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MNOACHUTEJBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBIISICTCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yrayOaE€HHOTO YPOBHS Ha YPOBHE CPEAHEro 001Iero oopa3oBaHus. YueOHbINH Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYHAIOIINXCSI CTATUCTUYECKON KYJIBTYPhl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramarwTcsi NpeICTaBlIeHUs] OO0ydaloIMUXCsi O METoAaX HCCIeAOBaHUs
U3MEHYMBOTO MHpPA, pa3BUBACTCSl IOHMMAaHUWE 3HAUYMUMOCTH U  OOILIHOCTH
MAaTeMaTUYECKUX METOJOB ITO3HAHUA KAaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeIUICHWE 3HaHUM,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y o0ydaromuxcs JOJKHO CPOPMUPOBATHCS MPEICTABIECHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIss  ONHUCAHUS  aHTPONOMETPUYECKHX M JeMOrpaduyecKuX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MTPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIseTcss 0a30i i1 OCBOEHHUSI BEPOSATHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELMAIBHOCTEW, HO TaKXe COLMAIbHBIX U IICUXOJOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 4YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOcyXJeHrne 3aKkoHa OOJBIINX uucesl — (yHIaMEHTAJIBHOTO 3aKOHa MPUPOJbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (POopMaIn3aluIo.

B cooTBeTcTBUM C yKa3aHHBIMHM IIeJIIMA B CTPYKType YydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coziepkaresibubie TUHUM: «CiyyaiiHble cOOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUN B y4EOHBIH KypC BKIIIOUEHBI 3JIEMEHTHI TEOPHUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [UJISI IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEeMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEICTABICHUNA O PACIPEACICHUA BEPOATHOCTEH
MEKly 3HAYCHUSAMH CIIy4aMHbIX BEIUYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JIMHUY 3aHUMAET U3yUYEeHUE F€OMETPUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMUA BEJIMYMHAMU U
pacnpesiefieHUsMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloOlMXCS Ha OMNHCAaHUM U
W3YYEHUU CIy4alHbIX SIBIICHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMK. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEeICHHSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTCs 0O3HAKOMMTEIBHOE HW3YyYEHUE CBSI3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU W OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
Kod(duiieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOIr0 00mero o0pa3oBaHHs, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMUTEIBHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIyYalHbIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HaAKOMJICHUE C pacipeieiCHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
YIPaBJICHUEM.

Ha wu3yduenue yueOHOrOo Kypca «BeposTHOCT, U CTaTHUCTHKa» Ha
yriIyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CteneHb (BaJICHTHOCTD)
BepnHbIL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyyaliHble SKCTIEPUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepatuu Haj COOBITUSIMU: TepecedeHue, 00beIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiyyallHOTO
skcriepumenTa. Gopmyna nosHoOM BeposTHocTH. Popmyna balieca. HezaBucumeblie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. IlepecranoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnbiTaHud bepnymmmn. CrydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHoctel.  [{marpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BesiMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHMAIILHOE.

CoBMecTHOE pachpelesieHHe JIByX Ciy4dalHbIX Beau4yuH. He3aBucumblie
CIIy4ailHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXHUJAHUE CIyYalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHJIAHUS
(ctpaxoBaHmMe, JoTepes). MaTemaTHUecKoe OXHIaHWEe OWHApPHOU CIy4dalHOU
BEJIMYMHBI. MaremMaTndyeckoe OXHUIAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
MaremaTnueckoe OXKUJaHUE r€OMETPUYECKOTO " OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BEIMYUMHBI. MaTeMaTH4YEeCKOe
OXXKUJAHHUE TMPOU3BEICHUA M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucnmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pacnpeneneHusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrpenencHusl.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema UeOniméBa. Teopema bepuymmu. 3akon
Oonpmimx  uyucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepbiBHbIE cilydaiiHble Beau4uHbL. [IpuMeprpl. @yHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY paclpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacupeesieHus, (yHKIUS IIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3agauw,
IIPUBOJAIIME K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHbix BenuuuH. Kosdpduuuent nuHeiHON
koppemsiiui.  CoBMeCTHble  HAOMIOJEHHMS  JBYX  BeIMYMH. BbIOOpOYHBINI
KOd(phULMEHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKTAHCKON HUJEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJOB UCKYCCTBA;

S) pu3n4ecKOro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymedr mnpodeccnr W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



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

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble ornueckue aeiicTBU:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IMPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICJICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (opMyIupoBaTh W  TMPEOOPA3OBBIBATH  CYKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAEHHUsS, MCCIECAOBAaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUIUTH MHPOpPMAMH, JAaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIuyHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
HeasIMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3PEHHUS B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSICHCHUHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWIACHU, HAILCIICHHBIC Ha IIOHUCK
pel_HeHI/ISI, COIIOCTABJISITH CBOHU CY)K)IGHI/ISI C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICOA0BaHUs],
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayl, BEIOMPATh CIIOCO0 PELIECHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEeIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eSITEJIBHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mMpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYX AaTh TMPOIECC W Ppe3yiabTar pabdoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTCs:

CBOOOJHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUN rpad, CBSI3HBIN Tpad,
nyTb B rpade, Uenb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIyYalHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4allHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMyIHUpPOBaATh COOBITHS: MEpEceUeHHe, 00bEIMHEHUE TaHHbIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArPaMMBI
DOiinepa, KOOPIMHATHYIO MPSIMYIO U PELIECHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIY IOJTHOM BEPOSITHOCTH, (POpMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHM CIy4yalHOTO OIbITa, PELICHUs
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yaWHBIA  OMBIT
(ucblTaHue), yClex M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM HCIBITAHUW 1O IEPBOrO ycnexa, B
CEepUM UCIBITAaHUN bepHyJUIH, B OMBITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: ClIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMma pacrnpeicicHus, OuHapHas CiydailHas BeJIWYWHA,
reOMEeTpUYECKoe, OMHOMUAIILHOE PACIIPECIICHHE;

OIEpUPOBATh MOHATUSMH: COBMECTHOE pPACHpPENENICHUE JBYX CIy4YalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PaclpeiesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIsl BBIJCICHUS pACIpEAeNICHUs KaKJI0M BEJIUYMHBI, OMNpe/eIeHUs
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUJAHUS CIy4ailHOW BEJIMUMHBI (pacipeeseHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TMPU PEUICHUU 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSMH: JAUCHEPCUS, CTAHJAPTHOE OTKIOHEHHUE
CIIy4yallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipenenieHHs) MPU PELIEHUM 3a/ad, BBIYUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PacpeIeICHUSIMU;

OpUBOAUTH  MPUMEPHl  3aJay, MNPUBOIAIIMX K  [OKa3aTeJIbHOMY
pacmpesesieHnIo, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeleHUIO.
OmnepupoBaTh NOHATUAMH: (DYHKLHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeeICHuUs,
(GYHKIUS TUIOTHOCTH ©  CBOWCTBA HOPMAJbHOTO PACHpPECICHUS;ONPEnesITh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JyekTpoHHbIE (IU(pPOBBIE)
Kontpoabusbie IIpakTunuyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTbI padoTbl
bu6mmoreka [IOK
1 DneMeHThI TeopuH rpaoB 3 0 0 https://lesson.edu.ru/902.4/77?class=77
) CriyuaiiHble OIBITHI, CIIy4aiiHbIe 3 0 0 bubinorexa IOK
COGBITHS U BEPOSTHOCTH COOBITHiA https://lesson.edu.ru/902.4/777class=77
Onepanuu HaJl MHOYKECTBaMU U bu6mmoreka [IOK
coOprTuaAMU. CI0KEHUE U https://lesson.edu.ru/902.4/77?class=77
3 YMHOKEHHE BEPOSTHOCTEH. 5 0 0
VYcnoBHas BEPOSITHOCT.
HezaBucumeblie coObITHS
bu6mmoreka [JOK
4 DneMeHTBI KOMOUHATOPHKH 4 1 0 https://lesson.edu.ru/902.4/77?class=77
Cepuu nocnenoBaTenbHbIX bubnmnoreka [JOK
5 ucnelTanuil. Mcnbitanus bepuymnnu. 5 0 0 https://lesson.edu.ru/902.4/777class=77
CrnyyaitHblii BBIOOp U3 KOHEYHON
COBOKYITHOCTH
6 CrnydaiiHble BETUYUHBI U 14 1 0 bubmuorexa LIOK
pacipeieNenns https://lesson.edu.ru/902.4/77?class=77
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

[TPO'PAMME




11 KJIACC

KoaundecTBO 9acoB
HaumeHnoBaHue pa3iesioB U TeM DJieKTpoHHbIE (I (POBHIE)
Ne n/m Kontpoabnbie IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
bu6mmoreka [IOK
1 3aKoH OOMBIIMX YHCel 5 0 0 https://lesson.edu.ru/902.4/77?class=77
) DJIeMEHTHI MATEMATUYECKOH 6 0 0 bubmuorexa [IOK
CTATHCTHKH https://lesson.edu.ru/902.4/77class=77
HenpepsiBHbIe cyuaiinbie bubnnoreka [JOK
3 BEJIMYUHBI (pactpeaesieHus ), 4 0 0 https://lesson.edu.ru/902.4/77?class=77
MOKa3aTeIbHOE U HOPMAJIbHOE
pacrpeneneHus
bu6mmoreka [IOK
4 Pacmipenenenne Ilyaccona 2 0 0 https://lesson.edu.ru/902.4/77?class=77
5 CBsi3b MeXy CITy4alHBIMU 6 0 0 bubnmorexa IIOK
R ——— https://lesson.edu.ru/902.4/77?class=77
6 OG6O0IIeHIEe 1 CHCTEMATH3AIINS " | 0 bubmuorexa IIOK
- https://lesson.edu.ru/902.4/77?class=77
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos
Ne Hara JJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
I'pad, cBs3HbIi Tpad, bubnuorexa [JOK
1 IpEJICTaBICHHE 3aJ1a4H C 1 0 0 https://lesson.edu.ru/902.4/777class=77
OMOIIIBIO Tpada
Crernenb (BaJIGHTHOCTD) bubnnoreka [JOK
2 BepiuuHkbl. [1yTh B rpade. 1 0 0 https://lesson.edu.ru/902.4/77?class=77
Ilenu u IUKITBI
I'padsl HA TITIOCKOCTH. bubnnoreka [JOK
3 HepeBo ciydailHOTo 1 0 0 https://lesson.edu.ru/902.4/77?class=77
JKCIIEPUMEHTA
Crny4aifHbie SKCTIEPUMEHTHI bubnuotexa [JOK
4 (OTIBITHI) U CITy4alHbIE | 0 0 https://lesson.edu.ru/902.4/77?class=77
COOBITHS. DIIEMEHTapHbIE
COOBITHSI (MUCXOIBI)
BepositHOCTB citydaiiHOTrO bubnnoreka [JOK
coObITusA. BeposiTHOCTH https://lesson.edu.ru/902.4/77?class=77
5 COOBITUH B OMBITAX C | 0 0
PaBHOBO3MOXHBIMU
AIIEMEHTaPHBIMU
COOBITUSIMU
BepositHOCTB cityuaitHOrO bubnnorexka [JOK
6 cobbITusA. BepositTHoCTH 1 0 0 https://lesson.edu.ru/902.4/77?class=77
COOBITHIA B OIIBITAX C




PaBHOBO3MOXHBIMHU
DJIEMEHTAPHBIMU
COOBITUAMU

[lepeceuenue,

00beIMHEHNE MHOXKECTB U
COOBITHH,

bu6mmoreka [IOK
https://lesson.edu.ru/902.4/777class=77

7
MIPOTUBOIIOIOKHbIE
coObITusl. Popmyina
CJI0’KEHUS BEPOSITHOCTEN
YcioBHas BEPOATHOCTb. bubnnoreka [JOK
2 YMHOXk€EHUE BEPOSITHOCTEH. https://lesson.edu.ru/902.4/77?class=77
dopmyiia yCI0BHOU
BEPOSITHOCTH
YcioBHas BEPOATHOCTb. bubnnoreka [JOK
9 YMHOXk€EHUE BEPOSITHOCTEH. https://lesson.edu.ru/902.4/77?class=77
®opMmyna ycI0BHOU
BEPOSITHOCTH
DopMyIa MOTHOIL bubmuorexa [JOK
10 BEPOATHOCTH https://lesson.edu.ru/902.4/777class=77
1 ®opmyia baiieca. bubmuorexa LIOK
HesaBHCHMBIE COGBITHS https://lesson.edu.ru/902.4/777class=77
KombunaropHoe npaBuiio bubnuotexa [JOK
12 ymHOkeHus. [lepecTtanoBKkM https://lesson.edu.ru/902.4/777class=77
U QaxTopHuan
13 Yucno coueTaHui. bubmuorexa LIOK
Tpeyromsuuk Tackans https://lesson.edu.ru/902.4/777class=77
14 ®dopmyna OnHOMA bubnuorexa [JOK




Hrrotona

https://lesson.edu.ru/902.4/777class=77

KontponbHas padora Nel:
"I"'padsl, BeposATHOCTH,

bubmuoreka [JOK
https://lesson.edu.ru/902.4/77class=77

15
MHOECTBA,
KOMOWHATOpHKa"
bunapnslii cyyaliHbIi bubnmoreka [JOK
OMBIT (MCIIBITAHUE), YCIIEX https://lesson.edu.ru/902.4/77?class=77
16 u Heynada. HezaBucumele
ucneltanus. Cepust
HE3aBHCHMBIX UCITBITAHUN
JI0 TIEPBOTO ycrexa
Cepust HE3aBUCUMBIX bubnuorexa [JOK
17 UCIBITAaHUH /10 IEPBOTO https://lesson.edu.ru/902.4/777class=77
ycrnexa
13 Cepus HE3aBUCUMBIX ﬁg@I.HOTeKa LOK ~
HCTIBITaRHi BepHyIuH ps://lesson.edu.ru/902.4/777class=77
19 Cry4aifHbIN BEIOOD U3 EH6H‘HOT6K3 HOK ~
KOHEUHOH COBOKYITHOCTH ttps://lesson.edu.ru/902.4/777class=77
[IpakTuyeckas pabora c bubnmnoreka [JOK
20 HCIIOJIb30BAaHUEM https://lesson.edu.ru/902.4/77?class=77
AIEKTPOHHBIX TaOJIHII
CryqaifHasi BeTMYMHA. bubmuorexa [JOK
)1 Pacnpenenenue https://lesson.edu.ru/902.4/777class=77
BeposATHOCTEN. Jnarpamma
pacnpeneneHus
2 Omneparuu Haj bu6mmorexa [IOK

CJIy‘-IaﬁHI)IMI/I BEJIIMYNHaAMMU.




23

24

25

26

27

[Ipumepsl pacripeneneHuil.
bunapnas ciyqaitnas
BEJIMYMHA

I'eomeTpuyeckoe
pacmnpeneneHue.
bunomuansHOE
pacrpezeiieHue

MatemaTtuueckoe
0’KHMJIaHHE CITy4YaliHOU
BeanunHbl. COBMECTHOE
pacrpezienieHue IByX
CIIyYalHBIX BEIUYUH
HezaBucumpble crnydaiinbie
BeanunHbl. CBOMCTBA
MaTEMaTHYECKOI0
OKHUIaHUS.
MaremaTudeckoe
OKpJaHue OuHapHOM
CIIy4ailHON BEJIMYHHBI

Maremarudeckoe
OXKHUJIaHUE
T€OMETPUYECKOT0 U
OMHOMHUAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/Iﬂ " CTaHAAapPTHOC
OTKJIOHCHUC

https://lesson.edu.ru/902.4/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.4/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.4/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.4/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.4/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.4/77 7class=77

28

Jucnepcust buHapHOH
CIIy4ailHON BEJIMYMHBI.

bu6mmorexa [IOK
https://lesson.edu.ru/902.4/777class=77




29

30

31

32

CBolicTBa AUCIIEPCUH

Maremaruueckoe
0’KUJAHUE MPOU3BEIICHUS U
JIACTIEPCHUST CYMMBI
HE3aBUCUMBIX CIIyYalHbBIX
BEJIUYMH

Hucnepcus
OMHOMHUAJIBHOI'O
pacipeneneHus.
[IpakTrueckas padoTta ¢
HCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIT

Jucnepcus U cTangapTHOE
OTKJIOHEHHE
TEOMETPUUYECKOTO
pacrpeneneHusl. .
[IpakTuueckas pabora c
HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIIL

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

bubmuoreka [JOK
https://lesson.edu.ru/902.4/777class=77

bubmuoreka [JOK
https://lesson.edu.ru/902.4/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.4/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.4/777class=77

33

KonTpomnbnas padorta Ne2:
"Ucnbitanus bepuymm.
Crny4aifHble BETUYUHBI U
pacnpeneneHus"

bu6mmoreka [IOK
https://lesson.edu.ru/902.4/77class=77

34

O060061IEHNE U
cUCTeMaTHu3anus 3HaHUU

bu6mmorexa [IOK
https://lesson.edu.ru/902.4/77class=77




OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto UeOrnImiena.
Teopema YeOrbImiena.
Teopema bepuymiu. 3akon
OOJIBIINX YHCET

Hepasencro UeOrbImiena.
Teopema YeOrIiena.
Teopema bepuymiu. 3akon
OOJIBIINX YHCET

Hepasencto UeOnImiena.
Teopema YeOrIiena.
Teopema bepnyinu. 3akoH
OOJBIITUX YKCET

Bri6opounslii MeTox
HUCCIIeIOBAaHUN

[IpakTuueckas pabota c
HUCIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

I'enepanbHasi COBOKYIHOCTh
U cllydaiiHas BHIOOpKa.
3HAKOMCTBO C
BBIOOPOYHBIMU
xapakrepuctukamu. O1eHKa
CPEIHETO0 U TUCIepCrun

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJlIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [IOK
https://lesson.edu.ru/902.4/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.4/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.4/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.4/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.4/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.4/77 7class=77




reHepalbHON COBOKYIMHOCTH
C TMIOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK
['enepanpHasi COBOKYITHOCTb bubnuorexa [JOK

U cy4yaiiHas BBIOOpKa. https://lesson.edu.ru/902.4/77?class=77
3HAKOMCTBO €

BBIOOPOYHBIMU
xapakrepuctukamu. O1eHKa 1 0 0
CPEAHET0 U TUCTIEPCHH
TE€HEPAIBHON COBOKYIIHOCTH
C MTOMOIIBIO BEIOOPOYHBIX

XapaKTePUCTHK
OrneHuBaHUE BEPOSITHOCTEN | 0 0 EH@I'HOTeKa HOK ~
COGBITHIA 10 BHIGOpKE ttps://lesson.edu.ru/902.4/777class=77
CraTtucruueckas rurnoresa. bubmuoreka [JOK

IIpoBepka mpocTenmmx https://lesson.edu.ru/902.4/77class=77
TUIIOTE3 C IIOMOIIBIO 1 0 0

CBOMCTB U3yYEHHBIX

paclpeeneHuin

CrarucTudecKkas TUIIOTE3a. bu6mmoreka [JOK

IIpoBepka mpocTenmmx https://lesson.edu.ru/902.4/77class=77
TUIIOTE3 C IIOMOIIBIO 1 0 0

CBOMCTB U3yYEHHBIX

pacrpeeneHuit

[IpakTryeckas pabora c bubmuoreka [IOK

HCIIOJIb30BAaHUEM 1 0 0 https://lesson.edu.ru/902.4/77?class=77

QJICKTPOHHBIX Ta6J'II/II_[

[IpuMmeps! HenpepbIBHBIX 1 0 0 bubnnorexa [JOK




CIIy4alHBIX BEJIUYMH.
@yHKIUA LIOTHOCTU
BEPOSITHOCTH

PaBHOMepHOE
pacnpenenenue. [Ipumepst
3a/1a4, MPUBOISAIINX K

https://lesson.edu.ru/902.4/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.4/777class=77

13 MOKa3aTeIbHOMY U K
HOPMaJIbHOMY
pacrpeeneHusiMm
@yHKIUA TIOTHOCTU bu6mmoreka [IOK
14 BEPOATHOCTH https://lesson.edu.ru/902.4/77?class=77
MOKa3aTeIHLHOTO
pacrpeeneHus
@yHKIUA TIOTHOCTU bu6mmoreka [IOK
15 BEPOATHOCTH HOPMAJIbHOI'O https://lesson.edu.ru/902.4/77?class=77
pacnpeseneHus
[TocnenoBarenbHOCTH bubnuotexa [JOK
OJIMHOYHBIX HE3aBUCHUMBIX https://lesson.edu.ru/902.4/77?class=77
16 coosITHil. [Tpumep 3agaun,
MIPUBOJIAIIEN K
pacnpenenenuto [lyaccona
[IpakTryeckas pabora c bubnuoreka [IOK
17 HCIIOJIb30BAHUEM https://lesson.edu.ru/902.4/777class=77
ANEKTPOHHBIX TAOJIHIL
KoBapuanus nyx bubnnoreka [JOK
18 CIIy4alHbIX BEJINYUH. https://lesson.edu.ru/902.4/777class=77
Koadduunent koppensuuu
19 CoBMecTHBIE HAOIIOAEHUS bu6mmorexa [IOK

ABYX BCJIIMYNH




https://lesson.edu.ru/902.4/777class=77

bubmuoreka [JOK

20 Bri6opounbiii e, ~
K09 HIUERT KOpPeSIHH ps://lesson.edu.ru/902.4/77?class=77
Paznuune mexny TMHEHHON bubmumoreka [IOK

21 CBSI3bIO U IIPUYMHHO- https://lesson.edu.ru/902.4/77?class=77
CJIEICTBEHHOH CBSA3ELIO

bu6mmoreka [IOK

22 JInneiinas perpeccus https://lesson.edu.ru/902.4/772class=77
[IpakTrueckas padoTa ¢ bubnnoreka [JOK

23 HCII0JIb30BaHUEM https://lesson.edu.ru/902.4/77?class=77
3JIEKTPOHHBIX TAOJIUI]
[IpencraBnenue naHHBIX C bubnnorexa [JOK

24 MTOMOIIIBIO TaOIHI U https://lesson.edu.ru/902.4/777class=77
JMarpamMm, onucaTesbHas
CTaTUCTHKA
OMBITH C bu6mmoreka [IOK

)5 PaBHOBO3MOKHBIMU https://lesson.edu.ru/902.4/777class=77
3JIEMEHTapHBIMU
COOBITUSIMH
Brruncnenue BeposiTHOCTEN bubnnorexka [JOK

26 COOBITUH C IPUMEHEHUEM https://lesson.edu.ru/902.4/777class=77
hopmy
Beruucnenue BeposaTHOCTEN bubmuoreka [IOK
COOBITUH C IPUMEHEHUEM https://lesson.edu.ru/902.4/777class=77

27 rpadUyecKuX METO/I0B:

KOOpAMHATHAasA IpsMas,
JEepeBo, quarpaMma disepa




Cityyalinble BEJIMYUHBI U

bu6mmoreka [IOK

28 pacrpe/ienenus 1 https://lesson.edu.ru/902.4/77class=77

29 Miarevamiecios oxae 1 Eﬁgflfff:ffn%gf ru/902.4/772class=77
CIIy4auHOM BCIIMYHUHEI EE— - - —

30 MatemaTuueckoe 0XKHU1aHnue 1 E26H.HOTGK3 HOK ~
CITy4AHOMN BETUYHHBI ps://lesson.edu.ru/902.4/77?class=77
KoHntposbHas pabora: bubnnoreka [JOK

31 "BeposiTHOCTB U 1 https://lesson.edu.ru/902.4/777class=77
cTaTucTuka"

Brruncienue BeposTHOCTEM bubnnoreka [JOK

1 COOBITUH C TPUMEHEHUEM 1 https://lesson.edu.ru/902.4/77?class=77
dbopmMy1 u rpadudecKuX
METOJI0B
Beruncnenue BeposaTHOCTEN bubnuoreka [IOK

33 COOBITHI ¢ IPUMEHEHHEM 1 https://lesson.edu.ru/902.4/77class=77
¢dbopMmy U rpaprUecKuX
METOJI0B
CrnydaiiHple BETUYUHBI U bubnuotexa [JOK

34 pacrpeneineHus. 1 https://lesson.edu.ru/902.4/77class=77
MaremaTnueckoe 0XKHUIaHnue
CIIy4alHOM BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOIT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUArPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe, MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHNE, pa3MaX MacCHBa YUCIIOBBIX JAHHBIX
OnepupoBaTh NOHATUSIMU: CIIYHYalHbIM SKCIIEPUMEHT (OIBIT) U CIIydyallHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (JIEMEHTAPHBIM HCXOJ) CIy4alHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITaX C PaBHOBO3MOXKHBIMU
CIIy4aiiHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU COOBITHH B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe W OObEIHMHEHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, NPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' M0JIb30BAThCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUs BEPOSITHOCTEH
IIPU pEIICHUH 3a1a4
OnepupoBaTh NOHATHAMU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJHUTh BEPOSITHOCTU C IMOMOUIbIO IMpaBWJIa YMHOXEHHS, C TOMOIIbIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TprMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPH PEILICHUH 3a1a4
OnepupoBaTh MOHATUSMU: UCHBITAHUE, HE3aBUCUMbIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUI B cepuu
' HE3aBUCHUMBIX HCIIBITAHUNH 0 TMEpPBOro Yycrexa, HaXOAUTh BEPOSITHOCTH
coObITHI B cepun ucnbiTanuil bepuymnnu
6.3 OnepupoBarb  NOHATUSIMHU:  ClIy4aiiHash  BEJIMYMHA, pacIpenesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIy4alHOHM  BEJIMYMHBINO
’ pacnpenesIeHUIO UK ¢ TOMOUIBIO AUATPAMM
5.2 OnepupoBaTb TMOHATHEM MAaTEMAaTHUYECKOTO  OXUAAHUS, [PUBOJUTH




IIPUMEPBI TOr'0, KaK MPUMEHIETCS MAaTEMaTUYECKOE OXHUAAHUE CIy4alHOU
BEJIMYMHBI, HAXOJUTb MAaTe€MaTH4YECKOE OXUIAHME IO  JTAaHHOMY
pacnpeneneHuIo

5.3
54

Hmets npencraBieHue 0 3aKOHE OOJIBIINX YUCET

HNmeTtn MMPEACTABIICHUE O HOpMaJIbHOM paclpCaACICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne JaHHBIX ¢ MOMOINBIO TabnuIl U Auarpamm. Cpeanee apudmernaeckoe,
6.1 Me/nuaHa, HauOoJblllee U HaUMEHbIIee 3HAUCHHs, pa3Max, AUCIEPCUs U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTui. CiydaiiHblE ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHI B OITBITaXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITHSMU
6.3 Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN
6.4 VcioBHast  BEpOSITHOCTb.  YMHOXKEHHME  BEPOSTHOCTEH. JlepeBo  ciaydailHOTO
' skcniepuMenTta. Dopmyra mosHou BepossTHOCTH. HesaBrcuMbie COOBITHS
6.5 Komb6unatopHoe mnpaBwio yMmHoxeHus. IlepecranoBku u Qaxtopuan. Yucio
' couetanuil. Tpeyronbauk Ilackans. ®opmyna 6unoma HeroTona
bunapHplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydauda. HesaBucumble
6.6 = ucneitanusa. Cepuss HE3aBUCHMBIX HCHBITaHUM 10 1mepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHU bepHysm
6.7 CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHOocTell. Jlmarpamma pacripesesieHus.
' [Tpumeps! pacripenieneHuii, B TOM YHUCIIEe TEOMETPHUECKOer OMHOMHATIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
UucnoBble XapaKTEPUCTHKU CIy4alHBIX BEJIMYMH: MaTE€MaTHYECKOE OKHUJaHUE,
JUCTIEpCUsl M CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOTIO
5.1 OXKUJaHMsA, B TOM 4YHCIE B 3aJadyax M3 IOBCEIHEBHOM >XM3HU. MaremaTuueckoe
’ OXKHUJlaHue OMHApHOH cilyyailHOM BeaMuuHBI. MaTeMaTHYecKoe OXHJIAHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe OKHUJIaHNUE U TUCIIEPCHS TEOMETPUUYECKOTO U
OMHOMHAIBHOTO paCIpeACIICHUM
59 3akoH OOJIBIIMX YMCENl M €ro poiib B Hayke, MpHUpoJe U olmecTBe. BriOOpOoUHBIit
' METOJI UCCIIEI0BAHMIA
5.3 [Ipumepsl  HENpEpBIBHBIX  CIy4alHbIX  Benu4uH. [loHsITHE O TJIIOTHOCTH




pacnpeneneHus. 3aaauu, NPpUBOASIIME K HOpMaJIbHOMY pacnpezeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSA
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W OINEPUPOBATH TMOHSATHIMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeNIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHATh MX; yMeHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH MHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NIPU PELICHUH 33/]a4, OLIeHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy HajJ MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUS PEATBHBIX IPOLECCOB U SBICHUN U NPU PELIEHUM 33a/1ad, B TOM
YHCclie U3 JPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATUIMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMCHIBATh Ipadbl pa3InYHBIMU CIIOCOOAMM; UCIOIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHne omnepupoBaTh MOHSATHUAMH: HATYpaJIbHOE YHCIIO, IEJI0€ YHUCIIO,
CTENEHb C LIeJIbIM MOKa3aTeIeM, KOPEHb HAaTypalbHOM CTENEHH, CTEIEHb C
parMoOHATBHBIM TMOKA3aTeIeM, CTCTICHb C JIEHCTBUTEIBHBIM IMOKA3aTEIeM,
norapudmM UMCIa, CHHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOJYJII0, PAaIlMOHAIBHOE YHCI0, WPPANMOHATBLHOE YHUCIIO,
MHOXXECTBA HATYypaJIbHbIX, LEJIbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YUCEN; YMEHUE UCTIOIh30BaTh MPU3HAKH JCIMMOCTH, HANMEHBIITNN 001N
JIeNUTeNh W HaWMEHbIee o0llee KpaTHOe, anroputMm EBkanaa mpu
PEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMUYHBIMHU MO3HITHOHHBIMA CHUCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHSATEH BBHIUMCICHHE 3HAUCHUH U peoOpa3oBaHUs
BBIPDOKEHHM CO CTENEeHsSMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUpPOBaTh  MOHSATHUSMU:

MOCIIE0BATENbHOCTh, apu(MeTHUecKas Mporpeccus, TreoMeTpuuecKas




mporpeccusi, OCCKOHEYHO YOBIBAIONIas TIeOMETPHUYECKash IPOTPECCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucld  KOMIUIEKCHBIX  YHCEll
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MIPOU3BOJUTH apU(PMETHUCCKHE IEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEpPUpPOBATH
NOHATHSAMU:  MaTpuma 2X2  u  3x3, onpeAenauTedb  MaTpUIbI,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTEM; YMCHHC PpCHIaATb YpPAaBHCHUA,
HCPaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MAaTEMaTHYCCKHUX

3a/la4q 1 3aa4 U3 pa3JINIHbIX oOacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMHU, SKCTpeMyM (yHKIMM, HauOoJblllee U HAaHUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMIOTOTHI rpaduka
¢GyHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIIMM, T€OMETPHUECKUN U
¢usznyecKkuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpeaeTEHHbII
UHTETpajl; YMEHHME HaXOAMUTh AaCHUMITOTHI Tpaduka (YHKIHUH; yMEHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeloBaHUsA (YHKLHH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIME 3HA4YEHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh MPOU3BOJHYIO Ui HAXOXKJICHHWs HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

bu3HYecKuX 3a/1adax; HAXOJUTh TUIOMIAJAN U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C

noMoIkio aAuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK PyHKIMH, 0OpaTHAs (YHKIHS,
KOMITO3ULMS (YHKUUH, JTUHEHHas QYHKOMSA, KBagpaTH4yHas (QyHKIM,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
Jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMNOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui W3YYEHHS MPOLECCOB M 3aBUCHMOCTEH, MPHU
pelIeHUN 33j1a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/Ja4i M3 00JacCTH yNpaBJIECHUS JUYHBIMU U CEMEMHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIEN0BATh IIOJyYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHbIE CUTyallMM Ha S3bIKE MaTEMaTUKHU; COCTAaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIllee U HaUMEHbIIIEe 3HAUEHUS, pa3Max, JUCIEepPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaThb, MHTEPIPETUPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0iMIaX, Ha AUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IIPOLIECCOB M SIBJIEHUH; MPEACTABIATh
uHpOpMaIMi0O C TOMOMIBI TaOJWIl W JUarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUUecKux
METO/0B U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0IEHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue OnepupoBaTh IOHATUAMU: CIy4alHBIM OIBIT M CIIy4aiiHOE

coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUecKuX METOJI0B; IPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BepossTHOCTH, hopmyny bepHymm, koMOuHaTopHbIe (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIUW  pacHpeieieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIFHOTO M HOPMAJILHOTO paclpeieiieHui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pEIleHUs 3a/1ad,
3HAKOMCTBO C IOHSTUSMHU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCE B MPUPOIHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TEPecTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSATHOCTH PEaTbHBIX COOBITHIA; COCTABISATH BEPOSITHOCTHYIO MOJIENb U

UHTEPHPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA yIJia, IUDIOCKUN YroJl, IBYIPaHHbIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINAECS IIPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXAY IIJIOCKOCTSAMH; YMEHHE HCIOJIb30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTI)I U TCOPEMBI INNIAHUMETPUH,; YMCHHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C TIOMOLIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1avuUn
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YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIYpBl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IOPSAMOYTOJIBHOTO MapajuleeNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCUYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHKa, U300paXkaTb MHOTOTPAaHHUKH, (UTYPHI U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus U3ydaeMbIXx (PUryp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIH
ONpoBepraTh HX; YMEHHE NPOBOAUTH KiaccuPukanuioo Guryp 1o
pa3NIMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHHe omnepupoBaTh NOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH M B TMPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue M0A00Us, TOA00HBIE (GUTYPBI; yMEHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh T€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HaXOJHWTh T€OMETPUYCCKHE BEIWYWHBI (IJIMHA, YTOJ,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImuHA, Yroi, IUIOMaAb, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJlb TOBEPXHOCTU
MUpPaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHaab cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TIapaJUIeNIeNuIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12
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YMeHnue ONCpHUPOBATH TOHATUAMU: MPAMOYI'OJIbHASA CHUCTEMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ )41 KOOp,Z[I/IHaTHHﬁ MCTO
JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYTHUX yqe6HHx IpeaIMETOB
YMenue BLI6I/IpaTL MOAXOOSAIINNA METO JJIs pelmicHud 3ala4i; IOHNMaHUC
SHAYUMOCTH MATEMATHKH B HW3Y4YCHHU TIPUPOAHBIX H O6HIGCTB€HHI)IX
nmponeccoB u ﬂBHeHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSABJIICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IMPUMCPbI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnble u nensle yncna. [Ipu3Haku 1enuMoCcTH LenbIX Yucelt
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypasibHOM creneHu. JeHcTBUsS ¢ apupMeTHYeCKUMU
' KOPHSIMHM HaTypaJbHON CTENEHU
14 Crenens ¢ 11enbpIM Noka3zareneM. CTeneHb ¢ palMoHalIbHbIM Noka3areneM. CBoiicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHIE€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm uucia. JlecsTHYHBIC U HATYPATbHBIC JIOTapU(PMBbI
HevictButenbHble  4YHuciaa. ApuMeTHYecKHe Orepalud ¢ JIeWCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHbe BHIYMCIEHUS, TPaBUiIa OKPYTJIICHUs, TPUKUIKA U OLEHKa
pe3yibTara BBIYMCICHUN
1.8 [TpeoOpa3oBanue BbIpaXKEHUH
1.9 KommnekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanumonansHble ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
24 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [lenmbie 1 TpoOHO-paIOHATEHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMU
2.11 Martpuna cucTeMsl JIMHEWHBIX ypaBHEeHUIN. OnpeaenuTesb MaTpUILIbI
3 OyHKIWH U TpaduKh




OyHkus, cnocodbl 3amanus ¢yHkuuu. ['paduk ¢ysxmumu. B3aumbao oOparHbie

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKIIH
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuHUMyMBl (pyHKIuM. HanGonbliee M HauMeHbllee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHass (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBonHas Gynkiun. [Tpon3BoaHbIe 3IeMEHTAPHBIX HYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* bynumoBuu E.A. bynbsrueB B.A. MatemaTtuka BeposiTHOCTh M CTATUCTHKA.
ba3oBrlit ypoBenb u yriryosennsiil ypoBau. 10 knace M.: AO «M3naTenbcTBO
«IIpocsemenue»

METOIANYECKHUE MATEPHUAJIbBI VI YUUTEJIA

1.Pemenue 3a1a4 no cTaTuCTUKE, KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEN
(B.H.Ctynenernkas)

2.Pabouas Tetpanb. Matemartuka. Teopus BeposarHocteit (.P.Bricotkui,

N.B.Smenko)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

. bubmmorexa [{OK: https://lesson.edu.ru/902.4/77?class=77

. Poccuiickas anexktponHas mikoina: https://resh.edu.ru/

. SIKnacc: https://www.yaklass.ru

. Slanexc YueOnuk: https://education.yandex.ru/main

. ®UTIA: https://fipi.ru/

. Uchi.ru: https://uchi.ru/

. «ITpocBemenue»: https://prosv.ru/

. DIEKTPOHHBIN OaHK 3aAaHUI 17151 OLIEHKU (PYHKIIMOHAJIBHOW rpaMOTHOCTH:
https://fg.resh.edu.ru/
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