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IHOACHUTEJIBHASA 3AIINCKA

Y4eOHblii kypc «BeposSTHOCTP ¥ CTaTHCTHKA» YIIIyONEHHOTO YpPOBHS SIBIISETCS
MIPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO YU4eOHOTo Kypca yriyOJ€HHOTO YPOBHS Ha YPOBHE
cpenHero obOmiero oOpa3oBaHus. YueOHBIM Kypc TpeaHazHayeH nans (HOpMHUPOBAHHUS Y
00yJaronmXxcsi CTaTUCTUYECKON KyJIbTYpbl W TIOHUMAaHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTHYECKOTO WHCTPYMEHTA NJSl U3YYCHHUs CIydalHBIX COOBITHIA, BETUYMH WU TPOILIECCOB.
[Ipu m3ydeHnn Kypca oOoTramarTcs MPeACTaBICHUST O0YJArONIMXCS O METOJaX HCCIeIOBaHUS
W3MEHYMBOTO MHpPA, PA3BUBACTCS TMOHUMAHUE 3HAYUMOCTH U OOIIHOCTH MaTeMAaTHYECKUX
METOJIOB TMO3HAaHMS KakK HEOThEeMJIEMONM 4YacTHU COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUS.

Conepxanne yuyeOHOTO Kypca HampaBlieHO Ha 3aKperuieHUE 3HAHHWH, MOJYYCHHBIX MPHU
M3YYEeHHUU Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha Pa3BUTHE MPEACTABICHHUM O
CIIyYailHbIX BEJTMYMHAX M B3aHUMOCBA3SX MEXIY HUMH Ha BaXKHBIX NMPUMEPAX, CIOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYIKAIOIIEro Mupa. B pesynbrate y 00ydaromuxcsi JOKHO ¢HOpMHUPOBATHCS
MpEACTaBICHHE O Hauboyiee YHNOTPEOUTENBHBIX W OOIMUX MaTEMaTHYECKUX MOJECIAX,
UCTIONB3YEMBIX JUISI  OMHCAaHUS AHTPOIIOMETPUYECKUX U JAeMorpaduyecKux  BeJIHYHH,
MOTPEITHOCTE B pa3IMYHbIE poOJa H3MEPCHUSIX, JUIMTEIBHOCTH O€30TKa3HOM padOThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHHA M TMPOILIECCOB B OOIIECTBE.
Y4eOHBIH Kypc sBISETCS 0a30i 1Jii OCBOCHUS BEPOSITHOCTHO-CTATUCTUYECKUX METOIOB,
HEOOXOUMBIX CHEIHATMCTaM HE TOJBKO WHKEHEPHBIX CIEIUAIBHOCTEH, HO TAaK)KEe COIMATBHBIX
U TICUXOJIOTHYECKHX, MOCKOJIBKY COBPEMEHHBIE OOIECTBCHHBIC HAYKH B 3HAYUTEIHLHON Mepe
UCTIONB3YIOT amnmapar aHaiu3a OoNbIIuX JaHHBIX. lleHTpalbHyl0 dYacTh y4eOHOro Kypca
3aHUMaeT OOCYXKJCHHE 3aKoHa OONBIIMX dYHCeN — (PYHIAMEHTaJIbHOTO 3aKOHA MPHPOIBI,
HUMEIOIIET0 MaTeMaTHYECKYI0 (OpMATU3AIIHIO.

B cooTBeTCTBUUM C yKa3aHHBIMH LIETISIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTh m
CTaTUCTUKa» Ha YIIyOJIEHHOM YPOBHE BBIJICJICHBI OCHOBHBIE COJCpPXKATEIbHBIC JHMHHUHU:
«CrnyuaiiHbie COOBITHS ¥ BEPOATHOCTH» U «CilydailHbIe BEIMYUHBI M 3aKOH OOJIBIITUX YHCETD.

[ToMrMMO OCHOBHBIX JIMHUH B Y4eOHBI KypcC BKJIFOUYEHBI 3JIEMEHTHI Teopuu TrpadoB U
TEOPUH MHOKECTB, HEOOXOUMBIC JIJIsl TTOJTHOIIEHHOTO OCBOCHUSI MaTepHasia IaHHOTO y4eOHOTO
Kypca U CMEXHBIX MaTEeMaTHYECKHUX YUYEOHBIX KYPCOB.

Conepxxanne nuHUM «CiydaiiHple COOBITHST M BEPOSTHOCTH» CIIY)KHT OCHOBOW st
dbopMUpOBaHUs TPEACTABICHUI O paCHpeNeiCHUHd BEPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CIy4YallHbIX BEIWYMH. BakHYyI0 4acTb B 3TOM COAEpKATEIbHOW JIMHUU 3aHUMAET H3y4YeHUE
T€OMETPUYECKOTO M OWHOMHAIBLHOTO PACHpPENEICHU W 3HAKOMCTBO C WX HENPEPHIBHBIMU
aHaJIOTaMU — MOKa3aTEIbHBIM U HOPMAJIBHBIM PACTIPEICIICHUSIMH.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIYYalHBIMU BEIMYMHAMU W PaACIPEICICHUSIMU,
AKIICHTUPYIOT BHHUMAaHHME OOYYAIOIIMXCS Ha ONMUCAHWW M M3YYCHUU CIIyYaWHBIX SIBIICHUU C
MOMOIIBI0 HEMpephIBHBIX (yHKIUHA. OCHOBHOE BHHUMAaHHUE YAENSETCS MOKa3aTeIbHOMY U
HOPMaJIbHOMY PacIpeeICHUSIM.

B yueOGHOM Kypce mpeaycMaTpuUBaeTCs O3HAKOMUTEIHHOE H3YyUYEHUE CBS3U MEXKIY
CITy4allHBIMHU BEJTUYMHAMH U OMHCAHHUE ITOW CBSI3U C MOMOIIBI0 KOA(DPHUITMEHTA KOPPETAUUA U
€ro BBIOOPOYHOTO aHajora. OTH D3JEMEHTHl COJIEpPKaHUs pPa3BUBAIOT TeMmy «JluarpaMmer
paccenBaHMs», HM3YYCHHYIO Ha YPOBHE OCHOBHOTO OOIIErOo 00pa3oBaHUs, U BO MHOTOM
OMMUPAIOTCS Ha CBEJICHUS U3 KyPCOB aIreOpbl U TEOMETPHH.

Emgé onuu snemMeHT coneprkanusi, KOTOPbIM MpeaiaraeTcsi Ha 03HAKOMUTEIIBHOM YPOBHE —
MOCIIEAOBATEIHHOCTh CIIYYalHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIONINX B €IUHHILY BPEMEHHU.
O3HaKOMIJICHHE C pAaCIpECICHHEM BEPOSTHOCTEH KOJWYECTBA TAaKUX COOBITMM HOCHUT
Pa3BUBAIOIINN XapaKTep U SBISETCS aKTyadbHBIM Ui OyIymIMX aOUTYPHUEHTOB, MOCTYMAIOIINX
Ha Yy4YeOHBIC CIENHAIBHOCTH, CBS3aHHBIE C OOINECTBEHHBIMH HAayKaMH, TICHXOJIOTHEH |
YIIPaBIICHUEM.



Ha usydenue ydeOHOro Kypca «BeposTHOCTh M CTAaTUCTHKA» HA YIIyOJIEHHOM YpOBHE
otBoautcs 68 gacos: B 10 kmacce — 34 yaca (1 gac B Henenio), B 11 kiacce — 34 yaca (1 gac B
HEJIETIO).

B3AMMOCBS3b C IPOT'PAMMON BOCITUTAHUS

¢ licniosnib30BaHMEe BOCITUTATENBHBIX BOZMOXKHOCTEH COJepKaHus yueOHOro npenmMera ( Kypca)
s GopMHpOBaHHMA Yy  OOyYalOLIMXCS  TPAAMLMOHHBIX  JyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH dYepe3 MoAOOp COOTBETCTBYIOIIMX 3ajad JUIsl PpELIeHHUs,
poOJIeMHBIX CUTyalui A7 00CyKIeHUs B Kiacce;

e BBHIOOP M HCIOJB30BAHHME HA YPOKAX METOJOB, METOJIMK, TEXHOJOTHH, OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3JEHCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCIHUTATENBbHBIM HJEAIOM,
LIEJIbIO U 3a/1a4aMH BOCIIUTaHUS;

® TPUBJICYCHHE BHUMAaHHS OOYYarOIIUXCS K IICHHOCTHOMY AaCIeKTy H3ydYaeMbIX Ha YpOKax
SBJICHUM, OpraHu3alMio HX paboThl C IMOJy4yaeMoil Ha YpOKE COLMAIbHO 3HAYUMOMN
uHpopMaluell — HWHULIUMUPOBAHUE €€ OOCYXKIEHMsI, BBICKAa3bIBaHUS OOYYAIOIIMMUCS CBOETO
MHEHHS 110 €€ MOBOJLY, BBIPAOOTKH CBOETO K HEll OTHOIIEHUS;

® JIEMOHCTPAIMIO 00YYaIOLIIMCS TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEACHUS,
IIPOSIBJICHUS YEJIOBEKOJIIO0MS U 1I0OpPOCEpAEUHOCTH, Yepe3 M0A00p COOTBETCTBYIOIINX TEKCTOB
IUISL 9TEHHS, 3a71a4 JJIs1 pEIeHUs], MPOOIEMHBIX CUTyalui A1t 00CYKJICHHS B KJIacce;

® IPUMEHEHNE Ha YPOKAaX HHTEPAKTUBHBIX (OPM pabOThI ¢ 00yUAIOIIMMUCS: UHTEIUIEKTYaTbHBIX
UTp, CTUMYJIMPYIOIIUX MO3HABATEIbHYI0 MOTHBALMIO OO0yYaroluxcs, AWAAKTUYECKOrO TeaTpa,
rZie TIOJYYCHHBIE HAa YPOKE 3HAHHS OOBITPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX, JHUCKYCCHH,
KOTOpbIE Jal0T OOyYaroIIMMCS BO3MOKHOCTh HMPHUOOPECTH OMNBIT BEIEHHS KOHCTPYKTHBHOIO
JMajora, TPYMIOBOW pabOThl MM pabOTHl B Mapax, KOTOPBIE ydaT 0OyYaromIuxcsi KOMaHIHON
paboTe ¥ B3aMMOJICHCTBUIO C IPYTMMH 00YYarOIIMUCS;

® VHHUIMUPOBAHHE M TMOIJEPHKKY HCCIEI0BATEIBCKON NEATEIBHOCTH OO0YYaroIMXCs B paMKax
peanu3alMd MMU WHAMBUIYAIbHBIX W TPYMIIOBBIX HCCIEIOBATENBCKUX HPOEKTOB, YTO AACT
00y4aromuMcsi BO3SMOXHOCTh MPUOOPECTH HABBIK CAMOCTOATEIBHOTO PEHICHUS TEOPETUYECKOM
po0JIeMbl, HaBbIK TeHepUpPOBaHUs U 4 0(opMIIeHUS] COOCTBEHHBIX MJIEH, HABBIK YBAXKUTEIBHOTO
OTHOLICHUS K YYXHM HIEsIM, OPOPMIEHHBIM B paboTax APYruX HCCIEA0BATENICH, HaBBIK
yOJIMYHOTO BBICTYIIJICHUS NIEpe]] ay JUTOpUeH, apryMEHTUPOBAHMsI M OTCTauBaHUs CBOEH TOUKU
3peHusl.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cBa3HbIil rpad, mytu B rpade: nuukiasl u nenu. CteneHp (BaJIEHTHOCTb) BEPILIMHBI.
I'padbr Ha TTOCKOCTH. [lepeBbs.

Cryyvaiinbple SKCIIEpUMEHTHI (OIBITHI) U CIy4aiHble COOBITHA. DIIEMEHTapHbIE COOBITHS
(ucxonpl). BepostTHOCTh ciydaitHOro cOOBITHS. BiIM30CTh YacTOTHI U BEPOSITHOCTU COOBITHMA.
Ciy4aiiHble ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omneparuu HajJ COOBITUAMH: TIEpECeUYCHHE, OOBEAUHEHUE, MPOTUBOIOIOKHBIE COOBITHSA.
HMuarpammsl Diinepa. @opmyna cia0KeHUs BEPOSATHOCTEN.

VYcnoBHasA BEPOSITHOCTb. Y MHOKEHHE BEPOATHOCTEH. J[€epeBO CilydailHOTO 3KCIEPUMEHTA.
®opmyna nonaHo# BepostHocTU. Dopmyna baiieca. HesaBucumblie coObITHS.

bunapHblii ciy4aiiHbIi ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucruMble UCIIBITAHUS.
Cepusi He3aBUCHMBIX HCHBbITaHU 10 mepBoro ycmexa. [lepectaHoBku u Qaxrtopuan. Yucno
couetanuil. Tpeyronbauk Ilackans. @opmyna bunoma HeroToHa.



Cepuss He3aBHUCHMBIX uchblTaHMi  bepHymiu. CrydailHelE  BBIOOpD M3  KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass BenuuuHa. PacnpeneneHune BeposiTHOCTEM. Jlmarpamma pacnpezneneHus.
Onepanuun  Hajx CioydyalHbIMM BEJIMYMHAMH. buHapHas ciydaiiHas BenuwuuHa. [IpuMmepsr
pacripeie/ieHuil, B TOM YHCIIe TeOMETPHUECKOe U OMHOMHUAIIBHOE.

11 KJIACC

CoBMecTHOE pacmpeiesieHue ABYX CIy4allHbIX BeJuunH. He3aBUCHUMBbIE CilydaiiHbIe
BEJINYMHBI.

Matematuueckoe OXHJaHUE CIy4aiHOM BenuuyuHbl (pacnpenenenus). I[lpumepst
NPUMEHEHHsT MaTeMaTH4YeCKOro OXHUJaHUs (cTpaxoBaHHe, JoTepes). Maremarudeckoe
OXuJaHue OMHApHOW ciay4yailHON BelMYMHBL. MaTteMmaThdyeckoe 0KMJIAHHUE CYMMBI CIy4ailHbIX
BeIMYMH. MaTemaTHuyeckoe 0XKHIaHNue FeOMETPUUECKOr0 U OMHOMHMAIBHOTO pacrpeieeHU.

Jucnepcusi W CcTaHAapTHOE OTKJIOHEHHE CIIy4ailHOW BeIMYMHBI (pacmpeeracHus).
Jucnepcusi OMHapHOW CilydyaifHON BeJWYMHBL. MaremaTuyeckoe OXHJaHHE IMPOU3BEICHUS U
JUCIIEPCHUS] CYMMBI HE3aBUCHMBIX CIy4YalHBIX BEIWYMH. Jlucnepcust U CTaHAApTHOE OTKIOHEHUE
OMHOMMANBHOTO pachpezeneHus. [lucnepcus M cTaHAAPTHOE OTKIOHEHHE Te€OMETPUYECKOTO
pacrpeneneHus.

HepasenctBo YeOniméBa. Teopema YeOwnimuéBa. Teopema bepnymnu. 3akoH OonbIIMX
yrcen. BpiOopounbiit MeTon wuccienoBaHuil. Bwibopounble xapakTepucTHKU. OleHUBaHHE
BEPOSTHOCTH COOBITHS MO BEIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX THUIOTE3 ¢ TOMOIIBIO
M3YUYEHHBIX paclpeieIeHUN.

HenpepsiBable ciydalinble BenuyuHbl. [IpuMepbl. DyHKIUSA IJIOTHOCTU BEPOSTHOCTH
pactpeneneHus. PaBHOMEpHOe pacnpefelieHHe M €ro CBOWCTBAa. 3aJayd, NPUBOASIIIHAE K
MIOKAa3aTeIbHOMY PpacIpeleleHuI0. 3ajaur, NPUBOJAIIME K HOPMAJIbHOMY pAaCHpPENEICHHUIO.
OyHKIMS TJIOTHOCTH BEPOSITHOCTH II0KA3aTeIbHOIO pachnpeieseHusi, (QYHKIHS IIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pactpezeineHus. OyHKIKUsA IUIOTHOCTM U CBOWCTBA HOPMaJIbHOT'O
pacrpeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOIAIIME K
pactpenenennto Ilyaccona.

KoBapuamms aByx ciydailHbIX BedndvH. KoapuuMEeHT JIHHEHHOHW KOppesiuu.
CoBMecTHBIC HAOIOACHHS IBYX BeMHYHUH. Be1Oopounbii KodddumueHT koppemsnuu. Pazmuane
MEXIYy JMHEHHOW CBA3bI0 U IIPUYMHHO-CIIEIACTBEHHOW CBsA3bIO. JIMHENHas perpeccusi, METOI
HaWMEHBIIINX KBA/IpPaTOB.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIIMTAHMS:

cOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUIHCKOTrO OOIIECTBA, MPEACTABICHHE O MATEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MPOIENyp TpakJaHCKOro oO0IIecTBa
(BBIOOpHI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMATBLHBIMU HHCTHUTYTaMH B
COOTBETCTBHH C UX (PYHKIMSIMH U HA3HAUCHHUEM;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPpaKTAHCKOW MJACHTUYHOCTH, YBAKCHUS K MPOILIOMY H
HACTOAIIEMY POCCHUIMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K JOCTHXKEHUAM POCCHMCKUX



MaTEMaTHKOB M POCCHUUCKON MaTeMaTH4eCKOW IIKOJBI, UCTOJIb30BAHUE ITHUX TOCTHKCHHUI B
JIPYTHX HayKax, TEXHOJOTHUIX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUE  JIyXOBHBIX  IIEHHOCTEH  pPOCCUIICKOro  Hapoja, Cc(HOpMHUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBE/ICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTMKEHUH HayKd U JIeATEIbHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OYIyIIETO;

4) 3cTeTHYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE  OTHOIIEHHWE K  MHpY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3a/Jay, pEeUIeHWH, pacCyXIEeHUH, BOCIPUUMUYUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3IndHbIX BHIOB UCKYCCTBA,

5) pu3nveckoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS NMIPUMEHITh MAaTEeMAaTHYECKUE 3HAHUSI B MHTEPECAX 3JI0POBOTO
n Oe3omacHOro oOpasza >KHW3HH, OTBETCTBEHHOE OTHOINEHHWE K CBOEMY 3JI0POBBIO (30POBOE
MUTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyJsipHas (pU3rUecKass akTHBHOCTB),
(bu3nYecKoe COBEPILIEHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/IOPOBUTENBLHON 1€ATEINbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Iy, OCO3HAHHME LIEHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3iIuyHbIM chepam
poecCHOHANBHOM ACSITeNTFHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW U €€ MPUIIOKEHUSMU, YMEHHE
COBEpINAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H PeaTn30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TIIJIaHBbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caMo00pa30BaHMIO Ha MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHN
MPAKTUYECKUX 3a7]a4 MaTeMaTHUECKON HAMpaBICHHOCTH;

7) IKOJI0OrM4YeCKOro BOCIIUTAHMSI:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KyIbTypbl, TOHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMUYECKUX IPOLECCOB Ha COCTOSIHME MPHUPOJHON M COLMANbHOM Cpeibl, OCO3HAHHE
ro0ampbHOTO  XapakTepa  JKOJIOTUYECKUX  TpoOJieM, OpHUeHTAlusi Ha  IpUMEHEHHE
MaTeMaTHUYeCKUX 3HAaHUM JUIsl pelieHus 3ajjad B 00JacTH OKpY’Kalolleil cpelibl, MiIaHUpOBaHUE
MOCTYIIKOB M OIEHKH WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIISCTBCHHOW MPAKTHUKH, TIOHUMaHUE MaTEeMaTHUYCCKOH HAayKH Kak Cqepbl
YeIIOBEYECKON JESTENbHOCTH, STAlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUISl PA3BUTHUS IMBIIN3AIINY,
OBJIQJICHUE SI3BIKOM MAaTEMaTHKH H MaTeMaTHIECKOH KYJIbTYPOH KaK CpeJCTBOM TO3HAHHS MHpa,
TOTOBHOCTBH OCYIIECTBIISITh MMPOSKTHYIO M UCCIIEOBATEIBCKYIO JIEATEIBHOCTh HHIUBUAYATHHO H

B IpyIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

IHo3HaBaTe/IbHBbIC YHMBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

ba3oBble JJornyeckne aeiicTBUS:

BBIABJIIATE U xapaKTemeBaTL CymeCTBeHHBIe HpI/ISHaKI/I MATEMATUYCCKUX O6’I)eKTOB,
MOHSTHUM, OTHOIICHWH MEXIy TOHATUSMHU, (OPMYIUPOBATH OMpEACIeHUs TOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBI NpPHU3HAK KIACCH(UKAIIMK, OCHOBAaHUA Jisg OOOOIIEeHUS U
CpaBHEHMS, KPUTEPUH IIPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOpPMYJIHpOBaTh U MPEOOpPa3OBbIBATh CYXKIEHUS: YTBEpIUTENIbHbIE U
OTpHIIaTeNbHbIC, EIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABIISITH MAaTCMATHUYCCKUC SaKOHOMepHOCTI/I, B3aMOCBSI3HN U HpOTI/IBope‘—II/IH B (baKTaX,
JTAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHSX, TMpeajgaraTb KPUTEpPUH [JJS  BBHISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;



JIeNIaTh BBIBOABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX W HMHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUMN (IpsIMbIE U
OT TPOTHUBHOIO), BBICTPaMBaTh aPryMEHTAlLlMI0, MPHUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKICHHUS U BHIBOJIBI;

BbIOMpaTh cHoco® pemnieHus y4deOHOM 3agaud (CpaBHHMBAThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboNee NOAXOAAUIMA € YYETOM CaMOCTOSATENBHO BBIIACICHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTeIbCKue A1eHCTBUA:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHUPOBAThH
BOINPOCHI, (DUKCUPYIOIIME NPOTUBOpEUHEe, NpoOIeMy, yCTaHaBIMBAaTh HCKOMOE W JIaHHOE,
(GbopMHUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro OOBEKTa, SIBJICHHS, IMPOLEcca, BBISIBICHHUIO
3aBUCUMOCTEH MEeXly 00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

CaMOCTOSITENTFHO (POPMYIUPOBaTH 0OOOLIECHHSI U BBIBOJBI MO Pe3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHUS, UCCIIEIOBAHMSI, OLIEHUBATD JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IEeHHI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHE IPOLIECCA, a TAKKE BBIIBUTATh MPEANIOIOKEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ unopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIIMH, JAHHBIX, HEOOXOAUMBIX JI OTBETA Ha BOIPOC U JJIs
peLIeHNus 3aJa4H;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHUKOB  Ppa3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMAaTU3UPOBAaTh W HUHTEPIPETHPOBATH HWHGPOPMALMIO paA3IUYHBIX BHJIOB M (QOpM
MIpe/ICTaBICHHUS;

CTPYKTypUpOBaTh  WMHGPOpPMAalMIO, MPEACTaBIATH €€ B  pa3IMyHbIX  (QopMmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAAEKHOCTb HH(POpPMAIMM MO CaAMOCTOSATENBHO  C(HOPMYIUPOBAHHBIM
KpUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCJIOBUSIMHU U LEISIMU
o0IIeHus, SICHO, TOYHO, IPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M HMHCbMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUs II0 XOJYy peUIeHUs 3aJa4d, KOMMEHTUPOBATh IOJYyYECHHBIN
pe3yJbTar;

B X0Jie OOCY>KIEeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl, MPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATH WJIEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISATh CBOU
CYXKICHUSI C CYXKICHHUSAMH JPYTUX YYaCTHUKOB JUAora, oOHapyXKUBaTh pa3jindhe U CXOJCTBO
MO3ULIMH, B KOPPEKTHOH opme (HopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPEACTABIIATh PE3yJbTaThl PEIICHMS 3a7a4d, HKCIIEPUMEHTA, HMCCIIECIOBAaHUA, IPOEKTAa,
CaMOCTOSITENILHO BbIOMpaTh (opMarT BBICTYIJIGHHS C Y4YETOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIC YHUBEpCaAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranmsanus:

COCTaBJIATh IUIaH, AJTOPUTM pElICHUs 3a/ladyd, BHIOMpPATh CHOCOO pelIeHus ¢ y4EToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI pEeUICHUH ¢ y4€TOM HOBOM HMH(OpMALIUU.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:



BJIaJICTh HABBIKAMU ITO3HABATEIbHON peQIIeKCUU KaK OCO3HAHMS COBEPILAEMBIX JACUCTBHMA
M MBICIIUTEIBHBIX TIPOIIECCOB, WX pE3yJNbTaTOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpOLIecca U pe3yJibTaTa PelIeHns MaTeMaTHUECKON 3aj1auu;

MPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHWH 33Jadd, BHOCHUTH
KOPPEKTHUBHI B JCATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAWIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIM W YCIOBUAM, OOBACHATH NPUUUHBI
TOCTIDKEHHST WM HEJIOCTIKCHHS PE3YJIbTaTOB JESTEIbHOCTH, HAXOIUTh OINMOKY, J/1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eAITEIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUIYAIbHOM pabOTHI MpH
pemieHHH y4YeOHBIX 3a/a4, NPUHUMATH IeJIb COBMECTHOW JESTEIhHOCTH, IUIAHHUPOBATH
OpraHu3alMi0O COBMECTHOH pPabOThI, paclpenensiTh BUIbI padoOT, AOroBapuBaThCs, 0OCYXKIATh
MIPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JTFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00cyxaeHHs, 0OMEH MHEHUH, «MO3TrOBBIC
IITYpMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh pabOTBl M KOOPAWHUPOBATH CBOM NIEHCTBHS C
JIPYTUMH 4I€HAaMHM KOMAaH[bl, OLEHHMBATh KayeCTBO CBOETO0 BKJI3Ja B OOIIMH NPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca o0ydaromuiicss HAy4YUTCS:

CBOOOJHO OINEpUPOBATh MOHATUAMU: Tpad, TIOCKHiA rpad, CBA3HBIN rpad, myTh B rpade,
Lelb, LIUKJI, IEPEBO, CTENIEHb BEPIINHBIL, JEPEBO CIyUYafHOTO SKCIIEPUMEHTA;

CBOOOJHO OINEPUPOBaTh MMOHATUSAMH: CIYYalHBIA HKCIEPUMEHT (OMBIT), Cy4aiHoe
cOOBITHE, DJIEMEHTapHOE Ciy4ailHOe COOBITHE (RJIEMEHTApHbI HMCXO0[) CIy4yailHOro OIbITa,
HaXOJIUTh BEPOSTHOCTH COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoJUTh U (OPMYIHPOBATH COOBITHS: TIEpeceUeHHe, OObEIUHEHNE MAHHBIX COOBITHIA,
COOBITHE, TMPOTUBOIOJIOKHOE JAHHOMY, HUCIIOJNB30BaTh IUarpaMMbl Jiiepa, KOOPIUHATHYIO
NpsIMyI0 JJIs pelleHus 3a7ad, I[0JIb30BaTbcsd (OPMYIJION CIOKEHHS BEpOATHOCTEH JUIs
BEPOSATHOCTEH JABYX U TpeX CIy4aifHBIX COOBITUH;

ONEepUpPOBATh TMOHATUSIMU:  YCIIOBHAasi BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYYaHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITHI C
MOMOMUIbIO MpaBUia YMHOXKEHHsI, JepeBa CIy4allHOTO OIMbITa, UCIOJB30BaTh (GOPMYIy MOJTHOM
BEpOATHOCTH, (opmyiy baiieca mpu pemeHuM 3ajad, onpenesniaTh He3aBUCUMOCTb COOBITUH 11O
(dbopMyIie U O OpraHU3alMK CIy4aitHOrO SKCIIEPUMEHTA;

NPUMEHATh M3Y4YEHHBIE KOMOMHATOpHbIE (OPMYNbI JJs TEPEUUCIICHUS DJIEMEHTOB
MHOJKECTB, JJIEMEHTApHBIX COOBITHM CIlydallHOTO OIBITA, pELIEHUS 3aJad 10 TEOpHUH
BEpPOSITHOCTEH;

CBOOOHO ONEPUPOBATh MOHATUSAMU: OMHAPHBINA CITy4alHBIN OMBIT (MCHBITAHUE), YCIIEX U
HeyJlaua, HE3aBUCHMBbIC WCIBITAHUSA, CEpPHsl UCHIBITAHUN, HAXOAUTh BEPOSITHOCTU COOBITHIHA: B
CepUH HCTIBITAaHUM J0 MEepPBOTO yclexa, B CepuH UCTbITaHUI bepHyIn, B OnbiTe, CBI3aHHOM CO
CITy4aitHBIM BBIOOPOM M3 KOHEUHOW COBOKYITHOCTH;

cBOOOZHO  omepupoBaTh  MOHATHUAMHU:  Ciy4ailHas  BeJIMYMHA, paclpeiesieHue
BEPOSATHOCTEH, TUarpaMMa pacripesielieHusi, OMHapHas clydyaifHas BeJUYMHa, T€OMETPUUYECKOE,
OMHOMMAJILHOE pacTpe/ecHHE.

K konmy 11 kiacca oOyyaromuicss Hay4YuTCs:

ONEepUPOBATh TOHATUSIMHU: COBMECTHOE pacCHpelesieHne JABYX CIydallHBIX BEJIHYUH,
UCIOJIb30BaTh TAOJIMILy COBMECTHOT'O PACHIPEeNCHHS IBYX CITyYailHbIX BEJIMYHMH IS BBIICICHUS
pacnpeziesieHus: KaKI0W BEeJIMUMHBI, ONpeiesIeHUs] HE3aBUCUMOCTH CIy4YailHbIX BEJINYHH;



CBOOOJHO ONEpUPOBATh MOHATHEM MAaTEeMAaTHYECKOTO OKUAAHUS CIy4alHOW BETUYMHBI
(pacnpenenenus), MPUMEHSITh CBONCTBA MaTEeMaTHUECKOTO OXUAAHUSA NpPU pPELICHUM 3ajad,
BBIUUCIIATH MaTEMaTUYECKOE OXKHUIaHHEe OMHOMHAIIBHOTO M TEOMETPUUECKOTO pacrpeieieHuH;

CcBOOOJHO ONEpUPOBAaTh MOHSITUAMU: AMCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE CIIy4alHOM
BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIIEPCUM CIIy4alHOM BEIWYMHBI (paclpeleleHus) Ipu
pelIeHun 3a/ad, BBIYMCIATH AUCIEPCHI0 W CTAHJAPTHOE OTKJIOHEHHWE TIE€OMETPUYECKOro M
OMHOMHUAIBHOTO paclpe/ielIeH i,

BBIUUCIIATH BBIOOPOUHBIE XAapaKTEPUCTHKU 10 JAaHHOM BBIOOpKE U  OLIEHUBATh
XapaKTepUCTUKU T'€HEePaJbHONW COBOKYIHOCTH JAaHHBIX IO BBIOOPOYHBIM XapaKTEPHCTUKAM.
OneHuBaTh BEPOSITHOCTH COOBITHMM W TMPOBEPATh NPOCTEHIINE CTAaTUCTUYECKHE THIIOTE3bI,
MIOJIb3YSICh U3YYEHHBIMU PACIIPEACIICHUSIMU.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/nm

HaumeHnoBaHue pa3iesioB U TeM
NMPOrpaMMbI

KoaunuyecTBo 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IMpakTn4yeckun
e padoThI

JaekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypchl

DneMeHTsl Teopuu rpadoB

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/ https://edsoo.ru/
https://math.r/

CityyaliHbl€ OIBITHI, CITy4alHbIE
COOBITHS U BEPOSATHOCTH COOBITHIA

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/ https://edsoo.ru/
https://math.ru/

Onepanny Hax MHOXKECTBaMU U
coObITuAMHU. CI10’K€HUE U YMHOKEHUE

BepOHTHOCTeﬁ. YcnosHas BCPOATHOCTD.

Hezasucumsbie coObITHSA

https://edsoo.ru/
https://resh.edu.ru/
https://bvbinfo.ru/ https://edsoo.ru/
https://math.ru/

OneMeHTBI KOM6I/IHaTOpI/IKI/I

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/ https://edsoo.ru/
https://math.ru/

Cepuu nocienoBaTeIbHbIX UCIIBITAHUH.

Ucnwitanus bepnymu. CinydaidHblid
BBIOOD M3 KOHEYHON COBOKYITHOCTH

https://edsoo.ru/
https://resh.edu.ru/
https://bvbinfo.ru/ https://edsoo.ru/
https://math.ru/

Cryyaiinbple BeTMYUHBI U
pacnpeneneHus

14 1

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/ https://edsoo.ru/
https://math.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KIIACC

HaumenoBaHue pa3iesioB U TeM
MPOorpamMmbl

Ne i/

KoaunyecTBo yacoB

KonTposbHbIe

Bcero
padoThI

IIpakTnueckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

1 3aKkoH OOJIBIINX YUCET

https://edsoo.ru/

https://resh.edu.ru/
https://bvbinfo.ru/

https://edsoo.ru/ https://math.ru/

DJIEeMEHThl MAaTEMAaTHYCCKOM
CTaTUCTUKH

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/
https://edsoo.ru/ https://math.ru/

HenpepbiBHBIE CiTy4aiiHbIE BETUYUHBI
3 (pacmipenenenust), MOKa3aTeIbHOE U
HOpPMaJIbHOE pacIpeIeICHHS

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/
https://edsoo.ru/ https://math.ru/

4 Pacnpenenenue Ilyaccona

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/
https://edsoo.ru/ https://math.ru/

CBs13p MEXly ClTy4yallHBIMU
BEJIMYUHAMU

https://edsoo.ru/

https://resh.edu.ru/
https://bvbinfo.ru/

https://edsoo.ru/ https://math.ru/

6 O06001IeHre ¥ cucTeMaTh3aus 3HaHUI

11 1

https://edsoo.ru/
https://resh.edu.ru/

https://bvbinfo.ru/
https://edsoo.ru/ https://math.ru/

OBIIEE KOJIMYECTBO YACOB I1O

34 1
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