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XABAPOBCK 2023
INOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HU(PPOBOM MHUPE BEPOATHOCTh U CTATHUCTHKA NPHOOPETAOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS PAKTUUECKUX MPUTOKEHHUM, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJIMMOM KaKJI0MY ueioBeKy. Bo3pacTtaeT uncio npodeccui, npu
OBJIaJICHUU KOTOPBIMH TpeOyeTcs Xopoiias 6a30Basi MOJAroTOBKA B 00JACTH BEPOSTHOCTH
U CTAaTUCTUKH, Takas MOJArOTOBKAa Ba)KHA IJIsl MPOJODKEHHS OOpa3oBaHMs W JUIS
YCIICITHOM MPpOo(ecCrOHANIbHOM Kapbephl.

Kaxaplii 4enoBeK MOCTOSTHHO MPUHUMAET PEIIeHUS Ha OCHOBE UMEIOIINXCS Y HETO
JTAHHBIX. A 11 000CHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHUSX HEJOCTATKA WIU
n30bITKa WHPOpPMAMK HEOOXOAMMO B TOM YHCIE XOpOIIo CchHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIIICHHE.

MMeHHO MO3TOMY OCTPO BCTajda HEOOXOAUMOCTh CPOPMHUPOBATH Yy OOyUAIOUTUXCS
(YyHKIHMOHATIBHYIO T'PAMOTHOCTH, BKJIIOYAIOUIYI0 B C€0sl B KayeCTBE HEOTHEMIIEMOM
COCTABJISIIOUIEN YMEHHE BOCIPUHUMATh U KPUTHYECKH aHAJIM3UPOBATh MH(GOPMALHIO,
IPEJCTaBICHHYIO B Pa3IMUHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOIHX
peanbHBIX MPOLECCOB W 3aBUCHMOCTEH, NMPOU3BOAUTH MNPOCTEHIINE BEPOSTHOCTHBIC
pACYETHL.

3HAaKOMCTBO B y4eOHOM Kypc€ C OCHOBHBIMHM MpUHIMIAMHU cOOpa, aHaiau3a u
OpPEJCTaBICHUS JAaHHBIX M3 pa3Iu4HbIX cdep KU3HU O0OIlecTBa U TOCYJapcTBa
npuoOmaeT oOyyaromuxcs K OOIIeCTBEHHbIM HHTepecaM. V3ydenwe oOCHOB
KOMOMHATOPUKH pa3BUBACT HABBIKM OpTaHM3alMM Tiepedopa ¥ MmoAcuéTa YHMCia
BAapHAHTOB, B TOM YHWCJ€ B MPUKIAJHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3mgaér matemaTHdyeckKuid (QyHIaMeHT s (pOpMUPOBAHUS KOMIIETEHLMHA B
obnactu wuHopmMaTuk M UUPPOBBIX TexHoJorui. [Ipm H3ydyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTaIIAOTCs MPENCTaBiICHHUs] O0YyYaloIUXCsl O COBPEMEHHOM KapTHHE
MHUpa U METOJax €ro HccieoBaHus, popMHUpyeTCs MOHMMAHUE POJIM CTAaTUCTHKHU Kak
HUCTOYHHUKA COIMAJIBHO 3HAYMMOW MH(POPMAUM ¢  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBercTBUM C JaHHBIMU LEISIMH B CTPYKTYpE MpOrpaMMbl Y4eOHOTO Kypca
«BepoaTHOCTh U CTaTUCTHKA» OCHOBHOTO O0OIIETr0 00pa30BaHUs BbIAEICHBI CIEIYIOINE
coaepKaTeNbHO-MeToAnueckue JuHun: «lIpeacTaBieHrne MaHHBIX W OINMCATENbHAS
CTaTUCTHKa», «BeposTHOCTBH», «NeMeHThl KOMOMHATOpUKW», «BBeneHue B Teopuio
rpadoBy.



Copnepxxanne smHHM «lIpencraBiieHue NaHHBIX W ONKCATEIbHAs CTATHCTHKA»
CIIy>KUT OCHOBOH i1 (hOpMHUPOBAHHS HABBIKOB pabOThl ¢ MHPOpPMAIMEil: OT YTEHUS U
UHTEpIpeTalud HHQOpPMAINK, NPEICTaBICHHON B TabimuIax, Ha JAMarpaMMax u
rpagukax, 10 cOOpa, MNpEeACTaBICHUS M aHajdu3a JaHHbIX C MCIIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CpPEeAHMX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyvaroluecsi ydyaTcsi CUUTBIBATh M HMHTEPIPETUPOBATH JIaHHBIE, BBIJBUIATH,
apryMEHTUPOBATh U KPUTUKOBATh POCTEUIIINE THIIOTE3bI, Pa3MBILUIATh HaJl (PaKTOpaMH,
BBI3BIBAIOIIMMM HM3MEHUYMBOCTb, W OLEHUBATh MX BIMSIHUE HA pPacCMaTpUBacMbIC
BEJINYMHBI U IIPOLIECCHI.

VHTYyUTUBHOE NIPEACTABICHHE O CIy4alHOW M3MEHYMBOCTH, MCCIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHPYIOIIEW OCHOBOMW ISl U3Y4YECHUS
TEOPUU BEPOSATHOCTEN. boJbIIOe 3HaUEHNE UMEIOT ITPAKTUYECKUE 3aJaHuUsA, B YACTHOCTH
OMBITHI C KJIACCUYECKAMU BEPOSITHOCTHBIMU MOJEISIMH.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa IpaBAONOA00Us CIIy4ailHOTO COOBITHS.
[Ipu n3yyenun yueOHOro Kypca o0ydarommecs: 3HAKOMSTCS ¢ IPOCTEHIITMMU METOAaAMU
BBIYKCIICHUSI BEPOSATHOCTEH B CIIy4allHBIX JKCIIEPUMEHTAaX C pPaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU HCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTh U
pemath 6oJiee CloKHbIE 3a7aun. B yueOHbIN Kypc BXOAST HayallbHbIE PEICTABICHUS O
CJIy4allHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTePUCTHUKAX.

B pamkax ydeGHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOy4aroUuxcs ¢
MHOKE€CTBAMU M OCHOBHBIMHU OIE€pAlSIMU HAJl MHOECTBAMH, PACCMATPUBAIOTCS
NpUMEpbl MNPUMEHEHUs Uil PEIIeHUs 3a/lad, a TaKKE HCIOJIb30BaHUS B JIPYTHUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 knaccax uzy4aetcst yaeOHbIN Kypc «BeposiTHOCTh U CTATHCTHKAY», B KOTOPHIT
BXomAT pasgensl: «lIpeacraBieHue JAaHHBIX W ONMCATENbHAs]  CTATUCTUKA,
«BepoaTHoCcThY», «DJIEMEHThl KOMOMHATOPUKNY», «BBeneHnne B Teoputo rpadosy.

Ha uszyuenue yuebHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOoAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezeno), B 8 kiacce — 34 yaca (1 yac B Henenio), B 9
kimacce — 34 Jaca (1 gac B Hezelo).



COJEP XAHME OBYUYEHUA
7 KUIIACC

[IpencraBnenne AaHHBIX B BHUIE TaOMUIl, AuarpaMm, rpaduKoB. 3amoJHEHUE
Ta0JIMI], YTCHHE W TOCTPOCHHUE AWarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MporeccoB. M3pmeuenne wHGOpMaUU W3 IUArpaMM U
Ta0JINIL, UCTIONB30BAHUE U UHTEPIIPETAIUS JAHHBIX.

OnucartenbHas CTaTUCTHKA: cpenHee apupMeTHYecKoe, MeJauaHa, pas3Mmax,
HauOoJIbIIee U HAMMEHBIIIEEe 3HAYECHUS Habopa YUCIIOBBIX JaHHBIX. [IpruMepsl ciyyaiiHoi
WU3MEHYHUBOCTH.

Cray4aitHbIi SKCIIEPUMEHT (OTIBIT) U CllydailHOe coObITHE. BeposTHOCTh U yacToTa.
PoJib Mas0BEpOSITHBIX U IPAKTHUUECKU JOCTOBEPHBIX COOBITHIA B IPUPOJE U B OOLIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepuHa, pedpo. Crenenp BepiiuHbl. Yncno pédep u cymMmapHas CTEeHb
BepinH. [Ipencrabnenue o cBs3HocTH rpada. Llenu u nuknel. [yt B rpadax. O6xon
rpada (sinepoB nyTh). [Ipencrarnenue 06 oprueHTHpOBaHHOM rpade. Pemenue 3amay ¢
MTOMOIIBIO TpadoB.

8 KUIACC
[TpencraBiaeHune qaHHBIX B BUIE TAOIUL, TUarpaMm, rpauKoB.

MHO»XeCTBO, 2JIEMEHT MHOXKECTBA, MOAMHOXkeCcTBO. Onepanuu HaJ MHOXKECTBaMU:
o0ObeIMHEHUE, TepeceueHue, aonojHeHue. CBOICTBa omepanuii HaJl MHOXKECTBAMMU:
MEPEMECTUTENIBHOE, COYETATENIBHOE, paclpeAeIuTeNIbHOE, BKIIIOUEHUS. VIcnoib30BaHue
rpauyecKoro TMPEACTABICHUS MHOXECTB JUIS OIHUCAHUS PEaTbHBIX IPOIECCOB H
SBJICHUM, IPU PEIICHUU 3a]1a4.

N3mepenue paccenBaHus JaHHBIX. Jlucrepcuss W CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA00OPOB. JlnarpamMma pacceuBaHus.

DnemeHTapHbIe COOBITHS ciydailHOro omnbiTa. CiydaitHbie coObITHs. BeposiTHoCTH
coObITHI. OMNBITBI C PAaBHOBO3MOXXHBIMH 3JIEMEHTApPHBIMU COOBITHsMU. CrydalHbIN
BbI0Op. CBsI3b MEXKIYy MaJIOBEPOSITHBIMA U MPAKTHUECKH JIOCTOBEPHBIMU COOBITUSMH B
npupoze, OOIIECTBE U HAYKeE.

JepeBo. CBoicTBa NI€pEBBEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE BHCSYEH
BEpUIMHBI, CBSI3b MEXY YMUCIOM BEepHIMH M uuciioM pedep. IIpaBuino yMHOKEHUS.
Pemienue 3anau ¢ momotibio rpados.



[TpotuBonomnoxusie coObiTud. Juarpamma Diinepa. OO0beAMHEHNE U TTEpEceueHue
coobiTuii. HecoBmecTHbie coObiTHs. DopMyna cClioKeHUs BEPOSITHOCTEH. Y CIOBHas
BeposiTHOCTh. [IpaBunio ymHoxenusi. HesaBucumbie coOwiTus. IlpencraBnenue
DKCIEPUMEHTAa B BUJAE JepeBa. PellleHMe 3alad Ha HAXO0XKACHUE BEPOSITHOCTEN C
MOMOIIIBIO JIEpEBa CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jilepa.

9 KIIACC

[IpencraBiieHre JaHHBIX B BUJIE TAOJUIl, AUarpaMm, rpa@ukoB, MHTEPHpETAIUS
JTaHHBIX. UTeHHe U MOCTpOeHUE TaOIuIl, JUArpaMMm, rparKoB MO peaabHBIM JaHHBIM.

[lepectanoBku u ¢daktopuan. CodyeTaHuss WU YUCIO CcouyeTaHUU. TpeyrosbHUK
[Tackains. Pemenue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTb. CnydaliHbIH BBIOOP TOYKHM H3 (UTYPHI Ha
MJIOCKOCTH, U3 OTPE3KA U U3 IYT'U OKPYKHOCTH.

HcnbiTanne. Ycnex u Heygadya. Cepusi WcObITaHUM 110 nepBoro ycrexa. Cepus
ucneiTanuii bepaysmm. BeposatHocTu coObITHII B cepun UcnibiTaHui bepHyu.

CnydailHasg BEJIWYMHA W PACHpPENENIEHHE BEpOSATHOCTEW. Maremarnueckoe
oXpJaHue u pucrepcus. [Ipumepsl MaTeMaTUYECKOroO OKUJAHUS KaK TEOPETHYECKOTO
CPEHEr0 3HAa4Y€HUs BEJIMYMHBI. MaTeMaTH4ecKoe 0KMIaHWE U JUCHEPCHS CIIy4alHOU
BEJIMYUHBI «YHCIIO YCIIEXOB B CEPUM MCHBITAHUN bepHymm.

[Tonsitue o 3akone GobiuX yncen. 3mepenne BeposSiTHOCTEH ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaUeHME 3aKOHA OOJBIITUX YKCEN B IPUPOJIC U OOIIECTBE.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS IpOrpaMMbl y4eOHOro Kypca
«BepoATHOCTh U CTATUCTUKA» XAPAKTEPU3YIOTCS:

1) MAaTPUOTUYIECCKOC BOCIIMTAHHUE!:

MPOSIBJICHUEM MHTEpeca K MPOILIJIOMY M HACTOSIIIIEMY POCCUMCKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MAaTEMATUYECKON MIKOJIBbI, K UCIOJIb30BAHUIO 3TUX JOCTHKECHUHN B JIPYTUX HAayKax U
MPUKIAAHBIX cepax;

2) IpakIaHCKOE€ 1 IYXOBHO-HPABCTBCHHO€ BOCITUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEN TpakJIaHWHA U pPealM3aluu €ro
[IpaB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJIE€HUMH, MPOLEAYp TIPaKJAHCKOrOo OOHIecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MpOOJEM, CBA3AHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUM HAyKH, OCO3HAHUEM BAXKHOCTH MOPaJIbHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YyaCTHE€ B PEIIEHUM MPAKTUUYECKUX 3aaad
MaTeMaTUYECKOW HANpPABIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HM MJIA YCHEIHON MpodecCunoHaIbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPpOM U
NOCTPOECHUEM HMHJMBUIYATbHOM TPACKTOPHUHM OOpa30BaHUs M KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY UM  OCTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, PEIICHWH, PaCCyXICHUW, YMEHHUIO BHJIETb
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:



OpHEHTauMel B JEATEIIbBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4HBIX
npencTaBieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOABI U
oOuiecTBa, IMOHUMAHUEM MAaTEMaTHMYECKOM HAyKM KakK c@epbl 4Yel0BEUYECKON
NEATEIIBHOCTH, J3TalloOB €€ Pa3BUTUA M 3HAYMMOCTH Ul Pa3sBUTHUA LIMBUIIU3ALNH,
OBJIAZICHUEM S3BIKOM MAaT€MaTUKH M MaTEMAaTUYECKOM KYJIbTYpOH KaK CpeICTBOM
IIO3HAHUS MHUpPA, OBJIAJACHUEM NPOCTEUIIMMH HABBIKAMH HCCIEAOBATEIBCKOU
NEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOIO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpEcax CBOEro
3I0pPOBBS,  BEIEHUS  3J0poBOro  oOpa3a  JKM3HM  (30pPOBOE  MUTAHHE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryJiapHas pusnueckas akTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKA pPedIEKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ IpaBa JAPYroro YeJIOBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpUEHTaIlMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM JJIS pelieHus 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYKAIOIIEH Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB M OI[EHKH UX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KaIOIIEH Cpeibl, OCO3HAHHUEM TIJI00AIBHOIO
XapakTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX PEIICHHUS;

8) ajanranus K HSMCHAKIIHUMCA YCI0OBHAM COI[I/IaJ]LHOﬁ Hu HpI/IpOZ[HOﬁ Cpeabl:

FOTOBHOCTBIO K JEHUCTBUSM B YCIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHHUIO
YPOBHSI CBOE KOMIIETEHTHOCTH 4Y€pEe3 MPAKTUUYECKYIO NEATEIBbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JIPYTUX JIIOACH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA U KOMIIETEHIIUY U3 ONBITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHMM, B TOM 4YHUCIE
(dopMynHpoBaTh UAEH, TOHITHUS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAePUIUTHI  COOCTBEHHBIX  3HAHUU U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE PAa3BUTHE,

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
MpUHUMAEMbIE pEIIeHUs U JeHCTBUS, (POpMyIUpOBaTH W OICHUBATH PUCKU U
MOCJIeICTBUSI, POPMUPOBATH OIIBIT.



METAIIPEJAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornueckue 1eicTBUA:

® BBIABISITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUICHWA MEXIy TMOHATUAMHU, (DOPMYIHUPOBATH
ONPENCIICHUsT  IIOHATHUM,  YCTAHABIMBATH  CYILIECTBEHHBIM  IPU3HAK
KJacCU(PUKAIlMU, OCHOBaHUS [UIsi OOOOUIEHUS W CpaBHEHHs, KPUTEPUU
IIPOBOJAMMOTO aHAJIN3a;

® BOCIpPUHUMATH,  (QOPMYJIHPOBATH W  NPEOOPa30OBbIBATH  CYXKICHUS:
YTBEpJUTEIbHBICE U OTpHULATENIbHBbIC, CAWHUYHBIC, 4YacCTHbIE U O0IIueE,
YCIIOBHBIE;

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IIPOTUBOPEUMS B
(akTax, TaHHBIX, HAOIIOAEHUSAX U YTBEPKACHUSIX, IpeaaraTb KpUTepUn st
BBIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

e JienaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTWKH, JACAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUYEHHUH 110 AaHAJIOTUU;

e pa30bupaTh I0Ka3aTebCTBA MAaTEMAaTHUECKHX YTBEPXKIACHUHU (NIpsAMbIE W OT
IPOTHUBHOIO), TPOBOAWTH CAMOCTOSITEILHO HECJIOXKHBIE JOKa3aTelbCTBa
MaTeMaTUYeCKUX (PaKTOB, BHICTPAMBATh apTYMEHTAIIUIO, TPUBOJIUTH MPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BbIOMpaTh CMOCcOO pemieHus Y4eOHOW 3amauu  (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHHUS, BBHIOMPATh HaWOoOJee TMOAXOMANUNA C  y4ETOM
CaMOCTOSITEIIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBare/ibCKHe J1eCTBUA.

® [UCIIOJB30BaTh BOIPOCHl KakK HCCIEAOBATEIIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BONPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEYHE, MpodIeMy,



CaMOCTOSITENIbHO YCTaHABIUBATh HCKOMOE U JIaHHOE, (JOPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIAI0, MHEHHUE;

MMpOBOAUTL 110 CaAMOCTOATCIBHO COCTABJICHHOMY  IIIAHY HECJI0KHBIN
OKCIICPUMCHT, HeOOJIBIII0E HCCIICA0OBAHUC I10 YCTAHOBJICHHUIO 0COOCHHOCTEH
MAaTCMaTHYCCKOI'O O6’I)€KTa, 3aBUCHMOCTEH 0OBEKTOB MCIKIOY CO6OI>'I;

CaMOCTOATENbHO (POpMYyIHUpPOBaThH OOOOIIEHUST M BBIBOABI MO pE3yJbTaTaM
NPOBEIEHHOTO HAONMIOJIEHUs, WCCIENOBaHUsA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUA;

IIPOTrHO3HUPOBATH BO3MOXHOC PpPaA3BUTHUC IIPOOCCCA, a TAKKC BbIABUTATDH
IMPCAITOJIOKCHHA O €TI0 PAa3BUTUH B HOBLIX YCJIOBUAX.

Pabora ¢ nndopmanueii:

BBIABIIATE HCAOCTATOYHOCTL H M30BITOYHOCTH HH(i)OpMaI_II/II/I, JaHHBIX,
HCO6XOI[I/IMBIX AJ1 pCIICHUA 3a0a49U,

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(}OpMaAIUIO Pa3IMYHBIX BUOB U (POPM MPEICTABICHHUS;

BBIOMPATH (hOpPMY MpeICTaBIeHN HHOPMALIMY U WILTIOCTPUPOBATH PEIlIaeMble
3a/la4yu CXeMaMHu, uarpaMmmamMu, HTHOU rpa@ukoi U MX KOMOWHALUSAMU;

OLICHUBATh HAJAEXKHOCTb HWH(MOpPMAIMU 10 KPUTEPHUSAIM, MPEAJIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Y4eOHbIC ACHCTBUSA:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKIEHUSI B COOTBETCTBUU C YCIOBUSIMH U
LEeNsIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX U MMCbMEHHBIX TEKCTaX, AAaBATh MTOSCHEHHUS 110 X0y PELICHUS 3a/1a4H,
KOMMEHTUPOBATH MOJIYYEHHBIN PE3YiIbTaT;

B XoJe OOCYXIEHHUsS 3aJaBaTh BONPOCHI MO CYILIECTBY OOCYXIAaeMON TEMBI,
npoOJsieMbl, pelaeMol 3ajjaud, BBICKA3bIBaTh WJEH, HAllEJICHHbIE Ha IOMCK
pELIeHMs], COMOCTABIATh CBOU CYXKJIECHHS C CYXKACHUSAMHU APYTHMX YYACTHUKOB
auanora, 0OHapy>KMBaTh Pa3IMUKe U CXOACTBO MO3UIINMA, B KOPPEKTHOM Popme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;



® MPEJCTABIISTh PE3YJbTAThl PEUICHUS 3aJayd, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
POEKTa, CAMOCTOSITENIbHO BHIOMpaTh (pOpMaT BBICTYIUIEHUSI C YUETOM 3ajad
pe3eHTaIllMK U OCOOEHHOCTEH ayAUTOPUH;

¢ JIOHMMATh W HCIIOJb30BATH IPCUMYIICCTBA KOMaHI[HOI\(JI 141 HH,Z[HBH,Z[yaHBHOfI
pa6OTLI IIpHu pCUICHUHA y‘le6HLIX MAaTCMAaTHYCCKUX 3a1a4,

® [pPUHUMATH LEIb COBMECTHOM [EATENbHOCTH, IUIAHUPOBATH OpPTaHHU3AILIUIO
COBMECTHOM paboThl, pacpeeNaTh BUIbI paboT, TOroBapuBaThCs, 00CYXK1aTh
MIPOIIECC U PE3YIbTAT PadO0ThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yYacTBOBaTh B IPYIIOBEIX (popmax paboThl (00CYyX ACHMSA, OOMEH MHCHHUSIMH,
MO3TOBBIE IITYPMbI W JPYTHE), BBINOJIHATH CBOK YacTh pabOTBl U
KOOPJIWHUPOBATh CBOM JIEHCTBUS C APYTMMH YJCHAMH KOMAaHJbI, OIICHUBAThH
KaueCcTBO CBOET0 BKJaJa B  OOMMHA  TOPOAYKT MO  KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

® CaMOCTOSITEIBHO COCTaBJSITh IUIAH, AJTOPUTM pEIICHUs 3adaud (WK €ro
4acTh), BBIOMpATH CIOCOO pelIeHUs] € YYETOM HMMEIOIIMXCS PEeCypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAIIUH.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTE/JIEKT:

® BJIAACTH cnocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIponecCa U pe3yJibTara
peIICHUA MaTeMaTUYECKOM 3aJa4u,

® [PEABUAECTH TPYAHOCTH, KOTOpPBIE MOT'YT BO3HUKHYTH IIPYM PELICHHUM 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3yJIbTaTa NESATEIBHOCTH IIOCTABJICHHOW LEIU U
YCIIOBUSAM, OOBSICHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTH)KEHUS LIeJIH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI
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K konmy oOydyenuss B 7 KJjacce OOyYarOIIMICS TMOJYYUT CIEIYIOIINE
MpeIMEeTHbIC PEe3yIbTaThI:

Yurare wuH(pOpMaIMIO, TPEACTABICHHYIO B Ta0IWIax, HA JUarpaMmax,
MPEACTABIATh JIaHHBIE B BHUJE TAONWIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIC
(cTosi0yaThie) M KPYroBhI€) 10 MAacCHBaM 3HAUYCHUI.

OnucwIBaTh u HHTCPIIPCTUPOBATDH pCajlbHbIC YU CJIOBBIC JaHHBIC,
IMpCaACTAaBJICHHBIC B Ta6J'II/IHaX, Ha JuarpamMmax, Fpa(bI/IKaX.

Hcnonb3oBaTh Jisi ONHMCAHUS JAHHBIX CTATUCTUYECKUE XaAPAKTEPUCTUKH:
cpenHee apupMeTHUIecKoe, Meinana, HanOoJIbIIIee U HAaMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTs mnpencraBieHUE O CIy4alHOM W3MEHYMBOCTHM HA IIPUMEpax ILIEH,
(U3HYECKUMX BEIUYHMH, AHTPOIIOMETPUYECKUX JAaHHBIX, HUMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

K xoHiy oOyuenuss B 8 Kkiacce o0OydamOUIUMHCS TMOJYYUT CICAYIOIIUE
MPEIMETHBIC PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBBIBaTh WH(OOPMAIUIO, MPEACTABICHHYIO B BHUJC
Tabyui, auarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BHJAC TAOJWII, TUarpam,
rpauKoB.

OnuceIBaTh JaHHBIC C IIOMOIIBIO CTAaTUCTHUYCCKHX ToKa3aTesiei: CpeaHux
3HAYCHUHN U MCpPp paCCCHUBAHUA (paaMax, JUCIICPCHUA U CTAHOAPTHOC OTKHOHGHI/IC).

HaxoauTh 4acTOThI YUCTOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pe3yJbTaTaM U3MEPEHUN U HAOII0ICHUM.

HaxonuThe BEpOATHOCTH CIy4ailHBIX COOBITUM B OIBITax, 3Hask BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMI,, B TOM 4YHUCJIE B ONBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp30BaThk rpauueckue MOJEIH: JEPEBO CIyYaHOIO SKCIIEPUMEHTA,
qyarpamMMbl DWiiepa, YuCciaoBas mpsmasi.

OﬂepI/IpOBaTB IMOHATHUAMHU: MHOKCCTBO, ITIOAMHOXKCECTBO, BBIMMOJHATE OIICpAlluA
Haa MHOXCECTBaMU: 06’BGJII/IHCHI/I€, NnNepeCCUCHUcC, MAOIMOJIHCHUEC, IICPCUNUCIIATD
QJICMCHTBI MHOKCCTB, IIPUMCHATDH CBOMCTBA MHOXKECTB.
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Hcnonp3oBath rpaduueckoe mpeacTaBiIeHUe MHOXKECTB U CBSI3€H MEXKIY HUMU
JUTSL OTIMCAHMSI IPOLIECCOB U SBJICHMI, B TOM YHCJIE MPU PEIICHUH 3a4a4 U3 IPYrux
y4eOHBIX MPEAMETOB U KYpPCOB.

K xoHmy oOyueHuss B 9 kiacce o0OydYalOUIMHCS MOJYYUT CIHEAYIOIIUE
pEeIMETHBIE PE3YyJIbTAThI:

W3BnekaTs 1 IpeoOpa3oBeIBATh HHPOPMAIIHIO, TIPEICTABICHHYIO B Pa3TUIHBIX
UCTOYHUKAX B BUJAC TaOJHII, JUarpamm, rpauKoB, MPEIACTABIATh NaHHBIC B BHUJIC
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemare 3amauum  OpraHM30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKkKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

HMcnonp30BaTh oONUCATEIbHBIC XapaKTCPUCTUKU JI1I MACCUBOB YHCJIIOBBIX
JaHHBIX, B TOM YHUCJIC CPCOHNC 3HAYCHHA U MCPBI PACCCUBAHUA.

HaxoauTh 4acTOTHI 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE TMOJb3YAChH
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOACHUH.

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITHM B W3YYEHHBIX OIBITAX, B TOM
YuCJIe B OMNBITaX C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITHSIMU, B CEPHUAX
UCIIBITAHUM JI0 IEPBOTO yCIIEXa, B CEPUAX UCIbITaHUN bepHyu.

NmMeTrs mnpencraBieHWEe O CIy4YalHOM BEJIIMYMHE W O PACHPENCIICHUN
BEPOSTHOCTEH.

NmMeTs mpencraBieHUE O 3aKOHE OOJBIIUX YHUCENI KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIIUX YHCEN B
PUPOJIC U OOIIECTBE.
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7 KJIIACC

TEMATHYECKOE IINTAHUPOBAHHUE

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3iesioB H DJieKTpOHHbIe (UM(ppPOBBLIE) 00pa3oBaTeIbHbIE
n/n | TeM NporpaMMbl Beero KonTposabubie IIpakTuyeckue pecypcebl
padoThI padoThI
1 [pencraBneHne qaHHBIX ; 2 bubnunoreka LIOK https://m.edsoo.ru/7f415fdc
2 OmnucarenpHas CTaTUCTHKA 3 1 bubnunorexa L{OK https://m.edsoo.ru/7f415fdc
3 CrnyugaitHast ©3MEHYHBOCTh 5 1 bub6muoreka [IOK https://m.edsoo.ru/7f415fdc
4 BBenenwue B Teoputo rpados 4 bub6muoreka [IOK https://m.edsoo.ru/7f415fdc
B
5 epOHVT HOCTh " Hacrora 1 bubnunoreka I{TOK https://m.edsoo.ru/7f415fdc
CIIy4aifHOTO COOBITUSA 4
O0o01menue, cucTeMaTH3aIuUs
6 . 2 bubmmorexa I{OK https://m.edsoo.ru/7f415fdc
3HaHUU 5
OBUIEE KOJIMYECTBO YACOB IT10 ) 5
I[MTPOI'PAMME 34
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8 KVIACC

KoanuecTBO yacoB
Ne HaumeHoBaHMe pa3aesioB U TeM DuieKTpOHHBIE (IN(POBDBIE)
n/n NporpamMmsbl Beero Konrposbnbie IIpakTHyeckue o0pa3oBaTteJibHbIE PeCypChbl
padoThI padoThI
1 [ToBTOpenue Kypca 7 kinacca 4 bubnuoreka I{OK https://m.edsoo.ru/7f417fb2
2 Onucatenbas cratueThia. Paccensane 4 bubmoreka ITOK https://m.edsoo.ru/7f417fb2
JTAHHBIX
3 MHoxecTBa 4 bubmmoreka ITOK https://m.edsoo.ru/7f417fb2
4 BeposTHOCTD Clty4aifHOrO COOBITHSI 6 1 Bbubaunoreka ITOK https://m.edsoo.ru/7f417fb2
5 Beenenue B Teoputo rpadoB 4 bubmmoreka ITOK https://m.edsoo.ru/7f417fb2
6 CrnyyaiiHbie COOBITHS 8 bubmmoreka ITOK https://m.edsoo.ru/7f417fb2
7 O0o001Ienne, cucTEMaTU3als 3SHAHUH 4 2 Bubanoreka IIOK https://m.edsoo.ru/7f417fh2
OBIIEE KOJIMYECTBO YACOB IIO 5 1
IMPOTPAMME 34
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9 KVIACC

KoanuyecTBO 9acoB
Ne HaumeHoBaHMe pa3aesioB U TeM DuiekTpOoHHBIE (IM(POBLIE) 00pa3oBaTeJIbLHbIE
n/n NMporpaMmbl Beero KonTpoabubie IIpakTuyeckue pecypenl
padoThI padoThI
bubnunoreka HOK
1 Hosroperie kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bubnuoreka HOK
2 9 0 4 1
TICMEHTEL KOMOHHATOPHIH https://m.edsoo.ru/7f41a302
3 T'eome €CKasi BEpOSITHOC 4 bubmorexa HOK
M 5[ s B STHOCTHb
P P https://m.edsoo.ru/7f41a302
bubmnoreka HOK
4 " b 6 1
CHBITAIA DOPHyILH https://m.edsoo.ru/7f41a302
5 Crnyuaiinast BeJIMUMHA 6 buGnuorexa HOK
ya https://m.edsoo.ru/7f41a302
bubmmoreka HOK
1
6 Oo0mmerse, KOHTpOIIH 10 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IIO 1 9
ITPOI'PAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI JJIS1 YAEHUKA

* MaremaTuka. BeposTHocTh M craTucTHKa: 7-9-€¢ Kiacchl: 0a30BbIil ypOBEHB:
y4ueOHHK: B 2 dacTsx, 7-9 knaccel/ Beicornkmii U.P., SImenko U.B.; mox pen. Smenko
N.B., AkunonepHoe obuiectBo «M3narensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. MaremaTuka. BeposaTHOoCTh U cTatucTUKa. 7 — 9 Kjacchl. YUeOHUK B 2 4acTsX.
VY4eOHuK A1 ydyamuxcs o011eo0pa3oBaTesIbHbIX YUpekIeHU (0a30BbIid YPOBEHB)/
N.P. Bricoukuit, 1.B. Amenko, nox pegakuuen U.B. Amenko — M.: [Ipocsenienue,
2023.

2. Maremaruka. BepoATHOCTh M CTaTUCTHKA: 7

9-e kyaccel: 6a30BBI YPOBEHbD:
METOJINYCCKOE IMOCOOMe K TPEAMETHOW JIMHHHM YYCOHHKOB IO BEPOSTHOCTH M
craructuke M. P. Beicoukoro, U. B. Amenko nox pen. M. B. SAmenko.
crep. — Mocksa: [Ipocsemenne, 2023. — 38 c.

3. Meromuka oOy4deHHs MaTeMmaTHKe. V3yueHue BepOSTHOCTHO-CTATHCTHUYECKOM
JUHUYU B IIKOJIBHOM Kypce MaTeMaTuku: yuel.-meroa. nmocodue / A. C. babenko. —
Koctpoma : M3a-Bo Koctpom. roc. yu-ta, 2017. — 56 c.

2-e u3.,

4. Jlekuuum mno nuckperHod wmartematuke. Yacte |. KomOunaropuka,: [YueO.
nocodwue.|: 3.P. 3apunosa, M.I'. KokotuukoBa. — M.: PY]IH, 2012. — 78 c.

5. Pacckasbl 0 MHOXKecTBax. 3-¢ u3ganne/ Bunenkun H. S1. — M.: MITHMO, 2005.
— 150 c.

6. DJIeMEeHTHI TEOPUU MHOKECTB: YueOHo-MeToanueckoe nmocoodue/ Coct.: Kynaruna
T. B., Tuxonosa H. b. — Ilen3a: I1I'Y, 2014. —32 c.

7. O.I'. Todpwman, A.H. I'ynosuy .150 3amgau o reopuu BeposatHocTend. BI'Y

8. Teopus BepositHocTei. CripaBouHOoe mocobue K pemieHuto 3anad.! A.A. I'ycak,
E.A. bpruunkosa. - U3n-e 4-e, crepeorun.- MH.: TerpaCucreme, 2003. - 288 c.

9. llonynspHas komOuHatopuka. H.5. Bunenkun. — U3narensctBo «Hayka», 1975

10. llens A. BeposTHOCTh: mpuMepsl U 3aaauu. / 4-e u3f., CTepeoTunHoe. — M.:
MIIHMO, 2016.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-
0800200c9a66/
2) http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-

8adc2485752f/118194/?
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