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NOSICHUTEJILHAS SAIIUCKA

[IpuopuretHsvu nemsvu o0yueHus Matematuke g 5—6 Knaccax sBnsoTes:

* TPOAOIDKEHHE (OPMHPOBAHHA OCHOBHEIX MaTeMaTHYECKUX ITOHSTHIL
(amco, BCJIMYHHA, TIeoMeTpUYeckas (urypa), obecneunBaronx
PEEMCTBEHHOCTh M IEPCHEKTHBHOCTE MATCMAaTHYeCKOro 06pa3oBaHms
obyyqarommmuxcs;

* Da3BHTHe HHTCIINICKTYanbHBEIX i TBOPYECKHX  crnocobHocTelf
o0yy9aroruxcsi, TMOSHABATENILHON  aKTHBHOCTH, HCCIIeIOBATEIBCKHX
YMEHHH, HHTepeca K H3yyenmo MaTeMaTHKH;

® IoABeNcHME O0yYarOmMXCs Ha AOCTYITHOM NI HMX YPOBHE K OCO3HAHMO
B3AUMOCBSI3H MaTEMATHKH U OKPYIKAIOIIero MHpa;

* (opMupoBaHue (GyHKIHOHANEHO MaTeMAaTHYeCKOH  IpaMoOTHOCTH:
YMEHHS Pacro3HaBaTh MaTeMaTHIeCKHe OOBEKTHI B peanbHbIx JKU3HEHHBIX
CHTYallMsX, IPUMEHATh OCBOEHHLE YMEHHA UL DPEMIeHHS NpaKkTHKO-
OPHEHTHPOBAHHBIX 33749, HHTEPIPETHPOBATE MOJIyYeHHble Pe3yIbTATEI |
OLICHUBATh UX Ha COOTBETCTBHE TIPaKTHYECKOR CUTYALIHH.

OcHoBHBIE  HHMEHK COACPKAHHA Kypca MaTeMaTHKM B 5-6 Kimaccax —

apuMeTHyeckas u TCOMETpHYECKas, KOTOpBIE pPa3BHBAIOTCS I1apajieNsHo,
KaXIas B COOTBETCTBHH C COGCTBEHHOMH JIOTHKOH, O/IHAKO, HE HE3aBHCHMO OIHA OT

1 (OpMHpOBaHUE HOBBIX TEOPCTHYECKHX 3HAHWI coveTaercs c pasBUTHEM
BRIMHCITUTENLHON KyTbTYpHIL, B 4acTHOCTH ¢ o0yueHnem mpocreiimmm nprémam
TIPHKUIKKA ¥ OUEHKH pe3yIhTaToB BEIMHCIeHMH. H3yyenne HaTypaJIbHEIX Yuce)
TIPONOIIKAETCs B 6 Kilacce 3HAKOMCTBOM C HAYaIbHBIMU ITOHITHAMHM TEOPHH
JETTUMOCTH.

Hagano usyuenns OOBIKHOBEHHBIX W MecsTHUHEIX Ipobe# oTHeceHo k 5
Kiaccy. DTO mepBblit stamn B OCBOCHUH NpobeH, Koraa npoucxomnut 3HaKOMCTBO ¢
OCHOBHBIMH HIESMH, MOHATHSIMH TEMb]. Ipu stom PacCMOTpeHHe OOLIKHOBEHHEIX
Apobelt B monHoM 06BiEMe NPEIIIECTBYET H3YYEHHIO MECHTHIHEIX Opobeit, gyro
[esnecoodpasHo ¢ Toyku SPCHHA JIOTHKH W3JI0KEHWS YHCIOBOY NHHUY, KOrja
LpaBUia JEHCTBMH ¢  JecaTHIHBIMH ApoBsiME  MOXHO o6GocHOBATE yxKe
M3BECTHBIMU ANITOPHTMAMH BBIIIOIHEHHS NeHCTBHIL ¢ OOBIKHOBEHHEIMHI npobsmuy.
3HAKOMCTBO C JECATUIHBIMU APOOSAMH PACIUMPHT BO3MOKHOCTH A8 MOHUMaHUs
obyvaromumucs UPHKIIAZIHOTO IIPUMEHEHHS HOBOI 3ammci TIpH U3YYEHHH APYruX
[IPEIMETOB | TpH NIpakTHyecKoM HCIOMe30Banuu. K 6 kmaccy ormecsn BTOpOit



CBA3EH MEXIy HHMH, PACCMOTPeHUE IPHEMOB perenns sanay ua Apobu. B Havane
6 K1acca nporcxoqur SHAKOMCTBO C MOHATHEM TIPOLEeHTA.

Ocobennoctrio U3YYCHUS IMONOXHUTENBHBIX | OTPHUIIATENIBHEIX  YHces
ABIACTCA TO, YTO OHH TAKMKe MOTYT paccCMaTpHBaTECH B HECKOJILKO oTanoB. B 6
KJlacce B Havalle W3YYeHHS Temp| «Ilonoxurensueie u OTPHIATEJILHBIE YHCTay)
BEIIEnseTCss moaTema  «Ilenbre UHCIa», B paMKax KOTOPOH 3HAKOMCTEO c
OTPULATEIBHBIMH  YuCHaMu = ACHCTBHIMH ¢ NIOJIOXKUTENBHEIMH |
OTPHIATENIPHBIMHE YHCIIaMU HPOHCXONHUT Ha OCHOBE COMEpXKATENLHOrD IIOJIX0a.
9T0 nosBorsier Ha AOCTYITHOM YPOBHE [103HAKOMUTE o0ydaronmxes npakTugecky

9TOM He 3aKOH4HTCs, a Gy et mpojoiskeHo B Kypce anredbpsr 7 knacca,

IIpu o6yvennn pemenuio TCKCTOBBIX 33724 B 5—-6 kiaccax UCIIOJIB3YOTCH
apHpMeTHYecKHe NPUEMBI pernenus. [Tpu OTPadOTKe BBIYHUCIHTEILHEX HABLIKOB B
5-6 Kkmaccax PaCcCMAaTpUBAIOTCS TEeKCTOBbIE 3a1aun CJICIYIOUIMX BHIOB: 33a[auy Ha
ABIDKCHHE, HA YacTW, Ha NOKYIKH, Ha paboty u IIPOU3BOTATENEHOCTE, Ha
IIPOLIEHTEI, HA OTHOIICHHS | ponopiu. Oby4aroluecs 3HakoMsTes ¢ npuémMamu
PCIICHHS  3ama4y  mMepe6OpoM  BO3MOMKHELX BADHAHTOB, y4arTcs paborats ¢
MH(OPMAIIHeH, NpecTaBIe RO B dopme Tabun wiu JAHarpaMm.

B nporpamme yuebHoro  xypca «Martemarukay MPENyCMOTpeHo
(bopmupoBanue IPOLICICBTHYECKHX anrebpanyeckix HpeacTaBnenuii. Bykpa xak
CHMBOJI HEKOTOPOTO HHCIA B 3aBHCHMOCTH OT MaTeMaTHYECKOro0 KOHTEKCTa
BBOAMTCA mocrenenno. BykBeHHas crMBommka IUHPOKO HCTIONbB3yeTCs mpesxae
BCEro ISt 3alMCH o0IMX yTRepkaeHmii u MpE/UIOKEHUH, (POPMYII, B 4acTHOCTH
AJIA BEITUCIICHUS T@OMETPHIECKITK BEIIMYHH, B KaYeCTBE «3aMECTHTENS» YHCIa,

B nporpamme yue6uoro kypca «Maremarnka» npezncrapiena HaTrJITHAs
reoMeTpus, HAlIpAaBIEHHAS  Ha  pasBHTHe obpasHoro MBIILJIEHHS,
TIPOCTPaHCTBEHHOTO BOOOpaNeHs, H300pasUTeNbHEIX YMeHuIE, Do Ba)KHBIH 3Tarn
B M3YHCHHM I€OMETPMH, KOTOpHIN OCYIICCTBIIACTCS HA HAITSAHO-TIPAKTHYCCKOM
YPOBHE, onupaercs Ha HarAHO-00pa3Hoe MEBImTeHHe obyuaroruxcs. Bonsmras
POIE  OTBONUTCA  MpakTHYECKOl ACATENIEHOCTH,  ONBITY, 3KCIEPHMEHTY,
MOLeHpoBanuIo. OGyYaroliecs 3HAKOMSTCS ¢ TCOMCTPUYECKIMH GHIypaMH Ha
IUIOCKOCTH H B NPOCTPAHCTBE, ¢ HX IPOCTEHIHMH KOHQHUTYpalHAMY, yuaTcs
H300paXaTh HX Ha HEIHHOBAHHON H KieT4aroii Oymare, paccMaTpuBalOT Hx
npocTeilme cBoiicTBa. B Tpoliecce M3y4YeHHs HaryLiTHOMN I'COMETPHH 3HAHUS,



[IOy4YeHHbIE O0yYaroluMucs Ha YPOBHE Ha4YanbHOI'O o06wIEero oOpazoBanus,
CHCTEMaTH3UPYIOTCS ¥ PacIUMpIOTCS.

Cornacro yueGuomy IMaHy B 5-6 Knaccax u3ydaercs HHTETPHPOBaHHKIH
npeamer «Matemarrkay, KOTOPBIH BKITIOYaeT apudmMeTHIecKHit Marepuas u
HarTAHYI0 TEOMETPHIO, a TaKike MpONEEBTUYECKUE CBEICHUS wu3 anreOpsr,
STIEMEHTEI JIOTHKH M HaYalla OIHCaTe bHOLN CTATUCTHKH.

Ha wm3yuenue yweGuoro Kypca «Marematuka» orsommTes 340 9acoB: B 5
knacce — 170 vacos (5 4acos B HEJIeN0), B 6 Kiacce — 170 yacop (5 gacos B
HEJIeIo ),



COJEP)KAHUE OBYYEHHS
5 KJIACC

HaTypanbuere ynena u nyan

Harypaneaoe umcno. Psj HaTypaneHeIX 4ucen. Yucno 0. H3obpaxenue
HaTyPaJIbHBIX YHCEI TOYKaMH Ha KOOPIHHATHOM (uncnoBoit) mpsamoi.

llosunuonnas cuctema cuncienus. Pumckas nymepanus xax npumep
HCTOSUIHOHHOH CHCTeMBI cuncnernus. JlecaTHYHAS CHOTeMA CYMCIICHHSI,

CpasHenHe HaTypanbHBIX HHCCIL, CpaBHEHHE HATYPANbHBIX YHCEN C HYJIEM,
Crnioco6rI cpaBHEeHMS. OKpyrieHue HaTypatbHBIX uncer.

ClloXeHre HaTypaNbHBIX YHCE, CBOHCTRO HYJISL IIDH CIIOJKeHUH. Berauranue
KaK NeHCTBHe, 0OpaTHOE CIOKEHMIO, YMHOKeHMe HaTypalbHBIX 9HCell, CBOHCTBA
HYIA W CJMHWLBI TpY YMHOXKEHHH. JleneHHe Kak AeHCcTBHE, 06paTHOe
YMHOXeHur0. KoMmoreHTE] JEHCTBUH, CBA3B Mexny HumH. IlpoBepka pesynsrara
apumeTHYeckoro neifcTRus, Ilepemectntensnoe u couerarenproe CBOMHCTBa
(3aKOHEI) cloxeHHs wu YMHOXCHHSA, pacrlpe/ieluTeIsH0e CBOHCTRO (3aKom)
YMHOKEHHS.

Hcronbsoranne 6yxs m1s 0603nauenns HEHU3BECTHOIO KOMITOHEHTA U 3allUCH
CBOMCTE apH(OMeTHUYECKHX neiicTRHIL,

Hemurenn m xparmble umcna, pasioxeHne Ha MHOXHUTenw. I[lpocteie u
CocTaBHbIe yncia. Ilpusnaku gemmmvocTu Ha 2,5,10, 3, 9. Jlenenue ¢ 0CTATKOM.

Cremenp ¢ HaTypagbHEIM TIOKa3aTeseM. 3anMce umcna B Buie CYMMEI
PaspsIHBIX ClIaraeMEIX.

Qucnosoe Belpaxkenue. Brraucienue 3HAYCHUH YHCIOBBIX BBIPAKEHMI,
TOPAZIOK  BBINOIHEHH  JelicTBEi.  Mcnomp3oBanue IIPH  BBIYUCIEHHIX
IICPEMECTUTEILHOTO M COYETATENBHOTO CBOMCTB (3aKOHOB) crloweHHs W
YMHOMKEHWS, pacTpe/IeTHTENBHOTO CBOMCTRA YMHOKEHHS.

A pobu

[Ipencrabnerre o npobu kak crocoGe 3allMCH  YacTH BEJIWYHHEL
OOGEIKHOBeHHbBIE  POGH. IlpaBunbHble u HenmpaBuibHEIE Apobu. Cmemannas
ApoOb, IpeicTaBNeHHe CMemaHHOMN ApoOu B BUIe HENpPaBHIBHOMH ApobH wu
BBIZICTICHHE LIENI0OH YacTH YHCIA M3 HelpaBHILHOMN Apodu. Usobpaxenue npobeii
TOYKaMH Ha YHCIIOBOM MpaMoii. OCHOBHOE CBOHCTBO Apobu. Cokparenue apobeii.
Ipusenenue npobu x HOBOMY 3HaMeHaTemo. CpaBHeHHe apobeii.

CrnoxeHnue U BeMUHTAHNE Zpo0eii. YMHO)eHMe U Henenue Ipobeii, B3auMHo
obpatusie pobu. HaxoxeHue YacTh eioro u IIEJIOrO 110 ero 4acTw.

Hecstuunas sammcs Apobed. Ilpencrapnenue necsaTHYHOMN npobu B BHIe
0OBIKHOBEHHOH. M306pakenre ecATHUHEIX Apobelt ToYKaMH Ha uHCIOBOl
npsMoid. CpaBHeHue TecaTHYHbIX npobet.



ApHOMeTHUeCKHE  fieficTBHg ACCATHIHBIME  1pobamu.  OkpyrieHue
JACCATHYHBIX Ipobeii.

Pemrenne texceronpix 3aqay

Pemenue TexcTommX 3allad  apuQMeTHYeCKHM  crocoGom. Permenpe
JIOTHIECKNX 3az1ay. Peinerue 3anay nepebopoM BceX BOIMONKHELIX BaAPHAHTOBR.
Hcnonssopanue npu PCLICHUH 3a1a4 TabJIMIl U CXeM. .

Pemienne 3apay, COZIePXKAIIMX 3aBHCHMOCTH, CBASBIBAFOLUE BEJIMYHHLL"
CKOpOCTB, Bpemsi, paccTosHue, HEHA, KOJNHUYECTBO, CTOMMOCTE, Enunnre:
H3MEPCHHSA: MacChl, 00bEMa, NeHpl, PacCTosnus, Bpemenw, ckopocTH. Chsap
MENIY eTMHHIIIAMY H3MEPEHHS Kax0i BEJIIHYHHEL.

Pelnenue ocroBEEIX 3301 Ha JIpoOH.

ITpencrasnenue AQHHBIX B BHJE TabNHII, CTONOYATEX nuarpamm.

Harasignas reoMeTpus

OTPe3soK, JIy4, yro, JoMaHas, MHOTOYTONBHHK, OKpPYXHOCTB, KpyT. Vo, IMpsivmott,
OCTPBIH, TYTOH W pasB&pHY T YTJIBL.

Huna otpeska, METPHYECKHE eUHUIEI NTHHbL. [nuna JIOMaHOH, nepuMeTp
MHOTOyTO/IbHHKa. M3Mepenue u TIOCTPOEHHE YIIIOB ¢ IIOMOTIIBIO TPaHCIOPTHPA.

Harnsiquste npeacrasnenns o durypax ma miockocru: MHOTOYTOITBHHK,
NpsAMOYrOIBHUK, KBa/par, TPEYTOMbHMK, 0 paBeHCTBE (Buryp.

Hsobpaxenue dburyp, B TOM wncie Ha Kieryatol Gymare. IToctpoenue
KOH(UTyparmit u3 gacreii PAMO#, OKPYXKHOCTH Ha HEJTMHOBaHHOM W KileTyaTol
Oymare. HenonszoBanue cBoiters CTOPOH H YIJI0B NPSMOYTONbHHKA, KBajpara.

IInowans  npamoyronshuka u MHOTOYTONTBHUKOB, COCTABIICHHBIX U3
HPAMOYTOJIBHHKOB, B TOM YHCJe (uryp, n306pakErHEX Ha KJIeT4aToil Oymare.
Enunuie: H3MEPEHH ILTOINA Y,

Harnsnusie npeacrasmenus o MTPOCTPaHCTBEHHEBIX (urypax: NPSAMOYTONIBHEIH
Mapajinenenumen,  kyo, MHOTOTpaHHMKH.  M306paxkenne HIPOCTENHIHX
MHOTrOrpaHHHKOB. Pazpépriu Kyba u napainenenunena. Cosmaune wmojenei
MHOrOrpaHHHKOB (U3 Gymaruy, TIPOBOJIOKH, IITACTHIIMHA H APYTHX MaTepuaos).

O0véM mpsmoyroassoro Napajnenenunena, xyba. Eauuuipl HA3MEepeHus
00BéMma.

6 KJIACC

Hatypanabubie unena

Apudmerndeckue neiicrras o MHOTO3HAYHBIMH HaTYpaJbHBIMH YHCIIAMY,
Ywucnossre BBIPQKEHUS,  MOPSILOK JeHCTBHI, HCTIONB30BaHUEe  CKOOOK,
HcenonezoBanue IPH  BBIMHCICHHSIX TIEPEMECTHTENBHOIO I COYeTaTeILHOro
CBOHCTB CIIOXKEHWS H YMHOKCHUSA, PaclpeeNuTebHOr0 CBONCTEE YMHOXEHMS.
Oxpyrienue HaTypaTbHBIX YHCEL.



Henurenu u KpaTHbIE YHCIIa, HAHOOMBIIIMIT o0mmii femuTens u HauMeHbIIIee
obmmee kpatroe. JlemmmocTs CYMMBI M [IPOH3BeeHus. [leJleHue ¢ ocTaTkoM.

M po6u

OGtikHOBeHHAs mPO6L, ocHOBHOE CBOHCTBO /1pobwu, COKpaleHHe npobeti,
CpaBrenue u yropano4nsanue npodeit. Pemenue 3anay ua HaxXxoXJleHHe YacTH oT
LCJIOT0 M Leloro mo ero yacrw, Hpobroe wumcno xax pe3ynerar npeneHus,
Ilpencrasnenue pecarmunoii ipobu B BHJIe OGBIKHOBEHHO ApOOH M BO3MOKHOCTE
TIPE/ICTABIICHNSA OOBIKHOBEHHOH poGH B BUJIE NECATHYHOM. JlecaTHuHEe apobu u
METpHHecKas cucTemMa Mep. Apupmermueckue JEACTBHS M YUCIIOBLIE BBIDQYKEHHS
C OOBIKHOBEHHBIMM U JeCH THUHEM ApOOSMH.

Ornomenne. Jlenenne s AQHHOM OTHOWIeHHH. Macma, IPOIIOPLIH3I.
Ilpumenenue pOTIOpIMH NIPH pellenny 3anay.

HonsTre nponenTa. Bomueenme TIPOLICHTA OT BEJIAYMHEI M BEJIMIUHE 110 o8
TpOLeHTY. Bhipaienue nponentor ACCATHYHBIMK Jpobamu. Pemrenue 3anau ma
IPOLCHTEL BriparkeHne oTHOIEHMs Bemayy B IPOLIEHTAX.

IMoaoxurenbusnie u OTPHUATENbHbIE YnCIa

Ionoxurensusie u OTpHIATeNbHbIe yucna. Llensie umca. Monynpe uucna,
Te€OMeTpUYecKas HHTepnpeTanus MOMyst vucna. HMsobpaxenwe wumcenr ma
KOOP/IHHATHOH  mpsmol.  Ymciopnie IpoMexyTkH.  CpaBHeHHMe wuce,
Apudnmernueckue ettt o NOJIOKHTENBHBIMA U OTPHLIATENLHEIME HCIAMEL.

IIpsimoyroneHas cucrema KOOpIMHAT Ha mrockocTH. KoopauHarsr Touky Ha
ILIOCKOCTH, abcuHeca U oprHaTa. Ioctpoenne Touek u (huryp Ha KoopaUHATHOI
ILIIOCKOCTH.

byksennsbie Bripamenun

[Tpumenenue OykB 1mns  3ammcn MAaTEMaTHYECKUX  BRIpaeHHH i
npemioxxenuii. CoiicTea apH(OMETHIECKHX JIeHCTRUI. bykBenurre BBIPDAXKEHUS U
THCIIOBbIE TIO/ICTAHOBKH. ByKBeHHEIE PABCHCTBA, HAXOX/JCHHE HEHM3BECTHOIO
KoMmronenTa. ®opmyimsl, (opmyiisr NepUMeTpa M IIOMWAIH pAMOYTOJIBHUKA,
KBaspara, 00néma l1apannenenumnesa u ky6a.

Pemenne Tekctoppix 3agav

Pemenne TexcroBrix 3amay apPUDMETHYECKHM  criocoGowm. Pemenue
JIOTHYCCKUX 3a/1a4. Pemenue 3anay epedopoM BCeX BOZMOMKHBIX BapHAHTOB.

Pemenne 3anay, COZCPHKAINX  3aBHCHMOCTH, CBS3bIBAIOTIIAX BEJIHYHHBI:
CKOPOCTB, Bpemsi, paccrosaue, LieHa, KOJTUYeCTRBO, CTOUMOCTB,
MPOM3BOMMTEIIBHOCTD, BPEMs, 00bBEM paboTel. EmuHuue! U3MEPEHHUSA: MACCEHL,
CTOMMOCTH, pacCTOSIHMA, BpeMeHH, CKOpocTH. CBsi3p MeXIOy eguHHIaMH
H3MEPEHUSA KaXKT0H BEIIHIHUHEL

Pemenwe s3amau, cemsanmsx OTHOIIEHHEM, ITPONOPLHAOHAIBHOCTEIO
BEJIHYHH, IIPOLIEHTAMH; PEIIEHHE OCHOBHELX 3a1a4 Ha ApoOH U NMPOLEHTE,



Ouerka ¥ mpuxHiKa, OKpyrieHue pesyastata. CocTasienme OyKBeHHBIX
BBIDAKEHUH 110 YCIIOBHIO 3a/1a4H.

Ilpencrasnenue namuex c IIOMOINBK TaOMUILl U AuaarpamMm. Cronbuarsie
AHarpamMMBel: YTEHHE U [0CTpoeHue. UTerme KPYTOBBIX JHArpamm,

Harasanas reomerpus

Harmagneie npepcrasnenus o ¢urypax ma mmockocTH: TOYKA, MpsMasi,
OTPE3OK, Jyd, yroi, JOMaHas, MHOTOYTOJTBHUK, HCTBIPEXYTOIBHAUK, TPEYTrOIbHHK,
OKPYXHOCTb, KPYT.

Bsaumnoe pacmnonoxenme ABYX TIPAMBIX HA TUIOCKOCTH, MapalielhHple
HPAMEIC, NEpICHIUKYIspHbIE Hpsivble. M3amepenue PacCTOSHUH: MEXLY AByMs
TOYKaMH, OT TOYKH [0 TIPSIMOM, TIHHA MapiIpyTa Ha KBaJIpaTHOM CeTke.

Usmepenne u moctpoenue YIIOB € TIOMOINBIO TpaHCHOPTHpa. Bump
TPEYTOTBHUKOB: OCTPOYTOJBHELH, MPSIMOYTOTBHBIH, TYTIOYTONbHBIIA,
paBHOOEAPEHHEIH, PaBHOCTOPOHHHUH. YeTBIpEXyTONBHUK, [IPUMEpPEI
HeTEIPEXYTOIILHUKOB. IIpaMoyTosHuK, KBaJIpar: MCIONb30BaHHE CBOHCTB CTOPOH,
YII0B, nmuaroHaie#. M3obpaxenwe EOMETPHYECKHX (UI'YP HA HeIMHOBAHHOM
Oymare ¢ wucnons3oBaHMeM LHPKYJA, JTHHEHKH, YrolpHMKA, TPaHCIIOPTUpA.
IlocTpoenns ua xieryaroii Oymare,

Ilepumerp MHOroyronmeruka. IlossTHe nNnOMmMAamu QUrype1,  emHHMIEI
M3MEpERHs momanmy. IIpubnmxénnoe usmepenue IUIOIIAAH QHUTYD, B TOM YHCIIe
Ha KBajpaTHO# ceTke. [Tpubmmkénnoe H3MEPEHHE IITHHBL OKPYXCHOCTH, IUIOMIATH
Kpyra.

Cummerpusi: neHTpanbHas, ocesas 3€pKalbHasg CHMMETPHH.

[Toctpoenue cummerpuunpix (huryp.

Harnanneie [peJICTaBIEHH s ) [IPOCTPAHCTBEHHBIX ¢urypax:
Napajlie/ieunen, Kyd, npusMa, nupammia, KOHYC, LMIMHID, map u cdepa.
H3o6paxenne mpocTpancTBeHHEX (uryp. Ipumeprr Pa3BEPTOK MHOTOIPaHHUKOB,
HuInHApa 1 koHyca. Co3manue mogeneit TPOCTPAHCTBCHHBIX (QUTYp (u3 Gymaru,
[IPOBOJIOKH, IIITACTHIIMHA H JPYTHX MaTepHanos).

Honatne o6béMa, emuHUIEI usMepeHua o0béMa. O6béM NPSIMOYTOJILHOTO
llapajienenuiena, Kyoa.



IINIAHUPYEMBIE PE3VJBTATHEI OCBOEHUS INPOI'PAMMBI
YUYEBHOI'O KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI O
OGIIEIO OBPA30OBAHMA

JIMYHOCTHBIE PE3YJIbTATHI

JIHUHOCTHBIE PEe3yABTATHI  OCBOCHMS nporpaMMmbl  y4e0HOTO  Kypca
«MareMaTHKa» XapaKTepU3yIoTCs:

1) maTproTuyeckoe BocniuTanue:

[IPOSABIIEHHEM HMHTEpeca K TPOLLIOMY H HACTOSILEMY POCCHICKOI
MATEMaTUKy, — LCHHOCTHBIM ~ OTHOLICHWEM K  JOCTHDKEHWSM  POCCHHCKHX
MATEMaTHKOB H POCCHHCKOH MATEMAaTHYECKOH ILIKONBI, K HCIOIB30BAHMIO ITHX
AOCTIDKEHWH B IPYTUX HAYKAX M NIPHKIAAHEIX cepax;

2) rpakaaHcKoe H IyXOBHO-HPAaBCTBEHHOE BOCIHTAHHE:

FOTOBHOCTBIO K BBIIIONIHEHMIO O0A3aHHOCTEH IPakIaHAHA H PealHsalyy ero
[IpaB, TPEICTABICHHEM O MaTeMaTHYeCKHX OCHOBaX byHKUHOHEHpOBAHMS
Pas/IM9HEIX CTPYKTYp, SBICHUH, IIPONEAYp IPaxaaHCKOTO OBINecTBa (HanpuMmep,
BEIOOPBI, ONPOCKL), TOTOBHOCTHIO K 0GCYIKIEHHIO STHUECKHX npo0OeM, CBSI3aHHBIX
¢ THPaKTHHCCKUM NPUMEHECHHEM [OCTHXEHHI HAyKH, OCO3HAHHEM BAKHOCTH
MOPANbHO-ITHYECKUX PHHIHIIOB B JIESATENBHOCTH YIEHOTO;

3) TpyaoBoe BocnHTaHMeE:

YCTAHOBKOH HA AKTHBHOE Y4YaCTHe B pelICHHH IIPaKTHYECKUX 3ajad
MATCMATHYECKOH HANpaBIeHHOCTH, OCO3HAHMEM BaKHOCTH MATeMATHYECKOTo
00pasoBaHns Ha MPOTSIKEHMH BCeH SKH3HH IS YCIIeLIHOM TpodeccHoHanbHOH
ACATEIBHOCTH H Pa3BUTHEM HEOOXONUMEIX YMEHMH, OCO3ZHAHHBIM BBIOOPOM H
HOCTPOCHHEM HHIUBHIYaJIbHOW TPAEKTOPHY 00pa30BaHUS M KH3HEHHBIX IUIAHOB C
Y4ETOM TMYHBIX MHTEPECOB M 00IIECTBEHHEIX IOTPeGHOCTEH;

4) 3cTeTHYECKOe BOCIHTAHME:

CIIOCOOHOCTBIO K  OMOLMOHAILHOMY K OCTETHYECKOMY  BOCHPHATHIO
MaTeMaTHIeCKHX OOBEKTOB, 33744, pelleHUH, PacCyKIeHHH, YMEHHIO BHJIETH
MaTeMaTHIECKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

$) eHHOCTH HAYYHOrO NO3HAHHA:

OpPHEHTalMeil B NEATENBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPE/ICTAB/IEHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS deIoBeKa, NPUPOIEI K
O0IIeCTBa, TOHHMAaHHEM MaTeMaTHYecKOM HAayKH Kak cdepbl dYeloBeuyeckoi
ACATENLHOCTH, STAlOB €€ PA3BUTHS H 3HAYMMOCTH JUIS PA3BUTUS IMBHIH3ALMH,
OBJIA/ICHUEM A3BIKOM MATEMAaTHKH H MATEMATHYECKOH KyIBTYPOH KaK CpeiacTBOM
MO3SHAHKSA MUDA, OBJIAJICHWEM IPOCTEHMIIMMHA HABBIKAMH HCCIEN0BATEIbCKOMH
JIEATEIIEHOCTH;



6) ¢jusuyeckoe BocmuTanue, GOpPMHpPOBAHHE KyJILTYPHI 310pPOBBS H
IMOIHOHANBLHOIO 0JIarONoJyYns:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKME 3HAHMS B HHTEPECcax CBOEro
3/10pOBBsl,  BENCHMI 3/10poBOro  ofpasa JKH3HM  (310pOBOE  TIHTaHHE,
cOanaHCUpOBAHHBIE DPEXHM 3aHATHH H OTIABIXA, perynapHas  (dusnHdeckas
AKTHBHOCTB), C(OPMHUPOBAHHOCTBIO HABBIKA DPe(IEKCHH, NPH3HAHUEM CBOETO
npaBa Ha OMKOKY M TAKOTO e NpaBa JAPYroro YejloBeKa;

7) 3k0/I0OTHYEeCKOe BOCIIHTAHHE:

OpHEHTAIHEH Ha MPUMEHECHHC MATEMATHYECKUX 3HAHHI Ul PEleHus 3a1aq
B 001acTd COXPaHHOCTH OKPYKAIOUIeH Cpeirl, MIaHHPOBAHHA MOCTYTIKOB H
ONCHKH HX BO3MOXHBIX TMOCIEJACTBHANA U1 OKPYKaloIie CpeJisl, OCO3HaHHEM
TIOGANBPHOIO XapaKTepa SKOJOTHIESCKHX IpoGIIeM | ITyTel MX peleHus;

8) ajamranusi K H3IMEHSIIOIMHMMCS YCJIOBHSM COUMAJILHOR M NPHPOIHOT
cpeabl:

FOTOBHOCTBIO K ACHCTBHAM B YCIOBHSX HEONPEAEIEHHOCTH, MOBBIIIEHHIO
YPOBHS CBOEH KOMITETEHTHOCTH 4epe3 [PaKTHUECKYIO JesITeIbHOCTh, B TOM YHCIIe
YMEHHEe YYUTBCHA Yy APYTHX JIOJEH, IpUOOpPeTaT: B COBMECTHOH HeATelbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETEHIIMYU U3 ONBITA JAPYIHX;

HEOOXOMMMOCTRI0 B (DOPMHUPOBAHAM HOBBIX 3HAHHH, B TOM YHCIE
hopMymTHpoBaTh HIeH, TOHATHS, TUIOTE3H 00 00BEKTAX M ABJICHUAX, B TOM YHCIIE
paHee  HEHM3BECTHBIX, OCO03HaBaATh JeQUUMUTEI COOCTBEHHBIX 3HAHUH W
KOMIICTEHTHOCTEH, MIaHUPOBATh CBOE Pa3BHTHE;

CIIOCOOHOCTBIO ~ OCO3HABATH  CTPECCOBYIO  CHTYAIMIO, BOCIIPHUHEMATE
CTPECCOBYIO CHTYallMIO KaK BbI3OB, TPeOyrOmHUH KOHTPMeEp, KOpPpPEKTHPOBATH
NPUHUMACMbIE PEIIeHHs M NCHCTBHs, (OPMYIHPOBaTH MU OLEHWBATH PHCKH H
NOCTIENICTBHSA, (POPMHUPOBATE OIIBIT.,

METAIIPE/IMETHBIE PE3YJIbTATHI

IlosnaBare/bHbIe YHHBEpCAIbHBIE YUeGHbIE 1elcTBHSA

ba3zoBbie loruyeckne gelcTBH:

° BBIABIATH M XapaKTepH30BaTh CYIECTBEHHBIE TPH3HAKH MATEMaTHYECKHX
00BEKTOB, NOHATHH, OTHOINEHHH MEMXTy NOHITHSIMH, bopmymHpoBaTh
ONpe/ielcHus  [OHATHH,  YCTAHABIAMBAThL  CYIIECTBEHHBIM  HPU3HAK
KIacCH(HUKalMK, OCHOBaHMA ISl 0GOOLICHHS W CpAaBHEHHMs, KPUTEPHH
IPOBOANMOI0 aHAITN3a;

° BOCIPDHUHHAMATh, (OPMYIHMPOBaTE W  IPeo0pa3oBLIBATE  CYXK/CHHSA:
YTBEPJIHTENbHbIC W OTPHULATENbHEIE, €IWHUYHBIE, YACTHBIE W OOIIHe,
YCIIOBHEIE;



BBIABIIAITE  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aHMOCBS3H W
NpOTUBOpe4YHs B akTax, AaHHEIX, HAOMOAEHHSIX u YTBEP)KICHHUSAX,
Mpe/araTe KpUTEPHH VIS BBIABICHHS 3aKOHOMEPHOCTeH U NPOTHBOPEYHIA;
ACNATh BBIBOJBL C HCIIONL30BAHMEM 3aKOHOB IJIOIMKH, NEIYKTHBHEIX N
MHIYKTHBHBIX YMO3AKIIIOYCHUH, YMO3aKIIOUEHHUI 110 aHATOrHu;

pasOuparThe NOKa3aTellbCTBA MATEeMATHUECKIX YTBEPIKICHHUH (IIpsMbIE U OT
NPOTHBHOI'0), IIPOBOIUTH CAMOCTOSITENHHO HECIOMKHELC JloKasaTenbcTBa
MAareMaTHYeCKuX  (akTOB, BHICTPAHBATE apryMeHTalyo, IPUBOAUTE
IPUMEPBI ¥ KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHEIE paccyxIneHus;
BBIOHpATh crnocol pemenws yueGHOH 3armauu (cpaBHHBaTE HECKOMBKO
BAPUAHTOB pelleHus, BbIOMpaTh Haubomee HOAXOMAIIUN € y4ETOM
CaAMOCTOSITENNLHO BBIIEIIEHHEIX KPUTEPUEB).

bazoseie HCCIIeA0OBATEIbCKHE JeHCTBHA:

HCIIOIL30BATE BOMPOCH! KaK HCCME0BaTeNbCKUM HHCTPYMEHT MO3HAHHS,
(bopmymposate  Bompocsr, (HEKCHpYyIOmHEe IpOTHBOpeUHe, IpobeMy,
CAMOCTOATENLHO  YCTAHABNMBATE HCKOMOE H  JjaHHOE, (JOPMUPOBATE
TUIIOTE3Y, ApryMEHTHPOBATE CBOKO IIO3ULIHIO, MHEHHE;

NPOBOMUTE IO CaMOCTOATENBHO COCTABICHHOMY IUIAHY —HeCHOMKHbIH
SKCNEepPUMEHT, HeOOJIBINOE UCCIeTOBaHME 110 YCTaHOBICHUIO 0CODEeHHOCTEH
MaTEeMaTH4eCKOro 00bexTa, 3aBHCUMOCTeH 06BEKTOR MexIy coboif;
CaMOCTOATENBHO (POPMYTHpPOBaTE OGOBIIEHNS H BBIBOMEI 10 pesyibTaTam
MPOBEASHHOTO HabJIOJEHUS, WCCIICOBAHKS, OINEHUBATE JIOCTOBEPHOCTE
TOJIYH€HHEIX PE3yJIbTaTOB, BEIBOJIOB W 0600IIeHM il

IPOTHOSMPOBATL BO3MOKHOE DasBUTHE MPOLIECCa, A TAKKE BHIIBMIATE
HPSIIIOJIOKEHHA O €r0 Pa3sBHUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nudopmanueii:

BBIABIIATE  HEJIOCTATOYHOCTh M M30OBITOUHOCTE HH(OpMAaImH, JaHHBIX,
HEOOXOMBIX JIJIsl pellleHHs 3a7a4m;

BBHIOMpATh, AHAIW3MPOBAT, CHCTCMATH3HPOBATE W HMHTEPIPETHPOBATH
MH(OPMAIIHIO Pa3/IMYHLIX BHIOB 1 (opM mpejcTaBIeHMs;

BbIOMpaTh (GOpMy mpejicTaBIeHUS HHQOPMAIlHH W  WILIFOCTPHPOBATE
PCIIAEMBIC  3a7adH CXeMaMH, AuarpaMMaMiu, WHOH rpaduxoifl u mx
KOMOWHALTHAMH;

OLICHMBATEL HAASKHOCTE HHOOPMANHMH 10 KPUTEPHAM, NpPeII0KeHHBIM
YIHTEeneM HIH COPMYTHPOBAHHBIM CAMOCTOATEBHO.

KommynukaTHBHBIE yHHBepCcaabHbIe y4eOHble neiicTBuN:

BOCIIPUHUAMATH W (DOPMYJIMPOBATE CYXIEHHS B COOTBETCTRBHH C YCIOBHAMH
H TIeTSIMU OOLIEHMUA, CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS



B YCTHBIX M ITMCEMEHHBIX TEKCTaX, 1aBaTh MOACHEHHs 110 XOAY peIleHHs
3a/1a91, KOMMEHTHPOBATH IIOyYeHHEIH PE3yIbTAT;

B XOJIe OOCYXK/IEHHs 33/1aBaTh BOIIPOCHI 110 CyIiecTBy oOCyKHaemMoii TeMsl,
1po0IieMBl, pelllaeMoii 3aa9u, BEICKA3BIBATh MIeH, HalleJeHHbE HA TTOUCK
PCUICHUS,  CONOCTABNATL CBOM CYKIEHHS C CY)XICHHAMH APYrHX
YHaCTHHKOB Iajiora, oOHApy»KUBaTh PAsTHIMe M CXOACTBO MO3HMUMLL, B
KOPPEKTHOH (opMe hopMyIIHpOBaTh PasHOTIIACHS, CBOH BO3PAXCHHS,;
[PEACTABILITE  PE3yNbTaThl  PEMICHWs  3ajaud,  JKCHEPHMEHTa,
HCCJICNIOBAHNS, IIPOCKTA, CAMOCTOATENLHO BRIOUPATh (JOPMAT BRICTYILICHHS
C y4€TOM 3aJ1a4 Npe3eHTallH # ocobenHocTel ayJIuTOpPHH,

TIOHAMATD ¥ MCIOJIE30BATh MPEUMYINECTBa KOMAHIHON U HHIUBHIYAIBHOM
PaboTEI NMpH peleHuy Y4eOHBIX MAaTeMAaTHUeCKHX 3a/1au;

TIPUHHEMATD ]I COBMECTHOH JIeSTENBHOCTH, IIAHUPOBATh OPraHHU3ALHIO
COBMECTHOH paboTel, pacHpefensTh BHAB paGor, OTOBapHBATECS,
00CyKIaTh NPOLECC U Pe3ynbTaT paboThL, 0606IAT MHEHHS HeCKOThKIX
ronei; )
y4acTBoBaTh B TIPYNNOBEIX (opmax paboTel (obcyxaeHus, ob6MeH
MHCHHSIMH, MOSTOBBIC IITYPMBI i PYTHE), BBIOIHATE CBOK YacTh paboTEH!
M KOOPAMHHMPOBATH CBOM JEHCTBMA C JPYTMMH UIEHAMH KOMAH/IEI,
OLCHHBATEL KAIECTBO CBOEIO BK/Iaja B OOMMH TPOLYKT 10 KpHUTEpHAM,
ChOpPMyIMPOBaHHEIM YYaCTHHKAMH B3aHMOICHCTBHSL,

PerynisiTHeabIe yHHBepcabible yaeGHbIe AelicTBHS

Camoopranuzanus:

CaMOCTOATCIIEHO COCTABNATh NNAH, AIFOPHTM PEMICHMS 3a4aud (HIIH ero
4acTh), BBIOMpPATH CIOCOG peIleHMs ¢ YUETOM HMMEIOTTHXCS PECYPCOB H
COOCTBEHHBIX ~BO3MOXHOCTEH, AapryMeHTHPOBATH W KOPPEKTHPOBATE
BAPHAHTEI PEIIEHHH C y4ETOM HOBON HH()OPMAIHH.

CamMOKOHTPOIL, SMOLMOHATBHBIH HHATELIIEKT:

BIAJIETh CHIOCOOAME CAMOTIPOBEPKH, CAMOKOHTPOIIA [IPOLIECCa 1 pesynbTaTa
PeIlIeHuA MaTeMaTUIeCKOH 3a1ayuu;

[IpEABKICTE TPYJHOCTH, KOTOPbIe MOTYT BO3HUKHYTh IIPH PEINEHHH 3a1a9H,
BHOCHTh KOPPEKTHBBI B NEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTE,
HaHIeHHbIX OIMOOK, BLIABIEHHBIX TPYAHOCTEL;

OUEHHBATL COOTBETCTBHE PE3YNLTATA NEATENILHOCTH MOCTABICHHON LEIH H
YCTOBHAM, OOBACHATL MPHYMHEI JOCTIDKCHHS I HETOCTHIKEHHS ey,
HAaXOMTh OIIHOKY, AaBATH ONEHKY IPHOGPETEHHOMY OIIBITY.

IIPEJIMETHBIE PE3YJIbTATHI



K komumy ofyderus B 5 kuacce OOydarOmMHCH MONYYHT CICAYIOLME
[IpeMETHBIE PE3yJIbTaThl:

Yuesia H BbIMTHCICHHS

[loHEMaTh ¥ [PABHIBHO  yHOTpeOIsTh  TCPMHHEI,  CBSA3aHHBIC  C
HATYPANBHBIMHA YHCIAMH, OOBIKHOBEHHBIMH H ACCATHHHBIMH poOsIMH.

CpaBHMBaThb W YNOPAJOYMBATE HATYpPalbHbIC HHCIA, CpPaBHABATE B
NPOCTEMIMX CITyYasx OOBIKHOBCHHEIE npobu, JecATHIHBIE TPOOH.

COOTHOCHTE  TOYKY HA  KOODAHHATHOH  (YHCIOBOH) npsaMoit ¢
COOTBETCTBYIOLIMM €if YMCIOM M H300paxaTh HAaTypaibHBIC YHCIa TOUKAMH Ha
KOOPIMHATHOH (UUCIIOBOM) IIPSMOH.

BHIIONHEATE apuQMeTHdecKue JAeHCTBHsS C HATYPAIbHBIMA THUCIAMH, C
OOLIKHOBEHHBIMHE JTPOOSIMH B IPOCTENTINX CIydasX.

BEINOIHATE IIPOBEPKY, IPHKHIKY PE3y/IbTaTa BEIYHCTICHUH.

OxpyTJIATh HaTypalbHbIE HHCIA.

PellieHHe TEKCTOBLIX 32124

PemaTh TEKCTOBBIE 3aIadd apu(MeTHYeCKHM CIOCO0OM H C MOMOIIBIO
OpraHM30BaHHOTO KOHEYHOro Nepedopa BceX BO3MOKHBIX BAPHAHTOR.

Pemars 3a0add, COJEpIKAaIlHe 3aBACHMMOCTH, CBA3BIBAIOIINE BETHYHHBI:
CKOpPOCTb, BPEMSI, PACCTOSHUE, II€Ha, KOTHYECTBO, CTONMOCTE.

Mcmonb30BaTh KpaTKhe 3alliCH, CXEMbl, TaOIHLbL o0o3HavYeHus IMpH
peleHuH 3a1ad.

IMonp30BaThC OCHOBHBIMH  €OMHUIAMH  HM3MEPEeHMS: LEHBI, MAacCel,
PACCTOSHHS, BPEMEHH, CKOPOCTH, BBIP@XaTh ONHHM EIMHHILI BETHHMHBI HEPE3
OpyTHe.

3BNeKaTh, aHATM3UPOBaTh, ONEHUBATE HH(OOPMALMIO, TIPEJICTABICHHYIO B
tabnuie, Ha cTONOYATON [HMarpaMMe, HHTEPHPETHPOBATE IMPEACTABICHHBIC
NaHHbIe, UCITOJIB30BAaTh JaHHbIE TP PEIIeHHH 3a/1a4.

Harnsanasi reomeTpus

[To/b30BATHCS TEOMETPUUECKUMHU [TOHATHAMH: TOUKA, NpsAMas, OTPE3OK, Ty4,
YTOJI, MHOOYTOJIBHUK, OKPYXKHOCTB, KPYT.

TIpHBOANTE TIPEMEPHl 0OBEKTOB OKPYIKAIOIIEro MMpa, HMEIOIIMX thopmy
W3y4eHHbLIX T€OMETPHIECKHX QUTYP.

Mcnonp308aTh TEPMUHOIOTHIO, CBA3AHHYIO C YIJIaMH: BEPIIHHA, CTOPOHA, C
MHOTOYTONEHHKAMHE: YIOJl, BEpIIWHA, CTOPOHA, AHATrOHANb, C OKPYKHOCTBIO:
panuyc, TAaMeTp, LIEHTP. .

M300paxaTe W3YYEHHbIE IeOMETPHYECKHE Gurypsl Ha HEIMHOBAHHOM W
KIeT4aToil Gymare ¢ IIOMOIIBIO HUPKYJIS U THHEHKH.



HaxoquTe JUIHHBEI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
THMHEHKH, CTPOMTH OTPE3KH 3aNaHHOM JUIMHEIL, CTPOHTH OKPYXHOCTE 3aJaHHOTO
panuyca.

HMcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NIPAMOYTOJIEHUKA, KBaJpara A1 UX
IIOCTPOCHMS, BBIYMCIICHUS [IJIOMIAIA U TIEPUMETPA.

BrramcnsTh MepUMETp M IUIOMAAb KBajpaTa, HpsMOYrolbHHKa, (Uryp,
COCTABJICHHBIX M3 TPAMOYTOJBHHUKOB, B TOM dHCIe (GHIYp, H300paXEHHBIX Ha
KjeTuatoi bymare.

[Toib30BaThCs OCHOBHBIMH METPHUECKHMH €IWHUIAMH H3MEPEHHS JIWHBI,
IIJI0IAIH; BEIPAXKATh OJHH €MHHMIIB]I BEIHYMHBI Yepe3 JIPyTHE.

PacnosHaBarthe napaienenunen, Ky0, MCIONB30BATE TEPMHHOJIOIHIO:
BepimMHa, pebpo, I'paHb, W3MEPEHHs, HAXOJIWTh W3MEpEHWs NapalulelenuIena,
Ky0a.

Beramcnats 00p€M Kyba, napainenenunezia I0 3aJaHHBIM H3MEpPEeHHAM,
MOIb30BATHCS eIMHHUIIAMUA U3MepeHus 00bEMa.

Pemiate HeCOXKHBIE 3a7@a4d Ha HM3MEpEHHE IEOMETPHYECKHX BEJIMYHH B
MPAKTHYECKHUX CHATYallUsX.

K kouumy oOyuenus B 6 Kaacce OOy4arONIHMCS IIOJIYHYUT ClIEAyOLIHE
MpeIMEeTHBIE PEe3yJIbTaThl:

Yncsia m BoIYHCICHHS

3HaTh W NOHHMMATL TEPMHHEI, CBA3AHHBIE C PAa3NAYHBIMH BHIAMH HUCE]l H
criocofaMy WX 3alMCH, ITepexouTh (eciM 3T0 BO3MOXKHO) OT OJHOH GopMbl
3aMUCH YUCTIa K IPYrom.

CpaBHHBATH U YIOPSLOYMBATE IEITEIe TACIA, OOLIKHOBEHHBIE U JCCATHYHbIE
Jpo0H, CPaBHUBATH YHCIIA OJJHOTO W Pa3HBIX 3HAKOB.

BLINOJHSITh, coueTas YCTHbIE M NHUCEMEHHBbIE NPUEMBI, apHQMETHYECKHE
IeWCTBHS C HATYypambHBIMM ¥ IEJNBIMH  YMCJIaMH, OOBIKHOBEHHBIMH M
NeCSTHYHBIME JIPOOSIMH, TIOJIOKHTENEHBIME H OTPULIATEIBHBIMH THCIIaMH.

BeUHCIATE 3HAYEHHS YHCIOBBIX BBIPAKEHHH, BLIIOIHATE HPUKHIKY H
OLEHKY Ppe3y/bTara BBIUMCICHWH, BBIMONHATE IpeoOpasoBaHus THCIOBBIX
BBIPAXKEHHH HA OCHOBE CBOWCTB apH(pMETHIECKHX JIeHCTBHH.

COOTHOCHTh TOYKY Ha KOOPAMHATHOM MNpPAMOW C COOTBETCTBYIOIIMM el
YECIOM W W300paKaTh 4MC/IA TOYKAMH Ha KOOPAMHATHOM NPSMOH, HAXOMHUThH
MOJTyJTb 9HCIIA.

COOTHOCUTBH TOYKH B MPAMOYIOILHON CHCTEME KOOPIWHAT C KOOPIAHHATAMHU
3TOH TOYKH.

OKpyraaTh Lieible Yucia W JeCATHIHbIC APOOM, HAXOJUTh MPHONMKEHHS
YUCeL.

YucaoBble H 0yKBeHHbIE BbIPAXKeHHA



Ilonumate # ynoTpeOIsTs TEPMHUHEI, CBS3aHHBIE ¢ 3AMHCHIO CTENCHH 4uca,
HaXOIMTh KBAaJpaT M KyO YHCNa, BHIYMCIITL 3HAYEHHS YHCIOBEIX BBIPAXEHHUH,
COIEPIKAIIMX CTCIICHH.

[lone3oBathes Mpu3HaKaMu HeTHMOCTH, PAaCKIIabIBATE HaTypalbHbIE YHCIIa
H& NPOCTHIE MHOYKHTEJIH.

llonp3oBaTses MacmTaboM, COCTABIIATE MPOIOPIIHH M OTHOIIEHHS.

Hcrione3oBath OYKBEI 1 0603HAYEHUS YHCET MIPH 3aITUCH MAaTEMATHYECKIX
BBIP@KEHWH, COCTAB/LITh OYKBEHHEIE BRIPaKEHHMS 1 QOPMYJIBI, HAXOMUTH 3HAYEHUS
OyKBEHHBIX — BBID&XKCHHH, OCYIIECTBIsLA HEOOXONIMMEIE  TIOCTAHOBKH W
npeobpazoBanus.

HaxopuTe HeH3BEeCTHBIH KOMIIOHEHT PABEHCTEA.

Pemenne TexcroBeIx 3agay

PenraTh MHOrOIIaroBbIe TEKCTOBEIE 3aMa9H apu(hMETHIECKHM CITOCOBOM.

Pemiate 3amaym, cBssammble ¢ OTHOWEHHeM, MPONOPLHOHATEHOCTRIO
BEJ/IMYHH, IPOUCHTAMH, PELIATE TP OCHOBHBIE 331a4H Ha JPOGH ¥ TPOLIEHTHL.

Pemiate 3amaum, comepiallHe 3aBHCHMOCTH, CBS3BIBAIONIAC BEJHUHHLL
CKOpOCTh, BpeMs, paccTosHHe, LleHa, KOJIM4YECTBO, CTOUMOCTh,
MPOHSBOJMTENIBHOCTE, BpeMs, 00BEM paboTEl, HCHONB3ys apH(MeTHIeCKHE
NEeHCTBUSA, OUEHKY, DNPUKMAOKY, IIONB30BATECH  IHHMIAMH HU3MEepeHuns
COOTBETCTBYIOIHUX BEJIHYHH.

CocraBnaTe GyKBeHHEIE BEIPAXKEHHMS 110 YCIIOBHIO 3a1aYH.

HsBnekats uHdoOpMaIuio, NPE/ICTABNCHHYI0 B TAa0NHMOaX, Ha JHHEHHOM,
cTos0uaToll WIM Kpyromoii AUarpaMMmax, HHTEpPHPEeTHPOBATL TMpeACTaBICHHEIE
JaHHBIE, HCIIOJIE30BATH TaHHBIE TIPH PEIIEHHH 3a7ad.

[pencraiars undopmarmro ¢ noMoupo Tabmu, TMHEHHOR 1 cToN6IaTo
JHarpaMm.

Harasiinas reomerpus

IIpuBosuTh NpUMepsl 00BEKTOB OKPYKAIOMEr0 MHPA, HMEOLIHX (popmy
U3YHEHHBIX TCOMETPHYECKMX IUIOCKUX W IPOCTPAHCTREHHBIX (HIYp, MpUMepsI
PaBHBIX ¥ CHMMETPHYHEIX (DUTYD.

M300paxare ¢ MOMOWIBIO  IMPKYZS, JIMHEHKH, TPaHCIOpPTHpA Ha
HEIMHOBAaHHOH M KieT4yaToll Oymare H3ydeHHBIC IUIOCKHE TeOMETPUYECKHe
uryps1 u KoHMUTYpaIHH, CHMMETPHYHEIE (GUTypEL.

ITonb30BaThCsl  TeOMETPHYECKHMH — MOHATHAMH:  PABEHCTBO huryp,
CHMMETPUS, HCHOJIBL30BaTh TEPMHHOIOTHIO, CBA3AHHYIO C CHMMETpHeH: OCh
CUMMETPHH, IIEHTP CUMMETPHUH.

HaxonuTe BENMYHHBI YIIIOB H3MEPEHHEM C [TOMOMILIO TPAHCIIOPTHPA,
CTPOHUTB YIIIbl 38JaHHOH BEIMIUHBI, M0JIb30BATHCS IIPU PELLICHAN 3a/1a4 TPagyCHOMN



MEpOH yIII0B, PACIIO3HABATE Ha YEPTEKAX OCTPBIH, MPSAMOH, Pa3BEPHYTHIN U TyHO
YTIIBL.

Berucnsats anuHy 10MaHOH, Tepumerp MHOTOYTOJIbHUKA, IOJIL30BaThCS
CAMHHIIAMH H3MEPEHHA JUIMHBI, BBIPAXaTh OJHYM CNUHHLELI M3MEPeHHS JTHHEI
4yepes IpyTHe.

Haxo/iuth, UCIIONL3ys YepTEKHEIE HHCTPYMEHTEI, PacCTOSHUA: MEXIY ABYM:
TOYKAMH, OT TOUKH 10 TIPAMOM, JIKHY ITyTH Ha KBaAPATHOH CeTKe.

Berumcnare  miomans  GUryp, COCTABTEHHBIX U3 IIPAMOYTOJIEHUKOB,
HCTIONb30BaTh  pasOWeHWe Ha MNPSIMOYrOTbHHKHA, Ha paBHBIE  (QUTYPEL
AOCTpauBaHUE 1O [PAMOYTOJbHUKA, TMOJNB30BATECS OCHOBHBIMH CMHHLAMH
H3MCPEHHA IUIOIIA/H, BBIPKATH O/(HH EIMHWIEI H3MEPEHHs IUIOMA/H Hepes
IpyTHe.

PacriosHasath Ha MOJEISIX H H306payKeHMsIX IUPaMHULIy, KOHYC, LHIHEID,
HCIIOJTR30BATE TEPMUHOIIOTHIO: BEpIIKHA, pe6po, IpaHb, 0CHOBAHHUE, Pa3BEPTKA.

M3zobpaxars Ha kneTdatoil Gymare IpsaMOYTOIbHBIH napaJlieaenurie .

BoravcnsTe 00BEM IPAMOYTONEHOIO Hapalienenumnesa, Ky0a, mons3oBaThCs
OCHOBHBIMH SIHMHHLEAMHU U3MEPEeHHs 00bEMa;

Pemate HeclmoxHBIE 3a1a4¥ Ha HAXOXKIECHHE FeOMETPHYSCKUX BEIHYHH B
NIPAKTHYECKAX CUTyaIHsX.,
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ITPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI
OCHOBHO#M OBPA30OBATEJBHOM MPOTPAMMBI

S KIIACC
Kon . N
——— IIpoBepsiembIe NpeIMeTHBIE Pe3yILTATHI 0CBOCHMSI 0CHOBHOI
T 00pasoBaTeNLHONH NPOrpaMMbl OCHOBHOTO 06Imero o0pa3oBanun
1 Yncna ¥ BEMECICHHS
i i IlonuMars u npaBHIBHO  yIOTPeGIATH TEPMHHEI, CBA3AHHLIE C
' HATYPANbHEIMH YHCIaMH, OOBIKHOBEHHBIMK H ACCATHYHBIMY IPOGSMH
5 CpaBHHBATL ¥ ymOpsNOYMBATE HATYpaNbHEIE 9MCIA, CiJaBHHBaTL B |
' IpocTeHINHX CIyyasx 0ObIKHOBEHHBIE APOOH, TECATAIHbIC Z1pobu
CooTHOCHTE TOUKY HA& KOOPAMHATHOMN (uucnoBoil) mpsaMoH ¢
1.3 COOTBETCTBYIOIIHM efl 4HCIOM W u300pakars HATYpaJbHEIE YHCITA
TOYKAMH Ha KOOPAMHATHOH (YHCIOBOM) MpAMOi
i BeinonHaTs apudmeTHueckne neicTBHS ¢ HATYPATLHBIME YHCIAMH, C
' OBLIKHOBEHHEIMH APOGSMH B TPOCTEHIIAX CITyYasx
1.5 BEIOHATE OIpOBEpKY, IPHKAIKY Pe3yIIbTATA BEYHCIICHH
1.6 OxpyrisTe HaTypaibHbIE YucTa
2 Penlenne TekcTOBRIX 3aatd
21 Pé-l.ua'rh TEKCTOBbIE 3371891 apH()METHYECKHM CTIOCOO0OM H C TIOMOIIBIO
' OpraHu30BaHHOrO KOHEYHOTO Niepebopa BceX BOIMOXKHEIX BaPHAHTOB
Pemars  3apmaum, cbﬂepmaume 3aBHCHMOCTH,  CBS3EBIBAIOIIHE
el BOJIMYHHEL.  CKOPOCTh, BPEMS, DPAcCTOSHHEE, IeHA, KOJHUECTRO,
CTOMMOCTE
3 Henons3oBats kpatkue 3anﬂbﬁ, CXEMBI, TﬁﬁJ‘IHIIhI-, 0003HAYEHHs TIpH
- pelIeHny 3a/1a4 -
IToME30BATECA OCHOBHBIMH €[IMHHTIAMH HM3MEPCHHUS: IEHBI, MACChI,
24 PaccToAHNS, BDEMEHH, CKOPOCTH, BLIPAYKATh OJHH €IHHUIIE! BeTHIHEBI
4yepes apyrue
- Haanercau, AHAIH3MPOBATh, OTICHHUBATE uHboOpMaIuio,

OPeICTaBICHAYIO B Tabiume, Ha CTONOYATOH  JjMarpamme,




HHTEPTIPETHPOBATE IPE/ICTABIEHHEIE OaHHBIE, HCIOTH30BATE ,E[aHHb;'

IIPH PEINIEHHH 3a0a9

Harnsagnas reomerpus

3l

Ilonp3oBathess  reom CTPHYCCKHUMH  MOHATHAMH: TOYKa, npsamast,

OTPE30K, JIYY, YTOJl, MHOTOYTOJIbHHK, OKPYXKHOCTE, KPYT

3.2

[IpuBOMATE mpHEMEpEI OGLEKTOB OKPYIKAIOMIErO MHpa, HMEHOIIHX

(bopMy H3yIEHHBIX reOMETPHIECKHX PHTYD

3.3

Venoms30Bath  TEPMUHONOTHIO, CBA3AHHYK0 C YIJIAMH: BepIIMHA
CTOPOHA; ¢ MHOTOYIOJIBHHUKAMM: YTONI, BEPLIHHA, CTOPOHA, JHATOHAE,

C OKPYKHOCTBIO: PasHyc, JHAMETD, LIEHTP

34

M300paxark #3yueHHbIE TeOMETPHUECKIE (burypsl Ha HelIHHOBAHHOMN

H KJISTYATOH OyMare ¢ HOMOIIBIO IUPKYILI H JIHHEHKH

3.5

HaxomnTs InMHBI OTPE3KOB HENOCPEACTBEHHEIM H3MEPEHHEM ¢
MOMOIIBI0 JTHHEHKH, CTPOMTh OTPE3KH 3aJaHHOH JUIMHBL CTPOHTEH

OKPY)XHOCTH 33[JaHHOTO pannyca

3.6

Wcmonezosatk cBOMCTBA CTOPOH H YIIIOB IPAMOYTOIBHHKA, KBa/para

A UX ITOCTPOEHHA, BEIYHCIIEHHS IJIOMIATH H nepuMeTpa

3.7

BBI4MCIATE IepUMeTp M IIIomae KBaapaTa, MPIMOyTroJILHHKA, (uryp,
COCTABJICHHBIX M3 MNPAMOYIOJBLHHKOB, B TOM uHCle (uryp,

H300paxEHHBIX HA KIETYATOH OyMare

3.8

[TonszoBaTecs OCHOBHBIMH METPHYECKHMH €IUHHIIAMH H3MEPEHHA

JUIHHBL, INTOIIAAM,; BRIPAXKATH OTHH €HHHIEL] BEJIHYHHE HEpeE3 IpyTrHe

39

Pacrosnasare napasienenumen, Ky6, MCIONB30BATH TEPMHHOJIOTHIO:
BEpIIMHEA, pebpo, rpaHb, H3MEPEHHS; HAXOMHTL  H3MEpEHHs

napauienenunesa, Kyda

Bermenats  o6séM  kyGa, mapamienennmena N0 3ajaHHEM |

H3MCPCHHAM, MMONE30BATECH €NHHHAIIAMH H3MEPEHHS 00BEMa

3.11

PemaTte HecnmokHEBIE 3a/1a9d Ha H3MEPeHHE T'eOMETPHYECKHX BEITHYHH

B NIPAKTHYECKHX CHTYalHAX

6 KJIIACC

Kon
MPOBEPAEMOTO |

[IporepsieMble MpeIMeTHBIE PE3YJILTATHI OCBOEHHS OCHOBHOI
00pasoBaTeabHOI NPOTrPaMMBI 0CHOBHOTO 001ero 0GpasoBanus




pesyiabTaTa

1

UHcna 1 BEIUHCTeHHS

Ll

3HaTh K TOHMMATh TEPMHHEL, CBA3AHHBIC C DPA3THYHEIMH BHIAMH
9HCeN U croco0aMy MX 3aIHCH, IEPEXOIHTh (ECITH 3T0 BO3MOXKHQ) OT
OIHOM (JOPMBI 3aIMCH YHCTA K JIPYTol

1.2

CpaBHMBATL H YHOPAZOYHBATH IIeNble UHCIA, OGBLIKHOBEHHBIE W
AECATIIHBIC APOOH, CPABHMBATE YHC/IA OJHOTO 1 PAa3HBIX 3HAKOB

1.3

Bbmomasire, — codeTas  yCTHEIE K NMCHMEHHBIE  IPUEMBI,
apudMeTHYeCKUe ACHCTBUA C HATYPANBHBIMH M IENHIMH GHCITAMH,
OOLIKHOBEHHEIMM H JIECATHYHBIME JAPOOSAMH, [OJIOKHTETHHEIMH K
OTPHIATEIBHEIMH YHCIAMEI

1.4

BeruciaTe 3HaUeHHs YHCIOBEIX BEIPAKEHHH, BEINOIHAT NIPUKHTKY H
OHEHKY Ppe3ylbTara BBIYUCICHWH, BEIIOJNHATE NpeoOpasoBaHms
HCIOBBIX BRIPAXKCHHH HA OCHOBE CBOHCTB apH()METHUeCKHX
neHcTrHi

1.5

OKkpyrnare 1emsle uYHeIAa W JeCATHYHbBIE Jipobu, HaxomUThL
[IPHOMHKEHHS YHCEN

1.6

CooTHOCUTE TOUKY Ha KOODHHATHOMH IIPSMOH ¢ COOTBETCTBYIOLIMUM €
HMCJIOM M M300paXaTh 4HClia TOYKAMH HA KOOPAMHATHOM MpPAMOI,

HaXO0/HTbs MOTYJIE YHCIIA

1.7

CooTHOCHTE TOUKY B IpPAMOYTONLHOK CHCTEME KOODIMHAT C
KOOpIHUHATAMH STOH TOYKH

1.8

OKpyriaTe menbie uMena © JecATHUHBIE JApOOH, HAXOJMTD
NPUOIHIKEHUS THCE

Yucnoseie ¥ OYKBEHHBIE BHIPAIKEHHS

2.1

[TonuMate U ymoTpeOIsTs TEPMHUHEL, CBA3aHHBIE ¢ 3aIIHCLIO CTEICHH
YHCIIA, HAXOOHTHL KBajpaT ¥ Ky0 YHCHA, BBEMHUCIATH 3HAYCHHN
YHUCTIOBEIX BRIPAKEHUM, CONEPKAIMX CTETEHH

22

Ilomb3oBarhes NPUIHAKAMHM JETHMOCTH, PACKIAALIBATE HATYDAILHELE
YHCTIa Ha MPOCTHIE MHOXKHTEH

2.3

Ionn3oBaTthes MacTaboM, COCTABIATE IIPOTIOPIMA ¥ OTHOILIEHHS

2.4

UcnonbsoBares Oykeel [UIi  0DO3HAYEHHS GMCE] [PH  3alHCH

MATEMATHYECKHX BBIDAXKEHHH, COCTABIATE GYKBEHHBIE BEIPAKCHHS W

(opmyEL, HaxoHTE 3HAYCHNA OYKBEHHEIX BRIPAKEHHH

2D

HaxouTs HEH3BECTHEIH KOMIIOHEHT PABEHCTBA

[¥5]

Pelllenre TeKkCcTOBEIX 3ama4




3.1

Pemars MHOromaroBele TEKCTOBBIE 3a/7a4é  apH(METHIECKHM
coocoboMm

3.2

33

Pemats 3ana4m, CBS3aHHEBIE C OTHOIIECHHEM, NPOMOPIHOHATBHOCTBIO

BEITMYHH, TIPOTEHTAMH, pellaTh TPH OCHOBHEIE 3aja4d Ha Apobu M
[POLIEHTHI

Pemare 3amaum, cojepkamMe — 3aBHCHMOCTH,  CBA3BIBAIOLIME
BeIMYMHBL. CKOPOCTb, BpEMS#, pACCTOSHHE, IEHY, KOIHYECTBO,
CTOMMOCTB, IIPOH3BOMHTEIBHOCTE, BpeMs, 00BEM pabOTEI, HCIIONIB3YS
apudpmeTnueckue HEHCTBHUS, OLEHKY, NPUKHAKY; IIOJB30BATHCS
CAMHUIIAMK M3MEPEHHS COOTBETCTRYIOLIHX BEIIHYHH

34

Cocraemare OykBeHHEIE BRIDDKEHHS 110 YCIOBHIO 3a/1a9H

3.5

Hsenexars nH(GOpMaNIO, NPEICTABIEHHYIO B TaOIHIAX, HA JTHHEHHOM,
cronbuarolf WM  KpYTOBOM  JAWarpaMMaX, MHTEPIPETHPOBATH
IIPEJICTaBICHHBIE JaHHBIE, HCIIOJIB30BaTh JAHHBIC IPH PEITEHHH 3a71aY

36

[lpencrapnate WEGOpMALMIO € TOMONIBIO TaGNHI, IMHEHHOH u
cTosi09aroli HarpamMm

Harnaanas reomeTpus

4.1

[TpuBoauTs HpHUMEPHI OOBEKTOB OKPYIKAIOIIEro MHPA, WMEIONIHX
(GopMy HM3YHYECHHBIX IEOMETPHYECKHX IUIOCKHX H IPOCTPAHCTBEHHBIX
GHUTYp, IPEMEpPEL PABHEIX H CUMMETPUYHBIX QUIYD

4.2

Wzobpaxare ¢ NOMOMIBKY LMPKYJA, JHHEHKH, TpaHCHOPTHpa Ha
HEIIHHOBAHHOH M WierdaTod Oymare  M3yuHeHHbBIE  IIJIOCKHE

reoMeTpr4eckre (GUrypsl ¥ KOHPHTIYpalH, CHMMETPHYHBIE (JUT'YPEI

ITonp30BaThCS TEOMETPHICCKHMHE MOHSTHAMH: PaBeHCTBO (HTYD,
CHMMETDHS;  MCIOIB30BaTh  TEPMHHOJOTHIO,  CBA3AHHYI0  C

CHWBTPHCﬁZ OCh CHMMETpPHH, NEHTP CHMMETPHHA

44

HaxonuTe BeHYHUHEI YTTIOB H3MEPEHHEM C ITOMOINBIO TPAHCIOPTHPA,
CTPOMTEL YTJbl 34HAHHOM BENHWYHHBI, II0JIb30BATECSA MpPH pELIEHUH
331184 rpajycHolt Mepo#l yriioB, pacmno3HaBaTh HA YEpTEkKaxX OCTPHI,
npsaMoi, pasBEPHYTHIH H TYIIOH Ykl

4.5

 eIMHAIEI H3MEPEeHHs [UIHHBI Yepes3 ApyrHe

Bemmcnare  JUIMHY — JIOMaHoON,  NEpPUMETP  MHOI'OYIOJbHMKA,

IIOIL30BATHCA C€IOWHHUIIAMH M3MEpPEHHA [JIHMHEI, BbBIpAXATb OIOHH

4.6

Haxomuts, HCHIONB3Ys YePTEKHBIE HHCTPYMEHTEI, PACCTOSHMA: MENKILY
OBYMS TOYKAMH, OT TOYKH [0 NPsSMOH, NIHMHY IyTH HA KBaJApaTHOH
CeTKe

4.7

Brraueiats miomas Quryp, COCTABACHHBIX H3 MPAMOYTOBHHKOE, |




HCII0JIE30BaTE pasOHeHHe Ha MPAMOYTONBLHUKH, HA PaBHBIE (QUIYDHL
JI0CTPAMBAHKME JI0 TPAMOYTONBHWUKA, IIOMB30BATECS OCHOBHEIMH
COUHALAME H3MEPEHHs IUIOIAIM, BEIPAKATH OJHH  EIHHHLEL
M3MEPEHHS MUIOAIH Yepe3 ApPYTrHe

PacnosnaBare Ha Mopgensx u H300paKeHHIX NHUpPaAMHIY, KOHYC,

4.8 HHIHHAD, HCIOIL30BaTE TEPMHHOJIOTHIO: BepIIHHA, pebpo, rpaHs,
OCHOBaHHE, pa3sBEpTKa

4.9 Mzobpaxats Ha KIeTIATOM Oymare npAMOYTONLHBIH NapalleIenuIIe]]

4 10- Berucnars  00bEM  IPSMOYTOIBLHOTO HapaHHBHEEHHEHa,_k;’ﬁa,

TIOJL30BATECA OCHOBHBIMH COHHHIIAMH H3MEDCHH S obnéma

4,11

Pemrats HecnoxHBIE 3ajlaud  Ha HaxOXKAECHHE TCOMETPHYICCKHX
BC/IHYHH B IIPAKTHYCCKHAX CHTYAITHAX




MNMPOBEPAEMBIE SJIEMEHTBI COAEPKAHUS

5 KNIACC
Kopg IIpopepsemMslii 3JieMeHT COAePIKAHIS
1 Hatypanensle dncna u Hylb
i HatypanerHoe umcno. Papg marypansseix umcen. Ymcio 0. I/Izoﬁp_famenne
' HaTYPaJIbHBIX YHCE]T TOUKAMH Ha KOOPAMHATHOMH (YHCIOBOM) MpsAMOi
12 llo3unuonnas CHCTeMa CYMCICHHSI. PHMcKas HyMmepanus. JlecsTHyHas
‘ CHCTEMa CYUCIICHHS
3 CpaBHeHHE HaTypalbHEIX YHCEN, CpPAaBHEHHE HATYPAIBHBIX YHCEN ¢ HYJIEM.
' OKpyrieHuE HaTypalbHBIX YHUCET
Crnoxenue, BbILIHTEtHKE-, yMHonicéHHe U JIJIeHUE HATypPalbHEIX — CeoiictBO
- HyJIi [IpH CJIOXKEHHMH, CBOWMCTBA HYIS M EJMHMIBI TIPH  YMHOKEHWH.
' [TepeMecTHTENIBHOE M COYETATENBHOE CBOMCTBA (38KOHBI) CIOMEHHA M
YMHO)KEHHSI, PACTIPE/ICUTE/IFHOE CBOHCTBO (3aK0H) YMHOIKSHHS
15 Hcnons3zopanue Oyke Ui oﬁoaﬁaqémm HEU3BECTHOI'O KOMIIOHEHTA H 3allHCH
' CBOMHCTB apU(METHYECKUX [eHCTBHIH
Jenurenu M KpaTHBIE 4YHCIA, pa3lio’KeHWe Ha  MHOKHTEIH. IIpoctere u
1.6 coctaBHble uMcna. [lpusnaku nemamoctd Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTATKOM
i CreneHb ¢ HATypaibHBIM [OKAa3aTelieM. 3aliCh YHCIA B BHOE CYMMBI
' paspsAHBIX CllaraeMbIX
UucnoBoe BbIpajkeHHE. BrbMMucIeHHe 3HaYeHWH 4YHCIOBBIX BBIPaJKEHHH,
MOPAIOK BHITTONMHEHHsT peicTeuii. Mcmone3oBaHme TIpH  BEUUCIEHHIX
e MEPEMECTHTENBHOT0 M COHETATENBHOIO CBOMCTB (3aKOHOB) CIOMXKEHHS H
YMHOKEHHS, PACTIPENETHTENEHOTO CBOHCTBA YMHOKEHHS
2 Hpobu -
I.___.____ _ [Ipencrarnenne o papobu  kak crnocobe 3aMHCH  YACTH — BEIMUYWHEL
‘ OObikaoBennsie gpobu. [IpaBuiibHEIe W HempaBuiibHBEIE 1pobu. CMmermanHas
2.1 JpoOb, TIpe/CTaBIeHAE CMEMAHHOM ApoOH B BHIE HENpABUIBHOH ApobH H
BBIJICJICHHE [I€JIOH YaCTH 4YHCla W3 HenpaBuiIsHOH apobdu. M3zobpawenwne
npobeii ToukaMu Ha YHCI0BOM npsaMoi




Ocnorroe cBoiicteo apobu. Cokparnernue apobeit. IlpuBenenmne apobu K

22 HOBOMY 3HamMmeHaTem0. CpaBHeHHe npobeit
sih CnoxkeHue U BeIHTaHHe OpoGeil. YMHOKEHNE H JeleHne npobeit, B3aHMHO-
' obpatHEle 7ipotu. HaxoxkaenHe yacTi 1eoro u meoro mo ero 4acTu
Hecatuamas sanuce npoGefi. TlpencTarnenwe necstuaHoll apobW B BHIE
2.4 OOBIKHOBEHHOH. M300paenue necsiTHUHBIX Npobell TOYKAMM HA YHCTOBOM
npsmo#. CpapHEeHHe AeCATHYHBIX Apobeii
372 ApupMeTHIECKHE JEHCTBHS C JECATHYHBIMH npo0simu.  Oxpyrienue
' NECATHYHBIX ApoGeit
3 Pemenne TexcTOBLIX 321349
3.1 Pemenune TeKCTOBLIX 3a1a4 apu(METHIECKHM CIOCO6OM 1
- Pemenue normueckux samay. Pemenwe 3amau nepebopoM BCeX BOZMOMKHEIX
' BapHaHTOB. Mcnonb3oBanue Mpy pelieHuH 3a1a4 TablTHI] B cXeM
Pemenue -3anaq, COOEPIKAIMX 3aBHCUMOCTH, CBS3LIBAIOIIHE BENTHHHHRT: |
0 CKOpOCTb, BpEMs, pPacCTOSHHE, IEHY, KOIMYECTBO, CTOMMOCTL. EIHHHIEI
) H3MEPEHHS: MACCHL, 00BEMA, IIEHEI, PACCTOSHHA, BpeMeHH, ckopocTd. CBish
MEKy SMHHAIIAMH H3MEepPeHHs KayKI0H BEIMYMHBL
34 Permenne OCHOBHBIX 3a/1a4 Ha Apo0H _
35 -Hpeﬂcrasnem_{e- A@HHBIX B BUJIE TAOJINI, CTONOYATLIX AHArPAMM
- Harmsinnas reomerpus '
Harnsmee npe,ucTaéneHua 0 QHUrypax Ha MIOCKOCTH: TOYKa, PIAMas, DTPEBEE
4.1 Jydq, yTON, JIOMdHasd, MHOTOYTONBHHK, OKPYIKHOCTB, Kpyr. Yrom. [Ipsmoit,
OCTPBRIH, TyTo¥# W pa3BEPHYTHIHA YIIIbI
JlmHa otpeska, M(E_‘I;]JH'-IECKHB E,H,I'I.I-IH]_IBI JUTMHEL ,IiJ_mHa JIOMaHOH, m;pnme"rp
4.2 MHOTOYIOJIBHHKE. JI3MepeHHe ¥ IOCTPOEHHE YIIOB C  TOMOINBIO
TPaHCIOPTHPA
Harmsnpeie npencraBaeHMs o ¢(urypax Ha IUIOCKOCTH: MHOTOYTOIBHHK,
0 IPAMOYTONBEHUK, KBAJPAT, TPEYTOJIbHHK; O PABEHCTBE (DUryp
HB_C)ﬁpaH{BHHE duryp, B“ TOM 4HCIEe Ha Kierdatod Oymare. IlocTpoenwe
KOH(QUTypalui u3 dYacTell mnpsMold, OKPY)KHOCTH HA HETHHOBAHHOW wu
= kinerqaroi  Oymare. Hcmonesopamme  CBOMCTB  CTOPOH H  YIUIOB
HpsAMOYTOJBEHHUKE, KBAIpaTa
s [Inomans npnmoyronmﬁxa u MHoroyrdnLHHKos, COCTABJICHHBIX M3

IPAMOYTrObHUKOB, B TOM 4umcle (Hryp, m300paxEHHBIX Ha KieTdyaroif




Oymare. EXuHHIBI M3MEepeHUs TUTOIAIH

Harnsiaele TIpe/icTaBIe s O IPOCTPAHCTBEHHBIX (DUIYpax: NpAMOYroNbHEIH

napauienenunesn, Kyd, MHororpaHauku. M3zoBpaxenuwe mpocreiimmx

4.6 MHoOrorpaHHuKoB. Paspéprku kyba u mapamnenenunena. Cosnanue mojyenett
MHOTOIPaHHHKOB (M3 Oymaru, TNpOBOJOKH, IUIACTHIHHA ©  JIPYTHX
MAaTepHAJIOB)

£ Ob®rEéM mPAMOYTONBHOTO IApalUlelenunesa, Kyda. Emumuisi H3MEPCHUS

' o0béma
6 KJIACC
Kon IIpoBepsaemblii 2J1eMeHT coaep/KAHNA
1 Hatypansnbie gncia
Apudmerrdeckue aeiicTBUA C MEHOTO3HATHEIMH HATYPANBEHEIMH YHCIAMH.
UucnoBble BEIpaXKEHWH, INOPSANOK HeHCTBHM, MCIOIL30BAHHE CKOOOK.

1.1 Wcnonb3oBaHne NpH BEMHECICHHSIX TEPEMECTHTENLHOTO H COYETATEIHLHOrO
CBOHCTB  CIOMKEHHS M YMHOXCHHS, pACIPEAETHTEILHOIO CBOHCTBA
YMHOYKEHHS

1.2 Oxpyrnenue HaTypaJIbHBIX YHCEN

13 Henurenu u KparHele YHCia, Haﬁﬁbnbmuﬁ OOIUH JenuTelh 1 HAauMEHBIEe

' obmee kpaTtHoe. JleMMMOCTE CyMMEI H IPOH3BEACHHA

1.4 Jlenerne ¢ ocTaTKOM

2 Hpobu

51 OObikHOBEHHAS J1p0Ob, OCHOBHOE CBOMCTBO JpobH, _COKpaJJISH'HB npobeii.

' CpaBHeHue H yrnopsaouuBanue apobeit
55 Pemmenue 3afa4 Ha HaxOXIeHHe acTH OT 1ENoTo | IENOro MO ero YacTH.
' JpobHOE YHCIIO KaK Pe3yNbTaT JCICHHAS
5% ﬂpe)lé'_l‘a];H;HI:IE: " ;[[EGHTPIIII-IDI?I JpobH B BHAe OOBIKHOBEHHOW JpobH H
' BO3MOJKHOCTB NpejcTaBieHus 00bIKHOBEHHON Apo0u B BUIE AECATHYHOM
Hecstuunpie npobuw u  Merpudeckas cucremMa wMep. Apudmernyeckue

2.4 JEHCTBHS H YHCIIOBBIE BBHIpAKEHHS C OOBIKHOBEHHBIMH M IECATHUHLIMH
Apobsvu

25 Otnomenne. [lenenwe B JaHHOM OTHDT.LIeHHH.- Macmitad, npomopims.

[TpuMeHCHUE [IPONOPLIKH [IPY PELICHUH 33144




2.6

[Monstue npomenta. BeraucIeHUe TPOIEHTA OT BEIMYHHEI H BEHYHHBI 110 €€
IponeHTy. Bhipakenre NPOIEHTOB IeCATHYHEIME IpobsMu. Pernenue 3anaq

H&a IIPOLEHTEIL BBIPEDI{EHHG OTHOIDEHHA BECJIHYMH B IIPONEHTAX

TTomoxxurensuele U OTPHIATEIBHEIC YHCITA

Al

ITono)KATENBHEIE M OTpUTIATETbHEIE uicia. llensie wicna. Momyns gwmcna,
TeoMeTpHYecKas HHTepIperanus Monyns uucia. MsoOpakenue wmcen ma

KoopIHHATHOH mpsvoit. YucnoBsie mpoMekyTkH. CpaBHEHHE YHCe

3.2

Apudmerndeckue JCHCTBHA ¢ IONOKHTCIBHEIME H  OTPHIATEIBHBIMHA

HHCITaMHA

33

[IpsMOyToNEHAS CHCTEMa KOOPAMHAT Ha IIOCKOCTH. KOoOpIMHAaThl TOUKH Ha

niockoctH, abcuucca 1 opauHara. [locTpoeHwe Todek M (Quryp Ha

KOOPJMHATHOM IJIOCKOCTH

ByKkBeHHBIE BBIPaIKECHHA

4.1

[lpumenenre OykB JUIf 3aMdcH  MATEMATHYECKHX  BRIpRXKCHHH U
npennoxennii.  Cpoiictea  apudmernueckux  JelicTBuii.  BykBeHHbIe
BEIP@XKEHHS H THCIOBBIE MOJCTAHOBKH. ByKBEHHBIC paBCHCTBA, HAXOMKIEHUE

HEHU3BECTHOI'0 KOMIIOHCHTA

4.2

®opmMysbl, (GopMyibl HepuMeTpa H IUIOMAXE MPSIMOYIoJbHHKA, KBajpara,

o0péMa mapaienenunesa 1 kyoa

Peinenne TexcroBhIx 3a1a4

5.1

Pelmenne TEKCTORBIX 3a/(a4 apu(hMETHIECKHM CI10co00M

3.2

Pemenue mormueckux zajad. PemeHue 3amad rnepedopoM BCeX BOZMOIKHBIX

BApPHAHTOB

53

Pemenne 3aja4, COAEPNKAIIMX 3AaBHCHMOCTH, CBA3BIBAIOIIMX BEJIHYMHEL
CKOpPOCTh, ~ BpeMs,  PACCTOSHME,  [€HA,  KOJIMYECTBO,  CTOMMOCTB,
IPOU3BOIUTENEHOCTD, BpeMs, 00béM paboTsl. ENUHAIET H3MEPEHHS: MACCHI,
CTOMMOCTH, DACCTOSHUH, BpeMeHH, CKOpocTH. CBA3p MENJy eIHHHIaMH

H3MEPEHHS KayKIIOH BETHYMHBI

54

Pemenue 3amad, CBA3aHHBIX C OTHOMIGHHEM, MIPONOPIHO HAITBHOCTEBIO

BENIAYHH, IPOLCHTAMH; PEIIeHHe OCHOBHBIX 3a/1ad Ha JIPOOH U MPOEHTEL

55

OueHka ¥ NpHKHOKA, OKpyrineHue pesynbrata. Cocrapienue OyKBEHHEIX

BRIpRKECHHH 110 YCIIOBHIO 3a/1a9H.

5.6

TpencTapleHne JAHHBIX ¢ HOMOMBIO Tabiuy u muarpamm. Cronbuarbie

auarpaMMbl. UTeHHE KpYTOBEIX AMarpamMm




Harnspaas reomerpus

Touka, mnpsMas, OTPe30K, JIy4, Yroj, JIOMaHas, MHOTOYTO/IBHHUK,

el YETHLIPEXYTOTLHHK, TPEYTONBHHK, OKPYKHOCTE, KPYT
55 Bzaumnoe pacnonoxkenne IByX rzpamm::{ Ha IUIOCKOCTH, NapalliebHbIE
' NPSIMEIE, TIEPICHIUKYIISIPHEIE TPSIMbIE
63 M3mepenne pacCTOAHHM: MEXIY IOBYMs TOYKaMH, OT TOYKH JO NPAMOIH,
' JUITMHA MapIipyTa Ha KBaJpaTHO# CeTKe
6.4 V3mepenue U IOCTPOSHUE YITIOB C TIOMOIIBIO TPAHCIIOPTHPA
6.5 Buabl TpeyronbHHKOB: OCTPOYTOJBHEIH, HPAMOYTOJIBHBIA, TYIOYTOJIBHBIN,
papHOOEIPEHHBIN, PABHOCTOPOHHUH
6% Yeteipéxyroneruk. IIpamoyronbsHHK, KBajgpar: HMCIOIL30BAHHE CBOWCTB
' CTOpOH, YIJIOB, JHATOHATIEH
Hsobpaxenue FB‘D;IGTP_H-‘ICCKHX ¢uryp =Ha HemHHOBaHHOW Oymare c
6.7 MCHIONB30BAHAEM — LMPKYIs,  JHHEHKH,  YrOJBHHKA,  TPAHCIOPTHpA. |
[TocTpoenns na xretuaroi Gymare
6.8 [lepuMeTp MHOTOYTONLHHKA
- [Tonarre mnomanu GUTypsl, €IHHALE] H3MepeHHs wiomand. [Ipubmnkéanoe
' H3MEpPEHHe IUIomany QUTyp, B TOM THCJIEe Ha KBAAPATHOH CeTKE
6.10 [Tpubnmxénnoe u3aMepeHHe [IHHBI OKPY)KHOCTH, ILUTOMIAIH KPYyTa
6 CummeTpusa:  UeHTpaibHas, oceBad ©W  3epkanpHad.  [locTpoenue
A CUMMETPUIHBIX QHUTYD ‘
Harnanueie MpencTaBIeHus 0 [IPOCTPAHCTBEHHEBIX durypax:
mapayienenunes, kyd, npu3Ma, MHpamMuia, KOHyC, HUIMHAD, map u cdepa.
W3obpaxenne  npoctpaHcTBeHHbIX — Guryp.  IIpumeper  paseéprok
012 MHOTOTPaHHMKOB,  [MauHEApa ®  komyca.  Cosmamme — Mozenei
[IPOCTPAHCTBEHHBIX (QHTYp (M3 Oymaru, MpoBONOKH, IIACTHIMHA W JIDYTHX
MaTEpPHAJIOB)
& 14 [Tonsarue oOBEMa, ez[unnu;[ m3Meperus 00bEma. OOBEM NPSIMOYTrOTBHOTO

napauienenunena, kyoa
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