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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnmmumaa «OCHOBBI ~ MareMaTudeckod o0paboTku  uHPOpManuW»  BXOJUT B
MupoBo33peHyecKkuii MOlylb 4acTH, GOpMUPYEMOI ydacCTHUKaMHU 00pa30BaTeNbHBIX OTHOLICHHM
broka 1. Jlucummnuasl  (MOAyIM) — y4eOHOTO  TJIaHA  OCHOBHOW  mpodeccroHabHOM
o0pa3oBaTeNpHOM MpOrpaMMbl BBICHIIETO O0pa3oBaHHUS — NporpaMMmbl OakajiaBpuaTa IO
HanpasieHuto noarotoBku 44.03.05 Ilemarormuyeckoe oOpa3oBanue (C AByMs TpOQHIAMHU
MMOATOTOBKH ), OYHOM (HOPMBI 00YUECHUSI.

[Tporiecc oOcCBOEHHS AUCHUILUIMHBI 0Oa3sUpyeTcss Ha 3HAHMIX, YMEHHSIX W HaBBIKAaX,
MPUOOPETEHHBIX MPH M3yYEHUU Y4eOHBIX MPEIMETOB CpeaHEl HIKOJbI (MaTeMaTHKa; anreopa, B
TOM YHCJIE OCHOBBI TEOPUH BEPOATHOCTEH M MAaTEMaTHYECKOW CTATHUCTUKU; T'€OMETpHs; Hadaia
MaTEeMaTHYeCKOro aHaJIK3a).

PesynpTaThl OCBOEHHSI AMCUMIUIMHBI MOTYT OBITH BOCTPEOOBaHBI TNPH MPOXOKICHUU
MpakTuK o0s3aTtensHoi yactu brioka 2. [IpakTHKU: MPaKTUK MICUXOIO0T0-MEeAArOrnYecKOoro MOy
«YuebHast (HaydHO-MCCIIEOBATEeNbCKasi paboTa, IONydeHHE TEPBUYHBIX HABBIKOB HAay4HO-
UCCIIeIOBATeNbCKOM paboThl) KypcoBas pabora Nely, «YueOHas (HaydHO-HCCIEAOBaTENbCKAs
pabota, moyryueHre epBUYHBIX HABBIKOB HAYYHO-MCCIIEIOBATEIbCKON paboThl) KypcoBast paboTra
Ne3» W mpakTUKM KOMMYHUKAaTUBHOTO MOAyns «YueOHas (HaydHO-UCCIIeoBaTenbcKas padora,
MOJTyYeHNE TIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEOBATEIBCKON paboThl) KypcoBas pabora Nely,
HEOOXOUMBI NIl YCIIEIIHOTO MPOXOXKACHUS TOCYAapCTBEHHOW HTOroBOil arTectranuu: biok 3.
l'ocynapcrBenHass uroroBas  arrecrtauusi —  «BpImonHEHWE W 3al0UMTa  BBITYCKHOM
KBaTM(UKAITMOHHONW PabOThI».

1. Ilepeyenr mIaHMpyeMbIX pe3yabTaToB 00ydyeHHs1 (00pa3oBaTebHBIX
pPe3yJIbTaTOB) MO AUCHHUIINHE

Leabto ocBoeHuss AucUUIUIMHBL «OCHOBBI MaTeMaTHUeCKOM 00paboTKM HH)OpMaIm»
SIBJISIETCSL TOATOTOBKA OakajlaBpa K paboTe yuuTeneM B 0O0IIeo0pa3oBaTEeNbHON IIIKOJIE.
JlucuuiuinHa npeAHa3HadeHa JaTh OyayluM YYUTEIsIM Npo(ecCHOHANBbHYIO (TEOPETHUYECKYI0 U
MIPaKTUYECKYI0) MOJArOTOBKY, CBSI3aHHYI0 C (OpPMHUpPOBAaHMEM ONBITa  creuupuuecKoit
MaTeMaTHYeCKOM JedTeNbHOCTH, HANpPaBICHHOM Ha peLIeHHe HayYyHO-HUCCIIEAOBAaTENbCKUX U
AKCIIEPUMEHTAIIBHBIX 3a71a4 B MPodecCUuoHaIbHOM cdepe.

3agaveil OCBOEHHUS MAUCLUIUIMHBI SBJISETCS 3HAKOMCTBO C TUIMYHBIMH METOAAMH U
npueMaMH  CTPYKTYPHPOBAaHUST M CTAaTUCTHYECKOW OOpabOTKM  JTAHHBIX, DIIEMEHTaMHU
MaTeMaTHYeCKOr0 MOJETUPOBaHMS SIBIIEHUH U MPOLIECCOB; pa3BUTHE MPEACTABIECHUHN O CYIIHOCTH
MaTEeMaTHYeCKOro METOoJa MO3HaHUS JEHCTBUTEIBLHOCTH M BO3MOYKHOCTSIX €ro MPUMEHEHHUs B
€CTECTBEHHbIX M TyMaHUTApHBIX HAyKax, B IICHUXOJIOTO-NEAArOrMYECKUX HCCIEeIOBaHUSX, B
OpraHM3aIOHHO-YIPaBlIeHYeCKO chepe U APYyrux oOyacTAX NeATeNbHOCTH; (OpPMUPOBAHHUE Y
CTY/ZICHTOB HAy4YHOTO CTHJIS MBIIUICHHUS, Oa30BbIX HABBIKOB AHAJTUTHYECKON JEATENBHOCTH,
JIOTUYECKMX M KOMOWHATOPHBIX CHOCOOHOCTEH; (opMHUpOBaHME M Ppa3BUTHE KOMIIETEHIIUIN
OyAyIlero yd4uTens, CBS3aHHBIX C MPUMEHEHHMEM MaTeMaTHYeCKUX METOAO0B 00paboTKU
nH(popManuy B mpodhecCuoHaNbHOM, B TOM YUCIIE UCCIIEI0BATENbCKOMN 1eITeIbHOCTH.

B pesynbrate OCBOEHHs MporpamMmbl OakanaBpuaTta OOydYaloOUIMics JIOJKEH OBJaJeTh
CIIEIYIOIMMHU pe3yjbTaTaMu oOydeHus nmo guciumimHe « OCHOBBI MaTeMaTHUecKOol 00paboTKu
uHpopManun» (B TabIUIE IPEACTABICHO COOTHECEHHE 00pa30BaTeIbHbBIX PE3yIbTaTOB 00yUEHHs
0 JUCIMIUIAHE ¢ HHUKATOPAMH JTOCTH)KEHHS KOMITCTECHIIHN):
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3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUnIUHbL
Pa3nen 1. MartemaTnuyecKkne KOHCTPYKIIUM M MO/I€JTH

MareMaTu4ecKue CTPYKTYPEI

[Ipouenypa cuera W mpoleaypa HU3MEpPEHHS KaK MPOCTEHINUE CIydyau IOCTPOCHUs
MaTreMaThu4ecKo Mojenu oObekTa. HarypanbHble 4ucia; 1eible 4Kciia; paldoHaIbHBIE YUCIIa;
NEHCTBUTENbHBIE 4YMCIAa KaKk OECKOHEYHbIE JEeCATHYHble ApoOU. AHAIUTHYECKOE U
reOMETPHUYECKOe TpeJCTaBieHne MaHHBIX. OnucaHue oOBEKTa TOYKOH HA YHCIOBOW MPSIMOU,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Martpuiipl 1 Bektopbl. Cructembl KoopanHaT. COBOKYITHOCTH 00BEKTOB (MHOXKECTBA), CIIOCOOBI UX
3aJlaHus U BUJBL; yCTOE ¥ YHUBEPCAIIbHOE MHOXKECTBO. Orepaliuy HaJl MHOKeCTBaMu. buHapHbie
OTHONIICHHWS HAa MHOXECTBAaX M WX CBoWcTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTHUBHOCTb, AHTHUCUMMETPUYHOCTD). OTtHo1IeHHE BKJIFOYEHMUS, OTHOLLIEHUE
SKBUBAJIEHTHOCTH, OTHOIICHHE Topsnka. OTOOpakeHHs MHOXKECTB M UX BUABI, QyHKIHH. Mepa
MHO)KECTBa Kak (YHKIUS, U3MEepeHUue MHOXKecTB. [loHsATHE O pa3MepHOCTH MaTeMaTH4eCKOIro
00BEKTa M TMPOCTPAHCTBA OOBEKTOB. MeTpHKa Kak (YHKIHS, PACCTOSHHEC MEXIY OOBCKTaMH.
[ToHsiTHE O METPUYECKUX MTPOCTPAHCTBAX

JleTepMUHUPOBaHHbIC MaTEMATUYECKHE MOJICIIN

Onucanue oObeKkTa (Tpoliecca) ¢ MOMOMIBI0 YHUCIOBOM TmocienoBaTenbHOCTH. [Ipumep
JUCKPETHOM Mojenu (Hampumep, 3ajada O pa3MHOKEHMM KpOJMKOB, NpPUBOAALIAs K
nocnefoBarenbHocTH @uboHau4n). CriocoObl 3a1aHUs YUCIIOBOM MocieoBaTenbHOCTH. CBOHCTBA
IIPOLIECCOB U CBOICTBAa YHMCIOBBIX IOCIENOBATEIbHOCTEH (MOHOTOHHOCTb, OIPAaHUYEHHOCTD,
OUKIMYHOCTR).  Ommcanne oObekTa (Tporecca) ¢ TMOMOIIbIO 4YMCIOBOW (yHKumu. Ilpumep
HEeNpepbIBHON MoAenH (HampuMmep, 3ajaya O IJIOLIaJu KpyroBoro cekropa). CrocoOsl 3a1aHus
yucaoBo QyHkuuu. CBoMCTBa MPOIECCOB U CBOWCTBA YHUCIOBBIX (PYHKIMH (MOHOTOHHOCTH,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPUOAMYHOCTH).  [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHUHM CKOPOCTH pocTa (pyHKUMH. JIuHelHble U
HeJMHelHble (YHKIIMOHATBHBIC 3aBUCHMOCTH (MOZENHN). ANMMPOKCHUMAIMS THUCKPETHOTO Habopa
JaHHBIX HemnpepbiBHOW ¢yHKIued. IlpuMep ONTHUMHM3AIMOHHOM Mojaenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 annpoKCUMaIUK JIMHEHHON (yHKuMen).
Wnes maTemMaTHMuecKoro MOJEIUPOBAaHUS U €ro Lenu (JAEeCKpUIITUBHBIE, ONTHMHU3ALMOHHBIE,
yIIpaBJIeHYE€CKHUE MOJIENN ). DTambl HOCTPOSHUS U UCCIIEJOBAHUS MaTeMaTHUECKOW MoJien (BBIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, OMHMCAHME MEPEMEHHBIX, (OpMynHpOBaHHE 3aJauu Ha SI3bIKE
MaTeMaTHKH, pellIeHHEe 3aJJau, UHTEPIPETaLsl pe3yIbTaToB).

CroxacTu4yeckre MareMaTH4ecKie MOAEIN

JlerepMUHUPOBaHHBIE W CIydailHble Tporecchl. HeompenenéHHOCTh B MaTEMATHYECKHX
Mozensax. OmnucaHue MacCOBBIX CIyYalHBIX SBICHUM METOAAMHM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIe, HEBO3MOJKHBIE, ClydyallHble COOBITHA. BeposTHOCTH CllydallHOrO COOBITHS Kak
Mepa BO3MOXXHOCTM €ro HacTyIUleHHsd. JIMCKpeTHble M KOHTHUHYaJIbHBIE IIPOCTPAHCTBA
ANIEMEHTAPHBIX COOBITHI. MaTeMaTudeckass MOJENb CIyYaiHbIX COOBITHH C KOHEYHBbIM /
OECKOHEUHBIM YMCJIOM PABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'€OMETPUYECKOe
ornpezeneHue BepoSITHOCTH). OIleHKa BEPOSITHOCTH COOBITHSI MO €ro 4acTOTe B AKCIEPUMEHTE
(craTHcTHYECKOE ONpeJeNieHHe BEpOsATHOCTH). MojenupoBaHue JIUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTENM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHON CIIy4allHOM BEJMYMHBI. MOJIEIUPOBAHUE HENPEPBIBHBIX CIIyYalHBIX BEJIMYUH.
[lonaTe o MIOTHOCTH pacmpesneneHnsl BEpPOSITHOCTEM M YHMCIIOBBIX XapaKTEPHCTHKAaX
HEINIPEPBIBHOW CIydyallHOM BeaW4MHBL. [IpuMepsl pacnpenenceHuil HEIpEephIBHBIX CIy4alHBIX
BEIMYMH (paBHOMEPHOE paclpeseleHue, HOPMAJIbHOE paclpe/ielieHue, pacupeieieHue «XHU-
KBazparTy, pacnpeneneaue CTbrofieHTa, pacnpeneneaue duiiepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

BEI100pOYHEBII METOM M CTATUCTHYCCKOE OLICHUBAHUE

3ajaun MaTeMaTUYeCKOW CTAaTUCTUKH, CBSI3b U Pa3jIM4He ¢ Teopuei BepositTHocTed. Oomume
CBelIcHHST O BBIOOpOYHOM MeTone. CTaTHCTHYECKHE JAaHHBIC: TEeHepallbHas COBOKYIHOCTh U
BBIOOpKA, 3aBUCUMBIC U HE3aBHCHUMbIC BHIOOPKH; IepBUYHAs 00pabOTKa JTaHHBIX (paH)KUPOBAHUE,
TPYIIIUPOBKA, TOCTPOECHUE BApUAIIMOHHOTO psifa). JIMCKpeTHbIE U MHTEPBaIbHbIC BapUAIIMOHHbBIC
pAnbl, MEPEeXOoJl OT HHTEPBAIBHOTO psiga K IUCKPETHOMY. ['eoMeTpuyeckoe NpeAcTaBlICHHE
CTaTUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMAa, JICTIECTKOBBIE W KPYTrOBBIE JIHAarpamMMbl;
BO3MOKHOCTH mpuMeHeHust Excel mms Busyamusanuum gaHHbix. IlepBUuHBIE ONMCATEIbHBIC
CTATUCTUKU: MEPhI MOJIOKEHUSI (MEphl LEHTPAIbHOW TEHACHIIMM W KBAHTWIIW PACIIPEICIICHUS) U
Mephl U3MEHUMBOCTU. Y CpEHEHUE NAaHHBIX (CpeaHss BHIOOpOYHAs, MOJa U MeIHaHa BBIOOPKH).
KBantunu pacnpenenenust (IpoOLEHTHWIN, KBapTHIN). Mepsl pa3dpoca gaHHBIX (pa3Max BBHIOOPKH,
JHMCIIEPCHS U CpeIHeE KBaApaTHYHOE OTKIOHEHHE, aCHMMETPHS, dKCIecc). Maest cTaTHCTHYECKOTro
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OIEHKH. TOYEUHbIE U UHTEPBAJIbHBIC OIEHKH MapaMeTPOB
pacnipeneneHus. BpiOopouHas cpenHsss W BBIOOpOYHAs JTUCIIEPCHS KaK TOYEYHBIC OIICHKHU
TFEHEpaJbHOW CpENHEH W TEeHEpaJIbHOM aucnepcuu. JloBEpUTENbHBIE WHTEPBAJIBI ISl OLICHKU
MAaTeMaTUYECKOTO OXHMJAAHUSA U  CPEIHEro KBaAPATUYHOTO OTKJIOHEHHUS HOPMAaJIbHOIO
pacrpeeneHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

W3mepenuss M IIKagbl B HAY4YHBIX MCCJIEIOBaHMUAX (HOMUHATHBHAs, paHroBas,
UHTEpBaJibHasA, aOCOJIIOTHAs wLIKana). ['mmore3sl HayyHble W cTatuctudeckue. Mnes mpoBepku
CTaTUCTUYECKOM rMIOTE3bl. Y POBEHb CTATUCTUYECKOM 3HAYMMOCTH. CTaTUCTUYECKUI KPUTEPUI U
yucio creneHeil cBoOonpl. IIpoBepka rumoTe3 ¢ MOMOLIBIO CTaTUCTUYECKUX KPUTEPHUEB.
CratucTudeckoe pelleHHe U BEepoSTHOCTh oIMOKu. HampaBrneHHble M HEHanpaBJEHHbIE
anprepHatuBbl. CojeprkaTelibHas MHTEpHpeTanus craTucThuyeckoro pemeHus. [lonstue o
[apaMeTPUYECKUX U HEMapaMEeTPUUYECKUX KpUTepusaXx. lIpumepbl mapaMeTpud4ecKux KpUTEPUEB
pa3Inuuii: CPaBHEHHME CPEIHUX 3HAYECHHMM ABYX I€HEPAIbHBIX COBOKYIHOCTEW IIPU MU3BECTHBIX U
HEM3BECTHBIX, HO paBHBIX JUCHEpCcHsX (He3aBHcHMBbIe BbIOOpKH). [IpumMep HemapaMeTpudyeckoro
KpUTEpHUsl CoTacusi pacupeneseHnil («xu-kBaapar» kpurepuit [lupcona).

Koppensauus u perpeccusi BeIM4YrH

Buner cBszelt mexny BennuuHamu. [loHaTne 0 (YHKIIMOHANBHOM, CTaTUCTUYECKOW U
KOPPEJISAIIMOHHON 3aBUCUMOCTH. 3aJaud KOPPEJSIMOHHOrO aHaiu3a. KoppemnsiuoHHas CBS3b
MeXIy BeTHYMHAMU U €€ ToKa3aTenu (Ccuja, HampaBieHue, Ha&KHOCTh); BUIBI CBSI3U (JTMHEHHAs
/ HeNWHEeWHasl, TOJoXKUTeIbHasA / oTpunaTenbHas). KoagduuueHnt koppensmun Kak MmokKazareib
TECHOTHI ¥ HANpaBIIEHUS CBSA3H, ero cBoiicTBa. Koadduiment panrosoit koppensuuu Criupmena /
Kennanna, koaddumuent koppensiuuu [lupcona. 3agaun perpecCHOHHOTO aHaln3a. Y CIOBHBIC
CpeIHue U BBHIOOPOYHOE ypaBHEHHE perpeccuu. IlocTpoeHne mpsMoil JIMHUW MapHOW PErpecCcHu
METOJIOM HAMMEHBIINX KBapaToB. [[IOHATHE O HEMMHEWHOW pETPECCUH.

4. TlepeyeHb YyueOHO-METOAMYECKOr0 oOecredyeHHsl /sl CAMOCTOAITEILHOW PadoThl
o0yuyaruuxcst Mo JUCHHUIJINHE

CamocrosarenbHas paboTa CTYACHTOB fABIsETCS 0c000i (hopMoii opraHuzanuu yueOHOTO
mporiecca, TMPEACTaBIIOmAas co0O0H  IUTaHMPYeMylo, TIO3HABAaTENbHO, OPraHU3alMOHHO W
METOJIMYECKH HAIPABISIEMYIO JIESTENbHOCTh CTYJEHTOB, OPHUEHTHPOBAHHYIO Ha JOCTUXKEHHUE
KOHKDETHOTO  pe3ysbTara, OCYHIECTBISIEMyI0 0€3 TpsMOH  IOMOINM  NPEHOAABATEIIs.
CamocrosarenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOW 4YacThiO yuyeOHOH paboThl M UMeeT
[EeNbI0 3aKpeIUIeHHe W YriyOJieHHe MOJTYYEHHBIX 3HAHWH M HaBBIKOB, TOMCK M NPHOOpETeHHE
HOBBIX 3HAHHM, a TaK)Ke BBIOJHEHHE YUEOHBIX 3aJaHHM, MOATOTOBKY K MPEACTOSIIIUM 3aHATUSAM



u sKk3aMeny. OHa mpenycMaTpHuBaeT, Kak MpaBuiIo, pa3paboTKy pedepaToB, HAMUCAHUE JOKIIAIOB,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHbBIX 33JaHUN B COOTBETCTBUU C y4yeOHOH Mporpammon
(TeMaTHYECKUM TJIAHOM H3YYEHUS AMCUUIUIMHBI). Tema JUisi TaKoro BBICTYIUICHUS MOXKET OBbITh
IIpe/UIoKEHa MpernoAaBaTeaeM Win u30paHa caMHUM CTYJIEHTOM, HO MaTepHuall BBICTYIUIEHUS HE
JOJDKEH — AyOnmupoBaTh — JIGKUMOHHBIM — Marepuan. PedepartuBHBIE — MaTepuan  CIy>KUT
JONOJIHUTENbHON HHpOpManuel ans paboTel Ha MNpakTHYECKUX 3aHATUsAX. OCHOBHas Ieib
JAHHOTO BHJA Pa0OTBI COCTOMT B OOYYEHHH CTYACHTOB METOJAM CAMOCTOSITENLHOW paloTHI C
yueOHbIM MarepuaigoM. [lJii MONHOTBI YCBOEGHHUS TE€M, BBIHECEHHBIX B IPAKTUUYECKUE 3aHATHS,
TpeOyercst paboTa c mepBoMcTOYHMKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSATENBHYIO pPaboTy
CTYAEHTOB €O cIeluanbHOU nurepaTypoil. CienyeT OTMETHUTh, YTO CaMOCTOsATENbHas padboTa
CTYJICHTOB pe€3yJIbTaTUBHA JIMIIb TOTA, KOI'/1A OHA BBIITOJIHACTCS CUCTEMAaTUYECKH, INIAHOMEPHO U
LIEeJICHAIIPABJICHHO.

3amaHus U1 CaMOCTOATENBHOM pabOThl IPEAyCMAaTPUBAIOT HCIIOIB30BaHUE HEOOXOIMMBIX
TEPMUHOB U MOHATUH MO npobiemaruke Kypca. OHU HalleTMBAIOT HAa NPAKTUYECKY paboTy Mo
MPUMEHEHHUIO M3y4aeMoro MaTepHala, MOUCK OMOIMorpaduveckoro mMarepuaia U AJIEKTPOHHBIX
HCTOYHHUKOB MH(OpMALMY, WITOCTPATUBHBIX MAaTepUalIOB. 3a1aHUs [0 CaMOCTOSITEIbHON paboTe
JAI0TCA 110 TEMaM, KOTOpPbIE TPEOYIOT IOMOIHUTEIbHON IPOPAOOTKH.

OOumii o0beM CaMOCTOSATENBHOW pabOThl CTYIEHTOB MO JUCLHMIUIMHE BKJIHOYAET
ayJAUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATENIBHYIO paOOTy CTYIEHTOB B TEUECHHE CEMECTPA.

AymuTopHas caMocCTOsITelIbHass paboTa oOcyliecTBisercss B (opMe  BBIIOJIHEHUS
MUCHMEHHBIX MPOBEPOYHBIX pabOT MO IUCHMIUIMHE. AYIUTOpHAs CaMOCTOSITeIbHas padboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 110 pa3zeaaM JUCLUILIUHBI.

BHreaynuropHas camocTosiTeNbHas paboTa OCyIIeCcTBIsETCs B (hOpMe MOJITOTOBKH K YCTHBIM

BBICTYIJICHUSIM (KOMMEHTHPOBAaHUE PEIICHUs 3aJa4 JOMAIIHUX 3a/1aHuil, U”TOrOBONH KOHTPOJIbHOMN
paboThI, TBOPUECKOTO 3aJaHMS; AOKJIAAbl IO TeMaM WHIAMBHIYaIbHBIX M TPYIIOBBIX HPOEKTOB,

pedeparos).
IIpumepnoe cooepicanue umozo80it KOHMPOILHOU padon

1. 3amanbpr MHOXectBa A4, B, C (xoHeuHble JUOO cueTHbIe/ YHCIOBBIC MPOMEXKYTKH,
00JIaCTH Ha TUIOCKOCTH WJIM B TPOCTpaHCTBe). HallTwm KomMuecTBO 3iieMEHTOB/Mepy
yKa3aHHOTO MHOXKecTBa (Harnpumep, A N (B\(C)).

2. Bo MHOXecTBE ... 33aJaHO OTHOIIEHHE ... MEXAY OJJIEMEHTaMH. OTO OTHOIICHHUE
ABIseTCA: a) QYHKIMOHAJIBHBIM COOTBETCTBUEM; 0) OTHOILIEHHEM SKBHBAJICHTHOCTH;
B) OTHOIIIEHUEM  TOPSJIKA; r) OMekuuen; 1) CAMMETPUYHBIM  OTHOIIEHUEM;
e) peaexcuBHBIM OTHOILIEHUEM; ) TPaH3UTUBHBIM OTHOILICHUEM;
3) aHTUCUMMETPUYHBIM OTHOLLIEHUEM.

3. 3ajgaHHas 4KMCIOBas MOCIENI0BATEIBLHOCTD SBISIETCS: a) Bo3pacTatolieii; 0) yObIBaromei;

B) OTPaHUYEHHOM; T') HIUKJINYECKOI; 1) apubMeTuIecKon MIPOTPECCUEH;

€) TEOMETPUUECKON TpOrpeccuei; k) OECKOHEUYHO Maloif; 3) O0ECKOHEYHO OOJBIION;

1) CTAIlMOHAPHOM; K) CXOJISIICHCS.

VY CTaHOBUTH COOTBETCTBUE MEXKTY YUCIOBBIMHU (DYHKIIUSAMH U UX TpadUKaMHU.

Oyukuus 3anaHa rpaduxoM. HaliTh KonmuuecTBO IEeNbIX 3HAYEHWH apryMeHTa, B

KOTOPBIX IPOU3BOIHAS (PYHKIIMH MTOJIOKUTEIbHA.

6. BeposTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCIOJB3YeTCs] KOMOMHATOPHBIN OO
reOMETPUUYECKUIN NOIXO0/] K BEIUMCIIEHUIO BEPOSITHOCTH).

7. JuckperHasi ciydyaiiHas BETMYMHA 3a/laHa 3aKOHOM pacrpezesieHus: / HempepbIBHAS
cliyyailHasg BeNMYMHA 3aJaHa IUIOTHOCTBIO pacrpenenenus (rpaduuecku). Haiitu
BEPOATHOCTh TOrO, YTO JaHHas BEIMYMHA NPUHHUMAET 3HA4YeHHe, MpUHAAJIeKaIlee
YKa3aHHOMY IIPOMEXYTKY.

8. Xom mpomecca ... ONWCHIBaeTCA  3aJaHHOHW  SIBHO  WJIM  PEKYPPEHTHO
IIOCJICI0BATEIBHOCTBIO 3HAYEHUH BEJIWYMHBI ... B COOTBETCTBYIOLUIUE MOMEHTHI

ok~



10.

koo

oo E

BpeMeHH 100 3a1aHHON SBHO (hyHKIMEH BpeMeHU. HaiiTu 3HaueHue 3Toi BEeTUYMHBI B
3aJJaHHbIII MOMEHT BpEMEHH; HauOoJbIllee BO3MOXHOE 3HAUYEHUE 3TOW BEIMYUHBI,
HaVMEHBIIIEE BO3MOKHOE 3HAYECHHE OTOM BEIMYMHBI;, IPEACIIBHOE 3HAYEHHUE OSTOU
BEIMYMHBI B OTHAJCHHOM OyAyiieM, eciau OHO cyuiectByeT. OxapakTepu3oBaTh
NOBEJICHUE BEIMYMHBI B TEPMUHAX BoO3pacTaHus/yObIBaHUs, OrPaHHYCHHOCTH,
HNEePHOIUYHOCTH/IIMKIINYHOCTH H T.I1.

BennuuHa ... 3amaHa pe3ysbTaTaMu HECKOJIBKUMX HM3MepeHui. lIpencraButh NaHHYIO
BbIOOpPKY 3HAu€HUIl cilyyaillHON BeJMYMHBI B BHUJE BapvaluoHHOro psaa. Iloctpouts
MOJIUTOH, TUCTOTPaMMy, HAaWTH MOJY, MeIWaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOUYHYIO H
CpelHee KBaIpaTUYHOE OTKJIIOHEHHE, OLEHUTh MaTEMATHYECKOE OKMUJAHUE CIydalHON
BennuuHbL. [IpaBnomonoOna nu rumore3a (Cyas MO TOJUTOHY, THCTOTPaMME), 4YTO
TeHEpaJlbHasl COBOKYIIHOCTb pacCIpelelieHa PaBHOMEPHO? HOPMAJIbHO? IPOBEPUTH
HanboJiee NpaBIoNo100HYI0 THIIOTE3Y NIPU 33JaHHOM YPOBHE HAJJEKHOCTH.

B xone skcnepuMeHTa B OCHOBHOM M KOHTPOJIBHOM TpYIIE IIOJY4YEHBl 3aJlaHHBIC
3Ha4YEeHMUs H3MepsieMoro mnapamerpa. I[IpoBepuTh rumoresy O CTaTUCTUYECKOU
3HAYUMOCTHU PA3IMYUI MEKIY IPyIIIaMH.

Ilpumepnoe codepircanue umoz06020 meopueckozo 3a0aHus

[Ipogymats HaboOp mapaMeTpoB, KOTOPBIMH MOXHO 33aTh YKa3aHHBIM OOBEKT.
Bbiaenute MHOXKECTBa BO3MOXKHBIX 3HAUEHMH O3THUX IapaMeTpoB, Olepaluy,
OIpeJIeJIEHHbIE Ha 3TUX MHOXKECTBAX U CYLIECTBEHHBIE s 3aJaHus o0bekTa. Onucarb
CYLUICCTBEHHbIE  CBOMCTBA OOBEKTa C  IIOMOIIbIO  OTHOUIEHUH  (IIOCTPOUTH
MaTeMaTH4ecKyto Mozens). [locTaBuTh 3amauy, OTHOCSILYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOLIME NpeoOpa3oBaHUsl MOJENHU, 110 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BeNMUYMHY, 3aJaHHYIO PE3YJIBTATAMHM HECKOJIBKUX M3MEPEHUN B yKa3aHHBIC
MOMeHThl BpeMeHu. ChopMynupoBaTh 3ajiady, CBSI3aHHYIO C IPOBEPKOIl TMIOTE3bI O
XapakTepe paclpeesIeHNs BEIUUYUHBI ¢ TEYEHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IpeiokuTh BapraHThl, KOTJa MpaBIonogoOHa OyJaeT TUIoTes3a o
TOM, YTO BEJIMYMHA U3MEHSETCS C TEYEHHWEM BpPEMEHHU IO JIMHEHHOMY 3aKOHYy? IO
KBaJpaTUYHOMY 3aKOHY? IO AKCIOHEHIMAJIbHOMY 3aKOHY? MO JOrapupMHUECKOMY
3akoHy? IlpennoxuTh WMHOW THUN (PYHKUMOHAIBHOM 3aBUCMMOCTH, OMMCHIBAOLIEH
u3MeHeHHe BeMn4MHbl. CKOJIBKO MapaMeTpoB B BBIOpaHHOM 3akoHe? MOXKHO JM Kak-
700 OLIEHUTH BEPOSATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOSI U3 TAaHHBIX?

Ilpumepnulii nepeuenv mem pegpepamos

CpaBHEHME pa3IMYHBIX KPUTEPUEB MPOBEPKH CTATUCTUYECKHUX THIIOTES.

ITocTanoBKa 3a1a4u JUCIIEPCUOHHOIO aHAJIM3a U OCHOBHBIE IIOAXO/BI K €€ PEILICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3A U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTanoBKa 3a1a4M KJIIACTEPHOI'O aHAIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.
[IpmeHeHne KOMIIBIOTEPHBIX CPEeA ISl CTAaTUCTHYECKOI 00pabOTKH TaHHBIX.

Ilpumepnutit nepeuenv mem UHOUBUOYATbHBIX / ZDYNNOBIX NPOECKM 08

Maremarnueckast MOJIETb CPAaBHEHHUS CPEAHUX 3HAYEHHH IBYX COBOKYITHOCTEH.
MaremMaTHueckasi MOJI€Tb UCKIIIOUEHHUS TPYOBIX OMNOOK HAOIIOACHUH.
Maremarnueckast MOJIEb CPABHEHUS JTOJIEH NTPU3HAKA B IBYX COBOKYITHOCTSIX.
MaremMarnueckast MOJEIb CPAaBHEHHUs TUCIIEPCUI ABYX COBOKYITHOCTEM.
MaremaTtnueckass MOJEIb OLICHKM YHCIOBBIX 3HAYEHUM IIApaMETPOB paclpeiciICHUs
(MaTeMaTu4ecKoro 0>KMIaHus PaCIpeACICHUS).



6. MaremaTnueckass MOJAEIb OLEHKH YHUCIIOBBIX 3HAYCHUU HapaMeTpoB pacIpeaesieHUs
(mucmiepcuu pactpeecHus).

7. MaremaTryeckas MOJIENb UCCIEIOBAaHMs 3aKOHA PACTIpe/IC/ICHHs TIPU3HAKa.

8. MaremaTrdeckast MOJIENb OIIEHKH OJHOPOIHOCTH JIBYX BHIOOPOK.

9. MaremaTnueckasi MOJI€b OLICHKH KOPPEISLMOHHON CBSA3U MEXIY BEIMYMHAMH.

10. Maremarnydeckasi MOJIEIb TIOCTPOEHHS TIPSIMOM JINHUHM PETPECCHU BEJTHYHH.

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem e
UCNOIb306aNb YUEOHO-MEMOOUYEeCKUEe MAMEPUATBL:

1. BnagoBa E.B. OcHOBbI Maremarudeckoii o0paOoTku uHPOpMAIUU: y4eOHO-
METOAMYECKHUE  PEKOMEHIAIMU I OakaJaBpOB  HAINpaBJICHUS  IMOATOTOBKHU
«[lemarormueckoe obOpazoBanue». / BmamoBa E.B., MakeeBa O.B., Cubupesa A.P.,
®omnanoBa E.B., LeranoB A.B. — Vaegaock: ®I'bOY BO «Yal'llY um. H.H.
VaestHoBay, 2017. — 43 c.

2. CrprokoBa ['.A. MeTtoasl MaTreMaTHYeCKOW CTATUCTUKH B ICHUXOJIOTO-TIEIarOTHYECKUX
uccieoBaHmsIx: YuyeOHo-MeTogmueckoe mocobue / I.A. CrprokoBa. — YIBSHOBCK:
®OI'bOY BO «Yal'TlyY um. U.H. YaesuoBa», 2017. — 91 c.

3. DIIeMEHTBI TEOPHH BEPOSTHOCTEH, MATEMATHYECKON CTAaTHCTUKH M aHAJM3a CHCTEM
MaccoBoro oobcnmyxkuBanus. Yacte 1. BBegeHue B Teopuro BepostHocTeif. Kparkuii
I/ICTOpI/IqGCKI/Iﬁ 9KCKYpC: yqe6Hoe nocodue Jyisi TOJITOTOBKH 0akaIBpOB U MAaruCTpOB
HemaTreMaTHUYECKUX HarpaBieHult / coct. H.A. BonkoBa, H.B. TI'myxosa. — Yapsunosck: Val'TlY
umenu M.H. Yapsnosa, 2017. — 96 c.

5. HpI/IMeprIe OICHOYHbIC mMaTrepuajabl  JJA MPOBECACHUA  TEKYLIETro KOHTPOJIHA
YCnneBaeMoCTH U HpOMe)ICYTO‘IHOﬁ aTTeCTalluu 06yqam1unxcs1 Mo AMCHUIIJIMHE

Opraﬂmaunﬂ N NMPOBEACHUEC aTTECTAMU CTYACHTA

®I'OC BO B coorBeTcTBUM ¢ HpuUHIUNAaMU boiloHCKOro mporecca OpUEHTHPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COO0IleHre 00yJaroneMycsi KOMIUIEKCa TEOPETUUECKUX 3HaHUM, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — JAWHAMHUYECKOro Habopa 3HAHUM, YMEHM, HaBBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPBIE TIO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyZa ¥ YCIEUIHO NpOoQPeCcCHOHATbHO Pealn30BbIBATHCS.

B npornecce oueHkn 6akanaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPAAUIMOHHBIE, TaK U
MHHOBAIlMOHHBIE THIBI, BUAbl U (GOpMBI KOHTpOJds. [Ipy 3TOM NOCTENEHHO TpaIULMOHHBIE
CpeACTBa COBEPIIECHCTBYIOTCSI B pycje KOMIETEHTHOCTHOTO TIOJX0/a, a WHHOBAIMOHHBIC
CpeZACTBa alalTHPOBAHBI [T TIOBCEMECTHOTO MPUMEHEHUS B POCCUIICKON BY30BCKOM MPaKTHKeE.

Leas mpoBeneHHsi aTTeCTAlMH — IPOBEPKa OCBOSHHS 00pa30BaTENBHON MPOTpamMMBbI
JTMCLUUIUIMHBI-IPAKTUKYMa Yepe3 cpopMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.

IIpomexyTouHas aTTecTalUsl OCYIIECTBISETCS B KOHIIE CEMECTPA U 3aBEpIIACT U3yUYECHUE
JMCLUIUIMHBL, TIOMOTaeT OICHUTh KPYIHBbIE COBOKYMHOCTH 3HAaHMA M yMEHHi, (popMHpoBaHUE
ONPEACICHHBIX KOMITETCHIUMN.

OLEHOUHBIMH  CpeICTBAMM  TEKYIIEro  OLEHHBAHUSA  SIBIISIOTCS: MaTepHabl
CaMOCTOSITENTFHBIX PaboT. KOHTpONb yCBOSHHS MaTepuana BeleTCsl PEeryJsIpHO B TEUEHHE BCETO
ceMecTpa Ha MPaKTHYECKUX 3aHATHSIX.

Ne CPEJICTBA OLIEHUBAHWSI,

/11 HCIIOJIb3yEMBbIE JIJISI TEKYIIETO O6pa3zoBaTenbHbIC
OILICHUBAHUA I10OKA3aTCIIsL pCSYHI:TaTBI OUCHUIIIINHBI

(dhopMHUPOBaHMS KOMIIETEHITUN

1. OuneHoYHBIE CPEICTBA OP-1. 3Haer 0 BO3MOXXHOCTH HPHUMEHEHUS




JIS TEKYIIeld aTTecTalun

OC-1 CamocrosiTenpHas padbora
OC-2 CamocrosrenbHas padora
OC-3 CamocrosiTenpHas padbora
OC-4 CamocrosrenbHas padora
OC-5 CamocrosiTenpHas padbora
OC-6 CamocrosrenbHas pabora
OC-7 CamocrosiTenpHas padbora
OC-8 CamocrosrenbHas padora
OC-9 HUroroBast KOHTpOJIbHAs
pabota / TBopueckoe 3aganue /
Pedepar / [Ipoekt

2. OueHo4HbIE CpeACTBa
JJIsl MPOMEKYTOYHOM aTTecTAlNU

0OC-10 3auér B popme ycTHOTO
cobecel0BaHUsA

0a30BBIX MaTEMaTHYECKUX KOHCTPYKLUMM s
(dhopManu3anuu u npeacTaBIeHus HHPOPMAIH
OP-2. VYwmeer omnpeneisiTh W HCIOJIb30BAThH
BO3MOYXHOCTH MIPUMEHEHUS 0a30BbBIX
MaTeMaTHYeCKHUX KOHCTPYKIUH JUTSE
(dhopManu3anuu u MpeacTaBIeHus HHPOPMAIHH
OP-3. 3Haer 0 BO3MOXHOCTH NPUMEHEHUS
MaTEMaTHYeCKUX CTPYKTYp JJs  OMHCAHUSA
nHpopmaruu Ha dhopmabHOM SI3BIKE
MaTEeMaTHKU

OP-4. VYwmeer omnpenenirb M HUCIOJb30BATh
BO3MOXXHOCTH TPUMEHEHHUS MaTeMaTHYEeCKHIX
CTPYKTYp JUid oOmnucaHusi uHpOpMaluu Ha
(hopMaIbHOM SI3BIKE MATEMATHKHU

OP-5. 3Haer 0 BO3MOXHOCTH MpPUMEHEHUS
MaTEMaTHYECKUX CTPYKTYp VIS MCCICAOBAHUS
nHpopmauu Ha hopmabHOM SI3BIKE
MaTEeMaTHKU

OP-6. VYmeer ompenensTh W UCIHOJIb30BATh
BO3MOXXHOCTH TNPUMEHEHHUS MAaTeMaTHYEeCKHX
CTPYKTYp JJIA HCCIeNOBaHUS WHGOpMAUU Ha
(hopMaIbHOM sI3bIKE MaTEMATHKU

OP-7. 3Haer 0 BO3MOXXHOCTH HPUMEHEHUS
MaTeMaTHYeCKUX MOJeNe I HCClIeAOBaHUS
JETEPMUHUPOBAHHBIX IPOLIECCOB (SIBJICHMI) Ha
(hopMaIbHOM SI3bIKE MATEMATHKHU

OP-8. VYmeer ompenensTh W UCIHOJIb30BATh
BO3MOXXHOCTH TNPUMEHEHHUS MaTeMaTHYeCKHX
MoJeIen hiae: s HACCIIEeN0BaHUI
JNETEPMUHUPOBAHHBIX TPOIIECCOB (SBICHMI) Ha
(hopMaIbHOM SI3BIKE MATEMATHKHU

OP-9. 3Haer 0 BO3MOXHOCTH MpPUMEHEHUS
MaTeMaTUYeCKUX MOJeNeH i HCCIe0oBaHUs
CTOXaCTHUECKHUX TPOIECCOB  (SBIEHHI) Ha
(hopMaIbHOM SI3BIKE MATEMATHKHU

OP-10. VYmeer ompeneisiTh U HCHOIb30BATh
BO3MOXXHOCTH TPUMEHEHHUS MaTeMaTHYECKIX
MOJIeTIell NS MCCIEAOBAaHUS CTOXAaCTUYECKHX
MpoIiecCOB (sIBIEHWN) Ha (POpMaIbHOM S3BIKE
MaTEeMaTHKU

Mamepuanst, ucnoiv3yemoie 011 MmeKyuie20 KOHMpPONsA yCneeaemocmu
o0yuarwuxca no OucyunIuHne

OmnucaHue OIIEHOYHBIX CPEICTB U HEOOXOJUMOro 000pyHOBaHMs (JAEMOHCTPALMOHHOTO
MaTepuana), a TakK >Ke€ MpoUeAypbl M KpPUTEPUHM OLIEHHWBAHHUA HWHAMKATOPOB JOCTHXKECHHUS
KOMITETEHIIMI Ha pa3IWYHbIX dTanax ux GOopMUPOBaHHUS B MPOIECCE OCBOEHUSI 00pa30BaTeIbHOM
[IporpaMMBl IpeacTaBiieHbl B PDOHIE OLEHOYHBIX CPEACTB IS TEKYIEro KOHTPOJIS yCIIEeBAEMOCTH
U TPOMEXKYTOYHOM arrecTaluu 1Mo AucuuiuiiHe «OCHOBBI MaTeMaTHuecKod oO0paboTKu

uHpOpMALUN».




Mamepuaﬂbl, ucnojb3zyemole onsa RPOMENHCYMOUHO020 KOHmMPOJia ycnesaemocmu

o0yuarouuxca no OucyunIuHne

OC-10 3auéT B hopMe ycTHOIrO codece10BaAHMS

IIporpamma 3auéra

Pasznes 1. MaTemaTuyecKue KOHCTPYKIIUU M MOJIEJIU

1.

10.

11.

MHoOXeCTBa, OCHOBHBIE OIlIEpallMd HaJ MHOXKECTBaMHM.  UMCIIOBBIE MHOKECTBA
(MHOXKECTBa HaTypaJIbHBIX, LIEJIbIX, PALMOHAIBHBIX, AEHCTBUTEIbHBIX YHcen). Yuciopas
IIpsiIMasi, YUCJIOBBIC IIPOMEIKYTKH.

UucnoBas IIIOCKOCTh, AE€KAPTOBBI KOOPAMHATHI, BEKTOPBI Ha IJIOCKOCTU. TpexMepHoe
MPOCTPAHCTBO, MHOTOMEPHOE MPOCTpaHCTBO. J[nmmHa, ruomans U 00BEM Kak Mepa
MHO’K€CTBa. PaccTosiHnE MEX Iy 2JIEMEHTAMH MHO>KECTBA.

OTHolIEHNE BKIIIOUEHUS MHOXECTB U €ro cBoiicTBa. OTHOILIEHUS 3KBUBAJIEHTHOCTH U
kinaccupukanus. [Ipumepsl OTHOIIEHUH SKBUBaJIeHTHOCTH. OTHOLIEHHUS NOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

@DyHKIMOHANBHAS 3aBUCUMOCTb, obliee nmoHsTtue ¢pyHkuuu. OOnacTh onpenesieHus U
MHOXeCTBO 3HaueHnH pynkun. Kommnosunus ¢pynkuuii. Bzaumao oOpaTHbie QyHKINH.
ITpumepsr.

Maremarnueckoe MOJECIIMPOBAHNE ABJICHUSA (mpouecca) c MIOMOUIBIO
[OCJIeI0BATENbHOCTH, (YHKLIUHU. DTaIlbl MOCTpoeHHst Mojenu. [loHsATHe O AMCKPETHBIX
1 HENPEPBIBHBIX MO/IENsAX. ONTUMU3ALMOHHbBIE MOJIEIIH.

YucnoBble (YHKIMH OJHOW JECHCTBUTEIBHOM IEPEMEHHOW KaK MaTeMaTH4ecKue
MOJIeNI  SIBJIEHUH (mporieccoB). MOHOTOHHBIE, OTpaHUYEHHBIC, YETHbHIC/HEUETHBIC,
nepuoindeckrue GyHKINH.

UucnoBele  MOCHEAOBATEIBHOCTH  Kak  (YHKUMM  HATypaJlbHOM  IEepeMEHHOM.
MOHOTOHHBIE, OTPAHUYEHHBIE, HUKIINYECKUE IT0CIIEI0BATEIbHOCTH.

Apudmernueckas nporpeccus U JMHEHHas (QYHKIMs, TeOMETpHYecKas Mporpeccus u
nokaszaTeiabHass (YHKIUS. COIOCTaBJICHUE JAUCKPETHOH M HENpephIBHOM MOAEIH
3aBUCHMOCTH BEJINYUH (CBOMCTBA, rpapuKu).

Cayuvaiinple cOOBITHSI, KOMOMHATOPHOE ONpEAETICHUE BEPOSTHOCTH, F€OMETPUYECKOE
onpeeraeHue BepoITHOCTH. [IoHATHE 0 CTOXaCTUYECKUX MAaTEMATUYECKUX MOJIEIIAX.
JIUCKpeTHBIE Clly4allHble BEIMYMHBI, 3aKOH pacmpelneiaeHus. Marematudeckoe
OKHMJIaHWE M JIACIIepCUsl TUCKPETHOW ciaydalHOM BenwuuHbl. [loHATHE O mapamerpax
pacrpeneieHus.

HenpepsiBHBIE CclydaliHbIE BEIWYMHBI, IJIOTHOCTh pacmpeneneHus. MareMatndeckoe
OKHMJIaHUE U JUCIIEPCUS HENPEPBIBHOU ClydallHOM BenuduHbl. [IoHATHE O mapamerpax
pacnpenenenus. PaBHOMepHOe pacnpelelieHne, HOPMAIBHOE PpAaCHpelelcHue Kak
CTaHJapT.



Paznen 2. MaTtemaTnueckasi 00padoTka nHpopmMaumnu

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mume cBeaeHUs O BBIOOPOYHOM MeToje. | eHepanbHas COBOKYITHOCTh M BBIOOpKA,
nepBuYHas 00pabOTKa JaHHbIX. BapuanumoHHble psAAbl W HUX  TpaduuecKoe
IpeJCcTaBIeHUE (TTOJIUTOH, TUCTOrPAMMA).

IlepBuuHblE onucaTeNbHblE CTATUCTUKH: MEpbl IOJIOKEHHMs (Moja, MeIuaHa,
BbIOOPOYHOE CpeHee, KBAaHTUIM) U MEpbl U3MEHUUBOCTH (pa3Max, TUCIEPCHsl, Cpe/lHEe
KBaJIpaTUYHOE OTKJIOHEHUE).

OOme uaen CTaTUCTUYECKOIO OLCHMBAaHUS. TOYHOCTh M HAA&KHOCTb OLIEHKH.
ToueuHble U UHTEPBAJIbHBIE OLECHKU. [IprumepbI.

Cpennsss BbIOOpOYHasi, MOJA, MEJUaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCKOro
OKUJAaHUs clTydyailHOW Bean4HuHbl. OLIEHKH TUCIEPCUH CIIy4YailHOM BETMYMHBI.

[Tpunuun npaktudeckoil yBepeHHoOcTH. CTaTUCTUYECKHUE TMIIOTE3bl U OOLIMe HIEH UX
npoBepku. OmuOKU nepBoro U BToporo pona. Cratucruyeckuii kpurepuid. Ilonstie o
[IapaMEeTPUYECKUX U HEMAPAMETPUUECKUX KPUTEPUSIX.

Cxema MpoBEepKH T'MIIOTE3bl C MPUMEHEHUEM IapaMETPUUECKOr0 KPUTEpUs Pa3IUUuUi.
Cxema npoBEpKHU TMIOTE3bl C IPUMEHEHUEM HENAapaMeTPUUECKOr0 KPUTEPHUS COIIacus
pacupeneneHuid. [Ipumepst.

Bunsl cesazeit mexny BenuunHamu. [ToHATHE O (QYHKIMOHANBHOM, CTAaTUCTUYECKON U
KOPPESLMOHHON 3aBucuMocTu. KoppensuunoHHas CBA3b MEXIYy BEIMUYMHAMU U €€
IIOKAa3aTeNH.

KoadduumeHT koppensnuu Kak IMoKa3aTellb TECHOTHl M HAIPABJICHUS CBSI3U MEXKIY
BEJIMYHMHAMH, €0 cBocTBa. [IpuMep BrIunCiIeHNUS.

[lonaTe o0 3amadax KOPPEINSIUUMOHHOTO M PETPECCHOHHOIO aHainm3a. Merox
HAaMMEHBIINX KBAaJPATOB B PELIECHUM 3a1auu perpeccun. IlapHas nuHeliHas perpeccus.

B koHI1e n3yueHust TUCIMITIIMHBI TOIBOASTCS UTOTU pabOThI CTYAEHTOB Ha JIEKLIMOHHBIX U
MPaKTUYECKUX 3aHATUSAX IIyTEM CYMMUPOBaHUsS OaJIJIOB, HAOPAHHBIX B TEYEHUE CEMECTpA.

KpnTepml OlleHUBAHMA 3HAHMII oﬁyqalonmxca o JTMCIHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaouWuUxcs

ITocemenne Pabora Ha
ITocemenne ..
N MPAKTHYECKUX | MPAKTUYECKUX | 3a4éT
JIEKIIUH o
3aHATHI 3AHATUAX
Pasz0annoBka no 10 x 1=10
6 x 1=6 OayuIOB 152 6anna 32 damna
3 BHJIaM paboT 0aJIoB
cemectp | CymMMapHbIi 6 6ayioB 16 6amnoB 168 Ganna 200 GannoB
Makc. 0anI max max max max

Kpumepuu oyenusanus pabomwl obyuarowezocs no umozam 3 cemecmpa

Baaasl (2 3E)
«3a4TEHO» 6oxee 100
«HE 32YTECHO) 100 u meHee

6. MeToanueckue yKazaHus JJIsi 00y4AWMINXCS M0 OCBOCHH IO U CIUTLINHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT 00y4aromuXxcsl TOCEMIEHUS JIEKIWA, aKTUBHOU
pa6OTbI Ha TPAKTUYCCKUX 3aHATUAX, BBIIIOJHCHHUA BCCX y‘IGGHBIX 3aI[aHHﬁ npenoaaBareiid,
O03HAKOMJICHHS C OCHOBHOM W JIOMOJIHUTEIBHON JTUTEPATYPOH.




3anuch JeKnMu — oaHa u3 (HOpM AaKTUBHOW CaMOCTOSATEIBHOM paboThl 00y4aromuxcs,
TpeOyrolasi HaBbIKOB M YMEHHsI KPaTKO, CXEMAaTUYHO, TIOCJIE0BATENILHO U JIOTHYHO (PUKCHPOBATh
OCHOBHBIE TIOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (HOPMYITHUPOBKU. B KOHIIE JEKIMM MPEroaaBaTellb
ocTaBisgeT BpeMms (5 MMHYT) AJs TOro, 4YTOObl OOydaroluecs HMeNd BO3MOXHOCTb 3aJaTh
YTOUHSIIOIIIE BOIPOCHI [0 H3ydyaeMOMy MaTepuany. M3-3a HEZOCTAaTOYHOrO KOJIMYECTBA
ayJIMTOPHBIX 4YacOB HEKOTOpbIE TEMbl HE YAAeTcsi OCBETUTh B IIOJIHOM 00BbEME, I03TOMY
IpernoAaBaTeib, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPBIE BONPOCHI BBIHOCHUT Ha CAaMOCTOSITEIBHYIO
paboTy CTYIEHTOB, PEKOMEHysd Ty WM MHYIO Jureparypy. Kpome 3toro, Juisd jydiiero ocBOCHuUs
MaTrepuasia M CUCTEMAaTH3allMd 3HAHMK 10 AMCIMIUIMHE, HEOOXOJMMO IOCTOSIHHO pa30ouparh
MaTeprallbl JIEKIUH 10 KOHCIIEKTaM M y4eOHbIM IHocobusaM. B cirydae Heo6xoaumocT oOpaiarbes K
HPENoIaBaTeNto 3a KOHCYIbTAIUEH.

IToaroroBka K NPaKTHYECKUM 3aHATHSM.

[Ipy MOArOTOBKE K NPAKTUYECKUM 3aHATHAM CTYICHT JOJDKEH H3Y4YUTh TEOPETUUECKHUN
Marepuasl 1Mo TeMe 3aHATUS (MCIOJb30BaTh KOHCIEKT JIEKLHM, M3y4yUTh OCHOBHYIO JIMTEpPaTypy,
O3HAKOMUTHCS C JIOMOJTHUTEIHHOM JINTEPATYPO, IPU HEOOXOIMMOCTH JOTOJHUTH KOHCIICKT, J1eNIas
B HEM COOTBETCTBYIOIIME 3allMCH U3 PA3IMYHBIX HCTOYHHUKOB). B ciydae 3arpynHeHuit,
BO3HHUKAIOIINX TIPU OCBOCHHM TEOPETHYECKOr0 MaTepHana, CTYAEHTY ClelyeT oOparaTrbes 3a
KOHCYyJbTallUel K IpernojaBarento. Vs Ha KOHCYJbTALMIO, HEOOXOIUMO XOpPOIIO MpPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Havasne npakTH4ecKoro 3aHATUS MPENoAaBaTelb 3HAKOMUT CTYIEHTOB C TEMOM, OIJialaer
IUIaH TIPOBENICHUS 3aHATHS, BBIIACT 3aJaHus. B TeueHWe OTBEICHHOrO BPEMEHH Ha BBIOJIHEHHE
paboThl CTYICHT MOXKET 00paTUThCS K MPEroaBaTellio 3a KOHCYJIbTallle Win pazbsicHeHus M. B
KOHIIE 3aHSATHS IIPOBOJUTCSI ITPUEM BBIITOJTHEHHBIX 3aJaHUH, COOECEJOBAaHNE CO CTY/ICHTOM.

Pe3ynbTaThl BBINOIHEHHS MPAKTUYECKUX 3/1aHUN OLIEHMBAIOTCS B OajllaX, B COOTBETCTBHU C
OaITbHO-PEHTUHTOBOI CHCTEMOM YHUBEPCUTETA.

Ili1aHbl IPAKTHYECKUX 3AHATHH

Bauamue 1. Hccneoosanue muodicecms u OMHOUICHUL
Marepwuain Jijiss OCBOCHUS
1. Buabl MHOXKECTB.
2. Ormepanuu HaJy MHOXKECTBA U UX rpaduueckas ULTIOCTpaIIHsl.
3. UwmcnoBple MHOXKECTBA WM YHCJIOBBIE TPOMEKYTKU: aHAJIUTHYECKOE M Tpaduieckoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
4. MuoxecTBa Ha KOOPJMHATHOMW IUJIOCKOCTH: AaHAJIMTHYECKOe ©  rpaduyueckoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
5. bunHapHbIe OTHOLIEHUS U X CBOWCTBA.
6. OrobpakeHHss MHOKECTB U MX BUJIBI.

3anamue 2. Ilocmpoenue OemepmMUHUPOBAHHBIX MAMEMAMUYECKUX Mooenell 3a8UcCUMocmen
8eUYUH
Marepuan /11 OCBOCHHS
1. Buager Marematmdeckux — Mojened.  OTambl  TOCTPOEHWUS W HCCIEIOBAHUS
MaTeMaTU4eCKOU MOJIEINH.
2. UwmcroBsle  TIOCICNOBATEIBPHOCTH KAk  JWCKPETHBIC  JIECKPUNTHBHBIC  MOJICITH
JETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsle GyHKITUN KaK HEMPEPHIBHBIC TECKPUNITHBHBIC MOJEITH JIETCPMUHUPOBAHHBIX
MPOIIECCOB.
CBoiicTBa Mocne0BaTeIbHOCTEH U (DYHKIIMI KaK XapaKTePUCTUKH MPOIIECCOB.
OnHonapaMeTpuyYecKue ONTUMHU3AIMOHHBIE MAaTEMATUYECKUE MOJIENIHM MMOCTPOCHHbBIEC Ha
OCHOBE (PYHKITUH U UCCIEayeMble cpeicTBaMu TU(depeHITNaTbHOTO HCUUCICHHUS.

ok~



3auamue 3. [locmpoenue cmoxacmuieckux Mamemamuieckux mooenel 3a8ucumocmett 8eIuduH
Matepuai 1yt OCBOSHUS

1.

ok wn

BepositTHOCTh  cilydalilHOTO COOBITHS Kak Mepa BO3MOKHOCTH €r0 HAaCTYILJICHUS.
PaznuuHble OAX0/IbI K ONPEIEIEHUI0 BEPOSTHOCTH CIIy4alfHOI'O COOBITHSL.

Cxema KOHEUHOTr0 YMClla PaBHOBO3MOXHBIX UCXOJI0B.

Cxema GeCKOHEUHOr0 yKciia paBHOBO3MOXKHBIX HCXOO0B.

MogenupoBaHue TUCKPETHBIX CIy4alHbIX BEJIMYHH.

MonenupoBaHue paBHOMEPHBIX HENPEPBIBHBIX CIIy4alHbIX BEJIUYHH.

HccnenoBanne HENPEpPBIBHBIX CIy4YalHbIX BEJIMYMH HAa OCHOBE TIpaduuecKoro
IIPEJICTaBJICHUS IINIOTHOCTH BEPOSITHOCTH.

3anamue 4. Ilepsuunas oopabomka cmamucmuieckou uHgphopmayuu
Marepuan Ui OCBOCHUS

1.
2.

.

5.
6.

BapuanoHHbIe psAabl U UX BUJBL.

I'paduueckoe u300pakeHHE BApUAIMOHHBIX  PSAIOB: IOJHIOH, THUCTOrPaMMa.
JnarpamMmel.

CpenHue BeIMUMHBI BApUALMOHHOTO psijia: cpelHss (BbIOOpOUHas), MeIMaHa, Moja.
Ilokazarenu BapualuMu BapUALlMOHHOIO psAa: pa3Max BapbUPOBAaHMs, IUCIEPCHUS,
CpelHee KBaJApaTUYHOE OTKIOHEHHE.

Cratuctuueckoe oueHuBanue. TOYHOCTh M HaIEXKHOCTh OLIEHKH.

ToueuHble ¥ HHTEPBAJIbHBIE OLIEHKU ITapaMeTPOB F'€HEPAIIbHON COBOKYITHOCTH.

3anamue 5. U3yuenue napamempos pacnpeoenenuii 8elUyUH Ha OCHO8€ 8blOOPOUHBIX OAHHBIX
Marepwuai Juisi OCBOCHUS

1.

2
3.
4.
5

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPUPYIOILasi TUIIOTE3bI.

CraTtucTudeckuii KpUTEpU. Y pOBEHb 3HAYMMOCTH U MOITHOCTb KPUTEPUSL.

OmubKy epBOTO ¥ BTOPOTO PO/JIa.

Kputnueckast 061acth 1 06JaCTh IPUHATHS THIIOTE3HI.

[IpoBepka rumorTe3 O paBEHCTBE 3HAYEHUW MapaMETPOB PACIPEICICHHI: CpaBHEHUE
CPEIHUX 3HAUYEHUH JBYX FE€HEPAJIbHBIX COBOKYITHOCTEN IIPU U3BECTHBIX U HEU3BECTHBIX,
HO paBHBIX AMCTIEPCHUSX (HE3aBUCHUMBbIE BHIOOPKH).

3ansamue 6. Uzyuenue cesseil mexHcoy 8eIUYUHAMU HA OCHOBE 8b1OOPOUHBIX OAHHBIX
Martepuan 115 OCBOSHUS

1.
2.

3.

4.
S.

OyHKIIMOHAIBHAS, CTATHCTUYECKAsE M KOPPEISIIMOHHAS 3aBUCUMOCTb.

KoppensuuonHas cBsA3b MeXAy BeIUUYMHAMHM U €€ IoKa3zaTelu (CWia, HalpaBJeHUE,
HaJIEKHOCTD).

Koadduunent koppensiuu Kak MoKa3aTeldb TECHOTHI M HalpaBJIEHUs CBS3U, €ro
CBOMCTBA.

Bri6opounsiii k03¢ duiinent panropoii koppensunn Cnupmena / Kengamia.
Bri6opounsiii koaddunuenT koppensiuuu [Tupcona.

Bauamue 7. Annpoxcwwauwz 8€eJIUYUH HA OCHoe6€e 6bl60p01{Hle OaHHBIX
Martepuall 11l OCBOSHUS

1.

2
3.
4.
S.

3aja4n KOPPENSIIMOHHOTO U PErPECCHOHHOTO aHAIN3A.

YcoBHBIE cpeIHNE U BRIOOPOYHOE YPABHEHHE PETPECCUH.

MeTOJIOM HaNMMCHBIINX KBaJApPaTOB.

[TocTpoeHue npsiMOi IMHUU MTAPHOU PErPECCUU METOJIOM HAUMEHBIIIMX KBAJIPATOB.
[ToHsiTHE O HENMMHEWHOW PETPECCUU.

3anamue 8. H3zyuenue xapakmepa pacnpeoenenuii 8elUdUH Ha OCHOBE 8b100POUHBIX OAHHBIX
Matepuai 1j1si OCBOEHUS

1.

[TonsiTHe 0 MapaMeTpUYECKUX U HEMapaMETPUUECKUX CTATUCTUYECKUX KPUTEPUSIX.



2. Ilpumep HemapaMeTpHUECKOTO KPUTEPUS COTIacus pacipeaeneHuii: kputepuii [lupcona
«XU-KBagpaT».
3. IIpoBepka runoTe3sl O XapaKTepe pacHpeeIeHus..

3anamus 9-10. Mamemamuueckas obpabomka pe3yrbmamos HaOMOOeHUll (KOHMPOIbHOE
3aunamue)
[ian npoBeneHus
OTu€ThI ¥ KOJUICKTUBHBIE OOCYKICHHS IO BBIMOJHEHHIO:
1. WTOroBOIi KOHTPOJIBLHOH PabOTHI;
2. WUTOTOBOTO TBOPYECKOTO 3a/IaHUS;
3. pedeparos;
4. TPOEKTOB.

7. IlepeyeHb OCHOBHOW M JOMOJHHUTEJLHOWH Yy4yeOHOIl JuTepaTypbl, UHTepHeT-pecypcoB,
HEeO0XO0AUMBIX /1JIS OCBOEHMS U CIUNIIHHBI

OcHoBHas JiuTepaTypa

1. benbko U.B. Teopust BeposTHOCTEH, MareMaTHYecKas CTaTHMCTHKA, MAaTeMaTH4YeCKOoe
MIporpaMMHUpOBaHKe [DIEKTPOHHBINH pecypc]: yueOnoe nocodbue / U.B. benbko, 1.M. Mopo3oga,
E.A. KpumranoBua. — Munck: HoBoe 3mamme; M.. MHOPA-M, 2016. — 299c. URL:
http://znanium.com/bookread2.php?book=542521

2. BBemenue B MareMaTHdecKoe MOJCIMPOBAaHHE [DIIEKTPOHHBIN pecype| : ydeOHOe
nocobue / mon pexn. ILB.TpycoBa. - Mocka : Jloroc, 2004. - 439 c. URL:
http://biblioclub.ru/index.php?page=book&id=84691

3. I'pec I[1.B. Maremaruka Uit OakanaBpoB. YHHBEpCAJIbHBIH Kypc s CTYAEHTOB
TYMaHUTApHBIX HampaBieHUl [DaexkTpoHHBIH pecypc]| : yuebHoe mocobue / I1.B. I'pec. — M.:

Jloroc, 2013. — 288 ¢c. URL.: http://biblioclub.ru/index.php?page=book&id=233778

JlomoJIHuTeIbHAS JIUTEpaTypa

1. AxtsiMoB A.M. Matemaruka JUisi COIIMOJIOTOB U 9KOHOMHUCTOB [DJIEKTPOHHBIN pecypc] :
yaeOHOe Tmocobue / A.M. AxtamoB. — M.. @wmsmammr, 2008. — 464c. URL:
http://biblioclub.ru/index.php?page=book&id=82271

2. Ko063aps A.U. Ipukiragaas MmareMaTndeckasi CTaTUCTUKA [ DJIEKTPOHHBINA pecypc] : M.:
®dusmarnut, 2012. — 816 ¢. URL.: http://biblioclub.ru/index.php?page=book red&id=82617

3. KouetkoB E.C. Teopust BeposTHOCTEH M MaTreMaTHyecKasl CTaTUCTHKA [DIEKTPOHHBIH

pecypc]: yuebnuk / E.C. KouerkoB, C.O.Cwmepumnckas, B.B. CokomoB. — M.: ®OPYM
HNH®PA-M, 2021. — 240 c. URL.: http://znanium.com/bookread2.php?book=1245262
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