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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mnporpamma yuyeOHOro Kypca «BeposiTHOCTb M CTaTUCTHKa»
yrayOJaeHHOTO ypoBHs ajist ooyyaromuxcst 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
o0miero obpazoBanus, GpeaepaibHON paboueit mMpOrpaMMBI 10 Y4eOHOMY MPEAMETY
«Marematuka» (yrayOJieHHBIE — ypoBEeHb), B COOTBeTCTBUU ¢ KoHienuuen
pa3BUTHUsI MartemaTudeckoro ooOpazoBanust B P® (2013), Ha oCHOBE OCHOBHOM
oOpa3oBaTenbHOM porpamMmsl cpeaHero obmiero oopazosanuss MOY CII Ne 33, a
Takxe padoueit nporpammsl Boctiutanug MOY CIHI Ne 33.

YueOHbiii Kypc «BeposSTHOCTP W CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
SBJIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yTIIyOJIEHHOTO YPOBHSI Ha YPOBHE CpeAHEro olI1ero oopa3zoBanus. Y 4eOHBIN Kypc
npeaHa3HavueH i1 GOopMUPOBaHUS Y OOYyYaAIOIMIMXCSI CTATUCTUYECKOU KYJIbTYPhI U
MOHMMAHMS POJIM TEOPUU BEPOSTHOCTEH KaK MaTEMaTUYE€CKOTO MHCTPYMEHTA st
U3YYCHUS! CIy4YalWHBIX COOBITUH, BETWYMH M TpolieccoB. [Ipu u3ydeHum Kypca
o0oramarwTcsi MNPEJCTaBICHUS OOYyYalolmUXCcs O METOJaX  HCCIICIOBAHMS
W3MEHYMBOTO MHpa, pPa3BUBACTCS TOHUMAHHME 3HAYUMOCTH U  OOIIHOCTHU
MaTeMaTHYECKUX METOJOB IMO3HAHUS KaK HEOTHhEMJIEMON YacTh COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHSI.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYCHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, U
Ha pa3BUTHE TPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3SAX MEXKIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10DKHO cPOPMUPOBATHCS MPEACTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIIOJIb3yEMbIX
JUIL  ONKMCAHUS  AHTPOMOMETPUYECKUX UM JeMOrpadMyecKux  BEJIMYMH,
MOTPEIIHOCTE B Pa3jUYHBIE poOJia H3MEPEHUAX, IMTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUUECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUHN U MPOIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIUMBIX CIIEIIMAIIMCTAM HE TOJBKO MHYKEHEPHBIX
CIEIUAIBHOCTEM, HO TaKXe COIHAIbHBIX U TCHUXOJOTUYECKUX, TOCKOJIBKY
COBpPEMEHHbBIC OOIICCTBEHHBIC HAYKU B 3HAUUTEIHLHON Mepe MCIOJB3YIOT amnmapar
aHanu3a OONBIIMX JaHHBIX. [[eHTpalbHYI0 dYacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIUX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIETO MAaTEeMAaTHIECKYI0 (hOpMaTU3aITHIO.

B cooTBeTrcTBUM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKA» Ha YriayOJIEHHOM YPOBHE BBIJACICHBI OCHOBHBIE



coaepkaTenbHble JTUHUU: «Ciy4aifiHble COOBITHSA U BEpOSTHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMrMMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKIIFOUEHBI 3JEMEHTHI TEOpUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOIAUMBIC JUIsl TIOJHOLIEHHOIO OCBOCHUS
MaTepuaia JIaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Copepxxanne nuHuM «CioydaiiHble COOBITHSI W BEPOSTHOCTH»  CITY)KHUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesICHUU BEpPOSITHOCTEH
MEK]ly 3HAUCHHUSMU CITyYailHbIX BEJIMYHH. Ba)kHYI0 4acTh B 3TOM COZIEpKATEIbHON
JIMHUY 3aHUMAET U3yUYEeHUE F€OMETPUUYECKOTO U OMHOMHUAIBHOTO PACTIPEICICHUN U
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

Templ, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYalHBIMU BEIMYMHAMHU U
pacnpeneNneHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluxcs Ha ONHMCAaHUU U
W3YYEHUU CITyYalHbIX SIBJIEHUW C MOMOILBIO HEMpPEphIBHBIX (PyHKIUH. OCHOBHOE
BHUMAaHHUE YAENSAETCA MOKA3aTeIbHOMY U HOPMAJIbBHOMY PacIpeACICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH HW OINKMCAHME OTOM CBS3M C IIOMOILBIO
KO3 puIMEeHTa KOPpEIsUMU MU €ro BbIOOPOYHOrO aHajora. OTH 3JIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMMsl pacCenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KypCOB are0pbl U FeOMETPUHU.

Emé omuH  2meMeHT  coaep:KaHus, KOTOpPBIM  NpEeIaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SIBJIIETCSL aKTyaJIbHBIM JUIsl OyIyUIMX aOUTYypHUEHTOB, MOCTYMAOIIUX HA y4ueOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposiTHOCTh W CTaTHUCTHKAa» Ha
yIIIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPKAHUE OBYUEHUSA
10 KUIACC

['pad, cBsa3ublii Tpad, myTH B rpade: nukibl U nend. CteneHs (BaJIeHTHOCTD)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

Ciy4daifHble SKCIEPUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHSA. DJIEMEHTAPHbIC
coObITHst (Mcxofbl). BepostHoCTh ciydaitHoro coObiTusi. bimzocth 4acToTel u
BeposiTHOCTH  coObITuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Hag COOBITUSMU: IepecedeHne, OObEUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditepa. @opmyiia CI0KEHNS BEPOSATHOCTEM.

YcnoBHasgs BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBo CllydailHOro
akcriepuMenTa. Popmyia nonHou BeposaTHocTH. Dopmyna barieca. HezaBucumele
COOBITHS.

bunapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBOro ycrexa. IlepectaHoBkH
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HchblTaHUNd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pacnpenenenusd. Onepanuu HaJ CIydyaillHbIMM BEJIMUYMHAMH. brHapHas ciydyaliHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

11 KJIACC

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX BeaW4YuH. He3aBucumblie
CIIy4ailHbIE€ BEJIMYUHBI.

MarteMaTtuyeckoe OXUAaHUE CIy4yalHOM BEJMYMHBI (pachpeneseHus).
[IpuMepbl TPUMEHEHUSI MAaTEMaTHYECKOrO OXKHUJIaHWs (CTpaxoOBaHHUE, JIOTEpes).
Marematuyeckoe OxugaHue OWHAPHOW Cly4yalHOUM BelIWYuHBI. MaTemaTtndeckoe
OKMJIAHUE CYMMBbl CIIy4allHbIX  BEJIIMYMH. MaTeMaThuyeckoe O0XHUJaHue
r€OMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeieICHUH.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYallHOM  BEJIMYHUHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OKHMJIAHWE TPOU3BEACHUS M JHUCHEPCUS CYMMbI HE3aBUCHUMBIX CIy4YalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQpPTHOE  OTKJIOHEHHE  OMHOMHUAILHOTO
pacnpenenenusa. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE TE€OMETPUUYECKOIrO
pacrpeeneHus.

HepasenctBo UeOwniméBa. Teopema UeOniméBa. Teopema bepnymu. 3akoH
Oonmpmmx  uyucen.  BpIOOpOYHBIH  METO[ ~— WccienaoBaHHW.  BeiOOpouHBIe
xapakTepucTuku. OneHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUTIOTE3 C MOMOIIBIO U3YYEHHBIX pacTpe/IeICHUM.



HenpepbiBHbIE ciydaiiHble BelIWYuHbL. [Ipumeppl. PyHKUMUSA IUIOTHOCTH
BEPOSITHOCTH pacIlpesieicHusl. PaBHOMEpHOE pacnpeneneHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIILHOMY PACIPEAEICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHUIO. OyHKIHSA IIJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCUMBIX  COOBITMH. 3ajaud,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuanmst 1Byx caydaiiHeix BenuuuH. Koadduuument muHeiHON
koppermsiuud. CoBMeCTHblE  HAOMIOACHUS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
K03 uuueHT Koppensuuu. Pasnuuue Mexay JIMHEMHON CBSI3bI0 U IPUYUHHO-
CJIEICTBEHHOM CBsI3b10. JIMHelHas perpeccus, MeTo, HAMMEHBIINX KBaJApaToOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpOLeTyp TPaKIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA WHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWA, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOUAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HUIM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMATHYECKHWE 3HAHUS B
WHTEpecax 310pOBOTo M 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4y MaTeMaTU4eCKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiaccUupuKaiuy,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
MHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MOPOTHBOpEuHe,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajay, MPUHUMATh I1€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCykaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

MNPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MmIockuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Ienb, LUUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIEPUMEHTA;

CBOOOJIHO OMNEpPUpPOBaTh MOHATHUSAMHU: CIy4alHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4alflHOTO  OTbBITa, HAXOJIWUTh BEPOATHOCTH COOBITUH B  OMBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYyTHUPOBaATH COOBITHS: TIEPECEUCHHE, OOhETMHEHUE TaHHbBIX
COOBITHH, COOBITHE, MPOTHUBOIOJOKHOE JJaHHOMY, HCIIOJIb30BAaTh JIUArPaMMBI



Oiinepa, KOOPIAMHATHYIO MPSIMYIO Ui PELISHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATh  NOHATUSAMM:  YCIOBHAs  BEPOSATHOCTb,  YMHOXXCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHMs, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TMOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh HE3aBUCUMOCTh COOBITHII TTO0 opMyIie U
110 OPTaHMU3ALMHU CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOMHATOpHBIE (QOPMYJbl [Jsl NEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4YallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIy4allHBIA  OIBIT
(ucmibITaHKE), yCHeX W HeyJada, HE3aBUCHUMBIE HCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO ycrexa, B
cepuu UCIbITaHUW BepHyJIN, B OMBITE, CBI3aHHOM CO CIIy4alHBIM BBHIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSIMU: CIy4yalHas BEJIMYWHA, PACIPEICICHHE
BEPOATHOCTEW, JAuarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE PACIPENEIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMAaTHUYECKOTO OXKHMJIAHUS CIydailHOU
BEJIMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUIAAHUS
IpU PELIEHUH 3a/lay, BBIYUCIATh MATEMaTUYECKOE OKUIaHHEe OMHOMHUAIBHOTIO U
r€OMETPUYECKOIO PACIIPEEICHUN;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIWYWHBI
(pactipenenieHds) MPU PELICHUU 3a/1ay, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHHUI;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSITH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, TIOJIb3YSACh N3YYEHHBIMU PACIIPEACIICHUAMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoymuecTso yacon JIOMHHHpYIOLIee
Ne HaumeHoBaHue pa3aeioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
KounTtpoabHbie Mpaxirie HalpaBJICHUS
n/n NPOrpamMmbl Bcero ckue o0pa3oBaTe/bHbIE Pecypchl
paGoThI BOCIIMTAHUS
padoThI
https://resh.edu.ru/subject/lesson/1034/ €HHOCTb HAYYHOT'O
1 DneMeHTHl Teopuu rpadoB 3 1 v
MO3HAHUS
5 CriyuaiiHble OIBITHI, CIIy4aiiHbIE 3 https://resh.edu.ru/subject/lesson/4089  LleHHOCTH HAy4YHOTO
COOBITHS U BEPOSITHOCTH COOBITUI MO3HAHUS
Onepanuu HaJ MHOKECTBAMU U
coOpiTusAMU. CIOKEHUE U https://resh.edu.ru/subject/lesson/4064/
. LlenHOCTH Hay4HOTO
3 YMHO>XE€HHE BEPOSITHOCTEH. 5 conspect/38068
MO3HAHUS
VYcnoBHas BEPOSITHOCT.
HezaBucumelie coObITHS
€HHOCTb HAyYHOTO
4 OneMeHThl KOMOMHATOPUKU 4 1 i i
MO3HAHUS
Cepun nocnenoBaTeIbHBIX )
. https://resh.edu.ru/subject/lesson/4929/
ucneiTanui. Mcnpitanus IlenHOCTH Hay4YHOTO
5 . 5 conspect/38411/
bepnymnmu. Crnyuaiinsiii BEIOOD U3 MO3HAHUS
KOHEYHO! COBOKYITHOCTHU
6 CityyaliHble BEJIMYUHBI U 14 1 https://resh.edu.ru/subject/lesson/4089/  LleHHOCTbh HAyYHOTO
paclpeeneHus conspect/131702/ IO3HaHUs
OBIIEE KOJIMYECTBO YACOB 34 ) 0
1O IMPOI'PAMME



https://resh.edu.ru/subject/lesson/1034/
https://resh.edu.ru/subject/lesson/4089
https://resh.edu.ru/subject/lesson/4064/conspect/38068
https://resh.edu.ru/subject/lesson/4064/conspect/38068
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM Kourpo IIpakrtu dyeKkTpoHHbIE (LM POBbLIE) ﬂzr:;;?zzl:e
n/n NporpaMmmbIl Bceero JbHBIE yecKHue 06pa30BaTeJILHLIe PeCypChI
BOCIIUTAHMS
padoTrel  padoTHI
1 3aK0H OOJIBIITNX YUCET 5 Henocts nay:moro
MO3HAHUS
9 DIEeMEHTBI MaTEMATUYECKON 6 https://resh.edu.ru/subject/lesson/3751/ LleHHOCTb Hay4HOTO
CTaTUCTUKU conspect/326747/ MIO3HAHUA
HenpepbiBHBIE CilydaliHbIE
3 BEJIMYMHBI (pacrpeeneHus), 4 [lenHOCTH Hay4HOTO
MOKa3aTeJIbHOE U HOPMAJIbHOE MO3HAHUS
pacnpeneneHus
4 Pacripenenenue [Tyaccona 2 Henrocts nayumoro
MO3HAHUS
5 CBsi3b MEXTY CIIy4allHBIMU 6 LlenHOoCTh Hay4HOTO
BEJIMYMHAMU MO3HAHUS
6 O00011eHNEe U CUCTEMATU3ALIS 11 1 IlenHocTh Hay4HOTO
3HaAHUUN MO3HAHUS
OBIIEE KOJIMYECTBO YACOB 110 34 1 0

IHPOI'PAMME



https://resh.edu.ru/subject/lesson/3751/conspect/326747/
https://resh.edu.ru/subject/lesson/3751/conspect/326747/




