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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O BEpPOSITHOCTH W CTAaTUCTUKE Ha YPOBHE OCHOBHOTO OOULIETrO
oOpa3zoBanusa mnonarorosieHa Ha ocHoBe DPI'OC OOO (Ilpukaz MuHnpocBeleHus
Poccun ot 31.05.2021 r Ne 287 ¢ uzmenenusamu ot 18.07.2022 Ilpuka3 Ne 568, ®OII
00O, yrBepxacHnou Ilpukazom Munnpocsemenus Poccum ot 18.05.2023 Ne370,
Konuenuuu pa3Butus MaTemaTudeckoro oopasosanus B Poccuiickoit denepanuu
(yrBepxknena pacnopsbkeHueM [IpaButensctBa Poccuiickoit denepanuu ot 24 nexadps
2013 1. N 2506-p),benepanbHoii paboueil MNporpaMmbl BOCIHUTaHUS, C Y4ETOM
pacnpenenéHHbIX MO KilaccaMm IpOBEpsSEMbIX TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHUsl.

B coBpemenHoM 1u(poBOM MHpe BEpPOSATHOCTb M CTaTHCTHUKA MPUOOpPETAIOT BCE

OOJIBITYI0 3HAYMMOCTb, KaK C TOYKH 3PCHHS TPAKTHUYCCKUX MPUIIOKEHUH, TaK U UX POJIH
B 00pa3oBaHnH, HEOOXOUMOM KaKIOMY 4elloBeKy. Bo3pacTtaeT uncio mpodeccuit, mpu
OBIIQJICHMH KOTOPHIMH TpeOyeTcs Xxopomias 0a3oBas TMOATOTOBKa B oOjacTu
BEPOSTHOCTH M CTaTUCTUKH, TaKas IMOATOTOBKA BaXKHA JJIs TIPOJOJDKEHUS 00pa30BaHUS
M JUUTS YCTICIITHON TPO(EeCCHOHATBLHON Kaphephl.

Kasx b1l 4etoBeK MOCTOSIHHO MPUHUMAET PEIICHUS HAa OCHOBE MMEIONTUXCS Y HErO
JaHHBIX. A 1711 0OOOCHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHSX HEIOCTAaTKa WIIH
n30bITKa HHPOpMAIIMK HEOOXOJMMO B TOM YHCIE XOpolo CcHOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

HMMeHHO MO3TOMY OCTpO BCTasla HEOOXOAMMOCTh C(POPMUPOBATH Y 00yHAIOIIUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKIIIOYAIOIIYI0O B ce0s B KadyecTBE HEOThEMIIEMOU
COCTaBIIAIONIECH YMEHHE BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATH HH(OpMAIIUIO,
NPEICTABICHHYIO B Pa3MYHBIX (hOopMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTUX
pEaNbHBIX TPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAMUTH MPOCTEHINNE BEPOSTHOCTHHIC
pACYETHI.

3HaKOMCTBO B y4e€OHOM Kypce C OCHOBHBIMU MPHUHIUMIIAMU cOOpa, aHamu3a |
NpECTaBICHUsT JaHHBIX M3 Pa3IUYHBIX chep JKU3HU OOIIecTBa M TOCyAapCTBa
npuolmaeT oOydaromuxcsi K OOIIEeCTBEHHBIM WHTepecaMm. V3ydeHue OCHOB
KOMOMHATOPUKHN pa3BMBAE€T HABBIKM OpraHu3aluyd mepebopa © mojcuéra vucia
BapUAHTOB, B TOM YHKCII€ B MPUKIATHBIX 3ajadyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maér matematuueckuil QyHAaMEHT st (GOPMHPOBAHUS KOMIICTCHIIMI B
obnactu wuHpopmaTuku M UUPPOBBIX TexHomoruil. [lpw W3ydyeHUW CTATUCTUKU U
BEPOSITHOCTA OOOTAIMIAIOTCS TPEACTABICHHS O0YYaIONIUXCsl O COBPEMEHHON KapTHHE
MHpa U METOJaX €ro HCCIeN0oBaHus, (POPMUPYETCS TOHUMAHHUE POJM CTATUCTHUKH Kak
MCTOYHHUKA CONHMAIBHO 3HAYMMOW HH(POPMANMKA ¥  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBEeTCTBMUM C MaHHBIMHU TEISIMU B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTATUCTHKA» OCHOBHOTO 0OIIEro 00pa30BaHUs BBIJCICHBI CICTYIONINE
cozepkarenbHO-MeTouueckne nuHuu: «lIpencraBneHne MaHHBIX W OMHCATEIIbHAS



CTaTUCTHKa», «BeposTHOCTBY, «DIeMEeHThl KOMOMHATOPUKH», «BBeneHue B TEOpHIO
rpadoBy.

Copnepxxanune nuHun «llpencraBieHne AaHHBIX W ONUCATENbHAs CTATUCTUKA
CIIY)KUT OCHOBOM i1 (pOPMHUPOBAHUSI HABBIKOB PadOTHl ¢ MHGOPMAIMEH: OT YTCHUS U
UHTEpHpeTaunu uHGOpMAaIMU, NPEACTAaBIECHHOM B TabiMuax, Ha JIuUarpaMmax |
rpadukax, g0 cOopa, MpeACTaBICHUS W aHajdu3a JaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTHUYECKUX XapaKTepUCTUK CPEeAHMX M pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOydaromuecs: ydarcsi CUYUTBIBATH W HWHTEPIPETUPOBATH JAHHBIE, BbIABUIATH,
apryMeHTUpOBAaTb M KPUTUKOBaTh MPOCTEHIIME TUIOTE3bl, Pa3MBILUIATh Haj
(akTopamMu, BBI3BIBAIOIIMMH HW3MEHUMBOCTb, M OILICHMBaTh HX BIMUSHUE Ha
paccMaTpHUBaeMble BEJIMYMHBI U MPOLIECCHI.

NHTYyUWTHBHOE IIpEACTAaBICHUE O CIy4alHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJCHIIMI CTaHOBUTCS MOTHMBHUPYIOUIEH OCHOBOM ISl U3Y4YECHUS
TEOpUHU BepOsITHOCTEH. Bosbioe 3HaueHne UMEIOT MPaKTUYECKUE 3a/IaHUs, B YACTHOCTH
OTIBITHI C KJIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEpOSTHOCTH BBOAUTCS KaK Mepa MpaBAoNoA00us CIy4aifHOTO COOBITHS.
[Ipu uzyyennu yueOHOro Kypca o0ydarommecs: 3HAKOMSITCS ¢ MPOCTEHIIMMHU METOIAMHU
BBIUMCIICHUSI BEPOSITHOCTEM B CIyYalHBIX 3KCHEPUMEHTaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU UCXOJIaMU, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJSIONIMMU CTAaBUTh U
pemiath Oosiee cliokHbIE 3a1aud. B ydeOHbIN Kypc BXOIAT HayalbHBIE MPEICTABICHUS O
CIIy4YalHBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOyYaroUIuxcsi ¢
MHOXECTBAMM W OCHOBHBIMHM ONEpalMsIMU HaJl MHOKECTBAMHU, PpacCMaTPUBAIOTCS
OpUMEphl MPUMEHEHUs I PEIIEeHUs 3a/Jad, a TakKe WCIOJIb30BaAHUA B JPYIHX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX TIPeIMETax.

B 7-9 xknaccax wm3ydaercs y4yeOHBIM Kypc «BeposSTHOCTh M CTAaTHCTHUKAa», B
KOTOpbIA BXOAAT pazaensl: «lIpeacraBneHre JaHHBIX W ONMCATENbHAs CTATUCTHUKAY,
«BeposTHOCTEY, «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadosy.

Ha uzyuenue yueOHoro Kypca «BeposiTHOCTh U cTaTucTHKa» oTBoauTcs 102 daca:
B 7 knacce — 34 4daca (1 yac B Hepemo), B 8 kiacce — 34 yaca (1 yac B Heneno), B 9
kiacce — 34 gaca (1 yac B Henento).



COIEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBrnenne AaHHBIX B BUJE TaONull, AWarpaMM, TIpauKoB. 3arnojHEHHE
Ta0IMI], YTEHWE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Utenue rpadukoB pealibHBIX MpolieccoB. M3BiedeHue wmHboOpMallUd U3 JUarpamMMm U
Ta0JIMI], UCTIOJIL30BAHUE U MHTEPIPETAIUS TaHHBIX.

OnucartenbHas CTaTUCTHKA: cpeaHee apudMeThdyeckoe, MeAuaHa, pa3max,
HauOoJIbIlIeE W HaWMEHbIlee 3HA4YeHUs Habopa 4YHCIOBBIX JaHHBIX. [Ipumepbl
CIy4alHON U3MEHYHUBOCTH.

Cry4aitHblil SKcTiepUMEHT (OTIBIT) U clydaitHoe coObITHe. BepoaTHOCTh U HacToTa.
Poib ManoBeposSTHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIECTRE.
MoHeTa u urpajibHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmuna, pedbpo. Crenens BepiuHbl. Ynucno pédbep U cymMMapHasi CTEIIEHb
BepiuH. [IpeacraBnenue o cBs3Hoctu rpada. lenu u mukisl. [Tytu B rpadgax. O6xox
rpada (vinepos nyts). [Ipencrasienue o0 opueHTHpoBaHHOM rpade. Pemenue 3a1a4 ¢
OMOIIIBIO rpadoB.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€CTBO, 3JIEMEHT MHO>KECTBA, MMOJAMHO)KeCcTBO. Onepauu HaJl MHOKECTBAMU:
oObeMHEHNUE, TepeceueHue, aonoiHeHre. CBoOWCTBa ornepanuil HaJl MHOXKECTBAMH:
NEPEMECTUTENIBHOE, COUETATENIBHOE, PaclpeeIuTeNbHOE, BKIOUeHHs. Mcnonbs3o0Banue
rpaduueckoro MpeACTaBICHUS MHOXECTB JUIsl OINWCAHUSA PEATbHBIX MPOIECCOB H
SIBJICHUH, IPU PEILICHUU 3a]1a4.

N3mepenue paccenBaHus JaHHBIX. JlUcnepcuss M CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DnemMeHTapHbIe COOBITUS CitydaitHoro ombiTa. CiydaitHble coObiTUs. BepostHocTu
coObITUNA. ONBITEI ¢ PaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU. CiydalHbIN
BbI0Op. CBsI3b MEXIy MAJIOBEPOSITHBIMU U MPAKTHUUECKH JIOCTOBEPHBIMH COOBITUSIMHU B
pUpoie, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa N1€peBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCAYECH
BEPIUIMHBI, CBSI3b MEXIY YMCIOM BEPIIMH U uucioM pédep. IlpaBuio ymHOXKEHUS.
Pemenue 3ama4 ¢ momomnibio rpados.

[IpotuBomnonoxueie coobIThs. Jnarpamma Diinepa. O0beIUHEHNE U TIEPECEUCHIE
coObrTrii. HecoBmecTHbie coObITHS. DopMysa CIOXKEHHS BEPOSTHOCTEH. Y CIOBHAsS
BeposiTHOCTh. [IpaBuno ymHoxkenus. HeszaBucumbie coObiTusa. llpencraBnenue
JKCIIEpUMEHTa B BHJI€ JepeBa. PemieHuwe 3aJad Ha HAXOXKJICHUE BEPOSTHOCTEM C
MIOMOIIBIO JIEpeBa CIy4allHOr0 YKCHEPUMEHTA, JuarpaMmm Diliepa.

9 KIIACC



[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AUarpaMm, rpaukoB, WHTEpHpETalus
OaHHBIX. YTeHUE U NoCTpoeHHEe TaOIuLl, 1UarpamMmm, rpa)uKoB MO PEAIbHBIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHus U YUCIO coueTaHuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ MCHOJAB30BaHUEM KOMOMHATOPHKHU.

['eomerpuueckass BeposATHOCTh. Ciy4ailHblii BbIOOp TOUKM U3 (Urypbl Ha
IIJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Yenex m Heynaya. Cepus MCObBITaHUM 10 mnepBoro ycnexa. Cepus
ucneiTannil bepaymiu. BepostHOCTH coObITHIA B cepuu ucnibITaHuil bepHysium.

CnyuaiiHasi BeIMUYMHA W paclpeleNieHue BEposITHOCTE. MareMatudeckoe
OXHMJIaHue u nucnepcus. [IpuMeppl MaTteMaTH4ECKOTO OKHUJAHUSI KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUs BEIWYMHBI. MaTeMaTH4eCKOe OKWJAHUE U JUCIIEPCHUS CIy4YalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUNA bepHymm».

[lonsitue o 3akoHe OonblIMX uucen. M3MmepeHue BEpOSTHOCTEW C MOMOIUIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINX YHCEI B MPUPOJIE U OOIIECTBE.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yJbTaThl  OCBOCHHMS  MpPOrpaMMbl  y4eOHOro  Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

IOPOSIBIEHUEM HMHTEpECa K MPOLLIOMY M HACTOAILIEMY POCCHUHWCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHHEM K JOCTHKEHHSM POCCHUICKMX MAaTEMAaTHKOB U POCCHUCKOMN
MAaTE€MAaTHUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JOCTH)KCHUM B JIPYTMX HayKax M
NPUKIAIHBIX cepax;

2) rpa:k1aHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN Ipask/laHiHA U pealn3aliy ero npas,
Npe/CTaBIEHUEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJCHHUH, NpOLEayp TpaxaaHckoro oOmiecTtsa (Hampumep, BbIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXIEHHMIO DJTHUYECKHX MpPOOJeM, CBSA3aHHBIX C
NPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHHI HAayKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-
ATUYECKUX MPUHLMIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YacTHE B PEUIEHWHU MPAKTUYECKUX 3ajad
MaTeMaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BaXXHOCTH  MaTEMaTHUYECKOTO
oOpa3oBaHWs Ha TMPOTSHKEHWU BCEH JKU3HM JUIS YCIEIIHOW TpodeccroHaIbHON
NESTENBbHOCTH W Pa3BUTHEM HEOOXONMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM WHIUBUIYAIBHOW TPAECKTOPUU OOpa30BaHMs W >KU3HEHHBIX ILJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIOCOOHOCTBIO K  3MOLMOHAJIBHOMY M 3CTETHYECKOMY  BOCHPHITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/ay, pEIIEHUH, pacCyXICHHUI, YMEHUIO BHJIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEX B  JEATCIIBHOCTM HAa  COBPEMEHHYIO CHUCTEMY  Hay4HBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHs 4YEJIOBEKAa, MPUPOABI U
o0miecTBa, TMOHMMAaHMEM MAaT€MaTHYEeCKOM HAyKH KakK cQepbl 4YeI0BEUeCKOH
NEeSATENbHOCTH, 3TalloOB €€ pPAa3sBUTHA W 3HAYUMOCTH [UISl Pa3BUTUS LUBWIM3ALUU,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKW M MAaTE€MaTU4YeCKOM KyJIbTypOHM Kak CpeICTBOM
MO3HAHUS MHUpa, OBJIAJACHUEM [MPOCTEUINMMHU HaBBIKAMHU  MCCIIEOBATEIbCKON
NEeATEIIbHOCTH;

6) ¢usnyeckoe BocnMTaHUe, (opMHpPOBaHHE KYJBTYPbl 310POBbS U
IMOLMOHAIBHOIO 0JIArONOJNyYHs:



TOTOBHOCTBIO PUMEHATh MaTEMAaTUUECKUE 3HAHUSI B MHTEPECAX CBOETO 37J0POBBS,
BEJICHUSI 3/I0pOBOr0 00pasa >KM3HHU (310pPOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXUM
3aHATHUM W OTAbIXa, peryisipHas (Qu3uveckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKCHH, MPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TAKOTrO K€ MpaBa APYroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha NMPUMEHEHHE MATEeMaTUYEeCKUX 3HAHUM I pelleHus 3aaad B
00JIaCTH COXPAHHOCTH OKPY>KalOUIel cpefibl, TUIAHUPOBAHUSI MOCTYIIKOB U OLICHKU HX
BO3MOXHBIX TIOCIEJCTBUN HJii OKpYXalolehd Cpelbl, OCO3HAHUEM TIJI0OATBHOTO
XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agmanTanus K M3MEHSIOIUMMCH YCJOBHSAAM COUMAJIbHOW M NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSM B YCIOBUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEl KOMIIETEHTHOCTH 4Yepe3 MNPaKTUYECKYIO NEeATEIbHOCTh, B TOM YHUCJIE yMEHHE
YUUTBCA y APYTHUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM NE€ATEIbHOCTH HOBBIC 3HAHUS,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHHI, B TOM yucie GOpMYITHpPOBAThH
UJIeH, MOHATHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBATh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KakK BbI30B, TPEOYIOUIMM KOHTpPMEp, KOPPEKTHpPOBaTh INPUHUMAEMbIE
pelieHuss W JAeWcTBUsA, (GOpPMYyIUpOBaTh M OLEHUBAaTh PUCKM U  IOCIEACTBUS,
(bopMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBIBISITH U XapaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATUAMH, (HOPMYyIUPOBATH
onpeIeNICHHUs MOHSATUH, YCTaHABJIUBATh CYILIECTBEHHBIN MPU3HAK
KIaccu(UKaIMi, OCHOBAHHWS [JIi OOOOIICHUS U CpPaBHEHHS, KPUTEPHUH
POBOJIMMOTO aHAJIU34;

e BOCHPUHUMATh, bopmMyIUpoBaThH u npeoOpa3oBbIBAThH CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IMHUYHbIC, YACTHBIE U OOIIIHE, YCIOBHBIE,

e BBISBISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUHUS B
dakTax, MaHHBIX, HAOJTIOJACHUSX W YTBEPKIACHUSIX, MpeIjiaratb KPUTCPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

e Jl€NIaThb BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;



pa3bupaTh J0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKIAEHUH (NpsAMbIE U OT
MPOTUBHOIO), TMPOBOAMTH CAMOCTOSTENIBHO HECIOXKHBIE JI0KA3aTEeNIbCTBA
MaTeMaTu4ecKux (PakToB, BBICTPAUBATh apPIyMEHTALIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATH Cr1oco0 perieHus yueOHoM 3aa4un (CpaBHUBATH HECKOJIBKO BapHUAHTOB
pemieHus, BbIOMpaTh HauOonee MOAXOMAUIMH C YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/ILCKUE JEHCTBUS:

UCIIOJIB30BAaTh BOINPOCHI KAaK HCCIEIOBATEIIbCKUA HWHCTPYMEHT IIO3HAHWS,
dopMynupoBaTh  BOMPOCHL,  (UKCHpYIOIIME MPOTHBOpEYUE, Mpodiemy,
CaMOCTOSATEJIbHO YCTAHABJIMBATh MUCKOMOE M JaHHOE, (OPMHPOBATH TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3ULMIO, MHEHHUE;

OPOBOJUTh IO  CAaMOCTOSITEIbBHO  COCTABICHHOMY  IUIAHY  HECIIOKHBIM
AKCIIEPUMEHT, HEOOJIbIIOE MCCIECOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOM;
CaMOCTOATENIbHO (OpMYyTUPOBATH OOOOIIEHUS M BBIBOJBI 10 pe3yibTaTaMm
NPOBENEHHOTO  HAOMIOJEHUS, HCCIEAOBAaHMS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHUE TMPOLECCA, a TaKXKe BbIJIBUIATh
IPEIIIOIOKEHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH ~ HEJOCTATOYHOCTH M M30BITOYHOCTh WHGPOpPMAIUHU, JaHHBIX,
HEOOXOMMBIX ISl PEIICHUS 3a/1a4H;

BBIOMpATh, AaHAIM3HPOBATh, CHCTEMAaTU3UPOBATh W  HHTEPIPETHPOBATH
MHPOPMAITUIO PA3INIHBIX BUIOB U (OPM TPEICTABICHUS;

BBIOMpATh (hopMy mnpeacTaBieHuss HHGOPMAUA ¥ WUTIOCTPUPOBATH PelIacMbIe
3a/la4l CXeMaMH, JuarpaMmMamMu, HHOW rpaduKol U MX KOMOMHAIUSIMU;
OIICHWBATh HAAEKHOCTh HH(POPMAIIMH 110 KPUTEPHUAM, TIPEUIOKCHHBIM YIUTEIIEM
Wi cPOpMyITUPOBAHHBIM CAMOCTOSITEHHO.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHUMATh M (HOPMYTUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSIMH U
HEeJsIMU  OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTAX, JAaBaTh ITOACHEHHUS 10 XOAY PEUICHUS 3a7a4H,
KOMMEHTHPOBATh MOJYYEHHBIN PE3YJIbTAaT;

B XOJle OOCYXKJEHHUsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAa€MOM TEMBI,
npoOJIeMBbl, perraeMoil 3amadu, BBICKA3bIBATh WJICH, HAICJICHHBIE Ha TIOUCK
pEILICHUs, COIOCTABISATh CBOM CYXICHUSA C CYXKJICHUSMH JAPYIMX YYACTHHUKOB
uanora, OOHapYXXMBaTh Pa3lIndUe U CXOJICTBO MO3UIIMN, B KOPPEKTHOH (hopme
dbopMynHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;



e TMpPEACTABIATh PE3YNbTaThl PEUICHUS 3a7auyd, SKCIEPUMEHTA, HCCIEIOBaHUSA,
MIPOEKTa, CaMOCTOSITENBHO BBIOMpATh (POpMAT BBICTYIUIEHHA C Y4YETOM 3ajay
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOpUH;

e IIOHMMAaTh M UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM M WHIWBUIYAIbHOU
paboTHI MPHU pEIICHUN YUeOHBIX MaTeMaTHUECKHUX 3a/aY;

e IPUHUMATH 1€Jb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh OPraHU3aIUIo
COBMECTHOW paboOThl, paclpeaenarTh BUIbl padOT, JOrOBapUBATLCA, 00CYXKIATh
PoILIeCC U pe3yNbTaT paboThl, 00001IaTh MHEHUS HECKOIBKUX JIIOJICH;

e yYacTBOBaTh B IpymnmnoBbIX (opmax paboTbl (0OCYXKIEHUS, OOMEH MHEHUSIMH,
MO3rOBbIE IITYPMbl M JIpyTu€), BBIMOJHATH CBOIO YacTb paboOThl WU
KOOPJMHUPOBATH CBOM JEHUCTBUS C JPYTMMHU WIEHAMH KOMaH[bl, OLICHUBATh
KayecTBO CBOETO BKJIaJla B OOUINI MPOAYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEUCTBHUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBJIATH IJIaH, AJITOPUTM PEIICHHS 3a7a4u (MU €T0 4acTh),
BBIOMpPATh CIOCOO pEIIeHUs C y4ETOM HMMEIOIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHUPOBATh M KOPPEKTUPOBATh BApUAHTHl PEIICHUN C
y4éTOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIQACTh CHOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJISI IIpollecca W pe3yJibTara
pellIeHUs MaTEMAaTUYEeCKOM 3a/1auu;

e TIPEABHUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh INPU PEUICHUM 3aJ1ayd,
BHOCHUTHh KOPPEKTHBBI B JICSATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJIEHHBIX OIUOOK, BRISBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa MACATCIBHOCTH IIOCTABICHHOW IIEIH U
YCJIOBUSM, OOBSACHATh MNPUYMHBI JOCTHMIKCHHUS WIM HEJIOCTIKEHUS IIeiH,
HAXOJIUTh OIINOKY, JaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 7 kjacce 00yJaronIuiics MOTyYUT CIEAYIOUUE MPEAMETHBIC
PE3YIAbTATHI:

Uutate wuHbOpMAlLIMIO, TMPEACTABICHHYI0 B TalOlulax, Ha JguUarpammax,
MPEACTaBIATh JaHHbIE B BUAEC TaONWIl, CTPOUTh JUAarpaMmbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MACCUBAM 3HAYCHUM.

OnuchiBaTh U UHTEPHPETUPOBATH pealibHbIe YUCIIOBBIE JJAHHbIE, TTPEACTaBICHHbIC
B Ta0JuIaxX, Ha AUarpamMmmax, rpadukax.



Hcnonp30BaTh A1 ONMCAHUSA JAHHBIX CTATUCTUYECKHE XAaPAKTEPUCTHKH: CPEIHEE
apumeTniecKoe, MeIMaHa, HanboJIblIee U HAUMEHbLIEE 3HAYEHUs, Pa3Max.

NmMers npencraBineHue O CIy4YalHOM W3MEHUYMBOCTH Ha IIpUMEpax ILIEH,
bU3UYEeCKUX BEIUYUH, AHTPOIOMETPUUECKUX JIaHHBIX, HUMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonny oOyudenus B 8 kiacce oOy4aroniuiicsi MOMy4YuT CIEAYIOLUUE MPEAMETHBIC
PE3YIBTATHI:

N3Bnekars u npeoOpa3oBbIBaTh HHPOPMAIIUIO, MPEICTABICHHYIO B BHUJI€ TaOJIHII,
auarpaMm, rpauKoB, IPeCTaBIATh JaHHBIE B BUAE TaOIMIl, 1UarpamMmm, rpaukoB.

OnucelBaTh JaHHBIE € TOMOLIBIO CTAaTUCTHYECKUX IIOKA3aTeNel: CpPEeIHHUX
3HAYEHUN U Mep pacceuBaHus (pa3Max, TUCHEPCHs U CTAHIapTHOE OTKIOHEHHE).

HaxoauTh 4acTOTBHI YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCJE TIO
pe3yibTaTaM U3MEPEeHUN 1 HaOJII0ACHUH.

HaxonuTh BEpOSTHOCTH CiydalHBIX COOBITUN B OIBITAX, 3Has BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUM, B TOM UHKCJIE B OMbBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBaTh Tpaduueckue MOJENH: JEPEBO CIYYalHOrOo SKCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh TOHSITUSMHU: MHOECTBO, IOJMHOKECTBO, BBINOJHATH OMNEPalUU
HaJ MHOXKECTBaMHU: 00bEIMHEHUE, TIepeceueHre, JOMOTHEHUE, IEPEUUCTISATh JIEMEHTHI
MHOKECTB, IIPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MpefCcTaBICHHE MHOXKECTB M CBA3EH MEXIYy HUMU
JUIS. ONKMCAHUS IPOLECCOB U SIBIICHUM, B TOM YHCIIE IIPU PELICHUM 3aa4 U3 JIPYrux
y4eOHBIX IPEAMETOB U KYPCOB.

K xonmy oOydenust B 9 kiacce oOy4aronuiicss MOIy4YUT CIEAYIOUIUE MPEAMETHBIC
pe3yJIbTaThI:

W3Bnekate U mpeoOpa3oBbIBaTh WH(GOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaONMuUI, auarpamMm, TpaduKoB, NPEICTABISATH NaHHBIE B BUJIE
TaOJIUII, TUarpaMm, rpaduKos.

Pemarts 3amaun opraHM30BaHHBIM MEpeOOpPOM BapHAHTOB, a TaKke C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX TPABUI U METOJIOB.

Hcnonp30BaTh onucaTesbHbIE XapaKTEPUCTUKH [JI1 MACCUBOB YHCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEJHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUN M YACTOTHI COOBITHS, B TOM YHUCJE TMOJb3YSACh
pe3yabTaTaMy NpOBEeAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTe BEpOATHOCTH CIyYafHBIX COOBITHUI B M3yYCHHBIX OMBITAX, B TOM YHUCIIC
B OIBITaX C PABHOBO3MOXXHBIMH DJIEMEHTAPHBIMHU COOBITUSMHU, B CEPUSX UCIIBITAHUNA 10
IIEPBOr0 yCIieXa, B CEpUsAX UCHbITaHUK bepHymm.

NmeTh npencraBneHue 0 CIy4ailHOM BEIMYMHE U O PACHPEACICHUNA BEPOSITHOCTEH.



HNmets mpencTaBieHne O 3aKOHE OONBIIMX YHCEN KaK O TPOSIBICHHUU
3aKOHOMEPHOCTH B CIIy4aliHON HM3MEHYMBOCTH W O POJHM 3aKOHA OOJBIIUX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB M TeEM nu(ppoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 [IpencraBnenue JaHHBIX 7 2 bubmmorexa LOK
https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 1
OmucaTensas CTaTHeTHKA 8 https://m.edsoo.ru/7f415fdc
b K
3 Crny4aiiHasi ”3BMEHYNBOCTh 6 1 nomHorexa LO
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpadon 4 bubmorexa OK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6 OK
6 O0o001Ienne, cucTreMaTH3anus 3SHaHUH 5 2 nosmotera I
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5




8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
b K
1 [ToBTOpenue kypca 7 kmacca 4 nommorexa O
https://m.edsoo.ru/7f417fb2
) OrnmcarenpHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTBa 4 bu6moreka [IOK
https://m.edsoo.ru/7f417fb2
4 BeposTHOCTB cityyaltHOTO COOBITUS 6 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f417{b2
5 Brenenue B Teopuro rpadoB 4 bubmorexa OK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C i 0 8
TyHAHHRIC COLRITHA https:/m.edsoo.ru/7f417fb2
bu6 OK
7 O0o001Ienre, cucTreMaTH3anus 3SHaHUH 4 2 nosmotera I
https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
b K
1 [ToBTOpenue kypca 8 kmacca 4 nommorexa O
https://m.edsoo.ru/7f41a302
2 DneMeHTbl KOMOMHATOPUKH 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTh 4 Bubnmorexa [IOK
P P https://m.edsoo.ru/7f41a302
b K
4 Ucneitannsa beprynnu 6 1 nomHorexa LO
https://m.edsoo.ru/7f41a302
5 CrnydaifHas BeTUYrHA 6 bubmorexa OK
https://m.edsoo.ru/7f41a302
6 O6o01enne, KOHTPOJIb 10 1 bubmorexa OK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2
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