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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «BeposATHOCTh M CTAaTUCTUKA» YriayOJEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOrO0 y4eOHOro Kypca
yriay0ia€HHOrO YpOBHS Ha YPOBHE CpeAHEro o0Iiero oopasoBaHus. YUeOHbIH Kypc
npeaHa3HavyeH sl OpMUPOBaHUS Yy 00YyHaIOUIUXCSl CTATUCTUYECKON KYJIBTYpPhI U
ITIOHUMAaHHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA s
W3YUYCHUs CIIy4yalHBIX COOBITUM, BEIWYMH W mporeccoB. [Ipu m3ydeHuu kypca
o0OoramarpTcss NpPEICTaBICHUS O00y4alolUXCcs O METOJlaX HCCIeI0BaHMs
U3MEHUMBOIO MHUpa, pa3BUBAeTCs [MOHMMAaHHE 3HAYUMOCTH U  OOIIHOCTHU
MAaTE€MATHYECKUX METOJOB MO3HAHHUS KAK HEOTHhEMJIEMOM YacCTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepxanue y4yeOHOro Kypca HampaBlieHO Ha 3aKpelyieHue 3HaHUuM,
MOJIYYEHHBIX MPU U3YyUYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, U
Ha pa3BUTHUE NPEACTABICHUU O CIy4YalHBIX BEJIMYMHAX U B3aHUMOCBA3SIX MEXKIY
HUMHM Ha BaXXHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaroniuxcst JoJKHO chopMupoBaThes MpeAcTaBiIeHUE O
HauboJee ynoTpeOUTENbHBIX U OOLIMX MAaTEeMaTHUYECKUX MOJIEISAX, UCTIOIb3YEMbIX
JUIsE  ONMHMCAHHMS ~ AHTPOIIOMETPUYECKUX W JeMorpaduyueckux  BEJIHYHUH,
MOTPEIIHOCTEN B pa3IuYHble pOJia H3MEPEHMSIX, JIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHHUH U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc sBiseTcss 0a3o0i JJii OCBOEHHUS BEPOSTHOCTHO-
CTAaTHCTHYECKUX METOO0B, HEOOXOAMUMBIX CIIEIUATUCTaM HE TOJBKO MHKEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXe COLMAIbHBIX W ICHXOJOTHUYECKUX, TOCKOJIbKY
COBPEMEHHbBIE OOIIECTBEHHBIE HAYKH B 3HAYUTEIHHON Mepe MCIOIB3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHHMaeT
oOcyxaeHrne 3akoHa OOJBIIUX Yhcell — (PYHIAMEHTAJIbHOTO 3aKOHA MPHPO/IHI,
MMEIOIIET0 MaTeMaTHIECKYI0 (popManu3aluio.

B cooTBeTcTBHM € YyKa3aHHBIMU LEISIMH B CTPYKType ydeOHOro Kypca
«BeposATHOCT, W CTATUCTUKA» Ha YIIyOJIEHHOM YPOBHE BBIIEIECHBI OCHOBHBIC
conepkarenbuble uHUK: «Ciy4daiiHbie COOBITHS U BepoSTHOCTU» U «CiydalHble
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMUMO OCHOBHBIX JIMHUM B Y4Y€OHBI KypC BKJIFOYEHBI 3JIEMEHThI TEOPUHU
rpa¢goB M TEOPHUM MHOXKECTB, HEOOXOAMMBIE JJIsl TOJHOIICHHOTO OCBOCHHS
MaTepraia JaHHOTO y4YeOHOTO Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YYEOHBIX
KYpCOB.

Conepxanue nuHuM «CnydailHble COOBITUS U BEPOATHOCTH»  CIYKHUT
OCHOBOM Jisi (POPMHUPOBAHUS TPEJCTABICHUN O pacClpe/leieHUH BEpOSITHOCTEN
MEX1Yy 3HAYCHHUSIMH CIIyYallHbIX BEIMYMH. BaXkHyIO 4acTh B 3TOM COJIEPKATENBHON
JIMHUM 3aHUMAET U3YYEHUE Fr€OMETPUYECKOT0 U OMHOMUAIBHOTO paclpeAesIeHUN U



3HAKOMCTBO C MX HEMPEPHIBHBIMH aHAJIOTaMHU — MOKa3aTeIbHBIM U HOPMAaJIbHBIM
pacnpeaeeHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMU BEJIIMUYMHAMHU U
pacrpeielIeHUsIMM, aKIEHTUPYIOT BHUMAaHHUE OOYYaIOIIMXCS HAa ONUCAaHUM W
M3YUYEHUU CIyYalHBIX SBJICHUM C MOMOIIBIO HEMPepbIBHBIX (yHKIMNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/IeNICHUsIM.

B ydebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE W3YUYEHUE CBSI3U
MEXJy CJIy4yalHbIMA BEJIMYMHAMU W OIHKCAHHE DTOW CBSI3M C TIOMOIIBIO
ko3 PUIMEeHTa KOPPENAIMM W €ero BBIOOPOYHOrO aHajgora. OTU DJIEMEHTHI
COJIEpKaHMsI Pa3BUBAIOT TEMY «JlnarpaMMbl paccerBaHUs», U3YUCHHYIO Ha YPOBHE
OCHOBHOTO o0011ero oOpa3oBaHMs, U BO MHOIOM OINUPAIOTCS HAa CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé€ oaumH »nemMeHT  cojep)kaHUsA, KOTOPBIM  MpejjaraeTcss  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJICOBATEIBHOCTh CIYYalWHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHU. O3HaKOMJIEHHE C pPacipeIeICHUEM
BEPOSITHOCTEH KOJIMUECTBA TAKUX COOBITUHA HOCHT Pa3BUBAIOIIMN XapakTep U
SIBJISIETCSL aKTyaJbHBIM JUUISI Oyayliux aOUTYpPHUEHTOB, MOCTYIAIOIIUX HAa y4eOHBIC
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAyKaMH, IICUXOJIOTHEH W
yIpaBICHUEM.

Ha wu3yuenue yuebGHOoro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yrayoJICHHOM YpOBHE OTBOauTCs 67 yacoB: B 10 kimacce — 34 gaca (1 yac B
Heento), B 11 kinacce — 33 yaca (1 gac B Heelno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cesa3ublii Tpad, myTH B rpade: nukibl u 1enu. CteneHs (BaIGHTHOCTD)
BepiuHbL. ['padnl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIIEPUMEHTHI (OMBIThI) M CIy4ailHbIe COOBITUS. DJIEMEHTapHbIC
coObITUs (MCX0Jbl). BeposaTHOCTH cay4alHOTO COOBITHSA. BIM30CTh YacTOTHI U
BEPOSTHOCTH  coObITUM.  CiyyaliHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Hag COOBITUSIMU: TIEPECEUCHUE, O0BEIMHEHNUE, TPOTUBOMOIOKHBIC
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTb. YMHOXKEHUE BEPOATHOCTEH. JlepeBO Ciy4yalHOTO
skcriepuMenTa. @opmyna nonmHou BepossiTHocTH. Popmyna baiieca. HezaBucumbie
COOBITHSI.

buHapHbIil ciydailHbIil ONBIT (MCHIBITAHUE), yClieX U Heyaadya. HezaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
Herorona.

Cepusi He3aBHCUMBIX HcHbITaHud bepuymnu. ChydailHblii  BbIOOp U3
KOHEYHOUN COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacmpenenenue  BepoaTHocTed.  Juarpamma
pactpenenenusa. Onepanuu Haj Ciy4yallHbIMM BeIMYMHaMU. buHapHas ciyvaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM UHWCIE€ TE€OMETPUYECKOE U
OMHOMUAIBHOE.

11 KIIACC

CoBMmecTHOE pacOpenesieHHe [BYX CiydalHbIX BeauuuH. He3aBucumblie
CJIy4ailHbIE BEJIMYMHBI.

MaremaTuueckoe OXHAaHUE CIyYallHOW BEJIMYMHBI (pacrpencsieHust).
[IpuMepbl TpUMEHEHHS] MaTeMAaTHYECKOrOo OKUJaHWs (CTpaxOBaHHE, JIOTEpes).
Marematudeckoe OXuAaHHe OWHAPHOW CIIy4alWHOW BeNIWYMHBI. MaTemMaTHuecKoe
OXXMJAHUE CYMMBbI  CIIyJalHBIX BEJIMYMH. MaTeMaTH4eCcKoe  OKHUJIAHUE
F€OMETPUYECKOTO U OMHOMHUAIIBHOTO paclpeiesICHH.

Jlucnepcuss ¥ CTaHZAPTHOE  OTKJIOHEHUE  CIyYalHOW  BEJIWYMHBI
(pacnipenenenus). Jlucnepcus OMHAPHOW CIyYaliHOW BEIMYMHBL. MaTeMaTHdecKoe
OXXUJAHUE TIPOU3BEIACHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuuuH.  [lucmepcuss W cTaHAApTHOE  OTKJIOHEHHE  OMHOMHMAJIBHOTO
pacnpenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHWE TE€OMETPUYECKOTO
pacrpeeneHusl.



HepaBenctBo YeOniméBa. Teopema UebniméBa. Teopema bepnymnu. 3akon
OonpmMx  yucen.  BbeiOopouHbli  MeToA — uccienoBaHuil.  BriOopouHble
XapakTepucTuku. OUEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepeiBuble caydannble BenuuuHbl. [Ipumepsl. DyHKIUA IIOTHOCTH
BEPOSITHOCTU pactpesiesieHus. PaBHOMEpHOE paclpejieieHHe U €ro CBOMCTBa.
3aauu, TpUBOJALLIME K TIOKA3aTEIbHOMY paclpeeieHuo. 3a1auu, MPUBOASILINE K
HOPMAJIbHOMY  paclpeeNIEHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTU
NOKa3aTeJIbHOT0 pacnpeieseHus, PyHKIMS MIOTHOCTU BEPOSTHOCTH HOPMAJIbHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipeiesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3ajaauu,
npuBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciuywailHeix BenuuuH. Kosddumnuent nunelHon
koppensinuu.  CoBMECTHbIE  HAOMIOACHHWS  JIBYX BeIUMYMH. BbIOOpOYHBIN
ko3 duiMenT koppensuuu. Paznuune Mexay JUHEHHON CBA3BIO W MPUYHHHO-
CJIEICTBEHHOM CBA3bI0. JIMHElHas perpeccus, MeTO/ 1 HAMMEHBIIINX KBaJIPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJYBJIEHHBIIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3TUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHUE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUHCKON T'PaKIAHCKON HICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUN B JIPYrMX HayKax, TEXHOJOTHSX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEJCHHMSI, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHHEM JIOCTI)KCHHI HayKu U JCSTENbHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMUBOTO OYAyIIEero;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUHN, pacCyXJICHUH, BOCIIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUS:

c(hOpPMHPOBAHHOCTh yYMEHHS TPUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
HWHTEpEcax 3I0pOBOro M 0e30MmacHoro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOC NHTAaHHE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U
OTIbIXa, PETYJsIpHAs (GU3NYECKass aKTUBHOCTH), (U3UUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTh K TPYyAY, OCO3HAHHUE LIEHHOCTH TPYJIONIO0Us, HHTEpeC K
pa3nuuHbiM  cepam  mpodecCUOHANBbHOW  JIEITENIbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSMHU, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHbBIC IIJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHHIO |



caMo00pa30BaHUIO Ha MPOTSKEHWH BCEH JKHU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 32724 MaTEMaTHIECKON HAITPABICHHOCTH,

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

C(OPMHPOBAHHOCTh  JKOJIOTHYECKONH KyIbTYphl, ITOHHMAHHE BIIASHUS
COITHATbHO-D)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSHHE MPUPOJHON M COIHATBHOM
Cpeibl, OCO3HAHKE TII00aIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM, OpUCHTAITUS
Ha MPUMEHCHHE MaTeMaTHYeCKHMX 3HAHMU I pPEHICHHS 3adad B OO0JIAaCTH
OKpYJKalOIIe Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
HOCJIEICTBHI ISt OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 IO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKH Kak C¢epbl YeIOBEYEeCKON eATeIIbHOCTH, JTaloB €&
pasBUTHS W 3HAYUMOCTH JUISS Pa3BUTHS LUBUIM3ALNH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MATEMaTH4eCKOH KyJIbTYypOW KaK CpEICTBOM ITO3HAHHS MHUDA,
TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHONICHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUSA 715l 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  NPeoOpa3oBBIBATH  CYXKIICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHJIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH N0 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CIOCOO pelieHuss ydyeOHOM 3ajiaud (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh  HauboJee MOAXOMAIMA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTenbcKue A1eiCTBUA:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH T'UIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUYecKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO PE3yJbTaTaM
OpOBENEHHOTO  HAOMIOJIEHUS,  MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILICHHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKKe BbIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH A€PUIMTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEUICHUS 3a]1a4H;

BbIOMpaTh MHGOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh HH(POpPMAIIUIO, MPEJACTABIATh €€ B pa3IMuYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE yueOHbIe JeiicTBUSA

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMH U
HEIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO X0y PEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B X0JI¢ 0OCYXXJICHHsI 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBl, peIIacMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIE HA IIOHUCK
pEIIeHUs, COIMOCTABIATh CBOU CYXKICHHUSA C CYXICHUSMH JAPYTHX YYaCTHHUKOB
auajaora, oOHAapy)KMBATh Pa3IU4Me W CXOJCTBO IMO3HUIIUHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJ1aud, IKCIIEPUMEHTA, UCCIICIO0BAHMS,
MPOCKTA, CaMOCTOSTEIHLHO BBIOMpATh (OPMAT BBICTYIUICHHS C YYE€TOM 3a/1ad
Mpe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJa4H, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOLUMOHAJIBHbII HHTE/JIEKT:

BIAJIeTh  HABBIKAMH  TIO3HABATENBbHOW  pedrexkcnu  Kak — OCO3HAHUS
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTaTOB, BIAICThH
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLEecca M pe3ylbTara pellieHHs
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NPH PEIICHUH 3aJ1a4yH,
BHOCHUThH KOPPEKTHUBBI B JICATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JTAHHBIX,
HaWJCHHBIX OMMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUAM, OOBSICHITH IPHUUHBI
JOCTIKEHUS WJIM HEJOCTH)KCHHSI Pe3yJIbTaTOB JIEATCIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

NOHMMAaTh M MCIIOIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUIYAIBHOU
paboThl MpW peIIeHMH YYeOHBIX 3ajad4, MPUHUMATh IICJIb COBMECTHOMU
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pPAaOOTHI, pacrpeneisiTh
BUIBl Pa0OT, JOroBapuBaThbcs, OOCYXKIAaTh TMpoLECC U pe3yiabTaT padoThHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHECHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOW JEUCTBUS C JPYTrMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOpMyIHpOBAaHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yyaromuics Hay9uTCs:

CBOOOJHO OIEepUpOBaTh MOHATUSAMHU: Tpad, Tuiockmii Tpad, CBA3HBINA Tpad,
nyTh B Tpade, Iemb, NUKI, JIEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOTO
AKCHEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: CIYYalHBIA HKCIEPUMEHT (OIIBIT),
ClIy4yallHO€ COOBITHE, JIEMEHTAPHOE CIydailHOe COOBITHE (PJI€MEHTapHBINA UCXON)
CIIy4aifHOTO  OMbBITA, HAXOJWUTh BEPOSITHOCTH COOBITHUHA B  ONBITaAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSMH;

HaXoAuTh U (POpPMYyIHPOBATh COOBITHS: MEPECeUCHUE, O0bEIMHEHNE JaHHBIX
COOBITUN, COOBITHE, TPOTHUBOMOJIOKHOE JIAHHOMY, HCIOJIb30BAaTh JUarpaMMbl
Diiniepa, KOOPJUHATHYIO MPSIMYIO JUJISl PEIIeHUs 3a/lad, MOJIb30BAThCS (POopMyon
CJIOKE€HHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATh  MOHATUAMM: yCIOBHAasl  BEpPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBHUCHMbIE COOBITHS, JEpPEBO CIyYalHOIO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHM C MOMOILIBIO MpaBUja YMHOXEHHS, JepeBa
CIIy4ailHOTO OMbITa, HCIOIb30BaTh (POPMYIY IOJTHOW BEPOSTHOCTH, (PopMynTy
baiieca npu pelieHuu 3a1ay, onpeaeisTh HE3aBUCUMOCTh COOBITUI IO GopMyJie U
10 OpraHU3alUu CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHATh H3yYEHHbIE KOMOWHATOPHbIE (OPMYNbI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXXECTB, 3JEMEHTAapPHBIX COOBITUH CIIy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMEpUpPOBaTH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(ucriplTaHue), ycrex M HeyJada, He3aBUCHMbIE UCIBITAHMS, CEpUsl UCIbITaHUM,
HaXOJUTh BEPOSTHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO yCIexa, B
CepUM UCTIBITAaHUN bepHyJIM, B OMNbITE, CBI3aHHOM CO CIy4alHbIM BbIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: Cly4yalHas BEJIMYMHA, PACIpEEICHHE
BEPOATHOCTEH, aMarpamMma paclpejiesieHusi, OWHapHas cllydailHas BeJIMYuHa,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesieHue.

K xonmy 11 kiacca oOyyaromuiics HayduTcs:

ONEPHUPOBATH TOHITUSMU: COBMECTHOE pAaCIpEIETICHUE ABYX CIyYalHbIX
BEJIMYMH, MCIOJIb30BaTh TaOJIUIy COBMECTHOTO paclpeesieHusl IBYX CIydalHbIX
BEJIMYUH IS BBIIEICHUS pACIpEETeHUs KaXIOW BEJIIUYMHBI, OIPEICICHUS
HE3aBUCHUMOCTH CIIyYallHbIX BEJIMYHH;

CBOOOJTHO OMEpPUPOBAThH MOHATHEM MATEMATHYECKOTO OKHIAHUS CIy4YaiHOM
BEJIMYUHBI (pacnpeliesieHns1), IPUMEHATh CBOMCTBA MAaTEMATHYECKOTO OXUJAHHUS
P PEIICHUH 3a/1a4, BBIUUCISATH MAaTEMAaTUYECKOEe OXUAaHUE OWMHOMHUAIBHOTO H
F€OMETPUYECKOTO PaCIpeeIeHUN;

CBOOOJTHO OTEPUPOBATH MOHATHAMU: TUCIIEPCHUS, CTAHIAPTHOE OTKIOHEHUE
CIIy4YallHOM BEJIIMYMHBI, TPUMEHATH CBOMCTBA AUCIIEPCUU CIYYAaHHOW BEIUYMHBI
(pactipenenieHns) MU PEIIEHUU 3a]a4, BBIYHCIATH AUCHEPCHI0 U CTAHIAPTHOE
OTKJIOHEHHE T'€OMETPUYECKOT0 U OMHOMUAJILHOTO paclpeieeHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKU IO JAHHON BBIOOPKE U OLICHUBATh
XApAaKTEPUCTUKH TE€HEPAJbHOM COBOKYMHOCTH [JAHHBIX 10 BBIOOPOYHBIM
xapakTtepucTukam. OLIEHHBATh BEPOSATHOCTU COOBITMM W IPOBEPATH MPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3YYEHHBIMU PACTIPEICIICHUSIMU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TEM nmu(ppoBLIe
Ne n/m P Konrpoasubie | Ilpakruyeckue (1upp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 DneMeHTHI Teopuu rpadoB 3 https://resh.edu.ru/
CnydJaitHble OIIBITHI, CIIy4aiHbIC COOBITUS U
2 ¥ . yi 3 https://resh.edu.ru/
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
coObpITHsSIMH. CII0KEHNE U YMHOKEHUE
3 N ™ 5 https://resh.edu.ru/
BEpPOSATHOCTEH. Y CIIOBHAS BEPOSITHOCTb.
He3zaBucumeblie coOBITHS
4 DneMeHTbl KOMOUHATOPUKH 4 1 https://resh.edu.ru/
Cepun nociie10BaTeIbHBIX UCTIBITAHUN.
5 Ucnbitanus bepaymm. CioydaiiHbIi BBIOOD 5 https://resh.edu.ru/
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BEJTMYUHBI U PACTIPEICIICHUS 14 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

Koau4yecTBo yacoB DJIeKTPOHHbIE
Ne /i HaunmeHoBaHMe pa3/ies10B U TeM Komrpoasmpte | Tpakruseckue (uudgposbie)
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypen
3aK0oH OOJIBIINX YHUCET https://resh.edu.ru/
DJIEMEHTHI MATEMATUYECKON CTATUCTHUKHU 6 https://resh.edu.ru/
HenpepbiBHBIE ClTydailHbIE BEIIMYHHBI
3 (pacmipenenenus), moka3zaTeabHOE U 4 https://resh.edu.ru/
HOPMaJIbHOE pacrpeiesieHus
Pacnpenenenue Ilyaccona https://resh.edu.ru/
5 CBs3b MEXTy CIIy4YallHBIMHU BETUYMHAMU https://resh.edu.ru/
6 O06001eHne 1 cucreMaTu3alius 3HaHUH 10 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 1 0







IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
nudpossbie
Ne n/m Tema ypoka Konrpoabsubie | Ilpakruyeckue
Bcero oOpa3oBare/ibHbIE
padoTbI padoThI
pecypchbl

I'pad, cBs13HBIN rpad, npeacTaBieHne

1 1 https://resh.edu.ru/
3a/1auy ¢ IOMOIIBIO Tpada
Crenens (BaeHTHOCTH) BepiiHbL. [1yTh

2 ( ) Bep yr 1 https://resh.edu.ru/
B rpade. Llenu u nuKIIbI
I'padsr Ha nockocTH. JlepeBo

3 pag . Jlep 1 https://resh.edu.ru/
CIIy4aifHOTO AKCIEPUMEHTA
CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI)

4 CITy4JaitHbIe COOBITHSA. DIeMEHTapHbBIC 1 https://resh.edu.ru/
COOBITHS (MCXOTBI)
BeposaTHOCTB CitydaifHOTO COOBITHSI.
BeposTHOoCTH COOBITHII B OTIBITaX €

5 1 https://resh.edu.ru/
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
BeposTHOCTh citydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OTIBITAX C

6 P 1 https://resh.edu.ru/
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
[Tepeceuenne, 00beIMHEHNE MHOKECTB U

7 COOBITHIA, MPOTUBOTIOJIOKHBIE COOBITHUS. 1 https://resh.edu.ru/
DopMmyiia cl10KEHUSA BEPOSTHOCTEN

8 VYcnoBHas BEpOSATHOCTb. Y MHOKEHHUE 1 https://resh.edu.ru/




BeposATHOCTEN. POpMyJIa YCIOBHOM
BEPOSATHOCTH

VYcioBHas BEPOSITHOCTh. Y MHOYKEHUE

9 BeposiTHOCTEN. DopMmyna ycI0BHOM https://resh.edu.ru/
BEPOSTHOCTH

10 @opMyIia OJIHON BEPOSATHOCTH https://resh.edu.ru/
dopmyna baiieca. HezaBucumere

11 PMY. https://resh.edu.ru/
CcOOBITHS
KombOunaropHoe npaBmjIo yMHOKEHHUS.

12 p p ™ https://resh.edu.ru/
[lepecranoBku U (hakTopran
Ywucno coueranuil. TpeyrojJsrHUK

13 peyr https://resh.edu.ru/
ITackansg

14 ®opmyna 6unoma Herotona https://resh.edu.ru/
Kontponbnas padota Nel: "I'padsr,

15 BEPOSITHOCTH, MHOXKECTBA, https://resh.edu.ru/
KoMOuHaTOpuKa"
bunapHblii cirydaiiHbIN OTIBIT
(ucmpITaHKe), yCIeX U Heyaava.

16 He3zaBucumele ucnbitanus. Cepus https://resh.edu.ru/
HE3aBHCHUMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa
Cepus He3aBUCUMBIX UCITBITAHUU 10

17 p a https://resh.edu.ru/
MepBOro ycrexa
Cepus HE3aBUCUMBIX HCIIBITAHUI

18 p https://resh.edu.ru/
bepuynnun
Cny4JaiiHbli BEIOOD U3 KOHEYHOM

19 i p https://resh.edu.ru/
COBOKYITHOCTH

20 [IpakTudeckas paboTa ¢ UCMOIB30BAHUEM https://resh.edu.ru/




AIEKTPOHHBIX TAOIHII

21

Cnyuaitnas BenuuuHa. Pacripenenenue
BeposiTHOCTEN. [lnarpamma
pacrnpesaeneHus

https://resh.edu.

ru/

22

Onepanuu Haj cydyaliHbIMU
BennuuHaMH. [IpumMepsl pacpenenenuil.
bunapnas ciydaiiHas BeIu4rHa

https://resh.edu.

ru/

23

I'eomeTpuueckoe pacnpeeseHue.
buHoMuanbHOE pacnpeneneHne

https://resh.edu.

ru/

24

MareMatrnueckoe 0KUJaHUE CIIy4aitHON
BeIMYMHBI. COBMECTHOE pacipeesieHue
JBYX CIy4alHBIX BEJINYHH

https://resh.edu.

ru/

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBoOJiCTBa MATEMATUUECKOTO OKUTAHUS.
Maremarnueckoe OxXugaHue OMHAPHOM
CIIy4aiHOU BEJIMYHMHBI

https://resh.edu.

ru/

26

Martematuueckoe OKuaH1ue
reOMETPUYECKOro 1 OMHOMHATILHOTO
pacrpeneneHuit

https://resh.edu.

ru/

27

Z[I/ICHepCI/Iﬂ " CTaHAAPTHOC OTKIIOHCHUEC

https://resh.edu.

ru/

28

Jucnepcust OuHapHOi ciydaitHO#
BesiMurHBI. CBOMCTBA UCTIEPCUH

https://resh.edu.

ru/

29

MaremaTudecKkoe OKUJIaHuE
NMPOU3BCACHUA U TUCIICPCHUA CYMMBI
HC3aBHUCUMBIX CJ'Iy‘IElfIHLIX BCINYMH

https://resh.edu.

ru/

30

HpaKTI/I‘{eCKaH pa60Ta C UCTIOJIb30BAHUEM
QJICKTPOHHBIX Ta6J'II/II_[

https://resh.edu.

ru/

31

I[I/ICHepCI/IH OMHOMHAIBLHOTO

https://resh.edu.

ru/




pacnpenenenus. [Ipakrudeckas padora ¢
HCIIOJIb30BAHNUEM 3JICKTPOHHBIX TaOJIHUIL

32 O000111eHNE U CUCTEMATU3ALM 3HAHUIA 1 https://resh.edu.ru/
Kontponbnas padora No2: "HcnbiTanus
33 bepuyinu. Cny4aiiHble BETHYUHBI U 1 https://resh.edu.ru/
pacnpeneneHus"
34 O0001IeHne U cucTeMaTu3alus 3HaHUH 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoubublie | IIpakrnueckue unpposie
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI pecypens
Hepasencro Yeobrnimena. Teopema
1 UYeonimesa. Teopema bepuynu. 3akon 1 https://resh.edu.ru/
OOIBIINX YHCENT
Hepasencro Yebnimena. Teopema
2 YeOsbimeBa. Teopema bepuymnu. 3akoH 1 https://resh.edu.ru/
OONBIINX YHCEN
Hepasencto Ueobrimera. Teopema
3 YeonimeBa. Teopema beprymmm. 3akoH 1 https://resh.edu.ru/
OOJIBIIMX YHCeTT
4 Br160opouHBIil METO HICCTIEIOBaHUI 1 https://resh.edu.ru/
5 [IpakTrueckas paboTa ¢ UCIOJIB30BAaHUEM 1 https://resh.edu.ru/
AIIEKTPOHHBIX TAOJIHUII
['eHepanbHasi COBOKYITHOCTD | CITyqaitHast
BBIOOpPKA. 3HAKOMCTBO C BHIOOPOYHBIMU
6 xapaktepucTukamu. OlieHKa CpEIHETO U 1 https://resh.edu.ru/
JMCTIEPCUU TeHEePaTbHOU COBOKYITHOCTH C
ITOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
['enepanbHast COBOKYITHOCTh U CiIy4aiiHas
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
7 xapaktepucTukaMu. O1leHKa CPETHETO U 1 https://resh.edu.ru/

AUCTICpCUA reHepaHLHOﬁ COBOKYITHOCTH C
IIOMOIIIBIO BLI6OpOLIHLIX XapaKTCPUCTUK




OneHrBaHuE BEPOATHOCTEN COOBITUH 110
BEIOOpKE

https://resh.edu.

ru/

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C IOMOIIBI CBOMCTB
M3YYEHHBIX paclpeeIeHun

https://resh.edu.

ru/

10

Craructuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3Y4YEHHBIX paclpeeIeHun

https://resh.edu.

ru/

11

[TpakTuueckas paboTa C UCMOJIH30BAHUEM
AIEKTPOHHBIX TAOJIHII

https://resh.edu.

ru/

12

[IpuMeprl HENPEPBIBHBIX CITY4alHBIX
BeJIMYMH. OYHKIUSA IIIOTHOCTH
BEPOATHOCTH

https://resh.edu.

ru/

13

PaBHoMepHOe pacnpenenenue. [Ipumepst
3a/1a4, IPUBOISAIINX K MTOKa3aTeIbHOMY U K
HOPMaJIbHOMY pacipeesIeHUusIM

https://resh.edu.

ru/

14

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O pacCpEaCiICHUA

https://resh.edu.

ru/

15

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
HOpMaJIbHOI'O paclpCaCICHUA

https://resh.edu.

ru/

16

ITocnenoBaTenbHOCTL OJUHOYHBIX
HE3aBUCHUMBIX coObITH. [IpuMep 3amaum,
puBoALIeH K pacnpenenenuto [Tyaccona

https://resh.edu.

ru/

17

HpaKTI/I‘{eCKaH pa60Ta C UCTIOJIb30BAHUEM
QJICKTPOHHBIX Ta6J'II/II_[

https://resh.edu.

ru/

18

KoBapuarus AByX ci1y4aifHbIX BEJTMYUH.
Kosdduuuent koppensuuu

https://resh.edu.

ru/

19

CoBMecTHBIC Ha6J'IIO)IeHI/IH ABYX BCIIMYNH

https://resh.edu.

ru/




20 Br160opounslii K03 (HUIIMEHT KOPPEAILIH https://resh.edu.ru/
Paznnune Mexxny TMHEHMHOM CBSA3BIO U

21 Y N https://resh.edu.ru/
MIPUYMHHO-CJICJICTBEHHOMN CBS3BIO

22 Jluneiinas perpeccus https://resh.edu.ru/
IIpakTHyeckas paboTa ¢ UCIOIb30BAaHHEM

23 p p https://resh.edu.ru/
AIEKTPOHHBIX TAOJIHUIL
[IpencraBneHne qJaHHBIX C TOMOIIBIO

24 TaOJIUI] ¥ TUarpaMmm, OrucaTeabHas https://resh.edu.ru/
CTaTUCTHKA
OIIBITEI C PABHOBO3MOKHBIMA

25 p https://resh.edu.ru/
AJIeMEHTapPHBIMH COOBITUSIMHU
Brraucienue BeposaTHOCTEH COOBITHIA C

26 P https://resh.edu.ru/
puMEHEeHHEeM (GopMyI
Brruncienue BeposTHOCTEN COOBITHI C
MNpPUMEHEHUEM I'PapUUECKUX METOIOB:

27 p pag https://resh.edu.ru/
KOOpAMHATHAS MpsMasi, 1epeBo,
Jarpamma Juiepa

28 CrnydaifHple BEJTMYUHBI U PACTIPEICIICHUS https://resh.edu.ru/
MareMmatndeckoe 0XKUIaHuE CIyIYaiiHOI

29 yi https://resh.edu.ru/
BEJIUYHAHBI
MareMaTHuecKoe 0KUIaHNE CIIydaiiHOI

30 i https://resh.edu.ru/
BEJIUYHAHBI
KontpoabHag padota: "BeposTtHoCcTh 1

31 p " p p https://resh.edu.ru/
CTaTUCTHKA
Brruncnenue BeposITHOCTEH COOBITHIA C

32 npuMeHeHHeM GopMyIl U rpaduuecKux https://resh.edu.ru/
METOJIOB

33 CrnyuaiiHble BETMYUHBI U PaCTIpEeSICHUSI. https://resh.edu.ru/




MareMaTnueckoe 0OKUJaHue CIyd4anHON

BCIINYMHBI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

33







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopust BEposSITHOCTEW U CTaTHCTHKA
6.1 UuTath U CTPOUTH TAOJIULBI U TUATPAMMBI
6.2 OnepupoBaTb  NOHATHUSIMHU:  CpelHee  apu(METHUYECKOe,  MeauaHa,
' HauOoJbllIee, HAaMMEHbIlIee 3HaYeHHE, pa3MaxX MacCHBa YUCIIOBBIX JAHHBIX
OnepupoBaTh MOHATUSIMH: CIy4alHBIM AKCIEPUMEHT (ONIBIT) U Clly4yailHoe
coObITHE, >JIEeMEHTapHOE CcOObITHE (PIEMEHTApHBIM HCXOM) CIy4aiHOTro
6.3 OTbITa; HAXOAWTh BEPOATHOCTHM B ONbITAX C PAaBHOBO3MO>KHBIMHU
CIIy4allHbIMHU COOBITUSMHU, HAXOJUTh U CPAaBHUBATh BEPOSATHOCTU COOBITHI B
M3YYEHHBIX CITyYalHbIX SKCIIEPUMEHTAX
Haxomute u ¢dopmynupoBath COOBITHS: TepecedeHue U OObEeIUHECHUE
6.4 JAHHBIX COOBITHM, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCs TUarpaMmMamMu Jiiepa u GopMyIoi CloXKeHHs BEpOsTHOCTEN
MIpH pElIeHUHU 3a]1a4
OnepupoBaTh MOHATHIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJWUTh BEPOSTHOCTU C MOMOUIBIO MpaBWJIa YMHOXEHHUS, C IOMOIIBIO
JiepeBa CIIy4aiHOro OmbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC MCIBITAHUS, CEPHUs
6.7 UCTBITAHUH, yCTeX M Hey/Aauya; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HUCHBITAHUN 0 MEpPBOrO Yyclexa, HaXOIUTh BEPOSTHOCTU
coOBITHII B cepuH UCTIBITaHUN bepHynnu
6.8 OnepupoBaTh MOHATUSAMHU:  CiIydyailHas  BEJIMYMHA, pacIlpe/eeHHe
' BEPOSITHOCTEH, AMarpaMma pacrpeacicHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHHUH  CIIy4alHOM  BEJIMYMHBIIO

pacnupeaACICHUIO UJIU C IOMOIIBIO AUarpamMm




OnepupoBaTb MNOHATHEM MAaTEMaTUYECKOTO  OXHJAHUSA, IPUBOJIUTH
IIPUMEPBI TOTO, KaK MPUMEHSIETCS MaTEMaTHUECKOE OKHMJIAHUE CIydalHOU

5.2 BCIIMYUHBI, HaxXoauThb MaTEMATHYICCKOC OXHUJaHUue 110 JaHHOMY
pacrpeesIeHUI0

5.3 Nwmets npencTaBieHne o 3aKk0HE OOJIBIINX YHCEN

5.4 HNmets npencraBieHre 0 HOPMAJIbHOM PACIIPEAECICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHue 1aHHBIX ¢ MOMOILBIO Tabnull U nuarpamMM. CpeaHee apupMeTH4ecKoe,
MeraHa, HanOoJbIllee ¥ HAaUMEHbIIIEe 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4alHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonwr). BeposTHOCT CiydaifHOTO COOBITHS. BIM30CTh 4YaCTOTBIM BEPOSITHOCTH
coObiTuil. CitydaiiHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHU.
BepositHOCTH COOBITHH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Oneparun  HajJ COOBITHSMHU: TIEpECEUYCHHE, OOBEIUHEHHE, MPOTHUBOTIOJIOKHBIC
coObITus. {uarpammsl Diinepa. @opmyra ciokeHus: BEpOsSTHOCTEN

6.4

YcnoBHass  BEpPOSITHOCTh.  YMHOXEHHE  BEpOATHOCTEH.  JlepeBo  ciydallHOro
skcriepuMenTa. dopmyrna nmosHO#M BeposiTHOCTH. HezaBrucrumMpie cOOBITHS

6.5

KombOunaropnoe mnpaBuino ymHoxeHus. IlepectanoBkum wu ¢akropuan. Yucio
couerannii. TpeyronpHuK [Tackans. @opmyna Ounoma HeroToHa

6.6

bunapuplii ciayuyaliHbIii OmBIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumble
ucneiTanug. Cepust HE3aBHCHMBIX HCHOBbITaHUI 10 1mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIbITaHul bepHysn

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHusl.
[Ipumeps! pacnipenienenuii, B TOM 4HCIie TeOMETpUIecCKoen OMHOMHATILHOE

11 KIJACC

Kox

IIpoBepsieMbId 3JI€MEHT COAEPKAHUS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBele XapaKTEPUCTUKU CIY4YalHBIX BEJIMYMH: MAaTE€MaTH4YECKOE OKHMJAHUE,
JUCIIEPCUsl M CTaHAAPTHOE OTKJIOHEHUWE. [Ipumepbl MpuMeHEeHUs: MaTeMaTU4ecKoro
OKHJAaHMs, B TOM 4YHCIE B 3aJa4yax M3 NOBCEAHEBHOM XM3HU. MareMarumdeckoe
OXKUJIaHuEe OMHApHOM cilyyailHOW BenMuYMHBI. MaTeMaTHuecKOoe OXKUJAAHUE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTreMaTnyeckoe 0XKHUJAaHue U JUCIIEPCUS TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OOJNBIIMX YHCET W €ro polib B Hayke, mpupojae U olmiecTBe. BriOOpouHBIif
METO] UCCJIE0OBAHUN

5.3

[IpuMepsl  HenmpepbIBHBIX — CiIy4alHbIX BeauuuH. llonstue o  1uioTHOCTH




pacnpezneneHus. 3aaauu, IpUBOAAIIME K HOpMaJIbHOMY pactipeaencHuto. [lonsatue o
HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3a/ay;
yMeHHE (QOpPMYIUPOBATh M ONEPUPOBATh MOHATUSAMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NPU3HAK, JOKAa3aTEeNbCTBO,
pPaBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh MX; YMEHHE (POPMYIHPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYXKICHUS IPU PELICHUH 3a]1a4, OLEHUBATh
JOTHYECKYI0  TMPaBWIBHOCTb  PAcCyKJIEHUH; YMEHHE  OINEepHUpOBaTh
MOHATUSMH: MHOKECTBO, MOJMHO>KECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajis
OTIMCAaHUS pPealbHBIX MPOIECCOB U SIBJICHUN W NPU PELIECHUU 33734, B TOM
YHCclie U3 JIPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEePUPOBATH MOHATUSIMU:
rpad, cBs3HBINA rpad, 1epeBo, HUKI, rpad Ha MIIOCKOCTH; yMEHHUE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh NOHATUSAMM: HATypaJbHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIETIbIM IT0Ka3aTeseM, KOpeHb HaTypalbHON CTENEHU, CTEIEHb C
paLMOHATIBHBIM I10Ka3aTesIeM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeNeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTAaTOK M0 MOMYJIIO, PAalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOXECTBA HATYpaJlbHBIX, IEJbIX, pAlMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCcel, YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 0OImnii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIeHNH 3aj7ay; 3HAKOMCTBO C Pa3JIMYHBIMM TMO3MIIMOHHBIMH CHCTEMaMU
CUMCIIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUN U peoOpa3oBaHUs
BBIpQXKEHUH CO CTeNeHsMH M Jorapudmamu, npeodpazoBaHus IpOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

oCJICaA0OBATCIIbHOCTD, apI/I(bMeTI/I‘ICCKaSI nporpeccusda, reoMETpUICCKasa




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/laBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHCIE C ITOMOLIBIO
PEKYppEHTHBIX (HOPMYJ; yMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2xX2  u  3X3, onpeienuTenb  MaTpPHULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHaJbHbIE, HpPpAlMOHAIbHbIE,
MOKa3aTejabHble, CTENEHHBbIEe, JOrapupMUUYecKrue, TPUTOHOMETPUUECKHE
ypaBHEHUS U HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPaBEHCTB, PABHOCUIBHOCTh
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOIIBIO paA3JIMYHBIX MNPHUEMOB; pEIIATh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C [apaMeTpoOM; NPHUMEHAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKU U peanLHoﬁ KHU3HHU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (QYHKIMM, HauOoOJIbLIee W HaWMEHbLIEe 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HEeTpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
GbyHKIIMM, TiepBas U BTOpas MPou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIYUCIISITH ~ IIPOM3BOJHBIE  CYMMbI, [POU3BEJAEHUS, YacTHOTO U
KOMIIO3UIIMH (DYHKIIUH, HAaXOOUTh ypaBHEHHUE KacaTelbHOU K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaxoJUTh HAWOOJBIINE W HAUMEHBIIME 3HAYCHUsS (QYHKIUNA, CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHEM alllapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHATH TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYUIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

¢busnueckux 3a7adax; HaXOAWTh TUIOMAIU U 00BEMBI PUTYp C MOMOIIBIO




HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATCMATUYCCKOIO MOACIHUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMiA, JTUHEWHas QYHKIHS, KBagpaTH4Has (QyHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIWMH, TOKa3aTelbHas W
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapuKd H3yIEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONB30BaTh TPAQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB M 33734 U3 PeaTbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
WCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHNI YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOLIEHTHL, AOJM U YacTH, Ha OBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIyT, HaJOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3ylIbTaTOB, YMEHHE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJEJIM C  HCIOJB30BAHUEM  ammapara  anreopsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: CpeaHee apu(MeTHuecKoe, MeHaHa,
HauOoJiplliee M HaUMEHbILIee 3HAUEHUs, pa3Max, JAUCIEepPCHs], CTaHAapTHOE
OTKJIOHEHHE 4YHCIOBOrO HabOpa; yMEHHE H3BJIEKaTb, MHTEPIPETHPOBATH
UH(pOpMaLMIo, IPEACTAaBICHHYI0 B TabinMIax, Ha AMarpammax, rpadukax,
OTpaXKarollyl0 CBOWCTBA PeajbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHPOpMALMI0O C TMOMOIIbIO TabiaWll W  JuarpaMM; HCCIeI0BaTh
CTaTUCTHYECKHE JIaHHBIE, B TOM YHCJIE€ C NPUMEHEHHEM TpapUyecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CIydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; IMPHUMEHSTh
(GopMyNBl CIOXKEHHS W YMHOXXEHHS BEpOSATHOCTEH, (HOpMyITy MOJIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSMH:  CITydailHas BENMYMHA, paclpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCTIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACIpeACiICHUN I PEUIeHus 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPH TPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE
OTIEPHPOBATH MOHITHUSMHU: COUYETaHWE, NEPECTaHOBKA, YHCIO COYCTAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOPHBIE (aKThl U PACCYXACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABIISATh BEPOSATHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, MpsMasi, IIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TPpEXIpaHHbIM Yo, CKpeuIuBaoUIuecs NpsMble, MapaieIbHOCTh U
HNEPIECHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy MpsSMONW U TUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHie MEXAY IUIOCKOCTAMHU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/1a4 u3y4eHHbIe (DAKTHI U TEOpEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHUeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3aJa9U
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHus, IWIMHIP, KOHyc, map, cdepa, miomans chepsl, MI0MAIb
MOBEPXHOCTH MUPAMUIbI, NPU3MBI, KOHYyca, IWIMHApA, O00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyiCJIbHBIC OCH HWJIK OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C NTOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHUs U3ydaeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YMEHHE NPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBINOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MOCTPOCHUS
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VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUXKXCHUC B MMPOCTPAHCTBC,
MapaJuIeNIbHBIN TTePEeHOC, CHMMETPHUSI Ha IIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJAOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTypE; MCIIOIH30BaTh FT€OMETPHUSCKHAE OTHOICHHS TIPH
peICcHUHU 3aJa4; HaXOAWUTb TI'COMCTPHYCCKHUEC BCIMYMHBI ()IJ'II/IHa, yroi,
IJI0IA/Tb, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miomangk, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIomans cdepsl; 00bEM Kyoa,
OPSAMOYTOJbHOTO Mapajulelienuiena, NOUPaMUAbl, MPU3MBL, LUWJIMHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD

12

VYmenne OIICpUPOBATh IOHATHUAMU:. IPAMOYIOJIbHad CHUCTEMa KOOPAHHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIL30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTOA

U PEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJiad JPpYTIux y‘IC6HLIX MpeaAMCETOB

13

YMmenue BLI6I/IpaTB MOAXOAAIINNH METOM I peuicHuA 3aaa4u; NTOHUMAHUC
S3HAYMMOCTH MATEMATUKHU B HU3YUYCHUU TIPHUPOJAHBIX U O6H_ICCTBCHHBIX
ImpoueccoB u HBHCHHﬁ; YMCEHHUEC PacCIlO3HaBaTh IIPOABJICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMPUBOJUTL ITPUMCPBI MAaTCMATUYCCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kona

HpOBepﬂeMLIﬁ JIEMEHT COAECPKAHUSA

1 Yucna v BIYMCICHUS

1.1 Hatypanbable u nenbie yncia. [Ipu3Haku AeTMMOCTH LENbIX YUCEelT

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JICCSATHYHBIE JPOOH, MPOICHTHI,
' 0eCKOHEUHBIE TIEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypallbHOM creneHu. [leficTBus ¢ apupmMeTH4ecKUMHU
' KOPHSIMH HATYpaITbHOU CTETICHH

14 Crenens ¢ 1enpIM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. JlecaTuunbie 1 HATypaJIbHBIC JJOTapU(BMBbI

JlefictButenbHble  4HCia. ApuUPMETHYECKHE OIepanud ¢ JICUCTBUTCIBHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPABUIa OKPYIJICHUS, MPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobpazoBanue BeIpaKEHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Ienbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS

2.2 HppanmonanbHple ypaBHEHHS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS

2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonanbHple HEPABEHCTBA

2.7 [TokaszarenbHbIe U JTOTapupMUIECKIE HEPABEHCTBA

2.8 Tpuronomerpudeckue HepaBEHCTBA

2.9 CucTteMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB

2.10 YpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH

31 Oynkiys, cnocoObl 3ananus ¢yHkuuu. I'padux ¢ynkuumu. B3anmuo oOpaTHbIE

¢ynkuuu. YérHele u HeuéTHble QyHkuuu. [lepuoanueckue GpyHKIMHA




OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymm ¢yHkumu.

[IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKITHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanGompliee M HauMEHbIIEe 3HAYCHHE
(GyHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (yHKIUS C HATypajJbHBIM M LEJIbIM ToOKa3zateneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpudeckne GyHKINHU, X CBOUCTBA U TpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku paspbBa. AcuMmnTorel rpagukoB ¢(yHkuui. CpoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IMocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHKS TIOCIEN0BATEIBHOCTEN
3.8 ApupmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyria CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE FM€eMEHTAPHBIX PYHKIMH
[IpumeHeHre NTPOU3BOAHON K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 AKCTpeMyMBI. HaxoskaeHne HauOOoJbIIero ¥ HaMMEHBIETo 3HaueHHs] (yHKIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

Marematuka. BepositHocTh 1 ctatuctuka: 10-ii kiacc: 6a30BbIil U yriyOJIeHHBIH
ypoBHU: yueOHoe nocobue / E.A. bynumosuu, B.A. bynbiues.- Mocksa:
[Ipocsemenue, 2023.

Marematuka. BepositHocTh 1 cTaTucTuka: 11-ii knacc: 6a30BbIil U yriyOJeHHBIH
ypoBHU: yueOHoe nocobue / E.A. bBynumosuu, B.A. bBynbiues.- Mocksa:

[Ipoceemenue, 2024,

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
HUHTEPHET

https://resh.edu.ru/

https://ege.sdamgia.ru/
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