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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st oOydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
HEJIOCTHOCTh OOMIEKYIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TIOHUMAHUS POJM TEOPUU BEPOSTHOCTEM KaK
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHunm Kypca oOOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] 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 OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN 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 CTAaTUCTUKA» CpPEIHEN INKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CIIEIYIONTME OCHOBHBIE cojlep)KaTenbHbie JUHUHU: «CiydaiiHbie COOBITHS W
BEPOSTHOCTY, «CiydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIIEHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUN «CaydaifHble COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOM
Uit pOopMUPOBaHUS TMPEACTABICHUN O pACIPENEICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSAMHM CIyYalHbIX BEJIMYMH, a TAKXKE 3Ta JUHUSA HEoOXoauma Kak 0aza Jis
W3YYCHUS 3aKOHA OOJBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEWCTBYIONMIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyio Gopmanu3anuio. CaMm 3aK0H



OONBIIMX YWCEN TpeaiaracTcss B O3HAKOMUTEIBHOW (OpMe ¢ MUHUMAILHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (opMaliu3Ma.

TeMbl, CBsi3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIUYMHAMH,
aKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIy4YalHbBIX
SBJICHMM C MOMOIIBbIO HENMpepbIBHBIX (PyHKIUN. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY pacCIpeleeHUsIM, MPU ATOM MPEANnoaracTcs
O3HAKOMHTEIFHOE U3yUEHUE MaTepuana 06e3 J0Ka3aTelbCTB MIPUMEHSIEMbIX (DaKTOB.

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.



COAEPXKXAHHUE 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 SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOSITHOCTU COOBITUI. CydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTHM  COOBITUH B ONBITAX C  PaBHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NTEpEcCeUueHUe, 00BbEIUHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIun.

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

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXUJAHUE, IUCHEPCUs U CTaHJapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHBIX BEIUYMH. MaTeMaTnuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOTO 1 OMHOMHAIILHOTO pacIpeIeIeHUN.

3akoH OOJIBIIMX 4YHCEI MU €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.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
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 JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JAESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI; BOCIPUUMUYUBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE IMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caMOOOpa30BaHUIO HAa TMPOTSHKEHWHW BCEW JKWU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJTHON M COIMAILHOMN
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUIM JUISI OKPYKarOIIeH Cpeibl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IIUBUIM3AIMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl 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 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

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

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

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

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3IMUHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

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



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«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 YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusamnus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOMpATh CIIOCOO PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ YIETOM HOBOW WH(MOPMAITHH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCca U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH ITPY PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JaHHBIX, HAWJEHHBIX OIINOOK, BBIIBIEHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa LIEId 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.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTndecKoe, MeinaHa, HauoobIee,
HauMEHbIIIee 3HAUYEHUE, Pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUAMU: CIIy4alHBI SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, DJIEMEHTapHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIIy4allHOI'O OIIbITA;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOJUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath cCOOBITHS: ITepeceueHUe U 00bEAMHEHNE TaHHBIX
COOBITUM, COOBITHE, MPOTUBOIOJIOXKHOE JAaHHOMY COOBITHIO; TOJb30BAThCS
auarpaMMmamu Jisepa u (opMyJioi ClI0KEHHUs] BEPOATHOCTEN IPHU pELICHUH 3a/ay.

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

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOIO yCIexa; HaXOAUTh BEPOSTHOCTU COOBITHI B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleTICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4YalHOW  BEJIMYMHBI 10
pacIpeeNICHUIO UM C TIOMOIIBIO TUATPAMM.

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 npeacTaBIeHrE 0 HOPMAIbHOM PaclpeacICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6nmnorexa LIOK
CTaTUCTHKA https://m.edso0.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [IOK
P https://m.edso0.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
3 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VciioBHast BEpPOSTHOCTD, IEPEBO
4 CIIy9aifHOTO (F))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bu6nmorexa LIOK
> DTIEMEHTEI KOMOUHATOPHIKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX UCITBITAHUI 3 1 bubmorexa LIOK
p A https://m.edsoo.ru/e0b7b0f1
7 CnyJaiiHple BEJIUYHMHEI U pacIpeaeicHus 6 bubmorexa HOK
ya pactipen https://m.edsoo.ru/e0b7b0f1l
but6mmorexa [IOK
8 i 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH https://m.edsoo.ru/e0b7hOfL
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 2
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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
BEJIMYMHBI 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
bubnuoreka [{OK
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
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl
1 IIpencraBnenne naHHBIX C 1 bubnnoreka [JOK
MTOMOIIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndecKkoe,
MeauaHa, HanOoJIbllee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/dd00738d
JUCTIEPCHS, CTAaHIapPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIIIee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubmorexa [IOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIepCcusi, CTAaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruyeckoe,
MeauaHa, HanOoJIbIIlee U
4 HalMeEHbIIIee 3HAUEHUS, pa3Max 1 bubmorexa [IOK
P ’ https://m.eds00.ru/7c9033a8
TUCTIepCHsi, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITyYaiHBIE COOBITHS. 1 bubnmoreka [JOK

DneMeHTapHbIe COOBITUS
(ucxopl)

https://m.edso0.ru/347¢1b78
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BepositHOCTB CitydaitHOTO
coObITus. BeposiTHOCTH COOBITHIA

bubmuoreka [JOK

0 B OINBITaX C PABHOBO3MOKHBIMU https://m.eds00.ru/64d75244
AJIEMEHTAPHBIMU COOBITUAMU

7 BeposiTHOCTB cityuaiiHOTO bubmumoreka [IOK
coOwiTus. [TpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSMMU:

8 nepeceueHmne, 00beTUHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso00.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu HaJ COOBITHSIMMU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. JlmarpamMmel Diinepa

10 PopMmyna CcloKeHUs bubnuoreka [IOK
BEPOSATHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCT.

11 YMHOXEHUE BEPOSITHOCTEH. bubnnorexka [JOK
epeBo cinydaitHOTO https://m.edso0.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOSTHOCT.

12 YMHOXEHUE BEPOSITHOCTEH. bubnuotexa [JOK
epeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOKEHUE BEPOATHOCTEM. bubnuotexa [JOK

epeBo cnydaitHOTO
JKCIepPUMEHTA

https://m.edsoo.ru/47fb6b11
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bubmuorexa [JOK

14 opyua HOHOI BEPOSTHOCTH https://m.edsoo.ru/15941bec
15 dopMyta MoJTHON BEPOATHOCTH bubmorexa LHOK
https://m.edsoo.ru/a9ec13c8
16 dopMyta MoJTHON BEPOSATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmmorexa [IOK
17 Konrporsras pabora https://m.edsogru/29dc6cb9
18 Komb6unartopHoe npaBuio bubnuorexa [JOK
YMHOXEHHUS https://m.eds00.ru/2270cf70
bubnnorexa [HOK
19 Hepecranoskn 1 paxropuan https://m.edsogru/d58ce6d1
. bubnuorexa [JOK
20 Hueno coerarit https://m.edsogru/7904dfb0
91 Tpeyronbhuk Ilackana. @opmyna bubnnorexa [JOK
6unoma HeroTona https://m.edsoo.ru/fa4d7998f
bunapHsIii CIy4alHBIN ONBIT
22| Femmmermis o, Copes BSmorera LIOK
. https://m.edso00.ru/2e1f2368
HE3aBUCHMBIX UCITBITAHUN 10
MepBOro ycmexa
93 Cepus HE3aBUCUMBIX HUCTIBITAHUM bubnunorexa [JOK
bepnymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bubnuoreka [IOK

WCIIOJIb30BAaHUEM JICKTPOHHBIX
TalJIHI]

https://m.edsoo.ru/f4al5al4
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bubmuorexa [JOK

25 Catysaiinas BeHHa . https://m.edsoo.ru/639be%aa
Pacnpenenenue BepoATHOCTEN. bubnmoreka [JOK
26 1
Juarpamma pacnpenesieHus https://m.edsoo.ru/6dc7ff39
97 CyMMa u ripou3BeieHHE 1 bubnnoreka [HOK
CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/51b7ed5f
28 CymMmma u mpou3BeeHUE 1 bubnnoreka [HOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/c2757cc3
[Ipumepsl pactipeiesieHuid, B TOM
29 ‘II/II)CJ'IG feoalzeT I/II)‘ISCKOG u 1 bubmorexa [JOK
p https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJIG feo::eT II/I)‘I:CKOG u 1 bubmorexa [JOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 [ToBTOpeHUE, 0600IICHNE 1 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
39 IToBTOpenue, 00o0IIEHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/e0la3dc4
bu6mmoreka [IOK
33 14 1
TOrOBasl KOKTPOIIbHAA PadoTa https://m.edso0.ru/a985ae79
IToBTOpenue, 00o0IIEHNE U bubmmoreka [IOK
34 . 1
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Konrpoanneie  IpaxTuteckue fI[Sy‘ICHPIH :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypeni
[ToBTOpEHME, 0600IICHUE,
CUCTEeMaTH3alMs 3HAaHUH.

1 Cry4aifHble OTIBITHI U 1 bubnnoreka [JOK
BEPOSITHOCTH CIIy4alHBIX https://m.eds00.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEHHME, 0000IICHUE,

CcHUCTeMaTU3alrs 3HaHU.

9 Cry4aifHble OTIBITHI U 1 bubnnorexa [JOK
BEPOSATHOCTH CIIyYalHbBIX https://m.edso00.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HWCTIBITAHU I
[ToBTOpenue, o6odIIEHKE,

CHUCTeMaTU3alus 3HaHH.

3 Crny4aifHble ONIBITHI U 1 bubmuoreka [IOK
BEPOSATHOCTH CIIyYalHbBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. 1 but6mmoreka [IOK

CiyyaliHble ONIBITHI 1
BEPOSITHOCTH CITyYalHbBIX

https://m.edsoo.ru/32bc29bf
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coObITuil. Cepun HE3aBUCHUMBIX
WCTIBITAHUI

[Ipumeps! npuMeHeHus

bu6nmoreka [IOK

S) aTEMaTHUYECKOT0 0XKHIa
MATENITTHCCIOTO OAUAAHIA https://m.eds00.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MareMmaTuuecKkoe OKuIaHue bubmuorexa [IOK
CYMMBI CITy4alHbIX BEJIUYHUH https://m.edsoo.ru/Oadefe9e
MaremaTtuueckoe 0XKHJIaHNe

7 T€OMETPUUYECKOTO U bubmmorexa [IOK

P . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeae/ICHUM
Marematnueckoe OKUaaHue
8 TEOMETPHYECKOTO U bubmmorexa [IOK
p . https://m.edso0.ru/17b0e769
OMHOMHAIBHOTO pacIpeaeICHUM

9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

11 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAIBLHOTO PaCIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c

12 HCIIOJIb30BAHUEM DJIEKTPOHHBIX bubmmorexa [JOK

P https://m.edsoo.ru/a53cd884
Ta0IHIL
3aKoH OOJBIIHX YHUCEN.
13 Br160opouHbIii METO bubmmorexa [JOK
p . a https://m.edsoo.ru/94ddc34a
HCCIIeI0BaHUI
3aKoH OOJBIIHX YHUCEN.
N bubnuotexa [JOK
14 Br16opounslii MeTox

HUCCIIENOBaHUN

https://m.edsoo.ru/cf23b369
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[IpakTuueckas pabora c

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGnuorexa [IOK
p https://m.eds00.ru/6c1d11a6
Ta0JIUIL
bubnunorexa LIOK
16 Hrorosasa xoHTpoabHas padora
TOroBad KOHTPOILHAL pabot https://m.eds00.ru/7e379f8f
[Ipumepb HeTTPEPHIBHBIX
CIIy4alHbBIX BenuduH. OyHKOUS
17 HJI}(]):HOCTI/I acIpe eJ'IeHyI/II{}I buGnuorexa [IOK
pactipell ’ https://m.edso0.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[TpumepbI HeTIPEPHIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
18 HJI}(,):HOCTI/I acIpe eJ‘IeHyIf}I buGnuorexa [IOK
pacnpen ) https://m.edsoo.ru/blc2712e
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
3amauu, TPUBOISIINE K
19 HOPMAJIBHOMY PacIpeeIICHHIO. bubmmnoreka HOK
OyHKIHUA IUNIOTHOCTH U CBOMCTBA https://m.eds00.ru/97c¢19f59
HOPMAJIBHOTO pacrpeaeneHus
[IpakTuueckas pabora c
20 HCITOJIL30BAHUEM DJIEKTPOHHBIX bubmiorexa LOK
P https://m.edsoo.ru/1f1f9ad9
Ta0JIUIL
[ToBTOpenue, o6odIIeHNE 1
21 cucTeMaTu3anusa 3HaHUi bubnuorexa [JOK
H ' https://m.edso0.ru/72953f4c
OrmnucarenpHas CTaTUCTHAKA
[ToBTOpeHnue, 0600IIeHNE U
. bubmuoreka [{OK
22 CHUCTEMAaTH3allMsI 3HAHUH.

OnucarenpHas CTATUCTHUKA

https://m.edsoo.ru/b699ad0c
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[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anys 3HaHUHA. OIBITHI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE U
cucreMatru3sanus sHaHui. OmBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

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

25

26

27

[ToBTOpeHnue, 0600IICHNE 1
CcHUCTeMaTU3als 3HaHU.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ TpUMEHEHUEM (HopMYIT
U rpaduIeCcKX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpenue, o6odIIEHNE 1
CUCTeMaTH3aIlHs 3HAaHHH.
Brraucnenue BepostHocTeH
cOOBITHI ¢ MpUMEHEeHHEM (OpMYIT
U TpadUIeCcKX METOIOB
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 060061IeHUE U
cucTeMaTH3anus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM POopMYIT
U TpaduYecKX METOJI0B
(koopauHaTHas mpsiMas, 1epeBo,
nuarpamma Jusepa)

bubnunoreka LIOK
https://m.edso00.ru/272910f5

bu6nunorexa LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmorexa LIOK
https://m.edso00.ru/5964{277
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[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3alMs 3HAaHUH.
Brrunciienne BeposiTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HOpMYIT 1 bubmmorexa [JOK
https://m.edsoo.ru/e71debed

U TpapIIecKuX METO0B
(koopauHaTHas npsiMas, 1epeBo,
auarpamma Jusepa)
[ToBTOpEeHHE, 0000IICHUE U

29 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnuoreka [IOK
CnyyaiiHbple BEJIMYHHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
IToBTOpEHHE, 0000IICHUE U

30 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnunoreka LIOK
CiyyaliHble BEJITMYHHBI U https://m.edsoo.ru/lcc2df8f
pacipeneneHus
[ToBTOpenue, o6odIIEHNE 1

31 cUcTEeMaTU3alus 3HaHUM. 1 bubmmnoreka HOK
MaremaTtuueckoe OXKuIaHue https://m.edsoo.ru/aeal298c
CIIy4yallHO! BEIUYMHBI
[ToBTOpenue, o6obIIEHNE 1

39 CHUCTeMaTU3alus 3HaHH. 1 bubmuoreka [IOK
MaremaTrueckoe OKUJaHNE https://m.edsoo.ru/640a8ebf
CIIy4yallHOH! BEIUYMHBI

but6mmoreka [IOK

33 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpenwue, 0600IIEHNE 1 1 but6mmoreka [IOK
CHCTEMAaTHU3AlMS 3HAHU N https://m.edso0.ru/5006273e

OBHIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NPOBePsIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHust
pe3yJabTara
6 Teopust BEpOsSTHOCTEH U CTAaTHCTUKA
6.1 Yurtath ¥ CTPOUTH TAOJIULIBI U JUATPAMMBI
OnepupoBaTh MOHATUAMHU: CpeAHee apudMeTHUecKoe, MeauaHa,
6.2 HanOospIlIee, HAMMEHBIIEE 3HAYCHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) H
ClIy4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIN HCXON)
6.3 CIIyualfHOTO  ONbITA; HAXOAWUTh  BEPOATHOCTH B  ONBITaX C
PABHOBO3MOXHBIMH CITyYaifHBIMH COOBITHSIMU, HAXOJIUTh U CPABHUBATH
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIyYalHBIX KCIIEPUMEHTaX
Haxonute u GopMmynupoBaTh COOBITUS: MepecedeHrne U 00beJUHEHUE
6.4 JAHHBIX COOBITH, COOBITHE, MPOTHBOIIOIOKHOE IaHHOMY COOBITHIO;
' MOJb30BaThCA  AMarpamMmMamMu Oinepa U GOpPMYNIOH  CIIOKEHUS
BEPOSITHOCTEH MIPH PEUICHUH 33134
OnepupoBaTh TOHATHUSMH: YCIOBHas BEPOSTHOCTh, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTU C MMOMOIIBIO MPAaBUIa YMHOKEHHUS, C
MOMOUIBIO AEPEBA CIYYAHOTO OMbITa
6.6 [TpuMeHSITh KOMOMHATOPHOE MPABIIIO YMHOXKEHUS TP PEIICHUH 331249
OnepupoBaTh MOHATUSMH: HWCIBITAHHE, HE3aBUCUMBIE MCIIBITAHUS,
6.7 cepus UCIBITAaHHA, YCIIeX W HeyJada; HaXOIUTh BEPOITHOCTH COOBITHI
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN JI0 TMEPBOTO ycrexa, HaxXxOIUTh
BEPOSITHOCTH COOBITHI B CepyU UCTIBITAaHUN bepHymn
6.8 OnepupoBaTh NOHATHUAMH: ClIy4daiiHas BENIWYHMHA, pacCIpe/esieHHe

BEPOATHOCTEN, AUarpaMma pacripeaesieHus




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
£ 1 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yallHOW BEJIMYMHBI 10
' pacnpeeseHUI0 WIK ¢ IOMOIIbIO AUAarpaMM
OnepupoBaTh MOHITHEM MAaTEMaTUYECKOTO OKUIAHUS, HPUBOIUTH
£ 5 NpUMEpbl  TOTO, KaK TMPUMEHSETCS MaTeMaTH4YeCKOe OXHIaHHE
' CIIy4aifHONH BENMYUHBI, HAXOAWTh MaTEMaTHYECKOE OXHUJAHHUE IIO0
JTAHHOMY pacIpeeIeHUI0
5.3 HmeTh npeacTaBiieHue 0 3aKOHE OOJIBbIINX YNCE
5.4 HMeTs npencraBiaeHue 0 HOPMAJIBHOM PacIpeneICHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue JnaHHBIX C [OMONIbIO Tabmuu u  auarpamm. CpeaHee
6.1 apudMeTHuecKkoe, MeIuaHa, HauOoJiblllee M HaWMEHbIEe 3HA4YEHUs, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YMCIIOBBIX HAOOPOB
CrnyualiHple SKCIIEPUMEHTHI (ONBITBI) U CiydailHble COOBITHSA. DJeMEHTapHbIE
coObITUs (Mcxozbl). BeposTHOCTh ciydaifiHOro coObiTHsA. bau3ocTh 4acToThl U
6.2 BEPOATHOCTH COOBITUN. Cily4aliHbIE ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
coObiTusiIMH.  BepodTtHocTM  COOBITMHI B OmBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU COOBITUAMU
6.3 Onepauuy Hajx COOBITUSMHU: TEpecedeHHue, OObEIUHEHHE, MPOTUBOMOIOKHBIE
' coObITus. [Inarpammsel Ditnepa. @opmyiia CloKeHUs BEpOSITHOCTEH
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 Herotona
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
OXXUJaHUEe OMHAPHOW CITydalHOW BETMYMHBL. MaTeMaTHYeCKOe OXKUITAHUE 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
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CpPeJHero o0uero
oOpa3oBaHus

Brnanenue MerogamMu J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyIMpOBaTh W ONEPUPOBATH HOHATHAMM: OIpEIEICHHE,
aKCUOMa, TEeopeMa, CIEJCTBUE, CBOWCTBO, NPHU3HAK, J10KAa3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKU; IPUMEHSTh UX; YMEHHE (OPMYIUPOBAThH
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEP)KICHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCHOJIb30BaTh METOJl MaTeMaTH4E€CKOW WHIYKIUH;
IIPOBOAMTD JOKA3aTeNbHbIE PACCYKICHUS IIPU PEIICHNUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0 IPaBUWIBHOCTh  PACCYKIEHUI; YMEHUE OIEepUpOBaTh
HOHATUSAMH: MHOXECTBO, IMOJAMHOXKECTBO, ONEpallMy HaJ] MHOXECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIM ammapar s
OINKCAHMsI PEAIbHBIX IPOLIECCOB U SIBJICHUI M IPU PELISHUH 3a]a4, B TOM
qucie U3 APYruX y4yeOHBIX MPEIMETOB; YMEHUE ONEpUPOBATh MOHITUAMU:
rpad, cBs3HBIN rpad), 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 3a7aBaTh
Y ONMCBIBATh rpadbl pa3IuYHBIMU CIIOCOOAMM; UCIIOIB30BaTh rpadbl MpU
pelIeHnu 3a1a4

YMeHue onepupoBaTh IMOHATUSAMH: HATypAJIbHOE YMCIO, LEIOE YHUCIIO,
CTEIIEHb C LIEJIBIM [I0KA3aTeNeM, KOPEHb HATYPAJIbHOM CTENEHH, CTENIEHD C
palMOHAIBHBIM TOKA3aTEJEM, CTENEHb C JEHCTBUTEIbHBIM MMOKA3aTENEM,
nmorapudmM 4HCIIa, CHHYC, KOCHHYC W TAaHT€HC TPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIIO, PAIMOHAIBHOE YHUCIO, WPPAUMOHAIBHOE YHUCIIO,
MHOKE€CTBA HATYpaJbHbBIX, LEIbIX, pPAlMOHAIBHBIX, JAEHCTBUTEIbHBIX
YHUCeN; YMEHHE UCTI0JIb30BaTh MPU3HAKU JACIIMMOCTH, HAMMEHBIITNN 00N
JIeNUTeIh W HauMeHbIllee oO0Ilee KpaTHOe, alropuT™M EBknmna mpu
PELIEHNUH 3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBbIMU IMO3ULMOHHBIMU CHCTEMAaMH
CUHCIICHUS; YMEHHE BBITIOJIHATDH BHIYMCICHUE 3HAYCHHH 1 TIpeoOpa3oBaHuUs
BBIPQXEHHUI CO CTeMeHsMU U Jorapudmamu, mpeodpazoBaHusi IpOOHO-
pallMOHAIIBHBIX  BBIPAKEHUH; YMEHHE  ONEPUPOBATh  MOHSITHSMH:
MOCJIEIOBATEILHOCTh, apu(MeTHYecKass TPOrpeccHsi, TeoMeTphuecKas
nporpeccusi, OECKOHEYHO YOBIBAIOMIasi TeOMETpHUYEcKas MPOTPECCHs;
YMEHHE 3aJaBaTh MOCIEIOBATEIIBHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX POPMYJ; YMEHHUE OTIEPUPOBATH MOHSATUSIMU: KOMIUIEKCHOE
YUCJI0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJb M apryMEHT
KOMIUIGKCHOTO ~ 4Yucia, ¢opMa  3amucH  KOMIUICGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAass H anreOpanyeckas); yMeTb
MIPOU3BOJUTE apU(PMETHUCCKUE JEHCTBHSI C KOMIUICKCHBIMH YHCJIaMU;




MPUBOAUTH IPUMEPHI UCTIOIB30BAHUS KOMILJIEKCHBIX YHCEIT; ONIEpUPOBATh
NOHATUSIMHU:  MaTpuua 2x2 u  3X3, OnpeaeiuTeNb  MaTPHIbI,
Tr€OMETPUUYECKUIA CMBICI ONPEACITUTEIIS

YMeHue onepupoBaTh IOHATUSAMM: PALMOHAIBHBIE, UPPALMOHAIbHBIC,
1oKa3aTebHbIC, CTENEHHBIE, JIorapu(MUUYECKUe, TPUTOHOMETPHYECKUE
YpaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHME OIEPUPOBATH
HOHATUSAMU: TOXKIECTBO, TOXKIAECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCHIBHOCTb
YPaBHEHHH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C I1apaMeTpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUYECKHX
3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U peallbHOM JKU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (DYHKIMS, YETHOCTh (YHKIIMH,
HEPUOJIMYHOCTh (DYHKIMH, OrPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (QYHKIWHU, HAaHOOJNbIIee W HAaMMEHBIIEe 3HAUCHHS
(GyHKINU HAa TPOMEKYTKE, HETIPEephIBHAS (PYHKIUS, ACUMITOTHI Tpaduka
¢yHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIUH, TEOMETPUYCCKHIA H
¢u3nyecKkuil CMBICI IPOU3BOJHOW, IE€pPBOOOpa3Has, OMNPECIIEHHBIN
MHTETpajl; yMEHHE HaXOJUTh ACUMITOTHI rpaduka (QyHKIUH; yMEHHE
BBIUNCIIATh  INPOM3BOJHBIE  CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMITO3ULIUN (DYHKIMH, HAaXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHUE MHCIIONb30BaTh MPOU3BOJHYIO Ul HCCIENOBaHMUS (DYHKIIMA,
HaXOJUTh HauOOJbIINE M HAaUMEHBIIME 3HAYEHUS (DYHKLIUN; CTPOUTH
rpayKd MHOTOYJIEHOB C HCIOJIb30BAHHMEM allapara MaTeMaTH4eCKOIro
aHalM3a; MPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIyUlIero
pellleHuss B NPUKIAAHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMHYECKHX U
¢bu3nUecKkrx 3agavax; HaXOAUTh IUIOMAIN U 00BEMBI (PUTYp C TOMOIIBIO
MHTETpasla; MPUBOJUTH IPUMEPHl MAaTEMaTHUYECKOIO MOJAEIUPOBAHUS C
NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBaTh NOHATHAMU: TpapuK GyHKIMH, oOpaTHas QyHKIHUS,
KOMIO3UIMS (QYHKIMM, JUHEWHas (QYHKIUS, KBajJpaTH4Has (yHKIUS,
pauvoHanbHass (QyHKIUS, CcTeneHHas (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKUIMH, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIIMH, MOKa3aTelbHAs U
norapupmuueckas (yHKIHUH; yYMEHHUE CTPOUTh TpapuKH H3yYEHHBIX
¢GyHKUMH,  BBINONHATH  [peoOpa3oBaHus  rpadukoB  (QYHKUUH,
UCTIOJIB30BaTh TPadUKH IS U3YUSHHsI TIPOIIECCOB M 3aBUCUMOCTEH, TIPH
pelIeHUH 3a7ay U3 APYruX Yy4eOHBIX HMPEIMETOBU 3a/ad U3 pealbHOH
KM3HM; BbIpaKaTb (OPMYJIaMU 3aBHCHMOCTH MEXIy BEJINYMHAMU;
WCIIOJIh30BaTh CBOMCTBA U Tpaduku QyHKIUNA JJIs1 PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 3ajJad C IapaMeTpaMu; HM300pakaTh Ha KOOPAMHATHOMN
IUIOCKOCTH MHOXKECTBA PEIICHU ypaBHEHU, HEPABEHCTB M UX CHCTEM




YMeHue pemath TEKCTOBBIC 33/a4M PA3HBIX THIIOB (B TOM YHMCIIE Ha
IPOLIEHTHI, JOJIM M YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTbh TOBapOB U
yCIIyT, HAJIOTH, 3aJlaui U3 00JIACTH YIPABJIEHHS JIUYHBIMU U CEMEHHBIMU
(GbuHaHCAMM); COCTaBIATh BBIPAKEHMs, YPaBHEHUsS, HEPaBEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJayM, HCCICAOBATH IIOJYYECHHOE DEIICHUE U
OLICHUBATh IMPABIONOA00OHOCTh PE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
pealbHbBIE CUTyallUd HA S3BIKE MAaTEMAaTUKH; COCTABIISATH BBIPAXKECHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a7a4H, UCCIIEI0BATh
IOCTPOCHHBIE  MOJEJIM C  HUCIOJb30BAHUEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHATUIAMU: cpefHee apupMeTUUecKoe, MeIuaHa,
HauOoJibIllee U HAUMEHbIIIEe 3HAYCHHS, pa3Max, JUCIIEPCHs], CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBOrO HaOOpa; YMEHHUE HU3BJIEKAThb, HHTEPIPETUPOBATH
uH(pOpMAIIHIO, PEACTABIICHHYIO B TA0JIMIIAX, HA UarpaMMax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA PEAJIbHBIX MPOLECCOB U SIBJIICHUI; PEACTABIATh
uH(pOpMALIMI0O C TOMOILIBI0 Ta0NHWIl U JUarpamM; HUCCIEIOBaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TrpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; IpaduyecKl UCCIEI0BAaTh COBMECTHBIE
HaOII0/IEHUS C IOMOIIBIO AUarpaMM PacCeUBAaHUsSI U TMHEWHOM perpeccuu

YMeHue onepupoBaTh NOHATHUIAMU: CIYYaHBIA ONBIT W CIy4YalHOE
CcOOBITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIOJIB30BaHUEM TpapUUeCKUX METOAOB; MPUMEHSIThH
GbopMyIbl CIOXKEHUS U YMHOXXEHUS BEpOATHOCTEH, (OpMyny MOITHOM
BepoATHOCTH, hopmyny bepHynnn, komOuHATOpHBIE (PaKThI U (HOPMYIIBI,
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATUSIMH: ClIydallHasT BEJIMYMHA, PACHPEACIICHUE BEPOSATHOCTEM,
MaTeMaTUYECKOE OKHMJIAHUE, IUCIEPCHUS M CTaHAAPTHOE OTKJIOHEHUE
CIIy4yallHOW BENWYWHBI, (YHKIMKW pacmpeiesieHuss ¢ IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIBHOI0 U HOPMAJIBHOT'O PACIIPEACIICHUI; YMEHHUE
HCIIOJIb30BaTh CBOMCTBA M3YUYECHHBIX PACIPEACIICHUH U1 PELICHUS 3a/1a4;
3HAKOMCTBO C TIOHSTUSMU: 3aKOH OOJIBIIIUX YHCET, METOJIbI BEHIOOPOYHBIX
HCCIICIOBAHUM; YMEHUE MNPUBOAUTH MPUMEPHI IPOSBICHHUS 3aKOHA
OONBIUX YHCEN B TPHUPOAHBIX W OOIIECTBEHHBIX SBICHUSAX; yYMCHHE
ONEpPUPOBATh MOHATUSMHU: COUYETAHUE, NEPECTAHOBKA, YUCIO COUYETaHH,
YUCIO  TIEPECTaHOBOK; OwWHOM  HpIOTOHA; yMeHHE  TIPUMEHSTH
KOMOWHATOpHBIC (aKThl U PACCYKICHHS JIJISl PEIICHUS 3a/1a4; OIICHUBAThH
BEPOATHOCTH PEATBHBIX COOBITHII; COCTABIATH BEPOSATHOCTHYIO MOJAEIH H
MHTEPIPETUPOBATH MTOTYUYECHHBIN pe3yJIbTaT

YMeHune omnepupoBaTb NOHATHUSMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUNHA YA, INIOCKUH Yo, IBYTPaHHbBIN
YroJ, TPEXTPAHHBIA YroJl, CKPEIIMBAOIINECS MPSMBIE, TAPAILIEIbHOCTD U
NEePHEHANKYIISIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yrojd MexXAy MpsSIMbIMHU,
Yroa MeXAy MNOpsIMOM M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMU,
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pacCTodHruC OT TOYKHU OO IIJIOCKOCTHU, PACCTOSAHUC MCIKAY HIPsSIMbBIMHU,
pacCcToOAHNUE MEXKAY INIOCKOCTAMU, YMCHHE HCIIOJIB30BATh IIPU PCIICHUN
3aaa4 H3Yy4YCHHBIC (baKTI)I U TCOPEMbI ILNIAaHUMCETPUH; YMCHUEC OLICHUBATH
pa3sMeEpPbL 00BEKTOB OKpyXaromero Mupa, CTPOUTh MaTEMaTHYCCKHUC
MOACIN C IIOMOLIBIO T'€OMCTPHUUYCCKHUX MOHATUH H BCJIIMYMH, pClIaTbhb
CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3aa4Un

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (GUTYphl, 00bEM (GUTYDHI,
MHOT'OIPAHHUK, NPABWIbHBIA MHOTIOIPAHHHMK, CEYEHHE MHOIOIPAHHMKA,
KyO, mMapajienenumnes, Mnpu3Ma, nupamuaa, ¢Gurypa U MOBEPXHOCTb
BpallleHus, IWIMHIpP, KOHYyC, Iap, cdepa, Iiomans cdepbl, MIOMaIb
MOBEPXHOCTU MHpaMUAbI, NPU3MBI, KOHYycCa, LMWIMHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Iapajuleienunesna, MUpaMuibl, NPU3MbI, LHIMHAPA,
KOHyca, L1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHyca U LIMIUHAPA,
napajuleJibHble OCU WM OCHOBAaHHUIO, CEYEHHE I1apa, IIJIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pa)kKaTh MHOTOTPAHHUKH, (UTYPBI U MOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C TOMOILBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE IMPUMEHATb CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSTEILHO
dbopMynupoBaTh onpeAeNeHus: N3y4aeMbIX (GUTYp, BEIIBUTATh TUIIOTE3BI O
CBOMCTBaX M MpHU3HAKaxX TIeOMETpUYecKux (uryp, 0OOCHOBBIBATHUIN
OnpoBepraTh MX; YMEHHME IMPOBOJAUTH Kiaccudukanuio ¢Guryp Imo
pa3IMyYHBIM TMpPU3HAKAM, BBIIOJIHATE HEOOXOIUMBIE JOMOJHUTEIbHBIE
MOCTPOCHHUS

11

YMeHue omnepupoBaTh MOHATHUSAMH: JIBOKEHHME B  MPOCTPAHCTBE,
napajuieIbHbIN TIEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3zoBaHHe M0100Us, TOJO00HBIE (UIYPBI; YMEHHUE
pacro3HaBaTh paBHbIE M MOAOOHBIE (UTYpPHI, B TOM YHUCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHHUS MPU
pelleHnr 3a/ady; HaXOAUTh TeOMETPUYECKHE BEIUYUHBI (IUIMHA, YTOI,
I0MIa/1b, 00bEM) MPU PEIICHUU 3a/1a4 U3 APYTrUX y4eOHBIX MPEIMETOB U
U3 pealbHOW XU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKUE BEIMYHUHBI
(nmwHA, Yroi, IUIOMAAh, O0BEM, IUIOIIA/b MOBEPXHOCTH), HCIIONb3YS
W3y4eHHbIE (OPMYJIBI U METOJbI, B TOM YHCIIE: TJIOMAIh MOBEPXHOCTH
MAPpaMUIbI, TPU3MBI, KOHYCa, MIJIMHJIPA, TIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO TapajuIeNieNuIe/ia, MUPaMUIbl, TPHU3MBI, IWIHHIPA,
KOHYCa, Iapa; yMEeHUEe HaXOUTh OTHOIIIEHNE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATUSAMHU: MPSMOYTOJIbHASI cHCTEMa KOOpAHWHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJHHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHCIIO, paslio’kKeHHWE BeKTopa 1o 0Oaswucy,
CKaJIsIpHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEIEHUE, YIOl MEXIy
BEKTOpPAMH; YMEHHE UCIOJb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METO]
JUTS peIICHHS TEOMETPUUYECKUX 33124 U 337124 IPYTUX YIeOHBIX MPEAMETOB
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YMeHnue BIOUpaTh NOIXOSIINN METOT ISl PEIICHUS 3a]a41; TOHUMAaHUe
3HAYUMOCTH MaTEMAaTHKU B H3YYCHHUU MPHUPOAHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHHI; yMEHHE pacro3HaBaTh IPOSIBICHUE 3aKOHOB
MaTeMaTUKHU B UCKYCCTBE, YMEHUE TPUBOIUTH IPUMEPbl MAaTEMAaTUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO MATEMATUKE

K [IpoBepsieMblii 3JIeMEHT COePKAHUS
ox

1 Yucia ¥ BEIUMCIIEHUS

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

Pammonanbueie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOU, MPOIECHTHI,

12 OeCKOHEeUHbIE IEPUOIUUECKUE IpodH

13 Apudmernueckuii KopeHb HATypalbHOW creneHd. JleWCTBUS ¢ apupMETHYECKHIMHU
' KOpHSIMH HaTypAJIbHON CTEIIEHU

14 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ palMoHaIbHBIM MOKa3aTesneM. CBoiicTBa
' CTerneHu

15 CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOIO AaprymMeHTra. ApKCUHYC, apKKOCUHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 Jlorapudwm uucna. /lecsTuunble 1 HATYpalbHbIE JOTapUPMBI

JleficTBUTENIBHBIE YncIa. Apu(pMETHIECKHE OTIEpalUH C ICHCTBUTEIIHHBIMH YUCIIaAMH.
1.7 [TpubnuxEHHBIC BRIYUCIICHUS, TIPABUIIAa OKPYTJICHHUS, IPUKUIKA U OIlEHKA pe3yabTaTa
BBIYUCIIECHUHN

1.8  IIpeobpazoBaHME BBIpaXKEHUI

1.9 KomMmiuiekcuble yncia

2 VYpaBHEHUsI U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS

2.2  VppaunoHajbHBIE YpaBHEHHUS

2.3 = Tpuronomerpuveckue ypaBHEHUS

2.4  Tloka3arenbHble U JlorapuMuyeckue ypaBHEHUs

2.5  llensie u qpoOHO-paMOHATFHBIC HEPABEHCTBA

2.6  VppaumoHaibHbIE HEPABEHCTBA

2.7 Tloka3arenbHbIe U JIoTapu(pMUIECKHe HEpaBEHCTBA

2.8 = Tpuronomerpuueckue HepaBeHCTBA

2.9  CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11  Matpuna cucTeMbl THHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHIIBI

3 OyHKIMH U TpaduKh

31 OyHkusa, crnocodbl 3amanus ¢GyHkuuud. ['paduk yakmuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKINHN

OO6mactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkiuu. Hymm dyHKINA.

3.2
[IpoMexyTku  3HaKOMOCTOSHCTBA.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHH.




MakcumMymMbl ¥ MUHUMYMBI (GyHKnud. HauGosplnee W HauMeHbIIee 3HauCHHE
(GYHKLIMN Ha IPOMEXYTKE

CrenenHast QyHKIUS ¢ HATYpAIbHBIM U LETBIM MMOKa3ateneM. E€ cBoiicTBau rpaduk.

3.3 N .
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4  Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Tloka3arenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku
36 Toukum paspeiBa. Acumntotbl rpadukoB ¢yHknuid. CBolicTBa  (QYHKIHH,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU IOCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nmporpeccuu. opmya CI0KHBIX TPOICHTOB
4 Havana marematuyeckoro ananusa
4.1  IlpousBonmnas GpyHkiuu. [Ipon3BoaHbIE AIeMEHTAPHBIX ()YHKIIUNA
[IpumeHeHne MPOU3BOIHOM K HCCIEAOBaHUIO (YHKIUMHA HAa MOHOTOHHOCTH U
4.2  oskctpemymbl. Haxoxknenue HamOONbIIEr0 W HAUMEHbBIIEro 3HaueHus (QyHKUUU Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoxecTBa U JIOTUKA
5.1 = MmuoxecTBo, onepaiuu HajJ MHOKecTBaMHu. [narpammsl Ditsiepa — 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 IJIOCKOCTU
7.2 llpsiMble ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 ~ MHOTOTpaHHUKHA
7.4  Tena u MOBEPXHOCTH BpaIlIEHUS
7.5  KoopnuHaTbl U BEKTOPbI




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



