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MOSACHUTEJBHASA 3AIIKNCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPUIOKEHUHN, TaK
U UX pOJIM B 00pa3oBaHWH, HEOOXOIMMOM Ka)kKIOMY YeJIoBeKy. Bo3pacTaer uncio
npodeccuii, mpu OBIAJACHAN KOTOPHIMH TpeOyeTcsl Xopolas 6a30Basi OJTOTOBKA
B 00JIacTH BEpPOSTHOCTH W CTAaTUCTHUKH, TakKas TIOATOTOBKA BaKHA JIJIS
POAODKEHUS 00pa30BaHUs U JUIsl YCIEIIHON MPOpEeCCHOHATBHON Kaphephl.

Kaxaplii 4eoBek MOCTOSTHHO IPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y
HETO JAHHBIX. A TS 0O0CHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM M30bITKa MHQPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIo chOpMUPOBAHHOE
BEPOSTHOCTHOE M CTAaTUCTUIECKOE MBIIIIICHHE.

MMeHHO m1Oo3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH Y
oOy4aronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAMM3UPOBATh UH(OPMAITHIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapakTep MHOTHX pPEAIbHBIX IMPOIECCOB W 3aBHCHUMOCTEH,
MIPOU3BOINTH MPOCTEHIIIHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIHN3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3W4HBIX cdep KU3HU OOIIeCTBA M TOCyJIapcTBa
npuoOuiaeT oOydarImmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKA OpraHU3aluM Tiepebopa W moacuéra ducia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MaTeMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMITIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIIAIOTCSl TPEACTABICHUS OO0Yy4YaloUMXcs O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HCCIeIOoBaHusA, (HOPMHUPYETCS MMOHUMAHUE POJIH
CTAaTUCTHKU KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBeTCTBHMM C MaHHBIMU IEISAMH B CTPYKTYpE MPOTPaMMBbI y4eOHOTO
Kypca «BeposTHOCTh M CTATHCTHUKA» OCHOBHOTO OOIIEr0 00pa3oBaHUs BBIICICHBI
CIIEyIOIINEe CoAepKaTeIbHO-MeTonn4Yeckue auHun: «[IpencraBienne NaHHBIX U
omucaTelibHas CTAaTUCTUKa», «BepoaTHOCTH», «DJIEMEHThl KOMOWHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Conepxanue uann «lIpencraBieHre TaHHBIX U ONMHUCATEIbHAS CTATHCTHKA
CIIy’)KAUT OCHOBOH 171 ()OPMHUPOBAHHUS HABBHIKOB DPAaOOTHI C HMH(OpPMAIHE: OT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIMK, NPEACTABIECHHONW B TabmuIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHHWS W aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTATHCTHUYECKUX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.
Paborass ¢ nmaHHBIMH, OOyYarolIUecs ydarcs CYHUTHIBATh M HHTEPIPETHPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIILIATh HaJl (aKTOpaMH, BbI3BIBAIOIIUMHU W3MEHUUBOCTh, U OIICHUBATh X
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYCHUS] TEOPUU BEPOSITHOCTEH. boubllloe 3HAUYEHWE HMEIOT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
NpPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIICHHS  BEpPOSTHOCTEH B  CIy4YalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU HCXO0J/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 00Jee CI0KHbBIC
3amauyu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajay, a TaKkKe HCIOJb30BaHUS B JIPYTUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaercs yueOHbIN Kypc «BeposSTHOCTh W CTAaTUCTHKA», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX H  ONKcaTelbHas
CTaTUCTUKA», «BepoaTtHocThy», «3JeMEHTh KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHocTh U cTaTucTuka» orBoautcs 102
gaca: B 7 kimacce — 34 gaca (1 gac B Hexnemo), B 8 kimacce — 34 yvaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
9 KJIACC

[IpeacraBinenre JaHHBIX B BuAe TaOmUI, AuarpamM, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTEeHHe W MOCTpOeHUE TadJull, IuarpaMM, rpadukoB 1o
pEeaIbHbIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coUeTaHUU. TpeyrobHUK
[Tackains. Pemienue 3a1ay ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (UTYPHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 TYT'M OKPYKHOCTH.

HcnbiTanne. Yenex m Heyaada. Cepuss MCHBITAHWM 1O MEPBOTO ycIrexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITUHA B CEpPUM HUCIBITAHUM
bepnyun.

CnydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTMYecKOro  OXKHAAHUSA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEPCUSl  CIYyYalHOM BEIMYMHBl «YHUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BepOsSTHOCTEH C TOMOIIIBIO
yacToT. Poib 1 3HaueHne 3aKkoHa OOJIBLIMX YKCEI B IPUPOIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XAPAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKAaHCKOTo 0OIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3adad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEUICHWH, pPacCyXIECHUH, YMEHHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHUECKONM HayKd Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHH W OTAbIXa, peEryJspHas (Qundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXaloUlell cpenpl, MJIaHUPOBAHUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENETEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMl0, BOCHPHUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TMOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS IJsi OO0OOIIEHHS M CPaBHEHUSA, KPUTEPUU
IPOBOJAUMOTIO aHAIIN3a;

e BOCIPHHUMATh, (QOPMYIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKACHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurs B (akTax, JJaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIlCHUs, BBHIOUpATh HauOolee MNOAXOASIMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe N1elCTBHA:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh pa3IMYue M CXOJACTBO TMO3WIIMNA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHONW M WHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHUSI HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO pelieHUsi ¢ Yy4ETOM HMEIOUIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekatb u mpeoOpa3oBeIBaTh HHMOPMAILMIO, TPEICTABICHHYIO B
pa3iMyYHBIX MCTOYHHMKAX B BHUJE TaONHWIl, auarpamm, rpadukoB, MPEACTABIATH
JaHHbIE B BUJE TaONIHULl, AMarpaMm, rpauKoB.

Pemarp 3amaum opraHu3oBaHHBIM IIEpeOOPOM BApUAHTOB, a TAaKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XApPAKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE IMOJIB3YSACh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOII0IEHUH.

HaxonuTh BEpOSATHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B TOM
YHUCJIE B OMNbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPUSIX
WCIIBITAHUM JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

VMeTp npencTraBleHHE O CIy4YalHOM BEIMYMHE W O pPacHpeleicHUun
BEPOSITHOCTEN.

NMeTp mnpenacTaBieHUE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
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bl

DJIeKTPOHHbBIE
(uu¢posbIe)
o0pa3oBaTtejibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a302

Monayab « IIIKoJAbHBIA YPOK»

KiaoueBnbie
BOCIUTATEJbLHBIC
3aJa4uu

YcraHoBneHue
JIOBEPUTEIBHBIX
OTHOIIIEHUN MEXITY
yauTeneM u ero
YUYEHHUKaMHU,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCIIPUSITUIO
yUaluMHUCs
TpeboBaHUN U MPOCHO
YAUTEIsA, TTPUBICYCHHUIO
ux BHUMaHUs K
00cyX1aeMoil Ha ypoKe

nHpopmanuu,

@opMBI H METOABI
padoThbI
KomnexktuBuas
pa0ora,

IUcKyccus, becena



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

OEeMEHTBI KOM6I/IHaTOpI/IKI/I

FCOMeTpI/I‘leCKaﬂ BCPOATHOCTDH

Hcnbitanusa beprymm

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

bubmmoteka [IOK
https://m.edsoo.ru/7f41a302

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a302

AKTUBU3ALU ux
II03HAaBaTEIbHON
NEeATEILHOCTH

[IpuBneuenue
BHUMAaHHS yYalIuXxcs K
00CyX/1aeMOi Ha ypoKe
uHpOpMaLuy,
AKTHBH3AIL[UH ux
II0O3HABATEJILHON
JeATEIILHOCTH;

®opMuUpOBaHUE HABbIKA
nyOJIMYHOTO
BBICTYIUIEHHS  TEpel
ayIUTOpHEN,
apryMEHTUPOBaHUS U
OTCTaWBaHUS cBOEHN
TOYKH 3PEHUS;

Nuannuuposanue "
MOJAEPIKKA
HCCIIEOBATEIbCKOM
JeITeIbHOCTH
IIKOJIbHUKOB B paMKax

pea3anuu UMU
WHAUBUIYaJIbHBIX u
IPYMIIOBBIX

HCCICA0BATCIbCKHUX

I'pynnosas pabora,

M03HABATEIIbHbBIE
UTPBI

KomnexktuBuas
pabora,

Oecena, nucKyccus

I'pynnosas
UHUBUAYaJIbHAS
pabora,

YPOK  HCCJIEeIOBaHUE,
Oecena



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

IIPOEKTOB

dopmupoBaHUE HaBbIKA
myOJIUYHOTO

BBICTYTUICHUSI nepen
bubaunoreka [JOK aymTopHeii, pabora,
https://m.edsoo.ru/7f41a302 ApryMEHTHPOBAHUA M

KomnexTusnasa

CityyaliHasi BeTMYrMHA 6

Oecena
OTCTaWBaHUI cBOEH

TOYKH 3PCHUA,

NuannuupoBanue u
MOJIJICPKKa
HCCJIEI0BATENLCKON

JeSITebHOCTH
I'pynnoBass ~ pabora,

IIKOJbHUKOB B paMKax
bubnnorexa [IOK p urpa «Mapadon

. eanusa
https://m.edsoo.ru/7f41a302 = PCaIH3alHH R N
I/IH)II/IBHI[yaHI)HI)IX )41

O0600611eHre, KOHTPOITb 10 1

IPYIIIOBBIX
HCCIIEJOBATEIBCKUX
IIPOEKTOB;

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 1 2



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

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxka Kontpoabubie IlpakTnueckue Aara unppospie
Bcero u3ydeHusi  o0pa3zoBaTeJIbHbIE
padoThI padoTshI pecypenI
bubnnoreka [JOK
1 HpencapeHie AGHHELX 1 04.09 https://m.edsogru/863f47ea
bubnnorexa [HOK

2 OnucarenpHas CTaTUCTUKA 1 11.09 https://m.edsogru/863f476a

3 Onepanuu HaJ COOBITUIMU 18.09

4 HezaBucumoctb coObITHI 25.09

5 Komb6unaropHoe npaBuio 1 02.10 bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/863f4e16

5 IlepecranoBku. @akTopuan. ) 1 09.10 bubnuoreka [IOK
CoueTaHus U YUCIIO COUYETAHUN https://m.eds00.ru/863f4e16

7 Tpeyronphuk I[lackans 1 16.10 ngg;ﬁfg;groug% 5014
IIpakTuyeckas padora "Brruncienne

3 BEPOATHOCTEN C UCIIOJIB30BaHUEM 1 1 23.10 bubnuoreka [IOK
KOMOWHATOPHBIX (PYHKLIUH https://m.eds00.ru/863f5208
ANEKTPOHHBIX Tabnui"
I'eomeTpuueckasi BEpOATHOCTb.

9 CryvaiiHblii BEIOOp TOUKH U3 1 06.11 bubnuoreka [IOK
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 JIyTH OKPY>KHOCTH

10 ['eomeTpuueckast BEpOSATHOCTb. 1 13.11 bubnmoreka [JOK



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884

Cay4aiinelii BEIOOp TOUKH U3
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

https://m.edsoo.ru/863f5a50

I'eomerpuyeckas BEpOATHOCTD.
Cay4aiinelii BBIOOp TOUKH U3

bubmuorexa [JOK

11 20.11
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPY>KHOCTH
I'eomerprueckas BEpOATHOCTb.
12 CrnyuaitHblli BEIOOP TOYKH H3 2711 bubnnoreka [JOK
(Gurypsl Ha IIOCKOCTH, U3 OTPE3Ka, ' https://m.eds00.ru/863f5e10
U3 IyTH OKPY>KHOCTH
HcneiTanue. Ycnex u Heygayva.
13 Cepus UCIIBITAHUI 10 IEPBOTO 04.12 Bubmzorexa LIOK
p HO Tiep ' https://m.eds00.ru/863f6162
ycrexa
HcneiTanue. Ycnex n Heygayva.
14 Cepud UCIIBITAHUI 10 IEPBOTO 11.12 Bubmzorexa LIOK
p 710 TIep ' https://m.eds00.ru/863f6356
ycrexa
HcneiTanue. Ycnex n Heynayva.
15 Cepus ucnbITaHUM 10 IEPBOTO 18.12
ycrexa
Ucneitanusa beprymm.
16 BeposTHOCTH COOBITUI B cEpUH 25.12 Brbmuotexa [IOK
P _ p ' https://m.eds00.ru/863f64d2
ucnelTaHuit bepHym
Ucneitanusa beprymm.
17 BeposTHOCTH COOBITHI B CEpUU 15.01 bubmiorexa LOK
P 8 P ' https://m.eds00.ru/863f6680
ucnbiTaHui beprynnm
18 [IpakTuyeckas padora "McnbiTanus 201 bubnuoreka [IOK

bepnymm"

https://m.edso0.ru/863f67de



https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

CrnydaiiHasi BeJIMUMHA U

bubmuorexa [JOK

19 29.01
pacrpeiefieHre BEpOSTHOCTEH https://m.edso00.ru/863f6b44
20 MaremaTHuecKoe 0)KUJAaHue 1 05.02 bubmuorexa [JOK
JIUCTIEPCHUS CITyIaifHON BETHUMHBI ' https://m.edsoo.ru/863f6da6
[TpuMepbl MaTeMaTHYECKOTO
21 OKUIaHUA KaK TEOPETUIECKOTO 12.02 bubmoreka LOK
p ' https://m.eds00.ru/863f6f86
CpeHEro 3HAYCHHSI BEJTHIMHBI
22 ITonsatue o 3aKOHE OOJIBIINX YHCEI 19.02 Bubmorexa ITOK
https://m.edso0.ru/863f72c4
93 N3mepenne BepoATHOCTEN € 26.07 bubnuotexa [JOK
OMOIIBIO YaCTOT ' https://m.edso0.ru/863f7652
24 [IpumeneHnue 3aKkoHa OOIBIINX 05.03 bubnnorexa [HOK
qucen ' https://m.eds00.ru/863f7116
o5 O06001enre, cuCTeMaTU3aIMs 12.03 bubmuorexa [JOK
3uanuii. [IpeacraBienue TaHHbIX ' https://m.eds00.ru/863f783c
O0001eHne, cucTeMaTH3aMs
26 o R 19.03
3HaHui. OnucarenbHast CTaTUCTHKA
O0006111eH1E, CHCTEMATU3AIIHS
27 3Hanui. IIpencrasienne JaHHBIX 26.03 bubmorexa [JOK
- 1P : ' https://m.eds00.ru/863f893a
OmnucarenbHast CTAaTUCTHKA
O0o001enue, cucTeMaTH3aIus
28 3HaHui. BepoITHOCTDH Cly4aiiHOTO 09.04 bubmnorexa [IOK
- OeP e ' https://m.edso00.ru/863f7ade
COOBITHS
O0001enue, cucTeMaTH3aIus
29 3HaHUU. BeposTHOCTH cirydyailHOTO 16.04 bubnmoreka [JOK
COOBITHS. DIEMEHTHI ' https://m.eds00.ru/863f7c9c
KOMOWHATOPUKH
30 O060061IeHne, cucTeMaTHu3aus 23.04 bubnmoreka [JOK



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

3HaHUH. DIeMeHThl KOMOMHATOPUKU

https://m.edsoo.ru/863f7e54

O0001enue, cucTeMaTH3alus
3HAHUHA. DIEMEHTEI

bu6mmoreka [IOK

1 1 30.04
3 koMOuHaTopuku. CiyJaifHble https://m.eds00.ru/863f8408
BEJIMYMHBI ¥ PACIIPEICIICHUS
bu6mmoreka [IOK
07.05
32 HroroBas KoHTpoJIbHAs paboTa 1 httos://m.edsoo.ru/863f8b56
O0001eHne, cuCTEMaTH3aLMs
33 sHanuil. CiyyaliHble BEJIMYUHEI U 1 14.05 Bubmorexa ITOK
Y ' https://m.eds00.ru/863f861a
pacnpeeeHus
34 O606HuleHI/Ie, cucTeMaru3anus 1 2105
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

9 KIIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B
51 pa3IMYHBIX MCTOYHUKAX B BHUIE TaONHI], auarpamm, TIpaduKoB,
MPEJCTABIATH JaHHBIC B BUJE TAOIHII, JHarpamMm, rpad)ukoB
£ 5 Pemarp 3amaun OpraHM30BaHHBIM MEPeOOPOM BapHAHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUJI U METOJIOB
Hcnonws3oBarh onMcarenbHblE XapakKTEPUCTUKUA JJIi  MAacCHBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCIIE€ CpPEJHUE 3HAYCHUS U MEpbl
paccerBaHUs
£ 4 HaxomuTh 4acTOThl 3HAUY€HHUW W YaCTOTHI COOBITHS, B TOM YHCIE
' MOJIb3YACh Pe3yabTaTaMH MPOBEAEHHBIX U3MEPEHHUHN U HAOIIOACeHUN
HaxoauTh BEpOSATHOCTH CIly4allHBIX COOBITUH B M3yUYEHHBIX OMBITAX, B
- TOM 4YHCJI€ B ONbITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU
' COOBITUSIMH, B CEPHUSX MCIBITAHUNM JO TEPBOTO yCIeXa, B CEPHUIX
ucnsiTaHui beprynnm
56 HNmets mpexncraBieHre O CIy4allHOM BEJIWYMHE U O paclpeieieHuu
. BEPOATHOCTEMN
Nwmets mpeacTaBieHue O 3aKOHE OONBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4alHOW HW3MEHYMBOCTM M O POJM 3aKOHa

0O0JIBIINX YKCEN B IPUPOAE U OOIIeCTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS
5 BeposaTHOCTB U cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUJE TaOJIMILl, JUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe W mocTpoeHue TaliWi, Auarpamm, rpadukoB Mo pearbHbIM
JAaHHBIM
5.2 [TepectanoBku u pakTopuan
5.3 CoueTtaHus ¥ 4UCIIO COYETAHUN
5.4 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ ucnoib30BaHMEM KOMOMHATOPUKH
EE I'eomerpuueckas BepoATHOCTh. CilyyailHbIl BBIOOp TOYKM M3 (UIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Hcneiranne. Yenex u Heynauya. Cepust HCIIBITaHUM 10 TIEPBOTO ycIexa
5 7 Cepus wucneiTanuii bepHymim. BeposTHocTu coOBITHH B CepUM HCIIBITAaHUIN
' bepnymm
5.8 CrnyyaiiHas BeJIMUMHA U paclpesiesieHue BeposTHOCTEN
5 9 Matematuueckoe oxugaHue U aucnepcus. Ilpumepsl MareMaTH4yecKoro
' OKUJaHMS KaK TEOPETUUECKOTIO CPEJHETO 3HAUCHMSI BETMYNHBI
510 MatemaTHuueckoe OXHMIAHUE W JUCIHEPCUS CIy4allHOW BEJIIMYMHBI «YHCIIO
' YCIIEXOB B CEpHUM MCHBITaHUNA bepHyium»
511 [lonatue o 3akoHe OoNbIIMX 4YHcel. V3MepeHHe BEpOSITHOCTEH C MOMOIIbIO

gacToT. Poib 1 3HaueHue 3aK0oHa OOJBIINX YHCEI B PUPOJIC U 00IIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHUSAMU: MHOXECTBO, IOJMHOXECTBO, OIepaluu
HaJ MHOXXECTBAMHU; YMEHUE OIEPUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTAaBICHWE MHOXKECTB [UIsl OINKCAaHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyU4eOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCIiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUpOBaAThL IMOHATUAMU. HATYpaJIbHOC YHCIIO0, IIPOCTOC U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI Ap0oOb U JeCSATHYHAs IPOOH,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOPEHb; YMEHHE BBHIMONHATH JIEHCTBUS C
YucCjiaMHi, CpaBHUBATHL W YIIOPAAOYHMBATHL 4YMCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPIMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUIl KBaipaTHbIM KOPEeHb, MHOTOWIEH, ajredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHULbI; YMEHHE BBIMIOJHATH pacuéTel Mo (opmyrnam, Mpeodpa3oBaHUs
HENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHNE MHOTOWICHA HAa MHOYKUTENH, B TOM YHUCIIE C UCIOJIb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMenue onepupoBaTh MNOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YpPaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarh JMHEWHbIE W KBaJpaTHbIE ypaBHEHHs, JIPOOHO-
pallMOHAIBHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON, B TOM YHUCIE IpHU
pEelIeHUH 3aJlady U3 JIPYyruX NpPeIMETOB U TMPAKTHUYECKUX 3a]ay; YMEHHUE
HCIIOJIb30BaTh KOOPJAUHATHYIO MPSAMYIO U KOOPAMHATHYIO IUIOCKOCThH JIJISt
M300pakeHUS PEIICHUN ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKH BO3PACTaHMA,




yObIBaHUSI, HamOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasl MPOMOPIHMOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napaboJa, runepOoia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3aaad W3 APYruxX Y4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndyecKas
U TeOMEeTpUYEeCKass IMPOrpecCMu; YMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMyYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3aJa4, B TOM 4YHUCJIE 3a7ad U3 JPYrHMX Y4eOHbIX IPEIMETOB U pealbHOMN
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX THIOB (B TOM YHUCII€ Ha MPOLEHTHI, IO U
4acTH, JABHXKEHHE, paboTy, LIeHy TOBAPOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YNpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI000HOCTh MOIYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasl, Yrojl, MHOTOYIOJbHMK, TpPEYroJbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHHIA TPEYTOJILHUKH, MPSIMOYTOJIBHBIN TPEYrONbHUK, MEIHaHa,
Ouccekrpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTOIBHHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJTBHUK, KBAIPAT, TPANCIHS; OKPYKHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHE
pewmiath 3a7a4d, B TOM YHUCII€ U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUUYECKUX BEIMYUH C MPUMEHEHHEM H3YyYeHHBIX CBOMCTB (GUIYyp U
¢dakToB

10

11

YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAJUIEIBHOCTh U NEPNEHAUKYISIPHOCTh MHPSIMBIX, YrOJI
MEXy MPSIMBIMH, MEPIEHANKYISIP, HAKJIOHHAS, TPOEKIHs, moo0ue Gpuryp,
N0J00HBIE TPEYTrOJbHUKH, CUMMETPHsS OTHOCHUTEIBHO TOYKH U IPSIMOM;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
[apaJUIEIbHOCTD U IIEPIIEHIUKYIIAPHOCTD NIPAMBIX B OKPYXKAIOLIEM MUpE

YMCHI/IC OHepI/IpOBaTB HNOHATUAMM: OJINHA, paCCTOSIHI/Ie, YFOJ'I (BGJ’II/ILH/IHa
yrila, CHHYC U KOCUHYC yTJla TPEYrOJbHUKA), IJIOMIA/(b; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
IUIOIIAAN Kpyra, oObeMa MNPSMOYroJbHOIO Mapajiesienunesna; yMeHHe
MPUMEHSATH MPU3HAKKA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenne  u3zo0pakaTb  IJIockMe  GUIypsl W HX  KOMOMHAauuw,
IOPOCTPAHCTBEHHBbIE (QUTYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
Ta0JIMIIBI, cpeHee apudMeTnyecKoe, Mearana, HanooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALINIO, TPEACTABICHHYIO B
TaOMUIIAX ¥ HA JUarpaMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peanbHBIX TPOIIECCOB W SIBJICHHI; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHOe COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHUE
HaXOJUTh  BEPOSATHOCTH  CIy4alHbIX  COOBITUM B  OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHME pellaTh 3ajjauu
METOZIOM OpPraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IpaBHJIa
YMHOXEHHS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXaloIleM MHPE W B KM3HU; 3HAKOMCTBO C TOHATHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOASAIMINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCIO3HABAaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJIEJIbHBIE BBIJAIOIIMECS PE3YNIbTAThI, HOJYYEHHBIE B XOJIE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MAaTEMATHYECKHUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nesnsie uncina. [Ipu3Haku eTuMoCcTH LeNbIX Yucelt
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
13 PanmonanbHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YHCIIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUJIKA U OIIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoOHAIbHBIM 1oKa3aTesneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
25 ApudmeTrueckuii KOpeHb HaTypaJbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.9 Llensie u npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENEHOCTEH
4.2 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyiia CIIOKHBIX MPOIIEHTOB
5 OyHKIMH
@ynkius, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O61acTh onpeaeneHus u
51 MHOXeCTBO 3HaueHuil QyHkuuu. Hymu ¢ynkuuu. IIpomMexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOIMCTBA
1.2 TpeyroabHHUK




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenue reoMeTpu4ecKuX BEITUYUH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

YueOuuk. Matemarrka. BepoaTHOCTh U cTaTUCTHKA, 7-9 Ki1acChl, 0a30BbIN
YPOBEHbB, B IBYX vacTax. [lox pemakuuen 1.B.Amenko, Mocksa,
«ITpocsemienue», 2023r

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

VYuebnuk. Matemaruka. BeposTHOCTh U CTaTUCTHKA, /-9 KJlacchl, 0a30BbIN
YPOBEHb, B JIBYX 4actsx. [lox penakiuein 1.B. Amenko, Mockga,
«ITpocemienue», 2023r

Meroanueckoe nocodue. Matematuka. BeposTHOCTh U cTatucTuka, /-9
KJIacChl, 0a30BBIN YPOBEHbB, 2-€ U3AaHue, crepeoTurnHoe. [lox penaxiueit
N.B.Amenko, Mockaa, «IIpocsemienney, 2023r

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" denepanbhbiii moprai. http://www.school.edu.ru/

2. www. school.edu - "Poccuiickuii 001meo0pa3oBaTenbHbIi nopTan'.

3. www.school-collection.edu.ru/ Equnas xoyiekius muppoBeIX 00pa3oBaTeIbHBIX
pecypcoB.

4. http://ege.edu.ru/www.mathvaz.ru - doCbe IIKOJIBHOrO VYUTENS MATEMATUKHA
5. www.it-n.ru"CeTb TBOpYECKHUX VUUTEICH"

6. www .festival.1september.ru  ®ecrusanp negarorudeckux uaei "OTKpHITHI yPOK'.
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