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

Henbro QUCUMIUIMHBL SBISETCS YIVIyOJIEHME 3HAHUM TPUKIAJAHON MaTeMaTUYecKOU
CTaTUCTUKH, PACIIUPEHUE YMEHMM M HABBIKOB NPAKTUYECKOIO PEIICHHs 3a/ad, BOZHHUKAIOIIUX B
TYMaHUTapHbIX M COLIMAJIbHO-)KOHOMHUYECKHUX HayKaX, CBSI3aHHBIX C 0OpaOOTKONM MHOTOMEpPHBIX
JAaHHBIX.

3agauu AMCUUIIIMHBL — OCBOEHUE METOJI0JIOTUH pa3padOTKU U pealu3allii CTATUCTUYECKUX
METOZ0B 00pabOTKM M aHalM3a MHOTOMEpHBIX JAHHBIX, — pa3paboTka U aHaiu3 3(pPeKTUBHOCTH
CTaTUCTUYECKUX METOJOB aHajlu3a MHOIOMEpHBIX JaHHbIX, a TaKXke OTpabOoTKa HaBbIKOB
IPUMEHEHUsI ATOW METOJOJIOTMH B HAy4YHBIX MCCIEAOBAHUAX M PEIICHWU NPAKTHUYECKHUX 3ahad
00pabOTKM MAaHHBIX M MaTeMaTUYECKOTrO MOJEIMPOBAHUSA, BO3ZHUKAIOIIUX B TYMaHHUTapHBIX U
COLIMAJIbHO-9)KOHOMHUYECKUX HayKaxX; — ()OPMHPOBAHHE YMEHHS CAMOCTOSITENIBHO pa30oMpaThcs B
MMEIOIINXCS KOHUEIINAX, METOAX U MOJEIAX MPUKIAJHOTO CTATUCTHYECKOTO aHAJIN3a JAHHBIX U
INPUMEHATh MX JUIS PEIeHUs MPUKIAAHBIX 3a/a4, POBOJAUTh Hay4yHbIE UCCIIEOBAaHUS B 00JacTH
pa3paboTKU U MPUMEHEHUS] METOJI0OB MaTEMAaTUYECKON CTaTUCTUKU

OGy‘-IeHI/IC 10 AUCHUIIIINHE «MatemaTnueckue MCTOABI aHAJIM3a NAHHBIX)» HAIPAaBJICHO Ha
dbopmupoBaHUEe Y O0OYHAIOIINXCS CICTYIONTUX KOMIICTCHITUH:

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-
CXEMBI AJITOPUTMOB, OLICHUBATh
IIPOU3BOJUTENIBHOCTD aJITOPUTMOB U 3aTPaThI
naMsITH Ha paboTy alropurTMa,
pa3pabarbIBaTh MPOTrpaMMbl HA OCHOBE
CIIPOEKTUPOBAHHOI'O AJITOPUTMA U MTPOBOJIUTH
OTJIaJIKy MIPOTrpaMMBbl, IPUMEHSITh METOIbI
CHCTEMHOI'0 aHAJIM3a U MAaTEMaTUYECKOTO
MOJICIIMPOBAHUS MIPH pa3paboTKe 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
AITOPUTMOB M OLIEHKH MPOU3BOIUTEIBHOCTH
aJITOPUTMOB, PAOOTHI ¢ YHU(DHUIIMPOBAHHBIM
S3bIKOM BU3YaJIbHOTO MOJICJINPOBAHUS,
COCTaBJICHUS [JIAHOBOW M OTYETHOU
JIOKyMEHTAlLMU 0 YIIPABJICHUIO MPOEKTAMHU
co3/1aHus UH(QOPMAIIMOHHBIX CUCTEM Ha
CTaUsIX )KM3HEHHOTO IIUKJIA.




2 MecTO ITMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/lbHON NPOrpaMMBbl

JlucumiuinHa OTHOCHTCS K dYacTH, (OPMHUPYEMOH YYaCTHHKAMH OOpa30BaTEIbHBIX
oTHomIeHu! Omoka b1.2 ¥ MEXTUCHUIIIMHAPHO CBSA3aHA C MOAJACPKUBAIOIIMMU TUCIUTUIMHAMU:
OCHOBBI MPOTPAMMHPOBAHUS M TIOCIEAYIONIUMHU JUCIHUTUIMHAMU: METOIbI pabOThl C OTKPBITHIMU
JTaHHBIMU U METOBI PA0OTHI C OONBITMMH TAaHHBIMU.

3 Crpykrypa M coep:KaHue TUCHUIIHHBI
OO6m1ast TpyA0€MKOCTh AUCIIUIUIMHBI COCTABIISIET 2 3aU4€THBIE €AMHUITHI (72 yaca).

3.1 Buabl y4eOHOM padoThI M TPYA0EMKOCTD J1JIs1 04HOI (opMbI 00yUeHUs

Ne . KoaunuectBo CemecTpbl
Bua yueOHoii padoThI
n/n 4acoB 5
1 | AyauTopHble 3aHATHSA 36 36
B ToM uucne:
1.1 | Jlexuun 18 18
1.2 | CemuHapckue/mpakTUIECKUE 3aHITHS 18 18
1.3 | JlaGopaTopHbIe 3aHATUSA
2 | CamocTosiTenbHasA padoTa 36 36
3 | IIpomexxyTOUYHASA ATTECTALMA
Hud. 3auer Hud.3ager
Uroro: 72 72

JJISL 3209HOM (pOpPMBI 00yUeHH S

Ne . KoanuectBo CemecTpsl
Bua yueOHoi# padoThl
n/n 4acoB
1 | AyauTtopHble 3aHATHSA 8 8
B Tom uucne:
1.1 | Jlekuuu
1.2 | CemuHapckue/mpakTHYECKUE 3aHATHS
1.3 | JJabopaTopHble 3aHATHS 8 8
2 | CamocTosiTeqibHAsA padoTa 64 64
3 | IIpomekyTOoYHast aTTeCTAlUSA
Hud. 3ager Hud.3auer
HUroro: 72 72

3.2 Temarnuyeckuil IVIaH U3YYECHUS TUCUMILTHHBI VISl 04HOH (popMbI

00y4eHust
No Pa3aennl/Tembl TpynoeMKoOCTh, 4ac
) JIHCHUILIHHBI Beero | Ayuuropmasipagora | 3 S ¢
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1 Pacnpenenenue BeposatHocTel 8 2 2 4
CIYYaHBIX BEJIMYUH
2 OneHku napaMeTpoB pacrpeesIeHui 8 2 2 4
BEPOATHOCTEMN
3 Merto/1bl aHanM3a 3aKOHOB 8 2 2 4
pacrpeaeseHnst BEpOATHOCTEN
CIy4alHbIX BEJIMYUH
4 [IpoBepka runoTe3 0 3HaYEHUAX 8 2 2 4
rapaMeTpoB paclpeaeICHHs
5 MeToibl uCCETOBAHUS CBI3EH MEXKITY 8 2 2 4
CIy4yalHbIMU BEJIUYHMHAMU
6 CraTucTUYECKHE METOILI aHaIN3a 10 2 4 6
MHOTOMEPHBIX JIaHHBIX
7 OneHnBaHue MIOTHOCTH U (PyHKIUN 16 4 4 8
BEPOSITHOCTH
8 Py6exHbIif KOHTPOIB 2 2 2
Hroro 72 18 18 36
JIst OUHOHM (popMBI 00yUeHU ST
TpynoemMKoCTh, Yac
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1 Pacnpenenenue BeposatHocTEN 10 2 8
CIYYaHBIX BEJIMYUH
2 OneHku napaMeTpoB pacrpeesIeHui 10 2 8
BEPOATHOCTEMN
3 MerToabl aHaIn3a 3aKOHOB 10 2 8
pacrpeaeeHns BEpOATHOCTEN
CIy4alHbIX BEJIMYUH
4 [IpoBepka runoTe3 0 3HaYEHUAX 10 2 8
MapaMeTpoB paclpeeICHHs
5 MeToibl uCCIEeIOBAHUS CBI3EH MEXKITY 8 8
CIy4yalHbIMU BEJIUYHMHAMU
6 CraTucTUYEeCKHE METOILI aHaIn3a 8 8
MHOTOMEPHBIX JIaHHBIX
7 OneHnBaHue MIOTHOCTH U (PyHKIIUN 8 8
BEPOSITHOCTH
8 Py6exHbIif KOHTPOIB 8 8
Hroro 72 8 64




3.3 Conepxkanmne JTUCHHUILINHBI

[IpenBapuTenbHbIe 3aMeYaHNsl BEPOITHOCTHOI'O M CTATUCTUYECKOTO XapaKTepa.

HuckpeTtHblie pacnpenenenusa. HenpepblBHbIE pacnpeaeieHUsI.

OO6ume 3amevanus. OLEeHKU TUIIA MaKCUMAaJIbHOTO npaBaonoaoous (M-ounenkn). Jlunelinsle
KOMOMHAIIMY NOPSAIKOBBIX cTaTUCTUK (L-onenkn). OLeHKH, [0JlydaeMble B pAHTOBBIX KPUTEPUAX
(R-onenkn). OueHKH MeTo1a MUHUMANIBHOTO paccTosiHus (R-onenku). baiiecoBckoe onieHuBaHue.

PobacTtHOCTB B cTaructike. O0mue OCHOBEL. 3a4eM HYKHBI pOOAaCTHBIC TIPOLICYPHI.
KauectBenHnas podactHocTh. KonnuectBenHas podacTHOCTb. MH(pHHNUTE3eMalIbHbIE aCTIEKTHI.
OO61as uaest BIYMCIEeHUs: poOacTHHIX OlleHOK. PobacTHOoCTh M-ouieHoK. [lapamerpuueckas
mpolieypa OTOPaKOBKH aHOMAJIbHBIX HAOII0ICHU

OO111e KpUTEPUH COTIACUs

CrienmanbHble KPUTEPUU COTIIACUS

CpaBHeHuE MapaMeTPOB paclpeacIeHUs.

Henapamerpuueckue KpUTEpUH ONHOPOAHOCTH CTATUCTUYECKUX JaHHbIX. Kputepnn tpena
U CIIy4yalHOCTH. ToJIepaHTHBIE IIPEIEIIbI.

JlucriepCOHHBIN aHAIU3

KoppensuuonHslil ananus

Perpeccuonnslit ananus

MeToabl CHUKEHHUS pa3MepHOCTH. MeToibl (hakTopHOTO aHamM3a. MHOroMepHOE
LIKaJIUPOBAHUE.

OneHrBaHue MIOTHOCTH U (YHKIIMU BEPOSATHOCTH. [lapameTprueckue ONeHKH MII0THOCTH.
['ucTorpamMmel U siA€pHBIE OLICHKH TIOTHOCTH. CBOMCTBA AIEPHOM OLIEHKH OJHOMEPHOM MJIOTHOCTH
Br16op mmpunsl okHa. Pedepentrsie appuctuueckue npasuia. [loncranoska. Kpocepanunanus Ha
OCHOBE HaUMEHbIINX KBaapaToB. Kpocc-Banuaanus Ha ocHOBe npaBononoous. byrcrpanosckue
MeToAbl. YacToTHas U sifiepHast OIleHKa (DYHKIIMH BEPOSTHOCTH. SiepHOE OLIEHMBAHKE TUIOTHOCTU B
Clly4ae CMEUIaHHBIX JUCKPETHBIX U HEIIPEPBIBHBIX JaHHBIX [locTpoeHne 1OBEpUTEIBHBIX
uHTepBaoB [IpokisaTue pazMepHocTH. OLIEHNBAHNUE YCIOBHOW IJIOTHOCTHU. SIIEPHOE OLIEHUBAaHUE
YCJIOBHOM TIJIOTHOCTHU. SIiepHoe onieHnBaHue GyHKIIMH YCIOBHOTO pacrpeencHus. Saepaoe
OLICHUBaHHE yCJIOBHOM KBaHTWIA. Mojien OMHApHOTO BBIOOPA U CUETHBIX JAHHBIX.

3.4 TemaTuka J12a00pPaATOPHBIX 3AHATHH

[IpenBapuTenbHble 3aMe4aHus 00 UCHOIb3yEMOM MaTEMAaTUYECKOM armapare.

MHoroMepHoe HOpMabHOE pacnpesesneHue. Pacnpenenenue TMHEITHOM KOMOMHAITIT
HOpPMAaJIbHO PACIPENEICHHBIX BEINYNH; HE3aBUCUMOCTD BEJIMUNH; YaCTHBIE PaCIPEICIICHNUS.
YcroBHBIE pacTipeieNICHNsT 1 MHOXKECTBEHHBIN KO GHUIIMEHT KOPPEISIIHUU. XapaKTepUCTHIECKast
(bYHKLHS; MOMEHTBHI.

HccnenoBanue cBOWCTB OLIEHOK TapaMETPOB paclpeeIeHU BEPOATHOCTEN 110
SMIIMPUYECKUM JaHHBIM

baitecoBckoe onieHMBaHuE

DKcIepUMEeHTaIbHOE HCCieI0BaHne pOOACTHOCTH OLIEHOK

Kputepun npoBepky OTKJIOHEHHS paclpeleleHUsl OT HOPMAJIbHOTO 3aKOHa

CriennanbHble KPUTEPUU COTIIACUS

[TonOop KpuBBIX pacipeneacHus BEpOSTHOCTEHN MO IKCIIEPUMEHTAIbHBIM JAHHBIM

JlucniepcuoHHBIN aHaIU3

KoppensaunonHsii ananus

AnroputMmsl BocctanosiieHus perpecun. MHK. Henapamerpuueckas perpeccus.
MHoromepHas JImHeiHas perpeccust. HenmnHeiHbie 00001IeHNs IMHEHHOH perpeccuu.
Jloructuueckas perpeccus

MeToapl CHUKEHHUSI pa3MEePHOCTH. MeToibl (hakTOpHOTO aHAN3a.

MHOromMepHO€e IKaIUpOBaHUE.



OI_ICHKa IJIOTHOCTU COBMCCTHOI'O PACTIPCACIICHUA

4 YdyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIeYeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThbI

1. ®enepanbHblii 3aKoH oT 29 nekadps 2012 roxa Ne 273-D3 «O06 oOpa3oBaHHH B
Poccuiickoit deneparum» (¢ USMEHEHUSIMH U TOTIOTHEHUSIMH )

2. @enepanbHbI rocy1apcTBEHHBIN 00pa3oBaTeIbHbBIN CTaHAAPT BhICIIET0 00pa30BaHus -
OaxanaBpuat no HanpasieHuto noaroroBku 09.03.01 MudpopmaTika u BeIYUCIUTENbHAS TEXHUKA,
yTBepkAeHHbIN [Ipukazom MunuctepcTBa oOpa3oBanus u Hayku PO ot 19 centadps 2017 r. N 929
"O0 yTBepkIeHUH (eaepaibHoTO. .. Peqakius ¢ m3meHeHusiMu N 1456 ot 26.11.2020

3. Ilpuka3 MunucrepcTBa oopazoBanus u Hayku PD ot 05 anpens 2017 r. Ne 301 «O6
yTrBepxaeHun [lopsika opraHu3auy U OCYILECTBICHNUS 00pa30BaTEIbHOM 1€ATEILHOCTH 110
o0pa3oBaTesIbHBIM POrpaMMaM BBICIIET0 00pa30BaHus — MporpaMmMam OakanaBpHara,
nporpaMMaM CHelHalIuTeTa, IporpaMMaM MarucTpaTypbl;

4. ITopsiok IpoBeIeHNs TOCy1apCTBEHHON UTOrOBOM aTTeCTallMy 0 00pa30BaTeIbHBIM
IporpaMMam BbICIIEro oOpa3oBaHUs — IporpaMMaM OakajiaBpuaTa, IporpaMMaM CreualnTeTa u
IporpaMMaM MarucTpaTypbl, yTBepKJIeHHbIH nprkazoM MunoopHayku Poccuu ot 29 utons 2015 r.
Ne 636;

5. ITonoxxeHue 0 MPaKTUUECKOM MOJrOTOBKE 00yUaIOMIUXCsl, YTBEP)KICHHOE TPUKA30M
MunucTepcTBa HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanun 1 MuHuctepcTsa
npocsenienus Poccuiickoit denepanuu ot 5 aprycta 2020 r. Ne 885/390.

4.2 OcHOBHas JUTEPATYypAa

3amsatul, A. B. HTEIIIeKTyanpHBIN aHAIN3 TaHHBIX ;| yuyeOHoe mocodue / A. B. 3amstuH. —
Tomck : TT'Y, 2020. — 196 c. — ISBN 978-5-94621-898-6. — Tekcr : anexkTpoHHbIi // Jlans :
NIeKTpOHHO-O0MOMoTeunas cuctema. — URL: https://e.lanbook.com/book/202415 (nara
oOpamenus: 24.09.2023). — Pexxum gocTyma: uis aBTOPU3. MOJIb30BaTENCH.

4.3 JlonoiHUTEIbLHASA JIUTEPATYPA

Maxkkunay, Y. Python u ananu3 nansaeix / Y. MakkuHHH ; IEPEBOJ C aHTIIHICKOro A. A.
CinunknHa. — 2-0€ u31., uctp. u gon. — Mocksa : [IMK IIpecc, 2020. — 540 c. — ISBN 978-5-
97060-590-5. — TexkcT : aneKTpoHHbIN // JIaHb : anekTpoHHO-0ubnnoreynas cucrema. — URL:
https://e.lanbook.com/book/131721 (nata ob6pamenus: 24.09.2023). — Pexxum nocrtyma: mis
aBTOPU3. TI0JIb30BATEIICH.

4.4 JjieKTpOHHBIE 00pa3oBaTeJbHbIE PeCYPChI

https://online.mospolytech.ru/enrol/index.php?1d=278

4.5 JInneH3n0HHOE U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe
o0ecneuenue

Visual Studio Code

Bpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 11 3a1ycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Python 3.10

Anaconda

PN R



4.6 CoBpemeHHbIe TPO(ecCHOHANBbHBbIE 0a3bI IaHHBIX M HH(OPMaLIMOHHBIE
CIIPABOYHbIE CHCTEMBbI

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

N —

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHmne

s mpoBeAeHHsI Ta0OpaTOPHBIX PabOT U CAMOCTOATEIHHOU PaOOTHI CTYICHTOB MOIXOMIST
ayJIMTOPUH, OCHAIICHHbIE KOMIBIOTEpAMU C MPOrPaMMHBIM OOECII€YeHHEM B COOTBETCTBHH CO
CIIMUCKOM B MMYHKTE 4.5 ¥ MOJKIIOUEHHbIE K UHTEPHETY.

Uucno paboynx MeCT B ayAUTOPUU JODKHO OBITh JOCTAaTOYHBIM Ui OOecreyeHus
WHINBUIYaIbHON pabOThI CTYICHTOB.

PaGouee mecTo npenoaaBarens J0JKHO ObITh OCHAILIEHO KOMITBIOTEPOM C MOJKIIFOUEHHBIM K
HEMY MIPOCKTOPOM WJIM UHBIM aHAJOTHYHBIM 10 (YHKIIMOHATFHOMY Ha3HAYCHHUIO 000PYI0OBAaHHEM.

6 MeToanyecKkue peKOMeHIAIUU

6.1 MeToauyeckue peKoMeHIAMU VISl TIPenoaBareJisi 10 OPraHu3anun
00y4eHus

1. Ilpy moAroTOBKE K 3aHATUSAM CIEAYET MPEeABAPUTEIBHO MPOpadoTaTh MaTepHall 3aHITHS,
IIPEyCMOTPEB €ro Nnojady TOYHO B OTBEJEHHOE AJI 3TOro BpeMs 3aHATHA. CiaenyeT NOAroTOBUTh
HeoOXO0UMble MaTepuajbl — TEOPETUUYECKUE CBEACHMs, 3a1auu U ap. [Ipu mpoBenenun 3aHATHA
clleZlyeT KOHTPOJIMPOBATh M0Jady MaTepuaya U pelleHue 3aJaHui ¢ yueToM y4eOHOro BpEeMEHH,
OTBEJICHHOTO JIJISl 3aHATUSI.

2. Ilpu mpoBepke pabOT W OTYETOB CIEAYET YUUTHIBATh HE TOJBKO IPABUIBLHOCTh
BBIMIOJIHEHMSI 3aJaHuil, HO M ONTUMAaJIbHOCTh BBIOPAHHBIX METOJOB pEIICHUS, NPaBUIBHOCTH
BBITNIOJIHEHMSI BCEX €T0 ILIaroB.

6.2 MeToaudeckue PEKOMEHAAIINNA NJIsT oﬁyqalomnxm 110 OCBOCHHIO
AUCHUIIJINHBI

I/I3yquHe AUCTUILINHBI OCYHICCTBIIACTCA B CTPOTOM COOTBECTCTBUU C HGHGBOI\/JI yCTaHOBKOﬁ B
TECHOM B3aUMOCBSI3U YU4eOHBIM M1aHOM. OCHOBOM TEOPETHYECKOM MOATOTOBKU CTYICHTOB SIBJISIOTCS
JICKOUHN U CaMOCTOATCIIbHAs pa60Ta.

B mnpormecce camocTosiTenbHOM pabOThl CTYIAEHTHl 3aKPEIUISIOT U YIUIyONsioT 3HaHWS,
MOJTYYCHHBIC BO BpCMs ayAUTOPHBIX 3aH$ITPII>'I, TOTOBATCA K HpOMC)KYTOqHOﬁ aTTeCTalluy, a TaKXKC
CaMOCTOSITENIbHO M3y4alOT OTJENIbHBIE TEMbl YUEOHOH MPOTrpaMMBl.

Ha zamstusax CTYACHTOB, B TOM YHCJIC IMpCANOJIaratomux MPaKTUYCCKYI0 ACATCIbHOCTD,
OCYIIECTBIISIETCS 3aKPETJICHUE MOTYyYEHHBIX, B TOM YUCIIE U B IPOIIECCE CAMOCTOSITEIbHOM pabOThI,
3Hanuil. Oco0oe BHHMaHHE OoOpalaeTcss Ha pa3BUTHE YMEHUH M HABBIKOB YCTAHOBJICHHUS CBSI3U
MOJIO’KEHUHN TEOPHH ¢ MPO(decCHOHATBHON e TENbHOCTHIO OYYIIETro CelHaIucTa.

CamocrosTenbHas paboTa OCYIIECTBISACTCS MHAMBHIYadbHO. KOHTPOIB caMOCTOSTEIHHOM
paboThI OpraHu3yeTcs B IByX GopMax:

. CaMOKOHTPOJIb U CAMOOIICHKA CTY/ICHTA;

. KOHTPOJIb CO CTOPOHBI MTPEMNoaaBaTesiel (TEKYIUi U IPOMEKYTOUHBIH ).

Texymui KOHTPOJIb OCYLIECTBIISAETCS HA Ay IUTOPHBIX 3aHATHUIX.

Kputepusmu orieHKH pe3yabTaTOB CaMOCTOSITEILHOM pabOoThl CTyI€HTA SBISIOTCS:

. YpOBEHBb OCBOCHUS CTYJIEHTOM y4eOHOr0 MaTepHana;

. YMEHHUSI CTyJEHTa HCIOJb30BaTh TEOPETUUYECKUE 3HAHHUSI TMPH  BBIOJHEHUU
MPAKTHYECKUX 3a7a4;

. c(OpMHUPOBAHHOCTh KOMIIETEHLIN;
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. odopMIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSIMH.

[IpuBeTcTBYeTCS 00CYKIACHNE CaMUX 3aJaHUH C IPYTHMMHU CTyJIEHTAMHU: MOKHO KaK JaBarth,
TaKk ¥ TOJIy4aTh COBETHI MO OOIIEH CTpaTeru BHINIOJHEHHWS W HW3yYeHUs Marepuala, 1aBaTh W
NOJTy4aTh MOMOIIb B oTiaake. OJHAKO MUCaTh KO CTYIEHT TOJDKEH CaMOCTOSITEIbHO. JlenuThes
KOJIOM WJIH MTUCATh €T0 COBMECTHO 3aIpeIIeHO.

7 @oHI OLIEHOYHBIX CPEACTB

7.1 MeToAbl KOHTPOJISI U OLlCHUBAHMS Pe3YJbTATOB 00y4eHus!

[IpuBeneHHbIC HIKE TPABUIIA BHICTABICHUS OIICHOK M OIMO3AaHUN MOTYT OBITh H3MEHEHBI,
€ClIi TpernojaBaTeslb CoOYTeT 3TO HEOOXOAUMBIM. BakHO, 4YTOOBI CTYAEHTBHI PpEryJspHO
IPOCMAaTPHUBAJIH IJIaH Kypca, BeutoskeHHBIH B CJ1O, Ha ipeiMeT ero 0OHOBIICHUS M U3MEHEHHUSL.

JlocTH)KeHHEe KOMIIETCHIIMH OLIEHMBAETCSl C MOMOILBIO JIAOOPATOPHBIX PadOT U pyOEKHBIX
koHTposen. Muaukatopsr MOIIK-8.1, MOIIK-8.2, MOIIK-8.3 3anoxeHsl B TeMax 1-7.

B cooTBeTCTBHM C IJIAaHOM Ha TUCLMITIIMHBI CTYAESHTaM BbIIAIOTCS 3aJJaHUs Ha TaOOpaTOpHbIE
pabotsl. [Tomrmo TpeboBaHMiA U onmcaHus QyHKIIMOHANA B paboTe yKa3aH KpailHHHA CPOK CIadu.
Jns cnaun naGopaTopHO paboTHI CTyEHTY HEOOXOIMMO HPUCIATh CChUIKY Ha PEro3UTOpHi B
GitHub Classroom W Ha XOCTHHT, TI€ pa3MeIIeH pe3yJbTaT paboThl € peaTrn30BaHHBIM
(YHKLIMOHAJIOM, OIMCAaHHBIM B 3aaHuu. PaboTta cunraercs cnaHHoi eciau B Hell peanuzoBano 80%
u Oosiee TpeOoBaHMi 1 (PyHKIIMOHAJIA, OTIMCAHHOTO B 3a/IaHUU.

Kaxnplif cTyieHT umeeT npaBo Ha 6 THEH oro3aaHusi, KOTOpble MOT'YT OBITh OTpaueHbl Ha
Tr00bIe 3ajaHus B TeueHne cemectpa. Ono3aHust MpeIHa3HaueHbl IS PEIIeHUs] OCOOBIX CUTYAITHH,
TaKuX Kak 00JIe3Hb UM Ype3BbIUaiiHble CeMEHHbIE 00CTOSATEILCTBA.

Korna ucrons30BaHbl BCE THU OMO3/IaHUS 32 KQXKIIBIA JCHb MPOCPOUKH HAUMUCISIETCs ITpad
B pa3zmepe 25% OT MakCUMaJIbHOT'O pe3yJjbTara 3a 3a/laHue. 3alaHusl, IPUCIaHHbIC TI03Ke, YeM 4 JHS,
He OyIyT OIEHHMBAThCSA. B CBA3M C 3aBHCHMOCTBIO MEXIY pabdOTaMH CTYICHTAM MOXET
noTpeOOBaTHCS BCE PABHO BBIOIHUTDH NPEbIAYIINE PAOOTHI, 1aXKe €CJIM OHU HE OLIEHUBAIOTCS.

IMocne cmaum mabopaTOpHOI pabOTHI CTYICHT JOJDKEH €€ 3allUTHTh. Bo BpeMs 3amuThl
1a00paTOPHOI pabOTHI MPENoAaBaTelb MPOBEPSIET PEMO3UTOPHM, XOCTUHT U BBITIOJIHEHUE KPUTEPHUEB
U TpeOOBAaHWH 3a/aHMs, a CTYJICHT OTBEYAET HA BONPOCHI MPETOAaBaTENs 10 €r0 KOy, a TaKkKe
TEOPETUYECKUX BOIPOCOB, MPHUBEICHHBIX IOCIE TEKCTa 3aJaHus jaboparopHoil pabotel. Ecin
CTYZCHT OTKa3bIBACTCS OTBEYATh HA BOIIPOCHI, HIJIM JIAET IMOJTHOCTHIO HEBEPHBIE OTBETHI, MJIN OTBETHI
HE 110 TeMe, TO padoTa MOXKET CUUTAThCS CAAHHOM, HO IIPU 3TOM OHA HE OLICHUBAETCH.

Pabora momxHa OBITH BBIIIOJHEHA CTYJCHTOM CaMOCTOSITEIBHO: B PEMO3UTOPUU B CHCTEME
KOHTPOJIsl BEPCUI CTYJICHTa COIEPKATCSI KOMMHUTBI TOJIBKO 332 €r0 aBTOPCTBOM, IO 3TUM KOMMHUTaM
MOYKHO TIPOCIIEIUTH KaK BeJlach paboTa, CTYACHT MOXET OOBSICHUTh CBOW KOJI M XOJ| BBHITIOJHEHUS
paboThl, €Clin 3TU MpaBUiIa HE COOIIOAAI0TCS, TO paboTa HE CUMTAETCS CJAHHOM U HE OLICHUBAETCS.

PyOexHble KOHTPONM THUIIYTCS B ayAUTOPUH HHIUBUAYAIGHO [0 BapUaHTy 3aJaHMA,
BBIJJAHHOMY IIpero/iaBaTelieM B Ha3HaueHHbIE JHU. [Ipy OTCYTCTBHM CTyJ€HTa B JI€Hb HallUCAHUS
KOHTPOJIbHOM paboThl €My AaeTcs €lle OJMH LIaHC €€ HalucaTh Ha MOCIEAHEM 3aHITHH B CEMECTPE,
HO 00513aTeJIbHO OYHO.

CTyneHTbl JOIDKHBL 3apaHee coo0IaTh O TOM, YTO Y HUX MOTYT BOSHUKHYTH TPYAHOCTH CO
CBOEBPEMEHHOM cJauel 3aJaHusl WIM TpoekTa. [IpM Hanuuumu peanbHBIX NPUYMH 3aJEPKKU
CTYZCHTaM CJIEyeT KaK MOXHO CKOpee CBA3aTbCsl C IPEroAaBareleM U OOCYAUTh BO3MOKHBIC
YCIIOBHS.

7.2 llka1a 1 KpUTEPUH OLICHUBAHMS Pe3yJIbTATOB 00y4eHUsI

JlabopaTopHasi paGoTa OIICHMBAETCS B TMPOIEHTAX CTEIECHH BBHITIOJHEHUS CIEAYIOIINX
KPHUTEPUEB U JUIS BEICTABIICHHS OILIGHKU CYMMHPYIOTCS ITPOIICHTHI 33 KaXKIbIi U3 YETHIPEX KPUTECPHEB:
1. Tlonnora BbIOAHEHWS npakTHueckoro 3azaHus  (30%): cooTBETCTBYeT JH
(YHKIIMOHAJIBHOCTh 33JlaHHBIM TPEOOBAaHHSAM W IIETSIM, HACKOJBKO TOYHO U 0€3 OIHMOOK KOJ
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BBHITIOJHAET TIOCTABIICHHBIC 3a/JaYd, HACKOJBKO J(PQPEKTUBHO 3aJaHUE OTBEYaeT TPEOOBaHUSIM
LEJIEBON ayTUTOPUU U 00ECTIeYUBAET MPUATHOE BOCIIPUSTHE.

2. KauectBo um crpykrypa kxoma (10%): kauecTBO, YMTaeMOCTh W OpraHu3alus Koja,
PAlMOHATILHOCTD BBITIOJHEHUS 3aJJaHus, TOCIe10BaTEIbHOCTh MMEHOBAHUS U COOJTIO/ICHUE JTYUILINX
MPaKTHUK.

3. TBopuectBo u wunHHOBauuu (10%): TBOpUECKHI MMOAXOJ CTYIEHTOB K BBIIIOJHEHUIO
3alaHuii, HACKOJBKO CTYIEHTHl BBHIIUIM 32 PAMKHA OCHOBHBIX TpeOOBaHUN M peaTu30BAIH
JTOTIOTHUTEIbHBIE BO3MOKHOCTH UJTU HCIIOIb30BAIN YHUKAIBHbBIE PEIICHHUS.

4. OTBeThI Ha BOIPOCHI 10 KOy cTyAeHTa U Teopud (50%):

JlaeT KpaTKuil OTBET, COEp KaIInii OIIMOKY MM HeTOYHOCTH. Ha HaBosIe BONpOCHI
otBeuaeT HenpaBwibHO (10% u3 50%)

JlaeT pa3BepHYTHIN OTBET, COACPKAIMINN OMTUOKHU WIIM HETOYHOCTH. Ha HaBosIIIIe BOTIPOCH
otBeuaeT HeBepHO (20% u3 50%)

JlaeT pa3BepHYTHIN OTBET, COJAEPIKAIINUNA OIMOKU WIIK HETOYHOCTH. Ha HaBos1ne BOpoCkl
otBeuaeT npaBuibHO (30% u3 50%)

JlaeT npaBUIIbHBIE U pa3BEepHYThIE OTBETHI Ha BOoNpockl (50% u3 50%).

R nmaGopaTopHbie paccUUTHIBaeTCS Kak CpeHee pe3yIbTaToB 3a Bce J1ab0paTopHbIe paOOoTHI.
3a moiHOe M 6€30mMO0YHOE BHITIOJIHEHHE BCEX JIAOOPATOPHBIX padOT B CPOK M MX 3AIIUTY MOXKHO
nonyunth MakcuMyMm 100 6amnoB (R maboparopHsie).

Py0e:xHbIil KOHTPOJIb OLICHUBAETCS MO CIAEAYIOIUM KPUTEPHUSIM:

[ToiHOTa BBIMOTHEHHS MPAKTUYECKOTO 3aJaHMs: COOTBETCTBYET JH (DYHKIIMOHAIHLHOCTH
3aJJaHHBIM TPEOOBAHUSAM U LIEJSIM, HACKOJIBKO TOYHO U 0€3 OIIMOOK KO/ BBITOJIHSAET NOCTAaBICHHBIE
3a/1a4m.

KauecTBo U cTpyKTypa KoJla: KauecTBO, YUTAEMOCTh M OpraHU3aIs KOoJa, palliOHAILHOCTD
BBITIOJTHEHHMS 33/IaHUs, TIOCTIEI0BATEIFHOCTh IMEHOBAHUS U COOJIIO/ICHUE JIYUIIUX MMPAKTHUK.

TBopYecTBO M HHHOBAIMM: TBOPYECKUH MOJXOJ CTYIEHTOB K BBINOJHEHHIO 3aJaHU,
HACKOJIBKO CTYACHTHI BBHIILIN 32 paMKH OCHOBHBIX TPeOOBaHWU M peaM30Balid JOMOTHUTEIbHBIC
BO3MO>XHOCTH MJTU MCTIOJIb30BAIN YHUKAIBHBIE PEIICHHUS.

[Tonb30BaTEeNBCKUMN OIBIT: OT3BIBYMBOCTD, JOCTYITHOCTH, HACKOIBKO (D (PEKTUBHO 3a1aHue

OTBEYaeT TPEOOBAHUM LIEJIEBOI ayIUTOPUH U 00ECTIEYMBAET MPUSTHOE BOCIIPUSTHE.

CaMOCTOSITeTPHOCTh PEUICHUS: B PETO3UTOPHH CTYACHTAa €CTh KOMMHTHI TOJBKO 3a €ro
aBTOPCTBOM, 110 KOMMUTaM B PEIO3UTOPUU MOXKHO MPOCIEAUTH KaK Belach paboTa, CTYACHT MOXKET
OOBSICHUTB CBOM KOJI M XOJ1 BHIITOJTHEHUS pa0OTHI, €CIIM 3T IpaBUiIa He cOOII0Ial0TCs, TO paboTa He
CUHUTAETCS COAHHOM.

Bonee noapoOHoOe onucaHne KPUTEPHEB JACTCs B TEKCTE 33aHUS pyOeKHOTO KOHTPOJIS.

3a TOJTHOCTBIO BBIOJTHEHHBIE pyOS)KHBIC KOHTPOJIM TaKke MOKHO moayduTsh 100 6amtoB (R
KOHTPOJIb).

Taxke nmeercs kodhduimeHT caanueix pador K caaHHbIe, KOTOpBIM paBeH | ecnm Bce
pabotel caanbl U 0 eciu XoTs ObI OJTHA paboTa HE cllaHa.

Hrorossii 6amn paccunteiBaercs mo popmyne: R cem = (0,5 x R maboparopnsie + 0,5 x R

KoHTpoub) * K cnanHbIe.
HToroBblii 6ayut mepecYuThIBACTCS 110 IIKaJIe HUKE U Ha OCHOBAHUU TOJTYYEHHOW OLICHKU
dbukcupyercst pe3yabTaT MPOMEKYTOYHON aTTeCTaIlUH.

CooterctBre 6ai1oB B 100 6auibHOM peUTHHTOBOM cHCTEME OIICHKE 1Mo 4-0albHOM 1IKaje:
0-54 - HEeyJOBIETBOPUTEIBLHO

55-69 - y1oBIETBOPUTETHEHO

70-84 - xopor1io

85-100 — oTiamyHO
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7.3 OueHOYHBIE CPEACTBA

7.3.1 Texymuit KOHTPOJIb

TUITOBOE 3AJAHUE [Insa kaxmoro Bapuanrta tpedyercs: 1. [IpeactaBuTh onbITHBIE
JaHHBIE B CTPYNIUPOBAHHOM BHUJE, pa30uB Ha k paBHOOTCTOSIIMX YaCTUYHBIX UHTEPBAJIOB. 2.
Haiitu smmimpudeckyto (pyHKITHIO pacnpenesneHus U mocTpouTh ee rpaduk. 3. [TocTpouts moaurox
U TUCTOTPaMMY OTHOCHUTEINIbHBIX 4acTOT. 4. BBIYMCIUTE METOIOM MPOU3BEACHUI YHCIOBBIC
XapaKTePUCTUKHU BBIOOPKH: BHIOOPOUYHYIO CPEIHIO0, BRLIOOPOUHYIO U HCTIPABICHHYIO JUCTIEPCHUH,
BBIOOPOYHOE CpeIHee KBAAPATHYECKOE OTKIOHEHHE, KO3(PULIMEHTHI aCHMMETPHUH U dKcIiecca. S.
HaiiTu TOYeuHbIe OLIEHKN TapaMeTPOB HOPMAJIbHOTO 3aKOHA PAcHpPEesIEHUs U INIOTHOCTh
BeposiTHocTel f(x). 6. [IpoBepuTsh, cornacyercs v mpuHUMaeMas TUIoTe3a 0 HOpMaJIbHOM
pacnpeeNeHny TeHepalbHON COBOKYITHOCTH C SMIIMPUYECKUM PacIpeeIeHHEM BbIOOPKH,
ucnosnb3ys kpurepuu [upcona u Konmoroposa (mpu ypoBHsix 3Haunmoctu 0,05; 0,01).

7.3.2 IIpomexxyTouHasi aTTecTarus

KOHTPOJIBHBIE BOITPOCHI 1. Buas! ciy4aiinbix coObiTuii. 2. Knaccudeckoe u
CTaTUCTHUYECKOE OTIPENIEIEHUs] BEPOSITHOCTU MOsABICHUS COOBITUS. OCHOBHBIE (hOPMYJIBI
KOMOUHATOPUKH. 3. [IpUHIMI CTATUCTHYECKONW yCTOMYMBOCTH OTHOCUTEIBHBIX 4acTOT. CBS3b U
paznuuue MeXay KIaCCUYECKUM U CTATUCTUYECKUM OIPENEICHUSIMU BEPOSITHOCTH. 4.
I'eomeTrpuueckoe onpenencHne BeposTHOCTH. 3aiada broddona. 5. Anredpa coowrtuii. [loHsTHS
CYMMBI U IPOU3BEIECHMSI COOBITHI, UX reoMeTpuieckas HHTepnperanus. OCHOBHbIE 3aKOHbI
anreOpsl cOOBITHH. 6. Teopema ClIoKEHUST BEPOSITHOCTEH 711 HECOBMECTHBIX cOOBITHI. CrieIcTBUS
u3 Hee. 7. Teopema Clio)eHUs1 BEpOSITHOCTEH NI COBMECTHBIX COOBITHH. 8. Teopema yMHOKEHUS
BEPOSITHOCTEN JJIs1 3aBUCHMBIX U HE3aBUCUMBIX COOBITUH. [ToHsATHE YCI0BHOM BEPOSTHOCTH. 9.
Teopema 0 BEpOSATHOCTH NOSABICHUS XOTs Obl 01HOro coObITUs. 10. DopMyIia MOTHOM BEPOSATHOCTH.
11. ®opmyna bepuynnu. 12. JlokanpHas 1 UHTErpangbHas TeopeMsl Jlamnaca. 13. Onpenenenne u
THUIIBI CIIy4alHbIX BeauduH. [IoHATHE 3aKOHA pacipeneneHus ClIy4aiHON BeIUYUHbIL. P
pactipenenenus. 14. UnrerpanbHas GyHKIMS pacrpeaesieHus BeposTHocTel. OnpenenenHue,
BEPOATHOCTHBIN CMBICH U cBoicTBa. 15. [InoTHOCTH BeposTHOCTEH. OnpeneneHne, BEpOITHOCTHBII
CMBICIT U CBOMCTBA. 16. CBsI3b MEXKIy HHTETPAIbHON (YHKIIMEH pacIipeiesieHusi BEpOSATHOCTEN U
IJIOTHOCTBIO BeposiTHOCTEN. 17. Onpenenenne, BEpOATHOCTHBIN CMBICT U CBOMCTBA
MaTEMaTHYECKOT0 OKUIAHMS ISl IUCKPETHBIX U HENIPEPBIBHBIX CIIyYalHBIX BEJIMUYUH. 18.
Onpenenenne, BEPOATHOCTHBIN CMBICI U CBOMCTBA qucnepcud. 19. buHoMuanbpHbli 3aKOH
pacrpenenenus. 20. CpeqHee U HauBeposTHENIIee YKcia MOSIBICHUH cOOBITHS TP OMHOMHUAIBHOM
pacnpenenenuu. 21. 3akoH pacupenenenus [lyaccona. 22. PaBHOMepHBI 3aKOH pacIlpeieaeHus
BEPOATHOCTEN. 23. MOKa3aTeNbHbIN 3aKOH pacpeesieHus BeposaTHocTel. 24. HopmalbHbIi 3aK0H
pacrpenesneHts BEpOATHOCTEN. BeposTHOCTh MOMNafaHus HOPMaIbHO PacIpeIeICHHON CIly4yalHON
BEJIMUMHBI Ha IPOU3BOJIbHBIA KOHEUHbIN HHTEpBal. 25. BepoaTHOCTH 1onajanus HOpMajabHO
pacnpenesieHHOM Cily4ailHOW BEJTMYMHBI HA UHTEPBAJI, CHAMMETPUYHBIA OTHOCUTEIBHO CPETHETO
3HadyeHus. [IpaBuio tpex curMm. Teopema Jlsamynosa. 26. [IpenenbHbie TEOPEMBI TEOPUHU
BepoATHOCTEN. 27. [IpeameT 1 OCHOBHBIE 3a1aUul MaTEMATUYECKOM cTaTUCTUKU. 28. [loHsaTHE O
BBIOOpOYHOM MeTojie. [ eHepasibHas 1 BbIOOpOUYHask COBOKYIMHOCTH. 29. OCHOBHbIE TOHSTHS
MaTEMaTHYECKON CTATUCTUKHU (BapUaLlMOHHBIN psAJl, 4aCTOTA, OTHOCUTEIbHAS YacTOTa,
CTaTUCTHYECKOE pacipeneneHne Bpioopkn). 30. Omnupudeckas GyHKIHS paclpeesieHUs] BHIOOPKH
u ee cBoicTBa. 31. [ToUroH 4acTOT ¥ MOJUIOH OTHOCUTENBHBIX YacToT. 32. ['McTorpamma 4acTot u
OTHOCHUTEJBHBIX 4acTOT. 33. ToueuHble OLlEeHKN TapaMeTpoB pacnpezeneHus. TpedoBaHus K

ornieHkam. 34. Beibopounas cpennsisi. CBONCTBO YCTOWYMBOCTH BEIOOPOUYHBIX CpeaHUX. 35.
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Bribopounas u ucnpasienHas aucnepcun. 36. IHTepBagbHbIC OIIeHKH. JlOBEpUTENIBbHBIN HHTEPBAII
U JIOBEpUTENIbHAS BepOosATHOCTD. [loHsTHE TouHOCTH OLleHKH. 37. [TocTpoeHre JOBEPUTENBHOTO
MHTEpBaJia 1JIs OLIEHKHU FeHepaIbHON CpeIHEN MPU U3BECTHOM CPEAHEM KBaJApaTHUYECKOM
oTKJIOHEeHHH. 38. [TocTpoeHne TOBEPUTEIBHOTO HHTEPBAJIA JIJIs1 OLIEHKU F€HEPaJIbHOM CpEeIHEN MpH
HE U3BECTHOM CpeHEM KBaJpaTUuecKoM OTKJIoHeHUHU. Ciydaii Masoil BEIOOpKHU. Pactipenenenue
CrerogenTa. 39. YnpoluieHHble METOIbl paciyeTa CTAaTUCTUYECKUX XapaKTePUCTUK BIOOPKHU.
VYcnosuele BapuanTel. Meton npoussenenuii. 40. Kpurepuu cornacus. Y poBeHb 3HaUMMOCTH. 41.
Kpurepnii [lupcona. 42. KoppensuuoHHas u perpeccuoHHas 3aBUCUMOCTHU. 43. YpaBHEHHE
BbIOOpOUHOH perpeccun. 44. Boibopounslit ko3 durueHt perpeccun. 45. Beidopounsii

k02 punment koppensuuu. 46. CBsi3b MEX Ty BEIOOPOUHBIMU KO3 (HUITMEHTAMU PETPecCuu
KOPPEJSLHH.
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