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INOACHUTEJIBHAS 3AIIMCKA

VYyueOHslii Kypc «BeposITHOCTb M CTATUCTUKA» YTIIYOJIEHHOTO YPOBHS SIBJISETCS
OPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOro Y4eOHOro Kypca YriyOJaéHHOro
YpOBHSI Ha YPOBHE CpeJIHEro 001Iero oOpa3oBaHus. Y YeOHBIN Kypc MpeaHa3HaueH
st GOpMHUPOBAaHUST Y OOYYAIOMIMXCS CTAaTUCTUYECKON KyJIbTYpbl U TOHUMAaHUS
pPOJI TEOPUH BEPOATHOCTEH KAK MATEMATHUYECKOIO0 MHCTPYMEHTA JUIsl U3YyYEHHUS
Cy4alHBIX COOBITHH, BEIMYMH U TporieccoB. [Ipu uzydenuu kypca odoramarorcs
IpeJCTaBieHUsT OOydYalolUXCcs O METOAaX HCCIEAOBaHUS W3MEHUYMBOIO MUDA,
pa3BUBAETCs MOHMMAHHME 3HAYMMOCTH M OOIIHOCTM MATEMaTHYECKHUX METOJOB
NO3HAHUSI KaK HEOThEMIIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PECHUSI.

Copepxanue ydyeOHOro Kypca HampaBlI€HO Ha 3aKperuieHue 3HaHMM,
MOJyYEHHBIX MPHU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs, U
Ha pa3BUTHUE NPEACTABICHUN O CIYyYalHBIX BEJIIMYMHAX M B3aUMOCBS3SIX MEKIY
HUMH Ha Ba)KHBIX MPUMEpAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOUIETO
mupa. B pesynbrare y oOydarommxcs A0HKHO chOPMHUPOBATHCS MPEICTABICHUE O
Hanbosee ynoTpeOUTENbHBIX U OOIIKUX MaTEMaTHUYECKUX MOJAEIAX, UCIOIb3yEMbIX
JUTSL OTIMCAHMSI aHTPOIIOMETPUUECKHUX U JEMOTpapUUECKUX BETUUHH, TOTPEIIHOCTEN
B Pa3JIMYHbIC PO/IA U3MEPEHUSX, JUIUTEIbHOCTU O€30TKa3HOM pabOoThl TEXHUYECKUX
YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MPOIECCOB B 00111eCTBE. Y U€OHBIN
Kypc sBisieTca 0a30il JUIsi OCBOGHMSI BEPOATHOCTHO-CTATHCTUYECKHUX METOJIOB,
HEOOXOJAUMBIX CIIEIUATNCTaM He TOJIbKO MHKEHEPHBIX CIIEUAIbHOCTEH, HO TaKkXKe
COLIMATIbHBIX U TICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHbBIE OOIIECTBEHHBIE HAYKH
B 3HAQUUTEIHLHOM Mepe WCHONB3YIOT ammapaT aHaiau3a OOJNBIIUX JTaHHBIX.
[enTpanbHyl0 yacTh y4eOHOrO Kypca 3aHUMAaeT OOCYKJACHHE 3aKOHA OOJIbIIUX
yucenl — (PYHIAMEHTAJIbHOIO 3aKOHA MPUPOIbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmann3zanuio.

B coorBercTBHM € YyKa3aHHBIMM LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, M CTaTHCTHKa» HA YrIyOJEHHOM YPOBHE BBIJCIEHBI OCHOBHBIC
cofiepkarenbuble JIMHUK: «CiiydailHble cOOBITHUSA U BEPOATHOCTU» U «CiiydailHbie
BEJIMYUHBI U 3aKOH OOJBIINX YUCEID».

[ToMuMO OCHOBHBIX JUHUN B y4€OHBIM KypC BKJIIOYEHBI 3JIEMEHThI TEOPUU
rpadoB U TEOPUM MHOXKECTB, HEOOXOIMMBIE Uil MOJHOLIEHHOIO OCBOECHMS
Marepuajia JaHHOTO y4eOHOro Kypca M CMEXKHBIX MAaT€MAaTHYEeCKUX Y4eOHBIX
KypPCOB.

Copepxanue muHun «CiaydaiiHble COOBITHS U BEPOSATHOCTH» CIYKUT OCHOBOM
s (GOpMUPOBAaHUS TPEACTABICHUI O paclpeiesieHud BEPOSITHOCTEN Mexay
3HAYEHUSIMHU CIIy4YalHbIX BEJIMYUH. BaXkHyI0 4acTh B 3TOW COAEPKATENBHOM JINHUU
3aHMMAeT W3Y4YEHHUE T'€OMETPUYECKOr0 M OMHOMHAIBHOIO paclpelesieHud Hu



3HAKOMCTBO C MX HEIIPEPBIBHBIMU AHAJIOIAMM — I10Ka3aTEJIbHBIM M HOPMaJIbHBIM
pacnpenencHUsIMU.

Tembl, CBsI3aHHbIE C HEOPEPHIBHBIMH  CIYYallHbIMM BEIMYUHAMH U
pacripeiefieHUsIMU, AKLIEHTUPYIOT BHHMMAaHHME OOYYaroIIMXCS Ha OIUCAaHUU U
U3YYEHUH CIy4alHBIX SIBJICHUI C MOMOILbBIO HEMpEpbIBHBIX (DYHKIMHA. OCHOBHOE
BHUMAHME YEIETCA M0KA3aTEIbHOMY U HOPMAJIbLHOMY PaCIpeleICHUSM.

B ydyeOHOM Kypce mpenycMarpuBaeTcs O3HAKOMHUTEIbHOE H3YyUYEHHE CBSI3U
MEXAY CIy4alHbIMH BEJIMYMHAMU W OMNHMCAHUE OTOM CBSI3M C IOMOILIBIO
Kod(ppuimeHTa KOppelsaMd W €ro BBHIOOPOYHOrO0 aHajora. OTH DJIEMEHTHI
COJIEpP’KaHMsI pa3BUBAIOT TeMY «JlnarpaMMbl pacCeMBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOT0 00111ero 00pa30BaHusi, © BO MHOI'OM OIMPAIOTCS Ha CBEJEHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé€ omuH  dneMeHT  COAEpKaHus, KOTOPbIM  Ipeajaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTh CIy4alHbIX HE3aBUCHMBbIX
COOBITUH, HACTYMAIOLIUX B €ANHUILY BpeMeHU. O3HAKOMJIEHUE C PACIIpe/leIeHUEM
BEPOATHOCTEN KOJMYECTBA TAKUX COOBITHMI HOCUT PA3BUBAIOIIMIA XapakTep H
ABIISICTCS] AKTYAJIbHBIM U OyAyIMX aOWTYpHUEHTOB, MOCTYMAIOMNUX HA yueOHBIC
CHELIMAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, IICUXOJOTHEH u
YIIPABJICHUEM.

Ha n3ydenue yue6HOro kypca «BeposiTHOCTh U CTaTUCTUKA» HA YTIIyOJIEHHOM
ypoBHe otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegenmo), B 11 kiacce
— 34 gaca (1 gac B HenENO).



COJEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBsa3ubiii Tpad, nytu B rpade: nukibl U 1nenu. CteneHsb (BaJICHTHOCTD)
BepiuHbl. ['padbl Ha miockocTH. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OIBIThI) U CIIy4ailHble COOBITHS. DI€MEHTapHbIE
coObITUs (Ucx0/bl). BeposATHOCTH clydalHOrO COOBITHS. BIM30CTh 4acTOTHI U
BEPOSTHOCTH COObITHI. CydailHbIe OMBITHI C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU
COOBITHSAMU.

Omnepanuu HajJ COOBITUSIMU: TTepeceyeHre, 00beAMHEHNE, TPOTUBOIOIOKHbBIE
coObITHs. JInarpammsel Ditnepa. @opmyia cloKeHUs BEPOSTHOCTEH.

YcnoBHas BEPOSATHOCTb. Y MHOKEHHME BEPOATHOCTEW. [lepeBo ciydanHOro
skcnepumenTa. dopmyna nonHou BepostTHocTH. Popmyna baiieca. HezaBucumeie
COOBITHSI.

buHapHBIi cydaliHbII ONBIT (MCIIBITAHUE), yCIeX U Heyaada. He3aBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUM 10 nepBoro ycnexa. [lepecranoBku
n ¢akropuan. Ywucino coueranuil. TpeyrompHuk Ilackans. @opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUM beprysm. CiydaiiHblii BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnydaitHass  BenmuuHa. Pacnpenenenue  BepositTHocTen.  Jlmarpamma
pacnpenenenus. Onepauvu HaJA CIIy4allHbIMU BeIMYMHAMU. buHapHas ciiydaiiHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHCIE TE€OMETPUYECKOE H
OMHOMUANBHOE.

CoBMecCTHOE pacnpefesieHHe JABYX CIydallHbIX BeIW4YuH. HesaBucumblie
CIIy4aliHblE BEJIIMYUHBL.MAaTeMaTH4eCKOEe OXUJAHUE CIYYalHOW BEJIUYUHBI
(pacnpenenenusi). Ilpumepbl  NpUMEHEHHUS  MATEMATHYECKOrO  OXKMJIAHUS
(ctpaxoBaHue, JjoTepes). Maremarhuueckoe OXHJaHue OWHApHOW CiydaiHOU
BEJIMYMHBI. MaremaTndyeckoe OXWJIAaHUE CYMMbl CIIYYalHBIX  BEJIMYHH.
MareMarrnyeckoe 0KuJJaHue TEOMETPUIECKOro 1 OMHOMUAIBHOTO pacipeieICHUH.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIIYYaWHOW  BEJIMYHMHBI
(pactipenenenus). Jlucnepcust OMHAPHOM ClIydaifiHOW BETWYMHBI. MaTeMaThuueckoe
0’XKUJAHHUE MPOU3BEICHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CITYYaWHBIX BEJIMYHH.
Jucnepcust W CTaHJAPTHOE OTKJIOHEHHWE OWHOMHUAIBHOIO pacHpeleeHUs.
Jucniepcus U CTaHAAPTHOE OTKIIOHEHHUE N€OMETPUYECKOI0 PaCIIPEACIICHHUS.

11 KVIACC

HepasenctBo UeObiméBa. Teopema UeObiméBa. Teopema bepuyinu. 3akon
OonpmMx  uucen.  BbIOOpoOuUHBIH  MeTOJ — uccienoBaHuil.  BeiOopouHble



xapakTepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITHS IO BBIOOPOYHBIM JaHHBIM.
IIpoBepka MpOCTENIINX TUNIOTES C IIOMOILBIO U3YYEHHBIX PaCIpEICICHUN.

HenpepbiBHBIE cCitydaiiHble Bequ4uHBL [Ipumepsl. @DyHKIHMSA TJIOTHOCTH
BEPOSITHOCTU paclpefeieHus. PaBHOMEpHOE paclpeneneHue U ero CBOWCTBA.
3agauu, IPUBOSIIME K NTOKA3aTENbHOMY PACIIPENEICHHI0. 3a1a4H, TPUBOISALINE K
HOPMAQJIBHOMY  PacCIIpElEIICHUIO. O yHKIMA IJIOTHOCTH BEPOSATHOCTHU
[I0Ka3aTeJIbHOTO paclpeeeHus], PYHKIMS IUIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHusa. QyHKIMS IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEEIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBHUCUMBIX  COOBITHH. 3agauu,
npuBoAsSIIME K pactipeneneHuto Ilyaccona.

KoBapuanus nByx ciydaiiHpIXx BenwuuH. KodpduiMeHT TuHEeHHOM
koppemsauuu. CoBMecTHble  HAOMIOACHHS  ABYX  BEJIMYMH. BBIOOpOYHBII
KO3(QPUIMEHT Koppesiuuu. Pasmuuue Mexay JUHEHHOM CBSA3bI0 UM NMPUYMHHO-
CJIEICTBEHHOM CBsI3b10. JIMHENHas perpeccus, METOl HANMEHBIINX KBAIPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«BEPOAATHOCTDb U CTATUCTHUKA» (YTJIYBJEHHBIN YPOBEHD) HA
YPOBHE CPEITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(OpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULMK 00YHaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOT0 OOIIECTBA, MTPEICTABICHUE O MATEMATHIECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIICHUH, MPOLEIYP
rpaXJIaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHl M JIPYroe),  yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON Tpa’KJaHCKOW MIECHTUYHOCTU, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUICKHX MAaT€MaTUKOB U POCCUMCKOM MATEMaTUYECKOM IIIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO MOBEAECHUSA, CBSI3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JTOCTHUKEHUN HAYKU U AESITEIbHOCTHIO YUEHOTO, OCOZHAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOrO OYyAYILEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33J1a4, PEIICHHUM, PAaCCYXICHHH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclleKTaM pa3ju4YHbIX BUJI0B UCKYCCTBA;

5) pu3nUecKOro BOCIIUTAHUSA:

chOPMUPOBAHHOCTh YMEHHS TMPUMEHATh MaTeMaTHYEeCKUe 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE€ NMHUTaHHE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyLY, OCO3HAaHUE LIEHHOCTU TPYNOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW H €€ TPHIOKECHHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAaTreMaTHUYeCKOMY  OOpa3oBaHUI0 U



caMO00Opa30BaHUIO HA MPOTSHKEHWU BCEH JKWU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIPaBIECHHOCTH;

7) IKOJIOrM4€CKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLMAIIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMaTHYEeCKUX 3HAHWM JUIsi pelieHus 3agad B 00JacTH
OKpY>KaloIlel cpelibl, MIAaHUPOBAHWE TIIOCTYMKOB W OIICHKM WX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MTPAKTUKH, TOHUMAaHUE MaTEMaTHIECKON
HAYKU Kak cepbl yernoBeuecKon AesTENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS IUBWIM3ALMU, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU U MaTEMaTHYECKON
KYJIbTYpOU KaK CPEICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYILIECTBIISATh IPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEITEILHOCTh UHINBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEpPCAJbHbIC YUeOHBIE NeiHCTBUA

ba3oBrbie 1oruyeckue JeHCTBUS:

BBIBIIATD U XAPAKTEPU30BATh CYLICCTBEHHBIE IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, MOHATHA, OTHOUIEHUH MEXIYy MOHATUAMH, (OPMYIUPOBATH
OTpe/eNIeHHs] OHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIIH,
OCHOBaHUS JJ1s1 000OIICHHS U CPABHEHMSI, KPUTEPUU MTPOBOIMMOTIO aHATN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATE  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBIISITD MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, MpenaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHMEM 3AaKOHOB JIOTMKH, JEIyKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOUYECHUM, YMO3AKIIOUEHUH 10 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATENIBHO J10KA3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MIPOTUBHOIO), BBICTPABATh APryMEHTALNIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BbIOMpaTh CIOCO0 pemeHus ydyeOHOM 3ajauu (CpaBHUBATb HECKOJIBKO
BapHAHTOB PEIICHUS, BBIOMpaTh HauOo0JIee MOAXOASIINMA ¢ YHETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoBble ucciienoBare/bCKHe JCHCTBHA:



UCIIOJIb30BAaTh BOIPOCHI KakK MCCIEIOBATEIIbCKUNA WHCTPYMEHT TIO3HAHUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYIMPOBATH OOOOINEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMS, OIEHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BbBIJBUTaTh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JACPUITUTH WH(DOpPMAIIUY, TaHHBIX, HEOOXOMAMMBIX JIJIT OTBETa HA
BOMPOC U JJI PEIICHUS 3a]auH;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHGOPMAIIUIO PA3THIHBIX BUAOB U (hOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U
LEJIIMUA OOIIEHMS], ICHO, TOYHO, TPAMOTHO BbIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JAaBaTb IIOSICHEHUS II0 XOAYy PEUICHUS 3a]ayu,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMBI,
npoOJieMbl, pelraeMoil 3ajladyM, BbICKa3blBaTh WJEH, HAICJIEHHbIE Ha IOMCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXIACHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3JIMYUe M CXOJACTBO MO3MIMM, B KOPpPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33aa4d, HKCIIEPUMEHTA, UCCIEAOBAHNUS,
POEKTa, CaMOCTOSITENILHO BbIOMpaTh (hOopMaT BBICTYIJICHHS C Y4E€TOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE HelCTBUS
Camoopranmzanmus:



COCTaBJISITh IIJIaH, aJITOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOM  pedieKCuM  Kak  OCO3HaAHUS
COBEPIIAEMBIX JCHCTBUNA U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAAECTh
crocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA TMpollecca U pe3ysibTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTb KOPPEKTHUBHI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MMOHMMATh U MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHAUBUAYAJTLHOU
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JIESITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacCHpeneNsiTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh paOOThI U KOOPJAMHUPOBATH
CBOM JECHCTBHUS C APYTMMU YJI€HAMU KOMaH/Ibl, OEHUBATh KAU€CTBO CBOETO BKJIAJA
B OOmMI TPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM  Y4aCTHUKAMU
B3aMMO/ICVICTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaronuics HayuYuTCs:

CBOOOJTHO OIEPUPOBATh MOHATHSAMH: Tpad, MIOCKUN rpad, CBSA3HBIN Tpad,
nyTh B rpade, Ienb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4aHOTO
AKCIIEPUMEHTA;

CBOOOZIHO OMNEPUPOBATH MOHSATUAMM: CIy4alHBIA HKCIEPUMEHT (OIIbIT),
cily4yailHOE COOBITHE, DJIEMEHTAPHOE CIy4ailHOE COOBITHE (PJIEMEHTApHBIA MCXO/)
CIIy4ailHOrO  OMbITA, HAXOAUTh BEPOATHOCTU COOBITUA B  OMNBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJIUTh U (POPMYIUPOBATH COOBITHS: MEpeceueHrue, OOhEIUHEHUE JaHHBIX
COOBITUHM, COOBITHE, NPOTHUBOMOJOXKHOE JAHHOMY, HCIOJIb30BaTh JIUAarpaMMbI
Dilyiepa, KOOPJUHATHYIO MPSIMYIO JUIsl pelIeHHs 3ajiad, MOoJb30BaThes (PopMyIioit
CJIOKEHHS] BEPOSITHOCTEN ISl BEPOSITHOCTEH IBYX M TPEX CIy4alHbIX COOBITHIA;



OIEpUPOBATH MOHATHUSAMH: YCIOBHASI BEPOSITHOCTh, YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCUMBIE  COOBITHSI, JIEPEBO  CIy4allHOrO  HSKCIEPUMEHTa, HaXOAUTb
BEPOSATHOCTU COOBITUH C IMOMOILBIO NpPaBWIIa YMHOXKEHHS, JEpEBa CIy4ailHOrO
OIbITa, HCHOJb30BaTh (OpMYJy IOJHON BeposTHOCTH, (Qopmyny baiteca npu
pelieHur 3aJad, ONpeAesiATh HE3aBUCUMOCTh COOBITHMM MO QopMysie H MO
OpPraHM3alMU CIIYy4ailHOr O YKCIIEPUMEHTA;

OPUMEHATh M3yYeHHbIE KOMOMHATOpHbIE (OPMYNbI Ji IEePEUUCTICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4ailHOTO OIbITa, PEIICHUS
3aJ1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOZIHO  ONEpUpOBaTh MOHATUSIMHU: OWHAPHBIA  CIy4allHBIM  ONBIT
(McnbITaHUE), yCIEX W HEeyAada, HE3aBUCUMBIE HCIIBITAHWS, CEpPHUsl MCIBITAHWM,
HAXOJUTb BEPOATHOCTU COOBITHIA: B CEpUU UCTIBITAHUI J0 MIEPBOTO yCIEXa, B CEpUU
UCIIBITAaHUKM BepHyiu, B onbITe, CBA3aHHOM CO CIIy4ailHbIM BEIOOPOM K3 KOHEUHOMH
COBOKYITHOCTH;

CBOOOZIHO ONEPUPOBATH MOHATUSAMU: CiIydailHasi BEUYWHA, paclipe/ielicHue
BEpOSATHOCTEH, JuarpamMma pacrpejesieHusi, OWHapHas CiydaiiHas BeIUYWHA,
reoMeTpUYecKoe, OMHOMHUATbHOE PACIIPE/ICTICHHE;

OIIEpUPOBATH IOHATUSMH: COBMECTHOE PACIPEAECICHUE JBYX CIy4alHbIX
BEJIMYMH, UCIOJb30BaTh TAaOJUIy COBMECTHOIO pacIpenesieHus ABYX CIy4alHbIX
BEIMYMH [UISl BBIICICHUS PACHpeNeieHUs] KaXJOW BEIUYUHBI, ONPEICICHHUS
HE3aBUCHUMOCTU  CIy4YalWHBIX  BEJIIMYMH;CBOOOJHO  ONEpPUPOBATh  MOHATHEM
MaTeMaTUYeCKOro OKUJAHUS CIy4aillHON BETUYMHBI (pacrpereseHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTU4YECKOr0 OXHMJIAHWS MNpU PEIICHHH 3a7ad, BBIYUCITH
MaTEeMaTUYECKOE OKUJIaHhe OMHOMHUAJIBHOTO U TEOMETPUUYECKOT0 pacIpe/iesIeHHUI;
CBOOOJTHO ONEPUPOBATh MOHATUSMU: JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATh CBOWCTBA IUCIEPCUU CIIYYaWHOW BEIUYUHBI
(pacnpeneneHusi) NpU pEUIEHUH 337a4d, BBIYUCIATH JHUCIIEPCUI0 M CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOr0 U OMHOMHAIILHOTO PacIpeesICHUH.

K konity 11 kiaacca oOydaronuics HayqYuTCs:

BBIUUCIISITh BEIOOPOUHBIE XapaKTEPUCTHKHU 1O JTAHHOM BHIOOPKE M OLIEHUBATh
XapaKTepUCTUKU TEHEpaJbHOM COBOKYIHOCTH JaHHBIX 1O BBIOOPOYHBIM
xapaktepuctukam. OLEHUBaTh BEPOSATHOCTU COOBITUA M MPOBEPATH MPOCTEHIIMNE
CTaTUCTUYECKHUE TUIOTE3bI, MOJIb3YSCh U3yYEHHBIMU PACIIPEACIICHUSIMU;

NPUBOJAWTH  HpPUMEPBl  3a4a4, [PUBOMIIIMX K  II0KA3aTEJIbHOMY
pacnpeneneHuto, 3aaad, MPUBOJAUIMX K HOPMAIBHOMY  PACIpPEIEIICHHUIO.
OnepupoBarh MOHATUSAMH: (PYHKIHUS IUIOTHOCTH BEPOSITHOCTH IIOKAa3aTEIbHOTO
pacnpeneneHus, GyHKIMS MIIOTHOCTH BEPOSITHOCTH HOPMAJIbLHOTO pacipeeieHus,
(YHKIMA TUIOTHOCTU M CBOMCTBAa HOPMAJbHOTO PpaCIHpEAEIICHUS ;ONpPEACIIATh
KO3 OUITMEHT TUHEHHON KOPPENAINH, BHIOOPOUHBIA KOIDPHUITUEHT KOPPEIIAIIIH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckune
NPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI pecypent
1 DneMeHTHI TeopuH rpados 3
) CitydaiiHble OIBITHI, ClTyyailHble COOBITUS U 3
BEPOSITHOCTU COOBITUI
Omnepauuu HaJl MHOXKECTBAMH U
3 coObITHsAMU. CII0)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSATHOCTb.
HesaBucumble coOBITHS
4 OneMeHTbl KOMOMHATOPUKU 4 1
Cepuu nociie1oBaTeIbHBIX UCIBITAHUN.
) Wcnbitanus bepraymm. CiyuaitHslit BEIOOp )
13 KOHEYHOM COBOKYITHOCTH
6 CrnyuaiiHble BEIMYHUHBI U PACIIPEEICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 0




11 KVIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne n/m Konrtpoiasnsbie | IlpakTnueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKoH OOJBIINX YHUCEIT
2 DneMeHThl MAaTEMaTHUYECKON CTATUCTUKHI
HenpepbiBHBIE CiTydyaliHbIE BEIUYNHbI
3 (pacnipezeneHusi), MoKa3aTeIbHOE U 4
HOpPMAaJIbHOE pacIpeielIeHus
Pacnipenenenue Ilyaccona
CBsi3b MEXYy CIy4ailHBIMU BEJIMYMHAMHU
O60011eHNE U cucTeMaTU3alus 3HaHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTtpoibHble
padoThbI

IIpakTnuyeckue
padoTnbl

Jara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbie
oOpa3oBaTe/ibHbIE

pecypcbl

I'pad, cBsa3HBIM Irpad, npeacTaBiaeHne
3aJ]auu ¢ IOMOILBIO rpada

Crenenb (BaJIEHTHOCTh) BEPIINHBI.
[TyTs B rpade. Lenu u nuxist

I'padsl Ha uTOCKOCTH. JlepeBo
CIIy4alHOro SKCIEpUMEHTa

CrnydaifHble SKCIIEPUMEHTHI (OTBITHI) U
ciydaiiHble COOBITHS. DJIeMEHTapHbIe
COOBITHS (MCXOMIBI)

BeposTHOCTD Ci1y4aifHOTO COOBITHSL.
BepositHOCTH COOBITHII B OIBITaX C
PaBHOBO3MO>KHBIMHU 3JI€MEHTaPHBIMU
COOBITHSIMU

BeposTHOCTD ClTy4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OTIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUAMU

[Tepeceuenue, 0ObeIMHEHNE MHOXKECTB
Y COOBITUH, MPOTUBOIOJIOKHBIE
coObITHsI. POpPMYIIa CIIOKEHHS
BEPOATHOCTEN




VYcioBHas BEPOATHOCTh. Y MHOXKEHHE

8 BeposTHOCTeH. DopMyIia yCI0BHOM
BEPOSITHOCTU
VYcioBHas BEpOATHOCTh. YMHOXKEHUE

9 BeposiTHOCTEH. DOopMyia yCITIOBHOM
BEPOSITHOCTU

10 ®dopmyIa MOIHON BEPOSTHOCTU

11 ®opmyna baiieca. HezaBucrumeie
COOBITHSA

12 KombOunatopHoe npaBuio yMHOXKEHHUS.
[TepectanoBku u (hakTopuan

13 Yucino coueranuid. TpeyrojibHUK
[Tackansa

14 ®opmyna 6uHoma HeroTona
KontponbsHas padota Nel: "I'padswi,

15 BEPOSATHOCTH, MHOXECTBA,
KoMOMHaTopuka"
buHapHbIi Cily4yalHbIA OIBIT
(ucrmipITaHMe), ycrex U HeyJaya.

16 HezaBucumele ucnbeitanus. Cepust
HE3aBUCUMBIX HCIBITAHUH J10 IEPBOTO
ycmexa

17 Cepusi He3aBUCUMBIX UCIIBITAHUHN 10
MIEpBOro ycrexa

18 Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnynmm

19 CrnyyaitHbiii BBIOOp M3 KOHEYHOM

COBOKYITHOCTH




20

[IpakTueckas padota c
HCIIOJIb30BAHUEM 3JICKTPOHHBIX Ta6JII/IL[

21

Cnyuaiinas BennunHa. Pactipenenenue
BeposiTHOCTEN. JlnarpaMmma
pacrpezneineHus

22

Onepanuu HaJ CIy4aiiHBIMU
BenuuuHamu. [Ipumepsl
pacnpenenenuii. buHapHas ciydaiiHas
BEIIMYMHA

23

FCOMeTpI/I‘leCKOG pacipeaciCHuc.
bunomuansHoOe pacupeaciaCcHuc

24

MaremaTndyeckoe 0KHUIaHHE
ciry4aiiHoM BenmyuHbl. COBMECTHOE
pacrnpeneneHue AByX Ci1y4anHbIX
BEITMYNH

25

He3zaBucumebie ciiydailHble BEJIUYHHBI.
CBolicTBa MaTEMaTUYCCKOIO
OXHIaHWA. MaTeMaTHdecKoe
oXuJaHue OMHapHOU ciaydaitHoN
BEJINYHHBI

26

MaremaTuueckoe oXKugaHue
T€OMETPUYECKOT0 U OMHOMUAIBHOT O
pacnpeneneHuit

27

HI/ICHepCI/IH " CTaHOApTHOC
OTKJIOHCHHEC

28

Hucnepcust OuHapHOM CcllydaiiHOM
BenU4MHBL. CBOWMCTBA TUCIEPCUH




29

MaremaTuueckoe OXKugaHue
MPOU3BEACHUS U TUCIIEPCUST CYMMBbI
HE3aBUCHUMBIX CIIy4alHBIX BETUYUH

30

Jucnepcusi OMHOMHUAJILHOT O
pacnpenenenus. [Ipaktnyeckas pabora
C HCII0JIb30BAHUEM DJIEKTPOHHBIX
TaOIHI]

31

Jlucnepcus U CTaHIapTHOE
OTKJIOHEHH € T€OMETPUYECKOr 0
pacnpenenenus. . [Ipaktnueckas
paboTa ¢ uCroIb30BaHUEM
AIEKTPOHHBIX TA0JIHI]

32

O06001IeHrEe U cucTeMaTu3anus 3HaHUN

33

Kontponbhas pabora Ne2:
"Ucnbitanus bepnymm. Ciydaiinsle
BEJIMYMHBI U pacnpeneneHus”

34

O06001IeHrEe U cucTeMaTU3aus 3HAHUMN

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoJbHbie
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepaBenctBo UeOnrmeBa. Teopema
YeoOrimea. Teopema bepuymm. 3akoH
OONBIINX YUCEI

HepasenctBo Yebnimena. Teopema
UYeOrmmeBa. Teopema bepuymmm. 3akon
OOJBIINX YUCET

HepapenctBo Yeonimiea. Teopema
YeonimeBa. Teopema bepuysu. 3akoH
OOJBIIMX YUCET

Br160pouHBIN METO HCCIICIOBAHUM

[IpakTueckas pabota ¢
WCIIOJIb30BaHUEM AJICKTPOHHBIX TAOJIHII

I'enepanbHast COBOKYITHOCTb U
ciydaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMU.
Onenka cpenHero u Aucrepcun
TCHEPAIbHON COBOKYITHOCTH C IIOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHasi COBOKYITHOCTh U
ciydaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOUYHBIMH XapaKTEPUCTUKAMHU.
OrueHka cpeaHero u AUCIepcuu




IeHEPAIbHON COBOKYITHOCTH C IOMOIIBIO
BBIOOPOUYHBIX XapaKTEPUCTUK

OreHnBaHME BEPOSTHOCTEN COOBITHIA 11O
BBIOOPKE

Cratuctuueckas runoresa. [Ipoepka
MPOCTEUIINX THIIOTE3 € TOMOIIBIO
CBOMCTB U3Y4EHHBIX PACIPEIEICHUI

10

Cratucruueckas runoresa. [IpoBepka
IPOCTEUIINX TUIOTE3 C TTOMOIIBIO
CBOWCTB U3YUECHHBIX paclpeiesieH

11

[IpakTueckas pabota c
WCIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHI]

12

IIpumepbl HEMPEPBIBHBIX CIYYaMHBIX
BeMYUH. OYHKIHUS JIOTHOCTU
BEPOSITHOCTH

13

PaBHoMepHOe pacnipenenenue. [Ipumepst
3aJlav, IPUBOASAIINX K ITOKAa3aTCIIbHOMY U
K HOpMAJIbHOMY pPacCIIpCacJICHUsAM

14

CDYHKI_[I/ISI IMJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIIbHOI'O PACIIPCACIICHUA

15

CDYHKI_H/IH IMJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paclpe/e/IeHus

16

[locnenoBareabHOCTb OJUHOYHBIX
HE3aBUCUMBIX coObITHH. [Ipumep 3anaun,
MPUBOSIIEH K pacipeelIeHUI0
Ilyaccona

17

[IpakTueckas pabota c
WCIIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHI]




KoBapuanus 1ByX cilydailHbIX BEJIUYHH.

18
KoadunuenT xkoppensiuun

19 CoBmecTHbIE HAOIIOICHUS ABYX BEIHMUNH

20 Bri6opounslit koadpumment
KOppesLuu

21 Paznuuune Mex 1y TMHEHHON CBS3BIO U
MIPUYUHHO-CJIEICTBEHHON CBA3BIO

22 Jluneitnas perpeccus

93 IIpaktuueckas pabora c
MCII0JIb30BaHUEM 3JIEKTPOHHBIX TaOJIHIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJUI] U JMarpamm, onucaTesibHas
CTaTHUCTHUKA

95 OmnbITHI ¢ PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMHU

26 Brruncnenne BeposiTHOCTE COOBITHI C
npuMeHeHueM HopmyJ
Boruncnenue BepoITHOCTEN COOBITHH €

97 MIPUMEHEHUEM TpapueCKUX METOI0B:
KOOpAMHATHAs IpsMasi, 1E€PEBO,
auarpamma Oiinepa

28 CrnyualiHble BEIUYUHBI U paclpeleeHUs

29 MaremaTu4ecKoe OKUJAHUE CIydaiiHOU
BEJINYHHBI

30 MaremaTH4ecKoe OXKHUJaHUE CITyYalHOU
BEJTMYUHBI

31 KontponbsHas padota: "BeposTHOCTH U

craTucTtuka"




32

Boruncnenue BeposTHOCTEH COOBITHIA €
npuMeHeHueM GopmyJ1 U TpadudecKux
METOJI0B

33

Brruncnenne BeposiTHOCTE COOBITHI €
pUMeHeHueM GopMyJl U rpapuyuecKux
METO/10B

34

Crny4aiiHble BEIMUYUHBI U
pacnpenenenus. MatemaTrudeckoe
OKHMJIAHUE CITyYalHOW BETUYHHBI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KVIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUSI 0CHOBHOI
NMpoBepsIEeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3zoBaHusA
pe3yiabrara
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTaTh U CTPOUTH TAOIUIIBI M TUATPAMMbI
6.2 OnepupoBaTh NOHATUAMHU: CpelHee apu(MeTHdYecKoe, MeAHaHa,
' HauOosblIee, HAaUMEHbIIIEE 3HaUEHNE, pa3Max MacCHBa YUCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMU: CIYYANHBIA SKCIEPUMEHT (OIBIT) U CIIy4yaiiHOE
coOBITHE, PJIEMEHTApHOE COObITHE (PJIEMEHTapHBIH HCXO0[) CIy4aiHOTO
6.3 ONbITa; HAXOJUTh BEPOSTHOCTHU B ONBITAX C PABHOBO3MOXKHBIMHU
CIly4allHBIMH COOBITHSIMH, HAXOAUTh U CPABHUBATH BEPOSTHOCTU COOBITUI
B U3YYEHHBIX CIy4alHbIX SKCIIEPUMEHTAX
Haxonuts u QopmynupoBaTh COOBITHS: IEpecedeHue U O0BbEeIUHEHUE
6.4 JaHHBIX COOBITHH, COOBITHME, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MONb30BaThCS  AMarpaMmamu  Jiigepa u  QOpMyJnIod  CIOXKEHHS
BEPOSTHOCTEHN MPH PELIEHUH 3a]1a4
OnepupoBaTh MOHATUSMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHMBbIE
6.5 COOBITUS; HaXOJUTh BEPOATHOCTU C MOMOIIBIO MpaBUjIa YMHOXKEHUS, C
MIOMOIIBIO 1€PEBA CIyYalHOIO OMbITA
6.6 [IpuMeHsITH KOMOMHATOPHOE MPAaBUIIO YMHOXKEHUSI IPH PELIEHUHU 33724
OnepupoBaTh NOHSTUSAMU: UCHBITAHUE, HE3ABUCHMbIE HCIBITAHUS, CEPUS
6.7 UCTIBITAHHM, yCIIeX U HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B CepUU
' HE3aBUCUMBIX HCHBITAHUN JI0 MEPBOrO ycrexa, HaXOAUTh BEPOSTHOCTU
COOBITHI B C€pHH HCIIbITaHUN bepHymm
6.8 OnepupoBaTh MOHATUSAMHU: CclydailHas BEJIUMYMHA, paclpeiesieHue
' BEPOSITHOCTEH, 1arpaMMa pacrpeeeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBePsIEeMOro .
00pa3oBaTe/IbHON MPOrpaMMbl CpeHero 001ero 0o6pa3zoBaHusA
pe3yJjbTara
5) Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh  BEpPOSITHOCTH  3HAYEHUM  CIy4yalHOM  BEJMYHMHBINO

pacnpeacICHUIO Uik C MOMOIIBIO AUarpaMm




OnepupoBaTh NOHATHEM MATEMAaTUYECKOTO OXKUJAHUSA, MPUBOAUTH
IIPUMEPBI TOr'0, KaK IPUMEHSETCS MaTEMATUYECKOE OKUTAHUE CITydaiiHOU

52 BEIMYUHBI, HAXOAUTh MAaTEeMAaTUYECKOE OXUIAHHE MO0 JaHHOMY
pacrpeneneHuIo

5.3 Nmets npeacTaBieHne o 3aKoHe O0IbIINX YU Cel

5.4 HNmeTs npencraBiieHUE O HOPMAJIBHOM PaCIIPENEIICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBineHne fAaHHBIX C [oMmomiplo Tabmuy u  auarpamMm. Cpennee
apupMeTHIecKoe, MeauaHa, HauOoJblllee W HaWMEHbIEEe 3HAYCHHS, pa3Max,
JTUCTIEPCHS M CTAaHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB

6.2

CnyualiHple SKCIEpUMEHTHI (ONBITBI) M CIydaliHble COOBITHS. OJEeMEHTapHbIE
coObrTust (ucxozsl). BeposiTHOCTh ciydaitHoro cooOwiTus. bim3octs yacToThin
BEpPOSITHOCTH cOOBbITHM. CiydaliHbIE OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B ONTBITAXC PABHOBO3MOKHBIMH 3J1€MEHTAPHBIMU
COOBITHSMU

6.3

Onepanuu Hajx COOBITUSIMU: TepecedeHre, OObEIUHEHHE, MPOTHBOMOIOXKHbBIC
coOpITuA. J{uarpamMmel Ditnepa. @opMyiia CI0XKEHUS BEPOSITHOCTEH

6.4

VYcnoBHas  BEPOATHOCTb. YMHOXKEHUE BEpoOsTHOCTEH. [lepeBo  cirydallHOro
skcriepuMenTa. opMyra moHOM BeposTHOCTU. He3aBucumbie COOBITHS

6.5

Kombunaropnoe mnpaswio ymHoxeHusa. [lepectanoBku u ¢daktopuan. Yucio
couetanuii. Tpeyronpuuk [lackansa. ®opmyna 6uHoma HproToHa

6.6

bunaphblil cinydailHbIi ONBIT (MCHBITAaHUE), ycnex M Heynada. HesaBucumble
ucnbiTanust. Cepusi HE3aBUCHMBIX MCHOBITAaHMM 10 1nepsoro ycmexa. Cepus
HE3aBUCHMBIX UCIBITAHUN bepHymn

6.7

Cnyyaiinas BenuuuHa. Pacnipenenenue BeposTHocTed. /lnarpamMmma pacnpeeneHus.
[Ipumeps! pacpeneneHuii, B TOM YU CIIE T€OMETPUIECKOSH OMHOMHUAIBHO €

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

UYuciioBble XapaKTEPUCTUKU CIYyYalHBIX BEJIMYUH: MAaTEMaTUYECKOE OXHUJAHUE,
JUCHEPCHS M CTaHAAPTHOE OTKJIOHEHHE. [IpruMepbl IpUMEHEHNsT MaTEMaTHY €CKOT 0
OKMJaHWs, B TOM 4YMCIIE B 3aJadax W3 IOBCEIHEBHOW XKM3HM. MaTemaTuyeckoe
OKHJlaHWE OMHAPHOW CIy4yalHON BeIMYHMHBL. MaTeMaTH4YECKOe OXKHUIAHUE CyMMBI
CIIy4aiHbIX BEIMYMH. MaTeMaTu4ecKoe 0KMIaHUe U TUCIIEPCUsl TEOMETPUYECKOT O
¥ OMHOMMAJILHOTO pacrpeesieHnit

5.2

3akoH OOJBIIMX YUCEN U €ro pojb B HayKe, Mpupojie U obuiecTBe. BoiOopouHbIit
METOJ HCCIEN0BAHUMN




5.3

IIpumepsl HENpepbIBHBIX  ClIy4YalHBIX BenuM4uH. IloHsATME O MJIOTHOCTH
pacnpeznenenus. 3ajauu, IPUBOASILME K HOPMaJIbHOMY pacnpeneneHuto. Ilonarue
0 HOpMaJIbHOM pacIpeiesIeHuI




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeGOBaHUS K NPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpOBePsAEMOro | OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbI CpeIHEro 001ero
TpeOOBaHNUs o0pa3oBaHus

Bnanenne Mmeronamum J0Ka3aTeNbCTB, AJIrOPUTMAMM pPELIEHMs 3a/1ady;
yMeHHE (OpMYJIUpOBaTh U ONEPUPOBATh IOHSTUSIMU: OIpENEICHUE,
aKcuoMa, Teopema, CJIEICTBHUE, CBOWCTBO, INPHU3HAK, JOKa3aTElIbCTBO,
PaBHOCUJIbHBIE (POPMYIIMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIUPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTH4YEeCKOM MHIYKLHU;
IPOBOANUTH JIOKa3aTENIbHbIE pPACCY)KJIEHUS IIpU pElIeHUuu 3ajad,
1 OLIEHMBATh  JIOTUYECKYIO IPAaBWIBHOCTb  pAaCCYXJIEHUH; YyMEHHUE
OIepUpOBaTh MOHATUSMHU: MHOXKECTBO, ITOJMHOKECTBO, OINEpallMi HaJ
MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIH
ammapar JJs ONMCaHUs PEaIbHBIX MPOLECCOB U SIBICHUH U IIPU PElIeHUN
3ajja4, B TOM YHCIE U3 JpPYrMX YYeOHBIX TIPEAMETOB; YyMEHHUE
oIlepupoBaTh MOHATUAMU: Tpad, CBSI3HBINA rpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M ONHUCBIBaTh Tpadbl PpazIUnYHBIMU

croco0aMu; UCHOIB30BaTh rpadbl MPU PEIICHUH 3a7a4

YMeHue onepupoBaTh MOHATUSMH: HaTypallbHOE YMCIIO, LIEJI0€ YHUCIIO,
CTENEHb C IEIbIM IOKa3aTeneM, KOPeHb HaTypajibHOM CTENEHHU, CTEEHb
C palMOHAJIBHBIM  IIOKa3aTelleM, CTENEeHb C  JEHCTBUTEIbHBIM
nokasaTesieM, JorapuM uucia, CHHYC, KOCHHYC M  TaHIE€HC
IIPOU3BOJIBHOIO YHCIA, OCTATOK IO MOIYJIO, PALMOHAIBHOE YHCIIO,
MppALMOHAJILHOE  YMCJIO,  MHOXECTBA  HATypajbHbIX,  LEJbIX,
2 palMOHAJIBHBIX, JEHUCTBUTEIBHBIX YHUCEI; YMEHUE HCIIOJb30BaTh
MPU3HAKK JEJIUMOCTH, HAUMEHbIINNA OOLIMI JenuTellb U HauMEHbIee
ob1iee KpatHoe, alropuT™ EBKinaa npu penieHuu 3ajayd; 3HaKOMCTBO C
pa3sIMYHBIMA  MO3UIMOHHBIMM  CHUCTEMaMH  CUHCICHHUS; YMEHHE
BBITMIOJHATh BBIYMCIIEHUE 3HAYEHHH M MpeoOpa3oBaHUS BBIPAXKEHUH CO
CTENEHsIMU M Jorapupmamu, npeodpazoBaHHs APOOHO-PALMOHATIBHBIX

BprB.)KCHPIfI; YMCHHUC OICPpUPOBATH MNMOHATUSAMU: IMOCICAOBATCIIBHOCTD,




apudMeTryecKas mporpeccus, TeoMeTpruiecKas mporpeccus, 0eCKOHEUHO
yObIBarOIasi  reoMeTpUYecKas  HpOrpeccHs;  yMEHHE  3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YU CJIE C TTIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE ONEepUpPOBaTh MOHATHSAMU: KOMIIEKCHOE YHCJIO, CONMPSIKEHHBIC
KOMILUIEKCHBIE YK CIIa, MOAYJIb U apryMeHT KOMIIJIEKCHOTO uucia, ¢popma
3alMCH KOMIJIEKCHBIX YnceN (FeoMeTpruuecKas, TPUrOHOMEeTpruYecKas U
anredpandeckas); yMeTh IMPOM3BOIUTH apu(PMETHUYECKUE JCHCTBUSA C
KOMIUJIEKCHBIMA ~ YHCJIaMH; TPUBOJUTH TPUMEPHI  MCIOJIb30BAHUS
KOMILUIEKCHBIX YHCEJ;, OMEpPUPOBATh MOHATUAMM: MaTpuua 2x2 um 3x3,

OonpeACINTECIIb MAaTPUIIDI, I‘COMeTpI/I‘-IeCKI/If/'I CMBICJT OIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATUSMM: pallMOHAIIBHBIE, WUPpPaLlMOHAJIBHBIE,
MOKa3aTellbHbIe, CTEMEHHbIE, Jorapu(GMUIecKkie, TPUTOHOMETPUUECKUE
YpPaBHEHHSI ¥ HEpPABEHCTBA, HX CHUCTEMBI; YMEHUE OIEpUpPOBATH
MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE Mpeo0pa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YyPAaBHEHUH M HEPABEHCTB, PaBHOCHIIBHOCTh
YPaBHEHUM, HEPaBEHCTB M CHUCTEM; YMEHHME pelaTh YpaBHEHUs,
HEPaBEHCTBA M CUCTEMbl C IIOMOIUBIO PAa3IUYHBIX NPUEMOB; peIIATh
YPaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IIPUMEHSATH
YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJIsI PELICHUS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pa3IMyHbIX 00acTell HAayKu U peanbHOMN KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIMS, YETHOCTh (DYHKIMH,
MePUOANYHOCTh (PYHKIIUU, OI'PaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKIMHU, HanOoJbllee U HauMEHbIllee 3HaUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HelpepbIBHAs (YHKIUS, aCUMIITOTHI rpaduka
(GyHKUMH, TIepBasi U BTOpasi IPOU3BOAHAS (PYHKIIMH, T€OMETPUYECKUN U
¢u3nyeckuil cMmbIca TNPOU3BOAHOM, IepBooOpa3Has, ONpeneIEHHbIN
UHTErpaJl; yMEHHE HaXOAWUTh ACUMINTOTHI Ipaduka (QyHKUUU; YMEHUe
BBIUUCIISITH  NIPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YaCTHOIO U
KOMITO3UIMK (DYHKIMM, HAXOJUTh ypaBHEHHE KacaTelIbHOH K rpaduky
GyHKIMM; YMEHHE HAaXOJUTh MPOM3BOJHBIE 3JIEMEHTapHBIX (YHKIUI;
YMEHHE HCII0JIb30BAaTh IPOU3BOJAHYIO JJIsi HUCCIEAOBAHMS (PYHKIMH,
HAXOAUTh HauOOJbIIME U HAUMEHbIINE 3HAYCHUS (DPYHKUUH; CTPOUTH
rpauKy MHOTOWJIEHOB C MCIIOJb30BAaHMEM almapara MaTeMaTHueCKOIro
aHaJIN3a; TPUMEHATH IPOU3BOJHYIO [JIsI HAXOXKIECHUS HAWIY4dLIEro
pellieHUs] B NPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX U

(bU3NYEeCKUX 3a/1a4ax; HAXOIUTh TUIOMIATU U 00BEMBI (DUTYP C ITOMOIIBIO




HUHTCrpaja; MpUBOAWUTHL NPUMEPBI MATEMATHUYCCKOIO MOJACIIUPOBAHUA C

OMOMIbIO U (pdepeHnanbHbIX ypaBHEHUI

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk QGyHKUUH, oOpaTHas
GyHKUMsI, KoMIo3uuuss (QYHKIUM, JuHelHas (yHKUMsA, KBagpaTuyHas
byHKIMS, panuoHaIbHas byHKIHS, CTEeNeHHas byHKIHS,
TPUTOHOMETpUYECKHE (QYHKIMHM, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKIMM, TOKazaTenbHas W Jorapudmuueckas (QGyHKIUU; yMeHUE
CTpPOUTH T'paUKHU W3YYEHHBIX (YHKIUH, BBIIOJIHATH NpPeoOpa3oBaHUs
rpa¢uKoB (PyHKIHHA, UCIIOIb30BaTh IPaGUKH I U3YUEHHS TPOI[ECCOB U
3aBUCUMOCTEH, MPU PEIICHUU 33Jad U3 JPYyTrux y4yeOHBIX MPEeIMETOB U
3aJja4 U3 peasbHON HU3HH; BbIpaXkaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA U rpaMKK (PYHKIMH I pEeLIeHUs
YpaBHEHUH, HEPABEHCTB M 3aJad C MapaMeTpaMH;, H300pakaTb Ha
KOOPJAMHATHOH INIOCKOCTH MHOXKECTBA PELICHUI YPaBHEHUH, HEPABEHCTB

U UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3a/ladyd pa3HbIX THUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, TOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJiI€HUs JIMYHBIMU U CEMEHHBIMU
(¢buHAHCAMM); COCTAaBJIATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U MX
CUCTEMBI 110 YCJIOBHUIO 3aJayd, UCCIEAOBATH IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONOAO0HOCTh PE3YJIbTATOB, yYMEHHUE MOJIEIHPOBAThH
peanbHbIE CUTyallud Ha SI3bIKE MATEMATHUKH; COCTABIISTH BBIPAXEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HUX CHUCTEMBbl II0 YCIOBHIO 3aJayH,
HCCJIEOBAaTh IOCTPOCHHBIE MOJEINM C HCIOJb30BAHMEM armaparta

anreOpsl, THTEPIPETUPOBATH MOJIYyUEHHBINH PE3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: CpeAHee apupMeTniyeckoe, MeJuaHa,
HauOosbllee U HaMMEHbIIee 3HaUEHUs, pa3Max, AUCIepCHsl, CTaH1apTHOE
OTKJIOHEHUE YMCIIOBOI0 Habopa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
nH(popMaIUIO, TPEICTABICHHYIO B Ta0IMILIaX, HA AUarpaMMax, rpadukax,
OTpPaXKaroIlyl0 CBOMCTBA PeabHbIX MPOLIECCOB U SIBJICHUI; PEICTaBIATH
uHpopMaIMI0O C TOMOIIBI TAOJUIl W JUarpamMMm; HCCIIECI0BaTh
CTaTUCTUYECKHUE JaHHbIC, B TOM YUCJIE C MPUMEHEHHEM TIpadHuecKux
METOI0B 1 3JIEKTPOHHBIX CPE/ICTB; rpaduyecKu UCCIIe10BaTh COBMECTHbBIE
HAOJIIOJIEHUs] C TIOMOLIBI0 JHarpaMM pacceuBaHHs U JIMHEHHOM

perpeccun




YMeHue onepupoBaTh IOHATHSAMU: CIy4YalHBIM ONBIT M CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIY4allHOTO COOBITHS, yMEHUE BBIYUCIATDH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TrpadUueckux METOAOB; MPHUMEHSTh
(bopMyIbl CIOXKEHUS U YMHOXXEHHS BEPOSTHOCTEH, (OopMyIy IMOJIHOMI
BepoOsATHOCTH, (hopMyy bepHysum, komOuHATOpHBIE (PaKTH U (HOPMYIIHI,
OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITUN; yMEHHE OIEepPHPOBAThH
MOHATUAMU: ClIydallHas BEJIWYMHA, pACHpEACIICHHE BEPOATHOCTEH,
MaTeMaTUYeCKOe OXKUJAHUE, AMCIEPCHs U CTAHJAPTHOE OTKJIOHEHUE
CIIy4aiiHOW BEJIMYMHBI, (QYHKIIMU pacupeneieHuss H  TIJIOTHOCTH
PaBHOMEPHOIrO, IIOKA3aTEIbHOTO W HOPMAJBHOIO  PpaCHpelelICHHU;
YMEHHE HCIIOIb30BaTh CBOMCTBA M3YYEHHBIX pACIPENEICHUN IS
pelieHus 3a7av; 3HAKOMCTBO C TIOHSATHUSAMM: 3aKOH OOJBIIMX YHCE,
METOZIbl BBIOOPOYHBIX HCCIENOBAaHUM; yYMEHHE IMPUBOAMUTH IMPUMEPHI
MPOSIBJICHHUS 3aKOHA OONBIIMX YWCed B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUAX; YMEHUE OIEpUPOBATh MOHATUSMU: COUETAHUE, [IEPECTAaHOBKA,
YUCIIO COYETaHHWH, YHMCIO TMEepecTaHOBOK; OuHOM HproToHa; ymeHue
MPUMEHSATH KOMOMHATOPHBIE (haKTHl M PACCYKIICHUS JIJIs1 PEIICHUS 3a]1a4;
OLICHUBATH BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH MOJIyUEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATHUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIJa, IIJIOCKAH  yroll,
JIBYTPaHHBIM YroJ, TPEXTPAaHHBIM YroJ, CKPELUIMBAIOIIMECS IPsAMBIE,
MapaJuIeIbHOCTh U MEPHEHAUKYIIPHOCTD NMPSAMBIX U INIOCKOCTEH, Yroil
MEXAY MIPSIMBIMH, YIOJl MEXIY NPAMOM M IIJIOCKOCTBIO, YrOJI MEXAY
IJIOCKOCTAMM, PACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE MEXIY
IPSAMBIMH, PACCTOSHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh IIPU
pelLIeHNN 3a/1a4y U3ydeHHbIe (DAKThl U TEOPEMbl IJIAHUMETPUH; YMEHUE
OLIEHMBAThb pa3Mepbl O0BEKTOB OKPYXKAIOIIEro MHPA; CTPOUTh
MaTeMaTUYECKHE MOJEIM C IIOMOINBIO TIE€OMETPUYECKHX IOHATHM U

BCJIIMYUH, p€IIaTh CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATUAMU: IUIOLIAJb GUIYpbI, 00BEM (UTYPBHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOIOIPAaHHHMK, CEUEHUE MHOTOTPAaHHUKA,
Ky0, mapajienenunesn, mpusMma, nupampaa, ¢urypa 4 IOBEPXHOCTh
BpallleHNs, IWIMHAP, KOHYC, map, cdepa, miom@ans chepsl, MIOaIb
MOBEPXHOCTH MHUPAMHUJbI, MPU3MBI, KOHYCa, LUJIMHApA, 00BEM KyoOa,

MPSAMOYTOJIBHOIO Mapajuielienuneaa, MUpaMHuabl, TPU3MBI, LHUIMHIPA,




KOHyCa, IIapa, pa3BEPTKa IOBEPXHOCTH, CEYECHMsI KOHyca M LWIMH]PA,
NapajyiebHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicsi ceppl, LUIUHApPA, KOHYCAa; yYMEHHE CTPOUTH CEYEHUE
MHOTOTPaHHUKA, U300pakaTh MHOT'OI'PaHHUKH, (PUTYPBI U TTOBEPXHOCTH
BpAILLIEHHS], UX CEYEHHUS, B TOM YUCJIE C IOMOLIBIO JJIEKTPOHHBIX CPEICTB;
YMEHHE IPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYp, CAMOCTOSATEIHHO
(bopMyIHpPOBaTh OMPEICICHUS U3ydaeMbIX (PUTYP, BEIIBUTATh THIIOTE3BI
O CBOWCTBaxX M MpPU3HAKAX T€OMETPUUECKHX (GUTYp, 00OCHOBBIBATH WITH
ONpOBEpPraTh MX; YMEHHE NPOBOJIUTH KiaccHpUKAU (uryp mo
pa3IMYHBIM TPU3HAKAM, BBIMOJHITH HEOOXOJIMMBbIE JOMOJHUTEIbHBIC

MTOCTPOEHUS

11

YMeHue onepupoBaTh MOHATHUAMHU: JABM)KEHHE B IPOCTPAHCTBE,
napajiedbHbId MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTRBE,
MOBOPOT, MpeodpazoBaHue MMOA00Us, MOMOO0HBIE (UTYpPHI; yMeEHUE
pacmo3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHUCJE B MPUPOJIE,
UCKYCCTBE, apXHUTEKTYype; HCIO0JIb30BaTh I€OMETPHUECKHE OTHOIICHUS
[IPU PEIICHUH 3a/1a4; HAXOAUTh T€OMETPUIECKHE BEININHBI (IJINHA, YTOJL,
TJI0IIA/1b, 00BEM) MPU PEIICHUH 3a]1a4 U3 IPYTUX Y4eOHbIX MIPEAMETOB U
W3 pea’bHOW JKWU3HHW; YMEHHE BBIYHCIISATH T'€OMETPHUYCCKUE BEITUYHHBI
(nmuHa, yroi, IUiom@ab, 00bEM, IJIOUIA[b MOBEPXHOCTH), MCHOJIB3YS
W3y4deHHBbIE (OPMYIBI U METOJbI, B TOM YHCIIE: TUIOIMAIb OBEPXHOCTH
MUPaMUIbl, TPU3MBI, KOHYCA, HUJIHHIPA, TUIOMAas chepbl; 00BEM Kyda,
MPSIMOYTOJIBHOTO MapajvieNienumneaa, MUPaMUIbl, MPU3MBbI, IHIUHJpA,

KOHYcCa, 1l1apa; yMEHUE HaXOAUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (PUTYP

12

VYmenne OIICPUPOBATL IMMOHATUAMU: TIPAMOYT'OJIbHAsA CUCTEMA KOOpAUHAT,
BEKTOpP, KOOPpAWHATBI TOYKH, KOOpAWHATBHI BEKTOpPA, CymMMa BCKTOPOB,
MMPpOU3BCACHHUEC BCKTOpa Ha YHUCIO, Pa3JIOKCHHUE BCKTOpa I10 63.3I/ICy,
CKaJIsIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IIPOU3BCIACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHHUC HCIIO0JIb30BATH BCKTOpHBII\/'I u KOOpI[I/IHaTHHﬁ METOA
A1 peIICHUs TCOMCTPHUYCCKHUX 3aJad MW 3adad APYyrux y‘le6HbIX

IIPEIMETOB
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YMeHue BbIOMpaTh MOAXOMSIIIMA METOJ JJIS PEIICHHS 3aJlayu;
MMOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B HW3YyYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB M  SBIICHWW;, YMEHHE paCIO3HABATh

MMpOABJICHUE 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOIUTH




NpUMEPLl MAaTCMATUYCCKUX

MaTeMaTU4YECKON HayKu

OTKPBITHH

poccuiicKon

U  MHUPOBOU




IHNEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBbIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsubie u niensbie uncia. [Ipu3Haku JeTMMOCTH IETbIX YHCel
12 Pamonansabie uncina. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOU, TPOICHTHI,
' OECKOHEYHBIE MTepPUONIECKUE IPOOH
13 ApupmeTHuecKrii KOPEHb HATYpallbHON cTeneHH. J[efcTBus ¢ apuMETHICCKUMHU
' KOPHSIMH HATYpaJIbHOW CTETIeHH
14 Cremenb ¢ menbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTEJIEM.
' CaoiicTBa cTerieHN
15 CuHyC, KOCMHYC M TAaHI'CHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucna. JlecaTHYHBIC U HATYpaJIbHBIE JIOTaPUPMBI
HelictButenpHble uncia. ApudmeTHdeckue omnepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yrcinaMu. [IpuOmmk€HHbIE BBIYMCIICHUS, TpaBHIa OKPYTJCHHS, NPHUKUIKA W
OIICHKA pe3yJIbTaTa BBIYMCICHUN
1.8 [TpeoOpazoBaHue BeIpaKeHUN
1.9 Kommnekchbie uncna
2 VpaBHEHUS U HEPABEHCTBA
2.1 Llenbie v 1POOHO-paIMOHATBHEIE YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 TpuroHomMerpruuecKue ypaBHEHUs
24 [TokazarenbHbIe U JTorapuPMUIECKUE YpaBHEHHS
25 Llenbie u APoOHO-pallMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHbIE HEPaBEHCTBA
2.7 [TokasaresnbHbie U JIorapuMUUECKUe HEpaBCHCTBA
2.8 TpuroHoMmerpruyecKkrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C [TapaMeTpaMu
211 Martpwuiia cucTeMbl JIMHEHHBIX yYpaBHeHHH. OnpeeanTens MaTpHUITbI
3 @OyHKIUYU U TpapUKu




Oyukius, cnocoOwl 3ananus ¢yHknuu. ['paduk Qynknuu. B3aumuo oOpatHbie

3 ¢ynkuuu. YétHele u HeuéTHble PyHKIUU. [lepuoanueckue GyHKIUN
OO6nacte ompesneneHus M MHOXKECTBO 3HadeHud (ynkuuu. Hymm ¢ynkuum.
32 [TpoMexXyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl 1 MUHUMYMBI (yHKIMHA. HanGomnbinee M HauMeHbIee 3HAYCHHE
(GYHKIIMH HA TTPOMEKYTKE
33 Crenennass QpyHKIMS C HATypalbHBIM U IENBIM IOKa3aTeneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHs N-0if cTeneHn
3.4 Tpuronomerpudeckre QyHKINH, X CBOICTBA U Irpaduku
3.5 [Toxa3zaTenbHas u norapupmudeckas GyHKINH, UX CBONCTBA U rpaUKu
36 Touku paspbiBa. Acumnrorel rpaduxkoB @yHkuuil. ColictBa (yHKUMH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEN0BATEILHOCTEH
3.8 ApudmeTrnueckas u reoMmerpudeckas nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hayana maTemaTtuueckoro aHaausa
41 [TpousBoanas pynkuuu. [IpousBoaHbie 3MeMeHTapHbIX QyHKINN
[IpumMeHeHne MPOM3BOAHOM K HCCIIEIOBaHUIO (YHKIHWW Ha MOHOTOHHOCTH H
4.2 aKkcTpeMyMbl. HaxokieHre HanOoJIbIIero U HAMMEHbBIIIEro 3HaYeHH (QYHKIIUU Ha
OTpE3Ke
43 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, onepalnuy HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCT U cTaTHUCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposrHocts
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
. https://urok.1c.ru/library/mathematics/virtualnye laboratorii_po_matem

atike_7 11 kl/teoriya veroyatnostey/






