PABOYAS IIPOTPAMMA YYEBHOT'O KYPCA
«BEPOSITHOCTDH U CTATUCTHUKA»
JUISI 7-9-X KJIACCOB

FOCYJAPCTBEHHOI'O OBJIACTHOI'O BIOJUKETHOI'O
OBHIEOBPA3OBATE/IBHOI'O YYPEXJIEHUS MYPMAHCKOH OBJIACTH
KAJAETCKHUH KOPITYC « CEBEPOMOPCKHUU KAAETCKHUHU KOPITYC»

IHosicHUTeABHASA 3aIIMCKA

PaGouass nmporpamma y4yeOHOro kypca «BeposTHOCTh M CTaTUCTHKa» Ha ypOBEHb OCHOBHOT'O OOILIEro
oOpazoBanus 1 odydaronmxcst 7—-9-x kinaccoB [OBOY MO KK «CeBepoMOpCKHii KaIeTCKU KOPITYC)»
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMM:

OenepanbHoro 3akoHa or 29.12.2012 No 273-®3 «006 ob6pazoBanuun B Poccuiickoit

denepauun»;

e mpukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «OO6 ytBepxkaeHuu denepaabHOTO
TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIET0 00pa3oBaHUs,

e mpukaza MunnpocBemenus ot 18.05.2023 Ne 370 «O6 ytBepxkaeHuun (QenepanbHOi
00pa3oBaTeNbLHON MPOTrPaMMBl OCHOBHOTO 00IIIEro 00pa3oBaHUN;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenun [lopsaka opranuzanuu u
OCYIIECTBIICHHUSI 00pa30BaTENbHON JESATEIBLHOCTH 110 OCHOBHBIM 00I1€00pa30BaTEIbHBIM
nporpaMMmaM — oOpa30BaTENIbHBIM MPOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOLIEro H
cpenHero o0miero oopa3oBaHUs Y,

o CII 2.4.3648-20 «CaHuTapHO-311IEMUOJIOTMUECKHEe TPEOOBAHUS K OPraHU3alUsIM BOCIMTAHUS
1 O0y4YeHHs, OTABIXa U O3JIOPOBIICHHS JIETEH U MOJIOICKI», YTBEPKICHHBIX ITOCTAHOBICHUEM
IJIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI H TpeOOBaHWS K OOECTICUCHHIO
OeszomacHocTH ©  (WaM) O€3BPEAHOCTH [Uisi  4YeloBeka (DAKTOPOB Cpelbl OOHMTAHUS,
YTBEPIKIICHHBIX TOCTAHOBJICHUEM TIIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHLENIMM Ppa3BUTUS MaTEeMaTH4eCKOro OOpa30BaHUs, YTBEP)KICHHOH pacrnopsiKeHUueMm
[IpaButenbcrBa ot 24.12.2013 Ne 2506-p;

e (QenepanbHoil paboueil mporpaMmbl yueOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa», KOTOPBIH

BXOJIMT B COCTaB y4eOHOTo npeamMera «MaTtemaTukay.

PabGouass mporpaMMa OpHEHTHpOBaHa Ha I€JIEBbIE MNPHOPUTETHI, CGHOPMYJIHUPOBAHHBIE B
denepanbHOi pabouell mporpaMme BOCHHMTaHUS M B paboueil mporpamme BocnuTanus ['OBOY
MO KK «CeBepoMOpCKUid KaIETCKUN KOPITYC.

B coBpemenHoM 1HM(}poBOM MHpE BEpOATHOCTh W CTAaTHCTUKA IPHOOpPETaloT Bce OOJBIIYIO
3HAUUMOCTb KaK C TOYKH 3pEHHsS] TMPAKTUYECKUX MPHIOKEHWH, TaKk U HMX pPOJIM B 0OOpa30BaHUHU,
HE00XO0IMMOM KaX/1I0My 4eoBeKy. Bo3pacraeT uncno npodeccuii, npu oBiajgeHun KOTOPBIMH TpeOyeTcst
xopoiasi 6a3zoBasi MOJArOTOBKAa B 00JacTH BEPOSTHOCTU M CTATUCTHKH, Takas MOJATOTOBKA Ba)KHA JUIS
pOI0JDKeHNs 00pa30BaHus U ISl YCHEIHOW PO eCcCHOHaIbHON Kapbephl.

Kaxnpiii 4yenoBeKk MOCTOSTHHO NMPUHUMAET PEIICHHS Ha OCHOBE HMMEIOLIUMXCS Yy HEro JaHHBIX. A s
000CHOBAHHOTO TIPUHSATHS PEIICHUS B YCIOBUAX HEAOCTAaTKa WM M30bITKa MHPOpMaAIMU HEOOXOANMMO B
TOM YHUCJIE XOPOIIo C(HOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUIECKOE MBIIIIICHHE.

MIMEHHO T03TOMYy OCTpPO BCTaJla HEOOXOAMMOCTh CHOPMHUPOBATH y OOydYaromMXcs (QYHKIIMOHAIBHYIO
IPaMOTHOCTH, BKJIIOUYAIONIYIO B ce0sl B KaUYeCTBE HEOTHEMJIEMOI COCTABISIONIEH YMEHUE BOCIIPUHUMATD U



KPUTUYECKH aHAJIM3UpPOBaTh MH(OPMAIMIO, TPEACTABICHHYIO B pa3JIMYHbIX (opmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOI'MX pEaJbHbIX MPOLECCOB M 3aBUCHUMOCTEH, NMPOU3BOAUTH MPOCTEHUIINE
BEPOSATHOCTHBIE PAaCUETHI.

3HAaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH IPUHIUIIAMU cOOpa, aHaIK3a ¥ NPEACTABICHUS TaHHBIX U3
pa3nuuHBIX cdep JKM3HM OO0mecTBa M TOCyAapcTBa NPUOOMIAeT OOydaromMXcsi K OOIIeCTBEHHBIM
uHTEepecaM. M3ydeHne OoCHOB KOMOWHATOPHUKH Pa3BHBAET HABBIKM OpraHH3alMM Iepedopa M Mmojcyera
YHCIIa BApUAHTOB, B TOM YHCIJIE B MIPUKJIQJHBIX 3aa4aX. 3HAKOMCTBO C OCHOBAaMH TEOPUH Ipad)oB CO3TaET
MaTeMaTH4ecKuil GpyHAaMeHT /i (OPMHUPOBAHUS KOMIIETCHIIMKA B 00JaCTH MHPOPMATUKU U HU(PPOBBIX
TexHooTui. [Ipy U3y4eHUH CTaTHCTHKH M BEPOATHOCTH O0OTAIIAIOTCS MPEICTABICHHUS 00YJaOMNXCs O
COBPEMEHHOM KapTHHE MHUpa U METOJaX €ro MCCIeN0BaHus, (GOPMUPYETCs TOHUMAHUE POJIA CTAaTHCTUKU
KaK HCTOYHHKA COIMAIBHO 3HAYMMOW HWH(OpMAnMU ¥ 3aKJIAAbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIICHHS.

B coorBercTBUM C JaHHBIMU LEISMM B CTPYKType Hporpammsl yueOHOro kypca «BeposTHocTh u
CTaTUCTHKA» OCHOBHOI'O OOIIEro oOpa3oBaHUs BbIIENEHBI CIEAYIOIIUE COJEpPKATEIbHO-METOJUUECKUe
muHuM. «llpeacraBneHue MAaHHBIX M ONUCATENIbHAs CTATUCTHKA», «BeposTHOCTBY, «DneMeHThI
KOMOUHATOpUKW», «BBeaeHne B Teoputo rpadosy.

Conepxxkanne nuHuu «llpencraBienne AaHHBIX M OMHUCATENIbHAS CTATUCTUKA» CIIYKUT OCHOBOM IS
dbopMUpOBaHUA HABBIKOB pabOThl ¢ HHQPOpPMAIUE: OT UTEHUS U UHTEPIpEeTaluu HHPOpPMAIIHH,
MPEJICTABICHHON B TaOJMIIaX, HA AUarpaMMax U rpadukax, 10 cOopa, IpeCTaBICHUS U aHAIN3a JaHHBIX
C HUCIOJB30BaHHMEM CTAaTHCTUYECKUX XapaKTEPUCTUK CpPeJHHX U pacceuBaHus. PaboTas ¢ AaHHBIMH,
oOyyaronuecss ydarcs CUYUTHIBaTh M HMHTEPIPETUPOBATH JaHHbBIC, BBIIBUTaTh, apTyMEHTHUPOBATh H
KPUTHKOBATh MPOCTEHIINE THIOTE3bl, Pa3MBILUISATh HaJ (DaKTOpamH, BHI3BIBAIOIIMMH W3MEHYHBOCTH, U
OIICHUBATDH UX BIIUSHUE HA PaCCMATPUBAEMbIC BEJIMYMHBI U TTPOLIECCHI.

HNHTynTHBHOE mNpEenCTaBIE€HHE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE 3aKOHOMEPHOCTEN U
TEHJEHLUUNA CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOM [JIi M3YyYEHHUs TEOPUHU BEPOATHOCTEH. boibiioe
S3HAQYCHHUEC HMCIOT MPAKTHYCCKUC 3aJjJaHus, B YAaCTHOCTU OIIBITbI C KJIACCUYCCKMMHU BCPOATHOCTHBIMH
MOJECIIAMH.

[loHsiTHE BEPOSTHOCTH BBOJAWUTCA KaK Mepa MpaBAonoaodus ciaydaiiHoro coObitTus. [Ipum usyueHum
y4eOHOro Kypca oOyvaroImuecsi 3HaKOMATCS C MPOCTEUIIMMU METOJaMHU BBIYMCIICHUS BEPOSITHOCTEH B
CIIy4alHBIX JKCIEPUMEHTaX C pPABHOBO3MOXHBIMHM DJIEMEHTAPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMHU
3aKOHaMHM, TO3BOJISIIOIIMMH CTaBUTh M pelarbh Ooyiee CIOXKHbIE 3afaud. B y4yeOHBIH Kypc BXOZAT
Ha4yaJIbHBIC MTPEACTABJICHUS O CIIyYalHBIX BEIMYMHAX U UX YHCIOBBIX XapAKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCyLIECTBIISETCS 3HAKOMCTBO OOy4YalOIIUXCsl ¢ MHOXKECTBAMU U OCHOBHBIMU
olepanusMu HaJl MHOKECTBAMH, PACCMaTPUBAIOTCS IPUMEPBI IPUMEHEHNUS JUIS PELLEHUS 3a/1a4, a TaKXKe
UCIIOJIb30BaHUs B APYTUX MaTeMaTHYECKUX KypcaX U Y4eOHBIX MpeIMeTax.

B 7-9-x kmaccax m3ydaetcsi yaeOHbII Kypc «BeposSTHOCTh M CTATHCTHKA», B KOTOPBIA BXOMAT Pa3ZIeibl:
«IIpencraBnenue TaHHBIX U OMMCATENIbHAS CTATUCTHKA», «BeposTHOCTBY, «DNEeMEHThl KOMOMHATOPUKIY,
«BBenenue B TeopHro rpadoBy.

Jns  peanu3alid MPOTPaMMBl  UCIIONB3YIOTCS y4eOHHMKH, JOMYNICHHBIE K WCIIOJIB30BAHUIO MpPU
peayu3alii UMEIOIINX TOCYJapCTBEHHYIO aKKPEJUTAIUI0 00pa30BaTeIbHBIX MPOrpaMM Ha4YajJbHOTO
o0111ero, OCHOBHOTO OOIIEro, cpeiHero oomero oOpa3oBaHUs OPraHU3AlMSIMHU, OCYLIECTBISIOIINMHU
00pa3zoBaTeNbHYIO IEATeIbHOCTD, TprKa3oM MunnpocsemnieHus ot 21.09.2022 Ne 858

DJeKTpOHHBIE 00pa30BaTebHBIC PECYPCHI, JOMYIIEHHBIE K HCMOIB30BAHUIO NIPU PEATN3ANU UMEIOIIHX
TOCYy/IapCTBEHHYIO aKKpPEAWTAIMIO 00pa3oBaTEeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
obmero, cpeaHero odmiero oopazopanus npukazom Munnpocsemienus ot 02.08.2022 Ne 653



Coaepxanue y4eOHOro npeamera

/-M KJIAacce

[IpencraBnenne AaHHBIX B BHAEC TaONMUI], auarpamM, rpaduKoB. 3amojHEHUE TaONul], YTEHUE U
HOCTPOEHHE auarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBbiX). UTeHHe TpaduKOB peabHBIX
nporeccoB. M3pnedenne wuHpopManMM U3 AMarpaMM M TaOJNMIl, HMCIOJIB30BAHHE W HHTEPIPETAIUSI
JTAHHBIX.

OrnucarenbHas CTaTUCTUKA: CpefqHee apuMeTHnuecKkoe, MeArana, pa3Max, HauOoJbIllee U HauMEHbIIICe
3HayeHHs Habopa YMCIOBBIX TaHHBIX. [[puMepsl ciydaiiHON H3MEHYUBOCTH.

Crty4aitHplit SKcriepuMeHT (OIBIT) U ClTydaiiHoe coObITHE. BeposTHOCTD U yacToTa. Posib MaioBEPOSITHBIX
Y TIPAKTUYECKU JOCTOBEPHBIX COOBITHI B MpHpoJie U B oOmiecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUH
BEPOSITHOCTEH.

I'pad, Bepummna, pedbpo. Cremenp BepuMHbl. Yucio peGep U cymMMapHas CTENEHb BEpLIMH.
[pencraBnenue o cesizHoctu rpada. Lenu u nukiel. [Iyta B rpadax. O6xon rpada (ditiepoB myTs).
[IpencraBnenne 06 opueHTHPOBaHHOM rpade. Pemenne 3amau ¢ moMouipio rpagos.

8-1 KJace
HpC,I[CTaBJ'IeHI/Ie JAaHHBIX B BUJIC Ta6J'II/II_I, I[I/Ial"paMM, Fpa(I)I/IKOB.

MHOXeCTBO, 3J€MEHT MHOXECTBA, IMOAMHOXeCTBO. Omnepaluu HaJ MHOXECTBaAMH: OOBEAMHEHHE,
nepeceueHue, gonoaHeHue. CBOICTBa onepanuii Hal MHOKECTBAMU. IIEPEMECTUTENILHOE, COYETATENIBHOE,
pacrpenenuTeNbHoe, BKIOYeHHs. lVcrnonb3oBaHuEe TpapuUuecKoro MpesCTaBIeHUs] MHOXKECTB JUIs
ONMCAaHUs PEATBHBIX IPOLECCOB U SIBJIICHUM, IIPU PELIEHUH 3a/1a4.

W3mepenune paccenBaHus HaHHBIX. Jlucriepcuss W CcTaHAApTHOE OTKJIOHEHHE YHCIOBBIX HaOOpOB.
JwnarpamMmma paccenBaHus.

DnemMeHTapHble COOBITUA cilydaiiHOro omnbita. CiydaiiHblie coObITHs. BepostHocTH coObITHil. ONBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMU. CiryuyaiiHblil BBIOOP. CBsI3b MEXIY MallOBEpOSITHBIMU
U TIPaKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa epeBbEB. €IMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHWE BHUCAYEH BEPIIMHBI, CBSI3b MEXKIY
YHCIIOM BEepIIMH U uuciioM pebep. [IpaBuno ymHoxenus. Pemenue 3aiau ¢ momolisio rpagos.

[IpotuBomnonoxueie coObiTud. Juarpamma Oinepa. OObenuHEHHE U IepecedyeHHue COOBITUH.
HecoBmecTHble coObiTusi. PopMyna CIOXKEHHs BEpOSTHOCTEH. YcCiOBHas BeposTHOCTh. IIpaBuio
ymHoxkeHusi. HezaBucumble coobiTus. [IpencraBnenue skcriepiMenTa B BUjae aepeBa. Penienue 3anad Ha
HaXO0XJIEHNE BEPOSTHOCTEN € TIOMOIIIBIO IEPEBA CIIy4YallHOTO 3KCIIEPUMEHTA, uarpamm Jiepa.

O-11 KkJ1ace

Cunyc, xocunyc, TaureHc yriaoB ot 0° go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI
HpUBEICHHUS.



Pemenune tpeyronpHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB. PellleHue MpakTHYECKUX 3a4ay C
UCIIO0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue moao6us. [logobre cCOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O IMPOM3BENEHUHU OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYIIMX, Teopema O
KBaJ[paTe KacaTeJIbHOM.

Bekrtop, mimHa (MOIysb) BEKTOpa, COHAIPABICHHBIC BEKTOPBI, MPOTHUBOIMOJOXKHO HAMPaBICHHBIC
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OMNEpallMu HajJ BekTopamu. PaznoxxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopmuuaTel BekTopa. CKansipHOE NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUSI ITTUH U YTJIOB.

JlexapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. YPaBHEHMS IPAMONM M OKPYKHOCTH B KOOpPJMHATAX,
IepeceYeHNE OKPYKHOCTEN U NPSIMbIX. MeTOl KOOPAUHAT U €r0 IPUMEHEHHE.

[TpaBriibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYXXHOCTH. I'panycHas U paguaHHas Mepa yrila, BBIYHUCICHHE
JUIMH 1yT OKpy»HocTei. [Iimomane kpyra, ceKTopa, CErMeHTa.

JIBIKCHHST IUTIOCKOCTH M BHYTPCHHHE CHMMETpUH Guryp (dJIeMEHTapHbe MPEICTABICHUS).
[TapamnenwsHbiii nepenoc. [IoBopoT.

IlraHnupyemblie pe3yJabTaThl OCBOCHUS
NporpaMmbl

JINYHOCTHBIE pe3yJibTaThl

JIM4HOCTHBIE pe3y/JbTaTbl OCBOEHHUS NPOrpaMMbl yueOHOTro Kypca «BeposTHOCT M CTaTHCTHKa»
XapaKTepU3yIOTCH:

1) naTpuoTHYECKOE BOCTIMTAHME!

IPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUMCKOM MAaTeMaTHKH, LEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHXKCHHUSAM POCCHMCKUX MAaT€MAaTUKOB U POCCHMCKOM MaTeMaTU4EeCKOM IIKOJBI, K
HCIIOJIb30BAaHUIO 3TUX JOCTHKEHHUH B IPYrMX HayKax U MPUKIAIHBIX cepax;

2) rpa:kAaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIHTAHHE!

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEH TpakIaHWHA W peau3allii ero mpas, MpeJCTaBICHHUEM O
MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA  PA3IUYHBIX  CTPYKTYp, SIBJICHUH, NPOLEAYp
TPaKAaHCKOTO o0miecTBa (HampuMep, BBHIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO ITUYECKHX
npo0sieM, CBSA3aHHBIX C TMPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHM HayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJILHO-3TUYECKUX IIPUHLUIIOB B IEATEIIBHOCTH YUYEHOIO;

3) Tpy/10BO€ BOCIIUTAHME!

YCTAaHOBKOW Ha aKTUBHOE YJYacTHE B PCIICHUW MPAKTHYCCKHUX 33]a4 MaTeMaTHYeCKOH HaNpaBJICHHOCTH,
OCO3HAaHMEM BAKHOCTHM MAaTEeMaTHYECKOTO OOpa30BaHUS Ha MPOTSHKEHUM BCEH KXU3HHU Ui YCHELTHON
Po(heCCHOHATILHOM JICATEIPHOCTH W PAa3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM H
HOCTpOeHI/ICM HHHHBHI[yaHBHOﬁ TpaeKTOpI/II/I 06pa3OBaHI/IH N XKHU3HCHHBIX IINIAHOB C y‘-IeTOM JIMUHBIX
WHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;



4) acTeTHYECKOE BOCIIUTAHNE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M 3CTCTUYCCKOMY BOCIHPUATUIO MATCMATUYCCKUX O6’beKTOB, 3ajaq,
peH.IeHPIﬁ, paccymneHHﬁ, YMCHHIO BUIACTh MATEMATHYCCKHUE 3aKOHOMEPHOCTHU B HCKYCCTBE,

5) HeHHOCTH HAYYHOT'O MO3HAHUSI:

OpHGHTaHHeﬁ B JCATCIBHOCTHU Ha COBPCMCHHYIO CHCTCMY HAay4YHBIX HpeILCTaBJIeHI/Iﬁ 00 OCHOBHEBIX
3aKOHOMEPHOCTAX pa3sBUTUA YCIIOBEKA, IIPUPOALI U O6H_[CCTBa, IMOHHMMAaHUEM MaTeMaTHYSCKOM HAaYKHU KakK
C(l)epBI YeJIOBEUECKOM ACATCIIbHOCTH, I3TAIllOB €C PAa3BUTHUA U 3HAYUMOCTH JIA PA3BUTHA IUBWUIIM3allUU,
OBJIAACHUEM A3BIKOM MAaTCMaTUKH H MaTeMaTH4YeCKOM KyanypOﬁ KakKk CpC€IACTBOM IIO3HAHHUA MHUpaA,
OBJIaICHHUEM HpOCTefILHPIMI/I HaBBIKaMH I/ICCJIGIIOBaTeHBCKOf/'I JCSTEIBbHOCTH,

6) ¢usuueckoe BocnuTaHue, (OPMHUPOBAHHE KYJIbTYPbI 3A0POBbS M SMOIHOHAIBLHOIO
0J1aronoy4us:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHMsI B MHTEPECAX CBOETO 370POBbs, BEIACHHS 3JI0pPOBOTO
oOpa3a >ku3HH (370pOBOC NHTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, PEryJspHas
busrueckas aKTHBHOCTB), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKcHH, MPHU3HAHHEM CBOEro MpaBa Ha
OImMOKY ¥ TAaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHME !

OpHEHTAlMe Ha MPUMEHEHHE MaTeMaTW4YeCKMX 3HAHWM Ui pelleHus 3ajad B 00JIACTH COXPaHHOCTH
OKPY’KAIOIIEW Cpenbl, IUIAaHUPOBAHMUSA IIOCTYNIKOB M OLIGHKM HX BO3MOJKHBIX ITOCIEICTBHMA IS
OKpY’Kalollel cpeapl, OCO3HAHMEM TIJI00ANBHOIO XapakTepa HKOJIOTMYECKHUX MpolieM U myTedl ux
pemenus;

8) ajanragusa K iSMCHAKOIUMCHA YCJI0BUAM COIMAIbLHOM 1 ﬂpHpO}IHOﬁ cpeabl:

TOTOBHOCTBIO K HeﬁCTBHHM B YCJIOBHUAX  HCOIPCACIICHHOCTH, TMOBBIIICHHUIO YPOBHMA CBoOEH
KOMIIECTCHTHOCTH 4YC€PE3 MPAKTUYCCKYIO ACATCIBHOCTh, B TOM YHCJIC YMCHUC YUUTHLCA Yy JAPYTIHUX J'II-OI[GI\/'I,
HpI/IO6peTaTB B COBMECTHOM JACATCIIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIICTCHIIMHM U3 OIIbITA APYTHX,

HGO6XOI[I/IMOCTBIO B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCIJIC Q)OpMy.HI/IpOBaTB nacHu, IIOHATHA,
THIOTE3bl 00 OOBEKTax H ABJICHUAX, B TOM YHUCIIC paHCC HCU3BCCTHBLIX, OCO3HAaBATb Ile(i)I/IHI/ITI)I
COOCTBEHHBIX 3HAHHH U KOMHCTCHTHOCTCﬁ, IJIAHUPOBATH CBOC PA3BUTUC,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYyallUIO, BOCIIPHUHUMATL CTPECCOBYIO CUTYalHUIO KaK BBIZOB,

TpeOYIOLMI KOHTPMEp, KOPPEKTUPOBaTh NPHUHUMAEMble pELIeHHs M JeHcTBUA, (OPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, GOPMUPOBATH OIIBIT.

MeTanpeamMeTHbIe pe3yJbTAThI

Ilo3naBaTebHBbIC YHHBeEPCAIbHbIE Y4eOHbIe JeiCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

e BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTeMaTHYECKUX OOBEKTOB, TIOHATHUH,
OTHOLICHUHA MEXAy TMOHATUAMH, (OpMYyIUpOBaTh OINpENETICHUs TMOHSATUN, YCTaHABIMBATb
CYILECTBEHHBIN MPU3HAK KiIaccu(UKaIK, OCHOBaHUS AJi1 0000IIEHNS U CpaBHEHUS, KpUTEPUU
IIPOBOAMMOI0 aHAJIN34,



e BOCHpUHUMATH, (QOPMYJIHUPOBATH U MPeoOpPa3OBBIBATH CYXKACHUS. YTBEPAHUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE, YCIOBHBIE;

e BBEBJIATH MATCMATUUYCCKHUC 3aKOHOMCPHOCTHU, B3aUMOCBA3UM W MHOPOTUBOPCHUUSA B q)aKTaX,
JAHHBIX, HAOJIOAEHUAX M YTBEPXKICHUAX, MpeanaraTb KpPUTEPUM ULl BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JleNaThb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3AKJIFOYEHUH 110 aHAJIOTHH;

e pa3dupaTh J0OKA3aTeNbCTBA MAaTEeMaTHYCCKHX YTBEpXkICHUI (MpsiMble W OT HPOTHUBHOIO),
MPOBOJIUTH  CAMOCTOSITENIHO  HECJIOXKHBIE — JIOKa3aTeNbCTBA MaTeMaTHYeCKHX  (DakToB,
BBICTPAMBaTh aAPryMEHTALMI0, IPHUBOAUTH MPUMEPbl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS,

e BBIOMpATH CIOCOO pelieHUsi ydyeOHOH 3amaun (CpaBHMBATh HECKOJIBKO BAPHAHTOB DEILICHUS,
BLIGI/IpaTL HanboJiee MOAXOMAIINN C Y4ETOM CaMOCTOSITEIILHO BBIAEIIEHHBIX KpI/ITepI/IeB).

ba3oBble ucciaenoBareibCKHe e CTBHUA.

e WCIOJB30BaTh BOIPOCH KaK WCCIEAOBATEIHCKUHA HHCTPYMEHT TO3HAHWS, (HOPMYIHPOBATH
BOIPOCHI, (PUKCHUPYIOIIHE TPOTHBOPEUYHE, TPOOIEMY, CAMOCTOSTEILHO YCTaHABIUBATH HICKOMOE
¥ JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHUE;

e TMPOBOJAMTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOIbIIOe
HCCJICJIOBAHKE I10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXIy c0o00ii;

e CaMOCTOSTENHHO (HOPMYIHPOBATH OOOOINEHUS ¥ BBIBOJBI IO pPE3yJbTaTaM IPOBEICHHOTO
HaOJIIOICHNS1, HCCIICJIOBAHUS, OIICHUBATH JIOCTOBEPHOCTD MOJYUYCHHBIX PE3yJIbTaTOB, BBIBOJIOB H
000011EeHNIT;

e TIPOrHO3MPOBATh BO3MOXKHOE Pa3BHUTHE MPOIECCA, a TAKXKE BBIIBUIATh MPEIANOI0KEHUSA O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ nnopmanmei:

e BBUBJIATH HENIOCTAaTOYHOCTh M M30BITOYHOCTh MH(OpPMALUU, JaHHBIX, HEOOXOJUMBIX IS
pelIeHus 3a1auu;

e BBIOMpATh, aHATTU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(YOPMAIINIO Pa3THUHBIX
BUJIOB U (DOPM TIpeiCTaBIEHUS,;

e BbIOMpaTh (opMy TMpeacTaBIeHUs HWHGPOPMALMKM M WIUIIOCTPUPOBATH pellaeMble 3a1a4M
CXE€MaMH, AMarpaMMaMiy, HHOU rpaukoi U MX KOMOMHALIUSIMU;

e OIECHMBATh HAJASKHOCTh HMHPOPMALMM [0 KPUTEPHUSIM, NPEJIOKEHHBIM YUUTENIeM WM
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKATHBHBbIE YHHBepcaJlbHble Y4eOHbIe 1elCTBUA:

e BOCIPUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMH U IENSIMH OOIICHUS,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHI)IX " IINCBMCHHBIX TCKCTaX,
JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3ajau, KOMMEHTHUPOBATh NOMyUYEHHBINH Pe3yIbTaT,

e B XO0A€¢ OOCYXICHHUS 3aJaBaTh BOIMPOCHI TO CYIIECTBY OOCYXIaeMOH TeMbI, MPOOJIEMEHI,
penaeMoil 3aaun, BHICKA3bIBATh MU, HAIICICHHbIE HA MOWCK PEIICHUs, COMOCTABMISTh CBOU
CY)K}IGHI/ISI (o} CY)K}IGHI/IHMI/I npyrI/Ix y‘IaCTHI/IKOB aualiora, O6H3py>KI/IBaTI) pa3Jth/Ie " CXOACTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIHpOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

o Hpe}ICTaBHﬂTB pe3y.]'II)TaTI)I peHIeHI/ISI 3a1a4u, 3KCHepI/IMeHTa, HUCCIICOOBAHUA, HpOGKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAaT BBICTYIUIGHHS C Y4YeTOM 3a7ay MpPE3CHTAllMH MU
0COOEHHOCTEH ayIuTOPHH;

e TMOHMMATh W HCIIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAIBHOM pabOTHl NpH
pelIeHNN yUYeOHBIX MAaTEMaTHYCCKHX 33]1aY;



e TIPUHUMATH LIETTh COBMECTHOW JEATEIHHOCTH, IIAHUPOBATH OPTraHU3AIUI0 COBMECTHOU PaboTHI,
pacmpenenaTb BHIBI paboT, JOTOBapUBATHCA, OOCYXKJAaTh MPOIECC M PE3yJbTaT pPadOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH,

e y4YacTBOBAaTh B TIPYyMIoBbIX (opmax padboTbl (00CyXKaeHHs, OOMEH MHEHHSIMH, MO3TOBbIC
IITYPMBI U JIP.), BBIMOJHATH CBOKO YacTh paOOThl U KOOPIUHUPOBATH CBOM JCHCTBHUS C APYTHMH
YJIeHAMH KOMAaHJIbl, OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OONIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUS.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmu3anus:

e CaMOCTOSTEIBHO COCTABIATH IUIAH, aJrOPUTM pPEHICHHs 3agadd (MM €ro 4acTh), BBIOHMpPATh
Croco0 pemieHus ¢ Y4eTOM UMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHI C y4eTOM HOBOI HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/JIEKT:

e BIANETh cHocob0aMu CaMOIMPOBEPKH, CAMOKOHTPOIS TMpollecca M pe3ysibTaTa pelieHHs
MaTeMaTHYECKOM 3a/1a4H,

e IMpEABUACTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTh IpU PELIEHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYJAHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa JESITCIIbHOCTA TIOCTABJICHHOW IEIH U YCIOBHUAM,

OOBSICHATh MPUYMHBI JOCTHXKCHMS MM HEJOCTM)KEHHUS LeNM, HaXOIuUTh OUIMOKY, JaBaTb
OLIEHKY ITPUOOPETEHHOMY OTIBITY.

IIpeamMeTHbIE pe3yabTAThI
7-i kaace
K xoH1y 06yueHus B 7-mM kJjacce 00y4aroluiics MOIYyYUT CAEAYIOIUE IPEIMETHBIE PE3yIbTaThI:

Yutate MHOOpPMALUIO, MPEACTABICHHYIO B TaOJUIAX, HA JUarpaMMax, MpPEACTaBIsATh JaHHBIE B BHJE
TaOJHUIL, CTPOUTH TUarpaMMBbI (CTOJIONKOBBIE (CTOIOUATHIC) U KPYTOBBIC) TI0 MACCHBAaM 3HAYCHUH.

OnucelBaTh U HHTEPIPETHPOBATH peajbHbIE YHCIOBBIE NaHHbIC, NPEICTaBICHHbIE B TaOiuIax, Ha
nuarpammax, rpadukax.

Hcmons30BaTh JUIsl ONMCAaHMA JAHHBIX CTAaTHCTHYCCKHEC XapaKTCPUCTUKHU. CpeAHEE apI/I(i)MeTI/I‘—IeCKOC,
MCIHaHa, HanOOJIbIlIee U HAUMEHbIIICE 3HA4YCHHA, pa3sMax.

Nwmeth MNpEACTaBJICHHUE O CJ'Iy‘-I&fIHOfI HU3MCHUYMBOCTH Ha MNOpUMEpax ICH, (I)I/I3I/I"ICCKI/IX BCJIMYMH,
AHTPOIIOMETPHYCCKUX NAHHBIX, MMETH MMPCACTABJICHUC O CTaTHCTHYCCKOU YCTOP'I‘IPIBOCTPI.

8-1 KJacc
K kon1y o0yuenus B 8-mM kJiacce 00y4aromunics MOIYYUT CIEAYIOMINE IPeAMETHBIC pe3yJIbTaThl:

W3BnekaTh ¥ npeoOpa3zoBbIBaTh MHPOPMAIUIO, MPEICTABICHHYIO B BUJE TAaOJIUI, TUarpaMm, IrpauKos,
HPE/ICTAaBIATh JaHHBIC B BUE TAOJUII, AUArPaMM, rpauKoB.



OnuceIBaTh JaHHBIC C TOMOIIIBKO CTATUCTHYCCKHUX oKa3aTellel. CpeaHux 3HAa4YCHUN U MCp paCCCUBaHUA
(pa3max, qucriepcHs U CTaHAAPTHOE OTKIOHCHHE).

HaxoauTh 4acTOTHI YHMCIIOBBIX 3HAUYCHHI U YaCTOTHI COOBITHI, B TOM YHCIIE IO PE3yIbTaTaM U3MEPEHHM U
HaAOJIFO JEHUIA.

HaxoauTe BEpOSTHOCTH CIIy4allHBIX COOBITHIA B OMBITAX, 3HAas BEPOSATHOCTH JIEMEHTApHBIX COOBITH, B
TOM YMCJIE B OIBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSMU.

Hcnonb3oBatk rpadguueckre MOACTH: IEPEBO CIYyYaHOTO SKCIIEPUMEHTA, TUArpaMMbl DiiJiepa, YicIoBast
npsimMasi.

OHCpHpOBaTI) IMOHATHAMHA. MHOX>KECTBO, IIOAMHOXXCCTBO, BBIIIOJHATH OIICpallMM HaJd MHOXXCCTBAMHM.
O6’beI[I/IHeHI/IC, MNEpeCCUYCHUC, AOINOJHCHHUEC, NCPCUHHUCIIATHL 3JICMCHTBI MHOXCCTB, IPUMCHATH CBOMCTBaA
MHOMXCCTB.

Hcnonp3oBaTh rpaq)nqecxoe MpeaACTaBJICHUC MHOXKCCTB U CBsI3EH MCKAY HUMU JIA OIMUCAHUA IIPOLECCOB
u ﬂBJIGHI/If/'I, B TOM YHUCJIC IIpH PCIICHNHU 3a4a4 U3 APYTUx y‘~I€6HI)IX npeaMeETOB U KYypCOB.

9-i1 KJIace
K koHiry 00y4eHus: B 9-M Kj1acce 00yJarOIUics MOyYUT CIACIYIOIIUE MPEIMETHBIC PE3yIbTaThI:

W3Bnekatp ¥ 1mpeoOpazoBbIBaTh WHGOPMAIMIO, MPEACTABICHHYIO B Pa3IMYHbIX HMCTOYHHUKAX B BUJE
Ta0JIUII, IUarpaMM, TpaduKoB, IPEICTABISIThH TAHHBIC B BUJIE TAOHII, TUarpamMm, rpaduKoB.

Pemate 3amaumn OpTraHHU30BaHHbBIM Hepe6op0M BApHUAHTOB, a4 TAKKE C UCIIOJB30BAHUCM KOM6I/IHaT0pHHX
ImpaBuJI 1 METOIOB.

Hcnonn30BaThk onucaTeIbHBIC XapaKTCPUCTHUKU TJIA MAaCCHUBOB YHCJIOBBIX JAHHBIX, B TOM YHCJIC CPCAHUC
3HAYCHHUA U MCPBI paCCCHBAHUA.

HaxoauThs 94acTOThl 3HAUEHUN W YaCTOTHI COOBITHS, B TOM YHCJE TOJB3YSACh PE3yIbTaTaMu MPOBEIEHHBIX
WU3MEPEHUI 1 HAOJIOICHUH.

HaxonuTe BepoATHOCTH CilydyaliHBIX COOBITHMIM B H3yYEHHBIX OIBITaX, B TOM 4YHCIE B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH, B CEPHUSX HCHBITAHUH IO MEPBOT0O ycIexa, B CEpUsX
ucnelTanui bepryn.

Nwmeth MMpeaAcCTaBJICHUEC O cnyqaﬁHoﬁ BCJIMYHUHC U O paClpCACIICHUN BCpOSITHOCTGfI.

NMeTh mpencTaBiieHHe O 3aKOHE OONBIIMX YHUCEN KaK O TMPOSIBICHUU 3aKOHOMEPHOCTH B CIIyYailHOM
W3MEHYMBOCTH U O POJIU 3aKOHA OOJIBIIIUX YHCEIN B IPUPOJIC U OOIIECTBE.

MopgnuvcaHo uugposoii nognuckio: FOCYAAPCTBEHHOE
OBJIACTHOE BIOJ)KETHOE QBLLLEOEPA3OBATE/IbHOE
YYPEXXAEHWE MYPMAHCKOW OBJIACTA KANETCKIN
KOPI'IYC CEBEPOMOPCKVII/I KAOETCKUW KOPMyC™
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