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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJISETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOaEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HavyeH Uit (GOPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYpHI U
IIOHUMAaHHUS POJIM TEOPUU BEPOATHOCTEH KAaK MATEMAaTUYECKOIO MHCTPYMEHTA IS
U3YUYEHUS] CIy4YalWHBIX COOBITUH, BEIWYMH M mpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNPEJCTaBlICHUs OO0Yy4alolUXCs O METOJaX  HUCCICIOBAHMS
U3MEHYMBOTO MHpPA, pPaA3BUBACTCAd MOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcsS 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT almapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 uacTh y4eOHOro Kypca 3aHUMAaeT
OOCYyXXJIeHHE 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIbI,
MMEIOILIETO MaTeEMaTHIECKY0 (hOpMalIU3aIIHIO.

B cooTBeTcTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCJIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOIAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuajga JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Copmepxxanne nuHUM «CiydailHble COOBITHS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXKY 3HAUCHUSIMU CIIy4YanHbIX BEJIMYUH. BaKHYI0 4acTh B 3TOU COAEp)KATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAILHOTO paclpeneeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloIMXCS Ha OMNHCAaHUM U
U3Y4YEHUU CITyYalHBIX SBJICHUH C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIIbBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMHU U OINKHCAHHE OTON CBSI3M C MOMOIIBIO
kKoddduieHTa KOppensiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPAaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposATHOCTP W CTaTHUCTHKa» Ha
yIIIyOJ€HHOM ypoBHE oTBoauTcsi 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BaJICHTHOCTS)
BepunHbIL. ['padsl Ha TiockocTu. JlepeBbsi.

CnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00 IMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditepa. Dopmyiia CI0KEeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcniepumenTa. Gopmyiia noHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbI ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHUNH bepHymu. CrydaifHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenunuuHa. Pacnpenenenne  BeposdTtHocteil.  [[uarpamma
pactipenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHYECKOE U

OMHOMMAJIBHOE.
11 KJIACC

CoBMeECTHOE paclpeelieHue JByX CIIy4alHbIX BeaM4MH. HeszaBucumele
CJIy4aliHbIE BEJIMYHHBI.

Marematnyeckoe OXUJAaHUE CIy4alHOW BEJIMYMUHBI (pacmpenesieHus).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXXHAAaHMs (CTpaxOBaHME, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWuyuHbBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaTndeckoe  OXUAaHue
reOMETPUYECKOTO 1 OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWHOM  BEJIMYMHBI
(pacnpenenenus ). Jlucnepcus OMHAPHOMN ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TMPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZApTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo YeoOniméBa. Teopema UeOniméBa. Teopema bepuymmu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merom  uccienoBaHuil.  BriOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX PacIpeIeICHUN.

HenpepsiBHbIE cilydaiiHble BeauM4uHbL. [IpuMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeieICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEIEICHUS.

[TocnemoBaTenbHOCTE  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajaud,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx caywailHbix BenumuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HaONMIOAEHMST JBYX  BelIMYMH. BbpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYHMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT0  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUSA:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyAOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaMm  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaloB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIO0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh aPTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  YU4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYecKOTro 00beKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

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

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTaBIAThL CBOM CYXACHUSA C CYXXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOICTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAaThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHsS 3a/1a4H, BEIOUPATh CIIOCOO pEIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» W MHBIE), BBHINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO OTEpUPOBaATh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBI3HBIN Trpad,
nyTh B Tpade, 1enb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4aifHOTO
DKCIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYAHBIA HSKCIEPUMEHT (OIBbIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITA, HAXOJUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaxXOJUTh U (POPMYJIUPOBATH COOBITHS: MEpeceUeHe, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIOJIb30BaTh JAUATPAMMBI
Diinepa, KOOPIMHATHYIO TPSIMYIO JJIsl PEIIeHUs 3aj]iay, MoJIb30BaThes (HopMyioit
CJI0KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;



ONEPUPOBATh  TOHATUAMMU: YCIIOBHAsE  BEPOSATHOCTb,  YMHOYKECHUE
BEPOSITHOCTEHW, HE3aBUCUMBIE COOBITHS, JAEPEBO CIIy4allHOTO JKCIEPUMEHTA,
HaXOJIUTh BEPOATHOCTH COOBITHM C TIOMOIILIO TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTrO OTbITa, HKCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (HOpMYITy
baifeca npu pelnieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPraHU3alMH CIIy4YalHOTO SKCIIEPUMEHTA;

MPUMEHATh W3yYCHHBbIE KOMOWHATOPHBIC (OPMYIBI ISl TEPEUUCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEIICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  ONEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIOy4YyalWHBI  OMNBIT
(ucnipITaHue), ycmex M HeyJauda, HEe3aBUCUMBIC HUCIBITAHUSA, CEpUsSl UCIBITAaHUMH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O TMEPBOro ycmexa, B
CepUM UCIbITaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOpPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpe/eieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeieicHus, OuHapHas CiydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeielICHHE.

K koniry 11 kiacca oOyyaromuics HayquTCst:

ONIEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEICICHUE JBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BAaTh TA0JIUILy COBMECTHOTO paCHpEeNeNICHUs] JBYX CIy4ailHBbIX
BEJIMYMH JUIS BBIJCIICHUSI PACHPENCIICHUS KaXXIOW BEJIMYUHBI, ONPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBATH MOHSATUEM MATEMATHYECKOTO OXXKHJIAHUS CITy4alHOMU
BEITMYMHBI (pacnpeniesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXHUIAAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MAaTEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUUECKOTO PACIIPEECIEHUN;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, TPUMEHATH CBOMCTBA IUCIIEPCUU CIyYaWHOW BEJIWYWHBI
(pactpeneneHus) MpU PEIICHUM 3aJ]1ay, BBIYUCISTH JUCIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAJIBHOTO pPacipeie/ICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH 110 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOH COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI M TIPOBEPSITH MPOCTEHUIIINE
CTaTUCTUYECKUE TUTIOTE3bI, MTOJIB3YSICh N3YUYEHHBIMU PACIIPEICICHUSIMM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM (uudposrbie)
Ne o/ Kontpoabnbsie IlpakTHueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypes:
DneMeHTHl Teopuu rpados 3
CryyaiiHble OIBITHI, CITy4ailHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Omnepanuu HaJ MHOKECTBAMU U
coObITusIMH. ClI0KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTebHbIX UCIIBITAHUI.
Ucnpiranusa bepnymnu. CirydaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyualiHple BEJIMUNHBI U paclpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
1 3aKoH OOJBIINX YHCET
2 DJIEMEHThI MaTEMAaTUYECKON CTATUCTUKH 6
HenpepsiBHBIE CllydaliHbIE BETUYHHBI
3 (pacnpenenenus), NOKa3aTeJIbHOE U 4
HOPMAaJIbHOE pacrpeeineHus
4 Pacnpenenenue Ilyaccona
CBs13b MeXly ClTy4allHBIMM BEJIMYMHAMHU 6
6 O06001eHne U cucTeMaTu3aus 3HaHUK 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTunyeckue Aata tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI pecypes:

I'pad, cBsa3HbI rpad, npeacTaBieHue 1

3aJa4u C MOMOIIBIO rpada

Crenenb (BaJIEeHTHOCTb) BeplIuHbL. [1yTh 1

B rpade. Llenn u nuKiibn

I'padsr Ha TOCKOCTH. [lepeBo 1

CJIy4aifHOTr0 SKCIIEpUMEHTa

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U

cilydaiiHble cOObITHS. DeMeHTapHbIe 1

COOBITHS (UCXOBI)

BeposTHOCTB ciyuyaltHOTO COOBITHSI.
BepositHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTB CiTyuyaltHOTO COOBITHSI.
BepositHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSMHU

[lepeceuenue, 00beTMHEHHE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITust. @opMyJia CIOKEHUS
BEPOSATHOCTEM




10

YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BeposiTHOCTEN. DopMmyJ1a yCIIOBHOM
BEPOSITHOCTH

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSTHOCTH

®opmyiia MOJHOK BEPOATHOCTH

11

12

®opmyna baiieca. HezaBucumblie
COOBITHS

KomOuHaTopHoe npaBuio yMHOXKEHUS.
[TepecranoBku u dakTopua

13

Yucno coueranuii. TpeyroibHUK
[Tackans

14

15

®opmyna 6bunoma HeroTona

Kontponbnas padorta Nel: "I'padsr,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

16

buHapHBIN Cily4alHBIN OIBIT
(ucmipITaHue), ycrex U Heylaya.
He3aBucumsle ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH 10 IEPBOTO
ycnexa

17

Cepust HE3aBUCUMBIX UCTIBITAHUH J10
IIEPBOrO ycIrexa

18

19

Cepust HE3aBUCUMBIX UCTIBITAHUI
beprymm

Cryyaiinblif BEIOOp M3 KOHEUHOM
COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pactipenenenue
BeposATHOCTEH. Jlnarpamma
pacrpezeneHus

22

Onepauny Haj caydyaiiHBIMU
BenuunHaMu. [IpuMepsl pacripeneneHuii.
bunapnas ciyyaiinasi BeTuuuHa

23

24

25

26

['eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

MaremaTrueckoe OXUAAHUE CIIydaiHON
BelIM4rHbl. COBMECTHOE paclpeeiIeHue
JIBYX CIIy4alHBIX BEJIMYHUH

HezaBucuMele cirydaliHble BETUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUIAHMUS.
MaremaTHueckoe 0KuaaHne OUHApHOM
CIIy4allHO! BEIUYMHBI

Maremarudeckoe oXuganue
TEOMETPUUECKOTO M ONHOMHAILHOTO
pacpeneneHun

27

28

29

Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE
Hucnepcust OMHapHOM ciydaiHOM
BeIM4MHbL. CBOMCTBA JUCTIEPCUU
Maremarnyeckoe oXugaHue

MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHUMBIX CHy‘-IaI\/'IHblx BCJIMYHH

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢




HCII0JIB30BAHUEM DJICKTPOHHBIX Ta6J'II/ILI

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE
FeOMETPUUYECKOTO pacIpeieeHHUs. .

31 [TpakTrueckas padoTta ¢ 1
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

32 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 1
Kontponbnas padora Ne2: "VcnibiTanus

33 bepnymnu. Ciiydalinble BETUYUHBI U 1
pactipenenenus"

34 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yebbimena. Teopema
UYeoOrimeBa. Teopema bepuymu. 3akoH
OOJIBIIINX YHUCEIT

Hepasencto Yebbimena. Teopema
Yeormmesa. Teopema bepryumu. 3akoH
OOJIBIIINX YHUCEI

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuynu. 3akon
OOJIBIIINX YHUCEI

Br160pouHBIif METOT UCCIIEIOBAHMIA

[IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM
AJIIEKTPOHHBIX TAOJHUIL

I'enepanbHas COBOKYITHOCTD U Clly4YaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakrepuctrukamu. OlleHKa CpeTHEro U
JIUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepasibHast COBOKYIIHOCTD U CIy4YanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakTepucTukamu. OLieHKa CPETHETO U
JCIIEPCUU TEHEPATIbHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka

MPOCTEHIINX TUIIOTE3 C MOMOLIBIO CBOMCTB
M3YYEHHBIX pacrpeesieHui

10

Craructuueckas runoresa. [Iposepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
W3YUYEHHBIX pacupeneaeHuin

11

12

13

[IpakTudeckas paboTa ¢ HCIIOH30BAHHEM
AJIEKTPOHHBIX TAOJIUII

[Tprmepsl HEMPEPHIBHBIX CITyYalHBIX
BennurH. OyHKINS I0THOCTH
BEPOSITHOCTH

PaBaomepHoe pacnipenenenue. [Ipumepsr
3a/1a4, MPUBOIAIINX K IMOKA3aTEIbHOMY H K
HOPMaJIbHOMY paclpeesIeHUAM

14

CDYHKHI/ISI IIJIOTHOCTH BCPOATHOCTH
IMMOKAa3aTCJIbHOTr0 paclpCaACICHUA

15

16

17

OyHKIHUS TNIOTHOCTA BEPOSTHOCTH
HOPMAJIbHOT'O paclpeieeHus

[TocnenoBaTenbHOCTh OJMHOYHBIX
HE3aBUCUMBIX cOObITHH. [Tpumep 3agaun,
npuBOALIEH K pacnpenenenuro [lyaccona

[TpakTudeckas pabora ¢ HCIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

18

19

KoBapranus 1ByxX Ciiy4allHbIX BEJINYUH.
Koaddunment koppensuuu

CoBMeECTHBIE Ha6HIOI[eHI/ISI ABYX BCJIMYHNH




20 Br160opouHbIif KO3(PPUITUEHT KOPPEIALHH

71 Paznuune Mex 1y JIMHEWHOMU CBSA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

22 JIuneitnas perpeccus

” [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AIEKTPOHHBIX TaOJIHII
[IpencrasieHue JaHHBIX C IOMOLIBIO

24 TaOIHI] ¥ TUarpamm, orucareabHas
CTaTUCTUKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITHUSIMU

%6 Brruncnenue BeposiTHOCTEH COOBITUH C
npuMeHeHueM (HopMy
Boruncnenue BeposiTHOCTEN COOBITUI C

7 MPUMEHEHHUEM TpadUYeCcKUX METOJI0B:
KOOpJMHATHas MpsiMasi, 1epeBo,
Iuarpamma Oitiepa

28 Crnyualinbple BEJTMUMHBI U paclpeieeHus

29 MareMaTnueckoe 0KMIaHUE CIIy4aliHOU
BEJIMYNHBI

30 MaremaTnueckoe OKHJAaHuEe CTy4ailHON
BEJIMYNHBI

31 KonTponbhas pabota: "BeposTHOCTb U
craTucTuka"
Brruncnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHneM (GopMyIT U rpaduyecKux
METO/I0B

33 Brruncnenue BeposTHOCTEH COOBITHI C




npuMeHeHueM (Gpopmyit u rpapuaecKkux
METO/I0B

34 MaremaTuyecKkoe OKUJIaHUE CITyYailiHOM
BEJINYHUHBI

Crnyualinbple BETUUYUHBI U paclpeiesieHusl.

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMBbI CpeHero o01mero 00pasoBanus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6. OnepupoBaTh  MOHATHAMHU:  CpeaHee  apu(METHYEecCKoe,  MeHaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHHE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX
OnepupoBaTh MOHITUSIMU: CIYYalHBINA SKCIIEPUMEHT (OMBIT) U CIlyd4allHOE
coObITHE, >IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOMA) CIy4aliHOTO
6.3 ONbITa; HAXOJAUTb BEPOATHOCTHM B ONbITAX C PAaBHOBO3MO>KHBIMHU
CIIy4alHBIMU COOBITUAMMU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTH COOBITUI B
M3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTaX
Haxogute u QopmynupoBaTh COOBITHSA: IEpeceueHUE H OO0bEeIUHEHUE
6.4 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
) MOJIb30BATHCS AMarpaMMaMu Diiiepa 1 GOpPMYIIOi CIIOKEHHUS BEPOSATHOCTEH
IIPU pELICHUH 3a]a4
OnepupoBaTb NOHATHAMMU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOAWTh BEPOSTHOCTU C IMOMOLIBIO IMPaBWJIA YMHOXKEHHS, C IIOMOIIBIO
JIEpEBa CIy4YaiiHOTrO ONbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NMOHATUSAMU: HCIBITAHUE, HE3aBHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, yCIeX W HeyJauda; HaXOAUTh BEPOSITHOCTH COOBITUH B CepUU
' HE3aBUCHUMBIX HCIBITAHUH 7O MEpPBOro ycnexa, HaXOAWTh BEPOSITHOCTH
coOBITHI B cepuH UctibITaHui bepHym
6.8 OnepupoBaTb  NOHATUAMU:  ClIydaliHas  BEJIWYMHA, paclpeleiieHue
’ BEPOSITHOCTEN, IMarpaMma paclpeacsIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHU CITy4ailHOM BEJIMYNHBITIO
’ pacnpenesIeHUI0 WK C TOMOUIbIO AMArpaMM
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT0, KAK IMPUMEHSIETCS MAaTEMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTE€MaTH4YEeCKOE OXUJAHUE IO  JTaHHOMY
pacnpeneneHuIo

53
54

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

NmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JieMeHT copepKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauI U auarpamm. CpeaHee apudMeTHIecKoe,
MeuaHa, HauOoJIblliee U HaMMEHbIIIEe 3HAYCHHUsI, pa3Max, IUCIIEPCUs M CTaHIapTHOE
OTKJIOHEHHE YHCTIOBBIX HA0OPOB

CrnyualiHbple SKCTIEpUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciywaiiHOro coObITHS. BIM30CTh YacTOThIM BEPOSITHOCTH
coObiTuii. Ciy4aifHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
coObItus. uarpammsl Diinepa. opmyia caoKeHus: BEposSsTHOCTEH

6.4

6.5

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
skcriepuMenTa. @opmyra MmoHoH BeposTHOCTH. He3aBucuMbIie COOBITHS

KomOunaropHoe mpaBuno ymHoxeHus. IlepectaHoBku u dakrtopuan. Ywucio
couetanuii. Tpeyronapauk Ilackans. ®opmyna 6unoma HeroTona

6.6

bunapHblli ciy4aliHbIl OnBIT (MCHBITAaHWE), yclnex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHUMBIX MCHbITaHMM 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCNIBITAaHUN bepHymm

6.7

CnyyvaitHas BenmuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpeneneHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAITBHOE

11 KUIACC

Kon

5.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWYMH: MAaTeMaTUYECKOE OXHUIAHUE,
JUCIIEPCHS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMEHEeHHsT MaTeMaTHYECKOTO
OKMJIaHHs, B TOM YHCIE€ B 33Ja4ax W3 MOBCEIHEBHOM >XM3HU. MareMarnuyeckoe
OXHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTH4YeCKOe OXHIAHWUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKoe OKUJaHUE U TUCTIEPCUs T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieeHH

5.2

53

3akoH OONBIIMX YHCET M €ro poib B HaykKe, MpHpojae U oOIiiecTBe. BrIOOpOUHBIH
METOJI UCCIIENOBAaHNHU

HpI/IMCpH HCIIPCPBIBHBIX CJ'Iy‘-I&fIHLIX BCJIMYMH. Ilonstue () IIJIOTHOCTHU




pacnpezeneHus. 3aaauu, NPpUBOAAIIME K HOpMAIbHOMY pacnpeaencHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0611Iero
o0pa3oBaHus

Brnanenne MertogamMu J0Ka3aTeNnbCTB, aNrOpPUTMAMU pPELICHUs 3ajad;
yMeHue (OpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYIHPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHUPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHYeCKOH WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTh  PACCYyXJECHUN; yMEHHE  OINEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpali HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIKCaHMsl peabHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
YHCclie U3 JPYruX YUeOHbIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBATh Ipadbl pa3InYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

pCeHICHUHA 3a1a4

YMeHue omnepupoBaTh MOHITUSIMH: HATypalbHOE YHUCIO, LEI0€ YHUCIO,
CTETICHbD C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPaJIbHON CTETICHH, CTCTICHD C
paloHaIbHBIM TOKAa3aTeNIeM, CTENEHb C JCWCTBUTEIbHBIM IMOKA3aTEeIeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOWU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPAMOHATIBHOE YHCIIO,
MHOKECTBA HATYpaJIbHBIX, MEJbIX, PalMOHANBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNnuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkauaa mpu
pPEOICHUHN 3aJa4; 3HAKOMCTBO C pas3IMYHbIMH MMO3WMIIWUOHHBIMHU CUCTEMaMU
CUMCIICHUS; YMEHUE BBITIONHAThH BBHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDAKEHHM CO CTEeNEeHsSIMU M Jiorapudmamu, mpeoOpazoBaHusl APOOHO-
palioOHaTIbHBIX  BBIPAKEHWH; yYMEHHE  ONEpPHpPOBaTH  MOHATHUSIMHU:

IOCICa0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaH nmporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyYJI; YMEHUE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YHCIO, CONPSHKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
POU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBONUTH IPUMEPHI MCII0JIb30BAaHUsI KOMIUIEKCHBIX YHCEII; OIEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  wm  3X3, omnpeaenuTenb  MaTpULBL,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAJIbHBIE, WPPALUOHAIBHBIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IpPeoO0pa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHHS,
HEPAaBEHCTBA M CHCTEMBl C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI JI DPEIICHUS MAaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MNOHATUSAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GYHKIUHM, SKCTpEMyM (QYHKIMH, HauOOJIbllee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIHs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUThb ACUMNTOTHl rpapuka (QyHKIUH; YMEHHUE
BBIUNCIIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMK (DYyHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpaduky
(GyHKIMU; YyMEHHE HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHII;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO JJIsi HCCIEAOBAHUA (DPYHKIUH,
HaXOJIUTh HauOONbIINE W HAaUMEHbIINE 3HAauYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYIEHOB C HCIOJB30BaHHMEM amnmnapara MaTeMaTHUYecKOro
aHaJINM3a; MPUMEHATH IMPOU3BOAHYIO JJIs HAaxOXACHHUS HAWIy4dILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX H

buznyecKuX 3a7adax; HaXOAWTh TUIOMATU U OO0BEMBI PUTYP C TTOMOIIBIO




HUHTCrpajia, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouIbio AudpepeHnanbHbIX YypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKITUA,
KOMIO3UIUS (DyHKIMHA, JMHEHHas (QYHKUMS, KBaapaTu4yHas (QYHKLHUSA,
pauuoHanbHas (QYHKLUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHHE CTPOUTh TIpapUKH HM3YYEHHBIX
¢yHKUMH,  BBINONHATE  TIpeoOpa3oBaHuss  rpadukoB  (QYHKUHUH,
UCMOJIb30BaTh Tpa(UKM Ui U3yYeHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JPYIHX Y4eOHBIX NMPEAMETOB W 3a/ad M3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKH (PYHKIUH [UIS pelIeHUs ypaBHEHHH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300paxaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PEUICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJIOTH, 33/1a4i M3 O0JAaCTH yNpaBICHUS JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3yJbTATOB;, YMEHHME MOJECINPOBAThH
peajbHblE CUTyallud Ha S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH NOJTYUECHHBIA pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
UH(OpMaIKIO, PEJCTAaBICHHYI0 B Ta0aMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pealibHbIX MPOLECCOB M SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIBbI0O TabMMIl W  JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBbIE, B TOM YHUCJIE C TMPUMEHEHHEM TIpadUyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu HCCIeI0BaTh COBMECTHbIE

HaOJIIOZICHUS C TIOMOIIBIO TUarpaMM PacCerBaHUs 1 JTMHEHHOW perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYaWHBIA OIBIT W CIy4aiHOe

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IElﬁHOFO CO6BITI/I}I; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUyecKuX METOJ0B; MPUMEHSThH
(GOpMyJIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OPMYITy IIOIHON
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAacHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTU4eCKOe OXXKUAAHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pPAaCHOpeleNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpEIeICHH; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacCHpeAeNCHUN I PELIeHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHWCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIIO  TNEPeCTaHOBOK; OwmHOM  HprOTOHA; yMeHHME  NPHUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEaJbHBIX COOBITUH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsAMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMUHA yTia, IJIOCKUN Yrodl, IBYIpaHHbIN
YroJI, TPEXTPaHHBIN YyIoJl, CKPEUIMBAKOIIMECS MPSMbIE, MAPAJIIEIbHOCTD U
NEePHEHANKYISIPHOCTh MPSAMBIX W IUJIOCKOCTEHM, yTrod MEXIy NpPSMbIMH,
Yrojl MEXAy MNpsIMOM H TUIOCKOCTBIO, YrOd MEXIy IUIOCKOCTSIMHU,
pacCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXIY MPSIMBbIMU,
pacCTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BAaTh MPHU PEUICHUU
3a/1a4 M3y4eHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHPA; CTPOUTh MATEMAaTHUYECKUE
MOJIENIA C TIOMOILIBID TE€OMETPUYECKUX TMOHATHM M BEJIWYMH, pElIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOLWIAAb (QUIYpbI, 00BEM (UTYPHI,
MHOTOTPaHHMK, MPaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mMapajenenumnesn, IOpu3Ma, NOUpaMuia, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYycC, wmap, cdepa, miomans chepsl, IOmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiC/ibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IlIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEYEHHE
MHOTOTpaHHHMKA, U300pa)KaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUS, B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPECTB;
YMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(bopMyIHpOBaTH ONpEENCHUS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WIIU
OmpoBepraTb MUX; YMEHHE MPOBOAUTH Kiaccu(uKauuioo Quryp 1o
pa3MYHbIM TpPU3HAKAM, BBINOJHITH HEOOXOAMMBIE JOIMOJHUTEIbHbBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO00MS, TONOOHBIE (QUTYPBI;, YMEHUE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
peUIeHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
I0IaaAb, 00BEM) NPU PEHICHUH 33184 U3 IPYTUX YUEOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEITMYUHBI
(MHa, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHble (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LWIMHJIpA, MJouiaab cdeprl; o0bEM Kyoa,
OpSMOYTOJBHOTO — TMapajieNienumnesa, MNUPaMUIbl, MPU3MBL, IMIHHIPA,

KOHYca, [l1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmenne ONECpUpPOBATH IOHATUAMU: MPAMOYTOJbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3wucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YOI MEKIY
BCKTOpaMHu; YMCHUC HCIIOJb30BaTh BeKTOpHBIﬁ u KOOpI[HHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUYCCKUX 3a4a4 U 3aJia4 JpYyTHUX y‘-IC6HBIX npeamMecToB

YMeHne BeIOMpATh MOAXOMSIINNA METOJT TSl PEIIeHUs 3a]]a4u; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YYEHWU NPUPOJIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MIPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUS

Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalbHOHU cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenens ¢ 1enbpIM rnokaszarenaeMm. CTeneHb ¢ pallMoOHAIbHBIM MoKa3aTesieM. CBoMCTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApupMeTHYecKHe oOlepalud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxéHHble BBIYMCICHUS, TPaBUIa OKPYTJIEHUs, IPUKHUIKA U OLEHKA
pe3yJibTaTa BBIYUCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUIN
1.9 KowmmnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 WppanuonansHeie ypaBHEHUS
23 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U JOrapupMUUECKie ypaBHEHUS
2.5 Lenblie n 1poOHO-parOHANbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHA. OnpenenuTeb MaTPHUIIbI
3 OYHKIMH U TpaduKu




Oynkuus, cnocoObl 3amanHust ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKIMU. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkumu. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl U MUHUMyMBbl (QyHKUuM. HanGonbliee ¥ HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
313 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noxa3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknumid. CBolicTBa  (YHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CI0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [IponsBoaHble 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpaLCHUS
7.5 Koopaunatsl u BEKTOpBI



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
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METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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