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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuumnuHa «OcCHOBBI ~ MaTeMaTHYecKod  00paboTku  uHpOpManuu»  BXOJUT B
MupoB033peHYEeCKUN MOTYJIb YacTH, (OPMHUPYEMON YIaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHI
broka 1. Jlucuumumael - (MOIYIH) y4eOHOro IUIaHa OCHOBHOH  INpOQeCCHOHAIBHON
0o0pa3oBaTeNbHONW MPOrpaMMBbl  BBICHIET0 OOpa3oBaHHMsl — MPOrpaMMbl OakanaBpuara II0
HarpaBiieHuto moarotoBku 44.03.01 [lenarornyeckoe oOpazoBanue, 3a04HOM HOPMBI OOYUCHHUS.

[Ipomiecc oOcBOEHHsI AMCHUIUIMHBI Oa3UpyeTcss Ha 3HAHMIX, YMEHHSIX W HaBBIKaX,
MPUOOPETEHHBIX MPH MU3y4YEeHUU Y4eOHBIX MPEIMETOB CpeqHEl HIKOJbI (MaTeMaTHKa; anreopa, B
TOM YHCJIE OCHOBBI TEOPUU BEPOSTHOCTEH M MATEMaTUYECKOW CTaTHUCTHUKH; F€OMETpHs; Hadaia
MaTEeMaTHYeCKOIro aHAIIN3a).

PesynbTaThl OCBOEHHSI AMCUUIUIMHBI MOTYT OBITH BOCTPEOOBAaHBI TNPH MPOXOKICHUU
MpakTUK o0s3aTenbHON Yactu binoka 2. IlpakTuku: NpakTUKH KOMMYHUKATHUBHOTO MOIYJIS
«YyebHast (HaydHO-MCCIIEOBATEeNbCKasi paldoTa, MOJNydYeHHE TEPBUYHBIX HABBIKOB HAay4HO-
UCCIIEeIOBATEeNbCKOM paboThl) KypcoBas pabota Nely» W MpakTUKH MCHXOJOTO-TIEJaroruieckoro
Monynsi «YdueOHas (Hay4HO-HMCCIIEIOBATENbCKas paldoTa, TONyYeHHE TEPBUYHBIX HABBIKOB
HAy4YHO-HCCIIeIOBATENIbCKOW paboThl) KypcoBasi paboTa No2»; HEOOXOAMMBI AJi YCIEIIHOTO
MPOXOXKJIECHUST TOCYJapCTBEHHONM HTOroBoW arrecrauuu: biok 3. ['ocynapcTBeHHass MTOrOBas
aTTecranus — «BbIMOIHEHNE U 3al1UTa BHITYCKHOW KBATM(DUKAIIMOHHONW PabOThI».

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

Heabio ocBoenust aucuuiuinHbl «OCHOBBI MaTeMaTU4YeCKOW 00paboTKu uHGbOpMaLUU»
SIBJISIETCSL TOJATOTOBKa OakajaBpa K paboTe yuurteneM B 0O0IIeo0pa3oBaTEebHON IIIKOJIE.
JycuumiuHa npeaHa3HadeHa JaTh OyAyIIUM YYUTENIsM MPOoPecCUOHANBHYIO (TEOPETUYECKYI0 U
MPAaKTUYECKYI0) TOATOTOBKY, CBSI3aHHYIO C  (OPMHPOBAHHEM ONBITA  CHENU(DUIECKON
MaTeMaTHYeCKOM JedTeNbHOCTH, HANpPaBICHHOM Ha peLIeHHe Hay4yHO-HUCCIIEIOBATENbCKUX U
AKCIIEPUMEHTAIIbHBIX 3a71a4 B MPodecCUuoHaIbHOM cdepe.

3agaveil OCBOEHHUS AUCIUIUIMHBI SBJISETCS 3HAKOMCTBO C TUIUYHBIMH METOAAMH U
npueMaMH  CTPYKTYPHPOBAaHUSI M CTaTUCTHYECKOH OOpabOTKM  MaHHBIX, DJIEMEHTaMH
MaTeMaTHYeCKOr0 MOJETUPOBaHMS SIBJIEHUH U MPOLIECCOB; pa3BUTHE MPEACTABIECHUHN O CYIIHOCTH
MaTeMaTHYeCKOTO METOJa IMO3HAHUS JCHCTBUTEIHHOCTH M BO3MOXKHOCTSX €ro NPHUMEHEHUS B
€CTECTBEHHbIX M TyMaHUTApHBIX HAyKax, B IICHUXOJIOTO-NEAArOrMUECKUX HCCIEIOBaHUSX, B
OpraHMU3alMOHHO-YIIPaBlIeHYeCKO cdepe U APYrux oOIacTAX NeATeNbHOCTH; (OPMUPOBAHHUE Y
CTY/ZICHTOB HAy4YHOTO CTHJIS MBIIUICHHUs, Oa30BBIX HAaBBIKOB aHAJUTHYECKOM JESTEIHbHOCTH,
JIOTUYECKMX M KOMOMHATOPHBIX CHOCOOHOCTEH; (OopMHUpOBaHME M Ppa3BUTHE KOMIIETEHIUI
Oyayliero y4urens, CBA3aHHBIX C IPUMEHEHHMEM MAaTeMaTHYeCKUX METOAO0B 00paboTKU
nH(popMaiuu B npodhecCHOHATBHOM, B TOM YHCII€ UCCIEA0BATEIIbCKON NeITEILHOCTH.

B pesynbrate OCBOEHHs MNporpammbl OakanaBpuaTra OOydaroOUIMics JIOJKEH OBJaJeTh
CIIEYIOIMMHU pe3yJbTaTaMu 00ydeHus nmo JuciumuimHe «OCHOBBI MaTeMaTH4eCKOH 00paboTKH
uHpopManun» (B TabIUIE IPEACTABICHO COOTHECEHHE 00pa30BaTeIbHbBIX PE3yIbTaTOB 00yUEHHS
0 JUCIMIUIAHE ¢ HHUKATOPAMH TOCTHXKEHHS KOMITCTECHIIHN):



Kommerenmug u
WHIUKATOPHI €
JOCTHKEHUS B

OO6pa3zoBarenbHble Pe3yIbTaThl JUCIUTUIAHBI

(aTamsl HopMUPOBAHUS AUCITUTLIHHBI)

3HaeT yMeeT BJIa/ICET
JTUCITUILINHE
YK-1. Cnocoben OP-1. 3naer o OP-2. Ymeer
OCYIIIECTBIIATh TIOMCK, BO3MOYXHOCTH OTIpeCIsATh U
KpUTHYCCKUiT  anaymns | PHMEHEHHUS 0a30BBIX UCIIOJIb30BATh
MaTeMaTHYeCKHUX BO3MOXKHOCTH
u CUHTE3 N
KOHCTPYKIIUH st MIPUMEHECHHSI 0a30BbIX
uHdopManuu
(popmamn, dhopmanuzanuu u MaTeMaTHYeCKHUX
IIPUMEHATD IpeICTaBICHUS KOHCTPYKIIMH JUIst
CUCTEMHBIH  TIOJXOJ nHpopmaruu dbopmanuzanuu u
TUISE peleHus MpeACTaBICHUS
IOCTABJICHHBIX 3a/a4. uHpopManun
OP-3. 3naer o OP-4. Ymeer
VYK-1.2. Ilpumenser
BO3MOYXHOCTH OTIPE/ICIISATh U
norudyeckue Gopmbl U
MIPUMEHEHHUS UCIOJIb30BATh
MPOIIEAYPHI, CIIOCOOCH
MaTEeMaTHIECKHIX BO3MOYXHOCTH
K  pebdiaekcun 10
o CTPYKTYp AJist PUMEHEHUS
MOBOAY COOCTBEHHOM
. OITMCAHUS MaTEeMaTHYECKHX
1 Ayon nH(popManuy Ha CTPYKTYp AJis
MBICJIUTEIIbHOM p PYKTYP 1
(hopMaTbHOM SI3BIKE OTIMICAHHUSI
JeSITEIbHOCTH.

VYK-1.7. Onpenensier
MPaKTUYECKUE
MOCJIEACTBUA
MIPEAJIOKEHHOTO
peuieHus 3a1ayu.

MaTEMAaTUKN

OP-5. 3naer o
BO3MOKHOCTH
MIPUMEHEHHUS
MaTeMaTHIECKUX
CTPYKTYp AJIs
MCCIICTOBAHHSI
uHpopMaluy Ha
(bopMaTbHOM SI3bIKE
MaTeMaTHKH

OP-7. 3naer o
BO3MOYXHOCTH
IIPUMCHCHUSA
MaTeMaTHYeCKHX
MOJEIEN JUIA
WCCIICTIOBAHHUSI
JACTCPMUHHUPOBAHHBIX
MIPOLIECCOB (SIBIICHUH)
Ha (popMaNbHOM
SI3BIKE MAaTEMaTUKH

uH(popmauy Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHK!

OP-6. Ymeer
OTIpeEIATh U
HCII0JIb30BaTh
BO3MOXKHOCTH
IIPUMEHEHHUS
MaTeMaTHYeCKUX
CTPYKTYp AJIs
VICCIIEZIOBAHHUS
nH(popMalnu Ha
(opManbHOM SI3bIKE
MaTeMaTHKU

OP-8. Ymeer
ONpEeNENATh U
HCIIOJTh30BaTh
BO3MOKHOCTH
MMPUMCHCHUA
MaTeMaTHYECKHUX
MOJIEJIEN JUIS
Hcciaea0BaHus
JACTCPMUHHUPOBAHHBIX
MIPOLIECCOB (SIBJICHUI )
Ha popMaTbHOM
S3BIKE MaTEMaTUKU




OP-9. 3naer o
BO3MOYKHOCTH
MIPUMCHCHHUS
MaTeMaTHYECKUX
MOJEeNen IS
UCCIICTIOBAHMSI
CTOXACTHYECKUX
MIPOIIECCOB (SIBJICHHI)
Ha (popManbHOM
SI3BIKE MAaTEMaTHKU

OP-10. Ymeer
OTIPENeNATh U
UCIIOJIb30BATh
BO3MOYKHOCTH
MIPUMECHECHUS
MaTeMaTHYECKUX
MOJICIIEN JUIS
UCCIICIOBAHHS
CTOXaCTHYECKUX
MIPOIIECCOB (SIBJICHUIA )
Ha GopMaIbHOM
SI3BIKE MATEMATHKH

2. O0beM TMCHMUIJIMHBI B 32YeTHBIX €IUHUIAX C YKa3aHHeM KOJUYEeCTBA aKaJAeMHYECKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYI padoTy 00y4ammmxcs ¢ npemnogasaresemM (1o

BU/aM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEIbHYI0 padoTy 00yUYarouuxcst

VYueOHbIe 3aHATHS
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3. Copaep:xkaHue AUCHHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3deiaM) ¢ YKa3aHHEM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOIUUECMBA AKAOEMUUECKUX YACO8 U
6U008 YUEOHBIX 3aHAMUIL

KonngectBo yacoB no ¢gopmam opranuzanuu
00y4eHus
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3.2.Kpamkoe onucanue cooepiicanus mem (pazoenos) OuCUUnIuHbl
Pa3znen 1. MaTemaTuyecKue KOHCTPYKIIUU M MOJIEJIU

MareMaTuyeckne CTpyKTypbl

IIpouenypa cuera W mpolenypa H3MEpPEHUs KakK IMPOCTEHUIIUE Clydyau IOCTPOCHUs
MaTeMaTHYecKol Mojenu oObekta. HaTypanbHble uncia; Leble YHciia; paluoHANbHBIE YHCIa;
NEHCTBUTENbHBIC 4YHCIa KAk OECKOHEYHBIE JECATHYHBIC ApoOH. AHAIUTHYECKOE U
reoMeTpUUYecKoe MpejcTaBlieHrne AaHHbIX. OnucaHue o0BbEKTa TOYKOW Ha YMCIOBOM MPSIMOH,
HECKOJIbKUMHU YHCIJIOBBIMU TapaMeTpaMu (TOUYKOM B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiisl 1 BekTopbl. CucteMbl kKoopanHat. COBOKYITHOCTH 00BEKTOB (MHOYKECTBA), CIIOCOOBI X
3a/1aHMs ¥ BUJIbI; TyCTOE U YHUBEPCAIbHOE MHOXKECTBO. Orepaiivu HaJl MHOXecTBaMu. buHapHbie
OTHONICHHWS HAa MHOXECTBaX M HUX cBoWcTBa (pedreKCHBHOCTb, CHMMETPHUYHOCTbD,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHoltieHHE BKJIFOUCHMUS, OTHOILICHUE
SKBHUBAJIEHTHOCTH, OTHOIIEHUE Topsaka. OToOpa)keHUs MHOXKECTB M MX BUIbL, GyHKIUU. Mepa
MHOXKECTBa KakK (YHKIUS, U3MEpeHUE MHOXKeCTB. [IoHSATHE O pa3MEpHOCTH MaTeMaTHYEeCKOTrO
00BEKTa M MPOCTPAHCTBA OOBEKTOB. MeTpuka Kak (YHKIHS, PACCTOSIHHE MEXAY OObEKTaMH.
[TonsiTHe 0 METPUUECKUX MPOCTPAHCTBAX

JleTepMUHUPOBaHHbBIC MAaTEMATUIECKHUE MOJICITH

Omnucanue obwvekTa (Iporecca) ¢ IMOMOIIBIO YHUCIOBOM MmocienoBaTenbHocTH. [Ipumep
IUCKPETHOH Mozenu (HampuMmep, 3ajada O pa3MHOKEHHHM KpOJHMKOB, NPUBOAALIAS K
nociuenoBarenbHoCTH PrboHayun). CriocoObl 3a1aHUs YUCIIOBOM nocieoBaTesibHocTH. CBOMCTBA
MPOIIECCOB W CBOMCTBAa YHCIOBBIX IOCIEIOBATEIBHOCTEH (MOHOTOHHOCTh, OTPAHUYECHHOCTH,
UUMKINYHOCTH). Omnucanue oObekTa (Impolecca) ¢ MOMOIIbI0 4HucioBoi (ynkuuu. [Tpumep
HETIPEepBIBHOW MOAeNU (HampuMmep, 3ajada O IUIOMIaad KpyroBoro cexkropa). CrocoObl 3agaHust
yucaoBoil gyHkuuu. CBoiicTBa HPOIECCOB M CBOMCTBA YMCIOBBIX (YHKUUN (MOHOTOHHOCTB,
OTPaHUYEHHOCTh,  YETHOCTH/HEUETHOCTh,  IMEPHOAMYHOCTH). [loHSATHE O  OECKOHEYHO
00JIbIINX/0ECKOHEUHO MaJbIX (PYHKIUSAX, O CPAaBHEHMU CKOPOCTU pocTa QyHKIui. JInHeiHble u
HEeJIMHEWHbIEe (PYHKIMOHAJIBHbBIE 3aBUCUMOCTH (MOJenn). ANMpoKcUMaIus JAUCKPETHOro Habopa
JAHHBIX HempepblBHOM ¢yHkuuen. [Ipumep oNTHMU3AMOHHOW MOAENH (HampuMmep, MEeTO[
HAaMMEHBIINX KBAJIPATOB U €r0 NMPUMEHEHHE K 3a/a4e 00 anmpoKCUMAIUH JIMHEHHON (QyHKIHEN).
Wnes maTreMaTH4eckoro MOJEIMPOBAaHHUS M €ro Lenu (JAeCKPUNTUBHBIEC, ONTUMH3ALMOHHBIE,
YIIpaBJICHYECKHE MOJIENHN ). DTAIbl TOCTPOSHHSI U UCCIIEIOBAaHUS MAaTEMaTHIEeCKO MoiemH (BEIOOp
NEPEMEHHBIX U UX 0003HaueHHH, OomnMcaHUe MepeMeHHbIX, (HOpMYyIHMpPOBaHME 3aJjaud Ha SI3bIKE
MaTEeMaTHKH, PEIICHHUE 3a]]aul, HHTEPIIPETAIHs Pe3yIbTAaTOB).

CroxacTuyeckre MaTeMaTH4ecKiue MOJeIn

JleTepMUHUpPOBaHHbBIE U CllydailiHble Ipoueccel. HeompenenéHHOCTh B MaTeMaTUYECKUX
Mozensx. OmnucaHue MacCcOBBIX CIy4yalWHBIX SBJICHUM MeToAaMH TEOpPUM BEPOSITHOCTEH.
JlocTOBepHbIe, HEBO3MOXHbBIE, ClydailHble COOBITHS. BeposTHOCTH CllydyailHOro COOBITHSI Kak
Mepa BO3MOXHOCTM €ro HacTyIUleHHsd. JIMCKpeTHble M KOHTHHYaJIbHBIE IPOCTPAHCTBA
AIIEMEHTApHBIX COOBITHI. MaTemarndeckass MOJENb CIyYaiHbIX COOBITHH C KOHEYHbIM /
OECKOHEYHBIM YHUCJIOM pPaBHOBO3MOXHBIX HCXOJOB (KOMOHWHAaTOpHOE / TEOMETPUYECKOE
orpejiesieHue BeposSTHOCTH). OlEHKa BEPOSTHOCTH COOBITHS IO €ro YacTOTe B JKCIIEPUMEHTE
(cTaTucTHYECKOE OMNpeJesieHne BEpPOATHOCTH). MoOJeIupoBaHUE JUCKPETHBIX CIy4YaiHbBIX
BenuyuH. IloHsATHE O 3aKOHE pacHpelNercHUss BEPOATHOCTEHM M YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHOM CIIy4ailHOM BeJIMYMHBI. MOJEIMPOBAHUE HENPEPBIBHBIX CIIyYalHBIX BEJINYMUH.
IlonATHe O IUIOTHOCTH  pACHPENEICHUS BEPOATHOCTEH U YHCIOBBIX XapaKTEPUCTUKAX
HEMPEPBIBHOW CIy4yallHOM BeIWYMHBL. [Ipumepsl pacnpelneneHudl HEnpepbhIBHBIX CIyYalHBIX
BEIMYUH (paBHOMEPHOE paclpesielieHne, HOPMAalbHOE paclpe/ielieHue, paclpeieiieHue «Xu-
KBaJpaty, pacnpezaenenne CTeloIeHTa, pactpenenenne Ouriepa).




Pa3nen 2. MaremaTtudeckasi 00padoTka mHgpopmManumn

Bb100pouHbIi METO/1 U CTATUCTUYECKOE OLICHUBAHUE

3amaun MaTeMaTHYeCKOW CTaTUCTUKH, CBSI3b M pa3linuue ¢ Teopuel BepositTHocTed. OOmme
CBeleHUsI O BBIOOpOYHOM Meroje. CTaTUCTHYECKHE [aHHbIE: I'€HepallbHash COBOKYIHOCTh U
BbIOOpKA, 3aBUCHMBIC U HE3aBHCHUMBIEC BHIOOPKH; EPBUYHAS 00pabOTKa JaHHBIX (PaHKHUPOBAHUE,
IpYNIIMPOBKA, IOCTPOEHUE BapUALMOHHOTO psAja). JJucKkpeTHble U MHTEpBaJIbHbIE BapUallMOHHbIE
psadbl, MEpPexXo] OT HHTEPBAIBHOIO psiia K JUCKPETHOMY. ['eoMeTpuueckoe IpeacTaBlieHUE
CTaTUCTMYECKUX JAHHBIX: IOJHUIOH, T'MCTOrpaMMa, JIENECTKOBbIE U KPYIOBbl€ JHArpaMMBI;
BO3MOXKHOCTH mpuMeHeHust EXcel nns Busyanuzaumu nannbix. [lepBuuHBIC oOmumcarebHbIC
CTATUCTUKHU: MEPBI MOJOKEHUS (MEphl LCHTPAIbHOW TCHACHIUU M KBAHTWIN PACIPEACICHHS) U
Mepbl U3MEHYMBOCTH. Y CpEeIHEHHE JaHHBIX (CpeAHsAs BHIOOpOUYHAs, MOAA M MEJHaHa BHIOOPKH).
KBanTunu pacnpenenenus (IpoueHTWIN, KBapTUiIK). Mepbl pa3Opoca AaHHBIX (pa3Max BbIOOpKH,
JHMCIEPCHS U CPEeTHEE KBAIPATUYHOE OTKIOHCHUE, aCHMMETpPHS, 3Kclecc). Mes cTaTHCTHYeCKOro
oLeHuBaHMs. TOUHOCTh U Ha/I&KHOCTh OLEHKU. ToYeuHble U MHTEPBAJIbHBIE OLIEHKH IIapaMeTPOB
pacnpenenenus. BbplOopouHas cpenHss M BBIOOpOUYHAs JUCHEPCUs KaK TOUYEUYHbIE OLIEHKHU
IeHEepaJbHON CpeJHel M TreHepanibHON aucrepcuu. JloBepuTelbHbIE HMHTEPBAIbl Ui OLCHKH
MaTEMaTHYeCKOro0  OXXKHUJAHUS UM CPEJHEro KBaJpaTUYHOIO OTKJIOHEHHUS HOPMAJIbHOTO
pacripesieneHusl.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3

W3mepenuss ¥ 1mKaiabl B HAY4YHBIX HCCIIENOBaHUSAX (HOMHMHATHMBHAs, paHIroBas,
UHTEpBaJlbHas, a0CONIOTHAs IlKaja). [ MmoTe3pl HaydHble W cTaTUCTHYecKue. Mnes mpoBepku
CTaTUCTUYECKOM rUNoTe3bl. Y POBEHb CTATUCTUYECKOHN 3HaUMMOCTH. CTaTUCTUYECKUN KpUTEPU U
qyuciao creneHed cBoOonbl. [IpoBepka TrHIOTE3 € MOMOIIBI CTATUCTUYECKUX KpPUTEPHUEB.
CratucTH4ecKoe pEHIeHHEe M BEpOSTHOCTh OMMOKM. HampaBneHHble W HEHaNpaBJCHHBIC
anprepHaTuBbl. ConeprkaTellbHas MHTEpHpeTauus CTaTUCTHYECKOro pemeHus. Ilonsatue o
[apaMeTpPUYECKUX U HENapaMeTpUUYECKUX KpUTepusx. lIpumepsl mapaMeTpudecKux KpUTEPHUEB
pa3IMyuii: CpaBHEHHWE CPEIHUX 3HAYCHUM ABYX I€HEPAIbHBIX COBOKYITHOCTEM IIPU U3BECTHBIX U
HEU3BECTHBIX, HO PAaBHBIX JAUCIEPCHUSIX (He3aBHCHMBbIE BbIOOpKH). [IpuMep HenmapameTpuueckoro
KpUTEpHsl coriacus pacupeaeneHui («xu-kajapat» kpurepuii [Tupcona).

Koppensamus u perpeccus BEIUYNH

Buner cBszeit mexnay BenuuuHamu. lloHsTHe o0 (yHKUIMOHANBHOM, CTaTUCTUYECKOW H
KOPPEJSLMOHHON 3aBUCUMOCTH. 3aJaud KOPPEJLMOHHOrO aHanus3a. KoppensnuoHHas CcBA3b
MEX/1y BeTMYMHAMU U €€ ToKa3aTenu (cuia, HarpaBieHue, Ha&KHOCTh); BUJbI CBS3U (JIMHEMHas
/ HenuHEHHas, MOoJOoXHUTeNbHas / oTpunarenbHas). KoagdunueHt xoppensiuuyu Kak rmoka3aTelb
TECHOTHI U HaIlpaBJieHUs CBs3H, ero cBoiicTBa. Koaddurment panrosoii koppemsiiuu Crnupmena /
Kennamna, xoaddunument koppemsuuun IIupcona. 3agaun perpecCHOHHOrO aHanu3a. Y CIOBHbBIE
CpelHHE M BBIOOPOYHOE ypaBHEHHE perpeccuu. [locTpoeHue mpsiMoil JTMHUHM TApHOM PETpeccCuu
METOZ0M HaUMEHBIINX KBaApaToB. [IoHATHE O HEIMHEWHON PETPECCUMN.




4. TlepeyeHb YueOHO-METOAMYECKOT0 oOecredyeHHsl /sl CAMOCTOAITEILHOW PadoThl
o0yvyaruuxcst Mo JUCHUIJINHE

CamocrosaTenbHas paboTa CTYACHTOB SBIsIeTCS 0c000i (opmoil opranmzanuu yueOHOTO
mporecca, TMPEACTaBIIOMmAs  co00H  IUTaHUPYeMylo, IIO3HABaTENbHO, OPraHH3alMOHHO U
METOIMYECKH HAIPABISIEMYIO JIESITEIbHOCTh CTYJICHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTHUKECHHUE
KOHKPETHOTO  pe3ysibTara, OCYHIECTBISIeMyl0 0e3 TpsMOH  I[OMOIIM  INPEHOJAABATEII.
CamocrosaTrenbHass paboTa CTYACHTOB SIBJISIETCS COCTaBHOM 4YacThlO0 yueOHOH pabOThl U MMeeT
[EeNbI0 3aKpeIUIeHHe W YriyOJieHHe MOJTYYEHHBIX 3HAHWH M HaBBIKOB, TOMCK M NpHOOpETeHHE
HOBBIX 3HAHHM, a TAK)KE BBIIOJHEHHE YUEOHBIX 3aJJaHUM, TOATOTOBKY K MPEACTOSIIUM 3aHATHSIM
u sk3ameny. OHa mpeaycMaTpuBaeT, Kak IpaBuio, pa3paboTKy pedeparoB, HaMCAHUE JOKIA/0B,
BBITIOJIHEHUE TBOPYECKUX, WHAMBHUIYAIbHBIX 33JaHUN B COOTBETCTBUU C y4eOHOH mporpammoi
(TeMaTHYeCKUM IUTAHOM W3Y4YCHHMsS JUCHUILIMHBEI). Tema A Takoro BBICTYIUICHUS MOXET OBITh
MpeUIoKEeHa TMpernoaaBareieM Win nu30paHa caMUM CTYIEHTOM, HO MaTepHall BBICTYIUICHHUS HE
JIOJDKeH  AyOnupoBaTh — JIGKIMOHHBIM — Marepuan.  PedepaTuBHBI — Marepuan — CIyXUT
JOTIOTHUTENBHON HWHpOpManueil ans padoThl HAa TNPAKTHUYECKUX 3aHATHSAX. OCHOBHAs IEJb
JaHHOTO BHUJA pabOTHl COCTOMUT B OOYYEHHH CTYAECHTOB METOJIaM CaMOCTOSITEIbHOH paboThl C
y4eOHBIM MarepuajioM. [lJii MOJHOTHI YCBOCHHUSI TE€M, BBIHECEHHBIX B TPAKTHUYECKUE 3aHSATHS,
TpeOyercsi pabota ¢ mepBoMCTOYHMKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSATENIBHYIO DPadoTy
CTYZIGHTOB CO CIeIHalbHOU jiuTeparypol. CieayeT OTMETHUTh, YTO CaMOCTOSTENbHAs padboTa
CTYIICHTOB pe3yJIbTaTHBHA JIUIIb TOTa, KOTJa OHA BBIIOIHACTCS CHCTEMAaTHUECKH, TUIAHOMEPHO U
IeJICHAIIPABJICHHO.

3ajaHus U1 CaMOCTOATEBHON PaOOTHI MIPEyCMAaTPUBAIOT HCIOIb30BAaHHE HEOOXOUMBIX
TEPMUHOB M MOHATUH O mpobiemaruke Kypca. OHM HAIETMBAIOT HAa MPAKTUYECKYIO padOTy Mo
NPUMEHEHHIO M3Y4aeMOro Marepuaia, MOMCK OMOIMorpaduueckoro Marepuana U 3JIEKTPOHHBIX
MCTOYHHUKOB WH(POPMAIINH, WILTIOCTPATHBHBIX MAaTEPHAIIOB. 3a/1aHUs IO CAMOCTOSITEIILHON paboTe
JAI0TCS 10 TeMaM, KOTOpbIe TPEOYIOT TOTOIHUTEIbHON IIPOPAOOTKH.

OO6mmit 00BeM CaMOCTOSTENIBHOW pPabOThl CTYAEHTOB IO JUCHUUIUIMHE BKIIOYACT
ayJAMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSATENbHYIO pabOTy CTY/IEHTOB B TEUCHHE CEMECTPA.

AynutopHas camocTosiTellbHas padoTa OCYHIeCTBIsE€TCS B  (oOpMe BBINOJIHEHUS
MUCHMEHHBIX IPOBEPOYHBIX pabOT MO JUCHMIUIMHE. AYIUTOpHAas caMOCTOsTelIbHas paboTa
oOecniedyeHa 6a30i TECTOBBIX MATEPHAJIOB MO pa3zesiaM AUCLIUIIINHBI.

BHeaynutopHas camocTosTeNIbHAs paboTa OCylecTBIseTCs B OopMe MOJTOTOBKH K YCTHBIM
BBICTYIUICHUSIM (KOMMEHTHPOBAHHE PEIICHUS 3a7a4y JOMAITHUX 3a/IaHUi, UTOTOBOM KOHTPOJIHHOM
paloThI, TBOPUECKOTO 3aJaHMs; JAOKJIaAbl IO TeMaM WHAMBHYaJIbHBIX M TPYIIOBBIX HMPOEKTOB,

pedepatos).
ITpumepnoe coodepicanue umozosoii KOHMPOILHOU padonbvl

1. 3Bamanbl mMHOXectBa A4, B, C (koHeuHble JMOO CYETHbIC/ YHCIOBBIE MPOMEKYTKH,
00JlacTH Ha TIOCKOCTH WJIM B TPOCTpaHCTBE). HallTm KOMM4YecTBO 3y1eMEHTOB/Mepy
yKa3aHHOTO MHOXKecTBa (Harnpumep, A N (B\(C)).

2. Bo MHOXecTBe ... 33aJaHO OTHOILEHHE ... MEXAy ODJEeMEHTaMH. OTO OTHOIICHHE
SBISIETCS: @) PYHKIIMOHAIIBHBIM COOTBETCTBHEM; O) OTHOIICHHEM SKBUBAJCHTHOCTH;
B) OTHOLIEHWEM  TOpsJIKa;  T)OMeKnMed; 1) CAMMETPUYHBIM  OTHOIICHUEM;
) peIeKCUBHBIM OTHOUIIEHHUEM; ) TPaH3UTUBHBIM OTHOUIEHUEM;
3) aHTUCUMMETPUYHBIM OTHOLIEHUEM.

3. 3amaHHAs YHCIIOBas MOCIEIOBATEIFHOCTH SBISIETCS: a) BO3pacTaromieil; 0) yObIBaroIei;
B) OrpaHMYEHHOM; I') HUKJINYECKOM; 1) apuMeTHIecKoit IIporpeccuei;
€) TeOMETPUYECKON TPOrpeccuei; k) OECKOHEUHO Majoi; 3) 0ECKOHEYHO OOJIBIIION;
1) CTallMOHAPHOM; K) CXOJISIICHCS.

4. YcTaHOBUTH COOTBETCTBHE MEX/Y YUCIOBBIMU (QYHKIUSAMH U UX TpapuKaMu.



10.

el A

Oyukua 3amaHa rpadukoM. HailTh KOIWYECTBO IENbIX 3HAYCHWHA apryMeHTa, B
KOTOPBIX MIPOU3BOIHAS (PYHKIMH MTOJIOKUTEIbHA.

BeposTHOCTh yKa3aHHOIO COOBITHS paBHA ... (MCHOJIB3YETCS KOMOMHATOPHBIN JIMOO
Tre€OMETPUUYECKUN OIXO0/] K BBIUMCIIEHUIO BEPOSTHOCTH).

JluckpeTHas ciydaiiHas BeJIMYMHA 3aJaHa 3aKOHOM paclpesieleHuss / HempepbiBHas
cllyyailHas BeNMYMHA 3aJaHa IUIOTHOCTBIO pacrpenenenus (rpaduuecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHasl BEIMYMHA IPUHMMACT 3HAYCHHUE, NPUHAJJIEKALIee
YKa3aHHOMY IIPOMEXYTKY.

Xon  mpomecca ...  ONMCBIBACTCA  3aJlaHHOM  SIBHO  WJIM  PEKYPPEHTHO
IIOCJICZIOBATEIbHOCTBIO 3HAYEHUH BEJIWYMHBI ... B COOTBETCTBYIOLUIUE MOMEHTHI
BpeMeHHU JTn00 3aaHHON SBHO (QyHKIMEeH BpeMeHH. HaliTu 3HadeHue 3TOi BEJTMYUHBI B
3aJJaHHbIII MOMEHT BpEMEHHU; HauOoJbIllee BO3MOXHOE 3HAUYEHHE 3TOH BEITUYMHBI,
HauMEHbIIEE BO3MOXKHOE 3HAUYECHHE JTOM BEJIIMYMHBI;, IPEAEIbHOE 3HAYEHHUE HTOU
BEIMYMHBI B OTHAJICHHOM OydylieMm, eciau OHO cymiecTByeT. OxapaKkTepu30BaTh
HOBCJICHUE BEIMYMHBI B TEPMHHAX BO3pacTaHus/yObIBaHHs, OrPaHHYCHHOCTH,
NEPUOAMYHOCTH/IIUKIINIHOCTH U T.I1.

BenuuuHa ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IIpencraBuTh naHHYIO
BBIOOpPKY 3HAUEHUH CIydailHON BEJMYMHBI B BUJE BapHaluOHHOTO psaa. [locTpouTs
MOJIUTOH, TMCTOTPaMMy, HalWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOUHYIO U
CpelHee KBaJpaTMUYHOE OTKJIIOHEHHE, OLEHUTh MAaTEMaTHUYECKOE O0KUJAHUE CIIYy4alHOMN
BenuuuHbl. IIpaBnononoOHa oM rumore3a (Cyas MO MOJIMIOHY, THCTOTpaMMe), 4TO
reHepaibHas COBOKYIIHOCTb paclpefielieHa pPaBHOMEPHO? HOPMallbHO? IPOBEPUTH
HauboJee NpaBIoNoA00HYI0 THIIOTE3Y MIPH 3aJaHHOM YPOBHE HaJIe)KHOCTH.

B xoxe skcnepuMeHTa B OCHOBHOM M KOHTPOJIBHOW TpYIIIIE ITOJYYEHBbI 3aJaHHBIC
3HaueHUs u3MepseMoro nmnapamerpa. IIpoBepuTh rumoresy o0 CTaTUCTHYECKON
3HAYUMOCTHU PA3IUYUI MEXIY IpyHIaMH.

Hpumepnoe cooepofcauue Umao2c06020 meopuecKozo 3a0anus

[Ipongymare Habop mapaMeTpoB, KOTOPHIMH MOXHO 3a7aTh YKa3aHHBIH OOBEKT.
Beigenute MHOXECTBa BO3MOXKHBIX 3HAYEHUM OTHUX I1apaMETpPOB, OIEPALUH,
oTpeziesIeHHbIe Ha ATUX MHOXKECTBaX U CYIIECTBEHHbIE /Ul 3aJaHusl o0bekTa. Onucarb
CYIIECTBEHHbIE  CBOWCTBA O0BEKTa €  MOMOIIBIO  OTHOIIEHUH  (IIOCTPOUTH
MaTeMaTHuecKyo Mojenb). [loctaBuTh 3amauy, OTHOCAUIYIOCS K OOBEKTY, MPOU3BECTH
COOTBETCTBYIOIIME NpeoOpa3oBaHUS MOJENH, 10 BO3MOXKHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BENWUYMHY, 3aJaHHYIO PE3YJIBTATAMH HECKOJIBKUX U3MEPEHUN B YKa3aHHBIC
MOMEHTHI BpeMeHH. ChopMynnpoBaTh 3aJady, CBSI3aHHYIO C IPOBEPKOM TMIIOTE3BI O
XapakTepe paclpeicsIeHNs BEIMYUHBI ¢ TCYEHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3ana4u. [Ipe1okuTh BapHaHThl, KOIrJa MpaBaonoAoOHa OyaeT THIoTe3a O
TOM, YTO BEJIMYMHA U3MEHSETCS C TEYEHHWEM BpPEMEHHU IO JIMHEHHOMY 3aKOHY? IIO
KBaJIpaTUYHOMY 3aKOHY? 10 3KCIOHEHIMAIbHOMY 3aKOHY? IO JIOTapu(pMUUYECKOMY
3akoHy? IlpemnoxuTe MHOH THUN (DYHKIMOHAJIBHOW 3aBUCHUMOCTH, OIMCHIBAIOLICH
M3MeHeHHe BennuuHbl. CKOJIBKO MapaMeTpoB B BbIOpaHHOM 3akoHe? MOXHO JIM Kak-
7100 OIIEHUTH BEPOSITHBIE 3HAYEHUS 3TUX [TApaMETPOB, UCXO/S U3 JAHHBIX?

Ilpumepnulii nepeuens mem peghepamos

CpaBHeHI/IC PA3JINIHBIX KPUTCPHUCB NPOBCPKU CTATUCTUYCCKUX THIIOTC3.

ITocTranoBka 3aga4u AUCTICPCUOHHOI0 aHaJIn3a 1 OCHOBHEBIC TOAXOABI K €€ PCIICHUTO.
ITocTranoBka 3agaunu (I)aKTOpHOl"O aHaJIn3a U OCHOBHBIC IMOAXOJbI K €€ PCIICHUIO.
ITocTranoBka 3aJa4U KIIaCTCPHOTI'O aHaIM3a U OCHOBHBIC IMOAXO/JbI K €€ PCIICHHIO.
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7.
8.
9.

[IprmeHeHne KOMIBIOTEPHBIX CPEA ISl CTATUCTHYECKOI 00pabOTKH TaHHBIX.
Ilpumepnutit nepeuenv mem UuHOUBUOYATIbHBIX / ZDYNNOBBIX NPOEKM 08

Matemaruueckas MOJIeIb CPAaBHEHHUS CPEIHUX 3HAUCHUH JBYX COBOKYITHOCTEH.
Matemaruueckas MOJIeIb UCKIIOUCHUS TPYObIX OMIMOOK HAOIIOICHHIA.
Matemaruueckas MoJieJb CpaBHEHUS J0JIei MPU3HaKa B IBYX COBOKYITHOCTSIX.
MaremaTruueckasi MOJIEIb CPAaBHEHHUS JUCIIEPCUN IBYX COBOKYITHOCTEM.
Matemaruueckass MOJENIb OLICHKH YHCJIOBBIX 3HAUEHUN HapaMeTpoB pachpeiesieHus
(MaTeMaTU4ecKoro 0>KMIaHus PaclpeaeIcHus).

Matemaruueckass MOJENIb OLICHKH YHWCJIOBBIX 3HAUEHUN HapaMeTpoB pacrpeiesieHus
(mucriepcuu pacnpeeacHus).

Matemaruueckas MOJIEb UCCIIEIOBAHUS 3aKOHA paclpeiesieHus: IpU3HaKa.
MaremaTHueckasi MOJIEIb OLEHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

Matemaruueckas MOJIeIb OLIEHKH KOPPEISIIMOHHOM CBSI3U MEX]ly BETUUMHAMH.

10. Maremarudeckast MOJIEJb TOCTPOSHHUSI MPSIMOM JIMHUH PETPECCHH BEJTHMYUH.

ﬂ/l}l CamMoCmoaAmenIbHol N0020MOBKU K 3aHAMUAM O 0ucuunﬂunepekomeudyemc;l

ucnoJjibzoeamo yueﬁuo-memoduqeame mamepuaiibl:

BnagoBa E.B. OcHoBbl Maremaruyeckoil o00paGoTku uHbopManuu: y4eOHO-
METOAMYECKHE  pPEKOMEHAAIMU g OakaJaBpOB  HANpaBJiCHUS  MOATOTOBKHU
«Ilemarornueckoe oOpaszoBanue». / BnagoBa E.B., MakeeBa O.B., CubupeBa A.P.,
®ommanoBa E.B., Llpmranos A.B. — VYaesaosck: ®I'bOY BO «Yal'TlY um. W.H.
VaesHoBay, 2017. — 43 c.

CrprokoBa I'.A. MeTo/ibl MaTeMaTH4YE€CKON CTAaTUCTUKU B TCHXOJOTO-TIEAarOornueCcKux
uccienoBaHusax: YueOHo-MeTonuyeckoe mocobue / I'.A. CtprokoBa. — YJIbSHOBCK:
OI'BOY BO «VYal'TlV um. M. H. Viaeanosay, 2017. — 91 c.

DNEeMEHThl TEOPUHM BEPOSITHOCTEM, MATEMaTHYECKON CTATUCTUKU W aHajdu3a CUCTEM
MaccoBoro ooOcmyxuBanus. Yacte 1. BBeneHume B Teopuo BepostHOCTEH. Kpartkuii
I/ICTopI/I‘leCKI/Iﬁ 9KCKYpPC: yqe6H0e nocobue s MOArOTOBKU 0akanBpOB M MAarucTpoB
HematemaTUYeCKUX HarpaBieHui / cocT. H.A. BonkoBa, H.B. I'myxosa. — Yabsnosck: Yal'TlV
umenn M.H. YnbsaroBa, 2017. — 96 c.

5. HpuMeprle OICHOYHbIC mMaTrepuajabl  AJA NMPOBECACHUA  TEKYLIEro KOHTPOJIA
YCnneBaeMoCT U HpOMe)ICYTO‘IHOﬁ aTTeCTalluu 06yqam1unxcs1 o JMCHUIIJIMHE

Opraﬂmaunﬂ N NMPOBEACHUE aTTECTAllMU CTYACHTA

®I'OC BO B COOTBETCTBMM C NpHUHLUIAMHU bBOJOHCKOTO Impolecca OpUEHTUPOBAHBI

MIPEUMYIIECTBEHHO He Ha COOOIIeHrne 00ydaronieMycsi KOMIUIEKCa TEOPETUYECKUX 3HAHUN, HO Ha
BbIpa0OTKYy y OakajlaBpa KOMIIETEHIIMI — JTUHAMUYECKOro Habopa 3HaHUM, YMEHMH, HaBBIKOB U
JIMYHOCTHBIX Ka4yeCTB, KOTOPBIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PHIHKE
TPYZAa U YCHEIHO NPOPECCUOHATBHO PEAIN30BbIBATHCS.

B nporecce ornenkn 6akanaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPAIUIIMOHHBIC, TaK U

WHHOBAIIMOHHBIE THUIIbI, BUABI M (GOpMbI KOHTpOJsA. Ilpu 3TOM MOCTENEHHO TpaJUIIMOHHbBIE
CPEICTBA COBEPILIECHCTBYIOTCS B pYCJI€ KOMIIETEHTHOCTHOTO IIOAXOJAd, 4 HWHHOBAlMOHHBIC
CpeZICTBA aIallTUPOBAHBI JIJIs1 IOBCEMECTHOIO PUMEHEHHUSI B POCCUMCKON BY30BCKOM MPAKTHUKE.
Ileq» nmpoBeaeHHsi aTTeCTAlMM — IPOBEpPKa OCBOEHHsS 00pa30BaTENbHOM MpPOrpamMMbl
JUCHUIUTMHBI-IIPAKTUKyMa yepe3 chopMHpOBaHHOCTh 00pa30BaTeNbHBIX PE3YyIbTATOB.



IIpoMe:xxyTOYHAsI aTTeCTALMSA OCYLIECTBIISETCS B KOHIE CEMECTPA U 3aBEpIIACT U3yUEHUE
JTUCIUIUIMHBL, TIOMOTAeT OIEHUTh KPYITHBIE COBOKYIMHOCTH 3HAHWA M yMEHH, (OpMUpPOBaHUE
ONpEIEICHHBIX KOMIIETEHIIH.

OLEHOUYHBIMH ~ CpEeICTBAMM  TEKYLIEro  OLEHUBaHMUA  SIBJIAIOTCA: MaTepHabl
CaMOCTOSITENbHBIX paboT. KOHTpONb ycBOCHMS Marepuana BeIeTCsl PEryJsIpHO B TEUEHHE BCETO
CEeMEeCTpa Ha NMPAKTHYECKUX 3aHATHSIX.

Ne CPEIACTBA OHEHUBAHUMA,

/1 WCIIOb3YEMBIE JIJISl TEKYIIETO OO0pazoBaTenbHbIE
OLICHUBAHMsI [TOKa3aTes pe3yIbTaThl JUCLIUILIMHEI
(dbopMHpOBaHKS KOMIIETESHIIHN
1. OueHo4yHbIE CpecTBA OP-1. 3Haer 0 BO3MOXHOCTH IPUMEHEHUS
AJIS TeKylleil aTTecTanuu 0a30BBIX MaTEeMaTHYECKUX KOHCTPYKUIUH st
dbopmanu3anum U npeAcTaBiIeHus HHPOpMaLUU
OC-1 CamocrostenpHas pabora OP-2. VYmMeer ompenensiT U HUCIOJIb30BaTh
OC-2 CamocrosTenbHas pabota BO3MOYKHOCTH OPUMEHEHUs 6a30BbIX
OC-3 CamocrosTenbHas paboTa MaTeMaTHYECKUX KOHCTPYKLUH JUIs
OC-4 CamocrosTenbHas pabota dbopmanuzanuu 1 npeAcTaBiIeHus HHPOpMaLUU
OC-5 CamocrosTenpHas pabora OP-3. 3Haer 0 BO3MOXHOCTH NPUMEHEHHUS
OC-6 CamocrosTenbHas paboTta MaTeMaTHYeCKUX CTPYKTYp s  ONUCAHUsA
OC-7 CamocrosiTenbHast paboTa uHpopmaruu Ha dbopManbHOM SI3BIKE
OC-8 CamocrosTensHas paboTa MaTeMaTUKHU
OC-9 Utorosast KOHTpOJIbHAS OP-4. VYmeer ompenensiT U HUCIOJIb30BaTh
pabota / TBopueckoe 3aganue / BO3MOXKHOCTH HIPHUMEHEHHS MaTeMaTHYeCKUX
Pedepar / [Ipoekt CTPYKTYp [UId OmnHcaHus HHPOpPMAIUK Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU
2. OueHouHbIE cpecTBa OP-5. 3Haer O BO3MOXHOCTHM NPUMEHEHUS

JUTSI IPOMEKYTOYHOM ATTECTAIIMM | MATEMATHYECKUX CTPYKTYp Ul HCCIIEIOBaHHA
uH(popManun Ha dbopManbHOM SI3BIKE
OC-10 3auér B hopme ycTHOTO MaTEMaTUKHU

cobeceoBaHus OP-6. ¥YmMmeer ompenensiTh W HUCHOJIb30BaTh
BO3MO)XHOCTH IPUMEHEHMSI MaTeMaTHYECKHX
CTPYKTYp Ul MCCIel0BaHUA HMH(OpMalMUM Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-7. 3Haer 0 BO3MOXXHOCTU NpPUMEHEHHUs
MaTeMaTUYeCKUX MoJIeNeld [Uisl MCcCe10BaHus
JIETEPMUHUPOBAHHBIX MPOLECCOB (SIBJIEHUIT) Ha
(bopManbHOM SI3bIKE MATEMATUKHU

OP-8. VYmeer omnpeaensiTb M HUCHOJIb30BATH
BO3MOXXHOCTH TNPUMEHEHHMS] MaTeMaTH4YEeCKHX
MoJieen TUISL UCCIIEIOBaHM
JNETEPMUHUPOBAHHBIX IPOLIECCOB (SIBICHMI) Ha
(opMaTbHOM S3bIKE MAaTEMATUKU

OP-9. 3maer 0 BO3MOXHOCTH TPUMEHECHUS
MaTEMaTUYECKUX MOJENEN Uil HCCIIeI0BaHUS
CTOXaCTHMYECKHX IMpPOLECCOB  (sBIEHUI) Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU

OP-10. VYmeer ompenensTh W HCIOJIb30BaTh
BO3MOXXHOCTH IIPUMEHEHHMS] MaTEeMaTHYECKHX
Mojziede IS MCCIeAOBaHUS CTOXAaCTHYECKHX
nporeccoB (sIBIeHU) Ha (QopMaIbHOM sI3bIKE
MaTeMaTUKHU




Mamepuanwt, ucnonb3yemole 011 MEKyULe20 KOHMPOJiA YCHEBAEMOCHIU
odyuarowuxca no oucyuniune

Onucanne OICHOYHBIX CPEACTB M HEOOXOAUMOro 000pymoBaHUS (JAEMOHCTPAIMOHHOTO
MaTepuaia), a TaK e TNpPOIEAypbl W KPUTEPUU OIICHUBAaHUS WHIAMKATOPOB JIOCTHIKEHHUSI
KOMITETEHITMI Ha Pa3IMYHBIX dTanax ux (GOPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa30BaTEILHOM
MIPOTrpaMMBI MpeicTaBieHbl B @OHE OIICHOYHBIX CPEICTB ISl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
U TPOMEXKYTOYHOW arrecTanuu 1o aucuuiuimae «OCHOBBI MaTeMaTHYECKOH 00paboTKu
nHpopMaum».

Mamepuanol, ucnonb3yemole 011 RPOMENCYMOUYHO20 KOHMPOJISL YCREGACMOCHU
odyuarowuxca no oucyuniune

OC-10 3auéT B hopMe ycTHOro codeceq0BaAHUS
IIporpamma 3auyéra

Paznea 1. MaremaTnyeckne KOHCTPYKIUM U MO/IeJIN

1. MHuoxecTBa, OCHOBHBIE OIEpallMd HaJl MHOXKECTBAMH. UucnoBble MHOXECTBa
(MHOK€ECTBa HATypaIbHBIX, LEJIBIX, PAIIHOHAIBHBIX, IEUCTBUTEIIBHBIX YKcel). YucmoBas
MpsiMasi, YUCJIOBbIE TPOMEKYTKH.

2. YwucnoBasi IUIOCKOCTh, JIEKAPTOBBl KOOPAMHATHI, BEKTOPHI HA IUIOCKOCTH. TpexmepHoe
MPOCTPAHCTBO, MHOTOMEPHOE MPOCTpPaHCTBO. JlaMHa, Iuiomans M 00BEM Kak Mepa
MHOXECTBA. PaccTosiHue Mexay 2J1eMEHTaMU MHO>KECTBA.

3. OrtHolIeHHEe BKJIIOYEHHUS] MHOKECTB U €ro cBoicTBa. OTHOIICHUS IKBUBAJIECHTHOCTU W
kiaccuukanus. [lpuMepsl OTHOIICHWH 5SKBUBAJIEHTHOCTH. OTHOIICHHUS TOPSJIKA.
IIpuMepsl OTHOIIIEHUI TOPSIAKA.

4. @OyHKIMOHAIBHAS 3aBUCHUMOCTH, oOmiee mousTtue QpyHkiuu. OOnacTh omnpenencHus u
MHOKecTBO 3HaueHui PpyHkuuu. Komnosumus ¢ynkuuii. BzaumHo obpatHbie QyHKINU.
[Ipumepsl.

5. MaremaTtnueckoe MOJIETIMPOBAHUE ABJICHUS (mpomuecca) c MIOMOILIBIO
MOCJIE0BATEIBHOCTH, (PYHKIMH. DTarbl MOCTpoeHUsT Mojenu. [ToHsTHe 0 AMCKPETHBIX
Y HENPEPBIBHBIX MOJIENAX. ONTUMHU3aLIMOHHBIE MOJIEIH.

6. UwmcnoBele (YHKIIMH OJHOW JICHCTBUTEILHON TEPEMEHHOW KaK MaTeMaTHYCCKHE
MOJIeNH sBI€HMH (TIporieccoB). MOHOTOHHBIE, OTpaHHYEHHBIC, YETHbIC/HEUeTHBIE,
MepUONYECKe (PyHKIUH.

7. UwucnoBble TMOCIEAOBATETBHOCTH Kak  (YHKIMH  HATypallbHOM  TEpeMEHHOM.
MOHOTOHHBIE, OTPAHUYEHHBIE, IUKIINYECKHE ITOCIIEI0BATEIbHOCTH.

8. Apudmerndeckas mporpeccus U JUHEHHas (QYHKIHs, TeOMEeTpHYecKasi Mporpeccus u
nokasareiabHass (YHKIUS: COINOCTaBICHHE JAMCKPETHOM U HENpephlBHOM MOJAEIU
3aBHCHMOCTH BEJIMYUH (CBOWCTBA, TpauKu).

9. CnyuvaiiHble cOOBITHSI, KOMOMHATOPHOE ONpEICICHHE BEPOSTHOCTH, T€OMETPUYECKOE
ONpeACIICHUE BEPOATHOCTH. [I0HATHE O CTOXAaCTUUECKUX MAaTEMATHYECKUX MOJIEIISAX.

10. JluckpetHbie ciydaiiHble BEITUYMHBL, 3aKOH paclpeneleHus. MaTemaTudeckoe
OXKUJAHUE U JUCIEPCUs JTUCKPETHOW CilydyaHOW Benu4uHbl. [loHATHE O mapamerpax
pacripeneneHus.

11. HenpepsiBHBIE ClIy4aliHblEe BEJIWYUHBI, TUIOTHOCTH paclpeneicHus. MaTemMaTHuecKoe
O’KMJIaHWE WU TUCIIEPCUsl HENPEPBIBHOW ClydallHOM BennuuHbl. [loHATHE O mapameTpax
pacupeneneHus. PaBHOMepHOEe pacmpeneiieHne, HOPMAlbHOE pacCIpeesIeHHe Kak
CTaHAaprT.



Pasznes 2. MaTtemaTudeckasi 00padorka uHgpopmMamumn

12.

13.

14.

15.

16.

17.

18.

19.

20.

OOmme ceneHus 0 BBIOOPOYHOM MeToje. ['eHepanbHas COBOKYMHOCTh M BBIOOpKaA,

nepBUYyHasg o00paboTKa JaHHbIX. BapuanumoHHble psAgsl W HUX  Ipaduyeckoe
IIpeicTaBIeHKE (IIOJUTOH, THCTOTPaMMa).
IlepBuyHble omMcaTelbHbIE CTATUCTUKMU: MEpbl IOJOXEHHA (MOJa, MeJHaHa,

BBEIOOPOYHOE Cpe/IHEe, KBAaHTHIIN) U MEPBl M3MEHUYUBOCTH (pa3Max, JUCTICPCHsi, CpEeIHEE
KBaJIpaTHYHOE OTKJIOHEHHE).

OOmue wuaen CTaTHCTUYECKOTO OIEHUBAaHUS. TOYHOCTP W HAAEKHOCTh OICHKU.
ToueuHble U HHTEpBAIBHBIE OLEHKU. [IpumepsL.

Cpennsisi BbIOOpOYHAs, MOJia, MeIUaHa BHIOOPKM KaK OIEHKA MaTeMaTHYeCKOTro
OXXMJaHUA Cly4alHOM BeIMYMHbI. ONEHKU AUCIIEPCUU CIYYailHON BEJIUYUHBI.

[MpuaIMn npakTHyeckoil yBepeHHOCTH. CTaTHCTUYECKUE THUTIOTE3bl U OOIIHUE HIIEH HUX
npoBepkr. OmmOKK 1epBoro U Broporo poaa. Cratuctudeckuii kpurepuil. [lonstue o
rapaMeTpUYEeCKUX 1 HEapaMETPUUYECKUX KPUTEPHSIX.

CxeMa mpoBEpKHU THIIOTE3bl C MPUMEHEHHUEM IapaMETPUYECKOr0 KPUTEPHs pa3Inyuui.
CxeMa MpOBEPKHU THIOTE3bI C IPUMEHEHUEM HEMapaMETPUUYECKOTO KPUTEPHUS COTJIACUS
pacnpenenenuid. [Ipumepsi.

Bunsl cBszeit mexay BennunHamu. [loHaTHe 0 GyHKIMOHAIBHOM, CTATUCTUYECKOU U
KOpPEJALMOHHON 3aBUCUMOCTH. KoppensiuoHHas CBSi3b MEX]y BEIMYMHAMU M €€
[IOKa3aTeH.

Koaddunment xoppensiuuu Kak MOKa3aTeldb TECHOTHI M HAMPABICHUS CBSI3U MEXKIY
BEJIMYMHAMHU, €ro cBorcTBa. [IpuMep BbIUKCIICHHUS.

[lonsaTne o0 3ajavax KOPPEISIMMOHHOTO U PErPEeCCHMOHHOrO aHaiu3a. Mertoj
HaWMEHBIIINX KBAJAPATOB B PEIICHUH 3a7a4u perpeccu. [lapHas nuHeliHas perpeccusl.

B KOHIC U3Yy4YCHUA JUCHUIIIMHBI ITOABOJATCA HTOTI' pa6OTI)I CTYACHTOB HaA JICKIMOHHBIX U
MPAKTUYCCKUX 3aHATUAX ITYTEM CYMMHPOBAHUS 68.J'IJ'IOB, Ha6paHHHX B TCUCHHC CEMCCTPA.

Kpurtepun oneHuBanus 3HAHNH 00y4YaIOIMXCS 110 JMCHHUILIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU pabombl 00Y4aAIOUUXCSL

ITocemenue Pabora
ITocemenune .. Hrorosas cymma
o MPaKTUYCCKUX Ha MPaKTHYECKUX 3auér
JIEKIIUHA L OaJUI0B
3aHIATUN 3AHIATUAX
1x1=1 1x3=3 164 32 200
Kpumepuu oyenusanus pabomol 06yuaoue2ocs no umo2am cemecmpa

Pesynbrar bamner (2 3E)

«HE 3aYTEHO» 0-60 6asu1oB

«3aYTEHO» 61-200 GasuioB

6. MeToanueckue yKazaHus 1Jisl 00y4aKUIUXCH M0 OCBOCHHIO TUCHUILINHBI

VYcnemHoe u3ydyeHue Kypca TpeOyeT OT OOydyaroIIMXCsl MOCEIIEHUsS JEKIMH, aKTHBHOM
paboThl HAa MPAKTHUECKUX 3aHATHSIX, BBIIOJHEHUS BCeX Yy4eOHBIX 3aJaHUil mpernoaaBaTerns,
03HAaKOMJIEHHUS C OCHOBHOW U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHUH — OJHA U3 (OpM aKTHBHON CaMOCTOSITENbHON padoThl 00ydaromuxcs,
TpeOyrolIast HABBIKOB U YMEHMS KPAaTKO, CXeMaTH4HO, MTOCIIEI0BATEIbHO U JOTMYHO (PUKCUPOBATH




OCHOBHBIE TOJIOXEHUS, BBIBOJbI, 00001IeHUs, (OpMYIUPOBKU. B KOHIIe JeKIuu MpenoiaBaTeib
ocTaBisgeT BpeMs (5 MHHYT) A7l TOTO, YTOOBI OOydJaroliuecs WMeNd BO3MOXHOCTH 3a1aTh
YTOUHSIONIME BOIPOCHl IO H3ydyaeMOMy Marepuany. HM3-3a HEIZOCTaTOYHOrO KOJIMYECTBA
ayJIMTOPHBIX YacOB HEKOTOPBIE TEMbl HE YNAeTCs OCBETHUTh B IIOJHOM O0OBEME, TO3TOMY
IpenojaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOMNPOCHI BBIHOCUT Ha CAMOCTOSATENbHYIO
paboTy CTYIEHTOB, PEKOMEHIYs Ty WM MHYIO JuTeparypy. Kpome 3Toro, Juis Jydiiero oCBOCHHUs
MaTepuallia M CHCTEMaTU3allid 3HAHWA 1O JAUCHUIUIMHE, HEOOXOAMMO IOCTOSHHO pPa30upaTh
MaTepHalibl JIEKLMH 110 KOHCIIEKTaM U y4eOHbIM IIocoOusaM. B ciryyae HeoOxoaumocT oOpalarses K
MPENnoAaBaTesto 32 KOHCYJIbTalue.

IloaroroBka Kk NPaKTHYECKUM 3aHATHIM.

[Ipy DOAroTOBKE K MPAKTUYECKHM 3aHATHSAM CTYACHT JIOJDKEH W3YYUTh TEOPETHUECKUMN
MaTepuall 10 TeME 3aHATHUS (MCIOJIb30BaTh KOHCIEKT JIEKLMH, U3y4UTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTBHCS C JOMOJTHUTEIILHON JIUTEPATypOl, MPH HEOOXOTUMOCTH JOMOIHUTH KOHCIIEKT, Jeas
B HEM COOTBETCTBYIOIIME 3allUCHM U3 pa3IM4YHbIX HCTOYHUKOB). B ciyuae 3arpynHeHM,
BO3HHUKAIOIIMX IPU OCBOECHUM TEOPETHUECKOro MaTepHajia, CTYACHTY cleAyeT oOpamarbes 3a
KOHCYJIbTallUell K mpernoaaBarento. Vs Ha KOHCyNbTalMio, HEOOXOJUMO XOpOLIO MIpPOaAyMaTh
BOIMPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHUS.

B Hauasie npakTH4YecKOro 3aHATHs IpenojaBareiib 3HaKOMUT CTYAEHTOB C TEMOM, OrJlaliaer
IUIaH TPOBEJICHUS 3aHATHUS, BBIIACT 33JaHusA. B TeueHwe OTBEACHHOr0 BPEMEHU Ha BBINOJIHEHUE
paboOTHI CTYICHT MOXKET 00paTUTHCS K MPETOaBaTeN0 32 KOHCY/IbTAllMeH WiIN pa3bsiCHEHUsIMH. B
KOHIIE 3aHSATHA MPOBOAUTCS MPHEM BBIIOTHEHHBIX 3a/IaHHIA, cOOeCeI0BaHNE CO CTYJICHTOM.

Pe3ynbTarhl BbINOIHEHHS PAKTUYECKUX 3[aHUIN OLIEHHWBAIOTCS B OajiaX, B COOTBETCTBHHU C
0aJUIbHO-PEUTUHIOBOM CHCTEMON YHHUBEPCHUTETA.

IInanbl npakTHYeCKUX 3aHATHI

Bauamue 1. Hcenedosanue muoscecme u omHouleHuil
Martepuall 1t OCBOCHUS
1. Buasl MHOXECTB.
2. Omnepanuu HaJ MHOXKECTBA M WX rpaduveckas WILTIOCTPAIHSL.
3. UwucnoBble MHOXXECTBA M UHCJIOBBIE MPOMEXKYTKU: aHAJUTHUECKOe M Tpaduieckoe
MpeACTaBJICHUE, U3MEPEHUE.
4. MHoxecTBa Ha KOODAMHATHOM TIJIOCKOCTH: aHAIUTHYeCKoe U  Tpadudeckoe
MpeACTaBJICHUE, U3MEPEHUE.
5. bunapHbIe OTHOIIEHHS U UX CBOWCTBA.
6. OroOpaxeHHsI MHOKECTB W UX BH/IBI.

CaMOCTOSTEIIBHO.
Ilocmpoenue demepmMuHUPOBAHHBIX MAMEMAMULECKUX MOOelell 3a8UcCUMOCmel] GeUdUH
Marepuair 11 OCBOSHHUS
1. Bunel MaTemMaTHUeCKMX  MOJeNel. JTambl TMOCTPOCHHUS U HCCIENOBAHUS
MaTEMATHYECKOU MOJIENH.
2. UwucnoBble TIOCIENOBATEIHHOCTH KAk  JUCKPETHbIE  JECKPUNTHBHBICE  MOJIEIH
JETEPMUHUPOBAHHBIX TTPOIIECCOB.
3. UwucnoBsie GYyHKIIMU KaK HEMPEPHIBHBIE TECKPUNITUBHBIE MOJIETH JETEPMUHUPOBAHHBIX
MIPOIIECCOB.
CaoiicTBa Mocae10BaTeIbHOCTEN U (QYHKIIUH KaK XapaKTEPUCTHKHU MPOIIECCOB.
OnHomapaMeTpuyecKre ONTUMU3ZAITMOHHBIC MaTEMaTUYECKHE MOJICTTH TTOCTPOSHHBIE Ha
ocHOBe (YHKIUI U HccenyeMble cpecTBaMu TudepeHIInanbHOro UCUUCTCHHMS.

ok~



3anamue 2. Ilocmpoenue cmoxacmuueckux Mamemamuieckux mooenetl 3a8Ucumocmett 6eIu4uH
Marepuai Juid 0CBOEHUS

1.

oaklrwm

BepositHOCTh  ciydaifHOTO COOBITHSI Kak Mepa BO3MOXKHOCTH €ro HAacCTYIUICHHS.
Paznuanbie TOAX0/AbI K ONPEACTICHUIO0 BEPOSTHOCTH CITy9aifHOTO COOBITHS.

CxeMa KOHEYHOT'0 YHciIa PaBHOBO3MOXHBIX HCXO/IOB.

Cxema 0eCKOHEYHOI'0 YHcila pAaBHOBO3MOKHBIX HCXO/IOB.

MopenupoBaHue TUCKPETHBIX CIy4ailHBIX BETHUUH.

MopenupoBaHre paBHOMEPHBIX HEIIPEPBIBHBIX CIIyYalHBIX BEJIUYMH.

HccnenoBanne HENpEpBIBHBIX CIydallHBIX BEIMYMH Ha OCHOBE Tpaduyeckoro
MMpEaACTaBJIICHUA IINIOTHOCTU BEPOATHOCTH.

CamocTosTeIbHO.
Ilepsuunas obpabomka cmamucmuieckou uHpopmayuu
Marepuain Juid OCBOCHUS

1. BapuanuoHHble psabl U KX BUIBL.

2. TI'paduueckoe wm300pakeHWE BAPUANMOHHBIX  PSJIOB: IOJIMTOH, THCTOTpaMma.
JnarpamMmel.

3. CpenHue BeIMYMHBI BAPHAIIMOHHOTO psifa: CpeaHss (BBIOOpOUYHas), MearuaHa, MO/a.

4. Tlokazatenu BapHallM BapUAllMOHHOTO psAa: pa3Max BapbUPOBaHUs, OHUCIIEPCHS,
CpelHee KBaJIpaTUUHOE OTKJIOHECHHE.

5. Craructuyeckoe olleHHUBaHHE. TOYHOCTh U HA/IEKHOCTH OIICHKH.

6. TodeuyHble M HHTEPBATBHBIC OLICHKH ITAPAMETPOB I'€HEPATLHOW COBOKYITHOCTH.

CaMoCTOSATENBHO.

H3yuenue napamempos pacnpeoenenuii euduH Ha 0CHOBe 8bl1OOPOUHBIX OAHHBIX
Marepuai Juid 0CBOEHUS

1.

2
3.
4.
5

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPHUPYIOILAsl TUIIOTE3bI.

Cratuctudeckuil KpuTepuidl. Y poBeHb 3HAYMMOCTH ¥ MOIIIHOCTh KPUTEPHSI.

Omu6Ku nepBoro ¥ BTOPOro poja.

Kputnueckast 061acth 1 00J1aCTh IPUHATUS TUIIOTE3BL.

IIpoBepka rumore3 O paBEeHCTBE 3HAYECHHUM MApaMeTPOB PAaCIpPENCIICHUN. CPaBHEHHUE
CPEIHUX 3HAYECHMI JABYX M€HEPAIBbHBIX COBOKYITHOCTEW IIPU U3BECTHBIX U HEU3BECTHBIX,
HO PaBHBIX AMCIEPCUsX (He3aBUCUMBbIE BEIOOPKH).

3anamue 3. H3yuenue césazeil mexHcoy 8eauyUHAMU HA OCHOBE 8bl1OOPOUHBIX OAHHBIX
Marepuai Juid OCBOEHUS

1. ®ysHxuuoHanbHasi, CTaATUCTHYECKAs: U KOPPEISALMOHHAS 3aBUCUMOCTb.

2. KoppensiuoHHasi CBS3b MEXAY BEIMUYMHAMH M €€ TMoKaszaTenu (Cuja, HampaBieHUE,
HaJEXKHOCTD).

3. Kooddumument xoppensiuuyd Kak TOKa3aTelb TECHOTHI WM HAINPABICHHS CBSI3H, €T0
CBOMCTBA.

4. BriOopouHblil k03 duirenT panrosoii koppessiuuu Cnupmena / Kenganna.

5. BeiOopounslit k03 dunuent koppensun [upcona.

CamocTosTeNnbHO.

Al’ll’lpOKCI/lMClI/;M}Z 6€J/IU4YUH HA OCHOB€E 6bl60p0’{Hle OaHHbIX
Martepuall 111 OCBOSHUS

1.

2
3.
4.
5

3a1a4n KOPPESALMOHHOIO ¥ PErPECCHOHHOTO aHAN3A.

VYcioBHbBIE cpeTHUE U BEIOOPOYHOE YPABHEHUE PETPECCUH.

MeTo/10M HaMMEHBIIINX KBAJIPATOB.

ITocTpoenue npsiMoii TMHUM APHON PETPECCUU METOJOM HAaUMEHBIINX KBAaJpPaTOB.
[TonsiTHE O HETMHEWHON PETPECCUM.



CaMOCTOSITEIBHO.
U3yuenue xapaxmepa pacnpeoeneHutl 6eiuyul Ha 0OCHO8e blOOPOUHBIX OAHHBIX
Marepuait [uig OCBOEHUS

1.
2.

3.

[TonsiTHe 0 MapaMeTPUUYECKUX U HEMAPAMETPUUECKUX CTATUCTUYECKUX KPUTEPHUSIX.
[Ipumep HEenmapaMeTpuuecKoro KpuTepus coriacus pacnpezenenuit: kputepuit [Tupcona
«XU-KBaJpaT».

[IpoBepka rumoTe3bl 0 XapakTepe pacrnpeesieHusl.

7. IlepeyeHb OCHOBHOH W JONOJHHUTEIbHOH Yy4eOHOIl JuTeparypbl, HTepHeT-pecypcoB,
He00XO0AUMBIX JJIS1 OCBOCHMS AU CHUIIIHHBI

OcHoBHasi JuTEepaTypa

1.

benbko U.B. Teopust BeposiTHOCTEH, MaTemMaTHyecKas CTaTHCTHUKA, MaTEMaTHYECKOE
nporpaMMUpOBaHue [DNEeKTpOHHBIA pecypc]: yueOHoe mocobue / W.B. Benbko,
.M. Mopo3soBa, E.A. Kpumranosuu. — Munck: Hosoe 3nanue; M.: UHOPA-M, 2016.
- 299 c.

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

BBenenue B Maremaruueckoe MOJAETUMPOBaHUE [DJIEKTPOHHBIN 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 II.LB. Marematuka misa OakanaBpoB: YHUBEpCAIbHBIM Kypc Al CTYIECHTOB
TYMaHUTApHBIX HaIlpaBJICHUH [ DNEeKTpoHHBIN pecypce] : yueoHoe mocooue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

JonoHUTeILHAS JUTEpPaTypa

1.

AxTtsamoB A.M. MaremaTuka Jjisi COI[HOJIOTOB U SKOHOMHUCTOB [DJIeKTpOHHBIN pecypc] :
yuebHoe nmocooue / A.M. AxTsamoB. — M.: @usmariut, 2008. — 464 c.

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

KouetkoB E.C. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKas CTAaTUCTUKA [DIEKTPOHHBIM
pecypc]: yuebnuk / E.C. KouetkoB, C.O. Cmepunnckas, B.B. Cokonos. — M.: ®OPYM
: UIHOPA-M, 2021. — 240 c.

URL: http://znanium.com/bookread2.php?book=1245262

Ko63app A.U. IlpuknanHas MaTeMaTudeckas CTaTUCTHKA [ DIEKTPOHHBIN pecypce] : M.:
®dusmaraut, 2012. — 816 c.

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