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MNOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriayOJaEéHHOTO
YPOBHSI Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHBIM Kypc MpeiHa3HauYeH
st GOPMHUPOBAHUSA Y OOYYArOMIMXCS CTaTUCTHUYECKOW KYyJIbTYpPhl M TOHUMAaHUS
pOJIM TEOPUH BEPOSITHOCTEHM KaK MaTeMaTHYeCKOr0 MHCTPYMEHTa ISl U3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYMUH U TmpolieccoB. [Ipu n3yuenun kypca o0oramarTrcs
MPEACTaBICHUS] OOYYaIOIIUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaTE€MAaTHYECKUX METOJ/IOB
MO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

Conmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUNA O CIIy4allHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX MPUMEpax, CIOXKETHl KOTOPHIX MOYEPIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUTSL OMUCAHUS aHTPOIIOMETPUUECKUX U AeMOrpadUyeCcKUX BeJIMYUH, TOTPEITHOCTEN
B pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MTPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcs:i 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUYECKUX METOOB,
HEOOXOJMMBIX CHELUAIUCTaM HE TOJIbKO HHKEHEPHBIX CHEIMATbHOCTEN, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM Mepe MCHOJB3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa OOJBIIMX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJbI, UMEIOUIET0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
conepkatenbabie TUHUN: «CiaydaiiHbie COOBITHSI U BeposiTHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIAX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOTO Y4eOHOTrO Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYPCOB.

Copnepxxanne muauu «CiydaiiHble COOBITHS U BEPOSTHOCTI CIYKHUT OCHOBOM
Uist pOpMUPOBaHUS TPEACTABICHUN O PpACIPENCICHUH BEPOSTHOCTEH MEXIY
3HAYEHUSAMHM CIIyYalHBbIX BeTMYMH. BaxkxHyr0 4acTh B 3TOM cojiepKaTeIbHON JTMHUU
3aHMMAaeT HW3Y4YCHHE TE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeieeHuil u



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha OINHCAaHUU U
U3YYEHUHU CITyYalHBIX SBJICHUN C MOMOILBIO HENPEPBIBHBIX (YHKIMI. OCHOBHOE
BHHMAaHHE YAEISIETCS NOKa3aTeIbHOMY U HOPMAJIIBHOMY PacIIpeeICHHSIM.

B yueOHOM Kypce NnpeaycMaTpuBaeTCs 0O3HAKOMHTEIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH W ONKMCAHME OTOM CBSA3M C IIOMOIIBIO
KO3(pPUIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIrO aHajora. OTH 3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», N3yUYCHHYIO Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJECHUS U3 KYpPCOB
anreOpbl U TEOMETPUH.

Emé oauH 2JIeMEHT  CcOAEp)KaHus, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUN HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS. AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOUIECTBEHHBIMH HAayKaMH, IICHXOJIOTHEH W
YIPABJICHUEM.

Ha u3ydenue yueOHOro kypca «BeposiTHOCTb U CTATUCTHKa» Ha yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha iockocTu. JlepeBbs.

CrnyualiHble SKCIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHst (Mcxonbl). BepostHoCTh ciydaitHoro coObiTusi. bin3ocTh 4acToThl U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbI€ OTBITH C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU
COOBITHSIMH.

Omnepanuy HajJ COOBITUSMU: NIEpECEUEHUE, 00bEINHEHUE, TIPOTUBOIIOI0KHbBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBO Ciy4alHOTro
skcnepumenTa. Popmyiia noaHou BepostHocTh. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u (Qakropuan. Yucno coueranuil. Tpeyronbuuk Ilackans. ®opmyna OuHOMaA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepryuu. CiyqdaifHbii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj CIy4yalHbIMH BEIWYMHAMU. buHapHas ciyvailiHas
BennurHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaulHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYHUHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHUS  MaTEeMaTHYECKOTO  OXKUJAHUS
(cTpaxoBanue, JoTepes). MarTeMarMdeckoe OXHIAaHUE OWHApPHOM CclydaitHOM
BEJIMYMHBI. MaTeMaTudeckoe OKHUJAHHE CYMMbl CJIy4YaillHbIX  BEJIHUYUH.
Marematuueckoe 0XKH1aHue T€OMETPUUECKOTO 1 OMHOMHUAIIBHOTO pacIpe/IeICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHME  CIYYalHOW  BEIIMYUHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMMUMHBL. MaTeMaTrudeckoe
OKHJIAHUE MPOU3BEJEHUS U TUCIIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJIUYMH.
Jucnepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOIO PpACHpPECIICHUS.
Jucniepcns 1 cTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOTO PACIIPEACIICHUS.

11 KUIACC

HepasenctBo YebOniméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akoH
OonblIMX  4ucesl. BbIOOpOYHBI  MeTon — ucciaeaoBaHuil.  BwiOopouHbie



xapakTepucTuku. OneHnBaHNEe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € IIOMOIIBIO U3YUEHHBIX PACIIPEICIICHNAN.

HenpeppiBHble cinyualinble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacIpeieicHusl. PaBHOMEpHOE paclpeleneHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIbBHOMY  PacIpENeIICHUIO. OyHKIHA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpezeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHMH.  3ajaud,
IIpUBOJILIME K pacnpenesiennto IlyaccoHa.

KoBapuanua 1Byx ciydailHeix BenuuuH. KosapduuueHt auHEHHOM
koppesmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JTMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHAs perpeccusi, METOl HAUMEHBIINX KBaIpPaToOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTD U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JIOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOUN MIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pELICHU, pacCy>KJIEeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOTo M 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHME, COAJAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOUS, HWHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBS3aHHBIM €
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO W



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3KOJIOTUYe€CKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIMATLHOMN
Cpebl, OCO3HaHUE IrI00ATILHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ady B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
onpeieSICHUs TIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKainy,
OCHOBaHMsI /711 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U MOPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BAapUAHTOB pEIlIEHUs, BEIOUpATh HanboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTHBOpEYHE,  MPoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO PA3TUYHBIX BUAOB U (PopM
IpEeCTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAY pELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pe3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUS 33a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
Npe3eHTalUH U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LUEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaToOB AESTENbHOCTH, HAaXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpU pelIeHHH YYEeOHbIX 3a7ady, NPUHUMATh I€Ib COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHus, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATHUSAMHU: Tpad, MIoCKuii rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OTBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POpMyIHUpOBaTH COOBITHS: MEpPEceUeHHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BATh JAHArPAMMBI
DOiinepa, KOOPIAMHATHYIO MPSIMYIO Ui PELISHUs 3a/1ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OIEpUPOBATh MOHATUSMU: YCIOBHAS BEPOSATHOCTh, yMHOKEHUE BEPOSTHOCTEMH,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXXEHUS, JIepeBa CIIy4ailHOTO
OTbITa, HMCIOJB30BaTh (POpMyNy MOJHOW BeposiTHocTH, (opmyny baiieca mpu
pelieHun 3a7a4, OMNpENeNsITh HE3aBUCUMOCTh COOBITHM 1O QopMysie U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yaHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIydallHBIA  OIBIT
(ucbplTaHue), yClex M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIbITaHUM,
HaXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI JJO IEPBOTO YCIIEXa, B CEPUU
UCIIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CITy4alHBIM BRIOOPOM M3 KOHEUHOMN
COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEH, JuarpamMma pacrnpeieiicHus, OuHapHas CciaydailHas BeJIMYWHA,
reOMETpUYECKOe, OMHOMUAIILHOE PaCIIPECIICHHUE;

OIEpUpPOBAaTh MOHATUSAMH: COBMECTHOE pAaCHpPENENIEHUE JBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PACHpEeNICHUs IBYX CIIydalHBIX
BEJIMYUH [JIsl BBIJCICHUS pACIpEACNICHUs KaKJI0M BEJIUYUHBI, OMNpe/eICHUsS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUJAHUS CIy4ailHOW BEJIMUMHBI (pacipeneseHus), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHMIAHUS TMpPU PEUICHUH 33734, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeaesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHJIAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIIEPCUM CIIy4YaWHON BEJIWYUHBI
(pacripenenieHns) MPU PELICHWN 3a/1ad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro 1 OMHOMHAIILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOU BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKUH TE€HEPATbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTiukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTAaTUCTUYECKHUE THIIOTE3BI, N0JIb3YACh H3yUYEHHBIMU PACpPEICICHUSIMU;

OPUBOAUTH  MpPUMEPHl  3aJay, MNPUBOIAAIIMX K  [OKa3aTeJIbHOMY
pacmpeleneHuo, 3ajaad, MPUBOAIIMX K HOPMAJIBHOMY  paclpelesICHHUIO.
OmnepupoBarh NOHATUAMH: (DYHKUHS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEebHOTO
pacnpezeneHusi, GyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacHpeeIeHuUs,
(GYHKIMS TUIOTHOCTM ©  CBOMCTBA HOPMAJIBHOTO PaCHpEEICHUS;ONPenesaTh
KO ULIMEHT JIMHEHHON KOPPEIISIINHU, BHIOOPOUHBIN KO PUITMEHT KOPPEAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/m Konrposbnsie IIpakrunyeckue
NPOrpaMMmsbl Bcero o0pasoBare/IbHbIC
padoThI padoTsbI pecypenr
1 DOnemMeHThl Teopuu rpados 3
) CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. C10’K€HNE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHBIX UCIIBITAHUI.
5 Wcnbitanus bepaymm. CiaydaiiHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyuailiHble BEJIMUMHBI U pacripeiesIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Kourpoabnbsie IIpakruueckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
3aK0H OOIBIINX YHCET 5
2 DJIEMEHThl MAaTEMAaTHUYSCKON CTaTUCTUKU
HenpepbiBHbIE CiyyaliHbIE BEIMUYUHBI
3 (pactipeenieHust ), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeeieHust
Pacnpenenenue Ilyaccona 2
CBsi3b MEXYy CIIYYallHBIMHU BEJTHYUHAMH
O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 11 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

I'pad, cBsa3HEIA rpad,
MPEJCTaBICHNUE 3aa4H C
MOMOIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

CreneHbp (BaJIGHTHOCTD)
BepmuHbL. [1yTh B rpade.
Ilenu u UKL

I'pads! Ha mockocTu. JlepeBo
ClIy4aifHOr o 3KCIepuMeHTa
CrnyyaitHble SKCIIEPUMEHTHI
(OmBITHI) U CiTydaiiHbIE
COOBITHS. DIIeMEHTapHbIE
COOBITHS (MCXOBI)

https://m.edsoo.ru/UXI4HCLA1

https://m.edsoo.ru/24XFA5016

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CitydaitHOTO
coObITUs. BepositTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edsoo.ru/8S3C8YCML

BeposiTHOCTB CitydaitHOTO
coObITus. BepositHOoCTH
COOBITHI B OMBITAX C
PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, 0ObeTMHEHNE
MHO>KECTB U COOBITUH,
MIPOTUBOMNOJIOKHBIE COOBITHSL.
dopmyra crloxKeHus
BEPOATHOCTEM

VYcnoBHas BEPOSTHOCT.
YMHOK€EHNE BEPOSATHOCTEN.
dopmyia ycioBHON
BEPOSTHOCTH

https://m.edsoo.ru/183Y3INKOQ

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEPOSTHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycI0BHON
BEPOATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

11

12

dopmyJia MOJTHOU
BEpPOSITHOCTH

®opmyina baineca.
He3zaBucumeble coObITUs
KomOunaTopHoe mpaBuiio

yMHoOxeHus. [lepectaHoBKY U
¢bakTopuan

https://m.edsoo.ru/UNX09CS5LX

https://m.edsoo.ru/NYF9VJI6R6

https://m.edsoo.ru/BVVFQUKKS

13

Yucno coueranui.
Tpeyronpuuk [Tackans

https://m.edsoo.ru/Y15CS8R20

14

15

dopmyna bunoma HproToHa
KonrtponbHast padora Nel:
"I'padsl, BEpoATHOCTH,
MHO€eCTBa, KOMOMHAaTOpUKa"

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

16

bunapHbIii cydailHbIN OMBIT
(uctpITaHKE), yCIeX U

https://m.edsoo.ru/IY4T46JQ6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

Heynaya. HezaBucumble
ucneitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUHN 10
MIEpPBOro ycrexa

17

Cepust HE3aBUCHUMBIX
HCIBITAHUH 10 MIEPBOTO
ycnexa

https://m.edsoo.ru/Q1KT2Y9IU

18

19

Cepus He3aBUCHMBIX
ucnbiTanui beprynnm
Cayyaiinelii BEIOOp U3
KOHEYHOUN COBOKYITHOCTHU

https://m.edsoo.ru/HIWIZ7FDS

https://m.edsoo.ru/VCL7PSU0X

20

[IpakTuueckas padbora c
HCMOJIb30BaHUEM
3JIEKTPOHHBIX TAOIHUI]

https://m.edsoo.ru/NE6OMIZJO

21

CrnydaiiHasi BeJIMUUHA.
Pacnpenenenune
BepoaTHOCTeH. Jlnarpamma
pacrpeneneHus

https://m.edsoo.ru/SMFB4W 1JM

22

Onepanuu Haja CIy4aiHBIMU
BenmuuHaMmu. [Tpumepst
pacnpenenennii. bunapHas
Cly4aiiHasi BeJIMYMHA

https://m.edsoo.ru/C6TDDUNJS&

23

I'eomeTpuyeckoe
pacnpeneneHue.
bunomuanbHoe
pacrnpeneneHue

https://m.edsoo.ru/JTT2F54GL

24

MaremaTruuecKkoe OKHUIaHue
CIIy4aiiHOM BEJIUYUHBI.

https://m.edsoo.ru/77Z76Y7KB



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB

CoBMeCTHOE pacrpe/elicHHe
JBYX CIYYalHBIX BEJTUYNH

25

HesaBucumeble ciyyaiinbie
Benn4nHbI. CBOMCTBA
MaTEeMaTHYECKOTO OXKUIaHUS.
MareMaTHuECKOe 0KUIaHNE
OMHApHOI cyJaitHON
BEJIMYMHbI

https://m.edsoo.ru/N9D71J9PM

26

MareMaTH4eCcKoe OKHIaHNE
F€OMETPUYECKOTO U
OMHOMHMAJIBHOTO
pacrpeneneHui

https://m.edsoo.ru/C6HWOBTQQ

27

28

29

30

31

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE

Jucnepcust OMHApHOM
CIIy4YalHOU BEIMYHHBI.
CaolicTBa nucnepcuu

MareMaTH4ecKoe OKHIaHue
MPOU3BCACHUSA U JUCIICPCUL
CYMMBI HC3aBUCHUMBIX
CJ'Iy"-IElfIHBIX BCINYNH

Jucnepcusi OMHOMUAIBHOTO
pacnpeneseHus.
[IpakTryeckas pabora c
HCII0JIb30BAHUEM
AJIEKTPOHHBIX TAOIHUI]

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUUECKOTO
pacnpezneneHusl. .

https://m.edsoo0.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

https://m.edsoo.ru/NSGZU11.92



https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92

[IpakTryeckas pabora c
UCIIOJIb30BaHUEM
ANIEKTPOHHBIX TAOIIHIL

O0600111eHE U

32 . 1 https://m.eds0o.ru/K2Y9U56JG
CUCTeMAaTH3aIHsl 3HAHUH
Kontponbnas padota No2:
"N b .

33 CHHUT Az bepHyILTH 1 https://m.edsoo.ru/EZTQ5A060
CrnydaiiHble BETUYUHBI U
pacrnipeneneHus"

6006

34 O6obmenue u . 1 https://m.edsoo.ru/ZEKKZP13]

CUCTeMaTH3alus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

HepaenctBo YeObimena.
Teopema YeOrrmena. Teopema
bepuymnu. 3akoH 00nbImx
yucell

https://m.edsoo.ru/E25IPS7YZ

Hepasencto YeOrbIena.
Teopema YeOrrmena. Teopema
bepuymnu. 3akon 00nbIIMX
yucell

HepaBenctBo YeObimena.
Teopema YeOsbieBa. Teopema
bepnymnu. 3akoH 60nbIIIX
yuce

Br16opounslii MmeTox
UCCIIEI0BAHUI
[TpakTrueckas padoTta ¢

UCIIOJIb30BaHUEM IIEKTPOHHBIX
Ta0JIMUIL

https://m.edsoo.ru/84DPQYS5US

https://m.edsoo.ru/795RTYVP7

https://m.edsoo.ru/T3HDIU6RS

https://m.edsoo.ru/79I8SIHPHP

I'enepanpHas COBOKYITHOCTb U
clly4aiiHas BHIOOpKaA.
3HAKOMCTBO C BHIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIHEro U IUCIEPCUH
TE€HEPAILHONU COBOKYITHOCTH C

https://m.edsoo.ru/1234058PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

MOMOIIIBIO0 BEIOOPOYHBIX
XapaKTEePUCTHK

I'enepasibHast COBOKYIIHOCTD U
citydaiiHast BEIOOpKa.
3HAaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. O1eHka
CPEIHEro U IUCIEePCUH
reHepaIbHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTepUCTHK

OueHuBaHue BEpOSTHOCTEN
COOBITHH 10 BEIOOPKE

https://m.edsoo.ru/UFSSLUWZX

https://m.edsoo.ru/ZP168PTHI

Craructuyeckas runoTesa.
[IpoBepka mpocTelmnx TUIoTe3
C IIOMOIILIO CBOUCTB
W3Y4YEHHBIX pacnpeneaeHuin

https://m.edsoo.ru/AN2N5VIR 1

10

11

12

13

Craructuyeckas runoresa.
[IpoBepka mpocTeUnX TUIOTE3
C IIOMOIILIO CBOUCTB
W3YYEHHBIX paclpeieseHun

[IpakTuyeckas pabora c
HCIIOJTb30BaHUEM 3JICKTPOHHBIX
Ta0JINIL

IIpuMeps! HEpepBIBHBIX
CIIy4alHbIX BeJIMUnH. OyHKIUA
IIJIOTHOCTU BEPOSITHOCTH

PaBHOMepHOE pacnipeneneHue.
[Ipumepsl 3a1a4, TPUBOASAIINX

https://m.edsoo.ru/6VQ7WZS6U

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVVI96N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

K I0Ka3aTeJIbHOMY U K
HOPMAJIbHOMY pacipe/esIeHUsIM

14

15

16

17

DyHKIHUS IUNIOTHOCTH
BEPOSITHOCTH I10KA3aTEIbHOIO
pacnpeneneHus

OyHKIUS TUIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacrpeaeaeHus

ITocnenoBaTenbHOCTh
OJIMHOYHBIX HE3aBHUCHUMBIX
cobbiTuid. [Ipumep 3anaun,
MPUBOASAIICH K PacTIpeICIICHUIO
Ilyaccona

[TpakTuueckas padoTa ¢
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIHIL

https://m.edsoo.ru/0TSV4ANSGH

https://m.edsoo.ru/3BEDF3PKL

https://m.edsoo.ru/D45SHUB3GM

https://m.edso0o0.ru/6XKX4ZT1F

18

KoBapuanus nByx cirydalHbIX
BenuunH. Koadduuument
KOppesuu

https://m.edsoo.ru/CLXUTCA37

19

20

21

CoBMecTHBIEC HAOTIOIEHUS IBYX
BEJIMYNH

Br16opounslii kKoappuureHT
KOPpEJSILIU

Paznnune Mex 1y JIMHEUHOU
CBS3bI0 Y IPUYMHHO-
CJIEICTBEHHOM CBSA3bIO

https://m.edsoo.ru/HROCOPOZ9

https://m.edsoo.ru/SL2HPVEAB

https://m.edsoo.ru/DQ77BBBIP

22

JIuneitnas perpeccus

https://m.edsoo.ru/F2NT3RIIG



https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuyeckas pabora c
UCTIOJIb30BAHUEM DJICKTPOHHBIX
TadJIUIL

https://m.edsoo.ru/I9LGE6B45

24

IIpencraBnenue qaHHBIX €
MOMOIIBIO TAOJIHII U TUarpaMm,
onucaTeIbHast CTaTUCTHKA

https://m.edsoo.ru/JHOWUMG6V 3

25

26

OMnBITHI ¢ PAaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITHUSIMU
Beruuciienue BepositTHoCTEH
COOBITHII C IPUMEHEHUEM
hopmyi

https://m.edsoo.ru/XLU9T8DVR

https://m.edsoo.ru/66 1M9IPXR

27

Brruncnenue BeposTHOCTEN
COOBITHH ¢ IpUMEHEHNEM
rpau4ecKux METO/I0B:
KOOp/MHATHAs psAMasi, IEpeBo,
nuarpamma Diinepa

https://m.edsoo.ru/2WSLLMRF6

28

Crny4aifHble BETUYUHBI U
pacrpeneneHus

https://m.edsoo.ru/CVIY1CQSA

29

30

Maremarudeckoe oXuganue
CIIy4ailHON BEJTMYHHBI

Marematnueckoe 0KUIaHUE
CIIy4allHOH! BEIUYMHBI

https://m.edsoo.ru/FQJOJOKXY

https://m.edsoo.ru/2YXDFL4PS

31

KonTponbhas pabota:
"BeposITHOCTB M cTaTUCTHKA"

https://m.edsoo.ru/WS1ILA3U8

32

Brrunciienue BeposiTHOCTEM
COOBITHH C TPUMEHEHUEM
dbopmyn u rpadUUECKUX
METO/IOB

https://m.edsoo.ru/MFOY8KOZ7



https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7

33

Brrunciienue BepossTHOCTEN
COOBITHIA C TPUMEHEHUEM
dbopmyn u rpaduUECKIX
METO/IOB

https://m.edsoo.ru/YISRDSASM

34

Crny4daiiHble BETUYUHBI U
pacnpeneseHusl.
MaremaTnueckoe OKugaHue
CIy4yallHO! BEJIUYHHBI

https://m.edsoo.ru/SNAA4YLRK

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTarta
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U JUATPAMMBI
6.2 OnepupoBaTh TNOHATUSIMU: CpelHee apudmeTHdeckoe, MeauaHa,
' HauOoJIbIlIEee, HAUMEHbIIEE 3HAUEHUE, pa3Max MAaCCHUBA YMCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATUSAMU: CIIy4alHBIN SKCIIEPUMEHT (OMBIT) U CIydaitHOe
coObITHE, d>IIeMEHTapHOe COObITHE (3NIEMEHTapHBIN HCXOJ) CIy4ailHOro
6.3 ONbITa; HAXOJIUTh BEPOSATHOCTH B OIBITAX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITHSMH, HAXOAUTh M CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u dopmymnupoBaTh coOBITHS: TepecedeHre U OObeAMHEHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOMOJIOXKHOE ITAaHHOMY COOBITHIO;
' M0JIb30BAaThCA  JuarpamMmMamu  Oillepa U QopMmysnol  ClIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATHSMM: YCIOBHAas BEPOSITHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJIUTh BEPOSITHOCTU C MOMOILBIO MpaBHJa YMHOXXEHHS, C
MIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TprMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IPU PELLIEHUH 3aa4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUs
6.7 UCIBITaHUH, yCIIeX U HEyJaua; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAaHUM J0 MEpPBOro ycrexa, HaXOAUTh BEPOSTHOCTU
coObITHIi B cepuu uctibiTanuii bepuymnnu
6.8 OnepupoBaTb MNOHATHAMM: Cily4aiiHass BEIMYMHA, PpaCHpEIEICHUE
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsIeMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi
pe3yjabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHHUBaTh  BEpPOSITHOCTM  3HAYEHHUM  CIy4yalHOW  BEJIMYHHBIIO

pacnpeaciiCHUIO Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB IMNOHATHUEM MATCMATUYCCKOTO OXWIAaHUA, TPUBOIUTH
IMPUMEPHI TOI'0, KaK IIPUMCHACTCA MAaTEMATUYCCKOC OKNIaHNE CHy‘l&ﬁHOﬁ

32 BCJIMYMHBI, HAXOJUTh MaTEeMAaTHYECKOE OXHIAHHE TI0 JIaHHOMY
pacripeielieHUI0

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCE

54 HmeTtpb npencTaBieHre 0 HOPMAILHOM Pacipe/Ie/ICHIH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpeacraBnenne JaHHBIX ¢ TNOMOINbIO Tabmunm wu  jguarpamm.  CpenHee
apudMeTHYeCKoe, MeIWaHa, HauOoJblllee W HAaWMCHbBIIEC 3HAYEHUs, pa3Max,
JTUCTIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX HAOOPOB

Ciy4aliHple SKCIIEPUMEHTHI (ONBITHI) W CIy4ailHbIE COOBITHS. DJIEMEHTapHBIC
coObITUst  (MCXO/bI). BeposATHOCTh Ciay4allHOro CcoOBITHS. BIH30CTh YacTOTHIH
BEPOSTHOCTH COObITHIA. Ciy4ailHbIe ONBITBI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
COOBITUSAMH. BEpOATHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

Onepauuu Haa COOBITHSIMH: TEepeceueHue, OObEeIUHEHHE, MPOTUBOMOIOKHBIC
coObITus. uarpammel Ditnepa. @opmyna caoxkeHUs: BEpOSATHOCTEN

6.4

6.5

6.6

VYcnoBHas  BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. JlepeBO  ciydailHOro
skcniepuMmenTa. dopmyna nosHo# BeposiTHocTH. HezaBucrumMbie cCOObITHS

KomOunatopHoe mnpaBuino ymHoxeHUs. IlepecranoBkun u ¢akropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblli cilydaliHBIi ONBIT (MCHBITaHUE), ycHeX M Heynada. HesaBucumele

HUCIIBITaHUA. CepI/IH HE3aBUCHUMBIX MCHBITAHUHA [0 MepBoOro ycrexa. CepI/IH
HE3aBUCHUMBIX HCIIBITAHUN BepHy.]'IJ'II/I

6.7

Crnyudaiinas BenmuunHa. Pacnipenenenne BeposiTHocTel. Juarpamma pacrpeneneHus.
[Ipumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEpUCTUKH CIy4yaWHBIX BEIUYMH: MAaTEMAaTHYECKOE OXKUJIaHUE,
AUCTICPCHUA U CTaHAAPTHOC OTKJIIOHCHHUC. HpI/IMepI)I MNPUMEHCHUA MAaTCMATHUYCCKOTI'O
OXKUJAaHMs, B TOM 4YHCJE B 3aJadyax M3 MOBCEIHEBHOH XHW3HH. MaTemaTuueckoe
OKHMJIaHWE OWHAPHOM CIIy9alfHOW BEIMYMHBI. MaTeMaTHYECKOE OXKUJAHUE CYMMBI
CIIy4aliHbIX BeIMYMH. MaTteMaTu4yeckoe 0KHIaHue U JUCTePCUsi TeOMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacrpeieNeHuit

5.2

3akoH OOJNBIIMX YKCENI U €r0 pojb B HayKe, MpUpose U obmiecTBe. BrIOOpOUHBINA
METOJI UCCIICNOBaHNHI




IIpuMepsl HENpepbIBHBIX — CIy4alHBIX BelnWYMH. [loHsTHe O IUIOTHOCTH
5.3 pacnpenenenus. 3aaaud, IpUBOISIIME K HOPMAIbHOMY pactnpenenenuto. [lonstue
0 HOPMaJIbHOM pacIpeAesIeHUH



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNIbCTB, AITOPUTMAMHU PELICHUS 3ajady;
yMeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE M IPOTUBONOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MaTEeMaTUYeCKOH WHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS MpU PpPEUICHUM 3ajad,
OLICHUBATh  JIOTMYECKYK MPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEepUPOBATH MOHATHSAMH: MHOKECTBO, IMOIMHOMXECTBO, ONEpalliU Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PealbHBIX MPOLECCOB U SIBJICHUI U NPU pPELUICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue ornepupoBaTh MOHITHIME: HATYPaIbHOE YHUCIIO, IEJI0C YHUCIIO,
CTETeHb C LEIbIM MMOKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTEIIeHb
C palMOHAIBHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIHHBIM
nmokasareneM, JorapudM duciaa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJIBHOTO YHWCJIA, OCTATOK IO MOJIYJIO, PAIMOHAIBHOE YHUCIIO,
HppalMoOHAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
MpU3HAKU JOCIMMOCTH, HauMEHbIINNI O6HII/II\/'I JACIIUTCIIb 1 HAUMCHBIICC
oOmiee KpaTHOE, aNropuT™M EBKIHIA PU pelieHny 3a/1a4; 3HAKOMCTBO C
pPa3NIMYHBIMH ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIUMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI Bpra)KCHI/Iﬁ CcO
CTeNeHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi Iporpeccusi, reoMeTpuUIecKas porpeccus, 06CKOHEUHO
yObIBaroIasi  reoMeTpUYecKas  MpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (hopMyIT;
YMEHHUE OINEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILJIEKCHBIC YHCJIa, MOYJIb M apI'yMEHT KOMILJIEKCHOTO yucia, opma
3aMUCcH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOHM3BOIUTH apU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIB30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 u 3x3,

OMnpeCaACIMTCIIbL MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIBHBIC, WPpalWOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATEMATUUCCKHX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIUH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee ¥ HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIiBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, T€OMETPHUECKUH U
¢buznyecKkuil CMBICT TPOU3BOAHOM, TNepBooOpa3Hasi, OINpeaAeaEHHbIN
MHTErpajl; YMEHUE HAXOAUTh ACUMOTOTHI Tpaduka (YyHKIHU; yMEHHE
BBIUMCIIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GYHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaumOOJbIIME W HAMMEHBIINE 3HAueHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOYJIEHOB C MCIOJIb30BAHUEM arlapara MaTeMaTHYeCKOTo
aHaiu3a; MPUMEHATh IPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKUX H

(bU3HYEeCKUX 3aa4ax; HAaXOJUTh TUIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTCErpaia; MpuBOAUTH NPUMEPbl MATEMATHYCCKOI0O MOACIIMPOBAHUSA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIUHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKIu, paroHaibHast byHKuu, CTEIIeHHast byHKIHA,
TPUTOHOMETpHUYECKHEe  (YHKIHMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKUIMM, TOKa3arenbHas M Jorapupmuueckas (yHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB QPYHKINH, HCIIOIB30BATH TPAPHUKH ISl H3YYEHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXATh (POPMYIIaMU 3aBHCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS peleHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4M, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHblE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C MCIOIB30BAaHUEM amrapara

anreOpbl, UHTEPIIPETUPOBATH MTOJYYSHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHIATHSIMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJApPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TAONMUIaX, HA JUarpaMmax, rpagukax,
OTpaXarolllyt0 CBONCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILlMI0O C TIOMONIbIO Ta0NHMIl ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAO0B U BHGKTpOHHBIX CpGI[CTB; Fpa(I)I/I‘-ICCKI/I uccijaceaoBaTb COBMCCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHIATHUSMH: CIYYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadU4eCKUX METOJOB; MPUMEHSThH
(GOpMyITbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyny bepHymin, komOuHaTOpHBIC (PAKTHI ¥ GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BeJIMYMHA, pPacIlpeleliecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUIAaHWEe, JHUCIEPCHs M CTaHAapTHOE OTKIIOHCHHE
CIIydallHOW  BEJIMYMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIBLHOTO W HOPMAJIBHOTO pacIpe/elieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHUCII0O COYCTAHWA, YUCIIO TEPEeCTaHOBOK; OMHOM HprOTOHA; ymeHHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYXKACHHUSI sl pEIICHUs 3a]1a4;
OIICHWBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTarT

YMeHue onepupoBaTh IOHATHUAMH: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsAMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMH, Yrojl MEXIY HpPSIMOM M IJIOCKOCTBIO, YIOJd MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BATh IIPH
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOIIbI0 T'€OMETPUUYECKUX MOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

10

YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUryphl, 00BEM (UrypHI,
MHOTOTPaHHMK, ITPaBUWJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, nOpusMa, NUpamMpaa, (Gurypa U MOBEPXHOCTb
BpallleHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTH MHUPAMUIBI, MPU3MBI, KOHYCa, IHIUHIApa, 00bEM KyOa,

MPSIMOYTOJIBHOTO Tapajlieenurnena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWIMHIPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHus u3ydaeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHHUE MPOBOAWTH Kiaccudukanuio ¢uryp mo
pa3IMyYHbIM IpPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIONOJHUTEIIbHbIE

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAOOHBIE (UTYpBI, yMeHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (UTYPHI, B TOM YHCJIC B TIPHPOJIC,
UCKYCCTBE, apXHUTEKTypE; HCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW XWU3HU; YMEHUE BBIYUCISATH T'€OMETPHUYSCKUE BEIIMYUHBI
(nmuHA, yTON, MIOWAAb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIONbB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIONIAh MOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIIENUITea, MHPAMUAIBI, TPU3MBI, [IHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHMCIO, Pa3/IoKEHHE BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHUE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUIsL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTux y4eOHbIX

npeamMecToB
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YMeHue BuIOMpaTh TMOAXOMANTAN METOA JJIsA peUIeHUsS 3a]adw;
MOHMMAaHWE 3HAYMMOCTH MATeMaTUKH B W3YYCHUU MPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKHX OTKPBITUA POCCHMCKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucia 1 BEIUMCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLIECHTHI,
' OeCKOHEUHBIE TIEPUOTUUECKUE IPOOH
13 Apudmernaeckuii KOpeHb HaTypalIbHOW CcTeneHu. J{eficTBus ¢ apuMeTHUECKUMU
' KOPHSIMH HaTypaJIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI'€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapru(MbI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckre omepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamMu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBWiIa OKPYIJIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [Ipeobpa3oBanue BbIpaxkeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTellh MaTPUIIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yétneie u Heu€éTHbIe QyHKIMU. [lepuoauueckue GyHKIUMN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHWH ¢yHkuuu. Hymu (yHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
13 CreneHHass (yHKLHUs C HaTypajdbHBIM M LEJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe FeMEHTapHBIX QYHKIMHA
[IpuMeHeHHe TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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