MunuctepcTBo npocBelnenus Poccuiickon ®enepaunn
denepaibHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE yUPEKICHHE
BBICIIEr0 00pa3oBaHuUs
«YIbSHOBCKUM rOCy/1apCTBEHHbIN [1€1arOrH4eCK1ii YHHBEPCUTET
umenu M.H. Ynesanosa»

(®I'bOY BO «Yal'TlY um. U.H. YabsHoBa»)

MakyabTeT PU3NKO-MATEMATHIECKOTO U TEXHOJOTHUECKOro 00pa3oBaHus
Kadenpa Beiciieid MaTeMaTHKH

YTBEPXJAIO

[Tpopextpp no yuebHo-

MeToauyeckon pabore
i Y /14 C.H. TuroB

« 25% UIOHS 2021 r.

OCHOBBI MATEMATHYECKOM OBPABOTKA HH®OPMALIUH
[Tporpamma yueOHON IUCUMIUIMHEI MHPOBO33pEHYECKOTO MO IS
OCHOBHO# IpodecCHOHaNbHOM 00pa30oBaTeIbHOM TPOrPaMMBbI BBICILIETO
o0pa3oBaHus — MporpaMMbl OakajiaBpyara 1o HalpaBJIeHHUIO TOArOTOBKU

44.03.05 INeparornyeckoe obpazoBaHue (¢ AByMs MPOQUIAMH IOATOTOBKH),

HaIpaBJIeHHOCTh (poduiIb) 00pa3oBaTeIbHON TPOrpaMMbl
«IHOCTpaHHBIH (HeMeLKU) si3bIK. MHOCTpaHHBIN (aHITMHACKUN) SA3bIK)

(ounas popma 00ydeHuUs)

Cocrasutenu: Makeesa O.B.,
KaHauaar  (U3UKO-MaTeMaTHYECKHX
HayK, JOLUEHT Kadeapbl BbICLIEH
MaTeMaTHKH

PaccMOTpeHO U 0100peHO Ha 3acelaHHM YUeHOro CoBeTa (aKysibTeTa HHOCTPAHHBIX
S3BIKOB, IIPOTOKOJ OT «_23 » mroHa 2021 r. Ne_8

ViessHOBCK, 2021

NOKYMEHT NMOANNCAH
3NEKTPOHHOW MOANUCHIO

Ceptudukat: 01D77C644FC1E54000000006381D0002
Bnapeneuy: Tutos Cepreit Hukonaesuy
DencreuteneH: ¢ 19.07.2021 po 19.07.2022




MecTo IMCHUIUIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuumnuaa «OcCHOBBI  MaTeMaTHYecKol  00paboTku  uHpOpManuu»  BXOJUT B
MupoB033peHYECKUN MOTYJIb YacTH, (OPMHUPYEMON YHaCTHUKaAMH 00pa30BaTEIbHBIX OTHOIICHHIH
broka 1. Jlucuumuiiael - (MOIYIH) y4eOHOro IUJIaHa OCHOBHOH  IpogeCcCHOHAIBHON
0o0pa3oBaTeNbHONM MPOrpaMMBbl  BBICHIIET0 OOpa3oBaHHUsl — MPOrpaMMbl OakanaBpuara II0
HarnpaBieHuto 1noarotoBku 44.03.05 Ilegarormveckoe oOpazoBanue (¢ AByMs NPOPUIIMHU
MOJIrOTOBKHM) HANpPaBICHHOCTh (Mpoduib) 00pazoBaTeabHOM mporpamMmbl:  HMHOCTpaHHBII
(Hemenkmii) si3bIK. HOCTpaHHBIA (aHTJIMICKUN) S3BIK, OYHON (HOPMBI 00yUYeHHUs., OUHOU (HOPMBI
o0Oy4eHusl.

[Ipouecc oOCBOEHHS NUCHUIUIMHBI 0a3upyeTcss Ha 3HAHMSIX, YMEHHMSIX M HaBBIKaXx,
NpUOOPETEHHBIX TPU U3YyYCHHH YYE€OHBIX MPEJIMETOB CpelHEH IKOIbI (MaTeMaTuka; aiaredpa, B
TOM YHUCJIE OCHOBBI TE€OPUM BEPOATHOCTEH M MATEeMAaTUYECKOW CTAaTHUCTHKHU; T€OMETpHs; Hadaja
MaTeMaTUYeCKOro aHaJIn3a).

Pe3ynbrarel OCBOGHMS AMCHMILIUHBI MOTYT OBITH BOCTPEOOBaHBI MPU MPOXOKIECHUU
MPaKTHUK 00s3aTenbHOM yacTh biioka 2. [IpakTuKy: MPaKTHUK MICHUXOJIOTO-TIEAarOrHIECKOT0 MO
«YuebHast (HaydHO-MCCIIEOBATEeNbCKasi paboTa, IONlydeHHE TEPBUYHBIX HABBIKOB HAay4HO-
UCCIIEeIOBATeNbCKOM paboThl) KypcoBas pabora Nel», «YueOHas (HaydHO-HCCIEAOBaTENbCKAS
pabota, rmoyryueHre epBUYHBIX HABBIKOB HAYYHO-MCCIIEIOBATEIbCKON paboThl) KypcoBast pabora
Ne3» W mpakTUKM KOMMYHUKATUBHOTO MOAyNs «YueOHas (HaydHO-UCCIIeoBaTenbcKas padora,
MOJTyYeHHE TIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEOBATEIBCKON paboOThl) KypcoBas pabora Ne2y,
HEOOXOIUMBI JIJISl YCIIEIIHOTO MPOXOXACHUS TOCYAapCTBEHHOW HMTOroBoil arTectranuu: biok 3.
l'ocynapcrBenHass uroroBasg  arrecrtanuss —  «BpImonHeHWe W 3al0UMTa  BBITYCKHOM
KBaTM(UKAITMOHHOU PabOThI».

1. Ilepeyenr mnaHMpyeMbIX pe3yabTaToB 00ydyeHHs1 (00pa3oBaTebHBIX
pe3yJIbTaTOB) N0 JMCHUILIHHE

Ieabro ocBoeHuss AucUUIUIMHBL «OCHOBBI MaTeMaTHUeCKOW 00paboTKu HH}OpMaIm»
SIBJISIETCSL TOJATOTOBKAa OakajaBpa K paboTe yuuTeneM B 0O0IIeo0pa3oBaTeNbHON IIIKOJIE.
JlucuuiuinHa npeAHa3HadeHa JaTh OyaylUM YYUTEIsIM Npo(ecCHOHANBbHYIO (TEOPETHYECKYI0 U
MIPaKTUYECKYI0) MOJArOTOBKY, CBSI3aHHYI0 C (OpPMHUpPOBAaHMEM ONBITa  creuu(uuecKoit
MaTeMaTHYeCKOM JeqTeNbHOCTH, HANpPaBICHHOM Ha peLIeHHe HayYyHO-HUCCIIEAOBATENbCKUX U
AKCIIEPUMEHTAIIbHBIX 33714 B MpodecCUuoHaIbHOM cdepe.

3agaveil OCBOEHHUS MAUCLUIUIMHBI SBJISETCS 3HAKOMCTBO C TUIUYHBIMH METOAAMHU U
IpUeMaMH  CTPYKTYpPUPOBaHMSI M  CTAaTUCTUYECKOM 0OpabOTKM  JaHHBIX, 3JIEMEHTaMH
MaTeMaTHYeCKOr0 MOJETUPOBaHUS SIBIIEHUH U NMPOLIECCOB; pa3BUTHE MPEACTABIECHUHN O CYIIHOCTH
MaTeMaTHYeCKOro METOJia MO3HaHUS JEMCTBUTEIBHOCTH M BO3MOXHOCTSAX €ro NMPUMEHEHMsS B
€CTECTBEHHBIX M TyMaHUTApHBIX HAyKax, B IICHUXOJIOTO-TIEAArOTMUECKUX HCCIEIOBaHUSIX, B
OpraHMU3alOHHO-YIPaBlIeHYeCKO cdepe U APYrux oOyacTAX NeATeNbHOCTH; (OpPMUPOBAHHUE Y
CTY/ZICHTOB HAY4YHOTO CTHJIA MBIIUICHUs, Oa30BBIX HABBIKOB AHAJTUTHYECKOM JIESTEIHHOCTH,
JIOTUYECKMX M KOMOWHATOPHBIX CHOCOOHOCTEH; (opMHUpOBaHME M Ppa3BUTHE KOMIIETEHIUIN
OyayIiero y4uTens, CBA3aHHBIX C MPUMEHEHHEM MaTeMaTHYeCKUX METOAOB 00paboTKU
nH(popManuy B mpodeccCuoHaNbHOM, B TOM YUCIIE UCCIIEI0BATENbCKOMN 1eITeIbHOCTH.

B pesynbrate OCBOEHHs MporpamMmbl OakanaBpuaTa OOydaroOUIMics JIOJKEH OBJaJeTh
CIIEIYIOIMMHU pe3yjbTaTaMu 00ydeHus nmo JuciumimHe « OCHOBBI MaTeMaTHUecKOl o0paboTKH
uHpopManun» (B TabIUIE IPEACTABICHO COOTHECEHHE 00pa30BaTeIbHbBIX Pe3yIbTaTOB 00yUeHHs
0 JUCIMIUIAHE ¢ MHUKATOPAMH JTOCTHXKEHHS KOMITECTEHIIHN):
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3. Coaep:xkaHue AUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3deaM) ¢ YKa3aHHEM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
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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
reOMETPUUYECKOE TpeCTaBieHne MaHHBbIX. OnucaHue OoOBEKTa TOYKOH HA YUCIOBOW MPSIMOU,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Martpuiipl 1 Bektopbl. Cructembl KoopauHaT. COBOKYITHOCTH 00BEKTOB (MHOKECTBA), CIIOCOOBI UX
3aJlaHus U BUJBL; yCTOE U YHUBEPCAIIbHOE MHOXKECTBO. Onepaliyy HaJl MHOKeCTBaMu. buHapHbie
OTHONIICHHWS HAa MHOXECTBAaX M WX CBoWcTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTb, AHTHUCUMMETPUYHOCTD). OTtHoueHue BKJIIOUEHUS, OTHOIICHUE
SKBUBAJIEHTHOCTH, OTHOIICHHE Topsnka. OTOOpakeHHs MHOXKECTB M UX BUABI, QyHKIHH. Mepa
MHOXKECTBa Kak (YHKIUS, U3MEpeHUue MHOXKecTB. [loHATHE 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 CBOMCTBA YHCIOBBIX IOCIEIOBATEIbHOCTEH (MOHOTOHHOCTh, OTPAHUYEHHOCTH,
OUKIMYHOCTR).  Ommcanne oObekTa (Tporecca) ¢ TMOMOIIbIO 4YMCIOBOW (yHKumu. Ilpumep
HeNpepbIBHON Mozenu (HarmpuMmep, 3ajaya O IUIOLaJu KpyroBoro cekropa). CriocoObl 3ai1aHus
yrciaoBoil GyHkuuu. CBOMCTBAa HPOIECCOB M CBOWCTBA YMCIOBBIX (YHKIUN (MOHOTOHHOCTB,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPUOAMYHOCTH).  [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHUHM CKOPOCTH pocTa (pyHKUMH. JIuHelHble U
HeJIMHEeHbIe (DYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOZENH). ANNPOKCUMAIUS TUCKpPETHOro Habopa
JaHHBIX HemnpepbiBHOW ¢yHKIuMed. [lpuMep oNTHUMHM3AIMOHHON Mojaenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 annpoKCUMaIUK JIMHEHHON (yHKuMen).
WNnes maTemMaTHMyeckoro MOJEIMPOBAHUS U €ro Leau (JAeCKpUNTHUBHBIE, ONTHUMH3AI[MOHHBIE,
yIIpaBJIeHYE€CKHUE MOJIENN ). DTambl HOCTPOSHUS U HCCIeI0OBaHNs MaTeMaTHUECKOM Moien (BbIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, OMHMCAHME MEPEMEHHBIX, (OpMynHpOBaHHE 3aJauu Ha SI3bIKE
MaTeMaTHKH, pellIeHHEe 3aJJau, UHTEPIPETaLsl pe3yIbTaToB).

CroxacTu4yeckre MareMaTH4eCKIe MOAEIN

JlerepMUHUpPOBAaHHBIE W CIy4dailHble Tporecchl. HeonmpenenéHHOCTh B MaTEMATHYECKHX
Mozensax. OmnucaHue MacCOBBIX CIyYalHBIX SBICHUM METOAAMHM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIe, HEBO3MOJKHBIE, ClydyallHble COOBITHA. BeposTHOCTH CllydallHOrO COOBITHS Kak
Mepa BO3MOXXHOCTM €ro HacTyIUIeHHs. JIMCKpeTHble M KOHTHUHYaJIbHBIE IIPOCTPAHCTBA
ANIEMEHTAPHBIX COOBITHI. MaTeMaTudyeckass MOJENb CIyYaiHbIX COOBITHH C KOHEYHBbIM /
O0ECKOHEUHBIM YHMCJIOM DPABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'€OMETPUYECKOe
ornpezeneHue BepoSITHOCTH). OIeHKa BEPOSITHOCTH COOBITHSI MO €ro 4YacToTe B SKCIIEPUMEHTE
(craTHcTHYECKOE ONpeJeNieHHe BEpOsATHOCTH). MojenupoBaHue JIUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTENM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHON CIIy4allHOM BEJIMYMHBL. MOJEIMpOBaHUE HENPEPBIBHBIX CIIyYalHBbIX BEJIMYUH.
[lonaTe o MIOTHOCTH pacmpesneneHnsl BEpPOSITHOCTEM M YHMCIIOBBIX XapaKTEPHCTHKAaX
HEINPEPBIBHOW CIy4yalHON BeaW4MHBL. [IpuMepsl pacmpeneneHuil HENmpephIBHBIX CIy4alHBIX
BEJIMYMUH (paBHOMEpPHOE paclpe/iejieHre, HOPMalbHOE paclpeesieHue, paclpeieseHue «Xu-
KBaJpaT», pacupenenenue CTeiofieHTa, pacnpeaenenue Ouiepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

Br100pouHbIii METO M CTATUCTUYECKOE OIICHUBAHUE

3ajaun MaTeMaTUYeCKOW CTaTUCTUKH, CBSI3b U Pa3jIM4He ¢ Teopuel BeposiTHoCcTe. O0mume
CBelleHUsI O BBIOOPOYHOM Merone. CTaTUCTHYECKHE NaHHBIE: TeHepalbHash COBOKYIMHOCTh M
BBIOOPKA, 3aBUCHMbIE U HE3aBUCUMbIEC BBIOOPKH; MEpBUUHAsA 00pab0TKa JaHHBIX (paHKUPOBaHUE,
TPYIIIUPOBKA, TOCTPOECHUE BApUAIIMOHHOTO psifa). JIMCKpeTHbIE U MHTEPBaJIbHbIC BapUAIIMOHHbBIC
pAlbl, TEpexoJ OT HMHTEPBAIBHOIO psAga K IJUCKpeTHOMY. ['eomerpuueckoe mnpeacTaBieHUE
CTaTUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMAa, JICTIECTKOBBIE W KPYTrOBBIE JIHarpamMMBbl;
BO3MOXKHOCTH mpuMeHeHust EXcel mns Busyanmusanmu nanHbix. [lepBHYHBIC ONMUCATENbHBIC
CTATUCTUKU: MEPHI MOJIOKEHUSI (MEphl EHTPAIbHOW TEHACHIIMM W KBAHTWIIW PACIPEICIICHUS) U
Mepbl U3MEHYUBOCTH. Y CpEeIHEHUE JaHHBIX (CpeAHsisi BRIOOpOYHAs, MOJA M MeAMaHa BHIOOPKH).
KBantunm pacnpenenenus (IpoLeHTHIIN, KBapTUiIH). Mepbl pa3Opoca JaHHBIX (pa3Max BHIOOPKH,
JMCIICPCHS U CPEeIHEE KBAJAPATUIHOE OTKIOHEHUE, aCHMMETpPHS, 3Kciiece). Mest CTaTHCTHYECKOTo
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OIEHKH. TOYEUHbIE U MHTEPBAJIbHBIC OIEHKH IMapaMeTPOB
pacnpenenenus. BrpibopouHas cpenHsis U BBIOOpOUYHAS JUCIEPCUS KaK TOUCYHBIE OIIEHKHU
TFEHEpaJbHOW CpENHEH W TEeHEpaJIbHOM aucnepcuu. JloBEpUTENbHBIE WHTEPBAJIBI ISl OLICHKU
MaTreMaTUYeCKOro OKHUJAHUS M CPEAHEro KBAJAPATHUYHOIO OTKJIOHEHUS HOPMaJIbHOTO
pacnpeneseHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

W3mepenuss M IIKagbl B HAY4YHBIX MCCJIEIOBaHMUAX (HOMUHATHBHAs, paHroBas,
UHTEpBaJibHas, aOCOJIIOTHAs WIKana). ['mnore3sl HayuHble U cratuctuueckue. Wnes mpoBepku
CTaTUCTUYECKOM rMIOTE3bl. Y POBEHb CTATUCTUYECKOM 3HAYMMOCTH. CTaTUCTUYECKUI KPUTEPUI U
yucio creneHeil cBoOonpl. IIpoBepka TUIOTE3 C MOMOIIBIO CTaTUCTUYECKUX KpPUTEPHEB.
CratucTudeckoe pelleHHe U BEepoSTHOCTh olMOKu. HampaBneHHble M HEHanpaBJEHHbIE
anprepHatuBbl. CojeprkaTelibHas MHTEpHpEeTanus cTaTUcTUYecKoro pemeHus. [lonstue o
[apaMeTPUYECKUX U HEMapaMEeTPUUYECKUX KpUTepusaXx. lIpumepbl mapaMeTpud4ecKux KpUTEPUEB
pa3Inuuii: CPaBHEHHME CPEIHHUX 3HAYECHMM JABYX I€HEPAJIbHBIX COBOKYIHOCTEW IIPU MU3BECTHBIX U
HEM3BECTHBIX, HO paBHBIX JUCHEpCcHsIX (He3aBHCHMBbIe BbIOOpKH). [IpuMep HemapaMmeTpudyeckoro
KpUTEpHUsl CoTacusi pacupeneseHnil («xu-kBaapar» kpurepuit [lupcona).

Koppensmus u perpeccusi BeIUYUH

Bugasl cBszeit Mexnay BenuunHamu. [loHsTHE O (QYHKUMOHANIBbHOM, CTAaTHCTUYECKON WU
KOPPEJSIMOHHON 3aBUCUMOCTU. 3ajaud KOppessIIMOHHOro aHanu3a. KoppensuuoHHasi CBS3b
MEX]y BETMUMHAMH U €€ TIoKa3aTenu (Cuiia, HarpaBlieHHe, HaJIE&KHOCTh); BUBI CBSA3U (JIMHEHHas
/ HeNWHEeWHasl, TMOJoXUTeIbHas / oTpurarenbHas). KoagduuueHnt koppensmun Kak MmokKazareib
TECHOTHI U HalpaBJEeHUs CBA3H, ero cBoiicTBa. KoadduuuenT panrooii koppensauuu Crniupmena /
Kennanna, koaddumuent xoppensiuuu [lupcona. 3agaun perpecCMOHHOTO aHaiu3a. Y CIOBHbBIC
cpeaHue U BbIOOpOUHOE ypaBHEHHE perpeccuu. IlocTpoeHne mpsiMON JTMHUU TapHOW perpeccuu
METOJIOM HAMMEHBIINX KBapaToB. [[IOHATHE O HEMMHEWHOW pETPECCUH.




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

CamocrodrenbHas paboTa CTYAEHTOB fABIsETCA 0c000i (hopMoil opraHuzanuu yueOHOro
mpolecca, MPeACTABISIONAs Co00M  IUIAaHMPYeMyl0, I[O3HABATEIbHO, OPraHW3alMOHHO U
METOAMYECKH HANpaBIIEMYI0 JCATEIbHOCTh CTYIEHTOB, OPHEHTUPOBAHHYIO Ha JIOCTHIKEHUE
KOHKPETHOTO  pe3yjbTaTra, OCYIIECTBIseMy0 0e3 MpsSMOMl  IOMOLIM  MpEenoAaBaTelis.
CamocrodrenbHas paboTa CTYAEHTOB SIBJSIETCS COCTaBHOM 4acThi0 yueOHOH pabOThl U HMEeT
LENIBbI0 3aKpeIUIeHnEe U YriyOJeHne MOJYyYeHHbIX 3HAHUN M HaBBIKOB, IMOUCK M HpUOOpETeHHE
HOBBIX 3HaHHM, a TaK)XKe BBIIIOJHEHHE YUeOHBIX 3aJJaHUH, TOATOTOBKY K MPEACTOALIMM 3aHATHIM
u sKk3ameny. OHa mpenycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAMUCAHUE JOKJIAJIOB,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHbBIX 33JaHUN B COOTBETCTBUU C y4yeOHOH Iporpammon
(TeMaTHYECKUM TJIAHOM H3YYEHUS AMCUUIUIMHBI). Tema JUisi TaKkoro BBICTYIUICHHUS MOXKET OBITh
Ipe/UIoKEeHa MpernoAaBareieM Win nu3dpaHa caMMM CTYAEHTOM, HO MaTepuall BBICTYIUJIEHUS HE
JOJDKEH — JAyOnmupoBaTh  JISKUMOHHBIM — Marepuan. PedeparuBHBIE — MaTepuanm — CIy>KUT
JONOJTHUTENbHON MHpOpManueil ans paboThl HAa MNpaKTHUECKUX 3aHATUsAX. OCHOBHas Lieib
JAHHOT'O BHJia pabOThl COCTOUT B OOYYEHUM CTYAEHTOB METOJAM CAMOCTOSITENIbHON pPaboThI C
y4eOHbIM MatepuajioM. [l HOJHOTHI YCBOEGHUSI TE€M, BBIHECEHHBIX B IPAKTUYECKUE 3aHATHS,
TpeOyercsi pabora ¢ mnepBoMCTOUHMKaMHU. Kypc mnpemycMaTpuBaeT CaMOCTOSITENBHYIO paboTy
CTYIEHTOB CO cHelHaabHON aurepaTypoit. CieyeT OTMETUTh, YTO CaMOCTOsITeNbHas padboTa
CTYJEHTOB pe3yJIbTaTUBHA JIMILb TOTJa, KOTJa OHA BBINOIHIETCS CUCTEMAaTHUECKH, IIJITAaHOMEPHO U
LIE€JICHAIIPABJICHHO.

3amanust U1 CaMOCTOATEIBHON paObOThl MPEIYCMATPUBAIOT HCIIOJIB30BAaHIE HEOOXOAUMBIX
TEPMUHOB U MOHATUH MO npobiematuke Kypca. OHU HalEIMBAIOT HA MPAKTUYECKYIO paboTy 1o
MPUMEHEHHUIO M3y4aeMoro MaTepHalia, MOUCK OMOIMorpaduieckoro mMarepuaia U AJIEKTPOHHBIX
HCTOYHUKOB MH(OpMALMY, WITIOCTPATUBHBIX MaTepUallOB. 3a1aHus [0 CaMOCTOSITEIbHON paboTe
JAIOTCS 110 TeEMaM, KOTOpbIE TPEOYIOT AOMOTHUTEIBHOM MPOPAOOTKH.

OOuwmii 0o0BeM CaMOCTOSATENBHOW pabOThl CTYIEHTOB MO JUCIHMIUIMHE BKJIHOYAET
ayTUTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYZEHTOB B TEUEHUE CEMECTpA.

AymuTopHas caMocTosITelIbHass paboTa ocymiecTBisercss B (opMe  BbINOJIHEHUS
MMCBMEHHBIX TPOBEPOYHBIX pabdOT MO AUCHUIUIMHE. AyIUTOpHAs caMoCToATelIbHas paboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 110 pa3zesaM JUCLUIUIMHBI.

BueayautopHas camocTosiTenbHast padoTa OCyIIeCTBISAETCS B (pOpMe MOATOTOBKU K YCTHBIM
BBICTYIIJICHUSM (KOMMEHTHUPOBAHHUE PEIICHUs 3ajay JOMAIIHUX 3a/laHUH, UTOrOBOM KOHTPOJIBHOMN
paboThl, TBOPUECKOIO 3aJaHUs; JOKIAAbl 0 TeMaM HHAMBHUAYaJbHBIX U IPYIIOBBIX MPOEKTOB,

pedeparo).
IIpumepnoe cooepicanue umozo8oit KOHMPO.ILHOI padon v

1. 3amanbl mMHOXecTBa A4, B, C (KoHeuHble ITMOO CcYETHbIE/ YHCIOBBIE TMPOMEKYTKH,
00JlacTH Ha TUIOCKOCTH WJIM B MPOCTpaHCTBe). HallTh KomMuecTBO 3iieMEHTOB/MeEpy
yKa3aHHOTO MHOXKecTBa (Harmpumep, A N (B\(C)).

2. Bo MHOXecTBE ... 33aJaHO OTHOIIEHHE ... MEXAY OJJIEMEHTaMH. OTO OTHOIICHHUE
ABNsETCA: a) QYHKIMOHAJIBHBIM COOTBETCTBUEM; 0) OTHOILIEHHEM SKBHBAJCHTHOCTH;
B) OTHOIIEHHEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILEHUEM;
€) peIeKCUBHBIM OTHOILICHUEM; ) TPAaH3UTUBHBIM OTHOILLICHHEM;
3) aHTUCUMMETPHYHBIM OTHOIIICHUEM.

3. 3ajgaHHas YKMCIOBas MOCIENI0BATEIBLHOCTD SBIAETCS: a) Bo3pacTatolieii; 0) yObIBaro1ei;
B) OTPaHUYCHHOIA; T') HIUKJINYECKOI; 1) apubMeTuIecKon MIPOTPECCUEH;
€) TEOMETPUUECKON TpOrpeccuei; k) OECKOHEUYHO Maloif; 3) 0ECKOHEYHO OOJIBIION;
1) CTAIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBUTH COOTBETCTBUE MEXIY YUCIOBBIMU (PYHKIUSAMHI U UX IpadUKaMHU.



10.

el oA

Oynkius 3agaHa rpadguxoM. HailTh KomudyecTBO LebIX 3HAUYEHUH apryMeHTa, B
KOTOPBIX IPOU3BOIHAS (PYHKIMH MTOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS] KOMOMHATOPHBIN JHOO
reOMETPHUECKUI MOAX0/] K BBIYUCICHUIO BEPOSITHOCTH).

JlMckpeTHas ciydaiiHas BEJIMYMHA 3aJaHa 3aKOHOM paclpezeNicHHst / HelpepbIBHAS
cllyyailHas BeJMYMHA 3aJaHa IUIOTHOCTBIO pacrpeneneHus (rpaduuecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEIMYMHA IPUHUMAET 3HAYCHHUE, INpPUHAAJIEKALIEe
YKa3aHHOMY ITPOMEXKYTKY.

Xon  mpomecca ...  ONMCBHIBAeTCS  3aJaHHOM  SBHO  WIH  PEKypPEHTHO
IIOCJIEIOBATEIBHOCTBIO 3HAYEHUM BEJIWYMHBI ... B COOTBETCTBYIOLUIUE MOMEHTBI
BpeMeHH 00 3aJlaHHOM SIBHO (YHKIMEH BpeMeHH. HailTu 3HaYeHHEe STOW BEIMYUHBI B
3aJJaHHbIII MOMEHT BpEeMEHH; HauOoJiblllee BO3MOXHOE 3HAUYEHUE 3TOW BEIMYUHBI,
HauMEHbBIIIEE BO3MOXKHOE 3HAUYEHHWE JTOM BEJIMYMHBI; IPENEIbHOE 3HAYEHHUE HTOU
BEIMYMHBI B OTHAJCHHOM OyaylieMm, eciad OHO cyuiecTByeT. OxapakTepu3oBaTh
MOBEJICHUE BEIMYMHBI B TEPMUHAX BoO3pacTaHus/yObIBaHUs, OrPAaHHYCHHOCTH,
HEePHOIUYHOCTH/IIMKINYHOCTH U T.11.

Benuuuna ... 3amaHa pe3yiapTaTaMM HECKOJIbKUX u3MepeHuil. [lpeacrtaButh AaHHYIO
BbIOOpPKY 3HAu€HUIl cilyyailHON BeJMYMHBI B BHUJE BapualuoHHOro psaa. IToctpouts
MOJIUTOH, TUCTOTPaMMy, HAaWTH MOJY, MeIWaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOUYHYIO H
CpelHee KBaJIpaTUYHOE OTKJIOHEHME, OLEHUTh MaTEMATUYECKOE OKUIAHHUE CIy4alHOU
BenuuuHbl. [IpaBnononobna nu rumore3a (Cyas HO MOJUIOHY, TMCTOTPaMME), 4TO
reHepallbHasl COBOKYIIHOCTb paclpelelieHa PaBHOMEPHO? HOPMAaJIbHO? IPOBEPUTH
HanboJee MpaBIONOAO0HYIO TUTIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xone skcnepuMeHTa B OCHOBHOW M KOHTPOJBHOM TIpYIIE IIOJY4EHbl 3aJaHHBIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumoresy o0 CTaTUCTHUECKOMN
3HAYUMOCTHU PA3IMYUI MEKIY IPyIIIaMH.

Hpumepnoe coOepofcaHue Uumoz206020 meopuecKkozo 3a0anus

[Iponymate HaOoOp mapaMeTpoB, KOTOPHIMH MOXKHO 3a7aTh YKa3aHHBIH OOBEKT.
BeimenuTs MHOXECTBa BO3MOXKHBIX 3HAYEHUW OTUX [AapaMETPOB, OTEpAINH,
ompesieNieHHbIe Ha ATUX MHOXKECTBaX U CYIIECTBEHHBIE JUIA 3aJaHusl o0bekTa. Omnucarb
CYLIECTBEHHbIE  CBOMCTBA O0OBEKTa C  TIOMOIIBIO  OTHOIIEHHH  (IIOCTPOUTH
MaTeMaTHYeCKyl0 Mojenb). [locTaBuTh 3a/ady, OTHOCSIIYIOCS K OOBEKTY, MPOU3BECTU
COOTBETCTBYIOIIHME TMPeoOpa3OBaHUSI MOJIETH, MO BO3MOXHOCTH OTBETUTH Ha BOIPOC
3aJ]auH.

[IpunymMarh BETMUYMHY, 33JaHHYIO PE3YJIbTATAMU HECKOJIBKUX WU3MEPEHHI B yKa3aHHbIC
MOMeHTHI BpeMeHH. ChopMynupoBaTh 3aJady, CBSI3aHHYIO C IPOBEPKOM THUIOTE3BI O
XapakTepe paclpeiesICHUsI BEIMYUHBI C TeUeHUEM BpeMeHHU. [10 BO3MOKHOCTH OTBETUTh
Ha BoIpoc 3aaa4yu. [IpenyokuTh BapuaHThl, KOT/Ia MPaBIONog0o0Ha OyaeT TUIoTe3a o
TOM, 4YTO BEJIWYMHA HM3MEHSETCS C TEYCHUEM BPEMEHM IO JIMHEMHOMY 3aKOHY? 10
KBQJIpaTUYHOMY 3aKOHY? M0 SKCIOHEHIIMAIBHOMY 3aKOHY? TO JIOTapu(hMUYECKOMY
3akony? IlpemnoxuTh WHON THN (PYHKIIMOHAIBHOW 3aBUCHUMOCTH, OIMHUCHIBAIOIICH
M3MeHeHHe BennuuHbl. CKOJBKO MapaMeTpoB B BbIOpaHHOM 3akoHe? MOXKHO JHM Kak-
00 OIEHUTDH BEPOSITHBIC 3HAYCHUS ITUX MTapaMeTPOB, UCXOMAS U3 JaHHBIX ?

Ilpumepnutii nepeuens mem peghpepamos

CpaBHEHME pa3IMYHBIX KPUTEPUEB MPOBEPKH CTATUCTUYECKHUX THUIIOTES.

ITocTanoBKa 3aa4u JUCIIEPCUOHHOIO aHAJIM3a U OCHOBHBIE IIOAXO/BI K €€ PEILICHHUIO.
ITocTraHoBKa 3aaun (PaKTOPHOTO AHAIM3A U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTanoBKa 3a1a4M KJIACTEPHOI'O aHAJIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.



5. IlpuMeHeHHE KOMIIBIOTEPHBIX CPe Ul CTATUCTHYECKONH 00paOOTKU JaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANbHBIX / 2DYNNOBHIX RPOEKNIO6

MaremMarnueckast MOJIEIb CPABHEHHUS CPEIHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MareMaTHrueckasi MOZEb UCKIIIOUEHHS IPYOBIX OIINOOK HAOIIOACHUH.
Maremarnueckast MOJIEIb CPABHEHUS JI0JIEH IIPU3HAKA B IBYX COBOKYITHOCTSX.
MaremaTtnueckas MOZEIb CPABHEHUS JUCIIEPCUI IBYX COBOKYITHOCTEH.
Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeicIICHUs
(MaTeMaTU4ecKOro OXHIaHHUs paclpeieeHus).

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

7. MaremaTnueckas MOJEIb UCCIIEJOBAHMSI 3aKOHA pacpeesICHUs IPU3HAaKa.

8. MaremaTtnueckast MOJI€Ib OLIEHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

9. MaremaTnueckasi MOJI€b OIICHKH KOPPEISLMOHHON CBS3U MEXIY BEIMYMHAMHU.

10. Maremaruyeckast MOJIeNb TOCTPOEHHSI IPSIMOM JIMHUM PETPECCUH BETHYHUH.

agkrownE
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,Zlfl}l CamMoCmoAmenbHoll NO020MOBKU K 3AHAMUAM RO 0ucuunﬂuuepel<omendyemc;l
ucnosib3zoeamo ytte6no-mem00ultec1<ue mamepuaiibl:

1. BmagoBa E.B. OcHOBBI Maremarudeckoi o0paOOTKM uWHPOpMAIUU: y4eOHO-
METOAMYECKHUE  PEKOMEHJAIMU JUIs  OakaJaBpOB  HANpaBJICHUS  MOATOTOBKHU
«[lemarormueckoe obOpazomanue». / BmamoBa E.B., Makeea O.B., Cubupesa A.P.,
®omnanoBa E.B., LpmranoB A.B. — Viaeganock: ®I'bOY BO «Yal'lly um. HW.H.
VaestHoBay, 2017. — 43 c.

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

3. DIileMeHTBI TEOpPHH BEPOSTHOCTEH, MAaTEMAaTHYECKOH CTAaTHCTHKH M aHAJM3a CHCTEM
MaccoBoro oOcmyxkuBanus. Yacte 1. BBeaeHwe B Teopuro BepostHocTeii. Kparkwuii
HCTOPUYECKUU IKCKype: ydeOHOe mocoOue JUIisi TOJATOTOBKH 6akajiBpoB M MarkcTpoB
HemateMaTH4YeCKHMX HampasieHuil / coct. H.A. Bonkosa, H.B. I'myxosa. — Yaesnosck: Yal'TITY
umeHu M.H. Yabsnosa, 2017. — 96 c.

5. IlpuMepHble OlEHOYHBbIE MaTepHaJibl I NPOBEJAeHUS] TeKYIIero KOHTPOJIsA
ycleBaeMOCTH U IIPOMEKYTOYHOM aTTecTaluy 00y4aommXxcs 1o JMCHUILINHe

OpraHu3anus 1 NpoBe/ieHNe ATTeCTANMHN CTYAeHTa

®I'OC BO B cooTBeTcTBMM ¢ MNpHHUUNAMU bBoJIOHCKOrO mporecca OpUEHTHPOBAHBI
MPENMYIIECTBEHHO HE Ha COOOIIeHne 00yJaroneMycs KOMIUIEKCa TEOPETHIECKNX 3HAHUH, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — AMHAMHUYECKOro Habopa 3HaHUM, YMEHH, HaBBIKOB U
JIMYHOCTHBIX Ka4€CTB, KOTOPLIC MMO3BOJIAT BBIITYCKHUKY CTAaTbh KOHKypeHTOCHOCO6HI)IM Ha PBIHKE
TPyZa ¥ YCIEUIHO NpOoQeCcCHOHATBHO Pealn30BbIBATHCS.

B nponecce onenku 0akanaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPaJWLIMOHHBIE, TaK U
MHHOBAIlMOHHBIE THIBI, BUIABl U (GOpMBI KOHTposd. Ilpu 3TOM MOCTENEHHO TpPaJUIIMOHHbIE
CpeACTBa COBEPIIECHCTBYIOTCSI B pycjie KOMIETEHTHOCTHOTO TIOJX0/a, a WHHOBAIMOHHBIC
CpeZACTBa alalTUPOBAHBI [T TOBCEMECTHOTO MMPUMEHEHUS B POCCUIICKON BY30BCKOM MPaKTHKE.

Leas mpoBedeHHsi aTTeCTAlMH — IPOBEPKAa OCBOEHHs 00pa30BaTENBHON MPOTpaMMBbI
JMCLUUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.



IIpomeskyTOYHASA aTTeCTAllMsA OCYLIECTBIISIETCA B KOHIE CEMECTPA U 3aBEPIIACT U3YUECHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYNHbIE COBOKYIHOCTH 3HAaHUNH U yMeHU#, (GopMHUpOBaHHE
ONPEACICHHBIX KOMIIETCHIUI.

OneHoYHbBIMU CpEeACTBAMU TEKYILIETO OLICHUBAHUS SIBJISIFOTCSL: MaTepUaJIbl
caMoCTOSITeNbHBIX paboT. KOHTpoabs ycBOEHHS MaTepualia BeleTCs PeryjisipHO B TEUEHUE BCErO
CEMECTPA Ha MPAKTHYECKUX 3aHATUSIX.

Ne CPEJACTBA OLIEHUBAHUAA,

n/m UCIOJIb3YEMbIE U1 TEKYIIETO ObpazoBaTenbHbIe
OLICHMBAHMSI [10KA3aTENs pe3yabTaThl JUCIUILIMHEI
(hopMUpOBaHUS KOMITETEHITNH
1. OuneHouHbIe cpeacTBa OP-1. 3Haer 0 BO3MOXXHOCTM IPUMEHEHUS
AJISl TEKylIei aTTecTanuu 0a30BbIX MaTEMAaTHMYECKUX KOHCTPYKLMH Jist
dbopmanuzanum v NpeAcTaBICHUs HHPOPMALUU
OC-1 CamocrosTensHas paboTa OP-2. VYwmeer omnpenensitb W UCHOJIb30BATh
OC-2 CamocrosTenbHas paboTa BO3MOXKHOCTH IPUMEHEHUS 0a30BbIX
OC-3 CamocrosTenpHas paboTa MaTeMaTHYEeCKUX KOHCTPYKLUI 1A
OC-4 CamocrostenpHas paboTta (dopManu3zanuu U rnpeacTaBieHust UHGpopMauu
OC-5 CamocrosTensHas paboTa OP-3. 3Haer 0 BO3MOXXHOCTH NPUMEHEHHS
OC-6 CamocrosTenbHas paboTa MaTEeMaTUYECKUX CTPYKTYp JUIsl  OINKCAHUs
OC-7 CamocrosTensHas paboTa uH(popManuu Ha dhopmabHOM SI3BIKE
OC-8 CamocrositensHas pabora MaTeMaTUKHU
OC-9 UroroBast KOHTPOJIbHAS OP-4. VYwmeer ompenensiTh U HUCHOIb30BaTh
pabora / TBopueckoe 3axanue / BO3MOXXHOCTH TPUMEHCHHS MaTeMaTHYCCKHX
Pedepar / [Tpoext CTPYKTYp [Uisl omnucaHus uHopManuu Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKU
2. Ouenounsble cpeacTsa OP-5. 3Haer O BO3MOJKHOCTH IPUMEHEHHUs

TSI IPOMEKYTOYHOM aTTECTAIIMM | MATEMAaTHYECKUX CTPYKTYp Ul HCCIIEOBaHMs
uHpopMauu Ha  (QopMarbHOM  s3BIKE
OC-10 3auér B hopme ycTHOTO MaTeMaTHKH

cobecen0BaHUs OP-6. VYmeer omnpenensTb M HUCHOJIb30BATH
BO3MOXKHOCTH TPHUMEHEHHS MaTeMaTHYECKHX
CTPYKTYp Ul HCCIIeZJOBaHUS HMH(OpMaIUM Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKA

OP-7. 3Haer O BO3MOXXHOCTH TNPUMEHEHUS
MaTeMaTHYeCKUX Mojeleld A HcClel0OBaHus
J€TEPMUHUPOBAHHBIX IPOLIECCOB (SIBICHUI) Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-8. VYwmeer ompenensiTh W UCHOJIb30BATh
BO3MOYKHOCTH NPHUMEHEHHS MaTeMaTHYeCKHX
MoJieJIer U1 HUCCIIEIOBAHUS
JETEPMUHUPOBAHHBIX TNPOLECCOB (SIBIECHUI) Ha
(bopMaTEHOM SI3BIKE MaTEMATHKH

OP-9. 3Haer 0 BO3MOXXHOCTH TNPUMEHEHUS
MaTeMaTHYECKUX MOJIENel ISl HMCCIIeTOBaHUS
CTOXAaCTUYECKHUX IPOLECCOB  (ABJICHMI) Ha
(bopMaTEHOM SI3BIKE MATEMATHKA

OP-10. VYmeer ompenensitb M HUCHOIb30BATH
BO3MOYKHOCTH TPHUMEHEHHS MaTeMaTHYECKHX
MoOJIeNIel ISl UCCIEOBAHUS CTOXAaCTHUECKUX
MpoIieccoB (sBIeHWN) Ha (OpMaIbHOM SI3bIKE
MaTeMaTHKH




Mamepuanst, ucnov3yemoie 011 meKyuie20 KOHMPOAsA yCneeaemocmu
o0yuarouuxca no OucyunIuHne

Omnucanue OIEHOYHBIX CPEACTB M HEOOXOAMMOro 00OpYyHOBaHHA (JEMOHCTPAILIMOHHOTO
MaTepuaiga), a TaK e NPOUeAyphl W KPUTEPUU OICHWBAHUS WHAMKATOPOB JOCTHIKCHHS
KOMITETCHIIMH Ha Pa3IMYHBIX dTanax uxX (OPMHUPOBAHUS B IPOLIECCE OCBOCHHS 00pa30BaTEIbHOM
IIpOTrpaMMBlI IpeicTaBieHbl B DOH/E OIIEHOYHBIX CPEACTB IJIsl TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH
U TPOMEXKYTOUHOW arrectanuu 1o auciuiuiiHe «OCHOBBI MaTeMaTH4ecKol 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.  YUHCIIOBbIE MHOXKECTBA
(MHOKECTBa HaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX, AEHCTBUTEIbHBIX YHcen). Hucionas
IpsiMasi, YUCJIOBbIE IPOMEKYTKH.

2. YwucnoBas IUIOCKOCTb, JIEKApPTOBBl KOOPJMHATHI, BEKTOPbI Ha IUIOCKOCTH. TpexmepHoe
IIPOCTPAHCTBO, MHOTOMEPHOE IPOCTpPaHCTBO. [lnuHa, 1uiomans u o0BEM Kak Mepa
MHO’K€CTBa. PaccTosiHuE MEX Iy 2JIEMEHTAMH MHO>KECTBA.

3. OTHOmIeHNE BKIIOYCHUSI MHOXKECTB M €ro cBoicTBa. OTHOIICHHS YKBUBAICHTHOCTH U
kinaccupukanus. [lpumepbl OTHOIIEHUI SKBHBaleHTHOCTH. OTHOUICHHS MOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

4. OyHKUMOHAJBbHASA 3aBHCUMOCTB, oOIiee moHsATHe (yHKIMH. OOIacTh ompeaereHus U
MHO>KeCTBO 3HaueHUi pyHkunu. Komnosunus ¢pynkumii. B3aumuo o0patHbie pyHKINU.
IIpumepsl.

5. MaremaTtnueckoe MOJECIINPOBAaHUE SIBJICHUS (mpomecca) c ITOMOIIBIO
MOCJIeI0BATENbHOCTH, (DYHKIMHU. DTalbl MOCTPOeHUs Mojienu. [IoHsATHE 0 TUCKPETHBIX
1 HENPEepBIBHBIX MOJENAX. ONTUMU3ALMOHHbBIE MOJIEIIH.

6. YucioBble (QYHKUMU OIHOM [EHCTBUTENbHOM MEpEeMEHHONM Kak MaTeMaTH4ecKue
MoOJeNu sIBJICHUN (TporieccoB). MOHOTOHHBIE, OTpPAaHUYCHHBIC, YETHHIC/HEUETHBHIE,
nepuondyeckrue GyHKINH.

7. UYucnoBele  TOCIEAOBATEIBPHOCTH KaK  (DYHKIIMM  HATypajbHOW  IMEPEMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HIUKINYECKHE ITOCIIE0BATEIbHOCTH.

8. Apudmernueckas mporpeccuss W JHUHEWHas (QYHKIHUS, TeOMETpUYecKas Mporpeccus u
nokaszaTenabHass (YHKIUS. COIOCTaBJICHUE JAUCKPETHOH U HENpephIBHOM MOAEIH
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, TpaduKn).

9. Cayuaiinple cOOBITHSI, KOMOMHATOPHOE ONpEIEICHUE BEPOSTHOCTH, F€OMETPHUYECKOE
onpeeraeHue BepoITHOCTH. [IoHATHE 0 CTOXaCTUYECKUX MAaTEMATUYECKUX MOJIEIIAX.

10. luckpeTHble ciydyaiiHble BETMYMHBI, 3aKOH paclpeneieHus. MaTemaTudeckoe
OKMJIaHWE W JIACIIepCUsl TUCKPETHOM ciaydalHOM BenuuuHbl. [loHsATHE 0 mapamerpax
pacrpeneieHus.

11. HenpepsiBHbIE Cily4aiiHble BEJIWYUHBI, IUIOTHOCTh paclpeneneHus. MaremaTuueckoe
OKUJAHWE U JUCIEPCUsl HEMPEPBIBHOM cilydaliHOM BennuuHbl. [loHATHE 0 mapamerpax
pacupeneneHns. PaBHOMepHOe pacnpeneineHrne, HOPMAaJbHOE pacHpeleNieHue Kak
CTaHJapT.



Paznen 2. MaTtemaTnueckasi 00padoTka nHpopmMaumnu

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mme cBenaeHUs O BBIOOPOYHOM MeTone. ['eHepaibHass COBOKYITHOCTh M BBIOOpKA,

nepBuYHas 00pabOTKa JaHHbIX. BapuanumoHHble psAAbl W HUX  TpaduuecKoe
npeacTaBieHre (IOJIUTOH, THCTOIPaMMa).
[lepBuyHble oOmMMCcaTeNbHBIE CTATUCTUKHU: MeEphl TOJOXEHHA (MOjaa, MeJHaHa,

BbIOOPOYHOE CpeiHee, KBAaHTUIIM) U MEPbl U3MEHUMBOCTH (pa3Max, AUCHEPCHsi, CpeiHee
KBaJIpaTUYHOE OTKJIOHEHUE).

OOmue uaen CTaTUCTUYECKOIO OLCHUBAHUS.
ToueuHble U UHTEPBAJIbHBIC OLEHKU. [Ipumepbl.
Cpennsss BbIOOpOYHasi, MOJA, MEJUaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCKOro
OKUJAaHUS clTydyailHOM Benn4MHbl. OLIEHKHU TUCIEPCUU CIIy4allHOM BETNYMHBI.

[Tpunuun npaktudeckoil yBepeHHoOcTH. CTaTUCTUYECKHUE TMIIOTE3bl U OOLIMe HIEH UX
npoBepku. OmuOKU mepBoro u BToporo pona. Cratucrudyeckuii kpurepuid. [lonsitae o
[IapaMeTPUUECKUX U HEMAPAMETPUUECKUX KPUTEPHSIX.

Cxema MpoBEepKH T'MIOTE3bl C MPUMEHEHUEM I1apaMETPUUYECKOr0 KPUTEPUs pa3ivyuuil.
Cxema npoBEpKHU TMIOTE3bl C IPUMEHEHUEM HENAapaMeTPUUECKOr0 KPUTEPHUS COIIacus
pacupeneneHuid. [Ipumepst.

Bunsl cesazeit mexny BenuunHamu. [ToHATHE O (QYHKIMOHANBHOM, CTAaTUCTUYECKON U
KOPPEJALMOHHOM 3aBUCUMOCTH. KoppensnuoHHas cBs3b MEXIy BEIMYMHAMH M €€
IIOKAa3aTeNH.

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

[lonaTe o0 3amadax KOPPEINSIUUMOHHOTO M PETPECCHOHHOIO aHainm3a. Merox
HAaMMEHBIINX KBAJIPAaTOB B PEIIEHUH 3a7auu perpeccun. IlapHas nuHeliHas perpeccus.

TouHocTr W HaAEKHOCTL OIECHKH.

B koHIIe n3yueHust JUCUMITIMHBI TOIBOAATCS UTOTM paObOThI CTYIEHTOB Ha JICKIIUOHHBIX U
MIPaKTUYECKUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJI0B, HAOPAHHBIX B TEYEHUE CEMECTpA.

KpnTepml OlleHUBAHMA 3HAHMII oﬁyqammuxcﬂ Mo TMCHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaouWuUxcs

ITocemenue Pabora
ITocemenune .. Hrorosas cymma
o MPaKTUYCCKUX Ha MPaKTHYECKUX 3auér
JIEKIIUHA L OaJUI0B
3aHATUI 3aHATUAX
1x6=6 1x10=10 152 32 200
Kpumepuu oyenusanus pabomsi 0b6yuarowe2ocs no umozam cemecmpa

Pesynbrar bamer (2 3E)

«HE 3a4YTCHO»

0-60 6aytoB

«3a4YTCHO»

61-200 G6aytoB

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

VYcnemHoe u3ydeHue Kypca TpeOdyeT OT 00y4aromuXcCsl TOCEMIEHUs JICKIWA, aKTUBHOU
paboOThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHS BCEX Y4YEOHBIX 3aJaHUU IperojaBaTels,
03HAaKOMJICHHSI C OCHOBHOM M JIOMIOJIHUTEIBHOM JINTEPaTypOil.

3anuch JeKnMu — ogHa U3 (HOpM aKTHUBHOM CaMOCTOSTENIbHOM paboThl 00ydaromuxcs,
TpeOyromiasi HaBbIKOB M YMEHHUS KPaTKO, CXeMAaTUYHO, MTOCJIE0BATEIbHO U JIOTUYHO (PUKCUPOBATH




OCHOBHBIE TTOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (HOPMYITHPOBKU. B KOHIIE JEKIMM MperoaaBaTelib
ocTaBisieT Bpems (5 MHUHYT) JUIsi TOro, 4TOOBI OOydYaromuecs HMMENIH BO3MOXHOCTh 3aJ1aTh
YTOUHSIONIME BONPOCHl 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, pEKOMEHAYS Ty WIM UHYIO JuTepatypy. Kpome sToro, /s Jydiiero ocBOCHUs
MaTepualia M CUCTEMAaTH3allMd 3HAHWK 10 AMCIMIUIMHE, HEOOXOJMMO IOCTOSIHHO pa30oupaTrh
MaTepHalibl JIGKLUH 110 KOHCIIEKTaM U y4eOHBIM IocoOusiM. B ciiyyae HeoOxomumMocT 00palarses K
IIPEI0IaBATENIO 3a KOHCYJIbTalUEH.

IloaroroBka K NpaKTU4YeCKUM 3aHATUIM.

[Ipy MOArOTOBKE K NPAKTUYECKUM 3aHATHAM CTYICHT JOJDKEH H3YYHUTh TEOPETUUECKHN
MaTepuall 10 TeMe 3aHSATHUS (HMCHOJIb30BaTh KOHCIEKT JIEKIUM, M3yYUTh OCHOBHYIO JIMTEPaTypy,
O3HAKOMUTHCS C JIOMOTHUTENBHON JINTEPATYPOi, IPU HEOOXOIMMOCTH JIOMOJHUTD KOHCIICKT, J1eNIas
B HEM COOTBETCTBYIOIIME 3allUCH U3 pa3IM4YHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHMid,
BO3HMKAIOMIMX TP OCBOCHWH TEOPETHYECKOTO Marepualia, CTYJeHTYy clienyeT oOpamiarbcs 3a
KOHCYIIbTallMe K mpernojaBarento. Vs Ha KOHCYNbTaIMio, HEOOXOAUMO XOPOIIO MPOAYyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Hauane npakTU4ecKkoro 3aHsATHs IpenojaBareib 3HAKOMUT CTYACHTOB C TEMOM, Oramiaer
IUIaH TIPOBENICHUS 3aHATHS, BBIIACT 3aJaHus. B TeueHHWe OTBEJCHHOTO BPEMEHHU Ha BBIIOJHEHHE
paboThI CTYJICHT MOXKET OOpaTUTHCS K MPENoJaBaTeiio 3a KOHCYIbTAlMEH UM pa3bsiCHEHUsIMU. B
KOHIIE 3aHSATHS IIPOBOJUTCSI ITPUEM BBIIIOJTHEHHBIX 3aJaHUH, COOECEJOBAaHNE CO CTY/ICHTOM.

Pe3ynbTarhl BHINONHEHHS MPAKTUYECKUX 3[aHUI OIICHWBAIOTCS B Oaiiax, B COOTBETCTBUU C
OaITbHO-PEHTUHTOBOI CHCTEMOM YHUBEPCHUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Bauamue 1. Hccnedosanue muodcecms u OMHOUICHUL
Marepwmain Jijiss OCBOCHHS
1. Buabl MHOXKECTB.
2. Ormepanuu HaJ MHOXKECTBA U UX rpaduueckas ULTIOCTpAIIHsl.
3. UwmcrnoBele MHOXXECTBA M YHCJIOBBIC TPOMEKYTKU: aHATUTHUECKOE M TpaduiecKoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
4., MHoxecTBa Ha KOOPJMHATHOW IUIOCKOCTH: AaHAJIMTHYECKOe ©  rpaduyeckoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
5. bunHapHble OTHOLIEHHS U X CBOWCTBA.
6. OtobpakeHHsI MHOKECTB U MX BUJIBI.

3auamue 2. Ilocmpoenue OemepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooelel 3a8UcuUmocmert
GeNUYUH
Marepuan 11 OCBOCHHS
1. Buger mMarematmdeckux — Mojened.  OTambl  TOCTPOEHWUS W HCCICIOBAHUS
MaTeMaTU4eCKOU MOJIEINH.
2. UwmcnoBsle  TIOCICIOBATEIBPHOCTH KAk  JWCKPETHBIC  JIECKPUNTHBHBIC  MOJICITH
JETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsle GyHKITUN KaK HEMPEPHIBHBIC TECKPUITHBHBIC MOJEITH JIETCPMUHUPOBAHHBIX
IPOLIECCOB.
CBoiicTBa mocne0BaTeIbHOCTEH U (DYHKIINI KaK XapaKTePUCTUKH MPOIIECCOB.
OnHonapaMeTpuyecKue ONTUMHU3AIMOHHBIE MaTEMAaTUYECKUE MOJIENIHM MMOCTPOCHHbBIE Ha
OCHOBE (PYHKITUU U UCCIeayeMbIe cpecTBaMu TuddepeHIInaiIbHOT0 HCUUCIICHHS.

ok~



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

1.

ok wn

BepositTHOCTh  cilydalilHOTO COOBITHS Kak Mepa BO3MOKHOCTH €r0 HAaCTYILJICHUS.
PaznuuHble MOAX0/Ibl K ONPEIEIEHUI0 BEPOSITHOCTH CIIy4ailHOIO COOBITHSL.

Cxema KOHEUHOTr0 YMCiia PaBHOBO3MOXHBIX UCXOJI0B.

Cxema GeCKOHEUHOr0 yKciia paBHOBO3MOXKHBIX HCXOO0B.

MogenupoBaHue TUCKPETHBIX CIy4alHbIX BEJIMYHH.

MonenupoBaHue paBHOMEPHBIX HENPEPBIBHBIX CIIy4alHbIX BEJIUYHH.

HccnenoBanne HENPEepPhIBHBIX CIyYalHBIX BEJIMYMH HAa OCHOBE TI'padHuuecKoro
IIPEJICTaBJICHUS IINIOTHOCTH BEPOSITHOCTH.

3anamue 4. Ilepsuunas oopabomka cmamucmuieckou uHgphopmayuu
Marepuan Ui OCBOCHUS

1.
2.

.

5.
6.

BapuanoHHbIE psAIbI U UX BUJBL.

I'paduueckoe w300pakKeHHE BApUAIMOHHBIX  PSAIOB: MOJHUIOH, THUCTOrPaMMa.
JnarpamMmel.

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

Cratuctuueckoe oueHuBanue. TOYHOCTh M HaIEXKHOCTh OLIEHKH.

ToueuHble ¥ HHTEPBAJIbHBIE OLICHKU ITapaMeTPOB F'€HEPAIbHON 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.

Craructuueckuil KpuTepuil. Y poBeHb 3HAUUMOCTH U MOIIHOCTh KPUTEPHSI.

OmmbKy epBOToO ¥ BTOPOTO pojia.

Kputnueckast 061acth 1 06JaCTh IPUHATHS THIIOTE3HI.

[IpoBepka rumorTe3 O paBEHCTBE 3HAYEHUW MapaMETPOB PACIPEICICHHI: CpaBHEHUE
CPEIHUX 3HAUYECHUI BYX NE€HEPAIbHBIX COBOKYITHOCTEN MIPU U3BECTHBIX U HEM3BECTHBIX,
HO paBHBIX AMCTIEPCHUX (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 cBs3b MEXAy BeIUYMHAMH U €€ IoKa3zaTenu (CHia, HalpaBJeHUE,
HaJIEKHOCTD).

KoadduuneHnt koppensuuu Kak IoKa3aTeldb 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 111 OCBOSHUS

1.

2
3.
4.
5

3a1aun KOPPEALMOHHOIO ¥ PErPECCHOHHOTO aHAN3A.

VYcioBHbBIE cpeTHUE U BEIOOPOYHOE YPABHEHUE PETPECCUH.

MeTOJIOM HaNMMCHBIINX KBaJApPaTOB.

ITocTpoenue npsiMoii TMHUM TAPHOM PErPECCUU METOJOM HAaUMEHBIINX KBAJpPaTOB.
[TonsiTHE O HEIMHEWHON PETPECCUM.



3anuamue 8. HU3zyuenue xapakmepa pacnpeoenenuii 8elU4UH HA OCHOBE 8b100POUHBIX OAHHBIX
Matepuai 1j1si OCBOEHUS

1.
2.

3.

[TonsTHe 0 MapaMeTPUYECKUX U HENapaMETPUUECKUX CTATUCTUYECKUX KPUTEPUSIX.
[Ipumep HEenmapaMeTpUuecKOro KpuTepus coriacus pacrnpezenenuit: kputepuit [Tupcona
«XU-KBaJpaT».

[IpoBepka rumoTe3bl 0 XapakTepe pacrnpeesieHusl.

3anamusa 9-10. Mamemamuueckas obpabomka pe3yibmamos HAOAOeHUl (KOHMPOIbHOE

3anamue)

Ilman npoBeneHuA

OTYéTHI U KOJUICKTUBHBIC OGC}’)KI[CHI/ISI I10 BBIIIOJIHCHUIO.

1

2.
3.
4.

HWTOTOBOW KOHTPOJILHON paOOTHI;
WUTOTOBOI'0 TBOPYECKOTO 33JIaHNUS;
pedepatos;

MIPOEKTOB.

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

OcHoBHasi IUTEpaTypa

1.

benbko N.B. Teopus BepoATHOCTEH, MaTeMaTH4eCKas CTATUCTUKA, MaTEMaTHYECKOe
MporpaMMUpOBaHue [DIEKTPOHHBI pecypc]: yueOHoe mocobue / U.B. benbko,
.M. Mopozosa, E.A. KpumraioBuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—-299c.

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

BBenenue B Maremaruueckoe MOJETUPOBaHUE [DJEKTPOHHBIN pecypce]| : ydeOHOe
nocobue / mox pex. [1.B. Tpycosa. - Mockaa : Jloroc, 2004. - 439 c.

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

I'pec [1.B. MaremaTtuka a1 OakanaBpoB: YHUBEPCAIbHBIM Kypc sl CTYAEHTOB
TYMaHUTAPHBIX HAMpPaBJICHUN [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

KapeimoBa O.C. Marematndeckue METOAbl B IICUXOJOTUMU [DIEKTPOHHBIM pecypc] :
yuebHoe mocobue / O.C. KapeimoBa, MW.C. Skumanckasi; OpeHOyprckuii roc.
yHuBepcuret. — OpenOypr: OI'Y, 2012. — 169 c.

URL: http://biblioclub.ru/index.php?page=book_view_red&book_id=258840

Hacnenos A.J[. MaremaTndyeckue METOABI IICUXOJIOTHYECKOTO UCCIEA0BAHNUS: aHAIN3 U
WHTepnpeTanus JaHHbIX. [ Tekcr] : yaeo. mocobue. - CII6.: Peus, 2007. — 389 c.
(bubnuoteka Yal'TIVY)

JlomoJIHUTeIbHAS JIMTEpaTypa

1.

AxTssmoB A.M. MaTtemaTHKa JUIsl COLMOJIOTOB M SKOHOMHCTOB [DJeKTpoHHBIH pecypc] :
yuebHoe nmocoome / A.M. AxTsamoB. — M.: @usmarmiut, 2008. — 464 c.

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

Hopodeea A.B. Briciias MaremaTuka JUisi TyMaHUTapHbIX HarpaBieHui [Tekcr] :
yueO. 1yt 6aKanaBpoB : JUIS BY30B IO TYMAaHHUT.-COIMAJ. CHEIHATBHOCTSIM. - 3-€ U3]I. -
Mockaa : FOpaiir, 2012. — 399 c. (bubmmoteka Yl TIY)

Ko63app A.W. Ilpukinannas MaTeMaTndyeckas CTaTUCTHKA [ DIEKTPOHHBIN pecypc] : M.:
®dusmaraut, 2012. — 816 c.



http://znanium.com/bookread2.php?book=542521
http://biblioclub.ru/index.php?page=book&id=84691
http://biblioclub.ru/index.php?page=book_red&id=233778
http://biblioclub.ru/index.php?page=book_view_red&book_id=258840
http://biblioclub.ru/index.php?page=book&id=82271

10.

URL.: http://biblioclub.ru/index.php?page=book_red&id=82617
KouetkoB E.C. Teopust BeposiTHOCTE M MaTeMaTH4eCKasi CTaTUCTUKA [DIEKTPOHHBIM

pecypce]: yuebnuk / E.C. Kouerkos, C.O. Cmepunnckas, B.B. Cokonos. — M.: ®DOPYM
: UHOPA-M, 2017. — 240 c.

URL: http://znanium.com/bookread2.php?book=760157

Kpamep JI. Maremarudeckasi 00pabOTKa JaHHBIX B COIMAIBHBIX HAyKaX: COBPEMEHHBIC
metoabl [Tekcr] : y4e6. mocobue mas By3oB / mep. ¢ aurn M.B. \ Tumodeesa,
S.N. Kucenesoii. — M.. Akagemknura, 2007. — 287 c¢. (bubnuoreka Yiul'TIY)
Maremaruka ajis rymMaHuTapueB [DnekTpoHHBIH pecypc| : ydueOnuk / K.B. banaun u
ap.; mox oomr. pea. K.B. banaunra. — M.: lamkos u K°, 2012. — 512 c.

URL: http://znanium.com/catalog.php?bookinfo=411391

MareMarnueckasl CTaTUCTHKA [DJIGKTPOHHBIM  pecypc]: ydeOHoe mocobue /

P.1II. Xycuyraunos. — M.: HUL] UH®PA-M, 2015. — 205 c.
URL: http://znanium.com/bookread2.php?book=445667

OOmuit Kypc BBICHICH MaTEeMAaTHKH [UIsl SKOHOMHUCTOB. [DJEKTpOHHBIA pecypc]| :
VYuebnuk / [lon o6m. pea. B.1. Epmakosa. — M.: UTHOPA-M, 2007, — 656 c.

URL: http://znanium.com/bookread2.php?book=120482

[TornoB A.M. Bricmiast maTemaTuka Jijisi 5KOHOMHUCTOB: [Tekct]: yueb. nis GakanaBpoB:
JUIS  BY30B IO CIEUUAJIbHOCTAM OSKOHOMHKM u ympasineHus / A.M. Ilonos,
B.H. Cotnuxos. — M.: IOpaiit, 2012. — 564 c. (bubanoreka Yal'llV)

Munayes B.C. Beicimas wmarematuka [DneKTpoHHBIH pecypc] : y4deOHuUK /
B.C. lllunmaues. — M. : UH®PA-M, 2017. — 479 c.

URL: http://znanium.com/catalog.php?bookinfo=851522
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