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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro Kypca «BeposiTHOCTh W CTaTHUCTHKA
6a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEIHETO
oOmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanmsi. Peanm3ainusi mporpaMMbl 00€CTIEUYUBAET OBIAJACHHUE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIIIOIIMMH OCHOBY JUIsI CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHusl, IEITOCTHOCTh OOMIEKYJIBTYPHOTO, TUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTU O0YJAFOIIINXCSI.

HEJN N3YYEHUA YYEBHOI'O KYPCA

Y4eOnbiii Kypc «BeposiTHOCTh M CTaTHCTHKA» 0a30BOTO YPOBHS SIBIISCTCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO yueOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM 1mikoJybl. Kypc mnpennasHaden st (popmupoBaHus y OOydaronIuxcs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHS POJU TEOPUM BEPOSITHOCTEH Kak
MaTEeMaTUYECKOT0 MHCTPYMEHTA Uil U3yUYCHUS CIIyYallHBIX COOBITHI, BEIHYUH U
npoiieccoB. [lpu m3yuenum Kypca oOoramaroTcsi MPECTaBICHUS YYalluxcs O
METOAaX UCCIEN0BaHUs U3MEHUNBOIO MUPA, Pa3BUBAETCS TOHUMAHHUE 3HAUUMOCTH
U OOIIHOCTHM MaTeMaTHYECKMX METOJIOB TMO3HAHMS KaK HEOThEMJIEMOM YacTh
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHSI.

CopnepxaHue Kypca HampaBi€HO Ha 3aKPEIJICHUE 3HAHUM, MOTYyYEHHBIX MpU
U3YYEHUH Kypca OCHOBHOW IIKOJIBI U Ha Pa3BUTHE MPEICTABICHUN O CIIy4alHBIX
BEJIMUYMHAX U B3aWMOCBS3SX MEXKIYy HUMHU Ha BaXXHbIX NpUMEpax, CHOKEThI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTrcTBHM ¢ yKa3aHHBIMH IEJSIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpelHEN IIKOJIbI Ha 0a30BOM YpPOBHE BbIJIEJICHBI
CJICAYIOIIME OCHOBHBIE coJepKaTelabHble JUHUM: «CilydailHble COOBITUS H
BEPOSATHOCTWY, «CiydailHble BETMYUHBI U 3aKOH OOJBIINX YHCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3YYEHUE TE€OMETPUUYECKOTO U
OMHOMMAJILHOTO pacIpe/iefieHni U 3HaKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKa3aTeJIbHbIM U HOPMaJIbHBIM paclpeeICHUsIMH.

Copnepxxanne nuHMM «CioydaiiHble COOBITHSI W BEPOSTHOCTH»  CITY>KHT
OCHOBOM 151 (hOPMHUPOBAHMS TIPEJICTABICHUN O pacHpeliesICHUU BEPOSTHOCTEH
MEX1y 3HAUEHUSMM CIyYalHbIX BEJIMYWH, a TAKXE 1Ta JIMHUS HE0OXoaAMMa Kak
0aza Ui HM3y4YeHHs] 3aKOHAa OOJIBIIMX YHCeNl — (PYHIAMEHTAIBbHOTIO 3aKOHa,
NEHCTBYIOLIErO0 B MPUPOJE M OOIIECTBE W HMMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzanuio. Cam 3aK0H OOJIBUIMX YMCEN MpeJiaraercs B 03HAKOMHUTEIbHOM
(dbopMe ¢ MUHMMAaJIbHBIM HCIIOJIb30BAHUEM MaTEMAaTUYECKOT0 (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIyYaWHBIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHHMAaHHE IIKOJIBHUKOB HAa OMNMCAHUM M HM3YYEHHH CIyYalHbIX
SBJIEHUI C MOMOILBI0 HENMpPephIBHBIX (PyHKIMHA. OCHOBHOE BHUMaHHUE YAENSAETCS
[OKa3aTEJIbHOMY M HOPMaJbHOMY PAacCHpENENICHUsSM, MPU 3TOM IPEANONaraeTcs
O3HAKOMUTEJIbHOE U3Y4YEHUE Marepuana O0e3 JI0Ka3aTeNbCTB MPUMEHSEMbIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenune kypca «BeposSTHOCT, M CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS 1 yac B HEJENI0 B TEUYEHHWE KaXJIOro rojaa oOydeHwus, Bcero 68
y4eOHBIX YacCoB.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHre JaHHBIX C MOMOIIBIO Tabnui U guarpamm. CpenHee
apudmernyeckoe, MeauaHa, HauOoJblllee M HAaWMEHBIIEEe 3HAYEHUS, pa3Max,
JHUCTIEPCHUS M CTaHIAPTHOE OTKIOHEHHUE YHCIOBBIX HAOOPOB.

Criy4aiiHble S3KCIIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITHS. DJIE€MEHTapHbIE
coObITUs (Mcxonbl). BeposaTHOCTh ciaydaitHOro coObITHsl. Ban3ocTh 4acToThl U
BEpOSITHOCTH ~ coObITil.  CilydailHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSMHU.  BepodaTHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepatu HajJ COOBITUSAMU: NepecedeHre, 00bEAMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JIuarpammsl Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBo CiydailHOTO
skcriepuMenTa. @opmyiia moaHou BeposiTHOCTH. HesaBrucruMbie COOBITHS.

KomMOunaropnoe npaBuio ymHoxkenus. [lepecranoBku u ¢akropuan. Yucmo
couetanuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoMa HproToHA.

buHapHBI cilydaiiHblid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. He3aBucumele
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUKM 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyvaninas  BennunHa. Pacnpenenmenune  BeposAtHocte.  [{marpamma
pactpenenenus. [Ipumepsl pacrpenencHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKH  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OXXUJAHHUE, JUCTEPCUs M CTaHAAPTHOE OTKIOHEHUWE. IIpumepsl NpUMEHEHUs
MaTEeMaTHYECKOro OKHJaHHUs, B TOM YHCJIE B 3aj7a4ax M3 ITOBCCIHEBHOMN >KHU3HU.
MaremaTudeckoe OXXujaHue OMHAPHOM ClydailHOM BenMYMHBI. MaTtemaTHdeckoe
OXXUJAHUE CYMMBbl CIy4alHBIX BEJIMYMH. MaremMaTuueckoe OXUJaHUuEe U
JUCTIEPCHS T€OMETPHUUYECKOTr0 1 OMHOMHUAIBLHOTO pacipeeICHUH.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, IPUPOJC M OOIIEeCTBE.
Br160opouHbIii METOT HCCTIEOBAaHUM.

[Ipumepsl HENpEpBIBHBIX Cly4YalHbIX Benu4yuH. [loHSATHE O TMIOTHOCTH
pacripenieneHus. 3aiauu, NPUBOASIINE K HOpMaIbHOMY pacnpeaenceHuto. [lonstue
0 HOPMaJIbHOM PACIPEACICHHH.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI TPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnUTaHUE:

c(hOpMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHCKOr0 OOIIECTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKoro oomiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C HX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHMS, OTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICTECIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTn4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXIeHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
HMHTEpecax 370pOBOro u 6e€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CHOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO HA MPOTSHKCHUM BCEM J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaIpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYyJIBTYpPhI, IOHMMAaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Ji1 pelieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUHN VISl OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBEHHOM IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCEUSMU.

1)  Vuueepcanvnvie  noznaeamenwvhvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpuMeHeHue  JI02UYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAY MOHATUAMU, (POPMYIHUPOBATH
OTIpENeNICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MPeoOpa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaxX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apIyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BHIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKkKe BbBIIBUTaTh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PEIICHUS 3a1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HWCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHdopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblE  OeUcCmBUs, 00ecnedusarom

cpopmMupoeaHHoCcms COYUANLHBIX HABLIKOE 00)UAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ 0OCY>KIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAlIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHUKOB JHaJIOra, OOHapy»uBaTh paziMyUe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHJIHOM U
WHAMBHUIYAIBHON paOOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBApUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUs, 0OOMEH MHEHUA,
«MO3TOBBIE IITYpPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUS 3a/1aud, BHIOUpaATh CIIOCOO peIieHus ¢
YYETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIBb:

BJIaJICTh HABBIKAMM [IO3HABATEJILHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOMN 3a1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENIbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LENM MW YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TaOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpefaHee  apupMETHYEeCKoe,  MeAMaHa,
HauOoJuibllIee, HAMMEHbIIIEEe 3HAaUEHUE, pa3Max MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yalHOe
coObITHE, DJIEMEHTapHOE COOBbITHE (DJIEMEHTAPHBIM HMCXOJ) CIy4YallHOTO OIBITA;
HAXOJHUTh BEPOSTHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4allHBIMH COOBITUSIMH,
HaxXo/JWTb W CpPAaBHMBAThb BEPOSITHOCTU COOBITUH B HW3YYEHHBIX CIy4ailHbIX
AKCIIEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHS: TIE€pECEUYEHHUE M OO0BEAUHEHHE
JAHHBIX  COOBITHH, COOBITHE, TPOTHBOIOJOXHOE JaHHOMY  COOBITHIO;
MOJIb30BAThCS TMarpaMmamu Jiiepa u HOpMyJIOil CI0KEHUS BEPOSITHOCTEH TIPH
peleHnuy 3aaad.

OnepupoBath MOHATUSMHU: YCIOBHAsI BEPOATHOCTh, HE3aBHUCUMBIE COOBITHS;
HaXOJIUTh BEPOSTHOCTH C IMOMOIIBIO MPABUJA YMHOXKEHHS, C MOMOIIBIO JepeBa
CJIy4alHOr0 OIbITA.

[IpumeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMHU: HCIHBITAHUE, HE3aBUCUMBIE HMCHBITAHMS, CEpPHUs
UCIBITAaHUHM, yCIeX M HeyJauya; HaXOAWTh BEPOATHOCTU COOBITUH B CEpPHUH
HE3aBUCUMBIX HUCIIBITAHUN 10 MIEPBOTO yCIEXa; HAXOUTh BEPOATHOCTH COOBITUH B
CEepUHU UCIIbITAHUU bepHyu.

OnepupoBaTh  NOHATUSMH:  CIIy4YalHas  BEJIMYMHA,  PaCIpElEICHUE
BEPOSITHOCTEN, TMarpaMmMa pacipeieseHus.

11 KIIACC

CpaBHHUBaTh  BEPOATHOCTA  3HAUYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacCIpenesICHUIO UK € IIOMOIIBIO TUArPaMM.

OniepupoBaTh MOHITUEM MATEMAaTUYECKOTO OKHUIAHUS; IPUBOJIUTH IPUMEPBHIL,
KaK IPUMEHSAECTCS MATEMAaTUYECKOE OXXUJIAHUE CIy4YalHOW BEJIMYUHBI HAXOJUTh
MaTEMAaTUYECKOE OKUIAHUE I10 TaHHOMY PacCIIpeIeIICHUIO.

WMmeTh npeAcTaBieHHE O 3aKOHE OOJIBILINX YUCET.

Nmetp npencrapiieHue 0 HOPMAJIbHOM PACIIPEICICHNH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HanMeHnoBaHmne pa3aeaoB U TEM nudpoBbie
Ne i/t P KoHTpoJsbHbI IIpakTH4eckue (up )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypchbl
) [IpencraBneHune JaHHBIX U ONUCATENbHAs 4 bubmmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CryJaiiHble OTBITHI U CITydaiiHbIE COOBITHSA,
2 OIBITHI C PABHOBO3MOKHBIMU 3 1 buGnnorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXO0JIaMU
3 Onepanuu HajJ COOBITHSIMHE, CIIOXKEHHE 3 bu6mmoreka [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcioBHas BEpOSTHOCTD, IEPEBO
4 CIIy4aifHOTO OMbITa, (hopMyIIa MOJTHON 6 brbmmorexa [TOK
y - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTb COOBITUI
bu6mmoreka [{OK
5 §) 4
DTIEMEHTEI KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 CepuH ociae0BaTENbHBIX HCIIBITAHUH 3 1 bubmmorexa [TOK
p 4 https://m.edsoo0.1ru/e0b7b0f1
7 CayyalHble BEJIMYMHEI U pacipeacacHus 6 bubmorexa LOK
y pactipen https://m.edsoo.ru/e0b7b0f1
bu6nunoreka [JOK
7 1
8 O0001IeHNEe U CUCTEMATH3AIMS SHAHUH 5 hitos://m.edsoo ru/e0bTbOf]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeEM (ungposbie)
Ne i/m KoHnTpoJsbHbI IIpakTH4eckue
NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
MaremaTrnueckoe OKHAAHUE CITydaiHON buGnnorexa [IOK
1 y 4 https://m.edsoo.ru/5fbeSde
BEIIMYUHBI )
Jlucriepcust U CTaHIapTHOE OTKIIOHCHHE bubmmorexa [{OK
2 P N P 4 1 https://m.edsoo.ru/5fbe5de
CITy4yallHOU BEJIMYHUHBI :
bu6mmoreka [{OK
3 3aKOH OOJIBIINX YHCENT 3 https://m.edsoo.ru/5fbe5de
1
HenpepriBHEIC CIydalfHBIC BEITMINHBI Bubmorexa TOK
4 pep y 2 https://m.edsoo.ru/5fbc5de
(pacnipenenenus) |
but6mmoreka [{OK
5 HopwmanbsHoe pacnipenenenus 2 1 https://m.edsoo.ru/5tbeSdc
1
bubnuoreka [JOK
IToBTOpenue, 0000ImIEHHE
6 BTOpEHH B HI:I 1 19 1 https://m.edsoo.ru/5fbeSde
CHCTEMAaTHU3allHs 3HAHUI {
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Hdara nu(ppoBbIe
Neni/m | Tema ypoka Konrtpoabubie | TlpakTuyecku
Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI e padoThblI
pecypcsbl
) [IpeacraBneHue 1aHHbBIX C | 1 bubnmoreka [JOK
Hea,
MTOMOIIBIO TaOJUII U AUarpaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTrueckoe,
MeJuaHa, HauooJIbIIee U bubmuoreka [JOK
2 HaWMEHBIIIEE 3HAYCHHUS], pa3Max, 1 2Hep, https://m.edsoo.ru/dd00738
JUCTIEPCHsI, CTaHIAPTHOE d
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmeTnueckoe,
MeAraHa, Hanboblee u
3 HaUMEHbIIICe 3HAYCHHUS, pa3Max 1 3Heq, bubmorexa [OK
b ’ https://m.eds00.ru/98645f6¢
TUCTIePCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmeTHueckoe,
MeAraHa, Hanboblee u
4 HauMeHbIIIee 3HaUeHH, pa3zMax 1 4nep, brbmoreka LTOK
b ’ https://m.edsoo.ru/7¢9033a8
TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CrnyualiHble SKCIIEPUMEHTHI
5 (OTIBITBI) W CITy4alHBIE COOBITHS 1 SHep, bubmorexa [OK
Y ) https://m.edsoo.ru/347¢1b78
DneMeHTapHbIe COOBITHSI (MCXOIBI)
6 BeposTHOCTB CitydaitHOTO COOBITHSI. | 6Hen, bubmuorexa [JOK




BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMU
AIIEMEHTaPHBIMHU COOBITUSIMU

https://m.edsoo.ru/64d7524
4

BeposiTHOCTB City4aitHOTO COOBITHSI.

bu6moreka [JOK

7 7He
[IpakTuueckas padbota a https://m.edsoo.ru/5e8fa94a
Ornepanuu HaJl COOBITUSMU:
2 nepeceveHne, 00beTMHECHNE Bie bu6mmoreka [JOK
H
COOBITUH, TPOTUBOIOJIOKHBIE a https://m.edso00.1u/221¢622b
coObITud. Jlnarpammsl Ditnepa
Oneparuu HaJl COOBITHSMU:
nepecedeHue, 00beAMHEHNE bu6mmoreka [JOK
9 . 9Hep,
COOBITUH, IPOTHUBOIOJIOKHBIE https://m.edsoo.ru/cc10cle2
coObITHd. Jlnarpammsl Diiepa
bu6mmoreka [JOK
10 ®opmyia ClI0)KEHUS BEPOSITHOCTEN 10Hep, https://m.eds00.1ru/3057365
d
VYcioBHast BEpOATHOCTb.
11 YMHoOXeHue BeposTHOCTEH. [lepeBo 11He bubnmorexa [TOK
. P s a https://m.eds00.ru/9a408d25
CIIy4aifHOTO SKCIEpUMEHTa
VYciioBHast BEpOATHOCTb.
12 YMHOXKEeHHE BepossTHOCTeH. JlepeBo 12He bubmorexa LOK
. P s A https://m.edsoo.ru/ble76d3a
CITy4aifHOTO YKCIIEPUMEHTA
VYciioBHas BEpOATHOCTb.
13 YMHOXEeHUEe BepoaTHOCTEN. JlepeBo 13He bubmotera [IOK
. P s A https://m.eds00.ru/47fb6bl1 1
CIIy4alfHOTO HKCIIEPUMEHTA
bu6mmoreka [JOK
14 dopmyIia MOJHON BEPOATHOCTH 14He
pMY P A https://m.edsoo.ru/15941bec
15 ®dopmyIia MOJTHON BEPOATHOCTH 15Hen, bubnmoreka [JOK




https://m.edsoo.ru/a9ec13¢c8

®opMya NOJHON BEPOATHOCTH.

bu6mmoreka [JOK

16 16He
HezaBucumeblie COOBITHS HeA https://m.edsoo.ru/e3dd5ac9
bu6mmoreka [IOK
17 KonTponbHas pabota 17He
HIPOIIbHAA pabot HeA https://m.eds00.ru/29dc6cb9
18 Komb6unaropHoe npaBuso 18ne bubnmoreka [[OK
H
YMHOEHUA A https://m.eds00.1u/2270¢f70
bub6nnoreka IIOK
19 ITe 19He
PCCTAHOBKH i (aKTopHan & https://m.edsoo.ru/d58ce6d1
bu6mmoreka [JOK
20 4 5 20He
HCHO CoTCTAMIH HeA https://m.edso00.ru/7904dfb0
o1 Tpeyronbuuk [Tackana. @opmyna 2 1He bubmuorexa [JOK
H
6unoma Herotona A https://m.edsoo.ru/fa47998f
bunapHbIil ClydaifHBIN OBIT
WCIIBITAaHUE), YCIIEX U HeyJada.
22 ;esaBHCHML)Ie};ICHLITaHI/IZ Cepus 22He bubmiorexa HOK
o P a https://m.edsoo.ru/2e112368
HE3aBUCUMBIX UCIIBITAHUH 10
NEepPBOTOo ycrexa
7 Cepus HE3aBUCUMBIX UCTIBITAHUIA 23me bubnmnoreka [JOK
H
bepnynnu a https://m.edsoo.1u/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUM.
24 [TpakTrueckas padota ¢ S ame bubnuoreka LIOK
UCIIOJIb30BAHUEM DJIEKTPOHHBIX A https://m.edsoo.ru/f4al5al4
Ta0IHIL
bu6morexa [JOK
25 Crnyuaiinas Be a 25He
TyHaHHa BEIHEIH A https://m.edsoo.ru/639be9aa
2% Pacnpenenenue BeposITHOCTEN. 26men bubnuoreka LIOK

Jwnarpamma pacnpeneseHus

https://m.edsoo.ru/6dc7{f39




7 CymMa 1 IpOU3BEJICHUE CITyYalHbIX 1 37He bubnuorexa [IOK
BEJIINYWH A https://m.edsoo.ru/51b7ed5f
73 CyMMa ¥ IpOU3BEICHHUE CITyYaHBIX | 28hen bubnuorexa [IOK
BEJIINYYH https://m.edsoo.ru/c2757¢cc3
IIpumeprl pactpeneacHuii, B TOM
29 qI/II)cne rpeoni)eT IE‘-I:CKOG u 1 29He bubmorexa LHOK
P A https://m.eds00.ru/91e08061
OHMHOMUAJILHOE
IIpumeprl pacupencaeHuii, B TOM
30 qlfcne rioafeT II/I)quCKoe u 1 30He bubmorexa LOK
p A https://m.edsoo.ru/5afff05f
OMHOMUAIILHOE
31 [ToBTOpeHue, 06001IeHUE U | 31he bubnmoreka [JOK
cUCTeMaTHu3anus 3HaHUU A https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpeHue, 06001IeHNE U | 39ue bubmuorexa [JOK
cUCTeMaTHu3anus 3HaHUU A https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33
33 Hrorosast koHTpobHas paboTa 1 Hea, httos://m.edsoo.ru/a085a679
14 [ToBTOpEHME, 0000IIICHUE U | 3ame bubmuoreka IJOK
CHCTeMaTH3alusl 3HaHUH A https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

KonnyectBo 4yacos i DJICKTPOHHBIE
ara
undgposbie
Nen/m | Tema ypoka Konrpoasbnbie | IlpakTuyeckune | H3YUE€HH
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypchl
[ToBTOpenwue, 06001IIeHNE,
CHUCTEMaTH3alMs 3HAaHUMN.
. bubmuoreka [JOK
1 CiyualiHble ONBITHI U BEPOSTHOCTU 1 1Hep,
N . https://m.edsoo.ru/430d330a
ciry4aifHbIx coObrTuil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN
[ToBTOpenwue, 06001IIeHNE,
CHUCTEMaTU3alMsl 3HAHUM.
. bubmuoreka [JOK
2 CryualiHble ONBITHI U BEPOSTHOCTU 1 2Hep,
N . https://m.edsoo.ru/a573a292
ciy4aifHbIx coObIThil. Cepun
HE3aBUCHUMBIX UCIIBITAHUN
[ToBTOpenwue, 06001IIEHNE,
CUCTEeMaTU3alus 3HAHUMN.
. bubmuoreka [JOK
3 CiyualiHble ONBITHI U BEPOSTHOCTU 1 3Hen,
. . https://m.edsoo.ru/07a5e861
ciry4aiHbIX coObIThil. Cepun
HE3aBUCHUMBIX UCIIBITAHUN
[ToBTOpenue, 06001IIEHNE,
CUCTEMaTU3aLMs 3HAHUMN.
N bubmuoreka [JOK
4 CiryuyaliHble ONBITBHI U BEPOSTHOCTU | AHep,
N . https://m.edsoo.ru/32bc29bf
ciy4aiiHbIx coObITuil. Cepun
HE3aBHCHUMBIX UCIIBITAHUN
[TpuMepbl npUMeHeHUs
bu6mmoreka [IOK
5 MaTeMaTH4eCKOTO OXKUIaHU 1 SHepq,

(cTpaxoBaHue, J10TEpEs])

https://m.edsoo.ru/ea27084d




MareMmaTudeckoe OXKUJaHue CYMMBGI

bubmnoreka [IOK

6 6He
CIIyYailHBIX BEJIMYNH a https://m.edsoo.ru/0adefe9e
MaremaTHdecKkoe OXKUIaHUE
7 T€OMETPUUECKOT0 ¥ ONHOMHUATTLHOTO 7He bubmotera [IOK
p . A https://m.edsoo.ru/20de2fc2
pacrpeaeneHuit
Marematuueckoe oXuaaHue
8 reOMEeTPUYECKOT0 1 OMHOMHAIBHOTO 8He bubmiorexa LIOK
p . A https://m.eds00.1ru/17b0e769
pacrpeaeneHuit
9 Jucnepcus u craHgapTHOE 9ne bubnuorexa LIOK
OTKJIOHEHUE A https://m.edsoo.ru/bec67f76
10 Jucniepcus u cTaHaapTHOE 1ome bubnuoreka [JOK
OTKJIOHCHHE A https://m.edsoo.ru/bf78aad6
1 Jucnepcun reoMeTpu4eCcKoro u 11ne bubmuorexa [JOK
H
OMHOMUATBHOTO PacIpeaeIeHIUs a https://m.edsoo.ru/4b5a495e
[TpakTrueckas pabota ¢
12 HCITI0JIE30BAaHUEM DIJICKTPOHHBIX 12He bubmorexa HOK
P a https://m.edsoo.ru/a53cd884
Ta0IHIY
13 3aKOH OOJIBIITUX YHCEIL. 13ne bubmuoreka [JOK
H
Br100opouHBIil METO/T UCCIIET0BAHMIA A https://m.edsoo.ru/94ddc34a
14 3aK0H OOJIBIINX YUCET. Lane bubmuoreka [JOK
Br100opouHBIif METO/T UCCIIET0BAHMIMA A https://m.edsoo.ru/cf23b369
[TpakTrueckas padota ¢
15 HUCIIOJIB30BAHUEM BJIEKTPOHHBIX 15He bubmotera [IOK
p A https://m.edsoo.ru/6¢ld11a6
Ta0IUILL
bubmuoreka [{OK
16 Htorosas KOHTpOJIbHAs paboTa 16He
p p A https://m.edsoo.ru/7e37918f
17 IIpuMepsl HENpepBIBHBIX 17Hep, bubnuorexa [IOK

CIIy4YaHbIX BeUUYUH. OyHKINS

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




MJIOTHOCTH pacipeaeicHus.
PaBHOMepHOE pacripeniesieHue u ero
CBOMCTBA

[IpumMepbl HEPEPBIBHBIX
CIyYalHBIX BEIMYUH. OYyHKIHS

bubmnoreka [IOK

18 IUIOTHOCTH paclpeieacHUs. 18He
pactipea A https://m.edsoo.ru/blc2712¢
PaBHOMEpHOE pacnpeieieHue U ero
CBOICTBa
3agauu, NpUBOASAIINE K
19 HOPMaJIbHOMY PacIpeaeICHUIO. 19ue bubnuoreka [JOK
o pk
DyHKIMSA ITIOTHOCTH U CBOMCTBA https://m.eds00.ru/97¢19£59
HOPMAaJIBHOTO pacIpeiesIeHus
[Ipaktuyeckas pabora ¢
20 HUCIOJIL30BAHUEM DJIEKTPOHHBIX 20Hep, Bubmiorexa [IOK
p https://m.edsoo.ru/1f1{9ad9
Ta0IUI]
[ToBTOpeHue, 06001IeHUE U
21 cucTeMaTu3alus 3HaHuI 21Hep, bubmiorexa IJOK
a ’ https://m.edsoo.ru/72953f4¢
OnucarenbHas CTaTUCTHAKA
[ToBTOpenue, 06001IeHUE U
22 cucTeMaTu3alus 3HaHu 22He Br6mioreka LJOK
1 ) A https:/m.edsoo.ru/b699ad0c
OnucarenbHas CTAaTUCTHKA
[ToBTOpEeHME, 0000IICHUE U
cuctemaTusanus 3HaHui. OTNBITHI C bu6mmoreka [JOK
23 23Hep,
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbact9
AIIEMEHTaPHBIMHU COOBITUSIMU
24 [ToBTOpEeHME, 0000IICHUE U 24Hep, bu6mmoreka [JOK

cucteMatusanys 3HaHui. OIIBITEI C
PaBHOBO3MOXHBIMU

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




QJICMCHTAPHBIMHA COOBITUSAMU

25

[ToBTOpeHme, 0600IICHUE U
cHucTeMaTu3aluvs 3HaHH.
Brruncienue BeposTHOCTEM
cOOBITUH ¢ IPUMEHEHUEM popMyJT U
rpaduuecKux METoI0B
(koopauHaTHas MpsiMas, 1epeBo,
auarpamma Jusepa)

25Hen

bu6mmoreka [JOK
https://m.edso00.1u/272910f5

26

[ToBTOpeHme, 0600IICHUE U
cHucTeMaTu3aluvs 3HaHH.
Brrunciienue BeposTHOCTEM
cOOBITHUH ¢ IPUMEHEHUEM popMyJT U
rpaduuecKux METo10B
(koopauHaTHas mpsiMas, 1epeBo,
auarpamma Jusiepa)

26Hen

bu6mmoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHme, 0600IICHUE U
cHucTeMaTu3alus 3HaHH.
Brrunciienue BeposTHOCTEM
cOOBITHUH ¢ IPUMEHEHUEM popMyJT U
rpaduyecKux MEeTo10B
(koopIuHaTHas MpsiMas, 1epeBo,
Iuarpamma Jumiepa)

27Hepn

bu6mmoreka [JOK
https://m.edso00.ru/59641277

28

[ToBTOpeHmE, 0600IICHUE U
cHUcTeMaTU3aluvs 3HaHH.
Brruncienue BeposTHOCTEM
cOOBITHUH ¢ IPUMEHEHUEM popMyJT U
rpaduuecKux METo10B
(koopauHaTHas MpsiMas, 1epeBo,
Iuarpamma Jumiepa)

28Hepn

bu6mmoreka [JOK
https://m.edsoo.ru/e71debed




[ToBTOpEHME, 0000IICHUE U

79 cHUcTeMaTH3alus 3HaHHM. | 29men bu6mmoreka [IOK
Ciyualinble BEJIMYNHBI U https://m.edsoo.ru/00b2efb3
pacrpeneneHus
[ToBTOpenue, 0600IIEHUE U
cHUcTeMaTh3alus 3HaHH. bubmuoreka [JOK

30 . 1 30Hep,

CiyyaliHble BEJIMYUHBI K https://m.edsoo.ru/1cc2df8f
pacrpeeneHus
[ToBTOpeHme, 0600IICHUE U

31 CUCTEMaTH3alMs 3HAHUH. 1 31men bu6mmoreka [JOK
MarteMaTHdeckoe 0KuIaHue https://m.edsoo.ru/aeal298c¢
CIIy4ailHON BEJTMYMHBI
[ToBTOpeHwue, 0600mEeHNE 1

1 CcHCTeMaTH3aIlvs 3HAHHH. | 32men bubmuoreka [JOK
MaremaTuuecKkoe OXKUAaHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHON BETMYMHBI

bubmnoreka [IOK

33 HTorosast KOHTpoJbHAs paboTa 1 33Hes httns://m. edsoo r/0fd6d597

34 [ToBTOpenue, 0600IIEHUE U | 34men bu6mmoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.1u/5006273¢

OBUIEE KOJIMYECTBO YACOB I10 14
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KITACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero 001ero 06pa3oBaHus

6

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

YuTtath ¥ CTPOUTH TAOJIHUIBI U JHArpaMMbl

6.2

OnepupoBaTh MOHATHSIMH: CcpelHee apudmeTrnyeckoe, MeaAHaHA,
HauOoJblllee, HAaUMEHbIEE 3HAUCHHE, pa3MaX MacCHBa YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATHUSAMHU: CIy4alHbI 3KCHEpUMEHT (ONBIT) U
ciiyyaiiHoe CcOOBITHE, DJIEMEHTAapHOE COOBITHE (3JIEMEHTapHBIA HCXOJ)
CIIy4yallHOTO  OIIbITa;  HAXOAWTb  BEPOSATHOCTM B  OIBITaX C
PaBHOBO3MOXHBIMHU CIyYalHBIMM COOBITHUSIMHU, HAXOAWTh U CPaBHHUBATh

BEPOATHOCTH COOBITHI B U3YUEHHBIX CIIyYalHBIX 3KCIIEPUMEHTAaX

6.4

Haxomute ¥ ¢GopMynnpoBath cOOBITHS: IepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, NPOTHUBOIOJIOXKHOE IAHHOMY COOBITHIO;
NOJIb30BAaThCS  AMarpamMmMamMu  Dijepa .  (QopMylioil  cioxeHus

BEPOATHOCTEN MPH PEIICHUH 3a]1a4

6.5

OnepupoBaTh TMOHATUSMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOJUTh BEPOATHOCTH C MOMOIIBIO MpaBUIa YMHOXKEHUS, C

MIOMOMUIBIO JIEpEBA CIIy4aliHOTO OIIbITA

6.6

[TpumeHsITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4

6.7

OHepI/IpOBaTB IMOHATHUAMU: UCIIBITAHNEC, HC3aBUCUMBIC UCHBITAHUA, CEPUI
I/ICHBITaHI/II\/'I, YCIICX U HCYyJa4Ya; HAXOAUTb BECPOATHOCTU COOBITHII B cepun
HE3aBHUCHMBIX HCIBITAHUMN A0 HIEpBOTO yCliexa, HaAXOAWUTb BCPOATHOCTH

COOBITUI B C€pUU UCTIBITAaHUN bepHym

6.8

OHepI/IpOBaTL ITOHATHUAMU: cnyqaﬁHaﬂ BCJIMYMHA, PaCIpCACICHUC

BEPOSATHOCTEH, AMarpaMma paciupeaeseHus




11 KIIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
00pa30BaTeILHON NPOrpaMMbl CpelHero 001ero 00pa3oBaHus

5

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUM CIIy4YalHOW BEJIMYMHBI IO

pacnpeaciICHUIO UJIK C IIOMOLIBIO JUarpamMm

5.2

OHCpI/IpOBaTI: MOHATUECM MATCMATUYCCKOTO OXKHUAaHHA, MPUBOAUTH
NpuUMEPLBI  TOTO, KaK MNPUMCHACTCA  MAaTEMaTHU4YCCKOC OXXKHIaHUEC
CJ'Iy‘-IH.fIHOfI BCIIMYHMHBI, HaXOAWUTb MATCMATHUYCCKOC OXHIAAaHHUEC IIO

JAHHOMY PacHpe/IeIICHHUIO

53

HmeTs npencTaBieHue 0 3aKOHe OOJIbIINX YHUCE

54

HmeTs MMPEACTAaBICHHUEC O HOpMaJIbHOM PAaCIpCACICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 3J1EMEHT COACPKAHUSA
Kon
6 Teopus BeposATHOCTEN U CTATUCTUKA
[IpeacraBnenue JOaHHBIX € [OMOIIbIO Tabimun W auarpamm. Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJbllee M HAaUMEHbIIEE 3HAYCHMs, pa3Max,
JUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CnyuaiiHple SKCIEpUMEHTHI (ONBITHI) M CIy4ailHble COOBITHS. DIeMEHTapHBIC
coObITust (MCcx0/b1). BeposTHOCTH ciydaifHOTO COOBITHSA. BAM30CTh 4YacTOTHI |
6.2 BEPOSATHOCTH cOObITUH. CilyyaiiHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
cOOBITHSIMA.  BeposiTHOCTH ~ COOBITHIA B ONBITaX C  PaBHOBO3MOXKHBIMHU
AIIEMEHTaPHBIMU COOBITUSIMU
63 Omnepanuu Hajg COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, IMPOTUBOIOJIOKHEIE
' coOpITus. JlnarpamMmsel Ditnepa. @opMyiia CI0KEHHS BEPOSTHOCTEMN
6.4 VYcnoBHas BEpOSATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBo  CiydalHOro
' sKkcriepuMenTta. @opmyra moaHoi BeposTHOCTU. HezaBucruMblie cOOBITHS
6.5 KombOunaropuoe mpasuino ymHoxenus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsauk [lackans. @opmyna bunoma HeroToHa
bunapHblii cioyuyaliHbli ONBIT (MCHBITAHUE), ycmex M Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepus HE3aBUCHUMBIX UCHBITaHWM 10 TmepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Crnyudaiinas BennunHa. Pacnipenenenue BeposiTHOocTel. [[narpamma pacnpeneneHus.
' [Tpumeps! pacnpeesieHnid, B TOM YHCIIEe T€OMETPUIECKOe U OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblIii 3J1eMEHT COACPKAHMUS
5 Teopus BEpOATHOCTEN U CTaTUCTHKA
5.1 UuciioBble XapaKTEPUCTUKHU CIYYAWHBIX BEJIMYMH: MAaTEMAaTHUYECKOE OKHJIaHUE,




JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [IpuMepsl mpuMeHeHUsT MaTeMaTUYECKOTO
OXuJaHus, B TOM YHCIIC B 3aJgaydyax U3 HOBCGI[HGBHOﬁ JKU3HU. Marematndeckoe
OKHMJIaHWE OWHAPHOW CIIy4ailHOW BEIIMYMHBI. MaTeMaTH4YeCKOe OXKHIAHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaTeMaTuuecKoe OXKUJAHUE U JTUCIIEPCUsi TE€OMETPUUECKOTO

1 OMHOMUAJIBHOT'O pacIipe/ieIeHH

3akoH OOJIBIIMX YMCEN W €ro POojib B HAayKe, MpUpoJie M obOmecTBe. BrIOOpoUHBIH

52

METOJ UCCIIEIOBAaHUN

[Ipumepsl  HeNpepbIBHBIX  CIy4YaWHbIX BeaW4YuH. [loHATHE O IUIOTHOCTH
53 pacripenenenus. 3aaaqn, MPUBOAIINE K HOpMAIbHOMY pactpeaenenuto. [lonstue o

HOPMaJIbHOM PACIpCACICHUN




IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 0011ero
o0pa3oBaHus

Bnanenue wetomamMum J10Ka3aTelbCTB, QJITOPUTMAMM  PEIIEHUS 3ajady;
yMeHHe (QOpMYyIUPOBAaTH W ONEPUPOBATH TOHSATUSMHU: OTpEJCIICHUE,
aKCHOMa, Teopema, CIEeJCTBUE, CBOMCTBO, MpPU3HAK, JOKA3aTeJIbCTBO,
paBHOCHIbHBIC (DOPMYJIIMPOBKH; TPUMEHSATh HMX; YMEHHE (OpPMYIHUPOBATH
o0paTHOE U TPOTHUBOIOIOKHOE YTBEPKACHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYECKOM  MHAYKIUH;
MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKACHUS MPHU PEIICHUH 3a]a4, OlLICHUBATh
JIOTUYECKYI0  TPaBUIBHOCTh  PACCYXKIACHHWHM; YMEHHE  OINEPUPOBATH
MOHATUSMUA: MHOKECTBO, TMOJAMHOXKECTBO, OIEpalliyd HaJ MHOXECTBAMHU;
YMEHHE UCIO0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar AJis ONHUCaHus
peaTbHBIX MPOLIECCOB U SIBJICHUN M MPH pEIICHUU 3a7ad, B TOM YHUCIIE U3
IpYyruX Y4eOHbIX MPEAMETOB; yMEHHE ONEpUpOBaTh MOHATHUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha TIIOCKOCTH, YMEHHE 3a/JaBaTh U
OMHCHIBATh Tpadbl Pa3NTUYHBIMU CIIOCOOAMU; HCIIOJIB30BaTh Tpadbl MpH
pelieHny 3aaad

YMeHue omnepupoBaTh MOHATUSAMHU: HATYypaJbHOE YHCIO, LEJIO0E YHUCIIO,
CTENEHb C IIeJIbIM MOKa3aTeleM, KOPEHb HaTypajJbHOM CTENEHH, CTEIEHb C
palMOHAJIbHBIM IOKA3aTeJIeM, CTENEHb C JEUCTBUTEIbHBIM IOKAa3aTENIEM,
JorapumM 4yuciaa, CUHYC, KOCHHYC M TAaHICHC IPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJII0, PAlMOHAJIbHOE 4YHUCIO, HUpPpaAlMOHAJIbHOE YHUCIIO,
MHOX€ECTBa HaTyPaJbHbIX, LEJIbIX, PAIUOHAIBHBIX, IEHCTBUTEIBHBIX YHCET,;
YMEHUE HCIOJb30BaTh MPU3HAKU JAEIMMOCTH, HAUMEHBIUIUN OOLIuii
JenuTeNh M HauMeHblllee ofliee KpaTHoe, ainroputM EBkimpa npu
peLICHUH 3a/la4; 3HAKOMCTBO C Pa3IMYHBIMH IO3ULUOHHBIMU CHUCTEMaMH
CUHCIJICHUS; YMEHHE BBINOJIHATh BHIYUCICHUE 3HAUYCHUM U MpeoOpazoBaHUs
BBID@KEHUI cO cTemeHsMHU M Jorapupmamu, npeoOpa3oBaHUs IpPOOHO-
pallMOHANbHBIX  BBIPAKEHUH;  yYMEHHME  ONEPUPOBATh  MOHATHSAMMU:
HOCJIEI0BATENbHOCTh, apU(pMeTHdecKas Mporpeccus, TIeoMeTpUudecKas
nporpeccusi, OecKOHEYHO yOBIBalolIasi TeoMeTpUYecKas IPOrPecCHs;
YMEHHME 3aJaBaTh IIOCJIEIOBAaTEIBHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKYpPpPEHTHBIX (hOpMyJI; yMEHUE ONepUpoOBaTh MOHATHUAMHU: KOMILICKCHOE
YHUCII0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb M apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCeIN
(reomeTpuyeckas, TpUTOHOMETpUYecKass U ainreOpandeckas); yMeTb
POM3BOJUTHh apU(PMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMH;




NPUBOJUTH MPUMEPHI UCIIOJIB30BAHUSA KOMILUIEKCHBIX YHCEI; ONEpHUpOBATh
MOHATHAMHU:  MaTpuma 2x2  u  3%3, omnpeaeiauTeab  MaTpUIbI,
TE€OMETPHUYECKUN CMBICI OTNIpeAeTUTENs

YMeHue onepupoBaTh MNOHSTUSAMU: pPallMOHAIbHBIE, HpPpPALUOHATIbHBIE,
MOKa3aTelIbHbIC, CTEMECHHBIC, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUIECCKUE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
TOKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEeMa ypaBHEHMH U HEPAaBEHCTB, pPaBHOCUIBHOCTh ypaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE pelaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI
C TOMOIIBI0 Pa3IMYHBIX MPUEMOB; pellaTh ypaBHEHUS, HEPAaBEHCTBA M
CUCTEMBI C IapaMeTpOM; IPUMEHATh YPaBHEHHsI, HEPABEHCTBA, X CUCTEMBI
JUISL pellieHrsT MaTeMaTHYeCKUX 3aJad M 3aJad U3 Pa3IUyHBbIX oOiacteit
HAYKH U pealIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMM: (QYHKIMS, UETHOCTh (DYHKUIHH,
HNEPUOJUYHOCTh (DYHKIUH, OrpaHMYEHHOCTb (YHKIHMH, MOHOTOHHOCTb
byHKIMHA, SKCTpeMyM (YHKIMH, HAauOOJbIlee W HAaUMEHBIIEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKE, HeNpepbiBHAs (DYyHKIMs, aCHMOTOTHI rpaduka
(GyHKLIUU, nepBas W BTOpas IPOM3BOJAHAS (YHKLUHU, F€OMETPUYECKUN U
¢u3uueckuif  CMBICA  HPOM3BOJIHOW, MEpBOOOpa3Has, ONpeAeTIEHHBIN
UHTErpajl; yMEHHE HaXOIUThb AaCUMOTOTHl TIpaduka (QYHKLUHHU; yMEHHUE
BBIUNCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3ULIUU
(GYyHKLUUH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpapuky QyHKIUH; yMEHHE
HAXOJUTh MPOU3BOAHBIC 3JEMEHTApHBIX (YHKUMH; YMEHHUE HCIIOIb30BaTh
HOPOM3BOJHYIO JUIsl MCCIEeNOBaHMA (DYHKUUI, HAaXOAUTh HauWOOJIbLINE U
HaVMEHBIINE 3HAYeHHs (YHKUUH; CTPOUTH TpaduKH MHOTOWICHOB C
UCIIOJB30BAaHUEM  allapaTa MaTeMaTHYECKOro aHalINW3a; IPUMEHATh
IPOU3BOJHYIO JUISl HAXOXKJIEHUS HAWJIy4dlIero peuieHHs] B MPUKIAIHBIX, B
TOM YHCJI€ COLIMAJIbHO-3KOHOMUYECKUX U (PU3MYECKHX 3a/lauax; HaXOJIUTh
IIomaau U 00bEMBI (QUTYp C MOMOIIBI0 MHTErpaja; NPUBOJUTH MPUMEPHI
MaTeMaTHYECKOT0 MOJCIUPOBAHUA C TIOMOILIbI0  TU(epeHIIHaTbHBIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKUIUH, oOpaTHAs (QYHKIUS,
KOMIO3UIMS  (DYHKIMHA, JuHeWHas QyHKUUS, KBagpaTH4Has (QyHKIU,
panMoHanbHas (QYHKIMSA, CTeNeHHas (YHKIUS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKLMH, IOKa3aTelbHas H
jgorapumuyeckasi (QYHKIHWW; YMEHHE CTPOUTh TpauKH H3YIEHHBIX
($YHKUUH, BBIIONHATH MPeoOpa3oBaHus TpapuKoB (GYHKIMN, UCIOIB30BATh
rpaduKy U U3YYCHHUS MPOIECCOB W 3aBHCUMOCTEH, TPU PEIICHUU 3a]1a4
U3 JPYTUX y4eOHBIX MPEIMETOBH 3aJad M3 PEaTbHOHM >KU3HM; BBIPAXKATh
dopMyTaMu 3aBHCUMOCTH MEXIY BEIMYMHAMH; HCIOJIH30BATh CBOICTBA U
rpadukn  (QyHKIUA A0 pelieHus ypaBHEHHWH, HEPaBEHCTB W 3a1ad C
napameTpamu; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
pELLICHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 33/JaYd pa3HBIX TUMOB (B TOM YHCIE Ha
MPOLEHTHI, JOJU W YacTH, Ha ABW)KEHHE, paboTy, CTOMMOCTb TOBAapOB M
YCIIyT, HAJOTH, 33aJla4il U3 O0JIACTH YNpaBJICHHs JTUYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCIOBHMIO 3aJaud, MCCIEAOBAaTh IIOJYyYEHHOE pELIEHUE W
OLICHMBATh TPABIONOAOOHOCTh pE3yNbTaTOB; YMEHHE MOJEIHPOBATh
peallbHbIe CHUTyalliM Ha $3bIKE MaTEeMaTHKH; COCTaBIIATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 33/1a4H, UCCIEI0BATh
IOCTPOCHHbIE ~ MOJEIM C  HUCIOJb30BaHWUEM  ammapara  ajureOpsl,
UHTEPIPETUPOBATH MOJYUCHHBIN pe3ynbTar

YMeHHe oInepupoBaTh MOHATHIAMH: CpeaHee apu(MeTHYecKoe, MeauaHa,
HauOoblllee ¥ HAMMEHbIIEE 3HAUYCHUS, pa3MaX, AUCIEPCHUs, CTaHIApTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE H3BJICKaTh, WHTEPIPETHPOBATH
uHbOpMAIIMIO, TIPEJICTABICHHYIO B Ta0NMIlaX, Ha JuUarpammax, rpadukax,
OTPaKAIOIIYI CBOWMCTBA PEajbHBIX IMPOIECCOB U SBJICHUMN; MPEICTABIATH
uHPOpMAIIMI0O C TIOMOINBIO Ta0NWIl W  JAUarpaMM; HUCCIIEIOBATh
CTAaTHCTUYECKUE TaHHBbIE, B TOM 4YHUCJIE€ C NpPUMEHEHHUEM TrpaduuecKkux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; rpaduecKu MCCIEI0BATh COBMECTHBIC
HaAOIIO/IEHUS C IOMOIIBIO JUarpaMM pacCerBaHUs ¥ TUHEHHON perpeccun

YMeHue onepupoBaTh NOHATHAMH: CIy4YalHBId ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIY4YallHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSTHOCTb C HCIOJIb30BaHHEM TIpaUYecKMX METOJ0B; HPUMEHSThH
(GopMyNbl CIIOKEHUSI M YMHOXEHHS BEpOATHOCTEH, (opMyny MONHOM
BEpOSATHOCTH, (popmyny BepHymiu, komOuHATOpHbIE (GakThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHI; YMEHHE ONEepUpPOBATH
NOHATUAMM:  CIy4yaillHasT BEJIIMYMHA, pPAclpelesieHue BEPOSATHOCTEH,
MaTE€MaTU4YeCKOe OKHMJIAaHHWE, IUCHEPCUs W CTAaHJAPTHOE OTKJIOHEHUE
CIlyualfHOW  BENMYMHBL, (YHKUUU  paclpeieseHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTE€JIbHOTO U HOPMAJIBHOTO PACHPEIEICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACHpENeNICHUN U pEelICHUs 3a]ad;
3HAKOMCTBO C IOHATHSMU: 3aKOH OOJIbLIMX YHCEJN, METOJbl BHIOOPOUYHBIX
UCCJIEIOBaHM; YMEHHUE IPUBOAUTH IPUMEPHI IPOSBICHUS 3aKOHA OO0JIBIINX
yHucesl B MPUPOIHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE OINEPHUPOBATH
NOHATUSAMH: COYETaHWE, IMEPECTAHOBKA, YMCJIO COYETAaHWM, YHUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NpPUMEHATh KOMOWHATOPHBIE
GakThl M pacCyXAEHUs s pelleHus 3aJay; OLEHUBAThb BEPOSTHOCTH
pearbHbIX  COOBITHH;  COCTaBJIATh  BEPOSATHOCTHYIO  MOJEIb MU
MHTEPIIPETUPOBATh MOJIYUECHHBIH pe3ynbTar

YMeHue  onepupoBaTh  NOHATHUSAMM:  TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YIJa, IUIOCKUM YToJI, 1BYIPAaHHbBIN
YroJjl, TPEXTPAHHBINA yTOJ, CKPEIIMBAIOIIUECS MPSAMBIE, MapaJIEIbHOCTD U
NEPHEHANKYISIPHOCTD NPSAMBIX U TUIOCKOCTEH, YTOJI MEXIY MPSMBIMHU, YIOJ
MEXAY NMPSAMON U IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMHU, PACCTOSIHHE OT




TOYKHU 10 IINIOCKOCTH, PACCTOAHUC MCKIAY IPAMBIMHU, PACCTOSHHUC MCIKIY
IIJIOCKOCTAMHK, YMCEHUEC HMCIIOJIB30BAaTh IIpHU PEIICHUMU 3aJad HU3YUYCHHBIC
q)aKTLI U TCOPEMBI INIAHUMCTPHUU, YMCHUC OLICHUBATH PA3MCPLI 00BEKTOB
OKpyXKarmero Mhpa, CTpOUTb MAaTEMaTHYECKHUE MOACIW C IIOMOMIBIO
TCOMECTPHUICCKUX MOHATUN U BCJIIMYMH, peUlaTb CBA3aHHBIC C HHUMU
IMPAaKTHUYCCKUC 3aJa94n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpPBI, 00BEM QUTYDHI,
MHOTOTPaHHMK, MPABUIbHBII MHOTOTPAaHHUK, CEUYEHHE MHOTOI'paHHHKA,
KyO, mapajulenenumnesn, Nnpu3Ma, NOUpamMuaa, Qurypa U IMOBEPXHOCTb
BpallleHHs, LWINHAP, KOHYyC, wmap, cdepa, Iuomanb cdepsl, IUIOMAIb
IIOBEPXHOCTU MHMpaMM[bl, MPU3MBI, KOHyca, LWINHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO — MapajUlefienuneaa, MUPaMuabl, NPU3MBblL, LWIKHApA,
KOHycCa, Ilapa, pa3BépTKa IMOBEPXHOCTH, CEUYECHUS KOHyca M LWJIMHApA,
napajjieNbHble OCH WM OCHOBaHMIO, CEYeHHE Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LMIMHIAPA, KOHYCa; YMEHHE CTPOMTb CEeueHHe
MHOTOTpaHHMKA, M300pa)kaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BPALLEHUS, UX CEUCHHsI, B TOM YHCJE C IOMOIIbIO JIEKTPOHHBIX CPEACTB;
YMEHHE MPHUMEHSTh CBOWCTBA T'€OMETPUUECKUX (UTYp, CAMOCTOATEIBHO
(dbopMyIMpOBaTH ONMpeAeICHUsI U3Y4aeMbIX (UTYp, BBIABUIaTh TMIOTE3bI O
CBOMCTBaX M TMpPHU3HAKAX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBATHUIM
OmpoBepraTh MX; YMEHHE MPOBOAMTH KiIAacCHPHUKaLUI0 QUryp IO
pa3MYHBIM TIPU3HAKAM, BBHIMONHATE HEOOXOAWMBIE JIOTIOJHUTEILHBIC
IIOCTPOEHHUS

11

YMeHue onepupoBaThb ~HOHATHSMM:  JBWXKEHME B  IPOCTPAHCTBE,
napajieNIbHbId TEPeHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MON00Us, TOJAOOHBIE (UTYpBI; YMEHHE
pacro3HaBaTh paBHbIE W TMOJOO0HBIE (UTYpPBI, B TOM YHCIE B TPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BATh I'€OMETPUUYECKHE OTHOIICHUS MPH
pelIeHNH 3a7ad; HaXOMUTh T'€OMETPUYECKHE BEIUYMHBI (JUTMHA, YTOJI,
IUIOIIA/1b, 00BEM) MPU PELIEHUH 3a7a4 U3 IPYIUX y4eOHBIX IPEIMETOB U U3
pearbHON KU3HM; YMEHHE BBIYUCISATH T€OMETPUYCCKHIE BEIMYUHBI (JUTHHA,
yroj, IIomanab, 00bEM, IUIOMIAJh MOBEPXHOCTH), HCIOIb3Ys H3YUECHHBIC
GopMyIBI ¥ METOIBI, B TOM YHCIIE: TUIOMAJb MOBEPXHOCTH THPAMHUIIBI,
OpU3MBI, KOHyCa, LWIMHApA, IUomans cdepbl; o00bEM  KyOa,
IOPSAMOYTOJIBHOTO  MapajUleNieNuneaa, MNUPaMuabl, NPU3MBblL, LWINHAPA,
KOHYca, Il1apa; yMEHUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYp

12

YMeHue onepupoBaTh MOHATHUSAMHU: MPSIMOYTOJIBHAS CHUCTEMa KOOPJIWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NpOM3BEICHNE BEKTOpa Ha YHUCIIO, pa3JIOKEHHE BEKTOopa 1o 0Oaswucy,
CKaIsIpHOE TPOW3BEICHWE, BEKTOPHOE MPOW3BEIACHHUE, Yrol MEXIY
BEKTOPAMH; YMEHHUE MCTIOIH30BaTh BEKTOPHBIN M KOOPAUHATHBIA METOT JISI
pelIeHns reoOMeTPUUECKUX 3aa4 U 3a7a4 APYyTuxX y4eOHbIX TPEeIMETOB

13

YMeHne BI)I6I/IpaTI) HOI[XOI{?IHII/Iﬁ MCTO AJid pCIICHUA 3aaadyu; IMIOHUMAHUC




3HAYUMOCTH MaTeMAaTUKH B HW3YYEHHHM NPUPOIHBIX M OOIIECTBEHHBIX
IPOLECCOB U SABJICHUH; yMEHHE pAaclo3HaBaTh TPOSBICHHE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHHE MPUBOAHUTH NMPUMEPHl MAaTEeMAaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAYKHU




IHEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBCpHEMbIﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIYUCICHUS
1.1 | HarypanpHsble u nienble yucna. IlpusHaku 1e1uMoCTy LHENbIX YUCE
12 Panmonaneupie  unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE APOOM, TPOILICHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaiabHOW cTeneHu. [leiicTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMU HaTypalbHON CTETIEHU
14 Crenens ¢ nensiM nokasareseM. CTeneHb ¢ palMOHAIBHBIM MoKa3areneM. CBOMCTBa
’ CTETIEHH
L5 CuHyCc, KOCMHYC M TaHTE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 | Jlorapudm uucna. JlecsTuuHbie U HATYpaJbHbIE TOTaPHPMBI
JleiicTBuTenbHble yncia. ApudMeTH4YecKre onepanuy ¢ AeMCTBUTEIbHBIMU YUCIIAMU.
1.7 | TlpubnmxEHHBIC BBIYMCICHUS, IPABIIA OKPYTJICHUS, IPUKUIKA U OIEHKA pe3ysibTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKeHUH
1.9 | KommiekcHsle uncia
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 | Uenslie u ApoOHO-pallMOHATLHBIE YPABHEHUS
2.2 | HppauuoHajibHble YpaBHEHUS
2.3 | TpuroHomeTrpu4ecKue ypaBHEHUS
2.4 | Iloka3zaTenbHbIE U JIOTAPUPMHUUECKUE YPAaBHEHHS
2.5 | Uensie u ApoOHO-pallMOHATEHBIC HEPABEHCTBA
2.6 | HppauuoHanbHble HEpAaBEHCTBA
2.7 | Tloka3zaTenbHbIC U JOorapu(MHUUECKHE HEPABCHCTBA
2.8 | TpuroHomerpuueckne HEpaBEHCTBA
2.9 | Cucrtemsl U1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | VYpaBHEeHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuua cuctemMbl JMHEHHBIX ypaBHEHUN. OnpeesinTenb MaTpHUIIbl
3 QyHKIUHN U TpapuKu
31 Oynkius, crnocodbl 3amanus (Gyskuuu. ['paduk Qynknum. B3aumuHo oOpaTHBIE
' ¢bysaknun. Yétaeie u HeuéTHBIC QyHkmu. [lepuoamueckue GyHKIUU
3.2 | OOnactp ompeneneHus U MHOXKECTBO 3HadeHwit Qynkuuu. Hynu ¢yHKIuu.

[TpoMexyTkn  3HAKOMOCTOSHCTBA.  IIpoMEXyTKH  MOHOTOHHOCTH  (DYHKIIMH.




MaxkcuMymbl 1 MUHUMYMBI pyHKIMH. Hanbosbiiee u HanMeHblee 3HaueHne QyHKIUN
Ha MPOMEXYTKE

Crenennast QyHKIHS ¢ HaTypaJIbHBIM U LIEJIBIM IMMOKaszareneM. EE cBoiicTBam rpaduk.

33 . .
CaoiicTBa U rpa UK KOpHS 1-0M CTETIeHU
3.4 | Tpuronomerpudeckue QyHKINHU, UX CBOMCTBA U rpaduKu
3.5 | Iloka3arenbHas u JorapupmMuyueckas GyHKLIUHU, UX CBOMCTBA U rpaduku
16 Touku pa3peiBa. AcuMOTOTH TpadukoB GyHKIM. CBOHCTBA QYHKIIMIA, HEIPEPHIBHBIX
' Ha OTPE3Ke
3.7 IlocienoBaTenbHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEH
3.8 | Apudmernueckas u reoMeTpruecKas nporpeccun. @opmyia CI0KHBIX MPOLEHTOB
4 Hayana maTemaTuueckoro aHanmsa
4.1 [TpousBoanas ¢pynkuuu. [I[pon3BoIHbIE dJIeMEHTAPHBIX (DYHKITHI
[Ipumenenne mnpou3BOAHONM K HCCIEAOBaHUIO (YHKIUMHA HAa MOHOTOHHOCTh U
4.2 | okctpemymbl. Haxoxxaenne HauOOJIBIIETO0 W HAMMEHBIIETO 3HAU€HUS (QYHKIMU Ha
OTpe3Ke
4.3 | IlepBooOpasnas. MuTerpan
5 MHoOXkeCTBa U JIOTHKA
5.1 MHoecTBO, onepaiu HaJ MHOXecTBaMu. Jluarpammel Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposaTHOCTH
6.3 | KomOunartopuka
7 I'eomeTpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHuKHN
7.4 | Tena u MOBEpXHOCTHU BpallleHUs
7.5 | KoopauHaTbl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

1. E.A. bynumoBuy, B.A. bynbrueB MTHHOBallMOHHBIN y4€OHO-METOIUYECKHIA
komiuieke «BEPOSATHOCTD I CTATUCTHUKA B mKoiIbHOM Kypce
marematuku»Mocksa — Kaiyra, 2008

2. Ope. O. «I'pads! 1 ux npumenenue», 1965

3. Vuncon P. «Bsenenune B Teopuro rpadony, 1977

4. Trwopun 1O. H. u np. Teopus BeposSTHOCTEN U CTATUCTHUKA.
OkcnepuMeHTalbHOEe yueOHoe mocooue st 10 u 11 xkmaccon
obmeoopazoBarenbHbIX yupexaenuii / 0. H. Tropun, A. A. Makapos, U.
P. Beiconkuii, 1. B. Amenko. — M.: MITHMO, 2014

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bubnuoteka [IOK https://lesson.edu.ru/catalog/

2. POII — Poccuiickas 3nekTpoHHas mikoia https://resh.edu.ru/

3. Cucrema OHJIAliH-3aHATHI W MOATOTOBKM K 3K3aMeHaM, oOpa3oBaTeibHas

mwiatdopma «AKmace» https:// www.yaklass.ru/

4. Omnnaiin miatdopMel I TOATOTOBKM K dk3ameHaM «Perry OI'Dy, «Pemry

BIIP» https://oge.sdamgia.ru/ https://vpr.sdamgia.ru/

5. O6pa3zoBarenbHas mwiaThopma «Yuu-py» https://uchi.ru/

6. becruatnas nudponas miatdopma st 00ydeHUs OCHOBHBIM IIKOJIbHBIM

npenmeram «SHnekc-yueOHuK» https://education.yandex.ru/main/
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