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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
npeaHazHavyeH it GOpPMUPOBAHUS Y 00YUAIOMIMXCSl CTATUCTUUYECKON KYJIbTYpPhI U
IIOHUMAaHUs POJIM TEOPUU BEPOSITHOCTEW KaK MaT€MaTHYECKOI0 MHCTPYMEHTA JUJIs
U3y4EHHUs CIy4yailHbIX COOBITHI, BeMMYMH U mpoueccoB. [lpu u3yueHum kypca
oOoramarTcss MOpeICTaBlIeHUs OO0ydallIUXcsi O METOJAaX HCCIeJOBaHUs
W3MEHYMBOTO MHpA, pa3BUBAETCA NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAaHUS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUSI.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEero 00pa3oBaHus, U
Ha Pa3BUTHE NPEACTABICHUNA O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMU Ha BaKHBIX MPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yyaronmuxcs 10JKHO c(hOPMUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTENbHbBIX U OOIIMX MATEMAaTUYECKUX MOJEINSIX, UCIOJIb3YEMBbIX
JUIsL  ONHMCAHUSl  AHTPONOMETPUYECKUX W JIeMOrpapuueckux  BEIUYHH,
NOTPEIIHOCTE B pa3IMyHbIE pPOJa H3MEPEHUsX, UIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOLIECCOB
B oOmecTtBe. Y4eOHbI Kypc sBisieTcss 0a30il 1Jii OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOUMBIX CIELHUATUCTAM HE TOJBKO MHKEHEPHBIX
CHEIUANIbHOCTEH, HO TaKXKe COIHUAIbHBIX M TCHUXOJOTMYECKUX, MOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHBIE HAYKW B 3HAYMTEIHOM MEpe MCHOJB3YIOT ammapar
aHanmu3a OoNbIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOro Kypca 3aHUMaeT
0OCY’)XKJIeHHE 3aKOHa OOJBIIMX YHUCEeN — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIb,
UMEIOLIET0 MATEMAaTUYECKYI0 (POpMalIN3aLHIO.

B cooTBercTBHM € yKa3aHHbIMU LEISIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT M cTaTUCTHKa» Ha YriayOJIEHHOM YpPOBHE BBIJCIIEHBI 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, HEOOXOAUMBbIC MJsi TOJTHOLEHHOTO OCBOCHHUS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX YueOHBIX
KYPCOB.

Conepxxanue nuHUM «CioyuyaliHble COOBITUSL M BEPOATHOCTH»  CIIY)KUT
OCHOBOM 151 (DOPMUPOBAHMS TPEACTABICHUN O paCIpeAesieHUd BEPOATHOCTEHN
MEXKly 3HAYCHHUSMU CITy4alHBIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COEPKATEIBHON
JIMHUY 3aHUMAET U3yYE€HHUE FEOMETPUYECKOIO U OMHOMHAIBHOTO paclpeaesieHui 1



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

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHbBIMUA BEJIUYMHAMU U
pacnpeieNeHUus MM, aKIEHTUPYIOT BHUMaHUE OOYYalolIUXCs Ha OMNHCAaHUU U
W3YUYCHHUH CIyYalHBIX SBJICHUM C TIOMOIIBIO HENpepbiBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHUE YJEISAETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeaciCHUSIM.

B yuebHOM Kypce mpeaycMaTpUBaeTCs 03HAKOMUTEIIBHOE W3YUYEHHE CBSI3U
MEXKIy CIy4yalHbIMM BEJIMYMHAMU U OINHKCAHUE H3TOW CBSI3M C MOMOIIBIO
kod(ppunmeHTa KOppeNsiiiud W ero BBIOOPOYHOTO aHajora. ITH DJIEMEHTHI
COZIEpKaHMsI Pa3BUBAIOT TEMY «JlHMarpaMMbl paccenBaHUs», N3YUYCHHYIO HA YPOBHE
OCHOBHOTO 00111ero o0pa3oBaHUs, U BO MHOTOM OIMPAIOTCS 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 M
SBIIIETCSI AKTyaJbHBIM JUIsl OyIyIuX aOUTYypPHEHTOB, MOCTYMAIOMIUX Ha YueOHbIC
CHEIMATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICHUXOJIOTHEH W
YIIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP 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 TTOCKOCTH. JlepeBbsi.

CrnydaiiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4alHbIe COOBITHSI. DJIEMEHTapHBIC
coObITHs (MCX0Jbl). BeposaTHOCTh ciydailHOTO COOBbITHS. Biau3ocTh 4acToThl U
BEpOSTHOCTU  coObITil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
DIIEMEHTAPHBIMU COOBITHSIMHU.

Omnepatnuu HajJ COOBITUSIMU: TepeceyeHue, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
coObITHs. JJuarpammel Ditnepa. opmyiia cI0KEeHUS BEPOSITHOCTEM.

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

bunapHblil ciyyaliHblil onbIT (MCIIBITAHKE), yCIeX U Heynada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 110 mepBoro ycnexa. I[lepecraHoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®@opmyna OuHOMAa
HeroTona.

Cepust He3aBHUCUMBIX ucnblTaHUi bepuymmm. CiyyaliHblii  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 [BYX CiIy4YalHbIX BenuuyuH. HeszaBucumbie
CIy4YallHble BEJIUYMHBL.MaTeMaTH4eCcKOE€ OXHUAAHUE CIIyYalHOW BEIWYHUHBI
(pactipeaenenus). Ilpumepbl  NpUMEHEHHS]  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHue, JoTepesd). MaremaTH4ecKoe OXHUAaHUE OWHApHOW CiIydaillHON
BEJIMYMHBI. MaTeMaThuueckoe OXHJIaHHME€ CYMMbl  CIyYallHbIX  BEJIWYUH.
MaremaTtuueckoe OKHMJIaHUE r€OMETPUYECKOTO u OMHOMMAIIBHOTO
pacIpenecHui.

Jvucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYallHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHON CITydaiiHON BeIMYMHBI. MaTeMaTHiecKkoe
OKMJIAHUE TIPOU3BEACHUS U JHCHEPCUS CYMMbl HE3aBUCHUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIBLHOTO
pactipenenenus. /Jlucnepcuss WM CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHusl.



11 KIIACC

Hepasenctso YeOniméBa. Teopema YUebniméBa. Teopema bepnymnu. 3akoH
Oonpmx  uyucesn. BpIOopouHbIi  MeTOa  ucchenoBaHuil.  BwribopouHbie
xapakTepucTuku. OleHUBaHUE BEPOSTHOCTU COOBITHSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka MpoCTENMX TUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICICHUMN.

HenpepsiBHble ciyyaliHble BenuyuHbl. [lpumeppl. DyHKIUSA ILIOTHOCTH
BEPOSITHOCTU pacnpeneiicHus. PaBHOMepHOE pachpeleneHne M €ro CBOMCTBA.
3agauu, NPpUBOAAIINE K TOKA3aTEIIbHOMY PACPEACICHUIO. 3aauu, IPUBOIAIINE K
HOPMAJIBHOMY pacnpeneieHuIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeNIbHOTO pacipeaeneHus, QyHKIUS IITOTHOCTA BEPOSATHOCTH HOPMAIIBHOTO
pacnpenenenHua. OyHKIUSA INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPEICICHHUS.

[TocnenoBaTenbHOCTh  OJNMHOYHBIX  HE3aBUCHUMBIX  COObITHH. 3amauu,
MpUBOASIIME K pactipenenenuto [lyaccona.

KoBapuanusa 1Byx ciayvailHeix BenuuuH. KoapduuueHnt nuHelHON
koppensiiiud.  CoBMECTHbIE  HAOMIOZCHUS  JIBYX BEIWYWH. BBIOOpOYHBIN
KodhuieHT xoppensiuu. Paznuure MexIy JIUHEWHOW CBA3BI0O U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccrs, METOI HAMMEHBIINX KBaJApPATOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYaOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUI,
NpoleAyp TPakKIaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHue
B3aHMOJICMICTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaXKIaHCKOW HIACHTUYHOCTH, YBaXKEHUS K
MPONUIOMY M HACTOSIIEMY POCCHMCKOW MATE€MaTHMKH, IEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJIOTHSX, cdepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTb
HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH M JIEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOUIEHUWE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUI, BOCIIPUUMUYUBOCTh
K MaT€MAaTHYECKUM acCleKTaM pa3jJndHbIX BUJOB UCKYCCTBA;

5) pu3n4eCcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh yYMEHUS TMPUMEHSATh MAaTeMAaTHUYECKHe 3HAaHUA B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 37I0POBBIO (370POBOE MHTAaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U
OTJIbIXa, peryisipHas (u3nueckass akTUHBHOCTbH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTU TPYAOIO0Us, HHTEpeC K
pazauuHbiM  chepam  MpodecCUOHAIBHON  JEATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyayuieit mnpodeccun U peaau3oBbIBATh COOCTBEHHBbIE JKU3HEHHBIE IJIaHBbI,
TOTOBHOCTh U CIHOCOOHOCTH K  MareMaTHM4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTb K AaKTUBHOMY
YYACTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MAaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  3KOJIOTMYECKOW KYJIbTYpPhl, TIOHMMAaHWE BIUSHUS
COLIMAJIbHO-D)KOHOMHMYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBHOM
Cpelbl, OCO3HAHME TII00ATIbHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUs
HAa TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM Ui penieHus 3a7ad B 00JacTu
OKpY>Karolel Cpelbl, IJIAHUPOBAHUE IIOCTYIIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEICTBUM ISl OKPYKAIOILEH Cpeibl;

8) neHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM M OOILNECTBEHHOW  IPAaKTUKH, [TOHUMaHUHE
MaTEeMaTUYeCKOM HayKH Kak c¢epbl UYeTOBEYECKOM JEeSTENbHOCTH, STaroB €&
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MaTE€MaTUKM M MaTEeMaTUYECKOM KyJIbTypOM Kak CpEACTBOM IO3HAHUA MHpA,
TOTOBHOCTh OCYIIECTBJISITH IMPOEKTHYKD M HCCIEI0BATEIbCKYIO IESTEIbHOCTD
WHJVMBUAYAJIHO U B TpYMIIE.



METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble Jjornvyeckne AeiicTBUA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPH3HAKHM MAaTEMaTUYECKHX
OOBEKTOB, TMOHATUH, OTHOIICHMA MEXIy TMOHATUAMH, (HOpPMYIHpPOBATH
OIpEe/IeTICHUS MTOHATHH, yCTaHAaBIMBATh CYLIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBaHUS /17151 0000LIEHMSI U CPABHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (opMylIHpoBaTh U  NOPeoOpa3oBBIBaTh  CYXKACHUS:
YTBEPAUTEIBHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUMS
B (hakTax, JAHHBIX, HAONIONCHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JienaTh BBIBOABl C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTALNIO, IPUBOANUTH PUMEPHI U
KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BBIOMpATh CMOcO0 peleHus y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  peEUIeHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMM ¢ y4éToM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbcKme 1eiicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENI0BATEIbCKUI WHCTPYMEHT IO3HAHUS,
bopMynIupoBaTh  BOMPOCHl,  (QPUKCUPYIOUIME  MPOTHUBOpPEUYUE,  MpodIiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APrYMEHTHPOBATH
CBOIO ITO3ULIMIO, MHEHHE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJIJAHUPOBAHHBIA dKCIEPUMEHT, HCCIECIOBAaHUE
10 YCTAHOBJIEHHIO OCOOEHHOCTEN MaTEMaTHYECKOTO 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBICHUSIMHU, TPOLIECCAMH;

CaMOCTOATEIHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MHCCIENOBaHUS, OLEHMBAThb  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000ILEHNUI;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbBIABUTATh
IPEATNOIO0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBJIITh JePUIUTH MHPOPMAIIUH, JaHHBIX, HEOOXOJUMBIX IJIsi OTBETa Ha
BOIIPOC U I pEUICHUS 3a]a4H;

BBIOMpATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OPMALMIO Pa3JIMYHBIX BHUAOB U
dbopM mpeCTaBICHNUS;



CTPYKTYPHUPOBaTh HH(POPMAIIHMIO, TPEICTABIATh €€ B Pa3IMYHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OILICHUBATh HaAEKHOCTD uH(pOopMaIu o CaMOCTOSITEIIbHO
c(OpMYyITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe AelicTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIIOBHAMU U
HeassMH  OOIIEHUs, SCHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3aJauH,
KOMMEHTHPOBATh MOJYUYCHHBIN Pe3yJIbTarT;

B X0Jie OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIacMOIl TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBAaTh HJEH, HalleJIeHHbIE Ha IIOMCK
pelIeHusl, COMOCTaBJISITh CBOU CYXIEHUS C CYXXJICHUSIMHU JPYTUX YYaCTHUKOB
Janora, oOHapyKUBaTh Pa3iiMyue M CXOJICTBO MO3HUIIMMI, B KOPPEKTHOU (opme
(bopMyITUPOBATHh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIICA0BAHMUS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajad
MpPE3CHTAIMU U OCOOCHHOCTEH ay IUTOPHHU.

PerynsiTuBHBIE YHHBEpPCAJIbHbIE YUYeOHbIE HeiCTBUS

Camoopranusanus:

COCTaBJISITh IUJIAH, AITOPUTM PEIICHUs 3a/1aud, BBIOMpaATh COCO0 pelieHus ¢
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIA HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEPILIAEMBIX JAEUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CcaMOINPOBEPKHU, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHUus
MaTeMaTHUYEeCKOM 3a/1auH;

MPEABUMICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPU PECIICHUU 3a]1a4H,
BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, JAaHHBIX,
HaWJICHHBIX OIHMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa I[N U YCIOBUSAM, OOBSICHATH IPUIHHBI
JIOCTHKEHUS WIIM HEJOCTHKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJIUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMecTHAS 1eATEJIbHOCTD:

MIOHUMAaTh M MCIIOJb30BaTh MNPEUMYILIECTBA KOMAaHIHON M WHJIHWBUIYaJIbHOU
paboThl MpU pelmIeHHH Y4YeOHBIX 3ajay, NPUHUMATh II€db COBMECTHOM
JEATCIIbHOCTH, IUIAHHUPOBATh OPraHU3AIlI0 COBMECTHOM pabOThI, pacrpeeisTh



BUJIbI pabOT, JOrOBapuBaThCS, OOCYXKIATh MPOIECC UM pe3ysbTaT paboThI,
000011aTh MHEHUSI HECKOJIBKHX JIIO/ICH;

y4acTBOBaTh B TPyNNOBBIX Gopmax paboThl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAMHHUPOBATh CBOM JCHCTBHUS C JPYTUMH YIEHAMH KOMAaH[bI, OIEHUBATh
KayecTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayIuTCs:

CBOOOJHO OIEpUpOBaTh MOHATUSAMHU: Tpad, MIocKkuid rpad, CBI3HBIN rpad,
nyTh B Tpade, Uenb, LUUKI, AEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOIO
DKCIIEPUMEHTA;

CBOOOJIHO ONEpPUPOBaTh MOHATHUSAMHU: CIIydallHBIM SKCIIEPUMEHT (OIIBIT),
Clly4ailHO€ COOBITHE, dJIEMEHTAPHOE CIy4ailHOe COOBITHE (RJIIEMEHTApHBIN HUCXO/)
CIly4allHOTO  OMbITa, HAaXOJIUThb BEPOATHOCTH COOBITUH B  ONBITaX C
PAaBHOBO3MOHBIMHU 3JI€MEHTapPHBIMU COOBITHSIMU;HAXOJIUTh U (HOPMYIUPOBATH
COOBITHS:  TEpeceueHre, OObEAUHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
IIPOTHBOIIOJIOKHOE JAHHOMY, MCIIOJIb30BaTh AUarpaMMbl Diliiepa, KOOPAUHATHYIO
OpSIMYIO JIJISl PELIEHUs 3a]ad, M0JIb30BaThCsl (POPMYJIION CII0KEHUS BEPOSITHOCTEH
JUTSI BEPOSTHOCTEHN ABYX U TPEX CIyYalHBIX COOBITUN;

ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAasi  BEPOSATHOCTb,  YMHOXXECHHE
BEPOATHOCTEW, HE3aBUCHUMbBIE COOBITHS, JEPEBO CIy4yalHOTO HKCIEPUMEHTA,
HaXOJMUTh BEPOATHOCTH COOBITUH C MOMOUIbIO IpaBWIa YMHOXEHMs, JepeBa
CIIy4ailHOTrO OMbITa, HCIOJb30BaTh (OPMYITY MOJHOM BEpPOSTHOCTH, (POPMYITY
baiieca npu penieHnn 3a1ad, ONpeaessITh HE3aBUCUMOCTh COOBITUI MO (opMyJie U
10 OpPraHMU3alUU CIIyYalHOTO SKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOMHATOpPHBIE (OPMYJbl [Jisl TMEPEUUCICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4alHOTO OIbITa, PEIICHHUS
3aJ1a4 10 TEOPUHU BEPOSATHOCTEN;CBOOOJHO ONEPUPOBATH MOHATHUAMHU: OMHAPHBIN
Clly4ailHbli ONBIT (MCHBITAHUE), YCIEX M HeyjJada, HE3aBUCUMBIC HCIIbITaHUS,
cepHsl UCHBITAHUM, HAXOAUTh BEPOSITHOCTU COOBITHI: B CEpUU HCIBITAHUU [0
IIEPBOr0 YyClE€Xa, B CEPUM MCOBITAHMM bepHysuM, B OINBITE, CBA3aHHOM CO
CJIy4ailHbIM BBIOOPOM M3 KOHEYHOUW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: ClIy4yalHas BEJIMYMHA, paclpe/eieHue
BEPOSITHOCTEH, JAMarpamMma paclpeesieHusl, OuHapHas clydailHas BeJIMYMHa,
reoMeTpUYecKoe, OMHOMHAIILHOE paclpe/iesieHuE;

OIEpUPOBAaTh IOHATUSMH: COBMECTHOE pPAaCHpPEIEIEHUE JBYX CIy4YalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHUsl IByX CIIydalHbIX



BEJIMYUH [UISl BBIJCICHUS pACHpPEACNICHUs] KaKJIOH BEJIMYMHBI, ONpEIeTeHUs
HE3aBUCHMOCTH  CIy4YallHBIX  BEJIUYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTeMaTHUYECKOT0 0XKMJIaHUS Cy4yailHOW BEJIMYMHBI (paclpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTEMaTUYECKOIO OXHWIAHMS [pPU PEIICHUM 337a4, BBIYMCIATH
MaTEeMaTUYECKOe OKUJIaHNe OMHOMHUAIBHOTO U TEOMETPUUYECKOTO pacipeieICHU;

CBOOOJHO OIEpUPOBATh MOHATHSAMU: JUCIEPCUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSITh CBOMCTBA JIHUCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipenenieHns) NMpU PELIEHUN 3a]1a4, BBIYMCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHMAIILHOTO pacpe/IesIeHUH.

K koniy 11 kiaacca oOydaromuiicss HayquTCs:

BBIYKCIIATH BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLICHUBATh
XapaKTEPUCTHUKN TE€HEPAJIbHOM COBOKYNHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakrepucTukaMm. OLEHUBATh BEPOSTHOCTU COOBITUI U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKHUE TUIIOTE3BI, MI0JIb3YsCh U3yUYEHHBIMU PACIIPEICICHUSAMU;

OPUBOAUTH  HPUMEPHl  3ajJay, MNPUBOJAIIMX K  [OKa3aTeJIbHOMY
pacrpeneneHuro, 3a1ad, MOPUBOASAIIMX K HOPMAJbHOMY  PaCIpENENICHUIO.
OmnepupoBaTh NOHATUAMU: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IOKa3aTEIbHOTO
pacnpenenenus, PyHKINs ITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO PACIIPEAEICHHUS,
(GYHKIUS TIIOTHOCTH M CBOMCTBA HOPMAJIBHOT'O pacIipe/ieIeHMs;

ONpenensaTh  KOd(pPUUMEHT  JNMHEWHOM  KOppensiuud,  BBIOOPOUYHBIN
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 BEJIMUMHBI 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



IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

I'pad, cBsa3ubIi Tpad,
MpeJICTaBICHHE 3a/1a4H C
HOMOIIIBIO Tpada

Crenenp (BAJIGHTHOCTB)
BepiuHsl. [1yTh B rpade. Lenun
1781121 %131

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

KoaunuecTBo 4acoB

Bcero

KonTpoJsbubie
padoThI

IIpakTH4eckune
padoTsbI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

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

https://m.edsoo.ru/JIIN2M7PO

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

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

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.
Tpeyronbuuk Iackains
®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/1Y4T46JQ6



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

Cayyaiinblii BEIOOp U3
KOHEYHOU COBOKYITHOCTHU

https://m.edsoo.ru/VCL7PSUO0X

20

21

22

23

24

25

[TpakTrueckas padota ¢
UCIIOJIb30BAHUEM 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/NE69MIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edso0.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
Maremartnueckoe 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

IIpakTH4eckune
padoTsbI

Jara
U3ydeHusl

JJIeKTPOHHBbIE HU(POBbIE
o0pa3oBaTe/ibHbIE Pecypchl

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

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
TabIUIL

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

FCHCpaJIBHaﬂ 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 runoresa.
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 HEMPEPBIBHBIX
CIIy4aiiHbIX BeJMYUH. DyHKIHS
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. Koadduument
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TaOJINIL

[IpencraBnenue qaHHBIX €
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https://m.edsoo.ru/JHOWUM6V3
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Brruncienue BeposaTHOCTE
COOBITUY 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/YISRD8A5SM

https://m.edsoo.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 BEJINYMHBI




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpaMMbl CpeiHero o0mero 00pa3oBaHus
pe3yJbTaTa
6 Teopus BeposSTHOCTEN U CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI
6.2 OnepupoBaTb  NOHATUSAMHU:  CpeHee  apudmeTuyeckoe,  MeaHaHa,
' HauOoJbIlIee, HAMMEHbIIEe 3HaYeHHUE, pa3MaxX MacCUBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMMU: CIIYHYaWHBIN SKCIIEPUMEHT (ONBIT) U ClIydalHOE
coObITHE, 3JIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIM HMCXOJ) CIy4aHOTO
6.3 OMbITa; HAXOAWTh BEPOSATHOCTH B OMNbITAX C PaBHOBO3MOKHBIMHU
CJIy4yaliHBIMHU COOBITHSIMHU, HAXOUTh U CPABHUBATh BEPOSITHOCTU COOBITHIL B
U3YYEHHBIX CITy4allHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe U OOBbETUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' I0JIb30BAThCA JUarpamMmmamu Jisepa u GopMyson CI0XKEeHHs! BEpOSATHOCTEN
IIPU PELICHNUN 33734
OnepupoBaTh NOHITUSMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IIOMOIIBIO IPAaBHUJIA YMHOXEHHUS, C IOMOIIbIO
JIepeBa CIIy4allHOTO OTbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS PU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMH: WCIBITAaHHE, HE3aBHCHMBIE HCIBITAHUSA, CEPUS
6.7 UCHBITAHUH, YCIIEX M HeyJauya; HaXxOAUTb BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCUMBIX MHCIIBITAHUNA 1O IEPBOrO YCIE€Xa, HAaXOAUTh BEPOSATHOCTU
COOBITHI B cepuu HcTibITaHui bepHynmu
6.8 OnepupoBaTh TNOHATHSMHU:  CllydailHas  BEJIUYMHA, paclpeaeicHue
' BEPOSTHOCTEH, TMarpaMma pacupeeneHus
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o0mero 00pa3oBaHus
pe3yJibTarta
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUM  CIy4alHOM  BEJIMYMHBIIIO
' pacnpeeNeHUI0 WK ¢ TOMOUIbIO AUAarpaMM
5.2 OnepupoBaTh IMOHATHEM MaTEeMATUYECKOTO  OXKUJAHUS, IPUBOJIUTH




IMPHUMEPLI TOT'O, KaK IMPHUMCHACTCA MATCMATHUYCCKOC OXHUIAAHUC CHy‘I&ﬁHOﬁ
BCIINMYUHEBI, HaXOOUuThb MATEMATHYICCKOC OXKHIaHHEC Io JaHHOMY

pacrpeeneHuo
5.3 HNwmets npencTaBiaeHne o 3aKOHE OOJIBITUX YHCET
5.4 HNmets npeacraBieHrne 0 HOPMaIbHOM PaCIpEeICHUN

IMPOBEPAEMBIE 3JIEMEHTbBI COOEP/ KAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBieHue TaHHBIX € MOMOIIBIO Tabnuil U quarpamM. CpeaHee apupMeTudecKkoe,
6.1 MeqraHa, HauOoJIbIllee ¥ HauMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHE YHMCIIOBBIX HAOOPOB
CrydaiiHple SKCIIEpUMEHTHI (OIBITHI) U CIIydaiiHbIE COOBITHS. DJIeMEHTApHBIE COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciayyailHOro coObITHS. BIuM30cTh 4acTOTHIM BEPOSITHOCTH
' coObITHi. CiyyaiiHblE OMNBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAapPHBIMU COOBITHAMHU.
BeposiTHOCTH cOOBITHI B ONBITAXC pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepanu  Hajg COOBITUSAMHU: TepecedyeHue, OObEJUHEHHE, MPOTHBONOIOKHBIE
' coObITud. Jlnarpammsl Ditnepa. @opmMyiia CI0KEHHUS BEPOSTHOCTEN
6.4 VYcinoBHass  BEpPOSITHOCTh.  YMHOXKEHHE  BeposATHOCTEH.  [lepeBo  ciydailHOro
' skcnepumenTa. @opmyna noiHoi BeposiTHOCTH. HezaBucumMble coObITHS
6.5 KomOunaroproe mnpaBwio ymHOXeHHs. IlepectaHoBku wu  ¢aktopuan. Ywucio
' couetanuil. Tpeyronbauk [lackang. @opmyna oOuHoma HeroToHa
bunaphblli ciydaiiHbIl ONBIT (MCHBITaHHWE), yclex M Heynada. HesaBucumble
6.6  wucnbitanms. Cepusi HE3aBUCHUMBIX HCHBITaHWH 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinass BenuuuHa. PacnpeneneHue BeposiTHOCTEM. Jlmarpamma pacnpezneneHus.
' [Tpumeps! pactipesieIeHn#, B TOM YHCIIe TeOMETPHUECKOeH OMHOMHAIBLHOE
11 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 Teopust BeposTHOCTEN M CTaTUCTHKA
51 UucnoBble XapaKTEPUCTHKU CIy4YaiHbIX BEJIMYMH: MAaTEMaTHYECKOE OKHIAHUE,

AUCTICpCUA U CTAHAAPTHOC OTKIIOHCHHUC. HpI/IMepLI MNPUMCHCHUS MATCMATHYCCKOI'O



OXHJaHUS, B TOM YHCIE B 3aJadax M3 IOBCEJHEBHOH XM3HH. MaTeMaTHdecKoe
OKU/laHue OWHApHOM cilyyaliHOM BeaMuyuHBI. MareMaTHuecKoe OXHIAaHHE CYMMBI
CITy4allHBIX BEIMYMH. MaTeMaTHueCcKoe OXKHUIaHNE U TUCTIEPCUS TEOMETPHUECKOTO
OMHOMMAIBHOTO paclpeieIeHui

3akoH OOJBIIMX YHMCET M €ro pojb B Hayke, mpupoje u obiectBe. BoIOOpOUHBIit
METOJ UCCIIEJOBAaHUI

5.2

[IpuMepel  HEnpepbIBHBIX  CiIy4auHbIX BenWunH. [loHATHE O  IUIOTHOCTH
5.3 pacnpeneneHus. 3aaadu, NPUBOIAIIME K HOPMaIbHOMY pacnpezenenuto. [lonsatue o
HOPMAaJIbHOM pacipeieeHun

ITPOBEPAEMBIE HA EI'D ITO MATEMATHKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJIbTaTaM OCBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpedoBaHus o0pa3oBaHus

Bnagenne MeromamMm I0Ka3aTeNbCTB, alNTOPUTMAMM DPELICHHS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, NPU3HAK, JI0KAa3aTelbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHPOBATH
o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEP)KIEHHE, NMPHUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, HUCIOIB30BaTh METOJ, MaTeMaTH4ecKOW WHAYKIINY;
NPOBOJUTD JIOKa3aTeNbHBIC PACCYKICHHUS MPH PELICHUH 33J1a4, OIICHUBATh
1 JOTMYECKYI0  MpPaBWIBHOCTh  PACCY)KIEHHH; yMEHHE OIEepUpPOBATh
HOHATUSAMH: MHOXECTBO, ITOJMHOKECTBO, OINEpaly HaJ, MHO)KECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OIMCAHMS PEAThHBIX MPOIECCOB U SIBJICHUH W MPHU PEIICHUU 3a/1a4, B TOM
YHCIIe U3 IPYTUX YYeOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATH MOHATHIMU:
rpad, cBA3HBIN rpad, AepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHUE 33]aBaTh
U OIUCHIBATh Tpadbl Pa3NTUUHBIMU CHOCOOAMH; HCIIONB30BaTh rpadbl Mpu

pelieHuu 3aaa4d

YMmenue ONCprUpoOBaTh NOHATUAMU: HATYpaJIbHOC 4YHCIIO, LEJI0C YHUCIIO,
CTCIICHBb C LCJIBIM ITOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHH, CTCIICHD C
2 palrOHAJIBHBIM IIOKa3aTCJIEM, CTCIICHb C HCﬁCTBHTCJ’IBHHM IIOKa3aTecJIEM,
norapmbM qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IIPOU3BOJIbHOTO YHCIA,

OCTaTOK IO MOAYJIIO, PAlUMOHAJIBHOC 4YHCIIO, HPPAIHOHAIIBHOC 4YHCIIO,



MHOXECTBAa HATYypaJbHBIX, IEJbIX, pAlMOHAIBHBIX, JEHCTBUTEIBHBIX
YHcell; yMEHUE UCIOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHbIINN 001U
JIeNUTEeh W HaWMEHblIee oOlee KpaTHoe, alroput™M EBknuaa npu
pelIeHNH 33a/1a4; 3HAKOMCTBO C Pa3IYHBIMU MO3MLMOHHBIMU CHCTEMaMU
CUMCIICHUS; YMEHHE BBITIOJIHSTH BEIUMCIICHUE 3HAYCHUN U TIPE0OPa30BaHMS
BBIp@XXEHUI CO CTeneHsMHU U JorapupmMamu, mpeodpa3oBaHus IpOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEPHPOBATH  MOHATHUAMHU:
MOCTIEIOBATENbHOCTh, apu(MeTHyecKas TMporpeccus, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBarollas T'e€OMETPHYECKass IPOrpeccus;
yYMEHHUE 3a/laBaTh IOCJIEAOBATEIbHOCTH, B TOM YHCIE C TOMOUIbIO
PEKypPpPEHTHBIX (pOpMyIT; yMEHHE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE 4HCIA, MOAYJIb M apryMEeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amucHM  KOMIUIEKCHBIX — YHCET
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U aiureOpanyeckas); yMeEThb
MPOU3BOJINTh ApU(METHUECKUE JACHCTBHUSI C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJIUTH IPUMEPHI MCIIOIB30BaHUA KOMIUIEKCHBIX YHCEIN; ONEepUpOBaTh
HOHATUAMU:  MaTpula 2xX2  wu  3X3, onpenenuTenb  MaTpULbL,

I‘COMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHSATUSMU: palOHAJIbHbIC, HPPALUOHAILHBIEC,
MOKa3aTeNbHbIE, CTENEHHBIC, JOTrapu(PpMUUYECKHE, TPUTOHOMETPUUYECKUE
yYpaBHEHHS U HEPaBEHCTBA, MX CHUCTEMbI; YMEHHE OIEpPHUPOBATh
NOHATHSMH: TOXKJECTBO, TOXJECTBEHHOE IPeoOpa3oBaHMe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YypaBHEHUI U HEPaBEHCTB, PaBHOCUJIBHOCTh
ypaBHEHUHN, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBbI C TIOMOIIBIO PAa3IMYHBIX NPUEMOB; pelIaTh
ypaBHEHUS, HEPABEHCTBA MW CHCTEMBl C [apaMeTpOM; MPUMEHSATH
yYpaBHEHHUs, HEPABEHCTBA, UX CHCTEMbI JUIsl PEIICHUS MaTeMaTHUYECKHX

3a/1a4 U 33J1a4 U3 pazIu4HbIX 00JacTe HayKu U peanbHON )KU3HU

YMeHue omnepupoBarth HOHATHAMH: (DYHKIMS, YETHOCTH (YHKIIMH,
NEpUOANIHOCTD q)YHKHI/II/I, OIrpaHN4YCHHOCTD (1)YHKI_II/II/I, MOHOTOHHOCTBH
(GyHKINH, SKCTpeMyM (QYHKIUH, HauOOJbIlee W HAUMEHBIIEEC 3HAYCHHS
(YHKIIMM Ha TIPOMEXYTKE, HEeNpepbIiBHAS (DYHKIIHS, aCUMITOTHI Tpaduka
¢GyHKIMHU, TIepBas ¥ BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN H
(bU3MYEeCKUi CMBICI TIPOM3BOJHOM, TEPBOOOpa3Has, OIpeACIEHHBIN
UHTETpall; YMEHUE HAXOIUTh ACHUMMTOTHI rpaduka (QYHKIUU; YMEHUE

BBIYUCIATH IIPONU3BOJHEIC CYMMEI, IMPOU3BCACHUA, HYaCTHOI'O n




KOMITO3UIIMHM (YHKIMN, HAXOIUTh ypaBHEHHE KacaTeJbHOW K rpaduky
(YHKIIMY; YMEHHE HAaXOJUTh IPOU3BOJHBIC 3JEMCHTAPHBIX (DYHKIIHIA,
YMEHHE HCIOIb30BaTh MPOM3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HAaXOAWTh HAWOONBIIME M HANMEHbIINE 3HAYCHUs (QYHKIHUH; CTPOUTH
rpaduK MHOTOWICHOB C HWCIOJB30BAaHUEM ammapara MaTeMaTHYECKOTO
aHaJI3a; TPHMEHATH TPOM3BOJHYIO JUII HAXOXJICHHUS HAMIYUIIEro
peH.IeHI/ISI B HpI/IKJIaIIHBIX, B TOM YHCJIC COINUAJIBbHO-DKOHOMHUYCCKUX H
(bU3MYecKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYP C IMTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITB HpI/IMepBI MATEMATHUYCCKOTI'O MOI[GJII/IpOBaHI/IH C

noMoIsio AU depeHnnanbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMU: Tpaduk GyHKIMH, oOpaTHas (YHKIIHS,
KOMITO3UIUS (DYHKIUHA, JIMHEeHHas (QYHKUUS, KBaapaTudHas QYyHKIHS,
paumoHanbHas (yHKOWA, CTeHeHHas (YHKIHSA, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKUE (YHKLUH, MOKa3aTeslbHAs U
agorapugmuueckasi (QYHKLIHMH; YMEHHE CTPOUTh TpapUKH H3yYEHHBIX
GyHKUMHA,  BBINONHATH  mpeoOpasoBaHusi  rpadukoB  (YHKIHH,
WCTIONIb30BaTh TPAaUKH IS M3YYEHHs MPOIECCOB M 3aBUCHMOCTEH, TpH
pelIeHnH 3a7a4y W3 JAPYruX Y4eOHBIX NPEIMETOB W 3a/1ady U3 peabHOU
KW3HU; BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BEIWYMHAMH;
UCIIOJIb30BaTh CBOMCTBA M rpaduku QYyHKIMHA A7 pElIeHus ypaBHEHUH,
HEpPaBeHCTB M 3aJad C MapamMeTpaMy; H300pakaTb Ha KOOPAWHATHON

IJIOCKOCTH MHOYKECTBA PELICHUN YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMmenue peuiaTb TCKCTOBBIC 3ada4d pa3HbBIX THUIIOB (B TOM 4YHUCJIIC Ha
OPOUCHTHI, AO0JIM W YaCTU, Ha ABHIKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
yCiyr, HaJloru, 3aJga4dd U3 obiactu YHOpaBJICHUA JIMYHBIMU U CEMEMHBIMH
(1)I/IHaHCEIMI/I); COCTAaBJIATh BBIPAXKCHUA, YPABHCHUSA, HCPABCHCTBA U HX
CUCTCMbI 110 YCJIOBHUIO 3aada4yu, HCCICAOBATH IIOJIYYCHHOC pPCIICHUC U
OLICHNBATh HpaB,I[OHO,Z[O6HOCTB pE3YIbTAaTOB, YMCHHE MOACINPOBATH
PCATBHBIC CUTyallUM Ha A3BIKC MATCMATHUKHU, COCTABJISITH BBIPAXKCHUA,
YpaBHCHH:, HEPABCHCTBA U UX CUCTCMEI 110 YCIIOBUIO 3ada4u, UCCIICA0BATh
IMOCTPOCHHEBIC MOACIHN C HCITIOJIBb30BaHHUEM arrapara anre6p1:1,

UHTEPIPETUPOBATD MMOJTYUCHHBII pe3ynbTar

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee ¥ HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCIEPCHUs, CTAaHIAPTHOE
OTKJIOHCHHE YHUCJIOBOr0 HaOOpa; YMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH

UH(pOpMaLIMIO, IPEACTABICHHYIO B Ta0nMLaxX, HA AUarpammax, rpadukax,



OTPaXKAIOIIYIO CBOWCTBA PEANBHBIX MPOIECCOB U SBICHUH; MPEACTABIATH
uHQOpPMAIIMI0O C TIOMOIIBIO TaONWII ¥ AWarpaMM; HCCIIEIOBATh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHCIIC C HpI/IMeHeHI/IeM rpa(pnqecm/lx
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UuecKy MUCCIEI0BATh COBMECTHBIE

HaOJII0/IEHUS C TOMOIIBIO JUarpaMM paccerBaHUs U JMHEHHON perpeccun

10

YMeHue onepupoBaTh IOHATHAMM: CIy4YaWHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOSATHOCTb CIYyYalHOTO COOBITHSA; YMEHHE BBIYHMCIATH
BEPOSTHOCTb C HCIOJIb30BAHUEM TIpapUUEeCKHX METOJO0B; IMPUMEHSThH
(opMyIbl CIOXKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (OpMylly IOJHOMN
BeposTHOCTH, popmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (OPMYIIBI,
OLIEHUBAaTh BEPOSITHOCTU pEaNbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATHUAMU: CIIy4aiiHas BEJIMYMHA, pACIpPEICIICHUE BEPOSATHOCTEH,
MaTEeMaTHYECKOE OXXHMIAHUE, IUCHEPCHA W CTaHJApPTHOE OTKIOHEHUE
CllyuallHOM  BENUYMHBL, (YHKUMW paclpeieieHus U IUIOTHOCTH
PaBHOMEPHOT0, IIOKA3aTEJILHOTO U HOPMAJILHOTO PaclpeieiieHui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPECIICHU Ui peIleHus 3a]ady;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHMCEN, METOJbl BHIOOPOYHBIX
UCCIICJIOBAaHMM; YMEHHUE TPUBOAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OONBIIMX 4YHCEI B IMPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEpUPOBATh MOHATUAMU: COYETAHUE, NEPECTAHOBKA, UUCIIO COYETAHUH,
YUCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHMEe  NPUMEHATh
KOMOWHATOpHBIE (PAKTHI U PACCYXKACHUS JUIS PEIICHUs 3a7ad; OLICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITUI; COCTaBNIATh BEPOATHOCTHYIO MOJEIb U

HMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYHUHA yTJia, IJIOCKUN YroJl, IBYIpaHHbIN
yroJi, TpEXIPaHHBIA YIoj, CKPELUIUBAIOUIUECS MPSMbIE, TAPAIEIbHOCTh U
NEPHEHANKYJISIPHOCTh NPSAMBIX U IUIOCKOCTEH, yroJ MEXIy IpsSMbBIMH,
yroJl MeXAy MNpsAMONM M IJIOCKOCTBIO, Yrojl MEXIy IUIOCKOCTSAMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHME MEXIY MpPsIMBIMU,
paccTOsiHUE MEXAY IUIOCKOCTSMM; YMEHHE HCIIONb30BaTh IPU PELICHUU
3a/1a4 M3y4eHHbIe (PAKThl U TEOPEMBl IUIAHUMETPUHU; YMEHHE OlEHUBATH
pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOUTh MaTEeMaTUYECKHE
MOJENIA C NOMOIIBI TE€OMETPUYECKUX MOHATHUM W BEJIWYWH, PpEIIaTh

CBS3aHHBIC C HUMHU MMPAKTUYCCKUC 3aa9UN

YMeHue onepupoBaTh MOHATUSAMH: IUIOINAAbL (QUIypbl, 00BEM (QUTYpHI,
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MHOIOTpaHHMK, IPaBUIbHBIH MHOTOTPAHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mapajuienenunesa, Mpu3Ma, NOHpamMuaa, (urypa U TOBEPXHOCTh
BpallleHusl, UWIMHAp, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaib
IOBEPXHOCTH MHpaMHbI, MPHU3MbI, KOHyca, IWINHApa, 00BEM KyoOa,
OpSIMOYTOJIBHOTO NapajuleNienunena, MNUPaMHJIbl, TMPU3MBI, HIUHAPA,
KOHycCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMs] KOHyca M LWIMHApPA,
napajuleJbHble OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IJIOCKOCTb,
Kacaromasicss cdepsl, IIMHAPA, KOHyCa; YMEHHE CTPOUTh CEUeHHUE
MHOTOIpaHHHKa, M300pa’kaTh MHOTOTPAaHHUKH, (DUTYPHI U MOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUs, B TOM YHCIIE C MIOMOILBIO JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSITh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIHHO
(hopMynupoBaTh ONpeeNeHus] H3y4yaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE TPOBOJAUTH KiacCHPUKanuioo (GUryp 1o
pa3IMYHBIM IpHU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHHne onepupoBaTh TNOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
HapaHHeHBHLIﬁ NepeHOC, CUMMETpHUA Ha TINIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue mMOA00Ms, TMOAOOHBIE (UTYPBI, YMEHHUE
pacmo3HaBaTh paBHBIE W MOAOOHBIE (UTYPHI, B TOM YHWCIE B MPHPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh T€OMETPUYCCKIE OTHOIICHHS TIPU
peiCcHUKn 3aa4; HaXOAWUTb TI'COMCTPUYCCKHUC BCIWMYHHBI (HHI/IHa, yrouJ,
10k, O0BEM) TIPH PEIICHUHU 3a/1a4d U3 JAPYTUX YUYEOHBIX MPEIMETOB U
n3 peaHLHOﬁ JKU3HU; YMCHHC BBIYHUCIATH TI'COMCTPUYCCKUC BCIMYUHLI
(nmvHa, yros, mIOmMAAb, OOBEM, IUIONIAAL TOBEPXHOCTH), HCIIONB3YS
HN3YUCHHBIC q)OpMy.TII)I U MCTOJbI, B TOM YHCJIC: IUIOIIAAb ITOBECPXHOCTHU
NMpaMuUIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIOmaas chepbl; 00béM Kyoa,
MPSIMOYTOJIBHOI'O  [Mapajuleielunena, NUpaMuibl, MPU3MBbI, LWIMHIPA,

KOHYCa, Il1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 0OBbEMOB MMOI00OHBIX PUTYP
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YMeHne onepupoBaTh MOHITHSAMHU: MPSMOYTOJbHAS CHCTEMa KOOPAHWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOU3BE/IEHHE BEKTOpa Ha YHCIO, pa3jioKeHHWEe BEKTOopa Mo 0Oaswucy,
CKaJSIpHOE IPOU3BEACHHUE, BEKTOPHOE IIPOU3BEJIEHHUE, YOI MEXAy
BEKTOPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

JJIg pCIICHHUA TCOMCTPHUYICCKUX 3a1a4 U 3a/ia4 JpYTHUX y‘-IC6HLIX npeaMecTOB

YMenue BBI6I/IpaTL MOAXOOAIIMNA METOJ A1 peUicHuA 3aaa4u,; IOHNUMaHUC



3HQUUMOCTH MATEMATHKHW B H3YyYEHUU TPUPOJHBIX MU OOIIECTBEHHBIX
IPOLIECCOB U SIBICHMN; yMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMAaTHKH B UCKYCCTBE, YMEHHUE MPUBOJUTH PUMEPHI MATEMATHUECKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 UYwcia v BEIYUCICHHUS
1.1 Hatypanbhslie u nenbie yncia. [IpusHaku AeTMMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HAaTypalbHOW cTerneHu. JledcTBUs ¢ apupMeTHIecKuMU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaabHBIC JTOTApU(MBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIE BHIYUCIEHUS, TPaBUIa OKPYTJICHUS, TPUKHIKA U OI[CHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanme BeIpaKeHUN
1.9 KommnekcHplie yncna
2 VpaBHEHHs ¥ HEPABEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paIOHANIbHBIE HEPAaBEHCTBA
2.6 HppanronansHble HEPABEHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YPaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
2.11 Marpuiia cucTeMbl JTMHEHHBIX YpaBHEHUH. OnpeaenTuTeh MaTPHILIbI
3 OyHKIWH U TpaduKu



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 ¢GyHKOHMS C HaTypajdbHBIM M II€JIBIM 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 ¢yHkimid. CBoiicTBa  (yHKUIHUH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpudeckas mporpeccur. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIIMN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxoxxnenne HanOosblIero 1 HaMMEHbLIErO 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. Jluarpammel Ditnepa — 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 BpallEHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* Maremaruka. ['eomerpus, 11 xnace/ Mepsmsik A.T'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox pepakuueit [logonsckoro B.E., O0miectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTenvckuii ieHtp «BEHTAHA-
['PA®y»; AkunonepHoe obiectBo «M3aaTenscTBo «IIpocBerienne»

» Marematnueckast Beptukaib: 10-11-e kimacchl: yriry0inEHHbIN YPOBEHbD:
y4eOHHK 110 BEPOSATHOCTU U CTATUCTUKE JIJIsT (DU3UKO-MAaTEMAaTHUCCKUX
kjiaccoB; 1-e uznanue Bricoukuii 1.P., Amenko U.B.; nox penakuuei
Smenxo N.B. AxunonepHoe o6mectBo «M3natensctBo «IIpocsenienue»

» MaremaTtuueckast BepTukaib: 11 kiacc: yriryOn€HHbIN YPOBEHB: YUEOHUK T10
reoMeTpHuu 1l PU3UKO-MaTeMaTHIECKUX KJIACCOB: B 2 4acTAX; 1-¢ uzmanue
Camconos I1.1., [llectakoB C.A.; noa penakuueit SAmenko .B. AkinonepHoe
obmectBo «M3aarenbctBo «lIpocBemenner

* MaTemaTtnueckas BepTHKaib: 11-i kiacc: yrimyOnéHHbINA ypOBEHb: YUEOHUK
1o ajreOpe u HayajgaM MaTeMaTH4YeCKOro aHaiu3a Jyuisi (PU3uKo-
MaTeMaTHYEeCKUX KJIACCOB: B 2 yacTsx; 1-e uznanue Cemenon A.B., Tpenanun
A.C., dmenko U.B.; nox penaknueit SAmenko M.B. AkiinonepHoe o0111ecTBO
«M3parensctBO «IIpocBemienne»

» Maremaruka. AnreOpa 1 Hadaia MaTeMaTHIeCcKoro ananusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit [{.A., [Tomsaxkos B.M.; nox penakuuen

[Tononbckoro B.E., O011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO



Nznarensckuii ientp « BEHTAHA-I'PA®y; AktimoHepHOE 0011IECTBO

«M3parensctBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://ptlab.mccme.ru/vertical

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://ptlab.mccme.ru/vertica



https://ptlab.mccme.ru/vertica

