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1 I_Ie.Jm, 3alaYi U IVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqunﬂ nmo TMCHOMIIJIMHE

Heabro muctuminabl «MaTeMaTHYeCKHe METOIbI aHATN3a JTaHHBIX» SBISAETCS YriTyOneHne
3HaHUI NPUKIaHOW MaTeMAaTHYECKOM CTAaTUCTUKH, pAaCIIMPEHNE YMEHHUI U HAaBBIKOB ITPAKTUYECKOTO
pelieHys 3a/1a4, BOZHUKAIOIKX B TYMAHUTAPHBIX U COLIMATIbHO-I)KOHOMUYECKUX HAyKaX, CBA3aHHbIX
¢ 00pabOTKOW MHOIOMEPHBIX J1aHHBIX.

3agauu AMCUUIIIMHBL — OCBOEHUE METOJI0JIOTUH pa3padOTKU U pealu3allii CTATUCTUYECKUX
METOZ0B 00pabOTKM M aHalM3a MHOTOMEpHBIX JAHHBIX, — pa3paboTka U aHaiu3 3(pPEeKTUBHOCTH
CTaTUCTUYECKUX METOJOB aHallu3a MHOIOMEPHBIX JaHHBIX, a TaKXke OTpabOoTKa HaBBIKOB
IOPUMEHEHHs] 3TOM METOJOJOTMM B HAyYHBIX HMCCIEIOBAaHMAX MU PELICHWU NPaKTHUECKUX 3ajad
00pabOTKM JAaHHBIX M MaTeMaTUYECKOTrO MOJEIMPOBAHUSA, BO3ZHUKAIOIIUX B TYMaHUTapHBIX U
COLIMAJIbHO-9)KOHOMHUYECKUX HayKaxX; — (POPMHPOBAHHE YMEHHS CAMOCTOSITENIBHO pa30oMpaThcs B
UMEIOLINXCS KOHLETINAX, METO/IaX U MOJAEIAX MPHUKIAJHOTO CTATUCTUYECKOTO aHaIu3a JaHHBIX U
NPUMEHATh MX JUIS PEIIeHUs MPUKIAAHBIX 3a/a4, POBOJAUTH Hay4yHbIE HCCIIEOBAHUS B 00JacTH
pa3paboTKU U MPUMEHEHUS] METOJI0OB MaTEMAaTUYECKON CTaTUCTUKU

OGy‘-IeHI/IC 10 AUCHUIIIINHE «MartemaTnueckue MCTOABI aHAaJIM3a NAHHBIX)» HAIPABJICHO Ha
dbopMupoBaHUE Y O0OYJAIOIINXCS CIESTYIONTUX KOMIICTCHITHH:

Koa v HaumMeHoBaHHue KOMIIETEHIINIA NHauKaTopbl 10CTHKEHUSI KOMIIETeH N
OIIK-8. Criocoben pa3pabaTbiBaTh NOIIK-8.1. 3HaeT OCHOBHBIC TEXHOJIOTHH
QITOPUTMBI U IPOTPAMMBI, TPUTOIHBIE IS CO37aHMS U BHEAPEHUs HH(POPMAIIMOHHBIX
HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/Iﬂ CHUCTEM, CTaHI[apTI)I praBJ'IeHI/ISI KN3HCHHBIM

LUKJIOM UH()OPMALIMOHHON CUCTEMBI.
NOIIK-8.2. YMeeT npoeKTupoBaTh OJI0K-
CXEMBbI AJITOPUTMOB, OLICHUBATh
MIPOU3BOAUTENBHOCTD aJITOPUTMOB U 3aTPATHI
naMsITH Ha paboTy alropurTMa,
pa3pabarbIBaTh MPOTrpaMMbl HA OCHOBE
CIPOEKTHPOBAHHOTO AJITOPUTMA U TPOBOAUTH
OTJIaJIKy MIPOTrpaMMBbl, IPUMEHSITh METOIbI
CHUCTEMHOI'0 aHAJIM3a U MaTeMaTHYECKOT0
MOJICTTUPOBAHUS TPU Pa3padOTKe U
skcrutyatanuu C, mpoBOAUTE CTPYKTYPHBIN
aHam3, QyHKIMOHAIBHBIN aHATH3,
00BEKTHO-OPUEHTHPOBAHHBIN aHATU3
HEPAPXHHU KJIACCOB. OCYILECTBIISIT
OpraHU3aI[MOHHOE 00eCTIeYeHUE BHIOIHEHUS
paloT Ha Bcex CTaAMAX U B Ipoleccax
KU3HEHHOTO LKKJIa HTHPOPMAITMOHHOMN
CUCTEMBI.

NOIIK-8.3. BnageeT HaBbIKaMu pa3pabOTKH
IpOTpaMM, OCTPOCHHUS OIIOK-CXeM
QJITOPUTMOB U OLICHKH MPOU3BOJAUTEIHHOCTH
aJITOPUTMOB, PAOOTHI ¢ YHU(DHUIIMPOBAHHBIM
S3BIKOM BU3YaJIbHOT'O MOJIETTUPOBAHUS,
COCTaBJICHUS [JIAHOBOW M OTYETHOU
JIOKYMEHTAIUU 110 YIPABICHHUIO POEKTaMHI
co3aanust HH)OPMAIIMOHHBIX CHCTEM Ha
CTaAMUSIX )KM3HEHHOTO [IUKJIA.

[TK-6. CiocobeH ocyIecTBIsITh NIIK-6.1. 3HaeT: TeopeTHUECKUE OCHOBBI
KOHIENTYyaJabHOe, HDYHKIIMOHATIHLHOE U MPOEKTUPOBAHMSI KPYITHOTO MaciiTada u




JIOTUYECKOE IPOEKTUPOBAHUE CUCTEM
CPEIHEro U KpyIMHOTo Maciirtadba u
CJIOKHOCTHU

CJIOXHBIX CHCTEM; CTAaHIAPTHI OPOPMIICHHUS
TEXHUYECKUX 3aJaHHI; METOIbI
KOHIIENTYaIbHOTO, (DYHKITMOHALHOTO H
JIOTUYECKOTO MPOCKTUPOBAHUS CUCTEM;
METO]TbI TECTUPOBAHUST; MEXKTYHAPOTHBIE
CTaHAapTHl HA CTPYKTYPY JOKYMEHTOB
TpeOOBaHUIT; HOPMATHBHBIC U METOAMYCCKHC
MaTepUabl O CO3aHUIO TOKYMEHTOB
TpeOOBaHUI K CHCTEMaM;

METO/IbI OI[EHKU KauyecTBa MPOTPaMMHBIX
CUCTEM; CIIOCOOBI MacIITaOMPOBAHUS
MH(GOPMALIMOHHBIX CUCTEM JJISl yueTa UX Mpu
JIOTUIECKOM MTPOCKTHPOBAHHH.

NIIK-5.2. YMeeT: popMynupoBaTh LEH,
MCXOJIA U3 aHaMu3a npodiiem, moTpedHoCcTe!
¥ BO3MOKHOCTEI; pa3pabaThiBaTh TEXHUKO-
HKOHOMUYECKOE 0OOCHOBAHMUE;
JIEKOMITO3UPOBATh (PYHKITNU Ha TTOA(PYHKITUH;
IITOPUTMHU3UPOBATH ACSITEILHOCTD;
pa3pabaThIBaTh CTPYKTYPhI TUIIOBBIX
JIOKYMEHTOB; UCTIOJHSATH PyYHBIC TECTBI,
MIPOEKTHUPOBATh U Pa3padaThIBATh CIOKHbBIE
CHCTEMBI; UCTIOJIB30BATh OCHOBHBIC TPUEMBI
web-nu3aiina. BHenpsaTe rpadgudeckue,
3BYKOBBIE, aHUMAaIIMOHHBIE OOHEKTHI B
cuctemy; (hOpMHUPOBATh HHTEPAKTUBHBIE
61oku web-pecypca; pazpadaTbIBaTh MOJEITH
KOHIICTITYaIbHOU, (PYHKITMOHAIBHOU 1
JIOTUYECKOU apXUTEKTYPhI CUCTEMBI,
CIPOEKTUPOBATH HH()OPMALIMOHHYIO CUCTEMY
JUTSI 32IaHHOTO TPEATNPUATHS TI0 3aIaHHBIM
XapaKTEpUCTHKAM C IIOMOILBIO
KOH(UTYPUPOBAHUS U MIPOTPAMMHUPOBAHUS.
HIIK-5.3. Biageet: HaBbIKaMU
KOHIENTYaJIbHOTO, ()YHKIIMOHATEHOTO U
JIOTUYECKOTO MPOEKTUPOBAHMUSI; CPEACTBAMHU
aBTOMaTtu3anuu npoekruposanus [10,
paboTsl co cpeacTBamu Internet u Web-
TEXHOJIOTHH JIJIsl pelIeHUs 3a/1a4
npodeccroHaNbHOM e TeNbHOCTH;
HABBIKAMU TPOEKTUPOBAHUS CXEMBI
MOCJIEOBATEIILHOCTEH, COCTOSHUI 1
B3aUMOJICUCTBUII KOMIIOHEHTOB CUCTEMBIL.

2 MecTO IUCHUIUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

I[I/ICLII/IHJ'II/IHEI OTHOCUTCA K 4YacCTu,

¢dbopmupyeMoil yuyaCTHHKaMH 00pa3oBaTeIbHbBIX
oTHomIeHUH Onoka bl.2 ¥ MEeXTUCHUIUIMHAPHO CBA3aHA C MOAJEPKUBAIOIIMMU JUCIUIUIMHAMU:
S3BIKM [IPOTPAaMMMPOBAHUS, POSKTUPOBAHUE M aJIMUHUCTPHPOBAHUE 0a3 AAHHBIX, TEXHOJIOTHU U
METOJIbl NPOrpaMMHUPOBAaHUS U TMOCJIEAYIOIIMMH JUCHUIUIMHAMU: METOJbl PacIpereIeHHOIo

XpaHCHUA U napannenLHoﬁ O6pa6OTKI/I JaHHBIX 1 MCTOJbl MAallIMHHOI'O 06yquI/151.




3 CrTpykrypa U cofep:KaHHue QU CHUNINHBI

OO6mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAUHUITHI (144 vaca).

3.1 Buabl y4eOHOM padoThI M TPYA0EMKOCTD /1JIs1 04HOI (opMbI 00yUeHUs

Ne . KoauuectBo CemecTpbl
Bua yueOHoii padoThI
n/n 4acoB 5 cemecTp
1 | AyauTopHble 3aHATHS 54 54
B ToMm uncne:
1.1 | Jlekuu 18 18
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS 18 18
1.3 | JIaGopaTopHbI€ 3aHATUSA 18 18
2 | CamocrosiTesbHas padoTa 90 90
3 | lIpoMexkyTOUYHAS ATTECTALMSA
3auer/mud.3auer/IK3aMeH IK3aMEH
Hroro: 144 144
3.2 TemaTu4eckuii IJIAH U3y4YeHHU S TUCHUILIMHBI I OYHOU (POPMBbI
o0yueHust
TpynoemMKoCTh, 4ac
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1 Pacnpenenenue BeposaTHOCTEM 18 2 2 2 12
CIIYYaiHBIX BEJTUYHH
2 OLeHKH mapamMeTpoB pacipeaeaeHun 20 2 2 2 12
BEPOATHOCTEMN
3 MeTtoabl aHaiIM3a 3aKOHOB 20 2 2 2 12
pacnpenesieHus: BEpOsSTHOCTEN
CIIyYaiHbIX BEJTUYHUH
4 IIpoBepka runoTe3 o 3HaUCHUAX 20 2 2 2 12
apaMeTpOB paclpeIeIeHUs
5 Meroas!l uccnenoBaHus CBA3EH MEXKAY 20 2 2 2 14
CIIy4YalHBIMH BEJIMYMHAMH
6 CraTucTUYEeCKHE METOILI aHaIn3a 22 4 4 4 14
MHOTOMEPHBIX JaHHBIX
7 OreHrBaHME TUIOTHOCTH M (PYHKITUN 24 4 4 4 14
BEPOSITHOCTH
Hroro 144 | 18 18 18 90




3.3 Conepxkanmne JTUCHHUILINHBI

[IpenBapuTenbHbIe 3aMeYaHNsl BEPOITHOCTHOI'O M CTATUCTUYECKOTO XapaKTepa.

HuckpeTtHblie pacnpenenenusa. HenpepblBHbIE pacnpeaeieHUsI.

OO6ume 3amevanus. OLEHKH THIIa MaKCUMaJIbHOTO IipaBonooous (M-oueHku). JInneitnbie
KOMOMHAIIUY MOPSIIKOBBIX cTaTUCTHUK (L-onenkn). OueHky, mojrydaeMble B paHrOBbIX Kputepusx (R-
onieHKN). OLEHKN MeTo/la MUHUMaJIbHOTO paccTosHus (R-onenkn). baiiecoBckoe onieHnBaHue.

PobGactHocTh B cratuctuke. OOmpie OCHOBBL. 3adeM HY)XHBI pOOAcTHBIE MPOIETYpPHI.
KayectBenHast pobactHocTh. KonmuectBeHHass pobGacTtHOCTh. MH(pUHHMTE3eMallbHBIE ACMEKTHI.
OOmass unes BbIYUCIEHUS poOacTHBIX OIEHOK. PobactHocTh M-oueHok. Ilapamerpuueckas
mpolieIypa OTOPaKOBKH aHOMAJIbHBIX HAOII0ICHU

OO01u11e KpUTEPUH COTIacus

CrienmanbHble KPUTEPUU COTIIACUS

CpaBHeHuE MapaMeTpOB paclpeacIeHusl.

Henapamerpudeckne KpuTepuu OJHOPOIHOCTH CTAaTUCTUYECKUX JaHHBIX. Kpurepuu Tpenna
U CIIy4yalHOCTH. ToJIepaHTHBIE IIPEIEIIbI.

JlucriepCMOHHBIN aHATU3

KoppensuuonHslil ananus

Perpeccuonnslit ananus

Metoapl CHWXKEHHMS pa3MepHOCTH. Meroasl (QakTOPHOTO aHaiau3a. MHOTroMepHOe
LIKaJIUPOBAHUE.

OrneHrBaHue MIOTHOCTH M (PYHKUIUHU BeposITHOCTU. [lapameTrprueckue OLEHKH TUIOTHOCTH.
['ucTtorpamMmel U siiepHbIE OLICHKH TJIOTHOCTH. CBOMCTBA SIIEPHOM OLIEHKH OJJTHOMEPHOW MIIOTHOCTH
Bri6op mmpunsl okHa. Pedepentnrie sBpuctuueckue mpasuia. [loacranoBka. KpoccBanuganus Ha
OCHOBE HAMMEHBIINX KBaapaToB. Kpocc-Banuaanus Ha OcHOBE mpaBaonofodus. byrcrpanosckue
MeToabl. YacToTHas U siAepHast OLleHKa (PYHKLMHU BEPOSITHOCTU. SJiepHOE OILICHWBAaHHUE IJIOTHOCTH B
Cllydae CMEHIaHHBIX JUCKPETHBIX M HENPEPBIBHBIX JaHHBIX IlocTpoeHnMe HOBEPUTEIBHBIX
uHTepBanoB Ilpoknsatue pazmepHocTd. OLeHUBaHUE YCIOBHOW IJIOTHOCTH. SA€pHOE OLiEHHMBaHKE
YCJIIOBHOM TUIOTHOCTH. SlaepHoe oleHuBaHWE (YHKIIMK YCIOBHOTO pacrpeeneHus. SmepHoe
OLICHUBaHME yCIOBHOM KBaHTWIN. Moienn OMHApHOTO BBIOOPA U CUETHBIX JAHHBIX.

3.4 TemaTuka NpakTHYECKUX U JIAOOPATOPHBIX 3aHATHI

JIaGopaTopHbIe 3aHATHS HE IPEAYCMOTPEHBI YUEOHBIM IIITAHOM.

[IpenBapuTenbHble 3aMe4aHus 00 UCHOIb3yEMOM MaTEMAaTUYECKOM armapare.

MHoroMmepHoe HOpMallbHOE pacmpeneneHue. PacnpeneneHue JIUHEHHOWM KOMOWHAIIUU
HOPMAJIbHO PpAaCHpElEICHHbIX BEIWYMH; HE3aBUCHMOCTb BEJIWYMH;, 4YacCTHBIE pacHpeleNICHNUS.
VYcloBHBIE pacTpeieNeHusi 1 MHOKECTBEHHBIH KOA(PQUIIMEHT KOppeNannuu. XapaKTepuCcTHIecKast
(bYHKLHS; MOMEHTBHI.

HccnenoBanue CBOMCTB  OLEHOK IapaMETPOB  PACHPEICICHUN  BEPOSTHOCTEW IO
SMIIMPUYECKUM JaHHBIM

baitecoBckoe onieHMBaHuE

DKcIepUMEeHTaAIbHOE HCCieI0BaHne pOOACTHOCTH OLIEHOK

Kputepun npoBepky OTKIOHEHUS paclpeleeHUsl OT HOPMAJIbHOTO 3aKOHa

CrienmanbHble KPUTEPUU COTIIACUS

[TonOop KpUBBIX pacpeneacHus! BEpOSTHOCTEHN MO IKCIEPUMEHTATbHBIM JAHHBIM

JlucniepcuoHHBIN aHaIU3

KoppensaunonHsii ananus

Anroputmbel  BocctaHoBieHusi perpecun. MHK. Henapamerpuueckas perpeccus.
MmuoromepHass nuHeiiHass perpeccus. HenuneilHble 00001IeHUS JUHEHHONW  pErpeccHi.
Jloructuueckas perpeccus

MeTozap! CHUKEHHUST pa3MEepHOCTH. MeToibl (hakTOpHOTO aHAIN3a.

MHOromMepHO€e IKaIUpOBaHUE.



OI_IGHKa IJIOTHOCTU COBMCCTHOI'O PACTIPCACIICHUA

4 YdyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIeYeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThbI

1. ®enepanbublii 3akoH 0T 29 nexadps 2012 roga Ne 273-03 «O6 ob6pazoanuu B Poccuiickoit
Oenepanun» (C I3BAMEHEHUSIMU U JIOTIOTHECHUSIMU );

2. denepanbHblil TOCYAapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHAAPT BHICIIEr0 0Opa30BaHUSA -
OakanmaBpuat 1o HampasieHuto noAarotoBku 09.03.01 MHpopmaTtrnka u BEIYUCIUTEIbHAS TEXHUKA,
yTBepkAcHHbIN [Iprkazom Munuctepcra oOpa3zoBanus u Hayku PO ot 19 centsa6ps 2017 r. N 929
"O0 yTBepkIeHUH (eaepabHOTO. .. Penakius ¢ m3meHerusimu N 1456 ot 26.11.2020.

3. Ilpukaz MunuctepctBa oOpa3oBanuss U Hayku PD ot 05 ampens 2017 r. Ne 301 «O6
yrBepkaeHun llopsaka opraHuzalvd M OCYIIECTBICHHUS 00pa30BaTENbHOM JEATEIBHOCTH IO
00pa3oBaTesIbHBIM MPOrpaMMaM BhICILIEr0 00pa30BaHus — MporpaMmam OakajiaBpuara, mporpaMmamM
crenuainuTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsimok MpoBeNEHMs TOCYIApCTBEHHOM HTOrOBOM aTTecTalMu MO 00pa3oBaTeIbHBIM
porpaMMaM BBICHIETO0 00pa30BaHUsl — MporpaMMaM OakallaBpuaTa, MporpaMMaM CIelHaInTeTa U
porpaMMaM MarucTpaTypbl, yTBepKIeHHbIH npukazoM MunoopHayku Poccun ot 29 urons 2015 .
Ne 636;

5. TlonoxxeHue O MPAKTUYECKOW MOATOTOBKE OOYYAIOIIUXCS, YTBEPXKIEHHOE NPUKA30M
MunuctepcTBa Haykd M BbIclIiero oOpaszoBaHusi Poccuiickoit ®epepanun 1 MuHuctepcrsa
npocsenienus Poccutickoit denepanuu ot 5 aBrycta 2020 r. Ne 885/390.

4.2 OcHOBHas JUTEPATYypAa

l'acanos, D. D. HHTemIeKTyanbHbIe CHCTEMBL. Teopusi XpaHEHHs U TOMCKa WH(POPMAIIHH :

yueOHuK ans By3oB / O. D. 'acanos, B. b. KyapsBues. — 2-e uzn., ucnp. u gomn. — Mocksa :
NznarensctBo FOpaiit, 2026. — 271 ¢. — (Bricmiee o6pa3oBanue). — [ISBN 978-5-534-08684-3. —
Tekcr : onextpoHHbli // OOpazoBarenbHas minatgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/584574 (nara obpamenus: 11.02.2026).

Tpodumos, B. B. NnTennekryanbHble CUCTEMBI OJACPKKU MPUHATHS pernenuid. Lludposas
TpaHchopmanys, UCKYCCTBEHHBI HMHTEIUIEKT : ydueOHuK it By3oB / B. B. Tpodumos, E. B.
Tpodpumosa. — Mocksa : U3narensctBo FOpaiit, 2026. — 199 c¢. — (Briciiee obpa3oBanue). —
ISBN 978-5-534-21777-3. — Texcr : anekTponHbi // Obpa3oBatenbHas iardgopma KOpaiT [caiT].
— URL: https://urait.ru/bcode/590642 (nata obpamenus: 11.02.2026).

4.3 lonoiHUTEJIbHAS JJUTEPAaTypa

lNanmmackapos, O. I'. AHanu3 U IpOEKTHPOBAHUE CUCTEM C UCTIOIb30BaHneM UML : yueOHUK
i By30B / O. I'. T'anuackapos, A. C. BopoOseB. — MockBsa : M3narensctBo FOpaiit, 2026. — 125
c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-14903-6. — Tekct : SIEKTpOHHBIA //
OOpasoBarenpHast mnatrgopma FOpaiit [caitir]. — URL: https://urait.ru/bcode/588976 (mara
obpamenus: 11.02.2026).

Habarosa, /I. C. MaTtemartnueckue U MHCTPYMEHTAIbHBIE METOJIbI MOAJICPKKU MPHUHATHUS
pemeHuit : yaeOHUK U ipakTukyM 11 By30B / [[. C. HaGaToBa. — Mocksa : M3znarenscTBo FOpaiiT,
2026. — 292 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-02699-3. — TekcT : 31eKTpOHHBIN
/" ObpazoBarenbHas miargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/583202 (nmata
obpamenus: 11.02.2026).

4.4 JjieKTpOHHBIE 00pa3oBaTeJbHbIE PeCYPChI

DOP https://online.mospolytech.ru/enrol/index.php?id=278
OBC IPR SMART (https://www.iprbookshop.ru/)

OBC Jlans (https://e.lanbook.com/)



https://online.mospolytech.ru/enrol/index.php?id=278

ObpazoBarenbHas miatdopma KOpaiit. st By30B 1 ccy3oB (https://urait.ru/)

4.5 JIunieH3uoHHoe HW  CBOOOJAHO  pacHpocTpaHsieMoe  MNPOrpamMMHoOe
odecrieyeHue

Visual Studio Code

Bpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 11 3aMycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Python 3.10

Anaconda

PN R

4.6 CoBpemMenHble npodeccuoHabHbIe 0a3bl JaHHBIX U UHQOPMAIMOHHBIE
CIIPAaBOYHbIE CHCTEMbI

https://www.elibrary.ru/
http://www.machinelearning.ru/

N —

S5 MarepuajbHO-TEXHHYECKOE O0ecleYeHue

Jlia npoBeaeHust 1ab0OpaTOPHBIX pabOT U CaAMOCTOATEIbHONW pabOThl CTYJEHTOB MOIXOAST
ayJIUTOPUHU, OCHAILEHHbIE KOMIIBIOTEpAMH C MPOrPaMMHBIM 00ECHeuYeHHEM B COOTBETCTBUU CO
CIIUCKOM B IyHKTE 4.5 ¥ MOAKIIOYEHHbIE K UHTEPHETY.

Yuciao paboynx MecT B ayAUTOPUU JIOJKHO OBITh JOCTATOYHBIM JJisi OOecredYeHus
WHAMBUyaIbHON pabOThI CTY/AEHTOB.

Pabouee mecTo npenoaasaresns JOKHO OBITh OCHALIEHO KOMITBIOTEPOM € HOJKIIOUEHHBIM K
HEMY IPOEKTOPOM HJIM WHBIM aHAJIOTHYHBIM 10 ()YHKIIMOHAILHOMY HAa3HAYEHUIO 000PYOBaHUEM.

6 MeTtoanueckne peKOMeHIANNH

6.1 Meronuyeckne peKOMEHIANMH IJIfl TNPeENoAaBarTesis MO0 OPraHU3alHU
00y4eHus

1. IIpu mOATOTOBKE K 3aHATHUSM CIEAyeT MpeIBapUTENbHO MpopaboTaTh MaTepua 3aHATHUSA,
MPEeAyCMOTPEB €ro MoJladyy TOYHO B OTBEACHHOE ISl 3TOTO Bpemsi 3aHsTHs. CienyeT moAroTOBUTh
HEOoOXOUMbIe MaTepuajbl — TEOpPETUYECKUe CBEACHMS, 3a1auu U ap. [Ipu mpoBeneHun 3aHATHA
ClielyeT KOHTPOJIMPOBATh MOJady Marepualia U pelleHHe 3aJaHhil ¢ y9eTOM y4eOHOrOo BPEMEHH,
OTBEACHHOTO JJIsl 3aHATHS.

2. Tlpu mpoBepke pabOT W OTYETOB CJEAYEeT YYHUTHIBATh HE TOJHKO NPABHIBLHOCTH
BBIMIOJIHEHMS 3aJaHuil, HO M ONTHUMAJIbHOCTh BBHIOPAHHBIX METOJOB pEIICHUS, NPABUIHLHOCTH
BBITIOJTHEHHSI BCEX €r0 LIAroB.

6.2 MeToanyeckue PpeKOMEHJAIUU Ui OOyYAIOIIUXCHA IO OCBOEHHIO
AMCUMILTAHBI

I/I3yquMe AUCHUILINHBI OCYHICCTBIIACTCA B CTPOIOM COOTBETCTBHUU C HGHGBOﬁ YCTaHOBKOﬁ B
TECHOM B3aUMOCBSI3H yueOHbBIM Mm1aHOM. OCHOBOI TEOPETHUECKON MOATOTOBKH CTYIEHTOB SIBISIOTCS
JIEKIIMH U CaMOCTOsITEIbHAs padoTa.

B mporecce caMoCTOSITETbHONH pPa0OThI CTYINEHTHI 3aKPEIUISIOT W YIUIYOJSIOT 3HAHHSA,
IIOJIyYEHHBIE BO BPEMs ayIUTOPHBIX 3aHATHUM, TOTOBITCS K IMPOMEXYTOYHOW aTTECTALMH, & TAKXKE
CaMOCTOSITEIILHO U3YYalOT OTACIbHBIC TEMbI yUEOHOH MPOrpaMMBbl.


https://www.elibrary.ru/

Ha zamsgtusax CTYACHTOB, B TOM YHCJIC MpCANOJIaratomux MPaKTUYCCKYI0 ACATCIbHOCTD,
OCYIIECTBIISIETCS 3aKpETJICHUE TOJTYyYEHHBIX, B TOM YUCIIE U B IPOIIECCE CAMOCTOSITEILHOM pabOThI,
3Hanuil. Oco0oe BHHMaHHE OoOpalaeTcss Ha pa3BUTHE YMEHUH M HABBHIKOB YCTAHOBJICHHUS CBSI3U
MOJIO’KEHUHN TEOPHH ¢ MPO(dhecCHOHATBHON e TENbHOCTHIO OYYIIEro CreluaInucTa.

CamocrosTenbHas paboTa OCYIIECTBISAECTCS MHIAMBHIYadbHO. KOHTPOIB caMOCTOSTEIHHOM
paboTHI OpraHu3yeTcs B IByX GopMax:

. CaMOKOHTPOJIb U CAMOOIICHKA CTY/ICHTA;

. KOHTPOJIb CO CTOPOHBI TTPENoaBaTesiel (TEKyIUi U IPOMEKYTOUHBIH ).

Texynui KOHTPOJIb OCYLIECTBISAETCS HA Ay IUTOPHBIX 3aHATHUIX.

Kputepusmu orieHKH pe3yabTaTOB CaMOCTOSITEIbHOM pabOThI CTyI€HTA SBISIOTCS:

. YpOBEHBb OCBOCHUS CTYJIEHTOM y4eOHOr0 MaTepHana;

. YMEHHUSI CTyJIEHTa WCIOJNB30BaTh TEOPETUYCCKHE 3HAHHWS TIPU  BBITIOJHCHUHT
MPAKTHYECKUX 3a7a4;

. c(OPMHUPOBAHHOCTH KOMITETEHIIHIA;

. odopmIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSIMH.

[IpuBeTcTBYyeTCs 00CYKIEHHE CaMUX 3aJaHUil ¢ IPYTUMU CTyJI€HTaMU: MOXHO KakK JaBaTh,
TaK ¥ MOJIy4aTh COBETHI MO OOIIEH CTpaTeruu BHINIOJHEHHWS W HW3yYeHUs Marepuala, JaBaTh W
MOJTyyaTh MOMOIIb B oTiaake. OAHAKO MHUCAaTh KOJA CTYACHT JIOJDKEH CaMOCTOSTENbHO. JlenuThes
KOJIOM WJIU MUCATh €r0 COBMECTHO 3aMpeIEHO.

7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToAbI KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUs

[IpuBeneHHbIC HIKE TPaBUIIA BHICTABJICHUS OIICHOK M OIMO3AaHUN MOTYT OBITh H3MEHEHBI,
€CIIM TPEeINo/aBaTe)ib COYTET ATO HEOOXOAMMBIM. BakHO, 4YTOOBI CTYACHTBI PETYJISPHO
IPOCMAaTPHUBAJIH IJIaH Kypca, BeutoskeHHBIH B CJ1O, Ha ipeiMeT ero 0OHOBIICHUS MM U3MEHEHHUSL.

JIOCTH)KEHHE KOMIIETCHIIMH OIICHUBAETCSI C MOMOIIBIO JIAOOPATOPHBIX PadOT U PyOEKHBIX
koHTposiei. Mumukaroper MOIIK-8.1, HOIIK-8.2, HOIIK-8.3, WIIK6.1, WIIK6.2, WIIK6.3
3aJI0’KCHBI B TeMax 1-7.

B cooTBeTCTBHH C TJIAaHOM Ha TUCIMILIMHBI CTYACHTAM BBIIAIOTCS 3aJJaHNs Ha TAO0paTOpHBIE
pabotel. [Tomumo TpeOoBanmii U onucanus (QyHKIMOHANA B pabOTe yKa3aH KpailHUN CPOK CIavH.
Jnst cnaun maGopaTOpHOM pabOThl CTYJEHTY HEOOXOIMMO TMPHUCIATh CCHUIKY Ha PEMO3UTOPUN B
GitHub Classroom u Ha XOCTHUHI, T/€ pa3MelleH pe3ynbTaT padoThl C peaTrn30BaHHBIM
(GyHKIIMOHAJIOM, OIIMCAaHHBIM B 3a/laHuu. PaboTta cunraercs ciaHHON eciau B Hell peanu3oBaHo 80%
u Oosniee TpeOOBaHUH M (DYHKIMOHAIA, ONMCAHHOTO B 33aHUH.

CTyneHThl JOJDKHBI 3apaHee coo0IaTh O TOM, YTO Y HUX MOTYT BOSHHKHYTH TPYAHOCTH CO
CBOCBPEMCHHOW clavell 3aJjaHus WIM TMpoekTa. [Ipu HamWMuuMu peajbHbIX MPUYUH 3aJCPIKKU
CTYACHTaM CJIElyeT KaK MOXXHO CKOpee CBSA3aThCsl C IPEToAaBaTe]ieM W OOCYAWTh BO3MOKHBIC
YCIIOBHSL.

7.2 llIkajia ¥ KPUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00y4eHUs

[IpomexyTouHas aTTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOJUTCS IO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUAOB Y4eOHOH palOOTHI, MPEeIyCMOTPEHHBIX YYEOHBIM IUJIAHOM IO JaHHON
JUCLUILIMHE (MOYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIEBAEMOCTH B
TeyeHne cemectpa. OIeHKa CTeNeHH TOCTHKEHHUS OOYYaloUIMMUCS TUIAHUPYEMBIX pPE3yJIbTaTOB
o0ydeHHs MO AUCUMIUIMHE (MOIYJI0) NPOBOAUTCSA IPENOJaBaTeNIeM, BEIYLIUM 3aHATHUSA I10
TUCITUIIMHE (MOYJII0) METOAOM DKCIEPTHOM OLEHKH.

[To uroram mpoMexyTO4YHOM aTTecTalUy M0 AUCLUUIUIMHE (MOJYJII0) BBICTABIISETCS OLIEHKA

KOTIIMYHO», «XOPOIIO0», «yAOBJICTBOPUTCIBHO» HUIIN «HCYJOBJICTBOPUTCIIHLHOY.
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K HpOMe)KyTO‘-IHOI\/'I aTTeCTAllU OOIYCKAIOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBIINEC BCC BUBI

y4eOHOIM paboThl, MPETyCMOTPEHHBIE pa0doYeii mporpaMMol MO TUCIUIUIMHE — BBITIOJHEHUE H

3aluTa IMPaKTUYCCKUX pa60T COIJIaCHO IOJYYCHHOMY 3aJaHUI0O C JOCTHIKCHHEM IIOPOroBOro

3HA4YCHHA OLICHKMU.

Mlkana
OlleHUBAaHUSA

Onucanue

OTINYHO

Cpennee 3HaueHue Uil BceX (POPMHUpPYEMBbIX HA MOMEHT IMPOBEIEHUS
aTTECTAIluy YPOBHEW KOMITETCHIINH — 5. BBITIOIHEHBI BCE BUIIBI YUEOHOM
paboThI, MpeyCMOTPEHHBIE YIeOHBIM TIaHOM. CTYIEHT JEMOHCTPHPYET
COOTBCTCTBUC 3H3HHI>1, YMGHI/II\/JI, HABBIKOB TPHUBCACHHLIM B Ta6nnuax
MoKa3aTeNed, omepupyer NpUOOPETCHHBIMU 3HAHUSIMH, YMEHUSIMHU,
HaBbIKaMU, IPUMCHACT UX B CUTyallUAX MOBEIINICHHON CIIOKHOCTH. HpI/I
3TOM MOTYT OBITH JOMYIIEHBl HE3HAYUTENIbHbIE OIMNUOKH, HETOYHOCTH,
3aTpyIHEHUS IPU AHATUTUYECKUX ONEpPalUsX, IEPEHOCe 3HAHUN |
YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHLIC CUTYallUM.

Xopomio

Cpennee 3HaueHue Uil BceX (POpPMHUpPYEMBbIX HA MOMEHT IMPOBEICHUS
aTTeCTally YPOBHEHW KOMITETEHITNH — 4. BBIMOJIHEHBI Bce BUIBI yUeOHOU
paboThI, MPEAYyCMOTPEHHBIC YIeOHBIM TUTAHOM. CTYIEHT IEMOHCTPHPYET,

HETOJIHOE, IPAaBUJIbHOE COOTBETCTBHE 3HAHWUN, yMEHMI, HABBIKOB
IPUBEICHHBIM B Ta0JIMLIAaX MMOKa3aTesel, 100 eciid IPpHU 3TOM ObLIU
JIOMYIIEHBI 2-3 HECYIIIECTBEHHBIE OMMOKH.

Y 10BIIETBOPUTEIIHHO

Cpennee 3HavyeHHe sl BceX (HOPMUPYEMBIX HA MOMEHT MPOBEICHUS
aTTECTaIllMy YPOBHEH KOMITETCHIIMH — 3. BBITIOJIHEHBI BCe BUIIBI YUEOHOM

paboThl, MpeayCMOTPEHHBIE YUeOHBIM MIIaHOM. CTYIEHT JEMOHCTPUPYET
COOTBETCTBHE 3HAaHMI, B KOTOPOM OCBEIIIEHa OCHOBHas, HamOoJee
Ba)KHast

4acTh MaTepHala, Ho TP ATOM JOMYIIEeHa OJIHA 3HAYUTENbHas OINOKa
WM HETOYHOCT.

HeynosieTBopuTeIbHO

He nocturHyto moporoBoe 3Hau€HHE XOTsA Obl Al OJAHOTO YpPOBHS
dbopMUpyEeMbIX Ha MOMEHT MPOBEACHUS aTTECTAIllMM KomreTeHuuid. He
BBITIOJTHEH OJIMH WJIM O0Jiee BUOB y4eOHOM pabOThI, MPEyCMOTPEHHBIX
yueOHbIM TUIaHOM. CTyIEHT JAEMOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HAHWI, YMCHHWI, HAaBHIKOB IMPHUBEJICHHBIM B TaOJMIAX IOKa3aTeJeH,
AO0IMYCKAITCA 3HAUYUTCIILHBIC OIJ_II/I6KI/I, MMPOABJIACTCA OTCYTCTBUC 3H3.HHI>1,
YMEHHI, HaBBIKOB IO psAy T[OKa3aTeled, CTYyJEeHT UCIbIThIBACT
SHAYUTCIIbHBIC 3aTPYAHCHUS ITPU OINICPUPOBAHUN 3HAHUAMU U YMCHUAMUA
IIPU X MEPEHOCE HA HOBBIE CUTYAIIHH.

7.3 OueHo4Hble cpeacTBa

7.3.1 Texymuii KOHTPOJIb
TUITIOBOE 3AJIAHUE Jlns kaxmoro Bapuanrta Tpedyercs:
1. IlpencraBuTh ONBITHBIC TaHHBIE B CTPYNIIMPOBAHHOM BHUJIE, pa30MB Ha K paBHOOTCTOSIIIMX

YaCTUYHBIX MHTCPBAJIOB.

2. Haiiti sMmnmpudeckyro GyHKINIO paclpeeIeHHs U TIOCTPOUTH €€ rpaduk.
3. [locTpoUTh MOJIUTOH U TUCTOTPAMMY OTHOCUTENIBHBIX 4aCTOT.

11



4. BeluuCIUTh METOZOM IPOU3BEACHUI YNCIOBBIE XapaKTEPUCTUKH BHIOOPKH: BHIOOPOUHYIO
CPEIIHIOI0, BBIOOPOYHYI0 M MCIPABICHHYIO AMCIEPCUM, BBIOOPOYHOE CpelHEe KBaJpaTHUYECKOE
OTKJIOHEHUE, KOd(PPHUIIMEHTH aCHMMETPUH U JKCIIECCa.

5. HaiiTu Toye4yHbI€ OLICHKH MapaMeTPOB HOPMAJILHOTO 3aKOHA PaclpeeIeHUs U INIOTHOCTh
BeposiTHOCTEH f(X).

6. IlpoBeputh, coriacyercs v MpUHUMaeMas TUIOTE€3a O HOPMAIbHOM paclpeesieHun
reHepaIbHOW COBOKYMHOCTH C SMIIUPUYECKUM pacIpeelieHHeM BBIOOPKH, WCIONB3Ysl KPUTEPHUH
[Tupcona u Konmmoroposa (pu yposHsx 3Haunmoctu 0,05; 0,01).

7.3.2 IlpomexyToUyHasi aTTeCTalus

KOHTPOJIBHBIE BOITPOCHI

1. Bugsl cmydaifHBIX COOBITHIA.

2. Kiaccuueckoe M CTaTHCTUYECKOE OINpPENEICHUs BEPOATHOCTH IOSBICHUS COOBITHUS.
OcHoBHbIE (HOPMYJITBI KOMOMHATOPUKH.

3. IlpuHIMNO CTaTHCTUYECKOM YCTOMYMBOCTH OTHOCHUTEIBHBIX 4acTOT. CBs3b M pasiauuue
MEXy KIACCHYECKUM U CTATUCTUYECKUM OIPENEICHUSIMHU BEPOSTHOCTH.

4. 'eomeTpHuEeCcKOE OTpeieIeHne BepoITHOCTH. 3aaa4ya brogdona.

5. Anrebpa coObituii. [ToHATHS CyMMBI M TpOU3BENEHHS COOBITHI, MX TreoMeTpuyecKas
uHTeprperanns. OCHOBHbIE 3aKOHBI aIreOpbl COOBITHH.

6. Teopema croxeHHs BEpOSTHOCTEH 11 HECOBMECTHBIX COOBITHIA. CIIeICTBHS U3 HEe.

7. Teopema CIIOKEHUST BEPOSITHOCTEH 711 COBMECTHBIX COOBITHH.

8. Teopema yMHOXEHHSI BEpOSITHOCTEH ISl 3aBUCUMBIX M HE3aBUCUMBIX COOBITHIA. [ToHsATHE
YCIIOBHOM BEPOSITHOCTH.

9. TeopeMma 0 BEpOSITHOCTH HOSBICHUS XOTS ObI OTHOTO COOBITHSI.

10. ®opmya MOJHOM BEPOATHOCTH.

11. ®opmyna bepnymnnu.

12. JlokanbHasi 1 HHTErpanbHas TeopeMsbl Jlamnaca.

13. Onpenenenue v TUIBI CIy4YalHbIX BeaU4MH. [loHATHE 3aK0HA pacnpeiesieHus cilydailHoM
BEIMYUHEL. Pan pacnipeneneHus.

14. UnaTerpanbHas GyHKIUS pacnpeaeiacHus: BeposTHocTel. OnpeeneHue, BeposiTHOCTHBIN
CMBICII U CBOMCTBA.

15. IInotHOCTB BeposiTHOCTEN. OnpesiesieHne, BEpOSTHOCTHBIN CMBICI U CBOKCTBA.

16. CBsi3b MeXy MHTErpaibHOM (YHKLIHEH pacmpelesieHUs] BEpPOSITHOCTENH U IIOTHOCTHIO
BEPOSITHOCTEH.

17. OnpeneneHue, BEPOSITHOCTHBIA CMBICII U CBOMCTBA MaTEMaTHYECKOI'O OKMJAHUS JUIS
JUCKPETHBIX U HEMPEPBIBHBIX CIyYalHBIX BEJINYMH.

18. Omnpenenenre, BEpOSATHOCTHBIM CMBICT M CBOMCTBA AUCTICPCHH.

19. bBuHOMMaNIBHBIN 3aKOH pacipeaeIeHuUs.

20. CpenHee M HaWBEpOSTHEHINEE 4YHCIA TOSBICHUW COOBITHS TNpPH OMHOMHAIBHOM
pacnpeelIeHuN.

21. 3akoH pacnpeanenenus Ilyaccona.

22. PaBHOMEPHBII 3aKOH paclpeeIeHNs] BEPOITHOCTEM.

23. noka3aTeJIbHBIN 3aKOH paclpeIeIeHNs] BEPOSITHOCTEM.

24. HopmanbHBbIN 3aKOH pacIpeiesieHUs BEpoATHOCTEH. BeposTHOCTE onaianus HOPMaJIbHO
pacnpenesIeHHON CIIy4YalHOW BEJIMYMHBI HAa TPOU3BOJIbHBIA KOHEYHBIN UHTEPBAL.
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25. BepoATHOCTb MNONAAAaHHUS HOPMAJIBHO PACHPEIECIICHHON ClydyallHOM BEIWYMHBI Ha
MHTEpPBAJl, CUMMETPUYHBIH OTHOCHUTEIBHO cpeaHero 3HadeHus. llpaBuno Tpex curm. Teopema
JIsanyHoBa.

26. IIpenenbHbIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

27. IlpeameT 1 OCHOBHBIE 3aJ]a4l MAaTEMaTUYECKON CTAaTUCTUKHU.

28. Ilonarue o BHIOOpOYHOM MeToie. ['eHepanbHas U BBIOOPOUHAsi COBOKYITHOCTH.

29. OcHOBHbIC TMOHATHS MaTeMaTHYEeCKOW CTAaTUCTUKU (BapUAllMOHHBIN psf, YacToTa,
OTHOCHUTEJIbHAS YaCTOTa, CTATUCTHYECKOE PacIipeicsieHUue BEIOOPKH).

30. Dmnupuueckas QyHKIUS pacrpeeseHus BEBIOOPKU U €€ CBONCTBA.

31. IloauroH 4acToT ¥ MOJIUTOH OTHOCUTEIbHBIX YaCTOT.

32. I'uctorpamMma 4acToT ¥ OTHOCUTEIBHBIX YacTOT.

33. ToueuHsle OIIEHKU apaMeTpoB pacnpeaeaeHus. TpeOoBaHus K OLICHKaM.

34. Beibopounas cpentssi. CBONCTBO YCTOWYMBOCTH BEIOOPOUYHBIX CPEIHUX.

35. BeibopoyuHas ¥ MCTIpaBIICHHAS TUCTICPCHUU.

36. UntepBanbHble OLEHKH. J[oBepUTENbHBIA WHTEpBAl M JIOBEpPHUTEIbHAS BEPOSTHOCTb.
[ToHsITHE TOUHOCTH OIICHKH.

37. IlocTpoeHne NOBEPUTEIILHOIO WHTEpBaja AJIs OLEHKM TI'€HEpPaJIbHON CpeaHell mpu
M3BECTHOM CPEIHEM KBaJApPaTUUECKOM OTKIIOHEHHH.

38. IlocTpoeHne NOBEPUTENILHOIO MHTEpBaja AJIs OLEHKM I'€HEepalbHON CpeaHEell npu He
M3BECTHOM CpeaHEeM KBajapaThyeckoM oTkiaoHeHuu. Ciydail manoi BeIOOpKku. Pacmpenenenue
CTthI0I€EHTA.

39. VnporieHHble METOJBI pacyeTa CTaTUCTUYECKHX XapaKTEPHUCTHK BBIOOPKHU. Y CIIOBHBIC
BapHUaHTbl. MeTO1 MPOU3BEICHUI.

40. Kputepuu cornacus. Y poBeHb 3HAYMMOCTH.

41. Kpurepuii ITupcona.

42. KoppensauroHHas U perpecCUOHHAs 3aBUCUMOCTH.

43. YpaBHeHHE BEIOOPOUYHOM perpeccuu.

44. Be1O0OpOYHBII KOAPPUIMEHT pErpecCuu.

45. Bei0opouHbIii KO3(PPUITUESHT KOPPEIISAIIHH.

46. CBs13b MEXTy BHIOOPOYHBIMU KOA(DPUITMEHTAMU PETPECCUN KOPPEIISIIHH.
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