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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yuyeOHOro Kkypca «BeposATHOCTh M CTaTHCTHKa»
6a3oBoro ypoBHs misi oOyvaroruxcs 10 —11 kmaccoB pa3paborana Ha OCHOBE
®denepalibHOTO  TOCYJApCTBEHHOTO 00pa30BAaTEIbHOTO CTaHAApTa CPETHEro
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABIIEMbIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCUUCKOTO
oOpa3oBanus. Peanmzarusi mporpaMmbl OOSCIICYMBACT OBJIAJICHUE KITFOYCBBIMHU
KOMITETEHLIUSMH, COCTaBIISIOIIMMH OCHOBY JUISI CaMOPa3BUTUS U HENPEPBIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

VY4eOnbiii Kypc «BeposiTHOCTh M CTaTHCTHKA» 0a30BOI0 YPOBHS SBIISETCS
POJOJIKEHUEM U Pa3BUTUEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1mkoJyibl. Kypc mnpennHasHaueH st (popmupoBaHus Yy OOydaromIuxcs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMS POJIM TEOPUM BEPOSITHOCTEM KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHUs CIy4YallHBIX COOBITUM, BEJIMYUH U
npoueccoB. [lpu u3zydeHum kKypca oOoramjaroTcst MPEACTABICHHS YYalllUXCs O
METOJaX UCCIEA0BAaHU U3MEHUMBOTO MHUPA, PA3BUBAECTCS IOHUMAaHUE 3HAYMMOCTH
M OOLIHOCTM MAaTEMaTUYECKUX METOJIOB IIO3HAHMS KaK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CoaepxaHue Kypca HanmpaBJi€HO Ha 3aKPEIUICHHWE 3HAHUM, MOJYYEHHBIX MPU
M3YYECHHHM Kypca OCHOBHOMW IIKOJIBI M HA Pa3BUTHE NPEACTABIECHUNA O CIIyYaWHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXJIYy HUMHU Ha BaXXHBIX IPUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAIOLIETO MUPA.

B cooTBercTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCT M CTAaTUCTUKA» CpeOHEH IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI
CIIEyIOIllMEe OCHOBHBIE cojAepxkaTelbHble JHUHUU: «CrydailHple COOBITUA W
BEPOSITHOCTIY, «CllydaiiHble BETMYMHBI U 3aKOH OOJIBIIINX YHCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3yYEHUE TE€OMETPUYECKOTr0 U
OMHOMHAIILHOTO paCIpee/IeHNid U 3HAKOMCTBO C UX HENPEPbIBHBIMU aHaJOraMu
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIPEACICHUAMH.

Conepxxanue nuHUM «CrydaiiHple COOBITHS M BEPOSITHOCTH  CIIY>KUT
OCHOBOM [1s1 (DOPMUPOBAHMSI TPEICTABICHUNA O pacHpeesIieHUH BEpPOSTHOCTEH
MEXAY 3HAUYCHHUSIMHU CIIyYalHBIX BEJIMYMH, & TaKXK€ 3Ta JIMHUA HEOO0XOoauMma Kak
0aza I W3yYeHHs 3aKOHA OONBIUX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JAEUCTBYIOLIETO0 B NpUpPOJE U OOIIECTBE U MMEIOIIEr0 MaTeMaTHYeCKYIO



dopmanuzanuio. Cam 3aK0H OOJIBLIIMX YHMCEN MpeJiaraercs B 03HAKOMHUTEIbHOM
¢dbopMe ¢ MUHUMAJIbHBIM HCIIOJIb30BAaHUEM MaTEMATUYECKOro popManus3ma.

Tembl, CBsI3aHHbIE C  HENPEPHIBHBIMU  CIyYaWHBIMU  BEJIMYMHAMM,
AKLIEHTUPYIOT BHHMAaHHE IIKOJIBHUKOB HA OMNMCAHUM M HM3YYEHHH CIy4YalHbIX
SBJIEHUIN C MOMOIIBI0 HENpPEephIBHBIX (PyHKIMHA. OCHOBHOE BHUMaHHUE YAENSAETCS
[OKa3aTeJIbHOMY M HOPMAaJbHOMY PAaCHpEleNICHUsM, MPU 3TOM IPEANONaraeTcs
O3HAKOMUTEJIBbHOE U3Yy4YeHHE Marepuana 0e3 J0Ka3aTeNbCTB MPUMEHSEMbIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BeposSTHOCTP M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | yac B HEJENI0 B TEUYEHUE KAXKJIOro rojga oOydeHwus, Bcero 68
y4eOHBIX YacoB.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBienne JaHHBIX C MOMOINbIO Tabnuun U guarpamm. CpenHee
apudmerrnyeckoe, MeauaHa, HauOOJbIIEE M HaWMEHBIIEEC 3HAYCHUS, pa3Max,
JUCTIEPCHUS M CTaHIAPTHOE OTKJIOHEHHUE YHCIOBBIX HA0OPOB.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (Ucxonbl). BepodaTHOCTh ciydailHOTO cOObITHS. Bau3ocTh 4acToThl U
BEpOSITHOCTU ~ coObITil.  CilydailHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepatuu HajJ COOBITUSMU: NepecedeHne, 00beMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JIuarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOSTHOCTh. YMHOXKEHHUE BEPOSTHOCTEU. JlepeBo CiydailHOTO
skcriepuMenTa. @opmyiia moHoU BeposiTHOCTU. He3aBucumeblie cOOBITHS.

KomMOunaropnoe npaBuio ymHoxkenus. [lepectanoBku u ¢pakropuai. Yucmo
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

buHapHBbIi ciydaiiHbIi ONBIT (MCHBITAHUE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycmnexa. Cepus
HE3aBUCHUMBbIX UCTIBITAHUN bepHyIu.

Cnyuantnas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{uarpamma
pactpenenenus. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHU  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OXXUJAHUE, JUCHEPCUs M CTaHAAPTHOE OTKIOHEHUWE. [lpuMepsl NpUMEHEHUs
MaTeMaTHYECKOro OKHUJaHHUs, B TOM YHCJIE B 3ajJa4aX M3 ITOBCCIAHCBHOMN >KHU3HU.
MaremaTudeckoe oXXujaHue OMHApPHOMW ClydailHOM BeIMYMHBI. MaTteMaTH4ecKoe
OXXMJAHUE CYMMBbl CIy4alHBIX BEJIMYMH. MaremMaThuecKkoe OXUJAaHUE U
JUCIIEPCHS T€OMETPUUYECKOT0 1 OMHOMHUAILHOT'O pacIpe/eIeHUH.

3akoH OOJBIIUX YHCEI W €ro pojb B HayKe, IPUPOJC M OOIIECTBE.
Br160po4HbIii METOT HCCTIEIOBAHMIA.

[Ipumepsl HENpEpBIBHBIX CIy4YaulHbIX BenuuyuH. [loHSATHE O T™IOTHOCTH
pacripenieneHus. 3aiauu, NpUBOASIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue
0 HOPMaJIbHOM PACIPEIACICHHM.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI TPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WiI€Ha POCCUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU MHCTUTYyTaMU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLLJIOMY ¥ HAaCTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIECHUEM
K JOCTHKEHUAM POCCUMCKMX MAaTEeMaTUKOB U POCCUKUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHNE YCTOMYMBOTO Oy AYIIEro.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCcyXICHUH;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas busnueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
GdopmuposaHue 06a308blx KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHPOBATH
OTIpENeICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA IJis OOOOIICHWS W CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpeoOpa3OBbIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JleJaTh BBIBOABI C HCITOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUCHHUH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOH 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BbHIOUpATh HauOoliee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTebckne 1eiicTBUS:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUA WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpMHUPOBATH  THITOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKOoro
0o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXTy
00BEKTaMH, SBIICHUSIMH, IIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUS M BBIBOJIBI IO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TIPOTHO3UPOBATH BO3MOXXHOE pPAa3BUTHE TMPOIECCa, a TAKKE BBHIABUTATH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H,

e BbIOMpaTh UWH(DOpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh HHPOPMAIIHIO, MPEJCTABIATL €€ B Pa3IMYHBIX (PopMax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTh uHbopmaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmSUs,  00ecneyusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

Oo0umenue:



BOCIpUHUMATh U  (GOPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS MO
XOJly peuIeHus 3aJa4l, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX)AaeMOM TEMBI,
po0JIeMbl, pelIaeMoi 3aaul, BbICKAa3bIBaTh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»uBaTh pa3jMyUMe U CXOJCTBO MO3ULMUH; B
KOppPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;
OPEJCTaBIsATh  pEe3yJbTaThl  pEeHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaThb  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON paOOThI MPHU PElIeHNH Y4eOHBIX 3aa4; MPUHUMAThH IIeTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThI, pacripeeNiaTh BUABI pabOT, JOrOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIE€ IITYpPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMU YJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOErO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISATh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUpATh CIIOCOO pelieHus ¢
YYETOM UMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIIbHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMICHHBIX OMIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId W YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHIKEHMS WIM HEJNOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpeAHee  apupMETHYEeCKoe,  MeAHaHa,
HauOoJuibllIee, HAMMEHbBIIIEEe 3HAaU€HUE, pa3Max MaccCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOe
cOOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HMCXOJ) CIYy4YalHOTO OIBITA;
HAXOJHUTh BEPOSTHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITUSIMH,
HaXoJWTh W CpPaBHMBATh BEPOSITHOCTH COOBITUH B HW3YUYEHHBIX CIy4yailHbIX
AKCIIEPUMEHTAX.

Haxonute u QopMynupoBaTh cOOBITHSA: TIE€pECEUYEHHE M OO0bEAHHEHHE
JaHHBIX  COOBITHI, CcOOBITHE, TPOTHBOIOJOXHOE JaHHOMY  COOBITHIO;
MOJIb30BaThCs TMarpaMmamu Jiiepa u HOpMyJIOil CI0KEHUS BEPOSITHOCTEU TPH
peleHnHy 3aaa4.

OnepupoBarh MOHATUSMU: YCIOBHAsl BEPOATHOCTh, HE3aBHCHUMBIE COOBITHS;
HaXOJIUTh BEPOSATHOCTH C IOMOIIBIO MPABUJA YMHOXKEHHS, C MOMOILIBIO JepeBa
CJIy4alHOI0 OIbITA.

[TpumeHsaTh KOMOMHATOPHOE MTPABUIIO YMHOKEHHUSI PU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATUSMH: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpPHUS
UCIBITAaHUHM, yCIeX M HeyJaya; HaxXOAWTb BEPOATHOCTU COOBITUH B CEpPHUH
HE3aBUCUMBIX HUCIIBITAHUN 1O TIEPBOT0O yCIEXa; HAXOIUTh BEPOATHOCTH COOBITUH B
CEpUHU UCIIbITAHUU bepHyu.

OnepupoBaTh  NOHATUSAMH:  CIy4YalHasT  BEJIMYMHA,  PaCIpEICICHUE
BEPOSITHOCTEW, TMarpaMmMa pacipeieseHusl.

11 KITACC

CpaBHHUBaTh  BEPOSATHOCTA  3HAYEHUW  CIIy4YallHOM  BEJIMYUHBI IO
PacIpeneNICHUIO UK € IIOMOIIBIO TUArPaMM.

OnepupoBaTh MOHITUEM MATEMAaTUYECKOTO OKHUIAHUS; IPUBOJIUTH HPUMEPBHIL,
KaK IPUMEHSAECTCS MATEMAaTHUYECKOE OXXUJIAHUE CIy4YalHOW BEJIUYUHBI HAXOIUTh
MaTEMaTUYECKOE OKHUIAHUE 110 TaHHOMY PacCIIpeIEIICHUIO.

HmeTh npeAcTaBieHHE O 3aKOHE OOJIBILINX YHCET.

NmeTp npencrasiieHue 0 HOPMAJIbHOM PACIPEACIICHNM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaunMeHnoBaHmne pa3aeaoB U TEM nudpoBbie
Ne i/m P KoHTpoibHbI IIpakTH4eckue (up )
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
e padoThI padoThI
pecypchl
) [IpencraBnenue JaHHBIX U ONUCATEIbHAS 4 bubmmorexka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
Cry4aiiHble OTIBITHI U CITyYaiiHbIE COOBITHS,
2 OINBITHI C PABHOBO3MOKHBIMU 3 1 buGnnorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapHBIMU UCXO0JIaMU
3 Onepanuu HaJ COOBITHSIME, CITOXKEHHE 3 bu6mmoreka [JOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcioBHas BEpOATHOCTb, IEPEBO
4 CIIy4aifHOTO OTbITa, (hOpMyIIa MOJTHOMN 6 brbmmorexa [TOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCThH COOBITUI
bubnnoreka IHOK
5 §) 4
DIIEMEHTEI KOMOUHATOpHKH https://m.edsoo.ru/e0b7b0f1
6 CepuH 1ociaeq0BaTeIbHBIX UCIBITAHUN 3 1 bubmmorexa [IOK
p 4 https://m.edso0.1ru/e0b7b0f1
7 CayyaiiHble BEIMYMHBI U pacipeacaeHus 6 bubmorexa LOK
y pactpen https://m.edsoo.ru/e0b7b0f1
bu6nuoreka [JOK
7| 2
8 O0001IeHrEe U CUCTEMATH3aLM 3HAHUN 5 httos://m.edsoo ru/e0b7bOf]
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeM (ungposbie)
Ne i/m KoHnTposbHbI IIpakTH4eckue
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypchl
MaremaTuueckoe OKHAAHUE CIydaiiHON buGnnorexa [IOK
1 y 4 https://m.edsoo.ru/5fbeSde
BCIUYHHBI )
Jlucriepcust U CTaHIAPTHOE OTKIIOHEHUE bubmmorexa I{OK
2 vp N p 4 1 https://m.edsoo.ru/5fbc5de
CIIy4aliHOM BEJIMYMHBI :
bubnmoreka [IOK
3 3aKOoH OOJIBIINX YUCET 3 1 https://m.edsoo.ru/5fbeSdc
1
HenpepriBHbIC CIydalfHBIC BEIIMINHBI Bubmorexa TOK
4 pep y 2 https://m.edsoo.ru/5fbe5de
(pactipenenenust) |
but6mmoreka [{OK
5 HopwmainbsHoe pacnipeneneHus 2 1 https://m.edsoo.ru/5fbeSde
1
bubnuoreka [JOK
IToBTOpenue, 0000ImIEHHE
6 BTOPEHH B Hlf 1 19 2 https://m.edsoo.ru/5fbe5dc
CHCTEMAaTH3aIs 3HAHUI {
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acos JJIeKTPOHHBIE
Ne Hdara undgpoBbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoTbI e padoThbl
pecypcsbl
) [IpeacraBienue n1aHHBIX C 1 bu6morexa [JOK
MTOMOIIBIO TaOJUIT U AHArpaMMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmerndeckoe,
MeJMaHa, HauooJbIIee U bubmuoreka [JOK
2 HaWMEHBIIIEE 3HAYCHHUS, pa3MaXx, 1 https://m.edsoo.ru/dd00738
JMCTIEPCHS, CTaHIAPTHOE d
OTKJIOHCHHE YMCIIOBBIX HAOOpOB
Cpennee apudmerndeckoe,
MearaHa, Hanboblee u
3 HavMMeEHbIIIee 3HAaUCHHUsI, pa3mMax 1 Bubmmorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
JTUCTIEPCHSl, CTAHAPTHOE
OTKJIOHCHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeraHa, Hanboblee u
4 HaVMEHBIIIEE 3HAYEHUsI, pa3Max 1 bubmmorexa [JOK
P ’ https://m.edsoo.ru/7¢9033a8
JUCTIepCHsl, CTAHJAPTHOE
OTKJIOHCHHE YUCIIOBBIX HAOOPOB
CrnyuaitHble SKCIIEPUMEHTBI
. bu6mmoreka [JOK
5 (OTIBITBI) M CITy4alHBIE COOBITHS. 1
https://m.edsoo.ru/347¢1b78
DneMeHTapHbIe COOBITUS (MCXO/IbI)
6 BeposTHOCTE CitydaitHOTO COOBITHSI. 1 bubmuoreka [JOK




BeposiTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOXXHBIMU
AIIEMEHTapHBIMU COOBITUSIMU

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

BeposiTHOCTB CitygaitHOTO COOBITHSI.

Bbu6morexa [JOK

7
[IpakTuueckas padbota https://m.edsoo.ru/5e8fa94a
Omnepanuu Hal COOBITHSIMH:

2 nepeceveHne, 00beTMHEHNE bu6mmoreka [JOK
COOBITHH, TIPOTHBOIIOJIOKHBIE https://m.eds00.1u/221¢622b
coObITus. J{marpammer Ditnepa
Omneparuu Hai COOBITUSIMHU:

9 nepeceyeHue, 00beAMHEHNE bu6nmoreka [JOK
COOBITHH, TIPOTHBOITOJIOKHBIE https://m.edsoo.ru/cc10cle2
coObITHs. narpammel Ditnepa

bu6mmoreka [JOK
10 dopMyIa cIoKeHHs BEPOSITHOCTEN https://m.eds00.ru/3057365
d
YcnoBHas BEpOSTHOCTb.
11 YMHoxkeHue BeposiTHOCTEH. [lepeBo bubmiorexa HOK
. P e https://m.edsoo.ru/9a408d25
CIIy4aifHOTO SKCIIEPUMEHTA
VYcnoBHAs BEpOSTHOCTb.
12 YMHoxkeHue BeposiTHOCTEH. [epeBo bubmotera [IOK
. p ad https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VY ciioBHast BEpOATHOCTb.
13 YMHOKEHHE BeposATHOCTEN. JlepeBo bubmorera [JOK
. P and https://m.eds00.ru/47fb6b1 1
CIIy4aifHOTO SKCIIEpUMEHTA
14 dopMyJia MOJHOW BEPOATHOCTH bubmorexa LOK
pMY. p https://m.edsoo.ru/15941bec
15 @opMyi1a OIHONU BEPOSATHOCTH bubmmoreka [IOK




https://m.edsoo.ru/a9ec13c8

16 dopMy1a MOITHOU BEPOATHOCTH. bubnuoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bu6mmoreka [IOK
1 K
! OHTPOIIBHAs pabora https://m.edsoo0.ru/29dc6cb9
18 Komb6unaropHoe npaBuio bubnmoreka [JOK
YMHOXEHUA https://m.edsoo.ru/2270¢f70
but6mmoreka [JOK
19 Hepectanosiu u paxropua https://m.edsoo.ru/d58ce6d1
bu6mmoreka [JOK
20 | 7
Heno coneTanim https://m.eds00.ru/7904dfb0
)1 Tpeyronpnauk ITackana. @opmyna bubmuorexa [JOK
6unoma HproToHa https://m.edsoo.ru/fa47998f
bunapHbIil cydaiiHbIN OMBIT
WCIIBITAaHKE), YCIIEX U HEeyIada.
22 (He3aBI/ICI/IML)Ie};IanITaHI/I>}II Cepus bubmmoreia LOK
o p https://m.edsoo.ru/2e112368
HE3aBUCUMBIX UCTIBITAHUH 0
MIEpBOTO ycrexa
7 Cepust HE3aBUCHUMBIX MCTIBITAHUN bubnmoreka [JOK
bepnynnu https://m.edsoo.1u/e9572a68
Cepusi HE3aBUCUMBIX HCTIBITAHUN.
24 [IpakTrueckas padbota c bubnuoreka LIOK
HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0IHIL
Bbu6morexa [JOK
25 C 7
TYHIaHAT BEIHRA https://m.edsoo.ru/639be9aa
2% Pacnipenenenne BepoATHOCTEN. bubnuoreka [IOK

Jnarpamma pacnpeneseHus

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




7 Cymma u mpou3BejicHUE 1 bubnuorexa [JOK
CITyYalHBIX BEJIMYNH https://m.edsoo.ru/51b7ed5f
73 CyMMa u mipou3BeieHne ) bubnuorexa [JOK
CIIyYalHBIX BEJIMYNH https://m.edsoo.ru/c2757¢cc3
ITpuMmepsl pacpeneaeHnii, B TOM
29 ‘II/II)CJIG II‘)COI\I/I)GT IE‘I:CKOG i 1 bubmorexa HOK
P https://m.eds00.ru/91e08061
OMHOMUAJIEHOE
ITpumepsl pacopeneacHuii, B TOM
30 ‘H/II)CJ'IG fem\i)eT IE‘I:CKOG H 1 bubmorexa LHOK
p https://m.edsoo.ru/5afffO5f
OMHOMUAJIEHOE
31 [ToBTOpenue, o6o0IIeHNE U 1 bubmoreka [IOK
cucTeMaTu3anusg 3HaHUU https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpeHue, 06001IeHNE U | bubmuorexa [JOK
cucTeMaTu3anusg 3HaHUU https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 Hrorosast koHTpOsIBHAS paboTa 1 hitns://m_edsoo rw/a985a79
[ToBTOpeHue, 06001IeHUE U bubnuorexa [IOK
34 N 1
cUCTeMaTHu3auus 3HaHUN https://m.edsoo.ru/1ddcas5e0
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka KonrTpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI A
pecypchbl
[ToBTOpenwue, 06001meHNE,
CHCTEeMaTH3aIlus 3HAaHUH.
1 CayyaiHble ONBITHI U BEPOSTHOCTH 1 Erbmiotexa IOK
v 1 Bep hitps:/m.edsoo.ru/430d330a
ciy4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX MCIILITAHUI
[ToBTOpenue, 060061IeHNE,
CHCTEeMaTH3alus 3HaHUH.
. bubmuoreka [{OK
2 CiyualiHble ONBITHI U BEPOSTHOCTU 1
. . https://m.edsoo.ru/a573a292
ciy4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX MCIILITAHUI
[ToBTOpenue, 06061IeHNE,
CHCTEeMaTH3alusI 3HaHUHU.
N bubmuoreka [JOK
3 CiyualiHble ONBITBHI U BEPOSTHOCTH 1
. . https://m.edsoo.ru/07a5e861
ciy4aiHbIX coObITHi. Cepun
HE3aBHCUMBIX UCIIBITAHUN
[ToBTOpenue, 06061IeHNE,
cucTeMaTHu3aIus 3HaHUH.
4 CayyaiHbIe OIIBITHI M BEPOSTHOCTH 1 Bubmiorexa OK
Y . . P https://m.edso00.ru/32bc29bf
CIy4aifHbIX coObITHI. Cepun
HE3aBHCUMBIX UCIBITAaHUN
[Tpumepsl mpuMeHeHUs
bu6mmoreka [IOK
5 MaTEeMaTHYECKOTO OKHIaHUS 1

(cTpaxoBaHue, 1oTepes)

https://m.edsoo.ru/ea27084d




MaremaTudecKkoe OKHJIaHUS CYMMBI

bubmnoreka 1IOK

6
CIIyYalHBIX BEJIMYHH https://m.edsoo.ru/0adefe9e
MaremaTuyecKkoe OKHIaAHNE
7 TeOMETPUUYSCKOTO U bubmorexa HOK
R . https://m.edsoo.ru/20de2fc2
OMHOMUAJIBHOTO pacIpe/ieIeHU
Marematuueckoe 0KUJIaHUe
8 F€OMETPUYECKOTO U bubmorexa HOK
P . https://m.edsoo.ru/17b0e769
OMHOMUAJIBHOTO pacIpeieIeHUI
9 Jlucniepcust U cTaHgapTHOE bubnuoreka LIOK
OTKJIOHEHUE https://m.edsoo.ru/bec67176
10 Jlucniepcus U cTaHAApTHOE bubnuoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
1 Jlucnepcun reoMeTpu4ecKoro u bubmuotexa [JOK
OMHOMUANBHOTO pacrpeaeIeHus https://m.edsoo.ru/4b5a495e
[IpakTuueckas padoTa ¢
12 HCIIOJIb30BAHUEM DJICKTPOHHBIX bubmmorera [JOK
P https://m.edsoo.ru/a53cd884
TaOJINIL
13 3aK0oH OOJIBIITNX YHCEIL. bubmuoreka [IOK
Br10opouHbIif METO] UCCIIEIOBAaHUIMA https://m.edsoo.ru/94ddc34a
14 3aK0H OOJIBIIIMX YUCE. bubmuoreka [IOK
Br10opouHbIif METO] UCCIIEIOBAaHUIMA https://m.edsoo.ru/cf23b369
[TpakTudeckas pabota c
15 WCIIOJIb30BAaHUEM SJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6¢c1d11a6
Ta0IUIL
bubmuoreka [JOK
16 14 0
TOTOBAN KORTIPOARHAL paboTa https://m.edsoo.ru/7e379f8f
17 [Ipumepsl HENPEpPBIBHBIX bubnmoreka [JOK

CIIy4YalHbIX BENUYUH. OyHKINS

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




IJIOTHOCTH pacrpeieieHus.
PaBHOMEpHOE pacrnipeieieHue 1 ero
CBOMCTBA

[Tpumepsbl HENMPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OYHKIHS

18 IUIOTHOCTH pacHpeneacHus bubnmorexa [OK
pactipen ) https://m.edsoo.ru/blc2712e
PaBHOMEpHOE pacmpeneneHue u ero
CBOMCTBa
3agauu, NpUBOASAIINE K
19 HOPMAJIBHOMY PACIIPEIEIICHUIO. bubnnoreka [JOK
DyHKIUS IIOTHOCTU U CBOMCTBA https://m.eds00.ru/97¢19159
HOPMAaJIBHOTO PacIpeIesICHUs
[IpakTuyeckas pabora c
20 HUCIIOJIL30BAaHUEM DIIEKTPOHHBIX bubmnorexa [IOK
P https://m.edsoo.ru/1f1{9ad9
Ta0IUIL
[ToBTOpeHue, 060061IeHNE 1
21 cucTeMaTu3alus 3HaHu’ bubmnorexa [IOK
a ’ https://m.edsoo.ru/72953f4¢
OnucarenbHas CTATUCTUKA
[ToBTOpenue, 06061IeHNE 1
22 cucTeMaTu3alus 3HaHu! bubnmorexa [IOK
H ’ https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTaTUCTHKA
[ToBTOpeHME, 0000MIEHNE 1
” cucTeMaTu3auus 3HaHui. OMbITHI € bubnuorexa [JOK
PaBHOBO3MOXHBIMUA https://m.edsoo.ru/3fcbact9
AJIIEMEHTAPHBIMU COOBITUSIMU
24 [ToBTOpEeHME, 0000IIEHNE 1 bu6mmorekxa [JOK

cucreMatusanus 3HaHuil. OIBITHI ¢
PaBHOBO3MOHBIMHU

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




QJICMCHTAPHBIMU COOBITUSIMHU

25

[ToBTOpenue, 0600mEeHNEe U
CHUCTEMaTHU3alus 3HAHU.
Brrunciienne BepoaTHOCTEM
COOBITUH C IPUMEHEHUEM (OpMYJT
U rpaduYecKX METOJI0B
(koopauHaTHas npsMas, 1epeBo,
auarpaMma Duepa)

bu6mmoreka [JOK
https://m.edso0.ru/272910£5

26

[ToBTOpeHmEe, 0600mEeHNE U
CHUCTEeMaTHU3alus 3HAHUM.
Brrunciienne BepoaTHOCTEM
COOBITUI C IPUMEHEHUEM (OpPMYJT
U rpaduYecKX METOJI0B
(KoopauHaTHas npsMas, 1epeBo,
auarpaMma Duepa)

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

27

[ToBTOpeHue, 0600mEeHNEe 1
CHUCTEMAaTHU3alus 3HAHU.
Brrunciienne BeposaTHOCTEM
COOBITUI C IPUMEHEHHEM (OpMYJT
U rpaduYecKX METOJI0B
(KoopauHaTHas npsMas, 1epeBo,
auarpaMma Duepa)

bu6mmoreka [JOK
https://m.eds00.ru/59641277

28

[ToBTOpenue, 0600mEeHNEe 1
CHUCTEMaTHU3alus 3HAHU.
Brrunciienne BepoaTHOCTEM
COOBITUI C IPUMEHEHUEM (OPMYJT
U rpaduYecKX METOJI0B
(KoopauHaTHas npsMas, 1epeBo,
auarpaMma Duepa)

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




[ToBTOpEeHME, 0000IIEHNE 1

79 cUCTeMaTHu3aIus 3HaHUM. | bu6mmoreka [IOK
CrnyuaiiHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrnpeneneHust
[ToBTOpenue, 0600mEeHNe 1

30 CHCTEMAaTHU3alNs 3HAHUM. | Bbu6morexa [JOK
CityyaliHble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeieneHust
[ToBTOpeHmEe, 0600mEeHNE U

31 cHCTEMaTH3alus 3HAHUM. 1 bub6mmoreka [JOK
Matematudeckoe OKUIaHHUE https://m.edsoo.ru/aeal 298¢
CIIy4allHOM BEJIMYNHBI
[ToBTOpeHue, 06001mIeHNE 1

1 CHUCTEeMaTH3aIus 3HAaHWH. | bubmuoreka [IOK
MaremaTrnuecKkoe OKUAaHNuE https://m.edsoo.ru/640a8ebf
CIIy4allHOM BEJIMYNHBI

bubmnoreka 1IOK
33 Hroroast korTponbHas padota ! https://m.edsoo0.ru/0fd6d597
34 [ToBTOpenue, 0600mEeHNe 1 | bu6mmoreka [JOK

cUCTEMATH3alUg 3HAHUN

https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB ITO

[NPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KITACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 06pa3oBaHus

6

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

YuTtaTk U CTPOUTH TAOIUIBI U JUArPaMMBbl

6.2

OnepupoBaTh MNOHATUAMU: CpenHee apudMeThyeckoe, MeaHaHa,
HauOoblllee, HAaUMEHbBIIEE 3HAUEHUE, pa3MaX MacCHBa YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATHSMH: CIy4alHBIM 3KCHEpUMEHT (OMBIT) U
cilyyailHoe CcOOBITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOM)
CIIy4alHOTO  OIIbITa;  HAXOAWTb  BEPOSATHOCTH B  OIBITAX C
PaBHOBO3MOXHBIMHU CIyYalHbIMU COOBITUSIMHM, HAaXOAWTh U CpaBHHUBATb

BEPOSITHOCTH COOBITUI B M3YUYEHHBIX CIyYalHBIX 3KCIIEPUMEHTaX

6.4

Haxomute u ¢GopMynnpoBath cOOBITHS: IepeceyeHrue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, IPOTHUBOIOJIOXKHOE IAHHOMY COOBITHIO;
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OnepupoBaTh TMOHATUSIMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHMBbIE
COOBITHS; HaXOJIUTh BEPOATHOCTH C MOMOIIBIO MPaBUIa YMHOXKEHUS, C
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COOBITUI B CE€pUU UCTIBITAaHUH bepHyn
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Ol'[epI/IpOBaTb ITOHATHUAMMU cnyqaﬁHaﬂ BCJIMYMHA, PpacClIpCacICHUC

BEPOSATHOCTEH, AUarpaMMa pactupeeeHus
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6 Teopus BeposATHOCTEN U CTaTUCTHKA
[lpencraBieHnne JaHHBIX ¢ momoubio Tabmuu u  jguarpamMM.  Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJibllee M HAUMEHbLIEE 3HAYCHMS, pa3Max,
JTUCTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyuaiiHple SKCIEpUMEHTHl (OMBITBI) U CIy4ailHble COOBITHS. DIeMEHTapHBIC
COOBITHS (MCXOJBI). BeposITHOCTh CIy4alHOTO COOBITHS. BIM30CTh YacTOTHI |
6.2 BEPOATHOCTH cOObITHI. Ciy4aifHbIe OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMA.  BeposiTHOCTH ~ COOBITHI B ONBITaX € PaBHOBO3MOXKHBIMHU
AIIEMEHTapHBIMU COOBITUMU
. Onepanuu Hajg COOBITUSIMU: IepeceueHue, OOBeAMHEHHE, TPOTHUBOIOJIOKHBIC
. coObITHs. narpammel Ditnepa. opMyiia croKeHHus BEpOSATHOCTEH
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[Tpumeps! pacnipesienienuii, B TOM YHCIe TeOMETPHUECKOe U ONHOMHUAIBHOE

11 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YUucnoBble XapaKTEPUCTUKW CIYYANMHBIX BEJIMYHMH: MAaTEMaTHYECKOE OXKHUJAHUE,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHeHue. [IpuMepsl npuMeHEHUs MaTeMaTH4eCKOTo
O0KMJaHUsA, B TOM YHUCJIE B 3aJa4yaxX W3 NOBCEIHEBHOM XU3HU. Maremarnueckoe
OKHMJIaHWE OWHAPHOW CIyYalHOW BEJIMYMHBI. MaTeMaTH4eCKOe OXKUIAHUE CYMMBI
CIIyYalHBIX BEIUYUH. MaTeMaTHueCKOEe 0XKUIAAHUE U JUCIIEPCHUS] T€OMETPUYECKOTO

1 OMHOMHUAJIBHOTO pacIpeieIeHH

5.2

3aKkoH OONBIIMX YHCEN U €ro pojib B HayKe, MpUpojae U oduiecTBe. BriOopouHblii

METOJI UCCIIENOBAHNI
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[Ipumepbl  HENpPEpBIBHBIX ~ CIy4YaHbIX BenuuuH. [loHSATHE O TUIOTHOCTH
pacnpenenenus. 3agaun, NPUBOAIINE K HOpMaJIbHOMY pacnpezenenuto. [lonstue o

HOpMAJILHOM pacrpCaciICHUU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHUS

Kon
NMpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TpeGoOBaHMS K NMPeAMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbl CpeIHEro 0011ero
o0pa3oBaHus

Bnanenue wetomamMm J10Ka3aTenbCTB, QJITOPUTMAaMM PEILICHUS 3ajady;
yMeHHe (QOpMYyIUPOBAaTH M ONEPUPOBATH TOHATHUSMHU: ONPEICIICHNUE,
aKCHOMa, TeopemMa, CIEeACTBUE, CBOMCTBO, NpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIBHBIC (HOPMYJIIMPOBKH; TPUMEHSATh HMX; YMEHHE (OpPMYIHUPOBATH
o0paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, HCIOJb30BaTh METOJ MaTeMaTHYEeCKOW  WHAYKIIUH;
MIPOBOJIUTH JIOKA3aTeJIbHBIC PACCYKICHHS TIPU PEIICHUH 33J]a4, OlLICHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKJACHHH, YMEHHE  ONEPHpPOBATH
MOHATUSMU: MHOKECTBO, IMOJMHOXECTBO, OINEpallii HaJ MHOXXECTBaMU;
YMEHHE UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIsl ONHCaHUsS
peaTbHBIX MPOIIECCOB U SIBJICHUN M MPH pPEIICHUH 3a7ad, B TOM YHUCIE U3
IpYruX Y4eOHBIX MPEAMETOB; YMEHHE ONEpUpOBaTh MOHATHSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha TIIOCKOCTH, YMEHHE 3a/JaBaTh M
OMHCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMH; MCIIOJIB30BaTh Tpadbl MpH
pelieHnu 3aaau

YMeHue omnepupoBaTh MOHATUSMHU: HATYypajJbHOE YHCIO, LEJI0E YHUCIIO,
CTEINEHb C IIeJIbIM MOKa3aTeIeM, KOPEHb HaTypaJbHON CTENEHH, CTEIEHb C
palMoHAIbHBIM IOKAa3aTeNIeM, CTENEHb C JECWCTBUTENIbHBIM IIOKa3aTelleM,
JorapuM 4yuciaa, CUHYC, KOCHHYC M TAaHI'€HC IPOM3BOJBHOIO YHUCIA,
OCTaTOK [0 MOJYJIIO, PAlMOHAJIbHOE YHWCIO, HPPALMOHAIBHOE YHUCIIO,
MHOX€ECTBA HaTypaJbHbIX, LEJIbIX, PALIHOHAIBHBIX, IEHCTBUTEIIBHBIX YHCET;
YMEHUE HCIOJb30BaTh MPU3HAKU JAEIMMOCTH, HAUMEHBIIUH OOLIMii
JeNuTeNh M HauMeHbllee oflee KpaTtHoe, ainroputM EBkimmpga npu
peLIeHUH 3aJad; 3HAKOMCTBO C Pa3lIMYHBIMHM IO3ULIUOHHBIMU CHUCTEMaMH
CUHCIJICHUS; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAUYCHHUH U MpeoOpazoBaHUs
BBIP@KEHUI €O cTeneHsMU M Jjorapupmamu, npeoOpa3oBaHUS IPOOHO-
pallMOHANBHBIX  BBIPAKEHUH;  yMEHHME  ONEPUPOBATh  IMOHATHAMM:
HOCJIEI0BATEILHOCTh, apU(pMeTHdecKas Mporpeccus, TIeoMeTpudecKas
nporpeccusi, OeCKOHEYHO yOBIBaloOIIasi TeOMETpUYecKas IPOrPEcCHs;
YMEHHME 3aJaBaTh IIOCJIENOBAaTEIIBHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYpPpPEHTHBIX (hOpMyJI; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILICKCHOE
YHUCII0, COMNpPSDKEHHBIE KOMIUIEKCHBIE 4YHCJA, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYeckass U anreOpauyeckas); yMETb
POM3BOJUTH apU(PMETHUYECKHE JIEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;




MPUBOJANTHh MPUMEPHI HCIIOIH30BaHMUS KOMILJIEKCHBIX YHCEI, OIIEpUPOBATh
MOHATHAMU:  MaTpuua 2x2  u  3%3,  onpeaenauTedb  MaTPHIbI,
TEOMETPUUYECKUN CMBICI ONIpeeTUTENs

YMeHue onepupoBaTh MNOHATHUAMHU: pPallMOHAIIbHBIE, HUpPpAlMOHAIbHbIE,
[OKa3aTelIbHbIE, CTENEHHbIe, JIOrapu(pMUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATHIMHU:
TOKJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YypaBHEHHE, HEPABEHCTBO,
CHUCTeMa ypaBHEHMH U HEPAaBEHCTB, pPaBHOCUJIBHOCTh YypaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE pelaTh ypaBHEHHUsI, HEPaBEHCTBA U CUCTEMBI
C TOMOIIBI0 PA3IMYHBIX NPUEMOB; pellaTh ypaBHEHHUs, HEPaBEHCTBA U
CUCTEMBI C IapaMeTpoM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBI
JUISL peIlieHUsT MaTEeMaTMYeCKUX 3a7ay W 3aJad U3 Pa3IU4YHBbIX obnacteit
HAYKH U peasibHOM KU3HU

YMeHue omnepupoBaTh MOHITUAMM: (QYHKIMS, UETHOCTh (QyHKUHUH,
HNEpUOJUYHOCTh (DYHKIUHM, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIMHA, SKCTpeMyM (YHKIMH, HAauOOJbIIee W HAaUMEHBIIEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKe, HElpepblBHAS (DYHKIMs, acCUMOTOTHI rpaduka
(GyHKUUU, NepBas U BTOpas MPOU3BOJIHAS (YHKLUUH, F€OMETPUYECKUN U
¢u3nuecKkuil  CMBICA  IPOM3BOJHOW, MepBOOOpa3Has, ONpeAeIEHHBIN
UHTErpajl; yMEHHE HaXOJIUThb AaCUMOTOTHl TIpaduka (QYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO ¥ KOMIIO3UIINH
(GYHKUUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K TpapuKy (QyHKIMM; yMEHHE
HAXOJUTh TMPOU3BOJHBIC JIEMEHTApHBIX (YHKIMN; YMEHHE HCIIOJIb30BaTh
HOPOM3BOJHYIO JUIsl HCCIEeNOBaHUs (DYHKIHMM, HAaXOAUTh HaWOONbLIME U
HaVMEHBIIME 3HAYeHHs (YHKUUH; CTPOUTH TpaduKH MHOTOYICHOB C
UCIIOJB30BAaHUEM  amlapaTa MaTeMaTHYEeCKOro aHaJlINW3a; IPUMEHSTH
IPOU3BOJHYIO JUISl HAXOXKJIEHHUS HAWIy4dllero peuieHHs] B MPUKIAJAHBIX, B
TOM YHCIIe COIMATbHO-3KOHOMUYECKUX M (DU3MYECKHX 3a]adax; HaXOIUTh
IO U 00BbEMBI (DUTYp C MOMOIIBI0 MHTErpajia; NPUBOJUTH MPUMEPHI
MaTeMaTHYECKOTO MOJICIMPOBAaHUSA C TOMOIIBI0 U hepeHInaTbHBIX
ypaBHEHUU

YMeHue onepupoBarh MOHATHAMU: rpaduk QyHKIUH, oOpaTHas (QyHKIUS,
KOMIO3UIMs (QyHKIMHA, JuHeWHas QYHKUUSA, KBagpaTHUHas (QyHKIUS,
panMoHanbHast (QYHKIWS, CTeNeHHas (QYHKIHsS, TPUTOHOMETPHYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTelbHas H
jgorapugmuyeckasi (QYHKIUH; YMEHHE CTPOUTh TpauKd H3YIEHHBIX
(yHKUUH, BBIMONHATH MpeoOpa3oBanus TpapuKkoB (GYHKINH, UCHIOIH30BATH
rpaduKy U U3YYCHHUS MPOIECCOB M 3aBHCUMOCTEH, NIPU PEIICHUH 3a/1ad
U3 JPYyTUX y4eOHBIX MPEIMETOBH 3aJad M3 PEaTbHOM >KU3HHU; BBIPAXKATb
dopMyTaMu 3aBHCUMOCTH MEXIY BEITHMYMHAMU; HCIOJIB30BAaTh CBOICTBA U
rpaduky  QyHKOMA A0S pemieHWs ypaBHEHWH, HEPaBEHCTB W 3agad C
napameTpamy; H300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOMKECTBA
pELICHNI YpaBHEHHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 33/JaYd pa3HBIX TUMOB (B TOM YHCIE Ha
IPOLEHTHI, JOJU W YacTH, Ha ABWKEHHE, paboTy, CTOMMOCTb TOBapoOB M
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH YNpaBICHHs JUYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCIOBHMIO 3aJaud, MCCIEN0BaTh IIOJYUYEHHOE pEIIECHUE WU
OLICHHMBATh TMPABIONOAOOHOCTh PpE3yJNbTAaTOB; YMEHHE MOJEIUPOBAThH
pealibHbIC CHUTyallMM Ha $3bIKE MaTEMaTHKH; COCTaBISATh BBIPAKEHUS,
ypaBHEHHs, HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIEI0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HUCHOJb30BaHUEM  ammapaTta  anreOpsl,
UHTEPIPETUPOBATH MOIYYCHHBIN pe3ynbTarT

YMeHHe OINepupoBaTh IMOHATHAMH: CpeaHee apudmeThdyeckoe, MeauaHa,
HauOoblllee ¥ HAUMEHbIIEe 3HAYCHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; YMEHHE H3BJICKaTh, HWHTCPIPETHPOBATH
uHGOpPMAIIMIO, TIPEJCTABICHHYIO B Ta0JMIaX, Ha JgUarpamMmax, rpadukax,
OTPaKAIOIIYI CBOWMCTBA PEalbHBIX MPOIECCOB U SIBICHUH; NPEACTaBISTH
UHPOPMAIIMIO C TIOMOINBID Ta0NWIl W JAMarpaMM; HCCIIEIOBaTh
CTAaTHUCTUYECKUE TaHHBIC, B TOM 4YHUCIE€ C NPUMEHEHUEM TrpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; IrpapMuecKu UCCIEA0BATh COBMECTHBIC
HAOIIO/IEHUS C IOMOIIBIO JMarpaMM pacCerBaHUs ¥ TUHEHHON perpeccun

YMeHue onepupoBaTh IOHATHUSAMHU: CIy4YalHBId ONBIT W  CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHSA; YMEHUE BBIYHCIATH
BEPOSITHOCTh C HCIOJb30BAHHEM TIpaUYecKuX METOJ0B; IPHUMEHSThH
(GOpMyNBI CIIOKEHUSI M YMHOXEHHS BEpOATHOCTEH, (opMyny MonHOMA
BEPOSATHOCTH, (hopmyny BepHymiu, komMOWHATOpHBIE (GakThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHI; YMEHHE ONEepUpPOBAThH
NOHATHUAMHU:  Cly4yailHasT BEJIMYMHA, pPaclpelesieHUE BEPOSTHOCTEH,
MaTe€MaTU4YeCcKoe OKHMJIAaHHWE, IUCHEPCUS MU CTAHJAPTHOE OTKIIOHEHUE
ClyyaliHOH  BENWYMHBL, (YHKUMU  paclpenieNeHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTE€IbHOTO M HOPMAJIBHOIO PACHPENCICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEIEICHUN Ul pEelICHUs 3a]ad;
3HAKOMCTBO C IOHATUSMU: 3aKOH OOJILIIMX YHCEJ, METOJbl BHIOOPOUYHBIX
UCCJIEIOBaHUI; YMEHUE IPUBOAUTDH IPUMEPHI IPOSIBICHMS 3aKOHA OOJIBIINX
YyHucesl B MPUPOTHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE OIEPHUPOBATH
MOHATUSAMU:  COYETaHUE, INEPECTAHOBKA, YHMCIO COYETAaHHWH, YHUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NpPUMEHSATh KOMOWHATOPHBIE
GdakThl M paccyXIEHus s pelleHus 3a4ay; OLEHUBaThb BEPOSITHOCTH
pearbHbIX  COOBITHH;  COCTaBJIATh  BEPOSATHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MOJIYYECHHBIHN pe3ynbTar

YMeHue  onepupoBaTh  NOHATUSAMM:  TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA YIJIA, IUIOCKUWA YTOJI, JBYTPAHHBIN
yroJl, TPEXTPAHHBIN yTOJ, CKPEIIUBAKOLIUECS MPSAMBIE, MapaJUICIBHOCTD U
NEPHEHANKYJISIPHOCTD NPAMBIX U TUIOCKOCTEH, YTOJI MEXIY MPSMBIMHU, YIOJl
MEXIY NPSMOM U IJIOCKOCTBI), YTOJ MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT




TOYKHU 10 IINIOCKOCTH, PACCTOSAHUC MCKIAY IHPAMBIMHU, PACCTOSAHHUC MCIKIAY
IIJIOCKOCTAMH, YMCEHHUC HCIIOJIB30BaTh IIpHU PEHICHUM 3aJad HU3YUYCHHBIC
q)aKTBI U TCOPEMbI INIAHUMCTPHUU; YMCHUC OLICHUBATH PA3MCPLI 00BEKTOB
OKpyXKarimero Mupa, CTpOUTb MAaTEMaTHYCCKHUEC MOACIW C IIOMOMIBIO
TCOMETPHUICCKUX MOHATUU U BCJIIMYMH, pCeIIaTb CBA3aHHBIC C HHUMU
IMPAaKTHYCCKHUEC 3a/1a9n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, IPAaBUIbHBI MHOTOTPAHHUK, CEUYEHHE MHOTOI'paHHMKa,
KyO, mapaulenenunen, npusMa, OUpamuaa, Qurypa U IMOBEPXHOCTb
BpallleHus, LWIMHAP, KOHYyC, map, cdepa, Iuomanab cdepsl, IUIOMAAb
IIOBEPXHOCTH MHMpaMU[Ibl, MPU3MBI, KOHycCa, LWINHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO — MapajulefienuIeaa, MUPaMUAbl, MPU3MBblL, LWIMHApA,
KOHycCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUYEHUS KOHyca W LWJIHMHApA,
napajjienbHble OCH WM OCHOBaHMIO, CEUeHHE Iapa, IUIOCKOCTb,
Kacaromasicss cdeppl, LMIMHIPA, KOHYCa; YMEHHE CTPOMTb CEueHHe
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAaHHHMKH, (UTYpbl U TOBEPXHOCTH
BpALIEHUS, UX CEYCHMS, B TOM YHCJE C MOMOIIbIO NEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHSATh CBOWCTBA T'€OMETPHUYECKUX (UTYpP, CAMOCTOATEIBHO
(dbopMyIHpOBaTh OMpEAETICHUsI U3y4aeMbIX (UTYp, BBLABUIaTh THIOTE3BI O
CBOWCTBAaX M TMPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBHIBATHUIH
onpoBepraTb HMX; YMEHHE TPOBOAMTH KiACCH(PUKALUIO (GUryp IO
pa3IMYHBIM TIPU3HAKaM, BBHITONHATE HEOOXOJAWMBIE JIOTIOJIHUTEIHHBIE
IIOCTPOEHUS
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YMmeHue onepupoBaThb ~HNOHATHSAMM:  JBWXKEHME B  IPOCTPAHCTBE,
napajieNbHbld MEPeHOC, CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
IOBOPOT, TMpeoOpa3zoBaHMe 10a00Us, NOAOOHBIE (UTYpPBI; yMEHHUE
pacro3HaBaTh paBHbIE W TMOJOOHBIE (UTYpPHI, B TOM YHCIIE B TPHPOJIE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BATh T€OMETPUUYECKHE OTHOIICHUS IMPH
pelIeHnH 3ajad; HaXOOUTh T'€OMETPHUYECKHE BEITUYMHBI (JUTMHA, YTOII,
IUIOIAAb, 00BEM) IPU PELICHNH 3a7a4 U3 APYTHX yUEOHBIX IPEAMETOB U U3
pearbHON KU3HM; YMEHHE BBIYUCISATH T€OMETPUYCCKHE BEIMYUHBI (JUTHHA,
yroj, IJIomaab, 00bEM, IUIOUIA[b MOBEPXHOCTH), HCIOIb3Ys H3YyUYEHHbIC
GopMyITBI ¥ METOIBI, B TOM YHCIIE: TUIOMAAb MOBEPXHOCTH IHPAMHUIBI,
OpU3MbI, KOHycCa, LWIMHApA, IUomans cdepel; o00bEM  KyOa,
IOPSAMOYTOJIBHOTO — MapajuleNieNuIeaa, MNUPaMUAbl, NPU3MBlL, LWINHApA,
KOHYca, Il1apa; yMEHUE HaXOJUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYp
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YMeHue onepupoBaTh MOHATHUSMHU: MPSIMOYTOJIbHAS CHUCTEMa KOOPIMHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEICHUE BEKTOpa Ha YHWCIIO, pa3JIOKEHHe BEKTOpa Mo 0asucy,
CKaIIpHOE TPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHUE, Yrol MEXIY
BEKTOPAMH; YMEHUE UCIIOIH30BaTh BEKTOPHBIM M KOOPAUHATHBIA METOJT JIsI
pelIeHrs FeOMeTPUUYECKUX 3a7a4 U 3a7a4 APYTUX y4eOHbIX PEeIMETOB
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YMeHune BI)I6I/IpaTI> HOI[XOIL?[IIII/Iﬁ MCTOA IAJid pCIICHUS 3aaadyuv; MOHUMAHUC




3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHUH NPUPOJIHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SBJICHUH; YyMEHHE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPhl MAaTEeMaTUYECKUX
OTKPBITUH POCCUHCKON U MUPOBOM MaTEeMaTUUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

K IIpoBepsieMblii 3JIEMEHT COEePKAHUSA
ox

1 Yucna ¥ BEIYUCIIEHUS

1.1 Hartypanbnslie u nienbie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCENT

1.2 | Pammonanbubie uncina. OOBIKHOBEHHBIC U JCCSITHYHBIC IPOOH, TPOILIEHTHI, OECKOHEUHBIE TIEPUOMUYECKUE ApOoOU

1.3 | Apudmernyeckuii KOpeHb HaTypalbHOM cTenenu. JleficTBus ¢ apupMeTHIeCKUMU KOPHSIMH HAaTYpajlbHON CTEIIEHH

14 Crenens ¢ 1enbM nokasaresem. CTeneHs ¢ palluoHalIbHbIM MoKa3zaTesneM. CBONCTBA CTENEHU

1.5 | CuHyc, KOCUHYC ¥ TaHI'€HC YUCJIOBOT0 apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTAaHI€HC YHUCIOBOIO apryMeHTa

1.6 | Jlorapudm uncna. JlecaTHuHbIC U HATYpaAIbHBIE JIOTAPU(MBI

HeﬁCTBHTCHBHLIC qucia. ApI/I(I)MeTI/I"IeCKI/IC onepanuu ¢ JENCTBUTEIbHEIMU YHCIaAMHU. HpI/I6J'II/DKéHHLIe BBIYUCJICHUA, IIpaBUJIa

1.7
OKPVYTIJICHUSA, IPUKUIKA U OLICHKA PE3yJibTaTa BBIYUCIICHUN

1.8 | IIpeoOpa3zoBaHue BeIpaKEHUI

1.9 KommiiekcHrle uuncia

2 YPaBHCHI/IH 1 HCPABCHCTBA

2.1 | Lensie u ApoOHO-paIIMOHATILHBIC YPABHEHUS

2.2 | HppauunoHanbHbIE ypaBHEHHS

2.3 | Tpuronomerpuueckue ypaBHEHUS

2.4 | Iloka3arenbHble U JorapuMuyeckue ypaBHEHHUS

2.5 | Lensie u ApoOHO-paIIOHATIbHBIE HEPABEHCTBA

2.6 HppannoHanbHble HEPABEHCTBA

2.7 | Tloka3zatenpHbIC U JOrapu(MUIECKUE HEPABCHCTBA

2.8 | Tpuronomerpuueckue HEpaBeHCTBA




2.9

CucreMsl u COBOKYITHOCTH ypaBHeHI/II;'I N HCPABCHCTB

2(')1 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu
2.1 . .

) Matpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpenenuTens MaTpULlbl

3 OyHKIMK U TpaduKu
31 OyHKIUA, crnocoObl 3amanus QyHkiuu. ['paduk dyaknum. BzammHo oOpatHble (yHkmuu. YETHbIe W HEUETHBIC (YHKIIMH.
’ [lepuonuueckue GyHKIUU
39 OOnacte ompeneneHus M MHOXKECTBO 3HaueHuil QyHkuuu. Hymum ¢ynkuun. I[IpomexyTku 3HaKomocTostHCTBa. I[IpomexyTku
’ MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonbliee 1 HauMeHbIee 3HaueHne (PyHKIMH Ha IPOMEXKYTKE
3.3 | CrenenHas (GyHKUUS C HATYpaJbHBIM U LEJIbIM MOKa3areneM. E€ cBoiicTBau rpaduk. CBoiicTBa 1 rpaduk KOpHS n-0i CTENIEHU
3.4 | Tpuronomerpuueckue GpyHKIHH, UX CBOWCTBA U IpaduKu
3.5 | Iloka3arenbHas u Jorapupmuueckas GyHKLUUH, UX CBOICTBA U rpaduku
3.6 | Touku pa3pbeiBa. AcuMnToTh rpadukoB GyHKIMH. CBOMCTBa GYHKIINN, HEMPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEN
3.8 | Apudmerndeckas u reomerpuyeckas nporpeccu. @opmyiia CI0KHBIX MIPOLEHTOB

4 Havana maTemaTndyeckoro aHanmsa
4.1 [TpousBognas pyukuuu. [Ipon3BoHbIE 2TeMEHTAPHBIX (PYHKITHI
49 [IpumeHeHrne nTPOM3BOAHONW K MCCIEAOBAHHWIO (PYHKIMH HAa MOHOTOHHOCTh M 3KcTpeMyMbl. Haxoknaenue HaubOonbliero u
' HaMMEHBIIIEr0 3HaYeHUs! (PYHKLUHU Ha OTPE3Ke
4.3 | IlepBooOpasnas. Muaterpan

5 MHoOXkecTBa U JIOTHKA
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpammel Disiepa — BeHHa
5.2 | Jloruka

6 BeposiTHOCTh U cTaTHCTHKA




6.1

OmnuncartenbHast CTAaTUCTHKA

6.2 | BeposTHOCTBH
6.3 | KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 | IlpsiMble U INIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHUKU
7.4 | Tena n nOBEpXHOCTH BpALLEHUS
7.5 | KoopauHaThl 1 BEKTOPHI




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. Anredpa u
Havajia MaTeMaTU4YeCcKoro aHanmsa, yueOnuk, 10-11-e kmaccer, Anumos II.A., Konsrun FO.M.,
TkaueBa M.B. u npyrue, [Ipocsemenne 2023.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
1. AnreGpa u Hayana Matemarndeckoro ananausa. 10-11 kimaccsl. MeToauueckue
pexkomennainuu kK yueouuky Anmmos I1.A., Komsrun F0.M., TkaueBa M.B. u npyrue.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
1. https://resh.edu.ru/subject/51/

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE
WNHupopmaninoHHO-HATIsSAHBIE MaTEpPHUAJIbl: TUIAKAThl; KAPTOUKH; yueOHas U CipaBOYHAas
JUTEpaTypa; HarJIAJHbIE TTOCOOHS; pa3aToOuyHble MaTepHUabl


https://resh.edu.ru/subject/51/

