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MNOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHbIME TIENSIMH  OOyYEHHsT MaTeMaThKe B 5 Kiaccax SBISIOTCS:
NpOAODKeHNEe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKMX TIOHATHH  (WHCIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), 00ecleuynBalOUMX MPEEMCTBEHHOCTh U
MIEPCIIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHUs 00yJarOIINUXCS;

pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydJaromuxcs,
MO3HABATEIIbHON aKTHMBHOCTH, MCCIEIOBAaTENbCKUX YMEHUW, WHTEpeca K H3YyUEHHUIO
MaTeMaTHKHU;

NOJIBEICHNE OOy4aroluXcsd Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MAaTEMAaTUKU U OKPY>KAIOILIETO MUPa;

dbopmupoBanre (YHKIIMOHATBPHOW MATEeMaTHUYECKOH TpPaMOTHOCTU: yMEHHS
pacrmo3HaBaThb MAaT€MaTUYeCKHE OOBEKThl B pEANbHbIX JKU3HEHHBIX CUTYyalMsX,
IPUMEHATh OCBOEHHBIE YMEHHS JUIsl pELICHUS MPaKTUKO-OPUEHTHPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATh TOJNYyUYEHHBIE pE3YyJbTaThl W OLEHUBATh WX HA COOTBETCTBHE
IPAKTUYECKON CUTYaI1H.

OCHOBHBIE JINHUU COJIEpKaHusl Kypca MaTeMaTUKHU B S Kjlaccax — apudmMernyeckas
U TeOMETpUYeCKas, KOTOPbIE Pa3BHBAIOTCS MApAJUIEIbHO, KaXJas B COOTBETCTBUH C
COOCTBEHHOW JIOTMKOW, OJIHAKO, HE HE3aBUCUMO OJHAa OT JPYro, a B TECHOM
KOHTaKTe M B3auMojencTBUU. Takke B Kypce MaTeMaTUKH MPOUCXOJIUT 3HAKOMCTBO C
dJIEMEHTaMU alreOphl U OMHUCATETHHON CTATUCTUKH.

W3ydyenne apupMeTHUYECKOro MaTepralia HAYMHACTCA CO CHUCTeMaTH3alliH
U Pa3BUTHUS 3HAHUN O HATYPAJIbHBIX YHUCIAX, MOJYYEHHBIX Ha YpPOBHE HAYaIbHOTO
obmiero oOpazoBanus. [Ipy 3TOM COBEPIIEHCTBOBAHHE BBIUMCIUTEIBHOM TEXHUKU U
dbopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMMA  COYETAeTCS C  pa3BUTHEM
BBIUHCIUTENLHON KyJIbTYpbl, B YacCTHOCTH C OOy4YEHHMEM MpOCTEUIINM HNpuéMam
IOPUKUIKU U OLICHKU Pe3yJbTaTOB BbIUMCIEHUN. M3ydeHue HaTypalbHbIX 4HCEN
poAoDKaeTcs B 6 Kiacce 3HAKOMCTBOM C HaYaJIbHBIMH MTOHSATHSIMU TEOPUH JIETUMOCTH.
Havano u3ydennsi OOBIKHOBEHHBIX M JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. JTO
NIEPBBIN ATAll B OCBOCHUH AP00OeH, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,

NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEi B MOJHOM 00BbEME



MPEANIECTBYET U3YyUYCHUIO JECATUYHBIX APOOECi, 4TO 1enecoo0pa3Ho ¢ TOYKU 3PEHUS
JIOTUKU W3JI0’KEHUS YHUCJIOBOW JIMHUM, KOTJA MpaBuia NEUCTBUM C JAECATUYHBIMU
pOoOsIMH MOKHO OOOCHOBATh YK€ H3BECTHBIMU AJTOPUTMAMHU BBITIOJHEHUS JIEHCTBUIN
C OOBIKHOBEHHBIMHU JApPOOSIMU. 3HAKOMCTBO C JCCATUYHBIMH JPOOSMU PACIIUPUT
BO3MOYKHOCTH JIJIi TIOHMMaHUs OOYyYarONIMMUCS TPUKIAJHOTO MPUMEHEHUS HOBOM
3aMUCH TIPU U3YYEHHUM JPYTHX MPEAMETOB U TMPU MPAKTUUYECKOM HCIOJIb30BaHUMU.

[Ipu 0Oy4yeHMM pelIeHUI0 TEKCTOBBIX 3ajlad B O KiaccaX UCIHOJIb3YIOTCS
apudmeTndeckne npuémbl perieHus. [Ipu oTpaOGOTKe BBHIYMCIUTEIHHBIX HABHIKOB B
SKjaccax paccMaTpUBAIOTCS TEKCTOBbIE 3aJauyd CIEAYIOIIMX BHUAOB: 33Ja4d  Ha
JIBIDKEHUE, HAa YaCTH, Ha TIOKYNKHU, HAa pabOTy U MPOU3BOJUTEIBHOCTD, HA MPOIICHTHI, HA
OTHOUIEHUS U nponopuuu. OOydarolMecss 3HAKOMSATCS ¢ MpUEMaMM pELIEHUs 3aaad
nepebopoM  BO3MOXKHBIX ~ BapHaHTOB, ydarca paborarb ¢  HUHPOpMalUEH,
MpEACTaBICHHON B popMe TAOJIUII UM TUATPAMM.

B mporpamme ydyebHoro kypca «MaTemaTuka» OpeaycMOTPEHO (OpMUpOBaHHE
MPOIEIEBTUUECKUX anreOpandyeckux IMpejcTaBicHui. bykBa kak CUMBOJ HEKOTOPOTO
yuciaa B 3aBUCHMOCTM OT MAaTE€MaTUYECKOrO0 KOHTEKCTa BBOJUTCS IOCTEIEHHO.
bykBeHHass CMMBOJMKAa HIMPOKO HCIOJIB3YETCS MPEXKIE BCETro I 3alUuCUh OOIIUX
YTBEPKJICHUM U TIPEIOKEHUH, (GOPMYJI, B YaCTHOCTH JIJIs1 BBIYMCIICHUSI TEOMETPUUECKHIX
BEJIMYMH, B KAYECTBE «3aMECTUTENIS» YUCIIA.

B mporpamme yueGHOoro kypca «Maremaruka» TpecTaBiIeHA HarJsaHas
reOMETpHsl, HaNpaBJICHHAs Ha Pa3BUTHE OOPA3HOIO MBILIJIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXHBIM 3Tal B U3YYEHUH T€OMETPUH,
KOTOPBIM  OCYIIECTBISIETCSI HAa  HAMISAHO-TIPAKTUYECKOM  YPOBHE,  OIMHUPAETCS
Ha HarjsgHO-oOpa3HOEe MbIIUIeHHEe oOydJaromuxcs. bombinas pojib  OTBOJIUTCS
IPAKTUYECKOHN JESITEeNbHOCTH, OMBITY, IKCIIEPUMEHTY, MoJieinrpoBanuto. O0yudaromuecs
3HAKOMSITCSL C TEOMETPUUYECKUMU (UTypaMH Ha TJIOCKOCTH M B IMPOCTPAHCTBE, C UX
MPOCTEHIIMMU  KOH(PUTYpalusiMu, ydaTcss u300pakaTb WX Ha HEJIWHOBAHHOW U
KJIeT4aToii Oymare, pacCMaTpuBaIOT WX MpocTelie cBoicTBa. B mporiecce uzydeHus
HaIJISIHOM T€OMETPUM 3HAHUA, MOJyYeHHbIE 00yJaroUMMUCA HAa YPOBHE HAYaJIbHOTO
o01iero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACIIIUPSIOTCS.

CornacHo yueOHOMY TIJIaHy B 5 KJlaccax M3ydaeTcs MHTETPUPOBAHHBIN TIPEIMET



«MaremMaTuka», KOTOpPbIM BKJIIOYAeT apu(dMETHUYECKHN MaTepuaa W HarJsIHYIO
Tr€OMETPUIO, a TAKXKE MPOIEAEBTUUECKHUE CBEACHUS U3 alreOpbhl, AIEMEHTHI JIOTUKH U
Hayvajia ONUCcaTeIbHON CTaTUCTHKHU.

OO611ee 9uciI0 YacoB, peKOMEHIOBAHHBIX ISl U3Y4YeHUs] MaTeMaThku, — 340 9acoB:

B 5 kmacce — 170 wacos (5 4yacoB B HEZCIIO).
COJEP)XAHUE OBYUEHUSA
5 KUIACC

HarypasbHblie 4yuc/ia M HYJIb

HarypansHoe wuyuncnmo. Psg wHarypampHbix umcen. Ywucino 0. M3o0paxeHue
HaTypaJIbHBIX YUCEN TOUKAMU Ha KOOPJUHATHOU (YUCTIOBOI) MPSIMOiA.

[lo3uunoHHass cucreMa CyuCIeHMsA. Pumckasd Hymepauuss Kak IIpUMeEp
HEMO3UIIMOHHON CHUCTEMBI CUHUCIICHUS. [leCITUUHAs CUCTEMA CUUCIICHUA.

CpaBHeHUE HATypalbHbIX YKCEI, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
Crnoco6bl cpaBHeHUs1. OKpyTIeHUE HATYPATbHBIX YUCEN.

Clio’)keHuEe HATypaJIbHBIX YUCEI, CBOMCTBO HYJIS MPH CIOKEHUH. BbhlUUTaHUE KAk
JefcTBUEe, O0OpaTHOE CIIOKEHUIO. Y MHOXEHUE HATypalbHBIX YMCEJ, CBOMCTBA HYJS U
CAVHUIIBI TP yMHOXEHHH. JleneHwe Kkak JAeiicTBUE, OOpaTHOE YMHOXKEHUIO.
KomnioHeHTs! neicTBUM, CBsA3b MeXay HUMU. [IpoBepka pe3ynbTaTa apuMEeTHIECKOTO
nevictBus. [lepemecTuTennbHOE W COYETATENIBHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS U
YMHOXEHUSI, pacrpeeTuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OYKB Jisi 0003HAUECHHUS HEM3BECTHOTO KOMIIOHEHTA W 3alCHU
CBOMCTB aprU(pMETUUECKUX JTCUCTBUM.

Jlenmutenu u KpaTHBIE YKCIIA, PA3J0KEHNE HA MHOXKUTENH. [IpocThie U COCTaBHbBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJlbHBIM TTOKa3aTeIeM. 3aluch YMUCIA B BUAE CYMMbI pa3psIHbIX
CJ1aracMbiX.

HucnoBoe BeIpaXeHHUE. BbIUMCIIEHME 3HAYEHUM YHCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJIHEHUA JCHUCTBUM. VCronp30BaHWE MpPU BBIYUCICHHUSX TEPEMECTUTEIBHOIO M
COUYETATEIHLHOTO CBOWCTB (3aKOHOB) CIOXKEHUS M YMHOXKEHHS, PacrpeAeauTeIbHOTO

CBOMCTBA YMHOKCHMUSI.



Apoou

[IpencraBnenne o npodu Kak criocoOe 3amucu 4acTh BeauIrHbl. OOBIKHOBEHHBIC
npobu. IlpaBusibHbIE W HempaBWibHBIE ApoOu. CmemniaHHas IpoOb, MpPEeCTaBICHUE
CMEIIaHHOW IpoOu B BHUJE HEMPABUILHON APOOW M BBIJCICHHUE IEIONH YaCTH YHCTa
W3 HempaBWIbHOU Jpobu. M3o0pakeHue apobOeil ToukaMu Ha YHCIOBOM MPSIMOA.
OcHoBHOe cBoiicTBO Apobu. Coxpamienue apoOei. IlpuBeaenue npoOu K HOBOMY
3HameHarelno. CpaBHEHUE JpOOeid.

CnoxxeHre W BBIUMTAHUE ApoOe. YMHOXKEHHE U JelieHHe ApoOei, B3auMHO-
oOpaTHbIe Tpobu. HaxoxaeHne JacT 1e0ro U 1eJIoTo 10 €ro YacTH.

Hecatuunas 3anuck apoOeit. [lpencraBieHue aecaTUUHOM JpoOU B BHUJIE
OoObIKHOBEHHOH. M300pakeHune AECATUYHBIX JAPOOEH TOUYKAMU Ha YHUCIOBOM MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckue NEUCTBUS C ACCATUUHBIMU Apo0siMu. OKpyTIIEHUE ECATUYHBIX
TpoOeii.

Pemrenue TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7ad apuPMETHYECKUM CIOocoOOM. PerieHue moruyeckux
3amad. Pemenue 3agauy mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
MIPY pEIICHUU 3a71a4 TaOJIUI] U CXEM.

Pemenune 3agay, coaepKammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMUYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHME, II€HA, KOJMYECTBO, CTOUMOCTh. EIWHUIBI M3MEpPEHMS: MaccChl,
00BEMa, 1IEHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBsI3b MEXYy €MHUIIAMUA U3MEPEHUS
KaKI0M BEJINYUHEI.

Pemenne oCHOBHBIX 3a71a4 Ha IpOOH.

HpCI[CTaBJ'IeHHe JaHHBIX B BUJC Ta6J'II/II_[, CTOJ0YATHIX JquarpamMm.

Harasimnas reomerpust

Harnsinaeie npencraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
JIy4, yroJl, JOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. IIpsAMoi1, OCTpBIN, TyIIOU
Y Pa3BEPHYTHIN YIJIbL.

JlnmnHa oTpe3ka, METPUYECKUE E€IUHUIBI JJIWHBI. [[JInHA JIOMaHOW, NEepUMETP

MHOTOYTOJbHUKA. 3MepeHne U MOCTPOEHUE YIiIoB C MOMOIIBIO TPAHCIIOPTHUPA.



Harnsinuele mnpeacrtaBiaeHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenne ¢uryp, B TOM uyucie Ha kietdarod Oymare. [loctpoenue
KOH(UTYpalMi U3 YacTeH MpsIMoM, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KJIeT4yaTol Oymare.
Hcnonb30BaHKWe CBOMCTB CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBAIPaTa.

[Tnomans IpSIMOYTOJIbHUKA u MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MNPSAMOYTOJIBHUKOB, B TOM uucie QUryp, M300paxE€HHBIX Ha KJIeT4aTol Oymare.
EnvHune! namepenns miomaiu.

Harnsimaple TipencTaBiieHUs O TPOCTPAHCTBEHHBIX (DUTypax: MPSIMOYTOJBHBIN
napajuienenunesa, Kyo, MHOTorpaHHuku. M3o00paxenue npocTeHmx MHOTOTPAHHUKOB.
Pa3eépTku kyOa u napaymenenumnena. Co3nanue Mojiesield MHOTOIPaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

OO0BEM NpAMOYTOIBHOrO Napajuienenumnena, kyoa. Equnuiel nsmepenust o0bEMa.

IHHJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOI'PAMMDbI

IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHMUSA

M3yyeHue mMareMaTHKd Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTMKEHHE OOYyYalOUIMMHCS JMYHOCTHBIX, METAllPpeIMETHBIX U TPEAMETHBIX
00pa3zoBaTEIbHBIX PE3yJIbTATOB OCBOEHHUS YUEOHOT0O IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJIbTATBI  OCBOCHHMS  IIPOTpaMMbl [0  MAaTE€MAaTHKE

XapaKTEepU3yIOTCS:

1) NaTPUOTHYECKOE BOCTINTAHNE:

MPOSIBJICHUEM HMHTEpPECa K IPOLLIOMY M HACTOSILIEMY POCCUUCKOM MAaTEMAaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K HOCTHXKEHUSIM POCCUHUCKUX MATEMAaTUKOB U POCCHMCKOM
MAaTEMATUYECKON IIKOJIbI, K HCIOJIb30BAHUID ITUX JNOCTHXKEHHUW B JIPYTMX HAyKax M

NPUKIIAJAHBIX cepax;

2) rPa’kKIAHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBIITOJIHEHHIO 005I3aHHOCTEN IPpayKJaHWHA U peau3allii ero mpas,

npeacTaBiICHUCM O MATCMATHYCCKHUX OCHOBax (I)YHKHI/IOHI/IpOBaHI/IH Pa3IN4YHbIX



CTPYKTYP, SIBICHU, IPOLEAYP TPAKIAHCKOTO 0011ecTBa (Hanmpumep, BIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXACHMIO JTHUYECKUX MpOOJEM, CBSI3aHHBIX C IPAKTHYECKUM
IPUMEHEHUEM JOCTH)KEHHM HAyKH, OCO3HAaHHEM BaXHOCTH MOPaJIbHO-3TUYECKHUX

IIPUHOUIIOB B NCATCIbHOCTH y‘{éHOFO;

3) TPYAOBO€ BOCIIMTAHHE:

YCTAaHOBKOW HAa AaKTHMBHOE yd4YacTHE B PEIICHHH MPAKTHYCCKUX  3a7ad
MaTeMaTHYeCKOM  HAalpaBICHHOCTH, OCO3HAHHEM BaXKHOCTH  MaTeMaTHYCCKOTO
00pa3oBaHUs HA MPOTSHKEHHM BCCH JKU3HU JUIS  YCHCIIHOW MpOo(heCCHOHATbHOM
JEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM |
MOCTPOCHHEM HMHIUBHIYyaJbHOW TPAeKTOpHH OOpa3oBaHMsS M JKH3HCHHBIX ILIAHOB

C y‘-IéTOM JIMYHBIX KHTCPCCOB U O6IHGCTB€HHI>IX HOTp€6HOCTCﬁ;

4) ICTEeTHYECKOe BOCIMTAHHE:
CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKHX OOBEKTOB, 3aJay, peIICHUH, PpPACCYXIACHUH, YMCHHUIO BHUICTh

MAaTCMAaTUICCKHUEC 3aKOHOMCPHOCTHU B UCKYCCTBC,

5) LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTalMeEN B ACSITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTABICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIlIecTBa,
NOHMMAaHHEM MAaTeMaTUYeCKOM HayKu Kak cepbl YeIOBEYECKON AESITEIbHOCTH, 3TAalloB
e€ pa3BUTUS M 3HAYMMOCTU ISl Pa3BUTUS I[MBUIIM3ALUU, OBJIAJIEHUEM S3BIKOM
MaT€MaTUKM W MAaTeMAaTHYeCKOW KyJIbTypOll Kak CpeICTBOM IO3HAHUS  MHpA,

OBJIaACHHUCM HpOCTGﬁHIHMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) ¢pusnveckoe BocnuTaHue, (GOPMUPOBAHME KYJIbTYPblI 310POBbS U
IMOLUOHAIBHOIO 0JIAT OOy HS:

TOTOBHOCTBIO TPUMEHSATh MAaTEMATUUECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JI0POBOTO 00pasa >XKWM3HHM (30POBOE MUTAaHUE, COATAHCHPOBAHHBIA PEKUM
3aHSATUN U OTJbIXA, peryJigpHas Gu3ndecKasi akTUBHOCTh), C(OOPMUPOBAHHOCTHIO HABBIKA
pedbnexcun, TpU3HAHUEM CBOEro MpaBa Ha OMIMOKY M TaKOro e TMpaBa JIPYyroro

YeJI0BEKA;

7) IKOJOTHYECKOE BOCTINTAHHE:



OpUEHTALlMEH Ha MPUMEHEHHE MAaTEeMATUYECKUX 3HAHUM JUIsl pEeLIeHUs 3a1ad
B 00JIaCTU COXPAHHOCTU OKPY’KAIOLIEH Cpeibl, INITAHUPOBAHUS IIOCTYIIKOB U OLEHKU MX
BO3MOXKHBIX TIOCIEICTBHN JUIS OKpYXKarolleW Cpelpl, OCO3HAaHUEM II00AIbHOIrO

XapaKkTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX pelIeHus;

8) ajanTtanus K M3MEHSIIOIMMCS YCJIOBHSIM COUMAJIBbHOW M NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHSM B YCIOBUSAX HEOIPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO ACATEIbHOCTh, B TOM YHCIIE YMEHHUE
YUHUTBCS y APYTUX JIIOAEH, TPUOOpPETaTh B COBMECTHOUN AESATEIBHOCTA HOBBIE 3HAHUSA,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HE0OXOAMMOCTHIO B (POPMHUPOBAHMN HOBBIX 3HAHHM, B TOM 4yucie HOPMYyITUPOBaATh
UJIEU, IOHATHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUAX, B TOM YHCIIE paHEe HE U3BECTHBIX,
0CO3HaBaTh J1e(ULUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBAaTh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYaLIMIO KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIE PELLIEHUS
U AecTBuUs, GOPMYIUPOBATH U OIIEHUBATH PUCKU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHUS MPOrpaMMbl IO MaTEMAaTHUKE Ha yPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus y oOydaromierocss OyayT copMupoBaHbl METANpeIMETHBIE PE3YyIbTaTHI,
XapaKTEPHU3YIONIUECS OBIAJACHUEM YHUBEPCAIbHBIMUA TO3HABATEIHLHBIMHU JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSIMH W YHHBEPCATbHBIMHU

PEryJIATUBHBIMUA HCﬁCTBHHMH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornueckue aAelcTBUA:

BBISBJISITh M XAPAKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, MOHITHHA, OTHOIIEHUH MEXIY HNOHATUAMHU, (POPMYJIUPOBATH OIMpPEACTICHUS
NOHSATUH, YCTAHABIMBATh CYLIECTBEHHBIM MpPHU3HAK KJIAacCU(UKAIMU, OCHOBAHUS
JU1s 0000I1IEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAIN3a;

BOCIIpUHUMATBD, (I)OpMy.HI/IpOBaTI) " Hp606pa30BBIBaTL CYXKIACHUA: YTBCPAUTCIIbHBIC



U OTpUIIATeIbHBIC, SAUNHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOPEUMS
B (akTax, [aHHBIX, HAONIOACHUSX W YTBEPXKICHUAX, TMpeaIaratb KpUTECPUHU
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEN U MMPOTUBOPEUUH;

JieaTh BIBOJIBI C UCIIOJI30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIIOUEHUI 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeIhCTBA MATEMAaTHYECKUX YTBEPXKICHUU  (MpsSMbIE U
OT TPOTHUBHOTO), TMPOBOAWTH CAMOCTOSTEIHLHO  HECIOKHBIC  JTOKA3aTeIbCTBA
MaTeMaTU4YecKuX (haKTOB, BBICTpaUBaTh aApPTyMEHTALUIO, TMPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

BBIOMpATh CIIOCOO pelieHust yueOHO# 3a/1auu (CpaBHUBATH HECKOJIHKO BapUAHTOB
penieHusi, BIOUpaTh HanboJiee MOIXOAIIUN ¢ YYETOM CaMOCTOSITEIbHO BBIJIETIEHHBIX
KpUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

WCITOJIB30BaTh  BOMPOCHl KaK HCCIAEAOBATEIIbCKUH WHCTPYMEHT IIO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (GUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMHPOBATH THIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINI0, MHCHHE;

MPOBOJIUTH MO CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 10 YCTAHOBJICHHIO 0COOCHHOCTEN MaTeMaTHUYEeCKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOI;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJABI IO pE3yJbTaTam
MPOBENEHHOTO HAOIOIEHUS, UCCIEAOBaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYUYECHHBIX
pPEe3yJabTaTOB, BHIBOJIOB U 00O0IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE Iporecca, a TakKKe BBIIBUTATh

MMPCAIOJIOXKECHHA O €0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pa6ora c unopmanueii:
BBISIBJISITH HEJOCTAaTOYHOCTh ¥ W30BITOYHOCTH  WH(OpMaIuH,
JTAHHBIX, HEOOXOIUMBIX ISl pEIIeHUS 3a/1a4u;

BBIOMPATH, AHAIIM3UPOBAaTh,  CUCTEMATU3UPOBATH U



MHTEPIPETUPOBATh HWH(POPMAIIUIO PA3IMYHBIX BUIOB U (HopM
MIPE/ICTABIICHUS;

BBIOMpATh (hopMy MpeAcTaBiICHUS HUHPOPMALMU W WIUIIOCTPUPOBATH peIlIaeMble
3aJlayu CXeMaMH, uarpaMmMamMu, HHOU rpauKoi 1 uX KOMOMHAIIUSAMY;

OIICHUBATh HANEKHOCTh WH(DOPMAITUU TI0 KPUTEPUSM, TPEITIOKCHHBIM YIUTEIeM
WM CPOPMYIMPOBAHHBIM CAMOCTOSATENBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMAThL U (POPMYJIMPOBATH CYXKACHUS B COOTBETCTBHHM C YCIOBUSAMH H
IEIIMHU OOICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
U TUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIICHHs 3aa4i, KOMMEHTUPOBATh
ITOJTYYEHHBIN PE3YJIbTAT;

B XOJi¢ OOCYXJEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJTa€MOH TEMBI,
poOJIeMBbl, pelaeMon 3ajlauu, BhICKA3bIBaTh UJCH, HAIICJICHHBIC HA MOUCK PEIICHHUS,
COTOCTaBIISATh CBOM CYXACHUS C CYXACHHSIMH JPYyTUX YYaCTHUKOB JHAJIOTra,
OOHapy>KUBaTh pa3Inyue U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (hopme GpopMyIHpoBaTh
pPa3HOTIIACHSI, CBOU BO3PAKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTa, HCCICIOBaHUS,
MPOEKTa, CaMOCTOSITENIbBHO BHIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3aja4y
MIPE3EHTAIlUNA U 0COOEHHOCTEH ayIUTOPUH;

MMOHUMATh M UCIIOIh30BaTh IPEUMYIIECTBA KOMAaHIHON W WHIUBUTyTbHON PaOOTHI
MIPU PEIICHUN Y4eOHBIX MaTEMATUYECKUX 3a]1aY;

NPUHUMATh IIeJb COBMECTHOW JIEATEILHOCTH, IUIAHUPOBATh OPTraHU3aINIo
COBMECTHOU pabOThI, pacIpenesiTh BUAbI paboT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yibTaT paboThl, 0000I1aTh MHEHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboThl (0OCYXKIAEHUS, OOMEH MHCHHSIMH,
MO3TOBBIC MITYPMBI M IPYTHUE), BBITIOJHATH CBOIO YacTh paOOTHI U KOOPIMHUPOBATH CBOU
JEHUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOITUH
MPOJYKT IO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS

Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIAH, AJITOPUTM PELICHHS 3aady (WM €ro 4acTh),



BbIOMpaTh CHOCOO pelIeHUus ¢ Y4E€TOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM

HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb:

BJIQ/IETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3yibTaTra
pelIeHHs] MaTEMaTUYECKOM 3a7auH;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTh IpPH PEHICHUH 3a/JayH,
BHOCUTHh KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAThb COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABJICHHOM LEIU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHSI WM HEIOCTMIKEHUS II€JIH, HaXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

HPGIIMCTHBIC PE3yJIbTaTbl OCBOCHHA IIPOI'PaAMMBbI yqe6H0r0 KypCa K KOHOY

oOydeHus B S KJjacce:

Yuciia ¥ BbIYMCICHUSA

[lonumMaTe ¥ MPaBUIBHO YNOTPEOJATh TEPMHHBI, CBSI3aHHBIE C HATypajJbHBIMHU
YKClIaMU, OOBIKHOBEHHBIMH U AECSITUYHBIMU JPOOSIMH.

CpaBHHBaTh M yNOPSI0YMBATh HATypajbHbIE YMCIA, CPABHUBATh B IPOCTEHIINX
clly4asix OObIKHOBEHHBIE IPOOH, AECATUUHbBIE APOOU.

COOTHOCUTDH TOUKY Ha KOOPJAUHATHOU (YMCIOBOI) MPSMOM C COOTBETCTBYIOIIUM €M
YHCIOM U M300pa)kaThb HATypalbHbIE YUCJIa TOYKAMU Ha KOOPAWHATHOW (YMCIIOBON)
PSMOM.

BoimonuaTe  apudmeTnueckue — ACMCTBUS € HAaTypaJlbHBIMH  YHUCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIINX CITyUasiX.

BbIONHATE  MPOBEPKY, MNPUKUIKY pe3yibTara BblUHMCIEHUA. OKpyrisTh

HaTypaJIbHbIC YHUCJIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBblE 3aaud  apU(PMETHUUECKHMM CIOCOOOM U € TMOMOIIBIO

OpraHU30BaHHOI'0 KOHCYHOI'O nepe6opa BCCX BO3MOKHBIX BAPpHWAHTOB.



Pemate 3amaum, coaepkaniye 3aBUCUMOCTH, CBSA3BIBAIOLIUE BEJIMUNUHBL: CKOPOCTD,
BpEMsl, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHE 3alMCH, CXEMbI, TaOMUIbl, 0003HAUYEHUSI TPU PELICHUH
3a1ay.

[Tob30BaTbCd OCHOBHBIMHM E€AVMHULAMH M3MEPEHUS: LIEHBbI, MacChl, PacCTOSHUS,
BpPEMEHHU, CKOPOCTH, BBIPAYKATh OJHU €IMHHUIIBI BEJIUYHUHBI YePE3 IpyTHUe.

W3BnekaTp, aHaJIM3UPOBaTh, OLEHUBATh HH(OpPMALMIO, MPEACTABICHHYIO
B Ta0iwMile, Ha CTOJIOYATON Juarpamme, HHTEPIPETUPOBATH MPEACTABICHHBIC JTaHHBIC,

HCIIOJIB30BAaTh JAHHBIC ITPHU PCIICHUHA 3a/1a4.

Harasignas reomerpust

[Tonp30BaThCA TEOMETPUUECKUMU NOHATUSMU: TOUKA, MPsIMasi, OTPE30K, JIyY, YIOJl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpaA, HUMEIMUX (GopMy
U3YYCHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYK) C YIVIAMH: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMU: YTrOJl, BEPIIMHA, CTOPOHA, JUArOHajb, C OKPYKHOCTBIO: Paauyc,
JTAAMETP, LEHTP.

N300pakath U3yueHHbIE TeOMETpUUECKHEe (PUTYphI HA HEJTMHOBAHHOW U KJIETYATOU
OyMare ¢ MOMOIIBIO IUPKYJISI U TUHEHKH.

Haxomutes  AMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C

IIOMOILBIO JIMHEWKHU, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH
OKPY’KHOCTb 3aIaHHOT'O pajuyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIVIOB NPSAMOYIOJIBHHUKA, KBajpara Uil HUX
MMOCTPOCHMUS, BBIYMCIICHUS TUIOIIAIN U IEPUMETPA.

Beruucnsate mepuMeTp M IUIONIANb  KBajpaTa, MPSIMOYTOJbHUKA, QUryp,
COCTABJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YHCIIE (DUTYD, U300pKEHHBIX HA KIETIATON
Oymare.

[Tonb30BaTbCd OCHOBHBIMHM METPUYECKUMHU €AUHUIIAMUA HW3MEPEHUS IJIUHBI,
TJTOIIAY; BBIPAXKaTh OJHU €IMHULIBI BEJIMYMHBI YEPE3 IPyTHE.

Pacno3naBate mapaienenunen, KyO, HCIONb30BaTh TEPMUHOJIOTHIO: BEPIIUHA,

pebpo rpaHb, U3MEPEHNUs, HAXOIUTh U3MEPEHHUS MMapajuieNenunesaa, Kyoa.



Boruncnsate 00bE€M  KyOa, mapajuielenunena M0 3aJaHHBIM HM3MEPEHUsIM,
I10JIb30BaThCS €AMHULIAMU U3MEPEHUSI 00bEMA.
Pemlare HecnokHblE 3aJauyd  HA M3MEPEHUE TIE€OMETPUYECKUX  BEIUYUH

B IIPAKTUYICCKUX CUTYalIUAX.



TEMATHYECKOE IINTAHUPOBAHHUE

Haumenosanue pasgena |KonuuecTtso OcHOBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYaOIUXCS
(Temnl) Kypca 4acoB coAepKaHue
HatypanbHble unca. 43 Jecatuunas YuraTth, 32alIUCHIBATDH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBHS ¢ HATYpaJIbHBIMU

qHuCJIaMH1

CUCTEMA CUUCIICHHUS.
Psin HaTypanbHBIX
qucell.
HarypanbHsbiil psa.
Yucno 0.
HarypanbHbie uncna
Ha KOOPJAMHATHOU
PSAMOM.
CpaBHeHue,

OKpPYIJICHHE

HaTypaJbHbIX YNCEIL.

Apudmernueckne
JIEVCTBUS
C HaTypaJIbHBIMH

yuciiamu. CBOMCTBA

npeIaraTbe M 00CyKIaTh CIOCOOBI YIIOPSTOYMBAHUS YUCE.
M300paxaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBates cBoiicTBa HaTypalbHOTO psiaa, yucen 0 u 1
IIPU CJI0KEHUU U YMHOKCHUHU.

Hcnoab30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoinoHATh apudMeTHYecKre JeMCTBUA C HATYPAIIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYCHUS YHCIIOBBIX BBIPAXKEHUI

co ckoOkamu 1 0e3 CKOOOK.

3anuceIBaTh NPOU3BEACHNE B BUJIE CTEIICHH, YUTATh
CTEINIECHU, UCIOJIb30BATh TEPMHUHOJIOTHIO (OCHOBaHHE,
MIOKAa3aTellb), BBIYUCAATH 3HAYEHUS CTECIICHEM.
BoINOJHATH NPUKUAKY U OLEHKY 3HAYECHHUI YHCIIOBBIX

BBIPKEHUI, MPeAIaraTtb U NPUMEHATH NPUEMbI IPOBEPKHU




HYJISl TIPU CJIOKEHUU
Y YMHOXKEHUH,
CBOMCTBA €TMHUIIBI
P YMHOKEHHUU.
ITepemectuTenpHOE
1 COUETATEILHOE
CBOMCTBA CIIOKECHUS
Y YMHOKEHUS,
pacupeieIMTEIbHOE
CBOMCTBO
YMHOXCHUS.
Jenurenu n
KpaTHBIE YUCTIa,
PA3JI0KECHUE YHCIIa
Ha MHO>KHUTEIIH.
Jlenenue

C OCTaTKOM.
IIpocTeie
COCTaBHBIC YHCJIA.

[Ipu3naku

BBIYMCIICHUU.

Hcnonb30BaTh NPU BHIMUCICHUSX IEPEMECTUTEIIBHOE U
COYETATEIBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHS,
pacnpeenuTENILHOE CBOMCTBO YMHOXKEHHS; ()OPMYJTHPOBATH
U PUMEHATH MPaBUJIAa TPeoOpa30BaHUs YUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccnenoBaTh YMCI0OBBIC 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH I'MIIOTE3bI, GOPMYJIMPOBATH 0000IICHUS 1
BbIBO/IbI 10 PE3YJIbTATAM MTPOBEIEHHOTO UCCIEAOBAHMUS.
D®opMyJaUPOBATH ONpPeIeIeHUsl ICJIUTENS U KPaTHOTO,
HA3bIBATh JICTIUTEIN U KPATHBIC YUCJIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC UnCa; GOPMYJTUPOBATH U
NPUMEHATH NPU3HAKM JIEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUA YHUCIIA HA TPOCTHIE
MHOXKHUTEIN; HAXOAUTh OCTATK! OT JEJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS

O HaTypaJbHBIX YHUCIIaX, MPUBOAUTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3BIBAHUS U OTPULIAHUS

BBICKA3bIBaHHM O CBOMCTBAX HaTypaJbHbIX YHUCCII.




JICIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
ITOKAa3aTeJICM.
Yucnosbie
BBIPAKCHUS,
MOPSAOK JEHCTBUM.
Perienne TeKCTOBBIX
3aJa4 Ha BCE
apupMeTHIECKUE
JICUCTBUS,

Ha JBMKEHHE U

MTOKYTIKH

KoncrpyupoBath MaTeMaTH4YecKHe NMPeI10KeHUs

C TIOMOIIIBIO CBSI30K «W», «HIIN», «ECIIH. .., TO...)».

Pemathb TeKCTOBBIC 33724l apUPMETUUECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBUCUMOCTH MEXKITy BETUYMHAMU (CKOPOCTH,
BpEMsi, pacCCTOSIHUE; IIeHa, KOJMYECTBO, CTOMMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATB TEKCT 3aJa4H,
nepegopmMyIHpPOBaTh YCIOBHE, H3BJIEKATH HEOOXOIUMbIE
JaHHBIC, YCTAHABJIMBATH 3aBUCHMOCTH MEXIy BEIMUYNHAMH,
CTPOUTB JIOTUYECKYIO LIETIOUKY PACCYXKACHUM.
MopenupoBaTth X0/ pelIeHus 3aJaul ¢ TOMOUIbIO PUCYHKA,
CXEMBI, TAOJINIIBI.

IIpuBoauTh, pa3éuparb, OLEHNBATH PA3JIMYHbIC PELICHMUS,
3aIMCH PEIICHUH TEeKCTOBBIX 3aj1ad.

Kpurnyecku oueHUBATH MOJYYECHHBIN PE3YJIbTaT,
OCYIIECTBJIATH CAMOKOHTPOJIb, POBEPSIS OTBET HA
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

Pemats 3a7a4n ¢ MTOMOIIBIO Tepedopa Bcex BO3MOKHBIX
BapUAHTOB.

3HAKOMMTBCS ¢ MCTOPHEI pa3BUTHS apUPMETHKU




Harnsgnas reomerpus.

JIMHUM HA JIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nnvHbl
OTpe3Ka,
METPUUECKHUE
CIMHUIIBI

HU3MCPCHHUA TJINHBI.

OKpy»XHOCTb U KpPYT.

IIpakTnueckas
pabora
«IToctpoenue y3opa
U3 OKPYKHOCTEN.
Yromn. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIVIBL.

N3mepenue yrios.

Pacno3HaBaTh Ha 4yepTe)kax, pUCYHKAX, ONMUCHIBATD,
WCIIOJIB3Ysl TEPMUHOJIOTHIO, U H300pasKaTh C TOMOIIBIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, JIyY,
YTOJ1, JIOMAHYI0, OKPY’KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMeEPbI 00BEKTOB PEaTHLHOTO
MHUpa, UMEIOMX (PopMy U3yUEeHHBIX PUTYD, OLIEHUBATH UX
JIMHEWHBIC Pa3MEPBL.

Hcnmonb30BaTh IMHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
JUISL TIOCTPOCHUS U UBMEPEHUS: U3MEPSATH JUIMHY OTPE3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOU JJIMHBI, YTOJI,
3aIaHHON BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PABHBIE
OTPE3KH, CTPOMTH OKPYKHOCTb 3aJaHHOTO paauyca.
N306paxkath KOHGUTYpaAIIUU TEOMETPUUECKUX (HUTYD

W3 OTPE3KOB, OKPY>KHOCTEM, UX YaCTEW HA HEJTMHOBAHHOM U
KJIeTYaTol Oymare; mpeasiararb, OUCHIBATH U 00CYKIATH
CIOCcO0bI, AJITOPUTMBI [TOCTPOEHUS.

Pacno3HaBaTh U n300pakaTh Ha HEJIMHOBAHHOM U




[IpaxkTrueckas
pabota
«ITocTpoenne

YIJIOBY

KJIET4aTO Oymare mpsMOi, OCTPbIi, TyIoM, pa3BEPHYTHIN
YTJIBI; CPABHUBATD YIJIBL.

BbI14ucJasATh JUIMHBI OTPE3KOB, JIOMAHBIX.

IHoHuMaTh U MCIO/IB30BATH NPU PELICHUH 3a1a4
3aBUCHMMOCTH MEXAY €IMHULIAMUA METPUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMHU CUCTEMaMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
HccaenoBath GUrypsl 1 KOHQUTYpaIUK, UCTIOIB3YS

M(ppOBbIE pecypchbl




OOBIKHOBEHHBIE JIPOOH

48

HpoOb. IIpaBuibHbIC
1 HETIPABUIIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue 1po0ei.
Cnoxxenue u
BBIYHTAHHE
OOBIKHOBEHHBIX
npobeii. CMelianHas
JpoOb. YMHOXKEHHUE
U JeJICHUe
OOBIKHOBEHHBIX
Jpo0eil; B3auMHO-
oOpaTHbI€ po0H.
Pemienne TekCTOBBIX
3a/1a4, CoJepKaIIux

npobu. OCHOBHBIE

MoaenupoBarth B rpadudecKoi, mpeaMeTHO# dhopme,

C IOMOIIIBI0 KOMIIBIOTEPA HOHITHUS U CBOWCTBA, CBSI3aHHbIC

C OOBIKHOBEHHOU JpOObIO.

YurTaTh 1 32 CHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
IpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
yIOPSAI0YUBAHUS APOOECH.

N3006paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJIMHATHOW NPSIMOM; HCIOJIb30BaTh KOOPIMHATHYIO
PSAMYIO JJI1 CPAaBHEHUsI IpOOEH.

DopMyJIHPOBATH, 32ANUCHIBATH € MOMOIIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpo0OU JIsl COKpaIeHust JpoOeit U MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEIIO.

IIpeacTaBiasiTh CMEIIaHHYIO APOOH B BUJIE HEMPABWIHHON U
BBIJICJISITD LIEJTYIO YaCTh YKClia U3 HEMPaBUILHOU JPOOH.
BoInoJHATH apuMeTHYECKHE AeCTBUS

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOHCTBA




3a/1ayu Ha APOOH.
[IpumeHeHue OykB
JUIS 3alUCH
MaTEeMaTUYECKUX
BBIPAKEHUU U

MPEIJIOKEHU I

apu(PMETHICCKUX TCUCTBUI IS PAIlIOHATIN3AIAH
BBIYHCIICHUU.

BbINOJIHATH NPUKUIAKY U OLEHKY PE3YyJIbTaTa BEIYUCICHUMN;
npeAaraTb 1 NPpUMEHATH NPUEMbI IPOBEPKHU BBIYUCIICHUM.
IIpoBoauTH HCCaeT0BAHMS CBOWMCTB APOOEH, omupasich

Ha YUCJIOBBIE YKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOUIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSA

0 Ip00siX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHNUS U OTPULIAHUS BBICKAa3bIBAHUI.

Pemath TeKCTOBBIE 3a/1auu, COICprKaIIUE IPOOHBIC TaHHbBIC, U
3a7]a4M HAa HAXOXKJICHUE YaCTH 1EJI0TO U LIEJIOTO IO €ro YacTH;
BbISIBJISITh UX CXOACTBA U Pa3JIUYMS.

MoaeaupoBarhb X0/ PELICHHS 3aa4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3dupaTh, OLEHNBATH PA3TUUYHBIC PELICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a]1a4.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN pe3yJIbTaT,




OCYHICCTBIIATE CAMOKOHTPOJIb, ITPOBEPAA OTBCT
Ha COOTBCTCTBUC yCJIIOBHIO, HAXOAUTDb OIITNOKH.

3HAKOMHTBCS ¢ MCTOPHEI pa3BUTHS apUPMETHKU

HaI‘JIHI[Haﬂ reoMCeTpuA.

MHOrOyroJIbHUK!

10

MHOroyronbHHUKH.
YeThIpEXYTONIBHUK,
PSIMOYTOJIbHUK,
KBaJpar.
[Ipaktrueckas padora
«ITocTpoeHue
IPSIMOYTOJIBHHKA C
3aJIaHHBIMU
CTOpOHAMH

Ha HEJIMHOBAHHOM
Oymarey.
TpeyronbHuK.
[Lnomwane u nepumerp
PSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3

IIPSAMOYTOJIBHUKOB,

OnucbIBaTh, MCMOJIb3YSl TEPMHHOJIOTHIO, H300PAXKATH
C IOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
IIpuBoauThL NpuMepbI 00BEKTOB PEATLHOIO MUPA, UMEIOLIUX
(bopMy MHOTOYTOJIBHUKA, IPIMOYTOJIbHUKA, KBaJIpaTa,
TPEYTOJIbHUKA, OLEHMBATH WX JINHEWHBIE Pa3MEPBHI.
BeruucjasaTh: NEPUMETP TPEYTOJIBHUKA, IPSAMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKQ; TUIOIIAAb PSMOYTOJIbHUKA, KBaApaTa.
M300paxkaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEMMHOBAHHOM M KJIETYaTON Oymare KBajaparT U
NPSIMOYTOJIBHUK C 33JJaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBath cBOMCTBA IPSAMOYTOJIBHNKA, KBapaTa MyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS, MOJCIIMPOBAHNUS;
CpaBHUBATh CBOMCTBA KBAJpaTa U MPSMOYTOJIbHUKA.
KoHcTpynpoBaTe MaTeMaTH4YeCKHE NPeIJI0KeHHUA

C TIOMOIIIBIO CBSI30K «HEKOTOPHID», «11000i». Pacno3naBarb




€AUHULIBI U3MEPEHUS
IIJIOILAIH.
[Tepumetp

MHOTI'OYIr'OJIbHHKa

VICTUHHBIE U JIO’)KHBIE BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOAUTHL IPUMEPbI ¥ KOHTPIPUMEDBL.

HccaenoBats 3aBUCMMOCTSD IUIOIIAIA KBAAPATa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJAPATHOW CETKU JJIS1 TOCTPOCHUS
¢buryp; pa3duBaTh NpIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYphI U3 KBAJIPAaTOB U
NPSIMOYTOJIBHUKOB M HAXOAUTh UX IUJIOLIA/b, pa30UBaTh
¢Gurypsl Ha IPAMOYTOJIBHUKHU M KBAJPaThl U HAXOAUTh UX
IJIOIIAMb.

BrIpaxaTh BeIMUMHY IUIOLIAAU B PA3JIMYHBIX €IMHUIAX
U3MEPEHUsI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BATH 3ABUCMMOCTH MEXKIy METPUUECKUMU
€AVHUIIAMU U3MEPEHUS IJI0MAa 1. SHAKOMHUTHCH C
NpUMepaMy NPUMEHEeHHs IUIOMaAu U IEPUMETPa B
IIPAKTUYECKUX CUTyauusx. Pemars 3axauu

U3 peajbHON KU3HU, NPEAJAraTh U 00CyK1aTh pa3jIuvHbIe

CIocoObI pelieHus 3a1a4




JlecaTuunbie qpodu
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JlecaTudHas 3armch
npobeii. CpaBHeHUE
JECATUYHBIX
TpOOeii.

JlenicTBus

C IECSITUYHBIMU
JTPOOSMHU.
OxkpyrieHue
JECATUYHBIX
TpOOeii.

Pemrenue TekcTOBBIX
3aj1a4, CoAepKaInx
npoou. OCHOBHBIE

3a/1auu Ha ApooH

IIpeacTaBiasiTh AECATUUHYIO IpOoOb B BUI€ OOBIKHOBEHHOM,
YHUTATh U 3aNIMCHIBATH, CPABHUBATH JCCITUYHBIC IPOOH,
npeaaraTb, 000CHOBBIBATH U 00CYKAaTh CIIOCOOBI
YHOPSAI0YUBAHUS ACCITUYHBIX TPOOEH.

M300paxarth necITUUHBIE APOOU TOUYKAMU HA KOOPJIUHATHON
IIPSIMOM.

BoIsIBASATH CX0CTBA M Pa3JIM4Ms IPaBUI apU(PMETHUECKUX
JEUCTBUN C HATypaJbHBIMHU YACIAMU U JECATUYHBIMU
TpoOsSIMU, OOBICHATH UX.

BoinoaHaTh apupMeTndecKue 1eUCTBUS C JECATUYHBIMU
Ipo0OsiIMU; BBITOJHATH NPUKHIKY M OLEHKY pe3yJbTaTa
BBIYHCIICHUU.

IIpumeHsATH CBOMCTBA apu(PMETUYECKUX JEHCTBUN

JUTS pallOHAIA3aIMY BEIYMCIICHUM.
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IIpuMeHATH NPaBUI0 OKPYIJVIEHUSI IECATUUYHBIX APOOEH.
IIpoBoaAUTH MCCIEIOBAHNUSI CBOWCTB ACCATUIHBIX IPOOCH,
OIMPAsCh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE

C MIOMOILIBIO KOMITBIOTEPA), BBIIBUIaTh IMIIOTE3bI U
PUBOJUTH UX OOOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

0 Ipo0sX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULAHUS BBICKA3bIBAHUM.

Pemarhb TekcTOBBIE 337a4UH, COAEpKAIINE APOOHBIE TaHHBIE, U
Ha HaXO0KJICHUE YaCTH LEJIO0r0 U LEIOr0 MO €0 YacTH;
BBIAIBJIATH UX CXOACTBA U pPa3jIM4us.

MoaenupoBarh X0/ pEIICHUS 3a]1a4U C TOMONIBIO PUCYHKA,
cxemsbl, Tabiuupl. [lpuBoanTh, pa3oupars, OEHNBATH
pa3JIMYHbIC PELICHUS, 3aIIUCH PEILIEHUN TEKCTOBBIX 3a1a4.
OnepupoBath APOOHBIMU YUCITAMH B PEATTbHBIX KU3HEHHBIX
CUTYyaLUsIX.

Kputuyecku oneHMBaTh MOJy4EHHBIN PE3YIIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOAUTH OLIHMOKH.

3HAKOMUTBHCS ¢ HCTOPHUE pa3BUTHS apu(PMETUKU
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HarmnsiiHas reoMeTpus.
Tena u purypst

B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obOpaxkenue
MHOT'OTPAHHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TEN.
[IpAMOyTOJIBHBIN
napaJyIeJIenuIe I,
Ky0. Pa3BépTku Kyba
U TapaJijiesienumnena.
[IpakTnueckas
pabora «Pa3BépTka
Ky0a». O0bEM KyOa,
IPSIMOYTOJIBHOTO

MnapaJuiCjICrmuicaa

Pacno3naBaTh Ha YyepTeKax, pUCYHKAX, B OKPYKAKOIEM
MHPpe [IPSMOYTOJIbHBIN NapaJlieenunesn, Kyo,
MHOTOTPaHHHUKHU, ONIMCbIBATD, MCI0JIb3Yysl TEPMHHOJIOTHIO,
OLICHUBATDb JIMHEHWHBIC PA3MEPBL.

IIpuBoauTsL npuMepsl 00HEKTOB PeaILHOTO0 MUPA, UMEIOIIUX
dbopMy MHOTOTPaHHHKA, TPSIMOYTOJILHOTO NapaljIe/IeuIe/1a,
KyoOa.

N306paxath Ky0 Ha KJIeTYaTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOIHHOTO
napajuieienuneaa, MHOrorpaHHUKOB, UCIIOJIb3Ys MOJEIH.
Pacno3naBath M u300paxarh pa3BEPTKH KyOa u
napaenenuneaa. MoaeJupoBaTb KyO U napajiesienure]
u3 OymMaru U npoyrx MaTepuagoB, 00bACHATH CIOCO0
MozaenupoBanus. HaxoauTs n3MepeHus, BbIYMCIATH
TJIOIIA/Ib TOBEPXHOCTH; 00BEM KyOa, MPSMOYTOJIBHOTO
napajuieNienuIesia; uecjae0BaTh 3aBUCUMOCTh 00bEMa
Ky0a OT JUTMHBI ero pedpa, BbIABUTaTh U 000CHOBBLIBATH
TUNoOTe3y.

HabarwaaTth 1 NPpOBOAUTH AHAJIOTHH MEXIY MOHITUIMU

IJIOIIAIU U 00BEMA, TIEPUMETPA U TIJIOIIAN TOBEPXHOCTH.
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Pacno3HaBaTh HUCTUHHBIE U JIOXKHBIE BbICKA3bIBAHMSI

O MHOTOTpaHHHUKaX, MPUBOAUTH NPUMeEPbI U
KOHTPIIPUMEPHI,

CTPOUTH BBICKA3BIBAHUS U OTPULIAHUS BBICKA3bIBAHUM.

Pemiats 3aga4m 13 peaslbHON KU3HU

[ToBTOpEeHME U 006001ICHIE

10

[ToBTOpEHUE
OCHOBHBIX MOHSTHI
1 METOJOB Kypca

5 knacca,

000011IeHE 3HAHUH

BuIyucasTh 3Ha4eHUS BBIPAXKECHUM, COAEPKALIUX
HaTypaJbHbIE YMCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH,
BBINIOJIHATH MPEO0OPA30BAHMS YHCETT.

Bei0upaTth cnoco0 cpaBHEHUs YUCEN, BBIYUCICHU,
NPUMEHSITH CBOIcTBAa apu(pMETUYECKHUX JEHCTBUI

JUIS palOHAIN3alUU BEIYMCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JICHCTBUHN U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUM.

Pemiats 3aga4u U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PELICHUS 33/1a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB.

PemaTe 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCO0BI PELICHNS 33/1a4i, BLIOUPATH PAllHOHAIbHBIN

CcInocoo
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