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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaremMaTWKe Ha YpPOBHE Ha4yallbHOrO 00ImIero oOpa3oBaHUS COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS IPOrpamMMbl HadaiabHOTO oOmiero odopaszosanus ®I'OC HOO, a
TAaK)K€ OPHUEHTUPOBAaHA HAa ILIEJIEBbIE IPUOPUTETHI JAYXOBHO-HPABCTBEHHOI'O DPa3BUTHUS, BOCIMTAHUSA U
CoLMaJIN3aLUHU 00y4Jarouxcs, chopMyIupoBaHHbIe B (heaepalibHON paboyeil mporpaMme BOCIIUTAHMSL.
Ha ypoBHe HauanpHOTr0 00111€T0 00pa30BaHus H3yYCHNE MaTEMATHKHA IMEET 0CO00E 3HAaUCHUE B Pa3BUTUHU
oOyuatomierocsi. IIpuoOGpeTréHHble MM 3HAHUSA, ONBIT BBIIOJIHEHUS NPEAMETHBIX M YHUBEPCAIbHBIX
JEICTBUII Ha MaTeMaTMYECKOM MaTepuase, MEepBOHAYaIbHOE OBJIAJEHUE MATEMAaTUYECKUM SI3BIKOM
CTaHyT (yHIAMEHTOM OOy4eHHUs Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus, a TaKke OyIyT
BOCTpeOOBaHbI B >KM3HU. [Iporpamma 1o mMaTeMaTHKe Ha YPOBHE HadallbHOI'O O0ILEro oOpa3oBaHus
HampaBjieHAa Ha JOCTHKEHHE CIEAYIONMX 00pa30BaTEeNbHBIX, Pa3BHBAIONIMX LEJNEH, a TakkKe Leseil
BOCHUTAHMSL:

OCBOCHHME HAYaJIbHBIX MATeMaTHYECKUX 3HAHUH — IMOHMMAaHHE 3HAYEHUS BEIUYMH U CIIOCOOOB HX
U3MEpPEHUs, MCIOJIb30BaHUE apU(PMETHUYECKUX CIIOCOOOB [UIl pa3pelleHUs CIOKETHBIX CHUTYyalHi,
CTaHOBJIEHUE YMEHHUs peliaTh yyeOHble M MPAKTUUYECKUE 3aJauM CpPEJCTBAMU MaTeMaTHKH, padoTa c
QJITOPUTMAaMH BBIIIOJIHEHUS apu(PMETUUECKUX JAEHCTBUI;

¢dopmupoBanne (QYHKIHMOHAIBHOW MaTEeMAaTHYeCKOW TpaMOTHOCTH oOOydaromierocs, W y4eOHO-
NPAaKTUYECKUX 3a/1a4, MOCTPOCHHBIX HA MOHUMAHUM M TNPUMEHEHUM MaTeMaTHYeCKHUX OTHOILEHHM
(«gacTb-11e510€», «O0JbIlIEe-MEHBIIIE», «PABHO-HEPABHO,

«MOpPANOK»),  cMbIcna  apudmMeTHueckux  JeicTBui,  3aBucuMocTed  (paboTa,  JABHXKEHHE,
IPOJOKUTEILHOCTD COOBITHS);

o0ecrieyeHHe MaTeMaTHYECKOro pa3BUTHs OOy4yaroIlerocss — CHOCOOHOCTU K MHTEIUIEKTyallbHOU
NeSITEIbHOCTH, TMPOCTPAHCTBEHHOTO BOOOPAKEHHS, MaTEeMAaTU4YEeCKOH peun, (GopMHUpOBaHHE YMEHHS
CTPOUTH PpACCYXJIEHHs, BBIOMpaTh apryMEHTAllMIO, pa3iuyaTh BepHble (MCTHUHHBIE) M HEBEpHbIC
(J10’KHBIE) YTBEPAKAECHUS, BECTH MIOUCK HH(OpMALIUU;

CTaHOBJIEHUE Yy4eOHO-II03HABATEIbHBIX MOTHBOB, MHTEpECA K M3YyUCHHIO U NPUMEHEHUI0 MaTEMaTHUKH,
BAXHEHMIINX KauecTB MHTEJUIEKTYaJbHOU JEATEIbHOCTU: TEOPETUYECKOTO U MPOCTPAHCTBEHHOTO
MBILIIEHHS, BOOOpa)K€HUsl, MaTeMaTHUYECKOW pedd, OPUEHTHPOBKM B MAaTEeMAaTHYECKUX TEpPMHUHAX MU
MOHSTHSIX.

B ocHOBe KOHCTpyHUpOBaHHs CoOJEpX aHHUA M OTOOpa IUITAHUPYEMBIX PEe3yJlbTaTOB MPOTPaMMBI IO
MaTeMaTHKe JIeXKaT CJIEAYIOIINE IEHHOCTH MAaTeMaTUKH, KOPPETUPYIOUINE CO CTAaHOBJIEHUEM JMUYHOCTH
oOyuJarorerocs:

NOHMMAaHWE MAaTEeMaTHYeCKUX OTHOIICHWH BBICTYNAeT CpPEJACTBOM IIO3HAHUSA 3aKOHOMEPHOCTEH
CYULIECTBOBaHMS OKPYXKAIOIEro Mupa, GakToB, IPOIECCOB U SIBICHUM, MPOUCXOAAIINUX B MPHUPOJE U B
oOmecTBe (HampuMep, XPOHOJIOTHS COOBITHM, MPOTSHKEHHOCTh MO BpPEMEHHU, 00pa3oBaHUE IIEJIOT0 W3
yacteil, n3aMeHeHue (GopMbl, pazmepa);

MaTeMaTU4YeCKUe MPEACTABICHUS O YNCIaX, BEIUYMHAX, TEOMETPUUECKUX (UTypax SIBISIOTCS YCIOBUEM
LIEJIOCTHOTO BOCHPUATUS TBOPEHHMH NPUPOAbI M 4eJoBeKa (IMaMATHUKH apXHUTEKTYphl, COKPOBHILA
HCKYCCTBA U KyJIbTYPbl, 00BEKTHI IPUPO/IbI);

BJIAQJICHNE MaTEMaTHUECKUM  SA3BIKOM, DJJIEMEHTAMH aJTOPUTMHYECKOIO MBILIUIEHHUS I103BOJISET
oOyJaroleMycsi COBEpUIEHCTBOBATh KOMMYHUKATUBHYIO AESTEIBbHOCTh (apPryMEHTHPOBATh CBOIO TOUKY
3pEHUs, CTPOMUTH JIOTUYECKHE LIETIOUKH PacCy’KIEHHM, ONpOBEpraTh WIM IMOATBEP)KIATh HUCTUHHOCTH
MIPEITOJIOKEHHUS).

Ha ypoBHe HauanbHOro oOmiero oOpa3oBaHUS MaTeMaTHYECKHWE 3HAHUS M YMEHHUsS NPUMEHSIOTCS
oOydaromuMcsl pU U3yYeHUH JPYrHuX Y4YeOHBIX HpPeaMEeTOB (KOJIWYECTBEHHBbIE M MPOCTPAHCTBEHHBIE
XapaKTepUCTUKH, OLIEHKH, pacuy€Thl W NPUKUIKA, UCIOJIb30BaHUE Tpaduueckux (HopM MpeAcTaBICHUs
uHpopmanun). IIpnodbperéHnpie 00y4arOmUMCsS YMEHUS CTPOUTH aJITOPUTMbI, BBIOMPATh pallioHaIbHbIE
CHOCOOBI YCTHBIX M TMHCbMEHHBIX apHU(PMETHUECKUX BBIYMCIECHUH, MPUEMBI MPOBEPKU MPAaBUIBHOCTU
BBIMIOJTHEHUS] JEUCTBUN, a TakKe pa3inyeHHe, Ha3blBaHUE, N300pa)kKeHHe TIeoMETpHYecKux (Quryp,
HAXOXXJCHWE TE€OMETPHUYECKUX BEJIMYMH (JUIMHA, MEepUMETp, IUIOUIab) CTAHOBSTCS IOKa3aTeIsIMU
c(OpMHPOBAHHON (YHKIIMOHAIBHOM TI'PaMOTHOCTM OOYyYaromlerocss W MPeaNOoChUIKOM YCHEIIHOro
JanpHeero o0y4eHus: Ha ypoBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUA.

[Inanupyemble pe3yabTaTbl OCBOEHHUS NPOTPaMMBbl 110 MaTeMaTUKe, MPEACTABICHHbIE 110 TojaM
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00ydeHHs, OTPaXKalT, B MEPBYIO ouepedis; HpeaMerHpeO0 as nporpamMya | Matemaruxa. 14 kinacchl
JOCTHXKEHUST o0yvaromierocsi. Takke OHU BKJIIOYAIOT OTAEIbHBIC PE3yJbTaThl B O0JACTH CTAHOBICHHS
JMYHOCTHBIX KaYeCTB W METAIlPeIMETHBIX NEHCTBUN U YMEHHUH, KOTOPbIE MOTYT OBITh JOCTUTHYTHI Ha
ATOM 3Tane o0yueHHs.

3a cyer yactu popmHUpyeMON ydyaCTHHKaMU OOpa30BaTEIbHBIX OTHOIIEHUN OO0IIee KOJIMYECTBO YacoOB
JUTst u3yuyeHust marematuku — 641: B 1 xkimacce — 165 vacoB (5 yacoB B Hezento), Bo 2 kiacce — 170 yacoB
(5 gacoB B Henmenmto), B 3 kiacce — 170 gacoB (5 yacoB B Henmento), B 4 kimacce — 136 gacoB (4 yaca B
HEJIETTIO).

COJEPKAHUE OBYYEHUA

1 KJACC

Yucyia ¥ BeJTHYNHBI

Uucna ot 1 no 9: paznuuenue, urenue, 3anuch. Enqununa cuéra. [decsatok. CYET mpeaMeToB, 3alKCh
pesynbrara mudpamu. Yucno u mudpa 0 npu u3MepeHnn, BEIYUCICHHH.

Yucna B npenenax 20: yreHue, 3anuch, cpaBHeHUe. OJHO3HAYHBIE U JIBy3HAUHBIE YUCA. YBEIUYCHHUE
(YMeHbIIEHHE) Yncia Ha HECKOJIBKO €MHMII.

JnuHa u e€ uzMepenue. EQUMHUIBI IJIMHBI U YCTAaHOBJICHHE COOTHOIICHHUS MEXIY HUMHU: CAaHTHUMETP,
JEIUMETP.

Apupmernyeckue aeicTBUS
Cnoxenne W BblunTaHue uucen B mpenenax 20. Ha3BaHMS KOMIIOHEHTOB [EHCTBHH, pe3yJIbTaTOB
NENCTBUI cloKeHus1, BRIMUTaHMsl. BelunTanue kak qeicTBue, 00paTHOE CIOKEHHUIO.

TexcToBbIE 3a7a4UM

TexcroBass 3amada: CTPYKTYpHBIE DJJIEMEHTBI, COCTaBJIICHME TEKCTOBOM 3aJaud IO o00pasily.
3aBUCUMOCTh MEXIY JaHHBIMU U HCKOMOW BEJIMYMHON B TEKCTOBOHM 3ajnaye. PemeHue 3agady B OJHO
JNICUCTBUE.

HpOCTpaHCTBeHHbIe OTHOUICHUS U TECOMETPUIECCKHUE q)l/[l"ypbl

Pacnonoxenne npeaMETOB U OOBEKTOB Ha TIJIOCKOCTH, B MPOCTPAHCTBC,
YCTaHOBJICHUC MMPOCTPAHCTBCHHBIX OTHOILICHUH «CJIeBa-CIIpaBa», «CBCPXY-CHU3Y»,
CKMEKIAY».

['eomerpuueckre (Urypbl: paclo3HaBaHHE Kpyra, TpEyrojibHHMKa, NPSMOYTOJIbHUKA, OTpe3Ka.
[TocTpoenue orpe3ka, KBajpara, TPEyrojbHUKa C MOMOIIbIO JIMHEHKN Ha JIMCTE B KIETKy. M3MepeHue
JUIMHBI OTPE3Ka B CAHTUMETPAX.

MaremaTtunuyeckas nuHgopmanus

CO6op naHHbIX 00 00BEKTEe MO 00pasily. XapakTepUCTUKH OOBEKTa, IPyHIbl OOBEKTOB (KOJIMYECTBO,
dopma, pazmep). I'pynnupoBka 0ObEKTOB 110 33laHHOMY NIPU3HAKY.

3aKOHOMEPHOCTH B PSIly 3aJJaHHBIX 00BEKTOB: €€ 0OHApYKEHHUE, MPOIODKEHHE Psia.

Bepnble (McTuHHBIE) M HEeBEepHBbIE (JIOKHBIE) MPEJIOKEHUS, COCTABICHHBIE OTHOCHUTENIBHO 33JaHHOTO
Habopa MaTeMaTUYECKNX OObEKTOB.

Utenue Ttabmuipl, coaepxkame He Oonee 4 naHHbIX. VI3BredeHue MJaHHOTO U3 CTPOKH WIIH
cTOnOIa, BHECEHHWE OJHOTO-IBYX IaHHBIX B Tabmuiyy. UTeHHe pHCYHKa, CXEMBbl C OIHHM-IBYMS
YUCJIOBBIMU JJAHHBIMU (3HAYEHUSIMU JTAHHBIX BEJIMYWH).

JIByX-Tp€XI1IaroBble MHCTPYKIIUHU, CBSI3aHHBIE C BBIYMCIICHHEM, H3MEPEHUEM JIMHBI, H300pakeHueM
T€OMETPUUECKON (PUTYPHL.

VHUBEPCAJIbHBIE VUEBHBIE JEMCTBUS (HPOHEI[EBTI/IIIECKI/II?'I YPOBEHD)

Nzydyenne marematukun B 1 kijacce cmocoOCTBYeT OCBOEHHIO Ha MpPOMNEAEBTHUECKOM YpPOBHE psAla
YHUBEPCAJIbHBIX y4EeOHBIX JIEHCTBUM: TIO3HABAaTENbHBIX YHHUBEPCAJIbHBIX Y4E€OHBIX JIEHCTBUH,
KOMMYHHUKATHBHBIX YHHBEPCAJIbHBIX YYEOHBIX JCHCTBHM, PETyNSATUBHBIX YHUBEPCAIBHBIX Y4EOHBIX
JIEHCTBHI, COBMECTHOU JCATCILHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE yUeOHbIe 1eliCTBUSA
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HaOII0aTh MaTeMaTHYeCKUe OOBEKTHI (YUCIIa, BETMYUHBI) B OKPYXKAIOIEM MHUpE; 0OHapyXKUBaTh 00IIIee
U pa3IMyHOE B 3aIMCU apu(METHUECKUX ACHCTBUIH;

HaOJI01aTh NEHCTBIE U3MEPUTEIBHBIX IPUOOPOB; CPAaBHUBATH JIBa 00BEKTA, JBa YUCIIA;

pacrpenensaTb 0ObeKThI Ha TPYIIIHI 110 33JaHHOMY OCHOBaHHIO;

KOIUPOBATh U3YUYEHHbIE (PUTYPbI, pUCOBATH OT PYKU MO COOCTBEHHOMY 3aMbICIIY; MPUBOAUTH MPUMEPDI
Yucell, F’eOMETPpUIEeCKUX (QUryp;

coOroAaTh MOCIEA0BATEIHHOCTD IPU KOJMUECTBEHHOM U MOPSIIKOBOM CYETE.

PabGora ¢ nnpopmanmeii:

MOHMMATh, YTO MAaTEMATHUECKUE SBJICHUSI MOTYT OBITh MPECTABICHBI C TIOMOIIBIO PA3IUYHBIX CPE/ICTB:
TEKCT, YMCIIOBas 3aIUCh, Ta0IMIIA, PUCYHOK, CXEMa;

YUTaTh TAOJIUILY, U3BJIEKATh HH(DOPMALINIO, TPEICTABICHHYIO B TAOIUYHON (opMme.

KoMMyHMKaTHBHbIE YHUBePCcAJIbHbIE YuyeOHbIe JeficTBUS:

XapaKTepu30BaTh (onuchIBaTh) YHCJIO, reOMETPUUYECKYIO ¢durypy,
MOCJIEI0BATENbHOCTh U3 HECKOJIBKUX YHMCEJ, 3aIIMCAHHBIX IO MOPSIIKY;

KOMMEHTHUPOBATh XO/1 CPaBHEHHUS JIByX OOBEKTOB;

ONMCHIBaTh CBOMMH CJIOBAMHU CIO)KETHYIO CUTYallMI0 U MaTeMaTHYE€CKOe OTHOLIEHHE BEJIWYUH (YHUCe),
OIKCBIBATH MOJ0XKEHUE NPeIMETa B IPOCTPAHCTBE;

pa3auyaTh U UCIOJIb30BAaTh MATEMAaTUYECKUE 3HAKH;

CTPOUTH IIPEJIOAKEHUS OTHOCUTENBHO 33/1aHHOT0 Habopa 00BEKTOB.

PerynsiTuBHBIC YHUBeEPCAJIbHBIC y4eOHbIC NeliCTBUA:

IPUHUMAThH Y4eOHYIO 3aJauy, yJep>KUBaTh €€ B MPOIECCE JIEATENbHOCTH; JEMCTBOBATh B COOTBETCTBUHU C
IPEIOKEHHBIM 00pa3lioM, HHCTPYKIUEH; IPOSBIISATH HHTEpPEC K IIPOBEPKE
pE3yIbTATOB pelieHuss  y4eOHOi 3aJauu,

C ITOMOILBIO YUUTEIIS yCTaHABINBATh IPUUYUHY BO3SHUKIIIEH OIIMOKHU U TPYIHOCTH;

MMPOBEPATH MMPABUIIBHOCTD BBIYHCIICHHUA C IIOMOIIBIO APYyTroro anéMa BBIIIOJIHEHUS ACHCTBUS.

CoBMecTHAS 1eATEILHOCTD:

y4acTBOBaTh B TMapHON paboTe ¢ MaTeMaTHYeCKUM MaTepHajoM, BBIMOJNHSATH MpaBHUIa COBMECTHOU
JESTSIIbHOCTH: JIOTOBAPHUBATHCS, CUMTATHCA C MHEHHEM NapTHEPA, CIOKOWHO W MHPHO pa3peliarh
KOH(JIUKTBI.

2 KJIACC

Yuciia 1 BeJJMYUHBI

Yucna B mnpepenax 100: 4yreHue, 3amuch, NECATHUYHBIM COCTaB, CpaBHEHHWE. 3allUCh paBEHCTBA,
HEpPaBEHCTBA. YBEJIMYCHHE, YMEHBIICHHE 4YHWCIa Ha HECKOJIbKO EIUHUI, JeCATKOB. Pa3HOcTHOE
CpaBHEHUE YHUCEIL.

Benuuunsl: cpaBHeHHE 10 Macce (€IUMHHIA MacChl — KWJIOTpaMM), BpeMeHHU (€IMHULIBI BpEMEHU — Yac,
MHUHYTa), WU3MEpPEHHE JUIMHBI (€OUHHLBI JIMHBL — METp, JACUUMETp, CAHTUMETP, MMIUIUMETP).
CooTHomieHHe MexAy eAUMHMIaMHu BenuduHbl (B mpenenax 100), ero mpuMeHeHHE ISl pELICHHS
IIPaKTUYECKUX 3a]1a4.

Apudmernyeckue 1eiCTBUS

YcTHOE ciiokeHWe W BbaMTaHue umcedl B mpenenax 100 0Oe3 mepexoma W ¢ MEPEXO0JIOM Yepes
paspsa. [luceMenHoe cnokeHne W BbluMTanue umcen B mpenenax 100. IlepemecturensHoe,
COYeTaTeILHOE CBOICTBA CIIOKEHMUS, 170:9 MPUMEHEHUE I BBIYHCICHHH. B3ammocBs3b
KOMIIOHEHTOB U pe3yJibTaTa JCHCTBUS CIOXKEHMs, JeWcTBUs BbhluMTaHusd. [IpoBepka pe3ynbrara
BBbIUKCJIEHUS (pealbHOCTh OTBETa, 00paTHOE JeHCcTBHE).

JleficTBUSI yMHOXKECHHS M JISJICHUS YHCENI B TPAKTUYECKUX M YUCOHBIX CHUTYaIUsX.

Ha3Banusg KOMIOHEHTOB IEMCTBHI YMHOKEHHS, IETICHUS.

Tabnuunoe ymHOKeHUe B mipenenax 50. TabnuuHble coyyan YMHOXKEHUS, IEICHUS TIPU BBIUMCICHUSIX H
pewennu 3anad. [lepemecturenbHoe CBOMCTBO YMHOXKEHUS. B3anMOCBA3b KOMIIOHEHTOB U pe3yJibTaTa

JEUCTBUSA YMHOKEHUS, JEUCTBUS JEICHUS.
4



HeusBecTHblif  KOMIOHeHT  neifctBusLeoapxeniis, DaOeieTBis D Bpurifase MaTika. 14 kiacchl
Haxon(;[eHHe HECU3BCCTHOI'O KOMIIOHCHTA CIIOXKCHU A, BBIYMTAHU .

YucioBoe BBIpAKEHHE: UYTEHHUE, 3alKCh, BBIUMCIEHUE 3HadeHUsA. [lopsmok BBINOJIHEHHs NEWCTBHM B
YHCIIOBOM BBIPQKCHHH, COACPKAIIEM JIEHCTBUS CIIOKEHUS U BRIYUTAHMS (CO CKOOKaMU MM 0€3 CKOOOK)
B npenemax 100 (e Oomnee Tpex peiicTBuii). HaxokneHue 3HAYECHHs] YHUCIOBOTO BBIPAKCHHS.
PanronaneHbie IpreMbl BBIYUCIICHU: HCIOJIb30BaHUE MIEPEMECTUTEILHOIO CBOMCTBA.

TekcToBbIE 321a4N

Urenue, npeacTaBICHUE TEKCTA 3aJla4yd B BHUJIE€ PUCYHKa, CXeMbl WM Apyroi moxaenu. [lnan pemenus
3aJaud B J(Ba JICHCTBHSA, BBIOOP COOTBETCTBYIOIIMX IUJIaHY apHU(PMETHUYECKUX JeHCTBUH. 3amuch
pelieHuss U OTBeTa 3ajauM. PeleHne TeKCTOBBIX

3aJa4 Ha TMPUMEHEHHE CMbICIa apu(METHUECKOro NeHcTBUS (CIOXKEHHWE, BBIYMTAHHE, YMHOXKEHHE,
nenenue). PacuéTHble 3a1aun Ha yBeIMYEHUE UM YMEHbBIIEHNUE BETMYMHBI Ha HECKOJIBKO €IUHUI] WIH B
HECKOJIbKO pa3. 3amuch OTBETa K 3ajade M ero mnpoBepka ((opmymupoBaHue, NpoBEepKa Ha
JIOCTOBEPHOCTb, CIEI0BaHUE TIaHy, COOTBETCTBUE MIOCTABJICHHOMY BOIIPOCY).

IIpocTpaHcTBeHHbIE OTHOLIEHHS U TeoMeTpruuecKkne GUrypol

PacrioznaBanue u u300paxkeHHE T€OMETPUUECKUX (UTyp: TOUYKa, MpsAMas, MPSAMON yroi, JoMaHas,
MHOTOYTOJBHUK. [locTpoeHne oTpe3ka 3agaHHOW JJIMHBI C TMOMOIIBIO JUHEHKH. M300paxkeHue Ha
KJIeT4aTO OyMare HpsIMOYrOJIbHHKAa C 3aJlaHHBIMU JJIMHAMH CTOPOH, KBajpaTa C 3aJaHHOW UIMHOM
ctoponbl. JlnuHa nomanoi. M3mepeHue mnepumeTpa H300paKEHHOTO MPSMOYroibHUKA (KBajapata),
3aMKch Pe3ysibTaTa U3MEPEHUS B CAHTUMETPaX.

MaremaTtnuyeckas nHgopmManus

Haxoxnaenue, ¢hopMmynupoBaHre OAHOTO-ABYX OOMIMX MPH3HAKOB Habopa MaTeMaTHYeCKUX OOBEKTOB:
qrced, BeNMYMH, reoMmerpuueckux ¢uryp. Kiaccupukamust o0OBEKTOB 1O  3aJaHHOMY WM
CaMOCTOSITENIbHO YCTaHOBIIEHHOMY MpPHU3HAKY. 3aKOHOMEPHOCTh B PSAY YMCEN, TE€OMETPHUUECKHUX (Uryp,
00BEKTOB MOBCETHEBHOM JKU3HH.

Bepubie (ucTuHHBIE) UM HeBepHbIe (JIOXKHBIE) YTBEPXKICHHS, COAEpXKAllde KOJIUYECTBEHHBIE,
IPOCTPAHCTBEHHbIE OTHOILIEHUS, 3aBUCUMOCTH MEXAy 4MCiIaMU WiId BeauuuHaMmu. KoHcTpyupoBaHue
YTBEPKICHHUM C HCIOIB30BAHUEM CIIOB «KaXIbIN»,

«BCEY.

PaGora ¢ Tabnumamu: W3BJIEUEHHWE M HUCIONB30BaHWE JJIsi OTBETa Ha BOMpoc UHGOpPMAIUH,
MIPEICTABICHHON B Ta0IMIlEe (HapUMep, TaOJIUIIBI CIIOKEHUS, YMHOXKEHUS, TpauKa JeKypCTB).
Buecenue naHHbIX B TaOnMIly, AOTMOJHEHHE MOJENel (CXeM, M300paK€HUil) TOTOBBIMH UHCIOBBIMHU
JTAHHBIMHU.

Anroput™bl (NpUEMBI, MpPaBUa) YCTHBIX W MUCHBMEHHBIX BBIYMCICHUN, M3MEPEHUH M TMOCTPOCHHS
reoOMeTpUUIecKux puryp.

[IpaBuna paGoThl € DJIEKTPOHHBIMU CpeACTBaMH O0OydeHHsI (RJIIEKTPOHHOW QopMoil ydeOHHKa,
KOMITHIOTEPHBIMH TPEHAKEPAMH ).

YHUBEPCAJILHBIE VYEBHBIE JENCTBUS (ITPOTIEJEBTUUECKUI
YPOBEHD)
I/ISY"ICHI/IG MaTEMAaTUKAU BO 2 KJ1acce CHOCO6CTByeT OCBOCHHUIKO Ha

IPONEACBTUUECKOM YPOBHE psifia YHUBEPCAIbHBIX YUeOHBIX IEUCTBUI: MO3HABATENIbHBIX YHUBEPCATIbHBIX
y4eOHbIX JIeHCTBHMI, KOMMYHHMKATHUBHBIX YHHUBEPCAJbHBIX Y4YEOHBIX JEHCTBUH, pETYyIATHBHBIX
YHUBEpPCAJIbHBIX YUEOHBIX JeHCTBHI, COBMECTHOM J€ATEIHLHOCTH.

ITo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUA

ba3oBble 1oruyeckme 1eMCTBUA:

Ha0IrI0/1aTh MaTeMaTH4ECKHe OTHOLIECHUS (vactp—11€T0€, Oonbllie-MeHbINIE) B
OKpYXarolleM MUPE;

XapaKTEepU30BaTh Ha3HaYeHWe U HUCMOJIb30BaTh IpocTeiiie  HU3MEpUTENbHbIE
npuOOpHI (CAHTUMETPOBAs JICHTA, BECHI);

CpaBHHUBATh rpynnsl  O0BEKTOB  (YHICEN,  BEIWYHMH,  T'€OMETPUUYCCKUX buryp)
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TI0 CAMOCTOSATENHFHO BEIOpAHHOMY OCHOBafhmospaibias pabouas nporpamma | Matemaruxa. 14 kiaccr
pactipenenarth (Ki1accuuIMpoBaTh) OObEKTHI (YHCIa, BETMUYMHBI, TeOMETpUUYECKHE (PUTYPBI, TEKCTOBBIE
3aJjauyl B OJIHO JICHICTBHE) HA TPYIIIIBI;

00Hapy>KMUBaTh MOJIEIIM TEOMETPUIECKUX (UTYD B OKPY’KaIOLIEM MHPE;

BECTU IOUCK  pa3IM4YHBIX  pelleHudl  3a7auu  (pacuéTHOM, C TE€OMETPUYECKUM
coJIep)KaHuEM);

BOCIIPOU3BOANTH NOPSOK  BBIIIOJHEHWS ~ JCMCTBUH B YHMCIOBOM  BBIPAYKEHMH,
CoJIepIKaIeM JEHCTBHUS CIIOKEHUS M BEIUUTAHUS (CO CKOOKaMH WiH 6e3 CKOOOK);

yCTaHaBJIUBaTh COOTBETCTBHE MEXIY  MaTeMaTHYeCKUM BBIPa)KEHUEM U €ero

TCKCTOBBIM OIIMCAHHUEM,;
HO,Z[6I/IpaTB IIPUMEPEI, TOATBEPKAAOIIHNE CYKIACHUC, BEIBO, OTBCT.

PabGora ¢ nnpopmanmeii:

U3BJICKATh U HCIOJb30BaTh UHPOPMAIIHIO, NPE/ICTaBICHHYIO B TEKCTOBOIA,
rpaduueckoit (pUCYHOK, cxema, Tadnuia) hopme;
yCTaHABJIMBAaTh JOTMKYy  miepebopa  BapHaHTOB JUIL  peUIeHUs  MPOCTEHIIMX

KOMOWHATOPHBIX 33]1a4;
JIOTIOJTHATH MOJIEIH (CXEMBbI, U300PaKEHHSI) TOTOBBIMH YHCIOBBIMH JJAHHBIMHU.

KoMMmyHuKaTHBHBIE YHHBepcaJbHbIe YueOHbIe AeficTBUS: KOMMEHTHUPOBATh X0/l BBIUMCIICHMUI;
OOBSICHATH BBIOOP BEJIMYMHBI, COOTBETCTBYIOLIEH CUTYalluu U3MEPEHUs; COCTABIATh TEKCTOBYIO 3a7auy
C 33J1aHHBIM OTHOILIEHUEM (IFOTOBBIM PELLIEHUEM)

1o o0Opasity;

UCMOJIb30BaTh MaTEMaTHUECKUE 3HAKW M TEPMHHOJIOTHMIO JUIsl ONMCAHUS CIOKETHOM CcHUTyaluw,
KOHCTPYHPOBaHUS yTBEPKACHU, BbIBOJIOB OTHOCUTENILHO IAHHBIX 00bEKTOB, OTHOLIEHHUS;

Ha3bIBaTh YMCIIA, BEIMYHHBL, TeOMeTpUUYeckre (GUrypbl, 00aaaronye 3aaHHbIM CBOWCTBOM;
3alMChIBaTh, YUTATH YUCIIO, UUCIOBOE BBIPAKECHHUE;

NPUBOANUTH MPUMEPBI, WIUIIOCTPUPYIOLINE apUpMeTHYecKoe AEeUCTBUE, B3aUMHOE DPACHOJIOXKEHHE
reOMEeTPUUECKUX PUTYD;
KOHCTPYHPOBAaTh YTBEPKICHUS C UCIIOIb30BAaHUEM CIIOB «KaKIBII», «BCE».

PeryasitTuBHbIC yHHBepCcaJIbHbIE Y4eOHbIE el CTBHA:

CJIE0BaTh YCTAHOBICHHOMY MpaBUIy, MO KOTOPOMY COCTAaBJIIEH Pl YHCel,
BEJIMYMH, TEOMETPUUECKUX (DUTYD;

OpraHU30BBIBATh, yUaCTBOBATh, KOHTPOJIUPOBATH XOJ U PE3yJIbTaT MapHON pabOTHl ¢ MaTeMaTHYECKUM
MaTepUaIIOM;

MPOBEPSTH MPABUILHOCTH BHIYMCIICHUSI C TTIOMOIIBIO PYTOro MpuémMa BBITIOJIHEHUS JEHCTBUS, 0OpPaTHOTO
JIENCTBHUS,

HAXOJIUTh C MTOMOIIBIO YUYUTENS MPUUHNHY BOSHUKIIEH OIIMOKH UITH 3aTPYAHECHHUS.

CoBMecTHAA NeATEJIbHOCTD.

NPUHUMATD [IPaBUJIa COBMECTHON JEATENbHOCTH IIPU paboTe B Mapax, rpymmax, COCTaBICHHBIX YUUTEIEM
WUJIU CaMOCTOSITEIIBHO;

y4acTBOBaTh B NAapHOM W TpYNIoOBOW paboTe ¢ MaTeMaTUYeCKUM MarepuaioMm: oOCyXJaTh Lejb
NeSITeIbHOCTH, XOJ pPabOThl, KOMMEHTHPOBAaTh CBOM JICHCTBMSA, BBICIYIIUBAaTh MHEHUS JpPYTUX
Y4aCTHUKOB, TOTOBHUTH MTPE3EHTAIIMIO (YCTHOE BBICTYIUIEHNE) PEIICHUS UIH OTBETA;

pelaTe COBMECTHO MAaTEMAaTUYECKHE 3aJaud IOMCKOBOIO M TBOPYECKOIO XapakTepa (ONpeneisTh ¢
MIOMOIIBI0 M3MEPUTENBHBIX HMHCTPYMEHTOB JUIMHY, OIPEACIATh BpeMs W MPOJOJDKUTEIBHOCTh C
MOMOIIIBIO YaCOB, BHITMOJIHATE MPUKUAKY U OLEHKY pe3ysbTaTa IeHCTBUN, U3MEPEHU);

COBMECTHO C YYUTEJIEM OLIEHUBAThH PE3YJIbTAaThl BHITOJHEHUS 00111el paboThI.

3 KJACC

Yuciia ¥ BeJMYUHBI
Uucna B mnpemenax 1000: 4yrenme, 3amuch, CpaBHEHHME, NPEACTABICHUE B BUJAE CYyMMBbI
pa3psIHBIX caaraeMbiX. PaBeHCTBa M HEpaBEHCTBA: UTEHHUE, COCTaBJICHUE. Y BEIMUEHNUE WIN YMEHbILICHHUE

Yuciia B HCCKOJIBKO pas. KpaTHOG CpaBHCHHC YUCCII.
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Macca (emvHMIA Macchl — TPaMM), COOFHOICHAE MSRAYIKATOTpaMMOM MATEpaMiiom, | of HomeHis
«TsDKeEJIee-JIerde Ha. . .», «TshKellee-JIerde B.. ..

CroumocTh (enuHHULBI — pPyOJb, KOIEHKAa), YCTAaHOBJICHHME OTHOILEHMS «JIOpOXKe- JEIIEBIE Ha...»,
«J10po>Ke-AeleBe B. ..». COOTHOLUIEHHE «I1IE€HA, KOJIMYECTBO, CTOUMOCTbY B IIPAKTUUYECKON CUTYaLUH.
Bpems (eauHuna BpeMeHM — CEKyHJla), YCTAHOBJICHHE OTHOIIEHUS «OBICTpee- MEIUIEHHEee Ha...»,
«ObIcTpee-MeIeHHEE B...». COOTHOLIEHME «Hayallo, OKOHYAHUE, IMPOJOJKUTEIBHOCTh COOBITHS» B
IIPAKTUYECKON CUTyalUH.

JliHa (eauHMIBI JUIMHBI — MUJUIMMETpP, KUJIOMETpP), COOTHOLIEHHE MEXIYy BEIMYMHAMHU B Ipelesax
TeIcssul. CpaBHEHUE OOBEKTOB 110 JUIMHE.

[Inomanp (€AMHULIBI MIOAAN — KBAAPATHBIM METp, KBaJPATHBIM CAaHTUMETP, KBAaJPAaTHBIM JELUMETP,
KBaJpaTHbIN MeTp). CpaBHEHHE OOBEKTOB MO IUIOIAIH.

Apupmernueckue aeicTBUS

YCcTHBIE BBIYUCIICHHS, CBOJMMBIE K JAcHCTBUsAM B mpeaenax 100 (tabimuHoe W BHETAOIWYHOE
YMHOKEHUE, IEJIeHNE, IeUCTBUA C KPYTJIBIMU YHUCIAMH).

[Mucemennoe crnoxxenue, Berautanue yrcen B npenenax 1000. [deiictBus ¢ uncnamu 0 u 1.

[TucrMeHHOE YMHOXEHHE B CTOJIOUK, MUCbMEHHOE JIeIeHHe YToIKoM. [IncbMeHHOe YMHOXKEHHE, AelIeHUue
Ha oJHO3HauHoe uucio B npexnenax 100. IIpoBepka pesynbrara BbIUMCICHMS (IMIPUKUIKA WIM OLIEHKA
pe3ylnbTaTta, 00paTHOE JeiCTBIE, MPUMEHEHHUE AITOPUTMA, UCIIOJIb30BAHUE KATBKYJISTOPA).
[lepemectuTensHOe, COUYETATEILHOE CBOMCTBA  CIIOKEHUS, YMHOXXCHHS TPU BHIYUCICHHSIX.
HaxoxaeHne Hen3BeCTHOr0 KOMIIOHEHTA apru(pMETHUECKOTO JICHCTBUS.

Ilopsanok AelCTBUA B YHCIOBOM BBIPAKEHUH, 3HAYEHHUE YHCIOBOTO BBIPAXKEHHUS, COJEPIKAIIECTO
HECKOJILKO JIeHCcTBUM (cOo ckoOKamMu miu 6e3 CKoOOK), ¢ BhiuncieHusMu B nipeaenax 1000.

OnHOpOHBIE BETUYNHBI: CJI0KEHHUE U BBIYUTAHHE.

TexcToBbIe 331241

Pabota ¢ TekcTOBOI 3ajaueii: aHAN3 JaHHBIX U OTHOILCHHH, IPECTABICHIE HA MOJIENH, INITAHUPOBAHNE
XOJla peHICHUsl 3aJaud, peuIeHHe apu(PMETHYeCKUM CcrmocoboM. 3amayn Ha TIOHUMaHHWE CMBICTA
apupMeTHUeCKuX JAEUCTBHM (B TOM 4YHCIE JeNeHHs ¢ OCTaTKOM), OTHOLIECHWH («OoJbllie-MeHbIe
Ha...», «0OJbIIe-MEHBIIE B...»), 3aBUCUMOCTEN («KYIUIA-IPOJaka», pacyéT BPEMEHU, KOJIUYECTBA), Ha
CpaBHEHHE (pa3HOCTHOE, KpaTHOE). 3aluch pelleHus 3aayd Mo JEHCTBUSIM M C MOMOILBI0 YHCIOBOTO
BeIpakeHUs. [IpoBepka pemeHnst 1 OleHKa IMOIyYeHHOTO Pe3ybTaTa.

Jlonst  BenWYMHBL:  TOJIOBMHA, TpeTb, YETBEpTh, IMATas, JecATas  4acTh B MPAKTHYECKOU
cutyarnuu. CpaBHEHHE J10J1€H OJTHOM BETMYUHBI. 3a71a41 Ha HAXO0XKACHUE T07TH BETHYUHBI.

IIpocTpaHncTBeHHbIE OTHOLLIEHHUS M FeoMeTpruecKkne GUrypsl

KoncrpyupoBanue reomerpuueckux ¢uryp (pasdoueHue ¢urypbl Ha 4acTd, COCTaBJI€HHE (QUIYpHI U3
yacTewn).

[lepumeTp MHOTOYTOJIbHUKA: U3MEPEHHE, BEIYMCICHNE, 3alICh PABEHCTBA.

W3mepenue miom@aay, 3aluch pe3yibTaTa M3MEPEHHs B KBaJpaTHBIX CaHTUMETpax. Berumcienue
IUIOLIA/IM MPSMOYTOJbHHKA (KBaJpara) ¢ 3aJaHHBIMU CTOPOHAMM, 3allMCh paBeHCTBa. M300paxeHnue Ha
KJIeTyaToi Oymare mpsiMOyTrojbHHKA C 33JaHHBIM 3HaYEHUEM ILJIOMIA TH.

MaremaTtnuyeckast uHGopManus

Knaccudukanus o0beKTOB M0 ABYM IPHU3HAKAM.

Bepuble (ucTHHHBIE) UM HeBepHble (JIOKHBIE) YTBEpXKACHHUS: KOHCTPYHUpOBaHME, IPOBEPKA.
Jlornueckue pacCykJIEHHUSI CO CBA3KAMH «ECIH ..., TO ...», «IIO3TOMY»,

«3HAYUTY.

W3BrieyeHne u UCTONb30BAHUE AJIsl BHIMOJIHEHUS 3aJaHuil nH(OpMalny, NpeAcTaBIeHHOW B TaOIMIax C
JAaHHBIMU O PEAbHBIX MPOIEccaxX M SIBICHUSX OKPY)KAIOIIEero Mupa (Hampumep, paclrcaHue ypPOKOB,
JBUKEHHS aBTOOYCOB, 0€3/10B), BHECEHUE JTAHHBIX B TaOJIUILY, JOMOJHEHUE YepTexkKa TaHHbIMH.
dopMan30BaHHOE OMMCAHUE MTOCIEOBATEILHOCTH JEHCTBUM (MHCTPYKITHUS, IJIaH, CXeMa, aJTOPUTM).
Cronbyarasg nuarpamma: 4TE€HHE, UCIOJIb30BAaHUE JAHHBIX JUIS PEIIeHUs Y4eOHBIX M MPaKTHUECKUX
3a/1ad.

ANTOPUTMBI M3y4YEHHUS MaTepHala, BBIOJHEHHUS OOYydYalolMX W TECTOBBIX 3aJaHM Ha JIOCTYMHBIX
AIIEKTPOHHBIX CPEICTBaX 00y4eHHs (MHTEPaKTUBHOU I0CKE, KOMIIBIOTEPE, PYTUX YCTPOUCTBAX).



®enepanbHas pabouas mporpamma | Maremaruka. 1-4 kiaccol
YHUBEPCAJILHBIE YUEBHBIE JEUCTBUSI

Io3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBUSA
Ba3zoBble Jornueckue M HccjaenoBaTebCKHe IelCTBUA:

CpaBHUBATDH MAaTEMAaTU4YCCKUC 00BEKTHI (qncna, BCIIMYHNHBI, TCOMCTPUUICCKUEC
urypsr);

BBIOMPATH TPUEM BBIYUCIICHUS, BBITOJTHEHUS IEUCTBUS; KOHCTPYHPOBATh T€OMETPUUYECKHIE (PUTYPBI,
KJIacCH(pUIUPOBATH 00BEKTBl  (Yucila,  BEJIUYMHBI, FeOMETPUYIECKUE ¢burypsr,

TEKCTOBBIE 33J]a4i B OJHO JIEHCTBHE) 10 BBIOPAaHHOMY ITPU3HAKY;

INPUKUIBIBATH pa3Mepsl GUTYPBI, €€ 2JIEMEHTOB;

IIOHUMATb CMBIC]I 3aBUCUMOCTEM M MaTEMaTUYECKMX OTHOLICHWM, OIMCAaHHBIX B 331a4c;

pa3anyaTh U UCIIOJIb30BaTh PA3HbIE IPUEMBI U AJITOPUTMBI BEIYUCIICHUS;

BBIOMPAaTh METOJA pelieHus (MOJENMPOBAHUE CHUTyallud, THepebop BapHAHTOB, HCIIOJIL30BAHHE
aJITOpUTMa);

COOTHOCHUTbH Hauajuo, OKOHYaHHE, IPOJAOHKUTEILHOCTh COOBITUSL B MPAKTUYECKOM CUTYaIUY;

COCTaBJIATh PAJ 4ucel (BEIUYMH, TEOMETPUYECKUX (Uryp) IO CaAMOCTOATENbHO BBIOPAHHOMY
IIpaBUILY;

MOJIEJIMPOBATh NIPEUI0KEHHYIO IPAKTUUECKYIO CUTYaLUIO;

YCTaHABJIMBATh IOCJIEI0BATEIILHOCTh COOBITHI, AEMCTBUM CIOXKETa TEKCTOBOW 3aJauu.

PabGora ¢ nnpopmanmeii:

YUTaTh HHPOPMAIHUIO, IPEICTABICHHYIO B pa3HbIX (hopMax;

U3BJIEKATh U UHTEPIIPETUPOBATH YUCIIOBBIE JaHHBIE, IPECTABICHHBIEC B TA0JIMIIe, HA TUATPAMME;
3aI10JIHATH Ta6JII/IHLI CJIOKCHUA W YMHOXCHHA, [JOIOJIHATH JAaHHBIMU YCPTCIK; YCTAaHABJIMWBATH
COOTBETCTBUE MEXAY Pa3IMYHBIMU 3aMUCSIMU PEIICHUS 3a]a4H;

HUCIIOJIB30BAaTh JAOIOJIHUTCIIBHY O JIMTCpaTypy (CHpaBOIIHI/IKI/I, CJ'IOBapI/I)
AJId YCTAHOBJICHUA W TPOBCPKU 3HAUCHUA MAaTEMATUICCKOTO TCpMUHA (HOH?ITI/HI).

KomMyHHUKaTHBHBIC YHUBEPCAJIbHBIC y4eOHbIE JCHCTBHA:

WCIIOJIB30BaTh MAaTE€MaTUYECKYI0 TEPMUHOJOTHIO JUISl ONHUCAHMS OTHOIICHWM M 3aBHCHUMOCTEM;
CTPOUTH PEYEBBIE BBICKA3bIBAHMs Il PELICHUs 3a1ad, COCTABIIATh TEKCTOBYIO 3ajady;

OOBSICHATH Ha IPUMEPAX OTHOUIEHUS «OOJbIlIe-MEHBIIE Ha. ..», «00JbIIE-MEHBIIIE B...», KPAaBHOY;
UCII0JIb30BaTh MaTEeMaTUYECKYIO CUMBOJIUKY UL COCTaBJICHUS YHUCIJIOBBIX
BBIPAKEHU;

BbIOMpPATh, OCYLIECTBIATh TEpexo] OT OAHUX €IUWHHUI] M3MEpPeHHMs BEIUYUMHBl K JPYyTUM B
COOTBETCTBUU C IIPAKTUYECKON CUTYaLNEM;

y4acTBOBaThb B 00CYX/IE€HUH omMnOOK B XOJI€ U pe3yibTaTe BBITIOJTHEHUS
BBIYHCIICHUS.

PeryasiTuBHble YHMBepCaJbHbIE y4eOHbIe 1eiiCTBUSA:

MPOBEPATh XOJ U PEe3yibTaT BBHIMOTHEHHS JIEHCTBHUS; BECTH IMOHWCK OIIMOOK, XapaKTepu30BaTh UX U
HCTIPABJISTH;

(dbopMynHupoBaTh OTBET (BBIBOT), OATBEPKIATH €T0 O0BSICHEHHEM, PaCUETaMU;

BBIOMPATh W HMCIOJIb30BaTh Pa3JIMUHbIE MPUEMBI MPUKUAKKA W MPOBEPKU TPABMIHHOCTA BBIYHCIICHUS,
MPOBEPATH MOJTHOTY U MPABUILHOCTH 3aMIOTHEHHSI TAOJIUIL CIIOKESHHSI, YMHOXKEHHUSI.

CoBMecTHas 1eTEJIbHOCTD:

npu paboTe B TPYIIE WIM B Mape BBIMOJHATH MPEIIOKEHHBIC 3aJaHusl (HaXOJIUTh pa3HbIe PELICHHUS,
OTIPEICIIATh C MMOMOIIBIO ITU(PPOBEIX M aHAJIIOTOBBIX MPHUOOPOB, U3MEPUTEIBHBIX HHCTPYMEHTOB JUIHHY,
maccy, Bpems);

JIOTOBApUBATHCS O PACIpeIeTICHUN 00S3aHHOCTEH B COBMECTHOM TPY/I€, BBITIOJHATH POJIH PYKOBOTUTEIS
WM TTOTYUHEHHOTO, CICPKaHHO TIPUHUMATh 3aMeYaHus K CBOeH padore;

BBITIOJTHATH COBMECTHO MPUKUIKY U OIICHKY Pe3yJIbTaTa BBITOIHEHUS 00IIei paboThI.

4 KUIIACC

Yucia 1 BeJITHIUHDI



Uucna B mpemenax MHUUIMOHA: YTEHMEP C3ammch) aiopa3paanoe ocpasnennel aymopsnoachue. < Hucso,
Oosblee WM MEHbILIEe JAHHOTO YUCIIa Ha 3aJJaHHOE YHCIIO PAa3PSAIHBIX €AUHULL, B 33JJAHHOE YHCIIO Pa3.
BenuuuHbl: cpaBHeHHE OOBEKTOB IO Macce, JJIMHE, IUIOMAAH, BMECTUMOCTHU. EAMHMIIBI Macchl U
COOTHOLLIEHUS MEX]Ty HUMU: — LIECHTHEP, TOHHA.

Enunuiiel BpeMeHu (CyTKH, HEZIelsl, Mecsll, TO/1, BEK), COOTHOILIEHUS MEX]Ty HUMH.

EnuHunsl 1auHsl (MIIIMMETP, CAHTUMETP, JELUMETP, METP, KUIOMETP), Iulomanu (KBaJpaTHbI METp,
KBaJIpaTHBIN CAHTHUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KHJIOMETPHI B YaC, METPHI B MUHYTY, METPHI B
cexyHay). CooTHouieHne Mexay exnHuuamu B npegenax 100 000.

Jlonst BeIMYMHBI BpEMEHH, MacChl, IIUHBI.

Apupmernyeckue 1elcTBUS

[TuceMeHHOE ClOXKEHHe, BbIUMTAHWE MHOTO3HAUHBIX YHCEN B Mpeesax MWUIMoHa. [lucbMeHHoe
YMHOXEHUE, JAeICHUE MHOTO3HAYHBIX YHCENl Ha OJHO3Ha4HOe (ABy3HauHOe) uncio B npeaenax 100 000.
Jenenue ¢ ocratkoMm. YMHOXeHUe u aeneHue Ha 10, 100, 1000.

CpolicTBa apupMETHYECKHX [EHCTBUH W WX TpUMEHEHWe g BberuucieHuid. [lomck  3HaudeHUs
YUCIIOBOIO  BBIPAKEHUS, COAEpKallero Heckoiabko neiictBuid B npenenax 100 000. IIposepka
pe3ysbTara BEIUMCICHUN, B TOM YHCIIE C TIOMOIIBIO KaJIbKYJIATOpA.

PaBencTBO, conmeprkailiee HEM3BECTHBI KOMITIOHEHT apu(METHYEcKOro ACHCTBHSI: 3alKCh, HAXOKICHHE
HEU3BECTHOIO KOMIIOHEHTA.

YMHOKEHHUE U JielIeHUE BETMYMHBI Ha OJIHO3HAYHOE YUCIIO.

TexcroBble 3a1a4n

PaGora ¢ TekcToBO# 3amaueil, perieHne KOTOpOi CONEPKUT 2—3 NEHCTBHS: aHAlIU3, MPEACTaBICHUE Ha
MOJIE€/IM, IUIAHUPOBAHUE UM 3allMCh PEILEHUs, NPOBEpPKa pPELIEHUS W OTBETa. AHalIU3 3aBHCUMOCTEM,
XapaKTepU3YIOUINX MPOLECChl: IBUKEHHS (CKOPOCTh, BpeMs, MPOWICHHBIA MyTh), pabOThI
(TPOM3BOAMTENBHOCTD, BpeMs, 00bEM palOThI), KYyIUM-IPOAaXH (IIeHA, KOJIWYECTBO, CTOMMOCTH) WU
pelleHrne COOTBETCTBYIONINX 3aa4. 3a/layl Ha YCTAaHOBIEHUE BPEMEHH (Hauaio, MPOJOIKUTEILHOCTD 1
OKOHYAHUE COOBITHS), pacdy€ra KOJIMYECTBA, pacxoja, HM3MEHEHMs. 3aJaud Ha HaxOXACHHUE MAOJH
BEJIMYMHBI, BENIUYUHBI 10 €€ nosie. Pa3Hble crocoObl pelieHusi HEeKOTOPBIX BUJOB M3YYEHHBIX 3ajad.
Odopmnenue pemieHuss MO JACUCTBUSAM C TOSCHEHHWEM, IO BOIpOcaM, C IOMOIIBIO YHCIOBOTO
BBIPAXECHUS.

IIpocTpaHcTBeHHbIE OTHOLLIEHHUS M TeoMeTpruuecKkne GUrypsol

Harnsgaele npencTaBiieHns O CAMMETPHH.

OKpy’XKHOCTb, KpyI: paclio3HaBaHue M u3o0paxeHue. IlocTpoeHne OKpYy>KHOCTH 3alaHHOTO pajauyca.
[ToctpoeHne uU3yYEHHBIX T'€OMETPUUECKUX (UIYp € MOMOIIBIO JHMHEHKH, YTOJbHHKA, IUPKYJIS.
Paznuuenne, Ha3pIBaHWE MTPOCTPAHCTBEHHBIX TeOMETpUUECKUX (uryp (Ten): map, KyO, [MUIUHIP, KOHYC,
NUPAMHUJIA.

KoncrpyupoBanue: pazOuenue ¢(urypel Ha HOpSIMOYTOJbHUKHM (KBaJpaThl), cOCTaBlieHHWE (uryp wus
IPSIMOYTOJIBHUKOB MJIM KBaJpaTOB.

[lepumerp, miomanas GUrypbl, COCTABICHHON U3 IBYX-TPEX MPSIMOYTOJIbHUKOB (KBaJIpaTOB).
MaremaTrun4yeckas nngopmanus

PaGora ¢  yTBepkAEHUSIMM: KOHCTPYHpPOBAHHME, IPOBEPKAa  HCTUHHOCTH.

CocraBieHre 1 IPOBEPKA JIOTHYECKUX PACCYkKACHUN IIPU PELIEHUH 3a/au.

JlanHble O peanbHBIX MpPOIECCax M SIBJICHUAX OKPYKAIOLIEro MHUpa, MpeICTaBI€HHbIE HA quUarpammax,
cxemax, B Tabnuuax, Tekcrax. COop MaTeMaTHUYECKUX JTaHHBIX O 33/J1aHHOM OOBEKTe (4UHcie, BEIUYUHE,
reoMerpuueckoit ¢urype). [louck unHdpopmanmu B CIIPaBOYHOW  JIUTEpATypeE, HutepHere.
3anuce  MH(OPMAIMK B IPEJIOKEHHON TabInIle, HAa CTOJIOUATON AUarpamMmme.

JlocTynHble BJEKTpPOHHBIE CcpeAcTBa OOydYeHHUs, IOCOOHUS, TPEHAXKEPHI, UX HCIOJIb30BaHUE TIOJ
PYKOBOJICTBOM Tejarora M camocrostenbHoe. [IpaBuna Oe3omacHOi pabOTBl € DIEKTPOHHBIMH
UCTOYHUKaMU MHGpopMaluu (37eKTpoHHas (GopMa yueOHUKa, 3JIEKTPOHHBIE CII0Bapu, o0Opa3oBaTeibHbIe
CaiThl, OpUEHTHPOBAHHBIE Ha O0YYAIOIINXCA HA4YaIbHOTO 00IIEro 0Opa3oBaHus).

ANTOPUTMBI pelIeHUS] U3yUYEHHBIX YU€OHBIX U MPAKTUUECKUX 3a/1a4.

YHUBEPCAJIbHBIE YUYEBHBIE JJEUCTBUSI
N3yuenue matemMaTtuku B 4 Kjacce CroCOOCTBYET OCBOCHHIO Psijia YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM:
MO3HABATEJIbHBIX YHUBEPCAIbHBIX yUEOHBIX NEHCTBUN, KOMMYHHKATUBHBIX YHUBEPCAJIbHBIX Y4YEOHBIX
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JENCTBHH, PETYJIATHBHBIX YHUBEPCAIbHBIYHeOABIX AEHCTBINAICOBMETIHOI nesmemsaoeTa. | 4 Kiacch

Io3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eliCTBUSA

Ba3oBble jornueckue u ucciae10BaTe1bCKHe 1eiiCTBUS:

OpPUEHTUPOBATHCSI B U3YUEHHOW MaTeMaTHYeCKOW TEPMHUHOJIOTUH, UCIIOJIb30BaTh €€ B BBICKA3bIBAHUAX U
pacCcyXAeHUSIX;

CpaBHUBaTb MaTeMaTHYeCKHe OOBEKTHI (UKCa, BEIMYMHBI, F€OMETpUYecKHe (QUIypbl), 3alKChIBaTh
NPU3HAK CPABHEHUS;

BbIOMpPATh METOJl PELICHUs MaTeMaTHYECKON 3ajjauu (aIropuT™ AeUCTBUS, IPUEM BBIUUCIIECHUS, CIIOCOO
pelIeHusl, MOJICIIMPOBAaHNE CUTYAINH, Iepedop BapUaHTOB);

0o0OHapy’KUBaTh MOJIEIH N3YUYEHHBIX FTEOMETPUUECKUX (DUTYP B OKPYKAIOLIEM MHPE;

KOHCTPYUPOBATh T'€OMETPHUECKYIO (UTYpy, 00NaJarollyi0 3aJaHHBIM CBOMCTBOM (OTPE30K 3a/JaHHOU
JUINHBI, JIOMaHas ONpeaesIEHHON JJIMHBI, KBapaT C 3aJaHHbIM IIEPUMETPOM);

KJIaccu(pUIUpPOBaTh 00BbEKTHI 10 1—2 BHIOpAaHHBIM IIPU3HAKAM;

COCTaBJIATh MOJIEJIb MATEMaTUYECKON 3a7a4M, IPOBEPATh €€ COOTBETCTBUE YCIOBUAM 3a/1a4H;
OTIpeNeNATh C TMOMOINBI0 IU(PPOBBIX W AHAIOTOBBIX MPHOOPOB: Maccy mpeamMeTa (dJIEKTPOHHBIE WU
THpeBbIe BECHI), TemIeparypy (IpajyCHHMK), CKOpPOCTb JBHMXXEHHS TPAHCIIOPTHOIO CpeACTBa (Maker
CIU0OMETPA), BMECTUMOCTh (U3MEPUTEIBHBIE COCY/IBI).

PabGora ¢ nnpopmanmeii:

IPEICTaBIATh HHPOPMALIMIO B Pa3HBIX (OpMax;

U3BJICKaTh U WHTEPHPETHPOBATh HH(OpMAINIO, NPEACTABICHHYIO B Tallulle, HAa AUarpamMMe;
UCTIONIB30BaTh CIPABOYHYIO JIMTEpATypy /i moucka wuH(popmamuu, B ToM uucie MHTepHer (B
YCIOBUSAX KOHTPOJIHUPYEMOI'O BBIXO/A).

KoMMyHHMKaTHBHBIE YHUBePCcAJIbHbIE YUyeOHbIe IeiicTBHS

UCIIOJIb30BaTh MaTEMATUYECKYIO0 TEPMUHOJIOTHIO JJIS 3alIMCU PEIIEHUs IPEIMETHON WM MpaKkTUYECKOH
3a/1a4i;

IPUBOAUTH PUMEPBI U KOHTPIIPUMEPHI JUIsl TOATBEPHKACHUS WM OIPOBEPKEHUS BHIBOJIA, TMIIOTE3bI;
KOHCTPYHPOBATh, YATATh YACIOBOE BBIPAKCHUE,

OIUCHIBATh HPaKTHYECKYIO CHUTYaIHIO C  UCIOJb30BaHUEM U3y4YEeHHOU
TEPMHUHOJIOTHH;

XapaKTepu30BaThb MaTeMaTUYECKUE OOBEKTHI, SIBICHUS U COOBITHS C IMOMOIIBIO U3YYEHHBIX BEJIHYNH;
COCTaBJISITh MHCTPYKIIMIO, 3alIMChIBATh PACCYKACHNUE;

MHULIUUPOBATh OOCYXKJAEHUE pa3HBbIX CIIOCOOOB BBIMOJHEHMS 33JaHUs, MOUCK OIIMOOK B PEIICHUU.
PeryisiTuBHbIE YHUBEpPCAJIbHBIE YUeOHbIe AeiicTBHUSA

KOHTPOJHMPOBATh MPABUWIBHOCTh M TOJHOTY BBINOJIHEHUS aNropuTMa apuMeTH4ecKoro IercTBus,
pelIeHns] TEKCTOBOMW 3a/1a4H, TOCTPOCHHUS TEOMETPHUYECKOH (DPUTYPBI, U3MEPEHUS;

CaMOCTOSITENIHO BBIMOJHATh MPUKHUIKY M OLEHKY pe3yjbTaTa HU3MEpEHHUH; HaXOIUTb, WCIPABIATH,
NPOTHO3UPOBATH OIIUOKH W TPYIHOCTH B pEIICHUH

y4eOHOM 3a1a4u.

CoBmecTHAs 1eATEJIBHOCTD

y4acTBOBaTh B COBMECTHOM JI€ATEILHOCTH: JOTOBAPUBATHCS O CIIOCOOE pEIIeHus, paclpelesiaTh paboTy
MEXJly WIeHaMU TPYMNIbl (HampuMep, B Cilydyae pelieHus 3ajaad, TpeOyrommux mnepedopa O0JbIIOro
KOJIMYECTBA  BapUaHTOB), COIJIACOBBIBATh MHEHHS B XOJ€ TIOMCKa JO0Ka3aTelbCTB, BbIOOpa
palroHaIBLHOTO CTI0C00a;

JIOTOBApUBAThCS C OJHOKJIACCHUKAMH B XOJ€ OpraHu3alMd TPOEKTHOM paboThl ¢ BEIWYMHAMHU
(cocTaBiieHHE pacHHCaHUs, MOACYET JCHET, OLIEHKa CTOMMOCTH M TOKYIKH, MpUONMKEHHAs OIeHKa
paccTOSHUN M BPEMEHHBIX MHTEPBAJIOB, B3BEIIMBAHUE, M3MEpPEHHE TEMIEpPaTypbl BO3IyXa M BObI),
reoMeTpuueckuMu (urypamu (BeIOOp (Gopmbl U AeTanei Mpu KOHCTPYHPOBAHMM, PACUET U pa3MeETKa,
NPUKUIKA U OIIEHKa KOHEYHOT'O pe3yJibTaTa).

MVMIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IPOT'PAMMBI ITIO MATEMATUKE HA
YPOBHE HAYAJIBHOI'O OBHIEI'O OBPA30BAHUS

Nzydyenue unHOpPMATHKM HAa YpPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHHs HAIPaBJIEHO Ha JIOCTHXKEHUE
00yYaromyMHUCs JTUYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX Pe3yJbTaTOB OCBOCHHS COJEpIKAHUS

y4eOHOT0 MpeameTa.
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JIMUHOCTHBIE PE3YJIBTATHI denepanpHas paboyast mporpamma | Matematuka. 1—4 kiacchel
JIMYHOCTHBIE PE3YNbTAaThl OCBOCHMS IPOrpaMMbl MO MaTeMaTUKE HA YpPOBHE HAYaJIbHOTO OOIIETO
00pa30BaHuUs JOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCIMTATENBHOW JESITEIbHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU POCCHUICKMMHU COLIMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHU,
IPUHATBIMU B O0ILECTBE MPAaBUJIAMU U HOPMaMU HIOBEACHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMUS,
CaMOBOCIIUTaHMS U CAMOPA3BUTHS, (OPMUPOBAHUS BHYTPEHHEH MO3HUIINHU JINYHOCTH.

B pe3ynbraTe M3ydyeHus MareMaTHKM Ha ypPOBHE HAdaJabHOIo 00IIero odpa3zoBaHMs y OOydaroLerocs
OyayT chopMUpOBaHBI CIIEAYIONINE JINYHOCTHBIE PE3YIIbTATHI:

0CO3HaBaTh HEOOXOAMMOCTb HM3Y4YCHMsI MAaTEMaTUKU Ul ajalTalud K *XU3HEHHBIM CUTYyalUsaM, AJIs
pa3BUTHs 001l KyJIbTYpHl 4eJI0BEKa, CIOCOOHOCTH MBICIUTD, PACCYK/1aTh, BBLABUTATh MPEAIONOKCHHS
Y JI0Ka3bIBATh WK ONIPOBEPraTh UX;

OPUMEHSTh TpaBWJIa COBMECTHOH JIEATENBHOCTH CO CBEPCTHHKAMH, IPOSBIATH CIIOCOOHOCTB
JIOTOBapUBAThCS, JIMIUPOBATh, CJIENOBATh YKa3aHUSAM, OCO3HABATh JIMUYHYIO OTBETCTBEHHOCTh M
00BEKTHUBHO OLIEHUBATh CBOW BKJIAJ| B OOIIMN pE3yJIbTaT;

OCBaMBaTh HAaBbIKM OpraHU3aluu 0€30IacHOr0 MOBeIeHHs B HH(OPMALIMOHHOM Cpefie;

IPUMEHSATh MaTEMaTHKY JUIsl pEeLIeHUs MPAKTUYECKUX 3a/lad B MIOBCEJHEBHOM JKU3HU, B TOM YHUCIE IIPU
OKa3aHUM NOMOILM OJJHOKJIACCHUKAM, JETSIM MJIAJIILIEr0 BO3PAcTa, B3POCIBIM U MOKUIIBIM JIFO/IAM;
paboTaTh B CUTyalUsiX, PaCIIMPSIOUIMX OIBIT IPUMEHEHUS MaTEMaTHMUYECKUX OTHOIIEHUH B peajbHOM
YKU3HH, TOBBIIIAIOIIMX UHTEPEC K UHTEIJIEKTYAIbHOMY TPY/y U YBEPEHHOCTb CBOMX CHJIaX IIPU pEILIEHUH
MIOCTaBJIEHHBIX 33Ja4, YMEHUE IPE0A0JIEBATh TPYIHOCTH;

OLIEHUBATh MIPAKTUYECKHE U Y4eOHbIE CUTyalluH C TOUKH 3pEHHUS BO3MOYKHOCTH ITPUMEHEHHSI MaTeMAaTUKU
JUTSL PAalMOHATIBHOTO U APPEKTHBHOTO PEIICHUS YIeOHBIX U )KU3HEHHBIX MPOOIIEM;

XapaKTepu30BaTh CBOU YCIIEXU B U3yUYEHUM MAaT€MaTHKH, CTPEMHUTHCS YIiyOssaTh CBOM MaTeMaTHYECKUE
3HAHUS U YMEHMsI, HAMEYaTh ITyTH yCTPAHEHUS TPYIHOCTEH;

HOJIb30BAThCsl PA3HOOOPA3HBIMM HMH(OPMALIMOHHBIMU CPEACTBAMH JUIsI PEIICHUS NPEJIOKEHHbIX U
CaMOCTOSITENIbHO BBIOPAHHBIX YU€OHBIX MPoOIIeM, 3a1a4.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe qeliCTBUA

ba3oBble J1oru4yeckmne 1eMCTBUA:

YCTaHABIIMBATh CBSA3U M 3aBUCUMOCTH MEXAY MaTEMaTHUECKUMU 00bEKTaMHU («YacTh-1EJI0e», «IIpUYNHa-
CJIEZICTBUEY, IPOTSHKEHHOCTD);

OPUMEHSATh 0a30Bbl€ JIOTMUECKHWE YHUBEpCAJIbHbIE [EHCTBUS: CpaBHEHHUE, aHaIU3, KilaccuuKaius
(rpynnupoBka), 000011eHHE;

npuoOperaTh  IpakTHUYeCKWe  rpaduyeckue W U3MEPUTENbHbIE  HAaBBIKM JUISl YCHEIIHOIO
peleHns yueOHbIX U KUTEHCKUX 3a/1a4;

IPEJICTaBIISITh TEKCTOBYIO 3a/1ady, €€ peleHre B BUJE MOJIENIH, CXEMbI, apU(METHUUECKOH 3aIllucH, TEKCTa
B COOTBETCTBHH C MPEAJIOKEHHON yueOHOI pobsieMoii.

Ba3zoBble ucciienoBarenbcKkue 1eHCTBUS:

HPOSIBIIATH CIIOCOOHOCTh OPUEHTHPOBATHCS B YUE€OHOM MaTepHaie pa3HbIX pa3/ieloB Kypca MaTeMaTHUKH;
MOHMMATh U aJIeKBaTHO MCIOJIb30BaTh MAaTEMAaTHUECKYI0 TEPMUHOJIOTHIO: pa3indarh, XapaKTepHu30BaTh,
UCIIOJIb30BAaTh /IS peIlieHHs YUeOHBIX U MPAKTHUECKUX 3a/ay;

NPUMEHSTh U3YUYEHHbIE METO/bI IIO3HAHMS (M3MEpPEHHE, MOIETUPOBaHNE, TIeEpeOOp BApUAHTOB).

Padora ¢ nndgopmanmeii:

HaXOAWTh M MCIOJb30BaTh JJISl pelIeHus y4eOHBIX 3aJad TEKCTOBYIO, Ipaduyeckyro HHpOpMaIHIo B
pa3HBIX UCTOYHUKAX MH()OPMAIIMOHHOM CpEJibl;

YUTaTh, UHTEPIIPETUPOBATHh Ipapuuecky MpeICcTaBIeHHY0 HHPOopMaIuio (cxemy, TabiauIly, AuarpamMmmy,
JIPYTYI0 MOJEID);

Ope/CTaBIsATh MHGOPMaLKI0 B 3aJaHHON (opme (IONOJMHATH TalnMIly, TEKCT), (OpMYyIHpPOBATh
yTBEpKJIeHHE 10 00pasily, B COOTBETCTBUU C TPEOOBAHUSAMH yUeOHOM 3a/1a4H;

NpPUHUMATH MpaBuja, OE30MAaCHO HCIOJIB30BaTh IMpeAsiaraeéMble AJIEKTPOHHBIE CPEACTBA M HWCTOUYHUKU
UHpOpMaLIUH.

KoMMmyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS
Oo0menue:
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KOHCTPYUPOBATh YTBEPKICHHS, IPOBEPATH BXHETVHAOITH) 01as iporpamma | Matemaruxa. 14 kiacchl
UCIIOJIb30BaTh TEKCT 3aJaHus  JIg  OOBSICHEHHs  crmocoba W XOAa  pelIeHUs
MaTeMaTHYeCKOM 3a71auM;

KOMMEHTHPOBATh ITPOLIECC BHIYUCIIECHUS, IOCTPOCHHUS, PEILICHUS;

OOBSICHATH ITOJIyYEHHBII OTBET € MCII0JIb30BAHUEM U3yUYCHHON TEPMUHOJIOTHH;

B IIPOLIECCE JHAJIOTOB MO OOCYXIEHUIO M3YYEHHOTO0 MaTepHuajia — 3a/aBaTh BOIPOCHI, BBHICKA3bIBATH
CYX/IEHUS, OLIEHMBAaTh BBICTYIUIEHUS YYaCTHHUKOB, IPHUBOAUTH JIOKA3aTENbCTBA CBOEH IPaBOTHI,
HPOSIBJIATH 3TUKY OOILICHHS;

CO3/1aBaTb B COOTBETCTBMM C Y4eOHOM 3ajadell TEKCThl PAa3HOr0 BHUJA — ONMCaHUE (HampuMmep,
reOMETPUYECKO (DUTYPBI), paccyxaeHue (K mpuMepy, MpH PEelIeHUH 3a7aui), HHCTPYKLIHUS (Harpumep,
U3MEpEHUE JUIMHBI OTPE3Ka);

OPUEHTHPOBATHCS B AITOPUTMAX: BOCIIPOU3BOIUTD, JOTIOIHATh, HCIIPABIATH 1€()OPMUPOBAHHBIE;
CaMOCTOSATEJILHO COCTABIISATh TEKCThI 3aJaHUM, aHAJIOTUYHbIE TUIIOBBIM N3yUEHHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIe y4eOHbIe 1eCTBUS

Camoopranu3aums:

IUTAHUPOBATh JICUCTBUS 10 PEUICHUIO YUYeOHOM 3a/1auu JIJIs IOJMy4YeHUs pe3ybTaTa; IUIaHUPOBAaTh JTarlbl
IpEJCTOsIIEN paboThl, ONPEAEATh IOCIEA0BATENLHOCTh

y4eOHBIX JICHCTBUIA;

BBINOJIHATh npaBuia  0e30IaCHOTO UCIOJIb30BAHUS AJIEKTPOHHBIX CpEACTB,
npeiaraeMbIX B IpoIiecce 00ydeHusl.

CamMokoHTpOJIb (pediexcus):

OCYHIECTBIISITH KOHTPOJIb MPOIlecca U pe3yibTaTa CBOCH NesATEIbHOCTH; BEIOUPATh U MPU HEOOXOIUMOCTH
KOPPEKTUPOBATH CIIOCOOBI JICHCTBUM;

HaXOAWTh OIIMOKU B CBOEH paboTe, yCTaHABIUBATh WX MPUYUHBI, BECTU MOUCK IMyTEH MPEOAOJCHHS
OIINOOK;

OPeBUIETh BO3MOXXHOCTh BO3HHUKHOBEHHS TPYIHOCTEH M OIIMOOK, MpeaycMaTpHBaTh CIIOCOOBI HUX
npenynpexaeHus (GopMyJInpoBaHUE BOIIPOCOB, 0OpalieHne K y4eOHUKY, TONOJHUTENbHBIM CPEACTBAM
00y4YeHHMsI, B TOM YHUCIIE HJICKTPOHHBIM);

OLICHUBATh PAIIMOHAIBHOCTh CBOUX JIEUCTBUH, 1aBaTh UM KaUECTBEHHYIO XapaKTEPUCTHKY.

CoBMecTHAA 1eATEeJIbHOCTD:

y4acTBOBaTh B COBMECTHOM JI€ATEILHOCTHU: PACTIPEAEATh padOTy MEX/y YJIeHAMH TPYIIbI (HampuMep, B
clly4yae peuieHus 3aaad, TpeOyromux mepedopa OOJBIIOT0 KOJWYECTBA BapUAHTOB, IPUBEICHUS
OpPUMEpPOB M KOHTPIPHUMEPOB), COTJIACOBBIBATH MHEHHS B XOJ€ IOMCKA JO0Ka3aTeNlbCTB, BBIOOpA
paIMoOHATILHOTO CITOCc00a, aHan3a HHPOPMAITUH;

OCYIIECTBIISITh COBMECTHBII KOHTPOIb M OLEHKY BBIMOJHAEMBIX ICHCTBHM, MPEIBUIETh BO3MOKHOCTD
BO3HHUKHOBEHUS OIIMOOK U TPYJHOCTEH, IpeAyCMaTPpUBATh MyTH UX MPEAYPEKICHUS.
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®enepanbHas pabouas mporpamma | Maremaruka. 1-4 kiaccol

MNPEIMETHBIE PE3YJIbTATDBI

K KOHITy o0OyueHuss B 1 Kkiacce y oOyyaromierocs Oynyt  chopMHUPOBaHBI
CJICAYIOUINE YMEHUS:

YHUTAaTh, 3aITUCHIBATh, CPABHUBATH, YIIOpsA04YnBaTh uncia ot 0 1o 20;

MEPECYNTHIBATh PA3IMYHBIC OOBEKTHI, YCTAHABIMBATH MOPSIKOBBI HOMEP OOBEKTa; HAXOIUTh YHUCIA,
OOJBIIIE WJIM MEHBIIME JAaHHOTO YUCIIA Ha 3a/IaHHOE YWCIIO; BBINOJHATH apU(PMETUUYCCKHE ICHCTBHS
CIOKCHMsI U BblunuTaHusi B mpeaenax 20

(YcTHO M TUCBMEHHO) 6€3 TIepexoaa uepe3 AeCATOK;

HA3bIBaTh M pa3lU4aTh KOMIIOHCHTHI JEWCTBUN CIIOKCHHs (ClaraeMble, CyMMa) W BBIYATAHUS
(YMeHbIIIaeMO€e, BEIUUTAEMOE, PA3HOCTD);

pemiaTh TEKCTOBBIC 3a/adyll B OJHO JCHCTBHE HA CIOKEHHWE W BBIYMTAHUE: BBIICIATH YCIOBHE H
TpeboBaHue (BOIPOC);

CpaBHHMBATh OOBEKTHI IO JJIMHE, YCTaHABIMBAs MEXKIY HHUMHU COOTHOIICHUE

«IUTHHHEE-KOPOUE», «BBIIIE-HUKEY, KITHPE-YIKEN;

U3MEPSATH JUTMHY OTpe3Ka (B CM), Y4ePTUTh OTPE30K 3aaHHOM JTMHBL; Pa3indaTh YUCIIO U mHpPY;
pacrio3HaBaTh TEOMETPUYECKHE (UTYpBI: KPYT, TPEYTOJbHHK, MPSMOYTOJBHUK (KBAJIpar), OTPE30K;
YCTaHABIIMBATh MEXKIYy OOBEKTaMH COOTHOIICHHUS: «CIIEBA-CIIPaBa», «CICPEIM- C3aU», MEKIY;

pacro3HaBaTh BepHbIC  (MCTHHHBIC) M HEBEpHbIC (TOXKHBIE)  YTBEpI)KACHHS
OTHOCHTEJIBHO 33JJaHHOTO Ha0opa 00 BEKTOB/TIPEIMETOB;
TPYIIAPOBATH OOBEKTBI MO 3aJaHHOMY  MPH3HAKy,  HaXxOJWUTh W Ha3bIBaTh

3aKOHOMEPHOCTH B PSTy 00EKTOB NTOBCEIHEBHOM JKU3HH,

pa3nyath CTPOKH M CTOJOLBI TaOJIMIbI, BHOCUTh JTAHHOE B TAOJIMIly, W3BJICKATh JaHHOE WM JIAHHBIE
13 TaOJIMIBI;

CpaBHMBATH JBa 00bEKTa (Uncia, TeOMETpUYECKue PUrypsl);

pacnpeneNsaTb OObEKThI Ha JIBE TPYIIIHI 110 3aIaHHOMY OCHOBAHHUIO.

K xonIty 00yuenus Bo 2 kJjacce y o0yuaromierocsi 0yayT copMUpOBaHbI CIEAYIONINE YMEHHUS:

YUTaTh, 3AMKMCHIBATh, CPABHUBATH, YIOPSAAOUUBATH yncia B npeaenax 100; HaxoauTh 4uciao OoJbliee
WIA MEHBIIEe JAaHHOTO 4YHCla Ha 3aJaHHOE YHCIIO

(B mpenenax 100), Gosblice JTaHHOTO YKCIIA B 331aHHOE YKo pa3 (B mpeaeiax 20);

YCTaHABIIMBATh U COOTIOAATH MOPSIOK MTPH BEIYUCICHUN 3HAYCHUS YHCIIOBOTO BBEIPAXKEHUS (CO CKOOKaMHU
i 0e3 CKOOOK), CoZiepIKaIlero JeHCTBYS COKEHUsS U BhIYuTaHus B nmpeaenax 100;

BBITIONHATh apu(METHYECCKHE JEHCTBUS: CIIO)KCHWEe W BbhMUTaHWe, B mpenenax 100 — ycTHO m
MUCHhMEHHO, YMHOXKEHHE U JieTieHue B npeaenax 50 ¢ uCMoab30BaHuEM TaOIHIIbl YMHOXKECHHUS,

Ha3bIBaTh W Pa3jiMdaTh KOMITOHCHTHI JCHCTBUA YMHOXXCHHS (MHOXXHTEIH, TPOU3BEICHUE), JEICHUS
(memuMoe, TeTUTENh, YaCTHOE);

HAXOJWTh HEM3BECTHBI KOMIIOHEHT CIIOKCHHUS, BBIYUTAHUS;

UCIIONIb30BaTh TMPU BBHIMOTHEHUHM MPAKTHUECKUX 3aJaHWil €JUHHIBI BEJIMYUH JJIUHBI (CAaHTHUMETD,
JEIUMETP, METP), Macchl (KUJIOTPaMM), BpeMEHH (MUHYTa, 4ac), CTOUMOCTH (pyOJib, KomelKa);
OTIPECIISATH C TOMOIIBIO U3MEPUTENLHBIX HHCTPYMEHTOB JITMHY, OTIPEEIIATH BPEMS C IOMOIIBIO YacoB;
CpPaBHHMBATh BEJIMYWHBI JUTHHBI, MACChI, BPEMEHHU, CTOMMOCTH, YCTAaHABJIMBAS MEXTy HUMH COOTHOIIICHUE
«OOJIIbIIIE WITK MEHBIIIE HAY;

pemaTh TEKCTOBBIC 3aJadd B OJHO-JBA JCHCTBHSI: IMPEJACTaBIATH 3aaady (KpaTkas 3aluch, PHCYHOK,
TablMia Wi Jpyras MOJeb), IUIAHUPOBATh XOJA pEIIECHUS TEeKCTOBOW 3amaud B JIBa JICUCTBUA,
0o OpMIIATH €ro B BHJIE apu(PMETHICCKOTO JICHCTBUS WIIM JICUCTBHIA, 3aITUCHIBATH OTBET;

pa3ianyaTh U Ha3bIBaTh TEOMETpUUECKUEe (DUTYPBI: IPSMOM yToJI, JIOMaHyl0, MHOTOYTOJIbHUK;

Ha Oymare B KIETKY H300pakaTh JOMaHYI, MHOTOYTOJIbHUK, YePTHUTh C IOMOIIBI0 JIMHCUKH WIIN
YTOJIbHUKA TIPSIMOM YTOJI, MPSMOYTOJIBHUK C 33/IaHHBIMH JJTHHAMU CTOPOH;

BBITIOJTHATH U3MEPEHHE JUTHH PeaTbHBIX 00BEKTOB C TTIOMOIIBIO INHCHKH,

HAXOAWTh JUTMHY JIOMaHOU, COCTOSIIIIEN U3 IBYX-TPEX 3BEHBEB, IEPUMETP MPSMOYTOIbHUKA (KBaapaTa);
pacrio3HaBaTh BepHble (MCTUHHBIE) H HEBEpPHBIC (JIOXKHBIC) YTBEPXKICHHSI CO CIIOBAMH «BCEY,
«KaXK BTN,

MPOBOAMTH OJTHO-/IBYXIIIArOBBIE IOTUYECKUE PACCYKICHUS U JIeTaTh BHIBOJIBI; HAXOAUTh OOIIUI TIPU3HAK
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TpyNIbl MaTEMATHYECKUX OOBEKTOB (YMCEN, BETHYMH,

reOMETPUUYECKHUX QUTYD);

HaXOJIUTh 3aKOHOMEPHOCTh B psAy OOBEKTOB (UMCEN, T€OMETPHUECKUX (HUTyp); TNPEACTaBIATH
UHPOpPMALIMIO B 3aJaHHON (opMme: IOMONHATh TEKCT 3aladu

YHCIaMM, 3aIOJHATh CTPOKY WJIM CTOJIOen TaOiHIbl, yKa3blBaTh YWCIIOBBIC JAaHHBIC HA PHCYHKE
(M300paKEHUN TEOMETPUUYECKUX (DUTYD);

CpaBHUBATh IPYMIIbI 00BEKTOB (HAXOAUTH O0IIee, Pa3IUIHOE); OOHAPYKUBATH MOAEIH T'€OMETPHUCCKUX
GuUryp B OKpy’KarolieM MHUpPE; MOJ0UpaTh MPUMEPHI, MOATBEPKIAIOIINE CYKICHUE, OTBET; COCTABIISATH
(1OMOJIHATH) TEKCTOBYIO 3a/a4y;

NIPOBEPSTH MPABUILHOCTD BEIYMCICHHS, H3MEPCHHUSI.

K KOHITy o0OyueHHMss B 3 KJjJacce y o0Oyd4aromerocs Oynyt  chopMHUPOBaHBI
CIIEIyIOIINE YMEHMUSL:

YHUTaTh, 3aIIUCHIBATh, CPABHUBATH, YIIOPAJOUMBATh yncia B mpenenax 1000; HaxoauTs uuciao Oosnbliee
WIM MEHbIlIeEe JaHHOIO YHMCJIa Ha 3a/JlaHHOE 4YHCIIO,

B 3aj1aHHOE YncIIo pa3 (B npegenax 1000);

BBINOJIHATh apu(MeTHUecKue ACWCTBUS: ClIOKeHHWe W BbluuTanue (B mpenenax 100 — ycTHO, B
npenenax 1000 — nMCbMEHHO), YMHOXKEHHUE U JIEJICHWE HAa OJTHO3HAYHOE YHUCIIO, JAEJICHUE C OCTaTKOM (B
npenenax 100 — ycTHO ¥ MIUCBMEHHO);

BBINOJIHATH JEHCTBUS YMHOXKeHUE U AeneHue ¢ yuciaamu 0 u 1;

YCTAHABIIMBATh U COOJIIOJIATh MOPAIOK JEHCTBUM MPU BHIYMCICHUHN 3HAYEHUSI YUCIIOBOIO BhIpaXKeHUs (CO
ckoOkaMu wuiaM 0e3 CKOOOK), colepikallero apu@meruyeckue JAeHCTBHUS CIIO0XKEHUS, BBIYMTAHUS,
YMHOXKEHUS U JICTICHHS,

UCIIOJIb30BaTh MPH BBIYHUCIICHUAX [IEPEMECTUTENIBHOE U COYETATENIbHOE CBOMCTBA CIIOKEHUS;

HAXOJIUTh HEM3BECTHBIM KOMITOHEHT apu(h)METHIECKOTO ICHCTBUS;

UCIOJIb30BaTh IPU BBIIOJHEHUHM NPAKTUYECKUX 3aJaHUM M pELIeHUH 3ajad eIMHULbL JUIMHBI
(MMJUTMMETp, CAHTUMETP, ACLUMETP, METpP, KUIOMETP), Macchl (rpaMM, KUJIOTpaMM), BpeMEHH (MHUHYTAa,
4ac, CeKyH/a), CTOUMOCTH (Komeiika, pyOin);

OTpPEAEIATh C MOMOLIBI0 IU(PPOBBIX M aHAJIOTOBBIX NPUOOPOB, U3MEPUTENBHBIX HWHCTPYMEHTOB JJIUHY
(Maccy, Bpewms), BBIIOJHATb NPUKUIKY M OIEHKY pe3ylbTara M3MEpeHMH, ONpeaessTh
MIPOJIOJKUTENEHOCTh COOBITHS;

CpaBHUBATh BEJIWYMHBI JJIUHBI, IUIOIIAAMA, MAcChl, BPEMEHH, CTOMMOCTH, yCTAHAaBJIMBas MEXIy HHMHU
COOTHOILIEHHUE «OOJIbIIIE MM MEHBIIE HA WIH BY;

Ha3bIBaTh, HAXOJUTh JOJIO BEJIMYMHBI (IIOJOBHHA, YETBEPTh); CPaBHHUBATh BEJIUYMHBI, BBIPAXKECHHBIE
JOJISIMU;

UCIOJIb30BaTh NPU PELICHWU 3aJady M B MPAKTUYECKUX CHUTyalMsx (TMOKyNKa TOBapa, OMNpeAesieHHe
BPEMEHH, BHITIOJTHEHHE PACUETOB) COOTHOIIEHNE MEXTy BETMUMHAMY;

IpY pelIeHUH 3a/1a4 BBIOJIHATH CJIOKEHHE U BBIYUTAHHE OJHOPOIHBIX BEIUYHH, YMHOXKEHUE U JEJICHHE
BEJIMYMHBI Ha OJIHO3HAYHOE YHUCIIO;

pewmiath 3aJaud B OJHO-[BA JEHCTBMS: MPEJICTAaBIATh TEKCT 3aJlaud, IUIAHUPOBATh XOJ peIleHUs,
3aMMChIBaTh PEIIEHHE U OTBET, AaHAJU3UPOBATh pellleHue (MCKATh APYroi crnocol penieHwus ), OleHuBaTh
OTBET (YCTaHABJIMBATh €0 PEATUCTUYHOCTD, IPOBEPATH BHIYHCIICHHS);

KOHCTPYHUPOBaTh TMpPSIMOYTOJBHUK W3 JaHHBIX QUryp (KBaapaToB), JAEIUTH NPSIMOYTOJBHUK,
MHOT'OYTOJIbHUK Ha 33JJaHHbIE YacTH;

CpaBHMBATh (PUTYpHI 110 TUIOIIAIU (HaJIOKEHUE, COIIOCTABICHIE YUCIOBBIX 3HAYEHUN);

HaXOJUTh MEPUMETP MPSIMOYTOJIbHUKA (KBapaTa), MIIOoUa b NpAMOYToJIbHUKA (KBaapaTa);

pacno3HaBaTh BepHble (MCTUHHbIE) U HEBEpHbIE (JIOKHBIE) YTBEPHKJIEHHUS CO CIOBAMM: «BCEM,
CHEKOTOPBIE», KUY, KKAKABII», «ECIH. .., TO...»;

dbopMynMpoBaTh YTBEpKJIEHUE (BBIBOJM), CTPOUTH JIOTUYECKHE PACCYXKACHHS (OIHO-ABYXIIaroBble), B
TOM YHCJIE C UCTIOIb30BAHUEM U3YUEHHBIX CBS30K;

KJ1accu(puIUpoBaTh 0OBEKTHI IO OJJHOMY-ABYM IIPU3HAKAM;

U3BJIEKaTh, UCIOJIb30BATh MH(POPMALIHIO, IPEICTABICHHYIO Ha MPOCTEHIINX JuarpaMMax, B TaOnMLax
(HampuMep, pacHucaHue, PeKuM paboThl), Ha IMpeaMeTax
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NOBCEHEBHOM JKM3HM (Hampumep, SpibIK, ITHKETKa), a TaKkKe CTPYKTYpPHpPOBaTh HWH(POPMALHUIO:
3aIl0JHATH IPOCTENIINE TaOIHILIbI;

COCTABJIATh IIJIAaH BBINIOJHEHHWS Y4YeOHOro 3aJaHusl M CIEAO0BaTh €My, BBINOJHATH JEHCTBHS IO
QITOPUTMY;

CpaBHUBAaTh MaTeMaTU4ECKUE 00BEKTHI (HaxoauThH obmee, pasin4Hoe,
YHUKaIBHOEC);

BbIOMpaTh BEPHOE PELICHUE MaTEMAaTUYECKOM 3ajauu.

K kon1y o0yuenus B 4 kjacce y oOyuaromierocst OyayT chopMupoBaHbl CIEAYIOMINE YMEHUS:

YUTaTh, 3alUCHIBaTh, CPABHUBATh, YIOPSAIOUYMBATH MHOTO3HAYHbIC YMCIA; HAXOMUTh 4YHCIO OoJbliee
WIA MEHbIEe JaHHOTO YHCa Ha 33aJaHHOE YHUCIIO,

B 33JJaHHOE YHCIIO Pa3;

BBITIOJTHATH apudmernyeckue NEHCTBHS: CIIOKCHHE u BBIYUTAHUE C MHOTO3HAYHBIMH
yycliaMu nucbMeHHO (B mpenenax 100 — ycTHO), yMHOXKEHHE U JIeJIeHHEe MHOTO3HAuHOTO 4Kclia Ha
OJIHO3HAYHOE, JIBy3HAUYHOE 4YHUCIO0 NUChMEHHO (B mpexaenax 100 — ycTHO), AelieHHE C OCTaTKOM —
nucbMeHHo (B mipeaenax 1000);

BBIYHCIIATh 3HAYCHUE YMCIOBOTO BBIpAKEHMsS (CO CKOOKamMHM WM 0e3 CKOOOK), coaepkamiero 2—4
apuMeTUYeCKuX NEHCTBUS, UCIIOJIB30BATh MPH BBHIYUCICHUSIX M3YYCHHBIE CBOMCTBA apu(METHUECKUX
JIEUCTBHIA;

BBIMIOJHATh TMPUKUIKY pe3yibTaTa BBIUMCICHHM, MPOBEPKY IMOIYYEHHOTO OTBETa [0 KPHUTEPHUSIM:
JIOCTOBEPHOCTH (PEaTbHOCTB), COOTBETCTBHE MPABWITY (QITOPUTMY), @ TAKIKE C TOMOIIBIO KaTbKYJIATOPA;
HAXOAHTb JOJIO BEIMYMHBI, BETUYUHY 110 €€ JI0IC;

HAXOJWTh HEM3BECTHBI KOMITOHEHT apHU(METHUECKOTO JCHCTBUS;

UCIIONIb30BaTh €UHUIIBI BEIMYMH MPU PEHICHUH 33/1a4 (IJIMHA, Macca, BpeMsi, BMECTUMOCTh, CTOUMOCT,
II011a/1b, CKOPOCTH);

UCIIONIb30BaTh MPHU PEIICHWU 3a7ad EIWHHULBI JJIUHBI (MUJUIUMETDP, CaHTUMETp, IELUUMETp, METp,
KUJIOMETpP), Macchl (TpamMM, KWJIOrpaMM, LIEHTHEp, TOHHA), BPEMEHHU (CeKyHJa, MMHYTa, 4yac, CyTKH,
HEJIeNsl, MeCsll, T0J1), BMECTUMOCTH (JIUTP), CTOMMOCTH (KoTelKka, pyOis), Tuomaau (KBaapaTHBIA METp,
KBaJIPaTHBIN JICIUMETp, KBaJIPATHBIH CAHTHMETP), CKOPOCTH (KHJIOMETp B 4Yac);

UCIIONIb30BaTh MPHU PEHICHUH TEKCTOBBIX 3a/lad U B MPAKTUYECKUX CUTYAILUAX COOTHOIICHUS MEXIY
CKOpPOCTBIO, BPEMEHEM W TPOHUIICHHBIM IyTeM, MEXAY MPOH3BOIUTEIHLHOCTHIO, BpEMEHEM M 00BEMOM
paboThI;

OTpeNeNaTh C TOMOIIBI0 IH(POBBIX M aHAJIOTOBBIX NPUOOPOB MacCy NpEIMETa, TeMIepaTypy
(Hampumep, BOABI, BO3AyXa B MOMEIIEHWH), BMECTUMOCTh C TOMOIIBbI) H3MEPHUTEIBHBIX COCYIOB,
MPHUKUIKY U OIICHKY pe3yJibTaTa H3MEPEHUI;

peliaTh TeKCTOBbIE 3a7aun B 1-3 melicTBUs, BBIMOIHATH MPEOOpa30BaHKEe 3aJaHHBIX BETUYHH, BRIOMPAThH
IPH PEIICHUM ITOJAXOIANINE CITOCOOBI BBIYUCIICHUS, COYECTAast YCTHBIC U TUChbMEHHBIC BBIYUCICHHUS U
UCTIONB3YS, MPU HEOOXOIUMOCTH, BBIYHCIUTEIHHBIC

YCTPOHCTBA, OIICHUBATH MOJTyUYEHHBIN PE3yIbTaT IO KPUTEPHSIM: PEaTbHOCTh, COOTBETCTBUE YCIIOBHIO;
pemaTh MpakTHYeCKHUe 3aJaud, CBSI3aHHBIE C TOBCEIHEBHOM JKM3HBIO (HAmpHUMep, MOKyIKa ToBapa,
ompejicficHue BpPEMEHH, BBIMOJTHCHHWE pacdyéToB), B TOM 4YHUCIIe ¢ W30BITOYHBIMH JaHHBIMH,
HAaXOAWTh HEJOCTAoIlyl0 uHpopManuo (Hampumep, W3 TaONHI, CXEeM), HaXOAWUThb pa3IHYHbIC
CIOCOOBI peLIeHMUS;

pa3ianyaTh OKPYXHOCTh U KPYT, U300paxaTh C MOMOIIBI0 UPKYJIS U JTUHEHKH OKPYKHOCTh 3a/IaHHOTO
paauyca;

pa3nuyaTh M300pakeHUs MPOCTEHINNX MPOCTPAHCTBEHHBIX (uryp (map, KyO, IWIMHIpP, KOHYC,
nUpamMiIa), pPacrno3HaBaTh B MPOCTEHINNX CIy4asX MPOCKIHUH TPEIMETOB OKPYKAIOIIEro MHpa Ha
TUTOCKOCTH (T10JI, CTEHY);

BBIMOJHATh pa30ueHue (MOKa3blBaTh Ha PHUCYHKE, 4epTexe) MpocTeiiiel cocTaBHOW QUIypbl Ha
MPSIMOYTOJIBHUKYU (KBaJapaThl), HAXOIUTh MEPUMETP M IUIOMAAL (PUTYp, COCTABIEHHBIX U3 ABYX-TPEX
MPSIMOYTOJIBHUKOB (KBaIpaTOB);

pacrio3HaBaTh BepHbIE (MCTUHHBIC) W HEBEpHBIC (JIOKHBIC) YTBEPIXKICHUS, TPUBOIUTH TPUMED,
KOHTPIIPUMED;
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(dbopMyIHpoBaTh yTBEpXKAeHUE (BBIBOJ), CTPOUTD JIOTHYECKUE PACCYKICHHS (IBYX- TPEXILATOBBIE);
KJIacCCU(UIIUPOBATh OOBEKTHI MO 3aJaHHBIM WM CaMOCTOSITEIIBHO YCTAHOBJICHHBIM OJHOMY-JIBYM
IpU3HAKaM;

U3BJIEKATh U UCIIOJIb30BaTh JJIsl BBIMOJIHEHUS 3alaHUN U pelIeHUs 3a1a4 HHPOPMAIUIO, IPEICTABICHHYIO
Ha MPOCTEUIINX CTOJIOYATHIX IUarpaMMax, B TaOMUIAX C JaHHBIMH O PEeaJbHBIX MpoIeccax U sIBICHUSIX
OKpYXaroIero Mupa (Hampumep, KalleHJapb, paclucaHue), B MpeaMeTax MOBCEIHEBHON KHU3HU
(HarpuMmep, CUeT, MEHIO, NIPAC-JIUCT, 00BSBIICHUE);

3alOJIHATh  JAHHBIMU  TPEUIOKEHHYI0 — TabnmuIly, CTONOuYaTyr0  JuarpamMmy;  HCIOJIb30BaTh
dbopManu30BaHHBIE OMUCAHUS TIOCICIOBATEIILHOCTH JICHCTBUN

(anmroputm, IJ1aH, CXeMa) B MPAKTUUYECKUX U YUYEOHBIX CUTYAlUsIX, JOMOJHATH AITOPUTM, YIOPSA0YUBATD
11ary aJirOpuTMa;

COCTAaBJISITh MOJIENIb TEKCTOBOM 3a/1a4i, YUCIOBOE BHIPAKEHUE;

BbIOMpaTh palMOHAJIbHOE pEIIEHHE 3aJauyd, HAXOAWUThb BCE BEPHBIE PELIEHUS U3 IPEIOKEHHbIX.
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1 KJIACC
Ner/m [HammenoBanwue pazaenoB u [KommuecTBo [IporpaMMHOE coepKaHue
TeM JacoB XapaKTepHUCTHKA IEATSITLHOCTH 00YYarOIIIXCs
y4eOHOTro mpeameTa
Pa3mea 1. Unciia v BeIMYMHBI
1.1 Ywucna ot 1 10 9 16 Uwucna ot 1 no 9: pasnudenue, [Pabora B mapax/ rpymmax: GopMyJIUpOBaHNE OTBETOB HA BOIPOCHI:
YTEHHE, 3aIIUCh «Ckonbko?», «KoTopslii 1o cuéty?»,
«Ha ckoapko 0oibiie?y», «Ha CKoabKko MEHBIIE?Y,
«UTO MOTYYUTCS, €CIIM YBETUYUTH/YMEHBIIIUTh KOTUYECTBO Ha 1, Ha
2?7» — 110 00pasIly U CaMOCTOSATENHHO.
CnoBecHOE OMUCAHUE TPYNIBI IPEIMETOB, psila yncen. YTeHue u
3amUCh MO o0paslly ¢  CaMOCTOSITENIBHO  TPYII  YHCEll,
reoMeTpUYecKux Guryp B 3aJaHHOM M  CaMOCTOSATEIHHO
YCTAaHOBJICHHOM TOPSIJIKE.
YopakHeHus: yBeNIWYeHHe/ YMEHBIICHHE YHCIa Ha HECKOJBKO
€IMHHUII B PAKTUICCKOU CUTYaIUH;
MICbMO LIU(p
1.2 Yucna ot 0 xo 10 4 Ennnuna cuéra. OO0cyx/IeHre: Ha3HAYeHNE 3HAKOB B MAaTeMaTHKE; CUTYallUH, B

JlecsTok. Cuét nmpeMeToB,
3anuch pe3ylibraTa HuppaMu.
UYwucrno u nmudpa 0

KOTOPBIX MosiBIIsieTcst urcio U uudpa 0. Paborta ¢ TepMUHOIOTHEH:
1M (dphl; 3HAKU CPABHEHUS, PABEHCTBA, apU(PMETUUECKUX JIEHCTBUN
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[IpY U3MEPEHUH,

BBIYUCIICHUN
1.3 Yucmaor 11 mo 20 6 Uwucna B npeaenax 20: urenue, [YcTtHas pabora: CU4€T €IMHHMIIAMH B Pa3HOM IOPSIKE, UYTEHHUE,
3arnuch, CpaBHEHUE. YIIOPSIZIOYEHUE OJIHO3HAYHBIX U JBY3HAYHBIX YUCEN; CUYET MO 2, 1O
OnHO3HAYHBIE 5.
Y JIBy3HAYHBIC YMCIIA. Pabora ¢ Tabmuueidl uymcen: HaOMIOAEGHWE, YCTAHOBJICHUE
YBenuyenue 3aKOHOMEPHOCTEH B pACHOJIOKEHUU YHCE.
(YMEHBbILIEHNE) YKciia Ha Pabora B mapax/rpynmnax: ¢GopMyJIHpOBaHHE BOIIPOCOB, CBS3aHHBIX
HECKOJIbKO eIMHUI] C TIOPSIAKOM YHUCEll,
YBEIMYCHUEM/yMCHBIIIEHUEM YHCIa Ha HECKOJbKO  CIUHUII,
[YCTaHOBJICHHMEM 3aKOHOMEPHOCTH B PSJLy YUCEIL.
MopenupoBaHre Y4eOHBIX CUTYAIIU, CBSI3aHHBIX
C TMPUMEHEHHEM TMPEACTaBICHUH O 4YHUClIe B MPAKTUYECKUX
CUTYaIUsIX
1.4 Jlnuna. 3mepenue 1uHbl (8 JlnvHa 1 e€ u3MepeHue. 3HAKOMCTBO ¢ IPUOOpPaMU ¥ UHCTPYMEHTaAMH
EnquHUNGI JJINHEBL 1 IJIT UI3BMEPEHUS BeJIWYMH. JIMHElKa KaK MPOCTEUIINI UHCTPYMEHT
yCTaHOBIIEHUE COOTHOIIICHUS |[M3MepeHus JnHbl. Habmonenue
MEXKy HUIMH: CAHTUMETD, NecTBUS U3MepUTENbHBIX TPHOopoB. OOCyKIeHNE: Ha3HAUCHHE U
NELUMETP HE0OXOIUMOCTh HCIIOJIb30BAHUS BEJTMYMH B KHU3HU.
[TpakTrueckas paboTa: UCIOIH30BAHNUE JTMHEUKHI
UIsT  U3MEpeHus JUIMHBI oTpe3ka. KomnmektuBHas pabota 10
[Pa3IMUEHUI0 W CPaBHEHHUIO BenW4WH. VrpoBble ympaxHEHUs s
BaKpeIieHUs yMEHHUS IEPEXOAUTh
OT OJTHOW BEJIMYMHBI JUTMHBI K IPYyTOH
HToro mo pa3aeny 34
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Pa3nen 2. Apudpmernueckue aeicTBusi

C0>XCHHE 1 BBIYUTAHUE YHCEIT
B npenaenax 20.

Ha3BaHus KOMIIOHEHTOB
NEUCTBUM, PE3YJIbTATOB
MEeNCTBUI CIIOKCHMUS,
BEIYMTAHMA. BeluuTanne xak
neicTBre, oopaTHOE
CIIOKEHHUTO

B nipeaenax 20

2.1 Cl10)KEHUE U BEIYUTAHUE 15
B nipeaenax 10
2.2 CJI105KE€HUE U BBIYUTAHUE 30

YueOnblii quanor: «CpaBHEHUE MPAKTHUECKUX

(GKUTEMCKMX) CUTyallMid, TpeOyIOIUX 3alUCH OJHOIO M TOTO K€
apu(METHYECKOTO ACHCTBUS, pA3HBIX APU(PMETUIECKUX ICHCTBUI».
[IpakTnyeckas pabora

C YMCJIOBBIM BBIPAKCHHMEM: 3aIIUCh, YTCHUE, [IPUBEJICHUE NPUMEPA
(C MOMOLIBIO YUUTENS UM 110 00pasily), WUTIOCTPUPYIOIIETO CMBICIT
apupmeTrueckoro neiicteus. O0CyxneHue npuéMoB

CJIOKCHMSI, BBIUNTAHUS: HAXOKICHUE 3HAUYEHUSI CyMMBI U Pa3HOCTH
Ha OCHOBE COCTaBa 4HCIIa,

C HCIOJb30BAaHUEM YHCIOBOM JIEHTBI, IO 4YacTsIM M Jp.
JlupdepeHurpoBanHble  3aJaHUS:  WCIOJIB30BAHHWE  Pa3HBIX|
Ccroco0OB  mojacyéra CyMMbl UM Pa3HOCTH, MCIIOJIb30BaHHE
[IEPEMECTUTENBHOIO CBOMCTBA

[TPY HaXOXACHUH CYMMBI

IIponeieBTHKA UCCIIEAOBATENBCKON paOOTHI:
MepecTaHOBKAa  CllaraéMblX  NpU  CIOXKeHHH  (00CyXIeHHE
MPaKTUYECKUX U YUEOHBIX CUTYaLIUM).
MonenupoBanue. MrocTpanus ¢ NOMOUIbIO IPEAMETHON MOJIENH
MEePEMECTUTENIBHOTO CBOMCTBA CJIOKEHUS, CIIOCO0Aa HAaXOXKICHUS
HEU3BECTHOTO

ciaraemoro. Ilog pykoBOJICTBOM Ie/arora BBIIIOJHEHHE CUETA C
MCIIOJI30BAaHNUEM 3aJJaHHON €IMHHULIBI CUETA.

Pabora B mapax/rpymnmnax: npoBepka IpaBUIbHOCTH

BBIYHCIIEHHS C UCIIOJIb30BAaHUEM PA31aTOYHOIO
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MaTepuaa, TMHEHKH, MOJIeNIn IeUCTBUS, 110 00pa3ily; oOHapyKeHHe
o0111ero

U Pa3JIMYHOTO B 3alKMCH apU(METHUECKHUX JIEHCTBUM, OJHOTO U TOTO
K€ JICHCTBUS C Pa3HBIMU YHCIIAMH.

JlunakTrueckue Urpbl U yIpakHEeHUs, CBsI3aHHBIE C BEIOOPOM,
COCTABJICHUEM CYMM, pa3HOCTEH

C 3a/IaHHBIM PE3yJIbTATOM JACHCTBUSI; CPABHEHUEM

3HAYCHHI YUCIIOBBIX BhIpAXXEHUH (0€3 BEIYMCIICHUI ), TIO PE3yIbTaTy
mercTBUA

HToro no pa3aeny A5
Pa3nea 3. TekcToBbIE 32024u
3.1 TexcToBbIE 3a/1a4U 22 TexcToBas 3aaya: KosmiekTuBHOE  OOCYKIEHHME: aHaIU3  pealbHOM  CUTyaluH,

CTPYKTYPHBIE DJIEMEHTHI,
COCTaBJICHUE TCKCTOBOM
3agaun

1o 00pasiry.

3aBUCUMOCTh MEXIY JaHHBIMU
M ICKOMOM BETUUYNHOI B
TEeKCTOBOM 3ajade. Pemenue
3a/1ad B OJTHO JCHCTBUE

MPECTAaBICHHON C TOMOIIBID PHUCYHKA, WIIIOCTPALUU, TEKCTa,
Ta6J'II/IIII)I, CXEMbI (oanaHHe CUTyalli¥d, 4YTO HU3BCCTHO, YTO HC
M3BECTHO; YCJIOBUE 3a]]a4i, BOMIPOC 3a/1a4H).

OO6cyxnenue: 0000IIeHne MPECTAaBIEHU O TEKCTOBBIX 3ajavax,
[pEIIaeMbIX C TIOMOIIBIO IEHCTBUM CIIOKEHUS U BEIYUTAHUSI.

(«Ha CKOJIBLKO OOJIBITIE/MEHBIIEY, «CKOIBKO BCETOY,

CKOJIBKO ~ OCTajJoChy»). YTOpPaXHEHUS: pa3NIUYeHHEe TEeKCTa U
TEKCTOBOH 3a/1a4M, TIPEACTABICHHOTO

B TEKCTOBOM 3aj]aue; COOTHECEHHE TeKCTa 3a7aui U e€ MOJIETH.
MonenupoBaHue: ONMCAHUE CIOBAMHU M C TIOMOIIBIO
MpPEeIMETHON MOJIEIH CIOKETHON CUTYyaIlH 1
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MaTeMaTHYECKOTO0  OTHOIICHWs. WumocTpanmuss  NpaKTUYeCKOH
CUTYaIlH

C UCTIOJIb30BAHUEM CUETHOTO MaTepHuala.

JluddepeHnrpoBaHHbIe 3aJaHMs: PEHICHUE TEKCTOBOM 3anaud C
MOMOIIBIO PAa3IaATOYHOTO MaTepraa.

OOBsicHeHHEe BBIOOpa apu(PMETHYECKOro JCUCTBUS JUIS PEIICHUS,
WILTFOCTPAIIHSI XO/Ia PEIICHHUS,

BBITTOJIHEHHS JCHCTBUS HA MOJICITN

Hrtoro no pazueny

22

Pa3znen 4. [IpocTpancTBeHHbIE OTH

OllIeHUS U TeoMeTpuueckne GUrypsol

4.1

[ IpocTpaHCTBEHHBIE
OTHOULICHUS

6

Pacrionoxxenue npeamMeToB U
00BEKTOB Ha MJIOCKOCTH,

B [IPOCTPAHCTBE, yCTAaHOBJICHHE
[TPOCTPAaHCTBEHHBIX
OTHOILICHHM:

«CIIeBa-CIIPaBay,
«(CBEpPXY-CHU3Y»,

(MEXKITY»

Wrpossle ynpaxkaeHust: «Pacnonoxu puryps

B 3alaHHOM MOPSJIKE», « ONMUILH MT0JI0KEHUE (QUTYPBD»,

«Haiinu Gurypy 1o onMcanuio ee MECTOMOIOKEHHUS» U T. II.
IlpakTuyeckas pabora: KomMpoBaHWE  (UTYpPHI,  ONMUCAHUE
B3aMHOI'O pacrHojiokeHusi vacteid. Pabora B mapax: aHaiu3
n300paxkeHus (y3opa,

reOMETpPUUECKOl  (QUrypbl), Ha3blBaHHE JJIEMEHTOB  Y30pa.
TBOpueckue 3amaHusA: y30pbl M OpHaMeHThl. OpHEHTHpPOBKa B
MPOCTPAHCTBE M Ha IUIOCKOCTH (KJIACCHOM JOCKH, JHMCcTa Oymarw,
CTpaHMIIbI yueOHUKA U T. 1.). IrpoBble yIIpa)KHEHUS: YCTaHOBIICHHE
HaIpaBJIeHUs, IPOKJIaAbIBaHuE MapuipyTa. Pabora

C TS pPMUHOJIOTHEN: clieBa/crpaBa, CBepXy/CHU3Y,

MEX/1y; YCTaHOBJIEHHE MPOCTPAHCTBEHHBIX OTHOIICHUU (BHYTpH,
BHE, MEX]TY )
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4.2 ["'eomeTrpuueckue ¢purypsr |20 ['eomeTpuueckue GUrypsl: OOcyxJeHre:  paclio3HaBaHWE W Ha3bIBaHUE  HM3BECTHBIX|
[pacrio3HaBaHHUE KPyTa, reoMeTpruecKuX (Guryp, oOHapyXeHHE B OKPYXKAIOIIEM MHUPE HX|
TPEYroJbHUKA, Mojieneil. IrpoBble ynpaxHeHus: «Yraaaid purypy no onmucaHuiom,
[PSIMOYTOJIbHUKA, OTPE3Ka. «Haiiau monenu ¢uryp
[TocTpoenue oTpeska, B KJlacce» U T. I.

KBaJ[paTa, TPEyrojJbHUKa [TpakTuyeckas 1esATeNbHOCTh: rpaduyeckue u

C IOMOIIIBIO JIMHEWKH Ha JINCTE U3MEPHUTENbHbIE NEHCTBUS B paboTe ¢ KapaHAAIOM M JIMHEWKOM:

B KJICTKY. KOTIMPOBAHUE, PUCOBAaHKE QUTYD

M3mepeHue IIUHBI OTPE3Ka B 10 MHCTPYKIUH.

CaHTUMETpax YopakHEeHus: aHaTU3 TEOMETPHUYECKOW (UTYpHI, Ha3bIBAaHHE €€
pieMeHTOoB. [IpakTideckue paboTh:
M3MEpEeHUe JUIMHBI OTPEe3Ka, JIOMaHOH, JJIUHBI CTOPOHBI KBajpara,
CTOPOH MpsiMOyrojibHHKa. KoMMeHTHpoBaHHE XOJa U pe3ysbTara
paboThI; YCTAaHOBJIEHNWE COOTBETCTBHSI PE3yJIbTaTa U MOCTABICHHOTO
BOIIpOCA.
Y4eOHbIil quanor: o0CyXJI€HUE CBOMCTB N€OMETPUYECKUX (QUTYD
(psAIMOYTOJILHUKA U JIp.); CPABHEHUE T€OMETPUUECKUX PUTYp
(o hopme, pazmepy); CpaBHEHHE OTPE3KOB T10 JJIMHE.
[IpenmeTHOE MOJENUpPOBaHME 3aJaHHOW (UTYpPBHl M3 PA3TUYHBIX
MaTepHAaIOB

MToro no pa3aeny 26

Pa3nen 5. MatemaTtuueckasi uHpopMauus

5.1

XapakTepucTuka 00beKTa,
CpyHIbl 00BEKTOB

9

COop maHHBIX

00 00BEeKTE MO 00pasiry.
XapaKkTepUCTUKHA OOBEKTA,
TPYIIIIBI

KonnexkTuBHOE HAOII0IeHNE: paclIO3HABaHUE B OKPYIKAIOIIEM MHpe
CUTYyallUii, KOTOpBIE 1es1eco00pa3HO CPOPMYIUPOBAThH HA S3bIKE
MaTeMaTHKHU U PEIINTh MATEMATHYECKUMU CPEJICTBAMM.
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00BEKTOB (KOJIMYECTBO,
(dbopMma, pazmep).
['pynnupoBka 00bEKTOB IO
3aJaHHOMY

MPU3HAKY.

3aKOHOMEPHOCTH B Py
3aJlaHHBIX OOBEKTOB: €€
oOHapy)eHHUE, TTPOIOJKCHHE
psiga BepHble (MCTUHHBIC) U
HEBEPHbIE (JIOKHBIE)
MPEIOKEHUS], COCTABJICHHbIE
OTHOCHTEIIEHO

3aJlaHHOr0 Habopa
MaTeMaTUICCKUX

00BEKTOB

HaOmnroneHue 3a yucinaMu B OKpy KarolleM MUPE, ONIUCAaHUE
CJIOBaMH HAOJI0AaeMBIX (aKTOB,

3aKOHOMEepHOCTeH; cOop nHpopmaruu. OpUeHTUPOBKA B KHUTE, HA
CTpaHule yueOHMKA, NCIIOJIb30BaHNE

M3y4CHHBIX TEPMUHOB JJIS1 ONIMCAHNUs IIOJIOKEHUS PUCYHKA, YHCIIA,
3aJaHus U [IP. Ha CTPaHMILIE, HA JICTE OyMaru.

PaboTa B mapax/rpymnmax: HOUCK OOLIUX CBOMCTB I'PYIII IPEAMETOB
(uBeT, hopma, BeNMUMHA, KOJMICCTBO,

Ha3zHaueHHE U Jp.).

YopsioueHue MaTeMaTH4ecKuX 0ObEKTOB C OMOPOI Ha PUCYHOK,
CIOXKETHYIO CUTYaLlUIO U ITP. 3HAKOMCTBO € JIOTHYECKON
KOHCTpYyKuuen «Ecin ..., TO ..».

BepHo nny HeBepHO: (GOPMYIHPOBAHUE U ITPOBEPKA MTPEIOKECHUS

5.2

Tabmurs!

Urenne TaOIUIILI,
coJieprkareit e 6onee 4
IMaHHBIX. M3BIeuenne JaHHOTO
M3 CTPOKH UITH CTOJOIIA,
BHECEHHUE OJTHOTO-/IBYX
ITAHHBIX

B Ta0ymIy. UTeHHE pUCYHKA,
CXCMBI

C OJHUM-JIBYMSI

YHICIIOBBIMH JaHHBIMU

YpakHeHusi: TabauIa Kak croco0 rnpeacTaBieHust tHPopMaIui,
MOJTyYSHHOH U3 MOBCETHEBHOM XKHU3HH (PaCIUCAHUs, YEKU, MEHIO U
T.1T.).

PaboTa ¢ HarMAAHOCTBIO — PUCYHKaMH, CO/IEPKAIIUMU
MaTeMaTHuecKyto nHpopmaino. PopMyInpoBaHKE BOIPOCOB U
OTBETOB IO PUCYHKY (MJUTFOCTPALIUU, MOJIENN).

CocTaBiieHre UHCTPYKIMH U300paxeH sl y30pa, TMHUH, U3YYEHHON
(burypsl (Hapumep, 1o KJIeTKam).

JlnddepeHnnpoBaHHbIE 3a]JaHUS: COCTABIICHHE
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(3HAYEHUSIMH TAHHBIX
BEJIMYHH).
JIByX-TpE€XI11aroBbie
WHCTPYKIIUH, CBSI3aHHBIC C
BBIYHCIICHUEM,
M3MEpPEHUEM JITTUHBI,
M300paKEHUEM
FEOMETPUYECKON

(burypbl

[PEUI0KEHUH, XapaKTepU3yIOLIHX IOJI0KEHNE OTHOIO IIpeaMeTa
OTHOCUTENIBHO Jpyroro. MoaenupoBaHue OTHOIECHHS («O0bILeY,
«(MEHBIIIE», KPABHO»), IEPEMECTUTEILHOE CBOUCTBO CIIOKEHUS

HToro no pa3aeny 17
[ToBTOpEHME TPOHICHHOTO 21
MaTepuaa

OBILIEE KOJIMYECTBO 165
YACOB I10 ITTPOTPAMME
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2 KJACC
Ne /1 [HaumeHoBanue pasnenoB U [KonmndecTBo [IporpaMMHOE coepKaHue
TeEM YacoB XapakTepucTHKa AeATEIbHOCTH 00YJarOIIUXCs
yaeOHOTro mpeamera
Pa3mea 1. Unciia ¥ BeTMYMHBI
1.1 Yucna 11 Uwncna B mpenenax 100: yreHue, Y cTHAs U MUCbMEHHAs paboTa ¢ YMCIIaMU: YTEHUE, COCTABIICHUE,

3aInCh, ICCITUYHBIN COCTaB,
CpaBHEHHUE. 3aMKCh
[PAaBEHCTBA, HCPABCHCTBA.
'YBenuyeHrne/yMeHbIIIeH ue
YrCIIa Ha HECKOJIBKO

€ IIMHUII/JICCATKOB; Pa3HOCTHOE
CpaBHEHHE YHCEI

CpaBHEHUE, U3MEHEHUE; CUET

€IMHULIAMU, IBOMKAMU, TPOMKAMHU OT 33JJaHHOTO YUCJIa B MOPSAIKE
yObIBaHUs/ BO3paCTaHUS.

OdopmMieHre MaTeMaTUYECKUX 3aITUCEH.

YueOHblii 1uanor: GopMyIUpPOBAHHUE TPEANOTIOKEHUS O PE3YJIbTATE
CpaBHEHHUS YHCEIl, €r0 CIIOBECHOE 00BsICHEHHE (YCTHO,
MUCHBMEHHO). 3aITUCh O0IIEro CBOMCTBA IPYIIIBI YUCEIL.
XapakTeprcTUKa OJHOTO YKCIa U3 TPYMIHI (BETUYHHBI,
reOMEeTpUUYECKO QUrypsl)

[TpakTudeckas paboTa: yCTAaHOBIECHHE MaTEMaTHYECKOTO
OTHOIIIEHUS

(«OompIIIe/MEHBIIIE HA ... », «OOJBIIIE/MEHBIIIE B ... ») B IKUTEHCKOU
CUTYaIlu (CpaBHEHHE 110 BO3PACTY,

Macce U Jp.).

Pa6ora B mapax/rpynnax. [IpoBepka npaBuiabsHOCTH BEIOOpA
apuMEeTUUECKOTo NeHCTBHUS, COOTBETCTBYIOIIETO OTHOIICHUIO
«OOJIBIIIE HA ... »,

«MEHBIIIE Ha ... » (C TOMOIILI0 TPEIMETHOM MOJIEIH,

CIOKETHOM CUTYAIINH); IOUCK U YCTPaHEHHUE OINOOK
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B paboOTe C YMCIIaMH, UX CBOMCTBaMHU. Y YCOHBIN TUAJIOT:
00CYX/IeHUE BO3MOXKHOCTH MPEJICTABICHHS YK CIIa pa3HBIMU
criocobamu (mpeaMeTHasi MOJIElIb, 3alKCh CII0BaMU, C IIOMOILBIO
Ta0JIUIIBI pa3psIoB,

B BUJIE CYMMBbI pa3psIHbIX ciaaraeMbix). Pabora

B Iapax: OTBET HA BOIPOC: «3a4eM HY>KHbI 3HAKH B )KM3HU, KaK OHU
MCIIONB3YIOTCS B MaTeMaTuke?» (uudpel, 3HaK, CPaBHEHHUS,
[paBEHCTBA, apU(PMETUUECKUX JEUCTBUM, CKOOKH).
NrpbI-copeBHOBaHNUS, CBA3aHHbBIE C TOAOOPOM YKCe, 00Ia1at0IINX
3aJlaHHBIM CBOMCTBOM, HaX0X/I€HUEM OOIIETr0, pa3InyHOro IPYIIIIb]
YKCell, paclpeeIeHUEM YHCeN Ha TPYMIIbI IO CYIIECTBEHHOMY
OCHOBAHUIO.

JluddepennrpoBanHble 3a1aHus: padboTa

C HarJIAJHOCTbIO — MCIOJIb30BaHUE PA3IMUHBIX ONOp (Tabuuil,
cxeM) amsi GopMyIIMPOBAHUS OTBETA

Ha BOIIPOC

1.2

BennuuHebl

13

BennuuHbL: cpaBHEHUE 110
Macce (eauHuIa

MacChl — KHUJIOTPAMM);
M3MEpPEHUE TTNHBI
(€IMHULBI UTUHBI — METP,
NEUMETP, CAHTUMETD,
MUJUIUMETP), BPEMEHU
(CTMHUITBI

BPEMEHH — Yac, MUHYTA).
COOTHOILIEHHE MEKITY

OO0cyxIeHre MPaKTUYECKUX cuTyanuid. Paznmuenne enquuuil
M3MEpPEHHS OJTHOU U TOU K€ BEJIMYMHBI,

[YCTaHOBJICHUE MEKTy HUMH OTHOIIIEHUS (O0JIbIIIe, MEHBIIIE,
[paBHO), 3aIllUCh pe3yJbTaTa CPaBHEHUS.

CpaBHEHME 1O POCTY, Macce, BO3PACTy B JKUTEUCKOW CUTyallu: U
MpH pelIeHuH y4eOHbIX 3a1a4. [I[poekTHbIE 3aaHusI ¢ BETMUYUHAMH,
HarpyuMep BpeMEHEM: UTeHHE paclnucanus, rpaduka paboThl;
COCTABJICHUE CXEMBbI JJIs ONPEACIICHUs OTPE3Ka BPEMEHHU;
YCTaHOBJICHUE

COOTHOIIEHUS MEXK]Ty €IMHULIAMUA BPEMEHU: TOJIOM,
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eIMHULIAMH BETMYHHBI (B
npenenax 100), ero
MPUMEHEHHE /IS
[PCIICHUA TPAKTUYCCKUX
3ajaq

MecsLeM, Hefleel, CyTKaMu.

[IponeneBTHKA NCCIIEAOBATEIBCKONM pabOTHI: MEPEXO] OT OJTHUX
€IMHUL] U3MEPEHUS BEIMYMH K JPYyTUM, OOpaTHBIN Nepexon;
WILTIOCTpaLUs [epexoaa

C IIOMOIIIBIO MOJIENTN

Wroro no pazueny

24

Pa3znen 2. Apudpmernueckue neicTBusi

2.1

Cro’KeHHe U BEIYUTaHUE

22

'Y cTHOE ClIoKeHHE U
BEIYUTAHHUE YHCET

B npenenax 100 6e3 nepexona u
C IIEPEXO0JIOM Uepe3 paspsl.
ITnceMeHHOE

CIIO)KCHHE M BEIYMTAHUE YHCEIT
B npenenax 100.
[IepemecTurensHoOE,
COUeTaTeIbHOE CBOMCTBA
CIIOXKCHHUS, UX

[IPUMEHEHHE

1A BEIYHUCIICHUH. B3anMocBA3b
KOMIIOHEHTOB U

[pe3yJibTaTa JeHCTBUS
CIIOKCHUS, NEUCTBUSA
BeIunTaHMs. [I[poBepka
[pe3yJbTaTa BEIYUCICHUS
(peambHOCTh OTBETA,

YopaxHeHus: pazauueHre NpuéMOB BbIUMCIIEHUS (YCTHBIE U
ncbMeHHBIE). BB100p y100HOTO crioco0a BBITIOIHEHUS IEHCTBUS.
[IpakTHyeckas 1eATeIbHOCTh: YCTHBIE U MUCbMEHHbIE IPUEMBI
BBIYVCIICHUM.

ITpukuka pe3ynbTaTa BhIIOIHEHUS AeicTBUs. KoMMeHTHpOBaHMe
X0/1a BBIITOJIHEHUS apU(PMETUUECKOTO JEHCTBUS C UCIIOJIb30BAHUEM
MaTeMaTHYeCKOW TEPMUHOJIOTUH (JI€CATKH, €UHULIBI, CyMMa,
[pa3HocThb U ap.). [IponeneBTuka

MCCIIeI0BATEIbCKON PaOOTHI: BBIMOJIHEHUE 33 JaHHsI pa3HBIMU
crioco0aMu (BBIYMCIIEHUS C UCTIOIb30BAaHUEM I1EPEMECTUTENBHOTO,
COUYETATEIBLHOIO CBOMCTB

cioxeHust). OObsICHEHUE € TOMOILBIO MOJIETH TPUEMOB
HaXO0XKJIEHUSI CYMMBI, pa3HOCTH.

'Y4eOHbIi Auanor: yyactue B 00Cy X 1€HUH BO3MOKHBIX OIIMOOK B
BBITIOJTHEHUY CIIOKEHUS, BBIYUTAHHUS.

JlnddepeHnrpoBaHHbIe 33aJaHNUS HA TPOBEJCHIE KOHTPOJIS U
caMOKOHTpoJIs. [IpoBepka Xxo/1a ¥ pe3ynbTara BhIIIOJIHEHUS
NEHCTBHUS IO AJITOPUTMY.

O1eHKa palMOHAIBHOCTH BBIOPAHHOTO MTpUéMa
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oOpaTHOE JICHCTBHE).
PanyoHanbHbIE IPUEMBI
BBHIYMCIICHUN:
KCII0JIb30BAHUE
[IEPEMECTUTEINBHOTO U
COYETATEIILHOIO CBOMCTBA

BBIUMCIICHHS. Y CTAHOBJIICHHE COOTBETCTBUSI MEXK Y
MaTEMaTHYECKUM BBIPAKEHUEM U €0 TEKCTOBBIM OIMCAHUEM.
Pabota B rpynmnax: npuBeieHIe IPUMEPOB, HIUTIOCTPUPYIOLINX
CMBICIT apU(PMETHIECKOTO

nercTBUsI, CBOMCTBA neicTBUi. OOCYXICHHE CMBICITIA
MCTIOJIH30BAHUS CKOOOK B 3aIMCH YUCIIOBOTO

BBIPAXKCHMSI; 3alIMCh PELICHHS C TIOMOILBIO PA3HBIX YMCIIOBBIX
BBIPAKCHUI.

OdopmiieHre MaTeMaTUYECKON 3alMCU: COCTABICHHUE U IPOBEPKA
MCTUHHOCTU MaT€MaTUYECKUX YTBEPKIACHUM OTHOCUTEIILHO
[PA3HOCTHOI'O CPAaBHEHMsI YMCE, BEIMYMH (JJIUH, Macc U Ip.).
JlnddeperunpoBanHoe 3a1aHUE: 0OBICHEHHE X0/1a BBIITOTHEHHS
BbIUMCIICHUH 110 00pa3iy. [Ipumenenue mpaBui nmopsiaka
BBITTOJIHEHHSI ACHCTBUI; 00BSICHEHNE BOZMOXKHBIX OIIMOOK.
MozenpoBaHu€e: UCIOJIb30BaHUE IPEAMETHON MOJIENH CIOKETHOU
CUTYallUU JJIsl COCTABJICHHS YNCIIOBOTO

BBIPA)KEHUS CO CKOOKaMU

2.2

'YMHOXKEHHUE U JeJICHNE

28

JleficTBHSI yMHOXKEHUS U
NETICHUS YU CeIl

B ITPAKTUYECKUX U YUYEOHBIX
CUTYyaLUsX.

Ha3BaHnst KOMIIOHEHTOB
NIEHCTBUN YMHOXKCHMS,
NICIICHMSL.

Y4ueOHBINM AUAJIOT: y9acTHE B 00CYKICHIUH BO3MOXKHBIX OITMOOK B
BBITIOTHEHUH apU(METHIECKHUX JTCHCTBUM.

JludbdepennmpoBanHbIe 3aJaHNs HA YCTHOE YMHOXKECHHE
esieHue, MPOBEpKa MPAaBUIIbLHOCTH BBIUUCIEHUN C UCTIOIb30BaHUEM
MO7IeNIi, 0OpaTHOTO JCHCTBUSI.

PaGora B rpyrmmnax: npuBeeHUE TPUMEPOB,
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TabiuHOe YyMHOKEHHE B
npenenax 50.

TabnmuuHble cirydan
[YMHOKEHMUS, JEIEHUS IPU
BBIYMCIICHUSX U PEIICHUU
3ajad.

IlepemecTruTeIbHOE CBOMCTBO
YMHOX€EHUs. B3aumMocBsA3b
KOMIIOHEHTOB U Pe3yJbTaTa
NIEHCTBUSL YMHOXKECHHUS,
mercTBUA

TeIICHUS

WLTIOCTPUPYIOIINX CMBICI apH(PMETHICCKUX JICHCTBHUI
YMHO>KEHUS, ICTICHUS; PEIICHHE MPAKTUICCKUX 33]1a4 Ha
NPUMEHEHHUE CMBICIIa YMHOXCHHUS, JICTICHUS

YrpakHeHUs: Ha MPUMEHEHNE TEPMUHOJIOTUH, HUCIIOJIb30BAHUE
npaBui (ymMmHOkeHMsI Ha 0, Ha 1) mpu BEIYUCIICHUH.
[TponeneBTHKA HCCIEI0BATEIBCKON paOOTHI: IEPEMECTUTENHEHOE
CBOWCTBO YMHOXKEHUS, 3aBUCUMOCTh MEX/1y KOMIIOHCHTOM U
[PE3yJIbTaTOM JICHCTBUS B apU(PMETHUICCKUX BBITHCICHUSIX

2.3

Apudmerndeckue nedcTBUs
c ynciamu B ripeaenax 100

Hen3BeCTHBIN KOMIIOHESHT
MENCTBHS CIIOKEHUS, NCHCTBUS
BBEIYMTAHMS; €C0 HAXOXKACHHUE.
HucnoBoe BbIpa)kKeHUE: YUTCHUE,
3aMuCh, BELIYUCICHUE 3HAYCHHUS.
[TopsiIOK BBIMOJIHEHUS
ITEHCTBUI B YHCIIOBOM
BBIPAKEHUH,

COZEpIKaIleM AEHCTBUS
CII0KECHUS U BRIUUTAHUS

(co ckoOKkamu/

CpaBHEHUE 3HAUEHHUH YMCIOBBIX BBIPAKEHHUH, 3aIIICAHHBIX C
[MOMOIIBIO OJJTHUX U TEX K€ YUCEJ U 3HAKOB JICHCTBUS, CO CKOOKaMH
1 03 CKOOOK.

Bb160p 4KCII0BOTO BBIPAXKEHUSI, COOTBETCTBYIOLIETO CIOKETHON
cutyanuu. Pabota B mapax/rpymnmnax: Hax0xXJIeHHe U 00bsICHEHHE
BO3MOXKHBIX IPUYMH OIINOOK B COCTaBICHUU YHCIOBOTO
BBIPAKEHUS, HAX0XK/IEHUH €r0 3HAYEeHUS.

[IponeneBTHKa HCCae10BATEIbCKON PAOOTHI: pallMOHATIBHBIE
MPUEMBI BEIYUCIICHUH
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0e3 cko0oK) B ipeaenax 100
(He Ooee Tpex ACUCTBHIN);
HAXO0XKJICHHUE

€ro 3HaYCHUS

Hroro mo pasaeny 67
Paznen 3. TexcToBble 321241
3.1 TexkcToBBIE 384K 18 Urenue, npeacTaBieHne TekcTa (CMBICIIOBOE YTEHHE TEKCTA 33]1a9d C yIETOM MPEIaraeMoro

3a/layM B BUJIC PUCYHKA, CXEMBI
iy apyrou moaenu. [lnan
[pEIICHU 3a/1a4H B JIBa
NEeCTBUS, BBIOOD
COOTBETCTBYIOIIUX IIAHY
apuMeTHIecKuX IEeHCTBUH.
3anuce

[pEILICHHSI ¥ OTBETA 3a/1a4H.
Pemennie TeKCTOBBIX 33724
Ha TPUMEHECHUE CMBICIIA
apU(PMETHUECKOTO

neiicTBU (CIOXKEHHE,
BBIYUTAHUE, YMHOXKEHHE,
nenenue). Pacuérhrie
3a/lauy Ha yBENUYCHHE/
YMEHBIIICHHE BEJTUIHHBI Ha
HECKOJIbKO eTUHUIY/

B HECKOJIBKO Pa3.

3a/laHMs: HAUTHU yCIIOBUE

W/WITA BOIIPOC 3371a4¥; BEIOPATh MOAEIH IPEICTABICHHUS TEKCTA
(KpaTKoii 3aMmmcu); yCTaHOBUTh KOJTMYECTBO IEUCTBUIN B PEIICHUH.
CpaBHEHUE pa3IMYHbIX TEKCTOB, OTBET Ha BOIIPOC: SIBJISETCS JI
TEKCT 3amaueii?

CooTHeceHue TEeKCTa 3a/1a4u ¢ €€ WLTI0CTPALUeH, CXEMOH,
MoJienbio. CocTaBlieHHE 3a7auil [0 PUCYHKY (cXxeme, MOJETIH,
[PEIICHUIO).

HabmtoneHune 3a ”3MEHEHNEM X0/1a pellieH s 3a/1auu Ipu
M3MEHEHUH yCIIOBUS (BOIIPOCA).

YIpakHEHUs: IOATAHOE PEIIEHNE TEKCTOBOM 3aJa4ul: aHAIN3
NTaHHBIX, X MPECTABIEHNE HAa MOJEIU U UCIIOJIb30BAaHHE B X0O/I€
MOMCKa UJIEN PELIEHMS; COCTaBJIICHHE TUIAHA; COCTABIICHUE
apru(MeTUIECKIX

NMENCTBUM B COOTBETCTBUH C TUIAHOM; UCIIOJIb30BAHUE MOJICIIN JIst
[pEIIeHNU s, TOUCK JIPYToro crnocoda u ap.

[TomyuyeHue OTBETa Ha BONIPOC 3a/1a4M MMy TEM paccyskiaeHus (0e3
BBIYMCIICHHI ).

'Y4eOHbII [uanor: HaxoXIeHUe 0JTHOM U3 TPEX
B3alMOCBSI3aHHBIX BEJTMYMH IIPU PELICHUH 3aa4
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Dukcanus orBera

K 33]1a4€ ¥ €0 MPOBepKa
(dbopmymupoBaHue, MpoBEpKa
Ha JJOCTOBEPHOCTb, ClIEIOBAaHUE
[J1aHy, COOTBETCTBHE
[MOCTABJIEHHOMY BOIIPOCY)

OBITOBOI'O XapakTepa («Ha BpeMs», «Ha KyIUTIO- IPOAAXKY» U IIp.).
[Touck pa3HbIX perieHuit oo 3anaun. Pasusie popmel 3anucu
petienus (opopmieHus).

Pabora B mapax/rpynmnax. CocTaBieHHe 337124 C 3aJJaHHBIM
MaTeMaTHYECKUM OTHOIIEHUEM,

0 3aJaHHOMY YHCJIOBOMY BBIpaKeHHIO. COCTaBICHHE MOJIEIH,
ru1aHa pereHus 3a1aun. HazHauenue ckoOOK B 3alIUCH YHCIOBOTO
BBIPA)KEHUS IIPU pEIICHUH 3a1a9i. KOHTPOJIb 1 CAMOKOHTPOIIb IPU
[peILICHUH 3a/au.

IAHanM3 00pas310B 3allMCHU PELICHUS 3aJauu

110 JIEHCTBUSM U C TIOMOLIBIO YUCIIOBOT'O BBIPAXKEHUS

Wrtoro no pazneny

18

Pasnen 4. [IpocTpancTBeHHbIE OTH

OlIIeHUS U TeoMeTprueckne GUrypsl

4.1

["eomeTpuueckue GUrypsl

10

Pacrio3HaBaHue U n300paxkeHue
reOMEeTpUUYECKUX PUTYp: TOUKa,
npsiMasi, IPSIMON yrod,
FIOMaHasi, MHOT'OYT'OJIbHUK.
M300paxenue

Ha KJieT4yaToil Oymare
MPSMOYTOJIbHUKA

C 3a/TaHHBIMH JJIMHaMH CTOPOH,
KBajpara

C 3aJJaHHOM JUIMHOH

croponsl. [Toctpoenue

Wrpossle ynpaxkHeHus:: «Onumm ¢urypy», «Hapucyii ¢purypy no
nHCTpyKUMn», «Haiian monenu gpuryp

B OKPY>KAIOILEM» U T. II. YTIPA)KHEHUE:

(hopmynpoBaHUE OTBETOB HAa BOMPOCHI 00 00IIIEM U Pa3TUIHOM
reomerpuueckux ¢uryp. Ilpaktuueckas padora: rpapuueckue u
M3MEpUTENIbHbIE IEHCTBUS IPU YUETE B3aUMHOIO PACIIOIOKEHHUS
(uryp UM ux yactei npu U300pakeHUH; CpaBHEHHE C 00Pa3IOM.
M300paxkeHne TOMaHbIX ¢ TOMOIIbIO JINHEHKU U OT PyKH, Ha
HEJTMHOBAHHOM U KJIeTUaToi Oymare.

KoHcTpynpoBaHue reoMeTpuieckoi purypsl

13 Oymaru 1o 3aJJaHHOMY IpaBUITy WK oOpa3iy. TBopueckue
3a/IaHMs: OPUTAMU U T. II.
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OTpE3Ka SaHaHHOﬁ JJINHBI C

[TOMOLIBIO
NMUHENKN
4.2 ["'eomeTprueckue BeTUInMHbl |12 /InuHa nomMaHoM. Pabora B mapax: u3MepeHue JUIMHBI OTPE3Ka B Pa3HBIX CIUHUIIAX]
M3Mmepenue nepumerpa (KJeTKa, CaHTUMETp); NOCTPOEHHUE OTPE3Ka CO 3HAUYEHUEM JUINHBI,
TAHHOTO/U300paKEHHOT O YKa3aHHBIM B pa3HbIX €IMHULAX.
IIPSIMOYTOJIbHUKA CaMOCTOATENbHOE U3MEPEHUE PACCTOSIHUN
(kBaspara), 3aMMCh pe3ysibTaTa C  HCIOJIB30BAaHHEM  3aJaHHBIX WM  BBIOPAHHBIX  CIUHMII.
M3MEpPEHUs B CAHTUMETpax [IpakTryeckue pabOTHI: ONpeAEICHUE Pa3MEpPOB T'€OMETPUUECKUX
(Guryp Ha a3, ¢ IOMOUIBIO
M3MEPUTEIIBHBIX HHCTPYMEHTOB.
[locTpoenue u 0603HaYEHUE MPSIMOYTOJIbHUKA
C 3aJaHHBIMM JUIMHAMM CTOPOH Ha Kjeryaroil Oymare.
Haxoxaenue nepuMerpa npsiMOyToJibHUKA, KBaJlpaTa, COCTaBIICHUE
YHCIIOBOTO paBeHCTBa pu BBIUHCIICHUH IEpUMETPa|
MPSIMOYTOJIbHHKA.
Y4eOHBbIN Tuanor: pacCTosiHME Kak JJIMHA OTpe3Ka, HaXOXKJICHHUE U
MpUKUIKA paccTossHUU. Mcronb3oBaHWe pa3IMUHBIX HMCTOYHUKOB
MH(pOpMaLIUU
[Py ONpPEACIICHHH DPA3MEpPOB U NPOTHKEHHOCTEH. ['pynmnupoBka
reoMeTpUUecKuX GUryp 1o pasHbIM
OCHOBaHUSAM
Wtoro mo paznemy 22

Pa3nen 5. MatemaTuueckasi uHpopMauus

5.1

MaremaTtudeckast
rHbOpMaIus

16

HaxoxnaeHue,
(hopMymHpoBaHUE OTHOTO-IBYX
001X

PacriozHaBaHuE B OKpYXKarOIIEM MUPE CUTYaLUH,
KOTOpBIE 11€71€C000pa3HO c(HhOpMYIUPOBATh HA SI3bIKE MATEMAaTHKU
1 pEIINTh MAaTEMATUYECKUMU CPEICTBAMH.
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MMPU3HAKOB HAbopa Pabota ¢ napopmanueii: YTeHUE TaOTHIIBI

MaTeMaTu4ecKux OOBEKTOB:  ((pacmucaHue, rpaduk paboThl, CXeMy), HaXOXKJeHHE UH(POPMAIIHH,
YKcell, BeJIMYHH, YAOBIETBOPSIOLIEH 3aJaHHOMY YycClOBUIO 3anaud. CocTaBlieHHE
reOMETPUUECKUX UTYP. BOIIPOCOB T10 Ta0JIHUIIE.

Kiaccudukanms Pabota B mapax/rpynnax. Kanengaps. Cxembl mapuipyToB. Paboral
00BEKTOB 110 3aJaHHOMY WJIM  [c MH(pOpMAaLUei: aHaIn3

CaMOCTOSITENTEHO uH(bOpMaInK, IPEACTABICHHON Ha PUCYHKE U B TEKCTE 3a1aHUsI.

YCTAaHOBJIGHHOMY NpH3HaKy.  |OOCyXIeHHe TMpaBusl pabOTBl C DIIEKTPOHHBIMH CPEICTBAMHU
3aKOHOMEPHOCTb B psijly UuCell, 00yUYeHUs

reoMeTpHUECKUX Huryp,
00BEKTOB

[TOBCEIHEBHOM KU3HU. BepHble
(MCTUHHBIC) U HEBEPHBIC
(JIO>)KHBIE) YTBEPKICHMUS,
cozeprKalue

KOJINYECTBEHHBIE,
[IPOCTPAHCTBEHHbBIE
OTHOIIICHUSI, 3aBUCIMOCTH
MEXy YMCIaMHU, BEJIMYMHAMHU.
KoHncTpynposanue
YTBEP)KIACHUI

C UCTIOJIH30BAHUEM CIIOB
(KQKIBIN, «BCEY.
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IPaGoTa ¢ Tabimmamu:

M3BJICUYCHUEC N HCIIOJIb30BAHHNEC

J1JIs1 OTBETA HAa BOIIPOC

MH(OPMAIIH, IPEICTABICHHON

B Ta0nHIe (TaOIUIIbI
CII0KCHHUSI, yMHOKCHHUS;
rpaduK IeKYypCTB,

HAOJIIOICHUS B IPUPOC U TIP. ).

BHeceHue 1aHHbBIX

B Ta0JINILy, TOTIOJTHEHHE
MOJIEIIeH (CXeM,
1300pakeHui1) TOTOBBIMU
YHCIIOBBIMU JJAHHBIMHU.
IATITOPUTMBI (IPUEMBI,
[paBUiIa) YCTHBIX U
MUCbMEHHBIX BBIYMCIICHHH,
M3MEpEHUH U TOCTPOESHUS
reoMeTpUUYECKUX (puryp.
ITpaBuna paboTsl C
DIIEKTPOHHBIMHU
CpeAcTBaMu 00yuYeHUs
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(251eKTpOHHOM (hopMOi
yaeOHUKA, KOMITBIOTEPHBIMH
TpeHaKEPaAMM )

Wrtoro no pazneny

16

[loBTOpEHME IPOHIECHHOTIO
MaTepuaia

15

VITOroBBIi KOHTPOJIb (KOHTPOJIBHBIC
178
MMPOBEPOYHBIC PAOOTHI)

oo

OBLIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

170
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3 KJACC
Ne /1 [HaumenoBanwue pa3aenoB u  |[KoimuecTBo [IporpaMMHOE cozepxaHue
TeM JacoB XapaKkTepucTUKa IeATeIbHOCTH 00YyYaIOLINXCS
yaeOHOTro mpeamera
Pa3mea 1. Unciia ¥ BeTMYMHBI
1.1  [Yucna 12 Yucna B mpenenax 1000: YcTHas v nMCbMEHHAas padoTa ¢ YUCIIaMU: COCTaBICHUE U UYTEHUE,

UTEHUE, 3alIUCh, CPABHEHUE,
HpeIICTaBJICHI/Ie B BUJIC CYMMI)I
paspsIHBIX

ciaraeMbIx. PaBeHcTBa u
HEPaBEHCTBA: YTCHUE,
COCTaBJICHUE.

'YBennuenne/

YMEHBIIICHHE YHCIIa B
HECKOJIBKO pas.

KpatHoe cpaBHEHHUE YnCes

CpaBHEHHUE U YNOPSII0OUYCHUE, PEJCTABICHUE B BUAE CyMMBI
[Pa3pSAIHBIX CJIaraeéMbIX U JOMOJIHEHUE 10 3a/IaHHOT0 YUCIIa; BRIOOD
YKcell C 33IaHHBIMHU CBOWCTBAaMU (YUCIIO €IMHUIL pa3psa,
4ETHOCTH U T. 11.). [IpakTHueckas paboTa: pa3nuueHue, Ha3bIBaHHE
U 3alCh MATEMAaTHYECKUX TEPMUHOB, 3HAKOB; UX HCIOJb30BaHUE
Ha MHCbME U B PeUn

npu (popMyJIMPOBAHUH BBIBOJIA, OOBSICHEHUHU OTBETA, BEJICHUU
MaTEMaTUYECKHUX 3alucei.

Pabota B mapax/rpynmax. O6Hapy»KeHne U IpoBepKa OOIIETro
CBOMCTBA I'PyNIIbI YKCEJI, TOMCK YHUKAJIbHBIX CBOMCTB YKCIIa U3
TPYIIBI YACETT.

YpakHeHus: UCTIOIb30BaHUE TATUHCKUX OYKB JJIsl 3aMTUCH
CBOMCTB apu(PMETHUECKUX IEHCTBUM, 0003HAUCHHUS
FEOMETPUUECKUX PUTYD.

Urpsi-copeBHOBaHUS, CBSA3aHHBIE C aHATM30M MAaTeMAaTHUYECKOTO
TeKCTa, pacrpeeieHueM Yucel (Ipyrux 00beKTOB) Ha TPYIIIBI MO
O0JTHOMY-/IBYM

CYyI1I€CTBEHHBIM OCHOBAHMSIM, MTPEACTABICHUEM YUCIIA

[pa3HBIMH cITIOcO0aMH (B BUIE MPEIMETHON MOJIEIH,
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CYMMBI Pa3psIHbIX CIIaraeMblX, CJIOBECHON MU LIU(PPOBOI
3aMKcH), UCIOJIb30BAaHUEM YMCIIOBBIX JAHHBIX I IOCTPOCHMUS
YTBEpKJICHHsI, MATEMaTHYECKOr0 TEKCTA C YUCIOBBIMU JaHHBIMU
(HarpuMep, TeKCTa OOBSICHEHNS) U IPOBEPKH €TI0

VICTUHHOCTH

1.2

BennauHb!

10

Macca (equHuIIa MacChl —
rpamMm);

COOTHOIIICHUE MEXKTY
KUJIOTPAaMMOM U

rpaMMOM; OTHOIIICHUE
«TspKesIee/erue Ha/By.
CTtouMOCTb (€AMHUILIBI — PYOIIb,
Kormeiika);

YCTQaHOBJICHHE

OTHOIICHUS «TJOPOKe/ JAeIIeBIIe
Ha/B».

CooTHOLIEHNE

«11€Ha, KOJINYECTBO,
CTOUMOCTB»

B IPAKTUYECKOW CUTYyallH.
Bpewmst (egunuia

BPEMEHU — CEKYH/Ia);
yCTaHOBJICHHE

OTHOIIEHUS «ObIcTpee/
MeJIEHHEE Ha/B.

'Y4eOHbIi [uanor: o0Ccy X /1eHrne IPaKTUUECKUX CUTYyallHil, B
KOTOPBIX HEOOXOUM IEepeXxo OT OAHUX €IUHHIl U3MEPEHUS
BEJIMYMHBI K IPYTHM.

Y cTaHoBiieHUE OTHOLIEHHUS (00JIbIlie, MEHbIIIE, PABHO) MEKIY
BHAYCHUSIMHU BEIMIHMHBI, IPEACTABICHHBIMU

B pa3HbIX euHUNAx. [IpuMeHeHre COOTHOIEHUI MexX Ty
BEJIMYMHAMU B CUTYalUsX KyTUTU-TIPOJIAXKH,

NBYOKEHUS, paOboThl. [IpukKika 3HAUCHHS BEIMYMHBI HA TJ1a3,
MpOBEpKa U3MEPEHUEM, PacUETaMHu.

MopenupoBaHHe: UCIIOIb30BaHHUE IPEIMETHON MO 1Tt
WJLTIOCTPAIIIH 3aBHCUMOCTH MEX/Ty BETHINHAMH

(OosbI1Ie/ MEHBIIIE), XO/1a BBIMOJIHEHUS apU(PMETUIECKUX JIeHCTBUMA
C BeTMUYMHAMH (CIIO’KEHHE, BEIYUTAHUE, YBEIIMYCHNE/ YMEHbBIIICHHUE
B HECKOJIBKO pa3) B CIIy4yasiX, CBOJUMBIX K YCTHBIM BBIYHCIICHUSIM.
KomMMeHTHpOBaHHE epexo/ia OT OAHUX €AMHUI] K IPYTUM
(ogHopoanbeiM). [IponeneBTrka

MCCIIE0BATENIbCKOM PaObOTHI: OMIPEACIIATH C ITOMOIIBIO TU(DPOBBIX U
QHAJIOTOBBIX MPHUOOPOB, U3MEPUTEIILHBIX

WHCTPYMEHTOB JIJTHHY, MaccCy, BPeMsi; BBIITOIHSTH
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COOTHOIIICHHE «HAYAJIO,
OKOHYAHMUC,

[POJIOJKUTEIBHOCTD COOBITUS
B IIPAKTUYECKOU CUTYyalUH.

JlninHa (eAMHUIA JUIUHBL —
MUJUTUMETP, KUIIOMETP);
COOTHOILLEHUE MEKIY
BEJIMYMHAMU B IIpeienax
TBICAYM.

[ [nomans

(eIMHMLIBI IO IU —
KBaJpaTHBIA METD,
KBaJpaTHBIN CAaHTUMETD,
KBaJIpaTHbIN JELUMETD,
KBaJpaTHBIA METP)

NPUKUAIKY ¥ OLICHKY Pe3yJIbTaTa U3MEPEHUIT; OTpeIeisITh
[POJIOJKUTEILHOCTD COOBITHS

Wrtoro no pazneny

22

Pa3gen 2. Apudmerndeckue aeiicTBus

2.1

Brruucnenus

A6

'YcTHBIE BBIYHMCIICHUS,
CBOJIMMBIE K JIEHCTBUAM B
npenenax 100

(TaGnuuHOE U BHETAOIMYHOE

YMHOKEHUE, JIeJIeHNE,
MecTBUS C KPYTJIBIMU

YIIpa)XHEHUs: YCTHBIE U TMCbMEHHBIE TPUEMBI BBIYMCIICHHI.

'Y CTHOE BBIUHCIICHUE B CIIy4asX,

CBOJUMBIX K ieicTBHsM B ipenenax 100 (meficTBus ¢ gecsaTkamu,
COTHSIMU, YMHOKEHUE U JCIICHUE

Ha 1, 10, 100). HeiictBust ¢ uncnamu 0 u 1. [Ipukunka pe3ynbrara

BBITTOJIHEHUS JIeicTBUsI. KOMMeHTUpoBaHue
X0JIa BEIYHUCIIEHUH C HCIOJIL30BAHUEM MaTEMAaTHUECKON
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YHCIIAMU ).

ITnceMeHHOE CI0KEHHE,
BBIUATAHUE YUCEI

B ipenenax 1000.

JlevicTBus c unciamu 0 u 1.
[ InceMEHHOE YMHOKEHUE B
CTOJIOMK, TMCbMEHHOE JIeIEHUe
yroiakoM. ITuceMennoe
YMHOJKEHUE, IEIICHUE Ha
0JIHO3HAYHOE YUCJIO B
npenenax 100.

IIpoBepka pe3ysbrara
BbIUUCIICHUS (IPUKHUIKA T
OLICHKA pe3ysibTara, 00paTHOe
NeiCcTBUE, IPUMEHEHHE
QIrOpUTMA, UCIIOJIb30BaHNE
KaJIbKYJIATOPA).
IlepemecTurensbHOE,
COUeTaTeIbHOE CBOKCTBA
CIIOKEHMSI, yMHOXKEHUS TIpU
BBIYHCIICHUSX

repMuHosoruu. IIpuMeHeHne npaBul nopsiaka BbIIOJIHEHUS
NEHCTBUN B IIPEJIOKEHHON CUTYallUH U [P KOHCTPYHUPOBaHUE
YKMCIIOBOTO BBIPAXKEHHUS

C 3aJ]aHHBIM TOPSAKOM BbINIOJIHEHUS AelcTBUl. CpaBHEHME
YUCIIOBBIX BBIPAKEHUM 0€3 BHIYMCIICHUH. YTIpaKHEHNE Ha
CaMOKOHTPOJIb: 00CYKJICHIE BO3MOXKHBIX OIMIMOOK B BEIYUCIICHUSIX
10 JITOPUTMY, IIPU HAXOXKACHUU 3HAUYEHHS YUCIOBOIO
BbIpaxkeHus1. OLieHKa palliOHaJIbHOCTH BbluncieHus. [Iposepka
XOJa U pe3yJibTaTa BhIMOJIHEHUS JIeHCTBHUS.
JluddeperurpoBanHOE 331aHUE: PUBEICHUE IPHMEPOB,
WIITFOCTPUPYIOIINX CMBICIT JI€JICHUS

C OCTaTKOM, MHTEPIpE- TALlMIO Pe3yJbTaTa AeJICHUS B
npakTudeckoi cutyanuu. OpopmiieHue MaTeMaTHYeCKOM 3aMCu:
COCTaBJICHHUE U POBEPKa MPAaBUILHOCTU MAaTEMATUYECKUX
YTBEpKJIEHUHM OTHOCUTEIBHO HAOOpa MaTeMaTHUECKUX OOBEKTOB
(dncen, BEJIMYMH, YUCIOBBIX BBIPAKEHUN, T€OMETPUUIECKUX
¢buryp). Habmronenne 3akoHoMepHOCTEH, 00IIEro U pa3IuyHOro
B XO/I€ BBIITOJIHEHUS J€MCTBUI OJHOM CTyNEHH (CIOXKEHUS-
BBIUNTAHUS, YMHOKCHUS-TICIICHNU ).

YpakHEeHUs: alrOPUTMBbI CJI0KEHUS U BBIYUTaHUS TPEX3HAUHBIX
YKCEll, IEJICHUSI C OCTATKOM.

PaboTa B mapax/rpymnmnax: COCTaBICHUE HHCTPYKIIUU
[YMHOXKEHUSI/JIeIEHHsI Ha KPYTJI0€ YNCIIO0, eJIeHUs

quceN moadopomM
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2.2  [UucioBbie BBIpAKCHUS

Haxosx1eHre Heu3BECTHOTO
KOMITOHEHTa apU(PMETHIECKOTO
InercTBUA.

[Topsimok nencTBuid

B YICJIOBOM BBIPQXKEHUU,
BHAUEHUE YHCIOBOTO
BBIpAKEHUS,

COZIEPIKAILETO

HECKOJIbKO JIEHCTBUI (CO
ckoOkamu/

0e3 CKOOOoK),

C BBIYUCIICHUSIMH B TIPEJIEIIax
1000.

OIHOPOIHBIC BETMUNHBI:
CIIOKEHHE U BRIYUTAHUE

MozenupoBaHHe: UCTIONB30BAHUE TPEIMETHBIX MOAETIEH /IS
00BsicHEHUS criocoba (mpruéma) HaXOXKIACHHSI HEU3BECTHOTO
KOMITOHEHTa apU(PMETHUECKOTO JCHCTBHSL.
JluddepeHrpoBaHHbIC 3aJaHNS: YCTAHOBIICHHE MOPSAKA
NMEeCTBUI TIPH HAXOKACHUH 3HAUYCHHS YHUCIIOBOTO BBIPAYKCHHUS

Wrtoro no pazneny

S5

Paznea 3. TekcToBbIC 3aaUM

3.1 PaboTa ¢ TekCTOBOI 3amaueii

PaboTa ¢ TeKCTOBOI
3aJ1aveii: aHaJIu3 JTaHHBIX U
OTHOIIEHUM, IPEACTABICHUE
Ha MOJIEJIU, TIJITaHUPOBaHUE
XO0J/1a PEIICHUS 3a/1a4H,
pelieHre

MoieTpoBaHUe: COCTABJICHHUE U UCTIOIB30BaHUE MOICITH
(pucyHOK, cxema, Tabnuia, TuarpaMmma, KpaTkasi 3alrch) Ha
pa3HBIX aTarax pemeHI/m 3a1a4u. KOMMCHTHpOBaHI/IeI OIINCaHue
X0J1a pacCy>KICHHUS ISl peIIeHH sl 3a/1a4u: TI0 BOIIPOcaM,

C KOMMCHTHpOBaHI/IeM, COCTABJICHUCM BI)Ipa)KeHI/ISI.

YpakHeHUs: Ha KOHTPOJIb B CAMOKOHTPOIIb TIPU PELISHUH 3a/1a4.
AHanmn3 00pa3IoB 3aMUCH
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ApU(PMETHISCKUM CITOCOOOM.
3anuce pelieHus 3a1a4u 1Mo
IMENCTBUAM U

C IOMOIIIBEO YHCIIOBOTO
BoIpaxkeHus. [IpoBepka
[PEIICHUS U OIICHKA
MOJTy4YECHHOTO

pe3ynbTara

PEIICHN 3aJa41 110 AEUCTBUSAM U C IOMOIIBIO YHCIOBOIO
BbIpa)KCHU. MoeIupoBaHue:

BOCCTaHOBJICHHME XOZa PEILICHUS 3a1a4U 10 YUCIOBOMY BBIPAKECHHUIO
WU APYTOU 3aIMCH €€ peLICHUs.

CpaBHenue 3ana4. @opMynupoBaHHE ITOJHOTO U KPATKOIO OTBETA
K 3a/1a4€, aHaJIM3 BO3MOKHOCTH JPYIroro OTBETa UIIU JIPYroro
crioco0a ero mnoyryyeHus

3.2

Pemenne 3amau

15

3a1aun Ha TOHMMAHUE CMBICTIA
aprMeTHIeCKUX

e cTBHMA (B TOM YHUCIIC
EJIEHUs C OCTaTKOM),
OTHOLLICHUH
(OonplIe/MEHbIIIE HA/B),
3aBUCUMOCTEH (KyTisi-
[IpoJlaXxka, pacyér

BPEMEHHU, KOJIMYECTBA), HA
CpaBHEHHE (Pa3HOCTHOE,
KpaTHOE). J{0J1s1 BETMUNHBI:
M10JIOBUHA, TPETh, YETBEPTH,
rsiTasi, 1ecATas 4acThb

B [IPAKTUYECKON

CUTYallll; CPaBHEHHE

'Y4eOHbIi Tuanor: HaxXoXKICHHE OJHON U3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH TPU PEIICHNUH 3a]1a4 («Ha IBUKCHUEY, «HA PadOTy» H
mp.).

Pabota B mapax/rpynmnax. Pemenue 3a1ad ¢ KOCBeHHOM
(hopMyIHPOBKOH YCIIOBHUS, 33124 Ha JIeTICHHE

C OCTAaTKOM, 3a7ia4, HJTIOCTPUPYIOIINX CMBICIT YMHOXKCHHUS CYMMBbI
Ha YKCI0; OpopMIIeHHE pa3HBIX CIOCOOOB PELICHHS 3a/1a4H
(Hampumep, IpUBEICHUE

K €IMHMIIE, KPAaTHOE CPaBHEHHE); TOUCK BCEX PEILICHUH.
[TpakTuueckast paboTa: HaX0XKIEHUE JI0JIU BETUYUHBI.

CpaBHEHHE J10JIeH OTHON BEIIMYUHBI
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ImoJIel OTHOY BEITNYNHEI.
3agaud Ha HAXOXKICHUE
TOJIM BEJTMYUHEI

Wrtoro no pazueny

31

Pa3nen 4. [IpocTpancTBeHHbIE OTHOIIEHUS U TreOMeTpuYecKue GUrypbl

4.1  [eomerpuueckue guryper (11 KoHcTpyupoBanue VccnenoBanne 00BEKTOB OKPYKAIOLIETO MUPA: COMTOCTABICHNE HX
reoMeTpHuecKux Guryp C U3yYEHHBIMH I'€OMETPUUECKUMHU (hopMaMu.
(pazOuenue GuUrypsl YrpaxHenue: rpaduueckre U U3MEpPUTEIIbHBIC JEHCTBUS TTPU
Ha YacTH, COCTaBJIEHUE (PUTYPBI[IIOCTPOCHUH MTPSIMOYTOJIbHUKOB,
13 yacTei). KBaJIpaToOB C 33JJaHHBIMU CBOMCTBaMH (JIJIMHA CTOPOHBI, 3HAUECHUE
300paxxenue [epuMeTpa, IUIOIIAH); ONpeieIeHue
Ha KJIeT4yaTou Oymare [pa3MepoB MPEAMETOB Ha IJIa3 C MOCIEAYIOIIEH MPOBEPKON —
[IPAMOYTOJIbHUKA n3MepenueM. [Iponenestuka
C 3aJJaHHBIM 3HAUYEHUEM MCCIIEI0BATEeNbCKOM paboThl: CpaBHEHKE PUTYDP
riomanu. CpaBHEHHE 10 TUIOIIAIH, IEPUMETPY, CPABHEHUE OJTHOPOIHBIX BEITMYMH.
ruionianen Guryp KoHcTpyupoBanue u3 6ymaru reoMeTpuueckoi Gurypsl ¢
C IIOMOILBIO HAJIOXKEHHUS 3aJJaHHOH JUTMHOM CTOPOHBI (3HAUEHHEM NIEpUMETpa, TUIOIAIN).
MpbIcIIEeHHOE MPECTABIEHUE U AKCIIEPUMEHTaIbHasl IPOBEPKa
BO3MOKHOCTH
KOHCTPYUPOBaHUS 33/1aHHOM reoMeTpuUYecKoil (hurypol
4.2  [[eomerpuyeckue BeIHMUUHBI |15 I lepumeTp MHOrOyroiapHuKa: |KOMMEHTHMpPOBaHHUE X0/1a U PE3YJIbTaTa TOUCKA

M3MEPEHHE, BHIYMCIICHUE,
3alMCh PAaBEHCTBA.

MH(OpMAaILINUY O TUIOIIAIU U CIIOco0ax e€ HaXOXKICHHS.
DopMyIMpPOBaHUE U IPOBEPKA HCTUHHOCTH
[YTBEPKICHHUM O 3HAYEHUAX T€OMETPUUECKHUX BEJINYMH.
HaxoxaeHue moniaay npsiMoyroyibHUKa, KBajapara,
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3MepeHue miomam, 3ammuch
pe3yibTara

M3MEPCHUS

B KBa/IpAaTHBIX CAHTUMETPAX.
BrrauciieHue mionam
MPSIMOYTOJTBbHUKA

(kBazpaTa) ¢ 3aJaHHBIMHU
CTOpPOHAMH, 3aITUCh
[paBEeHCTBa

COCTaBJICHUE YHCIIOBOI'O PABEHCTBA ITPU BBIYMCICHUHU TIONIATU
MPSIMOYTOJIbHUKA (KBAJpaTa).

'YueOHBIH TUAJIOT: COOTHOIICHUE MEKTY €AMHUIIAMH TUIOMIATH,
MOCJIEIOBAaTEILHOCTD ACHCTBUM

[pU NIePeX0/ie OT OJTHOM €UHHUIIBI TITOMIAAN K APYTron

Wrtoro no pazneny

26

Pasnen 5. MatemaTtuyeckasi HHpopManus

5.1

MaremaTtnueckas
HpopMaIys

17

Krnaccudukanust 00beKTOB 0
TBYM TIPU3HAKaM.

BepHbie (ICTUHHBIE) U
HEBEpHbIE (JIOKHBIE)
YTBEPKIECHHSL:
KOHCTPYHPOBAHHE, TPOBEPKA.
Jlornueckue paccyx1eHus

CO CBSI3KaMH

ECHH ..., TO ...»,

ITOITOMYY, «3HAUUTY.
l3BNeueHme U UCIIOIb30BaHUE
IUTST BBITTOJTHEHUS

Pa6oTa B rpynmnax: moAroToBKa Cy>KAECHUS

0 B3aMMOCBSI3U M3y4aeMbIX MaTEMAaTUYECKUX MOHATHH U (PaKTOB
OKPY’KaIOILeH AEUCTBUTENBHOCTH. IIpuMepsI cuTyanuii, KOTopsie
renecoo0pa3Ho GopMyTUPOBATh HA SI3BIKE MATEMATUKHU, OOBSCHATH
U J0Ka3bIBaTh MaTEMaTHUYECKUMHU CPEICTBAMU

Odopmnenne maremaTruueckoi 3anucu. JuddepenupoBannoe
3aJjaHKe: COCTABJICHUE YTBEPXKICHUS Ha OCHOBE HH(pOpMAIIHH,
MpeACTaBICHHOM B TEKCTOBOM (popme, HCIIOIh30BaHUE CBI30K
ECIH ..., TO ...», KIIOITOMY», «3HAUUTY.

Odopmienne pe3yibTaTa BEIUUCICHUS IO AITOPUTMY.
Vcnonp30BaHNE MAaTEMATUUECKON TEPMUHOJIOTUH JIJIS1 ONTUCAHUS
CIO’KETHOM CUTYalluH, OTHOLIEHUH U

3aBMCUMOCTEMN.
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3ajaHuil nHGOopMaIuy,
[IPEACTABICHHOM

B TaOJIUIaX C JAHHBIMU O
peasbHBIX MpolIeccax u
SIBIICHUSIX OKPY>KaIOIEro MUpa
(Hanpumep,

pacrrcanyue ypoKOB, IBUKCHHS]
ABTOOYCOB, TTOE3/I0B);
BHECEHUE JIaHHBIX B TaOIUILY;
ITOTIOJTHEHHUE YepTexa
ITAHHBIMH.

DOopMaIN30BAHHOE OITMCAHUE
MOCJIeI0BaTEIbHOCTH
MelcTBUM (MHCTPYKIIUS, TUTaH,
cxema, anroput™m). Ctonbuaras
marpaMma; 4TeHue,
MCIIOJIb30BaHUE TAHHBIX IS
pelieHus yueOHbIX U
MPAKTUYECKUX 3a7ad.
ATITOPUTMEBI U3yYCHUS
MaTepuaa, BHITOIHEHUS
00yJaronux U TECTOBBIX
3aJaHUI Ha JTOCTYIHBIX
DIIEKTPOHHBIX CPENICTBAX

[IpakTuueckue pabOTHI IO YCTAHOBJICHUIO
MOCIIeZIOBATEIILHOCTH COOBITHH, ICHCTBUM, CIOKETa, BRIOOPY U
poBepKe criocoba AecTBUs

B TIPEUIOKCHHON CUTYyAINH JJIs pa3pelIeHUs TPOOIeMbl (MITH
OTBETa Ha BOIIPOC).

MonenupoBaHue MPEJIOKCHHON CUTYaINH, HAXO0XICHUE U
MpEeCTaBICHNUE B TEKCTE WM TpaduyecKu BCEX HANACHHBIX
[peLICHUN.

PaGota c anropuT™MaMu: BOCIIPOU3BECHHE,

BOCCTAHOBJICHHE, HCIIOJIb30BAHKE B OOIIMX U YACTHBIX CITydasx
QITOPUTMOB YCTHBIX M MMMCbMEHHBIX BBIUYUCIICHUN (CIIOKEHNE,
BEIUMTAHUE, YMHOKEHUE, JICTICHUE), TOPsIIKA ISHCTBUHN B
YHCIIOBOM

BBIPKCHHUH, HAXOXKICHUS ITEPUMETPa U ILTOMIAIH
MPSMOYTOJIbHUKA.

Pabota ¢ nundopmanueii: YTeHre, CpaBHEHHE,

MHTEPIIPETAINs, UCTIOTB30BAaHUE B PEIICHUH JaHHbBIX,
MpeACTaBICHHBIX B TAOJUYHOM (hopme (Ha 1uarpamme).
Pabora B mapax/rpynnax. Pabora mo 3agaHHOMY alrOpUTMY.
'Y cTaHOBJIIEHUE COOTBETCTBHS MEXKTY

[Pa3HBIMH CIIOCOOAMU MpeACcTaBlIeHUs HHGOPMAIUH (UIUTFOCTpAIus,
TeKCT, Tabyuia). JlornosHenne TabJInIl CIOKEHHSI, YMHOKCHUSI.
Pemenue

MPOCTEHIITMX KOMOWHATOPHBIX U JIOTHYECKUX 3a]1a4.

'Y4eOHBIN AUaor: CUMBOIIBI, 3HAKH, ITUKTOTPAMMBI; X
MCITOJIb30BaHUE B TIOBCETHEBHOM JKU3HU U

B MaTematuke. CocTaBIeHHE TIPABHI pabOTHI
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00ydeHust C U3BECTHBIMU JIEKTPOHHBIMU CpeicTBaMu 00yueHus (ODY,
(MHTEpaKTUBHOM 10CKE, TpeHaXEPBI U JIp.)
KOMIIBIOTEPE, PYTUX
yCTpPOMCTBAX)
Hroro mo pasaeny 17
[ToBTOpEHME TPOHICHHOTO 12

MarTcpuajia

VITOroBBIi KOHTPOJIb (KOHTPOJIBHBIC
178
MMPOBEPOYHBIC PAOOTHI)

BN

OBLIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

170
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4 KJIACC
Ne i/t [HaumenoBanwue pa3zaenoB 1 [KommuecTBo [IporpaMMHOE coepKaHue
TeEM 4acoB XapaKTepuCTHUKa JEATeTLHOCTH 00YJYarOIIMXCS
y4eOHOTro mpeamera
Pa3mea 1. Unciia ¥ BeTMYMHBI
1.1 Yucna 11 Uucna B npegenax 'YTpaskHeHUs: yCTHas U TUChbMEHHAs paboTa

MHJUIMOHA: YTEHUE,
3aIKCh, TIOPA3PSIHOES
CpaBHEHHE
yropsirouenue. Yucio,
00JIbIlIeE MIIHM MEHBIIIEES
ITAHHOT'O YKCIa

Ha 3aJaHHOE YHCIIO
Pa3psSAHBIX €AMHUIL,

B 3aIaHHOC YK CJIO pa3

C UMCIIaMU: 3aIIMCh MHOTO3HAYHOTO YHUCJIa, €ro
[IPEACTABJICHHUE B BUJIE CYMMBI Pa3psHbIX CJIaracMblX;
KJIACCHI U pa3psi/ibl; BBIOOP YKCEN C 3aJaHHBIMU
CBOICTBaMH (YUCIIO Pa3pAIHBIX €IUHUL, YETHOCTD

U T. II.).

MoaenupoBaHHEe MHOTO3HAYHBIX YHCETI,
XapaKTEepUCTUKA KJIAaCCOB U Pa3ps10B MHOIO3HAYHOTO
yuCIa.

'YueOHbIil auanor: GpopMyJIMpOBaHUE U ITPOBEpKa
MCTUHHOCTH YTBEPIXKICHUS O YKCIIe. 3alluCh YHCIIa,
00J1a1aroIIero 3aJaHHBIM CBOIicTBOM. Ha3piBanue u
00BICHEHHE CBOMCTB YHCJIa: YéTHOE/HEUETHOE,
Kpyrioe, TpEX- (4eThIpEX-, MSTU-, IIECTU-) 3HAYHOE;
BeJIcHIEe MaTeMaTHYeCKHX 3anuceil. Pabota

B IMapax/TpyIiax: yrnopsjgo4eHe MHOTO3HAUHBIX YUCET;
KITacCU(UKALIMS YUCEN IO OTHOMY-ABYM OCHOBAHUSM;
3aCh OOIIETO CBOMCTBA TPYIIITBI YUCE.
[TpakTHdeckre paboThl: yCTAHOBJICHHE TIPaBUIIA,

MO0 KOTOPOMY COCTABJICH Pl YUCCII, TPOAOJIZKCHUC
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psAaa, 3alI0JIHCHUE ITPOITYCKOB B pAAY YHUCEI, OIIMCAHUC
MMOJIOKCHH A YUCJIa B PAAY YHUCCIT

1.2

BeanunHbl

12

Benu4uHbl: cpaBHEHHE
00BEKTOB 10 Macce, AJIMHE,
MJI0LIA/I1,

BMECTHMOCTH. ETMHUIIBI
Macchl — LIEHTHEP, TOHHA;
COOTHOIIEHUS MEXKTY
€IMHHUIIAMUA MaCCBHI.
EnuHAUIBI BpeMeHU (CYTKH,
Hees, MecHIll,

r0Jl, BEK), COOTHOIIICHUE
MeX1y HUMH.

EqvHAUIB 1TUHBL (MAJUTAMETD,
CaHTHMETP, IELUMETP, METP,
KIJIOMETP), TJIOIIA N
(KBaJpaTHBIN MeTp,
KBa/IpaTHBI CAaHTUMETP),
BMECTUMOCTHU (JIUTD),
CKOPOCTH (KHJIOMETPHI B Hac,
METpPHI B MUHYTY, METPHI B
CEKYH/Y); COOTHOIIIEHUE
MEXITy

eIMHUIIAMH B TIpeesiax

OOCyKIeHNE PAKTUIECKUX CUTYaluii. PaciosHaBaHue BEIMYHH,
XapaKTePU3YIOIIUX MPOLIECC JBMKEHUS (CKOPOCTh, BpeMs,
[paccTostHue), padoThI (MPOU3BOAUTEILHOCTh TPYa, BpeMs padoThlI,
00BEM paboT). YCTaHOBIIEHUE 3aBUCUMOCTEH MEXKIY BETUYNHAMH.
YHopsiioueHue 1Mo CKOpOCTH, BPEMEHH, Macce.

MozenupoBaHHe: COCTABICHUE CXEMBbI IBUKECHUS, paOOTHI.
KoMMeHTHpOBaHKE: PEICTABICHUE 3HAYCHUS BEIMYUHBI HA
OCHOBE COJIEP’KATEIBLHOTO CMBICIIA; 0(hOpPMIICHHE MaTeMaTHYeCKIX
3anucei.

JlnddepeHmpoBaHHbIC 3aJaHHS: 3aITUCh B BULIC

paBeHCTBA (HEpaBEHCTBA) Pe3yJIbTaTa Pa3HOCTHOTO, KPATHOTO
CpaBHEHUS BEITMYWH, YBEINYCHUS/

YMEHBLIEHNS 3HaUE€HUs BEIMUMHBI B HECKOJIBKO pa3. [IponeneBTuka
MCCIIEIOBATENBCKOM pabOThI: ONPENEIsITh C TOMOUIBIO HU(PPOBLIX U
AHAJIOTOBBIX MPUOOPOB Maccy MpeaMeTa, TeMuepaTypy (Hanpumep,
BOJIBI, BO3/IyXa B TIOMEIIEHUH ), CKOPOCTh IBUKCHUS
TPAHCHOPTHOI'O CPE/ICTBA; ONPEIEIATH C TOMOILBIO
M3MEPUTEIBHBIX COCYZI0B BMECTUMOCTB; BBITTOJIHATH MPUKUIKY H
OLIEHKY pe3yJibTaTa U3MepeHHi
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100 000. [Tonst
BCJINYNHBI BpeMeHI/I, MacCcChlI,
JIHBI

Wrtoro no pazueny

23

Pa3zjnen 2. Apudpmernueckue aeicTBusi

2.1

Brraucnenus

25

TInceMeHHOE CI0KEHHE,
BBIYUTAHUE

MHOT'O3HAYHBIX YHCEII B
rpeaenax MAUTMOHA.
[InceMeHHOE YMHOXKEHHUE,
NIeJICHME MHOTO3HAYHBIX YUCEI
Ha OJTHO3HAYHOE/ IBy3HAYHOC
YUCIIO0

B nipenenax 100 000; nenenue
C OCTaTKOM.
'YMmuoxenue/nenenne Ha 10,
100, 1000.

CBoiicTBa apu(MeTHIECKUX
NEWCTBUN U UX IIPUMEHEHUE
1151 BIuMcnennil. [Tposepka
[pe3yJbpTaTa BbIYUCIECHUN, B
TOM YHCJI€ C TIOMOIIIBIO
KaJIbKYJISITOpA.

'YrpaxHeHus: yCTHBIC BEIYMCICHUS B TIPE/Iiax CTa U CIIyvasx,
CBOJIMMBIX K BEIYUCIICHUSM B TIPEJIeiax cTa.

OOcyXIeHre U IPUMEHEHUE: aJITOPUTMBI THChMEHHBIX
BBIUMCIICHHI; POBEpKa X0/1a (COOTBETCTBUE

QITOPUTMY, YaCTHBIE CITy4Yau BBITTOJTHEHUS IEUCTBHI) U pe3ysibTaTa
ImericTBUA.

KoMMeHTHpOBaHUE: X012 BBITIOTHEHUS apu(PMETHISCKOTO
IMENCTBUS M0 AITOPUTMY, HAX0XK/IEHUSI HEU3BECTHOTO KOMIIOHEHTA
apru(pMETUIECKOTO JEHCTBUS.

Y4eOHBbIi quanor: 00cykaeHue J0MyCTUMOTO pe3yibTara
BBITIOJIHCHUS JICCTBHUSI HA OCHOBE 3aBUCUMOCTHU MEXKTY
KOMITOHEHTaMU | Pe3yJIbTaTOM JEUCTBUSA (CIIOKEHHUS, BEIUNTAHUS,
YMHO>KEHUS, I€IEHU).

YpaskHEeHUS: MPOTHO3UPOBAHNE BO3MOKHBIX OIIHOOK B
BBIYMCIICHUSIX 110 AITOPUTMY, TTPH HAXOXKJICHHUH HEU3BECTHOTO
KOMITOHEHTa apu(PMETHUECKOTO

EeNCTBHSI.

3a/aHKs HA TPOBEICHUE KOHTPOJIS U CAMOKOHTPOJIA.
CamocTosTeTbHOE PUMEHEHHE PUEMOB YCTHBIX

BBIYMCIICHHU, OCHOBAaHHBIX Ha 3HAHUU CBOWCTB
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'YMHOXXEHHUE U IeJIEHNE
BCJINYNHBI
Ha OJHO3HAYHOE YHCIIO

apudmeTnyeckux neiCTBUI U cocTaBa uucia. [IpakTuueckue
PabOTHI: BBEITIOTHEHUE CIIOKEHUS M BBIYUTAHHUS 110 AITOPUTMY B
npenenax 100 000; BeIMOJHEHUE YMHOXEHUS U ICJICHHUS.
'YMHOKEHUE U JIelIeHne KpyTiiblX uncel (B ToM uucie Ha 10, 100,
1000). HabmroneHue: mpuMepbl paliiOHAIbHBIX BBIYUCICHHH.
Mcnosib30BaHUE CBOKCTB

apudmeTnyeckux AeMcTBUIA A y0o0CcTBa BeruncieHuil. Pabota B
rapax/rpynmnax: IPUMEHEHHE Pa3HBIX CIIOCOOOB MPOBEPKH
MPABHJIBHOCTH BBIYMCIICHUH; UCIIOIb30BAaHHE KABKYJISATOpA JIJIs
MPaKTUYECKUX

[pacu€ToB

2.2 UucoBbie BeIpaKeHUS 12 [Touck 3naueHust yucioBoro [Mcronbp3oBanue OyKB JJ1si 0003HAYEHUS YUCET, HEU3BECTHOTO
BBIPAYKEHUS, COAEPIKALIETO KOMITOHEHTa JieicTBUsA. [I0MCK 3HaUE€HNs YMCIIOBOTO BBIPAKEHUS,
HECKOJIbKO JIEUCTBHI B coaepxariero 3—4 neictBus (co ckoOkamu, 0e3 CKOOOK).
npenenax 100 000. CamocTosiTenbHast
PaBeHcTBO, coepkaiiee MpOBEpKa MPaBUILHOCTH HAX0XK/I€HNS 3HAUEHUS YHCIOBOTO
HEU3BECTHBIN KOMIIOHEHT BBIp)KEHUS (C OMOPO Ha MpaBHJIa YCTAHOBJICHUS MOPSIIKA
apu(METHUECKOro AEUCTBUS: |[IeMCTBUI, alITOPUTMBI
3anuch, HaXOXKICHNE BBITIOJTHEHUS apU(PMETUUECKUX AEMCTBUM, TPUKUIKY pE3yJIbTaTa).
HEU3BECTHOTO PaboTa B rpymnmnax: npuBeaeHHe TPUMEPOB, HIUTIOCTPUPYIOLINX
KOMIIOHEHTA CMBICIT M XOJ1 BBIMIOJTHEHHSI apu(METHUECKHUX JIEHCTBUH, CBOIICTBA

IENCTBUN
Wroro mo pazaeny 37
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Pa3nea 3. TekcToBbIE 32124

3.1 Pertreniie TEKCTOBBIX 3a1a4

PaboTa ¢ TeKCTOBOM 3a1aueii,
pelIeHne

KOTOPO# COAEPIKUT 2—3
TeHCTBHS: aHAIIU3,
[IpECTAaBICHHUE

Ha MOJEIIN;

[JIaHUPOBAHUE U 3aIIUCh
[pELLIEHNS; TPOBEPKA
[peuIeHus U OTBeTa. AHAJIN3
3aBHCHUMOCTEH,
XapaKTEpU3YIOIIUX MIPOLIECCHI:
NIBMOKEHUS (CKOPOCTh, BpeMs,
MPONICHHBIN YTh), paOOTHI
(MPOM3BOUTENBHOCTD, BpEMS,
00BEM paboOThI), KyIUIH-
Mpoaaxu (1ieHa, KOJIMYECTBO,
CTOMMOCTb) U peIlIeHue
COOTBETCTBYIOIIUX

3asnad. 3agauu

Ha YCTaHOBJICHUE BPEMEHU
(Hauaso,
[TPOAOJKUTEIBHOCT U
OKOHYaHUE COOBITHS),

MozenupoBaHHe TEKCTa 33a4H: CXeMa, pUCYHOK, TabJuIa,
KpaTKasl 3alKCh; CIOJIb30BaHUE T€OMETPUUECKHX, I'paduIecKuX
00pa30B B xo€ pemeHus 3aaadn. O0CcyxaeHne crnocoba peneHus
3agaun, (POPMBI 3aITUCH PEIICHHUS, PEaTbHOCTU U JIOTUYHOCTH
0TBETa Ha BOTIPOC.

[ludbdepenurpoBaHHbIe 3a/1aHUs: BEIOOP OCHOBAHUS U CpaBHEHUE
3ajad.

PaboTa B mapax/rpynmnax: penenue apupMeTHIecKiuM crnocooom
3ajad B 2—3 1elCTBUS; KOMMEHTUPOBAHUE ATAMOB PELLICHUS
3aJlauM; pa3HbIe 3alCH PEIIeHUs OJTHOM U TOM ke 3a7auu.
[TpakTudeckas paboTa: HAXOXKACHUE JTOJTU BETUIUHBI, BEIMIUHBI TIO
e¢ noie. OdopMieHre MaTEMaTUYECKUX 3aIMCE: TOTHAS 3aHCh
pEIICHHs TEKCTOBOM 3a/1au (MO/IENb; PeIIeHHE MO JeHCTBUSM, I10
BOIPOCaM MU

C MOMOIIBIO YHUCIIOBOT'O BhIpaKEHUs; POPMYJIMPOBKA OTBETA)
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pacyéTa KOJIMYeCTBa, pacxo/ia,
M3MEHEHMs. 3a1a4un Ha
HaXO0XKIEHNE N0 BEJIHYHNHEI,
BEJIMYHMHBI 110 €€ J0JIC.
Pa3nble criocoOnl

[PEIICHUS HEKOTOPHIX BUJIOB
M3Y4YEHHBIX

3anad. OdopmiieHue
[PEIICHNUS 10 ACUCTBUSIM C
[MOSICHCHUEM,

10 BOTIpOCaM,

C ITOMOII[LI0 YHUCIIOBOTO
BBIPKEHUS

Wroro no pazneny

20

Pa3gen 4. IlpocTpaHcTBeHHBIE OTH

OLIICHUS U TeoMeTprYecKne GUurypsl

4.1

["'eomerpuueckue GUrypsl

12

Harnsinaeie npencraBiaeHus o
CUMMETPUH.

OKpY>KHOCTb, KPYT:
[pacrio3HaBaHHUE U
n300paxkeHNe; IOCTPOEHHE
OKPYKHOCTH 33JJaHHOTO
paguyca.

[locTpoeHnEe N3yUEHHBIX
reoMeTpuyYecKux Guryp

VccnenoBaHne 0ObEKTOB OKPYKAIOIIET0 MUPA: COMOCTABIIEHUE UX C
M3Y4YCHHBIMU TEOMETPHUECKUMHU (PopMamH.

YrpaxueHus: rpapuiecKkue U U3MEpUTEIbHBIE

e CTBUS IPU BHIMOJHEHUN U3MEPEHUIN U BBIYUCICHUHN IEpUMeETpa
MHOTOYTOJBHUKA, TUTONIAIA MTPSIMOYTOJIbHUKA, KBaipaTa, GUTYpHI,
COCTaBJIEHHOM U3 MPsIMOYTroJibHUKOB. KOHCTpynpoBaHue,
n300pakeHue GUryp, IMEIOIUX OCh CHMMETPUH; TIOCTPOCHHE
OKPY>KHOCTH 33JIaHHOT'O pajinyca.

KoMmMmeHTHpOBaHME X0/1a ¥ pe3ysIbTaTa MOUCKa
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C ITOMOIIBIO JINHEHKH,
YTOJIBHUKA, LIUPKYJISL.
[TpocTpaHcTBEHHBIE
reoMeTpudecKue (GUrypol
(Tena): map, KyO0, MIHHIP,
KOHYC, TUPaMHU/Ia;
pa3iuueHue, Ha3bIBAHUE.
KoHctpynpoBanue: pazoueHue
(bUrypsl Ha IPSIMOYTOJIBHUKA
(KBaspaThl), COCTaBJICHHE
buryp

13 IPSIMOYTOJIBHUKOB/
KBa/IpaTOB

MH(OpMaLIUU O TEOMETPHUUECKUX PUTYPAX U KX MOJIEIIX B
OKPYXKaIOLIEM.

YipakHeHus Ha KilacCU(UKALIKIO TeOMETpUYeCcKuX (puryp mno
OJIHOMY-JIByM OCHOBaHHSIM.

C MOMOIIBI0 HUPKYIIs. M300pakeHne reomeTpudeckux Guryp c
3aJlaHHBIMU CBOMCTBaMH.

Y4eOHbIi quanor: pa3auueHue, Ha3biBaHue Guryp (Ipsmoii yromn);
reOMETPUYECKUX BETUYUH (IEPUMETP, IIOLIA/Ib).

YipakHeHUs! Ha KOHTPOJIb U CAMOKOHTPOJIIb ACSITETbHOCTH.
OmnpeneneHne pa3MepoB B OKPYXKAIOIIEM U Ha YepTEeKe Ha IJ1a3 U C
MOMOIIIBIO0 U3MEPHUTENBHBIX TPUOOPOB

4.2

['eomeTprUyecKre BETMYUHBI

[lepumerp, momaab GUrypsl,
COCTABJICHHOU U3 IBYX-TPEX
MPSIMOYTOJIbHUKOB
(KBapaToB)

KoMMeHTHpoBaHuE X0/1a U pe3yJibTaTa NOUCKa

MHGOPMAaLIKK O MJIOLIAIU U CIIoco0ax e€ HaXOXKICHHS.
dopMyIUpOBaHUE U IPOBEPKA HCTUHHOCTU

YTBEPKIACHHUM O 3HAYEHHUAX F€OMETPUUECKUX BEJITUYHH.
[IpakTideckue paboThl: HAX0XACHUE TUIOMIAIU QUTYPBI,
COCTaBJIEHHOW U3 NPSAMOYTOJIbHUKOB

(KBaJpaToB), CPAaBHEHHE OJHOPOIHBIX BEJTUYHH,

MCII0JIb30BaHUE CBOMCTB NPSAMOYTIOJIbHUKA U KBaJIpaTa JJisl PELICHUs
3agad

Wroro no pazneny

20
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Pa3znen 5. MaremaTuueckasi unopmanusi

5.1

Maremarnueckas
nHbOpMaIHs

15

Pabora

C YTBEPXKICHUSIMMU:
KOHCTPYHPOBaHHUE, IPOBEPKA
VMCTUHHOCTH; COCTAaBJICHUE U
[IPOBEPKA JTOTMUECKHUX
[pacCyKIeHUI

[IpY PELICHUHU 3aaa4. JlaHHbIE
0 peajbHbIX Ipoleccax u
SIBJICHUSIX OKPY>KaOILEro
MUDpA, PEJICTaBICHHbIC

Ha AuarpaMMmax, CXeMax, B
rabauiax, TeKcTax.

COop MaTeMaTUYECKUX
TTAHHBIX O 33JaHHOM O0BEKTe
(ducne, BETUYUHE,
reoMeTpu4ecKoi purype).
[Touck napopmanuu

B CIIPABOYHOM JIUTEPATYpE,
cetu HTepHeT. 3anuch
MHpOpMaIK

[uddepeHnmpoBannbie 3ajaHNs: KOMMEHTHUPOBAHUE C
MCIIOJIb30BAaHNEM MaTeMaTH4YEeCKONH TEPMUHOJIOTUY;
MaTEeMaTU4YeCKasi XapaKTEPUCTHUKA IIPEIIaracMOU JKUTEHCKOU
cutyauuu. @opMyarpoBaHUE BOIIPOCOB JJIsl OUCKA YUCIOBBIX
XapaKTEPUCTHK,

MaTeMaTHYECKUX OTHOILLECHUI U 3aBUCMOCTEN
(TT0CIIeTOBATEILHOCTD U MTPOJOJKUTEILHOCTE COOBITHH, ITOJIOKCHHE
B IIPOCTPAHCTBE, (DOPMBI U pa3Mephl).

PaboTa B rpynmnax: o0CyX/IeHUE CUTyaIlui UCIIOJIb30BAHUS
[IPUMEPOB M KOHTPIPUMEPOB; IJIAHUPOBAHUE cOOpa JTaHHBIX O
3aJJaHHOM OOBEKTE (YUCIIe, BEIMYMHE, TECOMETPHUCCKON PUrype).
[TudbdbepenurpoBanubie 3a1anus: ohopMiIeHHE MAaTEMaTHIECKON
3aIMCH; IPeACTaBICHNE HHPOPMALIUU B IPEATIOKESHHON WITH
CaMOCTOSITENIbHO BEIOpaHHOM (popme.

KoMMeHTHpOBaHuE: yCTaHOBICHUE HCTUHHOCTH 33JJaHHBIX U
CaMOCTOSITEJIBHO COCTaBJICHHBIX YTBEPKICHUI.

[IpakTuueckue paboThl: yueOHbIE 3314l C TOYHBIMHU U
NpUOIMKEHHBIMU JAHHBIMHU, TOCTYTTHBIMU 3JIEKTPOHHBIMU
cpelcTBaMu 00yudeHus1, TOCOOUSIMHU; UCIIOJIb30BAHNE MPOCTEUIITINX
IIKaJl 1 U3MEPUTEIbHBIX TIPUOOPOB.

'YueOnbIil quanor: «[IpumMeHeHne anropuTMoB
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B MPEJI0KEHHON

TabJIuIe, Ha CTOJIOUATON
narpaMme.

JlocTynHbIE JIEKTPOHHBIE
cpencTBa 00ydeHus, mocoous,
TPEHaXEPBI, UX
MCIIOJIb30BAHUE

0J1 PyKOBOJICTBOM II€J]arora u
CaMOCTOSITENILHO.

[IpaBuia 6e3onacHON pabOTHI
C DJIEKTPOHHBIMHU UCTOUHUKAMHY]
MH(pOpMaIH

(a;mekTpoHHas popMa
y4eOHUKa, JIIEKTPOHHbIE
ClI0OBapH, 00pa3oBaTebHbIC
CalThl, OpPUCHTUPOBAHHBIC HA
nmeTey MIaalIero

[TKOJILHOTO BO3PACTA).

B YYCOHBIX U MPAKTHYECKUX CUTYAILIUIX).

Pabota ¢ nHpOpMaIeii: uTeHue, MPeICTaBICHHE,
(bopMyIIHpOBaHUE BBIBOA OTHOCUTEIBHO JTAHHBIX,
MpeCTaBICHHBIX B TAOIMYHON QopmMe (Ha JuarpaMmme, CXxeme,
ITPYTO MOJIEITH )
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AJITOPUTMBI pEIICHUS
y4eOHBIX U
MPAKTUYECKHX 33124

Wroro no pazaeny 15
[ToBTOpEHME TPOHICHHOTO 14
Marepuaa

VITOroBbIi KOHTPOJIb (KOHTPOJIbHBIC U |7
MPOBEPOYHBIC PAOOTHI)

OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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