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INOACHUTEJBHASA 3AIINCKA

VYueOHbIit kypc «BeposSTHOCTh M CTaTUCTHKAY YITyOJEHHOTO YPOBHS SIBJISCTCS
MPOJOIKEHUEM W Pa3BUTHEM OJIHOMMEHHOTO YYEOHOTO Kypca yrIyOJI&€HHOIO
YPOBHSI Ha YPOBHE CpeJTHEr0 00111ero o0pa3oBaHus. Y 4eOHbIN Kypc peIHa3HAYeH
uist GopMUPOBAHUS Yy OOYYAIOMIUXCS CTATUCTUYECKON KYyJIbTYphl U TOHUMAHUS
pOJIM TEOPUU BEPOATHOCTEM KaK MATEMaTHMUYECKOTO WHCTPYMEHTA JJIs W3Y4YCHHS
CIIy4ailHbIX COOBITUHM, BEIMYMH U mpolieccoB. [Ipu n3yuenuu kypca odoraiaroTcs
MpeCTaBICHUsT OOYYaIOMMXCSI O METOJIaX HCCIAEJOBAHUS H3MEHYMBOIO MHPA,
pa3BUBAETCS TOHMMAaHUE 3HAYMMOCTH W OOITHOCTH MAaTEMaTHYECKHX METOJIOB
MO3HAHUSI KAaK HEOThEMJIEMOW YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUS.

CopepxaHue y4yeOHOrOo Kypca HalpaBJIE€HO Ha 3aKpeIJIeHue 3HAHUM,
MOJIYYCHHBIX TIPH U3YUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHus, U
Ha Pa3BUTUE NPEACTABICHHUI O CIyYalHBIX BEJIMYMHAX W B3aUMOCBS3SIX MEXIY
HUMHM Ha BaXHBIX MPUMEPAX, CHOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILIETO
mupa. B pe3ynbrare y oOydaronmxcst 10KHO c(hOpMUPOBATHCS MPE/ICTABICHUE O
HanOoJIee yHOTPEOUTENBHBIX U OOIIMX MAaTEMATHUECKUX MOJIENISIX, UCTIOJIb3yEMBIX
JUTSI OTIUCAHMSI aHTPOTIOMETPUUECKUX U JeMOTpadUueCcKrX BEIMYWH, TIOTPEITHOCTEN
B Pa3IUYHBIC POJIa U3MEPECHUSX, JUTUTEIILHOCTH O€30TKa3HOW padOThl TEXHHYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHHUI U MPOIECCOB B 00IIECTBE. Y YCOHBIN
Kypc siBisieTcsi 0a30il [11 OCBOEHHSI BEPOSATHOCTHO-CTATUCTHUYECKUX METOJIOB,
HEOOXOJAMMBIX CHEIUATUCTaM HE TOJIbKO MHKEHEPHBIX CIEIUATIbHOCTEH, HO TaKKe
COIMAJIBHBIX M TICHXOJIOTHYECKUX, ITOCKOJIbKY COBPEMEHHBIE OOITECTBEHHBIE HAYKU
B 3HAUMTEIBHOHW MeEpe WCIHOJB3YIOT anmapar aHaju3a OONBIINX JaHHBIX.
[leHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYKIIEHHE 3aKOHa OOJIBIIHX
yucel — (PyHIaMEHTaIbHOTO 3aKOHA MPUPOJBI, MMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUM € yKa3aHHBIMU IIEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposITHOCTh M CTAaTUCTHKa» Ha YriayOJEHHOM YPOBHE BBIJICJICHBI OCHOBHBIE
coziepkatenbHble TUHUM: «CiTyyaliHble COOBITHS U BEPOATHOCTU» U «CirydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEI.

[ToMMMO OCHOBHBIX JIMHUK B Yy4€OHBIM KypC BKJIIOYEHBI 3JEMEHTHI TEOPUU
rpaoB W TEOPUH MHOXKECTB, HEOOXOIWMBIC I TIOJHOIICHHOTO OCBOCHUS
MaTepuaia JIaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTUYECKUX Y4eOHBIX
KYPCOB.

Coneprxanue muHuu «CiaydaiiHbIe COOBITHS U BEPOATHOCTHY CITYKUT OCHOBOM
1t GOpPMUPOBAHUSI TIPEJCTABICHUN O pPACHpPEACICHUU BEPOSITHOCTEH MEXKITY
3HAYEHHUSMH CIIYYaHBIX BEJIMYMH. BaXXHYI0 4acTh B 3TOM COAEPKATEIbHOMN JIMHUN
3aHMMAeT HW3Y4YEHUE TE€OMETPUYECKOTO0 M OMHOMHAIBHOTO paCIpeeiCHU |



3HAKOMCTBO C WX HENPEPHIBHBIMU AaHAJIIOTaMU — MOKAa3aTEIbHBIM U HOPMaJIbHBIM
pacupeneneHus M.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMH CIIyYalHBIMU BEIMYMHAMHU H
pacrnpesiefieHUs MM, aKUEHTUPYIOT BHUMaHUE OOYy4YalolIMXCid HAa OMNHCAaHUU U
W3YUYEHUU CIIyYallHBbIX SIBJIEHUN C MOMOIIbIO HENpepbIBHBIX (PyHKIMA. OCHOBHOE
BHUMAHHE YIEISAETCS OKA3aTeIbHOMY U HOPMaJIbHOMY PacIpeaesICHUSIM.

B yudeGHOM Kypce mperycMaTpuBaeTCsi O3HAKOMHUTEIbHOE U3YUYEHHE CBS3U
MEXAY CIy4YallHbIMU BEJIMYMHAMH U OINHCAHWE OTOH CBSI3M C TOMOILBIO
Kod(pduLeHTa KOppessiidd W €ro BBIOOPOYHOTO aHajora. ITH 3JIEMEHTHI
coJiep KaHusl pa3BUBAIOT TeMY «/lnarpamMmbl pacceuBaHUs, U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusi, 1 BO MHOTOM OIUPAIOTCS Ha CBEJICHUS U3 KyPCOB
areOpbl U TEOMETPUH.

Emé€ oauH 31eMEHT  CcoJepKaHWs, KOTOPBIM  MpEeajlaracTcs  Ha
O3HAKOMUTEILHOM YpPOBHE — TMOCIEAOBATEIIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITH, HACTYTIAIONINX B eUHUITY BpeMeHU. O3HaKOMIICHHE C pacipeieICHuEM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOLIUN XapakTep M
SBIISICTCS. aKTYaJbHBIM JI1 OyIylIUX aOUTYpPHEHTOB, MOCTYMAIOIIMX HA y4ueOHbIE
CHEIUATBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKamH, IICUXOJIOTHEH W
yIpaBJICHUEM.

Ha u3ydenune yue6HOTro Kypca « BeposITHOCTh M CTaTUCTHKa» HA yTIyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Hegento), B 11 knacce
— 34 yaca (1 gyac B HeeI0).



COIAEPKXAHUE OBYYEHUA
10 KUIACC

['pad, cBs3ubI Tpad, myTH B rpade: mukibl U renu. CteneHb (BaICHTHOCTS )
BepiuHbL. ['padnl Ha IockocTH. JlepeBbs.

Crny4aiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4ailHble COOBITHS. DJIEeMEHTapHbIE
coObITUS (UCXOMBI). BeposITHOCTH CitydyalilHOro COOBITHS. BIM30CTh 4acTOTHI U
BEPOSTHOCTH cOOBITUI. Clly4ailHbI€ ONBITHI C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU
COOBITHSIMU.

Onepatuu HajJ COOBITUSIMU: TIEpECEUeHHE, 00bEIMHEHNE, TPOTUBOIOI0KHbBIE
coObITHs. Jluarpammel Diinepa. @opMyria clI0KEHUST BEPOSITHOCTEH.

VYcmoBHAsE BEPOSTHOCTh. YMHOXKEHHE BEPOSITHOCTEH. JlepeBO ciry4alHOro
skcniepumenTa. Gopmyiia nosHou BepostHocTH. Popmyna balieca. HezaBucumbie
COOBITHSI.

bunapHbIil ciiyyaliHbIN ONIBIT (MCIIBITAHUE), YCTIEX U Hey1auya. HezaBucumeble
ucnbiTanus. Ceprs HE3aBUCUMBIX UCIIBITAHUN 10 IEpBOro ycrexa. [lepecraHoBku
u dakropuasn. Yucno coueranuit. Tpeyrompaumk Ilackans. ®Dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHymu. Ciy4aiiHbli BBIOOp U3 KOHEUHON
COBOKYITHOCTH.

CnyuaiiHas  BenuuunHa. Pacnpenenenwe  BepoATHocTtel.  Jlmarpamma
pacnpenenenus. Onepanuu Haj ClIy4ailHbIMH BeJIMYMHaMH. buHapHas cirydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPUYECKOE U
OMHOMMAJILHOE.

CoBMECTHOE paclpelelieHUe JIBYX CIIy4alHbIX BeIW4YuH. He3aBucumbie
CIIy4YallHble BEJIWYMHBL.MATEMAaTUYECKOE OXKHUAAHWUE CIYYalhHOM BEIWYHHBI
(pacnpenenenusi). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBaHue, JioTepes). MareMmaTHdyecKoe OXXKUJAaHue OWHApHOU cllyyalHOU
BEJIMYMHBL. MaTeMaTudeckoe OKHUJAHHE CYMMbl CIyYallHbIX  BEJIWYUH.
MaremMaTruyeckoe 0KHJIaHue TEOMETPUUECKOT0 U OMHOMHUAIBHOTO PACTIPEICIICHHI.

Jucnepcuss W CTaHAAPTHOE  OTKIOHEHWE  CIIyYallHOM  BEJIMYUHBI
(pactipenenenwsi). lucniepcust OMHApHOW CTydyallHON BEIMYMHBL. MaTeMaTHIecKoe
OKHMJIAHUE TTPOU3BEACHUS U JUCIIEPCHUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJIMUUH.
Jlucniepcusi ¥ CTaHJAPTHOE OTKJIOHEHHE OWHOMHUAIBLHOTO pacHpe/ieleHus.

Jucrniepcrs 1 CTaHAAPTHOE OTKIOHEHUE TEOMETPUYECKOTO PACIPEIEIICHMUS.
11 KUIACC

HepasenctBo YeOwiméBa. Teopema UeoniméBa. Teopema bepuynnu. 3akon
OonplIUX  4yucesn. BbpIOOpouHBIH  MeTOA — HcchenoBaHuil.  BwiOopounbie



XxapakTepucTuku. OlLleHUBaHUE BEPOSITHOCTH COOBITUSI 1O BBIOOPOUYHBIM JTAHHBIM.
IIpoBepka NpOCTEUIINX TMIIOTE3 C MOMOIIBIO U3YUYEHHBIX PACIIPEACIICHUN.

HenpepoiBuble ciydaiinble BennuuHbl. lIpumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpenerncHus. PaBHOMEpHOE paclpelnereHue U €ro CBOMCTBA.
3agauu, NPUBOASIIME K IOKA3ATEIIbHOMY PaCIPEIEIICHHIO. 3a1a4M, IPUBOISIINE K
HOPMAaJIbHOMY pacIpeeeHuIo. OyHKIMA IIJIOTHOCTH BEPOSITHOCTH
MO0Ka3aTeIbHOIO pacnpeaeeHus, PyHKIHS IIIOTHOCTH BEPOSATHOCTH HOPMAIbHOIO
pacnpenenenust. OyHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIIPEICIICHHUS.

[TocnenoBarenbHOCTh  ONMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH. 3ajgauu,
IIpUBOASIIKE K pacnipenencHuto Ilyaccona.

KoBapuanuss nByx ciuydaitHeix BenuuuH. Koaddumment muHenHHON
koppemsiiiui.  CoBMecTHblE  HAOMIOAEHUS  JABYX  BEIMYMH. BbIOOpOYHBIN
Kod(pbuLMeHT Koppensiuu. Paznuune Mexay JUHEWHOW CBSI3bI0O U MPUYHUHHO-
CJICICTBEHHOMU CBs3bI0. JIMHENHAsA perpecchs, METOJ HAMMEHBIIINX KBAAPATOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (YTJIYBJIEHHBINA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaKaaHCKOr0 BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOMN MO3UILIMKM 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA, PEACTABICHUE O MATEMATUUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IPOKJIAHCKOTO  oOmiecTBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMeHHue
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HIACHTUYHOCTU, YBKCHHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHMCKOW MATEMAaTWKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUSM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIP30BAHUE OTUX OCTIDKCHUH B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBECHHOT0 BOCIIUTAHMSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH pOCCUIUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO MOBEICHHS, CBA3AHHOIO C MPAKTUYECKHM
MPUMEHEHUEM JIOCTUKEHUM HAYKHU U JEATEIbHOCTHIO YUYEHOTO, OCO3HAHKE JINYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYNUBOTO OyAYIIETO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs SCTETHKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, pELIEHUH, pacCy ACHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

S) pu3uYeCKOro BOCIIMTAHMS:

chOpPMHUPOBAHHOCTh yYMEHUS TMPUMEHSATh MaTeMAaTUYeCKUEe 3HAHUA B
MHTEpecax 3JI0pOBOTO U 0€30MacCHOr0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (370pOBOE MUTAHUE, COAUTAHCUPOBAHHBIA PEXUM 3aHATUUA U
OTJIbIXa, PeTyispHas pu3nIecKasi akTUBHOCTD), (PU3UIECKOE COBEPIIICHCTBOBAHKE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIIBHON JIEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIMTAHUSA:

TOTOBHOCTh K TPyAy, OCO3HAaHWE IICHHOCTH TPYAONIOOUs, HHTEpeC K
pazmuuHbiM  chepaM  NPodEeCCUOHANIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM U €€ NPWIOKECHUSIMHU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccun U Ppearu3oBbIBATH COOCTBEHHBIC JKU3HECHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSDKCHUHM BCEW JKW3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUYECKHUX 3a7ja4 MAaTEMAaTUUE€CKON HANPABICHHOCTH;

7) IK0JIOrM4eCKOro BOCIIUTAHUA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, IOHUMAHHUE BIIUSHUS
COIMATbHO-D)KOHOMUYECKHUX TIPOILIECCOB HA COCTOSIHUE MPUPOAHOMN U COLIMATBHOMN
Cpellbl, 0OCO3HAHME T100aTBLHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIeM, OpUEHTAIUS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIsi penieHus 3a7ad B 00JiacTu
OKpY’Karolllel cpelpl, IJIAHUPOBAHUE TIOCTYNKOB W OLEHKU HMX BO3MOXKHBIX
MOCIIC/ICTBUN IS OKPYKAIOIIEN CPEJIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHOM MPAKTUKU, TOHUMAaHNE MaTeMaTUYECKON
HayKH Kak cepbl YeJIOBEUECKOM JeATeIbHOCTH, ITAMOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHUS IMBUJIM3AIMH, OBJIaJICHUE SI3bIKOM MaTEeMaTUKH U MaTeMaTHYEeCKOM
KYJbTYpPOU Kak CpeICTBOM MTO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JIEATEIbHOCTh MHAUBHUIYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE IeCTBUSA

Bba3oBble Jjoruueckue 1eiicTBHA:

BBISIBJISITh M XapPaKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHSATHH, OTHONIEHWH MEXIy TMOHATUIMH, (OPMYIUPOBATH
OTIpeJICIICHUS TIOHSITHH, YCTaHABIIMBATh CYIICCTBEHHBIN NPU3HAK KIacCU(PUKAIIHIH,
OCHOBAHUS JIJ11 000OIIECHUS U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAIN3a;

BOCIIpUHMMATh,  (GOPMYJIMPOBaTh U  IPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbBIC, EUHUYHBIE, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBIISAITH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U POTUBOPEUUS
B (hakTax, MAHHBIX, HAOTIOMCHUSX W YTBEPXKIACHUSIX, MPEIJIaraTb KPUTEPHH IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEYHIL;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOYEHUM, YMO3AKIIOUEHUN 0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO I0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM
(TIpsIMBIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh ApPT'yMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS Y BHIBOJIBI;

BbIOMpaTh crnoco0 pelmieHuss ydeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BEHIOUPATh HauOoIee MOAXOAIIUN ¢ YIETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarTebCKue 1eMCTBUS:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOseMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (pOpMHUPOBATH TUIIOTE3Yy, apryMEHTUPOBATbH
CBOIO MO3ULINI0, MHEHUE;

MIPOBOUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTE MaTeMaTH4ecKoro 00beKTa, ABJICHUs, poliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITeNIbHO (hOpMYyJIMpOBaTh 00OOIIEHUSI U BBIBOJABI IO pe3yJibTaTaM
NPOBEAEHHOIO  HAOJIIOJICHMS, HUCCIIEIOBAHMS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U 00O0OIICHMIA;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IMpOLIECCa, a TaKXKE BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanueii:

BBISIBIISATh JA€(UUNATHI UHPOPMAILIMK, JAHHBIX, HEOOXOAMMBIX [IJIi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUJIOB U POpPM
MPEICTABJICHHUS;

CTPYKTYpUPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pas3UyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUeCcKy;

OILICHUBATh Ha/IEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiicCTBUS

O0menne:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOO TOUKY 3PEHUS B YCTHBIX
M THMCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHWS II0 XOJAy pElIeHus 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B Xoae OOCyXIeHHusl 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo0JyieMbl, pelmaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COIOCTABIIATE CBOU CYXKIACHUsS C CYXXICHHMAMHU IPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3iMude M CXOJICTBO TMO3WIMH, B KOPPEKTHOH (opme
(bopMyIupOBaTh pa3HOTIACHs, CBOM BO3PAXKECHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELICHUs 3a7a4yu, IKCIIEPUMEHTA, UCCIICIOBAaHMUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad
IpEe3eHTALUU U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHble yHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUSA
Camoopranusanus:



COCTAaBJISITH IJIaH, AITOPUTM PELIECHUS 3a/1a4i, BEIOUPATh CIIOCO0 PEIICHHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IJMOLUOHAJIbHBIN HHTE/VICKT:

BJa/JIeTh HABBIKAMH  TO3HABAaTENbHOM  pedrekcun Kak  OCO3HaHUs
COBEPIIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOIECCOB, X PE3yIbTATOB, BIAJICTh
criocob0aMu CaMOIIPOBEPKH, CAMOKOHTpPOJS IMpolLecca U pe3yjbTaTa pEelIeHUs
MaTeMaTHUYECKOM 3aJauH;

NPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aa4H,
BHOCUTBH KOPPEKTHUBHI B JACSATEIBHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, JAaHHBIX,
HallICHHBIX OIHUOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATA LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHMS WIIA HEJIOCTHXKEHUS pe3yJIbTaTOB JAESTENbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHOU
paboThl mpu pemieHuH Y4YeOHBIX 3a7ad, NPUHUMATh IIeb COBMECTHOMU
NEeSTEIbHOCTH, TJIAHUPOBATh OPTraHMU3aAIlMI0 COBMECTHOM palOThl, paclpeneisiTh
BUJIBI PabOT, TOTOBapUBATHCS, OOCYKIATh MPOIECC U PE3yabTaT paboThl, 00001IaThH
MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax paboTsl (00CyXkaAeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE), BBITIOJIHSITH CBOIO YaCTh pabOThl U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT MO KpUTEPUSIM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJCHUCTBUS.

INPEAMETHBIE PE3YJIbTATDBI

K xoniy 10 kiaacca oOyyaromuiicss Hay4YuTCs:

CBOOOJTHO OMEPUPOBATH MOHATUAMH: rpad, MIOCKUA rpad, CBI3HBINA Tpad,
nyTh B Tpade, lenb, IUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOTO
AKCIIEPUMEHTA;

CBOOO/JIHO OIEpUPOBATHh TMOHSTHUSMU: CIIYyYalHBIA SKCIEPUMEHT (OIIBIT),
clly4aiiHOe COOBITHE, AJIEMEHTApPHOE CIIy4yalHOE COOBITHE (2JIEMEHTAPHBIN UCXO)
CIIy4allHOTO  OMbITa, HAXOJWUTh BEPOSITHOCTU COOBITHM B  OMNBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh U (POPMYJIUPOBATH COOBITHS: TIEpECeUEHUE, 00BEIMHEHNUE TAHHBIX
COOBITUM, COOBITHE, MPOTUBOMOJIONKHOE JAHHOMY, HCIOJIb30BAaTh JIUarpaMMbl
Diinepa, KOOPAUHATHYIO TMPSMYIO JUIsl pElIeHUsl 3a7ad, MoJIb30BaThes (hopmylioi
CJIOEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHH;



OIIEpUPOBATh NOHATUSAMU: YCIOBHASI BEPOATHOCTh, YMHOKEHHUE BEPOSTHOCTEM,
HE3aBUCHUMBbIE  COOBITHS, JIEPEBO  CIy4aHOTO 3KCIEPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C MOMOINBIO MpaBUiIa YMHOXEHHS, JEpeBa CIydailHOro
OTbITa, HMCIOJIb30BaTh (OpMyiy IMOJHOW BeposiTHOCTH, (popmyny baileca npu
peleHny 3a7ad, OMNpeeisaTh HE3aBUCUMOCTh COOBITUH 1O QopMmylsie U IO
OpraHu3aliy CIy4YailHOIO SKCIIEPUMEHTA;

OPUMEHATh W3yYeHHble KOMOWHATOpPHBIE (QOPMYJIBI ISl TEPEYUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHH CIy4ailHOTO OMbITa, PEUICHUs
3a/1a4 [0 TEOPUU BEPOSATHOCTEN;

CBOOOJHO  ONEPUPOBATh TMOHATUSIMHU: OWHAPHBIA  CIIydalHBIA  OMBIT
(ucnblTaHKE), YCIIEX M HEyJada, HE3aBUCUMBIE HMCHBITAHUSA, CEPUSl HCHBITAHUM,
HaXOJUTh BEPOSITHOCTU COOBITUIN: B CEPUU UCIIBITAHUIN JI0 IEPBOTO yCIeXa, B CEpUn
UCIIBITAaHUN bepHyun, B ONbITE, CBI3aHHOM CO CJIy4alHBIM BHIOOPOM M3 KOHEYHOM
COBOKYITHOCTH;

CBOOOJIHO OMNEpPHUpPOBaATh MOHATHSAMU: ClydyailHasi BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEH, auarpaMMa pacrpeneieHusi, OuHapHas ciay4yaiiHas BeJIWYHHA,
reoMeTpuuecKoe, OMHOMHAILHOE PaCIpe/ICIICHUE;

ONEPUPOBATh MOHATUSMHU: COBMECTHOE pACHPENCICHHE IBYX CIy4alHBIX
BEJIMYMH, UCTIOJIB30BaTh TAOIMILy COBMECTHOIO paclpeleieHus] ABYX CIIy4ailHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXIO0M BEIWYUHBI, OIPEICICHUS
HE3aBUCUMOCTH  CIy4YailHBIX  BEJTUYMH;CBOOOJHO  OMEpPUPOBATH  MOHATHEM
MaTEMaTUYECKOTr0 0KUIAHUS CIIy4ailHOM BEJIMUMHBI (pacipeesieHus ), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHUS TPHU PEUICHUH 3a1a4, BBIYUCIATH
MaTEeMaTUYECKOe 0KHJIaHHEe OMHOMHUAIBHOTO U T€OMETPUUECKOTO PaCTIpEICICHHI;
CBOOO/JIHO OIEPUPOBATh MOHATUSAMU: AHUCIEPCHUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHATh CBOWCTBA JUCHEPCUU CIYyYaWHOW BEITUYUHBI
(pacupeneneHys) IpyU PELICHUU 3a/ay, BBIYMCIATH JUCIEPCUI0 U CTaHAApTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 1 OMHOMHUAIBHOIO paclpeesieHUH.

K xoniy 11 kiaacca oOyyaromuiics HayqYuTCs:

BBIUKCIISATH BRIOOPOYHBIE XapaKTEPUCTUKHU IO TAHHOW BHIOOPKE U OLICHHUBATH
XapaKTEPUCTUKKA TE€HEPATIbHOM COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakrtepucTukaM. OLiEHUBaTh BEPOATHOCTH COOBITMM U TMPOBEPSATH MpOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, NIOJIb3YSICh U3YYEHHBIMU PACIIPEACIICHUSIMU;

OPUBOAMTH  MPUMEPHl  3ajay, NOPUBOIAAIIMX K  IOKa3aTeJIbHOMY
paclpeleneHno, 3aaad, IMPUBOJAIIMX K HOPMAJIBHOMY PaCIHpEleIEHUIO.
OmnepupoBaTh NOHATUAMH: (PYHKLHS IUIOTHOCTHM BEPOSITHOCTU IOKA3aTEbHOTO
pacnpenenenus, (GyHKIUS IVIOTHOCTH BEPOATHOCTH HOPMAJILHOTO paclpeIeeHHUs,
(GyHKIUS TUIOTHOCTM M CBOWCTBA HOPMAJIBHOTO PpacIlpeaeseHUs;0NpeaesaTh
KOA(PPUITUEHT JTMHEHHONU KOPPETSAIUH, BHIOOPOUHBI KO (DUIIUEHT KOPPEISIIHH.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KITACC

KoanyecrBo yacos
HaumeHnoBanue pa3iesioB U TeM
Ne ni/mt Konrpoasusie  Ipakrm
NPOrpaMMsbI Bcero
padoThI padoTsbI
1 DnemMeHTHl Teopun rpados 3
) Cry4aiiHble OTIBITHI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTU COOBITHIH
Ornepanuu HaJ MHOXKECTBAMHU U
3 coObITuAMU. CII0’)KEHUE U YMHOKEHUE 5
BEPOATHOCTEU. Y CIIOBHAsI BEPOATHOCTb.
He3zaBucumsblie coobITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocnie0BaTeNIbHbIX UCTIBITAHUI.
5 Wcnbrtanus bepnymmu. CinydaifHblil BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJTMUMHBI U paclpeaeeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0



11 KUIACC

HaumeHoBaHue pa3iesioB 4 TeM
NPOrpamMMmbl

Ne n/n

KoanuyecTBo 4acos

Bcero

KonTposabHbie
padoThI

IpakTn
padoTsbI

3aK0H OOMIBIINX YHCENT

2 DJEMEHThI MATEMATHYCCKON CTATUCTUKU

HenpepriBHbIe ciiyuaiiHble BETMYHHBI
3 (pacnpenenenus), MOKa3aTeIbHOE U
HOpPMaJIbHOE pacIpe/leeHUs

Pacnpenenenue Ilyaccona

CBs3b MCKOY CﬂyqaﬁHBIMH BCJIMYMHaAMH

O00011IeHNE U CUCTEMATH3aIUs 3HAHUH

11

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34







IHHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KoHTpo/bHbIe
padoTsbI

IIpakTHyeckne
padoThI

I'pad, cBs13HBIN Tpad, MpeacTaBICHHE
3a/1a4u ¢ TOMOIIBIO rpada

CreneHb (BAJICHTHOCTD) BEPIIHHBI.
[TyTh B rpade. Llenn u nuxipt

I'padsr Ha miockocTu. [lepeBo
CIIy4alHOTO YKCIIEPUMEHTA

Cry4aiinble S5KCTIEpUMEHTHI (OIBITHI) U
Clly4aifHble COOBITUS. DIeMEHTapHbIE
coOBITHS (MCXO/IbI)

BeposTHOCTB cilydaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSMHU

BeposiTHOCTB clTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAaX C
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMU
COOBITUSIMHA

[lepeceuenne, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITus. Popmyna CIOKEeHHUs
BEPOATHOCTEMN




VYcnoBHast BEpOSITHOCTh. Y MHOXKEHUE

8 BeposATHOCTEN. DopMyia yCIOBHOM
BEPOATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOYKEHUE

9 BeposiTHOCTE. DopMyria yCIOBHOM
BEPOATHOCTH

10 ®opmyiia MOJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumsie
COOBITUA

12 Kom6unaTtopHoe npaBuio yMHOXKEHHUS.
[lepecTanoBku u paxkropuan

13 Yucino coueranuid. TpeyroapHUK
ITackans

14 ®opmyna bunoma HeroToHa
Kontponsnas padora Nel: "I'pader,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOWHaTopuka'
bunapHbI Cly4alHBIN OIBIT
(ucmpITaHKe), yCIEX U Heyaaua.

16 HezaBucumsble ucnbitanus. Cepust
HE3aBUCHUMBIX UCIBITAaHUI J10 IEPBOTO
ycnexa

17 Cepust HE3aBUCUMBIX MCIBITAHUM 10
IIEPBOIO yclrexa

13 Cepust HE3aBUCUMBIX MCTIBITAHUN
bepnymnu

19 CrnyualiHblii BBIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
VICTIOJTb30BaHHEM AJICKTPOHHBIX TaOJIHIL

21

Crnyuaiinas BennuuHa. Pactipenenenue
BeposATHOCTEN. J(narpamma
pacrpeneieHus

22

23

Onepanuu HaJ CITy4YallHbIMU
BenuuuHamMu. [Ipumepbl
pactpeneneHnid. bunapHas ciydaliHas
BCJIMYUNHA

FGOMeTpI/I‘leCKOG pacupeaciCHuc.
bunommanbHOE pacipeaciiCHue

24

MaremaTryecKkoe OKHUIaHUE
ciay4daitHoi BenuuuHbl. COBMECTHOE
pacnpenieneHue AByX CiIy4alHbIX
BEJINYUH

25

HesaBucumsble ciryyaliHble BEJIMYNHBI.
CBoiicTBa MaTEMAaTUYECKOTO
oxxujanus. MatemaTuueckoe
O’Ku/laHue OMHAPHOM CIy4yaiHOM
BEJIMYUHBI

26

MaremaTnaeckoe OXKUIaHue
T€OMETPHYECKOTO M ONHOMHAIILHOTO
pacnpeaeneHui

27

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

28

Jucniepcust OuHapHOMN cirydaitHON
BeIM4nHbL. CBONCTBA AUCIIEPCUH




29

Marematuueckoe 0XKHIaHKe
MIPOU3BENICHUS U TUCTIEPCUS CYyMMBI
HE3aBUCHMBIX CIIyYalHbIX BEJTUYUH

30

Jucnepcusi OMHOMHUAIIEHOTO
pacnpenenenus. [Ipakruueckas pabota
C UCTIOIH30BAHUEM DJICKTPOHHBIX
TaOJINII

31

Jucnepcus u ctaHapTHoOe
OTKJIOHEHHE F€OMETPUUECKOT0
pacnpenenenus. . [Ipaktnueckas
pabota ¢ UCIoIb30BaHUEM
AIEKTPOHHBIX TAOJIHUIL

32

33

O060011eHre U CUCTEMATU3AIIMS 3HAHUN
Kontponbnas pabota Ne2:

"HUcneitanus bepaymum. Cinyvaiinbie
BEJIMYUHBI U pacrpeaencHus"

34

O0001IEeHNE U cCUCTEMATH3AIINS 3HAHWI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KounTposabHbie
padoThI

IMpakTnyeckne
padoThI

HepasenctBo YeOrmmera. Teopema
Yeopmesa. Teopema beprymu. 3akoH
OOJIBIINX YUCEIT

HepasenctBo YeOrniea. Teopema

YeoOnimesa. Teopema bepuymu. 3akon
OO0JIBIINX YUCEN

HepasenctBo YebsleBa. Teopema
Yeonimena. Teopema bepuynu. 3akon
OOJIBIITNX YHCET

Br16opounbIii MeTO HCCIIeIOBAHUI

[IpakTuueckas padota ¢
MCIIOJIb30BaHUEM IIEKTPOHHBIX TaOIHUI]

I'enepanbHas COBOKYITHOCTb U
cily4aiiHasi BbIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapaKTEPUCTUKAMH.
O1eHKa CpeIHero U TUCTIePCHU
reHepaJIbHON COBOKYITHOCTH C TIOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTUK

['enepanbHas COBOKYITHOCTb U
ciryyaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMH.
OneHka cpeJHero U JUCTIEPCUU




reHEepaJIbHON COBOKYITHOCTH C ITIOMOIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHNE BEPOSITHOCTEH COOBITHI 11O
BEIOOPKE

Cratuctuueckas runotesa. [Ipoepka

MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3YUYCHHBIX pacipeacieHui

10

CrartucTudyeckas ruIioresa. HpOBepKa
HpOCTCﬁIHHX THIIOTE3 C IOMOIIIBIO
CBOMCTB N3YUCHHBIX paCHpeHCHCHI/Iﬁ

11

[IpakTuyeckas pabora ¢
HCIOJIb30BAHUCM JJICKTPOHHBIX Ta6JII/III

12

13

14

ITpuMepbl HEMPEPBIBHBIX CIyYalHBIX
BennurH. OyHKIKS UIOTHOCTU
BEPOATHOCTH

PaBHOMepHOe pacnipenenenue. [Ipumepsl
3ajJia4, MPUBO/AIIUX K [TOKa3aTeIbHOMY U
K HOPMaJIbHOMY pacIpeeleHUsAM
@OyHKIMS IJIOTHOCTU BEPOSITHOCTH
M0Ka3aTeIbHOI0 pacrnpeaeIeHus

15

16

17

qDYHKHI/H[ IIJIOTHOCTHU BEPOATHOCTH
HOPMAJIBHOTO PaclpeIeIICHUS

IlocnenoBarenbHOCTh OJJMHOYHBIX
HE3aBUCHMBIX cOObITHIA. [Ipumep 3anaun,
MPUBOJISIICH K pacpeeICHUI0
Ilyaccona

[IpakTuyeckas pabora ¢
MCTOJIb30BAHUEM JIEKTPOHHBIX TAOJIHIL




KoBapuanus 1ByX cily4aiiHbIX BEJIUYHH.

18 KoaddummenT xoppemnsiun

19 CoBMecTHBIC HAOMIOICHHS IBYX BEITUUYUH

20 Bri6opounsrii ko duimeHT
KOPpEJsILHH

71 Paznuune Mex 1y TMHEHHOH CBA3BIO U
IIPUYMHHO-CIIECTBEHHOM CBS3bIO

22 Jluneitnas perpeccus

” [IpakTuyeckas pabora ¢
HCTOJIb30BAaHUEM IEKTPOHHBIX TaOJIHIL
[IpencraBieHue JaHHBIX ¢ TOMOIIBIO

24 Ta0JINIl ¥ TUarpaMM, OrucaTelIbHasI
CTaTUCTHKA

25 OnbITEI ¢ pAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUIMU

26 Brruncnenue BeposTHOCTEH cOOBITHI C
pUMEHEeHHEM (opMyT
Boruncnenue BeposiTHOCTEN cOOBITHI €

7 pUMEHEHHEM TpapUIecKIX METOIOB:
KOOpJMHATHas Mpsimasi, 1ePeBo,
auarpamma Jiiepa

28 CrnyuaiiHble BEJIMUMHBI U paclpeieeHUs

29 MaremaTuyecKoe OKHUIaHUE CITyYalHOU
BEJIMYMHBI

30 MaremaTnyecKkoe OKHUJIaHUE CITy4YalHOU
BEJIMYMHBI

31 Konrponsnas pabora: "BeposTHOCTb U

craTucTuka'




32

Brruncienue BeposTHOCTEH cOOBITHI C
npuMeHeHueM (Gopmys u rpaduuecKux
METOJIOB

33

Brruncnenue BeposTHOCTEH cOOBITHH C
npuMeHeHneM GOopMyIT U TpapuuecKux
METOJI0B

34

CiyyaliHble BEJIMYMHBI U
pacnpezenenus. Marematuueckoe
O’KHJIaHUE CIIy4allHON BEIMYHHbI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBbBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOM MPOrpaMMbl CpeHero o61Iero 00pa3zoBaHus
pe3yjabTarTa
6 Teopus BEpOATHOCTEHN U CTATUCTUKA
6.1 Yutatk U CTPOUTH TAOIUIIBI U AUATPAMMBI
60 OnepupoBarh MOHATHSAMH: cpeiaHee apudmerndeckoe, MeAHaHA,
' HanOoJIbIlIee, HAMMEHBIIIEE 3HaYEHUE, pa3MaX MacCHBA YHCIOBBIX JJAHHBIX
OnepupoBaTh NOHATHAMU: CITy4YalHBINA SKCIIEPUMEHT (OIBIT) U CITydyaiiHOe
coObITHE, PIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOM) CIy4ailHOTrOo
6.3 OMbITAa; HAXOJUTh BEPOSTHOCTH B OINbITaX C PABHOBO3MOXXHBIMU
CIIy4yalHBIMU COOBITHSIMHU, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITUIA
B M3YUYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxoaute u ¢gopmynupoBaTh COOBITHS: TepecedyeHrne u O0ObeAMHEHUE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJOXHOE JaHHOMY COOBITHIO;
' MOJIb30BAaThCs  JuarpamMmamMu  Oinepa u  (GOpMYJION  CIOXKEHUS
BEPOSITHOCTEH MPHU PEIICHUH 3a/1a4
OnepupoBarb MOHATUSMH: YCJIOBHAasi BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOAUTh BEPOATHOCTH C TMOMOIIBI0 MpPaBHUIAa YMHOXXEHUS, C
MOMOIIBIO IEPEBA CIIyYalHOTO OIBITA
6.6 [IpumeHnsaTh KOMOMHATOPHOE MTPABUIIO YMHOXKECHHS TIPU PEIICHUH 3324
OnepupoBaTh NOHATUSIMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUs
6.7 WCIIBITAaHUH, YCIIeX ¥ HeyJla4ya; HaXOAUTh BEPOSITHOCTH COOBITHH B CEPUH
' HE3aBUCHMBIX HCHBITAaHUM 1O MEPBOrO ycIexa, HaXOAUTh BEPOSTHOCTU
cOOBITHH B cepuu UcTbITaHnii bepHyum
6.8 OnepupoBarh TMOHATUSAMH: CIydailHass BEJIMYMHA, pacIlpeiesieHue
' BEPOSITHOCTEH, TUarpaMma pacrpeaesieHus
11 KUIIACC
Kon .
IIpoBepsieMble MpeMeTHBIE Pe3Y/JIbTATHI 0CBOEHHS 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUM  CIAy4YallHOM  BEJIMYUHBINO

pacnpeaciCcHuIo Wik ¢ IOMOIIBIO AuarpaMm




OnepupoBarb TOHITHEM MAaTEMAaTUYECKOTO OXHUAAHUS, MPUBOJIUTH
MIPUMEPHI TOTO, KaK MPUMEHSETCS MaTeMaTHYeCcKoe OKUaHue Ciy4yailHon

52 BEJIMYMHBI, HAXOAMTh MAaTEMaTHYECKOE OXHJIAHUE IO JIaHHOMY
pacrpezieNieHUIo

53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINUX YUCEI

5.4 NmeTs ipeacTaBiieHre 0 HOPMAJIBHOM paclpeiesIeHUN




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KUIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

Teopust BEpOATHOCTEN U CTaTUCTHUKA

6.1

[IpencraBneHne MaHHBIX C  TMOMONIBI0 Tabmur u  amarpamMm. CpemHee
apudMeTHYECKOe, MeIuaHa, HauOOoJbIIee W HAWUMEHBIIEE 3HAYCHHUS, pa3Max,
JTUCTIEPCHS M CTAHIaPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB

6.2

6.3

CnyyaiiHple 3KCHEpUMEHTHI (OMBITBI) W ClydaliHble COOBITHSA. DJCMEHTapHBIC
coObITHsl  (Mcxo/bl). BeposTHOCTH ciy4aiiHOro CcOOBITHS. bBau30cTh 4acTOTHIM
BEPOATHOCTH COOBITHI. CirydaiiHbIe OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHAMHU. BeposTHOCTH COOBITHIA B OTIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMHA

Onepanmu Hax COOBITUSMHU: TIepecedeHHue, OObEeIUHEHHE, MPOTUBOMOIOKHBIE
coObITua. Jlnarpammel Ditnepa. @opMyiia CI0KEHHUS BEPOSITHOCTEH

6.4

6.5

6.6

VYcnoBHas  BEpOATHOCTb. YMHOXKEHHE BEpPOSTHOCTEH. JlepeBo  CiiyyallHOTo
skcriepuMenTta. ®opmyria mosrHo# BeposTHOCTH. He3aBucuMbIe COOBITHS

KomOunatopHoe mnpaBwio ymHOkeHus. [lepectanoBku u ¢akropuan. Yucno
coueranuil. Tpeyronasauk [lackans. ®opmyna OuHoma HeroToHa
bunapHblii cioy4aiiHblii ONBIT (MCHBITAHHME), yclex M Heynada. HesaBucumeble

UCIIBITaAHHA. Cepnﬂ HE3aBUCHUMBIX HCIIBITAHMH 10 IepBOro ycrexa. CepI/m
HE3aBUCHUMBIX UCIIBITAHUMN BepHynnH

6.7

Crnydaifnas BennuuHa. Pacnipesienenne BeposiTHOCTeH. J{narpamma pacrpeaeneHus.
[Ipumeps! pactipeenieHnid, B TOM YHCIe TEOMETPUIECKOEH OMHOMUAITEHOE

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHNS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

YucnoBbie XapPaKTCPUCTUKU CHy‘i&fIHBIX BCINMYHH.: MAaTEMAaTHYCCKOC OXHUIAAaHUC,
AUCTIEPCUA U CTaHAAPTHOC OTKIIOHCHHUC. HpI/IMepBI IPUMEHCHUA MaTEMATUICCKOT'O
OKUJAaHMSI, B TOM YHCJIE B 3aJjauax W3 IOBCEJHEBHOM >XM3HU. MareMaTH4ecKoe
OKHJIaHWE OMHAPHOU CITydyalHON BEIMYMHBL. MaTeMaTHYECKOE OKUAHUE CYMMBI
CIIy4aifHbIX BEJIMYMH. MaTeMaTuiyeckoe OKUJaHue U JUCTIEPCUSI TEOMETPUUECKOTO
1 OMHOMUAJIBHOTO pacIpeesIeHH

5.2

3akoH OOJBIINX YUCEN U €T0 POJIb B HAYKeE, MPUpoie U obmiecTBe. BrIOOpoUHbIi
METOJI UCCIIEJOBaHUI




IIpuMepsl HENpEpBIBHBIX — CIOy4YalHBIX BeauyuH. [loHATHE O IJIOTHOCTH
5.3 pacnpenenenus. 3a1auu, NPUBOISIINE K HOPMaJbHOMY pacrpeaeneHuto. [lonstue
0 HOpPMaJIbHOM PaclpeneIeHUN



IMPOBEPSEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHET0 00IIIEro
oOpa3zoBaHus

Bnagenne MeromaMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHMs 3aad;
yMeHHE (OpMYyJIHMPOBATh M ONEPUPOBATH IMOHATHSAMH: OIpEIEIICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NPU3HAK, I0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (OPMYIUPOBKH; TPUMEHSTH UX; yMEHUE (POPMYINPOBATH
o0paTHOE M MPOTHUBONOJIOKHOE YTBEP)KACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, HCIOIB30BaTh METOJ MaTEeMaTU4YECKOM WHIYKIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpAcCYKACHHWs TIIpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUIBHOCTb  PACCYXACHWM; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALMHA HaJ
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arnmnapar JJs OIMCaHUs PEAIBHBIX IIPOLECCOB U SBICHUM U IIPU PEILICHUU
3aJa4, B TOM 4HCI€ M3 JPYruX Yy4eOHBIX TMpPEAMETOB; YyMEHHE
OIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha

IUIOCKOCTH; YMEHHE 3aJaBaTh W OINHUCHIBaTb TIpadbl pa3IMUHBIMU

croco0amu; UCIOJIb30BATh Tpadbl MPH peIICHUH 3aa4

YMeHue onepupoBaTh HNOHATHAMM: HATypalbHOE YHCIIO, LEJI0€ YHUCIIO,
CTETIeHb C IEJIBIM MTOKa3aTeeM, KOpeHb HaTypalbHOW CTETIEHH, CTETIEHb

C panMOHAJIBHBIM  [OKa3aTeJleM, CTeNeHb C  JCHCTBUTEIBHBIM
noKaszaTeneM, JiorapudmM dncia, CHHYC, KOCHHYC M  TaHTEHC
NPOM3BOJIFHOTO YHCIA, OCTaTOK II0 MOMYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHATIBHOE  YHUCIIO,  MHOXXECTBA  HATypalbHBIX,  ILIEJIBIX,
pAalMOHANBHBIX, JCUCTBUTENIBHBIX YHCET, YMEHHE HCIIOJIb30BATh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBLIMHA OOIIMI JenuTeNnh U HauMeHbIIee
o0riee KpaTtHoOe, anropuT™ EBKITHIa ipy penieHu  3a/1a4; 3HaKOMCTBO C

pPa3IMYHBIMM ~ TO3MLIMOHHBIMM  CHUCTEMaMH  CYMCJICHHUS;  yYMEHHE
BBITIOJIHATh BBIYKMCIICHUE 3HAUYCHHWH W MpeoOpa3oBaHUS BBIPAKCHUH CO
CTENEHSAMH U Jorapupmamu, rnpeodpa3zoBaHus IPOOHO-PALMOHATBHBIX

BBIpa)I(eHPIfI; YMEHHE ONCPUPOBATH IOHATUAMMU: IOCICAOBATCIBHOCTD,




apupMeTHYeCKas IPOrpeccus, reoMeTpudeckas mporpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (popMyII;
YMEHHE ONEepUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIO, CONPSHKEHHBIE
KOMILICKCHBIE YMCIIa, MOIYJIb M apTyMEHT KOMIUIEKCHOTO yHcia, hopma
3allMCH KOMIUIEKCHBIX YHcel (FeoMeTpruecKasi, TPHrOHOMETpUYecKast 1
anreOpanyeckas); YMeThb INPOU3BOAUTH apu(PMETHYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMM; TNPUBOJUTH IMPUMEPbl  HUCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJI; ONEpPUpOBaTh MOHATHSAMM: MaTpuua 2X2 u 3x3,

OIIPCACIINTCIIb MaTPULIBI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACINTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PalMOHAIBHBIE, MPPALlMOHAJIBHEIC,
NOKa3aTebHble, CTENEHHbIE, JIorapu()MUUEeCKUe, TPUTOHOMETPUIECKHE
YPaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHSATHSMH: TOXJIECTBO, TOXKICCTBEHHOE IMpeoOpa3oBaHWE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBLHOCTH
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE peularb YypaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO PaA3IUYHBIX MPUEMOB; peLIaTh

YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [ApPaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJI PEUICHHs MaTEMaTHYECKHUX

3a]a4 U 3a]a4 U3 pa3IMuHbIX o0acTell HAyKH U PeaibHOM KU3HU

YMeHue omnepupoBaTh IMOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEPUOUYHOCTh (PYHKIUH, OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKINH, SKCTpeMyM (QYHKIMH, HANOOJIbIIIee U HAMMEHBIIIee 3HAUCHHS

(GYHKLINU Ha IPOMEXKYTKe, HeTIpephIBHAs (PYHKIIMSA, ACHMITOTHI Tpaduka
GyHKIMY, IepBasi ¥ BTOPast IPOU3BOIHAS (QYHKIMH, FEOMETPUUECKUN U

¢u3nUecKuil CMBICI TPOM3BOJHOM, IepBooOpa3Has, ONpeneIEHHbIN
UHTErpajl; yMEHUE HaXOJIUTh aCUMITOTHI rpaduka (QyHKIUM; yMEHHUE
BBIYUCIIATh  IIPOU3BOJHBIE CYMMBI, IIPOM3BEIEHHs, YAaCTHOIO H
KOMIO3UIMK (DYHKUUH, HaXOIUTh YpaBHEHHE KacaTelIbHON K rpaduky
(GYHKLIMHU; yMEHHE HAaXOAMUTh NPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIONb30BaTh IMPOU3BOJHYIO JUId HCCeloBaHUS (YyHKIUH,
HAXOJIUTh HAWOOJbIINE M HAUMEHbIIWE 3HAYCHUS (PYHKUUH; CTPOHUTH

rpaMKy MHOTOYJIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTU4YECKOT0

aHajau3a; IPUMEHATH IIPOU3BOAHYIO [UIS HAXOXKICHHS HAWIy4IIEro
pelIeHUsT B NPUKIANHBIX, B TOM YHUCJIE COLUAIbHO-JKOHOMHYECKUX U

busznyecKuX 3a1a4ax; HaXOAUTh IUIOMIAAN U 00BEMBI GUTYP C TTIOMOIIIHIO




HUHTCrpaa, NpUBOAUTL MNPUMCPBI MAaTECMATUYCCKOTO MOJCIHNPOBAHUA C

noMouibio AudQepeHuanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas
¢dyHKIMsA, KOMOO3ULUs (DYHKIUH, JTuHEHHas (QYHKUIUS, KBaapaTHUHAS
byHKIHS, panoHaIbHas byHKIHS, CTEeTeHHast dbyHKIHS,
TpUrOHOMETpUYEeCKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMU, TMOKazaTenbHas M Jorapupmuueckas (QyHKIUM; yMEHHE
CTpOUTH TpaUKU H3YYCHHBIX (PYHKIHH, BBIOJIHATH MPEoOpa3OBaHUS
rpadukoB QyHKIMHA, UCTIONB30BaTh IpauKH sl U3YYEHUS POLIECCOB U
3aBHCUMOCTEH, MPU PEIICHUH 337134 U3 JIPYTHX YYeOHBIX NPEIMETOB I
3ajlay U3 pealibHOW )KU3HHU; BBIpaXkaTh (GOpMyJIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA M rpaduKu GYHKIUH TSl peILICHHS
YpaBHEHM, HEpPaBEHCTB M 3ajad C MapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUI, HEPABEHCTB

H UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33Jayd Pa3HbIX THUIIOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, I0JIM U YaCTH, Ha JIBUKEHHE, padOTy, CTOMMOCTh TOBAPOB U

YCIIyT, HAJIOTH, 3a/1a4M U3 00JIACTH yNpaBJIECHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HUX
CHUCTEMBI II0 YCIIOBUIO 3a/adyd, MCCIEI0BaTb IOJy4CHHOE DPELICHHE U
OLICHHMBATh IMPABAONOJOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEINPOBAThH
peanbHbIe CUTyallMd Ha SA3BIKE MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI 110 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIIPETUPOBATH MOJIYYEHHBIN pe3ybTaT

YMeHue ornepupoBaTh MOHATUAMU: CpEIHEE apuPMETHIECKOe, MeIMaHa,
HauOosbllIee M HAUMEHbLIee 3HaU€HUs, pa3Max, IUCIEepCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0OPa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATD
uH(pOopMaIMIO, IPEICTABICHHYIO B Ta0IMIIaX, HA JUarpammax, rpapukax,
OTpa’KaOILYI0 CBOMCTBA pEaJIbHBIX IPOLIECCOB U SIBJIECHUI; IPEACTABIATh
uHOpMAIMI0O ¢ TIOMOIIBI0 TaONHWI[ H JUarpaMM; HCCJEI0BaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHUCIE C NMPUMEHEHHEM TpapHuuecKux
METOJIOB U JIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIeJ0OBaTh COBMECTHbIE
HAOJIOZIEHUST C TIOMOIIBIO JUarpaMM pacCeUBaHMs M JUHEHHOM

perpeccuu




YMeHue onepupoBaTh IOHATHUAMM: CIy4ailHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YalHOTO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSThH
(GOopMyJbl CIOXKEHUS U YMHOXEHMs BEpOSTHOCTEH, (hOpMyJy MOJIHOM
BEPOSTHOCTH, popmyity bepHymmm, koMOMHATOpHBIE (PaKTHl B (HOPMYIIBI;
OLICHUBAaTh BEPOSITHOCTH pEAJbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CllydyailHas BEJIMYMHA, pACHpPEICIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUJAHUE, AHUCIEPCHs M CTAaHAAPTHOE OTKIOHCHHE
CIly4ailHO BEJIMYMHBL, (YHKIMM pacOpelesieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeJIbHOIO W HOPMAJIBHOTIO PACHpPENEICHU;
YMEHHE HCII0JIb30BAaTh CBOICTBA M3YYEHHBIX paCHpElIeIeHUNd IS
peleHus 3a7ay; 3HAKOMCTBO C MOHSATHSIMU: 3aKOH OOJBIIMX YHUCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJUTH HPHUMEPHI
HPOSIBJIIEHUS] 3aKOHA OOJBIIMX YUCEN B HNPUPOAHBIX M OOIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHUil, YUCIIO MepecTaHOBOK; OMHOM HbioTOHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCy>KIEHUS IS peLIeHUs 3a/1a4;
OLICHUBATH BEPOSTHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH ITOJYyYEHHBIN pPE3yJIbTaT

YMeHune omnepupoBaTh IOHATHAMM: TOYKA, IIpsiMas, ILIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIUIA, IJIOCKUH  yrod,
JBYI'PAaHHBI yToOJI, TPEXTPaHHBIM YroJl, CKPEIIMBAOIINECH IpsMBIE,
NapajuIeJIbHOCTh U NEPHEHAUKYJISAPHOCTh MPAMBIX M INIOCKOCTEH, Yroi
MEXIY IPSAMBIMH, YroJdl MEXAy NPSIMOA M IUIOCKOCTBIO, YIOJ MEXIy
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY

IIPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHUH 3a/1a4 U3yueHHbIE (DAaKThl M TEOPEMbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOMTH
MaTE€MaTUYeCKUEe MOJCIHA C IIOMOIIBK) T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, pCIIATh CBA3AHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n
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YMeHne onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUrypHI,
MHOTOTPaHHMK, IPABWIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTpPaHHHKA,
KyO, mapajuienenunen, NpusMa, nupampaa, (GuUrypa U IOBEPXHOCTb
BpallleHUs, UWIMHJP, KOHYC, map, cdepa, Mmiomaas chepbl, IIOmaab
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, IMIUHIApA, 00bEM KyOa,

IIPSIMOYT'OJIBHOTO [TapajulelICNUIea, TUPAMUABI, IPU3MBbI, LWINHIPA,




KOHyca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHMs KOHyca M LMJIMHIpa
napajyieJIbHble OCH WJIH OCHOBAHHWIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacatomasicss cepbl, IMIUHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKA, U300paXkaTh MHOTOIPaHHUKHU, GUTYPBI U IOBEPXHOCTH
BpalllEHUs, UX CEUYEHUs, B TOM YHCJIE C TOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSTh CBONCTBA T€OMETPUUECKHX (PUTYD, CAMOCTOSTEIILHO
(dbopMyIHpOBaThH ONpEAeNCHHUS N3y9aeMbIX (DUTYD, BBIIBUTATH TUTIOTE3bI
0 CBOMCTBaX W MpU3HAKaX FeOMETPUUECKUX QPUTyp, 00OCHOBBIBATH MU
omnpoBepraTb HUX; YMEHHE IMPOBOAUTH Kilaccuukamuio ¢uryp 1o
pa3IMyYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JOMOJHUTENbHBIE

HOCTPOCHHS
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YMeHue OomnepupoBaTh IMOHSATUSMHU: JBHKCHHE B TPOCTPAHCTBE,
napajuielIbHbI TEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH M B NPOCTPAHCTBE
MOBOPOT, MpeoOpa3oBaHuEe TMOM00MS, MOA00HBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIC M TOJOOHBIC (DUTYPBI, B TOM YHCJIE B MPHPOJIE
UCKYCCTBE, apXUTCKType; HCIIOJIB30BATh TC€OMETPUUYCCKUE OTHOIICHUS
MIPU pPEIIeHUH 3aa4; HaXOAUTh TeOMETPHUUECKHE BEIHUMHBI (AJIMHA, YO,
TUTOIIA (b, 00BEM) TIPH PEIICHUH 3374 U3 APYTUX YICOHBIX IPEIMETOB U
U3 pealbHOW JKU3HU; YMCHHE BBIYHCIISITH T€OMETPHYCCKHE BEINYHHBI
(mHa, yroJ, TUIOIAaAb, 00BEM, TUIOMAh MOBEPXHOCTH), HCIIOIB3YS
u3yueHHbIe (HOPMYJIBI M METOJBI, B TOM YHCJIE: IUIOMAJb TMOBEPXHOCT
MUpamMubl, TPU3MbI, KOHYCa, IIJIMHJIPA, IUIOMAab cheprl; 00bEM KyQ
NpPSIMOYTOJIBHOTO Tapajuiesieuneia, MUPaMUIbl, MPHU3MbI, TWIKHJPA,

KOHYyca, Il1apa; yMEHUE HaXOIUTh OTHOIIIEHHE 00BEMOB MOI00HBIX (hUTYP
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VYmMmenne ONCpUPOBATH HOHATUAMMU: MPAMOYI'OJIbHAA CUCTEMA KOOPJAUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BE/ICHUE BEKTOpa HA YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0Oaswucy,
CKaJIIPHOE TPOU3BEJCHHE, BEKTOPHOE NPOM3BEACHUE, YTOJd MEXKIY
BCKTOpaMU; YMCHHEC UCIIOJIb30BaTh BeKTOpHI:Iﬁ n KOOp}IHHaTHBIﬁ METO/

JUIS PEUICHHUS TEOMETPHUECKUX 3aJad W 3aJad JPYrux Y4eOHBIX

IIPEMETOB
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YMmeHue BbIOMpaTh MOAXOAIIMNA METOA JJIsi  PpeIIeHUs 3a/1a4H;
MIOHUMAHUE 3HAYMMOCTH MAaTEMaTUKM B M3yYEHHM NPUPOIHBIX H
OOIIECTBEHHBIX TPOLIECCOB W  SBICHMI; yMEHHE paclo3HaBaThb

IMPOSABJICHUE 3aKOHOB MaTEMAaTUKKW B HCKYCCTBE, YMCHHE IIPHUBOIUTH

2

(&)



MNpUMCPBl MAaTEMATUYCCKUX

MaTeMaTH4YeCKOM HayKH

OTKPBITMA  POCCUHCKOM M MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3/1eMEHT COAepPKAHUS
1 Hucna u BEIYUCIIEHUSA
1.1 Hatypanbsble u nensle uncia. [Ipu3Haku JeIMMOCTH LENbIX YUCEI
12 Parmonaneupie  uymucna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TPOLEHTHI,
' 0eCKOHEUYHbIE TIEPHOANYECKHE APOOH
13 Apudmernueckuii KOpeHb HATYPaJIbHOU cTeneHu. JeficTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypalbHOM CTETIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C pPaLMOHAIBHBIM IOKa3aTeJIEM.
' CBoiicTBa cTenieHU
15 CuHyc, KOCHMHYC ¥ TaHIT€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HaTypadbHbIE JOTaPUPMBI
JleiicTButenbHble yucna. Apudmeruyeckue oOmnepanud ¢ ACHCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnuxk€HHBIE BBIUMCICHHS, MpaBWIa OKPYIJICHUS, NPUKUAKA H
OIIEHKA pe3yJIbTaTa BBIYUCICHUN
1.8 [IpeoOpa3oBanre BbIpaKeHUH
1.9 KommuiekcHbie uncna
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 Lensie u 1poOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppanmoHnaneHele ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHUs
2.4 [Toka3zarenbHbIe U JOTapu(pMUIECKHE ypaBHEHHUS
2.5 Llenbie u 1pOOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmonanpHple HEPABEHCTBA
2.7 IToka3zarenbHble U JorapudMuyeckre HepaBeHCTBA
2.8 Tpuronomerpuueckure HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MTApaMeTpamMu
2.11 Marpuiia cuCTeMbl TUHEUHBIX ypaBHEHUN. ONIpeAeuTeb MaTPULIBI
3 OyHKIUU U TpaduKu




@Oyukiys, crnocoOsl 3amanus ¢GyHkuu. ['paduk Gynkumu. B3anmHO oOpaTHBIE

>l ¢byukuuu. YétHele 1 HeuéTHbIe pyHKuuu. [leproandyeckue GyHKINN
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHW ¢ynkumu. Hymu  QyHKImm.
39 [TpomexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcuMyMbl 1 MUHUMYMbI (yHKIMH. HamOonbliee M HauMEHbIIEe 3HauCHHE
(GYHKLIMU HAa IPOMEKYTKE
313 CrenenHast (yHKIMSI C HATypaJIbHBIM W IIEJBIM TIOKaszateneM. EE cBoiicTBa u
' rpaduk. CBoWCTBa U TpauK KOPHS 7-Oi CTENICHH
34 Tpuronomerpuueckue GpyHKIIUH, UX CBOWCTBA U TpapUKU
3.5 [TokazarenbHas u morapupmMudeckas GyHKINHU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CBolicTBa (QyHKIUH,
' HETPEPHIBHBIX HAa OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a1aHUS TTOCIIETOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Havana marematnyeckoro aHanusa
4.1 ITpousBonHas GpyHkiuu. [Tpon3BoIHbIE 2IEMEHTAPHBIX (PYHKLIUI
[IpumeHeHHe NPOM3BOJHONW K HCCIENOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HanbobIero 1 HauMEHbIIEro 3HaueHus! (PyHKIUHN Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOkecTBa U JIOTHKA
5.1 MHoxecTBO, onepariy Haa MHOXecTBaMu. JluarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OrnuncarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpalllCHUS
7.5 Koopaunatsl n BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

e MatemaTtuka. Anrebpa 1 Hayana maTemaTMyeckoro aHanmsa; 11 knacc. yrnybneHHoe obyyeHune
Mep3nak A.T., Homuposckuit [.A., Monskos B.M.; noa peaakumei Moagonbckoro B.E. ObuiecTtso ¢
OrpaHUYeHHOW OTBETCTBEHHOCTbIO M3aaTenbckuii ueHTp « BEHTAHA-TPA®Y; AKunoHepHoe 06L1ecTso

«MN3paTenbcTBO «llpocselLeHmne»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://edsoo.ru/mr-matematika/

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://edsoo.ru/metodicheskie_videouroki/
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