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IMNOACHHUTEJIBHASA 3AIINCKA

Y4aeOHbIii Kypc «BeposTHOCTD U CTATUCTUKA» YTIAyOIEHHOTO YPOBHS SIBIIAETCS
OPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOrO0 Y4YeOHOro Kypca YriiyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 00Iero oOpa3oBaHus. YUeOHBIM KypC MpeIHa3HAuYCH
Uis (OPMUPOBAHUS Y OOYYarOIIMXCS CTaTUCTHUUYECKON KYJIbTYphl M NOHMMAaHUS
pOJIM TEOPUM BEPOSATHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YUYEHUS
CIIy4ailHbIX COOBITHIA, BEIMYMH U TnporieccoB. IIpu n3yuenun kypca odoramarorcs
IpEICTaBICHUA OOYYalOIUXCsl O METOoAaX HCCIEJOBaHUS H3MEHUYHMBOIO MHpA,
pa3BUBaeTCd NOHMMAaHHE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYECKHX METOOB
MO3HAHUS KAK HEOTHEMJIEMOM YACTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS.

CopepxaHue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpEIJIEHUE 3HaHWM,
MOJyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOT'O oO1Iero oOpa3zoBaHus, U
Ha Pa3BUTHE NPEACTABICHUNA O CIy4alHBIX BEJIMYMHAX M B3aUMOCBSA3SIX MEXIY
HUMH Ha BaXKHBIX NPHUMEpPaX, CIOKEThl KOTOPHIX MOYEPIHYTHI U3 OKPYKAOLIETO
mupa. B pesynbrare y o0y4aromuxcs J0JKHO ¢(hOpMUPOBATHCS MPEACTABICHUE O
Hanbosee ynoTpeOUTENbHBIX U OOMIMX MaTeMaTHUYECKUX MOJEIIAX, UCIOIb3YEMBIX
JUIS ONTMCAHUS aHTPOIIOMETPUUECKUX U IeMOTpapUUeCKUX BEIUYHH, TOTPEIIHOCTEN
B Pa3JIMYHBIE POJA U3MEPEHUSAX, IITUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUI U IIPOLIECCOB B 00IIIECTBE. Y YeOHBIN
Kypc sBisieTcsi 0a30i I OCBOEHHS BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOMMBIX CIEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEUAIBHOCTEN, HO TAKKE
COLMAJIbHBIX U IICUXOJIOTHYECKUX, IOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHbIE HAYKH
B 3HAQUMUTENBbHOM Mepe WCHOJB3YIOT anmnapar aHaiu3a OOoJbIIUX JaHHBIX.
[leHTpasibHYI0O YacTh Y4e€OHOro Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa OOJbIINX
yucen — (PyHIaMEHTaJbHOTO 3aKOHAa MPHUPOJAbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzanmro.

B coorBercTBUM € yKa3aHHBIMU LIEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTAaTUCTHKa» HA YriayOJEHHOM YpOBHE BBIJENIEHbI OCHOBHBIE
coziepkaresibuble TUHUM: «CiiyyaiiHble COOBITHS M BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIJIIOUEHBI AJIEMEHTHI TEOPUU
rpa¢0oB M TEOPUM MHOXKECTB, HEOOXOAMMBIE JUISI IOJHOLIEHHOI'O OCBOEHUS
MaTepualia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTeMaTHYECKUX YUeOHBIX
KYpCOB.

Conepxanne nuauu «CiydaiiHble COOBITHS U BEPOSATHOCTUY» CITY>KUT OCHOBOMU
s GOPMUPOBAHUS TMPEJCTABICHUNH O paCHpPECIEHUN BEPOSTHOCTEH MEXay
3HAYEHUSIMU CIIyYalHBIX BEJIMYMH. BaXHyI0 4acTh B 3TOM COAEPKATENBHON JTUHUN
3aHMMAaeT U3y4YeHUE T'€OMETPUYECKOr0 M OMHOMHAIBHOTO paclpeleieHul u



3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIOraMH — IOKAa3aTEJIbHbIM M HOPMAJIbHBIM
pacrpeneneHusIMu.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIyYalHBIMM BEJIMYUHAMH U
pacnpeleneHUus MY, AaKUEHTUPYIOT BHHMaHUE OOYYarolMXCS Ha OINHMCAHUM U
U3YYEHUU CIy4YalHbIX SBJICHUN C MOMOILBIO HENPEPbIBHBIX (PyHKIMI. OCHOBHOE
BHHUMAHHE YEISETCS I0Ka3aTEIbHOMY U HOPMAJIbHOMY PacIpeAeIICHUSAM.

B yueGHOM Kypce mpeaycMaTpuBaeTcsi 03HAaKOMHUTEIBHOE HU3yUY€HHE CBSI3H
MEXAYy CIy4yalHbIMM BEJIMYMHAMHU U ONHCAHUE O3TOH CBSI3M C IOMOILBIO
Kod(ppulMeHTa KOPPEJSIIUM U €ro BBIOOPOYHOTO aHajora. OJTU DJIEMEHTHI
COJIEp>KaHMs pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUsI», U3yUEHHYIO HA YPOBHE
OCHOBHOT'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS HA CBEIACHUS U3 KypPCOB
anreOpbl U TEOMETPHH.

Emé oauH diaeMeHT  coaepKaHus, KOTOpPBIM — Ipejuiaracrcs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEI0BATEIBbHOCTh CIYYalHBIX HE3aBHUCHMbIX
COOBITHH, HACTYMAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT Pa3BUBAIOIIMM XapakTep U
SBIIAETCS aKTyaJIbHBIM ISl OyIyIlIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA y4yeOHbIE
CHEMAIbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPABJICHHUEM.

Ha uzyuenue yue6HOro Kypca «BeposTHOCTh M CTaTUCTHKA» Ha yIriTyOJIeHHOM
ypoBHe oTBoAuTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heznento), B 11 kiacce
— 34 yaca (1 gac B HefeINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cBsa3ublii Tpad, myTH B rpade: nukibl U rnenu. CteneHb (BaIeHTHOCTD)
BepinHbL. ['padbl Ha miiockocTu. JlepeBbs.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHble COOBITUS. DJIEMEHTApHBIE
coObITHs (MCX0Jbl). BeposATHOCTh CaydaiHOTO COOBITHSA. BianM30cTh 4acToThl M
BEPOSITHOCTU COOBITUH. CiydaifHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSAMM.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammsl Ditiepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHasg BEPOSITHOCTb. Y MHOXKEHHE BEpPOSATHOCTEH. JlepeBO CiydamHOro
akcriepuMenTa. @opMmyiia noHoU BeposaTHocTH. Dopmyna balieca. HezaBucumele
COOBITHUSI.

buHapHbIi ciydailHbIi ONBIT (MCHBITAHUE), YCIIEX U HeyAada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUN 10 mepBoro ycnexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX UcTibITaHUM bepHyu. CiydaiiHblii BBIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacnpenenenwe  BeposdTtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4YallHbIMU BeIWYMHAMH. buHapHas ciyyaliHas
BesmuuHa. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE W
OMHOMHMAJIBHOE.

CoBMECTHOE pacnpelnesieHHe [BYX CIy4alHbIX BelnuuuH. HesaBucumsble
CIIy4allHble BEJIMYMHBL.MaremMaTHuyecKoe OXHJIAHUE CIy4YalhHOW BEJIWYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHMS  MaTEMAaTHYECKOTO  OXKHIaHUS
(ctpaxoBaHue, JoTepesi). MaTeMaTuueckoe OXKHUJIaHWe OWHApHOW clydailHOMN
BEJIMYMHBL. MareMarndyeckoe OXHWJAHWE CYMMbI  CIyYalHBIX  BEJIWYMH.
MaTemaTu4yeckoe OKUJaHUE T€OMETPUUECKOro 1 OMHOMUAIBHOTO PACIIPEIEICHUN.

Jucnepcuss ¥ CTaHZAPTHOE  OTKJIIOHEHUE  CIIyYalWHOW  BEJIMYMUHBI
(pactipenenenus). Jucnepcusi OuHapHO# ciy4yailHON BeNTWYUHBL. MaTemMaTH4ecKoe
O’KHMJAHUE MPOU3BEICHUA U JUCTIEPCUSI CYMMbI HE3aBUCHUMBIX CITy4YailHbIX BEJIUYHMH.
Jlucnepcusi W CTaHIAPTHOE OTKJIOHEHHWE OWHOMHUAIBHOTO pacHpeieseHuUs.
Jucniepens v cTaHAApPTHOE OTKJIIOHEHHE T€OMETPUYECKOr0 PACIIPEACIICHUS.

11 KIIACC

HepaBenctBo YeObiméBa. Teopema UeoOniméBa. Teopema bepuymiu. 3akon
Oonpmmx  uyucen.  BeIOOpOYHBI  MeTOA — WCCleNOBaHWA.  BbriOOpouHbIe



xapakTepucTHku. OneHMBaHUE BEPOSATHOCTH COOBITUS 1O BHIOOPOYHBIM JITAHHBIM.
IIpoBepka MpoCcTeNMX TUIIOTE3 C TOMOLIBIO U3YYEHHBIX PaCIpeIeICHUMN.

HenpepsiBHble cay4aiiHble Benu4yuHbl. Ilpumepepl. DyHKIMA IIIOTHOCTH
BEPOSATHOCTH pacmupenesicHus. PaBHOMepHOe paclpelneneHne M ero CBOMCTBA.
3agaun, NPUBOAAIIME K IIOKA3aTEILHOMY PaCIpEACIICHUIO. 3a1auu, IPUBOIAIINE K
HOPMaJIbHOMY pacrpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKA3aTeJIbHOTO pachpeesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupeaeneHust. OyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PaCIIpEICIICHUS.

ITocaemoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIpUBOAIIME K pacnpeneneHuro Ilyaccona.

KoBapmarus nByx ciydaiHbiXx BenuuuH. KoadduiueHt muHeHHOM
koppemsiiud.  CoBMecTHble  HAONIOACHHUS  JBYX BEIUYHMH. BbIOOpOUYHBI
Kod(ppuLMeHT Koppensanuu. Paznuune Mexay JTUHEHMHOW CBSI3bI0O M MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HAMMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YTJIYBJEHHBINA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMaTUUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUU, MPOLEIYP
rpaXJaHcKoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyroe),  yMEHHe
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'PakKIaHCKONW HIACHTUYHOCTH, YBOXKECHUS K
MPOIUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOUICHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U AEATEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIErO;

4) 3CTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAsA AICTETHKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIECHUM, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (37I0POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTJIbIXa, pEeryisipHas ¢u3nueckass akTUHBHOCTb), (PU3NUYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOM JIESITEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NIPWIOKCHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun U pean30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0 U



caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEH IKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HANpaBJIEHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMS:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHNMAaHWE BIUSHHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpellbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TMPUMEHEHHE MAaTeMAaTUYeCKUX 3HAaHWM JUIs penieHus 3ajgad B 00JiacTu
OKpYJ)Karolel cpelbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKOU
HayKH Kak cpepbl 4eIOBEUECKOM AeSTEILHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pPa3BUTHUS IMBWIN3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMATHUKU U MAaTeMaTUYECKOU
KYyJbTYPOU KaK CpEJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH NPOECKTHYIO
U UCCJIEIOBATEIBCKYIO JIEATETbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBUs:

BBISIBIISITh U XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MAaTEMaTUUYECKHUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTnpeieNICHUs] TIOHITUH, YCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATh U  MPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIE ¥ OTPUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIE M OOIIHIE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JIeJIaTh BBIBOABI C WCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BapUAHTOB PELIEHUs, BRLIOUpPATh HAanOOJIee MOIXOANTUN C YIETOM CaMOCTOSTEIIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBIICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
IPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUSA, OLEHHUBaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI pPEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAITUIO Pa3TIUYHBIX BUIOB U (hOpM
MpeCTaBIICHHUS;

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh TOSCHEHUS II0 XOJy peIICHUs 3aJiauH,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, pelIaeMo 3ajauyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh PAa3IMYMe W CXOJCTBO TO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TMO3HABATEJIbHOM  pediiekcMd Kak  OCO3HaHUSA
COBEPIIAEMBbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTEMaTHYE€CKOM 3a/1a4H;

NpEeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJIUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MIOHMMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl mMpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATHh I€Ib COBMECTHOM
JEATEeNIbHOCTH, IUJIAHUPOBATH OPraHU3aIMI0 COBMECTHOW pabOThl, pacrpeneisTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYKAATh MPOLECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIC ITYPMbID» U UHBIE), BBHITIOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICHUCTBUS C IPYTUMHU YWi€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIA/a
B OOmUHA TPOAYKT TO KpUTEPUsIM, CEHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aHMOJICHCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaronuicsi Hay4uTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMU: Tpad, MmiIockuid rpad, CBSI3HBIA Trpad,
nyTb B Tpade, Ienb, LUK, IEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
HKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: CIyYalHBIA HKCIEPUMEHT (OTIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE ClydyailHOe COObITHE (RIIEMEHTAPHBIN UCXO)
CIly4allHOTO  OTbITa, HAXOIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POpMYyIHUPOBATH COOBITHUS: MEepeceUeHUe, O0bEAMHEHUE TaHHBIX
COOBITHH, COOBITHE, MPOTHUBOMOJOKHOE JJaHHOMY, HCIIOJIB30BAaTh JHUArPaMMBI
Diinepa, KOOPAUHATHYIO MPSAMYIO JJIsl PElIeHUs 3a/iad, MOJIb30BaThes (popmyioi
CIIOKEHUSI BEPOSITHOCTEN ISl BEPOSATHOCTEH ABYX U TPEX CIyYalHBIX COOBITUH;



OIIEPUPOBATH ITOHATHUIAMU: YCIOBHASI BEPOATHOCTh, YMHOKEHHUE BEPOATHOCTEN,
HE3aBUCUMBbIE  COOBITHS, JEPEeBO  CIyYalHOIO  JKCHEPUMEHTa, HaXOIUTh
BEPOSITHOCTA COOBITUH C TMOMOIIBIO MpaBWia YMHOXEHUS, JEpeBa CIy4dailHOro
OIbITA, MCHOJB30BaTh (OPMyNy MOJHOM BeposTHOCTH, (opmyiy balieca mnpu
pelIeHUU 3a/Jay, OMPEICNATh HE3aBUCUMOCTb COOBITHUA 1O QopMmyle U TO
OpraHU3alMU CIy4alHOTO HKCIIEPUMEHTA;

NPUMEHSATh M3yUYCHHbIE KOMOWHATOpHBIE (QOPMYJBI U1l TMEPEUUCIICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIbITa, PEHICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOJTHO  OTMEpUPOBATH TMOHATUSIMHU: OWHAPHBIA  CIy4YaWHBIM  OMBIT
(ucmipiTaHue), ycliex M HeyJada, He3aBUCUMbIE HUCIBITAHMS, CEpUs HCIBITaHUMH,
HAXOJIUTh BEPOSATHOCTU COOBITHI: B CEpPUU UCTIBITAHUI O IEPBOTO yCIIeXa, B CEPUU
UCTIBITaHUN BepHysuin, B onbITe, CBSI3aHHOM CO CIy4alHbIM BBIOOPOM M3 KOHEUHOU
COBOKYITHOCTU;

CBOOOJIHO OIEpHPOBaTh MOHATUSAMU: CIydailHas BeJIIMYMHA, paclpeiesieHue
BEPOSITHOCTEH, JAMarpamMma paclpejiesieHus, OuHapHas clydaiiHas BeJIMYWHA,
reoMeTpudeckoe, OMHOMUAIBLHOE pacIpe/iesieHuE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE paCIpEIEICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOI'O PACIPENECICHUS ABYX CIIy4YailHbIX
BEJIMYMH JUIS BBIJCIICHUS PACHPENCICHUS KaXI0M BEIUYMHBI, OIPEICICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYUH;CBOOOJHO  ONEPUPOBATH  IMOHSTHEM
MaTEMaTUYECKOTO OXKUIAHUS CITy4YalHOM BEJIMYMHBI (pacrpeneneHus ), IpUMEHSITh
CBOMCTBA MAaTE€MATHUYECKOIO0 OKHJIAHWS IIPU PELICHUU 3a7a4, BBIYHUCITH
MaTeMaTHYeCcKoe OKuJaHne OMHOMHAIBHOTO U T€OMETPUUYECKOTO paclpeiesieHuH;
CBOOOJIHO OIEpPUpPOBaTh MOHATUSIMU: JAMCIEPCHUs, CTAHJAPTHOE OTKIOHEHHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIWYUHBI
(pacripeiefieHUs) TIPU PELIEHUU 3aJlay, BBIUMCIATH AUCIEPCHIO M CTaHAApPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJILHOTO pacipe/ieIeHUH.

K konmy 11 kiacca oOyyvaromuiicst Hay4uTCs:

BBIUMCIISITH BHIOOPOYHBIE XapAKTEPUCTUKU TIO TaHHOM BBIOOPKE U OLIEHUBATH
XapaKTepPUCTUKU TEHEpaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOUYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUNIOTES3BI, MOJIb3YSCh N3yYEHHBIMHU PACIIPENCIICHUSIMY;

IPUBOAUTH  INPUMEPHl  3a4ad, NPUBOJAIIMX K  IIOKA3aTeIIbHOMY
paclpeneneHuo, 3axad, IPUBOJAIIMX K HOPMAJIBHOMY  pacCIpeleICHUIO.
OnepupoBaTh MOHATUSAMHU: (DYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpeneneHusi, GyHKIMS MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacipeieseHus,
(GYHKIMS TUIOTHOCTH © CBOWCTBA HOPMAJBHOTO PACIHpPECICHUS;ONPENEATh
KOd(PUITMEHT TUHEHHON KOPPETSAIUHU, BBIOOPOUHBIN KO3PGUIIUEHT KOPPEISAIIUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

6

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

DJeMeHTHI Teopuu rpados
Cry4aifHbIe OTIIBITHI, CITy4aifHbIE COOBITUS U
BEPOATHOCTH COOBITHI

Oneparuy HaJl MHOKECTBAMH U
coObITusiMH. Clio’keHrEe U YMHOKEHHE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HeszaBucumsble coObITHs

D1eMeHThl KOMOMHATOPUKU

Cepun nocnenoBaTeIbHbIX UCIIBITAHUI.
Ucnsitanusa bepaynnu. CioyvaiiHslii BeIOOp
13 KOHEYHON COBOKYITHOCTH

City4aiiHble BEIMYUHBI U paCIIpeIesICHUs

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

14
34

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchbl



11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

3aKOH OOJIBIINX YHCEI
DeMEeHTE MaTEMaTHYECKOM CTaTUCTUKHU

HenpepsiBHBIE CiTy4aifHbIE BETUYUHBI
3 (pacmipenenenusi), Moka3aTeabHOE U
HOpPMaJIbHOE pacipeeeHHs

Pacnpenenenue Ilyaccona
5 CBs13b MEXK/1y CIIy4ailHbIMH BEJIMYNHAMH

6 O00011eHNE U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

11
34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE

Hdara uudgposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTunueckue
Bcero u3yyeHusi oOpa3zoBaTe/bHbIE

padoTbl padoThI pecypenI

I'pad, cBsA3HBIA rpad, npencTaBieHue
3aJla4¥ ¢ MOMOIIBIO Tpada

CrerneHpb (BAJICHTHOCTD) BEPIITMHBI.
ITyts B rpade. Llenu u nukis!

I'padbr Ha miockocTH. [epeBo
CIIy4alHOTO KCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U
4 Clly4aifHble COOBITUS. DIIEeMEHTapHbIE 1
COOBITHSA (MCXO/IbI)

BeposiTHOCTB ciTydaifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

BeposTHOCTB cy4aiftHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

[lepeceuenue, 00beTMHEHNE MHOKECTB
U COOBITHI, TPOTUBOMOJIOXKHbIE
coObITHsI. DOpMYIIa CIOKEHUS
BEPOATHOCTEMN



10

11

12

13

14

15

16

17

18

19

VYcioBHas BEpOATHOCTh. Y MHOKEHHUE
BepoATHOCTEH. DPopMyJia yCIOBHOM
BEPOSITHOCTH

VYciioBHAs BEPOATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOopMmyJsia yCIIOBHOM
BEPOSATHOCTH

®opmyJia NOJHON BEPOATHOCTH

®opwmyina baiieca. HezaBucumbie
COOBITUSA

Komb6unaropHoe npaBuio yMHOXKEHUS.
[lepectanoBku u akTopuan

Uucno coueranuid. TpeyroJbHUK
INackans

dopmyna bunoma HeroToHa
Kontponsnas padora Nel: "I'padpsl,

BEpPOSITHOCTH, MHOYECTBA,
KoMOWHaTopuka"

bunapHbIi Cl1y4alHBIN OIBIT
(ucnbITaHue), ycrex U Heylaqa.
He3zaBucumsble ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUHN J0 IEPBOTO
ycnexa

Cepus HE3aBUCUMBIX UCHBITAHUH 110
IIEPBOTO yCrexa

Cepust HE3aBUCUMBIX MCIIBITAHUN
bepnynu

Cry4aiiHbIi BEIOOP M3 KOHEYHOM
COBOKYITHOCTH



20

21

22

23

24

25

26

27

28

[TpakTrueckas padoTta c
MCTIOJIb30BAHUEM SJICKTPOHHBIX TA0IIHUI]

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposaTHOCTeH. Jlnarpamma
pacrpeneseHus

Onepaunu Haj ciydailHbIMU
BennyuHamu. [Ipumepst
pacupeneneHnid. bunapHas cirydaiiHas
BEJIMYMHA

FCOMeTpI/I‘-IeCKOC pacnpeaciiCHUC.
bunomMuansHOE pacnpeaciiCHuC

MatemaTrueckoe 0OXuaaHmue
ciydaitHoit BenuuuHbl. COBMECTHOE
pacrpezesieHue JByX CIy4ailHbIX
BEJINYUH

He3zaBucumeble citydaiiHble BETUYHHBI.
CBoiicTBa MaTEMaTUYECKOTO
oxuganus. MatemaTudeckoe
OXKHu/laHue OMHApHOH ciryyaitHOMN
BEJIMYHHBI

MateMmaTndeckoe OKUJaHNue
reOMETPUUECKOro U OMHOMHUAIBHOTO
pacnpeneneHuin

Hucnepcus u cTaHIapTHOE
OTKJIOHCHHE

Jlucniepcust OuHApHOM CirydaiiHON
BennuuHbl. CBOMCTBA qUCIEpCUN



29

30

31

32

33

34

MateMmaTnueckoe OKUJaHue
MIPOU3BEICHUS U TUCTIEPCHUS CYMMBI
HE3aBUCUMBIX CITyYalHBIX BEJIUYUH

Jucnepcusi OMHOMHUAIBHOTO
pacnpenenenus. [lpakruueckas padbota
C MUCIOJIb30BAaHUEM IIEKTPOHHBIX
TalJInIL

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE F€OMETPHUUECKOI0
pacnpenenenus. . [Ipaktnueckas
paboTa ¢ UCIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHUIL

O060011eHYE ¥ cUCTEMAaTU3alus 3HAHUI

KonrtponbHas pabora Ne2:
"Ucneiranusa beprnymnu. Cirydalinele
BEJIMYMHBI U pacnpezesneHus”

O000111eHIE U CUCTEMATH3aIUS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



11 KUIACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Konrtpoabubie IIpakTunueckue
n/n Bcero u3ydeHuss o0pa3oBaTeJIbHbIE

padoTsbI padoTsbI pecypenI

HepasenctBo YeobbIeBa. Teopema
1 YeormmeBa. Teopema bepuyinu. 3akoH 1
0OJIBIINX YHCET

Hepasencto YeOnimena. Teopema
2 Yeonimesa. Teopema bepuysuiu. 3akon 1
OOJBIINX YHCeT

Hepasencto YeOrieBa. Teopema
3 Yeorpimena. Teopema beprysum. 3akoH 1
OOJIBIINX YKCeNT

4 Br100opouHbIif METOT UCCIIEIOBAHUIM 1

[IpakTuyeckas padora ¢
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOJIHIL

['enepanbHas COBOKYITHOCTb U
ciy4aiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
OrneHka cpeIHEro M TUCIEPCUN
reHepaIbHON COBOKYITHOCTH C TIOMOIIIbIO
BbIOOPOYHBIX XapaKTEPUCTHK

['eHepanbHasi COBOKYIHOCTB U
cilydaiiHasi BHIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTHUKAMH.
OreHka cpeIHEro M IUCIEPCUN



10

11

12

13

14

15

16

17

reHepaibHONH COBOKYITHOCTH C TIOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHnBaHNE BEPOSTHOCTEH COOBITHI TIO
BBEIOOPKE

Craructuueckas runoresa. [Iposepka
IIPOCTEUIINX TUIIOTE3 C TOMOILBIO
CBOMCTB M3YUYEHHBIX pacIpeacIICHUN

Cratuctudeckas runoresa. IlpoBepka
IIPOCTEHMIINX TUIIOTE3 C IOMOILLBIO
CBOICTB M3yUYEHHBIX pacIpeleIcHUN

[TpakTrueckas pabota c
UCTIONIb30BaHUEM DIICKTPOHHBIX TaOIHIT

[IpuMepsl HEPEPBIBHBIX CITy4YalHbIX
BeM4YUH. OyHKIUSA IUIOTHOCTH
BEPOSITHOCTH

PaBHOMepHOE pacnipenenenue. [Iprumepsr
3a/1a4, IPUBOIAIIMUX K IT0KA3aTEIbHOMY U
K HOPMaJIbHOMY pacIipeieIeHUsIM

(DYHKI_[I/IH INIOTHOCTH BEPOATHOCTU
MMOKa3aTCJIbHOI'O paClIpCaACIICHUS

@OYHKIMS MJIOTHOCTH BEPOSITHOCTH
HOPMAJILHOTO pacIlpeaeeHus

ITocaenoBaTenbHOCT OAMHOYHBIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
MIPUBOJIALLEH K PACIIPEACTICHUIO
Ilyaccona

[IpaxTuyeckas pabota ¢
UCTIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHIL



18

19

20

21

22

23

24

25

26

27

28

29

30

31

KoBapuanus aByX ciiydyallHbIX BEJIUYHH.
KoaddumuenT xoppensaiun
CoBmecTHBIC HAOIIOICHUS IBYX BEIIMYHH
Br16opounbiii kKo uimeHT
KOppeJsLUU

Paznuune mMex 1y JIMHEWHOMN CBA3BIO U
MPUYUHHO-CJIECTBEHHOU CBA3BIO
JIuneiinas perpeccus

[TpakTrueckas pabota c
UCIIOJIb30BAHUEM DJIEKTPOHHBIX TaOIHUIY
[IpencraBnenune TaHHBIX C OMOILBIO
TaOJIMI ¥ TUarpaMM, ONKCaTENbHAS
CTaTHCTHUKA

OMBITHI ¢ paBHOBO3MOXXHBIMHU
DJIEMEHTAPHBIMU COOBITUSIMU
Brruucnenue BeposTHOCTEH COOBITHH C
npUMEHEHHEM GopMyT

Brruncnenue BeposiTHOCTEN COOBITHI C
pUMEHEHHEM I'padUIeCcCKUX METO/I0B:
KOOpJIMHATHAs psAMasi, 1I€pEBO,
auarpamma Jinepa

Crnyualinple BETUUHUHBI U paclpe/iesieHus
MaremaTtnueckoe 0KUAaHUE CIIy4anHON
BEITMYUHBI

MaremaTH4ecKoe OKHIAHUE CITYyYaHOM
BEJINYUHBI

KonTpomnbHas padora: "BeposTHOCTh U
cTaTucTukKa"



Brruucnenue BeposTHOCTEH COOBITHH C
32 npuMeHeHueM (Gopmyit u rpaguaecKux
METOZIOB

Boruncnenue BeposiTHOCTEN COOBITHI C
33 npuMeHEeHHEM (OpMYIT U rpadpuIecKux
METOZI0B

CrydaiiHble BETMYUHBI U
34 pactpezaenenus. Marematnueckoe
0KUJaHUE CIyYalHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34






IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
MpoBePsAEeMOro
pe3yJbTarta

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KNIACC

Kon
NPoBepPsIEMOro
pe3yJbTara

5

5.1

IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero odpasoBanus

Teopust BEpOATHOCTEN U CTATUCTUKA
YuTtath U CTPOUTH TAOJIUILIBI U JUArPaMMBbI

OnepupoBaTh TMOHATHAMU: CpelHEe apudmMeTHyeckoe, MeIuaHa,
HauOoJIbIlIee, HAUMEHbLIee 3HAY€HUE, pa3MaX MacCUBa YHCIIOBBIX JAHHbIX

OmnepupoBaTh MOHITUSMHE: CITyYaiHBIA SKCIIEPUMEHT (OIIBIT) U CITydaiiHOe
COOBITHE, 3JEMEHTapHOE COObITHE (PJIIEMEHTAPHBI MCXOX) CIy4aiiHOTO
OIlbITa; HAXOAUTb BCPOATHOCTH B OIbITaXx C PaBHOBO3MOXHBIMU
CHy‘IaﬁHBIMPI CO6BITI/I$IMI/I, HaxXoIUThb U CPAaBHUBATH BEPOATHOCTHU COOBITHH
B U3YYCHHBIX CJ'Iy‘IafIHI:IX OKCIICPUMCHTAX

Haxonute ¥ ¢opMyiaupoBaTh COOBITHS: IepeceueHHe M OObeAMHEHUE
JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
NOJB30BAThCA  AMarpamMmMamu  DJiiepa ¥ GOPMYJIOH  CIIOKEHHS
BEPOSTHOCTEN NP PEIICHUH 3a7a4

OnepupoBaTh TOHATUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCUMBbIE
COOBITHSI; HAXOJUTh BEPOSTHOCTH C MOMOIIbIO MpaBWJIa YMHOXKEHUS, C
MIOMOUIBIO AEPEBA CIyYaHHOTO OIbITa

[TpuMeHATH KOMOMHATOPHOE MPABUJIO YMHOXKEHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSIMU: UCIIBITAHUE, HE3ABUCUMBIE HUCIIBITAHUS, CEpUs
UCIBITAaHUH, yCIEX U HEyJaua; HaXOAUTb BEPOSATHOCTU COOBITUIN B CEPUU
HE3aBUCUMBIX HCIBITAHWI 1O MEPBOr0 yCleXa, HaXOAUTh BEPOSTHOCTH
cOOBITUI B cepuu ucnblTaHuil bepuynnu

OnepupoBaTh TOHATUSAMHU: ClydyailHas BEJIWYMHA, paCHpeleIeHHe
BEPOSATHOCTEM, TUarpamma pacrupeaencHus

IIpoBepsiemble peMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHUBaTh  BEPOATHOCTH  3HAYCHUH  CIIy4YallHOM  BEJIWYUHBINO
pacrpeieIeHUIO WIIA ¢ TIOMOIIBIO JHarpaMm



5.2

5.3
5.4

OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO OXXHUIAHUS, TPUBOAUTH
MIPUMEPHI TOTO, KaK MPUMEHSETCSI MaTEMAaTUYECKOE 0)KUJaHUE CITydaitHOM
BEJIMYMHBI, HAXOAUTh MaTEeMaTHUeCKOe OXHJaHWE 1O JaHHOMY
pacmpeeieHUI0

HmeTp nipeacTaBieHne 0 3aKOHE OOJIBIINX YUCET

HmMmeTth NpeaACTaBJICHHUEC O HOPMAJIIbHOM paCIIpCACICHUN



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
6 Teopust BeposATHOCTEH M CTATUCTHKA
IIpencraBneHre JaHHBIX C HOMOIIbIO Tabmuy W jguarpamMm.  CpenHee
6.1 apudMeTHuecKoe, MeauaHa, HauOOJblllee M HAaUMEHbIIee 3HAYCHHs, pa3Max,
JICTIEPCHS ¥ CTAaHJIaPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrnyualiHple 3KCHEPUMEHTHI (OMBITHI) U CIIy4aiHbIE COOBITHS. DIEeMEHTapHbIE
coObiTust  (Mcxonbl). BeposTHOCTh ciaydaiiHOro CoOOBITHS. bBaM30CTh YacTOTHIM
6.2 BEPOSATHOCTH cOObITUN. CitydaliHble OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITUAMU. BeposTHOCTH COOBITHI B OIIBITAXC PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSAMHU
6.3 Onepauuu Haja COOBITUAMHU: TepecedeHne, OObEeAUHEHUE, IPOTHUBOIOIOKHBIE
coObITus. [lnarpammel Ditnepa. @opmyiia ClI0XXEeHUS] BEpOSITHOCTEH
6.4 VYcnoBHass BEPOATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. [lepeBo  cirydallHOro
' skcniepuMmenTa. @opmysa moHOM BeposiTHOCTU. He3aBucrumMbie coObITHS
6.5 KombOunatopaoe mnpaBmwio ymHoxeHus. [lepectaHoBku u ¢akropuan. Yucno
' coueranuii. Tpeyronsuuk Ilackans. @opmyna 6maoma Herorona
bunapHbIli cilydaiiHBId OMBIT (MCIBITAHWE), yCHeX W Heynada. HeszaBucumeble
6.6  ucneitanus. Cepust HE3aBUCHUMBIX MCIBITaHMM 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCTbITaHUN bepHymiu
6.7 CnyuaiiHas BennunHa. Pacnipenenenue BeposTHocTed. [[narpamMmma pacnpeneneHus.
' [Ipumeps! pactipeneneHuii, B TOM YHclie TeOMETpUIecKoer OMHOMUAIbLHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTaTUCTHKA
UucnoBble XapaKTEpUCTUKU CIy4yaillHBIX BEIMYMH: MaTEMaTHYECKOE OKHUIaHUE,
JUCIIEPCHUS U CTaHJAPTHOE OTKIIOHEHUE. [Ipumepsl IpUMEHEeHHs] MaTEMAaTUYECKOTO
51 O’KMJIaHWsI, B TOM YHUCJE B 3aJadyax M3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
' OXKHJIaHWE OWHAPHOW CITyYalHOW BEMWYMHBI. MaTeMaTuuecKkoe OKHIaHHE CYMMBbI
CIIy4YalHbIX BEJIMUYMH. MaTeMaTuuecKoe OXKUJaHUE U JUCIIEPCHUS TEOMETPUUECKOTO
¥ OMHOMHAJILHOTO pacIpe/ieIeHH
59 3akoH OOJBIIMX YMCEN M €ro poJib B HayKe, Ipupojae u odmecTBe. BrIOOpoUHbIii

METOJI HCCIIEIOBAHNH



[Ipumepsl HENpephIBHBIX CIyYalHbIX BeJWYMH. [loHSATHE O IUIOTHOCTH
5.3 pacnpenenenus. 3aaayu, IpUBOAIINE K HOpMaJIbHOMY pacnpeaeneHuto. [lonstue
0 HOpPMaJIbHOM pacrpeeieHuu



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne meronaMu [0Ka3aTeNbCTB, AJITOPUTMAMHU DPEILICHMS 3a]ad;
yMeHHe (GOpMyJIMpOBaTh M ONEPUPOBATH MOHATHSAMH: OINpEIesIeHuE,
aKCHMOMa, Teopema, CIIEACTBHE, CBOWCTBO, IIPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIHPOBKU; IPUMEHATDH UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE W MPOTHUBOMOJIOKHOE YTBEPXKAECHUE, NMPUBOIAUTH MPUMEPHI U
KOHTPIPHUMEPHI, HCIIOIb30BATh METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOJIUTH  JTOKA3aTECJIbHBIE PACCYKIECHHUs IIPU pELICHUU 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIEPUPOBATH IOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OIEpPALMK HaJ
MHOXECTBAMH; YMEHHE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arnmapar JJIs OIIMCaHUs PEaIbHBIX IIPOLIECCOB U SABJICHUM U IIPU PEILICHUU
3a7a4, B TOM 4YHCI€ U3 JAPYTUX Y4eOHBIX IHPEIMETOB; YMEHHE
OIIEepUPOBAThH MOHATHAMHU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONUCHIBATH Tpadbl Pa3IUIHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb l"pa(bBI IIpH PCUICHUU 3a1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HAaTypaJbHOE YMCIIO, LEJI0E YHCIIO,
CTEIEHb C LIEJBbIM [T0Ka3aTeNIeM, KOPEHb HATYPAJIbHOW CTEIICHU, CTEIIECHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
HOKa3zaTejleM, JIOTapu(M 4YHUClIa, CHUHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK I10 MOJYJIIO, PallMOHAJIBHOE YHCIIO,
UPPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATyPAJIbHBIX,  LEINBIX,
palOHANbHbIX, JCHCTBUTEIBHBIX YHCE]; YMEHHUE MHCIIOJIb30BaTh
NpPU3HAKKA JEIMMOCTH, HAaUMEHBIINI OOIIMI JeNuTeNns U HauMEHbIIee
o01iee kpaTHoe, alroput™ EBKinzia npu perieHny 3aaad; 3HaKOMCTBO C
pPa3JIMYHBIMU  IO3ULIMOHHBIMHU  CHCTEMAaMH  CYHUCIICHMS; yYMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHUH €O
CTENeHsIMU U JorapupmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX

BLIpa)KeHPIfI; YMCHHUC OIICpUPOBATH INOHATUAMU: ITOCIICIOBATCIbHOCTD,



apudMeTHIecKas Iporpeccus, reoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaromasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]aBaTh
HOCJIEI0BATENBHOCTH, B TOM YHCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE OIEPUPOBATh NMOHATUSAMHU: KOMIUIEKCHOE YHUCIIO, COINPSKEHHBIE
KOMILICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3alMCcHU KOMIUIEKCHBIX 4Mcell (FeoMeTpuuecKasi, TPUrOHOMETpUYEcKas 1
anreOpavyeckas); yMeTb MPOU3BOAUTH apuU(pMETHYECKUE NEeHCTBUS C
KOMILUIEKCHBIMA ~ YHUCJIAMH; IPUBOJUTH IPUMEPBl  UCIOJIb30BAHUSA
KOMIUIEKCHBIX YHUCEJ; ONEPUPOBATh MOHATHAMU: MaTpuma 2xX2 m 3%3,

OIIPCACIINTCIIb MATPHUILIbI, FeOMeTpI/ILICCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUAMU: palUOHAIbHBIC, UPPALMOHAIIBHEIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIEpUPOBATH
HNOHSTUSMM: TOXKJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMAa YPAaBHEHUUW M HEPABEHCTB, PaBHOCWIBHOCTH
YPaBHEHUI, HEPaBEHCTB M CHUCTEM; YyMEHHE peularb YpaBHEHMS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBIO Pa3iIUYHBIX NPUEMOB; PEILATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C I1ApaMETPOM; INPHUMEHSITh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00J1acTeil HayKU U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (YHKIMSA, YETHOCTh (YHKIIMH,
NEePUOANYHOCTh (DYHKIIMU, OTPAHMYEHHOCTh (DYHKLIHH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (pyHKIHH, HanOoJbIIee M HAUMEHbIIIee 3HAYCHHUS
GYHKIIMN Ha MPOMEXYTKE, HEMpepbIBHAS (PYHKIIMS, aCUMIITOTHI Tpaduka
¢yHKIMH, TIepBast ¥ BTOpas MPOU3BOIHAS (PYHKIUHU, TEOMETPHUUECKUN H
dbusznyeckuif CMBICT TPOU3BOAHON, TNepBooOpa3Has, OINpeAenEHHBIN
UHTETpal; YMEHHWE HaXOAWTh aCHMOTOTHI rpaduka (yHKIHH; yMEHHUE
BBIUUCIIATh TPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YACTHOIO H
KOMITO3UITNH (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOW K rpaduky
GYHKIIMM; YMEHHE HaXOAWUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIUIA;
YMEHHE HCIOJIb30BaTh IPOU3BOAHYIO JJIsl HMCCIENOBaHUS (YHKIUH,
HaXOAUTh HaWOOJNbIINE U HAaUMEHBIINE 3HAueHUs (YHKIUH; CTPOHUTH
rpaduKd MHOTOWJIECHOB C MCIOJIb30BAHMEM armapara MaTeMaTHIeCKOTO
aHajau3a; MPUMEHATh NPOU3BOAHYIO Uil HAXOXKACHHUS HAWITY4ILIEro
pelieHNs B NPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-IKOHOMHUYECKUX U

GU3HYECKUX 3aa4axX; HAaXOAUTh TJIOMATH U 00bEMBI (PUTYP C TTOMOIIBIO



HHTCrpaga; MpuBOJAUTE NPUMEPLI MATECMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIbio A depeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMs, KOMIO3UIMA (YHKIHMNA, JTUHEWHas (QYHKIWS, KBaJpaTUIHAS
byHKUHSA, panyoHabHast byHKIHA, CTETICHHAs GbyHKIM,
TpUrOHOMETpUUeckue (GyHKIUH, OOpaTHblE TPUTOHOMETPUYECKHE
GyHKUMU, TMOKa3aTenbHas MW Jorapudmuyeckas QyHKUUH; YMEHHE
CTPOUTh Ipa@UKU H3YyYEHHBIX (YHKIMH, BBINOIHATH MPEOOpPa3OBaHUS
rpaduKoB PYHKLUH, UCIIOIB30BATh IPaUKHU AJIS U3YUEHUS [IPOLIECCOB U
3aBUCHUMOCTEH, IPU PELICHUH 3aJa4 U3 JIPYruX y4eOHbIX NMpPEAMETOB U
3aja4 U3 peajbHOH KU3HM; BhIpakaTh (OpMyIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U rpa@UKu PYHKIMN 1715 pelIeHUs
yYpaBHEHMI, HEpPaBEHCTB M 3ajady C M[apamMeTpaMy; H300pakaTb Ha
KOOPJIAWHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHM, HEPABEHCTB

n UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3aJlaud pPa3HBIX TUIOB (B TOM 4YMCJIE Ha
IPOLEHTHI, I0JIU U YacTH, HAa JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33J1a4l U3 00JacTH yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI 10 YCJIOBHMIO 3aJayH, MCCIEAOBATh IIOJyYEHHOE DPEIICHHUE U
OLIGHUBATh MPABIONOJOOHOCTh PE3yJbTAaTOB; YMEHHE MOJCINPOBATH
peanbHbIe CUTyalldd Ha fA3BIKE MATEMATUKH; COCTABIATH BBIPAXKCHUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHIO 33J]1ayH,
UCCIEA0BAaTh IOCTPOCHHBIE MOJENM C MWCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOIYUEHHBIN PE3yJIbTaT

YMeHne onepupoBaTh MOHATHIMHU: CpeiHee apu(MeTHIecKoe, MeIraHa,
HauOoJIbIlIee U HAUMEHbIlIee 3HAYeHUs, pa3Max, JUCTIePCHsl, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATD
UH(OPMALNIO, TPEJICTABICHHYIO B TAOJIUIIAX, HA JUarpaMMax, rpadukax,
OTPaKaIOIIYIO0 CBOWCTBA PEaJIbHBIX MIPOLIECCOB U SIBICHU; IIPEICTABIIATh
UHPOpPMALIMIO € TMOMOIIBIO TalJUIl W JAMarpaMM; HCCIel10BaTh
CTaTHUCTUYECKUE JaHHbIC, B TOM 4YHCII€ C NPUMEHEHHEM TIpaduuecKuX
METOOB U JIEKTPOHHBIX CPE/ICTB; rpadMuecKu UCCIIe0BATh COBMECTHBIE
HAOJIOJIEHUsI C TIOMOILIBI0 JHarpaMM pacCeUMBaHUS U JIMHEHHOU

perpeccuu
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VYMeHue onepupoBaTh MOHATHUAMM: CIYyYalHBIM ONBIT U Clly4yalHOE
COOBITHE, BEPOATHOCTh CIIy4alfHOTO COOBITHS; yYMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUECKUX METOAOB; MPUMEHSThH
(bopMyJIBl CIOXKEHUS U YMHOXEHHS BEpOSITHOCTEH, (POpMyIly IMOIHON
BepOsTHOCTH, popMyny bepHym, komOnHATOpHBIE (GaKTHl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; YMEHHE ONEepUpOBAThH
MNOHSATUSAMM: CllydyaliHas BeJMYHMHA, paCHpeesIieHUe BEpPOsITHOCTEM,
MaTeMaTHYeCKOe OXHUJAAaHWEe, AUCIEPCHs U CTaHAApTHOE OTKIOHEHHE
CIyyallHOW BENWYWHBI, GQYHKIMH pPACTIPENEICHUsT ¢  IUIOTHOCTH
pPaBHOMEpHOTO, TMIOKa3aTeIbHOT0 W HOPMAIBHOTO paclpeaeieHui;
YMEHHE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paCIpPEACICHHA Ui
pellieHuss 3a7a4; 3HAaKOMCTBO C TIOHATHSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHUE MPHUBOJUTH HPHUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUAX; YMCHHEC OIICPUPOBATH IMOHATHUAMU: COUYCTAHUC, IIEPCCTAHOBKA,
YHCIIO COYETaHMIA, YHUCIO MEepecTaHOBOK; OMHOM HploTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (PaKThl U pacCyKICHUS JUIsl pelIeHUs 3a/1ay;
OIICHUBATH BEPOATHOCTH  pEANbHBIX  COOBITHUH; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NIOJYUECHHBIA PE3YIbTAT

YMeHue omnepupoBaTh IOHATHAMM: TO4YKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIUVIA, IUIOCKUH Yyrol,
JBYI'PAaHHBIA YroJI, TPEXTPaHHBIM YroJj, CKPEIIMBAIOIIUECS IpPSMBIE,
[apaJUIEIBbHOCTh U MEPIEHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXIYy MPSAMBIMH, YTOJI MEXAY IPSAMON M IIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHAE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTSMH; YMEHUE UCIIOJIb30BATh IPU
peLIeHUH 33734 U3Y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MAaT€MaTHYECKUE MOJEIH C IIOMOIIBI0 TEOMETPUYECKUX IOHATUU H

BCJIMYHMH, P€IIATh CBA3AHHBIC C HUMHU NIPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL GUTYpPHI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, TPABWIbHBI MHOTOTPAHHUK, CEYCHHUE MHOTOIPaHHHKA,
KyO, Tapajuielenures, Mmpu3Ma, nupamuia, (Gurypa U IMOBEPXHOCTH
BpallleHHs, MWIMHAP, KOHYC, map, cdepa, miomaas cepsl, TUIomaib
MOBEPXHOCTH TMHPAMUIBI, MPU3MBI, KOHYyCa, IMIMHIpPA, 00BEM KyOa,

MNpAMOYI'OJIBHOTO ITapalICIICIIUIICAd, IMUpPpaMU/bl, IMPU3MbI, HTUJIXMHAPA,
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13

KOHYCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUsI KOHYCa W LIWIMHJPA,
napajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromasics c@epbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpalIEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYpP, CAMOCTOATEIBHO
dbopMyIIMpOBaTh ONpeAeTCHUS U3y4aeMbIX (DUTYp, BBIIBUTAaTh TUIIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBBIBATH WM
OnpoBepraTh MUX; YMEHHE MPOBOAUTH Kilaccuuxanuio Guryp 1o
pa3IMYHBIM IPHU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JONOJHHUTEIbHbIE

HOCTPOCHHSI

YMeHue OIepupoBaTh IOHATUSMHU: JBM)KCHHE B TPOCTPAHCTBE,
napajuieNbHbIA MepeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUe M0A00Ms, MONOOHbIE (UIYpBI; yMEHHE
pacrmo3HaBaTh paBHbIC U MOAOOHBIE (UTYPHI, B TOM YHUCIE B MPUPO/IE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BAaTh TEOMETPHUYCCKUEC OTHOIICHHUS
[IPU pEICHUH 33/1a4; HAXOUTh T€OMETPUYECKUE BETUYUHEI (JIJIMHA, YO,
TUIOMIA)1b, 00BEM) MPHU PEIICHHUH 3a/1a4 U3 APYTUX YICOHBIX IPESIMETOB H
U3 pearbHOM XU3HU; YMEHHE BBIUUCISATH T'€OMETPHUECKHUE BEIHMYMHBI
(mmHA, yroJ, IUIomanah, O0BEM, IUIOMAAh MOBEPXHOCTH), HCIIONIB3YS
W3y4eHHbIE (OPMYIBI U METOJIbI, B TOM YHCIE: IUIOMIAh MOBEPXHOCTH
MUPAMHJIBI, TIPU3MBI, KOHYCa, IIWIMHIPA, TWIoMmaas chepol; 00bEM KyOa,
NPSMOYTOJBHOTO TapaljieNienunea, MUPaMUIbl, MPU3MBL, WIMHAPA,

KOHYca, [I1apa; yMEHHEe HaXOJIUTh OTHOIIEHHE 00BbEMOB MOJI00OHBIX QUTYP

YMeH#e oneprpoBaTh MOHATUSAMHE: MPAMOYTOJIbHAS CHCTEMa KOOP/IUHAT,
BEKTOp, KOOPAHMHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIIO, PA3IOKEHHE BEKTOpa Mo Oaswmcy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE NPOM3BEACHUE, YroJd MEXKIy
BEKTOpPaMH;, YMCHHE HCIIOJIb30BaTh BEKTOPHBIH U KOOPIUHATHBIA METO/I
JUIS PEUICHHsS TEOMETPHUYECKUX 3aJad W 3ahad JPYrux Y4eOHBIX
peIMETOB

YMmeHue BbIOUpATh MOAXOMANIMNA METOA JUIA pEUICHHS 3ajayw;
NOHUMAaHWE 3HAYMMOCTH MATEMATUKH B W3YYECHUH TPHUPOJIHBIX WU
OOIIIECTBEHHBIX ~ TPOIECCOB W  SIBJICHUI; yMEHHE paclo3HaBaTh

MMPOABJICHUEC 3dKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHHC IIPUBOJIHTDL



MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOMW U  MHUPOBOM

MaTE€MaTHYECKOU HayKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna ¥ BIYUCICHUSA

11 Hatypanbhbie u nienbie yncina. [Ipu3Haku AeTMMOCTH HENbIX YHACE

12 Panmonanshple  uyucna. OOBIKHOBEHHBIE U JI€CATUYHBIE JApPOOH, MPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 ApudmeTnueckuii KOpeHb HaTypaJibHOU cTeneHu. JlelcTBus ¢ apupMeTHUECKUMHU
' KOPHSIMU HAaTypaJbHOM CTETIEHN

14 Crenenp ¢ mnenbM mokasateneM. CTemeHb C pPalMOHAIBHBIM ITOKA3aTelIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecaTnunble U HaTypaibHbIE JOrapupMbl

JleiictButenpHbie 4uCiHa. ApUPMETHYECKHE OMNEpalud C JeHCTBUTCIbHBIMU
1.7 yucnamu. [lpuOnkéHHble BBIYMCICHMSA, NpPABWIIA OKPYIJICHUS, MPHUKUAKA U
OLIEHKA pe3yJIbTaTa BHIYUCICHUI

18 [IpeobpazoBanue BhIpaKeHUH

1.9 KommiexcHsble unca
2 VYpaBHeHUs U HEpaBEHCTBa

2.1 enbie u 1poOHO-paiOHAIEHBIC YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpuiecknue ypaBHEHUS

2.4 [Toxa3zaTenbHbBIE U JOTapUPMHUUECKUE YPaBHEHHS

2.5 Lenblie u 1poOHO-palOHAIbHBIE HEPABEHCTBA

2.6 HppannonansHbele HepaBeHCTBA

2.7 [Toka3zaTenbHble U JTOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpudeckrue HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

2.11 Marpuua cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeaenuTess MaTpULbl
3 OyHKIUN U TpaPuKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHKUA, cnocoos! 3amanus GyHknuu. ['pabuk dbyHkuun. BzammHO oOpaTHBIC

¢yskuuu. YérHeie n Heu€tHble QyHKIMH. [lepnoanaeckne GyHKINU

OO6nacte ompenenaceHUs: U MHOXKECTBO 3HaueHuM QyHkuuu. Hymum QyHKimu.
[IpomexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
MakcumyMbl M1 MUHEMYMBI (yHKIMH. HaunGonbliee ¥ HavMeHbIlee 3HAYCHHE

(GyHKIIMU Ha IPOMEKYTKE

CrenenHas (I)yHKI_II/ISI C HATypaJIbHbIM MW MLCJIbIM I1IOKa3aTCJICM. E€ cBoilicTBa u

rpaduk. CBoiicTBa U rpaduK KOPHS N-0if CTETICHU
Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpapuKu
[TokazarenbHas u norapudmuueckas GpyHKINUU, X CBOICTBA U rpaduku

Toukm pa3peiBa. AcuMmMntoTel rpadukoB ¢GyHknuid. CBoiicTBa (QyHKIIHMH,

HETIPEPBIBHBIX HAa OTPE3KE
IlocimenoBaTenbHOCTH, CIOCOOBI 3aJaHKS IOCIEI0BATEILHOCTEMN
Apudmerndeckast 1 reoMmeTpuieckas mporpeccuu. opmyia CI0KHBIX MTPOIIEHTOB
Hauana maTemMaTuueckoro aHajimsa

[IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (YHKIHNA

[IpumeneHne MPOU3BOAHOM K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxieHrne HanboIbIIero 1 HaMMeHbILEero 3HaueHus: GyHKIUU Ha

OTpe3Ke

[TepBooOpasnas. MaTerpan
MHoOXecTBa U JIOTHKa

MHOk€ecTBO, Onepaluy HaJl MHOKeCcTBaMH. [{narpamMmmel Diinepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTHUKA
BepositHOCTB

Kombunaropuka

I'eomerpus

Durypsl Ha MIIOCKOCTH

[IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuKu

Tena u MOBEpXHOCTU BpalIEHUs

KoopanHatsl 1 BEKTOpBI



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Matematuka. BepositHocTh U cratuctuka : 10-i kinace : 6a30Bbli U yriry0 JEHHBINA YPOBHH :
yuebnoe nocodue / E. A. byaumosud, B. A. bynberaeB. — Mockaa : [Ipocsemienue, 2024.
Marematuka. BepostHocTh 1 cTatucTuka : 11-i kiacc : 6a30Bblil U yrity0 JEHHBIN YPOBHH :

yueOHoe nmocobue / E. A. Bynumosud, B. A. BynbsrueB. — Mocksa : [Ipocsemenue, 2024.

METOJNYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

m.edsoo.ru;

e resh.edu.ru;

e myschool.edu.ru;
e prosv.ru;

e skysmart.ru;

e yaklass.ru;

e ege.fipi.ru;

¢ matematika-na.ru;
e uchi.ru;

e sdamgia.ru;

e zadachi.mccme.ru
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