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HHOACHUTEJBbHASA 3AITNCKA

VY4eOHslif Kypc «BepoATHOCTh U CTATUCTHKA» YIITyOJIEHHOTO YPOBHS SIBISICTCS MPOAOIKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YriyOJI€HHOTO ypOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus. Y4eOHBIH Kypc MpeAHa3zHadyeH A (pOpMHUpPOBaHUS Y OOYYarOMIMXCS CTaTUCTHYECKON
KYJIBTYpBI M IOHUMAaHUS POJIH TEOPHU BEPOSITHOCTEH KaK MAaTEMaTHYECKOT0 HHCTPYMEHTA JUIsl U3Y4EHUS
CIIy4allHbIX COOBITHIA, BEIMYMH M mpoieccoB. [Ipu u3yueHuu Kypca oOoramjaroTcsi MpeicTaBlICHUs
o0ydJaromuxcs 0 METOJaX MCCIEeIOBaHUS M3MEHYMBOTO MHpPA, Pa3BUBACTCS NOHUMAHHUE 3HAYHMOCTH H
OOIIHOCTH MaTeMaTUYECKUX METO/I0B IIO3HAHMS KaK HEOTHEMIJIEMOI YaCTH COBPEMEHHOT'O €CTECTBEHHO-
HAYYHOTO MUPOBO33PEHHSL.

Copep:xanue y4eOHOTO Kypca HalpaBlIeHO Ha 3aKperjieHHue 3HaHUM, MOTyYEeHHBIX MMPU U3YUYEHUU
Kypca Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, M Ha PA3BUTHE MPEICTABICHHHA O CIy4alHBIX
BEJIMYMHAX U B3aMMOCBS3SIX MEXKIY HHUMH Ha Ba)KHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHIHYTHI U3
OKpy>Karomero mMupa. B pesynprare y oOydarommxcsi AODKHO C(HOPMHUPOBATHCS IMPEACTABICHHE O
HaubOosee ynoTpeOUTENbHBIX U OOLIMX MaTEeMAaTHYECKUX MOJEINSAX, HCIOJIb3yeMbIX MJii OMHMCaHUs
AHTPOIIOMETPUUYECKUX U JIeMOrpaduIecKuX BEJIWYHMH, NOTPEIIHOCTEH B Pa3UYHbIE POJa U3MEPECHUSX,
JUTUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHHUYECKHX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUU U
MPOIIECCOB B 00IecTBE. YUEOHBIN Kypc sIBIsieTCA 0a30i JIJI1 OCBOCHUSI BEPOSITHOCTHO-CTATUCTUYECKHUX
METOJIOB, HEOOXOAMMBIX CIEIHATUCTaM HE TOJbKO HHKEHEPHBIX CIeNHUaIbHOCTEH, HO Takke
COIMAIIBHBIX M TICHUXOJIOTUYECKUX, MMOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAYMTEIHHOM
Mepe HUCIIONB3YIOT anmapaT aHajnu3a OoNbIINX JaHHBIX. [[eHTpalibHyI0 YacTh y4eOHOro Kypca 3aHUMaeT
oOCyXJIeHHe 3aKoHa OoNpmMX dYWcel — (YHAaMEHTAIBHOTO 3aKOHAa MPHPOIBI, HMEIOIIETO
MaTeMaTHYeCKyIo (hOpManu3aluio.

B cooTBercTBHMM ¢ yKazaHHBIMH ILEISIMH B CTPYKType ydeOHOro Kypca «BeposTHOCcTh H
CTaTUCTUKA» Ha YIIIyOJIEHHOM ypOBHE BBIJICIICHBI OCHOBHBIE COJEpKaTelbHble JUHUU: «CiydaiiHbie
COOBITHS U BEPOSTHOCTH» U «CITydaiiHble BETMYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMMO OCHOBHBIX JIMHUW B Y4eOHBIM KypC BKJIIOYEHBI AJIEMEHTHI T€OpPUH TpaoB U TEOPHH
MHOXECTB, HEOOXOIWMBIC JJsi TOJHOIICHHOTO OCBOEHHUS Marepuana JaHHOTO Y4YeOHOro Kypca |
CMEKHBIX MaTEMaTHUYECKUX y4eOHBIX KYPCOB.

Copepxanue muHUN «CirydaliHble COOBITHS M BEPOSITHOCTHY CIIY>KUT OCHOBOM 711 pOPMUPOBAHUS
MIPEJICTABICHUI O paclpe/elIeHHH BEPOATHOCTEH MEXIy 3HAYEHHSIMH CIy4YaiHbIX BEJIMYUH. BakHyro
9acTh B JTOW COJEPKATEIHHON JIMHUHM 3aHUMAeT HM3y4eHHE T'€OMETPHYECKOr0o W OWHOMHUAIBHOTO
pacmpeieieHnii 1 3HAaKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMH — IMOKa3aTeIbHbIM M HOPMAIbHBIM
pacripeieIeHUsIMH.

Tembl, cBsi3aHHBIE C HENPEPBIBHBIMU CIyYalWHBIMH BEIUYMHAMH U  pacIpeleieHHsIMH,
aKIEHTUPYIOT BHUMaHHE OOYYAIONINXCS Ha ONMMCAHWUU W W3YYEHUH CIyYalHBIX SBJICHUI C MTOMOIIBIO
HenpepbIBHBIX  QyHKIuH. OCHOBHOE BHUMaHME YIENAETCs IOKa3aTeIbHOMY H HOPMAJIbHOMY
pacnpeieNieHUsIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMUTEIbHOE U3YYEHHUE CBS3M MEXIY ClydalHbIMU
BEIMYMHAMU M ONKCAHUE JTOW CBSI3M C MOMOIIBI0 KOA(PPHUIMEHTa KOPPEISIUN U €ro BBIOOPOYHOTO
aHajora. JTH 3JIEMEHTBl COJIEpXKaHUs Pa3BUBAIOT TeMy «JluarpamMmbl paccenBaHUs», U3yYEHHYIO Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, U BO MHOTOM ONHMPAIOTCS Ha CBEIIEHHS U3 KYpPCOB anreOpsl U
T€OMETPHH.

Emé onmua smeMeHT conepkaHHs, KOTOPBIM MpeiaraeTcsi Ha O3HAKOMHUTEIFHOM YpPOBHE —
MOCTIeIOBATEIbHOCTh CIIyJailHBIX HE3aBUCHMBIX COOBITUH, HACTYMAOIUX B EJUHUIY BPEMEHH.
O3HakoOMIJICHHE C pacIpeeieHHEM BEPOSITHOCTEH KOJIMYECTBA TaKUX COOBITHH HOCHUT pPa3BHUBAIOIIHI
XapakTep U SBISETCS aKTyalbHBIM JUIsi OyaylmuxX aOWTYpHUEHTOB, MOCTYHAIOMIMX Ha ydeOHbIe
CTIEIMANBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAYKaMH, IICUXOJIOTHEH W YIIPaBICHUEM.

Ha u3yuyenue yuebHOro Kypca « BeposSTHOCTh M CTaTHCTUKA» Ha yriIyOJIEHHOM YPOBHE OTBOJIUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B Henemio).



COJAEPKAHUE OBYYEHUA

10 KITIACC

I'pad, cBsa3ubIil rpad, myTy B rpade: nukibl u 1enu. CteneHs (BaJIGHTHOCTD) BepIIUHBL [ 'padsl Ha
IJIOCKOCTH. [lepeBps.

CrnyuaitHble SKCIIEPUMEHTHI (OIIBITHI) U CIIy4allHbIC COOBITHS. DIEMEHTAPHBIC COOBITHS (MCXO/BI).
BeposTHOCTB ciiydaliHOTO COOBITHSI. bIM30CTh YaCcTOTHI M BEPOATHOCTH COOBITHI. CydaliHbIC OIBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Haja COOBITUSAMHU: TIepecedeHHe, OObEeIMHEHUE, MPOTUBOMOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyrna ciokeHus: BEPOSATHOCTEN.

VYcinoBHas BEPOSTHOCTh. YMHOXKEHHE BeEpOsiTHOCTEH. JlepeBO Clay4allHOro 3KCIEPUMEHTA.
dopmyna monHOU BepostHocTH. Dopmyna baiieca. HezaBucumbie COOBITHS.

bunapHbIi ciy4aiiHBIN ONBIT (MCIIBITAHUE), YCIeX W Heyaada. HezaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX HUCHBITAHUNA a0 mepBoro ycmexa. llepecranoBku u (akropuan. UYucimo coueTaHui.
Tpeyronsuuk Ilackans. @opmymna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHUM bepHyu. CiydaiiHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHocTed. /[narpamma pacnpenenenus. Onepauuu
HaJl CJIy4allHbIMM BeJINUMHAMU. buHapHas cinydaiinag BennuuHa. [ IpuMeps! pacnipeienenunii, B TOM Yucie
reoMeTpUUYecKoe U OMHOMHUATIBHOE.

CoBMecTHOE pacmpeneiieHue JBYX CIOydyalHbIX BelMWYMH. He3aBucuMmble — cliydailHbIe
BeJIMYMHbL. MareMaTH4eckoe OXMJaHWe cloydailHOW  BenmuuuMHbl  (pacmpenenenusi). I[Ipumepst
IIPUMEHEHUSI MaTeMaTHYeCKOro OKHUJaHUS (cTpaxoBaHue, Jjiorepes). MaremaTHueckoe OXKUJaHUE
OWHApHOW ciy4yailHOW BeNUYMHBI. MareMaTH4eckoe OXXKHJIAHUE CYMMBI CIy4allHBIX BEJIHYHH.
MatemaTuueckoe 0KH/1aHie TEOMETPUYECKOT0 U OMHOMUAIILHOTO paclpeesieHuH.

Jlucriepcusi M cTaHJapTHOE OTKJIOHEHHWE CIydallHON BenuuyuHbl (pacmpenenenus). Jucnepcus
OMHApHOW ciyyailHON BennuuHBI. MareMaTHYecKoe OXKMIAaHHWE MPOU3BEICHHUS M JUCIEPCUS CYyMMBI
HE3aBHCHUMBIX CIY4YaHbIX BeJIMYMH. Jlucmepcus UM cTaHAApTHOE OTKJIOHEHHE OMHOMHUAIHLHOTO
pacnpezenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOI0 PaCIIpeAeICHUSI.

11 KIIACC

HepasenctBo YeoObiméBa. Teopema UeOwimépa. Teopema bepHymmu. 3akoH OONBIIMX YHCEN.
Brei6opounsiii  MeTon uccienoBaHui. BpiOopounblie xapakTepucTHku. OlLlEHMBaHUE BEPOSTHOCTU
COOBITHSI 1O BBIOOPOYHBIM JaHHbIM. [IpoBepka MNpoOCTEHIINX THMIOTE3 C MOMOIIBIO H3YYEHHBIX
pacrnpeeneHuil.

HemnpepsiBable ciyyaiiHble  BenuuuHbL.  I[lpumeppl. @DyHKIUSA IUIOTHOCTH  BEPOSTHOCTH
pacnpezenenus. PaBHOMepHOE pacnpesiesieHue U ero CBocTBa. 3aauu, IPUBOASIIUE K IOKa3aTEIbHOMY
pacnpeneNeHuo. 3afadd, INPUBOAAIIME K HOPMaJbHOMY pacnpeneneHuto. @OyHKIUS IIOTHOCTH
BEPOATHOCTH [OKA3aTeNbHOIO pachpenenaeHusi, (yHKIUS IUIOTHOCTH BEPOATHOCTH HOPMaIbHOIO
pactpenenenus. QyHKIHS INIOTHOCTH U CBOWCTBA HOPMAJILHOI'O PACIIPEICIICHHUS.

[locnenoBareabHOCTh  OJMHOYHBIX ~ HE3aBUCHMBIX  COOBITMHM. 3agaud, MOpHUBOJALIME K
pactpenenenuro [lyaccona.

KoBapunanus aByx ciayuaiiHeix BenuuuH. Koadgunuent nunelinoil xkoppensuuu. CoBMECTHbIE
HaOmroeHusl ABYX BelMMUYUH. BpiOopouHblii K03(pduument koppensduuu. Paznuuue mexay TUHEHHOM
CBA3BIO M IPUUMHHO-CIIEICTBEHHOM CBA3BI0. JIMHENHas perpeccus, MeTol HAMMEHBIINX KBAJPATOB.



ILTAHUPYEMBIE PE3YJbTATbBI OCBOEHUS YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBbTATbBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3WUIMK O0YYaIOMIEerocsi Kak aKTHBHOTO M OTBETCTBEHHOIO
YJieHa POCCHUUCKOTrO OOINeCTBa, MPEICTaBICHHE O MAaTEMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYpP TPa)kTaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI U JPYIoe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU HHCTUTYTaMU B COOTBETCTBHHM C HMX (QYHKIHSAMH U
Ha3HAYCHHEM;

2) NIaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKOW TPaXKTAHCKON HWIESHTUYHOCTH, YBAKEHHS K MPOLUIOMY H
HACTOSIIEMY POCCUHMCKOM MaTEMAaTHKH, LUEHHOCTHOE OTHOLIEHUWE K JOCTHIKEHHUSIM POCCUUCKUX
MAaTeMaTUKOB U POCCHUICKOW MaTeMAaTHYECKOW IIKOJbI, UCIOJb30BAHUE ITUX JOCTHXKEHHUM B JIPYTHX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHWE JYXOBHBIX I[EHHOCTEH POCCHICKOTO Hapojna, cHOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUs, 3TUYECKOr0 MOBEICHHUS, CBA3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUN HAyKU U
JeSATEILHOCThIO YIEHOT0, 0OCO3HAHUE JIMYHOTO BKJIAJ[a B IIOCTPOSCHUE YCTOMYUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs SCTETUKY MAaTeMaTHYECKHUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYXACHUN, BOCIPUUMUYHUBOCTh K MATEMAaTUYECKUM aCIeKTaM pa3Iu4HbIX
BHJIOB UCKYCCTBA;

5) puznveckoro BOCHMTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS MPUMCHITh MAaTEMaTHYCCKUE 3HAHUS B WHTEpecax 370pPOBOTO U
0e3omacHOro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (30pPOBOE MHTaHUE,
cOamaHCHPOBAHHBIA PEKUM 3aHATHA W OT/ABIXA, PETryJsipHas (U3NYECKash aKTHBHOCTH), (hU3mUeckoe
COBEPIICHCTBOBAHUE MPH 3aHITUAX CIIOPTUBHO-0310POBUTEIILHON NESATEILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOTIOOMS, HWHTEpeC K pa3lu4yHbIM cdepam
MpopECCUOHANBHONU JEATEIBPHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW W €€ TPUIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HaHHBIA BHIOOP Oynymiel mpodeccuu U peamu3oBLIBATh COOCTBEHHbBIE >KM3HEHHBIE
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTe€MaTHYeCKOMY OOpa3OBaHHI0 M CamMoOOpa3oBaHUIO Ha
MPOTSHKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEUICHUWM MPaKTUYECKHX 3a/aad
MaTeMaTU4eCKOW HaNpaBJIEeHHOCTH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTD IKOJOTUUYECKON KYIBTYPhI, IOHUMAHHUE BIUSHUS COLUATBEHO-IKOHOMUYECKUX
MPOLIECCOB HAa COCTOSHUE TMPUPOJHOW U COLMANIBHOW Cpelbl, OCO3HAaHHE TI00aIbHOrO Xapakrepa
AKOJIOTUYECKUX MPOOJIeM, OpUEHTAIUS Ha TPUMEHEHNE MaTeMaTUUECKUX 3HAHUN JJIsl pelieHus 3a71a4d B
o0JacT OKpYKaroIIel cpelibl, IUIAHUPOBAaHUE MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEICTBUMN s
OKpY>Karollen Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKl U OOIIECTBEHHOW MPAKTUKH, TTOHHMMaHHWE MaTeMaTHYeCKOW HayKH Kak cdepbl 4eloBeHeCKOU
NESTETLHOCTH, JTAloB €€ Pa3BUTHS W 3HAUYMMOCTH JUIsl Pa3BUTHS IUBWIM3AIMU, OBJIAJICHHE SI3BIKOM
MaTe€MaTUKU U MaTEMaTUYECKON KYyJIbTYypOH KaK CpPeICTBOM MO3HAHUSI MUPa, TOTOBHOCTb OCYIIECTBISATh
MMPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh WHIUBUIYAJIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3zoBble Jjornueckue aAeMcTBUA:
BBIABIIAATD U xapaKTepnsoBaTL CyHIeCTBeHHI)Ie HpI/IBHaKI/I MaAaTEMAaTHUYCCKUX O6’B€KTOB, HOHHTPII)'I,
OTHONIICHUH MEXKAYy TOHATUSAMHU, (OPMYIUPOBATh  ONPENCNICHUS TMOHSITHHA, YCTaHABIUBATh



CYILIECTBEHHBIM TNpHU3HAK KJIACCU(PHUKAIMM, OCHOBaHUS JUIsI OOOOIIEHHS M CpaBHEHUS, KPUTECPUH
IIPOBOJMMOTO aHAJIN3a;

BOCIIPUHMMATh, (OpMYyIHpoBaTh M NpeoOpa3oBbIBaTh CYXKIEHHUS: YTBEPAUTEIbHbIE H
OTpHLIATENIbHBIE, €AUHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUrs B (paKkTax, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUAX, INpeAjaraTb KPUTEPUM JJs BBISABICHHS 3aKOHOMEpHOCTEH U
IIPOTUBOPEYU;

JieJIaTh  BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aK/I4YEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CaMOCTOSITENIBHO JI0KA3aTelNbCTBA MAaTEMAaTUYECKUX YTBEPXKAEHUH (IpsMble U OT
IIPOTUBHOI'0), BBICTpaMBaTh apryMEHTAalLlMIO, IIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpATh CIOco0 perieHus yueOHOH 3amaun (CpaBHUBATh HECKOJBKO BapUAHTOB pEIICHUS,
BbIOMpPAaTh HauboJIee MOAXOALIMM ¢ Y4ETOM CaMOCTOATENIBHO BBIJEJICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

UCIOJb30BaTh BOIPOCHl KakK MCCIEI0BATENbCKMM HWHCTPYMEHT IIO3HaHUs, (hopMyaupoBaTh
BOTIPOCHI, (PUKCHPYIOIHE MPOTUBOPEUNE, MPo0IeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (POpMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO IMO3UILIMIO, MHEHUE;

IIPOBOAUTH CaAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, MUCCIIEIOBAHUE 10 YCTAHOBIICHUIO
0COOEHHOCTEM MaTeMaTHYecKOoro OOBEeKTa, SIBJIECHUS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (pOpPMyJIUpOBaTh OOOOIIEHHS M BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHOTO
HAOJIOACHNS, WCCICIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh TIOJTYYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IPOLIECCAa, a TAKXKe BBIJBUraTh MPEIIOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH Je(UIMTHI MHYOPMALIUH, JaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA HAa BOIIPOC U JUIs PEIICHUS
3a/1a4y;

BbIOMPATh HHPOPMALIHIO U3 HCTOUHUKOB Pa3IMUHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh
U UHTEPIPETUPOBATh NH(OPMALINIO PA3IUYHbBIX BUJOB U (POPM NpeacTaBICHUS;

CTPYKTYpUpOBaTh HMH(pOpMaIMIO, MPEACTAaBIATh €€ B pa3iMuyHbIX (opMax, WIIIOCTPHUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENEHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

KoMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe el CTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHM C YCIOBHUSIMH U LEISIMHU OOLICHMUS,
SCHO, TOYHO, TPAaMOTHO BBIpaXaTb CBOI0 TOYKY 3PEHHUS B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y peLIeHMs 33/1a4i, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ybTaT;

B X07ie 00CY>KA€HUs 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOi TeMbl, MPOOIEMBI, perIaeMoil
3aJlauM, BBICKA3bIBATh MJIEW, HAIEJICHHbIE Ha IOMCK pEILIEHUS, COMOCTABJIATH CBOU CYXKJEHHUS C
CYXKJEHUSIMHM JIpYTMX YYacTHUKOB JMajora, OOHapyXuWBaThb pa3M4M€ M CXOJACTBO IO3ULUH, B
KOPPEKTHOH (popMe popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

MIPENCTABIATh PE3YNbTAaThl PpEUICHMs 3aJayd, »OKCIEpUMEHTA, HCCIEN0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad MPE3CHTAlUd U OCOOEHHOCTEH
ayUTOPHH.

PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranu3anmus:

COCTaBJIATH IUIaH, AITOPUTM PELIEHUS 3a7auu, BEIOUPATh CIoco0 peleHus ¢ Y4ETOM UMEIOLINXCS
PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATh BapUAHTHI PEIIEHU ¢
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:



BJIaJIeTh HAaBBIKAMHU I[O3HABATENBbHON pe(dIeKCHMH KaKk OCO3HAHHS COBEpLIAEMbIX JEHCTBUH U
MBICIMTENBHBIX MPOLECCOB, MX pPE3YyJIbTaTOB, BIAAETh CHOCOOAMH CAMOINPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelleHrs MaTeMaTHIEeCKON 3a1a4u;

IIPEIBUIIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPH PEILIECHUU 3a1ja4l, BHOCUTh KOPPEKTHBbI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJIECHHBIX OIMIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBHSIM, OOBSICHATH MPUYMHBI TOCTHIKCHUS WIIN
HEIOCTHKEHUS pe3yIbTaTOB AEATEIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eATEJIbHOCTD:

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHyaJbHON pabOThI IPU PEIIEHUH
y4eOHBIX 3a/1a4, IPUHUMAThH 11eJTb COBMECTHON JeSITeIbHOCTH, IIJIAHUPOBATh OPTaHU3AII0 COBMECTHOM
paloThl, pacmpenensTh BUIbl pabOT, JOrOBapUBAThHCS, OOCYXAAaTh IMPOLECC U pe3yibTaT pPadOTHI,
0000111aTh MHEHU HECKOJIBKHUX JIIONIEH;

y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykAeHUs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBbI»
U WHBIE), BBIIOJHATH CBOI 4acTb pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS C APYTMMHU UJI€HAMM
KOMaH/Ibl, OLICHUBATh KaY€CTBO CBOETrO BKJIaJa B OOLIMI MPOIYKT 1O KPUTEPHIM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMH B3aNMOJECHCTBUA.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

cBOOOJHO OMEpPUPOBATH MOHATHAMU: Tpad, TIocKuil rpad, cBA3HBIN rpad, nyTh B rpade, 1eMnb,
LUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYHaHOI0 IKCIEPUMEHTA;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: CIyYalHbIM SKCIIEpUMEHT (OMbIT), CllyyailHOE COOBITHE,
AJIEMEHTApHOE CcllydyaifHOe COObITHE (JIEMEHTAPHBIN UCXO0/1) CIy4alfHOTO OIBITA, HAXOAUTh BEPOSITHOCTH
COOBITHI B OIBITaX ¢ PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU;HAXOJUTh U (POPMYIUPOBATH
COOBITHS: TIepeceyeHrne, OOBbEIWHEHHE TaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE IaHHOMY,
UCIIOJIb30BaTh JUarpaMmel Oijlepa, KOOPAMHATHYIO MPSAMYIO M PEUICHMs 3ajad, I0JIb30BaThCs
(bopMyI0#i CIIOKEHHS BEPOATHOCTEH Il BEPOSTHOCTEH ABYX U TPEX CIIyUallHBIX COOBITHI;

OIIEpUPOBATh IOHATUSMHU: YCJIOBHAs BEPOSTHOCTb, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCUMBIC
COOBITHS, JIEPEBO CIYyYAHHOTO IKCHEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO MpaBHIIA
YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITa, HUCHOJb30BaTh (POPMYNy IOJIHOM BEpOATHOCTH, (OPMYIY
baiieca npu pemieHuu 3aaad, ONpeneisTh HE3aBUCUMOCTh COOBITHH MO (popMmysie U MO OpraHu3aluu
CIIy4alilHOTO 3KCIIEPUMEHTA;

MIPUMEHSTh U3YYE€HHblE KOMOMHATOpHbIE (DOPMYJIBI AJISl MEpPEUUCICHUs JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITMH CIy4allHOTO ONBITA, PEHICHUs 3aJad [0 TEOPUU BEPOSTHOCTEH;CBOOOAHO
OIIepUPOBATh MOHATUSAMU: OMHAPHBINA CIIy4allHbIM ONBIT (MCIBITAHKE), YCIIEX U HEy/laya, He3aBHUCUMBbIE
UCTBITAHUS, CEpUsl UCHBITAHUN, HAXOJIUTh BEPOSTHOCTU COOBITHI: B CEPUM HCHBITAHUNA 10 MEPBOTO
ycrexa, B CepUU UCIBbITAaHUNA BepHynau, B ombiTe, CBA3aHHOM CO CIy4YailHBIM BBIOOPOM M3 KOHEYHOMU
COBOKYITHOCTH;

CBOOO/ZIHO ONEpUPOBATH MOHATHSAMU: CllydailHas BEJIMYMHA, paclpeiesieHue BepOATHOCTEH,
auarpamma pachpelelieHusi, OWHapHas ciydaiiHas BeJMYMHA, TE€OMETpHUYecKoe, OMHOMHAIIbHOE
pacnpezieneHue;

OIIEpUPOBATh MOHATUAMH: COBMECTHOE PacCIpeIel€HUE IBYX CIy4allHbIX BEJIMYMH, UCII0JIb30BATh
Ta0JIMIly COBMECTHOTO pACIpENeeHUs] JABYX CIIy4allHbIX BEJIUYMH JUISl BBIJIEJICHUS pacIpeleieHUs
KaX/0i BEJIMYMHBI, ONpPEIENCHUs HE3aBUCUMOCTH CIy4YalHBIX BEJIUYMH;CBOOOTHO OIEPUPOBATH
MOHATHEM MaTeMaTUYECKOTO OKHUJAHUS CIydalHON BeNWYHHBI (pacrpeaeneHus ), IpUMEHITh CBOMCTBA
MaTEMaTHYECKOr0 OXKHUJAHUS IIPU pELIEHMM 3a/4ad, BBIUUCIATH MaTEMaTU4YECKOE OXHUJIaHUE
OMHOMHUAIBHOTO U TEOMETPUYECKOTO paclpeieseHn;

CBOOOTHO ONIEpUPOBATh MOHATHAMM: TUCIIEPCHs], CTAHAAPTHOE OTKJIOHEHHUE CITyYailHON BETMYMHBI,
MPUMEHSTh CBOMCTBA JUCIEPCUM CIy4YallHOW BeNMYMHBI (paclpenesieHus) MpH pelIeHud 3ajad,
BBIUUCIIATh JMUCIEPCUI0 W CTAaHJApTHOE OTKJIOHEHHE TIEOMETPUYECKOro U  OWHOMMAIBHOTO
pacrnpeeneHuil.

K koniy 11 kaacca oOyyaromuiicss HAy4uTCs:



BBIUUCIIATh BBIOOPOYHBIC XapaKTEPUCTUKU 1O JaHHOW BHIOOPKE M OILCHHMBATH XAPaKTEPUCTUKU
TeHEpAIbHONH COBOKYITHOCTH JaHHBIX 10 BHIOOPOYHBIM XapakTepucTHKaM. OILEHHBAaTh BEPOSITHOCTH
COOBITU W TPOBEPATh MPOCTEHIINE CTATUCTHYECKHWE THUIOTE3bl, IOJIB3YSICh H3YUYECHHBIMHU
pacnpeneneHusIMHA;

OPUBOAMTH MPHUMEPHl 3ajJady, NPUBOAALIMX K TI0KAa3aTeJIbHOMY pAacCIpelesieHuIo, 3aaad,
NPUBOAIIMX K HOpPMaJbHOMY pacmpeaeieHuto. OnepupoBaTb HOHATHAMHU: (YHKIUS IUIOTHOCTH
BEPOSITHOCTH ITIOKA3aTENbHOTO pachpenesneHus, (yHKIUsS IUIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacnpeznenenusi, QyHKIUS IUIOTHOCTH U CBOMCTBAa HOPMAJILHOTO pacIpeeIeHus;

orpenenats K03 puuuenT mMHeHON KOppesiiuy, BHIOOPOUHBIA KOA(PPHUIIUEHT KOPPEISALIUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpPOHHbIe (LM (POBHIe)

N porpamms Beero FOMTPOILIIC  TIPAKTHICCKIC  oGpasonateabitbic pecype
1 DJeMeHTHI Teopuu rpados 3 https://m.edsoo.ru/Y6UOW6020
2 g;ﬁifgf:ﬂof(’)’g;l{;;ymHHe COObITH M 3 https://m.edsoo.ru/Y 5SOE1D2T
Onepanuu HaJ MHOKECTBAMH U
3 COOBITHAMH. CAONEHHE i1 yMHONKE e 5 https://m.edso0.r/Q4WOFOH3I
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/K3KOW7ASA
Cepuu nocieoBaTeNbHbIX UCIIBITAHUI.
5 Hcnbrtanus bepuymu. CiaydaiiHelid BEIOOp 5 https://m.edsoo.ru/X2S9C2W70
13 KOHEYHON COBOKYITHOCTH
6 CiyyaliHble BEJIMUMHBI U pacIIpeAeIcHUs 14 1 https://m.edsoo.ru/G2A3V7W2L
OBUIEE KOJIMYECTBO YACOB I10 34 > 0

[TPOT'PAMME




11 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne /m NMPOrpaMmblI Bcero ;(;;OTTI::HI)HLR ;?;:::qec'me o0pa3oBaTe/ibHbIE PECYPChI
1 3aKk0H OOJIBIINX YUCET 5 https://m.edsoo.ru/KOY1B6R30O
2 DJIEeMEHTHI MaTeMaTHYECKON CTaTUCTUKHU 6 https://m.edsoo.ru/HSLLEH5SR6R
HenpepbiBHbIE clly4yaiiHbIE BETUUUHBI
3 (pactipeenienust), MoKa3aTesbHOE U 4 https://m.edsoo.ru/L6EM9H3I.9E
HOPMAaJIbHOE pacrpeeIcHus
4 Pacnpenenenue Ilyaccona 2 https://m.edsoo.ru/X7U8Z3HI9P
5 CBs13b MEX/1y ClTy4allHBIMM BEJTMYMHAMU 6 https://m.edsoo.ru/L.2S3Z3Y8R
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1 https://m.edsoo.ru/O1VIB5L1Z
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 1 0




INIOYPOYHOE IIJTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KosmmuyecTBo yacos Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/n Bcero Kourpoabnbie IIpaktndyecknme H3YUeHHsI 00pa3oBaTesibHbIE PeCypChl
padoThI padoThI

1 I'pad, cBsa3HBI rpad, mpencTaBieHNe 3a1a9u C 1 https://m.edsoo.ru/V3J 1BTV5S
MOMOIIIbIO Tpada

) Crenens (BaJIeHTHOCTB) BepiiuHbL. [1yTh B Tpade. 1 https://m.edsoo.r/SEN2K9IX2S
Ilenu u UKL

3 ['padurma mockoctu. Jlepeso cayuaiinoro 1 https://m.eds00.ru/IGGIDSE3Y
JKCIIEPUMEHTA

4 Cry4aiiHbIe SKCTIEPUMEHTHI (OIIBITHI) M CIIy4JaifHbIe 1 https:/m.cdsoo.ru/GlUGA2NSA
COOBITHSA. DIIEMEHTapHBIE COOBITHSI (MCXOIbI)
BepositTHOCTB cityuaiiHoro coobiTusi. BepositHocTn

5 COOBITHI B OTIBITaX C PABHOBO3MOXHBIMH 1 https://m.edsoo.ru/FOU4P4B 1K
AJIIEMEHTAPHBIMU COOBITUAMU
BepositHOCTB cityuaiiHoro coobiTusi. BepositHocTn

6 COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 1 https://m.edsoo.ru/L6E6FSL.7TH
3JIEMEHTAPHBIMH COOBITUSMU
[lepeceuenue, 00beTMHEHNE MHOXKECTB M COOBITHH,

7 MIPOTUBONOJIOXKHBIE COOBITHS. POpMyIIa CII0KEHUS 1 https://m.edsoo.ru/ISW6I16B1S
BEPOATHOCTEMN

3 YcnoBHas BEPOATHOCT. YMHOK€EHUE BEPOSATHOCTEN. 1 hitps://m.eds0o.ru/XOC1P1V2X
dopmyia yCIOBHON BEPOSITHOCTH

9 YcnoBHas BEPOATHOCT. YMHOK€EHNE BEPOATHOCTEN. 1 https://m.edsoo.r/USK2S2FAN
dopmysia YCIOBHOW BEPOSITHOCTH

10  dopmyna MoIHON BEPOSTHOCTH 1 https://m.edsoo.ru/F1C5Y6Z9G

11 ®opmyna baiteca. HezaBucumblie coObITHS 1 https://m.edsoo.ru/X7DI9L8Q6E

jp  KowmOmuatoproe mpasuno yMHOKEHUA, 1 https://m.edsoo.ru/U5J6W6HA4I
IlepecTaHoBKHU U pakTOpUAT

13 Yucno couyeranuid. Tpeyronbuuk [lackans 1 https://m.edsoo.ru/Q310L709R

14  ®opmyna 6uHoma HeroToHa 1 https://m.edsoo.ru/A3UOKSL7H

15 Konrtponsnas padora Nel: "I'padsbl, BeposiTHOCTH, 1 1 https://m.eds0o.ru/GOGTGTHON

MHOXECTBa, KOMOMHaTOpHKa"




BunapHbIii cirydaifHbIN ONBIT (MCIIBITAHKE), YCIIEX U

16 | Heymauda. He3aBucumele ucnbitanus. Cepust https://m.edsoo.ru/E3A9BOL6K
HE3aBHCHUMBIX UCIIBITAHUHN J0 IEPBOIO ycrexa

17  Cepust HE3aBUCUMBIX UCIBITAHUI JIO IEPBOTO yCIEeXa https://m.edsoo.ru/Z1TSWS5K8S

18 | Cepust HE3aBUCUMBIX HcTIbITAaHUM bepHym https://m.edsoo.ru/E9BOO7Y6U

19  Cayyaiinblii BBIOOp U3 KOHEYHON COBOKYITHOCTHU https://m.edsoo.ru/W7F402061
[IpakTruyeckas paboTa ¢ UCIIOIB30BAaHUEM

20 P P https:/m.eds00.r/T6C2U6YIOW
ANEKTPOHHBIX TaOJIHUIL

ny4aiiHas BenuuuHa. Pacnipenenenue

o1 O : peA https://m.edsoo.r/R2H4Q8J4B
BeposaTHOCTEN. [lnarpamma pacnpeenesnus
Onepauuu Haj CaydaiHbIMU BEIMYMHAMM.

22 | Ilpumepsl pacupenenenuid. bunapnas ciydaiiHast https://m.edsoo.ru/X3P9S2J2H
BEJIMYMHA
r .b

23 €OMEeTpHUUECcKOe pacipeeneHe. bunomuanbHoe https://m.edsoo.rw/N2C3Y 1E2C
pacnpezeneHue
MatemaTuueckoe 0XKHIaHue CITy4aiiHON BEIIMYUHBI.

24 CoBMecTHOE pacupeeleHHe JBYX CIIy4aHbIX https://m.edsoo.ru/P6A6I2G9A
BEJIMYMH
HezaBucumeble cnyualinbie BenuunHbl. CBoMCTBA

25 | MareMaTuyeckoro oxugaHus. Matematuyeckoe https://m.edsoo.ru/U4MSZ5Q2U
OKMJIaHWE OMHAPHOM CITy4alilHOW BETUYMHBI
MatemaTtuueckoe 0XKHIaHne TEOMETPUUYECKOTO U

26 A OMETP https://m.edsoo.ru/I3HIQ4N3G
OMHOMMAJIBHOTO paclpeieleHuit

27  Jlucnepcus U CTaHAAPTHOE OTKJIIOHEHHE https://m.edsoo.ru/W4E4Z7COY

73 anzlepcpm OMHApHON CIy4aillHON BEIMYUHBI. https://m.edsoo.ru/FOWOAGKTK
CaolicTBa 1ucnepcuu
MatemaTuueckoe 0XKH11aHue IPOU3BEIECHUSI U

29  nucnepcHsi CyMMbl HE3aBUCUMBIX CIyYaiHBIX https://m.edsoo.ru/V8LIX3Y6B
BEJIMYUH
Jucrnepcusi OMHOMUATBHOTO pacIipe/ieIeHusl.

30  Ilpaktuueckas paboTa ¢ UCHOIb30BAHUEM https://m.edsoo.ru/HOR0Q2C9G

QJICKTPOHHBIX Ta6J'II/II_[




Jliucniepcus U cTaHJapTHOE OTKIOHEHUE

31 | reomerpuueckoro pacnpenenenus. . [Ipakruueckas 1 https://m.edsoo.ru/P6RSN1L7H
paboTa ¢ UCIOJIb30BAHUEM JIEKTPOHHBIX TAOJIHIL

32  OO0o0O01IeHne U CUCTEMATU3ALMs 3HAHUN 1 https://m.edsoo.ru/H3S3S6V4N

33 Iéﬁ;;iﬁf;f:;ff;;ﬁ?ﬂzpaﬁ‘;f;‘;igz bepymm. -y hitps://m.eds00.ru/B6LAPROT

34 | O06oOImeHue U cucTeMaTU3alus 3HaHUHA 1 https://m.edsoo.ru/P7J7N0Q9Q

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



11 KUIIACC

Ne Tema vDOKA KoaudecTBO 9acoB Jara JIeKTPOHHBbIE N (pPOBbIE
n/n P Beero Kontpoasubie IlpakTnueckne H3Y4YeHHsI 00pa3oBaTejbHbIE PeCYPChI
padoThI padoThI

1 HepasenctBo YeOnimena. Teopema UeOrnIiena. 1 https://m.edsoo.ru/V2X1D2TOF
Teopema bepnymmm. 3akoH OOMBIIMX YHCET

> Hepasencto YeOnimena. Teopema YeoOrlmena. 1 https:/m.edsoo.rw/X1Z1P0O1D
Teopema beprysum. 3akoH OOJBITUX YHCET

3 Hepasencro YeOnimena. Teopema YeOrbimena. 1 https:/m.cdsoo.ru/TSSSPORAE
Teopema bepnyinu. 3akoH O0NBIINX YUCE

4 Br100poUHBIi METO MCCIIETIOBAHUMA 1 https://m.edsoo.ru/N7R2W1T9F

5 [IpakTudeckas paboTa ¢ HCIIOTH30BAHHEM 1 https:/m.edsoo.ru/KABTUAE2V
3JICKTPOHHBIX TAOJIUII
['eHepasibHas COBOKYITHOCTb U CIIy4aifHasi BHIOOPKaA.
3HAKOMCTBO C BBIOOPOYHBIMH XapPaKTEPUCTUKAMHU.

6 O11eHKa CpeIHET0 U JUCIIEPCUM TeHEPATbHOM 1 https://m.edsoo.ru/L6F3S9X6Y
COBOKYITHOCTH C IMOMOIIIbIO BHIOOPOYHBIX
XapaKTEPUCTHK
['eHepanbHas COBOKYITHOCTh U CITy4aifHasi BHIOOPKaA.
3HAKOMCTBO C BBIOOPOUYHBIMH XapaKTEPUCTUKAMHU.

7 OLneHKa CpeJTHEro U JUCIIEPCUU TeHEepaIbHON 1 https://m.edsoo.ru/P2E4J5J51
COBOKYITHOCTH C IIOMOIIIBIO BHIOOPOYHBIX
XapaKTEPUCTHK

8 OrnieHnBaHUE BEPOSITHOCTEN COOBITUH 10 BEIOOPKE 1 https://m.edsoo.ru/H4R4D5R7C
Craructuueckas runoresa. [IpoBepka mpocrenmmx

9 TUIOTE3 C TOMOIIbIO CBOWCTB M3YYEHHBIX 1 https://m.edsoo.ru/G2ES5V2M1J
pacrpeaeneHuin
Craructuueckas runoresa. [IpoBepka mpocrelmmx

10 TUmoTe3 ¢ MOMOIIBIO CBONCTB U3Y4EHHBIX 1 https://m.edsoo.ru/H6YOU1D20
pacrpeaeneHuin

1 [IpakTudeckas paboTa ¢ HCIOIH30BAHHEM 1 https://m.edsoo.ru/RSLAIZUSX
AJIEKTPOHHBIX TAOJIUII

12 [IpuMepsl HENIPEPBIBHBIX CITYYalHBIX BEJIUYUH. 1 https://m.edsoo.ru/LOM2F6STV

(DYHKI_II/IH IIJIOTHOCTHU BCPOATHOCTHU




PaBnomepHoe pacnpenenenue. Ilpumepst 3anay,

13 mpuBOIAIIMX K MOKA3aTEIbHOMY M K HOPMAJIbHOMY 1 https://m.edsoo.ru/DOTI9TSN9IJ
pacnpeneneHusmM

14 OyHKIUS TIIOTHOCTH BEPOSITHOCTH TIOKA3aTEIBHOTO 1 https://m.edsoo.rw/X9CIM2F6U
pacnpezeneHus

15 OYHKIHS TIOTHOCTH BEPOSITHOCTH HOPMAIILHOTO 1 https://m.edsoo.ru/JOI4P3Z3E
pacnpezeneHus
[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX

16 | coOsituii. [Ipumep 3agaun, npuBOIAIIECH K 1 https://m.edsoo.ru/O6M70Q2S2Y
pacnpeznenenuto [lyaccona

17 [TpakTrueckas paboTa ¢ UCIOJIb30BaAHUEM 1 https:/m.edso0o.ru/W3CINILSW
AJIEKTPOHHBIX TAOJIUIT

|g  KOBAPHALUL ABYX CAYUAIHbIX BENHIIIH. 1 https://m.eds00.ru/Q3W3K7FIT
Koadduruent xoppensiuu

19  CoBmecTHBIC HAOTIOCHUS IBYX BEIUIHH 1 https://m.edsoo.ru/A7TF7M6B2H

20 | BriGopouHbIii KO3(PHUITUEHT KOPPEIIALHH 1 https://m.edsoo.ru/J2S8REPOI

21 Pasmirane MEHLY THHCHHOM CBASBIO 1 HPHHHHHO- 1 https://m.edsoo.ru/B1D2Y7J0H
CJIEICTBEHHOU CBS3BIO

22 JluHeliHas perpeccus 1 https://m.edsoo.ru/I3MSTIR3G

73 [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM 1 https://m.edsoo.ru/VEI4XAETZ
AIEKTPOHHBIX TaOJIHII

4 [IpencraBieHue JaHHBIX ¢ TOMOIIBIO TAOIUI] U 1 https://m.edsoo.r/G6QOB2A4]
JiarpaMM, OTHCaTeNIbHAs CTaTUCTHKA

75 OMBITH ¢ PABHOBO3MOXXHBIMHU JJICMEHTAPHBIMU 1 https://m.edsoo.r/X9Z3DOX3E
COOBITUSIMU

26 Brruucnenue BeposaTHOCTEH COOBITHI C 1 https://m.edsoo.ru/B1UIVIO3X
npuMeHeHueM popmyi
Boruncnenue BeposiTHOCTEN COOBITUH C

27  npuMeHeHueM rpapuueckux MeTOJ0B: 1 https://m.edsoo.ru/BSEQOT6R2S
KOOpJIMHATHAs MIpsiMasi, IEpeBo, AUarpaMma Jisepa

28  Cny4aiiHble BEJIMUUHBI U PaCIpeEEICHUS 1 https://m.edsoo.ru/J2H9H7YS50Q

29 | MareMaTH4ecKoe OXKHUJAHUE CIIYYalHOW BEJTMYUHBI 1 https://m.edsoo.ru/G9Y6S0M4D

30 | Maremaruueckoe 0>XKMJIaHUE CIIy4alHOW BEIMYUHBI 1 https://m.edsoo.ru/E9B6C210Z
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kox .
O R IIposepsiembie NpeIMeTHbIE Pe3yJIbTaTbl 0CBOCHHs OCHOBHOH
pesyabTaTa o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus
6 Teopust BEpOATHOCTEHN M CTATUCTHUKA
6.1 YuraTh ¥ CTPOUTH TAOJIHUIIBI U IUATPAMMBI
6.2 OnepupoBaTh NOHATHAMU: CpeAHee apupMeTHyecKoe, MeuaHa, HaumOoIbliee,
HauMEHbIIIee 3HAUYEHUE, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX
OnepupoBaTh MNOHATUSAMU: CIy4YalHBIA SKCIEPUMEHT (OMNBIT) M CIIydyalHOE
COOBITHE, JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIM MCXOM) CIy4allHOrO OIIBITa;
6.3 HAXO/UTh BEPOATHOCTH B ONBITAX C PABHOBO3MOXKHBIMHU CITyYalHBIMU COOBITUSIMH,
HaxoAuUThb U CPaBHMBATH BEPOATHOCTU COOBITUH B M3YYEHHBIX CIy4YalHBIX
IKCIIEPUMEHTAX
Haxomute u (GopmMynupoBaTh COOBITHS: TEpeceueHHe W OObEAMHEHUE TaHHBIX
6.4 COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JAaHHOMY COOBITHIO; MOJb30BATHCA
quarpammamu Jitsiepa U popMysoi Ci0KeHHsI BEpOSITHOCTEN IPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMU: YCIIOBHAsi BEPOATHOCTb, HE3ABUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IIOMOILIBIO IPaBHUJa YMHOXKEHHs, C IIOMOIIbIO JE€peBa
CJIIy4aifHOTO OMbITa
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IPU PEIICHUH 3a]a4
OnepupoBaTb NOHSTHUSAMU: UCIHBITAHUE, HE3aBUCUMBIE HCIBITAaHUS, CEPUS
6.7 UCHBITAaHUN, yCHEX M HeyJdauya; HaXOAWUTh BEPOSTHOCTH COOBITMH B cepuu
HE3aBHCHUMBIX UCIIBITAHUN JI0 MIEPBOTO ycIieXa, HAXOIUTh BEPOATHOCTU COOBITHI B
cepuu ucnsltaHuil bepHynnm
6.8 OnepupoBaTh NOHATHUAMU: CllydaliHasi BEJIMYMHA, PACIPEICIICHUE BEPOSITHOCTEN,
JyarpamMma pacipeesIeHus
11 KJIACC
Kon .
e Ut IIpoBepsiembie Npe1MeTHbIe Pe3y/IbTaThl 0CBOCHHS OCHOBHOI
pesyIRTAT o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 001mero 00pa3oBaHus
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBATh BEPOSITHOCTH 3HAYEHUH CITy4ailHON BEJIMYMHBINO PACHIpPEIEICHUIO0 WIN
C MIOMOILBIO JUarpaMmm
OnepupoBarh NMOHATHEM MAaTEMaTHYECKOTO 0’KMJAHUS, IPUBOAUTH IIPUMEPHI TOTO,
5.2 KaK TPUMEHSETCS MaTeMaTU4YeCKOoe OKHUJaHUE CIy4yailHOW BEIMYMHBI, HAXOJIUTh
MaTEMaTHYECKOE OKHUAAHNE 110 JAHHOMY pacipeielIeHUIO
5.3 VimeTh npecTaBiIeHne 0 3aKOHE OOJIbIINX YHCENT
54 VMeTp npecTaBlIeHne 0 HOPMaJIbHOM paclpeacIeHun




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KITACC
Kona IIpoBepsieMblii 3J1eMEHT COJePKAHUS
6 Teopust BEpOATHOCTEN M CTATUCTHUKA
[IpencraBienune gaHHBIX ¢ NOMOMIbIO Tabnui u auarpamm. Cpeanee apudmeruyeckoe,
6.1 | Megmana, Hambonbllee W HaWMEHBINEE 3HAUCHUS, pa3Max, TUCIEPCUsS M CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) W CIAydalHBIE COOBITUS. DJIEMEHTapHbIE COOBITHS
6.2 (ucxonpl). BepossTHOCTH ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHIM BEPOATHOCTU COOBITHIA.
’ CrnyuyaiiHple ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAapHBIMU COOBITHSMH. BepostHocTu
COOBITHI B OTIBITAXC PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMHU COOBITUSIMU
63 Onepanuu HaJa COOBITUSIMU: TEepeceueHue, OOBEAMHEHHE, MPOTUBOIOJIOXKHBIE COOBITHS.
) Juarpammsl Diiniepa. opmyiia c10KeHUs BEPOATHOCTEN
6.4 VYcinoBHas BEPOATHOCTh. YMHOKEHHE BEpOATHOCTEH. JlepeBo CiydyailHOro SKCIEpUMEHTA.
) dopmyna moaHON BeposTHOCTH. HezaBrcuMbie COOBITHS
6.5 KomOunatoproe mpaBwio ymHOXeHwms. [lepectanoBku u ¢dakropman. Yucio codeTaHWid.
) Tpeyronbuuk [lackans. @opmyna 6bunoma HeroToHa
bunapublii crmyuyaiiHblii ONBIT (MCHBITaHHWE), yCeX M Heynada. He3aBuUCUMBbIE HMCIIBITAHMUS.
6.6 | Cepusi HE3aBUCHMBIX HCIIBITAHUN 10 TepBoro ycmexa. Cepusi HE3aBUCHMBIX HCIIBITAHUN
bepnynu
6.7 Cnyuaiinas BennuuHa. Pacnpenenenue BeposatHocTell. J{uarpamma pacnpeaenenus. [Ipumepsr
) pacrnpeiesieHuid, B TOM YHCJIe TEOMETPUUYECKOeH OMHOMUAIBHOE
11 KIIACC
Kon | IlpoBepsieMblii 3J1IeMEHT CO/Iep:KaHUS
5 Teopust BEpOATHOCTEN U CTATHCTHKA
YucrioBble XapaKTEPUCTUKU CIIYYalHBIX BEJIMUMH: MAaTEMATUUYECKOE 0KUIAHUE, JUCTIEPCUS U
CTaHJapTHOE OTKJIOHEeHUE. [IpruMepsl MpUMEHEHUsT MAaTEMATHYECKOTO OKUJIaHUS, B TOM YHUCIIE
5.1 | B 3agayax W3 TNOBCEAHEBHOM *XM3HM. MaTeMaTHuecKkoe OKuAaHue OWHApHOW ciydaitHON
BENTMYMHBI. MaTeMaTH4ecKkoe OXKHUJAHUE CYMMBI CIy4alHBIX BEJIMYMH. MaTeMaThyeckoe
OKHJaHUE U JUCTIePCUsl TEOMETPUIECKOT0 U OMHOMHUAIBHOTO paclpeieneHuit
59 3akoH OONBIIUX YMCENT M €ro pojib B HayKe, Mpupoje U olmiecTBe. BBIOOPOUYHBIH METON
) VCCIIEOBAHUI
IIpumepsl HENpepbIBHBIX CIy4alHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pAacCHpeIeIeHUS.
5.3 | 3amauu, npuBOAAIIME K HOPMaIbHOMY pacnpeeneHuto. [loHstue o HOpMaabHOM
pacnpeesieHun




ITPOBEPAEMBIE HA EI'S 10O MATEMATHUKE TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI CPEJHEI'O OBIIIEI'O
OBPA3OBAHUA

Kon
NMpoBePsIEMOro
TpeboBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTAaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

Brnanenne MeromaMm J10Ka3aTeNbCTB, ANTOPUTMAMHU pEIICHHS 3a7ad; YMEHHE
(dbopMyIHpOBaTE W ONEPUPOBATH IMOHATHUSMHU: OIPENEICHUE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOICTBO, MPU3HAK, JI0KA3aTEILCTBO, PAaBHOCHWIBHBIE (DOPMYIUPOBKH;
OpPUMEHSATh MX; yMeHue (OpMyIHpOBaTh OOpaTHOE H  MPOTHUBOIOJIOKHOE
YTBEpXK/ICHHE, NPUBOJUTh NPUMEPHl M KOHTPIPHMEPHI, HCIIOIb30BaTh METOJ
MaTeMaTHYeCKON WHAYKIIUH; TPOBOUTH JOKA3aTeIbHbIE PACCYKACHUS MPU PEIICHUH
3aj1a4, OIIEHUBAThH JOTUYECKYIO MPAaBMIBHOCTh PACCYKACHUI; YMEHUE ONEpPHPOBAThH
MOHATUSIMH: MHOXECTBO, ITOJIMHOXKECTBO, OINEPALlMU HaJ MHOXXECTBAMH; YMECHHE
UCIIOJIB30BATh TEOPETHKO-MHOXKECTBEHHBIM ammapar sl ONHCAaHHUsS peabHbBIX
MPOIIECCOB M SIBIICHUM WM NP pEIICHUH 3a/a4, B TOM YHUCIE U3 APYTrUX Yy4eOHBIX
IPeJMETOB; YMEHUE ONEPHPOBATh MOHATHIMU: Tpad, CBA3HBINA Tpad, AepeBo, IHKI,
rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U ONKCHIBATH Ipad)bl Pa3IMYHBIMU CIIOCO0AMHU;
UCIIOJIL30BATh rpadbl NPH PEICHUH 3324

YMeHue onepupoBaTh MOHATHSMU: HAaTypajlbHOE YHCIO, LIE€JI0€ YHCIO, CTENEHb C
[EeNBIM TI0Ka3aTeleM, KOPEHb HaTypallbHOW CTENEeHH, CTENEeHb C pPalMOHAIBHBIM
MIOKa3aTelieM, CTENEHb C JCHCTBUTEIbHBIM IOKa3aTeleM, Jorapudm uucia, CHHYC,
KOCHHYC M TAaHTE€HC INPOU3BOJIBHOTO YHCJA, OCTATOK IO MOJYJIO, PAlMOHAIBHOE
YHCII0, UPPALMOHAIBFHOE YUCIIO0, MHOXKECTBA HATYPAJIBHBIX, IEIBIX, PALMOHAIBHBIX,
HeﬁCTBHTCHBHBIX YrCCIl; YMCHUC HCIIOJIL30BAaTh NPU3HAKKU JACJIMMOCTH, HanMMEHBITHH
oO0IIMii IenuTenh U HauMeHblIee olliee KpaTHoe, anropuT™ EBkinaa mpu pemeHnu
3aaa4, 3HaAKOMCTBO C pa3jIMYHbIMU MMO3UIUOHHBIMU CUCTEMAMHU CHUCIICHUA, YMCHHC
BBITIOJIHSTH BBIYMCIICHHE 3HAYCHUI U NMPeoOpa3oBaHus BHIPAKEHHUN CO CTEIICHSIMH H
jJorapu@mamu, mpeoOpazoBaHusl JAPOOHO-pAlMOHAIBHBIX BBIPAKEHUN; YMEHHUE
ONEpPUPOBATh MOHATUSAMH: TOCJIEAOBATEILHOCTh, apuMeTHyecKas Mporpeccus,
reoMeTpHYecKasi porpeccus, 0ECKOHEUHO YOBIBAIOMIAs TEOMETPUIECKast POTPECCHS;
YMEHHUE 33/1aBaTh MOCJIEI0BATENIBHOCTH, B TOM YHCJE C MOMOIIBIO PEKYypPPEHTHBIX
dbopmyn; yMEHHE ONEpPUpPOBATH MOHSATUSMU: KOMIUIEKCHOE YHCIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YHMCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma 3ammcu
KOMIUIEKCHBIX 4HCell (reoMeTpuueckas, TPUTOHOMETpUYecKas U anreOpanyeckas);
yMETh NPOM3BOJUTH apU(PMETHUYEeCKHe JEeHCTBUS C KOMIUJIEKCHBIMH YHCIAMH;
IIPHUBOJUTH IMPpUMCPHbL HCIIOJIb30BaHUA KOMIIJIEKCHBIX YHUCCII, OICpHUpoOBaTH
MOHATUSAMM: MaTpula 2x2 u 3x3, onpeaenuTesb MaTPULbl, TEOMETPUUYECKUI CMBICI
OIIPEACTUTENS

YMeHue  onepupoBarb  HOHATHSAMU: palMoOHAIbHbIE, HUPpPALMOHAJIBHEIE,
noKa3aTebHbIe, CTENICHHbIE, JJOrapu(pMUUECKUE, TPUTOHOMETPUUECKHE YPaBHEHUS U
HEPAaBEHCTBA, MX CHUCTEMBI; yMEHHE ONEPUPOBATH MOHATHUSAMHU: TOXKIECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPABEHCTB, PaBHOCWIIBHOCTh YPaBHEHWH, HEPABEHCTB M CHCTEM; YMEHHE DPEIIaTh
YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX INPUEMOB; pelIaTh
YPAaBHEHUsl, HEPABEHCTBA W CHUCTEMBI C NApaMETPOM; IPUMEHATH YpaBHEHUS,
HEpPABEHCTBA, UX CHUCTEMBI Ul pEUIEHUs MaTeMaTU4YeCKMX 3aJad M 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM KU3HU

YMmeHnue onepupoBaTh MOHATUAMU: (QYHKIUS, YETHOCTh (YHKIMH, MEPUOAUYHOCTD
(GyHKIMH, OrpaHUYEHHOCTh (DYHKIMM, MOHOTOHHOCTh (DYHKIHH, OSKCTPEMYM
¢byHKIMM, HaumOoJblllee W HauMeHbIIee 3Ha4eHHs] (QYHKIUHM Ha MPOMEXYTKE,
HernpepbiBHass (QYHKUUS, acUMOTOTHl rpaduka (QyHKIUM, TepBas M BTOpas




npon3BogHas (YHKIIUUA, TEOMETPUYECKUUA W (U3HMYECKUH CMBICT TMPOU3BOIHOM,
nepBooOpasHas, onpeAeaEHHbI HHTErpail, YMEHUE HAaXOAUTh aCUMITOTHI rpaduka
(GYHKIIMM; YMEHHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHHUS, YAaCTHOTO U
KOMIO3ULMHN (DYHKIMA, HAXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky (yHKIHH;
yMEHHE HaXOIUTh MPOU3BOIHBIC 3IEMEHTApPHBIX (YHKIUN; YMEHHE HCIOJIb30BaTh
MIPOU3BOJIHYIO JJISl HCCIEOBaHUsl (PYHKUINH, HAXOIUTh HAaUOONIbIINE M HAaUMEHBIIINE
3HaYeHUs! (PYHKIMI; CTPOUTH IpaUKd MHOTOWIEHOB C MCIOJIb30BAaHUEM allllapara
MaTEMaTHYECKOI 0 aHAJIN3a; IPUMEHSTh ITPOU3BOIHYIO JUIsl HAX0’KIEHUS HAWJTY4IIEero
pellieHrs B MPUKIATHBIX, B TOM YHCII€ COLUATIbHO-3KOHOMHUYECKUX U (DU3HUECKUX
3aJauax; HaXOAUTh IO U 00BEMBI (PUTYp C MOMOIIBIO MHTETpajia; MPUBOJUTD
MpUMEpPbl MAaTeMaTUYEeCKOTr0 MOJECIUPOBAHMS C TMOMOIIBIO AudQepeHnanbHbIX
YpaBHEHUU

YMeHue omnepupoBath NOHATHSAMH: rpaduk GyHKIMH, oOpaTHas QyHKIMS,
KoMNo3uLus QyHKUUH, JIMHEeHHas QyHKIMsS, KBaJpaTu4Has (yHKIMS, pallMOHaIbHas
¢byHKIMsA, cTeneHHas (QYHKUOUS, TPUTOHOMETpUYEeCKHe (YHKUIUH, OOpaTHBIC
TpUrOHOMETpHUecKUe (QYHKLMHU, IOKa3aTelabHas M Jiorapudmuyeckas QyHKIUM;
YMEHHE CTPOUTh TpadUKd HU3YyYEHHBIX (YHKIHMHA, BBHIMONHATH MpPeoOpa3oBaHUS
rpadukoB (QyHKIMHA, HCIOAB30BaTh TIpaduKd [UIs U3YyYEHHs] MPOLECCOB U
3aBHCUMOCTEH, MPH PEUICHWH 3a/a4 H3 APYruX Y4eOHBIX MPEAMETOB M 3ajad U3
peanbHOM JKM3HM; BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTH MEXAY BEIMYUMHAMU;
WCIOJIB30BaTh CBOMCTBA M rpaduku GyHKIUH /Ui pelieHHs] ypaBHEHUH, HEPAaBEHCTB
U 3a7a4 C IMapaMeTpaMu; M300pakaTb Ha KOOPAMHATHON IJIOCKOCTH MHOKECTBA
pEeLIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHnue pemaTth TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YKCJIE HA IPOLEHTHI, JOJIU
U 4YacTH, Ha JIBUXKEHHUe, paboTy, CTOMMOCTb TOBApOB U YCIIYI, HAJOTH, 3a/laud U3
00JIaCTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PMHAHCAMH ); COCTABIISATH BBIPAKEHHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl IO YCIOBHMIO 3aJadd, MCCIEI0BAThH
IIOJy4YEHHOE pEIIEHUE M OLEHMBAaTh IPaBJONOAOOHOCTh pE3yIbTATOB; YMEHHE
MOZCJIMPOBATh PEaJIbHbIC CUTyallid HA A3BIKEC MAaTEMATHUKU; COCTABIIATH BBIPAKEHHUS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHCTEMBl II0 YCJIOBHUIO 3aJadd, HCCIEAOBaTh
MIOCTPOSHHBIE MOJIEJIM C HCIOJb30BAHMEM ammnapaTa anreOpbl, HHTEPIPETUPOBAThH
ITOJIYYEHHBIN pe3yJIbTaT

YMeHue oneprupoBaTh NOHATUAMU: CpeHEE apuPMETUIECKOe, MeiMaHa, HauboJIblIee
Y HaMMEHbIIEee 3HAaYCHUs, pa3Max, IUCIIEPCUs, CTAHAAPTHOE OTKIOHEHUE YUCIIOBOTO
Habopa; yMeHHe H3BJIeKaTb, HHTEPIPETUPOBATh WH(POPMAIIMIO, MTPEICTABICHHYIO B
TabIuIax, Ha AUarpamMmax, rpaukax, OTpakarollyro CBONCTBA peabHBIX MTPOLECCOB
U SBJICHUM; TMpeACTaBIATh HHPOPMALUIO C IOMOIIBIO TaOJMIl W JHUarpaMM;
UCCIIeIoBaTh CTaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; TIpapUuecKu MCCIEAOBaTb COBMECTHBIE
HaOJII0ACHNUS C TOMOIIIBIO JMarpaMM pacCerBaHus M JMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATUAMHU: CIy4alHBIH OMNBIT M cCiydaiiHoe coObITHE,
BEPOATHOCTh  CIYYalHOTO  COOBITUSI; YMEHHE BBIYHMCIATH  BEPOSTHOCTH C
UCMOJb30BAHUEM TpapHUUECKUX METOJIOB;, NPUMEHATH (OPMYINbI CIOXKEHUS |
YMHOKEHUSI BeposiTHOCTEH, (GopMyiny MHOJHOW BeposTHOCTH, (opmyny beprymiu,
KOMOMHATOpHbIE (PAaKTHl U (OPMYJIbI; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
YyMEHHE ONepUpoBaTh MOHATHAMH: CclydailHas BeJIMYMHA, paclpeaeseHue
BEPOATHOCTEN, MaTEMaTUUECKOE OXKUAAHHUE, AUCIIEPCUS U CTAaHIAPTHOE OTKJIOHEHHUE
CIly4aiilHOM BeNWYMHBI, (YHKIHMM paclpeieseHuss M IJIOTHOCTH PaBHOMEPHOTIO,
[I0KA3aTeJIbHOIO0 U HOPMAJIBHOTO PACHpPENENICHNH; YMEHHE HCIOJIb30BaTh CBOWCTBA
M3YYEHHBIX paclpelieleHUi Al pelleHus 3a/1a4; 3HAKOMCTBO C MOHSATHSMU: 3aKOH
OOJIBIIIMX YHCEJI, METO/IbI BHIOOPOUHBIX MCCIIEJOBAHUHN; YMEHHUE PUBOIUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHUCENI B MPHUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;
YMEHHE OINEepPUPOBATH TMOHATUSMU: COYETAHUE, MEPECTaHOBKA, YUCIO COYETaHUH,




YHUCJIO MEePeCcTaHOBOK; OMHOM HbIOoTOHA; yMEHHE MPUMEHITH KOMOWHATOPHBIC (PAKThI
" pacCcCyKACHUA Ui pCIICHUA 3aiad; OLUCHHUBATL BCPOATHOCTU PCAJIbHBIX COGLITHfl;
COCTABIISITh BEPOSITHOCTHYIO MOJIENIh ¥ MHTEPIPETHPOBATH TOJIYIYCHHBIA PE3yJIbTaT

YMeHue onepupoBaTh INOHATHAMM: TOYKA, IpsAMas, IJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUI yroJl, IBYTPAHHBIA YTrOJ, TPEXTPAHHBIN yTOJI,
CKPEILMBAIOIINECS IPSAMBIC, MAPAJLIENBHOCTh U NEPHEHAMKYIAPHOCTh MPSAMBIX U
IIJIOCKOCTEM, YroJl MEXY IPSMBIMU, YTOJI MEXKIY IIPSIMOU U IIJIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU O IUIOCKOCTH, PACCTOSHHUE MEKIY NPSMBIMH,
paccTosiHue MEX1y IUIOCKOCTSAMH; YMEHHE MCIIOJIb30BaTh IIPU PELIEHUU 3a]1a4
M3y4eHHbIE (PAKThl M TEOPEMbI INIAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXKAIOIIEr0 ~ MHpa; CTPOMTb  MAaTEMaTH4YECKUE MOJECIH C  IOMOLIBIO
TFE€OMETPUUYECKUX NMOHATHA M BEJIMYWH, PELIATh CBA3AHHBIE C HUMHU IPAKTUYECKHE
3aJ1a44

10

YMeHue omnepupoBaTh MOHATUSAMH: IUIomans  Qurypsl, 00BEM  (urypsl,
MHOTOI'PAaHHHMK, IPaBUJIbHBIII MHOIOIpDAaHHMK, CEYEHME MHOIOTpaHHMKa, KYO,
napajiesienunesi, mpu3Ma, mupamusa, Gurypa u nmoBEepXHOCTh BPALCHUS, [IHIUHIID,
KOHYC, 1ap, cdepa, miomaab cepsl, IIOMmaab MOBEPXHOCTH MUPAMU/Ibl, IPU3MBI,
KOHycCa, IIJIUHAPA, 00bEM Ky0Oa, MPsIMOYroJbHOTO Mapajulelenunesa, TupaMuibl,
IIPU3MBbl, LUJIMHIpA, KOHYyCa, IIapa, pa3BEPTKa IOBEPXHOCTH, CEUEHUS KOHyca U
LMJIUHAPA, [apajulelIbHble OCU WM OCHOBAaHUIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacatomasics cepsl, LWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEYEHUE MHOIOI'pPAaHHMKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPBHI M IOBEPXHOCTH BPAILICHHS, UX CEUYCHUS, B TOM
4lycjieé C TIOMOINBIO DJIEKTPOHHBIX CPEICTB; YMEHHME IIPUMEHATh CBOWMCTBA
TeOMETPHUECKUX (PUTYp, CAMOCTOATENBHO (POPMYIMPOBATH ONPEIACTICHHS U3Y9aeMBbIX
¢buryp, BbIIBUTaTh THIOTE3bl O CBOMCTBAX M NPU3HAKAX IeOMETpUYECKHX (uryp,
00OCHOBBIBATh WJIM OTIPOBEPTaTh UX; YMEHHE MPOBOANTH KiIacCH(PHUKANIO GHUTYP TIO
pa3IMYHbIM PU3HAKAM, BBIIOJIHATh HEOOXOJUMBbIE JONIOJIHUTEIbHbIE IOCTPOCHUS
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YMeHue onepupoBaTh IMOHATUSAMH: JBH)KEHHE B IPOCTPAHCTBE, IapauIeIbHbIHN
MEPEeHOC, CHMMETPHS Ha IJIOCKOCTH M B TPOCTPAHCTBE, TIOBOPOT, MPeoOpa3oBaHNe
noj1o0us, moio0HbIe (PUTYpHI; YMEHHE paclO3HaBaTh paBHbIE U M0100HbIE (DUTYPHI, B
TOM 4YHCJIE B TNPHPOJIE, UCKYCCTBE, apXHTEKTypE; HCIIOIB30BaTh I'€OMETPHYECKHE
OTHOILIECHMS NIPH PELISHUH 3a]]a4; HaXOAUTh T€OMETPUUECKUE BEIMYMHBI (JUIMHA, YOI,
ouaib, 00bEM) P PEHICHNH 3a7a4 U3 IPYIuX Y4eOHbIX IPEIMETOB U U3 PeaIbHOM
KHU3HH; YMEHHUE BBIUYUCIATH I'€OMETPUUYECKHE BEIMUYUHBI ([UIMHA, Yrojl, IJIOLIajb,
00BEM, TITOMIAIh TTIOBEPXHOCTH ), UCTIONB3YS H3ydeHHbIE (JOPMYIIBI U METOBI, B TOM
qucie: IUIOUIA b MMOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHYCa, LMJIMHAPA, MUIOLIA/b
chepsl; 00bEM Kyba, NPSAMOYroJbHOTO TapajUIeNienuIeaa, MUPaAMUIbl, MPU3MBI,
LIWJIMHJIPa, KOHYCa, 11apa; YMEHUE HaX0IUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (GUryp

12

YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAs CHCTEMa KOOpPAMHAT, BEKTOD,
KOOpPJMHATBI TOUKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOPA
Ha YHUCIIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJIspHOE MPOU3BEACHHE, BEKTOPHOE
MIPOM3BE/ICHNE, YrOoJ MEXKIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM WU
KOOP/AMHATHBIN METO/ TS PELIeHUsI TEOMETPUUECKHX 3a]1a4 U 33/1a4 APYTUX YUeOHBIX
IIpeIMETOB

13

YMeHue BbIOMpAaTh MNOAXOMALIMI METOA Uil pelleHus 3aJadd; I[MOHUMAaHHe
3HaYMMOCTH MAaT€MaTHKH B M3YYEHUH MPHUPOTHBIX U OOLIECTBEHHBIX IMPOLECCOB U
SIBJICHUH; YMEHHME paclO3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
YMEHUE MPUBOIUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUHCKON U MUPOBOM
MaTE€MaTHYECKOW HayKH




HHEPEYEHD 2JIEMEHTOB COJAEPKAHUA, ITIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
10 Panmonanbubie yncna. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOILEHTHI, OECKOHEUHBIE
) NepPUOANYECKHE JPOooH
13 Apudmernaeckuit KOpeHb HaTypajdbHOH crerneHu. JleWcTBusS C  apupMeTHUYECKHUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenenp ¢ nensiM nokaszatenieM. CTeNeHb € palMOHAJIBHBIM IoKazareiaeMm. CBoiicTBa
CTETEeHH
15 CuHyc, KOCHHYC U TaHT€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YKCJIOBOTO apryMeHTa
1.6 Jlorapudm umcna. /lecATHYHbIC U HATYpPAIbHBIE JOTapUPMBbI
JeiictButensubie yncna. ApudMeTndeckue Omnepanuu ¢ JACUCTBUTEIbHBIMU YHCIAMH.
1.7 [IpubnuxénnHble BHIYMCICHUS, MpaBWa OKPYIJICHUS, NPUKUAKA U OLEHKa pe3yibTara
BBIYHCIICHUI
1.8 [IpeoOpaszoBanue BhIpaKEeHUN
1.9 KommuiekcHbie yncna
2 YpaBHEeHUs 1 HEPABEHCTBA
2.1 L{enbie u IpOOHO-paIMOHATBHBIE YPAaBHEHUS
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerprueckue ypaBHEHHs
24 [Toxa3zaTenpHBIC U JOTaApUPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-palIOHATIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazaTenpHbIe U TOTapU(PMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTemsl JIMHEWHBIX ypaBHEHUN. OnpenenuTennb MaTpULIbl
3 OyHKIHMH U TpaduKu
31 OyHK1Ms, criocoosl 3ananus GyHkuu. ['padux pyHkuu. BzanmMuo obpatHblie GyHKIMH.
' Uérnble u Heu€THbIE pyHKIMH. [leprnoauueckue GpyHKINUN
Ob6nacTp onpeseneHus U MHOKecTBO 3HaueHul ¢yHkiuu. Hymn ¢yakmuu. [IpomexyTku
3.2 3HAKOIMOCTOSIHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (YHKIHMH. MakKCUMyMbl U MUHHUMYMBI
¢dbyukun. Hanbomnpiee 1 HauMeHbllee 3Ha4eHne QYHKIIUU Ha IPOMEKYTKE
33 Crenennas (GyHKIUS C HaTypaldbHBIM U IIENBIM MOKa3atreneM. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u torapudmudeckas GyHKIINU, HX CBOWCTBA U TpauKu
36 Touku pa3psiBa. AcuMnToThl rpadukoB GyHKINNH. CBOMCTBA HYHKIIUA, HETIPEPHIBHBIX HA
OTpe3Ke
3.7 [TocnenoBaTreabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas 1 reomeTpuyeckas nporpeccuu. opmyiia CI0kKHBIX MPOLIEHTOB
4 Hayana maremaTr4eckoro aHainmsa




4.1 [TpownsBoanas pynkuuu. [Ipon3BoIHbIE TeMEHTAPHBIX (PYHKITHI
49 [IpumeneHnne mpou3BOAHON K UCCIEAOBAHUIO (DYHKIIMH HA MOHOTOHHOCTh Ml SKCTPEMYMBI.
' Haxoxaenre HanOoIbIIero 1 HAMMEHBINET0 3HAYCHHS (YHKIIMH Ha OTPE3Ke
4.3 ITepBooOpa3znas. UaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOecTBO, onepanuu HaJ MHOXecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BPAIEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 647030360437668574821219143876024766403350371058
Bnageney Yupckosa Onbra HUKonaesHa

OedcTevTened C 21.01.2026 no 21.01.2027



http://www.tcpdf.org

		2026-09-28T13:19:20+0500




