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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «BeposSTHOCTh W CTAaTHCTHKa» YIIyOJEHHOTO YPOBHS SBISETCA
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca yriayOJ€HHOro YpOBHSI Ha
YPOBHE CpelIHEeTo o0I1ero oopazoBanus. YUeOHbIH Kypc MpeaHa3HaueH sl GOpMUPOBaHUS
y 00y4aroluxcsl CTaTUCTUYECKON KYJIbTYphl U TOHUMaHUS POJIM TEOPUH BEPOSTHOCTEHN Kak
MaTeMaTUYeCKOTO MHCTPYMEHTA JIJISl U3YUYEHHS CIy4YailHbIX COOBITHH, BEIMUYMUH U MPOLECCOB.
[Ipu wu3ydyeHun Kypca oOOramarwTci MOPEACTaBICHUS OO0ydJarolmMxcsd O MeTohax
UCCJIEeI0BAaHNUS M3MEHYMBOTO MHUpa, PAa3BUBAETCA MOHMMAHHWE 3HAYUMOCTU W OOIIHOCTH
MaTeMaTH4eCKUX METOJAOB IIO3HAHMS KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copeprxanue yyeOHOro Kypca HampaBlieHO Ha 3aKperuieHue 3HaHWH, MOTYyYeHHBIX MpU
U3yYeHHUH Kypca Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHMs, M Ha pa3BUTHE
OPEACTABICHUN O CIyYallHbIX BEJIMYMHAX M B3aWMOCBS3SIX MEXKIY HUMHU Ha Ba)XHBIX
npUMepax, CHKETbl KOTOPBIX IMOYEPIHYTHI M3 OKpyXKarolero Mupa. B pesynbrare y
oOy4aromuxcs J0KHO chopMupoBaThesi mpeicTaBieHne 0 Hauboliee ynoTpeOUTENbHBIX U
o0LIMX MAaTEMaTUYECKUX MOJENSAX, UCIOJIb3YeMbIX ISl ONMKCAHUSA AHTPOIMOMETPUUECKUX U
nemMorpaduyecKux BeMYMH, MOTPEIIHOCTEN B pa3jIMdHbIe POJia U3MEPEHUSX, JIIUTEILHOCTH
0e30TKa3HOM pabOThl TEXHUYECKUX YCTPONCTB, XApAKTEPUCTUK MACCOBBIX SIBICHUA H
IpoIecCcOB B oOmiecTBe. YUeOHBIH Kypc sBisieTcsl 0a30i JUisi OCBOCHHSI BEPOSATHOCTHO-
CTAaTUCTHUYECKHX METOJIOB, HEOOXOAMMBIX CIEIHUATUCTaM HE TOJbKO HH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaK)KE€ COLMAIBHBIX U IICHUXOJOTMYECKUX, TOCKOJIBKY COBPEMEHHBIE
OOIIIECTBEHHbIE HAyKH B 3HAYUTEIBHOM MeEpe HCMOJIb3YIOT almapaT aHaiu3a OOJIBIIUX
naHHbIX. LleHTpanpHyl0 YacTh y4eOHOTO Kypca 3aHUMAaeT OOCYKIeHHE 3aKOHa OOJBIINX
gyucenl —  (yHZaAMEHTaNbHOrO  3aKOHA  MPUPOJIBI, HUMEIOMEr0  MaTeMaTHYeCKYIO
dbopmanu3zanmio.

B cooTBeTcTBUU C yKa3aHHBIMU LIETSMU B CTPYKTYpE yueOHOro Kypca «BeposaTHOCTD U
CTaTHCTHKa» Ha YIrIyOJEHHOM YpOBHE BBIJIEJICHBI OCHOBHBIE COJEpKATEIbHBIC JIMHUU:
«CnyyaiiHpie COOBITHS M BEpOATHOCTH» M «CiydailHble BETWYMHBI U 3aKOH OOJBIINX
YUCEIN.

[ToMmuMO OCHOBHBIX JTUHUN B Y4eOHBIH KypC BKIIIOUEHBI DJIEMEHTHI TEOpuu rpadoB H
TEOPUH MHOXECTB, HEOOXOJMMBIE JJIsi MOJIHOIIEHHOTO OCBOEHHSA MaTepHuaja JaHHOTO
y4eOHOro Kypca U CMEXHbBIX MaTEMaTHUECKUX YUYEOHBIX KYPCOB.

Conepxxanne nuaNN «CiydaiiHble COOBITHS W BEPOSITHOCTU» CIYKUT OCHOBOH s
(GopMuUpOBaHUS TPEACTAaBICHUA O paCHpPENeICHUN BEPOSTHOCTEH MEXIy 3HAUCHHUSIMHU
CIIy4allHbIX BEJMYMH. BaXHYI0 4acTh B 3TOM COJIEPKATEIBHOM JIMHUM 3aHUMAET U3YUYEHHUE
r€OMETPUYECKOr0 M OMHOMHUAIBHOIO PACHpENEICHU U 3HAKOMCTBO C HX HENPEPBbIBHBIMU
AHAJIOTaMH — MOKAa3aTEJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMMU.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIYYaWHBIMU BEJIWYWHAMU U PACHpPEACIICHUSMU,
aKIICHTUPYIOT BHUMAaHUE OOYyYarOUIMXCsS HAa OMUCAHUU W U3YYEHUU CIYyYalHBIX SIBICHHUU C
MIOMOILBIO HENpepbIBHBIX (YyHKUMHA. OCHOBHOE BHUMAHUE YIENSAETCA IOKA3aTeIbHOMY H
HOPMaJIbHOMY PacIpeIeICHUSIM.



B ydebHOM Kypce mnpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE H3YYEHUE CBSI3U MEXKIY
CIy4yaHBIMU BETUYMHAMHU M OTIMCAHUE ITOU CBS3U C MOMOIIBI0 KOd(pduliMeHTa KOppeasiuu
M €ro BHIOOPOYHOTO aHajora. DTH SJEMEHTHI COJIEp’KaHUsI pa3BUBAIOT TeMy «JlumarpamMmbl
paccerBaHUs», M3YYCHHYIO Ha YpPOBHE OCHOBHOI'O 0O0IIEro oO0pa3oBaHHs, © BO MHOIOM
OMUPAIOTCS Ha CBEJICHUS U3 KYPCOB alareOpbl U TE€OMETPUH.

Emé oauH »syeMeHT cojaepkaHus, KOTOPBIM MpeajiaraeTcs Ha O3HAKOMHUTEIHLHOM
YPOBHE — TMOCIEI0BATEIbHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHM, HACTyMalOIMHUX B
eauHuily BpeMeHu. O3HAKOMJICHUE C PAaCHpe/ICICHUEM BEpPOSITHOCTEH KOJWYECTBA TaKUX
COOBITUN HOCHUT Pa3BUBAIOIIMI XapakTep U SBIAETCS aKTyaJbHBIM JJis1  OyIyIIuXx
aOUTYpPUEHTOB, MOCTYIMAIOIIUX Ha yU4eOHbIE CIECIHAIBHOCTH, CBS3aHHBIE C OOIECTBEHHBIMU
HayKaMH, TICUXOJIOTHEH U yIIpaBICHUEM.

Ha usyuenue yuebHOoro kypca « BepoaTHOCTh M CTaTUCTHKA» Ha YriyOJEHHOM YpOBHE
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenro), B 11 knacce — 34 4gaca (1 gac
B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TMIEpeceUueHe, 00beTMHEHNE, POTUBOIIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepumenTa. Gopmyna nomHou BeposTHOCTH. Popmyna barieca. He3aBucumsle
COOBITHUS.

bunapHbIil ciiydaiiHbli ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

CoBMecTHOE pachpeliesieHHe JIByX Ciy4alHbIX BenuuuH. HezaBucumble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJAHUE CIy4alHOU BEJIUYHHBI
(pacupenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJaHUE CYMMbl  CIIyYalHBIX  BEJIMYMH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnipenenenus). Jlucriepcuss OMHAPHOM CITyYaiiHOW BEIMYMHBL. MaTeMaTHUeCcKoe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeoOniméBa. Teopema UebOnimnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOOpouHbli  MeTOoA — ucciaeAoBaHM.  BeiOoOpouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclipesiesiecHus. PaBHOMEpHOe pachlpeleleHue U €ro CBOMCTBA.
3anayu, OpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTU U CBOMCTBAa HOPMAJILHOTO PACTIPEIEIICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPHUMEHAThH MaTeMaTH4YeCKhe 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3UUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAMPaBICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHYECKWX 3HAaHWM IS peleHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKH W  OOIIECTBEHHOW  TMPAKTHUKU, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBLHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BBIBOJIHI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I103HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUs, HCCIIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha IIOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTARIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIICIOBaHUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh W MCIOJIb30BaTh MPEUMYIECTBA KOMAaHJIHOW W WHIUBHUIYaJTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIa/Ja B OOMIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIy4yallHO€ COOBITHE, AJIEMEHTApHOE CIydailHOe COOBITHE (IJIEMEHTAPHBIM UCXOT)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh ¥ (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIb30BaTh JUAarpaMMBbI
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBHUCHUMbIE COOBITHS, JI€PEBO CIYyYaHOTO 3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHH 10 (popmynie u
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniblTaHueE), ycliex M HeyJadya, He3aBUCHMbIEC HCIBITAHUS, CEpHsl HCHBITAaHUH,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHy/HM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pachpejesieHus, OuHapHas cllydaiiHas BeJMYMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE pACIpEEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacCIpeesieHUus JABYX CIy4alHBIX
BEJIMYUH JUISl BBIICIICHHUS PACHPENCIICHUS KaXIOW BEIUYHMHBIL, ONpPEACICHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATH  IOHITHEM
MaTEMATUYECKOTO OKHUIAHUS CIy4yalHON BEMYUHBI (pacripe/iesieHus ), MPUMEHAITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a7ad, BBIUUCIATH
MaTEMaTUYECKOE OKHMJIaHne OMHOMUATIBFHOTO U T€OMETPUUYECKOTO PaCIIpECIICHHUI;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHITHh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYUHBI
(pacnpeneneHus) NpU pPELICHUM 3a]lad, BBIYUCIATH JUCIEPCHUI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMMAIILHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaJIbHOM COBOKYINHOCTH JaHHBIX 110  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBaTh BEPOSITHOCTH COOBITHM M MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKHE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

OPUBOAUTH  HPUMEPHl  3a4a4, NPUBOAAIIMX K  IOKa3aTEIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASALIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (QYHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTEeIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKUIMS IUIOTHOCTM M CBOWCTBa HOPMAJIBHOIO pacHpeiesICHUs;0NpenesTh
KO3(pPULUEHT TMHEITHON KOPPpEALH, BEIOOPOUHBIA KO3 (PUITUEHT KOPPEISIUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U (mudposbIe)

n/n TEMIIPOrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTHuecknepadoTsl P
o0pa3oBaTebHbIepecypchl
http://m.edsoo.ru/e0b7b0f1

1 DneMeHTBITeOprHTpadoB 3
C N o
JIYHAHHBIC OTIBITRL, CIYHAMHBIC http://m.edsoo.ru/e0Ob7b0f1
2 COOBITHUS M BEPOSITHOCTH 3
COOBITHI
Omneparuu HaJ MHOKECTBAMH H
0 .C
CODBITIAMH. T JOIEHIC HU http://m.edsoo.ru/e0b7b0f1
3 YMHOXEHHE BEPOSITHOCTEH. 5
YcnoBHasi BEpOATHOCTD.
HezaBucumbiecoObITHS
http://m.edsoo.ru/e0b7b0f1
4 DIeMEHTBIKOMOWHATOPUKHU 4 1 D
Cepun nocieoBaTeNbHbBIX
5 ucnbiTanuid. Mcnbiranus 5 http://m.edsoo.ru/e0b7b0f1
bepuymnnu. Ciy4aiinblii BEIOOD
13 KOHEYHOU COBOKYIMHOCTHU
5 CnydaiiHpleBETMUUHBI U 14 1 http://m.edsoo.ru/e0b7b0f1
pacripeiesieHus
OBIIEE KOJIMYECTBO YACOB I1O 34 5 0
I[TPOTPAMME



http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1

11 KUIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
) HaumeHoBaHuepas3aejioB U (undposbie)
n/ Bceer KonTtpoabHubiepador IIpakTnuyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpecypc
11 0 bI bl
bl
https://m.edsoo.ru/5fbc5dcl
3aKOHOOJIBITUXYHUCEIT 5)
DJIeMEeHTBIMATEMAaTHYECKONCTATHCTHK 6 https://m.edsoo.ru/5fbc5dcl
)51
HenpepsiBHBIE ClTydaliHbIE BETUYMHBI https://m.edsoo.ru/5fbcsdcl
(pacmipenenenus), moka3zaTeabHOE U 4
HOPMaJIbHOE pacrpeesieHus
https://m.edsoo.ru/5fbc5dcl
Pacnipenenenunellyaccona 2
. https://m.edsoo.ru/5fbc5dcl
Cesi3pMexaycydailHbBIMUBEIMUNHAMU 6
O06o6uieHue u 1 1 https://m.edsoo.ru/5fbc5dcl
cUCTeMaTHU3alsI3HaHUu N
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

INOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KoauuecTBouacos
. Temaypoxa Be  Komrpomsme | Tpakrmecin Jdatan3y | DieKTpOHHBIEHU(PPOBBLIEOOPA3OB
YeHH s aTeJibHbIepecypchl
/ ero epadoThl epaldoThbl
n
1 I'pad, cBsi3HbIi Tpad, MpencTaBiIcHUE 1 1 memenst | http://m.edsoo.ru/e0b7b0f1
3a/1auu ¢ TOMOIIBIO rpada
) CrerneHb (BaJICHTHOCTb) BEPIINHBI. 1 2 memens | http://m.edsoo.ru/eOb7b0f1
[Tyte B rpade. Llenu u uuxib
3 I'pader Ha mockocTH. JlepeBo 1 3uenmens | http://m.edsoo.ru/e0Ob7b0f1
CIIy4aifHOTO AKCIIEPHUMEHTA
CrydaiiHbIe SKCTICPUMEHTHI (OTIBITHI) 4 menens | http://m.edsoo.ru/eOb7b0f1
4 Y CIIy4dalHbIE COOBITHSI. 1
DNeMEHTapHBIECOOBITHS (HCXOIbI)
BeposTHOCTB ClTy4aiiHOTO COOBITHS. 5 mwemens | http://m.edsoo.ru/e0Ob7b0f1
5 BeposTHOCTH COOBITHH B OTIBITAaX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMHU
BeposiTHOCTB ClTy4aliHOTO COOBITHSI. 6 uenensa | http://m.edsoo.ru/e0b7b0fl
5 BeposiTHOCTH COOBITHI B OIIBITAX C 1
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMHU
[lepeceuenue, oObeTUHEHHE 7 wepens | http://m.edsoo.ru/e0Ob7b0f1
7 MHOJKECTB U COOBITHI, 1

MMPOTUBOIIOJIOKHBIC COOBITHSL.



http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1

DopMyIIacI0KEHUABEPOATHOCTEN

VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposiTHOCTEN. DopMmyra ycI0BHOU
BEPOSITHOCTH

8 Hemenst

http://m.edsoo.ru/e0b7b0fl

VYcinoBHast BEpOATHOCTb. Y MHOKEHUE
BeposiTHOCTEN. DopMmyra ycI0BHOU
BEPOSITHOCTH

9 Henmena

http://m.edsoo.ru/e0b7b0fl

10

DopMyNIanoJTHOUBEPOSITHOCTH

10 Henens

http://m.edsoo.ru/e0b7b0fl

11

®opmyia baiteca.
HezasucumpiecoObITUSA

11 Henens

http://m.edsoo.ru/e0b7b0fl

12

KomMOGunaTopHoe npaBuiio
YMHOXCHUA. HepeCTaHOBKI/I n
(hakTopuan

12 Henens

http://m.edsoo.ru/e0b7b0fl

13

YucnocoyeTaHuu.
Tpeyronpauxllackans

13 "Henena

http://m.edsoo.ru/e0b7b0fl

14

dopmymnabunomaHrroTOHA

14 wenens

http://m.edsoo.ru/e0b7b0fl

15

Kontponbhas padota Nel: "I'padswi,
BEPOSTHOCTH, MHOXECTBA,
KoMOMHaTOpHuKa"

15 "Henena

http://m.edsoo.ru/e0b7b0fl

16

bunapHblii cydailHbIM ONBIT
(ucmbITaHue), ycruex U Heyiaua.
He3zaBucumsle ucnpitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUH JI0 IEPBOTO
ycnexa

16 Henena

http://m.edsoo.ru/e0b7b0fl

17

Cepm[ HE3aBUCUMBIX UCIIBITAHUN HO
IEpBOTO YCIICXa

17 Henens

http://m.edsoo.ru/e0b7b0fl



http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1

18

CepusiHezaBUcHMbIXUCTIBITaHUN BepHy
JUIHA

18 Hemens

http://m.edsoo.ru/e0b7b0fl

19

CnyvaitHblii BEIOOD U3 KOHEUHOU
COBOKYITHOCTHU

19 Henens

http://m.edsoo.ru/e0b7b0fl

20

[IpakTuyeckas pabora c
UCII0JIb30BAHUEM DJICKTPOHHBIX
TabIuI

20 uemens

http://m.edsoo.ru/e0b7b0fl

21

CrnyuaiiHasi BeJTMYHHA.
Pacnipenenenue BeposTHOCTEN.
Junarpamma pacnpeaeneHus

21 »enens

http://m.edsoo.ru/e0b7b0fl

22

Omneparuu HaJ| CITy9aliHBIMHA
BennmuuHaMu. [Ipumepst
pacrnpeeneHuii.
bunapHascinyyaliHasiBenuunHa

22 "Henensd

http://m.edsoo.ru/e0b7b0fl

23

I'eomeTrpuueckoepacmpeieneHue.
bunoMuanbHOEpacnpeaeneHne

23 Henens

http://m.edsoo.ru/e0b7b0fl

24

MaremMmatudeckoe OXKUJaHue
ciydaiiHOU BenrnurHbl. COBMECTHOE
pacnpesenieHue ABYX ciydaiHbIX
BEJTUYHH

24 wenens

http://m.edsoo.ru/e0b7b0fl

25

HesaBucumpble ciyvailHble BEIHMUNHBI.
CBolicTBa MaTeMaTHYSCKOT'O
OKHMJIaHHS.
MaTteMaTHuecKoeoXuJaHuEOMHAPHON
CIIy4aiiHOMBEINYMHBI

25 uenens

http://m.edsoo.ru/e0b7b0fl

26

MaremMatnueckoe 0KUIAHNUE
reOMETPUYECKOro U OMHOMUAIBHOTO
pacrpeneneHun

26 Henens

http://m.edsoo.ru/e0b7b0fl



http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1

27

Hucnepcus u
CTaHJAPTHOEOTKIOHEHUE

27 uenens

http://m.edsoo.ru/e0b7b0fl

28

Jlucriepcust OMHAPHOM CIydaitHON
BenuuHBL. CBOHCTBA TUCTIEPCHU

28 Henmens

http://m.edsoo.ru/e0b7b0fl

29

Marematrnueckoe OXUIaHue
MPOU3BEJICHUS U AUCIIEPCUS CYMMBbI
HE3aBUCUMBIX CIIyYalHbIX BEJTUYNH

29 uenens

http://m.edsoo.ru/e0b7b0fl

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipakrudeckas
paboTa ¢ UCTOTH30BaAHUEM
ANEKTPOHHBIX TAOJIHII

30 nenens

http://m.edsoo.ru/e0b7b0fl

31

Hucnepcus u cTanIapTHOE
OTKJIOHEHUE TEOMETPUIECKOTO
pacnpeneneHusl.
JlpaktraeckaspadboTa ¢
MCI0JIb30BAHNEMAJIEKTPOHHBIXTA0INIL

31 Henmens

http://m.edsoo.ru/e0b7b0fl

32

O06001IeHne u
CHCTEMAaTU3alUA3HAHUI

32 genensa

http://m.edsoo.ru/e0b7b0fl

33

KonTtponbHas padorta Ne2:
"Ucneitanus bepuyiu. CioyyaiiHbie
BEJIMYMHBI U pacnpeencHus"”

33 Henensa

http://m.edsoo.ru/e0b7b0fl

34

O06006111EHNE U
CHCTEMAaTU3alUA3HAHU I

34 yenensa

http://m.edsoo.ru/e0b7b0fl

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1
http://m.edsoo.ru/e0b7b0f1

11 KUIACC

Temaypoka

KoaudecTtBouacoB

Bce
ro

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Harausy
YeHust

DJleKTpoHHbIenu(poBLICOOpPa3oBa
TeJIbHbIepecypChl

Hepasencrso YeOniesa.
Teopema YeobbimieBa. Teopema
bepnymnu. 3akoHO0IBIINXYHCEN

1 Henensa

https://m.edsoo.ru/5fbcsdcl

Hepasencrso YeOniesa.
Teopema Ueobbimera. Teopema
bepnymnu. 3akoHO0IBIINXYHCEN

2 "Hexens

https://m.edsoo.ru/5fbcsdcl

Hepasencto UeobrIena.
Teopema Yeobrrmera. Teopema
bepnynu. 3akoHOOIBITUXYHCET

3Henens

https://m.edsoo.ru/5fbc5dcl

Bri6opounsIiiMeTo tuCcCIe 10BaHI

(v

u

4 enens

https://m.edsoo.ru/5fbc5dcl

[IpakTudeckas padbota ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
TabJImIL

5 "Henens

https://m.edsoo.ru/5fbc5dcl

I'enepanbHas COBOKYIHOCTb U
cllyyaiiHasi BbIOOpKa.
3HAaKOMCTBO C BBIOOPOYHBIMHU
xapakrepucTukamu. OLeHKa
CPEAHEro U IUCIEPCUH
reHEpaIbHON COBOKYITHOCTH C
MOMOIIIBIO BEIOOPOUYHBIX
XapaKTePUCTUK

6 Henena

https://m.edsoo.ru/5fbc5dcl



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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I'enepanbHast COBOKYITHOCTD U
clly4aifHasi BEIOOpKa.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapakrepuctukamu. O1eHka
CPEIHEr0 U IUCIEepCUn
TrE€HEPAIBHONW COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHUK

7 Henens

https://m.edsoo.ru/5fbcsdcl

OreHrBaHuE BEPOSATHOCTEN
cOOBITHI IO BEIOOPKE

8 nemens

https://m.edsoo.ru/5fbcsdcl

CraTucTtuueckas runoresa.
[IpoBepka MpoCTENIINX TUIIOTES
C IOMOILBIO CBOMCTB U3Y4YEHHBIX
pacrnpeneneHuit

9 Henmens

https://m.edsoo.ru/5fbcsdcl

10

Craructuueckas runoresa.
[IpoBepka nmpocTEeUIUX TUNOTES
C TIOMOIIIBIO CBOMCTB U3yUEHHBIX
pacrnpeneneHui

10 Hemena

https://m.edsoo.ru/5fbc5dcl

11

[IpakTudeckas padbota ¢
HCII0JIb30BAHUEM JJICKTPOHHBIX
TabJImIL

11 Henensa

https://m.edsoo.ru/5fbc5dcl

12

[Tpumeps! HeMTpepbIBHBIX
cllyyaiHbIX BeIMUuH. OYHKIUSA
IUIOTHOCTH BEPOSATHOCTH

12 Henensa

https://m.edsoo.ru/5fbc5dcl

13

PaBHOMepHOE pacnipeneneHue.
[Tpumeps! 3aa4, MPUBOISIIUX K
MOKa3aTeJIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUsIM

13 Henena

https://m.edsoo.ru/5fbc5dcl
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14

@yHKIUSA [NIOTHOCTH
BEPOSATHOCTH IOKA3aTEIBbHOTO
pacnpeneneHus

14 wenens

https://m.edsoo.ru/5fbcsdcl

15

@yHKIYSA [NIOTHOCTH
BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHus

15 Henens

https://m.edsoo.ru/5fbcsdcl

16

[TocnenoBarenbHOCTH
OJINHOYHBIX HE3aBUCHUMBIX
coObITuil. [Tpumep 3anaun,
MPUBOSIIEH K pacpeIeICHUI0
Ilyaccona

16 Henens

https://m.edsoo.ru/5fbcsdcl

17

[IpakTrueckas pabota c
WCTIOJI30BAHNEM 3JIEKTPOHHBIX
TalJIMIL

17 uenens

https://m.edsoo.ru/5fbcsdcl

18

KoBapuanus aByx cinydailHbIX
BenmuuuH. KosddunmeHt
KOPpEsIu

18 Henena

https://m.edsoo.ru/5fbcsdcl

19

CoBMeCTHBICHAOIOICHUSIBYXBE
JINYUH

19 Henena

https://m.edsoo.ru/5fbcsdcl

20

Br16opounbIiikod G hUuineHTKOpp
SISAIUT

20 Henens

https://m.edsoo.ru/5fbcsdcl

21

Paznuune mexny nuHeHOU
CBSI3bIO M IPUYUHHO-
CIIE[ICTBEHHOH CBSI3BLI0

21 uenens

https://m.edsoo.ru/5fbc5dcl

22

JInnelniHasperpeccus

22 "Henensd

https://m.edsoo.ru/5fbc5dcl

23

[IpakTudeckas pabota c
WCIOJIb30BAHUEM DJIEKTPOHHBIX
TadJIMIL

23 "Henensd

https://m.edsoo.ru/5fbc5dcl
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24

[IpencraBnenue JaHHBIX C
MOMOIIIBIO TAOJIHII U TUarpaMM,
omMcaTeNbHast CTATHCTHKA

24 uenens

https://m.edsoo.ru/5fbcsdcl

25

OMBITHI ¢ pABHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMU

25 uenens

https://m.edsoo.ru/5fbcsdcl

26

Brrunciienue BeposATHOCTEN
COOBITHI ¢ IPUMEHEHUEM

hopmy

26 Henens

https://m.edsoo.ru/5fbcsdcl

27

Beruncnenue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
rpaduyecKux MeTO/10B:
KOOpJMHATHas psiMasi, IEPEBO,
nuarpamma Jisepa

27 wenens

https://m.edsoo.ru/5fbcsdcl

28

Cny4yaliHbIEBETMYMHBI 1
pacnpezeneHus

28 Henensd

https://m.edsoo.ru/5fbc5dcl

29

MaTteMaTH4ecKo 0 KU IaHNECITYd
alfTHOWBEITNYNHEI

29 Henens

https://m.edsoo.ru/5fbc5dcl

30

MaTteMaTH4ecKOoe0 U AaHNECITYd
alfHOUBEINYNHEI

30 genena

https://m.edsoo.ru/5fbc5dcl

31

KonTponbHas pabora:
"BeposiTHOCTh M cTaTUCTUKA"

31 Henensa

https://m.edsoo.ru/5fbcsdcl

32

Brrunciienue BeposiTHoCTEH
COOBITUH C IPUMEHEHUEM
dbopmyn u rpaduIecKUX METOI0B

32 "Henensa

https://m.edsoo.ru/5fbc5dcl

33

Brruncnenue BeposiTHOCTEH
COOBITHIA ¢ IPUMEHEHHEM
dbopmyn u rpadUIeCKUX METOI0B

33 Henens

https://m.edsoo.ru/5fbc5dcl

34

CnydaiiHble BeTMYUHBI U

34 »enens

https://m.edsoo.ru/5fbc5dcl
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pacnpeaeneHus.
MaremaTHueCKOe 0KUIaHNE

CIIy4aliHOM BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KOI{HPOBepﬂeMOFOPeIiyJII)TaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI MIPOrpaMMBbI CPeHero
0011ero 00pa3oBaHusA

TeopusBEpOSITHOCTEN U CTATUCTUKA

6.1

YuTaTh ¥ CTPOUTH TAOJIHUIIBI U AHATPAMMBI

6.2

OniepupoBaTh TOHSATHUSAMU: CpeIHEE apUPMETHIECKOE,
MeaMaHa, HaumOoJiplllee, HaWMEHbIIee 3HAUYeHHE, pa3Max
MacCHBa YHUCIOBBIX JAHHBIX

6.3

OnepupoBaTb MOHATHUSAMH: CIy4YallHBIA  SKCHEPUMEHT
(ombIT) W ciydaiiHOe COOBITHE, 3JEMEHTApHOE COOBbITHE
(’7IeMeHTapHBIH  MCXOJ) CIy4alHOTO OTBITA, HAXOIUTh
BEPOSITHOCTH B OIIBITAX C PABHOBO3MOKHBIMHU CITy4YallHBIMH
COOBITHSIMM, HAXOAWTb W CPaBHMUBATh BEPOSTHOCTH
COOBITHI B U3YYEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX

6.4

Haxomute u ¢GopMynmupoBaTh COOBITHS: TEPECEUCHUE H
o0BeMHEHNE TAHHBIX COOBITHI, coObITHE,
IPOTUBOIIONOKHOE JAHHOMY COOBITHIO; IOJIb30BAThCS
auarpaMmamMu  OWnepa W GOPMYIIOW  CIIOXKEHUS
BEPOSITHOCTEH MPH pElIeHUH 3a]1a4

6.5

OHepI/IpOBaTB IIOHATHUAMM YCJI0BHAasA BEPOATHOCTD,
HCE3aBUCUMBIC CO6HTI/IH; HaxXoauTb BEPOATHOCTH C
IIOMOIIIBIO IIpaBWJla YMHOXCHHA, C IIOMOIIBIO OCPEBaA
CHy‘l&fIHOFO OIIbITa

6.6

[TpumeHsTh KOMOMHATOPHOE MPABWIO YMHOXKEHHUS IIpH
pelleHnu 3a1a4

6.7

OnepupoBaTb MNOHATUSAMH: HCIIBITAHUE, HE3aBUCUMBIC
UCIBITaHUS, CEpUs MWCIBITAHWM, YCIEX U Heyjxaya;
HAXOJIUTh BEPOSITHOCTU COOBITMH B CEpUM HE3aBUCUMBIX
UCIBITAaHUN J0 IEPBOrO ycIexXa, HAXOIUTh BEPOSATHOCTH
coObITUH B cepuu UcTbITaHui beprymnu

6.8

OHepI/IpOBaTL TIOHATHUAMU CnyqaﬁHaﬂ BCINYHHA,
pacipeacicHuc BepOHTHOCTCﬁ, Auarpamma pactpeacjiCHus

11 KIIACC

Koanposepsiemorope3syibTaTa

IIpoBepsiemble IpeIMeETHbIE PE3YyJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPEIHEro
0011ero o0pa3oBaHus




TeopusBEpOSITHOCTEN U CTATUCTUKA

CpaBHUBaTh BEPOSATHOCTH 3HAYEHUHN CIIy4ailiHOM

>1 BEJIMUMHBINO PACIIPEAETICHUIO WIN C TIOMOIIbIO IUarpaMm
OnepupoBaTb MOHATHEM MAaTEMaTHYECKOIO OXUAAHUS,
OPUBOJUTH  NPUMEPBl  TOrO,  Kak  I[pPUMEHSETCA

5.2 MaT€MaTHYECKOE  OXKUJAHUE  CIy4yalHOM  BEJIIMYMHBI,
HaxXOJMTh MaTeMAaTUYECKOE OXHUJaHUE [0 JIaHHOMY
pacnpeeseHuIo

5.3 HNmets npencraBienre 0 3aKOHE OOJIBIIUX YHCETT

5.4 HNmets npencraBieHre 0 HOPMaJIbHOM PacHpeesICHHN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
Kon | IIpoBepsieMbliidjieMeHTCOIEPKAHUSA
6 TeopusBepoATHOCTEN U CTATUCTHKA
[IpencraBieHre JaHHBIX ¢ MOMOINBIO TabwI U auarpamm. CpenHee apudmMerndeckoe,
6.1 MeauaHa, HauOoJIbIlIee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIApPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB
CrnyyaiiHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITUS. DJIE€MEHTapHbIE COOBITUS
6.2 (ucxonmwr). BeposiTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YaCTOTHIM BEPOSITHOCTH
' coOpITuid. Ciy4ailHble OTBITHI C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU.
BeposTHOCTHCOOBITHI B OTIBITAXCPABHOBO3MOKXHBIMHAJIEMEHTAPHBIMUACOOBITUSMHI
6.3 Oneparuu  Haj COOBITHSIMHU: TIEpECEUYCHHE, OOBEIMHEHHE, MPOTHBOIMOJIOKHbIE
' coopITus. [lnarpammer Ditniepa. opmynaciioKEHUSIBEPOSITHOCTEN
6.4 VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  cilydallHOTO
' skcriepuMenTa. GopmynamnosiHoWBeposATHOCTH. HezaBuCHMBIECOOBITHS
6.5 KombOunaropnoe mnpaBuno ymHoxkeHus. IlepectanoBkum wu ¢akropuan. Yucio
' couerannii. Tpeyronpauk [lackamns. @opmyna bunoma HeroToHa
bunapuplii ciayuyaliHbIii OmBIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumble
6.6 ucnbiTanusa.  Cepuss  HE3aBUCUMBIX  HUCHBITAHMM 10 TMEPBOro  yclexa.
CepusiHe3aBUCUMBIXUCTIBITAHUNbepHYIIIN
6.7 Cnyuaiinas BennuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHusl.
' [Ipumepsbipacnpeenenuii, B TOMUHCIETeOMETPUIECKOECHOMHOMUATBHOE
11 KIIACC
Kon IIpoBepsieMbliidjIeMEHTCOAEPKAHMS
5 TeopusBepoATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEpUCTUKHU CIIyYallHbIX BEJIMYMH: MAaTEMAaTHYECKOE OXKUJAHUE,
JUCHEPCHUSl U CTaHAAPTHOE OTKJIOHEHHue. [Ipumepsl mpuMeHeHus MaTeMaThu4ecKOoro
51 OXKMJIaHHs, B TOM YHCIE B 3aJadyax M3 MOBCEAHEBHOM >XM3HU. Maremaruueckoe
' OXHJaHWe OMHApHOW ciydallHOW BemWYMHBI. MaTemaTruueckoe OXHAaHUE CYMMBI
CIIy4ailHbIX BeIMYMH. MareMaTuuecKoeoKUJaHUue U JUCIIEPCUAr€OMETPUUYECKOr0 U
OMHOMHUATBHOTOpACTpeeIeHUu
5.9 3akoH OOJNBIIMX YHCEl M €ero poJib B Hayke, MpHUpoAe U O0OIIecTBe.
' Bri6opounsliiMeToauccae10BaHui
[IpuMepsl  HempepbIBHBIX  CiIy4aliHbIX  BenuuuH. [loHSATHE O  IUIOTHOCTH
5.3 pacrnpeneneHus. 3agauM, NpUBOAAIINE K HOpMallbHOMYpactpeaenenuto. [lonstue o
HOpMaJIbHOMPACIIPEAeIICHUH




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMI
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpetoBanusi

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM
pe3yJibTaTaM 0CBOEHHs OCHOBHON 00pa3oBaTe/IbHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

Bnagenue MeTonamm  J10Ka3aTeNbCTB, AJTOPUTMAMMU
pelieHus 3a1a4y; yMeHue GopMyJIupoBaTh U ONEPUPOBATH
HNOHITHUSIMU: OTIpeZIeTICHUE, aKCUOMa, TEOpPEMa, CIIE/ICTBUE,
CBOMCTBO, TMPHU3HAK, JOKa3aTeIbCTBO, PaBHOCUJIbHBIE
(GOpMyIUPOBKYU; MPUMEHSTh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE U MPOTUBOTMOJIOKHOE YTBEPKJIECHUE, TPUBOIUTH
MpUMEpPbl U KOHTPHIPHUMEPHI, HCHOJIb30BaTh METO]
MaTeMaTH4eCKOW WHAYKIUHU; MPOBOAUTH JOKa3aTelbHbIE
paccyXJeHHUs ~TOpU  peuleHud  3aJad,  OIICHUBATh
JIOTUYECKYI0  MpPaBWJIBHOCTh  PAacCyKICHHI; yMeHue
OTIEpUPOBATh TMOHATUSAMU: MHOXECTBO, IOIMHOXKECTBO,
omepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar sl OMHCaHUA
peabHBIX MPOIIECCOB U SIBICHUN U MPHU PELICHUU 3ajay, B
TOM 4YHCJIE€ U3 JPYTHX Y4YeOHBIX MPEAMETOB; yMEHHUE
OTIepUpOBaTh MOHATHAMU: Tpad, CBS3HBIN rpad, nepeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh U OMUCHIBAThH
rpadbl pa3nMYHBIMH CIIOCOOAMU; HCHOJIB30BaTh TIpadbl

IIpHu pCIICHHUHA 3a1a4

YMeHue OIICpHUpOBaATh MNMOHATHUAMU: HATYpPAJIbHOC YHUCIIO,
oeJaoc 4YucCiio, CTCIICHb C LOCJIbIM II0Ka3aTCJICM, KOPCHb
HaTypaHLHOfI CTCIICHU, CTCIICHb C  palKOHAJIbHBIM
IIOKa3aTCiICM, CTCIICHB C JIeHCTBUTEIbHBIM IIOKa3aTcJIEM,
J'IOl"apI/I(I)M qucia, CHUHYC, KOCHUHYC n TAaHI'CHC
ITPOU3BOJIBHOTO qucia, OCTaTOK 8(Y) MOIYJO,
parOHAJIBHOC qucCio, HppauOHAJILEHOC qucio,
MHOX>KECTBa HaTypaJIbHBIX, OCIabIX, palrOHAJIBbHBIX,
JIeNCTBUTEIIBHBIX YHUCCII; YMCHUC UCIIOJIb30BATh MMPU3HAKH

JACIINMOCTH, HalMEHBIINH 0 6H.IPII>1 JACITNUTCIIb )51




HaMMEHbIIee oOIlee KpaTHoe, anroput™ EBkimmma mpu
pemeHnuy  3a7ady;  3HAKOMCTBO  C  Pa3jIM4YHBIMU
MNO3NUIIMOHHBIMH cCucreMmamMmu CUMCJICHUA, YMCHUC
BBINIOJIHATh BBIYMCIECHUE 3HAUYEHUH U IpeoOpazoBaHuUs
BBIPA)KCHUIN co CTENECHAMU u  Jorapupmamu,
npeoOpa3oBaHus JPOOHO-PANMOHATBHBIX  BBIPAKCHUI;
YMCHHEC OIICPHUPOBATL IMNOHATHUAMM: IMOCICAOBATCIBHOCTD,
apupmeTHIecKast poTpeccus, reoMeTpHYIecKas
nporpeccusi, O0eCKOHEUHO YOBIBAOIIAsi TeoMeTpUYecKast
nporpeccusi; yMEHHe 3a/aBaTh IIOCIEAOBATEILHOCTH, B
TOM 4YHCJI€ C MOMOIBIO PEKYPPEHTHBIX (HOPMYIT; yMEHUE
OIICpUPOBATH IIOHATUAMMU: KOMIIJIEKCHOEC qucJjio,
COHpSDKéHHBIe KOMIIJICKCHBIC 4YMCJIa, MOOYJIb U apryMCHT
KOMIUIEKCHOTO 4YHclia, (opMa 3amucd KOMIUIEKCHBIX
grcen  (reoMeTpudYecKkas,  TPUTOHOMETpPHYECKass |
anredOpandeckasi); yMEeTb MPOU3BOAUTH apUPMeETHUUYECKUE
NEHCTBUS C  KOMIUIEKCHBIMH  YHCJIAMHU; TPUBOAMTH
OpUMEphl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEll;
ONEepUpOBaTh MOHATHUAMH: MaTpuua 2x2 u  3X3,
OTIpENeNIUTENb ~ MATPHUIIbl, TEOMETPUYECKHH  CMBICI

ONIPCACINTECIIA

Ymenune OIICpUPOBATH INOHATHUAMMU: paurOHaJIbHEIC,
HppaliuOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
norapn(l)MquCKne, TPUTOHOMECTPUYECCKHUE YPAaBHCHUA U
HEPaAaBCHCTBA, Hux CHUCTEMBI, YMECHHUE OIICpHUPOBATH
IIOHATUAMMU: TOXICCTBO, TOXICCTBCHHOC
npeo6pa30BaHHe, YPaBHCHUC, HCEPABCHCTBO, CHCTCMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTb ypaBHeHHﬁ,
HCPAaBCHCTB W CHCTCM; YMCHHUC pCIIaTb YPaBHCHUI,
HCPaBCHCTBA HU CHUCTEMbBI C TIIOMOIINBKO  PA3JIMYHBIX
HpI/IéMOB; peuiaTth YypaBHCHHA, HEPABCHCTBA U CUCTEMBI C
napamMeTpoM; MNPUMCHATbL YpPAaBHCHUA, HCPABCHCTBA, HUX
CUCTCMBI I pCHICHUSA MATCMATHYCCKUX 3a1a4 U 3aa4 U3

pa3InYHbIX 001acTe HAYKN U peaIbHOM KU3HU

YMmenue ONCpHUPOBATh TTOHATUAMU: (I)YHKI_II/ISI, 4E€THOCTh

(GYHKIUMHM, MEPUOANYHOCTD (YHKIUH, OTPAaHUYEHHOCTh




(GYHKIIMM, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMyM (DyHKIIUH,
HanOoJipIllee M HaWMEHbIEe 3HAYEHUS (QYHKIUH Ha
OPOMEXYTKE, HempephlBHAA  (QYHKIHSA, ACHUMIITOTHI
rpadpuka GyHKIUH, TEepBas W BTOpas MPOU3BOTHAS
(GYHKIIMM, TEOMETPHYECKHMHA H  (U3UYECKUl CMBICI
IPOM3BOJIHOM, NEPBOOOpa3Hasi, ONpeaeTEHHbII HHTErpa;
yMEHHUE HaXOUTh aCHMITOTHI TpaduKa GyHKINN; yMEHHE
BBIUUCIATh  NPOU3BOAHBIE  CYMMBI,  IPOU3BENEHUS,
YaCTHOTO U KOMIO3UIMK (PYHKUUN, HAXOAUTh YpaBHEHHE
KacaTeJIbHOW K TIpaduky (QYHKIHH; yMEHUE HAXOJUTh
IPOU3BOJHBIE  AJIEMEHTapHbIX  (QYHKIUH;  yMeHue
UCIOJIb30BAaTh  MPOU3BOJHYIO [ HCCIEIOBaHUs
(GyHKUMHA, HaxOOUTh HauWOOJbIIME U  HAUMEHbLINE
3HaueHus (QYHKUUN; CTPOUTH Tpa)UKU MHOTOWIEHOB C
WCIIOJIb30BAHMEM arrapaTa MaTeMaTHYeCKOro aHau3a;
MPUMEHSTh MPOU3BOJHYIO JJISl HAXOKJICHHUS HaWITy4dIlero
pelleHus] B IpPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMHUYECKUX M (U3MUECKUX 3a/adax; HaXxoJIUTb
wiomaad W O0bEMBI (PUTYp C TIOMOIIBIO HWHTETpaja;
IPUBOAUTH MPUMEPBI MATEMAaTUUYECKOTO MOIEITMPOBAHUS C

nomoIpio AuddepeHInaIbHbIX YPaBHCHHI

YMeHue onepupoBaTh MOHATHIMU: Tpaduk (QYHKIHH,
oOpatHas (yHKIMsS, KOMMO3WIUsA (YHKIUN, JTHHEHHAs
GyHKIMs, KBaapaTW4yHas  (YHKIOUS, palMoOHAIbHAsS
(GyHKIUS, CcTerneHHas (QYHKIWS, TPUTOHOMETPUYCCKUE
¢byHkuuM, oOpaTHBIE TPUTOHOMETpHUUYECKUE (YHKIINH,
nokazatejabHass M Jorapugmuueckas (yHKIUU; YMCHHE
CTPOWTh TpapuKH HW3YYCHHBIX (QYHKIUH, BBIIOJIHSITD
npeoOpazoBanus TpadukoB (YHKIMHA, HCHOIB30BAThH
rpaduky A7 U3ydeHUs MPOILeCCOB U 3aBUCUMOCTEH, TpH
pellleHnH 3a/1a4d U3 APYruX y4eOHBIX MPEAMETOB U 3a1au
U3 pearbHOM KU3HU; BhIpaKaTh (popMylaMu 3aBUCUMOCTU
MeX1y BETMYMHAMU; UCIIOJIb30BATh CBOWCTBA U rpaduku
GbyHKIMIA 1715 peleHus: ypaBHEHUH, HEPABEHCTB | 3a/1a4 C
napaMeTpamu; n300pakaTb Ha KOOPAWHATHOW TIIOCKOCTH

MHOXKECTBaA peHleHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB M HX




CHUCTEM

YMeHue peniatb TEKCTOBBIC 3a/1a4U Pa3HbIX TUIIOB (B TOM
YHCIIe Ha TPOIEHTHI, IOJIA U 9acTH, Ha IBIKEHUE, paboTy,
CTOMMOCTBH TOBapOB M YCIYyT, HAJOTH, 33a7a4il U3 00JIaCTH
VIPaBICHUS JIMYHBIMA H CEMCWHBIMH (UHAHCAMH);
COCTaBJISITh BBIPAKEHMSI, YpaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI 110 YCIIOBHIO 3a/lauM, UCCIIEJOBATh IOJYYEHHOE
pelieHne U OIEHUBATH MPABAONOAOOHOCTh PE3YJILTATOB;
YMEHUE MOJIEIUPOBATh pPEAIbHbIE CUTYallMH Ha S3bIKE
MaT€MAaTUKH; COCTaBISATh  BBIPAXKEHUS, YpaBHEHUS,
HEpPaBEHCTBA W HUX CHUCTEMBl [0 YCIOBHUIO 3a/1ayH,
UCCJIEJIOBaTh TOCTPOCHHbIE MOJENIN C HCIO0JIb30BAaHHEM
ammapaTta ajireOppl, HWHTEPIPETUPOBATh TOJYUYCHHBIN

pe3ynbTar

Ymenne OTIePHPOBATH MOHSTUSMH: cpenHee
apudmernyeckoe, MeauaHa, HauboJblllee U HauMEHbIlee
3HA4YEHUs, Pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
YK CIIOBOTO HaOopa; yMEHHE U3BJIEKATh,
UHTEPIPETHPOBaTh HH(GOpPMALMIO, IPEJICTABICHHYIO B
TabnuIax, Ha JguUarpaMmax, rpaukax, OTpPaKaroUIyro
CBOICTBA peabHBIX MPOLIECCOB U SBJIECHUI; IPECTABIAT
UHQOpMALMIO € IOMOIIBIO TabaML M  JUarpaMM;
UCCIIeI0BaTh CTaTUCTMUYECKUE JIaHHbIE, B TOM YHUCIE C
IPUMEHEHUEM TpaUUecKUX METOJ0B M 3JIEKTPOHHBIX
cpeAcTB;  rpaduueckd  HUCCIelI0BaTb  COBMECTHBIE
HaOIOEHUs] C TIOMOIIBIO JMarpaMM pacCeuBaHUS MU

JIMHEWHOU perpeccun

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIH ONBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTh CIy4alfHOTO COOBITHS,
YMEHHME BBIYHCIATH BEPOSATHOCTH C HCIOJIB30BAaHUEM
rpau4ecKux METOI0B; IPUMEHATh (POPMYJIBI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH, bopmyny MIOJIHOM
BEpOSATHOCTH, (opmyny bepHymin, KkomMOuWHATOpHBIE
GdaxThl U (GOPMYINbI; OLIEHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITUH; yMEHHE ONEepPUPOBATH MOHATHAMHU: CIydailHas

BCIIMYHHA, pacnpeaciiCcHue BCpOHTHOCTeﬁ,




MaTEMaTHUYECKOE OXKHUJAaHHWE, TUCHEPCUs U CTaHAApTHOE
OTKJIOHEHHE CIIy4aiiHOM BEJINYMHBI, byHKIIH
pacnpeneneHus u IJIOTHOCTH PaBHOMEPHOTO,
M0KAa3aTeIbHOIO U HOPMAJIbHOIO PaCIpeeeHUl; yMEHUE
HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACHpPENENICHUM s
pelieHusl 3ajad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIIEAOBAHUI;
YMEHHME NPUBOJUTH IPUMEPHl MPOSBICHUS 3aKOHA
OOJIBIIMX YHCENT B TPHUPOAHBIX W  OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSIMH: COUETAHHE,
NEPECTaHOBKA, YMCJIO COYETaHWM, YHMCIO IMEPECTaHOBOK;
6unoM HrploTOHa; ymMeHHME NPUMEHSATb KOMOWHATOPHBIE
dakTel ¥ pacCcyKIeHHs Ui pelieHHs 3ajad; OLEHUBATh
BEPOSITHOCTH peasbHBIX COOBITHIA; COCTaBIISATh
BEPOSITHOCTHYIO MOJENb u UHTEPIPETUPOBATH

MTOJTy4EHHBIN pe3yibTaT

YMenue omnepupoBaTb MOHATHSAMH: TOYKa, MpsMas,
IJIOCKOCTh, MMPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUMHA YTIIIa,
IJIOCKUN YroJi, JBYIrPaHHBIA yroJ, TPEXTPaHHBIA YroOJI,
CKpeIlMBaOIINecs MpsiMbIE, MapajuieabHOCTh u
NEPIEeHIUKYISIPHOCTh TMPSAMBIX U IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YTOJ MEXAY MPsIMOMl U IIOCKOCTHIO,
yroa MeXay IUIOCKOCTSMH, PAcCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXKAY NPSMBIMH, PacCTOSHUE
MEXAy IUIOCKOCTSIMH; yMEHHE HCIOJIb30BaTh IMpU
pelieHnd 3a7ad  u3ydeHHble (AaKTbl M TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKPY>KAIOILIET0 MUPA; CTPOUTh MAaTEMaTUYECKUE MOJIEIHU C
MOMOIIBI0 TEOMETPUUYECKUX MOHSATUN U BEIIWYHH, PellaTh

CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a9U

10

YMeHue omnepupoBaTh MOHATHSAMU: IUIOIIAAb (UTYPHI,
00BEM ¢burypsl, MHOTOI'PaHHUK, MIPaBUIIbHBIN
MHOTOT'pPaHHUK, ceueHue MHOTOTpaHHUKA, KyO,
napanjenenunes, Opu3Ma, Nupampaa, @urypa H
NOBEPXHOCTh BpAICHUs, LUWIMHJID, KOHYC, map, cdepa,

miomanab C(l)epLI, momaab TIMOBCPXHOCTH MNHUpPAMU/IBI,




IPU3MBI, KOHYCa, LWIMHJpA, 00BEM KyOa,
IPSIMOYTOJIBHOTO TapajuieenuIeia, MUpaMUIbl, TPU3MBL,
LWINHApA, KOHyca, wIapa, pPa3BEPTKA IOBEPXHOCTH,
CEUEHHUs KOHYyCa W ILWIMHJpA, MapajjiebHbIE OCH WIU
OCHOBAHMIO, CEUEHHME I1apa, IUIOCKOCTb, Kacarolascs
cdeprl, HMIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHHUKH, (PUTYpHI U
MOBEPXHOCTU BpAIllEHUS, UX CEUEHHUs, B TOM 4YHCIIE C
MOMOUIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHSTH
CBOMCTBAa TIE€OMETPUYECKHX (UTYp, CaAMOCTOSITEIILHO
dopMynupoBaTh  ONpENeNeHUs  HU3y4daeMmblx  uryp,
BBIBUTaTh TUIOTE3bl O CBOWCTBAX W  MpPHU3HAKax
reoMeTpruecKkux (Gpuryp, 060CHOBBIBaTh WIIM ONPOBEPraTh
WX; YMEHHE TMPOBOJIUTH Kiaccudukanuio @uUryp mo
pa3IUYHBIM ~ IpU3HAKaM, BBIMOJHATH  HEOOXOJMMBIE

JOIIOJTHUTCIIbHBIC ITIOCTPOCHHUA
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YMeHue  omepupoBaTh  MOHSATHSAMH:  JTBH)KCHHE B
NPOCTPAHCTBE, MapaUICIbHBIA TepEeHOC, CUMMETpUs Ha
TUTOCKOCTH ¥ B TIPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
nofo0usi, TomoOHBIe GUTYPHI, YMEHHE paclio3HaBaTh
paBHBIC U TMOJ00HBIC (DUTYpPHI, B TOM YHUCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUUYCCKHE
OTHOWIEHWS] ~ TPU  pEIIeHHH  3a/a4;  HaxOJIHTh
TCOMETPUYCCKUE BEIMYMHBI (IJIMHA, YroJ, IUIONIA[b,
00bEéM) TpHM pEmIeHWH 3a7a4 M3 JAPYTUX YYCOHBIX
NPEMETOB M M3 PEabHOW >KM3HU, YMEHHUE BBIYHCIISATH
TFCOMETPUYCCKUE BEJIMYUHBI (IJIMHA, YroJI, IUIONIA[b,
00BEM, TUIOIIAb MMOBEPXHOCTH), HMCIOJB3YS H3Y4YCHHBIC
(GOpMYIIBI U METOBI, B TOM YHCJIC: TUIOIIA/Ib MOBEPXHOCTH
MUpaMUJIbl, IPU3MBI, KOHYCA, HMIMHAPA, TIOMAIs cepsl;
00béM  Kyba, TPSMOYTOJILHOTO  MapaulelNienuIesa,
NUpaMUbl, TPU3MBL, LHWIMHIpPA, KOHYCa, IIapa; yMEHHE

HAXOJIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYD
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YMmenue OIeprUpoOBaThH IIOHATHUAMU: npAMOYTroJjibHas
CUCTCMa KOOpJAWHAT, BCKTOP, KOOPAMHATBI TOYKH,

KOOpAWHATBI BCKTOpa, CyMMa BCKTOPOB, HNPOU3BCIACHUC




BEKTOpa Ha 4YHCIIO, pa3jioKEHUE BEKTOpa MO Oas3ucy,
CKASIPHOE TMPOU3BEICHUE, BEKTOPHOE IIPOU3BE/ICHUE,
YroJl MEXKJIYy BEKTOpaMH; YMEHHE  MCIIOJb30BaTh
BEKTOPHbIH M KOOPJIMHATHBIM METOJA JUIsl PELICHUS
FeOMETPUUECKUX 3aJa4 W 3aJa4 JpYruxX ydeOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh MOAXOMSIIUN METOA U pPEIICHUS
3a/1a4y; IOHUMAaHUE 3HAYUMOCTH MAaTEMAaTUKHU B U3y4YCHUU
OPUPOJIHBIX M OOLIECTBEHHBIX IPOLECCOB U SIBJICHUI;
YMEHHUE PACIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMATHKHU
B HCKYCCTBE, yMeHue IIPUBOJUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITHM POCCUMCKOM M MHMPOBOU

MAaTeMaTH4eCKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1 Yuciia ¥ BEIYMCIIEHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 Paumonaneupie  umcina. OOBIKHOBEHHBIE U JACCATHYHBIC APOOH, TMPOIEHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ 1ensiM ToKazaresneM. CTeNeHb C pPalMOHAIBHBIM TIOKa3aTeleM.
. CpoiicTBacTeneH!

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yucnaMu.  [IpuOnmkEHHBICBBIYUCIICHNS, [PaBWJIAOKPYIJIEHUs, MPUKUIKA U
OIICHKape3yJIbTaTaBbIUUCICHHM

1.8 [IpeoOpa3oBaHUEBLIPAXKEH I

1.9 KomruiekcHbieunciia
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppauroHansHbIeypaBHEHUS]

2.3 TpuUroHOMeTpUUECKUEYPABHEHUS

2.4 [TokazarenbHbIe U JTOrapupMUIecKUEypaBHEHHS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppauroHaisHbEIEHEPABEHCTBA

2.7 [TokazarenbHbie U JTOrapupMUIECKHEHEPABEHCTBA

2.8 TpuronomerpuyeckrueHepaBeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

211 Marpuua cucteMbl JMHEHHBIX ypaBHEHUH. Onpeaenurenb MaTpUIbI
3 ®yukuuy 1 rpahuKu

3.1 Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢bynkuuu. Yérneie n Heu€tHeie GyHkuuu. IlepuoanueckuedyHkuuu

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHknuil. CpoiicTBa  QyHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITociienoBaTeIbHOCTH, CIOCOOBI3aJaHHIOCIIEI0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 HauvanamatemarndeckoroaHaimsa
4.1 [IpousBonnas ¢pynkuun. [Ipou3BoaHbIE F€MEHTAPHBIX PYHKIIMH
[IpumeHeHre NTPOU3BOAHONM K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 SKCTPEMYMBI. Haxox1eHrueHan0oIIbIIero u
HaMMEHbBIIETO3HAYCHIS(PYHKIIMMHAOTPE3KE
4.3 IMepBooGpasuas. Murerpan
S MHoKecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 Onucare/bHasACTaTUCTHKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 @DUrypeIHaIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHBPAIICHHSI
7.5 KoopauHaTs!  BEKTOPBI
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