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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeHero oluiero oopazoBaHus. Y4eOHBINH Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsl MPEACTAaBICHUS OOydalolUXCsl O METoJaX MCCIEIO0BaHUs
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX NMPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcs 10JKHO ¢(hOPMUPOBATHCS NPEICTABICHHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAYMTEIILHOM MEpe MCHOJB3YIOT amapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBeTCTBMM ¢ YyKa3aHHbIMU LEISIMU B CTPYKType YydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE [UIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaja JJaHHOrO0 y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM 11 (DOPMHUPOBAHMS TPEACTABICHUN O paCIpeNesieHUHd BEPOSTHOCTEN
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHbIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIyYalHBIMUM BEJIWYMHAMHU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMHUTEIBHOE H3YYEHHE CBA3U
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00ImIero o0pazoBaHusi, ¥ BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

COJEPXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHS. DJIEMEHTApPHBIC
coObITHS (MCX0bl). BeposITHOCTH ClydailHOTO COOBITHSA. BauM30CcTh 4acTOTHI M
BEpOSITHOCTH ~ coObITu.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu HaJ COOBITUSIMU: TepeceueHne, 00beAUHEHNE, IPOTUBOMOIOKHBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHE BEPOSATHOCTEH. JlepeBO CiaydamHOro
akcriepuMenTa. Popmyiia noinHou BeposstHocTH. Dopmyna barieca. HeszaBucrumele
COOBITHS.

buHapHBIil ciydaiiHbli ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrexa. IlepectanoBku



u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackams. dopmyna OuHOMa
HeroTona.

Cepust He3zaBUCUMBIX HcnbITaHui bepHymnu. CrydailHbI BBIOOpD U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposatHoctel.  [{uarpamma
pacnpenenenus. Onepanuu Haja clydailHbIMUA BeMYMHAMU. buHapHas ciayvyaiHas
BeqnunHA. lIpumepesl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMeCTHOE paclpefielIeHHe JByX Cly4alHbIX BelnM4MH. HesaBucumele
Clly4ailHple BEJMYMHBI. MaTemMaTH4eCKOe OKUJAHUE CIy4YalHOW BEIMYHUHBI
(pactipenenenus). llpumepbl  NpUMEHEHHsT  MAaTEMAaTHYECKOTO  OXKHUIAHHMS
(cTpaxoBaHue, JoTtepes). MaTemMaTHUeCKOe OXHIAaHHE OWHApHOW CIy4YalHOM
BEIMYUHBL. MaremMaTM4ecKkoe OXHMJIaHHE€ CyYMMbl CIIy4allHbIX  BEJIMYHH.
Marematnyeckoe 0’KHJIaHUE reOMETPUYECKOTO " OMHOMUAIBHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydailHON BelMuMHBL. MaTeMaTtrudeckoe
OKMJAaHWUE IIPOU3BEIACHUS W JUCHEPCUS CYMMBI HE3aBUCHUMBIX CIIy4alHBIX
BeauunH.  Jlucmepcuss W CTaHZApTHOE  OTKJIOHEHHME  OMHOMHUAJIBHOTO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpenencHusl.

11 KIIACC

HepaBenctBo YeoObiméBa. Teopema UeoOniména. Teopema bepuymiu. 3akoH
Oonmpmmx  uyucen.  BpiOoOpouHBIE  MeTO[ — uccienoBaHuil.  BriOopouHble
xapakTepucTuku. OneHNBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOLIBIO U3YYEHHBIX PACTIPEICIICHAMN.

HenpeppiBHble cnyuaiiHble BelWduHBbL. [Ipumeppl. DyHKIUSA TUIOTHOCTH
BEPOSATHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, IpUBOASIINE K NTOKA3aTEIbBHOMY PACIPEAEICHUIO. 3a1aul, IPUBOISIINE K
HOPMaJIbHOMY  PAaCIpPEAEIICHMUIO. OyHKIMA IIJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS IIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIeICHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3amauw,
IIpUBOJILIME K pacupenenennto Ilyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KodduimeHT auHEHHOM
koppensiiud.  CoBMECTHble  HAOMIOACHHWS  JBYX  BEJIMYMH. BbBIOOpPOUHBIil
Kod(pbULMeHT Koppensauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHMHHO-
CJIEACTBEHHOU CBA3bI0. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJECHUS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOUYas 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301acHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, ITOHHUMAaHHE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEYECKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUYEHUH 110 aHAJIOTUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOlLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Trpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE ClydaliHOe COOBITHE (DIIEMEHTApHBIN MUCXO/)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJIB30BATh AHArpaMMbl
Diinepa, KOOPIMHATHYIO TIPSMYIO JJisl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHS, JEPEBO CIyYalHOTO JKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJY IOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu peleHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI [Js TEPEUUCICHUSA
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH TMOHATUSAMU: OWHApHBIA  CIOy4YailHBIA  OIBIT
(ucnblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE HCHBITAHUS, CEpUsl HCIBITAaHUMU,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpPUHM HCIBITAHUN 1O IEpPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE pPaCHpPENENICHUE [BYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIACICHUS PpACIpPEACIICHUS KaKJIO0N BEJIWYMHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIly4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHUEM
MaTEMaTUYECKOTO 0XKMJIaHUS CIy4yailHOW BEJIMYMHBI (pacrpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSIMH: AUCHEPCHUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactpenenenus) Npy pPEIIEHUU 33a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKM TEHEPATIbHOM COBOKYMHOCTH JIA@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3bI, MOJIb3YSACh H3yUYEHHBIMU PACIPEACICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3a/lad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOT'O paclpe/IesieHus,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJbHOTO PpaCHpeeICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KO3(P(GULIUEHT KOPPEIALIHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHAs BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

Kosun4vecTBOo 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTshI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Kourposbnble IIpakTHyeckue mupponere
Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI pecypes!
1 I'pad, csi3HbIM rpad, npeacTaBIeHUE 331a49H C 1
oMOIIkI0 Tpada
5 Crenens (BasieHTHOCTD) BepiiuHbL. [1yTh B rpade. 1
Llenu 1 MUKIIBL
3 I'padsl Ha IOCKOCTH. [lepeBo cirydaitHOTO 1
JKCIIEPUMEHTA
4 CryyaiiHble S5KCTIEpUMEHTHI (OIBITHI) U Cy4aiHbIe 1
COOBITHA. DJI€MEHTapHbIE COOBITUSI (MCXObI)
BepositTHOCTB ciryuaitHOro coobITHs. BepositHoCcTH
5 COOBITHH B OMBITAX C PABHOBO3MOXHBIMU 1
3JIEMEHTAPHBIMH COOBITUIMU
BepositHocTh citydaitHoro coObiTusi. BepositHocTH
6 COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 1
3JIEMEHTAPHBIMH COOBITUSIMU
[Tepecedenne, 00beTMHEHNE MHOKECTB U COOBITHIA,
7 MIPOTUBOMNOJIOXKHBIE COObITHS. DOpMyIia CI0KEHUS 1
BEPOATHOCTEMN
8 VY cioBHas BEPOATHOCTh. Y MHO)KEHHE 1
BepoATHOCTEN. POpMyJia YCIOBHON BEPOSATHOCTH
9 VYcioBHas BEPOATHOCTb. Y MHOYKEHHE 1

BeposiTHOCTEN. DOpMyIia yCIIOBHON BEPOSTHOCTH




10

®opmyJia MOJTHOM BEPOATHOCTH

11 dopmyna baiieca. HezaBucumeblie coObITHS

12 KomOuHaTopHOE NMPaBUIIO0 YMHOKEHHS.
IlepectanoBku U paxkTopHan

13 Yucno coueranuii. Tpeyroapuuk [Tackans

14 ®dopmymna bunoma HeroToHa

15 Kontponsnas padora Nel: "I'padsl, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpUKa"
bunapHblii ciy4aiiHbIi ONBIT (UCIIBITAHUE), YCIIEX U

16 Heynauya. HezaBucumslie ucnbitanus. Cepust
HE3aBHCHUMBbIX UCIIBITAHUHN J0 IEPBOIO ycrexa

17 Cepus HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO
ycrexa

18 Cepus He3aBUCUMBIX HcTbITaHUM bepHymiu

19 CayvaiiHblii BBIOOp M3 KOHEYHOH COBOKYMHOCTH

20 [IpakTuueckast paboTa ¢ UCIIOIb30BaHUEM
3JIEKTPOHHBIX TAOJIHI]

21 Crnyuaitnas BenuuuHa. Pactipenenenue
BEpOATHOCTEN. /[narpamma pacnpeneneHus
Onepanuu Haj caydaiHBIMU BEIMUYMHAMM.

22 IIpumepsl pactipenenenuii. bunapnas cirydaiinas
BEJIMYNHA

93 I'eomerprueckoe pacnpenenenue. buHoMuansHOE
pacnpezeneHue
MareMaTrnueckoe 0KHIaHHUE CIy4YaliHON

24 BennuuHbl. COBMECTHOE pacIpeiesieHue IByX

CJ'Iy‘IaI\/'IHI)IX BCJIIMYNH




HezaBucumsble cinyualinble BenuunHbl. CBoMCTBa

25 MaTeEMaTHYECKOr0 OKUAJaHus. MaTreMaTHu4ecKoe 1
OKHJIaHWE OMHAPHOM CITY9aifHOW BEJTMYUHBI

26 MatemaTuuecKkoe 0XKHIaHUe TEOMETPUUECKOTO U 1
OMHOMMAJIBHOTO paclpeieeHui

27 Jlucniepcust ¥ CTaHAapTHOE OTKJIIOHEHUE 1

28 Jucnepcusi OMHapHON CIy4alHON BETMYUHBI. 1
CaolicTBa aucnepcuu
MatemaTruecKkoe 0XKHIaHue TPOU3BEICHUS U

29 JHCTIEPCHsI CYMMBI HE3aBUCHMBIX CITyYaitHBIX 1
BEJIMYMH
Jlucniepcusi OMHOMUAIBHOTO PaCIpEICICHHUS.

30 [IpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM 1
AJIEKTPOHHBIX TaOIHUIL
Jlucrepcus 1 cTaHIapTHOE OTKIOHEHHUE

31 TeOMETPUUYECKOTO pachpenenenus. . [[paktuueckas 1
paboTa ¢ UCMOIb30BAHUEM DIIEKTPOHHBIX TAOIHIL

32 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1

33 KontponsHas padora Ne2: "Mcnbitanus bepnysmin. 1
CrnyyaiiHble BEIMUUHBI U pacripeieacHus "

34 O06o0061IeHre U cucTeMaTH3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
o/ Tema ypoka Beero Konrpoubusie IIpakruueckue B —
padoTbI padoThbI pecypen
1 Hepasencto YeOrimena. Teopema YeObImiera. 1
Teopema bepuynnu. 3akoH O0NbIIUX YUCE
5 HepasencrBo YeoOnimena. Teopema YeOrbimena. 1
Teopema bepnynnu. 3akoH O0NbIIUX YUCE
3 HepasenctBo YeOnimena. Teopema YeOrnIiena. 1
Teopema bepuymiu. 3akoH OONBIIUX YKCET
4 Br100podHBIi METO] MCCIICI0BAHUIMA 1
5 [TpakTudeckast paboTa ¢ HCIIOJIb30BAaHHEM 1
AJIEKTPOHHBIX TaOIHUIL
I'enepanbHas COBOKYIHOCTD U CIy4aifHast BHIOOpKa.
3HaKOMCTBO C BBIOOPOUHBIMH XapaKTEPUCTUKAMHU.
6 OreHKa CpeHero M TUCIIEPCHH TeHEPATBHON 1
COBOKYITHOCTH C TIOMOIIIBIO BBIOOPOYHBIX
XapaKTePUCTHK
I'enepanbHas COBOKYITHOCTH M CIy4aifHasi BRIOOPKA.
3HAKOMCTBO C BBIOOPOYHBIMH XapPaKTEPUCTUKAMH.
7 O1neHKa CpeTHEero U AUCTIEPCUH T€HEPATTBHOM 1
COBOKYITHOCTH C TIOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK
8 OrneHnBaHMe BEPOSTHOCTEN COOBITHH TIO BEIOOPKE 1
9 Cratuctudeckas runoresa. [IpoBepka mpocTermmx 1

TUIIOTE3 C IIOMOIIBIO CBOICTB HU3YUCHHBIX




pacrpeeneHuin

Cratucruueckas runoresa. [IpoBepka npocTenmmx

10 TUIOTE3 ¢ IOMOIIbIO CBOWCTB N3Y4YEHHBIX
pacrpeeneHuin

1 IIpakTryeckas paboTa ¢ UCIOJIB30BAaHUEM
JIEKTPOHHBIX TAOJIUI]

12 IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH.
@yHKIMSI INIOTHOCTH BEPOSITHOCTH
PaBHOMepHOE pactipenenenue. [Ipumepsl 3anay,

13 MIPUBOJIALINX K [TOKA3aTEIbHOMY U K HOPMaJIbHOMY
pacnpezeneHusm

14 @DyHKIMS ITIOTHOCTH BEPOSITHOCTH I1OKA3aTEIBLHOTO
pacnpeeneHus

15 @OyHKIMS ITIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpeneneHus
[TocnenoBarenbHOCTh OJIMHOYHBIX HE3aBUCHMBIX

16 coOwiTuii. [Tpumep 3agauu, npuBoAsIIen K
pacnpenenenuto [lyaccona

17 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

18 KoBapuanus 1ByX ciy4dailHbIX BEITUYHH.
Koadduunent koppensuuu

19 CoBMecTHBIC HAOMIOEHUS TBYX BEIMYUH

20 Bri6opounsit k03¢ puiiueHT koppensuu

21 Paznuune Mexay TMHEHHOMN CBSI3bIO M IPUYUHHO-
CIIEICTBEHHOH CBA3LIO

22 JIunelinas perpeccus

23 [IpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM




ANEKTPOHHBIX TAOJIUIL

[IpencrarneHne TaHHBIX C IIOMOIIBIO TAOJIHII 1

24 JMarpamMm, ornucaTeNbHasi CTaTHCTUKA L

o5 OnbITHI ¢ PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU 1
COOBITUSIMH

26 Brruuciienue BeposTHOCTEH cOOBITHI C 1
pUMEHEHHEM (HOpMYIT
Brruncnenmue BeposiTHOCTEH COOBITUI C

27 MPUMEHEHHEM TpapUUECKUX METOOB: 1
KOOpAWHATHAS NpsAMas, IEpeBo, Iruarpamma Ditnepa

28 Crny4daiiHble BETMYMHBI U pacpeiesICHUs 1

29 MaremMaTHueCcKoe OKUIaHUE CITYyIaliHON BETMYMHBI 1

30 MatemaTtuueckoe OXKHIaHNue CIy4aiiHON BEIMYMHBI 1

31 KonTponbnas padora: "BeposiTHOCTh U cTatucTuka' 1

39 Brruncnenmne BeposiTHOCTEH COOBITUI C 1
npuMeHeHneM (GopMyI U rpadUIecKuX METOI0B

33 Brruncnenmne BeposiTHOCTEH COOBITUI C 1
npuMeHeHneM GopmyI U rpadUIecKuX METO/I0B

34 Cry4aiiHble BEIMYMHBI U PACTIPEICTICHHS. 1
MaremaTnyecKoe OKHIAHUE CITyYaiHON BETUYUHBI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMOro .
0o0pa3oBaTe/IbHON POrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUAT PAMMBI
6.2 OnepupoBaTb  MOHATHAMHU:  CpeHee  apudmMeTHyeckoe, MeAMaHa,
HauOoJIbllIee, HAMMEHbILIEEe 3HAYeHHUE, pa3MaxX MacCHBA YUCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATHSIMM: CIYYalHBIN SKCIIEPUMEHT (OIBIT) U Ciy4ailHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (2JIEMEHTapHBIH MCXOM) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITaX C PaBHOBO3MO>KHBIMHU
CIly4yaliHbIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
W3YYEHHBIX CIIy4alHbIX dKCIIEPUMEHTAX
Haxomute um (dopMynupoBaTtb COOBITHS: TepecedeHne M OObeAMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOIIOJIOKHOE JIaHHOMY COOBITHIO;
' H0JIb30BaThCs AMarpaMMaMu Diiepa 1 GopMyIIoil cloKeHHUs BEpOSATHOCTEH
IIPY PELICHUN 3a]a4
OnepupoBaTh NOHATHAMH: YCIOBHAsI BEPOSTHOCTH, HE3aBUCUMBIE COOBITHS,
6.5 HaXOJUTh BEPOSATHOCTU C IMOMOILIBIO IPaBUJIA YMHOXEHHUS, C IOMOIIbIO
JIEpEBa CIy4aiiHOrO OMbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSAMU: HCHBITAHUE, HE3aBHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/Aaya,; HaXOAMTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUNH JO IEPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnum
6.8 OnepupoBaTb  NOHATUAMU:  ClIy4aliHas  BEJIWYMHA, paclpeiesieHue

BepOHTHOCTeﬁ, AuarpamMma pactpeaciICHUA




11 KIIACC

Kon
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CIIy4alHOU BEJIUYMHBIIO
' pacupeeNeHUI0 WIH € IOMOIIBIO AUarpaMm
OnepupoBaTb MNOHATHEM MaTEMAaTUYECKOTO  OXXKHUJAHUS, IPUBOJIUTH
5.9 IIPUMEPBI TOr0, KaK IMPHUMEHSAETCS MATEMaTU4YECKOE OXKUAAHMUE CIIydalHOM
' BEJIMYMHBI, HAXOJUThb MaTE€MaTH4YECKOE OXUJAHUE [0  JIAHHOMY
pacnpeesieHuIo
5.3 HmeTh npeacTaBiieHue 0 3aKOHE OOJIBIINX YHUCET
5.4 HMets npencTaBiaeHue 0 HOPMAJIbHOM paclpeiesieHUN
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IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre TaHHBIX ¢ MOMOIIBIO Ta0auIl U nuarpamm. CpegHee apudmeTrdeckoe,
MeraHa, HauOOoJbIllee U HAUMEHBIIIEe 3HAYCHUS, pa3Max, IUCIEPCHSI M CTaHJIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIuM30CTh YacTOThIM BEPOSITHOCTH
coObITuii. Ciy4aifHblE OMBITBI C PABHOBO3MOXKHBIMU 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. opmyra cIoKeHus: BEpOSATHOCTEN

6.4

VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie COOBITHS

6.5

6.6

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna ounoma HeroToHa

bunaphplii ciyuyaiiHblii ombIT (McCHbITaHuE), ycnex M Heynaya. HesaBucumble

HUCIIbITAHHA. CepI/IH HE3aBHCHUMBIX HCITBITAHUH A0 HEpBOTO  yCIICXa. CepI/IH
HE3aBHUCHMBIX MCITBITAHUN BepHy.]'IJ'II/I

6.7

Cnyuaitnas BenuumHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
[Tpumeps! pacnpeieieHuit, B TOM YHCIIE T€OMETPUIECKOed OMHOMHUATBHOE
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

5.1

5.2

5.3

Teopust BEpOATHOCTEN U CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXKUAAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMeHeHHs MaTeMaTHYECKOro
OXXHMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEAHEBHOM XU3HU. MaremaTrnueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTndecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpojJe U olmecTBe. BriOOpoUHBbIit
METOJ UCCIIEJOBAaHUI

[IpuMepsl  HENpepbhIBHBIX  CiIy4allHbIX  BeJWYnH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaadu, NPpUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA oOpa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyIHpOBaTH W OINEPUPOBATH MOHATHIAMH: OIpEAEIICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPHU3HAK, JI0KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOEe M HPOTHBOIOJIOXKHOE YTBEpP)KICHHE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUU 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OINKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1ad, B TOM
quciie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIIOCOOAMU; UCMOIb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LENO0E YHUCIIO,
CTENEHb C IeJIbIM [TOKa3aTeseM, KOPEeHb HaTypajJbHOM CTENEeHH, CTENEHb C
palMOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACUCTBUTEIBHBIM IOKA3aTEIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINHA 00LIuii
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpPOBaTh  MOHATUSMHU:
MOCJIEIOBATENbHOCTD, apu(dMeTHuecKass Mporpeccusi, TIeoMeTpHyYecKas

nporpeccusi, OECKOHEYHO YOBbIBAIOIIAs TIeOMETpUYEcKas IPOrpeccus;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppeHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOXAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIA

VYMeHue onepupoBaTh IMOHATHAMH: DPAalMOHAJIBHBIE, HMpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUYECKUE
YPaBHEHHsS M HEPABEHCTBA, HUX CHCTEMBbl, YMEHHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO Pa3JIMYHBIX NPUEMOB; pPEILATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBl C I1APaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYECKHX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GyHKIMHA, KCTpeMyM (DYHKITUU, HanOOJbIIEe W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif  CMBICI TNPOU3BOJHOM, IepBooOpasHas, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaXOJAUTh ACUMMTOTHl rpapuka (QyHKUIHUH; yMEHHE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelIbHOW K Trpauky
(GyHKLIMU; YMEHHE HaXOJUTh NPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJsi HCCIEAOBAHUA (DYHKUUH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOTo
aHaINM3a; MPUMEHATh MPOU3BOAHYIO Uil HAxXOXKIACHMUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHUCJIE COLHAIBHO-D)KOHOMHYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTCrpaaa; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIUPOBAHUA C




MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIIHS,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTW4yHas QYHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs |
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHus  rpadukoB  (QYHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 U3 JAPYIHX Y4eOHBIX NMPEJAMETOB M 3aad M3 peajbHOM
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W TpapuKu (YHKIUH [UIS pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPAa3HbBIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, YpPaBHEHUs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIECNOBATh IIOIYYCHHOE DELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHbBlEe CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCusi, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO HabOpa; yMEHuE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uHOpMalKIo, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEAIBHBIX IPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALMI0O C TOMOIIbIO TabauIl W  JAuWarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TIpauuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKn HCCIe10BaTh COBMECTHbIE
HaOJII0/IEHUS C TIOMOILBIO JUarpaMM pacCceUBaHUs U JIMHEHHOW perpeccuu
YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4allHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJO0B; MNPUMEHSThH
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(GOpMyIIBI  CIIOKCHHS W YMHOXCHHUS BEpOATHOCTEH, (OpPMYIy IOITHON
BEpOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKJIOHEHHE
ClyualiHOW  BENWYMHBI, (QYHKIMM  pPAaCHOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelleHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHUE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B NPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCJIO  TEPecTaHOBOK; OuHOM  HproTOHA;  yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHHUS JIJIsl PEHICHUs 33a]ad; OICHUBATh
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMMU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUIOCKOCTEH, yroi MEXAy MpsSMbIMU,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMHU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMbIMU,
pacCTOSAHUE MEXAY IIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIEr0 MHpA; CTPOUTH MaTEeMaTHYECKHE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHITUM W BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aJla4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOLIAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUpaMHIbI, NPU3MBbI, KOHYyca, LWIMHIApa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,

Kacaromasicsi cepbl, UUIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE
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MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs], B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CaAMOCTOSATEIHHO
(dbopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KiIaccu(UKauuioo QuUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B INPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IUIMHA, YOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB H
U3 pealbHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIAJh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIe (OPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJUICNeNUIela, MMHUPAMUIbI, MPU3MBI, ITHIXHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3JIoKEHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJI MEXIy
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHBIi/JI u KOOp)II/IHaTHI)H\/’I METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 JpYTHUX y‘le6HHX mpeaMEeTOB
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YMeHne BeIOMpATh MOAXOASIIAN METO IS PEIIeHUs 3a]]a4u; TIOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH MPUPOJHBIX H OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMH; yMEHHME pACIIO3HaBaTh IHPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna u BBIYUCIIECHUSA

11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panuonanenple  uncina. OOBIKHOBEHHbIE M JECATHYHBIE JpoOM, IPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTemneHH. JleWcTBus ¢ apudMEeTHYECKUMH
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenenb ¢ 1ensIM nokaszaresneM. CTeneHb ¢ pallMOHAIbHBIM MoKa3zaresneM. CBoiicTBa
- CTETIeHU

15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOI'O aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JeiicTBuTenpHbIe Yncaa. Apu(METHUECKUE ONEPALUH C JCHCTBUTEIBHBIMU YUCIAMH.
1.7 [TpuGmmxEHHbIe BRIYUCICHHS, TIPABUIIa OKPYTJICHHS, IIPUKUAKA U OIICHKA pe3ysbTara
BBIYHCIICHUI

1.8 [IpeoOpazoBanue BhIpaKeHUH

1.9 KomruiekcHble yncia
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHbie U JIorapupMUUYECKUE YPAaBHEHUS

2.5 Llenbie U IPOOHO-pAIMOHATBLHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMUIecKe HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMY U TpadUKu

3.1 Oynkuus, cnocoObl 3amanus (yHkuuu. ['paduk ¢ynkumu. B3aunmuo o6paTHBIE




¢yukuuu. YétHelie 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHA

Ob6nactp ompenereHUs W MHOXECTBO 3HaueHW QyHkuuu. Hymu ¢ynkuuu.

[IpomMexxyTkH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 Makcumymbl U MHHUMYMBl (yHKunu. Hawmbonpinee u HauMeHbIIee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
33 Crenennas (GpyHKUMs ¢ HaTypaJbHBIM M IIEJBIM IOKa3zaTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Toukm paspeiBa. AcumntoTrel rpadukoB  ¢GyHkuui. CBoicTBa  (DyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTn4eckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[lpumeHeHre MPOM3BOAHOM K WCCIENOBaHHIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxokaeHne HamOOJbIIero M HaWMEHBUIETO 3HA4YEeHUS (YHKIMH Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpain
3) MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmicaresibHas CTATHCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHats! 1 BEKTOpHI
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