PABOYASA NTIPOT'PAMMA YUEGHOTI' O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IMNOACHUTEJIBHAA 3AIITMCKA

[IpuopureTHbIMU TeNSIMU OOy4YeHHsI MaTeMmaThuke B S5—6 Kiaccax SBISIOTCS:
MpoaoKeHne (HOPMUPOBAHUSI OCHOBHBIX MATEMATHUYECKUX TMOHSITUH (YUCIIO,
BEeNIMYMHA, TreoMmeTpuueckas ¢urypa), o00eCneyuBalOIMUX MPEEeMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30oBaHus 00y4YaIOINXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, HCCJENOBATEIBCKUX YMEHUM, MHTEpeca K H3YUYECHHIO
MaTeMaTUKH;

MO/BEAICHUE OOyYarouuxcsi Ha JIOCTYIHOM /I HHX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHre (YyHKIIMOHAIBHOM MaTeMaTHYECKOW TIpPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTHYECKUE OOBEKTHI B pPEalbHBIX JKU3HEHHBIX CHUTYallUsX,
MPUMEHSTh OCBOCHHBIC YMEHHS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
MHTEPIIPETUPOBATh IMOJYYECHHBIE PE3YyJbTaThl M OLIEHUBATh KX HA COOTBETCTBHE
MPAKTUYECKON CUTYAIIUHU.

OcHOBHBIE JMHUM COJAEpPKAaHMS Kypca MaTeMaTukKu B 5-6 Kkjaccax —
apuMeTHdecKkass U1 TreoMeTpruecKasi, KOTOpbIE Pa3BUBAIOTCS MMapaLIeNbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT APYIOW,
a B TECHOM KOHTAaKT€ M B3aUMOJEHCTBUU. Takke B Kypce MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmernueckoro marepuajiia HAuYMHAETCA CO CHCTEMaTH3allud W
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YKCIIaX, MOJYUYCHHBIX Ha YPOBHE HaUYaJIbHOTO OOIIETro
oOpa3zoBanus. I[Ipm 2TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMUpPOBAHHE HOBBIX TEOPETUUYECKMX 3HAHUM  COYETAeTCI C  pa3BUTHEM
BBIYMCIIUTEILHON KYyJNbTYpPhl, B YaCTHOCTH C OOyYE€HHEM NPOCTEUIINM MpuéMam
NPUKUAKA W OIEHKU pPE3yJbTaTOB BBIUMCICHUHN. H3ydeHue HaTypajdbHBIX YHCEN
MPOJI0JKAETCS B 6 KJlacce 3HAKOMCTBOM C HAYAJIbHBIMU TTOHSATHUSIMU TEOPUU JICTTUMOCTH.

Hauano u3ydeHusi OOBIKHOBEHHBIX M JIECSITHUYHBIX JPOOEH OTHECEHO K 5 Kiaccy.
DTO MepBbIA 3Tall B OCBOCHUU JPOOEH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UJESMU, TOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX JAPOOEH B MOJTHOM
00BbEME MPEIIECTBYET M3YUYCHUIO JECATUYHBIX ApoOeH, 4TO Ie1ecO00pa3HO C TOUKH
3pEHUS] JIOTMKM M3JIOKEHHUS YMCIOBOM JIMHUM, KOrJa MpaBWia JEUCTBUM C
JNECATUYHBIMH JPOOSIMM  MOXXHO OOOCHOBAaTh Y)K€ W3BECTHBIMU  aJTOPUTMaMU
BBITIOJTHEHHUS JIEUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JECATHYHBIMU
IpOOSMU  PACIIMPUT BO3MOKHOCTU IS TIOHUMAHUSA OOYYarOIIUMHUCS TPHUKIATHOTO
NPUMEHEHUSI HOBOW 3aluMCU TMPU  M3YYEHUU  JPYTUX  MPEeIMETOB W TIpH
MPAKTUYECKOM HCIIOJIb30BaHUMU.

K 6 xmaccy oTHecéH BTOpoM dTanm B M3y4eHUU JApOOEH, TAe MNPOUCXOJUT
COBEpIIICHCTBOBAHNE HABBIKOB CPAaBHEHHI U MPeoOpa3oBaHus ApoOei, 0CBOCHNE HOBBIX



BBIYHUCIIMTCIIBHBIX AJITOPUTMOB, OTTAYMBAHHUC TCXHUKU BI)I‘JPICJ'IGHHIZ, B TOM 4YHCJIC

3HAUYCHUU BBIPAXKEHUHM, COAEpKAUMX UM OOBIKHOBEHHbIC, U JIECSITHYHBIE JpoOH,
YCTaHOBJICHHE CBsI3€H MEX1y HUMH, pACCMOTPEHHE MPUEMOB pelIeHHs 3a7a4 Ha APoOu.
B nauvane 6 kiacca mporcxXoauT 3HAKOMCTBO C TIOHATHEM MPOLIEHTA.

Oco0eHHOCTBIO U3YYEHHUS TIOJIOKHUTEIBHBIX M OTPUIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHH TaK)K€ MOTYT pacCMaTpUBAThCS B HECKOJIBLKO ATanoB. B 6 kiacce B Hauase u3yyeHus
TeMbl «I100KUTENBHBIE U OTPULIATEIBHBIE YUCIIa» BhIAEIsAETCA oaTeMa «lLlenble uncnay,
B paMKaxX KOTOpPOW 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBHUSIMHU
C TIOJIOXKUTEIIbHBIMUA U OTPHULIATEIBHBIMU YHCTIAMH IIPOUCXOIUT HA OCHOBE COJIEPKATEITLHOTO
NOJX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIOIIUXCS PAKTHYECKH
CO BCEMHM OCHOBHBIMHU IMOHATHSIMA TEMbI, B TOM YHMCJIE€ M C NpaBUJIaMH 3HAKOB
NIPY BHITOJTHEHUH apU(PMETUUECKUX ACUCTBHIA. M3ydueHue paloHanbHbIX YMCENl Ha 3TOM He
3aKOHYHUTCS, a Oy/IeT NPOJOKEHO B Kypce alredphl / Kiacca.

[Ipu oOyueHUM pelmIEeHUI0 TEKCTOBBIX 3a7ad B 5—6 KiaccaXx HCIONb3YIOTCS
apumernyeckue npuémsl perieHus. [Ipu oTpaboTKe BEIYUCIUTENFHBIX HABBIKOB B 5—6
KJIACCaxX pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEAYIOIIMX BUJIOB: 3a/1a4l HA ABUKCHUE,
Ha YacTH, HA TIOKYNKHU, HA padOTy U MPOU3BOJUTEIBHOCTD, Ha IPOLIEHTHI, HA OTHOILICHHUS
u nponopuuu. OOyyaroluecs: 3HaAKOMSTCS ¢ MpUEMaMH pELeHUs 3a1ad nepedopom
BO3MOYKHBIX BapHUaHTOB, y4darcsl paboTaTh ¢ MH(pOpManuen, npeacTaBlieHHoN B Gpopme
TaOJIHI] WK JTUATPaMM.

B mporpamme yuebHOro kypca «Maremartnka» MNpeayCMOTpPeHO (HhOpMHUpPOBAHUE
MPOTEIEBTUUECKUX alreOpandyeckux MpeacTaBieHU. bykBa Kak CHMBOJ HEKOTOPOTO
YuCia B 3aBUCUMOCTH OT MAaTE€MaTHYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA MIMPOKO MCHOJB3YETCS MPEeXAEe BCEro JIs 3alucH OOIMIMX
YTBEPXKACHUHN U NPEI0KEHUH, (POPMYII, B YACTHOCTH ISl BBIYMCIICHUS TE€OMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B nporpamme yweOHoro kypca «Maremartuka» mNpeACTaBleHa HarjsaHas
reOMETpHsl, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOIO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBI  OCYIIECTBIISIETCA HA  HAIVBJIHO-IPAKTUYECKOM  yYpOBHE,  OIHMPAETCS
Ha HarjsigHO-0Opa3HO€ MbIIUICEHHEe oOydJaromuxcsa. bosblmas pojib  OTBOJIUTCS
IPAKTHYECKOHN AEsITeIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOIeTpoBaHuio. O0yyatoniecs
3HAKOMSITCS C TE€OMETPUYECKUMHU (PUTYypaMu Ha TUIOCKOCTH M B NMPOCTPAHCTBE, C UX
npocTelmrMMu  KOH(UrypanusiMu, ydyaTcsi H300paxaTb HMX Ha HEJIMHOBAaHHOHM U
KJIeT4aTol Oymare, pacCMaTpuBaIOT MX MPOCTEHIe CBOMCTBA. B mporecce n3zydeHus
HaTJSAHOW T€OMETPUHM 3HAHUS, MOJyYCHHbIE 0OYyYarolIMMUCA Ha YPOBHE HAdajJbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo y4yeOHOMY TUIaHy B 9—6 Kilaccax M3y4aeTcsi MHTErPUPOBAHHBIN MIPeIMET
«Marematrka», KOTOPBIA BKIIOYAET apuU(PMETHUYECKU MaTepuanl W HarJsaIHYI0
TeOMETPHUIO, a TAKXKE MPONEAECBTUUECKUE CBEACHUS U3 aIreOphl, JIEMEHTHI JIOTHUKH U
HayaJia ONKUCATEIbHOU CTaTUCTUKHU.

Oo1iee yncno 4acoB, pEKOMEHA0OBAHHBIX I U3yYeHUs] MaTeMaTuku, — 340 4acos:
B 5 kmacce — 170 ugacoB (5 yacoB B Henmenio), B 6 kimacce — 170 gacoB (5 vacoB B
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Heneno). COAEP KAHUE OBYUYEHUAS5 KJTACC
HarypaJjbHble ync/ia 4 HYJIb

Hatypanbnoe umcmo. Psg nHatypampabix umcen. Yucno 0. U3o6pakenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPJUHATHOU (YUCTIOBOI) NPSIMOIA.

[lo3unmonHas cucremMa CcyuciIeHUsA. PuMckag Hymepauus Kak [OpHUMED
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHeHHE HAaTypajlbHBIX YHCEJN, CPABHEHHE HATYpPAJIbHBIX YHUCEI C HYJEM.
Crnioco0bl cpaBHeHUs. OKPYTJICHUE HATYPAJIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BhlunTanue kak
nercTBrue, o0paTHOE CIOKEHHIO. YMHOXKEHHUE HATypajbHBIX YHCEN, CBOMCTBA HYJIS U
CAVHUIIBI TPU YMHOXEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apudmMeTudecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHUSI, paclpeieIuTeIbHOE CBOWCTBO (3aKOH) YMHOXKECHHSI.

Hcnonbs3oBanne OyKB il 00O3HAUEHHWs] HEU3BECTHOIO KOMIIOHEHTA W 3aIluCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

Jlenutenu U KpaTHBIE YKCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocTeie U cocTaBHBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

Crenenb ¢ HaTypaldbHBIM MOKA3aTeJIEM. 3allMCh YKCIA B BUAE CYMMBI pPa3psIHbIX
CJIaraeMbiX.

HucnoBoe BbrIpakeHUE. BpIUMCIEHNE 3HAUYEHUN YUCIIOBBIX BBIPAXXECHUH, NOPSIIOK
BBINOJIHEHUSA JACUCTBUU. VICrionp30BaHME MNpU BBIYMCICHUSAX IEPEMECTUTEIBHOIO U
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CJIOKEHHUSI M YMHOXEHUS, PaclpeleIuTebHOrO
CBOVCTBA YMHOEHHUS.

Apodu
IIpencraBienue o ApoOU Kak crocode 3armucu 9acTh BeJUMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBuiibHbIE M HempaBWibHBIE ApoOu. CmemaHHas JpoOb, Mpe/CTaBICHUE
CMEIIaHHOW ApoOHM B BHUAE HENPaBUJIBHOW APOOM W BBIJEICHUE LEJIOM YacTH 4YHCIIa
U3 HempaBWwIbHOU JpoOu. M3o0paxenue ApoOedl TOUYKAMU Ha YWCIOBOM TMPSIMOM.
OcHoBHOe cBoiicTBO Apobu. Cokpamienue npoOeii. I[lpuBenenue apodu K HOBOMY
3HameHateno. CpaBHEeHUE ApoOei.

CnoxxeHrie W BBIYMTAaHHWE JpoOed. YMHOXKEHHUE W JelieHue aApoOei, B3auMHO-
obpatHble Apobu. HaxoxaeHre 4acTy 1esIoro 1 1eIoro 0 €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBneHue necaTUYHOM JpoOU B BHIE
OoObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApOOeH TOYKaMU HAa YHCIOBOW MPSMOM.
CpaBHeHHE ECATUYHBIX APOOEH.

ApudmMernueckne NEUCTBUS C ACCITUYHBIMU Apo0siMU. OKpyTIIEHUE NECATUYHBIX
npoOeii. Perienne TekCTOBBIX 3a/1a4

Pelenne TEKCTOBBIX 3a7ady apUPMETHYECKUM CHocoOOM. PerieHue Joruyeckux
3agau. Pemenue 3amau mepeOoOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmosnbp3zoBaHue
IpU PEIICHUH 33a]a4 TaOJIUIl U CXEM.



Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. ENMHULIBI M3MEPEHHUS: MAaCCHI,
00bEMa, 1IeHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMH W3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienre ocCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHI, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsanele npencraBieHus o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
JIyd, YTrOJI, JIOMaHasi, MHOIOyT'OJIbHHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsAMoii, OCTpBIN, TyTION
Y PA3BEPHYTHIN YIJIbI.

JInuHa OTpe3Ka, METPUYECKHE €AUHULBI JJIUHBL. JlnMHA JOMaHOM, INEPUMETP
MHOTI'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnuele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obOpaxkenune ¢uryp, B TOM uuciae Ha Kiertyatoil Oymare. IlocTtpoeHue
KOH(pUTypaluii U3 yacTen mpsiMoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonb30BaHne CBOMCTB CTOPOH M YIJIOB IPSMOYTOJIbHHUKA, KBaJApaTa.

[Tmomane MPSAMOYTOJIBHUKA 151 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM uuciie (GUryp, M300pakEHHBIX Ha KJIeT4aTou Oymare.
EnvHuner namepenus miomaim.

Harnsiaaele mpenctaBieHds O HPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajienenunea, Kyo, MHOrorpanHuku. M3o00paxenue mpoCcTeHIMX MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesied MHOTOTPaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaT€PUAIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauipl namMmepenus oobéMma.

6 KJIIACC

HarypaJjbHble unciia

Apudmernueckre ACUCTBUS € MHOTO3HAYHBIMU HATYpPaIbHBIMH  YHCIIAMHU.
UwucoBbie BBIPAKEHUS, MOPSIOK JIEUCTBHUI, MCTOIb30BaHHe CKoOOK. Mcmonp3oBaHnue
MPA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWMCTB CIOXEHUS U
YMHOXEHUSI, paCIpPEICIUTEIIbBHOTO CBOKMCTBA YMHOXEHUS. OKpyriieHUE HATypadbHBIX
YHUCEJI.

JlenuTenu v KpaTHbIE YKciia, HAUOOIBIITUN OO IeTUTeNh U HauMEeHbIIee olliee
KpaTHoe. J|eTMMOCTh CyMMBI M TPOU3BEACHHUS. [[eTeHre ¢ OCTaTKOM.

Jpodu
OObIKHOBEHHas: JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHue JapoOei.

CpaBHeHue W ymnopsiiounBaHue JpoOeil. PelleHne 3amady Ha HaXO0XIAEHUE 4YacCTU
OT IEeJIOTO W IEJoro To ero dYacth. J[poOHoe dHciio Kak pe3yiabTaT IeicHHS.
[IpeacraBnenue necAITUUHON APOOM B BHUJIE€ OOBIKHOBEHHOW NIpOOU U BO3MOKHOCTH
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NpeCTaBlICHUS OOBIKHOBEHHOM IpoOM B BHUAE AecATUYHOU. [lecsiTuunblie Apodbu u
MeTpuueckas cucreMa Mep. ApudpMeTHyecKhe IEHCTBHS U UWCIOBBIC BBIPAKCHHS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtnHomenue. Jlenenue B JaHHOM OTHOIIeHUU. MaciiTa0, nponopius. [Ipumenenne
IPONOPLUMN PU PEUICHUH 3ajay.

[Tonarue mpoueHTa. BpruucieHne mpolieHTa OT BEIUYMHBI M BEJIMYMHBI MO €€
NpPOLEHTY. BbIpakeHHEe TMPOLEHTOB MACCATUYHBIMU JpobOsimu. Pemenue 3amau
Ha MMPOLEHTHI. BrIpaykeHre OTHOIIECHHS BETUYMH B MPOLIEHTAX.

HHonoxuTeabHbIE M OTPHLIATEIbHbIC YHCJIA

[TonoxurensHble W oOTpuLATeNbHble uyucna. Llensle wucma. Monynes 4yucna,
reoMeTpudecKast HHTEpIpeTanus Moays yucia. M3o0pakeHue ynucesn Ha KOOpAUHATHOM
npsamoil. Uucnossle npomexyTku. CpaBHeHue uucen. ApudmeTudeckue IeHCTBUS
C TIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT HAa IUIOCKOCTH. KoopaumHatel TOYKM
Ha IUIOCKOCTH, abcuucca u opauHarta. [loctpoenune Touek u Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BbIPaKeHUS

[Ipumenenune OyKB Ui 3allUCH MAaTEMATUYECKUX BBIPAKEHUN U NPEIOKEHUM.
CpoiicTBa apupMeTHuecKuX JAeUcTBUN. DByKBEeHHBbIE BBIpRXKEHHMSI W YUCIIOBBIC
MOJICTAHOBKH. DByKBEHHBIE paBEHCTBAa, HAXOXKICHHE HEWU3BECTHOTO KOMIIOHEHTA.
®opmynbl, GopMyabl IepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajjienenunena u Kyoa.

PemeHne TeKCTOBBIX 3a/1a4

Pemrenne TekcTOBBIX 3ama4 apu(METHUYCCKUM CIIOCOOOM. PelieHue JormuecKux
3aa4. Pemmenue 3amay mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3agay, cogepxalinx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IIPOMU3BOAUTEIIFHOCTD, BpeMsl, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXY C€IMHULIAMU U3MEPECHUS KaXKI0M BEJIUYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIIECHWEM, MPOMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmuI, W jauarpamm. CronduaTbie
JAArpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEeHUE KPYTrOBBIX AUarpaMm.

Harasignas reomerpus
Harnsinueie npeactaBienust o ¢purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIy4, yroJi, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.
BzanmHoe pacnonokeHue AByX MPSIMBIX HA IJIOCKOCTH, MAapaJUIEIbHbIE MPSMBIE,
MEPICHANKYJISIPHBIE TPsIMbIE. MI3MepeHne pacCTOAHUI: MEKTy IBYMSI TOUKAMH, OT TOUKHU
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J10 MIPSIMOM, JJTMHA MaplIpyTa Ha KBapaTHOW CETKeE.

MN3meperre © IOCTPOEHHE YIJIOB C IOMOUIBIO TpaHcmoptupa. Bumsl
TPEYTrOJIBHUKOB: OCTPOYTOIBHBIN, MPAMOYTOJIBHBIN, TYMOYTOJbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YEeTBIPEXYTOJIBHUK, IPUMEPBI YETBIPEXYTOJBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, jauaroHaneud. WM3oOpaxkeHue
reOMETPUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BAaHUEM IUPKYJIH,
JMHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiueT4aroi Oymare.

[lepumerp MHoroyronmpHuka. [loHsTHE MIOmAmu (GUTYpHI, STUHHUIBI U3MEPEHUS
wiomanu. [Ipubnmwkénnoe namepenue mwionaad Guryp, B TOM 4ucie Ha KBaJpaTHOU
cetke. [IpubnmxEHHOe N3MEpeHne JIMHBI OKPY>KHOCTH, TUTOIIAIA KpyTa.

CummeTpus: IeHTpabHas, 0CeBas U 3€pKallbHass CHMMETPUU.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsaaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npusMa, nupaMuja, KOHyC, HWIMHIp, map U chepa. M3o00paxeHre npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3anue MoJenen
IPOCTPAaHCTBEHHBIX (puryp (n3 6ymaru, IpoOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPUATIOB).

[Tousatue o00BEMa, enuHUIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIBLHOTO
napajuienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS MIPOrpaMMBbl Y4eOHOrO Kypca K KOHITY
oOydeHus B 5 KJacce:

Yucaa u BbIYUCICHUS

[ToHumaTe U OPaBUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATYpajIbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU U ICCITUYHBIMU APOOSIMH.

CpaBHUBaTh M YNOPSAJIOYMBATH HATYypaAJIbHBIC UKCJIA, CPABHUBATh B MPOCTEUIIINX
cily4yasix OOBIKHOBEHHBIE IPOOU, ECATUUHbBIC TPOOH.

COOTHOCUTD TOUKY Ha KOOPJUHATHOM (YMUCIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM M M300pa)kaTh HATYpaJbHBIC YMCIA TOYKAMU HA KOOPJIUHATHOW (YHMCIIOBOW)
MIPSMOM.

Beimonuare  apudmMeTndeckue  IEUCTBUS € HATypajdbHBIMH  YHUCJIAMU,
C OOBIKHOBEHHBIMH JPOOSIMU B TIPOCTEHIITNX CITyUasiX.

BrInosHATE TPOBEPKY, TPUKUIKY PE3YyJIbTaTa BEIUUCICHUI.

OKpyTJISITh HaTypaIbHBIE YHCIIA.

PemieHne TeKCTOBBIX 33124

Pemrate TekcTOBBIE 3amaun  apu(PMETHYSCKHUM CIIOCOOOM M €  IOMOIIBIO
OpraHW30BAHHOT'O0 KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemats 3agaun, comeprxaiipue 3aBUCUMOCTH, CBS3bIBAIOIIME BEIUYUHBI: CKOPOCTb,
BpEMS1, pACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKWe 3alUCH, CXEMBI, TAOJMIIBI, 0003HAYCHHUS IPU PEIICHUN
3ajad.



[Tonb30BaTbCd OCHOBHBIMU E€AMHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PACCTOSHHMS,
BPEMEHU, CKOPOCTHU, BBIPAKATh OJHHU €IMHUIIBI BETUUMHBI YEPE3 IPYTHUE.

W3Bnekarb, aHaJIU3UPOBATh, OLEHUBAaTh HMHPOpPMAIMIO, IPEICTABICHHYIO
B Ta0iMile, Ha CTOJIOYATON auarpamme, MHTEPIPETUPOBATH MPECTABICHHBIE JaHHBIE,
UCIIOJIb30BAaTh JIAHHBIE NIPU PELICHUH 3a/1ad.

Harasignas reomerpust

[Tonp30BaTHCS TEOMETPUUSCKUMH TOHATHAMU: TOYKA, TIPsIMasi, OTPE30K, JIyd, YToJ,
MHOTOYTOJIBHUK, OKPY>KHOCTB, KPYT.

[IpuBoanTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMERIMHX (Hopmy
U3YYCHHBIX TEOMETPUUIECKUX PUTYP.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKAMHU: yTOJI, BEpIINHA, CTOPOHA, IUArOHalb, C OKPYKHOCTBIO: pajnyc,
TUaMeTp, IEHTP.

N300pakaTh U3ydyeHHbIE TEOMETPUUYECKHE (PUTYPHI HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOIIBIO IUPKYJISI ¥ JIMHEUKHU.

Haxonuth AJIMHBI OTPE3KOB HEMOCPEJACTBEHHBIM HM3MEPEHHUEM C IOMOIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aIaHHOH JIJTMHBI, CTPOUTH OKPYKHOCTH 33JIAaHHOTO panyca.

Hcrnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB NPSIMOYTOJIbHHMKA, KBajapara ISl UX
MOCTPOEHUSI, BBIYUCIICHHUS TUIOIAIA U IEPUMETPA.

Beraucnate mepuMeTp W IDIOMAAL  KBaApara, MPSAMOYTOJbHUKA, QUTYP,
COCTABJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHCJIE (GUTYpP, H300pa)EHHBIX HA KIIETYATON
Oymare.

[Tonbp30BaThC OCHOBHBIMH METPUYECKUMHU EIUHUIIAMUA HM3MEPEHUS JUIMHBI,
IO/, BEIPAKATh OJHY CIMHUIIB BETUIHHBI Yepe3 IpyTHe.

Pacno3naBate mapastenenunen, KyO, HCIOJIB30BaTh TEPMHUHOJIOTHIO: BEPIIHMHA,
pedpo rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Boruucnate 00b€M  kyOa, mapaienenunena Mo 3aJaHHBIM  U3MEPEHUSM,
MOJIB30BATHCS SUHUIIAMU NU3MEPECHHS 00BEMA.

Pemate HecnOXHBIE 3aJadyd  HAa W3MEPEHHE T€OMETPUYECKUX  BEJIMYMH
B IIPAKTUYECKUX CUTYAIHSIX.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucjaa v BbIYMCJIEHUS

3HaTh M TIOHUMAaTh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMHA BHUJAMHU YHUCEI H
crocobamMu UX 3aMucH, NEPEXOauTh (€CIM 3TO BO3MOXKHO) OT OJHOU (POpMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIIOYUBATH IIEJIbIE YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CpPaBHUBATh YHCJIA OAHOTO U PA3HBIX 3HAKOB.

BrImonHsTh, coueTast yCTHbIE M TUCHMEHHBIE TPUEMBI, apu(METUIECKHE TCUCTBUSL
C HATypaJbHBIMU U IEJIBIMU YKMCJIaMHU, OOBIKHOBEHHBIMH U JI€CSITUYHBIMHU ,Z[pO6HMI;I,



MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YUCIIAMM.
BpruncnsaTe 3HaUYEHUS YWCIIOBBIX BBIPAKECHUW, BBINOJHATH MPUKUAKY U OLECHKY
pe3yibTaTa BBIYMCICHHM, BBIMOJIHATh NPEOOpa3oBaHUS UYHUCIOBBIX  BBIPAKEHUU
Ha OCHOBE CBOMCTB apU(METHICCKUX JICHCTBHIA.
COOTHOCUTH TOYKY Ha KOOPJIUHATHOW MPAMON C COOTBETCTBYIOIIUM €U YUCIIOM H
M300pakaTh YUCiIa TOYKAMU HA KOOPJIUHATHOM MPAMON, HAXOUTh MOIYJb YHCTA.
COOTHOCUTH TOYKU B MPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU STOMN
TOYKH.
OKpyTasTh LEJbIe YKUCIIa U IECITUYHBIE IPOOU, HAXOIUTh TPUOIUKEHUS YU CEIL.

YucaoBble M OYyKBEeHHbIE BbIPAsKEeHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCHhIO CTEMCHW YHCIIA,
HAaXOJWTh KBaJpaT W KyO 4YHCIA, BBIYKUCISTH 3HAYCHUS] YHCIOBBIX BBIPAKECHUM,
COJICp>KaIlUX CTETICHH.

[Tonp30BaThCs MpU3HAKAMU JCIUMOCTH, PACKIaJblBaTh HATypajbHbIE 4YHUCIA
Ha MPOCTHIE MHOXKHUTEJIH.

[Tonb3oBaThCa MacITaOOM, COCTABIISITH MPONOPLUUU U OTHOIIECHHS.

Ucnonb3oBath OykBbI AJisi 0003HAYEHUS YUCEN MPU 3alUCH MATEMAaTHYECKUX
BBIpAXEHUM, COCTaBJISATh OYKBEHHBIC BBIpKCHHS U (HOPMYJIBI, HAXOJUTh 3HAUYCHUS
OYKBEHHBIX BBIPOKCHHUH, OCYIIECTBIISISI HEOOXOAUMBIE TMOJICTAHOBKU U ITpeoOpa3oBaHus.

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

PemieHne TeKCTOBBIX 32124

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4U ApUPMETHIECKUM CITIOCOOOM.

Pemate 3amaun, CBS3aHHBIE C OTHOIICHHWEM, MPOMOPIIMOHATHHOCTHIO BEIIMYHH,
MPOILIEHTAMH, PEIaTh TPU OCHOBHBIC 337241 Ha JJPOOU U MPOIEHTHI.

Pemate 3amaum, comeprkaniiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMUNHBI: CKOPOCTD,
BpEMs, pPACCTOSHUE, II€HA, KOJWYECTBO, CTOMMOCTH, IMPOU3BOIUTEIHHOCTH, BpPEMS,
o0béMa paboThl, HUCMOIB3YS apuMeTHuecKue JeHUCTBUS, OIICHKY, NPUKUIKY,
M0JIb30BATHCS €IMHUIIAMHU U3MEPEHUSI COOTBETCTBYIONTUX BEJIMYHUH.

CocraBnsiTh OyKBEHHBIE BBIPAKEHUS TI0 YCIIOBUIO 3aa4H.

N3BnekaTs nHpOpMAINIO, IPEICTABICHHYIO B TAOIUIIAX, HA IMHEHHOM, CTOJIOYATON
WIM  KPYyroBOM  jaWarpamMmax, HWHTEPIPETUPOBATh  MPEICTABICHHBIE  JaHHbBIC,
WCITIOJIB30BATh JAaHHBIC MIPHU PEIICHUH 3a/1a4.

IIpencrapisaTs wHGOPMAIMIO C IMOMOIIBIO TaOIWIl, JUHEHHOW W CTOJIOYATOM
JTUarpaMm.

Harasignas reomerpus

[IpuBonuTh mpuUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMX G(opMy
M3YUYEHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX
U CUMMETPUYHBIX DUryp.

N3o0paxkath ¢ MOMOIIBIO IUPKYJIS, TUHEUKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOU U
KJIeTyaTod OymMare M3ydeHHBIE IIJIOCKHE TeoMeTpuueckue (Urypbl U KOH(PUTYpalWH,
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CUMMETPUYHBIE QUTYPBI.

[Tonb30BaTbCcs TEOMETPUUYECKUMH TMOHSITUSIMH: PABEHCTBO (UTYp, CHMMETpHS,
WCIIOJB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OCb CHUMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTes BenM4nHbBI yIi0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3a/laHHOM BEJIMYMHBI, IOJIB30BAaThCA IIPU PEIICHUM 3a7a4 TPagyCHOM MEpPOW YIJIOB,
pacIio3HaBaTh HA YEPTEXKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYNION YIJIbI.

BeluucnaTe  JUIMHY JIOMAHOM, NIEPUMETP MHOTOYIOJIBHHMKA, IOJIb30BAThHCS
€AUHULAMU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHMUIBI M3MEPEHUS JUIMHBI 4epes3
Ipyrue.

Haxonnutb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTHI, PACCTOSHMS: MEXAY IBYMS
TOYKaMH, OT TOYKH J10 NPSIMOMU, UIMHY IIyTU HA KBAJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
pa3OueHue Ha  MNPSAMOYTOJIbHUKH, HA  paBHble  (UIYpbl,  JOCTpaWBaHUE
0 MPSMOYT'OJIbHUKA, I10Jb30BaTbCS OCHOBHBIMM CIMHULAMHU H3MEpPEHHUs IUIOLIAIHN,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN YE€PE3 APYTHE.

Pacno3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMUIY, KOHYC, LIWJIMHJIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOPO, TpaHb, OCHOBAHUE, PA3BEPTKA.

N306paxaTh Ha KiIeTyaTol OyMare mpsIMOYTOJIbHBIN Mapajieenumes.

Boruncnate 00bEM NPSAMOYTOJIBHOTO Mapajjiesenumnena, Ky0a, MOoJIb30BaThCs
OCHOBHBIMHU €JUHUIIAMU U3MEPEHUS 00BEMA;

Pemlare HecnoxHbIE 3aaudM  Ha HAXOXKJIECHME TIE€OMETPUYECKUX BEIUYUH
B [IPAKTUYECKUX CUTYaLHAX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaunmenoBanue paznena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB COZIEp)KaHUE
HatypanbHble uncina. 43 Hecaruunas Yurtarh, 3alIUCHIBATH, CPABHUBATH HAaTypaJbHbIC YKCIIA;

JlelicTBHS C HATypaJIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHubli psz.
Yucno 0.
HarypanbHbie uncna
Ha KOOPJAMHATHOU
MIPSMO.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJISI IPU CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIpY YMHOXKEHUU.

NpeaIaraTb U 00CyKIaTh COCOOBI YIIOPSIOUNBAHUS YNCEIL.
HN300paxaTh KOOPIAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIa
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1
IIPU CJI0KEHUU U YMHOKEHUHU.

Hcnmonb30BaTh NPaBUJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTnyecKue 1eiiCTBU C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMu U 6e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJIC CTENICHU, YUTATh
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKA3aTellb), BLIYUCIAATH 3HAYEHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXXEHU, MPeAJIaraTb U IPUMEHSTh NPUEMBI IPOBEPKH
BBIYMCJICHUU.

HNcnonb30BaTh NPpH BHIYUCJIEHUSIX TIEPEMECTUTEIBHOE U
COYETATEIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUSI,
pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHUS; GOPMYJIMPOBATH
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ITepemectuTenbHOE
M coYeTaTeILHOE
CBOMCTBA CJIOKCHHUS
1 YMHOKEHUSI,
pacrpeeuTeNIbHOE
CBOMCTBO
YMHOXEHUSI.
Jenurenu u
KpaTHbBIC YUCIIA,
pa3yioKeHUE Yrcia
Ha MHOKHUTEJIIH.
Jlenenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CrernieHn ¢
HaTypaJbHbIM
IMOKa3aTeJIeM.
YucnoBbie
BBIPKCHUS,
TOPSAOK IENCTBUM.
Pemenue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH MPaBUJIa IpeoOpa30BaHus YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/IbI 10 PE3YJIBTATAM IPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyTHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HAaTypaJbHbIX YHCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUHM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOILBIO CBA30K «H», KUIU», KECIH. .., TO... M.

Pemath TekcTOBbIE 3a/1aun apUDMETHIECKUM CITIOCOOOM,
HCMOJIb30BATh 3aBHCHUMOCTH MEXy BEJIMYMHAMU (CKOPOCTD,
BpeMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LEMIOYKY PACCYKICHUM.
MoaenupoBarh X0/ pEUICHUA 33a4M C TIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBbI, TaOJHUIIBI.

IIpuBoauTH, pa3dMpaTh, OLEHUBATDH PA3INYHBIE PELICHUS,
3aMKCH PelICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN pe3yJbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTb OUIHOKH.

Pemarts 3a71a4n ¢ NOMOIIBIO Tepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnsannas reomerpus.
JIvHuM Ha 1I0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue avHbI
OTpE3Ka,
METpUUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

IIpakTnueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEW.
VYron. [Ipsamoi,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIbI.
N3mepenue yrios.

Pacno3naBarth Ha yepTexkax, pUCyHKax, ONUCHIBATD,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, U H300PasKaTh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, Iy,
yTOJl, JIOMaHy!0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPHI 00BEKTOB PEATBHOTO
MUpa, UMELUX (POopMy U3YUEHHBIX QUTYDP, OLEHUBATDH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISL TIOCTPOCHMS M UBMEPEHUSA: H3MEPATH UIMHY OTPE3Ka,
BEJIMYMHY yIJa; CTPOUTH OTPE30K 3aIaHHOM JUIMHBI, YIOJl,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTB 33TaHHOTO pajguyca.
N300paxath KOHPUTYpaLIUU T€OMETPUIECKUX (pUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeTYaTOU Oymare; mpeajiaratb, ONUChHIBAaTH U 00CYKAaTh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3HaBath 1 M300paxkaTh Ha HEJTMHOBAHHOW U
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[IpakTrueckas
pabota
«IToctpoenue
YTJIOB»

KJIETYaTOW Oymare NpsMou, OCTPBIi, TYHOW, pa3BEPHYTHIN
YTIIbl; CPABHUBATDH YIJIbIL.

BbI4uCJIATH IMHBI OTPE3KOB, JOMaHBIX.

IHoHuMaTh M MCIO/Ib30BATH NPU PELLICHUH 3a1a4
3aBMCHMOCTH MEKy €AMHULAMU METPUUECKOU CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JUYHBIX €AUHALIAX U3MEPEHUS.
HccaenoBathb Gurypsl 1 KOHQUTYpaLH, UCTIONB3YS
M(ppoBbIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

JpoOs. [IpaBHIbHBIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Tpo0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenanHas
JIpo0b. YMHOKECHHUE
U JICJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Pemenne TeKCTOBBIX
3a/1a4, CoJepkKaImx
npobu. OCHOBHBIE

MopeanpoBarthb B rpadhuuecKkoi, mpeIMeTHON dopme,

C MOMOILIbIO KOMITBIOTEPA TIOHATHUS U CBOWCTBA, CBA3aHHbIC

C OOBIKHOBEHHOH JPOOBIO.

Yurarh 4 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaiaraTb, 000CHOBBIBATH  00CYKIATh CIOCOOBI
YHOpAIOYUBAHUS APOOEH.

N3006paxaTh 0OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSIMOU; UCII0JIb30BAaTh KOOPIMHATHYO
IPSAMYIO 111 CPAaBHEHUS IPOOEH.

D®opMyJIHPOBATH, 32NN CHIBATH C MOMOIIBIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OH JIsl COKpAIEHUs IpOOeH 1 MPUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IEITYIO YacTh YMCIIa U3 HEMPABWIHHOU POOH.
BoinoHATH apudmeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMH JIpOOSMU; MIPUMEHSATH CBOHCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTST 3aITUCH
MaTEeMaTHYECKUX
BBIPAKCHUU U
MPEIIOKEHUM

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIYHCIICHUN.
BbINOJHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYUCICHUM;

npeaJaraTh U NPUMEHATH NPUEMBI IPOBEPKH BHIYNCICHUH.

IIpoBoauTH HCCIEA0BAHMS CBONCTB ApOOCH, omupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

0 Apo0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUMU.

PemaThb TeKCTOBBIE 3a]1a4H, COAEpPKAIIUE IPOOHBIE TaHHbIE, U
3a/1a4M Ha HaXO0XKJACHUE YaCTH LIEJI0T0 U LIEJIOTO 10 €ro YacTu;
BBISIBJIATH MX CXOACTBA M Pa3JINYHUsl.

MoaenupoBarh X0 pelICHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHBIE PEIICHMUS,
3aIIMCH PEIIEHUHM TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh MMOJTYy4YECHHBIN PE3YJIbTaT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLINOKHU.
3HAKOMHTBCS ¢ HCTOPHUEH pa3BUTHUS apU(PMETUKH

Harnsgnas reomerpus.
MHOTOYTrOJIbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXYroIbHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHHUKH.

I[IpuBoauThL NpuMepbI 00BEKTOB PEATBHOTO MUPA, UMEIOIIINX
(dbopMy MHOTOYTOJIbHUKA, IPSMOYTOJILHUKA, KBaIpaTa,
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pabota
«ITocTpoenne
PSAMOYTOJIbHUKA

C 3aIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJyibHUK.
IImomane n
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOyTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpEHUS
TTOLIATH.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJIbHHUKA, OHEHUBATh UX JIMHEUHBIE PA3MEPBI.
Bbruncasith: nepuMeETp TPEYroJIbHUKA, TPSMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb PSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYHNOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTOM Oymare KBajaparT u
MPSAMOYTOJIbHUK C 33JJaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBaJApaTa IyTEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY», «11000i1». Pacnmo3naBath
VWCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUHCMMOCTD IUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU JJIs1 HOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPHI U3 KBAJIPATOB U
MPSMOYTOJIBHUKOB ¥ HAXOAUTH MX TLJIOIIA b, pa30UBaTh
burypsl Ha PSIMOYTOJILBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIA/b.

Bbipakarh BeIMUYMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMU U3MEPEHHUSI TUIOLLA/IH.

15



3HAKOMHUTBLCA € npuMepamMm NIPUMEHECHUS TIJIOMIAAN U
IMMCPHUMCETPA B IIPAKTHICCKHUX CUTYyaAllUAX. Pematn 3aJjaun

n3 peaHbHOfI JKU3HHU, Ipeajaratb u Oﬁcy)l(ﬂaTb Pa3jINIHbIC
CocoObI peUICHUA 3a1a4

JlecsaTuunbie ApoOH

38

JlecsTuuHas 3alucCh
npo0Oeii. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBust

C I€CSITUYHBIMU
JTPOOSIMHU.
OkpyrieHune
JECATUIHBIX
JpOOeid.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTraBiasiTh IECATHYHYIO APOOB B BUAE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaIaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHble JpOOM TOUYKAMH HA KOOPJIMHATHON
MPSMOM.

BbIABJAATH CX0ICTBA ¥ Pa3IM4YMs TPABWI apU(PMETHIECKUX
JIEUCTBUM C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsiMU, OOBSICHATD UX.

BoInoJHATH apudMETHICCKHUE TSHUCTBUS C ICCITUIHBIMHU
JpoOsIMU; BBITIOJHATh NPUKUAKY U OLEHKY Pe3yibTaTa
BBIYMCIICHUU.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

IIpyMeHATH NPABUWIO OKPYIJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTMPAsICh HAa YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIIbIO0 KOMITBIOTEPA), BHIABUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUIA.
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PemaTh TeKCTOBBIE 33]1a4H, COEpKalUe IPOOHbBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBarh X0/ pEIICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [IlpuBoAMTH, pa30upaTh, OLEHNBATH
pa3JIMUHbIC PEIICHUS, 3aMUCU PEIICHUN TEKCTOBBIX 3a/1au.
OnepupoBath APOOHBIMU YUCIaMU B PEATbHBIX )KU3HEHHBIX
CUTYyaIUsX.

Kputnvecku oneHMBaTh MTOJTYYEHHBIN PE3YNIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOUTh OIITHOKHU.
3HAKOMUTBCS € UCTOPHE Pa3BUTHS apu(PMETHKU

Harnannas reomerpust.
Tena u purypsi
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o0paxenue
MHOT'OTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napasuiesienunes,
Kky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTrueckas
paborta «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IIeM
MHpe NPSIMOYTOJIbHBIN Mapaienenumnes, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATh, MCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHBIE Pa3MEpHI.

IIpuBoauTH NpUMepPbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO Napajuiesenuea,
KyoOa.

MN300pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccaenoBarth cBoiicTBa Ky0a, MpSIMOYTOIBHOTO
napajuieienune1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M n300paxars pa3BEPTKHU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienurne]
n3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJINPOBAHUS.
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IMpAMOYT'OJIBHOT'O
napaJuICJICIIMIICaa

Haxoauthb n3mepeHusi, BbIYUCASTH IJI0Iadb TOBEPXHOCTH;
00BEM Ky0a, NIpSMOYTOJIBHOT0 NapAJIIEIICIIHUIIEA;
HCCIeA0BaTh 3aBUCMMOCTB 00bEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH TMIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJOTHU MEXTY NOHATUIMHU
101U U 00bEMA, MEPUMETPA U TUIONIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JIOKHBIE BHICKA3bIBAHHS

0 MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3BIBAHMUS U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemars 3a1a4u U3 peaibHOW )KU3HU

[ToBTOpEeHUE 1 0000IIEHNE

10

[loBTOpEHNHE
OCHOBHBIX NOHSATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BouIyucisiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypaJIbHbIE YHCIia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJIHATH MPE0Opa30oBaHUs YHCEIL.

Bri0upaTth cnoco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSTH CBOICTBAa apU(METUYECKUX JACHUCTBUIN

IUTSL PALIMOHAIM3ALUY BBIYMCIICHUH.

OcyumecTBJISATH CAMOKOHTPOJIb BBITTOJHIEMBIX ICHCTBUHN 1
CaMOMPOBEPKY PE3yJIbTaTa BHIYUCICHUMN.

Pemats 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUTA pelIeHns 3a1a4 U3 IPYyTuX
y4eOHBIX MTPEAMETOB.

PemaTe 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCcO0BbI pELICHNS 33/1a4, BLIOUPATh PpAalOHAJIbHBI
Crocoo

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC

HanmenoBanue paznena |KonumdectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TemnbI) Kypca 4acoB coJIepKaHue
HatypanbHble uncia 30 Apudmernyeckue BoinosnsaTs apudmerndeckne 1elcTBUSA C MHOTO3HAYHBIMU
JCHUCTBHSI HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHS YUCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITHh
HaTYypaJIbHBIMH 3HAYeHMsl BHIPAKCHUM, COIEpKAIINX CTEIICHH.
yuciamu. YucnoBbie | BbINOJHATH NPUKHIKY M OI€HKY 3HAYCHUI YHCITOBBIX
BBIPKCHUSI, BBIPKECHUM, MPUMEHATH NPUEMBI POBEPKH pPE3yibTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NPpH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
MCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKEHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OoOIIMH JEeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoE.

J1emuMOoCTb CyMMBI U
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienne TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCUCTBUM.
HccnenoBath 4ynciIoBble 3aKOHOMEPHOCTH, IPOBOUTH

YK CIJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMpPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro NEIUTENS M HAUMEHBIIETo 00IIEro
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCIIOIh30BaTh ITH
MOHSITUS NIPH PELICHUU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JICTUTENS] © HAMMEHBIIIETO 00IIero KPaTHOTO ABYX YHCET,
JITOPUTM PAa3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccnenoBarth ycinoBus nenuMocTy Ha 4 u 6.

HccaenoBathb, 00Cyk1aTh, GOPMYJIHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOIO U
HEYETHOTO YUCE.

HccaenoBath CBOMCTBA IEITUMOCTH CYMMBI U ITIPOU3BEICHUS
YHCEJL.

IIpuBoAUTH MpPUMePHI YKCET C 33/IaHHBIMU CBOMCTBAMU,
PaCIO3HABATh BePHbIC U HEBEPHbIE YTBEPKICHHUS

O CBOMCTBAaXx YUCEN, ONMPOBEPraTh HEBEPHBIE YTBEPHKICHHUS
C IOMOIIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4YeCKHE NPEIJI0KEeHHUA

C IIOMOUIBIO CBSI30K «H», «WIH», KECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4¥, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, apUPMETHUECKUM CIIOCOOOM, UCTTIOJIB30BATh
repedop BCeX BO3MOKHBIX BAPHAHTOB.

MogaenupoBarh X0 PELIEHUS 3a1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3duparb, OLEHMBATDH PA3JINYHBIE PEILICHNUS,
3aIIMCU PELIEHUN TEKCTOBBIX 3a1a4.

KpuTnuecku oneHuBaTh NOJIYYCHHBINA PE3yJIbTAT, HAXOAUTh
OLIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHBIE
MpsIMBIE.
[TapayutenbHbie
psIMBIE.
Paccrosinne mexay

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOl Oymare JiBe epeceKaroImecs
IIPsIMBIE, [1BE NTapaJUIEIIbHBIE IIPSAMBIE, CTPOUTH IPSMYIO,
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IByMS TOUKAMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJIpaTHOM CETKE

NEPIEHANKYJIIPHYIO JTaHHOM.

IIpuBoauTH NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHINKYIISIPHBIC U
napasuiesibHble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IapaJUICIbHBIMU, IEPIICHIUKYJIAPHBIMU CTOPOHAMH.
Haxoautsb paccrosiHre MEXAY ABYMs TOYKAMU, OT TOUKH
J10 IIPAMOM, UIMHY ITyTH Ha KBaJpaTHOM CETKE, B TOM YHCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cHUCTEeMa Mep.
Apubdmernyeckue
JICUCTBUS

C OOBIKHOBEHHBIMU
U JIECATUYHBIMU
TPOOSIMH.
OTHoI1IeHHE.
JleneHue B J7aHHOM

CpaBHMBATB U YNOPSA0YUBATH JIPOOH, BLIOMPATH CNIOCO0
CpaBHEHHUS IpOOEii.

IIpeacraBiasTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbBIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JpoOu Tpu MpeoOpa30BaHUU BEIHMYUH B METPUUECKOM
CUCTEME MeED.

BpinoiHATH apupmeTnyecKue 1eiicTBus

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BBITIOJIHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBasiTb OTHOUIEHUS U IPONOPLIHU, HAXOAUTH
OTHOILIEHUE BEJIUYHH, I€JIUTh BEIUYUHY B JAHHOM
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OTHOLIEHUHU.
Macira0,
IPOIIOPIIHSL.
[TonsiTue nmponeHTa.
Brruncnenue
POLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienne TekcTOBBIX
3a/1a4, CoAepKaIInx
JpOOU U MPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOUIEHUHU.
Haxoauth 3kCnIepuMeHTAJILHBIM ITYTEM OTHOIIECHUE JIUHbI
OKPYHOCTH K €€ JuameTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIBb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUuu
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOILICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuucasiTh TPOLIEHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasth 1poOH U MPOLEHTHI, HAXOUTh NPUOTUKEHUS
qucel.

Pemarts 3aga4m Ha 4aCTH, IPOLEHTHI, IPOIMIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TPOIEHTA) OT BEJIMYUHBI U BEJIMUHUHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIM4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTIpENIENIATh HAanOOJIbIIICe U HAUMEHbBIIIEE

13 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBas cummeTpus.
LlenTpanbHas
CUMMETpPHUSL.

Pacno3naBaTh Ha yepTekax U U300pAKEHUAX, H300paKATH
OT PyKH, CTPOMTH C TTOMOIIBIO HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPHUYHBIX
duryp.
[IpakTrueckas
pabota «OceBast
CUMMETPHUS».
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTb), CAMMETPUYHYIO JAHHON OTHOCUTEIBHO
IPSAMOU, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAIHH, UCTIONB3YSI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE ¢ TIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3yUEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCIIOJIb3YS SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Boipaxkenus ¢ OykBamu

[Ipumenenue OykB
JUTSL 3aIIACH
MaTEMaTUYECKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHnHbIe
BBIPAKEHUSA U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0KJICHHE
HENU3BECTHOIO

Hcnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YMCEI, TIPU 3aMUCH
MaTeMaTHYECKUX YTBEP)KJICHHUM, COCTABIATH OYKBEHHBIC
BBIPAXXEHUSI 0 YCIOBHUIO 3aJ1auHu.

HcciienoBaTh HECIOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JUISl UX 3aITHCH.

BouIuMcsITh YMCIIOBOE 3HAUCHUE OYKBEHHOT'O BBIPAYKCHHS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucbIiBaTh (POPMYJIBI: IEpUMETPA U TUIOIIATN
NPSIMOYTOJIbHHUKA, KBaApaTa; IJIMHBI OKPYKHOCTH, TUIOILAIN
KpPYyTa; BBINOJIHATH BHIYUCJIEHUS 110 TUM (HopMyiam.
CocrTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsl, paCCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; TTPOU3BOUTEILHOCTD, BpeMsi, 00bEM
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KOMITOHEHTA. paOoThI; BBIIOIHATH BBIYUCIIEHHUS 10 3TUM (OpMyJIaM.
®opMybl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXyTOJIbHUK, N300paxaTh Ha HEIMHOBAHHOW U KJI€TYaTON Oymare
@urypsl Ha INIOCKOCTH IpUMEPHI C MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJILHUKOB. | YETBHIPEXYTOJBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsIMOYTOJIbHUK, C HMapajuIeNIbHBIMU, TEPIEHAUKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJILHUKOB.
[Tepumerp
MHOI'OYTI'OJIbHUKA.
[Tnomane ¢urypsl.
DopMyIsl
NIEpUMETpA U
IJI0ILA N
IPSAMOYTOJIbHUKA.
[Tpubnuxénnoe
U3MEPEHUE IUIOAIN
duryp.
[IpakTnueckas

CTOPOHAMHU, MPSAMBIMHU YTJIAMH U Jp., pABHOOEIPEHHBIN
TpeyronsHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYIOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKIACHHUS

O MPSIMOYTOJIbHHUKE, KBaJpaTe, PACNO3HABATDH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

N3mepATh ¥ CTPOUTH C TIOMONIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHKCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
Pacno3HaBaTh OCTpbIC, NPSIMbIEC, TYIIbIE, PA3BEPHYTHIC YTIIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJIbHUKH.

BpIuucasiTh IepUMETp MHOTOYTOJIbHUKA, TUIOIIA b
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabota «ILnomanp
KpyTa»

Ha paBHbIE (DUTYPBHI, UCIIOIH30BATH METPUUECKUE €IUHULIBI
WU3MEPEHUS JITTUHBI U TUIOIAIH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
TIoIIaeH Ha KileTyaTo Oymare, npuOIMmKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, IUIOIIAAN KpyTa

[lomoxurenbHbIE U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yncna.
Monayns yucna,
reoMeTpruIeCcKas
WHTEPIpETALUS
Moy, UucnoBbie
MIPOMEKYTKHU.
IonoxuTtenpHbBIC U
OTPULIATEIIbHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX 1
OTPULATEIIbHBIX
YHUCEI.
Apubdmernyeckue
JICUCTBUS

C TIOJIOKHUTEIIbHBIMU
U OTpHULIATEITbHBIMU
YHCJIAMH.

Perienne TekCTOBBIX
3aj1a4

IIpuBoaAMTH NPUMEPbI UCTIOJIB30BAHUS B PEATbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11ebIC YUCIIA, TOJI0KUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIia; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH NMPABUJIA BBIUKUCIIEHUS C ITOJIOKUTEITbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUM, COJIEPKAIIMNX ICUCTBUS

C MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YU CITIAMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

JUIs1 TpeoOpa3oBaHus CYMM M MPOU3BEICHHM
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyronbHas
cucTemMa KOOpAuHaT
Ha IJIOCKOCTH.
Koopaunatel Toukn
HAa IJIOCKOCTH,
adciucca u
OpJIMHATA.
CronGuaTsie U
KPYTOBBIC
JarpamMMel.
[IpakTnueckas
pab6ora «IlocTpoenue
auarpamm.
Pemenue TekcToBhIX
3aj1a4, CoAepKaInx
JaHHBIE,

O0BbSACHATH M WJIIOCTPUPOBATH MOHATHE TIPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPEICTABIICHHYIO B Ta0JIWIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7a4 U3 peaJbHOU KU3HU

MPEICTABJICHHBIC

B TaOIUIaX U

Ha uarpaMmmax
Harnmsannas reometpus. [IpstMOyTONIBHBIN Pacno3HaBaTth Ha yepTekax, pUCYHKax, ONMUCbIBATH
@urypsl B IPOCTPAHCTBE napasieenumne, MUPAMUY, TPU3MY, [IUIUH]IP, KOHYC, IIap, H300pa!kaTh UX

KyO, mpu3ma,
npamuia, KOHyc,
IWIAHID, TIap U
chepa.
N300paxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TNIaCTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTH NpUMePbI 00HEKTOB OKPYKAIOIIETO MHUPA,
uMerImux GOpMbl HA3BaHHBIX TEJL.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, pEOPO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

Ilonstne 06BEMA;
€JIMHULIBI U3MEPEHUS
o0BbEMa. O0bEM
IPSIMOYTOJILHOTO
napajuiesienunesa,
Ky0a, popMyiibl
00bEMa

N3yuaTh, uCnoib3ys SKCIEPUMEHT, Ha0JI0IeHUEe, U3MEpPEHUE,
MOJICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBA HAa3BAaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
Pa3JIHYHsL: MKy MUPAMUJION U IPU3MOI; MEXKTY
HUWIMHIPOM, KOHYCOM H IapOM.

Pacno3naBath pa3BEPTKU Mapasiesienunesa, kyoa, mpusMsl,
UpamMubl, KOHyCa, MWJINHAPA; KOHCTPYHPOBATH JaHHBIC
Tea U3 pa3BEéPTOK, CO37aBaTh UX MOIEIIH.

Co3aaBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTh HA Mo eJIsIX: JJIMHBI pEOEp MHOTOIPAHHHUKOB,
JaMeTp Imapa.

BeiBoauts popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuiesenuneaa.

BoruunciasaTs no gpopmysaMm: 00bEM NPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 0O0BEMBI TEJ, COCTABICHHBIX 13 KYOOB,
napauIeNIenUIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aIUs
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[ToBTOpeHue
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB 5
1 6 KJIaCcCOB,
000011eHNE U
CHCTEMAaTH3aI1s
3HAHUM

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
HaTypaJIbHBIE, LIEJIBIE, I0JI0KUTEIBHBIE U OTPULIATEIbHbIE
qucia, OOBIKHOBEHHbBIE U AECATUUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YUCEI U BhIPAXKECHU.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUISL paliOHAIN3aluU BEIYUCIICHUN.
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PemaTp 3aga4um U3 peasibHOM )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHMS JIJIs1 PEIIeHUs 3a/1a4 U3 APYyTHUX
IPEIMETOB.

PemaTp 3a1a4u pa3sHbIMH CI0CO0aMH, CPABHUBATD,
BbLIOMPATH COCO0OBI PEIICHUA 3a/1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX JEUCTBUM U
CaMOIPOBEPKY PE3yJIbTaTa BEIYMCICHHUN

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI PAMME

170
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