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INOACHUTEJIBHAS 3AIIMCKA

VYueOHblii Kypc «BepossTHOCTP U cTaTUCTHKa» YrayOJIEHHOTO YpPOBHSA
ABIIIETCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca
yriayOnEHHOTO YPOBHS Ha YPOBHE CpEJHEr0 o0LIero oopazoBaHusi. Y4eOHBIN Kypc
npenHa3HavyeH sl opMUpOBaHUS Y 00yHarOUIMXCsl CTATUCTUYECKON KYJIbTYPhI U
IIOHUMAHMS POJIM TEOPUHU BEPOSATHOCTEH KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
U3YYEHUS] CIIy4YaWHBIX COOBITHMH, BETWYMH W mporeccoB. [lpu m3yueHun Kypca
oOoramaroTcsi MPEACTABICHUs OOydYaloIIMXCs O METoJaX HCCIIEeI0BaHUS
U3MEHUYMBOIO MHpa, pa3BUBAETCA TMOHMMAaHWE 3HAYUMOCTA M  OOIIHOCTH
MAaTeMaTHYECKNX METONOB IO3HAHMS KaK HEOTHEMIJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHMUS.

Copepxanve ydeOHOro Kypca HamnpaBiI€HO Ha 3aKpeIUICHWE 3HAaHUH,
MOJIYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO 0OIIero oopa3oBaHus, U
Ha pPa3BUTHE NPEACTABICHUM O CIy4YalHBIX BEIMYMHAX M B3aMMOCBA3AX MEXKIY
HUMHU Ha BaXXHBIX IPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydaromumxcsi J0JIKHO COPMUPOBATHCS MPEACTABICHUE O
HauOoJiee yrnoTpeOUTEIbHBIX U OOIIMX MAaTEMATHUYECKUX MOJIEIISX, UCIIOJIb3yEMbIX
JUIsL  ONMCAHWSl ~ AHTPOIIOMETPUYECKUX W JeMOrpaHUuecKuX  BEJIHMYHH,
HOTPEIIHOCTE B pa3iMyHbIE pPOAA H3MEPEHUSIX, JIUTENBHOCTH O€30TKa3HON
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IIPOLIECCOB
B oOmiecTBe. Y4ueOHbIH Kypc sBiseTcss 0a30il [Jii OCBOEHHUS BEPOSATHOCTHO-
CTaTHUCTUYECKUX METO/0B, HEOOXOAMMBIX CIICIUATNCTAM HE TOJBKO WHKEHEPHBIX
CHELMATBHOCTEM, HO TAaKXE COLUUAJIBHBIX M IICUXOJOTMYECKUX, ITOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIBHON MEPE MCHOJB3YIOT anmnapar
aHanu3a OoNbIIMX JaHHbIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCyXJIeHHe 3aKOHa OONBIIMX YUCeN — (PYHIAMEHTAIBHOTO 3aKOHA MPHUPOIBI,
UMEIOIIET0 MaTEMaTHYECKYI0 (POopMalIn3aluIo.

B cooTBeTcTBUM C yKa3aHHBIMHM LEJIIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCT, M CTAaTUCTUKa» Ha YIrayOJEHHOM YpPOBHE BBIACIIEHBI OCHOBHBIE
coziepkatenbHble TUHUN: «Ciay4ailHple COOBITUS U BEpOSITHOCTH» U «CiydaiiHbie
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

IToMMMO OCHOBHBIX JIMHUH B y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOAUMBIE [JIs1 TMOJHOLIEHHOTO OCBOEHUS
MaTepuana JaHHOTO y4eOHOTrO Kypca M CMEXHBIX MaTeMaTUYECKUX Y4EeOHBIX
KYpCOB.

Copepxanne nuHMHM «CiydaiiHble COOBITHS M BEPOSTHOCTH»  CIIY)KUT
OCHOBOW 11 (DOPMUPOBAHMS TPEACTABICHUM O paCIpeAesieHUd BEPOATHOCTEN
MEXKy 3HAYCHHUSMU CIIy4alHbIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COEPKATEIBHON
JVHUU 3aHUMAET U3YYEHHE F€OMETPUUECKOro U OMHOMHAJIBHOTO pacipeieieHui u



3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTaMU — MOKA3aTEebHBIM M HOPMaJIbHBIM
pacrnpeeeHUsMH.

Tembl, CBSI3aHHBIE C HENPEPBHIBHBIMU CIYYallHBIMH  BEIMYMHAMH U
pacrlpesieNieHus MU, aKIEHTUPYIOT BHUMaHHEe OOydalolluXcs Ha OMHCAaHUU U
U3YyYEHUU CIyYyalHBIX SBJIEHUH C MOMOILBIO HENpPepbIBHBIX (QYyHKIMI. OCHOBHOE
BHUMAaHHE YJENSIeTCs OKa3aTeIbHOMY U HOPMAJIbHOMY PACTIPEICTICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTCsi 03HAKOMUTEIBHOE W3YYCHHE CBSI3U
MEXIy CIy4yallHBIMH BEJIMYMHAMH M OINHCAaHUWE 3TOM CBSI3M C TOMOIIBIO
kod(ppuIMeHTa KOpPpeJSIIMA W €ro BBIOOPOYHOTO aHajora. ITH DJIEMEHTHI
coziepKaHus pa3BUBAIOT TeMy «/luarpaMmbl pacceMBaHus», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHWs, ¥ BO MHOTOM ONHUPAIOTCS HA CBEJICHUS W3
KypCOB aireOpbl U TEOMETPUH.

Fmé oauH sneMeHT  cojaep)kaHus, KOTOpBIM  Mpejuiaraercss  Ha
03HAKOMUTEILHOM YpPOBHE — TMOCJEA0BATEIHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYMAOIIUX B €AUHUIYY BpeMeHU. O3HaKOMJIEHHUE C pacipeeiCcHuEM
BEPOATHOCTEW KOJIMYECTBA TaKUX COOBITUI HOCHUT pa3BUBAIOLIMI XapakTep H
SBJISIETCS] AKTYaJbHBIM JUIsl OyIymuX aOUTYpPHEHTOB, MOCTYMAIOIIMX Ha y4eOHbIC
CHEIHUATbHOCTH, CBSI3aHHbIE C OONIECTBEHHBIMM HayKaMH, IICUXOJOTHEH U
yIpaBICHUEM.

Ha wu3yuenue yueOHOro kypca «BepoATHOCTP W CTaTUCTUKa» Ha
yriayoseHHOM ypoBHE oTBojauTcs 68 wacoB: B 10 kmacce — 34 yaca (1 wac B
Heneno), B 11 kinacce — 34 yaca (1 gac B Hezeno).



COJEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3ublii Tpad, myTH B rpade: nukibl U nenu. CteneHb (BaJIeHTHOCTD)
BepuuHbL. ['padsl Ha mmockoctu. [lepeBbs.

CrnydaiiHple SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiHbIe COOBITHS. DIIEMEHTApHBIC
coObITust (Mcxonbl). BeposTHOCTh ciydaitHoro coObiTusi. bin3ocTh 4acToThl U
BEPOSITHOCTU  cOObITHI.  CiydailHble  ONBITBI € PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu Haj COOBITUAMU: NepecedeHne, 00beAMHEHNE, TPOTUBOMOIOKHBIE
coObITus. Jlnarpammel Diinepa. @opMyria cI0KEHHUST BEPOSITHOCTEH.

VYciioBHasg BEPOSTHOCTb. YMHOXEHHUE BEpPOATHOCTEH. JlepeBO Ciy4anHOro
skcriepumenTa. ®opmyia nonHout BeposatHocTu. Popmyna balieca. He3aBucumbie
COOBITHSI.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHUE), YCIIEX W Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIIBITAHUNA 10 MepBOro ycrnexa. IlepectanoBku
u (Qakropuan. Yucno coueranuil. TpeyronbHuk Ilackans. ®opmyna OnHOMa
Herorona.

Cepusi He3aBUCUMBIX wHcnblTaHuid bepuymnu. CiydaiiHblii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnywaiinas  BenmunHa. Pacnpenenenue  BeposTHocTed.  [Imarpamma
pacnpenenenusd. Onepanuu HaJ CIydYallHbIMU BeauuuHaMmu. buHapHas ciiyyaliHas
BennuuHa. [lpumepsl pacnpeneneHwii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMHAJIbHOE.

CoBmecTHOE pacnpenelieHUE JBYX Cily4YalHbIX BelWdyuH. Hes3aBucumele
CIy4YalHble BEIWYMHBL.MATEMAaTUYECKOE OXHUAAHUE CIIyYalHOM BEJIIMYHMHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MaTEMAaTHYECKOrO  OXKHIaHMS
(ctpaxoBaHue, JoTepes). MaremaTHuecKoe OXHAaHWEe OWHApPHOW CiyyalHOM
BEIIMYMHBI. MaremMaTH4ecKoe OXHUJAHUE CYMMBbl  CIYYallHbIX  BEJIWYHH.
Maremaruueckoe 0XKUJAHUE r€OMETPUYECKOTO 151 OMHOMHAIIEHOTO
pacpeeeHu.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHEHME  CIY4YalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOM clydailHON BennunHbL. MaTeMaTtruueckoe
OXXHUJaHUE TMPOU3BEACHUS M JAUCHEPCUS CYMMbl HE3aBUCHUMBIX CIy4YailHBIX
BenuuuH.  Jlucmepcuss M CTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAIBLHOTO
pacnpenenenud. Jlucnepcuss W CTAHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHus.

11 KIIACC



HepasenctBo YeOwiméBa. Teopema UeOniméBa. Teopema bepuymmm. 3akon
OonpIIMX  4ucel.  BBIOOpOYHBI  MeTon — HcciefoBaHui.  BwiOGopouHbIe
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHSI MO BHIOOPOYHBIM JIAHHBIM.
IIpoBepka nIpOCTEUIINX TMITOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPENCIICHUM.

HenpepriBuble ciyyalinble BenuuuHbl. [Ipumeppl. DyHKIMSA IUIOTHOCTH
BEPOSITHOCTU pacmnpenesicHus. PaBHOMEpHOE paclpelieieHHe U €ro CBOMCTBA.
3agauu, NPUBOIAIINE K OKA3aTEIIbHOMY PACIPEICIICHUIO. 3aauu, MPUBOIAIINE K
HOPMAJIBHOMY pacupeaeneHuro. OyHKIUA IIOTHOCTH BEPOSATHOCTHU
MOKA3aTeJIbHOTO pachpeiesieHus, PyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. OyHKIUA INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocimenoBaTeIbHOCTh  OJWHOYHBIX  HE3aBHCHUMBIX  COOBITMHM. 3amauwu,
puBOAsiIIME K pactpenenenuto [lyaccona.

KoBapuanust nByx ciywaiiHeix BenuuuH. Koaddumnment nuHelHON
koppensiiud.  CoBMeCTHble  HAOMIOACHUS  JBYX BeIUYMH. BbIOOpOUYHBIN
kKod(ppuLMeHT Koppendanuu. Paznuune Mexay JTUHEWHOW CBSI3bI0O U MPUUYMHHO-
CJIEICTBEHHOW CBA3bI0. JIMHENHas perpeccusi, METOJ HAUMEHBIINX KBaAPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YTJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUaAOIIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOT'O  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEJACTAaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLeayp TpaXkJaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUe
B3aUMOJICICTBOBATh C COIMAJbHBIMA WHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'pakJTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUUCKONW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMaTUYECKON IIKOJIbI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEU POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH M JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMUHUBOTO Oy IYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSL:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIKOYAs SCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCyKICHHUIN, BOCIPUUMYHUBOCTh
K MAaTeMaTUYECKUM acCIlleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh yMEHHUSA MPUMEHATh MaTeMaTU4YECKUEe 3HAHUS B
MHTEpecax 3JI0pOBOTO 1 0€30MacCHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (3I0pPOBOE IHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTJIbIXa, peryisipHas (u3nvecKas aKTUBHOCTh), (U3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyAY, OCO3HAaHHUE IIEHHOCTH TPYAOIO0Us, HHTEpec K
pasiuuHbIM  cepaM  MPOodEeCCUOHAIBHOM  JIESITEIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeit mpodeccun W pealn30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caMOOOpa30BaHMIO Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANpPaBJICHHOCTH;

7) 3K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYPhl, TIOHUMAHWE BIWSHHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHONW U COLIMATIBLHOU
cpenbl, OCO3HaAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPpobIieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHWUW JJIs pelieHusl 3agad B 00JacTu
OKpY>Kalollle cpenpl, IUIAHUPOBAHUE TMOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICACTBUH ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKMW W OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUE
MaTeMaTHYeCKOW HayKH Kak c]epbl 4YeIoBEYeCKOW JesATEeTbHOCTH, JTaroB €&
pa3BUTUSA M 3HAYMMOCTH [ Pa3BUTUS UUBUJIM3ALUM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYeCKOM KyJIbTypOWl KakK CpEJACTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JAESTEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble jjoruyeckue aeicTBus:

BBIBILITh U XAPAKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOUIEHUM MEXIy HNOHATUAMH, (POPMYIUPOBATH
onpeeneHusl MOHATHM, yCTaHABIMBATh CYIECTBEHHbIN MPU3HAK Kiaccu(UKanuu,
OCHOBaHMS JJ11 0000IIECHUS U CPaBHEHUS, KpUTEPHUH POBOJAMMOIO aHAIIN34;

BOCIIpUHUMATh,  (OpPMYyIHpPOBaTb U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEpAUTENIbHbIE U OTPULIATENIbHBIE, JUHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJECHUSIX U YTBEPKACHUAX, MpeiaraTb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUNN;

JiejaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTHMKM, ACAYKTUBHBIX W
VHJYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATHUECKNX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAWBATh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BbIOMpATh crnocod pemieHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HauboJiee MOAXOMSIIIHUA € y4&ToM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKe J1eCTBUA:



UCIIOb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBaTh HUCKOMOE U JaHHOE, (OPMHUPOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIEPUMEHT, UCCIEIOBAHHE
10 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, sBJIICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOSATENLHO (OPMYIHUPOBATH OOOOIECHUS M BBIBOJBI MO PE3yIbTaTaM
NPOBENEHHOTO  HAOMIONEHMS, MCCIEOBAaHUSA, OILICHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TAKXKE BbIJIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIISATH A€UIUTH UHPOpPMALIMU, JAHHBIX, HEOOXOJUMBIX Jig OTBETa Ha
BOIIPOC U JIJIS PEIICHUsI 3a]1a4u;

BBIOMpATh MH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh WH(OpPMAIMIO pPA3IMYHBIX BHUIOB U
dbopM npeacTaBICHUS;

CTPYKTYypHUpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadhUUueCcKH;

OIICHUBATh HaJIEKHOCTh uHbopmaIu o CaMOCTOSITEJILHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPcAJbHbIE Y4eOHbIe TeiCTBUSA

OO0menue:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OONIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaThb MOSICHEHUS MO XOJy PEIICHUS 3aJauH,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3ybTarT;

B X0Ji¢ OOCYXKJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEllIeHUs, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUSMH JAPYTMX YYaCTHUKOB
Jayanora, oOHapyXKUBaTh Pa3jMyue U CXOJICTBO TO3WIIHUM, B KOPPEKTHOUN dopme
dbopMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHUS,
IIPOCKTa, CaAMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS € Y4ETOM 3ajad
MPE3CHTAIMN U 0OCOOCHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBHS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITCOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, IMONMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMM  Kak  OCO3HaHMUS
COBEPILIAEMbIX JCUCTBUN M MBICIHUTENBHBIX MPOILECCOB, X PE3YyJIbTaTOB, BIAJETh
croco0aMy  CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3yibTaTa peIIcHUs
MaTeMaTUYECKON 3aJa4H;

PEeNBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEIICHUU 3aJ]1a4yH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJCHHBIX OIMHOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEJIN U YCIOBUSIM, OOBSICHITH MPUIUHBI
JOCTIKEHUS WJIM HEIOCTHKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl mMpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh IIeb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0O COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI palbOT, JOrOoBapuBaThCS, OOCYX JaTh TNIPOLIECC U pe3yJbTaT padoTHI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyNNoBbIX ¢opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaHbI, OIICHHBATh
KauyeCcTBO CBOET0 BKJIaJa B OOIMIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyJaromuiicss HayquTCs:

CBOOOJHO ONEpUpOBaATh MOHATUAMHM: Tpad, miIockuil rpad, CBSA3HBIA rpad,
nyTh B rpade, Ienb, IUKI, JePEBO, CTENCHb BEPIIUHBI, JEPEBO CIy4ailHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpUPOBATH TMOHITUSMU: CIIyYalHBIA SKCIEPUMEHT (OIBIT),
ClIy4ailHO€ COOBITHE, PJIEMEHTApHOE CllydaliHOe COOBITHE (3JIEMEHTApHBIN UCXO]T)
CIIy4yallHOTO  ONBITa, HAXOAWTh BEPOSTHOCTH COOBITUM B  OMBITaX C
PAaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSAMH;HAXOUTh U (OPMYIHPOBATH
COOBITHSI:  TepecedyeHue, OOBbEIUHEHHE  JIaHHBIX  COOBITUH,  COOBITHE,
MPOTUBOMOJIOKHOE JJAHHOMY, UCIOJb30BaTh AUAarpaMMbl Djepa, KOOPAUHATHYIO
IPSIMYIO JUIsl PEIICHUs 3aJ7a4, TOJIb30BaThCsl (DOPMYJIION CIOXKEHUST BEPOSATHOCTEMN
JUTSI BEPOATHOCTEHN ABYX U TPEX CIyYalHBIX COOBITUH;



OIEpPUPOBATh  IOHATHUAMMU: YCIOBHAsl  BEPOATHOCTb,  YMHOXKCHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOrO JKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHII € NOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4aifHOTO OIbITa, HMCHOJb30BaTh (HOPMYIy MOJIHON BEPOATHOCTH, (HOPMYITY
baiieca nipu perieHun 3aa4, ONpeaessiTh HE3aBUCUMOCTh COOBITUN O (opMyIie U
10 OpraHU3aluu CIy4YailHOTO HKCIIEPUMEHTA;

OPUMEHATh M3yYEHHbIE KOMOWHATOPHBIE (QOPMYJbI ISl MEPEUUCIICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PEIICHUS
3aJ1a4 10 TEOPUH BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN
CIIyyallHBIM ONBIT (MCHBITAHME), YCIIEX M HEyJada, HE3aBUCUMbIC HCIIBITAHUS,
cepusl UCIBbITAaHUI, HAXOJUTh BEPOSITHOCTH COOBITHI: B CEpUM MCHBITAHUU [0
IIEPBOI0 YCIIEXa, B CEPUM HCIBITAaHWW bepHyum, B ONBITE, CBA3AHHOM CO
CIIy4allHBIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOJIHO OINEpPUPOBATh MOHATHSIMU: ClIy4yalHas BeJIMYMHA, PACIpEEICHHE
BEPOSITHOCTEW, JAMarpamMma paclpefeseHusi, OuHapHas clydailHas BeJIMYWHa,
reoMeTpuuecKoe, OMHOMHUAIILHOE paclpeiesieHuE;

OIIEPUPOBATH IOHATUSAMM: COBMECTHOE pACIPENEICHUE IBYX CIy4anHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOI'O PACIPECICHUS JBYX CIy4YailHBIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHHUS KaXI0M BEIUYUHBI, OINPEACICHUS
HE3aBUCUMOCTH  CIy4allHbIX  BEJIMYMH;CBOOOJAHO  ONEPUPOBATH  IOHATHEM
MaTEMaTUYECKOTO OKUIAHUS CIy4allHON BEJIMYMHBI (paclpeeeHus ), IPUMEHITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHWIAHUSA TMpU PELIEHUH 3a]ad, BBIYUCIATH
MaTEeMaTUYECKOE OKUJIaHNEe OMHOMHUAIBHOTO U TE€OMETPUUYECKOIO paclpeieseHU;

cBOOOZHO OMEpUPOBATH MOHATHIMH: JAUCIEPCHs, CTAaHJAPTHOE OTKIOHEHHE
CIy4allHOW BEJWYMUHBI, IIPUMEHATh CBOWCTBA IUCIEPCUU CIIyYaWHOW BEIMYHUHBI
(pacripeiefieHUs) TPU PELIEHUU 3aJlay, BBIUMCIATH AUCHEPCHIO M CTaHIApTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHUAIBHOTO pacIpeiesIeHUN.

K konmy 11 kiaacca oOyyaronuiicss Hay4uTCs:

BBIUUCIISITH BHIOOPOYHBIE XapAKTEPUCTUKU 1O JaHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKU TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUH M MPOBEPSATH MPOCTEHIIne
CTaTUCTUYECKUE TUITOTE3BL, MTOIb3YACh U3YYEHHBIMU PACIIPEACICHUAMM;

IPUBOAUTH  INPUMEpPHl  3a4ad, IPUBOJAIIMX K  II0KA3aTEeIIbHOMY
paclpeneneHuo, 3ajaad, NPUBOMIIMX K HOPMAJIbHOMY  PacCIHpElEeIeHUIO.
OnepupoBath MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTEIbHOTO
pacnpeneneHus, QyHKIUS INIOTHOCTH BEPOSATHOCTH HOPMAJIBHOIO pacIpeaesiCHus,
(YHKIMS IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIpeleieHHUs;

onpenensaTh  KO3QOUIMEHT  JTUHEHHOW  KOppessiuuu,  BbIOOPOYHBIMA
KO3 (PULIMEHT KOPPEIISILIIH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
e/n KoHTpoibHBI IMpakTuyecku
NPOrpaMMblI Bcero oHTpO ¢ p CCKHE | oGpasoBaTenbHbIe
ThI ThI
pabo pabo pecypebi
1 DneMeHThl Teopuu rpados 3
) CayyaiiHble OMBITHI, CTy4aiiHble COOBITHS U 3
BEPOSITHOCTU COOBITHI
Onepanunu Hag MHOXKECTBAMHU U
3 coObITusIMH. CI0KEHNE U YMHOKEHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSATHOCTb.
He3zaBucumsble coObITHS
4 DneMeHTHl KOMOMHATOPUKH 4 1
Cepun nocneoBaTeNIbHbIX UCIIBITAHUH.
5 Ucnpiranusa bepnymnu. CiydaiiHblil BHIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 Ciy4aiiHble BEIMYUHBI U PaCIIpeIeICHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 0




11 KITACC

KoaunuecTBo yacos JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
°n/m
NMPOrpamMMbl Bcero Kontponueie | Ipakraueckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
1 3aK0H OOIBIIMX YUCET 5
2 DJIEeMEHThl MaTEeMaTUYECKON CTaTUCTUKHU 6
HenpepbiBHBIE CiTydaliHbIE BETUYMHBI
3 (pacmpenenenusi), moKa3aTeNIbHOE U 4
HOPMAaJIbHOE pacrpeeiaeHus
4 Pacnpenenenue Ilyaccona 2
5 CBs13b MEXly CIIy4YallHBIMHU BETMYHMHAMHU 6
6 O0001IeHrEe U cCUCTEMaTU3ALNS 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
/o

Tema ypoka

KoaudecTBO 9acoB

KoHTpoJbLHBIE
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTpOHHbIe HH(ppOBbIE
o0pa3oBaTe/bHbIE PecypChbl

I'pad, cBs3ubIi Tpad,
Ipe/ICTaBICHUE 3a/1a9H C
noMoIIsIo rpada

https://m.edsoo.ru/DNVFQSSRQ

CreneHb (BaJICHTHOCTD)
BepiuHkL. [IyTh B rpade.
Llenu u1 MUKIIBL

https://m.edsoo.ru/UXI4HCLA1

I'padsl Ha TIOCKOCTH.
JepeBo ciry4aiiHOTro
IKCTIEPUMEHTA

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

CryualiHble SKCIIEpUMEHTHI
(OIBITHI) U CiTy4aiiHbIE
COOBITHS. DJIEMEHTapHBIC
COOBITHS (MCXOIBI)

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB cimydaitHOTO
coObITHsl. BepositHOCTH
COOBITHIA B OTIBITAX C
PaBHOBO3MOKHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMHU

https://m.edso00.ru/8S3C8YCML

BeposiTHOCTB CityyaltHOTO
coObITHsl. BeposiTHOCTH
COOBITHI B OTIBITAX C

https://m.edsoo.ru/N2R1G2PJ5



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

PaBHOBO3MO>XHBIMU
9JICMCHTAapHbIMHU COOBITUSIMHU

[Tepeceuenue, oObegMHEHNE
MHO>KECTB U COOBITHH,
MIPOTUBOTIOIOKHBIC COOBITHS.
dopmyJia CIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.1ru/183Y3NKOQ

VYcnoBHas BEPOSTHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyiia yCI0BHOU
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOSATHOCTEN.
®opMyia yCI0BHOU
BEPOATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

dopmyJia MOJTHON
BEPOATHOCTH

https://m.edso0.rut/UNX09CS5LX

11

®opmyna baiieca.
He3zaBucumsbie coObITHSA

https://m.edsoo.ru/NYFIVI6R6

12

Komb6unaropHoe npaBuio
yMHOxeHus. [lepecTtanoBky u
bakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yuciio coueTaHuu.
Tpeyronpnuk [lackans

https://m.edsoo.ru/Y15CS8R20

14

dopmyna bunoma HeroToHa

https://m.edsoo.ru/ABSANVGJH

15

Kontponbnas pa6ora Nel:
"I'padmb1, BeposiTHOCTH,

https://m.edsoo.ru/Q3DKAYADF



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

MHOJXXCCTBA, KOM6I/IHaTOpI/IKa'

16

bunapHbIii c1ydaiHBIN ONBIT
(ucmbITaHKe), yCIeX U
Heynada. HezaBucumblie
ucneltanus. Cepust
HE3aBUCHUMBIX UCIIBITAHUN 10
MepBOro ycrnexa

https://m.edsoo.1ru/1Y4T46JQ6

17

Cepust HE3aBUCUMBIX
WCTIBITAHUH JO MIEPBOTO
ycrexa

https://m.edsoo.ru/Q1KT2Y9IU

18

Cepust He3aBUCUMBIX
ucnbiTaHuit bepHym

https://m.edsoo.ru/HIWIZ7FD8

19

Cry4aitHbIii BBIOOD U3
KOHEYHON COBOKYITHOCTHU

https://m.edsoo.ru/VCL7PSU0X

20

[TpakTudyeckas padbota ¢
HCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOJIHUIL

https://m.edsoo.ru/NE6IMIZJO

21

CrnyyaiiHasi BeTu4MHa.
Pacnpenenenue
BepoATHOCTEN. Jlnarpamma
pacnpeneneHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepauuu Haj cay4dyalHBIMU
BenmurHamMu. [Ipumepsl
pacnpenenenuil. bunapnas
CllydJaifHasi BeTUYHHA

https://m.edsoo.ru/C6TDDUNIJ8

23

['eomerpuueckoe
pacnpezeleHue.

https://m.edsoo.ru/JTT2F54GL



https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL

bunomuanrHOE
paclpeesieHue

24

MareMatuyeckoe 0>KHIaHHue
CIIy4ailHOM BEJIMYHHBIL.
CoBMecTHOE pacnpesiesieHue
JIBYX CIyYallHBIX BEJIUYHH

https://m.edsoo.ru/77276Y7KB

25

HesaBucumsble ciyyaiinbie
BennuuHbl. CBOMCTBA

MATEMATUYCCKOI'O OXHUAaHUA.

MatemaTnueckoe OXUIaHnue
OMHapHOU CITy4aitHON
BEJINYUHBI

https://m.edsoo.ru/N9D71J9PM

26

MaremaTruueckoe OKHAaHUE
F€OMETPUUYECKOTO U
OMHOMUAIIEHOTO
pacrnpeeneHuit

https://m.edsoo.rt/COHWOBTQQ

27

Jucnepcus u craHIapTHOE
OTKJIOHEHHE

https://m.eds00.ru/BGX67VSNV

28

Hucnepcust buHapHOM
CITy4ailHON BEJIMYUHBI.
CBolicTBa AUCHIEpCUU

https://m.edsoo.ru/HYZZFP2Y7

29

MateMaTn4eckoe OKUIaHNue
MIPOM3BEICHUS U TUCTICPCHUS
CyMMbI HE3aBUCHUMBIX
CJIy‘-IEIfIHBIX BCIIMYMH

https://m.edsoo.ru/K52203JU2

30

Jlucnepcust OMHOMHUATTBHOTO
pacnpeeneHus.

https://m.eds00.ru/BOWSYV6LT



https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT

[TpakTudyeckas padbota ¢
HCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOJIHUIL

31

Jucnepcust u cTangapTHOE
OTKJIOHCHHE
T€OMETPHYECKOTO
pacripeienieHusl. .
[TpakTrueckas padoTa ¢
UCTIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/NSGZU11L.92

32

O06001IeHNE U
CUCTEMATU3AIMs 3HAHUN

https://m.edsoo.ru/K2Y9U56JG

33

KonrpomnbHas padora Ne2:
"Ucnpitanusa beprym.
CrnyvaiiHbie BEIMYUHBI U
pacrnpeneneHus”

https://m.edso00.r/EZTQS5A060

34

O0600menue u
cucTeMaTH3aIus 3HaHui

https://m.edsoo.ru/ZEKKZP13]

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTHyeckne
padoThI

JlaTa
H3Y4YeHH S

DJIeKTPOHHBIEe U (pOBBIE
o0pa3oBaTe/bHbIC PeCypChl

Hepasenctso YeOriena.
Teopema UeOsbieBa. Teopema
bepnymu. 3akoH 60IbIIMX
qucen

https://m.edsoo.ru/E25IPS7YZ

HepaBenctBo YeOrnImiena.
Teopema YeOrimena. Teopema
bepuymnu. 3akoH GonbIIIX
qucel

https://m.edsoo.ru/84DPQY5U5

Hepagenctso Yeobrbimena.
Teopema YeOrimena. Teopema
bepnymu. 3akoH 60abIINX
qucen

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

Bri6opounsIii MeTo
HUCCIIEIOBAaHUN

https://m.edsoo.ru/T3HDIU6RS

[IpakTrueckas padoTa c
WCTIOJIB30BAHUEM JJICKTPOHHBIX
TaOJINLI

https://m.edsoo.ru/7918IHPHP

I'enepanbHas COBOKYIHOCTb U
cilyuyaiiHasi BbIOOpKa.
3HAaKOMCTBO C BBIOOPOYHBIMU
xapakrepuctukamu. O1eHKa
CPEIHEro U TUCTIEPCUH

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



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

reHepaJIbHON COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX
XapaKTePUCTHK

I'enepanbHas COBOKYIHOCTb U
citydaiiHast BEIOOpKa.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapakTepuctTukamu. O1eHKa
CPEIHEro U TUCIEePCUH
reHepalIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

https://m.edsoo.ru/UFSSLUWZX

OneHrBaHue BEpOSATHOCTEH
COOBITHI 110 BEIOOpKE

https://m.edsoo.ru/ZP168PTHI

CratucTuuecKas TUIIOTe3a.
[IpoBepka mpocTenmmx
TUIIOTE3 C IIOMOIILIO0 CBOMCTB
W3YyYECHHBIX paclpeieIeHU

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

10

CraTucTHYeCcKas TUIIOTE3A.
[IpoBepka nmpocTenmmx
THUIOTE3 C TOMOIIBIO CBOMCTB
W3YYECHHBIX pacrpeeieHui

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

11

[IpakTuyeckas padbora ¢
MCIOJIb30BaHUEM DIIEKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/ASKODEFOW

12

[Ipumepsl HENPEPHIBHBIX
CIIyYaiHBIX BEJIUYHH.
OyHKIUSA TIOTHOCTH
BEPOATHOCTH

https://m.edsoo.ru/R7UJAF3E7



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

13

PaBHOMEpHOE pacripenieseHue.
[Ipumeps! 3a1a4, MPUBOASIINX
K IMOKa3aTeIbHOMY U K
HOPMaJIbHOMY
pacrpeaesieHusIM

https://m.edsoo.ru/TBYPVVI96N

14

@yHKIHUA [TIOTHOCTH
BEPOSATHOCTH MOKA3aTEIbHOTO
pacnpeneneHus

https://m.eds00.ru/0TSVANSGH

15

OyHKIUSA ITIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacnpeneneHus

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

16

ITocnenoBareabHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coObITHil. [lpumep 3agaumn,
MIPUBOALIEH K
pacnpenenenuto Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM IICKTPOHHBIX
TalJIuI

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

18

KoBapuanus aByx ciiygyallHbIX
BenuuuH. Koaddunment
KOppemsiuu

https://m.edsoo.ru/CLXUTCA37

19

CoBMecCTHBIE Ha6J'IIOI[eHI/IH
ABYX BCJINYHH

https://m.edsoo.ru/HROCOPOZ9

20

Bri6opounslii ko huiiueHT
KOppesiiuu

https://m.edsoo.ru/SL2HPVEAB

21

Paznuune Mex 1y JIMHEHHOU

https://m.edsoo.ru/DQ77BBBIP



https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP

CBSI3bIO U MPUYUHHO-
CIIEICTBEHHOU CBA3BLIO

22

JIuneiinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuyeckas padbora ¢
MCIOJIb30BaHUEM DIIEKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBnenue TaHHBIX €
MTOMOIIBIO TAOTUIL 1
JarpaMm, onucaTebHas
CTaTUCTUKA

https://m.edsoo.rt/JHOWUM6V3

25

OnkITEI C PaBHOBO3MOKHBIMU
SJICMCHTApHBIMU COOBITHAMU

https://m.edsoo.ru/XLU9TEDVR

26

Brrunciienue BepossTHOCTEM
COOBITUH C IPUMEHEHUEM

hopmyn

https://m.edsoo.ru/66 IM9IPXR

27

Brrunciienue BeposTHOCTEM
COOBITUH C TIPUMEHEHUEM
rpau4ecKux METO/I0B:
KOOpJMHATHAS MpsiMas,
JEpeBo, quarpamMmma Jusepa

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

28

Crny4daifHbie BEIMYUHBI U
pacrpeneneHus

https://m.edsoo.ru/CVIY1CQSA

29

MaremaTndeckoe OXKHUJaHue
CIIy4ailHOM BETMYUHBI

https://m.edso0.ru/FQJOJIKXY

30

MaremaTHdecKkoe OKHIaHue
CIIy4ailHOM BEJTMYMHBI

https://m.edsoo.ru/2Y XDFL4PS



https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS

31

KontponsHas padota:
"BeposaTHOCTD M cTaTUCTHKA"

https://m.edsoo.ru/WS1ILA3US8

32

Brrunciienue BeposiTHOCTEM
COOBITHI C IPUMEHEHUEM
(dhopMyI1 1 TpadUIECKUX
METOJIOB

https://m.edsoo.ru/MFOY8KOZ7

33

Brrunciienue BeposTHOCTEM
COOBITUH C IPUMEHEHUEM
dhopmyn u rpaduueckux
METOJIOB

https://m.edsoo.ru/YISRD8ASM

34

CiyyaliHble BEJIMYMHBI U
pacrpeaeneHus.
MatemaThueckoe OXKUIaHNuE
CIIy4allHOM BEJIMYMHbI

https://m.edsoo.ru/SNAA4YLRK

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK




IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KUJIACC
Kon v
IIpoBepsieMble npeIMeTHbIE Pe3yabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CPeHEro o01ero 00pa3oBaHus
pe3yJbTarta
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTtath U CTPOUTH TAOIUIIBI U AUATPAMMBI
62 OnepupoBaThb  NOHATUAMM:  CpeqHee  apudmeTuyeckoe,  MeauaHa,
’ HauOoJIbIlIee, HAMMEHbIIIee 3HAUCHHE, Pa3MaX MAaCCUBA YHUCIOBBIX JaHHBIX
OnepupoBaTh MOHATHSIMU: CIy4YalHbINA SKCIIEPUMEHT (OIBIT) U CilydaiiHOe
coOBITHE, DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIM HMCXOJ) CIy4YaiiHOTO
6.3 OMbITa; HAXOAUTh BEPOATHOCTH B OMNbITAX C PaBHOBO3MO>KHBIMU
CITy4ailHBIMU COOBITUAMHU, HAXOAUTh U CPAaBHUBATH BEPOATHOCTH COOBITHII B
M3YUYEHHBIX CITyYalHbIX 3KCIEPUMEHTAX
Haxomute u ¢opMmyaupoBath COOBITHS: TepecedeHrue U 0ObeIuHEHUe
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE ITAaHHOMY COOBITHIO;
’ MOJIb30BAThCS qUarpamMmmamu Jisepa u GopMyIIoi CI0XKEHHUS BEpOSTHOCTEH
IIPU PELLICHUH 3a/1a4
OnepupoBaTh MOHATUSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HAXOJUTh BEPOSTHOCTU C TMOMOIIbIO MpaBWJIa YMHOXKEHHUS, C MOMOIIbIO
JilepeBa CIIy4yailHOTO OMbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATUSIMU: HCIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpUs
6.7 WCIIBITAaHUH, YCIIeX M HeyJlaya; HaXOJIUTh BEPOSITHOCTH COOBITUI B CEpUU
' HE3aBUCHUMBIX WCTBITAHUM JI0 TIEPBOTO yCIeXa, HAXOAWTh BEPOSITHOCTHU
COOBITHI B CEpUU UCTIBITAaHHUHN bepHymm
6.8 OnepupoBaTh  MOHATUSIMU:  Cily4aliHas  BEJIMYMHA, pacIpeesieHue
' BEpOSITHOCTEH, TMarpaMmma pacrpeaeacHus
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOI MPOrPaMMbl CPeHEro 001ero 00pa3oBaHusd
pe3yJbTarta
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSATHOCTH 3HAYEHUI CIIy4aitHOMN BEJIMYMHBIIIO

pacnpeaciICHUIO Uik C IOMOIIBIO JUarpamMm




OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXHUIAHUS, TPUBOJIUTH
IpPUMEpBl TOTO, KaK MPUMEHSAETCS MaTeMaTUYeCKOe OKHUIaHHUe CITydailHON

32 BEIMYMHBI, HAaXOOUTb MAaTE€MaTH4YECKOE OXKUIAHHE IO  JTAaHHOMY
pacnpeesIeHUI0

5.3 Nmets npencTaBieHue o 3aK0HE OOJBIITUX YHUCET

54 HMets npeacrasieHue 0 HOPMaabHOM PaCIpeNeICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne JaHHBIX ¢ TOMOIIBIO TabMUIl U quarpamMM. CpenHee apupmMeTHyecKoe,
MeauaHa, HauOoJiblliee ¥ HauMEHbIIee 3HAUYCHHs, pa3Max, AUCTIEPCHUsl U CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CITy4aiHble COOBITUS. DIeMEHTapHbIe COOBITUS
(ucxonpl). BeposTHOCTh ciayyaiiHOro coObITHS. BINM30CTH YacTOThIM BEPOSTHOCTH
coObiTuii. Ciy4aifHble ONBITBI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUAMU

6.3

Onepanuu  Haag COOBITHSIMH: TepeceueHue, OOBEAMHEHHE, TMPOTHBOIIOIOKHBIE
coObITus. narpammsl Diinepa. @opmya cl0KeHUs BEPOATHOCTEN

6.4

VYcnoBHas ~ BEPOATHOCTb.  YMHOXKEHHME  BEpOSTHOCTEW. JlepeBo  ciaydalHOro
skcniepuMenTa. @opmyiia MoyHoH BepossTHOCTH. HezaBucumble coObITHS

6.5

KoMmOunaropHoe mnpaBwio ymHOkeHus. IlepectaHoBku wu dakropuan. Ywucio
couerannii. Tpeyronpauk [lackams. @opmyna 6mHOMa HhtoTOHA

6.6

bunapHblli ciy4aiiHbIil ONBIT (MCHBITAaHWE), ycrnex M Heynada. HesaBucumble
ucnbiTanusl. Cepusi HE3aBUCUMBIX MCIBITaHUM 10 TnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIbITAHUN bepHymn

6.7

CnyyvaitHass BenuuuHa. Pacnpenenenue BepositHocTel. J(marpamma pacrpeesieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOeH OMHOMUATBHOE

11 KUIACC

Kona

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeOpI/IH BCPOHTHOCTeﬁ KU CTaTHUCTHUKA

5.1

UucnoBble XapaKTEpUCTUKU CIy4yailHBIX BEJIMYMH: MaTeMaTHYeCKOoe OKHUJaHUE,
JUCTiepCuss U CTaHJapTHOE OTKJIOHeHue. [Ipumepsl mpuMeHeHUs MaTeMaTUu4ecKoro
OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEJIHEBHOM >XM3HU. Maremarnuyeckoe
OXUJaHWe OMHApPHOW CIy4aiiHON BeTMYMHBI. MaTemaTuyeckoe OKHUIaHHE CYyMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe 0XKMIaHue U JUCIIEPCUsl TEOMETPUUECKOT0 U
OMHOMMAIBHOTO paclpe/ieeHui

5.2

3akoH OONBIIMX YHMCENT M €ro poiib B HaykKe, MpHpojae U olmiecTBe. BrIOOpOUHBIN
METO/]I UCCIICTOBAHHIA

53

[IpumMepsl  HeNpepbIBHBIX  Clly4allHbIX  BednuuH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3aaauu, NPUBOJALINE K HOpMaAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeaeeHuN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHMUSI

Kon IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
MPOBEPsIEMOro0 | OCHOBHON 00pa3oBaTeIbHOI NPOrPaMMBbI CPeHEro 001ero
Tpe0oBaHus o0pa3oBaHust

Bnagenne MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a/ay;
yMeHrue (OpMYJIHpPOBATh W ONEPHPOBATH MOHATHAMH: ONpEICIICHHE,
aKcuoma, Teopema, CJEICTBHE, CBOWMCTBO, MPHU3HAK, JOKAa3aTeNIbCTBO,
pPaBHOCWIIbHBIE (OPMYJIMPOBKH;, MPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOEe M NTPOTHBOMOJIOXKHOE YTBEp)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIWH;
MMPOBOAUTDL AOKA3aTCIIbHBIC PACCYKICHUA IIPHU PCUICHUHA 3ada4, OICHUBATDb
1 JOTHYECKYI0  TPAaBWIBHOCTh  PACCYXJCHUI;, YMEHHE OIePHpPOBATH
MOHATHUAMU. MHOXKXCECTBO, MOAMHOXCECTBO, OIICpallMl HAJ MHOXKCCTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar — Juis
OMmrcCaHus p€albHBIX MPOLCCCOB U SIBJIEHUU U npu pCIICHUHU 3ada4, B TOM
YHCIIe U3 IPYTUX yYeOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 33]1aBaTh
U OIUCHIBATH Tpadbl Pa3IUYHBIMUA CIIOCOOAMU; MCIIONIL30BaTh rpadbl mpu

pelieHuu 3a1a4y

YMeHne onepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIIO, LEI0e YHCIIO,
CTEIICHbB C IIeTBIM MOKa3aTelieM, KOPEHb HATYPaJbHOW CTEIICHH, CTEIICHD C
palrOHAJIBHBIM ITIOKA3aTCJIEM, CTCIICHb C Z[ef/'ICTBI/ITeJ'IBHI)IM IIOKa3aTeJIeM,
JorapupM dYHUCIIa, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK II0 MOJIYJIIO, PalMOHAIBHOE YHCIIO, MPPANUOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHBIX, IENbIX, PpPAalUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCEN; YMEHHUE WCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIIIHN 00U
JIenuTeNh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiauaa mpu
p€IICHUN 3aJa4, 3HAKOMCTBO C pPa3JIMYHbBIMH IO3MIIUOHHBIMHU CHUCTEMAaMU
CUHCIICHUS; YMEHHE BHITIONHAThH BBIUMCIICHHE 3HAUYCHUH U peoOpa3oBaHus
BBIPDOKCHUIN CO CTENEHSMU W Jiorapudmamu, mnpeoOpa3oBaHus APOOHO-
palioHaTbHBIX  BBIPAKEHUH; yYMEHHE  ONEepPUPOBATH  MOHATHUSMHU:

MOCJICIOBATEbHOCTh, apu(MeTHdeckass MpOrpeccus, T'eOMETpPHUYECKas




nporpeccusi, OeCKOHEYHO YyObIBarolass TeoMeTpudecKkass Iporpeccus;
yMEHHE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C I[OMOUIbIO
PEKYpPPEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YUCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOrO ~ 4ucia, ¢opMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); yMeTh
MPOU3BOJIUTH apU(PMEeTHUECKHUe JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MNPUBOAUTE NPUMEPBI UCIIOJIB30BAHHUA KOMIUJICKCHBIX YHCCII; OIMCPHUPOBATH
MOHATHSAMU:  MaTpuma 2X2 u  3%3, omnpeneiauTenb  MaTpHULbI,

I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINUTCIIA

YMeHue onepupoBaTh MOHITHSAMHU: palMOHAJIbHBIE, UpPpPaLUOHATIbHBIC,
MOKa3aTelbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUST M HEPaBEHCTBA, MX CHUCTEMbI, YyMEHHE ONEPHUPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKICCTBEHHOE IMpeoO0pa3oBaHUEe, YypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUW M HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHU, HEPAaBEHCTB M CHUCTEM; yMEHHE pelaTh YpaBHEHHUS,
HEpPaBEHCTBA U CHUCTEMBl C TOMOIIBI0 PA3TUYHBIX NPUEMOB; pelIaTh
yYpaBHEHHS, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JI PEIICHHs MaTeMaTHYeCKUX

3aJla4 ¥ 3aaa4 U3 pa3JINdIHbIX obOnacrei HAaYyKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (YHKIMSI, 4YETHOCTh (YHKIHUH,
NEPUOIMYHOCTD (DYHKIMH, OTPaHWYCHHOCTH (DYHKIMH, MOHOTOHHOCTh
GyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee U HaUMEHbIIEEe 3HAYCHMS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (PYHKIIMs, aCUMOTOTHI Ipaduka
¢byHKIMHU, TiepBas M BTOpas MPOU3BOJAHAS (DYHKIMH, T€OMETPUUYECKUN U
¢u3nyecKuil CMBICI MPOU3BOAHOM, NEpBOOOpa3zHas, ONpeIeIEHHbIN
MHTErpaji; yMEHHE HaxOAMThb AaCUMNTOTHI Tpaduka (YHKLUHUU; yMEHUE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBI, TPOM3BEICHHUS, YAacCTHOIO U
KOMIO3UIUN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMM; YMEHUE HaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIEAOBaHUS (DYHKIHIA,
HaXOAUTh HauOOJbIIME M HAaUMEHbIINE 3HA4YEHUs (YHKIMI; CTPOUTh
rpauKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM alllapara MaTeMaTHYecKOro
aHaIu3a; IPUMEHATh [POU3BOAHYIO [UId HAXOXKJICHHsS HAaWITy4dIlIero
pelieHnss B IPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX U

(bU3MYeCcKUX 3a/ladax; HAaXOJIUTh IUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO




HHTCrpaga; NpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOIrO MOACITIUPOBAHUA C

NoMOIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMM: Tpapuk QyHKIMH, oOpaTHas QyHKLUS,
KOMIO3UIMSA (QYHKIMM, nuHeWHas (QyHKUOUS, KBaApaTU4Has (QyHKUUSA,
panuoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUS, TPUTOHOMETPUUYECKHE
byHKIIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMH, TOKa3aTelbHAs W
Jgorapupmuueckas (YHKIHUH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMA,  BBINOJHATH  TIpeoOpa3zoBaHus  TpadukoB  (QYHKIIUH,
UCTIOJIb30BaTh TPapUKH Ui W3yYEHHUs MPOLIECCOB U 3aBUCHMOCTEH, MpHU
pelIeHNH 3aJa4y U3 JAPYruMX y4eOHbIX NPEeAMETOB M 3ajJad U3 peajbHOU
KU3HHM;, BBIpaKaTh (OpMyJaMH 3aBUCHUMOCTH MEXJIY BEIUYHHAMU;
HCIIONIh30BaTh CBOWCTBA M rpaduku (yHKIHUHA IS PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4y C MapaMeTpaMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA pCH_IeHI/Iﬁ ypaBHeHI/Ifl, HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 3aJlaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOICHTHI, JIOJIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aJa4l U3 00JacTH yNpaBJIeHUs JUYHBIMU U CEMEHHBIMU
(¢uHAHCAMH); COCTaBJIATH BBIPAXKECHMS, ypaBHEHHs, HEPAaBEHCTBA MU UX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIENOBATh IIOJYyYEHHOE pEUICHUE U
OLICHUBATh IPABJONOAOOHOCTh pPE3yJbTATOB;, YMEHHE MOJIEIUPOBATH
peanbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKCHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BaHUEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh MOHATHAMU: CpeaHee apuPMeTHYecKoe, MeIuaHa,
HauOoJbIllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTb, MHTEPIPETHPOBATH
MH(OpMaLMIO, IPEJCTAaBICHHYIO B Ta0iMIaxX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peajbHBIX IPOLECCOB U SBIEHUIl; MPEICTaBIATh
MHPOpPMALIMIO C TOMOIIbIO TabMUIl W JAMarpamM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduuecKux
METOOB M JIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIe0BaTh COBMECTHbBIE

HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacCeMBaHUs U JINHEHHOM perpeccuu

YMeHne omnepupoBaTh IOHATHAMM: CIy4YalHBIA OINBIT W CIy4alHOE

CO6BITI/I€, BCPOATHOCTDH cnyqaﬁHoro CO6LITI/ISI; YMCHHUC BBIYHUCIIATH




BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUecKUX METOJO0B; NPUMEHITh
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HopMyny IOIHOM
BEpOATHOCTH, GopMyiy bepHyin, koMOHMHATOpHBIE (AKTHI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEalbHBIX COOBITHI; YMEHHE OIepUpOBaTh
HNOHATUAMM:  CllydyaliHas BEJIMYMHA, pPACHpPEICNICHHE BEPOSITHOCTEH,
MaTEMaTHUYECKOE OXHMJAaHUE, JUCHEPCHUS W CTaHJAPTHOE OTKJIOHEHUE
CllydallHOW  BEJWYMHBI, (QYHKIMHM paclpefeieHus U IUIOTHOCTH
paBHOMEPHOI0, MTOKA3aTEIbHOIO0 U HOPMAJILHOIO paclpeesIeHuil; yMEHNE
UCTOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeieHUN I pelleHus 3a1ay;
3HAKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHUE MPUBOJUTH IPUMEPbl IPOSBICHHUS 3aKOHA
OoNpIIMX 4YHCET B MNPHUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
ONEpUPOBATH MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCIO  TEepecTaHoBOK, OwmHOM  HpIOTOHA; yMeHHE  NPHUMEHSTh
KOMOMHATOpHbIE (PaKThl U PACCYKACHUS Ul pEIleHUs 3ajay; OLIEHUBATh
BEPOATHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HUHTEPIPETHUPOBATH MOTYUYCHHBIN pe3yabTaT

VYMeHue omnepupoBaTh IMOHATUSAMHU: TOYKA, HpsiMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA yTJa, IJIOCKUN yroJl, IBYIPaHHbIN
yroj, TpEXIpaHHbIA Yrojl, CKPELIUBAIOIIKUEC IPSIMBIC, IAPAIUICIBHOCTD U
NEePHEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEM, yTrOd MEXIy HpPSIMBIMH,
Yroia Mexay IMpsAMOH U IUIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 INIOCKOCTH, PACCTOSTHUE MEXIY HNPSIMBIMH,
paccTosiHUE MEXKIYy IIJIOCKOCTSAMU; YMEHHME HUCIIOJIB30BaTh IPHU PELICHUU
3aja4 U3y4yeHHbIe (PAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOLIEr0 MHpa; CTPOUTh MaTeMaTUYECKHE
MOJEIIA C TOMOIIBI0 TE€OMETPUYECKUX IOHATHM M BEJIWYUH, pelaTh

CBA3AaHHBIC C HUMU IMMPAKTUYCCKUC 3ala9n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUIyphl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIpaHHUKA,
Ky0, Napajienenurne], NOpu3Ma, NOHpamuaa, (urypa u MOBEPXHOCTh
BpallleHus, LWIMHAP, KOHYC, wmap, cdepa, miomanb chepsl, MIOMATL
MOBEPXHOCTU NHPAMHUbI, MPHU3MBI, KOHYyCa, LWIMHApaA, 00BEM KyoOa,
IPSAMOYIOJIBHOTO MapajuleleNuIeaa, HOUpaMHUAbl, HPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCJIbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUE Iapa, IIJIOCKOCTb,




Kacaromasicsa cdepbl, LIWIMHAPA, KOHyCa,; YMEHHE CTPOUTb CEUeHUE
MHOTOTPaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPBI U TIOBEPXHOCTHU
BpAllleHUs, UX CEYCHUs, B TOM YHCIIE C MIOMOILBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNeHusl U3y4yaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI O
CBOWMCTBAaX M TMpH3HAKaX TI'E€OMETPUYECKUX (HUryp, OOOCHOBBIBATH HIIU
OompoBepraTh MX; YMEHHE NPOBOAUTH KiaccUpuKauuioo (GUryp mo
pa3IMYHBIM TPU3HAKAM, BBIMOIHATH HEOOXOIMMBIC JOMOJHHUTEIHHBIC

MIOCTPOCHHUS
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YMeHrne OomnepupoBaTh TOHSATHSIMH: JBIKCHHE B  IPOCTPAHCTBE,
HapaJIJ’IeJIBHBIfI MEpeHOC, CUMMCTpPHUA Ha IMIOCKOCTH MW B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMOA0OHBIE (UTYPBI, yMEHHUE
pacro3HaBaTh PaBHbIE U IMOJ0OHBIE (UTYpBl, B TOM YHCJIE B TPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPHUYECKIE OTHOIICHUS TIPU
pemicHrun 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUEC BCIWMYHHBI (I[J'II/IHa, yroiu,
oAb, 00BEM) NIPU PEIICHUH 33134 U3 IPYTHX YYCOHBIX MPEIMETOB U
nu3 peaHBHOﬁ JKU3HHU, YMCHHC BBIYHCIIATH I'COMCTPUYCCKHUEC BCIMYMUHLBI
(MHA, yroi, IUIOMIaAh, OOBEM, IUIONIANb TOBEPXHOCTH), HCIOJB3YS
HN3YYCHHBIC (bOpMy.TII)I U MCTOJbI, B TOM YHUCJIC. IUIOIIAaAb ITOBEPXHOCTU
nUpaMHIbl, TPU3MBI, KOHYCa, IHJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
NPSAMOYTOJBHOIO  Mapajuleienunena, NUpaMuibl, MOPpU3MBbL, LIAIMHApPA,

KOHYcCa, 1l1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX Uryp
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YMeHue ONCpUPOBATh TNOHATUAMU: MPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, PaA3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJLIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOJ

AJI1 pCHICHUA TCOMETPHUYCCKUX 3aaa4 U 3a1a4 APYTUX y‘-I€6HI)IX npeaMETOB
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VYmenue BI)I6I/IpaTI) HOI[XO}ISIHH/Iﬁ MCTOA AJid pCIICHUA 3aJa4yr; IOHNMMaHNEC
SHAYUMOCTH MATCMAaTUKHW B HU3YYCHHUU NPUPOAHBIX U O6I_I_ICCTBCHHBIX
mponeccoB u ﬂBHeHl/If/'I; YMCHHUE paclio3HaBaTb IPOSBICHUC 3aKOHOB
MAaTEMAaTUKN B UCKYCCTBC, YMCHUC MPUBOJUTH IIPUMCPBI MAaTCMAaTUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTEMaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMECHT COAECPKaHUSA

Yucia ¥ BEIYUCICHUA

1.1

HaTypam,HLIe n 1OeJIbIC YuCia. HpI/IBHaKI/I JACIINMOCTHU LECJIBIX YHUCEII

PaL[I/IOHaJ'IBHLIe ypcina. OOBIKHOBEHHBIE H JCCATUYHBIC ,Z[pO6I/I, IMPOUCHTHI,

1.2 OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernueckuil KOpeHb HAaTypalbHOM cTeneHu. JleHcTBUS ¢ apupMeTHIeCKUMU
' KOPHSMH HaTypaJbHOU CTEIICHU
14 Crenens ¢ nenslM nokasareneMm. CTENeHb ¢ pallMOHAIBHBIM IT0Ka3areneM. CBolicTBa
' CTETICHH
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. /lecaTuunbie ¥ HaTypaIbHBIC JOTapU(PMBI
JlelicTBUTENbHBIE uucia. ApupMeTHdYecKHe OoNepaluud C JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnukEHHble BEIYUCICHMS], IPaBUIIa OKPYIJICHHS, IPUKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommiekcHele uncna
2 YpaBHEHHsI 1 HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHUs
24 [TokazarenbHble U IOTApUPMUUECKIE YPABHEHUS
2.5 Lensle n 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapH(PMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKue HEPaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEeHUH. OnpeaennuTesnb MaTpUILIbl
3 OyHKIMH U TpaPUKH




OyHkuus, cnocoObl 3anaHus QyHkuuu. ['padux (ynkuuu. B3zaumHo oOparHble

> ¢bynkiuu. UétHpie 1 HeuéTHBIE QyHKIMH. [leproanueckue GpyHKmnn
Ob6nacTe ompeaeneHUuss U MHOXECTBO 3HaueHMid ¢Qynkuuu. Hymum ¢dyHkuumm.
) [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIHH.
' MakcuMymbl ¥ MUHUMYMBI (yHKIMU. HawmOonbiiee W HavMeHbIlee 3HAYCHUE
(GYHKIIUU Ha IPOMEKYTKE
13 CrenenHasi (GyHKIUS C HAaTypadbHBIM W IIENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 7-0OU CTEHICHH
34 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnroTel rpadukoB ¢yHkuuid. CBoiicTBa  (YHKUIHUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS TTOCIIEIOBATEILHOCTEN
3.8 Apudnmerndeckas 1 reoMeTprueckas rnporpeccuu. opmya cI0KHBIX TPOIIEHTOB
4 Hauana matemaTuueckoro aHaiansa
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIE dIEMEHTAPHBIX (QYHKITUI
[IpumeHeHre TNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxkieHne HauOoNbIIero U HaMMEHBIIEro 3HaueHus: (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpasnas. MaTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoOkecTBO, onepaly HaJl MHOKecTBaMHU. [Juarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpalIECHUs
7.5 KoopanHats! u BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Teopust BeposiTHOCTEH M CTATUCTUKA. DKCIIEPUMEHTAIILHOE YIeOHOE IToco0ue
st 10 m 11 xmaccoB obmeodpaszoBarenbubix yupexaenuii / 0. H. Tropun,
A. A. Makapos, U. P. Beicoukuii, 1. B. Amenko. — M.: MITHMO

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

https://ptlab.mccme.ru/vertical

https://alexlarin.net/trvar.html

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

https://ptlab.mccme.ru/vertical

https://alexlarin.net/trvar.html
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