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ITOSACHUTEJ/IbHASA 3AITNCKA

Y4yeOHbINT KypC «BeposiTHOCTP U CTaTUCTHKa» YIVIYOJIEHHOTO YPOBHS
SIBJISIETCS.  TIPOJIO/DKEHWeM U pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yriyOIEHHOTO YPOBHS Ha YPOBHe cpefiHero o01rero oopa3oBaHus. YueOHbIN KypC
nipeiHa3HaveH i (OpMHUPOBaHUs y 00yUarolUXCsl CTaTUCTUUECKOUN KY/bTYPbl U
TOHWMaHHsI PO/ TeOpUX BePOSITHOCTeN KaK MaTeMaTH4yeCKOro WHCTpPyMeHTa [Jjisl
M3yueHUsl CIy4YalHBbIX COOBITHIA, BeJIMUMH U TpoleccoB. [Ipyu u3yueHUH Kypca
oboraijatoTcsi  TpejCTaB/ieHUs OOydJarolUMXCsi O MeTo/ax HCC/Ie[OBaHUs
W3MEHUMBOTO MHpa, pa3BUBaeTCs TOHMMaHWe 3HAauYMMOCTA U OOIIHOCTH
MaTeMaTUueCKUX MeTOJOB TO3HaHHsl KaK HeoTheM/IeMON 4YacTh COBPEMEHHOTO
eCTeCTBeHHO-HayYHOT0 MUPOBO33peHMUsI.

Cogepkanve yueOGHOTO Kypca HarpaBleHO Ha 3akKpelyieHWe 3HaHWH,
TI0J/TyUeHHBIX TIPU W3y4eHUH Kypca Ha YPOBHe OCHOBHOTO 0011iero o0pa3oBaHuUs, U
Ha pa3BUTHe TIPeJCTaBJeHUN O CIy4YalHbIX BeJIMUYMHAX W B3aUMOCBSI3AX MEXIY
HUMH Ha Ba)KHBIX TIpUMepaX, CHOKeThl KOTOPBIX MOUEPIHYThI U3 OKPY’Karolllero
mupa. B pe3ynbraTe y ob6yuaromuxcs 10/KHO cHOpPMUPOBATHCS TpeCcTaBIeHre 0
Haubosee yroTpeOUTe/NbHBIX U OOIINX MaTeMaTHUeCKUX MOZEeJIsIX, UCTIOb3yeMbIX
JJisT  OMUCAHWsSI  AHTPOTIOMEeTPUYeCKWX U JeMorpaduyecKMX  BeJTMUMH,
TIOTPEeITHOCTel B pa3/MuHble poJila W3MepeHUsIX, IJIUTeNbHOCTH 0e30TKa3HOMH
paboThl TEXHUYECKUX YCTPOUCTB, XapaKTePUCTHUK MaCCOBBIX SIBJIEHHH U MPOL[eCCOB
B obmiecTtBe. YuebGHbIM Kypc siBasieTcss 0a30il /i OCBOEHUWS] BepPOSTHOCTHO-
CTaTUCTUYECKUX METO/I0B, HeOOXOIUMBIX CTelMaJMCTaM He TOJbKO UH)KeHePHbIX
CreLaJbHOCTeH, HO TakKe COLUalbHbIX U TCHUXOJOTUYEeCKUX, TOCKOIbKY
COBpeMeHHbIe 00IleCTBeHHbIe HayKU B 3HAUMTEbHON Mepe WCMO/b3YIOT amnrapaT
aHasim3a OonblMX AaHHBIX. LleHTpanbHYIO uacTh y4yeOHOrO Kypca 3aHUMaeT
o0cyxJeHre 3aKoHa OosbIIMX uucesn — (yHAAMeHTanbHOrO 3aKOHa TPUPO/BI,
MMeIOIIIero MaTeMaTu4yeckyr popmMain3aluo.

B cooTBeTcTBUM C yKa3aHHBIMU 1ie/iIMU B CTPYKType yueOHOro Kypca
«BepoSTHOCTh ¥ CTaTUCTHKa» Ha YrayOJIéHHOM ypOBHE Bbifie/ieHbl OCHOBHbBIE
cofeprkaTesibHble MHUM: «CiydaiiHbie COOBITHSI U BepPOSTHOCTU» U «CilyualiHble
BeJTMYMHBI U 3aKOH OOJIBIINX UnCes».

[ToMMMO OCHOBHBIX JIMHUW B yueOHbIM KypC BK/IFOUEHBI 3/IeMEHThI TEOPUU
rpadOB U TEOPUM MHOXXECTB, HeoOXOAWMbIe [IIsi TIOJIHOLIEHHOTO OCBOEHUS
MaTepuasna [JaHHOrOo yueOHOro Kypca W CMeXHbIX MaTeMaTHUeCKUX YyueOHbIX
KypPCOB.

Copepxanvie yuHUM «CiyuaiiHble COOBITUSI U BEPOSTHOCTH»  CIIY)KUT
OCHOBOM /11 (pOpMUpOBaHUS TIpe[CTaB/ieHUM O pacripefie/ieHuH BepOsSTHOCTeM
MeX/ly 3HaueHUsIMUA CTy4YalHbIX BeJIMUUH. Ba)kHYH0 UacTh B 3TOM CofiepKaTe/IbHOM



JTMHUY 3aHUMaeT W3ydeHre TeOMeTPUUeCKOro ¥ OMHOMUAILHOTO pacTipe/ieieHnid U
3HAKOMCTBO C MX HeNpepbIBHbIMU aHA/JIOraMy — I0Ka3aTe/bHbIM ¥ HOPMaJlbHbIM
pacripe/ieJieHUsIMM.

TeMbl, CBsi3aHHble C HeMNPEePbIBHBIMU CJIy4YalHbIMM BeJUUMHAMU U
pacripefie/ieHUsIMH, aKILeHTUPYIOT BHUMaH{We OOydYaroIuxXCsi Ha OIMUCaHWUM |
V3y4YeHUM CJyyalHbIX SIBJIEHWH C TIOMOLLBIO HerpepbiBHbIX (QYyHKLMK. OCHOBHOE
BHUMaHMe yZie/sieTCsl TI0Ka3aTeJlbHOMY U HOPMa/lbHOMY pacIipe/ie/ieHUsIM.

B yuebHOM Kypce TipeJyCMaTpWBaeTCs 03HAKOMHTE/LHOE W3yueHHe CBSI3U
MeXJy CJIyyalHbIMA BeJMUYMHAMW W ONUCaHWe 35TOM CBSI3U C TMOMOLIBIO
K03 duimeHTa KOppesiiui U ero BbIOOPOYHOTO aHasora. OTH 3/eMeHTbI
Co/lep>KaHus pa3BUBAIOT TeMy «/lharpaMMbl paccerBaHUsI», U3YUeHHYIO0 Ha YPOBHE
OCHOBHOTO 0011[ero 00pa3oBaHus, © BO MHOTOM OMMpPAIOTCA Ha CBeJeHUS U3
KyPCOB aireOpbl ¥ TeOMEeTPUHU.

Emé omuH 3nemMeHT  cofep)kaHus, KOTOpbIM  TpejjiaraeTcsi Ha
03HAaKOMUTE/TbHOM YPOBHE — TI0C/Ie/IOBAaTe/IbHOCTh CAyYalHBbIX He3aBUCHUMBbIX
COOBITHI, HACTYMAIOIINUX B eAMHUIY BpeMeHH. O3HaKOMJIeHHE C pacIipefie/ieHueM
BEPOSITHOCTEM KOJIMUECTBA TaKUX COOBITHH HOCHT pa3BUBAIOIIUKM XapakTep H
SIBJISIETCSI aKTya/bHbIM [ijis OyAyIMX aOUTYypHUeHTOB, MOCTYIAOIMX Ha yueOHbIe
CreI[MasbHOCTH, CBsI3aHHbIe C O0O0IleCTBeHHbIMM HayKaMH, TICUXOJIOTHeN W
yIipaBJjieHUEM.

Ha wu3yuenune yue6HOro Kypca «BeposiTHOCTP ¥ CTaTHMCTHKa» Ha
yryiyb/ieHHOM ypoBHe oTBoAuTCsA 68 wacoB: B 10 kmacce — 34 yaca (1 wac B
Hezlent0), B 11 kiacce — 34 yaca (1 yac B Hefieo).



COAEPXXAHUE OBYUEHUA
10 KJTACC

I'pad, cBsi3HBIN rpad, myTH B rpade: HUK/IbI U enu. CTerneHb (BaJleHTHOCTb)
BepiuHbL. ['padbl Ha IocKoCTH. JlepeBbsi.

CnyuaiiHble SKCIIePUMeHTHI (OTTbIThI) M CTy4aiiHbie COOBITHS. DyieMeHTapHbIe
coObITUsI (KMCXOAbl). BeposTHOCTH Cily4aiiHOTO COOBITUS. BaM30CTh YacTOTHI U
BEPOATHOCTH  CcOoObITHH.  CiyuaiiHble  OMBITBI  C  PaBHOBO3MO>KHBIMH
3/IeMEHTapPHBIMU COOBITUSIMH.

Omnepaiyuy Hafi COOBITHSIMU: TIepeceueHre, 00beJuHeHNe, POTUBOII0/I0KHbIE
cobbITus. [Juarpammbl Disiepa. @opmyiia ClI0)KeHHsT BEpOSITHOCTEH.

YcnoBHasi BepOSITHOCTb. YMHOKE€HUWe BepOSITHOCTeW. [lepeBO CjlyyaliHOTO
sKcrepruMeHTa. @opmyJia MoHOU BeposiTHOCTH. Popmysia baiieca. HezaBrucumbie
COOBITHSI.

buHapHbBIN C/lyyaliHbIM OMBIT (MCTIbITaHKE), YCeX U HeyJaua. He3aBucrMbie
vcnbiTaHus. Cepusi He3aBUCHUMBIX MCIIBITaHUM [0 TIepBOro ycriexa. [lepecTaHOBKU
u (aktopuan. Ywucno coueranuid. TpeyronpHuK Ilackamsa. Popmyna OGuHOMa
HerotoHa.

Cepusi He3aBUCUMBIX WCIbITaHUN bBepHynmm. CrydaiiHblii  BbIOOp U3
KOHEUHOW COBOKYMHOCTH.

CnyvaiiHasi  BeqvMuvHa. PacnpenesieHde  BeposiTHOCTeW.  Iluarpamma
pacnpegenenusi. Onepaliuu Hajl CyyaliHbIMU BeMUMHaMU. buHapHasi ciiydaiiHas
BeqMunHa. [lpvMepnl pacrnpejeneHwid, B TOM UHWC/Ie TeOMeTpUYEeCKoe |
OWHOMHAbHOE.

CoBmecTHOe pachpefiejieHWe [BYX C/yuyadHbIX BenuuuH. He3aBucrmbie
ClyuyariHble Be/IMUMHBbL.MaremMaTUyeckoe OXHUJAHWE (JIyYallHOM BeJIMYMHBI
(pacripepenenus). Ilpumepbl  NpYMeHeHWS  MaTeMaTUUeCKOrO0  OXKHU/AaHUS
(ctpaxoBaHue, JjoTepes). MaTemaTuUueckoe OXXHjaHUe OWHapHOW Cy4yaliHOM
Be/IMUMHBL. MaTeMaThueckoe OXKHJaHhe CyMMbl C/IyYyalHbIX  BeJMYMH.
MaTeMaTtrueckoe OXKuJjaHue reoMeTpHUYeCcKoro u O6UHOMHATLHOTO
pacripe/ieJieHUH.

HOucniepcss U CTaHAAPTHOE  OTK/IOHEHHWE  CAy4alHOW  BeJIMUMHBI
(pacmipenenenust). [Iucriepcusi OMHAPHOM CTy4YaiiHOM BeJTMUMHBI. MaTeMaThueckoe
OXXWJlaHWe TIpOU3BeJeHUsI W [JUCTepPCUsT CYMMbl He3aBUCHUMBIX CIydalHbIX
BeMMuMH.  Jlucriepcusi W CTaHAAPTHOe  OTK/IOHeHWe  OWHOMMA/IbHOTO
pacripefiesieHusi. [lucriepcdss W CTaHJApTHOE OTK/IOHEHHWE TeOMeTpHUYeCKOro
pacrpezienieHusl.

11 K/TACC



HepaBeHctBo UeObimiéBa. Teopema YUeObiiméBa. Teopema BepHysiu. 3akoH
OonmpIMX  uncesn.  BpIOOpOUHBIE  MeTOZ,  MCCAelOBaHWM.  BbribopouHble
XapakTepucTUKU. OlleHWBaHHe BEPOSITHOCTU COOBITHS 110 BHIOOPOUHBIM /IJaHHBIM.
[TpoBepka NpoCTeNIIMX FUIOTe3 C IOMOIIbI0 U3YUeHHBIX pacrpe/ie/ieHui.

HenpepeiBHbIe cyuariHble Be/WUYWHBbL. [Ipumepbl. @yHKOUS TIJIOTHOCTU
BePOSTHOCTU pacripe/iesieHys. PaBHOMepHOe pacripefie/ieHie ¥ €ero CBOMCTBa.
3ajjauM, MpUBO/ISIIME K MTOKa3aTeTlbHOMY pacripe/ie/ieHHI0. 3aJjauu, MPUBOJSIIIeE K
HOpMasZbHOMY  paclipe/ie/IeHUIO. @®YHKIMST ~ TUIOTHOCTU  BEpPOSITHOCTU
ToKa3aTeIbHOTO pacrpeziesieHusi, GyHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMaJIbHOTO
pacripesesieHusi. yHKIMS TVIOTHOCTH U CBOMCTBA HOPMAa/IbHOTO pacripefie/ieHus..

[TocnemoBaTebHOCTh ~ OJIMHOYHBIX ~ HE3aBUCHMMBIX  COOBITMM.  3ajauw,
NpUBOJSLIMeE K pacrnpegeneHuto [TyaccoHa.

KoBapuauss [Byx «/yyallHbIX BeqWuuH. Ko3pduuyeHT auHEeNRHOM
Koppensitiui. CoBMecTHble  HaO/OZieHWsT /IBYX  BelMudH.  BbIOOpOYHBbIi
Ko3bduieHnT Koppensiuu. Pasnuuuve Mexx[y JWHEWHOW CBSI3bI0 W TIPUUMHHO-
C/ie[ICTBeHHOM CBsI3b10. JIMHeliHasi perpeccusi, MeTO/l HAaMMEeHbIIIUX KBa/IpaToOB.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHNAI YYEBHOI'O KYPCA
«BEPOSAITHOCTh M CTATHUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WieHa  pOCCUHCKOoro  oOIlecTBa,  Ipe/CTaB/lieHHe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3lUUHbIX CTPYKTYp, SIBJIEHUH,
npoLeAiyp TpakAaHCKoro obiiectBa (BBIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aUMMO/IEICTBOBATh C COLIMA/IbHBIMA HWHCTUTYTaMU B COOTBETCTBUM C UX
GyHKIUSIMU U Ha3HaUeHUeM;

2) NaTpUOTUYECKOr0 BOCIIUTAHMSA:

chOopMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAaHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TMPOLLJIOMY M HACTOSLLIEMY POCCHUMCKOW MaTeMaTHKH, LIeHHOCTHOE OTHOIIEeHWe K
JIOCTMYKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCIO/Ib30BaHWe 3TUX [JOCTWKEHUW B [IPYrMX HayKaX, TexXHOJIOTUsiX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHWe YXOBHBIX L|EHHOCTEX POCCUMCKOIrO Hapoja, C(hopMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HaHUs, 3TUUECKOrO TIOBEJIeHUSs], CBS3aHHOIO C MPAKTUYECKUM
NpUMeHeHNeM [IOCTM)KEHUM HayKu W [esTeJIbHOCTbIO YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHKEe yCTOWUYUBOTO Oyyliiero;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

3CTETUYECKOe OTHOLLIEeHWe K MHUpPYy, BK/IKOUas 3CTETHUKY MaTeMaTU4ecKHhX
3aKOHOMEpPHOCTeM, 00BEKTOB, 3a/lau, PelleHnd, pacCy>KeHH, BOCTIPUMMUYHBOCTD
K MaTeMaTUueCKUM acrieKTaM pPa3/IMUHbIX BUJOB UCKYCCTBa;

5) ¢pu3nuecKoro BOCIMTAHUA:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThuyecKhe 3HaHUs B
WHTepecax 3/10pOBOTo U 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 3/I0POBBIO (37j0pOBOe TMHTaHWe, COa/aHCHPOBAHHBLIM pPeXUM 3aHSATHU U
OT/bIXa, pery/sipHasi (pu3ndeckass akTUBHOCTh), (hU3MUeCKOe COBEPIIIEHCTBOBAHUE
TP 3aHSTUSX CTIOPTUBHO-03[0POBUTEIBHOU eSITeTbHOCTHIO;

6) TPyAOBOro BOCIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHWe LIeHHOCTU TpyAoibus, WHTepeC K
pa3MuHbiM  cepam  mpodecCHOHATbHOM  JesATeIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPUIOKeHUsIMHM, YMeHHe COBepIllaThb OCO3HAaHHBIA BBIOOD
Oyayiieit mipodeccid U peanu3OBbIBATL COOCTBEHHBIE JKW3HEHHbIE TIIaHBbI,
TOTOBHOCTH U CIMOCOOHOCTH K  MareMaThuueCKoMy  00pa3oBaHHI0O U



camMo0bpa30BaHUIO Ha TIPOTSHKEHWM BCEM >KU3HHW, TOTOBHOCTb K aKTHBHOMY
YYaCTUIO B PellieHUU MPaKTUUeCKUX 3a/lauy MaTeMaTHUYeCKOUW HarpaB/ieHHOCTH;

7) 3KOJIOTHYeCKOro BOCIIUTAHUA:

Cc(hOpMHPOBAaHHOCTb ~ 3KOJIOTUUECKOM KY/JbTypbl, TOHUMaHWe BJIHSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpefipl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTHYeCKuX npobsiemM, oprueHTaLUs
Ha TpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW i pelleHus 3afad B 007acTu
OKpY>Kalolled Cpejibl, TJIaHWPOBAaHUE TIOCTYNMKOB M OLIEHKM WX BO3MOJKHBIX
T0C/Ie/ICTBUH /11 OKPY>Karolller Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMSA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEeHUs], COOTBETCTBYIOI[ET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OOI[ECTBEHHOW TMPAKTUKHW, TIOHHMaHHe
MaTeMaTU4YeCcKOlW HayKd KakK cCQepbl 4ejoBeuecKoW [1esTe/lbHOCTU, 3TarioB eé
pa3BUTHUS U 3HAUMMOCTU [/ PA3BUTHS LIMBWIM3al[MM, OBJIa/leHHEe SI3bIKOM
MaTeMaTUKU M MaTeMaTHUyeCKOW Ky/JbTypOW KakK CpeJCTBOM II03HaHUs MUPa,
TOTOBHOCTh OCYIIECTBJISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esTebHOCTh
VIHIMBUYaJIbHO U B TPYMIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

ba3oBbie jioruuecKue eficTBUA:

BBISIBJISITb U XapaKTepy30BaTh CyllleCTBEeHHbIe MPHU3HAKA MaTeMaTUueCKuX
O00BEeKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSIMH, (OPMYIUPOBaTh
orpe/ie/ieHUs TIOHSITUM, YCTaHAB/IMBATh CYI[@CTBEHHBIM MPU3HAK KaacCU(UKaLuy,
OCHOBaHWUS /1/1s1 0000ITIeHNs U CPaBHEeHUsI, KpUTepUH TTPOBOAVMOTI0 aHa/IN3a;

BOCTIpMHHMATh,  (GOpMy/JMpoBaTb U  MpeoOpa3oBbIBAaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpULlaTe/ibHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCI0BHEIE;

BBISIB/ISITh MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MMPOTHUBOPEeYUs
B (hakTax, AMAHHBLIX, HAOJ/IIO/IEHUSIX U YTBEPXKIEHUSX, TIpe/jiaratb KpUTepUuu [jisl
BbISIBJIEHUS] 3aKOHOMEPHOCTEe U MPOTUBOPEeUNH;

Jenatb BBbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUH 110 aHa/IOTHY;

TIPOBO/IUTH CAMOCTOSATE/IBHO 0Ka3aTe/ibCTBa MaTeMaTUUeCKUX YTBEPKAeHUN
(NpsiMble ¥ OT MPOTUBHOTO), BICTPAaWBaTh apryMeHTal[1t0, IPUBOJUTh MPUMephI U
KOHTPIIpUMepbI, 060CHOBBIBaTh COOCTBEHHbBIE CY>KJ€HUS U BHIBO/IbI;

BbIOMpaTh criocob pelneHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapMAHTOB  pellleHus, BbIOMpaTb Haubomee TOAXOAAMMA C  yUETOM
CaMOCTOSITe/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Bba3oBble ucc/ieioBaTe/IbCKHe JeUCTBHSA:



WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyvMpoBaTh  BOMpOCH],  (DUKCUpYHOIMe  TpOTUBOpeure,  TpobyemMy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHPOBATh TMIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIAI0, MHEHHE;

MIPOBO/IUTb CaMOCTOSITETbHO CTIAHMPOBAHHBIN YKCTIEPUMEHT, MCC/iefloBaHKe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTel MaTeMaThuuecKoro 006beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, ITPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI 110 pe3yJbTaTaM
NpOBeJEHHOTO  HAOMIOleHWsl, WCCAelOBaHUs, OLIEHWBaTh  [JOCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

IIPOrHO3MPOBAaTh BO3MOXKHOE Ppa3BUTHE IIPollecca, a TaKXKe BbIJIBUTATh
TIPE/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISATH AeUIUThl UHPOPMAIUK, AAHHBIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOTIPOC M [I/Isl peIlieHus 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMUHBIX TUIIOB, aHAM3UPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPETHPOBATh WH(OPMAILIMIO DPA3/IAYHBIX BUZOB U
dbopm TpezicTaB/IeHYS;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPEJCTaB/IsSTh €€ B pa3/MuUHbIX (opMmax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLIeHHBaTh HaZIE>KHOCTh vHbOopMaIuu 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKATHBHbIE YHHBEPCa/IbHbIe YueOHbIe JeHCTBUSA

Oommenue:

BOCTIPUHUMATh ¥ (DOPMY/TMPOBATh CYKAEHUsS B COOTBETCTBUM C YCJIOBUSIMH U
1jeIssMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pDEHHS B
YCTHBIX U TMHCHbMEHHBIX TEKCTaX, ZiaBaTh MOSICHEHHS T10 XOJy PpeIleHHs 3aauH,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’>KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3aflaud, BbLICKA3bIiBaTh W/EW, HarleJieHHble Ha TIOWCK
pelleHHs,, COIMOCTaB/IATh CBOU CYXKIEHHS C CYXKIEHHSIMH JPYTMX YuaCTHUKOB
Javajiora, oOHapyKHUBaTh Pa3/IMule W CXOZCTBO IO3UI[UH, B KOPPEKTHOH (hopme
dopMy/IpOBaTh Pa3HOTIACHs], CBOM BO3paKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PellleHus 3a/lauM, SKCTiepuMeHTa, MCC/eoBaHus,
IIPOEKTa, CaMOCTOSITE/IbHO BLIOMpaTh (DOpPMAT BBICTYIIEHHS C YYETOM 3ajay
Tpe3eHTali 1 0COOEHHOCTeH ayIuTOPHH.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/IATh I/IaH, allTOPUTM pellleHUs 3a/jlauM, BbIOMpaTh Criocob peleHus C
YUETOM HMMEIOIUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMeHTHUPOBaTh
Y KODPEKTUPOBAaTh BApHUAaHThI PeLleHrH C YUETOM HOBOM MH(OPMAaL1H.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMM  KaK ~ OCO3HAHUS
coBepIllaeMbIX [IeCTBUI M MBICUTE/bHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafieTh
criocobaMy  CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIporjecca W pe3yJ/bTaTa pellleHus
MaTeMaTHh4yecKol 3ajjauu;

TIpe/IBUJeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHWH 3ajaudy,
BHOCHUTb KODPEKTHBBI B [IesiTe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITE/TbCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa 1[e/I U YC/IOBUSM, OOBSICHATD ITPUUHHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/IbHOCTU, HaXO[AUTh OIINOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

TTOHWMAaTh ¥ KCIIO/Ib30BaTh TMPeNMYIIiecTBa KOMaHAHONW W WHAWUBUAYATbHOM
paboThl mTpu pelleHUMA yueOHBIX 3a/ay, TPUHUMATh 1[e/ib COBMECTHOMN
JesiTe/IbHOCTH, TIJIAHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BUJIbI paboT, [OroBapuBaTbcsi, 0OCY)XAAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIKUX JTFO/1e1;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00Cy>KaeHMs, 0OMeH MHEHHH,
«MO3TOBble INTYPMbl» W WHbIE), BBINOJHATb CBOK YacTb pabOThl U
KOODZIMHUPOBaTh CBOM JEMCTBHS C JPYTMMH WieHaMH KOMaHbl, OI|eHHBATh
KaueCTBO CBOET0 BKJaja B OOIIMM MPOAYKT 0 KPUTEPHUSM, ChOPMY/IHPOBAaHHBIM
yuaCTHUKaMU B3aUMOZEeUCTBUYSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koH1ly 10 K/acca o0yvarouics HayauTCs:

CBOOOJHO OIEepHUPOBaTh IMOHATUSAMMU: Tpad, IUIOCKUM rpad, CBS3HBIM Tpad,
nyTe B rpade, 1eMb, LUK/, [JepeBO, CTeleHb BEPIIMHBI, [J€PeBO C/Iy4alHOro
9KCIIePUMEHTa;

CBOOOJHO OIepupoBaTh TMOHSATHUSAMU: CAyUYalHbIA 3KCIIEPUMEHT (OIIbIT),
cylydaiiHoe coOBITHE, 3/IeMeHTapHOe C/TyuaiiHoe cOObITHe (3/1eMeHTapHbBIA WCXO[)
CJIy4aliHOTO ~ OMbITa, HAXOJWThb BEPOSATHOCTH COOBITUH B  OMBITaX C
PAaBHOBO3MOXXHBIMU 3/IeMeHTapHBIMU COOBITUSIMU;

HaXOZWTb U (DOPMYTMPOBATh COOBITHS: TlepeceueHre, 00beJUHEHHE aHHBIX
coObITHM, COOBITHE, TIPOTHUBOIIOIOXKHOE MAaHHOMY, WCII0/Ib30BaTh [JUArpaMMbI
DOlinepa, KOOPAWHATHYIO MPSAMYIO [/Isi pelleHusi 3a7ay, M0Jib30BaThCsi (hOpMYIon
CJTOKeHHST BEPOSITHOCTEH [I71s1 BEPOATHOCTEH ABYX U TPeX CAy4YalHbIX COOBITHH;



OMepupoBaTb  TMOHATHSAMM:  yCJIOBHAasi  BEPOSITHOCTb,  YMHO)KEHHeE
BEPOSITHOCTe, He3aBUCHMble COOBITHSI, JepeBO CAyuyallHOTO JKCTepHMeHTa,
HaXOJUTb BEPOSITHOCTA COOBITUH C TIOMOILBIO TIpaBW/Ia YMHOXKEHHSsl, [lepeBa
CJIy4yallHOr'O OMbITa, HWCII0/Ib30BaTh (POPMyJy IIOJIHOM BEpPOSITHOCTH, (OPMYIY
Batieca ripu peltieHUH 3ajad, OTpe/ie/IsITh He3aBUCUMOCTb COOBITHH 110 (hopmyrie U
T10 OpraHr3aLyy C/Iy4auHOr0 SKCIIepUMEHTa;

MPUMEHSTb U3yueHHble KOMOWHATOpHble (OPMY/bl [/Isi TIepeurc/ieHus
3JIEMEHTOB MHOJKECTB, 3JIeMEHTapHbIX COOBbITUM Cy4allHOTO OTbITa, peIleHus
3a/1au 10 TeOPUU BEPOSITHOCTEM;

CcBOOOJHO  OMEpUpOBaTb TMOHATUSAMH: OWHApHBIM  CAydyaliHBIM  OIIBIT
(ucnbiTaHWe), yCliex M Heyjaya, He3aBUCHMbIe MCIIBITAHUS, Cepysl WCIbITaHUM,
HaXO/IUTh BEPOSITHOCTH COOBITHI: B CepUM WCIIbITAHUM [J0 TepPBOTO ycCriexa, B
cepyy WCTbITaHWM BepHy/M, B OMbITe, CBSI3aHHOM CO CIy4YaliHbIM BHIOOpOM W3
KOHEYHOM COBOKYITHOCTY;

cBOOO/IHO OTepUpOBaTh MOHATHSIMU: Cy4aiiHas Be/JMUMHA, pacrpezesieHue
BePOSITHOCTel, [uarpaMMa pacripefie/ieHdsi, OWHapHasi C/jlyuyaiiHas BeJIMUMHA,
reoMeTpuueckoe, OMHOMUAIBLHOE pacIpesie/ieHue;

OMepupoBaTh TOHATUSIMUA: COBMECTHOE paclipefie/ieHie ABYX Cay4YalHbIX
Be/IMUMH, WCIO0Jb30BaTh Tab/MIy COBMECTHOTO pacripefiesieHust ABYX CIy4arHbIX
BeJIMYMH [/Is1 BbIJe/IeHUs] pacripefie/ieHdss KaK[JOU BeJIMUMHbBI, ONpeZeeHus
HE3aBUCHMOCTU  C/IyYalHbIX  BeJMYMH;CBOOOJHO  OMEpUpOBaTh  TOHSATHEM
MaTeMaTU4YeCcKOro OXKUZaHUs CTyuyaiHOM BeJIMUMHBI (pacripe/iesieHus ), MIPUMEeHSTh
CBOMCTBA MaTeMaTU4YeCKOro OXHWJAHWS TpUA pelleHud 3a/a4, BbIYMCIATh
MaTeMaTHuecKoe OXkujjaHue OMHOMHATBHOTO U TeOMeTPUUYEeCKOr0 pacripe/ie/leHun ;
cBOOO/IHO OTEepUpOBaTh TOHSATHUSIMU: [AUCIIEPCHS, CTaHAAPTHOE OTK/IOHEHHe
C/Ty4allHOM BeJIMYMHBI, TIPUMEHSITb CBOMCTBA AWCIIEPCUM CAy4alHOW BeTMUYMHBI
(pacripeziesieHyst) TIpM peLUeHWU 3aJlay, BBIUMC/SATh AUCIEPCHI0 U CTaHJapTHOe
OTK/IOHEHHe TeOMeTPUUeCKOT0 U OMHOMMAJIBHOTO pacripe/ie/ieHUH.

K koniyy 11 Kiacca o0yuarouiicss Hay9uTCs:

BBIUMC/ISITh BLIDOPOUHBIE XapaKTePUCTUKH T10 JJaHHOW BbIOOPKe U OL|eHUBATh
XapaKTepUCTUKK TeHepaJibHOM  COBOKYMHOCTM JIaHHBIX TI0  BbIOOPOYHBIM
xapakTeprucTvkaMm. OLleHHBaTh BEPOSITHOCTH COOBITHI U MPOBEPSITh MPOCTeMIIe
CTaTUCTAUYECKHe TUTOTEe3bI, M0JIb3YSICh U3yUeHHBIMU pacrpe/ie/IeHUsIMU;

NPUBOJUTL  TpPHAMepbl  3ajady, IIPUBOJALMX K  [I0Ka3aTe/JIbHOMY
pacrpefie/leHUI0, 3ajay, TMPUBOAAIIMX K HOPMaJbHOMY  paclipe/iesIeHUIO.
OnepupoBath TOHATHUSAMU: (PYHKLOMSI TUIOTHOCTU BEPOSITHOCTH I10Ka3aTebHOIro
pacnpeienieHusi, QyHKLUS TIJIOTHOCTH BePOSITHOCTA HOPMa/IbHOTO pacrpe/iesieHus],
(GyHKUMS TIJIOTHOCTM W CBOWCTBA HOPMAaJ/IbHOTO paclipe/iesieHuUs ;OnpeJensTh
KO3 bULMEeHT JTMHeNHON KOppesisiLiii, BbIOOPOUHbIM KO3(DPULIEHT KOPpesILIUU.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

KommuecTBo yacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m KoutposbHbie | IIpakTuuecku
NPOrpaMMBblI Bcero oOpa3oBaTe/bHBIE
padoThI e padoTbI pecypcn
1 OneMeHTHI Teopuu rpadoB 3
) CrnyyaiiHble OTBbITHI, CTy4aiiHble COOBITHS U 3
BEPOSITHOCTH COOBITHH
Onepanyu HaJi MHOXKeCTBaMU U
3 cobbrTusiMU. Clio>KeHe ¥ YMHOKeHHe c
BEPOSITHOCTEN. Y C/IOBHAsl BEPOSITHOCTb.
He3aBucumble coObITHS
4 OneMeHTb KOMOMHATOPHKHU 4 1
Cepum nocejoBaTe/IbHbBIX UCTIBITAHUM.
5 Wcnbrtanusi Bepuynm. CrnydaliHbiid BEIOOP 5
13 KOHeYHOW COBOKYITHOCTU
6 CiyualiHble Be/IMUMHBI U paclipefie/ieHUst 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 K/TACC

KosinuecTBo yacoB JJIeKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontposbHblie | TIpakTHuecku
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
paboTsI e paboTbI
pecypchbl
1 3aKOH OOJIBIIINX YKCeT
2 OneMeHTbl MaTeMaTUYeCKOW CTaTUCTUKU
HenpepriBHbIE C/lydaliHble BeJTMYUHBI
3 (pacripefiesieHust), ioKa3aTe/ibHOe U 4
HOpMaJ/ibHOe pacripefiesieHust
4 Pacripesenenuie Ilyaccona
CBs3b MeX/y C/Ty4yaliHbIMY Be/ITMUMHAMU 6
O060061eHre U CHCTeMaTH3alys 3HaHUH 11 1
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne n/m

Tema ypoka

Ko/smmuecTBO yacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

I'pad, cBsi3HBIN Tpad, NpejcTaBieHre
3a/lauy C OMOLLBIO rpada

CrerneHs (BaJIeHTHOCTB) BepILIMHEL [TyTh
B rpade. Llenu v UKIIBI

I'padsi Ha TTockocTu. lepeBo
C/ly4ailiHOT O SKCTIeprMeHTa

CryyaiiHble SKCTIepUMeHTbI (OTbIThI) U
C/lydaiiHble COObITHS. DeMeHTapHbIe
CoOBITUS (MCXOZBI)

BeposiTHOCTh C/Ty4aliHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OMBITaX C
PABHOBO3MOYXKHBIMH 37IEMEHTaPHBIMHU
COOBITUAMU

BeposITHOCTh C/Ty4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OMBITAaX C
PaBHOBO3MOYKHBIMHU 3/IeMEHTapHBIMHU
COOBITUAMU

[Tepeceuenue, 00beJUHEHIE MHOXXECTB
Y COOBITHIA, TIPOTHUBOTIOIOXKHBIE
cobObITHs. POpMysIa CIIOKEHUS
BEpPOSITHOCTEMN




YcnoBHas BE€POSATHOCTD. YMHOXKeHue

8 BeposITHOCTe. PopMysia yC/IOBHOU
BEpPOSITHOCTU
Yc10BHas! BEPOSAITHOCTDb. Y MHOXKEHHE

9 BeposiTHOCTel. dopmysia yc0BHOM
BEpOSITHOCTH

10 ®opMyia MOTHOU BEPOSTHOCTH

1 ®opmyJia barieca. He3aBucumsblie
COOBITHS

1o KombuHaTopHOe TTpaBUI0 YMHOKEHHUSI.
[TepecTtaHoBKY U (akTOpHA

13 Yucsio couetaHuid. TpeyroyibHUK
ITackans

14 ®opmysia buHoma HbioToHa
KonrposneHast pabota Nel: "I'padsr,

15 BEpPOSAATHOCTH, MHOXKeCTBa,
KOMOMHaATOpHKa"

BuHapHBIN CTyyaliHbIA OTBIT
(ucnbITaHKe), yCrex ¥ Heyaaua.

16 He3aBucumsle ucneitanus. Cepus
He3aBUCUMBbIX HUCIIBITAHUMN 10 TIePBOTO
ycrexa

17 Cepusi He3aBUCUMBIX UCTIBITaHUM [10
MepBoro ycrexa

18 Cepusi He3aBUCUMbBIX UCTIBITAHUU
Bepnyu

19 Cry4aiiHbIid BBIOOD M3 KOHEUHOH

COBOKYITHOCTH




20

[MpakTryeckas pabora c
WCTI0/Tb30BaHKEM 37IeKTPOHHBIX TabJIuI]

21

CnyuaiiHas BenuuuHa. Pacnipesienenue
BeposITHOCTeM. [Jluarpamma
pacrpeziesieHust

22

Oneparuu Haf, C/ly4alHbIMA
BesiMuMHaMu. [Ipumepsl pacripesiesieHU.
buHapHas ciyuaiiHasi BeJIMUMHa

23

I'eomeTpuueckoe pacripejesneHue.
BbuHomuansHOe pacripefiesieHve

24

MaTtemaTrueckoe OXXUjaHue C/lydyaliHOU
BelnurHbl. COBMECTHOE pacripefiesieHue
JBYX CTyYaliHbIX BeJTMUHH

25

HezaBucHuMble ciydaiiHble BeJTMYUHBI.
CBoiicTBa MaTeMaTHUeCKOT0 O>KUJAHUSI.
MaremaTrueckoe o)kKujaHue OMHapHOM
Cy4yaliHOM BeTMUUHbI

26

MaTtemaTuueckoe 0XkKuaHHe
reoMeTpuueckoro 1 GMHOMHATBHOTO
pacripeiesieHUN

27

,[[I/ICHGPCI/IH " CTaHAapTHOE OTK/IOHEHHE

28

[ucnepcust OMHAPHOM CTy4aitHOM
BesIMurHbl. CBOMCTBA JUCIepCcry

29

MaTemMaTHueCcKoe OKuaHue
TPOU3BeJIeHUS U JUCIIePCUSI CyMMBI
HEe3aBHCHUMBIX C/yYalHbIX BeJTMUHH

30

Ivcniepcusi GMHOMHATLHOTO
pacnpesienienus. ITpakTrueckasi pabota c




WICTI0/1b30BaHMEM 3/1eKTPOHHBIX Tab/IuL]
[vcnepcust U cTaHAPTHOE OTK/IOHEHUE

31 reoMeTpPUUeCKOro pacripesie/ieHus. . 1
[TpakTryeckas pabora c
WCTI0/Ib30BaHKEM 3/IeKTPOHHBIX TabJIuL]

32 O06o0111eHMe U cCUCTeMaTH3als 3HAHUH 1
KontponbHas pabora Ne2: "VcribITanus

33 bepnys/um. CiydyaliHble BeJIMUHHBI U 1
pacripesiesieHus "

34 O06o00611eHre U cUCTeMaTH3alys 3HaHUH 1

OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosimuecTBO uacoB

Bcero

KonTposibHbIe
padoThI

ITpakTHyeckue
padoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

HepasenctBo Ue6nimeBa. Teopema
YeobbimeBa. Teopema bepHyrutn. 3akoH
OOJIBITINX UnCes

HepasenctBo Ue6nimeBa. Teopema
YebbnneBa. Teopema bepaynmm. 3akon
OOJBIINX UuCes

HepaeeHctBo YeObiiiera. TeopeMa
YebpimeBa. Teopema bepHyrutu. 3akoH
OOMBIINX YHCeT

Bb160pouHBIN MeTO/] MCC/leZloBaHUM

[TpakTrueckas paboTa C UCTI0/Ib30BaHHEM
3/IEKTPOHHBIX Ta0JIHI]

I"'eHepasibHast COBOKYITHOCTb U C/TyvaiiHast
BbIOOPKA. 3HAKOMCTBO C BBIOODPOUHBIMU
xapakTepucTukamu. OlLleHKa Cpe/iHero 1
JICTIepCHY TeHepalbHOM COBOKYITHOCTH C
MOMOILIbI0 BEIDOPOUHBIX XapaKTepPHUCTUK

['eHepanbHasi COBOKYIHOCTb U C/Ty4aiiHas
BbIOOPKA. 3HAKOMCTBO C BBIOODPOUHBIMU
xapakTepucTukamu. OlLleHKa Cpe/iHero 1
JCTIepCHY TeHepalbHOM COBOKYITHOCTH C
TIOMOIIIbI0 BEIOOPOYHBIX XapaKTePUCTUK




OueHUBaHUE BEPOSITHOCTEH COOBITU O
BLIOODKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUILINX TUTIOTEe3 C MOMOILbIO CBOMCTB
M3YyUeHHBIX pacripefie/ieHun

10

Craructuueckas runore3sa. [IpoBepka
MPOCTEUILINX TUMOTEe3 C MOMOIIbIO CBOMCTB
W3YUeHHBIX pacripefie/ieHun

11

I[TpakTuueckasi paboTa ¢ UCMO/b30BaHUEM
3JIEKTPOHHBIX TabJIHI]

12

[TprMephbl HeNpepbIBHBIX CTyUaliHbIX
BeJTMUMH. DYHKLINS [IJIOTHOCTU
BEpOSITHOCTU

13

PaBHOMepHOe pacripegesienuve. [Ipumepsl
3a/lau, NPUBOJALLMX K TTOKa3aTeJIbHOMY U K
HOPMaJIbHOMY pacrpe/eseHusM

14

qDYHKL[I/IH MJIOTHOCTHU BEPOATHOCTHU
IMIOKa3aTe/IbHOIr'o pacripeeyieHusa

15

(DYHKL[I/IH IMJIOTHOCTHU BEPOATHOCTHU
HOPMaJ/IBHOI'O pacripefejeHrusa

16

[TocnenoBaTenbHOCTb OJJUHOUHBIX
HEe3aBUCUMBIX cOObITHH. [TpuMep 3a7aum,
MpUBOZAALIeN K pacnpegenenuto [lyaccona

17

ITpakTrueckasi paboTa ¢ UCIO/b30BaHHEM
3JIEKTPOHHBIX TabIHI]

18

KoBapuanust AByX C/Ty4alHbIX BeJIAUMH.
KosdduimenT koppensiiuu

19

CoBMecTHBIe Hab/TIO/IeHUS IBYX BeJIMUMH




20 BribopouHbiii K03 duULeHT KOppessiluu

71 Pasnmuunie Mexzy TMHeNHOW CBA3BIO U
MIPUYMHHO-C/Ie/ICTBEHHOU CBSI3bI0

22 JIuHeliHast perpeccust

93 [TpakTueckast paboTa C UCT0Ib30BaHKEM
3JIEKTPOHHBIX Tab/IHI]
IlpencraBneHye JaHHBIX C IOMOLLBIO

24 Tab/uML| ¥ AYarpaMmm, onvcaresbHast
CTaTUCTHKA

75 OnbIThI C paBHOBO3MOKHBIMHU
3/IeMeHTapHbIMU COOBITUSIMU

26 BeruriciieHre BepOSITHOCTeH COOBbITHI C
ripuMeHeHueM HOpMYyT
BbIunic/ieHre BepOSITHOCTeM COOBITHI C

57 NpUMeHeHHeM rpapuuecKux MeToZ0B:
KOOp/IMHaTHasi IpsiMasi, /1epeBo,
Jvarpamma Jusepa

28 CryyaiiHble BeJIMUYMHBI U pacripe/ie/leHust

79 MaTeMaTrhueckoe O)KujjaHue C/ydyaiiHon
Be/TMYMHBI

30 MaremMaThueckoe o)kKujaHue CiydaiHon
BeJTMYMHBI

31 KoHtposnbHast paboTa: "BeposiTHOCTD 1
CTaTUCTHKA"
BbIunic/ieHre BepOSITHOCTeM COOBITHI C

32 npuMeHeHreM (OpMy ¥ rpaguuecKmx

METO/IOB




BrbIunicsieHre BepOSITHOCTe COOBITHI C

33 nprMeHeHHeM (OpMYyII U rpapuuecKux 1
MeTO/I0B
CryualiHble BeJIMUMHBI U pacripeziesieHus!.
34 MaTtemaTrueckoe 0XuJjaHue C/lydyaliHOU 1
BeJTMYMHBI
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

10 KJIACC
Kopg, .
IIpoBepsieMble npeMeTHBIE Pe3y/IbTaThl 0CBOCHHS 0CHOBHOM
NpoBepsieMoro .
oOpa3oBaTe/IbHOM MPOrpamMMBbI Cpe/JHero oomero 06pa3oBaHusA
pe3yJibTara
6 Teopusi BepoATHOCTeM 1 CTaTUCTHKA
6.1 YuTath ¥ CTPOUTDH TAOIULIBI U AUATPAMMBI
6.2 OnepvpoBaTh  MOHATUSIMU:  CcpefiHee  apudMeTHyeckoe,  MeJuaHa,
’ HauboJibIlee, HAMMeHbIlIee 3HaUeHWe, pa3MaxX MaCCHBA YMC/IOBBIX IaHHBIX
OneprpoBaTh MOHATHSIMU: C/IyYalHbIM 3KCIePUMEeHT (OIbIT) U C/lydaliHOoe
coObITHe, 3/1eMeHTapHOe COObITHe (37IeMeHTapHBbId WCXOA) CIy4YalHOTO
6.3 OMbITa; HAXOAWUTb BEPOSITHOCTU B OMbITaX C PaBHOBO3MO>KHBIMU
CJTydaliHBIMU COOBITUSIMU, HAXOJUTh U CPaBHUBATh BEPOSITHOCTH COOBITHIH B
M3Yy4YeHHbIX CTyYaliHbIX SKCIIepUMEeHTaxX
Haxomute u ¢dopMyaupoBaTh COOBITHS: TepeceyeHre W 00beAWHEHUe
64 JNAHHBIX COOBITHM, COOBITHE, TIPOTHUBOIOIOXKHOE [JAHHOMY COOBLITHIO;
' T0/Tb30BaThCsl iMarpaMmmMaMu Jitiepa U (opMyJIol C/I0’KeHUsI BePOSITHOCTel
TIpU pellleHn! 3a/ja4
OmnepupoBaTh MOHATUSMU: YCIOBHasi BEPOSITHOCTb, He3aBUCHMbIe COOBITHSI;
6.5 HaxXxOJWUTb BEPOSITHOCTM C TIOMOLIbIO TIpaBW/Ia YMHO)XEHUS, C TOMOLLbIO
JlepeBa CTy4aiiHOTO OTlbITa
6.6 [TprMeHsI T KOMOMHATOPHOE MPABUJI0 YMHOXKEHUS TIPU pellieHUH 3aJau
OneprpoBaTh TMOHATUSIMU: UCIILITAHWE, HE3aBUCHMble HWCIIBITAHUS, CepUs
6.7 WCTIBITaHUM, yCIeX W HeyZaua, HaXOAWTb BEPOSITHOCTH COOBITHH B CEPUM
) He3aBUCUMBIX UCIIBITAHUNA [0 TIepBOr0 yCIiexa, HaXOuTh BEPOSITHOCTH
COOBITHH B C€PUU MCITbITaHUM bepHyuH
6.8 OnepvpoBaTh TOHATUSIMM:  CJlyyaiiHas BeJMUMHA, pacripefiesieHue
) BepOSITHOCTeM, ;uarpaMmma pacripe/iesieHust
11 KITACC
Kop .
IIpoBepsieMble npeMeTHbIE Pe3y/IbTaThl 0CBOeHHS 0CHOBHOM
NPOBepPsIeMoro <
oOpa3oBaTe/IbHOM MPOrpaMMBbI CPe/JHero 001iero oo0pa3oBaHusi
pe3yJibTarTa
5 Teopusi BepOATHOCTEN U CTaTUCTHKA
c1 CpaBHMBaTb  BEpOSITHOCTM  3HAUEHWW  CJIyYallHOM  BeJIMYMHBINO

pacripe/ie/ieHUI0 WM C TIOMOLLbIO iarpamMmm




OHepI/IpOBaTb MMOHATHEM  MATEMATHUYECKOIo  OXWAdHUA, TIpPUBOIHUTH
IMPUMEPHLI TOI'0, KdK IMPUMEHAECTCA MaTeMaTUUeCKOoe OXXHJaHHhe CJ'Iy‘-I&lﬁHOfI

52 Be/IMUMHBI, HaxOJAUTb MareMaTH4eCKoe O)KUZaHWe II0  [JAaHHOMY
pacripe/ie/IeHUI0

5.3 MMeThb npefcTaBeHe O 3aKOHe 00JIbILNX Unces

5.4 VMeTs MnpejicTaB/eHHe O HOPMa/JIbHOM pacripe/ie/ieHur




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

Kopg
6

HpOBEpHEMbIﬁ 3JIEMEHT CO/i€PKaHUA

Teopm{ BepOHTHOCTEﬁ N CTaTUCTHUKA

6.1

I[TpencraBneHye AAHHBIX C TIOMOIBIO Tabuil u quarpamMMm. CpeHee apudMeTHUYeCKoe,
Me/iiaHa, HauOo/blllee U HaUMeHbIllee 3HAUEHMs, pa3Max, AWUCTIePCUs U CTaHAapTHOe
OTKJIOHEHHWE UMCJIOBbIX HabOpOB

6.2

CnyuaiiHble SKCTIepUMEeHTHI (OTIbITHI) U C/Iy4YaliHble COOBbITHS. DyieMeHTapHble COOBITHS
(ucxonel). BeposiTHOCTH CylyyaiHOrO COOBITUSA. BAM30CTH YaCTOTHIM BEPOSITHOCTH
cobbrtuii. CiyvaifHble OIBITEI C PABHOBO3MOKHBIMU 37I€MEHTapHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B OTIBITaXC PAaBHOBO3MO>KHBIMH 3/IEMEHTapHBIMH COOBITUSMU

6.3

Oneparu  Haj COOBITUSIMU: TiepecedyeHue, OO0beJUHEHHE, TPOTUBOIIOJIOXKHbIE
cobbiTHs. [Inarpammel Jiinepa. @opMysia C/I0>KeHUS] BEPOSTHOCTEH

6.4

YcjioBHasi  BepOSITHOCTb.  YMHOXKeHHe  BeposiTHOCTell.  [lepeBO  CJIy4yaiHOTO
sKcriepuMeHTa. Popmyria 1oiHOM BepoSTHOCTU. He3aBucrMble COOBITHS

6.5

KombuHaTtopHOe TipaBUIO0 yMHOXeHMs. [lepectaHoBkM U QakTtopuan. Yucio
couetanuii. TpeyronbHuk ITackans. @opmysia 6uHoMa HproToHa

6.6

brHapHblli C/lyyaliHbIM ONBIT (MCMBITaHWE), yCllex W Heyjgavya. HesaBucumsble
vcnpiTaHys.  Cepuss He3aBUCHMBIX —MCHBITaHMM [0 TepBoro ycrexa. Cepus
He3aBUCHUMBbIX MCIbITaHuM bepHynm

6.7

CnyuaniHas BenuuvHa. PacmipefienieHve BeposTHOCTeM. [Iuarpamma pacripefiesieHusl.
[Tpumepsl pacripefiesieH#, B TOM UKC/Ie TeOMeTpHUUecKoern OMHOMUAIbHOe

11 KJTACC

Kop

IIpoBepsieMblii 371eMeHT CO/iep)KaHUusA

TEOPI/IH BepOHTHOCTeﬁ N CTATUCTHUKA

5.1

YucnoBble XapaKTepPUCTUKU CAy4yalHbIX BeJMYMH: MaremMaThyeckoe OyKu/aHue,
JMCIIepCUsl M CTaHJapTHOe OTKJOHeHHe. IIpumepnl NpUMeHeHUsi MaTeMaTUuecKoro
OXKMJlaHUs, B TOM 4YMC/Je B 3ajauax M3 TOBCEeJHEBHOM >KW3HU. MaremaThuyeckoe
oXuJaHue OWHApHOUW C/TyyaiiHOW BeMUYMHBL. MaremMaTHuecKoe OXKU/IaHWe CyMMBI
C/lyyailiHbIX BeJIMUMH. MaTemMaThyecKoe O)KulaH|e U JUCTIepCUsi TeOMeTPUUYeCcKoro 1
OMHOMHUANMBHOTO pacripe/iesieHri

5.2

3aKkoH OOJIBIIIMX UKMCENT U ero pojb B Hayke, TIpHUpofie U obOujectBe. BuiOOpouHbIH
MeTO/, UCCJIeJOBaHUH




5.3

[TpvMepbl  HeMpEepbIBHBIX  CAy4YalHBIX BeJIMUMH. [lOHSTHE O TUIOTHOCTU
pacripeiesieHusi. 3aJjauu, TIPUBO/SAIINE K HOPMa/JIbLHOMY pacripe/iesieHuto. [ToHsATHe 0
HOPMaJIbHOM pacrpezie/ieHur




IIPOBEPSIEMBIE HA EI'D I[10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop IIpoBepsiembie TPeGOBaHNA K MPEJMETHBIM Pe3y/IbTaTaM 0CBOeHHS
IIPOBEPsEMOro | OCHOBHOIH 00pa3oBaTe/IbHON MPOrpaMMbI CPeHEro o01Iero
Tpe0oBaHUsA oOpa3oBaHust

Bnagenve MeTosaMM JlOKa3aTenbCTB, aJrOPUTMaMH peLleHus: 3ajau;
yMeHue ¢GOpPMy/IMpOBaTh W OIEpUpOBaTh TOHSATHSIMU: OMpefesieHue,
aKkcloMa, TeopeMa, CJIe/[CTBUe, CBOMCTBO, TIPU3HAK, /0Ka3aTe/lbCTBO,
paBHOCU/IbHBIE (DOPMYJ/IMPDOBKY; MPUMEHATh UX; yMeHHe (OpMy/IMpOBaTh
obpaTHOe U TPOTHBOIOJIO)KHOE YTBEp)KAeHHe, INPUBOJUTH TNPUMEpPbI U
KOHTDPIIDUMEPBI, UCIIO/Ib30BaTh METOJ], MaTeMaTHUecKoW WHYKLWY;
TIPOBO/IUTH Jl0Ka3aTe/ibHble PacCy>KJeHus TPU PellleHrH 3a/jau, OLleHUBaTh
1 JIOTUYeCKyl0 TpPaBWIBHOCTb  PacCy)X[EeHHH; yMeHHe OIepupoBaTh
TOHATUSIMU: MHOXXeCTBO, TOJMHOKeCTBO, Ofepaliiy HaJi MHOXXeCTBaMH;
yMeHHe  UCII0/Ib30BaTh  TEOPETHKO-MHOXKEeCTBEHHbIN  ammapar — Jist
OTTMCAHUS pPeasbHBIX TIPOLIECCOB U SIB/IEHUI U TIPH PeLlIeHuH 3a7iady, B TOM
yuc/e U3 JPYyTrux yueOHBIX MpeMeTOB; yMeHUe ONepyupoBaTh MOHSATHUSIMU:
rpad, cBs3HbIN rpad, JepeBo, LUK/, rpad Ha MJIOCKOCTU; YMeHue 3a/jaBaTh
Y OTMCBIBaTh rpadbl Pa3/TUUHBIMK CIIOCO0AMH; MCIIO/IB30BaTh rpadbl pU

pellieHnH 3aiau

2 YMeHHe OmNepupoBaTh TOHATHSIMH: HATypaJbHOEe UHC/IO, Lieioe YHCIIO,
CTeTieHb C Lie/bIM TI0Ka3aTesieM, KOpeHb HaTypaJbHOUM CTeTeHH, CTeTeHb C
palMoHa/BHBIM TI0Ka3aTesieM, CTelleHb C JIelCTBUTEbHBIM TOKa3aTeseM,
JorapudM YUCIa, CHHYC, KOCHMHYC W TaHTeHC TMPOU3BOJILHOTO YHMCIIa,
OCTaTOK TI0 MOZY/I0, paljOHa/bHOe YKC/IO, HppalvoHalbHOe YHCIIO,
MHOXECTBA HATypa/lbHbBIX, LeJIbIX, PALUOHAIbHBIX, [JeHCTBUTETbHBIX
Yucesl; yMeHHMe MCTI0/Ib30BaTh MPU3HAKY Ie/TMMOCTH, HaMMEeHbBLINIA 001
JeuTesb YW HauMeHblllee o0ljee KpaTHOe, aaropuT™ EBKmMga mpu
pelIeHnH 3a/jau; 3HAKOMCTBO C Pa3/IMUHBIMH TIO3UIIMOHHBIMU CHCTEMaMHU
CUMC/IeHUs; YMeHHe BBITIOHATH BBIUMC/IEHHe 3HauUeHUH U peoOpa3oBaHus
BBID@)KEHUH CO CTeNeHsSIMH U jorapudmamu, npeobOpa3oBaHus ApPOOHO-

PallMOHAJIBHBIX Bpra)KEHHﬁ; yMeHHe OoreprupoBaThb TTOHATHUAMMN:

10C/Ie[IoBaTe/IbHOCTb, apu(MeThueckas TPOTPeccHs, TreoMeTpruueckKas




nporpeccusi, OeckoHeuHO yObIBarollas reoMeTpUyeckasi IPOrpeccus;
yMeHMe 3a/aBaTh II0C/Ie[l0BATe/IbHOCTH, B TOM 4YMC/e C TIOMOILBIO
pPeKyppeHTHBIX (POpMYJI; YMeHHe ONeprpoBaTh MOHATUSMM: KOMIUIEKCHOe
YUCJIO, CONPSDKEHHBbIe KOMIUIEKCHBbIE 4YKC/Ia, MOAY/Ib U  apryMeHT
KOMIJIEKCHOTO ~ 4MC/Ja, (opMa  3amuMcud  KOMILUIEKCHBIX — YHCes
(reomeTpuueckasi, TpUrOHOMeTpUYecKas U anrebpanyeckasl); yMeTb
NIPOM3BOUThL apupMeTHUecKue [eHCTBUS C KOMIUIEKCHBIMU UHC/IaMHy;
TIPUBO/IUTH TIPUMeEPbI UCII0/Ib30BaHUsI KOMILUIEKCHBIX YMCeJl; OllephupoBaTh
MOHATUAMU:  MaTpuna 2xX2 u  3X3, oOlpejeuTe/lb  MaTpPHULIb,

reoMeTpUUYeCKU CMBIC/T OTIpeieTUTe/Ist

YMmeHue orepupoBaTh MOHATUSAMM: palMOHa/IbHble, UppaLMOHa/bHBbIE,
TIOKa3aTe/bHble, CTeleHHble, Jorapu(mMuueckre, TPUTOHOMETPUUECKUe
ypaBHeHHSI W HepaBeHCTBA, WX CUCTEMBbl; yMeHHe OIepupOBaTh
TIOHSITUSIMU: TOXKZECTBO, TOXKEeCTBEHHOe IipeoOpa3oBaHHe, ypaBHEHMUE,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUWM M HepaBeHCTB, PaBHOCU/IbHOCTb
ypaBHEHHI, HepaBeHCTB W CUCTeM; YMeHHe pellaTb ypaBHEHUs,
HepaBeHCTBA M CUCTeMbl C IIOMOIIBIO Da3/MYHBIX IIPUEMOB; pellaTh
ypaBHeHHsl, HepaBeHCTBA U CHCTeMbl C IlapaMeTpoM; IPUMEHSTh
ypaBHEeHHUsl, HepaBeHCTBAa, UX CUCTeMBbl [/ pelleHus] MaTeMaTH4eCKHX

3a71ay ¥ 3a/1a4 U3 pa3MuHbIX 00/1acTell HAyKH 1 peaTbHOM KU3HU

YMeHWe oOrepupoBaTh TMOHATUSMHU: (YHKLWSA, UETHOCTh (YHKIUH,
MepUOIUYHOCT (DYHKIMM, OTPAaHUYEHHOCTb (YHKIMM, MOHOTOHHOCTB
GyHKIMH, 3KCTpeMyM (DYHKI[UM, HauOoblllee W HaMMEHbIIee 3HAueHUs
GYHKI[UM Ha TIPOMEXYTKe, HerpepbiBHasi (YHKIMS, aCUMITOTHI rpaduka
GbyHKUMY, TiepBasi ¥ BTOpasi TPOW3BOAHAsT (DYHKIMU, T€OMETPUUECKUN U
busnyeckuid CMBICT TMPOWU3BOAHOH, TepBooOpa3Hasi, OIpeze/EHHbIN
WHTerpasa; yMeHWe HaxOAWTb aCUMMTOThI Tpaduka (QYHKLIUH; yMeHHe
BBIUUC/ISITE  TPOU3BO/IHbIE  CYMMbI, TIPOM3BEJileHUsI, YaCTHOTO U
KOMITO3ULIMM (PYHKI[MH, HaXOAWUTh ypaBHEHHe KacaTelbHOM K rpaduKy
GyHKIMY, yMeHWe HaXOJUTh TIPOW3BOJHBbIE 3/IeMEHTApHBIX (YHKIIHIA;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [/ MCC/IefioBaHUs (DYHKIWH,
HaXOAWTh Haubosblllie W HaWMeHblIWe 3HaueHus (DYHKIMM; CTPOUTh
rpadvki MHOTOY/IEHOB C HCIIOJb30BaHWEM arrapara MaTeMaTUueCcKoro
aHasM3a; TIPUMEHSITb TPOW3BOAHYIO /Il HAXOXKJEHWs HaWuIyydllero
pellieHUss B TIPUK/IAHBIX, B TOM UHC/I€ COIMATBbHO-35KOHOMUYECKUX WU

bu3MUecKrX 3ajjauax; HaXOAMUThb TUIOMAZM U 00BEMBI GUTYp C MTOMOIILIO




HWHTEerpasia; IpUBOAWTH IIpPUMEPbI MdT€MATUUECKOro MOAe/IMPOBAHUA C

MOMOIIbI0 AU depeHLIaTbHbIX YPaBHEHUN

YMeHHe onieprpoBaTh MOHATUSAMU: TpaduK GyHKIMH, oOpaTHas QyHKLWS,
KOMIIO3ULIMS (PYHKLMM, JWHeWHas (QyHKLUsS, KBaZjpaTU4Has (QyHKLWS,
paLyoHanbHast (QYHKLUS, CTeneHHas (YHKLUsS, TPUTOHOMETpUUecKre
¢GyHKLMM, oOpaTHBIE TPUTOHOMETpUUEeCKHe (YHKLUH, TIOKa3aTejbHas |
jsorapudmMuueckasi (PyHKI[MH; yMeHUWe CTPOUTb TrpadyKu H3yUeHHBIX
GyHKLMA,  BBIMOMHATL  rpeoOpa3oBaHusi  rpadMkoB  (PyHKIMH,
VCTIO/b30BaTh TPa(UKU [jis U3ydeHHUs IPOLeCCOB M 3aBUCUMOCTeH, IpU
pelleHnH 3a7lau U3 JIPYTUX y4yeOHBIX TpeMeTOB U 3a/au U3 peanbHOMN
)KU3HM; BbIpaKaThb (OpMyJaMM 3aBUCUMOCTA MeXAy BeTMYMHaMU;
WCI0/Ib30BaTh CBOWMCTBA U TrpadvKu (PyHKUWW A/ pelleHus ypaBHeHUH,
HepaBeHCTB M 3aZiauy C TapameTpamMH; M300pa)kaTb Ha KOOPJWHATHOMN

MJIOCKOCTH MHOXKECTBA pellleHnl ypaBHeHUH, HepaBeHCTB U UX CUCTEM

YMeHMe pelllaTb TEKCTOBble 3a/lauM pasHbIX TUMOB (B TOM YHWC/Ie Ha
TIPOLIEHTHI, /I0/M W YacTH, Ha JBIIKeHUe, paboTy, CTOMMOCTb TOBapoOB U
yCJIyT, HaJorH, 3aladd U3 00/1acTH YIIpaB/ieHUs JIMUYHBIMU U CeMeliHbIMU
(¢bvHaHCaMM); COCTaB/ISATh BbIpAXKEHUs], ypPaBHEHUs, HepaBeHCTBA U HX
CUCTEMBI TI0 YCJOBHIO 3a/laud, MCC/Ie[i0BaTh IIOJIyYeHHOE pelleHue U
OLIEHWBATb TPABJOMOAOOHOCTL pe3y/bTaTOB; yMeHWe MO/IeIMPOBaTh
peasibHble CUTyallMM Ha $3blKe MaTeMaTHKH; COCTaB/ISIThb BbIpaKeHUS,
ypPaBHEHHs1, HePaBeHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/lauu, UCC/Ie[j0BaTh
MOCTPOEHHbIE  MOJIeId  C  HWCTOJb30BaHWEM  ammapaTa  anrebpsl,

HWHTEPIIPEeTUPOBATH HOﬂyquHbIﬁ pe3yabTaT

YMeHue orepupoBaTh MOHATUSAMU: CpefHee apu(mMeTHyecKoe, MeJraHa,
HauboJsibIllee ¥ HaMeHbIIIee 3HAUeHUs], pa3Max, AUCIIEPCHUs, CTaHAApTHOe
OTKJIOHEHWe YMCJIOBOr0 Habopa; yMeHHe W3BjeKaTh, WHTEPIIPETUPOBATh
vH(OopMalLMio, TIpeCTaB/IeHHy 0 B TabMiaxX, Ha Adarpammax, rpadukax,
OTPa)Karollyl0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHUM; NPeJCTaB/IATh
WHPOpPMALIMI0O C TIOMOIIbI0 Tabjaul, W JuUarpaMM; HCC/eloBaTh
CTaTUCTUYECKUe [laHHble, B TOM YHC/ie C TpUMeHeHWeM TIpadryecKux
MEeTOZIOB U 3/IeKTPOHHBIX CPeJICTB; rpaMueckyd UCCaefoBaTh COBMECTHbIE

HabM0IeHnst C TIOMOIIIBIO ZIarpaMM pacCerBaHus ¥ TMHEMHOW perpeccuu

YMmenue onepupoBaTh IOHATHUSMU: CJIydalHBId OIBIT U CJlydalHoe
COObITHE, BEPOSITHOCTh CAy4allHOTO COOBITHS; yMEeHHe BBIYUCTATH

BEPOSITHOCTh C HCIOJIb30BaHUWEM rpaduuyeckKux METOJ0B; TPUMEHSTh




(dbopMyJibl  CNIO’KeHUsT W YMHO)KeHUsI BepoSiTHOCTel, (hopMy/ay TIOJIHON
BepOsITHOCTH, opmyny bepHysutH, KOMOWHATOpHBIE (aKThl U (OPMYIIbI;
OLIeHMBaTh BEPOSITHOCTH pealibHbIX COOBITHI; yMeHHe OIepupoBaTh
TOHATUSIMM: ~ CJlydailiHasi BeJIMUMHA, paclipeie/ieHHe  BePOSITHOCTEH,
MaTeMaTHuecKoe O)KH/laHWe, [WCIepCUsi W CTaHAapTHOe OTK/IOHEeHHue
CyyallHOM  Be/MUMHBL, (PYHKIMU  pacripefie/ieHdss W TJIOTHOCTH
pPaBHOMEpPHOI0, TI0Ka3aTeJIbHOT0 U HOPMAaJIbHOTO pacrpeie/ieHul; yMeHue
WCTIO/Tb30BaTh CBOMCTBA M3YUeHHBIX pacripe/ie/ieHHi /s pellieHus 3a/ay;
3HAKOMCTBO C TIOHSAITHUSIMM: 3aKOH OOJIBIIIMX YMCeN, MeTO/bl BEIOOPOUHBIX
WCC/IeIOBaHUM; yMeHHe TPUBOJUTb TpPUMepbl TpOsIBJIeHUs 3aKOHa
OO/MBIIMX YHMCeT B TPUPOJAHBIX W OOIECTBEHHBIX SIBJIEHUSIX; yMeHHe
OTepyUpoBaTh TMOHATUSIMU: COYeTaHue, TepecTaHOBKa, UMC/IO COUYeTaHUH,
YKC/I0  TIepecTaHoBOK; OwHoM  HbIOTOHa; yMeHHe  TPUMEHSITh
KOMOWHATOPHbIe ()aKThl U PACCY>KIEHUS i PellleHus 3afiau; OLIeHUBaTh
BEPOSITHOCTU peasibHbIX COOBITHI; COCTaB/ISATH BEPOSITHOCTHYIO MOJieNb U

VHTEPIIPeTUPOBaTh MOTy4YeHHbIN pe3y/bTaT

YMeHue omnepupoBaTh TOHSTUSIMU: TOYKa, TMpsMas, IIJIOCKOCTb,
MPOCTPaHCTBO, OTPE30K, Jiyd, BeJIMUMHA YyTJia, JIOCKUN YroJi, IByTrPaHHbIN
yroJi, TPEXTPaHHbIA YroJ, CKpelLuBaroluecs npsMble, rapasienbHOCTb 1
MeprneHAUKYISIPHOCTb TIPSIMBIX Y TJIOCKOCTEW, YTrOoa MeXKJy TMpsSIMbIMH,
yrojl Mexay TpsSMOM U IIJIOCKOCTBIO, YroJl MeX[Jy IJIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TJIOCKOCTH, pacCTOsIHAE MeXXIy TpSMbIMHU,
pacCTosiHUe MeXKJy TIJIOCKOCTSIMH; YMeHHe MCI0J/Ib30BaTh MPU pelleHrur
33/lay U3yueHHble (PAKTbl ¥ TeOpeMbl IJIAHUMETPHHU; yMeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKpYJKAlOIIero MHpPA; CTPOUTh MaTeMaTHUeCKHe
MOZleIM C TIOMOLIbH0 TeOMeTPUYeCKUX TOHATHM WM BeJWYMH, pellaTh

CBsA3dHHbI€ C HUMHU IMPAKTUYECKHE 3a4aUn
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YMeHue OIepupoBaTh TOHATHUSMM: TUION[A/b (UTYpBI, 00bEM (UTYDHI,
MHOT'OTPaHHUK, TPAaBUIbHBI MHOTOTDAaHHUK, CeYeHWe MHOTOTPaHHHKA,
Ky0, Tapasienenuriesi, TpU3Ma, NUpaMuja, (GUTypa W TOBEPXHOCTb
BpallleHusl, LUWIUHAD, KOHYC, Iap, cdepa, Mmiomaab cdepsl, II0LLIA/b
MOBEPXHOCTH TIMPaMH/IbI, TIPU3MbI, KOHYyCa, L[WIKMHApa, 00BEM KyOa,
MIPSIMOYTO/IbHOTO  Tlapasijiesieniuresia, TMUPAMU/bI, TIPU3MBbI, LIWJIHMH/APA,
KOHYyCa, I1apa, pa3B&PTKa TOBEPXHOCTH, CeueHHsi KOHycCa U LWIMHAPA,
rapajuie/ibHble OCH  WIM OCHOBAHHIO, CeueHHWe IIlapa, TJIOCKOCTb,

Kacamouasicss  cepbl, IWIMHIPA, KOHYCAa; yMEHWe CTPOUTh CeueHue




MHOTOrpaHHMKa, M300pa)kaTb MHOTOIpPaHHUKH, (UTYpbl U TIOBEPXHOCTH
BpallleHHs], UX CeUeHHs], B TOM UMCJie C TIOMOILbIO 3/IeKTPOHHBIX CPe/ICTB;
yMeHUe TIPUMEHSITb CBOMCTBA TeOMEeTpUUYeCKUX (UTyp, CaMOCTOSITEIbHO
¢bopMynMpoBaTh ornpefesieHus: u3yuaembix (UTyp, BbIBUTaTh TUIIOTE3bI O
CBOMCTBaX U TMpH3HAKaX TreoMeTpuueckux (uryp, 0O6OCHOBBIBATH WU
OrpoBepraTb HX; YyMeHWe TMPOBOJUTh KiacCMUKalui @Uryp 1o
Pa3/IMYHbIM TPHU3HAKaM, BBITIOJHATE HEOOXOAUMbIE [IOTIOJTHUTE TbHbIE

MOCTPOEeHUs
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YMeHWe OrepupoBaTh TOHATHSMHU: JBWKEHHE B  TIPOCTPAHCTBE,
Trapasiie/lbHbll TTePeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBe,
TOBOPOT, MpeoOpa3oBaHWe T10/00uMs, TI0[j00HBIE (UTYpPBI; yMEHHEe
pacro3HaBaTh paBHble W TIOZ00OHBIE (UIYPbI, B TOM UHUC/Je B TIPUPOJE,
HCKYCCTBE, apXUTEKTYPe; UCIIO/Ih30BaTh T€OMETPUUYECKHUE OTHOIIIEHHUS TTPH
PEeIIeHUM 3a7lay; HaXO[JUTb T€OMETPUYECKHe BeJWYMHbI (JJIMHA, YTOJI,
TUIOMA/[b, 00BEM) MPU PEIIeHUM 3afilau U3 APYTMX yueOHBIX MpeMeTOB U
U3 peaibHON J>KW3HW; YMEHHWE BBbIUHC/IATH T€OMETPUUECKHE BETAUMHBI
(onvHa, yros, IUIOUIA[L, OOBEM, TUIOIIA[b TMOBEPXHOCTH), WCIO/b3Ys
M3yueHHble (OPMY/bI U METOAbl, B TOM YHCJIE: TIIOMIaZb TOBEPXHOCTH
TIMPAMU/IbI, TIPU3MBI, KOHYCQ, LWIMHApPA, TUIONb CPepbl; 00bEM Ky0a,
NIPSIMOYTOJTBHOTO ~ TTapasule/ienvIie/ila, TMPAMUABI, TIPU3MBbI, LWIMH/IPA,

KOHYCa, 111apa; yMeHHe HaXOJUTb OTHOIIeHHe 00bEMOB TIOA0OHBIX (hUTyp
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YMeHue oneprpoBaTh MOHATHUSMU: NPSIMOYTO/IbHAsl CHCTeMa KOOpZMHAT,
BEKTOp, KOODJMHATbl TOYKHM, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJieHre BEeKTOpa Ha UHMCJ/IO, pa3/ioKeHue BeKTopa To 0Oaswucy,
CKa/IsipHOe TpOM3BeZleHre, BeKTOPHOe IIpOM3Be/leHHe, Yrojl Mexny
BEKTOPDaMH; yMeHHe MCIO/b30BaThb BEKTODHBIA W KOODAWHATHBIA METO[,

JUTsI pellieHysi TeOMeTPUUeCKUX 3aZiau U 3a/jau APYruxX yueOHbIX MpeiMeToB
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YMeHHe BbIOMPATh MOAXOASAIINANA MeTO/ /ISl PellleHus 3a/laui; TTOHUMaHKe
3HAUMMOCTH MAaTeMaTHMKU B W3yUYE€HWM TPUPOJHBIX W OOIeCTBEHHBIX
MpOLIeCCOB U sIBJIEHUM; yMeHWe pacro3HaBaThb IIPOsSiB/ieHHMEe 3aKOHOB
MaTeMaTUKU B UCKYCCTBe, yMeHue MPUBOAUTH NMPUMephbl MaTeMaTUUeCKUX

OTKPBITUI POCCHICKOM U MUPOBOM MaTeMaTUueCcKON HayKu




INEPEYEHD 3/JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 MATEMATUKE

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT COJi€pKaHUA

1 Uucna ¥ BbIYUCTIeHUS

1.1 HarypanbHble ¥ 1iesible yucna. IIpu3Haku 1e/IMMOCTU Lie/bIX yuces

19 PaumyionanbHble  uncna. OOBIKHOBEHHbIE U JeCATHUHBIE APOOH, TIPOLIEHTHI,
' OecKoHeUHbIe IIepruoAUUYecKre 1poour

13 ApudmeTrueckuii KOpeHb HaTypa/bHOM cTerneHH. [lelcTBUS C aprdMeTHYeCKUMU
' KOPHSIMU HaTypa/IbHOW CTeIeH!

14 CreneHs C 1ie/IbIM T0Ka3aTtesieM. CTereHb C palldOHabHBIM MoKa3aTeneM. CBOMCTBa
' CTerneHu

L5 CHHYC, KOCMHYC W TaHIeHC UHWCI0BOTO aprymeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa

1.6 Jlorapugm uncna. [lecaTuuHble U HaTypasbHble JT0rapu(pMbl

HelicTBUTeNbHbIE uuc/ia. ApudMeTHUyecKhe orepauydud C  JelCTBUTe/bHbIMU
1.7 yricsiamu. [IpubmKEHHbIe BBIUMC/IEHNS, TIPABU/Ia OKPYT/IeHHs], TIPUKKU/IKA U OL[eHKa
pe3y/bTaTa BbIUAC/IeHUN

1.8 [TpeoOpa3oBaHe BbIpaXKeHUH

1.9 KomruiekcHble unciia
2 YpaBHeHus1 U HepaBeHCTBa

2.1 Llesibie 1 1pOOHO-paIOHA/IbHBIE YPABHEHUS

2.2 VppaiioHaibHble YpaBHeHUs

2.3 TpuroHomeTpruueckye ypaBHeHUs

24 [TokasarenbHble U jiorapuMruyecKrie ypaBHeHu s

2.5 Llesble v ApOOHO-pal[MOHATBHBIE HEPABEHCTBA

2.6 VppaijoHansHble HepaBeHCTBa

2.7 [TokazaTenbHble U JorapUpMUUeCKrie HepaBeHCTBa

2.8 TpuroHomeTpruecKkre HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YpaBHEHUM U HepaBEeHCTB

2.10 YpaBHeHUs1, HepaBeHCTBAa U CUCTeMBI C ITapaMeTpamu

2.11 Martpuija CMCTeMBbI JIMHENHBIX YpaBHeHUU. Onpejesmresib MaTpULibl




DyHKIUM U TPapUKU

OyHkMs, crocobbl 3aganus ¢GyHKUMU. ['padvk dyHKIMK. B3anMHO oOpaTHBIe

- ¢yskuyy. UéTHble 1 HeuéTHble GyHKUMU. [leproanueckue GyHKIUMU
OO6snacTb ompeziesieHUsT W MHOXKECTBO 3HaueHWd ¢yHKumu. Hymi ¢dyHKOmm.
3.9 [TpoMeXXyTKM  3HaKOIMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLUH.
' MakcuMmymbpl ¥ MUHUMYMBI (pyHKI[MM. HaubOosblliee ¥ HavMeHbIllee 3HaueHHe
(yHKL[MM Ha IPOMEXKYTKe
33 CrenieHHasi (pyHKLHMSI C HaTypaJbHbIM U LieJIbIM TOKa3aTeneM. Eé cBoiicTBa U
' rpa¢uk. CoiicTBa U rpadMK KOpPHS N-OM CTereHU
3.4 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpaduKu
3.5 [TokasarenbHasi u jlorapudmMudeckast GyHKLWH, UX CBOMCTBA U rpaduKu
36 Touku pa3pbiBa. AcuMnToThl rpadukoB (yHkiui. CpolicTBa  (PYHKIUH,
' HeIpepbIBHBIX Ha OTpe3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS IIOC/Ie0BATeILHOCTEH
3.8 ApudmeTtnueckasi U reoMeTpuUeckas rporpeccuu. @opmysia C/10’KHbBIX MPOLEHTOB
4 Hauasia MaTemaTHuyeCcKoro aHaausa
4.1 [Tpou3BogHast pyHKLUMU. [Ipor3BoHbIE 37leMeHTapHbIX (QYHKLWN
[IprMeHeHre TIPOM3BOJHOW K UCC/IefOBaHUID (YHKLUMNA Ha MOHOTOHHOCTb M
4.2 9KCTpeMyMbl. HaxoxeHre HauOO/bIlero ¥ HauMeHbIIero 3HaueHus QyHKIMKA Ha
OTpe3sKe
4.3 [TepBooOpa3sHast. MaTerpan
5 MHoXeCTBa U JIOTUKa
5.1 MHo>keCTBO, OnepaLu HaJ, MHOKeCcTBaMu. [Juarpammel Diisiepa — Benna
5.2 Jloruka
6 BepoATHOCTB U CTaTUCTHUKA
6.1 OnucaTenbHasg CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaropuka
7 I'eomeTpus
7.1 @Urypsl Ha MI0CKOCTU
7.2 [IpsiMbIe ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa v TIOBEPXHOCTHU BPaI|€HUS




7.5

KOOP'I[I/IHEITBI " BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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