VYupasnenue 00pa3oBaHus aIMHHUCTPAIIMH MYHUITMIIATLHOTO OKpyra ['opHOypanbckuii CBepaIoBCKOi 001acTu
MyHunumnaipHOe OF0KETHOE 0011e00pa30BaTeIbHOE YUPEKICHUE
cpenuss odieodpazoBarenbHas mkosia Ne 6

Ipunoowcenue Nel
k OcHo8HOU 00pazoeamenbHOU npocpamme

cpeonezo 0bue2o 0bpazosanusl,
ymeeparcoennou npukazom no MBOY COLL No6
om 20 aseycma 20252. Ne 147-0

PaGouas nporpamma yueOHoro kypca «BeposiTHOCTb M CTATHCTUKA) (0a30BbIi YPOBEHbD),
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1. COAEP)KAHME YYEBHOI'O KYPCA
10 KJTACC

IIpencraBnenue JaHHBIX ¢ TOMOIIBIO Tabuul U auarpamm. Cpeanee apudmMeTnueckoe, MeanaHa, HauOoJbIllee ¥ HAMMEHbIIIee 3HAaYEeHUs, pa3Max,
JHCTIEPCUs ¥ CTaHAapPTHOE OTKIIOHEHHE YMCIIOBBIX HAOOPOB.

Cay4aiiHble SKCIIEPUMEHTBI (OIBITHI) U CilydaliHble COOBITUSA. DIeMEeHTapHbIe COObITHS (MCX0/bl). BeposTHOCTh cityyaiiHoro co6biTus. binnuzocTs
YacTOTHl M BEPOATHOCTU cOObITHHA. CilydailHble ONBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHUSIMH. BeposSTHOCTH COOBITHII B OMBITax ¢
PaBHOBO3MOXKHBIMH 3JI€MEHTApHBIMU COOBITHSIMU.

Omnepanyu HaJl COOBITUSIME: TIepecedeHue, 00beTMHEHHE, IPOTUBOIOIOXKHBIE COOBITHS. Jnarpammel Ditnepa. @opmyra CI0KEHUST BEPOSTHOCTEH.

VYcioBHas BEpPOATHOCTb. YMHOMKEHUE BeposTHOcTeH. [lepeBo ciydaiiHoro skcnepuMeHrta. dopmyna mnosHoN BeposTHocTH. HesaBucumbie
COOBITHSL.

KomoOunaTtopHoe npasuiio ymHoxeHus. [lepectanoBku u paxropuan. Yucno coueranuit. Tpeyronbuuk Iackans. @opmyna 6uHoma HeroToHa.

bunaphblii ciydaliHbII ONBIT (MCTIBITaHKE), ycneX U Heyaauda. HesaBucumsble ucnbitanus. Cepusi HE3aBUCUMBIX MCIBITAHUHN /10 MEPBOTO ycIexa.
Cepus He3aBUCUMBIX UCTIbITaHUM bepHyim.

Cnyuaitnas BenuumHa. Pacnpenenenue BeposiTHocTel. Jluarpamma pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4ucie, FTEOMETPUUECKOE U
OMHOMHAIIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYalHBIX BEJIUYMH: MATEMAaTUYECKOE OKHUJAHUE, JUCIIEPCUs U CTAHAAPTHOE OTKJIOHEHUE. [IpuMepsl npuMeHeHus
MaTeMaTUYeCKOro OXHUJaHUs, B TOM YHCJIE B 3aJa4axX M3 IOBCEIHEBHOW XU3HH. MareMaTuueckoe OXKHJIaHWe OWHApHOW CIydyalHOW BETUYHHBI.
MatemaTuueckoe OXUIAHHE CYMMBI CIy4alHBIX BENUYMH. MaTemMaTHYecKoe OXKMJaHHe M JAHUCIEPCHS TEeOMETPUYECKOT0 M OMHOMHUAIBHOTO
pacrnpeieneHuil.

3aKoH OOJBIINX YHCET U €0 POJb B HayKe, MPHUpo/Ie U olI1iecTBe. BEIOOpOUYHBINA METO MCCIIEOBAHUN.

[IpuMeps! HENpepBIBHBIX CIIy4ailHBIX BeIU4MH. [IOHATHE O TUIOTHOCTH paclpeaesieHus. 3aaadd, TPUBOASIINE K HOPMAJIbHOMY PAacHpeleIeHUIO.
[TonsiTHE 0 HOpMAILHOM pacHpeaeICHUH.



2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUEBHOI'O KYPCA «BEPOSTHOCTH U CTATUCTHUKA» (BA3OBBIN
YPOBEHbB) HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTAThI OCBOEHUS MPOrpaMMBbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKTepU3yIOTCS:

I'paxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTHIO I'PAXKTAHCKON MO3UIMN 00yYArOIIErocsl Kak aKkTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEICTABICHHEM
0 MaTreMaTU4YeCKMX OCHOBaX (YHKLMOHMPOBAHUS DPA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOLEIyp I'pakJaHCKOro oduiecTBa (BbIOOpHI, ONPOCHI U IIp.),
YMEHHEM B3aUMOCHCTBOBATH C COIIMATLHBIMI HHCTUTYTaMHU B COOTBETCTBHH C UX (YHKIUSMH U Ha3HAUYCHHEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON I'PakIaHCKOW MIACHTUYHOCTH, YBAKCHHS K MPOIIJIOMY U HACTOSALIEMY POCCHUCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKCHHSM POCCHUMCKHMX MaT€MaTHUKOB M POCCUMCKOW MaTe€MaTHUYECKOM ILIKOJbI, K HCIOJb30BAHUIO 3TUX NOCTHKEHUM B IPYrux
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHHEM JyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; cpOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, 3THYECKOT0 MTOBEACHHUS, CBSI3aHHOTO C
MPAKTUYECKUM IPUMEHEHHUEM JIOCTHKEHUN HayKU U JeSTeIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTONUNBOrO OYyIyIIero.

JcTeTHYecKoe BOCIIUTaHue:

HCTETUYECKUM OTHOIIEHHEM K MHpY, BKIJIIOUYas ICTETUKY MaTeMaTHUeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, peIIeHUll, paccyXIeHHii;
BOCIIPUMMYHUBOCTBIO K MATEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHMsSI MPUMEHATh MaTeMaTHUYeCKHWE 3HAHMsI B MHTEpecax 370pOBOr0 M 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOIO
OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (310pOBOE€ MHUTaHHE, COANaHCHUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryinspHas (u3nuyeckass aKTHBHOCTBH);
(hU3MYECKOTO COBEPILIEHCTBOBAHUS, IPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON AESITEIbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJly, OCOBHAHUEM IIEHHOCTH TPYAOII00MS; HHTEPECOM K PA3IMYHBIM cepaM NpoPecCHOHANTBHON J1eATEIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOM M €€ MPWIOKEHUSIMU, YMEHHEM COBeplLIaThb OCO3HAaHHBIM BbIOOp Oyaymieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE KHU3HEHHbBIE
IUTaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO HA MPOTSXKEHUM BCEH JKU3HU; TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEeMAaTHYECKOW HAIIPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:



c(OPMHUPOBAHHOCTHIO IKOJIIOTUYECKON KYIbTYphl, TOHUMAHUEM BIUSHUS COIHATIbHO-3KOHOMHUYECKUX MPOIECCOB HAa COCTOSHUE MPUPOTHONU U
COLIMAJIEHOW CpeJibl, OCO3HAHMEM TJI00AIBHOTO XapaKTepa KOJOTHYECKUX MpoOJeM; OpHeHTaluell Ha NMPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUH s
pelIeHus 3a/1a4 B 00JIaCTH OKPY’KaIoIel cpeibl, IUIAaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MO>KHBIX MOCJIEICTBUN I OKPY>KAIOIIEH Cpeibl.

IleHHOCTH HAYYHOTI'O TO3HAHMS:

c(hOPMHUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTUKU, TOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl 4eJIOBEYECKOW NEeSATETBbHOCTH, ATANOB €€ Pa3BUTHSA U 3HAYUMOCTH Uil Pa3BUTHs IMBHIM3AIMH; OBJIAJICHHUEM
S3BIKOM MaTeMAaTHUKH U MaTeMaTU4YEeCKOW KyJIbTYpOd Kak CpPEeJCTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO
NesITeIbHOCTh UHUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS MpOrpamMMbl yuyeOHOro mnpeamera «MaTemMaTHKa» XapaKTEpPU3YIOTCSl OBJIAJICHUEM YHHMBEpPCAIbHBIMU
NO3HABAMENILHBIMU OCLICBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHIMU PeCYAMUSHIMU 0eUCMEUAMU.

1) Vuueepcanvnvie noznasamensuuie oeiicmsus, obecneyusarom opmuposanue 6a306blX KOSHUMUBHBIX NPOYECCO8 00yYaruuxcs (0ceoenue
MemMo008 NO3HAHUS OKPYIHCAIOUIe20 MUpa, NPUMeHeHUe T02UHEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHui pabomams ¢ uHgopmayuet).

Ba3oBble Joruyeckue aeiicrBus:

e BBUBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MATEeMaTHYECKUX OOBEKTOB, TOHATHHA, OTHOIIEHHH MeXAy MOHATHIMM;
(GbopMyIpoBaTh ONpE/ENIeHUs MOHATHI; yCTaHABINBATh CYIIECTBEHHBIN MpPU3HAK KJIAaCCU(PHUKAIMU, OCHOBaHUS /s 0000LIEHUS U CpaBHEHUS,
KpUTEPUX TPOBOAMMOIO aHAJIN3a,

e BOCIpPUHHUMATh, (POPMYIHPOBaTH M NPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTENbHbIE W OTpHUIATEIbHbIE, €AMHUYHBIC, YacCTHbIE WM OOIIUE;
YCIIOBHBIE;

e BBIABIIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUNs B (pakTax, JaHHBIX, HAOMIOJEHUSIX U YTBEP)KICHUAX; MpeylaraTh
KPUTEPUH UIS BBIBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

e JleJaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITENILHO JOKA3aTEeNIbCTBA MATEMaTHUECKUX YTBEPXAECHUH (MpsMble M OT MPOTHBHOIO), BBICTPaMBaTh apryMEHTALHUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BBIOMpATh cHoco0O pemieHus y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEIIEHUs, BHIOMPATh Haubosee MOAXOIAUINN ¢ y4yEToM

CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3zoBble ncciegoBarebcKue 1eHCTBUSA:
HCIOJIb30BaTh BONPOCH! KaK MCCIEI0BATENbCKUNA HHCTPYMEHT MO3HaHUS; (hOPMYIHUPOBATh BOIPOCH], (PMKCUPYIOIINE TPOTUBOPEUHE, TPOdIeMy,
YCTaHABIIMBATh HCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;



e TMPOBOJUTH CAMOCTOSATEIHHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBAHHUE IO YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTHYecKOro OObeKTa,
SIBJICHHSI, IPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKy 00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

e  CaMOCTOATEIbHO (QOpMYIHpPOBaTH 0000IIEHUS U BBIBOABI [0 pe3yjbTaTaM MPOBEACHHOTO HAOJNIO/IEHUS, HWCCIEIOBaHMs, OLEHUBATh
JIOCTOBEPHOCTbH IMOTYICHHBIX PE3YJILTATOB, BEIBOJIOB U 00OOIICHHIA,

e IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATH MPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIABIATH ACPUIMUTH HHPOPMAINH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BONIPOC U JJIsl PELICHUS 3a/]auu;

e BbIOMpaTh MHPOPMAIMIO M3 HCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIM3HPOBATH, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

e  CTPYKTYpPHPOBATh HH(POPMALIUIO, IPEACTABIATH €€ B Pa3INYHBIX (hopMax, HIUTIOCTPUPOBATH TpapUUIECKH;

e OLIEHUBATH HAIEKHOCTH UH(GOPMAIIUU IO CAMOCTOSTENIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHbIE Oelicmaus, 00eCneuusarom chopmMupoBaHHOCHb COYUATbHBIX HABLIKOG 00YUAIOUWUXCSL.
OO0wmenne:

e  BOCIPUHHUMATH U (POPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3peHus B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS M0 X0y PElIeHUs 3a]]a4i, KOMMEHTHPOBATh IMOJTYYECHHBIN pe3ylbTar;

e B X0Jle 00CYX/IeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbl, MPOOJIEMBbl, pelIaeMoi 3a/1a4H, BbICKA3bIBaTh UJIEH, HAIlEJIEHHbIE Ha
MIOUCK PEIIEHUs; COMOCTABISTh CBOM CYXJIEHUS C CYXKJIEHUSMH JIPYTUX YYaCTHUKOB JHajiora, OOHapy>KMBaTh Pa3JInyMe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH (popMe popMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e MPEICTABIATH PE3YNbTAThl PELICHMs 33aJa4M, SKCIIEPUMEHTa, UCCIEIOBAaHUS, MPOEKTA; CaMOCTOSTEIbHO BHIOMPATh (popMaT BBICTYIJICHUS C
y4€TOM 33/1a4 MPE3EHTALNN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyaHnuecTBo:

e T[IOHMMaTh U UCIOJB30BaTh NPEUMYIIECTBA KOMaHJHOW M WHIUBUIYyaJdbHOW pabOThl MpHU pELlIeHHH Y4YeOHBbIX 3ajay; NPUHUMATh LEjb
COBMECTHOMH JIeATENIbHOCTH, MJIAHUPOBATh OPraHU3aIMI0 COBMECTHON pabOThI, paclpeensaTh BUIbI padoT, JOroBapuBaThCs, 00CYKAATh MPOIECC
U pe3yNbTat paboThl; 000011aTh MHEHUST HECKOJIBKHX JIIOJICH;

e y4YacTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00CYkeHUsl, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBbD» U HHBIE); BBIIIOJIHATH CBOIO YacTh pabOThI U
KOOPJIUHUPOBATh CBOU JIEHCTBUS C JPYTMMH 4YJieHAMH KOMaHbl; OLIEHMBAaTh KadeCTBO CBOEr0 BKJaJa B OOUIMI MPOIYKT MO KPHUTEPUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamusnsie oeiicmeus, obecneuusaiom QopmuposaHue cCMvlc08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCU.

Camoopranuszaums:

COCTABIIATh IIJIaH, aJITOPUTM pEIIEHUs 3a/laud, BHIOMpATh CHOCOO pemIeHUs ¢ y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:



e BJAJACTh HABBIKAMHU IO3HABATEJILHON PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JACHCTBUH W MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIIOCOOAMH CaMOTIIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M PE3YJIbTaTa PEIICHHs] MATeMaTHIECKON 3a/1auH;

e TPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PEIICHWHM 3a/a4d, BHOCHUTH KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00OCTOSITENTLCTB, IaHHBIX, HAWIEHHBIX OIMUOOK, BEISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa ICIIM U YCIOBUSM, OOBSICHATH MPUYMHBI JTOCTHKEHUS WIM HEJOCTH)KCHHS PE3yJIbTaTOB JESITCIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

YuTaTh U CTPOUTH TAOJIHUIIBI U THATPAMMBI.

OmepupoBaTh NOHATHUSAMH: CpeAHEee apuMeTHIecKoe, MeAnaHa, HanOobIIee, HauMEHbIIee 3HAaUCHHUE, Pa3MaX MacCHUBa YHCIOBBIX JaHHBIX.

OmnepupoBaTh MOHATUSMH: CITyYaHBII SKCIIEPUMEHT (OTIBIT) U CIIydaifHOE COOBITHE, DIIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIH UCXO0]T) CIIy4aiilHOTO
OIBITa; HAXOJHUTh BEPOSTHOCTH B OINBITaX C PAaBHOBO3MOXKHBIMH CIy4allHBIMH COOBITHUSIMH, HaXOAWUTb ¥ CPaBHHBAaTh BEPOSATHOCTH COOBITHI B
M3YUEHHBIX CITy9allHBIX SKCIIEPUMEHTAX.

Haxonute u ¢opmynupoBaTh COOBITHSA: IepeceyeHre M OObeIMHEHHE JaHHBIX COOBITHI, COOBITHE, MPOTHBOIOJIOXKHOE TAHHOMY COOBITHIO;
MOJIb30BAThCS AUarpaMMaMu Jisiepa u GopMyIIoi CIIOKEHHS BEPOSTHOCTEH MIPH PELICHNUH 3a/1a4.

OnepupoBaTh MOHATHSMU: YCIOBHAs BEpPOSITHOCTb, HE3aBUCHUMBIE COOBITHS; HAaXOAWUTh BEPOATHOCTH C IOMOINBIO MpPaBWIA YMHOXKEHUS, C
MIOMOIIBIO JIEPEBA CIyJalHOTO OIIBITA.

[TpuMeHsATH KOMOMHATOPHOE NMPABUIJIO YMHOXKEHUS NP pEIICHUH 3a/1au.

OmnepupoBarh MOHATUSMHU: HCIIBITAHWE, HE3aBUCUMBIE UCTIBITAHUS, CEpUsl MCIBITAHWH, YCIIEX M HEy/aya; HaXOIHWTh BEPOSTHOCTH COOBITHH B
CepUH HE3aBUCUMBIX UCIBITAHUN J0 MEPBOTO yCIexa; HaX0AUTh BEPOSITHOCTU COOBITHI B Cepuy UCIIbITaHUI bepHymu.

OmnepupoBaTh MOHATUSMH: CIy4aliHas BETMYNHA, paclpeleIeHue BEPOATHOCTEH, TuarpaMmMa pactpe/ieeHusI.

11 KJIACC

CpaBHUBaTbh BEPOSATHOCTH 3HAYEHUM CIIy4ailHON BEJIMYMHBI 110 PACIPEIEICHHUIO MU C IIOMOILBIO JUarpamM.

OnepupoBaTh MOHATHEM MaTEMaTHUYECKOIO OXKHJaHUS; MPUBOAUTH IPUMEPHI, KaK IPUMEHSETCS MaTeMaTHYecKoe OXKHUJAHUE CIIy4aiHOMN
BEJIMYMHBI HAXOIUTh MAaTEMATUYECKOE 0’KUJIAHUE 110 JAHHOMY PaclpeesICHHUIO.

Hmetsb nmpeacTaBiaeHue o 3aKoHe OOJIBIINX YHCEI.

NmeTs nipencraBiieHne 0 HOpMaIbHOM paclpeacIeHUN.



3. TEMATHYECKOE INITAHUPOBAHHUE

10 KJTIACC
Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Komriecreo tacos JJICKTPOHHEIC (1HPPOBLIC)
Bcero o0pa3oBaTejibHbIE PecypChl
1 [IpencraBienre TaHHBIX U ONMUCATEIIbHAS CTATUCTHUKA 4 bu6nmoteka LIOK https://m.edsoo.ru/e0b7b0f1
2 Caysafitte omst  onytaflie coSuTu, omTe 3 BuGmorera H1OK hips:limedsoo rle0bTbof1
3 Omneparnuu HaJ COOBITUSIME, CIIO)KEHUE BEPOSATHOCTEH 3 bu6mmoteka L{OK https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSITHOCTD, IEPEBO CIYYANHOTO OIBITA,
4 dbopMyIa MOTHOM BEPOSITHOCTH U HE3aBUCUMOCTh 6 bubnmnoreka LHOK https://m.edsoo.ru/e0b7b0f1
COOBITHI
5} DNeMEHTHl KOMOMHATOPUKH 4 bubnmoreka [{OK https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 bu6nmotexa LIOK https://m.edsoo.ru/e0b7b0f1
7 CriyuyaliHble BEJIMUMHBI U paclpeeIeHUs 6 bubmuoteka L{OK https://m.edsoo.ru/e0b7b0f1
8 O0600mIeHre U cucTeMaTr3aIusa 3HaHUH 5 bubmuoreka ITOK https://m.edsoo.ru/eOb7b0f1
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11 KITACC

KoymuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
Ne i/ HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbl

Bcero o0pa3oBaTejibHbIE PecypChl
1 MaremaTuyecKoe OKHIaHUE CIyYaitHON BETUYHHbI 4 bu6nmoteka IIOK https://m.edsoo.ru/5fbc5dcl
2 Jlucniepeus u CTanAapTHOC OTKIIOHEHHE CITyHaiHOM 4 bu6nuoteka LIOK https://m.edsoo.ru/5fbc5dcl

BEJINYUHBI — :

3 3aK0H OOJIBIIUX YHUCETT 3 bubmuoreka ITOK https://m.edsoo.ru/5fbcsdcl
4 HenpepriBHble cilydaiiHble BETUYUHBI (pacpeIeIeHUs]) 2 bu6moreka LIOK https://m.edsoo.ru/5fbc5dcl
5 HopmanbsHoe pactpeneneHus 2 bu6moteka LIOK https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 19 bu6nmoteka LIOK https://m.edsoo.ru/5fbc5dcl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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4. TIPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
HDOBEDSIEMOro IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPeHEro 00111ero
poBep o0pa3zoBaHus
pe3yJbTara
6 Teopust BepOsATHOCTEH U CTATUCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOIUIIBI M THArPAMMBI
6.2 OrnepupoBaTh NOHATHAMU: cpeaHee apuMeTHIecKoe, Mearana, HanbobIlee, HAMMEHbBIIICE 3HaYECHHEe, pa3Max MacCHUBa

YHUCJIOBBIX JAaHHBIX

OnepupoBaTh TMOHSATHSAMHU: CIYYalHBIA OSKCIEPUMEHT (OMBIT) M CIy4alHOE COOBITHE, JIIEMEHTAPHOE COOBITHE
6.3 (37eMeHTapHBI MCXOJ) CIy4yailHOrO OIbITa; HAaXOAWUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXKHBIMH CIy4YalHBIMU
COOBITUSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUI B U3YUEHHBIX CIyYalHbIX dKCIIEPUMEHTAX

Haxoaute n (I)OpMyanOBaTL COOBITHS: NnepeceucHue nu O6’L€,[[I/IHCHI/IG JaHHBIX CO6LITPII>1, CO6BITI/IG, IMPOTHUBOIIOJIOKHOC

6.4 . . .
JTAHHOMY COOBITHIO; MT0JIB30BAThCA JUarpaMmamu Ditiiepa v GopMyIioi cll0KeHHs BEPOSITHOCTEN MPH pEIIeHUH 3a]1a4
6.5 OnepupoBaTh NOHATUSAMU: YCIIOBHAs! BEPOATHOCTb, HE3aBUCUMbIE COOBITHSI; HAXOAUTh BEPOSITHOCTH C IIOMOIIBIO MpaBuia
' YMHOXEHHS, C TOMOLIBIO AEPEBA CIIYYallHOTO OIBITA
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS NPH PEILICHUH 3aa4

OnepupoBaTb MOHATUSAMHU: HCIBITAHWE, HE3aBHCHMBIE HCIBITAHUS, CEPHsl MCIBITAaHWM, YCIEX M HEyAada; HaXxOIuTh
6.7 BEPOATHOCTH COOBITUIN B CEPUU HE3aBUCHUMBIX UCIIBITAHUN J10 IEPBOTO yCleXa, HaXOAUTh BEPOSTHOCTU COOBITHI B cepun
ucneiTanuil bepnyiun

6.8 OnepupoBaTh NOHATUSAMU: CllydaliHasi BEIMUMHA, PACIPEEIIEHNE BEPOATHOCTEN, AMarpaMma pacipeesieHus




11 KJTACC

Kon . .
IIpoBepsiemble nMpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeiHero 0411ero
NpoBepsieMoro
o0pa3zoBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHUBATh BEPOATHOCTH 3HAYEHUI CITyyailHOW BETTMYUHBI 110 PACIIPEICTICHHUIO WU C IIOMOIIBIO TUarpaMmm
59 OnepupoBaTh MOHATHEM MATEMATHUYECKOTO OKUIAHHS, MPUBOAMUTH MPUMEPHI TOrO, KaK MPUMEHSETCS MaTeMaTH4ecKoe
' OKHMJIaHHWE CITyYailHOW BETMYMHBI, HAXOAUTh MAaTEMAaTHUYECKOE OKUAAHUE 10 JAHHOMY pacipeIesIeHUI0
5.3 Nmets nipecTaBieHne 0 3aK0OHE OOJBIIIX THCET
5.4

Nmeth MpeaACTaBJICHHUEC O HOPpMAJIbHOM paClpCACICHUN




5. MPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

6 Teopust BEpOATHOCTEN M CTATUCTUKA
6.1 [IpencraBnenue naHHBIX C MOMOIIbIO Tabiauu u auarpamm. CpenHee apudmernueckoe, MeauaHa, HauOoJbllee UM HaUMEHbIIEe
' 3HAYEHUS, pa3Max, JUCIEPCUs U CTaHIaPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
Cay4aiiHple SKCTIEPUMEHTHI (OTIBITHI) U CIy4aliHbIe COOBITHS. DJeMeHTapHbIe COOBITUS (MCXOMABI). BeposaTHOCTh CIy4aifHOTO COOBITHSI.
6.2 bauzocte yacToThl U BEpOSITHOCTH cOObITHH. CilydaifHble ONBITHI C PAaBHOBO3MOKHBIMU 3J€MEHTapHBIMU COOBITUAMHU. BepositHocTn
COOBITHI B OTIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITUSIMU
6.3 Onepauuu Hazn COOBITHSIMH: TIEpeceYeHrEe, O0bEeIUHEHHEe, TPOTHBONOIOKHbBIE COObITHs. Jnarpammel Dinepa. Dopmymna CIIOKEHUS
BEPOATHOCTEN
6.4 VYcioBHas BEpOATHOCTb. YMHOXEHHE BEpOATHOCTEW. JlepeBo ciydaiiHoro »skcnepuMeHTta. dopmyna 1OJHOM BEPOATHOCTH.
HezaBucumble coObITUS
6.5 KomOunatopaoe npasuiio ymHoxkeHus. IlepectanoBku u ¢akropuan. Yucno codyeranuil. Tpeyronsuuk [lackans. @opmyna OuHOMA
Herotona
66 bunapHblii cnyyaiiHblil ONBIT (MCHIBITAHUE), YeeX U Heyaada. HezaBucumeble ucnbitanus. Cepusi HE3aBUCUMBIX UCIIBITAHUMN 710 TIEPBOTO
' ycnexa. Cepust He3aBUCUMBIX MCTIBITAHUNM bepHyin
6.7 CnyuaitHas BenuuuHa. Pacnpenenenue BeposTHocTed. [lmarpamma pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4HCIE

reoOMETPpHUICCKOC U OMHOMUAJIBHOE




11 KJTACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
5 Teopust BEpOATHOCTEHN M CTATUCTUKA

UucnoBble XapaKTEepUCTUKHU CIyYalHbIX BEJIIMYMH: MAaTEMaTUUYECKOE OKMJAHUE, TUCIEPCUs U CTaHAApTHOE OTKIOHeHue. [Ipumepbl

51 MPUMEHEHHSI MATEMAaTUYECKOTO OKUIAHMSI, B TOM YHCJIE B 3a/1a4aX M3 IMOBCEIHEBHOMN XKU3HU. MaTeMaTHUECKOe OKUJaHNEe OMHAPHOM
Clly4yallHOM Benu4uHbBL. MareMaTudeckoe OKHWJAHHWE CYMMBI CIy4YalHBIX BEIMYMH. MaTeMaTH4yecKoe OXXKHMJIaHME M JAUCIEPCHs
reOMETPHUUECKOT0 U OMHOMHUAIBHOTO paclpeieeHul

5.2 3aKoH OOJIBIINX YHCET M €ro POJIb B HAYKe, IPHUPOJIe U obmIecTBe. BEIOOPOUHBIN METO T MCCIICAOBAHUN

53 [IpuMepsl HENpPEpBIBHBIX CIIyYallHBIX BeJIWYMUH. [IOHATHE O TUIOTHOCTH pachupeneieHus. 3aaadyu, TPUBOASIINE K HOPMAIbHOMY

PacCIIpeaACICHUIO. ITonstue o HOPpMaJIbHOM paclpCaciIICHUN




6. IIPOBEPSIEMBIE HA ET'3 I1I0 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT'PAMMbBI CPEJHEI'O OBIIIET'O OGPA3OBAHUS

Ko . .

- ol:se AEMOLO IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOIl IPOrpaMMbl CpeHero
posep 0011ero 00pa3oBaHusA

TpedoBaHUs

Brnanenue meromamMu J0Ka3aTeNbCTB, AITOPUTMAaMHU PEUICHHS 3a/1a4; YMEHHE (OpPMYJIMpOBaTH U ONEPHPOBATH MOHSITHIMU:
olpeielIeHue, aKCHOMa, TEOpPEMa, CIIEICTBUE, CBOMCTBO, MPU3HAK, 10KA3aTeILCTBO, PABHOCUIIbHbBIE (DOPMYIUPOBKU; IPUMEHSThH
uX; yMeHue (GOpMYIHpPOBaTH OOPAaTHOE W TPOTHUBOMOJIOKHOE YTBEpXKIEHHE, MPHUBOAWTH HPUMEPHI M KOHTPIPUMEDHI,
MCIIOJIb30BaTh METOJ MaTeMAaTUYECKOW MHIYKLUU; IPOBOANUTH JOKA3aTEIIbHBIE PACCYXKACHUS IIPU PEUICHUM 3a/1ay, OLlEHUBATh
1 JIOTUYECKYIO IPABUIBHOCTh PACCYXKACHUH; YMEHHE OINEPUPOBATh NMOHATHIAMHU: MHOKECTBO, IIOJAMHOKECTBO, OIEpALlUH HaJ
MHO’KECTBAMH; YMEHHUE HUCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH amnmnapar JJs ONMCaHUs PEaJIbHbIX IIPOLECCOB U ABJICHUHN U
IpY PEIICHUH 3a]a4, B TOM YHCJe U3 JAPYrHX y4yeOHBIX NMPEIMETOB; YMEHHE ONEpUPOBATh MOHATHUAMU: Tpad, CBI3HBINA Trpad,
JIepeBo, LUKJI, Tpad Ha MIOCKOCTH; YMEHUE 3a]1aBaTh U OIUCHIBATh I'padbl Pa3INYHbIMU CIIOCOOAMHU; UCIIOIB30BaTh rpadbl Npu
peueHuu 3a1a4y

YMeHue onepupoBarh MOHATHAMH: HaTYpaJbHOE YHCIO, LEN0€ YHUCIIO, CTENEHDb C LIEIbIM M0Ka3aTeleM, KOPEHb HaTypalbHOU
CTENEHH, CTENEHb C pallMOHATIbHBIM IIOKA3aTeNIeM, CTETIEHb C AEMCTBUTEIbHBIM [TOKa3aTeIeM, Jorapudm yucia, CHHYC, KOCUHYC
U TaHNEeHC IPOM3BOJBHOIO YHUCIJIA, OCTAaTOK IO MOAYII0, PAlMOHAIBHOE YHUCIIO, HUPPAlMOHAIBHOE YHCIO, MHOKECTBA
HaTypaJIbHbIX, EJbIX, PAllMOHAJIBHBIX, JAEHCTBUTENbHBIX YUCEN; YMEHHE HCIOJb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHbIIUI
o0mui nenuTenb W HauMEHbIee oflee KpaTHoe, aaropuT™ EBkimuaa mpu pemieHuu 3aaad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UI[MOHHBIMH CHCTEMaMH CUUCIICHHS, YMEHHE BBINOJHATh BBIUMCICHHE 3HAYEHUH M MpeoOpa3oBaHUs BBIpAXKEHUH €O
2 CTETEHSIMU M Jorapupmamu, mpeoOpa3oBaHHs JPOOHO-PAIMOHAIBHBIX BBIPAKEHHUH; YMEHHE ONEpUPOBATh IMOHATHUIMU:
MOCJIEI0BATENbHOCTD, apu(MeTnyecKass Iporpeccusi, reoMeTpruieckasi mporpeccusi, 0ECKOHEUHO yObIBaIOIasi TeoMeTpUYecKas
nporpeccusi; yMeHue 3a/1aBaTh MOCIEI0BATEIbHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YMEHUE ONEPUPOBATh
MOHATUSIMHU: KOMIUIEKCHOE YHUCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YHUCIA, MOAYJIb W apryMEHT KOMIUJIEKCHOro 4ucia, (opma
3alMCH  KOMIUIEKCHBIX 4Hcel (reoMeTpudeckas, TPUTOHOMETpHYecKas M anredpandeckas); yMeTb IPOU3BOJIUTH
apumeTnyecKkue JEHCTBUS C KOMIUIEKCHBIMU UHWCJIaMM; HPUBOIUTH MPUMEPHI HCIOJb30BAHUS KOMIUIEKCHBIX YHCET;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2x2 u 3X3, oNpeAeanuTellb MaTPULIbl, FEOMETPUYECKUNA CMBICI ONPENETUTENS

YMenue ONCpHUPOBATh MNOHATUAMHU: PATUOHAIBHBIC, HWPPAIHUOHAIIBHBIC, IMMOKAa3aTCIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie,
TPUTOHOMETPHUYCCKUEC YPABHCHUA U HEPABCHCTBA, UX CUCTEMBI; YMCHUEC OINICPHUPOBATE IMMOHATUAMU: TOXKIACCTBO, TOKIACCTBEHHOC
HpCO6pa3OBaHI/Ie, YpaBHCHHE, HCPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCHJIIbHOCTb ypaBHeHHﬁ, HCPAaBCHCTB U
CUCTEM; YMCHHUC pPEIIaTb YPAaBHCHHA, HCPABCHCTBA M CHUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peiiaTb YpPaBHCHUA,




HCPABCHCTBA U CUCTCMbI C MapaMCTpOM; NPUMCHATL YPABHCHUA, HCPABCHCTBA, UX CUCTCMbI JIA PCUHICHUSA MATCMATHYCCKUX
3aJla4 1 3aaa4 U3 pa3/INIHbIX obnacreit HAaYKHU U peaﬂbHOﬁ KHN3HU

YMeHue onepupoBaTh MOHATUAMHU: (YHKIHUS, YETHOCTh (YHKUWHU, MEPUOJUYHOCTH (YHKIMH, OTPAHUYCHHOCTH (DYHKIIHH,
MOHOTOHHOCTh (YHKIMH, S3KCTpeMyM (yHKIMH, HauOoibllee M HaWMEHbIIee 3HAa4YeHUS (YHKIMM Ha IPOMEXKYTKE,
HenpepbiBHAs (QYHKIMS, acUMNTOTH rpaduka (yHKIMM, TepBas M BTOpas NPOHM3BOIHAS (DYHKIUH, T'€OMETPUYECKUN H
(Gu3MYecKuii CMBICI TMPOM3BOJHOH, NEepBOOOpa3Has, ONPEACNEHHBI HHTErpaj; yYMEHHE HAXOIUTh AaCHUMIITOTHI Tpaduka
(GYHKINHU; yMEHUE BBIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIINU (DYHKIIMA, HAXOAUTh YpaBHEHHE
KacaTtelbHOW K rpaduKy (yHKIMH; yMEHHE HAXOIUTh IPOU3BOTHBIC 3JIEMEHTApHBIX (YHKLIWH; yYMEHHE HCIIONIB30BATh
NPOM3BOJIHYIO Uil MCCeNoBaHusl (YyHKIWH, HAaXOAUTh HAaWOOJbIINE W HAMMEHBbIIWE 3HaueHHs (DYHKIMIA; CTPOUTH Tpaduku
MHOTOWICHOB C HCIIOJb30BaHHEM allapara MaTeMaTW4ecKOro aHalnu3a; MPHMEHSTh IMPOU3BOJAHYIO IS HAXOXKACHUS
HAWTYYIIIero PEeIIeHNs B MPUKJIATHBIX, B TOM YHCIIE CONUATbHO-YKOHOMUYECKUX M (PU3UUECKUX 3a/1a4ax; HAXOIUTh IUIOMAN U
00bEéMBI  QUI'Yp C TIOMOIIBIO MHTETpajia; INPUBOAMTH MPUMEPHl MAaTEeMaTHYECKOTO MOJCIHPOBAHHUS C IOMOUIBIO
QG depeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBarh MOHATHAMHU: Tpaduk (yHKIMHM, oOpaTtHas (QYHKIUSA, KOMIO3UIUS (DYHKIHMH, NuHEHHAs (yHKIHA,
KBaJpaTUyHas (QyHKIMs, paluoHaubHass (YHKUMS, CTeNeHHas (yHKIUS, TpPUrOHOMETpUYecKue (yHKIMH, OOpaTHbIe
TPUTOHOMETPUUYECKHE (PYHKIIMM, IOKa3aTedbHas U Jiorapupmuueckas (QyHKIUU; YMEHHE CTPOUTh TI'padUKH H3YUYEHHBIX
(GyHKUUH, BBINOJHATH MpeoOpa3oBaHus TpaduKOB (QYHKIMH, HCIONB30BaTh TpapuKH Ui M3Y4YEHUS IPOLECCOB U
3aBUCHUMOCTEHN, NPU pELIeHUH 3a7ad W3 APYTrUX y4yeOHbIX NPEIMETOBM 3a7ad W3 PEaJbHOM >KU3HM; BbIpaxaTb (opMyliaMu
3aBHCUMOCTH MEXIY BEIMYMHAMU; UCIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIUI s pelieHus ypaBHEHUH, HEPaBeHCTB U
3a/1a4 ¢ mapaMmeTpamu; n300pakatb Ha KOOPAUHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud Pa3HBIX THUIOB (B TOM YHUCJIE€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JBI)KEHUE, padory,
CTOMMOCTh TOBapOB U YCIIyT, HAJOTH, 3aJa4d M3 OOJACTH YNPABICHMS JIMYHBIMU U CEMEHHBIMH (MHAHCAMH); COCTABIAThH
BBIpQXCHUSI, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110 YCIIOBHUIO 33/a4H, UCCIIEOBATh MOJYyYEHHOE pPEIIeHHWE U OLEHUBATh
IPaBJONOI00HOCTh PE3yIbTATOB; YMEHHE MOJEIUPOBATh pealibHble CUTYAIlMH Ha sI3bIKe MAaTEMAaTUKH; COCTABISAThH BhIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 33/1a4H, UCCIIE0BATh MIOCTPOEHHBIE MOIETU C UCIIOJIb30BAHMEM aIrapara
anreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMH: cpelHee apupMeThdeckoe, MeJuaHa, HauOoJblllee M HaWMEHbIee 3HAYCHHs, pa3Max,
JUCIepCusi, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOro Habopa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATh HH(MOPMAIIHUIO,
IpEeCTaBICHHYI0 B TaliMIaXx, Ha Juarpammax, rpadukax, OTPa)Karollyl0 CBOWCTBA pEANbHBIX MPOIECCOB M SBICHUIL,
NPEJCTaBIsATh MHOOPMALIMIO C TIOMOIIBIO TaONMIl M JUarpamMMm; HCCIEA0BaTh CTATUCTUYECKHE NaHHbIE, B TOM 4YHUCIE C
OpUMEHEHHEM TpaUuecKuX METOJOB M JJIEKTPOHHBIX CPEJCTB; TpapHUuecKd HCCIe0BaTh COBMECTHbIE HAONIOJEHUS C




IIOMOILBIO AMarpaMM PacCEUBaHUs U JIMHEHHON pErpeccuu

YMeHne omnepupoBaTh MOHATHUSMU: CIyYalHBIM OMBIT U CilydailHOE COOBITHE, BEPOSTHOCTH CIYy4alHOTO COOBITHS; YMEHUE
BBIYUCIISITH BEPOSITHOCTh C HCMOJB30BAHUEM Tpa@UYECKUX METOAOB; HPUMEHATH (OPMYIBl CIOKEHUS W YMHOXKCHHS
BEPOATHOCTEH, (POopMyiy MONTHONH BepoOSITHOCTH, ¢Gopmyny bepHymin, koMmOuHaTOpHBIE (AaKTBl U (DOPMYJIBI; OLEHUBATH
BEPOSTHOCTH pEabHBIX COOBITHIA; YMEHHE ONEPUPOBATh MOHATHAMHM: CIydailHas BEIWYHMHA, PACHpeesieHHE BEpPOSTHOCTEH,
MaTeMaTHUYeCKOe OKUJaHHWE, NUCIEPCHs] M CTaHAApTHOE OTKJIOHEHHE CIy4YailHOW BeNWYHMHbI, (QYHKIUH paclpeaeieHus u
IUIOTHOCTH PAaBHOMEPHOTI'O, MOKA3aTeIbHOIO M HOPMAJIbHOTO DPACIPENEICHUI; YMEHHE HCIOJIb30BaTh CBOWCTBA M3yYEHHBIX
pacnpeieieHui ISl pelieHus 3a/1a4; 3HAKOMCTBO C MOHSTUSIMH: 3aKOH OOJIBITUX YHCEN, METOIbI BEIOOPOUHBIX HCCIIEeIOBAHUIA;
YMEHHE TPUBOAUTH IMPHUMEPH MPOSBICHUS 3aKOHA OONBIIMX YHCET B IMPHPOJHBIX M OOIIECTBEHHBIX SBICHHSIX; YMEHHE
OIEpUPOBATh TMOHATUSAMU: COYETAHUE, MEPECTAHOBKA, YUCIIO COYETAHWM, YHCIO IMEePECTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHATh KOMOMHATOpPHBIE (AKTBI M PACCYKIEHHUS IS PEUICHHs 3alad; OICHHMBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA,
COCTAaBJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJYyUYEHHBIN PEe3yJIbTaT
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YMeHue onepupoBaTh IMOHATUAMU: TOYKA, IIPsAMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEIIMYUHA YIUIA, IIJIOCKUU Yrol,
JBYI'PAHHBIA YIOJl, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIMECS MpPSAMBIE, MApPAJLICIbHOCTh U INEPIECHIUKYISAPHOCTh MPSAMBIX M
IUIOCKOCTEM, IOl MEXy IPSAMBIMH, YTOJl MEXAY IPSIMON U IUIOCKOCTBIO, YIOJI MEXY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE MEXKIY HPSMBIMHU, PAaCCTOSHHME MEXKIYy IIOCKOCTSIMH; YMEHHME MCIOJIb30BATh IPU PEIICHUU 3a1a4
u3ydeHHble (aKTbl M TEOpeMbl IJAHMMETPUHU; YMEHHME OLEHHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTE€MaTU4YECKHE MOJIENIH C IIOMOIIBbI0 FTEOMETPUYECKHX ITOHATUN U BEJIUYMH, pELIaTh CBA3aHHbIE C HUMH IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh NOHATUAMMU: IJIOLAAb PUTYpbl, 00bEM (PUTYypBl, MHOTOIPAaHHUK, IPABUJIbHBIM MHOTOIPaHHUK, CEYEHHE
MHOTOI'paHHMKa, Ky0, mapajsienenurnes, Ipu3Ma, nupamuaa, Gurypa u moBepxXHOCTh BpallleHUs, LIWIMHAP, KOHYC, Iap, cdepa,
wionaab c@eppl, IUIOMIAAb IOBEPXHOCTH NHpPAaMUABI, MPHU3MBI, KOHYCa, IWJIMHApA, O0bEM Kyba, MHpPSIMOYTOJIBHOIO
napajuieienunena, TMpaMuabl, IpU3Mbl, HUIMHAPA, KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS KOHYCa UM LIWIMHIpA,
HapajjielIbHble OCHU WM OCHOBAaHUIO, CEYEHHUE IIapa, IJIOCKOCTh, Kacaromascss c@epsl, LMUINHAPA, KOHYCa; YMEHHE CTPOUTH
CceueHre MHOTOrpaHHMKa, M300pa)xkaTb MHOTOTPAaHHUKH, (PUTYpbl M TMOBEPXHOCTH BpallleHHs, UX CEYCHHs, B TOM YHUCIE C
MOMOIIbIO JIEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHSTh CBOMCTBA T€OMETPUYECKUX (PUTYp, CAMOCTOSITENHHO (POPMYIHPOBATh
OTIpeieNIeHUs] U3y4aeMbIX (pUryp, BBIABUIaTh I'MIIOTE3Bl O CBOMCTBAX U MpH3HAKaX I€OMETPUUYECKUX (HUTYp, 0OOCHOBBIBATHUIIH
ONpoBepraTh MX; YMEHHE MPOBOJUTH KIACCUPUKALUIO (GUIyp MO pa3IuyHBIM MpHU3HAKaM, BBINOIHATH HEOOXOAMMBIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHHUS

11

YMeHue onepupoBarh MOHATUSAMH: JIBHKEHHE B IPOCTPAHCTBE, MapajUIeNIbHBIM MEPEHOC, CUMMETPHsS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue M0J00us, MOJ00HbIE (GUTYPBI; YMEHHE paclio3HaBaTh paBHbIE U M1000HBIE QUTYDHI, B
TOM YHCJE B IPUPOJIE, UICKYCCTBE, aPXUTEKTYPE; UCIIOJIb30BATh FT€OMETPUUYECKUE OTHOIIEHUS NPU PEUICHUM 331a4; HAXOJUTh
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reOMEeTPUYECKUE BEIUYMHBI (IJIMHA, YTOJI, IUIOmaab, 00bEM) MpH PELUICHUH 33734 U3 JPYruX y4eOHBIX NPEAMETOB U W3
peanbHOW KU3HM; YMEHHE BBIYUCISATH '€OMETPHUYECKHE BEIWYHMHBI (JJIMHA, YTOJI, TUIOMAab, 00BEM, IJIOMAAb TOBEPXHOCTH),
UCTIONB3YSl U3YYCHHBIE (POPMYIIBI U METOBI, B TOM YHCJE: IUIOIAAb MOBEPXHOCTH MUPAMUJbI, MPU3MBI, KOHYCa, IWINHAPA,
wiomaas cepsl; 00bEM Kyda, IPSIMOYTOIBHOTO MapajuieNenuneia, TMPaMUIbl, TPU3MBL, HIIMHIPA, KOHYyCa, IIapa; YMEHHUE
HAXOJIUTh OTHOIIEHUE 00BEMOB OJOOHBIX PUTYD

VYMeHHe onepupoBaTh MOHATUSMH: MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpa,
CyMMa BEKTOPOB, ITPOM3BEICHHE BEKTOpA HA YUCIIO, PA3JIOKEHUE BEKTOPA MO 0a3uCy, CKaISIPHOE NPOU3BEIEHHE, BEKTOPHOE
NPOU3BEJCHUE, YroJd MEXIy BEKTOpAaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA W KOOPIMHATHBIA METOA JUIi PELICHUS
TreOMETPUYCCKUX 3314 U 33/1a4 JPYTUX Y4eOHBIX IPEAMETOB

YMeHnue BbIOMpaTh NOAXOASIINNA METO/T UIsl pELIEHUsI 3a7jaul; IOHUMaHUe 3HAaYMMOCTH MaTeMaTUKU B U3y4YE€HUU IIPUPOJIHBIX U
OOIIECTBEHHBIX IPOLIECCOB U SIBJICHHM; yMEHHE pAaclo3HaBaTh IMPOSIBIEHHE 3aKOHOB MaTeMaTHKH B HMCKYCCTBE, yYMEHHE
IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUHCKOM U MUPOBOM MaTeMaTH4ECKOM HAYKU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA EI'D 110 MATEMATHKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxn
1 Hucna 1 BIYUCICHUS
1.1 = HarypaubHsble u uenble yucia. [Ipu3Haky 1eJIMMOCTH LETbIX YHCET
1.2  PaumonanbHble yncia. OObIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOLIEHThI, OECKOHEUHbIE TEPHOAUYECKIE JpoOu
1.3  Apudmernyeckuil KOpeHb HaTypaJlbHOW cTeneHu. [leiicTBus ¢ apupMeTHUeCKUMU KOPHSIMH HAaTYpaJbHON CTENEHH
1.4 Crenens c uensiM nokazarenaeMm. CTeneHb ¢ paloHaJIbHBIM Noka3aresneM. CBolicTBa cTeneHn
1.5  CuHyc, KOCHHYC U TaHI€HC YMCIOBOTO apryMeHTa. APKCHUHYC, aDKKOCHHYC, apKTAHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm ymucna. JlecaTuuHble U HaTypajIbHbIE JOrapru(MbI
17 JlelicTBUTENbHBIE YHCTa. ApHUPMETHYECKHE OTepalnu © JNeiCTBUTENbHBIMU unciaaMu. [IpuOiaMk€HHbIE BBIUMCIIEHHUS, IpaBUia
OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BhIUYUCICHHUH
1.8 IIpeoOpazoBaHue BbIpaKeHUI
1.9  KommuiekcHble yucia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1  llensle u ApoOHO-pallMOHANIbHBIE YPABHEHUS
2.2  VppauuoHajbHbIC YpaBHEHHUS
2.3  TpuroHomerpuveckue ypaBHEHUS
2.4  Tloka3arenbHbIe U JIoTapu(MUIECKHe ypaBHEHUS
2.5  llensle u qpoOHO-panMOHAIFHBIE HEPABEHCTBA
2.6  VppanmoHanbHBIE HEPABEHCTBA
2.7  Tloka3arenbHbIe U JIorapu(pMUIeCKre HEpaBEHCTBA
2.8 = TpuroHomerpuueckue HepaBeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHs, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11 Marpuua cucTeMbl JUHEHHbIX ypaBHeHUH. OnpeaenuTenb MaTpHUIIbI
3 OyHKIMH U TpaduKh




@Oynkius, cnocoObl 3amanus ¢yHkuud. ['paduk ¢yHkuuu. B3aumsao oOpatable ¢yHkiuu. YErHble W HEUYETHBIE (YHKIMU.

3.1
[Tepnoandeckue GyHKIIUN
32 OOnacte ompeneneHuss ¥ MHOXKECTBO 3HaueHud ¢yHkumu. Hymm ¢yskuuu. IIpoMexyTKu 3HAKONMOCTOSHCTBA. lIpomexyTku
MOHOTOHHOCTH (QyHKIMH. MakCUMyMbl U MUHUMYMBI (yHKIMKH. Hanbopiiiee 1 HauMeHbllee 3Ha4eHHe (PYHKITUN Ha TTPOMEKYTKE
3.3 CrenenHas GyHKINS ¢ HATYpaJbHBIM U 1IEIbIM MToKa3aTeneM. E€ cBolicTBan rpaduk. CBolicTBa U rpaduk KOpHS N-0i CTEIICHH
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINUU, X CBOMCTBA U TpadUKH
3.6 Touku pazpeiBa. AcuMmntoThl rpadukoB GyHkiui. CBoiicTBa PyHKIIMIA, HENPEPBHIBHBIX HAa OTPE3KE
3.7 | IlocaemoBaTeabHOCTH, CIIOCOOBI 3aMaHUs IIOCIEA0BATENLHOCTEN
3.8  Apudmernueckas u reomeTpruecKas nporpeccuu. @opmyia CIOKHBIX MPOLEHTOB
4 Hauama MmaTemMaTH4eCcKOro aHaimn3a
4.1  IIpousBoxnas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (HYHKIIUN
4.7 [IpumeHeHne TPOM3BOJHONW K HCCIEAOBAaHUIO (YHKIMI HAa MOHOTOHHOCTH M O3KCTpeMyMbl. HaxokaeHune HamOONbIIero u
HAaWMEHBIIIETO 3HaUeHUsl (YHKIIUU Ha OTPE3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1  MHoOXecTBO, orniepaiuu HajJ MHOKecTBaMHu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucarenbHas CTaTHCTHKA
6.2  BeposTHOCTB
6.3  Kombunaropuka
7 I'eomeTpust
7.1  ®urypsl Ha INIOCKOCTH
7.2  IlpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrorpaHHuKU
7.4  Tena u NOBEPXHOCTH BpAIllEHUS
7.5  KoopauHaTbl U BEKTOPbI







