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HHOACHUTEJIBHAA 3AIIMCKA

VYueOHblil Kypc «BeposTHOCTh M CTaTUCTHUKa» YIITyOJIEHHOTO YPOBHS SIBJISETCS MPOJOKEHUEM H
pa3BUTHEM OJHOMMEHHOIO0 Y4YeOHOro Kypca YINIyOJEHHOTO YpPOBHA Ha YPOBHE CpPEJHEro oOIero
oOpa3oBaHus. Y4eOHBIH Kypc NpeaHa3HAa4eH [is (OPMHUPOBAHUS y OOYYArOIIUMXCS CTATHCTUYECKOM
KyJbTYPBI U TIOHUMAaHUS POJIM TEOPUU BEPOSTHOCTEN KaK MaTeMaTHYECKOr0 MHCTPYMEHTA JUIsl U3Y4YCHHUS
CIly4allHBIX COOBITH, BENTUYMH U TpoueccoB. [Ipu u3yueHHMHM Kypca 0OOramaroTcsl MpeacTaBICHHS
00yy4aroIuxcs 0 METOAAX HCCIIECOBAaHUS M3MEHYMBOIO MHUpPA, PAa3BUBAETCS NMOHMMAHHE 3HAYMMOCTU U
OOIIIHOCTH MaTeMaTHYECKUX METOJOB MO3HAHMUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PECHHUS.

CopepxaHue y4eOHOrO Kypca HallpaBJI€HO Ha 3aKpEIJICHHE 3HAHWH, MOITYYEHHBIX IPU U3YYEHHUH
Kypca Ha ypOBHE OCHOBHOIo oOmiero oOpa3oBaHMs, MU Ha pa3BUTHE NPEACTABICHUNH O CIydalHBIX
BEJIMYMHAX U B3aMMOCBA3SIX MEXKIY HUMU Ha BAXKHBIX IPUMEPAX, CHOXKETbl KOTOPBIX IOYEPIIHYTHI U3
OKpy’Karollero mupa. B pesynprare y oOydarommxcst IODKHO c(OpPMUPOBATBHCS IPEJICTABIECHHE O
Hanbosiee yMOTPEOUTENbHBIX M OOIIMX MATEeMaTHYECKUX MOJEINAX, HCIOJIB3YEMBIX IS OMHCAHUS
aHTPOIIOMETPUUYECKUX U JIeMOrpa)uuecKuX BEJIMYMH, MOTPEIIHOCTEH B pa3iuyHble pojia M3MEPEHMSIX,
JUTNTENTIFHOCTH 0€30TKa3HOW pabOThl TEXHUUYECKUX YCTPOHCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUU M
IpoLieccoB B oOuiecTBe. YUeOHbIM Kypc siBisieTcst 6a30i Uil OCBOEHUS BEPOSTHOCTHO-CTaTHCTUYECKUX
METOJIOB, HEOOXOMUMBIX CIEIHaINCTaM HE TOJbKO WHKEHEPHBIX CHENHATbHOCTEH, HO TaKKe
COLHMAIBHBIX M ICUXOJOTHYECKUX, IOCKOJIbKY COBPEMEHHBbIE OOILECTBEHHbIE HAyKM B 3HAYMTEIBHOM
Mepe UCIIONIB3YIOT ammapaTr aHaiau3a OOoJbIIUX AaHHBIX. L[eHTpanbHy0 4acTh y4eOHOro Kypca 3aHMMAaeT
oOCcyx/aeHue 3akoHa OoJpIIMX yHucel — (YHIAMEHTAJIBHOIO 3aKOHA MPHUPOJbI, HMEIOLIETo
MaTeMaTHIeCKYI0 (hopMan3aiuio.

B coorBercTBMM ¢ YyKa3aHHBIMH LEISIMM B CTPYKType ydeOHOro Kypca «BeposTHOCTH U
CTaTUCTHKa» Ha YTIyOJIEHHOM YpPOBHE BBIJCIIEHBI OCHOBHBIE COAEp)KaTesbHbIe JUHUU: «ChydaifHble
COOBITUS U BEpOATHOCTH» U «CilydaliHble BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMrMO OCHOBHBIX JHHHUH B Y4€OHBIH KypC BKJIFOYEHBI 3JEMEHTBHI TEOpHUU TpadoB M TEOPHUH
MHOYECTB, HEOOXOJIUMBbIE JUIsI IOJHOLEHHOI'O OCBOGHHS MaTepuajga IJaHHOTO ydeOHOro Kypca u
CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KYPCOB.

Conepxxanue nuHuM «CiaydaiiHble COOBITHSA U BEPOSATHOCTH» CIYXKHT OCHOBOM /151 hOpMHUPOBaHUS
MPEJICTABICHUIA O PACIIPEICICHUHN BEPOATHOCTEN MEXKAY 3HAUYCHUSMM CIy4alHbIX BEJIMYHMH. BaxHyro
4acTh B OITOM COJAEP)KATENbHOW JIMHUM 3aHUMAeT M3Yy4YeHHE TIeOMETPUYECKOro M OMHOMMAIBHOTO
pacnpeneNeHnii U 3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJOTaMU — IOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMH.

Tembl, CBSiI3aHHbIE C HENPEPBIBHBIMU CIyYalHBIMM BEJIMYMHAMHM W  PACHpPENEICHUIMM,
AKLEHTUPYIOT BHUMaHHE OOYyYarolIMXCS HAa OMHMCAHUM U U3YUYEHHUH CIIyYaWHBIX SBJICHUN C MOMOIIBIO
HenpepbIBHBIX ~ (QyHKUuE. OCHOBHOE BHUMAaHHE YJENAETCS IOKa3aTelbHOMY H©  HOpPMallbHOMY
pacrpeneneHusIM.

B yuebHOM Kypce mnpenycMaTpHUBaeTCsl 03HAKOMUTEIBHOE HM3YUYEHHE CBSI3U MEXAY CIydailHBIMH
BEJTMYMHAMU M ONHMCAHHE 3TOH CBSI3U C MOMOIIBIO KOA((UIKMEHTa KOPPEIsUUU U €ro BBIOOPOYHOIO
aHaJlora. OJTH 3JIEMEHTBI COJEPKAaHUS pPa3BUBAIOT TeMy «/luarpammel paccenBaHMsD), MU3YyUEHHYIO Ha
YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHus, 1 BO MHOTOM OIMPAIOTCS] Ha CBEJEHUS U3 KypCOB anredpbl U
TEOMETPHH.

Emé oamH sneMeHT coaep:kaHus, KOTOPBIM Ipeuiaraercs Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCTIeIOBATEIbHOCTh  CIIyYalHBIX HE3aBUCHMBIX COOBITMH, HACTYNAIOMIMX B €IWHUIYy BpPEMEHH.
O3HakoOMJICHHE C paclpeqeieHHeM BEPOSITHOCTEH KOJWYECTBA TAaKUX COOBITUM HOCUT Pa3BHBAIOIIUN
XapakTep W SBISETCA aKTyalbHBIM Ui OyayHmiMX aOUTYypHUEHTOB, IMOCTYNAIOIIUX Ha YydeOHbIE
CHEIMaIbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMU HAyKaMU, ICUXOJIOTHEN U yIIpaBIeHUEM.

Ha u3ydenue yueGHOTro Kypca «BeposSTHOCTh U CTaTHCTUKa» Ha YIIyOJIEHHOM YPOBHE OTBOJUTCS
68 gacoB: B 10 kitacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B Heiemo).



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIi rpad, myTH B Tpade: HUKIbl 1 nend. CTeneHs (BaJIeHTHOCTH) BepIIUHbL. I'padsl Ha
IJTOCKOCTH. JlepeBb4.

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DIIEMEHTapHbBIC COOBITUS (MCXOJBI).
BeposiTHOCTB cityuaitHOTO COOBITHSA. BiM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHI. CiTydaliHBIE OIBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH.

Onepauuu Haja COOBITHSIMHM: TE€peceueHue, OObeaUHEHHE, MPOTUBOMOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyia cl0KeHUs BEPOATHOCTEN.

VYcioBHast BEpPOSTHOCTb. YMHOXKEHHME BEposiTHOCTEH. JlepeBo cllydaHOTO SKCIEpPUMEHTA.
dopmyna noaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie COOBITHS.

bunapubIi City4aliHBIi ONBIT (MCHBITAHKHE), YCIeX W Heyaada. HezaBucumelie ucnbitanus. Cepust
HE3aBUCUMBIX HCHBITAHUH 110 mepBoro ycmexa. llepectanoBku u ¢akropuan. Yuciao codeTaHHid.
Tpeyronbuauk Ilackansa. ®opmyna bmaoma HeroToHa.

Cepus He3aBUCHMBIX UcTIBITaHUN beprymmm. CiydaliHbii BBIOOP U3 KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposaTHocteil. Jluarpamma pacnpenenenus. Onepaiuu Haj
ClIy4yallHbIMU BennuyuHaMu. bunaphHas ciydaliHas BenuuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHCIIE
reoMeTpHUYECcKOe 1 OMHOMHAIILHOE.

CoBMecTHOE  paclpeielieHue JIByX CIIy4alHbIX BeJuudH. Hes3aBucumble — ciyuaiiHble
BeIMYMHBL. MaTeMaTHuecKoe 0XKUJIaHUE CITy4aiiHON BenuuuHbl (pacnpenenenus). [Ipumepsl npuMeneHus
MaTEeMaTHUYeCKOTO OXHJAaHUS (CTpaxoBaHWE, JIOTepes). MareMaTH4ecKoe OXHIaHue OWHAPHOU
CIy4yallHOM BeJWYMHBl. MaTemMaThyeckoe OXUAAaHUE CYMMBbI CIy4dalHbIX BeIWYMH. Maremartnyeckoe
OKHJJaHHE FEOMETPUUECKOI0 U OMHOMHUAJIBHOTO PacIpeieIeHUM.

Jucnepcusi M cTaHJapTHOE OTKJIOHEHHWE CIIydaiiHON Benu4uHbl (pacmpenenenus). Jucnepcus
OMHApHOI CcilydyailHOH BeNMWYMHBI. MaTemMaThdeckoe OXKUAAaHUE MPOM3BEACHUS U AHMCIEPCUS CYyMMBbI
HE3aBUCHMBIX CIIy4YallHbIX BeIMYMH. Jlucmepcus W cTaHJapTHOE OTKJIOHEHHWE OWHOMMAILHOTO
pacnpenenenus. Jlucnepcust U CTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOI0 PACTIPEAETICHUS.

11 KIIACC

HepaBenctBo UYeOniméBa. Teopema UYeoObiméBa. Teopema bepHysmumm. 3akoH OOJBIIMX YHCEI.
Bri6opounsiii MeTos uccienoBanuii. Beibopounsie xapakrepucTuku. OlieHUBaHHE BEPOSTHOCTH COOBITHUS
110 BEIOOPOUYHBIM J1aHHBIM. [IpoBepka mpocTelInX runoTe3 ¢ HOMOILBIO U3YUEHHBIX PACIIPEISIICHUH.

HenpepeiBHble  ciydaiinple  BenuuuHbl. Ilpumepsl. @DyHKIUSA IUIOTHOCTH  BEPOATHOCTH
pacnpenenenus. PaBHOMepHOE pacnpeiesieHUe U €ro CBOMCTBA. 3a/1aun, IPUBOISAIIME K MMOKA3aTEIbHOMY
pacmpeneneHuto. 3ajadd, INPUBOAAIIME K HOpPMalbHOMY pacnpeaeneHuto. DOyHKIUS IJIOTHOCTH
BEPOSITHOCTH II0KA3aTe€IbHOTO pachpeiesieHus, (QYHKIHS IJIOTHOCTH BEPOSTHOCTH HOPMAaJIbHOTO
pactpezaenenus. OyHKIMs INIOTHOCTU U CBOMCTBA HOPMAJILHOTO PACIIPEAEICHUS.

[locnenoBarenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajgaud, MOPUBOJAIIME K
pactpenenenuro Ilyaccona.

KoBapuanus nasyx cimyuaiiHeix BenuuuH. Kosdduuuent nuueitHoi koppensunud. COBMECTHBIE
HaOMIOACHUS JIBYX BeNMMYMH. BpIOOpouHBIN KO3 (UIMEHT Koppeisuuu. Pasnnumne mexnay nuHeHHON
CBSA3BIO M IPUYMHHO-CIIEICTBEHHOM CBA3bI0. JIMHElHas perpeccusi, METOJ HAMMEHBIINX KBAIPaTOB.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSI YYEBHOI'O KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (YIVIYBJIEHHBIX YPOBEHb) HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOTr0 BOCIUTAHMS

c(hOpMHUPOBAHHOCTh TPAXKIAAHCKON TO3WUIUUA OOYdYarOIIETOCsl KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUUCKOrO OOINeCTBa, MPEACTAaBICHHE O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHHHA, TPOLEIYyp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYToe),
YMEHHE B3aMMOJCHCTBOBATh C COLMATBHBIMA HMHCTUTYTaMH B COOTBETCTBUH C WX (DYHKIUIMU H
Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS

c(hOPMUPOBAHHOCTh POCCHUUCKOM TPaXJAHCKOH MJICHTUYHOCTH, YBAXKEHUS K TMPOILIOMY |
HACTOSIIEMY POCCHUMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHMKEHHSIM POCCHUHCKUX
MAaTEMAaTUKOB U POCCUMCKOM MAaTEMaTHYECKOM IIKOJIbI, MCIIOJIb30BaHUE 3THX JIOCTHKEHUH B JPYIUX
HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE JYXOBHBIX IICHHOCTEH POCCHIICKOTO Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, ITUYECKOIO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KECHUU HAYKU U
JeSATEIbHOCTBIO YIEHOT0, 0OCO3HAHNE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOUas HSCTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, pEeUICHUH, pACCyKICHHH, BOCIPUUMYNBOCTh K MATEMAaTHYECKUM acCIEKTaM Pa3IudHbIX
BHJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTEeMaTHYECKHE 3HAHWS B HHTEpPECax 3/I0pPOBOTO H
Oe3omacHOTO OoOpa3a KW3HHM, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 370pPOBBIO (3I0pOBOE IHTAHHUE,
cOaNaHCUPOBAHHBIA PEXKUM 3aHITHH W OTIbIXa, PErylisipHas (u3ndeckas aKTUBHOCTH), (PU3UUECKOe
COBEPIICHCTBOBAHKE MPU 3aHITHUSAX CIIOPTUBHO-0310POBUTEIIBHON €S TEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOUs, HWHTEpPEC K pas3audHbIM cdepam
npodeccCHOHAEHOM IeATEeTPHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ IPUIIOKEHUSIMU, YMEHHE COBEPIIIATh
OCO3HaHHBIM BBIOOpP Oyaymied mnpodeccnr W pPealru30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IUTAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHI0O M caMOOOpa30BaHHUIO HA MPOTSKEHHUU
BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B DPEIICHHH MPAKTHUYECKUX 3a/Jad MaTeMaTUYECKON
HaIpaBJIE€HHOCTH;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIHSHHS COLUATHHO-I)KOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHHE TPUPOJHONW M COIMAIBHOM Cpebl, OCO3HaHWE TI00aTbHOTO XapakTepa
IKOJIOTHYECKUX MPoOIeM, OpHUEHTAllUA Ha MPUMEHEHNE MaTeMAaTHUECKUX 3HAHUUM 7S pelieHus 3a7ad B
00J1aCTH OKpYXalolel Cpelbl, MIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOXXHBIX TOCIEACTBUUN ISt
OKPY’KaloIllel Cpebl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIEeCTBEHHOW TMPAKTUKH, TOHMMAaHUE MaTeMaTHYeCKOM HayKu Kak cdepbl dYeIoBeUYeCKOn
JeATEIbHOCTH, JTANoB €€ pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUS LUMBUIIM3AIMHN, OBIAJCHHUE SI3bIKOM
MAaTeMAaTHKHA U MaTEMaTUYECKON KyJIBTYPOU KaK CPEJICTBOM IMO3HAHHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATh
MPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBeEPcaIbHbIe y4eOHbIE JeHCTBUSA



ba3oBble JlornyecKue 1eMCTBHUA:

BBISIBJIATD M XAPaKTEpU30BaTh CYLIECTBEHHBIC NPU3HAKUM MaTEMaTHUYECKMX OOBEKTOB, MOHATHI,
OTHOIICHUN MEX]y MOHITUAMH, (OPMYIUPOBATH ONPEACIICHUS MTOHATHI, YyCTaHABINBAThH CYIIECTBECHHBIH
IIPU3HAK KJIacCU(UKALMU, OCHOBAHUS Ul 0000IIEHUS U CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

BOCIIPUHMMATh, (OpMyTupoBaTh U  NPeoOpa3OBBIBATH  CYXKICHHS:  yTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE,

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTHBOPEUHs B (PaKTax, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUAX, IMpeylaraTb KpUTEpUU JJs BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JieaTb BBIBOABI C  MCIIOJIb30BAaHHMEM 3aKOHOB JIOTUKM, JEIYyKTHBHBIX W HHAYKTUBHBIX
YMO3aKIIIOUECHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSATENBHO [OKA3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUH (IpsMble U OT
MPOTHBHOTO), BBICTPAUBATh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOIbI;

BBIOMpATh Ccroco0® pemeHust y4ueOHOW 3aja4dM (CpaBHMBATH HECKOJIBKO BapHUAaHTOB pEICHUS,
BbIOMpaTh Hanbosee NOAXOAALINN C Y4ETOM CaMOCTOATENIBHO BbIIEICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1elcTBUS:

UCIOJb30BAaTh BOINPOCHl KaK HCCIIEAOBATEIbCKUN HMHCTPYMEHT IIO3HaHUs, (OpMyJInpoBaTh
BOIMPOCHI, (pUKCHUPYIOLIHE MPOTUBOPEUNE, MPOOIIeMy, yCTaHABINBATh UCKOMOE M JaHHOE, (POpPMUPOBATH
TUIIOTE3Y, APIyMEHTUPOBATh CBOKO MO3UIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIIEJOBAHUE IO YCTAHOBIICHHIO
0COOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, IPOLIECCa, BBIABICHUIO 3aBUCHUMOCTEH MeEXIy
00BEKTaMH, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOATENIbHO  (OpMyIHpoBaTh OOOOIIEHHS U BBIBOJBI 10 pe3yjbTaTaM HpPOBEAEHHOIO
HAOIOACHNUS, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE MpOIECCa, a TAKXKE BBIABUTaTh IPEINOJIOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSIX.

Paborta ¢ ungopmanmeii:

BBIABIIATH Ae(PUIUTH MH()OPMaLUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BONPOC U AJIS PELICHUs
3aJauu;

BbIOMpATh MH()OPMAIIUIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MPEICTABICHUS;

CTPYKTYpUpOBaTh MH(OPMAIMIO, MPEACTaBIATh €€ B pa3IMyHbIX (opMax, WILIFOCTPHUPOBATH
rpaduydecky;

OILIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATEIEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YyHUBEPCAIbHbIC YUeOHbIE e CTBHA

OO0menne:

BOCIIPUHUMATh U (OPMYIIMPOBATH CYXACHHUS B COOTBETCTBUU C YCIIOBHSIMH U LIETSIMU OOLIEHUS,
SICHO, TOYHO, T'PaMOTHO BBbIpaXkaTb CBOIO TOYKY 3PEHHsS B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUSI 110 XO/1y peLIeHHs 3a1a4i, KOMMEHTHPOBATh MOJIYYE€HHBIN pe3ynbTar;

B X0J1e 00CYXJIeHHsI 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOi TeMbl, poOIeMbl, perraeMoit
3a/layM, BBICKA3bIBaTh WJEH, HAlIEJICHHbIE Ha IOUCK pEIIEeHHUs, COMOCTABISATH CBOU CYXXICHHS C
CYXKJEHUSIMH JIpyTMX YYacTHHUKOB Juaiora, OOHapy)XMBaThb pa3UuyMe M CXOJCTBO TO3ULMH, B
KOPPEKTHOH opMe GopMyIIHpOBATH Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MIPEACTABIATh  pE3yJbTaThl PELIEHUS 3aJadyM, OKCIIEPUMEHTA, HCCIENOBAaHUSA, IIPOEKTA,
CaMOCTOSITENIbHO BBIOMPaTh (OpMaT BBICTYIUICHHS € YYETOM 3a7ad TMPE3EHTAIlMd W OCOOCHHOCTEH
ayJIMTOpHUH.

PerynsiTuBHbIE YHUBEpCaJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranmszauus:



COCTABJIATH IUJIaH, AJITOPUTM PEIIEHUs 3a[aul, BEIOUPATh CIIOCO0 pelIeHHs ¢ Y4ETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh BapHAHThI PEIICHUI C
y4€TOM HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, JMOIHMOHAJIbHBIH HHTEJIEKT:

BJIQ/IeTh HAaBBIKAMH IO3HABATENBHOM pedIeKCHH KaK OCO3HAHMS COBEpIIAEMBIX JCUCTBUH U
MBICIIMTEIBHBIX IPOLECCOB, MX pPE3YyJbTATOB, BIAAETh CIHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieH!sl MaTeMaTH4eCKON 3a1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IPU PELICHUH 3aJa4H, BHOCUTb KOPPEKTHUBBI
B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX, HAHJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH NPUUYMHBI JTOCTHIKEHUS WIH
HEIOCTHKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHAMBUIYaIbHON paOOThI IPU PEIICHUN
y4eOHBIX 3a]a4, IPUHUMATh 1I€JIb COBMECTHOW J1€ATENbHOCTH, IUNIAHUPOBATh OPraHU3aLllI0 COBMECTHOM
paboThl, pacupenensTb BuAbl pabOT, JOroBapUBATHCS, OOCYXAAaTh IPOLECC M Pe3ysbTaT pPaboTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CYkAE€HUS, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBbI» U
UHBIE), BBINOJHATH CBOKO YacTb pabOThl U KOOPAMHUPOBATH CBOM JCHCTBUS C JPYTMMHU UJIEHAMMU
KOMaH/Ibl, OLIEHUBATh Kau€CTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPUSIM, cHOpMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

HNPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kiaacca oOydaronuiicss HAyqIuTCs:

CBOOOJIHO OIEpUPOBATh MOHATHAMU: Tpad, MIOCKUHA rpad, CBA3HBIA Ipad, myTh B rpade, Iemb,
LUKJI, IEPEBO, CTENEHb BEPLIMHBI, IEPEBO CIIYyYallHOIO AIKCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATh IMOHATUSAMU: CIIydalHbI 3KCIEPUMEHT (OIbIT), CilydailHOe cOOBITHE,
3JIEMEHTApHOE CIy4aiiHOe COOBITHE (3JIEMEHTAPHBINH UCXO0/) CIIy4aifHOTO OIBITA, HAXOAUTh BEPOSATHOCTH
COOBITHI B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HAXoAuTh U (POpMyJIMPOBATH COOBITHS: MEpeceueHue, 00beJMHEHUE JaHHBIX COOBITHH, COOBITHE,
IIPOTHBOIOJIOKHOE JAHHOMY, UCIOJIb30BaTh JUarpaMMsbl Jiliiepa, KOOPAUHATHYIO MPSIMYIO JUIsl PeIIEeHUs
3a/1a4, MOJIb30BaThC (POPMYJION CIIOKEHMSI BEPOSITHOCTEHM IJi1 BEPOSATHOCTEH JIBYX U TpEX CIIy4alHbIX
COOBITHI;

ONEpUpPOBaTh TOHATUSMHU: YCIOBHAs BEPOSTHOCTb, YMHO)XEHHE BEPOATHOCTEW, HE3aBUCUMBIE
COOBITHS, JIEPEBO CIY4YalHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITHH C MOMOIIBIO MpaBUIia
YMHOXXEHUS, JIepeBa CIIy4aifHOIO OIbITa, HCIOJIb30BaTh (OPMYIy IOJHOM BEpOATHOCTH, (GopMyiy
baiieca mpu pemieHnu 3aaay, OMPENENATh HE3aBUCUMOCTb COOBITUH MO (QopMmyJie U MO OpraHu3alUu
CIIy4ailHOTO KCIIEPUMEHTA;

MIPUMEHSTh W3Y4YEHHbIE KOMOWHATOpHBbIE (OPMYJBI JJiI MEPEUYUCIECHUS 3JEMEHTOB MHOXECTB,
9JIEMEHTAPHBIX COOBITUI CIy4aiiHOTo OMbITA, PELICHHUs 3ajay 10 TEOPUU BEPOSITHOCTEH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4yailHBIN ONBIT (MCIBITAHUE), YCIIEX U Hey1aya,
HE3aBUCUMBbIC UCTBITAHUS, CEPUs MCTIBITAHUI, HAXOIUTh BEPOSTHOCTH COOBITHIA: B CEpUU MCIIBITAHUH 10
MEpBOro yclexa, B Cepuu HCHbITaHUN bepHyiin, B OmbITe, CBI3aHHOM CO CIy4yailHBIM BBIOOpOM U3
KOHEYHON COBOKYITHOCTH;

CBOOOZHO ONEpUPOBATh TOHATUSAMU: CIydyaliHas BEJIUYMHA, paCHpeesIeHne BEpOSITHOCTEH,
JaUarpaMma  pacrpenelieHusi, OMHapHas ciydaiiHas BeJIMYMHA, TeOMEeTpUYecKoe, OHMHOMHAIbLHOE
pacnpeneneHue;

OIIEpUPOBATh MOHATHSMH: COBMECTHOE PACIPENEIEHUE BYX CIy4YalHBIX BEJIIMYMH, MCIIOJIb30BATh
TaOJIMIly COBMECTHOTO pacHpeleleHUs [BYX CIy4yallHbIX BEJIMYMH JJS BBIIEICHHS paclpeeieHUs
K10l BENUYMHBI, OIpPEJEICHUS HE3aBHUCUMOCTU CIIyYallHBIX BEJIMYMH;CBOOOJHO OINEPUPOBATH
MOHATHEM MaTeMaTHUYECKOTO OXKMJAHUS CIy4yallHOW BEJMYUHBI (pacrlpesesieHus), IPUMEHITh CBOWCTBA
MaTeMaTHYECKOr0  OXXMJIAHUSA [P PELIEHUM 337ad, BBIUHUCIATH MaTEMaTHUECKOE OKUJaHHUE



OMHOMHUATBHOTO U TEOMETPUYECKOTO pacIpe/ie]ICH i, CBOOOHO OMEepUPOBATh MOHSATUSMU: TUCTIEPCHUS,
CTAHJIAPTHOE OTKJIOHEHUE CIy4alHOW BEJMYMHBI, NPUMEHSTh CBOMCTBA JHMCHEPCUU CIIy4alHOU
BEITUYMHEI (pacrpeaeneHus) MpH PEIIeHUH 3a/1a4, BBIYUCIATh JUCTIEPCUI0 U CTAaHAAPTHOE OTKIOHCHHE
reOMEeTPUUYECKOr0 M1 OMHOMHAILHOTO paclpeIeIeHUN.

K koniy 11 kinacca oOyyaronuiicss HAyYuTCs:

BBIUHCIISITH BBIOOPOYHBIE XapPAKTEPUCTUKU MO JTAaHHOW BBHIOOPKE U OLIEHMBATh XapaKTEPUCTUKH
TeHepaTbHOW COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapakTepucThkaMm. OIIEHHBATh BEPOSTHOCTH
COOBITM W TPOBEPATH MNPOCTEHIINE CTAaTHCTUYECKHWE THUIOTE3bl, MOJb3YSICh  HM3YyYEHHBIMU
pactpeneeHUsIMU;

NPUBOJUTL MPUMEPHl 3ajady, NPUBOIAIIMX K [OKA3aTeIbHOMY paclpeiesieHuIo, 3ajad,
MPUBOAIINX K HOPMalbHOMY pactpeaencHuio. OmnepupoBarth NOHATHSIMH: (DYHKIHS TJIOTHOCTH
BEPOATHOCTH IMOKA3aTEIbHOIO pacrpeaencHusi, (QyHKIHS IUIOTHOCTH BEPOSTHOCTH HOPMAIbHOIO
pactpenenenusi, (GYHKIMS IUIOTHOCTH M CBOMCTBA HOPMAJBHOTO  PACIPECIICHUS;0NPEICIIATh
KO2(DPUITMEHT TMHEHHOM KOPPEISIITUU, BEBIOOPOYHBIN KOI(PHUIIMEHT KOPPEIISIIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo yacos
Nenn/m HammeHoBaHMe pa3/ie/ioB U TeM POrPaMMBbI Beero KonTtpoibHbie
padoThbI
1 DnemeHThl Teopuu rpados 3
) CrnyualiHble OIBITHI, CITy4aiiHbIe COOBITHS U 3
BEPOSATHOCTH COOBITUI
Omnepanuu HaJ MHOXKECTBAMU U COOBITUSIMHU.
3 CrnoxeHre ¥ YMHOXEHHUE BEPOSITHOCTEH. Y CTIOBHAs 5
BEpOATHOCTH. HezaBucumble coObITHS
4 DneMeHThl KOMOMHATOPUKH 4
Cepun nocnenoBaTeNnbHbIX UCTIBITAHUHN. McnibITanus
5 bepnymnu. CirydaliHblil BHIOOP U3 KOHEUHOU 5
COBOKYITHOCTHU
6 CrnyyaliHble BEJIMYMHBI M pacIpeeICHUS 14 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

Ne ni/m HanmMeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl

| 3aKoH OONBIINX YHUCET

2 DNeMEHThl MaTEMaTUYECKON CTaTUCTUKU
HenpepsiBHbIE ci1yyaliHbIe BETUYHHbI

3 (pacmipenenenusi), MOKa3aTeIbHOE U HOPMAIBHOE
pacrpeesieHus

4 Pacnpenenenue Ilyaccona

5 CBsi3b MEXKly CITyYallHBIMU BEJIMYUHAMU

6 O000111eHrEe U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

11
34

KonTposabHbie
padoThI

IpakTnyeckue
padoThI

DJIEKTPOHHBIE

(undgposBbie)
o0pa3oBaTe/ibHbIE

pecypchl



ITOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne i/ Tema ypoka

I'pad, cBs3HbI rpad, npeacraBicHUe 3a1a4u

! ¢ TIOMOIIbIO rpada

) Crenenp (BaJIeHTHOCTb) BepuIMHBL. [1yTh B
rpade. Llenu 1 HUKIIBI

3 ['padsl Ha miockocTH. [lepeBo citydaiiHOTro

OKCIICPUMCHTA

CryyvaiiHble SKCIIEpUMEHTBI (OTIBITHI) U
4 cily4aiiHble COOBITUS. DIeMEHTapHbIE
COOBITHS (MCXOIBI)

BeposiTHOCTB ciiyuyaifHOTO COOBITHSI.
BeposSTHOCTH COOBITHI B OIBITAX C

> PaBHOBO3MO’KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH
BeposaTHOCTE Cly4aifHOTO COOBITHSI.
6 BeposTHOCTH COOBITHI B OTIBITAX C

PaBHOBO3MOYXHBIMHU AJIEMEHTAPHBIMHU
COOBITUSIMHU
[Tepecedyenue, 00beTMHECHIE MHOKECTB U
7 COOBITHH, TPOTUBOMOIOKHBIE COOBITHS.
dopmyiia CIOKEHHS BEPOSTHOCTEH

VYciioBHast BEPOATHOCTh. Y MHOKEHHE

8 BepoATHOCTEW. PopMyiia yCIOBHON
BEPOATHOCTH
Y cnoBHasA BEPOATHOCTD. Y MHOKCHHE
9 BeposATHOCTEN. DOopMyJia yCI0BHON
BEPOSITHOCTH

10 ®dopmyria MOTHON BEPOATHOCTH

Koan4yecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThbI

ara
U3yueHus

JIeKTPOHHbIE
uudposeie
oOpa3oBaTesibHbIE

pecypchl



11
12

13
14
15

16

17
18
19

20

21

22

23

24

25

26

®dopmyna baiieca. HezaBucumebie coObITHS

KomOunatopHoe npaBuiio yMHOXKEHHUSI.
[TepecranoBku U dakTopua

Yucno coueranuit. TpeyronpHuk Ilackans
®opmyna 6bunoma HeroTona
®dopmyna buaoma HeroToHa

buHapHBIN CTy4alHBIN OIBIT (MCTIBITAHUE),
ycnex 1 Heyjava. HesaBucumble UCTIBITaHUS.
Cepust He3aBUCUMBIX UCTIBITAHUI 10 IEPBOTO
ycrnexa

Cepust HE3aBUCUMBIX UCIIBITAHU J10 TIEPBOTO
ycrnexa

Cepus He3aBUCUMBIX UCTIbITaHUHN bepHyu

CrnyualiHblii BEIOOpP U3 KOHEUHOU
COBOKYITHOCTH

[IpakTudeckas paboTa ¢ HCIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIHUIL

Crnyuaiinas BennuuHa. Pacnipenenenue
BEpOSTHOCTEH. Jlnarpamma pacnpeeneHus

Onepannu Haj ciIydallHBIMU BEJTMYUHAMU.
[Ipumepsl pactipenenennii. bunapHas
Clly4aiiHasi BEIMYMHA

['eomeTpHrueckoe pacipeecHue.
buHOoMHabHOE pacnpeieneHne

MaremaTtnueckoe 0)KUAaHUE CIIy4anHON
BeNM4YUHBL. COBMECTHOE paCIpeaeIICHUE IBYX
CIIyYaHbIX BEJIUYUH

He3aBucumblie cityyaliHble BEJIMYUHBL.
CBoiicTBa MaTEMATUUECKOT0 OKUIAHUS.
MaremaTHuecKkoe OXHUJIaHne OMHAPHOM
CIy4ailHOM BEJMYMHBI
MaremaTtnueckoe oXXUgaHuE
TeOMETPHYECKOro U OMHOMHAIILHOTO
pacnpeneeHui



27
28

29

30

31

32

33

34

Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

Jlucniepcust OMHAPHOW CITy4aitHOW BEITMYUHBI.
CaoiicTBa Aucnepcuu

MaremMaTuueckoe OXKUJAaHUC TPOU3BCACHUSA U
AUCTICPCHUA CYMMBI HC3aBHUCHMBIX CJ'Iy‘I&fIHI:IX
BCINYHNH

Jucnepcusi OMHOMUAIBHOTO pacIpeIeICHUS.
[TpakTrdeckast paboTa ¢ UCIIOJIb30BAHUEM
AIEKTPOHHBIX TAaOJIHII

Jucnepcust U cTaHgapTHOE OTKJIOHEHUE
TEOMETPHUECKOTO PaCIpPEICTICHUS.
[TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJIHUIL

O0o01IeHNe U cHCTeMaTH3alus 3HAaHUN
KonTponpHas padora Ne2: "UcnbiTanus
bepnynnu. CiyyaliHble BETUYUHBI U
pacripenenenus"

O06o01IeHre U cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



11 KJIACC

Nenn/m Tema ypoka

10

11

HepaenctBo Yeobbiera. Teopema Yebblena.
Teopema beprymin. 3akoH OOJBIIUX YHUCET

Hepasencto YeoOnimena. Teopema Uebblmiena.
Teopema bepryim. 3akoH OOJBIINX YHCET

HepaenctBo Yeobbimera. Teopema Yebblena.
Teopema beprymin. 3akoH OOJBIINX YHUCET

Br100opouHbIii METO/] UCCIIEI0BAHUIMA

[TpakTudeckas paboTa ¢ HCIOIB30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

['eHepanbHasg COBOKYIHOCTbH U CiIy4aiiHasi BBIOOpKa.

3HAKOMCTBO C BBIOOPOUYHBIMH XapaKTEPUCTUKAMHU.
OneHka cpelHero U AUCIEPCUU IeHepatbHOM
COBOKYIHOCTH C IIOMOIIbIO BBIOOPOYHBIX
XapaKTePUCTHUK

['eHepanbHasg COBOKYNHOCTb U CiIy4ailHast BBIOOpKa.

3HAaKOMCTBO C BEIOOPOUYHBIMU XapPAKTEPHUCTUKAMHU.
OreHka cpelHero U AUCIepCun reHepaibHON
COBOKYIHOCTH C IIOMOIIbIO BBIOOPOYHBIX
XapaKTePUCTHUK

OrnieHrBaHUE BEPOSITHOCTEH COOBITHI 110 BEIOOPKE
Cratuctuueckas runoresa. [IpoBepka npocteimumx
TUIIOTE3 C TIOMOILBIO CBOWCTB N3Y4YEHHBIX
pacrpeeneHuin

Cratuctuueckas runoresa. [IpoBepka npocteimumx
TUIIOTE3 C TIOMOILBIO CBOWCTB N3Y4YEHHBIX
pacrpeeneHuin

[TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

KoaunuecTBOo 4acoB

Bcero

KonTpoabHbie
padoThI

IMpakTnyeckue
padoThI

Jara

HU3yYCHUA

DJIEeKTPOHHBIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypchl



12

13

14

15

16

17

18

19
20

21
22
23

24

25

26

27

ITprMepbl HENIPEPBIBHBIX CIIyYalHBIX BEJIMYHH.
@yHKIMS ITIOTHOCTH BEPOSITHOCTH
PaBHOMepHOE pacnpenenenue. IIpumepsl 3anay,
MPUBOJAIIMX K TOKA3aTEIbHOMY U K HOPMaJIbHOMY
pacnpeeseHusIM
@yHKIHS MJIOTHOCTH BEPOSITHOCTH I10KA3aTEIBHOTO
pacnpezeneHus
@OyHKIMS IJIOTHOCTH BEPOSITHOCTH HOPMAJIHOTO
pacnpeeseHus
ITocen0BaTeIbHOCTD OMHOYHBIX HE3aBUCHMBIX
coObituil. [Tpumep 3agaun, npuBoOAIIEH K
pacnpezenenuto Ilyaccona
[TpakTnyeckas paboTa ¢ UCHOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUIT
KoBapuanus 1ByX CilydyallHBIX BEJIMYHH.
KoaddurmenT xoppensiuu
CoBMecTHBIE HAOJIOIEHUS IBYX BEJIMYMH
Br160pounbiit KO3 GUIUEHT KOPPETSIUU
Paznuuue Mexny TMHEMHON CBA3BIO M TPUUMHHO-
CJIEICTBEHHOU CBSA3BIO
JIuneitnas perpeccus
[TpakTnyeckas paboTa ¢ HCIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUIT
[TpencraBneHye JaHHBIX ¢ TOMOILBIO TaOIHIl U
Jyarpamm, OIMcaTelIbHas CTaTUCTHKA
OnBITEI ¢ paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH
Brruuciienue BeposTHOCTEH COOBITHH C
npuMeHeHueM popmyi
Boruncnenue BeposiTHOCTEN COOBITUI C
IPUMEHEHHEM TpapUUECKUX METOOB:
KOOpJMHATHAas MpsiMasi, 1IepeBo, AuarpaMmma
Diinepa



28
29

30

31

32

33

34

CiyyaliHble BEJIMYMHBI U paCIpeIeICHUS
MareMaTtnueckoe 0)KMIaHUE CIIy4alHON
BEJINYUHBI

MaremaTruecKkoe 0KUAAHUE CIYyYaHON
BEJIMYUHBI

Kontponbnas padota: "BeposraocTts u
cTaTucTuka"

Brruucienue BeposiITHOCTEH COOBITH C
npuMeHeHreM (opMyIT U TpaprUecKUX METOIO0B
Brruucnenue BeposaTHOCTEH cOOBITHI C
npuMeHeHueM (GopmyI U rpadUyecKux METO/10B
Crny4daiiHble BEJIMYUHBI U PACIIPEACIICHHUS.
MareMaTtnueckoe 0KMIaHHUE CIIy4aliHON
BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOTPAMMBI

10 KJIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KJIACC

Kon
NPoOBePSIeMoOro
pe3yJjabTarTa

5

5.1

5.2

53
54

IIpoBepsiemble mpeAMeTHBbIE pPe3yIbTAThl 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 0opa3oBaHus

Teopust BEpOITHOCTEN U CTATUCTUKA
UuTaTh ¥ CTPOUTH TAOJIUIIBI M TUATPAMMBI

OnepupoBarh MOHATUSAMU: cpeaHee apudmernyeckoe, MeauaHa, HauOoJblIee,
HalMEHblIIee 3HaYeHUe, pa3Max MacCuBa YHUCIIOBBIX JTAHHBIX

OnepupoBath MOHATUAMU: CIyYaiHbIM SKCIIEPUMEHT (OIBIT) U CIy4aiHOe COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIIEMEHTApHBIA MCXOM) CIIYYalHOTO OIbITa; HAXOJWTh
BEPOSTHOCTH B OIBITAX C PABHOBO3MOXHBIMH CIyYaiHBIMH COOBITUSMU, HAXOUTh U
CpPaBHMBATh BEPOSITHOCTH COOBITUI B M3yUEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX
Haxonutes u (GopmMynupoBath cOOBITHA: IepecedeHne W OOBEAWHEHHE aHHBIX
COOBITHM, CcOOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO;  IOJIB30BaThCA
JquarpaMMamu Ditnepa 1 GopMyIioif CII0KeHUs! BEPOSITHOCTEH NP PEIICHUH 33124
OnepupoBaTh TOHATHUSMHU: YCJIOBHAsl BEPOATHOCTb, HE3aBUCUMBIE COOBITHUS;
HaXOJUTb BEPOATHOCTH C IIOMOLIbIO IIPaBWJIA YMHOXKEHHsA, C IIOMOILBIO JepeBa
CJIy4ailHOTO OmbITa

[TpuMeHsATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh MNOHATUSAMM: HCIBITAHHWE, HE3aBUCUMBIE UCIBITAHUS, CEpPUS
UCIBITAaHUHM, YyCHeX U HeyJauya; HaXxOAUTb BEPOATHOCTH COOBITHMH B cepuu
HE3aBUCHMBIX MCIIBITAaHUM /10 MEPBOTO yclexa, HaXOAUTh BEPOATHOCTU COOBITHH B
cepuM ucnblTaHni bepHym

OnepupoBaTh NOHATUSAMM: Cily4ailHass BEJIUYMHA, PACIpPElEICHHE BEPOATHOCTEM,
Juarpamma pacipeneicHus

IIpoBepsiemMble peAMETHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 06pa3oBaHus

TeOpI/IH BCPOHTHOCTeﬁ N CTAaTUCTHUKA

CpaBHI/IBaTb BCPOATHOCTH 3HaYEHH I CHy‘I&ﬁHOfI BCIIMYHHBIIIO PACIIPCACICHNUIO WX C
MMOMOIIIBIO JUArpaMm

OHCpHpOBaTB IMOHATHUEM MATEMATUYCCKOTO OXKHUAaHHA, IIPUBOAUTHL HNPUMEPBI TOTO,
KaK NPUMCHACTCA MATCMATHYCCKOEC OXHUAAHHNC CJ'Iy‘—IElfIHOfI BCJIIMYHUHBI, HAXOJHUTH
MAaTCMAaTHYCCKOC OXKNAAHUC 110 JaHHOMY PACIIPCACICHHUIO

HmMmeTth npeacTaBICHHUC O 3aKOHC OOJIBIINX YHCel
HmMmeTth npeaAcCTaBJICHUC O HOpMAJIbHOM pacpeaACICHUN



INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOSTHOCTEN U CTaTUCTUKA

Hpe,[[CTaBHCHI/Ie JaHHBIX C IIOMOIIbIO Ta6J'II/ILI H Juarpamm. CpeL[Hee apI/I(l)MeTI/I‘{eCKOe,
MEaHaHa, HauOoNbIIce W HaMMCEHbLIICE 3HAYCHHA, pasMax, AOUCHCPCHUA HW CTAHAAPTHOC
OTKJIOHCHHUEC YHCJIOBBIX Ha6op013

CrnyuaiiHple SKCIEPUMEHTHI (OMBITBI) M CIydallHble COOBITHS. DIEMEHTapHbIE COOBITHS
(ucxomer). BeposTHOCTH ciydaifHOTO COOBITHA. BIM30CTh 4acTOTHIM BEPOSITHOCTH COOBITHH.
CnyualiHple OMBITBI C PaBHOBO3MOXKHBIMH SJIEMEHTAPHBIMU COOBITHSIMH. BepostHOCTH
COOBITUH B OTIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

Onepanuy HajJ COOBITHSAMH: TIepecedYeHHe, OOBEIMHECHHE, IPOTUBOIOJIOXKHBIC COOBITHS.
Juarpammel Diinepa. @opmyJia CII0KEHUS BEPOSITHOCTEN

VYcinoBHas BEpOSATHOCTb. YMHOXKEHHUE BEPOSITHOCTEH. JlepeBO cCiaydailHOro SKCIEepUMEHTA.
dopmyna moaHOU BepossTHOCTH. HezaBucuMbIe COOBITHS

KomOunatopuoe mnpaBuiao ymHOXeHus. llepectanoBku u Qaxrtopuan. Yucimo coderaHuil.
Tpeyronpauk [ackais. @opmyna 6mHOoMa HeroToHA

bunapHblii cily4aiiHbIIl ONBIT (MCIBITAHHME), yCIeX W HeyJada. HesaBucuMmble HCHBITaHUS.
Cepust He3aBUCHMBIX HUCHBITAaHUM 10 nepBoro ycrnexa. Cepusi HE3aBUCUMBIX HCIIBITAaHUN
bepnymum

Cnyuaitnas BenuuuHa. Pacnipenenenue BepositHocTel. Jluarpamma pacrpenenenus. [lpumepst
pacripesielieHuil, B TOM YHCJIe TeOMETPHUUECKOer OMHOMHAIbHOE

11 KJIACC

Kox

5.1

5.2

53

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHKA

UucoBble XapaKTEpUCTUKU CIIyYalHBIX BEJIMYUH: MAaTEMAaTHYECKOE OXKUAAHUE, JUCIIEPCUS U
CTaHJapTHOE OTKJIOHEHHE. [Ipumepbl NpHMEHEHus MaTEeMaTHYECKOIO OKHIAaHWs, B TOM
ylyclie B 3ajJadaXx U3 IIOBCEAHEBHOW XKHU3HU. Marematndyeckoe OXuAaHue OHHApHOU
CIly4dalHOM BeIWYMHBI. MaTeMaTH4ecKoe OXHJaHUE CYMMBI CIy4YailHbIX BEJIUYHH.
MareMaTHuecKkoe OXHIAaHME W  JHUCIEPCHS T'eOMETPUYECKOTO0 ¥ OWHOMHAIBHOTO
pacnpeneneHuit

3akoH OONBLIMX YHMCENT M €ro pojib B Hayke, NMpupojie u olmectBe. BriOopouHslit MeTox
HCCIIEN0BAHUMN

IIpuMepsl HENPEPBIBHBIX CIy4alHbIX BeIWYUH. [loHATHE O IIOTHOCTU pacHpeneiICHHUs.
3agaun, TPUBOJAUIME K HOpMaJdbHOMY pacnpeneneHuto. [loHaTne o0 HOpMalbHOM
pacupeneneHuu



ITPOBEPAEMBIE HA EI'9 1O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMBbI CPEJHEI'O OBILIEI'O

OBPA30OBAHUA
Kon
NpoBepPsieMoOro
TpeOOBaHUS

1

2

3

4

IIpoBepsiembie TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHero oo1ero 0opa3oBaHus

Bnanenne meronammu 10Ka3aTeNbCTB, alrOPUTMAMU pELICHUS 3a]ad; yMEHHE
(bopMyIHpOBaTh W ONEPHPOBATH MOHATHUSMH: OIpEIeNIeHHe, aKCHOMa, TeopeMa,
CJIEZICTBHE, CBOICTBO, NMPHU3HAK, JOKA3aTeIbCTBO, PAaBHOCWIbHBIE (DOPMYIMPOBKHY;
NPUMEHTh MX; YyMeHue (opMmynupoBaTb OOpaTHOE U IPOTUBOIOJIOKHOE
YTIBEpP)KJCHUE, NPUBOAUTH NPUMEPbl U KOHTPHPUMEPBI, HCIOIb30BATh METO/]
MaTeMaTU4eCKON WHIYKIWW; TPOBOJUTH JOKAa3aTeJIbHBIC PACCYXKICHUS TIpHU
pelieHNH 3a]a4, OLEHHBATh JIOIMYECKYI0 MPAaBUIBHOCTh PAaCCYXICHHH; yMEHUE
ONEpPUPOBATh  TOHATHUSMHU: MHOXKECTBO, ITOJMHOXKECTBO, OIEpAlMU  HaJ
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXXECTBEHHBIN ammapar ajs
OIMMCAaHMS PEATbHBIX MPOIIECCOB U SBJICHUI U TPU PEIICHUHU 3a]1a4, B TOM YHCIIC W3
IpyTruX y4eOHBIX MPeIMETOB; YMEHHUE ONEpPHpOBATh MOHATUSAMU: Tpad, CBI3HBIN
rpad, aepeBo, 1UKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh W OMHUCHIBATH rpadbl
Pa3IUYHBIMU CIIOCOOAMU; MCIIONIb30BaTh I'padbl IPU PELICHUHN 33134

YMeHue onepupoBaTh NOHATUAMU: HATYpPaJbHOE YHUCIIO, LIEJI0€ YUCIIO, CTENEHb C
LebIM IOKa3aTesleM, KOPeHb HATypalbHOM CTENEHU, CTENEeHb C PallOHAIbHBIM
roKasareseM, CTEeleHb ¢ ACHCTBUTEIbHBIM MOKa3aTelleM, Jorapudm yucia, CUHYC,
KOCHMHYC M TaHI'€HC MPOM3BOJILHOTO YMCJIA, OCTATOK MO MOAYJI0, pPalllOHAIBLHOE
YHCII0, UPPALMOHATIBHOE YHCIIO0, MHOKECTBA HATypaJIbHBIX, LIEbIX, PALIMOHAIbHBIX,
NEHUCTBUTENBHBIX  YHCEN; YMEHHE HCIIOJIb30BaTh NPU3HAKU  JIEJTMMOCTH,
HauMEHbUIMHA OOIIMI AeTUTeIb U HaUMEHbLIee olliee KpaTHoe, anroput™ EBkinnaa
[P pELICHHWU 3a]a4; 3HAKOMCTBO C pa3JIMYHBIMU IO3ULMOHHBIMM CHUCTEMaMH
CUMCJIEHUS; YMEHHUE BBINOJHATh BBIUUCIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs
BBEIPOKEHUH €O CTeneHsSsMU U JorapupmMamu, MpeoOpa3oBaHus APOOHO-
palnoHaIBHBIX BBIpAKECHUH; yMEHue OIIepUPOBATH HOHATHAMMU:
[IOCJIEZI0BATEIBHOCTD, apu(pMeTHUECKas IPOrpeccus, reOMEeTprUIecKasl Iporpeccus,
OeckoHeuHO YyObIBarolass TreoMeTpuYecKas Mporpeccus; yMEHHe 3aJ]laBaTh
MOCTIeIOBATEIBHOCTH, B TOM YHCJIE C MIOMOUIBIO PEKYPPEHTHBIX (HOpMYJ; YMEHHE
ONEpPUPOBATh MMOHATUSAMHU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE KOMIUIEKCHbIE
qrcaa, MOIYJb M apryMEHT KOMIUIEKCHOTO 4Hcla, (opMa 3amicH KOMIUIEKCHBIX
yucena (reomMeTpuyeckas, TpPUTOHOMETpUYecKas M anredpaumdeckas); yMeThb
MIPOU3BOIUTH apu(METHUECKUE JCHCTBHS C KOMILJICKCHBIMH YWCIIaMU; MPUBOIUTH
IPUMEPHl  MCIIOJB30BaHMS KOMIUIEKCHBIX YHCEJ; OINEepUpOBaTh IMOHATUAMHU:
Matpuna 2x2 u 3x3, omnpeaenuTeNlb MaTpHIbl, TE€OMETPUYECKUH CMBICIT
OIIpeIeNIUTENS

YMeHue  omnepupoBaTh  MOHATHUAMM:  pPalMOHAIbHBIE,  HUPPALMOHAJIBHBIE,
MoKa3aTeIbHbBIe, CTENIEHHBIC, JIoTapu(MUIECKHe, TPUTOHOMETPUIECKHE YPABHEHUS
U HEpPaBEHCTBA, WX CHUCTEMBbI; YMEHHE OINEPUPOBATH IOHATUSIMH: TOXKIECTBO,
TOXKJIECTBEHHOE NMpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUN U
HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUI, HEPABEHCTB U CHCTEM; YMEHHUE penlaTh
YPaBHEHHMsI, HEPABEHCTBA M CHCTEMbI C TIOMOIIBIO PA3INYHBIX MPUEMOB; PELIATh
YpaBHEHHUs, HEPaBEHCTBA W CHUCTEMBI C MapaMEeTPOM; IMPUMEHATh YpPABHEHUS,
HEPABEHCTBA, MX CHUCTEMBl JUIsl pElIeHHs MaTeMaTHYeCKMX 3ajJady U 3a]ad U3
pa3IMYHbIX 00JacTel HAYKU U pPEaIbHOM JKU3HU

YMeHue onepupoBaTh MNOHATHUAMU: QYHKIHS, YETHOCTh (PYHKIIMH, EPHUOINUHOCTD



(yHKIMHM, OTPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIMH, DKCTPEMYM
¢byHkuMu, HauOousiblllee M HaMMEHbIIEEe 3HAaueHHs (YHKIMH Ha TPOMEXKYTKE,
HeTpepbIBHAs (PYHKIMSA, aCUMOTOTHl Tpaduka (QYHKIUH, TMepBas W BTOpas
Npou3BOHAS (YHKIIMH, T€OMETPHUECKUH U (U3NYECKHH CMBICT TPOM3BOIHOH,
nepBooOpasHas, onpeaeaEHHbI HHTErpajl; YMEHHE HaXOJUTh aCUMITOTHI Ipaduka
(GYHKIMH; YMEHHE BBIYUCIATH NMPOU3BOAHBIE CYMMBI, TIPOU3BEIEHUS, YaCTHOTO M
KOMITO3UIIMN (PYHKIMHA, HAXOAUTh ypaBHEHHUE KacaTelbHOW K rpaduky (yHKIUY;
YMEHHE HaXOIUTh NMPOU3BOIHbBIC 3JEMEHTAPHBIX (YHKIMN; YMEHHUE UCIIONb30BaTh
MPOM3BOJHYIO JJIS HUCCIENOBaHMsS  (PYHKIMH, HAXOAUThb HAWOOJbIINE WU
HAaUMEHbIIME 3HAa4eHUs (QYHKIMNA; CTPOUTh TpadUKd  MHOTOWIECHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHSITh MPOU3BOIHYIO
IUI. HAXOKACHUSI HAMJTYYILero PelIeHUs] B MPHUKIAIHBIX, B TOM YHUCIIE COIUAIBHO-
SKOHOMUYECKUX U (PU3MUECKHUX 3a7auyax; HAXOAUTh IUIOMIATU U O0BEMBI QUIYp C
MOMOIIBI0 MHTErpalia; MPUBOJUTH MPUMEPH MAaTEMAaTHUYECKOTO MOJECIUPOBAHUS C
noMouIbio AuddepeHnaibHbIX YpaBHEHHHA

YMeHue omnepupoBaTh MOHATUAMU: rpaduk ¢GyHKIUH, oOpaTHas GYyHKIUS,
KoMno3uuus  (QyHKUMHA, JMHeHHas  QyHKUus, KBajpaTHyHass  (QYHKLWS,
panyoHaigbHas (yHKUUS, CTeNeHHass (QYHKIUS, TpUTOHOMETpuyeckue (yHKLUH,
oOpaTHbIe TpUTOHOMETpUYecKHe (YHKIMM, MOKa3aTelabHas U Jorapupmuyeckas
GyHKIUM; yMEHHME CTPOUTh TIpadUKM HM3YyUYEHHBIX (YHKUUH, BBIIOIHSTD
npeoOpa3oBaHusi TpapukoB (YHKIMHA, HCHONB30BaTh TpaQuKH Ui H3Y4YEHUS
IIPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
3aJjad U3 peaJbHOM IKM3HM; BBIpaXaTb (OpMyJlaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MCIIONb30BaTh CBOMcTBAa M rpaduku (QyHKUUN JUId  peLieHHs
YpaBHEHMI, HEPABEHCTB U 3a/1a4 C MapaMeTpaMH; W300pakaTh HA KOOPAMHATHOM
IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE HAa MPOLEHTHI,
JI0JIM U YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIIYT, HAJIOTH, 3aJauu
3 o0nacTh yHpaBlIeHUS JUYHBIMH W CEeMEWHBIMM (UHAHCAMM); COCTaBIIATH
BBIDQKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
UCCIIEZI0BATh MOIY4YEHHOE PEIIEHUE U OLEHUBATh IIPABIONOA00HOCTh PE3yJIbTaTOB;
YMEHHME MOJIEIMPOBATh PEAJIbHBIE CUTYallMd Ha SI3bIKE MAaTEMAaTHKH; COCTaBIIThH
BBIPQ)KEHUS, ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBbl IO YCIOBHIO 3aJauH,
UCCIIeZIOBAaTh IIOCTPOECHHBIE MOJIENIM C HCIHOJIb30BAHWEM ammapara aireopsl,
UHTEPIPETUPOBATH MOITYUYEHHBIN pe3yIbTaT

YMeHue omnepupoBaThb IOHATUSAMHU: CpElHEE apUPMETHUECKOEe, MEJMaHa,
HauOoJplllee M HaWMEHbIee 3HAYEHUs, pa3Max, AUCHEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHWCIIOBOTO HaboOpa; yMEHHE W3BIEKaTh, HHTEPIPETUPOBATH
nHpOpMalLMIO, TpEJICTaBIeHHYl0 B Tal0iMLIax, Ha JAMarpamMmax, TIpadukax,
OTPaXKAIOIy}0 CBOWCTBA PEAIBHBIX IPOLECCOB U SABJICHWM; IPEICTABIATH
MHPOPMALMIO C IMOMOINBIO TaOJIUI] M JAMarpamm; HCCIeI0BaTh CTaTHUCTUYECKUE
JaHHbIE, B TOM YHCJE€ C NPUMEHEHHEM TIpaUUYeCKUX METOJOB M AJIEKTPOHHBIX
CpeACTB; TpaHUUeCKHd HCCIEOBaTh COBMECTHbIE HAONIOJEHUS C IOMOUIBIO
JarpaMM pacCEeUBaHMs U JIMHEWHOU perpeccuun

YMeHue omnepupoBaTh MOHATUSMU: CIyYalHBIM ONBIT M CIy4yallHOE COOBITHE,
BEPOSATHOCTh  CIy4yallHOro COOBITHS; YMEHHE BBIYHUCIATH BEPOATHOCTh C
WCTIOJIB30BAHUEM TPaPUUECKUX METOJOB; TNPHUMEHATh (OPMYIBI CIOXKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, (popMyiy MOJHONW BeposiTHOCTH, (hopMmyny bepnyiu,
KOMOWHATOpHBIE (PaKTHl U (POPMYIIBI; OLIEHUBATh BEPOSITHOCTH PEaTbHBIX COOBITHH;
YMEHHE ONEpUPOBaTh IOHATUSAMU: CIydaliHas BEJIWYMHA, paCIpEelelICHHe
BEPOSITHOCTEM, MaTEeMaTH4YeCKOe OXUJaHWe, JUCIepCUss U CTaHAAPTHOE
OTKJIOHEHHE CIy4alHOW BeIMYMHbI, (DYHKIUHM paclpeieneHnus U IJIOTHOCTH
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pPaBHOMEpPHOT0, TOKAa3aTEJIbHOIO M HOPMAJIBHOTO pacHpelesieHul; yMeHue
WCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paCIpeleieHUuil Il pelieHusl 3ajad;
3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OONBIIUX YHCEJ, METOJbl BBIOOPOUYHBIX
WCCIICIOBaHMI; YMEHHE MPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCENT
B NIPUPOJHBIX M OOIIECTBEHHBIX SBIICHUSAX; YMEHHE ONEPUPOBATH MOHITUIMHU:
COYeTaHUE, IePEeCTAaHOBKA, YMCJIO COYETAHWH, YHUCIO IEePECTaHOBOK; OHMHOM
HploToHa; yMmeHHe MNpUMEHSITh KOMOWHATOpHBIE (DAKTBI W pacCyX AEHUS IS
pelIeHus 3a/ad; OIEHUBATh BEPOSTHOCTU PEANBHBIX COOBITUN; COCTaBISAThH
BEPOSITHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOJTYUEHHBIH Pe3ybTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKa, IMpsiMasi, IJIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, Jy4, BEIMYMHA YIJa, IUIOCKHM Yroj, JBYTPaHHBIM Yroj, TpEXrpaHHbII
yroji, CKpeUIMBaloIIMecss MpsMble, MapaJjIeIbHOCTh M MEPHEHAUKYISIPHOCTh
OpSMBIX W IUIOCKOCTEH, Yrol MeXAy HpsSAMBIMH, Yroil MEXIy MpsIMOH U
IUIOCKOCTBIO, YIOJ MEXJy IIIOCKOCTSMH, PacCTOSIHME€ OT TOYKH IO IIIOCKOCTH,
paccTOssHUE MEXIY MPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHUE
UCIIOJIb30BaTh MPHU PEIICHUH 3a/lad U3y4YeHHbIE ()aKThl U TEOPEMbI IUIAHUMETPHH;
YMEHUE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTh
MaTeMaTHYEeCKHE MOJENN C IOMOIIBI0 T€OMETPUYECKHX IOHATHH M BEJIMYUH,
pelaTh CBA3aHHbIE C HUMU PAKTUYECKUE 331a4H

YMeHue onepupoBaThb HOHATUSAMM: IUIOIAAbL  (QUIYpbl, O00BEM  (QUrypHI,
MHOTOTPaHHHUK, MPaBWIbHbII MHOTOTpaHHHMK, CEYEHHE MHOIOIpaHHUKa, KyoO,
napajjiesienunesl, npu3Ma, nuUpamuaa, (Gurypa M IOBEPXHOCTb BpaLICHUS,
LWIMH]IP, KOHYC, map, cdepa, iomap chepsl, MI0ma s TOBEPXHOCTH MUPAMUIbI,
NpPU3MBI, KOHyCa, LWIMHApPA, 00BbEM KyOa, MPSMOYTOJBHOTO Mapajuleenumena,
MUPaMUJIbl, IPU3MBbI, IUJIMHAPA, KOHYCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS
KOHyCa W LWIMHApA, [apaJUIebHBIE OCH WM OCHOBAHMIO, CEYEHME IIapa,
IUIOCKOCTh, Kacarouiasicsi cgepbl, LHUINHApPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOT'OI'paHHHKA, U300pakaTh MHOTOI'PaHHUKH, (PUTYPHI U TIOBEPXHOCTH BpaICHUS,
UX CEYEHMsI, B TOM YHUCJIE C MIOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTh
CBOWCTBA F€OMETPUUECKUX (UTYP, CAMOCTOSTENBHO (hOPMYITUPOBATH ONPEACIICHUS
u3ydaeMmblX (QUIyp, BbIABUIAaTh TUIOTE3bl O CBOMCTBAX W  IPHU3HAKaX
reoMeTpuuecKux (puryp, 00OCHOBBIBATh WJIM ONPOBEPraTh MX; YMEHHUE NPOBOAUTH
kiaccupukanroo GUryp Mo pasMyHbIM IpPHU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE
JIOTIOJIHUTENBHBIE TIOCTPOEHUS

YMeHHne omnepupoBaTh MOHATUSMH: IBM)KEHHE B IMPOCTPAHCTBE, MapaylIelbHBINA
MEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE, MTOBOPOT, peoOpa3oBaHue
moao0us, moAo0HbIe (PUTYPHI; YMEHUE PAcIiO3HABATh PaBHBIC U MOJ00HBIE (DUTYDHI,
B TOM YHCJIE B MIPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUIECKIE
OTHOIICHHS TPHU PEIICHUH 33Jad; HaXOJUTh I'€OMETPUYECKHE BEIMYUHBI (JIHHA,
yTOJ1, IJIOIAb, 00BEM) MPHU PEeIICHUH 33734 U3 APYTUX YIEOHBIX MPEIMETOB U U3
peabHON JKU3HU; YMEHHUE BBIYUCIISATH T€OMETPHUECKUE BEITHUYMHBI (JUTMHA, YTOJI,
Iomaab, 00BEM, IJIOMIAh TMOBEPXHOCTH), WCHONB3YsS H3Y4YEeHHBIE (HOPMYIBI U
METO/bI, B TOM WYHCIIC: IUIOMAAb TOBEPXHOCTH IUPAMHUJBI, TPH3MBI, KOHYCA,
MWIMHApA, TUIOmaab cdepsl; 00bEM Kybda, MPSMOYTOJIHHOTO Mapalie/IeuIe/a,
MUpaMHIbl, TPHU3MBI, IWIXHIPA, KOHycCa, IIapa; YMEHHUE HAXOIUTh OTHOIICHUE
00BEMOB IOAOOHBIX (HUTYp

YMeHue onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHASI CUCTEMa KOOPJWHAT, BEKTOP,
KOOpJMHATHl TOYKH, KOOPJIMHATHl BEKTOpa, CyMMa BEKTOPOB, IPOHU3BEICHHE
BEKTOpa Ha YHUCIIO, Pa3jOXKEHUE BEKTOpa MO 0a3ucy, CKaJspHOE IPOU3BENICHUE,
BEKTOPHOE TMPOU3BEJCHHE, Yrojl MEXIy BEKTOpaMHU; YMEHHE HCIOIb30BaTh
BEKTOPHBIN M KOOPJIMHATHBIA METOJI JIsl PEIICHUsS TEOMETPUUYECKUX 3a7a4 U 33724
JIPYTUX Y4EOHBIX MTPEIMETOB
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VYMeHue BbIOMpaTh MOAXOMAIMI METON JUIsl pelIeHHs 3aJadd; [OHMMAaHUe
3HAYMMOCTH MAaTEMaTHKH B M3YYECHUU MPUPOAHBIX M OOLIECTBEHHBIX MPOLECCOB U
SBJICHUN; YMEHHE PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
yMEHUE IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON U MUPOBOM
MaTeMaTUYEeCKON HAyKHU



HHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCTICHUS
1.1 HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEN
12 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOICHTHI, OCCKOHEYHBIC
' MIePUOIUYECKHE IpoOH
13 ApI/I(bMeTI/IqS:CKHﬁ KOpPEHb HATypaJIbHOU cTeneHH. JleWcTBus ¢ apupMETHIECKUMH KOPHSIMU
HaTypaJIbHOM CTENEHU
1.4 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ paloHalIbHbIM MoKa3aTeraeM. CBONMCTBA CTETICHU
15 CuHyC, KOCMHYC M TaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uuncna. Jlecaruunbie 1 HATypaIbHBIEC JTOTApU(MBI
HetictBurenbHple yucia. ApudMETHYECKHE OINepalud C ACHCTBUTEIBLHBIMH YHCIAMM.
1.7 [TpuOnmkE€HHbIE BBIUMCICHHS, TMpaBUia OKPYTJICHUS, MPHUKUIKA U OLEHKa pe3yibTara
BBIYHMCIICHHUM
1.8 [TpeoOpa3oBanue BEIpaKEHUI
1.9 KommnekcHeie uncia
2 YpaBHEHMS U HEPABEHCTBA
2.1 [{enble 1 TpOoOHO-paIIOHATBHBIE YPAaBHEHUS
2.2 WppaunoHaibHble YpaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHHs
2.4 [TokazaTenpHbIC U JOoTapUMUUECKHE YPAaBHECHUS
2.5 I{enpie 1 1pOOHO-palIMOHATILHBIC HEPABEHCTBA
2.6 HppannoHaibHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerprdeckue HEPABEHCTBA
2.9 CucTtemMbl U COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Matpuiia cucTeMsl JIMHEHHBIX ypaBHEHUI. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKh
31 @Oynkiys, cnocodbl 3amanus QyHkuuu. ['paduk Qynkuuu. BzaumHo oOpaTHble (QyHKIUH.
Uérnaspie n Heu€THbIe PyHKIMU. [leproanyeckue GyHKITMN
OO6macth ompeneseHuss U MHOXeCTBO 3HadueHWi ¢yHkumu. Hymmn dyskmum. [IpomexyTku
3.2 3HAKOIOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (yHKIHMU. MaKCUMyMbl U MHUHHUMYMBI
¢dbynkunn. Hanbonpiiee n HauMeHbIlIee 3HaYeHUE PYHKIIUN Ha TTPOMEKYTKE
33 CrenenHas QYHKIMS ¢ HaTypaJlbHBIM M IEIbIM TMOKa3zarenem. EE cBolicTBa W rpaduk.
CaoiicTBa 1 rpad)uK KOPHSI 71-0¥ CTETICHU
3.4 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu
3.5 ITokazaTenpHas u orapudmudeckas GyHKIIUN, KX CBOWCTBA U IPapUKH
36 Touku paspeiBa. AcUMNOTOTHI rpapukoB (pyHkuuid. CBoiicTBa (YHKIIMI, HENpPEPHIBHBIX Ha
OTpE3Ke
3.7 [TocnegoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEOBATEILHOCTEH
3.8 Apudnmerndeckast 1 reoMeTprueckas mporpeccuu. opmyina CI0KHBIX MPOIICHTOB

Hagama MaTemaTnueckoro aHajamnsa



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

[TpousBoanas ¢pyukmuu. [Ipon3BoiHbIE 2JIEeMEHTApHBIX (PYHKITUH

[IpumeHeHHe TTPOU3BOMHON K HMCCIENOBAHWIO (DYHKIMI HA MOHOTOHHOCTh M SKCTPEMYMBI.
HaxosxneHre HauOoJbIIero ¥ HAMMEHbIIETo 3HaYeHNs (QyHKIMU Ha OTpe3Ke

ITepBooOpasnas. MHaTErpan
MHoXecTBa U JIOTHKa

MHoOkecTBO, Onepanu HaJ MHOKecTBaMu. [{uarpammsl Ditnepa — Benna

Jloruka

BeposiTHOCTB M cTaThCTHKA
OrnucarenpHask CTATUCTUKA
BeposiTHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha IJIOCKOCTH
[IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
MHOrorpasHuku

Tena v MOBEpXHOCTH BpAILEHUS
Koopaunatsl 1 BEKTOpHI



YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

METOIUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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