MUWHUCTEPCTBO NPOCBEIEHUSA POCCUIICKON ®EJIEPAIIIN
MunucreperBo oopa3oBanusi 1 Hayku Camapckoii o0J1actu

JenaprtaMmeHT 00pa3oBaHusi AAMUHUCTPALMA rOpoAcKoro okpyra Camapa
MBOY «llIkosa Ne 12» r.o.Camapa

PACCMOTPEHO
PykxoBonurens MO yuunreneit
MaTeMaTHKU U HHPOPMATUKU

COI'JTACOBAHO
3aMecTUTEeIb JUPEKTOpA 110
YBP

YTBEPX]
HupekTop

/TN

Hlapxynosa C. M.

[Tpotokon Nel ot 29.08.2025

Yyrynosa P.P..
[Iporokon 3acenanuss MC
Nel ot 29.08.2025r.

(ID 9815809)

Kamuaunua C. B.

PrpidRQW 45dlgena Ne12™
ro.6eMere’, CN=KanuHuHa
C.B,

E=sdo.school-12@63edu.ru
00b6e8b77bf26a2af0

NI NI 12 1D:-EQ-24A.L.NA'NN'

PABOYASA ITPOTPAMMA

yueOHoro npeamera «BeposiTHOCTD U CTATUCTHKA. YTJIYOJICHHBIN YPOBEHb)
st ooyuaromuxest 10-11 kmaccoB

Cocrasurens: Maiioposa H.B.,

Camapa 2025

YUUTCIIb MAaTCMAaTUKHU



MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHslii Kypc «BepoSTHOCTb M CTAaTUCTUKA» YTITYOJIEHHOTO YPOBHS ABIIACTCS
IPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca YriayOia€HHOro
YPOBHS Ha YPOBHE CpeJHEro o01iero oopazoBaHusi. YueOHbIN Kypc NpeJHa3HaueH
Ui GOPMUPOBAHUSA Y OOYYarOIIMXCs CTaTUCTUUECKOM KYJIbTYpPhl M NOHUMAaHUS
pOJIM TEOPUHM BEPOSITHOCTEH KaK MAaTeMaTUYE€CKOrO MHCTPYMEHTA Ui U3Y4YECHUS
ClIy4allHbIX COOBITUH, BEJIMUMH U IpoueccoB. [Ipu n3yueHnn kypca odoramarorcs
NPEACTABICHUS] OOYYaIOIIMUXCA O METOJaX MCCIEIOBAaHUSA W3MEHYMBOIO MHpA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaT€MAaTHYECKUX METOJ/IOB
ITO3HAHUS KAK HEOTBEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHU.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUuH,
NOJyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OoOLIero o0pa3oBaHus, U
Ha pa3BUTHUE IIPEACTABICHUM O CIy4YalHBIX BEIMYMHAX U B3aMMOCBA3AX MEXKIY
HAMH Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
Mmupa. B pesynbrare y o0y4aromuxcsi T0JKHO cpOPMUPOBATHCS MPEICTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUTSL OITMCaHUS aHTPOIIOMETPUUECKUX U JeMOrpauyecKuX BEJIMYUH, OTPEITHOCTEN
B Pa3IMUHBIE POJA U3MEPEHUSX, IITUTEIILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBIN
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUECKUX METOOB,
HEO0OXOJAMMBIX CHEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TAKXKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM Mepe UCHOJIb3YIOT amnmapar aHajiu3a OONbIIMX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM C yKa3aHHBIMH IEJIIMA B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coziepkaresibHbie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpag0oB M TEOPUU MHOXKECTB, HEOOXOAMMBIE [JIsi TOJHOLEHHOIO OCBOEHUS
MaTepuaja JaHHOTrO0 y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpPCOB.

Conepxxanne nmuaun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
Ui (OPMHUPOBAHUS TPEICTABICHUNH O paCHpPEEICHUHU BEPOSITHOCTEH MEXIY



3HAQYEHUSMM CIIy4alHbIX BEJIMYMH. BaXXHy10 4acTh B 3TOM COAEPKATEIBbHON JIMHUN
3aHMMAeT H3Y4YEHHE TIE€OMETPUYECKOr0 M OWHOMHAIBHOTO paclpeaeieHul u
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOraMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacpeneiIeHUsMH.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU  CIIyYaWHBIMH BEIMYMHAMUA W
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOYy4aloluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYaWHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEIAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEeACICHUSIM.

B y4yeOHOM Kypce mnpeaycMaTpuBaeTCsl 0O3HAKOMUTEJIBHOE H3Y4YEHHE CBSI3U
MEXIy CIy4YalHBIMA BEJIMYMHAMU U OIMCAHUE OTOHW CBSI3UM C IOMOILBIO
KO3 UIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMsl pacCenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U TEOMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpeiaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIy4alHbIX HE3aBUCHUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHUEM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUN HOCUT pa3BUBAIOUIMI XapakTep M
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMM HAyKaMH, IICHUXOJIOTHEH H
YIPaBJICHUEM.

Ha u3yudenue yueOHOro Kypca « BeposiTHOCTh U CTaTUCTUKA» HA YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B Henemio).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubI rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTB)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEpPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTh U
BEPOSTHOCTU COOBITUI. CydalfHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuy HajJ COOBITUSAMU: NIEpeEceUeHUE, 00bEINHEHUE, TPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHou BepostHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHUU bepHyun. CiiydaiiHblid BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposAtHocTte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHMAIILHOE.

11 KJIACC

CoBMmecTHOE pachpelesieHHe JIByX CiydalHbIX BeaudyuH. He3aBucumble
CIIy4aliHbIEC BEJIMYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (pachpe/iesieHHs]).
[Ipumepbl TMpUMEHEHUsT MAaTEMaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpEs).
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBI  CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe  OKHIaHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHWE  CIIyYaWHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHAPHON CIydyalHON BEIMYMHBL. MaTeMaTHIECKOEe
0>KUJAHUE MMPOU3BEICHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CITyYaHbIX BETUYHUH.



Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE OWHOMMAIBLHOTO paCHpe/eICHHUS.
Jucnepcus 1 CTaHAAPTHOE OTKIIOHEHHE T€OMETPUYECKOTO PACIIPEACIICHUSI.

HepaBenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OonbIIMX  4ucesl. BpIOOpOuYHBI  MeTOon  ucciaeaoBaHuil.  BwiOGopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOLIBIO H3YYEHHBIX PACIPEICICHNMN.

HenpeppiBHble cnyualiHble BenuduHbL. [Ipumeppl. DyHKIMSA TUIOTHOCTH
BEPOSTHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEILHOMY PacCIpeACIICHUIO. 3a1auu, IPUBOIAIINE K
HOPMaJIbHOMY pacIpeleIICHHUIO. OyHKIMA IIJIOTHOCTH BEPOSITHOCTH
NOKa3aTeIbHOIO pacnpezesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacrtpeneneHus. PyHKIUA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHNUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHERHOM
koppemsiiui.  CoBMecTHble  HAOMIOAGHMST JIBYX  BEJIWYMH. BbpIOOpOUHBIi
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEMHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTBb I CTATUCTUKA» (YTJIYBJEHHBIN YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3InuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKHWE 3HAHUS B
WHTEpecax 3I0pOBOTo 1 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOD



Oynymeld mpodeccuu u Ppearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpYyXaroleni cpespl, IJIAHUPOBAHUE TIOCTYNKOB W OIIEHKA HMX BO3MOKHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH W OOIIIECTBEHHOM MTPAKTUKH, TOHMMaHNE MaTeMaTHIECKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUIS Pa3BUTHUS 1IUBUIIM3AIIMH, OBJIAJICHHE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KyJbTYPOU Kak CPeJCTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH MPOEKTHYIO
U UCCJIEIOBATEIBCKYIO JIEATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIIEHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOUThH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BBIBOJIbI;



BbIOMpaTh cmoco0® pemieHuss ydyeOHOW 3amadyu  (CpaBHUBATh HECKOJBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00BEKTa, SIBJICHUS, MPolIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IMPOLIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PAa3IMYHBIX BUIOB U (hOpM
MIPE/ICTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJLTIOCTPUPOBATH Tpadrueck;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu 06IHCHI/I$[, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B yCTHBIX
N TITIMCBMCHHBIX TCKCTax, JOaBaThb IIOSACHCHHUSA IIO XOlIy pCH_IeHI/ISI 3aJa4u,
KOMMEHTHUPOBATH IIOJIYYEHHBIN PE3YJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJgadyu, BBICKA3bIBaTb MHJACHU, HAICICHHBIC Ha IIOHNCK
peIHeHI/ISI, COITIOCTABJIAATH CBOH CY)KI[eHI/IH C CY)KILCHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;



MPEJCTABIIATh PE3YIbTATHI PEUICHUS 33a/1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3aj1ady
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BJIAJIETh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHs
MaTEeMaTUYECKOM 3aJ]1au;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalJICHHBIX OMMOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JOCTIDKCHHSI VUM HEIOCTHIKCHHS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAas 1€ATEILHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, I0TOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPyNmoBHIX ¢opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OIICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEPHUSAM, CHOPMYJIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss HayquTCs:

cBOOOHO OMEpUpPOBaTh MOHATHAMH: Tpad, MIOCKUN rpad, CBSI3HBIN Tpad,
nyTb B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JIEPEBO CIy4allHOTO
IKCIEPUMEHTA;



CBOOOZHO OMNEPUPOBATh MOHATUSAMU: CIyYaWHBIM HKCIEPUMEHT (OIBIT),
cllydailHO€ COOBITHE, DJIEMEHTAPHOE CIlydallHOE COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOATHOCTHM COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

HaxXoJUTh U (POPMYyIHUPOBATH COOBITHS: MEepeceUeHUE, OOhEAMHECHUE TAHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BAaTh JHArPaMMBI
Oiinepa, KOOPIAWHATHYIO MPSIMYIO JJI PELISHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

OIIEpUPOBATh MNOHATUAMU: YCIOBHAS BEPOSTHOCT, yMHOKEHHE BEPOSTHOCTEM,
HE3aBUCHUMBbIE  COOBITHS, JIEPEBO  CIy4yalHOro  3KCIEpUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C TMOMOILBIO IMpaBWJIa YMHOXEHUS, JIepeBa CIIy4allHOTO
OMbITa, HMCIOJB30BaTh (POPMyNy NOJHOM BeposTHOCTH, (opmyny baiieca mpu
pEelIeHUH 3a/ad, OIpPEAENATh HE3aBUCUMOCTh COOBITHA 1O (opMmysie U 1O
OpTaHU3alMN CIyYaHOTO YKCIIEPUMEHTA;

NPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJbI JJIsl TEPEUUCICHHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUN CIy4yallHOTO OIbITa, PELIECHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YailHBIA  ONIBIT
(ucnblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIbITaHUMH,
HAXOJIUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXa, B CEPUU
UCIIBITaHUI bepHysuH, B ONbITE, CBSI3aHHOM CO CITyYalHBIM BEIOOPOM M3 KOHEYHOU
COBOKYITHOCTU;

cBOOO/IHO OIEpUPOBaTh MOHATUSAMU: ClydailHas BEJWYMHA, paclpeiesieHue
BEPOATHOCTEW, JauMarpaMMa pachpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHueE.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

ONEPUPOBATH TOHIATHUSMH: COBMECTHOE pACIpPEICICHUE IBYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIy4YalHBIX
BEJIMYUH [JIS BBIJEICHUS PpACIpPEACNICHUS KaKJI0M BEJIUYMHBI, OMNpe/eIeHUsS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

cBOOOIHO OMEpPUPOBATH MOHATHEM MATEMaTHUYECKOrO OXKHMJIaHUS CIy4yailHOU
BEJIMYMHBI (pacnpeneseHus1), IPUMEHITh CBOMCTBA MAaTEMATHYECKOIO OXUAAHUS
IpU PELIEHUM 3a/1ay, BHIYHUCIATh MAaTEMaTHYECKOE OKUIaHHEe OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEECICHUN;

CBOOO/IHO ONEpPUPOBATh MOHITUSIMM: JUCHEPCHUS, CTAaHJAPTHOE OTKJIOHEHHE
CIIy4alHOM BEJWYUHBI, TPUMEHITh CBOWCTBA HAUCIEPCUM CIYYAWHOW BEJIWYHUHBI
(pactipenenieHns) NMpU PELIEHUU 3a/ad, BBIYKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOT0 U OMHOMHAIILHOTO Pacpe/eIeHHUIA;



BBIYHCIISITh BHIOOPOYHBIC XapPAKTEPUCTUKH IO JAHHON BBIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TEHEpPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OIEHUBATh BEPOSITHOCTU COOBITHM M MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3bI, MOJB3YSACh U3YUYEHHBIMU PACTIPECICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n | HaumeHoBaHue pa3neioB (undposbie)
/ KoHTpoJibH IIpakTHYeck
U TeM NMPOrpaMmbl Bcero odpa3oBaTe/bHbIE
ble paboThI ue padboTsbl
n pecypchl
1 DsteMenTH TeopuH rpados 3 https://resh.edu.ru/subject/
" P P lesson/1034/
CrnyyaliHbl€ OIBITHI, https://resh.edu.ru/subject/
2 CITy4aifHbIE COOBITHUS U 3 1 lesson/4089/conspect/131
BEPOSITHOCTH COOBITUM 702/
Omneparuu Haj
MHO>KECTBaMU U .
COOBITHSIMI. CIOMKCHIE 1 https://resh.edu.ru/subject/
3 ' . 5 lesson/4089/conspect/131
YMHOXEHHE BEpOSITHOCTEH. 202/
YcnoBHas BEpOATHOCTb.
HeszaBucumele coOBITHS
DICMCHTHL https://resh.edu.ru/subject/
4 4 1 1 lesson/6119/conspect/285
KOMOMHATOPUKH

192/



https://resh.edu.ru/subject/lesson/1034/
https://resh.edu.ru/subject/lesson/1034/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/6119/conspect/285192/
https://resh.edu.ru/subject/lesson/6119/conspect/285192/
https://resh.edu.ru/subject/lesson/6119/conspect/285192/

Cepuu 1ociea0BaTeIbHbIX
ucnplTanuii. McnoplTanusa

https://resh.edu.ru/subject/

bepnymu. Ciy4aitasiii 5 lesson/4929/conspect/384

BBIOOD M3 KOHEUHOU 11/

COBOKYITHOCTH
https://interneturok.ru/less
on/algebra/11-
klass/effektivnye-

CrnyualiHble BEIUYMHBI U 14 kursy/diskretnye-

pacrpeneneHust sluchaynye-velichiny-
bazovyy-uroven-chast-5-
dispersiya-sluchaynoy-
velichiny

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny

11 KJIACC

Ne KosunyecTBo 4acoB JIeKTPOHHBbIE
HauMmenoBanue
n (undposbie)
pa3iejioB M TeEM KoHnTpoabn IIpakTuyeckn
/ Bcero o0Opa3oBaTe/IbHbIE
NMPOrpamMMbl bie padoThI e padoTsl
n pecypcbl
https://www.yaklass.ru/p/a
lgebra/11-klass/nachalnye-
svedeniia-
matematicheskoi-statistiki-
9176/zakon-

1 3aKkoH 0ONbIIKUX YHCE 5 T
raspredeleniia-
veroiatnostei-zakon-
bolshikh-chisel-10288/re-
a76720ab-07dd-431a-
b57a-19b9498e2a76
https://www.yaklass.ru/p/a

DJIeMEHTEI lgebra/11-klass/nachalnye-

2 MaTEMAaTHYECKOMN 6 1 svedeniia-

CTaTUCTUKU matematicheskoi-statistiki-
9176

HenpepsiBHble

CITyHaitHbIE BETHUMHbL https://www.yaklass.ru/p/a
lgebra/11-klass/nachalnye-

3 (pacnipenenenms), 4 svedeniia-

TOKasaTeILHOC 1 matematicheskoi-statistiki-

HOPMAaJIbHOE 9176

pacrpeaeneHus

Pacnpenenenue https://www.matburo.ru/ex
4 2 1 ~ ;

ITyaccona tv.php?pl=tvpoir



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176
https://www.matburo.ru/ex_tv.php?p1=tvpoir
https://www.matburo.ru/ex_tv.php?p1=tvpoir

CBsi3b MEXIY
CIIy4ailiHBIMU
BEJIMYUHAMH

https://interneturok.ru/less

on/algebra/11-

klass/elementy-
matematicheskoy-

statistiki-kombinatoriki-i-
teorii-
veroyatnosti/zavisimost-
sluchaynyh-velichin-
bazovyy-uroven

O0600611eHE U
CHCTEMATHU3ALINS 3HAHUI

11

https.//www.yaklass.ru/p/a
Igebra/9-klass/elementy-
kombinatoriki-statistiki-i-
teorii-veroiatnostei-
10205/elementy-teorii-
veroiatnosti-
nakhozhdenie-
veroiatnosti-12691/re-
bdb9810f-c34b-44a9-
bea4-c73c7c1120ff

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-bazovyy-uroven
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
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https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
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bunapusIii ciydaliHbIN
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5 kombinatoriki-i-teorii-veroyatnosti/diskretnye-
MHOMHAJILHOTO sluchaynye-velichiny-profilnyy-uroven
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https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
https://interneturok.ru/lesson/algebra/11-klass/effektivnye-kursy/diskretnye-sluchaynye-velichiny-bazovyy-uroven-chast-5-dispersiya-sluchaynoy-velichiny
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Hepasencto YeOrnIena.
Teopema YeOrrmena. Teopema
bepnymnu. 3akoH 6oabIIMX
qucell

https://resh.edu.ru/subject/lesson/4929/conspect/38411/

Hepasencto YeObImiena.
Teopema YeObrmera. Teopema
bepnymmm. 3akoH OoIbIIHX
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HepaenctBo YeoOsbIena.
Teopema YeOnimeBa. Teopema
bepuymnu. 3akoH 607X
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OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 34 1 4

MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Koa . .
IIpoBepsieMble npeaMeTHBIE Pe3yJbTAaThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTe IbHOI
NpoBEpPsIeMOro
pobep MPOrpaMMBbI CpeaHero o01ero o0pa3oBanus
pe3yJbTaTa
6 Teopust BepoATHOCTEHN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOIHIIBI U TUATPAMMBI
6.2 OmepupoBaTh MOHATUAMH: CpeJHEee apu(MeTHIeCKoe, MeJuaHa, HanOobIIee, HaMEeHbIIIee 3Ha-
' YeHHe, pa3Max MacCHBa YHCIIOBBIX JAHHBIX
OnepupoBaTh IOHATHAMHU: CIy4ailHBI SKCHEpHUMEHT (OMBIT) W CIydailHOEe COOBbITHE,
6.3 3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIM MCXOM) CIy4alHOTO OIMBITA; HAXOIUTh BEPOSTHOCTH B
' OIBITaX C PaBHOBO3MOXKHBIMH CITy4alfHBIMH COOBITHAMH, HAXOAWTH M CPAaBHUBATH BEPOSATHOCTH
COOBITHI B U3yUEHHBIX CIy4aliHbIX 3KCIIEPUMEHTAX
Haxomuts 1 popMynupoBaTh COOBITHS: IepecedeHre M 00bEeANHEHNE JAHHBIX COOBITHII, COOBITHE,
6.4 MIPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO; IIOJIL30BAThCS TUarpaMMmaMu Oiepa u (popmyinoi
CJIO’KEHHUSI BEPOATHOCTEHN MPH PELICHUH 33134




Konx

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOM

NpoBepPseMoro
NPOrpaMMbl cpeJHero o4uero oopa3oBaHus
pe3yJbTara
6.5 OnepupoBaTh MOHATHSMHU: YCIOBHAS BEPOSTHOCTb, HE3aBUCHMBIC COOBITHS; HAXOAWUTH
' BEPOATHOCTH C MMOMOIIBIO MTPAaBHIIa YMHOXKEHHUS, C TIOMOIIBIO JIepeBa CIy4aifHOTO OTbITa
6.6 [IpyMeHATs KOMOMHATOPHOE MTPABUIIO YMHOKEHUS NP PEIICHUH 3a/1a4
OnepupoBaTh NOHATUSAMU: UCHBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpUs UCIBITAaHUM, ycHex U
6.7 HeyHada; HaXOAUTh BEPOATHOCTH COOBITHIA B CEPUH HE3aBHCUMBIX HCIIBITAHUH JI0 TIEPBOTO yCIIEeXa,
HaXOJHUTh BEPOSTHOCTH COOBITHI B CEPUH UCTIBITAaHU bepHyIH
6.8 OnepupoBaTh MOHIATUAMU: CIy4aliHas BEJIMUMHA, paclpeie]ieHle BepOsITHOCTEH, TuarpaMMa pac-
' npeieeHus
11 KJIACC
Kon . .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NpoBepseMoro
pobep MPOrpaMMbI CPeIHEro od1ero 0opa3oBanus
pe3yJbTara
5 Teopus BepOSITHOCTEH M CTATHCTHKA
51 CpaBHuBaTh BEPOSATHOCTHU 3HAUYCHUHN ciayyaitHoH BEJIMYHHBI

0 pacupeaACICHUIO WJIN C TIOMOUIbIO JUarpaMmm




Konx

IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM

NPOBEPSIEMOTO
NMPOrpaMMBbI CPeTHEr0 0011Iero 00pa3oBaHus
pe3yJbrara

OmnepupoBaTh TOHATHEM MAaTEMAaTHYECKOIO OXHUJAHUS, MPHUBOAUTH IPHUMEPHI TOro, Kak

5.2 MPUMEHSETCSI MATEeMAaTHUECKOE OXKHIAHHWE CITyYalWHOW BEJIMYHMHBI, HAXOIUTh MaTeMaTHYECKOE
OXKHUJIAaHHE TI0 TAHHOMY PacIpeeICHUI0

53 NwmeTh npencrariieHre 0 3aKOHE OOJIBIITUX YHCE

5.4 NmeTs npencrariieHue 0 HOPMAITBLHOM pactpeielICHIH

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUS

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 Teopust BEpOSATHOCTEN U CTATUCTHKA

IIpencraBieHne JaHHBIX C TOMOINBIO Tabmui u auarpamm. CpenHee apuMeTHYecKoe, MeIAHaHa,

6.1
HauOoJIbIIIee 1 HAMMEHBIIIee 3HAYCHUS, pa3Max, JIUCTICPCUs M CTAaHIapTHOE OTKJIIOHEHNE YHCIIOBBIX HA0OPOB
CrnydaiiHple OSKCIEPUMEHTHI (OMBITHI) W CIydYaiiHbIe COOBITHA. OJEeMEHTAapHBIC COOBITHS (MCXOJIBI).
6.2 BepostHoCcTb CIly4aifHOTO COOBITHSL Bbnuzoctp 4acTOThI

U BCPOATHOCTHU COOBITHI. Cnyqai/'lmﬂe OIIBITBI C PABHOBO3MOXXHBIMU 3JIEMCHTAPHBIMHU COOBITHSMU.




Kon

IIpoBepsiemMblii 21eMEHT COePKAHUS

BepositHocTn coOBITHH B OTBITaX
C PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMH COOBITHAMHU
6.3 Onepanuu Haj COOBITUAMU: IIEpecedeHue, 00beJUHEHIE, IPOTUBOIONOKHbIE cOOBITHS. Jlnarpammsl Ditnepa.
' ®opMyIia CIOKEHUS BEPOATHOCTEN
6.4 YcnoBHAs BEpOSTHOCTh. Y MHOKEHUE BEPOATHOCTEN. J[epeBo ciaydallHOro 3KkcrnepuMenTa. @opmMyna moimHou
' BeposTHOCTH. He3aBucHMEBIE COOBITHS
6.5 KombunaropHoe npaBuino ymHoxkeHus. llepectanoBku u ¢aktopuan. Yucno couertanuil. TpeyronbHuk
' ITackans. @opmyna 6uHoma HeroToHa
6.6 bunapueiii ciydaiiHBI OMBIT (WCTBITAaHWE), yclmex W Heymada. HesaBucumble wucnbiTanus. Cepust
' HE3aBUCUMBIX UCIBITAaHUM 710 IepBoro ycrnexa. Cepusi He3aBUCUMBIX HcTibITaHui beprysuin
Crnydaitnas BenuumHa. Pacmpenenenue BepositHocTed.  Jlmarpamma  pacnpenenenus.  llpumepst
6.7 pacnpeneneHui, B TOM yucie reOMETPUIECKOE
1 OMHOMHATBEHOE
11 KJIACC
Kox IIpoBepsieMblii 3/1eMEHT COePKAHUS
5 Teopust BepOATHOCTEN U CTATUCTUKA




Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

UucnoBble XapaKTEPUCTUKU  CIOYYaillHBIX BEJIWYMH: MaTeMaTH4eCKoe OXHUIaHWe, JUCIepCHUs
Y CTaHJAPTHOE OTKJIOHEHHE. lIpumepbl MPUMEHEHHsST MATeMaTH4eCKOTO OXKHAAaHUS, B TOM YHCIE B
51 3a/layax W3 IOBCEIHEBHOW JKM3HH. MaTeMaThdeckoe OXHIaHWe OWHAPHOW CIyYailHOH BEIMYHHBL
MatemaTtnieckoe OXXHIaHWE CYMMBI CIyYalHBIX BETMYMH. MaTreMaTHUeCKOe OXHIAHUE U JUCIICPCHS
reOMETPUYECKOT0 M OUHOMHUAIILHOTO paclpeieeHnit

5.2 3aKkoH 0OJIBIINX YHCET U €T0 POJIb B HayKe, MpUpojie 1 ob1iecTBe. BHIOOpOUYHBII MeTO cclie10BaHHA

5.3 [Ipumepsl HeNpephIBHBIX Cly4alHbIX BenW4yMH. [lOHSATHE O IUIOTHOCTH pacmpernesieHus. 3aaaud,

MPUBOSILME K HOPMAJIbHOMY pacipeneneHuo. [IoHsaTie o HopManbHOM paclpeneneHnn

HPOBEPSIEMBIE HA EI'3 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
MNPOI'PAMMBI CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA

Koa npoBepsiemoro IIpoBepsieMble TpeOOBaHUS K MPeAMETHBIM Pe3yJbTaTaM 0CBOEHHSI OCHOBHOII 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeTHEro
TpeOoBaHMA 00111er0 00pa3oBaHus

Bragenne MeTomaMu J0Ka3aTeNbCTB, AITOPUTMAaMHU pEUICHHUSA 3aJa4; yMEHHE (OPMYIHUPOBATh M OMEPHUPOBATH IOHITUIMHU:
ompesielieHne, akCuoMa, Teopema, CJIeICTBUE, CBOMCTBO, MPU3HAK, JT0KA3aTEIbCTBO, PABHOCHIIbHBIC (DOPMYTUPOBKH; IPUMEHSATh HX;
yMeHHe GOpMyIUPOBaTh OOpATHOE M MPOTUBOIOJIOKHOE YTBEPIKICHHE, TPUBOAUTD IPUMEPHI M KOHTPIIPHUMEPHI, HCITOJIb30BaTh METOT
MaTeMaTUYECKOW WHIYKIINH; TIPOBOIUTH JOKA3aTEIbHBIE PACCYKJEHUS TPU PEIICHUH 3aja4, OIICHUBATh JIOTUYECKYIO MPAaBUILHOCTD
paccyXIeHul; yMEHHE ONepUPOBATh MOHATUSMHU: MHOXKECTBO, MTOJIMHOMXKECTBO, OTIEPAIIMUA HAJl MHOKECTBAMH;, YMEHHE UCIIOIh30BATh
TEOPETUKO-MHOXKECTBEHHBIN armapart i OMMCAaHUs PealbHBIX MPOIECCOB U SBJICHUN W TIPH PEIICHUM 33/1a4, B TOM YHCIIE U3 APYTHX

y4eOHBIX NPEMETOB; YMEHHE OIIEpUPOBATh MOHATHAMU: rpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh U

OIIMCBhIBATH l"pa(b]:l Ppa3JINIHbIMHA CHOCO6aMI/I; HCII0JIb30BATh I‘pa(b]:l IpU pCIICHUHN 3a4a4




Konx mpoBepsiemoro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y/JbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero
o011ero oopazoBanus

YMeHue onepupoBaTh MOHATUAMU: HATYPAIbHOE YUCIIO, LIEJIOE YUCIIO, CTEEHD C LIeNbIM NIoKa3aTeeM, KOpeHb HaTypalbHOM CTENeHH,
CTEIICHb C PAlHOHAIBHBEIM IOKa3aTeJieM, CTeTeHb ¢ ICHCTBUTENBHBIM ITOKa3aTelleM, JIOTapU(pM YHCIIa, CHHYC, KOCHHYC M TaHTEHC
MPOM3BOIBGHOTO YHCIA, OCTATOK [0 MOAYJIO, PallMOHAIBHOE YHCIIO, WPPAlMOHANBGHOE YHCIO, MHOXKECTBA HATYPaIbHBIX, LENHIX,
PalMOHANBHBIX, IEHCTBUTEIRHBIX YHCEN; YMEHUE UCIIONB30BATh MIPH3HAKA IEIUMOCTH, HANMEHBINNH 00NNl NeIUTeNh 1 HANMEHBIIIee
oO1uiee kpaTHOe, anroput™ EBKina npu pelieHny 3a1a4; 3HaKOMCTBO € Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUHCIIEHUS; yMEHUE
BBHITIONIHATh BBIYMCIICHWE 3HAYCHUH W TpeoOpa3oBaHUsl BBIPAKEHHUH CO CTEMEeHsMH M JiorapudmMamu, mpeodpa3oBaHUs APOOHO-
palMOHANBHBIX BRIPAKCHUH; YMEHIE OIIEPUPOBATH MOHITHAMH: TIOCIIEIOBATEIEHOCTD, api(MeTHIeCKast IPOrPeCcCusl, FTeOMEeTpHIeCKas
nporpeccus, 0eCKOHEYHO YOBIBAIOIIAs TEOMETPHUYECKAs IIPOTPECCUS; YMEHHE 3a1aBaTh IIOCIEIOBATEIIEHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (OPMYI; YMEHHE OIEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHWCIa, MOIYJb
Y apryMEHT KOMIUIEKCHOTO YMCIia, JopMa 3alUCH KOMIUIEKCHBIX Yucell (TeoMeTpuiecKas, TPUrOHOMETpUIecKas U ajlredpandeckas);
YMETh TPOM3BOANTE apu(pMETHIECKHEe NEHCTBHUS C KOMIDICKCHBIMU YHCIAMH; MMPUBOIUTH IMPUMEPH] WCIONB30BAaHHUS KOMIUIEKCHBIX
YHCEN; ONEPUPOBATH MOHATUSAMHA: MAaTpUIa 2%2 1 3X3, ONpeaenuTeNh MaTPHUIIbI, TEOMETPHIECKHI CMBICI OMPEIEITATENS

YMeHue onepupoBath MOHITUSAMU: PAllMOHATIbHBIE, UPPALMOHATIFHBIE, TTOKa3aTeIbHbIE, CTeIIEHHbIE, JIOTapu(MUUECKUe, TPUTOHOMET-
pUUECKHE YpPaBHEHUS] U HEPABEHCTBA, UX CHCTEMbI; YMEHHE ONEPUPOBATH MOHATHIMHU: TOXIECTBO, TOKIECTBEHHOE NMPEoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U HEPAaBEHCTB, PAaBHOCWIBHOCTh YPaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHUE pellaTh
ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C MOMOIIBIO Pa3TUYHBIX MTPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IapaMeTPOM;
MIPUMEHATh YPaBHEHHS, HEPABEHCTBA, MX CHCTEMBI JJISl pEIICHUS] MaTeMaTHUECKUX 3a]ad U 3a/1a4 U3 pa3InyHbIX oOjacTell HaAyKu |

peanbHON KU3HU

YMeHre onepupoBaTh MOHATHAMH: (PYHKIHMS, YETHOCTh (PYHKINH, MEPUOJUIHOCTD (DYHKIHH, OTPAaHUYCHHOCTH (DYHKIIUH, MOHOTOH-
HOCTh (DYHKIIMH, IKCTpeMyM (pyHKIMHM, HanOoJbIIee M HaUMEHbIIee 3HAUeHHUs (PyHKIMU Ha MPOMEXKYTKE, HEIpephIBHAA (pyHKuus,
aCHMMNTOTH! rpaduka (GyHKIUH, TEpBast U BTOPAs NMPOM3BOAHAS (HYHKINH, TEOMETPUUECKHH W (PU3NYECKHH CMBICT NPOU3BOIHOM,
nepBooOpa3Hasi, ONpele’IEHHbIH WHTETpal; YMEHHE HAaXOAWTh acCHMNOTOTHI rpaduka (YHKINH; YMEHHE BBIYHCIATH ITPOM3BOJIHEIE
CYMMBI, IPONU3BEACHNUS, YACTHOT'O M KOMITO3HIINH (DYHKIIMH, HAXOJUTh YPaBHEHHUE KacaTeJIbHOM K rpauKy (GyHKITNH; YMEHUE HAXOAUTh
IIPOM3BOAHBIE AJIEMEHTAPHBIX (PYHKINH; YMEHHE HCIOIB30BaTh MPOU3BOAHYIO ISl HCCIEAOBaHUS (YHKIMH, HAXOAUTHh HAaHOOJBIINE U
HavMEHbIINE 3HA4YeHUs (QYHKOWH; CTPOMTh TpadWKd MHOTOWICHOB C HCIOJIB30BAHHWEM arapara MaTeMaTHYeCKOro aHalln3a;
NPUMEHATh MPOU3BOAHYIO A HAXOXKJICHHS HAWIYYIIEro PELICHUs B MPUKIAJHBIX, B TOM UYUCIE COLUAIBHO-3KOHOMHYECKUX U
(m3HUecKuX 3a/a4ax; HAXOAUTH IUIOMAIU U 00BEMBI (PUTyp ¢ MOMOIIBI0 MHTETPaNIa; MPUBOIUTH IPUMEPH MAaTEMaTHIECKOTO MOJE-
JIMPOBAHUSI C MOMOIIBIO TG PepeHIINATBFHBIX YPAaBHECHUH




Konx mpoBepsiemoro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y/JbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero
o011ero oopazoBanus

YMeHue oneprupoBaTh MOHATHAMU: rpaduK QYHKIMA, 00paTHas (HYyHKIIUS, KOMITO3UIUS (QYHKIMN, THHEeHHAsT (QYHKIUS, KBaJIpaTHUIHAS
(byHKIWSI, panroHanbHast QYHKIUS, CTETICHHAs (DYHKIUS, TPUTOHOMETpHUIeCcKHe GYHKIIMU, OOpaTHBIE TPUTOHOMETPUICCKUE (DYHKIINH,
MoKaszaTenbHas W JorapudmMudeckas (yHKIMH; YMEHHE CTPOHMTh Tpa(HKH W3ydeHHBIX (YHKIHH, BBITIOJIHATH MpeoOpa3oBaHuUs
rpadgukoB QYHKIMH, HCIIOIB30BaTh IPadUKK Uil M3YYCHHUS MPOIIECCOB U 3aBHCUMOCTEH, MPH PEIICHUH 3a1a4 U3 APYTUX y4eOHBIX
MPEAMETOB U 337124 U3 PeaATbHOMN )KU3HHU; BBIPAXaTh (hOpMylIaMu 3aBHCUMOCTH MEX/y BETMYHMHAMH; HCIIOJIb30BaTh CBOMCTBA U rpaduKu
GbyHKIHi JUTS peleHus ypaBHEHHUIA, HEPABEHCTB u 3amay
C mapaMeTpaMu; n300pakaTh Ha KOOPMHATHOH IUIOCKOCTH MHOXECTBA PEIICHUI YPABHEHHI, HEPABEHCTB M MX CUCTEM

YMeHue pemarh TeKCTOBBIC 3a/1a4K Pa3HBIX THIIOB (B TOM YHCIIE Ha MPOLIEHTHI, IOJU U YaCTH, HA IBIDKEHHE, paboTy, CTOUMOCTh TOBa-
POB U YCIIyT, HAJIOTH, 3aJa4il U3 OOJACTH YIpPABJICHUS JUYHBIMH M CEMEHHBIMH (DUHAHCAMM); COCTABIATH BBIPAKCHHS, YPABHCHHUS,
HEpaBEHCTBA M UX CHCTEMBI [0 YCIOBUIO 33/1a4H, HCCIEIOBATh OJYyYCHHOE PELICHHE U OLCHUBATH IPABIOIOI00HOCTh PE3ylIbTATOB;
YMEHHE MOJICITUPOBATH PealibHbIC CHTYAIUH HA SI3bIKE MATEMATHKH; COCTABIIAThH BHIPAKCHUS, YPABHEHUSI, HEPABEHCTBA U MX CUCTEMBI
[0 YCIIOBHIO 3a/1a4M, MCCIICAOBATH MOCTPOCHHBIC MOJIEIN C UCIOJIH30BAHUEM ammapaTa anreOpsl, HHTEPIPETUPOBATH MOTYYCHHBIN
pesyabTaT

YMeHne onepupoBaTh MOHATHAME: CpeiHee apuMeTHIecKoe, MearaHa, HanboJbllee 1 HaUMEHBIIIee 3HAUCHMS, Pa3MaxX, AUCICPCHS,
CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO HA0Opa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH HH(POPMAIIHIO, IPEICTABICHHYIO B TA0IUIIaxX, HA
JuarpamMax, rpaukax, OTpaskarollylo CBOMCTBa peaJbHbBIX MPOIIECCOB U SBIEHHM; MPEICTABIATh HH()OPMALIUIO C TOMOIIBIO TabIHIL
U UarpamMM; UCCIEeI0BaTh CTATUCTUYECKUE TaHHBIC, B TOM YHCIE C IPUMEHEHHEM TpadHUeCKUX METONOB U JICKTPOHHBIX CPEICTB;
rpaUUeCcKy HCCIE0BATh COBMECTHBIC HAOOICHHUS C TOMOMIBIO AHATPaMM pacCEHBAHNUS H JIMHEHHOU perpeccuu

YMeHue onepupoBaTh NOHATUAME: CIy4aiHBII ONBIT U CIydaifHOE COOBITHE, BEPOSTHOCTD CIyYalHOTO COOBITHS; YMEHUE BBIYUCIATE
BEPOSITHOCTH C UCTIOJIB30BAHUEM TPA(QUIECKUX METOIOB; IPUMEHATH (POPMYIIBI CIIOKEHUS U YMHOKEHHS BEPOSTHOCTEH, GopMyITy 1mojI-
HOH BeposTHOCTH, (popmyny beprymmn, komOuHaTOpHBIE (aKTEl U (POPMYIBL; OIIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHH; YMEHHE
OIEpUPOBATh MOHATHAMU: CllydaliHas BEJIMYMHA, PACIPEICIICHUE BEPOSATHOCTEH, MaTEMaTHYECKOE OXXKHUIAHHE, NUCIEPCUS U CTaH-
JapTHOE OTKJIOHCHHE CIIyJaiHON BETUYMHBI, (PYHKIIUH paclpeesieHNs H INIOTHOCTH PaBHOMEPHOTO0, IOKA3aTeIBHOTO U HOPMAJIEHOTO
pacupeneneHuii; yMeH1e UCIoJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPENEIICHUI A1 pelleHus 3a1a4; 3HAaKOMCTBO € IIOHATHAMHU: 3aKOH
OOJIBIIMX YHCEN, METOIbl BBHIOOPOYHBIX HCCIENOBAHMH; yMEHHE NPHBOJIUTH IPHMEPHI MPOSBICHUS 3aKOHA OOJNBIINX YHCEN
B IIPUPOJHBIX M OOIIECTBEHHBIX SBICHHUAX; YMEHHE OIEPUPOBATh MOHATHUAMHU: COUETAHHE, NIEPECTAHOBKA, YHCIO COYETaHMH, YNCIIO
IepecTaHOBOK; OMHOM HEBIOTOHA; yMeHHE MPHUMEHSTh KOMOMHATOPHBIC (aKThl M PACCY)KICHUS Ul PEUICHUS 3ajad; OLIEHHBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTABIISITH BEPOSTHOCTHYIO MOJEIh M HHTEPIPETHPOBATH MOJTYYCHHBIH Pe3ysIbTaT




Konx mpoBepsiemoro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y/JbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero
o011ero oopazoBanus

YMeHue onepupoBaTh MOHIATUAMU: TOUKA, MIPSIMast, TUIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYMHA yIJIa, TNIOCKHUH yro, IByrpaH-
HBIA yroJi, TpEXTPaHHBIM YroJ, CKpellMBaroLIecs MpsAMble, NapalIeIbHOCTh U MEPIEHAUKYISPHOCTh NPSIMBIX U IJIOCKOCTEH, yroi
MEXIy MPSAMBIMHU, YTOJ MEXIY MPAMON U IIIOCKOCTHIO, YTOJ MEXIY IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH /10 IUIOCKOCTH, PACCTOSHUE
MEXIY TPSMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSAMH; YMEHHE HCIIOJIB30BATh NPH PELICHHH 3aJad M3Y4eHHBIE (PAKTHI U TEOPEMBI
TUIAHUMETPUHU; YMEHHE OLICHHBATh pPa3Mephl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHUYECKHE MOJAENH C IOMOIIBIO
TEOMETPUYECKUX TOHATHI U BEJIMYMH, PElIaTh CBA3aHHBIE C HUMH MPAKTHUECKUE 3a/1a4H

10

YMeHue oneprupoBaTh MOHATHSAMH: IUIOMAAb GUTYPHL, 00BEM (UTYPHI, MHOTOTPAaHHHUK, IPABIIIHLHEI MHOTOTPAHHUK, CEYCHHUE MHOTO-
rpaHHUKa, KyO, Mapajuielenune, npusMa, nupaMuaa, Gurypa u MoBEepXHOCTh BpallleHUs, HWIMHAP, KOHYC, map, cdepa, miomanb
cepsl, IOMAAb MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCa, IUIWHAPA, 00bEM Ky0a, IPSIMOYTOJIBHOTO Mapajuielenunena, MupaMubl,
NpU3MBI, LWIMHIpPA, KOHYyCa, I1apa, pa3BEPTKAa INOBEPXHOCTH, CEYEHMs KOHyca M LMIMHIPA, MapajulejbHble OCH WM OCHOBaHHUIO,
CeUeHHe Iapa, IIOCKOCTh, KAcaIoMIasics chepsl, MITHHAPaA, KOHyCca; YMEHHE CTPOUTH CEUCHHE MHOTOTPaHHUKA, H300paykaTh MHOTO-
TPaHHUKH, QUTYPHl U TIOBEPXHOCTH BpalllEHUs, UX CEYCHUS, B TOM YHUCIIE C MOMOIMIBIO JIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHATh
CBOIICTBa reoOMeTpUYECKHX (PUTYp, CaMOCTOSTENHHO (POPMYITUPOBATEH ONpeAETICHUS U3y4aeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O CBOM-
CTBax W NPU3HAKAX T'€OMETPUIECKUX (PUTYp, 0OOCHOBBIBATH WM ONPOBEPraTh MX; YMEHHE IPOBOIUTH KiIaccupukanmio Guryp mo
Pa3IMIHBIM MPU3HAKAM, BEITIOTHATH HEOOXOAUMBIE TOTTOJHUTENBHBIE TOCTPOCHHUS

11

YMenue ONCpUPOBATH MMOHATUAMU: IBUKCHUEC B IIPOCTPAHCTBE, HapaHHeHLHLIﬁ TNEPCHOC, CUMMETPUS Ha IMJIOCKOCTH U B MPOCTPAHCTBE,
TTOBOPOT, TpeoOpa3oBaHue Mo100us, MoJ00OHBIC PUTYPHI; YMEHHE PACTIO3HABAThH PaBHBIC U MOJA0OHBIC (PUTYPBI, B TOM YHCIIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh F€OMETPHICCKHE OTHOLICHHS [IPU PEIICHUHU 3a/1a4; HAXOAUTh T€OMETPUYCSCKUE BEIHMUYMHBI
(nmHa, yroj, miomanb, 00bEM) NMPH PELICHNUH 33/1a4 U3 JAPYrUX Y4eOHBIX MPEAMETOB U U3 PEAbHOM JKU3HH;, YMECHUE BBIYHUCIIATH
reOMETPUYECKUE BEIUIHUHBI (AJIMHA, Yroj, IIOMAab, 00bEM, IIIOMAas HOBEPXHOCTH), HCIOIB3YS U3yUeHHBIE (DOPMYIIBI U METOJIBI, B
TOM 4HCJIE: IUIOIIAJh MOBEPXHOCTU IHPAMHIbBI, MPU3MBI, KOHYCa, IWIMHApA, MIomanb chepbl; 00béM KyOa, OpSIMOYrOIbHOTO
napaJulelNienuIea, MIPaMUJIbL, MPU3MEBL, IFIHHIPA, KOHYCa, apa; YMEHUE HAXO0IUTh OTHOIIEHHE 00BEMOB OTOOHBIX (QUTYD

12

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPJIUHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpA, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPa Ha YMCIIO, Pa3IO’KEHHE BEKTOpa Mo 0a3ucy, CKaIsipHOE MPOU3BEICHNE, BEKTOPHOE MPOU3BEICHNE,
YTOJI MEX]ly BEKTOPaMHU; YMEHHUE MCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOX Ui PEUIeHUS T€OMETPUUECKUX 3a/1ad U 3ajad
JPYTUX Y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOMSAIIMNA METOJ JJsl PEUICHHs 3a]a4d; MOHMMaHHE 3HAYMMOCTH MAaTeMaTHKU B W3YyYEHUH MPUPOIHBIX
¥ OOIICCTBEHHBIX MPOIIECCOB U SIBIICHUH; YMEHHE PacIiO3HABATh MPOSIBICHAE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE, YMCHHE ITPUBOIUTD
pUMEpbl MATEMAaTHUECKUX OTKPBITUH POCCUHCKON 1 MUPOBOM MaTeMaTHYECKOM HAyKH




NEPEYEHB 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uuicna v BBIYUCIICHUS

1.1 Hatypansasie u niensie gucia. [Ipr3Haky IeTMMOCTH HENBIX YHCe

1.2 Parmmonanpable grcia. OOBIKHOBEHHBIE 1 IECATHYHBIE IPOOH, TIPOIEHTHI, OECKOHEUHBIE EPHOINYECKUE IPOOH
1.3 ApudmeTrndeckuii KOpeHb HATYpalbHOU cTeneHu. J(edcTBus ¢ apuMETHUECKUMU KOPHIMU HATYpaJbHOU CTETIEH!
1.4 Crenenb ¢ 1esbIM nokaszareneM. CTteneHb ¢ paluOHaIbHBIM IT0Ka3aTeneM. CBOWCTBa CTENIEHU

1.5 CuHyc, KOCUHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YMCIOBOT'O apryMEeHTa
1.6 Jlorapudwm uncia. JlecaTuaHbIe U HATYpATBbHBIC JTOTapU(MBI

HeticTBuTenpHBIE Yncia. ApHPMETHIESCKUE OIEpalMi C NEHCTBUTEIBHBIMU YHCIaMH. [IpHONmKEHHBIC BBIUHMCICHUS, TPaBHiIa OKPYTIICHHUS,

17 MPUKAAKA U OI[CHKA pe3yIbTaTa BEIYUCICHUH

1.8 [IpeobpazoBanune BEIpaskeHUN

1.9 KommuiekcHbie uncna

2 YpaBHEHUS U HEPABCHCTBA

2.1 Henpie u ApoOHO-palIMOHATILHBIE YPaBHEHUS

2.2 UppanmonanbHble ypaBHEHHS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [TokazarensHbIe U TorapupMUIECKHE YPAaBHEHUS

2.5 Lespie 1 ApoOHO-paIHOHATIBHBIC HEPABESHCTBA

2.6 WppanmoHanbHbIe HEPaBEHCTBA

2.7 [NokasarenpHble U IOTapUPMAIECKHAEC HEPABEHCTBA

2.8 Tpuronomerpuieckue HepaBeHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPaBEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETpaMu




Kog

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

2.11 Marpuna cuCTeMBbl JINHEHHBIX ypaBHeHHUH. OnpeenuTens MaTpUIbl
3 OyHKIMK 1 TpadUKH
OynHkIuMsA, crnocoObl 3amanus GyHkuud. ['paduk ¢yHkumu. B3amMuo oOpatHble ¢yHKIMH. YértHble W HeuéTHble (yHKIMH. [lepuoanyeckue
3.1 -
9 OO0nacTh OIpeeNIecHusT 1 MHOXKECTBO 3HaueHWi ¢yHkumu. Hynmu ¢yHkmmm. [IpoMeXyTKH 3HAKOMOCTOSIHCTBA. IIpOMEXyTKM MOHOTOHHOCTH
3 ¢yHKIIHI. MakcHMyMBl 1 MUHIMYMBI GyHKIH. Hanbosneinee 1 HanMeHbIIee 3HaueHne QYHKINN Ha IPOMEKYTKE
Cremnennas GbyHKIHS c HATypaJbHbIM 31 LEITBIM MOKA3aTeJIeM. Eé CBOKCTBa
33 u rpaduk. CoiicTBa 1 rpaduk KOpHs N-0ii CTeeHN
3.4 Tpuronomerprdeckue GpyHKINN, UX CBOUCTBA U TPAPUKH
3.5 IloxazarenpHast u orapudmMuueckast GyHKIMU, UX CBOUCTBA U rpauKH
3.6 Touxu pa3peiBa. AcUMITOTHI rpadukoB ¢pyHKIUH. CBOUCTBA (DYHKINM, HEIPEPHIBHBIX HAa OTpE3Ke
3.7 ITocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHMsI TIOCIIEI0BATEILHOCTEN
3.8 Apucgmerndeckas 1 reoMeTprueckas mporpeccuu. Gopmyiia CI0XKHBIX IPOIICHTOB
4 Hauana MatemaTiaeckoro aHaimsa
4.1 [TpousBoanas ¢pyHkumu. [lpon3BoHbIE NIEMEHTAPHBIX (QYHKIIUN
IIpumeHeHne MpoU3BOAHON K HCCIEAOBAHUIO (DYHKITMH HA MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxxeHne HanOombIIero 1 HAMMEHBIIET0 3HAYCHHS
4.2 (yHKIIMU Ha OTpe3Ke
4.3 IlepBoobpasuas. MuTerpan
5 MHoecTBa U JIOTUKa
5.1 MHO0XeCTBO, OIIepalluy HaJl MHOKecTBaMHu. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTD
6.3 Kombunaropuka
7 I'eomerpus
7.1 Duryps! Ha MJIOCKOCTH
7.2 [Ipsimble U MIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




Kog

7.4

Temna u TIOBEPXHOCTHU BpAIICHUSA

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

7.5

KOOpI[I/IHaTI)I 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
Marematuka. BepositHocTs u ctatucTuka. 10 kinacc. ba3oBslit u yrinyOa€HHbBIN
ypoBHH. Y4eOHOe mocodue.
bynumoBuu E. A. / BynsiueB B. A.M3natensctBo:IIpocBemenne 2023

Martemaruka. BepositTHOCTh 1 cTaTucTHKa. 11 kimacc. ba3oBblil u yrinyOnEéHHBIHM
ypoBHH. Y4ueOHOe mocodue.
bynumoBuu E. A. / BynsiueB B. A.M3natensctBo:IIpocBemenne 2023

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
BeposarHocTts u ctatuctuka, 10-11 knaccel, [ImannpoBanue u npakTUKyM,
[Tocobue mus yuurens, bpoackuii N.JI., Memaskuna O.C., 2009.
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