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MecTo IMCHUIUIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuumnuaa «OcCHOBBI  MaTeMaTHYecKol  o0paboTku  uHpOpManuu»  BXOJUT B
MupoB033peHYECKUN MOTYJIb YacTH, (OPMHUPYEMON YHaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHI
broka 1. Jlucuumuiiael - (MOIYIH) y4eOHOro IJIaHa OCHOBHOH  MNpOQeCCHOHAIBHON
0o0pa3oBaTeNbHONW MPOrpaMMBbl  BBICHIET0 OOpa3oBaHHsl — MPOrpaMMbl OakanaBpuara IIo
HarnpaBieHuto 1noarotoBku 44.03.05 Ilemarormveckoe oOpazoBanue (¢ AByMs NPOPHIIMHU
MOJIrOTOBKHM) HANpPaBICHHOCTh (Mpoduib) o00pazoBaTeabHOM mHporpamMmbl:  MHOCTpaHHBIH
(bpanmy3ckuii) s3bIK. MHOCTpaHHBIN (QHTIMIACKUN) S3bIK, OYHOW (OPMBI OOYYCHHS., OYHOM
(hopMBI 00YUICHHSI.

[Ipouecc oOCBOEHHS NUCHUIUIMHBI Oa3upyeTcss Ha 3HAHMSIX, YMEHHMSIX M HaBBIKaXx,
NpUOOPETEHHBIX TMPU U3YYCHUH YYEOHBIX MPEIMETOB CpelHEH IKOIbI (MaTemMaTuka; aiaredpa, B
TOM YHUCJIE OCHOBBI TEOPUU BEPOATHOCTEH M MATEeMaTUYECKOW CTAaTHUCTUKH; F€OMETpHs; Haudaia
MaTeMaTUYeCKOro aHaJIK3a).

Pe3ynbratel OCBOEGHMSI AMCHMILIUHBI MOTYT OBITh BOCTPEOOBaHBI MPU MPOXOKIECHUU
MPaKTHUK 00s3aTenbHOM yacTu bioka 2. [IpakTuKy: MPaKTHUK MICHUXOJIOTO-TIEAarOrHYECKOTO MOTYJIIS
«YuebHast (HaydHO-MCCIIEIOBATEeNbCKasi paldoTa, IONlydeHHE TEPBUYHBIX HAaBBIKOB HAay4HO-
UCCIIEeIOBATEeNbCKON paboThl) KypcoBas pabora Nel», «YueOHas (HaydHO-HCCIEIOBaTENbCKAs
pabota, moyryueHre epBUYHBIX HABBIKOB HAYYHO-MCCIIEIOBATEIbCKON paboThl) KypcoBast paboTra
Ne3» W mpakTUKM KOMMYHUKATHBHOTO MOAyns «YueOHas (HaydHO-UCClIeqoBaTeNnbcKas padora,
MOJTyYeHHE TIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEOBATEIBCKON paboThl) KypcoBas pabora Nely,
HEOOXOIUMBI JIJISl YCIIEIIHOTO MPOXOXKACHUS TOCYAapCTBEHHOW HTOroBoil arTectauuu: biok 3.
l'ocynapcrBeHHass uroroBasg  arrecranuss —  «BpImonHeHWe W 3alIUMTa  BBITYCKHOM
KBaTM(UKAITMOHHOU PabOThI».

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

Leabro ocBoeHuss AucUUIUIMHBL «OCHOBBI MaTeMaTHUeCKOM 00paboTKM HH(OpMaI»
SIBJISIETCSL TOATOTOBKa OakajaBpa K paboTe yuuTeneM B 00IIeo0pa3oBaTebHON IIIKOJIE.
JlucuuiuinHa npeAHa3HadeHa JaTh OyaylIUM YYUTEIsIM Npo(ecCHOHANBHYIO (TEOPETHYECKYIO U
MIPaKTUYECKYI0) MOJArOTOBKY, CBSI3aHHYI0 C (OpPMHUpPOBAaHMEM ONBITa  creuuduueckoit
MaTeMaTHYeCKOM JeqTeNbHOCTH, HANpPaBICHHOM Ha pelIeHHe HayYHO-HUCCIIEAOBATENbCKUX U
AKCIIEPUMEHTAIIbHBIX 33714 B MPodecCUuoHaIbHOM cdepe.

3agaveil OCBOEHHUS AUCIUIUIMHBI SBJISETCS 3HAKOMCTBO C TUIUYHBIMH METOAAMH U
npueMaMH  CTPYKTYPHPOBAaHUST M CTAaTUCTHYECKOW OOpabOTKM  NAHHBIX, DIIEMEHTaMHU
MaTeMaTHYeCKOr0 MOJETUPOBaHMS SIBJIEHUH M NMPOLIECCOB; pa3BUTHE MPEACTABICHUIN O CYIIHOCTH
MaTEeMaTHYeCKOro METOJia MO3HaHUSA JEMCTBUTEIBLHOCTH M BO3MOXHOCTSAX €ro NPUMEHEHMsS B
€CTECTBEHHbIX M TyMaHUTApHBIX HAyKax, B IICHUXOJIOTO-NEJAArOrMUECKUX HCCIEIOBaHUSX, B
OpraHMU3alMOHHO-YIIPaBlIeHYeCKO cdepe U APYrux oOIacTAX AeATeNbHOCTH; (OPMUPOBAHHUE Y
CTY/ZICHTOB HAy4YHOTO CTHJIS MBIIUICHHUs, Oa30BBIX HABBIKOB aHAJUTHYECKOM JESTEIbHOCTH,
JIOTUYECKMX M KOMOWHATOPHBIX CHOCOOHOCTEH; (opMHUpOBaHME M Pa3BUTHE KOMIIETEHIUI
OyayIiero y4uTess, CBS3aHHBIX C MPUMEHEHHMEM MaTeMaTHYeCKUX METOAOB 00paboTKU
nH(popManuy B mpodecCuoHaNbHOM, B TOM YUCIIE UCCIIEI0BATENbCKOM 1eITeIbHOCTH.

B pesynbrate OCBOEHHs MporpamMmbl OakanaBpuaTra OOydYarOUIMicS JIOJKEH OBJaJeTh
CIIEIYIOIMMHU pe3ybTaTaMu 00ydeHus nmo JuciuruinHe «OCHOBBI MaTeMaTHUeCKOH 00paboTKH
uHpopManun» (B TabIUIE IPEACTABICHO COOTHECEHHE 00pa30BaTeIbHbBIX PE3yIbTaTOB 00yUEHHs
0 JUCIMIUIAHE C MHUKATOPAMH JTOCTHIKEHHS KOMITCTECHIIHNA):



Kommerenmnus u
WHJIUKATOPBI €€
JOCTUKEHUS B

O06pa3oBarenbHble Pe3yabTaThl AUCIUIIINHBI
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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 4YMCTIAa KaKk OECKOHEYHbIE JEeCATHYHbIE ApoOHU. AHAIUTUYECKOE U
reOMETPUUYECKOe TpeACTaBiIeHne MaHHBbIX. OnucaHue oOBEKTa TOYKONH HAa YMCIOBOW MPSIMOU,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiipl 1 Bektopsl. Cructembl KoopauHaT. COBOKYITHOCTH O0BEKTOB (MHOXKECTBA), CIIOCOOBI UX
3aJlaHus U BUJbL; yCTOE ¥ YHUBEPCAIbHOE MHOXKECTBO. Orepaiuu HaJl MHOKeCTBaMu. bunapHbie
OTHOIICHHWS HAa MHOXECTBAaX H WX CBoWcTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHo1eHue BKJIIOUEHUS, OTHOIICHUE
SKBHBAJIICHTHOCTH, OTHOIICHUE TOpsaka. OToOpa)keHUs: MHOXKECTB U MX BHUJbI, QyHKIIMU. Mepa
MHO)KECTBa Kak (YHKIUS, U3MepeHue MHOKecTB. [loHsATHE O pa3MepHOCTH MaTeMaTH4eCKOIro
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 IOCIEI0BATEIbHOCTEH (MOHOTOHHOCTb, OIPAHUYEHHOCTH,
OUKIMYHOCTR).  Ommcanne oOBekTa (Tporecca) ¢ TMOMOIIbI0 4YMCIOBOW (GyHKumu. Ilpumep
HeNpepbIBHON Mozenu (HarmpuMmep, 3ajaya O IJIOLaJu KpyroBoro cekropa). CriocoObl 3ai1aHus
yrcaoBoil QyHkuuu. CBOMCTBAa MPOIECCOB M CBOWCTBA YMCIOBBIX (YHKIWH (MOHOTOHHOCTB,
OIPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPUOAMYHOCTH).  [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHHU CKOPOCTH pocTa QyHKIui. JIuHeiHbie u
HeJIMHeHbIe (QYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOZENH). ANNPOKCUMAIUs JTUCKpPEeTHOro Habopa
JaHHBIX HemnpepbiBHOW ¢yHKIued. Ilpumep oONTHUMHM3AIMOHHOM Mozenu (Hampumep, METO.
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
Wnes maTemMaTHMuecKoro MOJEIUPOBAaHUS U €ro Leau (JAeCKpUIITUBHBIE, ONTHUMH3AI[MOHHBIE,
yIIpaBJIeHYE€CKHE MOJIENN). DTalbl HOCTPOSHUS U HCCIIEIOBAHUS MaTeMaTHUECKOW MoJienH (BBIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, OMHMCAHME MEPEMEHHBIX, (OpMynHpOBaHHE 3aJauu Ha SI3bIKE
MaTEMaTHKH, PELICHUE 3a/1a4H, HUHTEPIIPETALS PE3YJILTATOB).

CroxacTu4yeckre MareMaTH4eCKie MOAEIN

JlerepMUHUPOBAaHHBIE U CIydailHble Tporecchl. HeonmpenenéHHOCTh 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 /
OECKOHEUHBIM YHMCJIOM PABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'€OMETPHUYECKOe
ornpezeneHue BepoSITHOCTH). OIeHKa BEPOSITHOCTH COOBITHSI MO €ro 4acTOT€ B IKCIIEPUMEHTE
(craTHcTHYECKOE OmpeseNieHHe BepOosATHOCTH). MojenupoBaHue IUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTEHM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHOM CIIy4allHOM BEJIMYMHBL. MOJEIMPOBAaHUE HENPEPBIBHBIX CIIyYalHBbIX BEJIMYUH.
[lonsaTe o MIOTHOCTH pacrpeneneHnsl BEpPOSITHOCTEM M YMCIIOBBIX XAPaKTEPHUCTHUKaX
HEINPEPBIBHOW CIy4yalHON BeaW4MHBL. [IpuMepsl pacmpeneneHuil HENmpephIBHBIX CIy4alHBIX
BEJIMYMUH (paBHOMEpPHOE pacIpe/ielieHre, HOPMalbHOE paclpeesieHue, paclpeieieHue «Xu-
KBaJpaT», pacupeneneHue CTeioieHTa, pacnpeaeneHue duiiepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

Br100pouHbIii METO M CTATUCTUYECKOE OLIEHUBAHUE

3ajaun MaTeMaTUYeCKOW CTATUCTUKH, CBSI3b U Pa3jIM4HMe ¢ TeOpUe BeposiTHOCTe. O0mume
CBelleHUsI O BBIOOPOYHOM Merone. CTaTMCTHYECKHE NaHHbBIe: T'€HepalbHasi COBOKYIHOCTh H
BBIOOPKA, 3aBUCHMbIE U HE3aBUCUMbIEC BBIOOPKH; MEpBUUHAsA 00padOTKa JaHHBIX (paHKUPOBaHUE,
IpyNIUPOBKA, IOCTPOEHUE BAPUALIMOHHOTO psifa). J{ucKpeTHble M NHTEpBaJIbHbIE BapUALlMOHHbIE
pAlbl, TEpexoJ OT HHTEPBAIBHOIO psAda K IJUCKPETHOMY. l'eoMeTrpuyeckoe mpeacTaBleHUE
CTATUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMa, JICTIECTKOBBIE W KpPYTrOBBIE JIHarpamMMbl;
BO3MOXKHOCTH mpuMeHeHust EXcel mns Busyanmusanmu nanHbix. [lepBHYHBIC ONMUCATEIbHBIC
CTaTUCTHKH: MEPBI MOJIOKEHHUS (MEphl LIEHTPAIbHON TCHICHIIMU W KBAHTWJIM PACIpEICICHUs) U
Mepbl U3MEHYUBOCTH. Y CpeIHEHUE JaHHBIX (CpeaHsisi BEIOOpOYHAs, MOJAa M MeAuaHa BHIOOPKH).
KBantunm pacnpenenenus (IpoLeHTHIN, KBapTUiIK). Mepbl pa3dpoca JaHHBIX (pa3Max BHIOOPKH,
JMCIICPCHS U CPEeIHEE KBAJAPATHYHOE OTKIOHEHHE, aCHMMETpPHS, 3Kciiecce). Mes CTaTHCTHYECKOTO
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OLEHKHU. TOYEeUHbIE U MHTEPBAJIbHBIC OIEHKH [MapaMeTPOB
pacnpenenenus. BrpibopouHas cpenHsis U BBIOOpOUYHAS JUCHEPCUsT KaK TOUYEYHBIE OLICHKHU
TFEHEpaJbHOW CpENHEH W TEeHEpaJbHOM aucnepcuu. JloBEpUTENbHbIE WHTEPBAJIBI ISl OLICHKU
MaTreMaTUYeCKOro OKMUJAHHUS UM  CPEAHEro  KBAJAPATHUUYHOIO OTKJIOHEHUS HOPMaJIbHOTO
pacnpeneseHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

W3mepenuss M IIKagbl B HAY4YHBIX MCCIENOBaHMUAX (HOMUHATHBHAs, paHroBasd,
UHTEpBaJIbHasA, aOCOJIIOTHAs WIKana). ['mnore3sl HayyHble U cratuctuueckue. Wnes mpoBepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI U
yucio creneHeil cBoOonbl. IIpoBepka TIUIOTE3 C IMOMOILIBIO CTATUCTUYECKUX KPUTEPHEB.
CratucTudeckoe pelleHHe U BEepoSTHOCTh oIMOKu. HampaBneHHble M HEHanpaBJEHHbIE
anprepHatuBbl. CojeprkaTelibHas MHTEpHpeTanusi craTUcTHYecKkoro pemeHus. Ilonstue o
[IapaMeTPUYECKUX M HeMapaMeTpudecKux Kputepusx. IIpuMepsl mapameTpuyecKux KpUTEpUEB
pa3IMuuii: CPaBHEHHWE CPEIHUX 3HAYCHWMM ABYX I€HEPAIbHBIX COBOKYIHOCTEW IIPU MU3BECTHBIX U
HEU3BECTHBIX, HO paBHBIX JUCHEpCHsIX (He3aBHCHMBbIe BbIOOpKH). [IpuMep HemapaMeTpudyeckoro
KpUTEpHUsI COTIacusl pacipenenennil («xu-kBaapar» kpurepuit [lupcona).

Koppensmus u perpeccusi BeIUYUH

Bunsl cBszeit Mexnay BenuunHamu. [loHsTHE O (QYHKUMOHAIBHOHM, CTAaTUCTUYECKOH |
KOPPEJSIMOHHON 3aBUCUMOCTU. 3ajaud KOppessIMOHHOro aHanu3a. KoppensuuoHHast CBS3b
MEX]y BETMUMHAMH U €€ ToKa3aTenu (Cuiia, HarpaBlieHUe, HaJJ&KHOCTh); BUABI CBSA3U (JIMHEHHAs
/ HeNWHEeWHasl, TMOJoXUTeIbHas / oTpunarenbHas). KoagduiueHnt koppensiun Kak MmokKazareib
TECHOTHI U HalpaBJIEeHUs CBA3H, ero cBoiicTBa. KoadduuuenT panrosoii koppensuuu Crniupmena /
Kennanna, koaddumuent koppensiuuu [lupcona. 3agaun perpecCMOHHOTO aHaiu3a. Y CIOBHbBIC
cpeaHue U BbIOOpOUHOE ypaBHEHHE perpeccuu. IlocTpoeHne mpsiMON JMHUU HapHOW 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, MPeACTABILIONAs Co00M  IUIAaHMPYeMyl0, I[O3HABATEIbHO, OPraHMU3alMOHHO U
METOAMYECKH HANpaBIIEMYIO JCATEIbHOCTh CTYIEHTOB, OPHEHTUPOBAHHYIO Ha JOCTHIKEHUE
KOHKPETHOTO  pe3yibTaTra, OCYIIECTBIsEMyH0 0e3 MpsSMOMl  NOMOLIM  MpernoAaBaTelis.
CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4acThlO0 y4eOHOH paboThl U HMMeEeT
LENBI0 3aKpeIUIeHnEe U YriyOJeHre MOJYyYeHHbIX 3HAHUN M HaBBIKOB, IMOUCK M HpUOOpETEHHE
HOBBIX 3HAHHM, a TAK)Ke BBIIIOJHEHHE YUEOHBIX 3aJaHUM, MMOATOTOBKY K MPEACTOALIMM 3aHATHIM
u sKk3ameny. OHa mpenycMaTpuBaeT, Kak MpaBmuiio, pa3padoTKy pedepaToB, HAUCAHUE JOKJIAJIOB,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHBIX 33JaHUN B COOTBETCTBUU C y4eOHOI Iporpammoi
(TeMaTHYECKUM TJIAHOM H3YYEHUS AMCUMIUIMHBI). Tema JUIsi TaKoro BBICTYIUICHUS MOXKET OBITh
Ipe/UIoKEeHa MpernoAaBarenaeM Win u3dpaHa caMMM CTYAEHTOM, HO MaTepuall BBICTYIUJIEHUS HE
JOJDKEH — AyOnmupoBaTh — JIEKUMOHHBIM — Marepuan. PedepartuBHBIE — MaTepuan  CIIy>KUT
JONOJHUTENbHON HHpOpManuel ans paboThl HAa MNpakTHYECKUX 3aHATUsAX. OCHOBHas Leib
JAHHOT'O BHJia pabOThl COCTOUT B OOYYEHHM CTYAEHTOB METO/JAaM CaMOCTOSATEIbHOW paboThl C
y4eOHbIM MaTepuajioM. [l HOJHOTHI YCBOEGHHUSI TE€M, BBIHECEHHBIX B IPAKTUYECKUE 3aHSATHS,
TpeOyercsi pabora ¢ mepBoMCTOUHMKaMHU. Kypc mpemycMaTpuBaeT CaMOCTOSITENBHYIO paboTy
CTYZIGHTOB €O cIeluadbHON aureparypoil. CienyeT OTMETHUTh, YTO CaMOCTOsATENbHas padboTa
CTYJICHTOB pE€3yJIbTaTUBHA JIMILb TOTJA, KOTJja OHA BBIMOJIHAETCS CUCTEMAaTUYECKH, INIAHOMEPHO U
LIE€JICHAIIPABJICHHO.

3amanust U1 CaMOCTOATEIBHON pabOThl MPEIYCMATPUBAIOT HCIIOJIB30BAHIE HEOOXOAUMBIX
TEPMUHOB U MOHATUH MO npobiemaruke Kypca. OHU HalleIUBAIOT HAa MPAKTUYECKYK paboTy MO0
MPUMEHEHHUIO M3y4aeMOro Marepualia, TMOUCK OMOIHorpapuueckoro Marepuaia M 3JIEKTPOHHBIX
HCTOYHHUKOB MH(OpMALMY, WITOCTPATUBHBIX MaTepUalloB. 3a1aHus 10 CaMOCTOSITEIbHON paboTe
JAIOTCS TI0 TEMaM, KOTOPBIE TPEOYIOT TOMOIHUTEIIBHON IPOPaOOTKH.

OOuwmii 0o0beM CaMOCTOSTENBHOW pabOThl CTYIEHTOB MO JUCLHMILIMHE BKJIHOYAET
ayJUTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTY CTYZEHTOB B TEUEHUE CEMECTPA.

AymuTopHas caMoCTOsITeNIbHass paboTa ocymiecTBisercss B (opMe  BBINOJIHEHUS
MMCBMEHHBIX TPOBEPOYHBIX pPabOT MO AUCHUIUIMHE. AYIUTOpHAas caMOCTOsATElbHass paboTa
obecrieyeHa 6a30i TECTOBBIX MAaTEPHAJIOB 10 pa3zesaM JUCLUILIUHBI.

BueayautopHas camocTosiTenbHast padoTa OCYIIECTBISAETCS B (pOpMeE MOATOTOBKU K YCTHBIM
BBICTYIJICHUSIM (KOMMEHTHPOBAaHHUE PEIICHUs 3a]a4 JOMAIIHUX 3a/1aHuil, UTOrOBON KOHTPOJIbHOMN
paboThl, TBOPUECKOIO 3aJaHUS; JOKJIAAbl 110 TeMaM MHAMBHUAYAJIbHBIX M I'PYMNIOBBIX MPOEKTOB,

pedeparo).
IIpumepnoe cooepicanue umozo8oit KOHMPO.ILHOI padon v

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 ... 3aJaHO OTHOIIEHHE ... MEXAY OJJIEMEHTaMH. OTO OTHOIICHHUE
ABNSETCA: a) GQYHKIMOHAJIBHBIM COOTBETCTBUEM; ©O) OTHOILEHHEM SKBHBAJCHTHOCTH;
B) OTHOIIEHWEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILIEHUEM;
€) peIeKCUBHBIM OTHOILICHUEM; ) TPaH3UTUBHBIM OTHOILICHHEM;
3) aHTUCUMMETPHYHBIM OTHOIIICHHEM.

3. 3ajgaHHas 4KMCIOBas MOCIEI0BATEIBLHOCTD SBIIAETCS: a) Bo3pacTatomieil; 0) yObIBaromei;
B) OTPaHUYEHHOM; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUUECKON MPOrpeccuei; k) OECKOHEYHO Maloif; 3) O0ECKOHEYHO OOJBIION;
1) CTaIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBUTH COOTBETCTBUE MEXIY YUCIOBBIMU (QYHKIHUSAMHU U UX IpadUKaMH.



10.

el oA

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

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS KOMOMHATOPHBIA JIMOO
reOMETPUUYECKUN MOJIX0/] K BEIYMCICHUIO BEPOSITHOCTH).

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

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
MIOCJIEI0BATEIIbHOCTRI0 3HAYEHHWI BEJIMYMHBI ... B COOTBETCTBYIOLIME MOMEHTHI
BpeMeHH 00 3aJlaHHOM SIBHO (YHKIMEH BpeMeHH. HailTu 3HaYeHHEe 3TOW BEIMYUHBI B
3aJlaHHBIi MOMEHT BPEMEHHU; HauOOJIblllee BO3MOXKHOE 3HAUYEHHUE STOW BEJIMYHHBI,
HauMEHbBIIIEE BO3MOXKHOE 3HAUEHHWE JTOM BEJIIMYMHBI; IPENEIbHOE 3HAYEHHUE HTOU
BEJIMYMHBI B OTJAJCHHOM Oyaymiem, eciu OHO cymiecTByeT. OxapakTepu30BaTh
NOBEJICHUE BEIMYMHBI B TEPMUHAX BO3pacTaHus/yObIBaHHs, OIPAaHHMYCHHOCTH,
MePUOAMYHOCTH/IIUKINIHOCTH U T.11.

Benuuuna ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IlpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJMYMHBI B BUJE BapualMOHHOTrO psga. [loctpouth
IIOJINTOH, TUCTOrpaMMy, HalTU MOJY, MEIuaHy BBIOOPKH, CPEIHIOI0 BBIOOPOUHYIO U
CpellHEee KBaJIpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaT€MaTUYeCKOE OXKUIAHUE CIy4alHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJIee MpaBIONOA00HYIO THIIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xope skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOW TpyNIE MOJIy4eHbl 3aJaHHbIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTHU Pa3Iu4Yuil MEX1y TpylaMu.

Ilpumepnoe codepicanue umoz06020 meopuecko2o 3a0aHus

[Ipogymats Habop mapaMeTpoB, KOTOPBIMH MOXHO 3aaTh YyKa3aHHbI OOBEKT.
Boiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMH 3THUX IapaMeTpoB, ONepaluy,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA O0OOBEKTa C  IIOMOIIbIO  OTHOWIEHUH  (MOCTPOUTH
MaTeMaTHYecKyto Mozens). [locTaBuTh 3amaudy, OTHOCSIIYIOCA K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME MpeoOpa3oBaHUsl MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BENWUYMHY, 3aJaHHYIO PE3YJIBTATAMH HECKOJIIBKUX U3MEPEHUN B YKa3aHHbBIC
MoOMeHTHl BpeMeHu. ChopMynarpoBaTh 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 3aKOHY? IO
KBaJpaTUYHOMY 3aKOHY? MO AKCHOHEHIHMATbHOMY 3aKOHY? MO JOrapu(pMHUUECKOMY
3akoHy? IlpennoxuTh WHOW THUN (PYHKIMOHAIBHOM 3aBUCHMOCTH, OIMCHIBAOLIEH
u3MeHeHHe Benu4uHbl. CKOJBKO MapaMeTpoB B BBIOpaHHOM 3akoHE? MOXKHO JM Kak-
00 OLIEHNUTH BEPOATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOMAS U3 TaHHBIX?

Ilpumepnutii nepeuens mem peghpepamos

CpaBHEHME pa3IMUHBIX KPUTEPUEB NMPOBEPKU CTATUCTUYECKHUX THIIOTES.

ITocTanoBKa 3aa4u JUCIIEPCUOHHOIO aHAJIM3a U OCHOBHBIE IIOAXObI K €€ PEILICHMUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3a U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
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 HAOIIOACHUH.
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 MOJIEb OLEHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

MaremMarnueckast MOJEIb OLICHKUA KOPPEJALIMOHHOM CBA3U MEXIY BEIUYMHAMMU.

10. MaTremaTuueckas MOZCIIb ITOCTPOCHUA HpHMOI/I JIMHUHN PETrPEeCCHUU BECJIINYHH.

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

ucnojib3zoeamo ytte6u0-mem00ultec1<ue mamepuaiibl:

BrnagoBa E.B. OcHOBBI Maremartudeckoi o0paOOTKM uHPOpMAIUU: y4eOHO-
METOAMYECKHE  PEKOMEHJAIMU Ui OaKaJlaBpOB  HaIpaBJICHUS  IMOATOTOBKH
«[lemarormueckoe obOpazomanue». / BmamoBa E.B., Makeesa O.B., Cubupesa A.P.,
®omnanoBa E.B., LpmranoB A.B. — Viaeganock: ®I'bOY BO «Yal'llY um. H.H.
VaestHoBay, 2017. — 43 c.

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

DNEeMEHThl TEOPUHM BEPOSITHOCTEHM, MAaTEMaTHYECKON CTAaTUCTUKU W aHaju3a CUCTEM
MaccoBoro oOcmyxkuBanus. Yacte 1. BBegeHwe B Teopuro BepositHocTeii. Kparkuii
HCTOPUYECKUN IKCKypeC: ydeOHOe TmocoOue JUIisi TOJATOTOBKH 6akajiBpOoB 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 UIA NPOBEJAeHUS] TEKYIIero KOHTPOJIsA
ycleBaeMOCTH U MPOMEKYTOYHOM aTTecTaluy 00y4aommuXxcs o JMCHUIJIMHe

Opraﬂmauuﬂ U MPOBEACHUE aTTECTAIUU CTYACHTA

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

MIPEUMYIIECTBEHHO HE Ha CO00IleHne 00yJaroneMycsi KOMILIEKca TEOPETUUECKUX 3HAHUM, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — AMHAMUUYECKOro HaOopa 3HaHUM, YMEHH, HaBBIKOB U
JUYHOCTHBIX Ka4eCTB, KOTOPbIE MO3BOJAT BBIMYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyZa ¥ YCIEUIHO NpOoQPeCcCHOHATBHO Pean30BbIBATHCS.

B nporiecce orneHkn OakalaBpoB HEOOXOJIMMO HCIIOIB3YIOTCS KaK TPaJAWIIHOHHBIC, TaK U

WHHOBAIIMOHHBIE THIBI, BUAB U (GOpPMBI KOHTpOJA. IIpu 3TOM MOCTENEHHO TpPaaUIMOHHBIE
CPEICTBa COBEpIIEHCTBYIOTCS B pyciie KOMIETEHTHOCTHOTO TMOAX0/a, a WHHOBAIlMOHHBIE
CPEICTBA alallTUPOBAHBI JUIsl [IOBCEMECTHOTO IPUMEHEHMSI B POCCUNCKON By30BCKOM ITPaKTHUKE.
Lenbr npoBeneHusi aTrecTalMd — IMPOBEpPKa OCBOCHMSI 00pa30BaTENIbHONW MPOrpaMMBbI
JTMCLUUIUIMHBI-IPAKTUKYMa Yepe3 chopMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.



IIpomeskyTOYHAS aTTeCTAlUsA OCYLIECTBIISIETCA B KOHLE CEMECTPA U 3aBEPLIAET U3YUEHHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYMHbIE COBOKYIHOCTH 3HAHUW U yMeHu#, (GopMupoBaHHE
ONPEACICHHBIX KOMIIETCHIUI.

OHCHO‘IHHMI/I cpeacrsamMu TCKYLICTO OLICHUBAHUA SABJIAKOTCA: MaTcpHraJibl
CaMOCTOSATCIIbHBIX pa60T. KOHTpOJ'IB YCBOCHHUA MaT€puraja BECACTCA PEryJIApHO B TCUCHUC BCCTO

CEMECTPA Ha IPAKTHYECKUX 3aHATUSX.

Ne
/o

CPEJCTBA OLIEHUBAHUA,
UCIOJIb3YEMbIE U1 TEKYIIETO
OIICHUBAHMUSI IOKA3aTEeNs
(hopMUpOBaHUS KOMITETEHITNH

OO6pa3zoBaTenbHbIC
PE3YNIBTATHI TUCITUTUIAHBI

OuneHouHbIe cpeacTBa
IJIS TeKYyLIel aTrecTanmuu

OC-1 CamocrosiTenpHas padbora
OC-2 CamocrosTenbHas paboTa
OC-3 CamocrosTensHas paboTa
OC-4 CamocrostenpHas paborta
OC-5 CamocrosTensHasi paboTa
OC-6 CamocrosTenbHast paboTa
OC-7 CamocrosiTenpHasi paboTa
OC-8 CamocrosTenbHas paboTa
OC-9 HroroBast KOHTpOJIbHAs
pabora / TBopueckoe 3axanue /
Pedepar / [Ipoekt

OueHo4YHbIE CpecTBA
JJIs1 IPOMEKYTOYHOM aTTecTaluu

OC-10 3auét B popme yCTHOTO
co0ecenoBaHus

OP-1. 3Haer O BO3MOXHOCTHM NPUMEHEHUS
0a30BbIX MaTEMAaTHMYECKUX KOHCTPYKLHH Jist
dbopManu3anum u npeacTaBicHus HHGoOpMaIu
OP-2. VYmMeer omnpeaensTh W HCMHOJb30BAThH
BO3MO>KHOCTH PUMEHEHUS 0a30BBIX
MaTeMaTHYeCKHUX KOHCTPYKLUN TUIS
(dbopManu3anum u MpeacTaBiIcHus] HHGOpMaIu
OP-3. 3Haer 0 BO3MOXHOCTH NPUMEHEHUS
MaTEeMATHYECKUX CTPYKTYp JUIS  ONHCAHUs
uHpopmarun Ha dhopmabHOM SI3BIKE
MaTeMaTHKH

OP-4. VYmeer ompeaensiTh U HUCHOIb30BATh
BO3MOXXHOCTH TPUMEHEHHUS MaTeMaTHYCCKUX
CTPYKTYp Uil oOmnucaHus uHopManuu Ha
(dhopMaTbHOM SI3BIKE MATEMATHKHU

OP-5. 3Haer 0 BO3MOXHOCTH NPUMEHEHUS
MATEeMATHYECKUX CTPYKTYp IS HCCICIOBAHUS
uHpopmarun Ha dhopmabHOM SI3BIKE
MaTeMaTHKHU

OP-6. VYmMmeer ompenensiTh U HUCHOIB30BATh
BO3MOXXHOCTH TPUMEHEHHUS MaTeMaTHYCCKHIX
CTPYKTYp IUIS MCCIeloBaHUsA HH(OpManuu Ha
(bopMaTbHOM SI3BIKE MATEMATHKHU

OP-7. 3Haer 0 BO3MOXXHOCTH NPHUMEHEHUS
MaTeMaTHUYECKUX MOJIeNel [UIisl HCCIeI0BaHus
JNETEPMUHUPOBAHHBIX IPOLIECCOB (SIBICHUI) Ha
dbopManbHOM SI3bIKE MATEMATUKHU

OP-8. VYmMmeer ompenensith W HUCHOJIL30BaTh
BO3MOXXHOCTH TMPUMEHEHHS] MaTeMaTHYeCKHX
MozeIen JUTS HCCIEA0BaHUS
JNETePMUHUPOBAHHBIX TPOIIECCOB (SBICHMI) Ha
(bopMaTbHOM SI3BIKE MATEMATHKHU

OP-9. 3maer 0 BO3MOXHOCTH NPHUMEHEHUS
MaTEeMAaTHYECKUX MOJICNCeH IS HMCCIICIOBAHUS
CTOXAaCTHYECKHX TMPOIECCOB  (sSBIEHUI) Ha
(hopMaTbHOM S3BIKE MATEMATHKHU

OP-10. Vmeer ompenensiTh U HUCHOIB30BaTh
BO3MOXXHOCTH TPUMEHEHHS MaTeMaTHYCCKHX
MoJele ISl HMCCINEAOBaHUS CTOXAaCTHYECKHX
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 KPUTEPUM OLCHMBAHUS WHIMKATOPOB JOCTHXKEHUS
KOMITETCHIIH Ha Pa3IMYHBIX dTanax uX (OPMHUPOBAHUS B IPOLIECCE OCBOCHHUS 00pa30BaTEIbHOM
IIPOTrpaMMBbI MpeicTaBiIeHbl B DOHE OIIEHOYHBIX CPEICTB ISl TEKYIIETO0 KOHTPOJIS yCIIEBAeMOCTH
U TPOMEXKYTOUHOW arrectauu 1o auciuiuinHe «OCHOBBI MaTeMaThdecKkold 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 ONEpalMUd HaJ MHOXecTBaMH.  YUHMCIIOBbIE MHOXKECTBA
(MHOKECTBa HaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX YHcen). Hucionas
IIpsIMasi, YUCJIOBBIE IPOMEIKYTKH.

2. YwucnoBas IUIOCKOCTb, JIEKapTOBbl KOOPAMHATHI, BEKTOPbl Ha IUIOCKOCTH. TpexmepHoe
IIPOCTPAHCTBO, MHOTOMEPHOE MpPOCTpaHCTBO. JlnuHa, 1uiomanes u o0BEM Kak Mepa
MHO’K€CTBa. PaccTosiHuE MEXy 2JIEMEHTAMH MHO>KECTBA.

3. OtHoOmIeHNE BKIIOYCHUSI MHOXKECTB M €ro cBoiicTBa. OTHOIICHHS YKBUBAICHTHOCTH U
kinaccuukanus. [lpumepsl OTHOIIEHUH SKBHUBaJIeHTHOCTH. OTHOLIEHHUS MOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

4. OyHKUMOHAJbHASA 3aBUCUMOCTh, oOIiee moHsTHe (yHKkIuU. OOgacTh omnpeaeseHus U
MHOXeCTBO 3HaueHnH pynkun. Kommnosunus ¢pynkuuii. Bzaumao oopaTHbie QyHKINH.
IIpumepsl.

5. MaremaTtnueckoe MOJICJIIMPOBAaHNE SBJICHUS (mpomecca) c ITOMOIIIBIO
MOCJIEeI0BATENbHOCTH, (DYHKIMHU. DTallbl MOCTpOeHUsI Mojienu. TIoHsATHE O TUCKPETHBIX
1 HENPEepBIBHBIX MO/ENAX. ONTUMU3ALMOHHBIE MOJIEIIH.

6. YucioBble (QYHKUMU OAHON JEHCTBUTENBbHOM NEPEMEHHON Kak MaTeMaTHYecKue
MoOJeNIn  sIBJICHUHN (TporieccoB). MOHOTOHHBIE, OTrpaHUYEHHBIE, YETHHIC/HEUETHBIC,
nepuondyeckrue GyHKINH.

7. UYucnoBele  TOCIEAOBATEIBHOCTH KaK  (DPYHKIIMHM  HaTypaJbHOW  IMEPEMEHHOM.
MOHOTOHHBIE, OTPAHUYEHHBIE, UKIINYECKHUE IT0CIIET0BATEIbHOCTH.

8. Apudmernueckas mporpeccusi U JHHEHHas (QYHKIHUsS, TeOMETpUYecKas Mporpeccus U
nokaszaTeiabHass (YHKIUS. COIOCTaBJICHUE JAMCKPETHOH U HENpephIBHOM MOAEIH
3aBUCHMOCTH BEJIMYUH (CBOMCTBA, rpauKn).

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

10. luckpeTHble ciydaiiHble BETMYMHBI, 3aKOH paclpeneieHus. MaTemaTuieckoe
OKMJIaHWE W JIACIIepCUsl TUCKPETHOM ciaydaliHOM BenuuuHbl. [loHATHE 0 mapamerpax
pacrpeneieHus.

11. HenpepsiBHbIE Cily4aiiHble BEJIWYUHBI, IUIOTHOCTh pacipeneneHus. MaremaTuueckoe
OKMJIaHUE U JUCIIEPCUSl HENPEPBIBHOU CiydallHOM BenuduHbl. [IoHATHE O mapamerpax
pacupeneneHns. PaBHOMepHOe pacnpeneineHrne, HOPMAaJbHOE pacHpeleNieHue Kak
CTaHJapT.



Paznen 2. MaTtemaTnueckasi 00padoTka nHpopmMaumnu

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mume cBenaeHUs O BBIOOPOYHOM MeToje. |'eHepalibHass COBOKYITHOCTh M BBIOOpKA,

nepBuYHas 00pabOTKa JaHHbIX. BapuanumoHHble psAAbl W HUX  TpaduuecKoe
npeacTaBieHre (IOJIUTOH, THCTOIPaMMa).
[lepBuyHble oOmMMCaTEeNbHBIE CTATUCTUKHU: MEphl MOJOXEeHHA (MOjaa, MeHaHa,

BbIOOPOYHOE CpeiHee, KBAaHTUIIM) U MEPbl U3MEHUMBOCTHU (pa3Max, AUCHEPCHsi, CpeiHee
KBaJIpaTUYHOE OTKJIOHEHUE).

OOmue uaen CTaTUCTUYECKOIO OLCHUBAHUS.
ToueuHble U UHTEPBAJIbHBIE OLEHKU. [Ipumepsl.
Cpennss BbIOOpOYHasi, MOJA, MEJUAaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCcKOro
OKUJAaHUS clTydyailHOW BeIM4HUHbl. OLIEHKU TUCIEPCUU CIIy4ailHOM BETNYUHBI.

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

Cxema NpoBEpKM T'MIIOTE3bl ¢ IMPUMEHEHUEM I1apaMETPUUYECKOT0 KPUTEPHs pa3ivnyuuid.
Cxema npoBEpKHU TMIOTE3bl C IPUMEHEHUEM HENapaMeTPUYECKOr0 KPUTEPHS 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 HANpPABJICHUS CBSI3U MEXKIY
BEJIMYHMHAMHU, €0 cBocTBa. [IpuMep BeIunCiIeHNUS.

[lonaTe o0 3amadax KOPPEISIUUMOHHOTO M PETPECCHOHHOIO aHainm3a. Merox
HaMMEHBIINX KBAaAPATOB B PEIIECHUH 3a1auu perpeccun. [lapHas nuHeliHas perpeccus.

TounocTr W HaAEKHOCTL OILECHKH.

B koHI1e n3yueHust JUCUMITIMHBI TOIBOAATCS UTOTM paObOThI CTY/IEHTOB Ha JIEKIIUOHHBIX U
MIPaKTUYECKUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJI0B, HAOPAHHBIX B TEYEHUE CEMECTpA.

KpnTeplm OlleHUBAHMA 3HAHMIA oﬁyqamnmxca o JTMCHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaIOuWUxcs

IToceuenue Pabora
ITocemenune .. Hrorosas cymma
o MPaKTUYCCKUX Ha MPaKTHYECKUX 3auér
JIEKIIUHA . OaJUI0B
3aHATUI 3aHATUAX
1x6=6 1x10=10 152 32 200
Kpumepuu oyenusanus pabomsi 0b6yuarowe2ocs no umozam cemecmpa
Pesynbrar bamer (2 3E)

«HEC 3a4YTCHO»

0-60 GamtoB

«Ba4TCHO»

61-200 GamtoB

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 M JIOMIOJIHUTEIBHOM JINTEPATypOil.

3anuch JeKnMu — ogHa U3 (HOpM aKTHUBHOM CaMOCTOSTENIbHOM paboThl 00ydaromuxcs,
Tpe6y10111a5[ HAaBBIKOB U YMCHHA KPaTKO, CXEMATHYHO, ITOCIECA0OBATCIIBHO U JIOTUYHO (bHKCHpOBaTI)




OCHOBHBIE TTOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (HOPMYTHPOBKU. B KOHIIE JEKIMM MperoaaBaTelib
ocTaBisieT Bpems (5 MHUHYT) JUIsi TOrO, 4TOOBI OOydYaromuyecs HWMENIH BO3MOXHOCTh 3aJ1aTh
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
palboTy CTYIEHTOB, pEeKOMEHAYS Ty WIM UHYIO JuTepatypy. Kpome sToro, st 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 1o TeMe 3aHATHUS (HUCHOJb30BaTh KOHCIEKT JIEKLUH, M3y4UTh OCHOBHYIO JHUTEPATYpY,
O3HAKOMUTHCS C JIOMOJTHUTENBHON JINTEPATYPO, IPU HEOOXOIMMOCTH JIOMOJIHUTD KOHCIICKT, JIeNIas
B HEM COOTBETCTBYIOIIME 3allUCH U3 pa3IM4YHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHMid,
BO3HMKAIOIIMX TP OCBOCHMH TEOPETHMUYECKOTO0 Marepualia, CTYACHTY clienyeT oOpariarbcs 3a
KOHCYNIbTalluel K mpernogaBarento. Vs Ha KOHCyNbTalMio, HEOOXOIUMO XOpOIIO MPOAYyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Hauane npakTU4ecKkoro 3aHsATHs IpenojaBareiib 3HAKOMUT CTYACHTOB C TEMOM, OraiiaeT
IUIaH TIPOBENICHUS 3aHATHS, BBIIACT 3aJaHus. B TeueHHWe OTBEJCHHOTO BPEMEHHU Ha BBIIOJHEHHE
paboThI CTYJICHT MOXKET OOpaTUTHCS K MPENoJaBaTeio 3a KOHCYIbTAllMeH UM pa3bsiCHEHUsIMU. B
KOHIIE 3aHSATHS IIPOBOJUTCSI IIPUEM BBIITOJTHEHHBIX 3aJaHUH, COOECEJOBAaHNE CO CTYJICHTOM.

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

Ili1aHbI IPAKTHYECKUX 3AHATHH

Bauamue 1. Hccnedosanue muodcecms u OMHOUICHUL
MaTtepuan st OCBOSHUS
1. Buabl MHOXKECTB.
2. Ormepanuu HaJ MHOXKECTBA W UX rpaduueckas ULTIOCTPaIIHsl.
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. OtobpakeHHsI MHOXKECTB U MX BUIBI.

3auamue 2. Ilocmpoenue OemepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooelel 3a8UcuUmocmert
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 GyHKITUU KaK HEMPEPHIBHBIC TECKPUNTHBHBIC MOJEITH JETCPMUHUPOBAHHBIX
IIPOLIECCOB.
CBoiicTBa mocne0BaTeIbHOCTEH U (DYHKINI KaK XapaKTePUCTUKH MPOIIECCOB.
OpnHonapaMeTpuyecKue ONTUMHU3AIMOHHBIE MAaTEMAaTUYECKUE MOJIENH MMOCTPOCHHBIE Ha
OCHOBE (PYHKITUU U UCCIeayeMbIe cpecTBaMu U depeHIInarIbHOT0 HCUUCICHHS.

ok~



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

1.

ok wn

BepositTHOCTh  cilydalilHOTO COOBITHS Kak Mepa BO3MOXKHOCTH €r0 HAaCTYILJICHUS.
PaznuuHble OAX0/Ibl K ONPEIEIEHUI0 BEPOSITHOCTH CIIy4aitHOIO COOBITHSL.

Cxema KOHEUHOT0 YMClla PaBHOBO3MOXHBIX UCXOJI0B.

Cxema GeCKOHEUHOr0 yKciia paBHOBO3MOXKHBIX HCXOO0B.

MogenupoBaHue TUCKPETHBIX CIy4alHbIX BEJIMYHH.

MonenupoBaHue paBHOMEPHBIX HENPEPBIBHBIX CIIy4alHbIX BEJIUYHH.

HccnenoBanne HENPEepPhIBHBIX 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.

Cratuctudeckoe olieHHBaHUE. TOYHOCTb U HaJIE)KHOCTb OLIEHKH.

ToueuHble ¥ HHTEPBAJIbHBIE OLIEHKU 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 epBOTro U BTOPOTo poia.

Kputnueckast 061acth 1 0051aCTh MPUHATUS TUIIOTE3BL.

[IpoBepka rumore3 O pPaBEHCTBE 3HAYEHUW MNAapaMETPOB PACIPEICICHHI: CpaBHEHUE
CPEIHUX 3HAUYECHUI BYX F€HEPAIbHBIX COBOKYITHOCTEN MTPU U3BECTHBIX U HEM3BECTHBIX,
HO paBHBIX AMCTIEPCHUSX (HE3aBUCHUMBbIE BHIOOPKH).

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

1.
2.

3.

4.
5.

OyHKIIMOHANBHAS, CTATHCTUYECKAsI M KOPPEJAINOHHAS 3aBUCHMOCTb.

KoppensuonHas cBs3b MeXAy BeIUYMHAMH U €€ IoKa3zaTelu (CHila, HalpaBJeHUE,
HaJIEKHOCTD).

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

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

3anamue 1. Annpoxkcumayus erudur Ha OCHOBe 8bLOOPOYHBIX OAHHBIX
Marepuait Ui OCBOCHUS

1.

2
3.
4.
5

3a1aun KOPPEALMOHHOIO ¥ PErPECCHOHHOTO aHAN3A.

VYcioBHbBIE cpeTHUE U BEIOOPOYHOE YPABHEHUE PETPECCUH.

MeTo/10M HaMMEHBIIINX KBAJIPATOB.

ITocTpoenue npsiMoii TMHUM TAPHON PETPECCUU METOAOM HAaUMEHBIINX KBAaJpPaTOB.
[TonsiTHE O HETMHEWHON PETPECCUM.



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

1.
2.

3.

[TonsTHe 0 MapaMeTPUUYECKUX U HENAPaMETPUUECKUX CTATUCTUYECKUX KPUTEPUSIX.
[Ipumep HEenmapaMeTpuuecKoro KpuTepus coriacus pacnpezenenuit: kputepuit [Tupcona
«XU-KBaJpaT».

[IpoBepka rumoTe3bl 0 XapakTepe pacnpeesieHusl.

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

3anamue)

Ilman npoBeneHuA

OTYéTHI M KOJUICKTUBHBIC O6C}’)KI[CHI/I$I T10 BBIIIOJIHCHUIO.

1

2.
3.
4.

HWTOTOBOW KOHTPOJILHON pabOTHI;
WUTOTOBOI'O TBOPYECKOTO 33JIaHNUS;
pedepatos;

MIPOEKTOB.

7. IlepeyeHb OCHOBHOW M JOMOJHHUTEJLHOWH Y4yeOHOIi JuTepaTypbl, UHTepHeT-pecypcoB,
HEO0XO0AUMBIX /1JIs1 OCBOEHMS U CIUTITIHHBI

OcHoBHasi IUTEpaTypa

1.

benbko M.B. Teopuss BepoATHOCTEH, MaTeMaTH4eCKas CTATUCTUKA, MAaTEMAaTHYECKOE
MporpaMMUpOBaHue [DJEKTPOHHBI pecypc]: ydeOHoe mocobue / U.B. benbko,
.M. Mopo3osa, E.A. Kpumrannosuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—-299c.

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

BBengenue B Maremarnueckoe MOJAETUMpOBaHUE [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] : yueoHoe mocobue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

KapeimoBa O.C. Maremarnueckue METOAbl B TCHXOJOTUHU [DIEKTPOHHBIM pecypc] :
yuebHoe mocobue / O.C. KapeimoBa, MW.C. SAkumanckasi; OpeHOyprckuii roc.
yHuBepcureT. — OpenOypr: OI'Y, 2012. — 169 c.

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

Hacnenos A.Jl. MaTeMaTuueckre METObI ICUXOJIOTHYECKOT0 UCCIIEI0BAHMS: aHAIN3 U
uHTEepnpeTanus gaHHbIX. [ Tekcr] : yaeo. mocobue. - CII6.: Peus, 2007. — 389 c.
(bubnuotexa Yal'TIVY)

JlomoJIHuTeIbHAS JIUTEpaTypa

1.

AxTtssmoB A.M. MaTtemaTHKa JUIsl COLMOIOTOB  SKOHOMHCTOB [DIeKTpoHHBIH pecypc] :
yuebHoe nmocoome / A.M. AxTsamoB. — M.: @usmariut, 2008. — 464 c.

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

Hopodeea A.B. Bricmias MaremaTuka uisi TyMaHUTapHBIX HampaBieHui [Tekcr] :
yueO. 1yt 6aKasaBpoB : JUIS BY30B IO TYMAHHUT.-COIMAJ. CHEIHMAIBHOCTSIM. - 3-€ U3, -
Mockga : FOpaiir, 2012. — 399 c. (bubmmoteka Yal'TIY)

Ko63app A.U. IlpukianHas MaTeMaTudyeckas 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. Teopusi BeposiTHOCTE M MaTeMaTH4eCcKas CTaTUCTUKA [DIEKTPOHHBIN

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

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

Kpamep /1. Maremarndeckast 00pabOTKa JTaHHBIX B COLMAIBHBIX HAyKaX: COBPEMEHHBIC
metoabl [Tekcr] : yde6. mocobue mms By3oB / mep. ¢ aurn M.B. \ Tumodeesa,
S.N. Kucenesoii. — M.. Akagemknura, 2007. — 287 c¢. (bubnuoreka Yiul'TIY)
Maremaruka ajis rymMaHuTapueB [DineKTpoHHBIH pecypc| : yueOnuk / K.B. banaun u
ap.; mox oomr. pea. K.B. banauna. — M.: Jlamkos u K°, 2012. — 512 c.

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

MareMarnueckas CTaTHCTHKA [DJIGKTPOHHBIM  pecypc]: ydeOHoe mocobue /

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

OO6mmii Kypc BBICIICH MAaTeMAaTHKW MJII SKOHOMHUCTOB. [DJIEKTpPOHHBIN pecypc] :
VYuebnuk / [lox o6m. pea. B.1. Epmakosa. — M.: UTHOPA-M, 2007, — 656 c.

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

[TorioB A.M. Beicmias maremaruka Jiisi 3KOHOMHUCTOB: [TekcT]: y4el. mus GakaiaBpoB:
JUIS  BY30B TIO CIEUUAJIbHOCTAM DSKOHOMHKM u ynpaeineHus / A.M. Ilonos,
B.H. Cotnauxos. — M.: IOpaiit, 2012. — 564 c. (bubanoreka Yal'llV)

Munayes B.C. Beicimas wmarematuka [DneKTpoHHBIH pecypc] : y4eOHUK /
B.C. lllunmaues. — M. : UH®PA-M, 2017. — 479 c.

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