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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HuctmmumHa «OCHOBBI ~ MareMaTuyeckod o0paboTku  uHpOpManuW»  BXOJUT B
MupoBo33peHUYeCKUI MOy b YaCcTH, (POPMHUPYEMON y4aCTHUKaAMHM 00pa30BaTeIbHBIX OTHOIIECHUI
broka 1. lucuumivnasl - (MOIYIJIH) yueOHOro IJjlaHa OCHOBHOW  mpodeccHoHaTbHOMI
o0pa3oBaTeNpHOM IpOrpaMMbl BbICHIEr0 OOpa3oBaHMs — MporpaMMmbl OakanaBpuara II0
Hanpasienuto noarotoBku 44.03.05 Ilemarormuyeckoe oOpa3oBanue (C AByMs HpOPHIIMHU
IOJIrOTOBKM), HampaBlIeHHOCTh (mpoduinb) oOpa3oBarenbHOM mnporpammsl  «HOCTpaHHBIN
(aHrnmiickuit) s3p1K. UHOCTpaHHBIN (KUTANUCKUI) SI3BIKY», OYHON (OpPMBI 00yUCHUS.

IIponiecc ocBOeHMs OUCLUIUIMHBL Oa3upyercs Ha 3HAHUAX, YMEHUSAX U HaBbIKaX,
NpUOOPETEHHBIX TMPU U3YYCHHH YYEOHBIX MPEIMETOB CpelHEH IKOIbI (MaTeMaTuka; aiaredpa, B
TOM 4YMCJIE OCHOBBI TEOPUU BEPOSTHOCTEH M MATEMaTHYECKOW CTATUCTHKH; F€OMETpHs; Hadaja
MaTeMaTUYeCKOro aHaJIK3a).

Pe3ynpTaThl 0CBOGHUS TUCIMITIIMHBI MOTYT ObITh BOCTPEOOBAHbI IPH MTPOX0XKICHUH IPAKTUK
oOsi3atenpHOM dYacTu brnoka 2. [IpakTHKH: TNPaKTHK ICHUXOJIOTO-TIEAarOrHYeCKOro MOMYIIS
«YuyebHast (HaydyHO-UCCIIeZlOBaTeNbCKasi padoTa, IOJIydeHHE IMEPBUYHBIX HABBIKOB Hay4HO-
HCCIIeI0BATENIbCKOM paboThl) KypcoBasi pabota Nely», «YueOHas (Hay4dHO-MCCIEAOBATEIbCKas
paboTa, royiyueHre NepBUYHBIX HABBIKOB HAyYHO-HCCIIEI0BATENbCKON paboThl) KypcoBas pabora
Ne3» u mpakTHKH KOMMYHHKATHBHOTO MOAYs «YdeOHast (HaydHO-HCCIeIoBaTeIbCcKas padoTa,
[IOJTyYeHHE NEePBUYHBIX HABBIKOB HAYYHO-HCCIIENOBATEILCKON paboThl) KypcoBas paborta Ney,
HEOOXOJUMBI JUIS YCIECIITHOTO MPOXOXKIEHHUsI TOCYylapCTBEHHONW HMTOroBO# arrectanuu: biok 3.
l'ocynapctBeHHass uToroBas — aTrrecranuss —  «BbllonmHeHMe M 3amMTa  BBITYCKHOM
KBaJTM(UKAITMIOHHON pabOTHI».

1. Ilepeyenb IUIAaHHpPYeMBIX pe3yJabTaTOB 00y4eHusi (00pa3oBaTeJbHBIX
pe3yJbTaTOB) M0 JUCHHUILUIUHE

Heabio ocBoenust nucuuIUIiMHb «OCHOBBI MaTeMaTH4yecKOoil 0O0paOoTku HHGpOpMaLuu»
ABNISIETCS TOATOTOBKA OakalaBpa K paboTe yuuteneM B 00I1eoOpa3oBaTeNbHOM ILIKOIE.
JlucuuiuiiHa TpeHa3HadeHa JaTh OyayIuM YYUTEISIM MPOo(QEeCCHOHATBHYIO (TEOPETHUECKYIO U
NPAaKTUYECKYI0) TOATOTOBKY, CBSI3aHHYIO C  (OPMHMpPOBAHHMEM ONbITa  CHEeUU(PUIECKON
MaTeMaTHYeCKON MEATeTbHOCTH, HANpPaBICHHOM Ha pENICHHE HayYHO-HUCCIIEAOBATEILCKUX U
HKCHEPUMEHTAIbHBIX 337a4 B MPo(hecCHOHaAIbHON cdepe.

3agaveil OCBOGHUS AWCIUIUIMHBI SBJISIETCS 3HAKOMCTBO C THUIHYHBIMH METOJaMH U
npUeMaMH  CTPYKTYPUPOBAaHUS M  CTAaTUCTMUYECKOW OOpabOTKM  JIaHHBIX, 3JIEMEHTaMHU
MaTEeMaTHIECKOTO MOACTUPOBAHUS SIBJICHUH M MPOIECCOB; PAa3BUTHE MPEICTABICHUH O CYIIHOCTH
MaTeMaTHYeCKOro MeToJia MO3HAHMS JAEHCTBUTEIBHOCTH M BO3MOXKHOCTSAX €ro NPUMEHEHUS B
€CTeCTBEHHBIX M TyYMaHUTAPHBIX HAyKax, B IICHUXOJIOTO-TIEAATOTHUECKUX HCCIEIOBAHUSX, B
OpraHU3aIMOHHO-YIIPABIEHUECKOH cdepe U Apyrux o0aacTaxX AesATeIbHOCTH; (opMUpOBaHHUE Y
CTY/ZICHTOB HAyYHOTO CTWJIS MBIIUICHHS, Oa30BBIX HAaBBIKOB aHATUTHYECKOW ESTEIHHOCTH,
JIOTHYECKUX W KOMOMHATOPHBIX CHOCOOHOCTEH; (opMHpOBaHHWE M Ppa3BUTHE KOMIIETCHLUH
Oyayliero yd4wTessl, CBS3aHHBIX C TPHUMEHEHHEM MaTeMaTHUYECKUX METOAO0B 00paboTKH
uHpopManuu B NpoPecCHOHATBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pesynmbrate OCBOGHHS TMporpaMMbl OakanaBpuaTra OOYYAIOUIMICS TOJDKEH OBJIANETh
CIIEAYIOIIMMHU pe3yJibTaTaMi O0y4eHUs: Mo JuciuIiimHe «OCHOBBI MaTeMaTH4ecKoi 0O0paboTKH
nHpopManuny (B TabIUIIE MPEICTABIECHO COOTHECEHHE 00Pa30BaTEIbHBIX PE3yJIbTaTOB O0YUCHUS
M0 AUCIMIUIMHE C MHUKATOPAMH JTOCTHKEHHS KOMITETEHIIHIN):



Kommerenmus n
WHJIUKATOPHI €€
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O6pa3oBarenbHble pe3yabTaThl AUCIUIIINHBI

(aTans! GOPMHUPOBAHUS AUCIUIITUHBI)

3HAEeT yMeeT BJIa/IEET
JUCITUTUINHE
YK-1. Crocoben OP-1. 3naer o OP-2. Ymeer
OCYLIECTBJIATh IOUCK, BO3MOXHOCTH OIPCACIIATL U
KpuTHYCCKHiT ananus | TPMMECHEHUSA 0a30BbIX UCIIOJIb30BATh
MaTEeMaTHYECKHUX BO3MOYXHOCTH
u CUHTE3 .
KOHCTPYKLHUHN JIs MPUMEHEHUS 0a30BBIX
HHGOpMALIHI, dopmanuzanun u MaTeMaTHYECKUX
HPUMEHATD [IPEICTABICHHS KOHCTPYKILIUIM ISt
CUCTEMHBI  MOAXOL uH(GopMaIuu dbopManmu3anum u
TUIS pelieHus pEeJICTaBICHUS
IIOCTaBJICHHBIX 3a1a4. HH(OpMALIH
OP-3. 3naer o OP-4. Ymeer
VYK-1.2. Tlpumenser
BO3MOXKHOCTH OTIpEICTISATh U
Joruyeckue GopMbl U
IPUMCHCHHUS UCTIOJIb30BaTh
POLEAYpPHI, CIOCOOCH
MaTeMaTHYeCKHUX BO3MOKHOCTH
K  peduexkcuu 1o
M CTPYKTYp IS IPUMCHCHUS
MOBOJy COOCTBEHHOM
. OTHCAHUS MaTeMaTUYECKUX
1 Hyxon uH(popmauu Ha CTPYKTYpP IS
MBICJIUTEIIbHON p PYKTYP
(hopMaIbHOM SI3BIKE OTHCAHUS
JESITEIIbHOCTH.

VYK-1.7. Onpenensier
NPaKTUICCKHE
IIOCJIICACTBU S
MPEI0KEHHOTO
pEIICHUS 3a/IauH.

MaTEMAaTUKU

OP-5. 3naer o
BO3MO>KHOCTH
IIPUMEHEHHUS
MaTeMaTHYECKUX
CTPYKTYp AJIs
HCCIIEIOBaHUS
uH(popMalnu Ha
(opManbHOM SI3bIKE
MaTeMaTHKU

OP-7. 3naer o
BO3MOXKHOCTH
MPUMEHEHUS
MaTeMaTHYECKHX
MOJENEN ISt
HCCTIe0OBaHUS
JETEPMUHUPOBAHHBIX
MIPOIIECCOB (SIBIICHUIA )
Ha GpopMaIbHOM
SI3BIKE MaTEMaTHUKN

nH(popMaluu Ha
(opMabHOM SI3bIKE
MaTeMaTUKHU

OP-6. Ymeer
OTIpeNIeNATh U
UCTIOJTB30BaTh
BO3MOXHOCTH
MIPUMEHEHHSI
MaTeMaTHYeCKUX
CTPYKTYp JJIst
UCCIIEIOBaHUS
uHpOpMalUU Ha
(hopMabHOM SI3BIKE
MaTeMaTHKU

OP-8. Ymeer
OTIPENIETIATh U
UCIOJIb30BATh
BO3MOKHOCTH
MIPUMEHECHHUS
MaTeMaTHIEeCKHX
MOJENEN ISt
HCCIIEIOBaHUS
JIETePMUHUPOBAHHBIX
MIPOTIECCOB (SIBJICHHI)
Ha GpopMaIbHOM
SI3BIKE MaTEMaTHKH




OP-9. 3naer o OP-10. Ymeer
BO3MO>KHOCTH OTIPECTISATh U
MPUMEHEHUS UCIIOJIb30BaTh
MaTEeMaTHYECKHUX BO3MOKHOCTHU
Mojienen st IpPUMEHEHUs

HCCIIEIOBaHUS MaTEeMaTHYECKHUX
CTOXACTHYECKUX Mojiesen st
MIPOLIECCOB (SIBJICHUI ) HCCIICIOBAHUS

Ha popMaTbHOM CTOXACTHYECKUX

A3bIKE MATEMATUKN | MPOLIECCOB (SIBICHUM)
Ha (OpPMaAITBHOM
SI3BIKE MATEMATUKH

2. O0beM JMCHUILUIMHBI B 3a4€THBIX eJHMHULAX C YKAa3aHHEM KOJHYeCTBA aKaJeMHUYeCKHX
YacoB, BbIJICJICHHBIX HA KOHTAaKTHYI0 padoTy oOydamomuxcsi ¢ npenojaasarejeM (1o
BH/AM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEIbHYI0 padoTy 00yYaromuxcst
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3. Coaep:xkaHue AUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3deaM) ¢ YKa3aHHEM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOJIUYECHEA AKAOEMUUECKUX YACO8 U
61006 YUEOHBIX 3aHAMUIL
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3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUnIuHbl
Pa3nen 1. MartemaTnuyecKkne KOHCTPYKIIUM M MO/I€JTH

MareMaTu4ecKue CTPYKTYPEL

[Ipouenypa cuera u mnpoueaypa H3MEpPEeHUs Kak MPOCTEHIIME CiIy4au IOCTPOEHUs
MaTeMaTH4ecKoi Monenu oObekTa. HaTypanbHble ymcia; meble YMClia; paldoHAlIbHbIC YHCTIa,
NeCTBUTENbHBIC YHCIIa KaK 0ECKOHEUHBIE JIECATHYHbIE APOOH. AHAIUTUYECKOE M TEOMETPUUECKOE
npeacTaBieHue JMaHHBIX. OmnucaHue OOBEKTa TOYKOW Ha YHUCIOBOW MPSMOW, HECKOJIbKUMHU
YHUCIIOBBIMU TMapaMeTpaMH (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOpOM). MaTpuubl u
BekTOpbl. Crctembl KoopauHaT. COBOKYITHOCTH OOBEKTOB (MHOXKECTBA), CIIOCOOBI MX 3aJaHus U
BH/IBI; ITyCTOE M YHUBEPCAIbHOE MHOXkECTBO. Onepari HaJy MHOXKECTBaMU. buHapHble OTHOLIEHUS
HAa MHOXECTBaX M HX CBoOiicTBa (pedpueKCUBHOCTb, CHMMETPUYHOCTb, TPAH3UTUBHOCTH,
AHTUCUMMETPUYHOCTH). OTHOIIEHHE BKIIOYEHHS, OTHOIIEHHWE SKBUBAJIEHTHOCTHU, OTHOIICHHE
nopsiaka. OToOpaskeHHsT MHOXKECTB W WX BHIBL, (YyHKIMH. Mepa MHOXKECTBAa Kak (yHKIUS,
u3MepeHue MHoxecTB. [loHATHE O pa3MepHOCTH MaTeMaTHYeCKOro OOBbEeKTa M MPOCTPAHCTBA
00beKTOB. MeTpuka Kak (DyHKIHS, paccTOsHHE MEXIy oObekramu. IIoHATHE O METpHYecKuX
MIPOCTPAaHCTBAaX

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 YHCIIOBBIX IOCIEI0BATEIbHOCTEH (MOHOTOHHOCTh, OTPAHUYEHHOCTb,
OUKIMYHOCTR).  Ommcanne oOBekTa (Tporecca) ¢ TMOMOIIbI0 4YMCIOBOW (yHKumu. Ilpumep
HeNpepbIBHON Mozenu (HampuMmep, 3ajaya O IUIOLaJud KpyroBoro cekropa). CrocoObl 3ai1aHus
yrcaoBoil GyHkuuu. CBoOWCTBAa NPOIECCOB M CBOWCTBA YMCIOBBIX (YHKIUH (MOHOTOHHOCTB,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPHUOAMYHOCTH). [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHUHM CKOPOCTH pocTa (pyHKUMH. JIuHelHbIe U
HeJIMHeHbIe (QYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOZENH). ANNpPOKCUMAIUs JTUCKpEeTHOro Habopa
JaHHBIX HemnpepbiBHOW ¢yHKIued. IlpuMep oNTHMMHM3AIMOHHOM Mozaenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
Wnes maTemMaTHMuecKoro MOJEIUPOBAaHUS U €ro Leau (JAeCKpUIITUBHBIE, ONTHUMH3AI[MOHHBIE,
yIIpaBJIeHYE€CKHUE MOJIENN ). DTalbl HOCTPOSHUS U MCCIeI0OBaHNS MaTEMaTHUECKOM Moient (BbIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, OMHMCAHME MEPEMEHHBIX, (OpMynHpOBaHHE 3aJauu Ha SI3bIKE
MaTEMaTHKH, PELICHUE 3a/1a4H, HUHTEPIIPETALS PE3YJILTATOB).

CroxacTu4yeckre MareMaTH4ecKUe MOAEIN

JlerepMUHUPOBAaHHBIE W CIy4dailHble Tporecchl. HeompenenéHHOCTh B MaTEMATHYECKHX
Mozensax. OmnucaHue MacCOBBIX CIyYalHBIX SBICHUM METOAAMHM TEOPUM BEPOSITHOCTEM.
JlocToBepHbIe, HEBO3MOKHBIE, ClTy4yaiiHble COOBITHSI. BeposTHOCTE CllydalfHOTO COOBITHS KaK Mepa
BO3MOKHOCTH €T0 HAaCTYIUIEHHs. JIUCKpETHBIE U KOHTHHYAJIbHBIE IIPOCTPAHCTBA JJIEMEHTAPHBIX
coObITuii. Maremarnueckasi MOJENb CIy4alHBIX COOBITHH C KOHEYHBIM / OECKOHEYHBIM YHUCIIOM
PaBHOBO3MOXHBIX HCXOJIOB (KOMOMHATOpPHOE / T€OMETPUUYECKOE OIpe]esieHHEe BEPOSTHOCTH).
OneHka BEpOSITHOCTH COOBITHS MO €r0 YacTOTe B AKCHEPUMEHTE (CTAaTHCTUYECKOE OIpe/eieHHe
BEPOATHOCTH). MopaenupoBaHue JIUCKPETHBIX ClydalHbIX BeanuuH. lloHATHE O 3akoHe
pacnpeneneHns BEpOATHOCTEN U YMCIOBBIX XapaKTEPUCTUKAX JUCKPETHOM CIIy4ailHOW BEJIMYHHBI.
MopenupoBaHue HENPEPBIBHBIX CIy4alHbIX BeIWYUH. [IOHATHE O IUIOTHOCTH pacupenerncHus
BEPOSITHOCTEN M YMCIIOBBIX XapAaKTEPUCTHKAX HENPEPBIBHOM CIydallHOM BeNW4YMHBL. [Iprmepbl
pacripeieieHuil HeMpPepbIBHBIX CIyYalHbIX BEJIMYUH (PaBHOMEPHOE pacipeieieHue, HOpMaIbHOe
pacnpezielieHue, pachpefielieHne «XH-KBaapaT», pactpeneieHre CTbloIeHTa, pacrpeiesieHue
®umrepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

BEI100pOYHBII METO M CTATUCTHYCCKOE OILICHUBAHHUE

3ajaun MaTeMaTUYeCKOW CTaTUCTUKH, CBSI3b U Pa3jIM4Ke ¢ TEOpUe BeposTHOCTEeH. OOmume
CBelIcHHST O BBIOOpOYHOM MeTone. CTaTHCTHYECKHE JaHHBIC: TeHEpaJbHAas COBOKYITHOCTh U
BBIOOpKA, 3aBUCUMBIC U HE3aBHCHUMBbIC BEIOOPKH; IEpBUYHAs 00pabOTKa JTaHHBIX (PaH)KUPOBaHUE,
IPYIIIUPOBKA, TOCTPOCHUE BAPUAIIMOHHOTO psifa). JIMCKpeTHbIE U MHTEPBaJIbHbIC BapUAIIMOHHbBIC
pAnbl, MEPEeXOoJl OT HHTEPBAIBHOTO psiga K IUCKPETHOMY. ['eoMeTpuyeckoe NpeAcTaBICHUE
CTATUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMa, JICTIECTKOBBIE W KpPYTrOBBIE JIHarpamMMBbl;
BO3MOYKHOCTH mpuMeHeHus: Excel mms Busyamusanuu ngaHHbix. IlepBUdHBIE ONMCATEIbHBIC
CTATUCTUKU: MEPhI MOJIOKEHUSI (MEphl EHTPAIbHOW TEHACHIIMM W KBAHTWIW PACIIPEICIICHUS) U
Mephl U3MEHUMBOCTU. Y CpeIHEHUE JAHHBIX (CpeaHss BHIOOpOYHAs, MOJa U MeIHaHa BBIOOPKH).
KBantunm pacnpenenenus (IpoLeHTHIN, KBapTUiIK). Mepbl pa3dpoca JaHHBIX (pa3Max BHIOOPKH,
JUCIIEPCHS U CPEIHEE KBaApaTHUHOE OTKIIOHEHUE, aCHMMETPHS, dKcIecc). Maes cTaTHCTHYECKOro
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OLEHKH. TOYEUHbIE U MHTEPBAJIbHBIC OIEHKH MapaMeTPOB
pactipenenenus. BpiOopodHas cpenHssi W BBIOOpOYHAs JUCIIEPCUS KaK TOYCYHBIC OIICHKHU
TEHEpaJbHOW CpENHEW W TEeHEpaJlbHOM aucnepcuu. [JoBepuUTENbHbIE HWHTEPBAIbl JJISl OLIEHKHU
MAaTeMaTUYECKOTO OXHMJJAHUA U  CPEIHEro KBaAPATUYHOTO OTKJIOHEHUS HOPMaJIbHOIO
pacrpeeneHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

W3MepeHus M MIKaJbl B HAYYHBIX UCCIIE0BAaHUIX (HOMUHATUBHAS, PAHIOBasi, MHTEpBaJbHAs,
abcomoTHas mKkana). ['UmoTe3sl Hay4YHbIE W CTaTUCTHYEeCKHe. Mes mpoBEepKH CTaTHCTHYECKOU
TUIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAUMMOCTH. CTaTUCTUUECKUN KPUTEPUM U YUCIIO CTENEHEN
cB00obI. [IpoBepka runoTe3 ¢ NOMOIIbIO CTATUCTUYECKUX KpUTepreB. CTaTUCTUYECKOE PEIICHUE
U BepOsATHOCTh omMOKkU. HampaBieHHble W HeHanpaBiieHHble anbTepHaTUBBL. CopeprkaTesbHas
HMHTEpIIpETAMs CTATUCTUYECKOTO perieHus. [IonsaTue o napaMeTpuueckux 1 HelmapaMeTpUYECKUX
kputepusax. IIpumepsl mapaMeTpU4eCKUX KPUTEPUEB Pa3IMUM: CPAaBHEHHUE CPEIHUX 3HAYEHUU
JIBYX T€HEPAIBbHBIX COBOKYIIHOCTEH IIPH W3BECTHBIX M HEHU3BECTHBIX, HO PABHBIX JHCIIEPCUAX
(ne3aBucuMble BbIOOpKHM). Ilpumep HemapamMeTpHUUeCKOro KpUTEpHUs COMIACHs pachpeieeHui
(«xu-kBaapat» kputepuii [lupcona).

Koppensmus u perpeccusi BeIUYUH

Bugasl cBszeit Mexny BenuuuHamu. I[loHsATHE O (YHKIMOHAIBHOW, CTATUCTHUYECKOW W
KOPPEJSIMOHHON 3aBUCUMOCTH. 3aJaud KOppessalHMOHHOro aHanusza. KoppensuuoHHast CBS3b
MEXy BeIMYMHAMU U e€ MoKa3aTenu (Cuiia, HalpaBieHue, HaJIE&KHOCTD); BUJIbI CBSI3U (JTMHEHHas /
HETMHEWHasA, TMOJOoXKUTeIbHas / oTpunarensHas). Kosddumuent koppensuun Kak TOKazaTelb
TECHOTHI U HalpaBJIeHHUs CBA3H, ero cBoiicTBa. KoadduuuenT panrosoii koppensuuu Crniupmena /
Kennanna, koaddumuent koppensiuuu [lupcona. 3agaun perpecCMOHHOTO aHaiu3a. Y CIOBHbBIE
cpeaHue U BbIOOpOUHOE ypaBHEeHHE perpeccuu. IlocTpoeHne mpsiMOM JMHUU MapHOW perpeccuu
METOJIOM HAaMMEHBIINX KBapaToB. [[OHATHE O HEMMHEWHOW pErPECCUH.




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

CamocrosrenbHas paboTa CTYAEHTOB sABJseTCA 0c000i (hopMoil opraHuzanuu yueOHOro
mpolecca, MPEACTABILIONAs CO00M  IUITAaHMPYeMyro, I[O3HABATEIbHO, OPraHW3alMOHHO U
METOAMYECKH HANpaBIIEMYI0 JCATEIbHOCTh CTYIEHTOB, OPUEHTUPOBAaHHYIO Ha JOCTHIKEHUE
KOHKPETHOTO  pe3yibTaTa, OCYUIECTBIsIEMyl0 ©0€3 MpsAMOM  IOMOLIM  IpEenojaBaTelis.
CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4acThlO0 y4eOHOH paboThl U HMMeEeT
LENBI0 3aKpeIUIeHnEe U YriyOJeHre MOJYyYeHHbIX 3HAHUN M HaBBIKOB, IMOUCK M HpUOOpETEHHE
HOBBIX 3HAaHUM, a TaK)Ke BBIIIOJIHEHNE YUEOHbIX 3aJaHUM, IOATOTOBKY K IPEACTOSIIIUM 3aHITUAM U
sk3aMeHy. OHa mpeaycMaTpuBaeT, Kak MpaBUJIO, pa3paboTKy pedepaToB, HAMMCAHHUE JOKJIAIOB,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHBIX 33JaHUN B COOTBETCTBUU C y4eOHOI mporpammoi
(TeMaTHYECKUM TJIAHOM H3YYEHUS AMCUMIUIMHBI). Tema JUisi TaKoro BBICTYIUICHHUS MOXKET OBITh
Ipe/UIoKEeHa MpernoAaBarenaeM Win u3dpaHa caMMM CTYAEHTOM, HO MaTepuall BBICTYIUJIEHUS HE
NOJDKEH  AyOsMpoBaTh  JIGKIIMOHHBI — MaTepuan. PedepaTuBHBIE ~ Marepuan — CIyXKHUT
JONOJTHUTENbHON HHPOpMaLueit A paboThl Ha MPaKTHUECKUX 3aHATUAX. OCHOBHAS 11€JIb JJAHHOTO
BUZa pabOTHI COCTOMT B OOYYEHHH CTYIEHTOB METOJIaM CaMOCTOSITEIbHOW PabOThI C y4eOHBIM
MaTepHuanoM. /Jis MOJTHOTHI YCBOSHUS TE€M, BHIHECEHHBIX B IPAKTUYECKHUE 3aHATHSL, TpeOyeTcs paboTa
c nepBoucrouHuKamu. Kypc mnpegycMaTpuBaeT caMOCTOSITENIbHYIO paboTy CTYIEHTOB CO
crienuanbHOM nuTeparypoil. CieayeT OTMETHTh, 4YTO CaMOCTOSITeNIbHAas paboTa CTYAECHTOB
pe3ysibTaTUBHA JIMIIb TOI/A, KOTJAa OHA BBINOJIHAETCS CHCTEMaTHYECKH, IUIAHOMEPHO U
LIE€JICHAIIPABJICHHO.

3amanust U1 CaMOCTOATEIBHON pabOThl MPEIYCMATPUBAIOT HCIIOJIB30BAHIE HEOOXOAUMBIX
TEPMUHOB U MOHATUH MO npobiematuke Kypca. OHU HalEIMBAIOT HA MPAKTUYECKYIO paboTy 1o
MPUMEHEHHUIO M3y4aeMoro MaTepHalia, IOUCK OMOIrorpaduveckoro mMarepuaia U SJIEKTPOHHBIX
HCTOYHHUKOB MH(OpMALMY, WITIOCTPATUBHBIX MaTepUalIOB. 3a1aHus [0 CaMOCTOSITEIbHON paboTe
JAIOTCS TI0 TEMaM, KOTOPBIE TPEOYIOT TOMOIHUTEIIBHON IPOPaOOTKH.

OOuwmii 0o0BeM CaMOCTOSTENBHOW pabOThl CTYIEHTOB MO JUCHMIUIMHE BKJIIOYAET
ayTUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO padOTy CTYZEHTOB B TEUEHHE CEMECTpA.

AymuTopHas caMoCTOsITeNIbHass paboTa ocymiecTBisercss B (opMe  BBINOJIHEHUS
MMCbMEHHBIX TPOBEPOYHBIX pabdOT MO AUCHUIUIMHE. AyIUTOpHAs caMoCTosATelIbHas paboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 10 pa3zesaM JUCLUILIUHBI.

BueayautopHas camocTosiTenbHast padoTa OCYIIECTBISAETCS B (pOpMeE MOATOTOBKU K YCTHBIM
BBICTYIIJICHUSM (KOMMEHTHPOBAHHUE PEIICHUs 3ajay JOMAIIHUX 3a/laHUi, UTOrOBOM KOHTPOJIbHOMN
paboThl, TBOPUECKOIO 3aJaHUs; JOKIAAbl 10 TeMaM HHAMBHUAYAJbHBIX U IPYIIOBBIX MPOEKTOB,

pedeparos).
IIpumepnoe cooepicanue umozo8oit KOHMPO.ILHOI padon v

1. 3anmanbl MHOXecTBa A, B, C (KOHEYHbIE JINOO CUETHBIE/ YUCIIOBBIC TIPOMEKYTKH, 00JIACTH
Ha MJIOCKOCTH WJIM B TPOCTpaHCTBe). HallTh KONMMYECTBO 37eMEHTOB/MEpY yKa3aHHOTO
MHOXxecTBa (Harpumep, A N (B\()).

2. Bo MHOXeCTBE ... 33J]JaHO OTHOIIIEHHE ... MY JIEMEHTAMH. DTO OTHOIIICHHE SIBIISICTCS:

a) (PyHKIIMOHAJIBHBIM COOTBETCTBHEM,; 0) OTHOILIEHHEM AKBUBAJIEHTHOCTH;
B) OTHOIIEHWEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILIEHUEM;
€) peIeKCUBHBIM OTHOILIECHUEM; ) TPaH3UTUBHBIM OTHOIIEHHUEM;

3) aHTUCUMMETPUYIHBIM OTHOIIICHUEM.

3. 3amaHHas 4UCIOBas MOCIEIO0BATENLHOCTD SIBISIETCS: a) BO3pacTaroleii; 0) yOsIBaromieii;
B) OTPaHUYCHHOIA; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUUECKON MPOrpeccuei; k) OECKOHEUYHO Maloif; 3) 0ECKOHEYHO OOJBIION;
1) CTaIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBUTH COOTBETCTBUE MEXITY UUCIOBBIMU (PYHKIIUSAMHU U UX TpapUKaAMH.



10.

el oA

Oynkius 3a1ana rpagukom. HalTi KOJIMYecTBO 1EIbIX 3HaU€HUI apryMeHTa, B KOTOPBIX
MIPOU3BO/IHAS (PYHKIIMU MTOJIOKUTEIIBHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS] KOMOMHATOPHBIN JHOO
reOMETPUUECKUI MOAXO0/ K BBIYUCICHUIO BEPOSITHOCTH).

JlMcKkpeTHas ciydaiiHas BEJIMYMHA 3aJaHa 3aKOHOM pacHpezeNicHHst / HelpepbIBHAS
cillyyailHas BeJMYMHA 3aJaHa IUIOTHOCTBIO pacrpeneneHus (rpaduuecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHHUE, MpPUHAAJIEKAIee
YKa3aHHOMY IIPOMEXKYTKY.

Xon  mpomecca ...  ONMCBHIBAeTCS  3aJaHHOM  SBHO  WIH  PEKyppPEHTHO
IIOCJIE0BATEIBbHOCTHIO 3HAYCHU I BEJIMYMHBI ... B COOTBETCTBYIOIINE MOMEHTBI BPEMEHHU
00 3a7aHHON SBHO QyHKIMEW BpeMeHH. HaliTh 3HaueHre 3TON BEIMYUHBI B 33 JaHHBIN
MOMEHT BpPEMEHH; HauOoJjiplllee BO3MOXKHOE 3HAYEHHE ITOM BEIMYHMHBI, HaMMEHBbIIEe
BO3MO)XHO€ 3HAUYE€HHWE 3TON BEJIMYMHBI, INPEACIbHOE 3HAYEHUE OSTOW BEIMYMHBI B
OTJAJICHHOM OYAYILEM, €CIIH OHO cylecTByeT. OXapakTepu30BaTh OBEAECHUE BEITUYHHbI
B TEPMUHAX BO3pacTaHusi/yObIBaHHs, OTPAHUYEHHOCTH, IEPUOTUIHOCTH/IIUKIMIHOCTH U
T.IL

BennuuHa ... 3amaHa pe3ysbTaTaMM HECKOJIBKMX HM3MepeHuil. IIpencraButh naHHYIO
BbIOOpPKY 3HAu€HUIl cilyyailHON BeJMYMHBI B BHUJE BapualuoHHOro psaa. IToctpoutsb
MIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOUYHYIO U
CpelHee KBaJIpaTUYHOE OTKJIOHEHME, OLEHUTh MAaTEMATUYECKOE OKUIAHHUE CIy4alHOU
BenuuuHbl. [IpaBnononobHa nu rumore3a (Cyas HO MOJUIOHY, TMCTOTPaMMe), 4TO
reHepallbHass COBOKYIIHOCTb pacIpelelieHa PaBHOMEPHO? HOPMAJIbHO? IPOBEPUTH
HanboJIee MpaBIONOA00HYIO TUTIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xone skcnepuMeHTa B OCHOBHOM M KOHTPOJBHOM TIpYyINIE IOJY4EHbl 3aJaHHBIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTH PA3IUYUI MEKIY IPyIIIaMH.

Hpumepnoe coOepofcaHue Uumoz206020 meopuecKkozo 3a0anus

[Ipogymats Habop mapaMeTpoB, KOTOPBIMH MOXHO 3aaTh YyKa3aHHbI OOBEKT.
Boiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMM H3THX IAapaMeTpoB, OIepaluu,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C  TIOMOIIbIO  OTHOUIEHHH  (IIOCTPOUTH
MaTeMaTHuecKyro mMozens). [locTaBuTh 3amauy, OTHOCSIIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME MpeoOpa3oBaHUsl MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BeNMUYMHY, 3aJaHHYIO PE3YJIBTATAMH HECKOJIIBKUX U3MEPEHUN B YKa3aHHbBIC
MoOMeHThl BpeMeHu. ChopMyarpoBaTh 3ajiady, CBSI3aHHYIO C IPOBEPKOIl TMIOTE3bI O
XapakTepe paclpeesIeHNs BEIUYUHBI C TEYEHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IpeyiokuTh BapHaHThl, KOTJa MpaBIonoaoOHa OyaeT TUIoTes3a o
TOM, YTO BEIMYHMHA H3MEHSETCS C TEYEHUEM BPEMEHHM IO JIMHEHMHOMY 3aKOHYy? IO
KBaJPaTUYHOMY 3aKOHY? MO HKCIOHEHIMAIbHOMY 3aKOHY? IO JOrapu(pMHUECKOMY
3akony? IlpennoxkuTh WHOW THUN (DPYHKIMOHAIBHON 3aBUCHMOCTH, OIMHUCBIBAIOIIEH
u3MeHeHHe Benu4uHbl. CKOJBKO MapaMeTpoB B BBIOpaHHOM 3aKkoHE? 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 €€ PEILICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3a U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTanoBKa 3a7a4y KJIACTEPHOI'O aHAJIN3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.



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

MaremMarnueckast MOJIEIb CPABHEHUs CPEIHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremMaTHrueckasi MOAEIb UCKIIIOUEHUS IPYOBIX OINOOK HAOIOACHUH.
MaremMarnueckast MOJIEIb CPABHEHUS JI0JIEH IIPU3HAKA B IBYX COBOKYITHOCTSX.
MaremaTtuueckas MOZIEIb CPABHEHUS JUCIIEPCUN IBYX COBOKYITHOCTEH.
Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeciICHUs
(MaTeMaTH4ecKOro OXHIaHUs paclpeieleHus).

MareMarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeciICHUs
(aucrepcuu pacrpeneneHus).

7. MaremaTnueckas MOJEb UCCIIEJOBAHMSI 3aKOHA paclpeesICHUs IPU3HAaKa.

8. MaremaTtnueckast MOJI€Ib OLIEHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

9. MaremaTnueckasi MOJI€Ib OIICHKH KOPPEISLMOHHON CBS3U MEXIY BEIMYMHAMH.

10. Marematuyeckast MOJIeNIb TOCTPOEHHS IPSIMOM JIMHUM PETPECCHH BETHYHUH.

agkrownE

Sk

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

1. BmagoBa E.B. OcHOBBI Maremarudeckoi o0pabOTKu uWHPOpMAIUU: y4eOHO-
METOAMYECKUE  PEKOMEHJAIMU  JUIs  OaKaJaBpOB  HANpaBJICHUS  IOATOTOBKHU
«[lemarormueckoe obOpazomanue». / BmamoBa E.B., Makeesa O.B., Cubupesa A.P.,
®omuanoBa E.B., LpmranoB A.B. — VYiaeganock: ®I'bOY BO «Yal'llyY um. HW.H.
VaestHoBay, 2017. — 43 c.

2. CrprokoBa ['.A. Metoasl MaTeMaTH4eCKOW CTATUCTUKH B ICHXOJIOIO-TIEIarOTHYECKUX
uccieoBaHmsIX: YuyeOHo-mMeToamueckoe mocodbue / I.A. CtprokoBa. — YIBSHOBCK:
®I'bOY BO «Yal'TlyY um. U.H. YaesuoBa», 2017. — 91 c.

3. DIileMeHTBI TEOPHH BEPOSITHOCTEH, MAaTEMAaTHYECKON CTAaTHCTHKH M aHAM3a CHCTEM
MaccoBoro obOcmyxkuBanus. Yacte 1. BBemeHume B Teopuro BepositHocTeil. Kparkuii
HCTOPUYECKUN DKCKypC: Y4eOHOe MocoOue il TOATOTOBKHM GakaiBpoB M MarkcTpoB
HemateMaTH4YeCKHMX HampasieHuil / coct. H.A. Bonkosa, H.B. Tnyxosa. — Yasnosck: Yal'TTY
umeHu M.H. Yabsnosa, 2017. — 96 c.

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

Opranu3anus v PoBeJieHNEe aTTeCTAIlMU CTYAeHTa

®I'OC BO B COOTBETCTBMHM C MpHHIUIAMU bBOJOHCKOTO Mpoliecca OpPUEHTUPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COOOIIEeHNEe 00yJaroneMycsi KOMIUIEKCa TCOPSTHUSCKUX 3HAHWMA, HO Ha
BBIPa0OTKYy y OakalaBpa KOMIIETEHIIMI — TUHAMUYECKOT0o Habopa 3HAHUM, YMEHMIA, HABBIKOB U
JIMYHOCTHBIX Ka4€CTB, KOTOpBIC I1IO3BOJIAT BI:IHYCKHI/IKy CTaThb KOHKypeHTOCHOCO6HI)IM Ha pBIHKe
TpyZAa U YCIENHO MPpodecCroHAIbHO PeaTn30BbIBATHCS.

B nporiecce orneHkn 0akaiaBpoOB HEOOXOIMMO HCIIONB3YIOTCS KaK TPaJAWIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THUITBI, BUABI U POPMBI KOHTPOJIS. [Ipu 3TOM nmocTeneHHo TpaAUIIOHHBIE CPEACTBA
COBepHIeHCTByI-OTCH B pycne KOMIIECTCHTHOCTHOI'O IIOJAXO0Ja, a HWHHOBAIIMOHHBIC CpellCTBa
aIalITHPOBAHBI JIJIsl TOBCEMECTHOTO MPUMEHEHHS B POCCUIMCKON BY30BCKOM MPAKTHKE.

Ienr mpoBeneHWsi aTTecTAMA — TPOBEPKAa OCBOCHHS OOpa30BaTEIIBHOW MPOTPaMMBI
JTUCIUIUTHHBI-TIPAKTUKYMa Yepe3 chopMHpOBaHHOCTH 00pAa30BATENbHBIX PE3YIbTATOB.



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

O1eHOYHBIMU CPEACTBAMU TEKYIIETO OLICHUBAHUS SBJISIIOTCS: MaTEpUAIIbl CAMOCTOSITEIbHBIX
pabotr. KoHTponp ycBoeHHs MaTepuana BeIeTCS PEerysipHO B TEUEeHHUE BCEro cemecTpa Ha

MPAKTUYCCKUX 3aHATUAX.

Ne
/o

CPEJACTBA OLIEHUBAHUAA,

UCIOJIb3YEMbIE U1 TEKYIIETO
OIICHUBAHMUS IOKA3aTEeNs
(hopMHpOBaHUS KOMITETEHITNH

OO6pazoBaTenbHbIC
PE3YNIBTATHI TUCITUTUIAHBI

AJIs HpOMe)l(yTO‘lHOﬁ
aTTeCTaluu

OC-10 3auér B hopme ycTHOTO
cobeceoBaHus

1. OuneHouHbIE cpecTBa OP-1. 3HaeT 0 BO3MOXHOCTM IPUMEHEHUS
AJISl TEKylIei aTTecTanuu 0a30BbIX MaTEeMaTHYECKHX KOHCTPYKIMM IS
(dbopmanuzanum U NpeAcTaBICHUs HHPOPMALUU
OC-1 CamocrosTensHasi paboTa OP-2. VYmMeer omnpenensiTb M HCHOJIb30BATh
OC-2 CamocrosTenbHas paboTa BO3MO>KHOCTH IPUMEHEHUS 0a30BBIX
OC-3 CamocrosTensHas paboTa MaTEeMaTHYECKHUX KOHCTPYKIUH TUIS
OC-4 CamocrostenpHas paborta (dopManu3zanuu U npeacTaBieHust HHGpopMauu
OC-5 CamocrosTensHas paboTa OP-3. 3HaeT 0 BO3MOXHOCTU TNPUMEHEHHS
OC-6 CamocrosTenbHas paboTa MaTEeMaTUYECKUX CTPYKTYp JJii ONUCAHUS
OC-7 CamocrosiTenpHasi paboTa uHpopmanui  Ha  (GOpPMANTbHOM  SI3BIKE
OC-8 CamocrositensHas padora MaTeMaTUKHU
OC-9 UroroBast KOHTPOJIbHAS OP-4. VYwmeer ompenensiTh U HCIOIb30BAThH
pabora / TBopueckoe 3aaanue / BO3MOXXHOCTH TPUMCHCHHS MaTEMAaTHUYECKUX
Pedepar / [Tpoext CTPYKTYp JAnsi omnucaHusi wuHpopmanmuu Ha
(bopMaTbHOM SI3bIKE MaTEMATUKU
2. Ouenounsble cpeacTsa OP-5. 3Haer 0 BO3MOXXHOCTH INPHUMEHEHUS

MaTeMaTHYECKUX CTPYKTYp IJISi UCCIEIOBaHUS
uHpopMauuu  Ha  (QOpPMAIBHOM  SI3bIKE
MaTeMaTHKH

OP-6. VYmeer ompenensiTb M HCIOJIB30BaTh
BO3MOXKHOCTH TPUMEHEHHUS MaTeMaTHYeCKHX
CTPYKTYp [Jsl MCCIeJOBaHUs MHPOpPMALUU Ha
(dbopMaTbHOM SI3bIKE MAaTEMATUKA

OP-7. 3HaeT O BO3MOXXHOCTH TNPUMEHEHUS
MaTeMaTHYeCKUX MOJEIeH Ui MCCIe0BaHUS
JIETEPMUHUPOBAHHBIX MPOIECCOB (SIBJICHUI) Ha
(dbopMaTbHOM S3bIKE MaTEMATUKU

OP-8. VYwmeer ompenensiTh W WCIOIH30BATH
BO3MOXKHOCTH TPUMEHEHUS MaTeMaTHYeCKUX
MoJeJen U1 HUCCIIEIOBAHUS
JETEPMUHUPOBAHHBIX IPOILIECCOB (SIBICHUI) Ha
(bopMaTEHOM SI3BIKE MaTEMATHKA

OP-9. 3HaeT O BO3MOXHOCTH TNPUMEHEHUS
MaTeMaTHYECKUX MOJEICH U WCCIIeIOBAHUS
CTOXAaCTUYECKHUX TPOLIECCOB  (SIBIEHUI) Ha
(bopMaTEHOM SI3BIKE MaTEMATHKA

OP-10. VYwmeer ompenenitb U HCIOJIb30BaTh
BO3MOXKHOCTH TIPUMEHEHHUS MaTeMaTHYeCKUX
MoJieNiel A7 MCCEeIOBaHHUs CTOXaCTUYECKHUX
MPOIIECCOB (SIBJICHHI) HA (POPMAITLHOM SI3BIKE
MaTeMaTHKH




Mamepuanst, ucnov3yemoie 011 meKyuie20 KOHMPOAsA yCneeaemocmu
o0yuarouuxca no OucyunIuHne

Omnucanue OIEHOYHBIX CPEACTB M HEOOXOAMMOro 00OpYyIOBaHHS (JEMOHCTPAIIMOHHOTO
MaTepuanga), a TaK e NpPOLEAypbl W KPUTEPUU OICHUBAHUS WHAMKATOPOB IOCTHIKEHUS
KOMITETCHIIH Ha Pa3IMYHBIX dTanax uX (OPMHUPOBAHUS B IPOLIECCE OCBOCHHUS 00pa30BaTEIbHOM
IPOTrpaMMBbI MpeicTaBieHbl B @OHE OIIEHOYHBIX CPEICTB AJIs TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
U TPOMEXKYTOUHOW arrectauu 1o auciuiuinHe «OCHOBBI MaTeMaTH4ecKod o0paboTku
uHpOpMAIUN».

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCRECAEMOCHU
o00yuarmuxca no OucCyunIuHe

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

Pa3zpen 1. MaremaTnyecKkue KOHCTPYKIMH ¥ MOJEJIH

1. MHoxecTBa, OCHOBHBIE OIEpallMd HaJ MHOXecTBaMH.  YUHCIIOBbIE MHOXKECTBA
(MHOKECTBa HaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX YHcen). Hucionas
IpsiMasi, YUCJIOBbIE IPOMEKYTKH.

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. OtHoOmIeHHE BKIIOYCHUSI MHOXKECTB M €ro cBoiicTBa. OTHOIICHHS YKBUBAICHTHOCTH U
kinaccupukanus. [Ipumepbl OTHOIIEHUI SKBHBalIeHTHOCTH. OTHOUICHHS MOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

4. OyHKUMOHAJBbHASA 3aBHCUMOCTB, oOIlee moHsATHE (yHKIMH. OOMacTh ompeaeseHus U
MHO>KeCTBO 3HaueHUi pyHkunu. Komnosumus ¢pynkumii. BzaumHo odpaTHbie QyHKINN.
IIpumepsl.

5. MaremaTtnueckoe MOJICJIIMPOBAaHNE SBJICHUS (mpomecca) c IIOMOUIBIO
MOCJIEeI0BATENbHOCTH, QYHKIIUHU. DTalbl MOCTpOoeHUs MoAeH. [IoHATHE O TUCKPETHBIX U
HENpepbIBHBIX MOAENAX. ONTUMU3ALMOHHBIE MOJIENH.

6. YwucioBble pYHKIUU OJHOM JeHCTBUTENLHON MEPEMEHHOM KaK MaTeMaTHYeCKUe MOJIENTH
SIBJICHU I (mporiieccoB). MOoOHOTOHHBIE, OTpaHUYEHHBIE, YEeTHbIE/HEUETHBIE,
nepuondyeckrue GyHKINH.

7. UYucnoBele  TOCIEAOBATEIBHOCTH KaK  (DPYHKIIMHM  HaTypaJbHOW  IMEPEMEHHOM.
MOHOTOHHBIE, OTPaHUYEHHBIE, HUKINYECKUE ITOCIIE0BATEILHOCTH.

8. Apudmernueckas mporpeccusl U JHHEHHas (QYHKIHUS, TeéOMETpUYecKas Mporpeccus u
nokaszaTeiabHass (YHKIUS. COIOCTaBJICHUE JUCKPETHOH U HENpephIBHOM MOAEIH
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, rpauKn).

9. Cayuaiinple cOOBITHSI, KOMOMHATOPHOE ONpEIEICHHE BEPOSTHOCTH, F€OMETPUYECKOEe
onpeeneHue BepoATHOCTU. [IoHATHE O CTOXAaCTHYECKUX MAaTEMATHYECKUX MOJIETAX.

10. JluckpeTHble ciay4aiiHble BETUUYMHBL, 3aKOH pacipeaesieHus. MaremMaTndeckoe 0’Ku1aHue
U JHCHepCHs JUCKPETHOM ciaydailHOM BenuuuHbl. [loHATHE O mapamerpax
pacrpeneieHus.

11. HenpepsiBHbIE Cily4aiiHble BEJIWYUHBI, IUIOTHOCTh pacipeneneHus. 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.

O6mume cBenaeHUs O BBIOOPOYHOM MeToje. |'eHepalibHass COBOKYITHOCTh M BBIOOpKA,
nepBUYHas 00paboTKa JaHHBIX. BapuannoHHbIe psAAbI U UX Tpa@uuecKoe MpeICTaBlIeHIEe
(OJTUTOH, TUCTOTPaMMa).

IlepBuuHblE onucaTeNbHbIE CTATUCTHKU: MEpbl IOJIOXKEHHs (Moja, MeJauaHa,
BbIOOPOYHOE CpeiHee, KBAaHTUIIM) U MEpbl U3MEHUMBOCTHU (pa3Max, AUCHEepCHsi, CpeHee
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 MpoBEpKH T'MIIOTE3bl C MPUMEHEHUEM IapaMETPUUYECKOr0 KPUTEPHs pa3ivuyuuid.
Cxema npoBEpKHU TMIOTE3bl C IPUMEHEHUEM HENAapaMeTPUUECKOr0 KPUTEPHUS COIIacus
pacupeneneHuid. [Ipumepst.

Bunsl cBsazeit mexny BenuunHamu. [ToHATHE O (QYHKIMOHANBHOM, CTAaTUCTUYECKON M
KOPPESLMOHHON 3aBucuMocTd. KoppensuumoHHas CBA3b MEXIYy BEIMUYMHAMU U €€
IIOKAa3aTeH.

KoadduumeHT koppemsnuu Kak IMoKa3aTellb TECHOThl M HANpPABJICHUS CBSI3U MEXKIY
BEJIMYHMHAMHU, €r0 cBoWcTBa. [IpuMep BeIunCiIeHNUS.

[TonsiTHe 0 3a1auax KOPPEIALUOHHOIO U PETPECCHOHHOTr0 aHaIn3a. MeTo1 HaMMEHbIUINX
KBaJIpaToOB B PEIIEHUN 3a1auu perpeccu. [lapHas nuneinas 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.

KpnTepml OlleHUBAHMA 3HAHMII oﬁyqalonmxca o JTMCHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaIOuWUxcs

ITocemenue PaGora
[Tocemenne " Hrorosas cymma
o MPAaKTUYCCKUX Ha MPaKTHYECKUX 3auér
JIEKIIAHA L OaJUI0B
3aHATUN 3AHATUAX
1x6=6 1x10=10 152 32 200
Kpumepuu oyenusanus pabomsi 0b6yuarowe2ocs no umozam cemecmpa
Pesynbrar bamer (2 3E)
«HE 3aYTEHO» 0-60 6ayutoB

«3a4YTEHO» 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,
TpeOytomiasi HaBbIKOB M YMEHHUS KPaTKO, CXeMAaTUYHO, MTOCIIE0BATEIbHO U JIOTUYHO (PUKCHUPOBATH



OCHOBHBIE TTOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (HOPMYTHPOBKU. B KOHIIE JEKIMM MperoaaBaTelib
ocTaBisieT Bpems (5 MHUHYT) JUIsi TOrO, 4TOOBI OOydYaromuyecs HWMENIH BO3MOXHOCTh 3aJ1aTh
YTOUHSIONIME BONPOCHl IO HU3ydyaeMoOMy MaTepuany. M3-3a HEZOCTaTOYHOTO KOJIWYECTBa
ayJUTOPHBIX YacOB HEKOTOpblE TEMbl HE YIaeTCs OCBETUTh B IOJHOM OObEeMe, MOITOMY
IpernoAaBaTeib, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPBIE BONPOCHI BBIHOCHUT Ha CAaMOCTOSITEIBHYIO
palboTy CTYIEHTOB, pEeKOMEHAYS Ty WIM UHYIO JuTepatypy. Kpome sToro, st Jydiiero oCBOCHUs
MaTrepualia W CUCTEMAaTH3allMd 3HAHWK 10 AMCIMIUIMHE, HEOOXOJMMO MOCTOSHHO pa30oupaTth
MaTepHalibl JIGKLUH 110 KOHCIIEKTaM U y4eOHBIM IocoOusiM. B ciiyyae HeoOxomumMocT 00palarses K
MIPENOAaBaTEeNIO 32 KOHCYJIbTAIHEH.

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 IOTIOTHUTENBHOM JIMTEPaTypoil, MpH HEOOXOAUMOCTH JIOTIOJHUTH KOHCIEKT, JieTias B
HEM COOTBETCTBYIOILIME 3aMCH U3 PA3IMYHBIX HCTOYHUKOB). B ciiydae 3aTpyHeHUH, BOSHUKAIOIINX
IIPU OCBOGHHH TEOPETUYECKOTO MaTepHaia, CTYJACHTY CIlelyeT oOpamarhCs 3a KOHCYIbTAIMed K
npenojaBarento. Mg Ha KOHCYNbTAIMIO, HEOOXOIMMO XOpPOIIO MPOAyMaTh BOIPOCHI, KOTOPBIE
TpeOYIOT pa3bsCHEHHS.

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-PEHTUHTOBOI CHCTEMOM YHUBEPCHUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Bauamue 1. Hccnedosanue muodcecms u OMHOUICHUL
Matepuan 11t OCBOSHHUS
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. IlocmpoeHue OemepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooenel 3a8Uucumocmert
8eUYUH
Marepuan /11 OCBOCHHS
1. Bwuasr maTeMaTHYECKUX MOJIETICH. DTalbl TOCTPOSHUS U UCCIIEIOBAHUS MATEMaTHIECKOM
MOJIEIIH.
2. UwmcnoBsle  TIOCICNOBATEIPHOCTH KAk  JWCKPETHBIC  JIECKPUNTHBHBIC  MOJICITH
JETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsle (GyHKITUN KaK HEMPEPHIBHBIC TECKPUITHBHBIC MOJCITH 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 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
IIPEJICTaBICHUS INIOTHOCTH BEPOSITHOCTH.

3anamue 4. Ilepsuunas oopabomka cmamucmuieckou uHgphopmayuu
Marepuan Uit OCBOCHUS

1.
2.

.

5.
6.

BapuanoHHbIE psAIbI U UX BUJBL.

I'paduueckoe w300pakeHHE BApUAIMOHHBIX  PAIOB: MOJHIOH, THUCTOIPaMMa.
JnarpamMmel.

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

Cratuctudeckoe oneHuBanue. TOYHOCTh M HAIEXKHOCTh 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 06JaCTh IPUHATHUS TUIIOTE3HI.

[IpoBepka rumore3 O paBEHCTBE 3HAYEHUW MapaMETPOB PACIPECICHHI: CpaBHEHUE
CPEIHUX 3HAUYECHUI BYX F€HEPAIbHBIX COBOKYITHOCTEN MTPU U3BECTHBIX U HEM3BECTHBIX,
HO paBHBIX AMCTIEPCHUSIX (HE3aBUCHUMBbIE BHIOOPKH).

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

1.
2.

3.

4.
S.

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¢ duiiment panrosoii koppensunn Crnupmena / Kengasmia.
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.

MeTo/10M HaMMEHBIIINX KBAJIPATOB.

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



3anusamue 8. H3zyuenue xapakmepa pacnpeoenenuii 8elU4UH 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 Y4yeOHOIl JuTepaTypbl, UHTepHeT-pecypcoB,
HEO0XO0AUMBIX /1JIs1 OCBOEHMS U CIUTITIHHBI

OcHoBHasi IUTEpaTypa

1.

benbko M.B. Teopus BeposATHOCTEH, MaTeMaTU4eCKas CTATUCTHUKA, MAaTEeMAaTHYECKOE
MporpaMMUpOBaHue [DJEKTPOHHBI pecypc]: ydeOHoe mocobue / U.B. benbko,
.M. Mopo3osa, E.A. KpumrannoBuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—-299c.

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

BBenenue B Marematuueckoe MOJAETHMpOBaHUE [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 [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. Marematnueckue METOAbl B TCUXOJOTHMU [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[. MaremMaTndyeckue METOABI IICUXOJIOTHYECKOTO UCCIEN0BAHNUS: aHAIN3 U
WHTepnpeTanus AaHHbIX. [ Tekcr] : yaeo. mocobue. - CII6.: Peus, 2007. — 389 c.
(bubnuoteka Yal'TIVY)

JlomoJiHUTeIbHAS JIMTEpaTypa

1.

AxTtssmoB A.M. MaTemaTHKa JUIsl COLMOJIOTOB H SKOHOMHCTOB [DJIeKTpoHHBIH pecypc] :
yuebHoe mocoome / A.M. AxTsamoB. — M.: @usmarmut, 2008. — 464 c.

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

Hopodeena A.B. Beiciias marematuka a1 T'yMaHUTapHBIX HampaBieHui [ Teker] : y4eO.
111 6aKaJaBpoB : JJIsl By30B IO TYMAHUT.-COLMAN. CIIEHHUATBbHOCTAM. - 3-€ U3]1. - MocKBa
: lOpaiir, 2012. — 399 c. (bubmmoteka Ynl'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

pecypc]: yueonuk / E.C. Kouerkos, C.O. Cmepunnckas, B.B. Cokonos. — M.: DOPYM :
NHOPA-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)
MaremMartuka 1jisi TyMaHUTapueB [ DIeKTpoHHBIHN pecypce] : yueonuk / K.B. banaun u np.;
non obm. pea. K.B. banguna. — M.: amkos 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

OO0muit Kypc BICHIEH MATEMAaTUKH JIs 5KOHOMUCTOB. [ DNEKTPOHHBIHN pecypc] : YueOHUuK
/ Tlox o6m. pex. B.W. EpmakoBa. — M.: THOPA-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. Cotauxos. — M.: IOpaiit, 2012. — 564 c. (bubanoreka Yal'llV)

unaves B.C. Briciias maTemaruka [ DnekTpoHHbIN pecypc] : yuebnuk / B.C. [llunaues.
— M. : UH®PA-M, 2017. — 479 c.

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