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MOACHUTEJIBHAS 3AIINCKA
[Iporpamma kypca «BeposiTHOCT W  cTatucTuka» pa3paboTaHa B
COOTBETCTBHH C:

— @I'OC ocHoBHOro obmero o6OpazoBanusi (mpukaz MwuHHCTEpCTBA
npocsemenust Poccutickoit @eneparuu ot 31.05.2021 Ne 287 «O06 yTBepXAeHUU
denepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApPTa OCHOBHOTO
o0111ero 0Opa3oBaHUsM»);

— DenepanbHOM 00pa30BATEIBHON MPOrpaMMON OCHOBHOTO 00111eT0 00pa30oBaHUs
(npuka3 MunuctepctBa npocsemienust Poccuiickoit ®enepanuu ot 18.05.2023
Ne370  «OO6 yrtBepxknmeHuu (denepanbHOW 00pa30BATENBHON  TPOTPAMMBI
OCHOBHOT'O 00I1IeT0 00pa30BaHUS»).

B coBpemMeHHOM 1H(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHUYCCKUX MPHUIOKESHUN, TaK
¥ UX pOJIM B 00pa3oBaHWU, HEOOXOIUMOM KaKIOMY 4esnoBeKy. Bo3pacraeT umcio
npodeccuil, mpu OBJIAJCHUH KOTOPHIMH TpeOyeTcs xopoiias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTHUKH, TaKas TIOJrOTOBKA BaKHA IS
MIPOJIOJKEHUS 00pa30BaHUs U JIJIsl YCIEIHON TPOo(hecCUOHATBLHON Kaphephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE UMEIOIINUXCS Y
HETO JaHHBIX. A 11 000CHOBAaHHOTO MPHUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKA
WM M30bITKa MHQPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAMMOCTh c(opMUpOBaTH Yy
oOyyaromuxcsi QyHKIIMOHAIBbHYIO TPaMOTHOCTh, BKITFOUAIOITYIO B c€0sl B KQUeCTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHAIM3UPOBaTh UH(MOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHBIX TMPOIECCOB W 3aBUCHMOCTEH,
MIPOU3BOANTH MPOCTEHIIINE BEPOATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMHU cOOpa, aHAIM3a |
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIeCTBAa M TOCyJapcTBa
npuolIIaeT o0ydarmmxcs K OOIIECTBEHHBIM UWHTEpecaMm. l3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAET HABBIKM OpraHU3alMM Tepedbopa U mojacuéra ducia
BapUaHTOB, B TOM YHUCJIC B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3maéT MaTeMaTHIECKU GyHIaMEHT ISl ()OPMHUPOBAHHUS KOMITCTCHIIMHA B
obnacT UHPOPMATUKH U MUPPOBBIX TEXHOJOTHHA. [Ipy M3ydeHUU CTATHCTHKU H
BEPOSITHOCTH O0OOTAIMAIOTCS TMPEJCTaBIEHUs OOYyJaronIuXcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUPYETCS MMOHUMAHUE POJIH
CTaTUCTHKN KaK HCTOYHHKA COITMATBLHO 3HAYMMOUN MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.



B COOTBETCTBUMM C NaHHBIMU LEISIMHU B CTPYKTYpe MPOTrpaMMbl Y4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIET0 0Opa3oBaHUs BbIICICHbI
CIEAYIOIINE COAEpKATENbHO-METOANYECKE JTMHUU: «IIpencraBieHne NaHHBIX U
ommcaTelbHass CTAaTUCTHUKA», «BepoATHOCTH», «DJIEMEHTHl KOMOWHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanue nuHuM «lIpencraBieHne NaHHBIX U ONUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOM Juisi (hOpMHpPOBAHHS HABBIKOB pabOThl ¢ HH(OpManuen: oT
YTEHUST W WHTEpIpeTanuu WHGOpPMAIMK, NPEACTABICHHON B TaOnmuIax, Ha
auarpamMMmax W Tpadukax, g0 cOopa, TPEACTABICHHWS M aHalIW3a JaHHBIX C
WCIIOJB30BAHUEM CTAaTUCTUUYECKUX XapaKTEPUCTUK CPEAHUX U PaCCEUBAHUSL.
PaGotast ¢ nmaHHbIMH, OOydaromuecss yd4aTcsi CUMTBIBaTb W WHTEPHPETUPOBATH
JlAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3BI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU HU3MEHYMBOCTh, U OIEHUBATh X
BIIMSIHME HA PaCCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEICTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
U3YUYEHHS] TEOPUU BEPOSTHOCTEH. boibllioe 3HA4YEHHE HMEIOT NPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMHU.

[loHaTHE BEpPOSTHOCTHM BBOAMUTCS Kak Mepa MpaBaoNoAoOus CIIy4alHOTO
coobrtusi. [lpm wu3yueHun yueOHOro Kypca oOydaromuecss 3HAKOMSTCS C
MPOCTEUIIMMUA ~ METOJaMU  BBIYMCJICHHMS  BEPOSATHOCTEH B  CIyYalHBIX
AKCTIIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTaPHBIMU HCXO0/1aMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 0ojee CI0XKHbBIC
3amaud. B ydeOHbIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEPAIUSIMU HaJ] MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS JIJIsl PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyudaercs ydeOHbIN Kypc «BeposTHOCTh W CTaTHUCTHKAa», B
KOTOpBIM  BxonmaTr paszgensl: «lIpencraBieHne JaHHBIX U ONKCATENbHAs
CTaTUCTUKA», «BepoaTHocTh», «JeMEHTH KOMOWHATOpUKH», «BBenaeHue B
Teoputo rpadoBy.

Ha uzyuenue yueGHOro kypca «BepoaTHOCTb U cTaTucTuKa» oTBoAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemeno), B 8 kiacce — 34 yaca (1 ygac B
Hegneno), B 9 kiacce — 34 gaca (1 yac B Heeo).



COJEPKXAHUE OBYUYEHUA

7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJHEHHE
Ta0NWIl, YTCHWE ¥ TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. M3pneuenne nupopmanuu u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apuMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIee M HaWMEHbIlIee 3HA4YeHHs HaOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYUBOCTH.

CrnydallHBI SKCHIEPUMEHT (OMBIT) M CIydailHOe COObITHE. BeposTHOCTH W
yacTtoTa. Pojib MaJoOBEpPOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
U B obmiectBe. MoHeTa 1 UrpaibHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepummna, pedbpo. Crenenp BepumMHbl. Yuciao pédep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Iyt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KIIACC

[IpencraBnenne TaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOJAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, MepecedeHue, aomnonHeHue. CpoicTBa omnepauui
HaJ| MHOXKECTBAMM: IEPEMECTHUTENIBHOE, COYETATENBbHOE, PACHPEIEIUTENBHOE,
BKIIOUEeHUs. Vcnonp3oBaHWe TpaUUYecKOro NpPECTaBICHUS MHOXKECTB s
OMMCAHMSI PEATbHBIX MPOLIECCOB U SBJICHUW, TPU PELICHUU 3a]1a4.

M3mepeHne paccerBaHMs JaHHBIX. J(MCIepcus U CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OOPOB. J{narpamMmma paccenBaHusl.

DJieMEeHTapHble COOBITUSL ciaydailHoro ombiTa. CiyyaliHble COOBITHSL.
BepositHocTr  coObITHii.  OnbITBl ¢ PAaBHOBO3MOYKHBIMH — DJIEMEHTApHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J1€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYLIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEepIIMH M yuciaoM pedep. Ilpasuiio
yMHOKeHHUs. Pemienne 3aiau ¢ noMolpto rpagos.

[IpotuBomnonoxueie coObiTusA. Juarpamma Ditnepa. OObenuHeHUE W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. l[IpaBuino ymHoxkeHus. HesaBucumbie
coobrTus. Ilpencrapnenue skcrepuMeHTa B BUjIe JAepeBa. Pemienue 3amad Ha
HaxO0XXJICHUE BEPOSATHOCTEH C MOMOILIBIO JAEPEBAa CIYyYaHOTO JKCIEPUMEHTA,
auarpamm Dinepa.



9 KIIACC

[IpeacraBnenne JaHHBIX B BuAe TaOMuL, JAuarpamMm, TIpaduKoOB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUE TabIull, Juarpamm, rpadukos 1o
peaNbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO coUYeTaHUW. TpeyrobHUK
[Tackains. Pemienue 3aau ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. Ciy4ailHbI BBIOOpP TOUYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT' OKPYKHOCTH.

Hcnertanne. Ycenex u Heyaada. Cepuss MCHOBITAHMA 1O TMEPBOTO ycIexa.
Cepust ucnbiTanuit bepHymm. BeposTHOCTH COOBITUHA B CEpPUM  HUCIBITAHUM
bepnyun.

CnydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEM. MaTreMaThdecKoe
oxumanue u gucnepcus. [Ipumepbl  MaTeMaTM4ECKOro  OXKHAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIMYMHBI. MareMaTnudeckoe OXUIAHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUN
bepnyum».

[Tonarue o 3akoHe OOJNBIIMX yucel. M3MepeHue BEpOSITHOCTEW C MOMOIIBIO
yacToT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHS MporpaMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUM, IPOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C IPAaKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)>XKHOCTH
MOPAJIBHO-3THUYECKUX MIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;



3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOMI Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3aj]ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYE€CKOTO
o0pa3oBaHUs Ha MPOTSHKCHHHM BCEH JKU3HU JUIS YCHEIIHOW MpodeccuoHanbHOM
JEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOSHUEM WHIUBUTYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HCHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOILMOHAIBHOMY M  JCTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, pPacCyXJICHHUM, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAlMEl B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, IPUPOABI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEUYECKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI Pa3BUTHUS ITUBHIM3AIIUU,
OBJIaJICHUEM SI3BIKOM MaTEMaTHUKU M MAaTeMaTHYECKOU KYJIbTYpOW KakK CPeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIINMHU HaBBIKAMU HCCIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOIMOHAJILHOTO 0JIarOnoJyuYns:

TOTOBHOCTBIO TPUMEHSITh MaTEMAaTHYECKUE 3HAHUS B HHTEpPECaxX CBOETO
3I0POBbsl, BEICHHMSI  3J0POBOr0  00pa3a JKM3HU  (30pOBOE  IHTAHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEQIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa,

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

OpUEHTallMEN Ha MPUMEHEHUE MAaTeMaTUUYECKUX 3HAHUM NIl pelieHus 3aaad
B 00JIaCTH COXPaHHOCTH OKPYXKAIOWIEH Ccpejbl, TUTAaHUPOBAHUS TMOCTYNKOB W
OIICHKM HMX BO3MOXHBIX TIOCIEACTBUM MJII OKpPYXKaIIIEH Cpeabl, OCO3HAHHEM
1J100aJIBpHOTO XapaKTepa SKOJOTMUYECKUX MPoOJIeM U MMyTeH UX pelieHus;

8) ajanTanus K M3MEHSAIONIUMCH YCJOBHUSIM COUMAJILHONH U MPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS Yy JPYyTUX JIOJIEH, MPUOOpETaTh B COBMECTHOM JEsATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHIIUH U3 OMbITA IPYTHX;



HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAaHWH, B TOM YHCIE
dbopMyIHpOBaTh WU, MOHATHUS, TUIIOTE3bl 00 0OBEKTaX U ABICHUSIX, B TOM YHUCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHMHA W
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYAaIlMI0 KakK BBI3OB, TPEOYIOUUil KOHTPMEpP, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHUs W JACUCTBUS, (OPMYIMpPOBATh U OLEHUBATh PUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATDI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3zoBble 1ornyeckue AecTBU:

e BBIABITh M XapPAKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXIy MOHATHSAMHU, (POpMYyIHpOBaTh
OTpEJIeICHUs]  TOHATHUM,  yCTaHaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOoOpPa3OBBHIBATH  CYKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABJISATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTuBopedrss B (akTaxX, MAHHBIX, HAONIOJACHHWSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JIeJaTh BBIBOABI C KCIOJB30BAHHEM 3aKOHOB JIOTHKU, NIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHUI 110 aHAJIOTUH;

e pa3z0upaTh JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIECHUU (TPSAMbBIE U OT
MPOTUBHOTO), TIPOBOIUTH CaMOCTOSATEIHLHO HECIIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCcKuX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOJIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUSI;

e BBIOMpaTh CMOCOO pemieHus: ydeOHOM 3a7aunM (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOoOJIee TOAXOMAINNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

e HCIIOJB30BaTh BOIPOCHI KaK HCCIENOBATEIHCKAN WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIONIME NPOTUBOpPEYHE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

e TMPOBOJUTH TIO CaMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY HECIOXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIISIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;



CaMOCTOATENBHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJIBI [0 pe3yjbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HCCIEAOBAHMS, OIICHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;
MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE MpPOIECCa, a TaKXKe BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCT, HMHGPOPMAIIMU, TaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBaTh U HHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpaTh ¢GopMy TpeAcTaBlIeHHS HWHPOPMAIMM U  HLIIOCTPUPOBATH
pelaeMbple 3ajlaud CXEMaMM, JuarpaMMaMH, HWHOW Tpadukod U HX
KOMOMHAIIMSIMU;

OLICHUBATh HAJEKHOCTh HH(POPMAIUU IO KPUTEPHUSIM, MPEITI0KECHHBIM
YUHUTENEM HIH CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBHUSIMU
U LEJISIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHHUS
3aJja4l, KOMMEHTHPOBATh MOJYyYEHHBIN Pe3yJIbTaT;

B X0Jie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, pelraeMoil 3ajauu, BhICKa3bIBaTh HJICH, HAICIEHHBIE Ha MOMCK
pEIIeHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JMAaJiora, OOHApPYKMBAaTh Pa3iMyue M CXOJCTBO TMO3UIWH, B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OpEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, IPOEKTA, CAMOCTOATEILHO BEIOMPATH (DOPMAT BBHICTYIICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ayJIUTOPHH;

NOHMMATh M UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIYyaJIbHOM
paboThI MPU pEeNICHNH YIEOHBIX MAaTeMaTHUECKUX 3a/1a4;

NPUHUMAThH 1€1b COBMECTHOM NEATENbHOCTH, MJIAHUPOBATh OPTaHU3ALIMIO
COBMECTHOH paloThl, pacmpeneisTh BUAB pabOT, JOTOBapUBAThCH,
o0CyXIaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaTh B TPYyHMNoBBIX ¢dopmax paboTel (0OCyxkaeHus, OOMEH
MHEHUSIMHU, MO3TOBbIC IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOODAWMHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI,
OILICHWBAaTh KAauyeCTBO CBOEr0 BKJaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHbIe yHUBeEpCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITEJILHO COCTaBIISATH IUIAH, AJITOPUTM PEIIEHUs 3a7auu (WA ero
4acTh), BBIOMpaTh CIOCOO pElIeHUS C YYETOM HUMEIONIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCA U pe3ybTaTa
peleHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yNbTaTa ACATEIBHOCTU ITOCTABICHHOW LIENN U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHDKCHHS] WIM HEIOCTHKEHUS ULENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K koHmy oOyuenus B 7 kjacce OOydaroOIIMHCA MOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yurare uHGOpMALMIO, MPEICTABICHHYIO B Ta0nMIax, Ha JUarpaMmax,
NPEACTaBIATh JAaHHbIE B BUAE TaONMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTe M MHTEPHPETHPOBATH  pEaJbHBIE  YHUCIIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIE B TA0JIMIIAX, HA IUAarpaMMmax, rpapukax.

Hcnonb3oBaTh 11 ONUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTePUCTUKH:
cpenHee apupMeTHUecKoe, MeIuaHa, HauOoJsblliee W HauMEHbIee 3HauyeHus,
pa3mMax.

NmeTp mpenacraBieHWe O CIIydYalHOM W3MEHYMBOCTM Ha NIPUMEpPAX IEH,
(bu3MYeCcKuX BEJIMYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K koHmy oOyueHuss B 8 kuacce 0OydaromIMHCA TMOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe M mnpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Talaul, quarpamm, rpaduKoB, MPEACTABISATh JaHHBIC B BHUJE TAOJIMI, UArpaMM,
rpaduKos.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTeNeH: CpeaHUX
3HAYEHUI U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHN M 4acTOThI COOBITUM, B TOM 4HCIIE
10 pe3yJbTaTaM U3MEpPEHUN U HAOIIOACHHM.



HaxonuTh BEpOATHOCTH CIydallHbIX COOBITUH B OMBITAX, 3Has BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUM, B TOM UYHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Hcnonp3oBarh rpaduueckue MOAENTH: JEPEBO CIYYaHOTO SKCIEPUMEHTa,
IyarpaMMbl DiJiepa, 4uciaoBas npsimasi.

OnepupoBaTh MOHATHUSMH: MHOECTBO, ITOAMHOECTBO,  BBITIOJIHATH
omepald HaJ MHOXECTBaMHU: OOBbEIUHEHHUE, TIepeceueHue, JIOMOJTHEHUE,
MIEPEUUCIISTH 3JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBAa MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MNpPEACTaBICHUE MHOXKECTB M CBA3CH MEXIY
HUMM JUJI OIMCAHMS IIPOLIECCOB U SIBJICHHWM, B TOM YHCJIE IIPU PELICHUU 3a4a4 W3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOyYarOmIMIiCS TOJNYYHUT CIETYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekate W 1peoOpa3oBbIBaTh HMH(MOpPMALMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJMIl, JUarpamm, rpapukoB, MpPECTaBISATH
JTaHHBIEC B BUJE TaOIUIl, 1UarpamMmm, rpaduKoB.

PemaTte 3amaun OpraHu30BaHHBIM TEpeOOPOM BApPUAHTOB, a TaKXKe C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX NMPABHUIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XapaKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JTaHHBIX, B TOM YUCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHUSL.

HaxonuTh 4acTOThl 3HAYEHU M YaCTOTHI COOBITHSI, B TOM YHUCJE TOJIb3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOJIIOCHUH.

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITHI B M3YYEHHBIX OMNBITAX, B TOM
YHUCJie B OMNbBITaX C PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMU COOBITHUSMH, B CEpPHUIX
VCIIBITAaHUU 10 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp mnpencrtaBiieHWE O CIy4YalHOM BEJIMYMHE U O pPacHpeAcieHUU
BEPOSATHOCTEM.

NMeTs mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHUCET B
PUPOIE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasiieRme JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CatysaiiHias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropene kypea 7 kacca 4 https://m.edso0.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 httns://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 IIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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