MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunncrepcTBO 00pa3oBanus U HayKu PecnmyOaukn bamkoprocran

I'opoackoii okpyr ropoa Y¢a Pecnydsiuku bamkoprocran

MAOY Ikoaa Ne 87
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoaurens HIMO 3amecTuTelnb 1upekropa  JupekTtop

YUYUTENEH TOUHBIX HAyK 110 YBP

Kampimnona E.I1.
[Tpuxa3 Ne 512
ot «31» aBrycra 2023 .

Kapnosa E.1O. 3unHarymuHa . X.
IIporokos Ne 11 «31» aBrycra 2023r.
ot «31» aBrycra 2023 r.

PABOYAS IPOTPAMMA
(ID 3816244)

yueOHoro npeamera «BepoiTHOCTb U CTATHUCTUKA. YTJIYy0JI€HHBII YPOBEHb)

st ooyuaromuxest 10-11 kmaccoB

Yia 2023



MNOACHUTEJBHASA 3AIINCKA

VYuebHblii Kypc « BeposiTHOCTB U CTaTUCTHKA» YTITYOJIEHHOTO YPOBHS SIBISIETCS
IPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca YriayOia€HHOro
YPOBHSI Ha YPOBHE CPEIHET0O 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeiHa3HauYeH
st GOPMHUPOBAHUSA Y OOYYArOMIMXCS CTaTUCTHUYECKOW KYyJIbTYpPhl M TOHUMAaHUS
pOJM TEOPUHM BEPOSTHOCTEW KAaK MATEMaTUYECKOT0 MHCTPYMEHTA IS U3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U TpolieccoB. [Ipu n3yuenuun kypca o0oramaroTcs
IPEACTABICHNAS OOYYaIOIUXCA O METOJaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaT€MAaTHYECKUX METOJ/IOB
MO3HAHUS KAaK HEOThEMJIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33pPEHUS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBA3AX MEXKIY
HUMH Ha BaXXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIENSAX, UCIOIb3yEMbIX
JUTSl OIIMCAHUS aHTPOIIOMETPUUECKUX U AeMOTrpauueCKUX BEIMYUH, TOTPEITHOCTEN
B Pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEIILHOCTH 0€30TKAa3HON PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUECKUX METOOB,
HEOOXOJAMMBIX CHEIUATNCTAM HE TOJbKO MHKEHEPHBIX CHEIUATbHOCTEN, HO TAKKE
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJIb3YIOT ammapaT aHajiu3a OOJbIIUX JIaHHBIX.
[lenTpanbHyt0 4acTh Y4eOHOTO Kypca 3aHMMaeT OOCYXICHHE 3aKOHA OOJBIIMX
yrcenl — (QYHIAMEHTAJIBbHOTO 3aKOHAa MPUPOJbI, HMMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBEeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCT, U CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiiydaiiHble COOBITHS U BEpOSITHOCTH» U «CitydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuajiga JJaHHOrO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Copeprxanue muHuK «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOM
Uit popMUpOBaHUSI TMPEJACTABICHUNM O PACIPENCICHUH BEPOSTHOCTEH MEXIY
3HAQYECHUSAMM CIIyYalHbIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIBbHON JIMHUN



3aHMMAeT HW3YYEHUE T'€OMETPUYECKOTO0 M OMHOMHMAIBHOTO paclpeiesieHui u
3HAKOMCTBO C MX HEMNPEPHIBHBIMH AHAJIOTaMU — MOKA3aTEIbHBIM U HOPMaJIbHBIM
pacrnpeneneHusIMHU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpeneeHUus MU, AaKIEHTUPYIOT BHHMaHUE OOYYalOIWXCS Ha OMHCAaHUH U
U3YYCHUU CIyYalHBbIX SBJIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeJIbHOMY U HOPMAJIBHOMY PaCIpEACICHUSIM.

B ydebHOM Kypce mpeaycMaTpUBAETCs O3HAKOMUTEIIBHOE H3YUYEHHE CBSI3U
MEXJy CIy4yalHbIMU BEJIMYMHAMHW W OIHKCAHHE H3TOW CBSI3M C TOMOIIbBIO
kKod(dummeHTa KOppensauu M ero BBIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COZIEpKaHMs Pa3BUBAIOT TEMY «/lMarpaMmbl pacCEeMBaHUS, U3YYCHHYIO HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus, U BO MHOTOM OIUPAIOTCS Ha CBEJICHUS U3 KYpPCOB
anreOpbl U T€OMETPHH.

Emé ommH smeMeHT  coaepKaHus, KOTOpPBIM  Npe/araercsa  Ha
O3HAKOMUTEIBHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIy4alHbIX HE3aBUCHMBIX
COOBITHH, HACTYNAIOUUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C paclpeeiCeHuEeM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIONIMKN XapakTep U
SBJISIETCSA aKTyaJbHBIM JJIsI OyAyIIuX aOUTYpPUEHTOB, MOCTYMAIONIUX HAa y4eOHbIC
CIEIUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HayKaMM, IICUXOJIOTHEH U
YIPaBJICHUEM.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U CTATUCTHKa» HA yTIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIi rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJIEHTHOCTD)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTh U
BEPOSTHOCTU COOBITUI. CryyalfHbIE OMBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanuu Hag COOBITUSAMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITus. JIuarpammsl Ditnepa. opmyiia CIOKEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcriepumenTa. Gopmyia nosHou BepostHOocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHUN bepHyiuin. CiiydaiiHblid BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuvaitnags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BeqnunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHMCIIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KJIACC

CoBMeCTHOE pacrpelesieHue ABYX CiydalHbIX BenuuuH. HeszaBucumele
CIIy4ailHbIE€ BEJIMYUHBI.

MaremaTuyeckoe OXHUAaHUE CIy4yalHOW BEJIUYMHBI (paclpeesiCHHs).
[Tpumepsl TpUMEHEHUsT MAaTEMaTUYECKOrO OXXHIaHWs (CTpaxoBaHHE, JIOTEpes).
Matematuyeckoe oxujaHue OWHAPHOW Cly4yalHOUM BelIWYuHBIL. MaTemaTtndeckoe
OXXMJAHUE CYMMBI  CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKkoe  OXKHUIaHUe
r€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeieICHU.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOM  BEJIMYMHBI
(pactipenenenust). Jucniepcusi OMHApHOU ClIydyallHON BEIMYMHBL. MaTeMaTHYECKOe
0>KMJJaHUE MMPOU3BEICHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHbIX BEJTUYMH.
Hucnepcusi M CTaHJAPTHOE OTKJIOHEHHE OWHOMHUAIBHOIO pacrpeeicHusl.
Jucnepcus u CTaHIapTHOE OTKJIOHEHUE TEOMETPUUECKOTO pACTIPEACTICHHUS.



HepasenctBo YeobiméBa. Teopema UebOniméBa. Teopema bepuymiu. 3akoH
OonplX  4yucen.  BpIOopouHbI  MeTOA — HcchenoBaHui.  BwriOopouHble
xapakTepucTUk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHNUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH.  3ajaud,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1nByx ciuyyailHeix BennuuH. KoapduuueHnt nuHelHOR
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAUMEHBIIUX KBaJAPaTOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTBb 1 CTATUCTUKA» (YTJIYBJEHHBIN YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHA U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMKEHHH B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKJIECHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE IHUTAaHHWE, COATAHCHPOBAHHBIA PEKHUM 3aHIATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MaTE€MaTUYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, MPeajaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAIINN C YIETOM CAMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIOTE3Y, apIryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (1)OpMYJ'II/Ip0BaTB CY)KI[CHI/ISI B COOTBCTCTBUHU C YCJ'IOBI/ISIMI/I n
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTJIACHS, CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedyieKCHMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JIEATEIbHOCTH, HAaXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PAaOOTHI, pacrpencisTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO 9aCTh PAOOTHI 1 KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/Ibl, OIICHMBATh KA4E€CTBO CBOECTO BKJIaa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJHO OMEpUpOBaTh MOHATUSAMHM: Tpad, MIOCKUMN rpad, CBA3HBIA rpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHbBI, JEPEBO CIy4ailHOrOo
DKCIIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4ailHOr0  OMbITa, HAXOAWTb BEPOSITHOCTH COOBITHMMI B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POpMYyITHUPOBATH COOBITHS: TIEPECEUCHHE, OOHEIMHEHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JIUArpaMMBI
Diisiepa, KOOPAMHATHYIO MPSAMYIO JJI PEIICHMs 3a7ad, MO0JIb30BaThCs (GOpMyson
CJIOKEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEN JABYX U TPEX CIIydailHbIX COOBITHH;



OIIEpUPOBATh NOHATUAMU: YCIOBHAs BEPOSATHOCTh, yMHOKEHUE BEPOSTHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4yalHOro 3KCIEpPUMEHTa, HAXOJUTh
BEPOATHOCTH COOBITHI C NOMOIIBIO MpaBUiIa YMHOXKEHHUS, JE€peBa CIy4aillHOTrO
OTbITa, WCIOJB30BaTh (OpMyINy MOJHON BeposTHOCTH, ¢Gopmyny baiteca mpu
pellleHnu 3a/ay, OMPEACNATh HE3aBUCUMOCTb COOBITUH MO QopMmyJe U IO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh M3y4YCHHblE KOMOMHATOpPHBIE (QOPMYJbl JJIsl NEPEUNCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucmipITaHME), yCHEeX W HeyJaya, HE3aBUCHUMBIE WCIIBITAHUS, CEpUs UCIBITAaHUH,
HaXOJUTb BEPOSATHOCTH COOBITHI: B CEpUU UCTIBITAHUI JJO IEPBOIO ycIiexa, B CEpUn
UCIIBITaHUI bepHysuH, B ONbITE, CBSI3aHHOM CO CIy4YalHbBIM BRIOOPOM M3 KOHEUHOMN
COBOKYITHOCTU;

cBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JauMarpaMMa paclpeleieHusi, OuHapHas ciaydyailHas BeJIMYMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHUsl IBYX CIydyalHBIX
BEJIMYMH JUI BBIACIICHUSA PACIPEACIICHUS KaKIOH BEIUYUHBI, OIPEACICHUA
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMAaTHYECKOTO OKHMIAHUS CITydailHOU
BEJIMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
OpU PELIEHUU 3a/1ay, BHIYUCIATH MaTEeMaTUYECKOE OXKHUJaHUE OMHOMUAIBLHOTO U
r€OMETPUYECKOI0 PACIIPEEICHUN;

CBOOOJIHO OIEpPUPOBATH MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactpeneneHus) NpU PELIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHJApPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U ONHOMHUAIILHOTO pacipe/IeieHUI;

BBIUUCIIATH BHIOOPOYHBIE XapPaKTEPUCTUKU 10 JAHHOUN BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUAMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 DOnemMeHThl Teopuu rpados 3 bubnnorexa [JOK
Cny4JaiiHbI€ OIIBITHI, CIyYaiiHbIe COOBITHS U

2 y4 . Y 3 bubnuoreka [{OK
BEPOATHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOXKEHUE U YMHOXKEHHUE

3 . Y 5 bubnunoreka LIOK
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HesaBucumplie coObITHs

4 DNeMEeHTH KOMOMHATOPUKH 4 1 bubmmoreka [JOK
Cepun nocrienoBaTeNbHBIX UCTIBITAHUI.

5 Wcnbitanus beprymm. Ciay4aliHelid BBIOOp 5 bubmuoreka [IOK
13 KOHEYHOM COBOKYITHOCTH

6 Crny4aifHble BETMYUHBI M pacIipeieICHUs 15 1 bubmuoreka [JOK

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 2 0



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpoasreie  Tpaxruseckue (undposbie)
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
3aKk0H OOJIBIINX YUCET bub6nmoreka [IOK
DJIEeMEHTHI MaTEeMaTHICCKON CTaTUCTUKHU bubnuorexa [JOK
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4 bubnnorexa [JOK
HOpPMaJIBbHOE pacIpeIeTICHUS
Pacnpenenenue Ilyaccona 2 bu6nmorexa LIOK
CBs13b MeX1y Cllyd4allHBIMHM BEJTMYMHAMHU 6 Bbu6moteka [JOK
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1 bu6nmorexa LIOK
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. BepositHocTs u ctatuctuka: 10-11-e kiaccol: yriryOiaeHHbBIN
ypoBeHb: yueoHuk: 10-11 knaccel/ Beiconkuit W.P., Slmenko 1.B.; mox pexn.

SAmenxo 1.B., Akunoneproe odmectBo «M3narensctBo «IIpocsemnienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

bu6mmoreka IJOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POIII https://resh.edu.ru/subject/lesson/1564/start/






