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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeGHOMY mpeamery «Marematuka» (mpeameTrHas oOnacth «MaremMaTHka H
uHPOpMATHKa») BKIIOYAeT MOSACHUTENBHYIO  3alHMCKy, COJAEp)KaHHEe Y4eOHOro mpeaMmera
«Marematuka» ana 1—4 KiIaccoB HAYalbHOW WIKOJBI, paclpeeinéHHOEe IO TojaaM OOydeHUs,
IUTaHUPYEMbIE Pe3yJbTaThl OCBOCHHs yueOHOro mpenmera «MaTeMmaTHKa» Ha YpOBHE HA4ajIbHOTO
o0miero o0pa3oBaHus U TEMaTUYECKOE MJIAHUPOBAaHUE U3YUEHUs Kypca.

[osicHuTenpHas 3amucka OTpakaeT OOIIMe LEeTH M 33aJaud U3YYeHHUs IMpeaMeTa, XapaKTEePUCTHKY
MICUXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYEHUIO MIAIIMMH IIKOJbHHUKAMHU; MECTO B CTPYKTYpE
y4eOHOTO IUIaHa, a TaKXKe NOAXOAbl K OTOOpY CoOJAepXaHMsA, IUIAHUPYEMBIM pe3yiabTaraM H
TEMATHUYECKOMY IIJIaHUPOBAHUIO.

Conepxanne OOYYEHHsI pacKphIBaeT COJAEp)KaTeNbHbIE JIMHUM, KOTOpPbIE TpeaaraioTcs s
00513aTEIbHOTO N3YYEHHS B KAKIOM KJIacce Ha4aJbHOU IIKOJBI.

Copnepxanue OOy4eHHs B Ka)XJOM KJacce 3aBeplIaeTcsl MEepeYHEeM YHHUBEPCaJIbHBIX Y4YeOHBIX
neiicteuil (YVY]l) — no3HaBaTeNbHbIX, KOMMYHUKATUBHBIX U DPETYISTUBHBIX, KOTOPbIE BO3MOKHO
dbopMupoBaTh cpeacTBaMu ydeOHOro npeamera «MareMaTuka» ¢ yu€ToM BO3pPACTHBIX 0COOEHHOCTEN
MJIQIIIMX IIKOJBbHUKOB. B mepBoM M BTOpOM Kilaccax Ipe/laraercsl MpoNeNeBTUYECKUN YpPOBEHb
dbopmupoBannst YY]J[. B mo3HaBaTeNbHBIX YHUBEpPCAIbHBIX yUE€OHBIX JCHCTBUAX BBIICICH
cneuuanbHbli pasgen «Pabora ¢ umHOpmanumeit». C yd4éroM TOro, 4YTO BBINOJIHEHHE TPABUII
COBMECTHON JESATENIbHOCTH CTPOMTCS Ha HWHTETpallMd PEryJIsSTHUBHBIX (OmpeaenéHHbIE BOJIEBBIC
YCUJIMSI, CaMOPETYJISIIMS, CAMOKOHTPOJb, MPOSBICHUE TEPIEHUS U JI0OPOKENATeTbHOCTH IPH
HaJa)XWBAaHUM OTHOIICHWH) W KOMMYHHKATHBHBIX (CIIOCOOHOCTh BepOaIbHBIMH CpEICTBAMHU
yCTAaHABJIMBAaTh B3aMMOOTHOLICHHS) YHUBEPCAIbHBIX YUEOHBIX JEHCTBUH, UX TIepeueHb JaH B
cnenuaibHoM paszfene — «COBMECTHas JeATENbHOCTbY». [lmaHupyemble pe3ysibTaThbl BKIIOYAIOT
JUYHOCTHBIE, METAaNPEeIMETHbIE Pe3yIbTaThl 3a MEePHOJ 00YUeHHUsI, a TaK)Ke MPEAMETHbIE JOCTUKEHUS
MUTAJIIIETO IIKOJIbHUKA 32 KK/ T0J1 00y4eHHs B HAUaIbHOM LIKOJIE.

B TemaTmyeckoM IUIaHMPOBAHHWU OINMCHIBAETCS MPOTPAMMHOE COJEpP’KaHHE IO BCEM pa3ienam
(Temam) copep)kaHus OOyYeHHS KaXKAOro Kiacca, a TaKkKe PaCKPhIBAIOTCS METOAbl U (POPMBI
OpraHM3aly OOy4YeHHS U XapaKTepUCTHUKAa BHUAOB JEATEIbHOCTH, KOTOpbIE I€Ieco00pa3Ho
MCIIOJIb30BaTh IPU M3YYEHMM TOW MM MHOM mporpamMmHON Tembl (pasnena). IlpencraBieHsl Taxxke
crocoObl opranu3anuu 1udQepeHIMPOBaHHOTO 00yYEHHS.

B nHavanpHOW mIKOJIE M3yYeHHE MAaTEMaTHKH HMEeT 0co0oe 3HaueHHe B PAa3BUTHU MIIAJIIIETO
mkojbHUKA. [IproOpeTéHHbIE WM 3HAHUSA, OMBIT BBIMOJIHEHUSI MPEAMETHBIX W YHHUBEPCAIbHBIX
NEHCTBUII Ha MaTeMaTM4ECKOM MaTepuale, NEpBOHAYAJIbHOE OBJIAJICHME MATEMAaTHUYECKHUM S3bIKOM
CTaHyT yHIaMEHTOM OOYyYEHHS B OCHOBHOM 3BEHE IIKOJIBI, a TaKXKe OyayT BOCTpeOOBaHBI B )KU3HHU.
N3yuenne MaremMaTMKM B HA4YaJdbHOM IIKOJE HAIPaBICHO HA JOCTH)KEHHE CIEAYIOIIHUX
00pa3oBaTeNbHBIX, PA3BUBAIOIINX LIEJIEH, a TAKXKe 1eJIel BOCTUTAHUS:

1. OcBoeHME HAYaJIbHBIX MaTeMaTUYECKUX 3HAHUN — MOHUMaHUE 3HAUEHUS BEIMYMH U CIIOCOOOB
UX U3MEPEHHS; MCIIOJIb30BaHNE apH(PMETHUYECKUX CIOCOOOB /ISl pa3pelleHus] CIOKETHBIX CUTYallUid;
dbopMupoBaHUEe YMEHHS peliaTh ydeOHbIe M MPaKTHUECKUE 3a/1a4ll CPEJCTBAMH MaTeMaTUKH; padoTa ¢
QITOPUTMAaMH BBITIOJTHEHUS apU(METHUECKUX AEUCTBUH.

2. ®opmupoBaHre (GYHKIIMOHATHPHOM MaTeMaTHYeCKOWM TpPaMOTHOCTH MJIQJIIETO IIKOJbHUKA,
KOTOpas XapakTepU3yeTcs HaJMYUEeM Y HEro OIbITa pPeleHHs y4eOHO-TI03HABATENbHBIX U y4eOHO-
MIPaKTUYECKUX 3a/1ad, MOCTPOCHHBIX HAa NMOHUMAHUM W NPUMEHEHUU MATEMaTUYECKUX OTHOILIEHUH
(«gacTh-11eI0e», «OOJIBbIIIe-MEHBINIE», «PABHO-HEPABHOY», «IOPSAIOK»), CMBICIHA apu(PMETHIECKUX
JeNCTBUi, 3aBUCUMOCTEl (paboTa, TBMKEHHUE, TPOIOKUTEIILHOCTh COOBITHS).

3. ObecrieyeHre MaTEMaTHYECKOrO Ppa3BUTHsI MIIAJIIET0 IMIKOJbHUKA — (QOpMHUpOBaHUE
CHOCOOHOCTH K  HMHTEJUIEKTYalbHOM  NEATeNbHOCTH,  IMPOCTPAHCTBEHHOTO  BOOOPaXKEHMS,
MaTeMaTUYeCKOl peun; yMeHHe CTPOUTh PACCYKIEHUS, BHIOMpPATh apryMEHTAallMI0, pa3IN4aTh BEpHbIE
(MCTUHHBIC) U HEBEPHbIE (JIOKHBIC) YTBEP)KICHUS, BECTH MOUCK HH(POpMauu (IpUMepOB, OCHOBAHUI
JUIs YIOPSIAOYEHHS], BApPUAHTOB U Jp.).

4. CraHoBNeHHE Y4eOHO-TIO3HABATENbHBIX MOTHBOB M HHTEpeca K HU3YYEHHIO MaTeMaTHKH H



YMCTBEHHOMY TPYyIy; BaKHEHIINX KAdyeCTB HHTEJUICKTYaJbHON IESITEIbHOCTH: TEOPETHYECKOTO MU
MPOCTPAHCTBEHHOTO  MBIIUIEHUS, BOOOPa)KEHUS, MaTeMaTU4YeCKOW pedd, OpPUEHTHUPOBKU B
MaTeMaTHYeCKUX TEPMHUHAX U TOHATHIX; IPOYHBIX HABBIKOB MCIIOJIb30BAHMS MaTEMATUYECKUX 3HAHUN
B IIOBCEIHEBHOM KU3HH.

B ocHOBe KOHCTpYHpPOBaHUS COAEPIKAHUSA M OTOOpA IUIAHUPYEMBIX PE3YyIbTATOB JISXKAT CIEIYIOIHE
[EHHOCTH MAaTeMaTUKU, KOPPETUPYIOUIME CO CTAaHOBJIEHHUEM JIMYHOCTH MIIAJIIETO IIKOJbHUKA: 6
NOHMMaHHE MaTeMaTHYECKUX OTHOIICHHH BBICTYNAeT CPEICTBOM IIO3HAHUS  3aKOHOMEPHOCTEH
CYILIIECTBOBAHMS OKPY)KAIOIIET0 MUpa, (aKTOB, IPOIECCOB U SBJICHUN, MPOUCXOIAIIMX B IMPHUPOAE
U B 001IecTBe (XpOHOJIOTHUs COOBITUH, MPOTSHKEHHOCTH MO BPEMEHHU, 00pa3oBaHKE 1IEJIOT0 U3 YacTei,
n3MeHeHue (opMbl, pazMepa u T. 11.);

6 MaTeMaTU4YeCKHe INPEACTaBICHUS O YHCIIaX, BEIMUYMHAX, TEOMETPUUYECKUX (UTYypax SBISIOTCS
YCIIOBHEM IIEJIOCTHOTO BOCTIPHATHS TBOPEHHMH HPUPOJBI M YelloBeKa (MaMSITHUKH apXUTEKTYPHI,
COKpPOBHIIA UCKYCCTBA U KYJIBTYPbI, 00bEKTHI MPUPOJIBI);

6 BJaJeHHE MATEeMaTHYECKUM S3bIKOM, DJIEMEHTAMH aJTOPUTMHUYECKOTO MBIIUICHUS I103BOJIAET
YUEHUKY COBEpPUICHCTBOBATh KOMMYHHKAaTHUBHYIO JESTEIbHOCTh (apryMEHTHPOBATh CBOIO TOYKY
3pEeHHs], CTPOUTH JIOTMYECKHE IIETIOUYKHU PACcCYKJEHHI; OlpoBepraTh WM MOATBEPKAATh UCTUHHOCTD
MIPEATOIOKECHHUS ).

Muaamuie MmMKONBHUKY MPOSBISIIOT UHTEPEC K MAaTEeMaTHUYECKOM CYIIHOCTH MPEIMETOB M SBICHHM
OKpYXarolel XU3HU — BO3MOXXHOCTH HX HM3MEPUTh, ONPEACTUTh BEIUYUHY, (OpPMY, BBISIBUTH
3aBHCUMOCTH M 3aKOHOMEPHOCTH MX pACIIOJIOKEHUS BO BpPEMEHHM M B mIpocTpaHcTBe. OCO3HAHUIO
MJTQJIIINM IIKOJIBHUKOM MHOTHX MaT€MaTH4eCKUX SIBIEHUI MOMOTaeT €ro TAra K MOEIMPOBAHMUIO,
YTO 00JIeryaeT OCBOGHHE O0IIEro crocoba perieHus ydeOHOW 3adayd, a Takke padoTy ¢ pa3sHBIMH
cpencTBaMu MHGOPMAIUH, B TOM YUCIe U TpaduueckuMu (TadnuIa, JuarpaMma, CXema).

B HavanpHOI IIKONE MaTeMaTHMYecKUe 3HAHWA U YMEHHUS NPUMEHSIOTCS IIKOJIBHUKOM IpH
U3yYEHHH APYTrUX y4eOHBIX MPEeIMETOB (KOJMYECTBEHHBIE M IMPOCTPAHCTBEHHBIE XapPaKTEPUCTUKH,
OIICHKH, pacy€Thl W NMPHUKHUJIKA, MUCIOJIb30BaHUE Tpadudeckux (HopM MpeacTaBieHUs WHPOPMAIIHH).
[IproOpeTéHHbIe YUEHUKOM YMEHHSI CTPOUTH AITOPUTMBI, BHIOUPATh palliOHAIbHBIE CIIOCOOBI YCTHBIX
U THCHMEHHBIX apu(METHYECKHX BBIYUCICHUN, MPUEMBI MPOBEPKH MPABHILHOCTH BBIMOJIHEHUS
JeMCTBUH, a TakkKe pa3iMyeHHe, Ha3bIBaHHE, M300paKeHHE TeOMETPUYECKHX (UTYp, HAaXOXKICHHE
FeOMETPUUYECKUX BEIUUYUH (AJTMHA, IEPUMETP, TUIONIA/Ib) CTAHOBATCA MOKa3aTeasiMu cOpMUPOBAHHOM
(GYHKIMOHATBHON TPaMOTHOCTH MIIAJIIETO IIKOJBHHUKA W MPEANOCHUIKON YCIEUIHOTO JabHEHIIero
00y4eHHs B OCHOBHOM 3BEHE IIKOJIBI.

B IlpumepHoMm yueOHOM IJJaHE Ha M3Yy4Ye€HHE MAaTEeMAaTHKU B KaKIOM KJIACCe HAYaJbHOM IIKOJIBI
otBoaMTCS 4 yaca B Henelo, Bcero 540 wacoB. M3 Hux: B 1 ximacce — 132 gaca, Bo 2 kinacce — 136
qacoB, 3 kiracce — 136 gacos, 4 knacce — 136 gacos.

COILEPKAHUE OBYYEHMUSA

OcHoBHOE cojiepkaHrue 00ydeHHUs B MPUMEPHOI mporpamMme MpeAcTaBieHo pasaenamu: «Hucna u
BEJIMUUHBIY, «ApudMerndeckue nerctBus», «TexcroBeie 3anaun», «l[IpocTpaHCTBEHHBIE OTHOIICHUS
U reoMeTpudeckue GUrypbl», «MaremaTuueckas HH(GpOpMaIus».

1 KJIACC

Yucnia 1 BEIMYUHBI

Uucna ot 1 1o 9: paznuuenue, ureHue, 3anuchb. Eqununa cuéra. Jlecstok. Cuér npeamMeToB, 3aUCh
pesynbprata nudpamu. Yucno u uudpa 0 npu u3mMepeHuu, BEIYUCICHUH.

Uucna B npenenax 20: yTeHuwe, 3amuch, cpaBHeHHe. OJHO3HAYHbIE M [JBY3HA4yHbIE YHCIIA.
YBenuuenve (YMEHBIICHHE) YHCIIa Ha HECKOIBKO €TUHUILI.

Jdnuna u e€ usmepenue. EQUHUIBI AJIMHBI: CAHTUMETP, ACLUMETP; YCTAHOBJIEHUE COOTHOILIEHUS
MEXy HUMH.

ApudmeTrndeckne 1eHCTBUSL

Cnoxxenre W BbluMTaHWE yuces B npeaenax 20. Ha3BaHuss KOMIIOHEHTOB NEMCTBUM, PE3yIbTAaTOB
NEHCTBUH CIIOKEHUsI, BRIYUTaHMs. BeIanTaHne Kak IeCTBUE, 00paTHOE CIOKEHUIO.




TekcToBbIE 3a1aun

TexcToBast 3amadya: CTPYKTYpHBIE 3JIEMEHTBHI, COCTaBJIEHHE TEKCTOBOM 3amaun 1o oOpasiy.
3aBUCUMOCTb MEX/y JaHHBIMU M MCKOMOMW BEIMYMHON B TEKCTOBOW 3ajnade. Pemienue 3agad B OQHO
JNIEUCTBUE.

[IpocTpaHCTBEHHBIE OTHOMICHUSI M T€OMETPUIECKHE (PUTYPBI

PacnonoskeHne mnpeaMEeTOB U OOBEKTOB Ha IUJIOCKOCTH, B TPOCTPAHCTBE: CjeBa/crpana,
CBEPXY/CHH3Y, MEX/1Y; YCTAHOBJICHHUE TPOCTPAHCTBEHHBIX OTHOIICHUH.

['eomeTpuueckue QUrypbl: paclio3HaBaHUWE Kpyra, TPEYrojbHUKa, MPSIMOYrOJbHUKA, OTpE3Ka.
[TocTpoenne orpeska, KBajpara, TPEYroJIbHUKA ¢ TIOMOIIBIO TUHEHKN HA JIMCTE B KIETKY; U3MEPCHHE
JUIMHBI OTpe3Ka B CAHTUMETpax.

MartemaTrnueckas nHdopmanus

COop maHHBIX 00 00BeKTe MO 00pa3ily. XapakTepUCTHKH 00BEKTa, TPYIITbl 00bEKTOB (KOJTHYECTBO,
dbopma, pazmep). ['pynmupoBka 0OBEKTOB 110 3aITaHHOMY MPU3HAKY.

3aKOHOMEPHOCTH B Sy 3a/IaHHBIX 00BEKTOB: €€ OOHApYKEHUE, MPOIOJDKEHUE PAJIA.

Bepubie (MCTUHHBIC) W HEBEpHbIE (JIOKHBIC) TPEIJIOKEHUS, COCTABICHHBIE OTHOCHTEIHLHO
3aJIaHHOTO Ha0Opa MaTEeMAaTUYECKUX OOBEKTOB.

Urenne tabnuisl (coaepskamieid He 0osiee 4-X TaHHBIX); U3BJICUYCHHE JAaHHOTO M3 CTPOKH, CTOJIOIA;
BHECEHHUE OJIHOTO-/IBYX NaHHBIX B TaOmuily. UTeHHe pUCYHKA, CXEMBbI C OJHUM-JIBYMS YHCIOBBIMH
JaHHBIMU (3HAYCHUSIMU JAHHBIX BEJIUYMH).

JIByX-TpéX1Iaropple ~ MHCTPYKIIMH, CBS3aHHBIE C  BBIYHUCICHUEM, HW3MEPEHHEM  JUIHHBI,
M300paKEeHHUEM T€OMETPUIECKON (DUTYPHI.

Yuueepcanvnvie yueonwie oeiicmeusn (nponedeemuueckuil ypoeens)

YHuBepcalbHbIC MO3HABATEIbHBIC YUCOHbIE JICHCTBHUS:

—Ha0JII01aTh MaTeMaTHYECKHUE OOBEKTHI (UKCIIa, BETMYUHBI) B OKPY)KAIOIIIEM MHUPE;

—O00HapyKHUBATh 00IIEe ¥ PA3TUIHOE B 3aMTUCH apU(METHICCKUX JCHCTBHIA,

—TIIOHUMAaTh Ha3HAUYe€HHE U HEOOXOAMMOCTh MCTOIb30BaHUS BEIMYUH B JKU3HH,

—Ha0oaaTh JeficTBUE U3MEPUTEIbHBIX TPUOOPOB;

—CpaBHUBATH JBa O0BEKTA, 1BA UHCIIA;

—pacnpeaensT 00beKTHl Ha TPYIIIBI MO 33/IaHHOMY OCHOBaHUIO;

—KOMHUPOBATh U3yYeHHBbIE GUTYPBI, PUCOBATH OT PYKU MO COOCTBEHHOMY 3aMBbICILY;

—TIPUBOANTD IPUMEPHI YUCEIT, TEOMETPUUECKUX PUTYD;

—BECTH TOPSIIKOBBIM M KOJIMYECTBEHHBIN CYET (COOJII0AAaTh MOCIEA0BATEIIbHOCTD ).

Paboma c ungopmayue:

—TIIOHUMAaTh, YTO MAaTEMATHYECKHUE SIBJICHUS MOTYT OBITh IMPEACTABICHBI C TIOMOIIBIO PAa3HBIX
CPEICTB: TEKCT, YUCIIOBas 3alKCh, TAOIUIA, PUCYHOK, CXEMA;

—YHUTaTh TaOIMILy, U3BJIEKATh WH(POPMAIINIO, TIPEACTABICHHYIO B TAOIMYHON (hopMme.

Yuueepcanvuvie kommyHukamugnvle yuebHvle detcmeaus:

—XapakTepu30BaTh (OMHCHIBATh) YHCIO, TEOMETPUYECKYI0 (UTYpPY, MOCIEAOBATEIHHOCTh W3
HECKOJIbKUX YHCeJl, 3alIUCAHHBIX 10 MOPSIKY;

—KOMMEHTHPOBATH XOJl CPABHEHUS JIBYX OOBHEKTOB;

—OIUCHIBaTh CBOMMHU CJOBAMHM CIO)KETHYIO CHUTYallMI0 M MaTeMaTU4YecKOoe OTHOIIEHUE,
MPEJICTABICHHOE B 3a][aUe; OMHICHIBATH TIOJIOKEHUE TIPEIMETA B IPOCTPAHCTBE.

—pasnuyaTh U UCHOJIb30BaTh MAaTEeMaTHYECKUE 3HAKY;

—CTpOUTH MPEAIOKEHUSI OTHOCUTENIFHO 33/IaHHOr0 Habopa 00BEKTOB.
Yuusepcanvuvie pecynamusHule yuebnvie 0eticmeus:

—TIIpUHUMAaTh Y4eOHYI0 3aJauy, yAepKUBaTh €€ B Mpoliecce AeITeIbHOCTH;

—IeHiCTBOBATh B COOTBETCTBHH C MPETIOKEHHBIM 00pa31[0M, HHCTPYKIIUECH;

—TIpOSIBJISITh UHTEPEC K MPOBEPKE Pe3yJIbTAaTOB PELICHUS yueOHOW 3a7ayu, ¢ MOMOUIBI0 YUUTENsS
yCTaHABIIMBATh IPUYMHY BO3HHUKIICH OIIUOKU U TPYTHOCTH;

—TIPOBEPATH MPABUIBHOCTh BBIYUCIIEHHUS C TIOMOIIBIO IPYroro Mpruéma BBIIIOJIHEHUS AeHCTBHUS.

Cosmecmuas 0esimenbHOCMb:




—Yyd4acTBOBaTh B TapHOW paboTe ¢ MaTeMaTUYeCcKUM MaTepHalioM; BBIMOJHATH TPaBHIIA
COBMECTHOM JI€ITEIbHOCTHU: JOTOBAPUBATHCS, CUUTATHCS C MHEHHEM NapTHEPA, CIOKOWHO M MHUPHO
paspemarb KOH(IUKTHI.

2 KJIACC

Yucnia 1 BEIMYUHbI

Uucna B npenenax 100: yreHue, 3amuch, AECATUYHBIA COCTaB, CpaBHEHHWE. 3allMCh PABEHCTBA,
HEPABEHCTBA. YBEJIMYCHHE/YMCHBIIEHHE YHCIA HAa HECKOJIbKO €JIMHUIY/JIECATKOB; Pa3HOCTHOE
CpaBHEHHE YHCEIl.

Benuuunbl: cpaBHeHHE MO Macce (€AMHHIIA MAaCChl — KHJIOTPAMM); U3MEPEHUE JITUHBI (€IMHUIIBI
JUIMHBI — METp, JACUHUMETpP, CAHTUMETP, MUJUTUMETP), BpEMEHH (€IUHULIBI BpEMEHU — Yac, MUHYTA).
CooTHomieHHE MeXAy eAuHMIAMHM BenuduHbl (B mpenenax 100), ero mpuMeHEHHME UIsl pELICHUs
MpaKTUYECKHX 3aJ1ay.

Apudmernueckue 1eicTBUSL

YcTHOE cioxeHne U BerauTanue yncen B npeaenax 100 6e3 mepexoja u ¢ mepexoIoM uepe3 paspsi.
[TuceMeHnHoOe crnokeHue u BbluuTanue yucen B mpenenax 100. IlepemecturenbHoe, codyeTaTenbHOE
CBOMCTBA CIIOKEHUS, UX MPUMEHEHHUE Uil BBIYUCICHHI. B3auMOCBs3b KOMIIOHEHTOB U pe3yJbTaTa
NENCTBUS CIIOKEHUs, AeMcTBUs BhlUMTaHUA. [IpoBepka pe3ysnbTara BHIYMCIEHUS (pPEalbHOCTh OTBETA,
oOpaTHOe JielicTBHe).

JleficTBUSL yMHOXEHHS U JETEHHUS 4YHCell B MPaKTUYECKHX M y4eOHbIX cuTyauusx. Hazpanus
KOMIIOHEHTOB JIECTBUI YMHOKEHHUS, JEICHUS.

Tabmmunoe ymHOkeHwe B mnpenenax S50. TabnuuHble clydan yMHOXXEHHs, ACJICHHUS TIPH
BBIUYMCIICHUSIX M pEleHuHd 3a1ad. llepeMecTuTenpbHOE CBOMCTBO YMHOXEHHS. B3anMocBs3b
KOMITIOHEHTOB U Pe3yJibTaTa JeHCTBUS YMHOKEHUS, ICUCTBUS JEICHHUS.

HewnsBecTHBIM KOMIIOHEHT JSHCTBUS CIIOKEHHS, IEHCTBHS BEIYNTAHMS, €r0 HAX0XKICHIUE.

YucnoBoe BbIpAKEHUE: YTCHHE, 3AIUCh, BBIYUCICHUE 3HAaYeHUs. 11ops 0K BBINOIHEHUS IEUCTBUN B
YUCJIOBOM BBIPOKEHHH, COJIEPKAIIEM JEHCTBUS CIOKCHHS U BHIYUTAHHS (CO CKOOKamMu/0e3 CKOOOK) B
npenenax 100 (He Oosee Tpex ACHCTBWIA); HAXOXKIEHUE €ro 3HAYCHHS. PallMOHaIbHBIC MPUEMBI
BBIUMCJICHH: HCIIOIb30BAHNUE MTEPEMECTUTENIBHOTO U COYETATEILHOTO CBOMCTBRA.

TekcToBbIE 3a1aun

UreHue, mpeacTaBiIeHHE TEKCTa 3aJaud B BUJE PHCYHKa, CXeMbl WU apyroi moxenu. Ilmnan
pelIeHus 3aJa4u B JIBa JIEHCTBHUsS, BHIOOP COOTBETCTBYIOIIMX IUIAHY apU(QMETHUECKUX IEUCTBUU.
3anuch pemieHuss M OTBeTa 3ajayd. PeleHue TEKCTOBBIX 3ajlad Ha TMPUMEHEHHE CMBbICIa
apuQMEeTHUECKOTO JEHUCTBUS (CIOXKEHHE, BRIUMTAHUE, YMHOXKEHHE, JelicHue). PacuéTHbie 3a1aun Ha
yBeJIMUEHUE/ YMEHBIIICHHE BEIMYMHBI HA HECKOJBKO EIUHUIY/B HECKONBKO pa3. dukcarms oTBeTa K
3ajjaue U ero mpoBepka (popmMyaupoBaHHE, IMPOBEpKa Ha JIOCTOBEPHOCTb, CIIEJOBAHHE IUIaHY,
COOTBETCTBHUE MIOCTABICHHOMY BOIIPOCY).

[IpocTpaHCTBEHHBIE OTHOLIEHUS M T€OMETpUIECKHe (PUTYpBI

PacrioznaBanue u n300pakeHHE TEOMETPUUECKUX (UTYp: TOYKA, MpsMasi, IPsIMOU yroll, JIOMaHasl,
MHOTOYTOIBHUK. [locTpoeHne oTpe3ka 3aJaHHOW JUIMHBI C MOMOINBIO JMHEWKHU. M300pakeHue Ha
KJIETYaTOW OyMare NpsIMOYTOJIbHHKA C 33/JIaHHBIMH JJIMHAMH CTOPOH, KBaJpara C 3aJaHHOW JTUHON
ctopoHbl. [lnuHa nomaHoi. M3mepeHue mnepuMerpa JTaHHOTO/M300PAKEHHOTO MPSMOYTOJIbHUKA
(kBagpara), 3alKUCh Pe3yJIbTaTa U3MEPEHUS B CAHTUMETPAX.

Matremaruyeckas uHbopManus

Haxoxnenue, QopMynupoBaHHWe OIHOTO-ABYX OOIMMX  MPHU3HAKOB Ha0Opa MaTeMaTHYECKUX
00BEKTOB: YHUCEN, BEIMUYMH, reoMeTpruueckux ¢uryp. Kmaccupukamus o0bEKTOB M0 33aHHOMY WIIN
CaMOCTOSITENIbHO YCTAaHOBJIEHHOMY TPU3HAKY. 3aKOHOMEPHOCTh B PSAIYy UHCEN, T€OMETPUUYECKUX
¢uryp, 00beKTOB MMOBCETHEBHOMN JKHU3HU.

Bepubie (McTHHHBIC) W HEBEpHBIE (JIOKHBIC) YTBEPXKICHHUS, COJAEpXKAIIUE KOJUYECTBEHHEIE,
MPOCTPAHCTBEHHBIC OTHOIIEHUS, 3aBUCUMOCTH MEXAY dHcIamu/BennunHamu. KoHCTpyupoBaHme
YTBEPKACHUM C CIIOIB30BAHUEM CIIOB «KAXKIBII», «BCEY.

PaGora ¢ Tabnumamu: W3BJICYCHHWE M WCIOJIB30BaHWE JUIsi OTBETa HAa BOMPOC HWHGOpPMAIUH,




IpeJCTaBICHHON B Tabiuie (TaOiMIbI CIOKEHHs, YMHOXXEHUS; IpaduK ISKYpCTB, HAOMIONEHUS B
MIPUPOJIE U TIP.).

BreceHnre nmaHHBIX B TaOIHILY, AOMOJHEHHUE MOJIeel (CXeM, n300paKeHUi ) TOTOBBIMU YHCIIOBBIMH
JTAHHBIMU.

Anroput™bl (MPUEMBI, TIPABUJIAa) YCTHBIX U MUCHMEHHBIX BBIYUCICHUH, H3MEPEHUN U MOCTPOCHHUS
reoMeTpuueckux Guryp.

[IpaBuna paboOTBI C AIEKTPOHHBIMU CpeICTBAMH OOy4YeHHs (DJIEKTPOHHOU (opmol yueOHHKa,
KOMIBIOTEPHBIMU TpEeHAXKEPAMHU).

YHuBepcaibHble yueOHbIe AeiicTBUS (poneIeBTHYeCKHH YPOBEHb)

Yuueepcanvuvie noznasamenbHuvle yuedHvie 0eucmsust:

—Ha0moaTh MaTeMaTHYeCKHue OTHOWIEHHs (4YacTb-Iesioe, OOJIbIIe-MEHbIIE) B OKPY)KAIOILIEM
MUDE;

—XapakTepHu30BaTh Ha3HAYEHHE U MHCIOJIb30BaTh MPOCTEHINNE W3MEPUTENIbHbIE TPUOOPHI
(caHTHMETpPOBas JIEHTA, BECHI);

—CpaBHUBATh TPYNIBI OOBEKTOB (YHCEIN, BEIMYUH, TEOMETPUUCCKUX (PHUTYpP) MO CaMOCTOSITEIIbHO
BBIOPaHHOMY OCHOBAHHUIO;

—pacnpeneniaTh (KaacCuUuIMpoBaTh) OOBEKTHI (YHCIIA, BEIUYUHBI, TEOMETPUUYECKHE (PUTYPHI,
TEKCTOBBIC 33/1a4¥ B OJHO JCHCTBHE) Ha TPYIIIIHI,

—O00HapyKUBATh MOJIETIU T€OMETPUUYECKUX (PUTYp B OKPYKAIOIIEM MUPE;

—BECTHU MOUCK Pa3IMYHBIX PEIlIeHU 3a1auu (pacu€THOM, C TEOMETPUUECKUM CO/ICPIKAHUEM);

—BOCIIPOU3BOJIUTh TOPSAOK BBHIMOJIHEHHUS] JEHCTBUI B YHMCIOBOM BBIPAXEHHH, COJEpKaIleM
JIEHCTBHS CIIOKCHHMS M BBIYMTAHUSA (CO cCKOOKamMu/0e3 CKoOOK);

—YCTaHABJIMBATh COOTBETCTBHE MEXKIY MATEMaTHYECKHM BBIPAKEHHEM U €ro TEKCTOBBIM
OTHCAaHUEM;

—T1010MpaTh MPUMEPHI, MOATBEPKAAIONINE CY)KICHNUE, BBIBOJI, OTBET.

Paboma c ungopmayueii:

—W3BJCKaTh M HCIIOJIb30BaTh WHGOPMAIUIO, TPEJCTABICHHYI0 B TEKCTOBOH, rpaduueckoit
(pucyHOK, cxema, Tabiuia) popme, 3armoTHATH TAOJIHIIBL;

—YCTaHaBJIMBATh JIOTUKY Mepedopa BApUaHTOB IS PEIICHUS MPOCTEUIITNX KOMOMHATOPHBIX 3a/1a4;

—IOTIOJTHATH MOJIENHU (CXEMBbI, H300paXKeHNs) TOTOBBIMH YUCIIOBBIMU JaHHBIMU.

Yuusepcanvnvie KOMMYHUKAmMugHbie YyeOHvle 0etcmsus:

—KOMMEHTHPOBATh XO] BEIYUCIICHUH;

—OOBSICHITH BBIOOP BEIIMYUHBI, COOTBETCTBYIOIIEH CUTYAIIUU N3MEPCHHUSI,;

—COCTaBJIATh TEKCTOBYIO 33/1a4y C 3aJJaHHBIM OTHOIIEHHEM (TOTOBBIM pellIeHHeM) 110 00pasiy;

—MCIOIb30BaTh MaTeMaTHYECKHE 3HAKHM M TEPMHHOJIOTHIO JJIsi OMHCAaHUS CIOKETHON CHUTYyalluH;
KOHCTPYHPOBAHUS YTBEPKICHUM, BEIBOJJOB OTHOCUTEIHHO JAHHBIX 00EKTOB, OTHOIICHUS;

—Ha3bIBaTh YHCIIa, BEJIMYUHBI, TeOMETpUYEeCKUe GUTyphl, 00J1aat0IINe 3aJaHHBIM CBONCTBOM;

—3anuChIBaTh, YUTATh YHCIIO, YMCIOBOE BBIPAKEHHUE; MPUBOAUTH MPUMEPHI, WUILTIOCTPUPYIOIIHE
CMBICT apu(METHYECKOro JEHCTBUS.

—KOHCTPYHUPOBATH YTBEPKICHUS C UCIIOJIb30BAHUEM CJIOB «KaXKJIBIi», «BCEY.

Yuueepcanvuvie pecynsimugnvie yuebHbvle eticmeus:

—CIeI0BaTh yCTAaHOBJICHHOMY TMPaBWIy, IO KOTOPOMY COCTAaBJICH P 4YHCEN, BEJIUYUH,
reoMeTpudeckux puryp;

—OpraHu30BbIBaTh, Y4YacTBOBAaTh, KOHTPOJUPOBAaTh XOJ U pe3yabTaT NapHOH pabdoThl C
MaTeMaTHYECKUM MaTEPHUAIIOM;

—TIpOBEPATH MPABUIBHOCTh BBIYUCICHHUS C MOMOIIbIO APYroro mpuéMa BBIIIOJIHEHUS JEHCTBUS,
o0paTHOTO JeHCTBUS;

—HAaXO0/IUTh C TIOMOIIIBIO YUUTENS MPUUMHY BO3HUKILEH OUTUOKU U TPYIHOCTH.

Cosmecmuas desimenbHOCMb:

—TIIpUHUMATh MpaBHUJIa COBMECTHON JEATENILHOCTH MpU paboTe B Mapax, Ipymmax, COCTaBIEHHBIX
YUUTEIEeM UM CAaMOCTOSATEIHHO;




—Yy4acTBOBaTh B MApHOW U TPYIIOBON paboTe ¢ MaTeMaTHYECKUM MaTepHaIOM: OOCYXIaTh Ieb
NEeSTENIbHOCTH, X0 paboThl, KOMMEHTHpPOBAaTh CBOM JIEHCTBHUS, BBICHYIIMBATH MHEHUS JPYTUX
Y4aCTHUKOB, TOTOBHUTH MPE3EHTAINIO (YCTHOE BHICTYIUICHUE) PEIIICHHSI UITH OTBETA;

—peniatb COBMECTHO MaTeMaTHYECKHE 3a/1a4l TTOMCKOBOTO M TBOPYECKOIO XapakTepa (OnpenesTh
C TOMOIIBIO HU3MEPUTENBHBIX WHCTPYMEHTOB [UIMHY, ONPEISISITh BpEeMs M IMPOJOJDKUTEIBHOCTH C
MOMOIIIbIO YaCOB; BHIMOJIHATH MPUKUIKY U OLIEHKY pe3ysbTara AeHCTBUIA, U3MEpPEHHIN);

—COBMECTHO C YYUTEJIEM OIICHUBATh PE3YJIbTAThI BHITTOTHEHUS 00IIeH paboThI.

3 KJIACC

Yucnia u BEIMYUHBI

Uucna B npeaenax 1000: urenue, 3anuch, CpaBHEHUE, MPECTABICHUE B BUAE CYMMBbI Pa3psiIHBIX
cimaraeMbix. PaBeHCTBa W HEpaBEHCTBA: UTEHUE, COCTABIICHUE. Y BEIMYCHHE/YMEHBIIICHHE YHUCIAa B
HECKOJIbKO pa3. KpaTHoe cpaBHEHUE Ynce.

Macca (eanHHIIa MacChl — TpaMM); COOTHOILIEHHE MEXIY KMJIOTPaMMOM U TPaMMOM; OTHOIICHHE
«TsDKesee/erde Ha/By.

CroumocTs (enUHHIBI — pyOJIb, KOTEHKa); YCTAHOBJICHUE OTHOIICHHS «IOPO’KE/IeIIeBe Ha/By.
COOTHOIIICHHE «II€HA, KOJIMYECTBO, CTOUMOCTbHY» B IPAKTUIECKON CUTYAIUH.

Bpems (equHuIla BpeME@HM — CEKYH[Ia); YCTAaHOBIIGHUE OTHOIICHUs «ObICTpee/MeJICHHee Ha/By.
CoOTHOIIICHHE «HAYaJI0, OKOHYAHHE, TPOJOHKUTEIHHOCTh COOBITHS) B MPAKTHUECKON CUTYAIIHH.

JnvHa (eaMHMIA JUIMHBI — MIJITUMETP, KHJIOMETP); COOTHOIICHHE MEXIy BEIMYMHAMH B
npenenax TBhICAYN.
[Tnomane (emWHMIBI TUTOMIAAM — KBAJpPATHBIA METpP, KBAJAPATHBI CAHTHUMETP, KBaJpPaTHBIN

JELUMETP, KBaJIpaTHBIN METp).

Apudmernyeckue neicTBUs

VYcTHBIE BBIYHCIICHHS, CBOAMMBIE K JeHcTBUAM B mpenenax 100 (TabauvyHOoe M BHETAOIMYHOE
YMHOXEHHE, JIeJICHUE, IEUCTBUS C KPYTJIBIMHU YHUCTIAMU).

[TuceMeHHOe cioxeHue, BbluuTaHue yucen B mpeaenax 1000.

JevictBus ¢ unciaamu O u 1.

[lucbMeHHOE YMHOXXEHHE B CTOJIOMK, NMMMCBMEHHOE JeNeHHe YrojkoM. [IncbMeHHOEe yMHOXKEHHE,
JieJIeHne Ha oJHo3Ha4yHoe yucio B npeaenax 100. IIpoBepka pesynbrara BeIYMCIECHUS (IPUKUAKA WU
OIICHKA pe3ynbTaTa, 00paTHOE JeHCTBUE, TPUMEHEHNE aIrOPUTMa, UCTIOJIB30BaHNE KaIbKYISITOPA).

[TepemectuTenbHOE, COYETATENHHOE CBOMCTBA CIIOKEHUS, YMHOXKEHUS MTPU BBIYUCICHHUSX.

Haxosx/1eHre Hen3BeCTHOTO KOMITOHEHTa apu(hMETUUECKOTO JISHCTBHS.

Ilopsanok neucTBHII B YUCIOBOM BBIPAKEHHUM, 3HAYECHHE YKMCIIOBOIO BBIPAXKEHUSI, COJEPHKALIETO
HECKOJIBKO JIEHCTBHI (CO ckoOKaMu/0e3 CKOOOK), ¢ BeIYMcIeHus MU B Tipeenax 1000.

OHOpPOHBIC BEIMUMHBI: CIIOKEHNE U BEIYMTAHHE.

TekcToBBIC 3aJaUH

PaGota ¢ TekcToBOW 3amaueii: aHaNM3 JAaHHBIX W OTHOIICHWH, MpEJCTaBICHUE HA MOJIEIH,
TUTAHUPOBAHKE XOJ[a PEIICHUs 3a7a4uu, pelieHrne apuMeTHIECKIM CIIocoOoM. 3aaun Ha TOHUMAHHE
CMbIC/Ia apu(METHUECKUX JeHCTBUM (B TOM 4YHCJIE [IEJIEHHS C OCTaTKOM), OTHOIICHUH
(OomnbIie/MeHbIIE HA/B), 3aBUCHUMOCTEH (KYIUIA-TIpojaxka, pacdy€éT BPEMEHH, KOJIMYECTBA), Ha
cpaBHEHHE (Pa3HOCTHOE, KpaTHOE). 3amuCh PEUIeHUs 3a/1a4H 10 JICUCTBHUAM U C MIOMOIIBIO YHCIOBOTO
BbIpaskeHus. [IpoBepka perieHus u oleHKa MOJIy4YeHHOTO pe3yIbTaTa.

Jloniss BEeMWYWHBI: TIOJIOBUHA, TPETh, YETBEPTh, ISATAsl, JECATAas YaCTh B MPAKTUUYECKOW CUTYaIIHH;
CpaBHEHUE JI0JIEN OJTHOM BEJIMYMHBI. 3a/1a4l Ha HAXOXKJICHUE J0JIA BEJIMYHUHBI.

[IpocTpaHCTBEHHBIE OTHOIICHUS U T€OMETPUYECKHE (DUTYPBI

KonctpynpoBanue reometpudeckux Guryp (pazouenue Gpurypsl Ha 4acTH, COCTaBlIieHHEe (PUTYPHI U3
qacTewn).

[TepumeTp MHOTOYTOJILHHKA: U3MEPEHHE, BEIYUCIICHHUE, 3aITMCh PAaBEHCTBA.

W3mepenue miomaau, 3anuch pe3yiabTaTa U3MEPEHUs B KBAJPATHBIX CAHTUMETpax. BrruucieHue
TJIOIIAIU TIPSIMOYTOJIbHUKA (KBajipaTa) ¢ 3aJaHHBIMH CTOPOHAMH, 3aIlMCh paBeHCTBa. M300pakeHne Ha
KJIETYaTOW Oymare mpsMOYyroJibHUKA C 3aJJaHHBIM 3HaueHueM Tuiomiaau. CpaBHEeHUE MIoMaae Guryp




C TIOMOIIIbIO HAJIOKEHUSI.

Matremaruyeckas uHbopManus

Knaccudukanus o0beKTOB 1O ABYM NPHU3HAKAM.

BepHbie (MCTHHHBIE) W HEBEpHBIC (JIOKHBIC) YTBEP)KICHHUSA: KOHCTPYHPOBAHHE, IPOBEPKA.
Jlorudeckuie pacCy JICHUS CO CBSI3KAMHU

«ECTH ..., TO ...», KIIO3TOMY», «3HAYUT.

W3BieueHne W WCMONB30BAHWE JMJIsi BBIMONHEHUS 3aJaHU WHQGOpPMAIUU, MPEJCTABICHHOW B
TablMuax ¢ JaHHBIMH O pealbHBIX Npoleccax MU SBJICHMUSIX OKpYXKAloIIero Mupa (Hampumep,
pacnucaHue YpOKOB, JBIIKEHHS aBTOOYCOB, MOE37I0B); BHECEHHE JAHHBIX B TAOIUIly; JOMOIHEHUE
yepTexa JaHHBIMU.

dopMaM30BaHHOE OINMKMCAHWUE TOCIEAOBATEIHbHOCTH JACUCTBHIA (MHCTPYKIHMSA, IUJIaH, CXeMa,
AJITOPUTM).

Cronbyaras nuarpaMmMa: YT€HUE, UCTIOJIb30BaHUE JAHHBIX JJISl PEIIeHUs YYeOHBIX U MPAKTUYECKUX
3azad.

ANTOPUTMBI U3yYEHUSI MaTepuaa, BHIMOIHEHHs] 00yJarolMX U TECTOBBIX 3aJaHUM Ha JOCTYIHBIX
AIIEKTPOHHBIX CPEICTBAX O0yUEHUS (HHTEPAKTUBHOM TOCKE, KOMITBIOTEpE, IPYTHUX YCTPOMCTBAX).

YHuBepcaibHble yueOHbIe 1eiCTBHS

Yuusepcanvnvie nosHasamenvhvie yueoHvle 0eucmaus:

—CpaBHUBATh MaTeMAaTHYECKUE OOBEKTHI (UHCIIa, BETUIMHBI, TEOMETPUUYECKHIE PUTYPHI);

—BBIOUPATH MIPUEM BBIYHCIICHUS, BBIITOJIHEHUS ICHCTBHUS,

—KOHCTPYHUPOBATh FeOMETpUUECKUE (DUTYPBI;

—xmaccuuupoBaTh OOBEKTHI (YKMCIIA, BETMYUHBI, TEOMETPUIECKUE (DUTYPHI, TEKCTOBBIC 3a7a4H B
OJTHO JICTBHUE) MO BEIOpaH- HOMY IIPU3HAKY;

—TIPUKUJIBIBATh pa3Mephl (GUTYPBI, €€ JIEMEHTOB;

—TIOHUMATh CMBIC] 3aBUCIMOCTEH ¥ MaTEeMaTUIECKUX OTHOIICHH, OIMCAHHBIX B 33]1a4¢;

—pasnuyarh U UCIOJIB30BaTh pa3Hble MPUEMBI U aITOPUTMbI BHIYUCIICHUS;

—BBIOUPATh METOJ pelieHus (MOJEIUPOBAHKUE CUTYallld, Mepedop BapUAHTOB, UCIOIL30BAHUE
aJTOpUTMa);

—COOTHOCUTH HAYaJI0, OKOHYAHHE, TPOJOKUTEIHLHOCTh COOBITHS B IPAKTUYECKOW CUTYaIUH;

—COCTaBJIATh P YUCEN (BEIMYMH, TEOMETPHUYECKUX (PUTYp) MO CaMOCTOSATEIHLHO BBHIOPAHHOMY
MIPaBHITY;

—MOJIEJINPOBATh MPEATIOKEHHYIO MPAKTUYECKYIO CUTYAIHIO;

—YCTaHABJIMBATh MOCIIEIOBATEILHOCTD COOBITHIA, EMCTBHI CIO’KETa TEKCTOBOH 3a/auu.

Paboma c ungopmayue:

—YHUTaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B Pa3HBIX (opmMax;

—W3BJIEKATh ¥ HHTEPIPETUPOBAThH YHCIIOBBIC TaHHEIC, IIPEICTABICHHBIC B TAOIUIlE, HA JHArpaMMe;

—3aMOJHATH TaOJUIIBI CII0KEHUSI U YMHOXKEHHS, TOTIOTHATH TaHHBIMU YEPTEK;

—YCTaHABJIMBATH COOTBETCTBHUE MEX/Y PA3TUIHBIMU 3AMUCAMU PEUICHUS 3a/1a4H;

—MCIOIb30BaTh JOMOJHUTENIbHYIO JUTEpaTypy (CIPaBOYHUKH, CIOBApH) AJsl YCTAHOBJICHHS M
MPOBEPKHU 3HAYEHUS MATEMATUUECKOTO TePMUHA (TTOHSATHUSA).

Yuueepcanvuvie kommyHukamugnvie yuebHvle 0etcmeaus:

—HCIOIH30BaTh MATEMATHIECKYIO TEPMUHOJIOTHIO JJIsl OMIMCAHUS OTHOIIICHUI U 3aBUCUMOCTEHH;

—CTpOUTDH PEeUEBbIC BHICKA3bIBAHUS JIJISl PELICHUS 3a/1a4; COCTABIISITh TEKCTOBYIO 3a/1a4y;

—OOBSCHATH Ha MPUMEpPaX OTHOIICHUS «OOJIbIIIe/MEHBIIIE HA ... »,

«OOJIIBIIIE/MEHBIIIE B ... », «PABHOY;,

—MCIOJIb30BaTh MATEMAaTUYECKYIO CHUMBOJIMKY JUISI COCTABIICHUS YMCIOBBIX BbIPAKEHHUI;

—BBIOUPATh, OCYHIECTBISITH MEPEXOJ OT OJHUX EIUHHII HW3MEPEHUS BEIUYHMHBI K JPYTUM B

COOTBETCTBUU C MPAKTUUYECKOU CUTYyaIUEH;
—Yy4acTBOBATh B 00CYK/IEHUHU OLINOOK B XOJI€ ¥ PE3YJIbTATE BHIMIOTHCHUS BHIYHCICHUSI.
Yuueepcanvuvie pecynsimuenvie yuebHvle Oeticmeus:
—TIPOBEPATH X0/ ¥ PE3YJIbTAT BHITIOTHEHHUS ICHCTBUS;




—BECTH MOUCK OMINOOK, XapaKTepU30BaTh X U HCIPABIISTH;

—hOopMyYIUPOBaTh OTBET (BBIBOJ), MOATBEPKIATh €T0 O0BSICHEHUEM, PacUéTaMH;

—BBIOUPAaTh M HWCIONB30BATh pA3NUYHBIE MPUEMBI TPHUKUIAKA W TMPOBEPKUA MPABUIHBHOCTH
BBIUMCJICHUS; IPOBEPATH MOJHOTY U MPABUILHOCTD 3aIIOJIHEHUS TAOIUI CII0KEHUS, YMHOKEHHUS.

Cosmecmuas desimenbHOCMb:

—Tpu paboTe B TPyIIe WM B Hape BHIIOJIHATH MPEAoKEHHbIE 3a/laHusl (HaXOAUTb pasHbIe
pElIeHUs; OIpeaensaTh C TOMOIIbI0 IU(GPOBBIX M AHAJOTOBBIX NPHUOOPOB, H3MEPHUTEIHHBIX
MHCTPYMEHTOB JUIMHY, MacCy, BpeMs);

—JIOTOBapHUBAThCSI O PACHpENICICHUH OOS3aHHOCTEH B COBMECTHOM TpPYJE, BBHINOIHSATH PO
PYKOBOAMTEIS, TOJYMHEHHOTO, CIEP>KaHHO MPUHUMATh 3aMeUaHus K CBOei paboTe;

—BBITIOJIHATH COBMECTHO IIPUKHUJIKY U OLIEHKY pe3yiIbTaTa BBITIOJHEHUS 00IIel paboThl.

4 KJIACC

Ywucna u BeJUYUHBI

Uucna B mpenenax MWUIMOHA: YTEHUE, 3aMKCh, MOPA3psAIHOE CpaBHEHHE yropsjaouyeHue. Huco,
OoJbIIee WM MEHbIIEe JAaHHOTO YKCia Ha 3aJJaHHOE YHCIIO Pa3psAAHBIX €AUHMII, B 3alaHHOE YHCIIO
pas.

BenuuuHbl: cpaBHeHHE 00BEKTOB 10 Macce, JUIMHE, TUIO0IIa 1, BMECTUMOCTH.

EnuHUIIBI MacChl — [IEHTHEP, TOHHA; COOTHOIICHUS MEXTy IUHUIIAMU MACCHI.

Enununbl BpeMenu (CyTKU, HEAENs, MECSI, TOJ], BEK), COOTHOILIEHHUE MEXTy HUMHU.

Enuaunel mHbl (MAJUTUMETP, CAHTUMETP, JCIUMETpP, METP, KWIOMETp), MIomaan (KBaapaTHbIH
METp, KBaIpaTHBIN CAHTUMETP), BMECTUMOCTH (JTUTP), CKOPOCTH (KUIIOMETPHI B 4ac, METPHI B MUHYTY,
METPBI B CEKYH/y); COOTHOILIEHNE MEX Ty equHuIaMu B peaenax 100 000.

Jlonst BeTMYMHBI BpEMEHU, MACChI, JUTHHEI.

Apudmernueckne 1eicTBUSL

[MuceMeHHOE ClOXKeHHUe, BHIYUTAHWE MHOTO3HAYHBIX YHCEN B Mpeaenax MuuinoHa. [luceMeHHOe
YMHOXKEHHE, JIeJIEHHe MHOTO3HAYHBIX YUCENT Ha OJIHO3HAYHOE/IBYy3HauHOE Ynciio B npeaenax 100 000;
IEeJIEHUE C OCTaTKOM. YMHOKeHue/nenenue Ha 10, 100,

1000.

CpolicTBa apupMETHYECKNX JEHCTBUU W HMX MPUMEHEHHE s BbraucieHwi. [louck 3HadYeHHS
YHCIIOBOTO BBIPAXKEHUSI, COJEPIKAIIEro HeCKodabko aAedcTtBuil B mpenenax 100 000. ITposepka
pe3ynbTara BEIYUCIICHHI, B TOM YHUCIIE C TIOMOIIBIO KATBKYISTOpA.

PaBeHCTBO, cojepikaiee HEW3BECTHBIM KOMIIOHEHT apu(PMETHYECKOTO JCWCTBUS: 3aluCh,
HAXO0J/IEHWE HEU3BECTHOTO KOMITOHEHTA.

YMHOKEHHUE U JIeJICHUE BETUYMHBI Ha OJJHO3HAYHOE YHCIIO.

TekcToBble 3a/1a4n

PabGora ¢ TekcTOBOM  3amaueil, pemieHHe KOTOPOW  COAEepKHUT 2—3 JeHCTBUA: aHajM3,
IpeJICTaBICHUE Ha MOJIENIN; TUIAaHUPOBAHKE U 3aIUCh PEIIEHUs; MPOBEpKa pelIeHHs] U OTBeTa. AHAIU3
3aBUCUMOCTEH, XapaKTepU3YIOIIUX MPOLECCHl: JBMXXKEHHUS (CKOPOCTb, BpEMsl, MPOUIECHHBIA MYTh),
paboThl  (NTPOU3BOAUTEIBHOCTD, BpeMsi, O0BEM pabOThI), KYIUIM-TIPOJAXH (I€HAa, KOJUYECTRBO,
CTOMMOCTb) M pEUICHHWE COOTBETCTBYIOIIMX 3a/ay. 3aJlayd Ha YCTAHOBJIEHHE BpPEMEHM (Hayaio,
MPOJOKUTENLHOCTh U OKOHYAaHUE COOBITHSI), pacyéTa KOIWYEeCTBa, pacxojia, U3MEHEeHUs. 3aadl Ha
HAXO0XJICHUE JIOJU BEIMYMHBI, BETUYHHBI 110 €€ onie. Pa3Hble ciocoObI pelieHus] HEKOTOPBIX BUIOB
U3y4eHHbIX 3a1a4. OdopmiieHne peleHus mo JeHCTBUSAM C MOSCHEHUEM, 10 BOIPOCcaM, C MOMOIIBIO
YHCIIOBOTO BBIPAKEHUS.

IIpocmpancmeennvle omHoweHUs U ceomempuyecKkue guaypul

Harnsigable npeacTaBieHNst 0 CAMMETPHH.

OKpY>KHOCTb, KPYT: PacliO3HABaHHUE U U300paKEHHE; TOCTPOCHUE OKPYKHOCTH 3aJaHHOTO pajinyca.
[TocTpoeHre HM3y4EHHBIX T€OMETPUYECKUX (UTYyp C MOMOUIbIO JIMHEWKH, YroJbHUKA, IUPKYIIS.
[IpocTpaHcTBEHHBIE TEOMETpHUECKUE (PUTYPHI (Tena): map, KyO,

HWIMHJIP, KOHYC, TUPAMUJIA; Pa3InyeHe, Ha3bIBaHUE.

KoncrpyupoBanue: pazouenue Gpurypbl Ha IpSIMOYTOJIBHUKH (KBaJpaThl), COCTaBlIeHHE (QUTYp U3




OpSMOYTOJIbHUKOB/KBapaToB. Ilepumerp, miomans QUrypsl, COCTaBICHHONH M3 JBYX-TpEX
MPSIMOYTOJILHUKOB (KBaJIPaTOB).

Mamemamuueckasn ungopmayus

Paborta ¢ yTBep:kIeHUSMHU: KOHCTPYUPOBaHUE, NMPOBEPKAa MCTHHHOCTH; COCTaBJIEHHE U IPOBEpKa
JIOTHYECKUX PACCYXACHUH NMPHU pEIIeHUH 3a/1au.

JlanHble O peanbHBIX MpoIleccax M SBICHUSIX OKPYXAIOIIero MHpa, Ipe/ICTaBICHHbIE Ha
ayarpaMmax, cxeMmax, B Tabnmumax, Tekcrax. COop MaTeMaTM4eCKUX JAHHBIX O 3aJlaHHOM OOBEKTe
(uucne, BemuunHe, TeoMeTpudeckon urype). [louck mHdopmanuu B CipaBOYHOM JTUTEpATYPE, CETH
Wutepner. 3anuck nHopMaIny B IpeJIOKEHHON Ta0JIuIe, Ha CTOJIOUATON AUarpamMmme.

JlocTynHble ANEKTPOHHBIE CpEelCcTBa OOy4YEHUS, MOCOOMs, TpeHaXEPhl, UX HCIOJIb30BAHUE TOJ]
PYKOBOJICTBOM IeZlarora M camocTosATeNbHO. [IpaBuia Oe3omacHOi pabOThl C 3IEKTPOHHBIMH
UCTOYHMKaMU  HHpOpManuu  (dekTpoHHass  Qgopma  yyeOHUKA,  DJIEKTPOHHBIE  CJIOBapH,
o0Opa3oBaTeibHbIe CaliThl, OPUEHTUPOBAHHBIC HA JIETEH MIIJIIIETO IKOJIBHOIO BO3pacTa).

ANTOPUTMBI pelIeHus yIeOHbIX U MPAKTHYECKUX 3ajau.

YHuBepcajibHble yueOHbIE 1eiCTBHS

Yuusepcanvuvie nosnasamenvhvie yyeoHvle 0eucmaus:

—OpHUEHTUPOBAThCSI B H3YYEHHOM MaTeMaTUYeCKOM TEPMHHOJIOTHH, HCIOJb30BaTh €€ B
BBICKA3bIBAaHUSX U PACCYXKICHUSIX;

—CpaBHUBAaTh MaTeMaTHYECKUE OOBEKTHl (YKCJIa, BEIWYWUHBI, TEOMETPUYECKHUE (UTYPHI),
3aMyChIBAaTh MPU3HAK CPAaBHEHMS,

—BBIOUPATh METOJI PEllIeHUs] MaTeMaTUYeCKOi 3a7auu (alrOpuT™M JEeHCTBUSA, TPUEM BBIYHCIICHUS,
croco0 pelieHus, MOICTMPOBAHUE CUTYaLlUH, IepedOp BAPHAHTOB);

—o00HapyXKUBaTh MOJETU U3yYEHHBIX T€OMETPUIECKUX (PUTYP B OKPYKAIOIIEM MUPE;

—KOHCTPYHPOBATh TEOMETPUUYECKYI0 (QUTypy, 00JIafaromyo 3aJaHHBIM CBOWCTBOM (OTPE30K
3aJJaHHOH JUTMHBI, JJOMaHasl ONpeIeIEHHON JITMHBI, KBaIpaT ¢ 3aIaHHBIM TIEPUMETPOM);

—KJaccu(GUIMPOBATh OOBEKTHI M0 1—2 BHIOpAaHHBIM MPHU3HAKAM.

—COCTaBJIATh MOJIEJIb MATEMaTHUECKOM 3a/1aui, POBEPATH €€ COOTBETCTBUE YCIOBUSAM 3aJ1auu;

—OIpenesaTh C TOMOIIbIO HU(POBBIX M aHAJIIOTOBBIX MPUOOPOB: Maccy mpeaMeTa (JEeKTPOHHbIE U
TUPEBBIE BECHI), TEMIIEpaTypy (TpalyCHHMK), CKOPOCTh JIBUXKEHHS TPAHCIIOPTHOIO CpEACTBa (MakeT
CITUIOMETPA), BMECTUMOCTBD (C TTIOMOIIBIO H3MEPUTEIBHBIX COCY/IOB).

Paboma c ungopmayueu:

—TMPEeNCTaBIATh HHPOPMAIIMIO B Pa3HBIX (opMax;

—M3BJIEKATh U HHTEPIPETHPOBATH HHPOPMALIUIO, IPE/ICTABICHHYIO B Ta0/IHIIE, HA AUarpaMMe;

—MWCIOJb30BaTh CIPABOYHYIO JIMTEpATypy Ul MOMCKa MHpOpManuu, B ToM uucie MHTepHer (B
YCIIOBUSX KOHTPOJIUPYEMOTO BBIXOIQ).

Yuusepcanvnvie KoMMyHUKamugHvie yyeoHvle 0elcmsus:

—MHCIONb30BaTh MAaTEMaTHYECKYI0 TEPMUHOJIOTHIO JUIsl 3alMCH pPELIeHUs MPEeAMETHON W
MPAKTUYECKON 3aa4H;

—TIPUBOAUTD MIPUMEPHI U KOHTPIIPUMEPHI JIJIs1 TOATBEPKICHHS/ ONPOBEPKEHUSI BBIBOAA, THIIOTE3bI;

—KOHCTPYHUPOBATh, YUTATh YHCIOBOE BHIPAXKECHUE;

—OIUCHIBATh MPAKTUYECKYIO CUTYAIIMIO C UCIIOJIb30BAHUEM M3YUEHHON TEPMUHOJIOTUH;

—XapaKkTepU30BaTh MATEeMAaTHUYECKUE OOBEKThI, SBICHUS M COOBITHUS C TOMOIIBI0 M3YYEHHBIX
BEJIMYMH;

—COCTAaBJISITh UHCTPYKIIMIO, 3aIIHCHIBATh PACCYKICHUE;

—MWHUIMMPOBATh OOCYXKICHHE pa3HBIX CHOCOOOB BBIOJHEHHUS 3a/aHUs, TOUCK OIIMOOK B
pEeIIeHUN.

Yuusepcanvuvie pecynamusHule yuebnvie 0eticmeus:

—KOHTPOJUPOBATh MPABWIBHOCT, U TOJHOTY BBIIOJHEHHUS alroputMa apuMeTuyeckoro
JeCcTBUS, peIIeHUs] TEKCTOBOM 3a/1a4H, TOCTPOSHUS T€OMETPHUECKON (DUTYPBI, U3MEPEHUS;

—CaMOCTOATEIBHO BBIOIHATH MPUKHUJIKY U OLIEHKY pe3yiibTaTa U3MEPEHUII;

—HaXOAUTh, HUCHPABIATh, HPOTHO3UPOBATH TPYAHOCTH W OIIMOKHM M TPYAHOCTH B pELICHUH




yueOHOM 3a/1a4H.

Coemecmuas desimenbHOCHb:

—Yy4acTBOBATh B COBMECTHOM JEATEIBHOCTHU: JIOTOBAPUBATHCA O CIOCOOE PELICHHS, paclpeaesaTh
paboTy MEXIy 4ieHaMH TPyNIbl (HampuMep, B ciydae pemieHHs 3a7ad, TpeOyrommx mepedopa
0O0JIBIIIOr0 KOJMYECTBA BapUAHTOB), COIJIACOBBIBATH MHEHHUS B XOJI€ MOUCKA JTOKA3aTeIbCTB, BHIOOPA
paIrmoHaIBHOTO CTII0C00a;

—JIOTOBAPHUBATHCS C OJHOKJIACCHUKAMU B XOJI€ OPraHU3aLMU MPOEKTHOW paboThl ¢ BETUYMHAMHU
(cocTaBiieHHE paclucaHusi, MOA- CUET JIEHEr, OLIEHKa CTOMMOCTH M Beca IOKYIKH, POCT M BeC
YenoBeKa, MpUOMMKEHHAS OI[EHKA PAaCCTOSIHUN M BPEMEHHBIX MHTEPBAJIOB; B3BEUIMBAHUE; H3MEPEHHE
TEMIIepaTypbl BO3JlyXa M BOJbBI), TeoMeTpu4YecKuMu Qurypamu (BbiOOp ¢dopMbl W JeTanel mnpu
KOHCTPYUPOBAHHHU, PACUET M pa3MeTKa, MPUKHJIKA M OI[eHKa KOHEYHOTO PEe3yJbTaTa).

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU S ITPOTPAMMBI YUYEBHOT' O ITPEJIMETA
«MATEMATUKA» HA YPOBHE HAYAJIBHOT'O OBIIIEI'O OBPA3OBAHUA

Mnanmuii MKOJBHUK JOCTUTAET IUIAHHPYEMBIX pE3yJIbTaTOB 00 YUEHUS B COOTBETCTBUU CO
CBOMMH BO3MOKHOCTSIMH M CIOCOOHOCTSAMH. Ha ero ycnemHoCTh OKa3bIBalOT BIMSIHHE TEMII
NESTEIIbHOCTH PEOCHKA, CKOPOCTh MCUXUYECKOTO CO3PEBAHUS, OCOOCHHOCTH (POPMHUpPOBAHUS YIeOHOI
JEATeTLHOCTH (CIOCOOHOCTh K IIEJIENOoJIaraHuI0, TOTOBHOCTh  IUIAHUPOBaTh  CBOKO  paboTy,
CaMOKOHTpOJIb U T. 11.).

[Tnanupyemble pe3ynbTaThl OCBOCHMSI MPOTPAMMBI 110 MaT€MaTHKe, MPEJICTaBICHHBIE MO ToAaM
o0y4yeHHsI, OTpa)xxaloT, B MEPBYIO Ouepelb, MPEIMETHBIE JOCTHKEHHUs oOydaromierocs. Takxke OHHU
BKJIIOUYAIOT OT/IETIbHBIE PE3YNIbTAaThl B 0071aCTH CTAHOBJICHUS JIMYHOCTHBIX KaYeCTB M METANpeAMETHBIX
JNeCTBUH M yMEHHH, KOTOphIE MOTYT OBITh JOCTHUTHYTHI Ha 3TOM dTame oOydeHus. Tem caMbiM
MOYEPKUBACTCS, YTO CTAHOBJICHHWE JIMYHOCTHBIX HOBOOOPA30BAaHUI M YHUBEPCATBHBIX YUEOHBIX
JENCTBHUI OCYILIECTBIISIETCS CPEICTBAMU MaTEMaTHUECKOTO COJIEpKaHus Kypca.

JIMYHOCTHBLIE PE3VYJIbTATHI

B pesynbrate mzydenus mpenmera «MaTemaTtukay B HaualbHOW IIKOJE y oOydaromierocs OyayT
c(OpPMHPOBAHBI CIETYIOIINE TUIHOCTHBIE PE3YIIbTATHI:

—O0CO03HaBaTh HEOOXOIUMOCTh M3yYEHHUS] MaTEeMaTHKH Ui aJlanTallii K )KU3HEHHBIM CHUTYaIUsM,
JUTSL pa3BUTHS OOIIEH KyJIbTyphl YeIIOBEKA; PA3BUTHSI CTIOCOOHOCTH MBICIUTH, PACCYKIATh, BBIIBUTATh
MPEIOJIOKEHUS U JOKa3bIBaTh UM OMPOBEPIaTh UX;

—IIPUMEHATh TPaBUIa COBMECTHOW JESITEIBHOCTH CO CBEPCTHHUKAMH, MPOSIBISATH CHOCOOHOCTH
JIOTOBApUBATHCA, JIMAUPOBATh, CJEIOBAaTh YyKa3aHUSM, OCO3HABATh JIMYHYIO OTBETCTBEHHOCTh U
00BEKTHBHO OILIEHUBATH CBOM BKJIAJl B OOIIUI pe3ybTar;

—O0CBaMBaTh HABBIKKA OPTaHU3ALUH 0€3011acCHOT0 MOBEACHHS B MH(POPMAIIMOHHOI cpe/e;

—TIpUMEHATh MAaTeMaTUKy [UIsl pPelleHUs MPaKTHUYECKHUX 3a/Jad B IMOBCEJIHEBHOM JKU3HHU, B TOM
Yyciie MPU OKa3aHUM TOMOIIHM OJHOKJIACCHUKAM, JETSM MIIAJIIEr0 BO3pPAcTa, B3POCIBIM U MOKUIIBIM
JIOSIM;

—paboTaTh B CHUTYyallUsAX, PACIIUPSIONIMX OMBIT MPUMEHEHUS MaTeMaTHYeCKUX OTHOIICHUN B
peasibHO JKU3HHU, MOBBIIAIONINX UHTEPEC K UHTEIUIEKTYaJIbHOMY TPYJly U YBEPEHHOCTh CBOMX CHIIaX
IIPY PEUICHNH MOCTAaBICHHBIX 33J1au, YMEHHE PE010JIeBaTh TPYAHOCTH;

—OLIEHUBATh NMPAKTUYECKUE W Y4eOHBIE CUTYallMHd C TOYKHU 3PEHHUS BO3MOXKHOCTH MPUMEHEHUS
MaTeMaTHKH JUIsl pallMOHAJILHOTO ¥ 3()(h)eKTUBHOTO PelIeHUs] y4eOHBIX U dKHU3HEHHBIX Mpo0iIeM;

—OILIEHUBATh CBOM YCIEXU B M3YYEHHHU MaTeMaTHKH, HameuyaTh MYTH YCTPaHEHUs TPYAHOCTEH;
CTPEMUTHCS YIIIyOJIATh CBOM MaTeMaTUYeCKUe 3HAaHUS U YMEHHUS;

—TI0JIb30BaThCs Pa3HOOOPA3HBIMU MH()OPMAITMOHHBIMU CPEICTBAMU JUIS PELICHUS MPEII0KEHHBIX
¥ CaMOCTOSTENIbHO BEIOPAHHBIX YUEOHBIX TTPOOIIEM, 3a1ad.

METAIIPEJJIMETHBIE PE3VJIbTAThHI

K xoHiy oOy4deHus B HayaldbHOW MmIKojie Yy oOydwaromerocsi (GOpMHUPYIOTCS —CIEAYIOIIHE
YHUBEpCaJIbHbIE YUeOHBIE 1EHCTBHA.

YHuBepcalbHBIE TTO3HABATEIbHBIE yUeOHbIC ICHCTBUS:

1) ba3oBble oruueckue AeCcTBUA:




—YyCTaHaBJIMBATh CBSI3W M 3aBHCHUMOCTH MEXAY MaTeMaTHUYeCKMMH OOBEKTaMH (YacTb-1IEINIOe;
MPUYMHA-CIIEACTBHE; MPOTHKEHHOCTD);

—IpUMEHATh  0a30Bble  JIOTUYECKHE  yHUBEpCaJbHbIE  JEHCTBUSA:  CpaBHEHHE, AaHAJM3,
kiaccudukanus (rpyniupoBkKa), 0000IIeHHE;

—TIpHOOpeTaTh NpakTUUYeCKue rpaduyueckre U U3MepUTeIbHbIe HABBIKU JUISl YCIICIIHOTO pPEIIeHUs
yueOHBIX U JKUTEHCKUX 3a/1a4;

—IIPEJICTaBIIATh TEKCTOBYIO 3ajady, €€ pelleHHe B BHUJAE MOJENH, CXEeMbl, apru(pMeTHUecKOil
3aMyCH, TEKCTa B COOTBETCTBUU C MPEIJIOKCHHON yueOHOM TTPOOIeMOi.

2) ba3oBble uccienoBaTeabCKUe 1eUCTBUS:

—TIPOSIBJISATh CHOCOOHOCTh OPHUEHTHUPOBATHCS B y4EeOHOM MaTepHualie pa3HbIX pas3fesioB Kypca
MaTeMaTHKH;

—IIOHUMAaTh M aJIeKBaTHO MHCIIOJIB30BaTh MAaTEMaTHYECKYyI0 TEPMHHOJIOTHIO: Pa3JInyarh,
XapaKTepu30BaTh, UCIOIb30BATh JIJIs pEIIeHUs YUeOHBIX U MPAKTUYECKUX 3a]1aY;

—IIPUMEHSATh U3yYEHHBIE METOBI TO3HAHUS (M3MEPEHUE, MOJEIMPOBaHHE, Iepedop BapHaHTOB)

3) Pabota c uadopmarmeii:

—HaxXOAUTh M HCIONB30BaTh JJsI pEUIeHHs YYeOHBIX 3a7ad TEKCTOBYIO, TpaHUuecKyro
MH(OpPMAILIMIO B Pa3HBIX UCTOYHUKAX HH()OPMALIMOHHON CPEeIbl;

- YWTaTh, WHTEPIPETUPOBATh TpapUUECKH NPEJCTAaBICHHYIO HHpOpMalUio (CXeMmy, TaliuIy,
IUuarpaMmy, Apyryr MOJIETh);

—IIPEJICTABIATh MHPOPMAIIMIO B 3aJaHHON (GopMe (TOMONHATH TAaOIHIly, TeKCT), (GopMyTupoBaTh
YTBEPKJICHHE 1O 00pasily, B COOTBETCTBUH C TPeOOBaHUSIMH yUeOHOM 3a1a4H;

—IpUHUMATh TIpaBWia, OE30MaCHO WCMOJIb30BaTh MpPE/UIaraéMble JJIEKTPOHHBIE CPENICTBA H
UCTOYHUKU UHPOPMALIUH.

YHuBepcalibHble KOMMYHUKAaTUBHbIE yueOHbIE JeHCTBUS:

—KOHCTPYHUPOBATh YTBEPXKACHUS, IPOBEPSTh UX UCTHHHOCTB; CTPOUTH JIOTHYECKOE PACCYKICHUE;

—MCIONb30BaTh TEKCT 3aJaHus Uil OOBSCHEHHs] CHoco0a M XOoAa pelIeHHs MaTeMaTH4ecKoil
3ajauu; (OpMyYIHPOBATH OTBET;

—KOMMEHTHPOBATH MPOLIECC BRIYUCICHUS, TOCTPOCHHUS, PEIICHUS;

—O0OBSACHATH MOJTYYSHHBIH OTBET C HCIIOJIb30BAaHHEM U3YUEHHON TEPMHHOJIOTUY;

—B [Ipollecce IUANOroB MO OOCYKIACHMIO H3YYEHHOrO Marepuajlia — 3a/laBaTh BOIPOCHI,
BBICKA3bIBAaTh CYXJIEHUS, OLEHUBATH BBICTYIUIEHUS YYaCTHUKOB, NMPUBOJAUTH JOKA3aTENbCTBA CBOEH
MIPABOTHI, POSABIIATH ITUKY OOLICHUS;

—C03/1aBaTh B COOTBETCTBUM C y4eOHOW 3ajadeil TEKCThl pa3HOTO BUAAa—OIMCaHME (HAmpumep,
reOMETPUUECKO (UTyphl), paccyxkaeHue (K MpuMepy, NpU pelleHHH 3a/Ja4yH), MHCTPYKuus (Ha-
npuMep, U3MEPEeHUe JUTUHBI OTPE3Ka);

—OPUEHTHPOBATHCS B AJITOPUTMAX: BOCIPOU3BOIUTh, JIOTIOJIHATh, HCIIPABIATH 1e(hOpPMUPOBAHHEIE;
COCTaBJISITh TI0 AaHAJIOTHH;

—CaMOCTOATEIBHO COCTABIATH TEKCTHI 3aJJaHU, aHAJTOTMYHBIE TUITOBBIM H3y4CHHBIM.

Yuueepcanvuvie pecynsimugnvie yuebHvle eticmeus:

1) Camoopranusanus:

—IUJITaHUPOBATh JTambl MpeacTosimeld padoThl, ONpEeAeNsATh MOCIEAOBATEILHOCT YUEeOHBIX
JIEUCTBUIA;

—BBIMIOJIHAT TIpaBUJia 0€30MaCHOTO HUCIOJb30BAaHUS SJIEKTPOHHBIX CPEACTB, IpPEIaracMbiX B
nporiiecce 00y4JeHus.

2) CaMOKOHTpOJIb:

—OCYIIECTBIISITh KOHTPOIb IpOLecca U Pe3ysibTaTa CBOCH JNEATEIbHOCTH; OOBEKTUBHO OI[CHUBAThH
ux;

—BBIOMPATH U MTPU HEOOXOAUMOCTH KOPPEKTUPOBATH CIIOCOOBI JICHCTBHIA;

—HaxXOAUTh OIIMOKM B CBOeW paboTe, ycTaHABIMBAaTh WX TPUYMHBI, BECTH TIOUCK ITyTeH
MIPEOJIOJICHHS OIHUOOK;

3) CamooI1ieHKa:




—TIpeABUACTh BO3MOXXHOCTh BOSHUKHOBEHHUS TPYAHOCTEH M OIMIMOOK, MPEeayCMaTPUBATh CIIOCOOBI
uxX mnpexynpexacHus ((GpopMylTHpOBaHHE BOIPOCOB, oOOpalieHHe K Y4YeOHUKY, TOTOJHUTEIbHBIM
CpeacTBaM OOyUYEHUS, B TOM YHCIIE dJIEKTPOHHBIM);

—OILIEHUBATh PALIMOHAIIBHOCTh CBOUX JIEHCTBUH, 1aBaTh UM KaUECTBEHHYIO XapaKTEPUCTUKY.

Cosmecmuas desimenbHOCMb:

—Y4acTBOBAaTh B COBMECTHOW JEATEIbHOCTU: pacHpeleNsiTh padoTy MeEXAy YIeHaMU TPYIIIbI
(HampuMep, B cllyyae pelieHus 3aaad, TpeOyroumx mnepedopa OONBIIOr0 KOJWYECTBA BapUaHTOB,
MPUBEICHUS IPUMEPOB U KOHTPIPHUMEPOB); COIJIACOBBIBATH MHEHHUS B XOJ€ IMOMCKA JI0KA3aTeIbCTB,
BBIOOpPA paMOHATBHOTO CIIOC00a, aHAIM3a HHPOPMAIIHH;

—OCYIIECTBIISITh COBMECTHBII KOHTPOJIb M OILIEHKY BBIMOJHSAEMBIX JEHCTBUM, MPEIBUICTD
BO3MO>KHOCTh BO3HUKHOBEHHSI OIIMOOK U TPYIHOCTEH, IPEeIyCMAaTPUBATh IMYTH MX MPEIYIPEKICHUS.

MMPEAMETHBIE PE3VYJIbTATHI

K konuy odyuenus 6 nepgom kinacce 00y4aouiuiica Hayuumcsa:

—4UTaTh, 3alMCHIBAaTh, CPABHUBATh, ynopsaouuBath uuciaa ot 0 mo 20;

—TIepeCUUTHIBATh PA3IUYHbIE OOBEKTHI, yCTAaHABINBATH MOPSAKOBBI HOMEp 00BEKTa,

—HaXOJUTh YHCIIa, OOJBIITNE/MEHBIIINE JAHHOTO YHCIIa Ha 3aIaHHOE YHUCIIO;

—BBINIOJIHATD apu(MeTHyecKue JEHCTBUS CIIOKEHUs M BbluMTaHusa B mpegenax 20 (ycTHO u
NUCHMEHHO) 0e3 mepexoia yepes AecsATOK;

—Ha3bIBaTh M pPa3nyaTh KOMIIOHEHTHI NEHCTBHUIl CIOXKEHMs (claraeMble, cymMMa) M BBIYUTAHUS
(YMeHbIlIaeMoe, BBIYUTAEMOE, PA3HOCTh);

—peniath TEKCTOBbIE 33Ja4u B OJHO JEWCTBHUE Ha CIOXKEHHE M BBIYUTAHME: BBIJCNATH YCIOBUE U
TpeboBaHue (BOMpPOC);

—CpaBHUBATh OOBEKTHI MO JJIMHE, YCTAHABIMBAs MEXIYy HUMHU CO- OTHOIICHHE JUIMHHEE/Kopode
(BBIIIE/HIDKE, TITUPE/YIKE);

—3HaTh W WUCHOJb30BaTh CAWHUILY JJIUHBI — CAHTUMETpP; U3MEPSTh JIUHY OTpe3Ka, YEPTHUThH
OTPE30K 3aJIaHHOH JJIUHEI (B CM);

—pa3nuyarh 4uciao u uudpy;

—pacno3HaBaTh TeoMeTpuyeckue GUrypbl: Kpyr, TPEYrojibHUK, MPSMOYTOJIbHHUK (KBaapar),
OTpPE30K;

—YyCTaHaBJIMBATh MEXIy OOBEKTaMH COOTHOIICHHS: CJIEBa/CIIpaBa, Iaiblie/OnmKe, MExIy,
nepen/3a, Ha1/moJ;

—pacro3HaBaTh BEpHbIC (MCTUHHBIC) W HEBEPHBIC (JIOXKHBIC) YTBEPXKIACHUS OTHOCUTEIHHO
3aJJaHHOTO Habopa 0OBEKTOB/TIPEIMETOB;

—TpYNIUPOBaTh OOBEKTHI MO 33JaHHOMY TPU3HAKY; HAXOIUTh W Ha3bIBaTh 3aKOHOMEPHOCTH B
psiay OOBEKTOB MOBCEAHEBHOM KU3HU;

—pa3nu4aTh CTPOKU U CTOJIOIBI TaOIHIIBI, BHOCUTH JAaHHOE B TaOJHITy, U3BJICKATh JAHHOE/JaHHbBIE
13 TaOJINIIGI;

—CpaBHUBATH /IBa 00BEKTA (UKCiIa, TeOMETpUUYecKue (pUrypsol);

—pacnpeaensaTb 00beKThl Ha IBE TPYIIIHI 10 33JaHHOMY OCHOBAaHHIO.

K Kkonuy obyuenusa 60 emopom knacce 00y4aruiuiica HAy4Yumcs:

—4YUTaTh, 3aMUCHIBaTh, CPABHUBATD, YIIOPSAA0UYMBATH Ynciia B mpeaenax 100;

—HaXOJUTh YHCIO OOJbIIee/MEHbIIeE JaHHOTO 4YHCIa Ha 3anaHHoe yucio (B mpeaenax 100);
OoJibIliee JAHHOTO YHCIIa B 33JIaHHOE YKCIIO pa3 (B mpenenax 20);

—YCTaHaBIMBaTh U COOIIOAATh MOPSAIOK MPHU BBIYUCIICHUU 3HAUYEHHS YMCIOBOTO BBIpaKEHUs (CO
ckoOKamu/6e3 CkoOO0K), coiepKaIero AeUCTBUS CI0KEHUS U BRIYUTaHus B ipeaenax 100;

—BBITIOJHATHh apU(PMETHIECKUE JTCUCTBUS: CIIOKEHUE U BblUMTaHME, B npeaenax 100 — yctHo u
MUCHEMEHHO; YMHOXEHHE U JieNIeHne B Tipeenax S0 ¢ UCMoIb30BaHUEM TaOIHUIbI YMHOKCHHS;

—Ha3bpIBaTh M pa3jiMyaTh KOMIIOHEHTHI JEWCTBUN YMHOKEHHUS (MHOXHTENIH, IPOU3BEACHUE);
JieTieHus (IeIMMoe, JIeTTUTEIb, YaCTHOE);

—HAaXO0/IUTh HEU3BECTHBIM KOMITIOHEHT CJIOXEHUS, BHIYMTAHNUS;

—HCIOIH30BaTh MPH BBIMOJHCHUN MPAKTUYSCKUX 3aaHUI €MHUIIBI BETUYHUH JJTUHBI (CAHTUMETD,




JeIUMEeTpP, METpP), Macchl (KWJIOTpaMM), BpeMEHM (MHHYTa, 4ac); CTOMMOCTH (pyOib, Komeika);
peoOpa3oBbIBaTh OJJHU €IMHUIIBI JAHHBIX BEIMYUH B JPYTHUE;

—OMPEAETATH C IIOMOIUIBIO U3MEPUTENBHBIX HHCTPYMEHTOB JJIMHY; ONPENENATh BPEMsI C ITIOMOIIIBIO
4YacoB; BBIMOJHATh MPUKUAKY U OLEHKY pe3yjbTaTa WM3MEpPEHUil; CpaBHUBATh BEIWYUHBI JJIMHBI,
Macchl, BpEMEHHU, CTOMMOCTH, YCTaHABIMBAsi M€Ky HUIMU COOTHOILIEHHE «O00JIbIle/MEHbBILIE HaY;

—pemiatb TEKCTOBBIE 3aJlaiyd B OJHO-/BAa JEHCTBUS: NPEACTABIATH 3anady (KpaTkas 3aIuch,
PUCYHOK, TaOnuua WM Jpyras MOJENb); IUIAHUPOBATh XOJ| PEIICHHs TEKCTOBOW 3ajauyd B JBa
JericTBUsI, 0QOPMIIITE €T0 B BUJIE apr(METUUECKOTO ISHCTBHSI/ICHCTBUMN, 3aMICHIBATh OTBET;

—pa3nuyaTth ¥ Ha3blBaTh F€OMETpUYECKHE (QUTypBI: MPSMOM yroj; JOMaHYI, MHOTOYTOJIbHUK;
BBIJIETISITH CPEAU YEThIPEXYTOIbHUKOB MPSIMOYTOJIbHUKH, KBAIPATHI;

—Ha Oymare B KIETKYy H300paxaTb JIOMaHyl0, MHOTOYTOJIbHUK; 4YEepTHTh MpPSMOU yrod,
OPSMOYTOJIBHUK C 3aJaHHBIMH JJIMHAMH CTOPOH; HCIOJb30BaTh JUIS BBIOJHEHHUS MOCTPOCHUN
JIMHEHNKY, YTOJbHUK;

—BBITIOJHATH U3MEPEHHUE UIUH PEANTbHBIX 00BEKTOB C TOMOIIBIO JTUHEHKH;

—HAaXOJUTh JJIMHY JIOMaHOW, COCTOALIEH W3 ABYX-TPEX 3BEHBHEB, MEPUMETP MPSAMOYTOJIbHHKA
(xBazpara);

—pacmo3HaBaTh BepHbIC (MCTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKIACHUS CO CIOBAMHU «BCEY,
CKQKIBII; TPOBOIUTH OJHO-BYXILIArOBbIE JIOTUYECKHE PACCYKACHHUS U JIeNaTh BBIBOJIBI,

—HaxoJuTh OOWMH TpU3HAK TPYNNbl MaTeMaTHYEeCKUX OOBEKTOB (uMcesd, BEJIUYUH,
reoMeTpuuecKux puryp);

—HaXOJIUTh 3aKOHOMEPHOCTH B Py 0OBEKTOB (YHCEI, TEOMETPHUIECKUX DUTYD);

—IIpeJICTaBIATh UH(OPMAIIMIO B 33JJaHHOM (hopMe: OMOIHATh TEKCT 3a[a4d YMCIIaMH, 3arOJIHATH
CTpPOKY/cTon0e1 TabIHIIbI, YKa3bIBaTh YUCIIOBBIC JAHHBIE HA PUCYHKE (M300pakKeHUN TeOMETPUUYECKUX
uryp);

—CpaBHUBATH TPYIIIBI 00BEKTOB (HAXOIUTh O0IIIee, pa3IuyHoe);

—O00HapyKUBATh MOJIETIU T€OMETPUUYECKUX (PUTYp B OKPYKAIOIIEM MUPE;

—I1010MpaTh PUMEPHI, TOATBEPKAAIOIINE CY>KICHNUE, OTBET;

—COCTaBJIATH (JIOTIOJHATH) TEKCTOBYIO 33724y,

—TIPOBEPSTH MPABUIBHOCTH BHIUMCIICHUI.

K konuy odyuenus 6 mpemuvem Knacce 00y4aruiuiica Hayyumcs:

—4UTaTh, 3aIIMCHIBAaTh, CPABHUBATD, YIIOPSI0UMBaTh uncia B npenenax 1000;

—HAaXO0/IUTh YHUCIIO OOJIbIlIee/MEHbIIee TaHHOTO YUCIIa Ha 33/IaHHOE YHUCIIO, B 33/IaHHOE YHUCIIO pa3
(B mpenenax 1000);

—BBITNIOJHATh apu(METHUECKUE NEHCTBHS: CIOXKEeHHEe U BeluMTaHue (B mpenenax 100 — ycTHO, B
npeaenax 1000 — muckMEHHO); YMHOXKEHUE | JISJICHUE Ha OJHO3HayHoe 4wucyio (B mpenenax 100
— YCTHO ¥ IUCbMEHHO);

-—BBINOJHATH JIEHCTBUSL YMHOXKEHUE U AeneHue ¢ yuciaamu 0 u 1; nenenue ¢ ocTaTkoMm;

—YyCTaHaBIMBAaTh M COONIONATh MOPAIOK JEHCTBUH MNPH BBHIYMCICHUH 3HAUEHHS] YHCIOBOTO
BBIpaKEeHHs (CcO CKoOkamu/0e3 CKOOOK), cojaepiKamiero apugMeTHdecKue ACHCTBUS CIIOXKEHUS,
BBIYUTAHUS, YMHOXKCHHUS U JICTICHUS;

—MCIOIb30BaTh NMPU BBIYUCICHUSAX MIEPEMECTUTEIHFHOE U COUeTaTeNIbHOE CBOMCTBA CIIOKEHHUS;

—HaXOAUTh HEM3BECTHBIA KOMIIOHEHT apu(hMETHUECKOTO ACUCTBUS;

—MCIOb30BaTh MPHU BBIMOJHEHUH NMPAKTUYECKUX 3aJaHUN W PEIIeHUU 3a7ad eJUHUIIbL JUTUHBI
(MIJLTUMETP, CAaHTHMETP, JACIHH- METP, METp, KUJIOMETp), MacChl (rpamMM, KHJIOTpaMM), BPEMEHH
(MuHyTa, Yac, CEeKyHJa), CTOMMOCTH (Komeika, pyOusb); mpeoOpa3oBbIBaTh OJHU €AMHUIBI JTAaHHOMN
BEJIMUMHBI B JIPYTHE;

—OMpeAETATh C MOMOIIBI0 MU(PPOBBIX U aHAJIOTOBBIX MPHOOPOB, U3MEPUTEIHHBIX MHCTPYMEHTOB
JUIMHY, Maccy, BpeMs; BBINOJIHATh TNPUKUIKY U OIEHKY pe3yibTaTa H3MEPEeHU; OIpenessTh
IPOIOJDKUTEIBHOCTH COOBITHUS;

—CpaBHUBATh BEJIMYWHBI JJIMHBI, TUIOUIA/IA, MAacChl, BDEMEHHU, CTOMMOCTH, YCTaHABIUBAs MEXIY
HHMH COOTHOIIIEHHE «00JIbIle/ MEHBIIIE Ha/BY;




—Ha3bIBaTh, HAXOAWUTH OO BETUYHUHEI (ITOJIOBUHA, YETBEPTH);

—CpaBHUBAThH BEJINYMHBI, BEIPAKEHHBIE JOJSMU;

—3HaTh W HUCMOJBh30BaTh NMPHU PEIICHUU 3a/lad M B MPAKTHUYECKUX CUTYaIUsX (MOKyIKa ToBapa,
olpesiefiecHue BPEMEHM, BBIMIOJIHEHHUE PAcY€TOB) COOTHOIICHHWE MEXAY BEITUYMHAMMU; BBIIOJIHATH
CJIO)KCHHE M BBIUMTAHUE OJTHOPOJHBIX BEIIMYMH, YMHOXKECHUE U JICJICHHE BEIIMYMHBI HA OJHO3HAYHOE
YHUCIIO;

—pemiath 3a7a4u B OAHO-ABA JEHCTBUS: MPEACTABIATh TEKCT 3aJla4H, TUIAHUPOBATh XOJ PEIICHUS,
3aMUCBhIBaTh PEIICHHE W OTBET, aHAJIW3UPOBATh pelIeHue (MCKaTh JPYrol crocod pemeHus),
OIICHUBATh OTBET (YCTAHABIUBATH €T0 PEATHCTUYHOCTD, IPOBEPITH BBIYUCICHUS );

—KOHCTPYHUPOBATh MPSAMOYTOJIBHUK U3 JaHHBIX (QUryp (KBaapaToB), NEIHUTH MPSMOYTOJbHUK,
MHOTOYTOJIFHUK Ha 33JaHHBIE YaCTH;

—CpaBHUBATH (GUTYPHI IO MJIOMAAH (HATOKESHHUE, COTIOCTABICHNE YHCIIOBBIX 3HAUCHUN );

—HaXOJUTh TEPUMETP NPSIMOYTOJbHUKA (KBajpaTa), IUIONIAJb NPSAMOYTOJIbHUKA (KBajparta),
UCTIOJNB3YS TPABUIIO/AJITOPUTM;

—pacmo3HaBaTh BepHbIE (UICTUHHBIC) U HEBEPHBIC (JIOKHBIC) YTBEPKIACHUS CO CIIOBAMH: «BCE,
CHEKOTOPBIEY, «U», «KAXKIBI», «ECIH..., TO...»; GOPMYyIUPOBATh YTBEPKIEHUE (BBIBOJ), CTPOUTH
JIOTHYECKHE pacCyXAeHUs (0IHO-/IBYXIIAaroBbIe), B TOM YHCIIE C UCTIOIb30BAaHHUEM U3YyUEHHBIX CBSI30K;

—KJ1accu(pUIpOBaTh OOBEKTHI IO OTHOMY-ABYM IPU3HAKAM;

—MW3BJEKaTh U UCIOJB30BaTh WH(OPMAIMIO, MPEACTABICHHYIO B Ta- OJUIAX C JaHHBIMU O
PEATBHBIX MPOIecCcax U SBICHUSIX OKPYXKAIOMIEro MUpa (HalpuMmep, paclucaHue, peskuM padboTsl), B
IpeJl- MeTax MOBCETHEBHOM KU3HHU (HapuMep, SpIIbIK, STUKETKA);

—CTPYKTYpHPOBaTh HHPOPMALIUIO: 3aMOTHATH MPOCTEUIIHNE TaOIHIIBI 110 00pas3Iy;

—COCTABJISITh TJIAH BBITIOTHEHUS Y4€OHOTO 3a/laHus M CIIEJOBaTh €MY; BBIIONHSITH IEHCTBHS IO
aIrOpUTMY;

—CpaBHUBATh MaTeMaTHYECKUE OOBEKTHI (HAXOIUTh 00IIee, pa3- JMYHOE, YHUKAIILHOE);

—BBIOUPATh BEPHOE PELICHHE MAaTEMAaTUYECKOM 3a/1a4H.

K Kkonuy ooyuenusa ¢ uemeepmom knacce 00y4auiuiica HAYYuUmca:

—4UTaTh, 3alMCHIBATh, CPABHUBATH, YIIOPAI0UYNBATH MHOTO3HAYHbIE YHCIIA,;

—HaXOAMUTh YUCIIO OoJIbIIee/MEHbIIIEE JAHHOTO YKCIIa Ha 3aJaHHOE YUCIIO, B 33JJaHHOE YHCIIO Pas;

—BBINIOJIHATD apU(PMETHYECKUE JECUCTBUA: CIOKEHUE U BBHIYUTAHHWE C MHOTO3HAYHBIMU YHCIAMHU
nuceMeHHO (B mpeaenax 100 — ycTHO); yMHOXEHHME M JI€JIEHHME MHOIO3HAYHOIO 4YHciIa Ha
OJIHO3HAYHOE, JIBy3HAYHOE YHCIIO MUChbMEHHO (B mpeaenax 100 — ycTHO); neneHue ¢ OCTaTKOM —
nucbMeHHo (B npegenax 1000);

—BBIYUCIIATh 3HAUEHUE YHCIOBOTO BBIpaOKEHUs (CO CKoOKaMu/0e3 CKOOOK), CoJepKaIiero
NENCTBUS CIIOKEHUS, BBIUNTAHUS, YMHOXKEHUS, I€JICHHS] C MHOTO3HAYHBIMU YHCIIAMU;

—HCIIOIH30BATh MPU BRIYUCICHUSAX U3yUYEHHBIC CBOMCTBA apU(METUIECKIX JCHCTBHIA,

—BBINIOJIHATG TPUKUAKY pe3yJabTaTa BBIYMCIECHUN; OCYIIECTBISATh IMPOBEPKY MOJYUYEHHOTO
pe3ynbTara 1Mo KpUTEepHsIM: TOCTOBEPHOCTh(PEaTbHOCTh), COOTBETCTBUE MPABIITY/AITOPUTMY, & TAKKE
C TIOMOIIIBIO KAJIBbKYJISATOPA;

—HAaXOJIUTh JOJTIO BEJIMYNHBI, BETMUUHY TI0 €€ JOJIE;

—HAaXO0/IUTh HEU3BECTHBIM KOMIIOHEHT aprU(pMETHUECKOTO IeHCTBUS;

—HWCIIOh30BATh €AMHUIIBI BEIMYWH TSI IPU PEIICHUH 3a1a4 (JJIMHA, Macca, BpeMsi, BMECTUMOCT,
CTOUMOCTb, IJIOIIA/lb, CKOPOCTH);

—MCIOIb30BaTh MPH PEIICHUU 33/1a4 €IUHUIBI JIUHBI (MIULTUMETP, CAHTUMETP, JAELUMETp, METP,
KHJIOMETp), Macchl (rpamMm, KWJIOrpaMmM, LIEHTHEpP, TOHHA), BpEMEHU (CEKyH/a, MUHYTA, 4ac; CYTKH,
HEJIEJsI, MECSII, TOJI, BEK), BMECTUMOCTH (JIUTP), CTOMMOCTH (KOTIeHKa, PyOJIb), IO (KBaIPATHBIN
METp, KBaJIpaTHBIN IEUMETp, KBaIPATHBIN CAHTUMETP), CKOPOCTH (KHJIOMETP B 4ac, METP B CEKYH]IY);

—MCIONb30BaTh MPU PEIICHUH TEKCTOBBIX 33aJa4 M B MPAKTHUYECKUX CUTYalUAX COOTHOILIEHHS
MEXJIy CKOPOCTBIO, BpEMEHEM M TMPOUIECHHBIM MYTEeM, MEXAY MPOU3BOAUTEIHLHOCTHIO, BpEMEHEM U
00BEMOM pabOoTHI;

—OIMpenesITh ¢ MOMOIIBI0 U(GPOBBIX W AHAIOTOBBIX MPUOOPOB Maccy MpeaMeTa, TEMIEpaTypy




(HampuMmep, BOJBI, BO3AyXa B IIOMEIIEHUHU), CKOPOCTb JBM)KEHMSI TPAaHCIOPTHOIO CpPEICTBA;
OIpeNieNATh C MOMOILBI0 M3MEPUTENBHBIX COCYI0B BMECTUMOCTD; BBINOJIHATh INPUKUIKY U OLIEHKY
pe3yabTaTa U3MEpPEHUN;

—pemaTh TeKCTOBbIE 3a7aull B 1—3 NeiCTBUSA, BBINOIHATh NpeoOpa3oBaHUE 3a/laHHBIX BEJIUYMH,
BBIOMpPATh TPU PELICHUH MOAXOASAIINE CIIOCOObI BBIYMCICHMSA, COYETas YCTHbIE W HUCHMEHHBIE
BBIUUCIICHUSI M UCMONb3ys, NPH HEOOXOJUMOCTH, BBIYHCIUTENbHBIE YCTPOMCTBA, OICHUBATH
MOJIYYEeHHBIH Pe3ysbTaT M0 KPUTEPUSIM: JOCTOBEPHOCTH/PEabHOCTh, COOTBETCTBUE YCIOBHIO;

—pemaTh NPaKTUYECKUE 3aJjaul, CBA3aHHBIE C TOBCEJHEBHOM JKU3HBIO (HA MOKYIKH, ABHKEHHE U
T.I.), B TOM YHUCJIE, C U30BITOYHBIMHU TAHHBIMHU, HAXOAUTh HEOCTAIONIYI0 HHPOPMALIKIO (HapuMep, U3
TaOJIMI, CXEM), HAXOIUTh U OLIEHWBATh Pa3IMYHbIE CIOCOOBI PELIEHUs, MCIIOJIb30BaTh MOIXOASIINE
CHOCOOBI TPOBEPKH;

—pa3nuyarb, Ha3bIBaTh T€OMETPUYECKHE (PUTYPBI: OKPYKHOCTb, KPYT;

—H1300paxkaTh C MOMOIIBIO LUPKYIISA U JIMHEHKU OKPYKHOCTb 33JJaHHOT'O pajinyca;

—pa3nuyaTth M300paKEeHUS NPOCTEHIINX TMPOCTPAHCTBEHHBIX (UTyp: miapa, KyOa, LWJIMHIpA,
KOHYCa, TUPaMU/Ibl; paclO3HaBaTh B IPOCTEHIINX ClIydasX MPOEKIUH IPEIMETOB OKPYKAIOIIEro MUpa
Ha MJIOCKOCTH (T10J1, CTEHY);

—BBITIOJHATH pa3OueHue (TOKa3pIBaTh Ha PUCYHKE, YEPTEKE) MPOCTEHINCH COCTaBHON (PUTYPHI Ha
IPSMOYTOJILHUKH (KBaJpaThl), HAXOIUTH MEPUMETP M IUIOIMIAAb (PUTYpP, COCTABICHHBIX U3 JBYX- TpeX
MPSIMOYTOJIBHUKOB (KBaIpaTOB);

—pacno3HaBaTh BEpHbIE (MCTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPXKACHUS, NPUBOAUTH IIPUMED,
KOHTpIpUMED;

—opmynupoBaTh  yTBEpXKAE€HUE (BBIBOJ), CTPOUTH JIOTHYECKHE pacCykaeHus (OmHo-
/MBYXILIArOBBIE) C UCIOJIH30BAHUEM H3yUCHHBIX CBS30K;

—KJIacCU(PULIMPOBAaTh OOBEKTHI MO 3aJaHHBIM/CaMOCTOSITEIbHO YCTAaHOBJIEHHBIM OJHOMY-JIBYM
NpU3HAKAM;

—M3BJIEKaTh M UCIOJb30BATh JJS BBIIOJHEHUS 3aJaHUN M pelleHHs 3aJad MH(pOpMaLuIo,
NPEJCTAaBICHHYI0 B MNPOCTEHIIMX CTOJIOYATHIX AMarpamMmax, TaOJlMIax C JAaHHBIMH O pPeaJbHBIX
nporeccax M SBJICHUAX OKPYXKAIOWIEro MHupa (Hampumep, KaJleHAapb, paclucaHue), B NpeaMeTax
MIOBCEHEBHOM KU3HU (HAIpUMEp, CUET, MEHIO, IIPANUC-TTUCT, OOBIBICHUE);

—3aloJIHATh JaHHBIMU NPEUI0KEHHYIO TaOIUIly, CTOJIOUaTYIO AUarpaMmy;

—MHCIOIb30BaTh (OPMATNIOBAHHBIE OMUCAHUS TOCIIEA0BATEILHOCTH JACHCTBUI (aJITOPUTM, IUIaH,
CcXeMa) B MpPAKTUYECKUX U Y4EOHBIX CHUTyalMsAX; JOMNOJIHATH aJIrOPUTM, YHOPSAOYMBATH IIAru
aIrOpUTMa;

—BBIOMPATh PALMOHATIBHOE PELICHHE;

—COCTaBJISITh MOJIEJIb TEKCTOBOM 3aJ1aui, UUCIIOBOE BBIPAKEHUE;

—KOHCTPYHPOBATh XOJI PELLIEHUS] MAaTEMAaTUYECKOM 3a1a4;

—HAaXOMUTh BCE BEPHBIE PEIICHUS 3a/1a4M U3 IPEI0KEHHBIX.



TEMATHUYECKOE IINTAHUPOBAHUE

1 xiace
HanmenoBanue pa3nenoB v TeM KonnuectBo Bunrn! nearenbHOCTH DJIEKTPOHHBIE
IIPOrPaMMBI 4acoB (umdposrie)
oOpasoBaTenbHbIC
pecypcsl
Pa3zpen 1. Yucaa
Yucna ot 1 10 9: paznuyeHue, 4TeHue, 9 Hrpossle ynpaxHEHUs 10 Pa3IUYCHUIO KOJIMYECTBA IIPEIAMETOB DNEeKTPOHHOE
3aIIHCh. (3puTeNbHO, Ha CIyX, YCTAaHOBJIEHHEM COOTBETCTBMs), YUCIA U IIPWIOKEHUE K
Ennnauna cuéra. Jlecsatok 1 U pBI, TPEICTABICHUIO YUCEI CIIOBECHO U MTUCHMEHHO. yuebHuky, POIII,
Cuért npeMeTOoB, 3al1Ch pe3ybTaTa 2 Pabora B mapax/ rpymmax. @opMynHpoBaHHE OTBETOB Ha MOBUI, Yuu.py,
1 pamMu Bonpocel: «Ckonbko?», «Kotopeiii mo cuéry?», «Ha ckonabko WNudoypox
[TopsaKOBEIi HOMEP 00BEKTa TPU 1 oompme?», «Ha ckompko MeHbmie?», «UTO TOMYYUTCS, €CIH
3a/IaHHOM TIOPSJIKE CYETa YBEIMYUTH/yMEHBIIUTH KOJINYECTBO Ha 1, Ha 27» — 10 00pasiy u
CpaBHeHME YKCeN, CpPaBHEHUE TPYII 2 CaMOCTOATCIIBHO.
IIPEAMETOB 10 KOJINYECTBY: 60J'II>I.H€, HpaKTI/I‘-IeCKI/Ie pa6OTH o OmpeACIICHUIO TJIMH NPCIJIOKCHHBIX
MEHbIIIE, CTOJIBKO XKe. IPEIMETOB C IOMOUIBIO 33aJaHHOW MEPKH, IO OIPEACICHUIO
Yucio u mudpa 0 Ipu U3MepeHnH, 1 JUIMHBI B caHTuMeTpax. IloanemMeHTHOe cpaBHEHHE TPYIIT YUCEIL.
BBIYHCIICHH. CrnoBecHOe ommcaHue IpynIbl IPEIMETOB, PSAA YUCEIL
Uncia B npexnenax 20: 9TeHNUe, 3aIliCh, 2 Urenue M 3amuch 1Mo o0pasily U CaMOCTOSTEIbHO TPYII YHUCel,
CpaBHCHHE. reOMEeTpUYECKuX (GUryp B 3aJaHHOM U  CaMOCTOSITEJIBHO
OpHO3HAYHbIE U IBY3HAYHBIC YHCIIA. 2 YCTaHOBJICHHOM IOPS/KE.
VBe/nueHue (yMeHbIIEHHe) qicia Ha 3 OOcyxeHne: Ha3HAYCHUE 3HAKOB B MaTeMaThke, 0000IIeHHE
HECKOIBKO €IHHHII npencrasieHuid.  Ludpb;  3HaKM  CpaBHEHHs, pPaBEHCTBA,
apuMETUUECKHUX JIEHCTBUM.
Hroro 23

Pa3pen 2. Beanuunbl
JlnvHa v €€ u3MepeHue ¢ IOMOIIBIO 2 3HaKOMCTBO C NpuOopamu sl U3MepeHus BeanuuH. JInHelka Kak DNEeKTPOHHOE
3aJaHHOM MEpPKHU MPOCTEUIINI HHCTPYMEHT U3MEPEHUS IJIUHBI. MPUITOKEHUE K
CpaBHeHue 0e3 U3MEpEHUs: BBIIIE — 2 Habmionenue neicTBUsl M3MEpHUTENbHBIX NpuOOopoB. [loHnMmanue yuebnuky, POIII,
HIKE, IIUPE —YKe, JIIMHHEE — KOpoue, Ha3HA4Y€HUs U HEOOXOAMMOCTH MCIIOJIb30BaHMsI BETMUUH B KU3HHU. MDOII, Yuu.py,
craplie — MOJIOXKeE, TshKeIee — JIerye. Hcnonp3oBanue JMHEMKHM U8 HM3MEPEHUS [UIMHBL  OTpE3Ka. HNudoypox
EMUHWIIBI ITTHHBL: CAHTUMETD, JACIIMMETP; 3 KonnexktuBHas paboTa Mo pa3aMueHHIo U CPABHEHUIO BEIMYUH

YCTAHOBJICHUEC COOTHOUICHUSA MCKIY
HUMH.
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Paznen 3. Apudpmernueckue neiicTBus
CnoxxeHue ¥ BRIUMTAHUE YUCEI B 20 Vuebnpnii auanor «CpaBHEHHWE TMPAKTHYECKUX (GKUTCHCKHUX) DNEeKTPOHHOE
npezaenax 20. CUTyalMii, TpeOyImUX 3alMucd OAHOTO W  TOro  JKe MIPUIIOKEHUE K
Ha3BaHus KOMIIOHEHTOB JIEHCTBHIA, 2 apu(MeTHYeCKoro  JCWCTBUS,  pasHbBIX  apu(MeTHUecKux yuebnuky, POIII,
pe3yJbTaTOB ACHCTBUH CIOKEHUS, JEUCTBUI. MDOII, Yuu.py,
BBIYUTAHUS. 3HAKU CIOKEHUS U [TpakTuueckass paboTa € YHUCIOBBIM BBIPAKEHHEM: 3aIUCh, WNudoypox
BBIYMTAHUS, HA3BaHUS KOMIIOHEHTOB YTEHUE, NpPUBEACHUE NpHUMepa (C MOMOILBIO YUUTENs WU IO
NENCTBUS. o0pasiy), WUTIOCTPUPYIOMIETO  CMBICT  apU(PMETHIECKOTO
Brruntanue kak aeicTeue, oopaTHOE 2 JIEUCTBUSL.
CJIOKEHUIO OOcyxneHue NPUEMOB CIIOKCHUS, BBIYUTAHUSA: HAXOXKICHUE
HewnsBectHoe caraemoe 1 3HAQYEHUS] CyMMbl M Pa3HOCTM HA OCHOBE COCTaBa 4YHCIA, C
Cio’xeHHne OJUHAKOBBIX CJIAraéMbIX. 2 HCITOJIb30BAaHNEM YUCIIOBOU JIEHTHI, 10 YACTSIM U JIp.
Cuérno 2, mo 3, mo 5. Hcnonp3oBaHue pa3HbIX cIOCOO0B MOACYETa CYMMBI U Pa3HOCTH,
[TpubaBieHne U BEIYUTAHKUE HYIIS 1 HCIIOJIb30BAHUE MEPEMECTUTEIBHOIO CBOMCTBA MTPU HAXOKICHUHU
CroxeHne U BEIUATAHHUE YHCET O€3 15 CYMMBIL.
Hepexoia U ¢ MEPEXOIOM UepPe3 JECATOK [IponieneBTriKa HMCCIEAOBATENLCKOM pabOTHI: TEpecTaHOBKA
Breruucinenue CYMMBI, pa3HOCTH Tpéx 2 cllara€MbIX IIpU CIIOKCHHUHU (06CY}KI[6HI/IG IMPAKTUYCCKUX H
qHCe. y4eOHBIX CUTYaIUil).

MopenupoBanue. HMmmoctpanuss ¢ TOMOILIBIO  NPEAMETHOMU

MOJIeJIM TEePEeMECTUTEIHLHOIO0 CBOICTBA CJIOXKEHHS, crocoba

HAXOXJIEHUsI Heu3BecTHOro ciaraemoro. I[log pykoBoacTBOM

nejarora BeIMOJHEHNE CYETA C UCIIOIb30BAHUEM 33 JaHHON

€IMHUIILI CUETA.

Pabora B mapax/rpymnmax: mpoBepka MpaBUIBHOCTH BBIYHCICHUS

C MCIOJIb30BAaHUEM PA3JATOYHOIO MaTepHalla, JTUHEHKH, MOAEIIN

NeiCcTBHS, 10 00pasily; oOHapyKeHHEe OOIIero U Pa3IuYHOTO B

3ammucu apuPMETHISCKUX ACHCTBUN, OJTHOTO U TOTO XK€ ACHCTBUSA

C Pa3HBIMU YHCIIAMH.

JlunakTudeckue Wrpbl U YIPaXHEHUS, CBSA3aHHBIE C BHIOOPOM,

COCTAaBJICHHEM CYMM, pa3HOCTEd C 3aJlaHHbIM pPE3yJbTaTOM

JIEWCTBUSI; CpaBHEHUEM 3HAYCHHWM YWCJIOBBIX BBIpaKeHHM (0e3

BBIUMCJIEHHI ), IO PE3YJIbTaTy AEHCTBUS
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Pasnen 4. TekcroBble 3a1a4u
TexkcroBas 3aja4a: CTPYKTYpHBIE 4 KomnektuBHOe oOcCykJeHHE: aHAIW3 peaTbHOW CHUTYAIlHH, DNEeKTPOHHOE
JJIEMEHTBI,  COCTaBJIEHUE  TEKCTOBOU IIPEJICTABICHHON C NMOMOIIBI0 PHUCYHKA, WIIIOCTpPALMU, TEKCTA, MIPUJIOKEHUE K




3aJauu Mo ooOpasiy TaONIMIIBI, CXeMBbl (OMHCAaHWE CUTYallMd, YTO W3BECTHO, YTO HE yuebHuky, POII,
3aBUCHMOCTh  MEXIYy JaHHBIMH U 4 U3BECTHO; YCIOBUE 3a/1a4M, BONPOC 3a4a4H). MBI, YVuu.py,
UCKOMOW  BEIMYMHOM B  TEKCTOBOMU O06o0011eHne TPEACTaBICHUH O TEKCTOBBIX 33/1a4ax, PEIIaeMBbIX C Wudoypox
3a/1aye. MOMOIIbIO JCUCTBUI CHOXKEHUS M BBIYUTAHUS («HA CKOJBKO
Beibop u 3amuchk apuMETHUECKOTO 4 OOJIBIIIE/MEHBIIIE)», «CKOJBKO BCET0», «CKOIBKO OCTAIOCHY).
JNCHCTBHUS I TIOJIYYCHHS OTBETa Ha Paznuuenne TekcTa M TEKCTOBOM 3ajlaud, MPEIACTAaBICHHOTO B
BOIIPOC TEKCTOBOM 3aJaye.
TekcToBass CHOKETHas 3aJada B OJHO 4 CooTHeceHune TEeKCTa 3a4a4u U €€ MOJIEIN.
JICHCTBUE: 3alKMCh PEUICHUS, OTBETa MonenupoBanue: ONUMCaHUE CIOBAMU U C IOMOUIBIO IPEAMETHON
3a/aqm. MOJICNIA CIO’KETHOM CHUTyallUM U MaTeMaTU4eCKOTO OTHOIICHHUS.
OGH&py)KCHI/Ie HEOOCTAIOLICTO DJIIEMEHTAa 5 I/IJ'IJ'IIOCTpaHI/IH HpaKTquCKOﬁ CUTyaluu C HCIIOJb30BaHUEM
3a7auy, JONOJHEHHE TeKcTa 3afaud CYETHOrOo Marepuasa. PelieHue TEKCTOBOM 3aJayd C MOMOILBIO
YHUCIIOBBIMHU JTAHHBIMH (1o pa3aaToyHoOro Marepuana. OO0ObsacHenne BBIOOpA
WTIOCTPalLNY, CMBICITY 3a71a4H, eé aqu)MeTqucxoro ,Z[GflCTBHSI IJid pCHICHUSA, WIUIIOCTpalUs XOoIad
pEUIEHUIO). pelleHM s, BBITTOTHEHUS ACHCTBHUS HA MOJETH
Hroro 21

Paspnea S. IIpocTpaHCTBEHHbIE OTHOLIEHHSA U FeoMeTpHYeCKue GUIyphI
Pacnonoxenue mpenMeToB U OOBEKTOB 3 Pacnio3naBaHue 1 Ha3bIBaHUE U3BECTHBIX TEOMETPUIECKUX (PUTYP, DNEeKTPOHHOE
Ha IUIOCKOCTH, B IIPOCTPAHCTBE: oOHapyXeHHe B OKpyXKarolleM MHpe ux mozened. Mrpobie MIPUIIOKEHUE K
clieBa/cripaBa, CBEPXY/CHU3Y, MEXIY; ynpaxkHeHus:: «Yragail ¢urypy mo omnucaHuio», «Pacmoioxu yuebnuky, POIII,
YCTaHOBJICHUE MPOCTPAHCTBEHHBIX burypsl B 3aIaHHOM TIopsiaKe», «Haiinu Mmonenu ¢uryp B Kiracce» MDOII, Yuu.py,
OTHOIIEHUH UT. . Nudoypox
Pacno3naBanue o0BbeKTa U ero 2 [TpakTHyeckasi NeATENbHOCTh: Tpaduyeckue M H3MEpUTEIbHbIE
OTpaXKEHUS neicTBUS B paboTe ¢ KapaHAAlIOM M JIMHEWKOW: KOIMPOBAHHE,
I'eomeTpHuecke (burypsr: 3 pucoBaHue GUTYp MO HHCTPYKIHMH. AHaIu3 n300paxkenus (y3opa,
pacro3HaBaHWe Kpyra, TpPEyroJjbHHUKa, TEOMETPUUYECKON  (UTYpBl), Ha3bpIBaHUE DIEMEHTOB  y30pa,
MIPSIMOYTOJIBHUKA, OTPE3KA. TeOMETPHUYECKON (PUTYPHI.
[Toctpoenue OTpe3Ka, KBajpara, 5 TBopueckne 3amaHusi: y30pbl W oOpHaMmeHThl. CocraBieHue
TPEYroJbHUKA C IOMOINBIO JIHHEHKH, UHCTPYKIIMKU HM300pakeHUs y30pa, JUHUM (MO0  KJIETKaMm).
HU3MCPCHUC JUIAHBI OTpE3Ka B CocraBnenue rnap: OOBEKT U €ero OTpaXCHUE.
CaHTHMETpaX. [IpakTudeckue pabOTHI: M3MEPEHUE UIMHBI OTpPE3Ka, JIOMAHOM,
IL]]I/IHa CTOPOHBI MPSIMOYTOJIbHUKA, 3 JJIUHBI CTOPOHBI KBazpara, CTOpPOH IPpsAMOYTOJIBHHKA.
KBaJpaTa, TPEYrojJbHUKA. KOMMCHTHpOBaHI/Ie X0a M pe3ylibTaTta pa6OTBI; YCTAHOBJICHUC
N306paskenue TIPSIMOYTOJIBHUKA, 4 COOTBETCTBUS PE3YJIbTATA U ITOCTABIEHHOTO BOIIPOCA.
KBaJ[paTa, TPeyroNbHUKA OpueHTUpOBKa B MPOCTPAHCTBE M HAa IUIOCKOCTH (KJIACCHOM

JIOCKH, JiMcTa OyMard, CTpaHdlbl Yy4eOHWMKa W T. ).

YcraHoBieHUE HAIIPaBJIEHUs, TPOKJIAIbIBAHKUE MapIIpyTa.




VY4eOHbIN Ananor: o06CyXIeHne CBOWCTB T€OMETPUUECKUX (PUTYD
(IpsIMOYTOJTEHUKA | JIP.); CpaBHEHHE reoMeTpuueckux ¢uryp (mo
dopme, pazMepy); CpaBHEHHE OTPE3KOB IO JUIUHE.

[IpenmeTHOE MOJETMPOBAHUE 3aMaHHOW (DUTYPBHI W3 PA3TUUHBIX
MarepuaioB (Oymaru, majgodek, TpyOOueK, MPOBOJOKH U Tp.),
COCTaBJICHHE U3 APYTHX F€OMETPUIECKUX UTYyp
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Paznen 6. Maremarnueckasi uHpopmanus
C6op nmaHHbBIX 00 00BEKTE MO 00pasiy. 2 KonnextnBHOe HaOmOaeHME: pPACIO3HABAHUE B OKPYXKAIOILIEM DJNEeKTpOHHOE
XapakTepucTUKu  O0BEKTa,  TPYIIIbI MHUpPE CUTYyallud, KOTOpbIE IefecooOpa3Ho chopMyIupoBaTh Ha MIPUIIOKEHUE K
00BEKTOB (KOJIMUYECTBO, opMa, pasMep); SI3BIKE MATEMATUKH U PELIUTh MATEMAaTUYECKUMU CPEACTBAMH. yuebnuky, POIII,
BBIOOp TpeaMeToB 1o oOpasmy (1o HaGnronenne 3a 4YuciaMu B OKPYXAlONMIEM MHpPE, OIHMCAHHUE MOBUI, Yuu.py,
3aJJaHHBIM [TPU3HAKAM). CJIOBaMH HAOJI0AaeMBIX (aKTOB, 3aKOHOMEPHOCTEA. HNudoypox
['pynnupoBka 0OBEKTOB MO 33aJaHHOMY 2 OpueHTHpOBKa B KHHUIE, Ha CTpaHUIIE YUeOHUKA, UCIIOJIb30BaHUE
IIPU3HAKY M3YYEHHBIX TEPMHUHOB Ul OMMCAHUS TTOJIOKEHHS pUCYHKA, YUCIIA,
3aKOHOMEPHOCTh B  PsIAy  3aJaHHBIX 2 3aJIaHusl ¥ TIP. HA CTPAHMIIE, Ha JTUCTE OyMaru.
0OBEKTOB: eé oOHapy>KeHHe, PabGota ¢ HarmAgHOCTBIO — PHUCYHKAMH, COJEpPKAIIUMH
NPOJIOJKEHHE Psia MaTeMaTuueckyro HHpopmanuio. OopMyIupoBaHUE BOIMPOCOB U
Bepubie (ucTHUHHBIE) U HEBEPHBIE 2 OTBETOB M0 PHUCYHKY (WLUTIOCTPALX, MOJETH). YTOPSI0uYeHUE
(JIOXXHBIC) TIPEJIOKEHUS, COCTABJICHHBIC MaTEeMaTHYECKNX OOBEKTOB C OMOPOM Ha PHUCYHOK, CHOKETHYIO
OTHOCHUTEJILHO CUTYaLUIO U Ip.
UreHne TabIUIBI (Coaepikanieii He Goree 1 HuddepennmpoBanHoe 3aqaHue: COCTABJICHHE TMPEIIOKCHUH,
LICTI)IpéX I[aHHI)IX); M3BJICUEHUE JAHHOI'O XAPAKTCPUIYIOIIUX TTOJOXKCHHUC OAHOTO MPEAMCTa OTHOCHUTCIBHO
W3 CTPOKH npyroro. MopenupoBaHue OTHOLIEHUS («OOJNbIIE», «MEHBIIEY,
UreHne  PHCYHKA, CXEeMBbI 1—2 2 «PaBHOY), IEPEMECTUTEILHOE CBONCTBO CIOXKEHHUS.
YUCIOBBIME  JAHHBIMH  (3HAYCHHSMHU Pabora B mapax/rpynmax: TOHCK OOIIMX CBOWCTB TPYII
JAHHBIX BETHYHH). npeaMeToB (UBET, popMa, BEIWYHHA, KOJIUYECTBO, HA3HAUYECHUE U
i — 1—3-IaroBBIX 4 np.). Tabmuma xak cnoco® mpeacraBieHuss HHpopManuu,
MHCTPYKIIUIA, CBS3aHHBIX c NOJIY4YEHHOM M3 MOBCEJHEBHOH JKU3HU (paclUCaHMs, YEKH, MEHIO
BBIYUCIICHUSAMH, HW3MEPEHHUEM JUIMHBI, M T.JI.).
IOCTPOCHHUEM FEOMETPHIECKUX (BUTYD. 3HAKOMCTBO C JIOTUYeCKOU KOHCTpyKuuen «Eciu ..., To ...».

Bepno wunum  HeBepHo:  ¢GopMylnHMpoBaHHME U IPOBEpKa
PEJI0KEHUS
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Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 132




2 Kjacc

HanmenoBanue pa3nenoB U TeM KonnuectBo Bunn nearenbHOCTH DJIEKTPOHHBIE
IIPOrPaMMBI 4acoB (umdposrie)
oOpasoBaTenbHbIC
pecypchbl

Pa3zpen 1. Yucaa
UYucna B npeaenax 100: yreHue, 3anucs, 2 YcTHag ¥ nucbMeHHas padoTa ¢ YHCIaMH: YTEHUE, COCTABJICHUE, DNEKTPOHHOE
JECSTUYHBIN COCTaB, CPAaBHEHUE CpaBHEHHWE, U3MECHEHHUE; CUET €IMHUIIAMH, TBOWKAMH, TPONMKAMH MIPUIIOXKEHHUE K
3anuch paBEeHCTBA, HEPABEHCTBA. 2 OT 33JIaHHOTO YMCJIa B MOPSAIKE YOBIBAaHUS/BO3PACTAHHUS. yuebHuky, POIII,
YBenuueHue/yMeHbIIEHHE  YHclia  Ha 2 OdopmieHne MaTeMaTHIECKUX 3aITHCEH. MOBUI, Yuu.py,
HECKOJIBKO €IMHHUL/ IECATKOB; Y4eOHblii  guanor:  (GOpMYyIHpPOBaHHE  TPEINONIOKEHUS O Nudoypox
Pa3HOCTHOE CPAaBHEHHE YHCEIL. pe3yabTaTe CpaBHEHUS YHCET, €T0 CIOBECHOE 00bsicHeHHe (YCTHO,
YETHbIE M HEUETHBIC YHCTIa 1 IHCHMEHHO).
[IpencTaBieHue uucia B BHAE CYMMEI 2 3anuch OOIIEro CBOWMCTBA TPYMIBI YHCEN. XapaKTepUCTHUKA
paspsITHBIX ClaracéMbIX OQHOI'O yucia (BGJ'II/I‘-II/IHBI, FeOMeTpH‘IeCKOﬁ q)HprBI) U3 I'PpYIIIIBI.
Pa6orta c MAaTeMAaTHYeCKOM 1 [IpakTuueckass  paboTa:  yCTaHOBJIGHHME  MaTE€MaTHUYECKOTO
TepMUHOJIOTUEH (0IHO3HAYHOE, OTHOIIEHHUS («OOJIbIIIC/MEHBIIIE HA ... », «OOJBIIC/MCHBIIIE B ... »)
NBY3HAYHOE, UETHOE-HEYETHOE UMCIIO; B J)KUTEHCKON CUTyanuu (CpaBHEHHE IO BO3pAcTy, Macce W Jp.).
YUCIIO " uudpa; KOMITOHEHTEI Pabora B mapax/rpymmax. IlpoBepka mpaBUIBHOCTH BBIOOpA
apudMEeTHIECKOro IeiCTBYS, X apuMETUYECKOT0 JCHCTBHUSA, COOTBETCTBYIOIIETO OTHOIIEHHUIO
Ha3BaHHUE) «OOIbIIIe HA ... », «MEHBINIE Ha ... » (C MOMOIMIBIO MPEAMETHON
KoutponpHast pabora mo  pasgeny 1 MOJICIIN, CIOXKETHO! CHTYaLuH).
«Yncaay. Y4eOHbI Auanor: oOCYyXJICHHE BO3MOXXHOCTU TPEACTABICHUS

yuciaa pa3HBIMH croco0amMu  (TIpeIMETHasT MOJENb, 3alHCh
CJIOBaMM, C TIOMOIIbIO TaOJMUIBI pa3psioB, B BHUIAE CYMMBI
Pa3psIHBIX ClIaraeMbIX).

PabGora B mapax: OTBET Ha BOMpOC: «3aueM HYXXHBI 3HAKU B
KHM3HM, KaK OHU HMCIOJB3YIOTCA B MaTeMaTHke?» (1udpbl, 3HAKH,
CpaBHEHMsI, PABEHCTBA, apU(PMETHUECKUX IEHCTBUN, CKOOKH).
Urpel-copeBHOBaHUS,  CBSA3aHHBIE €  MOAOOPOM  YHCE,
oOnajaroImux 3aJaHHBIM CBOMCTBOM, HAaXOXJAEHHUEM OOIIEro,
Pa3IMYHOTO TPYIITBI YHCEN, PaclpeAeIeHueM YHCeNl Ha TPYIIIbI
0 CYIIeCTBEHHOMY OcHOBaHMMO. [{uddepennpoBannoe 3ananue:
paboTa C HarIAQHOCTBIO — HCHOJIB30BAaHHE PA3JIMYHBIX OIOP
(Tabuun, cxem) A GOPMYJIMPOBAHMS OTBETA HA BOIIPOC
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Pa3gen 2. BeJnuuHbI

PaGora ¢ BenmuumHaMu: CcpaBHEHHE TIO 3 OOcyxJeHne TPaKTUYECKUX CHUTyalud. PaznmuueHue emauHMIL DJIEKTPOHHOE
Macce (€IMHUIA MACChl — KUJIOTPAMM); MU3MEPEHHS] OJHOM M TOM K€ BEIUYHHBI, YCTAHOBIICHUE MEXKIY MIPUIIOKEHUE K
W3MEPEeHHE JUTMHBI (€IUHMIIBI JUTHHBI — HUMH OTHOIIECHHsI (OOJbIlIe, MEHBIIIE, PABHO), 3alUCh PE3yJIbTaTa yaeOHuky, POII,
METp, JIEeLUMETP, CaHTUMETD, cpaBHeHUs. CpaBHEHHE IO POCTY, Macce, BO3PACTY B JKUTEHCKON MDOII, Vuu.py,
MUJUTUMETD), BpEMEHU (emHUITBI CUTYAIMH ¥ TIPU PEIICHUHU yUYeOHBIX 3a/1a4. Nudoypox
BPEMEHU — 4Yac, MUHYTA) [IpoexTHble 3amaHus C BeIUYMHAMHU, HAIpUMEpP BpPEMEHEM:
CooTHOIIEHUS ~ MEXIYy  €IUHUIAMU 4 YTeHHE pacnucaHus, rpaduka paboThl; COCTAaBICHHE CXEMbl AJIs
BenuuuHbl (B mpeaenax 100), pemienue ONpEACICHUsI OTPE3Ka BPEMEHH; YCTAHOBJICHHE COOTHOILIECHUS
MIPAKTUYECKHX 3a]1a4. MEXIy eIUHHIIAMH BPEMEHHU: TOJOM, MecsleM, HezelneH,
N3mepenue BelIuurH. 1 CyTKaMH.
CpaBHeHune u YIIOPSIOUECHHE 3 [TponeneBTHKa Mccaen0BaTEIbCKONW pabOTHI: MEpexox OT OAHUX
OJTHOPOJIHBIX BEJINYNH SAVHMI] W3MEPECHUS BEIMYMH K JPYrUM, OOpaTHBIA Tepexo;
Kontponbaass pabora 1o  pasueny WJUTIOCTPALIMS IIEpeXo/ia ¢ MOMOIIBI0 MOJIEIN
«BennuuHbD) 1
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Pa3nea 3. Apudmernyeckue 1eiicTBHSA
VYcTHOE clloKeHUEe U BBIUMTAHUE YUCEN B 5 VhpaxHeHus: pa3nuueHue NpUEMOB BbIUUCICHUS (YCTHBIE U DNEeKTPOHHOE
npeaenax 100 Ge3 mepexoma u ¢ mepe- MMCbMEHHBIE). BEIOOp y10OHOTO crioco0a BHIMOTHEHUS JEHCTBHUS. MIPUIIOKEHHUE K
XOJ0M 4epe3 paspan» IIpakTrueckass NEATEIBHOCTh: YCTHBIE U IMCBbMEHHBIE INPUEMBI yuebnuky, POIII,
KontponbHas pabora mo Teme «YCTHOE BbIuMCIeHUN. [Ipuknaka pe3yaprara BhIIOJIHEHUS JTEUCTBUA. MDOII, Yuu.py,
CIOK€HHWE M BBIYMTAaHUE 4YHUCET B KoMMeHnTupoBaHne  XoJa  BBIIOJIHEHUS  apU(PMETHIECKOTO Nudoypox
npeaenax 100 Ge3 mepexoma u ¢ mepe- JIEUCTBUA C HCMOJIb30BAHUEM MAaTEMATHYECKOM TEPMHUHOIOTUH
XOZOM 4Yepe3 pasps. 1 (mecsATKH, AVHUIIBI, CYyMMa, Pa3HOCTh U JIp.).
[luceMeHHOE CJOXKEHHE U BBIYMTAHUE 8 [IponeaeBTHKa  HCCIIENOBATENIbCKOW  pabOThI:  BBINOJIHEHHE
yucen B npeaenax 100. 3a/laHusl Pa3HbIMH CHOcO0aMu (BBIYMCIICHHS C MCIOJIB30BaHUEM
[TepemecTuTenbHOE, COYeTaTeNIbHOE 4 MEPEMECTUTENBHOTO, COYETATEIbHOTO  CBOMCTB  CIIOXKECHHS).
CBOWCTBA CIIOKEHUS, UX IPUMEHEHUE IS OO0BsicHEHHE C TIOMOIIBI0O MOJIEH MPUEMOB HAXOXKIEHUS CYMMBI,
BBIYMCIICHUN. pasHoctu. VMcnons3oBanue npaBui (yMHOxkeHUs: Ha 0, Ha 1) mipu
B3anmocss3b KOMIIOHEHTOB u 3 BBIYHCJICHHUH.
pesynbTaTa JeHCTBUS CIIOKEHH, Y4eOHbIi Auanor: ygactue B 00CYXJICHHH BO3MOXKHBIX OIIMOOK B
JIEVCTBUS BEIUYNTAHUS. BBITIOJTHCHUH apu(PMETHIESCKUX TeUCTBHIA.
KonTtponbHas pabora o TeMe JuddepennnpoBaHable 3aJaHisl Ha TPOBEACHHUE KOHTPOJS U
«ITUCHbMEHHOE CIIO0KEHNE M BBEIUYUTAHUE CaMOKOHTPOJIA. HpOBepKa X0da H pe3ylibTaTta BBITIOJTHEHH A
yucen B npenenax 100» 1 neiictBus 1o anroputMmy. OleHKa parMoOHAIBHOCTH BBHIOPAHHOTO
[IpoBepka  pe3ynbTaTa  BBHIYUCICHHUS 3 npuéMa BBIYMCICHHUS. YCTAHOBJIIGHHE COOTBETCTBUS MEXIY
(peaJILHOCTB OTBETA, 06paTHoe MAaTCMAaTUYCCKUM BBIPAKCHUEM U €0 TCKCTOBBIM OIMMCAHUCM.




NEHUCTBUE).

JlelicTBUA YMHOKEHHUS U JEJICHUS YU CEl.
Hazpanus KOMIIOHEHTOB JeUCTBUI
YMHOKEHHUS, JEICHUS.

KonrponsHast ~ pabora 1o TEME
«/lericTBUST YMHOXXEHMSI MW JICJICHUS
YHCEI».

B3anMoCBs3b CIIOKEHUS W YMHOXKEHUS.
NnmrocTpanuss yMHOXKEHHSI C IIOMOILBIO
MPEIMETHOM MOJIETIN CIOXKETHOM
CUTYaIlUU.

Tabmunoe ymHOXeHue B npezenax S0.
KonrponsHast ~ pabora 1o TeEME
«TabauuHoe yMHOXKEHHE B Tipeaeniax S0»

Tabnuunble cly4yau YMHOKEHHS,
JEJICHNs TIPU BBIUMCIEHUAX U DPELICHUH
3a/1a4.

YMuoxenue Ha 1, Ha 0 (110 ipaBuITy).

[TepemecTurensHoOE CBOKCTBO
YMHOXEHHS. B3aMOCBs3b KOMIIOHEHTOB
U pe3ysbTara JCHCTBUS YMHOXKEHUS,
TNIEUCTBYUS IEJIEHUS.

KonrponsHast ~ pabora 1o TEME
«ITepemecturenbHoe CBOWCTBO
YMHOXKECHHS»

HeusBecTHBI  KOMIIOHEHT  JEHCTBUA
CIIOKCHUS, JIEHUCTBUS BBIYUTAHUS, €rO0
HaXOXKIEeHHE.

UucnoBoe BBIpaKEHHE: YTCHHE, 3aIHCh,
BBIYMCJICHHC 3HAUCHHS.

[lTopsimok  BhIMOJIHEHUSI ACHCTBUH B
YUCIIOBOM BBIPAXKCHUU, COoACpIKaleM
NEHCTBUS CIOXKEHUS M BBIYUTAHUS (CO
ckoOkamu/6e3 ckobok) B mpenenax 100
(He Ooiyee TpEX NEWCTBUIN); HaXOXKICHHUE
€ro 3Ha4YCHUA.

Breranranue CYMMBI K3 4uCja, 4UCjia U3

PabGora B rpymmax: mpuBeIEeHHE MPUMEPOB, WILTIOCTPUPYIOMINX
CMBICJT  apu(METHYECKOTO JCHCTBHSA, CBOWCTBA JICUCTBHIA.
OOcyxIeHne CMbICIa HCIOJNIb30BaHUS CKOOOK B 3alllCH
YHCIIOBOTO BBIPXKEHHUS; 3aMUCh PEUICHHUs] C TOMOIIBI0 Pa3HbIX
YHCJIOBBIX BBIPAKECHUM.

OdopmieHne MaTeMaTHYECKOW 3alUCH: COCTABJIICHHE U TIPOBEpPKaA
MCTUHHOCTH MAaTE€MaTUYECKUX YTBEPXKICHHH OTHOCUTEIHHO
Pa3HOCTHOT'O CPAaBHEHHMSI YMCET, BEIMYUH (JUTHH, MacC U TIp.).
Pabora B mapax/rpynmax: HaxOXACHHE U  OOBSICHEHHE
BO3MOXXHBIX TMPHYMH OIIMOOK B COCTaBICHHUH YHUCIOBOTO
BBIPQXXECHHSI, HAXOKICHUH €r0 3HAUYEHUSI.

JuddepenunrpoBanHoe 3aaHue: 0OBICHEHWE XOJa BBIMOJIHEHUS
BBIYHCIICHH 10 oOpa3ny. [IpuMeHeHne TmpaBUil TOpsIKA
BBITIOJTHEHMSI ICHCTBUI; O0BSICHEHHE BO3MOXKHBIX OMIHOOK.
MoaenvupoBaHHeE: HCIOJIL30BaHNE MpEIMETHOU MOJIEITH
CIO’)KETHOM CUTyalluu JIJIsl COCTaBJICHUS YUCIOBOTO BBIPAKEHHUSI CO
ckoOkamu. CpaBHEHHE 3HAYEHHH YHCJIOBBIX  BBIPAKCHHI,
3allUCAaHHBIX C TIOMOLIBIO OJIHUX M TEX XK€ YHUCEI M 3HAKOB
JNEeHUCTBUsI, CO CKOOKamMH W 0e3 CKOOOK. Bribop umncioBoro
BBIPAKEHUSI, COOTBETCTBYIOIETO CIO)KETHOU CUTYaIUU.
[IponieneBTHKa HWCCAEAOBATEIBCKOM PAaOOTHI:  palMOHAILHBIE
IIPUEMBI BBIYUCIICHUN




CYMMBI

Brruucnenne cymMmbl, pa3HOCTH yI0OHBIM 2
crocooom
KontponbHass pabora 1o  pasmeny
«Apudmernueckue IeHCTBHUI» 1
Htoro 61

Paznen 4. TexkcToBble 3a1aun
UreHue, npeacTaBieHUEe TEKCTa 3a7a4u B 1 UrteHue TekcTa 3a7a4u ¢ y4ETOM MPEIaraeMoro 3ajJaHus: HauTh DJIEKTPOHHOE
BHUJIE PUCYHKA, CXEMbl WU JpPYyrou yCIIOBHE U Bompoc 3a1auyu. CpaBHEHHUE PA3IMYHBIX TEKCTOB, OTBET MIPUIIOKEHUE K
MOJIETIH. Ha BOIPOC: SIBJISETCS JIU TEKCT 3a7a4eii? yaeOHuky, POII,
[lman pemeHus 3amadu B JBa JACHUCTBUS, 5 CooTHeceHne TEKCTa 3aJaud ¢ €€ WUIIOCTpalUue, CXeMoi, MBI, Yuu.py,
BBIOOD COOTBETCTBYIOIINX TUTaHY mozenbto. CocTaBieHHe 3aJadyd IO PUCYHKY (cXeMme, MOJenH, Nudoypox
apudmernyeckux  nedcTBUil.  3amuch pELIEHUIO).
peleHus U OTBETA HaGmonenne 3a uW3MEHEHHMEM XOJla pEIICHHS 3aJadd [P
3a7a4H. M3MEHEHUU yCIIOBUSA (BOIIPOCA).
Pemrenne TEKCTOBBIX 3a1a4 Ha 4 VYhpaxHeHus: MOATAIHOE PEIIeHUE TEKCTOBOW 3aJayu: aHaIu3
NpUMEHEHUE CMBICIIA apU(PMETHYECKOTO JAHHBIX, UX MPEJCTaBICHNE HA MOJEIU U UCIOJb30BaHUE B XOJE
JEeHCTBUS (cnoxenwue, BBIYUTAHHE, MOMCKAa WJEH pEIICHUs; COCTABJICHHE IIJIaHA; COCTaBIICHHE
YMHOXXEHHE, JIeJICHUE). apu@MeTHUeCKUX JEeUCTBUH B COOTBETCTBHH C IUIAHOM;
PacuéTtubie 3a/1aun Ha 3 HCITOJI30BAHNUE MOJIENN JIJIsl PEIISHHUs, TIONCK JAPYroro crocoda u
yBeITMYCHUE/YMEHBIIIEHNE BEIMYMHBI Ha Ap.
HECKOJIBKO €IMHHI/ B HECKOJIBLKO pas. [Tomyyenue oTBeTa Ha BOMPOC 3a7a4d MyTEM paccyxacHus (0e3
dukcanys OTBeTa K 3aJade H  €ro 2 BBIYUCIICHHN).
npoBepka ((popMymupoBaHHE, TPOBEPKA YueOHBIM AUANIOT: HAXOXKICHUE OMHOM M3 TPEX B3aMMOCBSI3aHHBIX
Ha JIOCTOBEPHOCTb, CJIEJIOBAHME IUIaHY, BEJIMYMH TIPU PEIICHUH 3a/1ay OBITOBOTO XapakTepa («Ha BpeMsi»,
COOTBETCTBHE TIOCTABJIEHHOMY BOIIPOCY) «Ha KYIUTIO-TIPOAaXKY» H Tp.). IIoMCK pa3HBIX pEIIeHHil OIHOMI
KonTponeHas paboTa To  pasjeny 3anaun. PasHeie ¢hopMel 3anmcu pemienus (opopmiieHus).
«TeKCTOBBIE 3a1aury» 1 Pabora B mapax/rpynmax. CocraBieHue 3ajad C 3aJaHHBIM

MaTE€MaTUYeCKUM OTHOILIEHHEM, MO 3aJaHHOMY YHCIOBOMY

BeIpakeHnio. CocTaBjeHHWE MOJENH, TUIaHA pPEIIeHHUs 3aaadH.

Hasnauenue ckoOOK B 3allKMCH YHCIOBOTO BBIPAXKEHUS TIpU

pelIeHu! 3a/1aun.

KoHTpoiap M CaMOKOHTpOJb IpU pElIeHWH 3anad. AHanu3

00pa3moB 3aMucH penieHus 3a/aud Mo JACHCTBUAM H C TIOMOIIBIO

YHUCJIOBOTO BBIPAXKEHUS

Htoro 16

Paspea S. IlpocTpaHCTBeHHbIE OTHOLICHUS M FeOMeTPUYecKHe (PUrypbl




PacnosnaBanue u n300pakeHue 2 Urpossie ynpaxknenus: «Onuin purypy», «Hapucyit purypy mo DNEeKTPOHHOE
reoMeTpUYECKUX (QUryp: Touka, mpsmas, UHCTpYKIUN», «Haiinu monenu Guryp B okpyKaromem» u T. 1. MIPUIIOKEHUE K
IIPSIMOM yToJ1, JIOMaHasi, MHOTOYT'OJIbHHUK. VYnpaxHenue: GopMylIHpOBaHHE OTBETOB HAa BOMPOCHI 00 0b1ieM yuebnuky, POIII,
[Toctpoenue otpe3ka 3aaHHON JIJIMHBI C 3 U Pa3JINYHOM T€OMETPUUYECKUX PUTYP. MDOII, Yuu.py,
ITOMOUIBIO JIMHEUKH. [IpakTuyeckast paboTa: rpaduueckre 1 U3SMEpUTEIbHBIE AEHCTBUS HNudoypox
N3o0paxkenne Ha kieTtdaTo Oymare 4 npu ydé€re B3aUMHOTO PACIONIOKEHUs (PUTYp WIIM UX YacTell mpu
MPSIMOYTOJIbHUKA C 33JJaHHBIMU JJIMHAMU n300pa’keHNH, CPAaBHEHHE C 0OPa3IOM.
CTOPOH, KBajJpara ¢ 3aJlaHHOM JUTHHOMN N3MepeHne paccTOsIHUM C HCIOJb30BAHMEM 3alaHHBIX HWJIU
CTOPOHBI. CaMOCTOSITENIbHO BBHIOpaHHBIX equHML. M300pa’keHre JOMaHBIX C
JlniHa T0MaHoM. 2 IIOMOILBIO JIMHEUKU U OT PYKH, HAa HEJIMHOBAHHOU
N3mepenue nepuMerpa TaHHOI O/ 6 H KJIETYaTON Oymare.
I/I306pa}KéHHOFO MPSAMOYTOJIBHUKA HpaKTI/I‘-IeCKI/Ie paGOTBIZ OMpeaACIICHUEC PasMEPOB Ir'COMCTPUICCKUX
(KBaﬂpaTa), 3aIIUCh pe3yibrara (1)I/Il"yp Ha rja3, ¢ IMOMOIIbKO HU3MEPHUTCIBHBIX HWHCTPYMCHTOB.
U3MEPEHUS B CAHTHMETPAX. HOCTpOeHI/Ie 1 0003HAUYECHHUE MMpAMOYTOJIbHUKA
Touka; KOHEIl OTpe3Ka, BepIIMHA 2 C 3aJaHHBIMU JUIMHAMH CTOpPOH Ha KjeTdaToil Oymare.
MHOTOyTOJbHUKA. (O003HaYeHHE TOYKH Haxoxnenne HepuMeTpa HpsAMOYT'OJIbHUKA, KBaZlpaTta,
GYKBOIT TaTHHCKOTO andaBuTa COCTaBJICHUE YHCIIOBOTO PAaBEHCTBA MPU BBIYMCIEHUU MEPUMETPA
Kontponbrass pabora 1o  pasmeny 1 HIPAMOYT'OJIbHHKA.
«IIpocTpaHCTBEHHBIE  OTHOLIEHUS U KoncTpynposaHne reoMeTpuaeckoii Gurypst u3 Oymaru
reoMeTpudeckue GUrypb» 1O 3aJlaHHOMY TMpaBWIly WIM oOpasly. TBopueckue 3agaHuA:

OpUraMH U T. II.

VY4eOHBIN Inanor: pacCTOSHUE KaK JJIMHA OTPe3Ka, HaXOKICHNUE U

NPUKHJIKA paccTostHUM. Vcronp30BaHne pa3IuyHbIX UCTOYHUKOB

UH(POPMALIUK TIPH ONPEICTICHUN Pa3MEPOB

Y TIPOTSHKEHHOCTEH

Htoro 20

Pa3nes 6. MaremaTnueckass nHpopManus
Haxoxxnenue, ¢popMynupoBaHue OIHOTO- 1 YueOHBI aUaNor: YCTaHOBJICHHUE TMOCIEAOBATEIIbBHOCTA COOBITHI DJIEKTPOHHOE
IBYX  OOmUX  TpHU3HAKOB  Habopa (meticTBuil) croxera. OmucaHue pUCYHKa (CXEMBI, MOJIENH) IO MIPUIIOKEHUE K
MaTeMaTHYeCKUX  OOBEKTOB:  YHCel, 3aJIaHHOMY WJIA CaMOCTOSITEIbHO COCTABIIEHHOMY ILIaHY. yuebHuky, POII,
BEJIMYMH, TEOMETPHUUECKUX (DUTYD. Odopmiienne  maremaTuyeckod — 3amucu.  Vcronp3oBaHHe MDOII, Vuu.py,
Knaccudukamms 00BEKTOB o 1 MaTeMaTU4ecKoll  TEepMHUHOJOTHUU Uil (popMynHpoBaHUS Nudoypox
3aJJaHHOMY NI CaMOCTOSITENIBHO BOIIPOCOB, 33JJaHUM, NIPU TOCTPOCHUH NPEIIOI0KEHUM, IPOBEPKE
YCTaHOBJIEHHOMY OCHOBAHHUIO. runore3. Pabota B mapax: cocraBieHHe YTBEp)KIIEHUS HA OCHOBE
3aKOHOMEPHOCTh 2 UH(OpMaLINK, IPEICTABICHHON B HATJITHOM BHJIE.

B PANy YHUCEN, TEOMETPHUECKUX (QHUryp,
00BEKTOB IMOBCEOHEBHON JKU3HU: €8

HaGmiofieHne 3aKOHOMEPHOCTH B COCTaBICHHM psijia  YHCel
(BeTM4MH, reOMETPUIECKUX QUryp), GopMyIHMpOBaHUE TPABUIIA.




00BsICHEHUE C HUCIIOJIb30BAHUEM
MaTeMaTHYECKON TEPMUHOJIOTHH.

Bepuble  (MCTHHHBIE) U  HEBEpHbBIC
(JIOXXHBIE) YTBEPXKICHHMsI, COJEpIKaIIne
KOJIMYECTBEHHBIC,  MPOCTPAHCTBCHHBIE
OTHOIICHHUS, 3aBHUCHUMOCTH MEXIY
qHCIIaMU/BeTMIUHAMU

KonctpyupoBanue  yTBepkIeHUN ¢
WCIIOIb30BAHUEM CIIOB «KAXKABIN», «BCE.
KonTpoabHas padora B pamkax 1A

[a—

PaGora ¢ TaOmumamu: wu3BICYCHUE U
WCIIOJIb30BaHUE I OTBETAa Ha BOIPOC
uHpOpMaIny, MPEICTABICHHOMN B
Tadume (Tabmutbl CJIOKEHMS,
YMHOXEHHUS; rpadux NEXKYpPCTB,
HaOJI0JICHUS B IPUPOJIC U TIP.); BHECCHUE
JAHHBIX B TAOJIHITY.

JlonoHeHNE MoJelen (cxem,
M300paXKEHW) TOTOBBIMHU YHCIOBBIMU
JTAHHBIMH.

HpaBI/IHO COCTAaBJICHHA psdgaa YUCCI,
BEJIMYMH, re€OMETPHYECKUX buryp
(popmynupoBaHue mpaBuiIa, MPOBEPKA
TpaBuJjIa, TOMOJHEHHE PsJIa).

Anroputmsl (IpUEMBI, TIPaBUJIa) YCTHBIX
Y NMHCHbMEHHBIX BBIYMCICHHUH, N3MEPEHUHN
Y TIOCTPOCHUS TEOMETPUUYECKUX PUTYP.

[IpaBuna paboTBl €  DIEKTPOHHBIMH
cpencTBamMu OOydeHHs

KonrponsHast pabora 1o  pasgeny
«Maremarndeckasi ”HHOPMAIHSD)

Pacnio3HaBaHHEe B OKpYyXalolleM MHpE CUTyalud, KOTOpBIE
1eaecooopasHo  chopMyIupoBaTh Ha SA3bIKE MaTEMaTHKH M
pEIIUTh MaTEMAaTUYECKUMHU CPEACTBAMH.

Pabora ¢ nabopmanueit: yTeHue TabnHIBl (pacnucanue, rpaduk
paboThl, cxeMmy), HaxoXKAeHue MH(pOpMaIUK, yJOBIETBOPSIOIIEH
3aJaHHOMY ycloBUIO 3aaauu. (CocTaBiieHHE BOIIPOCOB IIO
TaduIe.

Pabora B mapax/rpynmax. Kamenmaps. Cxembl MapHipyToB.
Pabora ¢ undpopmanueit: aHanu3 uHpOpMAIMH, MTPEICTABICHHOMN
Ha PUCYHKE U B TEKCTE 3aJJaHUA.

OO6cyxneHue mpaBuil pabOThl C BJIEKTPOHHBIMU CPEICTBAMU
oOydeHus

Hroro

15

Pezepn

OBIIEE KOJIMYECTBO YACOB

136




3 kjacc

HanmenoBanue pa3nenoB U TeM KonnuectBo Bunn! nearenbHoCTH DJIEKTPOHHBIE
IIPOrPaMMBI 4acoB (umdposrie)
oOpasoBaTenbHbIC
pecypcsl
Pa3zpen 1. Yucaa
UYucna B npeaenax 1000: yrenue, 3anucso, 2 YcTHas u nucbMeHHas paboTa ¢ YUCIaMU: COCTaBJICHUE U YTEHUE, DNEKTPOHHOE
CpaBHEHHE, TIpeJCTaBlIeHHEe B BUIE CpPaBHEHHE M YIHOPSAOYEHHE, MPEJCTaBICHUE B BUAE CYMMBbI MIPUIIOKEHUE K
CYMMBI Pa3psTHBIX CJIaracMbIX. pa3psSAHBIX CIAaraeMbIX M JIOTIOJHEHHE 10 3aJaHHOTO YHUCIA; yuebnuky, POIII,
PaBeHncTtBa M HepaBeHCTBAa: 4YTEHUE, 2 BBIOOD YMcCeN ¢ 33JaHHBIMU CBOMCTBAMU (YHCIIO €IUHUI pa3psia, MDOII, Yuu.py,
COCTaBJICHHE, YCTAHOBJICHHE UCTUHHOCTHU YETHOCTH U T. 1.). Nudoypox
(BepHOE/HEBEPHOE). [TpakTnueckast pabGoTa: pasnuyeHHe, Ha3blBaHHE U  3aIUCh
YBenuueHne/yMeHbIeHNE qucia B 2 MaTEMaTHYCCKUX TEPMHHOB, 3HAKOB; HX HCIIOJb30BAaHHC Ha
HECKOJIBKO pas. nuchbMe U B peud npu (HOpMYyJIHPOBAHUM BbIBOJA, OOBSICHEHUU
KpaTHoe CpaBHEHHE YHUCEIL. 2 OTBETAa, BEACHUH MaTeMaTHUECKHUX 3alCeH.
Pabora B mapax/rpymnmax. OOHapyXeHHE W TIpOBEpKa OOIIETO
CBoiicTBa uncen 2 CBOWCTBA TPYMIIBI YKCEN, TIOUCK YHUKAIBHBIX CBOWCTB YHCIA U3
TPYMIbI YHCET.
YrpakHEHUs: HWCMOJb30BaHWE JIATUHCKUX OYKB JJIsl 3alucu
CBOMCTB aprupMETHIECKUX JIEHCTBHH, 0003HavYeHUS
reoMeTpUIecKux (puryp.
Urpei-copeBHOBaHUS, CBA3aHHBIE C aHAJIM30M MaTeMaTUYECKOTO
TEKCTa, pacnpeaesieHueM yrcen (Ipyrux 0ObeKTOB) Ha TPYIIIHI MO
OJIHOMY-JIByM CYILIECTBEHHBIM OCHOBaHHUSM, IPEICTABICHUEM
YHclia pa3HbIMH crioco0amMu (B BHJIE TPEIMETHON MOJENN, CyMMBI
Pa3psAIHBIX ClIaraéMbIX, CJIOBECHOW WM LHU(PPOBON 3aIKCH),
UCTIONF30BAaHMEM  YHCIOBBIX  JAHHBIX  JUISI  TIOCTPOSHUS
YTBEPKACHUSI, MATEMAaTHYECKOTO0 TEKCTa C YHUCIOBBIMU JaHHBIMU
(HampumMmep, TeKCcTa OOBSICHEHHSI) U TPOBEPKU €r0 HCTHHHOCTH
Hroro 10
Pa3pen 2. Beanuunbl
Macca (eguHuIIa Maccbl — TpamMM); 1 VYueOHbI Auanor: oOCyXIeHHEe TNPAaKTUUYECKUX CHTyalui. DNEKTPOHHOE
COOTHOLIEHHE MEXAY KHUJIOTPaMMOM U Cutyauuu HEoOXOJUMOro TMmepexoja OT OJHUX  €JHUHHIL MIPUIIOKEHUE K
rpaMMOM; OTHOIIGHUE «TsDKeNee/Ierue U3MEpPEHUS] BEIWYUHBI K JPYTMM. YCTAaHOBIEHUE OTHOIICHUS yuebHuky, POII,
Ha/BY. (6ombIie, MeHbINE, PaBHO) MEXAY 3HAYCHUSMU BEIWYHHBI, MOBUI, Yuu.py,
Croumocth  (eguHHIBI —  pyOb, 1 NPEJICTAaBICHHBIMU B  pa3HbIX  enuHUNAX. lIpuMeHeHue Nudoypox




KOIEHKa); yCTaHOBJEHHWE OTHOILICHUS
«JTOPOXKE/TEICBIIC HA/BY.

COOTHOULICHUH MEXIy BEJIMYMHAMU B CUTyalUsX KYIUIU-IIPOAAXKH,
IBWKEHUs, paOoTel. [Ipukuaka 3HaueHWs] BEJIMYMHBI HA TIJIa3,

CooTHOILIEHHE  «I€HA,  KOJUYECTBO, 1 MIPOBEpPKA UBMEPEHUEM, PACUETAMH.
CTOMMOCTB) B NPAKTHYECKOMN CUTYaIUU. MopenupoBaHue: UCHOJIB30BAaHUE MPEIMETHOM MOJEIH UL
Bpemst (enuHuila BpeMEHM — CEKYHJIa); 1 WUTIOCTPAIIMA  3aBUCUMOCTH  MEXAy BenumuuHamu (Ooubiie/
YCTaHOBJIEHHE OTHOLICHHS «OBICTpee/ MEHbIIIE), X0/a BBIIIOJHEHUS apu(PMETUIECKUX EeHCTBUI
MeIEHHEE Ha/BY. C  BenMMuMHAMU  (CIOKEHWE,  BBIYUTAHHWE,  yBeIHUeHUE/
COOTHOIIIEHHE  «HA4Yano, OKOHYaHUE, 1 YMEHbILIEHUE B HECKOJIBKO pa3) B CIydasiX, CBOJUMBIX K YCTHBIM
IIPOAOJIKUTCIBHOCTh COOBITHSI» B BBIYHCJICHUAM.
NPAKTHYECKON CHTYAIIHH. KommenTtupoBanue. I[lpeacraBieHue 3Ha4YeHUS BEJIMYHUHBI B
IL]]I/IHa (eI[I/IHI/II_[a JUIMHBI — MUJUTUMETD, 1 3aJaHHBIX €AUHUIIAX, KOMMEHTHPOBAHHUE NIEPEX0a
KHJIOMETD); COOTHOIIICHHUE MEXIy OT OZIHUX €IMHHMIL K IPYTUM (OJJHOPOJIHBIM).
BEJIMYMHAMH B IPEIENax THICIUH. [IponieneBTHKA MCCIEAOBATEIBCKON paOOTHI: ONIPEAEIIATh
[Inomane (GAMHMIBI  IUIOMAMH — 2 C moMOmbl  [OU(PPOBBIX HW  AHAJIOTOBBIX  MPHOOPOB,
KBaJPATHBIH MeTp, KBaJPATHBIH WU3MEPUTENIbHBIX HHCTPYMEHTOB JJIMHY, MAcCy, BpEMsl; BBIIIOJHATH
CAHTHMETp, KBAIPATHBIH TeLUMeETD). OPUKUJIKY M OLEHKY pe3yJbTara W3MEpPEHUM; OIpeaAearh
Pacuér Bpemenu. CooTHOLIEHUE 1 POJOJIKATEIBHOCT COOBITHS
«Haya’o, OKOHYaHUE,
OPOJAOKUTEIBHOCTh COOBITHUS» B
NPaKTUYECKOW CUTYyallHH.
CooTHolieHue «0ombliie/ MeHbIIE Ha/B» B 1
CUTYAaIlMU CPAaBHEHUS IPEIMETOB
U OOBEKTOB Ha OCHOBE H3MEpeHus
BEJINYUH
Hroro 10
Pasznen 3. Apudmernueckue aeiicTBust
YcTHBIE  BBIYMCIEHHS, CBOJAUMBIE K 2 VYhpaxHeHus: YCTHbIC U MTUCbMEHHBIE TPUEMBI BEIYUCIICHUM. DJIEKTPOHHOE
neiictBusiM B mpenenax 100 (tabmuunoe YCTHOE BBIUMCIEHHE B CIlydasX, CBOAUMBIX K JEHUCTBUIM B IIPUIIOKEHUE K
W BHETAOIMYHOE YMHOXXCHHE, JIEJICHHE, npeaenax 100 (medcTBUs ¢ aecATKaAMH, COTHAMH, YMHOXXCHHE H yaeOHuky, POII,
JEUCTBUS C KPYTJIBIMU YHCIIAMH). nenenune Ha 1, 10, 100). HeiictBust ¢ uncnamu O u 1. [lpukunka MBI, Yuu.py,
[lucbMeHHOE  CIIOKEHHE,  BBIUUTAHUE 10 pe3ysabpTaTa BbIIOJHEHHUS 1EUCTBUS. Nudoypox
yucen B npeaenax 1000. KommenTupoBanue xo/a BBIUMCIEHUW C  HCIOJIb30BAHHEM
HevictBus ¢ yncnamu 0 u 1 1 MaTeMaTu4ecKord TepMuHosoruu. IIpumenenue npaBui nopsaka
B3anMOCBsI3b YMHOXCHHS U JICTICHUS 3 BBIIIOJIHEHUS JCUCTBUNM B IPEMIOKCHHOM CUTyallUM W IIPU
ITuceMennoe YMHOXXEHHUE B CTOJI6I/IK, 10 KOHCTPYHUPOBAHHE YHUCIIOBOI'0 BBIPAXKECHUSA C 3aJaHHBIM IMOPAAKOM

IMMMCBbMCHHOC NCJICHUE YT OJIKOM

BBITIOJIHEHUS JelicTBuil. CpaBHEHHE YHMCIOBBIX BBIpOKEHHH O€3




[lucbmMeHHOE YMHOXXEHUE, JeJIeHHe Ha
0JIHO3HAaYyHOE yucio B npegenax 1000

BBIYHUCIICHUN.
VhpaxHeHne Ha CaMOKOHTPOJb: OOCYXICHHE BO3MOXKHBIX

[IpoBepka  pesynbrara  BBIYHCICHUS 1 OMMOOK B BBIUUCICHUAX IO aNTOPUTMYy, MPU HAXOKICHUHU
(mpukMIKa WIM OIEHKa pe3ylbTara, 3HAYEHUs] YHUCIOBOTO BblpakeHUs. OlleHKa paloHaIbHOCTH
oOpatHOe neicTBHe, MIPUMECHECHUE BblunciaeHus. lIpoBepka Xoma W pe3ylbrara  BBITIOJHEHUS
aNropuTMa, UCIOJIb30BaHNE NeNCTBUS.
KaIIBKYJISITOPA). HuddepeHnnpoBaHHoe  3aJaHue:  MPUBEACHHE  MPUMEPOB,
[epemecTHTENBHOE, COYeTaTeNIbHOE 2 WUTIOCTPUPYIOIIMX CMBICH JEIEHUS C OCTaTKOM, HHTEPHPETAIIIO
CBOMCTBA CIIOXKEHUS, YMHOKEHUS TIPH pe3ynbTara JAeNeHUs B MPAKTUYECKON CUTYaIlHH.
BBIUHCIICHUSIX. OdopmieHre MaTeMaTHYECKOM 3aITUCH: COCTABIIEHUE U TIPOBEPKA
Haxoxxnenne HEN3BECTHOIO KOMIIOHEHTA 2 IMPaBUJIBHOCTU MAaTEMATUUYCCKHUX yTBGp)K,I[eHI/Iﬁ OTHOCHUTCJIbHO
apr(PMETHUECKOTO AEHCTBUS. Habopa MaTeMaTHYeCKHX OOBEKTOB (UHCEN, BEIMYUH, YUCIOBBIX
[lopsimox  nmelcTBUE B~ YUCIOBOM 2 BBIPKEHHU, FEOMETPUIECKUX DUTYD).
BBIPAKEHNH, 3HAUYCHHE qHCIIOBOTO HaGmonenne 3aKk0OHOMEPHOCTEH, OOIIero M pa3jiMyHOrO B XOJIe
BBIPAXKEHUS, COJEPIKAIIETO HECKOJIBKO BBITIOJITHEHHS JIEUCTBUIA OJHOU CTYNEHH (CIIOKEHUS- BHIYUTAHHMS,
nerctBuii (co ckoOkammu/ 6e3 CKOOOK), C YMHOXKEHUSA-ETIEHNS).
BBIYMCIICHUSIMU B IIPEIEIax 1000. MOI[eJ'II/IPOBaHI/Ie: MCIIOJIb30BAHUE IIPEIMETHBIX MoOJeed g
OIHOPOIHBIEC BEIHYHHBI: CIOKCHHE H 2 o0BsicHeHUs1 cmocoba (mpuéma) HAXOXKACHHUS HEU3BECTHOTO
BBIYHUTAHUE. KOMIIOHEHTa apu(PMETUYECKOTO JIeHCTBUS.
PaBEHCTBO C HEM3BECTHBIM  YHCIIOM, P YrpakHEHUs: alrOPUTMBI CIOXKEHHS M BBIYUTAHUS TPEX3HAUHBIX
3aIMCAHHBIM OYKBOIA. YHcell, JIEJIEHNs C OCTaTKOM, YCTaHOBJICHHS MOpAIKa AeWCTBUN
VMHOKEHHE U J€JICHIE KPYIJIOro 4ucia 1 P HAXOXKICHUH 3HAUCHUS YHCIIOBOTO BEIPAKECHHUS.
HA OJJHO3HAYHOE YHCIIO. Pabora B  mapax/rpynmax.  CocTaBieHHE  WHCTPYKIIUH
VMHOKEHNE CyMMbI Ha 9HCIIO. 5 YMHOXCHUS/ICNEHUsT Ha KPYTJIO€ YHUCIO, [EJNCHUS YHUCell
JleneHne  TPEX3HAUHOTO 4YWCNA  HA 4 moxbopom
OJTHO3HAYHOE YTOJIKOM.
Jlenenve cyMMbl Ha YHCIIO 2
Htoro 48
Pa3nen 4. TekcroBlIe 3aga4n
Pabota ¢ TekcToBOW 3ajaueil: aHanu3 7 MopenupoBaHue: COCTaBICHUE M WCIOJIb30BAHUE  MOJEIHU DNEeKTPOHHOE
JAHHBIX W OTHOIICHUH, TNpeACTaBICHUE (pucyHok, cxema, TalOnuia, quarpamma, KpaTkas 3amuchb) Ha MPUIIOKEHUE K
HA  MOJeNH, IUTAHHPOBAaHHE  XOJa Pa3HBIX dTamax pemeHus 3a1a4u. yuebHuky, POII,
peleHus 3ajad, pelieHne YueOHBIM AUANIOT: HAXOXKICHUE OJHOU M3 TPEX B3aMMOCBSI3aHHBIX MDOII, Yuu.py,
apu(pMeTHIECKUM CIOCOOOM BEJIMYMH TIPU PEIICHUU 3a7ad («Ha ABIKCHUE», «HA paboTy» U Nudoypox
3agaud  HA ~ TOHMMaHUE  CMBbICIA 8 np.).

apudMeTHYECKUX JeHCTBUA (B TOM

Pabora B mapax/rpynmax. Pemenwe 3amad ¢ KOCBEHHOU




qucie AeJCHUs C OCTaTKOM), OTHOILICHHMA
(6onbiie/MeHbINIe Ha/B), 3aBUCHMOCTEH
(kymns-npopakka,  pacd€éT  BpEMEHH,
KOJIMYECTBA), Ha CpaBHEHUE (Pa3HOCTHOE,
KpaTHOE).

(GopMyIHpOBKOH YCIIOBUS, 3a/1a4 Ha JIEJICHWE C OCTATKOM, 3a/ady,
WUIIOCTPUPYIOIIUX CMBIC YMHOXKEHHUS CYMMBI Ha 4YHCIIO;
oopmieHre pa3HBIX CIIOCOOOB pelleHus 3afaud (Harmpumep,
NPUBEJCHUE K €IMHUIe, KPaTHOE CpPAaBHEHHUE); IOUCK BCeEX
peLeHui.

3anuch pelieHus 3a1a4u Mo IeUCTBUIM U 4 KoMmmMmenTrpoBanne. Onucanue xoaa pacCyXACHUs sl PELICHUS
C IOMOIIBIO YHCIIOBOTO BBIPAYKEHUS. 3a/1aud: IO BOIMPOCAM, C KOMMEHTHUPOBAHHEM, COCTaBICHHEM
[IpoBepxka penieHus u OLICHKA 3 BBIPAKEHHUS.
MOJIYYEHHOT'O pe3yJibTara VYrpaxHeHuss Ha KOHTPOJIb U1 CAMOKOHTPOJIb IIPU PEILICHUH 3a]1ay.
ﬂon;[ BCJIMYMHBI: IMMOJIOBUHA, YCTBECPTh B 4 Ananus 06pa3u013 3alMucCu pCHICHUA 3aJaduu I10 JICUCTBUSIM U C
MPAKTUYECKOW  CHUTYyallMW; CpaBHEHHUE MOMOIIbBIO0 YMCIOBOI'O BBIPAKCHMS.
JIOJIEH OJHOW BEJIMUMHBI MopenupoBaHue: BOCCTAHOBJIEHHWE XOJla PEIICHUs 3a7aud [0
YUCJIOBOMY BBIPDQKEHUIO WJIH JPYyroll 3amucu €€ pelIeHHUs.
CpaBnenue 3a1ay. PopMyIHpPOBAHKUE TTOJHOTO U KPATKOT'O OTBETA
K 3aJade, aHaJW3 BO3MOYKHOCTH APYroro OTBETa WJIM APYTrOro
crioco0a ero MoJy4eHus.
[TpakTrueckast paboTa: HaXoXk/IeHUE 107U BelnyrHbl. CpaBHEHHE
JIOJIEN OJTHOM BEJIMYUHBI
Uroro 26

Pasznea S. IlpocTpancTBeHHbIE OTHOLIEHHUS U reoMeTpuYeckue Gurypsbl

Koncrpymnposanue TE€OMETPUUYECKUX
¢uryp (pazbuenue Qurypsl Ha YaCTH,
cocTaBlieHHe (PUTYpPBI

W3 YacTei).

4

IlepuMeTp MHOTOYTOJIBHMKA: U3MEPEHHUE,
BBIUUCIICHHE, 3aIIUCh PABEHCTBA.

N3mepenue muiomaam, 3aruch pe3yibTaTa
W3MEPEHUs] B KBAJIPATHBIX CaHTHMETpPAX.
Brruncnenue miomaan npsAMOyroJibHUKa
(kBazmpaTa) C 3aJaHHBIMH CTOPOHAMH,
3aIMCh PaBEHCTBA.

N3o0paxkenne Ha KieTtdaTo Oymare

MPSIMOYTOJIbHHAKA c 3a/laHHBIM
3HaYCHUEM TUTOTIIAIH. CpaBHeHue
rIomaaen buryp c MOMOILIbIO
HAJIOXKEHUS

HccnenoBanne 0OBEKTOB OKPYKAIOIIETO MHpPA: CONOCTaBIICHHUE
UX C U3YYEHHBIMH '€OMETPUUYECKUMHU (popMaMHu.
KommeHTHpOBaHMe XO#a M pe3ynbTaTa MOUCKAa HH(YOPMALUHU O
wionaad M cnocobax e€ HaxoxkaeHus. DopMmyIMpoBaHUE U
IIPOBEpKa VUCTUHHOCTHU YTBEPKACHUN 0 3HAUEHUSX
F€OMETPUYECKHUX BEJINYHUH.

VYnpaxHeHnue: rpapuuecKue W HM3MEPHUTEIbHBIC JEHCTBHSA IPH
IOCTPOEHUH MPSAMOYTOJIBHUKOB, KBAJpAaTOB C  3aJaHHBIMU
CBOWCTBaMH (JJIMHA CTOPOHBI, 3HAUYEHHE MEPUMETPA, IUIOIIAN);
ONpeJleJIEHuE pa3MepoB MPEIMETOB Ha IJIa3 € MOCIEAYOLIEH
poBepKo — u3MepeHueM. [IporeneBTuka mccaea0BaTelbCKON
paboTHI: cpaBHEHHE (UTYpP IO IUIONIA/IN, IEPUMETPY, CPAaBHECHUE
OJTHOPOJHBIX BEJTUYHH.

HaxoxeHne mioniaay npsiMoOyrojibHUKa, KBaJapara, COCTABICHHE
YHCIIOBOTO paBeHCTBa pu BBIUNCIICHUN IUIOLIAIN
MPSIMOYTOJIbHUKA (KBaApaTa).

KoHncTtpynpoBanne u3 Oymarn TreoMeTpU4ecKoil (Gurypel c

DNEeKTPOHHOE
MPUIIOKEHUE K
yuebnuky, POIII,
MDOII, Yuu.py,
Nudoypox




3alaHHOM JUIMHOM CTOPOHBI (3HAYEHHWEM NEPUMETpa, IJIOLIALIN).
MpeicieHHOE TPENCTaBICHUE M OJKCIIEpUMEHTANbHAs ITPOBEPKa
BO3MOYKHOCTH KOHCTPYMPOBAaHMS 3aJaHHOM TI'€OMETPUYECKOU
burypsl.

Y4eOHBIN qUanor: COOTHOIICHHWE MEX]Iy eIWHUIAMH IUIOLIA/H,
MOCJIEA0BATEIbHOCTD ICHUCTBUI TPU NEPEXO0I€ OT OJHOMN €IUHHUILIBI
IJIOLIAU K JPYTOU

Hroro 20
Pa3nes 6. MaremaTnueckass nHpopManus
Knaccudukammsi 0O0BEKTOB TIO JIBYM 2 PaGora B rpynmax: MOATOTOBKA CYXKIEHHUS O B3aUMOCBS3H DJIEKTPOHHOE
MIPU3HAKAM. U3y49aeMbIX MATEeMATHUYECKUX TMOHSATUH U (AKTOB OKpYKaIoUIeH MIPUIIOKEHUE K
Bepuble  (WCTHHHBIE) W HEBEpHBIC 2 JIEHCTBUTEIIBHOCTH. [Tpumepsl CUTYalHii, KOTOpBIC yaeOHuky, POII,
(J1oXKHBIC) YTBEPKICHHUS: 1enecooopasHo  GopMyaMpoBaTh Ha  SI3BIKE  MAaTEMATHKH, MBI, Yuu.py,
KOHCTPYMPOBAHHUE, TPOBEPKA. OOBSCHATP W JOKa3blBaTh MAaTeMAaTUYECKUMHU CPEICTBAMHU. Nudoypox
Jlornueckue paccyXIeHHs CO CBSI3KaMHu 2 Odopmnenne Marematuueckoi 3amucu. luddepeHnupoBaHHOe
«ECIH ..., TO ...», KIOITOMY», «3HAUUT. 3aJJaHUe: COCTaBJIEHUE YTBEP)KICHHUS Ha OCHOBE HWH(pOpMaluH,
PaGorta ¢ uH(popMalueii: U3BICUCHUE U 2 NPECTAaBICHHON B TEKCTOBOW (pOopMe, HCIOIb30BaHUE CBSI30K «
HUCIIOJIB30BaHUE I BBITIOJTHEHU S €CJIH ..., TO ...», KIIOOTOMY», KBHAUUT).
3aaHuil WH(GOPMALIUU, TPEICTABICHHON Odopmnenne  pe3yiabTaTa  BBIUMCICHHS TI0  QlTOPUTMY.
B Ta0IMI@Xx C JaHHBIMH O pealbHBIX Hcnonb3oBaHne MaTEMaTUYECKONM TEPMUHOJIOTHM JJI ONHCAHUS
IpoIeccax W SBJICHHUSX OKPYKAroIIEro CIO’)KETHOM CUTYallMH, OTHOIIEHUIN 1 3aBUCUMOCTEH.
Mupa (HampuMep, paclHCaHHE YPOKOB, [TpakTiyeckue pabOTHI MO YCTAHOBJICHUIO MOCIEAOBATEIHLHOCTH
JBUYKEHHSI aBTOOYCOB, I0€3/10B); COOBITHH, HEWCTBUI, ClOXKeTa, BHIOOpDY M  TPOBEPKE criocobda
BHECEHHUE JTAHHBIX B TaOJIHILY; JNEUCTBUA B MPEIJIOKEHHOW CUTyallud JUId  pa3pelieHust
JIOTIOJTHEHHE YEPTEKA TaHHBIMU. npo0JeMbl (MM OTBETA HA BOTIPOC).
TaOauipl  CIOKEHUS W YMHOKEHUS: 2 MoaenupoBaHie MPENJIOKEHHOW CUTyallud, HaxO0XIACHUE W
3aII0JHEHHE HA OCHOBE PE3YyJbTATOB NPE/CTaBICHUEe B TEKCTe WIM Tpauuecku BceX HaWIEHHBIX
cuéra. pELICHUN.
dopMann30BaHHOE OMMCAHUE 2 PaGora c anropurMaMu: BOCIPOH3BEICHHE, BOCCTAHOBIICHHUE,
MOCJIE0BATEBHOCTH JeiCcTBUi UCIIONIb30BaHWE B OOLIMX W YaCTHBIX CIIy4asX ajIrOpUTMOB
(HHCprKHHH, IJIaH, CXEMA, aJIFOpI/ITM). YCTHBIX W THUCbMCHHBIX BBIUHCIICHUH (CJ'IO)KGHI/IG, BBIYMTAHHUC,
Anroputmsl  (TIpaBWIa)  YCTHBIX M 2 YMHOXXECHHE, JIeJIeHHue), TopsaKa JACHCTBUHA B  YHUCIOBOM
MMACHbMEHHBIX BBIUUCIECHUN (CIIOKECHHE, BBIPXKCHHH, HaxXOXACHUA [IepuMeTpa u rjomann
BBIYMUTAHUE, YMHOXEHHUE, JIeJICHUE), HIPAMOYTOJIbHUKA.
MOpsiAKa  OEHCTBMH B YHCIOBOM Pabora ¢ wH(popmanuel: dreHue, CpaBHEHHE, WHTEPIIPETALUS,

BBIDQKCHUM, HAXOXKACHUS IEPUMETPA U
IJIOIIAAM, MOCTPOEHUs IeOMETPUUECKHUX

UCTIONIb30BaHNE B PEUICHWH JaHHBIX, MPEACTaBICHHBIX B
TabaruHOM (hopMme (Ha Tuarpamme).




buryp.

Pabora B mapax/rpynmax. PaGora mo 3amaHHOMY airopuTMY.

Cronbuyaras JuarpaMmma: YTEHHUE, 2 VYcTaHOBIIEHHE COOTBETCTBUS MEXIY pPa3HbIMU crocobaMu
WCIIOIb30BaHUE JAHHBIX JISl PEIICHUS npencTaBieHuss WHGopManuu (WUTFOCTpAIUs, TEKCT, TaOuIa).
y4eOHBIX U MPAKTUYECKUX 3a/1a4. JlononHenne  TabmuIl  CIOXKEHHs, YMHOXeHus. Perienue
ANTOPUTMBI ~ W3y4YeHHUS  MaTepuaia, 2 NPOCTEHIINX KOMOWHATOPHBIX M JIOTMYECKUX 3a7ad. YueOHbIH
BBIIIOJIHEHUS 3aJaHUi Ha JOCTYIHBIX JMAJIor: CHUMBOJIBI, 3HAKM, NMUKTOIPAMMBbI; UX HCIOJIb30BAHUE B
ANEKTPOHHBIX CPEACTBAX O0yUEHUS MOBCEHEBHOM KU3HU U B MAaTEMATHKE.
CocraBnenue mnpaBusl pabOThl C M3BECTHBIMU AJIEKTPOHHBIMHU
cpeactBamu o0yuenus (DY, tpeHaxEpsl u 11p.)
Hroro 18
Peseps 4
OBIIEE KOJIMYECTBO YACOB 136
4 xnacc
HanmenoBanue pa3nenoB U TeM KomnuectBo Bunrn! nesarenbHoCTH DJIEKTPOHHBIE
IIPOrPaMMBI 4acoB (umdposrie)
oOpasoBaTtenbHbIC
pecypcsl
Pazpnen 1. Yucaa
Uucna B mpenenax MUJUITMOHA: YTEHHE, 3 YrpakHeHUs: YCTHas W MHUCbMEHHAs pa0oTa ¢ YHCIaMH: 3alHCh DNEeKTPOHHOE
3aMuCh, MOPA3PSAAHOE CpaBHEHUE, MHOTO3Ha4HOI'O0 YHCJIA, €ro IMpPEACTABICHHE B BUIE CYMMBI MIPUIIOKEHUE K
YHOPSIIOYCHHE. pa3psSAHBIX CHAaraeéMbIX; KIIACCHI M Pa3psiibl; BBIOOP dYHCEN C yuebHuky, POIII,
Uwucno, Oonpliiee WM MEHbIIEE JAHHOTO 3 3aJJaHHBIMU CBOMCTBaMU (YMCIIO Pa3psAHBIX €IUHUI], YETHOCTh U MDOII, Yuu.py,
qyclla Ha 3aJaHHOE YMCIO Pa3psIHBIX T. 11.). HNudoypox
€MHUL, B 33JTaHHOE YHCIIO pa3. MopenupoBaHre MHOTO3HAYHBIX YHCEII, XapaKTEPUCTUKA KIACCOB
CaolicTBa MHOTO3HAYHOT'O YHCIIA 3 1 pa3psAa0B MHOT'O3HAYHOT'O YMCJIa.
JlonojaHeHWe YKWcaa 0 3aJaHHOIO 2 VYueOHbIid nuanor: (GopmMyIupoBaHHWE W TPOBEPKA HCTUHHOCTH

KpYTJ0ro yucia

YTBEPXKICHHUST O YMCIIe. 3amich 4YHCia, 00JIQAAIoMEro 3aJaHHbIM
cBoiicTBOM. HaspiBaHue U  OOBACHEHHE CBOMCTB  4YMCIA:
4ETHOE/HEUETHOE, KpYyrioe, TpEX- (YeThIpEX-, MATH-, ILIECTH-)
3HA4YHOE; BEJICHNE MaTEMaTHUECKUX 3aIUCEH.

Pabora B mapax/rpynmnax. YHopsao4eHHe MHOTO3HAYHBIX YHUCEI.
Knaccugukanus ducen 1mo ogHOMY-IBYM OCHOBAHMSAM. 3aIlUCh
00I11er0 CBOMCTBA IPYIIIBI YUCET.




[IpakTuyeckre pabOTHI: YCTAHOBIEHHE IMpaBWJa, MO KOTOPOMY
COCTaBJIEH PpsJ 4uCel, MPOAOIKEHHE psla, 3aloJHEHUe
IPONYCKOB B PAJly UUCEN; ONUCAHUE IOJOKEHUS YHcia B PLy
qucen

Hroro 11

Pa3pea 2. Beanuunbl
BenuuuHbl: cpaBHeHHE OOBEKTOB TIO 2 OO0cyxneHrne MpakKTHYECKUX CUTyaluid. PacriosHaBaHue BEIHYMH, DNEeKTPOHHOE
macce, JJIUHE, IJI0MaIH, BMECTHMOCTH. XapaKTEepPU3YIOUIUX TMPOIEeCcC JBIXKEHHS (CKOPOCTh, BpeMms, MPUITOKEHUE K
EJMHMIBI MacChl — IIEHTHEP, TOHHA, 4 paccrosiHue), paboThl  (MIPOM3BOAUTEIBLHOCT TPYAd, BpeMs yuebnuky, POIII,
COOTHONICHUS  MEXIy  eAUHUIAMU N o
MACCHL. pabotel, 00bEM paboT). YCTaHOBIEHWE 3aBUCHUMOCTEH MEXIY MOBUI, Yuu.py,

BEJTMYMHAMU. Y TIOPSI0YEHHUE IO CKOPOCTH, BPEMEHH, Macce. Nudoypox
Enuauner  Bpemenu  (CyTKW, HeJens, 1 MogenupoBaHue: COCTABIECHNUE CXEMBI IBI)KECHUSI, paOOTHI.
MECHII, TOon, BGK), COOTHOLICHUE MEXIY KOMMCHTPIpOBaHI/Ie. HpeI[CTaBJIeHI/Ie 3HAYCHUA BCIINYNHBI
aumu. Kanengaps. B Pa3HBIX €IMHMIIAX, TOIIATOBBIA IMepexoa OT Oosee KPYIHBIX
Equnawniien JUIMHBI (MuILTUMETD, 5 €IMHUIL K 00JIEe MEIKUM.
CAaHTUMETD, ACLUMETP, METP, KI/IJ'IOMCTp), HpaKTI/I‘IeCKI/Ie pa6OTI)IZ CpaBHCHHE BCJIWYHMH W BBIIIOJHCHHC
ILUIOIIA U (KBaI[paTHBIﬁ METP, ﬂeﬁCTBHﬁ (yBeHI/I‘-IeHI/Ie/yMeHBH_IeHI/Ie Ha/B) C BCIIMYMHaMU.
KBaHpaTHBIﬁ JELUMETD, KBaHpaTHBIﬁ BBI60p 1 HCIIOJIb30BAaHUC COOTBGTCTBYIOH_IGI;'I CUTyalluu €AVHHUIIBbL
CaHTI/IMeTp), BMECTUMOCTHU (HI/ITp), HU3MCPCHUA. HaXO)KZ[eHI/Ie J0JIH BCIIMYHHBI Ha OCHOBC
CKOpoCcTH (KHJIOMETPHI B 4Yac, METPHI B COZICPAKATEIIPHOI'O CMBICJIA.
MHHYTY, MeTpbI B CeKyHIY); HuddepenunpoBanHoe 3agaHue: ohopMIeHHE MaTeMaTHYeCKON
COOTHONIGHWE MEXIy CIMHWIAMH B 3alMCH: 3aliCh B BHJIE PAaBEHCTBA (HEPaBEHCTBA) pe3yJibTaTa
npenenax 100 000. Pa3HOCTHOTO, KpaTHOTO CpaBHEHUS BEJINYMH,
JI0J151 BEJIMYHMHBI BPEMEHH, MAcChl, JUTMHBI 4 YBEJTUYCHUS/YMEHBIIIEHUS 3HAYCHHS BEJTMYMHBI B HECKOJIBKO Pas3.

[IponeneBTHKa ucCCIenOBaTEIbCKOW pabOTHI: ONpPENENsATh C

MOMOIIBIO ITU(GPOBBIX U aHATOTOBBIX TPHUOOPOB MacCy MpeaMeTa,

TeMIeparypy (Hampumep, BOAbI, BO3AyXa B IIOMELICHHUH),

CKOpPOCTb JBHM)KEHUS TPAHCIIOPTHOTO CPEACTBA; OMPENEATh C

MOMOIIbI0 M3MEPUTEIBHBIX COCYIOB BMECTUMOCTH; BBINIOJIHSTD

MIPUKUIKY U OLCHKY pe3yJibTaTa U3MEPECHUIT

Hroro 16

Pa3znen 3. ApudbMernueckue neiicTBus
I[IucemMeHHOE  CIOKEHHE, BBIYMTAHHUE 8 VYhpaxHeHus: yCTHbIE BBIYMCIIEHUS B Mpelesiax CcTa M Ciaydasx, DJIEKTPOHHOE
MHOTO3Ha4YHBIX YHCEN B  Mpeaenax CBOJMMBIX K BBIUMCIICHUSIM B MPEENIax CTa. MIPUIIOKEHUE K
MMJUTMOHA. AJITOPUTMBI TUCbMEHHBIX BBIYUCIICHUMN. yaeOHuky, POII,
IIncbMEHHOE ~ YMHOMKEHME,  JCIICHHE 16 KommeHTHpoBaHHEe  XOAa  BBINOJHEHHS  apuU(METHUECKOro MDOII, Yuu.py,




MHOTO3HAYHBIX YHCENl HA OJTHO3HAYHOE/
IBY3HAYHOE YMCIIO; JEJICHHE C OCTATKOM
(3anuch yroiakom) B peaenax 100 000.

Vmuoxkenue/nenenne Ha 10, 100, 1000.

[\

CaoiicTBa apu(hMETUUECKUX IEUCTBUN U
HX IIPUMEHEHUE 1S BbluncaeHuil. [louck
3HAQYEHMS YUCIIOBOTO BBIPAKEHUS,
COZEPIKAIIETO HECKOJIBKO IEUCTBUN B
npenenax 100000.

ITposepka .

pe3yJjibTaTa BEIYHUCIICHU,
B TOM YHCJIE€ C IIOMOUIBIO

KaJIbKYyJIsITOpA.

PaBeHncTBO, copepikaiiee HEU3BECTHBIN

KOMITOHEHT apu(METHUECKOTO JACUCTBUSA:
3aMuch, HaX0XK/IEHUE HEU3BECTHOTO
KOMITIOHEHTA.

VMHOXEHUE U JCJIICHUE BCJIMYMHBI Ha
OJHO3HA4YHOC 4YHUCJIO

NENCTBUS 0 aJITOPUTMY, HaXOKIEHHSI HEU3BECTHOIO KOMIIOHEHTA
apuMeTUIECKOTO JeHCTBHS.

VYueOHbI auanor: oOCyXJIEHHE JONYCTUMOIO pe3yibTara
BBIIIOJIHEHHSI JIEUCTBUSI HA OCHOBE 3aBUCHMOCTH  MEXAY
KOMITOHEHTaMH M Pe3yJIbTaToOM JEHCTBHS (CI0KEHUS, BBIYUTAHUS,
YMHOXEHHS,  JAeNieHus).  YNpaXHEHHUs:  MPOTHO3UPOBAHUE
BO3MOXHBIX OHIMOOK B BBIYMCICHUAX MO0 aITOPUTMY, IIpH
HaXOXJEHWU HEU3BECTHOTO KOMIIOHEHTa apu(MeTHYecKoro
JEUCTBUA.

3aaHus Ha IPOBEIECHNE KOHTPOJISI U CAMOKOHTPOJIS.

[TpoBepka xona (COOTBETCTBHE aIrOPUTMY, YacTHBIE CIy4yau
BBITNIOJIHEHUST ACUCTBMI) M pe3ynbrara aeiictBus. lIpuMeHeHue
NPUEMOB YCTHBIX BBIYMCIIEHHI, OCHOBAHHBIX HA 3HAHUU CBONCTB
apuMeTHUECKUX JICUCTBUN U COCTaBa YUCIA.

[IpoBepka mNpPaBWIBHOCTH HAXOXKJEHUS 3HAYEHUS YHUCIOBOTO
BhIp@KEHHUS (C OMOpod Ha MpaBWUja YCTAHOBJICHUS MOpsAKa
JEHCTBUM, aJITOPUTMBI BBITTOTHEHUSI apu(PMETHUESCKUX JTCHCTBUH,
IPUKUAKY PE3YIbTaTa).

PaGora B rpymnmax: mpuBeneHHUE HPUMEPOB, WILIIOCTPUPYIOIINX
CMBICJI U XOJ1 BBITIOJTHEHUS apu(PMETHUECKUX JACUCTBHI, CBOMCTBA
JIEUCTBUIA.

[IpakTuyeckre pabOTHI: BHIMOJHEHHE CIOKEHHUS U BBIYMTAHUS I10
anroput™my B mnpenenax 100 000; BbIMOJHEHHME YMHOXEHUSA U
JieneHus. Y MHOXKEHHE U JIeNIeHUE KPYTJIbIX Yncel (B TOM Yuciie Ha
10, 100, 1000). Hcnomnp3oBanue OYKB ajisi 0003HAUYCHUSI YUCE,
HEU3BECTHOTO  KOMIOHEeHTa  jaeictBus. Ilowck  3HaueHus
YUCJIOBOTO BBIpOKEHHs, cojaepxamiero 3—4 npeilctBus (co
CKOOKamH, 0e3 CKOOOK).

Habmonenue: IPUMEPBI palroOHAIBHBIX BBIYMCIICHUM.
Hcnonp3oBaHne CBOMCTB  apu(MeTHUECKUX JCHCTBUM 7S
y100CTBa BHIYUCIICHUH.

PabGora B mapax/rpynnax. [IpuMeHeHue pasHBIX CcHOCOOOB
NPOBEPKM  NPABWIBHOCTH  BblUMCIeHM.  Mcmonbp3oBaHue
KAJIBKYJIATOPA U1 IIPAKTUYECKUX pacué€roB. lIpukuaka u oneHka
pe3yNbTaTOB  BBIYUCIECHUS (peaJbHOCTh OTBETa, NPUKHJKA,
nocienHsass — mudpa  pesynprara, — oOpaTHoe  JEWCTBUE,
HCIOJIb30BaHUE KaJbKYJIATOpa)

Nudoypox




Hroro |
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Pa3pnen 4. TekcroBlIe 3a1a4n

PaGora c TekcTtoBoil 3amaueii, pemieHue 5 MonaenupoBanne TEKCTa 3a7a4H. Hcnonb3oBanue DNEeKTPOHHOE
KOTOPOH  COIEPKUT 2—3  NEUCTBHUS: reOMETPUUYECKHX, TpauuecKux 00pa3oB B X0/I€ PEIICHUS 3aa4H. MPUITOKEHUE K
aHalIM3, TPEICTAaBICHUE Ha MOJEIH; OOcyxnenue crmocoba pemeHus 3amadd, (OPMBI  3alUCH yuebHuky, POII,
IJIAaHUPOBAaHUE W 3aIlHCh  PEIICHMUS; pelieHus, peaJTbHOCTH W JIOTUYHOCTH OTBETa Ha Bompoc. Beibop MDOII, Yuu.py,
MIPOBEPKA PEIICHUS U OTBETA. OCHOBaHUS U CpaBHEHUE 3a]1ay. Nudoypox
AHanu3 3aBUCHUMOCTEH, 6 PaGora B mapax/rpynnax. Pemenue apupmernueckum crnocodoom
XapaKTEePU3YIOIIUX POLECChI: JBUKEHUS 3ajgau B 2—3 pedictBus. KoMMeHTHUpOBaHHME 3TaroB pPEIICHUS
(cKOpoCTh, BpeMs, MPONACHHBIA MYTh), 3a/1a4n.
paboTel  (TPOM3BOAMTENHHOCTD, BPEMSI, [MpakTudeckas paboTa: HAXOXKIEHUE OJTU BETHYUHBI, BETUIHMHBI
00BEM pabOThI), KYIUTH-TIPOaXKHU (IICHA, no e& none. OdopmieHre MaTeMaTHUYECKON 3aluCH: MOJHAs
KOJIMYECTBO, CTOMMOCTb) W pEIICHUE 3aMiCh PENICHUsS TEKCTOBOW 3amadyd (MOJENb; pElIeHUe IO
COOTBETCTBYIOIUX 3a/1a4. NEUCTBUSIM, 1O BONpOCaM MM C TIOMOINBIO  YHCIOBOIO
3ajaud Ha  YCTAHOBJIEHHE BpPEMEHHU 6 BBIpa)KEHUS; (OPMYIMPOBKA OTBETA).
(Hauaro, MIPOJIOJDKUTEIIBHOCTD u Pa3Hble 3anucu pelieHns: OTHOW U TOM K€ 3a7auu
OKOHYaHUE COOBITHS), pacuéra
KOJIMYECTBA, pacxojia, U3MEHEHHUS.
3ajaun HA HaXOXEHUE JI0JIM BEJIMYMHBI, 5
BEJIMYMHBI 110 €€ JI0JIE.
Pa3Hbie crocoObl pemeHus HEKOTOPBIX 3
BUJIOB M3yYEHHBIX 3aJ[au.
Odopmiierne pemnieHus Mo ACHCTBUAM C 3
MOSICHEHUEM, TIO BOIIPOCAM, C MOMOIIBIO
YHCIIOBOTO BBIPAYKEHUS

Uroro 28
Pasznea S. IlpocTpancTBeHHbIE OTHOIIEHHUS U reoMeTpruYeckue Gurypbl
Harnsoasie MpEICTABICHUS 0 2 HccnenoBanne 0OBEKTOB OKPYXKAIOIIETO MHUpPA: COMOCTABJICHUE DNEKTPOHHOE
cummeTrpuu. Ocb CUMMETpUU (GUTYPBHIL. UX C U3YYEHHBIMH '€OMETPUUYECKUMHU (popMaMHu. MIPUIIOKEHUE K
Durypsl, UMEIOIINE OCb CHMMETPHUH. KoMMenTupoBanue xoma W pesynbrara moucka WHGOpManuud o yuebHuky, POII,
OKpYy>XKHOCTb, KpyI: pacrno3HaBaHHE U 3 wionaad M crnocobax e€ HaxoxkaeHus. DopmMyIMpoBaHUE U MDOII, Yuu.py,
M300paXkeHNe; TOCTPOCHUE OKPYKHOCTH MpoBEpKa HMCTUHHOCTHU YTBEPKICHUN 0 3HAYEHUSX Nudoypox
3aJIaHHOTO paJunyca FeOMETPUUYECKUX BEIUYHUH.
ITocTpoenue M3y4YEHHBIX 2 YropaxkHeHusi: rpaguueckue U HU3MEpPUTENbHBIE ACUCTBHUS TIPU

reOMEeTPUYECKUX (Uryp ¢ TOMOIIbIO
JMHENKHU, YTOJIbHUKA, IIUPKYIISL.

BEIYHCIICHUN
MPSIMOYTOJIbHUKA,

BBITIOJTHCHHUH HU3MEDP SHUH u
MHOI'0yroJIbHHuKa, Iiomaau

nepuMeTpa
KBajpara,




[TpocTpaHcTBEHHBIE reoMeTpHYecKue 3 (GUrypsl, COCTaBIEHHON U3 MPSMOYTOJIBLHUKOB.
¢durypel (tema): map, KyO, IHIUHID, [IpakTuueckre pabOTBI: HAXOXACHHE IUIOMAAN  (UTYPHI,
KOHyC, TMHpaMUAa; UX pazIUdeHue, COCTaBJIGHHOW W3 TPSIMOYTOJbHUKOB (KBaJIpaToB), CpaBHEHHE
Ha3bIBaHUE. OJIHOPOJHBIX BEJIMYMH, UCIIOJIb30BAHUE CBOMCTB MPSIMOYTOJIbHUKA
KoncrpynpoBanue: pazbuenue ¢Gurypbl 10 W KBaJipata Uil perieHus 3aiay.
Ha MIPSIMOYTOJIBHUKH (kBazmpaTsl), KonctpyupoBanue, wuszoOpakeHue ¢Guryp, HMEIOIUX OCh
COCTaBJICHHE ¢buryp u3 CUMMETpUH; TOCTPOEHUE OKPYKHOCTH 33JaHHOIO paauyca ¢
MPSIMOYTOJIbHUKOB/KBaIpaToB. noMouiblo HUpKyas. M3o0pakeHue reomeTpuyeckux Guryp c
ITepumerp, IIomansb burypsi, 3aIaHHBIMU CBOWCTBAMM.
COCTaBJICHHOU u3 NBYX-TPEX Y4eOHBIN nuanor: pasnuueHue, HasbiBaHue @uryp (mpsaMoit
MPSIMOYTOJIbHUKOB (KBaJApaToOB) yroJ1); TEOMETPUUYECKUX BEIMYUH (IEPUMETP, IIOMIAIb).

KommeHTHpOBaHHe X0#a M pe3ynbTaTa MOUCKAa HH(POPMALUHU O

reOMEeTPUUECKUX GUTYPAX U UX MOJEISIX B OKPYKAIOIIEM.

VYnpaxHeHuss Ha KiIacCU(PHUKALMIO TeOMEeTpHYecKuX (uryp mo

OJIHOMY-ZIByM OCHOBAHHUSIM.

YrpaxkHeHus: Ha KOHTPOJb M CAMOKOHTPOJIb JESTEIIbHOCTH.

Omnpenenenue pa3MepoB B OKPYXKAIOIIEM U Ha YepTexe Ha IJa3 U

C TIOMONIBIO U3MEPHUTEIBHBIX TPUOOPOB

Uroro 20

Paznen 6. Matemarnueckasi uHpopmanus
PaGora c YTBEPKICHUSIMU: 3 HuddeperurpoBanHoe 3a/1aHKe: KOMMEHTUPOBAaHUE C DNEeKTPOHHOE
KOHCTPYUpPOBaHHUE, MpoOBEpKa UCIIOJIb30BaHNEM MaTeMaTUYECKO TEPMUHOIOTHH. MIPUIIOKEHUE K
HUCTUHHOCTHU; COCTaBJICHME W IIPOBEPKa Maremarnueckass XapakKTepUCTHUKA IIPEUIaraéMof KUTEUCKOMN yuebnuky, POIII,
JIOTUYECKUX PACCYXKICHHUI TIPU PEUICHUU curyauur. PopMyIMpOBaHUE BOMPOCOB MJII MOMCKA YHMCIOBBIX MDOII, Yuu.py,
3anad. IIpumepsl 1 KOHTPIPUMEDHI. XapaKTEepUCTUK, MAaTEMaTUYECKUX OTHOLICHUM U 3aBUCUMOCTEHN HNudoypox
JlanHble O pealbHBIX Mpoleccax U 3 (mocnenoBaTeNbHOCTh W MPOJOJDKUTENBHOCTh  COOBITHH,
SIBIICHUSX OKPYKAIOIIETO MUpa, MOJIOKEHHE B TIPOCTPAHCTBE, (POPMBI
MpeACTaB- JIGHHBIE Ha  CTOJOYATHIX U pa3Mephl).
auarpaMmax, cxeMax, B TabmuImax, PabGora B rpynmax: oOCyXAE€HHE CHUTYallMil MCIIOIb30BaHUS
tekcTtax. COOp MaTeMaTH4YeCKHUX JaHHBIX IpUMepoB U KOHTprpumepoB. [lnanupoBanue cObopa JaHHBIX O
0 3a/IaHHOM OOBEKTE (4YHuclie, BEIHYUHE, 3aJlaHHOM O0BEKTe (YHCIie, BETUINHE, TEOMETPUUIECKON Qurype).
r€OMETPUUYECKON durype). [Touck HuddepenurpoBanHoe 3agaHue: ohopmieHHE MaTeMaTH4YeCKON
uHpopMaUd B CHOPABOYHOW JIUTEpa- 3anucu. IlpeacraBnenne uHpoOpMaMU B  MPEIUIOKEHHOW HITH
Type, cetu HTepHeT. CaMOCTOSITENIbHO BBIOpaHHOM (opMe. YCTaHOBJIEHHE UCTUHHOCTH
3amuch MHDOpPMAMKU B TPEIIOKCHHOU 3 3a/laHHBIX ¥ CAMOCTOATEIBHO COCTABIEHHBIX YTBEP)KICHUH.
TabJuIle, Ha CTOJ0YATON THarpamMmMme. [IpakTuueckue paboOTHI: ydyeOHBIE 3aJaud C TOYHBIMH H
JIOCTyIIHBIE ~ DIEKTPOHHBIE  CPENCTBA 3 npUOMKEHHBIME ~ JAHHBIMH,  JIOCTYIHBIMH  DJICKTPOHHBIMHU




o0y4eHus, TocoOus, UX UCTIOIH30BAHUE
MoJ  PYKOBOACTBOM  [efarora u
camocrositensHo. [lpaBuna OGe3omacHOM
paboThl C 3JIEKTPOHHBIMH HCTOYHUKAMU
uHpopMaIuu

cpencTBaMu o0ydeHust, mocoousimu. Vcronbp30BaHne MPOCTEHTIIIX
HIKaJI U U3MEPUTENbHBIX IPUOOPOB.

VYuebubiit nuanor: «lIpuMeHeHHe anropuTMOB B YUEOHBIX H
MPAKTUYECKUX CUTYAIUIX).

PaGora c uH(pOopMaIen: YTEHUE, peICTaBICHUE,

AJTOpUTMBI AJiIl pelleHus Y4eOHBIX U
MPaKTUYECKUX 3a/1a4

3 dopmynupoBaHue BBIBOJIA OTHOCHTEIIEHO JTAHHBIX,
MMpEaACTaBJIICHHBIX

B TaOnMuHOM (hopme (Ha IuarpamMmme, cxeme, Ipyrol MOJIENH ).
Pabora B mapax/rpynmnax. PemieHue pacd€THBIX, MPOCTHIX
KOMOWHATOPHBIX u JIOTMYECKHUX 3a7a4. IIpoBenenue
MaTEeMaTUYeCKNX HCCJICIOBaHMM (TaONHIa CIOKEHUS u
YMHOXEHMS, PpsIbl 4YHCEd, 3akoHOMepHocTH). IIpumeHeHue
npaBuil 0e€30MacHO pabdOThI € DIIEKTPOHHBIMH HCTOYHHKAMH

uHpOpMaLIUH.
[IponeneBTrka HCCIIEIOBATEIbCKOM paboTHI: pelieHne
KOM6I/IHaT0pHBIX " JJOTUYCCKUX 3a1a4d
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T=AwnpekTop, O="MYHULUWMNANBHOE BIOKETHOE OBLEOEPA3OBATENBHOE
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