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[NTOACHUTEJIbBHAA 3AITMCKA

[Iporpamma mo wmartemaTuke mig oOydwaromuxcs S5—6 KiaccoB pa3paboTaHaHa OCHOBE
OI'OC O0OO. B mporpaMme o MaTeéMaTUKE YYTE€Hbl UAeH M mosoxeHus KoHuenmuu pa3BuTHs
MaTeMaTH4eckoro oopasoBanus B Poccuiickoit denepannu.

[IpenmeroM MaTeMaTUKH SIBISIIOTCS  (PyHOAMEHTalbHBIE CTPYKTYphl —HAmero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIE OTHOMICHHS (OT MPOCTEHINNX, YCBAWBAEMBIX B
HETIOCPEJICTBEHHOM OIIBITE, JI0 JOCTaTOYHO CJOXHBIX, HEOOXOAMMBIX /IS pPa3BUTHS HAYYHBIX M
MPUKIAJHBIX uael). MaremaTnueckre 3HaHHs 00eCIeYnBalOT IOHUMAHKUE TPUHIIMIIOB YCTPOHCTBA U
WCTIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCIIPUSATHE U HHTEPIPETALNIO COIUAITBHOM, SKOHOMHYECKOH,
MOJIMTHYECKOW MH(POPMAIIUH, TAI0T BO3MOXHOCTH BBITIOJHATH PACUYETHl M COCTABJISTH AITOPUTMBI,
HAXOJUTh ¥ MMPUMEHATH ()OPMYIIBI, BIAJAETh MPAKTUIECKUMHU TPUEMaMH T€OMETPUIECKUX U3MEPEHUI 1
MOCTPOEHHA, YUTATh WH(POPMAIIHIO, TIPEJICTABICHHYIO B BUE TaOIUI, TUarpaMM U rpa(ukoB, KHUTh B
YCTIOBHSIX HEONPEACNEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep CIyYaHbIX COOBITHI.

Nzyuenne mareMaTuku (GopMuUpyeT y O0OyJarONIUXCS MAaTEMAaTHYECKHd CTHIIBMBITLICHHS,
MIPOSIBIISIFOIIMIACS B OTIPEIENEHHBIX YMCTBEHHBIX HaBbIKaX. OOydJaromuecsiocBanBaoT TaKUe TMPUEMBI
Y METOJBI MBIIUICHUS, KaK MHAYKIHS ¥ JIETYKIH,00001IeHIe 1 KOHKPETU3aIUs, aHAIN3 |
CUHTE3, KJacCU(pUKaus U cUCTeMaTHu3alus,adcTparupoBanue 1 aHanorus. OObeKTh
MaTeMaTHIECKUX YMO3AKITIOUSHHH, TPaBHIIa UXKOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKAX
MIOCTPOEHU, CTIOCOOCTBYIOTBBIPAOOTKE YMEHUS (HOPMYIHPOBATh, 0OOCHOBBIBATh U 1I0Ka3bIBAThH
CYXXJIEHMsI, TEMCaMbIM pa3BUBAIOT JIOTMYECKOE MbILUIEHUE. V3ydeHne mMaTeMaTHKU 00ecrieuynBaeT
(GbopMupOBaHHE ATTOPUTMHUYECKON KOMIIOHEHTHI MBILIUIEHUS] U BOCIIUTAaHUE YMEHUNHIEHCTBOBATh 110
3aJJaHHBIM aJTOPUTMaM, COBEPILIEHCTBOBAaTh M3BECTHBIE HKOHCTPYMPOBATh HOBBIE. B mponecce
peleHus 3a7a4 — OCHOBOM y4eOHOM AeATeIbHOCTHHA YPOKAaX MaTEMaTUKU — Pa3BUBAIOTCS TBOPUYECKas
U NIPUKJIaZIHAs CTOPOHBI MbllIUIeHU.O0ydeHrne MaTeMaTHKe TaET BO3MOKHOCTb Pa3BUBATh Y
oOyyaromuxcs TOUHYIO, pallMOHAIbHYI0 U MH()OPMaTHUBHYIO pedb, YyMEHHE OTOMpaTh Haubosee
MOXOASIIUES3bIKOBbIE, CUMBOJIMUYECKUE, rpaduyeckue CpeacTBa Uil BBIPAKEHUS CYKACHUH U
HarJsIHOTO UX IPEeACTaBICHUS.

IIpy u3ydeHMH MaTeMaTHKH OCYLIECTBIsAeTCcS oOOIlee 3HAKOMCTBO C METOAAMHU IO3HAHMS
JeWCTBUTENILHOCTH, MPEICTABICHUSAMU O MpEeAMEeTe U METOJax MAaTeMaTHKH, UX OTJIMYUU OT METOJIOB
IPYrUX €CTECTBEHHBIX M T'yMAaHUTApPHbIX HayK, 00 OCOOEHHOCTSX NMPUMEHEHUS MaTeMaTUKU Ui
peleHus] HayYHbIX U MPUKIAIHBIX 3a/1a4.

HpﬂOpHTeTHbIMPI neJsaMHu oﬁyqennﬂ MaTeMaTHKe B 5—6 KJjaccax sABJISIIOTCS: MMpOAOJDKCHUC

q)OpMI/IpOBaHI/IH OCHOBHBIX MaTEMaTHYECKHX ITOHITUH (‘H/ICJ'IO,

BCIIMYMHA, I'COMCTPHYCCKAA Q)Hrypa), 06GCH€‘II/IB3IOH_[I/IX MNPpEEMCTBCHHOCTb M IICPCIICKTUBHOCTDL
MaTEMaTH4YCCKOI'O 06pa3013aHH51 06y11a101unxc;1;

Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CIIOCOOHOCTEH 06y‘IaI-OIJ_II/IXC}I, MMO3HABaTEIbLHOM
AKTUBHOCTH, UCCIICAOBATCIILCKHUX YMeHHﬁ, HHTCPECA K U3YUCHUIO MATCMATHUKH,

IIOABCICHUC 06yqa}0m1/1xcs[ Ha JOCTYIIHOM [JId HHUX YPOBHC K OCO3HAHUIO B3aUMOCBI3U
MAaTEMAaTUKU U OKPYKAIOLIECTO MHUPA,

(I)OpMI/IpOBaHI/Ie (I)YI{KHHOHaHBHOﬁ MaTeMaTH4eCKOM I'paMOTHOCTHU: YMCHUSA PaACIIO3HABATH
MaTeMaTH4ecKue 0OBbEKThI B PCAIBHBIX KU3HCHHBIX CUTyallUAX, HIPUMCHATL OCBOCHHLIC YMCHUS IJIA
pelICHUA MPAKTUKO-OPUCHTHPOBAHHBIX 3a4dada4, HWHTCPHPCTUPOBATL IMOJYUCHHBIC PC3YJIbTAThl U
OIICHMWBATH UX HaA COOTBCTCTBHCHp&KTH‘-ICCKOﬁ CUTyaluu.

OcCHOBHBIC NHHUH COACPIKaHUA KypCa MATCMATHKU B 5-6 kmaccax — apI/I(bMCTI/I‘-ICCKa}I n
TCOMCTPHUUYCCKAsA, KOTOPBIC PA3BUBANOTCA MaAPaAJICIIbHO, KaXIasdB COOTBCTCTBHUU C COOCTBEHHOM
J'IOl“HKOfI, OJHaKO, HE€ HCE3aBHUCHUMO OJHA OT I[perﬁ, a B TECHOM KOHTaKT€ M B3aHMOJICHCTBUM.
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Taxxe B Kypce MaTeMaTHKH IPOUCXOJUT 3HAKOMCTBO C JIEMEHTAMU ainreOpbl U OINUCATENIBHOMN
CTaTUCTUKH.
W3yuenne  apudmMeTHdeckoro marepuala  HAYMHACTCA CO cUCTeMaTH3aluu U
pa3BUTHS 3HAHUH O HATYypaJbHBIX YHCIIaX, MOJYYEHHBIX Ha YPOBHE HAYAJIILHOTO OOIIEro00pa3oBaHMsL.
[Ipustom COBEpPUICHCTBOBAHUE  BBIYUCIUTEIBHOM  TEXHUKU H
(dbopMupoBaHHE  HOBBIX TEOPETHYECKUX 3HAHUH coueTaeTcs C  pa3BUTHEM
BBIYMCIUTEIBHON KYIbTYPBI, B YAaCTHOCTM ¢ OOydYeHMEeM  M[pocTeWuM npuémam
NPUKUAKA U OLEHKM  PE3ylIbTaTOB  BBIYMCICHUIL. W3ydeHne HaTypaJlbHbIX YHUCEIl
poJoIDKaeTcs B 6 Kilacce 3HaKOMCTBOM € Ha4aJIbHBIMH MOHATUSAME TeoprH AeaumocTi.Hagano
M3y4eHUs1 OOBIKHOBEHHBIX U JIECSTUUHBIX Jpo0eil OTHECEHO K 5 Ki1accy. DTO MEpBbIN 3Tall B OCBOCHUU
npo6ei, Koria MporCXOAUT 3HAKOMCTBO C OCHOBHBIMHU UJIESIMU,IOHATUSAMU TeMBbI. [Ipu aTom
paccMoTpeHre OOBIKHOBEHHBIX JIpOOEH B MOJHOM 00BEMENPEIIIECTBYET U3YUEHUIO JECITUYHBIX
npo6eit, 4yTo 1es1eco00pa3HO ¢ TOUKU 3PEHUSIIOTMKU M3JI0KEHHs YMCIOBOW JIMHUM, KOTJa IpaBHiia
NEUCTBUM € NECATUUHBIMUIPOOSIMU MOXHO OOOCHOBAaTh YK€ M3BECTHBIMM aJIrOpUTMaMu
BBITIOJIHEHUS JIEMUCTBUIIC OOBIKHOBEHHBIMU JpOOSIMH. 3HAKOMCTBO C JECSTHUUYHBIMHM JpPOOSIMU
PacIIMPUTBO3MOKHOCTH JAJIsi TIOHUMaHUS 00y4arolMMHKCS MPUKIAJHOTO MPUMEHEHUsI HOBOM3anmucH
IpH WM3Y4EHUH APYrHX NPEAMETOB W TPU MPaKTUIECKOM ucmnoib3oBaHnu.K 6 kimaccy oTHecéH
BTOPOH 3Tl B U3YYEHUU JPOOEH, I/ie MPOUCXOIUTCOBEPIIEHCTBOBAHNE HABBIKOB CPAaBHEHUS U
npeoOpa3oBaHust 1poOeil, 0CBOEHHE HOBBIXBBIUMCIUTENbHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKH
BBIYHCJICHUM, B TOM YHCIIE

3HAYCHHUH BBIPAKEHUN, COACPKAIIUX M OOBIKHOBEHHBIC, M IECATHUYHBIE JPOOH, YCTAHOBJICHUE CBS3CH
MEXIy HUMH, pacCMOTpPEHHE MPUEMOB pelIeHUs 3aaad Ha JapoOu. B Havame 6 Kiacca MPOUCXOIHT
3HAKOMCTBO C MOHSATHEM MPOIICHTA.

OCo0EHHOCThIO M3YUEHHUS MOJIOKHUTEIBHBIX U OTPULIATENBHBIX YHCEN SBJISETCS TO, YTO OHM TaKkKe
MOTYT pacCMaTpuBaThCs B HECKOJIbKO 3TanoB. B 6 kiacce B Hauasne usydeHusiteMsl «llonoxxurensHbie u
oTpULIaTeNIbHbIE Yncla» BbaenseTcs noarema «llenble uncna», B paMkax KOTOpOl 3HAKOMCTBO €
OTpUIATENIbHBIMM ~ 4YHCIaMH M JICUCTBUSAMU C TOJOXKUTEIBHBIMU U OTPHLATEIbHBIMU YHCIAMU
MIPOUCXOJIUT Ha OCHOBE COJEPKATEILHOIO MOIX0a. DTO MO3BOJIIET HA JIOCTYITHOM YPOBHE MO3HAKOMHUTH
OOy4aromMxcsl MPAaKTUUECKU CO BCEMHU OCHOBHBIMU TMOHSATUSMH TEMbl, B TOM 4YHUCIE U  C
MpaBWJIAMHU 3HAKOB MU BBIIOJTHEHUH apU(PMETUYECKHX AEHCTBHL. V3ydeHue paloHaIbHBIX YMCe Ha
ATOM HE3aKOHUYMTCSI, a OyJIeT MPOI0JDKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOyueHuu pemieHHI0 TEKCTOBBIX 3ajad B 5—6 KilaccaX HCHOJB3YIOTCS apupMeTHUYeCKHe
npuémbl pemieHus. [lpu oTpabGoTKe BBHIYMCIUTENBLHBIX HABBIKOB B 5—0 Kiaccax paccMaTpHUBAIOTCS
TEKCTOBBIE 3a/layM CIEAYIOUIMX BUIOB: 3aJauyd Ha JBIJKEHUE, HA 4YacTH, HA IMOKYIKH, Ha paboTy U
MIPOU3BOIMTEIBHOCTh, HA MPOLIEHTHI, HA OTHOLIEHUS U mponopuuu. OOydaromuecs 3HAKOMSTCS C
npuéMaMH perieHus 3aja4d nepedopoM BO3MOXKHBIX BapHAHTOB, ydarcs paboTaTh ¢ uWHGpOpMaiuei,
Mpe/ICTaBICHHON B (hopMe TaOIUIl UK JHarpamMM.

B mporpamme  yuebHOro kypca «MaremaTtukay ~— OpeaycMOTpeHO  (OpMUPOBaHUE
MPOIEACBTUYECKUX anreOpanueckux MpefcTaBlieHnid. bykBa Kak CHUMBOJ HEKOTOpPOrO 4YHCIa B
3aBUCHMOCTH OT MaT€MaTHYE€CKOr0 KOHTEKCTAa BBOAUTCS MOCTENEHHO. bykBeHHasi CHMBOJIMKA HIMPOKO
MCIOJIb3YETCS TIPEKIEe BCEro IS 3aiCH OOIINUX YTBEPXKISHUH U MpeIoKeHu, GOpMyI, B YaCTHOCTH
JUTSl BBIUMCTIEHUS] TEOMETPUUECKUXBEINUNH, B KAUECTBE «3aMECTUTENS) YUCIa.

B mporpamme ydebHoro kypca «Maremartuka» TpeACTaBleHA HAriasAHAs TEOMETPHs,
HampaBJIeHHasT Ha pa3BUTHE OOpPAa3HOTO  MBINIJICHHUS, MPOCTPAHCTBEHHOTO  BOOOpPaXKEHUS,
M300pa3UTeNbHBIX YMEHUN. DTO BaKHBIM 3Tall B U3YUYEHUU T€OMETPHUH, KOTOPBI  OCYLIECTBIISIETCS
Ha HarIsAHO-TIPaAKTUYECKOM YpOBHE, OTHpAETCs Ha HATJISIIHO-00pa3HOe MBIIIICHHUE
oOyuaronuxcsa. bonpiias poib OTBOIUTCS MPAKTHUECKOW IESITENbHOCTH, OIBITY, JKCIEPUMEHTY,
MozenupoBanuto. OOydaroniuecs: 3HaKOMSTCS. ¢ T€OMETPUYECKHMMH (UTypaMH Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIMMU KOHPUTYpAllUAMH, ydaTcs u300pakaTh WX Ha HEIWHOBAHHOWU U
KIIeT4aTol Oymare, paccMaTpHBAIOT MX IMPOCTEHIIHME CBOWCTBAa. B mporecce mM3yueHUs HArJSIHOMN
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TEOMETPHUH 3HAHWs, IMOJy4eHHBbIC OOYydYalONIMMUCS Ha YpPOBHE HAYaabHOrO 0O0mero obpa3zoBaHmus,
CUCTEMATU3UPYIOTCS U PACHIUPSIFOTCS.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMObI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne MareMaTMKM Ha YPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHMs HAIpPaBICHO Ha
JOCTIDKEHHE OOyJaroIIMMUCS JHMYHOCTHBIX, METAalpeAMETHBIX W MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB OCBOEHUS y4eOHOTrO IIPEMETa.

JIMYHOCTHBIE PE3YJIbTATDBI
JIn4HOCTHBIE Pe3yJbTaThl OCBOCHUS IIPOrPaMMBI II0 MATEMATUKE XaAPaKTEPU3YHOTC:

1) NMaTPUOTHYECKOE BOCIMTAHME:

MPOSBJICHUEM HMHTEPECAa K MPOILLIOMY M HACTOSIIEMY POCCHICKON MaT€MaTHUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSM POCCUUCKUX MATEMAaTUKOB M POCCHUUCKON MaTEMATHYECKOW IIKOJBI, K
WCTIOJIb30BAHUIO ITHX JOCTIKCHUH B IPYrUX HayKax W MPUKIAIHBIX chepax;

2) rpasaaHcKoe M 1yX0BHO-HPABCTBEHHOE BOCIHTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OO0s3aHHOCTEH TpakJaHWHA U peaju3aluyd €ero Ipas,
MIpe/ICTaBJICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MPOIeAYp TPAXKAAHCKOTO 0OIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO
ATHYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPHUMEHEHHEM JOCTH)KCHUH HAayKH, OCO3HaHHUEM
B2XHOCTH MOPAIBHO-3TUYECKUX MTPHUHITUIIOB B JICATSIFHOCTH YIEHOTO;

3) TpynoBoe BocnuTaHue:

YCTAHOBKOH Ha AaKTHBHOE ydJacTHe B pEIICHMH NPAKTHYECKHX 3aj]ad MaTeMaTHUYecKoil
HAIPABJICHHOCTH, 0CO3HAHNEM BaXHOCTH MAaTEMaTHYECKOr006pa30BaHys Ha IPOTSHKCHUH BCEH KI3HH
JUIS YCTIGUTHOM MPO(eCCHOHATBHOM JeATENBHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHH, 0CO3HAHHBIM
BEIGOPOM M TIOCTPOCHHEM HHMBHIYAIbHOH TPAGKTOPHM OOPa3OBAHMSA M JKU3HEHHBIX ILIAHOBC
YYETOM JTIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH;

4) scTeTHUEcKOE BOCIUTAHME:
CIIOCOOHOCTBIO K HMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHITHIO MATEMaTHUECKUX OOBEKTOB,
3aj1a4, peLIeHUH, pacCy>KICHUH, YMEHHIO BHJIETh MaTEMaTH4ECKHUE 3aKOHOMEPHOCTU B HUCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IIO3HAHMSA:

OpHGHTaHHCﬁ B JACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAaYUHBIX HpeHCTaBHeHHﬁO6 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTHUA YCIOBCKA, IMPHUPOAbLI U O6I.I.[€CTBa, MMOHMMaHHEM MaTeMaTUYECKOM HayKH
Kak C(bepLI YEJI0BECUCCKOM JACATCIIBHOCTH, OTaIlOB eé pasBUTHA W 3HAYUMOCTH [IJIA pPa3BUTHUA
OUBUIIN3alllK, OBJIAJCHHUCM SA3BIKOM MAaTCMaTUKH U MaTeMaTH4eCKOM Ky.]'[BTypOﬁ Kak CpeaACTBOM
IO3HAHUA MHUDPa,

OBJIaACHHUECM HpOCTCfH.HPIMPI HaBBIKAaMH HCCIIEA0BATEIbCKOM ACATCIIBHOCTH,

6) ¢usznueckoe BocnuTanue, (GOPMHPOBAHME KYJBTYPbl 3I0POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4usi:

TOTOBHOCTBIO NPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/10POBbs, BEACHUS
310poBOro oOpasza >KM3HH (3J0pOBOE MHUTaHHE, COAJAHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXa,
peryisipHas (pu3nueckasi akTUBHOCTh), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(piIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOIO e IpaBa JPyroro 4eloBeKa,
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7) 3KoJ0rHUEcKOe BOCIIUTAHNE:

OpUEHTAallMe Ha NPUMEHEHHWE MAaTeMaTU4YeCKUX 3HAHUU JUIsl pelieHus 3aJadyB 00JacTH
COXPAaHHOCTH OKPYKaIOUIEH cpefibl, INIAHUPOBAHUS [TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITOCIJIEJCTBUM
IUISL OKPY)KAIOIIEH Cpelbl, OCO3HAHUEM IJI00ATBHOTO XapaKTepa KOJOTHYECKUX MpoOIeM U myTeil nux
pelIeHus;

8) aganTanus K H3MEHSIOIMMCS YCIOBUSIM COMAILHON U IPUPOIHOIL cpeb:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEOINPEACIEHHOCTH, IOBBIIMICHHIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO IEATEIIBHOCTh, B TOM YHCIIE YMEHHUE YUYUTHCA Y APYTUX JIOJEH,
proOpeTaTh B COBMECTHOM JIEITEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3 OTIBITA JPYTHX;

HE0OX0IMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM uyucie (OpMyIupoBaTh HJAEH,
MOHATHS, TUMOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM UHCJIE€ PaHEEe HE H3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAI[MIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30OB, TPEOYIOUINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUSIU AEUCTBUSI, (POPMYIHPOBATH
1 OLIEHUBATh PUCKH U TOCIEACTBUSA, GOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate 0cBOCHHUS TPOTpaMMBbI TTI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro00pa3oBaHUS
y oOyuaromerocsi OyayT chOpPMHUPOBAHBI METAMPEIMETHBIE Pe3yIbTaThl, XapaKTePU3YIOUTHECS
OBJIAICHUEM YHUBCPCAJIbHBIMHU IIO3HABATCJIbHBIMHU HeﬁCTBHHMH, YHUBCPCAJIbHBIMHA
KOMMYHHUKAaTHBHBIMUA ﬂeﬁCTBHHMH 1 YHUBEPCAJIbHBIMU PETYIATHBHBIMHA }IeﬁCTBHﬂMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiCTBHS
ba3oBrble Jlornueckue 1eiicTBu:

BBISIBIISITh U XapaKT€PU30BaTh CYLIECTBEHHbIE NMPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIIEHUH MEXJy TMOHATUAMHU, (GOPMYIUPOBATH OMNpENEICHUs TMOHITHHA,  YCTaHABJIUBATbH
CYIIECTBEHHBIH MpU3HAK Kilaccu(uKamuu, OCHOBaHMS i1 0000IEHUSI U CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (opMynupoBaTh U  MPeoOpa3OBBIBATH  CYKICHHS: YTBEPAUTEIbHBIE U

oTpulaTeNIbHbIe, eAMHUYHBIC, YaCTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHUBOPEUYUSB  (akTax,
JAHHBIX, HaOMIOJIEHUSIX M YTBEPXKACHUSX, npearaTh KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

JeNaTh BBIBOJBI C UCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKITIOUYEeHUH, YMO3aKIIOUEHU 110 aHAJIOTUH;

pa3buparb JI0Ka3aTeNbCTBa MaTEeMaTHYECKUX YTBEpXKACHUN (mpsimMbIe U OT
MIPOTUBHOTO), TMPOBOJUTH CAMOCTOSATEIBHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTEMaTHUECKUX (DaKTOB,
BBICTPaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHbIE
paccyxJIeHus;

BBIOMpATh CHOCOO pelieHus yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB PpELICHHUS,
BBIOMpATh HarboJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoBble uccienoBaTebCKue 1eiiCTBUSA.

WCIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKHM HHCTPYMEHT TMO3HAHUsS, (OpPMYyIUpOBATh
BOMPOCHI, (PUKCUPYIOMIHE MPOTHUBOPEUHE, MPOOIEMY, CAMOCTOSITENILHO YCTaHABIMBATh HMCKOMOE M
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOJUTH TIO0 CAMOCTOSITENIFHO COCTaBICHHOMY TJIaHY HECIOXHBIA SKCIIEPUMEHT, HEOObIIOE
MCCIIEIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB
MeXTy CO00H;
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CaMOCTOSITENIBHO (OPMYIHPOBaThH OOOOIIEHUS W BBIBOABI 1O pe3yiIbTaTaM IPOBEAEHHOTO
HaGHIOI[eHI/Iﬂ, HCCICA0BaHUA, OLCHHBATH I[OCTOBepHOCTB HOHy‘-ICHHBIX pe3yanaTOB, BBIBOJIOB H
0000I1IeHHI;

[IPOrHO3UPOBATh BO3MOXKHOE Pa3BHTHE IMPOIECCA, a TAKXKE BBIJBUTATh MPEAMOJIOKEHHS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/IHX.

Pa6ora ¢ nundgopmaumeii:

BBISABJIATDH HEOOCTAaTOYHOCTH n U30BITOYHOCTE HHq)OpMaHHH, JaHHBIX,
HGO6XO[II/IMI)IX IJId pCIICHUA 3aJa4YH,
BI)I6I/IpaTI), AHAJIIN3UPOBATD, CUCTCMATU3UPOBATH u HHTEPIIPETUPOBATDH

MHGOPMAIIHIO PA3INYHBIX BUAOB U (POPM IpEACTaBICHUS;

BBIOUpaTh (hopMy IpecTaBlieHus] HHHOPMAIUU U WILTIOCTPUPOBATH pPellaeMble3aladl CXeMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMAIMHU N0 KPUTEPUSIM, MPEIUIOKEHHBIM YUUTEIEMIIIN
c(OpMYyIUPOBAHHBIM CaMOCTOSITENIBHO.

KoMMmyHukaTuBHbIe YHMBepcalibHble YuyeOHble JeiicTBHSA:

BOCIIPUHUMATh U (POPMYIIHPOBATH CYKJIEHUSI B COOTBETCTBHH C YCIIOBUSMHU U LIETSAMH OOIICHMUS,
SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3PEHUS B YCTHBIXM MMCbMEHHBIX TEKCTaX, 1aBATh
MTOSICHEHHUS 10 XOAY PEIICHMS 3aja4l, KOMMEHTHUPOBATh

MTOJTy4EHHBIN pe3yNbTarT;

B XOJe OOCYKICHHWs 3a7aBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIZaeMOW TeMBbI, TpPOOIEMBI,
pemaeMoil 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHBIE HA IOUCK pEIIEHUs, COIMOCTABISTH CBOU
CYXJCHUS C CYXKICHHSMH JPYTMX YYaCTHUKOB Juanora, OOHapyKuUBaTh pa3JindyhMe M CXOICTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOopMyTUpOBaTh pa3HOTIIACHUS, CBOU BO3PAKECHUS,

MPEJICTaBIATh PE3yAbTaThl pEIIeHUs 3a/ladyd, SKCIEPUMEHTa, HCCIEAOBAaHUSA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MPE3EeHTAluM U OCOOEHHOCTEH
ayJUTOpUH;

MMOHUMATh U UCII0JIb30BATh MPEUMYIIECTBA KOMaHTHOM U HHIUBUAYATbHON paOOTHINPU PEILICHUU
y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

MPUHUMATD L€ COBMECTHOM JESITebHOCTH, TUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOM paboTHl,
pacnpenensats BUAbI paboT, HOroBapuBaThCs, OOCYXAaTh MPOIECC U pe3ylbTaT paboThl, 0000UIaTh
MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX (Gopmax paboTel (0OCyKIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U APYTU€), BBHIMOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU ACUCTBHS C JAPYTHMHU
YJleHaMUd KOMaH[Ibl, OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT IO KPHUTEPUSIM,
chOpMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe yHUBepcaJibHbIE YYeOHbIE JeHCTBUS
Camoopranmn3anus:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, AITOPUTM peIIeHHs 3aJayd (WM €ro 4acTh), BHIOMpATh
Croco0 pelIeHus ¢ y4€TOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEUICHHUH ¢ y4ETOM HOBOM MH(POpMAIUH.

CaMOKOHTPOJIb:

BIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISi Tpoliecca M pe3yibTaTa perHIeHus
MaTeMaTH4eCcKOH 3a1a4H;

NOpEeIBUIETh TPYAHOCTH, KOTOpPBHIE MOTYT BO3HUKHYTH IpH pEUIeHUH 3a/auyd, BHOCHUTH
KOPPEKTHBHI B JIESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBIABICHHBIX
TPYAHOCTEN;
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OLICHUBATh COOTBETCTBUE pe3ylbTaTa JESITEIbHOCTH TMOCTaBJICHHONW MEIHM U  YCIOBHSIM,
OOBSICHATHh TPUYUHBI JOCTHKEHHUS WM HEJOCTIDKEHHS IIeNTM, HAXOJUTh OINMOKY, /JaBaTh OIICHKY
pUOOPETEHHOMY OTIBITY.

CornacHo yyeOHOMY IJIaHY B 5—6 Kilaccax M3y4aeTcsi MHTETPUPOBAaHHBIN IpeaMeT
«MareMaTikay, KOTOPbIi BKIIOYaeT apu(pMETHUYESCKU MaTepral M HarJISJHYI0 TE€OMETPHIO, a TaKKe
MPOTIEIEBTHUECKUE CBEICHUS U3 ATeOphl, SJIEMEHTHI JIOTUKU M Hayalla ONMCATEIbHON CTaTHCTHKH.

OO61iee ynciio 4acoB, pEKOMEHIOBAHHBIX I U3y4YeHUs MaTeMaTuku, — 340 4acoB:B 5 Kjacce —
170 gacos (5 yacoB B Hezemo), B 6 kitacce — 170 gacos (5 yacoB B HeeIi0).

COJAEPKAHUE OBYYEHUA

5 kjaace

HarypajibHble 4nc/ia ¥ HYJIb

Harypanpaoe umncno. Psn Harypanbnbix uncen. Yucmo 0. M3o0paxkeHne HaTypallbHBIX YHCET
TOYKaMH Ha KOOPJIMHATHOM (YHUCIIOBOM) MPSAMOA.

[To3unmonHas cucreMa cuMciieHus. PuMckas Hymepanusl Kak IpuMep HENO3UIUOHHON CUCTEMBI
cuMciieHHs. JlecaTudHas cucTemMa CUUCIICHUS.

CpaBHEHHE HATypalbHBIX YHCEN, CPAaBHCHHE HATYPalbHBIX YHCET C HYIEM.
CriocoOsbl cpaBHeHMsI. OKpyTiieHHEe HaTypajIbHbIX YUCEIL.

CroxeHue HaTypajdbHBIX YHCEJ, CBOMCTBO HYJA MPHU CIOKEHWU. BbluMTaHWE Kak JEHCTBUE,
oOpaTHOE CIOXKEHHUIO. Y MHOXKEHHE HaTypaJbHBIX YHCEN, CBOMCTBA HYNSI M €IMHUIBI IPU YMHOKEHUH.
Jlenenne Kak AeWCTBUE, OOpaTHOE€ YMHOXXEHHIO. KOMMOHEHTHI NEWCTBHM, CBSI3b MEXIy HUMH.
[TpoBepka pesynbrara apudmernyeckoro nercTBus. I[lepeMecTuTeNbHOE U COUYETATEIHbHOE CBOWCTBA
(3aKOHBI) CIOXKEHUS U YMHOXKECHHS, PACTIPECIIUTEILHOE CBOMCTBO (3aKOH) YMHOXKCHHUS.

Hcnonb3oBanue OYKkB [uisi 00O3Hau€HUsT HEM3BECTHOTO KOMIIOHEHTa M 3allMCH CBOMCTB
apu(pMETHYECKUX TCHUCTBUH.

JlenuTenu W KpaTHbIE 4YHCIA, pa3jokeHHe Ha MHOXXHUTenH. [IpocTeie M cocTaBHbIE 4HCTA.
[Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTtkoMm.

Crenenb ¢ HaTypalbHBIM MOKa3aTeleM. 3alKCh YKCa B BUAE CYMMbI pa3psAHbIX CIaraeMblX.

UucnoBoe BblpakeHHe. BbluncieHne 3HaYeHU YMCIOBBIX BBIPAXXEHUH, MOPSAIOK BBINOJIHEHUS
neiictBuil. Mcmonb3oBaHWe MPH BBIYUCICHUSX IEPEMECTUTEIBHOTO M COUYETATENIbHOTO CBOWCTB
(3aKOHOB) CIIOYKEHUS M YMHOKEHUS, PACIIPEACTUTEILHOTOCBOMCTBA YMHOKEHUSI.

Apoou
[IpencraBienne o apoOH Kak croco0e 3amucu 4YacTd BedHuuHbBL. OOBIKHOBEHHBIE JPOOH.

[IpaBunbHBIE W HeNpaBUibHbIE JpoOu. CMelnaHHas OpoOb, MpEACTaBIEHUE CMEIIAHHOM JApoOHu B
BUJIE HEMpaBWJIBHOW JpoOM M BbIJENEHUE LEJIOM 4YacTh 4YHUCla U3 HENpPaBUIbHOM JpOOH.
N306paxxenue npobelt ToukamMu Ha 4MCIOBOH mpsMoil. OcHoBHoe cBoiicTBO JpoOu. CokpalieHue
npo6eii. [Ipusenenue qpodu k HOBOMY 3HameHateno. CpaBHEHHE APOOei.

CrnoxeHue U BbIUMTaHUE JpoOell. YMHOXKEHHE U JielieHue JIpoOeid, B3auMHO- oOpaTHbIE Jpoou.
HaxosxieHre 4yacTu 1e0ro U LEeJoro 1o €ro 4acTH.

Hecstuunas 3amuch ApoOeit. [IpencraBieHue AecATUYHONW ApoOUM B BHAEC OOBIKHOBEHHOIA.
N300paskeHue 1ecaTHYHbIX ApoOeil ToukaMu Ha YUCIoBOM mpsaMoil. CpaBHEHHE JECATUYHBIX IPOOEH.

Apudpmernueckue 1eiCTBUA ¢ AECATHUHBIMU Apo0siMU. OKpyTIeHHEe AeCATHUHBIX APOOEH.

Pelnenue TeKCTOBBIX 33724
Pemenne TekcToBbIX 3a/1a4 apudMeTHdeckiuM criocobom. Perenne noruueckux 3anad. Pemenue
3ama4 1mepedopoM BCeX BO3MOXKHBIX BapuaHTOB. VICroyb30BaHHME TIPU PELICHUH 3a/a4 TaOJUIl 1
7
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CXEM.

Pemenne 3amau, copepkaliMx 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEJIUYUHBI: CKOPOCTb, BpPEMS,
paccTosiHMe, IIeHa, KOJUYECTBO, CTOMMOCTb. EJMHHIIBI W3MEpPEeHHs: MacChl, 00bEMa, IICHBI,
paccTosiHus, BpEMEHHU, CKOPOCTU. CBsA3b MEXKAY €AIMHUIIAMU U3MEPEHUS KaXKJI0M BEIMYHUHBI.

Perrenne ocHOBHBIX 337124 Ha poOH.

[IpencraBnenue naHHBIX B BUAE TAOJIHII, CTOJIOYATHIX AUArpamMM.

Harasanasi reomerpust

Harnsanuele npencraBieHust o gurypax Ha IUIOCKOCTH: TOYKa, IpsMas, OTPE30K, Jyd, yrol,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT. YTOJL. 1IpsIMOM, OCTPBIN, TYIOWH pa3BEPHYTHIN YIJIbL.

JliHa oTpe3ka, METpUYECKHE €IUHUIB! JUIMHBL. [[n1Ha ToMaHOM, mepuMeTp MHOTOYIOJIbHUKA.
W3mepenue v MoCTpoeHHE YIII0OB € HOMOIIbIO TPAHCIOPTHUPA.

Harnanuele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYIOJIBHUK, MPSIMOYTOJIbHUK,
KBaJIpaT, TPEYroJbHUK, O PaBEHCTBE QUryp.

N300paxkenue ¢uryp, B ToM umciie Ha kietdatoil Oymare. IloctpoeHue koHpurypauuii us
yacTel MpsIMO, OKpYXHOCTH Ha HETMHOBAaHHOM U KieTyaToil Oymare. Microsib30BaHne CBOMCTB CTOPOH
U YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[Tnomanm MPSIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX M3
MPSIMOYTOJIbHUKOB, B TOM 4Hcie QUIyp, H300pakEHHBIX Ha KieTyaToi Oymare. EnuHuIel nsmepenus
TUIOLIA/IH.

Harnsanaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBINA Mapasieienune],
Ky0, MHOrOTpaHHUKH. WM300pakeHne TPOCTEHITUX MHOTOTpAaHHUKOB. Pa3BépTkm kyba U
napamnenenunena. Co3gaHue Mojeneldl MHOTOTPaHHMKOB (M3 OyMaru, MpOBOJIOKH, IUIACTHIIMHA M
JIPYTUX MaTeprajoB).

O0BEM PSIMOYTOIBLHOTO NapajuieNenunena, kyoa. Enuauis! uamepenus oobéma.

6 Kjacc

HartypaabHble ynciia

Apudmernueckue JAEMCTBHS € MHOTO3HAUHBIMU HATypalibHBIMU 4YHCIaMd. UYHCIOBBIE
BBIPOKEHUS, MOPSAOK JEHCTBHUI, HCHONB30BaHHME CKOOOK. lMcmonp3oBaHuE TMPU  BBIYUCICHUSX
MEPEeMECTUTEIPHOIO U COYETATEJIbHOTO CBOICTB CIIO)KEHHS M YMHOXEHUS, PacHpelelUTeIbHOr0
cBoiicTBa yMHOKeHUs. OKpyTiieHHEe HATypaIbHBIX YHUCE.

JlenuTenu u KpaTHble 4yuclia, HAaHOOJBIINI OOIIMI JenuTenh U HauMEeHbIIee O0Iee KpaTHOe.
JlenuMOoCTh CyMMBI U TIpou3BeieHus. JleneHne ¢ 0cTaTKOM.

Apoou

OObIkHOBEHHAs1 JpoOb, OCHOBHOE CBOICTBO 1pobu, cokpaiieHue apoOei. CpaBHeHHE U
yrnopsiiounBanue npooOeil. Pemenne 3amady Ha HaX0XKJAEHHWE YaCTUOT LEJIOT0 U LIEJIOro MO €ro
gactu. JlpoOHOoe umcio Kak pe3ynbTaT pAeneHus. llpencraBienue AecaTUYHOW [poOM B BHUIE
OOBIKHOBEHHON JPOOH M BO3MOKHOCTb MPECTABICHUSI OOBIKHOBEHHOW IpOOM B BHJE JCCATUYHOM.
JlecsiTuunble OpoOM U MeTpuyeckas cuctemMa Mep. ApudMmeTuyeckue IeHCTBUS U YHCIOBBIC
BBIPKEHUSC OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

OtHomenue. /lenenue B JaHHOM OTHOIIEeHUHU. MacmTal, mpornopius. [IpuMenenue nponopuuii
MIpU PELICHUH 3a]au.

[lonarue mnpoiueHra. BpluucieHue NpoUEHTa OT BEJIWYMHBI U BEIUYUHBI MO €€ MPOLEHTY.
BreipakeHne TpPOIEHTOB JECATUYHBIMU ApobOsmu. PemieHue 3agauHa MpolEHTHL. Beipaxkenue
OTHOILLIEHHUS BEJIMYMH B MPOIIEHTAX.

Ilono:xuTEABHBIE T oTpHIaTeJbHbIC YU CIAa

IlonoxxutenpHble U OTPULATCIIBHBIC YHCJIA. L[CJ'IBIC quciia. MOIIy.]'IB qucia, reomMerpuvucckas
8
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MHTEepOpeTanus MOIyias uucia. M3o0paxkeHWe uucenl Ha KOOPIMHATHOW mnpsMoil. YucnoBble
IIPOMEXYTKHU. CpaBHeHue 4uced. Apudpmernueckue JEHCTBHS C TOJOXUTEIBHBIMA U
OTPHULIATEIILHBIMU YUCIIAMM.

IIpsMoyronpHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHATBl TOYKH HA IJIOCKOCTH,
a0Ocuucca n opaunara. Iloctpoenue Touek u Gpuryp Ha KOOpANHATHON IIOCKOCTH.

BykBeHHbIe BbIpaiKeHU S

[Ipumenenne OykB U1 3alUCH MaTEeMaTHMUECKUX BBIPAXEHUN U mpeyiokeHuil. CpoiicTBa
apupMeTHYECKNX JeicTBHA. BykBeHHBIE BBIDOKEHHS W YHUCIOBBIC IOJCTAHOBKH. bByKBEHHBIC
PaBEHCTBA, HAaXOXJIECHWE HEU3BECTHOrO KOMIOHEHTa. Popmyiibl, (GOopMyibl NEpUMETpa U IJIOLIaIU
MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napajjiesienumneia u Kyoa.

Pemenne TekcToBBIX 32124

Pemenne TekcToBbIX 3a/1a4 apudMeTndeckuM criocobom. Perienue noruueckux 3anad. Pemenue
3aJa4d nepedopoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenune 3amau, coaep)kaluiux 3aBHCHUMOCTH, CBS3BIBAIOIIMX BEJIUYMHBI: CKOPOCTb, BpEMS,
paccTrosiHue, 1ieHa, KOJIMYECTBO, CTOMMOCTh, IIPOM3BOAUTEIBLHOCTD, BpeMs, 00bEM paboThl. EnnHulibl
U3MEpEHUsl: Macchl, CTOMMOCTH, pPAacCTOSHUS, BPEMEHH, CKOpOCTH. CBS3b MeXAYy €AWHHULAMU
U3MEpEeHUs KaKI0W BETUUMHBI.

Pemenue 3amay, cBsI3aHHBIX C OTHOIIEHHEM, MPOMOPLUUOHAIBHOCTBIO BEJIWYHH, IPOLIEHTAMU;
pelIeHre OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

OneHka W TpHUKUAKA, OKpyrieHue pesynbrata. CocraBieHHEe OYKBEHHBIX BBIPAKEHUI 10
YCIIOBHIO 3a/1a4H.

[IpencraBneHue AaHHBIX ¢ TOMOLIBIO TaOuul U AuarpamMm. CrosiduaThle AUarpamMMbl: YTEHHUE U
ocTpoeHue. YTeHne KpyroBbIX JUarpaMM.

Harasgnasi reomeTpust

Harnsanueie npencraBienus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacrnosiokeHHe JIByX ~MPSAMBIX Ha IUIOCKOCTH, [apajljielibHble  MpsIMBbIE,
MePIeHIUKYISIpHbIE TpsiMble. M3MepeHne pacCcTOsIHUNA: MeXAy ABYMs TOUYKaMU, OT TOYKH JJO MPSMOI,
JUIMHA MapIpyTa Ha KBaJpaTHOM CeTKe.

W3mepenue u TMOCTpOEHHE YIJIOB C TMOMOINBIO TpaHCIOPTHpA. Buabl TpPeyroabHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJIbHBIA,  TYMOYrOJbHBIM,  paBHOOCAPEHHBIH,  PAaBHOCTOPOHHUM.
YeTbIpEXYroMbHUK, MPUMEPHl YETHIPEXYrOJbHUKOB. [IpAMOYrolbHUK, KBaapaT: HCIOJIb30BAHHE
CBOMCTB CTOPOH, YIJIOB, AuaroHaneil. M3o0OpakeHue reomMeTpuyecKkux (Guryp Ha HEIMHOBAHHOU
Oymare ¢ MCIOJIb30BaHUEM LIMPKYIIS, TUHEHKH, YTOJbHUKA, TpaHcropTupa. [locTpoenus Ha kieTyaTon
Oymare.

[lepumerp mHOroyronpHuka. lloHatue miomanu GUrypbl, €IUHULBI HU3MEPEHUS IUIOIIATH.
[Tpubmmkénnoe u3MepeHue miomaan Guryp, B ToM 4ucie Ha KBaapaTHO# cetke. [Ipubmmkénnoe
M3MEPEHUE JTUHBI OKPYKHOCTH, IJIOIIAINA Kpyra.

CummeTpusi: LEHTpalbHasi, oOcCeBasg M 3€pKajbHasg CHUMMETPHUHU.

[TocTpoeHre CHMMETPUYHBIX QUTYP.

Harnsgaeie npeactaBneHus o MpOCTPAHCTBEHHBIX GUTYpax: Mapaljienenunea, Kyo,mpusma,
nUupamMuaa, KOHyc, IIHHID, map u chepa. M3o0paxenune mpoctpancTBeHHBIXGUTyYp. [IpumMepst
Pa3BEPTOK MHOTOTPAaHHHUKOB, IMIIMHpA U KoHyca. Co3/1aHne MOAeNeHIpOCTPaHCTBEHHBIX (GUTYD (U3
Oymarwu, mpoBOJIOKH, TUTACTUIINHA U IPYTHX MAaTEPUATIOB).

[Tonsitne 00bEMa, equHUIBI U3MepeHus: 00béMa. OOBEM IPSIMOYTOIBLHOTO TapasuiesenuIea,
KyOa.

INPEIMETHBIE PE3YJIbTATBI
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[IpenmeTHbie pe3ynbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro Kypca K KOHIy OOydeHus B 5
KJ1acce:

Yucna v BBIYUCICHUS

[lonuMaTh W TPaBWIBHO YHNOTPEOISATH TEPMUHBI, CBSA3aHHBIE C HATYPAIbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH H JICCATHYHBIMU JIPOOSIMH.

CpaBHUBaTh U YHOPSAJOYMBATH HATypallbHbIE 4YKCJA, CPaBHUBaThb B IPOCTEHUIIMX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM € YUCJIOM U
n300pakaTh HaTYypaJbHBIC YMCIIa TOYKAMH Ha KOOPIMHATHOW (UHUCIIOBOM) MPSIMOA.

BoinonHsATe apudmeTnyecKkue necTBUs c HaTypaJbHbIMU quCclIaMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B IPOCTEUIINX CITydasiX.

BbInosiHATE  MPOBEpPKY, MNPUKUIKY pe3yJibTaTa  BBIYUCICHHI.

Oxpyrniarh HaTypalbHbIE YHCIIA.

Pemenne TekcToBBIX 32124

Pemats TekcTOBBIE 3amauM apu(PMETHYECKHMM CIOCOOOM U C MOMOIIBI0 OPraHU30BaHHOIO
KOHEYHOT0 niepebopa BceX BO3MOKHBIX BapHAHTOB.

Pemarps 3amaum, conepkanige 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEJIMYUHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1ieHa, KOJTU4eCTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUe 3alKCH, CXEMBI, TAOJINIIbI, 0003HAYEHUS MPU PELIEHUH 3a/1a4.

[Tonb30BaTbcsi OCHOBHBIMHM E€AMHUIIAMU HM3MEPEHUsS: II€HbI, MAacChl, PAacCTOSHUS, BpPEMEHH,
CKOPOCTH, BBIp@)KaTh OJIHU €IMHHULIbI BETMYUHBI YEPE3 IpYyTHe.

W3Bnekarb, aHadM3UpOBaTh, OLIEHHWBATh HH(MOPMALMIO, MPEACTaBICHHYIO B TabIuIle, HA
CTONIOUaTON AMarpaMMe, WHTEPIPETHUPOBATh IMPEICTABICHHbIE TaHHbIE, HCIOJIb30BAaTh JaHHbIE MpU
pelIeHNH 3a/1a4.

Haruasgnasi reomeTpust
[lonb3oBaTbcsi TeOMETPUYECKMMU TMOHSATHSMHM: TOYKa, TMpsMas, OTPe30K, Jyd, Yrod,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
[IpuBoauTe npuMepsl OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIMUX (QOpMYy H3YUYEHHBIX
reoMeTpuuecKux uryp.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO c yIJIaMHU: BEpIIHMHA CTOpOHA, C
MHOTOYTOJIbHUKAMHU: YTOJI, BEPIIMHA, CTOPOHA, TUaroHallb, C OKPYKHOCTBIO: Paauyc, TUaMETpP, LEHTP.
N300paxkaTh M3yueHHBbIE TeoMeTpuyeckue (PUryphl Ha HEIMHOBAHHOW M KJeTdaToil Oymare ¢
MTOMOIIBIO TUPKYIIS ¥ TINHEHKU.
Haxomuth  UIMHBI ~ OTPE3KOB  HEMOCPEACTBEHHBIM U3MEpEeHUEM C TOMOIIBIO
JTUHENKHU, CTPOUTH OTPE3KH 3a/IaHHOM AJTMHBL, CTPOUTH OKPY>KHOCTH 3aJIaHHOTO pajiyca.
Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBajpara Uil HUX MOCTPOCHUS,
BBIYUCIICHUS TUIOLIAAN U IEPUMETPA.
BoeruncnsaTe mepuMeTp W IUIONIAAb KBajpaTra, MPSIMOYroJbHUKA, (UTYp, COCTABIEHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4Hcle puryp, n300paxEHHBIX Ha KieTyaTonoymare.
[Tonp30BaThCsi OCHOBHBIMU METPUUYECKUMH €IMHUIIAMHU U3MEPEHHUS IJTUHBI, MUIOIA/IN; BBIPAaXaTh
OJIHH €/IMHUIIBI BETUYUHBI YEPE3 APYTHUE.
PacniosznaBate mapasnenenwuiesn, KyO, MCHOJB30BaTh TEPMUHOJIOTHIO: BEpIIKHA, peOpO TpaHb,
M3MepeHus, HaXOAUTh U3MEPEHUsI Mapaiesenurena, Kyoa.
Breruncnsate 00BEM KyOa, mapauienenumnena IO 3aJaHHBIM HW3MEPEHHSIM, TMOJIb30BaThCs
eIMHULIAMU U3MEpEeHUs 00BhEMa.
Pemate  HecnoxxHble 3a/1a4u Ha U3MepeHue r€OMETPUUECKHUX BEJINYMH B

MPAKTUYECKUX CUTYaLUAX.
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[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 6
KJ1acce:

Yucna v BBIYUCICHUS

3HaTh U NOHUMAaTh TEPMUHBI, CBA3aHHbIE C PA3JIMYHBIMU BUIAMM YUCEN U CIIOCOOAMU X 3aIUCH,
MEePEXOIUTH (€CITU ATO BO3MOKHO) OT OJHOM (DOPMBI 3aITMCH YHCIA K IPYTOM.

CpaBHUBaTh U yNOPSAJOYUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECSITUUHBIE APOOU, CPaBHUBATh
YHUCJIa OJTHOTO U PA3HBIX 3HAKOB.

BeimonHATh, coderas YCTHBIE M TNHCHMEHHbIE NPUEMBI, apuMETHUECKHe JEHCTBHS C
HaTypaJIbHBIMU U LI€JIBIMUA YUCJIaMU, OOBIKHOBEHHBIMH U JIECSITUUHBIMU JPOOSIMH, TIOJIOKUTEIBHBIMU U
OTpULATENbHBIMU YHCIIAMHU.

BbruncnsaTe 3Hau€HUs YUCIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUAKY U OLIEHKY pe3yJibTaTra
BBIYMCIICHUH,  BBINOJHATH  NpeoOpa3oBaHUs YHCIIOBBIX BBIPAKEHHI HA OCHOBE CBONCTB
apu(METUUYECKUX TICUCTBUH.

CoOTHOCUTH TOUYKY Ha KOOPJAMHATHON MpPSIMON C COOTBETCTBYIOIIMM €W YUCIOM U M300pakaTh
YHUCJIa TOYKAMH Ha KOOPJIWHATHOM IIPSIMOM, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCHUTB TOUYKH B MPSMOYTOJIBHON CUCTEME KOOPJAUHAT C KOOPAUHATAMU ITOU TOUYKH.

OprrJ'IfITI) ECJIbIC YHCiIa U NCCATUYHBIC JIpO6I/I, HaXOoJUTh HpI/I6J'II/I)KeHI/I$I YUCCII.

YucnoBble 1 OyKBeHHbIE BbIPAKEHU S

[Tonumatp U ynoTpeOnisaTh TEPMUHBI, CBSI3aHHbBIE C 3alIMChI0 CTENEHH YHCIIa, HAXOIUTh KBaJpaT
1 Ky0 4Kciia, BEIUKUCIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHHM, COIEPIKALIUX CTETICHHU.

Ilonb3oBaTbcd NpHU3HAKAMM JCIMMOCTH, PpAacKIaJblBaTh HATypalbHbIE 4YHCIIA HA IPOCTHIE
MHOXUTEIIH.

[Tonb3oBaTbcst MacITabOM, COCTABIISATH MPOTIOPIIMU U OTHOIICHUSI.

Hcnonb3oBath OykBbl Aisi 0003HAYEHMs] YUCENl IpPU 3alUCH MaTEMaTHUYECKUX BBIPAKEHUH,
COCTaBIIATh OyKBEHHbIE BBIpAXKEHHUS U (OPMYINbI, HAXOOUTh 3HAYEHHUS OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBJISIS HEOOXOJMMBbIE MTOJICTAHOBKH U MPE0Opa30BaHUsL.

HaXOI[I/ITI) HEU3BECTHBIM KOMITOHEHT PaBCHCTBA.

Pelnenne TeKCTOBBIX 3224

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 337241 apU(PMETHUECKUM CITIOCOOOM.

Pemrate 3amauu, cBs3aHHBIE C OTHOILIEHHWEM, IMPOMOPIHMOHAIBHOCTHIO BEIMYMH, MPOILICHTAMH,
pemiaTh TPY OCHOBHBIC 33J1a4d Ha JIPOOH U MPOIICHTHI.

Pemate 3amaum, cojepikamipe 3aBUCHMOCTH, CBS3BIBAIOIIME BEIIMYMHBI: CKOPOCTh, BpEMH,
paccrosiHue, IieHa, KOJMYeCTBO, CTOUMOCTh, IPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEMa pabOoThl, HCIIONB3YSI
apudmernyeckue  JIEHUCTBUSA, OLEHKY, MPHUKUAKY, TI0JIb30BaThCid  E€AMHULAMU  HM3MEPEHHUs
COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsaTh 6YKB6HHLIG BBIPAXKCHUA 110 YCJIOBUIO 3a1a4HU.

W3Bnekars nH(OpMaIHIo, MPeICTABICHHYIO B Ta0NIMIAX, HA IUHEHHOM, CTOIOUaTONMIN KPYTOBOit
IMarpamMmax, MHTEpIpPeTHpOBaTh IPEICTAaBICHHbIE JaHHbIE, HCIOJIb30BaTh JAaHHBIE MpPU pEIIEHUU
3az1ad.

[IpencraBisaTs HHGOPMAIMIO C TOMOILBIO TAOJHIL, JIMHEHHOMN U cTOI04YaTOM Tuarpamm.

HarusaHnas reomerpus
[IpuBoauTe, TpUMEpHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIMHUX (OpMy H3YUEHHBIX
T€OMETPHYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (GUTYP, TPUMEPHI PABHBIX U CUMMETPUYHBIX (DUTYP.
N300paxkaTh ¢ MOMOIIBIO IUPKYIS, JTUHEHKH, TPAHCHIOPTHUPA HA HEIMHOBAHHOW M KJIETYATOU
Oymare M3y4eHHBIE TNIOCKHE TeOMeTpuUecKrue (GUTyphl U KOHPUTYpaAIlUU, CAMMETPUYHBIE (QUTYPHI.
[Tonb30BaThcsi TEOMETPUUECKUMH TIOHSATUSIMU: PAaBEHCTBO (DUTYp, CHUMMETpHS, HCIOJIb30BaTh
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TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCb CHMMETPUH, LIEHTP CUMMETPHHU.

Haxonute BEIMYMHBI YITIOB MU3MEPEHUEM C IIOMOILBI) TPAHCIOPTUPA, CTPOUTH YIUIBI 3aJAHHOU
BEJIMYUHBI, T10JIb30BAThCS IIPU PELICHUH 3a1a4d I'PaJyCHOM MEpOM yrioB, paclO3HaBAaTh HA YEpPTEkKAX
OCTPBIH, IIPSIMOM, Pa3BEPHYTHIM U TYIION YIJIBL.

BrruncnaTe JUIMHY JIOMaHOM, IEPUMETP MHOTOYIOJIbHUKA, I10JIb30BATHCS €AMHUIIAMHU U3MEPEHUS
JUIMHBI, BBIPAKATh OJJHU €AVHUIBI U3MEPEHUS JJIMHBI Yepe3 Apyrue.

Haxonnuts, ncrons3ys 4epTEXHBIE HMHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYMsS TOYKAaMH, OT
TOYKH J0 NPSIMOM, JJIMHY IIYTH HAa KBAJIPaTHOM CETKE.

Boruncnate miomane Guryp, cOCTaBI€HHBIX U3 MPSMOYTOJIbHUKOB, MCIOJB30BaTh pa3OHeHUE
Ha MPSMOYIOJIBHUKH, Ha paBHBIE ¢burypsl, JOCTPAavBaHUE 10 MPSAMOYIOJIbHUKA,
II0JIb30BATHCSI OCHOBHBIMM €IMHMIIAMHM M3MEPEHUS IUIOIIA/JN, BBIPAXKAaTh OJHU €IMHHLBI U3MEPEHUS
IUIOLIAIN Yepe3 APYTHE.

PacroznaBath Ha MOAENSAX M M300paKEHUAX MNUpPaMHUAY, KOHYC, MWJIMHJIP, HCHOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHHUE, pa3BEPTKA.

N300paxkaTh Ha Ki1eTyaTol Oymare MpsiMOYroJIbHbIHN Mapaiesnenumnes.

Boruncnsate 00bEM NIPSIMOYTOJIBHOTO Mapaiienenunena, Ky0a, I0Jb30BaTbCsl OCHOBHBIMU
eAMHUIIAMU U3MEPEHUS 00BEMA;

Pemrate HECJIOKHBIE 3a/1a4u Ha Hax0X/JICHUE F€OMETPUYECKHUX BEJINYUH B
MPAKTUYECKUX CUTYALMIX.

12
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SKJIACC
HanmenoBanue pasgena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;

JlelicTBHS C HATYpalbHbIMU
qUCIaMU

CHUCTEMA CUUCIIEHUS.
Psn HaTypanbHbIX
YHCEL.
Harypanbnsiit psn.
Yucno 0.
HarypanbHsbie yncia
Ha KOOpJIAMHATHOMU
MIPSMOM.
CpaBHeHnue,
OKpYIJIEHUE

HaTypaJbHbIX YUCEI.

Apudmernueckue
JICUCTBUSI

C HaTypaJbHBIMHU
yuciiamu. CBoiicTBa
HYJISI TIPY CIIOKEHUHT
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
MIpY YMHOKCHUH.

npeaiaratb U 00CyKIaTh COCOObI YIIOPSA0UYUBAHUS YUCET.
N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBaThb cBoiicTBa HaTYypaabHOTO psAaa, uncen 0 u 1
IIPH CJIOKEHUH U YMHOKECHHU.

Hcnmoab30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoinoausaTs apudpmMernyecKkue JeMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIAATH 3HAYEHUS YUCIOBBIX BhIPAKEHHI

co ckoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTECIICHHU, YUTATH
CTEIEHH, HCMOJIb30BATh TEPMHUHOJIOTHI0 (OCHOBAHUE,
MOKAa3aTeNb), BbIYMCAATH 3HAYEHHUS CTEIICHE.

BbINOJHATH NIPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPAKCHUH, MPeAJIaraTb U IPUMEHATh NPUEMbI IPOBEPKU
BBIYHCJICHUH.

HUcnonb30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaenuTeEIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBaATH
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[IepemecturensHoe
1 COYEeTaTeIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOKECHUS,
pacnpeneuTeNbHOE
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3oKeHue yucia
Ha MHOXKUTEIIU.
Jlenenue

¢ octatkoM. IIpocTeie
1 COCTaBHBIE YHCIIA.
[Ipu3naku
JIEJIMMOCTH Ha 2, 5,
10, 3, 9.

CrerneHs ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YucnaoBbie
BBIPAYKCHMUS;
MOPSAJIOK JICMCTBUU.
PenieHne TeKCTOBBIX
3aJla4 Ha BCE
apupMeTHIEeCKre

U PUMEHATH NPaBUJIA IPEoOpa30BaHUs YUCIOBBIX
BBIP2)KEHU Ha OCHOBE CBOWMCTB apu(PMETHUUECKUX JEHCTBUU.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH IHNOTE3bI, (POPMYJIMPOBATH 0000IICHUS U
BBIBO/IbI I10 pe3yJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHMS.
@opmMyJIMPOBATH ONpPeAeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTENN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYyIHPOBATH U
NMPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHHUS YHCIIa Ha IPOCTHIE
MHOUTEIN; HAXOAUTb OCTATKU OT JIEJICHUS U HETIOJIHOE
4acTHOE.

PacniozHaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS

0 HATypaJbHBIX YUCIIAX, IPUBOAUTHL NIPUMEPbI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3LIBAHUA U OTPULIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYpPaJIbHBIX YUCEI.
KoHcTpynpoBaTh MaTeMaTH4YeCKHeE NPEII0KEHUA

C IOMOILBIO CBA30K «U», «UIIN», «ECIH. .., TO...».

Pemath TeKCTOBbIE 33/1a4u apU(YPMETHUECKUM CIIOCOOOM,
HCII0JIB30BaTh 3ABUCHMOCTH MEX1Y BEJINUMHAMU (CKOPOCTH,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEX/y BEJIMYMHAMM,
CTPOMTH JIOTHYECKYIO LIENIOYKY PACCYKACHUN.
MoaeaupoBaTh X0 PELICHUS 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMOKCHUE U
MOKYTIKH

CXEMBI, TaOIHIIEL.

IIpuBoauTh, pa3déupaTsb, OLEHUBATH PA3IUYHBIC PEIICHMUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

Kputnyeckn oueHUBATH MOJTYYEHHBIN pe3yibTarT,
OCYLECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAMTH OIIUOKH.

PemaTsh 3a1auu ¢ momoliipto nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBHCS ¢ MCTOPHel pa3BUTHS apU(DMETUKU

Harnsigaas reomerpus.
JIMHUY HA TUIOCKOCTH

12

Touka, nipsmas,
OTPE30K, JIyY.
Jlomanas.
N3mepenne nivHbI
OTpE3Ka,
METPUYECKHE
€JIMHULIBI
VU3MEPEHUS JJINHBI.

OKpyX HOCTb U KpYT.

[IpakTnueckas
pabora
«IlocTpoenue y3opa
U3 OKPY>KHOCTEN».
VYron. [Ipsamon,
OCTpBI, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
Usmepenue yrios.

Pacno3HaBaTh Ha yepTekKaxX, pUCYHKAX, ONMUCHIBATD,
UCTIOJIb3YSl TEPMUHOJIOTHIO, U M300PAKATH C TTIOMOIIBIO
YEepTEKHBIX THCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yroJ, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMeEPBI 00HEKTOB PEATHHOTO
MHpa, UMEIOITUX (popMy H3ydeHHBIX (DUTYpP, OLIEHUBATH UX
JIMHEWHBIC PA3MEPHI.

Hcnoab30BaTh JUHEWKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
TSl TOCTPOEHHUS U U3MEPEHUSI: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYKMHY YIJa; CTPOUTH OTPE30K 3aJaHHOU JIUTUHBI, YIOJI,
3aJJaHHOW BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTB 3aJJaHHOT'0 paauyca.
N300pakaTh KOHPUTYpAITIN T€OMETPHIECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEH HA HEJIMHOBAHHOMU U
KJIETYaTON OyMare; mpeajiaraTb, OMUChHIBATH U 00CYKIaTh
CI0CO0BbI, AJITOPUTMBbI IIOCTPOCHHUS.

Pacno3HaBaTh 1 U300paskaTh Ha HEJIMHOBAHHOU U
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[IpakTrueckas
paboTta
«ITocTpoenue
YIJIOBY

KJIETYaTOM OyMare npsiMoM, OCTPBIN, TYNOH, pa3BEPHYTHIMI
YIJIBl; CPABHUBATH YTJIBL.

Be1uncJasATh JUIMHBL OTPE3KOB, JIOMAHBIX.

IloHnMaTh ¥ MCNO/IB30BATH NPH PEeLICHUHU 32124
3aBHCMMOCTH MEXY AUHUIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAKATh JUIMHY B PAa3JIMYHBIX €AMHULIAX U3MEPEHUS.
HccaenoBath Qurypsl u KOHGUTypaLK, UCTIONb3YS

1 poBbIE peCypChbl

OOBIKHOBEHHBIE APOOHU

48

Hpo6s. [IpaBuibHbIC
Y HETIPABWIIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CioxxeHue u
BBIUMTAHUE
OOBIKHOBEHHBIX
npobeii. CmenianHast
Ipo0b. YMHOXCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIC pOOH.
Pemenue TeKCTOBBIX
3a/1a4, COJEpIKAITUX
npoou. OCHOBHBIE

MoaeaupoBathb B rpadudeckoil, nmpeamMeTHoi Gopme,

C TIOMOIIIbIO KOMITbIOTEpA MOHATHS U CBOMCTBA, CBSI3aHHbBIC

¢ OOBIKHOBEHHOU JIPOOBIO.

YuTaTh U 3aIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE 1POOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOYNBAHUS TPOOCH.

HN300paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJMHATHOM MPSIMOW; HCMOJb30BATh KOOPIUHATHYIO
IPSIMYIO /111 CPAaBHEHUS IPOOEH.

®opmMyJIpPOBATH, 3ANIMCHIBATH € IOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATEIIO.

IIpeacTaBasiTh CMEIaHHYIO IpOoOb B BUAEC HEMPABUIbHOU U
BBIJCJIATH LEIYI0 YacTh YUCJa U3 HEMPABWIHLHON ApoOH.
BoinosiHaATh apudMeTrnyecKkue AeicTBUS

¢ OOBIKHOBEHHBIMU APOOSIMU; MPUMEHSATH CBOICTBA
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3a/1aud Ha JpoOu.
[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAKCHUU U
MPEIIOKEHUN

apuMEeTUUECKUX IEUCTBUMN JIsl pallMOHATIN3AIINH
BBIUKCJICHUM.

BbINOJHATH NPUKUAKY H OLEHKY PE3yJIbTaTa BHIUUCICHU;
npeaIaratb U NpUMeHITh NPUEMBbI POBEPKHU BbIYUCIICHUMN.
IIpoBoauTh Mcc/IeIOBAHUA CBOICTB ApoOeii, onupasich

Ha YHUCJIOBBIC SKCTIEPUMEHTHI (B TOM YHCJI€ C ITOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIEC U JIOKHBIC BBICKA3bIBAHUSA

0 JIpo0sIX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHUMH.

PemaTth TEKCTOBBIC 3a7a4H, COJIepKAIIUE IPOOHBIC TaHHBIC, U
3a7la4¥ HAa HAXO0XKJIECHHUE YaCTH LIEJIOr0 U LEJIOTO I10 €ro YacTH;
BBISIBJISITH UX CXOACTBA U Pa3IHn4HUs.

MopneaupoBaTh X0/ pelIeHUs 3a1a4U C IIOMOILBI PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

IIpuBoauTH, pa30upaTh, OLEHUBATH PA3JIUYHBIE PEILICHHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/a4.

Kputnveckn oueHMBaTh MOJYYCHHBIN PE3YIbTaT,
OCYLIECTBIATH CAMOKOHTPOJIb, IIPOBEPSAS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLINOKH.
3HAKOMUTBCS € UCTOPHeEil pa3BUTHS apU(DMETHKU

Harnsinnas reometpus.
MHOroyroJIbHUK1

10

MHOroyroJbHUKH.
YeThIpEXYTrONbHUK,
PSIMOYTOJIbHUK,
KBaJpar.
[IpakTrnueckas

OnuceiBaTh, HCMOJb3YS TEPMHHOJIOTHIO, H300paKaTh

C IOMOIIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYT OJIbHUKHU.

IIpuBOAMTH NPUMeEPBI 00BEKTOB PEATHHOTO0 MUPA, UMEIOLIUX
dbopMy MHOTOYTOJIbHHKA, IPSMOYTOJIbHUKA, KBaJpaTa,
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paboTta
«ITocTpoenue
PSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAHHOM
Oymarey.
TpeyroiabHUK.
IInomanes n
EpUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB,
€ AUHULIBI
U3MEPEHUS

IO AN,
[TepumeTp
MHOI'OYT'OJIbHHKA

TPEYroJIbHUKA, OLeHUBATh UX JINHEHHBIC Pa3MEPHI.
BuruncjasTh: NEpUMETp TPEYTOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HEJIMHOBAaHHOM U KJIeTYaTOM OyMare KBajpar u
MPSMOYTOJIBHUK C 33JJaHHBIMU JJTMHAMU CTOPOH.
HccaenoBaTh CBOMCTBA NPSIMOYTOJIbHUKA, KBaJgpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, H3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeEAJI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «1H000i». PacnosnaBaTthb
VMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH MPUMeEPBI U KOHTPIIPUMEDHI.

HccaenoBaTh 3aBUCMMOCTD TUIOIIAAN KBaJpaTa OT JJIMHBI
€ro CTOPOHHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHON CETKH JJISI IIOCTPOCHUSA
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBaJIPaTHI,
TPEYTrOJIBHUKH; COCTABJISATH QUTYPHI U3 KBaAPATOB H
PSAMOYTOJILHUKOB U HAXOJIUTh MX ILIOMIAb, Pa30HUBaTh
(buUryphl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh UX
IUIOIIA/Th.

BoipaxaTh BeJIMUMHY IUIOMIAAN B PA3JIMYHBIX €AUHHUIAX
M3MEPEHUS] METPUUYECKON CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXY METPUYECKUMU
€UHULIAMU U3MEPEHUS TUIOIIA .
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3HAKOMUTHCS ¢ IPUMeEpPaMU NPUMEHEHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUECKUX cUTyanusx. Pematsb 3apauu

U3 peajbHOM XU3HU, MPeAJaraTb U 00CyKIaTh pa3jinyHble
CIoCo0bI pelIeHus 3a1a4

JlecsiTuunble IpoOoU

38

JlecsiTuuHas 3ammmuch
npo0eii. CpaBHeHUE
JECITUIHBIX
TpoOeii.

JlenicTBus

C IECATUYHBIMH
TPOOSIMHU.
OxpyrneHue
JIECATUYHBIX
TpoOeii.

Penrenne TeKCTOBBIX
3a/1a4, CoJepIKaIInX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBasiTh AECATUYHYIO IPOOb B BHJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JIECATUYHBIX IPOOCH.

HN300paxkaTthb necATUYHBIC IPOOU TOUYKAMH Ha KOOPIUHATHOU
IIPSIMOM.

BbISIBASITH CX0CTBA ¥ PA3JIHYHA TTPABUIT apUYMETHICCKUX
JNEUCTBUI C HATYpaAJTbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOsSIMU, OOBSICHATh HX.

BoInosHATh apudmeTnueckue ASHCTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHUIKY U OIIEHKY pe3ysbTara
BBIYKCJICHUM.

IIpumeHsITH cBOMCTBA apu(METHICCKUX JESHCTBUI

JUISl palliOHAIN3alM BEIYUCICHUM.

I[IpuMeHATH NPABUIO OKPYIJIEHUS JECATUYHBIX TPOOEH.
IIpoBoauTh HCCIET0BAHMS CBONCTB JICCATUUHBIX JPOOECH,
ONUPASICh HAa YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIE

C IOMOIIIbIO KOMITBIOTEPA), BHIABUTaTh THNOTE3bI U
MPUBOAUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKAa3bIBAHUI.
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PemaTh TEKCTOBBIE 3a7]a4H, COACPIKAIINE TPOOHBIE TaHHbIE, U
Ha HaXO0’KJICHHE YaCTH LIEJIOT0 U LIEJIOT0 IO €0 YacTH;
BBISIBJISITH MX CXOCTBA M Pa3jnymsl.

MogaeaupoBaTth X0/ PELICHUS 33141 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. [IpuBoaNTH, pa30MpaTh, OEHNBATH
pa3NuYHbIC PEIICHHUs, 3alMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTthb JpOOHBIMHU YHUCIAMU B peajbHbIX )KM3HEHHBIX
CUTYaIHSIX.

Kputnueckn oneHMBaTh MOJYy4YECHHBIN pe3yibTarT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh OIIUOKH.
3HAKOMHUTBHCS C HCTOpHel Pa3BUTHUS apu(PMETUKU

HarnsigHast reomeTpust.
Tema u purypsr
B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxenue
MHOTOTPaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeN.
[IpssMOYyTONBHBIN
napajuiesienumnen,
Ky0. Pa3BépTku KyOa
U napajuiesienurnena.
[IpakTnueckas
pabora «Pa3BépTka
KyOa».

O061BEM KkyOa,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKpPY:KalomeM
MHpe PsIMOYTOJIbHBIN NapajuieNienumne, Kyo,
MHOT'OTPaHHUKH, ONIUCHIBATh, HCI0JIb3yH TEPMHHOJIOTHIO,
OLICHUBATH JINHEHHBIE Pa3MEPHI.

IIpuBoauTH NpUMEPHI 0OHEKTOB PEaTHLHOTO MUPA, UMEIOIINUX
dbopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapaieJenunesa,
KyoOa.

H3o00pakaTh Ky0 Ha KIeTUaTOM Oymare.

HccaenoBath cBOiCTBA Ky0a, MPSIMOYTOJIBHOTO
napajuiesenunea, MHOrOrpaHHUKOB, HCIIOJIb3Ys MOJEIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenuneaa. MogeanpoBaTh KyO U napajuieenumne
u3 OyMaru u mpoyrux MaTtepuasoB, 00bSICHATH CIOCO0
MOJIETIUPOBAHMUSL.
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IPSIMOYTOJILHOTO
napasuiesenunesa

HaxoauTh n3MepeHus, BBIYUCIASTH MI0MAb TTOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIe10BaTh 3aBUCHUMOCTh 00BhEMa Ky0a OT AJTUHBI €r0
pebpa, BBIABUTATH H 000CHOBBIBATH I'MTIOTE3Y.
HabaroaaTh ¥ IPOBOAUTH AHAJOTHU MEKTY TOHATHSIMHU
TUTOIIAIU ¥ 00bEMA, IEpUMETPA | TUIOIAIA TIOBEPXHOCTH.
Pacno3HaBaTh NCTUHHBIC U JIO)KHBIC BHICKA3bIBAHHUS

0 MHOTOT'paHHHUKaX, MPUBOAUTH MPUMeEPBbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHUSA M OTPHUIIAHKS BHICKA3BIBAHU.
PemaTh 3a1a4u U3 peaabHOM KU3HU

[loBTOpEeHue n 00001IeHNE

10

[ToBTOpEeHUE
OCHOBHBIX MOHATHHN
U METOJIOB Kypca

5 Kiacca,
0000111eHNE 3HAHUHA

BouruncjsiTh 3HaYEHUS BBIPAXKEHUH, COAEPKALTAX
HaTypalbHbIE YKCIia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJIHATH MPe0Opa30BaHUsI YHUCET.

Br10upaTh c1mocod CpaBHEHHUS YNCEIl, BRIYUCIECHUH,
NMPUMEHSITh CBOiCTBA apU(METHUCCKUX JIEHCTBUMA

JUISl palliOHAIN3alK BEIYUCICHUH.

OcymecTB/IATh CAMOKOHTPOJIb BBIITOJHAEMBIX IEMCTBUM U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA JUISI PEIICHU 3a]1a4 U3 APYTrUux
y4eOHBIX MTPEIMETOB.

Pemathb 3a1a4u pa3HbIMHU CIOCO0AMHU, CPABHUBATD -
CIOCco0BbI pelIeHUs 3a7a4l, BBIOUPATh PAIIMOHAJIbHBII
CIocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KIIACC
HanmenoBanue pasgena |Komnuectso OcHOBHOE OcCHOBHBIE BUJIbI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

HatypanbHbie uncia 30 Apudmernyeckue BbInoHATH apuMeTHYeCKHe 1edCTBUSI C MHOIO3HAUYHBIMU
NeNCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHUN CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIATH
HaTypalbHBIMU 3HAYeHMS BBIPAKECHUMN, COIEpKAIINX CTETICHH.
yuciaMy. Yuciosele | BbINOIHATH NPUKUIAKY U OLEHKY 3HAYCHHUI YUCIOBBIX
BBIPAYKEHUS, BBIPKEHU I, MPUMEHSITh NPUEMBI IPOBEPKHU PE3yIIbTaTa.
NOPSAJIOK JEHCTBUH, Hcnonb3oBaTh NpM BHIYUCIEHHAX TIEPEMECTUTETLHOE U
UCII0JIb30BaHUE COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,

cKkoOoK. OkpyrieHue
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHbBIE
YHCia; HauOOIbIINN
OO NEeNnUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenuMocTh CyMMBI U
IIPOU3BECICHHS.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacnpeaeuTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTENIHHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUH.
HccaenoBaThb YuCI0BbIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHUCIIOBBIC SKCIIEPUMEHTHI, BHIIBUTATh U 000CHOBBIBATH
TUIIOTE3BbI.

@opMyIMPOBATH ONPe/eJIeHUs JCIUTENS U KPaTHOTO,
HAuOOJBIIETO OOIIEro JEIUTENS U HAMMEHBIIIETO 00IIero
KpPaTHOT'O, MPOCTOT0 U COCTABHOTO YKCEJ; UCIOJIB30BATh 3TH
MOHATHUA MPU PEUICHUH 3a]1a4.

I[IpuMeHAITH AJITOPUTMbI BEIUUCIICHUS HAUOOJBIIIETO OOIIETO
JEJUTENS] U HAMMEHBIIIETO 00I1Iero KPaTHOTO JIBYX YHCEIl,
AJITOPUTM Pa30KEHUS YUCIIa HA TPOCThIE MHOKUTEIIH.
HccaenoBaTh yCIoOBHs ACIUMOCTH Ha 4 1 6.

HccaenoBathb, 00cyx1aTh, GOPMYTUPOBATH U

22



denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

000CHOBBIBATH BBIBOJ] O YETHOCTU CYMMBbI, TPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YUCEI.

HccnenoBath CBOMCTBA JEIUMOCTH CYMMBI U IIPOU3BEACHUS
YHCEeII.

IIpuBOoAMTH NPUMeEPBI YUCE C 33IaHHBIMU CBOMCTBAMH,
pPacno3HaBaTh BePHbI€ U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YMCEJI, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeEAJI0KEHUS

C TIOMOIIIBIO CBSI30K «U», «MJINY, «ECIH..., TO...».

PemiaTth TeKCTOBBIE 3aJa4l, BKIIOYAIOIINAE TTOHITHS
JETUMOCTH, apU(PMETUIECKUM CITOCOOOM, UCIIOIb30BaTh
nepedop BCeX BO3MOYKHBIX BAPUAHTOB.

MopeaupoBaTh X0/ PEIUIEHUS 3aa4d C IOMOUIBIO PUCYHKA,
CXEMBI, TaOJIHIBI.

IIpuBoauTH, pa30MpPaTh, OLEHUBATH PA3JIUYHbBIC PEIICHHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a/a4.

Kpurnuecku oneHMBATh NIOJYYEHHBIN PE3YIbTAT, HAXOIUTh
OIMOKH, OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIOBUIO

Harnsinaas reomerpusi.
[IpsiMbIe HA TIIOCKOCTH

[lepieHAuKyIsIpHBIE
IIPSIMBIE.
[lapannenbHble
MpsIMBIE.
Paccrosinne mexnay

Pacno3HaBaTh Ha yepTexax, pUCYHKaX CIy4au B3aUMHOTO
PAacoJIOKEHHS JBYX MPAMBIX.

MN300paxaTh ¢ NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OymMare JIBe MepeceKaronnecs
MPsIMBIE, IBE MAPAJIICIIbHBIC MPSIMBIE, CTPOUTH MPSAMYIO,
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IBYMsI TOUKaMH,
OT TOYKH J10 NIPSAMOH,
JUIMHA MaplipyTa

Ha KBaJI[PaTHOU CETKE

NEPNEHINKYJIPHYIO JaHHOU.

IIpuBOAMTH NPUMeEPBHI NAPATIIETBHOCTH U
NEPHNEHANKYJIIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIIEHIUKYJISIPHBIE U
napajuiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbBHUKU
C apaJuIeIbHBIMU, NIEPIECHIUKYIISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKH
110 TIPSIMOM, ITIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YUCJIIE
UCIIOJIb3YA LIM(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpoOH,
COKpaleHue apooei.
CpaBHeHue u
yIOPSIIOYNBAHUE
TpoOeii.
Jlecatuunbie aApoou
U METpUYECKasl
cucTeMa Mep.
Apudmerndeckue
JICUCTBUS

¢ OOBIKHOBECHHBIMU
U IECATUYHBIMU
TPOOSIMHU.
OTHOIICHUE.
Jlenenue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JpO0OH, BLIOMPATH CIIOCO0
CpaBHEHHMS IpoOEi.

IlpeacTaBasiTh AeCATUYHBIC APOOHU B BHJI€ OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIC JICCITUYHBIX, HCMOJIb30BATh
IKBUBAJEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, MPU BbIYUCICHUAX. MCMm0Ib30BaTh ACCATUYHbBIC
JIpoOu Tpu TpeoOpa3oBaHUN BEIUYUH B METPUICCKON
CHUCTEME MeED.

BoinoaHsaTs apupmMernyeckue 1eMCTBUA

C OOBIKHOBEHHBIMH U JIECITUYHBIMU JAPOOSIMHU.

BbI4uCIATHh 3HaYCHUS BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBITIOIHATD
npeoOpazoBaHus aIpobdeH, BLIOMPATH CIOC00, MPUMEHATH
cBOiicTBa apupMeTHUSCKUX NEHCTBUH IS palliOHATN3aINT
BBIYHCJICHUH.

CocTaBJasATh OTHOIICHUS U TPONIOPIUU, HAXOAUTH
OTHOILIEHHE BEJIMYHH, JICJIUTh BEJIMUUHY B JAHHOM
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OTHOIIIEHUH.
Macmta0,
MPOTIOPIIUSL.
[TonsaTHe npoueHra.
Beruucnenue
MPOIEHTA

OT BEJIMYUHBI U
BEJIMUMHBI T10 €€
MIPOILICHTY.

Penienne TeKCTOBBIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTrnueckas
pabora «OTHoOIIEHNE
JUIUHBI OKPYKHOCTH
K €€ JuamMeTpy»

OTHOILICHUH.
Haxoauth 3kcnepuMeHTATbLHBIM MYTEM OTHOIICHUE IJTUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpeTnpoBaTh MacuiTad Kak OTHOIIICHUE BEJTUYUH,
HAXOAMThb MacIITa0 1jiaHa, KapThl U BEIYUCIISTH PACCTOSIHUSA,
UCIIOJIb3Yys MacIlTal.

OOBSCHSATH, UTO TAKOE MPOIEHT, YIOTPEOJISITH 000POTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIEHTHI B APOOSIX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYHMH B IIPOIICHTAX.
BbIuncJsTh TPOIEHT OT YUCJIA U YUCIIO TI0 €r0 MPOLICHTY.
OKpyrasiTh 1podH U MPOIEHTHI, HAXOAUTh MPUOIMKEHUS
YHCEl.

PemaTthb 3a1a4u Ha 4acTH, MPOLEHTHI, IPOMOPLIHH,

Ha HaXOKJIeHHue JpoOu (MpOoIeHTa) OT BEJIMYUHBI U BEIIMYUHBI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIMA
COCTABIIAET OJHA BEJIMYMHA OT Apyrou. IIpuBoauTh,
pa30upaTh, OEHUBATH PA3JIMYHbIE PEIICHUS, 3aUCU
pELIEHU TEKCTOBBIX 3a/1a4.

N3BaexkaTh uHpoOpMALNIO U3 TAOJIUII U JUATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

oTpeeNsITh HanboJIbIIee 1 HAaNMEHbBIIIEe

U3 MPEJICTABICHHBIX JAHHBIX

Harnsinaas reomerpusi.
Cummerpust

OceBas cuMMeTpHS.
LenTpanbHas
CUMMETpPHSI.

Pacno3HaBaTh Ha yepTekax v H300paKCHUIX, M300PaKaATh
OT PYKH, CTPOMTH C IOMOIIbIO HHCTPYMEHTOB (PUTYDPY
(0Tpe30oK, JIOMaHY10, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B POCTPAHCTBE

OKPYXHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEILHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypally, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YUEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpHEH, UCTIONB3YS SKCIIEPUMEHT, HAaOII0ACHHE,
MO/JIEIMPOBAHHUE.

O00CHOBBIBaTh, OIIPOBEPTaTH C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CHMMETpUU puryp

Bripaskenus ¢ OykBamu

[Ipumenenne 6ykB
JUISL 3aITUCH
MaTeMaTH4YECKUX
BBIPAXKECHUU U
MPEIOKECHUM.
bykBeHHbIE
BBIPXKECHUS U
YHUCJIOBBIE
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXJICHHE
HEW3BECTHOIO

Hcnoab3oBaTh OYKBBI /111 0003HAUCHUS YUCEN, TP 3aMTUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE
BBIPAXXEHUS 110 YCIOBUIO 3a]1a4u.

HccsienoBaTh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3AIHCH.

BbI4ucaSTh YUCIIOBOE 3HAUEHUE OYKBEHHOT'O BBIPAXKEHUS
IIpU 3a/IaHHBIX 3HAUYCHUSX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NPSIMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPY>KHOCTH, IIOIIAAH
KpyTra; BHINOJHATH BBIYMCJIEHHS 10 3TUM (HOpMyJiaMm.
CocTaBasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEILHOCTD, BpeMsi, 00bEM

26



denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHUECKOTO
JNEUCTBUSA
Harnsgnas reomerpusi. 14 YeTbIpEXYroabHUK, MN3006paxkaTh Ha HETMHOBAHHOW U KJIE€TYaTON Oymare
@urypsl Ha INIOCKOCTU IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKOB. | YETBIPEXYTIOJIBHUKY C 3aJJaHHBIMU CBOWCTBAMU:
[IpAMOYTOJIBHUK, C NapaJlICIbHBIMU, NIEPIICHAUKYIIIPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JIHaroHaJeu.
H3mepenue yriios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYT'OJIbHHKA.
[Tnomane Gurypsl.
DopMyJIbI
IIEpUMETpa U
IJI0IIAaU
IPSIMOYTOJIbHUKA.
[MpubnmxEnHoe
V3MEPEHUE IUIOIA TN
¢buryp.
[IpakTrueckas

CTOPOHAMH, MPSIMBIMH YTJIAMH U JIp., PABHOOESAPECHHBIH
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCHIONIB3YS SIKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C ITOMOIIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJIbHUKE, KBAJpaTe, paClO3HABATH BEPHBIC U
HEBEPHBIC YTBEPKICHUS.

HN3mepsATH M CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YKCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
PaCMO3HABATH OCTPBIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIC YTIIbI.
Pacno3naBaTth, H300paskaTb OCTPOYTOJbHBIN, IPSMO-
YTOJbHBIN, TYHOYTOJIbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BbI4ucasTh NEPUMETP MHOTOYTOJIbHHUKA, MJIOIIA/Ib
MHOTOYTOJIbHUKA Pa30MeHNEM Ha MPSMOYTOJIbHHUKH,
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pabora «ILmomann
KpyTra»

Ha paBHbIE (PUTYPBI, UCIIOJIH30BATH METPUUECKUE €TMHUIIBI
U3MEPEHUs JIJTMHBI U TJI0ILA/H.

Hcnoab3oBaTh NpudIMAKEHHOE H3MEPEHUE IIMH U
IIouaAei Ha kieT4aror Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lonoXXKUTENBHBIE U

OTPHULATCIIBHBIC YU CJIa

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpuyecKas
UHTEpIpeTaIs
Moy, YucinoBeie
MIPOMEKYTKHU.
ITonoxxuteapHbIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIBHBIX B
OTPUIATEIbHBIX
YHCell.
Apudmerndeckue
JICUCTBUS

C TIOJIOKUTEIILHBIMU
U OTpHUIIATEILHBIMHU
YHUCIAMU.

Pemenue TeKCTOBBIX
3aj1a4

IIpuBOAMTH NPUMeEPHI UCTIOJIB30BAHUS B PEATBHOMN KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCET.

N300paxaTh 11€IIbIE YKCIIA, TIOJIOKUTEIbHBIE U
OTPUIATEJIbHBIE YMCJIa TOYKAMHU Ha YHUCIIOBOM MPSMOM,
HCIO0Jb30BATh YHCJIOBYIO NMPSIMYIO JJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH NPaBUJIA CPABHEHUS, YIIOPSA0YHUBATH 1IEJIbIC
YHUCJIa; HAXOAUTh MOJYJIb YUCTIA.

@opMyIMPOBATH MPABMWJIA BHIUKUCIICHUS C MOJIOKUTEIbHBIMU
Y OTpULIATEIbHBIMU YHUCIIAMHU, HAXOAUTH 3HAYEHMS
YHCJIOBBIX BBIPAXKEHUM, COJIEPKAIIUX JIEUCTBUA

C TIOJIOKUTEIBLHBIMU M OTPUIIATEIIbHBIMU YUCIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUISL TIpe0oOpa3oBaHus CYMM M TIPOW3BEICHUM
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[IpencraBineHue JaHHBIX

IIpamoyroibHas
cUcTeMa KOOpAUHAT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cron6uatsie u
KPYTOBBIC
JMarpaMMel.
[IpakTrnueckas
pabora «I[locTpoenue
IarpamMmm.
Peuienrie TeKCTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,

OO0BSICHATH M WIJIIOCTPUPOBATH MOHATHE TTPSIMOYTOJIBHON
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOpPANHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurtath cTosI0UaTHIE U KPYTOBBIC IMATPAMMBI;
HHTEPNPETUPOBATH JJaHHbBIE; CTPOUTH CTOJIOYATHIC
nuarpaMmmbel. Ucnosib3oBaTh HH(pOPMALMIO,
MpeACTaBICHHYIO B Ta0MUIIaX, HA AUATpaMMaXx ISl PEeIICHUS
TEKCTOBBIX 3a1a4 U 3a/1a4 U3 PECATIbHOMN KU3HU

NPEACTABICHHBIE

B TA0JIMIaX U

Ha MarpaMmmax
Harnsnnas reomerpust. [IpssMOYTONBHBIN Pacno3naBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumnes, nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, M300PpaxKaTh UX

KyO, mpu3Mma,
nupamMuaa, KOHycC,
WIAHJIP, T3P U
cepa.
N3o0paxenue

OT PyKH, MOEJTUPOBATH U3 Oymaru, IiacTUINHA, TPOBOJIOKH
u ap. llpuBoauts mpumMepbl 0OBEKTOB OKPYKAIOLIETO0 MUPA,
UMEIOIUX (OPMBI HA3BaHHBIX TEII.

Hcnonb30BaTh TEPMUHOJIOTUIO: BEPILIKHA, peOpO, TpaHb,
OCHOBaHUE, BHICOTA, PAAUYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOT'OTPaHHUKORB,
UJIUHIpPA U KOHYCa.
[IpakTnueckas
pabora «Co3nanue
MOJIeNIEN
MPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
€ANHULIBI U3MEPEHUS
o0péMa. O6BEM
IPSAMOYTOJILHOTO
napajuiesienuIena,
Ky0a, hopMYyJIIbI
00BEMa

N3yuaTh, UCMONB3Ys SKCIIEPUMEHT, HA0II0ICHNE, U3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, H ONUCHIBATH
CBOICTBAa HA3BAHHBIX TEJI, BHISABJISTH CXOJACTBA U
PA3IMYUA: MEXIY IUPAMUION U IIPUIMON; MEXKIY
WIMHIPOM, KOHYCOM U IIIApOM.

Pacno3HaBaTh pa3BEPTKHU Mapajuiesienunesia, Kyoa, mpusmsl,
MUpPaMUJIbl, KOHYCA, [IIJIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tea U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIH.

Co3naBaTh MOJeJM MPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.)

H3MepaTs HA MOAedsAX: JUIMHBI pEOEep MHOTOTPAaHHHUKOB,
JTUaMeTp mapa.

BoiBoauTh popmyiy 00bEMa IPSIMOYTOJIBHOTO
napaJuiesienuIea.

Boiuncasath no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaJiesienumnenia, Kyoa; MCTioJIb30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajIeJIeUIeI0B; peliaTh 3a1a4 U C peaJTbHBIMU IaHHBIMU

[ToBTOpEeHUE, 0000IICHNE,
CHCTEMATHU3ALIHS

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KypCOB 5
1 6 KJIacCOB,
000011IeHNE U
CHCTEMaTH3aIus
3HAHUM

BbI4uCIATh 3Ha4CHUS BBIPAXKECHUM, COJEPIKAIIUX
HaTypaJbHbIC, LIEJIbIC, TOJ0KUTEIBHBIE U OTPULIATEIILHBIE
YKcia, 0OBIKHOBEHHBIE U JECATUYHBIE APOOH, BHIOTHITH
npeoOpa3oBaHus YMCEN U BhIPAKEHUN.

Bri0upaTh ¢mocod cpaBHEHMS YUCENl, BBIYNCICHUH,
NPUMEHSATDH CBOIMCTBA aprU(PMETHICCKUX TCHUCTBHMA

JUISL pallMOHATN3AUN BBIYUCIIEHUMN.
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PemaTe 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIS PELICHU 3a0a4 U3 APYrux
IIPEIMETOB.

PemaTh 3a1a4m pa3sHbIMH CIIOCO0AMH, CPABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 33/1a4U.

OcyuecTBIATE CAMOKOHTPOJIb BBIIIOJIHSAEMBIX AEHCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

170
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