MWUHMCTEPCTBO ITPOCBELLEHNS POCCHICKON OEJEPALIM
MuHrcTepeTBo 06pasoBanus CapaToBcko# 0071acTH
Yupasnenue 00pazoBaHus aIMUHHCTPALHH ATKapCcKOro MYHHLMNATHHOTO paHOHa

MyuuuunansHoe 06u1eobpazoBaTeNbHOe YIPEKICHHE — CPENHAS obmeobpazoBaTenbHas
mkona Ne3 ropoga ATkapcka CapatoBckoit o6nactu umenn ['epos CoBeTckoro Coro3a
AntoHoBa Brnammmupa CeMeHOBHYA

PACCMOTPEHO COI'JIACOBAHO

Pykosgautens HIMO 3amecTuTeNb AHpeKTOpa Mo YBP
@% O.B. bpaxHukosa (2/ M.B. Ocaynenxko
Mporokon Nel ot 28.08.2023 . 28.08.2023 r\&]

[lognncaHo undpPoBOWN NOANNCHIO:

KonasnmHa AHHa HnkonaeBHa
PABOYASA TPOTPAMMA
(ID 1786796)
yueOHOro Kypca «BepoaTHOCTH H CTATHCTHKA»

s obyyarommxcs 7-9 knaccos

r.Atkapck, 2023



IHHOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM 1LIM(POBOM MHpE BEPOSTHOCTb M CTATUCTHKA MPHUOOPETAIOT BCE
00JIBIIIYI0 3HAYMMOCTh, KaK C TOYKU 3pEHUSI PAKTUYECKUX MPUIOKEHUMN, TaK U UX POJIU
B 00pa3oBaHuM, HEOOXOAMMOM KaXI0My ueloBeKy. Bo3pacTtaet uucno npodeccuii, nmpu
OBJIAJICHUH KOTOpPBIMU TpeOyeTcs Xxopolas 0Oa3oBas TMOATOTOBKa B oOjactu
BEPOSITHOCTH U CTaTHCTHKH, TaKasi MOJArOTOBKA Ba)KHA JUISl IPOJIOJKEHHSI 00pa30BaHUs
U 17151 yCIIEITHOM pOo(eCCUOHAIbHON Kaphephl.

Kaxxpiii 4enoBek MOCTOSHHO MPUHUMAET PEUICHNsI HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A 1711 0OOCHOBAaHHOTO TMPUHSATHUS PEIICHUS B YCIOBHUSX HEIOCTaTKa WU
n30bITKa WHGOPMAIMK HEOOXOAWMO B TOM YHCIE XOpOmio chOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILUICHHE.

HIMeHHO 103TOMY OCTpO BCTaia HEOOXOAUMOCTh C(HOPMUPOBATH Yy OOYHAIOIIUXCS
(GYHKIMOHATIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0 B CceOs B KAaueCTBE HEOThEMJIEMOMU
COCTaBIISIIOIIECH YMEHHE BOCTIIPUHUMATh M KPUTHYECKH aHATU3WPOBATh WH(OPMAIIHUIO,
MPEJICTABICHHYIO B Pa3iHYHbIX (JOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaJIbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH IMPOCTEHIINE BEPOSATHOCTHBIC
pacy€EThI.

3HaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMU MpUHIMIAMU cOOpa, aHaau3a U
MPEACTABICHNUS] JAHHBIX M3 pa3IMYHbIX cdep XKU3HM OOIIecTBa M TrocyAapcTBa
npuoOm@aer oO0ydalluxcs K OOIIeCTBEHHbIM HHTepecaM. V3ydeHue oOcHOB
KOMOMHATOPUKM pa3BUBA€T HABBIKM OpraHu3aluu mnepedopa U mojcuéra uwucia
BapMaHTOB, B TOM YHWCJE B NMPUKIAJAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBAMHM TEOPHUH
rpadoB co3gaéT mMaTeMaTH4YecKUid (PyHIaMeHT I (pOpMUPOBAHUS KOMIIETEHLMA B
o0nactu HMHPOPMATUKH W LUPPOBBIX TexHOJOTHHA. [Ipu M3ydYeHHM CTATUCTUKH U
BEPOATHOCTH OOOTAIIAOTCsl MPENCTaBiIeHHUs] O0OydYarolUXCsi O COBPEMEHHOM KapTHHE
MHUpa U METOJax ero MccleJoBaHus, POpMHUPYETCs] NOHUMaHUE POJIM CTATHUCTUKH Kak
UCTOYHUKA COLMAJIbHO 3HAUYMMOM MH(OpMAlMM U  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHHS.

B cooTBeTcTBMU C JaHHBIMHU HENSMH B CTPYKTYpe MPOTpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO 00111ero 00pa3oBaHUs BbIIEICHBI CIEIYIOIINE
coJiepkaTenbHO-MeToanueckue JuHuM: «lIlpencraBieHrne MaHHBIX W OINUCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «IneMeHThl KOMOWHATOPHUKW», «BBeneHne B TEOpHIO
rpadoBy.

Conepxxanue nmHuu «llpencraBieHne AaHHBIX W OMNMUCATEIbHAs CTATUCTUKA
CIIY’KUT OCHOBOH JjIsl (POPMHUPOBAHHUS HABBIKOB pa0OTHI ¢ MH(OpMAIUEH: OT YTCHUS U
MHTEpIIpeTalud HMH(POpMAMK, MPEICTaBICHHON B TabiuIax, Ha JIuarpamMmax u
rpadukax, 10 cOopa, MpEACTaBICHHs W aHajlu3a JAHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPEeOHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydaroluecsi ydaTcsi CUYUTBIBATH M HHTEPIPETUPOBATH JIaHHBIC, BBIIBUTATD,
apryMEHTUPOBAaTb W KPHUTUKOBATh MPOCTEHINNME TUIMOTE3bl, PA3MBILUIATh HaJ



(dakTopaMy, BBI3BIBAIOLUIMMH HW3MEHYMBOCTb, W OLICHMBaTb MX BIMSHUE Ha
paccMaTpUBaEMbIE BEIMYHUHBI U IPOLECCHI.

NHTYynTHBHOE TIPEACTABICHHE O CIy4alHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJEHIMI CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOHM Uil MU3y4YEHUS
TEOpUU BEPOATHOCTEN. boubllloe 3HaU€HNE UMEIOT NPAKTUYECKUE 3aJaHHsl, B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOAUTCS KaK Mepa MpaBAONOA00Us CIIy4ailHOIO COOBITHS.
[Tpu n3yuenun yueGHOro Kypca o0yJarommecs 3HaKOMSTCS ¢ MPOCTEUITMMHI METOJaMHU
BBIUMCJIEHUSI BEPOSITHOCTEM B CIy4YallHBIX SKCIEPUMEHTAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAapPHBIMU HCXOJAaMH, BEPOATHOCTHBIMU 3aKOHAMH, MO3BOJISIOLIMMHU CTaBUTh U
pemaTh 0oJee CIoXKHbIE 33a4i. B yueOHbIi Kypc BXOAST Ha4aJIbHbBIE IPEICTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHUKAX.

B pamkax yuyeOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYarOUIMXCA C
MHOXECTBAMHU W OCHOBHBIMHM OIlEpalldsMM HaJ MHOYKECTBAMM, PacCCMATPUBAOTCS
IIpUMEPBl NPUMEHEHUS Ui PELICHUs 33Jad, a TakKe MCIOJb30BaHUS B JIPYTUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX NMpeaMETaxX.

B 7-9 kimaccax usywaercss y4yeOHbIH Kypc «BeposSiTHOCTb M CTaTHUCTUKA», B
KOTOpBIM BXOZAT pasnensl: «lIpencraBieHne AaHHBIX M ONMCATENIbHAST CTATUCTUKAY,
«BeposTHOCTBY», «D7eMeHTh KOMOUHATOPUKNY», «BBenenue B Teoputo rpadosy.

Ha u3yuenune yueOHoro kypca «BeposiTHOCTh U cTaTucTUKa» oTBoAMTCs 102 yaca:
B 7 knacce — 34 yaca (1 yac B Hegemo), B 8 kiacce — 34 yaca (1 yac B Hexnenw), B 9
kiacce — 34 gaca (1 yac B Henerto).



COIEPKXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenre AaHHBIX B BUAC TaONMMWIl, auarpamMm, rpaduKoB. 3aroTHCHHE
TaOJIUIl, YTEHUE U MOCTPOCHHUE JIuUarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHBIX MpoiieccoB. M3Bneuenne nHpopmanuu U3 auarpamMm u
Ta0JIMII, UCTIONB30BaHNE U UHTEPIPETALIUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeaHee apudMeTHdYecKoe, MeauaHa, pa3Mmax,
HauOoJblllee W HaWMEHBINEe 3HAUYCHHUS Ha0Opa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHbI{ SKCTIEpUMEHT (OTIBIT) U ClIy4aitHoe coObITHE. BeposTHOCTH U YacToTa.
Ponb ManmoBeposSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IE U B OOIIECTBE.
MoHeTa 1 urpajapHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenensb BepinHbl. Yucino pédep U cyMMapHasi CTENEHb
BepinH. [IpencraBnenue o csizHocTu rpada. enu u mukiel. [Iytu B rpadax. O6xox
rpada (diinepoB nyTh). [Ipencrapnenue 06 opueHTUpoBaHHOM Tpade. Pemenue 3amay ¢
MOMOIIBIO TpadoB.

8 KUIIACC

[IpencraBneHue JaHHBIX B BUE TAOIUL, UarpaMM, rpauKoB.

MHOXeCTBO, 2JIEMEHT MHOXKECTBA, MOJIMHOKECTBO. Oniepanuy Hai MHOKECTBAMM:
oObeuHEHNE, TepeceueHue, aononHenne. CBoiicTBa omepanuii HajJ MHOKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATENBHOE, PACIIPEAEIUTENIBHOE, BKItOUeHus. Mcnoib3oBanue
rpauyecKkoro MpeACTaBICHUS] MHOXKECTB Ul ONMCAHUS pPEaJbHBIX IPOLECCOB U
SABJICHUU, IIPU PEILICHUU 33]1a4.

N3mepenne paccenBaHus MAaHHBIX. Jlucniepcuss M CTaHOAPTHOE OTKJIOHEHUWE
YHUCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS CiiydaiiHOro onbita. Ciyuaiinble coObITHS. BeposTHoCcTH
coObITUN. OMBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTApPHBIMU COOBITHSAMHU. CiyyaitHbIN
BbI0Op. CBSI3b MEXYy MAJIOBEPOSITHBIMU U MPAKTHYECKH JOCTOBEPHBIMHU COOBITUSIMHU B
MpUpOJE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa JEPEBBEB: E€IMHCTBEHHOCTH ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILUMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH U yucioM pédep. [lpaBuno ymHOXKeHHS.
Pemenue 3amau ¢ moMorsio rpados.

[IpotuBomnonoxueie coobiThd. Jnarpamma Diinepa. O0beIMHEHNHE U TTepeceUeHUe
coObiTnii. HecoBmecTtHbie coObiTus. Dopmynia CiloXKeHUsT BEPOSITHOCTEW. Y CIOBHAs
BepoATHOCTh. [lpaBuno ymHoxenusa. HesaBucumbie coObiTus. [lpencraBnenue
DKCIIEPUMEHTa B BUJIE JepeBa. PelreHne 3amad Ha HAXO0XKACHUE BEPOSITHOCTEM C
IOMOILBIO JIEpEBA CIIyYalHOTO IKCIIEPUMEHTA, IHarpaMm Duiepa.

9 KUIIACC



[IpeacraBieHure NaHHBIX B BUJE TAOJIUILI, AUArpaMm, rpaukoB, WHTEPHpPETALIUS
JaHHBIX. YTeHUE U MMOCTPOSHHE TaONIHI, IUarpaMM, TpauKoB MO PeaIbHbIM JTaHHBIM.

ITepecranoBku u (daxropuan. CoyeTaHuss U YUCIO coueTaHUi. TpeyrojJbHHUK
[Tackains. Pemenue 3aia4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTb. CiyyallHbIi BBIOOp TOYKM H3 (QUTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

Ucneitanue. Ycenex u Heynaya. Cepus WcnblTaHuW 10 nepBoro ycmexa. Cepus
ucnbiTanuil bepuyu. BeposatHocTr coObITHI B cepyuM HCTbITaHUN bepHyu.

CnydailHasg BeIMYMHA W PpacOpelesieHHe BeposTHOCTEW. MaremaTtuyeckoe
OXHJaHue U nucnepcus. [I[puMepbl MaTeMaTUYECKOTO OKHUAAHUS KaK TEOPETHUYECKOTO
CPEAHETO 3HAYCHHUs BEIIMYMHBL. MaTeMaTHdecKoe OKUAAHUE W JUCHEPCUS CIy4aliHOU
BEJINYMHBI «YHUCIIO YCIIEXOB B CEPUH MCTIBITAHUN bepHymm».

[lonsTue o 3akoHe OonbliuxX yucen. M3MmepeHue BEpOSTHOCTEH C MOMOIIBIO
yacToT. Ponp W 3HaueHue 3akoHa OOJBIIMX 4YHCEl B MNPUPOJE U OOLIECTBE.



IINTAHUPYEMBIE PE3YJIBTATDI OCBOEHUA ITPOT'PAMMUBbI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHUS  IpPOrpaMMbl  yd4eOHOro  Kypca
«BepoATHOCTP U CTaTUCTHKA» XAPAKTEPU3YIOTCSL:

1) maTpuoTnyeckoe BOCIMTAHUE:

MIPOSIBJICHUEM HMHTEpEca K MPOLUJIOMY M HACTOSLIEMY POCCHUHCKOW MAaTEMATHKH,
LEHHOCTHBIM OTHOUIEHUEM K JOCTH)KCHMSM POCCHUHCKHX MATEMAaTUKOB M POCCHUCKOU
MaTE€MaTUYECKON IIKOJIbI, K MCIOJIb30BAHUIO 3THX JOCTHKEHUN B APYIMX HayKax M
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U pean3allii ero mnpas,
IPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (YHKUMOHMPOBAHUS Pa3IMUYHbBIX
CTPYKTYp, SBJCHHH, Mpoueayp TIpaxJaHCKoro ooOliecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXAECHUID JTHYECKUX MpPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUM HAayKW, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM HAa AaKTUBHOE YYacTME€ B PEIICHWH MPAKTHYECKUX  3a]ay
MaTeMaTUYeCKOM  HANpaBIIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHWUM BCEW JKU3HU IS YCHEIWHOM mpodeccuoHaIbHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHIUBUAYaIbHOW TPAeKTOPUU OOpa30BaHUS W MKU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3ajad, pELIECHUH, pacCyXIeHUH, YMEHUIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B  JACATENbHOCTM HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS UEJIOBEKa, MPUPOIBI U
oOmiecTBa, TIOHUMAaHMEM MAaTeMaTUYEeCKOW HayKh Kak c¢epbl YelOBEeYeCKOU
NESATENbHOCTH, JTAlOB €€ pPa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LMBUJIM3ALINH,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOHl Kak CpeICTBOM
NO3HAHUS MHUpPA, OBJIAJICHUEM IPOCTEHIIMMH HAaBBIKAMHM  HCCIEAOBATEIBCKOU
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOpMHpPOBAHME KYJbTYPbl 3A0POBbA U
IMOLMOHAJIBHOI0 0/1arONOIyYHUs:



TOTOBHOCTBIO TPUMEHSATh MATEMATUUYECKUE 3HAHUSI B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3JI0POBOr0 00pasza >XKU3HHU (370POBOE MUTAHWE, COATTAHCHPOBAHHBIM PEKUM
3aHATHH W OTAbIXa, pEryisipHas (u3udeckas AaKTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TAKOTO ke IIpaBa JPyroro
YEJI0BEKA;

7) 3K0JI0OrH4YeCcKoe BOCIIMTAHUE:

OpHUEHTalMel HAa NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW JUIsl pelieHUs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpelibl, MIAHUPOBAHUS MOCTYNKOB U OIIEHKH HX
BO3MOXKHBIX TIOCJICICTBUM JUIsI OKPYXKAIOIIEH Cpelbl, OCO3HaHWEM TIJI00aJbHOIO
XapakTepa SKOJOTHUECKUX MTPOoOJIeM U MyTel UX PEIICHUS;

8) amanTamuss K M3MEHAKIIUMCH YCJIOBUSM COLMAJIBLHOM W TPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO JEATEIIbHOCTb, B TOM YHCIIE yYMEHUE
YUUTHCS y APYTHUX JIIOJEH, MpUOOPETaTh B COBMECTHOM JIEITETLHOCTH HOBBIC 3HAHMS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HE00XOAMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Yucie (HOpMyIupoBaTh
UJIeH, TOHATHUSA, TUIIOTE3bl 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC pPaHEE€ HEU3BECTHBIX,
OCO3HaBaTh NEeMUIMTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIMIO0, BOCIIPUHUMAThL CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TPEOYIOMMUN KOHTPMEP, KOPPEKTUPOBATH NPUHUMAECMbIC
pemieHuss W JAeUcTBUS, (GOPMYJIMPOBATh M OILEHWBATh PUCKH U TIOCIEICTBUSA,

(hopMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIBISITh W XapaKTE€pPU30BATh CYIIECTBEHHbIE IPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSITHHA, OTHOIIEHWH MEXIy MOHATUAMHU, (POPMYIUPOBATH
OTIPEIEIICHUS MTOHATHI, YCTaHaBJINBATh CYILIECTBEHHBIN MPU3HAK
KJaccu(uKanuy, OCHOBaHUS s O0OOLIEHUST M CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIIPUHUMATB, (dopMynupoBaTh 17§ npeoOpa3oBHIBATh CYKIEHUSA:
YTBEPAUTENbHBIE U OTPULIATENIbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

e BBISBIATH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W U IPOTHUBOPEUHS B
(akTax, NaHHBIX, HAOJIOJECHUAX U YTBEPKACHMSX, Ipenaaratb KpUTEPUM IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUYHNI;

e JI€NaTh BBIBOJABI C HCIOJb30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;



pa30buparh [OKa3aTeNbCTBA MAaTEMATUYECKUX YTBEP)KJIEHUN (HpsMblE U OT
MPOTUBHOT0), MPOBOAUTH CAaMOCTOSITEIBHO  HECIIOXKHBIE  J10KAa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 peleHus: yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BbBIOMpaTh HauMOOJEe MNOAXOMAIIUMHA C YYETOM CAMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble nucciiegoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENI0BATEIbLCKUI HHCTPYMEHT TO3HAHUA,
dbopMynupoBaTh  BONPOCHI,  (UKCUPYIOIIUE NPOTUBOpEUHe, MpodsIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE W JaHHOE, (hOPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

OPOBOJHWTH IO  CAMOCTOATENIBHO  COCTABJIECHHOMY  IIJIAHY  HECIJIOMHBII
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIEOBAaHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITeNIbHO (OPMYJIMPOBAaTH OOOOIIEHHUSI W BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOIO  HAOJIOJIEHUs, HCCIEJOBaHUs, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

POTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpoLEcca, a TaKXKe BBbIIBUTATh
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISIT ~ HEJAOCTATOYHOCTh M M30BITOYHOCTh  MH(GOpPMALMH, JaHHBIX,
HEOOXOAUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BbIOMpaTh, AaHAJIW3UPOBaTh, CUCTEMATU3UPOBATh W  HHTEPIPETUPOBATH
MH(}OpMaLMIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BbIOMpATh (OopMy MpeACTaBICHUS MH(DOpPMALUMU U WLIIOCTPUPOBATH pellaeMbie
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOM rpauKoil 1 uX KOMOUHAIMAMY;
OLIEHMBATh HAAEKHOCTh MH(POPMALIMH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM
WK c(hopMyTHMPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

BOCHIPUHUMATh U (HOPMYIMPOBATh CYXIECHHS B COOTBETCTBUHU C YCIOBHUSIMHU U
HeIsIMH OOILEHUS, SICHO, TOYHO, IPAaMOTHO BbIpa)XkaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX U MHACbMEHHBIX TEKCTaX, AABaTh MOSICHEHUS I10 X0y PELICHUs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHbIN pPe3yJIbTaT;

B XOJ€ OOCYXKIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBI,
npoOiemMbl, peraeMoil 3aJayM, BbICKA3bIBaTh WU, HAICJICHHbIE Ha TOUCK
pELIeHUs], CONMOCTABIISTh CBOMU CYKJEHUSA C CYXIACHUSMHU JPYTHX YYACTHUKOB
auanora, oOHapyKUBaTh Pa3IMYUe M CXOJCTBO MO3MIIMMA, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKECHMUS;



e TMPEACTABIATh pE3yJbTaThl PEIICHUS 3aauyM, SKCIEPUMEHTA, HCCIIEIOBAaHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Mpe3eHTAIMd U OCOOCHHOCTEN ayIuTOPHUH;

e T[IOHMMAaTh M UCIOJI30BaTh MPEUMYINECTBA KOMAHJHOW W WHIMBHAYaTbHOU
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHUECKUX 3a]1aY;

e TMPHUHUMATH II€JIb COBMECTHOH JESTeNbHOCTH, IUIAHUPOBATH OPraHU3aLHUIO
COBMECTHOH paboThl, paclpeaesiTh BUABl padoT, JOrOBapUBAThHCs, 00CYXAATh
MPOIIECC U PE3YIbTAT PadOoThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e YYacTBOBaTh B I'pyNmoBBIX ¢dopmax paboThl (0OCYXJICHHUS, OOMEH MHEHHUSMH,
MO3rOBBI€ INTYpPMbl M JIPYTHUE), BBHINOJHATH CBOK YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JCWUCTBUSA C JPYTUMH WiI€HAMH KOMAaHbI, OLIEHWBATH
KaueCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJAEHCTBUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

e CAMOCTOSITENIBHO COCTABIIATH IUJIaH, ITOPUTM PELICHUS 3a/1a4u (UM €ro 4acTh),
BBIOMPATHh CHOCOO pPELICHUS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHUPOBaTh M KOPPEKTHPOBATh BAapUAHThl PEIICHHN C
y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTE/JICKT:

e BIJIAJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca W pe3ylibrara
pelIeHns: MaTeMaTUYeCKOM 3aauH;

e IPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3aJayH,
BHOCUTb KOPPEKTUBbI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTAaBIECHHON LIETU H
YCIIOBUSAM, OOBSICHATh NPUYUHBI JOCTUXKEHUS WIM HEIOCTH)KEHHUS IIEeJIH,
HaXOIUTh OMIMOKY, 1aBaTh OILIEHKY MPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniry oOydenus B 7 kjacce oOydarOmUics MOJIYIUT CICAYIONTNE TPEeIMETHBIS
pE3yNbTaThI:

Yutate wuH(bOpPMAIMIO, TMPEACTaBICHHYID B TaOmuIax, Ha JUarpaMmax,
MPEACTABNISATh JaHHBIE B BUJAE TaOJWI, CTPOUTh JAWAarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie)  KPyroBbI€) IO MAaCCHBAM 3HAYCHUH.

OnuceIBaTh ¥ UHTEPIIPETUPOBATH PEAIbHBIE YHCIIOBBIE JIAHHBIE, MPECTaBICHHbIC
B Ta0JIUIIax, HA AUarpaMmax, rpadukax.

Hcnonp30Bath A1 OMKMCAHUS JTAHHBIX CTAaTUCTUYECKUE XaPAKTEPUCTUKH: CPEIHEES
apupMeTHIecKoe, MeTnaHa, HanOOoJIbIIIee 1 HAUMEHBIIIee 3HAUYCHUS, Pa3Max.



NmeTtr mnpencraBieHue o0 CIydalHOM MW3MEHYMBOCTH Ha IIpUMEpax IIEH,
bu3nyecKux BEIMYMH, AaHTPONOMETPUYECKHX JIaHHBIX, HMETh MPEICTaBICHHE O
CTaTUCTUYECKON YCTOWYHNBOCTH.

K xoHiy oOyuenus B 8 kiacce o0yyaromuics noayduT CIeAyIONue IpeIMETHbIE
pE3yJbTaTHI:

W3Bnekats u nmpeoOpa3oBbIBaTh MH(POPMAIINIO, PEACTABICHHYIO B BUJE TaOIHII,
auarpamm, rpadukoB, MPeICTaBIATh JaHHBIE B BUJIE TAaOIHII, TUarpamMmm, rpauKoB.

OnuceiBaTh JaHHBIE C TOMOMIBIO CTATUCTUYECKHUX ITOKAa3aTeliel: CpeIHUX
3HAUYEHUN U Mep paccenBaHus (pa3mMax, TUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

Haxonuth 4acTOTHl YHMCIIOBBIX 3HAYEHUH M 4YacTOThI COOBITHMH, B TOM YHCIIE IO
pe3yabTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIOy4YalHBIX COOBITUM B OIBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YUCIIE B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBath Tpapuyeckue MOJAEIU: JIEPEBO CIYy4alHOIO SKCIEPUMEHTA,
qyarpamMMbl DWIiepa, YMCciIoBas mpsmast.

OneprpoBaTh MOHATHSIMHU: MHOXECTBO, NOJAMHOKECTBO, BBINOJHATH OIEPALAN
HaJ MHOXXE€CTBaMHU: 0OBEAMHEHNUE, IEPECEUCHHE, TONOJHEHUE, IEPEUUCIISITh AIEMEHTHI
MHOYKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyueckoe Mpe/CTaBIEHUE MHOXKECTB U CBSI3€M MEXAY HUMHU
IUIsl ONIMCAHMSI TPOLIECCOB U SIBJIEHWUM, B TOM YMCIE IPHU PEIICHUU 3aAad U3 JPYTUX
y4eOHBIX MPEIMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kijiacce oOydaromuics MOJYUUT CIEAYIOUINE PEeIMETHbIE
pEe3yJbTaTHhI:

N3Bnekats U npeoOpa3oBbIBaTh MH(OpPMALIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHHMKAX B BUJAE TaOJHI, AUarpamm, IpauKoB, MPEACTaBIATh JAHHBIE B BUJE
Ta0IuIl, TUarpamMm, rpauKoB.

Pemarp 3amaud  OpraHu3oBaHHBIM MEpeOOPOM  BApUAHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOWHATOPHBIX MPaBUI U METO/IOB.

Hcnonp30BaTh onucaTeNbHbIE XapAaKTEPUCTUKH JJIsI MACCUBOB YHMCIIOBBIX JTaHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPbI pACCEUBAHMSL.

HaxoauTh 4acTOThl 3HAYEHUM W YaCTOTHI COOBITHS, B TOM 4YHUCIE MOJB3YSICh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BEpOSITHOCTH CIly4ailHbIX COOBITUI B M3YUYEHHBIX ONBITAX, B TOM YHUCIIE
B OIBITaX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSMHU, B CEPUAX UCIIBITAHUHN J10
IIEPBOTO yCIIEXAa, B CEpUAX UCIIbITaHUN bepHyiun.

Nmets npeacTaBiieHUE O CIy4alHOW BEIUYMHE U O PACIPEACICHUNA BEPOSTHOCTEM.

Nmers mpenctaBieHHe O 3aKoHE OOJBIIMX YHCET Kak O IPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOW W3MEHYMBOCTU M O POJIM 3aKOHA OOJIBLIMX YHUCEN B
pupo/ie 51 0OI1IeCTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne /i P Kontpoabubie | IpakTuueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypchl
bubmnoreka IIOK
! [lpenCTaBIIeHHE JAHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
2 Onucatesbas CTaTueTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 CryqaifHas HSMEHHHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6nuorexa [IOK
4 B 4
BE/ICHUE B TEOPHIO rPagos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M 9acToTa CIIy4aliHOTO 4 1 bubmuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. but6mmoreka [IOK
2
6 O0001enne, cucreMaTn3amus 3HAaHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

[TPOT'PAMME
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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 KVIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabusie | Ilpakruueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcesbl
bubnunorexa LIOK
1 Hosroperue kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
OnucarennHas cTaTUCTUKA. PaccenBanume bubmnoreka IIOK
2 4
JTaHHBIX https://m.edsoo.ru/7f417fbh2
bubmnoreka IIOK
M 4
3 HoxecTRa https://m.edsoo.ru/7f417fb2
. bu6mmoreka IIOK
4 BeposatHocTh ciiyyaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417f62
bu6nuorexa [IOK
> Brenenne B Teoputo rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmorexa [IOK
6 Cayuaitpie cobprmns 8 https://m.edsoo.ru/7f417fb2
. but6mmoreka [IOK
7 4 2
O06006111EHNE, CUCTEMATH3allMs 3HAHUI https://m.edsoo.ru/7fA17b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1
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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 KVIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHUE pa3ae/ioB H TEM uudposbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bubnunorexa LIOK
1 HosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmnoreka IIOK
2 DIICMEHTEI KOMOHHATOPHKH 4 ! https://m.edso0.ru/7f41a302
3 I'eoMeTpuueckas BEpOSITHOCTH 4 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Menbrrasns bepuyium 6 1 https://m.edsoo.ru/7f41a302
. but6mmoreka [IOK
> Cotyuaiinas BeMMHA 6 https://m.edsoo.ru/7f41a302
bub6anoreka LIOK
6 Obodmenue, KoHTPOIE 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYEHHUKA

* Maremartuka. BeposTHOCTh U cTaTUCTHUKA: 7-9-€ KiIacChl: 0Aa30BBIM YPOBEHb:
ydeOHUK: B 2 dacTsax, 7-9 kmaccel/ Beiconkuit U.P., Amenko U.B.; nmox pen.
SAmenxo 1.B., Akunonepaoe odmectBo «M3narensctBo «IIpocsenienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* Matematuka. BeposTHOCTh U cTaTHCTHKA: 7-9-€ Kiacchl: 0a30BbIil YpPOBEHB:
y4eOHUK: B 2 yacTax, 7-9 kmaccel/ Beicoukuit U.P., SAmenko W.B.; nox pen.
SAmenxo U.B., Akunonepnoe odmectBo «M3natensctBo «IIpocsemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

MHTEPHET

o OenepanbHplii  LEHTPp UH(POPMAIIMOHHO-O0PA30BATENBHBIX  PECYPCOB
(PLIMOP): http://fcior.edu.ru

e bubmunoreka [IOK https://m.edsoo.ru/

e Enunas komekuuss uu@poBbix oOpaszoBaTenbHbIXx pecypcoB  (EK):
http://school-collection.edu.ru

e decnepallbHBIN HHCTUTYT NieAarorndeckux namepenuit http://www.fipi.ru/

o Iludpossie oOpazoBaTenbHbIE pecypchl yunuTens (Mpe3eHTaInH,
WJUTIOCTPAIAU U JIP.)
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