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HOACHUTEJBHASA 3AIINCKA

Y4eOHbIi Kypc «BeposITHOCTB U CTaTUCTHKA YTITyOJIEHHOTO YPOBHS SIBIISICTCS
NPOJAOHDKCHHEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YIIyOJIEHHOTO
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeiHa3HAuYeH
st popMupOBaHUS y 00YYAIONIUXCS CTAaTUCTUYECKOW KYJIbTYPhl M TTOHUMAHUS
pOJI TECOPUHM BEPOSATHOCTEH KaK MAaTEMAaTHUECKOTO WHCTPYMEHTA IS M3yYeHUs
CIIy9allHbIX COOBITHH, BEJIMYUH M TpOIeccoB. [Ipn u3ydeHnn Kypca o0oramarTcs
NPEJICTaBICHUS OOYYAIOIUXCS O METOJaX HCCIICIOBaHMsS W3MEHUMBOTO MHpA,
pa3BUBAETCS TMOHMMAHWE 3HAYMMOCTH W OOITHOCTH MAaTeMAaTHYECKHMX METOJ/IOB
MO3HAHUS KaK HEOTHEMJIEMON 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS.

PaGouyass nmporpamMma  OpHEHTHpPOBAHa Ha  IEJ€BbIE  NPUOPHUTETHI,
chopmynrpoBaHHBIC B hesiepaabHOM pabodeli mporpaMMe BOCIIUTAHUS U B pabodeit
nporpamme Boctiutanusgs MAOY «COII Ne 2» .

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha Pa3BUTHE NPEACTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXKHBIX MPUMEpPax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOUIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL ONTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BETUUKH, TOTPEIIHOCTEN
B Pa3IMYHbIC POJIa U3MEPEHUSIX, JUTUTEIIbHOCTH 0€30TKAa3HOM PabO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBIM
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOJMMBIX CHELHUAIUCTaM HE TOJIbKO MHKEHEPHBIX CHELMAIbHOCTEH, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKH
B 3HAQUMUTEJIIbHOM Mepe UCHOJB3YIOT anmnapar aHaiu3a OOJbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOJbI, UMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coziepkaresibHbie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEI.

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIFOUEHBI 3JE€MEHTHI TEOPUU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.



Copnepxanne muaun «CirydaifHble COOBITHS U BEPOSATHOCTHY CITY>KUT OCHOBOMU
st (GOPMUPOBAHUS TPEICTABICHUNA O PpaCHpEleICHUH BEPOSTHOCTEH MEXIY
3HAYEHHSIMH CIIyYalHBIX BEJIIMYMH. BaXkHyr0 4acTh B 3TOW COAEPKATEIBHON JIMHUN
3aHMMAeT HU3YYEHUE T'€OMETPUYECKOTO0 M OMHOMHAIIBHOTO paclpeesieHuid u
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMH — MOKA3aTEIbHBIM M HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMUA  CIIy4YalHBIMHA BEIMYMHAMUA W
pacnpesiefieHUssMH, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SIBJIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMME. OCHOBHOE
BHUMAaHUE YEIAETCA II0Ka3aTeIbHOMY U HOPMAIIBHOMY PacCIpeAeICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YyYEHHUE CBS3H
MEXKIy CIy4YallHbIMA BEJIMYMHAMU W ONMCAHHE JOTOW CBSI3M C IOMOILIBIO
KO3 GUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lMarpaMMbl pacCeUBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U T€OMETPUH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMUTEIIBHOM YPOBHE — IIOCJIENOBATEIBHOCTD CIIyYalHbIX HE3aBUCHMBIX
COOBITUH, HACTYMAIOIIKX B €AUHMILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha uzyuyenue yue6HOro kypca «BeposTHOCTb U CTaTUCTHKA» Ha yIiyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COJEPXAHME OBYUYEHUA
10 KJTACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BepOSTHOCTH COOBITHI. CTydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEW. [lepeBo cirydallHOTO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyiu. CiyqaiftHpii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4aWHbIE BEJIMYUHBL. MaTeMaTHU4YECKOE OXKUIAHUE CIYYahHOM BEJIIMYUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTHYECKOTO  OXKHUJaHUS
(cTpaxoBaHue, JoTepes). MarTeMarHdeckoe OXHIaHUE OWHApHOM CclydaitHOMN
BEJIMYMHBI. MaTeMaTudeckoe OKUJAaHHE CYMMbl CJIy4YallHbIX  BEJIUYUH.
MateMatndyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMHUAIBHOTO PaCIIpeIeIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMYMHBL. MaTeMaTrudeckoe
OKHJIAHUE TPOU3BEJEHUS U IUCTIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE OWHOMHAIBLHOTO pacHpenesieHus.
Jucniepcrst 1 cTaHAAPTHOE OTKIIOHEHUE T€OMETPUYECKOTO PACIIPEACIICHUS.



11 KITACC

HepaBenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OoNbIIMX  4ucesl. BpIOOpOYHBI  MeTOon  ucciaeaoBaHuil.  BwiOopouHbie
xapakTepucTuku. OIEeHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JJAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € IIOMOIIBIO U3YUEHHBIX PACTIPEIEIICHNAN.

HenpepeiBHble ciyyaliHble BeqW4yuHbL. [Ipumeppl. @PyHKIMS TUIOTHOCTH
BEPOSAATHOCTU pacmnpenesicHus. PaBHOMepHOE pachpeleseHue M €ro CBOWMCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEIbHOMY PacIpeACIICHUIO. 3a1auu, PUBOIAIINE K
HOPMAaJIbHOMY pacIpeeneHuIo. OyHKIHA TTIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeaesieHns, PyHKIUS IIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupeneneHus. OyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PACIIPEICIICHUS.

[locnenoBarenbHOCTH  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenesiennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppessiuud. CoBMECTHblE  HAONIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
kKodhuimeHT xoppensiuu. Paznuyne Mexy JMHEHMHOW CBA3BI0O U MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEWHAs perpeccus, METOI HAMMEHbIIMX KBAIPATOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YTJIYBJEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKU 00YyYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUMCKOT0 00IIEeCTBA, IPEACTABICHUE O MATEMAaTHYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH, MPOIECAYP
rpaXgaHckoro  oOmiectBa  (BBIOOpBI, ONpPOCHI W JIPYyroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY W HACTOSIIEMY POCCUMCKOW MAaTEMATHMKH, HEHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIbI,
WCIIOJB30BAaHME OTUX JOCTHXKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:



OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUHUCKOTrO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUsA, dTHYECKOTO IOBEICHMS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIBHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELICHH, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HMHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbBIBATH COOCTBEHHBIC IKHU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTH4eCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTUUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYphbl, TIOHUMAHUE BIMSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBHOU
Cpellbl, 0OCO3HaHHE TJI00ATIBHOIO XapaKkTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWM JUIsl penieHus 3aj7ad B 00JacTu
OKpY’)Kalolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MIOCJEACTBUN JJIS1 OKPYKAIOLEH CPEe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKHU KaK cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUIS pa3BUTHUS [IUBUIIM3AIIMH, OBJIaJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJBTYpPOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATH POEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA



ba3oBble 1ornyeckue 1eiCcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBAaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, Mpejaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO J0KA3aTENbCTBA MATEMATHYECKUX YTBEPKICHHIM
(mpsiMBbIE U OT MMPOTUBHOTO), BEICTPAUBAaTh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOoJIee MOIXOIAIIUN C YYETOM CaAMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, aAPTyMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 0ObeKTa, IBJIEHU, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIONICHUS, WCCIICIOBAaHUS, OICHUBAaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIIBUIaTh
MIPENOJIOKEHUSI O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBIIATH JAe(UIINTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIIPOC U JIJISI PEIICHUS 3a]1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M UHTEPIIPETHPOBATH HH(HOPMAITUIO PA3ITUYHBIX BUIOB U (opM
MPECTABIICHHUS;

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;



OLICHUBATh HaJIE)KHOCTD uHbOopMaLnuu 1o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHHS B YCTHBIX
W THCHBMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUs IO XOJy pEIIeHUs 3ajauyu,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

B X0JiI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYILIECTBY OOCYXXJIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pElIeHUs, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJCTBO MO3UIIUMA, B KOPPEKTHOW (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUS,
MPOEKTa, CAaMOCTOSITEILHO BBIOMpPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCO0 pelieHus ¢
YIETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIA HHTEJUICKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIbLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
criocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MPHU PEIICHUM 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JIOCTHKEHUS UM HE JTOCTIKECHUS Pe3yJIbTaTOB JIESITEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:

MMOHUMAaTh W MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThl mNpU pelIeHHH Y4YeOHBbIX 3ajay, NPUHUMATh I€b COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThl, pacnpenesisirTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, 00CY)AATh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh
MHEHHMST HECKOJIbKUX JTIOJIEH;



y4acTBOBaTh B TPyNMoOBBIX ¢opmax paboTel (0OCyxkaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YIE€HAMU KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT MO KpPUTEPUSIM, COHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJICUCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiacca o0yyaronuiicss HAyquTCs:

CBOOOJHO ONEpUPOBaTh MOHATUAMM: Tpad, miIockuil rpad, cBsA3HBIA rpad,
nyTe B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4allHOTO
JKCIIEPUMEHTA;

CBOOOJHO OINEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIIEPUMEHT (OIIBIT),
CllydyallHO€ COOBITHE, PIIEMEHTAPHOE CIydailHOe COOBITHE (PJIEMEHTApHBIA HUCXOJ)
CIIy4ailHOr0  OmbITa, HAXOAWTh BEPOSITHOCTU COOBITMMI B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaXOoAUTh U (POPMYIHPOBATH COOBITUA: MEPECEUEHUE, OOBEIMHEHUE TaHHBIX
COOBITHI, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JAHATPAMMBI
Dilyiepa, KOOPAUHATHYIO MPSMYIO JUJIsl PEIICHUs 3a/1ad, MoJIb30BaThCsl (HOpMyIion
CJIOEHUST BEPOSITHOCTEH JJIsl BEPOATHOCTEH JIBYX U TPEX CIyYalHBIX COOBITH;

OIIEPUPOBATH ITOHATUIAMU: YCIOBHAS BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMbIE  COOBITHS, JIEPEBO  CIy4yalHOrO  3KCIEpUMEHTa, HaXOJUTh
BEPOSITHOCTU COOBITUH C TOMOIIbIO TpaBWia YMHOXEHHUS, JEpeBa CIy4ailHOro
OMbITa, HMCHOJB30BaTh (POPMyNy NOJHOM BeposiTHOCcTH, (opmyny baiieca mpu
pellleHuu 3a/ay, ONPEIeNATh HE3aBUCUMOCTb COOBITUH MO QopMmyjie U MO
OpraHU3alMU CIIy4alHOTO YKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOMHATOpPHBIE (HOPMYJbl I MEePEeUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PELICHUS
3a/1a4 [0 TEOPUHN BEPOSTHOCTEN;

CBOOOJHO  OMEPUPOBATH TOHATHSAMHU: OWHAPHBIM  CIyYalHBIA  OMBIT
(ucnblTaHKE), yCIeX M HeyJada, HE3aBHUCHMbIE HCIBITAHMS, CEpUs HCIIBITAaHUM,
HAXOJIUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUIA J]O IEPBOTO YCIIeXa, B CEPUU
UCIIBITaHUI bepHysun, B ONbITE, CBSI3aHHOM CO CIy4YalHbBIM BRIOOPOM W3 KOHEUHOMN
COBOKYITHOCTU;

cBOOOHO OIEpPUPOBATh MOHATUSAMU: CIydailHas BEIUYMHA, paclpeiesieHue
BEPOATHOCTEH, JauarpaMMa paclpeneieHusi, OuHapHas cioy4yaiiHas BeJIMYHHA,
reoMeTpuYecKoe, ONHOMHUAIILHOE PaCIpeIesICHIE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pAaCIpEICICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIB30BaTh TA0JIMIy COBMECTHOTO PacCHpeesieHus] IBYX CIydalHBIX



BEJIMYMH ISl BBIICIICHUS PACIPENCIICHUS KaXJIO0W BEIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CITyYalHBIX BEJINYKH;

CBOOO/IHO ONEPUPOBATH MOHATHUEM MATEMATUUYECKOTO OXKHUIAHUS CIy4yalHOU
BEJIMUMHBI (pacrpeseicHus), MPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OXXHIaHUS
MIPU PEIICHUH 3aJ]1a4, BBIUUCIISITh MAaTEMAaTHUYECKOE OXKHUJIaHHE OMHOMHUAJIBLHOTO U
F€OMETPUYECKOTO PACIIPEICIICHUN;

CBOOO/IHO OINEpPUPOBATHh MOHSATUAMH: JTUCIEPCHUS], CTAHJAPTHOE OTKIOHEHHUE
CJIy4YalHOM BEJIWYUHBI, TPUMEHITh CBOWCTBA AUCHEPCHUM CIYYAWHOW BEJIUYHUHBI
(pacnpenenieHus) MpU PEIICHUM 3aJiad, BBIYUCIATH JUCIEPCHIO M CTaHIApTHOE
OTKJIOHEHHE T€OMETPHUICCKOT0 1 OMHOMHAIIBHOTO PacpeIeIICHHA.

K koniy 11 kiaacca oOyyaromuiicss HayduTCs:

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKU T10 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTePUCTUKH TeHEepPaJbHOM COBOKYIMHOCTH JAHHBIX II0  BBIOOPOYHBIM
xapakTtepucTukaM. OlIeHHBAaTh BEPOSATHOCTU COOBITHI M MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUMIOTE3bI, MTOJIB3YSICh N3YYEHHBIMU PACIIPEICICHUSMU;

MPUBOJUTH  NPUMEPBl  337ay, MNPUBOASAIIMX K  IOKa3aTEIbHOMY
pacnpeieNieHno, 3aAad, MPUBOASIIMX K HOPMAIBHOMY  PaCIpECIICHUIO.
OnepupoBaTh MOHATHAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH ITOKa3aTeIbHOIO
pacripenenaeHus, GyHKIHS MTOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacIpeeaeHus,
(GyHKIUS TIIIOTHOCTH M CBOMCTBA HOPMAJIBHOTO paclpe/ieNieHuUs;

onpenensaTh  Ko3p(GUIHMEHT  JTUHEHHOM  KOppensuuu,  BbIOOPOYHBII
KOA(D(PHUIIMEHT KOPPEISIIHH.



TEMATHYECKOE IIVNTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMNYECKHUX YACOB,
OTBOJAMMBIX HA OCBOEHME KAXJIOM TEMbI YYEBHOI'O TIPEJIMETA, YYEBHOI'O KYPCA (B TOM
YUCJIE BHEYPOYHOM JEATEJIBbHOCTH), YYEBHOI'O MOJIYJISI U BO3MOXKHOCTD
W CIOJb30BAHMUS 11O 3TOM TEME DJIEKTPOHHBIX (I{IUPPOBBIX) OBPA3OBATEJIBHBIX
PECYPCOB, ABJAIOIUXCA YYEBHO-METOANYECKUMU MATEPUAJIAMHA

10 KUIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
HauMeHoBaHUe pa3iesioB U TEM (undposble)
Ne ni/m P Kourpoubnbie IIpakTuyeckue p
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
https://math-

1 DneMeHTHl Teopun rpados 3 ege.sdamgia.ru/prob_catalog
CrnyuaitHble OMBITHI, CTy4aiiHbIe COOBITHS U https:/ mat_h-

2 y 3 ege.sdamgia.ru/prob_catalog
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U https://math-

3 coObITHsIMH. CI0XKEHNE U YMHOXKEHUE 5 ege.sdamgia.ru/prob_catalog
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSITHOCT.
HezaBucumelie coObITHS

https://math-

4 DneMeHThl KOMOMHATOPUKH 4 1 ege.sdamgia.ru/prob_catalog
Cepuu nocienoBaTeabHbIX UCTIBITAHUH. https://math-

5 Ucneiranus bepnymu. CinyyaiiHsiii BbIOOp 5 ege.sdamgia.ru/prob_catalog
13 KOHEYHOU COBOKYITHOCTH
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https://math-
6 CrnyyaiiHble BeIMUUHBI U paclipeieIeHUs 14 1 ege.sdamgia.ru/prob catalog

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 0



https://math-ege.sdamgia.ru/prob_catalog
https://math-ege.sdamgia.ru/prob_catalog

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM U(PpPoBLIE)
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
https://math-
1 3aKoH OOMBIIMX YHCEN S ege.sdamgia.ru/prob_catalog
https://math-
2 DJIEeMEHThl MAaTEeMAaTHICCKOU CTATUCTUKHU 6 ege.sdamgia.ru/prob catalog
HenpepbiBHbIE CiTydaliHbIE BEIIMYUHBI https://math-
3 (pactipenienenus), moka3aTeabHOE U 4 ege.sdamgia.ru/prob_catalog
HOpMaJbHOE pacrpeaeneHus
https://math-
4 Pacnpenenenue Ilyaccona 2 ege.sdamgia.ru/prob_catalog
https://math-
5 CBs13b MEX]y CIIy4ailHBIMHM BEJIMUMHAMHU 6 ege.sdamgia.ru/prob_catalog
https://math-
6 O0001IeHre B cUCcTeMaTH3as 3SHAHUH 11 1 ege.sdamgia.ru/prob_catalog
OBIIEE KOJIMYECTBO YACOB I1O 34 1 0

I[MTPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara undposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
I'pad, cBsa3HbIi Tpad, https://math-
1 NPEICTABIECHHE 3aa49H C TOMOIILIO 1 ege.sdamgia.ru/prob_catalog
rpada
5 CreneHp (BaJIEHTHOCTD) BEPIIMHEL https://math-
Ilyts B rpade. Llemu u uuKb 1 ege.sdamgia.ru/prob_catalog
3 'padsl Ha ockocTH. JlepeBo https:/ mat_h-
CITyHaifHOTO SKCITEpUMEHTA 1 ege.sdamgia.ru/prob_catalog
CrnyyaitHble S5KCIIEPUMEHTHI https://math-
4 (OTIBITBI) U CITydaiHBIC COOBITHSI. 1 ege.sdamgia.ru/prob_catalog
DneMeHTapHbIe COOBITHS (MUCXOIbI)
BeposiTHOCTB CityqaitHOTO https://math-
5 coObITHsI. BeposiTHOCTH COOBITHIA B L ege.sdamgia.ru/prob_catalog
OTIBITAaX C PABHOBO3MOKHBIMU
AJI€MEHTApPHBIMUA COOBITUSIMHU
BeposiTHOCTB CitydaitHOTO https://math-
6 coObITHsI. BeposiTHOCTH COOBITHIA B L ege.sdamgia.ru/prob_catalog
OTIBITAaX C PABHOBO3MOKHBIMU
AJI€MEHTApPHBIMUA COOBITUSIMHU
. Ilepeceuenne, 0ObeJMHEHNE https.// mat_h-
MHOKECTR ¥ COOITHI 1 ege.sdamgia.ru/prob_catalog
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IMPOTHUBOIIOJIOKHBIC CO6I>ITI/I$I.
dopmyia CI0KEHUS BEPOSITHOCTEN

VYcnoBHas BEpOSITHOCT.

https://math-

8 VMHOXEHUE BEPOATHOCTEN. ege.sdamgia.ru/prob_catalog
®opmyJia YCIOBHON BEPOSITHOCTH
VYcioBHas BEpOSATHOCTb. https://math-

9 YMHOK€EHNE BEPOSATHOCTEN. ege.sdamgia.ru/prob_catalog
dopmyJiia YCIOBHOW BEPOSITHOCTH

https://math-

10 @opMyita MOJIHON BEPOATHOCTH ege.sdamgia.ru/prob_catalog
dopmyna Baiteca. HezaBucumsle https:/ math—

11 COBBITHS ege.sdamgia.ru/prob_catalog
Komb6unaropHoe npasuio https://math-

12 yMHOKeHHs. [lepecTaHOBKU 1 ege.sdamgia.ru/prob_catalog
bakTopuain
Yucno couetanuii. TpeyroiasHuk https://math-

13 Mackans ege.sdamgia.ru/prob_catalog

https://math-

14 ®opmyia 6buHoma HeroToHa ege.sdamgia.ru/prob_catalog
KonTtponbHast padora Nel: "I'padsl, https://math-

15 BEPOSITHOCTH, MHOYKECTBA, ege.sdamgia.ru/prob_catalog
KOMOMHaTopHKa"
bunapHbIil cydaiiHbII OMBIT https://math-

16 (ucmpITaHKe), yCIex U Heyaava. ege.sdamgia.ru/prob_catalog

He3aBucumbie HCIIBEITaHUS. CCpI/IH
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HE3aBHUCHMBIX MCIBITAHUN a0
IEPBOTO yCriexa

Cepust HE3aBUCUMBIX UCTIBITAHUM

https://math-

17 ege.sdamgia.ru/prob_catalog
710 TIEPBOTO ycrexa
CepHsl HE3aBUCHMBIX HCITBITAHHIA https:/ mat_h-

18 B ege.sdamgia.ru/prob_catalog

EpHYIUTU

CriyuaiiHbII BBIOODP M3 KOHEUHON https://math- mat_h—

19 ege.sdamgia.ru/prob_catalog
COBOKYITHOCTH
[IpakTryeckas pabora c https://math-

20 HCIIOJIb30BAaHUEM DJIEKTPOHHBIX ege.sdamgia.ru/prob_catalog
Ta0JIHUI
CrnyuaitHast BeTM4MHAa. https://math-

21 Pacrnipesienenue BeposSTHOCTEH. ege.sdamgia.ru/prob_catalog
Jwnarpamma pacnpenesieHus
Onepanun Hajx cay4aiHbIMU https://math-

99 BenuunHamu. [Ipumepst ege.sdamgia.ru/prob_catalog
pacnpenenenuid. bunapnas
cllydaiiHas BeJIMYHMHA
['eOMETPHYECKOE PacIpe/IeleHuE. hitps://math-

23 B ege.sdamgia.ru/prob_catalog

MHOMUAJIBHOE pacIpeiesieHue

MartemMmatudeckoe OKugaHue https://math-

24 crny4yaiiHoi BeauuuHbl. COBMECTHOE ege.sdamgia.ru/prob_catalog
pacmpesienieHue AByX CIydalHbIX
BEJIMYMH
He3zaBucuMble CIydailHbIe https://math- mat_h-

25 ege.sdamgia.ru/prob_catalog

BesmmunHbl. CBOMCTBA
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MaAaTEMATHYCCKOI'O OKUAaHUA.
MateMmaTtuyeckoe OKugaHue
OMHAPHOMW CITy4yaliHOUN BETMYHHBI

MareMaTH4ecKoe OKHIaHue

https://math-

26 Te€OMETPHUECKOTO U ege.sdamgia.ru/prob_catalog
OMHOMMAJIBHOTO pacrpeieeHui
Jlucniepcus U CTaHAAPTHOE https://math-
27 OTKIIOHCHIIE ege.sdamgia.ru/prob_catalog
28 Jucnepcust OuHapHOU CirydaiiHOM M
BeJIMurHBI. CBOMCTBA JUCIIEPCUU ege.sdamgia.ru/prob_catalog
Marematndeckoe 0KugaHue https://math-
29 HPOU3BEACHHUS U JUCIIEPCHS CyMMBI ege.sdamgia.ru/prob_catalog
HE3aBHCHUMBIX CITyYalHbIX BETUYHH
Jucnepcusi OMHOMHAIBLHOTO https://math-
30 pacnpenenenus. I[IpakTruaeckas ege.sdamgia.ru/prob_catalog
paboTa ¢ uCroIb30BaHUEM
ANEKTPOHHBIX TAOJIHIIL
Jlucniepcus U CTaHAAPTHOE https://math-
OTKJIOHEHHE T€OMETPHIECKOTO ege.sdamgia.ru/prob_catalog
31 pacupenenenus. . [Ipakrnyaeckas
paboTa ¢ uCroIb30BaHUEM
ANEKTPOHHBIX TAOJIHIIL
39 O000I11IeHIE U CUCTEMATHU3ALIS %{%ru/prob atalod
3HAHUU : :
KontponbHast pabora Ne2: https://math-
33 ege.sdamgia.ru/prob _catalog

"UcneiTanusa bepuymiu.
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Crnyuyalinble BETUYUHBI U
pacnpeneneHus’”

34 O0001IeHYE ¥ CUCTEMATU3 AU
3HaHUHU

https://math-
ege.sdamgia.ru/prob catalog

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

34
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
» Tema ypoka Kontpoabnubie IIpakTunyeckue Aara HHppoBLIe
n/n Bceero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTshI pecypenI

Hepasencto YeOrimena. Teopema https://math-

1 YeOnimena. Teopema bepuymu. 1 ege.sdamgia.ru/prob_catalog
3aKoH OOJIBLINX YHCET
Hepasencto YeoOnimena. Teopema https://math-

2 YeoOnimena. Teopema bepuymu. 1 ege.sdamgia.ru/prob_catalog
3aKoH OOJIBIIMX YUCEeN
Hepasencto YeOrimeBa. Teopema https://math-

3 Yeobimrena. Teopema Bepryiur. 1 ege.sdamgia.ru/prob_catalog
3aKoH OOJIBIIMX YUCET

https://math-

4 Br16opouHslif MeTO/1 UCClieI0BaHHH 1 ege.sdamgia.ru/prob catalog
[Ipaktrueckas pabota ¢ https://math-

5 VICTIOJIB30BaHUEM JICKTPOHHBIX 1 ege.sdamgia.ru/prob_catalog
TabIHIL
I'enepanbHas COBOKYITHOCTh U https://math-
cllydaiiHasi BBIOOpKa. 3HAKOMCTBO ¢ ege.sdamgia.ru/prob_catalog
BHIOOPOYHBIMH XapaKTEPUCTUKAMH.

6 OreHka cpeJHero u AUCIEPCUu 1

reHepaIbHON COBOKYITHOCTH C
MOMOILBIO0 BEIOOPOYHBIX
XapaKTePUCTHK
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I'enepasibHast COBOKYIIHOCTD U
cily4aiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.

https://math-
ege.sdamaia.ru/prob catalog

7 OrneHka cpefHero U TUcnepcun
reHepaibHOU COBOKYITHOCTH C
MOMOIIIBIO0 BEIOOPOYHBIX
XapaKTEPUCTHUK
OneHuBaHue BEPOSTHOCTEH COOBITUIN https://math-

8 110 BHIBOpKE ege.sdamgia.ru/prob_catalog
Craructrueckas TUIIOTE3A. https://math-

9 IIpoBepKa MPOCTENIINX THIIOTES C ege.sdamgia.ru/prob_catalog
MIOMOUIbIO CBOMCTB U3yYEHHBIX
pacnpeneneHui
CrarucTtrueckast TMIIOTE3A. https://math-

10 [TpoBepka MPOCTEHIITHX TUITOTE3 C ege.sdamgia.ru/prob_catalog
MOMOIIbIO CBOMCTB U3yUEHHBIX
pacnpeneneHui
[TpakTuyeckas pabora ¢ https://math-

11 VICTIOJIB30BaHUEM JIEKTPOHHBIX ege.sdamgia.ru/prob_catalog
TabIuUIL
IIpuMeps! HENPEPBIBHBIX CIIyYalHbIX https://math-

12 BenuurH. OYHKIUS IUIOTHOCTH ege.sdamgia.ru/prob_catalog
BEPOSATHOCTH
PaBHOMEpHOE pacnipeneneHue. https://math-

13 [TprMepsI 3a1a4, TPHUBOIAIINX K ege.sdamgia.ru/prob_catalog

NOKa3aTeJIbHOMY U K HOPMAIbHOMY
pacrpeneneHusmM
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OYHKIMS IIIOTHOCTH BEPOSITHOCTH

https://math-

14 ege.sdamgia.ru/prob_catalog
MI0Ka3aTeIbHOTO PaCIIpe/ICIICHUS
®DYHKIHUS IIOTHOCTH BEPOSTHOCTH hitps://math-

15 ege.sdamgia.ru/prob_catalog
HOPMAaJIHOT'O PAaCIpeeTICHHS
ITocnenoBaTeIbHOCTh OAMHOYHBIX https://math-

16 HE3aBUCUMBIX coObITHiL. [IprMmep ege.sdamgia.ru/prob_catalog
3a7a4M, IPUBOIALLIECH K
pacnpenenenuto [lyaccona
[IpakTuyeckas pabota c https://math-

17 UCIIOJIb30BAHUEM JJIEKTPOHHBIX ege.sdamgia.ru/prob_catalog
Ta0IHIL
KoBapuanus nByx ciaydaiHbIX https://math-

18 BernunH. Koo durment ege.sdamgia.ru/prob_catalog
KOPPEeSIIIU
CoBMeCTHBIE HAOIOCHHS JBYX https:// mat_h-

19 ege.sdamgia.ru/prob_catalog
BEJTMYUH
Br160pouHbIi K03QQHUIHEHT hitps://math-

20 ege.sdamgia.ru/prob_catalog
KOPPEISIUH
Pasnuuue Mexk1y JTMHEHHOM CBA3BIO https:/ math-

21 o ege.sdamgia.ru/prob_catalog
U IPUYHUHHO-CJICICTBEHHOW CBS3BIO

https://math-

22 JInneiinas perpeccus ege.sdamgia.ru/prob_catalog
[IpakTuyeckas padora c https://math-

23 HCIIOJIb30BAaHUEM JIEKTPOHHBIX ege.sdamgia.ru/prob_catalog

TadJIMULL
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HpeI[CTaBJIeHI/Ie JaHHBIX C IIOMOIIIBIO

https://math-

24 TAOJIMI ¥ AMarpaMM, OIHCATEIbHAS ege.sdamgia.ru/prob_catalog
CTaTUCTHKA
OIBITHI ¢ PABHOBO3MOKHBIMH https:// mat_h-

25 AJIEMEHTAPHBIMH COOBITUIMU ege.sdamgia.ru/prob_catalog
Berunciienue BeposTHOCTER https://math-

26 ) ege.sdamgia.ru/prob_catalog
cOOBITHIA ¢ TpUMEHEeHUEM (opMyIT
Brrunciienue BeposiTHOCTEM https://math-
COOBITHIA C IPUMEHEHHEM ege.sdamgia.ru/prob_catalog

27 rpadu4ecKuX METO/IOB:
KOOpJIMHATHAS TIPsIMasi, IEPEBO,
nuarpaMma Diiepa
CnyJaiiHble BETMYHHBI U https.// mat_h—

28 pactpesieNeHus ege.sdamgia.ru/prob_catalog
MaremaTrueckoe OKUIAHUE https:// math-

29 cITyuailHoi BeTMYHHBL ege.sdamgia.ru/prob_catalog
MaremaTtuueckoe OKUaaHue https:/ mat_h-

30 cIyuailHoi BeTMUMHBI ege.sdamgia.ru/prob_catalog
KonTtposnbHast padora: "BeposSTHOCTE https:/ mat_h—

31 1 CTATHCTHKA" ege.sdamgia.ru/prob_catalog
Brruucnenue BeposTHOCTEN https://math-

32 coOBITHII ¢ MpUMeHeHneM GopMyIT 1 ege.sdamgia.ru/prob_catalog
rpauIeCcKux METO/I0B
Brruucienue BeposaTHOCTEN https://math-

33 coObITHI ¢ IpUMeHeHHeM (Gopmyn u ege.sdamgia.ru/prob_catalog

rpauIeCcKuX METOI0B
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Crny4daiiHble BETUYUHBI U

https://math-

34 pacmpenenenus. MaTeMaTnueckoe 1 ege.sdamgia.ru/prob_catalog
0KUJaHUE CIyYailHON BEJIUYMHBI
OBULIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOIrPaMMBbI CpelHero o01ero o0pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJHUIIBI M THATPAMMBI
6.2 OnepupoBaTb MOHATUSAMHU: cpefHee apu(METHYECKOe, MeJnaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3Max MACcCHUBA YMCIIOBBIX JTAHHBIX
OnepupoBaTh NOHATUSAMU: CIIy4alHBIM SKCIIEPUMEHT (OIIBIT) U CIlydyaiiHOe
COOBITHE, DJIEMEHTAapHOE COOBITHE (JEMEHTApHBIA HMCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PaBHOBO3MO>KHBIMU
CIIy4aifHBIMU COOBITHSMH, HAXOAUTh H CPABHUBATH BEPOSTHOCTH COOBITHI
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomuts u (dopmynupoBaTh COOBITHA: NEpeceYeHHe U OO0bEeIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThCA  JauarpaMMaMu  Oillepa U Qopmysnoll  clokeHus
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb MOHATHSIMHM: YCJIOBHasi BEPOSITHOCTb, HE3aBHUCHMBbIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOIIbIO MpPaBHJIa YMHOXEHHS, C
MMOMOUIBIO AEPEBA CIYYAHOTO OMbITa
6.6 [TpuMeHATH KOMOMHATOPHOE NMPaBUJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh NMOHATUSAMH: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUSI
6.7 UCTIBITAHUH, yCIleX M HeyJaua; HaXOAUTh BEPOATHOCTH COOBITUI B CEpUU
' HE3aBHCHMBIX MCIBITAaHUM /10 MEPBOrO yCIexa, HaXOAUTb BEPOSITHOCTH
coOBITHI B cepun ucnibITaHuil bepuysu
6.8 OnepupoBaTb MNOHATHSMM: ClIy4aiiHas BEJIMYMHA, paclpeaciieHue
' BEPOATHOCTEN, AUarpaMma pacrpeaesieHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAYEHUW  CIIy4YalHOW  BEJIMYHUHBIINO

pacripeeNeHuIO WIIA ¢ TIOMOIIBIO IHarpaMm




OHGpI/IpOBaTB IMOHATHUCM MATCMATUYCCKOTO OXHWAAaHUA, IIPUBOJUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MAaTEMATHYCCKOE O KUIAHUEC cnyqaﬁHoﬁ

52 BEIMYMHBI, HAXOAUTh MAaTEMaTHYECKOE€ OXKUAAHUE 110 JAHHOMY
pacrpeesIeHUI0

5.3 MMeTs npeacTaBiIeHue O 3aKOHE OOJIBIINX YHCEI

5.4 MMets npencrasiaeHue 0 HOPMAJIBHOM pacIpeie/ICHUN




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenre MaHHBIX C TOMOIIbIO Tabmuiy uW  amarpamMm. CpeaHee
apudMeThUecKoe, MeauaHa, HauOOJbIlee M HAWMMEHBINEE 3HAYCHUS, pa3Max,
JUICTICPCHUS U CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyualiHple SKCIIEpPUMEHTHI (OMBITHI) U CIy4YaillHbIe COOBITHS. DJIeMEHTapHbIE
coObiTus (Mcxonbl). BeposTHOCTH ciydaitHOro coObITHS. Bau3ocTh 4dacToThHIU
BEPOATHOCTH  cOoObITHH.  CiydaiiHble  ONBITBL C  PaBHOBO3MOXKHBIMU
DIIEMEHTAPHBIMH ~ COOBITUSIMH.  BeposiTHOCTH ~ COOBITHH B OIBITAxXc
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU

6.3

Onepauuu Haja cOOBITHSAMHM: TepeceueHue, OOBEAMHEHHE, MPOTHBOIIOIOKHBIE
coObItus. uarpammsl Diinepa. opmyra cIoKeHus: BEpOSsTHOCTEH

6.4

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo cirydallHOro
skcniepuMenTa. @opmyia nosHoN BepossTHOCTH. He3aBucuMble coOBITUS

6.5

Komb6unaropuoe npasuno ymHoxeHus. [lepectanoBku u ¢daxropuan. Ywucno
couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona

6.6

bunapHblii ciaydallHBIH ONBIT (MCHBITaHME), ycex U Heyaada. HezaBucumbie
ucneiTanus. Cepusi HE3aBUCUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEH. HuarpamMmma
pacupenenenus. lIpumepsl pacnpezneiieHuii, B TOM 4YHCIIE T€OMETPUYECKOEH
OMHOMMATIBHOE

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucrioBble XapaKTEPUCTUKU CIIyYailHbIX BEIMYMH: MAaTEMAaTUYECKOE OXKUIaHUE,
JUCIiepcusi UM CTaHJAapTHOE  OTKIoHeHue.  [Ipumepsl  nmpuMeHeHHs
MaTEMaTHYECKOI0 0XKUJIaHUs, B TOM YHCIIC B 33Ja4aX U3 IOBCCAHCBHOM JKU3HHU.
MaremaTtuueckoe OXKUJaHUE OnHapHOU CIIy4aiiHOM BEJIMYMHBI.
MaremaTuyecKoe OXKHJIAHUE CYMMBbI CIIy4alHBIX BEJIWYMH. MaTeMaThudeckoe
OKHMJIaHHE U TUCTIEPCHUS TEOMETPUIECKOTO M OMHOMHAIIBHOTO pacipeeseHu

5.2

3akoH OOJNBIINX YHCEN U €r0 POJib B HAayKe, Ipupoje 1 oduiectBe. BoiOopoUHbIit
METOJI MICCIIEIOBAHUI




IIpuMepsl HENpephIBHBIX CIy4alHbIX BeIW4YUH. lloHATHE O IUIOTHOCTH

5.3 pacnpeneneHus. 3aJadyd, MPUBOASAIIME K HOPMAJIbHOMY pAacIpeAeiCHUIO.

[ToHsiTe 0 HOPMAJILHOM pacIpeeIICHUN

HHPOBEPSEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBbI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Bnagenue meronaMu J0Ka3aTeNbCTB, aITOPUTMAaMU PELLEHUS 3a]ay;
yMeHue (opMyIHpoBaTh U ONEPUPOBATh MOHATHAMMU: ONpEIETICHHE,
aKcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, IIPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIHMPOBKHM;  NPUMEHATh  HX;  YMEHHE
¢dbopmynHpoBaTh 00paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHHUE,
NPUBOAUTH TIPUMEPbl W KOHTPIPUMEPHI, HCIOJIB30BaTh METO[
MaTeMaTH4eCKOn UHAYKIINY; IPOBOAUTH J0Ka3aTeJbHbIE
pacCyXJeHMsl IpU pPEIIEHUWM 3a7ad, OLEHUBATh JIOTUYECKYIO
MPaBWIbHOCTh PAaCCYXJIECHUN; yMEHUE ONEepUpOBaTh MOHITUSIMMU:
MHO>KECTBO, MTOJMHOKECTBO, ONEPALlUU HAJl MHOXECTBAMH; YMECHHE
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisi ONUCaHUs
peanbHBIX MPOLIECCOB U SABJICHUIN U NP PELICHUH 33134, B TOM YUCIIe
U3 JAPYrux y4yeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATH MOHSITHUSIMU:
rpad, cBsA3HBIA rpad, nepeBo, LMKI, rpad Ha IUIOCKOCTH; YMEHUE
3aJaBaTh U  OMNHUCHIBaThb rpadbl  pa3IUYHBIMU  CHOCOOAMH;

HUCIIOJIB30BaTh rpa(bm IIpu pCUICHUH 3a1a4

YMeHue onepupoBaTh NOHATUSAMU: HATypaIbHOE YUCIIO, IIEJI0€ YUCTIO,
CTENEeHb C IIeJIBIM TIOKa3aTejieM, KOPEHb HATYpPaJbHOM CTEIeHH,
CTENEHb C PALIMOHAJBHBIM MMOKA3aTEJIEM, CTENEHD C IEUCTBUTEIbHBIM
rmokaszaTtesneM, JiorapudM Yuciaa, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJBHOTO YMCJIA, OCTATOK MO MOJIYJIO, PALMOHAIILHOE YUCIIO,
WPpAIlMOHAIFHOE  YWCJIO, MHOXKECTBA  HATypajbHBIX, IICJBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE HCIOJIb30BaATh
MPU3HAKHU JACITUMOCTH, HAMMEHBIITUN OOITNI TeTUTENh U HAUMEHbIIIECE

06Luee KpaTHOC, AJITOPUTM EBKJII/I,Z[a IIpu pCIICHUHU 3a/ia4; 3HAKOMCTBO




C Ppa3MYHBIMU MO3UIMOHHBIMU CHCTEMaMU CYHCICHUS; yMEHUE
BBINOJIHATH BBIYUCIICHUE 3HAYCHUI 1 TPe0Opa30BaHus BBIPAKECHUN CO
cTeneHsMH W Jorapudmamu,  TmpeoOpa3oBaHus  JPOOHO-
palMoOHaNBHBIX BBIPAKEHUH; yMEHHE OINEPHPOBATH IMOHATHIMU:
MOCJIEI0BATEIBHOCTD, apU(METHUECKAS IPOTPECCHSI, TEOMETPUYECKAsT
nporpeccusi, 0ECKOHEYHO YOBIBAIOIIas T€OMETPHUYECKasi TPOTPECCusi;
yYMEHHE 3aJ[aBaTh IOCJIEJOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKyppeHTHBIX  (opMys; yMEHHE ONepupoBaTh  MOHATHAMU:
KOMIUIEKCHOE YHCII0, COMPSHKEHHBIE KOMIUIEKCHBIC YHCTIa, MOAYIb U
apryMEHT KOMIUIEKCHOTO YrcIia, (hopMa 3aiCH KOMIUIEKCHBIX YHCEI
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpandeckas); yMeThb
MIPOU3BOINTH apU(PMETHUECKUE ACHCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
MPUBOJUTh TPUMEPHl  UCIOJB30BAHUSA  KOMIUIEKCHBIX  YHCEN,;
ONEpUpPOBaTh MOHATUAMU: MaTpuua 2x2 u 3%3, omnpeaenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PALTMOHAIBHBIE, UPPALIMOHAJIBHEIE,
[IOKa3aTelIbHBIC, CTCIICHHBIE, JorapupmMHUecKue,
TPUTOHOMETPUYECKHUE YpPAaBHEHUS W HEPABEHCTBA, UX CHCTEMBI;
YMEHUE OIEpPUPOBATH IOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO, CUCTEMa ypaBHEHUN U
HEPABEHCTB, PAaBHOCUJIIBHOCTb YpPAaBHEHMI, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YPaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IMOMOIIBIO
Pa3IMYHBIX NPUEMOB; PEILIaTh YPAaBHEHHUS, HEPABEHCTBA U CHCTEMBI C
rapaMeTpoM; NPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CHCTEMBI JUIS
peleHsl MaTeMaTHYeCKUX 3a/lad W 3a/1a4 U3 Pa3JIMYHbIX oOJacTel

HayKH{ U peaIbHOW KU3HU

YMeHne omnepupoBaTh MOHATUSAMHU: (YHKIWS, YETHOCTh (YHKIIWH,
NEPUOTUYHOCTD (PYHKIMH, OTPAHUYEHHOCTD (PYHKIIMH, MOHOTOHHOCTh
GbyHKIMM, HSKCTpeMyM (GYHKIUH, HauOosblliee W HauMEHbIee
3HaYeHUs (YHKIMM Ha TPOMEXKYTKE, HeNpepbiBHAsS (QYyHKLUS,
acUMIITOTHl Tpaduka (YHKIWW, TIepBas W BTOpas MPOU3BOIHAS
(GyHKINH, TEOMETPUYECKHd W (U3UYECKUN CMBICT MPOU3BOIHOMH,
nepBooOpa3Has, ONpPENeNEHHbI MHTErpajl; YMEHHME HaXOIUTh
acUMIITOTHI rpaduka (yHKIMH; YMEHUE BBIYMCIATH NPOU3BOIHBIC

CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITIO3ULIMU (PYHKIIMA, HAXOAUTh




ypaBHEHHE KacaTelIbHOW K rpaduky (YHKIUH; YMEHHE HaXOAUTb
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIWH; YMEHHE HCIOIb30BaTh
MPOU3BOAHYIO JUISI HCCIIEOBAaHUS (QYHKIIMNA, HAXOJUTh HAaNOOJIbIINE 1
HAaMMEHBIINE 3HAYCHUS (PYHKIHH; CTPOUTH TpapuKH MHOTOUYIEHOB C
UCIIOJIb30BAHUEM allapara MaTeMaTH4ecKOro aHan3a; NPUMEHSThH
NPOU3BOJHYIO  JUIS  HAaXOXJIEHHUS  HAWIYYIIero pelieHus B
NPUKJIaJHBIX, B TOM YHCJIE COLUATLHO-3KOHOMHYECKHUX M (PH3HYECKHUX
3aJadax; HaxXOJUTh IUIOMIAAM H OO0BEMBI (UTYp C TOMOIIBIO
MHTErpasa; MpUBOIUTH MPUMEPbl MAaTEMaTHYECKOTO MOJICTHPOBAHHS

¢ MOMOMIBI0 UG depeHIINATBHBIX YPaBHEHUN

YMeHue omepupoBaTth NOHATUSAMH: Tpaduk QyHKIHH, oOpaTHas
(GyHKLMS, KOMITO3UIMS (QYHKUMH, IMHEHHAs QyHKLKS, KBapaTUYHasI
byHKIMsA,  panMoHambHAas ~— (QYHKOMS,  CTENEHHas  (yHKIWS,
TPUTOHOMETpHUYECKHE (YHKINH, OOpaTHbIE TPUTOHOMETPUUECKUE
(GyHKLIMHU, TOKa3aTenbHas W Jorapugmuueckas (yHKUUHU; yMEHHE
CTPOUTH IPaQUKU U3yYEHHBIX (PYHKIIMA, BBIOIHITH IPEO0Opa3oBaHUs
rpaduKkoB  (QYHKIUH, HCHONB30BATh TpapuUKH JUISL HU3Y4EHUS
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PELLIEHUH 33/1a4 U3 IPYIUX y4eOHbIX
NPEeIMETOB U 3ajlady U3 peajbHOM KHU3HH; BBIpaXKaTb (OpMYyJIaMu
3aBUCHUMOCTH MEXJy BEJIMYMHAMH; UCIOJIb30BaTh CBOMCTBA H
rpaduku GYHKUUN 1751 pellieHus] ypaBHEHHM, HEpaBEHCTB U 3ajiay C
napaMmeTrpamu; 1300paxxaTb Ha KOOPIAUHATHON IJIOCKOCTH MHOXECTBA

peIJ_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue penath TEKCTOBBIE 3aJlaud Pa3HBIX TUIOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, JOJIU U YacTH, Ha IBH)KEHUE, padoTy, CTOUMOCTb TOBapOB
W yCIOyr, HaJOTH, 3aJaud W3 OO0JIACTH YNpPABJICHUS JHYHBIMU U
ceMeMHbIMU (UHAHCAMH); COCTABIIATH BBIPAXKEHUS, YPaBHEHMS,
HEPABEHCTBA U HX CHUCTEMBI IO YCJIOBHMIO 3aJauyd, HCCIEN0BAaTh
MOJIyY€HHOE pEeIIeHrE U OLEHUBATh MPaBI0NOJ00HOCTh PE3YIbTaTOB;
YMEHHME MOJEINPOBATh PEaJbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH;
COCTaBJISITh BBIPQXKEHUS, YPAaBHEHUS, HEPABEHCTBA U X CHUCTEMBI IO
YCIOBHIO  3aJa4yd, HCCIENOBaTb  IIOCTPOCHHBIE  MOJEIH €
HCIIOJIb30BaHUEM anmnapara anreOpsl, MHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3yIbTarT




YMeHue omnepupoBaTh TMOHATUSAMHU: CpelHee apudmeTuyecKkoe,
MeJraHa, HauboJbllee U HAUMEHbIIIee 3HAaUCHH S, pa3Max, JUCIepCHus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOro HabOpa; yMeHHE H3BIIEKaTb,
HMHTEPIPETUPOBATH UHPOPMAIUIO, IPEIICTABICHHYIO B TaOIHIIaX, HA
nuarpamMmax, Trpadukax, OTPaKaloU[yl0 CBOHCTBAa  peajbHBIX
MPOLIECCOB U SIBJICHHIA, MPEICTABIATh MH(DOPMALUIO C TOMOIIBIO
TaOJIMIl ¥ MarpaMM; UCCIIEJIOBaTh CTaTUCTHUYECKHUE HaHHbBIE, B TOM
gHuclie ¢ TNPUMEHEHHEM TpauuecKux METOJOB M JJIEKTPOHHBIX
CpencTB; rpaduuecku HccIeIoBaTh COBMECTHBIC HAONIONEHUS C

IIOMOIIBIO JUArpaMM PacCEUBAHMS U JINHEWHON PErpeccuu

YMeHHe onepupoBaTh MOHATHUAMM: CIYYauHBIM ONBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4yallHOrO COOBITHS; YMEHHE BBIYMCIATH
BEPOATHOCTb C UCIIOJIb30BAaHUEM I'papUUECKUX METOOB; PUMEHATh
(OpMYIIBI CIIOKEHUSI U YMHOKEHHUST BEPOSATHOCTEH, (pOpMyITy TOIHOMA
BEpOATHOCTH, (opmyny bepHymin, komOuHaTtopHble (akTel U
(opMyIIbl; OLIEHHWBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE
ONEpPUPOBATh IOHATHAMU: CllydaliHass BEIWYUHA, pPACIPEICIICHHUE
BEPOSTHOCTEM,  MaTeMAaTHYECKOE  OXKHMJIAaHHWE, JUCHEPCHS U
CTaHJApTHOE  OTKJIOHEHHE CIIlyyailHOH  BeNWYMHBI, (QYHKIUH
pacmpeneleHuss U IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTeIbHOIO U
HOPMAJIBHOTO PacIpelelIeHuld; yMEHHE HCIIOIb30BaTh CBOMCTBA
W3Y4YEHHBIX pacHpeneseHuid g PEIIeHMs 3aa4; 3HAKOMCTBO C
MOHATUSAMH: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOYHBIX
WCCIEA0BAHUI; YMEHUE IPUBOJIUTH IMPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YMCEN B NMPUPOTHBIX U OOLIECTBEHHBIX SBICHHSX; YMEHHE
ONEpUpPOBaTh MOHATUSAMHU: COYETAHHE, IEPECTAHOBKA, YHCIIO
COYETaHWil, 4YHCIO TMepecTaHOBOK; OuHOM HploTOHA; yMeHue
MPUMEHITh KOMOMHATOPHBbIE (DAaKThl U PACCYKACHUS I pELIeHHs
3aJa4; OIICHMBATh BEPOSTHOCTH PEANbHBIX COOBITHH; COCTaBIIATH
BEPOSITHOCTHYIO  MOJEIb M  HMHTEPIPETUPOBATh  IOJYYECHHBIN

pe3yabTaT

YMeHue oInepupoBaTh IOHATUSMM: TOYKA, MpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIJa, IUIOCKHHA Yrod,
JBYTPAaHHBIN YTroJI, TPEXTPAHHBIA YroOJI, CKPEIMBAIOIIUECS IPSIMBIE,

NapajuiebHOCTh U MePIEeHANKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, Yo




10

11

MEX1y NPSAMBIMH, YTOJI MEXAY HPSIMOHN U IJIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSTHUE
MEXAY TMpPSAMBIMHU, PACCTOSHHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MPHU PEIICHUU 33/1ad WU3YYCeHHBIC (DAaKThl U TEOPEMBI
IJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYKAIOLIETO
MHpa;  CTPOUTh  MaTE€MaTUYeCKHE€  MOJCIM C  IOMOIIBIO
FeOMETPUUYECKUX MOHITUA M BEJIIMYMH, pellaTh CBSI3aHHBIE C HUMHU

MMPAKTUYCCKHUEC 3a/la1n

YMeHune onepupoBaTh MOHITUAMU: TUIOIAAb QUTYPBI, 00BEM UTYPHI,
MHOT'OTPaHHUK, MPaBUJIbHBIN MHOT'OTPAaHHHUK, CceYeHue
MHOTOTpaHHHKa, Ky0, TapaieNenure], Ipu3Ma, TupamMmuia, Gpurypa u
MOBEPXHOCTh BpAalICHUs], LUIUHAP, KOHYC, Iap, cdepa, IIIoaab
ceppl, IJIONIATL MOBEPXHOCTH MUPAMUABI, TPU3MBL, KOHYCa,
HWIMHIApa, O00bEM Ky0Oa, MPSAMOYTOJIBHOIO Mapajljesenumesa,
NUpaMUbl, NPU3MbI, LWIMHAPA, KOHYcCa, IIapa, pa3BEpPTKa
MOBEPXHOCTH, CEYEHUS] KOHYCa U LWJIMHAPA, MapaJlIesIbHbIE OCH WU
OCHOBAaHHIO, CEYEHHe Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
UWIMHIpa, KOHYyCa; YMEHHE CTPOUTh CEUYE€HHWE MHOTOrpaHHMKA,
n300pakaTh MHOTOIPaHHUKH, (PUTYpPBI U TIOBEPXHOCTH BpAILlEHUs, UX
CEUEHHUs, B TOM YHCJI€ C MOMOUIbIO 3JEKTPOHHBIX CPE/ICTB; YMEHHE
NPUMEHATh CBOWCTBA TE€OMETPUYECKHX (UTYp, CaMOCTOSTEIbHO
(dbopMynupoBaTh ONpeAeNeHusT M3y4yaeMbIX (Uryp, BBIABUIATH
TUIIOTE3bl O CBOWCTBaX M MpHU3HAKaX TIE€OMETpPUUYECKUX (Uryp,
O00OCHOBBIBATH ~WJM  OMNpOBEpraTh HX; YMEHHE MPOBOAMTH
kinaccuukanuioo (GUryp NO pPa3IMYHBIM IPHU3HAKAM, BBIMNOJIHATH

HeO6X0)II/IMI)Ie JOIMMOJTHUTCIIbHBIC ITIOCTPOCHHUA

VYMeHme OneprupoBaTh MOHATUAMU: [ABUIKCHHE B IIPOCTPAHCTBE,
napajiesIbHbINA IEPeHOC, CHMMETPHSI Ha TNIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUE MMOAO0OMS, MOJOOHBIE (QUTYpBI; YMEHHE
pacrio3HaBaTh paBHbIE U 110100HbBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJE,
HNCKYCCTBEC, apXUTEKTYPEC; UCITOJIB30BATh TCOMETPUICCKUEC OTHOIICHU A
IIpru pCUICHUU 3a/la4, HAXOAUTb I'COMCTPUICCKHUEC BCINYNHBI (I[JII/IHa,
yroi, IIomaas, 00bEM) TPH PEIICHHH 3a/1ad U3 JPYruX y4eOHBIX
npeaAMETOB n us3 peaHLHOﬁ KHN3HU, YMCHHC BBIYUCIIATH

T€OMETPUUYECKHE BETMYUHBI (JJIMHA, YTOJI, IUTIOIIalb, 00BEM, TUIOIIAIb




MMOBEPXHOCTH), UCHOJb3Ysl U3ydeHHbIE (HOPMYJBI U METOIbl, B TOM
YyHuClie: IUIOLA/Jb TMOBEPXHOCTH MHUPAMU[BL, MPU3MbI, KOHYCa,
UWIMHApA, IUlomags cdepbl; 00bEM  Kyba, MNPSIMOYrOJIbHOTO
napajuiesienuneaa, NUpaMubl, MPU3MbI, HWIMHApPA, KOHYcCa, IIapa;

YMEHHE HaXxOJIUTh OTHOIIIEHHE 00BEMOB MTOT00HBIX (PUTYD

12

YMeHHe OnepupoBaTh TOHATHSAMH: MPSIMOYTOJbHAas CHUCTEMa
KOOpJIMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPJAMHATHI BEKTODA,
CyMMa BEKTOpPOB, TPOM3BEICHUE BEKTOpa HAa YHCJIO, Pa3JIOKEHUE
BEKTOpa 10 0a3ucy, CKalIIpHOC MPOM3BEICHHUE, BEKTOPHOEC
MPOU3BEJICHUE, YroJd MEXIY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BeKTOpHBIfI u KOOpIIHHaTHLIfI MEeTOA AJid PCIICHUA I'COMCTPUYICCKUX

3a/1a4 U 3a]1a4 JPYTUX y4eOHbIX MPEAMETOB

13

YMeHue BbIOMpATh MOAXOIAMIMKA METOJ Ui pEIIeHHs 3ajadu;
[IOHMMAaHUE 3HAYMMOCTHM MaTeMaTUKH B HW3YYEHHUU IPUPOIHBIX H
OOLIECTBEHHBIX IIPOLIECCOB M SBJIEHUM; YMEHHE PACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaT€MATUKU B UCKYCCTBE, YMEHHUE IIPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITHM POCCUHCKOM M MHUPOBOU

MaTeMaTU4eCKOM HAayKH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA

EI'D 11O MATEMATHUKE

Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1 Yucna v BIYMCIECHUS

11 Harypanbnsle u nensle yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHCET

12 Panmonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOM, MPOLEHTHI,
' OeCKOHEUHBIE IEPUOTUYECKUE IPOOH

13 Apudmernueckuif  KOpeHb  HaTypaJbHOW  cremeHu.  JlefictBusa ¢
' apru(MeTHUECKUMH KOPHAMHU HATypalbHOM CTENeHN

14 Crenenp ¢ nenbiM nokazatesneM. CTeNeHb ¢ PallMOHAIBHBIM IIOKAa3aTENIEM.
' CaoiicTBa cTenEHN

15 CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa

1.6 Jlorapudm uucna. [lecaTuunbie u HaTypaJIbHBIC JTOTapU(BMBI




JleiicTBuTenbHbIC 4YuCa. ApHpMETHUECKHUE ONEpaluu C JCHCTBUTEIHHBIMU

1.7 yrciaamy. [IpuOnmkéHHble BBIYMCICHMS, MpaBUja OKPYIJICHUs, NPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUI
1.8 [IpeoOpaszoBanue BhIpaXKEeHUN
1.9 KommekcHsle uncna
2 VYpaBHEHMsI U HEpAaBEHCTBA
2.1 Leunbie u 1poOHO-paIiOHANBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 IMToka3zarenbHbIC U JOTapUPMUUECKUE YPABHEHHUS
2.5 [lenbie U QPOOHO-PAIMOHAIBHBIC HEPABEHCTBA
2.6 HppanroHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIUYU U TpaPuKu
31 ®yHK1Ms, criocoOsl 3a1anus GyHkuuu. ['padux pynkuun. BzaumHo obpaTHbie
' ¢yskun. YétHbie u Heu€THbIe pyHKkuMU. [leproanueckue GpyHKIMN
OO6nacTe ompeneneHuss U MHOXKECTBO 3HaueHUM (QyHkuuu. Hymu ¢yHkuumu.
32 [IpomexxyTki 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMBI (yHKIIMU. Hanbosbiiee 1 HauMeHbIlIee 3HaueHue
(GYHKLINU Ha TPOMEKYTKE
33 CrenenHas (yHKIMS ¢ HAaTypajJbHBIM M IIeJbIM IMoKa3aTeneM. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMOTOTH rpadukoB ¢(yHkud. CBoHcTBa (GYHKUIHUH,
' HEMPEpPBhIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN
38 Apudmerndeckass U reoMmeTpuyeckas mnporpeccuu. Popmyna CIOXHBIX

MIPOIICHTOB




Hauasna matemMaTnyeckoro aHaiusa

4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIe F1€eMEHTAPHBIX (YHKIUN
[IpumeHeHrne MPOM3BOJHON K HCCIEIOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxeHre HanOobIIero 1 HAaMMEHbIIEr0 3HaYeHUs (PYHKIIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
) MHoOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepanuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 CeomeTpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [TpstMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTs! 1 BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Marematuka. BepositHocth u  crtatuctuka. 10 kmacc. ba3oBelii  u
yrayOnéHublil ypoBHH. YueOHoe nocodue/ bynumosuu E.A., Bynsiues B.A;
AxnumonepHoe obdmectBo «M3aarenseTBo «lIpocBemenne»
Marematuka. BepositHocth u  cratuctuka. 11 kmacc. ba3oBelii  u
yrayOnéHHbIi ypoBHU. YueOHoe nocooue/ bynumosud E.A., Bynbeiues B.A ;
AxunonepHoe o6mectBo «M3narenscto «lIpocsemienne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1.

VYyedHnoe nocodbue "Marematrka. BepositHocTh 1 ctatuctuka 10 knacc.
ba3oBblii 1 yriyosnénnbiil yposens'". / Bynumosuu E.A., BynbsrueB B.A —M:
ITpocgenienne,2025.

VYyebnoe nmocodue "Marematuka. BepositHocTh 1 ctatuctuka 11 kmacc.
bazoBsiit u yriyonéunsiit ypoens'. bynumosuu E.A., bByneraes B.A.,— M:
[Ipoceemenune, 2025.

Marematuka. BepositHocTh u ctatuctuka. 10-11 knaccel. ba3zoBblil n
yrayOn€HHbIN ypoBHU. CaMOCTOSATEIbHBIE M KOHTPOJIbHBIE PAOOTHI.
bynerueB B.A —M: IIpocsemienue,2025.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.

https://www.yaklass.ru/p/veroyatnost-i-
statistika?ysclid=mev9awm3d2716327686

2. https://ptlab.mccme.ru/
3.
4. https://urok.1c.ru/library/mathematics/virtualnye laboratorii po matematik

https://probability-urok.sdamgia.ru/?ysclid=mev9bxe4qi56267385

e 7 11 kl/teoriya veroyatnostey/?ysclid=mev9cehqtr802381111
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https://www.yaklass.ru/p/veroyatnost-i-statistika?ysclid=mev9awm3d2716327686
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https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/teoriya_veroyatnostey/?ysclid=mev9cehgtr802381111

OIIEHOYHBIE MATEPHAJIbI (1IEMOBEPCUS)
10 xnacce
KonTpoabnast padora Nel: "I'padbl, BeposiTHOCTH, MHOKeCTBA, KOMOMHATOpUKA"

3anaua 1

B cayuaiinoym sxcnepnyente nrpaasuntt Kyoux Gpocaor o pas. Haiigrre sepostiocts
TOPO, 0 BLIAJACT THEA0, MCHLINCE e 4.

3anauga 2

Hrpansuniil kyouk Gpocaror apax e, Halburme sepostHocts Toro, M1o cyMMa BHIIABIINX
OMKOB METHA,
3anaua 3

B cayuafinos skenepusente cuMeTpirinyio Monery Gpocanr asaxast. Haflyurre sepoatnocts
1000, 1o nactTynnt sexoa OP (v nepeuil pacs spnager opéa, so sropoit — pemka)

3anaga 4
Monery Gpocimor 1pie pasa. HalLurre seposttiocty, 1oro, 1o opea Buasier posio o s,

3anmaga >

B rpynne weers weaosek, cpeamt anx — Muxas w Oser. Ppyuny cavaafinms obpasos aenar
#a 3 napw. Haiyurre sepostiocts Toro, wro Muxana n Oser oxkaxyres 8 oasofl nape.

3anaga 6

3a kpyrastit cron ma 5 eryanen B cayuaiiion NOPsUIKe PaccAaRuBaloTes 3 Maasinka u 2
Jerodkn. Hafure meposttnocts 1000, Mo Aesoskn 1e OYAVT CHieTh psuioM,

3anaga 7

Hrpavinnyio koctn Gpocasin 10 TeX (0P, HOKA CYMMA BCCX BLINARITIX OMKOB 1e NPeBLCiin
uneao 3. Kakopa BeposiTiocts To1o, MTo JUis 91oro norpebonaiock Jisa opocka? Orner
OKPYFANTE JI0 COTRIX.

3agaua 8

Hrpansayio koets Gpociin a8 i HecKoabko paz. OKa3aioch, 9T0 CYMMa BCEX BRINABIIX
ouKkon pasita 3. Kakosa BeposttHocTs T0ro, 910 6ua ceaan oaun opocok?

3amaua 9|

B ropropos menTpe ABa QAMHAKOBRIX asToMaTa npoaawT Kode, ObcayRuBaHIe ABTOMATOR
HPOHCXOUT 110 BedepaM 1ocile 3aKprTis nentpa. Hasecrno. 9o geposmiocts cobumna «K
BEUCPY B HEPBOM ABTOMATE 3aKoHunTea Kogpes pasna (0,25, Takan e pepostTHOCTL COOBITHA
oK Bedepy Bo BropoM arroMare sakowmres Koder, Bepostiocts toro, 1o kode K sevepy
FARONNTCH B ODonx aprosarax, pasia 0,15, Haluuire seposmiocts 1000, 1o K seiepy Kogwe
OCTARCTCHA B ODONX ABTOMATAX.

3azauga 10

B Topropoy nenTpe ABa OJIMHAKOBLIX agroMata npojaior kode. Beposmiocrs Toro, wro
K KOHIY JiH B apToMaTe 3akomyurci kode, passa 0,25, Bepoaraoers 1oro, 4ro xods
FAKOHIRTCA B obonx asToMmatax, pasia 0,18, Haflunre sepostiocts Toro, 910 K KOHIY JUHs
Kobe oCTaNeTest 18 00ORX ATOMATAX,



KonTpoabHnasi padora Ne2: "UcnbiTanusa bepuyiaim. Ciay4yaiinble BeJUYUHbI U

pacnpenenenus'

.
CHMMETPHYHYI HIPANLHY KOCTE Gpocumn asawcasl, Cocrasere Tab-
MHLY PACHPEIEneHHA BEPOATHOCTEH cnyaaiinoi senmumne T — apaz-
HOCME ERINASINLT OYRO&s (PEIYNBTAT NEPBOI0 DPOCKE MHHYC PEIyik-
TAT BTOPOro Gpocka)

Kakoe pacnpeaeneHue cTpoMTes Ha ocHoBE dopyyne bepHynnn

1) [eomeTpuyeckoe
2} [lyaccona

3) buHoMHANEHOE
4} Hopuansnoe

BepoaTHOCTE BRIMIPRILLA 0QHOTO noTepeinoro Gunera pasxa 0.2, Co-
CTABHTE TAONKMLY PAcpeaeieHns Cayaaiinoi BENHYMHEL X — YHCha
BRIMIPBILIEH 118 BRAACNLUA TPex noTepeinux ouneros. [locTpodite
JAHATPAMMY PACTIPEASICHUA,

c.'l_‘f":lﬂ.ﬁ HAf BENHMHHA X HMeeT FeOMCTPHYCCKOC pAclpeiccHHC © BE-
POATHOCTREY p = (6. Cocrasere pPacnpeacicHie A3 NEPBLIX ITHTH

IHAMCHHH Cy4aiinoil Benmanase X,

5. Saxon pacnpeaencnns cnyqaiinodl senmunHe X 3anan rabnuuei

4 5 B 7 8

0,3 0,1 0,3 0,2 0,1

n (i i}

BrIMHCANTE MATEMATHYECKOE UHHAAHHE, AHCICPUHK H CTAHAAPTHOC OT-

EJIOHEHHE 3TOH BEITHYHHEL

11 knacc

Konrtpoabnas padora: "BeposaTHocTh M cTaTHCTHKA"

1. B xapmane y Mumm 65110 uyeTbipe KoHPeTbl — «I puitbsik», «benoukay, «KopoBka» u
«JlacToukay, a Takke KJIFOYM OT KBapTUpBL. BeiHMMas Kitoun, Muia ciiydaiiHO BBIPOHUI
U3 KapMaHa oJiHy koH(pety. Haliiure BeposSTHOCTB TOT0, UTO MOTepsiack KoHpera
«priIbsK».

2. Ha sx3ameH BeiHECeHO 60 BonpocoB, AHpel He Bblyuni 3 u3 HuX. Haliqure
BEPOATHOCTH TOTO, UTO €MY MOMNAAETCs BbIyY€HHBIH BOIIPOC.

3. 3. B cpennem u3 1400 camoBbIX HACOCOB, MOCTYIMUBIINX B MTPOAAXY, 7 MOATEKAOT.
Haiinyute BeposITHOCTH TOTO, YTO OJMH CIIYYaitHO BHIOPAHHBIN JJIs1 KOHTPOJIS HACOC HE
MIO/ITEKAET.

4. ®dabpuka BeITycKaeT cyMKuU. B cpennem § cymok n3 100 UMEIOT CKpBIThIE A€(DEKTHI.
HaiinuTte BepoATHOCTB TOTO, YTO KYIIJICHHAs! CYMKa OKaXKkeTcs 0e3 1e()eKTOoB.

5. Ilpu npou3BOACTBE B CpeAHEM Ha Kaxable 2982 ucnpaBHbIX Hacoca mpuxoautes 18

HEUCIpaBHBIX. HaiiiuTe BEpOsSTHOCTH TOTO, YTO CIYYaifHO BRIOPAHHBIA HACOC OKAXKETCSI
HEUCIIPABHBIM.



6.

10.

. ®abpuka BeITycKaeT CyMKHU. B cpeanem Ha 190 ka4yeCTBEHHBIX CYMOK MPUXOIUTCS
BOCEMb CYMOK CO CKPBITBbIMU JiehekTamu. Haiinure BepoSsTHOCTH TOTO, UTO KYIUJICHHAS
CYMKa OKa)KeTCsl KaueCTBEHHOU. Pe3ynbTar oKpyriauTe A0 COThIX.

Ha poxk-(ectuBane BBICTYIAIOT TPyl — IO OJTHOM OT KaXK10H U3 3asBICHHBIX CTPAH.
[Topsiok BeICTYIUIEHUS OTIpeaesieTcs xkpedbueM. KakoBa BEpOSTHOCTh TOTO, UTO IpyIa
u3 [lanuu Oynet BeicTynaTh mocie rpymmsl u3 [Benun u nocne rpynmns 3 Hopserun?
Pe3ynbTaT OKpyrimre 10 COThIX.

B nexoropom ropoze u3 5000 mosiBUBIIMXCS HA CBET MilaicHIEB 2512 MalbYMKOB.
Haiinure yactoty poxaeHus A€BOYEK B 3TOM ropoje. Pesynbrar okpyriaure 10
TBICSTYHBIX.

Ha 6opty camonéra 12 kpecen pacnoiaoKeHbl PsIOM C 3allaCHBIMU BBIXOJaMU U 18 — 3a
MePEropOIKaMH, Pa3eIITIOIMMU CAIOHBL. Bee 3Ti MecTa y00HBI [T accakupa
BBICOKOTO pocTta. OcranbHble MecTa Hey00HbI. [1accaxup B. Beicokoro pocta. Haitnure
BEPOSITHOCTH TOT'O, YTO HA PETHCTPALIMH IPU CITy4alHOM BBIOOpE MecTa nmaccaxupy B.
JoCTaHeTCs yA00HOe MecTo, ecii Beero B camoniére 300 mecT.

Ha onumnuaze no pycckomy s3bIKy 250 yUaCTHUKOB pa3MeCTUIIN B TPEX aynuTopusix. B
MEPBBIX JIBYX YAAJI0Ch pa3MecTUTh MO 120 4esoBeK, OCTaBIIMXCS MIEPEBEIH B 3aMIACHYIO
ayTUTOPHIO B APYyroM Kopiryce. Haiiiure BEpoSITHOCTB TOTO, UTO CIy4aifHO BHIOpAHHBINM
YYaCTHHK NUCAJT OJUMIIMALY B 3alIaCHOM ayJIUTOPHH.
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