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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuurummHa  «OCHOBBI  MaTreMaTWyeckod  o0paboTku  uHpOpManMKW»  BXOAUT B
MupoBo33peHyecKuil MOyJb YacTH, GOPMUPYEMOI ydacCTHUKaMHU 00pa30BaTeNbHBIX OTHOLICHHMA
broka 1. lucuumivnasl - (MOIYIJH) y4e0HOro IJlaHa OCHOBHOW  MpodeccHOoHATBHOM
o0pa3oBaTeNpHOM MIpOrpaMMbl  BBICIIETO 00pa3oBaHHsA — NporpaMMmbl OakajiaBpuaTa IO
HanpasieHnto noarotoBku 44.03.05 Ilemarormueckoe oOpa3zoBanue (C AByMS HPOQMIAMHU
MMOATOTOBKH), OYHOH (HOPMBI 00YUIECHUSI.

[Ipomiecc ocBOEHHS AUCHUILUIMHBI Oa3UpyeTcss Ha 3HAHHUSX, YMEHHSIX W HaBBIKAaX,
MPUOOPETEHHBIX MPH M3yYEHUH YUEOHBIX MPEIMETOB CpeJHEH KONl (MaTeMaTHKa; airedpa, B
TOM YHCJIE OCHOBBI TEOPUHU BEPOATHOCTEH M MaTeMaTHYECKOW CTATUCTHUKH, T€OMETPHs; Hadaja
MaTEeMaTHYeCKOIro aHAIIN3a).

Pe3ynbTaThl OCBOCHUS AUCHUIUIMHBI SBISIFOTCS OCHOBOW ISl U3YYCHHS JUCHUIUIMH «Teopus
BEpPOATHOCTEH»,  «MareMaTH4ecKHe  METOAbl  MPOBEPKH  CTAaTUCTUYECKHX  THUIIOTE3),
«MareMaTHyeckasi CTaTHCTUKAa Ha aHTJIMHCKOM SI3BIKE»;, MOTYT OBITh BOCTPEOOBAHBI IpH
MPOXOKJICHUM TMPaKTUK o00s3aTenbHOil 4Yactu brnoka 2. [lpakTuku: NOpPakTHK TICHXOJIOTO-
MeIarOrMYECKOro MOAYIS «Y4eOHast (HayqHO-HUCCIIeI0BATENbCKask paboTa, OTYyYSHHE TEPBHYHBIX
HABBIKOB HAy4YHO-HCCJIEIOBATENIbCKOW paboThl) KypcoBas pabora Nely», «YuebHas (Hay4HO-
UcclieloBaTeNbCcKass paboTa, TMONlydeHHE TIEPBUYHBIX HABBIKOB HAayYHO-HCCIIEI0BATEIbCKON
paboTel) KypcoBas pabora Ne3» M MpakTUKM KOMMYHUKATUBHOTO MOAYls «YdeOHas (Hay4dHO-
UcclieioBaTeNbCcKasi paboTa, TMOJlydeHHE TIEPBUYHBIX HABBIKOB HAayYHO-HCCIIEIOBATEIbCKON
paboTel) KypcoBas padbora Ne2y; HEOOXOIUMBI [UIsl YCHEIIHOTO MPOXOXKICHHUS TOCYJapCTBEHHOMN
utoroBoi arrectauuu: biok 3. ['ocynapcTBeHHast uToropas arrecranus — «BpllosHEeHNE U 3a1UTa
BBINTYCKHON KBaTU(UKALMOHHON PabOTHI».

1. Ilepeyenr mIaHUpYyeMBIX Ppe3yabTaTOB o0ydyeHuss (00pa3oBaTebHBIX
pe3yJIbTaTOB) N0 JMCHHUIIHHE

Leabro ocBoeHus aucuUIUIMHBL «OCHOBBI MaTeMaTHYecKoW 00paOOTKH HH(pOpMAIUKU»
SIBJISIETCSL TOJATOTOBKa OakajaBpa K paboTe yuuTeneM B 0O0IIeo0pa3oBaTebHON IIIKOJIE.
JlucuuiuinHa npeAHa3HayeHa JaTh OyaylIIMM YYUTEIsIM Npo(ecCHOHANbHYI0 (TEOPETUUYECKYIO U
MPaKTUYECKYI0) TMOJArOTOBKY, CBSI3aHHYI0O C (OpMHpOBaHHMEM OIbITa crnenuduueckoi
MaTeMaTHYeCKOM JeATeNbHOCTH, HANpPaBICHHOM Ha pELIeHHe HayYyHO-HUCCIIEAOBATENbCKUX U
AKCIIEPUMEHTAIIbHBIX 337124 B MpodeccuoHaNbHOU chepe.

3agaveil OCBOEHHUS AUCLUIUIMHBI SBISETCA 3HAKOMCTBO C TUINHYHBIMU METOAAMHU U
npueMaMH  CTPYKTYPHPOBAaHUS W  CTAaTUCTHYECKOW OOpabOTKM  NAHHBIX, DJIEMEHTaMH
MaTeMaTHYeCKOr0 MOAEIUPOBAHMS SIBIIEHUM U MPOLIECCOB; Pa3BUTHE MPEJICTABICHUH O CYyITHOCTH
MaTEeMaTHYeCKOro0 METOJia MO3HaHUSA JEMCTBUTEIBLHOCTH M BO3MOXHOCTSAX €ro NPUMEHEHMs B
€CTECTBEHHbIX M TyMaHUTApHBIX HAyKax, B IICHUXOJIOTO-NEJAArOrMYECKUX HCCIEIOBaHUAX, B
OpraHM3alOHHO-YIpaBlieHYecKol chepe U Apyrux oOnacTix AeATeIbHOCTH; (GOPMUPOBAHUE Y
CTYZICHTOB HAy4YHOTO CTWJIS MBIIUIEHHUs, O0a30BBIX HABBIKOB aHATUTHYECKON JIESTENHbHOCTH,
JIOTUYECKMX U KOMOMHATOPHBIX CHOCOOHOCTEH; (opMUpOBaHME M Ppa3BUTHE KOMIIETEHIIUI
OyayIlero yd4uTesds, CBS3aHHBIX C MPUMEHEHHMEM MaTeMaTHYeCKUX METOAO0B 00paboTKU
nH(popManuy B mpohecCHOHATBLHOM, B TOM YHCIIE UCCIIE0BATEILCKOM 1eATEIbHOCTH.

B pesynbrate OCBOEHHs MporpamMmbl OakanaBpuaTra OOydYarOUIMicS JIOJKEH OBJaJeTh
CIIEYIOIMMHU pe3yjbTaTaMu oOydeHus no auctumimHe «OCHOBBI MaTeMaThyeckoi o0paboTKu
uHpopManun» (B TabIUIE NPEACTABICHO COOTHECEHHE 00pa30BaTeIbHbBIX PE3yIbTATOB O0yUCHHS
0 JMCIUTUIAHE C WHAWKATOPAMH JOCTH)KEHUS] KOMITETSHITNH ):



Kommerenmus n
WHJUKATOPHI €€
IOCTHI)KEHUS B

O6pa3oBarenbHble pe3yabTaThl AUCHUTIIMHBI

(aTans! GOPMHUPOBAHUS AUCIUTLITUHBI)

3HAeT yMeeT BJIa/I€ET
JTVCHIUTUIAHE
YK-1. Criocoben OP-1. 3naer o OP-2. Ymeer
OCYILIECTBJIATh ITOMCK, BO3MOXHOCTH ONpCACIIATh U
KpUTHYCCKUiT apanus | NPUMCHEHHS 0a30BbIX UCIIOJIb30BaTh
MaTeMaTHYECKUX BO3MOKHOCTH
u CUHTE3 .
KOHCTPYKLHUHN JIs MPUMEHEHUS 0a30BBIX
HHQOpMALH, dopmanuzanun u MaTeMaTHYECKUX
NPUMCHATD [IPEICTABICHHS KOHCTPYKIIUH JIJIs1
CUCTEMHBI  MOJIXOJ uH(GopMaIuu dhopmanmzanuu u
TUISE peleHus MpEeJICTaBICHUS
IOCTABJIEHHBIX 3a/1a4. uH(bOpMAUHI
OP-3. 3naer o OP-4. Ymeer
VYK-1.2. Ilpumenser
BO3MOXKHOCTH OTIpEeeIATh U
Jorudeckue (HopMbl U
IPUMCHCHHUS UCTIOJIB30BATh
MpoLEeaypbl, CiocoOeH
MaTeMaTHYECKHUX BO3MOXKHOCTH
K  peduexcun 1o
N CTPYKTYp JJIs PUMCHCHUS
MOBOJy COOCTBEHHOMU
. OMHCAHUS MaTeMaTUYECKUX
1 ayxon uH(popmanuu Ha CTPYKTYpP IS
MBICIIUTEIIbHOU p PYKTYP
(hopManIbHOM SI3BIKE OTHMCAHUS
JeSITeTbHOCTH.

VYK-1.7. Omnpenenser
MPAKTUYCCKHE
IIOCIICACTBUS
MPEITI0KEHHOTO
pelICHUS 3a/1a9H.

MaTEMAaTUKU

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

OP-7. 3naer o
BO3MOYKHOCTH
MIPUMEHEHUS
MaTeMaTHYECKHX
MOJENEN IS
HCCTIe0BaHUS
JETEPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJIICHUIA )
Ha GpopMaIbHOM
SI3BIKE MaTEMaTHUKN

UHPOpPMALIUU HA
(dopManbHOM SI3BIKE
MaTeMaTHKH

OP-6. Ymeer
OTpeNeNsTh U
WCTIOJIH30BATh
BO3MOXHOCTH
MIPUMEHEHHSI
MaTeMaTHYeCKUX
CTPYKTYp JJIst
UCCIIEI0BaHMS
UHPOpPMALIUU HA
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-8. Ymeer
OTIpEeNeNSTh U
WCIIOJIb30BaTh
BO3MOKHOCTH
MIPUMEHECHHUS
MaTeMaTHIeCKHIX
MOJEeNen s
U CCIJIETOBaHMS
JETePMUHUPOBAHHBIX
TIPOTIECCOB (SIBJICHHI)
Ha (opMantbHOM
SI3BIKE MaTEMaTHKH




OP-9. 3naer o
BO3MO>KHOCTH
MIPUMEHEHUS
MaTeMaTUYECKUX
MOJIEJIEN IS
HccIe0BaHus
CTOXaCTHYECKUX
MIPOLIECCOB (SIBJICHUIA )
Ha (hopmMaTbHOM
SI3BIKE MaTEMaTHUKU

OP-10. Ymeer
OTIPEICIISATh U
UCIIOJIb30BaTh
BO3MOKHOCTHU
IPUMEHEHUs
MaTeMaTHIeCKHIX
MoOJieJIeN ISl
UCCJICI0BAHUS
CTOXACTHYECKUX
MPOIIECCOB (SIBJICHUIN)
Ha (hopMaTbHOM

A3BIKEC MaTEMATHUKU

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 CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

VY4eOHbIC 3aHATHS
®opma
Howme
Bceero [MpakTrue IIPOMEXK
p JlaGopartopH Camocros .
Jlexm CKHE YTOYHOU
ceMec BI€ 3aHITHS, T. pabora,
Tpynoemxk. U, 4ac 3aHATUA, aTTecTar
Tpa qac yac
3au. yac UH
Yacel
ell.
3 2 72 12 20 - 40 3a4éT
Uroro: 2 72 12 20 - 40 3a4ET

3. CoaepxaHue AUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3deaM) ¢ YKa3aHHEM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omeedeHn020 Ha HUX KOIUYECHEA AKADEMUUECKUX UACO8 U
61006 YUEOHBIX 3aHAMUIL

KonnyectBo yacoB no ¢popmam opraHu3anuu
o0y4eHus
Ne
/o HanMeHoBaHMeE pa3jiena u TeM Jlekumon | Ilpaktuue | Jlaboparo | Camocros
HbIE CKHUe pHBIE TeJb-Hasl
3aHATHSA 3aHSATHS 3aHATHA pabora
3 cemecTp
MatemaTuueckrie KOHCT uu U
1 PyKI 6 6 — 12
MOJIETHN
Maremaruueckast 06padboTka
2. 6 14 — 28
uHpopMauu




Hroro 12 20 - 40

3.2.Kpamkoe onucanue cooeprcanus mem (pazoenoe) OUCyunJIuHbl
Pa3nen 1. MareMaTnyecKkre KOHCTPYKIIHM ¥ MOJIeJIH

MaTteMaTHu4ecKue CTPYKTYPEI

[Ipouenypa cuera u mnpoueaypa H3MEpPEHUs Kak MPOCTEHIIME CiIydau IOCTPOEHUS
MaTeMaTH4ecKoi Monenu oObekTa. HaTypanbHble ymcna; meble YMClia; paldoHAIbHbBIC YHCIIa,
NeHCTBUTENBHBIC YHCTIa KaK OECKOHEUHBIE AeCSITUUHbIE APOOU. AHATTUTUYECKOE U T€OMETPUYECKOE
npejacTaBieHue AaHHbIX. OnucaHue OOBEKTa TOYKOM Ha YHUCIOBOM MPSMOM, HECKOJIBKUMH
YHUCIOBBIMU TMapaMeTpaMu (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM). Marpuibsl u
BeKTOpBl. CrcreMbl kKoopauHaT. COBOKYIMHOCTH OOBEKTOB (MHOXKECTBA), CLIOCOOBI X 3aJaHUS H
BH/JIBI; ITyCTOE M YHUBEPCAIbHOE MHOKECTBO. Oniepaliuu HaJl MHOXKECTBaMU. bUHapHbIe OTHOLIEHUS
HAa MHOXECTBaX M MX CBoicTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTh, TPAaH3UTHBHOCTH,
AHTUCUMMETPUYHOCTH). OTHOIIEHHE BKJIIOYEHHS, OTHOIIEHHE AKBUBAJICHTHOCTH, OTHOIICHUE
nopsiaka. OToOpaskeHHsT MHOXKECTB M HMX BHIBL, (YHKIMH. Mepa MHOXKECTBAa Kak (yHKIUS,
u3MepeHue MHoxecTB. [loHATHE O pa3MepHOCTH MaTeMaTH4eCKOro OOBEeKTa M MPOCTPAHCTBA
00beKTOB. MeTpuka Kak (DyHKIHS, pacCTOsSHHE MEXAy oObekTamu. [IoHSATHE O METpHUYECKUX
MIPOCTPAaHCTBAaX

JleTepMHUHUPOBaHHbIC MAaTEMATUYECKUE MOJICIIN

Onucanue oOBEKTa (Ipolecca) ¢ MOMOIIBI0 YUCIOBOM TMocienoBaTenbHOCTH. [Ipumep
JUCKPEeTHOM Mojenu (Hampumep, 3ajada O Ppa3MHOKEHMM KpOJMKOB, NpPUBOAALIAs K
nocsenoBareabHOCTH @ubonayun). CriocoObl 3a1aHKs YUCIOBOM mocneaoBarebHOCTH. CBOMCTBA
IIPOLIECCOB U CBOICTBAa YHMCIIOBBIX IOCIEN0BATEIBHOCTEH (MOHOTOHHOCTb, OIPAHUYEHHOCTH,
HUKIMYHOCTE).  Ommcanue oObekTa (mpolecca) ¢ MOMOIIBI0 4YuciIoBOM (yHkiuu. [Ipumep
HENpepbIBHON MOAENH (HampuMmep, 3ajada O IJIOLIagu KpyroBoro cekropa). CrocoObl 3a1aHus
yrcaoBo QyHkuuu. CBOMCTBa NMPOIECCOB U CBOWCTBA YHCIOBBIX (PYHKIMH (MOHOTOHHOCTD,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEpPUOAMYHOCTH). IloHATHE 0  OECcKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (DYHKIUSAX, O CPAaBHEHUH CKOPOCTH pocTa (yHKIMM. JIuHelHble u
HeJIMHeHble (QYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOAEIH). ANMpOKCUMAIMs JUCKPETHOro Habopa
JTaHHBIX HemnpepbiBHOW ¢yHkuueidl. [Ilpumep onTtuMuzanMoHHOW Mojenu (HampuMmep, MEeTOoJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
Wnes maTemMaTHMuecKoro MOJEIMPOBAaHUS U €ro Leau (JAeCKpUIITUBHBIE, ONTHUMH3AI[MOHHBIE,
yIIpaBJIeHYE€CKHUE MOJIENN ). DTalbl HOCTPOSHUS U UCCIIEIOBAHUS MAaTeMaTHUECKOW MoJienH (BBIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, ONMMCAHME MEPEMEHHBIX, (OpMynHpoBaHHE 3aJauu Ha SI3bIKE
MaTEMaTHKH, PELICHUE 3a/1a4H, HUHTEPIIPETALS PE3YJILTATOB).

CroxacTu4yeckre MareMaTH4eCKHe MOIEIN

JlerepMUHUPOBAaHHBIE W CIydailHble mporecchl. Heompenaen€éHHOCTh B MaTeMaTHUYECKUX
Mozensax. OmnucaHue MacCOBBIX CIy4YalHBIX SBICHUM METOAAMHM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIe, HEBO3MOKHBIE, ClIy4yailHble COOBITHS. BepoSTHOCTH cirydyalfHOTro COOBITHS Kak Mepa
BO3MOKHOCTH €r0 HAaCTYIUIEHUsA. JIUCKpETHBIE U KOHTHHYAJIbHBIE IIPOCTPAHCTBA JJIEMEHTAPHBIX
coObITi. Marematnueckasi MOJIENIb CIIyYalHBIX COOBITHH ¢ KOHEYHBIM / O€CKOHEUHBIM YHCIIOM
PaBHOBO3MOXHBIX HCXOJIOB (KOMOWHATOpPHOE / TeOMETpUYECKOe ONpeieNICHHE BEPOSTHOCTH).
OneHka BEpOSITHOCTH COOBITHS MO €r0 YacTOTe B AKCHEPUMEHTE (CTAaTUCTUYECKOE OIpe/ieeHHe
BEPOATHOCTH). MopaenupoBaHue JTUCKPETHBIX CllydailHbIX BeanuuH. lloHATHE O 3akoHe
pacnpeneneHns BEpOATHOCTEN U YMCIOBBIX XapaKTEPUCTUKAX JUCKPETHOM CIIy4ailHOW BEJIMYHHBI.
MopenupoBaHue HENPEPBIBHBIX CIy4alHbIX BEIWYUH. [IOHATHME O IUIOTHOCTH paclpeneacHus
BEPOSITHOCTEN M YMCIIOBBIX XapAaKTEPUCTHKAX HENPEPBIBHOM CIydallHOM BenW4YMHBL. [Iprmepbl
pacripesielieHuil HeMpepbIBHBIX CIyYalHbIX BETMYUH (pPaBHOMEPHOE pacipeesieHie, HOpMalbHOe




pacnpeziesieHue, paclpelelieHue «XH-KBaapaT», pactpenencHue CTbIOIEHTa, paclpeielieHue
Odumiepa).
Pa3nea 2. MaremaTnueckasi 00padorka uHpopmanuu

Br100pouHbIii METO M CTATUCTUYECKOE OLIEHUBAHUE

3ajaun MaTeMaTUYECKOW CTATUCTUKH, CBSI3b U pa3jIMvKe ¢ Teopueu BeposiTHocTeil. OOmue
CBeleHUSI O BBIOOPOYHOM MeTojie. CTaTUCTHYECKHE IaHHbIe: T'eHEepalibHAsi COBOKYIMHOCTh H
BBIOOPKA, 3aBHCHMbIE U HE3aBUCUMbIEC BBIOOPKH; NIEpBUUHAsI 00pabOTKa JaHHBIX (paHXHpPOBaHUE,
IpPYNIUPOBKA, IOCTPOEHUE BAPUALMOHHOIO psifa). JucKkpeTHble U HHTEpBaJIbHbIE BapHallMOHHBIE
psAlbl, TEpeXoJ OT HMHTEPBAIBHOIO psAaa K IJUCKPETHOMY. l'eoMerpuyeckoe NpeacTaBleHUE
CTATUCTUYECKUX JAHHBIX: TMOJUIOH, THUCTOIPaMMa, JICMIECTKOBbIE M KPYTrOBBIE JIUArPaMMBbI;
BO3MOXXHOCTH mHpuMeHeHus: Excel ana Busyanuzaunuu pansHbiX. [lepBuuHble omucaTenbHbIC
CTATUCTUKU: MEPBI MOJIOKEHUSI (MEphbl LIEHTPAIILHOW TEHACHIIMM U KBAaHTWUJIU paclpeesieHus) U
Mepbl U3MEHYUBOCTH. YCpelHEeHUEe JaHHBIX (CpeaHsisi BEIOOpOYHAs, MOJA U MeJlhaHa BBHIOOPKH).
KBanTunm pacnpenenenus (MpoOLEHTHIIN, KBapTUiKn). Mepsl pa3dpoca 1aHHBIX (pa3Max BBIOOPKH,
JUCTIepCHUs U CpeHee KBAApaTUYHOE OTKIOHEHHE, aCHMMETpUs, dKcliecc). Maes cTaTucTuyeckoro
olieHMBaHUs. TOYHOCTh U HAAEKHOCTh OLICHKH. TOUYeuHble U MHTEpBaJIbHbIE OLIEHKHU ITapaMeTPOB
pacnpenenenus. BpibopouHas cpeaHsis U BBIOOpOYHAS JUCTEPCUST KaK TOUYCYHBIE OIICHKHU
TEHEpaJbHOW CpENHEW W TEeHEpaJIbHOM aucnepcuu. JloBEpUTENbHBIE WHTEPBAJIBI ISl OLICHKH
MaTeMaTUYeCKOr0 OKMJAHUS U  CPEAHEro KBAAPATHUYHOIO OTKJIOHEHUS HOPMaJIbHOTO
pacnpeneseHus.

IIpoBepka CTaTUCTUYECKUX THIIOTES

M3MepeHus U MIKaJlbl B HAYYHbBIX UCCIIEI0BaHUAX (HOMUHATHBHASL, PAHIOBasi, HHTEpBaJIbHa,
abcomoTHas mkana). [MmoTe3sl Hay4yHbIe W CTaTUCTHYEeCKHe. Mies mpoBepKH CTaTHCTUYECKON
TUIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAUMMOCTH. CTaTUCTUUECKUN KPUTEPUM M YUCIIO CTENEHEN
cB00obI. [IpoBepka runoTe3 ¢ NOMOIIbIO CTATUCTUYECKUX KpUTepreB. CTaTUCTUYECKOE pEIICHUE
U BEpOSATHOCTh oumMOKK. HampaBrneHHble W HeHanpaBlieHHbIE albTepHAaTHBBL. ConepkaTesibHas
MHTEpIpETALMs CTATUCTUIECKOTO pemieHus. [lonsaTue o napaMeTpuyeckux 1 HermapaMeTpU4eCKux
kputepusax. IIpumepsl mapaMeTpu4ecKUX KPUTEPUEB PA3IMUMN: CPAaBHEHHUE CPEIHUX 3HAYCHUI
JIBYX T€HEPAIBbHBIX COBOKYIHOCTEH IPU HM3BECTHBIX M HEU3BECTHBIX, HO PAaBHBIX IUCIEPCHUAX
(ne3aBucuMble BbIOOpKHM). [Ipumep HemapamMeTpHUECKOro KpUTEpHUsl COTJIacHsl paclpeaeieHui
(«xu-kBaapat» kputepuii [lupcona).

Koppensanus u perpeccusi BENTM4UH

Bunsl cBszeit Mexnay BenuunHamu. [loHsATHE O (QYHKUMOHAIBHOHM, CTAaTUCTUYECKOH U
KOPPEJSIMOHHON 3aBUCUMOCTH. 3aJaud KOppessiMOHHOro aHanu3a. KoppensuuoHHas CBA3b
MEXy BeIMYMHAMU U €€ MoKa3aTenu (Cuiia, HalpaBieHue, HaJI&KHOCTD); BUJIbI CBSI3U (JTMHEHHas /
HeTTMHEWHasA, TMOJOXKUTeNbHas / oTpunarenbHas). KoadduimeHT xoppensiuu Kak Moka3aTeilb
TECHOTBHI U HalpaBJIEHUs CBA3H, ero cBoiictBa. Koadduuument panrosoit koppensaiuu Crnupmena /
Kennanna, koaddumuent xkoppensuuu [lupcona. 3amaun perpecCMOHHOTO aHamu3a. Y CIIOBHBIE
cpeaHue U BBIOOpOUHOE ypaBHEHHE perpeccuu. IlocTpoeHne nmpsAMoil JTMHUM MapHOH perpeccuu
METOJIOM HAaMMEHBIINX KBapaToB. [[OHITHE O HETMHEMHOW pErpecCru.




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

CamocrodrenbHas paboTa CTYAEHTOB SBJISIETCS 0CO00M (GopMOIl opraHmzanuu y4eOHOro
mporecca, MpeACTaBisionias CcoOOH IUIAaHUPYEeMYO, TI03HABaTENIbHO, OPIraHU3ALMOHHO U
METOJIUYECKH HAIPABIIEMYIO [EATENBHOCTh CTYIEHTOB, OPUEHTHMPOBAaHHYIO Ha JOCTHIKCHHE
KOHKPETHOTO  pe3yjibTara, OCYHIECTBIsIeMyl0 0e3 TpsAMOi  IMOMOIIM  MpPEerojaBaTens.
CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4acThi0 yueOHOH paboThl U UMeEeT
LENBI0 3aKpEIUICHHEe W YriyOJeHrue MOJMYyYCHHbIX 3HAHUN M HaBBIKOB, MOUCK M IpUOOpeTeHHe
HOBBIX 3HAaHUM, a TaK)Ke BBIIIOJIHEHNE YUEOHbIX 3aJaHUM, IOATOTOBKY K IPEACTOSIIIUM 3aHITUAM U
sk3aMeHy. OHa mpeaycMaTpuBaeT, Kak IpaBuiIo, pa3paboTKy pedepaToB, HaMMCAHUE JOKJIAJIOB,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHBIX 3a/JlaHUIl B COOTBETCTBUU C y4eOHOW IpOrpamMoii
(TeMaTHYECKUM TUIAHOM HM3y4YEeHHS NUCHUILIMHBI). Tema A Takoro BBICTYIICHHS MOXET ObITh
IIPE/UIO’KEHa IperojaBaresieM WM U30paHa caMHUM CTYIEHTOM, HO MaTepuasl BBICTYIUIEHHS He
JOJDKEH  AyOnupoBaTh — JIEKIMOHHBIA — MaTepuasl.  PedepaTHBHBI ~ Marepuans  CIy)KUT
JONOJTHUTENbHON HHPOpMaLueit A paboThl Ha MPaKTHUECKUX 3aHATUAX. OCHOBHAS 11€JIb JJAHHOTO
BUZa pabOTHI COCTOMT B OOYYEHHU CTYJICHTOB METOJIaM CaMOCTOSITEIBbHON paboThl ¢ y4yeOHBIM
MaTtepuagoM. [ MOJMHOTBHI YCBOEHHS TEM, BBIHECEHHBIX B IPAKTUYECKUE 3aHATHUS, TpeOyeTcs
pabota ¢ nmepBoucrounnkamu. Kypc mpegycmarpuBaeT caMOCTOATENBHYIO PadOTy CTYIEHTOB CO
crienuanbHOM nuTeparypoil. CiegyeT OTMETUTh, 4YTO CaMOCTOsITeNIbHas padboTa CTYAEHTOB
pe3ysbTaTUBHA JIUIIb TOI/Aa, KOIJA OHA BBINOJHAETCS CHCTEMaTHYECKH, IUIAHOMEPHO 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, TOUCK OMOIrorpapuyeckoro Marepuaia U SJIEKTPOHHBIX
MCTOYHHUKOB HH(pOpMAaLUU, WIITOCTPATUBHBIX MaTepHalioB. 3a/laHus 110 CAMOCTOATENIBbHOM paboTe
JAIOTCS TI0 TEMaM, KOTOPBIE TPEOYIOT TOMOIHUTEIIBHON IPOPaOOTKH.

OOuwmii o0beM CaMOCTOSTENBHOW pabOThl CTYIEHTOB MO JUCHMIUIMHE BKJIHOYAET
ayTUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pPa0OTY CTYJEHTOB B TEUEHHE CEMECTPA.

AymuTopHas caMoCTOsITeNIbHass paboTa ocymiecTBisercss B (opMe  BBINOJIHEHUS
MMCBMEHHBIX TPOBEPOYHBIX pPabOT MO AUCHUIUIMHE. AYIUTOpHAas caMOCTOsATElbHass paboTa
obecrieyeHa 6a30i TeCTOBBIX MaTEpPHAJIOB O pa3zeiaM JUCLUIUIMHBL.

BueaynutopHas camocTosiTenbHast padoTa oCyIlecTBiIseTcs B popMe MOATOTOBKU K YCTHBIM
BBICTYIJICHUSM (KOMMEHTHPOBAHHE pEIIeHUs 3a7a4 JOMAIIHUX 3aJIlaHUH, HTOTOBOM KOHTPOJIBHOM
paboThl, TBOPUECKOIO 3aJaHMs; JOKJIaAbl [0 TeMaM HMHJMBUIYaJIbHBIX U TPYNIOBBIX MPOEKTOB,

pedepaTos).
Ipumepnoe codeprrcanue umoz060i KOHMpPONLHOU PAdOMbl

1. 3anansl MHOXecTBa A, B, C (kOHEUHBIE IMOO CUETHBIE/ YMCIIOBBIE IPOMEXKYTKHU, 00JIaCTH
Ha IUIOCKOCTH WK B MpocTpaHcTBe). HaliTh Konm4yecTBO 31eMEeHTOB/MEPY yKa3aHHOTO
MHOxecTBa (Harpumep, A N (B\()).

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

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

3) aHTUCUMMETPUYIHBIM OTHOIIICHUEM.

3. 3amaHHas 4UCIIOBas MOCIEIO0BATENLHOCTD SIBISIETCS: a) BO3pacTarolieii; 0) yObIBaromieii;
B) OTPaHUYEHHOM; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUUECKON MPOrpeccuei; k) OECKOHEUYHO Maloif; 3) O0ECKOHEYHO OOJBIION;
1) CTaIlMOHAPHOM; K) CXOJISIICHCS.

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



10.

el oA

Oynkius 3a1ana rpagukom. HallTi kom4ecTBo esbIX 3HaUeHUH apryMeHTa, B KOTOPBIX
MPOU3BOIHAS (PYHKIIMH MTOJIOKHUTEIbHA.

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 3HAUEHUE, IpPUHAJJIeXkKAallee
YKa3aHHOMY IIPOMEXKYTKY.

Xon  mpomecca ...  ONMCBHIBAeTCS  3aJaHHOM  SBHO  WIH  PEKyppPEHTHO
IIOCJIEI0BATEIbHOCTHIO 3HAUEHUH BEJINYUHBI ... B COOTBETCTBYIOLIME MOMEHThI BPEMEHHU
00 3aJaHHON SBHO QyHKIHMEW BpeMeHH. HaliTh 3HaueHre ATON BEJIMYHHBI B 33/1aHHBIH
MOMEHT BPEMEHHU; HauOoJiblliee BO3MOKHOE 3HAYCHHE 3TON BEJIMYMHBI, HAMMEHbIIEE
BO3MO)XHO€ 3HAUEHHUE 3TOH BEJIMYMHBI; IPEACIBbHOE 3HAYEHHE ATOW BEJIIMYUHBI B
OTJAJICHHOM Oy/y1lieM, eCiIi OHO cyiecTByeT. OXapakTepu30BaTh NOBEICHUE BETUYUHbI
B TEpMHUHAX BO3PACTaHMUs1/yObIBaHUS, OTPAHHYCHHOCTH, IEPUOTUIHOCTH/IIUKINIHOCTH U
T.I0.

Benuuuna ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IlpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJMYMHBI B BUJE BapualMOHHOTrO psga. [loctpouth
MOJIUTOH, THCTOTPaMMYy, HAaWTH MOJY, MeIuaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOYHYIO H
CpellHEee KBaJIpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaT€MaTUYeCKOE OXKUIAHUE CIy4alHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJee MpaBaoNoJ00HYIO TUIIOTE3Y MPH 3aJaHHOM YPOBHE HAJIC)KHOCTH.

B xope skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOW TpyNIE MOJIy4eHbl 3aJaHHbIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTHU Pa3Iu4Uil MEXy Ipynamu.

Hpumepnoe cooepofcanue Uumo2o06020 meopuecKkozo 3a0anus

[Ipongymate HaOop mapaMeTpoB, KOTOPHIMH MOXHO 3aJaTh YKa3aHHBIH OOBEKT.
BeimenuTs MHOXECTBa BO3MOXKHBIX 3HAYEHHUH OTHUX [apaMETpPOB, OIEpaINH,
ompesieNieHHbIe Ha ATUX MHOXKECTBaX U CYIIECTBEHHBIE Ui 33JaHusl 00bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C TOMOIIbIO  OTHOLIEHUH  (TIIOCTPOUTH
MaTeMaTHYecKylo Mojenb). [locTaBuTh 3a/1ady, OTHOCSIIYIOCS K OOBEKTY, MPOU3BECTH
COOTBETCTBYIOIIHME MPE0Opa3oBaHUsI MOJIETH, MO BO3MOXXHOCTH OTBETUTH Ha BOMIPOC
3aJ]auH.

[Ipunymars BeIMUYMHY, 3aJaHHYIO PEe3yIbTaTaMH HECKOJBKUX U3MEPEHHI B yKa3aHHbIC
MOMeHTHI BpeMeHH. ChopMynupoBaTh 3a/auy, CBSI3aHHYIO C MPOBEPKOUM THUIMOTE3BI O
XapakTepe pacnpeiesICHUs] BEIMYMHBI C TEUEeHUEM BpeMeHHU. [10 BO3MOKHOCTH OTBETUTh
Ha Bompoc 3aaayu. [IpennokuTh BapuaHThl, KOTJa MpaBAoONoA00Ha OyAeT TurnoTe3a o
TOM, 4YTO BEJIMYMHA M3MEHSAETCS C TEYCHUEM BPEMEHM M0 JIMHEHHOMY 3aKOHY? MO
KBQJIpaTUYHOMY 3aKOHY? MO O3KCIOHEHIMAIBHOMY 3aKOHY? MO JIOTapu(pMUIECKOMY
3akony? Ilpennmoxxuth WHON TUN (PYHKIIMOHAIBHOW 3aBUCHUMOCTH, OIHUCHIBAIOIIEH
M3MeHeHHe BennuuHbl. CKOJBKO MapaMeTpoB B BHIOpAaHHOM 3akoHe? MOXHO M Kak-
00 OIEHUTDH BEPOSITHBIC 3HAYCHUS ITUX MMapaMeTPOB, HCXOSI U3 JaHHBIX ?

Ilpumepnutii nepeuens mem pegpepamoe

CpaBHEHME pa3IMUHBIX KPUTEPUEB NMPOBEPKU CTATUCTUYECKHUX THIIOTES.

ITocTanoBKa 3a1a4u JUCIIEPCUOHHOIO AHAJIN3a U OCHOBHBIE MOJXO/BI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3a U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTanoBKa 3a7a4y KJIACTEPHOI'O aHAIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.



5. IlpuMeHeHHE KOMIIBIOTEPHBIX CPel Ul CTATUCTHYECKONH 00paOOTKU JaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANLHBIX / ZDYNNOBBHIX RPOEKNIO6

MaremMarnueckast MOJIEIb CPABHEHUS CPEAHUX 3HAYECHHUM JIBYX COBOKYITHOCTEH.
MaremaTnueckasi MOI€Ib UCKIIIOYEHUS TPYOBbIX OIIMOOK HaOIr01eHUH.
MaremMarnueckast MOJIEIb CPABHEHUS JOJIEH ITPU3HAKA B JBYX COBOKYIIHOCTSX.
MaremaTtuueckas MOZIEIb CPABHEHUS JUCIIEPCUH IBYX COBOKYITHOCTEH.
Maremarnueckass MOJEIb OLEHKM YHCIOBBIX 3HAYECHWMM IapaMeTpOB pacIpeneieHUs
(MaTeMaTU4ecKOro OXHJIaHHs paclpeieeHus).

MareMarnueckass MOJEIb OLEHKM YHCIOBBIX 3HAYCHWMM IapaMeTpOB pacIpeneieHUs
(mucniepcun pactpeiesieHus ).

7. MaremaTtnueckas MOJEIb UCCIIEOBAHMSI 3aKOHA paclpeesieHUs IpU3HaKa.

8. MaremaTtuueckast MO/IE€Ib OLIEHKH OJIHOPOJHOCTH JIBYX BBIOOPOK.

9. MaremaTnueckasi MOJICTb OIICHKH KOPPEISLIMOHHON CBS3U MEXIY BEIMIMHAMHU.

10. Marematuyeckast MOJIeNIb TOCTPOEHUS MIPSIMOI JIMHUU PETPECCUU BEITUYHH.

agkrownE
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,Zlfl}l CamMoCmoAmenbHoll NO020MOBKU K 3AHAMUAM RO 0ucuunﬂunepel<omendyemc;l
ucnosib3zoeamo ylteﬂno-memooulteacue mamepuaiibl:

1. BmagoBa E.B. OcHOBHI MareMaTrudeckoi o0pabOTKM WHGPOpMAIUHU: y4eOHO-
METOAMYECKUE  PEKOMEHJAIMU  JUIs  OaKaJaBpOB  HANpaBJICHUS  IOATOTOBKHU
«[Temarormueckoe oOpazomanue». / BmamoBa E.B., Makeea 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-MeToamueckoe mocodue / I.A. CtprokoBa. — YIBSHOBCK:
®I'bOY BO «Yal'TlyY um. U.H. YaesuoBa», 2017. — 91 c.

3. DIileMeHTBI TEOPHH BEPOSITHOCTEH, MATEMATHYECKOW CTATHCTUKH W aHAM3a CHCTEM
MaccoBoro obcnmyxkuBanusg. Yacte 1. BBeaeHue B Teopuro BepostHOCTeil. Kparkuii
HCTOPUYECKUN DKCKypC: Y4eOHOe MMOocoOHMe il TMOJATOTOBKHM GakaiBpoB M MarkcTpoB
HemateMaTH4YeCKHMX HampasieHuil / coct. H.A. Bonkosa, H.B. Tnyxosa. — Yaesnosck: Yal'TTY
umeHu M.H. Yabsnosa, 2017. — 96 c.

5. IlpuMepHble OlEHOYHBbIE MaTepHaJbl /UISl MNPOBEIEHUS TeKYLlero KOHTPOJIs
ycleBaeMOCTH U MPOMEKYTOYHOM aTTecTalu 00y4YalommXxcs 1o JUCUUIINHe

Opranu3anus v PoBeJieHNEe aTTeCTAIlMU CTYAeHTa

®I'OC BO B COOTBETCTBMHM C NpPHUHIHUIAMHU bBOJOHCKOTO TMpolecca OpUEHTUPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COOOIIEeHNEe 00yJaroneMycsi KOMIUIEKCa TCOPSTHUSCKUX 3HAHWMA, HO Ha
BBIpa0OTKYy y OakalaBpa KOMIIETEHIIUN — JTWHAMUYECKOro Habopa 3HAHUM, YMEHMI, HABBIKOB U
JIMYHOCTHBIX Ka4€CTB, KOTOpBIC I1IO3BOJIAT BI:IHYCKHI/IKy CTaThb KOHKypeHTOCHOCO6HI)IM Ha pBIHKe
TpyZAa U YCIENHO MPpodecCroHAIbHO PeaTn30BbIBATHCS.

B nponiecce oneHkn OakaiaBpoB HEOOXOIMMO HCIIOIB3YIOTCS KaK TPaauIMOHHBIC, TaK H
WHHOBAIIMOHHBIE THUITBI, BUABI U POPMBI KOHTPOJIS. [Ipu 3TOM nmocTeneHHo TpaAUIIOHHBIE CPEACTBA
COBepHIeHCTByI-OTCSI B pycne KOMIIECTCHTHOCTHOI'O IIOJAX0Ja, a HWHHOBAIIMOHHBIC CpeleTBa
aIalITHPOBAHBI JIJIsl TOBCEMECTHOTO MPUMEHEHHS B POCCUIMCKON BY30BCKOM MPAKTHKE.

Iens mpoBeneHusi aTTecTAlMA — TIPOBEPKAa OCBOCHHS OOpa30BaTEIIBHONW MPOTPaMMBI
JTUCIUILTUHBI-TIPAKTUKYMa Yepe3 chopMupoBaHHOCTH 00pa30BaTEeNbHBIX PE3yIbTATOB.



IIpoMe:xxyTOoUHasi aTTeCTANMS OCYIIECTBIISETCS B KOHIIE CEMECTPa U 3aBEpIIacT U3yueHUe
JTUCHUIUIMHBIL, TTIOMOTAaeT OLEHUTh KPYMHbIE COBOKYIHOCTH 3HAHMW M yMEHUH, (popmMHpoBaHUE

ONPEACICHHBIX KOMIIETCHIUI.

O1eHOYHBIMU CPEACTBAMU TEKYIIETO OIICHUBAHUS SBJISIIOTCS: MATEpUAJIbl CAMOCTOSITEIbHBIX
pabotr. KoHTponp ycBoeHHUS MaTepuana BeIeTCS PEeryJsipHO B TEUEHHUE BCEro cemecTpa Ha

MPAKTUYCCKUX 3aHATUAX.

No CPEJICTBA OLIEHUBAHMUSI,

n/m UCIOJIb3YEMbIE JJIs TEKYILETO
OIICHUBAHMS ITOKA3aTeNs

(dbopMUpPOBaHUS KOMIIETCHIINH

O6pazoBarenbHbIe
pe3yAbTaThl TUCHUTLTAHBI

1. OuneHo4HbIE CpeICTBA
JJIS TEKYIIel aTTecTanun

OC-1 CamocrosTensHas paboTa
OC-2 CamocrosTenbHas paboTa
OC-3 CamocrosTensHas paboTa
OC-4 CamocrostenpHas paborta
OC-5 CamocrostensHas paboTa
OC-6 CamocrosTenbHast paboTa
OC-7 CamocrosiTenpHasi paboTa
OC-8 CamocrosTenbHas paboTa
OC-9 UtoroBasi KOHTPOJIbHAS
pabora / TBopueckoe 3aaanue /
Pedepar / [Ipoekt

2. OueHovHbIe cpeACTBA
JJIsl MPOMEKYTOYHOM aTTecTAlNU

OC-10 3auét B hopme ycTHOTO
co0ecenoBaHus

OP-1. 3Haer 0 BO3MOXHOCTM HPUMEHEHUS
0a30BbIX MaTEeMAaTUYECKUX KOHCTPYKIMHM st
(dbopmanuzanum ¥ NpeAcTaBIeHUs HHPOPMALUU
OP-2. VYwmeer ompenensiTb M HCIOJIb30BATh
BO3MOYKHOCTH IPUMEHEHUS 0a30BbIX
MaTEeMaTHYECKHUX KOHCTPYKLHUH TUIS
(dbopmanuzanum 1 IpeACcTaBICHUs HHPOPMALUU
OP-3. 3Haer O BO3MOXHOCTM MPUMEHEHUS
MaTeMaTHYECKUX CTPYKTYp [UIS  OIHUCAHHUSA
uHpopmaun Ha dhopmabHOM SI3BIKE
MaTeMaTHKH

OP-4. VYwmeer omnpenensiTb M HCIOJIb30BATh
BO3MOXKHOCTH TPUMEHEHHUS MaTeMaTHYECKUX
CTPYKTYp JUIs omnucaHus uHPoOpMAIMU Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKU

OP-5. 3Haer 0 BO3MOXHOCTH MPHUMEHEHUS
MaTeMaTHYECKUX CTPYKTYp U HCCIIETOBAHUS
uHpopManuu  Ha  (GOPMAIBLHOM  SI3BbIKE
MaTeMaTHKH

OP-6. VYwmeer omnpenensiTh W HUCIOIb30BATh
BO3MOYKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
CTPYKTYp IJIA UCCIeNOoBaHUS HHPOpMAIMU Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKA

OP-7. 3Haer O BO3MOXHOCTH NPUMEHEHUS
MaTeMaTHYeCKUX MoJiesiel Ui HCCIe0BaHMs
JIETEPMUHUPOBAHHBIX IPOLIECCOB (ABJIEHUI) Ha
dbopManbHOM S3bIKE MATEMATUKHU

OP-8. VYwmeer ompenensiTh W HCIOIb30BAThH
BO3MOYKHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX
MoJieJIer I HUCCIIEIOBAHUS
JETEPMUHUPOBAHHBIX IPOIECCOB (ABJICHMI) Ha
(bopMaTEHOM SI3BIKE MaTEMATHKA

OP-9. 3Haer 0 BO3MOXHOCTH HpPUMEHEHHUS
MaTeMaTHYECKUX MOJIENIEH IS WCCIIeTOBaHUS
CTOXAaCTUYECKHUX MpOIECcCOB  (sBIEHUI) Ha
(bopMaTEHOM SI3BIKE MATEMATHKA

OP-10. VYmeer ompeaensiTh M HCIOIb30BAThH
BO3MOXKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
MoJieNiel Ui UCCIEeOBaHMUA CTOXAaCTHYECKUX
MpoIeccoB (siBIeHUM) Ha (OPMATLHOM S3BIKE
MaTeMaTUKU




Mamepuanst, ucnov3yemoie 011 meKyuie20 KOHMPOAsA yCneeaemocmu
o0yuarouuxca no OucyunIuHne

Omnucanue OIEHOYHBIX CPEACTB M HEOOXOAMMOro 00OpyHOBaHMS (IEMOHCTPAIIMOHHOTO
MaTepuanga), a TaK e NpPOLEAypbl W KPUTEPUU OICHUBAHUS WHAMKATOPOB IOCTHIKEHUS
KOMITETCHIIH Ha Pa3IMYHBIX dTanax uX (OPMHUPOBAHUS B IPOLIECCE OCBOCHHUS 00pa30BaTEIbHOM
IIpOTrpaMMBlI IpeicTaBieHbl B DOH/IE OI[EHOYHBIX CPEACTB ISl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH
U TPOMEXKYTOUHOW arrectaiud 1o aucuumimHe «OCHOBBI MaTeMaTH4ecKoW o0paboTKu
uHbOpMAIUN».

Mamepuanst, ucnoibzyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCNEeeaemMocCmu
o00yuarmuxca no OucCyunIuHe

0OC-10 3ayéT B hopMe YyCTHOTO codeceJ0BAHUS
IIporpamma 3auéra

Pa3zpen 1. MaremaTnyecKkue KOHCTPYKIMH M MOJEJIH

1. MHoxecTBa, OCHOBHbIE OIEpallMd HaJa MHOXecTBaMH.  UMCIIOBbIE MHOXKECTBA
(MHOXKECTBa HAaTypaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, AEHCTBUTEIbHBIX YKcen). Yucnopas
IpsiMasi, YUCJIOBbIE IPOMEKYTKH.

2. YwucnoBas IUIOCKOCTb, JIEKapTOBbl KOOPAMHATHI, BEKTOPbl Ha IUIOCKOCTH. TpexmepHoe
IIPOCTPAHCTBO, MHOTOMEPHOE MpOCTpaHCTBO. [[nuHa, miomans U o0bEM Kak Mepa
MHO’K€CTBa. PaccTosiHuE MEXy 2JIEMEHTAMH MHO>KECTBA.

3. OTHOmIeHNE BKIIOYCHUS MHOXKECTB M €ro cBoicTBa. OTHOIIEHUS SKBUBAJICHTHOCTH U
kinaccupukanus. [lpuMepbl OTHOIIEHUI SKBHUBaJIEHTHOCTH. OTHOIICHUS MOPSAIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

4. OyHKUMOHAJBbHASA 3aBHCUMOCTB, oOIlee moHsATHE (yHKIMH. OOMacTh ompeaeseHus U
MHO>KeCTBO 3HaueHUN pyHkunu. Komnosumus ¢pynkuuii. B3aumHo odpaTHble pyHKIMHU.
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 EPEMEHHOM KaKk MaTeMaTHYeCKHe MOJIeITH
SIBJICHU I (mporieccoB). MOoOHOTOHHBIE, OTpaHUYECHHBIE, YEeTHbIC/HEUETHBIE,
nepuondyeckrue GyHKINH.

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

8. Apudmernueckas mporpeccusi U JHHEHHas (QYHKIUS, TeOMETpUYEcKas Mporpeccust
nokaszaTeiabHass (YHKIUS: CONOCTaBIEHUE JUCKPETHOM M HENpepbhIBHOM MOJAEIH
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, rpauKn).

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

10. JluckpeTHble ciay4yaiiHble BETHUMHBI, 3aKOH pacnpeaencHus. MaTeMaTHuyeckoe OxKH1aHue
U JHCHepCHs JUCKPETHOM ciaydailHOM BenuuuHbl. [loHATHE O mapamerpax
pacrpeneieHus.

11. HenpepsiBHbIE Cily4aiiHble BEJIWYHHBI, MJIOTHOCTh pacrpeaeseHus. MareMmaTuieckoe
OKUJAHWE U JUCIEPCUsl HEMPEPBIBHOM cilydaliHOM BennuuHbl. [loHATHE 0 mapamerpax
pacupeneneHus. PaBHOMepHoe pacmpeneneHrne, HOPMaJbHOE pacHpesiesieHne Kak
CTaHJapT.



Pa3nea 2. MaremaTnueckasi 00padoTka nH(popManuu

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mme cBenaeHUs O BBIOOPOYHOM MeTojne. I'eHepanbHas COBOKYITHOCTh M BBIOOpPKA,
nepBUYHas 00paboTKa JaHHBIX. BapuannoHHbIe psAAbI U UX Tpa@uuecKoe MpeICTaBlIeHIEe
(OJTUTOH, TUCTOTPaMMa).

IlepBuuHblE onucaTeNbHbIE CTATUCTHKU: MEpbl IOJIOXKEHHs (Moja, MeJauaHa,
BbIOOPOYHOE CpeiHee, KBAaHTUIIM) U MEPbl U3MEHUYHUBOCTH (pa3Max, AUCHEPCHsi, CpeiHee
KBaJIpaTUYHOE OTKJIOHEHUE).

OOme uaen CTaTUCTUYECKOTO OLEHMBAaHUS. TOYHOCTb M HAAEKHOCTh OLCHKH.
ToueuHble U HHTEPBAJIbHBIC OLUEHKU. [IprMepsl.

Cpennss BbIOOpOYHasi, MOJA, MEJUAaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCcKOro
OKUJaHUs CITydyaliHOW Benu4MHbI. OLIEHKH TUCIIEPCUU CIIyYalHOM BETUYMHBI.

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

Cxema NpoBEepKH T'MIOTE3bl C MPUMEHEHUEM IapaMETPUUYECKOT0 KPUTEPUs pa3Ivuuil.
Cxema NpoBEPKH TMIOTE3bl C IPUMEHEHUEM HENApaMETPUUECKOI0 KPUTEPUS COTTIacHsl
pacupeneneHuid. [Ipumepst.

Bunsl cBsazeit mexny BenuunHamu. [ToHATHE O (QYHKIMOHANBHOM, CTAaTUCTUYECKON M
KOppesIIMOHHOM 3aBucumoctu. KoppensuuoHHas CBsA3b MEXAY BEIMYMHAMU U €€
IIOKAa3aTeH.

KoadduumeHnT koppensnuu Kak IMoKa3aTellb TeCHOThl M HANpPaBJICHUS CBSI3U MEXIY
BEJIMYHMHAMHU, €r0 cBolcTBa. [IpuMep BeIunCIIEHUS.

[TonsiTe 0 3aauax KOPPEIALUOHHOIO U PETPECCUOHHOT0 aHalIn3a. MeTo HauMeHbLINX
KBaJIpaToOB B PEIIEHUU 3a7auu perpeccud. IlapHas nuneliHas perpeccus.

B koHI1e n3yueHust JUCUMITIMHBI TOIBOAATCS UTOTM paObOThI CTY/IEHTOB Ha JIEKIIUOHHBIX U
MIPaKTUYECKHUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJI0B, HAOPAHHBIX B TEUEHUE CEMECTPA.

KpnTepml OlleHUBAHMA 3HAHUM oﬁyqamumxcﬂ Mo TMCHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaIOuWUxcs

ITocemenue Pabora
ITocemenune .. Hrorosas cymma
o MPaKTUYCCKUX Ha TIPAaKTUIECKIX 3auér
JIEKIIUHA . OaIoB
3aHATUI 3aHATUAX
152 32 200
1x6=6 1x10=10
Kpumepuu oyenusanus pabomsi 0b6yuarowe2ocs no umozam cemecmpa
Pesynprar bamner (2 3E)

«HE 3aYTEHO» 0-60 6ayutoB

«3aYTEHO» 61-200 GamtoB

6. MeToanueckne yKa3aHus JJIsi 00y4AIOMMXCS M0 OCBOCHHIO U CHUTIIMHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT 00y4aromuXxcsl TOCEMIEHUS JICKIWA, aKTUBHOU
pabOThl HAa MPAKTHMYECKUX 3aHATHUSAX, BBINOJHEHHMsS BCEeX YYEOHBIX 3aJlaHUMl IpernoaaBaTels,
03HAaKOMJICHHSI C OCHOBHOM M JIOMIOJIHUTEIBHOM JINTEPATypOil.

3anuch JeKnMu — ogHa U3 (HOopM aKTHUBHOM CaMOCTOSTENBHOM paboThl 00y4arommxcs,
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
YTOUHSIONIME BOIPOCHL [0 HU3ydyaeMoMy wmarepuainy. M3-3a HEJOCTaTOYHOTO KOJIMYECTBa
ayTUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YJIAeTCsl OCBETUTh B IOJIHOM O0bEME, MOITOMY
MIPeroiaBaTelb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOIPOCHI BBIHOCUT HA CAMOCTOSITEIBHYIO
paboTy CTYy/IE€HTOB, PEKOMEHYs Ty WIH UHYIO JuTepaTypy. Kpome 3Toro, ass gydiiero oCBOCHUs
MaTepuajia M CHUCTEMAaTH3allMi 3HAHUH 1O TUCHUIUIMHE, HEOOXOAWMO IOCTOSHHO pa3OHpaTh
MaTepuabl JIGKIMHM 0 KOHCIIEKTaM U y4eOHbIM rmocoOusiM. B ciiydae HeoOxoaumMocTu o0paaThest
K IIPEIo1aBaTelNio 32 KOHCYIbTallueH.

IloaroroBka Kk NPpaKTHYECKUM 3aHATHSIM.

[Ipu MOATOTOBKE K MPAKTHUECKUM 3aHATUSAM CTYIEHT JOJDKEH H3YYUTh TEOPETHUECKUI
MaTepuai Mo TeMe 3aHsATHs (UCHOJIb30BaTh KOHCHEKT JIEKIUN, U3yYUTh OCHOBHYIO JIUTEpPaTypy,
O3HAKOMUTHCS C IOTIOJIHUTENILHON JIUTEPATYPOid, TPH HEOOXOJUMOCTH JIOTIOJIHUTH KOHCIIEKT, JAeast
B HEM COOTBETCTBYIOIIME 3allMCH W3 pa3IMYHBIX MCTOYHUKOB). B ciywae 3arpynHeHwHi,
BO3HHUKAIOMIMX IPH OCBOCHHWU TEOPETHUYECKOTO MaTepHaia, CTYIEHTY CIelyeT oOpamarbcs 3a
KOHCYyJbTalle K mpemnofaBarento. Masg Ha KOHCYNbTalMIO, HEOOXOJUMO XOPOIIO MPOAYyMAaTh
BOTIPOCHI, KOTOPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauaze mpakTH4ecKoro 3aHATHS MIPernojaBaTellb 3HAKOMUT CTYJIEHTOB C TEMOI, OTJialiaeTt
TUTaH TIPOBEICHUS 3aHATHSA, BBIJACT 3aJaHus. B TeueHne OTBEIEHHOrO BPEMEHH Ha BBIIOJIHEHHE
paboThI CTYIEHT MOKET 00pPaTUTHCS K MPEIOIaBaTeNI0 32 KOHCYIbTAIlUeH WK pa3bsiCHeHUsIMH. B
KOHIIE 3aHSATHS POBOANUTCS MPUEM BBIIOJIHEHHBIX 3a/JaHUiA, COOECEI0BAaHUE CO CTYJCHTOM.

Pe3ynbTarhl BHINOTHEHUS MPAKTUYECKUX 3aHUI OLIEHUBAIOTCA B OaiiiaX, B COOTBETCTBUU
¢ O0ayIbHO-PEHTUHIOBOI CHUCTEMOM YHUBEPCUTETA.

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 WM YHCJIOBBIC TPOMEKYTKU: AHAJTMTHYECKOE M TpapuIecKoe
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 MAMEMAMU4ECKUx Mooenel 3a8Uucumocmert
8eUYUH
Marepuan 111 OCBOCHHS
1. Bwuasl MaTeMaTHYECKUX MOJIETICH. DTarbl TOCTPOSHUS M MCCIEAOBAHHS MATEMAaTHIECKOM
MOJIEIIH.
2. UwmcnoBble  TOCICNOBATEIBHOCTH KAk  JUCKPETHBIC  JCCKPHIITHBHBIE  MOJCIH
JETEPMUHUPOBAHHBIX ITPOLIECCOB.
3. UwmcnoBsle (GyHKITUU KaK HEMPEPHIBHBIC TECKPUITHBHBIC MOJICIH JETCPMUHUPOBAHHBIX
IIPOLIECCOB.
CBoiicTBa mocne0BaTeIbHOCTEH U (DYHKINI KaK XapaKTePUCTUKH MPOIIECCOB.
OpnHonapaMeTpuyecKue ONTUMHU3AIMOHHBIE MAaTEMAaTUYECKUE MOJIENH MMOCTPOCHHBIE Ha
OCHOBE (PYHKITUU U UCCIeayeMbIe cpecTBaMu TuddepeHIInaIbHOT0 HCUUCIICHHS.

ok~



3auamue 3. [locmpoenue cmoxacmuieckux Mamemamuieckux mooenel 3a8Ucumocmett GeauduH
Matepuai a1t OCBOSHUS

1.

ok wn

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

Cxema KOHEUHOT0 YMClla PAaBHOBO3MOXHBIX UCXOJI0B.

Cxema GeCKOHEUHOr0 yKciia paBHOBO3MOXKHBIX HCXOO0B.

MogenupoBaHue TUCKPETHBIX CIy4alHbIX BEJIMYHH.

MonenupoBaHue paBHOMEPHBIX HENIPEPBIBHBIX CIIy4alHbIX BEJIUYMH.

HccnenoBanne HENPEepPhIBHBIX CIyYalHBIX BEJIMYMH HAa OCHOBE TI'padHuuecKoro
IIPEJICTaBICHUS INIOTHOCTH BEPOSITHOCTH.

3anamue 4. Ilepsuunas oopabomka cmamucmuseckou uHpopmayuu
Marepuan Uit OCBOCHUS

1.
2.

.

5.
6.

BapuanoHHbIE psAIbI U UX BUJBL.

I'paduueckoe u300pakKeHHE BAPUANMOHHBIX  PSAIOB:  TOJHWIOH, THCTOTPaMMa.
JnarpamMmel.

CpenHue BeIMUMHBI BApUALMOHHOTO psijia: cpelHss (BbIOOpOUHas), MeIMaHa, Moja.
Ilokazarenu Bapualuu BapUallMOHHOIO psAla: pa3Max BapbUPOBAaHHUA, AUCIIEPCHS,
cpelHee KBaJApaTUYHOE OTKIOHEHHE.

Cratuctuueckoe oueHuBanue. TOYHOCTh M HaZIE)KHOCTD OLIEHKH.

ToueuHble ¥ HHTEPBAJIbHBIE OLIEHKU IIapaMeTPOB I'€HEPaIbHON COBOKYITHOCTH.

3auamue 5. H3yuenue napamempos pacnpeoenenuti 6eiuyut Ha 0CHO8e blOOPOUHBIX OAHHBIX
Martepuan 115 OCBOCHUS

1.

2
3.
4.
5

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPUPYIOILasi TUIIOTE3bI.

Cratuctuyeckuil Kpurepuid. Y poBeHb 3HAUUMOCTH U MOILITHOCTh KPUTEPUSI.

OmmbKy epBOTro U BTOPOTo pojia.

Kputnueckast 061acth 1 06JaCTh IPUHATHUS TUIIOTE3HI.

[IpoBepka rumore3 0 paBEHCTBE 3HAYEHHUI MapaMETpOB paclpeieseHUil: CpaBHEHUE
CPEIHUX 3HAUYECHUI BYX F€HEPAIbHBIX COBOKYITHOCTEN MTPU U3BECTHBIX U HEM3BECTHBIX,
HO paBHBIX AMCTIEPCHUSIX (HE3aBUCHUMBbIE BHIOOPKH).

3auamue 6. H3yuenue césseu mexcoy 6eIuduHamMu Ha OCHOBE 8b100OPOYHBIX OAHHBIX
Martepuan 115 OCBOEHUS

1.
2.

3.

4.
S.

OyHKIIMOHANBHAS, CTATHCTUYECKAsI M KOPPEJAINOHHAS 3aBUCHMOCTb.

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

KospduureHnt xoppensuuu Kak IOKa3aTeldb TECHOThl M HANpaBlIE€HHUs CBS3H, €ro
CBOMCTBA.

Bri6opounsiii k03¢ duiinent panrosoii koppensuuu Crnupmena / Kenpama.
Bri6opounsiii koaddunueHT koppensuuu [upcona.

Bansmue 7. AnnpOKcuMauuﬂ 6e/IU4YUH Ha OCHo6e 6bl60p01{Hblx 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.



3anuamue 8. H3zyuenue xapakmepa pacnpeoenienuii 8eudUH Ha OCHOBe 8b100POUHBIX OAHHBIX
Matepuai a1t OCBOSHUS

1.
2.

3.

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

[IpoBepka rumoTe3bl 0 XapakTepe pacnpeesieHusl.

3anamusa  9-10. Mamemamuueckas obpabomka pe3yrbmamos HaOAOOeHUl (KOHMPObHOE

3anamue)

IIman npoBeneHus

OTYéTHI M KOJUICKTUBHBIC O6C}’)KI[CHI/I$I 110 BBIIIOJIHCHHUIO!

1

2.
3.
4.

HWTOTOBOW KOHTPOJILHON pabOTHI;
WUTOTOBOI'0 TBOPYECKOTO 33/IaHNS;
pedepatos;

MIPOEKTOB.

7. IlepeyeHb OCHOBHOW M JOMOJHHUTEJLHOWH Yy4yeOHOIi JuTeparypbl, UHTepHeT-pecypcoB,
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS AU CIUTITIUHBI

OcHoBHasi IUTEpaTypa

1. bensko U.B. Teopus BeposiTHOCTEN, MaTeEMAaTUYECKasi CTATUCTHKA,
MaTeMaTHYeCcKoe MporpaMMupoBanue [ DneKTpoHHbIN pecypc]: yueObHoe mocobue / 1.B.
benbko, U.M. Mopo3zosa, E.A. Kpumranosuu. — Munck: HoBoe 3nanue; M.: UHOPA-
M, 2016. —299 c.

URL.: https://znanium.com/catalog/product/542521

2. BBeneHue B MaTeMaTHYeCKOE MOJICTUPOBaHUE [ DIEKTPOHHBIN pecypc] : yueOHoe
noco6ue / nox pexn. [1.B. Tpycosa. - Mocksa : Jloroc, 2004. - 439 c.

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

3. TI'pec I1.B. Marematuka i 6akanaBpoB: YHUBEPCATIbHBIN KypC /Ul CTYACHTOB
TYMaHUTAPHBIX HAMpaBJICHUN [ DIEKTPOHHBIN pecypce] : yueOHoe nocodue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

JlonoTHUTEIbHASI JIUTEPaTypa

1.

AxTsamoB A.M. MaremaTka Jyisi COLMOJIOTOB U 3KOHOMHCTOB [ DJIEKTPOHHBIN pecypc] :
yuebHoe nmocobue / A.M. AxtamoB. — M.: ®uszmarnut, 2008. — 464 c.
URL.: http://biblioclub.ru/index.php?page=book&id=82271

Ko63apes A.U. Ilpuknagnas MaremMaTHdecKkasi CTaTUCTUKA [DIEeKTpOHHBIN pecype] : M.:
du3MaTiIuT, 2012. - 816 c. URL:
http://biblioclub.ru/index.php?page=book red&id=82617

KouetrkoB E.C. Teopusi BepoATHOCTEH W MaTeMaTU4yecKasi CTAaTUCTUKA [DINEKTPOHHBIN
pecypc]: yae6nuk / E.C. Kouetkos, C.O. Cmepunnckas, B.B. CokomnoB. — M.: DOPYM :
NH®PA-M, 2021. — 240 c. URL: http://znanium.com/bookread2.php?book=1245262
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