MHWHUCTEPCTBO OBPA30BAHUSA U HAYKH JIOHEIIKOM HAPOJHOM PECITYBJIMKH
IFOCYJAAPCTBEHHOE BIOVKETHOE OBIIEOBPA3OBATEJBHOE YYPEXKJIEHUE
«HKOJIA Ne 8 UIMEHHU A.B. TFABPUILIEHKO I'OPOJCKOI'O OKPYI'A JNOHEIK»

JIOHEIIKO HAPOJIHOW PECTTYBJINKU
JIOHELIKASL. HAPOJHAS PECIYBIJIHMKA, I".O. JIOHELK, I". JIOHELK, TP-KT JI3EPIKHHCKOI'O, 66.,

Tei. (+7856) 314-86-63, e-mail: shkola008@mail.ru
WHH 9303014633 OKIIO 75664692

PACCMOTPEHO

Ha 3acenanuu [IIMO yuureneit

€CTeCTBEeHHO — HAYYHOI'0 IUKIIa
[Iporoxosn Nel or 26.08.2024 r.

S

C.B.Kum

COT'JIACOBAHO YTBEPX]JIEHO
3amecTuTelb JIMPEKTOpa Jupexrop ['BOY «lllkonaNe8
(Z: M.AB. 'aBpuinenko
Tananait O. Kr housiimo
& tid
/%

Kexum C.B.
126.08.2024

PABOYAS ITPOTPAMMA

yuebnoro kypea «BeposiTHOCTE M cTaTHCTHKA. YT/1y0/IeHHBIH YPOBEHb)

Adas o0yqarommxes: 10-11 knaccos

CocraBure)iun:
Kononenxo .M.,
Kum C.B.

Honenx 2024



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo MaremaTuke Ha YpOBHE cpeaHero ofOumiero obpa3oBaHusi pa3paboTaHa Ha
OCHOBE:

- Ilpukaza MunuctepctBa npocsenienust Poccuiickoit @eaepauuu ot 12.08.2022 Ne 732 « O
BHECCHUH M3MCHEHUH B (eiepalibHbIii 00pa30oBaTEIbHbIA CTAHIAPT CPEAHETO OOIIEro 00pa3oBaHUSY,
YTBEPKIAEHHBIN mpukazoM MuunHuctepcTBa obOpazoBaHuss M Hayku Poccuiickoit ®denepanuu ot
17.05.2012 Ne 413 (nanee - @I'OC COO);

- @enepanbHOil 00pa3oBaTEIBHON MPOTPaAMMBI CPEAHETO OOIIEro 0Opa3oBaHUs, YTBEPKAEHHOM
npukazoM MunucrtepctBa npocsemienuss Poccuiickoit @enepanuu ot 18.05.2023 Ne371 ( nanee OOIT
COO);

- [Ipukaza Munnpocsemenust Poccun ot 19.03.2024 Ne 171 « O BHeceHNH W3MEHEHHMM B HEKOTOpPBIE
npuka3el MunnpocBemenuss P®, kacaromumecs @enepanbHbIX 00pa3oBaTENbHBIX MPOrPaMM
HavyaJlpHOrO o0miero oOpa3oBaHUS, OCHOBHOTO 0OIIEero o00pa3oBaHUs M CpEIHEro OOMIero
00pa30BaHUS;

- [Ipukaza Munnpocsemenuss Poccuun ot 27.12.2023 Nel028 « O BHeceHU M U3MEHEHUN B HEKOTOPhIE
npuka3el MuHopHayku 1 Munnpocseenus, kacarommecs @I'OCocHoBHOro ob1iero o0pazoBaHus U
CpemHero oo1ero oopa3oBaHusy;

- [Ipukaza Munnpocsemenus Poccun ot 01.02.2024 Ne 62 « O BHECEHHHM U3MEHEHUN B HEKOTOpBIE
npuka3el Munnpocsemenus Poccun, kacatommecs (enepaibHbIX 00pa30BaTENbHBIX IPOrpaMm
OCHOBHOT'0 00IIIeT0 00pa30BaHMsI U CPEAHETO OOIIEro 00pa3oBaHUY;

- OcHOBHOI o0pa3oBaTeIbHOM MpOrpaMMBbI CpeIHero o01ero o0pa3zoBaHHs
IT'OCYAAPCTBEHHOI'O BIOJDKETHOI'O OBIIEOBPA3OBATEJIBHOI'O VYYPEXJIEHUA
«IKOJIA Ne 8 HWMEHU A.BI'ABPUIIEHKO TOPOJACKOI'O OKPYI'A JOHELK»,
YTBEPKAEHHON puKkazoM oT 26.08.2024 r. Ne 175;

Y4aeOHbIi Kype «BeposSTHOCTh M CTATUCTHKA)» YTIyOJIEHHOTO YPOBHS SIBIISIETCS MPOJIOJDKEHUEM

U pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca YriayOJEHHOTO YPOBHS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHms. YueOHBIH Kypc MpenHasHaueH Ui GopMHUpOBaHUS Y O0y4YaIOIMIUXCS CTATHCTUYECKOM
KyJbTYpPbl M TOHHUMAHHUS DPOJM TEOPUU BEPOSTHOCTEH KaK MaTEeMaTHYECKOrO WHCTPYyMEHTa s
U3yYEHUs CIy4daliHbIX COOBITHH, BEJIWYMH M mpoueccoB. IIpu wu3ydeHum kypca oOoramaroTcs
NPE/ICTAaBICHUST OOYYAIONMXCS O METOAAaX WCCICAOBAaHMS WM3MEHYMBOIO MHpPA, pPa3BUBACTCS
NOHUMAaHHE 3HAYMMOCTH U OOIHOCTH MaTeMaTHYECKHX METOJIOB IMO3HAHUS KaK HEOThEMJIEMON 4acTh
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOT O MUPOBO33PEHHUS.

Conepkanne y4eOHOro Kypca HampaBJIeHO Ha 3akKpeluieHWe 3HaHWM, MOJYYeHHBIX IpH
U3yYEeHUU Kypca Ha ypOBHE OCHOBHOI'O 00Iero o0Opa3oBaHUs, U Ha pa3BUTHE MPEICTaBJICHUN O
CIly4allHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXAY HHMHU Ha Ba)XKHBIX IMPHUMEPAX, CIOKEThl KOTOPBIX
MOYEPIHYTHl U3 OKpyXkaromero mupa. B pesynapTare y oOydarommxcsi JODKHO c(OpMUpPOBATHCS
IpeACTaBlIeHuEe 0 Hanbosee ynoTpeOUTEIbHBIX U OOUIMX MaTeMaTHYECKUX MOJEISAX, HCIOIb3yEeMbIX
JUI OMMCAaHUsl aHTPOIOMETPUUYECKUX U AEMOrpauyecKux BETUYMH, MOTPEUIHOCTEH B paszIHyYHbIE
poia M3MEpeHUsX, UIMTENLHOCTH O0e30TKa3HOW pPabdOThl TEXHUYECKUX YCTPOMCTB, XapaKTEpPHCTHK
MAacCCOBBIX SIBJICHMM M TIPOIECCOB B OOIIecTBE. YUEOHBIH Kypc sBJIsAeTCS 0a30i JJisi OCBOCHUS
BEPOSITHOCTHO-CTATUCTHYECKUX METOJIOB, HEOOXOAMMBIX CHEIHAINCTaM HE TOJIBKO HHXKEHEPHBIX
CIIeIMaIbHOCTEH, HO TaKKe COLMAJIbHBIX M TCHXOJOTHYECKUX, IIOCKOJIBKY COBPEMEHHBIE
OOIIECTBEHHbIC HAYKM B 3HAYUTEIHHOH Mepe WCIONB3YIOT ammapaT aHajin3a OOJNBIIMX JaHHBIX.
[lenTpanbHyl0 YacTh Y4eOHOro Kypca 3aHMMaeT OOCYXJIEeHHE 3aKoHa OOJbIIMX 4YHCed —
(GyHIaMEHTAJIFHOT 0 3aKOHA TPUPOJIBI, UMEIOIIEr0 MATEMaTHIECKYIO (hOPMAITU3AIHIO.



B cootBercTBUM ¢ yKa3aHHBIMM LEJIIMH B CTPyKType ydeOHoro kypca «BepostHocTh u
CTaTUCTUKa» Ha YriyOJIEHHOM ypOBHE BbIAEIIEHbl OCHOBHBIE CoOJepXkaTesibHble JUHUU: «CiyyaiiHble
COOBITUA U BEpOATHOCTU» U «CiyyaiiHble BEJIMUMHBI U 3aKOH OOJIbIIUX YUCEI.

[ToMMMO OCHOBHBIX JMHHMM B y4eOHBIIl KypcC BKJIIOYEHBI 3JIEMEHTBl TEOpPUH I'padOB U TEOPUHU
MHOKECTB, HEOOXOAMMBIEC JIsi IMOJHOIIEHHOTO OCBOCHMS MaTepuaja JaHHOro ydeOHOro Kypca H
CMEKHBIX MAaTEMAaTHUECKUX YIeOHBIX KYPCOB.

Conepxanne smHuM «CiydaiiHble COOBITMSI M BEPOSITHOCTH» CIY>)KMUT OCHOBOW  JJId
dbopMHUpOBaHUS TPEACTABICHUN O pPaCHpeNelIeHHH BEPOSITHOCTEH MEXAy 3HAYCHUSMHU CIyYaiHBIX
BeIMYMH. BaxkHylo 4acTh B 3TOM coaep:KaTellbHOM JMHUU 3aHUMAeT U3yu€HUE I'€OMETPHUUYECKOro U
OMHOMMAJIBHOTO paclpeeeHI U 3HAKOMCTBO C MX HENPEPhIBHBIMU aHAJIOraMU — MOKa3aTeIbHBIM U
HOPMAaJIbHBIM PaCIIpPEeICHUSIMHU.

Tembl, CcBSi3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMA BEIMYMHAMHU U  PACIpPEACICHUSIMH,
AKICHTHPYIOT BHUMaHUE O0YJaIONMIMXCS HA ONMUCAHWH U U3YYCHUU CIYYAlHBIX SIBICHUN C MOMOIIBIO
HenpepbIBHBIX  (QyHKuMii. OCHOBHOE BHUMAHHME YIENAETCA IOKa3aTEIbHOMY W HOPMalbHOMY
pacipeneneHusM.

B yueOHOM Kypce npeaycMaTpuBaeTcsl 03HAKOMHUTEIbHOE U3yUEHHE CBSI3H MEXAY CIydyalHbIMU
BEIMYMHAMU U ONMCAHME 3TOH CBSA3M C NOMOIIBI KO3(p(ULIMEHTa KOPPEISLUU U €ro BHIOOPOYHOTrO
aHajora. OTU 3JIEMEHTBI COAEpKaHUs Pa3BUBAIOT TeMy «JluarpamMmbl pacCeMBaHUs», U3YUYEHHYIO Ha
YPOBHE OCHOBHOT'O 00111ero 00pa30BaHusl, U BO MHOI'OM ONMPAIOTCS Ha CBEACHUS U3 KYpCOB alre0psl U
reOMEeTpHH.

Emé€ oamH sneMeHT coiepkKaHus, KOTOpPbIA Mpeasiaraercsi Ha O3HAKOMHUTEILHOM YpPOBHE —
MOCJIEIOBATENbHOCTh CIIy4ailHBIX HE3aBUCHUMBIX COOBITHM, HAcCTyNalIIMX B E€IUHULY BPEMEHH.
O3HakoOMIIEHHE C pacHpeesieHUeM BEPOATHOCTEH KOJMYECTBA TAKUX COOBITUI HOCHT pa3BHBAOILUN
XapakTep U SBISETCS AaKTyalbHBIM Ui OyIymuX aOUTypUEHTOB, IOCTYMAOIIMX HAa Yy4eOHBIC
CHEIHNaTbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HayKaMH, IICUXOJIOTHEH U yIpaBICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTH M CTAaTUCTHUKA» Ha YIJIyOJEHHOM YPOBHE
orBonutes 68 uvacoB: B 10 kmacce — 34 yaca (1 vac B Hememo), B 11 kmacce — 34 yaca (1 ygac B
HEJIEJIO).



COJAEPKXAHHUE OBYYEHUA

10 KJIACC

I'pad, cs3ubIiii rpad, myTu B rpade: mukibl u nenu. CTeneHb (BaJIeHTHOCTH) BepiuHbL. [ padsl
Ha MJI0CKOCTU. JlepeBbsi.

CrnydaifHble OSKCIEPUMEHTBI (ONBITBI) W CIyYalHbIe COOBITHS. OJEMEHTapHBIC COOBITHS
(ucxozmpl). BeposiTHOCTH CitydallHOTO COOBITHS. bBIM30CTh YAacTOTBI W BEPOATHOCTU COOBITHH.
Crny4daifHble ONbITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu  HajJ COOBITHSMH: IepeceueHue, OOBEAMHEHHE, IPOTHBOIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmMysia clI0kKeHHUs BEPOSITHOCTEN.

VYcnoBHAas BEPOATHOCTb. YMHOKEHHE BEPOATHOCTEH. [lepeBO CllydalHOro 3KCIIEPUMEHTA.
®opmyna nonHoi BepositHocTu. Dopmyina baiieca. HezaBucumble coObITHS.

bunapHblil citydaiiHbIi ONBIT (MCOBITaHUE), yenex U Heynada. HesaBucumblie ucnsitanus. Cepust
HE3aBUCUMBIX HCHBbITaHUN 10 mepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucno coderaHuil.
Tpeyronbuuk [lackans. ®opmyna 6uHoma HeloToHa.

Cepust He3aBuCUMBIX UcniblTaHui beprymmun. CinyyaiiHblii BBIOOp M3 KOHEUHON COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHocTell. [luarpamma pacnpenenenus. Onepauuu
HaJ| Clly4ailHbIMU BelMyuHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B ToM
YICIIe TEOMETPHUECKOe U OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacnpeneneHue IByX ciydyailHbiX BenuuuH. HezaBucumbie ciydailHble BETUUHHBIL.

MaremaTudeckoe OXKHJaHHWE CIIy4alHOW BeMYMHBI (pactipeneneHus). [Ipumepsl nmpuMeHeHus
MaTEeMaTUYECKOTO OXHJAaHUA (CTpaxoBaHHE, JOTepes). MaTeMaTHdeckoe OXKUIaHHe OWHApHOM
ClIy4allHOW BEJIMYMHBL. MaTeMaTU4ecKoe 0XXHJAHUE CYMMBbI CIIyYallHbIX BEIMYMH. MaTeMaTuyeckoe
OXKUJAHHE TEOMETPUYECKOr0 U OMHOMUATILHOTO pacipeaeieHui.

Jucnepcust U CTaHAApTHOE OTKJIOHEHHUE CllydailHOW BenuuuHbl (pacnpeneneHus). Jucnepcus
OWHapHOW CIydyallHOW BEMMYHMHBI. MaTeMaTHuecKoe OXHIaHWE TMPOM3BEICHUS M JTUCIIEPCHS CYMMBI
HE3aBUCHUMBIX CIy4YalWHbIX BeJWYWH. Jlucmepcus W CTaHJAPTHOE OTKJIOHEHHWE OWHOMHAIBHOIO
pacnpenenenus. JJucrnepcus U CTaHJapTHOE OTKIOHEHHE T€OMETPUYECKOrO pacpeielICHusl.

HepasenctBo YeOsniméBa. Teopema UeOwiméBa. Teopema beprymmm. 3akoH OOnbIIMX YHCEl.
Bribopounsiit Metox uccienoBaHuil. Bribopounsie XxapaktepucTtuku. OlEHHBaHUE BEpOSITHOCTH
COOBITUSA TO BBIOOPOYHBIM JaHHBIM. IIpoBepka MPOCTEHIIMX TUMOTE3 C MOMOUIbIO H3YYEHHBIX
pacrpeaeaeHui.

HenpepbiBHble ciydaiiHple BenuuuHbl. [Ipumepbl. @DyHKUIMS IJIOTHOCTH  BEPOSATHOCTH
pacnpeneneHus. PaBHOMepHOe pacmpenerneHue W ero CBOWCTBA. 3ajayd, MPUBOASAIIME K
MIOKA3aTeJIbHOMY paclpeiesieHuo. 3aJauu, IPUBOASAIINE K HOPMaJIbHOMY pacnpeznenenuto. OyHkius
IUIOTHOCTU BEPOSITHOCTH IMOKA3aTEIbHOIO pacmpeneieHus, (YHKIUS IUIOTHOCTH BEPOSTHOCTU
HOpPMAaJIbHOTr' 0 pacnpeaenaeHus. OyHKIMS IIIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O pacIlpeeIeHHUs .

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, MNPUBOAAIINE K
pacnpenenenuto [lyaccona.

KoBapuanust aAByX ciaydaiiHbIX BequduH. Koddduiument imHeiHon koppeisiun. CoBMeCTHbIE
HAOIIOIeHNsI IBYX BeIM4YWH. BBIOOpOUHBIH KOd(hduImeHT koppensuun. Paznudane Mexay JTUHEHHON
CBSA3BIO U MPUYMHHO-CIIEACTBEHHOM CBA3bI0. JIMHEIHas perpeccus, MeTOl HAMMEHbIINX KBaJApaTOB.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkIaHCKOr0 BOCIIUTAHUSA S

cpOpMHUPOBAHHOCTD TPAXKAAHCKOM MO3UIIMHM O0YYarOIEerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJileHa POCCHIICKOro OOIIeCTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYp, SBJICHHUH, MPOIEAyp I'PakJaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHI U APYyroe),
YMEHHUE B3aMMOJICHCTBOBATH C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHUHM C UX (DYHKIHSIMHU WU
Ha3Ha4YCHUEM,;

2) IaTPHOTHYECKOI0 BOCIIUTAHUA:

cOopMHUPOBAaHHOCTh POCCHHCKON TPaKTAHCKOM HMAEHTUYHOCTH, YBAXXEHHUS K TPOLIUIOMY U
HACTOSIIIEMY POCCHUMCKOM MaTEeMaTUKH, LEHHOCTHOE OTHOLIEHUE K JOCTHIKCHMSIM POCCHUICKUX
MAaTEMaTUKOB U POCCUICKON MAaTEMaTUYECKOHN IIKOJIbI, MCIOJIB30BAHUE dTUX JOCTHXKECHUM B APYrUX
HayKaxX, TEXHOJIOTUX, chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEHl poccuiickoro Hapona, c(hOpMHUPOBAHHOCT HPABCTBEHHOI'O
CO3HAHMSI, 3TUYECKOr0 IIOBEIEHUS, CBI3aHHOIO C MPAaKTUYECKUM IIPUMEHEHUEM JTOCTH)KEHUN HAYKU U
JeATeIbHOCTBIO YU4EHOI 0, OCO3HaHUE JIMYHOIO BKJIa/la B IOCTPOCHUE YCTOHUHUBOrO Oy IyLIero;

4) 3¢TeTH4eCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIOYasl 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, pELICHUH, pacCyXIEeHUI, BOCHPUUMYMBOCTh K MATEMAaTHYECKUM aCIEKTaM
pa3INYHBIX BU/I0B UCKYCCTBA;

5) ¢pu3nyeckoro BOCHUTAHMS:

cOopMHUPOBAHHOCTh YMEHHUS NMPUMEHATh MaTeMaTU4YeCKWe 3HAHUS B HMHTEpecax 370pOBOrO U
6e3onacHoro obpasa *KM3HHM, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/10pOBBIO (3110pOBOE MHUTAHUE,
cOaaHCHUPOBAHHBIM PEXUM 3aHATHI W OTAbIXA, peryispHas ¢u3MuecKas aKTHBHOCTB), (uzndeckoe
COBEPILIECHCTBOBAHUE IIPU 3AHATUAX CIIOPTUBHO-030POBUTEILHON IEATEIBHOCTHIO;

6) Tpy10BOro BOCIIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTU TPYAOIIOOMs, MHTEpeC K paszIHyYHbIM cdepam
npo(ecCHOHANBbHOM JEeSITEeIbHOCTH, CBS3aHHBIM C MaTeMaTHKOH M e MpUIIOKEHUSMH, yMEHHue
COBepILIaTh OCO3HAaHHBIA BbIOOp Oyayuiel mpodeccun U peanu3oBbIBaTb COOCTBEHHBIE KM3HEHHBIE
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4YEeCKOMY OOpa30BaHMIO U €aMOOOpa30BaHUIO Ha
IPOTSDKEHUU BCEW JKU3HM, F'OTOBHOCTh K AaKTHMBHOMY Y4YacTHUIO B DPEIIEHHUU IPAKTHYECKUX 3a1ad
MaTEMaTUYECKOM HAIIPaBJIEHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIMTAHUS

cOpMHUPOBAHHOCTb ~ SKOJIOTMYECKOH  KyJbTYpbl, IIOHHMaHHE  BJIMSIHHUA  COLMAJIBHO-
HKOHOMUYECKHX IPOLIECCOB Ha COCTOSIHUE MPUPOIHON U COLMATIBbHOM Cpesibl, 0CO3HAaHUE IrJ100aJIbHOTIO
XapakTepa 3KOJOTMYECKUX MpoOJsieM, OpHEHTAlMs Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAaHUU s
peleHus 3a1a4 B 00JaCTH OKPY’KaroIled Cpenibl, INIAHUPOBAHUE ITOCTYIIKOB U OLEHKU UX BO3MOXKHBIX
MOCJIEACTBUN [T OKPYXKAIOLIEN Cpenbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS
HayKH U OOIECTBEHHOW MPAKTHKH, TOHMMaHHWE MAaTeMaTHYECKOW HayKH KakK cQepbl ueIoBEeYeCcKOM
JeSITeIbHOCTH, 3TANoOB €€ pa3BUTHS W 3HAYMMOCTH JUIS pa3BUTHUS LUBWIM3ALMM, OBJIAJCHUE S3BIKOM



MaTeMaTHKd W MaTeMaTH4YeCKOH KYHBTypOﬁ KaKk CpC€ACTBOM IIO3HAHUA MHpPA, TOTOBHOCTH
OCYHICCTBJIATH MTPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTh MHAUBUAYAJIBHO U B T'PYIIIIC.

METANIPEJMETHBIE PE3YJIBTATBI
IMo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE NelCTBHS

ba3oBble jjornyeckue A1eMCTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYLIECCTBEHHBIE MPU3HAKN MAaTEeMAaTUYECKHX OOBEKTOB, TOHSTHH,
OTHOIIGHUH MEXKIy TMOHSATUSAMH, (QOPMYITUPOBATH ONpEACIICHUS TOHATHUH, YyCTaHABIMBAThH
CYLISCTBEHHBI TpPU3HAK KIacCU(PHUKAIMU, OCHOBAHUS JUIS OOOOIICHHS W CpaBHEHHS, KPUTECPHH
MIPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (DOPMYIHpPOBATP H MNPEOOPA3OBHIBATH CYXKICHUS: YTBEpAUTENbHBICE U
OTpHIIATEeIbHBIC, ENMHUYIHBIC, YACTHBIC M O0IINE, YCIOBHEIE;

BBISIBJISITH MATEMATHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHBOPEYHS B (PaKTax, TaHHBIX,
HAOIMIOJICHUSIX W YTBEPXKICHUSX, NpeIjiaraTh KPUTEPHUH [UIS BBISIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHN;

JeNiaTh BBIBOABI C HCIOJNB30BAHMEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJII0UCHUH, YMO3aKIFOUCHUN 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIHO [O0KA3aTENbCTBA MaTEMAaTHYECKUX YTBEPXKICHUU (TpsAMBbIE U OT
MPOTHUBHOI0), BHICTPAWBATh apryMEHTAIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BBIBOJIBI,

BBIOMpPATh CIIOcO0 perieHus yueOHOM 3amayu (CpaBHMBAaTh HECKOJIbKO BAapHUAHTOB pELICHUS,
BBIOMpATh HAaUOOJIEe MOAXOMANINI C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUA:

UCIONb30BaTh BOIMPOCHI KAaK HCCIIENOBATENbCKANH HHCTPYMEHT MO3HAHUS, (OpMyIHpPOBaTh
BOMPOCH, (UKCUPYIOLIHE MPOTUBOpEUre, MpodJeMy, YCTaHaBIMBAaTh HCKOMOE H JaHHOE,
(bopMHIpOBaThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIINIO, MHEHUE;

MIPOBO/IUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIEIOBAaHUE IO YCTaHOBJICHHUIO
O0COOCHHOCTEW MaTEeMAaTUYeCKOro OOBEKTa, SBIICHUS, IPOIECCa, BBIIBICHHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (HOPMYJIMpPOBaTh OOOOINEHUS W BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HAOJTIOJICHNSI, WMCCIICAOBaHUsS, OICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX pPE3yJbTaTOB, BBIBOJAOB H
0000 11IEHNI;

IIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOIIECCa, a TaKXKe BBIABUTATH MPEIOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nungopmanueii:

BBIIBJIATH JeuuuThl MHQOpPMALUU, AAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BONPOC U JUIS
peleHus 3a1auu;

BbIOMpaTh  WMH(OpMANMI0O W3  WCTOYHUKOB  pA3IMYHBIX  TUIIOB,  aHAJIU3UPOBATb,
CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3THYHBIX BUOB U (POPM Ipe/icTaBICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIUIO, MPEACTABIATh €€ B pa3IUYHbIX (opMax, WILTIOCTPUPOBATH
rpaduuecKu;

OLIEHUBATh HAJAEKHOCTh MH(OPMAITUH TT0 CAMOCTOSITENFHO C(HOPMYIMPOBAHHBIM KPHTEPHSIM.
KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIe AelicTBUS

OO0wmenne:

BOCIIPUHUMATH ¥ (DOPMYIUPOBATH CY>KJCHUS B COOTBETCTBUU C YCIIOBUSAMU U LEISIMH OOIIICHUS,
SICHO, TOYHO, I'PAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 XO/Ty PEIICHUS 3a]]a4H, KOMMEHTHPOBATh IMOJTYYCHHBIH Pe3yJbTaT;



B X0 OOCYXJEHHs 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYXJaeMOHl TeMbl, MpPOOJIEMBI,
pemaeMol 3ajadyM, BbICKa3blBaTh MWJEU, HALEJICHHbIE HA IIOUCK pEIIEHHs, COIMOCTABJIATH CBOU
CYXJEHUS C CYXACHMSIMM JAPYTrUX Y4YaCTHUKOB JAuaiora, oOHapyXuBaTh pa3jMuMe€ U CXOJACTBO
MO3UILIMM, B KOPPEKTHOM Popme popMyIHUpOBaTH pa3HOIJIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl pPEIICHUS 3aJauyd, OKCIEPUMEHTAa, MCCIEJ0BaHMs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh ()OPMAT BBICTYIUIEHUS € y4€TOM 3ajau IMpe3eHTalud U O0COOEeHHOCTEeH
ayIUTOPHH.

PeryasiTuBHbIC YHHBeEpPCATbHbIC Y4eOHbIC AeHCTBUS

Camoopranusanus:

COCTaBJSITh IUIaH, AJNTOPUTM pEIIEHUs 3aJauyd, BBIOMPATh CIOCOO pEHIeHHs C Y4ETOM
UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHPOBaTb U KOPPEKTUPOBATH
BapHaHThI pElIEHNH ¢ y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJ1b, SMOIIMOHAIbHbIN HHTEJJIEKT:

BJIa/IETh HaBbIKaMM I103HABATEIbHOM pe(IeKkcuu Kak OCO3HAaHUS COBEpLIAEMbIX IEWCTBUM U
MBICIIMTENBHBIX IPOLIECCOB, UX PE3YJbTaTOB, BJAJETh CIHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
npolecca U pe3yJibTaTa pelleHnss MaTeMaTUUECKOH 3a1auu;

NpEABUIETh TPYAHOCTH, KOTOpPbl€ MOI'YT BO3HUKHYTh IIpU pELIEHUM 3a/layd, BHOCUThb
KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HallICHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBME PE3yJIbTaTa LEJIU U YCIOBUAM, OOBICHATh NPUUUHBI JOCTUKEHUS WU
HEJIOCTHI)KEHUSI PE3YJIbTaTOB JEATEIbHOCTH, HAaXOAMTh OWIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY
OIIBITY.

CoBMecTHast 1eAATEJIbHOCTD:

[IOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM M WHAMBHUIYaJbHOM paboThl mpHU
pelIeHn yueOHbIX 3aj7ja4, IPUHUMATh L€ COBMECTHOM AESITENbHOCTH, MJIAHUPOBATh OPraHU3aLUI0
COBMECTHOH paboThl, pacrpeaessiTb BUIbl paboT, 10roBapuBaThCs, 00CYKAaTh MPOLECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOJIBKHX JIFOCH;

y4acTBOBaTh B TPYIMOBBIX (opmax paboTel (0OCYXIeHHS, OOMEH MHEHHMH, «MO3TOBBIC
LITYPMbI» U UHBIE), BBINOJHITH CBOIO 4acTb PabOThl U KOOPAMHUPOBATH CBOM IEHCTBUS C IPYTMMH
YJIeHaMH KOMaHJbI, OLIGHHBAaTh KAadeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPHSM,
cOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSL.

MNPEJMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca o0y4aromuicst HAy4UuTCs:

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: Tpad, MIOCKHH rpad, cBA3HBIN rpad, MyTh B rpade, Lerb,
IIUKJI, AE€PEBO, CTEIIEHb BEPIINHBI, IEPEBO CIy4YaHHOTO SKCIIEPHUMEHTA;

CBOOOJIHO OMEpPUPOBATH MOHATUSAMH: CIYYailHBIA AKCHEPUMEHT (OIBIT), clydailHoe coObITHE,
JNIeMEHTapHOe chydailHoe CoOObITHE (SJIEMEHTApHBIA MCXON) CIy4alHOTO OMbITa, HAaXOTUThH
BEPOSTHOCTU COOBITUI B OMBITAX C PABHOBO3MO)KHBIMH JIEMEHTAPHBIMU COOBITHIMH;

HAXOAUTh U (HOPMYITUPOBATH COOBITHS: IIEpecedueHrne, 00beIMHEeHNE TAaHHBIX COOBITUH, COOBITHE,
MPOTUBOIOJIOAKHOE JAHHOMY, MCIOJIb30BaTh JUarpaMmbl Oiiepa, KOOPAMHATHYIO MPAMYIO Jis
peleHus 3a/1ad, mojab30BaThCs (HOPMYIOi CIOXKEHHS BEPOSATHOCTEU IJIsI BEPOATHOCTEH JIBYX M TPeX
CITy4alHBbIX COOBITUH;

OTEepUPOBATh TMOHATUSIMH: YCIOBHAs BEPOSITHOCTh, YMHOXXEHHE BEPOSITHOCTEH, HE3aBUCHMBIC
COOBITHSI, IEPEBO CIYYANHOTO IKCIIEPUMEHTa, HAXOJUTh BEPOITHOCTH COOBITHI C TTIOMOIIBIO MTpaBHIIa
YMHOXKEHHUS, JepeBa CIy4ailHOT'O OIbBITA, MCIOJIL30BaTh (POPMYIY TMOITHOW BEpPOSITHOCTH, (HOPMYITY



Baiieca nmpu pemeHuu 3agad, onpenessaTh HE3aBUCUMOCTb COOBITUI IO (opMyJie U IO OpraHU3aLuu
CIIy4alHOr'O 3KCIEPUMEHTA;

MIPUMEHATh U3y4YE€HHblE KOMOMHATOPHBIE (OPMYJIbI AJI NEPEUUCICHUS 3JIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUI CIIy4ailHOTO OIbITA, PEIIEHUs 3aad 10 TEOPUHU BEPOATHOCTEH;

CBOOOZHO ONEpPUPOBATH IMOHATHAMU: OMHAPHBIM CIy4ailHBIM ONBIT (MCHBITAHHE), yCIEX H
HeyJaya, HE3aBUCHUMBIE MCIIBITAHUS, CEPUsS UCIBITAHUM, HAXOAUTH BEPOSTHOCTH COOBITHIL: B cepuu
UCIIBITAHUN 10 IEPBOrO yClexa, B CEPUM UCIBITAaHUKW BEepHyIIu, B ONbITE, CBSI3aHHOM CO CIy4YailHbIM
BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOZHO OIEpPUPOBATH IMOHATUAMHU: CIydalHash BEJMYMHA, pAcCIpeesieHHe BEpOSTHOCTEH,
quarpamMma pacrnpesneneHusi, OuHapHas clydaiiHas BEJMYMHA, T€OMETPUYECcKoe, OMHOMMAIBLHOE
pacrpeneaeHue.

K koniy 11 kanacca o0y4aronmiicst HAy4UTCs:

OIIEpUPOBATh  IMOHATUSMU: COBMECTHOE pACHpENEICHHE JBYX CIy4YalHBIX BEJIMYUH,
UCIOJb30BaTh TAOJIMIly COBMECTHOI'O pACHpElNeieHUsl BYX CIIyYalHbIX BEJIMYMH JUISI BBIJEICHUS
pacnpeneneHus KaK10i BEIMYHUHBI, ONPEAECICHNs HE3aBUCUMOCTH CIIy4alHbIX BEIIMUYNH;

CBOOOJIHO OIEpUpOBaTh IOHATHEM MAaTEMaTHUYECKOI'O0 OXHUJAHUS CIydyalHOHW BEJIMYUHBI
(pactipeniesieHusl), NPUMEHSATh CBOICTBA MaTEMaTHUYECKOIO OXHUJIAHUS IMpU pELIeHUH 3ajad,
BBIYUCIIITh MAaTEMAaTHUECKOE OXKUAaHNE OMHOMUAIBHOIO U T€OMETPUUYECKOT0 PacpeiesIeHHIH;

CBOOOZHO ONEpUPOBaTh MOHATUAMHU: JUCIEPCHs, CTAHJAPTHOE OTKJIOHEHHE CllydyailHOM
BEJIMYUHBI, IPUMEHATh CBOMCTBA JUCIIEPCUU CIy4allHON BEJIWYMHBI (paclpenesieHus) IpU PEeLICHUH
3a]a4, BBIYUCIATH JUCIEPCUI0 M CTAHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOrO M OMHOMMAIBHOIO
pacrpeaeseHuil;

BBIUUCIIATh BBIOOPOYHBIE XapPAKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHMBATh XapaKTEPHUCTHUKU
IEHEpPaJIbHON COBOKYIHOCTU JIaHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OLeHMBaTh BEPOSTHOCTH
COOBITMH W TPOBEpSATh NPOCTEHIINME CTATUCTUYECKHE THUIMOTE3bl, TOJb3YACh H3YUCHHBIMU
pacrpeneneHUusIMHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmenoBanue
Ne Ilnanupyemblie 00pa3oBaTe/ibHbIC Pe3yabTaThl H3y4YeHUS (uugposbie)
pa3fesioB U TeM Kontp. | IIpaxr.
n/n Bceero pa3nena (JIMYHOCTHBIE, MeTaNpeAMeTHbIE, IIPeIMeTHbIE) oOpa3oBarejibHbIE
NpOrpaMmbl padoThl | paboThI
pecypcsl
[IpenctaBisaTh OOBEKTHI M CBSI3M MEXKTy HUMH C TIOMOIIBIO Tpada,
HaxOJUTh IIyTU MEXY BEpIIMHAMU rpada. Beinenats B rpade nenu .
YT — y y Bep pad ) pad https://ptlab.mccme.ru/syst
1 o 3 Y HUKJIbl. CTPOUTH IEPEBO MO ONMUCAHUIO CIIyYalHOI'O OIbITA, em/files/private/10 modul
rpadoB .
P OIKCHIBATh ClTyyaliHble COOBITHS B TEPMHUHAX JiepeBa. Pemartp 1.pdf
3aJja4¥ C TOMOIIIBIO rpadoB
Ciy4aiinsle Bb1iensaTh ¥ onuChIBaTh CIy4aiHbIE COOBITHS B CIIy4aiiHOM OIIBITE.
OIBITHI, CIIy4YailHbIE DopMyIHPOBATH YCIOBHS MPOBEACHUS CIy4alHOIO OIBITA. https://ptlab.mccme.ru/syst
2 COOBITHS U 3 HaxomuTe BepOsITHOCTH COOBITHI B OMBITaX C PABHOBO3MOKHBIMU em/files/private/10 modul
BEPOSITHOCTH 3JIEMEHTapHBIMU M CXOJaMH 2.pdf
cOOBITHIT
Onepauuu Hax Hcnonp3oBaTh AuarpaMMbl Ditsepa u BepbaibHOE OMUCaHNe
MHOXECTBaMU U COOBITHI MPU BBITTOJHEHUH OTepaluii HaJl COObITHsIMU. O1IeHUBATh
COOBITHSIMHU. M3MEHEHHUE BEPOSTHOCTEH COOBITHI MO MEepe HACTYTUICHHS IPYTUX
Cnoxenue u COOBITUH B CiTy4aifHOM ormbiTe. Pemarte 3a1a4uu, B TOM 4HCIIE C
YMHOKEHHE UCIOJIb30BAaHUEM JIepPEBa CIYy4YailHOT O OMbITa, GOPMYII CIIOKEHUS U https_./ / ptlap.mccme.ru/ Syst
3 . 5 . em/files/private/10 _modul
BEPOSITHOCTEN . YMHOKEHHUSI BEPOSITHOCTEN Jf
3.p
VYcnoBHas
BEPOSTHOCTb.
HesaBucumele
COOBITUSA
3 q)OpMy.]'II/IpOBaTB 1 1OKa3bIBATh KOM6I/IHaTOpHBIe q)aKTI)I. https//pt'ab mcecme ru/syst
JIEMEHThI o = -
4 4 1 Hcnosb30BaTh TPaBUIIO YMHOKEHHUSI, U3YYEHHBIE KOMOMHATOPHBIC em/files/private/10 modul
KOMOWHATOPUKU

(bOpMYITBI 151 TIEPEUUCIICHHS JIEMEHTOB Pa3JINYHBIX MHOXKECTB, 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 YHCJIE JIEMEHTapHBIX COOBITUH B CIy4ailHOM OIIBITE.
[Tonb3oBaTbes popmyiioi u TpeyrojapaukomM [lackans aist
olpeseNieHHst Yrcia couetanuid. [IpumensTs popmyny OnHoma
Herorona n1st mpeoOpa3oBaHusl BRIpaK eHUI

Cepun
MOCJICA0BATEIIHLHBIX
HUCIIBITAaHUM.
HcnbiTanus
bepnymnm.
Cry4aitHblii BBIOOD
13 KOHCUHOU
COBOKYITHOCTH

Pa3buBaTh ClIOKHBIE SKCIIEPUMEHTHI Ha OTJEIbHBIE UCTIHITAHUS.
PemaTs 3a1aun Ha MOMCK BEPOATHOCTEH COOBITHI B CEpUH
WCIIBITAHUM JI0 TIEPBOTO YCIIeXa M B CEPUSIX UCTIBITAaHUN bepHyum,
a TaKKe B OMbITaX CO CIy4ailHBIM BHIOOPOM M3 KOHEYHOM
COBOKYITHOCTH C MCIIOJIb30BAHHEM KOMOMHATOPHBIX (PaKTOB U
dbopmyn, B TOM YKCIIE B X0/1€ MPAKTUYECKOM paboThI ¢
MPUMEHEHUEM CTaHJapTHBIX (QYHKIUI

https://ptlab.mccme.ru/vert
ical

Criyualinble
6 BEJIMYUHBI U
pacrpeeieHust

14

OcBauBaTh NOHATHUA: CIy4aiiHasi BEJIMYMHA, pACIPEEICHUE,
TabyuIa pacupeesieHus, iMarpaMma pacnpezaenesus. Haxonuts
3HAYCHHSI CYMMBI M ITPOU3BEACHUS CITydailHbIX BeTnduH. CTPOUTH
OMHApHBIC paCIPEIETICHHS 10 ONMMUCAHUIO COOBITHIA B CITy4aitHBIX
onbiTax. CTPOUTH U PAaCIO3HABATH FTEOMETPUYECKOE U
OMHOMMAJIbHOE pacrpeseneHus. Pemars 3agaun Ha BHIYUCICHUE
MaTeMaTUYECKOro oxkuianusi. CTpOUTh COBMECTHBIE
pacmpeneneHus. M3ydaTs CBOMCTBA MAaTEMAaTHUYECKOT'O OXKHIAHHS.
PemaTe 3a1aun ¢ IOMOIIBIO U3yYEHHBIX CBOMCTB. [10 n3y4eHHbIM
dbopMynaM HaXOAUTh MATEMATUUECKUE OXKHIAHUS CIyIaitHBIX
BEJIMYMH, UMCIOIINX T€OMETPUIECKOE U OMHOMUAIBHOE
pacnpenenenust OCBanBaTh MOHATHUSA: TUCIIEPCHUS, CTAHIAPTHOE
OTKJIOHEHHU € CIIy4allHOM BeM4YrHbL. HaxoauTh qucrnepcuio mno
pacnpenenenuto. M3yuates cBoiicTBa nucnepcuu. 11o nzydeHHbM
dbopMynaM HaXOAUTh TUCIIEPCHUI0O OMHOMHUAIILHOTO PACIIpeIeICHUS,
B TOM YHCJIC B XOZ[€ MPAKTHIECKON pabOThI

https://ptlab.mccme.ru/syst
em/files/private/10 _modul
7 _sluchaynye velichiny i
raspredeleniya_prodolzhe

nie.pdf

OBIIEE
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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_

KOJIMYECTBO
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11 KJIACC

Kosun4yecTrBo yacos JIeKTPOHHBIE
HaunmenoBanue
Ne Ilnanupyembie 00pa3oBaTe/ibHbIC Pe3y/bTaThl H3y4EHHUS (uugposbie)
pa3jesioB U TeM Kontp. | IIpakr.
n/n Bceero pa3nesia (JIMYHOCTHBIE, MeTaNpeIMeTHbIE, IIPeIMeTHbIE) oOpa3oBare/ibHbIE
NporpaMmel padoThl | padoThI
pecypcsl
Pa3bupath nokaszatenbcTBa TeopeM. OcBamBath BeIOOpoUHbIA MeTon | https://ptlab.mccme.ru/
UCCJIEZIOBAHUMN, B TOM YHUCJIE B XO/1€ MPAKTUYECKON paboThI system
1 3aKoH OOJIBIINX YHCE 5 [files/private/11
klass modul 1 zbch.
pdf
OcBauBaTh MOHATHS: TEHEpabHAs COBOKYITHOCTb, BEIOOpKA,
BBIOOPOYHOE CPE/IHEE U BBIOOPOYHAS TUCTIEPCUs. BBIYUCIISTE https://ptlab.mccme.ru/
DneMEeHTbI BBIOOPOYHBIE XapaKTEPUCTUKH M HA UX OCHOBE OI[€HUBATh S _Stem .
. . | [files/private/11 Klass
2 MaTeMaTUYEeCKOM 6 XapaKTEepPUCTUKU FeHepajbHOM COBOKYNHOCTU. OCBanuBaTh MOHATHUS: modul
CTaTUCTHKHU CTaTHCTHYECKAs rI/IUHOTesa. OneHuBaTh BEPOSTHOCTh COOBITUH U 2 elementy matemati
TIPOBEPSITH IPOCTEHIINE TUIOTE3bI HAa OCHOBE BEIOOPOYHBIX NAHHBIX, | cheskoy statistiki.pdf
B TOM YHCJIE B X0/I€ IPaKTHUECKON paboThI
3HAKOMUTHCS OHSATUSIMU: HETIPEphIBHAS CIydaiiHas BEIWYUHA,
HenpepoiBHbI HEMpPEPBIBHOE pacII JICHU HKIIUS TUIOTHOCTH BEPOSITHOCTH.
enpep ¢ CLPCPBIBHOC PACIPEACICHHC, (bvy I OTHOCTH BEPOATHOC https://ptlab.mccme.ru/
Clly4aiiHble BEJIMYUHBI HaxomuTb BEpOSTHOCTH COOBITHIA 11O TAaHHOW (PYHKIIMH TUIOTHOCTH. system/files
3 (pactipenenenus), 4 3HAKOMUTHCS C TOHSATUSAMU: TTOKa3aTEIHHOE pacipeiesieHue, /private/11 klass mod
MOKA3aTeIbHOE U HOpPMaJIbHOE pacrpesieneHne. BeiiensaTs Mo ONMCcaHuio CirydaiiHbIe ul
HOpMAaJbHOE BEJIMYUHBI, PACIPEAEICHHbIE 110 I10KA3aTEIILHOMY 3aKOHY, 110 3_sluchaynye velichi
pacnpeneneHus HOPMaJIbHOMY 3aKOHY. Paz0upaTh mpumepsl 3aa4, MPUBOASIINX K ny 2.pdf
IIOKa3aTEeIbHOMY PACHPENEICHUIO U K HOPMAJIBHOMY PACIPEICICHUIO
BoiaensaTs no onucaHuio ciiydyaiiHOIrO ONbITa BEIMYUHBI,
4 Pacnipenenenne 5 pacnpenenennsle 1o 3akony Ilyaccona. Pemats 3anaun, B Tom uncne | https://ptlab.mccme.ru/
ITyaccona B XO/1€ MPaKTUYEeCKON pabOThI C MPUMEHEHUEM CTaHAapTHBIX vertical
(GYHKIMIA 37EKTPOHHBIX TaOJINLL
5 CBs3b MEXIY 6 OcBauBaTh MOHSTHS: KOBapHaIUs, KO3()PHUITUESHT KOPPEIAIUH, https://ptlab.mccme.ru/

12




CIIy4YalHbIMHU
BEJIMYMHAMU

JMHEHas 3aBUCUMOCTh. OLIEHUBATh XapaKTep CBSA3H MEKIY
CIIy4aiiHbIMM BEJIMYMHAMM, UCXOIS U3 IPUPOIBI JAHHBIX U
BBIYHUCIICHHBIX XapaKTepUCTUK. M crIonbp30BaTh quarpaMmsl

pacCCuBaHuA I I/1306pa)KeHI/ISI COBMCCTHOI'O paCcCCMBaHUA JaHHBIX.

HaxomuTh K03 GHUIHEHTHI OCH TUarpaMMBbl, B TOM YHCJIE B X0O/1€
MPaKTUIECKOH pabOThl ¢ IPUMEHEHUEM CTAaHAAPTHBIX (QYHKIUH

vertical

O0001eHne u

HOBTOpSITI) HN3Y4YCHHOC U BBICTPpAUBATL CUCTCEMY 3HAHUHU

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

6 11
CHCTeI\faTmaum klass modul 6 povto
3HAHUMN renie.pdf

OBHIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME

13




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Teopust BEpOSTHOCTEH U CTATHCTHKA. DKCIEepUMeHTanbHOoe yuebHoe mocobue st 10 u 11 xkmaccos
obmeobpa3zoBarenbHbIX yupexaenuid / FO. H. Tropun, A. A. Makapos, U. P. Beiconkuii, 1. B.
SAmenko. — M.: MITHMO, 2014. — 248c.

METOANYECKHUE MATEPUAJIBI IJIA YUUTEJIA
https://ptlab.mccme.ru/vertical

NP POBBIE OBPASOBATEJIbBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
https://ptlab.mccme.ru/vertical

14



ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KouuyecTBo yacos
Ne Koutp. ara DJIeKTPOHHBIE HU(POBHIE
Tema ypoka Bceer Hrp IIpakr. A P op
n/n pador U3YyYCHUSA oOpa3oBaTesibHbIE pecypchl
0 padoThI
bl
1 I'pad, cBsi3HbIN Tpad, PpeACTaBICHUE 38191 C 1 https://ptlab.mccme.ru/system/files/priv
OMOIIBIO rpada ate/10_modul_1.pdf
2 Crenens (BaneHTHOCTS) BepiunHsl. [IyTh B rpade. Lemnn 1 https://ptlab.mccme.ru/system/files/priv
Y [IUKJIBI ate/10 modul 1.pdf
3 I'pader Ha mrockoctu. Jlepeso ciry4aitHoro 1 https://ptlab.mccme.ru/system/files/priv
IKCIIEPUMEHTA ate/10_modul _1.pdf
4 Ciy4aitHbIe 9KCIICPUMEHTBI (OIBITEI) U CITy4alHbIC 1 https://ptlab.mccme.ru/system/files/priv
COOBITHSA. DJIEMEHTapHBIE COOBITUS (MCXOMIbI) ate/10_modul 2.pdf
BepositHOCTh citydaitHoro coowrtusi. BepostHoctn ] ]
5 COGHITHIL B ONBITAX ¢ PABHOBO3MOKEEIMH 1 https://ptlab.mccme.ru/system/files/priv
ate/10_modul_2.pdf
3JIEMEHTAPHBIMH COOBITHSIMHU
BeposTHOCTB ciaydaiiHOro coositus. BeposatHoctn ) )
o https://ptlab.mccme.ru/system/files/priv
6 COOBITHH B OIBITAX C PABHOBO3MOXKHBIMU 1
ate/10_modul_2.pdf
AIIEMEHTAPHBIMH COOBITHSIMU
[Tepeceuenue, 0ObeTMHEHHE MHOXECTB U COOBITUH, ) ]
7 IIPOTUBOIONOXKHbBIE COOBITHSA. DOpPMYIIa CIOKEHUS 1 https://ptlab.mccme.ru/system/files/priv
. ate/10_modul_2.pdf
BEPOSTHOCTEH
8 VYciioBHast BEpOATHOCTh. Y MHOXXEHHUE BEPOSITHOCTEH . 1 https://ptlab.mccme.ru/system/files/priv
dopmyia yCIOBHOM BEPOSITHOCTH ate/10 _modul 3.pdf
9 VcnoBHast BEPOSTHOCT. YMHOKEHUE BEPOSTHOCTEN. 1 https://ptlab.mccme.ru/system/files/priv
dopMmyiia YCIOBHON BEPOSITHOCTH ate/10_modul_3.pdf
10 | Gopmyna momHoH BeposTHOCTH 1 https://ptlab.mccme.ru/system/files/priv

ate/10 modul 3.pdf
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https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
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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_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/priv

11 dopmyna baiteca. HezaBucumbie coOBITHS ate/10 modul 4.pdf
1p | KombuHaTopHOE MpaBwio yMHOKeHUS. [lepecTaHoBKY https://ptlab.mccme.ru/system/files/priv
U (pakTopua ate/10_modul_4.pdf
13 | Yucrno coueranmii. Tpeyrompimx IMackans https://ptlab.mccme.ru/system/files/priv
' ate/10_modul 4.pdf
https://ptlab.mccme.ru/system/files/priv
14 O} 0 H
OPMy7Ia DIHOMA HIbIOTOHA ate/10_modul 4.pdf
15 KonTponsnas padora Nel: "I'padwei, BeposiTHOCTH, 1
MHO)XECTBa, KOMOMHATOpUKA"
bunapHblil ciydaiiHbIi ONBIT (UCIIBITAHUE), YCIEX U
16 Heynada. HezaBucumeble ucnbitanus. Cepust https://ptlab.mccme.ru/vertical
HE3aBUCUMBIX UCIIBITAHUH JI0 TIEPBOr0 ycrexa
17 Cepust HE3aBUCUMBIX HCITBITAHUI JI0 TIEPBOTO yCIIexa https://ptlab.mccme.ru/vertical
18 Cepust HE3aBHCUMBIX UCIIBITAHUI BepHyIH https://ptlab.mccme.ru/vertical
19 CnyyaitHblii BEIOOpP U3 KOHEYHOH COBOKYITHOCTH https://ptlab.mccme.ru/vertical
20 [TpakTryeckas paboTa ¢ UCIOJIb30BAHUEM JJICKTPOHHBIX
TabIIuII
21 Cry4aiiHas BennanHa. PacripeniesieHue BeposSTHOCTEH. https://ptlab.mccme.ru/system/files/priv
Jluarpamma pacrpeaesieHus ate/10_modul_6.pdf
29 Omnepaunu Ha/l Cly4aiiHbIMK BeMInHaMU. [IpuMepsr https://ptlab.mccme.ru/system/files/priv
pactpeneneHuii. bunapHas cinydaiiHas BeTudnHa ate/10_modul_6.pdf
TeOMeTpHUECKOE PaCTpeaeseh e, BHHOMHATBHOE https://ptlab.mccme.ru/system/fiIgs/priv
23 - ate/10 _modul 7 sluchaynye velichiny
pactipent i_raspredeleniya prodolzhenie.pdf
MaremaTudeckoe 0KUJaHuEe CIy4aliHON BEINYHHBIL. https://ptlab.mccme.ru/system/ ﬁI_ES/ P”V
24 CoBMecTHOE pacrpeeieHrue IBYX CIyYalHbIX BEIIHUYHH ate/10_modul 7_sluchaynye velichiny
pactipe ABYX Gy i_raspredeleniya prodolzhenie.pdf
o5 HezaBucumele ciyvaiinpie BennunHbl. CBOMCTBA https://ptlab.mccme.ru/system/files/priv

MaAaTEMATUYCCKOI'O O KU JaHUs. MaremaTuueckoe

ate/10 modul 7 sluchaynye velichiny
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OXKUJaHue OMHAPHOW cy4yailHON BEIMYMHBI

i raspredeleniya prodolzhenie.pdf

MaremaTuyeckoe OXKXHUAAHHUEC I'COMCTPHICCKOI'oO 1

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

26 . 1 ate/10 modul 7 sluchaynye velichiny
OMHOMMAJILHOT'O pacipeieIeHui n - -
i_raspredeleniya prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/priv
27 Jlucriepcusi U CTAHIAPTHOE OTKJIOH CHUE 1 ate/10 modul 7 sluchaynye velichiny
i_raspredeleniya prodolzhenie.pdf
Jucniepcust OuHapHOM ciiydyaiiHOM BennuuHbl. CBONCTBa https:// ptlab'mccme'rU/SvStem/ﬂI?S/ priv
28 CTIeDCHI 1 ate/10 modul 7 sluchaynye velichiny
A p i_raspredeleniya prodolzhenie.pdf
MaTeMaTHUECKOE OIKIJIAHME TPOH3BEICHHUS 1 https://ptlab.mccme.ru/system/fi I_es/prlv
29 HCIIEPCHUSA CYMMBI HE3aBUCUMBIX CIIVYANHBIX BEJINYNH 1 ate/10 modul 7 sluchaynye velichiny
A p y ¥ i _raspredeleniya prodolzhenie.pdf
30 [TpakTryeckas paboTa C UCIOIB30BAHUEM JIEKTPOHHBIX 1
TaOJIHILL
Jlucnepcrsi OMHOMHUAJILHOTO PACIIPEACICHHUS.
31 [IpakTuyeckas paboTa C UCIOIb30BAHUEM JJIEKTPOHHBIX 1
Ta0JIULL
32 O0o001IeHre U cucTeMaTu3amys 3SHaHUI 1
33 Kontponbsnas pabora Ne2: "McnsiTanust bepaysmu. 1 1
CrnyyaliHble BETMYMHBI U pacrpeneneHus"
34 O000111eH1E U CUCTEMATU3AIAS 3HAHUI 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2
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11 KUIIACC

KoaunuecTBo yacoB

Ne Teva vhora " I Hara DJIeKTPOHHBIe NG poBbIE
n/n P Beero | P PAKT. U3y4eHust o0pa3zoBaTe/IbHbIE PecypChl
padoThl | padoThI
1 HepapenctBo Yebnimea. Teopema UebnieBa. Teopema 1 https://ptlab.mccme.ru/system/files/p
beprymm. 3akoH OOJIBIINX YHCET rivate/11 klass modul 1 zbch.pdf
) Hepasenctso UeOnimiea. Teopema Uebnimiea. Teopema 1 https://ptlab.mccme.ru/system/files/p
beprymm. 3akoH OOJIBIINX YHCET rivate/11 klass modul 1 zbch.pdf
3 HepasenctBo UeoOrnmeBa. Teopema UeOwimeBa. Teopema 1 https://ptlab.mccme.ru/system/files/p
BepHysui. 3aKoH OOJBIINX YK CE rivate/11 klass modul 1 zbch.pdf
. . https://ptlab.mccme.ru/system/files/p
4 Br1i6opounbiii METOA U CCIIEIOBAHUM 1 rivate/11 klass modul 1 zbch.pdf
5 [TpakTryeckas paboTa C UCIOIb30BAHUEM JIEKTPOHHBIX 1
Ta0JIULL
I'enepasibHast COBOKYITHOCTD U CilyyaiiHas BbIOOpKa. )
3HAKOMCTBO C BEIOOPOUYHBIMH XapakTepucTukamu. O1ieHKa h_ttpS:/ /ptlab.mccme.ru/system/files/p
6 . 1 rivate/11 klass modul 2 elementy
CpEIHEro U JUCIEePCUH I'eHepaIbHOW COBOKYITHOCTH C matematicheskoy statistiki.pdf
MTOMOIIIBIO BBIOOPOYHBIX XapPaKTEPUCTHK
I'eHepanbHas COBOKYITHOCTh M ClTydaifHasi BEIOOpKA. ]
3HAKOMCTBO C BEIOOPOYHBIMH XapakTepucTukamu. O1ieHKa h_ttps./ /ptlab.mccme.ru/system/files/p
7 . 1 rivate/11 klass modul 2 elementy
CPEIHEro U JUCIEPCUM T'€HEPATHLHON COBOKYITHOCTH C matematicheskoy statistiki.pdf
MTOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUK '
https://ptlab.mccme.ru/system/files/p
8 OreHuBaHUE BEPOSTHOCTEN COOBITHIA 110 BEIOOPKE 1 rivate/11 klass modul 2 elementy
matematicheskoy statistiki.pdf
Cratucruueckas runoresa. [IpoBepka mpocTelnx rumnoTes ¢ h_ttps:/ /ptlab.mccme.ru/system/files/p
9 y y 1 rivate/11 klass modul 2 elementy
TOMOIIILI0 CBOMCTB M3Y4YEHHBIX pPacIpeaeieHuH matematicheskoy statistiki.pdf
Cratucruueckas runotesa. [IpoBepka mpocTeiimx rumnores ¢ h_ttps:/ /ptlab.mccme.ru/system/files/p
10 . . 1 rivate/11 klass modul 2 elementy
MOMOILBIO CBOMCTB U3YUYEHHBIX pacCIpeaeIeHUI matematicheskoy statistiki.pdf
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HpaKTI/I‘leCKaH pa60Ta C UCITIOJIb30BAHHUEM DJICKTPOHHBIX

11
Ta0JINLL
. https://ptlab.mccme.ru/system/files/p
IIpuMepsl HEPEPBIBHBIX CIIyYalHBIX BEIUYUH. O yHKIMS -
12 PHMEp pep yi i rivate/11 klass modul 3 sluchayny
MJIOTHOCTH BEPOSITHOCTH ==
e velichiny 2.pdf
PaBromepHoe pacnpenenchue. Ipumepst 3anad, https://ptlab.mccme.ru/system/files/p
13 | npuBOASIIKX K MOKA3aTEILHOMY M K HOPMAJIEHOMY rivate/11 klass modul 3 sluchayny
pacrpeeieHUusIM e velichiny 2.pdf
@YHKIUSA NIOTHOCTU BEPOSITHOCTH ITOKA3ATEIBHOIO h_ttpS:/ fptlab.mccme. ru/system/files/p
14 I eNCCHIS rivate/11 klass modul 3 sluchayny
paciipen e velichiny 2.pdf
(DyHKLU/Is{ IIJIOTHOCTH BEPOSITHOCTH HOPMaJIbHOI' O h_ttps:/ /ptlab.mccme.ru/system/files/p
15 I eNCCHILS rivate/11 klass modul 3 sluchayny
pacrpen e velichiny 2.pdf
TTocinenoBaTenbHOCTh OAUHOYHBIX HE3aBUCUMBIX COOBITHH. h_ttps:/ /ptlab.mccme.ru/system/files/p
16 ITpumep 3amauu, npuBoOIIIEH K pacapeneieauto I1yaccona rivate/11 klass modul 4 raspredele
PUMEp 3a]1a"H, IPHBOMIIICH K paCIpea y nie puassona 1.pdf
17 [TpakTryeckas paboTa ¢ UCIOIB30BAHUEM DIIEKTPOHHBIX
TaOJIAILL
KoBapuanus aByx ciaydaidHeix BenuunH. Koadpumment i
18 https://ptlab.mccme.ru/vertical
KOppeJISLHUH
19 | CoBMecTHBIE HAOIIOAEHUS IBYX BEIHYHH https://ptlab.mccme.ru/vertical
20 | Beitbopounsiii KO3 HHUITHUESHT KOPPEISIHH https://ptlab.mccme.ru/vertical
Paznuune Mexay JTMHEWHON CBSI3bI0 M TPUUUHHO- .
21 . https://ptlab.mccme.ru/vertical
CIIEACTBEHHON CBA3BIO
22 | JluneiiHnas perpeccus https://ptlab.mccme.ru/vertical
93 [IpakTryeckas paboTa C UCIOIB30BAHUEM DJIEKTPOHHBIX
TaOJIHILL
[IpencraBienne TaHHBIX C TOMOIIBIO TAOJUI U AUATPAMM, h_ttpS:/ /ptlab.mccme.ru/system/fi Ies/_p
24 rivate/11 klass modul 6 povtorenie

ornucarciibHas CTaTUCTHKA

pdf
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https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
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https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
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https://ptlab.mccme.ru/system/files/p

25 | OnbITHI ¢ PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU 1 rivate/11 Kklass modul 6 povtorenie
.pdf
. . https://ptlab.mccme.ru/system/files/p
B CIICHHE BEPOSITHOCTEH COOBITUH C IPUMEHEHHEM - .
26 PIIHCTICHHE BEpOTTHOCTEN P 1 rivate/11 klass modul 6 povtorenie
bopmyn
.pdf
Brrunciaenre BEpOATHOCTEN COOBITHI C IPMMEHEHUEM https://ptlab.mccme.ru/system/files/p
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