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MNOACHUTEJBHASA 3AIINCKA

VY4eOnblii Kypc «BeposTHOCTh M CTaTUCTUKA» YIIIYOJIEHHOTO YPOBHSI SIBIISETCS
MPOJOJIKEHUEM U PA3BUTUEM OJJHOMMEHHOTO Y4e€OHOIo Kypca yriiyOJ€HHOTO YpOBHS
Ha YypOBHE cpeaHero ooOmiero oOpa3oBaHUs. YYEOHBI Kypc TMpelHa3HAYeH IS
dbopMupoBaHUs y OOYYaIOIIMXCA CTATUCTUYECKON KyJIbTypbl UM TOHUMAHHS POJIU
TEOPUHU BEPOSITHOCTEN KaK MAaTEMATHUYECKOTO MHCTPYMEHTA JIJISl U3yUYECHUS CIIy4alHbIX
cOOBITHH, BEJTMYMH U TporieccoB. [Ipu uzydennu kypca o0oramaroTcsi IpeacTaBIeHUs
oOyYarommxcsi O METOJIax HCCIENOBaHUS U3MEHYMBOIO MHpa, pPa3BUBAETCS
MMOHMMAaHUE 3HAYUMOCTU U OOLIHOCTM MATEMATHYECKHUX METOJOB IO3HAHUSA Kak
HEOTHEMIIEMOM YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

ConepxaHue ydeOHOTO Kypca HalpaBJICHO Ha 3aKpelieHHe 3HaHHM,
MOJTYYEHHBIX MPU U3YUYCHUHU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, U Ha
pa3BUTHE MPEACTABICHUN O CIIy4yalHBIX BEIMYMHAX U B3aHMOCBS3SIX MEXK]IY HUMHU Ha
BAXKHBIX MPUMEPAX, CIOKEThI KOTOPHIX MOYEPHHYTHl M3 OKpyXkaromero mupa. B
pe3ynbTare y oOydaroniuxcsi TIOJDKHO ChOpMHUPOBATHCA TMPEACTaBICHUE O Haubosee
YIOTPEOUTENBHBIX M OOIIUX MaTeMaTHYECKUX MOJENSIX, MCHOJIb3YyeMbIX IS
OMMUCAHUS AHTPOMOMETPUUYECKUX U JeMorpaduuecKux BEIUYHMH, MOTPEIIHOCTEH B
pa3IMuHbIe POJa M3MEPECHUSX, IJIUTEIBHOCTH O€30TKa3HOW pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBIICHUN U MPOIECCOB B OOIIECTBE. YUeOHBIN
Kypc sABisSeTcsi 0a30d JIi OCBOEHHSA BEPOSITHOCTHO-CTATUCTHYECKUX METOJIOB,
HEOOXOJMMBIX CIIEIMATUCTAM HE TOJBKO WHXKEHEPHBIX CIEIUATBHOCTEH, HO TaKkKe
COIIMAJILHBIX U TICUXOJOTUUYECKUX, MTOCKOJIBKY COBPEMEHHbBIC OOIIIECTBEHHBIC HAYKH B
3HAYUTEIHLHON Mepe UCTOJIb3YIOT alapar aHajiu3a OOJbIINX JaHHBIX. [leHTpanbHy0
JacTh YYEOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHA OONBIIMX YHCET —
(byHIaMEHTAIBHOTO 3aKOHA TIPUPO/IBI, UMEIOIIEr0 MATEMAaTHYECKYI0 (POpMaTU3AIIHIO.

B cooTBeTcTBUM C YyKa3aHHBIMH ILIEJSIMH B CTPYKType Yy4eOHOTO Kypca
«BeposiITHOCT U CTAaTHUCTHKA» Ha YIIyOJIEHHOM YpPOBHE BBIJICJIICHBl OCHOBHBIE
conepxkatenbHble JUHUU: «CiydaiiHbie COOBITHS U BeposiTHOCTH» M «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID».

[ToMUMO OCHOBHBIX JMHUN B YYE€OHBIH KypC BKJIIOYEHBI DJIEMEHTHI TEOPHH
rpadoB U TEOPUU MHOXKECTB, HEOOXOAUMBIE JJIs TIOJHOIIEHHOTO OCBOEHHSI MaTepuaia
JTAHHOT'O Y4EOHOTO Kypca U CMEXKHBIX MaTeMaTHYECKUX YYCOHBIX KYpPCOB.

Conepxxanue nuHuu «CiydailHbIe COOBITUS U BEPOSITHOCTHY CIYKHUT OCHOBOM
st GOPMHUPOBAHUS TPEJCTABICHUN O pPACIpPEEICHUN BEPOSITHOCTEH MEXIy
3HAUYCHUSIMH CIyYaWHBIX BEJIWYHWH. BakHYI0 4acTh B 3TOM COJEpKATEIbHOW JIMHUU
3aHUMAeT W3y4YeHHE TeOMETPUYECKOr0 W OWHOMHAIBHOTO pachpeicieHud u



3HAKOMCTBO C WX HENPEPHIBHBIMU AaHAJIOraMH — IMOKAa3aTE€JIbHbBIM U HOPMAJIbHBIM
pacupeneeHUsIMH.

Tembl, CBsS3aHHBIE C  HEOPEPHIBHBIMU  CIy4allHBIMM  BEIMYMHAMU |
pacnpeneneHus MU, aKIIEHTUPYIOT BHUMaHUE 00YyYarolMXCsl HA OMMCAaHUU U U3YYEHUU
CIIy4allHbIX SIBJCHHMH C TIOMOIIbIO HEMpephIBHBIX (yHKIUNA. OCHOBHOE BHHUMAaHHE
yAEIAETCs OKa3aTeIbHOMY U HOPMAJIBHOMY PacCIpeAeIICHUSIM.

B yuebHOM Kypce mnpeaycMaTpuBaeTCsl O3HAKOMHTEIIbHOE HW3YYEHHUE CBS3U
MEXAY CIy4allHBIMM BEJIMYMHAMU U OINHCAHME OTOM CBSI3U C TOMOUIBIO
koddduiieHTa KOppeIsiuU U €ero BBIOOPOYHOTO aHajgora. OTH DIEMEHTHI
collepKaHUsl pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YUEHHYIO Ha YPOBHE
OCHOBHOTO OOIIero 00pa3oBaHMs, © BO MHOTOM OIMUPAIOTCS Ha CBEACHUS M3 KypCOB
ayreOpbl U TEOMETPHUH.

Emé ogun 35eMeHT conepkaHusl, KOTOPBIM MPeUIaracTcss Ha 03HaKOMUTEIbHOM
YPOBHE — MOCIE0BATEIBHOCTD CIyYalHbBIX HE3aBUCUMBIX COOBITUH, HACTYIAIOIINX B
eAMHUIy BpeMeHU. O3HAaKOMJIEHUE C PACIPEJCICHHEM BEpPOSITHOCTEH KOJIMYECTBa
TaKMX COOBITMII HOCUT pPa3BUBAIOLIMN XapakTep W SBISETCS AKTYaJbHBIM JUIS
Oyayuux aOMTYpHUEHTOB, MOCTYMAOIIUX Ha Y4eOHbIE CIEUUAIBHOCTH, CBA3aHHBIE C
OOIIECTBEHHBIMU HAYKaMHU, IICUXOJIOTUEN U YIIPaBICHUEM.

Ha u3yuenune yueOHOro kypca «BeposTHOCTb U CTaTHUCTHKa» Ha yriayOJEHHOM
ypoBHe oTtBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kiacce —
34 gaca (1 gac B Hezemio).



COJAEPXXAHME OBYUYEHUA

10 KUIACC

I'pad, cBsa3ubIil Tpad, mytn B rpade: mukisl U nenu. CreneHb (BaJeHTHOCTH)
BepiuHbl. ['padbr Ha mockocTu. Jlepesss.

CrnydyaliHble DKCIIEPUMEHTHI (OMBITHI) M CIy4ailHble COOBITHS. DJEeMEHTapHbIC
coObITHst  (Ucxonbl). BeposiTHOCTh ciydailHOro coObITHS. bin3ocTh 4acToThl U
BEpOSITHOCTU CcOOBbITHM. CiydallHbIE ONBITHI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HajJ COOBITUAMHM: IEpPECEUYECHHE, OO0BEAMHEHHE, MPOTUBOIOJIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcioBHass BEpPOSATHOCTb. YMHOXKEHUE BEpPOSTHOCTEN. JlepeBOo Cily4yalHOro
skcriepuMmenTa. @opmyna monHoM BepoaTHocTH. Popmyna baiieca. HesaBucumbie
COOBITHSI.

bunapHbIil cly4yallHBIM ONBIT (MCHBITAHUE), yCleX W Heynada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX HCIIBITAHHWM 110 mepBoro ycmnexa. I[lepectaHoBKH u
daktopuan. Yucno coueranuit. Tpeyronasuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepust He3aBuUCUMBIX UcnbITaHuil beprymmm. CiydailHblii BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyyaiinas BEINYMHA. Pacnipenenenue BEPOATHOCTEN. Juarpamma
pactpenenenua. Onepauuy Haja ClIydallHbIMM BEJIMYMHAMU. bHUHapHas ciydaiiHas
BenMuuHa. Ilpumepsl  pacnpeneneHuid, B TOM YHCIE TIE€OMETPUYECKOE W
OMHOMMAJIBHOE.

CoBmecTHOE pacrmpeneneHue JByX CIIydyaWHbIX BenuuuH. HeszaBucumbie
CIIy4yallHble  BEIMYMHBL.MAaTEeMaTU4eCKOE€  OXHMAAHUE  CIIyYahHOM  BEJIMYMHBI
(pactipenenenusi).  Ilpumepbl  NpPUMEHEHHS]  MAaTEMAaTHUYECKOTO  OXKHJIaHUS
(ctpaxoBanue, JoTepes). MareMaTHyeckoe OKUJaHue OWHApHOW CiIy4yalHOM
BEJIMYMHBI. ~ MaTeMaTu4eckoe  OXHUJAHUE  CYMMbl  CIy4YallHBIX  BEJIMYMH.
MareMaTnyeckoe 0KHJIaHue TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeiesieHu .

Jlucniepcust ¥ CTaHIapTHOE OTKIIOHEHHUE CIYYaiHOW BEJIMYUHBI (pacipeiesicHus).
Hucnepcust OuHApHOW  CIIy4ailHOW  BeIMYMHBL. MareMmaTudeckoe OXKUJaHue
MPOM3BEICHUS U JUCIEPCUS CyMMbl HE3aBUCUMBIX CIy4alHBIX BEIWYUH. Jlucnepcus
M CTaHJapTHOE OTKJIOHEHHWE OWHOMMANBHOTO pacnpenenenus. Jlucnepcus u
CTAHJAPTHOE OTKJIOHEHUE F€OMETPUYECKOIO PACIIPEIEIICHHUS.

11 KITACC
HepaBenctBo YeObiméBa. Teopema YeoOwiméBa. Teopema bepnynau. 3akoH
OonpIMX yncesn. BeiOOpouHbIil MeTo1 ccneaoBaHuil. BEIOOpOUHbIE XapaKTEPUCTUKH.



OneHnBaHWe BEPOSTHOCTH COOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO U3YUYEHHBIX PACIIPEACICHUM.

HenpepoiBHble cityyaiiHbie BenuuuHbl. [Ipumepsl. DyHKUMS IIOTHOCTH
BEPOSTHOCTHU pacrpeiesicHusi. PABHOMEpHOE pacrpe/iesieHUe U €ro CBOMCTBA. 3a/1auH,
MPUBOJAIIME K TIOKa3aTEIbHOMY paclpeleseHno. 3ajadyd, MPUBOJAIIME K
HOPMAJIBHOMY pacrpenesieHn0. OyHKIUs MIOTHOCTH BEPOSATHOCTH IMOKA3aTEIBHOTO
pacripenenenus, (YHKIUS TUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO paclpe/eieHus.
DyYHKIYS TJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PacCIpe/IeJICHUSI.

IlocimenoBaTelbHOCTh  OAMHOYHBIX ~ HE3aBUCHMBIX  COOBITHIA. 3amaun,
NpUBOAAIIME K pactpenenenuto [lyaccona.

KoBapuanmst n1Byx ciydaiinpix BennuuH. Koadduiment nuHeitHON Koppesuuu.
CoBMecTHBIE HAOIIOICHHS JIBYX BeMYHMH. BBIOOpOUHBI KOADOHUITUEHT KOPPEIAIUU.
Paznuuue mexay JNTMHEMHOW CBSI3bI0O M MPUYMHHO-CIICACTBEHHOM CBS3bIO. JIMHEHAs
perpeccusi, METOJl HAMMEHBIINX KBAPaTOB.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKON TMO3ZUIMK O0YYaIOIIErocsi Kak akKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUMCKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX
OCHOBaX  (PYHKIIMOHWPOBAHUS  PA3NHUYHBIX  CTPYKTYp, SBJICHUH, MPOLEIYP
IpakIaHCKOT0 001IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMO/ICICTBOBATH C
COIIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUHM C UX (DYHKUIUSIMHU U HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM HJICHTUYHOCTH, YBAXKECHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIICHHE K
TOCTHKEHUAM POCCUUCKUX MATEMaTUKOB U POCCUHCKONM MAaTEMATUYECKOM UIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTWKEHUW B JPYrMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCHICKOTr0 Hapoja, c(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IIOBEICHUS, CBA3AHHOIO C NPAKTUYECKUM
MIPUMEHEHUEM JOCTHUKEHUM HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIOUYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1a4, PEIICHUM, pacCyKICHHUN, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTeMaTUUYECKUE 3HAHUS B MHTEpecax
3I0POBOTO W 0O€30IMacHoro olpasa JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE TMHTAHUE, COAJTAHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
peryisipHas (u3MYecKas aKTUBHOCTh), (PU3HUECKOE COBEPIICHCTBOBAHUE IPHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHHUE IIEHHOCTH TPYIOJIIOOWS, MHTEPEC K Pa3INIHBIM
chepaMm mNpPOPECCHOHAIIBHON JEATeTLHOCTH, CBS3aHHBIM C MaTEMaTUKOW H €&
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYECKOMY O0pa30BaHUIO U CaMOOOpPA30BAHMIO HA MPOTSHKEHWU BCEU JKU3HU,



FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 33]]a4 MaTeMaTUYECKON
HaIpaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, IOHUMAaHHE  BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX TIPOILIECCOB HA COCTOSIHUE MNPUPOJHON U COLUAIBHOU
Cpelbl, 0OCO3HAHUE TI00aTHFHOTO XapaKkTepa IKOJOTUIECKUX MPOOIeM, OpPUSHTAIUS Ha
IPUMEHECHHE MaTeMAaTHYECKUX 3HAHWUM JJI PElICHUs 3a/iad B 00JIACTH OKpYIKaroIiei
cpedpl, TUIAHUPOBAHHWE IIOCTYMKOB W OIICHKM WX BO3MOXKHBIX ITOCJEJACTBHM IS
OKPY’KaroIeh Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh  MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAyKU W OOIIECTBEHHON NMPAKTUKH, MOHMMaHHWE MaTeMaTHYCCKOU
HayKH Kak cdepbl 4eT0BEYECKOM JEATEIbHOCTH, ITANOB €€ pa3BUTHSA M 3HAYUMOCTHU
JUIS pa3BUTHUS LIMBUJIM3AIMU, OBJIAJICHUE S3bIKOM MAaTEMaTUKH M MaTeMaTHYECKOU
KYJbTYpPOM Kak CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIISATh IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISIT M XapaKTEpHU30BaTh CYIICCTBEHHBIE IMPU3HAKH MATEMaTUYECKHUX
00BEKTOB, TIOHATHI, OTHOIIEHUH MEXIY MOHATUSIMH, (HOPMYITUPOBATH OMpPEAeICHUs
MOHATHUM, YCTaHABIMBATH CYIIECTBEHHBIN MpPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
000011IeHHS U CPABHEHM I, KPUTEPUHU ITPOBOJIMMOI0 aHAIN3A;

BOCIIPUHUMATD, dbopMyIpoBaThH u npeoOpa3oBLIBAThH CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MAaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEUHUS B
(dakTax, JaHHBIX, HAOJIOJCHUSX U YTBEPXKIACHUAX, IMpejjaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYU;

nenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUN 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOATENIBHO J0KAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BBHICTpAWBaTh apryMEHTAIIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATH CIIOCO0 pereHust yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBLKO BApUAHTOB
pelieHus, BRIOupaTh HauboJiee MOAXOAANIUN C YYETOM CaMOCTOSITEILHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:



HCIIONIb30BaTh BOIPOCHI KaK MCCIIEJOBATENbCKUNA HMHCTPYMEHT TO3HAHUS,
dbopMynpoBaTh BOMPOCH!, (PUKCUPYIOIINE MPOTUBOpEUHE, MpoOIeMy, YCTaHABIUBATD
UCKOMOE W JaHHOe, (OpMUPOBATh THUIOTE3y, APTyMEHTHUPOBATH CBOIO MO3UIIMIO,
MHEHUE;

MPOBOANTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKkoro oOBEeKTa, SBIICHHUSA, MpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOSTENbHO (opMylIHpoBaTh 00O0OIIEHUS M BBIBOJALI IO pPeE3yJibTaTam
IPOBEIEHHOTO HAOJIOICHHUS], UCCIIEAOBAHMS, OLIEHUBATh JJOCTOBEPHOCTh MOTYyYEHHBIX
PE3yNbhTaTOB, BHIBOJOB M 000OIIECHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE TIpoIlecca, a TakKe BBIIBUTAThH
IPEIOJIOKEHNS O €TO PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUMTH WH(OPMALMW, JAaHHBIX, HEOOXOAMMBIX [JIsi OTBETa Ha
BOMIPOC | JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh WH(GOPMAIIMI0O M3 WCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIM3HPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETHUPOBATh MH(POPMALMIO PA3IUMYHBIX BUIOB U (hopm
IpeJICTaBICHMUS,

CTPYKTYpUpPOBaTh HH(POPMAINIO, MPEACTaBIATh €€ B pasIUYHbIX (opMax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HA/IEKHOCTh UH(POPMAIMH [0 CAMOCTOSATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIC y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIHUPOBATh CYXACHUS B COOTBETCTBUM C YCJIOBHSIMH U
LEeJISIMU OOILEHHUS], ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS 110 X0y pELIEHUs 3a/1a4i, KOMMEHTUPOBATh
MOJIyYEHHBIA PE3yJIbTAaT;

B X0/€ OOCYXXIEHHs 3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3aJauu, BbICKa3blBaTh W€, HALIEJICHHbIEC HAa MOUCK PELeHHUS,
CONIOCTAaBJATh CBOM CYXIEHHS C CYXICHUAMH JPYIMX YYaCTHHUKOB JHAiora,
0oOHapy>KUBaTh Pa3IMUMEe U CXOJCTBO MO3UIMH, B KOPPEKTHOU popMme hopMyInpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTATHl PELICHUS 3a7aud, SKCIEPUMEHTA, HCCIEIOBAHMS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajay
MPE3EHTALUU U OCOOEHHOCTEHN ayTMTOPHUH.



PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE JelCTBUS

Camoopranusanmsi:

COCTABJISITh IUIAH, AJITOPUTM PEIICHUS 3aJlayd, BBIOMpATh CIOCOO pEIIeHHs C
y4€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yI€TOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHbIN HHTEJJIEKT !

BJIaJICTh HABBIKAMM TO3HABATEJIbHON pedieKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUA ¥ MBICIHMTENBHBIX MPOLIECCOB, HMX PpPe3yJbTaTOB, BIAJETh CIOCOOaMU
CaMOMPOBEPKHU, CAMOKOHTPOJISI Mpoliecca M pe3yJsibTaTa PEIIeHHs MaTeMaTH4YeCKOM
3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TPU PEIICHUH 33J]1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YJIbTAaTa ICIH M YCIOBHUSAM, OOBICHATH MPUIMHBI
JTOCTIKCHUSI WU HEJAOCTYIKEHHUS PE3yJbTaTOB JACATEILHOCTH, HAXOJWUTh OIIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

NOHUMAaTh U KCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOW W WHIWBHUIYaIbHOU
paboTHI TpH pPEIICHUH YYEOHBIX 3a]1ad, MPUHUMATH 1€ COBMECTHOH JIESITCIIBHOCTH,
IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pacmpeneisTh BUILI pPadoT,
JIOTOBApUBATLCA, OOCYXJAaTh MPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIIOJICH;

y4acTBOBAaTh B TPYIIOBBIX (GopMax padoThl (00CyxkaeHUs, OOMEH MHEHH,
«MO3TOBBIE IMITYPMBD) W WHBIC), BHITIONHATH CBOIO YaCTh pabOTHl U KOOPAUHUPOBATH
CBOM JICHCTBHSI C APYTMMH YICHAMH KOMAaHJIbI, OI[EHUBATh KaueCTBO CBOETO BKJaJa B
001U IPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

IMMPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuiicss HAyquTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: Tpad, TUIOCKUI rpad, CBA3HBIN rpad, MyTh B
rpade, 11enb, LUK, 1ePeBO, CTENEHb BEPUIMHBI, IEPEBO CIYUYatHOrO SKCIIEPUMEHTA;

CBOOOJHO  OMEpPUPOBATh TMOHATHSAMHU: CIy4YaWHBIA 3KCIEPUMEHT (OIbIT),
Clly4ailHoe cOObITHE, DJIEMEHTApHOE ClydailHOe COOBbITHE (AJIEeMEHTapHBIA HCXO.)
CJIy4aiiHOTO OMbITa, HAXOJAUTh BEPOSITHOCTH COOBITUN B OIBITaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxXOJUTh W (POPMYJUPOBATH COOBITHS: TepecedeHrue, OObEIMHEHUE IaHHBIX
cOOBbITHH, COOBITHE, TPOTUBOIIOIOKHOE JaHHOMY, UCIIOJIL30BaTh AUAarpaMMebl Diliepa,



KOOPAMHATHYIO MPSAMYIO JUJISl PELIeHMs 3a]ad, MOJb30BaThCSA (POPMYJION CIOKESHHS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEHN ABYX M TPEX CIy4YailHbIX COOBITHI;

OIEpUpPOBATh IMOHATUSAMHU: YCIOBHAs BEPOATHOCTb, YMHOXXCHHE BEPOSITHOCTEW,
HE3aBUCHUMBbIE COOBITHS, JAEPEBO CIYYalHOIO 3KCIEPUMEHTA, HaXOAUTh BEPOSATHOCTU
COOBITUH C TIOMOUIbIO TpaBWJIa YMHOXEHHS, JiepeBa CIIy4alHOTO OIIbITa,
UCIIOJIb30BaTh (DOpMyITy MOJIHOM BeposiTHOCTH, (hopMyiy balieca mpu perienun 3aaad,
OTIpeENsATh HE3aBUCUMOCTh COOBITMH MO (hopMysie M MO OpraHU3alMU CIy4dailHOro
DKCIIEPUMEHTA;

OPUMEHATh M3yYCHHblE KOMOMHATOpHBIE (QOPMYJbl A I[EPEUUCTICHUS
AJIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITHI CIIy4ailHOrO OMbITa, PEIICHMS 3a/1a4y
10 TEOPUH BEPOSITHOCTEM;

CcBOOOIHO ONEPUPOBATh MOHATUSIMH: OMHAPHBIN CIIy4ailHbIN ONBIT (MCIIBITAHUE),
ycnex W HeyJnada, HE3aBUCHMBIE WCIBITAHUA, CEPUSA HUCIHBITAHUW, HAaXOAUTh
BEPOSITHOCTH COOBITHII: B CEPUM UCIBITAHUM J0 MEPBOrO yCIeXa, B CEPUH UCIBITAaHUMI
bepHymiu, B oONbITE, CBSI3aHHOM CO CIy4yallHbIM BBIOOPDOM W3 KOHEYHOH
COBOKYITHOCTH;

CBOOOZIHO OINEpUPOBaTh NOHATUAMU: ClyyaiiHash BEJIMYMHA, pacIpeleeHHe
BEPOATHOCTEM, JAMarpaMma pacrpeaeieHus, OuHapHas clydaiiHas BeJIMYUHA,
reOMETPUUYECKOE, ONHOMHMAIIBHOE PacIpeeiICHUE;

ONEPUPOBATh TMOHATUSAMM: COBMECTHOE PACHpEACICHUE JABYX CIyYalHBIX
BEJIMYMH, HCIOJIb30BaTh TAOJIMIly COBMECTHOIO paCIpeleseHHUs] JBYX ClIydailHbIX
BEJIIMYMH JUIsL  BBIACICHUSA PACHPENCIICHUS KaXJAOW BEIWYUHBI, OIPEHCICHUA
HE3aBHUCUMOCTH  CIIy4YallHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBaTH  IMOHSATHEM
MaTE€MaTUYECKOr0 OXKUJAHUS CIIy4ailHOM BENWYMHBI (pacrpeaesieHus), NPUMEHSTh
CBOMCTBA MAaTEMATHYECKOTO OXHUAAHUSA IIPU  PEIICHWM 3a1ad, BBIYUCIATH
MaTeMaTHYeCKOe OXKHUJaHUEe OMHOMHAIBHOIO U T€OMETPUYECKOrO pacIpeleieHMUI;
CBOOOZIHO  ONEpPUpPOBaTh TMOHATHUAMU: JUCHEPCUs, CTaHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, INPUMEHATH CBOMCTBA JUCIIEPCHUM CIYyYalHOW BEIUYHMHBI
(pactipenenenusi) Npu pEUIEHUM 3a]ay, BBIUMUCIATH JUCIEPCUI0O M CTaHIApTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipeleIeHUH.

K xoniry 11 kiaacca oOyyaromuiicss HAy9uTCs:

BBIUKCIISTH BHIOOPOYHBIE XAPAKTEPUCTUKHU IO JTaHHOW BBHIOOPKE M OIICHUBATh
XapaKTEPUCTUKNW  TEHEPAJIbHOM  COBOKYNHOCTH  JAaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaM. OLEHHUBaTh BEPOSITHOCTH COOBITHMM M TPOBEPSTh NPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BI, NTOJIb3YSACh N3YYEHHBIMU PACIIPEACIICHUSIMY,

IIPUBOJIUTH IIPUMEPHI 3a7a4, MPUBOIAIINX K IOKA3aTEILHOMY PaCIpEIEICHHUIO,
3a/1a4, NPUBOIAIIMX K HOPMajgbHOMY pacnpenencHuto. OnepupoBaTh MOHATHIMMU:
(GyHKUMS TUIOTHOCTH BEpPOSITHOCTH TOKA3aTENIbHOTO  pachpeAesieHus, (yHKIUS



IUIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO pacnpezeneHusi, (yHKIUS IUJIOTHOCTH U
CBOMCTBA HOPMAJIBHOTO  PAaCIpeeICHUS;0NpPEeAesITh KOIPPUIUEHT JHUHEHHOU
KOPPEISIIH, BEIOOPOUHBIN KOI(D(OUITUEHT KOPPEISIIH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie | IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 DneMeHTHI Teopuu rpagos 3
9 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUIM
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. CI10’K€HHE U YMHOKEHHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocse1oBaTeNbHBIX UCTIBITAHUI.
5 Wcnbrtanus bepaymm. CiaydaiiHelii BBIOOp 5
U3 KOHEYHON COBOKYITHOCTH
6 CiyuaiiHble BEJIMUMHBI U paclIpeeIcHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KITACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aKkoH 0ONBIIHUX YUCEI

DJIEMEHTBHI MATEMATHYCCKON CTATUCTHKH

HenpepbiBHbIE CiTydaliHbIE BEIMYUHBI
(pactipenenenus), Moka3zaTeabHOE U
HOPMaJIbHOE paclpeieeHus

Pacnpenenenue Ilyaccona

CBs3b MCKOY CJIy‘Iaf/'IHBIMI/I BCJIIMYNHaAMU

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

11 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34 1




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabubie | IlpakTuueckue Aara tupposkic
Bcero U3ydeHusi = oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypest
1 I'pad, cBs3HEBIN rpad, MpeacTaBIcHIe 1
3aJ]auu C MOMOIIBIO Tpada
5 Crenensp (BaJIeHTHOCTb) BepluuHbL. [1yTh B 1
rpade. Llenu u TUKITBI
3 I'padsl Ha TOCKOCTH. [lepeBo cirydaitHOTO 1
JKCIIEPUMEHTA
CrnyuaitHble SKCIIEPUMEHTHI (OTBITHI) U
4 ciyyaitHble cOOBITHS. DIeMeHTapHbIe 1
COOBITUS (MCXOBI)
BeposiTHOCTB ci1y4aiiHOrO COOBITHS.
5 BeposiTHOCTH cOOBITHI B OIIBITaX € 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU
BeposiTHOCTB cityyalfHOTO COOBITHSI.
5 BeposiTHOCTH COOBITHII B OTIBITaX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH
7 [Tepecedyenne, 00beTMHEHNE MHOKECTB H 1

COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.




@opMyta CII0KEHUS BEPOSITHOCTEH

VYcioBHas BEpOATHOCTb. Y MHOYKEHHE

8 BeposTHOCTeH. DopMyiia yCIOBHON
BEPOSATHOCTH
VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE

9 BepoATHOCTEH. PopMysia yCIOBHOM
BEPOSATHOCTH

10 dopmyra MoIHONH BepOATHOCTH

11 ®opmyna baiteca. HezaBucumblie coObITHS

12 KomOunHaTOpHOE MPaBUIIO YMHOKEHHUS.
IlepecTanoBku U paxkTopual

13 Uucno coueranuii. Tpeyronbauk [lackains

14 ®opmyna bunoma HproToHa
KonTponbnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOYKECTBA,
KoMOMHaTOpHKa"
buHapHbIii cirydaiiHbIi ONBIT (MCIIBITAHKE),

16 ycrex u Heyaada. HezaBucumeble
ucnbiTanus. Cepust He3aBUCHUMBIX
WCTIBITAHUH JI0 IEPBOTO ycrexa

17 Cepust HE3aBUCHMBIX UCIIBITAHUH J10
MIEPBOTO ycrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHUH
beprymm

19 CrnyyaitHbiif BBIOOp U3 KOHEYHOU

COBOKYITHOCTH




20

[TpakTudeckasi paboTa ¢ UCIOJIB30BAHUEM
ANEKTPOHHBIX TAOJIHII

21

Canyuaitnas BennuuHa. Pacnipenenenue
BEpOsATHOCTEN. Jlnarpamma pacupezeneHus

22

Onepanuu Haj CIy4ailHBIMU BEIMYUHAMHU.
[Ipumepsl pactipenenenuii. bunapnas
cllydaiiHas BeJIMYKHA

23

FCOMeTpI/I‘leCKoe pacpeaciCHue.
bunomuansHOE PaCIIpeaACICHUC

24

MatemaTuueckoe 0XKHIaHNuE CIIy4aliHON
Benn4UHbI. COBMECTHOE pacpelelICHue
JIBYX CIly4aWHBIX BEIUYHMH

25

HesaBucumeble ciiydaiiHble BEJIMUMHBI.
CBoOMCTBa MATEMAaTHYCCKOTO OXKHMIAHHUS.
Marematuueckoe oku1anue OMHapHOM
CIIy4alHOU BEIIMYHUHBI

26

MatemMaTudeckoe OXKUgaHne
F€OMETPUUYECKOTO U OMHOMHUATBLHOTO
pacrpeneeHnn

27

Jlucniepcust M CTaHAAPTHOE OTKJIOHEHWE

28

JHucnepcust OuHapHOU CiydaiiHOMN
BenM4KHbI. CBOWMCTBA JUCTIEPCUU

29

MareMaTHuecKoe OKHIaHue MMPOU3BCACHUA
" JUCIICPCHUA CYMMBI HC3aBUCUMBIX
CJ'Iy"-IEIfIHBIX BCINYNH

30

I[I/ICHepCI/IH OMHOMHMAIIBHOTO




pacnpenenenus. [Ipaktuueckas padoTa ¢
MCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIUI]

Jlucniepcust U CTaHAAPTHOE OTKJIOHEHHUE
reOMETPUUYECKOTO pacIpe/ieIeHHUs. .

31 1
[IpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIHUII

32 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
KonTponbnas padora No2: "HcneiTanus

33 bepuymu. CiydaiiHble BEIMUUHBI U 1
pacnpenenenus"

34 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepasenctBo Yeobbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEI

Hepaencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryim. 3akoH
OOJIBIIINX YHCEIT

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YKCeT

Br160pouHbIii METO/T MCCIIeIOBaHMIA

HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIb30BAHUECM

OJICKTPOHHBIX Ta6J'II/II_I

FeHepaﬂBHa}I COBOKYIIHOCTb U cnyqaﬁHa;I

BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OIeHKa CPETHETO 1

JIUCIIEPCUU TEHEPAIIbLHOM COBOKYITHOCTH C

MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh M CIIydaiiHast

BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlieHKa CpeTHEro U




JIUCIIEPCUU TEHEPAIIbLHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTHK

OrneHuBaHUE BEPOSTHOCTEH COOBITHH TIO

8
BBIOOpKE
Cratuctuueckas runoresa. [IpoBepka

9 MPOCTEHIINUX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYEHHBIX pacrpeaeeHui
Craructuueckas runoresa. [Iposepka

10 MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
W3YYEHHBIX pacnpeaeneHuit

1 [TpakTrdeckas paboTa ¢ UCMOJIB30BaHUEM
AJIEKTPOHHBIX TAOJIUIT

12 [TprMepsl HEMTPEPHIBHBIX CITy4alHBIX
BenurH. OYHKIUS IOTHOCTHA BEPOSATHOCTH
PaBHOMepHOE pacnipenenenue. [Ipumepst

13 3aJa4, MPUBOISIINX K ITOKA3aTEILHOMY U K
HOPMAaJIbHOMY pacIpeeIeHUsIM

14 OYHKIWS TIOTHOCTH BEPOSITHOCTH
MIOKa3aTeIbHOTO pacTpeICICHUS

15 OYHKIWS TIOTHOCTH BEPOSITHOCTH
HOPMAaJILHOTO PaCIpeeTICHHS
IlociemoBaTeNIbHOCTE OMHOYHEIX

16 HE3aBUCUMBIX coObITHH. [Tpumep 3amgaun,
NpUBOAALICH K pactipenenenuto [lyaccona

17 [IpakTudeckas paboTa ¢ UCIOIH30BAHHEM

SJICKTPOHHBIX Ta6J'II/II_I




KoBapuanus nByx ciiyyaliHbIX BEJIMYKH.

18 Koadduument xoppensaunu

19 CoBMmecTHBIC HAOTIOIEHUS IBYX BETUYHUH

20 Bri6opounsiii k03 punmeHT Koppensum

21 Paznuune Mex 1y IMHEWHOU CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTrueckast paboTa ¢ HCIOIBL30BAaHHEM
3JIEKTPOHHBIX TAOIUI]

24 [IpencraBneHue JaHHBIX C TOMOILIBIO TAOIUIY
Y IMarpaMM, OlHcaTeNbHas CTATUCTHKA

o5 OneITHI ¢ paBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Berruucnenue BeposTHOCTEH COOBITHI C
npUMeHeHHeM GopmyI
Brraucnenue BeposTHoCTEH COOBITHI C

97 IpUMEHEHHEM TpapHUUeCKUX METOIOB:
KOOpAMHATHas MpsimMasi, 1EPEBO, AUarpaMma
Ditnepa

28 CiyuaiiHble BEJIMUMHBI U paclpeeIeHUs

29 MareMaTnueckoe 0KMIaHUE CIIy4aliHOU
BEJIMYMHBI

30 MaremaTruecKkoe OKHIaHUE CITyYaHON
BEJIMYMHBI

31 KonTponbhas pabota: "BepostHOCTb U

cratucTuka"




Brraucnenue BeposTHOCTEH COOBITHH C
32 npuMeHeHneM GopMyIl U rpaduyecKux
METOJ0B

Brruucienue BepoATHOCTEH COOBITUH €
33 npuMeHeHueM (Gopmyi u rpagudecKkux
METO/IOB

Cry4aifHble BEJTMYMHBI M PaCIpeIeTICHUS.
34 MaremaTrueckoe 0OXHUAaHue CITy4aiiHON

BCINMYHMHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeJbHOI MPOrPaAMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
6.2 OnepupoBaTh MOHATHSAMH: cpefHee apudmeruyeckoe, MearaHa, Haubobliee,
HavMEHbIIIee 3HaU€HHE, Pa3MaX MacCHUBa YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSMU: CIYYalHBIN SKCIEPUMEHT (OMBIT) U ClydaiHOe
coObITHE, AJIIEMEHTAapHOE COOBITHE (RJIEMEHTAPHBIN MUCXOM) CIY4YaiflHOTO OIbITA;
6.3 HaxOJIUTb BEPOSTHOCTH B ONBITAX C PABHOBO3MOXKHBIMH CIIy4allHBIMU
COOBITUSIMHA, HAXOJIUTh W CPAaBHUBATH BEPOSITHOCTH COOBITUM B H3yYEHHBIX
CIIyYalHBIX SKCIIEPUMEHTAX
Haxomute n GopmynupoBaTh COOBITHS: TIepecedeHNEe U OOBEIMHCHHUE JTaHHBIX
6.4 COOBITHIA, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY COOBITHIO; TIOJIB30BATHCS
' auarpaMmamMu Ousepa U GOpMyJoN CIOXKEHHS BEPOATHOCTEH NpPH pEHICHUH
3a1a4
OnepupoBaTh MOHATUSMHU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMbBIC COOBITHS;
6.5 HaxOJIUTh BEPOSTHOCTH C MOMOIIBIO MIPABUJIA YMHOKEHHS, C TIOMOLIBIO JIEpeBa
CIIy4allHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS TIPU PEIICHUH 3a7a4
OnepupoBaTh MOHATHUSMH: WCHOBITAHWE, HE3aBHCUMBIE HCIIBITAaHUS, CEpuUs
6.7 UCIBITAaHUHM, YyCIeX M HEyAaya; HaXOIUTh BEPOSTHOCTU COOBITHII B CEepUU
' HE3aBUCUMBIX MCIOBITAHUM [0 TMEPBOrO YCIEXa, HAXOJUTh BEPOSTHOCTH
coObITHI B cepuu uctpiTanuit bepHynnum
6.8 OnepupoBaTh MOHSATUSIMU: ciyvaiiHas BEIIMYMHA,  paclpeelieHue
' BEPOSITHOCTEH, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepPsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
pe3yjabTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHMBaTh BEPOSATHOCTH 3HAYECHHMM CIIy4ailHOW BEIMYMHBIIIO PACIPENEICHUIO

HJIK C TOMOIIBIO JUarpamMmm




OHGpI/IpOBaTB MOHATHUEM MATCMATHYCCKOI'0 OXHWAaHHWsA, NPUBOAWUTL IMPUMCPLL

5.2 TOTO, KaK MPHUMEHSETCS MaTeMaTHYeCKOe OXHJIAHWE CIy4yalHOW BEIMYUHBI,
HAXOJUTh MaTEMaTUYECKOE OXKUIAHKE 10 JAHHOMY PacIpeIeICHHIO

53 HNmeThb npeacTaBiaeHUE 0 3aKOHE OOJIBIITUX YHCETT

5.4 HiMeTh npeicTaBlIeHue O HOPMaJIbHOM paclpeiesicHuN




Kon

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBienre AaHHBIX C MOMOIIBI0 Tabmuiy u auarpamm. CpenHee apudmerndeckoe,
MearaHa, HauOosblllee W HaUMEHbIlIee 3HAUYCHHUSA, pa3Max, JUCHEpCHs M CTaHAapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB

6.2

CrnyyaitHble AKCHEPUMEHTHI (OMBITHI) U CIIy4aiHble COOBITHA. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciiydallHOTO COOBITHS. bBIM30CcTh YacTOTBIM  BEPOSITHOCTH
coObiTuii. CrydaiiHble ONBITHI C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Omnepauuu Hajx COOBITHSAMM: IepeceueHue, o0beIUHEHHUE, NMPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciaokeHus: BEposSTHOCTEN

6.4

VYcnoBHas BEPOATHOCTh. Y MHOKEHHUE BEPOATHOCTEU. JlepeBO CiaydyallHOrO 3KCIIEPUMEHTA.
dopmyna moaHON BeposaTHOCTH. He3aBrucHMbIe COOBITHS

6.5

Kombunatopaoe npasuno ymHoxeHus. [lepectanoBku u Qakropuan. Yucno couyeraHuil.
Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa

6.6

bunaphblii ciyyaiiHbli ONBIT (MCHBITAHUE), ycIeX M Heyaada. HezaBucumble MCHBITaHUS.
Cepust HE3aBUCHUMBIX HCHBITaHUN 10 mepBoro ycmnexa. Cepusi HE3aBHUCUMBIX HCIBITAHUN
beprymn

6.7

Crnydaiinast BenuuuHa. Pacrmpenenenue BeposTHOcTed. Jlmarpamma pacrpeiesieHus.
[Ipumepsl pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

Kon

11 KITACC

IIpoBepsieMblii JJIEeMEHT COePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBele XapaKTEPUCTHKU CIyYalHBIX BEJIMYMH: MaTEMaTHUECKOe OXUAAHUE,
JUCHepCuss U CTaHJApTHOE OTKJIOHEHue. llpumepsl mNpHUMeHEHUs MaTeMaTHUYecKOro
OXXKMJaHWs, B TOM 4YHCI€ B 3aJadax W3 IOBCEIHEBHOW >KM3HU. Maremaruueckoe
OKUJlaHue OMHApHOM cilydyallHOM BeIMUYMHBL. MaTeMaTHuecKoe OXKUAaHUE CYMMBI
CIIy4alHbIX BEIWYMH. MaTeMaTUuecKOoe OXHJaHWE U JIUCIEPCHs] T€OMETPUYECKOr0 U
OMHOMMAJILHOTO pacrpeaeaeHni

5.2

3aKoH OOJBIIMX YKCEN U €r0 poiib B HayKe, Mpupojie u obiiecTBe. BEIOOPOUHBIH METOT
HUCCIIENOBaHUN

5.3

[TpuMepbl HEMPEPHIBHBIX CIyYalHBIX BEIWUYWH. [[OHSATHE O TUIOTHOCTH paclpeeiCHusl.
3amaun, NPUBOIAIIME K HOPMAJIBHOMY pacnpezeicHuio. [loHSITHE O HOPMaJIbHOM
pacrpeeneHuu







IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue metonamu 10Ka3aTeiabCTB, aIrOPUTMaMU PELICHMs 3a/1ady; YMEHHUE
dbopMynupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICIICHUE, aKcuoMma,
TE€OpeMa, CIIEJCTBUE, CBOMCTBO, NpPHU3HAK, JOKA3aTEIbCTBO, PaBHOCHIIbHBIE
GbOopMyIUPOBKH; TPUMEHATh UX; yMeHHe (opmynaHpoBaTh o0OpaTHOE U
IIPOTUBOINOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH IMPUMEPHl U KOHTPIPUMEPHI,
HCII0JIB30BaTh METOJI MaTEMAaTUYECKON MHAYKIMHU; MPOBOAUTH J10KA3aTEIbHbIC
paccyXAeHMsI MpU PELICHUH 3a7ay, OLIEHHWBATH JIOTHYECKYIO IPaBUIIBHOCTh
pacCyXJI€HUI; YMEHHUE ONEPUPOBATH MOHITUIMU: MHOKECTBO, IOJMHOXKECTBO,
omepanuyd  HaJ  MHOXECTBAaMH; YMEHHME  HCIOJb30BaTh  TEOPETUKO-
MHO>KECTBEHHBII anmapar JJisg ONMCaHUsl pPeajbHbIX MPOLIECCOB U SIBJICHUN U
IpU pelIeHUH 3a]ad, B TOM YHUCIIE U3 APYruX y4eOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMH: Tpad, CBSI3HBIA rpad, aepeBo, HukiI, rpad Ha
IUIOCKOCTH; YMEHHUE 337aBaTh W OMHCHIBATH rpadbl Pa3slIUUYHBIMU CIIOCOOAMU;

HCIIOJBb30BaTh Fpa(i)LI IIpu pCHICHUUN 3aJ1a4

YMeHue onepupoBaTh NOHATUAMHU: HaTypaJbHOE YHCIIO, LIETI0€ YHUCIIO, CTENIEHD
C 1enblM I[IOKa3aTelaeM, KOpeHb HaTypaJbHOM CTENEeHH, CTeNeHb C
paloOHaJIbHBIM II0KA3aTeleM, CTENEHb C JACUCTBUTEIBHBIM II0KA3aTelEM,
J0rapu(mM 4ucia, CHHYC, KOCHHYC U TaHI'€HC IIPOU3BOJIBHOIO YKCIIA, OCTaTOK
[0 MOAYNIO, PAalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHbIX, LENbIX, pallMOHAIbHBIX, JIEHCTBUTENIbHBIX YHCENl; YMEHHE
UCIOJIb30BaTh TNPHU3HAKU JIEIMMOCTH, HAaUMEHbIIMM OOUMiA JenuTens Hu
HauMeHblllee oOllee KpaTHoe, alropuTM EBKiIuAa Mpu pelieHuu 3ajad;
3HAKOMCTBO C Pa3jIMYHbIMHM NO3ULHOHHBIMU CHCTEMaMHU CUHCJICHMS; YMEHUE
BBIMIOJHATh BBIYKMCIEHUE 3HAUE€HUH M MNpeoOpa3oBaHUs BBIPAXKEHHH CO
CTeTIEHSAMH U Jorapugmamu, npeoOpa3oBaHus JApoOHO-pallMOHAIBHBIX
BBIPQXXECHHUI; yYMEHHE OIEepUpoBaTh MOHATUSAMHU: MOCIEJOBATEIbHOCTb,
apudMeTHuecKasi TMpOrpeccusi, reoMeTpuueckas Iporpeccus, OeCKOHEYHO

yObIBarowias reoMeTpuyecKast MIPOrpeccusi; yMEHHE 3aJ1aBaTh




MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IMOMOULIBIO PEKYPPEHTHBIX (opmMyIt;
YMEHUE OIEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO, CONPsHKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMeHT KOMIUIEKCHOTO uyucia, (opma
3allUCH  KOMIUIEKCHBIX 4YHcel (TeoMeTpudecKkas, TPUTOHOMETpUUYecKas M
anrebpanyeckasi); yMeTb TMPOU3BOAMTH apupMeTHUYEeCKHe JEUCTBUA C
KOMIUIEKCHBIMH ~ YHUCJIaMHU; NPUBOAUTH  TNPUMEPHl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEN; OIEepUpPOBATh MOHATHUSMU: MaTtpuma 2X2 u 3X3,

OIMpCACIIMTCIIb MAaTPHULIbI, FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHuEe OomnepupoBaTh IOHSATHUSIMH: pPallMOHANBHBIC, HPPALUOHAIBHEIC,
NoKa3aTeJbHbIe, CTENEHHbIe, JIorapu(MUUYECKUE, TPUTOHOMETPUUECKHE
YpaBHEHHSI U HEPABEHCTBA, MX CHCTEMBI; YMCHUE OIEPHPOBATH MOHATHUSIMH:
TOXKIECTBO, TOXKAECTBEHHOE TpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
cucTeMa ypaBHCHUH W HEPaBCHCTB, PABHOCHIBHOCTh YPaBHEHUH, HEPABCHCTB
U CHCTEM; YMEHHUE PEelIaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO
pa3IMYHBIX MPUEMOB; peElIaTh YpaBHEHHS, HEPABCHCTBA W CHCTEMBI C
napaMeTpoM; MPUMEHSATh YPAaBHEHHSI, HEPABEHCTBA, MX CUCTEMBI JIUIsl PELICHHUS
MaTeMaTHUYECKUX 33734 U 3aJad U3 Pa3IMYHbIX 00JIacTei HAYKH U pealibHOU

KHU3HU

YMeHue  onepupoBaTh HOHATHUSAMH:  (QYHKOMSA, YETHOCTh  (PYHKIUH,
NEPUOJIMYHOCTh  (YHKLIMH, OTPAHUYEHHOCTh (DYHKIUMH, MOHOTOHHOCTb
byHKIHUM, JKCTpeMyM (YHKIMU, HauOOJbIIEe W HAMMEHBIIEE 3HAYCHUS
(GYHKLIMM Ha TNPOMEXYTKE, HeNpepblBHAs (QYHKLHUSA, ACUMITOTHI Tpaduka
GyHKIIMM, TepBasi U BTOpas NPOU3BOAHAs (PYHKUIMHU, T€OMETPUYECKHH U
¢bu3nueckuii cMbICI MPOU3BOAHOM, IepBOOOpa3Hasi, ONpeeIEHHBIA UHTETpal;
YMEHHME HaXOAWTh acCUMNTOTHl Tpaduka (YHKIUU; YMEHHE BBIUUCIATH
IPOU3BOJIHBIE CYMMBbI, MPOM3BEAEHUS, YaCTHOIO W KOMIO3MLMHU (DYHKIIHIHA,
HaXOJUTh ypaBHEHHE KacaTelbHON K rpaduky (QyHKIMHM; YMEHUE HaXOAWUTbH
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIUI; yMEHUE UCIOIB30BATh MPOU3BOIHYIO
JUIsL  MCCIeOBaHUA (PYHKIMM, HAXOIUTh HaumOOJbIINE W HAUMEHbLINE
3HaYeHUs (QYHKUUH; CTPOUTHh TpadMKd MHOTOUWIEHOB C MCIIOJIb30BaHUEM
anmapara MaTeMaTHYeCKOro aHaiu3a; MPUMEHSTh MPOU3BOAHYIO  JUIS
HaXO0X/IECHNS HAWIY4YILIEro peleHUs B IPUKIIAJAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMYECKUX M (PU3NYECKUX 3a/layax; HaXOJUTh TUIOMIAIU U 00BEMBI (UTYD

C IIOMOIIBIO HUHTCIpaJia; MMPpUBOJUTH IMPUMCPLL MaTeMaTUu4CCKOro




MOJIETTUPOBAHUS C MTOMOIIBI0 U (depeHIINATEHBIX YPaBHEHHIM

YMmenue onepupoBaTh MOHATHSAMH: Tpaduk ¢(yHKumMu, oOpatHas (QyHKIMS,
KoMIo3ulusl (GyHKUMH, JMHEeHHas (QyHKUMS, KBaJgpaTuyHas (yHKIMS,
pauvoHanbHas  (QYHKUWSA, CTENEeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GyHkuuu, oOpaTHblE TPUTOHOMETPHUYECKHE (YHKIMH, IIOKa3aTelbHas |
Jorapudmuyueckas GyHKIUN; YMEHUE CTPOUTH TpadUKu U3Y4EHHBIX (PYHKIUH,
BBINOJIHATH IIpeoOpa3oBaHus rpaukoB (PyHKIMH, HCIOIb30BATh IPpauKu Ui
U3y4eHHs] TPOIECCOB W 3aBHUCHMOCTEH, NpU pEIIeHUH 3ajad W3 APYrux
y4eOHBIX NPEAMETOB M 3aJad M3 pealbHOW JKU3HU; BBIpaXKaTh (opMynamu
3aBHCUMOCTH MEXJIy BEJIMYMHAMM; HCIOJIb30BaTh CBOMCTBA W Trpaduku
GyHKUMH A pelleHus ypaBHEHUM, HEPaBEHCTB M 3a/ad C IapaMeTpaMmy;
n300paxaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOYKECTBA PEIIECHUN ypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue peniath TEKCTOBBIE 33/1a4U Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOIICHTHI,
JIOJIM YW YacTH, Ha JBM)KEHHUE, padOTy, CTOMMOCTh TOBapOB W YCIyT, HAJIOTH,
3ajaud U3 0O0JacTH YHpaBlIeHUS JUYHBIMH M CEMEHHBIMU (DMHAHCAMH);
COCTABJISITh BBIPAXKEHUSI, YPABHECHMSI, HEPABEHCTBA U MX CHUCTEMBI 110 YCJIOBHIO
3a[ja4uM, UCCIIEIOBATh MOJIYYECHHOE PElIeHUE U OLEHUBATh MPaBI0NOJ00HOCTh
pe3yabTaTOB; YMEHHE MOJEIUPOBATh pealbHbIE CUTyallMd Ha S3bIKE
MaTeMaTHKH; COCTABIISATh BBIPAKEHHUS, YPABHEHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 3a/1a4M, UCCIIE0BATh MTOCTPOCHHBIE MOJEIN C HMCIOJIb30BAaHHEM

anmapara ajnreOpbl, HHTEpIPETUPOBATh MOJYyYSHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpeaHee apu(pMeTHYecKoe, MeJuaHa,
HauOoJplllee M HaWMEHbIee 3HAUCHMs, pa3Max, IUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATDH
UHPOpMaLMIO, TPEACTAaBICHHYI0 B Tabiluiax, Ha JauarpaMmax, rpadukax,
OTpaXXaloOIlyl0 CBOWCTBA pEAIbHBIX IPOLECCOB M SBICHU; NpPEICTaBISAThH
UH(OPMALIMIO ¢ TOMOIIBIO Ta0JIUI] U AMarpaMM; UCCIel0BaTh CTaTUCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM I'pa)UyeCKUX METOJOB U JIEKTPOHHBIX
CpeACTB; rpaUYecKH HCCIIEeOBATh COBMECTHBIE HAOIIOJCHHS C TMOMOILBIO

JIMarpaMM pacCerBaHUs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHATHUAMU: CIIy4allHBIM OMBIT U ciy4yailHoe coObITHE,
BEPOSITHOCTh CIIy4aifHOTO COOBITHS; YMEHHME BBIYHMCIATH BEPOSTHOCTH C

UCIIOJIb30BaHUEM TpadUuecKUX METOJIOB; MPUMEHATh (GOPMYJIbI CIOKEHUS U




YMHOXEHHUSI BEPOSITHOCTEH, (OpMyTy IIOJHOH BEpOSITHOCTH, (QOPMYITY
Bepuymnnu, komOunatopuble (akTbl U (OPMYINBI; OLEHHBATH BEPOSTHOCTU
peanbHBIX COOBITHI; YMEHUE ONEPUPOBATh IMOHATUSAMHU: CIydaliHasi BEIMYNHA,
pacripesieieHue BEpOSTHOCTEH, MaTeMaTH4YecKoe OXXKUIAaHWE, ITUCIEPCUs H
CTaH/JapTHOE OTKJIOHEHHUE CIIyYaiHOHW BEIWYMHBI, QYHKIIMN PACIpelesieHUsS U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOIO M HOPMAJIbHOTO paclpeelCHU;
YMEHHE HCIIOIb30BaTh CBOWMCTBA M3YYCHHBIX PACHpPEACTICHUH Ui peIICHHS
3a1a4; 3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIIUX YHCEN, METOJbI
BBIOOPOUYHBIX HCCJIEJOBAaHMI; YMEHHE IPHUBOMUTH IPUMEPHI MPOSBICHUS
3aKoHa OOJIBIIMX YHUCEN B NMPUPOJHBIX M OOLICCTBEHHBIX SBICHHSAX; YMECHHE
OIIEPUPOBAThH TOHATUSMH: COYETaHNE, IEPECTaHOBKA, YUCIIO COYETAaHUH, YHCIIO
NEepecTaHoOBOK; OMHOM HpI0TOHA; yMEHHE IPUMEHITh KOMOWHATOPHBIE (DAKTHI
U pacCyXIeHHs Uil PEIICHHs 33/1a4; OLEHHBATh BEPOSTHOCTU pEabHBIX
COOBITHH; COCTAaBIIATh BEPOSTHOCTHYIO MOJEIb W HWHTEPIPETHPOBATH

HOJ'IyLICHHHﬁ pe3yjbTar

YMeHue onepupoBarh NOHATUSAMU: TOUKA, NPsAMas, JIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BeJIMYMHA YIJIa, INIOCKUHA yroj, IBYTPaHHbINA yro, TpEXrpaHHbIHA
yroJl, CKpEIIMBAIOIIKECS MpsIMble, MapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh
OpSMBIX M IUIOCKOCTEH, Yroll MEXIy MpsIMBbIMH, Yrojl MEXIy HIpsAMOi U
IUIOCKOCTBIO, YTOJI MEXKAY MJIOCKOCTSMHU, PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH,
paccTosiHuE MEXIy MPSMBIMH, PACCTOSHHUE MEXAY IUIOCKOCTSIMH; YMEHHUE
UCIIOJIb30BaTh MpPH pELIEHUU 3aJad U3yuyeHHble (AKTbl U TEOpEMBI
IUIAaHUMETPHUH; YMEHUE OLEHHBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpA;
CTPOUTh MaTeMaTUYECKUE MOJENIN C MOMOUIbI0 T'€OMETPUUYECKUX TMOHATUH U

BCJIMYHMH, PCIIATh CBA3AHHLIC C HUMU IIPAKTHYCCKUC 3aa9UN

10

YMeHue onepupoBaTh IMOHATUSAMH: IUIOMAAbL (GUrypbl, 00BEM (UTYDBI,
MHOTOTPaHHUK, IPAaBWJIbHBIM MHOIOIPAaHHUK, CEYEHHE MHOIOIpaHHHKa, KYO,
napajjenenunes, npusMa, nupampaa, Qurypa M IMOBEPXHOCTb BpallleHHs,
HWIMHIpP, KOHYC, ap, cdepa, MIomaas c@epbl, IUIONIaJb HOBEPXHOCTH
OUpaMUIbl, TPHU3MBI, KOHYCa, LMIMHIpA, O0BEM KyOa, NPsSMOYroJbHOTO
napajuiesienumne1a, TUpaMuIsl, TPU3MBbL, HWIMHIPA, KOHYyCa, I1apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHMs KOHyCa W LWIMHAPA, MapaJJIEIbHBIE OCH WM
OCHOBaHHUIO, CEUeHHue Iapa, IUIOCKOCTh, Kacawomasica cdepbl, LUIUHAPA,

KOHYCa, YMCHHC CTPOUTH CCUCHUC MHOTI'OrpaHHHKa, I/1306pa)KaTL




MHOTOTPaHHUKH, QUTYpPbI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYCHHS, B TOM YHCIIe
C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHME IPUMEHSTH CBOICTBa
FEOMETPUUECKUX (QUTyp, CaMOCTOSATENbHO (OPMYIUPOBATH OINpPEAETICHUS
U3y4aeMbIX (QUTyp, BBIBUTAaTh THUIOTE3Bl O CBOWCTBAX U MpPH3HAKaX
reoMeTpuueckux Quryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHUE
MPOBOANTH KIACCH(PHUKAIUIO (UTYp MO Pa3IUYHBIM MPU3HAKAM, BBIIOTHSITH

HGOGXOI[I/IMble AOIIOJIHHUTEIIBHBIC ITIOCTPOCHUSA

11

YMeHue onepupoBaTh MOHATUSAMHU: IBUKCHUE B IPOCTPAHCTBE, MapaAJICIIbHBIA
IIEPEHOC, CHMMETpHS Ha INIOCKOCTH HM B IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MOJ00MS, TOAOOHBIE (PUTYPHI; YMEHHE Paclio3HaBaTh pPaBHBIC
U TO0J00HbIE (GUrypbl, B TOM 4YHCJIE B INPHUPOJE, MCKYCCTBE, apXUTEKTYpE;
HACIIOIB30BaTh I'€OMETPUUCCKNE OTHOMICHHUS IIPW PCEIICHUH 3ajad, HaxOIWTh
reOMEeTpUYECKUe BEIMYMHBI (JJIMHA, Yroj, IUIOIadb, 00bEM) NMpHU pELICHUU
3a7a4 M3 JPYTUX Y4eOHBIX MPEAMETOB M U3 PEATbHOM KU3HU; YMEHUE
BBIUUCIIATh TE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YroJ, IUIOIAdb, OOBEM,
IUIOLIA/lb TOBEPXHOCTH), MUCIIOJIb3YSl M3Yy4Y€HHbIE (POPMYJbl U METONbI, B TOM
YpCJIe: IUIOIIaAb ITIOBEPXHOCTH IIMPAMUIBI, IIPU3MBI, KOHYCa, IHMIIMHIpPA,
womanap cdepsl; 00bEM Ky0a, MPIMOYTOIBHOTO MapalIeIenuIesia, TUPaMUIbl,
OpU3MBbl, LWIMHAPA, KOHYCa, I1apa; YMEHUE HaXOIUTh OTHOLIEHHE O00BEMOB

noJJ00HBIX pUTyp

12

VYmenne ONCpHUpOBaTh IMOHATHAMHU: TMPAMOYTOJbHAsA CHUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJHMHATBI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOPA HA YHUCIIO, pa3IoKeHHe BEKTopa 1Mo 0a3ucy, CKaasipHOe
NPOM3BEICHUE, BEKTOPHOE MPOM3BEICHUE, YTOJ MEXIY BEKTOPAMHU; YMCHHE
HUCIIOJIB30BAaTh BeKTOpHI)Iﬁ u KOOpI[I/IHaTHI)II\/'I METO JJIA peIICHUA

TCOMETPHUYCCKUX 3ala4d U 3a1a9 APYTUX y‘le6HHX mpeaMETOB

13

VYMenne BBIOMpaATh MOAXOASIIMM METOJ ISl PelIeHUs 3aJaud; MOHWMaHUE
3HAUMMOCTH MaTEeMaTHKH B M3YUYEHUU TPUPOJTHBIX M  OOIIECTBEHHBIX
MPOLECCOB W SBICHUN; YyMEHHE pacro3HaBaTh MPOSIBICHHE 3aKOHOB
MaTEeMAaTHUKd B HCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MATEeMAaTUYECKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaT€MaTHYECKOW HAyKH




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 UYucia v BEIYUCICHUS
11 HarypasnbHblie u nienbie uncia. [Ipu3Haku AeTMMOCTH HENbIX YHCET
12 Panmonanbubie yncna. OOBIKHOBEHHBIC U JECITUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHbIE
' MIEPUOINICCKHE POOH
13 Apudmerndeckuii KOpeHb HATypaJibHOW cTeneHu. JleWcTBus ¢ apudmeTHdecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nensiM nokasateneM. CTeneHb ¢ palroHaJbHBIM MokaszareneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCHHYC M TaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
JeiicTBuTenpHble Yncia. Apu(METHUECKUE ONEpaIMi C JCHCTBUTEILHBIMU YHCIIAMHU.
1.7 [TpuGinKEHHBIC BBIYUCIICHHS, TTPABUIA OKPYTJICHHS, TIPUKUKA M OIICHKA pe3yJibTaTra
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKeHUN
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
2.4 [Toka3arenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Llenbie U IPOOHO-pAIMOHATLHBIE HEPABEHCTBA
2.6 WppanpoHanbHbie HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHHH. OnpeeTnTeh MaTPHUIIBI




OyHKIUYU U TpapUKu

OyHKIUA, crmocodbl 3amanus GyHKuuH. ['paduk ¢yHknun. B3aumHO 00paTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIIH
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHMid QyHkuumu. Hymm ¢ysknum.
3.9 [TpomexyTku 3HaKONOCTOSIHCTBA. [IpOME)yTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMYMBI
' U MUHUMYMbl (yHkuuu. HauOonbliee W HauMeHbllee 3HAUYeHHE (YHKIMM Ha
IPOMEXKYTKE
33 Crenennas QpyHKIHS C HaTypaJbHBIM U LieJbIM MoKa3zareneM. EE€ cBoiicTBa u rpaduxk.
' CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcUMITOTHI TpadukoB GyHkmii. CBOMCTBA (PYHKIMIA, HEMIPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccur. @opMyiia CII0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas ¢pyukiuu. [Ipou3BoaHbIE A€eMEHTAPHBIX (YHKIIUN
[IpumeneHre TPOM3BOMHONW K HCCIEAOBAaHMIO (DYHKIMH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. Haxoxnenne HauOOJBIIEr0 M HAWMEHBIIEro 3HA4YeHUs (QYHKIUU Ha
oTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEPXHOCTH BpPALLECHUS

7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka. BepositTHocTb 1 ctatuctuka : 10-i kmacc : 6a30BbIi U
yriyoJIeHHBIN ypoBHU: yueOHOe tocooue/E. A. bynumosuy, B. A. bynbiues. -
Mockaa : [IpocBenienue, 2025

2. Marematuka. BeposTHOCTh 1 cTaTucTuKa : 11-# kitacc : 6a30BbIi U
yriyOJIeHHBIN ypoBHU: yueOHOe tocooue/E. A. bynumouy, B. A. bynbiues. -
Mocksa : [Ipocsemenue, 2025

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

Marematuka. BeposatHocts u ctatuctuka : 10 - 11-e xmaccel : 6a30BbIi U
yrayOJeHHBIN YPOBHU: METOIMYECKOEe TTocodue s yuurtens : E. A.
bynumosuny, B. A. Bynerues. - Mocksa : [Ipocsenienue, 2024

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://window.edu.ru/ - anekTpoHHas OMOIMOTEKA YUCOHUKOB H
METOMYECKUX MaTCPHAIIOB.

2. https://fipi.ru/- ®enepanbHbIF HHCTUTYT MEAArOTMYECKUX U3MEPECHUH.

3. http://window.edu.ru/window/catalog- xaramor Poccuiickoro
00pa3oBaTeIsLHOTO TIopTaia.

4. http://www.school.edu.ru- karangor «O0pa3oBaTeibHbIC PECYPChI CETH
NuTtepHeT asist 0011ero oopa3oBaHus.

5. http://catalog.iot.ru- karanor «IIIkonpHbIN THAEKC.

6. https://resh.edu.ru/about- rocynapctBenHas oOpa3oBaTelibHas iatGopma
«Pocculickast 3JIEKTPOHHAS IIKOJIA.

7. https://math-ege.sdamgia.ru- o6pa3oBareabHbINA TOPTAI IS TOJATOTOBKH K
sK3aMeHaM 1o NpoPuibHOM 1 6a30BON MaTeMaTHKE.

8. https://alexlarin.net- caiit A. Jlapuna.

9. https://mathlesson.ru/node/890- perieHus: TPEHUPOBOYHBIX BAPUAHTOB A.
Jlapuna OI'D u EI'D.

10. https://urok.1sept.ru- caiit «IlepBoe CEHTIOPSI».

11. TInardopma «AKmaccy»
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