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NOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma no ydyeOHOMy npeameTry «MaremaTtvka» Ha ypOBHE OCHOBHOIO

oOmiero o0pa3oBaHus SIBJISETCS YaCTbIO OCHOBHOW 0Opa30BaTesbHON MPOrpaMMbl OCHOBHOIO
oO1ero o0pa3oBaHus, pazpaboTaHa Ha OCHOBE:

1.

®denepanbHOro 3akoHa ot 24 ceHtsiops 2022 rona Ne 371-d3 O BHeceHUM U3MEHEHU B
Oenepanbubiii 3akoH «O0 oOpa3zoBannu B Poccuiickori ®denepanuu» u cratbu 1
®enepanbHOro 3akoHa «00 06s3aTenbHbIX TpeboBaHUsIX B Poccuiickoit denepaunny.
®enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273 ®3 «O6 obpazoBanuu B Poccuiickoit
denepanumy».

[Ipukaza MunuctepctBa npocBemienus PO ot 18.05.2023 Ne370 «O06 yTBepkaeHUU
(dhenepanbpHOI 00pa3zoBaTEIbHON MPOTPAMMBI OCHOBHOTO 00I1IETO 0Opa30BaAHUS.
®denepanbHOl  00pa3oBaTEIBbHOM MPOrpaMMbl  OCHOBHOTO 00IIero oOpa3oBaHus,
yTBEpKIACHHOU npuka3zoM MunuctepcrBa npocsemienust PO or 18.05.2023 Ne370.
[Ipukaza MunncrepcrBa npocseuenust Poccniickoit @enepannn ot 31.05.2021 Ne 287
"O6 yTBepkIeHuU ¢eaepaabHOr0 rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
OCHOBHOTO 00111eT0 00pa3zoBaHus".

[Incema MununcreperBa npocsemenuss P@ or 13.01.2023 Ne 03-49 «Meroanueckue
PEKOMEHJAlMA TI0 CHCTEME OICHUBAHMS IUTAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS
IpOrpaMM HavyaJibHOTO OOIIEr0, OCHOBHOT'O OOIIIETO U CPEeTHEro o0IIero 00pa3oBaHUs.
[Tucema MunucrepctBa npocsemierust PO or 16.01.2023 Ne 03-68 «Uudopmanus o
BBeJIeHUU (hesiepalibHbIX OCHOBHBIX 00I11€00pa30BaTEIbHBIX TPOrPAMMY.

HpHOpI/ITeTHLIMI/I eI sIMHU O6y‘IeHI/IH MaTeMaTHKe B 5—6 Kjaccax sSBISIOTCS:

OpoJODKeHHE (OPMUPOBAHUS OCHOBHBIX MATEMAaTHYECKMX TMOHATUN  (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), oOOECHeuHnBaIONIMX [PEEMCTBEHHOCTh MU
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30oBaHusl 00y4JaroIIuXCs;

pPa3BUTHE HWHTEUIEKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEM  0Oydarommxcs,
MO3HABATEIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKMX YMEHUH, MUHTEpeca K H3yUEHUIO
MaTeMaTHKU;

NoJIBe/IeHUE 00yYaronmxcs Ha JOCTYTHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEeMaTHKU U OKPYXKAIOIIEro MUPa;

dbopmupoBanue  (QyHKIMOHATHHOW  MaTeMaTHYEeCKOW  TPaMOTHOCTH:  YMEHUS
pacmo3HaBaTh MaTeMaTHYEeCKHE OOBEKThl B PpEATbHBIX >KU3HEHHBIX CHTYaIUsX,
NPUMEHSTh OCBOCHHBIC YMEHUS IS PEIICHHs MPaKTHKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATh TOJYyYEHHBIE pe3yJbTaThl M OIIEHMBATh WX Ha COOTBETCTBUE
PAKTUYECKON CUTYAIIHH.

OCHOBHBIC JIMHUU COJIEpKaHUs Kypca MaTeMaTHKH B 5—6 Kiaccax — apudMeTudeckas u
reoMeTpHUecKasi, KOTOPhIC pa3BUBAIOTCS MapajlIeIbHO, KaXKaas B COOTBETCTBUU CCOOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBHUCHUMO OJIHA OT JPYroM, a B TECHOM KOHTAaKTE€ U B3aUMOJICHCTBHUU.
Taxoke B Kypce MaTeMaTHKH TIPOUCXOJUT 3HAKOMCTBO € 3JIEMEHTAMHM aJireOphl M ONMHUCATEIIbHON
CTATUCTHUKH.

N3ydueHnne apudmMeTHyecKoro mMaTepuansa HAaYMHASTCS CO CHUCTEMAaTH3allid U Pa3BUTHUSA
3HaHWI O HATYPAJbHBIX YMCIaX, MOJYYCHHBIX HA YPOBHE HAYAJIBHOTO OO0IIero oOpa3oBaHUS.
[Ipy 5TOM COBEpIICHCTBOBAHHWE BBIYUCIUTEIHLHOW TEXHUKA U (OPMUPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHHUM COYETAETCS C PA3BUTUEM BBIYMCIMUTEIBHON KYJIbTYpPbI, B YACTHOCTH C
oOydeHreM MPOCTEUIITUM TTpUEMaM MPUKHUIKH U OIIEHKH Pe3yJbTAaTOB BhIUMCICHUH. 3ydenne



HATYpaJIbHBIX YHCET IPOJI0IDKAeTCA B 6 Kjlacce 3HAKOMCTBOM C Ha4aIbHBIMH OHATHSIMUTEOPUH
JEIMMOCTH.

Hauano u3ydyeHus: OOBIKHOBEHHBIX U JECATUYHBIX NIpoOel OTHECEHO K 5 Kiaccy. ITo
NEPBBIM 3Tall B OCBOEHHM ApPOOEH, KOorja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMU,
NOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JApoOel B IMOJHOM OO0BEME
MPEALIECTBYET U3YUEHHIO JECSITUYHBIX ApoOeH, YTO LENecO00pa3HO C TOYKU 3PEHHUS JIOTHKH
U3JI0’KEHUS YHMCIIOBOM JIMHUM, KOIJa MpaBHiia JEUCTBUM C NECATUYHBIMU JAPOOSIMHU MOKHO
000OCHOBATh YK€ M3BECTHBIMH QJITOPUTMAMU BBIINOJIHEHHUS] AEHCTBUI € OOBIKHOBEHHBIMHU
IpoOsiMU. 3HAKOMCTBO C JIECATUYHBIMU JIPOOSIMU PACIIUPHUT BO3MOKHOCTH JJISi MOHUMAaHUS
00y4aromuMucs MPUKIAJHOIO0 TPUMEHEHHSI HOBOM 3allUCH MPU U3YYEHHH JPYTHX IPEIMETOB
U MpU NPaKTHYECKOM HCmoiab30BaHuu. K 6 kinaccy oTHECEH BTOPOM 3Tall B U3YyYEHUH JIpoOeid,
I7Ie MPOUCXOJUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHUS U NpeoOpa3oBaHMs JpoOe,
OCBOEHHE HOBBIX BBIYUCIUTENbHBIX AITOPUTMOB, OTTAYMBAHHE TEXHUKH BBIYHUCIECHUH, B TOM
qyclie 3HAYCHUM BBIPAKEHUHM, COAEpX alMX M OOBIKHOBEHHBbIE, U JIECATUYHbIE JpOoOH,
YCTaHOBJIGHHE CBSI3€d MEXIy HUMH, PacCCMOTpEHHE MPUEMOB pelIeHMs 3ahad Ha apodou. B
HayaJie 6 Kiacca MpoUCXO0IUT 3HAKOMCTBO C TIOHSATHUEM IPOLICHTA.

Oco0eHHOCTBIO M3yUeHUsl MOJOKUTEIbHBIX U OTPULATENIbHBIX YHMCEN ABJISETCS TO, YTO
OHHM TaK)K€ MOTYT paccMaTpHUBAThCS B HECKOJIbKO 3TanoB. B 6 kiacce B Havane u3yyeHus: TeMbl
«ITomoxxutenbHbBIE U OTPULIATENBHBIE YUCIIA» BbIAEHAETCA noareMa «lLlenble uncna», B paMkax
KOTOpPOIl 3HAKOMCTBO C OTPHUIATEIbHBIMU YHMCIAMU U JEUCTBUSIMH C TOJIOKUTEIbHBIMU U
OTPULIATENIBHBIMU YU CJIAMH ITPOUCXOIUT HA OCHOBE COJEPKATEIBHOTO MOAX0a. DTO O3BOJISAET
Ha JIOCTYITHOM YPOBHE IO3HAaKOMHUTh OOYYaIOIIMUXCS MPAKTHUYECKH CO BCEMH OCHOBHBIMHU
MOHATUSIMU TE€MbI, B TOM YHCJIE U C MPaBWJIAMH 3HAKOB IPH BBIMOJHEHUH apU(PMETUUECKUX
neicTBuil. V3yueHne panroHaIbHBIX YUCENl Ha TOM HE 3aKOHYMTCA, a OyAeT MPOJOJIKEHO B
Kypce anreOpsl 7 Kiacca.

IIpu oOyueHMM pelIeHHI0O TEKCTOBBIX 3aJad B S5-06 Kiaccax HCHONb3YIOTCA
apupmMeTndeckre npuémsl pemieHus. [Ipu orpaboTke BEIUNCINUTENBHBIX HABBIKOB B 9—6 Kiaccax
paccMaTpUBArOTCS TEKCTOBBIE 3aJa4M CICAYIOIIMX BUIOB: 33/1a4M HA JIBWJKECHUE, HA 4acCTH, Ha
HOKYIIKH, Ha paboTy M NMPOU3BOJUTENBHOCTb, Ha MPOLIEHTHI, HA OTHOLIEHUS U NPONOPLHUU.
OOyuaromiyecst 3HaKOMSTCS ¢ MPUEMAMU PELIeHUs 3aJa4 1epedbopoM BO3MOKHBIXBAPHAHTOB,
yuaTcsi paboTaTh ¢ HH(pOpMaIUel, MpeIcTaBlIeHHON B (popme TabIuIl MU Tuarpamm.

B mporpamme yueOGHOro kypca «MaremaTHkay IperycMOTPEHO (OpMHpOBaHHE
NPONEEBTUUYECKUX alredpandeckux MpejacTaBieHuil. bykBa Kkak CMMBOJI HEKOTOPOTO 4Mcia B
3aBUCUMOCTH OT MAaTEMATHYECKOTO KOHTEKCTa BBOJUTCS MOCTENEHHO. byKBEHHAss CUMBOJIMKA
IIMPOKO MCIONB3YETCs MPEeXkJe BCEro Ul 3alUCH OOLIUX YTBEPXKIECHUH U NpeioKeHUH,
¢dbopMyJ1, B YACTHOCTH JJIsl BHIYMCIICHUS] TEOMETPUYECKUX BEIMUNH, B KAYECTBE «3aMECTUTEIISD)
qHCIIa.

B mporpamme yueOHOro kypca «MaremaTuka» IpeiCTaBiI€Ha HarjsjHas T'€OMeTpus,
HamnpaBJICHHAs Ha pPa3BUTHE OOpPAa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEeHUS,
n300pa3uTeNbHBIX yYMEHUH. OTO BaXHbI 3Tanl B M3YYCHHMM TI'€OMETPUH, KOTOPBHI
OCYILECTBJISIETCS Ha HArJSAHO-NIPAKTUYECKOM YPOBHE, OMMpAaeTCs Ha HarisaHO-o0paszHoe
MBIIIUIEHUE OOydJaromuxcsa. bonbias pojab OTBOAUTCS MPAKTHYECKOW AEATEIbHOCTH, OIIBITY,
HKCHEPUMEHTY, MOAeTupoBaHuio. O0ydaromuecs 3HaKOMSTCS ¢ T€OMETPUUECKUMH (purypamu
Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHITUMHI KOHPUTYPALIUIMHU, YUaTCs H300pakaTh UX
Ha HEJTMHOBaHHOM M KJIETYaTOM OyMare, paccMaTpUBalOT MX MPOCTeiue cBoicTBa. B mporecce
W3yYEHUS HarJIsJHON reOMETPHUH 3HAHUS, TOTyYeHHbIE 00yJaloNMMICS Ha yPOBHE HaYaJIbHOTO
o0rmero o0pa3oBaHusl, CUCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCS.

CornacHo y4eOHOMYy IUTaHy B 5—6 Kiaccax H3y4aeTcsi MHTErPUPOBAHHBIA MpEAMET
«Matematuka», KOTOPBIH BKIIIOYAeT apu(PMETHIECKH MaTeprall ¥ HarsiIHyI0 T€OMETPUIO, a



TaK)Ke TMPOIIEJCBTUICCKUE CBEJCHUS M3 aNreOphl, JIEMEHTHI JIOTHMKHA ¥ Hadaia OIMUCATEIbHOM
CTATHCTHKH.

Ha m3yuenne yuebHoro kypca «Martemaruka» orBoautcs 340 gacos: B 5 kmacce — 170
yacoB (5 1acoB B Hefenmo), B 6 kimacce — 170 yacos (5 yacoB B HEEIIO).



COJAEPKXAHUE OBYYEHUA
5 KUIACC

HartypaabHble yncJia U HYJIb

Harypanbnoe uncno. Psn narypansubix uncen. Yucmno 0. M3o00paxenue HaTypaibHBIX
qrcelsl TOYKaMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOM.

[To3unnonHas cucrema curcieHus. Pumckas Hymepanus Kak MpuMep HEMO3UIUOHHOM
CHUCTEMBI cuucieHusd. JlecaTuuHas cucrema CHUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPABHEHUE HATYpaJbHBIX uncel ¢ HyJdéM. CrocoObl
cpaBHeHUs. OKpyIJIEHUE HATYPAIbHBIX YHACEIL.

Clio)keHHe HaTypajbHBIX YHCEN, CBOWCTBO HYJS MPH CIOKEHUU. BbluuTaHwe Kak
neiicTBue, OoOpaTHOE CJOXKEHUIO. YMHOKEHHME HATypallbHbIX YHCEN, CBOWCTBAa HYyJIs U
eIVHUIBI IPY YMHOXKEHUH. JleneHre Kak JelcTBue, 00paTHOEe YMHOXEHUI0. KOMIOHEHTHI
NecTBUM, CBs3b Mexay HuMHU. [IpoBepka pesynbTata apuUPpMETHUYECKOro JAeHCTBUS.
[lepemecTuTenbHOE M COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS W YMHOXKECHHS,
pacnpenenuTeabHOe CBOMCTBO (3aKOH) YMHOXKEHUSI.

Ucnons3oBanue OykB Jy1si 0003HAUCHHS HEM3BECTHOTO KOMIIOHEHTA U 3alMCH CBONCTB
apupMeTUUECKUX TCUCTBUH.

JlenuTenu M KpaTHbIE YHUCIA, PA3JI0KEHUE HAa MHOXUTENU. [IpocThie M cocTaBHbIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHb C HaTypaJbHBIM TOKA3aTesieM. 3aluCh YUCIA B BHUJIE CYMMbI Pa3psiIHBIX
cllaraeMbIXx.

UucnoBoe BbIpakeHHE. BbIUMCIEHHE 3HAYEHUN YHCIOBBIX BBIPAXKEHUH, MOPSIOK
BBIIIOJIHEHUS JIecTBUM. Mcnonp30BaHME TIPU  BBIYUCICHUSAX IEPEMECTUTEIIBHOIO U
COUYETATENIBHOTO CBOWCTB (3aKOHOB) CIIOXKEHHUS M YMHOXEHHSI, PaclpeaeTuTeIbHOrO
CBOICTBA YMHOKEHHSI.

Apodu

[IpencraBnenue o aApoOU Kak crocoOe 3amucu 4YacTh BeNuYuHbL. OOBIKHOBEHHBIE
npo6u. IlpaBunbHble M HempaBWiIbHbIE JpoOu. CmemanHas JIpoOb, MpeacTaBlIeHUE
CMEIIAaHHOW JpoOu B BHUJE HEMPaBWIHHOW ApoOM W BBIJCICHHE IEIOW 4YacTU 4YHCla U3
HenpaBWIbHON Jpobu. M3o0paxkenue apobeil ToukamMu Ha YUCIOBOM mpsmoil. OCHOBHOE
cBoiictBo npobu. Coxpamenue apoGeit. IlpuBeaenune apodu K HOBOMY 3HAMEHATEINIO.
CpaBHeHnue apooei.

CrnosxeHue U BblUUTaHUE ApoOeil. YMHOKEeHHE U JIelieHe Tpo0el, B3auMHO oOpaTHbIe
npobu. HaxosxaeHne 4acTu 1eoro 1 1eioro Mo ero 4acTu.

Jlecatnunas 3amuch ApooOeit. IlpenacraBineHue JaecAITHYHOW JapoOdu B BHJC
OOBIKHOBeHHOM. IM300paskeHre ACCATHYHBIX JpoOeld TOYKaMH Ha YHCJIOBOM TMPSMOM.
CpaBHeHUE JECATUYHBIX TPOOEii.

Apudmerndeckue NEHCTBUA C JECATUYHBIMH ApoOsimMu. OKpyTIeHUE IeCATUYHBIX
pooei.

Pemenue TeKCTOBBIX 3224

Pemmenue TeKCTOBBIX 3a/1a4 apuPpMETHIECKIM CIIocOOOM. Perienune ornueckux 3aaay.
Pemenue 3amau mepebopoM BceX BO3MOXHBIX BapHaHTOB. VcIonb3oBaHUE MPHU PELICHUU
3a/1a4 TaOJINUIl U CXEM.

Pemenue 3amau, comepx)amuyx 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIUYHUHBL: CKOPOCTb,
BpeMsi, pacCTOsIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTh. ETMHUITBI M3MepeHus: Macchl, 00bEéMa,



LIEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXK1Yy €IMHULAMU U3MEPEHUS KaKJI0M
BEJIMYMHBI.

Pemnenne 0CHOBHBIX 3aJa4 Ha JPOOH.

[IpencraBienue AJaHHBIX B BUJIE TAOIUL, CTONOYATHIX JUATPAMM.

Harnsnas reomerpus

Harnanueie npeacraBienus o purypax Ha IUNIOCKOCTH: TOYKa, IpsMasi, OTPE30K, Jyd,
yroJji, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXXHOCTb, Kpyr. Yrou. I[IpsAmoi, OoCTpmlid, Tymnou u
Pa3BEPHYTHIN YIUIBL.

JUinHa OTpe3ka, METpUYECKHWEe €IWHULbl JUIMHBL. JlJIMHAa JIOMaHOW, NepUuMeTp
MHOTOYTOJIbHUKA. I3MepeHne 1 OoCTpOEHHE YIJIOB ¢ IOMOIIBIO TPAHCIOPTHPA.

Harnanuele nmnpeacraBinenuss o  ¢urypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK,
NPsIMOYTOJIbHUK, KBaApaT, TPEYTrOJIbHUK, O PABEHCTBE QUTYD.

N3o06paxkenue ¢puryp, B TOM uucie Ha kineryaToid Oymare. IloctpoennexkoHpuryparmii
U3 yacTed MpsiMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KjeTdaroil Oymare. Mcnonb3oBaHue
CBOIICTB CTOPOH U yTJIOB NPAMOYTOJIbHUKA, KBAJApaTa.

[lnomaas  mpsAMOYrojiibHWUKa U MHOT'OYTOJBHHUKOB, COCTaBJIEHHBIX W3
MPsIMOYTOJILHUKOB, B TOM 4uciie puryp, n3o0pak€HHbIX Ha KieryaTo Oymare. EnuHuIbI
M3MEpEHHUs II0LIA N,

Harnsnueie mnpencrtaBieHHss O MPOCTPAHCTBEHHBIX (Urypax: MPSIMOYTOJbHbBIN
napaJuienenumnes, Ky0, MHOrorpaHHukd. 3o0pakeHne mNpoCTEHIIMX MHOTOTPaHHUKOB.
Pa3éprku kyOa u mapamienenunena. Co3zgaHue Mojenell MHOTOTPAHHUKOB (M3 Oymard,
MPOBOJIOKH, MJIACTUIIMHA U APYTUX MAaTEPUAJIOB).

O0BEM NpsAMOYTOJILHOTO NMapajuienenunena, kyoa. Eaunuie! namepenus oobéma.

6 KJIACC

HarypaJjabHble yuca

Apudmernyeckue AeUCTBHUS C MHOTO3HAYHBIMU HATypajdbHBIMU YUCIaMU. YHCTOBBIE
BBIpQXKCHUS, TOPAIOK JCHCTBUI, HCMOJb30BaHUE CKOOOK. Mcmonb3oBanue mpH
BBIYHMCIICHUSX NEPEMECTUTEIBHOIO M COYETATEIbHOTO CBOMCTB CIIOKEHHUS U YMHOXKEHUS,
pacIpeaeuTeIbHOrO CBOMCTBa YMHOXEHUA. OKpyIJIeHHE HATypaJbHBIX YHCET.

Jlenutenu U KpaTHbIE YMCiIa, HAMOONBIIUKA OOIIMUM JeNuTeah U HauMeHbIlee olliee
KpaTHoe. JlenuMocTh CyMMBI U TpOU3BEIeHUs. J(eIeHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs poOb, OCHOBHOE CBOWCTBO JpOoOH, cokpaiieHue npobeil. CpaBHeHHE
U ynopsimounBanue apoOeil. Pemenune 3a1au Ha HaX0XkJIEHUE YACTH OT EJIO0r0 M IEJIOTo 10
ero yactu. [[poGHOe 4mclio Kak pe3ynbTar aenenud. [IpeacraBienue necsaTUYHON ApoOu B
BHJIE OOBIKHOBEHHOH JIpOOM M BO3ZMOXXHOCTH MPEJICTABICHUSI OOBIKHOBEHHOM JIpOOU B BHUJIE
necsaTUaHOM. JlecsaTuuHble qpodu U MeTpudeckas cucreMa mep. Apudmernueckue AecTBUS
Y YHCIIOBBIE BBIPAXKCHUSI C OOBIKHOBEHHBIMH H JIECITUYHBIMU APOOSIMH.

OtHomrenue. Jlenenue B JaHHOM OTHOIIeHMH. Macmtal, nponopius. [Ipumenenue
MPONIOPLMH IIPU PELUICHUH 3aa4.

[Tonstue mnpoueHra. BpruuciaeHue MNpoUEHTa OT BEIWYMHBI M BEJIWYMHBI 110 €€
MPOLIEHTY. BeIpaskeHne MpoIEHTOB JECATUYHBIME Ipo0siMu. Perienne 3amaq Ha MPOIICHTHI.
BripakxeHne OTHOIIEHHS BEJIMYKH B ITPOLEHTAX.

IHosioxKkuTEIBbHBIE M OTPULATEIBHBIC YHCJIA

[TonoxurensHble W oTpuuarenbHble yucna. Llensie umcma. Mopgynp uucna,
reoMeTpuuecKasi UHTepIpeTalus Moayis uucia. M3o0paxeHrne uucen Ha KOOPAMHATHOM



npsimoil. YucnoBele mnpoMexyTku. CpaBHeHHe uucen. Apudmernueckue AEHUCTBHS C
ITOJIOKUTEIILHBIMU U OTPULIATEIbHBIMU YU CIIAMH.

[IpsmoyronpHasgs cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYkM Ha
IUIOCKOCTH, abcuucca W opauHara. IlocTpoeHwe To4yek W (uUryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenne OyKB JUIsl 3alUCH MaTEeMaTHYECKUX BBIPAKEHUNH W IPEIIOKEHUI.
CaolicTBa apu(pMETHUECKHUX JeUCTBUI. bykBeHHbIE BhIpa)KEHUS U YUCIIOBbIE MOJCTAHOBKHU.
BykBeHHBIE paBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOIO KOMIOHEHTAa. PopMyibl, (OpMYIIbI
NepUMeTpa U IUIOIIaIM MPSIMOYTOJIbHUKA, KBaJipaTa, 00bEéMa napaiesenumea u Kyoa.

PemieHue TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3a/1a4 apuPMETHUIECKUM criocoOoM. Perienune jiornueckux 3aaay.
Pemenue 3a1au nepebopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemenne 3amau, conmepiKamiMx 3aBHCHUMOCTH, CBS3BIBAIOLIMX BEJIWYUHBL: CKOPOCT,
BpeMsi, paccTOsiHUE, 1IeHa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BpeMs, 00BEM
paboTel. EqUHUIBI H3MEpEHNUs: MacChl, CTOUMOCTH, PacCTOSIHUS, BpEMEHH, CKOpocTU. CBs3b
MEXIY €IMHULIAMU U3MEPEHUS KaXJ0W BEITMYHHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOILIEHHWEM, IPONOPLHOHAIBHOCTHIO BEJIUYMH,
MPOLIEHTAMU; PellIeHHe OCHOBHBIX 3aj[a4 Ha APOOU U MPOLIEHTHI.

OneHka U NpUKHUIKa, OKpyriieHue pesyibrata. CocraBieHue OyKBEHHBIX BBIPAKEHUMN
10 YCJIOBMIO 3aJJa4H.

[IpencraBnenue AaHHBIX ¢ TOMOIIbIO TabauI U Auarpamm. CTonOuaThie JUarpaMmbl:
YTEHHUE U NTOCTpOeHUE. YTEHUE KPYTOBBIX AUATPAMM.

Harasinnasi reomerpus

Harnsasele npenctaBieHus o (GUrypax Ha INIOCKOCTH: TOUKA, MpsiMasi, OTPE30K, JIyd,
yTOJI, IOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnosioxkeHue AByX NpPSIMBIX Ha IUIOCKOCTH, IapajulelbHbIE IPSIMBIE,
NEPIEHIUKYJISIPHBIE NpsMble. V3MepeHue pacCTOsHUM: MEXIY IBYMs TOYKAMM, OT TOUKH
710 MIPSIMOM, JUIMHA MapuIpyTa Ha KBaJpaTHOM CETKE.

N3mepenue u noCTpOEHHE YIVIOB C IOMOULIBIO TPaHCIOPTHPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBINA, NPSAMOYIOJbHBIN, TYHOYTOJIbHBIM, PaBHOOEIPEHHBIH, PaBHOCTOPOHHUI.
YeTbIpEXYTOIBHUK,  NPUMEPBI  YETBIPEXYTOJBHHUKOB.  [IpAMOYyrospHuK,  KBajapart:
UCII0JIb30BAHNE CBOWCTB CTOPOH, YIJIOB, AUaroHanel. M3o00paxeHne reomeTpuueckux Guryp
Ha HEJIMHOBAHHOM OyMare C MHCIOJIb30BaHHMEM LMPKYJsA, JIMHEHKH, YTrOJbHHKA,
TpaHcroptupa. Iloctpoenus Ha kineTyaToil Gymare.

[lepumerp MHoOroyronbHuka. IloHsTHE MUIOMIATM (QUIYpBI, €AWHUIBI H3MEPEHHUS
wiomaay. [IpubmmwkéHHoe u3MepeHue miomaau Guryp, B TOM 4ucie Ha KBaJpaTHON CEeTKe.
[TpubnuxEHHOE N3MEpEHUE TMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CuMMeTpus: HEeHTpallbHasA, OCEBasl U 3€pKaJlbHasi CHMMETPUHU.

[TocTpoenue cUMMETPUYHBIX QUTYP.

Harnsanele npeacraBieHHs O MPOCTPAHCTBEHHBIX (Urypax: Mapajuiesenunen, Kyo,
npu3Ma, mUpaMuaa, KOHYC, HMIUHAp, map u chepa. M300paxkeHne NpocTpaHCTBEHHBIX
¢uryp. IIpumepsl pa3BEPTOK MHOTOIpaHHHMKOB, IMIMHApPAa U KoHyca. Co3naHue Mojenen
MPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, NpOBOJIOKH, IUTACTUIIMHA U IPYTUX MATEPHAJIOB).

[Tonsatne o0BEMaA, eauHUIBI U3MepeHHs 00béma. OOBEM  MPSIMOYTOJIBLHOIO
napasuienenumesaa, Kyoa.



INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA HPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS IMPOTPaMMbl yueOHOro Kypca «MaTtemaThkay
XapaKTePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCTIUTAHHUE:

MPOSIBJICHUEM HHTEpeca K MPOIIIOMY M HACTOSIIEMY POCCHUCKOW MaTeMAaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUUCKHX MaTEMAaTUKOB M POCCUUCKOMN
MaTEMaTUYCCKOW IIIKOJIbI, K WCIOJB30BAHUIO 3THUX JOCTIKEHUH B JPYrUX HayKax |
MpUKIaIHbIX chepax;

2) rpaKIaHCKoe U TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA W PEaM3allid €ro TpasB,
MPEICTaBJICHUEM O MaTEMaTHYCCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYD,
SIBJICHUH, TTPOIIETyp TPaKIAHCKOTO 00IIecTBa (HalpuMep, BHIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXXJICHHIO OSTHYCCKUX TPOOJIEM, CBS3aHHBIX C TPAKTHYCCKHUM TPUMCHCHHEM
JOCTHXKCHUN HAyKH, OCO3HAaHHMEM Ba)XHOCTH MOPAIbHO-ITHYCCKUX IPHUHIUIIOB B
JESITCIIBHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOW HA aKTUBHOE yYacTHE B PEIICHUH MPAKTUYCCKUX 3a]la4 MAaTEMaTHYCCKOM
HAIpPaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTEMaTHYE€CKOro 0Opa3oBaHUs Ha MPOTSKEHUU
BCEM JKU3HU /ISl YCHEIIHON MpodecCHOHaIbHON IeATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHH, 0CO3HaHHBIM BHIOOPOM M ITOCTPOSHUEM MHIUBUYATBbHON TPAEKTOPUHU 00pa30BaAHUS
¥ )KM3HEHHBIX TUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCITUTAHHE:

CIIOCOOHOCTBHIO K AMOILIMOHATBHOMY U 3CTETUUYECKOMY BOCHPUATHIO MaTEeMaTHYECKHX
Oo0OBEKTOB, 3aJa4y, peHIeHWH, pacCyXIeHWil, YMEHHUIO BHUACTb MaTeMaTHUYECKUe
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS

OpUEHTaIeN B JESITENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeICTaBICHUMN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJBI U O0IIeCTBa, TOHUMAHUEM
MaTEeMaTHYEeCKOM HayKd Kak c(epbl ueIoBeuecKoW AesITeNIbHOCTH, ITAOB €€ Pa3BUTHUS U
3HAYUMOCTH JUIsl Pa3BUTHS I[MBWIM3AIMU, OBJIAJICHHEM SI3bIKOM MaTE€MaTUKH U
MaTEeMaTU4YEeCKOW KyJIbTYpOW KaK CpPEeICTBOM IO3HAHUS MHUPA, OBJIAJIEHUEM MPOCTEHIIUMU
HaBBIKaMU HCCIIEI0BATEIBCKOM NEeATETbHOCTH;

6) ¢usnueckoe BocmHUTaHWe, (OPMHPOBAHHE KYJIbTYPhl 3A0POBbS W
IMOLUMOHAJIBHOI0 0J1arONoJyYnsi:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHUS B HMHTEpPECax CBOETO 30POBbS,
BeJIEHUS 37J0pOBOro 00pa3a >KU3HH (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUI
W OTJIbIXA, peryJsipHas pu3uveckasi akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKa pedIeKcuH,
MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TaKOTO K€ MpaBa APYroro 4eI0oBeKa;

7) 3K0JIOrHYeCcKoe BOCITUTAHHE:

OpHUEHTAIEl Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUI JIJIsl pEIIeHHs 3a]1a4 B 00IacTH
COXPAHHOCTH OKPYKAroIIeH cpejipl, TUIAHUPOBAHUS TOCTYIKOB U OIIEHKH MX BO3MOXKHBIX
MOCIIEJICTBUN 1T OKPYXKAloIel  cpelpl, OCO3HaHWEM TJ00aJbHOTO  XapakTepa
AKOJIOTHUECKHX MPOOJIEM U ITyTEH MX PEIICHUS;



8) amanTanusi K M3MEHSIOUIMMCS YCJIOBHSIM COIUAIBLHOI M MPUPOTHOIi Cpeabl:

TOTOBHOCTBIO K JIEMICTBUSM B YCJIOBHUSX HEONIPEEIEHHOCTH, TOBBIIICHUIO YPOBHSACBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AESITEIbHOCTh, B TOM YHCIE YMEHHE YUHUTHCA Y
ApyTUX JIOJIel, NpuoOpeTaTh B COBMECTHOH JEATENbHOCTH HOBBIE 3HAHUS, HAaBBIKM U
KOMIIETEHIIUU U3 ONbITA APYTHUX;

HEOOXOJIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HaHHWI, B TOM 4Hcie (OpMYyJIUPOBATH
UJeH, TOHSITHS, TUIOTE3bl 00 OOBEKTaxX M SBJICHHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh ACPUIMUTH COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, IUIAaHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYalUI0, BOCIPUHUMATh CTPECCOBYIO
CUTYalIMIO KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh PUHUMAEMBbIE PEIICHUS U
necTBusi, GopMyIHpPOBATh U OLEHUBATh PUCKHU U MOCIEACTBUS, POPMUPOBATH OIBIT.

METANIPEJIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBbIe JJoruuyeckue aeicTBusA:

® BBUIBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TPU3HAKA MaTEeMaTHUECKUX
00BEKTOB, MOHITHIA, OTHOIICHUH MEXIY MOHITHIMH, (POPMYIUPOBATH OMPEACICHHUS
TIOHSTUH, YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KiIaccu(UKamuy, OCHOBAHUS IS
0000IIeHNs U CpaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHAIIN3A;

® BOCIIPUHHUMATH, POPMYIHUPOBATh U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHbIE U
OTpULATENbHbIE, €IMHUYHbIC, YACTHBIE U O0IlKE, YCIOBHBIE,

® BBIIBIIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEUHUs B
(dakTax, NaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSIX, Mpeajaratb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

® JeN1aTh BBIBOJIbI C HCIIOIH30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKTIOYeHH M, YMO3aKIIIOU€HUH 10 aHAJIOTUH;

e pa30upaTh [0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEpXACHUU (MpsiMble U  OT
IPOTUBHOI0),  MPOBOJUTH  CAMOCTOSITEIbHO  HECIOXHBIE  JI0KAa3aTeNbCTBA
MaTeMaTH4eCKNX (PaKTOB, BBHICTPAMBATh apryMEHTAIMIO, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

e BBIOHpaATh crocob pemieHUs y4eOHOM 3amaun (CpaBHUBATh HECKOJIHKO BAapUAHTOB
pelnieHust, BEIOUpaTh HanboJsee MoAX0 SN ¢ y4€TOM CaMOCTOATEIBHO BhIICICHHBIX
KPUTEPUEB).

basoBbie ucciieroBare/ibCKue AeMCTBUA:

® WCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENIbCKUI  HMHCTPYMEHT IO3HAHUS,
dbopMynHMpoBaTH  BOMPOCH,  (UKCUpYyIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOATEIbHO YyCTAHABIMBATh MCKOMOE M JaHHOE, (OpMHUPOBAaTH THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HUIINIO, MHEHHUE;

® TPOBOJUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHYy HECJIOXHBIH IKCIEPUMEHT,
HEeOOJIbIIIOE HCCIEIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

® CaMOCTOATENIbHO (HOpMyTUpPOBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTaMm
MPOBEJAEHHOTO HAOIIOICHHS, UCCIIEAOBAHUS, OLICHUBATH JOCTOBEPHOCTHIIONYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 00O0OIIECHNUH;



IMPOTHO3UPOBATH BO3MOXHO€ pa3BUTUC rnmpomnecca, a TaKXKEC BBIABHUTI'aTh
MPCANOJIOKCHHA O €TO PAa3BUTUN B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanueii:

BBISIBJISITh HEAOCTATOUYHOCTh M U30BITOYHOCTh HMH(POPMAIMH, TaHHBIX, HEOOXOIUMBIX
JUI pelIeHMs 3a7auu;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMALIHIO
Pa3IMYHbIX BUJIOB U (DOPM NpEACTABICHHUS;

BbIOMpaTh (POpMy NpeAcTaBIeHUS MHPOPMALUU U WUIIOCTPUPOBATh pELIacMble
3aJla4y cCXeMaMHu, AMarpaMMamMu, HHOU rpaukoil 1 uX KOMOMHALUSAMU;

OLICHMBAaTh HAAEKHOCTh MHMOPMAIMU IO KPUTEPHUSIM, MPEITIOKEHHBIM YUUTEIEM
WK cPOpPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIC 1eiCTBHUSA:

BOCIIPHHHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMU H IEISIMHU
OOIIeHMs, SCHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MACbMEHHBIX ~ TEKCTaX, JlaBaThb TIOSCHEHHS TI0 XOAYy peEIICHHsS  3aJiadH,
KOMMEHTHPOBATh TIOJYyUYEHHBIH PE3ybTar;,

B X0/1¢ 00CYKICHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOH TEMBIL, TPOOIEMBI,
pelnraeMor 3ajavM, BBICKAa3bIBaTh WJCH, HAICJICHHBICE HA  IOUCK PCIICHHUS,
COTIOCTABJISITh CBOM CYXACHHS C CYXJACHHSAMH JPYIMX YYaCTHUKOB JIMAJIOra,
OoOHapy>XUBaTh pa3IMuMe M CXOJCTBO TO3UIUH, B KOPPEKTHOW (opme
(hopMyITHUpPOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yJbTaThl PEIICHUs 3a7add, SKCICPUMEHTa, WCCIICIOBaHMS,
NPOCKTa, CaMOCTOATEIHHO BBIOMpaTh (HOpMAT BBICTYIUIGHHS C YYETOM 3amgad
NPE3CHTAIlMN U OCOOCHHOCTEH ayTUTOPHH;

TIOHUMAaTh M UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIBHON pabOThI
NpY pPelIeHNH Y4eOHBIX MaTEeMaTHUECKUX 3a/1a4;

NpUHUMATh [€Jh COBMECTHOH JESATENBbHOCTH, IUIAHUPOBATh  OPTaHU3AIHUIO
COBMECTHOW pabOThI, paclpeAeisiTh BHIbI pPa0dOT, TOTOBApUBATHCS, OOCYKIATh
IpoIIeCC U Pe3yibTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OcyxacHUs, OOMEH MHECHHSIMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BBITOIHATH CBOIO YacTh paOOTHI M KOOPJAUHUPOBATH
CBOHM JICWCTBHS C IPYTMMHU YICHAMH KOMAaH[IbI, OIICHUBATh KA4ECTBO CBOETO BKJIaza
B OOmMHUH TPOAYKT IO KPUTEPUSM, CQHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJibHbIe Y4eOHbIe AelicTBUS

Camoopranm3anus:

CaMOCTOSTEIBHO COCTABIIAThH IUIAH, AJITOPUTM PEIICHUS 3aJa4yd (WU €ro 4YacTh),
BBIOMpaTh CHOCOO pelieHus: ¢ y4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBO MH(OpMAIUH.

CﬂMOROHTpOJ’lL, 3MOUMOHAJIbHBbIN HHTEJLJIEKT:

BJIQJICTh CIIOCO0aMHU CaMOITPOBEPKH, CAMOKOHTPOJIS ITPOIIEcca U pe3yJibTaTa PerieHuUs
MaTEeMaTUYEeCKOU 3aJ1auHu;

MPEABUAECTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUN 3aJa4l, BHOCUTH
KOPPEKTHUBBI B IEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEW;



® OICHMBaTh COOTBETCTBUE pe3yJibTaTa JEATEIBHOCTH IIOCTaBICHHOW LIEIU U
YCIOBUSM, OOBSCHATh MPUUYMHBI JOCTHXKEHUSI WIM HEAOCTHMKEHUS LIE€JU, HAXOIUTh
OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHBI

K xoniy oOyueHuss B 5 kjacce oOydaromuiicsi MOJYyYUT CIEAYIOLIUE IMPEIMETHBIE
pEe3yIbTaThI:

Yucaa v BbIYMCICHUS

[lonumaTh W MNpaBUIBHO YNOTPEOIATH TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YKClIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU APOOSIMH.

CpaBHUBaTh M YINOPSJIOYMBATH HAaTypalbHbIE 4YKCIA, CPABHUBATh B IMPOCTEHIINX
cily4asix OOBIKHOBEHHBIC IPOOH, IECATHUHbBIE TPOOH.

COoOTHOCUTH TOUKY Ha KOOPJAMHATHOW (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YHCIIOM U U300pakaTh HATYpaJIbHbIE YUCIIA TOUKAMH Ha KOOPJIUHATHOW (YHCIIOBOI) MPSAMOM.

Boimonuate  apudmernueckue  ACWCTBUSL € HATYpPaJIbHBIMH  YHUCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B MPOCTEHUILINX CITyUasiX.

BbINoMHATE MPOBEPKY, MPUKUAKY PE3yIbTaTa BHIYMCICHUN.

OKpyriasTh HATYpaJIbHbIE YHCTIA.

Penrenue TeKcTOBBIX 32124

PemaTte TekcTOBblE 3aJauyu  apUPMETHUYECKUM CIHOCOOOM © € TMOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO rnepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pewars 3amaum, conepkaiiyie 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIWYUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, LIEHA, KOJJUYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKHUE 3allMCH, CXEMBI, TAOIHIIbI, 0003HAYEHUS TPU PEUICHUH 3a]1ay.

[Tonb30BaThCs OCHOBHBIMU €IMHUIIAMU H3MEPEHHUsS: LIEHbI, MACChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJHU €IMHUIIbI BEJIMUYUHBI YEPE3 IPYTHE.

W3BnekaTh, aHaNTM3UPOBATh, OLIEHUBATH HH(POPMAIIHIO, TPEICTABIECHHYIO B Ta0IMIIE, HA
CTONOUaTOM JuarpamMme, HHTEPIPETHPOBATh TMPEACTABICHHBIE JlaHHBIC, HCIOJIb30BaTh
JAHHBIE TIPU PELICHUH 3a4a4.

Harasinnasi reomerpus

[Tonb30BaThCs T€OMETPUUYECKUMH MOHATHUAMH: TOYKA, MpsMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoaUTH MpUMEPHI 0OBEKTOB OKPYKAIOIIETO MHPA, UMEIOIIUX (HOPMY HU3YUEHHBIX
reoMeTpuIecKux puryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjaMU: BEpIIWHA, CTOPOHA, C
MHOT'OYT'OJIbHUKaMHU: YIoJl, BEpIINHA, CTOPOHA, IUAroHallb, C OKPYXKHOCTBIO: PpaJuyc,
TaMeTp, LEHTP.

N300paxkaTh U3yuyeHHBbIE TeOMETpUYECKUe (PUTYypbl HA HEJIMHOBAHHOW M KJIETYATOU
Oymare ¢ MOMOIIBIO UPKYJIIS U TUHEHKH.

HaxoauTe JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C MOMOIIBIO JTUHENKH,
CTPOUTH OTPE3KH 33JAHHOM JJIMHBI; CTPOUTH OKPY’KHOCTh 33JJaHHOTO paJuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB IPSIMOYIOJbHUKA, KBajpara s HX
MIOCTPOEHM S, BBIYUCIICHHUS IUIOIAU U [IEPUMETPA.

Boeruncnarh nmepuMeTp u MIoma s KBajapara, npsiMoyrojdbHUKa, PUryp, COCTaBICHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM YHCIe (GUTyp, N300paXEHHBIX Ha KJIeTyaTol Oymare.

[Tosb30BaThCS OCHOBHBIMU METPUYECKUMU €IMHULIAMU U3MEPEHUS JJIUHBI, MJIOIIA]IH;
BBIPAKaTh OJIHU €AMHMIIBI BETUUYHMHBI YEPE3 APYTHE.



Pacno3naBare mapamtenenwumen, KyO, HCIONB30BaTh TEPMHHOJIOTHIO: BEPIIMHA,
pebpo, TpaHb, M3MEPEHHUS, HAXOAUTh U3MEPEHUS apauieNenuneaa, Kyoa.

Brerancnare 0066M Ky0a, mapajuienenuneia mo 3aJaHHbIM U3MEPEHUSM, TT0JIb30BaThCs
eAMHUIIAMU U3MEpEHUs1 00bEMa.

Pemarter HecnmoxHBIE 3aJadyd  HA U3MEPEHUE TEeOMETPUYECKUX BEJIMYUH B
MIPAKTUICCKUX CUTYAITUSX.

K xoniy oOyueHuss B 6 kjacce oOyd4arolMiicsi MOJYyYUT CIEAYIOLIUE IMPEIMETHBIE
pEe3yabTaThI:

Yuca 1 BbIYUCTEHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJAMHU YHCENI U CIIocOo0aMu
WX 3aIUCH, TIEPEXOIUTH (€CIIH 3TO BO3MOXKHO) OT OJIHOM (DOPMBI 3aITMCH YUCIA K APYTOH.

CpaBHUBATh U YIOPSAOYUBATH IEJbIE YKCIIA, OOBIKHOBEHHBIC M JECATUYHBIE TpOoOH,
CpPaBHUBATh YKCJIa OJHOTO U Pa3HbIX 3HAKOB.

BrinonHsaTe, couetas yCTHbIE U MUCbMEHHBIE MPUEMBI, apuPMETHIECKUE NCUCTBUSA C
HAaTypaJIbHBIMH M TIEJIBIMA YHUCIaMH, OOBIKHOBEHHBIMH U JIECSITUYHBIMU JIPOOSIMHU,
MOJIOKUTETLHBIMU U OTPUIATEILHBIMU YHCIIAMH.

BeruucnsaTe 3HaYEHUS YHUCIOBBIX BBIPAXKEHUMW, BBINOMHATh MPUKHUAKY M OIICHKY
pe3yabTaTa BBIYUCICHUHN, BBHITIOIHATH MPEOOpa30BaHMS YHMCIOBBIX BBIPKEHUM HAa OCHOBE
CBOMCTB apu(PMETUUECKUX JEHCTBUI.

COOTHOCHUTH TOYKY Ha KOOPAMHATHOW MPAMOW C COOTBETCTBYIOIIMM €W YHUCIOM H
M300pakaTh 4YKciia TOYKaMHU Ha KOOPJIUHATHOW MPSAMOi, HAXOIUTh MOYJIb YKCIIA.

COOTHOCUTH TOYKM B NPSMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATAMHU ATOU
TOYKHU.

OKpyTAsTH 1elible YUCa U JeCSITUUHbIE TPOOH, HAXOAUTh MPUOINKEHUS YHCE.

Yuc/i0Bble U OYKBEHHbIE BBIPAKCHUSA

[Tonumats 1 ynoTpeOisTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHIO CTENIEHHU YnCia, HAXOIUTh
KBaJIpaT U Ky0 uMcia, BBIYUCIATH 3HAUECHHUS YUCIOBBIX BBIPAXKEHHH, COEpkKAIIUX CTEIICHH.

[Tonp30BaThCsl NpU3HAKaAaMU JAEJIUMOCTH, PAacKIaJblBaTh HATypajbHbIE YKCIA Ha
IIPOCTHIE MHOXKUTEIH.

[Tonb30BaThCst MacITaboOM, COCTABIIATH MPOIMOPLIUU U OTHOIICHHUS.

Hcnonb3oBath OyKBBI 11 0003HAYEHMs] YHCENl MPU 3alUCH MaTeMaTUYECKUX
BBIpQKEHUH, COCTaBISATh OYKBEHHBbIE BBIPAXKEHHUS M (POPMYIIbI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX BBIPAXKCHHM, OCYIIECTBIISISI HEOOXOIMMbIE MTOICTAHOBKH U MPeoOpa3oBaHusl.

Haxoauts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 32124

PemmaTe MHOTOIIarOBBIE TEKCTOBBIC 33]]a41 APUPMETHIECKIM CIIOCOO0OM.

Pemarp 3amaum, cBsI3aHHBIE C OTHOIIEHUEM, MPONOPUUOHAIBHOCTHIO BEIUYMH,
MPOLIEHTAMH, PEIIaTh TPU OCHOBHBIE 33a]]a4M HA APOOU U MPOLICHTHI.

Pemats 3anmaum, copeprkaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYHUHBI: CKOPOCTb,
BpeMsi, pacCcTOsSIHUE, 1[€HA, KOJIMYECTBO, CTOMMOCTb, NMPOU3BOAUTEIHLHOCTD, BpeMs, 00bEM
paboThl, UCHONB3YSd apuPMETUUYECKUE JIEHCTBUS, OICHKY, NPHUKUAKY, IOJIb30BAThCS
eAMHULAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIMYHUH.

CocraBisaTh OyKBEHHBIC BBIPAXKXEHUS 110 YCIOBHUIO 3a/1a4H.

W3Bnekats uHPOpMAINIO, MPEACTABICHHYIO B TaOJIMIIAaX, HAa JIMHEWHOM, CTOIOUYATOM
WM KPYTOBOW JHMarpammax, MHTEPHpPETHUPOBATH NMPEACTABICHHBIC JaHHbBIC, MUCIIOIb30BATh
JaHHBIE MPU PELICHUHU 3a]au.

[IpencraBnarh nHGOPMAIIHIO ¢ TOMOIIBIO TAOHII, IMHEWHON W CTOJIOUATON JUarpamm.



Harnsnnas reomerpus

[IpuBoaANTH MpUMEPBl OOBEKTOB OKPYKAIOIIEr0 MHPA, UMEIOLIUX (GOPMY H3yHYEHHBIX
Tre€OMETPUYECKHX INIOCKUX U MPOCTPAHCTBEHHBIX (QUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX
(uryp.

N300paxkaTh ¢ NMOMONIBIO LUPKYJISA, JUHEUKH, TPAHCIOPTHpPA HAa HEJIMHOBAHHOW U
KJIeT4aTol OyMare H3ydyeHHbIE IUIOCKME TeoMeTpuueckue (Gurypbl M KOH(Urypauuu,
CUMMETPHUYHBIE PUTYPBHI.

[lonb30BaThCs TEOMETPUYECKUMHU TMOHATHSIMHU: PABEHCTBO (UIYyp, CHUMMETpHUS,
WCIIOb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C CHMMETPHEW: OChb CHMMETPHM, LEHTP
CUMMETPHH.

Haxonutes BeIMUYMHBI yIII0B U3MEPEHUEM C ITOMOLIBIO TPAHCIOPTUPA, CTPOUTH YTIJIBI
3aIaHHOM BEJIWYMHBI, IOJIb30BAaThCS IPU PEIICHWHM 3a1ad TIpagyCHOM MEPOH YIJIOB,
pacIio3HaBaTh HA YEPTEXKAX OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYNOW YIJIBL.

Brruucasate 1MHY JIOMaHOHM, IEPUMETP MHOTOYTOJIbHHKA, TOJIB30BATHCS €AMHUIIAMU
M3MEPEHMS JUIMHBI, BBIPAXKaTh OJTHUA €IMHULIBI U3MEPEHHUS! JJIMHBI YePE3 APYyTHE.

Haxomuts, wucnonp3yst 4YepTEXHbIE WHCTPYMEHTBI, PACCTOSHMS: MEXAY JBYyMs
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBAJIPATHOM CETKE.

Boruncnare miomans QUryp, COCTaBICHHBIX M3 MPSMOYTOJBHUKOB, MCIOIb30BaTh
pa3z0bueHne Ha MPSMOYTOJIbHUKHU, Ha paBHbIE (DUTYpHI, TOCTpAaUBaHUE JO MPSMOYTOJIbHUKA,
MI0JIb30BAThCSl OCHOBHBIMM E€IMHUILIAMM HM3MEPEHUs IUIOLIAIM, BBIPAXKATh OIHU €IWHUIIBI
M3MEpeHus IUIOLAaAN Yepes ApyTue.

PacrioznaBath Ha MozensXx M U300paKeHUSX NHUPAMUTY, KOHYC, UMJIUHJD,
UCII0JIb30BAaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, I'paHb, OCHOBaHHE, Pa3BEPTKA.

N300paxats Ha KJ1eT4aToi OyMare npsMOYTroJbHBINA apasuienenunes.

Bbruancnsate  00bEM  MPSIMOYTOJILHOTO — Hapajulelenunena, Ky0a, I0JIb30BaThCs
OCHOBHBIMH €/IMHUIIAMH U3MEpEHHs 00bEMa;

PemaTtp HecnoXHbIE 3aJadyd  Ha HAXO0XKJIECHHE TIEOMETPUYECKHX BEIWYUH B
IPAKTUYECKUX CUTYaLMSIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
KoJsnyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ IPOrpaMMEI Beero KO;!TpOJIbeIe HpﬁaKanecm/le 06pa3oBaTeILHbIE
padoTsI padoThI pecypebi
1 Harypanbsubie uncna. JleiicTBus ¢ 43 1 bubmmoreka [IOK
HaTypaJbHBIMU YUCIaMHU https://m.edsoo.ru/7f4131ce
9 Harnsannas reomerpus. Jlunun Ha 12 5 bubnuotexa [JOK
TTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 ObrIkHOBEHHEIE APO6H 48 1 https://m.edsoo.ru/7f4131ce
4 Harnsgnas reomerpusi. MHOTOYTrOJIbHUKH 10 1 Eggﬁﬁf;ﬁgﬁ}% 1131 ce
bu6mmoreka [IOK
5 Hecstuanbie Apobn 38 1 https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. Tena u durypsl B 9 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! IlosTopenue u 06obwmeHHe 10 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 170 4 4
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6 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/n NMPOrpaMmblI Bcero Kontpoasnsie | IIpakTHviecKne odpa3oBaTejibHbIE
padoTsbI padoThI pecypebi
bubmmoreka [IOK
1 Harypanbrbie wicina 30 1 https://m.eds00.ru/7f414736
9 Harnsannas reomerpust. [Ipsmbie Ha 7 bubnuorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [IOK
3 Apobu 32 1 1 https://m.edso0.ru/7f414736
4 Harnsannas reomerpusi. Cummetpust 6 1 Et?g?;%f(i%ggﬁf 114736
bu6mmoreka [JOK
5 Bripaxenns ¢ Gyksamu 6 https://m.eds00.ru/7f414736
6 Harnsanas reomerpus. ®urypsr Ha 14 1 1 bubnuorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
7 [TonoxxuTenpHbIC U OTPUIIATEIILHBIE YHCTIA 40 1 Et?piﬂll;lr?: (;(s%cl)_.[r(li%f 114736
bu6mmoreka [JOK
8 Ilpencrapnenne NaHHbIX 6 1 https://m.edso0.ru/7f414736
9 Harnsannas reomerpusi. durypsl B 9 1 bubnuoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpEHUE, 06001ICHHE, 20 1 bu6mmoreka [JOK
cHUCTeMaTH3alus https://m.edso0.ru/7f414736
OBHIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 170 5 5
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HOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamMmmMa 1o BEpOSTHOCTH W CTaTHCTHUKE JUIsl oOydarommxcs 7—9
KJIaCCOB pa3paboTaHa HA OCHOBE CJEAYIOIINX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

- @enepanpHoro 3akoHa oT 29.12.2012 r. Ne 273 @3 «O6 oOpazoBanuu B Poccuiickoit
denepanun».

- ®enepanbHOro 3aKoHa oT 24 ceHTs0pst 2022 roga Ne 371-®3 O BHeCeHUU U3MEHEHUH B
®enepanbHblil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit @enepanun» u cratbs 1 degepanbHOro
3akoHa «O0 o0s3aTenpHBIX TpeboBanusx B Poccuiickoit @enepanum».

- ®enepanbHoro 3akoHa oT 31.07.2020 Ne 247-®3 «O06 00s3aTeNbHbIX TPEOOBAHUSX B
Poccuiickoit @eneparuu (npunsat ['ocynapcrenHoi ymoit 22.07.2020 r.)

- [Ipukaza MunucrepctBa npocseuieHust Poccuiickoit @eneparuu ot 31.05.2021 Ne 287
"O0 yrBepxkaeHnH (GeaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIAapTa OCHOBHOTO
obmrero oopazoBanus'.

- [Ipukaza MununcrepcTBa npocsenienns Poccuiickoit @enepanuu ot 17.05.2022 Ne 413

«O06 yTBepxkaeHUU ¢eaepalbHOT0 TOCYJIapCTBEHHOTO O0Opa30BaTENbHOTO CTaHIapTa
OCHOBHOT0 00111er0 00pa3oBaHus" (C UBMEHEHUSIMHU U JIOTIOJTHEHUSIMHU).

- Ilpukaza MunuctepctBa npocemienus PO ot 18.05.2023 Ne370 «O06 yTBepkKaeHUH
(benepanbHON 00pa30BaTEIIBLHON MTPOTPaAaMMbI OCHOBHOTO OOITIEro 00pa3oBaHUsM.

- @epepanpHON 00pa3oBaTENbHONW MPOTPAMMBI OCHOBHOTO o00ImIero oOpa3oBaHus,
YTBEpPXKIIEHHOH TprKka3zoM MunHmcTepcTBa npocsenienus: PO or 18.05.2023 Ne 370,

a TaKkke C y4y€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUN, MPEIBIBISEMBIX K
MaTeMaTU4YeCKOMY OOpa30BaHUIO, U TPAJAULIUU POCCHMCKOrO0 00pa3oBaHUs, KOTOPHIE
o0ecreynBaroT OBJAJCHUE KIFOUYEBBIMU KOMIIETEHIUSAMHU, COCTABIISIOIIMMU OCHOBY IS
HENPEPHIBHOTO 00pa30BaHUS U camMOpa3BUTH, a TaKXKe

LIEJIOCTHOCTD
OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U MMO3HABATEILHOTO Pa3BUTHUS O0YUYAIOLTUXCS.

B paGoueii mporpamme yuTeHbl Haed W TojoxkeHus KoHuenumuu pa3BuUTHs
MaTeMaThueckoro oopaszoBanus B Poccuiickoit deneparuu.

[TpuopuTeTHBIMU LIENSAIMUA OOYYEHHSI BEPOSITHOCTH M CTAaTUCTHKE B /-9 Kiaccax
SIBIISTFOTCSL:

® IpoI0JDKEeHHE (DOPMHUPOBAHMS OCHOBHBIX MAaTEMAaTWYECKUX MOHATHH (YUCIIO, BEIUYMHA,
reomerpudeckas (urypa), oOeCleUMBAIOIIUX IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTD

MaTeMaTH4ecKoro 00pa3oBaHus 00yJaIOIIUXCS;

®Da3BUTHEC  HMHTEIUICKTYAJbHBIX W  TBOPUYECKHX  CIIOCOOHOCTEH  0Oy4arommxcs,
MO3HABATEJIbHOM AKTHBHOCTH, HCCIEIOBAaTEIbCKUX YMEHH, HHTEpeca K H3YYCHHIO
MaTeMAaTUKU;

® [10/1BE€JICHHE OOYJaIOUUXCsl Ha JIOCTYIIHOM JJIsl HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3H
MaTeMaTUKU U OKPYXKAIOIIEro MUpa;

¢ hopmupoBaHue PyHKIIMOHAIBHOW MaTEeMaTHUECKOW I'PaMOTHOCTH: YMEHHUS paclo3HaBaTh

MaTeMaTH4ecKue OOBbEKThl B PEalbHbIX KU3HEHHBIX CUTYalLUsX, IPUMEHATh OCBOCHHBIE

YMEHHUS JUId PpelIeHUs IPaKTHMKO-OPHEHTUPOBAHHBIX 3a/ad, HHTEPIPETUPOBATH

MOJTydEeHHBIE Pe3yIbTaThl U OLIEHUBATh UX HA COOTBETCTBUE NMPAKTHUECKONW CUTYAIIUH.

B coBpemeHHOM 1M POBOM MHpE BEPOSTHOCTh M CTATUCTHUKA MPHOOPETAIOT BCE
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OO0JBIITYIO 3HAYUMOCTD, KaK C TOUYKU 3PCHUS MPAKTHUECKUX MPHIIIOKEHUH, TaK U UX POIH
B 00pa3oBaHUU, HEOOXOIMMOM Ka)KJOMY 4esloBeKy. Bo3pacraer uncno npodeccuid, npu
OBIIAZICHUN KOTOPBIMHU
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TpeOyeTcsi xopoias 06a3oBasi MOATOTOBKAa B 00JACTH BEPOSITHOCTU M CTaTUCTUKH, TaKasl
MOArOTOBKAa  Ba)kHa  JJI1  MPOJNOJDKEHUS  00pa3oBaHuMs M I YCIIELIHOU
npodeccruoHanbHON Kapbephl.

Kaxxnplii yenoBek NOCTOSSHHO MPUHUMAET PELIEHHUS] HA OCHOBE UMEIOLINXCS Y HETO
JaHHBIX. A I 0OOCHOBAHHOTO MPHUHATUS PEUICHUS B YCIOBUAX HENOCTATKa WIIU
n30bITKa WHOpMAUM HEOOXOAMMO B TOM YHCJIE XOpOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NmenHo moaToMy OCTpO BCTaja HEOOXOIUMOCTh CHOPMUPOBATH y OOYUAIOIIUXCS
(YyHKIMOHAJIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0O B ce0s B KauyecTBE HEOThEeMJIEMOU
COCTaBJIAIOIIEH yMEHUE BOCHPUHMMATh M KPUTHUYECKHU AHAJIU3UPOBATh MH(GOPMALHUIO,
MPEICTAaBIEHHYIO B Pa3IMYHbIX (popMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX
peaNbHBIX MPOILIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUIINE BEPOSATHOCTHbHIE
PacCU€THL.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU NpPHUHLIMIIAMU cOOpa, aHalu3a U
NpPEJICTABICHUS JaHHBIX W3 pa3IMuHbIX cdep >KU3HM OOIIecTBa U TrocyJapcTBa
npuoOmaeT oOyvarmuxcs K OOIIeCTBEHHBIM HWHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPAa3BUBAE€T HABBIKM OpraHuM3alMM Iepedopa u moacuéra yucia
BAapMaHTOB, B TOM YHUCJIE B MPUKIAIHBIX 3a7adyax. 3HAKOMCTBO C OCHOBaMHU TEOPHUHU
rpadoB co3naér Marematudyeckuil (QyHAaMEHT g (GOPMUPOBAHHUS KOMIIETEHIUMH B
obOnact WHGOPMATUKM W HUPPOBBIX TexHONOrui. Ilpu wu3ydeHHHM CTaTUCTHKU U
BEPOSITHOCTU OO0OTaIIAOTCsl MPEACTABICHUS] OOYyYaIOIIUXCS O COBPEMEHHON KapTHUHE
MHUpPa U METOJax €ro uccieoBaHus, GopMHUpYyeTCsl MOHUMAaHHE POJM CTATUCTUKU Kak
UCTOYHUKA COIHMAIbHO 3HAUMMOM HWHGOpPMAMKM ¥  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIICHHUS.

B cootrBercTBMM ¢ JaHHBIMH IENSAMH B CTPYKType MpOrpaMMbl Yy4eOHOrO
Kypca
«BeposTHOCTH U CTAaTUCTHKA» OCHOBHOTO 0O0IIET0 00pa30BaHus BBIJCICHBI CIEAYIONINE
cozaepxaTrenbHO-MeToanueckue nuHuu: «lIpeacraBieHne NaHHBIX W ONHCAaTENbHAs
CTaTUCTHUKA,
«BeposTHOCTBY, «I7IeMEeHTHl KOMOMHATOPUKNY, « BBeenue B Teoputo rpadoB.

Conepxxanne nuHuu «lIpeacraBieHue OaHHBIX U ONUCATEIbHAs CTATUCTUKA»
CIIy’KHT OCHOBOH i1 (POPMHUPOBaHUS HABBIKOB pabOTHI ¢ MHpOpPMAIIMEH: OT UTEHUS U
UHTEpIpEeTalul HHPOpPMAIUU, TMPEJCTABICHHON B TalOnWIax, Ha JguUarpamMmax u
rpadukax, 1m0 cOopa, MpEACTaBICHHMS U aHaIW3a JAHHBIX C HCIOJIH30BAHUEM
CTaTUCTHMYECKHX XapaKTePUCTUK CPEAHMX M pacceuBaHusa. Paboras ¢ JaHHBIMU,
oOydaromuecss y4yaTcsi CUUTHIBAaTh M HMHTEPIPETHPOBATH JAaHHBIC, BBIJIBUTATbH,
apryMEHTUpPOBAaTh U  KPUTHUKOBATh MPOCTEUIINE TUIOTE3bl, PA3MBIILUIATh HaJ
(dakTopamu, BBI3BIBAIONIMMH W3MEHUMBOCTh, M OLEHWBATh WX BIMSIHHE Ha
paccMaTpHUBaeMbIEBEIIMUNHBI U ITPOLIECCHI.

NHTYyuTHBHOE TPEACTABIEHUE O CIYyYalHOM W3MEHYUMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEH M TEHJICHLMM CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM I M3Y4YEHUS
TEOpUHU BEPOSITHOCTEN. bosbllloe 3HaueHe UMEIOT IPAKTUYECKUE 3aJaHUs], B YACTHOCTH

OIIBITHI C KIIACCUYICCKUMHA BCPOATHOCTHBIMU MOJCIIAMHU.
18



[ToHsiTHE BEPOATHOCTH BBOAUTCA KaK Mepa MPaBIoONoA00us CIIy4aifHOTrO COOBITHS.
[Ipu nzydyennn yuyeGHOro Kypca o0ydaromuecs 3HaKOMATCSA C IPOCTEHIIMMHU METOIaMU
BBIYMCIICHUSI BEPOSITHOCTEH B CIy4YallHBIX O3KCHEPUMEHTAaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXO/IaMH, BEPOSITHOCTHBIMU 3aKOHAMH, IO3BOJISIOLIMMHU CTAaBUTh U
pemiath Oosiee cloKHbIe 3a7aui. B yueOHbIi Kypc BXOIAT HayalbHbIE MIPEICTABICHUS O
CIIy4JaiHbIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYarOIIMXCS C
MHO>K€CTBAMH M OCHOBHBIMHU OIEpalUsiMU  HaJ MHOXECTBAMHU, PACCMATPUBAIOTCS
MpUMEPbl IPUMEHEHUS AJIs
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pelIeHus 3a1a4, a TaKXKe MCIO0Ib30BaHUs B IPYTUX MaTEMaTUYECKUX Kypcax U y4eOHbIX
MpeIMeTax.

B 7-9 xmaccax wm3ywaercs y4eOHBIH Kypc «BeposTHOCTH M cTaTHCTHKa», B
KOTOpBIN BXOIAT pasnensl: «lIpenctaBieHue NaHHBIX M ONUCATENIbHAS CTATUCTUKAY,
«BeposTHOCTBY,

«2OneMeHTbl KOMOMHATOPUKNY», «BBeneHne B TEOpHIO rpadoBy.

Ha n3yuenue yuebHoro kypca «BeposTHOCTB U cTaTUCTHKa» oTBoauTcs 102 yaca:
B 7 knacce — 34 gaca (1 gac B Henento), B 8 kinacce — 34 gaca (1 gac B Henento), B 9 kimacce
— 34 gaca(1 yac B HeZEIIO).
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COJIEPKAHUE
OBYYEHUS 7 KJIACC

[IpencraBnenue naHHBIX B BUJE TaOMUL, AMAarpaMm, rpapuKoB. 3arnoIHEHHE
Ta0NHI], YTEHUE W MOCTPOEHUE AUarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpaduKoOB peanbHBIX MpolieccoB. V3BineueHne uMHGoOpManuu U3 JUarpamm u
Ta0JIML, UCIIOJIb30BAHUE U MHTEPHPETALUS JaHHbBIX.

OnucaTenbHasl CTAaTUCTUKA: CpelHee apu(dmeTrnyeckoe, MeIuaHa, pasMax,
HauOoJblIIee U HAaMMEHbIIIee 3HaUeHHsI HAbopa YMCIIOBbIX JaHHbIX. [IpuMepsl ciryyaitHon
U3MEHUYUBOCTH.

CrnyualiHblif 5KCTIEpUMEHT (OIIBIT) U Cily4aiiHoe coObITHe. BeposITHOCTH U yacToTa.
Ponb ManoBepoATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B PUPOJIE U B OOLIECTBE.
MoHeTa u urpainbHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepmnHbl. Ynucno pédep U cymMMapHasi CTENEeHb
BepinH. [Ipeacrasnenue o csizHocTH rpada. Llenu u uukiel. Ilytu B rpadax. O6xon
rpada (sinepoB myTh). [Ipeacrasienne 06 opueHTUpOBaHHOM Ipade. Pemenne 3amau ¢
MOMOIIIBIO TpadoB.

8 KJIIACC

[IpencraBnenue JaHHBIX B BUJIE TAOIUI], IUarpaMm, rpaduKoB.

MHOX€ECTBO, AIEMEHT MHOXECTBA, TOAMHOKECTBO. Oniepauy HaJl MHO)KECTBAMH:
oObeMHEeHHe, mepecedyeHue, AornoyiHeHue. CBONCTBa orepaluil HajJ MHOKECTBAMM:
NIEPEMECTUTEIILHOE, COUETATENIbHOE, PACIPEIECIUTEIbHOE, BKIIIOUeHHs. Vcronbp30Banue
rpauueckoro MpeJCTaBICHUS MHOXECTB [UIsl OMUCAHUS PEAbHBIX MPOIECCOB H
SIBJICHUH, IPU PELLICHUH 3aa4.

N3mepenune paccenBaHusd JaHHbIX. Jlucmepcus W CTaHOApPTHOE OTKJIOHEHUE
YHICIIOBBIX HaOOpoB. JlnarpaMmma paccenBaHuUs.

DnemMeHTapHbIe COOBITHS ciydaiHoro onbiTa. Ciyuaiineie coObiThs. BepositHoCTH
coObITH. OMNBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMH COOBITUSIMU. CiyyaltHbIN
BbIOOD. CBS3b MEXy MAJIOBEPOSITHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHUSIMU B
npupojie, oOIIeCTBE U HayKe.

HepeBo. CBoiicTBa J€peBbEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAHHE BUCSYEU
BEPIIMHBI, CBA3b MEXKIY YHCIOM BepIIMH M uyucioMm pébep. [IpaBuio yMHOXKEHHS.
Pemenue 3a1au ¢ momortsio rpados.

[IporuBomnonoxubie coobiTUs. Juarpamma Ditnepa. O0beIMHEHUE U TIEpEeCceYCHHE
coOwiTuii. HecoBmecTHbie coObITHS. DOpMylnia CIOKEHUS BEPOSTHOCTEH. Y CIIOBHAsS
BeposTHOCTh. [IpaBuino ymuoxenus. HesaBucumbie coOwiTus. [IpencraBienue
JKCIIEpUMEHTAa B BHJE JepeBa. PemieHune 3amad Ha HaxOXIACHUE BEPOSTHOCTEH C
MOMOIIIBIO JIEpeBa CIIy4YaHOIO KCIEPUMEHTA, JuarpamMmm Jidiepa.

9 KITIACC
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[IpencraBieHue AaHHBIX B BUJE TaOIUL, AUArpaMM, rpa(uKoB, HHTEPIPETALIHS
JAHHBIX.
UreHne 1 NOCTPOEHUE TAOJIULL, AUATPAMM, IPAPHUKOB MO PEATbHBIM JAHHBIM.

[TepectanoBku u ¢akropuan. CoueTaHus U YUCIO COUYETaHUU. TpeyroiabHUK
[Tackans.

Pemenue 3aa4 ¢ ucnonb30BaHUEM KOMOWHATOPUKH.
I'eomeTrpuueckast BepossTHOCTb. Cily4ailHbIi BBIOOp TOYKH M3 (QUIYypbl Ha
IJIOCKOCTH, M30Tpe3Ka U U3 IyTU OKPY’KHOCTH.
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Ucnbitanue. Yenex u Heynaya. Cepus ucnbiTaHui 70 nepBoro ycmexa. Cepust
ucneiTanniibepuym. BepostHocTr coObITUI B cepuM UCTIBITaHUI bepHyuiu.

CrnyualiHas BeIMYMHA W paclpefelieHne BeposTHOcTeH. MareMarnyeckoe
OXHMIaHue u pucrepcus. [Ipumepsl MaTeMaTH4eCKOro OXUIAHUS KaK TEOPETHIECKOTO
CpPEOHEro 3HAYEHUs BEIMYMHBL. MaTeMaTH4YecKoe OXKUIAHWE W AUCIEPCUS CIyYaWHOU
BEJINYMHBI «YUCJIO YCIIEXOB B CEPUH MCIBITAHUN bepHym».

[Tonsate o 3akoHe OoybIIMX uKcel. M3MepeHue BepOSTHOCTEH C MOMOIIBIO
yacToT. PoJib 1 3HaueHue 3aKkoHa OONBIINX YKCET B IPUPOJIE U OOIIECTBE.
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IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHHS IpOrpaMMbl ydeOHOTo Kypca «BepositHOCTh H
CTAaTUCTHUKA» XapaKTCPU3YIOTCA:
1) maTpHOTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHICKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUUCKUX MATEMAaTUKOB M POCCHICKOM
MAaTE€MaTHYE€CKOM IIKOJIbI, K MCIOJb30BAHUIO ATHUX JOCTH)KEHUW B JIPYTMX HAayKax M
MpUKIaJHbIX CPEpax;

2) rpaKIaHCKOEe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHe:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpaKJaHWHA U peau3alliy ero mpas,
NpEACTaBJICHUEM O MaTEeMaTUYECKHMX OCHOBaX (YHKIMOHUPOBAHUSI Pa3TUUHBIX
CTPYKTYp, SBJICHUH, MPOIEyp IPaKIaHCKOTO O0IIecTBa (HampuMep, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBHIO K OOCYXKJEHHIO AITHYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHHUEM JIOCTMI)KEHUM HayKH, OCO3HAHUEM BaXHOCTH MOPATbHO-3TUYECKHUX
MPUHIIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TPYAOBOE BOCIIMTAHUE:

YCTAaHOBKOW Ha AaKTMBHOE yYacTU€ B PEIICHUH MPAKTUYECKUX 3a7ad
MaTeMaTUYE€CKON HAMpPaBJIECHHOCTH, OCO3HAHMEM  BAXKHOCTH  MATEMaTUYECKOTO
oOpazoBaHMs Ha TPOTSHKCHUM BCEM KU3HM I YCHEMHOW MpodecCHOHaATbHON
NESATeTLHOCTH W PAa3BUTHEM HEOOXOJAMMBIX yMEHHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIMBHUAYaJbHON TPAaeKTOpPUM OOpa30BaHUS W JKU3HEHHBIX IUIAHOB C
y4ETOM JINYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBPIO K OMOIMOHAJIBHOMY M ACTETHYECKOMY  BOCIPHSATHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3aJad, pEIICHUH, pPacCYXKICHUH, YMEHUIO BHUJETh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH BUCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

OpHUEHTAIIMEN B IEATEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HaYUYHBIX MPEICTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUA 4YEJIOBEKa, MPHUPOABI H  OOIIECTBA,
MOHMMaHWEeM MaTeMaTHUYeCKOW HayKH KakK cephl 4eTOBEUSCKOU JACATEILHOCTH, ITAIlOB
€€ pa3BUTUS M 3HAYUMOCTU [IJI1 Pa3BUTHUS UMBWIM3ALWH, OBJIAJCHUEM S3BIKOM
MAaTEMAaTUKX H MaTEMaTHYECKOM KYJIbTYpOM KakK CpEICTBOM TO3HAHHUS MHPA,
OBJIAJICHUEM TMPOCTEUIINMU HABBIKAMU MCCIIEIOBATEIIBLCKOM JIESITEIbHOCTH;

6) ¢usnyeckoe BocnUTaAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M
3MOIMOHAJIBLHOTO 0JIATOMOJIYyY NS :

TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJIEHUSI 3[IOPOBOTO 00pasza >KM3HH (30pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEKUM
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3aHATHUH U OT/bIXA, peryisipHas (u3nyecKas akTUBHOCTD ), C(DOPMUPOBAHHOCTHIO HABBIKA
pedrexcuu, NpU3HAHMEM CBOETO IpaBa Ha OMMOKY M TaKOro »e IMpaBa Jpyroro
YEJI0BEKA;
7) JKOJIOrH4YeCcKoe BOCIIUTaHue:
OpHEHTAIlMEN HA IIPUMEHECHHE MAaTEMATHMYECKUX 3HAHWM Ul pelIeHus 3a1ad B
00J1acTH COXPAaHHOCTH OKpY Karollel cpefpl, IUIAHUPOBAHUS MOCTYIKOB U OLICHKH HUX
BO3MOKHBIX

25



MOCJIEACTBUM Il OKpYXarouleil cpeapl, OCO3HAaHHMEM TIJIOOAJBHOTO Xapakrepa
9KOJIOTMUYECKUX MPOOJIEM U MyTEH X PELICHNUS;

8) azanTauus K M3MEHAIOIIUMCH YCJIOBUSIM COUHUAIBHON M NPHUPOAHOM
cpensl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHSA
CBOECII KOMIIETEHTHOCTHU Ye€pe3 IMPaKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE YMEHHUE
YUUTHCSl Y APYTHUX JIIOJIeH, MpuoOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBbIE 3HAHUS,
HABBIKM U KOMIIETEHIIUU U3 ONbITA APYTHUX;

HEO0OXOJIMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM Yucie GOpMyIUpOBATh
UJIeH, MOHATHUS, TUIIOTEe3bl 00 00BEKTaxX U SBJICHUSX, B TOM YHUCIIE PaHEEe HEU3BECTHBIX,
0CO3HaBaTh JIe(UUUTHI COOCTBEHHBIX 3HAHUN W KOMIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS
U IecTBUS, GOPMYIIUPOBATh U OLEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIe 1eHCTBUSA

ba3oBblIe Joruyeckue aecTBHUA:

® BBIBIATh U XaPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATHUM, OTHOIICHWH MEXIY MOHATHAMHU, (HOPMYIUPOBATH OMPEICICHUS TOHSATHH,
YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KJIacCU(DHUKAIIMNA, OCHOBAHUS JIJIs1 0000IICHUS 1
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAIIN3A;

® BOCHPHHHUMATh, (GOPMYIHPOBATh W TPEOOPA30OBHIBATH CY)KJICHUS: YTBEPAUTEIbHBIC U
OTpHIIATEIIbHbIC, CIMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIC,

® BBIABIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTUBOPEUHs B (aKTax,
JAHHBIX, HAOIOJEHUAX W YTBEPXKIACHUAX, IpeajaraTb KPUTCPUHM I BBISIBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIIOJB30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSAMBIE U OT MPOTUBHOTO),
MPOBOJIUTh CaMOCTOSITEIBHO HECIIOKHBIC JOKa3aTeIbCTBA MaTEMaTUYECKHX (aKTOB,
BBICTPAaMBATh apTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0O0CHOBBIBATH
cOOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh croco0 pemieHUs y4eOHOUM 3afauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh HanboJsiee MOIXOIAIMINA ¢ y4ETOM CaMOCTOSATEIbHO BBIICICHHBIX
KPHUTEPHEB).

ba3oBble ucciienoBarejibCKue 1eMCTBUA.

®  IICIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (DOPMYITHUPOBAThH
BOMPOCHI, (PUKCUPYIOIINE MPOTHUBOpPEYHE, MPOOIeMy, CaMOCTOSTENIbHO YCTaHABIMBAThH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOSITETFHO COCTAaBIEHHOMY IIJIaHY HECIOHBIH DJKCIIEPUMEHT,
HEOOIBIII0e HCCIIeIOBAHUE M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro OOBEKTa,
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3aBUCHMOCTEH 0OBEKTOB MEXKTy COOO0H;
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CaMOCTOSITENIEHO (POPMYIIHPOBaTH 000OIIEHNUS U BRIBOBI [0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIO/ICHUS, HMCCIEAOBAHMS, OIICHUBATH JIOCTOBEPHOCTh TOJYYCHHBIX PE3YJIBTATOB,
BBIBOZOB U 0000IICHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEAMNOIOKCHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(OPMALIMK, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMPATh, AaHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIHIO
Pa3IMYHBIX BUAOB M (POPM IPEICTABICHUS;

BbIOMpaTh (GopMy IpeCTaBICHUs] HHPOPMALMKM U WLTIOCTPUPOBATh pelIaeMble 3aJauu
cXeMaMu, JuarpaMmmamu, HHOM rpa@ukoil 1 uX KOMOMHALIUAMY;

OIICHMBATh HAAEKHOCTh MH(MOPMALMU MO KPUTEPUSAM, HPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUA:

BOCIIPHHUMATH ¥ (DOPMYJIMPOBATH CYXKICHHS B COOTBETCTBHUU C YCIOBHUSMHU H IIEISAMHU
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAKATh CBOIO TOYKY 3pPCHHS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 XOJy PEIICHHs 3aJadd, KOMMEHTHPOBAThH
MTOJTy4EHHBIN pe3ybTaT;

B X0Jie 0OCYXKJICHHS 3aJIaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI, TTPOOJIEMBI,
pelaeMo 3a7auu, BHICKAa3bIBATh UJCH, HalleJIEHHbIE Ha MOUCK PELIEHHs, COTIOCTaBIATh
CBOM CYXICHHUS C CY)KJICHUSIMU IPYTUX YUYaCTHUKOB Juajora, OOHapy>KMBaTh pa3inyue
U CXOJACTBO TO3MIMHA, B KOPPEKTHOW Qopme G(opMynupoBaTh pazHOTIACHS, CBOU
BO3paXKECHMUS;

MIPEJICTaBIATh PE3ylbTAaThl PEIIeHUs 3a/ladyM, SKCIIEPUMEHTa, UCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUIEHUS C Y4ETOM 3alad Mpe3eHTaluu u
0COOCHHOCTEN ayJqUTOPUH;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMAHTHOW M MHAUBHUIYaIbHOU pabOTHI MpH
pelIeHnH y4eOHbIX MaTeMaTHUECKUX 3a/ay;

MIPUHUMATD 1€JIb COBMECTHOM JESATEIbHOCTH, IUNIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, pacnpeaensaTh BUIbI paboT, JOroBapuBaThHCs, 00CYKIaTh MPOIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIHOJICH ;

y4acTBOBATh B IPYNNOBBIX (hopmax paboTsl (0OCykaeHHs, 0OMEH MHEHUSMH, MO3TOBbBIE
LITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH CBOU JCHCTBUS
C IpYTMMH YI€HaMU KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIa/la B OOIINI MPOAYKT 1O
KpUTEpUsM, chopMyIupOBaHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHBbIE YHUBeEpPCcAJbHbIE YUeOHbIE

neiictBust CaMoopraHu3amus:

CaMOCTOSITENIFHO COCTAaBISITh IUTaH, AITOPUTM pelleHHst 3amaud (WIH ero 4acth),
BBIOUpaTh COCO0 pelieHus ¢ y4ETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAPUAHTHI DPEIICHUN C
y4€TOMHOBO HH(pOpMAIIH.

CaMOKOHTpOJIL, 3MOHHOH3JILHLIﬁ HHTCJ/IJICKT:
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e BIAJCTh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpOIecca M pe3ylibTaTa PelieHUs
MaTeMaTHUYEeCKOM 3a1a4uH;

® [IPEABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYThH IIPH PELICHUU 3aJa4d, BHOCHUTb
KOPPEKTHUBBI B JESATCILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEW;

® OIICHMBATh COOTBETCTBUE pe3yibTaTa JCSATEIbHOCTH IOCTABICHHON LM M YCIOBHUSM,
OOBSICHATH IPHYUHBI JOCTIKEHUS WM HEAOCTIDKCHUS 1IEJH, HAXOJUTh OIIHUOKY, TaBaTh
OIICHKY IPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xonity o0yuenust B 7 kjacce 00y4arONIUIiCs MOTYyYUT CIECAYIONINE MPEIMETHbBIE
pe3yIabTaThI:

Uutate wuHpOpMAIMIO, TMPEJACTABICHHYIO B Tabimullax, Ha JguUarpaMmmax,
MIPEACTaBIATh JaHHBIC B BUJIE TAOJIHI], CTPOUTH AUATPAMMBbI (CTOJIOMKOBEIE (CTOIOUYATHIC)
¥ KPyTOBBIC) IO MACCHBaM 3HAUYCHUM.

OnuchiBaTh U UHTEPIPETUPOBATH PEaTbHBIC YHCIOBBIC JaHHBIC, MPEICTABICHHbIE
B TaOJMIaX, HA AUarpaMMax, rpadukax.

Hcnons30BaTh 1715 ONUCAHKS TAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpeHEE
apudMeTHUIecKoe, MeInaHa, HauboJbIllee U HANMEHbIIIEE 3HAUCHUS, pa3Max.

Nmetrr mpencraBieHWe O CIyYalHOW HW3MEHYMBOCTH Ha TMpUMEpax IIeH,
(U3MYECKUX BEIUYMH, AHTPOMOMETPUYECKUX MJaHHBIX, HMETh MpeACTaBJIEHHE O
CTAaTUCTUYECKON YCTOMYUBOCTH.

K xonity ob6yuenus B 8 kijacce 00yJarONIHiiCs MOTYYUT CIEAYIONINE MPEIMETHbIE
pe3yabTaTHI:

N3Bnekats u mpeoOpa3oBhIBaTh WH(OOPMAIIHIO, TIPEICTABICHHYIO B BHJIC TaOJUII,
auarpaMm, rpadUKoB, IPEACTABIATh JaHHBIC B BUJE TAOJIUII, TUarpamMm, rpadukos.

OnuceiBaTh JaHHBIE C TIOMOINBIO CTAaTUCTUYECKHX IIOKa3aTelel: CpeaHuX
3HAYCHHUH M MeppacceuBaHus (pa3Max, JUCTIEPCHUS U CTAaHIAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAUCHHMH M YaCTOTHI COOBITHM, B TOM YHCJIE I10
pe3yabTaTaM U3MepeHU U HaOII0ICHUH.

Haxomute BepOSATHOCTH CIydYaWHBIX COOBITUH B OIBITAX, 3Has BEPOSATHOCTH
3JIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonws3oBath rpaduueckue MOJETH: JCPEBO CIYyYalHOTO JSKCICPHUMEHTA,
JTyuarpaMMblDiliiepa, YMCIoBas MpsiMas.

OnepupoBaTh MOHATUSAMU: MHOKECTBO, TTOJIMHO>KECTBO, BBITIOJIHATH ONEPAIIUU HaJ
MHOXECTBaMH: OOBEIUHEHHE, IepeceueHre, OTOJHEHHUE, IEePEeUUCIATh SJIEMEHTHI
MHOYKECTB, PUMEHSTH CBOMCTBA MHOKECTB.

Hcnonws3oBaTh rpaduueckoe MpeAcTaBICHNE MHOXKECTB U CBSA3CH MEXKTy HUMH IS
OTIMCaHUS TPOIIECCOB M ABJICHUI, B TOM YHCJIE MPH PEIICHUH 3a/1a4 U3 APYTUX YU4SOHBIX
MPEAMETOB U KYPCOB.

K xoniy o0ydenus B 9 kJjiacce 00y4aromuics MOIyYUT CIEAYIONINE TPEIMETHBIC
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pe3yJIbTaThI:
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N3Bnekath u npeoOpa3oBbIBaTh MHPOPMALINIO, MPEJICTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BHJAE TaOJMI], AMAarpamMM, IpaduKoOB, NPEJICTaBIATh JJaHHBIE B BHJE
TabNIUL, AUarpamm, rpauKoB.

PemaTtp 3amaum opraHu3oBaHHBIM IEpeOOPOM BAapHAHTOB, a TaKXKE C
MCII0JIb30BaHMEM KOMOWHATOPHBIX MPaBUJI U METO/I0B.

Hcnonp30BaTh onMcaTenbHble XapaKTEPUCTUKHU JUISI MACCUBOB YHCIIOBBIX JTAHHBIX,
B TOM YHCJIE€ CPETHUE 3HAYEHUS U MEPbI paCCEUBAHMSI.

HaxomuTe 4YacTOThl 3HAYEHHM M YacTOTHI COOBITHS, B TOM YHCIE MOJIb3YSAChH
pe3ysbTaTaMy NMPOBEAEHHBIX U3MEPEHUN U HAOIIOICHU .

HaxoauThk BEpOsATHOCTH CIly4alHBIX COOBITUI B U3YyYEHHBIX ONBITAX, B TOM UHCIE
B OMbBITAaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, B CEPUSIX MCIBITAHUN J10
IIEPBOIO yCIIEeXa, B CEpUAX UCIbITaHUN bepHysum.

Nwmeth npencraBieHue 0 CIy4alHOW BEJIMYMHE U O PACTIPEICTICHUN BEPOITHOCTEH.

Nmers mpexacraBiieHHEe O 3aKOHE OONBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YyallHOM HM3MEHYMBOCTH W O POJM 3aKOHA OOJBIIUX YUCENT B
IpUpoJie U OOIIECTBeE.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m
MPOrpamMmmbl

[IpencraBnenue qaHHBIX

OnucarenbHas CTaTUCTUKA

Cny4yaliHasi ”3BMEHYUBOCTD

Brenenue B Teoputo rpadon

BeposTHOCTE 1 yacToTa CIIy4aliHOTO
COOBITUSA

O0o001enne, cucTeMaTH3alMs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

34

32

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m
MPOrpamMmmbl

[ToBTOpEHue kypca 7 knacca

OmnucarenpHas craTucTuKa. PaccenBanue
JAHHBIX

MmuoxectBa

BeposaTHOCTB ciiyqaifHOTO COOBITHS

Brenenue B Teoputo rpadon

Crny4aiiHple COOBITHS

O0o001enue, cucTeMaTH3alMs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME

KoaunuyecTBo 4acoB

Bcero

34

33

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f417fb2
bubmmoreka [IOK
https://m.edsoo.ru/7f417tb2
bu6mmorexa [IOK
https://m.edsoo.ru/7f417tb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417tb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m
MPOrpamMmmbl

[ToBTOpenue kypca 8 ximacca
DneMeHTbl KOMOMHATOPUKU
I'eomeTpuueckast BEpOATHOCTH
Ucnwitanusa beprymim
CnyvaiiHasi BeTUYMHA

O06o001eHre, KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

10

34

34

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

