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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeHEro oomiero oopasoBanus. Y4eOHbIN Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarTcsi NPEJCTaBlIeHUS OO0Yy4YalolmUXCsi O METOJaX  HCCIIEIOBAHMS
U3MEHYMBOTO MHpPA, pPaA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

ConmepxaHue ydeOHOro Kypca HAalpaBlI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE NPEACTABICHUA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0y4aromuxcs 10JKHO c(hOpMUPOBATHCA MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL  ONMCaHUS  aHTPONOMETPUYECKUX W JeMorpauyueckux  BEJIMYUH,
NOTPENIHOCTE B pa3M4HbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CHEIUATbHOCTEH, HO TaKXe COLUAIbHBIX M ICHUXOJIOIMYECKUX, MOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCy>KJeHHe 3aKOHa OOJBIIMX YHUCEeN — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIbI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIuio.

B cooTBeTcTBMM € yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JIMHUN B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOrO0 y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conmepxxanne nuHuM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 151 (DOPMHUPOBAHMS TPEJICTABICHUM O paCIpelesieHUd BEPOSATHOCTEHN
MEXK]ly 3HAUCHHUSMHU CIy4YailHbIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKA3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUI», U3yYECHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUILY BpeMeHU. O3HaKOMJICHHE ¢ pacipeieicHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
yYIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTUKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Henemo), B 11 xmacce — 34 waca (1  wac B HEHEIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaJICHTHOCTD)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcriepumenTa. Gopmyna nosHou BeposaTHocTH. Dopmyna balieca. HezaBucumeblie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucHbITaHuld bepuymmu. CrydaifHelii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTHYECKOTO  OXKHMJIAHUS
(ctpaxoBaHue, JioTepes). MaTeMaTHdecKoe OXHIaHWuEe OWHApHOM cllydalHOU
BEJIMYMHBI. MaremMaTudyeckoe OXKHUJIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucnepcust OuHapHO# cydyailHON BeMUYWHBI. MaTeMaTHdeckoe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcwss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo UebOniméBa. Teopema UedniméBa. Teopema bepuymmm. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE citydaiiHble Beau4uHbL. [IpuMeprpl. @yHKIHA IIIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpezesieHus, QyHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HaOMIOJAEHMST JBYX  BEIMYUH. BbIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIIEICTBEHHON CBA3bI0. JIMHEWHas perpeccus, METoJ HaWMMEHBIIMX KBaJPaTOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHb)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

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,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKaxX, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uuecKass aKTUBHOCTbh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOMW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJOTUUECKUX MPoOIJieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



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

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMHU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJA/JE€Th HABBIKAMU  I[IO3HABATEIbHOM  pedieKcMM  Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX IaTh TMPOIECC W Ppe3yiabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, LUKI, JEePeBO, CTENEHb BEPIIMHBI, JIEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaXOJUTh U (POpMYyIHUPOBATh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyHYalHBIX COOBITHIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIIy4ailHOTO OMbITa, HCIOJIb30BaTh (POPMYINY TMOJTHOM BEPOATHOCTH, (opmyiy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHUH CIy4ailHOIO OMbITA, PEIICHUs
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITHI: B CEPUM HCHBITAHUWA O MEPBOrO YyCIexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE PACTIPE/IEIICHHE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE pPaCHpPENENICHUE [BYX CIyYalHbIX
BEJIMUYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO pacHpeiesieHusl IBYX CIydalHBIX
BEJIMYMH [JIs1 BBIJCICHUS pACIpEACNICHUs KaKJI0M BEJIUYUHBI, OMNpeeIeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJHMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OXKUJAHUS CIy9ailHOW BEJIMUMHBI (pacipeeseHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHMIAHUS TMPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OMNEPUPOBATH TMOHATHSAMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipenenieHns) MPU PELIEHUU 3a/1ad, BBIUMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, NIOJIb3YACh H3yUYEHHBIMU PACIPEIEICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3a/lad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBath NOHATUAMH: (DYHKUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEebHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeieeHHs,
(GYHKIMS TUIOTHOCTM H  CBOWCTBA HOPMAJbHOTO PaCHpPECICHUS;ONPenesITh
KO3(PULIMEHT TUHEHHOU KOPPEJISILIUU, BRIOOPOUHBIA KOA(D(PHUIIMEHT KOPPEIISIUY.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabubie | IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 DneMeHTHI Teopur rpados 3
5 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. CII0’KEHHE U YMHOKEHHUE 5
BEPOSATHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 DneMeHTH KOMOMHATOPUKH 4 1
Cepuu nocie10BaTeNbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepuymm. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuyaiiHble BEJITMUHHBI U paclpeesIeHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrtpoabnbie | Ilpakruueckue

NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC

padoThI padoThI
pecypcsl

3aKoH OOJBIINX YHCET

DJIEMEHTBI MaTEMATUYECKON CTATUCTUKU

HenpepsiBHBIE CiTydaliHbIE BETMYUHBI

(pactipeenienusi), oka3aTesIbHOE U 4

HOPMAaJIbHOE pacrpeeieHust

Pacnpenenenue Ilyaccona

CBsi3b MEXY CIIy4allHBIMHU BEJIMYUHAMH

O0o01IeHre U CHCTeMAaTU3alus 3HAHUH 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HbI rpad, npeacTaBieHue
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJIGHTHOCTD) BepiInHbL. [1yTh
B rpade. Llenu u nukisl

I'padbr Ha mnockocTu. [epeso
CJIy4alfHOTr 0 3KCIIEpUMEHTA

Ciy4aifHble SKCTIEPUMEHTHI (OIIBITHI) U
CIIy4aiiHbIe COOBITUS. DIEMEHTapHbIE
cOOBITHSI (MCXObI)

BeposTHOCTH citydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHI B OTBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSMU

BeposTHOCTH citydaiiHOTO COOBITHS.
BepositHOCTH cOOBITHIT B OIIBITaX €
PaBHOBO3MOKHBIMU AJIEMEHTaPHBIMU
COOBITUSMHU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITHI, MPOTUBOIMOJIOKHBIE
coObITust. @opMyia CI0KEHUS
BEPOSATHOCTEM




VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyria yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. DPopmyra YCIOBHOMN
BEPOSITHOCTH

10 ®dopmyna MOTHONW BEPOSITHOCTH

1 ®opmyia baiieca. HezaBucumbie
COOBITHS

12 KomMb6uHnaTopHOE paBUI0 YMHOXKEHHUSL.
[lepecTanoBku u paxkropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna 6unoma HeroTona
KonTtponpsnas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka"
buHapHBIN Cily4ailHBINA OIBIT
(ucmibITaHue), ycrex U HeyJaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUN A0 IEPBOTrO
ycrexa

17 Cepust HE3aBUCUMBIX HCTIBITAHUH J10
MEPBOro ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnynnn

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
VICIIOJIb30BAHUEM JJIEKTPOHHBIX TAOJHIY

21

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

22

Onepanuu HaJl CIy4alHbBIMU
BenuunHamu. [Ipumepsl pacnpeneneHuil.
bunapnas cirydaiinas Beau4uHa

23

FGOMeTpI/ILIeCKOG pacipeaciacHuc.
bunomuanbHOE PacpeaciICHuC

24

MareMaTtnueckoe 0KMIaHNE CIIy4alHON
BeIM4MHbI. COBMECTHOE paclpeeiIeHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiyyaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUIAAHMUSL.
MareMaTHueckoe 0KuAaHne OUHApHOM
CIIy4yallHO! BEIUYMHBI

26

Maremarndeckoe oXugaHue
F€OMETPUUECKOT0 U ONHOMHUATBHOTO
pacnpeneneHui

27

Hucnepcust u cTaHAapTHOE OTKJIIOHEHUE

28

Jucnepcust OMHApHOM cirydaitHON
BeIMYMHbL. CBOWCTBA JUCTIEPCUU

29

Maremarnyeckoe oXUgaHNUE
MPOU3BEJECHHUS U TUCIIEPCUS CYMMBI
HE3aBHCUMBIX CIIyYalHbIX BEJIMYHH

30

Jucnepcust GMHOMHUATBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢




MCTIOJIb30BAHUEM DJIEKTPOHHBIX TaOIHUIY
Jlucnepcust U CTaHJAPTHOE OTKIIOHCHUE

31 TEOMETPHUYECKOTO PaCIpPEICICHHSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
Kontposbnas padora Ne2: "McnbiTanus

33 bepnymnu. CrydaifHple BETUYUHBI U 1
pacrnpenenenus"

34 O0o01IeHre U CHCTeMAaTU3alus 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepasenctBo YeoOrnimera. Teopema
Yeorimena. Teopema beprymu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

Br100opouHBIif METO] MICCIIEIOBAHUIMA

[TpakTrdeckas paboTa ¢ UCMOIB30BaHUEM
AJIIEKTPOHHBIX TAOJIHUIL

I'eHepasibHast COBOKYITHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctukamu. OLieHKa CPEHErO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepucTukamu. OLieHKa CPETHErO U
JUCIIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHuBaHue BEPOSTHOCTEN COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIKO CBOMCTB
U3Y4YEHHBIX pacIpeneleHuin

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

11

HpaKTI/I‘-ICCKaH pa60Ta C HCIIOJIB30BAHHUCM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMeps! HEPEPBIBHBIX CIIyYalHbIX
Benn4nH. OyHKIUA II0THOCTH
BEPOATHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepst
3aa4, IpUBOJAIINX K ITOKAa3aTCJIIbHOMY U K
HOPMaJIbHOMY pacIlpeeeHUsIM

14

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOr0 paclpCACICHUA

15

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocnenoBaTenbHOCTh OJIMHOYHBIX
HE3aBUCUMBIX coObITHIH. [Ipumep 3amaun,
npuBOALIEH K pacnpenenenuto Ilyaccona

17

[TpakTrueckas paboTa ¢ HCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUII

18

KoBapuanus AByX ciiy4yallHbIX BEJIWYMH.
Koaddunment xoppensuuu

19

CoBMeECTHBIE Ha6J'IIOIIeHI/IH ABYX BCJIIMYHH




20

Bri6opounsiii k03 puimeHT Koppensuu

Paznuune Mex 1y IMHEWHOU CBA3BIO U

21 IIPUYMHHO-CJIEACTBEHHOU CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTrueckast paboTa ¢ HCIOIB30BaHUEM
AIIEKTPOHHBIX TAOIIHUIL
[IpencraBieHue JaHHBIX C IOMOIIBIO

24 TaOJIHI] ¥ TUarpamm, orucaTeIbHas
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Brruucnenue BeposTHOCTEH COOBITHI C
npUMeHeHHeM GopMyI
Boruncnenue BeposiTHOCTEN COOBITHI €

97 IpUMEHEHHEM TPaQHIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
Iuarpamma Oiliepa

28 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

29 MareMaTnueckoe 0KMIaHUE CIIy4aliHOU
BEJIMYNHBI

30 MaremaTnuecKoe OKHIaHUE CITyYAHON
BEJIMYMHBI

31 KonTponbhas pabota: "BepostHOCTb U
craTuctuka"
Brruucnenue BeposiTHOCTEH COOBITHI C

32 npuMeHeHneM GopMyIl U rpaduyeckux

METOJ0B




Brraucnenue BeposaTHOCTEH COOBITHIA C

33 npuMeHeHueM (Gpopmyi u rpaguaecKkux 1
METO/IOB
Crnyvaiinbple BeIMYMHBI M PACIIPEICIICHUS.
34 Maremarnueckoe 0KMIaHNUE CIIydalHON 1
BEJIMYUHBI
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTath ¥ CTPOUTH TAOJHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe, MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHHE, pa3MaX MacCHBa YNCIOBBIX JaHHBIX
OnepupoBaTh HOHATHAMMU: CIy4alHbIM SKCIEPUMEHT (OMBIT) U ClydaiHoe
coObITHE, 3JIEMEHTapHOE COOBbITHE (JIEMEHTApHBI HCXO0J) CIy4ailHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITAX C PaBHOBO3MOXKHBIMU
CIIy4aHBIMU COOBITHAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTU COOBITHI B
M3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxonute u ¢dopMynupoBaTh COOBITHS: IepecedeHne H OObeAUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAaHHOMY COOBITHIO;
' M0JIb30BAThCS JUarpammamu Jisiepa U GopMyJIoil CII0KEHUs BEPOSITHOCTEH
IIPU pELIeHUH 3a1a4
OnepupoBaTb NOHATHAMU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJHUTh BEPOSITHOCTU C IMOMOUIbIO IMpaBWJIa YMHOXEHHS, C IOMOIIbIO
JIepeBa CIIy4allHOT'O OIbITA
6.6 [TprMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPH PEILICHUH 3a1a4
OnepupoBaTh MOHATUSMHU: HCHBITAHUE, HE3aBUCUMBbIE HCIIBITAHUS, CEPUs
6.7 UCIBITAaHUM, YCIIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUI B cepuu
' HE3aBUCHMBIX HCIIBITAHUH 1O IEPBOr0 YCIeXa, HaXOAUThb BEPOSATHOCTU
coObITHI B cepun ucnbiTanuii bepuymnnu
6.8 OnepupoBaTh  NOHATUSMHU:  ClIy4aiiHass  BEJIMYMHA, pacHpenesieHue
' BEPOATHOCTEN, AUarpaMma pacrpeaeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUH  CIIydallHOM  BEJIMYMHBIIIO

pacripeneNeHHIO WIIA ¢ TIOMOIIBIO THarpaMm




OHGpI/IpOBaTI: IIOHATUEM  MAaTCMaTH4YCCKOI'O OXUaaHuA, IMPUBOJUTH
IIPUMEPBI TOI'0, KaK IMPUMCHACTCA MAaTEMATUUYCCKOC OXHUAAHHC CJ'Iy‘IﬂfIHOfI

52 BEJIMYMHBI, HAXOJUTh MaTeMaTH4YeCKOe OXHUJaHHEe [0 JIAHHOMY
pacrnpeeNeHUIo

5.3 WmeTs npencTaBieHne o0 3aKoHe OOJBIINX YUCET

5.4 HmeTh npescTaBiieHne 0 HOpMadbHOM pacrpeaeIeHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEH U CTATUCTHUKA

6.1

[IpencraBieHre JaHHBIX ¢ TOMOIIBIO TabmuIl U nuarpamMm. Cpennee apupmeTuyeckoe,
MeauaHa, HauOoJiblliee U HauMEHbIIee 3HAUYCHUsI, pa3Max, AUCIEPCUsS U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyualiHble SKCIIEpUMEHTHI (OIBITHI) U CIy4ailHble COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH ciydaitHOro COOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuii. CiydaiiHblE ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHIA B OITBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUSMU

6.3

Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
coObITus. uarpammsl Diinepa. @opmyna ciaoxkeHus: BEposTHOCTEN

6.4

YcnosHas BCPOATHOCTbD. YMHOXEHUE BepOHTHOCTCﬁ. I[epeBo cnyqaﬁHoro
9KCIICPUMCHTA. q)opMyna MOJTHOM BCPOATHOCTHU. HezaBucuMeble cOOBITHS

6.5

Komb6unaropnoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HerotoHa

6.6

bunapHblli cinydaliHbI oOmBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumbie
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUI 10 mepBoro ycrexa. Cepusd
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Crnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpeznesieHus.
[Tpumepsl pacnpesesieHuii, B TOM YHUCIIe T€OMETPUIECKOEN OMHOMUATIbHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTepUCTUKH CIIyYallHBIX BEJIMYMH: MAaTEMaTUYECKOE OXHUIaHUE,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepsl mprMeHeHusT MaTeMaTUYeCcKOoro
OKMJIaHUS, B TOM YHKCJIE B 3aJadyax M3 MOBCEAHEBHOM XU3HHM. Maremaruueckoe
OXHMJIaHWE OWMHAPHOW CIIy9ailHOW BETWYMHBI. MaTeMaTHYeCKOe OXKUIAHUE CYMMBI
CIIy4aiiHbIX BeJIMYMH. MaTeMaTu4yeckoe 0KHIaHue U JUCTIePCUsi TEOMETPUUECKOro U
OMHOMHAIBHOTO paCIpeACIICHUM

5.2

3akoH OOJIBIIMX YMCENl M €ro pojib B Hayke, MpHuponae u oduiectBe. BriOOpoUHBIit
METOJI MICCIICIOBAaHU I




5.3

IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BeauduuH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaadu, NPUBOAAIIUE K HOPMaIbHOMY pacnpeneneHuto. [lonsatue o
HOPMaJIbHOM paclpeicIeHun




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPSIeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 001ero
o0pa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNnbCcTB, aNrOpUTMAMM pELICHHs 3ajad;
yMeHue ¢GOpMyIHpOBAaTH W OINEPUPOBATH TOHATHIMH: OIpE/ACICHNUE,
aKCMOMa, TEeopeMa, CJEICTBUE, CBOWCTBO, IPHU3HAK, JI0KAa3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMeHHE (OPMYIHPOBATH
o0paTHOE M NPOTHBOIOJIOXKHOE YTBEp)KJEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTeMaTHYeCKON WHIYKIIUHY;
IPOBOJUTH JI0KA3aTelIbHbIE PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJECHUN; yMEHHE  OINEepUpPOBaTh
MOHSTUSAMM: MHOKECTBO, MOJMHOYKECTBO, OINEpalMy HaJ MHOXKECTBaMH;
YMEHHME UCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINMCAHUS PEATBHBIX IPOLECCOB U SBICHUN U NPU PELIECHUM 33134, B TOM
YyHclie U3 IPYruX y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, Ipad Ha MIOCKOCTH; YMEHHUE 3a1aBaTh
U ONMCHIBaTh Tpadbl pa3IMYHBIMU CIIOCOOAMHM; UCIOIb30BaTh Tpadbl Mpu

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypalbHOE 4YHCIIO, LEJN0e YHCIIO,
CTETIeHb C IIeTBIM ITOKa3aTelieM, KOpeHb HaTypalbHOW CTENEHH, CTENEHb C
palMOHATIBHBIM TTOKa3aTelleM, CTeNeHb C JEHCTBUTENbHBIM MOKa3aTeseM,
JorapuM dUYHClIa, CHHYC, KOCHHYC WM TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIIUI 001Nt
JeNUTeNlh W HauMeHbIlee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMCHHE BBIIOJHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpasoBaHusi APOOHO-
pAallMOHANBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiacaA0BaTCIbHOCTD, aqu)MCTHHGCKaH nmporpeccust, TrcoOMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAIOIasi TI'e€OMETpHYECKas IPOTPecCHs;
YMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeETh
MIPOU3BOJUTh apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
MOHATUSAMU:  MaTpuma 2X2  u  3x3, onpefenuTedb  MaTpUIbI,

FGOMeTpI/ILIGCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue ONCprUpoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUSA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUK. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHﬁ, HCpPaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HEPaBCHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MAaTEMAaTUUYCCKHX

3a/laq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUU U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHE HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOM3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOoBaHUSA (YHKIHH,
HaXoJuTh HauOOJbIIME W HAUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C HCIIOJIb30BAaHUEM arlllapaTa MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHs HAWIydlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIMPOBAHUA C

noMoIkio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3MLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIus,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(puKH Uil U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j1a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH;, BBIpaXaTh (OpMyJIaMH 3aBHCHMOCTH MEXIY BEINYHHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/1a4l M3 00JAaCTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YPAaBHEHMs, HEpPaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJpIlIee U HaMMEHbILIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMaIIKIo, PEJCTaBICHHYIO B Ta0lMIax, Ha AUarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaIbHbIX MPOLECCOB U SBJICHUH; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabaMIl W  JAuWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBbIE, B TOM YHUCJIE C MPUMEHEHHEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpaMuecKn HCCIeI0BaTh COBMECTHbIC

HAOJII0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh NOHATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUecKHX METOJ0B; IMPUMEHSIThH
GOpMyIIBI  CIIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CllydaiiHas BEJIMYHMHA, pPACIpelelieHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENMYMHBI, (QYHKIUW  paclpeieiieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEACICHHUN I PEIICHUs 3a7ad;
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJBIIUX YHCE, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHUE TMPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIA pe3ynbTaT

YMeHue onepupoBaTb  IMOHATUAMM: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA yIJia, IUDIOCKUN Yo, IBYIPaHHbIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MEXAy IIPAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI IUIAaHUMETPUH, YMCHHUC OILCHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYecKHe
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpPaHHUKA,
Ky0, mapajuienenures, OpuU3Ma, NOHpamMuia, (Urypa U TOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUIBI, MPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, M300paXkaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C ITOMOILIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA IF€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAencHus u3ydaeMbIx (pUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (UTryp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOJAUTH KiaccupuKanuioo Guryp Imo
Pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  OonepupoBaTh NOHSATHUSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MO0a00UsS, NOAO00HBIE (UTYPBI;, yMEHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYECKHE BEITUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 pEAThbHOW JKWU3HU, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, IUIOMaAh, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HCIOIb3YS
U3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
PSIMOYTOJIBHOTO ~ TIApaJUIeNICITUIeIa, MUPAMUIBI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, [1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX q)Hpr
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIf/'I u KOOp,Z[I/IHaTHLII\/'I MCTO

AJI pECHICHUA TrCOMCTPHUICCKUX 3a74a4 1 3aJia4 JPYTHUX y’—Ie6HI)IX npeaAMETOB

13

YMeHne BRIOMpATh MOAXOASIIUA METOJT IS PEIISHUS 3a]1a4H; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHWU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MAaTEMaTHYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna u BIYUCIECHUSA

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCel

12 Panyonanehple  uyncna. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOM, IPOLICHTHI,
' 0OECKOHEUHBIC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. JeHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1enbsiM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETIeHU

15 CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOI0 apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPaAIbHBIE JIOTapUPMBI

HevictButenbHple  4ucia. Apu@METHYECKHE OIepaluud ¢ JIeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3yibTara BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

21 Llenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie u 1poOGHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEHCTBA

2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CHcTeMbl U COBOKYITHOCTH YPaBHCHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie u HeuéTHbIe GyHKUMU. [lepruogunueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuud. Hymm ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI GyHKiuu. Haumbonbiiee u HavMeHblllee 3HAUYCHUE
(GYHKIIMHM Ha IPOMEXKYTKE
33 Crenennass (yHKIUSI C HAaTypajJbHBIM U LEJNbIM ToOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opMyIia CII0KHBIX TPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeHenne NpPOM3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 AKCTpeMyMbl. HaxoxmeHne HanmOOJBIIEr0 W HAMMEHBINErO 3HAYeHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBoo6pasnas. UnTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoxecTBO, onepanuu HaJ MHOXKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTaTUCTHUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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