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HOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTHCTHKA»
6a3zoBoro ypoBHs Juisi oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMHU OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BeposATHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOM mmikoybl. Kypc mpemaHazHaueH s (OpMHPOBAaHHS y OOYUYarOIIMXCS
CTATUCTUYECKOW KYJbTYpbl M TOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS! CIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. Ilpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYalIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMON 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CoaepxaHue Kypca HAlpaBJiI€HO HAa 3aKpEIUICHUE 3HAHUM, MOJYyYEHHBIX MpU
VM3YYEHUU KypCca OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTrBercTBHM C yKa3aHHBIMH UEISIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» CpeAHEN IIKOJbl Ha 0a30BOM YPOBHE BBIJIEJICHBI
CIENYIONINE OCHOBHBIE cojepkaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTIY, «CIydailHble BETUYMHBI U 3aKOH OOBIIUX YHCEI».

BaxnHyro 4acTh Kypca 3aHMMAaeT M3YYEHUE TE€OMETPUYECKOro H
OMHOMMAIILHOTO PAaCHpeNesieHnid U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAIOTaMHU
— I0Ka3aTeJIbHbBIM U HOPMAJIbHBIM PacIpeaeIeHUsIMH.

Conepxxanne mmaMA «CroydallHbIE COOBITUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jisi (hOpMUPOBaHUS TMPEACTABICHUI O pacHpeiesieHUH BEpOATHOCTEH
MEXK]ly 3HAUYCHHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JMHUS HEOOXOoIHMMa Kak
0aza 11 M3ydeHUsl 3aKOHAa OOJbIIMX 4Yucedl — (YHIAMEHTAIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TpUPOJEe U OOIlIecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YHCEN NMPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIOJb30BAHUEM MaTEMaTHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHbIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB HA ONUCAHUU W U3YYECHHM CIIyHYalHbBIX
ABJICHUNA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISETCS
MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpeiesieHus M, MpPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3Yy4YeHHE Marepuana 0e3 J10Ka3aTeNbCTB IMPUMEHSEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro roga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C MOMOIIBI0 Tabnui u auarpamm. CpenHee
apupMeTHIecKoe, MeIrMaHa, HauOoJblllee M HAUMEHbIEC 3HAYEHHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTAPHbIC
coObIThs (Mcxo/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30ocTh 4acTOTHl U
BEPOSITHOCTH  coObITUN.  CiyuyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITUSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSAMU: TIEpECEUCHUE, 00beTMHEHUE, POTUBOIOJIOKHbIS
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Gopmyria MoTHOM BeposITHOCTH. HezaBucrumMbie COOBITHS.

KombunatopHnoe npaBwio ymHoxeHus. [lepectanoBku u akropuan. Yucmo
couetanuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanus. Cepuss HE3aBUCUMBIX UCIBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymu.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, TF€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
OXXUJAHUE, JHCIEPCHUs W CTAaHJAPTHOE OTKIOHEHuE. Ilpumepsl npumMeHeHus
MAaTEMaTHYECKOr0 OKHUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEJHECBHOM KU3HMU.
MaremaTudyeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
O0XXMJAHUE CYMMBl CIy4alHBIX BEJIMYMH. MaremaTndyeckoe OXUJaHUE U
JUCIIEpCUs T€OMETPUUYECKOTO 1 OMHOMUAIBLHOTO paclpeeIeHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, NPUPOJC M OOIICCTBE.
Br160povHBIT METOT UCCTIEAOBAHUIM.

[Iprmepsl HENpPEPBIBHBIX CIyYallHbIX BenW4YuH. [loHSATHE O T™IOTHOCTH
pacnpeneneHusd. 3aqauu, NPUBOASAIINE K HOPMaIIbHOMY pactpenesieHuto. [lonsarue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUUA O0YYAIOMIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMM HMHCTUTYTAMU B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakTIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznueckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M e€ MPWIOKEHUSIMU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKUX 3a]1a4 MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmpl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTHYECKHX IMpoOseMm;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYyJBTYpOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHHUEM YHUBEpPCaTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
O0OBEKTOB, TOHATHA, OTHONICHWH MEXIy IOHATHUAMH; (OPMYIUPOBATH
ompeieieHUs]  TOHATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCIpUHUMATH, (QOpMyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTpPUIATENIbHBIC, €AUHUYHBIC, YaCTHBIE M OOIIHKE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKIACHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEpXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (OopMUpOBAaTH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro
0o0BeKTa, SIBICHMS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAaHUS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O00OIIICHUI;

e IIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TaKKe BBIJIBUTATH
MIPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBUIBIATH JNePUIUTH WH(DOpPMAIUHU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BBIOMpaTh WHPOPMAIHMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEACTABIATH €€ B PA3NHUHBIX (PopMmax,
WJUTIOCTPUPOBATH Tpadruecky;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOATEIILHO
c(hOpMyYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle  KOMMYHUKamueHwvle  Oelicmeus, o0becneuusarom

copmMupo8aHHoCms COYyUanIbHBIX HABLIKOE 00YYAIOUWUXC.

Oo0wenue:



BOCHPUHMMATh U (OPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3YNbTaTbl  pElIEHHs  3aJadyd,  OKCIEPUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3a7a4; IPUHUMATD I1EJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIIOBHIX (hopMax paboThl (00CYKaeHUs, 0OOMEH MHEHUMH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aliTOPUTM PEIEHUs 3aJlayH, BHIOUPATh CIIOCO0 PEIICHHS C
y4E€TOM UMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO03HABaTEJIbHOW pedlIeKCMH Kak OCO3HAHMS
COBEPIIAEMBIX JAECUCTBHM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOINPOBEPKH, CaMOKOHTpPOJII TIpolecca |
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JaHHBIX, HAMICHHBIX OMIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa ILEIH U YCIOBUAM, OOBIACHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuraTe U CTPOUTH TAOIHUIIBI U TUATPAMMBEL.

OnepupoBaTh  MOHATHSAMH:  CpeaHee  apudmeTrnyeckoe,  MeIuaHa,
HanOoJblee, HAMMEHBIIIEEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JIAHHBIX.

OnepupoBaTh TOHATUSMU: CIIy9alHBIM DKCIIEPUMEHT (OMBIT) U CIIydailHOE
COOBbITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTapHbI HCXO0J) CIy4YalHOIO OIBITA;
HaXOJIUTh BEPOSTHOCTH B OTBITAX C PABHOBO3MOKHBIMH CITy4allHBIMH COOBITHSIMH,
HaXOJIWTh W CpPaBHUBATh BEPOSITHOCTH COOBITUH B W3YYCHHBIX CIIyYailHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBbeIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JAaHHOMY  COOBITHIO;
HOJIB30BaThCS uarpaMMamMu Oilsiepa U (GopMysioN CloKEeHUsI BEPOSITHOCTEH IMpH
pellIeHnH 3a/ay.

OmnepupoBaTh MOHATHUSMHU: YCIIOBHAsi BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C TOMOIIBIO MpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aliHOT'O OIIBITA.

[IpuMeHATh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHUS IIPU PEILICHUH 3a]au.

OmnepupoBaTh MOHATUSAMHU: HCIHBITAHUE, HE3aBUCHUMBIC HCIIBITAHUS, CEPUs
UCTBITAaHUM, yclex W HeyJada; HaXOAWTb BEPOSATHOCTH COOBITUH B CEpUU
HE3aBUCUMBIX UCHBITAHUHN 10 IIEPBOTO YCIEXa; HAXOIUTh BEPOATHOCTH COOBITUH B
cepuM ucnbplTaHui bepHysuuy.

OnepupoBaTh  NOHATUSAMHU:  CllydyailHas  BeJIMYMHA,  paclpejesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUH  CIy4YallHOW  BEJIMYMHBI 1O
pacnpeeNeHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATHEM MATEMAaTUYECKOTO OKHUIAHUS; PUBOJUTH PUMEDHI,
KaK MPHUMEHAETCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHUTh
MAaTEMaTHYECKOE OXKUIAHUE 110 JAHHOMY PAaCIPEACICHHUIO.

Nmets npencTaBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHre 0 HOPMAJIBHOM PACIIPEACITICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
| [IpencraBnenue JaHHBIX U OMUACATENbHAS 4 bubmmoreka [{OK
CTAaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CIIydaiiHble COOBITHS,
bu6moreka [IOK
2 OIIBITBI C PABHOBO3MO>KHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
AJIEeMEHTapPHBIMH UCXOIaAMH
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTH, ACPEBO
. . bu6mmoreka [IOK
4 CITy4aitHOTO OTbITa, (hOPMYIIa MOJTHOM 6
. https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHUMOCTh COOBITHUMA
5 DneMeHThl KOMOMHATOPUKH 4 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
. bu6mmoreka [JOK
6 Cepun nocie0BaTEIbHbIX UCITBITAHUN 3 1
https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHbIEe BEJIMYMHEI U PacIIpeaeICHUs 6 bubmorexa LIOK
yi pactipea https://m.edsoo.ru/e0b7b0f1
bu6 K
8 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 5 2 nomorexa O
https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| MaremaTu4yecKoe 0KUAaHUE CITy4alHOM 4 bubnuoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
) Jlucniepcus U CTaHAAPTHOE OTKJIIOHEHUE 4 | bubnnorexa [JOK
CIIy4ailHOM BETUYHMHBI https://m.edsoo.ru/5tbcSdcl
bu6moreka [IOK
3 3 0 3 1
AKOH DOIBIIIX qHCe https://m.edsoo.ru/5fbe5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI ) bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbcSdcl
5 HopmanwsHoe pactipeneneHus 2 1 Bubmmorexa [IOK
https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHUE, 0600IICHNE 1 19 ) bubnuoreka [IOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| [IpencraBnenune naHHBIX C | bubnuorexa [JOK
MTOMOIIBIO TAOJIUI] M TUarpaMm https://m.edsoo.ru/25¢c6d12b
Cpennee apudmeTndeckoe,
MeanaHa, HanOoJbIee 1
bu6mmoreka [IOK
2 HaWMEHbIIIEE 3HAYCHU, pa3Max, 1
https://m.edsoo.ru/dd00738d
JTUCTIEPCHS, CTAaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee ’
bu6mmoreka [IOK
3 HaWMEHbIIIEEe 3HAUYCHUS, pa3Max, 1
https://m.edsoo.ru/98645f6¢
JHCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeraHa, HauOoJbIlee U
bubnuoreka [JOK
4 HavMEHbIIIEe 3HAUYCHUS, pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JHCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTBI
N bubmuoreka [JOK
5 (OTBITHI) U CIy4alHbIE COOBITHS. 1
https://m.edsoo.ru/347c1b78
DneMeHTapHbIe COOBITHS (MCXOIbI)
. bubnunoreka [JOK
6 BeposTHOCTB ClTy4aiiHOTO COOBITHS. 1 1

https://m.edsoo.ru/64d75244




BeposTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH

BeposTHOCTB CcilyualiHOTO COOBITHS.

bubmmoreka [{OK

7
[TpakTndeckas padbora https://m.edsoo.ru/5e8fa%94a
Omneparuu HaJl COOBITHSMU:

g nepeceyeHune, 00beIMHEHNE bubnnorexa [JOK
COOBITHH, TPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. [Inarpammsl Diinepa
Omneparuu HaJ COOBITHSMU:

9 nepeceyeHune, 00beTMHEHNE bubnuoreka [IOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [Inarpammsl Diinepa

. bu6mmoreka [IOK
10 dopmysia CI0XKEHHUS BEPOSTHOCTEH
https://m.edsoo.ru/3057365d
VYcnoBHast BEpOATHOCTD.
. bu6mmoreka [IOK
11 YMHOXEHUE BepoATHOCTEN. JlepeBo
. https://m.edsoo.ru/9a408d25
CIIy4ailHOTO 3KCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.
. bu6mmoreka [JOK
12 YMHOXeHue BepoaTHOCTEH. JlepeBo
. https://m.edsoo.ru/ble76d3a
CIIy4ailHOTO 3KCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.
. bubmuoreka [JOK
13 YMHOKEHUE BEPOATHOCTEN. JlepeBo
. https://m.edsoo.ru/47fb6bl1
CIIy4ailHOTO 3KCIIEpUMEHTA
14 dopmyiia MOJHON BEPOATHOCTH Bubmmorexa LIOK
PMY. p https://m.edsoo.ru/1594 1bec
b K
15 dopMyia OJIHON BEPOATHOCTU nomorexa LO

https://m.edsoo.ru/a9ec13c8




@opMyiia IOJIHON BEPOATHOCTH.

bubmuoreka [JOK

16 HezaBucumbie coObITHS https://m.edsoo.ru/e3dd5Sac9
bubmmoreka [{OK
17 Kontpoenas padora https://m.edsoo.ru/29dc6cb9
18 KombOunaTopHoe rnpaBuiio bubnuorexa [JOK
YMHOXEHUSA https://m.edsoo.ru/2270cf70
19 [lepecranoBku U (pakTopran brbnmorexa [TOK
https://m.edsoo.ru/d58ce6d1
. bubnuoreka [JOK
20 Hueno coueraii https:/m.edso00.ru/7904dfb0
21 Tpeyronbnauk ITackansa. @opmyna bubnuoreka [IOK
o6unoma HrroToHa https://m.edsoo.ru/fa47998f
bunapHsIii cy4ailHBIN ONBIT
(ucmpITaHMe), yCIeX U Heyaava. Bu6morexa [IOK
22 HeszaBucumbie ucnbitanus. Cepust
. https://m.edsoo.ru/2e1f2368
HE3aBUCHUMBIX UCTIBITAHUN 110
MIEPBOrO ycrexa
3 Cepusi HE3aBUCUMBIX UCITBITAHUINA bubnuoreka [JOK
bepnynnu https://m.edsoo.ru/e9572a68
Cepusi HE3aBUCUMBIX UCIIBITAHUMN.
24 [IpakTrueckas padoTa ¢ bubnuoreka [JOK
HCIIOJIb30BAHUEM JIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
25 CrnyyaiiHas BenuuuHa bubmmorexa [TOK
https://m.edsoo.ru/639be9aa
26 Pacrnipenenenne BeposiTHOCTEN. bubnuorexa [IOK
Juarpamma pacrpeneieHus https://m.edsoo.ru/6dc7{f39
27 CymMma 1 npousBeicHHAE bubnuoreka [IOK




CIy4alHbIX BEJIMYNH

https://m.edsoo.ru/51b7ed5f

Cymma u npousBeicHHE

bubmuoreka [JOK

28 1
CIIy4ailHbIX BEJINYMH https://m.edsoo.ru/c2757cc3
ITpnMmepsl pacnpeneacHuii, B TOM
PHMEPBI pactlp bubmmoreka [{OK
29 YHUCJIE TEOMETPUUYECKOE U 1
https://m.eds00.ru/91e08061
OMHOMHAIIEHOE
ITpnMmepsl pacpeneaeHnii, B TOM
PHMEPEI pactipea bubmmoreka [{OK
30 YHUCJIe TEOMETPUIECKOE U 1
https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
a1 [ToBTOpEeHuE, 0600IICHNE 1 1 bu6mmoreka [IOK
CUCTEMATH3aINA 3HAHUHI https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpEeHUE, 0600IICHNE 1 1 bu6moreka [IOK
cHUCTeMAaTu3anys 3HaHUu! https://m.edsoo.ru/e01a3dc4
33 Hrorosas koHTpoJbHAs paboTa 1 Bubmmorexa [IOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpEeHuE, 0600IICHNE 1 | bubnuoreka [IOK
cUCTeMAaTU3alys 3HaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpenue, o6o0IICHNE,
CUCTEMaTH3alIMs 3HAHUH.
. bubnuorexa [JOK
1 CrnyyaiiHble OTIBITHI U BEPOSTHOCTU 1
. . https://m.edsoo.ru/430d330a
ciryJaiHbeIX coObITHi. Cepun
HE3aBUCHUMBIX MCITBITAHUHA
[ToBTOpEeHnue, 06o0IICHNE,
CHCTEMAaTH3alMs 3HAHUA.
N bubmuorexa [JOK
2 Ciy4yaliHbl€ OTIBITHI U BEPOSTHOCTH 1
. . https://m.edsoo.ru/a573a292
ciryJaiHbeIX coObIThil. Cepun
HE3aBUCUMBIX HUCIIBITAHUI
[ToBTOpEeHuEe, 0600IICHNE,
CHCTEMAaTH3alLMsl 3HAHUIA.
. bu6mmoreka [JOK
3 Ciy4yaliHbl€ OTIBITHI M1 BEPOSTHOCTU 1
. . https://m.edsoo.ru/07a5e861
ciryJaiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCIIBITAHUI
[ToBTOpEHUE, 0000IICHNE,
CHCTEeMAaTH3alLMsl 3HAHUIA.
. bubmuoreka [JOK
4 CrnyuaiiHble OIIBITHI M BEPOSITHOCTU 1
. . https://m.edsoo.ru/32bc29bf
ciydaifHeix coobrTuil. Cepun
HE3aBUCHUMBIX MCIBITAHUNA
[Ipumepsl npuMeHeHUS
bu6mmoreka [JOK
5 MaTeMaTUYECKOTO OKUJIAHUS 1

(cTpaxoBaHue, oTepes)

https://m.edsoo.ru/ea27084d




MaremaTHuueckoe OXKHNJAHUC CYMMBI

bubmuoreka [JOK

6
CIIy4aiiHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MareMaTrHuecKoe OXKHUIaHUE
bubmmorexa [{OK
7 reOMETPUYECKOTO U
o https://m.edsoo.ru/20de2fc2
OMHOMMAJILHOTO pacIpe/IeIeHUI
MareMaTrHuecKoe OXKHUIaHUE
bubmmoreka [IOK
8 F€OMETPUYECKOTo U
. https://m.edsoo.ru/17b0e769
OMHOMHUAJIBHOTO paclpeeIeHHM
9 Jucnepcus u cTaHgapTHOE bubnuoreka [JOK
OTKJIOHEHUE https://m.edsoo.ru/bcc67{76
10 Jucnepcus u cTaHIapTHOE bubmuorexa [JOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6
1 Jucniepcru TeOMETPUYECKOTO U bubmuorexa [JOK
OMHOMHAIBHOTO PACTIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTrueckas padoTa c
bu6mmoreka [IOK
12 HCTOJIb30BAHUEM AJIEKTPOHHBIX
https://m.edsoo.ru/a53cd884
TaOJINIL
13 3aKk0oH OOJIBIIUX YHCEIL. bubnuoreka [JOK
Br100pouHBIi METOT MCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKk0oH OOJIBIIUX YHCEIL. bubnuorexka [JOK
Br100poYHBIi METOT UCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTrueckas padoTa ¢
bubnuoreka [JOK
15 HCTOJIb30BAHUEM 3JIEKTPOHHBIX
https://m.edsoo.ru/6¢1dl1a6
TaOJINILL
b K
16 Htoroas koHTpoJbHAs paboTa nomorexa O
https://m.edsoo.ru/7e37918f
7 IIpumepsl HEIPEPBIBHBIX bubnuoreka [IOK

CIIly4aiHbIX BeIMYuH. OyHKIMA

https://m.edsoo.ru/9f5b423d




IJIOTHOCTU PacCIpe/ieNICHuUs.
PaBHOMEpHOE pacmpeiesieHue U ero
CBOICTBA

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEIUYUH. OyHKIHS

bubmmorexa [{OK

18 IUIOTHOCTH pacipe/ie/ICHUs.
pactip https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeneneHue u ero
CBOMCTBA
3amauu, IPUBOISAIINE K
19 HOPMaJIBHOMY PACIIPEEIICHUIO. bubnuoreka [IOK
OyYHKIMS ITTIOTHOCTH U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMaJIBHOTO pacIpeeIICHHsI
[IpakTnueckas pabota c
bu6moreka [IOK
20 KCTOJIb30BAHUEM 3JIEKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
TaOJINIL
[ToBTOpEeHuUe, 0600IICHNE 1
. bu6mmoreka [IOK
21 cUcTeMaTu3aIys 3HaHUH.
https://m.edsoo.ru/72953f4c
OnucarenbHasi CTaTUCTHKA
[ToBTOpEeHUE, 0600IICHNE 1
. bu6mmoreka [JOK
22 CHCTEMAaTH3aLMs 3HAHUIA.
https://m.edsoo.ru/b699ad0c
OnucaTenbHasi CTaTUCTUKA
[ToBTOpEeHUE, 0600IICHNE 1
3 cucTteMaTusanus 3HaHui. OTBITHI C bubmuorexka [JOK
PaBHOBO3MOXXHBIMU https://m.edsoo.ru/3fcbact9
AJIEMEHTaPHBIMH COOBITUSIMHU
[ToBTOpEHue, 06001mEeHNE U
24 cucTtemMaTusanus 3HaHui. OTBITHI C bubmuoreka [JOK

PaBHOBO3MOKHBIMHU
QJICMCHTAapHBIMHA COOBITUSIMU

https://m.edsoo.ru/538fd7cf




25

[ToBTOpEHUe, 0600IICHNE U
cUcTeMaTu3alus 3HaHUH.
Brrunciienue BepoATHOCTER
COOBITHH ¢ IpUMEHEHHEM (OPMYI U
rpadu4ecKux METOI0B
(koopaMHaTHas IpsMasi, 1EpEBO,
auarpaMma Jumepa)

bubmmorexa [{OK
https://m.edsoo0.ru/272910f5

26

[ToBTOpEeHue, 0600IICHNE U
cUCTEMaTU3alus 3HAaHUMN.
Brrunciienue BepoaTHOCTEN
coObITHI ¢ TpUMeHeHueM GopMy U
rpaduyecKkux MEeToJ0B
(KkoopaMHATHas HpsiMasi, JEpeBO,
auarpaMma Jumepa)

bu6moreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHuEe, 0600IICHNE 1
cUCTeMAaTH3alys 3HaHUH.
Brrunciienue BepoaTHOCTER
cOOBITHH ¢ IpUMeHEeHHnEeM (hopmMyT 1
rpadu4ecKux METOIOB
(koopauHaTHAs MpsiMasi, JePeBo,
auarpaMmma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/59641277

28

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTH3aIHs 3HAHUM.
Brrunciienue BeposiTHOCTEH
coObITHIi ¢ IpUMeHeHueM GopMy U
rpaduuecKux METOJ0B
(koopaMHAaTHas TpsiMasi, IepeBo,
nuarpamma Jiepa)

bubnuoreka [JOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpeHnue, 060061IeHNE 1

bubnunoreka [JOK




CHUCTEMaTU3als 3HaHU. https://m.edsoo.ru/00b2efb3
CrnyuaiiHble BEJIMYMHBI U
pacrpeneneHus
[ToBTOpEHUe, 0000IICHNE U

30 cUCTEMaTU3alus 3HAHUMN. | bubnuorexa [JOK
Crny4aiiHble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeeneHus
[ToBTOpEeHue, 0600IICHNE U

31 CHUCTEeMaTU3als 3HaHH. | bubnuoreka [JOK
Marematudeckoe OXKUJaHNUE https://m.edsoo.ru/aeal298c
CIIy4aiHOU BEJIMYHHBI
[ToBTOpEeHuEe, 0600IICHNE 1

1 CHUCTEeMaTH3als 3HaHH. 1 bubmuorexa [JOK
Marematuyeckoe OXKUJaHNUE https://m.edsoo.ru/640a8ebf
CIIy4aiHOM BEJIMYHHBI

33 Hrorosas koHTpoJbHAs paboTa 1 bubmorexa OK

https://m.edsoo.ru/0fd6d597

34 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnnoreka [IOK

cUcTeMaTU3aIys 3HaHUH https://m.edso0.ru/5006273¢
OBUIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh MOHATHSAMH: CpelHee apudMeThyeckoe, MeuaHa,
6.2 HauOoJblllee, HaWMEHbIIEe 3HAUYE€HHWE, pa3Max MacCHUBa UHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHBI JKCHIEPUMEHT (OMBIT) U
CIyJailHO€ COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWTb  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMHU CITydalHBIMH COOBITUSMHU, HAXOAUTh U CPAaBHUBATb
BEPOATHOCTH COOBITUI B M3YUYEHHBIX CIy4alHBIX dKCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TEpeceUeHHE M OOBEIUHECHUE
64 JTAHHBIX COOBITUH, COOBITHE, MPOTHBOTOJIOKHOE JIaHHOMY COOBITHIO;
' I0JIb30BaThCA  quarpamMmamu  Oinepa U QopMynoil  cioxeHus
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITUS; HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJa YMHOXEHHS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSAMH: UCIBITAHUE, HE3ABUCUMbBIE HCIIBITAHUS, CEpUs
67 UCMIBITAHUH, yCIeX U Hey/aya; HaXOJIUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUHA 10 IEPBOTO ycCIieXa, HaXOJUTh BEPOSTHOCTH
coOBITUH B cepuu UcTbITaHuil beprymnnu
6.3 OnepupoBaTb MOHATUAMHU: Ciy4yailHas BeJNWYMHA, paclpeseeHue

BEPOATHO CTCI\/'I, AuarpamMma pactupeaciiCHUA

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSA OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NMPOIrPaMMBbI CpeHero o0ero o0pa3oBaHust
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
' pacnpeesieHUIO WIK C MOMOUIBIO JHarpaMM
OnepupoBaTb MOHSATHEM MAaTEMaTHYECKOIO OKUJAHUS, IPUBOJIUTH
- MpUMEpPbl  TOTO, Kak MPUMEHSETCS MaTeMaTU4ecKoe OKHUJaHHe
' CIydallHOM BEJIMYUHBI, HAXOJWTh MAaTEMaTUYECKOE OXHJaHuE IO
JTAHHOMY pacIpeesIEHUIO
5.3 Nmets npencraBieHre o 3aKOHE OOJIBIITUX YHCEeTT
54 HNmets npencraBieHre 0 HOpMaIbHOM PaclpeesIeHHN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
Kon
6 Teopust BEpOATHOCTEHN U CTATHCTHKA
[IpencraBnenne HaHHBIX € TOMONIbI0 Tabmui wu  guarpamMm. CpenHee
6.1 apudmernyeckoe, MenvaHa, HauOosblllee W HaUMEHbIEEe 3HAYEHHUs, pa3Max,
JCTIEPCUs U CTAaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyuvaiiHble SKCHEpUMEHTHI (OMBITHI) W Cly4aliHble COOBITHSA. OJeMeHTapHbIe
coObITHs (WcxoAbl). BeposTHOCTh citydaiiHOTO COOBITHSA. bBIWM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITHH. CiydaifHbIE OTBITHI C PABHOBO3MOXXHBIMHU AJIEMEHTApPHBIMU
coOpITUsMH.  BeposiTHOCTH  COOBITHII B ONBITAaX C  PAaBHOBO3MOXXHBIMH
AJIEeMEHTAPHBIMH COOBITUSIMHU
63 Onepauuu Haja COOBITUAMHU: IepecedyeHue, OOBEAMHEHHE, MPOTHBOIOJIOKHbBIE
' coObITus. lnarpammel Ditniepa. @opmyra CII0KEHUS BEPOSTHOCTEH
64 VYcnoBHasi BEpPOSITHOCTh. YMHOXXEHUE BEpOSTHOCTEW. JlepeBo  ciiydalHOro
' skcriepuMenTa. dopmyrna mosHo#M BeposiTHOCTH. HezaBucruMbie COOBITHS
65 KomOunartopHoe mnpaBmwio ymHoxenus. IlepectanoBku u dakropuan. Yucio
' coueranuii. TpeyronpHuk [lackans. @opmyna Ounoma HeroToHa
bunapHblii cilydaiiHBId OMBIT (KCIBITAaHUE), ycleX W Heynada. HeszaBucumpble
6.6 ucneiTanug. Cepusi HE3aBUCUMBIX HCIBITaHMM 10 mepBoro ycmexa. Cepus
HEe3aBUCHMBIX UCTIbITaHUN bepHyin
67 Cnyugaitnas BenuuuHa. Pacnpenenenue BepostHocTed. JluarpaMma pacipeesieHusl.
' [Ipumeps! pactpenienieHuid, B TOM YHCIIE TeOMETPUIECKOe U OMHOMHUAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 Teopust BEpOATHOCTEN U CTATHCTHKA
5.1 UucnoBble XapaKTEpUCTUKH CIy4alHBIX BEJIIMYMH: MAaTeMAaTUYECKOE OXKUJIaHUe,




JUCIIEPCHS] U CTaHJApTHOE OTKJIOHEHUE. [IpuMepsbl NTPUMEHEHUSI MAaTEMATHYECKOTO
O0XUJAHUs, B TOM YHCJIE€ B 3aJadax W3 IOBCEAHEBHOW JXKU3HU. MaremaTHyecKoe
OXKHJaHWe OWHAPHOU CilydallHOW BENMWYMHBL MaTeMaTH4ecKoe OXXKHIAHUE CYMMBI
CIy4alHbIX BEJIWYMH. MaTeMaTH4eCKOe OKUJIAHUE U JHUCIEPCUS T€OMETPUUECKOTO

1 OMHOMHMAJIBHOTO pacIpeieIeH

3aKkoH OOJIBIINX YHCET U €ro poJib B HayKe, Mpupoje W obuiectBe. BriOOpouHbIit

5.2

METO/l UCCIIETOBAHUN

[IpuMepsl  HeNpepbIBHBIX  CIIy4alHBIX BenWYMH. [loHsATHE O IIOTHOCTH
5.3 pacrpeenenus. 3aaaqn, MPUBOIAIINE K HOpMaTbHOMY pactpenenenuto. [lorstue o

HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaAHUS K MPEAMETHBIM Pe3y/JbTATAM O0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MeromaMm JJOKa3aTENbCTB, AJITOPUTMAMH PCEIICHHS 3aJ1ad;
yMeHHE (QOpMYyIMpPOBAaTH U ONEPUPOBATh TMOHATUSMU: OIPEEIICHUE,
aKCHoOMa, Teopema, CIIEJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
oOpaTHOE€ M NPOTHUBOINOJIONKHOE YTBEP)KJIEHHE, MPUBOJAUTH INPUMEPHI U
KOHTPIPHUMCEDPHI, HUCIIOJIB30BAaTh METO MaTeMaTHYeCKOU UHIAYKIWH;
MIPOBOAWUTE A0KA3aTCIbHBIC PACCYXIACHUA NPHU PEIICHUU 3aJiad, OLCHUBATH
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCY)KJICHHHW; YMEHHE  OIEPUpPOBATH
MNOHATUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OII€pallMHM HAA MHOXCCTBAMU,
YMCHHE HCII0JIb30BAaTh TeOpeTHKO—MHO)I(eCTBeHHBIﬁ arrmapar ajsd OIucCaHus
PCAIBHBIX IMPOLECCOB U SIBJIEHUU U IIpu pCUICHUM 3aJa4, B TOM YHUCIIC U3
JIPYruX Y4eOHBIX TPEAMETOB; YMEHHE OTICPHPOBATH TOHATHAMH: Tpad,
CBSI3HBIM Tpad, OepeBo, IMKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M
OTNUCBIBaTh Tpadbl Pa3IMYHBIMU CIIOCOOAMH; HCIIOJIB30BaTh Trpadbl MpU
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypaJbHOE 4YHCIO, LEI0e 4YHUCIO,
CTENEHb C LEJIBIM M0Ka3aTesleM, KOPEeHb HAaTypaJbHOW CTEMNEHHU, CTENEHb C
palMoOHAIBbHBIM TI0Ka3aTeNeM, CTEHNEeHb C JICHCTBUTENIBHBIM IIOKA3aTeleM,
jgorapupM uymcia, CUHYC, KOCHMHYC M TaHI'€HC IPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOJYNI0, pPAalMOHAIBHOE 4YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHOY€ECTBA HaTypaJlbHbIX, LIEJIbIX, PAllHOHAIBHBIX, I€HCTBUTEIbHBIX YHCEI;
YMEHHUE MHCIIOJIb30BaTh IPHU3HAKM JIEJIMMOCTH, HAWMEHbIIMH OOImui
JeTUTEeNh W HauMeHblllee o0lee KparHoe, anroputM EBkiupa npu
pELICHUH 3aj]lad; 3HAKOMCTBO C pa3jIMYHBIMU TMO3ULIUOHHBIMH CHUCTEMaMH
CUHCIIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAYCHUN U NpeoOpa3zoBaHUs
BBIP@KEHUI cO cTeneHsMH U Jiorapudmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHATBHBIX ~ BBIP@KEHUH;  yMEHUE  ONEpUpOBaTb  MOHATUSAMMU:
HOCTIeI0BAaTENbHOCTh, apuMeTHyecKkas IMporpeccus, TIeoMeTpuyecKas
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYecKas IpOrpeccus;
YMEHHME 3aJ1aBaThb IIOCIENOBAaTEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOJAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia,  (QopMa  3alUCH  KOMIUIEKCHBIX  YHCel
(reomerpuueckas, TPUTOHOMETpHUYECKass U  anrebpanyeckas); yMeETb
MPOU3BOAUTE apu(MeTHUECKUue ACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;




IIPUBOJIUTE MPUMEPHI MCIOJIb30BAaHUS KOMIUIEKCHBIX UHCEN; OIEPUPOBATh
HNOHATHAMM:  Marpuua 2x2  u 3%3,  omnpenenuTenb  MaTpullbl,
FE€OMETPUYECKUN CMBICIT ONPEACTUTEINS

YMeHue OoInepupoBarTh IOHATUAMH: paLUOHAIbHBIC, HPPALMOHAJIBHBIC,
[IOKa3aTelbHblE, CTENEHHbIE, JOrapu(pMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH NOHATUAMU:
TOXKIECTBO, TOXIECTBEHHOE IPEOOpa3OBaHKUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YPAaBHEHUHW M HEPABEHCTB, pPAaBHOCWIBHOCTH YPABHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PELIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOILIBIO PAa3IMYHBIX NPUEMOB; PEIIATh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C ITAPaMETPOM; IIPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUId pelIeHHus MaTeMaTHYecKHUX 3a7ad M 3ajad U3 pa3IMuHbBIX oOnacrei
HayKU U pealbHOU )KU3HU

YMeHue omnepupoBaTth MNOHATHSAMM: (QYHKUMS, UYETHOCTb (DYHKIUH,
MEePUOJUYHOCTh (DYHKIUHU, OTPAHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (YHKIUH, HauOojblllee W HauMMEHbLIee 3HAYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHas (DYHKIUS, aCUMOTOTHI rpaduxa
(GbyHKIMM, TepBas W BTOpas NPOU3BOAHAS (PYHKLHH, T€OMETPUUYECKUN U
¢u3znueckuif CMBICT TMPOU3BOJHON, mepBooOpa3Has, OIpeneaEHHbIN
UHTETpaj; YMEHHE HaXOAUThb ACUMIITOTHl Ipaduka (QYHKIUH; YMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHHUS, YACTHOTO U KOMIIO3ULIUU
(yHKIIMA, HAXOUTH YPaBHEHUE KacaTeIbHOW K rpaduKy GyHKIMH; YMECHUE
HaXOJUTh IPOU3BOJHBIC AJIEMEHTAPHBIX (YHKLUUH; YMEHHE HCII0JIb30BaTh
MIPOU3BOJHYIO JUIsI HUCCIENOBaHUS (QYHKIHM, HAXOAUTh HAUOOJIbIINE U
HauMEHbIINE 3HaueHUs (YHKUUH; CTPOUTh TIpaUKM MHOTOWIEHOB C
UCIOJIb30BAHUEM  ammapara MaTeMaTH4YecKOro aHaiu3a, IHPUMEHSTh
IPOM3BOJIHYIO Il HaXOKJIEHHUS HAWIY4IIEero peuleHus B IPUKIAJHBIX, B
TOM YHUCJIE COLMATIBHO-?KOHOMUYECKUX U (PU3NYECKUX 3ajayax; HaXOJIUTh
IUIOIAAM M 00BEMBI (UIyp C MOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPEI
MaTeMaTHYeCKOTO MOJICIIMPOBAaHUs C IOMOIIBIO AU (depeHHaTIbHbIX
YpaBHEHUI

YMmenue onepupoBarh HNOHATUSAMU: rpaduk QyHKIMU, oOpaTHas QyHKIUS,
KOMIIO3uIMsl (QyHKIMA, JHHEHHas (QYHKUWS, KBaapaTudHas (yHKIUS,
panuoHanbHas (QYHKUOUS, CTEHEeHHass QYHKIHSA, TPUTOHOMETPUYECKHUE
GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTeJIbHas |
jgorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TIpauKH H3Y4EeHHBIX
(GyHKLUH, BBIIOIHATH MpeoOpa3oBaHus IrpaduKkoB (QyHKIMH, HCIIOJIB30BaTh
rpaduKy JUIs U3y4EeHHUsS MPOLIECCOB M 3aBUCHMOCTEH, MPU pEIIeHUM 3a7ady
U3 JIpyrux y4eOHBIX NPEIMETOBU 3ajad M3 pealbHOM KM3HM; BBIpaKaTb
(dopMynaMu 3aBUCUMOCTH MEXJy BEIMUMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku (QYHKIMHA A7 pelleHus ypaBHEHUH, HEPaBEHCTB W 3a/1ad C
napameTpamMi; H300pakaTb Ha KOOPAWHATHON IIJIOCKOCTH MHOXKECTBA
peleHni ypaBHeHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLCHTHI, JIOJIM U YacTH, Ha JBWXKEHHE, PadOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOIH, 3aJa4d U3 O0JIaCTU YIPaBJIECHMS JINYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAXKCHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CHUCTEMBI IIO0 YCIOBHIO 3aJa4dd, MCCIEAOBATh IIOJIy4EHHOE pEIICHHE U
OLICHMBATh MPaBJIONOJAOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEIHPOBATh
peanbHblE CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKCHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33]1a4M, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJIEJIM  C  HUCIOJNb30BAaHUEM  amnmapara  aareOpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHITUSIMU: CpeAHee apudMeThudeckoe, MeauaHa,
HauOoJIbllIee U HAMMEHbBIIIEE 3HAYCHUS, pa3Max, IUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHMCJIOBOTrO HabOpa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
“H(pOpMAIIHIO, TIPEJICTABIICHHYIO B TaOIWIlaX, Ha JAMarpamMmax, rpadukxax,
OTPAKAIONIYI0 CBOWCTBA peajbHBIX MPOIECCOB M SIBIICHUMN; MPEICTaBIATH
vHPOpMAIIUIO C TIOMOMIBIO TAaOMWIT W  JaUarpaMM; HCCIIEeI0BaTh
CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaduuecKkux
METOJIOB M AJIEKTPOHHBIX CPEACTB; TpadUuecKu HCCIEOBATh COBMECTHBIC
HaOIIOZICHUS C TIOMOIIBIO AWarpaMM PacCeHBaHUS U JTUHEHHOM perpeccuu

YMeHue omnepupoBaTh MNOHATUAMH: CIYYallHBIA OMNBIT M  CIy4ailHOE
coObITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHHEM TpaUUYecKUX METOJO0B; INPUMEHSITh
(GbopMyInbl CIIOXKEHUS M YMHOXEHHSI BeposSTHOCTEH, (OopMyny MOJHOM
BeposATHOCTH, (popmyny bepHymnu, komOuHaTOpHBIE (GakThl U (HOPMYIIHI;
OIICHUBATh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE OINEepUpPOBaATh
HNOHATUSIMU:  CIydailHass BEJIMYMHA, pacHpeAesieHue BEpOSTHOCTEH,
MaTeMaTHYeCKoe OXHUJaHWe, JUCIEpCHUs U CTaHJapTHOE OTKJIOHEHUE
ClIydailHOM  BeIMYMHBL, (QYHKIUU  pacrpeneieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIbHOIO W HOPMAJIbHOTO pacHpelesieHui; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHUuN Al peuieHus 3a/1ad;
3HAKOMCTBO C MOHSTHUAMH: 3aKOH OOJBIIUX YHUCEN, METOJIbI BHIOOPOUHBIX
UCCJIEJIOBaHM; YMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
yycell B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEPUPOBATh
HNOHSATUSIMU:  COYETAaHUE, I[IePEeCTaHOBKA, YHCIO COYETaHWUH, YHUCIO
nepecTaHoBOK; OuHOM HbIOTOHA; yMeHHWE NPUMEHATh KOMOHHATOPHBIE
(bakThl W pacCyXIeHUs s pelIeHUs 3a7ay; OLEHHUBATh BEPOSTHOCTH
pealbHbIX  COOBITHI;  COCTaBNSTH  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETHPOBATH MOJTYICHHBIN pe3ynbTaT

YmMmenue ONICpUpOBATH IOHATHAMMU TOYKa, npsamad, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BCIIMUNHA YTIJIA, IUIOCKHUH yrou, ,[[ByrpaHHBII\/’I
yroi, TpéXl"p&HHLII’I YroJj, CKpeIUBarOImUueCda MNpsAMBIC, MAapaJUICIIbBHOCTh U
NECPpHNCHAUKYIAPHOCTD MPAMBIX U HJ'IOCKOCTGIZ, yYroj MCXAy HNpsAsMbIMHU, YT'OJI
MCKIY HpHMOﬁ H IUIOCKOCTBIO, YTOJI MCKAY INNIOCKOCTAMH, PACCTOSAHHUE OT




TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHHE MEXKIY
IJIOCKOCTSIMU; YMEHME HCIIOJIb30BAaTh IIPUM PELICHUM 3a1ad HW3YyYCHHbIE
(bakThl ¥ TEOpEeMbl IUNIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYXKAIOLEr0 MHpa; CTPOUTH MATEMAaTUYECKUE MOJEIM C IIOMOIIbIO
F€OMETPUYECKUX IIOHATUM M BEIWYMH, pellaTb CBS3aHHBIE C HUMH
IIPAKTUYECKUE 3a/1a4U
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YMeHne omnepupoBaTh MOHATUSAMH: IUIOHans (GUIYypsl, 00BEM QHTYDHI,
MHOTOTPAaHHHK, TPABHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHUKA,
Ky0, mapajuienenunen, Npu3Ma, OUpamMuaa, (urypa W MOBEPXHOCTH
BpallleHus, IWIMHIpP, KOHyC, mmap, cdepa, Twiomanas cdepsl, IMII0MaIb
MOBEPXHOCTH NHPAMUJBI, TPU3MBI, KOHYCa, LWIHHIpPA, O0BEM KyOa,
MPSIMOYTOJIBHOTO ~ MapajUieNienunea, MHPAMHUBI, TPU3MBI, [HIHHIPA,
KOHyCa, Imapa, pa3BEPTKa IMMOBEPXHOCTH, CEUCHHS KOHyca W IMJIMHIpA,
napajyielbHble  OCH  WJIM  OCHOBaHHWIO, CEYEeHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IMIMHAPA, KOHyCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (UTYPBI W TIOBEPXHOCTH
BpaIlleHNs, UX CEUYEHHS, B TOM YHUCIIE C MOMOIIBIO JIEKTPOHHBIX CPENICTB;
yYMEHHUE TPHUMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(bopMyTHpOBaTh OMpENeNeHHsI H3y9aeMbIX (DUTYp, BBIABUTATh TUIIOTE3HI O
CBOWMCTBAX M TMpPH3HAKAX TEOMETPUYECKUX (GUTYp, OOOCHOBHIBATHUIH
ONpoBepraTth MX; YMEHHE TPOBOAWTH Kiaccupukammioo ¢uryp 1o
pPa3NUYHBIM [PU3HAKaM, BBIOJHATH HEOOXOANWMBIE JOTOJHHUTEIbHBIC
MOCTPOCHHUS
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YMeHne  onepupoBaTh TOHSATHUSIMH:  JBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHbI TIEPEHOC, CHMMETPUsI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOMO00MSA, TMOAOOHBIE GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJMOOHBIE (UTYpPH, B TOM 4YHCJIEC B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; MUCIOIB30BATh T€OMETPUUCCKUE OTHOIICHUS MPH
pellIeHUH 3aJa4; HaXOJUTh TI'€OMETPUYECKUE BEIUYMHBI (JTMHA, YTOJI,
IUIOIab, 00BEM) IPU PELICHUH 33724 U3 JAPYrUX y4eOHBIX MPEJAMETOB H U3
peabHON JKM3HU; YMEHUE BBIYMCISATH TE€OMETPUUYCCKUAE BEIMUYUHBI (JUIHHA,
yroJi, IUIONIaab, 00BEM, IUIOIIA[b MOBEPXHOCTH), WCHOJB3Ys H3yYCHHBIC
GopMyIBI ¥ METOJbI, B TOM YHCJIE: IUIONIAb MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHYyca, [WJIMHIpPA, IUIOmaab cdepsl; 00BEM  Kyda,
NPSMOYTOJIBHOTO ~ TapaJlIeNieNuIea, MUPAMUAJbBI, TPU3MBI, LWIAHIPA,
KOHYCa, I11apa; yMEHHe HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QPUTYP
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YMmenue ONCpUpPOBATH IMOHATHUAMHU: HNPAMOYIOJIbHAd CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3JIOKCHUC BCEKTOpa IIO 6a3Hcy,
CKaJIIpHOC NPOU3BCIACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIrOoJd MCKIAY
BCKTOpPaMU; YMCHHUEC HUCIIOJIb30BATh BGKTOpHHﬁ 151 KOOpI[HH&THLIfI MCETO OJIA
peHICHUA T€COMCTPUYCCKHUX 3a/iad U 3aaa4 APYyrux y‘-Ie6HBIX npeaAMCETOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIIMNA METOM, JIJIsSt peuIiCHuA 3aaa4u; INOHUMAHUC




3HaYMMOCTH MAaTEMaTHKH B H3Y4YEHUU MPHPOTHBIX M OOILIECTBEHHBIX
IIPOLIECCOB M SBICHHUN; YMEHHE pAaclO3HABATh IIPOSBICHUE 3aKOHOB
MAaT€MaTUKU B UCKYCCTBE, YMEHUE IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHUMA POCCUMCKON U MUPOBOM MaTeMAaTHYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 Yucna v BBIYMCICHUS
1.1 | Harypanbhsle u nenslie uucna. [IpusHaku AeIMMOCTH LENbIX YUCEN
12 Paumonaneupie  uyncina.  OOBIKHOBEHHBIE M JECATUYHBIE  JpOOHM, MPOIICHTHI,
' OEeCKOHEYHbIE MTEPHONYECKUE JpOooH
13 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apupMeTH4ecKUMHU
' KOPHSIMHU HaTypalbHOW CTENIEHU
14 Crenenp ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHalIbHBIM NoKa3zareneM. CBoiicTBa
' CTeTNeHH
L5 CuHyCc, KOCHMHYC M TAaHIE€HC YHUCIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. [lecsiTuunble U HaTypajbHbIE JOrapu(pMbl
JleiicTButenpHble unciaa. ApudMeTndeckiue onepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | TlpubnuxEHHbIE BHIYMCIEHUS, IPAaBUJIa OKPYIJIEHUS, IPUKUIKA U OIIEHKAa pe3yibTara
BBIYMCIIEHUI
1.8 | IIpeobpazoBaHue BhIpaKEHUN
1.9 | KowmmiekcHble uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 | HWppammoHanabHble YpaBHEHUS
2.3 | TpuroHoMeTpHYEeCKUE YpaBHECHUS
2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPaBHEHUS
2.5 | llensle u 1poOHO-palIOHAIbHBIE HEPABEHCTBA
2.6 | HppamumoHanbHble HEpAaBEHCTBA
2.7 | lloka3arenbHble U JorapupMuyeckue HepaBeHCTBA
2.8 | Tpuronomerpuyeckue HepaBeHCTBA
2.9 | CucreMbl ¥ COBOKYIIHOCTH YPABHEHHUI U HEPABEHCTB
2.10 | VYpaBHEHUs, HEpaBEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 | Marpuua cuctemsl TMHEUHBIX ypaBHEHUN. OnpeaennTellb MaTpUILIbI
3 OyHKIMH U TpapUKH
31 OyHkmsa, crnocodbl 3amaHus QyHKIMM. ['paduk QyHkuumu. B3aumao oOpartHble
' ¢ynkuuu. YérHele n HeuéTHble PyHkuuu. Ilepuoanueckue GpyHKIMMN
OOGnacte ompeneneHuss M MHOXECTBO 3HaueHMH QyHkumu. Hymm ¢yHkumn.
3.2 | IlpomMexyTKh  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.

MaxkcuMymbl 1 MUHUMYMBI pyHKIIMH. HanOospiiee 1 HanMeHblee 3HaueHHe (QyHKIUN




Ha IPOMEXKYTKE

Crenennas (pyHKIMsS C HaTypaJbHBIM M IeNBIM MoKa3aTeneM. EE cBoiicTBan rpaduk.

33 . .
CBoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4 | Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku pa3peiBa. AcumMnToThl rpadgukoB GpyHKImA. CBOMCTBA (PYHKIIHIA, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 | IlocnenoBaTenbHOCTH, COCOOBI 33aHUS TOCIIE0BATEIbHOCTEN
3.8 | Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia Ci0XKHbIX MPOLEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. Ilpon3zBogHble 3eMeHTapHbIX QYHKIUI
[IpumeHeHnre NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | skcrpemyMbl. Haxoxaenue HauOOJbIIEro M HAaMMEHbBIIErO 3HA4eHMs (YHKIMHM Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. Murerpan
5 MHoxecTBa U JIOTHKa
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTHUKA
6.2 | BeposTHOCTH
6.3 | KomOunaropuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHUKH
7.4 | Tena u MOBEpPXHOCTU BpAILICHUS
7.5 | KoopauHatbl U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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