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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yuyebHOro Kypca «BepoATHOCTP M CTaTHUCTHKA
0a3oBoro ypoBHs s oOyuaromuxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAHJIAPTAa CPEIHEro
obmiero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABSBISIEMBIX K MATEMAaTUUECKOMY OOpPa30BAHMIO, U TPAJAULIMA POCCUICKOTO
oOpasoBanus. Peanuzanus mporpaMmbl 00ECIIeYMBaCT OBJIIAJICHUE KITFOYCBBIMH
KOMIETEHIIUSMHU, COCTABIISIOIUMHI OCHOBY JUIsl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHUs, LIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO U
MO3HABATEIBHOTO PAa3BUTHS IMYHOCTH O0YUYaIOITIXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

VY4ebnblii kKypc «BeposiTHOCTh M cTaTUCTHKa» 0Aa30BOr0 YPOBHS SBIISETCS
IPOAOKEHUEM U Pa3BUTUEM OJHOMMEHHOTO yuyeOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoisibl. Kypc mpenHasHaueH nasi GOpMUPOBAaHUSA y 0OyYaromIMXCs
CTaTUCTUYECKON KYyJbTypbl UM TOHHMAaHHUS POJM TEOPUH BEPOATHOCTEH Kak
MaTeMaTUYeCKOr0 MHCTPYMEHTA I U3YUYEHUsl CIyYalHbIX COOBITUNA, BETMYNH
U npoueccos. [Ipu u3yueHnn kypca o6oramaroTcst IpeCTaBICHUs YYaIluXcs O
METO/aX HWCCIEAOBAHUS HW3MEHYMBOIO MHUpPa, pAa3BHUBAECTCS IOHUMaHUE
3HAYUMOCTH M  OOLIHOCTM MaTeMaTUYeCKUX METOJOB IO3HAHUS Kak
HEOTBEMJIEMON YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSL.

ConepxaHue Kypca HANpaBIEHO HA 3aKPEIUVIEHWE 3HAHWM, IMOJTYYECHHBIX
OpU K3YYEHUU Kypca OCHOBHOW WIKOJIBI M HAa Pa3BUTHE IPEACTABICHHUM O
CIIy4ailHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXKJy HMMHM Ha BaXKHBIX NPHUMEpax,
CIOKEThI KOTOPBIX MOUEPIHYTHI U3 OKPYKAIOIIET0 MUpa.

B cooTBeTcTBUMM C yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCTh U CTAaTUCTUKA» CPEIHEW HIKOJIbI HA 0aA30BOM YpOBHE BbIJCICHbI
CJIEyIOIllMe OCHOBHBIE cojepkareinbHble JTUHUM: «CiydailHble COOBITHS U
BEPOATHOCTHY, «CirydyaliHble BETMUYMHBI U 3aKOH OOJIBIINX YUCEI.

BaxxHyto dyacTh Kypca 3aHMMAaeT U3Y4YEHHE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeiesieHuid M 3HAKOMCTBO C HMX HENpPEpPhIBHBIMU
aHaJIoraMu — IO0Ka3aTeJIbHbIM U HOPMAaJIbHBIM PaCIIpECICHUSIMU.

Copepxanne nuHUM «Ciay4ailHble COOBITHUSI U BEPOSITHOCTH» CIYXKUT
OCHOBOH Jy1si (hOPMHUPOBAHUS TPEACTABICHUI O paclpeesieHn BepOsSTHOCTEH
MEXAY 3HAYEHUSIMU CIIyYailHBIX BEJIMYWH, a TAKXKE AT JIMHUA HEOOXO0IMMa Kak
0a3a s M3y4dyeHUs 3aKOHA OOJBIIMX 4YKCeNl — (PYHIaMEHTAJbHOTO 3aKOHa,



JICUCTBYIOIIETO B TPUPOAE M OOIIECTBE U HUMEIOMIET0 MaTeMaTHYEeCKYIO
popmanuzanuio. CaM 3aKOH OOJBIINX YUCEN MPEAJIATaeTCs B 03HAKOMUTENIBHOM
dopMe ¢ MUHUMAaTTBbHBIM UCIOJIB30BAHUEM MaTEeMaTHYECKOTO opMain3ma.

Tembl, cBsA3aHHBIE C HEMPEPHIBHBIMU CIy4YallHBIMU  BEJIWYHMHAMH,
aKIEHTUPYIOT BHUMAaHHE IIKOJIHHUKOB HAa OMHCAHWUU M HU3YYECHUU CIy4YaiHbBIX
SBJICHUH C TIOMOIIIBbIO HENPEPbIBHBIX (QyHKUINNA. OCHOBHOE BHUMAHUE YENSAETCA
MOKa3aTeIbHOMY U HOPMAaJIbHOMY paclpeesIeHUsIM, IIPH 3TOM MPEAIoIaraeTcs
O3HAKOMUTENIbHOE M3Y4YeHHE MaTepuaia 0e3 J0Ka3aTeiabCTB MPUMEHSIEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIV/TIAHE

Ha wusyuenue kypca «BeposTHOCT, M CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCS | Yac B HENENI0 B TEUEHUE KaXKJIOro roja oOydeHus, Bcero 68
y4eOHBIX YaCOoB.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

[IpencraBnenre AaHHBIX C TMOMOIIBIO TaOmUI] W auarpamm. CpemHee
apupMeTHIeCKoe, MeIUaHa, HauOOJbIllee W HAWMCHBINICEe 3HAYEHUS, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnydailiHble  9KCHEpPUMEHTBHl  (ONBITHI) W CIIy4ailHble  COOBITHS.
DOneMeHTapHble COObITUS (MCXOJbI). BeposSTHOCTH ciaydyallHOTO COOBITHS.
bmuzocth 9acToThl M BepOSTHOCTH COObITUH. CiyyallHbIE ONBITHL  C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH COOBITHI B
OTBITaX C PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanun Ha COOBITHSIMM: repecevyeHue, 00BbeIMHCHHE,
MIPOTHUBOIOJIOXKHbBIE CcOObITHUs. Jlnarpammbel Oiinepa. Dopmyna CIOXKEHHUS
BEPOSTHOCTEH.

VYcii0BHasA BEPOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo CilydyallHOrO
sKcriepuMenTa. @opMyiia moaHoM BeposiTHOCTH. HezaBucumbie COOBITHSI.

KomOunaropHoe mpaBuio yMHOxkeHUs. IlepectaHoBku u (akTopuar.
Yucno coueranuit. Tpeyronsnuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHblil  ciy4ailHbli ONBIT (MCOBITAaHUE), YyCOEX M HeyJaya.
He3zaBucumbie wucnbitanus. Cepusi HE3aBUCUMBIX HCHBITAHUM 10 MEPBOIO
ycnexa. Cepust HE3aBUCUMBIX UCTIbITaHUN bepHyuu.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposTtHocTeil. Jlmarpamma
pacupenenenus. llpumepsl pacnpeneneHuii, B TOM 4uCIe, T€OMETPUYECKOE U
OMHOMHMAIIbHOE.

11 KUIACC

UucnoBele XApAKTEPUCTUKH CIyYaWHBIX BEJIMYMH: MaTeMaTHYECKOe
O0KMJIaHUE, OUCIEPCHs W CTAHAAPTHOE OTKJIOHEHue. [Ipumepsl mpumeHeHus
MaTeMaTH4YECKOr0 OKHUJIAHMS, B TOM YHCIIE B 3a7a4ax U3 MOBCEAHEBHOM KU3HH.
Maremaruueckoe OXXKHUJIaHHUE OuHapHOMI CIIy4aliHO! BEJINYMHBI.
MaremaTnyeckoe OXUIJaHWE CYMMBI CIyYalHBIX BEJIMYMH. MareMaTtndeckoe
OKUJaHHUE U AUCTIEPCHUS TEOMETPUUECKOTO U OMHOMHUAJILHOTO paclpeesieHUH.

3akoH OOJBIIMX YKCET U €ro pojib B HayKe, MPUPOJE M OOILECTBE.
Br16opouHbIii METO HCCIIEOBAaHUM.



IIprmMepbl HENPEPBIBHBIX CIy4alHbIX BeaW4UH. [IOHATHME O IIOTHOCTH
pacnpeneneHus. 3ajadd, NPHUBOIAIIME K HOPMAIBHOMY pacCIpElENICHHUIO.
[IoHsATHE O HOPMAIIBHOM PacIpEIEICHUN.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOIro IpeaMeTa
«MaremaTHka» XapakTepu3yrTcs:

I'pa:xxnanckoe Bocnuranue:

c(OPMHUPOBAHHOCTHIO  TPAXKIAHCKOW MMO3UIIMH  OOYYalollerocs: Kak
AKTUBHOTO U OTBETCTBEHHOI'O 4JIEHA POCCUUCKOTO 00IeCTBa, MPEACTABICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
ABJICHUM, MPOUEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.),
YMEHHUEM B3aWMO/JIEUCTBOBATh C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHUEM.

IlaTpuoTHyeckoe BocIUTAHME:

c(hOPMHUPOBAHHOCTHIO ~ POCCHUHCKOW  TIpaXKTaHCKOW  UJEHTUYHOCTH,
YBaXXEHUS K MPOIUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHIKEHUSM POCCUHCKHX MAaTEMATHKOB M POCCHUCKOU
MaTeMaTUYECKOW IIKOJbI, K MCIOJb30BAHUIO ATUX JOCTHUKEHUW B JAPYTIUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUSA, 3TUYECKOTO TIOBEJEHUS,
CBSI3aHHOTO C  MPAKTUYECKUM TMPUMEHEHUEM JOCTUKEHUW HAayKH H
NEeSATEIbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJI3Ja B MOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUeE:

ACTETUYECKUM OTHOILLIEHHEM K MUPY, BKIIIOYAsi I3CTETUKY MAaTEeMaTUYECKHUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peleHnH, paccyXIEHUN;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKMM acIeKTaM pAa3jIudyHbIX BHJIOB
UCKYCCTBA.

PDu3nyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYEeCKHE 3HAHUA B
UHTEpecax 3J0pOBOrO0 M 0Oe3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOIO
OTHOIICHUSI K CBOEMY 3JI0pPOBBIO (30pOBOE THTaHME, COaTaHCHUPOBAHHBIN
PEXUM 3aHIATUM U OTIbIXa, PETYyJspHas pU3ndecKkasi akTUBHOCTD); (PU3MUECKOTro
COBEpIICHCTBOBAHUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTENLHOM
JesITeIbHOCTBIO.

TpynoBoe BocniMTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJII00US; HUHTEPECOM K
paznuyHbiM  cdepaM  TpodecCHOHaTbHON  JAESTENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€ MPUJIOKEHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymelr mpodeccnn W peann30BbIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPHI, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJAHOM H
COIIMAJIBHOM CpEeJbl, OCO3HAHHEM TIJIOOAJIBHOTO XapaKTepa HSKOJIOTHYECKUX
npoOJsieM; OpHEHTalMe Ha TMPUMEHEHHWE MATEMAaTHYEeCKUX 3HAHUU IS
pelieHus 3a1ad B 00JacCTU OKPYXaIoIIe cpejibl, TIIaHUPOBAHUS MOCTYIKOB U
OIIEHKH X BO3MOXHBIX IMOCIEACTBHUM I OKPYKAIOIIEH CPeIbl.

I{leHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPaKTUKH,
MMOHMMAaHUEM MaTEeMaTUYECKON HayKH Kak c(pepbl UeTOBEUECKOU e TEILHOCTH,
ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH [JI1 Pa3BUTUSA LUMBWIN3ALNH; OBJIAJICHUEM
SA3bIKOM MAaTEMAaTUKU U MATEMaTUYECKOUN KyJIbTYpOW KakK CPEICTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH TMPOCKTHYIO U  HCCIEI0BATEIBCKYIO
NEeATEeIbHOCTh UHANBUIYaIbHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI YU€OHOTO MpeaMETa
«MaremaTuka» XapaKTEePHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvlie no3nasamenvmvle Oelicmsus, 0Oecnevu8arom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NpOYeccos odyuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKPYICAIOWe20  Mupda, NnpuMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBISABIISTH u XapaKTepHU30BaTh CYIIIECTBCHHBIC PU3HAKU

MaTeMaTU4eCKnX 0OBEKTOB, MOHSATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
dbopmynrpoBaTh OTIpeICICHUS TTOHSITUH; yCTaHaBJINBATh



CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJi1 0000IIEeHUs
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAIN3a;

BOCIPUHUMATh, (POPMYJIHPOBATH M MPEOOPA30BBIBATH CYXKIACHUSA:
YTBEpUTENbHbIE U OTpUIATENIbHbIC, €IUHUYHbBIC, YaCTHBIE W OOIINE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTUBOpeusl B (pakTax, MaHHBIX, HAOTIOACHUSX U YTBEPKICHHSIX;
mpenjaraTb  KpUTEpUM 7S BBIIBJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JieJ1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYyKTUBHBIX U
MHAYKTUBHBIX YMO3AaK/IIOUEHUH, YMO3aKIIFOUEHUH 110 aHaJIOTUH;
OPOBOAWTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA  MaTEMaTHYECKUX
yTBepXKAeHU  (MpssMble W OT  TNPOTHBHOIO),  BBICTPAWBATH
apryMeHTaIuio,  MPUBOJUTH  TPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHus yd4eOHOH 3a7aun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HauMOOJEe MOAXOMAMIMI C y4ETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrnle ucciiegoBarejbcKue 1eMCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCJICAOBATEIBCKUN  HHCTPYMEHT
MMO3HaHUS, (HOPMYJIUPOBATH BOIPOCH], (PUKCHUPYIOIIKE MPOTUBOPEUHE,
mpo0JeMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJMTh  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIA  IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOIO
0o0BbeKTa, SBICHUS, TMPOIECCa, BBISBICHUIO 3aBHUCHMOCTCH MEXKIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIO/IEHUS, MCCIIECIOBAHUS, OIICHUBATH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIIecca, a TAaK)KE BBIJIBUTATh
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISBJIATH 1e(pULNTHI HH(DOpMALIMU, JaHHBIX, HEOOXOIUMBIX AJIsi OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a]1a4u;

BbIOMpaTh MH(OpPMAIMI0O W3 HUCTOYHUKOB  PA3jIMYHbIX  THIIOB,
aHAJIU3UPOBATh, CHUCTEMaTU3HPOBATh 17} MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;



CTPYKTYpPUpPOBaTh HMHQPOpPMALIMIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUIECKH;

OLICHMBAaTh  HAAEKHOCTH  HMHMOpPMAIMM MO  CaMOCTOSTEIHHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanonvie KOMMYyHUKamueHvle Oelicmeus, 0becnedusaon
CHOPMUPOBAHHOCINL COYUATLHBIX HABBIKOS 00YUAIOUUXCAL.
OO0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMU OOUICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTb
CBOIO TOYKY 3pEHHSl B YCTHBIX U IHMCBMEHHBIX TEKCTaX, J1aBaTh
HNOSICHEHHUS 10 XOJy PELICHHUs 3aJaud, KOMMEHTUPOBATH MOJIYYEHHBIN
pe3ynbTar;

B XOJ€ O00CYXXIEHHUs 3aJaBaTh BONPOCHI MO CYHIECTBY OOCYX AaeMoOi
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UJEH, HallCJICHHbIE
Ha MOMCK PEIICHHUS; COIMOCTABJIATH CBOM CYXACHHUS C CYKICHUSIMU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh PAa3IUYUE U CXOACTBO
MO3ULIMIA; B KOPPEKTHOU (opme QopMynHpoBaTh pa3HOTIACUS, CBOU
BO3PaKEHUS;

OpEICTaBISATh  pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTA; CaMOCTOSITENIbHO  BBIOMpAaTh  (opMar
BBICTYIUICHHSI C YYE€TOM 3agad MPE3CeHTAlMd M O0COOEHHOCTEH
ayJTUTOPHH.

CotpyaHuyectBo:

3)

NOHUMAaTh U MCIOJB30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHANBUYaIbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ay; MPUHUMATh
IIeJJb  COBMECTHOW  JICSITCIIBHOCTH, IUIAHUPOBATh  OPTAaHU3AIUIO
COBMECTHOM pabOThl, pachpeaesisiTh BHUILI PadOT, TOTOBApUBATHCS,
o0CyXX1aTh TMpollecc M pe3ylbraT paboThl; 0000mAaTh MHEHUS
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUH, «MO3TOBBIC INTYPMbD» M WHBIC); BBIMOJHATH CBOI YacTh
paboThl W KOOPAWHUPOBATH CBOW JCHCTBUS C JPYTMMHU YICHAMH
KOMaH/IbI; OLIEHUBAaTh KAa4€CTBO CBOETO BKJaJa B OOMIMN MPOIYKT TIO
KpUTepusiM, ChOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.
Yuueepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

GdopmuposaHrue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:



COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3a7jaui, BEIOUpaTh CIocOo0 peleHus
C YYETOM HMEIOIIUXCS PpPEecypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPHAHTHI PEUIEHUH € YYETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BIAJACTh HABbIKAMU IIO3HABATEIILHOM peQIEKCUM KaK OCO3HaHUs
COBEpIIAEMbIX  JIEMCTBUI W  MBICIUTEIBHBIX  IPOILECCOB,  HX
pe3yNbTaTOB; BIAJNETh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U Pe3ysbTaTa peuIeHUs] MaTEMaTUYECKOH 3a1auH;

e IPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PEIICHUU
3a/1a4yd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OIICHMBAaThb COOTBETCTBHME pe€3yJbTaTa LEIH U YCIOBHSIM, OOBIACHATH
IPUYMHBI JOCTHKEHUS UM HEJOCTHKEHHUSI PE3YJIbTAaTOB ACSATEINBHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

YuTath ¥ CTPOUTH TAOIUIIBI U JTUATPAMMBI.

OnepupoBarh MOHATUAMM: CcpeaHee  apupMeThyeckoe, MeAuaHa,
HauOoJIbllIee, HAMMEHBIIIEE 3HAYEHUE, pa3MaxX MacCHBA YUCIOBBIX JaHHBIX.

OnepupoBaTh NOHATHAMU: CIIYYaHBIA SKCIEPUMEHT (OTIBIT) U CIydaiiHOE
COOBITHE, 3JIEMEHTAPHOE COOBITUE (DJIEMEHTAPHBIA UCXOM) CIYyYalHOTO ONBITA;
HaXOJAUThb BEPOSATHOCTH B OINbITaX C PaBHOBO3MOXHBIMHM  CIIyYalHBIMH
COOBITUSIMU, HAXOAWTb W CPaBHUBATH BEPOSITHOCTU COOBITUM B M3yYEHHBIX
CIIy4alHBIX DKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TIEPECEUYCHHE W OOBECIMHCHHE
JTAHHBIX  COOBITHIA, COOBITHE, TPOTHUBOIOJIOXKHOE JAaHHOMY COOBITHIO;
MOJI30BAThCSl AUarpaMMamMu Oijepa U (QOopMyJION CIOKEHHUS BEPOSTHOCTEH
IIPU PELICHUU 33/1a4.

OnepupoBarh NOHATHUSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBHCHMBbIE
COOBITHS; HAaXOJIUTh BEPOATHOCTH C TIOMOIIBIO TpaBUiIa YMHOXXEHHUS, C
ITIOMOLIBIO JIepeBa CIIy4alHOIO OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MIPABUIIO YMHOKEHHUS MPU PEILICHUH 3a/1a4.



OnepupoBaTh NMOHATUAMU: UCIBITAHWE, HE3aBUCUMBIE HCIIBITAHUS, CEpUs
UCHBITAaHUM, yCIEX W HeyJaya; HAaXxOJIUThb BEPOATHOCTU COOBITHMM B CepuH
HE3aBHUCUMBIX MWCHBITAHUM [0 NIEPBOrO YCIIEXa; HAXOIUTh BEPOSITHOCTU
COOBITUI B c€pUU UCTIBITaHUH bepHymmu.

OnepupoBaTh NOHATUSAMH: CllydailHas BEJIIMYWHA, pacCIpeesieHue
BEPOSITHOCTEH, MarpaMMa pacipeieCHusl.

11 KIIACC

CpaBHUBaTh BEpPOSATHOCTH 3HAYCHHM  CIydyalHOW  BEJIWYUHBI IO
PacCIpeNEeIeHUIO WIH C IIOMOIIBIO AUArPaMM.

OnepupoBaTh MOHSATUEM MATEMATHYECKOTO OXUJAHUS; IPUBOIUTH
IIPUMEPBIL, KaK IIPUMEHSAECTCS MATEMAaTUUECKOE 0KUIAHUE CIYYalHOW BEJIMYHUHBI
HaXOJUTh MaTEMATHYECKOE 0KUAAHUE IO TAHHOMY PacCIpeIEICHUIO.

HNmeThb npeacTaBieHUe O 3aKOHE OOJBIINX YHCEIL.

Nmetps npeacTaBiieHue 0 HOPMAIIBHOM PaCIpeICIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencraBieHne TaHHBIX M OMKUCATEIIbHAS 4 bubnunoreka LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Cny4aiiHble OIBITHI M CIy4alHEBIe COOBITHS,
2 omrTIH c aBHOBOSMO)KH}I:IMI/I 3 1 bubsmorexa [IOK
P https://m.eds0o.ru/e0b7bOf1
3JIEMEHTapPHBIMU HCXO0/IaMH
3 Onepanuu Haja COOBITHSIMU, CIOXKEHHUE 3 bubnuoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VcnoBHas BEpOSITHOCTD, ACPEBO
4 CIIy4aliHOTO (I?HBITa ¢o AI/I[ ia MIOJIHOM 6 bubmmorexa LIOK
i » DOPMY . https://m.edso0o.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITUH
bu6nmorexa LIOK
S5 4
IIEMEHTHI KOMOHHATOPHK https://m.edsoo.ru/e0b7b0f1
6 Cepun nocienoBaTeIbHBIX UCITBITAHUN 3 1 bubmorexa LIOK
P a https://m.edsoo.ru/e0b7b0f1
7 CraygaiiHble BEIMYUHEI U pacIpeacIcHUs 6 bubmorexa [JOK
i pactipelt https://m.edsoo.ru/e0b7b0f1
bubnunorexa LIOK
8 06006 % 5 2
ODILCHHC H CHCTOMATH3AIIA SHAHWH https://m.edsoo.ru/e0b7b0f1
OBLIEE KOJIMYECTBO YACOB I10 34 2 2
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[TPOTPAMME




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungposbie
Ne n/m P Konrpoabnbie IIpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 MatemaTuueckoe 0XKUIaHNuEe CIIy4aliHON 4 bubnnorexa [HOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnnoreka [JOK
CIIy4aiiHOM BEJTUYUHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3axon Gompimmx wncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaiiHble BETUYMHBI 9 bubnuoreka [IOK
(pacripenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
> Hopuansiioe pacripeneneiiis 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHuEe, 06001IeHNE 1 19 9 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIIEE KOJIMYECTBO YACOB I10 34 9 3

ITPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHue TaHHBIX C 1 bubnunoreka LIOK
MTOMOIIBIO TAOJIUIT U AUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTrieckoe,
MeanaHa, HanOobIlIee U
2 HauMeEHBIIIee 3HAUEHHS, Pa3Max 1 bubmmorexa [JOK
» pasMax, https://m.eds00.ru/dd00738d
JUCIIEPCHS, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmMeTnyeckoe,
MeanaHa, HanOoIbIlIee U
3 HaVMEHbIIIee 3HAUYEHHS, pa3Max 1 bubmorexa LHOK
' P ’ https://m.edso0.ru/98645f6¢c
TUCTIEPCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe,
MeauaHa, HanOoJIbIlIee U
4 HaVMEHBIIIEe 3HAUYEHHS, pa3Max 1 bubmorexa [IOK
P ’ https://m.eds00.ru/7c9033a8
TUCTIEPCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CityqaiiHbIe SKCTIEPUMEHTBI
. but6mmoreka [IOK
5 (OTIBITHI) U CITy4aiiHBIE COOBITHSI. 1

SJ'ICMGHTapHLIC COOBITHS

https://m.edso0.ru/347¢1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
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https://m.edsoo.ru/7c9033a8
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(ucxonpl)

BepostHOCTh ciiydaitHOTO
coObITHs. BeposTHOCTH COOBITHIA

bu6nmoreka [IOK

0 B OINBITAX C PABHOBO3MOXHBIMHU https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITUSIMU

7 BeposiTHOCTS citydaitHOro bubmmoreka [JOK
coObITus. [IpakTrueckas pabora https://m.edsoo.ru/5e8fa94a
Omnepanuu Haj COOBITUSMU:

8 nepeceueHue, 00beTMHEHNE Bu6moteka [IOK
COOBITHU, TPOTUBOINOIOKHbBIE https://m.edso0.ru/221c622b
coObITus. Jlnarpammsl Diinepa
Omnepanuu Haj COOBITUSMU:

9 nepeceueHue, 00beTMHEHNE Bu6moteka [IOK
COOBITUH, TTPOTHUBOIIOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITHs. [Inarpammsl Ditnepa

10 dopmyna cloKeHus bubmuoreka [IOK
BEpPOSITHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEpOATHOCTb.

1 YMHOXk€EHUE BEPOSITHOCTEH. bubnmnorexa [JOK
JepeBo ciryd4aiiHOro https://m.eds00.ru/9a408d25
JKCIIEpUMEHTA
VYcnoBHas BEpOATHOCTb.

12 YMHOKEHUE BEPOATHOCTEM. bubnuotexa [JOK
JepeBo cirydaiiHOro https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA

13 VYcioBHast BEpOATHOCTb. bubnuotexa [JOK

YMHOXK€EHHE BEPOSITHOCTEH.

https://m.edsoo.ru/47fb6b11



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
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HepeBo ciyyaitHOTro

IKCIIEPUMEHTA
14 dopMyia MOJIHON BEPOATHOCTU bubamorexa LIOK
https://m.edsoo.ru/15941bec
15 ®opmysa NOJTHONW BEPOATHOCTH bubamorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 dopMmyIa NOJIHON BEPOATHOCTH. bubnuoreka [IOK
He3zaBucumsle coObITus https://m.edsoo.ru/e3dd5ac9
bubnnorexa [JOK
17 Konrporsras padora https://m.edsoi.lru/29dc6cb9
18 KomMOuHaTopHoe npaBuiio bubnnorexa [JOK
YMHOKECHHUS https://m.eds00.ru/2270cf70
bubnnorexa [JOK
19 Hepecranoskit  paxropHan https://m.edsoi.lru/d58ce6dl
. bubmuoteka [IOK
20 Hiero coueratit https://m.edSO(])_.[ru/7904dfb0
21 Tpeyronbnuk Ilackana. @opmyna bubmuoteka [IOK
6unomMa Hrrorona https://m.edsoo.ru/fa4d7998f
buHapHBIN Cily4aiiHBINA OIBIT
2 Hemmeomme e, BuGmonera LIOK
Cepwst HE3aBUCHMBIX MCIIBITAHUI nitps://m.eds00.1u/2e 112368
JI0 TIEpBOrO ycrexa
93 Cepus HE3aBUCUMBIX UCTIBITAHUI bu6muoreka [JOK
bepnymm https://m.edso0.ru/e9572a68
24 Cepus HE3aBUCUMBIX bubnmorexa LOK

https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/15941bec
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ucnbitanuil. IIpaktuyeckas
pabota ¢ UCIoIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUII

25 Cny4aiinast BeIMInHa 1 bubmorexa HOK
ya https://m.edsoo.ru/639be9aa
Pacnpenenenue BepoOSITHOCTEN. bubnuoreka [JOK
26 1
[wnarpamma pacnpeneseHus https://m.edso0.ru/6dc7ff39
97 CyMMa U Ipou3BeICHHE 1 bubmuoreka [IOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 pou3BeICHUE 1 bubmmoreka [JOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/c2757cc3
ITpumepsl pacnipeieseHnii, B TOM
29 qlxll)cne rim\ld)e IE‘{:CKOC 51 1 bubmorexa LHOK
P https://m.edso0.ru/91e08061
OMHOMHAIILHOE
ITpumeps! pacnpeneaeHuii, B TOM
30 ‘lI/II)CJ'Ie feoafeT I/I:I)q:cme n 1 bubmorexa LHOK
p https://m.edsoo.ru/5afff05f
OMHOMHAIILHOE
31 [ToBTOpenue, o6o0IIeHNE U 1 bu6mmoteka [IOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHue, 06001mEeHNE U 1 bubmmnoreka HOK
CcHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/e0la3dc4
bubnunorexa LIOK
n 1
33 TOTOBAs KOHTPOILHA padoTa https://m.edsoo.ru/a985ae79
[ToBTOpenwue, 0600IIEHNE 1 bubnunorexa LIOK
34 . 1
CHUCTeMaTH3aus 3HaHUU https://m.edsoo.ru/lddca5e0
OBHIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/639be9aa
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[TPOTPAMME




11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ara U BbI
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue fIISy‘IEHI/Iﬂ :)Iﬁl?al;(())BaTeeanme
padoThI padoThI pecypes:

[ToBTOpEHHE, 0000IICHUE,
CUCTEeMaTH3aIlHs 3HAaHHH.
CiryuyaiiHble OIIBITHI U 1 bubnuoreka [IOK
BEPOSITHOCTH CITyYalHbBIX https://m.eds00.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEHHE, 0000IICHUE,
CUCTEeMaTH3aIHs 3HAaHHH.
CiryuyaiiHbl€ ONIBITHI U 1 bubnuoreka [IOK
BEPOSITHOCTH CITy4alHBIX https://m.edso0.ru/a573a292
coObITuit. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpenue, 06001IIEHNE,
CUCTeMaTH3aIlHs 3HAaHUH.
CrnyuaiiHble ONBITHI U 1 bubmuorexa [IOK
BEPOSITHOCTH CITy4alHBIX https://m.edso00.ru/07a5e861
coOpITuii. Ceprn HE3aBUCUMBIX
HUCTIBITAHUH
[ToBTOpenue, 06001IeHNE,
cHUCTeMaTU3alus 3HaHH. 1 bubmorexa HOK

. https://m.edso0.ru/32bc29bf
CiyqaifHbIe OTIBITHI U



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

BEPOSITHOCTH CIIy4alHbBIX
coObiTuit. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[Tpumeps! IpUMEHEHUS

bu6mmoreka [IOK

) aTEMATUYECKOTO OXKHUAA
MATEMaTi ’ A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JIoTEpesi)

5 MaremaTrueckoe OKUJaHUE bu6mmoreka [IOK
CYMMBI CJIy4allHbIX BEJIMYUH https://m.edsoo.ru/Oadefede
Marematnueckoe OKUAaHue

7 F€OMETPUYECKOr0 U bubnuorexa LIOK

p . https://m.edsoo.ru/20de2fc2
OMHOMHUATIBHOTO pacrpeaeneHui
Marematnueckoe 0KHAaHue
8 TEOMETPHYECKOTO U bubmorexa LIOK
p . https://m.edso0.ru/17b0e769
OMHOMHAIBLHOTO pacIpeiesIeHu

9 Jucnepcus u crangapTHOE bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubnnoreka [JOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

11 Jucrnepcuu TeOMeTpUYECKOro 1 bubnmnoreka [JOK
OMHOMHUAIIBLHOTO PaCIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTudeckas pabora c

12 HCITOJIh30BAHNUEM DJICKTPOHHBIX bubmiorexa LIOK

P https://m.edsoo.ru/a53cd884
Ta0IHIL
3aKoH OOJBIIHX YHUCEN.
N bubnuorexa [JOK
13 Br16opounslii MeTox

HUCCIIENOBaHUN

https://m.edsoo.ru/94ddc34a
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3aK0H OOJBIINX YHCEIL.

bu6mmoreka [IOK
14 Br10 7
RIDOPOTHAI METOA https://m.eds00.ru/cf23b369
HACCIIEIOBAHUI
[TpakTrdeckas padoTa ¢
15 UCIOJIb30BAHMEM DJIEKTPOHHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/6cld11a6
Ta0JINIL
bubmuorexa [JOK
1 "
6 TOroBasl KOHTPOIIBHAA paboTa https://m.edsoo.ru/7e379f8f
[TpriMepsl HETPEPHIBHBIX
ciydaiiaeiX BenuunH. OyHKIUsS
17 nn}(l)iﬂocm acrpe eJIeHyI/II{ﬂ ) bubnmorexa [IOK
pactipei ) https://m.edsoo.ru/9f5bh423d
PaBHOMEpHOE pacnipenencHue u
€r0 CBOMCTBA
[TpuMepbl HenpPepBIBHBIX
CIy4YalHbIX BeInYnH. OyHKIMS
18 nn}(l):ﬁocm acmpe eJIeHyI/II{ﬂ ) bubmmorexa [IOK
pactipei ) https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacmpenencHue u
€r0 CBOMCTBA
3anauu, MPUBOIAIINE K
19 HOpPMaJIbHOMY pacrpe/iesIeHHUIO. bubnuoreka [IOK
DyHKIMA INIOTHOCTH U CBOMCTBA https://m.edsoo.ru/97¢19f59
HOPMAJTBHOTO pacpeIeIcHHUsS
[IpakTrueckas pabota c
20 UCIOJIL30BAHMUEM DJIEKTPOHHBIX Eubmorexa I[OK
P https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
21 [ToBTOpenue, o6oOIIeHNE U bu6mmoreka [IOK

CHCTeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/72953f4c
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22

23

OmnucarenpHas CTAaTUCTUKA

[ToBTOpEeHHE, 0600IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.
OmnucarenpHas CTaTUCTHKA

[ToBTOpeHnue, 0600IICHNE 1
cucreMaTu3anus 3HaHUHA. OIBITHI
C PAaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/b699ad0c

bubmuorexa [JOK
https://m.edsoo.ru/3fcbhacf9

24

[ToBTOpeHue, 0600IICHNE U
cucremMaru3anus 3HaHu#. ONBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/538fd7cf

25

26

27

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHH.
Brruncnenue BeposiTHOCTEH
COOBITHIA C TPUMEHEHUEM
dbopMyn u rpadUIeCcKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
auarpamma Jumiepa)
[ToBTOpenwue, 06001IeHUE U
CUCTEeMaTH3aIHsl 3HAaHUH.
Brruncnenue BeposiTHOCTEH
COOBITHIA C TPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 06001IeHNE U

bu6mmoreka [IOK
https://m.edso00.ru/272910f5

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

bu6mmoreka [JOK



https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

cHUCTeMaTU3alus 3HaHU.
Brrunciienue BepossTHOCTEN
COOBITHH ¢ TPUMEHEHUEM
dbopmy ¥ rpadUUECKUX METO/I0B
(xoopauHaTHas NpsAMas, AepeBo,
auarpamma Jusepa)

https://m.edsoo0.ru/5964f277

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHU.
Beruunciienue BepositTHoCTEH

bu6mmoreka [IOK

28 COOBITHI C IPHMEHCHHEM https://m.edsoo.ru/e71debe4
dbopmy1 u rpadpuUecKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusepa)
[ToBTOpenue, 06001IeHUE U

29 CcUCTEMaTU3alusa 3HaHUM. bubnnorexka [JOK
CrnyuyaiiHble BEIMYHHBI U https://m.edsoo.ru/00b2efb3
pacnpeneneHus
[ToBTOpenue, o6odIIeHNE 1

30 cUcTEeMaTU3alusa 3HaHUM. bubnnoreka [JOK
Crny4daiiHble BETUYUHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpenwue, 0600IIEHNE 1

31 CcHUCTeMaTU3als 3HaHH. bubnmuorexa [JOK
MaremaTtuueckoe OKHIaHue https://m.edsoo.ru/aeal298c
CIIy4yallHOH! BEIUYMHBI

39 [ToBTOpenwue, 0600IIEHNE 1 bu6mmoreka [JOK

CUCTEMAaTHU3alus 3HAHWN.

https://m.edsoo.ru/640a8ebf



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf

Marematuueckoe 0XKuJIaHNe
CIIy4ailHOM BEJINYMHBI

33 Wrorosas kKoHTpoJBbHAS paboTa 1 Et?fs?/iﬁfcizgrou/%f 464597
34 [ToBTOpEeHME, 0600IICHUE U 1 bubnnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/5006273e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

UuTaTh ¥ CTPOUTH TAOJIHUIIBI U TUATPAMMBI

6.2

OnepupoBaTh MOHATUSIMH: CpeaHee apudmMeTHdeckoe, MenuaHa,
HauOoJpllIee, HaUMEHbIlIEE 3HAUYEHHUE, pa3Max MacCuBa YHCIOBBIX

JaHHBIX

6.3

6.4

6.5

6.6

OnepupoBaTb MOHATUSAMU: CIIYYaWHbI 53KCHEPUMEHT (ONBIT) U
ciIy4aifHOe cOObITHE, TIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HUCXO0.)
CIIy4alfHOTO  ONBITA; HAXOAWTh BEPOATHOCTH B  OMNBITaX C
PaBHOBO3MOXXHBIMU  CIIYYaHBIMH  COOBITHSIMH,  HAXOIWTh U
CpPaBHUBATh BEPOSATHOCTH COOBITHA B HM3YYEHHBIX CIy4ailHBIX

9KCIICPUMCHTAX

Haxonuth 1 GpopmMynupoBaTh COOBITHS: TIepeceyeHre U 00beIMHEHHE
JAHHBIX COOBITH, COOBITHE, MPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO;
MOJb30BaThCs AMarpamMmMamMu Oiinepa U QOpMysIoi  cloxeHus
BEPOATHOCTEN IIPH PEIICHNUH 33]a4

OnepupoBaTb MNOHATHSIMM: YCIOBHAas BEPOSITHOCTb, HE3aBHCHMBIE
COOBITHSI; HAXOJIUTh BEPOSATHOCTH C TOMOIIbIO TIPaBUIa YMHOKEHUS, C
IIOMOUIBIO A€PEBA CIYYallHOTO OIIBITA

[TpuMeHsAT KOMOWHATOPHOE NPAaBUIO YMHOXKEHHS IpPU PELICHUU

3a1a4

6.7

6.8

OnepupoBaTh MOHATHSAMH: WCHBITAHWE, HE3aBHCUMBIE HCIIBITAHUSA,
cepusl UCIHBITAaHUHM, YCIIEX U HeyJdaya, HaxOIUTh BEPOSTHOCTHU
coOBITHII B CepUM HE3aBHCHMBIX HCIBITAHUH 1O MEpPBOTO Yycrexa,

HaXOJIUTh BEPOSATHOCTHU COOBITUI B CEpUH UCTIBITAaHUN bepHyu

OnepupoBaTh MNOHATHSMM: CilydaiiHas BEIMYMHA, paclpeiesieHue




BEPOSATHOCTEH, AUarpaMMa pacupeeieHus

11 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero odpa3soBanusi
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
£ 1 CpaBHUBaTh BEPOSTHOCTH 3HAUYEHUN CIy4ailiHOH BEIHYUHBI T10
pacnpeieieHUI0 WK ¢ TOMOUIbIO AHarpaMm
OnepupoBaTh MOHATHEM MATEMATUYECKOTO OXKUAAHUS, MPUBOJIUTH
£ 5 IpUMEpPhl TOrO, KaK NPUMEHSETCS MaTeMaTH4YeCKOe OXHJIaHue
CIIy4ailHON BEJIMYUHBI, HAXOJUTh MATEMAaTUYECKOE OKHUIAHUE 10
JTAHHOMY pacIpeeIeHUI0
5.3 HmeTs npeacTaBiieHue 0 3aKOHE OOJIBbIINX YHCEN
5.4 HMeTs npeacraBiaeHue 0 HOPMAJIBHOM PacIpeNeICHUN




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Koxn
6 Teopus BeposTHOCTEN U CTATUCTHKA
[IpencraBneHne JaHHBIX € MOMOIIbIO Tabumuy W auarpamm. Cpensee
6.1 apupMeTHYecKoe, MeAMaHa, HauOoJbllee W HaWMEHBIIEee 3HAYCHHS, pa3Max,
JMCIIEpCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCIIEPUMEHTHI (OIBITHI) M Cly4dailHble COOBITHS. DJIeMEHTapHbIE
coObITHs (Mcxozbl). BepodtHocTs citydaiiHOro coObiTusl. baM30cTh 4acTOTHl U
6.2 BEpOSTHOCTH  coObITHH.  CiydaiiHple  ONBITBI  C  PaBHOBO3MOXKHBIMHU
JIEMEHTApHBIMH  COOBITUSIMH.  BeposTHOCTM  COOBITMM B OmbITax C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuy HaJ COOBITUSIMU: IepeceueHue, OOBbEIUHEHHE, MPOTHBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia CloKeHUs] BEpOSITHOCTEH
6.4 VYcnoBHas BEpOATHOCTb. YMHOXKEHUE BEpOSTHOCTEH. JlepeBo ciry4ailHOro
' skcniepumenTa. @opmyra nosHoi BeposiTHocTH. HezaBucrumMbie cCOObITHS
65 Komb6unaropaoe npaBuno ymHoxeHus. IlepecranoBku u Qakxropuan. Yucno
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa
bunapHbIif ciaydaiiHpI ONBIT (MCHBITaHUE), ycleX M Heynada. HesaBucumble
6.6 ucnelTanusd. CepHusi HE3aBUCHUMBIX HCHBITaHUI 110 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHynm
Cnyyaiinas BEJIMYMHA. Pacnpenenenue BEPOATHOCTE. Hwnarpamma
6.7 pacupenenenus. IIpumepsl pacnpeneneHui, B TOM 4YHUCIIE T€OMETPUYECKOE U
OMHOMHUANIbHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS




Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

5.3

YucnoBble XapaKTEePUCTUKU CIIYHalHBIX BEIMYMH: MATEMATHUYECKOE OXKHJIAHHE,
TUCTepcuss U CTaHJapTHOE  OTKJIOHeHuWe.  [Ipumepbl  mpUMEHEHHS
MaTEeMaTUYeCKOro OXKUJIaHMS, B TOM YHCIIE€ B 3a/1a4ax U3 MMOBCEIHEBHOU KU3HHU.
MareMaTrnyeckoe O)kuIaHue OMHAPHOU CITyJaitHOM BEIMUMHBI. MaTeMaTH4YeCKOe
OXXHMJIaHHE€ CYMMBbl CIy4allHbIX BeTWYMH. MaTeMaTudyeckoe OXHIAAHUE U
JUCIIEPCHUsl TEOMETPUUYECKOT0 1 OMHOMUATILHOTO pacipeaeeHui

3aKkoH OOJBIINX YKCET U €0 pojib B HAyKe, MpUpoJie U olmiecTBe. BrIOOpOUHBIit
METO/] UCCIIEOBAHUMN

[Ipumepsl HENPEPHIBHBIX CIy4YaHbIX BenW4uH. [loHSATHE O TMJIOTHOCTU
pacnpeneneHus. 3ajaud, MPUBOJAAIIME K HOPMAIbHOMY PpAaCIHpeneIeHUIO.

ITonstue o HOpMAJIbHOM paClpCaAcCIICHUN




HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
NMPOBEPsAEMOr0  OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHMS o0pa3oBaHus

Bnagenue MeronamMm A0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUs 3a/ad;
yMeHue (GOpPMYIMPOBAaTh U OINEPUPOBATH MOHATHIMH: ONpEACICHHUE,
aKcuoma, Teopema, CIEICTBHE, CBOWCTBO, INPHU3HAK, J0KAa3aTEJIbCTBO,
PaBHOCHJIBHBIE (bopMyIHPOBKH; IIPUMEHSATH ux; YMEHHE
¢dbopmynupoBaTte 00paTHOE M  HPOTHUBOMNOJIOXKHOE  YTBEP)KICHUE,
IPUBOIUTL TIPUMEPBl M  KOHTPIPHUMEPBI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKOM MHAYKLHU; MPOBOAUTH OKA3aTENIbHbIE PACCyKICHUS
IpU pEelIeHWH 3aJad, OLIEHMBAaTh JIOTMYECKYIO IPaBHIbHOCTh
paccyX/JeHU; yMEHHUE OIEepUpPOBaTh  IMOHATUSAMHU:  MHOXECTBO,
MIOJIMHO’KECTBO, OIEPALlMM HaJ MHOXKECTBaMHU; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  anmapaT i ONMCAaHUSA  PEAbHBIX
IIPOLIECCOB U SIBJICHUI U IIPU PELICHUM 3a7ad, B TOM YHUCIIE U3 APYTUX
y4EOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHATHAMMU: Tpad, CBSI3HBIN
rpad, n1epeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCHIBATh
rpadsl pazIMYHBIMU CHOCOOAMM; HCIIOJIB30BaTh Ipadbl MPH pPELICHUU
3a1a4y

YMeHue onepupoBaTh MOHATUSAMU: HaTYpPaJbHOE YHUCIIO, LIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM [TOKAa3aTeleM, KOPEHb HaTypaJbHOM CTENEHH, CTETIEHb
C PpalMOHAJIBHBIM  IIOKa3aTelIeM, CTENEHb C  JEHCTBUTEIIBHBIM
MoKasarejaeM, Jorapugm uuciaa, CHHYC, KOCHMHYC M  TaHI€HC
MIPOM3BOJIBHOIO YHUCJA, OCTaTOK MO MOAYJII0, PalMOHAIBHOE YHUCIIO,
UppallMOHATIBHOE  YHCIO0,  MHOMKECTBAa  HATYpaJbHBIX,  LIEJBIX,
paloOHaJIbHBIX, JCHCTBUTENBHBIX UHCEN; YMEHHME HCIOJIb30BaTh
MPU3HAKU JEJIMMOCTH, HaMMEHBbUINI OOImMN JenuTenh U HauMEHbIee
2 of1iee KpaTHoe, anropuT™ EBKina npu pemeHnu 3a/1a4; 3HaKOMCTBO C
pa3sIMYHBIMM  TIO3ULIMOHHBIMU  CHUCTEMAaMH  CUMUCJIEHMS; yMEHHUE
BBINOJIHATh BBIYMCICHHE 3HAUEHUH M MpeoOpa3oBaHusl BBIPAKEHHUH €O
CTENEHs MM U Jorapupmamu, mnpeodpa3zoBaHus JIPOOHO-PALIIOHAIBHBIX
BBIpQXXEHUI; YMEHHUE OIEepUpOBaTh MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernyeckas rporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO YyObIBaroliass TreoMeTpUYecKas TMpOrpeccus; yMeHHe
3aJlaBaTh  IOCJIENOBATEIbHOCTH, B TOM 4YHCI€ C  IIOMOIIbIO
PeKyppeHTHbIX  (GOpMyN;  yMEHHE  ONEpHpOBaTh  MOHATHIMU:




KOMILUIEKCHOE YHCIIO, COMPSIKEHHBIE KOMIUIEKCHBIE 4YHCIIa, MOJYJb M
apryMEeHT KOMIUIEKCHOTO 4ucia, (opMa 3amuch KOMILUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpHUECKas U anreOpandeckas); yMeTb
MIPOU3BOJIUTH apUPMeTHUECKUEe NEHCTBUS C KOMILJICKCHBIMHU UYHCIAMU;
NPUBOJIUTL  MPUMEPHl  HUCIOJB30BaHUS  KOMIUIEKCHBIX  YHCEN,
ONEPUPOBATH MOHATUAMM: MaTpulla 2X2 u 3x3, onpeaeIuTe b MaTPHULIbI,
reOMETPUUYECKUN CMBICT OINpeeInTeNs

YMenune ONCpHUPOBATh NOHATUAMU: PAUOHAIIBLHBIC, HUPPALUOHAIIBHBIC,
NOKa3aTebHble, CTENEHHbIE, JOrapupMHUUECKUE, TPUTOHOMETPHUECKUE
YPaBHEHHMsT M HEPABEHCTBA, MX CHCTEMbI, yMEHHE OIIEPUPOBATh
MOHATUSMH: TOXKAECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUN WU HEPABEHCTB, PaBHOCUJIBHOCTh
YPAaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHUE pEIlaTh YpaBHEHUS,
HCPaBCHCTBA W CHUCTEMbI C IMOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CUCTEMbBI C IapaMCTpOM; IPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CUCTCMBI IJIA PCIICHHUA MATCMATUYCCKUX
3aJ1a4 U 33J1a4 U3 pa3IU4HbIX 00JacTe HayKU U pealbHOM )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (DYHKIHS, YETHOCTH (HYHKIUH,
NEPUOUYHOCTD (DYHKIIUH, OTPAHWYCHHOCTH (YHKIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (YHKIMH, HAUOOJIbIlIee U HAUMEHbIIEE 3HAYCHHS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (QYHKIUS, ACUMIITOTHI rpaduka
¢GyHKIMH, TIepBas U BTOpas NMPOU3BOJHAA (QYHKIIHUU, TEOMETPUUECKUN U
¢u3nyeckuif CMbICT TNPOU3BOJHOM, MepBOOOpazHas, ONpeAeIEHHBIH
UHTETpaj,; yMEHUE HaXOAWUTh aCUMNTOTHI rpaduka (QyHKIUH; yMEHHUE
BBIUHCIATh INPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHUS, YacTHOIO U
KOMIO3ULUHN (PYHKIMHI, HAXOIUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GyHKIIMM; YMEHUE HAXOJUTh MPOM3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO Uil HCCIENOBaHUS (DYHKUUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHbIINE 3HAYeHWs] (PYHKLIMH; CTPOUTh
rpad¥Ky MHOTOUWIEHOB C MCIOJb30BaHUEM ammapara MaTeMaTH4ecKOro
aHaJIM3a; NPHUMEHATH IPOU3BOJHYIO Ul HAXOXKJIEHUS HaWIydIlIero
pelleHnss B NMPHUKJIAJHBIX, B TOM YHCJIE COLHUAIbHO-DKOHOMHYECKHUX U
¢bu3NYecKUX 3a/1a4ax; HaXOIUTh IO U 00BEMBI GUTYp C TOMOIIIBIO
MHTErpaa; NpUBOAUTH IMPUMEPBl MAaTEMATHUECKOIO MOJEIUPOBAHUS C
MOMOUIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSIMHU: Tpapuk QyHKUIuH, oOpaTHas
GyHKIMSA, KOMIO3ULIMSA (QYHKUUH, JUHEHHass (YHKIMS, KBajJpaTU4yHas
byHKIHA, paloHagbHas byHKLU, CTEIIEHHAas byHKIMA,
TPUTOHOMETPUUYECKUE  (QYHKLUH, OOpaTHbBIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTelnbHas U Jorapudmuyeckas (QyHKUIUU; YMEHHE
CTpPOUTH I'padUKH W3YYEHHBIX (YHKIMI, BBIMIOJIHATH MPeoOpa3oBaHUS




rpaduKoB QYHKIUH, UCTIONB30BATh TPa(GUKH I U3YUEHHS IPOLIECCOB U
3aBHCUMOCTEH, NMPU PEUICHUU 33734 U3 JPYTUX Y4EOHBIX MPEIMETOBU
3aJa4d U3 peasibHOW JKU3HU; BBIpaXaTh (POpMyIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMH; HCIOJIB30BaTh CBOWCTBA M TrpaduKd GYHKIOWHA IS
pelIeHus] ypaBHEHH, HEpPaBeHCTB U 33j1a4 C IapaMeTpaMu; U300pakaTh
Ha KOOPJMHATHOM IUIOCKOCTH MHOXXECTBA pEIICHUH YypaBHEHUH,
HEPaBEHCTB U MX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/adyd pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, 10JIM U YaCTH, HA JIBUKEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOT'H, 3aJjaud U3 00J1aCTH YIPaBICHUS JTMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIATh BBIPRKEHUS, YPaBHEHHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIOBHUIO 3aJa4yd, UCCIIEIOBATh IOJIYYCHHOE PEIICHUE U
OLICHMBATh MPaBIONOJO0OHOCTb pE3YyIbTATOB; YMEHHUE MOJEINPOBATH
peanbHBIE CUTyallud Ha SI3bIKE MAaTEMAaTHKHU; COCTABIIATH BBIPAXKECHUS,
YPAaBHEHUsI, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3a/auH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara
ayreOppl, MHTEPIIPETUPOBATH MOTYUEHHBIN pe3yibTaT

YMeHne onepupoBarh MOHIATUSAMU: CpeHEe apu(PMETHIECKOe, MEHaHa,
HauOonplllee W HAaWMEHbIIEe 3HAYCHHs, pa3Max, AHUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE 4YHCIOBOro HaboOpa; yMEHHE W3BIIEKATD,
MHTEPIPETUPOBATh MHPOpPMAIINIO, MPEICTABIECHHYI0 B TaliuIax, Ha
auarpammax, rpagukax, oTpakarollylo CBOWCTBA PEalbHBIX MPOIECCOB
U SBJIECHUH; TNpEeACTaBIATh HHPOPMALMIO C TIOMOLIbI0 TaOnIMIl |
JUarpaMM; MCCIIEI0OBaTh CTaTUCTUYECKUE JaHHBIE, B TOM YHCIE C
IpPUMEHEHHEM TIpadUUecKuX METOJO0B M IIEKTPOHHBIX CPEJNCTB;
rpadMuecKd HMCCIEe0BaTh COBMECTHbIE HAOMIOAEHUS C TOMOLIbIO
JYarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccun

YMeHHe OmnepupoBaTh NOHATHUSAMHU: CIY4YaWHBIM OIBIT U CIIy4allHOE
COOBITHE, BEPOSATHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSATHOCTh C MCIIOJIB30BAaHMEM TIpaUUEecCKMX METO/OB; NMPHUMEHSTh
(GOpMyIIbl CIOXKEHUS M YMHOXEHHUS BepOsiTHOCTEH, (opMysy MHOJIHOM
BEpOATHOCTH, (hopmyny bepHysin, komOuHaTopHble (PakThl U GOPMYIIBL;
OILICHHUBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; YMEHHE OIepUpOBaATH
MOHATUSAMM: CIIydallHas BEJIIMYMHA, paACHpENelIeHHe BEPOATHOCTEH,
MaTe€MaTHYeCKOe OKHMJIaHWE, JUCHEPCUS M CTAaHJIAPTHOE OTKIOHEHHUE
CllyyailHOM BENUYMHBL, (QYHKUUU paclpenieieHnuss M IJIOTHOCTH
PaBHOMEPHOI'0, II0Ka3aTeIbHOTO W HOPMAJIBHOIO PACIPEAECICHU;
YMEHHME HCIOJIb30BaTh CBOWCTBA W3YYEHHBIX paclpeAcieHud s
peleHust 3a7ay; 3HAKOMCTBO C IMOHATHUSMHU: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX HCCJIEIOBAaHUMN; yYMEHHE IPUBOAUTH TNPUMEPHI
MPOSBIICHUSI 3aKOHA OOJBIIMX YHCET B MPUPOIHBIX U OOIIECTBEHHBIX




SIBJICHUSIX; YMEHHE OIEpUPOBATh MOHATUSIMU: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETaHWi, YHCIO MEepecTaHoBOK; OuHOoM HploTOHA; ymeHue
MPUMEHITh KOMOWHATOpPHBIE (AKThl U PACCYKICHUS I PEIICHUS
3a/la4y; OLIEHWBAaTh BEPOSTHOCTU peEabHBIX COOBITHIl; COCTaBIATh
BEPOSITHOCTHYIO MOJIETIb U UHTEPIPETUPOBATH NOJIYUEHHBIA PE3yIbTaT
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YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKUH Yrod,
JIBYTPAaHHBI YroJl, TPEXIPAHHBIA YroJl, CKPELIMBAIOIIKAECS IpPSMBIE,
[apaJUIEIIBHOCTh U NEPIEHANUKYISIPHOCTh IPSIMBIX U IUIOCKOCTEH, YIoll
MEXY INPSAMBIMH, YrOoJdl MEXAY NPSMOH U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE MEXIY
IPSMBIMU, PAaCCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHE MCIOJIb30BaTh
IpH pEHIeHWH 3a7ad HM3y4eHHble (DAaKThl U TEOPEMbl IUIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpA; CTPOUTH
MAaT€MaTHYeCKUE MOJEIHM C IOMOIIBIO TI'€OMETPUYECKHX IOHATHH M
BEJINYUH, PEIIATh CBS3aHHbBIE C HUMU IIPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATHAMH: IUIOMAIL QUTYPBI, 00bEM (UTYPHI,
MHOTOTPaHHHK, MMPABUIbHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPAHHHKA,
Ky0, mapamienenumnen, npusMa, nUpamuaa, ¢GuUrypa ¥ IOBEPXHOCTh
BpallCHUs, NWINHAP, KOHYC, IIap, cdepa, MiIomaab cPepbl, MIomaIh
MOBEPXHOCTH MUPAMHIBI, TPHU3MBI, KOHYyCa, MWIMHApA, 00BEM Kyoa,
NPSIMOYTOJIBHOTO TIapajUIeNieNuIe/ia, THPaMUIbI, TPU3MBI, WIHHAPA,
KOHYyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHUSI KOHYCa M IMJIMHIpA,
napajulellbHble OCH  WJIM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascss cgepsl, IWINHIPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPaHHHUKH, (UTYPHI U MTOBEPXHOCTH
BpAalICHUs, MX CEYCHUsS, B TOM YHCIEC C TIOMOIIBI0 3JICKTPOHHBIX
CPEICTB, YMEHHE MPUMEHSATh CBOMCTBA T'€OMETPUYECKUX (uUryp,
CaMOCTOSITENTFHO (POPMYJIMPOBATh OMpEACTCHUS H3y4aeMbIX Quryp,
BBIJIBUTaTh THIOTE€3bl O CBONCTBaX M MpPU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBATBHMJIM OIPOBEpPTraTh MUX; YMEHHE MPOBOAMUTH
KJaccupukanuio (Uryp 1O pPa3IMyHBIM TpPU3HAKaM, BBINOJIHSATH
HEOOXO/IMMBIE IOTIOJTHUTEIILHBIE TOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B TPOCTPAHCTBE,
napajuIeNIbHBIA TTEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe M0A00Us, MOJO00HBIE (UTYpPBI;, yMEHHUE
pacrio3HaBaTh paBHbIE M MOJIOOHBIE (UTYpHI, B TOM YHUCIE B IPUPOJE,
UCKYCCTBE, apXMUTEKTYype; HCIIOJIb30BaTh I'€OMETPUYECKHE OTHOIIECHUS
IpU pelIeHUH 3a7ay; HaXOAUTh T'€OMETPHUECKHE BEJIWYHMHBI (JUIMHA,
yroy, IJowWaab, 00bEM) MpH pEUIeHUH 33Jad U3 JPYIHX Y4eOHBIX
MPEIMETOB U U3 PEATHbHOM KU3HHU, YMEHUE BBIUUCIISATH TEOMETPHIECKIE




BEJIMYMHBI (IJTMHA, YTOJ, IUIOMIA[Ih, OOBEM, IUIONMIAIL MOBEPXHOCTH),
WCIIOJIb3YSl M3y4eHHBbIC (HOPMYJIBI U METOJIbI, B TOM YHCIE: IUIOIMAh
MOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI, KOHYCA, IIWIHH]IPA, IJI0MAAb cepsr;
00BEM Ky0a, MPAMOYTOJIBLHOrO MapajuIeeuIe a, MTHPaMHIbI, TPU3MBI,
WIMHIPA, KOHYyCa, I[apa; YMEHHE HaXOIUTh OTHOIICHHE OO0OBEMOB
MoA0OHBIX PuUryp
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YMeHue onepupoBaTh NOHATUAMU: IPAMOYIOJIbHASL CHCTEMA KOOPJAUHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEICHHE BEKTOpa Ha YHMCIIO, Pa3jOKEHHE BEKTopa IO Oaswucy,
CKaJSIPHOE TMPOM3BEIICHUE, BEKTOPHOE ITPOMU3BEACHUE, YIOJd MEXKIY
BEKTOPaMU; YMEHHUE UCII0JIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOL
JUIS pEIIeHUs TeOMETPUYECKHX 3aJad W 3aJad JPYruxX Yy4eOHBIX
MPEIMETOB

YMeHue BbIOMpaTh MOAXOJAIIMH METOJ JUIs pELIeHHs 3ajjauu;
[IOHMMAaHWE 3HAYMMOCTH MAaTE€MaTUKM B M3YyYEHUM INPUPOJHBIX U
OOIIIECTBEHHBIX IPOLIECCOB M  SBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHM B HCKYCCTBE, YMEHHME IPHUBOJIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCUMCKOM W  MHPOBOU
MaTeMaTU4eCKON HayKn




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 10 MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BIYUCICHUS
1.1  HarypaubHsle u nensle yucina. [Ipu3Haky 1eIMMOCTH LETbIX YHCET
12 Pammonanbupie  uncna. OOBIKHOBEHHBIE W JIECSATUYHBIE JpOOW, TPOLEHTHI,
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOH cTeneHu. JleficTBus ¢ apupmMeTHndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenenp ¢ wnenbiM TokazareneM. CTENeHb € palMOHAIBHBIM IOKA3aTeIeM.
' CaoiicTBa cTeneHn
15 CuHyc, KOCHMHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypaIbHbIE JOrapu(MbI
JleiicTBuTenbHBICE 4YHCIA. ApUPMETHYECKHE ONepalud C JICHCTBUTEIHHBIMH
1.7  gucnamu. [IpuOmmk€HHBIC BRIYUCICHUS, TPABUIIA OKPYTJICHUS, IIPUKUIKA U OI[CHKA
pe3yibTaTa BRIYMCICHUN
1.8  IIpeoOpazoBaHME BBIpaXKEHUI
1.9  KowmruiekcHble yncia
2 VYpaBHEHUsI U HEPABEHCTBA
2.1  llenble u qpoOHO-pallMOHATILHBIC YPABHEHUS
2.2  VppaunoHajbHBIC YpaBHEHHUS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4 Tloka3arenbHbIe U JIoTapu(MUIECKHe ypaBHEHUS
2.5  llensle u qpoOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6  VppanuoHanbHBIE HEPABEHCTBA
2.7 lloka3arenbHble U JlorapuMudeckre HepaBeHCTBA
2.8 Tpuronomerpuveckrne HepaBeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  YpaBHeHHs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuna cucTeMbl IMHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKIMH U TpaduKh
31 Oyukuus, crnocoObl 3aaanus QyHkuuu. ['padux ¢yHxnuu. BzanmHo oOpaTHbIE
' ¢bynakuu. YérHble u Heu€THble QyHKIMU. [leproanueckue GyHKIMN
3.2  OOnactp ompeneneHuss MU MHOXECTBO 3HaueHMH ¢yHkuumu. Hymu QyHKImm.




[IpoMexxyTKH  3HAKONOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
MakcumymMbl U1 MHUHUMYMbl (QyHKUMU. HanOonpliee u HauMeHblee 3HAYCHHE
(GyHKINU HAa TPOMEKYTKE

Crenennas (QyHKUMS C HaTypaldbHBIM M LeNbIM MokazareneMm. EE cBoiicTBamn

3.3 . .
rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  TlokazarenbHas u norapupmudeckas GyHKINN, X CBOHCTBA U TpaduKu
36 Touku paspeiBa. AcuMmnToThl rpadukoB GyHkouii. CpoiicTBa  (QYyHKIUH,
' HEMPEPBIBHBIX HAa OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1  TlpousBoanas pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (HYHKIUI
[IpumeneHue NpoOU3BOAHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 = skctpemymbl. HaxoxaeHre HauOoIbIIEr0 ¥ HAUMEHbBINETO 3HAUYCHUs (PYHKIMHM Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1  MmuoxecTBo, onepaiuu HajJ MHOKecTBaMHu. [uarpammsl Ditsiepa — Benna
5.2  Jloruka
6 BeposiTHOCTh ¥ cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KombOunaropuka
7 I'eomeTpus
7.1 = ®urypsl Ha IJIOCKOCTU
7.2 llpsiMble M MIJIOCKOCTH B IPOCTPAHCTBE
7.3 ~ MHOTOTpaHHUKH
7.4  Tena u MOBEPXHOCTH BpaIlIEHUS
7.5  KoopnuHaTbl U BEKTOPbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



