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1. COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenue JaHHBIX C MOMOIIBIO TabmuI U auarpamm. Cpeanee apudmMeTnueckoe, MeanaHa, HanOoJbIlee ¥ HAMMEHbIIIee 3HAYCHUs, Pa3Max,
JMCIIEPCUs U CTaHAapTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB.

Cry4aiiHple SKCIIEPUMEHTHI (OTIBITHI) M CIIydaiiHble COOBITHS. DIeMEHTapHbIe COOBITHS (MCX0/b1). BeposTHOCTH cityyaiiHoro coObITHs. bin3ocTs
YacTOThl U BEPOATHOCTU cOObITHHA. CilyyailiHble ONBITBI C PABHOBO3MOXHBIMHM 3JIEMEHTAPHBIMH COOBITUSIMHU. BeposTHOCTH cOOBITHI B OmbITax ¢
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Omnepauuu Hajl COOBITUSIMU: IIepecedeHue, 00beInHEeHHEe, TPOTUBOINOI0XKHbIE COObITUSA. JJuarpammel Ditnepa. @opmya Cl10kKeHUs BEPOSTHOCTEH.

VYcnoBHas BEpOSTHOCTb. YMHOXKEHHE BEpOSATHOCTEW. [lepeBo citydaiiHOro skcnepumeHTta. @opmyiia IMOITHOW BeposATHOCTH. HesaBucumble
COOBITHSL.

KombunaTtoproe npasuiio ymHoxeHwus. [lepectanoBku u paxropuan. Yucno coueranuit. Tpeyronbuuk [lackans. @opmyna 6uHoma HeroToHa.

bunapHbIii ciyyaiiHblil OnBIT (MCHIBITAHKE), yelieX U Heynada. HesaBucumsble ucnbiTanus. Cepusi HE3aBUCUMBIX UCHBITAHUN 10 IEPBOTO yclexa.
Cepus He3aBUCUMBIX HCTIbITaHUM bepHyiu.

Crnyuaitnas BenmunHa. Pacnipenenenue BepostHocTel. Jlnarpamma pacnpenenenus. IIpumepsl pacnipenenenuii, B TOM 4HCIIE, TEOMETPUUECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBble XapaKTEPUCTUKH CIyYAHHBIX BEIMYMH: MAaTEeMaTHUECKOE OKUIAaHUE, JUCIIEPCHs M CTaHIApPTHOE OTKIOHEHUe. [IpuMepsl mpuMeHeHHs
MaTEeMaTHYeCKOT0 OXKUJAHMS, B TOM YHCIE B 33JayaX W3 IMOBCEJAHEBHOM >KM3HH. MaTemaTuueckoe OXKHUJaHUuE OWHAPHON CIydyallHOW BETHMYMHBI.
MareMaTrueckoe OXHIaHWE CYMMBI CIYYalHBIX BENIWYMH. MaTeMaTHUecKoe OXKHAAHWE M JUCHEePCHS TEOMETPHUYECKOro W OMHOMHAIHHOTO
pacrpeneeHui.

3aKkoH OOJBITUX YKCET M €T0 POJib B HAyKe, MPUPOE U 001IecTBe. BRIOOpOUHBIN METOT MCCIeA0BaHMA.

[Tpumepsl HEMpepHIBHBIX cIydaliHbIX BelU4yuH. [IoHATHE O MIIOTHOCTH pacmlpeseneHus. 3a1aun, MPUBOASIINE K HOPMAIBHOMY paclpeiesieHUTO.
[ToHATHE O HOPMATIBHOM paclpe/ieIeHUH.



2. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMS YYEBHOI'O KYPCA «BEPOSAATHOCTHh U CTATHUCTHKA» (BA3OBBIA
YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHoOro nmpeamera «MaTeMaTHKa» XapaKTepU3yrOTCs:

I'paxnanckoe Bocnutanue:

Cc(OPMHPOBAHHOCTBIO I'PAXKTAHCKON MO3MIMHU 00yYarOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUHCKOTO O0IECTBa, IPEJCTaBICHUEM
0 MaTeMaTH4YeCKMX OCHOBaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaXTAaHCKOro odmiecTBa (BBIOOPHI, ONPOCH W IIp.),
YMEHHUEM B3alMOAECHCTBOBATh C COLIMATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUHU C UX (QYHKIHUSAMH U Ha3HAUCHHEM.

IIaTpuoTnyeckoe BocIUTaAHHE:

Cc(OPMHUPOBAHHOCTHIO POCCUICKOMN I'pakJaHCKON WICHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U HACTOSALIEMY POCCUHCKON MaTeMaTHKH, [IEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHSIM POCCHUMCKHMX MaTeMaTHUKOB M POCCHUMCKOW MaTeMaTHYeCKOM IIKOJbl, K HCIOJb30BAHUIO 3TUX JOCTUXKEHUM B JIPYrux
HayKax, TEeXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCUHCKOro HapoJa; cOpMHUPOBAaHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, 3THUUECKOTO MOBE/IEHHs, CBSI3aHHOTO C
MIPaKTUYECKUM NIPUMEHEHUEM JOCTHKEHUM HayKU U I€ATEIbHOCTBIO0 YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IyIIEro.

JCTeTHYEeCKOe BOCIIUTAHHUe:

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKJIIOYas 3CTETHUKY MaTeMaTHMUeCKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajlad, pELICHUH, pacCyKICHMHI;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM pa3jIu4HbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHUS NMPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEpecax 370pOBOro M 0e30MacHOro o0pasza >KU3HU, OTBETCTBEHHOTO
OTHOIIEHHS K CBOEMY 3/0pPOBbIO (310pOBOE MNHUTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATHH M OTAbIXA, PEryJspHas (Qu3nyeckas aKTUBHOCTD);
(U3NYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUSAX CHOPTUBHO-03/I0POBUTENIBHOM JIESITEIbHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTHU TPYIO0JIIO0US; HHTEPECOM K Pa3IUYHbIM cepam npoecCHOHaTbHON AeITeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOW M e€ NMPHIOKEHUSIMHM, YMEHHEM COBEpILaTh OCO3HAHHBIM BhIOOp Oyayiel mpodeccuu M pearu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTHMYeCKOMY OOpa30BaHUI0O U CaMOOOpPAa30BAHMIO Ha TMPOTSHKEHUM BCEH JKM3HH; TOTOBHOCTBIO K
AKTUBHOMY y4YacCTHIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKOW HAIIPABJIEHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUe:



c(OPMHPOBAHHOCTHIO HKOJOTHYECKOW KYJIbTYphl, TOHUMAHHEM BIHMSHHUSA COLMATBHO-SKOHOMHUYECKHX IPOLECCOB HA COCTOSHHE MPUPOJHON H
COLMAJILHOW CpeJibl, OCO3HAHMEM TIJIO0AJIBHOIO XapakTepa 3KOJOIMYECKUX MpoOJieM; OpHeHTaluell Ha NPUMEHEHME MaTeMAaTU4eCKUX 3HaHUM Ais
peleHHs 3a/1a4 B 00JIACTH OKPY)KAIOILIEH Cpe/Ibl, TNIAHMPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOJKHBIX ITOCIIEICTBUH [T OKPYKAIOIIECH CPEeIbl.

IleHHOCTH HAYYHOI'O TO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKd M OOIIECTBEHHOW MPAKTHKH, TOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak c(epbl 4eJOBEYECKON NEesATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYUMOCTH AJIS Pa3sBUTHs LMBWIN3ALMU; OBJIaJCHHEM
SA3BIKOM MaTEMATUKH U MaTEMaTUYECKOW KyJIbTYpOH Kak CpPEJCTBOM IO3HAHUS MHUPA; TOTOBHOCTHIO OCYILIECTBIISITh IPOEKTHYIO U HUCCIIE0BATENbCKYIO
JESATEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ysbTaThl OCBOCHHUS MPOTrpamMMbl yueOHOro mpeamera «MaTeMaTHKa» XapaKTepPU3YIOTCS OBJIAJCHHUEM YHHBEpPCATbHBIMU
NO3HABAMENbHBIMU OCLICMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OEUCMBUIMU, YHUBEPCAIbHLIMU DeCYIAMUBHBIMU OeUCMBUSIMU.

1) Vuusepcanvuvie nosnasamenwvnvle oelicmaus, obecneuusarom Gopmuposanue 6az0evix KOSHUMUBHBIX NPOYECco8 0byHarowuxcs (0ceoenue
Memo008 NO3HAHUSL OKPYAHCAIOWe20 MUPA,; NPUMEHEHUE JI02UYeCKUX, UCCIe008amelbCKUX onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble JJornueckue geMcTBUA:

° BBIABJIIATD U xapaKTemeBaTL CYHIGCTBGHHI)IC HpI/I3HaKI/I MAaTEMATHUYCCKUX 06”I)€KTOB, HOH?[TPII7[, OTHOHIGHI/Iﬁ Me>1<)1y IIOHATUAMU,;
(dbopMynupoBaTh OMpeNeIeHUs MOHSATHI; yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIAaCCH(PUKAIIUU, OCHOBAHHS A7 0000IIEHUS U CpaBHEHUS,
KPUTEPUU TPOBOAMMOIO AaHAIIN3A;

e BOCIPUHUMATH, (POPMYITHPOBATH M NPEOOPA3OBHIBATH CYXKICHUS: YTBEPIWTENbHbIE M OTpHUIATEIbHBbIC, €AMHUYHBIC, YaCTHBIE M OOIIUE;
YCJIOBHBIE;

e BBIBIATH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUrs B (pakTax, JaHHBIX, HAOMIOJEHUSIX U yTBEPKICHUAX; Mpe/iaraTh
KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

e  JIENaTh BBIBOJBI C UCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIOUEHUN, YMO3AKIIOUEHUHN 110 aHAJIOTHH;

° HpOBO}II/ITB CaMOCTOSATCIIBHO 0Ka3aTCJbCTBA MATECMATHYCCKUX YTBep)K)IeHI/Iﬁ (pr[MI)Ie nu OoT HpOTI/IBHOFO), BI)ICTpaI/IBaTI) aprMeHTaHI/IIO,
MIPUBOJIUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BBIOMpATH CHOcOO pemieHus y4yeOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BAapHAHTOB pEIICHUs, BBIOMPATh HambOosee MOAXOIANINN ¢ y4E€ToM

CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBareabckue JeHCTBHUA:
HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUA HHCTPYMEHT MO3HAHUs; (POpMYIHpOBaTh BOIPOCHL, PUKCUPYIOLIIE TPOTUBOpEUHE, MPoOIemMy,
yCTaHaBIMBaTh UICKOMOE U IaHHOE, (POpMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIHIO, MHEHHE;



e MPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIIEOBAHHE IO YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYeCKOro OOBEKTa,
SIBJICHUSI, IPOLIECCA, BBIIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMHU, IPOLIECCAMU;

e  CaMOCTOATENBHO (POPMYIHMPOBAaTH OOOOIIEHUS M BBIBOABI IO pE3yJibTaTaM MPOBEAEHHOTO HAONIONEHUS, WCCIEIOBAaHUS, OICHUBAThH
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IICHNUH;

e IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIABUrATh IIPEATIONOKEHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ nundopmanmeii:

e BBIABJIATH AeHUIUTH HHOOPMAINH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIPOC U JIJIsl PEILICHUS 3a/1a4H;

e BbIOUMpaTh HMH(OPMALMIO M3 HCTOYHMKOB PpA3JIMUYHBIX THUIIOB, AHAIM3MPOBATH, CHUCTEMATU3UPOBaTb W MHTEPIPETUPOBATH HH(OPMALIHIO
Pa3UYHBIX BUAOB U (POPM NPEICTABICHUS;

e  CTPYKTYpHpOBaTh HH(POPMALUIO, IPEACTABIATh €€ B Pa3InYHbIX (opMax, MIUTIOCTPUPOBATH TpaUUEcKH;

e OIICHMBATH HAJEKHOCTH HH(OPMAITUH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuugepcanvhvle KOMMYHUKAMUGHbIE Oelicmausi, 06ecnequsarom cqhopmMupo8aHHOCMb COYUATbHBIX HABLIKOS 00YUAIOUJUXCS.
OO0wmenue:

e BOCIPUHHUMATH U (OPMYIMPOBATH CYKAECHUS B COOTBETCTBUU C YCIOBUSAMH U LEIIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOUKY
3peHus B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PELIEHUs 3aJjaul, KOMMEHTHUPOBATh I1OJYYEHHBII pe3ylbTar;

e B X0j/i€ 00CYXXIECHHUS 3a/1aBaTh BOIPOCHI MO CYIECTBY 00CYKIaeMOM TeMbI, TPOOJIEMBI, pelIaeMoil 3ajjauu, BbICKa3bIBaTh UEH, HAllEJICHHbIE Ha
MTOMCK PEILIEHUs; CONIOCTABIATh CBOM CYXACHUS C CYKACHUSIMH APYTUX YYACTHUKOB JHaiiora, 0OHapyXUBaTh Pa3IMuUE U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

e TMPEACTABIATh PE3YNbTAThl PELIEHUS 3a/adyM, SKCIEPUMEHTA, UCCIEIOBaHMs, IMPOEKTa; CaMOCTOSATENbHO BBIOMPATH (POpMAT BBICTYIUIEHHUS C
y4€TOM 3a/1a4 Mpe3eHTAUN U 0COOEHHOCTEeH ay TUTOPUH.

CoTpyanunuecTso:

e T[IOHMMAaTh M HCIOJB30BAaTh MPEUMYLIECTBA KOMAHIHOW W HMHIMBUAYAJbHOW palbOThl MpH pelleHHH YYeOHbIX 3ajay; MPUHUMATh LElb
COBMECTHOM J1€ATEIbHOCTH, MJIAHUPOBATh OPraHU3aI[MI0 COBMECTHOMN pabOThI, pacnpeaensiTh BUbl paboT, 10rOBapUBaThCs, 00CYK1aTh IPOLECC
U pe3ynbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOACH;

e Y4acTBOBAaTh B IPYMIOBBLIX (hopmax paboThl (00CYKaeHUSI, OOMEH MHEHUMN, «MO3TOBbIE IITYPMbD» M MHBIE); BBIIOJIHATH CBOIO YaCTh pabOThHI U
KOOP/JMHUPOBATh CBOU JICHCTBUA C APYrMMM YJEHAMU KOMAH/bI, OLIEHUBATh KAadeCTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vuusepcanvuvie pecynamuensie oelicmsus, 06ecneuusarm Gopmuposanue cCMulCl08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCTIU.

Camoopranmu3anmus:

COCTaBJIATh IUIaH, aJTOPUTM DPELIEHUs 3a7aud, BBIOUPATh CHOCOO pelIeHus: ¢ YY4ETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpMAaIIUK.

CaMOKOHTPOJIb:



e BJAJETh HABBIKAMU TO3HABATENBHOW pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX IMPOIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOLiecca U pe3yiibTaTa pellieH!sl MaTeMaTHuYecKoi 3a1a4H;

e IPEABUACTb TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU 3a74a4Md, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSTENBCTB, JaHHBIX, HAlJICHHBIX OLUIMOOK, BHISIBIICHHBIX TPYAHOCTEH;

e OIICHHMBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBHIM, OOBACHATH MPUYMHBI JOCTM)KEHUS WM HEIOCTUIKECHHUS PE3yJIbTaTOB JESATEIHHOCTH,
HaXO/UTh OLIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

YuraTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OmnepupoBarh MOHATUSIME: CpeHee apudMeTHIeckoe, Menuana, HanOoJbIIee, HAMMEHbIIee 3HAYCHNE, pa3MaX MacCHUBa YHCIIOBBIX TaHHBIX.

OnepupoBaTh MOHATUAMU: CITyYalHbII 3KCIIEPUMEHT (OMBIT) U CllydaiiHOE COOBITHE, JJIEMEHTApHOE COObITHE (3JIEMEHTAPHBIM UCXO0]T) CIIy4aiiHOro
OIbITa; HAaXOJIUTh BEPOSITHOCTU B ONBITaX C PABHOBO3MOXKHBIMM CIy4YallHbIMU COOBITUSIMH, HaxOIUTh M CPAaBHUBATb BEPOATHOCTH COOBITHH B
U3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBarh cOOBITHS: NepeceueHue U OOBEAMHEHHWE JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
M0JIb30BaThCs AUarpaMmaMu Diiepa U GopMysoi CIOKEHHs BEpOATHOCTEH MPU PELISeHNH 3a/1a4.

OnepupoBaTh NOHSTHUSAMHU: YCJIOBHAsl BEPOATHOCTb, HE3aBUCHMBIE COOBITHS; HAaXOAWTh BEPOATHOCTH C IOMOUIBIO MpaBUja YMHOXEHHS, C
MIOMOUIBIO JAEPEBA CIIYYalHOTO OIIBITA.

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3ajay.

OnepupoBaTh NMOHATUSMHU: HCIBITAHUE, HE3aBUCUMbIE UCHBITAHUS, CEpUs HCIBITAHUH, YCIeX M HEyJada; HaXOAMThb BEPOSTHOCTH COOBITUH B
CepUH HE3aBUCHMBIX UCIBITAHUH /10 IEPBOTO yCIieXa; HAXOIUTh BEPOATHOCTU COOBITHI B cepUM UCTIBITaHUN bepHymn.

OnepupoBarh NOHATHAMMU: CllydaiiHas BEJIMUMHA, pacIpee/IEHUE BEPOSTHOCTEN, IUarpaMMa paclpeeacHus.

11 KJIACC

CpaBHMBATh BEPOSITHOCTH 3HAUEHUM CIIy4alHOW BEJIMYMHBI 0 PACHIPENEIECHUIO WM C TOMOIIBIO THAarpamM.

OnepupoBaTh NHOHATHEM MaTEMATHYECKOIO OXWJAHUS; MPUBOAWUTH IPUMEPHI, KaK IPHUMEHSAETCS MaTEMaTHYECKOE OKHMJAHUE CIIy4ailiHON
BEJIMYMHBI HAXOJAUTh MaTEMaTHUYECKOE OXKUJAHUE IO TAHHOMY PacCIpeAeIICHHIO.

HmeTtsb npeacTaBieHne o0 3aKoHe OOJBIINX YHCET.

HmeTp nipeacTaBiieHne O HOPMaIbHOM PaclpeieiICHUN.



3. TEMATHYECKOE IINIAHUPOBAHHUE

10 KUIIACC
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Komriectso tacos JJIEKTPOHHRIE (LHPPOBHIC)
Bcero o0pa3oBaTejibHbIE PeCypPChl
1 [IpencraBieHue TaHHBIX M ONKUCATENbHAS CTATUCTHKA 4 bu6mmoteka L{OK https://m.edsoo.ru/e0b7b0f1
2 CtyaifHbIe OBITHL U CITyIAHHEIC COOLITHA, OTIBITHI C 3 Bu6mmoteka L{OK https://m.edsoo.ru/e0b7b0f1
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMHU UCXOIaMU
3 Orneparuy HaJ, COOBITHSAMH, CIIOKEHUE BEPOSITHOCTEH 3 bu6nmmoteka LIOK https://m.edsoo.ru/e0b7b0f1
YcnoBHasA BEPOATHOCTb, IEPEBO CIIYUAHOTO OIIbITA,
4 dbopMyIia IOJTHOM BEPOSITHOCTH B HE3aBHCHUMOCTh 6 bubnmoreka [{OK https://m.edsoo.ru/e0b7b0f1
COOBITHIA
5 DneMeHTbl KOMOMHATOPUKH 4 bubnmnoreka LHOK https://m.edsoo.ru/eOb7b0f1
6 Cepuu 1ociae10BaTeNbHbIX UCTIBITAHUN 3 bubmuoreka [{OK https://m.edsoo.ru/eOb7b0f1
7 CiyqaifHble BETMYUHBI M pacpeiesIeHUs 6 bubnuoreka [{OK https://m.edsoo.ru/eOb7b0f1
8 O06o001eHre u cucTeMaTu3alus 3HaHUH 5 bubnuoreka [{OK https://m.edsoo.ru/eOb7b0f1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoJymmuecTBo yacos DJIeKTpoHHbIe (IH(POBbIE)
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTPAMMBbI

Bcero o0pa3oBaTejibHbIE PeCypPChI
1 MatemaTuueckoe 0XKHUIaHNue CIIy4ailiHON BEJIMYMHBI 4 bu6mmoteka LIOK https://m.edsoo.ru/5fbc5dcl
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4. TIPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC
Koxa . .
IDOBEDSIEMOL0 IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHON NPOrpaMMbl CpeIHEero 0o11ero
posep o0pa3oBaHus
pe3yJabTara
6 Teopust BEpOsSTHOCTEW U CTAaTHCTUKA
6.1 Uurtath U CTPOUTH TAOJIULIBI U JUArPaMMBbl
6.2 OmnepupoBaTh MOHATUSMH: CpEIHEE apuPMEeTHIECKOe, MeraHa, HanOoJblllee, HAMMEHbIIIee 3HaYCHHUE, pa3MaxX MacCHBa

YHCJIOBBIX JaHHBIX

OnepupoBaTh MNOHITUSIMHU: CIIYYalHBI JKCIEPUMEHT (OMBIT) W CIy4ailHOe CcOOBITHE, JJIEMEHTapHOE COOBITHE
6.3 (37IeMEHTapHBIM UCXOJ1) CIy4alHOTO OIbITa; HAXOAWTh BEPOSTHOCTU B OMBITAX C PAaBHOBO3MOXXHBIMU CIIYYalHBIMH
COOBITUSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUN B M3YUEHHBIX CIYYalHBIX SKCIIEPUMEHTAX

Haxomute u dopMynupoBarh COOBITHS: NEpeceYeHHEe U 00bEeIMHEHNE JaHHBIX COOBITHM, COOBITHE, MPOTHBOMOIOKHOE

64 JTAHHOMY COOBITHIO; MTOJIb30BAaThCsl JUarpaMMamu Diiepa 1 GopMysiol ClI0KEeHHUS! BEpOSITHOCTEH NMPH peIlIeHUH 3a1a4

6.5 OnepupoBaTh NOHATUSAMU: YCIOBHAsS BEPOATHOCTE, HE3aBUCHMbIE COOBITHS; HAXOIUTh BEPOSITHOCTH C IIOMOUIbIO MPaBUIIa
YMHOXEHHSI, C TOMOUIbIO AepEBa CIIY4allHOTO OIbITa

6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4

OrnepupoBaTh TOHSATHUSMU: HUCIBITAHHE, HE3aBHUCHUMBIC HCIBITAHMS, CEPUS WCTBITAHUN, YCIeX W HEyAada; HaXOJIUTh
6.7 BEPOSATHOCTH COOBITUI B CEPUU HE3aBUCHUMBIX UCIIBITAHUN JIO TIEPBOTO yCIeXa, HaXOAUTh BEPOSTHOCTH COOBITHI B cepUn
ucnbITaHu bepHymmn

6.8 OnepupoBaTh MOHATUSIMU: CllydyaiiHasi BEJIMUMHA, paclpeelieHne BEPOATHOCTEH, AuarpaMma pacripeesieHus




11 KITACC

11If)(())lllaepﬂeM0r0 IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBI CPeIHEro 06111ero
pesy.abTara o0pa3oBaHus

5 Teopust BEpOsSTHOCTEH U CTATUCTUKA

5.1 CpaBHUBATH BEPOSATHOCTH 3HAYCHUI CITy4aifHOW BEITMYHHEI 110 PACIIPEICIICHHUIO HITH C IIOMOIIBIO TUarpaMmm

59 OnepupoBatb MOHATHEM MATEMATHIECKOrO OKWIAHHS, MPUBOANTL NMPUMEPBI TOTO, KAK MPUMEHACTCS MATEMaTHUECKOe

O)KUJIaHUE CITYYallHOW BEJITMUYUHBI, HAXOJUTh MATEMAaTHUECKOE OXKUIaHUE 110 TAHHOMY PACIPeICIICHUIO
5.3 HNmeThb npeacTaBiaeHUE 0 3aKOHE OOJIBITUX YHCETT
5.4

HNmets MMpCACTAaBJICHHUC O HOPMAJIbHOM paClIpCaACIICHUN




5. IMMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

6 Teopust BeposiTHOCTEN M CTaTUCTHKA

6.1 [IpencraBnenne naHHBIX C MOMOIIBIO Tabnwm u auarpamm. CpenHee apudmernueckoe, MeauaHa, HauOOJIbIIEe W HaUMEHbIIEe
3Ha4YeHUs1, pa3Max, AUCHEPCHs U CTAaHJAPTHOE OTKJIOHEHHE YHCIOBbIX HA0OpOB
CiyyaiiHble 3KCTIEpUMEHTHI (ONBITHI) U CIydaiiHble COOBITHS. DieMeHTapHble cOObITUs (MCX0AbI). BeposaTHOCTh ciy4ailHOro coOBITHS.

6.2 bnau3octs 4acToThl M BepoSITHOCTH coObITHH. CilydaifHbIe OINBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITHSAMHU. BepositHoCTH
COOBITHH B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUIMU

6.3 Onepaunn Hax COOBITHSIMU: TIepecedeHre, o0beIuHEHHEe, IPOTUBONOIOXKHbBIE cOObITHs. Jnarpammsl Oinepa. Dopmyia ClI0KEHUS
BEPOATHOCTEN

6.4 VYcnoBHas BEpOSTHOCTb. YMHOXKEHUE BEpPOATHOCTEH. JlepeBO CiiydallHOTO »JKcrepuMeHTa. PopMyna IOJTHOW BEPOSTHOCTH.
He3zaBucumeble coObITUS

6.5 Komb6unaropaoe npasuno ymHoxenus. [lepecranoBku u ¢akropuan. Yucno coueranuii. TpeyronpHuk Ilackans. @opmyna 6uHoma
Herorona

6.6 bunapHbIii ciy4aliHbIA ONBIT (MCIIBITAHKE), yeIeX U Heyaauya. He3aBucumsble ucnbitanus. Cepust HE3aBUCUMBIX UCTIBITAHUH /10 TIEPBOTO
ycnexa. Cepust He3aBUCUMBIX HCTIbITaHUHM bepHyiiu

6.7 Crnyuaiinas BenuwuuHa. Pacripenenenune BeposiTHocTel. Jluarpamma pacnpenenenus. llpumepsl pacnpeneneHuil, B TOM YHCIIE

TreOMCTPHUICCKOC U OMHOMHAIIBHOE




11 KITACC

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTHUKA

HucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIIMYMH: MATEMATHYECKOE OXKHUAAHUE, JUCIEPCHUS U CTAHAAPTHOE OTKJIOHEHHE. [Ipumepsnl

51 MPUMEHEHHUSI MaTEMaTHYECKOTO OXKUIAHUS, B TOM YHCIIEC B 3a7a4ax M3 IMOBCEIHEBHOW XKM3HU. MaTeMaTuuecKkoe OXuaaHue OMHApHON
CIy4ailHOM BeJIMYMHBI. MaTeMaTU4eCKOe OKHIAHUE CYMMBI CIyYalHBIX BEJIWYMH. MareMaTH4YeCKOE OKHMIAHUE M IJUCIEPCHS
T€OMETPUUYECKOTO U OMHOMHAIBHOTO PaCIIPEACICHHII

5.2 3aKoH OOJBIIMX YKCEN U €ro POJib B HAyKe, MPUPOJIE U 001IecTBe. BhIOOpOUHBIN METO Hccae10BaHU

53 [IpuMepsl HENpepbIBHBIX CiIy4ailHbIX BeNWYMH. [IOHATHE O IUIOTHOCTH pacupeieneHus. 3agadyd, TPUBOASIINE K HOPMAJIbHOMY

pacnpenenenuto. [IonsTe 0 HOpMaILHOM pacHpeeIeHUH




6. MNPOBEPAEMBIE HA ET'3 IIO MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHU OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

Ko . .

I ol:ae AEMOTO IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbI CPeHEro
poBep 001ero oopazoBaHus

TpedoBaHMS

Bnagenue meromamu J10Ka3aTeNnbCTB, aIrOPUTMAMU pEIICHUs 3a7ad; yMeHHEe (HOpMyIUpPOBATh U OMEPUPOBATH MOHSITUSIMHU:
oTpenieNieHne, aKCuoMa, TEOpeMa, CIIEICTBUE, CBOMCTBO, MMPU3HAK, T0KA3aTEILCTBO, PABHOCKWIbHBIE (POPMYITUPOBKU; TPUMEHSTH
ux; ymeHue GopMynupoBaThb OOpPaTHOE M TMPOTHBOIOIOKHOE YTBEPKACHHE, MPUBOJUTH MPUMEPhl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ] MaTEMAaTUYECKOM MHIYKIMU; IPOBOANUTDH JOKA3aTEJIbHbIE PACCYXACHUS MPU PEUICHUM 3a/1a4, OLEHUBATh
1 JIOTUYECKYIO0 TMPAaBWJIBHOCTh PACCYXJACHUN; YMEHHE OIEepPUPOBATh MOHATHUSMHU: MHOKECTBO, MOJMHOXKECTBO, ONEpalliu Hal
MHO’KECTBAMH; YMEHHUE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapar Jjs ONUMCaHUs pealbHbIX IIPOLECCOB U ABJICHUHN U
[P PElIeHUH 33/1a4, B TOM YHUCIE U3 APYrUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN Trpad,
JIepeBo, LUKJI, Tpad Ha MIOCKOCTH; YMEHHE 3aJ1aBaTh M OMUCHIBATH Tpadbl Pa3IMYHBIME CIIOCOOAMU; UCIIOIB30BATh rpadbl IpU
pelleHnH 3a1a4

YMeHue oneprupoBaTh MOHATUAMM: HATypaJbHOE YMCIIO, LIEJI0€ YNCIIO0, CTENEHb C LIEJbIM T0Ka3aTesIeM, KOPEHb HaTypalbHON
CTETIEHH, CTENEHb C pallMOHAIbHBIM MIOKa3aTeleM, CTENEeHb ¢ AeHCTBUTEIbHBIM IT0Ka3aTelleM, JorapuM 4uciia, CHHYC, KOCUHYC
U TAHTEeHC IPOU3BOJBHOIO YHUCJIA, OCTATOK IO MOAYNII0, PAalMOHAIBHOE 4YHUCIIO, HWPPALMOHAIBHOE YHCIO, MHOKECTBA
HATypaJbHBIX, LEIbIX, PALIMOHAIBHBIX, NEHCTBUTEIbHBIX YUCEI; YMEHHUE HCIOJIb30BaTh MPU3HAKU JEIUMOCTH, HAMMEHBIINMI
oOumMii nenuTens M HaMMEHblee o0Ilee KpaTHOe, alropuT™M EBKIMaa mpu pemeHuH 3aaad; 3HaKOMCTBO C Pa3jMYHBIMU
MNO3ULIMOHHBIMM CHCTEMaMM CUHCIICHUS; YMEHHME BBINOJHATH BBIYMCICHUE 3HAYCHMH M IpeoOpa3oBaHUs BBIPAKEHHH CO
2 CTEMEHsIMH M Jiorapugmamu, npeoOpa3oBaHHsl APOOHO-PAIlMOHATIBHBIX BBIPAXKEHHUM; YMEHHE OIEpUpPOBaTh MOHATUSAMHU:
MOCJIEI0BATENBbHOCTD, apu(MeTHUECKasi IPOTPECcCHsi, FTeOMETPHUECcKasi Mporpeccusi, 0ECKOHEYHO YObIBaIOIIas reoOMeTpHUecKas
MPOrpeccusi; yMEHUE 3a/1aBaTh MOCIEA0BAaTENbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYII; YMEHHUE ONEPUPOBAThH
MOHATUSAMH: KOMILJIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIa, MOJYJIb U apryMEHT KOMIUIEKCHOrO uucia, (opma
3allUCH  KOMIUIEKCHBIX 4YHcell (reoMeTpuueckas, TpPUTOHOMETpUYecKass U anredpanyeckas); yMeTb MPOU3BOJIUTH
apudMeTHuecKue JEUCTBUS C KOMIUIEKCHBIMH YHUCIAMH;, HPUBOAUTH MPHUMEPHl HCIOJb30BAHUSA KOMIUIEKCHBIX YHCEN,;
ONEPUPOBATH MOHATUAMU: MATpULIA 2X2 1 3X3, ONpENEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIETUTENS

YMeHrne omnepupoBaTh TMOHSTHIMH: pallMOHAIBHBIC, HpPpaAllMOHAIBHBIC, IMOKa3aTeIbHbIC, CTENEHHBIC, JIorapupmMudecKue,
TPUTOHOMETPUYECKUE YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONIEPUPOBATH MOHITUSIMU: TOXKIAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUW W HEPABEHCTB, PAaBHOCHIIBHOCTh ypaBHEHWH, HEPABEHCTB U
CHUCTEM; YMEHHE pEellaThb YpPaBHEHHMs, HEPABEHCTBA M CHUCTEMbI C IMOMOIIBIO PA3JIUYHBIX MPUEMOB; pelIaThb YpaBHEHUS,




HEPABEHCTBA U CHCTEMBI C IIapaMETPOM; IIPUMEHSTh YPAaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHHS MaTEMaTHYECKHX
3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh MOHATUAMM: (YHKLUSA, YETHOCTh (YHKLUUH, NMEPUOAUYHOCTh (YHKIMHM, OTPAHUYEHHOCTh (DYHKIIMH,
MOHOTOHHOCTh (DYHKIIMH, OJKCTpeMyM (YHKLIMH, HauOoypllee W HaWMEHbIIEe 3HAYeHHS (YHKIMH Ha IPOMEXYTKE,
HenpepbiBHAs (QyHKIMS, acUMNTOTHI rpaduka (yHKUMH, IepBas M BTOpas MNPOM3BOJIHAs (DYHKLIUH, I€OMETPUUECKUN U
¢u3nueckuii CMBICT TPOU3BOAHOM, TEepBOOOpa3Has, ONpENeNEHHBIA HMHTErpall; YMEHHE HAaXOOUTh ACHMIITOTHI Tpaduka
(GYHKLUYU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO U KOMITO3UIIMU (DYHKIMH, HAXOAUTh ypaBHEHUE
KacaTeIbHOH K TpaduKy (QYHKIMH; YMEHHE HAXOAWTh IPOU3BOJIHBIC 3JEMEHTApHBIX (YHKIUI; yMEHHE HCIOIb30BaTh
IPOM3BOJIHYIO Uil MccieloBaHus (YHKUMN, HaXOAUTh HauOOJbIIME W HAaUMMEHbIINE 3HaueHHs (PYHKLIMHA; CTPOUTH Trpaduku
MHOTOWJIEHOB C HCIOJBh30BAHMEM almapaTa MaTeMaTHYeCKOTO aHaJM3a; NPUMEHSTh MPOM3BOAHYIO UIsl HAXOXKICHHS
HaWJIyYIllero pelieHns B MPUKIAJHbIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKUX M (PM3UYECKUX 3a/1a4ax; HaXOJUTh IUIOLAau U
00bEMBI  (pUTyp € TIOMOLIBIO WHTErpajia; TNPUBOIUTH MNPHUMEPHl MAaTEMAaTUYECKOrO MOJAETHPOBAHUS C  ITOMOIIBIO
mubdepeHIMaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATUAMU: Tpaduk (yHkIMM, oOpaTHas (QyHKUUMSA, KOMOO3ULUSA (DYHKUMH, JuHEeiHas ¢(yHKuus,
KBaJpaTHuHas (YHKOWS, panuoHaubHAs (YHKOHS, CTeNeHHas (YyHKIUSA, TpUTOHOMETpUYecKne (yHKIUH, oOpaTHbIC
TPUTOHOMETpHUUYECKHE (YHKIUH, TMOKa3aTelbHas W Jorapupmuueckas (yHKIHH; YMEHHE CTPOMTH TIpadUKH H3YYEHHBIX
(GyHKIMHI, BBIIOIHATH MpeoOpa3oBaHusl TpadukoB (YHKIUH, HCHOIb30BaTh TpaduKU I HM3Yy4EHUs MPOIECCOB U
3aBHCUMOCTEH, NMPHU pPELIeHUH 3ajad U3 JIpYTuX y4eOHBIX NPEAMETOBM 3a/ad M3 pealbHOM KM3HM; BBIpaXaTb (GopMmysaMu
3aBUCHUMOCTH MEX/y BEJIMUYMHAMU; UCIOJIB30BaTh CBOMCTBA W rpaduku (YHKIMN A7 pelleHus ypaBHEHUN, HEPABEHCTB U
3aJa4 Cc mapaMeTpaMu; n300paxaTb Ha KOOPJUHATHON MJIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJjaud pPa3HbIX THUIOB (B TOM 4YHCIE Ha MPOLEHTHI, JOJIM W YacTH, Ha JBIKEHHE, paboTy,
CTOMMOCTb TOBApOB W YCIJIYI, HaJOTH, 33aJaud U3 OOJACTH YIpaBJICHUS JIMYHBIMU U CEMEWHBIMH (PMHAHCAMH); COCTaBIATh
BBIPAKECHMS, YPABHCHUS, HEPABEHCTBA U UX CHCTEMBI I10 YCJIOBHIO 3aJa4M, MCCIIEI0BATh IOJYy4YEHHOE PELICHUE U OLIEHHUBATh
MPaBI0N0I00HOCTh PE3yIbTATOB; YMEHHE MOJAEINPOBATh pealbHbIE CUTYAllUU Ha SI3bIKE MAaTEMAaTHKHU; COCTABIIATh BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33/1a4U, UCCIEA0BATh IIOCTPOSHHBIE MOJIEIIHU C UCIIOJIb30BaHUEM allapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSIMH: cpeiHee apupMeTHUecKoe, MeauaHa, HauOojblllee W HAaUMEHbIIEee 3HAueHUus, pa3max,
JMCTIepCUs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE U3BJIeKaTb, HWHTEPIPETUPOBATh HH(POPMALHIO,
NpEJICTAaBICHHYI0 B TaOnuIax, Ha Jauarpammax, rpadukax, OTpa)karollyl0 CBOMCTBAa pealbHBIX MPOIECCOB U SIBJICHUM;
IPEICTaBIATh MH(POPMALMIO C MOMOIIBI0 TAaONUI[ M JAWArpamMM; HCCIENOBaTh CTATUCTHYECKUE JaHHBIE, B TOM YHCIE C
IPUMEHEHHEM TIpaHuuecKuXx METOJOB M JJIEKTPOHHBIX CPEJICTB; rpa@UuecKd MCCIEI0BaTh COBMECTHbIE HAOIIOJEHUS C




IIOMOIIIBIO JUarpaMm paCCCUBaHUA U JIMHEIHOM perpeccuu

YMeHue onepupoBaTh MOHATUSMH: CIyYallHBIA OMBIT W CIy4allHOE COOBITHE, BEPOATHOCTH CIYYalHOTO COOBITHS; yMEHHE
BBIUUCIIATh BEPOSITHOCTh C HCIOJb30BAaHUEM TIpaUYECKUX METOAOB; HPUMEHATH (OPMYIbl CIOKEHUS W YMHOXKCHHS
BEPOSTHOCTEH, (HOpMyy MOJHOW BeposATHOCTH, (Gopmyny bepnymmu, komOuHaTOpHBIE (GakTel U (OPMYIBI; OLIEHUBATH
BEPOSITHOCTH pEalIbHBIX COOBITHH; YMEHHE ONEpPUpPOBATh NMOHATUSAMM: ClydaiHas BEIMYMHA, PACHpPE]esIeHHE BEpOATHOCTEH,
MaTeMaTHYeCKOe OXHUIAHHE, IHCIEPCHUs U CTAaHJAPTHOE OTKJIOHEHHE CIy4allHOW BEIMYMHBI, (QYHKIHU paclpenesieHus U
IUIOTHOCTH PAaBHOMEPHOTIO, ITOKA3aTeIbHOIO M HOPMAJIbHOIO DPACHPENEICHUM; YMEHHME HCIIOJIb30BaTh CBOWMCTBA HM3YYEHHBIX
pacnpeneseHnii 11 pelieHus 3a1a4; 3HaKOMCTBO C MOHSATHSIMU: 3aKOH OOJIBIIUX YHMCEJI, METO/Ibl BEIOOPOUHBIX MCCIIEI0BaHUII;
yYMEHUE NPUBOAUTH IMPUMEPHI HPOSBICHUS 3aKOHA OONBIIMX YHCET B IMPHUPOJHBIX M OOIIECTBEHHBIX SBICHHSX; YMEHUE
OIepUpPOBaTh MOHSTHUSAMU: COYETAHUE, MEPECTAaHOBKA, YUCIIO COYETAHWN, YMCIO IEPECTaHOBOK; OMHOM HpbloTOHA; ymeHue
OPUMEHATh KOMOMHATOpHBbIE (AKThl U PacCYXJIEHHUS A PEUIeHUs 3a]lay; OLEHMBATh BEPOSATHOCTH PEAbHBIX COOBITHIA;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH IIOJY4YEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: TOYKA, IIPsAMAasi, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIIMYMHA YIJIA, IJIOCKUN Yrod,
JBYTPaHHBIA YroJI, TPEXTPAHHBIA YroJ, CKPELIMBAIOUIMECS NpPsSMblE, NapajuIeIbHOCTh W IEPIEHIAUKYJIAPHOCTh IPSAMBIX U
IIJIOCKOCTEM, YroJl MEKy IIPSIMBIMH, YTOJI MEXAY NPSAMON U IVIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHAE OT TOYKHU 110
IUIOCKOCTH, PACCTOSTHUE MEXAY IPSAMBIMM, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHHME HCIOJIb30BaTh NPH PEIICHHUU 3aaad
U3Yy4YeHHblEe (AaKTBl M TEOPEMbl IJAHUMETPUHU; YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpA; CTPOUTh
MaTEMAaTUYECKHUE MOJIENH C TOMOUIbI0 TEOMETPUUYECKUX MTOHATHI M BEITMYMH, PEIIATh CBSI3aHHBIE C HUMH NPAKTUYECKUE 33]1a4H

10

11

YMeHue onepupoBaTh NOHATUSAMMU: IJIOLIAb GUTYphl, 00bEM (DUTYPHI, MHOTOTPAHHUK, MPABUIIbHBIH MHOTOIPAaHHHK, CEYEHUE
MHOTOTpaHHMKa, Ky0, mapaienenunes, npu3sMa, nupamMua, Gurypa u noBepXHOCTh BpallleHus1, LIWINHP, KOHYC, map, cdepa,
wiomaab cdepsl, IUIOMAAb MOBEPXHOCTH NHMpaMMJIbl, MPU3MBbI, KOHYyCa, UWIMHIpPA, OO0BEM Kyba, HPSIMOYTrOJIbHOTO
napajuieyenuneaa, TMpaMuasl, TpU3Mbl, HWIMHAPA, KOHYCA, 11apa, pa3BEpTKa NMOBEPXHOCTH, CEYEHUs KOHYCa M LWIMHIpA,
napajijelibHble OCH MJIM OCHOBAaHUIO, CEYEHHE IIapa, MJIOCKOCTb, Kacaromascss cdepsl, IIINHAPA, KOHYCa;, YMEHHE CTPOUTH
CeUYeHHE MHOTrOrpaHHMKa, M300pa)xkaTb MHOTOTPAaHHUKH, (PUTYpbl UM MOBEPXHOCTH BpAIIEHMS, UX CEYEHHS, B TOM UHUCIE C
MOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHUE NMPHUMEHATh CBOWCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOATENBHO (POPMYTUpPOBAThH
orpezieNieHus] U3y4aeMbIX (Uryp, BBIABUTATh THIIOTE3bl O CBOMCTBAX M MPHU3HAKAaX F€OMETPUUECKUX (PUTyp, 0O00CHOBBIBATHUIN
ONpoBepraTh MX; yMEHHE IPOBOJAUTH KIACCUPHUKAIMIO (GUTYyp IO pa3IMYHBIM MpPU3HAKaM, BBIIOJHATH HEOOXOIMMBbIE
JIOTIOJTHUTEJIbHBIE IIOCTPOCHUS

YMeHne onepupoBaTh IMOHATHAMU: JIBHJKEHHE B IPOCTPAHCTBE, NApAJUIEIbHBIM NEPEHOC, CUMMETPHUsS Ha IUIOCKOCTH U B

IPOCTPaAHCTBE, IOBOPOT, MpeodpazoBaHue M0 100us, M0100HbIe (PUTYpHI; YMEHHE PACIIO3HABATH PAaBHBIE U MOAOOHbIE (PUTYDEHI, B
TOM YHCJE B MPUPOJIE, UICKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh T€OMETPUUYECKUE OTHOIICHUS MPH PEUIeHUH 33/a4; HaXOJUTh




FCOMETPHYCCKHUE BEJIMYMHBI (JUIMHA, YroJj, ILIOmaab, 00bEM) NMPH pPEHICHUM 3aJad M3 JPYrUX YYeOHBIX NPEIMETOB U M3
peabHOM KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUSCKUE BEIIMYUHBI (UIMHA, YTOJ, TUIOIMAah, 00BEM, MO TOBEPXHOCTH),
UCIIOJIB3YS M3Y4YCHHBIC (POPMYJIBI M METOJIbI, B TOM YHCJIC: IUIONIAJIb MOBEPXHOCTH MUPAMHMIBI, TIPU3MbI, KOHYCA, HJIUHAPA,
wionanb ceprl; 00bEM Kyba, MPSIMOYTOJBHOTO MapauieNienuIea, TUPaMUIbl, PU3MBI, IIWIHHIPA, KOHYCA, IIapa; YMEHUE
HaxOJIUTh OTHOIIIEHUE 00BbEMOB MOJOOHBIX GUTYDP

YMenue OIICPHUPOBATH NOHATUAMMU: MPAMOYIOJibHAsA CUCTEMA KOOPAWHAT, BEKTOP, KOOPAMHATHI TOUYKHU, KOOPAHMHATHI BEKTOpA,
CyMMa BCKTOPOB, MMPOU3BCACHUC BCKTOPA HA YHCIIO, PA3JIOKCHUC BCKTOpA I10 62131/10}7, CKaJIPpHOC IMPOU3BCACHUC, BCKTOPHOC

12 IIPOM3BEJICHNE, YIOJl MEXIYy BEKTOPaMH; YMEHHME HCIIOIb30BaTh BEKTOPHBIM M KOOPAWMHATHBIA METOX I DPELICHUS
reOMEeTPUYECKUX 3a/]1a4 U 3a/1a4 JPYTruX y4eOHbIX IPEAMETOB
YMeHue BbIOUpaTh NOIXOAAIIMI METOL U1 PEeLIeHUs 3a/1aul; IOHUMaHHe 3HAYMMOCTH MaTeMaTUKU B U3YYE€HUH MPUPOJHBIX U
13 OOLIECTBEHHBIX IPOLIECCOB M SBJIECHUI; YMEHHE paclo3HaBaTh IPOSBICHUWE 3aKOHOB MaTeMaTHKU B MCKYCCTBE, YMEHHUE

IMPUBOJAUTDL HPUMEPLI MATCMATUYICCKHUX OTKprTI/Iﬁ pOCCHﬁCKOﬁ u MHpOBOﬁ MaTeMaTH4YeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kon
1 Yucna u BIYMCICHUS
1.1  Harypanbsble u nensle yncia. [I[pu3Haku 1eIMMOCTH LEIbIX YHCET
1.2  PanmonambHbie ynciia. OOBIKHOBEHHBIC U JICCATUYIHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUHBIC TEPHUOTUICCKIE TPOOH
1.3  Apudmernyeckuii KOpeHb HaTypaJIbHOW CTeneHu. [leiicTBus ¢ apuMETHIECKUMU KOPHSIMH HAaTYpaJbHON CTEIICHH
1.4  Crenens ¢ nenbim nokasarenaeM. CTeNeHb ¢ palnOHAIBHBIM 1oka3ateraeM. CBOMCTBa CTETICHU
1.5  CuHyc, KOCHHYC U TaHT'€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHI'€HC YUCIOBOI0 apryMeHTa
1.6 Jlorapudwm uucna. [lecsiTuuHble 1 HATYpaIbHbIE JOTapUPMBbI
17 JlelicTBuTenbHbIE YKCaa. ApudMeTHueckue onepaunu ¢ NecTBUTENbHBIMU YKcHaMu. [IpuOnmkEHHblE BBIYMCICHUS, IPaBUIIA
OKpYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yabTaTa BEIYUCICHHHA
1.8  IIpeoOpa3oBaHHEe BEIpaKECHUI
1.9  KowmruiekcHbIe yncia
2 VYpaBHEHUsI U HEPABEHCTBA
2.1  llensle u qpoOHO-paIMOHATIFHBIE YPaBHEHUS
2.2  VppaunoHajbHBIE YpaBHEHHS
2.3 = TpuroHomerpuueckue ypaBHEHUS
2.4  Tloka3arenbHble U JlorapuMuiyeckue ypaBHEHUs
2.5  llensle u qpoOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6  VppaumoHaibHbIEe HEPABEHCTBA
2.7  Tloka3arenbHble U JiorapuMuyeckre HepaBeHCTBA
2.8  TpuroHomerpuveckrue HepaBeHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHEHHUs, HEPABEHCTBA M CUCTEMBI C TTApaMETpaMu
2.11 Marpuna cucTeMbl IMHEHHBIX ypaBHEHUH. OnpenenuTens MaTPHUIIBI
3 OyHKIMH U TpadUKH




OyHkusa, crnocoObl 3amanus (GyHknuu. I'padux dyakumm. B3zammHo oOpatnHbie ¢GyHKknmu. YETHbIE M HEY€THBIC (GYHKIINH.

3.1
[lepuonuueckue GyHKIUU
39 OO6mactp ompeneneHUss W MHOXECTBO 3HaueHWid ¢yHKuuu. Hymm dyaknum. IIpoMexyTku 3HAKONMOCTOSHCTBA. IIpomexyTku
MOHOTOHHOCTH (yHKIHH. MakcuMymbl U MUHUMYMBI (pyHKInu. Hanbonbiee n HanMeHbIIee 3HaueHUue (QYHKIINHA Ha TPOMEKYTKE
3.3 CrenenHast GyHKITMS C HATypaJIbHBIM M IIeTbIM MToKasareneM. E€ cBolicTBau rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTENeHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmudeckas GyHKINN, KX CBOMCTBA U TpadUKH
3.6 Touku pa3peiBa. AcumnToTsl TpadukoB GyHKuiA. CBOMCTBA PYHKIIHIA, HENPEPHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs II0CIIEN0BATEIHLHOCTEN
3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOIEHTOB
4 Hauyana MaTeMaTH4eCKOr0o aHaIN3a
4.1  IlpousBognas pyunkuuu. [IponsBogHbIe 21eMeHTapHBIX (PyHKINH
492 [Ipumenenne TPOM3BOJHONW K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb W JKCTpeMyMmbl. HaxoxaeHue HamOOJbIIEr0 U
HAaUMEHBIIIETO 3HAYCHUS (DYHKITUU Ha OTPE3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOecTBa U JIOTHKA
5.1  MHoxecTBO, onepanuu HaJ MHOXKecTBaMH. Jlnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenbHas CTaTHCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 =~ MHOTOTpaHHUKHA
7.4  Tena v NOBEpXHOCTHU BpallleHUs
7.5  KoopauHatbl U BEKTOPHI
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