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MecTo AUCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

HuctmuimHa  «OCHOBBI ~ MareMaThyeckod o0paboTku  uHpOpManuW»  BXOJUT B
MupoBo33peHYeCKUI MOy b YaCTH, (POPMHUPYEMON y4aCTHUKaMM 00pa30BaTeIbHBIX OTHOIICHHI
broka 1. lucuumivnasl - (MOIYIJIH) yu4eOHOro IJjlaHa OCHOBHOM  MpodecCHOHABHOM
o0pa3oBaTeNpHONM IpOrpaMMbl BbICHIET0 O0pa3oBaHMsl — MporpamMMmbl OakajaBpuara IO
HanpasieHuto noarotoBku 44.03.01 Ienarornyeckoe oopazoBanue, OYHON POPMBI 0OyIEHUSI.

ITponiecc ocBoeHMsI AMCUUIUIMHBI Oa3sUpyeTcss Ha 3HAHMSIX, YMEHHMSIX W HaBBIKaX,
NpUOOPETEHHBIX TMPU U3YyYCHUH YYEOHBIX NMPEIMETOB CpelHEH IKOIbI (MaTemMaTuka; aiaredpa, B
TOM YHCJIE OCHOBBI TEOPUH BEPOATHOCTEH M MATEMATHYECKOM CTATUCTHKHU; T'€OMETpUs; Hadaja
MaTeMaTUYeCKOr0 aHaJIK3a).

Pe3ynpTaThl OCBOEHMSI AMCHUIUIMHBI MOTYT OBITh BOCTPEOOBaHBI NPH HPOXOXKICHUU
NpaKTUK 00s3aTenbHON vacTH bioka 2. [IpakTHKW: TPAaKTUKM KOMMYHHKATHBHOTO MOIYJIS
«Y4ebHast (HaydyHO-UCCIIEZIOBAaTeNbCKasi padoTa, IOJIydeHHE IEPBUYHBIX HABBIKOB Hay4HO-
HCCIIEIOBATENBCKOM paboThl) KypcoBas pabdota Nel» M NMPakTHKH MCHXOJIOTO-TIEIarorndeckoro
Monyns «YdueOHas (HaydHO-MCCIIeNOBaTeNlbckas paldoTa, IMONy4YE€HUE [EPBUYHBIX HABBIKOB
HAYYHO-HMCCIIEIOBATEIbCKON paboThI) KypcoBasi pabora Noe2y»; HEOOXOAWMBI Ui YCIEIIHOTO
IPOXOXKJEHHUsST TOCYyJapCTBEHHOM uToroBoi arrecrauuu: biok 3. I'ocynapcTBeHHas WTOroBas
arrecTanus — «BpIOTHEHNE U 3aIIUTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI».

1. Ilepeyenb IUIAaHHpPYeMBIX pe3yJabTaTOB 00y4yeHusi (00Opa3oBaTeJbHBIX
pe3yJbTaTOB) MO JUCHHUILIUHE

Leasto ocBoenus: aucuuIuInHbl «OCHOBBI MaTeMaTHYECKOW 00pabOTKM HH(OpMAII»
SBIIAETCS TOATOTOBKa OakamaBpa K paboTe yuuTeneM B 00Ie00pa3oBaTeNbHON IIKOJIE.
JlucuuiuiiHa TpeAHa3HadeHa JaTh OyayIuM YYUTEISIM MPOo(eCcCHOHANBHYIO (TEOPETHYECKYIO U
MPAKTUYECKYI0) TMOATOTOBKY, CBSI3aHHYI0 C (OpMHUpPOBaHMEM ONBITa  crenuduueckoit
MaTeMaTHYeCKON JEATEIbHOCTH, HANpPaBICHHOM Ha pEUICHHE HayYHO-HUCCIIEAOBATEILCKUX U
AKCIIEPUMEHTATBHBIX 3a7a4 B IpohecCHOoHaIbHOM cdepe.

3agaveil OCBOCHUS AWCIUIUIMHBI SIBJISIETCS 3HAKOMCTBO C THUIUYHBIMH METOJaMH U
npUeMaMH  CTPYKTYPUPOBAaHUS M  CTAaTUCTMYECKOW OOpabOTKM  JIaHHBIX, 3JIEMEHTaMHU
MaTEeMaTHIECKOTO MOJCITUPOBAHUS SIBJICHUH M MPOIIECCOB; PAa3BUTHE MPEICTABICHUH O CYIIHOCTH
MaTeMaTHYeCKOro MeTOoJia IMO3HaHMS JAEUCTBUTEIBHOCTH M BO3MOXKHOCTSAX €ro INPUMEHEHHs B
€CTeCTBEHHBIX M TyYMaHUTAPHBIX HAyKax, B IICHUXOJIOTO-TIEAATOTHUECKUX HCCIEIOBAHUSX, B
OpraHU3aIMOHHO-YIIPABIEHUECKOH cdepe U Apyrux o0aacTsax AesATeIbHOCTH; (opMUpOBaHHUE Yy
CTY/ZICHTOB HAy4YHOTO CTWJIS MBIIUICHHS, 0a30BbIX HABBIKOB AHAIMTHYECKOW JEATEILHOCTH,
JIOTUYECKUX U KOMOMHATOPHBIX CHOCOOHOCTEH; (opMHpOBaHHME M Ppa3BUTHE KOMIIETEHLUH
Oyayliero yd4wTess, CBS3aHHBIX C MPUMEHEHHEM MaTeMaTHUECKUX METOAO0B 00paboTKU
uHpopManuu B NpoecCHOHANTBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pesynmbrate OCBOEGHHs TporpaMMmbl OakanaBpuaTa OOYYAIOUIUICS JIOJDKEH OBIAJIETh
CIIEAYIOIIMMHU pe3yJbTaTaMu O0y4eHus 1Mo JuciuiiHe «OCHOBBI MaTeMaTH4ecKol oOpaboTKH
nH(popManuny (B TabIUIIE MPEICTABIECHO COOTHECEHHE 00Pa30BaATEIbHBIX PE3yJIbTaTOB O0YUCHUS
10 TUCUUIUIMHE C HHANKATOPAMH IOCTH)KEHHUST KOMITCTCHIINH):



Kommerenmnus u
WHJIUKATOPBI €€
JOCTUKEHUS B

O6pa3oBarenbHble pe3yabTaThl AUCIUTIIMHBI

(3Tansl OPMHUPOBAHUS AUCIUTIINHBI)

3HaeT ymeeT BJIAJICET
JUCIUATIIINHE
YK-1. CnocobeH OP-1. 3naer o OP-2. Ymeer
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MaTeMaTHYECKHX BO3MOXXHOCTH
u CUHTE3 N
KOHCTPYKITUH ISt pUMEHEHHUs 0a30BBIX
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MaTeMaTHYECKHX BO3MOKHOCTH
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MBICTIUTEIbHOM P PYKTYP
(hopMaTbHOM SI3BIKE OTMCaHUs
NESTCIILHOCTH.

VYK-1.7. Omnpenensier
MPAKTUYCCKHEC
IIOCIICACTBUA
MPEUI0KEHHOTO
pEIICHUS 3a/1a4H.

MaTEMAaTUKN

OP-5. 3naer o
BO3MOKHOCTH
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MaTeMaTHYeCKUX
CTPYKTYp AJst
WCCIIEJOBAHMUS
nH(popManuy Ha
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MaTeMaTHKU
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MaTeMaTHKU
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OTIpeEIATh U
HCII0JIb30BaTh
BO3MOXKHOCTH
MIPUMEHEHUS
MaTeMaTUYeCKUX
MOJENeN IS
HCCIIEIOBaHUS
J€TEPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUIA )
Ha GopMaIbHOM
SI3IKE MAaTEMaTHUKH




OP-9. 3Haer o
BO3MOKHOCTHU
MIPUMEHEHUS
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2. O0beM JMCHUILVIMHBI B 3a4€THBIX ¢JHMHULAX C YKAa3aHHEM KOJHYeCTBA aKaJAeMHUYeCKHX
4acoB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padory oOydammmxcs ¢ mnpenoaasarejeM (1o
BH/AM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEIbHYI0 padoTy 00yYaromuxcst
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3. Coaep:xkaHue AUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3deaM) ¢ YKa3aHHEM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOJIUYECHEA AKAOEMUUECKUX YACO8 U
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3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUnIuHbl
Pa3nen 1. MartemaTnuyecKkne KOHCTPYKIIUM M MO/I€JTH

MareMaTu4ecKue CTPYKTYPEL

[Ipouenypa cuera W mpoleaypa HU3MEpPEHHS KakK MPOCTEHIINE Clydyau IOCTPOCHUs
MaTeMaTHYeCKOH Mojenu oO0bekTa. HaTypallbHbIE UMcia; [eNble YHCIa; PalHOHAIBHBIC YHCa;
NeHCTBUTENbHBIE 4YHMCIAa KaKk OECKOHEYHbIE JEeCATHYHbIe ApoOHU. AHAIUTUYECKOE U
reOMETpPUUYECKOe TpeACTaBiIeHne MaHHBIX. OmnucaHue oOBEKTa TOYKONH HA YHCIOBOW MPSIMOU,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiipl 1 Bektopsl. Cructembl KoopauHaT. COBOKYITHOCTH O0BEKTOB (MHOXKECTBA), CIIOCOOBI UX
3aJlaHus U BUJBL; yCTOE ¥ YHUBEPCAIIbHOE MHOXKeCTBO. Orepaiuu HaJl MHOKeCTBaMu. buHnapHbie
OTHOIICHHWS HAa MHOXECTBAaX H WX CBoWcTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHolIeHHe BKJIIOUEHUS, OTHOIICHUE
SKBHBAJIICHTHOCTH, OTHOIICHUE TOpsaka. OToOpa)keHUs: MHOXKECTB U MX BHUJbI, QyHKIIMU. Mepa
MHO)KECTBa Kak (YHKIUS, U3MepeHue MHOecTB. [loHATHE O pa3zMepHOCTH MaTeMaTH4YeCKOTro
00BEKTa M MPOCTPAHCTBA OOBEKTOB. MeTpHKa Kak (PYHKIHS, PACCTOSIHHEC MEXTY OOBEKTaMH.
[ToHsiTHE O METPUYECKUX MPOCTPAHCTBAX

JleTepMUHUPOBaHHbIC MaTEMATUYECKHUE MOJIEIN

Onucanue oObeKkTa (Tmpoliecca) ¢ MOMOMIBI0 YUCIOBOM mocienoBaTenbHOCTH. [Ipumep
JUCKPETHOM Mojenu (Hampumep, 3ajada O Ppa3MHOXKEHMM KpOJMKOB, NpPUBOAALIAs K
nocnenoBarenbHocTH @rboHauun). CriocoObl 3a1aHUs YUCIIOBOM MocieoBaTebHOCTH. CBOHCTBA
IIPOLIECCOB U CBOMCTBA YHCIOBBIX IOCIEI0OBATEIbHOCTEH (MOHOTOHHOCTh, OTPAaHUYEHHOCTD,
OUKIMYHOCTR).  Ommcanne oOBekTa (Tporecca) ¢ TMOMOIIbI0 4YMCIOBOW (yHKumu. Ilpumep
HeNpepbIBHON MoAenu (HarmpuMmep, 3ajaya O IJIOLaJu KpyroBoro cekropa). CrocoObl 3a1aHus
yrcaoBoil QyHkuuu. CBOMCTBAa MPOIECCOB M CBOWCTBA YMCIOBBIX (YHKIUH (MOHOTOHHOCTH,
OIPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPUOAMYHOCTH).  [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHHU CKOPOCTH pocTa QyHKIui. JIuHeiHbie u
HeJMHEelHble (YHKIIMOHAIBHBIC 3aBUCHMOCTH (MOZENHN). ANIPOKCHUMAIMS THUCKPETHOro Habopa
JaHHBIX HemnpepbiBHOW ¢yHKIued. IlpuMep oNTHUMHM3AIMOHHOM Mozenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
WNness maTemMaTHMuecKoro MOJEIUPOBAHUS W €ro Leau (JAEeCKpUIITUBHBIE, ONTHMHU3ALMOHHBIE,
yIIpaBJIeHYE€CKHE MOJIENN ). DTambl HOCTPOCHUS U UCCIIEOBAHUS MaTeMaTHUECKOW MoJien (BBIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, OMHMCAHME MEPEMEHHBIX, (OpMynHpOBaHHE 3aJauu Ha SI3bIKE
MaTEMaTHKH, PELICHUE 3a/1a4H, HUHTEPIIPETALS PE3YJILTATOB).

CroxacTu4yeckre MareMaTH4ecKUe MOAEIN

JlerepMUHUPOBAaHHBIE W CIy4dailHble Tporecchl. HeompenenéHHOCTh B MaTEMATHYECKHX
Mozensax. OnucaHue MacCOBBIX CIy4alHBIX SBICHUM METOAAMM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIE, HEBO3MOJKHBIE, ClydaliHble COOBITHSA. BeposTHOCTH ciydyallHOro COOBITHSI Kak
Mepa BO3MOXXHOCTM €ro HacTylUleHHd. JIMCKpeTHble M KOHTHUHYaJIbHbIE IPOCTPAHCTBA
ANIEMEHTApHBIX COOBITHI. MaTeMaTndeckass MOJENb CIyYaiHbIX COOBITHH C KOHEYHBbIM /
O0ECKOHEUHBIM YMCJIOM DPABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'eOMETpHUYECKOe
ornpezeneHue BepoSITHOCTH). OIeHKa BEPOSITHOCTH COOBITHSI MO €ro 4acTOTe B AKCIEPUMEHTE
(craTHcTHYECKOE OmpeseNieHHe BepOosATHOCTH). MojenupoBaHue IUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTEHM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHON CIIy4allHOM BEJIMYMHBI. MOJIEIUPOBAHUE HENPEPBIBHBIX CIIyYalHBIX BEJIMYUH.
[lonsaTe o MIOTHOCTH pacupenesneHdsl BEpPOSITHOCTEM M YHMCIIOBBIX XapaKTEPHCTHKAX
HEINPEPBIBHOW CIy4yalHON BeaW4MHBL. [IpuMepsl pacmpeneneHuil HENmpephIBHBIX CIy4alHBIX
BEJIMYMH (paBHOMEpPHOE pacIpe/iejieHre, HOPMalbHOE paclpeiesieHue, paclpeiesieHue «Xu-
KBazpary, pacnpeneneaue CTbrofieHTa, pacnpeneincaue duiiepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

BEI100pOYHBII METO M CTATUCTHYCCKOE OILICHUBAHHUE

3ajaun MaTeMaTUYeCKOW CTaTUCTUKH, CBSI3b U Pa3jIM4Ke ¢ Teopuei BeposiTHocTed. O0mume
CBelIcHHST O BBIOOpOYHOM MeTone. CTaTHCTHYECKHE JAaHHBIE: TeHepallbHas COBOKYITHOCTh M
BBIOOpKA, 3aBUCUMBIC U HE3aBHCHUMbIC BHIOOPKH; IepBUYHAs 00pabOTKa JTaHHBIX (paH)KUPOBAHUE,
IPYIIIUPOBKA, TOCTPOCHUE BAPHAIIMOHHOTO psifa). JIMCKpeTHbIE U MHTEPBaJIbHbIC BapUAIIMOHHbBIC
pAnbl, MEPEeXOoJl OT HHTEPBAIBHOTO psiga K IUCKPETHOMY. ['eoMeTpuyeckoe NpeAcTaBICHUE
CTATUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMa, JICTIECTKOBBIE W KpPYTrOBBIE JIHarpamMMbl;
BO3MOYKHOCTH mpuMeHeHus: Excel mms Busyamusanuu ngaHHbix. IlepBUdHBIE ONMCATEIbHBIC
CTATUCTUKU: MEPHI MOJIOKEHUSI (MEphl EHTPAIbHOW TEHACHIIMM W KBAHTWIIW PACIIPEICIICHUS) U
Mephl U3MEHUMBOCTU. Y CpeIHEHUE MAaHHBIX (CpeaHss BHIOOpOYHAs, MOJa U MeIHaHa BHIOOPKH).
KBantunu pacnpenenenus (IpoOLEHTHWIN, KBapTHIN). Mepbl pa3dpoca gaHHBIX (pa3Max BBHIOOPKH,
JUMCIIEPCHS U CPEIHEE KBaJApaTHUHOE OTKIOHEHUE, aCHMMETPHS, dKCIecc). Maest cTaTHCTHYeCKOro
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OLEHKHU. TOYEeUHbIE U MHTEPBAJIbHBIC OIEHKH [MapaMeTPOB
pacrmipeneneHus. BpiOopouHas cpenHssi W BBIOOpOYHAs JUCIIEPCHS KaK TOYEYHBIC OIICHKHU
TFEHEpaJbHOW CpENHEH W TEeHEpaJbHOM aucnepcuu. JloBEpUTENbHbIE WHTEPBAJIBI ISl OLICHKU
MAaTeMaTUYECKOTO OXHMJJAHUA U  CPEIHEro KBaAPATUYHOTO OTKJIOHEHUS HOPMaJIbHOIO
pacrpeeneHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

W3mepenuss M IIKagbl B HAY4YHBIX MCCIENOBaHMUAX (HOMUHATHBHAs, paHroBasd,
UHTEpBaJIbHasA, aOCOJIIOTHAs wHIKana). ['Mmore3sl HayyHble W cTatuctuyeckue. Wnes mpoBepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI U
yucio creneHeil cBoOonpl. IIpoBepka rumoTe3 C MOMOLIBIO CTaTUCTUYECKUX KPUTEPHUEB.
CratucTudeckoe pelleHHe U BEepoSTHOCTh oIMOKu. HampaBneHHble M HEHanpaBJEHHbIE
anprepHatuBbl. CojeprkaTelibHas MHTEpHpeTanus craTUcTHYecKkoro pemeHus. Ilonstue o
[IapaMeTPUYECKUX M HeMapaMeTpudecKux Kputepusx. IIpuMepsl mapameTpuyecKux KpUTEpUEB
pa3IMyuii: CpaBHEHHME CPEIHUX 3HAYECHWMM ABYX I€HEPAIbHBIX COBOKYIHOCTEW IIPU MU3BECTHBIX U
HEU3BECTHBIX, HO paBHBIX JUCHEpCHsX (He3aBHCHMBbIe BbIOOpKH). [IpumMep HemapaMeTpudyeckoro
KpUTEpHUsI COTIacusl pacipenenennil («xu-kBaapar» kpurepuit [lupcona).

Koppensmus u perpeccusi BeIUYUH

Bunsl cBszeit Mexnay BenuunHamu. [loHsTHE O (QYHKUMOHAIBHOHM, CTAaTUCTUYECKOH |
KOPPEJSIMOHHON 3aBUCUMOCTH. 3aJaud KOppessalHOHHOro aHanusza. KoppensuuoHHast CBS3b
MEX]y BETMUMHAMH U €€ ToKa3aTenu (Cuiia, HarpaBlieHUe, HaJJ&KHOCTh); BUABI CBSA3U (JIMHEHHAs
/ HeNWHEeWHasl, TOJoXUTeIbHas / oTpunaTenbHas). Koagduiuent koppensiun Kak MmokKazareib
TECHOTHI U HalpaBJIeHHUs CBA3M, ero cBoiicTBa. KoadduuuenT panrosoii koppensuuu Crnupmena /
Kennanna, koaddumuent koppensiuuu [lupcona. 3agaun perpecCMOHHOTO aHaiu3a. Y CIOBHbBIE
cpeaHue U BbIOOpOUHOE ypaBHeHHe perpeccuu. IlocTpoeHne mpsMON JMHUU TapHOU perpeccuu
METOJIOM HaUMEHbIINX KBa/paToB. [IoHsATHE O HEMMHENHON perpeccuu.




4. IlepedyeHb y4eOHO-MeETOAUYECKOI0 o0ecnmeYyeHHs] I CAMOCTOSTEJBbHON PadoThI
00y4yaroImuxcs Mo JMCHUIINHE

CamocrosrenbHas paboTa CTYAEHTOB sABJseTCA 0c000i (hopMoil opraHuzanuu yueOHOro
mpolecca, IMPEACTaBIAOIas  co00H  IUIaHUPYeMyo, II03HABAaTENbHO, OPraHU3ALMOHHO U
METOAMYECKH HANpaBIIEMYIO JCATEIbHOCTh CTYIEHTOB, OPHEHTUPOBAHHYIO Ha JOCTHIKEHUE
KOHKPETHOTO  pe3ylbTara, OCYHIECTBIAEMYHO 0e3  IpsMOiM  IOMOIIM  IpernojaBaTelis.
CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4acThi0 yueOHOH paboThl U UMeEeT
LENBI0 3aKpeIUIeHnEe U YriyOJeHre MOJYyYeHHbIX 3HAHUN M HaBBIKOB, IMOUCK M HpUOOpETEHHE
HOBBIX 3HAHHM, a TaK)Ke BBIIIOJHEHHE YUeOHBIX 3aJaHHM, MOArOTOBKY K IPEACTOSIIIUM 3aHATUAM
u 3kx3ameHy. OHa ImpeaycMaTpuBaeT, Kak IpaBuilo, pa3paboTKy pedepaToB, HalMCaHUE JOKIA/0B,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHBIX 33JaHUN B COOTBETCTBUU C y4eOHOI Iporpammoi
(TeMaTU4eCKUM IUIAHOM HU3Y4YEHMs] AMCLMILIMHBI). Tema JUisl TaKOro BBICTYIJIEHUS MOXET OBITh
IIpe/UIoKEHa MpernoAaBaTeaeM Win u30paHa caMHUM CTYIEHTOM, HO MaTepuall BBICTYIUICHUS HE
JOJDKEH — AyOnmupoBaTh — JIEKUMOHHBIM — Marepuan. PedepartuBHBIE — MaTepuan  CIIy>KUT
JONOJIHUTENbHON HHpOpManuel ans paboTel Ha MNpakTHUECKUX 3aHATUsAX. OCHOBHas Ieib
JAHHOT'O BHJia pabOThl COCTOUT B OOYYEHHM CTYAEHTOB METO/JAaM CaMOCTOSATEIbHOW paboThl C
y4eOHbIM MatepuajioM. [l HOJHOTHI YCBOEGHUSI TE€M, BBIHECEHHBIX B IPAKTUYECKUE 3aHATHS,
TpeOyercss paboTa c mnepBoMcTOYHHKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSATENIBHYIO DPaboTy
CTYIGHTOB €O cCIelHanbHOU jaureparypoil. CienyeT OTMETHUTh, YTO CaMOCTOsATENbHas padboTa
CTYJEHTOB pe3yJIbTaTUBHA JIMILb TOTJa, KOTJa OHA BBIMOIHIETCS CUCTEMAaTHYECKH, IIJITAHOMEPHO U
LIE€JICHAIIPABJICHHO.

3amanust U1 CaMOCTOATENBHOM pabOThl MPEAYyCMATPUBAIOT HCIIOIB30BaHUE HEOOXOMMBIX
TEPMUHOB U MOHATUH MO npobiemaruke Kypca. OHU HalleIUBAIOT HAa MPAKTUYECKYK paboTy MO0
IPUMEHEHHIO M3Y4aeMOro Marepuaia, MOMCK OMOIMorpaduueckoro Marepuana U 3JIeKTPOHHBIX
HCTOYHHUKOB MH(OpMALMY, WITIOCTPATUBHBIX MaTepUalIOB. 3a1aHus [0 CaMOCTOSITEIbHON paboTe
JAI0TCS IO TEMaM, KOTOPbIE TPEOYIOT IOTIOTHUTEIBHOM TPOPaOOTKH.

OOuwmii 0o0beM CaMOCTOSTENBHOW pabOThl CTYIEHTOB MO JUCLHMILIMHE BKJIHOYAET
ayZAUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATENIBHYIO paOOTY CTYI€HTOB B TEUECHHE CEMECTPA.

AymuTopHas caMocTosITelIbHass paboTa ocymiecTBisercss B (opMe  BbINOJIHEHUS
MMCBMEHHBIX TPOBEPOYHBIX pPabOT MO AUCHUIUIMHE. AYIUTOpHAas caMOCTOsATElbHass paboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 10 pa3zesaM JUCLUILIUHBI.

BueayautopHas camocTosiTenbHast padoTa OCYIIECTBIAETCA B (pOpME MOJATOTOBKU K YCTHBIM
BBICTYIJICHUSIM (KOMMEHTHPOBAaHHUE PEIICHUs 3a]a4 JOMAIIHUX 3a/1aHuil, UTOrOBON KOHTPOJIbHOMN
paboThl, TBOPUECKOIO 3aJaHUs; JOKJIAAbl 110 TeMaM MHAMBHAYAJIbHBIX M I'PYMNIOBBIX MPOEKTOB,

pedeparos).
IIpumepnoe cooepicanue umozo8oi KOHMPOILHOU Padomol

1. 3amanbpr MHOXectBa A4, B, C (koHeuHble JHOO cueTHbIe/ YHCIOBBIC MPOMEXKYTKH,
00JIaCTH Ha TUIOCKOCTH WJIM B TPOCTpaHCTBe). HallTh KOMMYECTBO 3JIeMEHTOB/MEpy
yKa3aHHOTO MHOXecTBa (Hanpumep, A N (B\(C)).

2. Bo MHOXecTBE ... 33aJaHO OTHOIIEHHE ... MEXAY ODJIEMEHTaMH. OTO OTHOIICHHE
ABNsETCA: a) QYHKIMOHAJIBHBIM COOTBETCTBUEM; ©O) OTHOILIEHHEM SKBHBAJICHTHOCTH;
B) OTHOIIEHWEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILIEHUEM;
€) peIeKCUBHBIM OTHOILICHUEM; ) TPaH3UTUBHBIM OTHOILICHHEM;
3) aHTUCUMMETPHYHBIM OTHOIIICHHEM.

3. 3ajgaHHas YKMCIOBas MOCIEA0BATEILHOCTH SBISETCS: a) Bo3pacTatonieii; 0) yObIBaromei;
B) OTPaHUYEHHOM; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUUECKON MPOrpeccueil; k) OECKOHEUYHO Maloif; 3) O0ECKOHEYHO OOJIBIION;
1) CTaIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBHUTH COOTBETCTBUE MEXIY YUCIOBBIMU (PYHKIUSAMH U UX TpapUKaMH.



10.

el oA

Oynkius 3agaHa rpadguxkoM. HalTh KoIMuYecTBO LENbIX 3HAUYEHUH aprymeHTra, B
KOTOPBIX IPOU3BOAHAS PYHKLIHUU MOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS] KOMOMHATOPHBIN JHOO
reOMETPUUYECKUN MOIX0/] K BEIUUCICHUIO BEPOSTHOCTH).

JlMcKkpeTHas ciydaiiHas BEJIMYMHA 33JaHa 3aKOHOM paclpeneleHuss / HempepbIBHAs
cllydaiiHas BeJIMYMHA 3aJlaHa IUIOTHOCTBbIO pacnpeaeneHus (rpadudecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHHUE, MpPUHAAJIEKAIee
YKa3aHHOMY IIPOMEXKYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  3aJaHHOM  SBHO  WIM  PEKypPpPEHTHO
MIOCJIEI0BATEIIbHOCTRI0 3HAYEHHWI BEJIMYMHBI ... B COOTBETCTBYIOLIME MOMEHTHI
BpeMeHH 00 3aJlaHHOM SIBHO (YHKIMEH BpeMeHH. HailTu 3HaYeHHEe 3TOW BEIMYUHBI B
3aJlaHHBIi MOMEHT BpEMEHM; HauOoJiblliee BO3MOXKHOE 3HAYEHHE OSTON BEIHYUHBI,
HauMEHbBIIIEE BO3MOXKHOE 3HAUEHHWE JTOM BEJIIMYMHBI; IPENEIbHOE 3HAYEHHUE HTOU
BEJIMYMHBI B OTHAJCHHOM Oyaymiem, eciu OHO cymiecTByeT. OxapakTepus3oBaTh
NOBEJICHUE BEIMYMHBI B TEPMUHAX Bo3pacTaHus/yObIBaHUs, OrPaHHYCHHOCTH,
MePUOAMYHOCTH/IIUKINIHOCTH U T.11.

Benuuuna ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IlpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJMYMHBI B BUJE BapualMOHHOTrO psga. [loctpouth
MIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOUYHYIO U
CpellHee KBaJIpaTUYHOE OTKJIOHEHHE, OLIEHUTh MAaT€MaTUYECKOE OXKUIAHUE CIy4YalHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJIee MpaBIoONOA00HYIO TUTIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xoxe skcnepuMeHTa B OCHOBHOM M KOHTPOJIBHOW TpYIIIE IOJYYEHbI 3aJaHHbIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTHU Pa3IuYUil MEXIy TpyHIaMu.

Ilpumepnoe codepircanue umoz06020 meopuecko2o 3a0aHus

IIpogymars Habop mnapaMeTpoB, KOTOPBIMH MOXHO 3aJaTh YKa3aHHBIH OOBEKT.
Boiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMH 3THUX IapaMeTpoB, ONepaluy,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C  TIOMOIIbIO  OTHOUIEHHH  (IIOCTPOUTH
MaTeMaTHYecKyto Mozens). [locTaBuTh 3amauy, OTHOCSIIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME MpeoOpa3oBaHUsl MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BeNMUYMHY, 3aJaHHYIO PE3YJIBTATAMH HECKOJIIBKUX U3MEPEHUN B YKa3aHHbBIC
MoOMeHThl BpeMeHu. ChopMynanpoBaTh 3ajiady, CBSI3aHHYIO C IPOBEPKOIl TMIOTE3bI O
XapakTepe paclpeesIeHNs BEIUYUHBI C TEYEHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IpeiokuTh BapuaHThl, KOTJa MpaBIonoaoOoHa OyJaeT TUIoTes3a o
TOM, YTO BEJIMYMHA U3MEHSETCS C TEYEHHWEM BpPEMEHHU IO JIMHEHHOMY 3aKOHYy? IO
KBaJpaTUYHOMY 3aKOHY? MO AKCHOHEHIHMATbHOMY 3aKOHY? MO JOrapu(pMHUUECKOMY
3akoHy? IlpennoxuTh WHOW THUN (PYHKIMOHAIBHOM 3aBUCHMOCTH, OIMCHIBAOLIEH
u3MeHeHHe Benu4uHbl. CKOJIBKO MapaMeTpoB B BBIOpaHHOM 3aKkoHE? MOXKHO JM Kak-
700 OLIEHUTH BEPOATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOS U3 JAHHBIX ?

Ilpumepnutii nepeuens mem peghpepamos

CpaBHEHME pa3IMUHBIX KPUTEPUEB NMPOBEPKU CTATUCTUYECKHUX THIIOTES.

ITocTanoBKa 3aa4u JUCIIEPCUOHHOIO aHAJIM3a U OCHOBHBIE IIOAXO/BI K €€ PEILICHHUIO.
ITocTraHoBKa 3aaun (PaKTOPHOTO AaHAIM3a U OCHOBHBIE MOJIXOBI K €€ PELICHUIO.
ITocTanoBKa 3a7a4y KJIACTEPHOI'O aHAIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.
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[TpuMeHeHne KOMIBIOTEPHBIX CPE U CTATUCTHYECKONW 00PaOOTKU JaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANbHBIX / 2DYNNOBHIX NRPOEKNIO6

Maremarnueckast MOJEIb CPAaBHEHUs CPEAHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremMaTrueckasi MOAEIb UCKIIIOUEHUS IPYOBIX OIINOOK HAOIOACHUH.
MaremMarnueckast MOJEIb CPABHEHUS JTOJIEH IIPU3HAKA B IBYX COBOKYITHOCTSX.
MaremaTtuueckas MOZIEIb CPABHEHUS JUCIIEPCUI IBYX COBOKYITHOCTEH.
Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeicIICHUs
(MaTeMaTU4ecKOro OXHJIaHHUs paclpeieeHus).

Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeiciICHUs
(aucrepcuu pacrpeneneHus).

MatemaTtrueckas MOAEIb UCCIIEIOBAHNS 3aKOHA PACIIPEACIICHUS IPU3HAKA.
MaremaTnueckasi MOJI€b OLIEHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

MaremMarnueckast MOJEIb OLICHKUA KOPPEJALIMOHHOM CBA3U MEXIY BEIUYMHAMMU.

10. MaTremaTuueckas MOZCIIb ITOCTPOCHUA HpHMOI/I JIMHUHN PErpeCCHUU BEIINYHH.

,Zlﬂ}l CamMoCmoAmenbHoll NO020MOBKU K 3AHAMUAM RO 0ucuunﬂunepel<omendyemc;l

ucnojib3zoeamo ytte6u0-mem00ultec1<ue mamepuaiibl:

BrnagoBa E.B. OcHOBBI Maremartudeckoi o0paOOTKM uHPOpMAIUU: y4eOHO-
METOAMYECKUE  PEKOMEHJAIMU  JUIs  OaKaJaBpOB  HANpaBJICHUS  IOATOTOBKHU
«[lemarormueckoe obOpazomanue». / BmamoBa E.B., Makeesa O.B., Cubupesa A.P.,
®omuanoBa E.B., LpranoB A.B. — Viaegaock: ®I'bOY BO «Yal'llY um. H.H.
VaestHoBay, 2017. — 43 c.

CrprokoBa I'.A. MeToibl MaTeMaTH4YECKON CTAaTUCTUKU B TCHXOJOTO-TIEAarorHuecKux
uccieoBaHmsIX: YuyeOHo-mMeToamueckoe mocodbue / I.A. CtprokoBa. — YIBSHOBCK:
®OI'bOY BO «Yal'TlyY um. U.H. YaesHaoBay», 2017. — 91 c.

DNEeMEHThl TEOPUHM BEPOSITHOCTEHM, MAaTEMaTHYECKON CTAaTUCTUKU W aHaju3a CUCTEM
MaccoBoro oobcnmyxkuBanus. Yacte 1. BBemeHwe B Teopuro BepostHoOcTeif. Kparkuii
HCTOPUYECKUU IKCKype: ydeOHOe mocoOue JUIisi TOJATOTOBKH 6akajiBpoB M MarkcTpoB
HemateMaTH4YeCKHX HampasieHuil / coct. H.A. Bonkosa, H.B. I'myxosa. — Yassnosck: Yal'TITY
umeHu M.H. Yabsnosa, 2017. — 96 c.

5. IlpuMepHble OlEHOYHBbIE MaTepHaJbl I NPOBEJAeHUS] TeKYIIero KOHTPOJIsA
ycleBaeMOCTH U MPOMEKYTOYHOM aTTecTaluy 00y4aommuXxcs o JMCHUIJIMHe

Opraﬂmauuﬂ U MPOBEACHUEC aTTECTALIUN CTYACHTA

®I'OC BO B COOTBETCTBMM C NIpHUHLUIAMHU bBOJOHCKOTO Ipolecca OpUEHTHUPOBAHBI

MIPEUMYIIIECTBEHHO HE Ha cOoO0IleHrne 00yJaronemMycsi KOMIUIEKCa TEOPETUUECKUX 3HaAHUM, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — JAMHAMHUYECKOro Habopa 3HAaHUM, YMEHMH, HaBBIKOB U
JUYHOCTHBIX Ka4eCTB, KOTOPbIE MO3BOJAT BBIMYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyZa ¥ YCIEUIHO NpOoQPeCcCHOHATBHO Pean30BbIBATHCS.

B nporiecce orneHkn 0akaiaBpoOB HEOOXOIMMO HCIIONB3YIOTCS KaK TPaJAWIIMOHHBIC, TaK U

WHHOBAIlMOHHBIE THIBI, BUAB U (GOpMBI KOHTpOJs. [Ipy 3TOM NOCTENEHHO TpaaUIMOHHBIE
CPEICTBa COBEpIIEHCTBYIOTCS B pyciie KOMIETEHTHOCTHOTO TMOAX0/a, a WHHOBAIlMOHHBIE
CPEICTBA alallTUPOBAHBI JUIsl [IOBCEMECTHOT'O IPUMEHEHHSI B POCCUNCKOMN BYy30BCKOW ITPAKTHUKE.
Lenbr npoBeneHusi aTrecTalMd — IMPOBEpPKa OCBOCHMSI 00pazOBaTEIbHOW MPOrpaMMBbI
JTMCLUUIUIMHBI-IPAKTUKYMa Yepe3 chopMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.



IIpomeskyTOYHASA aTTeCcTAllUA OCYLIECTBISIETCA B KOHLE CEMECTPA U 3aBEPIIACT U3YUECHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYMHbIE COBOKYIHOCTH 3HAHUW U yMeHu#, (GopMupoBaHHE
ONPEACICHHBIX KOMIIETCHIUI.

OneHoYHbBIMU CpEACTBAMU TEKYILET0o OLICHUBAHUS SIBJISTFOTCSL: MaTepUaJIbl
camMocCTOSITeNbHBIX paboT. KOoHTpob ycBOEHHs MaTepualia BelETCs PeryjisipHO B TE€UEHHE BCEro
CEMECTPA Ha IPAKTHYECKUX 3aHATUSX.

Ne CPEJACTBA OLIEHUBAHUAA,

n/m HCIOJIb3YEMBIE U1 TEKYIIEeTO ObpazoBaTenbHbIe
OLICHUBAHMSI [10KA3aTENs pe3yabTaThl JUCIUILIIHHBI
(hopMUpOBaHUS KOMITETEHITNH
1. OuneHouHbIe cpeacTBa OP-1. 3Haer 0 BO3MOXHOCTM NPUMEHEHUS
AJISl TEKylIei aTTecTanuu 0a30BbIX MaTEeMAaTHMYECKUX KOHCTPYKLIMH st
dbopmanu3anuy v NpeAcTaBIeHUs HHPOPMALUU
OC-1 CamocrositenpHas paboTa OP-2. VYmMeer omnpeaensTh W HCMHOJb30BAThH
OC-2 CamocrosTenbHas paboTa BO3MOYKHOCTH NPUMEHEHUS 0a30BbIX
OC-3 CamocrosTenpHas padboTa MaTeMaTHYEeCKUX KOHCTPYKLUUI 1A
OC-4 CamocrostenpHas paborta (dbopManu3zanuu U npeacTaBieHust HHGopMauu
OC-5 CamocrosTensHasi paboTa OP-3. 3Haer 0 BO3MOXHOCTH NPUMEHEHUS
OC-6 CamocrosTenbHast paboTa MaTEeMaTUYeCKUX CTPYKTYp JUIsl  OINKCAHUs
OC-7 CamocrosiTenpHasi paboTa uH(popMaluu Ha dhopmabHOM SI3BIKE
OC-8 CamocrosiTensHas padora MaTeMaTUKU
OC-9 UroroBast KOHTPOJIbHAS OP-4. VYmeer ompeaensiTh U HUCHOIb30BaTh
pabora / TBopueckoe 3axanue / BO3MOXXHOCTH TPUMECHCHHSI MaTeMaTHYCCKHX
Pedepar / [Tpoext CTPYKTYp Uil oOmnucaHus uHopManuu Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU
2. Ouenounsble cpeacTsa OP-5. 3Haer O BO3MOXXHOCTH IPUMEHEHHS

TSI IPOMESKYTOYHOM ATTECTAIIMM | MATEMATHUECKUX CTPYKTYp Ul HCCIIEIOBaHHs
uHpopmarun Ha dhopmabHOM SI3BIKE
OC-10 3auér B hopme ycTHOTO MaTeMaTHKH

cobecen0BaHUs OP-6. VYmeer omnpeaensiTb M HUCHOJIb30BAThH
BO3MOXXHOCTH TPUMEHCHHS MaTeMaTHYCCKHX
CTPYKTYp IUIS MCCIeloBaHUsA HH(OpManuu Ha
(dbopMaTbHOM S3bIKE MAaTEMATHKH

OP-7. 3Haer 0 BO3MOXXHOCTU NpPUMEHEHHUs
MaTeMaTHYECKUX MOJeNel [UIsl HMCCIeI0BaHus
JNETEPMUHUPOBAHHBIX IPOLIECCOB (SIBICHUI) Ha
dbopManbHOM SI3bIKE MATEMATUKHU

OP-8. VYmMmeer ompenensiTh W HUCHOJIL30BaTh
BO3MOXXHOCTH TMPUMEHEHHS] MaTeMaTHYeCKHX
MozeIen JUTS HCCIEA0BaHUS
JNETePMUHUPOBAHHBIX TMPOIIECCOB (SBJICHMIA) Ha
(bopMaTbHOM S3bIKE MAaTEMATHKA

OP-9. 3naer 0 BO3MOXXHOCTU NPUMEHEHHUS
MaTeMaTHYECKUX MOJIENel ISl HMCCIIeIOBaHUS
CTOXAaCTHYECKHX TMPOIECCOB  (SBIEHUI) Ha
(bopMaTbHOM SI3bIKE MaTEMATHKA

OP-10. Vmeer ompenensiTh U HUCHOIb30BATh
BO3MOXXHOCTH TPUMEHEHHS MaTeMaTHYCeCKHIX
MoJeNiel JUIsl HCCIIEIOBAaHUS CTOXACTHUYECKUX
MpoIieccoB (sBIeHUH) Ha (POpMaIbHOM SI3bIKE
MaTeMaTUKHU




Mamepuanst, ucnov3yemoie 011 meKyuie20 KOHMPOAsA yCneeaemocmu
o0yuarouuxca no OucyunIuHne

Omnucanue OIEHOYHBIX CPEACTB M HEOOXOAMMOro 00OpyHOBaHMS (IEMOHCTPAIIMOHHOTO
MaTepuanga), a TaK e NpPOLEAypbl W KPUTEPUU OICHUBAHUS WHAMKATOPOB IOCTHIKEHUS
KOMITETCHIIMH Ha Pa3IMYHBIX dTanax ux (JOPMHUPOBAHMS B MPOILECCE OCBOCHHS 00pa30BaTEILHON
IIPOTrpaMMBbI MpeicTaBiIeHbl B DOHE OIIEHOYHBIX CPEICTB ISl TEKYIIETO0 KOHTPOJIS yCIIEBAeMOCTH
U TPOMEXKYTOUHOW arrectauu 1o auciuiuinHe «OCHOBBI MaTeMaTH4ecKod o0paboTku
uHpOpMAIUN».

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCRECAEMOCHU
o00yuarmuxca no OucCyunIuHe

OC-10 3auéT B hopMe ycTHOrO codece10BaAHMS
IIporpamma 3auéra

Pa3zpen 1. MaremaTnyecKkue KOHCTPYKIMH ¥ MOJEJIH

1. MHoxecTBa, OCHOBHBIE OIEpallMd HaJ MHOXecTBaMH.  UHCIIOBbIE MHOXKECTBA
(MHOKECTBa HaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX YHcen). Hucionas
IIpsIMasi, YUCJIOBBIE IPOMEIKYTKH.

2. YwucnoBas IUIOCKOCTb, JIEKapTOBbl KOOPAMHATHI, BEKTOPbl Ha IUIOCKOCTH. TpexmepHoe
IIPOCTPAHCTBO, MHOTOMEPHOE MpPOCTpPaHCTBO. JlnuHa, Iuiomanes M 00BEM Kak Mepa
MHO’K€CTBa. PaccTosiHuE MEXy 2JIEMEHTAMH MHO>KECTBA.

3. OtHOmIeHUE BKIIOYCHUSI MHOXKECTB M €ro cBoicTBa. OTHOMICHHS YKBUBAICHTHOCTH U
kinaccuukanus. [lpumepsl OTHOIIEHUH SKBHUBaJIeHTHOCTH. OTHOLIEHHUS MOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

4. OyHKUMOHAJbHASA 3aBUCUMOCTB, oOIee MoHsATHE (QyHKIMH. OOIacTh omnpeaeneHus U
MHOXeCTBO 3HaueHnH pynkun. Kommnosunus ¢pynkuuii. Bzaumao oopaTHbie QyHKINH.
ITpumepsr.

5. MaremaTtnueckoe MOJICJIIMPOBAaHNE SBJICHUS (mpomecca) c ITOMOIIIBIO
MOCJIeI0BaTeNbHOCTH, (YHKIMHU. DTaIbl MOCTpoeHHst Mojeiu. [ToHsATHE O AMCKPETHBIX
1 HENPEepBIBHBIX MO/ENAX. ONTUMU3ALMOHHBIE MOJIEIIH.

6. YucioBble (QYHKUMM OJHOM JEHCTBUTENBHOM MEpEeMEHHONM Kak MaTeMaTH4ecKue
MoOJeNIn  sIBJICHUHN (TporieccoB). MOHOTOHHBIE, OTrpaHUYEHHBIE, YETHHIC/HEUETHBIC,
nepuondyeckrue GyHKINH.

7. UYucnoBele MOCIHEAOBATEIHHOCTH KaK  (DYHKIIMM  HATypallbHOW  IMEPEMEHHOM.
MOHOTOHHBIE, OTPAHUYEHHBIE, UKIINYECKHUE IT0CIIET0BATEIbHOCTH.

8. Apudmernueckas mporpeccusl U JHHEHHas (QYHKIHUS, T€OMETpUYecKas Mporpeccus U
nokaszaTeiabHass (YHKIUS. COIOCTaBJICHUE JAMCKPETHOH U HENpephIBHOM MOAEIH
3aBUCHMOCTH BEJIMYUH (CBONCTBA, rpapuKu).

9. Cayuaiinple coOBITHSI, KOMOMHATOPHOE OMNpEIEICHUE BEPOSTHOCTH, F€OMETPUYECKOE
onpeereHue BEpOATHOCTU. [IoHATHE O CTOXAaCTUYECKUX MAaTEMATHYECKUX MOJIEIAX.

10. luckpeTHble ciydaiiHble BETMYMHBI, 3aKOH paclpeneieHus. MaTemaTuieckoe
OKMJIaHWE W JIACIIepCUsl TUCKPETHOW ciaydaiHOM BenuuuHbl. [loHATHE O mapamerpax
pacrpeneieHus.

11. HenpepsiBHBIE Cily4aiiHble BEJIWYHHBI, TUIOTHOCTH pacipeneieHus. MaTemaTHueckoe
OKMJIaHUE U JUCIIEPCUSl HENPEPBIBHOU CiydallHOM BenuduHbl. [IoHATHE O mapamerpax
pacnpeneneHns. PaBHOMepHOe pacnpeneneHrne, HOPMAaJbHOE pacHpeesieHne Kak
CTaHJapT.



Paznen 2. MaTtemaTnueckasi 00padoTka nHpopmMaumnu

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mume cBenaeHUs O BBIOOPOYHOM MeToje. | eHepanbHas COBOKYITHOCTh W BBIOOpKA,

nepBuYHas 00pabOTKa JaHHbIX. BapuanumoHHble psAAbl W HUX  TpaduuecKoe
npeacTaBieHHE (ITOJTUTOH, THCTOTPAaMMa).
[lepBuyHble oOmMMCaTEeNbHBIE CTATUCTUKHU: MEphl MOJOXEeHHA (MOjaa, MeHaHa,

BbIOOPOYHOE CpeHee, KBAaHTUIIM) U MEPbl U3MEHUMBOCTH (pa3Max, TUCIEPCHsl, CpellHee
KBaJIpaTUYHOE OTKJIOHEHUE).

OOmue uaen CTaTUCTUYECKOIO OLCHUBAHUS.
ToueuHble U UHTEPBAJIbHBIEC OLEHKU. [Ipumepsl.
Cpennss BbIOOpOYHasi, MOJA, MEJUAaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCcKOro
OKUJAaHUs clTydyailHOW Bean4HuHbl. OLIEHKH TUCIEPCUH CIIy4YailHOM BETMYMHBI.

[Tpunuun npaktuyeckoil yBepeHHOCTH. CTaTUCTUYECKHUE TMIIOTE3bl U OOLIME HAEH UX
npoBepku. OmuOKU mepBoro U BToporo pona. Cratucruyeckuii kpurepuid. Ilonstie o
[IapaMeTPUUECKUX U HEMAPAMETPUUECKUX KPUTEPUSIX.

Cxema NpoBEpKH T'MIIOTE3bl C MPUMEHEHUEM IapaMETPUUECKOr0 KPUTEPUs Pa3IUUU.
Cxema npoBEpKH TUIOTE3bl C IPUMEHEHUEM HENapaMeTPUYECKOr0 KPUTEPHUS COIIacus
pacupeneneHuid. [Ipumepst.

Bunsl cBsazeit mexny BenuunHamu. [ToHATHE O (QYHKIMOHANBHOM, CTAaTUCTUYECKON M
KOPPEJAMOHHOM 3aBUCUMOCTH. KoppensnuoHHas CBs3b MEXIy BEIMYMHAMH M €€
IIOKAa3aTeH.

KoadduumeHT koppemsnuu Kak IMoKa3aTellb TECHOThl M HANPABJICHUS CBSI3U MEXKIY
BEJIMYHMHAMHU, €0 cBocTBa. [IpuMep BeIunCiIeHNUS.

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

TounocTr W HaAEKHOCTL OILECHKH.

B koHI1e n3yueHust JUCIMITIIMHBI TOABOASTCS UTOTU pabOThl CTYAEHTOB HA JIEKIIMOHHBIX U
MIPaKTUYECKUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJI0B, HAOPAHHBIX B TEYEHUE CEMECTpA.

KpnTeplm OlleHUBAHMA 3HAHMIA oﬁyqamnmxca o JTMCHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaIOuWUxcs

ITocemenue Pabora
ITocemenune .. Hrorosas cymma
o MPaKTUYCCKUX Ha MPaKTHYECKUX 3auér
JIEKIIUHA . OaJUI0B
3aHATUN 3AHIATUAX
1x6=06 1x10=10 152 32 200
Kpumepuu oyenusanus pabomsi 0b6yuarowe2ocs no umozam cemecmpa
Pesynbrar bamer (2 3E)
«HE 3a4TEHO» 0-100 GayutoB

«Ba4TCHO»

101-200 6amnoB

6. MeToanueckue yKazaHus J1JIsi 00yYAWMINXCS M0 OCBOCHH IO U CHUTLINHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT 00y4aromuXxcsl TOCEMIEHUS JICKIWA, aKTUBHOU
paboOThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHS BCEX Y4YEOHBIX 3aJaHUN IperojaBaTels,
03HAaKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKnMu — ogHa U3 (OpM aKTHUBHOM CaMOCTOSATENBHOW paboThl 00ydarommuxcs,
Tpe6y10111a5[ HAaBBIKOB U YMCHHA KPaTKO, CXEMATHYHO, ITOCIECA0OBATCIIBHO U JIOTUYHO (bHKCHpOBaTI)




OCHOBHBIE TTOJIOKEHUSI, BBIBOJIbI, 00001IeHNs, (HOPMYTUPOBKU. B KOHIIE JEKIIMHM MpenogaBareib
ocTaBisieT Bpems (5 MHHYT) JUisi TOro, 4TOOBI OOydYaromuecs HWMEIH BO3MOXKHOCTh 3a/1aTh
YTOUHSIOUIME BONPOCHI IO U3y4yaeMoMy MaTepuany. M3-3a HEJZOCTaTOUYHOrO KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YHaeTCs OCBETUTh B IOJHOM OObEeMe, MOITOMY
IpernoAaBaTeib, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPBIE BONPOCHI BBIHOCHUT Ha CaMOCTOSITEIBHYIO
paboTy CTYIEHTOB, pEeKOMEHAYS Ty WM UHYIO JuTepatypy. Kpome sToro, sl Jydiiero OCBOCHUs
MaTepualia M CUCTEMAaTH3allMd 3HAHWK 10 AMCIMIUIMHE, HEOOXOJMMO IOCTOSIHHO pa30oupaTrh
MaTepHalibl JIGKLUH 110 KOHCIIEKTaM U y4eOHBIM IocoOusM. B ciiyyae HeoOxotumMocT o0paiarses K
IIPEI0JIaBATENIO 3a KOHCYJIbTalUEH.

IloaroroBka K NpaKTU4YeCKUM 3aHATUIM.

[Ipy MOArOTOBKE K NPAKTUYECKUM 3aHATHAM CTYICHT JOJDKEH H3YYHUTh TEOPETUUECKHN
MaTepuall 1o TeMe 3aHATHUS (HUCHOJb30BaTh KOHCIEKT JIEKLHUH, M3y4UTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTHCS C JIOMOJTHUTENHLHOM JINTEPATYPO, TPU HEOOXOIMMOCTH JOMOJIHUTH KOHCIICKT, J1eNIas
B HEM COOTBETCTBYIOIIME 3allUCH U3 pa3IM4YHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHMid,
BO3HMKAIOIIMX NPU OCBOCHWH TEOPETHUYECKOrO0 Marepualia, CTYICHTY CIIeAyeT oOpamarbcs 3a
KOHCYNIbTalluel K mpernogaBarento. Vs Ha KOHCyNIbTalMio, HEOOXOJUMO XOpOIIO MpPOAyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Hauane npakTU4ecKkoro 3aHsATHs IpenojaBareiib 3HAKOMUT CTYACHTOB C TEMOM, OraiiaeT
IUIaH TIPOBENICHUS 3aHATHS, BBIIACT 3aJaHus. B TeueHHWe OTBEJCHHOrO BPEMEHHU Ha BBIIOJIHEHHE
paboThI CTYJICHT MOXKET OOpaTUTHCS K MPENoJaBaTeio 3a KOHCYIbTAlMEH UM pa3bsCHEHUsIMU. B
KOHIIE 3aHSATHS IIPOBOJUTCSI IIPUEM BBIITOJTHEHHBIX 3aJaHUH, COOECEJOBAaHNE CO CTYJICHTOM.

Pe3ynbTarhl BHINONHEHHS MPAKTUYECKUX 3[JaHUN OIIEHHWBAIOTCS B OaiaX, B COOTBETCTBHU C
OaITbHO-PEUTUHTOBOI CHCTEMOM YHUBEPCUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Bauamue 1. Hccnedosanue muodcecms u OMHOUICHUL
MaTtepuan st OCBOSHUS
1. Buabl MHOXKECTB.
2. Omnepanuu HaJg MHOXKECTBA U UX rpaduyeckas HILTIOCTPAIIUS.
3. UwmcrnoBele MHOXXECTBA M YHCJIOBBIC TPOMEKYTKU: aHATUTHUECKOE M TpaduiecKoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: AaHAJIUTHYECKOE U  TpaduiecKkoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
5. bunHapHbIe OTHOLIEHUS U UX CBOWCTBA.
6. OrobpakeHHsI MHOXKECTB U MX BHUIBL.

3anamue 2. Ilocmpoenue OemepmMuHUPOBAHHBIX MamMeMamudeckux mooeiel 3asucumocmeri
8eUYUH
Marepuan 111 OCBOCHHS
1. Bugel mMarematuueckux — Mojened.  DTamnbl  TOCTPOEHUS U HCCIEIOBAHUS
MaTeMaTU4eCKOU MOJIEINH.
2. UwmcroBble  TIOCICNOBATEIBPHOCTH KAk  JWCKPETHBIC  JIECKPUNTHBHBIC  MOJICIH
JETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsle (GyHKITUN KaK HEMPEPHIBHBIC TECKPUITHBHBIC MOJCITH JETCPMUHUPOBAHHBIX
IIPOLIECCOB.
CBoiicTBa mocne0BaTeIbHOCTEH U (DYHKINI KaK XapaKTePUCTUKH MPOIIECCOB.
OnHonapaMeTpuyecKue ONTUMU3AIMOHHBIE MAaTEMAaTUYECKUE MOJIEIHN MOCTPOCHHBIE HA
OCHOBE (PYHKITUH U UCCIIeNyeMbIE cpeacTBaMu U PepeHITHATHPHOTO HCUUCTICHUS.

ok~



3auamue 3. [locmpoenue cmoxacmuieckux Mamemamuieckux mooenel 3a8ucumocmett 8eIuduH
Matepuai 1j1si OCBOEHUS

1.

ok wn

BepositTHOCTh  cilydalilHOTO COOBITHS Kak Mepa BO3MOXKHOCTH €r0 HAaCTYILJICHUS.
PaznuuHble MOAX0/1bl K ONPEENEHUI0 BEPOSITHOCTH CIIy4aifHOIO COOBITHSL.

Cxema KOHEUHOTr0 YMClla PaBHOBO3MOXHBIX UCXOJI0B.

Cxema GeCKOHEUHOr0 yKciia paBHOBO3MOXKHBIX HCXOO0B.

MogenupoBaHue TUCKPETHBIX CIy4alHbIX BEJIMYHH.

MonenupoBaHue paBHOMEPHBIX HENPEPBIBHBIX CIIy4alHbIX BEJIUYHH.

HccnenoBaHnne HENPEpPHIBHBIX CIyYalHBIX BEJIMYMH HAa OCHOBE TI'padHuuecKoro
IIPEJICTaBICHUS INIOTHOCTH BEPOSITHOCTH.

3anamue 4. Ilepsuunas oopabomka cmamucmuieckou uHgphopmayuu
Marepuan Uit OCBOCHUS

1.
2.

.

5.
6.

BapuanuoHHble psizibl U UX BUJBIL.

I'paduueckoe u300pakKeHHE BApUALMOHHBIX  PAIOB:  IOJHIOH, TUCTOIPaMMa.
JuarpaMmsl.

CpenHue BeIMUMHBI BApUALMOHHOTO psijia: cpelHss (BbIOOpOUHas), MeIMaHa, Moja.
Iloka3atenu BapualMM BapUALMOHHOTO psijia: pa3Max BapbUPOBaHU, JUCIEPCHS,
CpelHee KBaJApaTUYHOE OTKIOHEHHE.

CraTtuctudeckoe olieHHBaHUE. TOYHOCTb U HaJIe)KHOCTb OLICHKH.

ToueuHble ¥ HHTEPBAJIbHBIE OLICHKU ITapaMeTPOB F'€HEPAIbHON COBOKYITHOCTH.

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

1.

2
3.
4.
5

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPUPYIOILasi TUIIOTE3bI.

Craructuueckuil KpuTepuil. Y poBeHb 3HAUUMOCTH U MOIIIHOCTb KPUTEPUSL.

OmmbKy epBOro U BTOPOTO Po/ia.

Kputnueckast 061acth 1 0051aCTh MPUHATUS TUIIOTE3BL.

[IpoBepka rumore3 O pPaBEHCTBE 3HAYEHUW MNAapaMETPOB PACIPEICICHHI: CpaBHEHUE
CPEIHUX 3HAYECHUI ABYX M€HEPAIbHBIX COBOKYITHOCTEH MPU U3BECTHBIX U HEU3BECTHBIX,
HO paBHBIX AMCTIEPCHUSIX (HE3aBUCHUMBbIE BHIOOPKN).

3ansamue 6. Uzyuenue cesseil mexHcoy 8eIUYUHAMU HA OCHOBE 8blOOPOUHBIX OAHHBIX
Martepuan 115 OCBOEHUS

1.
2.

3.

4.
5.

OyHKIIMOHANBHAS, CTATHCTUYECKAsI M KOPPEJAINOHHAS 3aBUCHMOCTb.

KoppensauuonHas cBA3b MEXIy BeIMYMHAMH W €€ IoKazaTelu (CWia, HalpaBJIeHHUE,
HaJIEKHOCTD).

KoadduureHnt koppensiuu Kak MoKa3aTeldb TECHOTHI M HAalpaBJIEHUs CBS3U, €ro
CBOMCTBA.

Bri6opounsiii k03¢ duiinent panrosoii koppensunu Crnupmena / Kenaamia.
Bri6opounsiii koadpdunueHT koppensiunu [Tupcona.

3anamue 1. Annpoxkcumayus erudur Ha OCHOBe 8bLOOPOYHBIX OAHHBIX
Marepuail 11 OCBOCHUS

1.

2
3.
4.
5

3a1aun KOPPEALMOHHOIO ¥ PErPECCHOHHOTO aHAN3A.

VYcioBHbBIE cpeTHUE U BEIOOPOYHOE YPABHEHUE PETPECCUH.

MeTo/10M HaMMEHBIIINX KBAJIPATOB.

ITocTpoenne npsMoi TMHUM TAPHON PErPECCUN METOJOM HaUMEHBIINX KBaIPaTOB.
[TonsiTHE O HETMHEWHON PETPECCUM.



3anusamue 8. H3zyuenue xapakmepa pacnpeoenenuii 8elUdUH Ha OCHOBE 8b100POUHBIX OAHHBIX
Matepuai 1j1si OCBOEHUS
1. TlonsatHe 0 mapaMeTpUUECKUX U HETTapaMETPUIECKUX CTATUCTHUYCCKUX KPUTCPHSIX.

2. Ilpumep HemapaMeTpHUUECKOro KpUTEPHsI COTIIacHsl pacnpeenenuii: kpurepuii [lupcona
«XU-KBaJpaT».
3. IlIpoBepka rumoressl 0 XapakTepe pacnpeesieHusl.

3anamusa 9-10. Mamemamuueckas obpabomka pe3yibmamos HAOAOeHUl (KOHMPOIbHOE
3anamue)
[1nan npoBeneHus
OT4Y€ThI U KOJUIEKTUBHBIE OOCYKICHHUSI 110 BBIMTOJTHCHHUIO:
1. WTOroBOM KOHTPOJIBHOU PabOTHI;
2. WTOTOBOTO TBOPYECKOTO 3aaHMUS;
3. pedeparos;
4. TpPOEKTOB.

7. IlepeyeHb OCHOBHOW M JOMOJHHUTEJLHOWH Y4yeOHOIl JuTepaTypbl, UHTepHeT-pecypcoB,
HEO0XO0AUMBIX /1JIs1 OCBOEHMS U CIUTITIHHBI

OcHoBHasl JIMTEpaTypa

1. benbko 1.B. Teopus BEPOSITHOCTEM, MaremaTuyeckas CTaTUCTHKA,
MaTeMaTHYecKoe MpOorpaMMUpOBaHUE [DIEKTPOHHBIN pecypc]: yueOHOe mocobue /
N.B. benbko, 1.M. Mopo3zosa, E.A. KpumrannoBuu. — Munck: HoBoe 3nanue; M.: UHOPA-
M, 2016. - 299 c.

URL.: http://znanium.com/bookread2.php?book=542521

2. BBenenue B Maremaruueckoe MoJeIMpOBaHUE [DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue / nox pex. I[1.B. Tpycosa. - Mockaa : Jloroc, 2004. - 439 c.

URL.: http://biblioclub.ru/index.php?page=book&id=84691

3. I'pec I[1.B. MaremaTuka i GakanaBpoB: YHMBEpCAJIbHBIN KypcC Ul CTYIEHTOB
TYMaHUTAPHBIX HAPaBJICHUN [ DNEKTPOHHBIN pecypc] : yuebHoe nmocodue / I1.B. I'pec. — M.:
Jloroc, 2013. — 288 c.

URL: http://biblioclub.ru/index.php?page=book&id=233778

JlonoIHUTEIbHASI JINTEPaTypa

1. AxtsamoB A.M. MaremaTHKa JUis COIUOIOTOB U SKOHOMHUCTOB [DIEKTPOHHBIH pecypc] :
yuebHoe mocobue / A.M. AxTsamoB. — M.: ®uzmartaut, 2008. — 464 c.

URL.: http://biblioclub.ru/index.php?page=book&id=82271

2. Ko63aps A.W. Tlpuknagnas MmaTeMaTHueckas CTaTUCTUKA [ DNEKTPOHHBIN pecypc] :
M.: ®usmatiut, 2012. — 816 c.

URL: http://biblioclub.ru/index.php?page=book_red&id=82617

3. KouerkoB E.C. Teopus BeposTHOCTEH M  MaTeMaTH4yeCcKas  CTATUCTHKA

[DnexTponnsiii pecypc]: yueonuk / E.C. KouerkoB, C.O. Cmepunnckas, B.B. Cokonos. —
M.: ®OPYM : UHOPA-M, 2021. — 240 c.
URL.: http://znanium.com/bookread2.php?book=1245262
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