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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st obydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1mKoabl. Kypc mpegHazHaueH miisg (GopMHpOBaHUS y OOYydYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHunm Kypca oOOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH KypCa OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS35X MEKy HUMU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MHUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LENISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTHKA» CPEIHEN IKOJIbI Ha 0a30BOM YpPOBHE BBIICIICHBI
CIIEIYIONTME OCHOBHBIE cojlep)KaTenbHbie JUHUHU: «CiydaiiHbie COOBITHS W
BEPOSTHOCTY, «CiydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMU —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUN «CaydaifHble COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOM
Uit pOopMUPOBaHUS TMPEACTABICHUN O pACIPENEICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSAMH CIyYaillHbIX BEJIMYMH, a TaKXe 3Ta JUHUS HeoOXoauma Kak 0asza ais
W3Y4YCHUS 3aKOHA OOJBITNX Ynces — (PyHIaMEHTaIbHOTO 3aKOHA, IEWCTBYIOMIECTO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyio Gopmanu3anuio. CaMm 3aK0H



OONBIIMX YWCEN TpeaiaracTcss B O3HAKOMUTENBHOW (opMe ¢ MHUHUMAIHHBIM
UCIT0JIb30BAHUEM MAaTEMaTUYECKOro (popmManusma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
aKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIy4YalHbBIX
SBJICHMM C MOMOIIBbIO HENMpepbIBHBIX (PyHKIUN. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMAJIbHOMY pacIpeleieHusIM, MPU 3TOM MPEANoJiaraeTcs
O3HAKOMHTEIFHOE U3yUeHUE MaTepuaa 06e3 J0Ka3aTelbCTB TIPUMEHAEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUCHHUC KypcCa «BepOSITHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOSITHOCTU COOBITUI. CydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHUSIMU. BeposiTHOCTH  COOBITUM B ONBITaX C PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble coOBITHS.

KomMOunaropHoe npaBuino ymHoxxkenus. IlepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAaHWM 10 miepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

UucnoBble  XapaKTEpUCTUKHA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTH4YeCKOe
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYUH. MaTeMaTndeckoe 0)KUaaHue U AUCIIEPCUs
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeICHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHS IPOrpamMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKWE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMaTHYCCKUX 3HAHUHM IJIsl PEIIeHUs 3a1ad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAaKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESTCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUH MEXAY MOHATUAMH, (HOPMYIHPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUILIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHWEM 33aKOHOB JIOTMKHU, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCJIENOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4EeCKOTo
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(pOopMaIuu o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOsIeMBbl, perraeMoil 3a/1auu, BHICKa3bIBaTh UJEH, HAIlCJICHHbIC Ha TTIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTAaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuH Y4eOHBIX 3a/ay; MPUHUMATH 11€Jh COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHUsI, 0OOMEH MHEHHU,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmaus, obecneuusarom hopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusamnus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOMpATh CIIOCOO PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(pOPMAITHH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3ysibTraTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH ITPY PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHUE pe3ylbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHMSI WIM HENOCTHKECHMS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmneprpoBaTh NOHATUSAMU: CpeAHee apupMeTryeckoe, MeAnana, HauboIbIIIee,
HauMEHbIIIee 3HAUYEHUE, Pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUAMU: CIIy4alHBI SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, DIIEMEHTAapHOE COOBITHE (IJIEMEHTAPHBIM HMCXO0J) CIy4allHOTO OIIbITa;
HaXOJHUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOXKHBIMH CITYYalHBIMU COOBITHSMH,
HaXOJUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath cCOOBITHS: ITepeceueHUe U 00bEAMHEHNE TaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (opMyJioil CI0KEHUs! BEPOSITHOCTEN ITPU pELIEHUH 3a/1a4.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTI'O OIIBITA.

[TpuMeHsATh KOMOMHATOPHOE IPABUIIO YMHOKEHHUS MPU PEIICHUHN 3a]au.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpUS
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUNA JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSMH:  CIydaiiHash  BEJIMYMHA,  PACHPEICIICHHE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4YalHOW  BEJIMYMHBI 10
pacnpeesEHUIO UM C TIOMOIIBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUJIAHUS;, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSIETCS MaTEeMAaTUYECKOE OXHUAAHUE CIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTs npeacTaBiIeHre 0 HOPMAIbHOM PacipeacICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/m P KourpoJubnbie | IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 [IpencraBneHne TaHHBIX U OMKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
3 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
4 CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH Y HE3aBUCUMOCTH COOBITUI
bu6nmoreka [JOK
4
> DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX UCITBITAHUI 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CrayuaiiHple BEIMYUHEI U pacIpeaeIcHUS 6 bubmorexa HOK
e pactipelt https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
I[TPOI'PAMME
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11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 MaremaTuyeckoe OKUJIaHue CITy4yalHOU 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucnepcust u cTaHAapTHOE OTKJIOHEHHE bubmmoreka [JOK
2 .. 4 1
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIe cilydaliHble BETUYUHbI 9 Bu6mmoteka [JOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bu6nmorexa LIOK
H 2 1
> OPMATLHOE pactipeleie https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEHNE 1 19 9 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I1O 34 5 3

ITPOTPAMME



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

10 KUIACC
KosauyecTBo 4acoB DJIeKTPOHHbBbIE
uudposbie
Ne i/m Tema ypoka KonrTpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl

1 [IpencraBienue JaHHBIX ¢ TOMOIIBIO TAOIUI U 1 bubnnorexa [JOK
quarpamm https://m.eds00.ru/25¢6d12b
Cpennee apudmernyueckoe, MeuaHa,

5 HauOoJIbIIIeEe ¥ HAUMEHBIIICE 3HAUYCHHUS, 1 bubnnorexa [JOK
pa3Max, JUCIepCHsi, CTAaHAAPTHOE OTKIOHEHUE https://m.edsoo.ru/dd00738d
YHCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

3 HauOoJIbIIIeEe U HAUMEHbIIICE 3HAYCHHUSI, 1 bubmmoteka IIOK
pa3Max, JUCIEepCHsl, CTAHAAPTHOE OTKIOHEHUE https://m.eds00.ru/98645f6¢
YHCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MeIMaHa,

4 HanOoJIbIlIee U HAMMEHBIIIEEe 3HAYCHHUS, 1 bubmmoteka IIOK
pa3max, JUCIepCcHs, CTAaHAAPTHOE OTKIIOHEHHE https://m.eds00.ru/7c9033a8
YHCIIOBBIX HAOOPOB
CrnyyaiiHble S5KCIEPUMEHTHI (OMBITHI) U Butt OK

. nonnoTeKa

5 CllydaiiHble COOBITHS. DJIeMEHTapHbIE COOBITHS 1 1

( ) https://m.edsoo.ru/347c1b78
HCXOJIbI

BeposiTHOCTB cityyaifHOTO COOBITHS.

6 BeposiTHOCTH COOBITHI B ONIBITAX C 1 bubnuorexa [IOK

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMU

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTB ciTydyaiiHOTO COOBITHSI.

bubnunoreka LIOK

7
[IpakTrueckas pabora https://m.edsoo.ru/5e8fa94a
Omnepanyu Hax COOBITHAMHU: IIEPECEUECHHE,
8 061,: ;HeHHeIE:06LITHﬁ il OTI/I]I:OHOJIO)KHLIC Bubmaorexa ITOK
A 1P https://m.eds00.ru/221¢622b
coObITHs. [lnarpammsl Ditnepa
Onepanuu HaJ COOBITHSMHU: IIEpECeUCHUE,
. bu6nmorexa [IOK
9 o0benuHeHrne COOBITHI, TPOTUBOITOIOKHBIE
N https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa
10 dopmyiia cloXKeHUsI BEPOITHOCTER Bubmiorexa OK
pMY p https://m.edsoo.ru/3057365d
YcaoBHas BEpOSITHOCTh. Y MHOYKEHHUE
11 BEpOSATHOCTEH. JlepeBo CiIy4aliHOrO bubmorexa [JOK
p PP i https://m.edso0.ru/9a408d25
IKCIIEPUMEHTA
YcaoBHas BEpOSITHOCTh. Y MHOYKEHHUE
12 BepoATHOCTEH. JlepeBo cirydyaiiHOTO bubmmorexa [JOK
p ad i https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
YcoBHAs BEpOSATHOCTh. Y MHOKCHHUE
13 BeposATHOCTEH. JlepeBo cirydaiiHOTO bubmmorexa [IOK
p e yi https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA
14 dDopmyiia moIHON BEPOSITHOCTHU bubmorexa HOK
PMY p https://m.edsoo.ru/15941bec
15 dopmyiia moIHOI BEPOSITHOCTH bubnmorexa [IOK
pMY. P https://m.edsoo.ru/a9ec13c8
16 ®opMyia noaHOM BepossTHOCTH. HezaBucumeie bu6muoreka [JOK
COOBITHS https://m.edsoo.ru/e3dd5ac9
17 Kontponpnas padota bubmorexa [TOK

https://m.edsoo.ru/29dc6ch9
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bubnunorexa LIOK

18 KomOunatopHO€E nMpaBUiio yMHOKEHUS https://m.edsoo.ru/2270¢F70
bu6nmorexa [IOK
19 Hepecraronici 1 paxropHar https://m.edsoo.ru/d58ce6d1
. bu6nmmoreka [IOK
20 Hueno coteranit https://m.edso00.ru/7904dfb0
21 Tpeyronsuuk Ilackans. @opmyna OnHOMa bubnmnoreka HOK
HeroTona https://m.edsoo.ru/fa4d7998f
bunapHblii ci1y4aifHbIN ONBIT (MCIIBITAHUE),
99 ycrex U Heyaya. He3aBucumble UCTIBITAHUS. bubmmoreka [JOK
Cepus HE3aBUCUMBIX HCIBITAHUM JI0 IEPBOTO https://m.edsoo.ru/2e1f2368
ycrexa
23 Cepus He3aBUCUMBIX HCTIbITaHUHM bepHymiu bubmmorexa LIOK
P Py https://m.edso00.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUM.
24 [IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM brbmmorexa [TOK
P p https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJHIIL
. bubmuoreka [JOK
25 Caysaiias BenHnHa https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BepoarHocteit. Jluarpamma bubmuoreka [IOK
pacrpeeneHus https://m.edso0.ru/6dc7{f39
27 CyMmMma ¥ TpOU3BEJECHUE CITyYalHbIX BEJTUYUH bubmorexa LOK
M p a yi https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 nipou3Be/IeHUE CTy4alHbIX BEJIMUYUH Bubmmorexa [IOK
y P A i https://m.edsoo.ru/c2757cc3
29 [Ipumeps! pacnipeneneHnii, B TOM YHCIIE bu6muoreka [JOK

TreoOMCTPpHUICCKOC N OMHOMHMAIIBHOE

https://m.eds00.ru/91e08061
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IIpumepsl pacnpeseseHuii, B TOM 4Hcie Bu6muotexa [JOK
30 1
r€OMETPUUYECKOE U OMHOMHAIIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 1 bubmunoreka [JOK
3HaHUHI https://m.edsoo.ru/0f4d3cd7
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aAUs bubmmoreka [JOK
32 - 1
3HaHUI https://m.edsoo.ru/e0la3dc4
bubnunoreka LIOK
33 Hrorosas koHTpoLHAA padoTa L https://m.edsoo.ru/a985ae79
[ToBTOpEeHue, 06001IeHNE U CHUCTEMATH3AIUS bubmmoreka [JOK
34 - 1
3HAHUU https://m.edsoo.ru/lddca5e0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkie
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypen

[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL

1 3HaHui. Ciy4aiiHble OIBITHI M BEPOSITHOCTH 1 bubnuoreka [IOK
Clly4ailHbIX coObITHH. Cepun HE3aBUCUMBIX https://m.edsoo.ru/430d330a
WCTIBITAHUI
IToBTrOpenue, 00001IEHNE, CUCTEMAaTH3ALIS

5 3HaHui. Ciy4aiiHble OIBITHI M BEPOSITHOCTH 1 bubnuoreka [IOK
ciyyaitHbIx coObITuil. Cepun He3aBUCUMBIX https://m.edso0o.ru/a573a292
WCTIBITAHUI
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3 3HaHuU. Cy4aiiHbl€ ONBITHI M BEPOSITHOCTH 1 bubnnorexka [JOK
ciyyaitHbIX coObITuil. Cepun He3aBUCUMBIX https://m.edso0o.ru/07a5e861
HCTIBITAHUI
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHui. Cay4yaiiHbI€ OIBITHI U BEPOSITHOCTH bubnuotexa [JOK

4 B 3 1
ciyyaitHbIX coObITuil. Cepun He3aBUCUMBIX https://m.edso00.ru/32bc29bf
HCTIBITAHUI

5 [IpuMepsl IpUMEHEHHS] MATEMAaTUYECKOTO 1 bubnnoreka [JOK
OKUJaHUs (CTpaxoBaHHe, JOTepest) https://m.edsoo.ru/ea27084d

6 MareMaTnueckoe 0KHIaHHE CYMMBI 1 bubnmnoreka [JOK
CIIy4alHBIX BEJINYNH https://m.edsoo.ru/Oadefe9e

7 MaremaTuuecKoe OKHIaAHUE TEOMETPUYECKOTO 1 bubnmuotexa [JOK

1 OMHOMHUAJIBHOTO pacIpeesieH

https://m.edsoo.ru/20de2fc2
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MareMatruueckoe 03KHJIaHle Te€OMETPUUECKOTO bubnmoreka [JOK
8 .
1 OMHOMHAJIBHOTO PacIpeACIICHUM https://m.edso0.ru/17b0e769
9 Jlucriepcus M CTaHJAPTHOE OTKIIOHEHUE bubmmorexa LIOK
P Aap https://m.edsoo.ru/bcc67f76
10 Jlucrepcrs U CTaHIapTHOE OTKIIOHCHHUE bubmmorexa [JOK
P Aap https://m.edsoo.ru/bf78aad6
1 Jucnepcuu reoMeTpu4ecKoro u bubnmoreka [JOK
OMHOMHUABHOTO PACIIPEICTICHIS https://m.edsoo.ru/4b5a495e
12 [IpakTnueckast paboTa ¢ UCIIOJIB30BAaHUEM bubnuoreka [IOK
AJIEKTPOHHBIX TaOJIHUIL https://m.edsoo.ru/a53cd884
13 3akoH OospLIMX yncels. BeiOopouHbIil MeTos bubnnorexa [JOK
HUCCIIEIOBAHUUI https://m.edsoo.ru/94ddc34a
14 3aKoH OOJIBIINX YKce. BRIOOpOYHBI METO bubnuorexa [JOK
HCCIIEN0BAHUMN https://m.edso0.ru/cf23b369
[IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM bubnuoreka [IOK
15
AJIEKTPOHHBIX TaOJIHIL https://m.edsoo.ru/6¢c1d11a6
bu6mmoreka [JOK
16 14 0
TOTOBAN KOHIPOILHAT pabota https://m.edsoo.ru/7e379f8f
[Tpumepbl HETIPEPBIBHBIX CIIyYaliHBIX BETHYHH.
17 @yHKIUA MJIOTHOCTU pacipeeseHus bubmmorexa LIOK
YHIH pactipex t https://m.edso00.ru/9f5b423d
PaBHOMEpHOE pacrpeielieHIe U ero CBOMCTBA
[TpuMepbl HETIPEPHIBHBIX CIIyYaliHBIX BEJTHYHH.
18 CDpHK ESI I'IJ'IOTI?H(I))CTI/I ach Zq eleHus bubmmorexa LIOK
YHKH pactipes Co https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacmpe/ieNieHne U ero CBoicTBa
3aa4u, MPUBOIANINE K HOPMATEHOM
PUBOZAIT p Y Bummorexa [IOK
19 pacnpenernennto. OyHKIHS IIOTHOCTH U

CBOMCTBa HOPMAJIBHOT'O paCpeaACIICHUA

https://m.edso00.ru/97¢19f59
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20 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM bubmumoreka [IOK
AJICKTPOHHBIX TAOJIHUII https://m.edsoo.ru/1f1f9ad9
21 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS bubnuoreka [IOK
3HaHui. OnucaTenbHasi CTaTUCTUKA https://m.edso00.ru/72953f4c
99 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus bubnmoreka [JOK
3HaHui. OnucaTenbHas CTaTUCTUKA https://m.edsoo.ru/b699ad0c
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
. bubnuorexa [JOK
23 3HaHUU. OTBITHI ¢ PABHOBO3MOKHBIMU
https://m.edsoo.ru/3fcbacf9
AJIIEMEHTAPHBIMU COOBITUAMU
[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3ALIHS
24 3HaHU#. OTBITHI C PABHOBO3MOKHBIMU bubmmorexa [JOK
' p https://m.edsoo.ru/538fd7cf
3JI€MEHTapHBIMU COOBITUAMHU
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
3HaHWi. Beraucienue BeposTHOCTEH COOBITHI
25 C MpUMEeHEeHUeM QopMyJ U rpapuuecKux bubmmorexa LIOK
P pMysH TP https://m.eds00.ru/272910f5
METOJIOB (KOOpJIMHATHAs MpsMas, 1epeBo,
nuarpamma Disepa)
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS
3HaHUU. BpluncieHne BepoITHOCTEN COOBITHI
26 C MpUMEHEeHUeM QopMyJ U rpapruuecKux Bubmmorexa LOK
pMysH TP https://m.edsoo.ru/dc9ad6ca
METOJI0B (KOOpIMHATHAs MpsMasi, 1epeBo,
nuarpamma Disepa)
[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alHs
3HaHUU. Bpluncienne BepoITHOCTEH COOBITHIA
bubmuorexa [JOK
27 C MpUMEeHEeHueM QopMys U rpapuuecKux

METOJIOB (KOOpIMHATHAs MpsMas, 1epeBo,
nuarpaMmma Disepa)

https://m.edso0.ru/5964f277



https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
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
https://m.edsoo.ru/5964f277

[ToBTOpeHME, 0000IIEHNE 1 CUCTEMATH3AIUS
3HaHUH. Berancienrne BeposSTHOCTEH COOBITHIA

bubmuoreka [JOK

28 C IPUMCHEHHEM (GOPMYT M rpaduacCKuX 1 https://m.edsoo.ru/e71debe4
METOJIOB (KOOpIMHATHAS MpsMasi, JIePEBO,
auarpaMmma Disepa)
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
29 sgaHui. CirydailHple BEJIMYUHEI U 1 bubnnorexa LIOK
-y https://m.edsoo.ru/00b2efb3
pacnpeeeHus
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AIUS
30 sHanuii. CiyyaliHble BEJINYUHBI U 1 bubmaorexa [IOK
A https://m.edsoo.ru/lcc2df8f
pacnpeeeHus
[ToBTOpEeHHUE, 0000IEHNE U CHCTEMATU3aIIUs
31 3Hagui. MaTteMaTudecKoe OKUIaHue 1 bubnmorexa [IOK
L A https://m.edsoo.ru/aeal298c
CIIy9aliHOU BEIMYMHBI
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
32 3HaHui. MaTeMaTUYeCKOE OKUIaHHE 1 bubmorexa [IOK
L A https://m.eds00.ru/640a8ebf
CIIy4aiiHOM BETUMYMHBI
bu6mmoreka [JOK
33 " 1
TOTOBAs KOHTPOIIbHAs PaboTa https://m.edsoo.ru/0fd6d597
34 [ToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 1 bubnnorexka [JOK
3HaHUM https://m.edso0.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEpOsSTHOCTEH U CTAaTHCTUKA
6.1 Yurtath U CTPOUTH TAOJIULBI U JUATPaAMMBbI
OnepupoBaTh MOHATUAMHU: CpeAHee apudmeruyeckoe, MeauaHa,
6.2 HanOoJpIllee, HAMMEHBIIEE 3HAYECHHE, pa3MaxX MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) H
ciydaifHoe coOBITHE, DIIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM MCXON)
6.3 CIIy4alHOTO  OIBITa; HAXOAUThb BEPOSTHOCTH B  ONBITax C
PaBHOBO3MOYHBIMU CITy4allHBIMU COOBITHSIMHU, HAXOJIUTh U CPABHUBATh
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIyYalHBIX KCIIEPUMEHTaX
Haxonute u GopMmynupoBaTh COOBITUS: MepecedeHrne U 00beJUHEHUE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHUBONOJIOKHOE JAAHHOMY COOBITHIO;
' MOJb30BaThCA  AMarpamMmamu  Oiiepa U (GOpMYJIOH  CIIOKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTh TOHSATUSAMHU: YCJIOBHAs BEpPOSITHOCTh, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTU C MMOMOIIBIO MPAaBUIa YMHOKEHHUS, C
MOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS TIPU PEILIEHUH 3a7a4
OnepupoBaTb MOHATHUSAMH: MCIBITAHUE, HE3ABHCUMBIE HCIIBITAHMS,
6.7 cepus UCHBITaHUH, yCIleX U Hey/laya; HaXOIUTh BEPOSITHOCTH COOBITHUIM
' B CEpUM HE3aBHCHMBIX HCIHBITAaHUN /0 TEPBOTO YCIEXa, HaXOIUTh
BEPOATHOCTH COOBITHI B cepuH UcnibITaHuii beprymiu
6.8 OnepupoBaTh MNOHATUSAMU: ClIydalHas BEJIMYHMHA, PACHPEICICHHUE

BEPOATHOCTEN, AUarpaMma pacripeaesieHus

11 KIIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEHN U CTATHUCTHKA
5 1 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI 10
' pacripeieNIeHUIO WK ¢ MTOMOILBIO AHarpaMmm
OnepupoBaTh MOHATHUEM MATEMAaTUYECKOTO OXXHJIAHMS, MPUBOAUTH
5 5 OpUMephl TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXKUAaHHE
' CIIy4yallHOM BETWYHMHBI, HAXOJUTh MATEMAaTHYEeCKOE OXHUIAHUE TI0
JAHHOMY paclpeeIeHUIO
5.3 HNmeThb npeacraBiaeHue o 3aKOHE OOJIBITUX YHCET
5.4 HmeTs npeacTaBlieHne 0 HOpMajibHOM pacrpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue JnaHHBIX C [OMONIbIO Tabmuu u  auarpamm. CpeaHee
6.1 apupMeTHuecKkoe, MeAMaHa, HauOoJblllee M HAUMEHbIEe 3HAYeHUs, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YMCIIOBBIX HAOOPOB
CrnyualiHple SKCIIEPUMEHTHI (ONBITBI) U CiydailHble COOBITHSA. DJeMEHTapHbIE
coObITUs (Mcxozbl). BeposTHOCTh ciydaifiHOro coObiTHsA. bau3ocTh 4acToThl U
6.2 BEPOSATHOCTH COOBITHIA. ClTydaifHbIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObiTusiIMH.  BepodTtHocTM  COOBITMHI B OmBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU COOBITUAMU
6.3 Onepauuy Hajx COOBITUSMHU: TEpecedeHHue, OObEIUHEHHE, MPOTUBOMOIOKHBIE
' coObITus. [Inarpammsel Diinepa. Popmyra CI0KEHUS BEpPOSITHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEH. JlepeBO  Clly4aiiHOro
' sKcriepuMenTa. Gopmysia MojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
65 KomOunatopHoe npaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa
bunapHbili ciydaliHbIil ONBIT (MCHBITAaHUE), ycrex M Heynaya. HesaBucumbie
6.6 ucnelTanus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 nepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAaHU bepHym
Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Jwnarpamma
6.7 pacupenenenusd. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMHUATIBHOE
11 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA




5.1

5.2

YuciioBble XAapaKTEPUCTUKU CIIYYalHBIX BEIUYMH: MATEMAaTHYECKOE OXKUIAHUE,
JIUCTIEPCUS U CTAaHJAPTHOE OTKJIOHEHUE. [[prMepbl TPUMEHEHUSI MATEMAaTUYECKOTO
0’KMJIaHMSI, B TOM YHKCJE B 337a4ax U3 MOBCEIHEBHOM >XM3HU. MaremaTudeckoe
OXXKUJaHNEe OMHAPHOW CITydalHOW BETMYMHBL. MaTeMaTHYeCKOe OXKUTAHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTndecKkoe 0°KMIaHUE U AUCIIEPCHSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHIH

3akoH OONBIIMX YKCET U €ro poJib B HayKe, MpUpoje U obmecTBe. BriOopounbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Tpumepbl HenmpepbIBHBIX —ClAy4alHBIX BeauuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3aj1a4uy, IPUBOAAIINE K HOPMAJILHOMY pacrpeenenuto. [lonsatue

O HOpMAJIbHOM pPacCIpeCaCiICHUU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenue meromaMu 10Ka3aTeNbCTB, AJITOPUTMaMH peLICHMs 3ajad;
yMeHue (GOopMyJIMpOBaTh U OIEPUPOBATh IMOHATUSMHU: OIpE/EIICHUE,
aKCUOMa, TeopeMa, CJEJICTBUE, CBOWCTBO, IMPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKU; MPUMEHATh UX; yMEHUE (HOPMYIUPOBAThH
o0paTHOE M TNPOTHUBOIIOJIOKHOE YTBEP)KIACHHE, NPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaThb METOJ MaTeMaTUYECKOM HWHAYKLUU;
IIPOBOAMTH JOKA3aTeJIbHbIE PACCYKICHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 MPaBWJIBHOCTh PACCYXKICHHM; yMEHHE ONepupoBaTh
HOHATUSIMHU: MHOXECTBO, ITOJIMHOKECTBO, ONEPALUU HaJ MHOKECTBAMH;
YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar s
OINKCAHMs peaJIbHBIX MPOLIECCOB U SIBJICHUN U IPU PELICHUH 33Ja4, B TOM
qucie U3 APYrux y4eOHbIX MPEeIMETOB; yMEHHE ONepHUpOBaTh NOHATUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCBIBATh Ipadbl pa3IMuHbIMU CIIOCOOAMMU; UCIIOIB30BaTh Ipadbl IpH
pelIeHnu 3a1a4

YMeHue onepupoBaTh MOHSATHSIMM: HaTypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIEM, KOPEHb HaTypaJIbHOM CTENEHHU, CTETIEHD C
paloHaIbHBIM MOKAa3aTelIeM, CTENEHb C JIEHCTBUTENIBHBIM IOKA3aTeleM,
jgorapudm uucia, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJI0, PalMOHaJIbHOE YHUCIO, UPPaLMOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, IEJIbIX, PALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; YMEHHE HCII0JIb30BaTh MPU3HAKHU JIETMMOCTH, HAUMEHBIINNA 0011
JenuTeNs U HauMeHbllee oOlliee KparHoe, anroput™ EBkimmna mpu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3UIIMOHHBIMH CUCTEMAMHU
CUMCIICHMS;  YMEHHUE  BBIINOJHATH  BBIYMCIEHUE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIpAKEHUH €O CTENEHSAMH W Jorapupmami,
npeoOpa3oBaHus  JApOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUpOBaTh MOHATUSIMHU:  IIOCJIENOBATENLHOCTh, apu@MeTHyecKas
Iporpeccusi, reoMeTpuyueckas mporpeccusi, OeCKOHEYHO YObIBaroIas
reoMeTpuueckas MpOrpeccHs; yMeHHe 3aJaBaTh IOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYI; yMEHHE ONEpUpOBaAThH
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJyJb U apTyYMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3alUCH KOMILICKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYECcKas U anredpandeckas); yMeTb
IPOU3BOUTh apU(PMETUUYECKHE NCHCTBUSA C KOMIUIEKCHBIMH YHCIAMU;




MPUBOAUTH IPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHCEIT; ONEPUPOBATH
MOHATUSAMU: MaTpuna 2X2 u  3x3, omnpeneauTelb  MaTpHIIbL,
Ir€OMETPUUYECKUIA CMBICI ONPECITUTEIIS

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, UPPALUOHAIBHEIE,
NoKa3aTebHbIC, CTENEHHBIC, JOrapu(pMUUYECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, HX CHUCTEMbI; YMEHHUE OIIEpUPOBATH
HOHATUSMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE,
HEPAaBEHCTBO, CHCTEMA YPAaBHEHMM M HEPAaBEHCTB, PaBHOCHUIILHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHME pEIlaTh YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIATh
YpAaBHEHUs, HEPABEHCTBA U CHCTEMBI C I[apaMETPOM; IIPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, MX CUCTEMBI U PELICHUS MaTeMaTH4EeCKUX
3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMU: (DYHKIUSA, UYETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMUYEHHOCTh (PYHKUIHMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (PYHKIIMU, HAMOOJbIIEe U HAaUMEHbIIEE 3HAYCHUS
(GyHKIMN HAa TIPOMEXKYTKE, HEMIpepbIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dbyHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUIECKUN U
¢u3nveckuii CMBICIT TPOW3BOJHOW, IEpBOOOpa3Has, ONpeACTEHHBIN
UHTETpajl; yMEHHE HaxXOJUTh ACUMOTOTHI rpaduka (QyHKIUM; yMEHHE
BBIUNCIIATh  NPOU3BOJHBIE CYMMBbI, IPOMU3BEACHMS, YaCTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKLIMU; YMEHHE HaxOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMA;
YMEHHUE HCIIONb30BaTh MPOU3BOJHYIO I HCCIEeNOBaHUSA (YHKLUH,
HaXOJUTh HauOOJbIIME M HAaUMEHbIINE 3HAYCHUs] (DYHKIUH; CTPOUTH
rpauKkd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM arlapaTa MaTeMaTH4eCKOIro
aHalM3a; NPUMEHATHh MPOM3BOAHYIO Ul HAaXOXKJIEHUS HaWIydllero
pellieHuss B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMMUYECKUX H
¢du3mUeckrx 3agavax; HAXOIUTh IUIOMAAN U 00BEMBI GUTYp C TIOMOLIBIO
MHTETpasia; MPUBOJIUTH NPUMEPBl MAaTEMATHUUYECKOTO MOJECIUPOBAHMS C
NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: IpaduK GyHKIMU, oOpaTHas GQyHKIHS,
KOMIO3UIMSA (PYHKUMNA, JTUHEHHas (QyHKUMS, KBajgpaTuyHas (QyHKUHUA,
paunoHanbHas (YHKIMS, CTerneHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
¢byHKLMU, 0OpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIMH, MOKa3aTeiabHas U
jgorapupmuueckas (QYHKLIUH; yMEHHE CTPOUTh TpaduKd H3y4EHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (DYHKIIMIA,
UCTIONB30BaTh TPapUKH IS U3YYSHHS MPOIECCOB U 3aBUCUMOCTEH, MpH
peLIeHUH 33734y U3 JAPYIMX Y4eOHBIX NPEAMETOBM 33Jay U3 pealbHOU
KM3HM; BBIpAXKaTb (OPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMUYUHAMU;
WCIIOJIh30BaTh CBOMCTBA U Tpaduku GYHKIIUNA IJIs1 PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 33Jay C MapaMeTpamu; H300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUN, HEPABEHCTB M UX CUCTEM




YMeHue pemarbh TEKCTOBBIE 33/la4d pa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJIOTH, 33/1a4d U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHUS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI M0 YCJIOBHMIO 33JauyM, HMCCIIEIOBAaTh IOJYyYEHHOE PELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PpE3yAbTaTOB; YMEHHE MOJCIUPOBAThH
peasIbHbIE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4U, UCCIIEI0BATh
MOCTPOCHHBIE ~MOJENM C  HCIOJb30BaHUEM  ammapara  aiureOpsl,
MHTEPIIPETUPOBATH MOTYUEHHBIN pe3ynbTarT

YMeHne onepupoBarh MOHATHAMU: CpelHee apudmMeTnueckoe, MeanaHa,
HauOoJIbIlIEe U HaUMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATD
uH(pOopMalLnIO, IPEACTABICHHYIO B TaOIUIaX, Ha Juarpammax, rpagukax,
OTpaKaloOIIy0 CBOIMCTBA pealbHBIX MPOLECCOB U SIBICHUH; NPEICTaBIATh
uHpOpMALMIO C TOMOLIbI0 TaOIMI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/0B U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ICHNUS C IOMOILBIO IarpaMM pacCceuBaHMs U JIMHEHHO perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIYYaWHBIM ONBIT WU CIy4allHOE
CcOOBITHE, BEPOATHOCTH CIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C WCIOJB30BAaHUEM TpaPUUECKUX METOA0B; MPUMEHATH
bopMyIbl CIOXKEHUS U YMHOXKEHHUsSI BEpOsSTHOCTEH, (popmyrny MOITHOM
BepoATHOCTH, hopMyny beprymnn, komOuHaTOpHBIE (PAKTHI U (POPMYIIBL;
OIICHUBATHh BEPOSITHOCTH PEAIbHBIX COOBITUI;, yMEHHE OIMEpPUPOBATH
MOHATUSIMU: Cly4ailHas BEJIIMYMHA, pACIpPEICICHUE BEPOSITHOCTEH,
MaTeMaTU4YECKOE OKHUJIAHUE, JUCIEPCUS MU CTAHAAPTHOE OTKJIOHEHHUE
CIy4yallHOM BENWYUHBI, (QYHKIIMU pacmpenesieHus U  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIBHOTO U HOPMAJIBHOT'O PACIPEICIICHUI; YMEHUE
KCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEICIICHUN ISl PELICHUS 3a1aY;
3HAaKOMCTBO C TMOHSATHSMU: 3aKOH OOJBIINX YHCEN, METOABI BBIOOPOUHBIX
WCCIICIOBAHUM; YMEHUE MPHUBOAUTH IPUMEPBI MPOSIBICHUS 3aKOHA
OONBITUX YHCET B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE
ONEpPUPOBATh MOHATHIMHU: COYETAHUE, NIEPECTAHOBKA, YHCIIO COUYETAHUH,
YUCJIO  TIEPEeCTaHOBOK; OwmHOM  HproTOHa; yMeHHWE  TNPUMEHSTH
KOMOWHATOpHBIC (aKThl U PACCYKIEHUS JJIS PEIICHUS 3a7a4; OIEHUBATh
BEPOATHOCTH PEATBbHBIX COOBITHII; COCTABIIATH BEPOSTHOCTHYIO MOJEIH U
MHTEPIPETUPOBATH MTOTYUYECHHBIN pe3yJIbTaT

YMeHune onepupoBaTh MOHATHSAMHU: TO4YKA, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, IFIOCKUH YroJl, IBYrPaHHBINA
YTOJ1, TPEXTPAHHBINA YIOJl, CKPEIIMBAIOIIMECS MPSMBIE, TApPAIIEIBHOCTh U
NEePHEHANKYIISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroia MEXIy MNpsMbIMHU,
Yroia MeXAy MNpAMOA M IUIOCKOCTBIO, YroJl MEXJy IUJIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PAaCCTOAHHUC MCKIAY HIpPsSAMbIMHU,
pacCToOAHNUE MEXKAY IINIOCKOCTAMU, YMCHHE HCIIOJIB30BATh IIPpHU PEIICHHUU
3aaa4 U3Y4YCHHbBIC (baKTBI H TCOPEMBI INNIAaHUMETPUH,; YMCHUEC OLICHUBATH
pa3MeEPbL 00BEKTOB OKpyXaromero Mupa, CTpOUTb MATEMATHUYCCKUC
MOACIM C IIOMOLIBIO T'COMETPUUYCCKHUX MOHATUH H BCJIIMYMH, PCIIaThb
CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4n

YMeHHue onepupoBaTh MOHATHAMU: IUIOWAAb (GUTYpbl, 00BEM (UTYPBI,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPAaHHHMK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, mMapajuienenumnes, Npu3Ma, NUpaMuia, QuUrypa u MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomanas cdepsl, MIOLAAb
MOBEPXHOCTH MHUPAMUJBI, NMPHU3MBI, KOHYCa, LHWIMHApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHyca, I1apa, pa3BEpTKa NOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHApPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPHI M MMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh ONpeAeNeHUsl H3y4aeMbIX (GUTYp, BBIIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpPHU3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBBIBATHHIIN
OnpoBepraTh MX; YyMEHHE MPOBOAMTH Kiaccupukauuo ¢uryp Mo
pa3’IMyYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOMOJHUTENbHBIE
MOCTPOCHHUS
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YMeHue onepupoBaTh IOHATHAMH: JABHKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIA MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (QUIYpBI; YMEHHE
pacrno3HaBaTh paBHblE M MOJO0OHBIE (QUIYypbl, B TOM YHUCJIE B HPUPOIE,
HCKYCCTBE, apXUTEKTYpPE; UCII0JIb30BATh T€OMETPUUECKHE OTHOLIEHUSI TPU
pEIIEHNN 3a]a4; HaXOAWUTb IE€OMETPUUYECKHE BEIWYMHBI (JJIUHA, Yroi,
I0IaAb, 00bEM) MPHU PELICHUHU 3a/1a4 U3 APYrHX YUeOHBIX MPEAMETOB U
U3 peajbHOW JKM3HM; YMEHHE BBIYHCIATH I€OMETPUYECKHE BEIMUYMHBI
(uMHa, yroj, MJOMIagb, OOBEM, IUIOMIAAb MOBEPXHOCTH), HUCIOJb3Ys
U3Y4YeHHbIE (POPMYJIBI U METOABI, B TOM UHCJE: IJIOLAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIMIIMHIpA, IJIomanb cepol; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajieenunena, MUpaMHuabl, MPU3MBbl, WIHHIPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHWE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YMCIIO, pa3jioKeHHEe BEKTopa Mo 0Oas3ucy,
CKaJIsIpHOE TMPOU3BEACHHUE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUTSI pELICHIS TEOMETPUYECKUX 337124 U 33/1a4 APYTUX YISOHBIX TPEIMETOB
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YMeHnue BpIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MAaTEMAaTHKUd B HU3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; yMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOUTH PUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

K IIpoBepsieMblii 3JIeMEeHT CoIepPKAHUSA
ox

1 Yucia ¥ BEIUMCIIEHUS

1.1 = Harypanbnble u nenble yrcia. [I[pu3Haky 1eIMMOCTH LEeNbIX Yhces

Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE ApPOOM, MPOICHTHI,

12 OCCKOHEYHBIC MTEPUOIUUECKHE TpodH

13 Apudmernueckuii KOpeHb HATypaJIbHOW cTemneHu. JleWcTBUs ¢ apupMeTHYECKUMHU
' KOPHSIMH HaTypaJIbHOU CTEIIEHU

14 Crenens ¢ nensiM nokasareneMm. CTeneHs ¢ palMoOHaIbHBIM IToKa3areneM. CBoicTBa
' CTENEHU

15 CuHyCc, KOCHHYC U TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 Jlorapudwm uucna. [lecsTuunble 1 HATYpalIbHbIE JOTapUPMBI

JleficTBUTEIBHBIC YncIa. Apu(METHIECKUE OIIepaIlii C JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 [TpubnmxEHHBIE BRIYUCIECHUS, IPABUJIa OKPYTJICHUS, TPUKUIKA U OIICHKA pe3ysbTara
BBIYUCJIECHUHN

1.8  IIpeobpazoBaHME BEIpaKEHUI

1.9 Komiuiekcurle yncia

2 VYpaBHEHUs U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATIbHBIE YPABHEHUS

2.2  VppaunoHajbHBIC YpaBHEHHUS

2.3 = Tpuronomerpuveckue ypaBHEHUS

2.4  Tloka3arenbHble U JiorapuMuyeckue ypaBHEHUs

2.5  llensie u qpoOHO-paMOHATFHBIE HEPABEHCTBA

2.6  VppaumoHaibHbIEe HEPABEHCTBA

2.7 Tloka3arenbHbIE U JIoTapu(pMUIeCKre HEpaBEHCTBA

2.8 = Tpuronomerpuueckue HepaBeHCTBA

2.9  CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB

2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11  Martpuna cucTeMbl TMHEWHBIX YpaBHEeHUH. OnpeaenuTes MaTPHIIbI

3 OyHKIMH U TpapuKH

31 Oynkusa, crnocoObl 3amanus (QyHkmuu. ['paduk dyakumn. B3anmaO 0OpaTHBIE
' ¢ynkuuu. Yétneie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKINHN

O6mactp ompeneneHuss W MHOXECTBO 3HaueHWd (ynkouu. Hymm  QyHKIumn.

3.2
[IpoMexyTku  3HAKOMOCTOSHCTBA. IIpoMEXYyTKM  MOHOTOHHOCTH  (DYHKLHH.




MakcumymMbl ¥ MUHHUMYMBl QyHKuuu. HaumbOonbliee ¥ HauMeHblee 3HAYECHUE
(GYHKLIMN Ha IPOMEXYTKE

Crenennast (pyHKIMS ¢ HaTYpaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBan rpaduxk.

3.3 N .
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4  Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuueckas QyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumnrotel TpadukoB Qynkmuit. CpoiicTBa  (QyHKIHUH,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUA IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX MPOIEHTOB
4 Havana matematuyeckoro ananusa
4.1  IlpousBonmnas GpyHkiuu. [Ipon3BoaHbIC AIeMEHTAPHBIX ()YHKIIUNA
[IpumeHeHne mTPOU3BOMHOM K HCCIENOBAHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2  skctpemymbl. Haxoxknenue HanOONbIIEro U HAaMMEHBIIETO 3HA4YCHHsS (PYHKIMH Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MmuoxecTBo, oniepaiu HaJ MHOXecTBaMHu. [luarpammel Ditniepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnmcarenbHasi CTATUCTHKA
6.2  BeposTtHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 llpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3  MHOTOTpaHHUKHA
7.4  Tena u MOBEPXHOCTH BpaIIEHUS
7.5  KoopauHaTbl U BEKTOPHI
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