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Annoranus

JuctuniunHa «CHCTEeMHBIH aHaiau3» BXOJUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICILErO
o0pa3oBaHMs — MPOrpaMMy MarucTpaTypbl IO HANpPaBICHUIO MOATOTOBKK/ CHEIUAIBHOCTH
09.04.04 «IIporpammHasi MHKEHEPHsD» HaNpaBIeHHOCTH «[IpOeKTUpOBaHUE MHTEIIEKTYabHBIX
MPOTPaMMHBIX cucTeM». JlucuumuinHa peanusyercs kadeapoit «Ned3y.

JlucruiiiHa HarelieHa Ha (GOpMUPOBAHKE Y BBIITYCKHAKA CIICAYIOIINX KOMITCTCHIINI:

VK-1 «Cnoco0GeH OCyIIECTBIATh KPUTHYCCKHH aHAIW3 MPOOJIEMHBIX CHTyalud Ha
OCHOBE CHCTEMHOTO TIOZX0/1a, BEIpAaOaThIBATh CTPATETUIO ICHCTBHI

OIIK-1 «Cmnocoben caMOCTOSATENbHO NpuoOpeTaTh, pa3BUBaTh M NPUMEHATH
MaTeMaTHYECKUE, eCTECTBEHHOHAYYHBIC, COLUMAILHO-DKOHOMUYECKHE W TpodeccuoHaIbHbIe
3HAHUS JJISl pEeLICHHUs] HECTaHIAPTHBIX 3a]a4, B TOM YHCJIe B HOBOM WJIM HE3HAKOMOW Cpelie U B
MEXAUCLUIUIMHAPHOM KOHTEKCTE)

OIIK-3 «CnocobeH aHanmu3npoBaTh NpodeCCHOHATbHYI0 HH(POPMAIIHNIO, BHIIEISITH B HEH
IJIaBHOE, CTPYKTYPHUPOBaTh, OQOPMIISATh M IMPEACTABIATh B BHUJE AHAIUTHUYECKUX 0030pOB C
00OCHOBAHHBIMH BBIBOJJAMH U PEKOMEHALUAMI

ConepkaHue AUCUMILIMHBI OXBAaThIBAET KPYT BOINPOCOB, CBA3AaHHBIX C IPUOOpETEHHEM
YMEHHUS CTPYKTYpHpPOBaThb MpPEIMETHYI0 00JacTh MNPUKIAAHOM NpoOIeMbl; HaBBIKOB
dbopmanuzanMu MpeaMeTHol obnacTu (pa3paboTKM KIACCU(DUKALMOHHBIX M OMHCATENbHBIX
MIPU3HAKOB, NMPe100pabOTKU NCXOIHBIX JAaHHBIX C 1IeJbI0 (GOPMHUPOBaHUs 0a3bl 3HAHUI); YMEHUS
HaXOJAUTh NOJXO/Ibl K PELICHHUIO 3a/1a4 UIEHTU(UKALMK 1 IPOTHO3UPOBAHUS, 3aa4 MOAEPKKU
NPUHATHS PELICHUH; YMEHHS TPOSKTUPOBATh NHTEIJIEKTYaIbHbIE IPOrPAMMHbIE CHUCTEMBI.

[IpenonaBanue AUCLUIUIMHBI TpEeAyCMaTpUBaeT CleAylomue (OpMbl OpraHU3aLuU
y4eOHOro mporiecca: JISKIUH, JJabopaTOpHbIe PabOThI, TPAKTHYCCKUE 3aHATHUS, CAMOCTOSITEITLHAS
pabora o0y4aromerocs.

[IporpaMMoil IUCUMIIMHBI MPELyCMOTPEHBbI CICAYIOUIME BHIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHASI aTTeCTalusa B (hopMe IK3aMeHa.

OOmas Tpya0eMKOCTh OCBOCHUS JUCIMILIMHBI cocTaBiseT 10 3adeTHwIX eamHull, 360
4acoB.

S3p1K 00yUEHUS TT0 TUCIIUILINHE «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 WHQOpPMAUWIO W 3HAHWSA; NPUOOPETEHUs] HABBHIKOB B (OpMaiHM3alud 3ajad
UICHTU(HUKAINN, PACTIO3HABAHHS, IPOrHO3UPOBAHNS, IPUHATHS PEIICHHIA, CHCTEMHOTO aHAJIN3a
MOJICIMPYeMOil  TpeAMeTHOW  obmacth s NMpO(eCCHOHATBHOTO  MPOSKTHPOBAHUS
MHTEJUICKTYaJIbHBIX HH()OPMAIIOHHBIX CUCTEM.

1.2. JlucumruimHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEIbHON MPOTPaMMBbI
BhIcIIero oopasosanus (naee — OI1 BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHUS IO AUCIUILINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMH pesysbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHHS IUCHUIUTMHBI OOYYAIOUIMICS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMITETEHIIMSIMUA WIIA MX YacTAMU. KoMmeTreHIny 1 MHOAUKATOPbl UX JOCTHXKCHUS NPUBEIEHBI B
Tabnue 1.

Tabmuna 1 — [lepedeHb KOMIETEHIINI ¥ HHANKATOPOB MX JIOCTHXKEHUS

Kareropus (rpymnmna) Kon n HanmeHoBaHue Kon n HanmeHOBaHME UHIMKATOPA
KOMIIETEHIIUU KOMIETEHIIUU JOCTHKEHHS KOMIIETEHIIUU

VK-1.¥.1 ymeTp uckarb HyXHbIE
UCTOYHUKHU UH(OPMAIMK; BOCTIPUHUMATb,
aHAIM3UPOBATh, COXPAHSTH U NIEPEJaBaTh

VK-1 Criocoben

OCYIIECTBIISITh
. WH(POPMAITUIO C WCTIONH30BAHUEM
KPUTHYECKHUN aHAIN3
UG POBBIX CPEJICTB; BHIPAOATHIBATH
YHuBepcanbHbie MPOOJIEMHBIX - .
o CTPATETHIO ICHCTBUH IS pEIICHHUS
KOMIIETEHIUN CUTyaIuii Ha OCHOBE 9
MPOOJIEMHOM CUTYyaIlluu
CHCTEMHOTO ITOAX0/a,
VK-1.B.2 Bnagetrs HaBbIKAMH
BbIpabaTHIBATh

UCTIOJIb30BaHMS AJITOPUTMOB U II(PPOBBIX
CPEACTB, NMPEJHA3HAYEHHBIX IS aHAJIN3a
UH(OPMAITNH U TaHHBIX

CTpAaTEruI0 NCUCTBUI

OIIK-1.3.1 3HaTh MaTeMaTHYECKHE,
€CTEeCTBEHHOHAYYHBIE U COIMAIILHO-

OIIK-1 CnocobeHn

CaMOCTOSITENIEHO
9KOHOMHYECKUE METOIBI JIJIst
npuoOpeTaTh, .
UCIIOJIb30BaHMs B MPO(eCcCHOHATBHOM
pa3BUBAThH U
OMMOHSITE JeSITeIbHOCTH
P OIIK-1.Y.1 yMeTs pemath HecTaHIapTHBIE
MaTeMaTHYECKHE,
npodeccuoHanbHbIe 3a7a4k, B TOM YHUCIIE B
€CTeCTBCHHOHAYUYHBIE, . o
HOBOM MJIM HE3HAKOMOM Cpefie U B
COLIMAJIBHO-
MEXIUCLUIUIMHAPHOM KOHTEKCTE, C
OobwmenpodeccoHaIbHbIE | SKOHOMHUYECKUE U
NPUMEHEHHUEM MaTeMaTUYECKUX,
KOMIIETEHIIUN npodeccuoHanbHble
€CTECTBEHHOHAYUHBIX COLIMAIbHO-
3HaHMSA JUIs PELICHUs
9KOHOMMYECKHUX U NMPOPECCHOHATBHBIX
HECTaHJapPTHBIX .
337184, B TOM UHCIE B | il
o OIIK-1.B.1 umeTh HaBBIKK
HOBOM i
. TEOPETUIECKOTO U IKCTIEPHMEHTAIILHOTO
HE3HaKOMOM cpejie u
s UCCIICTIOBaHUS 00BEKTOB
npoQecCHOHANTBHON AEITEIHHOCTH, B TOM
MEXIUCIUIUINHAPHOM . .
Yrciie B HOBOM MJIM HE3HAKOMOM Cpefie U B
KOHTEKCTE

MCKINCHUIUIMHAPHOM KOHTCKCTC

OIIK-3 Cnocoben
Oo6mmenpodeccuoHanbHBIC | aHATU3UPOBATH
KOMIIETCHIUN po¢heCCUOHATHHYIO
uH(pOpMaIHIO,

OIIK-3.3.1 3HaTh OpUHIUIIBI, METOIBI U
CpeJCTBAa aHAJN3a U CTPYKTYPUPOBAHHUS
npodeccnoHaNbHON HHPOPMAITIH




BBIZICIATH B HEH
TJIaBHOE,
CTPYKTYPUPOBATH,
oQopMIIATE U
MIPEACTABIIATH B BUJE
AHATTUTHYECKUX
0030poB ¢
000CHOBaHHBIMU
BBIBOJAMH U
pPEKOMEHIaLIUAMHU

2. Mecro aucuumivHbl B cTpyktype Ol
JqucuunnuHa 06a3upyercs Ha 3HAHUSAX, paHee NPUOOPETEHHBIX OOYYaIOLIMMUCS IPH
OCBOCHHUH IMPOrpaMMbl OakanaBpuaTa MO HampaBiIeHUIO MOAroToBKW/ crnemnuaibHoctu 02.03.03
«MaremaTnueckoe oOecreyeHHe U aJIMUHUCTPUPOBAHME HHPOPMALMOHHBIX  CHCTEM»
HanpaBieHHOCTH «CUCTeMHBIN aHaau3 B HHPOPMALIMOHHBIX TEXHOJIOTUSIX):
— MaremaTnka. MaTeMaTHYECKHNA aHAIN3
— Teopus BeposTHOCTEH
— KommerorepHoe MoenupoBaHue
— KonunuectBeHHBIE METOBI IPUHATHUS PEILICHUI
— 3ammra naGOpMaIH
— DKCHepTHBIE CUCTEMBI
3HaHMA, TONy4YEHHBbIE NPU H3YYCHUH MaTepuaja JAaHHOW AWCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HaUYCHHE, TaK U UCTONb3YIOTCS [IPH U3YUCHHUU APYTUX AUCLUIIINH!
— HayuHo-TexHu4yeckuil ceMruHap
— Hayuno-uccnenoBarenbckas pabora

3. OOBEM ¥ TPYJOEMKOCTh JUCITUTUTAHBI
Janubsie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO TUCIHMIUIHHE (M PacIpeeNICHHEe ITOH TPYAOEMKOCTH 110 CEMECTpaM) NpeCTaBICHBI B
Tabmure 2.

Tabmuna 2 — O0beM U TPYJIOEMKOCTh JTUCIUIIITHHBI

Bun yuebHol paboTh Bcero Tpynoemkocts 1o cemecrpan
Nel No2
1 2 3 4

Oobwasn mpyooemKkocmb OUCUUNTUHDL, 10/ 360 5/ 180 5/ 180

3E/ (gac)

U3 nux uacos npakmuueckoil n0020moeKu

AyoumopHule 3aHamus, BCETo Jac. 102 68 34

B TOM YHCJIE:

nekuuu (JI), (wac) 34 17 17

npakTudeckue/cemunapekue 3ansartus  (113),

17 17

(gac)

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

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

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

JK3.*%) OKk3.

%k
[Ipumeuanue: KaHAMIATCKUI K3aMeEH




4. CopeprxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TpyAOEMKOCTH TUCIUILTAHBEI IO pa3/esiaM U BUIaM 3aHATHH.
Paznensl, TeMbl TUCIUTUIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6Jmua 3— Pa3,I[eIII>I, TCMbI JUCHHUILIMHBI, UX TPYAOCMKOCTb

Paznensl, TeMbl AUCHUIIIHHEI Jexwmn | 113 (C3)| - JIP KIT CPC
JICITRL, et (dac) (gac) (dac) (dac) (gac)
Cemectp 1
Paznen 1. [lannsie, nndopmanws, 3Hanus. [lonarue o
CHUCTEMHOM aHaJIH3E.
Tema 1.1. ba3bl 3HaHWN, MHTENIEKTyaJIbHBIE CHUCTEMBI
(UC). Cucrembl TNOANCPKKHA OPUHATHA peuieHud 7 8 17 56

(CIIIIP).
Tema 1.2. MeTozibl ¥ aNrOPpUTMbI HHTEIUIEKTYaJIbHOTO
aHaM3a JaHHBIX — cpaBHUTENbHBIN 0030p (MA D).

Pazgen 2. Meronbl W3BICYEHUS 3HAHUA W3 JAHHBIX|
(BBISIBIIEHHME 3aKOHOMEPHOCTEH).
Tema 2.1. BBenmeHwe B anrOpuTMBI PaCIO3HABAHUE
00pa3oB. KoppekTHbIe aITOPUTMUYECKUE KOMITO3UIIHH.
Tewma 2.2. Ananutnueckue miatdopmsr (CITIIP) u 10 9 17 56
TEOpUs IPUHSATHUS PEIICHUHN B YCIOBUSIX
HeorpeneneHHocTH. Kputepuu kadecTa
MPOrPaMMHBIX CUCTEM. MHOTOKpUTEpUATHHOE
OIICHWBAHMUE CIIOKHBIX 00BEKTOB (CHCTEM).

Htoro B cemectpe: 17 17 34 112

CemecTtp 2

Paznen 3. Meroapl CUCTEMHOTO aHanM3a IaHHBIX Ha
OCHOBE TEXHOJIOTUH MAIIMHHOTO O0YYeHHUS.
Tema 3.1. [IlocraHoBka 3amadll KOJUIEKTHBHOTO
MPUHATHSA PELUICHUH W TOCTPOSHHS PELIaloNINX MPaBHI,
METOOBl W AITOPUTMHUYECKHE  KOMITO3MIUH IS
TIOBBIIICHHS HAJIS)KHOCTH PELICHUH.
Tema 3.2. IIporpammMusbie TIPOIYKTHI,
noanepxuBatone Texnomornu KDD  (Knowledge
Discovery in Databases) u Data Mining (aHanuTHyecKue
1aTOpMBbI), 1 X HYHKIHUH.

Pasnen 4. Meronbl  OLIEHHMBAaHUS  COCTOSTHUM
WHTEJUIEKTYaIbHBIX HHpopMaoHHbIX cuctem (MUC).
Tema 4.1. HenuneiiHast HemapaMeTpuyeckasi perpeccus
KaK COBPEMEHHBIM MHCTPYMEHT OLIEHUBAHUS COCTOSHHMH
CJIO’KHBIX OOBEKTOB.

Tema 4.2. Meroapl TPOTHO3WPOBAHUSI COCTOSHUM
CIOXKHBIX OOBEKTOB Ha OCHOBE METOJOB IIOMCKY
pa3yiaiki BpeMEHHbIX PSJIOB..

10 9 55

Hroro B cemectpe: 17 17 110

Hroro 34 17 51 0 222

4.2. ConepxxaHue pa3JeiaoB U TEM JEKIIMOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB ¥ TeM JEKIIMOHHBIX 3aHATHI NPHUBEICHO B Ta0nwuie 4.

Ta6Jmua 4 — Conepma}me pPasaciioB U TCM JICKIIMOHHOI'O THMKJIa

Howmep paznena HasBaHne u conepxkaHue pa3iesioB U TEM JICKIIUOHHBIX 3aHATHN

Jlexuuu 1-3. ITocTaHoBKa 3a4a4d CUCTEMHOI'O aHAJIM3a JaHHBIX.

1
CYH_IHOCTB 1 YCJIOBHA NMPUMEHUMOCTU METOOOB aHaJIn3a JaHHBIX.




Mogemu Data Mining. Knaccugukaryst MeTo10B aHamm3a
nansbeix. Kiaccnukamus Mozened mpeacTaBieH s 3HAaHUH 1 UX
CpaBHUTEIbHAS XapaKTEPUCTUKA. METOIBI M aITOPUTMBI
MHTEJUICKTYaJIbHOTO aHAJIN3a TaHHBIX — CPABHUTEIBHBIN 0030D
(MALD).

Jlemoncmpayus caaiioog

Jlexums 4. CucteMsl pacrio3HaBaHusl 00pa3oB Ha Oaze Data
Mining ¥ IPUHIUIBI UX TIOCTPOEHUS MpuMeHUTEIbHO K MC.
Jlexnus 5. [MocraHoBKa 3a7a4n Kiaaccu(pUKAIH U
KJaccu(puKaIMOHHbIe pemaromue npasmia. [locranoBka 3agaun
KJIacTepU3aliK, Mepbl OJIU30CTH.

Jlexuu 6-9. Cuctemsbl noaaepxku npuusatus pemennii (CITTP)
- aQHAJUTHYECKHE IIATHOPMBI.

Jemoncmpayus craiioos

Jlextuum 9-12. CyTh 337241 MalIMHHOTO OOYYEHHSI: METO/IbI 1
anroputmsl (0630p). KoppekTHble anroputMudeckue

3 komno3uimy. KosuiektuBHble pernatommuye npasuia. [Ipumenenne
B IIPUKJIAIHBIX 3aJa4ax.

Jemoncmpayus craiidos

Jlexumu 13-14. O630p METOJIOB aHAH3a BPEMEHHBIX PSJIOB KaK
peanu3anuil JaHHBIX, TOPOXKJAEMbIX COCTOSHUSIMHU
JUHAMHUYECKOM cucteMbl. MeTo bl GMIIbTpaliii BPEMEHHBIX
psinoB. [IpumeHeHne B NpUKIIAAHBIX 3a1a4ax 00pabOTKH JaHHBIX.
Jlexuus 15. Henuuelinag HemapaMeTpuueckasi perpeccus Kak
COBPEMEHHBIA HHCTPYMEHT ouieHrnBanus cocrosianit MUC.
Jlexuuu 16-17. NMC kak MHCTPYMEHT YIPaBJIECHUS CIIOKHBIMH
oobexTamMu. OCOOCHHOCTH aHaN3a HEeIMHEHHBIX 00BEKTOB
(cuctem). YHHUBEPCATHHOCTh MATEMATHIECKAX MOJICTICH.
Jlemoncmpayus caaiioos

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHUL
TeMbl MpakTHYECKHUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B TabiHIE 5.

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

Ne
®opMbI
Ne o TpynoemkocTs, |pasaena
TeMbl MpaKTUUECKUX 3aHITHHA MPAKTHUECKUX
/11 . (dac) JTUCITATT
3aHATHN
JIUHBI
Cemectp 1

1 Mertoap! penieHus Pewienue 8 1
MHOTOKPHTEPHAIILHBIX 3a71a4 BEIOODA. cooepaHcamenbHvIX
DopMBI pemaronmx IpaBui s 3aday
co3/anus 0a3bl 3HAHUH U
WHTEIJIEKTyallbHbIe WHPOPMAIIIOHHBIC
cuctemsl (MUC). Dnextpa u MAU.

2 MeToapl 1 QITOPUTMBI PACIIO3HABAHUS Pewenue 4 2
00pa3oB MPUMECHHUTEILHO K aHATH3Y CO0epHCamenbHbIX
cocrosanii UUC. CroxacTuaeckuit 3adau
aHaJIN3 TUHAMHYECKUX CUCTEM —
COBPEMEHHBI HHCTPYMEHT OIICHUBaHUS
COCTOSTHUH CI0XHBIX 00bekTOB. HBK 1
MMII.




MeTobl U QITOPUTMBI MAIIMHHOTO
o0y4enusi. Koppektabie
ANTOPUTMHUYECKHE KOMIO3UIMH KaK
OCHOBHOM ITPUHITUI CUCTEMHOM
00pabOTKH 1 aHATTN3a TUHAMUYIECKIX
nanabix. Jlornueckue metoasl PO.
MeTpyKH ¥ IPUHIUI T'OJIOCOBAHUS.

Pewenue
CO0epHCaAmeNbHbIX
3a0ay

Bcero

17

4.4. JlabopaTopHbIe 3aHATHUSL

Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTbh MTPHUBEICHHI B Ta0iHIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITUS U UX TPYILOEMKOCTb

No
n/m

HammMenoBanue mabopaTOpHBIX paboOT

TpynoemMKoCTb,
(gac)

W3 Hux
MPaKTUYECKON
HOJTOTOBKH,
(gac)

Ne
paszznena
JIACIIUIT

JIMHBI

Cemectp 1

HpI/IHI_II/Il'I AMHAMHAYECKOro mnporpaMMHpOBaHUsS B
PCIICHHUU ONITUMH3AIMOHHBIX 3aaa4.

AJNTOPUTMBI aHATN3a CUTYAIlMH B YCIOBUAX PHCKA
¥ HEOIPEICTICHHOCTH JIJISl TIPUHSATHS 000CHOBaHHBIX
pemieHuid. MeToapl  pemieHHs 3amgad  BbIOOpa
Meroasl DJIEKTPE-1,2 un MAU.

98]

Teopust cucrem. Ontumuzarust CMO.

ANTOpUTMBI MaIIMHHOTO 00y4eHus: (10 BHIOOPY)
Meron  ckomp3smero  KOHTpois. KoppekTHbIg
AITOPUTMHYECKHE KOMITO3UIIHH.

11

AHanu3 CcUCTeM JEeTePMHUHHPOBAHHOIO Xaoca
@Pa30BbIe NOPTPETHI U UX AHAJIM3.

| Cemectp 2

ANropuTMBl  CTaTUCTHYECKOTO  aHalIM3a U
OIICHMBAaHUSl I1apaMETPOB CHUCTEMbI  CIy4aiHOM
NIPUPOABI. AJITOPUTMBI aHAIN3a OOJIBIINX JAHHBIX.

10

IpuHnun MHUHHUMAaJIbHOTO IEeNCTBUA KaK
VHUBEPCANBHBIN TPHUHIWI aHAIW3a W CHUHTE3d
YIPaBJISIEMBIX CUCTEM

11

Merong MOIOBOM AEKOMMIO3UIMH JISI aHalW3a U
onennBanus cocroguuiit UC

12

Henunetinas HelapaMeTpudecKast siepHas
perpeccuss JUId aHalM3a W [IPOrHO3MPOBAHUS
COCTOSIHMM JMHAMHYECKOI'0 0OBEKTa

Bcero

51

4.5. KypcoBoe npoekTHpoBaHUE/ BHIMOJIHEHUE KyPCOBOW pabOTHI

Y4eOHBIM [IJTAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Buzpl caMmocTosTenbHOM paboTh U €€ TPYIOEMKOCTh IPUBEACHBI B Tabiwmie 7.

Tabmuna 7 — Bunbsl caMoCcTOsATENBHOM paOOTHI U €€ TPYT0EMKOCTh




Bun camocrositenpHON paboThI BSIZI;O’ Cemectp 1, gac CemecTp 2, gac
1 2 3 4
Nzydenne TeopeTHUECKOTO MaTepraa
80 80

muctuiuinael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpadnueckue 3amaanus (PI'3)
Brimonnenne pedepara (P)
[ToaroToBka K TeKyIeMy KOHTPOJIIIO
ycneBaemoctu (TKY)
Homamnee 3amanue (13)
KonTponbasie pabothl 3a04ankoB (KP3)
[ToaroroBka Kk MpoMexXyTOUHOU 3 30
arrecranuu (I1A)

Bceero: | 222 112 110

5. TepeueHnb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
IUISL CAMOCTOSITETIbHOM paboThl 00yJaromuXcs MO AUCIUILTHHE (MOIYITIO)
VY4eOHO-MeTOMUECKNe MaTepHalbl sl CAMOCTOSITENbHON paboThl O0YJaromIMXCsl yKa3aHbl B
m. 7-11.

6. IlepeueHp eYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3IaHUN
[lepedyeHp meYaTHBIX M AJIEKTPOHHBIX yUeOHBIX H3IaHUK MPUBEICH B Ta0IUIE 8.

Tabnuma 8— IlepedeHb MeYaTHBIX M 3JISKTPOHHBIX YUCOHBIX W3JIaHUN

Komuectso
9K3EMILTSPOB B
udp/
URL ;bp e bubnuorpaduueckas ccpuika oubmoTeke
Ap (KpOMe MEKTPOHHBIX
SK3EMIUISPOB)

https://www.book.ru/book/929657/view2/1 | [IpuknagHOl CHCTEMHBIH aHAIN3.
YuebHOe mocobue : yueOHOe
nocobue / ®@.I1. Tapacenko. —
Mocksa : KnoPyc, 2019. — 321 c.
— ISBN 978-5-406-06563-1.

https://book.ru/book/933784 Kocopykos, O.A. Monenu
HCCIICI0OBAHUS OTEPAIHi :
yueOnuk / Kocopykos O.A.,
XanmukoB M. A., ®omun I'.II. —
Mocxksa : Pycaiinc, 2019. — 189
c. — ISBN 978-5-4365-3356-8.

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKALIMOHHON ceTH «VHTepHeT»
Ilepeuenn 3JEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos UH(POPMALMOHHO-
TEIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAMMBIX Ui OCBOCHMS JUCLMIUINHBI
npuBezieH B Tabnuue 9.

Tabmuuma 9 — IlepedeHb 5SIEKTPOHHBIX OOpA30BAaTEIbHBIX PECYPCOB HHGPOPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»
URL agpec Haumenoanue

https://elibrary.ru/defaultx.asp HNudbopmalimoHHO-aHATUTHYECKAs CHCTEMa




Science Index PUHI]

http://www.tehnorma.ru

Wudopmanmonnas crpaBovHas on-line cucrema/

http://nauka.nizhgma.ru/uploads/shared/met
odrek.pdf

MeTOI[I/I‘IeCKI/IC PEKOMEHIAIINH T10 COCTABJIICHUIO
3ajBKH Ha BbIJa4y IMaTCHTA Ha I/I306peTeHI/Ie
(I0e3HY 10 MOZECIIB).

https://rb.ru/news/

Otansl pa3BUTHs] HHHOBAILIUI

https://e.lanbook.com/book/115518

Octpoyx, A. B. UHTennexTyanbHbie
UH()OPMAITMOHHBIE CHCTEMBI i TEXHOJIOTHH :
moHorpacdwus / A. B. Octpoyx, A. b. Huxomnaes.
— Cankr-IlerepOypr : Jlans, 2019. — 308 ¢. —
ISBN 978-5-8114-3409-1. — Texcr :
ANIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-
OubIMoTeYHAs CHCTEMA.

https://e.lanbook.com/book/769 (nata
obpamenus: 01.07.2020)

WnTtennektyanbHbIe pOOOTH : yaeOHOe mocodue /
H. A. Kanses, B. M. Jloxun, . M. Makapos, C.
B. Manbko. — MockBa : MalimHOCTpOEHHE,
2007. — 360 c. — ISBN 5-217-03339-8. —
Texcrt : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
OuOIMOTEYHAs CHCTEMA.

https://e.lanbook.com/book/143131

BoakoBa, B. H. CucteMHbBIN aHAaIHU3
nHPOPMALIMOHHBIX KOMIIJIEKCOB : yueOHOe mocobue /
B. H. Boakosa. — 3-e u3a., crep. — CaHKT-
IMerepOypr : Jlawb, 2020. — 336 ¢. — ISBN 978-5-
8114-5601-7. — TexkcT : anekTpoHHBIH // JlaHs :
9JEKTPOHHO-OUOTHOTEUHAST CHCTEMA.

http://www.machinelearning.ru/wiki/index.
php?title=Mo

Kypc nexuuii mo MammaHOMY 00y4eHHIO
K.B. Boponuosa

https://yandexdataschool.ru/edu-
process/courses/machine-learning

Buneoneknmu kypca « MamuHHOE 00yUeHUEH

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

I/IHTCJ'IJ'IGKTyaJ'IBHBIe CHUCTCMBbI

http://mexalib.com/view/16988

I/IHTCJ'IJ'IeKTyaJ'IBHBIe CHUCTEMBI YIIPABJICHUS

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp mnporpaMMHOro oOecHeueHHsl, HCIOJIb3YEMOI0 MpPH OCYILECTBICHUH
00pa3oBaTeabHOIo MpoLecca Mo AUCHUIIHHE.
Ilepedenp McnoNB3yeMOro NporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO 0OecTieUeHUs

Ne n/m Haumenosanue

1 Onepanunonnas cuctema Microsoft Windows XP Professional
2 Microsoft Office

3 MATLAB — Simulink

8.2. [lepeuenp

MH(OPMAITOHHO-CIIPABOYHBIX

CHCTEM,UCITOJIB3YEMBIX npu

OCYILIECTBJICHMH 00pa30BaTEeILHOTO MpoIiecca MO JUCIUILIINHE
[lepeyeHp HCMOMB3yEeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTAaBICH B

Tabmure 11.

Tabauna 11— IlepeueHp nHPOPMAMOHHO-CIPABOYHBIX CUCTEM

‘ Ne i/t ‘

HanmeHnoBanune




‘ He npeagycmotpeno

9. MarepuanbHO-TeXHHUECKas 0a3a
CocrtaB MaTepHabHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHUS
00pa3oBaTeLHOTO MpoIecca M0 JUCIUTUIHHE, IPECTaBlicH B Tabuiel2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUYECKOM 0a3bl

Ne HanmenoBanne cocTaBHON 9acTH Howmep aynutopun
n/m MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)
1 Crienmanm3upoBaHHas 1a0b0paTopHs. 23-10, 23-08

10. OueHouHble cpeacTBa AJIs MPOBEJCHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
o0ydJaromuxcs o AUCUUIUIMHE IpUBeieH B Tabaune 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJCTB I MPOBEACHHS MPOMEXYTOUYHOUN aTTeCTAllMU

Bun npoMexxyTouHO# aTTecTanuu [lepeyeHb OLIEHOYHBIX CPEACTB
DK3aMeH Crucok BOMpoCOB K 3K3aMEHY;
3anauu;
TecTsl.
JuddepeHnrpoBanHbIii 3a4€T Cnucok BONpoCoB;
TecTsrI;
3agaun.

10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJyarolUMuUCs NpUMEHseTcsl 5-OanibHas IIKanda OLEHKH c(HOpPMUPOBAHHOCTHU
KOMIIETEHIIN, KOTOpas MpuBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHast  mKama ~ MOIYJIBHO-PEHTHHTOBOW  CHCTEMBl  YHHBEpPCHTETa,  IpaBHia
HCIIONIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuna 14 —Kpurtepuu orieHKH ypoBHS C(hOPMHPOBAHHOCTH KOMIIETSHITHI

OreHKa KOMITETEHITUHN

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETCHIIAN
5-OaiuTbHAs IIKaIa P P bop

— oOyyaronuiicss TIy0OOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBIH
MaTepHal;

— YBEPEHHO, JIOTUYHO, TIOCJICIOBATEIILHO U TPAMOTHO €T0 M3JIaracT;

— ONUpasiCh Ha 3HAHHWSA OCHOBHOW W JOMOJHHUTEJIBHOHW JIUTEPATypPHI,
TECHO MPHUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKECHHUS C MPAKTHYCCKON
JIEATEIILHOCTHIO HAMPABJICHHS,

— yMeJI0 000CHOBBIBACT U apTYMEHTHUPYET BbIIIBUTaEMbIC UM UJICH;

— JIeJTaeT BBIBOJLI M 0000IIEHHUS

— ¢BOOOIHO BIIAJICET CUCTEMOM CHCIMATU3NPOBAHHBIX OHSITHH.

«OTJIMYHO»
<Ga4YTCHO»

— 00y4aroUuiicsi TBEPJO YCBOMII NPOTrpaMMHBIN MaTepHal, FPaMOTHO U
[0 CYIIECTBY M3JlaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYypPHI;

— HE JIOIMYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIC 3HAHHUA C TPAKTHUYECKOW AEATEIHHOCTBHIO
HaIpaBJICHUS;

— apryMEHTHUPYET Hay4HbIE MOJIOKEHHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BJIaJICET CUCTEMOM clielIMaIu3UpPOBAHHBIX MTOHATHUIA.

«XOpOIIO»
<Ga4YTCHO»




O1eHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

«YAOBJICTBOPUTCIILHO»

JUTEPATYPHL;

<Ga4YTCHO»
HaIlpaBJICHUA

— cn1abo apryMeHTHpYeT HayuHble TIOJI0KEHUS;

— HJOITYCKA€T HECYIICCTBCHHBIC OIIUOKU U HCTOYHOCTH,
— HUCIIBITBIBACT 3aTPYAHCHHUA B IPAKTUYCCKOM INPHUMCHCHHUU 3HAHWUI

— 00y4arouuiicss yCBOWJI TOJbKO OCHOBHOM MpPOrpaMMHBIA MaTepua,
MO CYIIECTBY H3JaraeT €ro, ONMUpasch HAa 3HAHUS TOJBKO OCHOBHOM

— 3aTpyaHsETCS B JOPMYIMPOBAHUN BBIBOJIOB H 000OIICHHIA;
— 4aCTUYHO BJIAJIEET CUCTEMON CIIEIIMAJIN3UPOBAHHBIX IOHATHUH.

«HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

MaTepuania;
paccMOTpeHHH po0IeM B KOHKPETHOM HaIlpaBJICHHH;

— HE MOXET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHHUS;
— He (OpMYIIUPYET BBIBOJOB U 0000IIECHUIA.

— OOITyCKacT CYIIECTBCHHBIC OIIOKH n HCTOYHOCTH

—06yqa}omnﬁc>1 HE YCBOWJI 3HAUUTEILHOM YacTH nporpaMmMHOro

npu

— HUCIIBITBIBACT TPYAHOCTHU B MPAKTUYCCKOM IPUMEHCHNN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIC 3aJaHUSI UJIM UHBIE MATEPHAIIBL.
Bompocsr (3agaun) ans sx3aMmeHa npeacTaBieHbl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1u1st 5K3aMeHa

Ne n/m Ilepeuens BompocoB (3a1a4) 1sl SK3aMeHa

Kon
WHAUKATOpa

1

W

10

11

13

14

Ilpunmun ~ muHumansHoro  geWctBus.  Cytb.  [lpumepst
HNPUMEHEHUS.

JlBe NOCTAaHOBKM TMPOCTEHIIMX  BapUAallMOHHBIX  3aJad: C
(PUKCUPOBAHHBIMU TPaHULAMU U TOABWXKHBIMU. CyTb ypaBHEHHs
Oitnepa-Jlarpanxa.

[ToctaHoBKa  3amauuM  JUHAMHUYECKOTO  MPOrpaMMHPOBAHUSL.
IIpuniun bennmana.

[IpuBectTn mpuMepsl TeMaTWYECKUMX 3ajad, JOMYCKAIOIIUX
pUMEHEHUE JUHAMHYECKOTO MPOrpaMMHUPOBAHUS, u
¢dopmymupoBku (yHKkunii bemmana.

Otnuune nuHamMudeckod ¢yHKIuM bemnMana oT pexypcHBHOM
¢GbyHKIHN.

@dopMynupoBKa 3aJa4yd  MHOTOKPHTEPHAIBHOTO  BbIOOpa B
YCIIOBUSIX ONpeaesieHHOCTH. [10X0bl K X PeIeHHIo.

Meton MAU. YUto o3HayaeT HECOTIacOBAaHHOCTh MaTPHULbI TAPHBIX
cpaBHeHMHA. YTO O03HAYaeT «CKaIIpHU3aLMsD) KPUTEPHAIbHBIX
olieHOK. Kakoii anroputM ckaiasipusali KpUTEpUAIbHBIX OLEHOK
B KJlaccuueckoM meroge MAU.

@dopMynupoBKa 3aJauyd  MHOTOKPUTEpHUAlIbHOTO  BblOOpa B
yCIIOBUSX HeompeeneHHOCTH. I1o1Xo1bl K uX perieHuto.
dopmMynupoBKa 3a1auu BeIOOpa B ycinoBUAX pucka. I[Toaxonasl k ux
PELIEHHUIO.

Yro o3HayaeT «koMmno3uuus» aaroputmoB? IlpunsTHe uToronoro
pemenus rosnocoanueM? KakuM o0pa3oM 4YacTHbIE aITrOPUTMbI
BXOAAT B KOMIIO3MLHIO (C KAaKMM BECOM PEKOMEHAATEIbHOTO
rojioca)?

ITocTanoBka 3amaum pacro3HaBaHHs 00pa3oB ¢ oOyueHHEeM U Oe3
o0y4eHusl. [IpuznakoBoe MPOCTPAHCTBO. Anroputm

YK-1.V.1
VYK-1.B.2
OIIK-1.3.1
OIIK-1.Y.1
OIIK-1.B.1
OIIK-3.3.1

OIIK-1.3.1
OIIK-1.Y.1
OIIK-1.B.1
OIIK-3.3.1

YK-1.V.1
VK-1.B.2
OIIK-1.3.1
OIIK-3.3.1

VK-1.B.2
OIIK-1.3.1




15

16

17

18

19

20

21

22

23

24

25

pacmo3HaBaHHs 00pa30B M KOMIIO3HMIUS ANTrOPUTMOB. [IpuHIMT
rOJIOCOBAHUSI.

Knacrepmzanust n xmaccuduranus: pazamdre U cxoactBo. CyTh
METO/1a ATaJOHOB. MeTpuka 1 ee (OPMBI.

BbazoBas crpykrypa CIIIP. Knaccudpuxamms CIIIIP. IIpumepst
CIIIIP (camocTOATENFHOE U3yUCHHE).
[locTanoBka 3amauM  MAIIMHHOTO
KOHTPOJb,  QIFOPUTM  IOJHOTO
(camocTosITET HOE U3YyUCHUE).
Teopust maccoBoro obcmyxusanus. I[loctanoBka 3amaun. Moaenu
CMO. CrauuoHapHbli U HECTAI[MOHAPHBIM PEXUMBI. Y paBHEHUS
KonmoropoBa: mnpuHuun coctasiaeHus. IlodydyeHne OCHOBHBIX
xapaktepuctuk a1 CMO  tuma <M/M/1/0>, <M/M/2/0>,
<M/M/1/oc>, Tlokazatenu s¢pextuBaocTn CMO.

OcCHOBHBIE MHOTOKPUTEpPUAIbHBIE METOABI M AITOPUTMBI aHaIW3a
CUCTEM JUIsl IPUHSITHS 0OOCHOBAHHBIX PEIICHUI.

[TocraHoBKa 3amauM aHanW3a HEMTUHEWHBIX OOBEKTOB M CHHTE3a
CHCTEM C 33JJaHHBIMU CBOMCTBAMH.

ANTOpUTM NPOBEACHUS KOPPEISIIMOHHOTO aHalln3a U YCJIOBUS €ro
PUMEHEHUSI.

ANTOpUTM MpPOBEJIEHUS] IEPBUYHON CTaTUCTHUYECKON 00pabOTKHU U
YCIIOBUS €T0 IPUMEHEHHUS.

HauBHbiii  OaifecoBckuil Kinaccu(UKATOp: €ro CyTh W YCJIOBHUS
npumMeHuMocTu. Ilpumepsl MocTaHOBOK 3a1ad Ui NPUMEHEHHs
HBK. Otnuume oT nmpuHIMNa MaKCUMaIbHOTO IMpaBaonoaobus. B
kakoM ciyqae MMII npegnouturensueit HBK?

SnepHas  oueHKa  IUIOTHOCTH  paclpesieieHus, B  4YeM
OPUHIMIIKAIBHOE OTJIMYME OT TUcTorpammbl. I[IpumeneHue
AJIEpHON OIIEHKa IUIOTHOCTH pacipeneseHus A (GuibTpauuu
BPEMEHHOT0 psfa.

SAnepnas perpeccus, mocTaHoBka 3azaud. KoadduuueHTs
Pa3MBITOCTH. 3aBUCHUMOCTh KayecTBa perpeccun
(IporHO3UpOBaHMA) OT KOA(PQPHUINEHTOB Pa3MBITOCTH H SIPOBBIX
(GyHKIHHA.

Ourponus. OmnpeneneHue. ODHTPONHUMHBIN KpPUTEPUM KadecTBa
knacrepusanun. KommdaecTBo MHPOpMAIMM ¥ CBOHCTBA (PYHKIHH,
NpeaHa3HaYeHHOW Il M3MEpEeHHs KOoJIW4decTBa WH(OpPMAIMH B
oTaensHOM cooOmeHnn. COOTHOIIEHHE MEXIY DSHTPONHEH H
KOJIMYECTBOM HMH(OpMaIy, COAEpKalIeicsi B  HUCCIETyeMOM
cucreMe. Pasauna mexny sHTponusamMu Xaptiu u LlleHHoHa.
MeTo1bl ¥ aNTOPUTMBI TEOPUH UT'P TPUMEHHUTENBHO K CUCTEMHOMY
aHaJIu3y.

CKOIB3AIuii
KOHTPOJISI

o0OyueHusl.
CKOJIB3SIIIETO

OIIK-1.Y.1
OIIK-1.B.1
OIIK-3.3.1

YK-1.V.1

VYK-1.B.2

OIIK-1.3.1

OIIK-1.Y.1

OIIK-1.B.1

OIIK-3.3.1

YK-1.V.1
VK-1.B.2
OIIK-1.3.1
OIIK-1.Y.1
OIIK-1.B.1
OIIK-3.3.1

Tabnuma 16 — Borpocs! (3anaum) i 3adeTa / nudd. 3auera

Bomnpocsr (3agaun) ans 3auera / aud . 3auera npencranensl B Tadbaume 16.

Ne Kon
Ilepeuens BommpocoB (3aaa4) I 3a4eTa / Iu . 3a4cTa
/1 p P (sapas) 1 ey WHIUKATOPA
Bapuanr 1 VK-1.YV.1 VK-
1.1. KIACCUOUKALIA OB BEKTOB | B2
1 Nmeetcs obyuaromuii Habop (6a3a manHbix) u3 1000 maHHBIX - 00BEKTaX — U3

4-x KJIaCCOB, OITMCBhIBACMBIX 3-Ms XApaKTCPUCTUYCCKUMHU  NPU3HAKAMM.
YacToTsl BCTPEUYAEMOCTH YKa3aHbl B TabmuIe.

OIIK-1.3.1 OIIK-
1.V.1 OIIK-1.B.1




Kiace Pl P2 P3 OIIK-3.3.1
Cl nl(1) nl(2) nl(3)
2 n2(1) n2(2) n2(3)
C3 n3(1) 0 n3(3)
C4 n4(1) n4(2) n4(3)

IocTpouts pelaromee MNpaBWIO HAa OCHOBE HAMBHOrO 0aileCOBCKOIO
Kkmaccuukaropa 00 OTHECEHUH HEU3BECTHOI'O O0BEKTa C 3a()MKCHPOBAHHBIMU
xapakrepuctukamu (p(1), p(2), p(3)) k 0JHOMY U3 Ha3HAYECHHBIX KIACCOB.

1.2. Ta6ﬂnua COACPKUT CBEACHUA O 3aKa3daX AaHOHHUMHBIX MoJib30BaTejie B
UHTCPHET-MarasuHe.

Toeap\3akaz |1 2 3 4 5 6
A 1 0 1 0 1 0
B 0 1 1 1 0 0
C 1| 1 0 1 1 0
D 1 1 0 1 1 1

ITo cTpokaM OTIIOKEHBI HAUMEHOBAHUS TOBAPOB, a CTOJIOIBI — HOMEpa 3aKa30B
(B stueiike cTout 1, eciii TOBap BXOIUT B COOTBETCTBYIONINI 3aka3; 0 — B
TIPOTHBHOM citydae). [1pn mocTpoeHnn pekoMeH1aTeNbHONH CHCTEMBI
HEOOXOAMMO OLIEHHUTH CTEMEHb MTOX0XKECTH TOBAPOB C TIOMOIIBIO BHIYUCICHHUS
eBKINA0BON MeTpuku. Hanbosee moxoxum (61M3kuM) Ha ToBap A Oyzaer ToBap
C ¥ paccTosTHHE MEXly STUMH TOBapaMu PaBHO . (OTBET OKPYIJIUTH 10
COTBIX).

1.3. BHTPOITNA U KOJIMYECTBO NTHOOPMALINU
1. Kakoe coobuieHune conepxut OoJpliee KoauyecTBo HHpopManuu?
1) B 6ubnuoreke 8 mkados. Kuura Hanuiach B 3-m mkady;
2) CryneHT noiy4u 3a 9K3aMeH OLEHKY 4 110 4-0anbHoi cucreme.
3) B ypue 8 mapoB Oenbix, 32 mapoB 4yepHbIX. JlocTanu ouH YepHBIN
map.
2. [laTh ompesiesieHNe CpeTHEro KOIMYeCTBa HH(POPMALINH, 3aKITI0YEHHOTO B
OJTHOM CHUMBOJIE KHPHIUIUIIBL.

1,73
Bapuant 2 VK-1.¥.1 VK-
2.1. KTACCUOUKAIIA CMC: CITAM\HE CITAM 1.B.2

ITycTp Tabanua BeKTOPOB 111 00y4aroniell BHIOOpKH OyneT UMeTh BUA (aHo
sath CMC coo01ieHuit; xapakTepucTuIecKue Mpu3Haku - ciosa { Xi, Xo, X3}):
Ta6nuna 1. BektopHas Tabnuia coobiieHun

OIIK-1.3.1 OIIK-

Peanu3zoBath npaBuiio HaUBHOI OaifecOBCKOU Kiaccu(DUKAUU HOBOTO

coobmmenus a*=( X;. Xz Xz X3).

2.2. Tana Tabmauma ¢ 00bekTaMu

CoobmreHme Kiace Yacrora Berpeuaemoctn cios-npmnaxos 8 | | 1.Y.1 OIIK-1.B.1
COOOIICHHSIX OIIK-3.3.1
Xi X X3
ai ns }’l](Xl) }’ll(Xz) }’ll(X3)
ar ns }’lz(Xl) }’lz(Xz) }’lz(X3)
as }’l3(X1) }’13(X2) }’13(X3)
daa }’l4(X1) }’14(X2) }’14(X3)
as }’ls(Xl) }’ls(Xz) }’ls(X3)




B nanHoi1 3a7aue BEIOpOCHI OyeM HCKaTh 10

Ofvewt | P11 P2 | P creaymrouemy npasuiy: «BeiOpocom Oyner cunraTbes
00BEKT, Y KOTOPOTO CYMMapHOE PACCTOSHNE OT HETO

A 101 |o IO OCTaJIbHBIX OOBEKTOB BEIOOPKH HAHOOJIBIIIEE).
Taxum 00pa3om, B yka3zaHHOH TabiuLe BEIOpocoM
Oynet (HamucaTh UMs 00BEKTa B BUJIC 3arIaBHOM

# oz | JIATUHCKOM OYKBBI):  (TIpH BBIYMCIICHUH
UCTIONIb30BAaTh METPHUKY MaHX3TTeH, HOPMaJTU3aLUIO

c 2 |3 |1 HE MPOBOAMTH), CYMMa PacCTOSIHUI OT HEro J10
OCTaJIbHBIX OOBEKTOB OyJeT paBHa

D 1 (o |4

2.3. QHTPOIINA U KOJIMYECTBO UTHO®OPMALIMN

1. IIpoBoaUTCS ONBIT C ABYMSI UCXOaMH, BEPOSTHOCTH KOTOPHIX P1 U P2.
IMocTpoiiTe rpaduk 3aBUCUMOCTH SHTPOIHHU H OMBITA OT BEPOITHOCTH OJHOTO
n3 ucxonoB pi. Korma H MmakcnmansHO?

2. ath onpeeneHne coOCTBEHHOrO KOJIMYECTBAa HH(POpMAILINH, 3aKIFOUYEHHOI0
B OTHOM CHUMBOJIE KHPUJUTUIIBI.

Bapuant 3

3.1. KTACCUOUKALIUA CIIOB

Nmeercst Tpu kiacca o0pa3oB-CJIOB, U OAHO 3arajllaHHoe cioBO. OTKpHITHIE
KaxJ10d OYKBBI CIOBa JJIsl HAac SIBJSIETCS 3aTpaTHOM omepaiueid. BeposarHocTn
TOSIBJICHUS KaXKI10ro ciioBa paBHbI 1/10.

Knace C, Knace C, Knace C;
GRAF ITAK AVAX
SCAD SORT
PORT MRAK
TORT IVAN

BORN

3amava: onpenenuTh, K KAaKOMY U3 TpeX KIIaccoB
Oynet otHeceHo ciioBo SKAT?

JIist pelieHuns UCob30BaTh JBa CIIOCO0a, CPAaBHUTD
pe3yabTaT, OOBSICHUTD PAa3HULY.

1-# crioco6: HauBHbIii OaliecoBCKHi KiaccuQUKATOp
(HBK)

2-it crioco6: MMII

3.2. Jlana tabnuna ¢ 00beKTaMu

P1 P2
A 4 2
B 3 2
c 1 1
D -1 1
E 0 4

ITnanupyercs pa3Outh o0BEKTH Ha 2 Kiactepa Ha mnepBod uTepanuu
paboTsl anroput™a k-means 6buti BeiOpans! Touku (2,3) u (1,1). [Tocne nepsoit
WTEpalliy aIropuTMa K KJIAacTepy, OINpeleisieMOMY IEepBOM TOYKOH, OymyT
OTHECEHbI O0BEKTHI (HCIOb3yeTCcd MeTpUKa MaHXAITTeH)...

3.3. BHTPOIINA 1 KOJIMYECTBO MHOOPMAIINN
1. 3amano coobumenue u3 50 cuMBoII0B Ha andasute U3 5 OykB. M3BecTHEI

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

OIIK-1.3.1 OIIK-
1.V.1 OIIK-1.B.1
OIIK-3.3.1




BEPOSTHOCTH TIOSBICHHUS KaX/I0TO CUMBOTA (p;). OTpeaenuTs CpeaHIo
UHPOPMAIIHIO, TPUXOASIIYIOCS Ha 1 CHMBOI U 0010 HHPOPMAIIHIO B
COO0IIEeHHN.

2. JlaTb ompezeneHne B3aUMHOTO KOMYECTBA HH(OPMAIHH, 3aKITI0UESHHOTO B
OZIHOM COOBITHH (CITy4aiiHOI BEMYMHBI HJIH €€ Pealn3alni) OTHOCHTEIHHO
Jpyroro.

[lepeyenr TeM mans KypcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpCOBOH pabOTHI
MpeCcTaBiIeHBI B Tabmwmie 17.
Tabnuma 17 — [lepedeHp TeM Ui KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOTHEHUSI KYPCOBOM pabOTHI

MpeACTaBIeHBI B Tabmwie 18.

Tabmuna 18 — IlpumMepHbIil IepedeHb BONPOCOB Il TECTOB

Ne /i [TpumepHBIii IepedeHb TeM sl KypCOBOTO TIPOSKTUPOBAHHS/BBITIOTHEHHS
- KYpCOBO# paboThl
Y4eOHBIM IUTAHOM HE TPEyCMOTPEHO
BOHpOCLI AL TIPOBECACHUSA HpOMBXQHOqHOﬁﬁ arreéCraiud B BHJAC TCECTUPOBAHUA

No
/1

[TpumepHbIii IepeueHb BONPOCOB ISl TECTOB

Kon
HHIUKATOpa

NpenTuduxanuss moaean u Bepupukauus mMoaeam —
TIOHSATHS

- PAaBHOCUJIbHBIC;

- O3HAYaIONIME CTATUCTUYECKUI aHAJIN3 MOJIETH U MOJyYeHUE OLIEHOK
€e mapaMeTpoB, U MPOBEPKA aJEKBATHOCTU MOJIEIU - COOTBETCTBUS
MOJICTIPYEMOMY PEaTbHOMY 00BEKTY, COOTBETCTBEHHO;

- O3HA4YaroIINe MPOBEPKY UCTUHHOCTH MOJENH U MOTYYEHHE OLIEHOK
ee MapamMeTpoB, COOTBETCTBEHHO.

€CTh

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

AnpuopHble JaHHbIe (MHOpPMAIUS) U AalOCTEPUOPHBIE
JIAaHHBIE COOTHOCSTCS KaK

- 9TO JaHHBIE, U3BECTHOM /10 HaYaJia MOJIeJTMPOBAHUSA U IaHHbIE,
HoJIyYeHHbIEe B pe3y/bTaTe 06paboTKH UCXOJHOU HHPOpMaLHHy,
COOTBETCTBEHHO;

- 3TO pe3y/bTaThbl IapaMeTPUYECKOT0 U CTaTUCTUYECKOTO
aHa/Iu3a CHATOM € 06'beKTa MOJIeJIMPOBAHHUS, COOTBETCTBEHHO.

- MO/ieJI1 HEMIOJIHOM KOPPEKTUPOBKHU U MOJie/IM aZlal TUBHbBIX
OKM/IJaHUH, COOTBETCTBEHHO.

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

Kaacrepuzanus —

1) 370 omepanys aBTOMaTUYECKOU KiIacCU(PUKAIUU, B XOJ€ KOTOPOM
00BEKTHI OOBEAMHSIOTCS B TPYMIBI (KJIAaCTEPhl) TAKUM 00pa3oM, 4TO
BHYTPH TPYII PA3IUIUs MEXKIY 00bEKTaMU MHHUMAIBHBI, & MEXILY
TpynmamMu — MakCHUMajibHBEL [lpm 5TOM B XOie KiacTepu3alyu He
TOJIBKO OMpEIENseTCS COCTaB KIACTEPOB, HO M caM WX Habop H
TPaHUIIBI.

2) 9TO omepamnus, OCHOBaHHAs Ha TPYTHO (OPMAITU3yEeMBIX 3HAHUSIX
U UWHTYHOUH uccienoBarens. [Ipm 5TOM mHccieoBaTeNs caMm
OTpeneNsieT, Kakylo HHQOpMammio W KakuM o0pa3oM cucrema
JOJDKHA WCTIONIB30BaTh ISl JOCTIOKEHUS TpeOdyemoro sddexra
KJIaccu(UKAIHH.

3) mpouecc QopmupoBaHUS OOOOIICHHBIX 00pa3oB KiaccoB, Ha
ocHOBe oOyuwaromeil BbIOOpKH, cojepKalleil XapaKTepUCTHKH
KOHKPETHbIX OOBEKTOB KaK B ONHUCATEIbHBIX, TaKk U B

VK-1.V.1, VK-

1.B.2,




KJ'IaCCI/I(bI/IKaL[I/IOHHLIX IOKaJIax 1 rpaganvsix.

KauecTBO pemawmmux npaBuj OleHUBAETCs

1) mo penpe3eHTaTUBHON BIOOPKE JOCTATOYHO IMOJIHO MPEACTABISET
TeHEPAIbHYIO0 COBOKYITHOCTH (THITOTETHYECKOE MHOXKECTBO BCEX
BO3MOXKHBIX 00BEKTOB KaKI0TO 00pa3a);

2) no o0yyaromiei BEIOOPKE - MHOKECTBY OOBEKTOB, 3aJaHHBIX
3HAYCHUSMH MTPU3HAKOB M MPHHAIIC)KHOCTH KOTOPBHIX K TOMY HJIH
MHOMY KJIacCy IOCTOBEPHO M3BEeCTHA "yduTemro" 1 coodmaercs
yuauteneMm "o0yuaemon" cucreme;

3) IO KOHTPOJIbHOM (9K3aMEHAIIMOHHO) BRIOOPKE, B KOTOPYIO
BXOJAT 00BEKTHI, 3aJJaHHbIE 3HAUEHUSIMU IIPU3HAKOB, U
IPUHAJIEKHOCTh KOTOPBIX TOMY WJIM HHOMY 00pa3y U3BeCTHA
TOJILKO YUHUTEJIIO.

OIK-1.3.1,
OIK-1.V.1

Kaacrepnblii ananus (camoo0yueHue, o0ydyeHue 0e3 yuurTeJis,
TAaKCOHOMMSI) MPUMeEHSEeTCS

1) mpu aBTOMaTHYECKOM (HOPMHUPOBAHUY NTEPEYHS 0OPA30B 110
oOyuatoineil BLIOOpKe;

2) B MeTO/Ie MOTEHINATBHBIX (PyHKINIA;

3) npu CTPYKTYpHOM (JIMHTBUCTHYECKOM) MOAXOJIE.

OIIK-1.3.1,
OIIK-1.Y.1

I'eoMeTpnueckasi HHTepHpeTAlUs IMIOTe3bl KOMIIAKTHOCTH
COCTOHT B CJIeAyloIeM

1) 0OBEKTHI, OTHOCAILIMECS K OJHOMY KJIacCy, PaCHONI0KEHBI
«Onmxe» Ipyr K ApYyTy IO CPAaBHEHHIO ¢ 00BbEKTaMH, OTHOCALIMMUCS
K pa3HbIM KJlaccaM (TaKCOHaM);

2) 00BEKThI, OTHOCSIIHNECS K OJHOMY KJIACCY, PACIIOIOKEHBI «B
cpeaHeM OJKe» APYT K APYTy M0 CPAaBHEHHUIO ¢ 00HEKTaMH,
OTHOCSIIIMMUCS K Pa3HbIM KJlaccaM (TaKCOHaM);

3) 00BEKTHI, OTHOCSIIIMECS K Pa3HBIM KJIacCcaM, MOXKHO Pa3JeIuTh
MOCPEACTBOM JIMHEHHOT'O PEILAIOLIETO MPaBUIIA.

OIIK-1.3.1,
OIIK-1.Y.1

Texnonorus Data Mining

1) 3TO «packomKa JaHHBIX», IPOLECC MOIYUYECHUS U3 “CHIPBIX~
JIAHHBIX HOBOW, MOTCHITUAIBHO TI0JIC3HONW WH(POPMAITUH O
npeaMeTHON 00sacTh (CKPHITHIX 3HaHUH). B 0cCHOBY 3THX
TEXHOJIOTHI TIOJI0KEHA KOHIETIIINS MIa0JI0OHOB (MTATTEPHOB) U
3aBUCUMOCTEH, OTPAKAOIUX MHO20ACNEKMHblE 63AUMOOMHOUIEHUS
B JaHHbIX. [loMCK MaTTEpHOB NPOU3BOAUTCS A8MOMAMUYECKUMU
Memooamu, He OTPaHUYEHHBIMUA PAMKaMH allpUOPHBIX
HPEATNOJIOKEHUI O CTPYKTYpe BBIOOPKH M BUJE pacupeeeHui
3HAYEHUH aHAJIU3UPYEMBIX TIOKa3aTeeH;

2) 3TO TEXHOJIOTHsI BHIUUCIICHUSI OLICHOK (IFOJI0COBaHUS);

3) ocHOBaHa Ha UCYUCICHUU BbICKA3bIBAaHUH, B YACTHOCTH Ha
annapare ajare0pbl JOIMKH;

4) 3TO TEXHOJIOTUs, B KOTOPOI MPUHAAJIEKHOCTh OOBEKTOB K
KJIacTepaM OIpeessieTcs TakuM 00pa3oM, YToObI: a)
MHUHHMMU3UPOBATh U3MEHUYUBOCTD (pa3iudus) 00bEKTOB BHYTPH
KJIacTepoB; 0) MAKCHMHU3UPOBATh U3MEHUYMBOCTh OOBEKTOB MEXKITY
KJIacTepaMHu.

OIK-1.3.1,
OIK-1.V.1

MeTtpuka usMepeHHsi cTeNeHn 0JIU30CTH (PacCTOSTHUSA)
1) nomkHa UMETH BUA

m
d; = Z‘xﬂc Xk
k=1

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

OIIK-1.3.1,
OIIK-1.Y.1




2) MOKHA UMETh BUJT

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

k=1
3) MOKeT OBITh PA3HOU, HO JIOJKHA YIOBJICTBOPSTH YCIOBUM:
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.

Bepudukanusa moaeau — 3To

1) 310 y4eT B MozienH 0ObEKTOB, HE BXOAIIUX B 00yUarONIytO
BBIOOPKY, HO BXOJSIIHMX B F€HEPAIbHYIO0 COBOKYITHOCTb, 10
OTHOLIEHHUIO K KOTOPOH faHHas o0yyaroliasi BHIOOpKa
penpe3eHTaTUBHA;

2) aTo mporecc popMupoBaHHs 0000IIEHHBIX 00Pa30B KJIACCOB, HA
OCHOBe 00yuaroleil BBIOOPKH, CofieprKalllel XapakTepUCTUKI
KOHKPETHBIX 00BEKTOB, MPUYEM TOJIBKO B OTMCATEIHHBIX MIKaaxX 1
rpaganusx;

3) omeparis yCTaHOBIIEHUS CTEIIEHHU €€ aJICKBAaTHOCTH (BATHIHOCTH)
IyTEeM CPaBHEHUS Pe3yIbTaTOB ACHTU(PHUKAIIMNA KOHKPETHBIX
00BEKTOB € WX (PaKTUIECKON MPUHAICKHOCTHIO K 0000IIEHHBIM
006paszam KIaccoB.

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

10

I[pusnaku 00beKTOB

1) 3TO HOAMHOXECTBO HCCIIEyeMOH COBOKYITHOCTH, KOTOpast
Ha3bIBaeTCs "TeHepalibHasi COBOKYITHOCTB".

2) hopMHUPYIOTCS M3 HECKOJIBKUX 00pa30B KOHKPETHBIX 00HEKTOB,
OTHOCSIIIMXCS K IaHHOMY KJIaccCy, T.€. OJHOW IpaJaliii HEKOTOPOH
KJIaccu()UKAIIMOHHON IITKabI.

3) 3TO KOHKPETHbIE PE3yIbTAaThl U3MEPEHUS 3HAUCHUI CBOWCTB
00BEKTOB.

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

11

Oo0yuammascsa aBToMaTHYecKas cucTeMa

1) 3TO MOIMHOKECTBO UCCIICYEMOM IeHepaIbHOW COBOKYITHOCTH.

2) 3TO cCUCTEeMa CpPaBHEHUS M OTIPEICIICHUS CTEIICHN CXOJICTBA 00pa3a
JTAHHOTO KOHKPETHOT'0 00beKTa ¢ 00pa3aMu JAPYTHX KOHKPETHBIX
00BEKTOB MK C 0000IIEHHBIMU 00pa3aMu KJ1acCoB, B pe3yJIbTaTe
KOTOpO# hopMupyercs peHTHHT 0OBEKTOB WJIN KJIACCOB IO
yOBIBaHUIO CXOJICTBA C PACTIO3HABACMBIM OOBEKTOM.

3)o0yyaemasi MalluHa, CAaMOTIPUCIIOCA0IMBAIOIIASCS CHCTEMA,
QITOPUTM YIIPABJICHUS KOTOPOI U3MEHSIETCSI B COOTBETCTBUU C
OLICHKOW Pe3yJIbTaTOB YIPaBJICHHS TaK, YTO C TCUYCHHEM BPEMEHHU OHA
yJIy4IIaeT CBOM XapaKTEPUCTUKU U KAUeCTBO (PYHKIIMOHMPOBAHHUSI.

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

12

Perpeccuonnas Mogeb — 310

1) 3aBucumocts flxx)=a'yk+b Ha BbIOOpKE {Xk, Yk}'k=1, UI1 BCEX
=1,...r;

2) 3aBUCUMOCTh A(Xk)=px Ha BBIOOPKE {Xk, Yk} k=1, 1711 BCeX k=1,...,7;
3) GyHKUUS yCTAaHOBJICHHS CTEIICHH COOTBETCTBUSI HA0OPA {Xk, Yk} k=1
KaKoW-1n00 (QYHKIMK 13 3aJaHHOTO HAabopa..

VK-1.V.1, VK-
1.B.2, OTIK-
1.3.1, OTIK-
1.V.1, OITK-
1.B.1, OIIK-
2.B.1

13

Ilepeodyuenne - 3T0

1) oOyuenue 6e3 yunrens (caMoOOydeHHE);

2) 00y4eHHE C YUUTEIIEM B YCIOBUAX «MaJIbIX)» BRIOOPOK;

3) mporecc GpopmupoBaHusi 0000IIEHHBIX 00Pa30B KJIACCOB, HA

YK-1.¥.1, VK-
1.B.2, OMK-1.3.1,
OrMK-1.Y.1, ONK-




OCHOBE 00y4JaroIei BHIOOPKH, CoAeprKalIeld XapaKTePHUCTUKI
KOHKPETHBIX 00BEKTOB KaK B OMHCATEIBHBIX, TAK U B
KJIACCU(PUKAITUOHHBIX IIKAJIAX U TPaJarusXx.

4) oO0yveHHE C YIUTEIIEM B YCIOBHUSAX «OOJBIINX» BEIOOPOK;

1.B.1, OMK-2.B.1

14 | Obo0mamomas cnocoOHOCTHL MOEJIH PACTIO3HABAHUS — ITO YK-1.¥.1, YK-

1) oT0 y4er B Mozmenu OOBEKTOB, HE BXOAAMMX B 0Oydaromyro | 1.B.2, OMK-1.3.1,
BBIOOPKY, HO BXOJMIIMX B TEHEPATBHYIO COBOKYIHOCTH, IIO OMK-1.Y.1, OMK-
OTHOIICHWI0O K  KOTOpOoW  JaHHas  oOyuwaromass  BhIOOpKa 1.8.1, OMK-2.B.1
penpe3cHTAaTHBHA;

2) omepaliisi YCTaHOBJICHHUS CTETICHH €€ aJeKBaTHOCTU (BaIHIHOCTH)

nyTeM CpaBHEHHS Pe3yJbTaTOB HUACHTHU(PHUKAIMH KOHKPETHBIX

00BEKTOB ¢ WX (haKTUYECKOW MPUHAMTIE)KHOCTHIO K O0OOIICHHBIM

o0Opa3zam KJ1accoB.

3) aTo mporecc GhopMUpoOBaHUST 00OOIICHHBIX 00pa30B KIACCOB, Ha

ocHOBe oOyuaromeil BBIOOPKH, cojepKalied XapaKTepUCTUKH

KOHKPETHBIX OOBEKTOB, MPUYEM TOJILKO B OMHCATENBHBIX IIKAIaX H

rpajaimsix;

15 | 3Hauwms sto: YK-1.Y.1, VK-

1) nannbie, uaopmanus, GakThl. 1.B.2, OMK-1.3.1,
2) B3aKOHOMEpPHOCTH TpPEAMETHOH o0nacTu (MPUHIIMILI, CBS3H, OMK-1.Y.1, OMK-
3aKOHBI), TIOJIYYCHHBIC B PE3yIbTaTe MPAKTHUECKON JeATeIHbHOCTH U 1B.1 ONK-2.B.1
po(heCCHOHANIBLHOTO OIbITA, TO3BOJIAIOIINE CIICIIHATHCTAM CTaBUTh U | o
pemaTh 3a1a9u B 3TOU 00JIACTH.

16 | MHTeaneKTya bHbIC 0a3bl JAHHBIX XapAKTePH3YIOTCH: YK-1.Y.1, VK-

1. yMeHHeM pemaTh CIoXKHbIE II0X0 hopManusyemble 3a1auu; | 1.B.2, OMNK-1.3.1,
2. CIOCOOHOCTBIO K CaMOOOYUYEHHIO; OMK-1.Y.1, OMK-
3. aIanTHBHOCTHIO
4. HECrOCOOHOCTBIO K CAMOOOYUCHHIO (TPEOYETCS «yUHTEIIb); 18.1,0MK-2.8.1
5. OTCYTCTBUEM aJIaiTUBHOCTH
6. cHoCOOHOCTBIO 0OecneunBaTh BEIOOPKY HEOOXOAMMON

uHbOpPMAIIUH, He TPUCYTCTBYIONICH B IBHOM BHJIE, &

BBIBOJIMMOW M3 COBOKYITHOCTH XPAHUMBIX JIAHHBIX

17 | AreHr - 310 YK-1.Y.1, YK-
ABTOHOMHBIN HCKYCCTBEHHBINH 00BEKT, 00JIAAIOIINIA AKTHBHBIM 1.B.2, OMNK-1.3.1,
MOTHBHPOBAHHBIM TIOBEJICHUEM H CITIOCOOHBIN K B3aUMOJICHCTBUIO C OMK-1.Y.1, OMK-
JPYTMMU 00BEKTaMHU B IMHAMUYCCKUX BUPTYAIBHBIX CPElaXx. 1B.1 OMK-2.B.1
JIr000# HCKYCCTBEHHBIH 00BEKT, YIIPABIIsACMbIN H3BHE. B e
JIr000i1 peansHBIN O0BEKT, YIIPABISIEMBIN U3BHE.

18 | Omnupudeckast Mojia, BHyTpeHHee KojiebaHue wim Moaa (intrinsic YK-1.Y.1, YK-
mode functions, IMF) — 3ta Takas ¢yHKIMsI, KOTOpas o0nanaeT 1.B.2, OMK-1.3.1,
CJIETYIOIIMMH JABYMSI CBOMCTBAMH: OMK-1.Y.1, OMK-

1. KoanuecTBo 3KCTpeMyMOB (M MAKCUMyMOB U MUHHUMYMOB) U 1.8.1, OMK-2.8.1
KOJIMUYECTBO MEPECCUCHUN HYJIS HE JOJDKHBI OTIINIAThCS
Oomnee 4yeMm Ha eIUHUITY.
2. CpenHee 3Ha4Y€HUE, KOTOPOE OMPEIEISIETCA M0 IBYM
Oru0aromuM — BEPXHEH U HIKHEH, TOJDKHO OBITH paBHO
HYJTIO.

19 | ®opmyaa JInrTaa: YK-1.Y.1, VK-
yn=24-u; 1.B.2, OMK-1.3.1,
2) CBs3bIBaCT CpeIHEE YHCIIO COOBITHH, MOCTYNUBIINX HA OMK-1.Y.1, ONK-

HaOJII01TaeMOM MHTEpPBaJE U 00CTYKCHHBIX.
3) ®opmyna ayis MTHOBEHHOW IUTOTHOCTH (MHTEHCUBHOCTH ) TIOTOKA

1.B.1, OMK-2.B.1




20 | 3an umeer 5 moumTOpoB. [loToK monb30BaTenedt mpocteimuil. | YK-1.Y.1, YK-

Cpennee 4ucio mosb30BaTeiel, NOCEINANOIMX 3all 3a CyTKM, PaBHO | 1.B.2, OMK-1.3.1,
140. Bpems 00paboTku HWH(OpPMAIMKU OJHUM IMOJH30BATEIICM Ha OMK-1.Y.1, OMK-
OJIHOM MOHHTOPE PACHPE/IENICHO MO TMOKA3ATENbHOMY 3aKOHY M | 1 o4 OMK-2.B.1
cocrtapisieT B cpeaeM 40 MUHYT. ’

1) A-MHTEHCUBHOCTb IOTOKA 3aBOK paBHa A = 4i0 ~0,025.
2) A-MHTEHCHBHOCTbH MOTOKA 3asBOK paBHa A = % =~ 0,007.

3) A-UHTEHCUBHOCTH TIOTOKA 3asBOK paBHa A = % ~5,83.

21 | CTtyaeHTHl OTBETWJIHM HAa [Ba BONpoca aHKeTbl «Bam roa | YK-1.Y.1, VK-
POKIEHUSD U «Balll BO3PACT». 1.B.2, OMK-1.3.1,
13 ux otBeToB copmuposana Tabnuua: cronGern P=«roa poxaCHus | oMK-1.y.1, OMK-
CTyZeHTa» U cToiber; Q=«BO3pacT CTyIEHTay. 1B.1 OMK-2.B.1
OkasbIBaeTcs, 3HaYeHHE KOdhGHUIIMEHTa KOppeAIMy npu3HakoB P u |~ 7' o
Q 3aBHCHT OT Mecsilla, B KOTOPOM TMPOBOIHIOCH aHKETHPOBAHHE.
VKakuTe [Ba Mecsla, KOTOPbIM COOTBETCTBYET HamMeHbIuee (o
MOJIyJTI0) 3HaUeHHE KO3 PUIMEHTa KOppesy Mpr3HakoB P u Q.

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCLUUILUIMHE OOYYarOIIUXCs 3a04HOM (OpMbI
o0yd4eHus, pesicTaBiIeHb! B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne n/m IlepedyeHb KOHTPOJIBHBIX paboT

He npeaycMoTpeHo

10.4. Meroauueckue  MaTepualibl,  ONpENENAIONIME  HPOLEAYpbl  OLEHMBAHUS
UH/IUKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHUSA KOMIIETEHIMH, coJepkarcs B
JOKaNbHBIX HOpPMATUBHBIX akTax [YAII, pernaMeHTHpYIOIMX HOPSIOK M IMPOLERypy
MIPOBEICHUs TEKYIIET0 KOHTPOJISl YCIIEBAaEMOCTH U MPOMEXKYTOUHOM aTTecTalMu 00y4aroluxcst
I'VAIL

11. Meromuveckue yka3aHus i 00yUJarONTUXCs IO OCBOCHUIO JTUCIIUILTAHBI

11.1. MeTtonuueckue yka3zaHUs Ui OOYYalOUIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
Marepuana (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHUE JIEKIUOHHOTO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W ACHOE H3IOXKeHHe ydeOHoro martepuana. Ha3HaueHue coBpeMEHHOW JIEKLUU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI TOJYYUTHh BCIO MH(DOPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTANBHBIX TMPOOJIEM JWCHHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIIHX
JOCTIDKEHUI HaydHOW MBICTH. B y4eOHOM mporecce JeKIHs BBITOTHIET METOIOJOTHUECKYIO,
OpraHU3allMOHHYI0 M MH(OPMALMOHHYIO (QYHKIUH. JIeKIMs pacKkpbIBaeT MOHATUIHBIN anmapaT
KOHKPETHOH 005acTH 3HaHMA, €€ MpoOJeMbl, AaeT LeJIbHOE IMPEJICTaBICHHE O AMCLUILIMHE,
MOKa3bIBAET B3aMMOCBSI3b C APYTUMHU AUCHUILIMHAMU.

ITnanupyemMble pe3ynbTaThl IPU OCBOCHUH 00yYalOMUMUCS JEKIIMOHHOTO MaTepuana;

— TOJy4YeHHE COBPEMEHHBIX, IEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YPOBEHb
KOTOPBIX OTIPEEINSIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— TOJY4YEeHHE ONbITAa TBOPUYECKON PabOTHI COBMECTHO C IPEINOIaBaTeNIeM;




— pa3BuUTHE TNPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBM K TpeAMETy W
CaMOCTOSITENIBHOTO TBOPUECKOTO MBILUICHUS.

— IOSIBJICHHE HEOOXOMMOI0 HHTepeca, HE0OX0IUMOTr0 ISl CAMOCTOATEIbHONH pabOThI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKH M TEXHUKA H O
MIPOTHO3€ WX Pa3BUTHS Ha O KaWIINe TO/bI;

— Hay4yuTbCid MeTOAMYEeCKH oOpalaThiBaThb MaTepuall (BBLACIATH IVIABHBIE MBICIU U
MIOJIOKEHUS, IPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3IUYHBIX
(hopMyIHUpOBKax);

— MONy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOIUMBIX TEPMUHOB H MTOHATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXIATHCS JIEMOHCTpALMENd CHAlgoB U
WCTIONIb30BAaHUEM pa3JaTOYHOT0 MaTepuaia TIpH TPOBEJCHUH KOPOTKUX THUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHSI OT/IEIbHBIX TEMATHK IO JHCIUTUTAHE.

CTpyKTypa npeaocTaBiieHus JICKIIMOHHOTO MaTepuana:

- Bcerynnenue (BBeAeHue): ompeaeNieHHE TEMBbl, IUIaHA M LENU JIEKUWH, CBSI3b C
MpeabIAYIIMMU U MOCIEAYOIIUMY 3aHATUSIMH, IIOCTAHOBKA OCHOBHBIX BOIIPOCOB.

- UznoxeHue: peanuszanus COIEPKaHUS TEMbl, IPUBEICHHE CUCTEMBI JI0KA3aTEIbCTB U
METOINYECKUX BBIBOAOB. [IpuBeneHuEe anropurMma, peaau3yrollero pelleHne OCHOBHOH 3a1adu
(Ipu HEOOXOTUMOCTH).

- ®opMyIMpOBKa BOIIPOCOB 10 JIEKIHH.

- 3akirodeHue: JIOTHYECKOE 3aBEpLICHHE II0Ja4yd MaTepuana B BUAE KPaTKUX TE3UCOB;
pEeKOMEHIaINH 110 J1a00paTOpPHON U caMOCTOSTENIbHON paboTe.

[TonpoOHBle MeTOoIMYECKHE yKa3aHHs IO OCBOEHHUIO JIEKIMOHHOIO MaTepualia
npuBeieHbl B yueOHoM MeToauueckoM nocodun C.M. KonecHukoBa. MaremaTHueckue MoJenn
B wuccienoBanun cucteM. YuebHoe mocobue / C.U. Konecumkoa, Cankr-lletepOyprckmii
rOCYJapCTBEHHBIH YHHUBEPCUTET adpokocMuueckoro mnpubdopoctpoenus. — Cankr-IletepOypr:
Wzn-Bo I'VAIIL 2020. — 150 c.

11.2. MeTtonuueckne yka3zaHusi A OOydYaroIIMXCsl IO YYacTUIO B CEMUHApax (He
npeodyCmMompeHro y4eOnbimM NAAHOM N0 OAHHOU JuCyuniute)

11.3. MeTroauueckue yka3aHus Ui OOYYaIOIIUXCA IO MPOXOKACHUIO MPAKTUIECKHUX
3aHATUH (eciu npedycCMOmpeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

[MpakTHdeckoe 3aHSATHE SIBISETCS OJHOM W3 OCHOBHBIX ()OPM OpraHM3alH Y4eOHOTO
mporiecca, 3aKITI0YalONIascsl B BBITOIHEHHH 00YYaOMIMMUCS IO PyKOBOJICTBOM IIPETIOIaBaTeNs
KOMIUIEKCa YYeOHBIX 3a/JlaHUil C IeThI0 YCBOSHHS HAYYHO-TEOPETHYECKHX OCHOB Y4YeOHOM
JTMCUIUTUTAHBI, TIPHOOPETEHNST YMEHHI ¥ HaBBIKOB, OITBITA TBOPYECKOH IEATETHHOCTH.

[enpto MpakTUYECKOTO 3aHATHUS ISl 00YJArOIIErocs SBISETCS MPUBUTHE O0YUYaAIOITIMCS
YMEHHI 1 HABBIKOB MPAKTHYECKOHN JEATEIHLHOCTH 10 U3y4aeMON JUCIIUILIIHE.

[Inanupyemble pe3ynbTaThl IPH OCBOCHUH O0YUYAIONIMMCS MPAKTUIECKIX 3aHSATHI:

— 3aKperuieHWe, YriyOJieHWe, paclIMpeHHe M JAeTaiu3alus 3HaHWU TpU pelieHun
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TO3HABATEIFHBIX  CIIOCOOHOCTEH, CaMOCTOSATENFHOCTH  MBIIUICHUS,
TBOPUYECKOU aKTUBHOCTH;

— OBNaJICHWE HOBBIMH METOJaMH W METOJWKAMU H3YYeHHUs KOHKPETHOW ydeOHOU
JUCTUTIITUHBL;

— BbIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICTICHHS TIONYYSHHBIX 3HAHWHA JUIS
BBITIOJTHEHHS 3a/TaHUH;

— ofecrneueHne parMOHAIBFHOTO COYETAaHHUS KOJUIEKTUBHOW M WHAWBUAYAILHOU (OpM
o0OyueHusl.

TpeboBaHMs K IPOBEACHUIO IPAKTUYECKNUX 3AHITUH




Pe3ynpTaT BBIMONHEHHS MPAKTHYECKUX 3aJaHUN JOJDKEH ObITh IpejACTaBleH B
ayauropuu (YCTHBIM Jokiaa B (opMme Mpe3eHTalMH aJropuTMa M MPOrpaMMbl, peanu3yromei
peleHue 3aaaun):

1) ®UO cryaenta, rpynmna, GopMyIHMpOBKa U TIOCTAHOBKA 33/1a4, BAPUAHT;

2) HavaJbHBIC TaHHBIE K paboTe (BBLAAIOTCS MperogaBaTeieM), yKa3aHue Ha BRIOpaHHYIO
METOJIMKY TIOMCKA PEILICHUS;

3) anropuTMH3aLMs U IPOrPaMMHOE MOZAEIMPOBAHUE (COTTIACHO 3aJaHHIO);

4) mpuMmep Mpe3eHTaldd K OTYETy MO MPaKTHUYECKOMY 3aJaHuio mpuBelneH B JImuHoMm
KaOMHEeTEe Mpero1aBaTels.

PesynpTar pa®oThl mporpamMMbl TPEACTABISACTCS JUYHO CTYJSHTOM Ha 3aHATHAX (HA
KOMITBIOTEPE) WK B PEKUME On-line 1mo T0roBOPEHHOCTH € TPENoIaBaTesIeM.

[TonpoOHBIE MeTOIMYECKHE yKa3aHWSA TI0 OCBOCHHWIO JIEKIIMOHHOTO MarepHaja
NPUBEICHBl B Y4€OHOM METOINYECKOM ITOCOOHH, HaXOAIIEMCS B 3JICKTPOHHOU (hopMe B BHIE
3NIEKTPOHHBIX pecypcoB 43 kadenpsl: Meroandyeckoe obecrneucHue kadenapbl 43/CHcTeMHBIN
aHamu3 B HayuyHbIX HccienoBanusax/C.M.  KonecHukoBa. Meronuueckue ykasaHHS K
BBIMOJIHEHUIO TPaKTHYECKUX paboT Mo aucuuiuinHe «CHCTEMHBIM aHalnM3 B HAay4HBIX
UCCIIEIOBAaHUAXY.

11.4. Meroauueckue ykazaHUs Ul OOy4yaroIMXCs IO BBINOJHEHHIO J1a0OpaTOPHBIX
paboT (eciu npedycmMompeHo yueOHviM HIAHOM NO OAHHOU OUCYUNTUHE)

B xonme BbInoiHeHUs 1a0OpaTOpHBIX pa®OT OOydaroUIMics MOJDKEH YIIyOuTbh U
3aKpeNHTh 3HAHUS, MPAKTUYECKHE HABBIKH, OBJAJeTh COBPEMEHHON METOJMKONW M TEXHMKOMH
HKCHEPUMEHTAa B COOTBETCTBUM C KBIM(UKALMOHHON XapaKTepHUCTUKOW 00ydaroierocs.
Brinosnnenue n1abopaTopHbIX pabOT COCTOMT U3 SKCIEPHUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AHAJUTUYECKOMN YacTell M KOHTPOJIBHBIX MEPONPUATHH.

Brimonnenne mabopaTOpHBIX paboT 0O0ydYaromuMCcs SIBISETCS HEOTHEMIIEMON YacThIO
W3yYeHHs] JUCHUIUIMHBI, ONpeAensieMOoil yd4eOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00€eCTIeYNBAOIINM PEIICHNE CIIEAYIOINX OCHOBHBIX 3a7a4 00y4JaloIerocs:

— IpuoOpeTeHHe HaBBIKOB HCCIIEOBaHMSA IPOLIECCOB, SBICHUMH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOM MUCLUIUINHBL;

— 3aKperuieHHe, pa3BUTHE M JAeTalu3allisl TEOPETHYECKHX 3HAHUHM, IMOJyYeHHBIX Ha
TEKIHAX;

— IOJy4eHHEe HOBOM MH(OpPMALUH 110 U3ydaeMO AUCIUILINHE;

— mpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOH  pabOTel ¢ JTabOpaTOPHBIM
00opyaoBaHHEM U TIPHOOpaMHL.

3ananne U TpeOOBaHUS K MMPOBEICHUIO JIAOOPATOPHBIX PabOT

B memoouueckom nocobuu C.H. KonecankoBa. MeToau4ecKke yKa3aHus K BBIIIOJTHEHUIO
71abopaTOpHBIX padoT Mo mucuuiuinHe «CHCTEeMHBIH aHaIH3 B HAYYHBIX MCCIEIOBAHUSIX» €CTh
TpeOOBaHMUS K BXOJHBIM M BBIXOIHBIM JTaHHBIM JUTS KaXKT0H paOOTHI.

CrpykTypa u ¢opma oTdera 0 1abopaTopHOH padoTe

B memoouueckom nocoouu C.1. Konecaukoa. MeTouveckue yKa3aHus K BBITOTHEHUIO
71abopaTOpHBIX paboT nmo aucuuiuinHe «CHCTEMHBIM aHalIM3 B HayYHBIX MCCIEIOBAHUSAX» €CTh
oOpa3zer; ohopmMieHus oT4eTa (B MPUIOKEHUN ).

TpeboBanus K 0hOpMIICHUIO OTYETA O Ja0OpPaTOPHOM padboTe

Obs3amenvHo 01 3an0aHeHUs npenodasamenem

3amura 1a00paTOPHOI PabOTHI CTYIEHTA OCYIIECTBISICTCSI COTJIACHO OTYETY, B KOTOPOM
JIOJDKHBI OBITh OTPaYKSHBI:

1) ®UO crynaenTa, rpymnia, HAMMEHOBaHNUE TA0OPATOPHOH PabOTHI, BapuaHT (OepeTcs u3
npuioxeHus 1);




2) HauaNbHBIE JaHHBIE K paboTe (BBIJAIOTCS MpenoaaBaTesieM), YKka3aHue Ha BHIOpaHHYTO
METOJINKY TIOMCKA PEIICHUS;

3) anropuTMH3aIM ¥ IPOTPaMMHOE MOJICTUPOBAaHUE (COTIIACHO 3aJJaHUIO);

4) OTU€T BBIMONMHSETCS B JOKyMEeHTe word cO CKpHUHIIOTaMHU, MPUMEpP OT4eTa K
nabopaTopHoii pabore mpuBeneH B O0pasiie 0hopMICHHS.

Pesynmprar pa®oThl MporpamMMbl TPEACTABISAETCS JUYHO CTYJSHTOM Ha 3aHATHAX (HA
KOMITBIOTEPE).

3amanus U TpeOOBaHUS K MIPOBEICHHUIO TAOOPATOPHBIX padOT, CTPYKTYpa U popMa oTdeTa
0 nabopaTopHOi pabote, obOpaser] opopMIICHHsS OTYeTa O JIAabOpaTOpHOW paboTe, a TaKKe
noapoOHBIE METOAMYECKHE YKa3aHHWA M0 OCBOCHHIO JIEKIMOHHOTO MaTepHaja TPHUBEICHBI B
y49e0HOM METOIUYECKOM IOCOOHH, HaXOISIIEMCS B JIEKTPOHHON (OopMe B BHIE IIEKTPOHHBIX
pecypcoB 43 xadenpe: Meroamyeckoe obecnieuenne kadenapbl 43/CUCTEMHBIA aHAIW3 B
Hay4yHbIX wuccienoBanmsx/C.M. KonecHnkoBa. MeTtoanueckue yKa3aHUS K BBIOJTHEHHUIO
71abopaTOpHBIX padoT mo aucuuIuinHe «CUCTEeMHBIN aHaIH3 B HAYYHBIX CCIETOBAHUIXY.

11.5. Meroauueckue yka3aHus s OOYYAIOUIMXCS TIO TPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHU/BBITIOJIHCHUS KYPCOBOM DPA0OTBI (He npedycMOmperHo YueOHbIM NAAHOM NO
OauHOU oucyuniume)

11.6. MeTtomuueckue ykazaHus AJs1 00y4YaIOUIUXCS MO MPOXO0KACHUIO CaMOCTOSTEILHOM
paboThI

B Xoje BBIMONHEHHS CaMOCTOSITENTFHONW Pa0OThI, O0YUYAIONIMIACS BBIMONHIET padoTy IO
3aJIaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE MPEMNOJaBaTeis, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTusl.

Jns oOygaromuxcsi o 3ao4Hoi (opme OOy4eHHs, caMOCTOSITeNbHAs padoTa MOXKET
BKJIFOUATh B CeOSI KOHTPOJIBHYIO paboTy.

B mporecce BBIMONHEHUS CaMOCTOSTEIBHONW paboOThI, Y 0OydJaromerocs (popMUpyeTCs
nesaecoodpasHoe TUIAHUPOBAaHUE pabOUYero BpeMEHHU, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMCHHUS
Y HaBBIKH B YCBOGHWUH W CHCTEMaTH3allMM NPUOOPETACMBIX 3HAHHUM, 00CCIICUNBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TEPHOA OOYUCHUS, ITOMOTaeT TOIYYUTh HABBIKK TOBBINICHUS
poQeCCHOHATHHOTO YPOBHS.

MeToauvecKUMH ~ MaTepuallaMi,  HaANpaBISIONIMMHM  CaMOCTOSITENIbHYI0  paboTy
00yYaIONITUX CSASBIISIOTCS

—  y4eOHO-METOJMYECKUI MaTepHrall 1o JUCIHUILINHE;

— METOJMYCCKUE YKa3aHUs MO BBITIOJHCHHIO KOHTPOJBHBIX pa0boT (i 00ydarommxcs
o 3a04HOM (hopMe 00yUeHHUS).

B memoouueckom nocobuu C.M. KonecHmkoBa. MareMaTudeckue MOJENIH B
uccrnenoBanun cucteM. YdeOHoe mocobme / C.U. KomecumkoBa, Cankr-IlerepOyprekuit
TOCYJapCTBEHHBI YHHBEPCHTET a’dpOKOCMHUUecKoro mpubopoctpoenusi. — Cankr-IletepOypr:
Hzn-so I'VAII, 2020. — 150 c.

00X004UBO UZNOANCEH MAMEPUATL Ol CAMOCMOAMENbHO20 00VUEHUS.

11.7. Meroauueckue ykazaHHA I OOYYAIOMIMXCS MO TPOXOXKACHUIO TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH.

Texymuii KOHTpOJb YCIIEBAEMOCTH IIPEIyCMaTpUBAeT KOHTPOJb KadecTBa 3HAHWM
00y4Yaromuxcs, OCyIIEeCTBIIEMOr0 B T€UEHHE CeMecTpa C LIeJbl0 OLIEHUBAHMS XO/a OCBOEHUS
JUCLUIIINHBL.

Tpebosanuss K  NONONCUMENLHOMY  OYEHUSAHUIO  meKyweu  ycneeaemocmu
npeoycmampusaom

1) ob6sazamenvHoe vinonnenue 6cex 1aOOPAMOPHLIX pabom 6 yKasanHvie KalenoapHvle

CpOKU;



2) obazamenvhoe blnoIHEHUE 6CEX NPAKMUYECKUX pabom 8 YKA3awHwle KaleHOaphbvle
CpOKU.
Pesynomamvr  mexyweeo xkomwmponas ycneeaemocmu  6yoym — yuumvl@amucs  npu
npoGedeHUlU NPOMEHCYMOUHOU ammecmayuu, npasuio KOmopo2o 0yoem 036y4eHO HA 3AHAMUAX
npenooagamenem ¢ y4emom Qopc-madcopHuiX 00CmMOoAmenbCmes.

11.8. MeTtonuueckue ykazaHusi AJsl OOYYaroIIKMXCs MO MPOXOKIACHHUIO MPOMEXYTOUHOU
aTTeCTaluu.

[Ipomexyrounass  arrectaust  OOydYarOIIMXCSl — MPEAyCMAaTpUBaeT  OLEHUBaHHUE
MIPOMEKYTOYHBIX M OKOHYATEIbHBIX Pe3yNbTaToB oOydeHHs 1o nuciuiummHe. OHa BKIIOYAeT B
ceOs:

— D9K3aMeH — (opMa OLEHKHM 3HaHWH, MOJYYEHHBIX OOydJaromuMcs B IIpolecce
W3yYeHHs BCeW NMCIUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENFHON pabOTHI, CIIOCOOHOCTH
NPUMEHATh MX JI1 PEIICHUS MPAaKTHUYECKHX 3aJad. DK3aMeH, Kak MpaBWIIO, IPOBOJIUTCS B
MIEpUOJ HK3aMEHAllMOHHOW CECCHMH W 3aBEPINACTCA AaTTECTALMOHHOM OLIEHKOW «OTIMIHOY,
«XOPOILIOY, «yIOBICTBOPUTEIBHOY, HEYOBIETBOPUTEIHHO.

CucremMa OLEHOK MpH NPOBEACHUM NPOMEXKYTOYHOH aTrTecTald OCYIIECTBISIETCS B
cooTBeTcTBUM C TpeOoBanusmMu llonoxenuit «O TeKylmieM KOHTpPOJIE YCHEBAaeMOCTH U
MPOMEXYTOUHOU arrecTaunu cTyaeHToB [YAIIL, oOyuarommxcs mo mnporpaMMaM BBICILIETO
obpazoBamss» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OIEHKH KadecTBa Y4eOHOH paboThI
cTtynentoB B 'Y AlDy.



Jluct BHECEHUs! U3MEHEHHH B pab0ovyI0 MporpaMMy AUCHUIINHBI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




