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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTaTUCTUKA» YIIYOIEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEJIHETO o01ero oopasoBaHus. Y ueOHbIN Kypc
NpeaHa3HavyeH sl OpMUPOBAHUS Y OOYyYAIOMIMXCS CTATUCTUUYECKOW KYJIbTYphI U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KAK MATEMATHUUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHUs CIIydyalHBIX COOBITUM, BEIWYMH W mporeccoB. [Ipu u3ydeHum Kypca
o0OoramarpTcss NOpPeICTaBICHUS OO0yYalolUXCSs O METOJaX HCCIEIOBaHUs
U3MEHUYMBOIO MHUpPA, pPAa3BUBACTCS IMOHUMAHME 3HAYUMOCTH U  OOUIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHHue 3HaHWM,
NOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha YpPOBHE OCHOBHOI'O OOLIEro o0pa3zoBaHus, U
Ha pPa3BUTHE MPEJCTABICHUM O CIy4YalHBIX BEJIWYMHAX W B3aMMOCBA3AX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOPMHUPOBATHCS MPEACTABICHHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJAECIIAX, UCTIOIb3YEMBIX
JUIL  ONMUCAHUS  aHTPOIIOMETPUYECKUX U JeMOTrpauyecKuX  BEJIUYUH,
NOTPEIIHOCTEN B pa3iMYHble poja H3MEPEHHUAX, IIUTEIBHOCTH O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOIMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 111 OCBOEHUSI BEPOSATHOCTHO-
CTAaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKKE COLHAIbHBIX U ICUXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAYUTEIBHON MEpEe HUCIONB3YIOT ammnapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyXxaeHrne 3akoHa OOJBIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBHM C yKa3aHHBIMH IIEJISIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCT, W CTAaTUCTHKa» HA YriayOJEHHOM YpOBHE BBIIEIEHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMmuMO OCHOBHBIX JUHUN B Y4e€OHBIN KypC BKJIIOYEHBI SJIEMEHTHI TEOPHU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOTO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jis1 (h)OPMUPOBAaHMS TMPEIACTABICHUN O paclpeieieHun BEPOSTHOCTEN
MEX1Y 3HAYCHUSIMU CIIyYalHBbIX BEJIWMYHUH. BakHYI0 4acTh B 3TOW COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTeJbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIyYalHBIMU BEJIMYMHAMHU U
pacrpeneseHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalolMXCsS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBaeTCs 03HAKOMUTEIBHOE W3YUYEHHE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHWE OSTOW CBSI3M C TOMOIIbBIO
Kod(ppuULIMeHTa KOPPENAIMU U €ro BbIOOPOYHOTO aHajgora. OTHU DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHusI», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO o0011ero oOpa3oBaHMs, U BO MHOIOM OINUPAIOTCS HAa CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun osmemeHT  cojepikaHus, KOTOpPBIM  MpejjaraeTcss  Ha
O03HAKOMUTEJILHOM YPOBHE — TIOCJIEIOBATEIILHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITHH, HACTYNAIOIINX B €IUHUIY BpeMeHU. O3HaKOMJICHUE C pachpeeicHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUISI OyayIIuX aOUTypUEHTOB, MOCTYIAIONIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HayKaMH, IICUXOJIOTHEH W
yIpaBIICHUEM.

Ha wusydenue yuebGHOro kypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 vacoB: B 10 kmacce — 34 wgaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, ces3ublii rpad, myTH B rpade: nukibl u renu. CteneHs (BaJlGHTHOCTD)
BepuHbL. ['padnl Ha miiockocTh. Jlepebs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHM.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepuMmenTa. dopmyna noaHou BepossTHOCTH. Popmyna baiieca. HezaBucumslie
COOBITHS.

buHapHbIil ciy4ailHbIil ONBIT (MCHIBITAHUE), yClieX U Heyaadya. HezaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyrna OuHOMA
HproTona.

Cepusi He3aBHCUMBIX HcHbITaHud bepuymnu. CnyuyaliHplii  BBIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenwe  BepostHocTed.  Jlumarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMHU BelWMuMHamMu. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHAIIEHOE.

CoBMecTHOE pachnpenelieHHe JIByX CiydalHbIX BeauuuH. He3zaBucumele
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUEeCKOE OXUJAHUE CIYYalHOW BEJIUYHHBI
(pacnpenenenus). I[lpumepbl  HTPUMEHEHUS  MaTEeMaTHYECKOTO  OXKUIAHUS
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTndyeckoe OXHJaHUE CYMMbl  CIIy4YalHbIX  BEJIWYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss W CTAaHZAPTHOE  OTKJIOHEHUE  CIyYalHOW  BEJIWYUHBI
(pacnipenenenus ). Jlucriepcus OMHAPHOM CITyYaiiHOW BEIMYMHBI. MaTeMaTHUeCcKoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBHUCUMBIX CIIyYaWHBIX
BennuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KIIACC



HepaBenctBo YeOniméBa. Teopema UebOniméBa. Teopema bepnynnu. 3akon
OonpmMx  yuced. BplOOpouHBI  MeTOA ~— uccienoBaHW.  BeiOOpouHble
XapakTepucTuku. OLEHUBAaHUE BEPOSITHOCTA COOBITHS MO BBHIOOPOYHBIM JTaHHBIM.
[IpoBepka npoCcTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsiBHble caydaiiHble BenuduHbl. Ilpumepsl. DyHKIMSA IUIOTHOCTHU
BEPOSITHOCTU pacrpesiesieHus. PaBHOMEpHOE paclpeelieHue U €ro CBOMCTBa.
3aaum, OpUBOJAIIME K MOKA3aTEIbHOMY paclpeAesIeHuI0. 3ajauu, IPUBOSAIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTU
MOKA3aTeNbHOTO pacupeaeneHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

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

KoBapuanus nByx ciydaitHeix BenuuuH. KoaduuueHt mauHEHHOM
koppensinuu.  CoBMecTHbIe  HAOJIIOACHHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunmMent koppensuuu. Paznuuve Mexay JTUHEHHONW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METOI HAMMEHbIIINX KBaIPaTOB.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBLINA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKOW HACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUSA

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUAOB UCKYCCTBA;

5) pu3uvecKoro BOCMUTAHUS:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHas (U3NUecKas aKTUBHOCTH), (PU3NUYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  chepam  TpodecCHOHATBbHON  NEATeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TMOHUMAHHE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW JESTEIBLHOCTH, JTaloB €&
pa3BUTUS M 3HAYUMOCTH JUISI PAa3BUTHS LUBWIM3AIMHM, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIaccU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBIIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUEHHUH 10 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh croco0 pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIUICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpPEYHE,  Mpodiemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BbIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUTH MHDOpMALUU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHU;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JAaBaTh IOSICHEHHS IO XOJy PEIICHHUS 3aadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHHUKOB
nuajaora, oOHapy)KMBAaTh Pa3IMYUe U CXOJCTBO MO3HUIIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEN ayJIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS Tpoliecca U pe3yibrara perieHus
MaTE€MaTH4YE€CKOM 3a/1a4H;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA IIEJIH U YCIOBUSIM, OOBSICHIATH TPUUHHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU pEeHIeHWH YYEOHBIX 3ajad, NPUHUMATh I1I€Jbh COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0O COBMECTHON pPabOTHI, paclpeneiisaTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbIE€ IITYpPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OTEepUpOBaTh MOHATUSMU: Tpad, Tockuii rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UK, JePEBO, CTENEHb BEPIIUHBI, JIEPEBO CIY4aifHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
CIIy4aitHOe COOBITHE, dJIEMEHTAPHOE CIydailHOe COOBITHE (IIIEMEHTAPHBIN MCXO.)
CIIy4ailHOTO  OTbBITA, HAXOAWTHh BEPOSTHOCTH COOBITHA B  OMBITAaX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMHU COOBITUSMH;HAXOAUTh U (POPMYyIHPOBATH
COOBITHS:  TEepeceucHHre, OOBbCAWHEHHWE  JAHHBIX  COOBITHHA,  COOBITHE,
MIPOTUBOIIOJIOKHOE TAHHOMY, MCIIOJIb30BaTh AWArpaMMbl Dijepa, KOOPJAHUHATHYIO
MPSAMYIO JUIsl PEIICHUs 3aJ1ad, TI0Jb30BaThCs (DOPMYIION CIIOKEHUSI BEPOSTHOCTEH
JUTS1 BEPOSITHOCTEHN ABYX M TPEX CIyYalHBIX COOBITHIA;



ONEPUPOBATh  NOHATUAMMU: YCIOBHAas  BEPOSATHOCTB, YMHOKEHUE
BEPOSITHOCTEH, HE3aBUCHUMbIE COOBITUS, JI€PEBO CIYyYallHOIO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHM C TOMOLIBIO NIpaBUJIa YMHOXKEHHS, IepeBa
CIIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYINy MOJHOW BEPOATHOCTH, (HOPMYIy
baiieca npu pelieHuu 3a7ad, ONpeAesaTh HE3aBUCUMOCTh COOBITUH 10 (popmyie U
10 OpraHU3aluu CIy4aliHOrO YKCIIEPUMEHTA;

NPUMEHATh H3YyYCHHBbIE KOMOWHATOpHBIE (OPMYJIBI MJid TEpPEUYUCICHUs
AJIEMEHTOB MHOXXECTB, 3JEMEHTapHBIX COOBITUNA CIIyYalHOTO OIbITA, PEIICHUS
3a/lady 10 TEOPUH BEPOSATHOCTEN;CBOOOJHO ONEPUPOBATH MOHSATUSAMU: OWHAPHBIN
CIIy4yalHbIA OMBIT (MCMBITAHHWE), YCIEeX W HEy/aada, HE3aBUCHUMbBIC MCIBITAHUS,
cepusi MCHIBITAHUHM, HAXOJUTh BEPOSATHOCTH COOBITUM: B CEPUU HCIBITAHUHN 0
NEPBOTO YCIIEXa, B CEpPUM MCIHbITAaHUKW bepHylnu, B ONbITE, CBSI3aHHOM CO
CIIy4ailHbIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: CiIydaliHasi BEJIMYMHA, paclpeereHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHus, OuHapHas clydyailHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE pACIpEIEICHUE ABYX CIyYalHbIX
BEJIMYMH, UCTOJIb30BaTh TA0JIMIy COBMECTHOIO pacIpe/iesieHus IBYX CIIy4dailHbIX
BEJIMYUH JJISI BBIJICICHUS pACHpENETeHUs KaXXJIOW BEJIMYMHBI, ONPEIEICHHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATH  IOHITHEM
MaTEMAaTHYECKOTO OKUJIaHMS CIYy4YailHON BENMYMHBI (paclpeeseHUs ), IPUMEHATh
CBOMCTBA MAaTEMAaTHYECKOTO OXUIAHUS TPU PEMIEHUH 3a7ad, BBIYUCIATH
MaTeMaTUYEeCKOe OXUAaHne OMHOMUAILHOTO U TEOMETPUUECKOTO pacIpeiesIeHUI;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TUCIEPCHS, CTAaHAAPTHOE OTKJIOHEHHUE
CIy4alHOM BEJIMYWHBI, IPUMEHITh CBOWCTBA JUCIEPCHUMU CIYYaWHOM BEIUYUHBI
(pacnpeneneHus) MpyU PEUICHUH 3a7ay, BBIYMCIATH AUCIEPCUIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAIILHOTO pacTpeeIeHH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

BBIYUCTISATh BEIOOPOUHBIE XapaKTEPUCTHKHU IO JAHHOW BHIOOPKE U OIEHUBATH
XapaKTepUCTUKH TEHEpPaJbHOM COBOKYIMHOCTH JAaHHBIX 1O BBIOOPOYHBIM
xapakTtepuctukaMm. OIIEHHBATh BEPOSTHOCTH COOBITUN M MPOBEPATH MPOCTEHINIHE
CTATUCTUYECKHUE TUIOTE3bI, MOJIb3YSICh U3YYEHHBIMU PACIPEICICHUIMU;

OPUBOAUTH  TMpPUMEpPbl  3a]ay, OPUBOASIIMX K  IOKA3aTE€IbHOMY
paclpeneneHno, 3aJad, IMPUBOIAIIMX K HOPMaJbHOMY  PAacCIpEEIICHUIO.
OnepupoBaTh MOHATUSIMHU: (DYHKIHS TUIOTHOCTH BEPOSITHOCTU IMOKA3aTEIbHOIO
pacnpeneneHusi, QyHKIHS TIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO paclpe/eieHus,
(GYHKITUS TTIOTHOCTH M CBOMCTBA HOPMAJILHOTO PAaCTIpeICICHUS;

ompenensTh  KOIPOUIMEHT  JUHEHHOW  KOpPPENSIUU,  BBIOOPOUYHBIN
KO3(pPULIMEHT KOPPEISALIIH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
1 DeMeHTHI Teopuu TpagoB 3
5 CrnyyaiiHble OTBITHI, CIIydaiiHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMU. CIO’KE€HNE U YMHOKEHUE 5
BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITHA
4 DneMeHThl KOMOWHATOPUKH 4 1
Cepun nocienoBaTeNIbHBIX UCIIBITAHUI.
5 Ucnpitanus beprymnu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYIMHOCTHU
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DneMeHTbl MaTeEMaTUYeCKO CTaTUCTUKU 6
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacnpezesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU
O0001IeHne U cucTeEMaTU3alis 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
I'pad, cBsa3HbI rpad,
1 MIPEACTABJICHHUE 33]]a4H C TIOMOIIIBIO 1 https://m.edsoo.ru/4cb78972
rpada
Cremnenp (BaICHTHOCTD) BEPIITMHBI.
2 ( ) Bep 1 https://m.edsoo.ru/b35628ef
[TyTs B rpade. llenu u mukibI
I'padsr Ha mnockoctu. [depeso
3 pad N Jlep 1 https://m.edsoo.ru/293b57be
CIIy4aifHOTO AKCIEPUMEHTA
Cny4yaliHble SKCTIEPUMEHTBI
4 (OTIBITHI) U CITy4altHBIE COOBITHSI. 1 https://m.edsoo.ru/1e5c5¢c2b
DneMeHTapHbIE COOBITHS (HCXOIbI)
BeposTHOCTB City4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
5 P 1 https://m.edsoo.ru/d6aba4cd
PaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU COOBITUSMHU
BeposTHOCTB cllyualiHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
6 3 1 https://m.edsoo.ru/18dbbdf8
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMHU
[Tepeceuenue, oObeTUHEHNE
7 MHOJKECTB U COOBITHI, 1 https://m.edsoo.ru/e33211b4

MIPOTUBOIIOJIOKHBIC CO OBITHSL.



https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/b35628ef
https://m.edsoo.ru/293b57be
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/d6aba4cd
https://m.edsoo.ru/18dbbdf8
https://m.edsoo.ru/e33211b4

DopMmyiia cl10KEHUS BEPOSITHOCTEN

YcnoBHast BEpOATHOCTD.
YMHOKEHUE BEPOATHOCTEM.
dopmysia yCI0BHOM BEPOSITHOCTH

https://m.edsoo.ru/35df5d69

VYcnoBHast BEpOATHOCT.
YMHOKEHUE BEPOATHOCTEM.
®opmysia yCI0BHOM BEPOSITHOCTH

https://m.edsoo.ru/2f9c223b

10

dopmynia MOJHOK BEPOATHOCTH

https://m.edsoo.ru/281aaclc

11

®opmyna baiieca. HezaBucumbie
COOBITHS

https://m.edsoo.ru/5cde5e5b

12

KomOunaTtopHoe npasuiio
YMHOXCHUA. HepeCTaHOBKI/I n
(hakTopuan

https://m.edsoo.ru/6bdb8hb9e

13

Yucno coueranuid. TpeyroiabHUK
[Tackansa

https://m.edsoo.ru/bead65d4

14

®dopmymna 6uHoma HproToHa

https://m.edsoo.ru/a9de8c9e

15

Kontponbras padota Nel: "I'padswi,
BEPOSTHOCTH, MHOXECTBA,
KoMOMHaTOpHUKa"

https://m.edsoo.ru/e3d48d5a

16

bunapsblii cay4dailHbIM ONBIT
(ucmbITaHue), ycrex U Heylaya.
He3zaBucumsle ucniranus. Cepust
HE3aBUCUMBIX UCTIBITAHUH 0
NIEPBOTo ycrexa

https://m.edsoo.ru/lacad718

17

Cepnsi HE3aBUCUMBIX HCIIBITAHUN
A0 IIEPBOTO yCIiEXa

https://m.edso0.ru/9273b546

18

Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnymin

https://m.edsoo.ru/aa634999



https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/2f9c223b
https://m.edsoo.ru/281aac1c
https://m.edsoo.ru/5cde5e5b
https://m.edsoo.ru/6bdb8b9e
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/a9de8c9e
https://m.edsoo.ru/e3d48d5a
https://m.edsoo.ru/1acad718
https://m.edsoo.ru/9273b546
https://m.edsoo.ru/aa634999

19

Crydaiinslii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

https://m.edso0.ru/294295cd

20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0OHII

https://m.edso0.ru/339f945b

21

CrnyuaiiHasi BeJTMYHHA.
Pacnpenenenue BeposTHOCTEN.
Jwnarpamma pacnpeneneHus

https://m.edsoo.ru/7c24cfba

22

Omneparuu HaJ| CITy9aiiHBIMH
BennuuHaMu. [Ipumepst
pacnpenenenuii. bunapaas
ciy4yaiiHas BeJIMYMHA

https://m.edsoo.ru/1877ab9b

23

I'eomeTrpuueckoe pacnpeeneHue.
bunoMuanbHOE pacnpenesieHre

https://m.edsoo.ru/7a42c9c4

24

Marematnyeckoe OXKUJaHUE
ciydaiHOU BennuuHbl. COBMECTHOE
pacnpesenieHue ABYX CIydyalHbIX
BEJTUYHH

https://m.edsoo.ru/82a991ef

25

HeszaBucumpbie ciydaitHbie
BennuuHbl. CBOMCTBA
MaTeMaTH4eCKOTO OKUJaHHSI.
Matematuueckoe OXugaHue
OMHAPHOU CIy4aliHOW BEIHMYHHBI

https://m.edsoo.ru/b8a29b2f

26

MaremaTtnueckoe oKuJaHue
TFE€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacrpeieieHnit

https://m.edsoo.ru/7c2db655

27

I[I/ICHepCI/IH " CTaHAApPTHOC
OTKJIOHCHHUC

https://m.edsoo.ru/4b63eb47



https://m.edsoo.ru/294295cd
https://m.edsoo.ru/339f945b
https://m.edsoo.ru/7c24cfba
https://m.edsoo.ru/1877ab9b
https://m.edsoo.ru/7a42c9c4
https://m.edsoo.ru/82a991ef
https://m.edsoo.ru/b8a29b2f
https://m.edsoo.ru/7c2db655
https://m.edsoo.ru/4b63eb47

28

Jucrniepcust OMHAPHOM cydaitHON
BeMuuHBL. CBOHCTBA TUCTIEPCUA

https://m.edsoo.ru/5ccaa468

29

Marematnueckoe OXUIaHUE
MPOU3BEIICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCUMBIX CIIyYalHbIX BEJINYMH

https://m.edsoo.ru/64428cab

30

Jucnepcuss OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCTIOIH30BaAHUEM
AIEKTPOHHBIX TAOJIHIL

https://m.edsoo.ru/b38e3126

31

Jucnepcus u cTaHIapTHOE
OTKJIOHEHUE TEOMETPUIECKOTO
pacnpenenenus. . [Ipaktuyeckas
paboTa ¢ UCTIOIh30BaAHUEM
AIEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/a2f1668b

32

O0001IeHre U cUCTEMATU3ALIHS
3HAHUM

https://m.edsoo.ru/7b141c89

33

KonTtponpHas padorta Ne2:
"UcneiTanus bepuymiu.
Ciny4aliHble BEJIMYUHBI U
pacnpenenenus"

https://m.edsoo.ru/84ce345e

34

O00011IeHIE U CUCTEMATHU3AIIUS
3HAHUU

https://m.edsoo.ru/c4774da2

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34



https://m.edsoo.ru/5ccaa468
https://m.edsoo.ru/64428cab
https://m.edsoo.ru/b38e3126
https://m.edsoo.ru/a2f1668b
https://m.edsoo.ru/7b141c89
https://m.edsoo.ru/84ce345e
https://m.edsoo.ru/c4774da2

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrpoaprre | Hpaktirieckite H3y4eHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl

Hepasencrso YeOrimeBa. Teopema

1 UYeonimena. Teopema bepuyiu. 1 https://m.edsoo.ru/3beb9a38
3aKoH OOJIBIITUX YUCET
Hepasencrso YeOnimena. Teopema

2 YeoOrnrmeBa. Teopema bepryrmm. 1 https://m.edsoo.ru/a8965f46
3aKoH OOJIBITTUX YHCET
Hepasencto UebOrnimena. Teopema

3 Yeopimena. Teopema bepryiu. 1 https://m.edso0.ru/9c2b8348
3aKoH OOJIBIINX YHUCET

4 Br100poUHBIi METOT MCCIIEIOBAHMIA 1 https://m.edso0.ru/36d2a371
[IpakTnueckas pabora c

5 HCIIOJIb30BAHUEM DJICKTPOHHBIX 1 https://m.edso0.ru/393f2333
TaOJINILL
I'enepanbHas COBOKYITHOCTD U
cilyyaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.

6 OneHka cpeJHeT0 U IUCIEPCUN 1 https://m.edso0.ru/32379174
reHepalIbHONU COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOUYHBIX
XapaKTePUCTHK

7 I'erepabiras COBOKYMHOCTS I 1 https://m.edsoo.ru/6cbedadd

cilyyaifHas BbIOOpKa. 3HAKOMCTBO C



https://m.edsoo.ru/3beb9a38
https://m.edsoo.ru/a8965f46
https://m.edsoo.ru/9c2b8348
https://m.edsoo.ru/36d2a371
https://m.edsoo.ru/393f2333
https://m.edsoo.ru/32379174
https://m.edsoo.ru/6cbedadd

BBIOOPOYHBIMU XapaKTEPUCTHKAMH.
OneHka cpeJHero 1 Iucnepcun
TrE€HEPAIBHONW COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

OrneHuBaHuE BEPOSITHOCTEN COOBITUI
10 BBIOOpKE

https://m.edsoo.ru/b52ac466

Craructuueckas runoresa. [Ipoepka
MIPOCTENIINX TUIOTE3 C IIOMOIIBIO
CBOWCTB M3y4YEHHBIX pacnpeneacHui

https://m.edsoo.ru/adb221dc

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOMCTB M3YYEHHBIX pacnpeacieHui

https://m.edso0.ru/64367654

11

[IpakTrueckas padoTa c
WCTIOJIb30BAHNUEM 3JICKTPOHHBIX
TaOJINIL

https://m.edsoo.ru/d194e88b

12

[Ipumepbl HEMPEPHIBHBIX CIIy4alHBIX
BenU4MH. OYHKINS IJIOTHOCTH
BEPOSITHOCTH

https://m.edsoo.ru/2753aa8f

13

PaBHOMEpHOE pacnpenencHue.
[TpuMeps! 3a1a4, TPUBOIAIINX K
MOKa3aTeJIbHOMY U K HOPMAJIbHOMY
pacrpeneneHusIM

https://m.edsoo.ru/2f796¢c1b

14

(DYHKI_[I/IH IJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOTO pacClpCaACIICHUA

https://m.edsoo.ru/77b5f81d

15

(DYHKI_[I/IH IJIOTHOCTHU BEPOATHOCTHU
HOPMAaJIbHOT'O paclpCACIICHUA

https://m.edsoo.ru/fc412bh93

16

IlocnegoBaTenbHOCTh OJMHOYHBIX

https://m.edsoo.ru/bb3433c3



https://m.edsoo.ru/b52ac466
https://m.edsoo.ru/adb221dc
https://m.edsoo.ru/64367654
https://m.edsoo.ru/d194e88b
https://m.edsoo.ru/2753aa8f
https://m.edsoo.ru/2f796c1b
https://m.edsoo.ru/77b5f81d
https://m.edsoo.ru/fc4f2b93
https://m.edsoo.ru/bb3433c3

He3aBUCUMBIX coObITHil. [Tpumep
3a7a4M, IPUBOJALIEN K
pacupenenenuto I[lyaccona

[IpakTuyeckas pabora c

17 HCII0JIb30BAHUEM JIEKTPOHHBIX https://m.edsoo.ru/f4f776b7
Ta0IHIL
K o

18 OBApHATITE ABYX CIYHAIHbIX https://m.edsoo.ru/538cc254
BenuuMH. Koagduiment koppensuuu
C 0

19 OBMECTHHE RADMIONCHIL ARy https://m.edsoo.ru/daf287de
BEJTUYIHH
B o

20 bI0OpOHBIT KOXpPHUIHCHT https://m.edso0.ru/14775cc3
KOpPESIITUu
P N

21 ASIHHIE MORILY HHHCHHOUH CBABIO https://m.edsoo.ru/18cc149f
Y IPUYMHHO-CJIEICTBEHHOU CBSI3bIO

22 Jluneiinas perpeccus https://m.edsoo.ru/dc7227b6
[IpakTnueckas pabota c

23 HCIIOJIb30BAHUEM DJICKTPOHHBIX https://m.edsoo.ru/d3c4367f
TaOJINILL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 Ta0JIMI] ¥ TUarpaMm, OIucaTeIbHas https://m.edso0.ru/c8755b54
CTaTHCTUKA
O

25 HIBETEL © PABHOBOSVOMHBIN https://m.edsoo.ru/da6d9525
AJIEMEHTAPHBIMU COOBITUSIMH
B o o

26 BIUKCIICHHE BEPOSITHOCTEH COOBITUI httos://m.edsoo.ru/4alf5d68
C mpuMeHeHueM GopMy
Brruucnenue BeposiTHOCTEH cOOBITUI

27 C IpUMEHEHNEM I'padUUeCcKuX https://m.edsoo.ru/c124269b

MCTOZOB: KOOpAWUHATHAA IIpsAMasd,
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JIEpEeBo, Tuarpamma Juuepa

Crny4aiiHble BEJIMYUHBI U

28 1 https://m.edso0.ru/612166d2
pacnpeneneHus

29 MaTeLfaniquKoe OAHIARHC 1 https://m.edsoo.ru/4489a645
CITy4aitHO# BEJTUYHHBI

30 MaTel\famuquKoe OAHAATHE 1 https://m.edsoo.ru/971a5c33
CITy4JaitHOU BEJTUYHHBI

31 KOHTPOHBHaﬂupa(SOTa: "Beposrtiocts 1 https://m.edso0.ru/7¢3953e4
Y CTaTUCTHUKA
Brruncnenue BeposiTHOCTEN COOBITUI

32 ¢ mpuMeHeHueM GopMyI U 1 https://m.edsoo.ru/82aad161
rpaduyecKkux MEeToJ0B
Brruncienue BeposTHOCTEH COOBITHIA

33 ¢ mpuMeHeHueM popmyn u 1 https://m.edsoo.ru/acd7bf63
rpauIecKuX METOIOB
Cny4aliHble BEJIMYUHBI U

34 pacmpenenenus. MareMaTuueckoe 1 https://m.edsoo.ru/fel5c66b
0KUJAHUE CIyYailHOW BEJIMYHMHBI
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaAMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEposSTHOCTEW U CTaTUCTHUKA
6.1 UuTarh U CTPOUTH TAOJIUIIBI U JHarpaMMbl
6.2 OnepupoBaThb  NOHATUSMU:  CpefHee  apu(METHUYECKOe,  MeJIuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIy4alHBIN SKCIEPUMEHT (OIBIT) U CiydyaliHOE
coObITHE, 3JIEMEHTapHOE COObITHE (PIEMEHTApHBIM HCXOM) CIIy4allHOTO
6.3 OTbITa; HAXOAWUTh BEPOSATHOCTH B OMNbITaX C PaBHOBO3MOXKHBIMU
CIIy4allHbIMHU COOBITUSMHU, HAXOJUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
W3YYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: IepeceueHne U OObeAUHEHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, NTPOTUBONOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCS AUarpaMMamMu Disiepa u GOpMyIION CIIOKEHHS BEPOSITHOCTEH
IIPU PELICHUHU 3a7a4
OnepupoBaTh NOHATHAMMU: YCIIOBHAsI BEPOATHOCTb, HE3ABUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IOMOILIBIO IPAaBWJIA YMHOXEHHS, C IOMOIIbIO
JIepeBa CIIy4allHOTO OMbITA
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMH: HCIBITAHHE, HE3aBHCHUMBbIE HCIBITAHUS, CEPUS
6.7 UCMBITAHUH, yCIIeX U Hey/lada,; HaXOJUTh BEPOSITHOCTH COOBITHH B CEpUU
' HE3aBUCHMBbIX MCIBITAHUN J10 MEPBOrO YCIeXa, HAaXOIAUThb BEPOSATHOCTH
coOBITHH B cepuu UCTbITaHUK bepHymn
6.8 OnepupoBaTb  NOHATUSAMH:  ClydailHass  BEJIMYMHA, paclpelesieHue
' BEPOSATHOCTEH, AnarpaMmma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSATHOCTM  3HAUYEHUH  CIIy4alHOM  BEJIMYMHBIIIO
' pacnpeesIEeHUIO WK C TOMOLIBIO AUarpaMM
5.2 OnepupoBaTb NOHATHEM MaTEMAaTUYECKOTO  OXKMJAHUSA, HNPHUBOJIUTH




MIPUMEPBI TOTO, KaK MPUMEHSIETCI MaTEMaTHUECKOE OKMJIAHUE CIydalHOU
BEJIMYMHBI, HAaXOJUThb MAaTEMaTU4YECKOE OXUAAHWE I1I0 JaHHOMY

pacnpeeeHuIo
5.3 Nmets npencraBieHre o 3aK0HE OOJIBIINX YHCET
5.4 Hmets npencraBiieHHe 0 HOPMAJIbHOM PACIPENCIICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO TabauIl U auarpamm. CpenHee apudMeTuueckoe,
MeuaHa, HanOoJIbIllee ¥ HaUMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCHUs] U CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

6.2

CnyyaitHble SKCIIEPUMEHTHI (OTBIThI) U CIy4alHbIe COOBITHS. DJIeMEHTapHbIEe COOBITHS
(ucxonpr). BeposiTHOCTH CitydailHOTO COOBITHSA. BAM30CTH YaCTOTHIM BEPOSITHOCTH
coObiTnil. CiydaiiHble ONBITBI C PAaBHOBO3MOXHBIMU 3JE€MEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Oneparun  HajJ COOBITHSIMU: TIEpECEUYCHHE, OOBEIUHEHHE, MPOTHUBOTIOIOKHBIC
coObITHs. Juarpammsl Diinepa. opmyrna ciaoxeHus: BEpoATHOCTEH

6.4

VYcnoBHas  BEpOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciaydallHOTO
skcriepuMenTta. dopmyna nmosHOM BeposiTHOCTH. HezaBucrumMbie cOOBITHS

6.5

KombOunatopnoe mnpaBuino ymHoxeHus. IlepectanoBkum wu dakropuan. Yucio
couerannii. Tpeyronpauk [lackamsa. @opmyna bunoma HeroToHa

6.6

bunapubplii ciayuyaliHblii OmBIT (MCHBITAaHHWE), yCleX MW Heymada. HeszaBucumeble
ucnbiTanua. Cepusi HE3aBUCUMBIX MCIHBITaHMK 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITaHUN bepHymn

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHus.
[Ipumeps! pactipenienieHnid, B TOM YHCIIe TeOMETPUIECKOer OMHOMUATIBLHOE

11 KIJACC

Kox

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

TeOpI/IH BepOHTHOCTCﬁ N CTaTUCTHKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4alHBIX BEIMYMH: MaTeMaTHYeCKOe OKHUIaHHUE,
JMCIIepcusl M CTaHJapTHOE OTKJIOHeHHe. Ilpumepsl mpUMeHeHHsT MaTeMaTHYeCKOro
OKHJaHMs, B TOM 4YHCIE B 33Ja4yax M3 NOBCEAHEBHOM XM3HU. MareMmarmdeckoe
OKU/laHue OMHApHOM cilyyailHOH BenMuMHBI. MaTeMaTHuecKOoe OKUAAHUE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTreMaTu4eckoe 0XKUJaHUuE U AUCIIEPCUS TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OONBIIMX YHCET M €ro poiib B Hayke, mpupojae U olmiecTBe. BriOOpouHBIif
METO/]I UCCIIEIOBAaHUN

5.3

HpI/IMepLI HCMIPCPBIBHBIX CJ'Iy‘-I&fIHBIX BCJIIMYHMH. IlonsTue 0 IINIOTHOCTH




pacnpezneneHus. 3aaauu, IpUBOAAIIME K HOpMaJIbHOMY pactipeaencHuto. [lonstue o
HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHE (QOpPMYIUpOBATH M ONEPUPOBATh MOHATUSMHU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH IPUMEPHl U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIHUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYKIACHUS IPHU PCUHICHUHN 3a1a4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCyXIEHUH; YMEHHE ONEpHUpPOBAThH
IMOHATUAMU: MHOXECTBO, IMOAMHOKCCTBO, OII€pallih HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHCciie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITUSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH;, YMEHHE 3aaBaTh
W ONHUCHIBATh rpadbl Pa3IMIHBIMU CIIOCOOAMH; UCIIOJIB30BaTh Tpadbl MpU

PEIICHNH 3aJa4

VYmenune ONICpHUpOBaTh IOHATHUAMU: HATYPAJIbHOC 4YHUCIIO, LEJIO0C 4YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
paluOHaJIbHBIM IIOKa3aTCJIEM, CTCIICHb C ,HCfICTBPITGJ'IBHBIM IIOKa3aTcjieM,
norapn(bM qucia, CHHYC, KOCHHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTaTOK II0 MOAYJIH, palkMOHAJIBHOC YHUCIIO, HPPAUOHAJIBHOC 4YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAJIBbHBIX, JIECTBUTEIIHLHBIX
YUCCII; YMCHHEC HUCII0JIb30BATh IIPU3HAKU ACIIMMOCTH, HanMMEHBIIUH 06IJ.IPII>1
AJCIIUTCIIb M HaAHMMCHBIICC 061].166 KpaTHOC, aJIrTOPpHUTM Esxnunga IIpu
peUiCHUN 3a4a4; 3HAKOMCTBO C Pa3IMYHBIMU IO3UIUOHHBIMU CUCTECMaMU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYECHUHN U Hp606pa30BaHI/I}I
BLIpa)I(eHHfI CO CTCICHAMH U J'IOl"apI/I(bMaMI/I, npeo6pasoBaHI/m ,Z[pO6HO'
paluOHAJIBHBIX Bpra)KeHI/II\/’I; YMCHUC ONICpUpPOBATH TIOHATHUAMUN

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘{eCKa}I nporpeccusd, TreoMEeTpUICCKas




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM 4YHCJIE C IIOMOIIbIO
PEKYppPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILIEKCHBIE 4YHCIA, MOJYyJAb U apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanmyeckas),; yMETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBAThH
NOHATHSAMHM:  MaTpuua 2xX2  u  3x3, onpenenuTenb  MaTpPHULBL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTejabHble, CTENEHHBbIE, JOTrapupMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUST W HEpPaBEHCTBa, MX CHCTEMbl; YMEHHME OIEpUpPOBATH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
ypaBHEHUHN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBbI C TMOMOILIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YPaBHEHUs, HEPABCHCTBA M CHUCTEMBI C IApaMeTPOM; IPUMEHSATh
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI [UId DPEUICHHS MaTEMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSIMH: (GYHKUMSA, YETHOCTh (DYHKIUH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (QYHKIMM, HauOoOJIblIee W HAaWMEHbLICE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HelpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3znueckuif CMBICI TPOU3BOAHOM, IepBooOpa3zHas, ONpeAeIEHHBIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMOTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TMPOMU3BEACHUS, YAaCTHOTO H
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIHIA,
YMEHHME WCIOJb30BaTh MPOU3BOJAHYIO JUISI HCCIeAOBaHUS (DYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HAueHUs (YHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIB30BaHHMEM ammnapara MaTeMaTHYeCKOTO
aHallM3a; TPUMEHATH TMPOU3BOAHYIO [UIS HAXOXKACHUS HAUITYYIIETOo
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh ILIOIIaAn H 00BEMBI (bI/Ipr C IIOMOIIIBIO




HUHTCTpalia; NpUBOAUTHL HNPUMCPbBI MATCMATUUYCCKOI'0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (GpyHKIMiA, JTuHeWHas QYHKIUS, KBagpaTHdHas (QyHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIWH, TMOKa3aTeNlbHAs |
aorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4eHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  TpapukoB  (DYHKIHH,
WCTIONB30BaTh TPaQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMU,
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKIMM JUIsl pelieHus] ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHNI YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJauyd pPa3HBIX TUIIOB (B TOM 4YHUCIE Ha
MIPOLIEHTHI, AOJM U YacTH, Ha JBHKEHHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOTH, 33Ja4d U3 0OJaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHUIO 33J1a4M, HCCIIEIOBATH IMOJYyYEHHOE pEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh PE3YIbTATOB; YMEHHE MOJACIUPOBATH
peanbHbIE CUTyallMd HA $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33Ja4u, UCCIEN0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAHUEM ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSIMU: CpeHEee apupMeTHUecKOoe, MeAuaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHS, CTAaHIAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE HW3BJIEKaTh, WHTEPIPETHUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaONMIIaX, HA JAUarpaMMax, rpapukax,
OTpaXarollyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMOIIBI0 TabMUIl MW JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaduYecKu HCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUArpaMM paCcCCUBaHUA U JIMHEHHOM perpeccun

YMeHHe OmnepupoBaTh MOHATUAMH: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IC, BEPOATHOCTDH CHy‘I&ﬁHOF (8} COGBITI/IH; YMCHHEC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; MPHUMEHSTh
(bopMyNBl CIOXKEHHUS M YMHOXEHHS BEPOSATHOCTEH, (opMyny MOIHOU
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (GaKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, pacHpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHWe, JUCHEPCUs W CTaHAApPTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYHMHBI, (QYHKIUU paACTIpeieieHus U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPUBOJUTH TPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYXKICHUS U PEIICHHS 3a/1a4; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJEIH M

MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MNOHATUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUHA yroJl, IBYrPaHHbIN
yroJi, TPEXTPaHHbIM Yroj, CKpeuuBarouuecs: npsMble, NapamiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HpSMbIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTosiHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSIMHM;, YMEHHUE HCIIOJIb30BaTh NpU pEIICHUU
3a/1a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepsl OOBEKTOB OKpPYKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a49n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIALbL (GUIYpbl, 00BEM (QUIYpBHI,
MHOTOI'PaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOTPAHHMKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHUPAMUJbI, MPHU3MBI, KOHYyca, LMIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHAPA, KOHYCa; yMEHUE CTPOUTh CEUYCHHE
MHOTOI'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpeIeNICHUS N3y4aeMbIX (UTYP, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpoOBEpraTh HWX; YMEHHE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHbIC

MOCTPOCHUS
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YMeHHne omnepupoBaTh TOHSATHUSMH: JIBIDKEHHE B MPOCTPAHCTBE,
MapajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TOJMOOHBIE (UIYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T€OMETPUYECKHE OTHOIICHUS TIPH
pelIeHny 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HH; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIWYHHEI
(nmuHa, yrom, miomangk, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOJB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ MapaJuleenumneaa, MUPaMUbl, TPU3MBbIL, IHIUHJpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IOHATHUAMHU: HNPAMOYIOoJibHad CUCTEMa KOOPAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IoKECHUE BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCEKTOPHOC IIPOU3BEACHUE, YIrOoJl MCEKIAY
BCKTOpaMH; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJila4 JPYTUX y‘Ie6HLIX npeaMcTOB
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YMeHue BBIOMPATh MOAXOISIIHA METOJI JIJIsl PEIISHUs 3a]a4H; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B H3yYCHUH TPUPOJHBIX U OOILIECTBEHHBIX
IPOLIECCOB U SBJICHHWH; YMEHUE pPAclO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH MIPUMEPhl MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMaTUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 Yucna v BIYMCICHUS
1.1 HarypaiibHble u nienbie urcia. [[pu3sHaku TeTMMOCTH TISITbIX YHCEeT
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE W JIECATHYHBIC JpOOU, TIPOIEHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOI creneHu. JlelcTBUs ¢ apupMETHUECKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enbsIM nokasarenaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTCTICHH
15 CuHyC, KOCMHYC M TAaHTEHC YHCJIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapUPMBbI
JeiictButenbHple  4ucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbie U TorapupMudIecKie HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEeHUH. OnpeenuTeNb MaTPHIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKuuu.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHast (yHKIUS C HATypajdbHBIM M LEJbIM TOKaszareneM. EE cBolicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUHN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHkiuil. CBoiicTBa  (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Havana maTemarnueckoro aHainsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX (PYHKIIHMA
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskaeHnne HanOoJbIIero U HaMMEHBIIETO 3HaYeHUs1 QYHKIIMU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Uurterpan
5 MHoecTBa U JIOTHKa
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI







