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MNOACHUTEJBHASA 3AIINCKA

YueOHbii Kypc «BeposSTHOCT, M CTaTHCTHKa» YINIYOJIEHHOTO YpPOBHS
SBJISETCSI TPOJIOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS Ha YPOBHE CpeIHEro oouiero oopasoBanus. Y 4eOHbIM Kypc
npeaHazHayeH Uit GOpMHUPOBAHUS Y 00YUAIOMINXCS CTATUCTUYECKONW KYJIbTYpPHI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEM KaK MATEMATHUYECKOIO MHCTPYMEHTA IS
U3Y4YEHUSl CIy4YalHBIX COOBITUN, BENWYMH W mponeccoB. [lpu u3yueHuu Kypca
o0OoramarwTcsi NpPeICTaBlIeHUS OO0ydYalolUXcsi O MEeToAaX HCCIeIOBaHUS
U3MEHYMBOTO MHpPA, pPaA3BUBACTCA NOHUMAHUE 3HAYMMOCTH U  OOIIHOCTHU
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

ConmepxaHue ydeOHOro Kypca HamnpaBiI€HO Ha 3aKpeIUICHHE 3HaHMM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE NPEACTABICHUNA O CIy4allHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPaXx, CIOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaroumxcs 10JKHO ¢hOpMUPOBATHCS MIPEJICTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL  ONMCaHUS  AHTPONOMETPUYECKUX U JIeMOrpauuecKux  BEJIUYHH,
NOTPENIHOCTE B pa3MYHbIE pOJa M3MEPEHMSIX, JJIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTaTUCTUYECKUX METOJI0OB, HEOOXOIMMBIX CHEHATUCTaM HE TOJbKO MH)KEHEPHBIX
CHEUATbHOCTEW, HO TaKXe COLUUAJIbHBIX M TCHXOJOTMYECKUX, TOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapaT
aHaiM3a OONbIIMX JaHHBIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHUMAaeT
OOCYyXKJIeHHE 3aKOHa OOJBIIMX YHUCEeN — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIbI,
MMEIOIIIETO MaTeMaTHIECKy10 (hOpMaIn3aIHIo.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «Ciiy4aiiHble COOBITHSA U BEPOSITHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JIMHUW B Y4YEOHBIH KypC BKJIFOUEHBI HJIEMEHTHl TEOPUU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuanga JaHHOTO y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKUX Y4eOHBIX
KYPCOB.

Copmepxxanne nuHuU «CrydailHble COOBITHS M BEPOSTHOCTH  CIIYKHT
OCHOBOM 151 (DOPMHUPOBAHMS TPEACTABICHUNA O paCHpeAesIeHUH BEPOATHOCTEH
MEXK]ly 3HAUCHHUSMHU CITy4YallHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHON
JIMHUY 3aHUMAET U3yYE€HHUE FEOMETPUYECKOTO0 U OMHOMHUAIBHOTO PaCHpEACIICHUN U



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

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
U3Y4YEHUU CITyYalHBIX SBJICHUH C IMOMOILBIO HENPEPBIBHBIX (YHKIMI. OCHOBHOE
BHUMAaHHE YJEISIETCS NOKa3aTeIbHOMY H HOPMAJIbHOMY PAacHpeIeICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJMYMHAMHU U OINKHCAHHE OTON CBSI3M C TOMOIIBIO
KO3 PUIMEHTa KOPpEIsUUU M €ro BbIOOPOYHOIO aHajora. OTU 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUs», U3YUCHHYIO HA YPOBHE
OCHOBHOIr0 001Iero o0pa3oBaHMs, © BO MHOIOM OIMPAIOTCS Ha CBEICHHS W3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oauH 2JIeMEHT  coAepKaHus, KOTOpPBIM  IpeajlaraeTcs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYTAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJICHHUE C pacipeieiCHuEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIAETCS AKTyaJbHBIM ISl OyIyIIMX aOUTYpPHEHTOB, MOCTYNAIOIIUX HA Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, IICUXOJIOTMEH U
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiIyOJ€HHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 yaca (1 uac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbIN rpad, myTH B rpade: MUKl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTU. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (Mcxo/bl). BeposTHOCTh ciydaitHOro coObITHs. BinM30cTh 4acToOThl M
BEPOSATHOCTU  cOObITHI.  ChydailHple  ONBITBI € PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydalHOTro
skcniepumenTa. Gopmyiia nosHoU BepossTHOCTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIBITAaHUN A0 NepBoro ycmexa. IlepecranoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMAa
Hprorona.

Cepusi He3zaBUCHUMBIX wHcnbITaHuid bepuymnu. CrydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pactipenenenus. Onepanuu HajJ CIy4YalHbIMM BEIMYMHAMH. buHapHas ciyvyaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPUYECKOE H
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIy4alHbIE BEIMYMHBL.MaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl NpUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBaHue, JoTepes). MaTeMaTHuecKoe OXHIaHUEe OWHApHOM cCiryyalHOU
BEJIMUMHBI. MaremMaTH4eckoe OXXHUJAHUE CYMMBbl  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcus ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIyYaWHOM  BEIIMYUHBI
(pactipenenenust). Jlucnepcust OMHapHO#M CcydallHON BeMYMHBI. MareMaTtudeckoe
OXXMJAHUE TPOU3BEICHUS W JUCHEPCHUS CYMMbl HE3aBUCHUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcuss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcus W CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO

pacrpeienieHus.
11 KJIACC



HepasenctBo YebOniméBa. Teopema UebnimeBa. Teopema bepuymnu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpoCTEHIIMX TUIIOTE3 C IOMOLIBIO U3YUYEHHBIX PACIIPEACIICHUN.

HenpepsiBHbIE citydaiiHble BenuuuHBL. [IpuMeppl. @yHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacmnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K NTOKA3aTEIbHOMY PAcHpeeIeHHUI0. 3a1a4n, PUBOIAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
[O0Ka3aTeNbHOIO pacnpeesieHus, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx caywailHbix BenuuuH. KoadduuueHt nuHelHOM
koppemsiiui.  CoBMecCTHble  HAOMIOJEHHMS  JABYX  BEIMYMH. BbIOOpOUHBIH
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYUHHO-
CJIEICTBEHHOU CBS3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBAJAPATOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUK 00YyUaroIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JIOCTUKEHHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOM MIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOIO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YUY€HOro, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCy AeHUI, BOCHPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOMs, HHTEpec K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HApPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYphbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATIBLHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUeHTAIUS
Ha MPUMEHEHHE MATEMAaTHUYEeCKUX 3HAHUW I pelieHus 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY’KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKu Kak cdepbl UYeIOBEUECKOW MAEsITeNbHOCTHU, STaroB €€
pPa3BUTHSL W 3HAYMMOCTH IS Pa3BUTUS LMUBWIA3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO0 JESATEIbHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPECUMS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHHIM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBAaTh ApTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 penieHus ydeOHOW 3agauu  (CpaBHHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpaTh HauOosiee MNOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBATH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKXKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH HHPOPMAIUHU, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HUHTEPIPETHPOBATh HH(POPMAIMIO PA3TMYHBIX BHIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3MyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJbHbIC y4eOHbIC JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaThb CBOIO TOYKY 3pPEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOU CYXICHUS C CYXKICHUAMH APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiudve M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEIICHUs 3a1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlNN U OCOOEHHOCTEN ayUTOPHUH.

PerynsiTuBHbBIC YHHMBepCaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIAH, aJITOPUTM PELICHUS 3a/1auH, BHIOMPATh CIOCO0 peleHHs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW HH(OpMALIHHL.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJIETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYHUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI paboOT, JIOrOBapWBAThCS, OOCYX IaTh TMPOIECC U PE3yJIbTar pabdOoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» M UHBIE), BBIIOJHATH CBOIO YacTh pabOThl |
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayquTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JI€PEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIy4allHOTrO
DKCIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYHYAHBIA SKCIEPUMEHT (OIbIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CIy4ailHOe COOBITHE (DJIIEMEHTApPHBIN MUCXO.)
CIIy4allHOTO  OMbITa, HAXOIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

HaXOJUTh U (POpMyIIMpOBaTh COOBITHS: MEpPEceUeHHE, 00beIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJOXKHOE JAaHHOMY, MCIOJIb30BaTh JUATPAMMBbI
Oiinepa, KOOPIMHATHYIO MPSIMYIO U PELIEHUsS 3a/ay, MOJIb30BaThes (HOpMyIIoit
CJI0’KEHHS BEPOSITHOCTEH JIJ1s1 BEPOSITHOCTEH IBYX U TPEX CIIydalHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAasi  BEPOSATHOCTb,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JI€PEBO CIYyYailHOTO SKCIEPHUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOIIBIO MpaBWIa YMHOXXEHHS, JepeBa
CJIy4ailHOTO OTbITa, HCIOJIb30BaTh (OPMYJIY TMOJHOM BEPOSTHOCTH, (PopMyity
baifeca npu pemienun 3aay, onpeaeisaTh HE3aBUCUMOCTh COOBITUI 0 hopmyJie U
10 OPraHU3alUU CIy4YalHOTO YKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIIy4ailHOrO OMbBITA, PEIICHUs
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4yaillHBIA  ONBIT
(ucnpiTaHue), yclex M HeyJaya, HE3aBHCHMbIE HCIBITAHUS, CEpUsl MCIBITAaHUMU,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun UcnbITaHU bepHyIn, B OmbITe, CBSI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CIy4yaliHas BEJIMYMHA, paCIpeleieHue
BEpOSITHOCTEW, AMarpaMMma paclpeesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETPUYECKOe, ONHOMUAIILHOE PACIIPE/ICIICHHUE;

OIEpUPOBATh MOHATUSMH: COBMECTHOE pPACHpPENEIICHUE JIBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PaclpeiesieHusl IBYyX CIydalHbIX
BEJIMYUH [JIsl BBIJEICHUS pACIpEACNICHUs KaKJI0W BEJIUYMHBI, OMNpEeEICHUS
HE3aBUCUMOCTH  CIyYalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSATHUEM
MaTEeMaTHUYECKOT0 0XKMJIaHUS CIy4yailHOW BeIMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXUAAHUS NpPH PEUIEHUH 3a]a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSIMHU: JUCHEPCHs, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pacrtipenenieHHs) MPU PELIEHUU 3a/1ad, BBIUMCIATH AUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro ¥ OMHOMHAIILHOTO PacCIpeIeICHUN.

K konity 11 kiacca oOyvaromuiicss HayquTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MOJIb3YACh H3yUYEHHBIMU PacpeIeICHUSIMU;

OPUBOAUTH  MPUMEPHl  3a4ay, NPUBOASAIIMX K  [OKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, MNPUBOMAIIMX K HOPMAJIbHOMY  PacCIpElEeiIeHUIO.
OmneprpoBaTh NOHATUSIMH: (PYHKLHS IUIOTHOCTH BEPOSITHOCTH TMOKa3aTEbHOTO
pacnpezenenusi, GyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO paclpeneeHus,
(GYyHKIUS TUIOTHOCTH H  CBOWCTBA HOPMAJIBHOTO PAaCIHpEEICHUS;ONpenesaTh
KO ULIMEHT JIMHEHHON KOPPEIISILIUU, BHIOOPOYHBIN KO PUITUEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
DnemMeHTHl Teopun rpados 3
Crny4aifHbI€ OTIBITHI, CITy9allHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. ClI0’)KEHHE U YMHOXKEHHE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocienoBaTeNbHBIX UCIIBITAHUI.
Wcnbrtanus bepaynnu. Ciaydaiinslii BeIOOp 5
13 KOHEYHON COBOKYITHOCTHU
Crnyualinple BEJTMUMHBI U paclpeiesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue

NPOrpaMmblI Bcero o0pa3oBaTejibHbIE

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe clTydaliHble BETUYHHBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBHOE pacIpeIeTICHIUS

Pacnpenenenue Ilyaccona

CBs13b M@Ky CITy9allHBIMH BEJTMIHHAMH

O00011IeHNE U CUCTEMATHU3aIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtposbHbie padoTsl

I'pad, cBsa3HbI rpad, npeacTaBieHUE 3a1a41 C

1 1
MOMOIIIBIO Tpada

5 Crenensb (BaJieHTHOCTD) BepiiuHbl. [1yTh B rpade. 1
Lenu 1 OUKIBI

3 I'padsr Ha mnockocTu. JlepeBo ciydyaiftHOro 1
9KCHEPUMEHTA

4 CrnyualiHble SKCIIEPUMEHTHI (OIBIThI) U CIIy4YaliHbIE 1
COOBITHS. DIIEMEHTapHBIE COOBITUS (MCXO/IbI)
BepositHOCTB cityuaiiHoro coObitus. BepositHocTn

5 COOBITHI B OMBITAX C PABHOBO3MOKHBIMHU 1
3JIEMEHTAPHBIMH COOBITUAMU
BepostHOCTB cityuaiiHoro cooObitus. BepositHocTn

6 COOBITHI B ONBITaX C PABHOBO3MOYKHBIMHU 1
3JIEMEHTAPHBIMH COOBITUAMU
[Tepeceuenue, 00beAMHEHNE MHOXKECTB M COOBITHIA,

7 IIPOTUBOMNOJIOXKHBIE COOBITUSI. POpMyIIa CII0KEHUS 1
BEPOSATHOCTEN

8 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE 1
BepoATHOCTEN. POpMyJia YCIOBHOM BEPOATHOCTH

9 VYcnoBHas BEpOATHOCTb. Y MHOKEHUE 1
BeposiTHOCTEN. DOpMyIIa YCIIOBHON BEPOSATHOCTH

10 dopmyiia OTHOW BEPOSITHOCTH

11 ®dopmyna baiteca. HezaBucumbie coObITUS




KomOunaropHoe npaBuiio yMHOXKEHUSI.

12 [TepectanoBku u (axkropuan

13 Yucno couerannii. Tpeyronbauk [lackais

14 ®dopmyna buroma HproToHa

15 KonTtponsnast padora Nel: "I'padsl, BeposTHOCTH,
MHO>KeCTBa, KoMOMHaTOpUKa"
bunHapHBIN cTydaliHBIN ONBIT (MCTIBITAHKE), YCIIEX U

16 Heynava. HezaBucumele ucnbitanus. Cepust
HE3aBUCHUMBIX UCIBITAHUH /10 IEPBOIO ycIexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUH J10 IIEPBOTO
ycrexa

18 Cepus HE3aBUCUMBIX UCTIBITAaHUHN bepHysn

19 Cryyaiinblif BIOOp U3 KOHEYHOI COBOKYITHOCTH

20 [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM
AJIIEKTPOHHBIX TAOJHUIL

21 Crnyuaiinas BenuuuHa. Pacripenenenue
BEpOSATHOCTEN. /InarpamMmma pacrpenenenus
Onepanunu Haj CiIydyallHbIMU BEJTMYHHAMH.

22 IIpumepsl pactipenenenuid. bunapHas ciydaiiHas
BEJIMYMHA

93 I'eomerprueckoe pacnpenenenue. buHoMmuanbsHOE
pacnpezneneHue
MaremaTruecKkoe OKHIaHUE CITyYailHON BETUYHHBI.

24 CoBMecTHOE pacripesiefieHue IBYX ClydyalHbIX
BEJIMYUH
He3aBucumsble cirydalinbie BenuuuHbl. CBOMCTBa

25 MaTEMaTUYECKOT0 OKUAaHusl. MaTemaTuueckoe

OKHJaHue OMHApHOM CIydallHOM BEIMYMHBI




MaremMaTruueckoe OKHNJaHHUC T'COMCTPUICCKOTO U

26 - 1
OMHOMHUATIBHOIO pacrpeaeneHuit

27 Jucnepcus U CTaHJApTHOE OTKIOHEHUE 1

28 Jucniepcust OMHApPHOW CIydailHON BEJTUYHHBI. 1
CBolicTBa AUCIIEPCUH
MareMaTHuecKoe 0’KUAaHNe TTPOU3BEICHUS U

29 JCTIEPCUS CYMMBI HE3aBUCHMBIX CITy4alHBIX 1
BEJIMYUH
Jucniepcrst OMNHOMHAIBHOTO pacIpeieIeHusI.

30 [IpakTudeckas paboTa ¢ HCIIOIH30BAHHEM 1
DJICKTPOHHBIX TAOJIUII
Jucnepcusi U cTaHJapTHOE OTKJIOHEHUE

31 reOMEeTPHUUECKOTro pactpeneneHus. . [Ipaktuueckas 1
paboTa ¢ HCIOIBb30BaHUEM IIEKTPOHHBIX TaOIHIL

32 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1

33 KonTponbnas pabora Ne2: "Ucnbitanust bepnynu. 1
Crnyualinble BEJTMUMHBI U pacrpezeneHus"

34 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTtpoJsbHbie padoTsl

Hepasencto YeOnimena. Teopema YeOrbIienra.
Teopema bepuymu. 3akoH OOMBIIMX YUCET

HepasenctBo YeOnimena. Teopema YeOrbIiena.
Teopema bepnyinu. 3akoH O0NbIIUX YUCE

HepasenctBo Yebrimesa. Teopema YeoOblmiena.
Teopema bepuymmm. 3akoH OOMBIIMX YUCET

Br100pOoYHBIi METOT MCCIIEIOBAHUIMA

ITpakTiueckas paboTa ¢ HCIOIB30BAHUEM
3JIEKTPOHHBIX TAOJIUI]

I'enepanbHast COBOKYITHOCTb U CiTydaifHasi BHIOOpKa.

3HAKOMCTBO C BBIOOPOUYHBIMH XapaKTEPUCTHKAMHU.
OneHka cpeJHero U AUCIEPCUU IeHEPAIbHOM
COBOKYITHOCTH C TOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

['enepanbHasi COBOKYMHOCTh U ciy4yaiiHas BEIOOpKa.

3HAKOMCTBO C BBIOOPOUYHBIMH XapaKTEPUCTHKAMHU.
OneHka cpeIHero U AUCIEPCUU TeHEPAIBHOM
COBOKYITHOCTH C TIOMOIIbIO BBIOOPOYHBIX
XapaKTEPUCTHUK

10

OneHuBaHue BEpOSTHOCTEN COOBITUI IO BEIOOPKE

Craructuueckas runoresa. I[IpoBepka npocreimmx
TUIIOTE3 ¢ IOMOILBIO CBOMCTB U3Y4YEHHBIX
pacrpeneneHun

Craructuueckas runoresa. [IpoBepka mpocreitmmx




TUTIOTE3 C TOMOIIBIO CBOMCTB M3YUYEHHBIX
pacrpeneneHui

ITpakTnueckas paboTa ¢ UCHOIb30BAHUEM

11
AIIEKTPOHHBIX TAOJIHUIL

12 [TprMepsl HEMIPEPHIBHBIX CTyYalHbIX BETHUYHH.
OYHKIHS IIIOTHOCTH BEPOSITHOCTH
PaBHOMepHOe pacnipenenenue. [Ipumepsl 3anay,

13 MPUBOIAIINX K TOKA3aTEIbHOMY M K HOPMaJIbHOMY
pacnpezeneHusM

14 @OyHKIUS TIOTHOCTH BEPOSTHOCTH TIOKA3aTEIBHOTO
pacmpenenenus

15 OYHKIHS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpezeneHus
[TocnenoBaTebHOCTh OIMHOYHBIX HE3aBUCHUMBIX

16 coobiTuil. [Ipumep 3anaun, npuBoAIIEH K
pacripenenenuto Ilyaccona

17 [IpakTryeckast paboTa ¢ HCIOIB30BAaHUEM
AJIIEKTPOHHBIX TaOJHUIL

18 KoBapuanust 1ByX CIy4ailHbIX BETUYHH.
Koapdunuent xoppenauuu

19 CoBMmecTHBIE HAOMIOIEHUS JIBYX BEJIMYUH

20 Br160opounslif kK03 GULIHEHT KOppensuuu

21 Paznuune Mexny TMHEMHON CBA3BIO U IPUYUHHO-
CJIEICTBEHHOU CBS3bI0

22 Jluneiinas perpeccus

93 [IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AIIEKTPOHHBIX TAOIIHIL

24 [IpencraBnenne TaHHBIX C TOMOIIBIO TAOJIHIT U




JMiarpaMM, ONKcaTeNbHasi CTATUCTUKA

o5 OMnBITHI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU 1
COOBITUSIMU

26 Brruucienue BeposTHOCTEH COOBITUH C 1
npuMeHeHueM (HopMyIt
Brruncienue BeposaTHOCTEH COOBITHIA C

27 IpUMEHEHHEM TpapUIECKUX METOIOB: 1
KOOpJMHATHAA MpsiMasi, IEpeBo, AuarpaMma Jiinepa

28 Crnyualinple BEJITMUMHBI U paclpeesieHus 1

29 MaremaTrueckoe 0OXHUIaHue CITy4aitHON BEIMYUHBI 1

30 MareMaTH4ecKoe OKUIaHNE CITyYaiiHOH BETUYNHBI 1

31 KoHTtposbHas padota: "BeposTHOCTh U cTaTUCTHKA" 1

39 Borunicnenue BeposiTHOCTEN COOBITUI C 1
npuMeHeHneM (OopMYIT U TpapUIECKUX METOI0B

33 Brruncnenue BeposTHOCTEH COOBITHI C 1
npUMeHeHHeM GOopMyIT U TpapUUecKX METOI0B

34 CrnyualiHble BETUYHUHBI U pacrpeieNieHusl. 1
Marematrnueckoe OKUAaHue CIy4aiHON BEJIMYHUHbI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon ~
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMbl CpeiHero o0mero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHHE, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHSIMH: CIyYalHBINA SKCIIEPUMEHT (OIBIT) U Clay4aiiHoe
coObITHE, >JeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOM) CIy4alHOTO
6.3 OMBITa; HAXOJUTh BEPOSTHOCTU B OINBITAX C PaBHOBO3MOXKHBIMU
CITyJaifHBIMU COOBITHSIMH, HAXOJIUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YUYEHHBIX CITyYalHbBIX SKCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHS: TepeceueHne U OO0beIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE HTAHHOMY COOBITHIO;
' M0JIb30BAThCS JUarpammamu Jisiepa u GOpMyJIoi CI0KEHHs BEpOsTHOCTEN
NP PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAS BEPOSITHOCTh, HE3aBHUCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPABWJIA YMHOXEHUS, C TOMOUIBIO
JiepeBa CIIy4yallHOTO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATHSIMU: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpPUs
6.7 WCIIBITAaHUH, YCIIeX W HeyJlaya; HaXOJUTh BEPOSTHOCTH COOBITHI B CEpUH
' HE3aBUCHUMBIX HCTBITAHUM JI0 TIEPBOTO yCIeXa, HAXOJWTh BEPOSTHOCTH
coOBITHI B cepuH UcTibITaHul bepHym
6.8 OnepupoBaTh  MOHATUSIMU:  Cily4yailHasi  BEJIMYMHA, PACIpECIICHHUE
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon x
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeIHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYMHBIIO
' pacipeieNeHrI0 WK € TOMOILbIO AarpaMm
5.2 OnepupoBaTh MOHATHEM MAaTEMAaTHYECKOrO  OXKUJAHUSA, MPHUBOJIWUTH




IIPUMEPBI TOT'0, KaK IMPUMEHIETCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIy4allHON
BEJIMYMHBI, HAXOOUTb MaTeMaTH4YEeCKOE OXUIAHME 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpEaCICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOILIBIO Tabuui u nuarpamm. Cpennee apudmMeTHIecKoe,
6.1 MeJraHa, HauOoJblllee U HAUMEHbIIIEe 3HAYCHHs], pa3Max, AUCIEPCHUS U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyualiHbple SKCIIEpUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciyuaiiHOro coObITHSA. BIM30CTh YacTOTHIM BEPOSITHOCTHU
' coObITuii. Ciy4ailHble ONBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepaunyu Haja  COOBITHSIMM: I€pECEUEHUE, OOBbEIUHEHHE, IPOTUBOIOJIOKHBIE
' coObItus. uarpammsl Diinepa. opmya caoKeHus: BEposSsTHOCTEN
6.4 VcenoBHass — BEpOSATHOCTb.  YMHOXKEHHE  BeposATHOCTeH. JlepeBo  cily4ailHOro
' skcriepuMenTa. @opmyia noiaHoi BeposTHOCTH. HezaBucuMble coObITHS
6.5 KomOunatopHoe mpaBuio ymHOxeHus. IlepectaHoBku u ¢akropuan. Ywucio
' couetanuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa
bunapHblli ciy4aliHbI ONBIT (UCHBITAaHUE), ycnex U Heyaada. HesaBucumbie
6.6  ucneiTanus. Cepuss HE3aBUCHUMBIX HCHBITAaHUH 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUM bepHym
6.7 CnyyvaitHas BenmuuuHa. Pacnpenenenue BeposiTHOcTel. J[marpamma pacrpeneneHus.
' [Ipumeps! pactipenenennii, B TOM 4Kciie TEOMETPUUECKOEH OMHOMHAIIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKU CIy4YailHBIX BEIMYMH: MaT€MaTH4eCKOE OXHJaHUE,
JUCTepCUsl U CTaHAApTHOE OTKJIOHeHueE. [Ipumepbl npuMeHeHs MaTeMaTH4eCKOro
51 OKMJIaHWs, B TOM YHCIE B 337a4ax W3 IOBCEAHEBHOM >XM3HH. MaremaTtnueckoe
' OXHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTH4YeCKOe OXHUIAHWUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe OKHUJIaHUE U JUCIEPCHUSI TEOMETPUUYECKOTO U
OMHOMHAIBHOTO paCIpeACIICHUMA
5.2 3akoH OOJIBIIMX YMCENl M €ro poJib B HayKe, MpHpone u oduiectBe. BriGopouHbIit
' METO/1 HCClIeOBAaHUM
5.3 IIpuMepsl  HENpPEpBIBHBIX  CllydalHbBIX  BeauduH. [loHATHE O  IUIOTHOCTH




pacrnpeneneHus. 3a1auu, NPUBOIAIIME K HOpMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM pacIpeneIeHUN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IPOBOJUTH J10KA3aTENIbHbIE PACCYKICHUS IPU PELICHUHU 3a]1a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
MOHSTHSMM: MHOKECTBO, TOJMHOKECTBO, ONEpalMy HajJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLIECCOB U SBJICHUM M IIPHU PEIIECHUU 3a]ad, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHITHSIMH: HATypalbHOE YHUCIO, LEJI0e YHUCTO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTEIICHH, CTETICHD C
paroHaIbHBIM TOKA3aTeNIeM, CTENEHb C JICWCTBUTEIBHBIM MOKAa3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAJIBHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YUCCII; YMCHHEC HUCII0Jb30BaTh MPU3HAKHU JCINUMOCTH, HanMEHBIITNN O6H.[I/II>1
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3ada4; 3HAKOMCTBO C pa3/IMYHbIMU MO3UIMUWOHHBIMH CUCTEMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, npeoOpazoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MpOTrpeccusi, TEeOMETpPHUYECKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIIbHOCTH, B TOM YHCJIE C IOMOILBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEpPUPOBATH
MOHATUSMH: TOXJECTBO, TOXIECTBEHHOE IpPeoOpa3oBaHKe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YypaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpoM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3aJa4 U 3a]]a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTH
GYyHKIUHM, SKCTpeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HenpepbIBHas (DYHKIMS, aCUMIITOTHI rpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICT TNPOU3BOJHOHM, TepBooOpasHas, ONpeaeTEHHbIN
MHTETpall; YMEHHWE HaxOJUTh AaCHUMNOTOTHI rpapuka (QYHKIUH;, YMEHHUE
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIIMN (PYHKUMN, HAXOJUTh ypaBHEHHE KacaTeIbHOW K Tpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJAHYIO JJIi HCCIEIOBaHUS (PYHKIIHM,
HaXOIUTh HaAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpauKd MHOT'OWIEHOB C HCIIOJIB30BAHMEM almapaTa MaTeMaTHYecKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
pelleHUss B IPUKIAIHBIX, B TOM YHCIE€ COLHAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpajga, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIHUPOBAHUA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMs (pyHKIMHA, NIuHEeHHas (QYHKUMSA, KBaapaTu4yHas (QYHKLHS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCMOJIb30BaTh Tpa(UKK Ul U3yYeHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734y W3 JAPYIHX Y4eOHBIX MPEAMETOB W 3a/a4y U3 peallbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduku QYHKUMHA JUIsl pelIeHUs] YpPaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH YHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOJAOOHOCTh pe3yJbTaTOB; YMEHHE MOJIEIUPOBATH
peanbHbIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpelHee apupMeTHdecKoe, MeIuaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIAThH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCael0BaTh COBMECTHBIE

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKCHHS W YMHOXEHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYJIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CIIlydaiiHas BEJIMYMHA, pPACHpelesieHHe BEpPOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CllydallHOW  BEJWYMHBI, (YHKIMH  pACOpelesieHuss U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHUN I PEIICHUs 3a7ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHWE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHMIA,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHUS UL PEHICHUS 3a/1a4; OIECHUBATH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MHOHSATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIM yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, NapaJUIETbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAy MNpsMOM H TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOSAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCHOJIb30BATH MPHU PEUICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWAAb (GUTYpbl, 00BEM (UTYpHL,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, Mapajjenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
IIOBEPXHOCTU NHUPAaMHUbl, MPU3MBI, KOHyCa, LWIMHIpPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpPTKa IMOBEPXHOCTH, CEUEHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYca; yMEHHE CTPOUTh CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHNS, UX CEUYCHHS, B TOM YHUCIIC C MIOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPECICHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; yMEHHE TMPOBOAUTH Kiaccudukanuio ¢Guryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIIOJIB30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
pCLICHUH 3aJa4; HAXOJUTh T'COMETPUYCCKHE BEIMYUHBI (JUITMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM;, YMEHHME BBIUHCIATH T'€OMETPUYECKHE BEIUYHHBI
(mHA, yTOJN, IJIOMIAah, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHCIE: IJIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpaA, TUiomanab chepsl; 00béM Kyoa,
IOpSMOYTOJBHOTO —MapajlieNienunesia, MUPaMUIbl, MPU3MBL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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YMeHne ornepupoBaTh MOHATHUSMU: MPAMOYTOJbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIO, pa3JIoKeHHWE BEKTopa Mo Oas3ucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3ZBEIAECHUE, YIOJl MEXAY
BEKTOpAaMHU;, yMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMmenune BI)I6I/IpaTI) HO)IXO}I?II]_[I/Iﬁ MCTOJ OJid pCIICHUA 3aa4i; IOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3YUYCHHUU TPUPOAHBIX U O6H.[CCTBCHHBIX
mponeccoB u ﬂBHeHI/Iﬁ; YMCHHUEC pacClio3HaBaTb IIPOABICHHUEC 3aKOHOB
MAaTCMaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MAaTCMATUYCCKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUYECKON HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BeIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Pammonanbubie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOHM, IPOLEHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaibHOH cTemneHu. JlelcTBUs ¢ apupMeTHIECKIMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm umucna. [lecaTnynble U HaTypajibHbIE JOrapupMbl

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, PaBUIa OKPYTJICHHS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHEIE ypaBHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TpaPUKH




OyHkMs, cnocoObl 3amanus QyHknuu. ['paduk yakuun. B3zaumHo oOparHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe GyHKIMU. [lepuoanueckue GpyHKIUN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkumu. Hymu ¢yHkmmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBI (GyHKIuH. HauOonbpiiee W HauMeHbIlee 3HAYECHUE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass GyHKIMS C HaTypalbHBIM M IENbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINN, X CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢ynkmmit. CpoiicTBa  (QyHKIHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. opmyra CI0KHBIX IPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas pynkumu. [Ipon3BoaHbIE YIEMEHTAPHBIX (YHKIHHA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne Haubosbliero 1 HauMEHBIIEro 3HaueHusl QyHKIUKA Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena 1 MOBEpXHOCTU BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






