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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

[lenp muctUIUIMHBL: (GOpMHUpPOBaHHE TUCIMILIMHAPHBIX KOMIIETEHIIMH TIO0 MPHUMEHEHHUIO COBPEMEHHBIX
MaTEeMAaTHYeCKUX METOJOB W KOHIENIWHA padoThl ¢ JaHHBIMH, a TaKKe HCIOJIb30BaHU
CHEIMATU3UPOBAHHOTO MTPOTPaMMHOTO 00ecTieUeHust ISt pabOThI C JAHHBIMH.

3amaud JUCHMIUIMHBL H3y4YeHHE METOJ0B W Mojesed moadopa, MPOBEPKH W aHalW3a JaHHBIX IS
MPUHATUS PEIICHUH CBSI3aHHBIX C yIPaBICHUEM MPOLIECCaMU YIPABICHHUS U MPUHATHEM YIPaBICHUECKUX
pemennii; (GopMUpOBaHHE YMEHHUS MPOCKTHPOBATh BBIYMCIHUTENBHBIC alTOPUTMBI C HCIOJNb30BaHHEM
M0/1X0/1a, OPUEHTUPOBAHHOTO HAa MOJIENb U3y4aeMoro IMpolecca I CUCTeMbI; (OpMUPOBaHNE HABBHIKOB

paGOTH C UHTCI'PUPOBAHHBIMU Cp€aAaMU UHTCIIJICKTYAJIbHOI'O aHaJIn3a CTATUCTHYCCKUX JTaHHBIX.

1.2. U3yuaemblie 00bEKTHI U CIUININHBI

|HpOI/I3BOI[CTBeHHI>I€ CHUCTEMBI, OMITUPHUYCCKUC MOACIIN.

1.3. Bxoansbie TpeGoBaHNS

|He MpeayCMOTPEHBI

2. Ilnanupyemble pe3yJbTaThbl 00y4YeHHs MO JUCIHUIIIAHE

Nuaaukatop nOCTHKEHUS
Wnnexc ILranupyembie pe3yNbTaTEI KOMIETEHIUU, C KOTOPBIM CpenctBa
KOMHCTCHHI/IH HHAUKATOpa O?iziinithTiH;E:;gil;e COOTHECCHBI INIAHUPYCMBIC OLICHKH
’ ’ pe3ynbTaThl 00y4YeHUS
[1K-2.2 NJ-111K-2.2 [3HaeT: coBpeMEHHBIE 3HaeT COBPEMEHHbIE OK3amMeH
TEXHOJIOTUH U METOIbI TEXHOJIOTUU U OCHOBHBIC
MTOCTPOCHUS YMITUPUUECKUX |[TOJOKEHHUS METOIO0B
MOJIeNIeH U MOJETUPOBAHUS |MOJICTUPOBAHUS MPOIIECCOB,
MMPOIIECCOB OMUCKIBAIONINX |000pYAOBaHMS, CPEACTB U
paboTy TEXHOIOTHYECKOTO |CHCTEM aBTOMATH3aIUH,
000pyI0BaHUS, B TOM YUCIIE [KOHTPOJIS, JUATHOCTHKH,
METO/Ibl MHTEJUIEKTYaIbHOTO [ACIBITAHNI U YIIPaBICHUS, B
aHanu3a JaHHbBIX. TOM YHCIIE METOJIOB
MHTEJUIEKTYaJIbHOTO aHAIN3a
TTaHHBIX.
[1K-2.2 WNJI-2T11K-2.2 |YmMeeT: mpuMEHSTh YMeeT NpUMEHATh OCHOBHBIE |3aIuTa
OCHOBHBIE METOJIbI METO/IbI MOJICIUPOBAHUS nmaGopaTopHOi
MOJEINPOBAHUSA poiieccoB, 000py0oBaHus, [pabOThI
TEXHOJIOTUYECKUX CPEACTB U CUCTEM
MPOIIECCOB U 00OPYIOBAHMS, [ABTOMATHU3AIINH, KOHTPOJIS,
B TOM YHCJIE METOBI TMarHOCTHUKH, UCIIBITAHUN 1
MHTEJUIEKTYaJIbHOTO aHaAJIN3a|yIIpaBiIeHUs], B TOM YHCIIe
JTaHHBIX. METO/Ibl HHTEJUIEKTYaTbHOTO
aHau3a JaHHBIX.




Nupukatop nOCTHKEHUS
Hupnexc Ilnannpyemere pesyabTarsl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
[1K-2.2 WJ1-3T1K-2.2 |Bnageer HaBBIKaMMu: Biraymeer 6a30BbIMH 3amuTa
MOJICTTHPOBAHUS HaBbIKAMHU MOJCITUPOBAHUS  [MTabOpaTOpHOi
MIPOU3BOICTBEHHBIX MpOIECCOB, 000PYIOBaHMs, [pabOTHI
[POLIECCOB U PaOOTHI CPEICTB U CUCTEM
TEXHOJIOTUYECKOTO aBTOMAaTHU3aLMU, KOHTPOJIS,
000py10BaHMs, B TOM YHUCJIE [IMarHOCTUKHU, UCTIBITAHUN U
MHTEJUIEKTYaIbHOTO aHAJIN3alyIpaBJIEHUs, B TOM YHUCIIE
TTaHHBIX; 0(OPMIICHUS MHTEIJIEKTYaIbHOIO aHAIN3a
OTYeTa IO pe3yIbTaTam TTAaHHBIX; HABBIKAMHU
MPOBEACHHOTO odopmiieHUs OTYeTa IO
MO/JICTTMPOBAHUS. pe3yJibTaTaM MpPOBEIEHHOTO
MOJIETTUPOBAHHS.
3. O0bem u BUABI Y4eOHOIl padoThI
Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTs!
4acoB Howmep cemectpa
2
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOYAs IPOBEIE- 63 63
HUE TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 16 16
- maboparopHsie paboThl (JIP) 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (MITH) IpyTHe 27 27
BUJIbI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 81 81
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpdepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KIT)
Kypcosas pa6ora (KP)
OO11as TPy A0EMKOCTb JTUCITUTIIMHBI 180 180
4. Conepxxanue ITMCUUNIMHBI
Ob6bem
O0beM ay IUTOPHBIX BHEAYIUTOPHBIX

HanmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
CoJIep)KaHUuEM

3aHATHH I10 BHJaM B 4yacax

3aHATHH 10 BUAAM

B Hacax

1 | gp | m3

CpC

2-i ceMecTp




HamMeHnoBanme pa3aciioB JTUCHUIIIIMHBI C KPATKUM

COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

MaTteMaTHuecKre MEeTOIbI aHaIN3a TaHHBIX 8

9

17

41

Tema 1. UHTEepnonsiuus v SKCTPanoisiuus JaHHBIX.
Tema 2. PerpeccoHHBIN aHaMuU3.

Tema 3. BapuanonHslii U pakTOpHBIN aHATU3.
Tema 4. KitactepHbrii anamms.

Tema 5. CoBpeMeHHbIE METO/1bI TPOTHO3UPOBAHUS
TaHHBIX.

Tema 6. HeliponHble ceTH.

Tema 7. Mcrionb3oBaHuE TEOPUU BEPOATHOCTEHN U
HEUeTKON JIOTUKH NpH paboTe ¢ JaHHBIMU.

HpOFpaMMHOG obecrieueHme I aHaJIn3a JaHHBIX 8

10

40

Tema 8. Texnomorust OLAP.

Tema 9. Bosmoxknoctu nakera MathLab u Scilab mpu
paboTe ¢ JaHHBIMH.

Tema 10. CraTuctuyeckas 00pabOTKa JaHHBIX B
PIICKTPOHHBIX TAOJIUIIAX.

Tema 11. Bosmoxxuoctu makera IBM Modeler.

Tema 12. RapidMiner anis paboThl ¢ JaHHBIMH.

Tema 13. Bosmoxnoctu nakera KNIME ans o6pabotku
TaHHBIX.

HNTOI'O no 2-my cemecTpy 16

18

27

81

NTOI'O no nucruiuinee 16

18

27

81

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3AHATHN

Ne
_ HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHMHAPCKOI0) 3aHATHS
1  (Mcnonb30BaHnEe METOAOB UHTEPIOISALUH JAHHBIX.
2 [Acnons3oBaHUE METOJOB ITOCTPOCHUS PETPECCUOHHBIX MOJIEIICH.
3 [Mcnosnb30BaHuE METOAOB OLIEHKH KOPPEISLUY JAHHBIX.
4  [[IlpumeHeHHE HEHPOHHBIX ceTell 11s1 00paOOTKU JAHHBIX.
5  |Ucnonb3oBaHuE METOIOB OMMMCAHUS TAHHBIX HA OCHOBAHMH Ka4€CTBEHHBIX OLIEHOK WX
XapaKTEPUCTUKH.
6  [Meronbl Moucka OIIMOOYHBIX IaHHBIX.

Tematnka MpUMEPHBIX JTA00PATOPHBIX padbOT

Ne

LIL HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI
1  |OGpaboTka cTaTUCTHYECKUX JaHHBIX B makere RapidMiner.
2 |ObpaboTka cratucTrueckux maHHBIX B makere KNIME.
3 |O0paboTKa CTATUCTUYECKUX JIAHHBIX Ha sI3bIKE R.




HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

4  [[loctpoenue Moxeneii B makere Scilab.

5. Opranu3anMOHHO-NIEATOTHYECKHE YCI0BHUA

5.1. O0pa3oBare/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUSA
KOMIIeTeH Uil

ITpoBeneHNe NEKIMOHHBIX 3aHATUI MO TUCLUILIMHE OCHOBBIBAETCA HAa aKTUBHOM METOJIE 00y4eHHUs,
py KOTOPOW ydaluecs He MacCHBHBIC CIYIIATeNH, a aKTHBHBIC YYAaCTHUKHU 3aHATHS, OTBEYAIOIIHE HA
BOIIPOCHI TpernojaBaTess. Bompocsl nmpenojaBarens HaieleHbl Ha aKTHMBHU3ALMIO MPOIECCOB YCBOEHUS
MaTepHaia, a TakKe Ha pa3BUTHE JIOTMUECKOTOo MblnuleHus. IIpenonaBaTens 3apaHee HaMeudaeT CIIMCOK
BOIIPOCOB, CTUMYJIUPYIOIIUX ACCOLMATUBHOE MBIIUICHUE U YCTAHOBJICHHsS CBSA3€H C paHee OCBOEHHBIM
MaTepHaIOM.

[IpakTuyeckue 3aHATUS MPOBOAATCS HA OCHOBE pealu3allud MeToja OOydeHHsl JelCTBUEM:
OIpEeAENAI0TCS MpoOsIeMHbIe 001acTH, (GOPMUPYIOTCS Tpynmsl. [Ipy npoBeaeHNH NPaKTUYECKUX 3aHATHH
MPECIEAYIOTCS CIeIyIOIHe LENU: MPUMEHEHNEe 3HAaHUN OTIENbHBIX JUCLUILUIMH M KPEaTHBHBIX METOJO0B
I pelIeHus MpoOJieM U NPUSATHS PELIeHNH; 0TpaboTKa y 00yJaromMXCcsi HAaBBIKOB KOMaHIHOW PadoTHl,
MEKIMYHOCTHBIX KOMMYHHUKAIIMA M pa3sBUTHE JIUAEPCKUX KauyecTB; 3aKpENIeHHE OCHOB TEOPETHYECKHUX
3HAHWH.

IIpoBenenne 1abOpaTOpHBIX 3aHATUII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJE OOYydeHUs, NpH
KOTOPOM 0O0ydaroIuecs: B3auMOAEHCTBYIOT HE TOJIBKO C IIpernoiaBaTeaeM, Ho u Apyr ¢ apyrom. Ilpu stom
TOMUHHMPYET aKTHBHOCTb y4YallMXCs B Ipolecce oOydeHus. MecTo mpenopaBaTenss B MHTEPaKTHBHBIX
3aHATHAX CBOAUTCS K HAIPABJICHUIO JEATEIbHOCTH O0YYAIOLIMXCS Ha TOCTHKEHUE LIeNe 3aHATHUS.

IIpn npoBeneHNH y4eOHBIX 3aHATUN HMCHOJIB3YIOTCS MHTEPAKTUBHBIC JIEKIUH, aHAIU3 CUTyalUud H
NMUTAIIMOHHEIX MOJIEJIEN.

5.2. MeToau4veckue YKazaHnud AJas oﬁyqamnmxca M0 U3YYCHHNIO NTHCIHUIIJIUHBI

Ilpy  w3ydeHUM  JUCLUIUIMHBL  OOy4aloUIMMCSl  11€J€CO00pa3HO  BBHINOJHATH  CIIEAYIOLIHE
pPEKOMEHIAlHN:

1. 3yuenune y4eOHOM JUCIUILINHBI TOJDKHO BECTHUCH CHCTEMATHYECKH.

2. llocne wu3ydeHHs Kakoro-iubo pasjena Mo Y4eOHMKY WM KOHCIEKTHBIM —MaTepHajiam
PEKOMCHAYCTCA IO IMMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMHHBI, OIIPCACIICHU A, IIOHATHA pa3aciia.

3. Ocoboe BHUMaHHE CICaAyCT YACIWUTDH BBIIIOJIHCHUIO OTYCTOB II0 IMPAKTUYCCKHUM 3aHATHAM,
1abopaToOpHBIM pabOTaM U MHAMBUIYAJIbHBIM KOMIUIEKCHBIM 33/1aHUSIM HA CAaMOCTOATENIbHYIO PadoTYy.

4. Bca TemaTuka BONPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 337aeTcsi Ha JICKIMAX MPENoaBaTeleM.
MM ke aroTcsi HCTOYHUKY (B MEPBYIO Ouepe/lb BHOBb M3/IaHHbIE B IEPHOINUECKON HAyYHOH JIUTEpaType)
1151 00JIee IETalbHOrO IOHUMAaHUsI BOIIPOCOB, 03BYUEHHBIX Ha JIEKLIUH.

6. [lepeyenn yueOHO-MeTOAMYECKOT0 U MHGOPMALMOHHOI0 00ecTiedeHHus
JJISl CAMOCTOSITE/ILHOM PadoThl 00YUYAIOMINXCH MO JUCHUILINHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JJUTEPATYpa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne /i (aBTOp, 3aryIaBue, BUJ U3JIaHUS, MECTO, U3/1aTCILCTBO, 9K3EMIUISIPOB B
TOJl U3/IaHusl, KOJIMYECTBO CTPAHUII) OnOINOTEKE

1. OcHoBHas IUTEpPaTypa




1 Metobl u Mozenu aHanu3a JaHHeIX: OLAP u Data Mining : yue6Hoe 12
nocobue / A. A. bapcers [u ap.]. - Cankt-IlerepOypr: BXB-Ilerepoypr,
2004.

2 MbpuibHUKOB JI. A. CTaTUCTHUYECKUE METO/IbI MHTEJUIEKTYaJIbHOTO aHAIN3a 5
MaHHBIX : yueOHoe mocobue / JI. A. MbutbHUKOB. - [lepmb: M31-BO
[THUITY, 2018.

2. lonoiHUTeIbHASA JIUTEPATYpa

2.1. YueOHbIe M1 HAYUYHbIE U3TAHUS

1 AdanacreB B. H. AHaim3 BpeMeHHBIX PSIIOB M IPOTHO3UPOBAHHME : 2
yaeOHuk 1 By30B / B. H. Adanacee, M. M. IO306arues. - Mocksa:
®unance 1 cratuctuka, MTHOPA-M, 2010.

2 WHTenexTyaabHbIi aHaTN3 JaHHBIX B YIIPABJICHUHU TIPOU3BOICTBEHHBIMU 5
cucTeMaMu (ToAX0 bl ¥ MeTObI) : MoHOTpadus / JI. A. MbUTbHUKOB [1
1p.]. - Mocksa: BUBJIMO-T'JIOBYC, 2017.

3 Hacnenos A. IBM SPSS Statistics 20 u AMOS : npodeccrnoHanbHbII 2
cTatucTUueckuii aHanu3 naHubix / A. Hacnenos. - Cankr-IlerepOypr [u
np.]: Tlurep, 2013.

2.2. llepuonnueckue u3TaHus

| He ucnons3yercs |

2.3. HopMaTUBHO-TeXHHMYECKHME U3TAHUS

| He ucnons3yercs |

3. MeToanueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOAUYECKOE 00ecliedeHue CaMOCTOSITeILHOM PadoThl CTy/IeHTa

| He ucnons3yercs |

6.2. DiieKTpOHHAas1 Y4eOHO-MeTOANYeCKasl JuTepaTypa

HocTtynHoCcTh
(cerp UnTepuer /
HaunmenoBanue Ccpuika Ha
Bup nmurepartypsr . JIOKaJIbHAs CETh;
pa3paboTKu UH()OPMAIIMOHHBIHN pecypc .
aBTOPH30BAHHBIN /
CBOOOIHBIH JOCTYTI)
OcHOBHas CTaTUCTHYECKUE METO/IbI https://elib.pstu.ru/docview/?|ceTs UHTEpHET;
nmuTepaTypa MHTEIJIEKTYaJIbHOTO aHaIu3a fDocumentld=4498 CBOOOJTHBIN JTOCTYIT
maHHBIX

6.3. JIuleH3MOHHOE U CBOOOJHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obecneyeHue,
UCII0JIb3yeMoe MPHU 0CYIeCTBJIeHHH 00pa30BaTe/JLHOI0 NMpouecca no JUCHUILINHE

Bug I10 Haunmenosanue I10
OnepanvoHHbIE CHCTEMBI Windows 10 (moxn. Azure Dev Tools for
Teaching)
OdricHbIe TPUITOKESHHUS. Microsoft Office Professional 2007. murr.
42661567
[IpuxiagHoe nporpaMmmHoe obecrnieueHure oodmero HazHauenust |Scilab auun. GNU GPL v2




Buzx I[1O

Haumenosauue [10

CucTeMbl yIIpaBiIeHUS TPOSKTAMH, UCCIIET0OBAHHUSIMH,
pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

IBM SPSS Statistic Base

Cpennl pa3paboTKkH, TECTUPOBAHUS U OTIIAJIKH

Cpena pa3pabotku RStudio

Cpenbl pazpaOOTKH, TECTUPOBAHUS U OTIAAKH

SI3BIK R

6.4. CoBpemeHHbIe podeccHOHAIbHBIE 0a3bl JAHHBIX 1 HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble IPH OCYILIeCTBJICHUHN 00pPa30BaATEeIbHOI0

nmpomecca 1mo JTMCIuMIJInHe

Haumenosanue

Ccpuika Ha HTHPOPMALIMOHHBIN pecypc

Hayunas oubnnoteka [lepMckoro HalimoHaIbHOTO
HCCIIEZIOBATENBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

http://lib.pstu.ru/

DIIEKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DneKTpoHHO-O0ubnoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

Wudpopmarnmonnsie pecypebl Cetu Koncynprantllntoc

http://www.consultant.ru/

7. MaTepHaIbHO-TEXHHYECKOE 0fecnedeHre 00pa30BaTeIbHOT0 MPoIecca 1Mo

AUCHUIIJINHE

Bun 3anaTuit

HaumenoBanue He06X0IMMOTO OCHOBHOTO 000PYI0BaHUS
Y TEXHUYECKUX CPEACTB 00yUeHus

KonudecTBo eauHuil

JlaGopaTopHas [1K c yctanoBnennsiM [10 B KOMIIIIEKTe: CHCTEMHBIN OJIOK, 10

pabora MOHMTOp, KJIaBHATypa, MbIIIb

Jlextus MapkepHasi 10CKa, MapKepbl, IPOEKTOP, IKPaH, HOYTOYK 1
unu [1K ¢ noctynom B cets IHTEpHET

[TpakTrueckoe MapkepHasi 10CKa, MapKepbl, POEKTOP, IKPaH, HOYTOYK 1

3aHATHE iy 1K ¢ goctynom B cets HTEpHET

8. ®oHI OLIEHOYHDIX CpeacCTB JUCIUIIIMHDBI

|OHI/ICaH B OTACJIbHOM JOKYMCHTC
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ITPOLIECCOB U ITPOU3BOJICTB
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@oHI OLEHOYHBIX CPeICTB JUIl IPOBEACHHS IPOMEXKYTOYHOM aTTECTALUU
oOydaromuxcst Il IPOBEACHMUSI  NPOMEKYTOUHOM  aTTecTalMd  OOydaroIuXcs
[0 JUCLMIUIMHE SABJIAETCS YacThiO (IIPHJIOKEHHEM) K pabouell mporpamMme JUCLUILIUHBL.
@DOH/J| OLIEHOYHBIX CPEACTB ISl MPOBEACHUS IPOMEXKYTOUHOM aTTeCTalUuy 00y4JaroIuXCsl
[0 TUCLUIUIMHE Pa3pabOTaH B COOTBETCTBUU € OOLIEH YacThiO (POH/IA OLIEHOYHBIX CPECTB
JUTsL IPOBEICHHSI TPOMEKYTOUHOM aTTECTallMd OCHOBHOM 00pa30BaTelIbHOM MPOTrpaMMBl,
KOTOpasi yCTAaHABIIMBAET CUCTEMY OLICHMBAHUS PE3YyJIbTATOB MPOMEKYTOYHOU ATTECTALUU
U KPUTEPUU BBICTABICHHUS OLEHOK. DOHJ OLEHOYHBIX CPEACTB I IPOBEIACHUS
MPOMEXKYTOUHOM aTTecTaiuu OOydaromuXcsl MO JUCIHUIUIMHE YCTaHABIMBAET (HOpMbI
U IIPOLEAYPHl TEKYILIEro KOHTPOJIA YCIIEBAEMOCTH M IPOMEKYTOYHOW AaTTeCTaluuu
00yyYaroIMXCsl MO JTUCIUIUINHE.

1. IlepeyeHsr KOHTPOIHMPYEMBIX Pe3yJbTATOB O0y4YeHHUs] 10 JMCHMILIMHE,
00bEeKThI OLCHUBAHNUS U BH/IbI KOHTPOJIA

Cornmacio PIIJ[ ocBoenue yudeOHOro Mmarepuana IJUCHMILIMHBL 3allJIaHUPOBAHO
B TEUCHHE OJTHOTO ceMecTpa (2-To ceMecTpa yuyeOHOro IiaHa) U pa3ouTo Ha 2 y4eOHBIX
Monyiisl. B kaxaoM Moayie npeaycMOTPEHBI ayJUTOPHBIE JIEKIUOHHBIE, TPAKTUYECKUE U
1abopaTopHBIE 3aHATUS, a TAKKE CAaMOCTOATENIbHAs paboTa CTyeHTOB. B pamkax ocBoeHus
y4eOHOro Marepuajia JUCUUIUIMHBL (POpMUPYETCS KOMIIOHEHThI KOMIETEHUUN 3Hamb,
ymemy, n1ademv, ykazanublie B PIIJ[, KoTOpbie BBICTyNalOT B Kau€CTBE KOHTPOJIUPYEMBIX
pe3ysbTaToB 00y4YeHUs 1Mo qucuuruivae (tabdm. 1.1).

KoHTponb ypOBHS YCBOEHHBIX 3HAaHMI, OCBOEHHBIX YMEHHUW U TNPUOOPETEHHBIX
BJIAJICHUI OCYIIECTBISIETCS B pAMKaX TEKYILEro, pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS
MpU U3yYEHHH TEOPETHUYECKOTO Marepuania, cliade OTYETOB MO JabOopaTopHbIM paboTam
U dK3aMeHa. Bujpl kKoHTpoIist cBeeHbl B Tabmuiry 1.1.

Tabmuma 1.1. TlepedeHb KOHTPOIUPYEMBIX PE3YJITATOB OOYUESHUS IO TUCITUTIIINHE

Bupa xkoHTpoJs
KoHnTpoJsinpyembie pe3yabTaTbl 00y4eHusl MO Texkymmid Py6exHblii HUTorosmlii

aucuurminHe (3YBbi) C TO OJIP | T/KP JK3aMeH

YcBoeHHbIE 3HAHUS
3.1 3HaTh COBPEMEHHBIE TEXHOJIOTHH U METOIbI TO KP TB
MMOCTPOCHHUSI IMITUPHUYCSCKUX MOJICIICH U MOJICTUPOBAHUS
MIPOIIECCOB, ONMHCHIBAIONINX PA0OTY TEXHOIOTUIECKOTO
000pyIOBaHUS, B TOM YHCJIE METOABI HHTEIUICKTYaIbHOTO
aHaJM3a TaHHBIX.

OcBoeHHbIC YMEHHUS

¥.1 yMeTh IpUMEHATh OCHOBHBIE METO/BI MOAECTUPOBAHUS OJIP1 KP 113
TEXHOJIOTMUECKHX ITPOIIECCOB M 000PYI0BaHHS, B TOM -
YHUCJIE METO/Ibl MHTEJUIEKTYAJIbBHOIO aHAJIN3a IaHHBIX OJIP4

IIpnoOpeTeHHbIE BJIA/ICHUSA

B.1 BJIAJIETh HaBBIKAMU MOJEIMPOBAaHUS OJIP1 K3
MIPOU3BOJICTBEHHBIX MPOLIECCOB i paboTsI -
TEXHOJIOTHYECKOTO  00OpynoBaHMSA, B TOM  HYHCIE OJIP4

HMHTEJUIEKTYIbHOTO aHAIH3a JaHHbBIX; 0OPMIICHHUS OTIeTa
10 pe3yIbTaTaM MPOBEACHHOT'0 MOCITUPOBAHNUS

C — cobeceoosanue no meme; TO — rxonnoxsuym (meopemuueckuil onpoc);, K3 — keilc-3a0aua
(unousudyanvroe 3aoanue); OJIP — omuem no nabopamopnoii pabome, T/KP — pybescnoe mecmuposarnue
(xonmponvHas paboma); TB — meopemuueckuii sonpoc; 113 — npaxmuuecxoe 3adanue; K3 — komniexcrnoe
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3a0aHue IK3aMeHa.

HTOroBOi1 OLIEHKOW JNOCTHKEHUS PE3yJabTaTOB OOY4YEHHS MO JUCLMILIUHE SBISETCS
IIPOMEXKYTOYHAsI arTeCTalMsl B BHUAE DK3aMEHA, NPOBOAMMAs C YYETOM pe3yJbTaroB
TEKYIIETO U pyOeKHOTO KOHTPOJIS.

2. Buabl KOHTPOJIfi, TUNIOBble KOHTPOJbHBbIE 32JaHUS M IIKAJIbI OLEHUBAHUS
pe3yJIbTaTOB 00y4YeHMsI

Texkyumii KOHTPOJIb YCIIEBAEMOCTH HMEET LETbI0 00ECIeYeHre MaKCUMaJIbHOM
s pexTuBHOCTH y4eOHOTO Mpoliecca, yupaBieHue nporeccoM (GOpMUPOBAHUS 3aJaHHBIX
KOMIIETEHIIMA O00y4YaeMbIX, TIOBBIIIICHUE MOTHUBAllUM K YydeOe U MpeaycMaTpuBaeT
OIICHMBAHUE X0J1a OCBOCHHMS AUCUUILIMHEL. B cooTBeTcTBUU ¢ [lon0XKeHnEM O TPOBEAEHUN
TEKYILEro KOHTPOJII YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTaluu OOydYarouuxcs Mo
o0pa3oBaTeNbHbIM MPOrpaMMaM BBICIIETO O0pa3oBaHUs — IporpaMmam OakanaBpuaTta,
cnennasrera u  Marucrtparypsl B IIHHMIIY npemycMmorpeHsl ciemyrommue BHABI
Y IEPUOJUYHOCTh TEKYILIET0 KOHTPOJI YCIEBAEMOCTH O0YHAIOIINXCS:

— BXOJHOU KOHTPOJIb, TPOBEPKA UCXOJHOTO YPOBHS MOJATOTOBICHHOCTH 00y4aeMOro
1 €r0 COOTBETCTBUS MPEIbABISIEMbIM TPEOOBAHUSAM JIJI U3yUCHUSI JAHHOW JUCHUIIIAHBL;

— TEKYILIUA KOHTPOJIb YCBOCHUSI MaTepuaia (YpPOBHS OCBOCHUSI KOMIIOHEHTA «3HATh)
3aIaHHBIX KOMIIETCHIIMN) HAa KaXXJIOM TPYNIIOBOM 3aHATHUM W KOHTPOJb MOCEIIAeMOCTH
JIEKIIMOHHBIX 3aHATUN;

— IPOMEKYTOUHBI U PYOEXKHBIM KOHTPOJIb OCBOCHHS O0ydaeMbIMU OTIEIbHBIX
KOMIIOHEHTOB «3HATh», «YMETb» 3aJIaHHBIX KOMIIETEHIUA IyTEM KOMIIBIOTEPHOTO
WM OJJAHOYHOTO  TECTHUPOBAHUS, KOHTPOJBHBIX  OIMPOCOB, KOHTPOJBHBIX  padoT
(MHAMBUAYATBHBIX JOMAIIHUX 3aJlaHWN), 3alIUThl OTYETOB IO JIAOOPATOPHBIM paboTam,
pedeparos, 3cce u T.11.

PyGexHbIii KOHTPOJb MO JUCHUIUIMHE TPOBOJAUTCA Ha CIEIYIOMEeH Heaene
MOCJIe MPOXOXKACHUS MOMAYJSL JUCIUIUIMHBI, & MPOMEXKYTOYHBIM — BO BpeMsl KaKJIOro
KOHTPOJIBHOTO MEPOIPUSATUSI BHYTPU MOAYJIEH JUCHIUTUIAHBL;

— MEKCECCUOHHAsi aTTecTallusl, €IMHOBPEMEHHOE IIOJIBEICHUE HTOrOB TEKyIIeh
YCIIEBAEMOCTH HE MEHEE OJHOI0 pa3a B CEMECTP MO BCEM AUCLMIUIMHAM JUIsl Ka)KIOro
HaIpaBJICHUS MTOATOTOBKH (CIENUATIBHOCTH ), Kypca, TPYIIIbL;

— KOHTPOJIb OCTATOYHBIX 3HAHUM.

2.1. Tekymmii KOHTPOJIb YCBOCHHSI MaTepuasa

Tekymuii  KOHTpOJIb ~ yCBOGHHsS  Marepuasa B ¢opMmMe  cobecenoBaHUsS
WM BBIOOPOYHOTO TEOPETUYECKOrO OIMpOca CTYIEHTOB MPOBOIUTCSA MO KaXI0il Teme.
Pesynprarel mo 4-0aqibHON IIKajde OLEHUBAHHUS 3aHOCATCS B KHIDKKY MpeErnojaBaTess
Y YUYATHIBAIOTCS B BHJIE HWHTEIPAJIBHOM OLIGHKM NPH IPOBEACHUHM IMPOMEXYTOYHOM
arTecTaluu.

2.2. Py0e:kHBIM KOHTPOJIb

PyOexxHBIM KOHTPOJIb ISl  KOMILJIEKCHOTO OIIEHMBAHUS YCBOCHHBIX 3HAHUU,
OCBOEHHBIX YMEHUI U MPUOOPETEHHBIX BiaieHui (Tabm. 1.1) mpoBoauTcs B popme 3alIUThI
Ja00paTOPHBIX PabOT U PyOEIKHON KOHTPOJIBLHOU PabOTHI (ITOCTE U3YUEHHUS TUCIUILINHBI).

2.2.1. 3amura Ja00paTOPHBIX padoT

Bcero 3amnanupoBaHo 4 nabopatopHbie paboThl. TUMOBBIE TEMBbI JaOOPATOPHBIX
pabot npusenens! B PI1I.



3amura 1a00paTopHO pabOThl MPOBOAUTCS MHIUBUIYAIBHO KaXKIbIM CTYIEHTOM
WIM TPYIINON CTYIEHTOB. TUIOBBIE IIKaJIa U KPUTEPUU OLEHKH MPUBEEHBI B OOLIEH YacTu
®OC obpazoBarebHON TPOrPAMMBI.

2.2.2. PyOexxHasi KOHTPOJIbHasA padoTa

Cormacno PIIJI 3armumanmpoBana 1 pyOexxHas koHTposibHasi pabora (KP)
MOCJIE OCBOCHHUS CTYACHTAMHU JTUCIIUTUINHBI.

TunoBble 3a1aHNs KOHTPOJIbHOI PadOTHI:

1. Hcnonb3oBaHHWE MOAXOAOB KOTHUTHBHOTO MOJICIUPOBAHUS MJi1 PaOOTHI C
JTAHHBIMU.

2. Ucnonp3oBaHue Bo3MOKHOCTEN ceTeil KoxoHeHa /uia aHanu3a TaHHBIX.

3. Ucnonp3oBaHne BO3MOKHOCTEH HEHPOHHBIX CETEH sl aHaIN3a JaHHBIX.

4. B3auMOCBsI31 MEXAY KOppeAlUel mapaMeTpoB U CUCTEMON KOOPIUHAT.

5. MHoromnapaMeTpruiecKkuii perpeCCHOHHBIN aHaIN3.

6. [TocTponuTh HEMPOHHYIO CETh JUIsl PEIICHUSI ONTMCAHHOW 3a7a4u.

7. IlocTpoUTh AEPEBO PELICHUI I OMMMCAHHOM 3a]auH.

8. OnpenenuTh OMIMOOYHBIE 3HAUYCHUS B HA00OpE MPUBEIACHHBIX JAHHBIX.

2.3. IIpome:xyTOouHas arTecTANUS (MTOTOBBIN KOHTPOJIb)

Jlomyck K MpOMEXXYTOYHOM aTTecTaluu OCYIIECTBIISIETCS MO Pe3ybTraTaM TEKYILEro
U pyOEKHOrO KOHTPOJIA. YCIOBUAMM [OMyCKa SIBJISIIOTCA YCHEIIHas cllada BCex
7a00paTOpHBIX PadOT U MOJOKUTEIbHAS UHTETPAJIbHAS OLICHKA 10 PE3YJbTaTaM TEKYILETO
U pyOEKHOTO KOHTPOJIS.

[Ipomexxytounaa arrecrauusi, coracHo PIIJ[, mpoBoguTcss B BHIE 3K3aMeEHa
M0 IUCLMIUIMHE YCTHO Mo Ouieram. buner copepxxut teopetnueckue Bompochl (TB)
IUTsl TPOBEPKU YCBOEHHBIX 3HAHUM, TpakTrnueckue 3ananus (I113) ams npoBepku 0CBOCHHBIX
ymeHu# u koMmiuiekcHble 3ananus (K3) ams koHTposs ypoBHS PUOOPETEHHBIX BIIaJICHUMA
BCEX 3asIBJICHHBIX KOMIIETEHIIUN.

buner Qopmupyercs TakuM 00pa3zoM, YTOOBI B HEr0 TOMAJIU BOIMPOCHI
Y IPAKTUYECKUE 3aJaHus, KOHTPOJUPYIOIIUE YPOBEHb C(HOPMUPOBAHHOCTH  6CeX
3asBiIeHHBIX KommeTreHimi. @dopma Owiera mnpencraBieHa B ob6mert vactu DOC
o0Opa3oBaTeIbHON MPOTPaMMBI.

2.3.1. TunoBbIie BONPOCHI M 3aJaHUS JJI51 IK3aMeHAa 10 JUCUHHUILIJIMHE

TunoBble BONPOCHI JIsi KOHTPOJISI YCBOCHHBIX 3HAHUIM:

1. Ucnonws3oBaHWe pErpeccCMOHHOrO aHalv3a [Js CTAaTUCTHYECKOW 00padoTku
JTAHHBIX.

2. Hcnonw3oBaHWe KOPPEJSIIIMOHHOTO aHalW3 IS OO0pabOTKHM  JaHHBIX
(k03¢ HULIUEHT KOPPEISALINHN).

3. Ucnonp3oBanue (pakTopHOTO aHAMM3a AJ11 00paOOTKH JaHHBIX.

4. Vicnonb3oBaHWE METONOB HJECHTU(DHKAIMK TIPU paboTe CO CTATUCTUYECKUMU
JAHHBIMU.

5. MeToasl NOCTPOEHUS MPOTHO30B HA PETPOCHEKTUBHBIX JTaHHBIX.

6. [Ipumenenue metona PLS miist aHanu3a JaHHBIX.

/. IHTepnoasaLus U SKCTPANONSALINS TaHHBIX.

8. MeTtoabl BapuallmOHHOTO aHalM3a JiJ1sl padOThI C JaHHBIMH.

TunoBble NpaKTHYECKUE 32{aHUSA 1JISI KOHTPOJISI OCBOCHHBIX YMEHUIA:
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[TocTpouTh HHTEPIIOIUPYIOUIYIO (PYHKIIMIO TPUBEACHHBIX JAHHBIX.

[TocTpouTh perpecCMOHHYIO MOZIEIIb Ha TPUBEACHHBIX JAHHBIX.

[IpoBepUTh B3aUMHYIO KOPPEJSAIUIO IPUBEICHHBIX JAHHBIX.

[IpousBecTu UIeHTU(HUKAIIUIO MOJIETT HA TPUBEICHHBIX TAHHBIX.

[locTpouTh  NPOrHOCTHYECKYID  MOJAETh  JUIsl  JaHHBIX, OMHCHIBAEMbBIX
WHHOBAIIMOHHOW WK S-00pa3HOM KPUBOH.

[locTpouTh KOTHUTUBHYIO KapTy i MPUBEACHHOM 00JIacTh 3HAaHUU U
ONpEENICHHs 3HAYCHUI [TapaMeTPOB €€ XapaKTEPHU3YIOIIHX.

TunoBbie KOMILIEKCHBIE 3aJaHHUA J1JI KOHTPOJIS PHOOPETEHHBIX BJIAICHUI:

1. Haiitn 3HaueHus ko3pPuUUUEHTOB ¢; U C, A Mozxenu Yy =C, +C,X ecnu

abrwnE

S

M3BECTHO, YTO MOJIENIb ONMCHIBAET JaHHEIE IpHBEACHHBIE B Tabmuie. [locTpouTs rpaduk
¢ysaxuu Y(X), HaHECTH HA HETO UCXOIHbIE TOUKH.

X 0 12 S 8
Y 1 10 7 S

2. IlocTpoiiTe perpecCHOHHYIO MOJIENIb €CIIM U3BECTHO, UTO CUCTEMA OMUCHIBACTCA

C
nepenatounoit ¢pynknueit W =—=—

P+C,
X (t) =1(t).
3. Ha pucyHke mnpuBeAeHbl OOBEKTHI OTHOCAIIMECS K pa3HbIM Kjaccam
(TpeyroJabHUKH U KpYTH) OoNpeesieMble HA OCHOBE 3HAUEHUH Maphbl MapaMeTPOB X U Xy,

Onpenenute (QyHKINIO, KOTOpas IIO3BOJIMT ONPEACNATh K KakoMy Kiaccy Oyaer
OTHOCHUTHCS HOBBIH OOBEKT.

, @ BXOJHOE BO3jcicTBHE Ha Hee (yHKIUEH

X2

25 +
20 T A A
15 T A

10 7T A

05 t AP

Puc. 1. Obvexmol, xapakmepuzyemvle 08YyMsi HOKA3AMEISAMU U OMHOCAUWUECS. K PAZHBIM
KILACCAM.

4. Ha pucyHke TnpHBEICHbI OOBEKTHI OTHOCAIIMECS K PasHbIM KiaccaM
(TpeyroJbHUKH M KPYTu) OmpeeiseMble Ha OCHOBE 3HAYCHHI Maphbl TapaMeTPOB X; U X,.
[TocTpoiiTe HEHPOHHYIO CETh, KOTOPAst TO3BOJIUT ONMPEACIIATH K KIACCU(PHUITUPOBATH HOBBIC
OOBEKTEL.



A A
25 +
20 T A A
15 T A
101 A
05 T o
° °e °

Puc.2. Obvexmol, xapaxmepuzyemvie 08yMs NOKA3AMENAMU U OMHOCAWUECH K
PA3HbIM KIACCAM.

llonnviti nepeuenv meopemuyeckux 80nNpOCO8 U NPAKMUYECKUX 3A0aHUli 8 gopme
VMBEPIHCOEHHO20 KOMNJIEKMA IK3AMEHAYUOHHLIX OUNEmO8 XPAHUmMCs HA GblnycKaioujell
Kagheope.

2.3.2. llIkaybl OLlCHUBAHUSA Pe3yJIbTATOB 00y4YeHHMS HA IK3aMeHe

OueHka pe3yJabTaroB O0yyeHUss MO JAWCHUIUIMHE B  (OpMe  YpPOBHSA
c(OPMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMembv, 61ademb 3asBICHHBIX KOMIIETEHUUN
MIPOBOJIUTCS 1O 4-X OATIILHOM IIKajIe OLICHUBAHUSA ITyTEM BRIOOPOYHOTO KOHTPOJISI BO BpeMsI
AK3aMEHa.

TunoBble MIKaga U KPUTEPUH OIEHKH PE3yabTaToB 0OyueHHUs NP cAade dK3aMeHa
JUIE KOMIIOHEHTOB 3Hamb, ymemdv U 61adems upuseneHbl B obmeit yactu dOC
o0pa3oBaTeIbHON MPOTrPaMMBI.

3. Kpurepuu ouneHuBaHus YPOBHA C(HOPMHPOBAHHOCTH KOMIIOHEHTOB
M KOMIIeTeHIUH

3.1. Onenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUIA

IIpu oueHke ypoBHA CHOPMHPOBAHHOCTH KOMIIETEHIIMM B paMKaX BBIOOPOYHOIO
KOHTPOJIS NPU DK3aMEHE CUUTAETCS, UYTO NOIYYEeHHASl OYEHKA 30 KOMNOHEHM Npo8epsemou
6 Ouneme KomnemeHyuu o0000wjaemcs Ha COOMBEMCMBYIOUULL KOMNOHEHM 6cex
KoMnemeHyuil, popmupyemulx 8 pamKax OaHHOU Y4eOHOU OUCYUNTIUHBL.

TumnoBble KpUTEpUHM U IIKaJbl OLEHHUBAHUA YPOBHSA CHOPMUPOBAHHOCTU
KOMITOHEHTOB KOMIIETCHIIMM TpuBeaeHsl B o6meld yactu DPOC o0pazoBareabHOM
MPOTPaAMMBL.

3.2. Onenka ypoBHsi c()OPMUPOBAHHOCTH KOMIETEHIUH

OO61as orieHKa ypoBHS ¢(HOPMHUPOBAHHOCTH BCEX KOMIETEHIIMNA MPOBOJUTCS MyTEM
arperupoBaHMsI OIICHOK, MOJYUYEHHBIX CTYACHTOM 32 KaKIbI KOMIOHEHT (OPMHUPYEMBIX
KOMIIETEHIIMM, C YYeTOM pe3yJbTaTOB TEKYLIEro M pPyOEKHOTO KOHTPOJIL B BHJE
WHTETpaJIbHON OIEHKH 1o 4-X OayuibHOM mmikane. Bce pesynbTaTbl KOHTPOJS 3aHOCSTCS
B OLICHOYHBIM JIUCT W 3alOJHSIOTCA TMpEnojaBaresieM IO HTOraM MpPOMEXYTOYHOU
aTTECTallNH.

dopMa OIIEHOYHOTO JIUCTa U TPEOOBAHUS K €ro 3aroJHEHUIO NMPUBEJIECHBI B 001Ien
yactu ®OC 06pa3zoBareabHON MPOrpaMMBI.

[Ipu dopmHupoBaHWK MTOrOBOM OLIEHKM TPOMEXKYTOYHOM arrectalid B BHUJE
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AK3aMEHa MCIOJB3YIOTCS THUIIOBBIE KpUTepuM, MpuBeAeHHble B o0meld yactu DOC
o0Opa3oBaTeIbHON MPOrpaMMBlI.



