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lloacuumenvnas 3anucka

Oobwas xapakmepucmuxa yyebHno2o npeomema «Mamemamukay

[Iporpamma no matemaTuke pazpaboTaHa Ha ocHoBe DenepaabHOTO rOCYAapCTBEHHOTO
00pa30oBaTeIbHOrO CTaHAApPTa OCHOBHOTO OO0IIEro oOpa3OBaHMS C YYETOM U COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUMU, MPEABIBISIEMBIX K MaTeMaTUYE€CKOMY OOpa30BaHMIO, U Tpaaului
poccuiickoro  oOpa3oBaHHUsl,  KOTOpble  OOECIEUMBAIOT  OBJIAJICHUE  KJIIOUYEBBIMU
KOMIETCHIIUSAMH, COCTABJISIOIIMMH  OCHOBY [IJIi  HENPEPHIBHOTO  0Opa3oBaHUs U
CaMOpa3BUTHS, a TaKXKe IEJIOCTHOCTh OOIMIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOIO
pa3BuTUsa oOydaronuxcsi. B mporpamme yureHbl ujed W mosiokeHuss KoHuenuuu pa3BUTHS
MaremaTudyeckoro oOpaszoBaHus B Poccuiickoit ®@enepanuu. B smoxy umdpoBoit
TpaHchopmanuu Bcex cdep 4eIOBEUEeCKON AesTeTbHOCTH HEBO3ZMOXKHO CTaTh 00pPa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOMl MaTeMaTHYECKOM TMOJrOTOBKU. YK€ B MIKOJE
MaTeMaTHKa CIIY)KUT OMOPHBIM MPEJAMETOM JJii U3YYEHHUS CMEXKHBIX JUCIUIUIMH, a TOCIe
IIKOJIBl PEATbHOM HEOOXOIMMOCTBhIO CTAHOBUTCS HEIMPEPBIBHOE 0O0pa3oBaHHUE, YTO TpPeOyeT
MOJIHOLICHHOM 0a30BOM 00111e00pa30oBaTeILHON MOJTOTOBKY, B TOM YHCIIE U MaTeMaTUYECKOM.
D10 O0O0YCIOBJIEHO TEM, 4YTO B HAIIM JHA pacTeT 4YHUCIO MNpodeccuil, CBA3aHHBIX C
HEIMOCPEJACTBEHHBIM NMPUMEHEHHEM MaTEeMaTUKU: U B cepe dKOHOMHKHU, U B OW3Hece, U B
TEXHOJIOTMYECKUX OO0JacTAX, M Jaxe B TrymaHuUTapHbIX cdepax. Takum oOpasom, Kpyr
oOydJaromuxcs, JUisi KOTOPhIX MaTreMaTHKa MOXET CTaTh 3HAYUMBIM  TIPEJAMETOM,
pacuIupsieTcs.

[IpakTueckas MOJE3HOCTh MaTEMAaTUKH OOYCJIOBJIEHA TEM, 4YTO €€ MPeaIMEeTOM
ABIAIOTCS  (yHAAMEHTAIbHBIE CTPYKTYPHl HAIlIEr0 MHpA: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHbIE OTHOUIEHUS OT NMPOCTEHIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIBITE, J10
JIOCTaTOYHO CJIOKHBIX, HEOOXOIUMBIX [IJIsi Pa3BUTHUS HAy4YHBIX U TNPUKIATHBIX ujen. bes
KOHKPETHBIX MaTeMaTHYE€CKUX 3HAHUN 3aTPyAHEHO MOHMMAaHWE MPUHLMIIOB YCTPOMCTBA H
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCHIPUATHE M HMHTEpIpETalus pa3sHooOpa3HON
COITMAIbHOM, SKOHOMHYECKOW, TOJHUTHYECKONM  uwHbopMmanuu, Mayio- 3(PpEdeKTuBHA
NOBCETHEBHAS MPAKTUYECKAS NEATEIbHOCTh. KaKJ10My 4EIOBEKY B CBOEH KM3HHU MPUXOIUTCS
BBITIOJHATH PACUYEThl U COCTABIATH alTOPUTMbBI, HAXOAUTh U MPUMEHATH (HOPMYJIIbI, BIAIETh
NPaKTUYECKUMU TpUEMaMU T[EOMETPUYECKUX HU3MEPEHUHM W  IOCTPOCHMI, YHUTATh
nH(GOpPMAIIHIO, TPEJCTABICHHYIO B BHJIe TaONUIl, AHMarpaMM U TpadUKOB, KUTh B YCIOBHSIX
HEONPEICTICHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapaKkTep CIyYalHBIX COOBITHIA.

OnHOBpEMEHHO ¢ pacmupeHrueM chep NpuUMEHEHUs MaTeMaTHKA B COBPEMEHHOM
oOmiectBe Bce Oonee BaKHBIM CTAHOBUTCS MATEMAaTHYECKUN CTHIIb  MBIIUICHUS,
MPOSIBJISIIOIIMIICS B ONPEEICHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3yueHus: MaTeMaTUKU
B apCeHaJl MPUEMOB M METOJIOB MBIIJICHUS YEJIOBEKa €CTECTBEHHBIM 00pa30M BKIIOUYAIOTCS
WHIYKIUS W JAeAyKIHsi, 0000IIeHre U KOHKPETU3allus, aHallu3 U CHUHTE3, KiIacCUpUKAIMs 1
CHUCTEMaTH3aLINS, a0CTparupoBaHWe U  aHAJOTHUS. OOBEKTBl ~ MaTEeMaTHYECKUX
YMO3aKJIIOUEHUM, TMpaBUjia WX KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTMYECKUX
MOCTPOCHHH, CIOCOOCTBYIOT BBIPA0OTKE YyMEHUs (POpMyIupoBaTh, OOOCHOBBIBaTH U
JIOKa3bIBaTh CYXKJICHMS, TEM CaMbIM pa3BHUBAIOT JIOTMUECKOE MbllIeHue. Benmyias posb
MPUHAJICKUT MaTeMaTUKE U B (DOPMUPOBAHUU AITOPUTMUYECKOU KOMIIOHEHTHI MBILIJICHUS U
BOCIIUTAHUM YMEHUM JAEHCTBOBATH IO 3aJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh U3BECTHBIC
1 KOHCTPYHpPOBaTh HOBBIE. B mporiecce pernieHus 3a1ad — OCHOBOM y4eOHOM JeATEIbHOCTH
Ha YpoKax MaTeMaTUKH — pa3BUBAIOTCS TaKKe TBOpUECKas M MPUKIATHAS CTOPOHBI
MBIIUICHHUS.



OOydeHne MaTeMaTHKE JaeT BO3MOXHOCTh pa3BUBaTh Yy OOYYaIOUIUXCS TOYHYIO,
pallMOHaJIbHYIO U HH(POPMATHUBHYIO peub, yMEHUE OTOHMpaTh Haubojee MOAXOAIINE
A3BIKOBBIC, CHMBOJIMYECKUE, TPaUIECKHE CPEACTBA ISl BRIPAKEHUS CYKACHUNA U HATJISTHOTO
UX MPEICTaBICHHUS.

Heo06xoanmMpIM KOMITOHEHTOM OOIIEl KyIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU SIBISETCS
o011iee 3HaKOMCTBO C METOJIaMU TO3HAHUS JACHCTBUTEILHOCTH, MPEACTABICHUE O TIPEIMETE U
METOJIaX MaTEMaTHKH, HX OTIMYUNA OT METO/IOB APYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK,
00 0COOCHHOCTSIX MPUMEHEHUS MATeMaTHUKH JUIS PEIICHUs HAYYHBIX W TPUKIAIHBIX 3a/1ad.
Takum o6pazom, MaTeMaTuyeckoe 0Opa3oBaHNe BHOCUT CBOM BKiaJ B (hopMHUpOBaHUE OOLIEH
KyJBTYpbI 4eJIOBEKa.

M3ydyeHrne MaTeMaTHKH TaKXKe CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHHUIO YEIOBEKa,
NOHMMAHUIO KPacoThl M W3SMIECTBA MAaTEMAaTUYECKUX PACCYKACHHUW, BOCIPHITHIO
reoMeTpUYeCcKuX (popM, YCBOCHUIO HJIEH CUMMETPHUH.

KoppeknmoHHO-pa3BUBalONMI  MOTEHIMAN y4eOHOro mpenMera «MareMaTukay
COCTOMT B OOECIEYECHHWH BO3MOXKHOCTEU I TPEOAOJICHHS CICIYIOINUX CIeHu(UISCKUX
TPYAHOCTEH cIabOBUASIINX 00 yJAIOITUXCS

L q)paI‘MCHTapHOCTL NN HUCKAKCHHOCTDH HpGJICTaBJIeHI/Iﬁ O pCaJIbHBIX 00BEKTAX U
mponeccax,

L HEAOCTAaTOYHOCTD H€O6XOJIPIMLIX CBG]IGHI/Iﬁ 00 OKpPYIKaromeM MHpPC;

® HECOAOCTAaTOYHOCTh COIHMAJIBHOI'O OIIbITa H, KaK CJICICTBHC, HCBO3MOXHOCTb

YCIICHIIHOT O (I)OpMI/IpOBaHI/ISI paaa HOHSITPIﬁ, peUICHUA CIOXKCTHBIX H IMPAKTUKO -
OPUCHTUPOBAHHLIX 3a1a4,

° TPYJHOCTH BOCIHpPHUSATUS Tpaduueckoid WH(OpMAIMU M BBIMOTHEHUS JIFOOBIX
rpaduyueckux padboT, 3aMeIJIeHue TeMIIa BBITIOTHEHUS TOCTPOSHUM;
° 3aMe/IJIeHHe TEMIIA U CHUKEHHE CKOPOCTH BBIMTOTHEHUS! TUCBMEHHBIX PadoT.

[IpeoonieHne yka3aHHBIX TPYIHOCTEH HEOOXOAMMO OCYIIECTBISATH HA KaXKIOM ypOKe
y4UTEJIEM B IIPOLIECCEe CIIENUaIbHO OPTaHU30BAaHHOW KOPPEKIIMOHHON PabOTHI.

Lenu u 3a0auu yuebHo2o npeomema « Mamemamukay

[IpropuTeTHRIMH LIETIMHA 00yUEHHUSI MaTeMaTuKe B 5—9 Kiaccax sBISIOTCS:

dbopMHUpOBaHUE LEHTPAIbHBIX MATEMAaTUYECKUX TMOHSATUN  (YUCIIO, BEJIUYUHA,
reoMeTpuueckas (Qurypa, IepeMeHHas, BEpOSATHOCTb, (QYHKIHMA), O0OECIEeUNBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa30BaHus 00y4arOIINXCS;

MO/IBEICHHE O0YYarOMIMXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTUKH U OKPY’KAIOIIEro MUpa, MOHWUMAaHUEe MAaTEMAaTUKH KaK YacTH OOIIEH KyJIbTYpPHI
YeJI0BEYECTRA,;

pa3BUTHE WHTEUICKTYalbHBIX W  TBOPYECKUX  CIIOCOOHOCTEW  oOywarommxcs,
MO3HABATEIILHON AaKTUBHOCTH, HCCIENIOBATEIbCKAX YMEHHUH, KPUTHYHOCTH MBINIJICHUS,
WHTEpECca K N3YICHUIO MAaTEMATHKH,

dbopMupoBanue  QYHKIIMOHAIBHOW  MATEMaTHYECKOW  TPaMOTHOCTH:  yMEHHS
pacmo3HaBaTh TMPOSBICHUS MaTEeMAaTUYECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pPEANbHBIX JKU3HEHHBIX CUTYAIUSAX U PU U3YYCHUH IPYTUX yICOHBIX TPEAMETOB, MIPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyIMpOBaTh UX HA S3bIKE MAaTEMAaTUKU U CO3/1aBaTh
MaTeMaTUIeCKUe MOJCIH, MPUMEHSATh OCBOSHHBIM MATEMAaTHUYECKUW armapaT I perieHUs
MPAKTUKO-OPUCHTUPOBAHHBIX  3a/1ad, WHTEPIPETUPOBATH M  OICHHUBATH TOJyYCHHBIE
PE3YNIbTATHI.

Koppekunonnsie 3agauu:

° Pa3zBuTHe 3puUTENBHHOTO, OCA3ATEILHO-3PUTEIHLHOTO B CITYXOBOTO BOCTIPHUSTHSI.



L] Pa3Butue IMPON3BOJIbBHOI'O BHUMAHMA.

° PasButHe u KOppeKIHs NaMSATH.

° PasButie M KOppeKuus JIOTMYECKOTO MBINUIEHUS, OCHOBHBIX MBICIUTEIBHBIX
OIEepALUN.

° [IpeononeHne HHEPTHOCTH ICUXUYECKHUX ITPOLIECCOB.

o PazButue nuanorndyeckoy U MOHOJIOTMYECKON peyu.

° [Ipeononenue BepOanu3ma.

° @OpMHUPOBAHUE HABBIKOB 3PUTEIIBHOIO, OCSA3aTENBHO-3PUTEIBHOTO U CIIyXOBOTO
aHausa.

° Pa3BuTHEe HABBIKOB OCSA3aTENIbHO-3pUTEIBHOTO OOCIEOBaHUS W BOCHPHUSITHS

IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OENbIX) peiabedHBIX U300paKEHU MPEAMETOB,
KOHTYPHBIX U300pa)KeHUI T€OMEeTpUIECKUX PUryp u T.11.

° @OpMHUPOBAHUE YMEHUS BBINOJHATh MPHU MOMOIIM YEPTEHKHBIX MHCTPYMEHTOB
reOMETPUYECKUE OCTPOEHUS, TOCTpOoeHHE rpaduKoB (PYHKIUH, AMarpamMm U T.II.

° dopMUpOBaHUE YMEHHSI YMTaTh I[IBETHbIE (WJIM KOHTPACTHBIEC, YEPHO-OEbIe)
penbeHble rpaduKu 37IeMEHTAPHBIX PYHKIUNA HA KOOPJIAUHATHOMN MIOCKOCTH.

° OO0yueHue mpaBuiIaM 3aMMCU MaTeMaTUYeCKuX (OpMYJ U CeIIHAIbHBIX 3HAKOB.

° OO0yueHnue nmpremMam npeodpa3zoBaHUs MATEMATUYECKUX BhIPAKECHUH.

° CoBepIIeHCTBOBAaHUE CIEIUATIBHBIX MPUEMOB OOCIEIOBaHUS W H300paKeHUS
U3y4aeMbIX OOBEKTOB.

° @OopMHUPOBAHUE, YTOUHEHUE WM KOPPEKUMUs MPEACTAaBICHUW O MpeIMeTax M
Ipoleccax OKPYKarolleh 1eMCTBUTEIBHOCTH.

° @opMHUpOBAaHUE U COBEPLICHCTBOBAHME YMEHMS pPACIIO3HABAaTb CXOJHBIC

npeaMeTbl, HAXOAUTb CXOAHBIC W OTIIMYUTCIBHBIC IIPU3HAKHW IIPCAMETOB U 5IBJI€HI/II>'I,
HCIIOJIb3YyA COXPAHHBIC aHAJIIN3aTOPHI.

° dopMUpOBaHME U  COBEPIICHCTBOBAHME YMEHHUS HAXOAUTh MPUYHUHHO-
CJIEJICTBEHHBIE CBSI3H, BBIJICIATH TJIaBHOE, 0000111aTh, /1E€1aTh BHIBOBI.

° CoBepIIeHCTBOBaHUE HABBIKOB BEpOAIbHOW KOMMYHUKAIIHH.

° CoBepIlIeHCTBOBAHUE YMEHHSI IPUMEHSATH HEBEpOaIbHBIE CIIOCOOBI OOIIICHHMS.

° Pa3BuTHE METKOM MOTOPHUKH U 3PUTEIIBHO-MOTOPHOM KOOPAUHAIIAH.

° CoBepIIeHCTBOBaHUE YMEHHUSI 3PUTEIILHON OPUEHTUPOBKH B MUKPOIIPOCTPAHCTBE.

° dopMUpOBaHUE PAIMOHAIBHOTO MOJAX0Ja K PEHICHUI0 Y4YEOHBIX, OBITOBBIX H

npoeccHoHanbHBIX 3a/1a4, Pa3BUTHE AHATUTHKO-TIPOrHOCTUYECKUX YMEHUI 1 HABBIKOB.

Mecmo yuebnozo npeomema «Mamemamuray 6 yueOnom niame

VYueOHbIii npeaMer «MaTeMaTHKa» SBISETCS 005S3aTCIbHBIM IMPEIMETOM Ha JTAHHOM
ypoBHE oOpazoBanusi. B 5-9 xmaccax (Bapmant 1 AOOII OOO) y4eOHBIH mnpeaMer
«MareMatuka TpPaJUIIMOHHO W3Y4aeTCs B paMKax CJIEAYIOMUX Y4eOHBIX KypcoB: B 5—6
Kllaccax — Kypca «MaremaTtuka», B 7—9 Kiaccax — KypcoB «AnreOpa» (BKIrodas
AJIEMEHTHI CTaTUCTUKU M Teopuu BeposTHocTer) u «l'eomerpus». Hacrosiueir nmporpammoit
BBOJIUTCSI CaMOCTOSITENIbHBIM Yy4ueOHbI Kypc «BepositTHocTh M cTaTucTukay. Hacrtosiieit
MpOrpaMMoi MpeaycMaTpUBaeTCsl BbIJEIECHNE B YUEOHOM IUIaHE HA M3yYE€HHE MAaTEMAaTHUKHU B
5—6 kmaccax 5 y4eOHBIX YacOB B HENENI0 B TEUCHHWE KAXKIOTO roja oOydeHus, B 7—9
KJ1accax 6 ydeOHBIX 4acOB B HEJIEIO B TEUCHHUE KAXKAO0T0 rojia 00y4eHus, Bcero 952 yueOHbIX
yaca.

Ocobennocmu pacnpeoenenusi NpocPaAMMHO20 MAmMepuana no 200am 00y4enusl

Pacnpenenenue nporpaMmHoro marepuana yuyeoHoro kypca «Marematuka» B AOOII
00O mexnay nByms rogamu o0ydenust coorsetctByeT OOIT OOO.



Cooepoicanue yuebnozo npeomema « Mamemamukay

5 knacc

HarypajabHble unciia v HYJIb.

Harypanbnoe uncno. Psa natypanbasix yucen. Yucno 0. M3o0paxeHne HaTypalbHBIX
YuceJl TOYKaMHU Ha KOOPAMHATHOU (YMCIIOBOM) MPSAMOM.

ITo3unnoHHas cucreMa cuuciaeHus. Pumckas HyMepanus Kak IpuMeEp HENO3UIIMOHHOU
CUCTEMBbI cuucieHus. JlecaTuunasi cucTeMa CUruCIeHuUs.

CpaBHeHUE HATypaJibHBIX YMCEJI, CPAaBHEHHE HATypaldbHbIX yuced ¢ HyneM. CrnocoOsl
cpaBHeHus. OKpyTiIeHHe HaTypadbHbBIX YHCEN.

CrnoxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYJsSI TPH CJIOKEHHH. BbhlunTaHue Kak
JeHUCTBUE, OOpaTHOE CIOXKEHUI0. YMHOXKEHHE HATypaJlbHbIX YHCENl; CBOMCTBA HYJIA U
€UHUIIBI TIPU YMHOXXEHMH. JleneHue kak jAeicTBue, oOpaTHOE YMHOXKEHHI0. KOMMOHEHTHI
JNeHUCTBUM, CBs3b MeXAy HuMH. [IpoBepka pesynbTata apudMETHUYECKOrO JICHCTBUA.
[lepemecTuTennbHOE W cOYETATEIBLHOE CBOWCTBA (3aKOHBI) CJIOKEHHS U YMHOXEHHS,
pacrpeeuTeIbHOe CBOUCTBO (3aKOH) YMHOXKEHHUS.

Hcnonw3oBanue OykB 1Jii 0003HAYEHUS] HEU3BECTHOTO KOMIIOHEHTA M 3alUCH CBOMCTB
apuMETHUECCKUX JCHCTBUM.

JlenuTenu W KpaTHBIE 4YHCIIA, PAa3joKeHUE Ha MHOXUTeIU. [IpocThie W cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb ¢ HATypaJbHBIM IOKa3aTelieM. 3alyCh 4YHUCIa B BHJE CYMMBI Pa3psaHBIX
cllaraeMblIX.

UucnoBoe BblpakeHUE. BbIYMCIEHUME 3HAYEHHM YHCIOBBIX BBIPAXKEHUN; MOPSIAOK
BBINIOJIHEHUSI  JelcTBUi. Cmonb30BaHME TMIPU  BBIYUCIEHUSAX IEPEMECTUTEIBHOTO U
COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUSA U YMHOKEHUS, paclpeleIUTEIbHOIO0 CBOMCTBA
YMHOKEHUS.

Apoon.

[IpencraBienne o ApoOM Kak crmocode 3amucy YacTh BeduurdHbl. OOBIKHOBEHHBIE
npobu. IlpaBunbHple W HempaBwibHbIe JpobOu. CwmemanHas JapoOb; MPeICTaBICHUE
CMEIIIaHHOW JpoOM B BHUJE HENMPABUILHONW APOOM W BBIJICJICHHUE II€JO0M YacTh 4YHCIIa W3
HelnpaBWJIbHONW JIpoou. M3ob0paxkeHune apoOel TOuykaMu Ha 4YHCIOBOM mpsMod. OCHOBHOE
cBoiictBo npobu. Cokpamenue apooOeit. IlpuBenenne npoOM K HOBOMY 3HaMEHATEIO.
CpaBHenue qpo0eii.

CrnoxeHre W BbIUUTAHHUE ApOoOEH. YMHOXKEHUE U JIeTIeHue npo0eif; B3auMHO-00paTHBIE
npobu. Haxoskenne 4acTH 1esioro U IEJIO0ro MO €ro YacTH.

Hecstuunas 3amuch napobeir. [lpencrtaBienuwe  AecsITHYHONW JpoOM B BHIE
OObIKHOBEeHHOH. M300pakeHne MACCATUYHBIX Jpo0ed TOYKAaMHW Ha YHCIOBON MPSIMOIA.
CpaBHEHUE JECATUIHBIX APOOECH.

Apudmerndyeckue ACHCTBUS C ACCATHUYHBIMU ApoOsimMu. OKpYIJICHHE IECATUIHBIX
npo0Oeii.

Pelmenye TeKCTOBBIX 3a/1a4.

Pemenue TexkcTOBBIX 3a/ay apudmeTHdaeckuM criocobom. Pemenne norudeckux 3amad.
Pemenune 3amau mepeObOpoM BceX BO3MOXKHBIX BapuUaHTOB. VICmonb30BaHWE TIPH pEIICHUU
3a7a4 TaOJIUI[ U CXEM.

Pemiennie 3amaud, colepxalux 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIUYUHBI: CKOPOCTD,
BpEMsl, pacCTOSIHUE; 1I€HA, KOJUYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEeHUs: MacChl, 00beMa,
LEHbI; PACCTOSHMS, BPEMEHH, CKOpPOCTH. CBs3b MEXIYy €IWHHUIIAMU HU3MEPEHHUS KaxKI0i
BEJINYUHBI.



Pelienrie OCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBneHue naHHBIX B BUJIE TaOJHII, CTOIOYATHIX JUATPAMM.

Harasianas reomerpus.

Harnsgneie npencraBienus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE30K, Jyd,
yroJj, JIOMaHas, MHOIOYI'OJIbHUK, OKPYXXHOCTb, Kpyr. Yrou. lIpAMoi, ocCTpblii, Tymnou u
Pa3BEPHYTHIN YIJIBI.

JlnuHa oOTpe3ka, METPUYECKUE E€IWHHUIbBI JUIMHBL. JInHa JIOMaHOW, NEpUMETP
MHOTOyTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIII0B C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsgueie  mpeactaBineHuss o  Qurypax Ha  IJIOCKOCTU:  MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBaAPAT; TPEYTOJbHUK, O PABEHCTBE UTYP.

N306paxkenue ¢uryp, B ToM yuciie Ha kieryaToil Oymare. [loctpoenne KoHpurypammii
U3 YacTeil MpsMON, OKPYKHOCTH Ha HEJIWHOBAHHOW W kiertdatod Oymare. Mcmosb3oBaHue
CBOICTB CTOPOH U YIJIOB MPSAMOYTOJIbHHKA, KBaJpaTa.

[Tnomane NpsIMOYTroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIICHHBIX U3 MPSAMOYTOJIbHUKOB,
B TOM 4HcJie GpUryp, nu3o0pakeHHbIX Ha KJIeTyaTol Oymare. EMUHUIIBI U3MEpEeHUs IO U,

Harnsgneie mpencraBieHWss O TPOCTPAHCTBEHHBIX — (urypax: MNpsSMOYTOJIbHBIM
napajiesienurnen1, KyO0, MHOTOTpaHHUKHU. WM300pakeHHe MNpOCTEHITUX MHOTOTPAaHHHUKOB.
PazBepTku kyba u mapamnenenunena. CoszmaHue Mojefied MHOTOIPaHHUKOB (M3 Oymaru,
IPOBOJIOKH, TJIACTUIIMHA | JIP.).

O06BeM NpsMOYTOJBHOTO Mapajienenunena, kyoa. Eqununs usmepenus oobema.

6 knacc

HartypaJjabHblie unciaa.

Apudmernyeckue NEeUCTBHUS C MHOTO3HAYHBIMU HATypajdbHBIMHU 4YHcliaMHu. YuCIOBbIE
BBIPXKEHUS, TOPSIOK JIEUCTBUIM, UCTIOJb30BaHUE CKOOOK. Vcronb3oBaHue Mpu BBIUUCIECHUAX
NEPEMECTUTENIBHOTO M COYETATEIbHOIO  CBOWCTB  CIOKEHUS W YMHOXKEHHS,
pacrpeneauTeNbHOTO CBOMCTBA YMHOXKEHUSA. OKPYIJIEHUE HATYPAJIbHBIX YUCET.

Jlenutenu W KpaTHbIE YUCIA; HAUOOJBIIMN OOIIMNA NeTUTENb U HauMeHblee ooiee
KpaTHoe. JlenMMOoCTh CyMMBI U ITpou3BeAcHUs. JleneHue ¢ OCTaTKOM.

Apoomn.

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO JApOOH, cokpaiieHue apodeii. CpaBHEHHUE U
yrnopsijounBanue apooeit. Pemenre 3a1a4 Ha HaX0XKIAECHUE YaCTH OT LIEJIOTO U IIeJIOTO MO €ro
gactu. [[poOHOe unciio kak pe3ynabrar jaeneHus. [IpeacraBiieHne JecATUUYHON poOHW B BUIE
OOBIKHOBEHHON JApOOM ¥ BO3MOXKHOCTH TMPEACTABICHHUS OOBIKHOBEHHON napoOu B BUJEC
necaTUIHOU. JlecsaTHUHbIE APOOH 1 MEeTpUYecKasi cuctemMa Mep. ApudMeTuyecKue qeHCTBUS U
YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECATUIHBIMU JPOOSMHU.

OtHomienue. Jlenenue B JaHHOM OTHomleHuWU. Macmtad, nponopuusa. [IpumeHeHue
MIPONIOPLUA MPH PEIICHUHN 3a]1a4.

[lonaTue mnpoueHTa. BpluncieHne mNpoueHTa OT BEJIWYMHBI W BEJIMYMHBI MO €€
MPOLICHTY. BhIipakeHue MpOIEHTOB NECATHYHBIMHU JpoOsMu. PemeHne 3amad Ha TPOIICHTHI.
BrIpakeHre OTHOLIEHUS BEJIMYMH B NPOLIEHTAX.

IHoso)kuTEIbHBIC U OTPULATEIbHbIC YHUCIA

[lonoxurensHple W oTpulaTenpHble uucna. Llensle uwncna. Moayne 4wcia,
reoMeTpUuecKas HHTepIpeTanus Moayis uucia. M3o0pakeHue 4ucen Ha KOOPAMHATHOM
npsiMoid. YwucnoBble mnpomexyTku. CpaBHeHue uucen. ApupMerhuyeckue JeUcTBUS C
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMHA YHCJIAMH.

[IpsamoyronpHass cucTEMa KOOPAMHAT Ha IUIOCKOCTH. KoOOpAauHAaTel TOYKM HaA
IJIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek v Guryp Ha KOOPJAUHATHON MIIOCKOCTH.



bykBeHHbIe BhIpaKeHHS.

[Ipumenenne OyKB Mg 3alUMCH MATEMAaTUYECKUX BBIPAXKEHUW W MPEIJIOKECHHM.
CpoiicTBa apudmeTnueckux NeHcTBUNA. BykBeHHBIE BBIpAXKEHHS U YHCIIOBbIE MOJCTAHOBKH.
BykBeHHBIE pPAaBEHCTBA, HAXO0XKJEHHE HEM3BECTHOTO KoMmmoHeHTa. Dopmynsl; (Hopmysbl
NepUMETPa U IIIOLAAU NPSIMOYTOJIbHUKA, KBaJpaTa, 00beMa napauiesaenuneaa u Kyoa.

Penienune TekCTOBBIX 3a1a4.

Pemenue TeKkcTOBBIX 3a/1ay apumeTHueckum crocodbom. Pemenue norudeckux 3anad.
Pemenue 3amay nepebopoM Bcex BO3MOXKHBIX BAPUAHTOB.

Pewmrenne 3amad, comaepkKaliux 3aBUCUMOCTH, CBS3BIBAIOLIMX BEJIMYHUHBI: CKOPOCTH,
BpEMs, pPACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb;, MPOU3BOAMUTEIBHOCTh, BpeMs, O0BEM
pabotel. EnMHULIBI U3MEPEHUsI: MACChl, CTOUMOCTH; PacCTOSHMS, BpeMEHHU, CKOpocTU. CBA3b
MEXY IUHUIIAMHU U3MEPEHUS KAXKI0U BEJIUYMHBI.

Pemienne 3amady, CBA3aHHBIX C OTHOLIEHHWEM, NPONOPUMOHAIBHOCTBIO BEIMYMH,
NPOLIEHTaMU; pEIIeHNe OCHOBHBIX 3a/1a4y Ha APOOU U MPOLICHTHI.

OueHka W NpUKUAKA, OKpyrieHue pesyibrara. CoctaBieHre OYKBEHHBIX BBbIpaKEHUUH
[0 YCJIOBHUIO 33/1a4H.

[IpencraBienne JaHHBIX ¢ MOMOIIBIO Tabuuil U auarpamm. CTosjduaThie TUarpaMMbl:
YTEHUE U MTOCTPOCHUE. UTEHNE KPYTrOBBIX JUATPAMM.

Harnsignasi reomerpus.

Harnsanueie npeacraBieHuss o ¢purypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anmHOe pacnosio)keHue IBYX IMpPsAMBIX Ha IUIOCKOCTH, IapaJuleNIbHbIE IIPSMBIE,
NEPIICHAUKYJISIPHBIE NpsiMble. VI3MepeHune pacCTosIHUN: MEXAy ABYMs TOUYKaMH, OT TOYKH 0
IPSIMOW; JJIMHA MapILIPyTa HA KBaAPAaTHOM CETKE.

W3Mepenne u MOCTPOCHUE YIJIOB C MOMOIIBIO TPAaHCIOPTHUPA. BUIBI TPEyroJbHUKOB:
OCTPOYTOJBHBIN, TPSAMOYTOJIbHBIM, TYMOYTOJbHBIA, pPaBHOOEAPEHHBINH, PaBHOCTOPOHHUM.
YeThIpexXyronpHUK, IIPUMEPBI YETHIPEXYTOJIbHUKOB. [IpssMOyronpHUK, KBaJpar:
UCITOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, nUaroHajiei. M3zo0paxkeHne reoMeTpuIecKux QUryp
Ha HEJIMHOBAHHOW OyMare ¢ MCIOJIb30BAaHUEM ITUPKYIIS, JIMHEUKH, YTOJIbHUKA, TPAHCTIOPTUPA.
[TocTpoeHus Ha KiieTdyaToi Oymare.

[lepumeTp w™mHOroyronpHuka. I[loHaTne momanu QUTYypHl; EIUHUIBI H3MEPEHUS
wiomaau. [IpubmmkeHHoe u3Mepenue miomaad Guryp, B TOM 4UClie Ha KBAaJIpaTHOW CETKeE.
[TpubnuxeHHOE M3MEPEHUE NITMHBI OKPYKHOCTH, TJIOMAIN KPyTa.

Cummerpusi: LIEeHTpalibHasi, oceBasg M 3epKaibHass cummeTpud. llocTpoenue
CUMMETPHUYHBIX QUTyp.

Harnsanseie mpeacTtaBieHHs O TPOCTPAHCTBEHHBIX (GUTypax: MapajuleNienurnesn, KyoO,
npu3Ma, Mnupamuia, KOHyC, HWIMHApP, map u cdepa. M3o00paxkeHue mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BepTOK MHOTOTPAHHHWKOB, IMWIMHApPAa U KoHyca. Co3maHume Mojenei
MPOCTPAHCTBEHHBIX (UTYp (U3 OyMaru, MpOBOJIOKH, IJIACTUINHA U . ).

[TonsiTme oObeMa; eauHHUIBI U3MepeHuss obObema. OOBEM  MPSIMOYTOJBHOTO
napajienenuneaa, Kyoa.

Pabouas nporpamma y4e0HOro Kypca «Auaredpa» 7—10 kiaccebl

Llenu usyuenus yuebHoeo Kypca

AnreOpa sIBISIETCSI OJJHUM M3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA OOECIEYMBAET
M3y4YEeHUE APYTUX NUCLUUILIMH, KAK €CTECTBEHHO-HAYYHOr' 0, TAK U TYMaHUTAPHOIO LIUKJIOB, €€
OCBOEHHE HEOOXOAMMO JIJIsi IPOJOJKEHUsST 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue



y 00y4aromuxcsi HAy4HbIX MPEACTABICHUM O MPOUCXOXKICHUU U CYITHOCTH ajireOpandyecKux
a0cTpakiuii, cnoco0e OTpa)KeHUsI MaTeMaTUYECKON HAYKOM SIBJICHUN U MPOIIECCOB B MPUPOJIC
1 00IecCTBE, POJIM MAaTEeMaTUYECKOIO MOJEIUPOBAHUS B HAYUYHOM IO3HAHUU U B MPAKTHKE
crocoOCcTByeT (OPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHUS M KauyeCTB  MBIILICHHUS,
HEOOXOMMBIX JUIsl aJlanTaldd B COBpEMEHHOM Iu(ppoBoM oOmectBe. M3yueHue anreOpsl
€CTECTBEHHBIM 00pa3oM OOECIEeUUBAET Pa3BUTHE YMEHUSI HAOII0JaTh, CPAaBHUBATh, HAXOUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUSI, CIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBaTh CBOM JICMCTBUS U BBIBOJBI, (pOpMYIUPOBaATh yTBepkacHUsl. OCBOEGHHE Kypca
anreOpbl 00ecTeunBaeT Pa3BUTHE JIOTUUYECKOTO MBIIUICHUST 00YYaIOINXCsl: OHU UCIIOJIb3YIOT
NENyKTUBHBIE U  WHAYKTUBHBIC  pacCyxkjaeHus, 0000IlIeHne ¢  KOHKPETHU3ALHUIO,
a0cTparupoBanre u a”aioruto. OOydyeHue anredOpe MpesrnonaracT 3HAYUTEIbHBIH 00bEeM
CaMOCTOSTEILHOM JESITEIbHOCTH 00YyYarouuxcs, MO3TOMY CaMOCTOSITEJIbHOE pelIeHre 3a1ay
€CTEeCTBEHHBIM 00pa30M SIBJISICTCS pealin3alyel e TeIbHOCTHOTO MPUHITUTIA 00yUeHHUS.

B ctpykrype mporpammbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE
MECTO 3aHMMAIOT COJAECPXKATEIHHO METOJAMYECKHue JHUHUU: «Yucia W  BBIYUCICHUSY;
«Anrebpandeckue BhIpaKEHUs»; «YpaBHEHUS U HEpaBEeHCTBay; «DyHkuun». Kaxnas us stux
COJIEP)KATEIIbHO-METOUYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKCHUU YETHIPEX JIET U3yUCHHS
Kypca, €CTECTBEHHBIM 00pa30M MepPeruieTasiCh U B3aUMOJEHCTBYS C IPYTUMH €ro JUHUsIMH. B
X0JIe M3yUYCHHsS Kypca OOydaromUMCs TMPUXOJIUTCS JIOTHYECKH PacCyaaTh, HCIOJIB30BATh
TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM 11€71€CO00pa3HO BKIIOUHUTH B MPOTPAMMY
HEKOTOPBIE OCHOBBI JIOTUKH, ITPOHM3BIBAIOIIUNE BCE OCHOBHBIE pa3/iesibl MAaTEeMaTHYECKOIO
o0pa3oBaHUsS M CIOCOOCTBYIOUIME OBIAJACHUIO OOYYAlOUIUMHUCA OCHOB YHUBEPCAJIHLHOTO
MaTEMaTUYECKOTO sI3bIKa. Takum 00pa3oM, MOXKHO YTBEpXkKIaTh, YTO COJIEPKATEIBHON U
CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue auHuUM «Yuciaa W BBIYMCICHUS» CIY)KUT OCHOBOM Il JalbHEHIIETro
U3Y4YEeHHs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYUYAIOIIUXCS JTIOTUYECKOTO MBIIUICHHUS,
(bopMHUPOBAHUIO YMEHUS MOJIH30BATHCA AITOPUTMAMU, A TaKKe TPUOOPETEHUIO PAKTUYECKUX
HABBIKOB, HEOOXOMMBIX ISl IOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATUS O YKMCIIe B OCHOBHOM
IIKOJIE CBSI3aHO C pAIMOHAJBHBIMU U HPPANMOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
NPEACTaBICHUN O JEUCTBUTEIILHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YNCIOBOM JJUHUN OTHECEHO
K CTaplieMy 3BeHY OO0IIero oopa3oBaHHUs.

Copnepxanue AByX anreOpandecKkux JUHUN — «AnreOpandeckue BBIPAKECHUS» U
«YpaBHEHHsI ¥  HEPABEHCTBA»  CIOCOOCTBYET  (QOPMUPOBAHUIO Yy  OOyYaronImxcs
MaTEeMaTUYEeCKOTO armapaTta, HeOOXOAMMOTro IS PEIICHUs 3a7a4 MaTEeMaTHKU, CMEKHBIX
MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 337a4. B OCHOBHOW MmiKoJie yuyeOHBI MaTtepuai
TPYNIUPYETCS BOKPYT PpAalMOHATBHBIX BBIpOKEHHA. Anrebpa IEeMOHCTPUPYET 3HAYCHHE
MaTeMaTUKU Kak sI3bIKa JJI MOCTPOEHUS MAaTEMaTUYECKUX MOJENEH, OMUCaHusl MPOLECCOB U
SABJICHUH peanbHOro mupa. B 3agaun oOydyeHus anreOpe BXOIAT TaKkKe JajbHEWIlee pa3BUTHE
ANTOPUTMHUYECKOTO MBINIJICHUSI, HEOOXOJAMMOTro, B YaCTHOCTH, [JII OCBOCHHS Kypca
nH)OPMATHKN, W OBJAJEHUE HaBBIKAMHU JEAYKTHBHBIX paccyxnenuid. [IpeobpazoBanme
CUMBOJIBHBIX ()OPM BHOCUT CBOH crnenu@uueckwii BKIAJ B pPa3BUTHE BOOOpaKEHUS,
CrOCOOHOCTEN K MAaTEMAaTHUYECKOMY TBOPUYECTBY.

Conepxanue  (QyHKIIMOHATBHO-TPA(UUECKOW JIMHUM HAIIEICHO Ha TMOJy4YeHHE
00yJaroIMMHUCS 3HAaHUM O (YHKIUSIX KaK BaKHEHIIIEHM MaTeMaTHYeCKOW MOACHH IS
OMMUCAHUS U UCCIEIOBAHUS PA3HOOOPa3HBIX MPOLECCOB U SIBICHUN B MPUPOAEC U OOIIECTBE.
N3yuenne »Toro Marepuaia CinocoOCTBYET Pa3BUTHUIO y OOYyYaIOIIUXCS YMEHUSI UCIIOJIb30BATh
pa3lInyHbIE BBIPA3UTEIbHBIE CPENICTBA fA3bIKA MATEMAaTUKH — CJIOBECHBbIE, CUMBOJIMUECKUE,



rpaduyeckre, BHOCUT BKJaJ B (OPMUpPOBAHHME MPEACTABICHUM O pOJIM MaTeMaTUKU B
Pa3BUTUU LIUBUIU3AIMHU U KYJIbTYPHI.

Mecmo npeomema 6 yuebHoMm niaHe

B cootBerctBUM ¢ yueOHbIM T1aHOM (BapuaHT 1 AOOII OOO) Ha uzyuyeHue y4eOHOrO
Kypca «Anredbpa» ¢ 7 mo 9 kjacc OTBOAUT HE MEHee 3 4acoB B HEJENI0, BCEro 3a TPU rojaa
oOyueHus — 238 yacos.

Ocobennocmu pacnpeoenenus yuebH020 Mamepuaia no 200am ooy4eHus

Pacnipenenenue nporpaMMHOro Matepuaia yueoHoro kypca «Azreeopa» 8 AOOIT OO0
1 BapuanTa coorBerctByeT OOII OOO.

Cooepoicanue yuebHozo Kypca

7 Kknacc

Yuciia ¥ BBIYUCTCHUS.

Pannonanehbie yncia.

JlpoOu OOBIKHOBEHHBIC M JACCATUYHBIC, TIEPEX0j] OT OJHOM (popMbl 3amucu JIpodeit k
npyroii. [loHsiTMe palMOHANIBHOTO  4YHWCJa, 3aliCh, CpaBHEHHE, YIOPSIOYMBAHUE
palMoHAIBHBIX YHceld. ApupMeTHUECKUE NEUCTBUS C pAIlMOHAIIBHBIMU YHCiIamMu. PemieHue
3a/1a4 U3 peaIbHOM MPAKTUKK HA YaCTH, HAJAPOOH.

CreneHb ¢ HATypaJIbHBIM TTOKa3aTeJIeM: OMpeiesieHne, TpeoOpa3oBaHue BRIPAXKCHUIN Ha
OCHOBE ONpPEJIETICHUS, 3aMUCh OOJIBIINX YHCEI.

[IporienThl, 3amuch NPOLIEHTOB B BHjEC APOOM W JIpoOW B BUIE MPOIEHTOB. Tpu
OCHOBHBIC 3aJ]a4 Ha MPOIICHTHI, PEIICHHE 3a]1a4 U3 peallbHON MTPAKTUKHU.

[IpuMeHeHne MPU3HAKOB JETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIIN HaTypalbHbIX YHCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIHUOHAIBHOCTH.

AJireOpanyeckue BbIpasKeHU .

IlepeMeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHON. [onmycTuMble 3HaYEHUS
nepeMeHHbIX. [lpencTaBineHue 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BHJE (HOPMYJIBI.
Boruncnenuss nmo dopmynam. I[lpeoOpa3zoBanue OyKBEHHBIX BBIPAKEHHM, TOXICCTBEHHO
paBHBbIC BBIPAXKEHUS, MpaBUjIa IPeoOPa3oBaHUs CyMM U MPOU3BEICHUMN, IPABUIIa PACKPBITHS
CKOOOK ¥ TIpUBEICHHMsS TOMOOHBIX ciaraeMbiX. CBOMCTBa CTENMEHHM C HATypalbHBIM
MIOKa3aTeJeM.

OnHowneHnsl u  MHorowieHsl. CreneHb MHorowieHa. CliokeHue, BBIUUTAHHUE,
YMHOKEHUE MHOTO4JIEHOB. DOpMYyIIbl COKpPAILIEHHOT0 YMHOKEHHSI: KBapaT CyMMBbI U KBaApaT
pazHoctu. opMmyna pa3HOCTH KBaApaToB. PaznokeHne MHOTOUJIEHOB HA MHOKHUTEIIH.

YpaBHeHusl.

VYpaBHeHUEe, KOpeHb  ypaBHEHHs, TMpaBWia  NIpeoOpa3oBaHUsS  ypaBHEHUS,
PAaBHOCHUJIIBHOCTh YPAaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOI'O YpaBHEHU,
pelieHre JNUHEHHbIX ypaBHeHUW. CocTaBlieHHE YpaBHEHHI MO YCIOBUIO 3ajauyu. PemieHue
TEKCTOBBIX 3a/1a4 C OMOIbIO YPABHEHUH.

Koopannarsel u rpagpuku. @yHKUuM.

Koopaunara toukm Ha npsMmoi. PaccrosiHme mexay IByMsi TOUKaMH KOOPJIMHATHOU
MPSMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcmmcca M opuHATA TOYKH HA
KoopauHaTHOM miockocTH. [Ipumepsl rpadukoB, 3agaHHbiX Gopmynamu. UteHue rpadukoB
peanbHbiX 3aBucuMocTed. llonstue ¢ynxuuu. I'padux ynxuuu. CBoiicTBa (QyHKIUH.



JIunetinas ¢ynkiwms, ee rpaduk. ['paduk ¢pynkmnuun y=|x|. ['paduyueckoe pemeHnue TUHSHHBIX

YpPaBHEHUH.

8 knacc

Yucsia ¥ BbIYUCTICHUS.

KBaapatHbiii kopeHb u3 uucina. [lonstue o0 wuppauroHasbHOM uucie. [lecatnynbie
MPUOMKEHUST UppallMOHANIBHBIX uncesl. CBoMCcTBa apru(pMETUUECKUX KBaJpaTHBIX KOpHEH U
WX IPUMEHEHHE K TPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKECHUN U BHIYUCIICHUSIM.

JlecTBUTEIbHBIC YHCIIA.,

PanvionanbHbple  4uciaa, UppalMOHAJIbHBIE YKCIa, KOHEYHbIe U OECKOHEUYHBIE
JnecATUYHble JpoOu. MHOXECTBO JI€MCTBUTEIBHBIX YHCEN; JACHCTBUTENbHBIC YHCIA KakK
OECKOHEUHBIE JeCATUYHbIE TpoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM
JIEUCTBUTEIIBHBIX YUCE U KOOPJAUHATHOM MPSMOM.

CpaBHeHUE NEUCTBUTENBHBIX YUCEl, apu(METUUECKUE NEUCTBUSA C JCHCTBUTEIBHBIMU
YUCIIAMU.

AJireOpanvecKue BbIPaKeHHS.

Anrebpanueckass 1poobs. OCHOBHOE CBOWCTBO anreOpanyeckoil apoou. CroxkeHwue,
BBIYMTaHUE, YMHOXEHUE, JICJICHHE anreOpandeckux apooeit. PaiioHabHbIC BRIPAXKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHusl.

JluneliHoe ypaBHEHHE C JIByMS MIEPEMEHHBIMU U ero rpaduk. Cucrema qByX JTHHEHHBIX
ypaBHEHUN ¢ JBYMsI TIEpeMEHHBIMU. PellieHre cucTeM ypaBHEHUN CIIOCOOOM TOJICTAHOBKH.
[Iprmepsl pemeHnst TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM JINHEWHBIX YPAaBHEHUM.

DyHKIHNH.

['paduueckoe pernieHne CUCTEM JTMHEHHBIX YPaBHCHHM.

o k o
I'papuku GyHkiumii y = ~,y = +/x ¥ uX cBoMcTBa.
X

9 knacc

Yucnaa 1 BIYMCICHUS.

Crenens ¢ 1UeabIM NIOKa3aTesneM U ee cBoiicTBa. CTaHIapTHAs 3alKCh YUCTIA.

N3mepenus, npubIMKeHus, OICHKU.

Pa3mepbl 00BEKTOB OKPY’KAIOIIETO MUPA, JJIUTEILHOCTh MPOILECCOB B OKPYKAIOIIEM
MUpE.

[TpubnuxeHHOE 3HAYCHHE BEIMYMHBI, TOYHOCTH MpHUOMMKeHUs. OKpyTieHHUE YHCell.
[Ipukuaka 1 OLEHKa pe3yIbTaTOB BEIYMCIICHUM.

YpaBHeHUs U HEPABEHCTBA.

KBagpatnoe ypaBHeHue, GopMyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHUWI, CBOASAIIMXCA K JIMHEWHBIM W KBaApatHbIM. [Ipocreiimme
TpOOHO-pAIIMOHAILHBIE YPABHEHUSI.

Pemiennie  ApoOHO-pallMOHANIBHBIX ~ ypaBHEHWIl.  PeleHne  TEKCTOBBIX — 3ajad
anreOpanyecKuM METOOM.

UucnoBble HEpaBEeHCTBA M UX CBOMCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEIlHbIE HEpaBEHCTBA C OJIHOW mepeMeHHOH. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.

Koopannarsel u rpagpuku. @yHKOum.

UucnoBbie npoMexyTku. M3o0paxkeHue 4YUCIOBBIX MPOMEKYTKOB Ha KOOPAWMHATHOMU
PSAMOM.



[lonstne ¢ynkuuu. OOMacTh oONpeAesNeHus M MHOXECTBO 3HAYEHUH (YyHKLIHH.
CnocoObl 3aaHust PyHKLIHM.

I'padpux pynkiuu. Urtenue cBoiicTB ¢yHkuuu no ee rpaduky. Ilpumepsl rpaduxon
(yHKIUH, OTpaXaloUIMX pealbHbIE IPOLIECCHI.

OYHKIMY, ONUCHIBAIOUIME MPSAMYIO U OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTHU

y=kx,y= E, uxrpaduky u cBoiicTea. ®ynkiuny = kx + b,y = x2y=x3y = x, y=|x|,y =/x,

uX rpauKu U CBOWCTBA.

KBanpatnunas Qynkuus, ee rpadux u cBoictpa. [lapabosna, KOOpAUHATHI BEPIIMHBI
napadoJibl, 0Ch CHMMETPUHU MTapaloIbl.

I'paduueckoe perieHre ypaBHEHUN.

AJireOpanvecKue BbIPaKeHHS.

KBazpaTHbIil TpeXuiieH; pa3aoKeHUue KBaJpaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

[IpeoGpazoBaHue palOHAIBHBIX BHIPAKEHUI.

YpaBHeHUsS U HEPABEHCTBA.

Pemenue ypaBHEHMId, CBOJAUIMXCS K KBaJpaTHOMY, OMKBaJIpaTHOMY YpaBHEHHIO.
IIpumMepsl pelieHuss ypaBHEHUM TPETbEed M YETBEPTOM CTENEHEH pas3jloKEHUEM Ha
MHOUTEHU. J{poOHO-paliiOHaIbHbBIE YPaBHEHUS.

Cucrtembl ypaBHEHHU.

VYpaBHeHHE ¢ ABYyMsl TIEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX JTUHEHHBIX
YpaBHEHUN C IByMs NEPEMEHHBIMU. PerieHne cuctem JBYX ypaBHEHUMN, OJHO M3 KOTOPBIX
JIMHEWHOE, a IPYro€ — BTOPOU CTEIEHH.

[IpuMepbl pelieHHus CHCTEM HEJNMHENHBIX YPaBHEHH C JByMs IE€PEMEHHBIMHU.
['paduueckas mHTEpIIpETAIIUS CUCTEMBI YPaBHEHUHN C ABYMsI IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOOM.

KBangpaTHbie HEpaBEeHCTBA.

['paduueckass wuHTEpHpeTalis HEPABEHCTB M CUCTEM HEPABEHCTB C  JIByMsA
EPEMEHHBIMU.

Koopaunatel u rpagpuxu. OyHKUUM.

Ksanpatnunas ¢ynknms, ee rpaduk u cBoictBa. Ilapabosa, KOOpAWHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHH 1apadoIbl.

['paduyeckoe perieHrne ypaBHEHUM U CUCTEM YPaBHECHUH.

YucaoBbie MOCTEI0BATEIbHOCTH.

Omnpenenenue u cnocoObl 3a1aHNS YUCIOBBIX MTOCIIEJOBATEIbHOCTEH.

[loHATHE  YMCIIOBOM  MOCIENOBATEIBHOCTH. 3ajaHie  MOCIEA0BATEIBHOCTH
pEKyppeHTHOH hopMynoi u (OpMyIIoi n-To YiIeHa.

Apudmernyeckas W TeoMmerpuyeckas nporpeccun. Dopmynsl  n-ro  wieHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne wieHOB apuMETUYECKON M T€OMETPHUECKOW MPOTPEeCcCHil TOYKaMU Ha
KOOPAUHATHOM MIOCKOCTH. JINHEHHBIN U SKCIOHEHIIMATBHBIN pocT. CIOKHbBIE TPOLIEHTHI.

Pabouas nporpamma y4e0Horo kypca «I'eomerpus» 7-10 kinacesbl

Lenu usyuenus yuebnozo Kypca

Crnenys npenctaBieHHON paboueil mporpaMme, HAUMHASL C CEbMOI0 KJIacca Ha ypoKax
FEOMETPUM OOYYaIOMIMNCA Y4YUTCS MPOBOAUTH JIOKA3aTEIbHbIC PACCYXKIEHHUS, CTPOUTH
JOTMYECKUE  YMO3AKJIIOUCHMS, JIOKa3blBaThb HWCTHUHHBIE  YTBEPKICHHS W  CTPOUTH
KOHTPIPUMEPHI K JOKHBIM, MPOBOJUTH PACCYXKAEHUS «OT IPOTUBHOTO», OTJIMYATh CBOMCTBA



OT TpHU3HAKOB, (opMynupoBaTh oOpaTHbIC yTBepkAeHUs. OOydyaromuiicsi, OBIAJEBIINMA
HCKYCCTBOM PacCyk/J1aTh, OyJET NPUMEHATH €r0 U B OKPYKAIOIIEH KU3HHU.

[lenbto M3yueHUs TEOMETPUM SIBISETCS HUCIIOJNB30BAHUE €€ KaK HMHCTPYMEHTa NP
pelIeHNH KaK MaTeMaTUYECKHX, TaK U MPAKTHUYECKUX 3aJ]ay, BCTPEUAIOIIMXCS B peanibHOM
#Ku3HU. OKOHYUBIIUM KypC T€OMETPUU IIKOJBHUK JOJIKEH OBITh B COCTOSIHUU OMPEACIHUTH
F€OMETPUUECKYI0 (DUTYpy, ONUCATh CIOBAMH JIAHHBIM YEPTEk WM PUCYHOK, HAWTH IUIOMIAAh
3€MEJIbHOT0 Yy4YacTKa, pac CUYUTaTh HEOOXOAMMYIO JIMHY ONTOBOJIOKOHHOTO KabOeqsl Wiu
TpeOyemble pa3Mepbl Tapaxa s aBTOMOOWIS. OTOMY COOTBETCTBYET  BTOpasd,
BBIYHMCJIMTENIbHAS JTUHUS B U3YUYCHUU F€OMETPUU B IIKOJIE.

Yuutento pexkoMEHIyeTcs MoAO0UpaTh 3aJauyd MPAKTUYECKOrOo Xapakrepa s
paccMaTpuBaeMbIX TEM, YYHUTh JI€T€M CTPOUTh MaTEMaTHYECKHE MOJCIH peallbHbIX
KU3HEHHBIX CUTYyallUid, TPOBOJUTH BBIUMCICHUS] U OIICHUBATH aJICKBATHOCTh IMOJYYEHHOIO
pesynbpTata. KpaitHe BaXHO NOJUEpPKHUBATH CBA3UM TEOMETPUHM C JPYTUMHU TIpPEeAMETaMU,
MOTHUBHUPOBATh  HCIOJIB30BATH  OMPEACICHUS TCOMETpUUEeCKUX GUryp U  TOHATUH,
JIEMOHCTPUPOBATh TMPUMEHEHHE TOJYYECHHBIX yYMEHUW B (PU3MKE U TEXHUKE. OTH CBS3U
HauboJiee IPKO BUIHBI B TeMax «BekTopsl», « TpuroHoMeTpuueckue COOTHOIICHUs», «MeTtoa
koopauHat» U «Teopema [Tudaropay.

Mecmo yuebnozo kypca 6 yuebHom niane

Cornacno yue6nomy many (Bapuant 1 AOOIT OOO) yueOHBIN Kypc «I'eomeTpusi»
u3yyaercs ¢ 7 o 9 knacc.

VYyeOubiit kypce «I'eoMeTpus» BKIIOUAET CIEIYIONINE OCHOBHBIE pa3/eiibl CONECPHKAHUS:
«['eomerpuueckue ¢GuUrypel U UX CBOWCTBay, «M3MepeHHE T€OMETPUYECKUX BEIUYUH», a
Takke «JleKkapToOBbl KOOpAWHATBHI Ha IUIOCKOCTH», «BeKTopbl», «JIBUKEHHS IIIOCKOCTH» U
«IIpeobpazoBanus MOg00MS.

VY4eOHbIl T1aH TpelycMaTpUBaeT U3yYeHHE TeOMETpUH Ha 6a30BOM YPOBHE, UCXOS U3
He MeHee 68 ydeOHbIX yacoB B yueOHOM roay. Bapuant 1 AOOII OOO Bcero 3a Tpu roaa
oOydenus — He MeHee 204 vaca.

Cooepoicanue yuebrno2o npeomema

7 Knacc

Hauanbabpie nonsaTus reomerpun. Touka, npsmas, OTpe30K, Jyd. YTod. Buael yrios.
Beprukansuele u  cMexHble  yribl.  buccekrpuca  yrma.  [lapamnensHOCTP WM
MEePHNEHIUKYIIPHOCTD MPSMBIX.

OCHOBHbBIE TIOCTPOCHHSI C TMOMOUIBI0O LUPKYJIsd W JUHEHKH. TpeyronbHuk. Bricora,
MeJnaHa, OMCCEeKTpHUCa, UX CBOMCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUN TPEYTrOJbHUKU. HepaBeHCTBO TpeyrombHUKA.

CBolicTBa M TPU3HAKKM PABHOOEIPEHHOTO TpeyroiabHuka. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa 1 NpHU3HAKU MapajuieNbHbIX NpsAMbIX. CymMMa yIiIoB TpeyrojibHUKA. BHenHue
YTJIBI TPEYTOJIbHUKA.

[IpssMoyronbHbIA TpeyroabHUK. CBONCTBO MeAMAaHbl MPSIMOYTOJILHOTO TPEYTrOJbHUKA,
MPOBEJACHHON K rumnoreHy3e. I[Ipu3Haku paBeHCTBA NPSIMOYTOJbHBIX TPEYTOJIbHUKOB.
I[TpsAMOYTOIBHBIN TpeyronbHUK ¢ yriom 30°.

HepaBeHncTBa B TreoMeTpuu: HEPABEHCTBO TPEYroJibHUKA, HEPABEHCTBO O JIJIMHE
JIOMaHOM, TeopeMa 0 0O0JIbIIeM YyTJiie U OOJIbIIel CTOPOHE TPEYTOJbHUKA.

OKpYKHOCTB U KPYT, XOp/ia U JUAMETP, UX CBOMCTBA.

8 knacc

[lepnieHauKyIp U HAKIOHHAS.



I'eomerpruueckoe mecto ToueK. buccekrpuca yria U CEpeaUHHBIN NEPIEHAUKYIAP K
OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK.

JlomaHasi, MHOrOyrojabHUK. YerblpexyroiabHuku. Ilapamnenorpamm, ero npusHaku U
cBoiicTBa. YacTHble ciydau NapajuleiorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBajpar), HX
NpU3HAKKM W cBoiicTBa. Tpamenus, paBHOOOKas Tpameuus, €€ CBOWCTBA M MPHU3HAKHU.
IIpssmoyronbsHas Tpanenus.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOHCTBAa OCEBOM cuMMeTpuu. I[Ipumeps
CUMMETPHH B OKPYIKAIOIIEM MHUpE.

Merop ynBoeHus Menuansl. L{eHTpanbHass CUMMETpHS.

Teopema ®aneca u TeopeMa O NPONOPUHUOHANBHBIX OTpe3kax. LleHTp Macce
TPEYTOJIbHUKA.

CaolicTBa momaaei reomerpuueckux uryp. @opmyssl ISl IIIOMIAAN TPEYTrOJIbHHKA,
napajienorpamma, pom6a u tpanenuu. OTHOIICHHUE TUIOMAEH MOJOOHBIX QUTYD.

Brruncnenue miomiaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl I[ludaropa npu pemreHur MPaKTUYECKUX
3a/1ad.

[IpeobpazoBanue moao6us. [logoOre coOOTBETCTBEHHBIX DJIEMEHTOB.

[Tono6ue TpeyrodbHUKOB, KO3 duLreHT nogodus. [lpusHaku nogodust TpeyroabHUKOB
Cpennsist tuHus TpeyroiabHuka. [Ipumenenre mogo0us mpyu penieHuy IPaKTHYECKUX 3a1ad.

9 knacc

CuHyC, KOCMHYC, TAHT€HC OCTPOro yrjla IpsIMOYTOJbHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETpPHYECKOE TOkaecTBO. Tpuronomerpuueckue Gynkiuu yriaos B30°,45° 160°.,

B3anmHOe pacnosio)keHue OKpYKHOCTM U IpsMou. KacarempHas u cekymas K
OKpYKHOCTH. OKpYKHOCTb, BIHCAaHHas B yroji. BrnucaHHas W onucaHHas OKPYKHOCTH
TPEyroJIbHUKA.

Brniucannble 1 LeHTpalIbHbIE YIVIBL, YTOJI MEXIY KacaTeIbHOW U XOPAOH. YTJbI MEXKIY
XOpJlaMd M CEKylIMMH. DBrimcanHble W ONMCaHHBIE YEThIPEXYTrOJIbHUKHU. B3aumHoe
pacrnoyiokeHre ABYX Okpyx)Hocteil. Kacanme oxpyxknocTeil. OO0mme kacarelbHbIE K JTBYM
OKPYKHOCTSIM.

TeopemMa O NOpPOU3BEACHHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYIIHX, TEOpeMa O KBaJpaTe KacaTeJlbHOM.

Bekrop, annHa (MOAYJdb) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPHI, MPOTHUBOIOI0XKHO
HAaIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpALIMU HaJ
BeKTOpaMH. PazimoxkeHne BEKTOpa IO JBYM HEKOJUIMHEApHBIM BeKTOopaMm. KoopauHatsl
BEKTODA.

JlekapTOBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHUs NPSAMOW U OKPYKHOCTH B
KOOpAMHATaXx, IEPECEUCHUE OKPYKHOCTEH U NPAMBIX. MeTo[ KOOPIUHAT U €r0 IPUMEHEHHUE.

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°.0OcHoOBHOE TpUroHOMETpHUUYECKOE
TOXEeCTBO. DOPMYIIBI PUBEACHUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCHHYCOB M TeOpema CHHYCOB. PemeHwne
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

CkansipHoe Npou3BeI€HUE BEKTOPOB, IPUMEHEHUE JJIsI HAXOXKIACHUS JIJTUH U YTJIOB.

[IpaBunbHBIE MHOTOYTOJIbHUKHU. J[IMHA OKpYXHOCTH. ['pagycHas W paauaHHas mepa
yIJIa, BBIYMCICHHUE JJIMH AYT OKpYykHOCTEeH. [lmomane kpyra, cekropa, CerMeHTa.

JIBW>KEHHSI  IUIOCKOCTM W BHYTpEHHUE cuMMeTpun  duryp  (3jeMeHTapHbIe
npeactasnenus). [lapannensueiii nepenoc. [loBopor.



Pa0ouasi nporpaMma y4e0HOro Kypca «BeposiTHOCTb U CTATHCTHKaA» 8—9 Ki1acchl

Llenu usyuenus yuebHozo Kypca

B coBpemeHHOM 1M(POBOM MHpE BEPOSITHOCTh M CTATUCTUKA NPUOOpETaloT BCE
OOJIBIIYI0O 3HAYUMOCTb, KaK C TOYKU 3PEHUSI NPAKTUUYECKUX MPHIOKEHUH, TaK U UX POJHU B
o0pa3oBaHMU, HEOOXOAMMOM KaXXKJOMY ueJoBeKy. Bospactaer uucno mnpodeccuit, npu
OBJIaJICHUN KOTOpPBIMH TpeOyercs xopoiuas 0a3oBasi MOATOTOBKA B OOJACTH BEPOSTHOCTH H
CTaTUCTHKH, TaKas MOJATOTOBKA BaXKHa IJIs MPOJOJDKEHUs 0oOpa3oBaHUS U JUIsl YCHEITHOM
npodeccuoHanbHON Kapbephl.

Kaxxp1il yenoBek MOCTOSIHHO NMPUHUMAET PEIICHHUS HAa OCHOBE HMEIOLIUXCS y HEro
JaHHBIX. A JUisi 0OOCHOBAHHOT'O MPHUHSTHUS PELICHUS B YCIOBUAX HENOCTaTKa WM M30BITKA
nHpopMa HEOOXOJWMO B TOM YHUCJIE XOpOHio CHOPMUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBIIIICHHUE.

NMeHHO mO3TOMY OCTpO BCTaja HEOOXOAMMOCTh C(OpMUPOBaTH y OO0ydYarOIIUXCA
(GYHKIMOHAIBHYIO T'PAMOTHOCTh, BKIIIOYAIONIYI0 B Ce0s B KayecTBE HEOThEMIIEMOM
COCTaBIIAIOIIEH yMEHUE BOCHPUHMMATh M KPUTUYECKH aHAIU3UPOBATh HHPOPMAIIHIO,
NPEJICTABIIEHHYI0 B pa3IMYHBIX (opmax, MOHMMATh BEPOSTHOCTHBIA XapakTep MHOTUX
peaNbHBIX MPOIECCOB M 3aBUCUMOCTEHN, MPOU3BOJUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.
3HAKOMCTBO C OCHOBHBIMH NpPHUHIIMIAMHU cOOpa, aHaiW3a W MPEACTaBICHUS JAHHBIX W3
pasnuuHbIX cdep KU3HM oObmiecTBa W rocygapcrBa NpuOOHIaeT oOOydaroImuxcs K
OOIIECTBEHHBIM HWHTepecaMm. V3ydyeHne OCHOB KOMOMHATOPUKM pa3BUBAET HABBIKH
opraHuzanuu nepebopa U mojcyeTa yMcia BAPUAHTOB, B TOM UYHMCJIE, B MPUKIAJAHBIX 3a/1a4ax.
3HaKOMCTBO C OCHOBaMHU TEOpUU TpadoB cO3/laeT MaTreMaTU4ecKuil (QyHIaMEHT IS
dbopMupoBaHUS KOMIIETEHIIMI B 00JacTH MHGOPMATHKU U HUPPOBBIX TexHosnorui. Ilomumo
ATOr0, TMPU HU3YYEHUM CTATUCTUKA U  BEPOSTHOCTH OOOTAIAlOTCA  TpEeACTaBICHUS
oOy4Jaromuxcs O COBPEMEHHOW KapTHHE MHUpa U METOJIax €ro UCCiel0oBaHusi, GOpMUPYETCS
NOHMMAaHHE POJIM CTATUCTUKM KAaK MCTOYHUKA COIMAJIbHO 3HAYUMOW HWHGOpPMAIUU H
3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUICHHUS.

B coorBercTBUM C [aHHBIMH LENSMH B CTPYKType NpPOrpaMMbl Y4eOHOTro Kypca
«BeposITHOCTP M CTAaTUCTHKA» OCHOBHOW WHIKOJBI BBIJEIEHBI CIEAYIONIUE COJEPKATEIBHO
meroanueckue JuHuM: «lIpeactaBneHne aHHBIX W ONUCATEIbHAs  CTAaTUCTUKA;
«BeposTHOCTEY; «DNeMEeHTh KOMOMHATOPUKIY; «BBenenue B Teoputo rpadosy.

Conepxanue nuHuu «lIperncraBieHue AaHHBIX W ONMHUCATENbHAS CTATUCTHKA)» CIIYXKHUT
OCHOBOM /151 JOPMUPOBAHUS HABBIKOB PaOOTHI ¢ HH(GOPMAIUEl: OT YTEHHS U UHTEPIPETAuU
uH(OpMaIMK, TPEACTaBICHHOW B TaOIWIIaX, Ha [aMarpaMmax W rpadukax 10 coOopa,
IIPEICTABIICHNS M AHAJIW3a JAaHHBIX C HCIIOJIb30BAHUEM CTATUCTUYECKUX XapAKTEPHUCTHK
cCpenqHuUX M pacceuBaHusd. Paboras ¢ JgaHHBIMH, OOydaromuecs y4yaTcsi CUYUTBIBaTh U
WHTEPIPETUPOBATh JIaHHBIE, BBIABUIAaTh, APTYMEHTUPOBATb W KPUTHUKOBATH MPOCTEHIINE
TUIIOTE3bl, Pa3MBIIUIATh HaJ (PaKTOpaMH, BI3BIBAIOIIMMU W3MEHUYHMBOCTb, U OIICHUBATh HX
BJIMSIHUE HA PACCMAaTPHUBAEMbIE BETUYMHBI U ITPOLIECCHI.

NHTynTHBHOE  TIPEACTABIEHHE O  CIyYallHOM  HM3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW Y TEHJCHIIMNA CTAHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW JJISl U3YUECHUSI TEOPUU
BEpOSITHOCTEN. bosplioe 3HaueHNe 37€Ch UMEIOT IPAKTUYECKUE 3a/1aHNs, B YACTHOCTHU OIBITHI
C KJIACCUYECKUMU BEPOSITHOCTHBIMHU MOJIETSIMHU.

[TonsiTe BepOsITHOCTH BBOJUTCS Kak Mepa MpaBaonono0us ciydailHoro coObitus. [Ipu
U3YYEHUM Kypca oOydaromiyecss 3HAKOMSTCS C MPOCTEUIIMMU METOJaMHU BBIYMCIICHHMS
BEPOSITHOCTE B CIyYalHbIX JKCIEPUMEHTAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU



HCXOJaMH, BEPOATHOCTHBIMHU 3aKOHAMH, MMO3BOJISIOUIMMHU CTaBUTh U PEIIaTh 0O0JIee CIOXKHBIE
3amayu. B Kypc BXOJIAT HavaJbHbIE NMPEACTABICHUS O CIyYalHbIX BEIMYMHAX U UX YHCIOBBIX
XapaKTepUCTUKAX.

Taxxe B pamMKax 3TOro Kypca OCYILIECTBISIETCS 3HAKOMCTBO OOYYaroOLIUXCS C
MHO>KECTBAMHU M OCHOBHBIMHU OINEpaLUSIMH HaJ MHOXECTBAMH, PACCMATPUBAIOTCS MPHUMEPHI
MPUMEHEHUS JUIsl PELLIEHUs 3a/1a4, a TaKKe UCIOJb30BaHMs B IPYTMX MATEMATHYECKUX Kypcax
U y4yeOHBIX IpeIMETax.

Mecmo yuebnozo kypca 6 yuebHom niane

B 8—9 knaccax msyuaercss kypc «BeposiTHOCTb M CTaTUCTHKa», B KOTOPBIA BXOIAT
paznensl:  «lIpencraBieHue JaHHBIX M ONMCATENIbHAs CTAaTUCTHKa»; «BeposaTHOCTHY;
«DNeMeHTbl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoy.

CornacHo yue6Homy miuany (BapuanT 1 AOOII OOO) Ha u3yueHue NaHHOro Kypca
orBojuTcs 1 yueOHbIN yac B Hezento B 7-9 kinaccax, Bcero 102 yueOHbIX yaca.

Cooepoicanue yuebHozo Kypca

1 Kknacc

[IpencraBienne JaHHBIX B BUJE TaONuUL, Auarpamm, rpadukoB. 3anojiHeHUE TaOJIHIL,
YTeHHE M TMOCTPOEHUE JuarpaMMm (CTOJIOMKOBBIX (CTOJOYATBHIX) W KPYroBbIX). UTeHue
rpauKoB peanbHBIX TNpoleccoB. I3prneuenue wuHbopManmMu W3 aUarpaMm U TaOIuI,
UCIIOJIb30BaHUE U UHTEPIIPETALNS JaHHBIX.

OnucaTenbHas CTaTUCTUKA: cpefiHEe apudmeTnyeckoe, MearaHa, pa3Max, HauOobllee
Y HauMEHbIIIee 3HaYeHUs] Habopa YuCIOBBIX AaHHBIX. [IpuMepshl ciyyaitHO H3MEHYHUBOCTH.

CrnydaliHbII 3KCIIEpUMEHT (OMBIT) U chydaiiHoe coObITHEe. BepoATHOCTH M 4YacToTa.
Ponb ManoBepOATHBIX U TMPAKTUYECKU JOCTOBEPHBIX COOBITHII B MpUpoOJie U B OOIIECTBE.
MoHerta u urpajibHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Crenenp BepimmHbl. Yuciao pebep u cymmapHas CTENEHb
BepiuH. [Ipencrasnenne o cBsa3Hoctu rpada. Llenu u uuxiel. Ilytu B rpadgax O6xon rpada
(atinepoB nyTh). [IpencraBienue 06 opueHtTupoBaHHoM rpade. Pemienue 3agad ¢ MOMOIIBIO
rpadoBs.

8 xknacc

[IpencraBnenue naHHBIX B BHJE TaOIUI, AUarpaMm, rpad@ukoB. MHOXECTBO, FIEMEHT
MHOXXECTBa, MOAMHOXecTBO. Omnepaiy HajJ MHOXECTBaMHU: OOBEIUHEHHUE, TepeceueHue,
nonojiHeHre. CBOMCTBa omepanuii HaJl MHOKECTBAMH: MEPEMECTUTEIBHOE, COUYETATEIbHOE,
pacnpeaenuTeNnbHoe, BKIOYeHHs. Vcrnonb3oBaHue rpaguueckoro mpeicTaBieHuss MHOXKECTB
JUIS ONIACAHUS peabHBIX MPOLECCOB U SIBJICHUH, IPU PELLICHUH 3a4ad.

M3mepeHne paccenBaHMs JAaHHBIX. J(Mcriepcust U CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. JluarpaMma paccenBaHUs.

DnemMeHTapHble COOBITHSA ciydaiHoro ombiTa. CiydaiiHbie coObiTHs. BepostHocTH
coObITUH. OTBITBI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH. CiydallHbIM BBIOOD.
CBs13p MEXy MaJIOBEPOSATHBIMU M MPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMH B IPUPO/E,
00IIIecTBE M HayKe.

HepeBo. CBoiicTBa JAEpEBbEB: E€JUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHUCAYEH
BEPIIMHBI, CBSA3b MEKIY YHCIOM BEpIIMH U 4uciioM pedep. IIpaBuino ymHOoxkeHus. Pemenue
3a1a4 ¢ nomoiibio rpadoB. [IpoTuBononoxHsie coObiTUs. Juarpamma Diinepa. O0beuHEHNE
n nepeceueHue coObiTuil. HecoBmecTHbie coObITHS. Dopmysa CIOXKEHUS BEPOSATHOCTEH.
VYcnoBuas BepositHOCcTh. [lpaBuiio ymuoxkenus. HezaBucumbie coObiTusi. I[lpencraBienue
JKCIIEpUMEHTA B BUJE JepeBa. PemieHue 3aauy Ha HaXO0XKICHHE BEPOSITHOCTEM C MOMOILIBIO
JiepeBa CIIy4aiiHOTO 3KCIIEPUMEHTA, TUarpamMmm Jujepa.



9 knacc

[IpencraBienne pAaHHBIX B BUJE TaONuUl, auarpaMm, rpauKoB, HHTEpIpeTanus
naHHBIX. YTeHne ¥ nocTpoeHue Taldaul], 1uarpamMmm, rpa)uKoB 10 PeaIbHbIM JaHHBIM.

[lepe6op BapuantoB. IlepectanoBku u daktopuan CouyeTaHHs M YHUCIO COYECTAHUHU.
Tpeyronpnuk Ilackans. Pemenne 3agau ¢ MCNOJIb30BaHUEM KOMOMHATOPHUKHU.

I'eomerpuueckast BepossTHOCTh. CiyyaliHbIi BBIOOP TOUKHU U3 (PUTYPHI HA MJIIOCKOCTH, U3
OTpEe3Ka U U3 Ay OKPYKHOCTH.

Hcneitanne. Yenex u Heymada. Cepus ucnblTaHMid 10 mepBoro ycmexa. Cepus
ucneiTanuii bepuysum. BepostHoCcTH cOOBbITHIA B cepuu UcTibITaHU bepHyim.

CiyvaiiHasl BEJIMUMHA U PACIpPEACICHUE BEPOSTHOCTEN. MaTeMaTnueckoe OKUJAHUE U
nuctiepensd. [IpuMepsl MaTeMaTHYECKOTO OKUIAAHUSA KAK TEOPETUUECKOr0 CPETHETO 3HAYEHUS
BEJIMYUHBI. MaTeMaTH4ecKoe 0KUAAHUE U JUCTIEPCUS CIIYYalHON BEIMYNUHBI «YUCIIO YCIIEXOB
B CEPUU UCTIBITAHUU bepHym».

[lonstue o 3akoHe OONBIIMX YHcesl. M3MepeHue BEepoSITHOCTEH € MOMOIIbIO YaCTOT.
Ponb 1 3HaUeHHe 3aKOHA OOJBIINX YUCEN B MPUPOJIE U OOILECTBE.

IInanupyemvie pesyromamuvl  yuyebHO20 npeomema «Mamemamuka» Ha YpoeHe
OCHOBHO020 06uje20 06pa308aHUs

1) ymenue omepupoBaTh MOHATHUSAMU: MHOXECTBO, IOJMHOXECTBO, OINEpalUHd HaJ
MHOKECTBAMH; YMEHHUE ONEPUPOBATH MOHATHSAMU: Tpad, CBI3HBIM Tpad, nepeBO, IHUKI,
OPUMEHSATh MX TMPH pPEUICHUHW 3aJa4; YMEHHME HCIOJb30BaTh Tpaduueckoe MpeacTaBiIeHHE
MHOYECTB JIJI1 ONMHMCAHUSl PEAIbHBIX MPOLECCOB U SIBJICHUM, NPU PELICHUH 33a/1a4 U3 APYTHUX
y4eOHBIX IPEIMETOB;

2) yMEHHE OIEpUpOBaTh MOHATHSAMHU:  OINpPEACICHUE, aKCHUOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHHUE DPACIIO3HABATh WCTUHHBIE W JIOXKHBIE BBICKA3bIBaHUs, IIPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUN;

3) yMeHHe OonepupoBaTh NOHATUAMU: HATypaJIbHOE YHCIIO, IPOCTOE U COCTABHOE YHUCIIO,
JNEJIMMOCTh HATYpPaJIbHBIX YMCEN, IPU3HAKU JEJIUMOCTH, LEJIIOE€ YKCIO, MOAYJb YHUCIA,
OOBIKHOBEHHAs JIpo0b U ACCATHYHAA IpOOb, CTAHAAPTHBIM BHUJ YMCIA, PAIMOHAIBHOE YHCIIO,
UppaAllMOHAIIBHOE YHCIIO, apu(PMETHUYECKUN KBAaJpPATHBIM KOpPEHb, YMEHHE BBHITIOJIHATH
JNEUCTBUA C YHCIAaMH, CPAaBHUBATH W YIOPSAOYMBATH YHUCIA, IPEACTABIATH 4YUCIAa Ha
KOOPAMHATHOM MPSIMOM, OKPYIJIATh YMUCIA; YMEHHE JeJIaTh NPUKUJIKY U OLIEHKY pe3yibTara
BBIYMCJICHUM;

4) yMeHue oneprupoBaTh MOHATUSIMH: CTEIIEHD C LIEIbIM [TOKa3aTeseM, apupMeTHYeCKUi
KBaJIpaTHbIN KOpeHb, MHOTOWIEH, anredpandeckas 1po0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM
HATypaJIbHOM CTemeHu OoJiblIe eAMHMIIBI; YMEHHE BBIMOIHATH pacdeTsl Mo (opmyliam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAllMOHATIBHBIX BBIPAKEHUN M BBIPAKEHUIH C KOPHSIMH,
pa3iokKeHre MHOTOWIeHa Ha MHOXKUTENH, B TOM YHCJE C UCIOIb30BaHUEM (POPMYJ PA3HOCTH
KBaJIpaToOB U KBaJpaTa CYMMBbI U Pa3HOCTH;

5) yMeHHe omnepHpoBaTh NOHATHSAMHU: YHCIOBOE PABEHCTBO, YpPAaBHEHHE C OJHOM
IIEPEMEHHON, YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHME pEIIATh
JUHEWHbIE W KBaJApaTHbIE YpaBHEHHUS, JApPOOHO-pAllMOHAJbHBIC YpaBHEHHS C OJIHOM
MIEPEMEHHOW, CUCTEMBI JBYX JIMHEUHBIX YPABHCHHH, JUHEWHbBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE U JpOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHCIIE MPHU
pelIeHnn 3axad U3 JAPYTMX NPEIMETOB M IPAKTHYECKUX 3a7ad;, YMEHHE HCIOJIb30BaTh
KOOPJIMHATHYI0 MPSAMYH0 W KOOPAMHATHYI IUIOCKOCTh [UJIsi HM300paKeHWs peleHui
YPAaBHEHH, HEPABEHCTB U CUCTEM;



6) yMeHHE OINEepUpOBaTh MOHATUAMH: (QYHKUUA, rpa@uKk (QyHKUMH, HYIH (QYHKIUH,
MIPOMEKYTKHA 3HAKOMOCTOSIHCTBA, MPOMEKYTKM BO3pacTaHusi, yObIBaHUS, HaumOoJblIee U
HauMEHblLIee  3HayeHuss  (QYHKIUM; YMEHHE  ONEpUPOBAaTh  MOHATUAMM:  MpAMas
MPONOPLMOHATIBHOCTh,  JUHEHHas  (QyHKUus, KBajgparuyHas  (QyHKUMA, oOpaTHas
MPONOPLMOHAIBHOCTh, Tapabona, TUNepOosia; YyMEHUE CTPOUTh TIpaduku (QyHKIUH,
UCIIOJIb30BaTh TpaUKu 11l ONPEAEIICHHs CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, AJI pELICHUS
3a/lay U3 JAPYTrux Y4YEOHBIX MPEAMETOB M peanibHOW KU3HU; YMEHHUE BBIpaXaThb (POpMYyIaMu
3aBUCUMOCTU MEXKy BEIMUMHAMU;

7) yMEHuE OIepupoBaThb NOHATHUSAMU: TOCIEAOBATENBHOCTh, apupMeTuyeckas u
reoMeTpuYecKass NPOrpecCHH; YMEHHE HCIO0JIb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEH,
(GopMynbl CyMMBbI M OOIIEro 4ieHa MpU PELICHUWH 3aJad, B TOM YHUCIE 3aJad U3 APYyrux
y4eOHBIX IPEIMETOB U PEAIbHON KU3HU;

8) yMeHue pemaTh 3a/ladyd pa3HbIX TUMOB (B TOM YHUCJE Ha MPOLEHTHI, A0JIM U YaCTH,
JIBUXKEHUE, padOTy, LIEHY TOBAPOB U CTOMMOCTh MIOKYTIOK M YCIYT, HAJIOTH, 33J1a4l U3 00J1acTH
yIpaBi€HUs JUYHBIMM M CEMEHHbIMU (HUHAHCAMM); YMEHHME COCTaBISATH BBIPAXKEHUS,
yYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 3a/1a4M, UCCIIEI0BATh MOJIYYEHHOE PEIIeHUEe
U OLICHUBATh MPABJION0I00HOCTD MOTYYEHHBIX PE3yIbTATOB;

9) ymeHnue onepupoBaTh MOHATUAMH: (PUTYpa, TOUKA, OTPE3OK, MpsiMas, JyY, JIOMaHas,
yroJl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PaBHOOCAPEHHBIH U PAaBHOCTOPOHHUN TPEYTOJIbHUKH,
OpSIMOYTOJIBHBIM ~ TPEYroJibHUK, MeJMaHa, OHWCCeKTpHca U  BBICOTa TPEYroJIbHUKA,
YeThIPEXYTrOJbHUK, MapajuiesiorpaMM, poMO, TPSIMOYTOJbHUK, KBaApar, Tpamelus;
OKPYXHOCTb, KPYT, KacaTejlbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (pUTypamu; yMeHHE
pemaTte 3a7ayd, B TOM YHMCJIE W3 MOBCEIHEBHOHN W3HU, Ha HAXOXKIECHHUE T'€OMETPHUYECKUX
BEJIMYUH C IPUMEHEHHUEM HU3YUYEHHBIX CBOMCTB (PUTYD U (PaKTOB;

10) ymeHue onepupoBaTh MOHATUSAMH: PABEHCTBO (DUTYp, PaBEHCTBO TPEYrOJbHUKOB;
NapajuieIbHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX, YTOJI MEXAY NPSIMbIMHU, HNEPIEHAUKYIISP,
HAKJIOHHAsI, IPOEKIIHsI, To00ue PUryp, Mo J00HbIE TPEYTOIbHUKH, CHMMETPHS] OTHOCUTEIHHO
TOYKM W TPSIMOM; yMEHHE paclo3HaBaTh PABEHCTBO, CHUMMETPUIO M Tonodue uryp,
NapajuieIbHOCTh U MEPIEHIUKYISIPHOCTh NPSIMBIX B OKPY’KaIOIIEM MUPE;

11) ymMenue omnepupoBaTh MNMOHATUSMM: JJIMHA, PACCTOSHHUE, Yroj (BEJWYHMHA Yria,
CHUHYC M KOCHUHYC yTja TpPEeyroJibHUKA), IJIOIIa/lb; YMEHUE OLEHUBATh Pa3Mepbl MIPEAMETOB U
O0OBEKTOB B OKpYXKAIOIIEM MHpE; YMEHHE MPUMEHSATh (POPMYIbI MEepUMETpa U IUIOMIAJH
MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH H IUIOIIAAU Kpyra, o0bemMa HpSAMOYTOJIbHOTO
NapajielieNune1a; yMEHUE IMPUMEHATh IPU3HAKHM PABEHCTBA TPEYTOJBHHUKOB, TEOPEMY O
CyMMeE YTJIOB TpeyrojbHHKa, Teopemy lludaropa, TpuroHoMerpuyeckue COOTHOLICHUS s
BBIYMCJICHUS JUIMH, PACCTOSHUU, TUIOIIAJCH;

12) ymenue wu3o0pakaTh IUIOCKHE (UTYphl U MX KOMOWHAIIMU, MPOCTPAHCTBEHHBIC
Gurypbl OT pyKH, C MOMOUIbIO UYEPTEKHBIX WHCTPYMEHTOB U 3JEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJI CUMBOJIbHOMY OIIMCAHUIO;

13) ymeHue omnepupoBaTh MOHATHSAMHU: NPSIMOYIOJbHAs CHUCTEMA KOOPJWHAT;
KOOPJMHATBHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEJICHNE BEKTOPa Ha YUCIO, CKASIPHOE
IIPOU3BEAECHUE BEKTOPOB; YMEHHUE MCIOJb30BaTh BEKTOPBI U KOOPAUHATHI JUJISl IPEACTABICHUS
JAHHBIX U PELIEHUS 3a/1a4, B TOM YUCJE U3 APYTUX y4eOHBIX IPEIMETOB U PEAIIbHON XKU3HU;

14) ymeHue omnepupoBaTh IMOHATUSMH: CTOJOUMKOBBIE W KpPYIOBbIE JHarpamMmbl,
TaONMuIBl, cpenHee apudMeTHYecKoe, MeauaHa, HauOoJblllee W HaWMEHbBIIEe 3HAYEHHS,
pa3Max 4YHCIOBOro HalOOpa; yMEHHME H3BJIEKaTb, HHTEPIPETUPOBATH U NPEOOpPa30OBBIBATH
MH(pOpMAIMIO, IPEICTABIECHHYIO0 B TAa0JMIAX M HA JHUarpaMmax, OTPa)karollyl CBOICTBA U



XapaKTePUCTUKN PEaNbHBIX MPOIECCOB W SBJICHUI; YMEHHE pAaCIO3HABaTh W3MCEHUYHUBBIC
BEJTUYMHBI B OKPYIKAIOIIEM MHPE;

15) ymenue omnepupoBaTh MOHSATUSIMU: CIyYaHBIA OMBIT (CIy4alHBIA SKCIEPUMEHT),
AJIEMEHTApHOE COOBITHE (DPJIEMEHTAPHBIA HCXOJ1) CIYyYalHOIrO ONbITa, CIy4ailHOE COOBITHE,
BEPOSITHOCTh COOBITHS; YMEHHE HAXOJIUTh BEPOSTHOCTH CIYYaHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXXHBIMH  DJICMCHTAPHBIMU ~ COOBITHSIMH; YMEHHE peliaTh 3a7a4d  METOJIOM
OpraHMW30BaHHOIO Tepedopa U C UCMOJIB30BAaHUEM MpaBUIa YMHOXKEHUS, YMEHUE OLICHUBATH
BEPOSITHOCTU PEabHBIX COOBITUN WM SBJICHUH, TOHUMATh POJIb MPAKTUYCCKUA JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHUPE M B JKU3HH; 3HAKOMCTBO C ITOHSATHEM
HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YKCENl M €r0 POJIbI0O B MAcCCOBBIX
SIBIICHUSX;

16) yMeHue BBIOMpPATH MOAXOMSIIMA HW3YyYEHHBIM METOJ IS PEIICHHUS 3a/auH,
NIPUBOJUTH MPUMEPHI MATEMATHICCKUX 3aKOHOMEPHOCTEH B MPUPOJIC W )KU3HHU, PACIIO3HABATH
NPOSIBIICHWE 3aKOHOB MaTEMaTHKH B WMCKYCCTBE, OIMUCHIBATH OTCIIBHBIC BBIJAIOIIHECS
pE3YJIBTATHI, TOJYYCHHBIC B XOJC Pa3BUTHS MaTEeMaTHKW KaK HAayKd, NMPUBOJWTH IPHUMEPHI
MaTEMaTUYCCKUX OTKPHITHI M MX aBTOPOB B OTEYCCTBEHHOW M BCEMUPHON UCTOPHH.

CrieniMaibHbIC pPe3yJIbTaThl:

Brnagenue 3puTeNbHO-0CSI3aTEIBHBIM CITIOCOOOM 00CIICIOBAaHUS M BOCIIPUATHUS IIBETHBIX
(WM KOHTPAcCTHBIX, YEPHO-OENBbIX) penbedHBIX H300paKCHUI TPEIMETOB, KOHTYPHBIX
N300paKEHUH TEOMETPUICCKUX (PUTYP U T.II.

YMeHre BBINMOJHATH, TMPU TIOMOIIM YEPTSKHBIX HMHCTPYMEHTOB T'€OMETPHUUYCCKHE
OCTPOCHHsI, MOCTpOeHHE rpaduKoB PYHKIUH, AUarpamMm U T.11.

YMeHue 4uTaTth IBETHBIE (MM KOHTPACTHBIE, udepHO-Oesbie) penbedHble TIpaduku
AJIIEMEHTAPHBIX (DYHKIINI Ha KOOPAMHATHOM MJIOCKOCTH.

Brnagenue npaBuiiaMu 3anicu MaTeEMaTHYECKUX (OPMYIT U CIIELMATIBHBIX 3HAKOB.

Brnangenue npuemamu npeoOpa3oBaHus MATEMATUYECKUX BBIPAKEHUH.

TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumenoBanue
(ungposbie)
pa3eJ0B U TeM Be KonTpo IpakTn
n/n oOpa3oBaTe/ibHbIE
NMPOrpaMMbl ero JIbHbIE Pa00ThI [YecKHe PadOThI
pecypcsbl
H )
Z[eP“I(:TBI/I:I1 Tcyngrj I’H;’;i;lzif; 43 1 Buomorexa LIOK
P https://m.edsoo.ru/7f4131ce
YUCIIaMH
Harnannas
reoMmeTpus. JIunum Ha 12 2 Buomorexa LIOK
Pro https://m.edsoo.ru/7f4131ce
MJIOCKOCTH
OOBIKHOBEHHBIE 48 1 bu6mmoreka [JOK
npoou https://m.edsoo.ru/7f4131ce
Harnsannas 10 1 bu6mmoreka [JOK
reoMeTpusi. MHOTOYroJIbHUKU https://m.edsoo.ru/7f4131ce
b K
JlecsiTuunbie TpoOH 38 1 nommorexa HO

https://m.edsoo.ru/7f4131ce
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Harnsannas
reometpus. Tena u purypsl B 9 1 Brbmorexa LIOK
prit. M https://m.edsoo.ru/7f4131ce
[MPOCTPAHCTBE
[ToBTOpEHUE N 10 1 bubnuorexa [IOK
00001eHne https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO 4 4
YACOB I10 [TIPOI'PAMME 170
6 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBanue
(uudgpossbie)
pa3aesioB M TeM Be Kontpo IIpakTn
n/n o0pa3oBaTtejibHbIE
MporpaMMal ero JIbHbIE PA00THI [UeCKHEe PadoThl
pecypchl
H 30 1 bu6moreka [IOK
ALYPAIBHBIC THCTA https://m.edsoo.ru/7f414736
H
ar“;IHHa” , Bu6miorexa [JOK
reomerpus. [Ipsmbie Ha https://m.edsoo.ru/7f414736
ITOCKOCTH
bu6moreka [IOK
2 1 1
flpobu 3 https://m.edsoo.ru/7f414736
Harnsgnas 6 1 bu6moreka [IOK
reomeTpusi. CHMMETpHS https://m.edsoo.ru/7f414736
Bripaxenus ¢ 6 bubnuorexa [JOK
OykBaMu https://m.edsoo.ru/7f414736
H
TEOMET HELFHC;I{)IIL/;M bl Ha 14 1 1 Bubnmorexa LOK
DI P https://m.edsoo.ru/7f414736
[JI0CKOCTH
IlonoxxurenpHbIiC 1 40 1 bu6mmoreka [IOK
OTPHIIATECIILHBIE YHCIIA https://m.edsoo.ru/7f414736
[IpencraBnenue 6 1 bu6mmoreka [IOK
TTaHHBIX https://m.edso0.ru/7f414736
reoMer H;Im;il;aﬂ bl B 9 1 Buomorexa LIOK
prot P https://m.edsoo.ru/7f414736
MMPOCTPAHCTBE
[ToBTOpEHME, 20 1 bubnuoreka [JOK
0 0000111eH1E, CUCTEMATU3aLIUS https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO 5 5
YACOB I10 ITPOI'PAMME 170
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