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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «BeposTHOCTb M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SBIISETCS
MPOJOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca YriIyOJIEHHOTO YpPOBHS Ha
YPOBHE CpeHET0 001Iero oopa3oBaHus. YUeOHBIM Kypc MpeaHa3HaueH Il GOopMUPOBAHUS
y 00y4aromuxcsi CTATUCTUYECKON KyIbTYpbl U TIOHUMAHUSI POJIU TEOPUHU BEPOSITHOCTEN Kak
MaTEeMaTHYeCKOr0 HHCTPYMEHTa [UId M3yuYeHHUs CIy4dyalHBIX COOBITHH, BEJIWYUMH U
nporeccoB. [Ipu uzyueHnn kKypca odboramarorcs npeAcTaBiIeHUs 00YJaroImuXcs 0 METOAax
UCCIICIOBAaHUST M3MEHUYMBOTO MHpa, Pa3BHBAETCS MOHMMAHHE 3HAYMMOCTH U OOLIHOCTH
MaTEeMaTUYECKUX METOJOB TIO3HAHHUA KaK HEOThEeMJIEMOM 4YacTU COBPEMEHHOI'O
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copep:xaHue yuyeOHOro Kypca HalpaBlieHO Ha 3aKperuieHHWe 3HaHWM, MOJydYeHHBIX
IpU H3Y4YEHUM Kypca Ha YypOBHE OCHOBHOIO oOIIero oOpa3oBaHMs, W Ha pa3BUTHE
MPEJICTABJICHUA O CIy4YailHbIX BEIWYMHAX W B3aHUMOCBS3SX MEXIYy HHUMHU Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX IMOYEPHHYThI M3 OKpyKawllero mupa. B pesynbrarte y
oOydaromuxcst JOMKHO c(hOPMUPOBATHCS TIPEICTABICHUE O Hanboliee YIOTPeOUTENbHBIX U
OOIIMX MaTeMaTHYEeCKHX MOJEISAX, HUCIOIb3yEeMbIX ISl OMUCAHHS aHTPOIIOMETPUUYECKUX U
IeMoTpaguUeCcKuX BETHMYHMH, IOTPEIIHOCTEH B pa3IMUHbIC PO/Ia U3MEPEHUSX, JITUTEILHOCTH
0€30TKa3HOW pabOThl TEXHUYECKHX YCTPOWCTB, XapPaKTEPUCTUK MACCOBBIX SIBJICHUH W
MPOIIECCOB B OOIIEeCTBe. YUEOHBI Kypc sBIseTCS 0a30i JUIsi OCBOCHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOAMMBIX CIHEIUAINCTaM He TOJIBKO HHKXEHEPHBIX
CHEIMATbHOCTEH, HO TaKXKE COIMAIBHBIX U TCHUXOJOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE
OOIIIECTBEHHbIE HAayKW B 3HAUUTEIHHOW Mepe HCMOIB3YIOT almapar aHajiu3a OOJBIIMX
naHHbIX. LleHTpanpHyI0 YacTh y4eOHOro Kypca 3aHMMaeT OOCYXJIEeHHE 3aKOHa OOJBIIMX
yucen — (yHZaMEHTaJIbHOIO  3aKOHa  NPUPOABI, HMMEIOLIEr0  MaTeMaTHYECKYIO
dbopMaIr3aIuio.

B cooTBeTCTBUM ¢ yKa3aHHBIMU LIETSIMU B CTPYKType yueOHOro kypca «BeposTHOCTh
U CTaTUCTHKAa» Ha YIIIyOJEHHOM YPOBHE BBIJEIIEHbI OCHOBHBIE COZEpXaTelbHbIe JIMHUU:
«CrnyuaiiHble COOBITHS W BEpOSATHOCTH» W «CiydallHble BEJIMYMHBI M 3aKOH OOJBIITNX
qrcen.

[ToMHMO OCHOBHBIX JIMHUW B Y4€OHBIN KypC BKIIOUEHBI JIEMEHTHI TEOPUU TrpadoB U
TEOPHUH MHOXECTB, HEOOXOJMMBIE Ui TOJHOICHHOTO OCBOEHHs MaTepuala IaHHOTO
yueOHOTr0 Kypca U CMEXHBIX MaTEMaTHUECKUX YUEOHBIX KypCOB.

Conepxxanne muHUN «CiydaifHbIE COOBITHS W BEPOSITHOCTH» CIYXKHT OCHOBOW ISt
(dbopMHpOBaHUS TIPEACTABICHUH O paCTpENCICHUN BEPOSITHOCTEH MEXAy 3HAYCHHSIMU
CIIyYalHBIX BEIWYMH. BaXkHyl0 4acTh B 3TOW COJIEPKATEIbHOMN JIMHUU 3aHUMAET U3yUYCHHUE
reOMETPUYECKOT0 U OMHOMHAJIBHOTO paclpezesieHnii U 3HAKOMCTBO C WX HENPEpPHIBHBIMU
aHaJIOTaMHU — MMOKa3aTeIbHbIM U HOPMAJIBHBIM paclpeleICHUSIMHI.

Tewmpbl, cBA3aHHBIE C HETIPEPHIBHBIMU CITyYalHBIMH BEJIMYMHAMH U paclpeesieHUusIMH,
aKIEHTUPYIOT BHUMaHHUE OOYYArOIIMXCS HAa ONMUCAHWHM M MU3YYCHUU CIy4YallHBIX SBICHHUH C
MIOMOIIIBI0 HEMpPEpBIBHBIX (yHKIMHA. OCHOBHOE BHHMAHHUE YJENAETCS MOKa3aTeIbHOMY H
HOPMaJIbHOMY paclpeleCHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEJIBHOE HM3YUEHHE CBS3U MEXKIY
CIIy4aifHBIMH BEJIMYMHAMU U OTMIMCAHKE ATON CBSA3H C MOMOUIbI0 KOAPGUIIUEHTA KOPPESIUN
U €ero BhIOOPOYHOTO aHajora. JTH AJIEMEHTHI COJAEpKaHUsl pa3BUBAIOT TeMy «Jluarpammbl



paccewBaHMs», U3YYCHHYIO Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, U BO MHOTOM
OIMUPAIOTCS HA CBEJICHUS U3 KYPCOB areOpbl U TCOMETPHH.

Emé ommH sneMeHT colepikaHus, KOTOPBIA MpeliaraeTcs Ha O3HAKOMHUTEIHHOM
YPOBHE — TIIOCIIEAOBATEIFHOCTh CIIyYallHBIX HE3aBHUCHMBIX COOBITHH, HACTYMAIOIUX B
enuHAIy BpeMeHH. O3HAaKOMJICHHE C paclpeeiicHUEM BEPOSTHOCTEH KOJIMYECTBA TaKUX
COOBITHII HOCUT PAa3BHBAIOIIUN XapakTep U SIBJIACTCS aKTyaJbHBIM Ui  OyIymux
aOUTYPHEHTOB, TIOCTYMAIOIINX HAa YU4EOHBIC CIIEIMAIBHOCTH, CBA3aHHBIC C OOIIECTBCHHBIMU
HayKaMH, IICUXOJIOTUEHN U YIIPaBICHUEM.

Ha u3ydenune yueOHOro Kypca « BepoSITHOCTh M CTAaTUCTHKA» Ha YIIIyOJICHHOM YPOBHE
orBoautcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 yac
B HEJIETIO).

COJAEP)KAHUE OBYUYEHUA
10 KJIACC

I'pad, cBssmbli Tpad, mytd B rpade: mukiasl u 1enu. CreneHb (BaJCHTHOCTH)
BepuuHbl. ['padsl Ha mockocTu. JlepeBbs.

CnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W ClydyailHble COOBITHA. JJeMEHTapHbIe
COOBITHS (MCXO/Ib1). BEpOsTHOCTD Ciy4aifHOTO COOBITHS. BIM30CTh 4aCTOTHI M BEPOSITHOCTH
coObITHi. Cy4aiiHbIe OIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSAMHU.

Onepauun Haja COOBITHSIMM: IE€peceueHue, OObEIUHEHHE, IPOTUBOMOIOKHBIE
coObITHs. narpammel Ditiepa. @opmMyiia crioKeHHsS BEPOSTHOCTEH.

VYcinoBHas  BEpOSTHOCTh. YMHOXKEHHE  BEpOSTHOCTEH. JlepeBo  ciaydailHOTO
skcniepuMenTa. @opmyra nosHo# BepostHocTH. Popmyrna baiieca. HezaBucumbie coObITHS.

bunapHblii ciay4allHpld ONBIT (UCHBITaHUE), ycleX M Heynada. HesaBucuMmble
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mepBoro ycmnexa. llepecraHoBku u
¢axropuan. Yucno coueranuii. Tpeyronapauk [lackans. @opmyna 6unoma HeroToHa.

Cepusi He3aBUCHMBIX HcnbITaHui bepuymmm. CrydaiiHplii BBIOOp W3 KOHEUHOMU
COBOKYITHOCTH.

Cnydaitnas BenuuuHa. Pacnipenenenne BeposiTHocTel. J[marpamma pacmpeneneHusl.
Onepanuu Haj CilIydyalHbIMM BeJlWYMHAMHU. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeeseHuil, B TOM YHCIIe TeOMETPUIecKoe 1 OMHOMHUAIIBHOE.

11 KJIACC

CoBMecTHOE pacrpesielieHue JIByX CiIy4alHbIX BelnuyuH. HezaBucumeble ciydaiiHble
BEJIMYMHBI.

Matematuueckoe OXHJaHUE Ciy4ailHON BenuuuHbl (pacnpenenenus). Ilpumepsl
MIPUMEHEHHUS MaTeMaTU4YecKOoro OKHWJaHHWs (CTpaxoBaHMe, JoTepes). MaremaTuueckoe
OXuJaHue OWHApHON chnydyallHOM BenWYMHBL. MaTemMaTHuecKoe OXUAAHHE CYyMMBbI
CIIy4aifHbIX BENUYMH. MaTemaTuyeckoe OXHAaHHE TeOMETPUYECKOTO M OMHOMHAIbHOTO
pacpencieHui.

Jlucriepcusi ¥ CTaHAApTHOE OTKIOHEHHE CIIy4allHOM BETUYMHBI (pacrpeneneHus).
Jlucriepcusi OMHAPHOM CITydaliHOM BETMYMHBI. MaTeMaTH4ecKoe 0XKHIaHue TPOU3BEICHUS U
JUCHIEPCUsl CyMMBl HE3aBUCHMBIX CIIy4alHBIX BelW4yuH. Jlucrmepcus M CTaHIApTHOE
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OTKJIOHEHHE OWHOMHAIILHOTO pachpezieneHus. Jlucrnepcuss W CTaHAAPTHOE OTKIOHEHUE
reOMETPUYECKOTO pacIpeieIeHHUs.

HepasenctBo YeOriméBa. Teopema YeOnimeéBa. Teopema bepryim. 3akoH 00ibIIMX
yucen. BeiOopouHsii MeTo MccienoBanuii. Beibopounsie xapakTtepucTuku. OlieHHBaHUE
BEPOSITHOCTH COOBITHS TIO BBHIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEUIINX THIIOTE3 C
MOMOILBIO U3YYEHHBIX pacpeeIeHHI.

HenpepsiBHble cinyuaiinble BennuuHbl. [IpuMepbl. @yHKINS MIIOTHOCTA BEPOSITHOCTH
pacrnpezenieHus. PaBHOMepHOE pacrpejieieHhe U €ro CBOMCTBA. 3ajlayu, MPUBOJAIINE K
MOKa3aTeIbHOMY paclpeieNIieHUI0. 3aaun, MPUBOAAIINE K HOPMAIILHOMY paCIpeIeICHUIO.
@OYHKIUS TUIOTHOCTH BEPOATHOCTH MOKA3aTEIBLHOTO paclpeaesieHus, GyHKIUS MIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pacnpeencHusi. OyHKIUs MIOTHOCTH U CBOMCTBA HOPMAJIBLHOTO
pacrpeaeeHus.

[TocnenoBatenbHOCT, OAMHOYHBIX HE3aBHCHMBIX COOBITHH. 3a7add, MPUBOJANINE K
pacnpeaenenuro [lyaccona.

KoBapuammst nByx ciydaiiHbIX BeauduH. Koad@uimmeHT TuHEHHON KOppesiuu.
CoBmecTHbIe HAOMIOAECHUS JABYX BEINUYMH. BBIOOpPOYHBIN KOI((GUIMEHT KOpPEIsIHH.
Paznuuue wmexny IMHEMHOM CBSA3BIO W NPUYMHHO-CIEACTBEHHOM CBA3bO. JIMHelHas
perpeccusi, METOJ] HAMMEHBIITNX KBaPATOB.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSATHOCTh M CTATHCTHUKA» (YIJYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOr0 BOCIIUTAHHSA:

c(OpPMUPOBAHHOCTh TPAXKAAHCKONH TMO3UIMU O0O0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCHHMCKOTO OOIECTBa, MPEICTABICHHE O MaTeMaTHYECKUX
OCHOBax (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYpP TIPa)IaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W JAPYTO€), YMEHHE B3aMMOJCUCTBOBATH C COIMAIHHBIMH
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIIUSAMH U Ha3HAYCHHEM;

2) IATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOW TPaXTAHCKONM HWISHTUYHOCTH, YBAKECHHS K
[IPOLUIOMY M HAacTOSALIEMY POCCHUICKOM MaTEeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHHUSIM POCCHUIICKMX MAaTeMaTUKOB M POCCHICKOW MaTeMaTU4eCKOW IIKOJbI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUH B IPYTUX HayKaX, TEXHOJOTHAX, Chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAaHUE JIyXOBHBIX IIEHHOCTEM pOCCHUHCKOro Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, OSTUYECKOrO0 IMOBEACHMS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JIOCTH)KEHUN HAyKHU U JIEATEIbHOCTHIO YUYEHOT0, OCO3HAHUE JIMYHOTO BKIaa
B [TIOCTPOCHHE YCTONYHMBOIO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpYy, BKIIOYas OSCTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHHH, pacCyXICHHH, BOCHPUHUMYUBOCTH K
MaTEeMaTHYECKUM acleKTaM Pa3InYHbIX BUJ0B UCKYCCTBA;



5) pusuveckoro BOCHUTAHMSA:

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMaTW4YeCKHe 3HaHWsS B MHTEpecax
3I0pOBOro U 6e30macHOro o0pas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe mNuTaHME, COAJTAHCUPOBAHHBIN pEXUM 3aHATHUH W OTHbIXa, peryJspHas
¢uznyeckas akTUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHUE IPHU 3aHATHUSIX CIOPTHBHO-
03/10pPOBUTEIBHOM €A TETbHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTU TPYAOJIOOUS, MHTEPEC K Pa3IHuHBIM
chepam  Mpo(heCCHOHAIBHOW  JEATENbHOCTH, CBA3aHHBIM C MaTeMaTUKol u  eé
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymed mnpodeccun U
peanu30BBIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTb M CIHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOpa30BaHMIO Ha NPOTSKEHWHM BCEH JKU3HW,
TFOTOBHOCTh K aKTHMBHOMY YYacTHIO B PEIICHUH MPaKTUUYECKHX 3a/Jad MaTeMaTH4eCKON
HalpaBJIeHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYJIbTYpbHI, MOHUMAHHE BJIHMSHUS COLUAIBHO-
SKOHOMHYECKUX TPOLECCOB HA COCTOSHHUE NPUPOAHON M COLMAIBHOM Cpeibl, OCO3HAHUE
rJI00aJTBbHOTO  XapakTepa OSKOJIOTMYECKHX MpoOJieM, OpHUEeHTaluusi Ha [pUMEHEHHE
MaTeMaTUUECKUX 3HaHMM U1 peuieHust 3ajad B o0JacTH OKpY’Kawolled cpenpl,
IUIAHUPOBaHUE TIOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX IOCIEACTBUH ISl OKpPY KarolLIei
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHON NpPaKTUKW, NMOHMMaHME MAaTeMAaTU4YeCKON HayKdh Kak
cdepbl 4eTOBEUECKON NEsATEeIBbHOCTH, TAloB €€ Pa3BUTHUS M 3HAUUMOCTH JUIS Pa3BUTHUSA
LUMBUJIN3ALMU, OBJAJE€HUE S3bIKOM MAaT€MaTUKU W MaTeMaTHU4YeCKOH KyJIbTypoll Kak
CPEICTBOM IO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIIATH MIPOEKTHYIO U MCCIIEI0BATEILCKYIO
JesTeIbHOCTh UHANBUIYAIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

ba3oBble JJornyeckue aeiicTBUS:

BBIABJIATH U xapaKTepmoBaTL CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATUYCCKUX 06"I)CKTOB,
MOHATHH, OTHOUICHWH MEXIy WOHATHIMH, (OPMYyIUpPOBATH OIpPEIEICHUS TOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KJIacCH(UKAIMK, OCHOBAHUS IJisi 00OOIIEeHUS W
CpaBHEHUSI, KPUTEPHUH IPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh, (OPMYIHUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTeIbHbIC, CIMHUYHBIC, YACTHBIC M OOIIKE, YCIOBHBIC,

BBIABJISITH MAaTEMAaTHUYCCKUC 3aKOHOMepHOCTI/I, B3aUMOCBA3U U HpOTI/IBOpe‘-II/ISI B
dakrax, JTaHHBIX, HAOMIOJEHUSIX U YTBEPXKICHUSX, TpeiaraTh KPUTEPUH JUIS BBISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

AC€JIaTh BBIBOJABI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTMKH, I[CZIYKTI/IBHBIX N UHAYKTHBHBIX
YMO3aKJIIOYEHUH,  YMO3aKJIIOYEHUH MO  aHAJOTHHM;  IMPOBOAUTH  CaAMOCTOSITEIBHO
JI0Ka3aTeNIbCTBa MaTEMaTHUECKUX YTBEPXKJEHUH (MpsMbIE U OT MPOTUBHOTO), BHICTPAUBATh



apryMEeHTaluIo, MPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBHIBATH COOCTBEHHBIE
CYXXJI€HUS U BBIBOJBI;

BBIOMpATh cHoco0 pemeHus y4eOHOH 3ajauu (CpaBHMBATh HECKOJIBKO BapHUaHTOB
penieHus, BbIOMpaTh HauOoJee MOAXOAIIMA C YYETOM CaMOCTOSATENFHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble ncciieioBaTebcKkue AeiicTBHA:

UCTIONIb30BAaTh  BOMPOCHI  KaK  MCCIIEAOBATENbCKUN  MHCTPYMEHT  ITO3HAHUS,
¢dbopMyaHpoBaTh BOIPOCH, (PUKCHUPYIOUIME NPOTHBOpEYHE, NPOOJIEMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE;

MIPOBOJIUTh CAMOCTOSITENIFHO CIITAHUPOBAaHHBIA OSKCIEPUMEHT, HCCIEOBAHUE TIO
YCTaHOBIICHHIO 0COOCHHOCTEH MaTeMaTHUECKOTo 00bEKTa, SIBJICHHUS, MTPOIECCa, BBISIBICHUIO
3aBUCHMOCTEH MEX1y 00BEKTaMHU, SBICHUSMH, ITPOIIECCAMU;

CaMOCTOSATENbHO  (popMynmupoBaTh 000OImIEHWS W BBIBOABI IO  pe3yJibTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCICIOBAHHS, OIICHUBATH JIOCTOBEPHOCTH ITOJNYYECHHBIX
PE3yJIBTaTOB, BEIBOJIOB U 0000IICHUIT;

NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TakXKe  BbIIBUTaTh
MIPE/IOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBIISATH JE€(PUIMTHI MHPOPMALIMH, JaAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOIIPOC U
IS pEelleHNs 3a/1a49u;

BHIOMpaTh HMHPOPMAIMI0 W3 WCTOYHWUKOB PA3IMYHBIX THIIOB, aHAIW3UPOBATH,
CHCTEeMaTH3HpOBaTh M HMHTEPIPETUPOBATh HMHQPOPMAIMIO PA3IUYHBIX BUAOB U (HOpPM
Npe/ICTaBICHNS;

CTPYKTYpUpOBaTh HMH(OPMALMIO, TPEACTaBIATh €€ B pPa3IWYHbIX (opMmax,
WITIOCTPUPOBATh IpadUuecKy;

OLIEHUBATh HAAEKHOCTh HH(POpPMAIMM IO CAMOCTOSTEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATE CYKICHUS B COOTBETCTBUHU C YCIOBHSIMU U LIEISIMU
o01IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U NMHUCHMEHHBIX
TEKCTax, /1aBaThb IOSCHEHUS IO XOAY pPEIICHUs 3aJayd, KOMMEHTHPOBAaTh IOJYYEHHBIN
pe3yJIbTarT;

B XO0/A€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMON TEMBI,
npoOeMbl, pellaeMol 3ajaud, BBICKA3bIBaTh MWJEH, HAllEJICHHbIE Ha IOMCK peIleHHs,
COTIOCTABJIATh CBOU CYKJIEHUS C CYXKICHUSMHU JIPYTHMX YYaCTHUKOB Jajora, oOOHapyXKHBaTh
pasnuyue U CXOJCTBO MO3ULUH, B KOPPEKTHOH Gopme (hopMyIHpoBaTh pa3HOTIACHs, CBOU
BO3Pa)KCHUS;

IIPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA,
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUIGHHS € Y4€TOM 3a/ady TNpe3eHTallud U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble YyHUBepcaJbHbIE y4eOHbIe eiicTBUS
Camoopranusanus:



COCTABJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BBIOMPATh CIIOCOO pELIeHUs C yUuEToM
UMEIOIINXCS  PECYypCOB M COOCTBEHHBIX  BO3MOXHOCTEW, apryMEHTHPOBaTh M|
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpPMAIINH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BJaJIETh HAaBBIKAMH II03HABATEIBHONH pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUII M MBICIMTENbHBIX MPOLIECCOB, HX pe3yJbTaTOB, BIaAETh CIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOLiecca U pe3yIbTaTa pelleHus] MaTeMaTHYeCcKOoH 3a/1a4H;

NPEIBUIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IPH PELICHUH 3a/1a4l, BHOCHTD
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJICHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIW W YCIOBHAM, OOBSCHATH TNPHUUUHBI
JOCTHKEHHSI MM HEJOCTH)KEHUS! Pe3yJIbTaTOB JESITEIbHOCTH, HAXOAUTh OLIMOKY, aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY .

CoBMecTHasi 1eITeJIbHOCTh:

MIOHUMAaTh U HCHOJb30BATh NMPEUMYIIECTBA KOMAaHIHOW M MHAMBUAYAJIbHOM pabOThI
IIPU pELIeHUH y4eOHBIX 3a7ay, MPUHUMATh 11eJIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh
OpPraHu3aIMi0 COBMECTHOM paboThl, pacmpeaensTb BHIb paldoT, JOroBapuBaThCH,
00CyXIaTh MPOIIecC U pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0OCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE€ LIITYPMbD» U HHBIE), BBIOJHATh CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOU
JCWCTBUSL C JAPYTMMH WICHAMH KOMaHJbI, OIICHWBATh KAa4eCTBO CBOETO BKJana B OOIIMIA
IPOAYKT 1O KPUTEPUSM, CPOPMYINPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHS.

INPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kaacca o0ydarmuiicss HAYYUTCS:

CBOOOJHO OMEpPHUPOBATh MOHATHUAMU: Tpad, TIOCKHA rpad, cBA3HBIA rpad, mMyTh B
rpade, Lenb, LUK, IePEBO, CTENEHb BEPIINHBI, IEPEBO CIYyYailHOrO KCIIEPUMEHTA;

cBOOOZHO ONEpHUpPOBaTh MOHATUSIMU: CIyHYalHBIN SKCIIEPUMEHT (OIBIT), Ciay4yaiiHoe
cOOBITHE, IEMEHTapHOe CilydailHOoe cOOBbITHE (3JI€MEHTapHBIA HCXOM) CIy4alHOro OIbITa,
HaXOJUTh BEPOSATHOCTU COOBITMH B OMNBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU,

HaxXoauTh M (GOPMYJIHpPOBAaTH COOBITUS: MEpecedyeHue, OOBEIMHEHUE JaHHBIX
COOBITHIA, COOBITHE, MPOTHUBOIIOJIIOKHOE JTAHHOMY, HMCIOJNB30BaTh IUArpaMMbl Oijepa,
KOODJAWHATHYIO TpPSAMYIO JJIs pElIeHHs 3a/ad, I0JIb30BaThCcs (POPMYINION  CIOKEHHS
BEPOSITHOCTEH JIJIsi BEPOSITHOCTEH JIBYX M TPEX CIyYaHBIX COOBITHH;

ONEpUpPOBaTh TMOHATHUSMHU: YCIIOBHAS BEPOSATHOCTb, YMHOXXEHHE BEpOSITHOCTEH,
HE3aBUCHMBbIE COOBITHS, JI€PEBO CIY4YalHOTO SKCIEPUMEHTa, HAXOJUTh BEPOSTHOCTH
COOBITHI C TOMOIIBIO NpPaBUJIa YMHOXXEHUs, JepeBa CIy4yailHOro OIbITa, MCIOJIb30BaTh
dopmyiny monHON BeposiTHOCTH, (popmyny baiieca mpu pemeHuH 3amay, ONpeneiiTh
HE3aBUCHUMOCTH COOBITHI 1O (pOpMYyJIe U 110 OpraHU3alliy CIy4aifHOTO SKCIIePUMEHTA;

NPUMEHATh W3y4YEeHHBbIE KOMOMHATOpHBIE (OPMYJBI ISl TEPEUUCIICHHS SJIEMEHTOB
MHOJKECTB, 3JIEMEHTAPHBIX COOBITHI CIy4ailHOrO OIbITa, PEUICHHUS 3ajad [0 TEOpUHU
BEPOSTHOCTEM;

CBOOOJHO ONEpUPOBATH TMOHATUSMU: OWHAPHBIN CIIy4aiHBIN ONBIT (MCHBITAHUE),
yCIeX U HeyJaya, HE3aBUCUMBIE HCIIBITAHMS, CEpUS HCIBITAHUN, HAXOOUTh BEPOSTHOCTH
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COOBITHI: B CEpUM HCIBITAHUM O MEpBOro ycrexa, B Cepud HcIbITaHUM bepHymnu, B
OTIBITE, CBSI3aHHOM CO CITyYaiiHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

cBOOOZIHO OmepupoBaTh MOHATHSIMM: CiIydailHass BEIMYMHA, pacHpelesIeHue
BEpPOSATHOCTEH,  JuarpaMMa  pacopeieieHus, OuHapHas  ciaydaiiHas  BeJM4YMHA,
reoMeTpHUecKoe, OMHOMHUAIBHOE pacIipe/lelIeHueE.

K konmy 11 kiacca o0yyarouiuiicss Hay4uTCs:

OIIEpUPOBATh MOHATHUSAMHU: COBMECTHOE PAaCHpElNEICHHE ABYX CIy4YalHBIX BEJIUYMH,
UCTOJIb30BaTh TaOMUIly COBMECTHOTO pAacIlpeleseHUus] IBYX CIy4YalHBIX BETUYMH JUIS
BBIJIEJICHUS pPaclpee/ieHNs] KaKI0M BEIMUYUHBI, ONPEIEICHUs HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYNH;

CBOOOZIHO OINEpUpPOBaTh TOHATHEM MAaTEMAaTHUYECKOTO OXUAAHUS  CIydyailHOU
BEJIMYMHBI (pacrpesiesieHns), NPUMEHATh CBOMCTBA MaTEMaTHYECKOrO OXHJIAHHUS IpHU
pelleHny  3a/4a4, BbIUMCIATH  MaTeMaTHYecKoe  OKHUJaHWe OHMHOMHUAIBHOTO U
reOMETPUUYECKOTO PaCIIPENEICHNN;

CBOOOJHO ONEpUpOBaTh MNOHATUSAMM: JAMUCIEPCUs, CTAaHJAPTHOE OTKJIOHEHHE
CIIy4yallHOM BEJMYMHBI, I[PUMEHATb CBOMCTBA JUCIEPCUM  CIy4YalHOW BEJIWYUHBI
(pacnpenienenys) Npu peLIEHUN 3a7a4, BBIYUCIATh IUCIEPCUIO U CTAaHJAPTHOE OTKIOHEHHE
reOMETPHUUECKOT0 U OMHOMHUAIBHOTO pacIpe/ieeHUH;

BBIUUCIIATh BBIOOPOYHBIE XAapaKTEPUCTHKH 110 JaHHOH BHIOOpDKE W OLEHHUBATH
XapaKTEepUCTUKH I'€HEPATbHON COBOKYITHOCTH JIaHHBIX IO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSTHOCTU COOBITUN M MPOBEPATH MPOCTEHIINE CTATUCTUYECKUE THUIOTE3BI,
II0JIB3YSICh N3Y4YEHHBIMH PaCIPEIECICHUSMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acos
Ne
HaumenoBanue Konr Ipak
Bc | poanb
I | pa3aejoB U TeM THyec | JIeKTPOHHbIE (MG poBbIe) 00pa3oBaTebHbIE PeCypPChl
/ NMPOrpamMMmbl er HbIe KHe
0 pador
n padoTt
bl
bl
https://lesson.edu.ru/my-school/lesson/6¢cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?
IIeMEHTHI backUrl=https://urok.apkpro.ru/
Teopun rpados 3 0 0 &token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf9035c32a69
4
Crny4aifabie
OLILITEL https://lesson.edu.ru/my-school/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?
CotyuaitHBIe backUrl=https://urok.apkpro.ru/
COBLITIA I 3 0 0" | &token=00d3c187bded0129a346af21affaabade375b1c38cf3d61632acf9035¢32a69
BEPOSITHOCTH 4
COOBITUI
Onepauuu Hajg 5 0 1

MHOKECTBAMHU U
COOBITUSIMU
Cnoxenue u
YMHOKEHHUE
BEPOATHOCTEM.
YcnosHas
BEPOATHOCTb.
HeszaBucumeie



https://lesson.edu.ru/my-school/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

COOBITHUSA

DIIEMEHTBI
KOMOMHATOPUKHU

https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f7?

backUrl=https://urok.apkpro.ru/

&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a69

4

Cepun
IMOCJIEIOBATEIHLHEI
X MCHBITAaHUH.
HcneiTanus
bepnymn.
Cnyyalinbii
BBIOOD U3
KOHEUHOMU
COBOKYITHOCTH

Cnyuaiinsle
BEJIMYMHBI U

pacnpeneseHus

14

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34
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https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

11 KUIIACC

Ne KoauuecTBO yacon
HaumenoBanue Kontp | Ipakr
I | pa3aejoB U TeM Be OJIBH HYecK JueKkTpoHHbIe (LM poBLIE) 00pa3oBaTe/IbHbIE PeCypChl
/ NMpPorpamMMelI ero | ble ue
I padot padot
bl bl
1 3aK0H OOJIBIINX 5 0 0
qucen
https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f?
ODIIeMEeHTBI backUrl=https://urok.apkpro.ru/
2 MAaTeMaTHIECKOH 6 0 0 &token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢c32a69
CTaTHCTUKH 4
HenpepsiBHbIE
CIIy4JaitHble
BEJIMUHUHBI
3 (pactipenenenmus), 4 0 0
IMOKa3aTelIbHOE U
HOPMAaJIbHOE
pacripeneneHus
4 Pacnpenenenue 5 0 0
Ilyaccona
https://lesson.edu.ru/my-school/lesson/25baafc7-40de-4030-bec9-2235829372067
CBsi3b MEXTY backUrl=https://urok.apkpro.ru/
5 CITy4alHBIMU 6 0 0 &token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢c32a69
BCJIIMYNHAMHU

4
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https://lesson.edu.ru/my-school/lesson/25baafc7-40de-4030-bec9-223582937206?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/25baafc7-40de-4030-bec9-223582937206?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/25baafc7-40de-4030-bec9-223582937206?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/199792be-05bc-49c6-afef-bb1fa95d233f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

O06001IeH e 1
CHCTEMAaTHU3ALIH

3HAHUH

11

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34
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YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Teopwus BeposATHOCTEN U cTaTUCTHKA. DKCIIEPUMEHTAIBHOE YueOHOe mocobue mis 10 u 11

KJIaccoB 001eo0pazoBaTenbHbIX yupexaeauii / 0. H. Tropun, A. A. Makapos, U. P.
Bricoukuii, 1. B. Slmenko. — M.: MIITHMO, 2014. — 248 c.

2. VYuebuuk "Maremaruka. BepostaocTs u cratuctuka 10-11 kmaccsl. bazosblii u

yriyonéHnubii ypoBenb'. B nByx wactsx. [IpocBemenue. ABTopsr: Beicoukuit 1.P.,
SAmenko 1.B.

3. Teopus BeposTHOCTEH U cratuctuka / FO. H. Tropun, A. A. Makapos, 1. P. Beicomkwuii,

. B. Smenxo. — 3-e uzn., crepeorunHoe. — M.: MITHMO: OAO «MockoBckue
yueOHuKn», 2011. — 256 c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

XpaHunuie equHON KOJUTEKIUU ITU(GPOBBIX 00pa30BaTENBHBIX PECYPCOB, T1Ie

IpeJCTaBIeH LIMPOKUI BBIOOP AMEKTPOHHBIX mocoOuit http://school-collection.edu.ru
denepanbHas cucteMa HH()OPMAITMOHHO-00pa30BaTEIILHBIX PECYPCOB
(uapopmanoHHsbIi nopran) http:/wmolow.edu.ru

XpaHWINIIE UHTEPAKTUBHBIX 3JIEKTPOHHBIX 00pa30BaTeNIbHBIX PECYPCOB
http://fcior.edu.ru

KOHJ’ICKHI/IH KHUT, BHHGO-HCKHHﬁ, noz[60p1<a 3aHUMATCIIbHBIX MAaTEMATUYCCKUX
daktoB. MHpopManus 06 oTuMITHAaIaX, HAYYHBIX IIIKOJIaX 110 MaTEMaTHKE.
Menauareka http://www.math.ru

Certb TBOpUECKUX yunuTene. Metoauueckue nocoous s yuuTens; yueOHo-
METOJIUIECKHE TOCOOUS; CIIOBAPH; CIIPABOYHUKH; MOHOTpaduu; yaeOHUKH; paboure
TETPaJX; CTaThU MEPUOJMUECKON eyaTH http:/www.int.ru
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http://xn--school-ollection-8ln.edu.ru/
http://www.int.ru/
http://www.math.ru/
http://fcior.edu.ru/
http://wmolow.edu.ru/

