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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «BeposSTHOCTP M cTaTucTHUKa» YriayOJEHHOIO YpOBHSA
ABIIIETCS. NPOJO/DKEHHMEM M PA3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIITyOJIEHHOTO YPOBHS HAa YPOBHE CpEAHEro o01iero oopa3oBanus. Y4eOHbIN Kypc
npeaHazHadyeH s GOPMUPOBAHMS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHUMAaHUs POJIM TEOPUU BEPOSITHOCTEW KaK MaT€MaTHYECKOI0 MHCTPYMEHTA JUJIs
U3y4EHHUs CIy4yailHbIX COOBITHI, BeMMYMH U mpoueccoB. [lpu u3yueHum kypca
o0OoramarTcss MOpeICTaBlIeHUs OO0ydallIUXCsi O METOAAaX HCCIEAOBAHUS
W3MEHYMBOTO MHpA, pPa3BUBAETCA IMOHMMAaHUE 3HAYMUMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAaHUS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUSI.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MMPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oopa3oBaHusl, U
Ha Pa3BUTHE NPEACTABICHUNA O CIyYailHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMU Ha BaKHBIX MPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y 00ydarommxcsi J0JKHO COPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMAaTUYECKUX MOJEIAX, UCIIOJIb3YEMbIX
JUIsL  ONHMCAHUSl  AHTPONOMETPUYECKUX W JIeMOrpapuueckux  BEIUYHH,
NOTPEIIHOCTE B pa3IMyHbIE pPOJa H3MEPEHUsX, UIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmecTtBe. Y4eOHbI Kypc sBisieTcss 0a30il AJii OCBOEHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOUMBIX CIELHUATUCTAM HE TOJBKO MHKEHEPHBIX
CHEIUANIbHOCTEH, HO TaKXKe COIHUAIbHBIX M TCHUXOJOTMYECKUX, MOCKOJIbKY
COBPEMEHHbBIE OOIIECTBEHHBIE HAYKW B 3HAYUTEILHON MEpe MCHOJb3YIOT amapar
aHanmu3a OoNbIIMX JaHHBIX. LleHTpanbHYyI0 4YacTh y4eOHOTO Kypca 3aHHMaeT
0OCY’)XKJIeHHE 3aKOHa OOJBIIMX YHUCEeN — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIb,
UMEIOLIET0 MATEMAaTUYECKYI0 (POpMalIN3aLHIO.

B cooTBeTrcTBUM € yKa3aHHbIMU LEISIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT M cTaTUCTUKa» Ha YriIyOJEHHOM YpOBHE BBIJIEICHBI OCHOBHBIC
coaeprkaTenbHble uHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuMO OCHOBHBIX JIMHUN B y4e€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBbIC MJsi TOJHOLEHHOTO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKHUX YueOHBIX
KYPCOB.

Conepxxanue nuHUM «CioyuyaliHble COOBITUSL M BEPOATHOCTH»  CIIY)KUT
OCHOBOM 151 (DOPMUPOBAHMS TPEACTABICHUN O paCIpeAesieHUd BEPOATHOCTEHN
MEKly 3HAYCHHUSMU CIIyYalHBIX BEJIMYHMH. BaKHYI0 4acTh B 3TOM COJEPKATEIBHON
JIMHUY 3aHUMAET U3yYE€HHUE FEOMETPUYECKOIO U OMHOMHAIBHOTO paclpeaesieHui 1



3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTaMU — MOKAa3aTEJbHBIM U HOPMaJIbHBIM
pacrpeeeHUsIMH.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIIyYalHbIMUA BEJIMYUMHAMU H
pacnpeneneHus M, aKIEHTUPYIOT BHUMaHUE OOydYaloIMXCsi Ha ONUCAaHUU W
W3YUYCHHUH CIyYalHBIX SBJICHUM C TIOMOIIBIO HENpepbiBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHUE YJEISAETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeaciCHUSIM.

B ydeObHOM Kypce mpeaycMaTpUBaeTCs 03HAKOMUTEIIBHOE W3YUYEHHE CBSI3U
MEXKIy CIy4yalHbIMM BEJIMYMHAMU U OINKCAHUE HTOM CBA3M C IOMOIIBIO
kod(ppunmeHTa KOppeNsiiiud W ero BBIOOPOYHOTO aHajora. ITH DJIEMEHTHI
COZIEpKaHMsI Pa3BUBAIOT TEMY «JlHMarpaMMbl paccenBaHUs», N3YUYCHHYIO HA YPOBHE
OCHOBHOTO 00111ero o0Opa3oBaHUs, U BO MHOTOM OIUPAIOTCS Ha CBEJCHUS U3
KYPCOB aJIT€OpbI M TEOMETPHH.

Emé oauH  2meMeHT  coaep:KaHWs, KOTOpPBIA  IIpeJjiaraercss  Ha
O3HAaKOMUTEIBHOM YPOBHE — IIOCJIENOBATENBHOCTh CIyYalHbIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHHE C paclpeiesieHHeM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMI XapakTep |
SBIIIETCSI AKTyaJbHBIM JUIsl OyIyIuX aOUTYypPHEHTOB, MOCTYMAIOMIUX Ha YueOHbIC
CHEIMATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICHUXOJIOTHEH W
YIIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCT, W CTaTUCTHKa» Ha
yIIIyOJI€eHHOM YypoBHE oTBoautcs 68 wacoB: B 10 kiacce — 34 uaca (1 yac B
Henento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

['pad, cBsa3ublii Tpad, myTu B rpade: mukibl u 1nenud. CreneHs (BaJICHTHOCTH)
BepmuHbL. ['padsl Ha TTOCcKOCTH. JlepeBbsi.

CrnydaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aliHbIe COOBITHS. DJIEMEHTapHBIC
coObITHs (MCX0Jbl). BeposaTHOCTh ciydailHOTO COOBbITHS. Biau3ocTh 4acToThl U
BEpOSTHOCTU  coObITil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
DIIEMEHTAPHBIMU COOBITHSIMHU.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHre, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. JJuarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEM.

VYcnoBHas BEPOATHOCTb. YMHOKEHHME BEPOSTHOCTEN. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyiia nosHoM BeposTHocTH. Popmyna balieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciiy4aliHbIi ONBIT (MCIIBITAHUE), YCIIEX U Heynada. He3aBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 110 mepBoro ycnexa. I[lepecranoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®@opmyna OuHOMAa
HeroTona.

Cepust He3aBHUCUMBIX ucnbITaHuil bepuymiu. Cry4ailiHblii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrnipenenenue  BepodtHocTed.  [uarpamma
pactpenenenusa. Onepanuu HajJ CIy4YalHbIMM BeIWYMHAMH. buHapHas cirydanHas
BesimunHa. [IpuMepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE W
OMHOMMAJIbHOE.

CoBMECTHOE pacHpenesieHHe JBYX CiydalHbIX BenuyuH. HeszaBucumeie
CIy4YallHble BEJIUYMHBL.MaTeMaTH4eCcKOE€ OXHUAAHUE CIIyYalHOW BEIWYHUHBI
(pactipeaenenus). Ilpumepbl  NpUMEHEHHS]  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHue, JoTepesd). MaremaTH4ecKoe OXHUAaHUE OWHApHOW CiIydaillHON
BEJIMYMHBI. MaTeMaThuueckoe OXUJAHHE CYMMbl CIyYallHbIX  BEJIUYUH.
MaremaTtuueckoe OKHMJIaHUE r€OMETPUYECKOTO u OMHOMMAIIBHOTO
pacIpenecHui.

Jvucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYallHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHON CITydaiiHON BeIMYMHBI. MaTeMaTHiecKkoe
OKMJIAHUE TIPOU3BEACHUS U JHUCHEPCUS CYMMbl HE3aBHCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIBLHOTO
pactipenenenus. /Jlucnepcuss WM CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHusl.

11 KUIACC



HepaBenctBo YeoOniméBa. Teopema Uebniména. Teopema bepuymim. 3akoH
Oonpmmx  4ucen.  BeIOOpouHBId  MeTOJ — ucchaenaoBaHWil.  BeiOopounbie
xapakTepucTuku. OleHUBAaHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpoOCTEUIINX TUIIOTES € MOMOLIBIO U3YUYEHHBIX PaCIPEICTICHUM.

HenpepsiBHble ciyyaliHble BeauyuHbl. Ilpumeprpl. DyHKIUA IIOTHOCTH
BEPOSATHOCTH pacmupenesieHus. PaBHOMepHOEe pacnpelneneHne M €ro CBOMCTBA.
3agaun, NPUBOAAIIME K ITOKA3aTEILHOMY PaCIpEACICHUIO. 3a1auu, IPUBOIAILNE K
HOPMaJIbHOMY pacnpeneieHULO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeIbHOTO pacipeaeeHus, QyHKIUS IITOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO
pacnpeneneHus. OyHKIUA INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PaCIpEAeIICHUSI.

[TocnenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHMEBEIX  COOBITHH.  3amaum,
MpUBOAsLIIME K pactpenenenuto [lyaccona.

KoBapuanusa nByx ciuyvaitHeix BenuuuH. Koadduuuent nuHendHON
koppensiiud.  CoBMecCTHble  HaOMIOAEHUS JBYX BeNWYMH. BblOOpoYHBbIN
Kod(pduumreHT Koppensiuu. Paznuune Mexay JTUHEWHOW CBS3bI0O M MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccrs, METOI HAMMEHBIINX KBAAPATOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJYBJIEHHBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOIO  WIEHAa  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYD, SBIICHUIA,
IpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HUX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJTAHCKON HMIEHTUYHOCTU, YBOKECHHS K
MPOIIJIOMY U HACTOSIIEMY POCCUICKOW MaTE€MAaTHWKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHIKEHUW B JAPYrUX HayKaX, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUUCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTUUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HayKH U JIEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a/1ay, PELICHUH, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA,

5) pu3M4eCcKOro BOCIIUTAHMS

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3/I0pOBOro U 0€30MacCHOT0 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THTAaHHE, COATTAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIbIXa, peryispHas (pu3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIOPTUBHO-03/I0POBUTENBHOMN JAEATETbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYJYy, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznmuuHbiM  cepam  TpOoPECCUOHANBLHOW  JIEATEIIbHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymel mpodeccur U peaqr30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHUIO U



caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMAaTUYeCKON HalpPaBJI€HHOCTH;

7) 3K0JIOTUYeCKOT0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPHUECHTAIIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW ISl pelieHusi 3ajady B 00JacTu
OKPYXaUel Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKA WX BO3MOXHBIX
IIOCJICICTBUH JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKMH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOM HayKH Kak c¢epbl UYeTOBEYECKOM JESTENbHOCTH, STaroB €&
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATH MNPOCKTHYK) W HCCIEIOBATEIbCKYIO JIEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

ba3oBble jornueckue aAecTBUs:

BBIBILITh M XAPAKTEPU30BaTh CYILECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHATUH, OTHOIIEHMH MEXIy MNOHATUAMH, (DOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYLIECTBEHHBIN MPU3HAK KiaccudUKaIuy,
OCHOBaHMSI J171s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIHpoBaTh U  NPEeOOpPa3OBBIBaTh  CYXKIACHHS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3AMMOCBSA3U U IMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JieJaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIE ¥ OT MPOTHUBHOIO), BEICTPAUBATh apIyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUIeHHs, BbIOMpaTh HaumboJee MOAXOMAUIMM ¢ y4éToM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCIIOJIB30BATh BOIPOCHl KaK MCCIIEIOBATEILCKUA WHCTPYMEHT TIO3HAHUS,
dbopMyupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpPEUHE,  MPOOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApryMEHTHPOBATH
CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTr0 00BEKTa, SBICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMS, UCCJIENIOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, a TakKe BBIABUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh JCOUIIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBEIOWpATh WH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSAMH U
HEIIMU OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIpakKaTh CBOKO TOYKY 3pCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3aJadH,
KOMMEHTHUPOBATH IOJIYUYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOM TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJady, BBICKa3bIBaThb MHWJACHU, HALCJICHHBLIC Ha IIOHUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3WINNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
MPE3EHTAIMK U OCOOEHHOCTEH ay IMTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHHUS 3a/1a4i, BRIOUPATh CIOCOO pelIeHus C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIAJE€Th HABBIKAMM  TO3HABATENbHOM  pedaekcud KaK  OCO3HaHUs
COBEPIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
croco0amMu CcamMONpPOBEPKHU, CAMOKOHTPOJS MpoLEecca M pe3yibTaTa pEeHIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUSI pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OILIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl TpU peleHWH Y4eOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOM
NESTEIBbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThl, pacrpeaeisTh
BUJIbI pabOT, JOTOBAapUBATHCS, OOCYX IaTh TMPOIECC W Pe3yJbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBbIE INTYPMBD» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPAUHUPOBATh CBOM JCHCTBUS C JPYrMMH WICHAaMHU KOMAaH]Ibl, OLIEHHUBATH
KauecTBO CBOEro BKJajJa B OOIIMNA MPOAYKT MO KPUTEPUSM, CPOPMYITHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO OIEepUpoBaTh MOHATHUSAMHU: Tpad, 1Iockuii rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4YalHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OMNEPUPOBATH MMOHSTUSIMU: CIIyYalHBIH SKCHEPUMEHT (OIMBIT),
Clly4ailHO€ COOBITHE, dJIEMEHTAPHOE CIy4ailHOe COOBITHE (DIIEMEHTApHBIN HUCXO/)
CIIy4ailHOTO  OTbITA4, HAXOJWUTh BEPOSITHOCTH COOBITMM B  OMNBITaX C
PABHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITUSIMH;HAXOIUTh U (HOPMYJIHUPOBATH
COOBITHS:  TEpeceueHue, OObEAUHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
MPOTUBOMOJIOKHOE JITAHHOMY, MCIOJIb30BaTh JAUArpaMMbl JWjiepa, KOOPAUHATHYIO
NpsAMYIO JUIS PEIIeHUs] 3a7a4, TOJIb30BaThCsl (HOPMYJIION CIOKEHHUS BEPOATHOCTEN
JUISI BEPOAATHOCTEHN ABYX U TPEX CIy4YalHBIX COOBITUI;



ONEpPUPOBATH  NOHATUAMM:  yCJIOBHAsA  BEPOATHOCTb,  YMHOXKCHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITHS, JEPEBO CIy4YalHOTO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C MOMOUIbIO MpaBWIa YMHOXEHHMs, JepeBa
CIIy4allHOTO OIbITa, MCMOJb30BaTh (HOPMYIy IOJIHOM BEPOATHOCTH, (HOpMyiTy
baiieca npu pelieHny 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO popMyie U
10 OpraHU3aluy CIy4aHOTO YKCIIEPUMEHTA;

IPUMEHATh M3YyYECHHbIE KOMOMHATOPHBIE (OPMYJbl JJisl [EPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4aillHOIO OMNbITA, PELICHUS
3aJa4 10 TEOPUHU BEPOSATHOCTEN;CBOOOJHO ONEPUPOBATH MOHATUSAMHU: OMHAPHBIN
CIly4alHbII ONBIT (MCHBITAHUE), YCHEX M HeyJadya, HE3aBUCHUMBIE HCIBITAHUS,
cepHsi UCHBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCIBITAHUU [0
IIEPBOr0 YCIleEXa, B CEPUM HCIBITAHWM bepHysuM, B ONBITE, CBA3aHHOM CO
CJIy4ailHbIM BBIOOPOM U3 KOHEYHOUW COBOKYITHOCTH;

CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: ClIyyailHas BEJIWYMHA, pacHpeesIeHue
BEpOSITHOCTEH, JAMarpamMma paclpefesieHusl, OuHapHas clydailHas BeJIMYuHa,
reOMETPUYECKOE, ONHOMHUAIILHOE PACIIPEIECIICHHE;

ONEPUPOBATH IIOHATUSAMU: COBMECTHOE pACIPEIEICHUE IBYX CIy4auHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PAacHpelesICHUsl IByX CIIydalHbIX
BEJIWYUH JUISl BBIJCICHUS PACHPEACIICHUsS KaXKJIOM BEJIMYMHBI, ONpPEIEICHUS
HE3aBUCHMOCTH  CIy4YaillHbIX  BEJIWYMH;CBOOOJHO  ONEPUPOBATH  IOHATHEM
MaTEMaTUYECKOI0 OKUIAHUS CIyYallHOW BEJIMYMHBI (pacipeneneHus ), IpUMEHITh
CBOMCTBA MAaTEMAaTHUYECKOIO OKHJIAHMS IIPU PELICHUH 337a4, BBIYUCILITH
MaTeMaTHYeCKOe OXHUJAaHne OMHOMUAIBHOIO U T€OMETPUYECKOTO pacpe/IesIeHUH;

CcBOOO/IHO ONEpPUPOBATH MOHITUSMU: AMCIEPCHUS], CTAHJAPTHOE OTKJIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSITh CBOMCTBA JIHUCIEPCUU CIIyYaWHOW BEJIMYHHBI
(pactipenenieHrs) NMpU PELIEHUWN 3a]1a4, BBIYMCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOTO U OMHOMHMAIILHOTO pacipe/IesIeHUH.

K koniy 11 kiaacca oOydaromuiicss HayquTCs:

BBIYKCIIATH BEHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTHUKKM T'€HEPATIbHOM COBOKYNHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITHI M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTESBI, MOJIb3YSCh N3yYEHHBIMHU PACIIPEACIICHUSIMY;

IPUBOJMUTH  NPUMEpBHl  33Jad, MNPUBOJALIIMX K  [IOKa3aTEJIbHOMY
pacupeneneHuo, 3aJad, MPHUBOMAIIMX K HOPMAIBHOMY  PaCIpPENEIICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpezaeneHusi, (yHKUIUS MJIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO pacIpeieeHHs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O pacIipe/ieeHM s

ONnpenensaTh  KOd(pPUUMEHT  JNMHEWHOM  KOppensiuud,  BBIOOPOYHBIN
KO3 (PULIMEHT KOPPEIISILIIHU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie IIpakTnueckne
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
DneMeHTHl Teopuu rpados 3
CryyaiiHble OIBITHI, CITyd4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Omnepanuu Hajl MHOXKECTBaMU U
coObITHsAMH. C0KEHNE M YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumele coObITHs
DneMeHTbl KOMOUHATOPUKH 4 1
Cepuu nocie0BaTeNbHBIX HCIIBITAHUH.
Wcnpiranus bepuynnu. CiyyaiiHbiii BEIOOD 5)
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUUHBI U PACTIPENETICHUS 14 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0



11 KITACC

HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/m
NporpamMMmslI

3aKkoH OOJIBIINX YUCE

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTnueckune
padoThbI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcsl

OneMeHTh MaTEeMaTHYSCKON CTaTUCTUKH

HenpepoiBHBIE CllydaliHbIE BEJIMYUHBI
(pacmipenenenusi), MOKa3aTeIbHOE U
HOpMaJIbHOE pacIpeaeaeHus

Pacnpenenenue Ilyaccona

CBs3b MEKy CIIy4YailHBIMU BEJIMYUHAMU

O06001IeHME ¥ cUucTeEMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11
34






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJsbubie
padoThI

IIpakTH4eckune
padoTsbI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

I'pad, cBsa3ubIi Tpad,
NpeICTaBICHHE 3aa49H C
HOMOIIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

Crenenpb (BAJICHTHOCTB)
BepiuHsl. [1yTh B rpade. Lenun
Y LIUKJIIbI

I'padbr Ha mockocTu. [epeso
CIIy4ailHOTO SKCIIEPUMEHTA

CryyaiiHble SKCIIEpUMEHTHI
(omBITHI) U cy4aiiHbIE
cOOBITHS. DIIeMEHTapHbIE
coOBITHA (MCXO/IbI)

BeposTHOCTE CityyaliHOTO
coObITHs. BepositHocTH
COOBITHI! B OMBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

BepositHOCTE ciiyyaitHOTO
coObITHs. BepostHOCTH
COOBITHI B OMBITaX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMHU

https://m.edsoo.ru/UXI4HCLA1

https://m.edsoo.ru/24XFA5016

https://m.edsoo.ru/JIIN2M7PO

https://m.eds00.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, oObeAMHEHNE
MHOKECTB U COOBITHIA,
MIPOTUBOTOIOKHBIE COOBITHSI.
dopmyiia CIOKEHUS
BEPOSATHOCTEM

YcnoBHas BEpOATHOCTb.
YMHOXEHUE BEPOSITHOCTEM.
®opmyiia yCI0BHOU
BEPOSITHOCTH

YcnoBHas BEpOATHOCTb.
YMHOXEHUE BEPOSITHOCTEM.
®opmyiia yCI0BHOU
BEPOSITHOCTH

https://m.edso00.ru/183Y3NKOQ

https://m.edsoo.ru/\W5ZFDS3AA

https://m.edso00.ru/ORLGTZ9K7

10

11

12

13

14

15

16

dopmyiia NOIHON BEpOSITHOCTH
®opmyna baiieca.
He3zaBucumblie coObiTHS
KombunaTtopHoe mnpasuiio
ymHOeHus. [lepecTraHoBKY 1
daxTopuan

Yucno coueraHui.
TpeyronsHuk Ilackans
®opmyna 6unoma HeroToHa
KonrtponbHas pabora Nel:
"I'padbl, BEpOSITHOCTH,
MHOX€eCTBa, KOMOMHATOpUKA"

buHapHBI CirydailHBIN ONBIT

(ucmpITanme), ycrex u Heyrava.

He3aBucumMble ncnbITaHus.

https://m.edsoo.ru/UNX09C5LX

https://m.edsoo.ru/NYF9VJ6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

https://m.edso0.ru/Q3DKAYADF

https://m.edsoo.ru/lY4T46JQ6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

17

18

Cepust HE3aBUCUMBIX
WCIIBITAHHM 10 IEPBOro ycnexa
Cepust He3aBUCHUMBIX
UCIIBITAHUH J10 IEPBOTO ycIexa
Cepus He3aBUCHUMBIX
UCIbITaHUHN bepHyiu

https://m.eds00.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

20

21

22

23

24

25

Cayyaiinblii BEIOOp U3
KOHEYHOU COBOKYITHOCTHU

[TpakTrueckas padota ¢
UCIIOJIb30BAaHUEM 3JICKTPOHHBIX
Ta0JINIL

CrydaifHasi BeJTMYMHA.
Pacnpenenenue BepoOSITHOCTEN.
Juarpamma pacnpenesneHust

Onepauuu Haja ciay4yailHBIMU
BenuuuHamu. [Ipumepst
pacnpenenenuii. bunapHas
Cly4aiiHasi BeJIMYMHA

I'eomerpuueckoe
pacnpenenenue. buHomuanbHoE
pacrpeneneHue

Maremartnueckoe oXXugaHue
CIIy4aiiHOU BEJIMYUHBI.
CoBMecTHOE pacnpeenieHne
JBYX CIy4ailHbIX BEJIMYUH

HeszaBucumeble ciaydaitHbie
BennuuHbl. CBOMCTBA
MAaTEMATHUYECKOTO OKUIaHUS.

https://m.edsoo.ru/VCL7PSUO0X

https://m.edsoo.ru/NE69MIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edso00.ru/C6 TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

https://m.edso0.ru/77Z76Y7KB

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

26

27

28

29

30

31

32

MaremMaTHdeckoe OKHJaHue
OMHAPHOI ciTy4aiiHOM
BEJINYUHBI
Maremarnueckoe oXXugaHue
F€OMETPUUYECKOTO U
OMHOMHUAJILHOI'O
pacrpencieHui

Hucnepcus u cTaHIapTHOE
OTKJIOHCHHE

Jucnepcus OuHapHOU
CIIy4ailHOM BEJINYUHBI.
CBolicTBa AUCTIEPCUH

MareMatuueckoe 0XKHIaHNue
MPOU3BEJCHUS U JUCTIEPCHS
CYMMBI HE3aBUCUMBIX
CIIyYalHBIX BEJIMYHH

Jucnepcusi GMHOMHUAIBHOTO
pacnpenenenus. [IpakTrueckas
paboTa ¢ UCIOJIb30BaHUEM
3JICKTPOHHBIX TaOJIHUIL

Jucniepcust M cTaHAApTHOE
OTKJIOHEHHE T'€OMETPUIECKOTO
pacrpeneneHusl. .
[IpakTuueckas pabora c
UCTIOJIb30BaHUEM AJIEKTPOHHBIX
TabIInIL

O0001IeHYE ¥ CUCTEMATU3ALIUS
3HAHUH

https://m.edso00.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.eds00.ru/BOWSYV6LT

https://m.eds00.ru/NSGZU1L.92

https://m.edsoo.ru/K2Y9U56JG



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

KoHnTtponbHas padora No2:
"HcnpiTanus bepHysmu.

33 N
CrydJaiiHble BETUYMHBI 1
pacripenenenus"

34 O000I11IeHNE U CUCTEMATHU3ALIUS

3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

https://m.edsoo.ru/EZTQ5A060

https://m.edsoo.ru/ZEKKZP13J



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KITACC

Ne

n/n

KoaudecTBO 9acoB

Tema ypoxka KonTpoJbnbie
Bcero
padoThI

Hepasencto YeOrnIiena.
Teopema YeObimeBa. Teopema 1
bepuynnu. 3akoH GONbIIMX YKCET

HepasenctBo YeOriena.
Teopema YeOsbiieBa. Teopema 1
bepnynnu. 3akoH GonbIIMX YHCET

HepasenctBo YebrbIena.
Teopema YeOrimena. Teopema 1
bepnynnu. 3akoH GoNbIIMX YHCET

IIpakTH4eckune
padoTsbI

Jara
U3ydeHusl

JJIeKTPOHHBbIE HU(POBbIE
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQY5U5

https://m.edso0.ru/795RTYVP7

Br16opounslii MeTox
HCCIIEN0BAHUMI

https://m.edso0.ru/T3HDIU6R5

[IpakTrueckas padoTa ¢
WCTIOJIb30BAHUEM AJICKTPOHHBIX 1
Ta0IHI]

I'enepanbHas COBOKYITHOCTb U
cily4aiiHas BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO U TUCIIEPCUN
TE€HEPAIBHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

reHepaﬂBHaﬂ COBOKYIIHOCTb U 1

https://m.edsoo.ru/7918IHPHP

https://m.edsoo.ru/1234058PN

https://m.edsoo.ru/UFS5LUWZX



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

cllydaifHas BEIOOpKA. 3HAKOMCTBO
C BBIOOPOYHBIMHU
xapakrepuctukamu. OLeHka
CPEIHEro U TUCIIEPCUH
TE€HEPATBHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

OneHuBaHue BEPOSITHOCTEN
COOBITHI 11O BEIOOpKE

Cratuctrueckas rurnoresa.
IIpoBepka IpOCTEUINX TUIIOTES €
IIOMOILIBIO CBOMCTB N3Y4YEHHBIX
pacrnpeneneHuin

https://m.edso0.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR1

10

Cratuctuueckas rumnoresa.
IIpoBepka IPOCTEUINX TUIIOTES €
IIOMOILIBIO CBOMCTB U3Y4YEHHBIX
pacrnpeneneHuin

https://m.edsoo.ru/6VQ7WZSeU

11

[IpakTnueckas padbora ¢
WCIIOJIb30BAHUEM JIEKTPOHHBIX
TaOJINIL

https://m.edsoo.ru/ASKODEFOW

12

13

14

[Tpumepsl HENPEPHIBHBIX
CIIy4YalHbIX BeJIMYNH. OYyHKIHS
IJIOTHOCTH BEPOSTHOCTH

PaBHOMEpHOE pacripeneneHue.
[Tpumepsl 3a1a4, MPUBOASIIUX K
IIOKa3aTCJIbHOMY U K
HOPMaJIbBHOMY paclpeaeieHUsIM

@yHKIUSA ITIOTHOCTH
BEPOSATHOCTH I1OKA3aTEIbHOTO

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVVI6N

https://m.eds00.ru/0TSV4AN5GH



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH

15

16

17

18

19

20

21

22

PpacpeaciICHuA

@yHKIUSA ITIOTHOCTH
BEPOSTHOCTH HOPMAJIbHOTO
pacnpeneneHus

IlocnenoBaTeIbHOCTD
OJIMHOYHBIX HE3aBHCUMBIX
coObITuid. [Ipumep 3anaun,
MPUBOJISIIIECH K pactpeeICHUI0
ITyaccona

[IpakTnueckas padbora c
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJINIL

KoBapuarnus 1Byx ciydaitHbIX
BennuuH. Koaduument
KOPPEISAIHIH

CoBMecTHbIEC HAOIOIEHUS IBYX
BEJIMYMH

Bri6opounsrii ko durimeHt
KOppesIu

Paznuune Mexy JIMHEHHOU
CBS3bI0 Y IPUYMHHO-

CIIECTBEHHOU CBA3BLIO

JInnennas perpeccus

https://m.edsoo.ru/SBEDF3PKL

https://m.edsoo.ru/D45HUB3GM

https://m.edso00.ru/6XKX4ZT1F

https://m.edso0.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

https://m.edsoo.ru/SL2HPVEAB

https://m.edsoo0.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

23

24

[IpakTudeckas padbora ¢
WCIIOJIb30BaHUEM IJIEKTPOHHBIX
TaOJINIL

[IpencraBnenue qaHHBIX €
MTOMOIIbIO TAOJUI] U TUarpamm,

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUM6V3



https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3

25

OIMUCaTcCibHasA CTaTUCTHKA

OMBITBI ¢ PABHOBO3MOXHBIMHU
3JIEMEHTapPHBIMU COOBITUAMHU

https://m.edsoo.ru/XLU9T8DVR

26

Brrunciienue BeposTHOCTEM
COOBITUH C IPUMEHEHUEM

hopmyn

https://m.edso00.ru/661M9IPXR

27

Brruncnenue BeposiTHOCTEH
COOBITHI C IPUMEHEHUEM
rpaUyeCcKuX METO/I0B:

KOOpJMHATHAs IpsiMasi, 1epEBo,

nuarpaMma Diepa

https://m.edsoo.ru/2WSLLMRF6

28

29

30

CrnyuaiiHble BEJIMUUHBI U
pacrpeneneHus

Matematnyeckoe OXKUJaHue
CIIy4allHOU BEJIMYUHBI

MareMatuueckoe 0>KHIaHNue
CIIy4aiiHOW BEJIUYUHBI

https://m.edso00.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJIKXY

https://m.edsoo.ru/2Y XDFL4PS

31

Konrponbnas pabora:
"BeposTHOCTB M cTaTuCTHKA"

https://m.edsoo.ru/WS1ILA3US8

32

33

34

Brruncienue BeposaTHOCTE
COOBITUH C TPUMEHEHUEM

dhopmyn u rpadUIECKIX METOIOB

Brruncienue BeposaTHOCTER
COOBITUI C TPUMEHEHUEM

(dhopmy u rpadhuIECKUX METOI0B

Crny4daiiHble BETMYUHBI U
pacnpeeIeHus.
Matematnyeckoe OKUIaHuE

https://m.edsoo.ru/MFOY8KOZ7

https://m.edsoo.ru/YIS8RD8A5SM

https://m.edsoo0.ru/SNAA4YLRK



https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

CIIy4aiiHOM BEJIUYUHBI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpaMMbl CpeiHero o0mero 00pa3oBaHus
pe3yJbTaTa
6 Teopus BeposSsTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI
6.2 OnepupoBaTb  NOHATUSAMHU:  CcpefHee  apudmMeThyeckoe, MeJuaHa,
' HauOoJbIlIee, HAMMEHbIIEe 3HaYeHHUE, pa3MaxX MacCUBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMMU: CIIYHYaWHBIN SKCIIEPUMEHT (ONBIT) U ClIydalHOE
COOBITHE, 3JEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIH HCXOMd) CIY4aiHOTO
6.3 OMbITa; HAXOAMTh BEPOSATHOCTH B ONbITAX C PaBHOBO3MO>KHBIMU
CJIy4yaliHBIMHU COOBITHSIMHU, HAXOUTh U CPABHUBATh BEPOSITHOCTU COOBITHIL B
U3YYEHHBIX CITy4allHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh coObITHS: mepeceyeHne U OoObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' I0JIb30BAThCA JuarpaMmmamu Disepa U GopMyson CI0XKEeHHs! BEpOSATHOCTEN
IIPU PELICHNUN 33734
OnepupoBaTh NOHITUSMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTU C IIOMOILIbK0 IPaBUIA YMHOXKEHHUS, C IOMOUIbIO
JIepeBa CIIy4allHOTO OTbITA
6.6 [IpuMeHsATH KOMOMHATOPHOE NMPABUJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh NMOHATUSMH: HCIBITAHHE, HE3aBHCHUMBIE HUCIBITAHUS, CEPUS
6.7 UCHBITAHUH, YCIIEX M HeyJauya; HaXxOAUTb BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCUMBIX MHCIIBITAHUNA 1O IEPBOrO YCIE€Xa, HAaXOAUTh BEPOSATHOCTU
cOOBITHI B cepuu HctibITaHui bepHymu
6.8 OnepupoBaTh TNOHATHSMHU:  CllydailHas  BEJIUYMHA, paclpeaeicHue
' BEPOSTHOCTEH, TMarpaMma pacupeaeneHus
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero 00pasoBanus
pe3yJbTara
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUM  CIy4alHOM  BEJIMYMHBIIIO
' pacnpeeNeHUI0 WK ¢ TOMOUIbIO AUAarpaMM
5.2 OnepupoBaTh IMOHATHEM MaTEeMATUYECKOTO  OXKUJAHUS, IPUBOJIUTH




5.3
5.4

IMPUMEPLI TOT'O, KaK IMPHUMCHACTCA MATCMATHYCCKOC OKHUIAAHHC CHy‘I&ﬁHOﬁ
BCIINMYUHEBI, HaXOOUuThb MATEMATHYICCKOC OXKHIaHHEC Io JaHHOMY
pacipeaciCHUo

NmeTh IpEaACTaBICHUE O 3aKOHE OOJIBIIINX YHCENT

NmeTh IpeACTAaBJICHUC O HOPMAJIIBHOM pacCIipCaACICHUN



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBieHre TaHHBIX ¢ MOMOIILI0 Ta0uIl 1 auarpamMm. CpeaHee apuMeTHIecKoe,
MeqraHa, HauOoJIbIliee ¥ HauMEHbIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

CrydaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIydaiiHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxompl). BeposTHOCTh citydaifHOrO cOOBITHS. BIM30CTH YaCTOTBIM BEPOSTHOCTH
coObITuid. CiydaiiHble ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
BeposiTHOCTH COOBITHIT B OIIBITAXC PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMH COOBITUSIMHU
Onepanu Hajg COOBITUSAMHU: TepecedyeHue, OObEJUHEHUE, MPOTHBONOIOKHBIE
coObITHs. Inarpammsl Ditnepa. @opmMylia CI0KEHHsI BEPOSATHOCTEH

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME  BEpOSTHOCTEW. JlepeBo  ciaydalHOro
skcnepumenTa. @opmyna nosHoi BeposTHOCTH. HezaBucumMble coObITHs
KombOunaropuoe mnpaBwio yMmHOxeHusa. IlepecranoBku u daxrtopuan. Yucio
coueranuil. Tpeyronsauk [lackamns. @opmyna 6maoma HeioTona

bunapHbIli cily4aliHBI ONBIT (MCHBITAaHWE), ycleXx M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymmn

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTEH. Jlnarpamma pacnpeneneHus.
[Tpumeps! pactipesiesieHnH, B TOM YHCIIe FeOMETPUUECKOer OMHOMHATIbHOE

11 KUIACC

Kon

5.1

5.2

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
Teopus BEpOSTHOCTEN U CTATUCTHKA

UucnoBble XapaKTEpUCTHKU CIy4YallHBIX BEJIMYMH: MaTeMaTHYecKoe OKHJaHUe,
JMCIIepCUsl M CTaHJApTHOE OTKJIOHeHHe. IIpumepsl mpUMeHeHHs MaTeMaTHYecKOro
OKHJIaHUs, B TOM 4YHCIE B 3a/Jadyax M3 MOBCEJIHEBHOM XU3HU. MaremaTnueckoe
OKU/laHue OMHApHOM cilyyaliHOM BeauuuHbl. MareMaTHuecKkoe OXHIaHHE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe 0XKUIaHuE U JUCIEPCUs TEOMETPUUECKOTO U
OMHOMMAIBHOTO paclpeieleHui

3akoH OOJBIIMX YHCET M €r0 Pojb B Hayke, Mpupoje W odmectBe. BriOOpouHbIit
METOJI UCCIICOBAHUIA

5.3

IIpuMepsl  HEnpepbIBHBIX — CiIy4auHbIX  BenuuuH. [loHATHE O  IUIOTHOCTH



PacCpeaciICHuA. 3az[aq1/1, INPpUBOJAIINEC K HOPMAJIBHOMY PACIIPCACICHHUIO. Ilousarue o
HOpMaJIbHOM PACHIpCACICHUN



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Bnanenne MeTomamMu OKa3aTENbCTB, AITOPUTMAMU PEIICHHS 3aad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHIAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, IOKA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEP)KIEHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJ MAaTeMaTUYecKOW WHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepUpPOBaTh
HOHSTHSAMH: MHOXECTBO, ITOJMHOXKECTBO, OIEpAalMU HaJl MHOXXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTCIICHb C IECJIBIM MOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMoHaIFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM IMOKA3aTelIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHOKECTBA HATypalbHbBIX, IEJbIX, PalMOHANBHBIX, JAEHCTBUTEIHHBIX
2 YKCel, YMEHHE MCIIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00N
JeNUTeh W HaWMeHbIee oO0liee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUEHUH U TPpeoOpa3oBaHUs
BBIPDOKECHUN CO CTENEHSIMU M Jiorapudmamu, mnpeoOpa3oBaHus ApPOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

IIOCJICA0BATCIBHOCTD, apI/I(l)MCTI/ILIeCKaH nmporpeccus, TreoMETpruIcCKad



nporpeccusi, OECKOHEYHO YyOBIBalOIIas TIEOMETpPUYECKas IIPOrpeccus;
yYMEHHUE 3a/laBaTh IOCJIEAOBAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (hOpMyIl; yMEHHE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOJIUTHh apUPMETHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh
HNOHATHSAMM:  MaTpuua 2X2  wm  3%3, omnpenenuTeNb  MaTpUlbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTelbHble, CTENEHHBIe, JoTapu(pMHUUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH W HEPABEHCTB, PaBHOCUJIBHOCThb
yYpaBHEHUI, HEPaBEHCTB U CHCTEM; YMEHHME pellaThb YpaBHEHUS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IAapaMETPOM; IPUMEHSATh
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKH U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(YHKIMU Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIMS, aCUMOTOTHI rpaduka
(GyHKIMH, TiepBasi U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHON, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QyHKIMH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMITO3UIIMKM (YHKIMN, HAXOIWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTH4ecKOro
aHaJIN3a; NPHUMEHATH MPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia;, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelbHas M
norapupmMuueckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  OpeoOpasoBaHust  rpadukoB  (yHKUHUH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelleHny 3a7ady U3 JAPYrux ydyeOHbIX IPEIMETOB U 3aJady U3 pealbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUHN, HEPABEHCTB U UX CUCTEM

VYMeHue pemarh TEKCTOBBIC 3a7a4d Pa3HbBIX THUIOB (B TOM YHCIE Ha
IPOLEHTHI, O W YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(vHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHs, HEpAaBEHCTBA U HX
CHUCTEMbl N0 YCIOBUIO 3aJlayM, HUCCJENO0BATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHHE MOJCIHPOBATH
peanbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCHOJIb30BaHWUEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BIEeKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIOIIYIO CBOWCTBA pPeajbHBIX IPOIIECCOB W SIBICHUH; MPEICTABIAT
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TpadUuecKhX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIC

HaAOJI0/IEHUS C MTOMOIIBIO TUarpaMM pacceMBaHUs U TUHEHHON perpeccuu

YMeHune onepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4alHOE

CO6BITI/IC, BCPOATHOCTD CJ'Iy‘l&fIHOl"O CO6BITI/I$I; YMCHHUE BBIYHUCIIATH




BEPOSTHOCTh C HCIIOJIB30BAHUEM TpapUUEeCKHX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTopHBIe (aKTHl U (OPMYIIBI,
OLIGHMBATh BEPOSITHOCTU pEajbHBIX COOBITHI; YMEHHE ONEepupoOBaTh
NOHATHSIMH:  CIydaiiHass BeNIMYMHA, pAacIpelelieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOM  BENUYMHBL, (YHKUIMU pACTPENENICHUs M  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 U HOPMAJIBHOTO pacIpeeeHuil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YUYECHHBIX pacHpeAeieHUN A pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIEpUPOBATH MOHATUSAMH: COYETAHUE, MEPECTaHOBKA, YUCIIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEIICHUS 3a1ad; OICHUBATh
BEPOSITHOCTU pEealIbHBIX COOBITHIl; COCTaBNIATh BEPOSATHOCTHYIO MOJETbh U

MHTEPIPETUPOBATH IIOJIIYYEHHBIH PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aa4 U3y4yeHHbIe (DAKTHl U TEOpPEMbl IMJIAHUMETPUHU; YMEHHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTEMaTUYECKHE
MOJIeJIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPEelIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAbL (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NHpamuaa, (GUTypa U TIOBEPXHOCTb
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHIbI, MPHU3MBI, KOHyca, IMIWHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHS KOHyca M LWJIMHPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,
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12

13

Kacaromascsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYeHHE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpallleHUs, UX CEUYEHHUS, B TOM YHCIIE C IIOMOILBIO JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIbHO
(hopMynHupoBaTh ONpeeNIeHUs] U3y4aeMbIX (QUTYp, BbIJIBUraTh TMIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKux (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpHU3HAKaM, BBHIOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOMO00Us, TONO0HBIE QUTYPHI;, YMEHUE
pacrio3HaBaTh paBHBbIC U IMOJOOHBIE (HUTYpHl, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIA)(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HU; YMEHHE BBIYHCIATH T€OMETPHYECKHE BEINYNHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuIeaa, MHUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHBIﬁ u KOOpl[I/IHaTHHﬁ METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpAaTh MOAXOMAIIANA METOJT IJIsl PEIISHUs 3a]ja4H; TOHUMaHNe
3HAYUMOCTH MATEMAaTHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh MPOSIBJIEHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncia. [IpusHaku AeTMMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOHM, MPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaabHBIC JTOTApU(MBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOnnkéHHble BEIUMCIEHMS, TIPAaBUJIa OKPYTJICHHS], IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanme BeIpaKeHUN
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paIOHANIbHBIE HEPAaBEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpudeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTnTeh MaTPULIBI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 Crenennas GyHKOHS C HaTypajdbHBIM M IIEJIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcumnToTel rpadukoB ¢(yHkmumii. CBolcTBa  (YHKIMH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reoMmeTpudeckas mporpeccur. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (YHKIMNA
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KkcTpeMyMbl. HaxoskaeHue HanOoJIbIIEero 1 HaMMEHbLIErO 3Ha4eHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, ornepauu HajJ MHOkecTBamu. J(uarpammel Dinepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






