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IHHOACHUTEJIBHAA 3AIIMCKA

Opranuzanus mpenoaaBaHus ydeOHoro mpeamera «MaTemMaTHKa» Ha YPOBHSAX CPEIHETO
obmero obpaszoBanus B 2024/2025 y4eOHOM TOy OCYIIECTBIISIETCS B COOTBETCTBUU CO CIACAYIOIIHUMH
HOPMAaTUBHO-TIPAaBOBBIMU aKTAMU:

— O@enepanbHblil 3ak0H 0T 29 nexadps 2012 r. Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

— ®enepanpHbiii 3ak0H 0T 19 gexabps 2023 r. Ne 618-d3 «O BHECEHMM W3MEHEHUH B
®denepanbHblil 3akoH «O0 o6pa3zoBanuu B Poccuiickoit deneparuny;,

— @egepanbHBIE TOCYAApCTBEHHBIM 0Opa30BaTENIbHBIA CTaHIAPT CpPEAHEro  OOIIEero
obOpaszoBanus (yTB. nmpukazom MunoOpHayku Poccum ot 17 mas 2012 1. Ne 413) (manee — ®I'OC
COO);

— MdepnepanbHas 00pazoBaTeNbHAs MPOrpaMMa CpeHero oouero oopasoBanus (yTB. MPUKA30M
Munnpocsenienust Poccun ot 18 mas 2023 1. Ne 371) (manee — @OIT COO);

— npuka3 Munmnpocsemenuss Poccun ot 21 centsiOpst 2022 r. Ne 858 «O0 yrBepkaeHUU
@DenepalibHOTO NEpPEeUHs y4YEOHMKOB, JOMYIIEHHBIX K MCIOJNb30BAaHUIO IMPH peaIu3aliy HMEOLIUX
rOCY/IapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENIbHBIX IPOTPaMM HA4YallbHOTO OOIIEro, OCHOBHOIO
o011ero, cpeaHero ooOIero oOpa3oBaHUsA OPraHU3ALMSIMH, OCYIIECTBISIONIMME 00pa30oBaTENbHYIO
JeSITENIbHOCTh U YCTaHOBJIEHUS IIPEAEIBHOTO CPOKa UCIIOIb30BAaHMSI UCKIIIOUEHHBIX YIEOHUKOBY,

— npuka3 Munnpocsemenus Poccun ot 21 mas 2024 r. Ne 347 «O BHECEHUM M3MEHEHUH B
npuka3 Munnpocsemienusi Poccuu ot 21 centsaops 2022 r. Ne 858 «O6 yrBepxaeHuu ¢eaepanbHOro
nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K MCIOJB30BAHUIO MPHU PeAIM3allii UMEIOIINX TOCYIapCTBEHHYIO
aKKpeauTaluio o0pa3oBaTeNbHBIX MPOrpaMM HayajabHOro OOIIEro, OCHOBHOIO OOLIET0, CPEJHEro
obmero 00pa3oBaHUsl OPraHU3ALUSAMH, OCYIIECTBISIIOIIMMHU 00pa30BaTeNbHYIO NEATEIbHOCTh U
YCTaHOBJICHUSI IPEACTHFHOTO CPOKA MCTIONb30BAHMS UCKIIIOUEHHBIX YYCOHUKOBY;

— npuka3z MunmnpocBemenuss Poccuun ot 4 oktsOps 2023 r. Ne 738 «O6 yTBepkaeHUU
(benepanbHOro MepedHs dJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOJIb30BAaHUIO
npu Peanuzanum MMEOIMX TOCYIapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTENbHBIX IPOrpaMm
HayaJIbHOTO OOIIETr0, OCHOBHOTO OOILEro, CpeIHEro 001ero oopa3oBaHus»;

— Konuenuus pa3Butus mMaTemMatuyeckoro obpazoBanusi B Poccuiickoii denepauuu (yTB.
pacniopspxkennem [IpaButensctBa Poccuiickoit @eaepanun; mpotokoit oT 24 nekadbps 2013 r.Ne2506-p)

VY4eOHbIil kKypc «BeposSTHOCTh U CTaTUCTUKA» YIIIyOJEHHOTO YPOBHS SIBISETCS MPOJIOJIKEHUEM
U Pa3BUTHEM OJHOMMEHHOr0 y4eOHOro Kypca YyriIyOJE€HHOTO YPOBHS Ha yYpOBHE CPEIHErO OOIIEro
oOpa3oBaHus. Y4eOHBIM Kypc MpenHa3HaueH s GOpMUPOBaHUSA y OOYYAIOIIUXCS CTaTUCTUYECKOU
KyJIbTYypbl W TIOHUMAHMSI POJU TEOPUHM BEPOSITHOCTEH KaK MaTEMaTHYECKOr0 WHCTPYMEHTA s
U3YYEeHHS CIy4yalHBIX COOBITUH, BeIMYMH U TporeccoB. [Ipum u3yueHun Kypca oboramarorcs
Mpe/CcTaBiIeHUsT OOydYalomUXcsl O METoJaX KCCIeAOBaHUsS HM3MEHYMBOIO MHpa, pa3BUBAETCS
MMOHMMAaHHUE 3HAYUMOCTH M OOILIIHOCTH MAaTEMaTU4YECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMON YacTH
COBPEMEHHOT'0 €CTECTBEHHO-Hay4YHOTO MHUPOBO33PEHHUSI.

Copepxanve y4yeOHOro Kypca HAaNpaBiI€HO Ha 3aKpeIyIeHHe 3HaHUM, MOJYYEeHHBIX IHpu
M3Y4EHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHHsA, W Ha pa3BUTHE MPEACTAaBIECHUN O
CIIy4allHbIX BEJIMYMHAX M B3aHMMOCBS3SIX MEXKAY HUMHM Ha BaXKHBIX MPUMEPAX, CHOKETHI KOTOPBIX
MOYEPIHYTHl M3 OKpYXaromero mMupa. B pesynpraTe y oOyyarommxcs IOJDKHO CHOPMHUPOBATHCS
MIpeJICTaBJICHHE O HanOoJee yMoTPeOUTENbHBIX U OOIIUX MAaTEMATHYECKUX MOJIENSIX, UCIONIb3yEeMbIX
JUIS OTIMCAHUST aHTPOMOMETPUYECKUX M JeMOorpauuecKuX BeIHYWH, MOTPEIIHOCTEH B pa3inuHbIC
polla U3MEpEHUsX, MJIUTEIBHOCTH O€30TKa3HOM paboThl TEXHMUYECKHUX YCTPOMCTB, XapaKTEPUCTHUK
MacCOBBIX SIBJIEHHH W MpPOLECCOB B oOImiecTBe. YUeOHBIH Kypc siBisercs 0a30il s OCBOEHUs
BEPOATHOCTHO-CTATUCTUYECKUX METOAO0B, HEOOXOIMMBIX CIEHHAINCTaM HE TOJIbKO HHXKEHEPHBIX
CHEeHAIbHOCTEH, HO TakK€ COLMAJIbHBIX M IICHUXOJOTMYECKHX, IIOCKOJIbKY COBpPEMEHHbBIE



OOIIIECTBCHHbIE HAayKW B 3HAUUTENBHOW Mepe HCHOJB3YIOT ammapar aHajiu3a OOJbIINX JaHHBIX.
LlenTpanpHyt0 dYacThb y4eOHOro Kypca 3aHHUMaeT OOCYXJACHHE 3aKoHAa OOJBIIMX YHCeN —
(byHIaMEHTAILHOTO 3aKOHA MPHPOJIbI, UMEIOIIET0 MaTeMAaTHUECKYIO (pOpMAaTU3aIHIo.

B cooTBeTcTBMM € yKa3aHHBIMH LEISAMH B CTPYKType YydeOHOTro Kypca «BeposTHOCTH H
CTaTUCTHKa» Ha YriyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE COJep)KaTeibHble TuHUU: «CiydaiiHbie
COOBITHA U BEpOATHOCTH» U «CiyyaiiHble BEJTMUMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMrMMO OCHOBHBIX JIMHUN B y4e€OHBIM KypC BKJIFOUEHBI 3JIEMEHTHI TEOpUHU rpadoB U Teopuu
MHOKECTB, HEOOXOJMMbIE /Jisi TOJHOLEHHOTO OCBOEHHUS MaTrepuaja JaHHOro y4eOHOro Kypca u
CME)KHBIX MaTeMaTHUYECKUX y4EOHBIX KYpPCOB.

Copepxanne MM «CiydailHble COOBITUS ¥ BEPOSTHOCTU» CIYXKHUT OCHOBOM JJIs
(dbopMUpOBaHHS TPEACTABICHUI O paclpefe/ieHUd BEPOATHOCTEH MEXAYy 3HAYCHHUSMH CIIydalHBIX
BEIMYMH. BaxkHyl0 4yacTh B 3TOHM COAEpKATEIbHOW JMHMM 3aHUMAET U3yYEHUE N€OMETPUUYECKOr0 U
OMHOMMAJIBHOTO pacIpe/IeIeHUil U 3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOTAMH — MOKa3aTeJIbHBIM U
HOPMAaJIbHBIM PacIpeleICHUIMH.

Tembl, CBSiI3aHHBIE C HENPEPHIBHBIMU CIYyYalHbIMU BEIWYMHAMU U PacHpeiesCHUsMH,
aKLEHTUPYIOT BHUMaHUE O0YYaroMIMXCs HA OMUCAHUU M U3YYCHHUH CIy4YalHBIX SIBJICHUN C TTOMOIIBIO
HenpepbeiBHBIX  (QyHKIMHA. OCHOBHOE BHUMAaHHE YJEIseTCs MOKa3aTelbHOMY W HOPMAalbHOMY
pacnpeesieHUsIM.

B y4ue6HOM Kypce mpenycMaTpruBaeTCsi 03HAKOMUTEIBHOE N3YUEHHUE CBSI3U MEXIy CIyYaiHBIMH
BEJIMYMHAMU U ONHCAHUE ATOU CBSI3U C MOMOILBIO KOAPPUIUEHTA KOPPENIALUN U €r0 BHIOOPOUHOTrO
aHajiora. DTH 3JIEMEHTBl COJEP KAHUS pPa3BUBAIOT TeMy «/luarpamMmbl pacceMBaHUsN», U3yUYEHHYIO Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusi, © BO MHOTOM OIUPAIOTCS HA CBEACHHS U3 KypCOB alnreOpsl U
T€OMETPHUH.

Emé onun snemMeHT coaepxaHus, KOTOPBIM IpeajaraeTcsi Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCIIEOBATENBHOCTh CIIyYalHBIX HE3aBHUCUMBIX COOBITHI, HACTYMAIOUIUX B EIUHUILY BPEMEHH.
O3HakoMJICHHE C pacIpeelieHneM BEPOSATHOCTEH KOJIMYECTBA TaKUX COOBITUNM HOCHUT Pa3BHUBAIOIIHMI
XapakTep M SBISETCA aKTyaJlbHbIM JUIs OyAylmMX aOUTYpHEHTOB, IOCTYMAIOIIUX Ha YdeOHbIe
CHEIMaIbHOCTH, CBSA3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEHN U yIIpaBICHUEM.

Ha wuzyuenune yuebGHOro kypca «BeposSTHOCTP W CTaTHCTHKa» Ha YINIyOJ€HHOM YpPOBHE
otBoauTcst 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hemenmto), B 11 kmacce — 34 yaca (1 4gac B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3HBIN rpad, myTH B rpade: UKLl 1 1enn. CTeneHb (BaICHTHOCTh) BEPIIUHEL. [ 'padbl
Ha IJIOCKOCTH. /lepeBbs.

CrnyuyaiiHple SKCIIEpUMEHTHl (OMBITHI) U CIIy4ailHble COOBITHA. DJIEMEHTapHbIE COOBITUSA
(ucxonpl). BeposTHOCTH ciy4dailHOrO coOOBITHS. bBIM30CTh YacTOTBI W BEPOSTHOCTU COOBITHH.
CrnyyaiiHble OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Hax COOBITUSAMHU: TEepecedeHHue, OObEAUHEHHE, IPOTHUBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOATHOCTEN.

VYcioBHas BEPOSTHOCTh. YMHOXKEHUE BEPOSTHOCTEW. JlepeBO CAy4allHOrO 3KCIIEPHUMEHTA.
®opmyna noaHoi BeposTHocTu. Dopmyia baiteca. HezaBucumbie coObITHS.

bunapHbIii ciayyaiiHblil ONBIT (MCIIBITAHUE), yclieX U Heynada. HezaBucumble ucnsitanus. Cepust
HE3aBHCHUMBIX HCHbITaHUM 10 mepBoro ycrexa. llepectaHoBku u Qaxtopuan. Uucino coyeTaHuid.
Tpeyronbuuk [lackana. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHUH beprymnu. CiydaliHbIi BBIOOP U3 KOHEUHOW COBOKYITHOCTH.

Crnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHocTell. Jlnarpamma pacnpeznenenus. Onepannn
HaJl CIy4ailHbIMM BeJIMYMHAaMH. buHapHas ciydaiiHas BennuunHa. [IpuMepsl pacnpeneneHuid, B TOM
qlClie TEOMETPUUYECKOE U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE pacmpeiesieHrue IBYX ClydyaHbIX BennunH. HezaBucumble cirydailHble BEJIMUUHBI.

MaremaTtuueckoe OXHJIaHUE CIydalHOW BenuuuHbI (pacnpeaeneHusi). [Ipumepsl mpuMeHeHUs
MaTEeMaTHYeCKOro OXHUAaHWs (CTpaxoBaHHe, JOTepes). MaremaTudeckoe OXKHuJIaHue OuHapHOU
Cly4allHO BelM4yuHbl. MaTeMaTHyecKoe OXUJAaHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremaTudeckoe
OKUJIaHHE TEOMETPUUECKOro ¥ OMHOMHAIIBHOTO PacIpeIeIeHUN.

Jucnepcusi U cTaHIapTHOE OTKJIOHEHHWE CIIy4dailHOM BenuuuHbl (pacmupeneneHus). Jucnepcus
OMHApHOW CIIy4aliHOM BeNWYMHBI. MaTeMaTH4ecKoe OKUIaHHE MPOU3BENEHUS U JUCHEPCHUS CYMMBbI
HE3aBHCHUMBIX CIy4YalHbIX BeNWYMH. Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHHE OWHOMMAIBLHOTO
pacupenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE FEOMETPUUYECKOTO PaCIpeIeIICHHUs.

HepasenctBo YeObiméBa. Teopema YebObimuéBa. Teopema bepnymnu. 3akoH OonbIIMX YHCeD.
BeiOopounsiii MeTon uccienoBaHuil. Bribopounble XxapakrepucTUkd. OlleHUBaHHE BEPOSITHOCTU
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. IIpoBepka NPOCTEMIIMX THUMOTE3 C MOMOIIBIO H3YYEHHBIX
pacrpeneieHu.

HemnpepsiBable citydaiiHple BenuyuHbl. [Ipumepsl. DyHKIMA I[UIOTHOCTH  BEPOSITHOCTH
pacmipenenenus. PaBHOMepHOe pacmpenelieHHe W €ro CBOWCTBAa. 3ajaud, MPUBOMSIINE K
MIOKa3aTeIbHOMY paclpeesieHnIo. 3a/lauk, MPUBOIAIINE K HOPMaJIbHOMY pactipeneieHuto. OyHkuus
IUIOTHOCTH BEPOSTHOCTU TIOKA3aTEIbHOTO paclpelesieHus, (QYHKIMS IJIOTHOCTU BEPOSTHOCTU
HOPMAaJIBHOTO pactpeaeneHns. OyHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACTIPEEIICHMUS.

[TocnenoBaTenbHOCTh  OJUHOYHBIX  HE3aBHUCUMBIX  COOBITUH. 3ajnaud, MNPUBOJAIIME K
pacupenenenuro [lyaccona.

KoBapuamnus nByx ciydaitHelx BenuuuH. Koad¢umuent nunerinoit koppensiuuu. COBMECTHbIE
HaOII0ACHUS BYX BeMUYMH. BbiOOpouHbIil KOdpuumeHT Koppersuuu. Paznnuue Mexay JTUHEHHOM
CBA3BIO M IPUUMHHO-CIIEICTBEHHOM CBA3BI0. JIMHENHas perpeccus, MeTol HAMMEHbIINX KBAJPATOB.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKoOro BOCIMTAHUSA:

Cc(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3MIMU OOY4aroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YjileHa POCCUHCKOro OOIIecCTBa, MPEACTaBIEHUE O MaTeMaTHMYECKHMX OCHOBaX (YHKIIMOHMPOBAHUS
Pa3NIUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP I'Pa)kJIaHCKOTO 0o0uecTBa (BbIOOPHI, OMPOCHl U JAPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHHM C UX (YHKIHMIMU U
Ha3HAYCHUEM,;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh POCCHUICKON TPaXITAHCKOW HICHTUYHOCTH, YBAXKEHHS K MPOLUIOMY H
HACTOAIEMY POCCHUMCKOM MaTeMAaTHKH, LICHHOCTHOE OTHOLIEHUE K JOCTHIKEHUSM POCCHUCKHX
MaTEMaTUKOB U POCCUNCKON MAaT€MaTH4ECKOW IIKOJBbI, UCIOJIB30BAHUE 3TUX JAOCTHMKECHUH B JPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEW POCCHICKOrO Hapoia, COPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, ’TUUECKOTO MOBEACHMUS, CBA3aHHOIO C IMPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUN HAyKU U
JeSTeTbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZA B IOCTPOCHHUE YCTOWYMBOTO OYIyIIEero;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ICTETUYECKOE OTHOILIEHUE K MHpY, BKJIKOYas 3CTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3ajay, pEUIEHUH, pacCyKAECHUH, BOCIPUMMYHMBOCTD K MaTEMAaTUYECKUM AacHeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUMTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HaHUS B MHTEpecax 370pOBOrO U
Oe3omacHoro oOpa3a *H3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0POBBIO (3I0pOBOE MHTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTABIXA, pEryjsipHas (u3myeckas aKTMBHOCTH), (pusmueckoe
COBEpIICHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpyaoBOro BOCIIUTAHUSA:

TOTOBHOCTb K TpPYIy, OCO3HAHHE LEHHOCTH TPYIOJIO0MsS, MHTEpeC K pa3iuyHbIM chepam
npoeCCHOHATLHON JIeATENbHOCTH, CBA3aHHBIM C MaTeMaTUKOM W €€ NpPUIOKEHUSMH, yMEHHUE
COBepILIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M peanu3oBbIBaTh COOCTBEHHbBIE >KU3HEHHBIC
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHMYeCKOMYy OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B pEIIEHMM NPAaKTUYECKUX 3ajay
MaTeMaTHYeCKO HalpaBIeHHOCTH;

7) 3K0JI0rM4eCcKOr0 BOCIIMTAHMS:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYyJIbTYphl, NOHHUMAaHHE  BIUSHUA  COIHAJIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON CpeJibl, 0CO3HAHUE TI00aTbHOr0
XapakTepa HKOJOTHYECKUX MpoOIeM, OpUEHTalus Ha MPUMEHEHHE MaTeMaTWYeCKUX 3HaHUHM s
peleHus 3a1a4 B 001aCTH OKPY’KaIOIIeH cpelibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX BO3MOXHBIX
MIOCJIEACTBUM JUUIs1 OKPY’KAIOLEN Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
HayKH M OOILECTBEHHOM NMpaKTUKH, MOHMMaHME MaTeMaTHYeCKOM HayKH Kak cdepbl 4eloBeuecKon
NeSITENIbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAUUMOCTH JJIsi Pa3BUTHS LMBHIM3ALMU, OBJIAJIEHUE S3BIKOM



MaTeMaTHUKd U MaTEeMaTU4YECKOM KYJIbTYpOM Kak CpEICTBOM IIO3HAHHUS MHpPA, TOTOBHOCTb
OCYLIECTBJIATDH IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO ACATEIBHOCTh HHINBUIYAIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, MOHATHIM,
OTHOIICHUH MEXAYy TOHATUAMU, (HOPMYIHUPOBATh OMNpPENEICHHUs] TOHSATHI, YCTaHaBIMBATH
CYLIECTBEHHBI MpHU3HAK KiIacCU(UKALMKA, OCHOBaHUS [UIsi OOOOIIEHHS M CpaBHEHHUS, KpUTEpUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYyIHpOBaTh M NpPeoOpa3OBbIBATH CYXKICHHUS: YTBEPAUTEIbHBIE H
OTpHILIATENIbHBIC, CMIUHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHs B (paKTax, JaHHBIX,
HAONIOJICHUSAX U YTBEPXKACHUAX, MpeAjiaraTb KPUTEPUU MJI BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JienaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITENbHO JOKa3aTebCTBA MATEMAaTUYECKUX YTBEPKIEHUH (IIpsMblE U OT
IIPOTUBHOT0), BBICTpauBaTh apryMEHTALUIO0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

BBIOMpPATh CIIOCOO pemeHust ydeOHO# 3amaur (CpaBHHMBATh HECKOJIBKO BapUAHTOB PpEIICHUS,
BbIOMpaTh HanboJIee MOAXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KaK HMCCIENI0BATENbCKUIT HMHCTPYMEHT MO3HAHUS, (OpPMYIHpPOBATh
BONPOCHL, (UKCHUPYIOIIME MPOTHBOpEYHME, NpodleMy, yCTaHAaBIUBAaTh MCKOMOE U JIaHHOE,
(GbopMHpPOBATh TMUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHUE;

MIPOBOAUTH CaMOCTOSITENIbHO CIUIAaHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJIOBAHUE IO YCTAHOBIIEHHUIO
O0COOCHHOCTEM MaTEeMaTHUeCKOro OOBEKTa, SIBJICHMsI, IPOLECcCca, BBISIBICHUIO 3aBHCHUMOCTEH MeEXIy
00BEKTaMHU, SIBICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOLICHUS M BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHOTO
HaOJII0CHUS, HUCCIEeIOBaHMs, OLIEHWBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3yJIbTaTOB, BBHIBOJOB MU
0000I11IeHHI];

IIPOrHO3MPOBaTh BO3MOXHOE Pa3BUTHE IIPOLECCA, @ TAK)KE BBIIBUraTh NPEANIONIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH ACPUUUTH MH(GOpPMallMU, JaHHBIX, HEOOXOIMMBIX JUIsi OTBETa Ha BONPOC U JUIA
pellIeHus 3a/1auH;

BbIOMpaTh ~ MHQOpPMAIMIO W3  HCTOYHMKOB  Pa3jMYHbIX  THUIOB,  aHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh U HHTEPIPETUPOBATh HH(POPMALIMIO PA3INYHBIX BUI0OB U (HOPM MpeACTaBICHUS;

CTPYKTYpUpPOBaTh HH(OPMAIUIO, MPEACTABIATh €€ B pa3iU4HbIX (popMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH MO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.
KoMMyHHKaTHBHBbIE YyHUBEpPCaJIbHbIC Y4eOHbIE el CTBUA

OO0uenne:

BOCIPUHUMATH U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUAMHU U LIETSIMU OOLICHMUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W MHUCHhMEHHBIX TEKCTaX, JaBaTh
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIH PE3yJIbTaT;



B XO/i€ OOCYXIEHHUS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbl, HpoOIeMbl,
pemaeMoil 3amauy, BBICKA3bIBaTh WJAEH, HALEJIEHHbIE Ha IIOMCK pELIEHUS, COIOCTaBIATh CBOU
CYXKIEHHUS C CYXKICHUSAMH JPYI'MX Y4YacTHUKOB JAMajiora, oOHApyXHWBaTh pPa3M4YUe€ U CXOACTBO
MO3UINH, B KOPPEKTHOU opme HOopMyTHUpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEICTAaBIATh Pe3yibTaThl pPELIEHHUs 3aJaud, »SKCIEPUMEHTa, MCCIE0BAHUsA, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHSA C Y4ETOM 3ajad Ipe3eHTalud U OCOOEHHOCTEH
ayJAUTOpUH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS

Camoopranuszaums:

COCTABIIAATh IUIAH, AITOPUTM pEUICHHs 33Ja4yH, BBIOMPATh CIOCOO pEmIeHHS C Y4ETOM
UMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

BJIaJIeTh HABbIKAMU I03HABATEJIbHOW pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMBIX IEHCTBUH U
MBICIMTENbHBIX IPOLECCOB, UX PE3yJbTaTOB, BIaJeTh CHOCO0AMHM CAMOIPOBEPKH, CAaMOKOHTPOJIS
npolecca 1 pe3ysbTara pelieHuss MaTeMaTHYecKol 3a1a4H;

IPEIBUAETh TPYIHOCTH, KOTOpble MOIYT BO3HMKHYTb IpU pELICHWH 3aJaud, BHOCHUTb
KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX OILIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTATa LEJIH M YCIOBUAM, OOBSICHITH MPUYNHBI TOCTHIKCHUS WITH
HEJOCTMIKEHUSI PE3y/bTaTOB JEATEIbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLIEHKY HPHOOPETEHHOMY
OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMaThb U HCHOJb30BATh IPEUMYILECTBA KOMAHIHOW M HWHIMBUAYAIbHOH paboThl mpu
peleHny y4eOHbIX 3a/a4, IPUHUMATh 11€Jb COBMECTHOM J€ATEeNIbHOCTH, INIAHUPOBATh OPraHU3ALUI0
COBMECTHOI paboThl, pacpeensaTh BUAbI paboT, JOroBapuBaThCs, 0OCYKIaTh MPOIECC U Pe3yJbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TIpyNmoBbIX (opMax paboTel (00CyXIeHus, OOMEH MHEHHH, «MO3rOBbIE
LITYPMbI» U HHBIE), BBHIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM AECUCTBUS C APYTHMU
YjieHaMM KOMaHJbl, OIICHHMBaTh KadeCTBO CBOEro BKJIaJa B OOUIMH MNPOAYKT MO KPUTEPHUSIM,
c(OpMyIHPOBaHHBIM YJaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOyuaromuiicss HAy4uTCs:

CBOOO/IHO ONEpUPOBATh MOHATHIMU: rpad, IUIOCKU rpad, CBI3HBINA rpad, nyTh B rpade, Lemnb,
LUKJI, IEPEBO, CTETIEHb BEPIIMHBI, IEPEBO CITYYaHOTO AKCIIEPUMEHTA;

CcBOOOJHO OMNEpPUPOBATH MOHATUSAMU: CIy4allHBIA SKCIEpUMEHT (OIBIT), CiydailHOe coObITHE,
JJIEeMEHTapHOEe ciydyailHOe CoOObITHE (DJIEMEHTApHBIM HCXOJ) CIy4alHOTO OIBbITa, HAaXOJUTh
BEPOSITHOCTH COOBITUH B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU;

HaXOo/JuTh U (POPMYyIHPOBATh COOBITHS: TIepeceyeHrne, 00bEeJMHEHNE JaHHBIX COOBITH, COOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY, HCIOJIb30BAaTh JUarpaMMmbl Oijepa, KOOPAMHATHYIO MpPSAMYIO s
peleHust 3a/1a4, MoJIb30BaThCsl (POPMYIIOH CIIOKEHUSI BEPOSITHOCTEN Ul BEPOSTHOCTEH JBYX U Tpex
CITy4alHBIX COOBITHI;

OTIEpUpPOBATh MOHATUSMHU: YCJIOBHAs BEPOSATHOCTb, YMHOXEHHE BEPOATHOCTEH, HE3aBHCHUMBIE
COOBITHS, IEPEBO CIIYYaMHOI0 SKCIEPUMEHTA, HaXOAUTh BEPOATHOCTH COOBITUI C IMOMOIIBIO MpaBuUiia
YMHOKEHUSI, JIepeBa CIy4allHOTO ONbITA, HCIOJb30BaTh (OPMYJY MOJHOM BEPOATHOCTH, POPMYITY



baiieca mpu pemieHun 3ajad, onpeneNniaTh HE3aBUCUMOCTh COOBITHH 1O (opMyiie U MO OpraHu3aluu
CIIy4allHOT'O 3KCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOMHATOPHBIC (DOPMYIBI AJIS TEPEUUCICHHS JIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUH CITy4allHOTO OTIBITA, PEIICHUS 33124 110 TEOPUH BEPOSTHOCTEIH;

CBOOOJHO ONEpPUPOBATh IMOHATUAMHU: OWHAPHBIA CiIydalHBIH ONBIT (UCHBITAHUE), yCIEX H
HeyJaya, He3aBUCUMbIE HUCIIBITAHUS, CEPUsI UCIBITAHUM, HAXOIUTh BEPOATHOCTH COOBITHH: B Cepuu
UCIBITAaHUH J10 NIEPBOTrO yCIIeXa, B CEPUU UCHBITaHUN bBepHyIuM, B OINBITE, CBA3aHHOM CO CIy4YaiHbIM
BbIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO ONEpPHPOBATh MMOHATUSAMM: CllydaiiHas BEIMYMHA, DPACIpElesIeHHE BEpPOATHOCTEH,
auarpamMma pacrpenesieHusi, OWHapHas ciydaiiHas BeJIMYMHA, TEOMETPUYECKoe, OMHOMHAIbHOE
pacnpezeieHue.

K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

ONIEpUPOBATh IOHATHAMHU: COBMECTHOE pACIpENEICHUE JBYX CIIy4alHBIX  BEJIMYHH,
UCIOJIb30BaTh TaOJMIly COBMECTHOTO pAacHpeieieHHs [BYX CIydalHbIX BEJIUYMH JJI BbIJICJICHUS
pacnpeeseHus KaKA01 BEITMUUHBI, ONPECIICHUS HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

CBOOOJHO OIEpPUPOBaTh IOHATHEM MAaTEMAaTUYECKOro OXMJAHHUS CIIydyallHOH BEJIMYMHBI
(pactipenieneHusi), NPUMEHATh CBOWCTBA MAaTEMaTHUYECKOrOo OXXMIAHMS IPU PEHICHUH 337ad,
BBIUUCIIATh MATEMAaTHYECKOE 0’KUJITaHUE OMHOMHAIILHOTO U TEOMETPUUECKOT0 pacIpeieIeHHUI;

CBOOOJHO OIEpPUPOBAaTh NOHATHUAMU: JUCHEPCUS, CTAHIAPTHOE OTKJIOHEHHWE Cly4yalHOU
BEJIMYMHBI, IPUMEHATh CBOWCTBA JUCIEPCUU CIy4YalHOW BEIMUYMHBI (pacHpeleseHus) NpU pelIeHun
3a/1a4, BBIYUCIATH AMCIEPCUI0 M CTaHJAPTHOE OTKJIOHEHHWE TE€OMETPHUYECKOI0 M OMHOMUAILHOIO
pacnpeneleHni;

BBIUUCIIATh BBIOOPOUYHBIE XAPAKTEPUCTHKH 10 JaHHOM BBIOOPKE M OLIEHUBATh XapaKTEPUCTUKU
IeHEpaJIbHONM COBOKYITHOCTH JIaHHBIX IO BBIOOPOUHBIM XapakTepucTHKaM. OLleHHBaTh BEPOSTHOCTH
COOBITUM W MpOBEPATh MNPOCTEHIIME CTAaTUCTUYECKHE TMIIOTE3bl, MOJb3ysSICh H3YyYCHHBIMU
pacnpeneiIeHUusIMU.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmne
Ne Ili1anupyemblie 00pa3oBaTe/ibHbIE Pe3yJbTATHI H3yYeHUS (undposbie)
pa3iesioB U TeM Konrp. IIpaxr.
n/n Bcero pa3aeia (IMYHOCTHBIE, MeTaNpeAMeTHbIE, PeAMeTHbIE) oOpa3oBaTe/ibHbIE
NpOrpamMMalI pa0doTbl  padoThI
pecypcbl
[IpeacTaBisiTh OOBEKTHI U CBSA3U MEXKITY HUMHU C TIOMOIIBIO Tpada,
HaXOJUTh IYTH MEXIY BepIruHaMu rpada. Beigensts B rpade nemnu .
eMEHTE TeopHUIH yT y Bep pad . pad https://ptlab.mccme.ru/syst
1 o 3 1 1UKJIbl. CTPOUTH JE€PEBO MO ONMUCAHUIO CIYYalHOIO ONBITA, em/files/private/10 modul
rpados .
p OTHCHIBATh ClIydyallHbIe COOBITUS B TEpMUHAX JepeBa. Pemars 1.pdf
3aJ]auy C MMOMOIIBIO TpadoB
Ciny4aiinble Bb1iensiTe ¥ ONUCKHIBATh CIy4aiiHble COOBITHS B CIIYYailHOM OIIBITE.
OIIBITHI, CIIy4aiiHbIE @opMyIHpPOBAThH YCIOBUS MPOBEICHUS CIy4YalHOTO OIBITA. https://ptlab.mccme.ru/syst
2 COOBITUA U 3 Haxonuth BEpOATHOCTH COOBITHI B OMBITAX C PABHOBO3MOKHBIMU em/files/private/10 modul
BEPOSITHOCTH 3JIEeMEHTapHBIMU UCXOJAAMHU 2.pdf
COOBITHH
Onepanuu Haj Hcnonk3oBath AuarpamMMbl Jiiiepa U BepOalbHOE ONKMCaHUE
MHO’KECTBAMH U COOBITHIA TIPH BBHITIOJIHEHUU OTeparuii Haj coObITusIMU. OIIeHUBATh
COOBITHSIMH. M3MEHEHHE BEPOATHOCTEN COOBITHIA MO MEPE HACTYIUICHUS APYTUX
Crnoxxenue u coOBITHIA B clTy4aifHOM ombITe. PemaTh 3a1auun, B TOM 4HCTE C
YMHOXXEHHE HCIIOJIb30BAaHUEM JIEpEeBa CIIY4aifHOTO OMbITa, (POPMYIT CIIOKEHUS U https_./ / ptlap .mccme. ru/syst
3 BEpPOSITHOCTEH > HOKEHHS BEPOATHOCTEH em/files/private/10_modul
P ' M P 3.pdf
YcnosHas
BEPOSITHOCTb.
HeszaBucumeie
COOBITHS
3 (DopMy.]'H/IpOBaTI) 1 JOKa3bIBATh KOM6I/IHaTOpHBIC q)aKTBI. https//pt'ab mccme ru/svst
JIEMEHTBI . . :
4 4 1 HMcronp30BaTh MpaBUIIO YMHOKEHHUS, H3ydeHHbIe komOuHaTopubie  em/files/private/10 modul
KOMOMHATOPUKHU

bopMyIIbI ISl IEpeUHCICHUS JIEMEHTOB Pa3IMYHbIX MHOKECTB, B

4.pdf



https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf

TOM YHCJI€ FJIEMEHTAPHBIX COOBITUI B CIIy4aiiHOM OTIBITE.
[Tonp3oBatbest popMysiol U TpeyrodbHUKOM [lackans mist
onpezeneHus yncia couetanuid. [lpumensats popmyny Ounoma
Herotona nis nmpeoOpa3zoBaHus BbIpaKEHUIA

Cepun Pa30uBath Cl10XKHBIE IKCIEPUMEHTHI HAa OTJEJIbHBIE UCIIBITAHMSL.
[IOCIEA0BATEIbHBIX Pemate 3a1a4n Ha MOMCK BEPOATHOCTEH COOBITUI B CEpHH
UCIIBITAaHUM. WCIIBITAaHUH J0 NIEPBOTO YCIIEXa U B CepUsX UcHblTaHui bepHymin,
5 Hcneitanus 5 a TaKkKe B OMBITAX CO CIIy4allHBIM BBIOOPOM W3 KOHEYHOU https://ptlab.mccme.ru/vert
bepuymmu. COBOKYITHOCTH C UCTOJIb30BaHUEM KOMOWHATOPHBIX (DaKTOB U ical
CrnyuaiiHblii BEIOOD dbopMyI, B TOM YHCIIE B XO/€ MIPAKTUYECKON PabOTHI C
13 KOHEYHOU NPUMEHEHHEM CTaHIAPTHBIX (QYHKIIHNA
COBOKYIIHOCTH
OcBauBaTh NOHATUSA: CIy4dallHas BEJIMYMHA, paclpeieieHuE,
Tabluia pacrpeneiaeHus, [uarpamma pacnpeaenenus. Haxoautsb
3HAUYEHUsI CYMMBI ¥ IPOU3BEACHUS CIy4ailHbIX BeTUYUH. CTPOUTH
OMHapHBIE pacTpe/IeTICHUS IO OMMCAHUIO COOBITHI B CIIy4alHBIX
onbITaXx. CTPOUTH U pacro3HaBaTh T€OMETPUUECKOE U
OMHOMUaNbHOE pacipenenaeHus. PemaTs 3a1a4n Ha BHIYHCIIEHUE
. MaTreMaTH4ecKoro oxuaanus. CTpOUTh COBMECTHBIE https':/ / ptlab.mccme.ru/ syst
Caysafiisre pacnpenenenus. Mzyyarbs cBOMCTBA MATEMAaTUUECKOTIO OXKUTaHUS. em/files/private/10 _mc_)dul )
0 BCMITTHHBLT 14 Pemrars 3a1aun ¢ MOMOIIBIO U3yYEHHBIX CBOUCTB. I10 M3ydyeHHBIM 7_sluchaynye_velichiny_i
pacnpeeneHus v ' Xq raspredeleniya_prodolzhe
dbopMynaM HaXOAUTh MaTEMaTHUYECKHUE OKUTAHUS CITydalHBIX nie.pdf
BEJIMYMH, UMEIOIINX T€OMETPUIECKoe U OMHOMUAIBHOE
pacnpenenenus OcBauBaTh MOHATHUS: TUCTIEPCUs, CTAHAAPTHOE
OTKJIOHEHHE CITy4aiiHOW BenmnuuHbl. HaxoauTs aucnepcuto no
pacnpenenenuto. M3ydars cBolicTBa aucnepcuu. [1o n3ydeHHbIM
dbopmynaM HaXOJIUTh JUCTIEPCHIO OMHOMHAIBHOTO PaCIpeaeIICHHUS,
B TOM YHCJIE€ B XOJI€ MPAKTUYECKOMN pabOThI
OBUIEE 34
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https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/10_
https://ptlab.mccme.ru/system/files/private/10_
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11 KJTACC

KoJsun4yecTBo 4acos DJIeKTPOHHbBbIE
HanmenoBanme
Ne Ili1anupyembie 00pa3oBaTe/ibHbIE Pe3yJbTATHI H3yYeHUS (undposbie)
pa3aesioB U TeM Kontp. Ilpakr.
n/n Bcero pa3jaesa (IMYHOCTHBIE, MeTanpeAMeTHbIE, PeAMeTHbIE) oOpa3oBaTe/ibHbIE
NPOrpamMMblI pabdoThl  paboOThI
pecypcsbl
Pa3bupats mokaszarenscrBa TeopeM. OcBanBarh BEIOOpOUHBIH MeTox  https://ptlab.mccme.ru/
UCCIICIOBAHMIA, B TOM YHUCIIE B XOJI€ MPAKTHYECKON PabOThI S .Stem _
1 3aK0oH OOJIBIIMX YUCEIT 5 [files/private/11
klass_modul_1_zbch.
pdf
OcBauBaTh NOHSITHS: TeHEPATbHAS COBOKYITHOCTh, BBIOOPKA,
BBIOOPOYHOE CpeHEE H BEIOOPOUYHAs AUCIIEPCHs. BhIUMCIATH https://ptlab.mccme.ru/
DNeMEeHThI BBIOOPOYHBIE XaPaKTEPUCTUKH U HA UX OCHOBE OLIEHUBATH 5 .stem )
. . . [files/private/11 klass
2 MaTeMaTHU4eCKO 6 XapaKTePUCTHKU T'eHePaTbHON COBOKYMHOCTH. OCBauBaTh MOHATHS: modul
CTaTHCTUKH cTaTucThyeckas runote3a. OLeHUBaTh BEPOSITHOCTH COOBITUH U "2 elementy matemati
MPOBEPSTH MPOCTEHIINE THIIOTE3bI Ha OCHOBE BEIOOPOUHBIX IAHHBIX,  cheskoy statistiki.pdf
B TOM YHCJIC B XOJI€ MPAKTUIECKON pabOTHI
3HAKOMUTHCS MOHITUSIMH: HETIPEPhIBHAS ClTydaiiHasi BETMUMHA,
HenpepsiBHbI HENPEPBIBHOE PaCIT JICHU KIIHSI TNIOTHOCTH BEPOSITHOCTH.
crpep © CHPEPAIBHOC pACTIpeACICHHC, (beH I OTHOCTH BEPOATHOC https://ptlab.mccme.ru/
CITy4aifHbIE BETUYMHBI HaxoauTh BeposSTHOCTH COOBITHI TIO JaHHON (DYHKITUH TIOTHOCTH. system/files
3 (pacmipenenenus), 4 3HAKOMHTBHCS C IOHSITUSMU: TTOKa3aTeIbHOE paclpeiesicHue, /private/11 klass mod
MOKa3aTeIbHOE U HOpMaJIbHOE pacrpeiesieHne. Boienars mo oniucaHuio ciaydaifHbIe ul
HOPMAaJIbHOE BEJIMYMHBI, pACIIPEIEICHHBIE MO0 MT0KA3aTEIBbHOMY 3aKOHY, 10 3_sluchaynye_velichi
pacripeaeneHus HOPMaJIbHOMY 3aKOHY. Pa30upars mpuMepsI 3a]1a4, MPUBOISIIUX K ny_2.pdf
MOKa3aTeIbHOMY PACTIPEICTICHUIO U K HOPMAJIBbHOMY pacipeieICHUIO
Bb1aensiTe o OMMCaHUIO CTYYaitHOTO OTBITA BEIUYUHBI,
4 Pacnipenenenue 9 pacripenesieHnbie 1o 3akoHy Ilyaccona. Pemars 3anaum, B ToM uncie | https://ptlab.mccme.ru/
[Tyaccona B XOJI¢ MPAKTUYECKOW pabOTHI C IPUMEHEHHUEM CTaHIaPTHBIX vertical
(GYHKIM 37I€KTPOHHBIX TaOIHI]
5 CBsi3b MEXTY 6 OcBauBaTh NOHATHS: KOBapHaIus, KOYPPHUIHUESHT KOPPEISAIHH, https://ptlab.mccme.ru/
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CIIy4YaliHBIMU
BEJIMYMHAMU

O060061IEHNE U

JIUHEHas 3aBUCUMOCTh. OLIEHUBATh XapaKTep CBSI3U MEXIY
CIIy4alHBIMU BEJIMYUHAMM, UCXOJS U3 IPUPOJIbI JaHHBIX U
BBIUMCJICHHBIX XapaKTepUCTHUK. Mcnonap30BaTh tuarpaMmel

pacc€uBaHus A1 I/I306pa}KCHI/Iﬂ COBMCCTHOI'O paCcC€MBaHW TaHHBIX.

Haxoaute K03 QHUIUEHTHI OCH TUarpaMMBbl, B TOM YHCIIE B XO/€
NPaKTUYECKOH pabOTHl C MPUMEHEHHEM CTaHIAPTHHIX (DYHKIIMH

[ToBTOPATH U3yYEHHOE U BHICTPaNBaTh CUCTEMY 3HAHHI

vertical

https://ptlab.mccme.ru/
system/files/private/11

° CHCTehfaTmaum 1 klass_modul 6 povto
SHAHIH renie.pdf

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Teopus BEpOsATHOCTEH M CTATHCTHKA. DKCIIEpUMEHTaIbHOE yaeOHoe mocodue st 10 u 11 kimaccoB
obmeoOpaszoBarenpHBIX yupexaenuii / FO. H. Tropun, A. A. Makapos, U. P. Beicoukwuii, . B.
Smenko. — M.: MITHMO, 2014. — 248c.

METOJAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
https://ptlab.mccme.ru/vertical

NUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://ptlab.mccme.ru/vertical
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne K . aTra DJIeKTpOHHLbIe TU(POBLIE
Tema ypoka Bceer onTp IIpakr. A P p
n/n pador H3y4YeHHUs o0pa3oBaTe/bHbIE PECYpPChI
0 padoThI
bl
1 I'pad, cBs3HBIN rpad, NpeACTaBIEHUE 3a]aUH C 1 https://ptlab.mccme.ru/system/files/priv
MOMOIIIBIO Tpada ate/10_modul_1.pdf
5 Crenenp (BaneHTHOCTH) BepunHbl. [1yTh B rpade. Llenn 1 https://ptlab.mccme.ru/system/files/priv
U LUAKJIBI ate/10 modul 1.pdf
3 ['pader Ha mmockoctu. JlepeBo ciryqaitHoro 1 https://ptlab.mccme.ru/system/files/priv
IKCICPUMECHTA ate/10_modul_1.pdf
4 City4aiiHpIe SKCIIEPUMEHTBI (OTIBITBI) U CIyYaliHbIE 1 https://ptlab.mccme.ru/system/files/priv
COOBITHS. DIeMEHTapHbIe COOBITHS (MCXO/IbI) ate/10_modul_2.pdf
BepositTHOCTB cimydaiiHoro coOwiTusi. BepositHoctn ) )
N https://ptlab.mccme.ru/system/files/priv
5 COOBITHI B OTBITAX C PABHOBO3MOYKHBIMU 1
ate/10 _modul 2.pdf
AIIEMEHTAPHBIMU COOBITUSIMU
BeposiTHOCTB cityuaiiHoro coobiTus. BepositHocTn _ . )
6 COBHITHI B OIBITAX ¢ PABHOBOAMONELIMEL 1 https://ptlab.mccme.ru/system/files/priv
ate/10 _modul 2.pdf
AIIEMEHTAPHBIMU COOBITUSIMU
[Tepecedyenue, 00beTMHEHNE MHOKECTB M COOBITHIA, httos://otlab fevstem/files/ori
7 6 D 1 ps://ptapn.mccme.ru/system/Tiies/priv
HpOTHBOHOJ'I(i)KHBIe coObITHsI. DopMyIia CIIOKECHUS ate/10 modul 2 pdf
BEPOSTHOCTEH
8 YciioBHasE BEPOSATHOCTh. Y MHOXKECHUE BEPOSITHOCTEH. 1 https://ptlab.mccme.ru/system/files/priv
dopmyra yCIIOBHOM BEpOSTHOCTH ate/10_modul_3.pdf
9 YciaoBHag BEPOSITHOCTD. YMHOXEHUE BGpOHTHOCTeﬁ. 1 https://ptlab.mccme.ru/system/files/priv
dopmya ycIoBHOI BEpOSTHOCTH ate/10_modul_3.pdf
10 DopMya IOTHOR BEPOSTHOCTH 1 https://ptlab.mccme.ru/system/files/priv

ate/10 modul 3.pdf
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https://ptlab.mccme.ru/system/files/priv

11 o baiieca. He e cob
opmyina baiieca. HezaBucrumbie coObITHS ate/10 modul 4 pdf
12 KomOunaropHoe npaBuiio yMHokeHHs1. [lepecTtanoBkr https://ptlab.mccme.ru/system/files/priv
U paxTopHai ate/10_modul_4.pdf
13 Uucno coueranunii. Tpeyronpauk [lackais gzé?iélﬁalggurp?rg;f ru/system/files/priv
14 dopmyna bunoma HeroToHa 2,;[;5) ]S_’O//?]:Isgurrcf?;f ru/system/files/priv
15 KonTponbnas padorta Nel: "I'padbl, BEpOITHOCTH, 1
MHOXECTBa, KOMOMHATOpUKa"
bunapHblii ciy4aifHbIi ONBIT (MCIIBITAHUE), YCIIEX U
16  Heynaua. HesaBucumebie ucnbiranus. Cepust https://ptlab.mccme.ru/vertical
HE3aBHCHMBIX UCIIBITAHUHN J0 TIEPBOTO yCIexa
17 | Cepus HE3aBUCHMBIX UCTIBITAHUH JIO IEPBOTO yCIexa https://ptlab.mccme.ru/vertical
18 Cepus HE3aBUCHMBIX UCTIBITAHNN bepHymm https://ptlab.mccme.ru/vertical
19 | CayuaiiHblii BEIOOp M3 KOHEYHOIH COBOKYITHOCTH https://ptlab.mccme.ru/vertical
20 [TpakTudeckast paboTa ¢ HCIIOIB30BAHUEM IJICKTPOHHBIX
Ta0IHII
21 Cayuaiinas BenmuunHa. PacnipenienieHre BEpOsSTHOCTEH. https://ptlab.mccme.ru/system/files/priv
Jluarpamma pacrpe/ieieHus ate/10_modul_6.pdf
99 Omnepanuu HaJl Clry4aiiHBIMM Ben4uHaMH. [IprumMepsr https://ptlab.mccme.ru/system/files/priv
pacnpezneneHuil. bunapHas ciayvaiiHas BelTu4nHA ate/10_modul_6.pdf
I'eomeTpuueckoe pacnpenenenne. buHoMuaibHOE hitps://ptlab.mccme. ru/systemyfi Igs/[_)rlv
23 ACTIDeTCCHIE ate/10_modul_7_sluchaynye velichiny
pactipelt i_raspredeleniya_prodolzhenie.pdf
MaremaTu4yecKoe OKHIaHUE CyYaitHON BETUYUHBI. https;//ptlab'mccme'rUISVStem/ﬁI.eS/priV
24 CoBMeCTHOE pacipeielicHie IBYX CAyUYalHbIX BEITHUYUH ate/10_modul_7_sluchaynye_velichiny
pacripen JIBYX Gy i_raspredeleniya_prodolzhenie.pdf
o5 HeszaBucumeble cnydaiinbie BennurnHbl. CBOMCTBA https://ptlab.mccme.ru/system/files/priv

MATEMATHUYCCKOI'O OXXUAaHU. Marematuueckoe

ate/10 modul 7 sluchaynye velichiny
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OXKHU/1aHue OMHAPHOMN CITy4aifHOI BETMYMHBI

i raspredeleniya prodolzhenie.pdf

MartemMaTuueckoe OXKNJAaHHUEC TCOMETPUUCCKOI0 U

https://ptlab.mccme.ru/system/files/priv

26 HHOMUATLHOIO DACHDeIeTCHIL 1 ate/10 modul 7 sluchaynye velichiny
paciipea i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/priv
27 | Jlucriepcus U CTaHAaPTHOE OTKJIOHCHUE 1 ate/10_modul_7_sluchaynye velichiny
i_raspredeleniya_prodolzhenie.pdf
9 o o https://ptlab.mccme.ru/system/files/priv
Hucriepcys OMHApHON ciryyaiiHoi BenuunHbl. CBOMCTBA 2l
28 anne pCHH p i 1 ate/10 modul 7 sluchaynye velichiny
aucnep i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/priv
MareMaTudeckoe 0KUIAHUE IPOU3BEACHUS U 2l
29 A p a . 1 ate/10 modul 7 sluchaynye velichiny
JMCTICPCUSI CYMMBbI HE3aBUCHMBIX CIIYYAHBIX BEITHYUH i raspredeleniva prodolzhenie.pdf
30 [IpakTudeckast paboTa ¢ HCIIOJIb30BAHHEM IJICKTPOHHBIX 1
TadJIuI
Jlucriepcusi OHHOMUAIBHOTO PACIIPE/ICIICHHUS.
31 [TpakTrueckas paboTa ¢ HCIOIB30BAHUEM DIIEKTPOHHBIX 1
TalJIHI]
32 O0001IeHE ¥ cUcTeEMaTH3alus 3HAHUI 1
33 Konrtponbnas pabora Ne2: "Mcnbitanus bepnysmin. 1 1
CrnyuaiiHble BEJIMUUHBI U PACTIPENETICHUS "
34 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2
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11 KUIACC

KoaunuecTBO 4acoB

Ne Testa voora K n Hara JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero onIp- paKT. U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchbl
padoTsl | padoThI
1 Hepasencto YeOrimena. Teopema YeOnimeBa. Teopema 1 https://ptlab.mccme.ru/system/files/p
bepuyiu. 3aKoH OOJIBIIMX YHUCEIT rivate/11 klass_modul_1_zbch.pdf
5 Hepasencro YeoOnimena. Teopema UeOnimena. Teopema 1 https://ptlab.mccme.ru/system/files/p
bepnysmu. 3akoH 0ONBIIMX YUCET rivate/11_klass modul_1_zbch.pdf
3 HepasenctBo YeoObimesa. Teopema Yebbimesa. Teopema 1 https://ptlab.mccme.ru/system/files/p
bepryiiu. 3aKoH OOJIBIIMX YHCEIT rivate/11 klass_modul_1 zbch.pdf
. . https://ptlab.mccme.ru/system/files/p
4 Br100opouHbIif METO MCCIIEIOBAHUIMA 1 rivate/11 klass modul 1 zbch.pdf
5 [IpakTrueckas paboTa ¢ HCIOIB30BAHUEM JIEKTPOHHBIX 1
Ta0JIuII
I'enepanbHas COBOKYITHOCTH U CIy4aifHast BHIOOpKa. )
3HAKOMCTBO C BBIOOPOUHBIMH XapakTepuctukaMu. O1eHKa h_ttps./ /ptlab.mccme.ru/system/files/p
6 . 1 rivate/11 klass_modul _2_elementy
CPEIIHETO W IUCTIEPCUH TeHEPATbHON COBOKYITHOCTH C matematicheskoy statistiki.pdf
MTOMOIIIbIO BEIOOPOUYHBIX XapaKTEPUCTUK
I'enepanbHas COBOKYIHOCTH U CIy4aiiHas BBIOOpKA. )
3HAKOMCTBO C BBIOOPOUHBIMH XapakTepuctukaMu. O1eHKa h_ttps./ /ptlab.mccme.ru/system/files/p
7 . 1 rivate/11 klass_modul 2 elementy
CPEIHETO U IUCIIEPCUN TeHEPATIbHON COBOKYITHOCTH C matematicheskoy statistiki.pdf
MTOMOIIIBIO BEIOOPOUYHBIX XapaKTEPUCTHK
https://ptlab.mccme.ru/system/files/p
8 OrneHnBaHME BEPOSTHOCTEH COOBITUI MO BEIOOPKE 1 rivate/11 klass_modul_2_elementy
matematicheskoy _statistiki.pdf
Craructuueckas runoresa. [I[poBepka mpocTelnx runoTes ¢ h_ttps:/ /ptlab.mccme.ru/system/files/p
9 L OMOMILIO CBOHCTE 1 HEIX DaCT remyi 1 rivate/11 klass_modul 2 elementy
OMOTIBIO CBOMCTE H3yHe pactipeaese matematicheskoy statistiki.pdf
Craructuueckas runoresa. [I[poBepka mpocTeHIInX TUIIOTE3 C h_ttps:/ /ptlab.mccme.ru/system/files/p
10 MTOMOIIIbI0 CBOMCTB M3YUCHHBIX pacIpeieaeHUM ! rivate/11_klass_modul 2_elementy
B yi pactipent matematicheskoy _statistiki.pdf
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[TpakTudeckast paboTa ¢ HCIOIH30BAHUEM IICKTPOHHBIX

TalJIHI
o https://ptlab.mccme.ru/system/files/p
ITpumepsl HENTPEPBIBHBIX CIAVUYANHBIX BETUYNH. OYHKIINA -

12 pHuMep bep i Y rivate/11 klass modul 3 sluchayny

IJIOTHOCTU BEPOSITHOCTH ==
e velichiny 2.pdf
PaBromepHoe pacnpenenenue. [Ipumepst 3amad, https://ptlab.mccme.ru/system/files/p

13  npUBOAAIIKX K [TOKA3aTEILHOMY U K HOPMAJIbHOMY rivate/11_klass_modul_3_sluchayny
pacrpeeieHUusIM e_velichiny 2.pdf
OyHKIMS MJIOTHOCTH BEPOSITHOCTH MMOKA3aTEILHOTO h_ttps://ptlab.mccme.ru/system/flles/p

14 S CIIDeLeTCHIS rivate/11 klass modul 3 sluchayny
pactipesien e velichiny 2.pdf

https://ptlab.mccme.ru/system/files/p
DyHKIMS [UIOTHOCTH BEPOSITHOCTA HOPMAILHOI'O _

15 a};ni S P p rivate/11 klass modul 3 sluchayny
pactipe e velichiny 2.pdf
[TocnenoBaTeIbHOCTH OMMHOYHBIX HE3ABUCUMBIX COOBITHIA. h_ttps:/ /ptlab.mccme.ru/system/files/p

16 IIpuMmep 3amaun, npuBoIsaIed K pacupeneiaeHnto Ilyaccona rivate/11 klass modul 4 raspredele

PUMED 3a1atH, IPUBOIALICH K paclipell Y nie_puassona_1.pdf

17 [TpakTuueckast paboTa ¢ UCIONB30BAHUEM IIEKTPOHHBIX
TadJInI
KoBapuanus nByx cnydaitneix BenuuuH. Koagdunmuent .

18 https://ptlab.mccme.ru/vertical
KOPPEISIIT

19  CoBMecTHbIC HAOIOACHUS JABYX BEITMYMH https://ptlab.mccme.ru/vertical

20 | BwIOOpOYHBIH KO3 GHUIIMEHT KOPPETSIHN https://ptlab.mccme.ru/vertical
Paznuune Mexny JUHENHON CBI3BI0 U IPUYUHHO- .

21 . Yy P https://ptlab.mccme.ru/vertical
CJIEICTBEHHOU CBA3BIO

22  Jluneiinas perpeccus https://ptlab.mccme.ru/vertical

93 [TpakTrueckas paboTa ¢ HCTIOIB30BAHUEM DJICKTPOHHBIX
TalJIHIL

https://ptlab.mccme.ru/system/files/p
IIpencraBnenne JaHHBIX C IOMOIILIO TAOJIHI] U IUArPaMM, - -
24 pea A H H o Auarp rivate/11 Kklass modul 6 povtorenie

onucarciibHasA CTaTUCTHUKA

.pdf
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