MUHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOI
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JIucT cornacoBaHus pa6oqel71 nporpaMmbl JUCHUIUIAHBI

[IporpamMmy coctasui (a)

0
mpod., A.T.H., AOI. 10.06.2022

C.H. Konecuukona

(IOIKHOCTB, Y4. CTETICHb, 3BAHUE) (moanubs, nata)

[Mporpamma onoOpeHa Ha 3acenanuu kKadeapst Ne 43

«15» nrons 2022 r., mporoxoa Ne 07/2

3aeayronuii kadeapoii Ne 43
J.T.H.,0po@. 15.06.2022

(MHUIMANBL, aMUITHS)

M.IO. OxTuies

(yd. cTeneHs, 3BaHKE) (HOII'HI/ICL, nata)

OtsercrBenHsii 3a OI1 BO 02.04.03(02

CTaplIUi MpPenoiaBaTesb 15;06.2022

(MHUIHANTEL, HaMUITHS)

A.A. ®omenkoBa

(AOIKHOCTB, Y4. CTENICHb, 3BAHUE) k/(no;umcx,, nara)

3amMecTuTenb AupeKkTopa MHCTUTYyTa Ned 1t

JIOII. K. T.H.,JTOII. 5.06.2022

(MHUIMANBL, aMUITHS)

A.A. Kirrouapes

~
(AOIKHOCTB, Y4. CTENICHb, 3BAHUE) ““ (moamuce, nata)

(MHUIMANTBL, aMUITHS)



Ann»oranus

JucruniunHa «CHCTEeMHBIH aHaiau3» BXOJUT B 00pa30BaTENIbHYIO NMPOrpaMMy BBICILErO
o0pa3oBaHMs — MPOrpaMMy MarucTpaTypbl IO HANpPaBICHUIO MOATOTOBKK/ CHEIUAIBHOCTH
02.04.03 «MaremaTrueckoe oOecriedeHne u aMUHICTPUPOBAHNE MH(OPMAIMOHHBIX CHCTEM »
HampaBiIeHHOCTH «CHCTeMHBI aHamWM3 B WH(POPMALMOHHBIX TEXHONOTHSAX». JlucuuruimHa
peanu3zyercs kapenpoit «Ne43».

JlucruminHa HarelieHa Ha GOpMUpPOBaHKE Y BBIITYCKHHUKA CIEAYIOMINX KOMIESTEHITHIA:

VK-1 «CnocobGeH OCyIIeCTBIATh KPUTHYCCKHH aHAIW3 NPOOJIEMHBIX CHTyalud Ha
OCHOBE CHCTEMHOTO TIOZX0/1a, BEIPAaOaThIBATh CTPATETUIO ICHCTBHI

OIIK-1 «CnocobeH HaxomuTh, (OPMYIHPOBAaTh W peIIaTh aKTyaJbHBIC MPOOIEMBI
(byHIaMEHTAIFHON ¥ MIPUKIIAHOW HHPOPMATUKU H HHPOPMAMOHHBIX TEXHOJIOTHI»

OIIK-2 «CmocobeH mpoeKTupoBaTh, pa3padaTeiBaTh W BHEAPSATH INPOTPaMMHEIC
MPOAYKTHI ¥ TPOrpaMMHBIE KOMILJIEKCHI PAa3IMYHOI0 Ha3HAYECHUS»

ConepkaHue AUCLMIIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C MPUOOpETEHHEM
YMEHUS CTPYKTYpHpPOBaThb MpPEIMETHYI0 00JacTh MNPUKIAAHOM NpoOIeMbl; HaBBIKOB
dbopmanuzanMu MpeaMeTHol obnacTu (pa3paboTKM KJIACCU(DUKALMOHHBIX M OMHCATENbHBIX
MIPU3HAKOB, MPe100pabOTKU NCXOIHBIX TAaHHBIX C 1IeJbI0 (GOPMHUPOBaHUs 0a3bl 3HAHUI); YMEHUS
HaXOJAUTh MOJXO/bl K PELICHHUIO 3a/1a4 UIEHTU(UKALMK 1 IPOTHO3UPOBAHUS, 3aa4 MOIEPKKU
NPUHATHS pEIeHUH; yMEHUs INPOeKTUpOBaTh, pa3padaTbiBaTh M BHEAPATH MPOrpaMMHbIE
CHCTEMBI JJIS pellieHHs MPUKJIaIHBIX 3a/1a4 Pa3HOTO Ha3HAUYEHUS.

[IpenonaBanue IUCHMIUIMHBI TpeXycMaTpUBaeT cleayromue (opMbl  OpraHU3alUU
yueOHOro nporecca: JeKIHH, J1adopaTopHble pabOThl, MPAKTHUECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota o0y4aromerocs.

[IporpaMMoil IUCUMIIMHBI MPELyCMOTPEHBbI CICAYIOUIME BBl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHASI aTTeCcTalusd B (hopMe IK3aMeHa.

OOmas TpyJa0eMKOCTh OCBOCHUS JUCIMILIMHBI cocTaBiseT 10 3adeTHBIX eamHuIl, 360
4acoB.

S3p1K 00yUEHUS IO TUCTIUILINHE «PYCCKHM »



1. IlepeuyeHb mIaHUPYEMBIX pE3yIbTATOB OOYUEHHS 10 JUCLUILUINHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI

Ilesb ocBOEHUST AMCUUIUIMHBI - (JOPMUPOBAHME 3HAHUM O HAayyHBIX M METOAMYECKHUX
OCHOBAX TEXHOJIOTUI 00pabOTKH, yMEHHI NPOBEICHHUS KOPPEKTHOTO aHAJIN3a U IIPeoOpa3oBaHus
JaHHBIX B WHQOpPMAOWIO W 3HAHWSA; NPUOOPETEHUs HABBHIKOB B (OpMaiHM3alud  3ajad
UICHTU(HUKAINN, PACTIO3HABAHHS, IPOrHO3UPOBAHNS, IPUHATHS PEIICHHIA, CHCTEMHOTO aHAJIN3a
MOJICIMPYeMOil  TpeAMeTHOW  obmacth s NMpO(eCCHOHATBHOTO  MPOSKTHPOBAHUS
MHPOPMALMOHHBIX CHUCTEM W CO3JaHUS MAaTEeMaTHUECKOTO ammapara Ui YCICUTHOTO PEUICHHUS
MIPUKJIAIHBIX 3a/1a4.

1.2. JlucumruimHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTENbHON MPOTPaMMBbI
BhIcIIero oopasosanus (nayee — OI1 BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIHTATOB OOYUEHUS 1O AUCIUILINHE, COOTHECEHHBIX C
IUTaHUPpYEeMbIMH pesysbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHHS IUCHUIUIMHBI OOYYAIOUIMICS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMIIETEHIIMAMHU WIM UX YacTsIMU. KoMneTeHIMH 1 MHAUKATOPBl UX JOCTHKEHUS NPHUBEIEHBI B
Tabnue 1.

Tabmuna 1 — [lepedeHb KOMIETEHIINI ¥ HHANKATOPOB MX JIOCTHXKEHUS

Kareropus (rpynma) Kox u Koxa u HaumeHoBaHWE UHIMKATOPA
HauMEHOBaHHUE
KOMITETEHIUN JOCTHYKEHHST KOMITETEHIUN
KOMITETEHIIUU
VK-1.V.1 ymeTs UCKaTh HY)KHBbIE HICTOYHUKHU
VK-1 Cnocoben y Y
nH(pOPMAIUHU; BOCTIPUHUMATD,
OCYIIECTBIISITh
. aHAIM3UPOBATH, COXPAHSThH U TIEpeIaBaTh
KPUTHYCCKHN
MHOPMAIIUIO C HCIIOIH30BAHUEM ITUPPOBBIX
aHaJIM3 MPOOJIEMHBIX
o CPEJIICTB; BhIpA0ATHIBATh CTPATETHIO
YHuBepcaibHbIC CUTYyaIuii Ha OCHOBE o . .
JEUCTBHM JIsl pEIICHUs IPOOJIEMHOM
KOMIIETECHIUN CHCTEMHOTO
HoxxOMa CUTYaIuu
’ VK-1.B.2 B1ageTs HaBbIKAMHA
BbIpabaTHIBaTh
HCTIOJIb30BaHUS AJITOPUTMOB U ITU(PPOBBIX
CTpPATETHIO
< . CPEIICTB, MPEeAHA3HAUCHHBIX JIJIS aHAJIM3a
IeNCTBUI

nHGOpMaIIUU U TAHHBIX

OIIK-1.3.1 3HaTh (hyHIAMEHTAIEHBIC
MOJIOKEHHUS B 00JIACTH MaTEMaTHKH U
nH(POPMATUKN

OIIK-1.Y.1 yMeTp ncronb30BaTh
(byHAaMeHTalbHbIE MT0JIOKEHHS B 001aCTH
MaTeMaTUKU U UH(MOPMATHKH B

OIIK-1 Cnocoben
HAXOJIUTh,
bopmynupoBaTh 1
pelaTh akTyaabHbIC
Oo6mmenpodeccuoHaLHBIC | TPOOJIEMBI

KOMIIETEHIIUN byHIaMEeHTaIbHOU U .
. npogeccHoHaNbHON AesITeNbHOCTH
MpUKJIa HON
OIIK-1.B.1 umeTh HaBBIKK BIOOpA METO/IOB
WHPOPMATUKU U .
peleHus 3a1a4d npodeccuoHaibHON
UH()OPMAILIMOHHBIX
. JesITeJIbHOCTU Ha OCHOBE TEOPETUYECKUX
TEXHOJIOT M .
3HaHUH
OIIK-2 CnocobGen
MPOEKTHPOBATH,
a3pabarbIBaTh U
I];)HGI;[ L OIIK-2.B.1 uMeTh HaBBIKH IPUMEHEHUS
P amnnapara CHCTEMHOT'0 aHaJIn3a Ipu
Oo6menpodeccroHanpHbIE | IPOrpaMMHBIC
MPOEKTHUPOBAHUH, Pa3pabOTKe U BHEIPEHUU
KOMITETEHIUH MPOTYKTHI H
MPOTrPaMMHBIX NMPOJYKTOB U MIPOTPAMMHBIX
MpOTpaMMHBIE
KOMILJIEKCOB PA3JIMYHOTO Ha3HAUEHUS
KOMILIEKCHI
Pa3IMYHOrO

Ha3HA4YCHUA




2. Mecro aucuumivHbl B cTpyktype OI1
JucuunnuHa 0Ga3upyeTcs Ha 3HAHUSX, paHee NPUOOPETEHHBIX OOYYaIOLIMMUCS IPH
OCBOEHHU MpOrpaMMbl OakanaBpuara.
3HaHMA, TOJNy4YEHHBbIE NPU H3YYCHUH MaTepuaja JAaHHOW AWCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HaUCHHE, TaK U UCTONb3YIOTCS [IPH U3YUCHHUU APYTUX AUCLUIIINH!
— Hay4yHOo-TeXHUYECKHI1 CeMUHap,
a TaKk)Ke TPH MOJITOTOBKE BIITYCKHOH KBAJM(UKAIIMOHHOM pabOoTEHI.

3. OOBeM U TPYAOEMKOCTh TUCIIUTUIAHBI
Janubie 00 oOmieM o0beMe MUCHHUILUIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIMIUTMHE (M pacIpeesICHHEe 3TOH TPYJAOSMKOCTH 110 CEMECTpam) Npe/ICTaBICHbI B
Tabmume 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh JUCIIUILTHHEI

By yueOHOU paboThI Bcero TpyJIOeMKOCTE, 110 ceMeCTpam
Nel No2
1 2 3 4

Oobwan mpyooemKocmb OuCyUNIUHbL, 10/ 360 5/ 180 5/ 180

3E/ (dac)

U3 Hux uacoe npakmuueckol n0020mosKu

AyodumopHule 3aHamus, BCETo Jac. 102 68 34

B TOM YHCJIE:

nekimu (JI), (gac) 34 17 17

npakTuaeckue/cemunapckue 3ausatus  (113),

17 17

(dac)

naboparopusie pabotsl (JIP), (uac) 51 34 17

KypcoBoii mpoekT (pabota) (KII, KP), (1ac)

JK3aMeH, (Jac) 36 36
Camocmosmenvhas paboma, Bcero (dac) 222 112 110
Buo npomescymounoni ammecmayuu: 3adet, | dudod. OK3.
madd. 3ager, sk3amen (3auer, dudd. 3au, 3au., Hudd. 3aq.

JK3.*%) OKk3.

%k
[Ipumeuanue: KaHAMIATCKUIH K3aMeEH

4. CopeprxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TPyAOEMKOCTH IUCIUILTAHBI IO pa3/iesiaM 1 BUIaM 3aHATHH.
Paznensl, TeMbl IUCIUTUIMHBL U UX TPYJAO0EMKOCTh TIPUBEJICHBI B TabmuIe 3.

Tabnmma 3 — Paznensl, TeMbl TUCIUTUINHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI AUCHMILIMHE Jerwn | 113 (C3)) - JIP KIIT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. [lannsie, nndopmanws, 3Hanus. [lonarue o
CHUCTEMHOM aHaJllu3e.
Tema 1.1. ba3bl 3HaHUH, UHTEIEKTyaJIbHbIE CHUCTEMBI
(MUC). Cucrembl NOANEPKKHA NPUHATHA pemieHud 7 8 17 56
(CIIIIP).
Tema 1.2. MeTozp! ¥ QITOPUTMBI MHTEIUIEKTYaJIbHOTO
aHaJIM3a JaHHBIX — cpaBHUTEIbHBIN 0030p (MA D).




Pazmen 2. Metoabl W3BiA€YEHUS 3HAHUKM W3 JAHHBIX|

(BBISIBIIEHHE 3aKOHOMEPHOCTEH).

Tema 2.1. BBeneHue B anropuTMbl paclo3HABAHUE
00pa3oB. KoppekTHble allropuTMUIecKkue KOMIO3UIIUH.

Tewma 2.2. Ananutnueckue miatdopmsr (CIIIIP) u 10 9 17 56

TEOPUs IPUHSATHUS PEIICHUHN B YCIOBUSAX
HeomnpeneneHHocTH. Kpurepuu kadecta
MPOrPaMMHBIX CUCTEM. MHOTOKpUTEpUATHHOE
OIICHWBAHHUE CIOKHBIX 00BEKTOB (CHCTEM).

Hroro B CEMECTpPE:

17 17 34 112

CemecTtp 2

Pa3zngen 3. MeToabl CUCTEMHOTO aHaIM3a JAHHBIX HA
OCHOBE TEXHOJIOTHH MAIIMHHOTO O0YYCHHUS.
Tema 3.1. IlocraHoBka 3aJauyd  KOJIJICKTUBHOIO
MIPUHSATHS PEIICHUH W TIOCTPOSHUSI PEIIAIONINX MPABHII,

MCTOAbI u AJITOPUTMHUICCKUC

TIOBBIIICHHST HATEKHOCTH PEIICHUH.
Tema 3.2. IIporpammMusbie TIPOIYKTHI,

NOAACPKUBAIOIINE  TEXHOJIOTMU

Discovery in Databases) u Data Mining (aHaJIUTHYECKHE

1aTOpMBbI), 1 X HYHKIUH.

KOMITO3WIINH JJIA

KDD (Knowledge

Pasmen 4. Meronpl  OLEHMBAHHUS  COCTOSHHM
WHTEJUIEKTYaIbHBIX HHpOopManoHHbIX cucteM (MNUC).
Tewma 4.1. HenuneiiHas HemapaMeTpuyecKasi perpeccus
KaK COBPEMEHHBI MHCTPYMEHT OLIEHHUBAHUsI COCTOSHUI

CIIOKHBIX 0OBEKTOB.

Tema 4.2. Meroapl TPOTHO3WPOBAHUSI COCTOSHUM
CIIOKHBIX OOBEKTOB Ha OCHOBE METOJOB IIOMCKY

pas3jiaak BpEMEHHBIX PAIO0B..

10 9 55

Uroro B cemectpe: 17 17 110

Hroro 34 17 51 0 222

4.2. ConepxaHue pa3JeiaoB U TEM JEKIIMOHHBIX 3aHITHM.

Copep:xaHue pa3iesnos

Y TEM JICKITMOHHBIX 3aHATHH MPUBEICHO B TabmwIie 4.

Tabnmma 4 — ComeprxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep paznena

HazBanme n COACPIKAHUE Pa3aACIOB U TEM JICKIITUOHHBIX 3aHATHH

Jlexuuu 1-3. ITocTaHoBKa 3a4a4d CUCTEMHOI'O aHAJIM3a JaHHBIX.
CyIIHOCTh B YCIIOBHUS IPUMEHUMOCTH METOJIOB aHAJIN3a TAHHBIX.
Mogemu Data Mining. Knaccugukaryst MeTo10B aHaIm3a
JnaHHBIX. Kiaccudukanus Mojieeld npeICTaBIeHNs 3HAHUH 1 UX
CpPaBHHUTEIbHAS XapaKTCPUCTHKA. METOIbI M aITOPUTMBI
WHTEIJICKTYalIbHOTO aHAIN3a JAHHBIX — CPABHUTENBHBIN 0030p
(UAJD).

Jlemoncmpayus caaiioos

Jlexnus 4. Cuctembl pacro3HaBaHusi o0pa3oB Ha 6aze Data
Mining ¥ NPUHIUIMBI UX TOCTPOEHUs TpUMeHUTeIbHO K VC.
Jlexnus 5. [NocranoBka 3a7aun Kjaaccupukanyu u
KJaccuuKalMoOHHbIe peratomue npasuia. [locranoBka 3agaun
KJIacTepU3aliK, Mepbl OJIU30CTH.

Jlexumu 6-9. Cuctemsbl noaaepxku npuusatus pemennii (CITP)
- aQHAJUTHYECKHE IIATHOPMBI.

Jemoncmpayus craiidos

Jlexinu 9-12. CyTh 331241 MalIMHHOTO O0YYEHHsI: METO/IbI U




anroputmsl (0030p). KoppekTHble anropurMuyeckue
kommo3uimy. KoyurektuBHbIe pematomue npasuia. [Ipumenenne
B IIPUKJIATHBIX 337a49ax.

Jlemoncmpayus caaiioos

Jlexmu 13-14. O630p METOIOB aHANIN3a BPEMEHHBIX PSIOB Kak
peanu3anuii JaHHBIX, MOPOKIAEMBIX COCTOSHUSIMU
JMHAMUYECKOW CUCTEMBI. MeTO bl (DMITbTPAIIH BPEMEHHBIX
psnoB. [IprMeHeHne B MPUKITATHBIX 3a7adaX 00paOOTKH TaHHBIX.
Jlexuus 15. Henuneiinas HemapaMeTpuyecKasi perpeccus Kak
COBPEMEHHBIA MHCTPYMEHT ouieHrnBanus cocrosianit MUC.
Jlexuuu 16-17. MMC xak H”HCTpYMEHT yNpaBlI€HUS CIOKHBIMU
o0bekTaMu. OCOOEHHOCTH aHaIN3a HEeTMHEHHBIX 00BbEKTOB
(cuctem). YHUBEPCAIBHOCTh MATEMATUYECKUX MOJIEIIEH.
Jemoncmpayus craiioos

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI
TeMbl IpakTHYECKUX 3aHATUI U UX TPYJIOEMKOCTb IPUBEACHBI B Ta0nHLIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

No
No PopMBbI T
- TeMbl IpakTUYECKUX 3aHATUI MPAaKTUYECKUX PYAOEMEOCTD, | pasiie/ia
/n P P " (gac) JUCIIHIL
3aHATHH LMHEL
Cemectp 1
1 MeTtoasl pemeHust Pewenue 8 1
MHOTOKPHUTEPHAJIbHBIX 3a7a4 BbIOODA. co0epIHcamenbHbIX
@®opMBI pemarommx IpaBuI s 3a0au
co3nmaHus 0a3bl 3HAHUHN U
MHTEJUICKTyaJIbHbIC HHPOPMAUOHHBIE
cuctemsl (MUC). Dnexrpa u MAU.
2 MeToapl U QITOPUTMBI PacIiO3HABAHUS Pewenue 4 2
00pa3oB MPUMECHHUTEILHO K aHATH3Y CO0epHCaAmeNbHbIX
cocrosianii UUC. Croxactuueckuit 3a0au
aHaJIN3 THHAMAYECKUX CUCTEM —
COBPEMEHHBIN MHCTPYMEHT OLICHUBAHUS
COCTOSTHHH CI0XHBIX 00bekTOB. HBK 1
MMIL.
3 Mertoas! U aNropuTMbl MAITUHHOTO Pewienue 5 2
oOyuenusi. KoppekTHbie co0epaIHcamenbHuIX
QITOPUTMHUYECKUE KOMIIO3UIMH KaK 3a0au
OCHOBHOM MPUHITUI CUCTEMHOM
00pabOTKH U aHAIN3a TUHAMUYECKUX
naHHbIX. Jlornueckue metonsl PO.
MeTpHKH ¥ IPUHIIMI TOJIOCOBaHHUS.
Bcero 17
4.4. JlaGopaTopHBIC 3aHATHS
Tembl 1ab0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTb MTPUBEICHHI B TabiHIIE 6.
Tabauna 6 — JJabopaTopHble 3aHITUS U UX TPYILOEMKOCTb
| Ne | HawnmenoBanue 1abopaTopHbIX paboT | TpynoeMKOCTb, N3 mux | Ne




n/n (gac) MPAaKTHYECKOH | pa3zaena
IIOATOTOBKH, | JUCIIAI
(gac) JIMHBI
Cemectp 1

1 | IlpyHIMI OUHAMUYECKOTO MPOrpaMMHPOBAHUS B 4 - 1
pelIeHU ONTHMH3AlMOHHBIX 3a1a4.

2 | AropuTMBI aHANHM3a CUTYyallid B YCIOBHUSIX PHUCKA 9 - 1
Y HEONPEACNEeHHOCTH ISl IPUHATHSI OOOCHOBAHHBIX
pemennii. MeToapl pemieHuss 3amad  BeIOOpa
Metoasl DJIEKTPE-1,2 un MAU.

3 Teopust cucrem. Ontumuzarust CMO. 4 - 1

4 | AnropuTMbl MaIIMHHOTO O0y4eHHUs (IO BHIOOPY) 11 - 2
Meton  ckomip3simero  KoHTponsi.  KoppekTHbie
ITOPUTMHYECKHE KOMIIO3UIIHU.

5 | AHanu3 cuCTeM JEeTepPMHUHHPOBAHHOTO Xaoca 6 - 2
@Da30Bble NOPTPETH! U UX aHAJIU3.
| Cemectp 2

9 | AnropuT™Mbl  CTaTHCTHMYECKOIO  aHaiuM3a Y 4 - 3
OIICHMBAaHUSI I1apaMETPOB CHUCTEMbI CIy4aiHOM
NIPUPOABI. AITOPUTMBI aHAIU3a OOJIBIINX JAHHBIX.

10 | Hpunmmn MHUHHUMAaJIbHOTO IEeNCTBUA KaK 5 - 4
YHMBEPCAIBbHBIA INPUHIUI aHaJlW3a U CHUHTE3d
YOPaBIsIEMbIX CUCTEM

11 | Meron MOJOBOHM AEKOMIIO3ULIMU Ui aHAIU3a U 4 - 3
onieHuBanus coctosauit UC

12 | Henunelinas HemnapaMmeTpudecKas aJepHasy 4 - 4
perpeccuss JUId aHalM3a U [IPOrHO3MPOBAHUS
COCTOSIHMI JMHAMHYECKOTO 00BEKTa

Bcero 51

4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI

VY4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs

Buzpl caMmocTosITeIbHOM paboThI U €€ TPYIOEMKOCTh IPUBEACHBI B Tabiuie 7.

Tab6muna 7 — Busibl caMOCTOSTEIIBHOM paOOThI U €€ TPYJOEMKOCTh

Bun camocrositensHON paboThI BSIZI;O’ Cemectp 1, uac CemecTp 2, yac
1 2 3 4
W3ydenne TeopeTHueckoro Marepuana
77 75

muciumiauasl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduyeckue 3amxanus (PI3)
Brmonnenne pedepara (P)
IToaroToBka K TeKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jlomamniraee 3apanue (/13)
KonTponbasie padotel 3a04ankoB (KP3)
IToaroroBka K MpOMEXyTOYHON 35 35
arrecrauuu (I1A)

Bceero: | 222 112 110




5. Ilepeuens y4eOHO-METOINYECKOTO 0OECIIEUEeHNS
JUISL CAMOCTOSITENIEHOM paboThl 00ydaroUIuXCs MO JUCIUIITNHE (MOJIYIIIO)
Y4eOHO-MeTOIMYECKHE MaTepuaibl JJis CAMOCTOSITENIbHON PabOThl 0Oy4aroNIMXCsl YKa3aHbl B
n.a. 7-11.

6. IlepeueHp MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3IaHUI
[lepedyeHp MeYaTHBIX M AJIEKTPOHHBIX yUEOHBIX H3IaHUN PUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepeueHp NMevaTHbBIX U 3JEKTPOHHBIX YUCOHBIX H3AaHHN

Komunaectso
9K3EMILIIPOB B
bubnuorpaduueckas ccpuika oubmoTeke
(KpoMe IEeKTPOHHBIX

9K3EMIUTSIPOB)

Mudp/
URL anpec

URL: MuntoTuHa, E. M. Teopus
https://e.lanbook.com/book/304337 CWUCTEM U CUCTEMHbIV aHaNua.
Kypc nekuui : yue6Hoe nocobue
/ E. M. MuntotuHa. — bpsaHck :
bpsiHckun [TAY, 2021. —45c.

URL: MatBees, A. U.
https://e.lanbook.com/book/151666 MaTemaTuyeckume MeToapl
CMUCTEMHOro aHanusa : yd4ebHoe
noco6wue ans sysoe / A. U.
MaTBeeB. — 2-e usj,., ctep. —
CaHkT-NMeTepbypr : NNaHb, 2021.
—128c.

https://e.lanbook.com/book/769 HuTennextyanbHbie poOOTHI :
yuebHoe nocobdue / U. A.
Kanses, B. M. Jloxun, 1. M.
Makapos, C. B. Manpko. —
Mocksa : MammHocTpoeHue,
2007. — 360 ¢c. — ISBN 5-217-
03339-8. — Tekcr :
ANEeKTPOHHBIH // JIaHb :
ANEKTPOHHO-OUOIHOTEUHAS
CHCTEMa.

https://e.lanbook.com/book/143131 Bonaxkosa, B. H. CucremusIi
aHanu3 UHQOpPMaIMOHHBIX
KOMIIJIEKCOB : yueOHoe mocobue /
B. H. BoakoBa. — 3-e u3na., crep.
— Cankr-IlerepOypr : Jlans,
2020. — 336 ¢c. — ISBN 978-5-
8114-5601-7. — Texker :
3JEeKTPOHHBIH // Jlaus :
ANEKTPOHHO-OUOIHOTEeUHA S

CcucTema.

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
MHPOPMALMOHHO-TEIEKOMMYHHKAIMOHHOU ceTH «HTepHeT»
ITepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeIbHbBIX pecypcoB WHPOPMALTMOHHO-
TEJIEKOMMYHUKAaLMOHHON ceTu «VMHTepHeT», HEOOXOAMMBIX MJsi OCBOCHHS JAWCLHUIUIMHBI
npuBeeH B Tabnmue 9.




Tabouuma 9 — IlepedeHb 5SJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HHGPOPMALUMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»

URL anpec HaumenoBanue

https://elibrary.ru/defaultx.asp WudopmanmoHHO-aHATTUTHYECKAs CUCTEMA
Science Index PUHI]

http://www.tehnorma.ru Wudopmanmonnas crpaBodHas on-line cucrema/

http://nauka.nizhgma.ru/uploads/shared/met | MeTomudeckue peKOMEHIAIINH IO COCTABICHUIO

odrek.pdf 3asBKH Ha BBIJAaYy NATEHTa Ha H300pETeHUE
(I0Ne3HY10 MOAEIIB).

https://rb.ru/news/ Otansl pa3BUTH HHHOBAIHHA

https://e.lanbook.com/book/115518 Octpoyx, A. B. UaTennexkTyaabHbIe

UH()OPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH :
monorpadus / A. B. Octpoyx, A. b. Hukonaes.
— Casnkr-IlerepOypr : Jlans, 2019. — 308 c. —
ISBN 978-5-8114-3409-1. — TekcT :
AIEKTPOHHBIN // JIaHb : 2IEeKTPOHHO-
O6ubsImoTeYHas cucTeMa.

http://www.machinelearning.ru/wiki/index. | Kypc neknuii mo MammHHOMY 00Y4YEHUIO
php?title=Mo K.B. Boponiosa

https://yandexdataschool.ru/edu- Buneonekuuu kypca «MamuHHOE 00yueHUE
process/courses/machine-learning

http://www.intuit.ru/studies/courses/46/46/1 | UaTennekTyanbHbIE CHCTEMBI
ecture/1368

http://mexalib.com/view/16988 WHuTennexTyanbHble CUCTEMbI YIPaBIeHUS

8. IlepeueHb HHPOPMAIMOHHBIX TEXHOIOTHI
8.1. Ilepedenr mpOrpaMMHOTO OOECHEUEHHs, HCIIOIB3YeMOTO TPH OCYIIECTBICHUN
00pa3oBaTEeIBHOTO MPOIECcca MO AUCIUTLIINHE.
[lepedeHp MCTIONB3YEMOTO MTPOrpaMMHOTO oOecTiedeHns pecTaBieH B Tadmure 10.

Tabmuna 10— IlepeueHp mporpaMMHOTo o0ecTieueHHUs

Ne i/t HaumenoBanue

OnepanmonHas cuctema Microsoft Windows XP Professional

1
2 Microsoft Office
3 MATLAB — Simulink

8.2. I[lepeueHp HH(POPMAITTOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIECTBICHUN 00pa30BaTEIHLHOTO MPOLEcca MO AUCIHUIITHHE

[lepedyeHb HCHOMB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTaBICH B
Tabmume 11.

Tabmuna 11— [lepeueHp nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne o/ Haumenosanue

He npenycmotpeno

9. MarepuanbHO-TexHHUECKas 6a3a
CoctaB  MaTepHalbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBIECHUS
00pa3oBaTeabHOro Mpolecca o AUCLHUILIMHE, IIpeicTaBiIeH B Tabaunel?2.

Ta6muna 12 — CocTaB MaTepHaTbHO-TEXHUICCKOM Oa3bl




No HanmMeHnoBaHne cocTaBHOM 4acTu Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAMMOCTH)

1 Crenpanu3nupoBaHHas 1a00paToOpHsl. 23-10, 23-08

10. OueHouHble cpeacTBa AJIs MPOBEJCHUS IPOMEXKYTOUHOM aTTecTalu
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEXKYTOYHOM aTTecTaluu
o0ydJaronuxcs Mo AUCUUIUIMHE IpUBeieH B Tabaune 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJCTB I MPOBEACHHS MPOMEXYTOUYHOUN aTTeCTallMU

Bun npoMexxyTOUHOMW aTTecTanuu [lepedeHb OLIGHOUHBIX CPEJCTB
DK3aMeH Cromcok BOIIPOCOB K dK3aMEHY;
3amaun;
TecTsl.
HuddepenunpoBanHbIif 3a4ET Cnucok BONpocoB;
TecTsr;
3amaun.

10.2. B kadecTBe KpUTEpUEB OLEHKM YypPOBHA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMUCS TPUMEHsETCs S-0aipHas IIKajda OLEHKH c()hOpMUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas puBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS

100-6ayutpHas  mIKasia

MOJIyJIbHO-PETUHIOBOH  CHUCTEMbl ~ YHHMBEpCHTETa,  IpaBHia

HCII0JIb30BaHUA KOTOpOﬁ, YCTAHOBJICHbBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM 4AKTOM

I'VAIL

Ta6nuna 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIA

Ol1ieHKa KOMIICTEHITUN

5-0ayuIbHAas IIKaJIa

XapakTteprcTrka c(hOpMHUPOBAHHBIX KOMITCTCHITUIA

«OTJIMYHO»
<GaYTCHO»

— oOyyaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOrPaMMHBIN
MaTepual;

— YBEPEHHO, JOTUYHO, MOCJIEIOBATEIBHO U TPAMOTHO €T0 U3J1araer;

— OMMpasCh Ha 3HAHWA OCHOBHOM M JOMOJHUTENHHOW JHUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOEHHBIE HayYHbIE TIOJIOKEHUS C TPAKTHUECKOU
JIESITENIbHOCTHIO HAITPABJICHUS;

— yMeno 000CHOBBIBACT M aPTYMCHTHUPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIacT BBIBOJIBI H 0000IICHUS;

— cBOOOJIHO BJIAJICET CUCTEMOMW CHCIIMATU3UPOBAHHBIX TIOHSATHH.

«XOpOILIO»
<«3aYTCHOY

— 00yJaroUIHiACs TBEPO YCBOMII MPOTPAMMHBIN MaTepHall, TPaMOTHO H
II0 CYLIECTBY H3JaraeT €ro, ONUPasChb Ha 3HaHWSI OCHOBHOM
JUTEPATYPHL,

— HE JI0IyCKaeT CYLIECTBEHHbIX HETOYHOCTEN;

— YBSI3bIBAET YCBOCHHBIE 3HAHMS C IPAKTUYECKOH JESITEIbHOCTHIO
HaIlpaBJIEHUS;

— apryMEHTUPYET Hay4HbIE MTOJIOKEHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BIIAJIEET CUCTEMOM CIIENNATN3HPOBAHHBIX MTOHATHM.

«YAOBJICTBOPUTCIILHO»
<Ga4YTCHO»

— 00y4arouuiicss yCBOMJI TOJbKO OCHOBHOM NMpPOTrpaMMHBIA MaTepua,
MO CYLIECTBY M3JIaraeT €ro, OnMpaschb Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYypPHI;

— JIONyCKaeT HECYLECTBEHHbIE OIIMOKU 1 HETOYHOCTH;

— UCTBITHIBAECT 3aTPYAHECHHS B NPAKTUYECKOM NPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

— cnabo apryMeHTHPYeT HaydHbIE TIOJI0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB B 0000IICHHIA;

— YaCTMYHO BJIAJICET CUCTEMOM CIIeIMaIM3UPOBAHHBIX MOHATHUI.




O1eHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

«HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

MaTepuania;
paccMOTpeHHH po0IeM B KOHKPETHOM HallpaBJICHHH;

— HE MOXET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHHUS;
— He (OPMYIIUPYET BEIBOJIOB U 0000IIECHHIA.

—06yqa}omm7lcsl HE YCBOWJI 3HAUUTEILHOM YacTH nporpaMmMHOro
— OOITyCKacT CYII€CTBCHHBIC OINOKH u HCTOYHOCTH Ipu

— HUCIIBITBIBACT TPYAHOCTHU B MPAKTUYCCKOM IPUMEHCHN N 3HaHHﬁ;

10.3. TunoBble KOHTPOJIBHBIC 3aJaHUSI UJIU UHBIE MATEPHAIIBL.
Bompocsr (3agaun) ans sx3aMeHa npeacTaBiieHsl B Tabaune 15.

Tabmuua 15 — Bonpocsl (3a1aun) y1st SK3aMeHa

Ne i/t

[Iepeuens BonpocoB (3a7a4) A 3K3aMeHa

Kon
WHAUKATOpa

1

W

10

11

13

14

15

16

Ilpunmun ~ muHuMmansHoro  geWctBus.  Cytb.  [lpumepst
NPUMEHEHUS.

JlBe NOCTAaHOBKM MPOCTEHIIMX  BapUAallMOHHBIX  3aJad: C
(PUKCUPOBAaHHBIMU TPaHULAMU U TOABWXKHBIMU. CyTh ypaBHEHHs
Oitnepa-Jlarpanxa.

IlocTanoBka  3agaud  AMHAMUYECKOTO  IPOTPaMMHUPOBAHHUSL.
IIpuniun bennmana.

[IpuBectTn mpuMepsl TeMaTWUYECKUMX 3ajad, JOMYCKAIOIIUX
MpUMEHEHUE JUHAMHYECKOTO MPOrpaMMHUPOBAHUS, u
¢dopmymupoBku (yHKunit benmana.

Otnuune nuHamMudeckod ¢yHKIuM bermnMana oT pexypcHBHOM
¢GyHKIHN.

dopMynupoBKa 3aJa4yd  MHOTOKPHTEPHAIBHOTO  BbIOOpa B
YCIIOBUSIX ONpeaeneHHOCTH. [10X0abl K X PelIeHHIO.

Meton MAU. YUto o3HayaeT HECOTIacOBAHHOCTh MaTPHULbI TAPHBIX
cpaBHeHMH. UTO o03HauaeT «CKaJspu3alMs» KpUTepUaTbHBIX
onieHOK. Kakoii anroputM ckaiasipu3aly KpUTEpUAIbHBIX OLEHOK
B KJ1accuueckoM metoge MAU.

@dopMynupoBKa  3aJayd  MHOTOKPUTEpHUAlIbHOTO  BblOOpa B
YCIIOBUSX HeompeeneHHOCTH. I101X0/1bl K uX pelIeHuto.
®dopmynupoBKa 3a1auu BeIOOpa B ycnoBuAX pucka. I[Toaxonasl k ux
PELIEHHUIO.

Yro o3HayaeT «koMHo3uuus» anroputmoB? IlpunsTHe HTOrOBOrO
pemenus rosnocoBanueM? KakuM o0pa3oM 4YacTHbIE aITrOPUTMBbI
BXOAST B KOMIIO3MLHIO (C KAaKMM BECOM PEKOMEHAATEIbHOTO
royoca)?

ITocTanoBka 3amaun pacro3HaBaHHUs 00pa3oB ¢ oOyueHHEM U Oe3
o0y4eHusl. [IpuznakoBoe MPOCTPAHCTBO. Anropurm
pacmo3HaBaHHs 00pa30B M KOMIIO3HMIUS AITOPUTMOB. [IpuHIMT
rOJIOCOBAHUSI.

Knacrepmzanust u ximaccuduranus: pazimdre U cxoactBo. CyThb
METO/a ATaJOHOB. MeTpuka 1 ee (OPMBI.

bazoBas crpykrypa CIIIP. Knaccudpuxamms CIIIIP. IIpumepst
CIIIIP (camocToATENFHOE U3yUCHHUE).

IMocTanoBka 3amaun  MamMHHOTO  00y4eHUs.  CKOIB3SIMIMA
KOHTPOJb,  QITOPUTM  MOJHOIO  CKOJB3AIIEr0  KOHTPOJI
(camocTosITeTFHOE U3YyUCHUE).

Teopust MmaccoBoro obcayxuBanusi. IloctanoBka 3agaun. Moaenu

YK-1.V.1

YK-1.V.1

VK-1.B.2
VK-1.B.2

VK-1.B.2
VK-1.B.2

OIIK-1.3.1

OIK-1.3.1,
OITK-1.V.1

OIIK-1.3.1,
OIIK-1.Y.1

OIIK-1.B.1,
OIIK-2.B.1
OIIK-1.B.1,
OIK-2.B.1
OIIK-1.B.1,
OIK-2.B.1
OIIK-1.B.1,
OIK-2.B.1

VYK-1.B.2
YK-1.B.2




17

18

19

20

21

22

23

24

25

CMO. CraunoHapHbli U HECTALMOHAPHBIN PEXHUMBI. YPaBHEHUS
Kommoropoa: mnpunmmn cocraBieHus. [lomydeHne OCHOBHBIX
xapakrepuctuk giui  CMO  tuma <M/M/1/0>, <M/M/2/0>,
<M/M/1/oc>. Tlokazatenu 3¢ dextuBHOoCcTH CMO.

OCHOBHBIE MHOTOKpUTEpHAIbHBIE METOJbl M AJTOPUTMBbl aHAIU3a
CHCTEM JUIsl IPUHATHSL 000OCHOBAHHBIX PEIICHUH.

[TocTaHOBKa 3afayM aHaln3a HEIUHEHHBIX OOBEKTOB M CHUHTE3a
CHCTEM C 33JJaHHBIMU CBOWCTBaMH.

ANropuT™ NpOBEACHUS KOPPESALMOHHOTO aHalu3a U YCIOBUS €ro
HNPUMEHEHUS.

ANropuT™ IpOBEAEHUS MEPBUYHON CTATUCTHYECKONW 00pabOTKU U
YCIIOBHS €T0 MMPUMEHEHHS.

HawuBHbI#1 OaiiecoBckmii KiaaccuHUKATOpP: €ro CyTh M YCIOBHS
npuMeHHMOCTH. [IpuMepsl MOCTaHOBOK 3amad IS TPUMEHEHHS
HBK. Otnnyne ot mpuHLIMIA MakCHMaJIbHOTO MpaBaonogodus. B
kakoM cirydae MMII npeanoururensuein HBK?

SlnepHas  OUEHKa  IUIOTHOCTH  pacHpesieieHus, B  4YeM
NPUHIMIAAIGHOE OTIMYME OT THUCTOrpamMMmbl. [IpumeHeHue
SIEPHON OIEHKAa IUIOTHOCTH paclpenesieHust s (GpuiabTpanuu
BPEMEHHOTO psifa.

Slnepnas  perpeccus, TocTaHOBKa 3anmaud. KoaUIMEHTHI
Pa3MBITOCTH. 3aBUCUMOCTb KayecTBa perpeccuu
(nporHo3upoBanusi) 0T KOY(Q(PHUIMEHTOB Pa3MBITOCTH U SIPOBBIX
byHKIUH.

Ourponus. OrnpeneneHue. OHTPONUNHBIM KpUTEpHU KayecTBa
knactepuzanuu. KommuecTBo nHGOpMauu 1 CBOMCTBAa (QYHKIMH,
npeHa3HaYeHHOW I M3MepeHHs KoJiudyecTBa HH(pOpPMalUu B
oTAenbHOM cooOmeHnd. COOTHOIIEHHE MEXIYy >SHTpomnued u
KOJINYECTBOM HMH(OpMaIMy, coaepkalieicss B HCCIeIyeMoi
cucreme. Paznuna mexy suTponusiMu Xaptiu u lllenHoHa.
MeToab! ¥ aNropuTMbl TEOPUU UTP NPUMEHUTENBHO K CUCTEMHOMY
aHaJU3Yy.

OIIK-1.B.1,
OIK-2.B.1

VK-1.B.2
VK-1.B.2
OIIK-1.B.1,
OIK-2.B.1

VK-1.B.2
VK-1.B.2
OIIK-1.B.1,
OIIK-2.B.1

VK-1.B.2
VK-1.B.2
OIIK-1.3.1,
OIIK-2.B.1

VK-1.B.2
VK-1.B.2
OIIK-1.B.1,
OIIK-2.B.1

VK-1.B.2
VK-1.B.2
OIIK-1.B.1,
OIK-2.B.1

Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacraBieHsl B Tabmauie 16.
Tabauma 16 — Bonpocs! (3agaun) uis 3auera / qudd. 3agera

Ne Kox
Ilepeuens Bompocos (3amau) s 3aueTa / a1u . 3a4ueTa
/1 p P (sana) 1 mdg MHAUKATOpa
Bapuant 1 VK-1.¥.1 VK-
1.1. KTACCU®UKALIMA OB BEKTOB 1.B.2 OIIK-1.3.1
Hmeercst obyuaromuii HaGop (6a3a ganHHEX) u3 1000 OaHHEIX - 0GBEKTAX — U3 | ~ 1 .
4-x KIIacCcOB, ONHCHIBAEMBIX 3-MS XapaKTePUCTHYECKUMH IPHU3HAKAMHU. OIIK-1.Y.1 OIIK-
YacToTsl BCTpeYaeMOCTH YKa3aHbI B TabiuIIe. 1.B.1 OIIK-2.B.1
Kracc P1 P2 P3
Cl nl(1) nl(2) nl(3)
1 C2 n2(1) n2(2) n2(3)
C3 n3(1) 0 n3(3)
C4 n4(1) n4(2) n4(3)

[TocTpouts pemarormee
Kmaccuukatopa 00 OTHECEHUH HEU3BECTHOIO O0BEKTa C 3a()MKCHPOBAHHBIMU
xapakrepuctukamu (p(1), p(2), p(3)) k 0JHOMY U3 Ha3HAYECHHBIX KIACCOB.

IpaBUJI0O HAa OCHOBE€ HAWBHOTO 0aitecOBCKOTrO




1.2. Tabnuia COmEpKUT CBENEHMS O 3aKa3aX aHOHUMHBIX IOJb30BaTelell B
HWHTEpHET-MarasuHe.

Toeap'3akas |1 2 3 4 5 6
A 1 0 1 0 1 0
B 0 1 1 1 0 0
Cc 1 1 0 1 1 0
D 1 1 0 1 1 1

ITo cTpokam OTJIOKEHBI HAHMEHOBAHHUS TOBApOB, a CTOIOLEI — HOMEpa 3aKa30B
(B staeiike cTouT 1, eciu TOBap BXOAUT B COOTBETCTBYIOIMINM 3aka3; 0 — B
MIPOTUBHOM ciiy4dae). [Ipu ocTpOeHHH PEeKOMEH/1aTeNIbHOH CUCTEMBI
HEOOXOAMMO OLIEHUTH CTENEeHb I0X0KECTH TOBAPOB C IIOMOILBIO BHIYUCIICHHUS
eBKIMI0BON MeTpuku. Hanbosee moxoxum (6:1m3kuM) Ha ToBap A Oyzner ToBap
C ¥ paccTOsiHHE MEXy STUMH TOBapaMH PaBHO . (OTBET OKPYTIAUTH 10
COTBIX).

1.3. DHTPOIINA U KOJIMYECTBO UTHOOPMAIINA
1. Kakoe coobiieHne coaepkut 0obliee KoInuecTBO HHpopMannuu?
1) B 6ubnuoreke 8 mkagpos. Kuura nanuiacs B 3-m mkady;
2) CryaeHT MONy4HJI 32 9K3aMEH OLICHKY 4 10 4-0albHOi cHcTeMe.
3) B ypue 8 mapoB 6einbix, 32 mapoB 4yepHbIX. JoCTaan OJMH YepHBIH
mrap.

2. JlaTh ompezeneHne CpeaHero KOIHIecTBa HH(POPMAINH, 3aKTI0YEHHOTO B 1.73

OIHOM CHMBOJIC KUPHJLTHIIBL. ’

Bapuanr 2 VK-1.YV.1 VK-
2.1. KTACCUOUKAIIMA CMC: CITAM\HE CITAM 1.B.2 OIIK-1.3.1

ITycTs Tabnuia BEKTOPOB [Uis 00y4aroleii BHIOOpKH OyAeT UMETh BUI (JJaHO
b CMC coo01ieHuit; XxapakTepucTuIecKue Mpu3Haku - ciosa { X, Xo, X3}):
Tabaumna 1. BekropHas Tabuimia cooOIeHui

Coobiienue Kunace YacToTa BCTPEUaeMOCTH CIIOB-PU3HAKOB B
COOOIICHHSIX
X, X5 X3
a ns n1(X1) n1(Xz) m(X3)
@ ns n2(X1) n2(Xz) m2(X3)
a3 s n3(X1) n3(X2) n3(Xs)
as N n4(X1) n4(X2) n4(X3)
as N ns(X1) ns(X2) ns5(X3)

Peanu3oBaTh MpaBUIIO HAMBHOM 0aleCOBCKOM KIIACCU(PHUKAIIUH HOBOTO
coobmmenus a*=( X;. X, X, X3).

2.2. lana Tabnuia ¢ 00beKTaMu

B nannoit 3amade BEIOPOCH OyIeM UCKATh 110
cienyoneMy npaBuiy: «BeiOpocom OyaeT cuntaThes
00BEKT, Y KOTOPOTO CyMMapHOE PaCCTOSHUE OT HETO
A 111 |o IO OCTaJIbHBIX 00BEKTOB BEIOOPKU HAHOOIBIIIEE).
Taxum 00pa3om, B yka3aHHOH Tabiuie BEIOpocoM
Oyznet (HamucaTh UMs 00BEKTa B BUJIC 3arIaBHOM

O6vekT | P1 | P2 | P3

JIATUHCKOH OYKBBI): (TIpu BBIYMCIIEHUH
UCTIONB30BaTh METPHKY MaHX3TTeH, HOPMaIH3aIHIO
c 2 [3 |1 HE MPOBOANTE), CyMMa PacCTOSIHUH OT HETro 10
OCTaJIbHBIX 00BEKTOB OYIET paBHA
D 1 (o |4

2.3. OHTPOITMA U KOJIMYECTBO UHOOPMALINN
1. TIpoBOIUTCSA OMBIT C IBYMS UCXOJIaMH, BEPOSATHOCTH KOTOPBIX Pi U Pa.
ITocTpoiiTe rpaduK 3aBUCHMOCTH SHTPONHHK /H OIbITa OT BEPOSITHOCTH OJHOTO

OIIK-1.Y.1 OIIK-
1.B.1 OIIK-2.B.1




u3 ucxonoB pi. Korma H MmakcnmansHO?
2. Jlatp onpezienieHue COOCTBEHHOr0 KONHYECTBA MHOPMALINH, 3aKITIOUYCHHOTO | T) ()
B OZHOM CHMBOJI€ KHPHIUIHIIHL.

Bapuanr 3 VK-1.YV.1 VK-
3.1. KIACCUOUKALUSA CJIOB 1 B.2 OIK-1.3.1

Nmeercst Tpu kiacca o0pa3oB-CIOB, U OAHO 3arajllaHHoe cioBO. OTKpHITHIE OIIK-1.Y.1 OIIK
Kaxoi OYKBBHI CIIOBa JJIsl HAC SIBJSIETCS] 3aTpaTHOM omepaiieid. BepostHocTn T

MOSIBJICHUS KaXI0r0 clIoBa paBHbI 1/10. 1.B.1 OIIK-2.B.1
Kuaace C, Kinace C, Knace C;
GRAF ITAK AVAX
SCAD SORT
PORT MRAK
TORT IVAN
BORN

3amaya: onpenennTh, K KAKOMY U3 TPEX KJIacCOB
Oynet orHeceHo ciioBo SKAT?

JIyist pelieHust KCIoJIb30BaTh JIBa crocoba, CpaBHUTh
pe3ynbTaT, OOBSCHUTH Pa3HUILY.

3 1-1i cioco6: HauBHblii GaliecoBckuit kiaccudukaTop
(HBK)

2-it crioco6: MMII

3.2. Jlana tabnuna ¢ 00beKTaMu
P1 P2

mo|lo|m| >

[Tmanupyetcs pa3ouTh 0O0BEKTHI Ha 2 Kiactepa Ha mepBoil urepanum
pabotsr anroputma k-means 6puM BeIOpans! ToukH (2,3) u (1,1). TTocne nepBoii
ATEpalliy JITOPUTMA K KIAacTepy, ONpenesieMOMYy IepBOH TOYKOH, OyayT
OTHECEHBI 00BEKTHI (HCIOIb3yeTCsd MeTpUKa MaHXATTeH)...

3.3. BHTPOIINA 1 KOJIMYECTBO MHOOPMAIINN

1. 3apano coobuienne u3 50 cuMBOJIOB Ha andaBute u3 5 OykB. M3BeCTHBI
BEPOSITHOCTH MOSIBICHUS Ka)/10r0 CUMBoJIa (p;). OnpenenuTs cpeIHIon
“HGOPMAIHIO, IPUXOAALIYIOCS Ha 1 cuMBOI M 001I1YI0 HHPOPMAIIHIO B
COOOILIEHHH.

2. laTh onpejeneHne B3aMMHOT0 KOJIMYeCTBa HH(OPMALIUH, 3aKJIFOUSHHOTO B
OIHOM COOBITHY (CITyJallHOHM BENMYMHEI HJIH €€ pealn3alii) OTHOCUTEIHHO
Jpyroro.

IlepeyeHnp TeM a8 KypcOBOIO INPOEKTHPOBAHMSA/BBIMOIHEHUSI KypcOBOH paboOTh
npeacraBieHbl B Tabmuie 17.
Tabnuma 17 — [lepedeHp TeM Ui KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOIHEHUSI KYPCOBOM pabOTHI

No 11/ [TpumepHBIii epedeHs TeM ISl KypCOBOIO POEKTUPOBAHUS/BBITIOIHEHHS
B KypcoBoil paboTbl

Y4eOHbIM IJIAHOM HE MPEeyCMOTPEHO

Bonpockl 1y mpoBeleHUS TMPOMEXKYTOUHOW aTTeCTallud B BHUJAE TECTHPOBAHUS
npeacTaBieHbl B Tabmuie 18.
Tabmuna 18 — [IpumMepHbIil IepedeHb BOPOCOB ISl TECTOB




/1

[TpumepHBbIii IepeueHb BONPOCOB ISl TECTOB

Kon
HHIUKATOpa

Hpentudpurkanusa moaend U Bepuukanus MoaeJaud —
TTOHATHUSA

- PaBHOCHIIBHBIE;

- O3HAYAIOIIME CTATUCTUYECKUI aHAJIN3 MOJIETH U MOJyYEHUE OLIEHOK
€€ MapaMeTpoB, U NMPOBEPKA aJAEKBATHOCTH MOJEIHU - COOTBETCTBHS
MOJICTUPYEMOMY PeaTbHOMY OOBEKTY, COOTBETCTBEHHO;

- O3HAYAIOIINE MPOBEPKY UCTUHHOCTH MOJENH M MOIYYEHHE OLIEHOK
€€ IapamMeTpoOB, COOTBETCTBEHHO.

€CTh

VK-1.Y.I, VYK-
1.B.2,

AnpuopHble faHHbIe (MHOpPMAIUs) U AalOCTEPHUOPHBIE
JlaHHbIE COOTHOCSITCS KaK

- 9TO JIaHHbBIE, U3BECTHOM /10 HaYaJla MO/IeJIMPOBAaHUS U IaHHBIE,
NOJIyYeHHbIe B pe3yJibTaTe 06paboTKU UCXOAHOW HHPOpMaLUY,
COOTBETCTBEHHO;

- 3TO pe3yJ/bTaThl TapaMeTPHUYECKOT0 U CTATUCTUYECKOTO
aHaJIM3a CHATOM ¢ 06'beKTA MO/IeJINPOBAHHS, COOTBETCTBEHHO.

- MO/IeJI HEMOJTHOW KOPPEKTUPOBKHU U MOJIE/IU aJJallTUBHBIX
OKUJIAaHUH, COOTBETCTBEHHO.

VK-1.V.1, VK-
1.B.2,

Kaacrepuzauus —

1) oTO omepanus aBTOMATHYECKON Kiaccu(UKaUK, B X0A€ KOTOPO
00BEKTHI OOBEAMHSIOTCS B TPYMIBI (KJIACTEPhl) TAKUM 00pa3oM, 4TO
BHYTPH TPYIII PA3IUUUs MEXKIY 00bEKTaMU MHHUMAIBHBI, & MEXIY
TpynmamMu — MakCHUMajibHBEL [lpm 5TOM B XOAe KiacTepu3alyu He
TOJIBKO OMpEIENseTCS COCTaB KIACTEPOB, HO M caM WX Habop M
IPaHULBL.

2) 3TO omepalys, OCHOBaHHAasl Ha TPYJHO (OpMaIM3yeMbIX 3HAHUAX
U UHTyHMIUM uccienoBarens. I[Ipu 3ToM wuccrienoBaTens cam
olpeJieNigeT, Kakylo HHQopMalMio M KakuM o0pa3oM cucrema
JIOJDKHA UCIOJIb30BaTh ISl AOCTHXKEHUs Tpebdyemoro 3¢dexra
KJIacCU(pUKAIUH.

3) mpouecc QopmMupoBaHUS OOOOIICHHBIX 00pa3oB KJaccoB, Ha
ocHOBe oOyuwaromeil BbIOOpKH, cojepKalleil XapaKTepUCTHKH
KOHKPETHBIX ~OOBEKTOB Kak B ONHUCATEIbHBIX, TaKk U B
KJaccu(PUKAIIMOHHBIX IIKaJaX U rpagalusx.

YK-1.V.1, VK-

1.B.2,

KauecTBO pemiaommx npaBuJI OleHUBAeTCs

1) no penpe3eHTaTUBHON BBIOOPKE TOCTATOYHO MOJHO IPEeACTaBIsIeT
reHepajIbHYI0 COBOKYIHOCTh (TMIIOTETHYECKOE MHOXKECTBO BCEX
BO3MOXKHBIX 00BEKTOB KaKI0TO 00pasa);

2) no o0yyaroriei BEIOOPKE - MHOKECTBY OOBEKTOB, 3aJaHHBIX
3HAYCHUSMH MIPU3HAKOB M MMPUHAIICKHOCTH KOTOPBHIX K TOMY HJIH
MHOMY KJIacCy IOCTOBEPHO M3BEeCTHA "yduTemnro" 1 coodmaercs
yuauteneMm "o0yyaemon" cucreme;

3) 0 KOHTPOJIBHOH (9K3aMECHAIIMOHHOMN ) BEIOOPKE, B KOTOPYIO
BXOJAT OOBEKTHI, 3aJJaHHBIC 3HAUEHUSIMUA IPU3HAKOB, U
NPUHAICKHOCTh KOTOPBIX TOMY WJIH HHOMY 00pa3y M3BeCTHA
TOJIBKO YUHUTEIIIO.

OIIK-1.3.1,
OIIK-1.Y.1

Knacrepublii ananu3 (camoo0yueHue, o0ydeHue 0e3 yuuTeJis,
TAKCOHOMMNS ) MPUMEHSeTCS

1) mpu aBTOMaTHYECKOM (POPMHUPOBAHUH TIEPEUHS 0OPa30B MO
o0OyyJarorieii BEIOOpKE;

OIK-1.3.1,
OIK-1.V.1




2) B METO/Ie TOTCHINAIBHBIX (DYHKIIHIA;
3) npu CTPYKTYpHOM (JIMHTBUCTHYECKOM) MOAXOJE.

I'eomeTpuyeckasi HHTEpNIpeTALUsI THNOTE3bl KOMIIAKTHOCTH
COCTOHT B CJIeAyH0olIeM

1) 0OBEKTHI, OTHOCSILIKECS K OTHOMY KJIaccy, pacroI0KEHbI
«OnmKxe» IpyT K APYTY 1O CPAaBHEHHIO ¢ 00BEKTaMH, OTHOCSIIIMMUCS
K pa3HbIM KJlaccaM (TaKCOHAM);

2) 00BEKThI, OTHOCSIIHNECS K OTHOMY KJIACCY, PACIIOIOKEHBI «B
cpeaHeM OJKe» APYT K APYTy MO CPAaBHEHHUIO ¢ 00HEKTaMH,
OTHOCSIIIIMMUCS K Pa3HbIM KJlaccaM (TaKCOHaM);

3) 0OBEKTHI, OTHOCAILIMECS K Pa3HBIM KJ1accaM, MOXKHO pa3JesiuTh
HOCPEICTBOM JIMHEHHOI'O PELIAIOLIET0 MPaBUIIa.

OIK-1.3.1,
OIK-1.V.1

Texnoaorus Data Mining

1) 3TO «packomKa JaHHBIX», IPOIECC MONTYICHHUS U3 “CHIPBIX’
JTAaHHBIX HOBOM, MOTEHLMAJILHO MOJIE3HOH HHpOopMaLuu o
npeaMeTHON 00s1acTH (CKPBITHIX 3HaHUM). B ocHOBY 3THX
TEXHOJIOT'M MOJI0kKEeHa KOHIENIUs 11a0I0HOB (IATTEPHOB) U
3aBUCUMOCTEH, OTPaXKAIOLIUX MHOCOACNEKMHbIE 83AUMOOMHOULEHUS
B JlaHHbIX. [lonCK NaTTepHOB MPOU3BOIUTCS ABMOMAMUYLECKUMU
Memooamu, He OTPAaHUYEHHBIMHY PAMKaMU allpUOPHBIX
HPEANOJIOKEHUN O CTPYKTYpe BEIOOPKH M BUJE pacnpeeeHui
3HA4YECHUH aHAIM3UPYEMBIX MTOKa3aTesei;

2) 3TO TEXHOJIOTHS BBIYUCIICHUSI OLIEHOK (TOJI0COBAHMS);

3) ocHOBaHa Ha UCYUCIICHUH BBICKAa3bIBAHUH, B YACTHOCTH Ha
anmnapare anreOpbl JOTHKH;

4) 3TO TEXHOJIOTHA, B KOTOPOW MPHUHAJIEKHOCTh O0BEKTOB K
KJIacTepaM OIpeessieTcss TAKUM 00pa3oM, YTOObI: a)
MUHUMHU3UPOBATH U3MEHYUBOCTH (Pa3ianyusi) 0OObEKTOB BHYTPH
KJIaCTepOB; 0) MAaKCUMHU3UPOBATH U3MEHYUBOCTH OOBEKTOB MEXKAY
KJIaCTepaMH.

OIIK-1.3.1,
OIIK-1.V.1

MeTpuka u3mMepeHus CTeneHu 0I1u30CTH (PACCTOSTHUSA)
1) nomxHa UMETH BUJ]

m
d; = Z‘xik Yk
k=1

2) MOKHA UMETh BUJT

- 2
dij: Z(xik_xjk) , L j=1,...n.

k=1
3) MOKeT OBITh PA3HOU, HO JIOJKHA YIOBJICTBOPSTH YCIOBUAM:
d (a,b)=d (b, a);

d(a,c)<d(a,b)+d(b,c);

d(a, b)>0;

d (a, b) = 0 Toapko mpu a = b.

, L j=1,....n.

OIK-1.3.1,
OIK-1.V.1

Bepudukanusa moaeau — 3To

1) 370 y4eT B MozienH 0ObEKTOB, HE BXOJAIIUX B 00yUarONIyIO
BBIOOPKY, HO BXOJSIIMX B FT€HEPAIbHYIO0 COBOKYITHOCTb, 10
OTHOLIECHUIO K KOTOPOH faHHas o0ydaroliasi BHIOOpKa
penpe3eHTaTUBHA;

2) aTo mporecc GopMupoBaHHs 000OIIEHHBIX 00Pa30B KJIACCOB, Ha
OCHOBe 00yuaroleil BBIOOPKH, CoieprKallel XapakKTepUCTUKI
KOHKPETHBIX 00BEKTOB, IPUYEM TOJBKO B ONHUCATEIbHBIX IIKAJIAX U

OIIK-1.B.1,
OIIK-2.B.1




rpajianusx;

3) omepars yCTaHOBIIEHUS CTEIIEHHU €€ aJICKBATHOCTH (BATHTHOCTH)
MyTEeM CPaBHCHHUS PE3yIbTATOB UACHTU(DUKAIIMA KOHKPETHBIX
00BEKTOB ¢ UX (PAKTHUCCKOHN MPUHAIICIKHOCTHIO K 0000IIICHHBIM
00bpasam KIaccoB.

10 | Ilpu3Haku 00HEKTOB OIIK-1.B.1,

1) 3TO HOAMHOXECTBO HUCCIEyEeMON COBOKYITHOCTH, KOTOpast OIIK-2.B.1
Ha3bIBaeTCs "TeHepalibHasi COBOKYITHOCTB'.

2) hopMHUPYIOTCS M3 HECKOJIBKUX 00pa30B KOHKPETHBIX 00BEKTOB,

OTHOCSIINXCS K JAHHOMY KJIacCy, T.€. OJHOM I'palallii HEKOTOPOM
KJIacCU(UKAIIMOHHOM LIKabI.

3) 3TO KOHKPETHBIE Pe3yJIbTaThl U3MEPEHUS 3HAUCHUH CBOWCTB

00BEKTOB.

11 | O0yuaromasicsi aBTOMaTH4YecKasi CHCTEMA OIIK-1.B.1,
1) 5TO MOIMHOKECTBO MCCIIEYEeMO TeHEPaTbHOM COBOKYITHOCTH. OIIK-2.B.1
2) 3TO cuUCTEMa CpaBHEHHUS M ONpPE/IEICHUS CTENIEHN CXOJCTBa 0Opa3a
JAHHOT'O KOHKPETHOI'0 00beKTa ¢ 00pa3aMu APYrMX KOHKPETHBIX
00BEKTOB MK C 0000IIEHHBIMU 00pa3aMu KJ1acCOB, B pe3yJIbTaTe
KOTOpOil hopMupyercs peHTHHT 0OBEKTOB WIIN KJIaCCOB IO
yOBIBaHUIO CXOJICTBA C PACIO3HABAEMBIM OOBEKTOM.
3)o0yyaemas MallIMHa, cCaMONpHCIIOcadIMBaloLIasACs CUCTEMA,

QJITOPUTM YIPABJIEHUS KOTOPOH N3MEHSIETCS B COOTBETCTBUU C
OLIEHKOH Pe3yNbTaTOB yIPABICHHUS TaK, YTO C TCUEHHEM BPEeMEHHU OHA
yIy4IIaeT CBOM XapaKTEPUCTUKU M Ka4eCTBO (PYHKIIMOHHPOBAHHUSI.

12 | PerpeccnoHHasi MoJeJib — 3TO YK-1.V.1, VK-
1) 3aBucumocth flxk)=a-yrtb Ha BBIOOpKE {Xk, Yi}'k=1, mus Bcex | 1.B.2, OIIK-
k=1,....,r; 1.3.1, OIIK-

2) 3aBUCUMOCTh A(Xk)=yr Ha BBIOOPKE {Xk, Yk} i=1, 11g BcexX k=1,...,r; | 1.Y.1, OIIK-
3) GyHKIUS YCTaHOBIICHHSI CTETICHU COOTBETCTBUS Habopa {xk, yk}'x=1 | 1.B.1, OIIK-
Kakoi-1100 (HyHKIMHU U3 3aITaHHOTO HAabopa.. 2.B.1

13 | IlepeobyueHue - 310 YK-1.Y.1, VK-

g ogyt{eHHe 0e3 yunrens (caMooOydeHHe); ; 1.B.2, OMNK-1.3.1,
00y4eHHE C YIUTENIEM B YCIOBUAX «MAJTBIX» BBIOOPOK; ) )

3) mporecc GpopmupoBaHusi 000OIIIEHHBIX 00Pa30B KJIACCOB, HA (;[;Kl léy[lli('_(;nBKl

OCHOBE 00yJaroliell BBIOOPKHU, COJePIKAILCii XapaKTePUCTUKU B .

KOHKPETHBIX 00BEKTOB KaK B OMHCATEIBHBIX, TAK U B

KJaccu(UKAIMOHHBIX IIKaJaX ¥ rpagalusx.

4) o0y4YeHHe C YUYHUTEIEM B YCIOBUAX «OO0JIBIINX» BHIOOPOK;

14 | Ob0o0maromas cnocoOHOCTH MOJEJHN PACTIOZHABAHUS — 3TO YK-1.Y.1, VK-

1) oT0 y4er B Moaenu OOBEKTOB, HE BXOIAMX B 00y4aromyro | 1.8.2, OMK-1.3.1,
BBIOOPKY, HO BXOJMIIMX B TEHEPAIbHYIO COBOKYNHOCTb, IO OMK-1.Y.1, OMK-

OTHOIIEHHIO K  KOTOpoi  jgaHHas  oOydwaromias  BbIOOpKa
perpe3eHTaTHBHA;

2) omepanysi yCTaHOBJICHUS CTETICHU €€ aJeKBATHOCTU (BAIUIHOCTH)
NyTeM CpaBHEHHS pPE3YJIbTATOB HICHTU(PUKAMKA KOHKPETHBIX
00BEKTOB ¢ WX (DaKTUYECKOW MPUHAMTIE)KHOCTHIO K O0OOIICHHBIM
o0pa3zam KJ1accoB.

3) aTo mporecc GhopMUpoBaHUST 00OOIIEHHBIX 00pa30B KIACCOB, Ha
ocHOBe oOywaromeil BBIOOpKH, coO/AepKallell XapaKTepUCTHKH
KOHKPETHBIX OOBEKTOB, MPUYEM TOJIBKO B ONMHCATENBHBIX IIKAIAX H
rpajialysx;

1.B.1, OMK-2.B.1
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3HaHMs ITO:

1) nanHbie, nHPOpPMAaLUS, (PaKTHI.

2) 3aKOHOMEPHOCTH IMpeIMeTHOW oOjactu (MPUHLMIBI, CBSI3H,
3aKOHBI), TOJIyYCHHBIE B PE3yJbTaTe MPAKTUUECKON IESITEITBHOCTH U
po(eCCHOHATBHOTO OTIBITA, TIO3BOJISIONINE CIICINAINCTAM CTaBUTh H
pemaTh 3a1a9u B 3TOW O0JIACTH.

YK-1.¥.1, VK-

1.B.2, OMNK-1.3.1,
OrMK-1.Y.1, ONK-
1.B.1, OMNK-2.B.1

16 | UHTeaneKTya bHbIe 0a3bl JAHHBIX XapAKTePH3YIOTCH: YK-1.Y.1, VK-

1. yMeHHeM pemaTh CIoKHbIE II0X0 hopManusyemble 3a1auu; | 1.B.2, OMK-1.3.1,
2. cHOCOOHOCTBIO K CAMOOOYUECHHIO; OMK-1.Y.1, OMK-
3. aJanTUBHOCTbHIO 1B.1 OMK-2.B.1
4. HECrOCOOHOCTBIO K CAMOOOYUCHHIO (TPEOYETCS «yUHTEIIbY); B e
5. OTCYTCTBHEM aIalTHBHOCTHU
6. cHOCOOHOCTBIO 0OecneunBaTh BEIOOPKY HEOOXOAMMON

nH(OpMaInK, HE IPUCYTCTBYIONICH B SBHOM BUJIE, &

BBIBOJIMMOM M3 COBOKYITHOCTH XPAaHUMBIX TAHHBIX

17 | AreHT - 31O YK-1.¥.1, VK-
ABTOHOMHBII UCKYCCTBEHHBIH 00BEKT, 00JIaJaAFONNI aKTHBHBIM 1.B.2, OMK-1.3.1,
MOTHUBHPOBAHHBIM TIOBEJACHUEM H CTIOCOOHBIH K B3aMMOICHCTBHIO C OMK-1.Y.1, OMK-
IpyTrUMH OOBEKTaMH B IMHAMUYECKIX BUPTYAJIBHBIX Cpeax. 1B.1 OMK-2.B.1
JIr000# UCKYCCTBEHHBII 00BEKT, YIIPABISIEMbI U3BHE. B o
JIro60i peanbHBINA O0OBEKT, YIPaBIsEMbId H3BHE.

18 | Dmmupudeckast Mosia, BHyTpeHHEe KojeOaHue wim Moaa (intrinsic YK-1.Y.1, VK-
mode functions, IMF) — aTa Takas QyHKIUs, KoTOpas 00naxaet 1.B.2, OMNK-1.3.1,
CICOYOININMU IBYMS CBOMCTBaMHU: OﬂK—lyl, ONK-

1. KoanuecTBo 3KCTpeMyMOB (M MAaKCUMyMOB U MUHHUMYMOB) U 1.8.1, OMK-2.B.1
KOJIMYECTBO NepeceueHUd HyIIs HE TOJKHBI OTINYATHCS
Oomee 4yeMm Ha eIUHUILY.
2. CpenHee 3Ha4eHUE, KOTOPOE ONPEAETSAEeTCs MO IByM
oru0aroIuM — BEpXHEH U HUKHEH, T0JIKHO OBITh PaBHO
HYJIIO.

19 | ®opmyaa JInrTaa: YK-1.Y.1, VK-
Dn=A4-u; 1.8.2, OMK-1.3.1,
2) CBs3bIBaET CpeIHEE YUCTIO COOBITHI, OCTYMHUBIINX HA OMK-1.Y.1, OMK-
HaOJII01TaeMOM MHTEpPBaJe U 00CTYKCHHBIX. 1.B.1, OMK-2.B.1
3) ®opmyna asis MTHOBEHHOW IUIOTHOCTH (MHTEHCUBHOCTH ) TIOTOKA

20 | 3an mmeer 5 monmTOpoB. [loTOK moOnB30BaTenedl npocreimmuil. | YK-1.Y.1, YK-
Cpennee 4MCII0 MONB30BATENIEH, MOCEINANNIMX 3aJ 3a CYTKH, PaBHO | 1.B.2, OMK-1.3.1,
140. Bpemst o0paGoTku wuHpOpMAIMKM OJHHUM TMOJIb30BaTElIeM Ha OMK-1.Y.1, OMNK-
O/IHOM MOHHMTOPE PACNpPE/IENIeH0 M0 TMOKA3aTETbHOMY 3aKOHY M | 1 54 OMK-2.B.1
cocTaBisieT B cpenueM 40 MUHYT. ’

1) A-MHTEHCHBHOCTB ITOTOKA 3asBOK paBHa A = 20 ~0,025.

2) A-MHTEHCHBHOCTH TT0TOKA 3asBok pasHa A =—— = 0,007
140

3) A-MHTEHCHBHOCTh MOTOKA 3asBOK paBHa A = E ~5,83.

21 | CtyaeHThl OTBETWJIM HAa [JBa BONpoca aHKeThbl «Bam rofa | YK-1.Y.1, VK-
POKIEHUS» U «BALI BO3PACT». 1.B.2, OMK-1.3.1,
W3 ux oTBeTOB ChopMuUpoBaHa TabymIa: cTonder, P=«roa poxacHus OMK-1.Y.1, OMK-

CTyACHTa» U cronoen Q=«BO3pacT CTyJCHTa.




OxkaspiBaeTcs, 3HaueHue K03 duimenta koppensun npuszHakos P u | 1.B.1, OMK-2.B.1
Q 3aBucHT OT Mecsia, B KOTOPOM MPOBOJWIOCH AHKETHPOBAHHE.
VYkaxuTe aBa Mecsia, KOTOPBIM COOTBETCTBYET HauWMeHbliee (I10
MOJIYJTIO) 3HAaUeHUE KO3 PHUIMEHTA KOPPESIK Npu3HakoB P u Q.

[lepedeHp TeM KOHTPOJBHBIX PAa0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a0YHOW (OPMBI
o0OydeHus1, IPEJICTaBIICHBI B TadIUIE 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne n/m IlepeuyeHb KOHTPOJIBHBIX PadOT

He npenycMoTpeHo

10.4. MeTonuueckue  Marepualibl,  ONpPENEJSIIOIIME  MPOLEAYPHl  OLECHUBAHHS
WHIMKATOPOB, XapaKTEPH3YIOUIMX OJTambl (HOPMUPOBAHMS KOMIIETESHIIMH, COJEpXKarcs B
JIOKaNbHbIX HOpMaTuMBHBIX aktax [ YAII, periaMeHTHPYIOIIUX TOPSAOK H MPOLELYpPY
MPOBEICHUS TEKYIIETO KOHTPOJS YCTIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTallMyd O00YJaroOIIIXCs
I'YAIL

11. Meroauueckue yka3aHus i 00ydaronuXcs M0 OCBOCHUIO JTUCIUILTAHBI

11.1. MeTtomuueckre yka3zaHUs Ui OOYYalONIMXCS IO OCBOCHHIO JIGKIIMOHHOTO
Martepuaa (eciu npedycMompeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYeHHUE JIEKIIMOHHOTO MaTepHalia — JIOTUYECKH CTPONHOE, CHCTEMHOE,
rIyboKoe W sCHOE M3JIOXKEeHHe ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIUH B
paMKax JUCHUILUTUHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHPOPMAIMIO IO TeME, a B OCBOCHHUU
(yHIaMEHTAIBHBIX MPOOJEM JHWCUWIUIMHBI, METOJOB HAYYHOTO IIO3HAHMS, HOBEHIINX
JOCTHXKEHUIH HaydHOW MbICIH. B ydeOHOM mporiecce JEeKIUsl BBIIOTHSIET METOI0JIOTHYECKYIO,
OpraHM3alMoOHHYI0 1 HH(popMannoHHyo pyHKIMU. JIeknus packpbiBaeT MOHATUHHBIN anmapar
KOHKpETHOW o00nacTu 3HaHUs, €€ MpoOJIeMbl, JaeT IeJbHOE MpEJICTABICHUE O JUCIHILINHE,
[OKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHUILTHHAMU.

[Inanupyemble pe3ysIbTaThl IPH OCBOCHUH 00YYAIONUMHUCS JICKIIMOHHOTO MaTepuaa:

— TMOJYy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHUU, YPOBECHB
KOTOPBIX ONPEAENSIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— TOJYYEeHHE ONbITa TBOPUECKON PabOTHI COBMECTHO C TPEMNo/iaBaTeseM;

— pasBuTHEe TPO(PECCUOHATLHO-ICIOBBIX  KAauecTB, JIIOOBU K TMpPEAMETy H
CaMOCTOSITEIBHOT'O TBOPYECKOT O MBIIIJICHUS.

— TOsBIICHHE HEOOXOIMMOTO HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITETLHON PadoThI;

— TOJy4eHHe 3HaHUM O COBPEMEHHOM YpOBHE pa3BUTUS HAyYKM U TEXHUKH U O
MPOTHO3€ WX Pa3BHTHUS Ha OJMKANUIINE TOJIbI;

— Hay4YHTbCS METOAMYECKHM o0OpabaThiBaTh Marepwan (BBIACNIATH TJIABHBIE MBICIH H
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATh HMX B  Pa3IUYHBIX
(hopMynHupoBKax);

— TIOJYYCHHE TOYHOTO MOHWUMAHHUS BCEX HEOOXOJUMBIX TCPMUHOB M MTOHSTHH.

JIEKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JEMOHCTpPALMENd CHalgoB U
WCTOJIb30BAHUEM Pa3JaTOYHOTO MaTepualia TpU TMPOBEJCHUU KOPOTKHX JUCKYyCCHA 00
O0COOCHHOCTSIX MMPUMEHEHUS OT/JICIBHBIX TEMATHK 10 JIUCIUTUIHHE.

CrpyKTypa npeaocTaBieHrs JEKIIMOHHOTO MaTepHraia:

- Bcerynnenue (BBeAeHue): ompeAenieHHE TEMBbl, IUIaHA M LENU JIEKUWH, CBSI3b C
HNPEIbIAYIIUMU U TOCHEAYOIIMMHA 3aHATUIMU, IOCTAHOBKA OCHOBHBIX BOIIPOCOB.




- M3znoxenue: peanusanus COAEp)KaHUs TEMbl, NPUBEIECHHE CUCTEMbI OKA3aTelIbCTB U
METOAMYECKHX BbIBOOB. [IpuBeaeHue anroputma, peaau3yrouiero peeHue OCHOBHOW 3agadn
(mpu HEOOXOAUMOCTH).

- @opMynHUpOBKa BONPOCOB IO JEKIHH.

- 3akiroveHue: JIOTMYeCKOe 3aBeplICHHE MOJa4yd MaTepuana B BUAC KPAaTKUX TE3UCOB;
pEKOMEHAaluu 1O J1a00paTOPHON U CAaMOCTOSITENILHON padoTe.

[lonpoOGHBle MeTOOMYECKHE yKa3aHWUs IO OCBOEHHUIO JIEKIIMOHHOTO MaTrepuaia
npuBeaeHbl B yueOHoM meroandeckoMm nocodun C.U. KonechHukoBa. Matemaruueckue MoJeiu
B mccienoBanun cucrteM. Yuebnoe mnocobme / C.U. Komecnukoa, Cankt-IlerepOyprekuit
TOCYJapCTBEHHBI YHHBEPCHUTET adpoKocMuueckoro mpubdopoctpoenusi. — Cankr-IlerepOypr:
Uzn-so I'VAIL 2020. — 150 c.

11.2. MeTonuueckne yKa3aHUS i OOyYarOmmxcs IO YYacTHUI0O B CEMHUHapax (He
npeodycMompeHo yueOHbiM HIAHOM NO OAHHOU OUCYUNTUHE)

11.3. Meronuueckue ykasaHus Ui OOyYaroOIIMXCs IO IMPOXOXKICHHIO MPAKTHYECKHUX
3aHATUN (eciu NPedyCMOmpeHo YueOHbIM NIAHOM HO OAHHOU OUCYUNIUHE)

[TpakTHyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX ()OPM OpraHU3alUU y4eOHOTrO
npolecca, 3aKII0YaloNIasicsl B BHIIOJIHEHUU 00YYaIOIUMUCS TI0/1 PYKOBOJICTBOM IIPEIIOaBaTels
KOMIUIEKCa y4eOHBIX 3aJlaHMi C IIeJbI0 YCBOGHMS HAYYHO-TEOPETHMYECKUX OCHOB YueOHOMN
JTMCUMIUIAHBI, TPUOOPETEHUSI yMEHUH M HABBIKOB, ONBITa TBOPYECKON JESATEITHHOCTH.

Llenpro MpaKTHYECKOTO 3aHATHS JJIsl 00YYaIOIIEToCs SBISCTCS MPUBUTHE O0YYaIOIIUMCS
YMEHHH ¥ HABBIKOB IIPAKTUYECKON JEATEIbHOCTH M0 M3y4aeMOH AUCIMILINHE.

[Tnanupyembie pe3yabTaThl IPU OCBOSHUU O0YUYAIOIMMCS IPAKTUYECKUX 3aHSATHHI:

— 3aKperuieHue, yriIyOJeHWe, pacIlMpeHUe W JeTalu3alus 3HAHUK TPH peIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TI03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMU M METOJUKAMU H3YYeHHsS KOHKPETHOW Y4eOHOM
JIUCIMIUINHBI;

— BBIPa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS IOJYYEHHBIX 3HAHUH JUIs
BBITIOJTHEHHS 33/1aHHH;

— oOecrneueHrne paMOHAIFHOTO COYETAaHHS KOJUIGKTUBHOW M WHAWBUAYAILHOU (OpM
o0OyueHusl.

TpeOoBaHus K NPOBEACHUIO NPAKTUYECKUX 3aHATHIA

PesynbTar BBIIOMHEHWS MPAKTHUECKUX 3aJaHU JIOJDKEH OBITh TPEJICTaBICH B
aynutopuu (YCTHBIM JOKIan B (opMe MpEe3eHTalMu alTOpUTMa M MPOrPaMMBbI, peamu3yrolien
penieHre 3aaa4n):

1) ®UO cryaenta, rpynna, GopMyIHMpOBKa U IOCTAHOBKA 33/1a4H, BAPUAHT;

2) HauanbHbBIE JaHHBIE K paboTe (BBIJAIOTCS MPEmoaaBaTesieM), YKa3aHue Ha BHIOpaHHYIO
METOJIMKY TIOMCKA PEIICHUS;

3) anropuTMH3aIM ¥ IPOTPaMMHOE MOJICTTUPOBaHUE (COTTIACHO 3aJaHUIO ),

4) mpuMmep Mpe3eHTAUHd K OTYETy MO MPaKTHYECKOMY 3aJaHulo mpuBeleH B JIndHom
KaOWHEeTe MpenojaBaTes.

Pesynbrar paboThl MporpaMMbl TPECTABISETCS JUYHO CTYACHTOM Ha 3aHATHSIX (Ha
KOMIIBIOTEPE) WM B PEKUME On-line 1mo T0roBOPeHHOCTH € TPENoIaBaTesIeM.

[MompoOHBIE MeTOIMYECKHE yKa3aHHS 10 OCBOCHHUIO JIEKIIMOHHOTO MarepHaja
MPUBEICHBI B Y4€OHOM METOINYECKOM ITOCOOHH, HaXOAIIEMCS B SJICKTPOHHOU (hopMe B BHIE
3NIEKTPOHHBIX pecypcoB 43 kadenpel: Meroandeckoe obecrneucHue kadenapbl 43/CHcTeMHBIN
aHamu3 B HayuyHbix wuccaenoBanusax/C.M.  KomecHmkoBa. Meronuueckne yKasaHHS K




BBIIIOJIHCHHUIO TTPAKTHUYCCKUX pa60T no auciuiminde «CHUCTeMHBIM aHaau3 B Hay4YHBIX
HUCCICAOBaHUAX.

11.4. Meroauueckue ykazaHus Uil OOy4yaroIlMXCs IO BBINOJHEHUIO Ja0OpaTOPHBIX
paloT (ecau npedycMompeHo yueOHbiM HIAHOM HO OAHHOU OUCYUNTUHE)

B xome BwImonHeHWs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JMJOIDKeH YrIyOuTh U
3aKpenHTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJIETh COBPEMEHHON METOJMKOW M TEXHHKOMH
HKCHEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0YyJaromerocs.
Brimonnenne mabopaTopHBIX padOT COCTOMT M3 SKCIEPUMEHTAIBHO-TIPAKTUIECKOH, pacyeTHO-
AHAJIUTUYECKOHN YacTell M KOHTPOJIbHBIX MEPONPUATHH.

Brimonnenne nmabopaTopHBIX paboT 0O0ydaromuMcs SIBISETCS HEOTHEMIIEMON YacThIO
W3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOil yd4eOHbIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00eCTIeYNBAOIINM PEIICHNE CIICAYIOIINX OCHOBHBIX 33724 00y4JaloIIerocs:

— I[puOOpeTeHHE HaBBIKOB HCCIICOBAaHMSA IPOLIECCOB, SBICHUH M  OOBEKTOB,
M3yYaeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKperuieHue, pa3BUTHE M JAETalu3alusl TEOPETHYECKHX 3HAHMHM, MOJyYEHHBIX Ha
JEeKIMAX;

— MONy4YeHHE HOBOW MH(OPMALIUH 110 NU3Y9aeMOH JUCIUILIHHE;

— mpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIBHOHM  padOTBl ¢ JTaOOpaTOPHBIM
00opyaoBaHNEM U TIPHOOpaMHL.

3ananue ¥ TpeOOBaHUS K IPOBEJCHHUIO JTA00OPATOPHBIX paboT

B memoouueckom nocoouu C.1. Konecankoa. MeTouieckue yKa3aHus K BHITOTHEHUIO
71ab0paTOpHBIX paboT Mo nucuuiuinHe «CHCTEMHBIM aHajau3 B HayYHBIX HCCIEIOBAHUAX» €CThb
TpeOOBAaHUS K BXOJHBIM M BBIXOJIHBIM JIaHHBIM JUI KaX10i paOoTHI.

CrpykTypa u ¢opma oTyera 0 J1abopaTopHOi paboTe

B memoouueckom nocoouu C.1. Konecankoa. MeTouieckue yKa3aHus K BHITOTHEHUIO
71a00paTOpHBIX paboT Mo nucuuiuinHe «CHCTEMHBIM aHajau3 B HayYHBIX HCCIEIOBAHUAX» €CTh
oOpa3zer; ohopmieHus oT4eTa (B MPUIOKESHUN ).

TpeboBanus k 0pOPMIIEHHUIO OTYETA O JIAbOpaTOpHOIl paboTe

Obs3amenbHO 01 3aN0aHeHUs npenodasamesnem

3ammra 1abopaTOpHOI PabOTHI CTYIEHTA OCYHIECTBISIETCSI COTIACHO OTYETY, B KOTOPOM
JOJKHBI OBITh OTPaYKEHBI:

1) ®UO crynenTa, rpymmna, HAUMEHOBaHUE JTAOOPAaTOPHON pabOTHI, BapHaHT (OepeTcs u3
npuioxenus 1);

2) HavaJbHbBIC TaHHBIE K padoTe (BBLAAIOTCS MperoaBaTesieM), yKa3aHue Ha BRIOPaHHYIO
METOAMKY TIOMCKA PEIICHHUS;

3) anropuTMH3aLMs U IPOTPaMMHOE MOJCIMPOBAHUE (COTTIACHO 3aJaHUIO);

4) OoT4eT BBINONHAETCS B JOKyMEeHTe word CO CKpPHHIIOTaMH, IMPHUMEp OT4YeTa K
nabopaTopHoii pabore nmpuseneH B OOpasiie 0hopMICHHS.

PesynpTar pa®oThl mporpamMmbl HPEACTaBIAETCS JUYHO CTYJSHTOM Ha 3aHATHAX (Ha
KOMITBIOTEpE).

3anaHus U TpeOboBaHUSA K IIPOBEICHUIO JJaOOPATOPHBIX PaboT, CTPYKTYpa U popma oTyeTa
0 mabopaTopHOi paboTe, oOpaszern opopMmieHHs OT4YeTa O JAabOpaToOpHOW paboTe, a TaKxke
NoApOOHBIE METOAMYECKHE YKa3aHHsS 10 OCBOEHHIO JIEKIMOHHOIO MaTepuaja INpHUBEJICHBI B
y4eOHOM METOJMYECKOM MOCOOMH, HAXOAALIEMCS B AJIEKTPOHHOM (hopMe B BUE AIIEKTPOHHBIX
pecypcoB 43 xadenper: Meroaudeckoe obOecnedenne kadenapbl 43/CUCTeMHBbIH aHaMW3 B
Hay4yHbIX uccienoBaHusax/C.M. KonecHukoBa. MeTroauueckue ykKa3aHus K  BBIIOJHEHUIO
71abopaTOpHBIX paboT 1o aucuuiuinHe «CUCTEMHBIN aHaIu3 B HAYYHBIX UCCIETOBAHUIXY.




11.5. Meronuueckue ykazaHus sl OOy4aloUIMXCs MO TPOXOXKICHUIO KypCOBOTO
MPOEKTUPOBAHUS/BBITIONHEHHSI KYPCOBOH PAa0OTHI (He npedycMompeHo y4eOHbIM HIAHOM NO
OauHoU oucyuniume)

11.6. MeTtoauueckue yKa3zaHHS Uil OOYJAIOUIUXCS 10 MPOXOKICHUIO CAMOCTOSTEITLHOM
paboTsI

B Xone BBHIMONHEHHUS CaMOCTOSTENBHON paboThI, 0OYUAIOMIMICS BBHIONHAET paboTy 1O
3aJIlaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE MPENOJaBaTels, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jnst oOywaromuxcsi o 3ao4Hoi (opMe OOydeHHs, caMOCTOsITeIbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIbBHYIO padoTy.

B mpomecce BBIIOTHEHUSI CaMOCTOATENEHONW paboThl, y oOydaromerocs (hopMupyercs
esnecoodpasHoe IIaHUPOBaHUE pab0Overo BpEMEeHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM M CHCTEMAaTH3allMM NPUOOpPETAaeMbIX 3HAHUH, 00ECIeunBaeT BBHICOKHI
YPOBEHb YCIIEBAEMOCTH B MEpuUoJ OOyueHHs, I[OMOraeT HOJIYYHUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHS.

MetoandeckuMu ~ MaTepuaiaMy, — HAIpaBISIOIMMH  CaMOCTOSITENbHYIO  paboTy
00y4Yaromuxcs SBISIOTCA:

— y4eOHO-METOAMYECKUI MaTepHrall 0 JUCLUILINHE;

— METOJMYECKHE YKA3aHHS IO BBITOJHEHHIO KOHTPOJBHBIX paboT (st oOydarommxcs
o 3a04HOM (hopMe oOyUeHHUS).

B memoouueckom nocobuu C.M. Konecuukoa. Maremaruyeckue MOAEIH B
uccienoBannu cucteM. YueOHoe mocobue / C.U. KonecuukoBa, Cankr-lletepOyprekmii
TOCYJapCTBEHHBI YHHBEPCHUTET adpOKOCMHUYecKoro mpubopoctpoenusi. — Cankr-IlerepOypr:
Uzn-Bo I'VAIL 2020. — 150 c.

00X004UBO UZNONHCEH MAMEPUATL O CAMOCIOAMENLHO20 00YUEeHUS.

11.7. Meroauueckue ykazaHHA I OOYYAIOMIMXCS MO MPOXOXKACHUIO TEKYIIETro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBISIEMOTO B TEYCHHUE CEMECTpa C IEJbI0 OICHMWBAHHSA XO/a OCBOCHUS
JVCLIUTIINHBL.

Tpebosanusi K NONOHCUMENLHOMY — OYEHUBAHUIO  MeKywjell  YCneeaemocmu
npeoycmampusaom

1) ob6szamenvHoe vinonnenue 6cex 1aOOPAMOPHLIX pabom 6 YKasanHvie KalenoapHvle

CpOKU;
2) obazamenvHoe 8bINOIHEHUE 8CeX NPAKMUYECKUX pabom 6 YKazamHwie KaleHOaphvle
CPOKU.

Pesynomamor  mexyweeo konmpons ycnesaemocmu  0y0ym — y4umuléamucs  Npu
nposedeHUl NPOMENCYMOYHOU ammecmayuu, npasuio Komopozo 6yoem 038y4eHo Ha 3AHAMUIX
npenooagamenem ¢ y4emom opc-madcopublx 06CmosmenbCms.

11.8. MeTonuueckue ykazaHusi Al OOYYaroIIKMXCs MO MPOXOKACHHUIO MPOMEKYTOUHOU
aTTecTaluu.

IIpomexxyrouHast ~ arrecTauuss  OOyyaroIIMXcs  NpeAyCMaTpUBaeT  OLIEHHBAHUE
MIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHMs 1o auciuiuinHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — (opMa OIEHKM 3HAHW, MOJYYCHHBIX OOYYarOIUMCS B TIpOLECCe
U3y4YeHHs BCeW AMCLUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSTENbHON paboThl, CIOCOOHOCTH
NPUMEHATh HX JUISl pelleHHs MPAaKTHYECKUX 3aJay. ODK3aMeH, Kak IpaBHUJIO, HMPOBOAMUTCS B
NEepUoJ SK3aMEHAIIMOHHON CcecCHM M 3aBepllaeTcsl aTTeCTALlMOHHOW OIEHKOH «OTJIMYHOY,
«XOPOIIOY, «yIOBIECTBOPUTEIILHOY, «HEYIOBIETBOPUTEIHHON.



CucrtemMa OLICHOK INpHU NPOBEJCHUU INPOMEXKYTOUHOM AaTTEeCTallMU OCYILECTBISETCS B
cooTBeTcTBUM ¢ TpeboBanusiMu [lonmoxkenuit «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXYTOUHOW arTecTanuu cTyaeHToB ['YAIIL, oOyuarommxcs Mo MporpaMMaM BBICIIETO
obpa3zoBanusg» U «O MOAYJIBHO-PEHTHMHIOBOM CHCTEME OLEHKM KauyecTBa Y4eOHOM paboThl
ctynenToB B 'Y AIDy.



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




