MHUHUCTEPCTBO HAYKH 1 BbICIIEI'O OBPA3OBAHMSI POCCUMCKOU

OEJIEPALTVU

q)euepa.nbﬂoe rocynapCTBEHHOE daBTOHOMHOE 06pa303arenwoe YUpEXACHHE BBICIIETO

obpazoBaHus

"CAHKT-IIETEPBYPI'CKUI 'OCY JAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMMYECKOI'O [TPUBOPOCTPOEHUS"

Kadenpa Ne 43

YTBEPXJAIO
PyxoBoauTens 06pa3oBatensHOM IporpamMmsl

JIOLL,K.T.H.

JIuet cornacoBanus paGoyeii IpOrpaMMBl JUCIHILTHHEL

@Q 6.02.2025

[Mporpammy coctasun (a)

npodeccop, A-p TEXH. HAYK

C.H. Konecuukosa

(MOMKHOCTD, y4. CTEMNEHD, 3BAHHNE)

[porpamma of06pena Ha 3ace, Aa@e pol No 4£

«06» dpespans 2025 r, mpot om Ne 01/2025

3asenyromuit kadenpoii N¢ 43

A.T.H.,1ipod.

( 0;(1‘{5, naTa)

06.02.2025

(unnupansl, hamunus)

M.IO. OxTunes

(ROIDKHOCTS, yu. cTeneHE, 3BaHME)

AA. (Dpﬁeﬂxosa

0 //W(WKHHMH, dammmms)
7

(yu. creneHs, 3aHue)

3amMeCTHTENh AMPEKTOPA HHCTHTY T

JOIL,K.T.H.

(nohncs, JaTa)

o

(vuuumanst, Gamunus)

A.A. DomenkoBa

/ (noanmcs)

«06» deBpans 2025 r

PABOYASA ITPOT'PAMMA TUCUUITIMHBI

«CucTeMHBI# aHATH3Y
(HanMeHOBaHHC HCLMIUTHHBY)

Kon nanpasnexus noarorosku/
CHEMaNbHOCTH

09.04.04

HaumeHOBaHHE HanpaBieHU
MOArOTOBKH/ CHIENUANBHOCTH

IlporpaMMHas HKeHepUs

Haumenosauue
HaIpaBJICHHOCTH

Hpoel(mpoaaﬂne HHTCJUIEKTY alIbHBIX NMPOrpaMMHBIX CUCTEM

dopma 00ydeHuUs

Oo4YyHasa

I'ox mpuema

2025

Canxkr-TletepOypr— 2025

(ROMKHOCTD, 4. CTENeHD, 3BaHHe)

7 .
\ ETQAUYECKOi paboTe
ﬂfé/y 06.02.2025

Munncs, zara)

(unuumaner, Gamunus)



Annoranus

JucruniunHa «CHCTEeMHBIH aHaiau3» BXOJUT B 00pa30BaTENIbHYIO NMPOrpaMMy BBICILErO
o0pa3oBaHMs — MPOrpaMMy MarucTpaTypbl IO HANpPaBICHUIO MOATOTOBKK/ CHEIUAIBHOCTH
09.04.04 «IIporpammHasi MHKEHEPHSD HaNpaBIeHHOCTH «[IpoeKTUpOBaHUE MHTEIIEKTYaIbHBIX
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 CTPATETHIO ICHCTBHI

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

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

ConeprkaHue JUCLUIUIUHBI CBSA3aHO C OBJIAJCHUEM NPUHLUIIOB CUCTEMHOTO MOJIX0/a KaK
COBOKYITHOCTH METO/0JIOTHYECKUX MOJIOKEHHH, paccMaTpUBaIOIINX 00BEKT (MpoLecc, sBICHHUE)
UCCIIEIOBAaHNS KaK LIEJOCTHYIO CHCTEMY, a JIEMEHThl OOBEKTa B CBA3M U B3aUMOJAEHUCTBHM C
Apyrumu iemeHTamu. IIpu 3ToM oXxBaThIBaeTCsl KpYr BOIPOCOB, CBS3aHHBIX C NPUOOpPETECHHEM
YMEHUS CTPYKTYpHpPOBaThb MpEIMETHYI0 00JacTh MNPHUKIAAHOM NpoOIEeMbl; HaBBIKOB
dbopmanuzanMu MpeaMeTHol obnacTu (pa3paboTKM KJIACCU(DUKALMOHHBIX M OMHCATENbHBIX
MIPU3HAKOB, NMPe100pabOTKU NCXOIHBIX JAaHHBIX C 1IeJbI0 (OPMHUPOBaHUs 0a3bl 3HAHUI); YMEHUS
HAXOJUTh MOJXO/BI K PEIICHUIO 3a/1a4 UICHTH()UKAUN 1 POTHO3UPOBAHUS, 331a4 MOICPKKA
MPUHSTHA PEILICHUH; YMEHUS POEKTUPOBATH MHTEIJUIEKTYalbHbIE POTPAMMHBIE CHCTEMBI.

[MpenomaBanre IUCHUIUIMHBI TIPETyCMAaTPHUBACT CIEAYIOIUE (OPMBI OpraHU3alUuU
y4eOHOro mporiecca: JISKIUH, JJabopaTOpHbIe PabOThI, MPAKTHYCCKUE 3aHATHS, CAMOCTOSITEITLHAS
pabora oOy4aromerocs.

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

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

S3p1K 00yUYEHUS TT0 TUCIIUILINHE «PYCCKHM »



1. IlepeuyeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 10 JUCLUILUINHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI

Ilenp ocBOEHHS AMCLMIUIMHBI — OBJAJEHUE MNPUHLIMIAMU CHUCTEMHOIO aHalIu3a IpH
pa3paboTke Mojenel: LEIOCTHOrO MOAX0Ja K OOBEKTy, AEKOMIIO3UIMHU M HEepapXUYHOCTH,
MHO>KECTBEHHOCTH OIUCAHMS CUCTEMBI, OTKPBITOCTH CHUCTEMBbI, HENPEPBHIBHOTO CaMOPAa3BHUTHUS
CHCTEMBI, CHHTE3a HOBBIX CHCTEM C 3aJJaHHBIMU CBOWCTBaMH, a Takke (POPMHPOBAHNE 3HAHUN O
HAYYHBIX H METOIUYECKUX OCHOBAX TEXHOJIOTHI 00pabOTKH, yMEHHIA MPOBEJCHNS KOPPEKTHOTO
aHanmM3a W MpeoOpa3oBaHMs NAaHHBIX B WHPOPMALMWIO M 3HAHUS; NMPUOOPETCHHS HABBIKOB B
dopmanuzanu  3a7ad  MACHTH(UKAIMHM, pPACMO3HABAHUS, IPOTHO3HPOBAHUS, TPHHSATHUS
peleHuid, CHCTEMHOTO aHaJIH3a MOJCITUPYEMOM peaAMETHON 00IacTu i Mpo(ecCHOHAEHOTO
MIPOEKTHPOBAHUS HHTEIUICKTYAIbHBIX HHPOPMAIIMOHHBIX CUCTEM.

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

1.3. TlepeueHb MIaHUPYEMBIX PE3yIBTATOB OOYUEHUS 1O AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpYyeMbIMU pe3ynbTratamu ocBoeHus OI1 BO.

B pesynbraTe nm3yueHHs QUCLUIUIMHBI O0YYaloOUIMHCs A0JDKEH 00lajaTh CleAyHOIIUMU
KOMIIETEHIIMSIMH WIX UX YacTAMU. KoMIeTreHIMy 1 MHIUKAaTOphl UX JOCTM)KEHUS IIPUBENICHBI B
Tabnue 1.

Tabmuna 1 — [lepedeHb KOMIETEHIINI ¥ HHANKATOPOB MX JIOCTHXKEHUS

Kareropus (rpymnmna) Kon u HanmeHoBaHue Kon n HanmeHOBaHME UHIMKATOPA
KOMIIETEHIIUU KOMIETEHIIUU JOCTHKEHHSI KOMIIETEHIIMU

VYK-1.Y.1 ymeTb ucKaTh HY>KHBIE
UCTOYHUKHY HH()OPMAINH; BOCTIPHHUMATb,
AHAM3UPOBATh, COXPAHATH U MEPEIaBaTh

VK-1 Criocoben

OCYIIECTBIISITh
. WH(POPMAITUIO C UCTIONH30BAHUEM
KPUTHYCCKHN aHAIN3
UG POBBIX CPEJICTB; BHIPAOATHIBATH
YHuBepcaibHbIC MPOOJIEMHBIX - .
. CTPATETHIO ICHCTBUH IS pEIICHHUS
KOMITETEHIIH CUTYyaIuii Ha OCHOBE 9
MPOOJIEMHOM CUTYaIluu
CHCTEMHOTO ITOAX0/1a,
VK-1.B.2 Bnagetrs HaBbIKAMH
BbIpabaTHIBATh

UCTIOJIb30BaHMS AJITOPUTMOB U II(PPOBBIX
CPEICTB, IPEAHA3HAUEHHBIX U1 aHaJIu3a
UH(OPMAIIUH U TaHHBIX

CTpaTEruI0 NCUCTBUI

OIIK-1.3.1 3HaTh MaTeMaTUYECKHE,
€CTECTBCHHOHAYYHbBIE U COIMALHO-

OIIK-1 Cnocoben

CaMOCTOSITENIEHO
9KOHOMMYECKUE METObI JUIS
npuoOpeTaTh, .
UCIIOJIb30BaHMS B MPO(ecCHOHATbHOM
pa3BUBATh U
HOHMOHSITE JeSITeIbHOCTH
P OIIK-1.VY.1 yMeTs pemiath HeCcTaHIapTHBIE
MaTeMaTHUYECKHe,
npodeccuoHanbHbIe 3a7a4k, B TOM YHUCIIE B
€CTECTBCHHOHAYUHBIE, y o
HOBOM MJIM HE3HAKOMOM Cpefie U B
COLIMAJIBHO-
MEXIUCIUIUIMHAPHOM KOHTEKCTE, C
OobwmenpoeccoHaNbHbIE | SKOHOMHUYECKUE U
NPUMEHEHUEM MaTeMaTUYECKUX,
KOMIIETEHIIUN npogeccuoHanbHble
€CTECTBEHHOHAYYHBIX COIMATBHO-
3HaHMSA JUIs PEeLICHUs
SKOHOMHYECKHUX 1 MPOPECCHOHATHHBIX
HECTaHAapPTHBIX .
337144, B TOM UHCIE B | il
o OIIK-1.B.1 umeTh HaBBIKK
HOBOM ninu
. TEOPETUIECKOTO U IKCTIEPHMEHTAIILHOTO
HE3HAKOMOM cpenie U
s UCCIICTIOBaHUS 00BEKTOB
npoQecCHOHANBHON ACITEIHHOCTH, B TOM
MEXTUCIUTUIMHAPHOM . .
YrciIe B HOBOM MJIM HE3HAKOMOM Cpefie U B
KOHTEKCTE

MCKINCIUIUIMHAPHOM KOHTCKCTC

Oo6menpodeccuonanpibie | OIK-3 Cniocoben OIIK-3.3.1 3HaTh OPUHITATIEI, METOJTBI 1




KOMIIETEeHIHN aHAJM3UPOBATH
npoQeCcCHOHATBHYTO
nH(pOpMAaIHIo,
BBIZICIATH B HEl
TJIaBHOE,
CTPYKTYpUpPOBATb,
oQopMIIATE U
NpeJCTaBIISATh B BUIE
AHATTMTUYECKUX
0030poB ¢
000CHOBaHHBIMH
BBIBOJAMHU U
PEKOMEHIALMSIMU

CpeACTBa aHAJIN3a U CTPYKTYpHUPOBAHUS
npodeccnoHaNbHON HHPOPMAITIH

2. Mecro aucuumiuHbl B cTpyktype OI1
JucuunnuHa 06a3upyercs Ha 3HAHUSAX, paHee NPUOOPETEHHBIX OOYYaIOLIMMUCS IPH
OCBOEHUU MpOrpaMMbl OakanaBpuara.
3HaHUs, MOJYYEHHbIE NMPH W3yYEHUHM MaTepuajia JaHHOM IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUCHHE, TaK U MCIIOIb3YIOTCS IIPU U3YYEHUH IPYTUX JUCLUIUINH:

— HayuHOo-TeXHWYECKHI CEMUHAp
— IlpoexTHast IesATENBHOCTD
— JlumioMHOE IPOEKTUPOBAaHUE

3. OOBEM ¥ TPYJOEMKOCTh JIUCITUTUTAHBI
Janubsie 00 oOmeM o0beMe MUCHUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 TUCIMIUTHHE (M PacIpeeNICHHEe ITOH TPYAOEMKOCTH 110 CEMECTpaM) MpeCTaBICHBI B
Tabmure 2.

Tabmuna 2 — O0beM U TPYJIOEMKOCTh JTUCIUIIITHHBI

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

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

3E/ (gac)

U3 nux uacos npakmuueckoil n0020moeKu

AydumopHule 3aHamus, BCETo Jac. 102 68 34

B TOM YHCJIE:

nekiun (JI), (gac) 34 17 17

npakTuaeckue/cemunapckue 3ansatus  (113),

17 17

(dac)

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

KypcoBoii mpoekT (pabora) (KII, KP), (gac)

JK3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (dac) 222 112 110
Buo npomesricymounoni ammecmayuu: 3adet, | dudod. OK3.
madd. 3ager, osk3amen (3auer, Hudd. 3au, 3au., Hudd. 3aq.

JK3.*%) k3.

%k
[Ipumeuanue: KaHAMIATCKUI K3aMeEH

4. CopeprxaHue JUCIUTUIMHBI

4.1. Pacnpez{ene}me TPYAOCMKOCTHU JUCHHUINUIMHBI 11O pa3aciiaM U BUAaM 3aHSITHH.

Pa3nen1)1, TCMbI JUCHUIUIMHBI U UX TPYJOCMKOCTb IIPUBCACHBI B Ta6J'H/II_IC 3.




Ta6n14ua 3— Pa3,I[eJ'II>I, TEMbI JUCHUIINHBI, UX TPYAOCMKOCTb

Jlexmunm | 113 (C3) JIP KII CPC

Pazgensl, TEMBI TUCIUTUIMHEL (aac) (aac) (aac) (aac) (1ac)

Cemectp 1

Pazgen 1. [lannsie, napopmanys, 3Hanus. [lonsaTue o
CHUCTEMHOM aHalln3e.

Tema 1.1. HeoOXoauMOCTb CHUCTEMHOTO MOIXOAa B
HayYHOM M NPaKTUYECKOH MIEATeNbHOCTH: IHPHUHIIUIIb]
nOCTpoeHusT 6a3 3HAHWI, WHTEIUICKTYalbHBIX cHCTEM 7 8 17 56
(UC) wm cucreM TOAAEPKKH TIPUHITHS PEIICHHUH
(CIIIIP).

Tema 1.2. MeTop! ¥ QJITOPUTMBI HHTEIUIEKTYaJIbHOTO
aHaJM3a JaHHBIX — CpaBHUTEIbHBIN 0030p (MA]]).

Pazgea 2. Meronbl W3BICYEHUS 3HAHUA W3 JAHHBIX|
(BBISIBIICHHE 3aKOHOMEPHOCTEN) u TIPUHIINIIBI
peaoOpabOTKH UCXOIHBIX «CHIPBIX» JAHHBIX.
Tema 2.1. BsemeHue B  aIrOpuTMBl  CO3JaHUS
KOPPEKTHBIX AITOPUTMHYECKUX KOMITO3UIINH.
IloctanoBka  3amauM  KOJJIEKTMBHOIO  IIPUHATHS
pelIeHui U TIOCTPOEHHS PEIIAONMX HpaBmi, MeTtoasl 10 9 17 56
QITOPUTMUYECKHE  KOMIIO3ULMU  JUI1  IOBBILIECHHUS
HaJIeKHOCTH PEIICHUMN.

Tema 2.2. MeTonibl TEOpUU NPUHATHSI pEIICHUH B
YCIIOBHUAX HeonpeaeneHHocTH. Kpurepuu kauectBa
IIPOrPaMMHBIX crcTeM. MHOTOKpUTEpHAIbHOE
OIICHUBaHHUE CJIOXKHBIX 00BbEKTOB (CHCTEM).

Hroro B cemectpe: 17 17 34 112

CemecTtp 2

Pa3ngen 3. MeTonbl CHUCTEMHOTO aHalnW3a JAHHBIX HA
OCHOBE TEXHOJIOTHH MAaIllIMHHOTO O0yYEeHHUS.
Tema 3.1. IloctaHoBka 3amaydl CHUHEPTETUYECKOTO
CHHTE3a YIPABIISIONINX CHCTEM. 7 ] 55
Tema 3.2 IIporpammHsie IIPONYKTHI,
nojiepkuBarompie  TexHonornd  KDD  (Knowledge
Discovery in Databases) u Data Mining (aHaJIMTHYECKHE
WIaThOPMBI), ¥ UX HYHKITUH.

Pasmen 4. Meronpl  OLEHMBAHHUS  COCTOSHHM
HHTEJUIEKTYTBHBIX HHPopMauoHHbIX cucteM (MHC).
Tema 4.1. HenuneiiHast HemapaMeTpuyeckasi perpeccus
KaK COBPEMEHHBI MHCTPYMEHT OLIEHHUBAHUsI COCTOSHUI 10 9 55
CIOXKHBIX 00BbeKTOB. [lapameTrpuueckas perpeccus.
Tema 4.2. MeTtoapl NPOrHO3MPOBAHUSI COCTOSHUM
CIOKHBIX OOBEKTOB M  CHHEpPreTHYecKas TeopHs
YIPaBIIEHHUS CIIOKHBIMH O0BEKTaMHU.

Uroro B cemectpe: 17 17 110

Hroro 34 17 51 0 222

4.2. CopnepxaHue pa3JeiaoB U TeM JEKIUOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB U TeM JEKIIMOHHBIX 3aHATUI MPUBEICHO B Ta0nwuie 4.

Tabnmma 4 — CoxepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep paznena HasBaHune u conepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHN

Jlexmuu 1-3. IlocTaHoBKa 3a7a4y CHCTEMHOTO aHaIN3a JaHHBIX.

1
CYH_IHOCTL 1 YCJIOBHA NNPUMEHUMOCTU METOAOB 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

Jlexms 4. Meronsl mpeno6paboTku JeiHHBIX, Data Mining u
NPUHLHUIIBL X TIOCTPOEHUsI IpuMeHnuTeabHo K UC.

Jlexnus 5. [MocraHoBKa 3a7a4n Kiaaccu(pUKAIH U
KJaccu(puKaIMOHHbIe pemaromue npasmia. [locranoBka 3agaun
KJIacTepU3aliK, Mepbl OJIU30CTH.

Jlexuu 6-9. Cuctemsbl noaaepxku npuusatus pemennii (CI1TP)
- 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 craiioos

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

4 COBPEMEHHBIA HHCTPYMEHT ouieHrnBanus cocrosianit MUC.
Jlexuuu 16-17. NMC kak MHCTPYMEHT YIPaBJIECHUS CIIOKHBIMH
oobexTamMu. OCOOCHHOCTH aHaN3a HEeIMHEHHBIX 00BEKTOB
(cuctem). YHHUBEPCATHHOCTh MATEMATHIECKAX MOJICTICH.
[TocTpoenne cuHEPreTHUECKUX CUCTEM YITPABIICHUSI.
Jlemoncmpayus caaiioos

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

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

No
®opMbI
Ne o TpynoemkocCTs, |pa3aena
TeMbl MPaKTUUECKUX 3aHITHHA MPaKTHUECKUX
/11 . (dac) JTUCITATT
3aHATHN
JIUHBI
Cemectp 1
1 Mertoap! penieHus Pewienue 8 1
MHOTOKPHTEPHAIILHBIX 3371a4 BEIOODA. cooepaHcamenbHuIX
DopMBI pemaronmx IpaBui s 3aday
co3/anus 0a3bl 3HAHUH U
WHTEIJIEKTyallbHbIe WHPOPMAIIMOHHBIC
cuctemsl (MUC). Dnexrpa u MAU.
2 MeToapl 1 QITOPUTMBI PACIIO3HABAHUS Pewenue 4 2
00pa30B MPUMECHHUTEIBHO K aHATH3Y CO0epHCamenbHbIX
cocrosanii MUC. CroxacTuaeckuit 3adau
aHaJIN3 TUHAMHYECKUX CUCTEM —
COBPEMEHHBI HHCTPYMEHT OIICHUBaHUS
COCTOSIHMH cI0XHBIX 00bekToB. HBK 1




MMII.

MeToabl 1 alrOpUTMBI MAITTHHOTO
o0y4enusi. KoppektHbie
ATOPUTMHUYECKUE KOMIIO3UIINH KaK
OCHOBHOM ITPUHITUI CUCTEMHOM
00pabOTKH 1 aHATTN3a TUHAMUYIECKIX
nanubeIX. Jlornueckue metoasl CA.
MeTpHKH 1 IPUHIIMI TOJIOCOBAHMS.

Pewenue
CO0epHCaAmeNbHbIX
3a0ay

Bcero

17

4.4. JlabopaTopHbIe 3aHATHUSL

Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTb MTPUBEICHHI B TabiHIE 6.

Tabauna 6 — JlabopaTopHble 3aHITUS U UX TPYILOEMKOCTb

No
n/m

HammMenoBanue mabopaTOpHBIX paboOT

TpynoeMKoCTb,
(gac)

N3 Hux
MPaKTUYECKON
HOJTOTOBKH,
(dac)

Ne
paszznena
JIACIIUIT

JIMHBI

Cemectp 1

HpI/IHI_II/Il'I AMHAMHAYECKOro mIporpaMMHpOBAaHUS B
PEHICHHUN OIITUMHU3allMOHHBIX 3a0a4.

AJNTOPUTMBI aHATN3a CUTYAIlMH B YCIOBUAX PHCKA
W HEOIPEICTICHHOCTH JIJISl TIPUHATHS 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 M UX AHAJIM3.

| Cemectp 2

ANrOpuTMBl ~ CTaTUCTHYECKOTO  aHalM3a U
OIICHMBAaHUSI I1apaMETPOB CHUCTEMbI CIy4aiHOM
MIPUPOABI. AJITOPUTMBI aHAIM3a OOJIBIINX JAHHBIX.

10

IpuHnun MHUHHUMAaJIbHOTO IEeNCTBUA KaK
YHMBEPCAIbHBIA INPUHIMUI aHaJlu3a W CHUHTE3d
YIpaBIIsieMbIX CHCTEM. [TpuHIMIE]
CHHEPreTHYEeCKOTO CHHTE3a CHCTEeM (YIpaBJICHHs).

11

Meronq MOIOBOM AEKOMMIO3UIMH MJISI aHajlHh3a U
onennBanus cocroguuii UC

12

Henunelinas HelapaMeTpudecKast siepHas
perpeccuss JUId  aHalM3a U [IPOrHO3MPOBAHUS
COCTOSIHMM JMHAMHYECKOI0 0OBEKTa

Bcero

51

4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI

Y4eOHBIM [JIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Buzpl caMmocTosITenbHOM paboThL U €€ TPYI0EMKOCTh IPUBEACHBI B Tabmie 7.




Tabmuna 7 — Bunbl caMocTOSTENbHOM paOOThI U €€ TPYJI0EMKOCTh

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

muctuiinael (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-rpadmueckue 3amaanus (PI'3)
Brmonaenue pedepara (P)
[ToaroToBka K TEKyIeMy KOHTPOJIIIO
ycneBaemoctu (TKY)
Homamnee 3amanue (13)
KonTponbabie pabothl 3a04ankoB (KP3)
[ToaroroBka kK MpoOMeXyTOUHOU 3 30
arrecranuu (I1A)

Bceero: | 222 112 110

5. TepeueHnb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
IUISL CAMOCTOSITEIIbHOM paboThl 00yJaromuXCcs MO AUCIUILTHHE (MOIYITIO)
VY4eOHO-MeTOINUECKNEe MaTepHaNbl sl CAMOCTOSITEIbHON paboThl O0YJarOmIMXCsl yKa3aHbl B
m. 7-11.

6. IlepeueHb NeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U31aHUH
IlepeueHs nevyaTHBIX M NEKTPOHHBIX YUEOHBIX U3AaHUM IpUBeAeH B Tabiuue 8.

Tabnuua 8— [lepeueHp MeYaTHBIX M AIEKTPOHHBIX YUeOHBIX U3IaHHH

KomuectBo 3k3eMILTSIpoB B
[ngp/ Bubnuorpaduueckas ccpuika Oubmorexe
URL anpec (KpoMe 3MEeKTPOHHBIX
9K3EMILISIPOB)

URL: MumrotuHa, E. M. Teopus cucteM u
https://e.lanbook.com/book/304337 | cucremubIi aHamu3. Kypc siekiuii :
(mara obpamenns: 17.08.2023). yuebHoe nocodue / E. M. Mumoruna.

— Bpsinck : bpsaekuit 'AY, 2021. —

45 c.
URL: Kommoroposa, C. C. OcHOBBI
https://e.lanbook.com/book/257804 | UCKyCCTBEHHOTO MHTEIICKTA :
(mara obpamenus: 17.08.2023). yuebHoe nocodue ais crynentos / C.

C. KonmmoropoBa. — CaHKT-

ITerepOypr : CIIGIJITY, 2022. — 108

C.
URL: Marsees, A. 1. MaTteMmaTtnueckue
https://e.lanbook.com/book/151666 | METOABI CHCTEMHOTO aHAIN3A !
(mara ooparmenust: 17.08.2023). yaeOHoe nocobue s By3oB / A. 1.

MarseeB. — 2-e u3f., crep. — CaHKT-

[erepOypr : Jlanp, 2021. — 128 c.




7. IlepeueHb dIIEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB
MH(POPMAIIOHHO-TEIEKOMMYHHUKALMOHHOM ceTH «/HTepHeT»
[epedeHb 37eKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB MH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetn «MIHTEpHETY», HEOOXOAUMBIX JUIl OCBOCHUS TUCLUIUINHBI IIPUBEEH B TaOmuie 9.

Tabmuma 9 — IlepeyeHb  2JEKTPOHHBIX  OOpa3oBATENBHBIX  PECYPCOB  WH(POPMAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanne

https://elibrary.ru/defaultx.asp

HNudopmanmoHHo-aHanuTHYeCcKas cucremMa Science
Index PUHI]

http://www.tehnorma.ru

Wudopmaimonnas cnpaBoynas on-line cucrema/

http://nauka.nizhgma.ru/uploads/shared/metodr
ek.pdf

MeTtonuyeckie peKOMEH MM [0 COCTABICHHUIO
3as4BKU Ha BbIJa4y IIaTCHTA Ha I/I306peTeHI/Ie
(IOJIe3HYI0 MOZETIB).

https:/rb.ru/news/

DTanbl pa3BUTHS HHHOBAITUH

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

Octpoyx, A. B. UuTemnekTyansHbie
WH()OPMAIIMOHHBIE CHCTEMBI H TEXHOIOTUH :
moHorpadus / A. B. Octpoyx, A. b. Hukonaes. —
Cankrt-IlerepOypr : Jlans, 2019. — 308 c. — ISBN
978-5-8114-3409-1. — Tekcr : anekTpoHHBIH // JlaHb :
AJICKTPOHHO-OMOINOTEUHAs] CHCTEMA.

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

WuTennextyanbHbie poOOTH : yueOHoe mocobue / Y.
A. Kanses, B. M. Jloxun, Y. M. Makapos, C. B.
Manbko. — Mocksa : MammHoctpoenue, 2007. —
360 c. — ISBN 5-217-03339-8. — Texkcr :
JJIEKTPOHHBIH // JIaHb : 2IeKTPOHHO-ONOIHOTeyHAS
cHucTeMa.

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

Boaxkosa, B. H. CucteMHBIl aHalus3
HHPOPMAIMOHHBIX KOMIIJIEKCOB : yueOHOE
nocobue / B. H. BonkoBa. — 3-e usa., ctep. —
Cankr-IlerepOypr : Jlanp, 2020. — 336 c. —
ISBN 978-5-8114-5601-7. — TexcrT :
3JEeKTPOHHBIN // JIaHb : 3IeKTPOHHO-
OubnuoTeuHas cucrema.

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

Kypc nexumii mo MammaHOMY 00y4eHHIO
K.B. Boponmosa

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

Buneonekiuu kypca « MaimHHOE 00yueHHE)

http://www.intuit.ru/studies/courses/46/46/lectu
re/1368

HHTeHHeKTyaHbeIe CHCTEMBbI

http://mexalib.com/view/16988

MHTennexTyanbHble CHCTEMBI YIIPaBIECHUS

8. IlepeueHp MHPOPMAITMOHHBIX TEXHOIOTHIA
8.1. Ilepedenr mpOrpaMMHOTO OOECHEUEHHs, HCIIOIB3YEeMOTrO TPH OCYIIECTBICHUU
00pa3oBaTEeIBHOTO MPOLECcCa MO AUCIUTUIINHE.
[lepedeHs MCTIONB3YEMOTO MTPOrpaMMHOTO oOecTiedeHrs pecTaBieH B Tadmure 10.

Tabauma 10— IlepeueHp mporpaMMHOTO 00ecTieueHHUs

Ne ni/m HaunmenoBanme

1 OnepanonHas cuctema Microsoft Windows XP Professional
2 Microsoft Office

3 MATLAB — Simulink

8.2. [lepeuenp

UH(OPMAITOHHO-CIIPABOYHBIX

CHCTEM,UCITOJIB3yEMBIX npu

OCYIICCTBJICHUN 06p3.30BaTeJ'ILHOFO mpouecca no JUCHUIIIINHE




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

Tabmuna 11— IlepeueHp nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHUECKas 0a3a
CocrtaB MaTepHabHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOW [UIsi  OCYIIECTBIICHHS
o0pa3oBaTeLHOTO MpoIecca M0 JUCIUTUIHHE, IPECTaBIicH B Tabuie12.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUYECKOM 0a3bl

Ne HanmenoBanne cocTaBHON 9acTH Howmep aynutopun
/o MaTepHaIbHO-TEXHUIECKON 0a3bl (mpu HEOOXOAMMOCTH)
1 Crenpanu3nupoBaHHas 1a00paToOpHsl. 23-10, 23-08

10. OueHouHble cpeacTBa AJIS MPOBEJECHUS POMEXKYTOUHOM aTTecTalu
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEXKYTOYHOM aTTecTaluu
o0y4Jaromuxcs o AUCUUIUIMHE IpUBeieH B Tabaune 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJCTB I MPOBEACHHS MPOMEXYTOUYHOUN aTTeCTallMU

Bun npoMexxyTouHO# aTTecTanuu ITepeyeHb OLIEHOYHBIX CPEAICTB
DK3aMeH Crucok BONMpOCOB K 3K3aMEHY;
TecTsl.
HuddepenunpoBanHbIif 3a4ET Cnucok BONpoCoB;
TecTsr;
3amaun.

10.2. B kadecTBe KpUTEpUEB OLEHKM YypPOBHA C(HOpPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMUC TPUMEHsETCs S-0aipHas IIKajda ONEHKH c(HOpMUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas MpuBeieHa B Tabmmie 14. B Teyenne cemectpa MOXKET HCIIONB30BATHCS
100-6ampHast  mKala ~ MOXYJIbHO-PEHTHHTOBOW  CHCTEMBl  YHHBEpPCHTETa,  IpaBHia
HCIIONIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuna 14 —Kpurtepuu orieHKH ypoBHS C(hOPMHPOBAHHOCTH KOMIIETSHITHI

Ol1ieHKa KOMIICTEHITUN

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETCHIIAN
5-0ayuIbHAas IIKaJIa P P bop

— oOydJaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, IIOCJIEJOBATEILHO U TPAMOTHO €r0 M3JIaraeT;

— ONMpasiCh Ha 3HAHMUA OCHOBHOM W JIONOJHMUTEIBHOM JIUTEpaTyphl,

«OTIINIHOY ¥
GAUTCHOY TECHO MPUBS3bIBAET YCBOEHHBIE Hay4YHbBIE TIOJIOKEHUSI C TPAKTHUECKOU
JIESITENIbHOCTHIO HAITPABJICHUS;
— yMeno 000CHOBBIBACT M aPTYMEHTHUPYET BBIJIBUTACMbBIC UM HJICH;
— JIeTlaeT BBIBOJIBI M 0000IIECHUS;
— cBOOOJIHO BJIAJICET CUCTEMOW CICIIMATU3NPOBAHHBIX TIOHSATHH.
— 00yJaroUIHiACs TBEPJO YCBOMII MPOTPAMMHBIN MaTepHall, TPAaMOTHO H
M0 CYWIECTBY W3Jaraer ero, ONHUpPasCh HAa 3HAHUS OCHOBHOM
«XOpOLLIO» JTUTEPATYPHI,
<«GauTEeHO — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOUHOCTEH;

— YBA3BIBACT YCBOCHHBLIC 3HAHUA C HpaKTquCKOﬁ JCATCIBbHOCTBIO
HaIpaBJICHUA,




O1eHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

— apTyMEHTUPYET Hay4HbIE MOJIOKEHUS;
— JIEJIAET BBIBOJIBI M 0000IIEHNS;
— BJIAICET CUCTEMOM CNELIUATU3UPOBAHHBIX MOHATHUI.

«yIOBJIETBOPUTEIILHO)
«GavTEHOY

JUTEPATYPHL;

HarpaBJICHUs;
— cn1abo apryMeHTHpYeT HayuHble TOJI0KEHUS;

— JOITYCKAC€T HCCYIICCTBCHHBIC OIIIMOKH U HCTOYHOCTH,
— UCIIBITBIBACT 3aTPYAHCHHUA B IPAKTUYCCKOM IHNPHUMCHCHHUU 3HAHWUHI

— 00y4arouuiicss yCBOMJI TOJbKO OCHOBHOM MpOrpaMMHBIN MaTepua,
MO CYIIECTBY H3JaraeT €ro, ONMUpasch HAa 3HAHUS TOJIBKO OCHOBHOM

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BHIBOJIOB B 0000IICHUIA;
— 9YaCTUYHO BIAJCET CHCTEMOMN CIIEINATU3NPOBAHHBIX TIOHITHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

MaTepuania;
paccMOTpeHHH po0IeM B KOHKPETHOM HalpaBJICHHH;

— HE MOXET apryMEHTUPOBATh HAYYHBIC MMOJIOKCHHUS;
— He QOPMYJIMPYET BBIBOJIOB M 00OOIICHHUH.

— O0ydJarouIuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
— JIONyCKaeT  CYIIECTBEHHblE  OIIMOKM W HETOYHOCTH  HpHU

— UCIIBITBIBACT TPYAHOCTU B NPAKTUYCCKOM IPUMCHCHNUU 3HaHHﬁ;

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

Tabmuna 15 — Bonpocs! (3amaun) 1i1st 5K3aMeHa

Ne n/mt ITepedens BommpocoB (3a1a4) A dK3aMeHa Kon
UHJMKaTOpa
1 [Ipunmun  muHumansHoro  geWctBus.  Cytb.  Ilpumepst | YK-1.V.1
MIPUMEHEHUS. VK-1.B.2
ITocTaHoBKH MPOCTENIINX BapUALMOHHBIX 3a/au: c | OIIK-1.3.1
3 (buKcupOBaHHBIMHM TpaHHWLIaMU W TOABWKHBIMU. CyTh ypaBHenus | OIIK-1.V.1
Ditnepa-Jlarpamxa. OIIK-1.B.1
4 [locranoBka 3agaun  auHamMuueckoro  mporpammupoBanus. | OIIK-3.3.1
IIpuniun bennmana.
[IpuBectTn mpuMepsl TeMAaTHYECKUX  3ajad, JOMYCKAIOIIUX
5 MIPUMEHEHNE JTUHAMHUYECKOTO IpOrpaMMHUpPOBaHMUS, u | OIIK-1.3.1
6 ¢dbopmymupoBku (pyHKuni bemmmana. OIIK-1.V¥.1
Otmuune nuHammdeckod ¢ynkimun bemnmvana ot pexypcusBnoi | OITK-1.B.1
7 (hyHKITUY. OIIK-3.3.1
dopMynupoBKa 3aJa4yd  MHOTOKPHTEPHAIBHOTO  BbIOOpa B
YCIIOBUSIX ONpeaesieHHOCTH. [10X0bl K MX PeIIeHHIO.
Metonx MAU. Yto 03HayaeT HECOIIIACOBAHHOCTh MaTPHULbl TAPHBIX
8 cpaBHeHMH. UTO o03HauaeT «CKaJsApu3alMs» KpUTepUATbHBIX
onieHoK. Kakoil anroput™m ckanspuzanuu KputepuanbHbIx oneHok | YK-1.V.1
9 B KJlaccuueckoM meroge MAU. VK-1.B.2
DopMynupoOBKa  3aJaud  MHOTOKpuTepuanbHoro Bbeibopa B | OIIK-1.3.1
10 YCIOBHSIX HEOMpeaeIeHHOCTH. [101X0/IbI K MX PENICHHUIO. OIIK-3.3.1

11

dopmMynupoBKa 3agauu BeIOOpa B ycinoBUAX pucka. I[loaxonasl k ux
PELIEHHUIO.
Yro o3HayaeT «koMmno3uuus» anroputmoB? IlpuHsATHE MTOrOBOrO




13

14

15

16

17

18

19

20

21

22

23

24

25

pemenust roigocoBanuem? Kakum 00pa3oM 4YacTHBIE anTOPUTMBI
BXOJST B KOMIO3MLHIO (C KakKMM BECOM DPEKOMEHAATEIbHOTO

royoca)?
ITocTaHoBka 3amaun pacro3HaBaHus 00pa3oB ¢ oOyueHHEM U Oe3
00y4eHHSI. [TpusnakoBoe MPOCTPAHCTRO. Anropurm

pacmo3HaBaHHs 00pa30B M KOMIIO3HMIHUS ANTOPUTMOB. [IpuHIMT
TOJIOCOBAHUSI.

Knacrepuzanus n xnaccudukanus: pasnuuue u cxoiactBo. CyTb
METO/a ITaJIOHOB. MeTpuka 1 ee GOpMBI.

bazoBas crpykrypa CIIIP. Knaccudukamus CIIIIP. ITpumepst
CIIIIP (camocTosITENEHOE U3YUYCHHE).
[ToctaHoBKa 3ajauM  MAaIIMHHOTO
KOHTPOJb,  @IFOPUTM  IOJHOTO
(camocTosITETFHOE N3YyUCHUE).
Teopuss cucrem. Teopuss cuUCTEM MaccoBOrO OOCITYKMBaHUSL.
IloctanoBka 3amaun. Mogenn CMO. CrauuoHapHbIi U
HeCTalMOHapHBIH pexxuMbl. YpaBHeHus: Koamoroposa: mpuHIMII
coctaBieHus. [lomyueHue OCHOBHBIX xapakTtepuctuk it CMO
tuma <M/M/1/0>,  <M/M/2/0>, <M/M/1/c>. IlokazaTenu
s dextrBHOCTH CMO.

OcCHOBHBIE MHOTOKPUTEpPUAIbHBIE METOABI M AJITOPUTMBI aHaIN3a
CHCTEM JUIsl IPUHATHSL 000OCHOBAHHBIX PEIICHUH.

[TocTaHOBKa 3a7auM aHaln3a HEIUHEHHBIX OOBEKTOB M CHUHTE3a
CHCTEM C 33JJaHHBIMU CBOWCTBaMH.

ANropuT™ NpoBEACHUS KOPPESALMOHHOTO aHajlu3a U YCIOBUS €ro
HNPUMEHEHUS.

ANropuT™ IpOBEAEHUS MEPBUYHON CTATUCTHYECKOH 00pabOTKU U
YCIIOBUS €0 IPUMEHEHHUS.

HauBHbiii OaifecoBckuil KiaccU(UKATOP: €ro CyTh W YCJIOBHUS
npumMeHuMocTu. Ilpumepsl MocTaHOBOK 3axad Ui NPUMEHEHHs
HBK. Otnuume oT nmpuHIMNAa MaKCUMaIbHOTO MpaBaonoaobus. B
kakoM ciryuae MMII npeanoururensueir HBK?

SlnepHas  oLEHKAa  IUIOTHOCTM  PAclpeiesieHus, B  YeM
NPUHLUIIUAIBHOE OTJIMYME OT THUCTOrpamMmbl. [IpumeHenue
SIIEPHON OIEHKA IUIOTHOCTH pacrlpenesieHust s (GpuiabTpanuu
BPEMEHHOT'O Psiza.

Slnepnas  perpeccus, TocTaHOBKa 3anmaud. KoaUIMEHTHI
Pa3MBITOCTH. 3aBUCHUMOCTh KayecTBa perpeccun
(mporHO3UpOBaHMs) OT KOA(PPHUINEHTOB PAa3MBITOCTH H SIPOBBIX
GyHKIHHA.

Outponus. OmnpeneneHue. ODHTPONHUMHBIN KpPUTEPUM KadecTBa
knactepuzanuu. KommuectBo nHGOpManuu 1 CBOMCTBAa (QYHKIMH,
npeHa3HaYeHHOW I M3MepeHHs KojiuyecTBa MH(pOpMalUHu B
oTAenbHOM cooOmeHnd. COOTHOIIEHHE MEXIYy >SHTpoNnued u
KOJINYECTBOM HMH(OpMaIMy, coaepskalieicss B HCCIeTyeMOou
cucreme. PazHuna mexy sHTponusiMu Xaptiu u lllenHoHa.
MeToab! ¥ anropuTMbl TEOPUU UTP NPUMEHUTENBHO K CUCTEMHOMY
aHaJIu3y.

CKOJIB3SIIIH
KOHTPOJIS

oOyueHwusl.
CKOJIB3SIIETO

VK-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

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

Tabmuna 16 — Bonpocsl (3amaun) muist 3aueta / nudd. 3adyera

Bompocsr (3agaun) nns 3adera / qudd. 3auera npeacraBieHsl B Tabmauie 16.

|N9

[Tepeuens BompocoB (3aaa4) ui1s 3auera / nud . 3auera |

Kon




/i MHAUKATOpa
Bapuanr 1 VK-1.YV.1 VK-
1.1. KITACCUDOUKALIA OFBEKTOB 1.B.2

Nmeetcs obydvatomuii Habop (6a3a manHbix) u3 1000 maHHBIX - 00BEKTaX — U3
4-X KJIAacCOB, OIMCBIBAEMBIX 3-MsI XapaKTEPHCTHYCCKUMH IIPU3HAKAMH.
YacToThl BCTPEUAEMOCTH YKa3aHbI B TAOJHIIE.

Kiacc P1 P2 P3

Cl nl(1) nl(2) nl(3)
C2 n2(1) n2(2) n2(3)
C3 n3(1) 0 n3(3)

c4 n4(1) n4(2) n4(3)

IocTpouth pemaromee MNpaBUIO HAa OCHOBE HAMBHOrO 0aiileCOBCKOIrO
KmaccuukaTropa 00 OTHECEHUH HEU3BECTHOIO O00BEKTa C 3a()MKCHPOBAHHBIMU
xapakrepuctukamu (p(1), p(2), p(3)) k oqHOMY U3 Ha3HAYEHHBIX KJIACCOB.

1.2. Ta6J’II/IL[a COACPKUT CBEACHUA O 3aKa3aX aHOHHUMHBIX MnoJib30BaTejie B
HUHTCPHET-MarasuHe.

Toeap\3akaz |1
A

1
0
1
1

ury gy e PO )
—_ -]l
ek [ ] =] tn
el E=A E=2 K= K-

3
1
B 1
Cc 0
D 0

ITo cTpokam OTJIOKEHBI HAHMEHOBAHHUS TOBapOB, a CTOJIOLEI — HOMEpa 3aKa30B
(B staeiike cTouT 1, eciu TOBap BXOAUT B COOTBETCTBYIOIINM 3aka3; 0 — B
IIPOTHBHOM city4ae). IIpy mocTpoeHnN peKOMEeHAATEIbHON CHCTEMBI
HE00XOMMO OLIEHUTH CTETICHb MIOX0KECTH TOBAPOB € IIOMOIIBIO BEIYHCICHNS
eBKIMI0BON MeTpuku. Hanbosee moxoxum (6:1m3kum) Ha ToBap A Oyzner ToBap
C ¥ pacCTOsIHUE MEXIY STHMH TOBAPaMH PAaBHO . (oTBeT OKPYTIUTH 10
COTBIX).

1.3. DHTPOIINA U KOJIMYECTBO UTHO®OPMAIINA
1. Kakoe coobiieHne coaepkut 0obliee KoInuecTBO HHpopMannu?
1) B 6ubnuoreke 8 mkados. Kuura Hanuiach B 3-m mkady;
2) CryaeHT noiy4u 3a 9K3aMeH OLEHKY 4 110 4-0anbHoi cucTeme.
3) B ypue 8 mapoB 6einbix, 32 mapoB 4yepHbIX. JJ0CTaan OJMH YepHBIH
mrap.
2. [laTh ompesiesieHUe CpeTHEro KOIMYeCTBa HH(GOPMALINH, 3aKITI0YEHHOTO B
OIHOM CHMBOJIE KUPHJUTHIIBL.

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

1,73

Bapuant 2

2.1. KTACCUDPUKAIINA CMC: CITAM\HE CITAM

ITycTs Tabnuia BEKTOPOB [Uist 00y4aroleii BHIOOpKH OyAeT UMETh BUI (JJTaHO

sath CMC coo01ieHuit; xapakTepucTuIecKue mpu3Haku - ciosa { Xi, Xo, X3}):
Tabaumna 1. BekropHas Tabimia cooOIeHui

Coo0uienue Knace YacToTa BCTpEe4aeMOCTH CJIOB-IIPU3HAKOB B

COOOIEHUIX

X4 X2 X5

a ns n(X1) m(X2) ni(Xs)

@ ns n2(X1) n2(X2) m(X3)

a3 s n3(X1) n3(X2) n3(Xs)

ag S }’l4(X1) n4(X2) N4 (X3)

as s ns(X1) ns(X2) ns(Xs)

Peanu3oBaTh MpaBUIIO HAMBHOM 0aileCOBCKOM KIIACCU(PHUKAIUH HOBOTO
coobmmenns a*=( Xi. Xz Xa X3).

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

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




2.2. Tana Tabmauma ¢ 00bekTaMu

B nanHoi#1 3ajaue BEIOPOCHI OyIeM HCKATh MO

oovext | PTI P21 P (lienrytommeMy mpaBuity: «BIGPOCOM GyeT CUHTATHCS
00BEKT, Y KOTOPOTO CYMMapHOE PACCTOSIHUAE OT HETO

A 101 |o JI0 OCTaJIbHBIX OOBEKTOB BEIOOPKH HAaNOOIbLIEEY.
Taxum 00pa3om, B yka3aHHOH Tabiuie BEIOpocoM

. o 12 |4 Oynet (HamucaTh UMs 00BEKTa B BUJIC 3arIaBHOM
JIATUHCKOM OYKBBI):  (TIpM BBIYMCIICHUH
UCTIONIb30BAaTh METPHUKY MaHX3TTeH, HOPMaJU3aLUIO

c 2 |3 |1 HE MPOBOAMTH), CYMMa PacCTOSHUI OT HEro J10
OCTaJIbHBIX O0BEKTOB OyJeT paBHa

D 1 0 4

2.3. ODHTPOIINA 1 KOJIMYECTBO MTH®OPMAIIMU

1. IIpoBOIUTCS OMBIT C ABYMSI NCXOIaMH, BEPOSTHOCTH KOTOPHIX Pi U Pa.
TToctpoiite rpaduk 3aBUCUMOCTH SHTPOIUY H OIBITA OT BEPOSTHOCTH OJTHOTO
u3 ucxonos pi. Korna H makcumansHo?

2. [atb omnpeneneHne COOCTBEHHOrO KOJIIMYECTBAa MHPOPMAIIUH, 3AKITIOUYCHHOTO
B OJJHOM CHMBOJIE€ KHPUJUIULIBL.

D 20
Bapuanr 3 VK-1.¥V.1 VK-
3.1. KIIACCUOUKALUS CJIOB B2

WNwmeetcst Tpu kiacca 0Opa3oB-CIIOB, W OJHO 3araJiaHHoe ciaoBO. OTKPBITHIC
KaX70M OYKBBI CIOBa ]IS HAc SIBJISICTCS 3aTpaTHOW omeparueil. BepositHocTn
TOSIBJIEHUS Ka)KI0ro ciioBa paBHsI 1/10.

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

BORN

3amava: onpenennTh, K KAKOMY U3 TPEX KJIacCOB
Oynet otHeceHo ciioBo SKAT?

JIyist pelieHust KCIoJIb30BaTh JIBa crocoda, CPaBHUTh
pe3ynbTaT, OOBSCHUTH Pa3HUILY.

1-1i cioco6: HauBHblii GaiiecoBckuit kiaccudukaTrop
(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

ITnanupyercsa pa3Outh o0BEKTH Ha 2 Kiactepa Ha mepBod uTepanuu
paboTsl anroput™a k-means O6buti BeIOpans! Touku (2,3) u (1,1). [Tocne nepsoit
WTEepalliy aIropuTMa K KJIacTepy, OINpelessieMOMY IEepBOM TOYKOH, OymyT
OTHECeHbI O0BEKTHI (HCIOb3yeTCd METpUKa MaHXATTeH)...

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




3.3. DHTPOIINA U KOJIMYECTBO UHO®OPMAIINA

1. 3apano coobuienne u3 50 cuMBOJIOB Ha andasute u3 5 OykB. 3BecTHBI
BEPOSTHOCTH TIOSBIICHHUS KaX/I0TO CUMBOTA (p;). OTpeaenuTh CpeaHIO
“HGOPMAIHIO, IPUXOASILIYIOCS Ha 1 cHMBOI M 001110 HH(POPMAIHIO B
COOOILIEHHH.

2. laTh onpejeneHne B3aMMHOT0 KOJIMYeCTBa HH(OPMAILIUH, 3aKJIFOUEHHOTO B
OIHOM COOBITUY (CITyJailHOM BEIMYMHEI HJIH €€ pealn3alii) OTHOCUTEIHHO
Jpyroro.

[lepeyenr TeM g KypcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpPCOBOW pabOTHI

peACcTaBiIeHBI B Ta0mwmie 17.

Tabaumua 17 — IlepedeHp TeM Ui KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOTHEHUSI KYPCOBOM pabOoTHI

Ne i/ °
KYpCOBO# paboThI

[TpumepHBIii nepedeHs TeM ISl KypCOBOIO POEKTUPOBAHUS/BBITIOIHEHHS

Y4eOHBIM MIaHOM HE MPEAYCMOTPEHO

Bonpockl 1y mpoBeleHHS NPOMEXKYTOUHOM aTTeCcTallud B BUJE
npeacraBieHbl B Tabmuie 18.

Tabmuna 18 — [IpumMepHbIil IepedeHb BOPOCOB ISl TECTOB

TCCTUPOBAHUA

No

i [IpumepHBI IEpedeHb BOIPOCOB I TECTOB

Konx
WHMKATOP
a

Mucrpykuus: Beibepere HanOoiee TOAXOAAIINE BapUAHTHI OTBETA.
Cucrema - 370...

1) COBOKYITHOCTB 3JIEMEHTOB, TIOJJOOHBIX JPYT APYTY;

1 2) Habop 371eMeHTOB (MOJACHCTEM) C (PUKCUPOBAHHBIMHU CTPYKTYPHBIMHU H
(YHKITMOHAIBHBEIMH CBSI3SIMH;

3) COBOKYITHOCTb OOBEKTOB, DJIEMEHTOB, (YHKIIHOHAJIBHO B CTPYKTYPHO
00beANHEHHBIX JUTS JOCTIDKCHUSI TOCTABICHHON IIENH;

4) MHOXKeCTBO 00BEKTOB, HIMEIOLINX OJAWHAKOBOE YHCIIO 3JIEMEHTOB.

OIIK-
3.3.1

HMucrpyknusi: [IpounTaiite TeKCT, BEIOEPUTE IPABUILHBIA OTBET

2 Cucrema Ha3bIBaeTCsl FeTePOreHHOM, ECIIM OHA COIECPKUT:
1) aneMeHTHI pa3HOTO THIIA U POUCXOKACHUS;

2) OTHOPOAHBIE 3JIEMEHTHI TOJIBKO OJHOTO THIIA;

3) 27IeMEHTBI, CBSA3b MEX/1y KOTOPBIMH HE OIpeielieHa.

OIIK-
3.3.1

Hucrpyknusi: [IpounTaiite TeKCT, BEIOEPUTE IPABUILHBINA OTBET

3 CucreMa Ha3bIBaeTCsl TOMOTCHHOM, €CTIH OHA COTEPKHUT
1) 00BeKTHI OTHOTO THUTIA (TIPUPOJIBL);

2) pazHoro THmna (IpUpOIbI);

3) oMeMeHTEI, CBSI3b MEXTy KOTOPBIMH CI1a00 ompe/ericHa.

OIIK-
3.3.1

HMucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE PABUIBHBIN OTBET

Mogeas - 310

4 1) obwexT, cucTema it 3amenienns (IIpy OTpeIeTICHHBIX YCIOBHIX) OPUTHHATIA C
HEIBI0 U3YUICHHS U/WIH BOCIIPOU3BEICHUS €ro CBOMCTB;

2) 00BEKT, CUCTEMA, TTOTyIEHHAs BEIICIICHUEM U3 OPUTHHATIBHON CHCTEMBI ee
HECKOJIBKHX COCTABJISIFOIIUX JUIsl U3YUSHHs] OPUTHHANA;

3) o0bekT, cucteMa ¢ PUKCUPOBAHHBIMH CTPYKTYPHBIMH CBS3SIMU.

OIIK-
3.3.1

HMucrpykuus: Beibepere HanOoiee TOAXOAAIINE BapUAHTHI OTBETA.

OcCHOBHBIE 3JIEMEHTBI CHCTEMbI YIPABJIEHUS:
1) o0BeKT ynpaBieHus (ynpasisieMas IOACUCTEMA);

OIIK-
3.3.1




2) HeHTpaIbHBIA (OCHOBHOM) JIEMEHT CHCTEMBI;

3) moxcucreMa, coleprKalas aropUTMHIECKOE OIICaHue (pYHKIMOHHPOBAHUS
HCCIIEyeMOT0 00BEKTa;

4) perynsitop (ynpasisitoniast IOICUCTEMA).

HMucrpykuus: [IpounTaiite TeKCT, BRIOEpUTE PABUIBHBIN OTBET

JdexoMmo3uusi CHCTEMBbI — 3TO

1) mouck 37eMeHTa ¢ HanOOIBIIUM YHCIIOM CBA3EH;

2) yCIOBHOE JIeIeHHE CHCTEMBI Ha €€ COCTABIISIOIINE 110 ONPEICIeHHOMY
MpaBUILY;

3) popmupoBaHUEe HOBOH CHCTEMBI N3 MHOKECTBA ITOTOOHEIX HJIEMEHTOB;
4) onpeeneHre HEHTPAITLHOTO (OCHOBHOTI'O) DJIEMEHTA.

OIIK-
3.3.1

Hucrpyknus: [IpounTaiite TeKCT, BEIOEPUTE IPABUILHBINA OTBET

ITo ¢opmysie XapTiaM pacCUUTBHIBAIOT SHTPOIIUIO CUCTEMBI, IIPH YCIOBUH:
1) paBHOBEPOSATHBIX COCTOSIHHA;

2) pa3HOBEPOSITHBIX COCTOSIHUN;

3) GoJsiee BEpOSTHBIX COCTOSHUM;

4) MeHee BEepOSTHBIX COCTOSTHHH.

OIIK-
3.3.1

HNucrpykuus: [IpounTaiiTe TeKCT, BRIOEPUTE MPABUIBHBIN OTBET

B nHTENIeKTYyaIbHOM aHANIHN3e JaHHBIX 3aKOHOMEPHOCTH (IIa0JI0H
WHPOPMAITHH) — 3TO

1) onricanue CIOKHBIX OOBEKTOB C MIOMOIIBIO 00JIee IPOCTHIX MOI00BEKTOB.
2) 310 M0b0e 0TOOpaXKEHUE U3 MPOCTPAHCTBA UCXOTHBIX JaHHBIX (HaYaJIbHBIX
nHOPMAaIHii) B IPOCTPAHCTBO 00pa3oB (KaccoB, (MHATBHBIX HH(OpMAIINI);
3) 3TO COBOKYMHOCTh MaTEeMAaTHYECKUX MOJIENICH, YHCICHHBIX METO/IOB,
MPOTPaMMHBIX CPEICTB M MH(OPMAIIHOHHBIX TEXHOJIOTHH, 00€CTICeUNBAIOIINX
oOHapyXeHHEe B SMIIMPUYECKUX JAHHBIX TOCTYITHOW ISl HHTEPIPETalin
HH(OPMAIINH 1 CHHTE3 Ha OCHOBE TOH MH(OpPMAINK paHee HEHM3BECTHBIX,
HETPUBHUAJIBHBIX U MPAKTUYECKH MOJIE3HBIX IJIs1 JOCTHXKEHHS OTpeeIeHHBIX
Lienen 3HaHUM.

OIIK-
3.3.1

HNucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIN OTBET

IInoxo gopmaiu3yeMbIMU U/ IIH ¢J1a00 (pOpMaIN3yeMbIMH SBIISIOTCS
cleAyIomue npodaeMsl (3a1aun):

1) BoccTaHOBIIEHNE N300 paKEHHI;

2) cocTaBieHHE yUeOHOTO Pacl¥CaHus B BY3€;

3) 3agava, He IMEIOIIAst TOYHOTO MaTeMaTHIECKOT0/alITOPUTMIIECKOTO
onucanus GYHKIUOHUPOBAHUS HCCIEAYEMOTO OOBEKTa;

4) cocTaBieHue 110 3aJaHHOM CTPYKTYpHOH cXeMe allfOPUTMa KOMITBIOTEpPHON
MIPOTPAMMBL.

OIIK-
3.3.1

10

HucTpykums: pacmoioXKuTe B MOPSIKE BHITOTHEHUS TAIIBI IPUHATHS PeIIeHIH
B CHCTEMHOM aHallu3e

1) Be1OOD (amamnTanus, pa3paboTKa) METO/Ia PEUICHHS 3a/1a9H;

2) peleHue 3a1a4m;

3) aHaNM3 ¥ HHTEPIIpETALNs Pe3yIbTaTOB;

4) Be100p (amamnTanus, pa3padoTKa) METO/Ia OIIEHKH PEIICHHS;

5) aHanu3 npoOIeMBI U CPEIIBL;

6) OCTaHOBKA 3a/1a4H.

OIIK-
3.3.1

11

HMucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIN OTBET

Budypkanus - spineHue B HeJJUHETHON Xa0THYECKOM cHCTeMe, B KOTOPOI:
1) mponcxoauT pa3eneHre CHCTEMBI Ha HECKOJIBKO (0oJiee ABYX) MOJICHUCTEM;
2) pa3BeTBJIEHUE TPACKTOPHUI Pa3BUTHS CUCTEMBI;

3) BTOpOE POXKICHNUE CHCTEMBI

OIIK-
3.3.1




12

HMucrpykuus: [IpounTaiiTe TeKCT, BRIOEPUTE PABUIBHBIN OTBET

OtkpeiTas cucrema (o bepranangu) - cucrema, cnocooHas

1) oOMeHuBaTHCSI CO cpeioii Maccoii (BEIecTBOM), dHepTreH, nHpopMalnei;
2) U3MEHSATH CBOIO CTPYKTYPY (YHCIIO 3JI€MEHTOB H CBSI3U MEXKIY HUMH);

3) caMOCTOSATENbHO U3MEHSATh XapaKTEPUCTUKU M MTAPaMETPhI MOJACUCTEM.

OIIK-
3.3.1

13

HMucrpykuus: Beibepere Hanbo1ee TOAXOAAIINE BApUAHTHI OTBETA.

Kpurepuii pyHKINOHUPOBAHHUS CHCTEMBI - 3TO

1) 3aganHbIi B 10001 hopme pe3ynbTaT (yHKIMOHUPOBAHUS CUCTEMBI;
2) pyHKIIMOHAT, SKCTPEMYM KOTOPOTO JOJKEH OBITh IOCTUTHYT, €CITH
(YHKIMOHUPOBAHHUE CUCTEMBI ONITUMAJIBHO;

3) orpaHu4eHus Ha napaMeTpbl QYHKIMOHUPOBAHUS CUCTEMBI.

OIIK-
3.3.1

14

HNucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIN OTBET

IMEPIKEHTHOCTb CUCTEMBI - 3TO ....

1) He CBOJIUMOCTh CBOWCTB CHCTEMBI K CBOHCTBAaM 3JIEMEHTOB;

2) CrOCOOHOCTh CUCTEMBI K BOCCTAHOBJICHUIO PABHOBECHSI IIPU BO3JICHCTBUY Ha
Hee BO3MYIICHHS;

3) CBOWCTBO CHCTEMBI COXPAHSATh YCTOMYMBOCTH CUCTEMBI ITPH BHEIITHEM
BO3JICCTBHH.

OIIK-
3.3.1

15

Hucrpyknus: [IpounTaiite TeKCT, BEIOEPUTE IPABUILHBIA OTBET

CHu:xkeHue KoInyecTBa nHGopMaun B J1000ii cucreme:
1) yMeHbIIaeT SHTPOIIHUIO;

2) yBeJIMYHBAET SHTPOIIHUIO;

3) crabunau3upyeT SHTPOITHUIO;

4) BeZleT K 3aMKHYTOCTH CHCTEMBEI.

OIIK-
3.3.1

16

HNucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE PABUIBHBIN OTBET

IIpeoOpa3oBanue HeJIMHEHHOI MO/e/IH B TUHEIHYIO HAa3bIBACTCS:
1) npentTudukanuei;

2) HEMUHEHHOCTBIO;

3) nuHeapu3aLueii;

4) yTOYHEHHUEM.

OIIK-
3.3.1

17

HMucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIN OTBET

JKcnepTHas cucTeMa — cUcTeMa:

1) mpenHa3zHaueHHas ISl aKTyJIN3aliy KOMIIETEHITUH SKCIIEPTOB C TIOMOIIBIO
KOMIBIOTEPHOI IPOrPaMMBI ¢ LeNblo KoHCYyapTanuu JIIIP npu npunaTtun
pelIeHunl;

2) IpUBJICYEHUS] HECKOJIBKUX PeabHBIX AKCIIEPTOB IS OLIGHKU CUTYAIHH
(KoHCUIIMYM) ¢ Lenblo KoHeynbTauuu JIIIP npu npussTHN pemeHni;

3) cuctema, MOJHO 3aMEHSIONIas 3HAHUS U YMEHUS SKCIIEPTOB, JJIsl BRIHECCHHUS
HWTOTOBOI'O PELICHHUs, HE MOJIKAIIEr0 JaIbHEUIIIEr0 yTOUHEHNUS;

4) cucrema, peanu3yronas SKCnepTHbIA Metoa Jendu.

OIIK-
3.3.1

18

Hucrpyknusi: [IpounTaiite TeKCT, BEIOEPUTE IPABUILHBINA OTBET

NnenTuduxkanus Moaean o3HadaeT—

1) pacriozHaBanme 00pa3a 00BEKTa, KOTOPBIA MOJIEIIUPYETCS;

2) CTaTUCTUYECKUI aHATN3 MOJICIH U MOMy4YeHHe OLICHOK ee ITapaMeTpOB;
3) mpoBepKa HCTUHHOCTH COOTBETCTBHS MOJICIIH PEaTbHOMY OOBEKTY.

YK-1.V.1,
YK-1.B.2,

19

HMucrpykuus: [IpounTaiiTe TeKCT, BRIOEPUTE MPABUIBHBIN OTBET

Bepuduxanusi moaenn o3Hauaer—
1) cTarucTHYecKuid aHAIIN3 MOJIEIIH;
2) yCTaHOBJICHUE COOTBETCTBHUS MOJICNIU PEATBHOMY OOBEKTY;

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




3) mpoBepKa UCTHHHOCTH MOJISNIU M TIOJTyYEHHE OLIEHOK ee MapaMeTpOB.

20

Mucrpykuus: Beibepere Hanbosee OAXOISAIIME BapUAHThI OTBETA.

AnpuopHbIe JaHHbIe (HHPOPMAIH )/aloCcTepHOPHBIE JaHHBIE COOTHOCATCS KaK
1) naHHbBIE, U3BECTHBIE 10 HaYaja MOJCTUPOBAHNUS / JaHHBIC, TOTyYeHHBIC B
pe3ynbpTare 00paboTKN HCXOTHOH HH()OPMAIHH, COOTBETCTBEHHO;

2) pe3ynbTaThl OTHOKPATHOTO U3MEPEHUS U CTATUCTHYECKH MOJTy4YeHHbIE Ha
HAKOIJICHHOU BBIOOPKE, CHATOM ¢ 00BEKTa MOACITHUPOBAHUS, COOTBETCTBEHHO.

3) maHHBIE JI0 ¥ MTOCJIE anpoOaIMy MOJIENH, METO/Ia, AITOPUTMa, TPUMEHEHHBIX K
00BEKTY HCCIIEIOBAHUS, COOTBETCTBEHHO.

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

21

Hucrpyknus: [IpounTaiite TeKCT, BEIOEPUTE IPABUILHBINA OTBET

HToroBoe kavyecTBO pelaomuX MPaBHJI OLEHUBAETCS

1) mo penpe3eHTaTHBHOI BHIOOPKE, JOCTATOYHO TOJHO MPEACTaBIISIOMICH
TeHEepaJIbHYI0 COBOKYITHOCTD (THITOTETHIECKOE MHOKECTBO BCEX BO3MOKHBIX
00BEKTOB KaXKI0ro o0pasa);

2) mo oOyyatomield BBIOOPKe - MHOXKECTBY 00BEKTOB, 3aJaHHBIX 3HAYCHUSIMH
MIPU3HAKOB U MPUHAICKHOCTh KOTOPBIX K TOMY HJIM HHOMY KJIACCy JOCTOBEPHO
M3BECTHA «yUYHUTEII0» M COOOIAETCS yIUTEeNIeM 00ydaeMoll CHCTEME;

3) 0 KOHTPOJIbHOM (PK3aMEHAIIMOHHOW, TECTOBOW) BRIOOPKE, B KOTOPYIO BXOJAT
00BEKTHI, 33JaHHBIC 3HAYCHISIMH [TPU3HAKOB, U IPUHAISKHOCTE KOTOPBIX TOMY
WA HHOMY 00pa3y W3BECTHA TOJIBKO YUHTEIIIO.

OIIK-
1.3.1,
OIIK-
1.V.1

22

Hucrpyknus: [IpounTaiite TeKCT, BEIOEPUTE TPABUILHBIA OTBET

Kaacrepusiii ananu3s (camooOydeHne, o0ydueHue 6e3 yauTessi, TAKCOHOMHUS)
MIPUMEHSETCS

1) nmpu aBTOMaTHYECKOM (POPMUPOBAHUU MEepeUHsT 00pa3oB Mo oOyyaromeit
BBIOODKE;

2) Ipy aBTOMaTHYECKOM (POPMUPOBAHUU IEePEUHs 00Pa30B TOJIBKO B METO/IE
MOTCHIIMANBHBIX (YHKIINH;

3) npu aBTOMaTH4YeCKOM (POPMHUPOBAHUY MIEPEUHST 00PA30B MPU CTPYKTYPHOM
(JINHTBUCTHYECKOM) TTOAXOJIE.

OIIK-
1.3.1,
OIIK-
1.V.1

23

HNucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIN OTBET

I'eomeTpuyeckass HHTEPHIPETALUS IHNOTE3bI KOMIAKTHOCTH COCTOUT B
ciaeayoieM

1) Bce 00BEKTHI, OTHOCAIIMECS K OHOMY KJIacCy, PacIoJIOKeHb! «OIIMKe» ApYT K
JIpyTy IO CPaBHEHHUIO C 00BEKTaMH, OTHOCALIMMUCS K pa3HbIM KjlaccaM
(TakcoHam);

2) 00BEKTHI, OTHOCSIINECS K OTHOMY KJIAaCCy, PACIIOJIOKEHbI «B CPETHEM OITIKE)
IIpYT K APYTY 110 CPAaBHEHUIO ¢ 00BbEKTaMH, OTHOCSIIUMHUCS K Pa3HBIM KJlaccaM
(TakcoHam);

3) 00BEKTHI, OTHOCSIIMECS K pa3HBIM KJIACCaM, MOXKHO Pa3[eIUTh HOCPEICTBOM
JIMHEMHOI'0 pellaroero NpaBma.

OIIK-
1.3.1,
OIIK-
1.V.1

24

Mucrpykuus: Beibepere Hanbosee OAXOISAIIME BapUAHThI OTBETA.

IIpu3Haku 00 HEKTOB

1) 3TO MOAMHOXKECTBO UCCIENYyEeMO COBOKYITHOCTH, KOTOpas Ha3bIBaeTcs
«TeHepanbHas COBOKYITHOCTBY.

2) hopMHUPYIOTCS U3 HECKOIBKHUX 00Pa30B KOHKPETHBIX 00BEKTOB, OTHOCSIIHXCS
K JJaHHOMY KJIaccy, T.€. OIHOM rpalallid HEKOTOPO# KilacCU(UKAIIMOHHOM
LIKaJIbL.

3) 3TO KOHKPETHBIEC PE3yJIbTaThl U3MEPEHHS 3HAUEHUI CBOWCTB OOBEKTOB,
($opMaIM30BaHHBIX B OAHOM Ipajlaliii HEKOTOPOH KJIaCCH(UKAIIMOHHOM LIKAJIBL.

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

25

HMucrpykuus: Beibepere HanOo1ee TOAXOAAIINE BApUAHTHI OTBETA.

Oﬁyqamluaﬂcﬂ ABTOMATHYECCKadA CUCTEMA - OTO

OIIK-
1.B.1,
OIIK-




1) cucrema Ams aHANKM3a TOAMHOXECTBA HCCIEAYEMOM TeHepaIbHOM 2.B.1
COBOKYITHOCTH;
2) cucrema oIpeeNieHnsl CTETIEHH CXOJICTBa 00pa3a JaHHOTO KOHKPETHOTO
00BeKTa ¢ 00pa3aMu Ipyrux KOHKPETHBIX OOBEKTOB, B pe3yjIbTaTe KOTOPOil
(hopMupyeTCst peHTHHT 00BEKTOB WIIH KJIACCOB IO YOBIBAHUIO CXOZCTBA C
pacro3HaBaeMbIM OObEKTOM.
3) oOy4aemast cucTemMa, allrTOPUTM YIpaBIEHHS KOTOPO H3MEHSAETCS B
COOTBETCTBHH C OLIEHKOH Pe3yNbTaTOB YIPaBJICHUs TaK, YTO C TEUSHHEM BPEMEHU
OHA yITy4IIaeT CBOU XapaKTEPUCTUKH U Ka9eCTBO (PYHKIMOHUPOBAHUSI.
26 | Mucrpykuus: Beibepere HanboIee MOAXOIAIINE BApUAHTHI OTBETA. VK-1.V.1,
YK-1.B.2,
Perpeccuonnasi MojeJib B 001eM BHJIE — 3TO OIIK-
1) 3aBucuMocTb_f{xr)=a-yx+b Ha BEIOOPKE {Xi, Y} i=1, 4151 Bcex k=1,....,r; 1.3.1,
2) 3aBUCHMOCTb A(X%)=yx Ha BBIOOPKE {Xk, Yk} k=1, A BceX k=1,...,7; OIIK-
3) pyHKIMOHAN_COOTBETCTBUS HA00pa {Xk, Y} k=1 KaKoi-mubo pynkumu (Mmomenun) | 1.Y.1,
U3 33/IaHHOTO Ha0Opa Ha OCHOBE ONPENENIEHHOTO KPUTEPHs KauecTBa. OIlIK-
1.B.1,
OIIK-
2.B.1
27 | Mucrpykums: [Ipounraiite TekcT, BRIOEpPHUTE TTPABUITHHBIN OTBET YK-1.V.1,
YK-1.B.2,
IlepeoGyuenue - 310 OIIK-
1) oOy4enue 6e3 yuutens (caMmooOyyeHue); 1.3.1,
2) o0y4eHue ¢ yuuTelleM B YCIOBHAX «MaJbIX» BEIOOPOK; OIlIK-
3) nporuecc popmupoBaHus 0000IIEHHBIX 00Pa30B KIIACCOB, HA OCHOBE 1.V.1,
oOyuaromeil BBIOOpKH, coliepKalleld XapakTepUCTUKH KOHKPETHBIX 00beKToB Kak | OITK-
B OITMCATENBHBIX, TaK U B KJIACCH()UKAINOHHBIX IIKaJIax U TPaJalysiX. 1.B.1,
4) o0y4eHue ¢ yunTeleM B YCIOBHAX «OOJBbIINX» BEIOOPOK; OIlIK-
2.B.1
28 | Mucrpykuus: [IpounTaiiTe TeKCT, BBIOEPUTE TPABUIIBLHBIN OTBET VK-1.V.1,
YK-1.B.2,
Oo6o6maromas cnocoOHOCTH MOAEIH PACIIO3HABAHUS — TO OIIK-
1) yger B Mozien 0OBbEKTOB, HE BXOJISIINX B 00YYAIONIyI0 BEIOOPKY, HO 1.3.1,
BXOJSIIUX B F€HEPAJIbHYI0 COBOKYIIHOCTb, I10 OTHOILEHHIO K KOTOPOH JaHHas OIIK-
oOydaromasi BRIOOpKa perpe3eHTaTHBHA,; 1.V.1,
2) omepanys yCTaHOBJICHUS CTEIIEHU €€ a[leKBaTHOCTHU (BaJIMIHOCTH) IIyTeM OIIK-
CpaBHEHHS Pe3yIbTaTOB WACHTU(PHUKAIINN KOHKPETHBIX 00BEKTOB C UX 1.B.1,
(haKTHUYECKOH MPUHAATIEKHOCTHIO K 00001IeHHBIM 00pa3aM KJI1accoB. OIIK-
3) aro mporecc GpopMupoBaHus 000OMEHHBIX 00PA30B KIIACCOB, HA OCHOBE 2.B.1
oOyuaromieil BEIOOpKH, coliepKalleld XapakTepUCTUKH KOHKPETHBIX 0OBEKTOB,
IIpUYEM TOJIBKO B OIMCATEIbHBIX IIKAJIAX U IPajalusix;
29 | Uucrpykuus: [IpounTaiiTe TeKCT, BBIOEpUTE MPABUIBHBIN OTBET VK-1.V.1,
YK-1.B.2,
3HaHusA 370! OIIK-
1) nanHble, (HakThl, MPeICTaBICHHBIC B IUGPOBOH GopMme; 1.3.1,
2) 3aKOHOMEPHOCTH TPEIMETHOM 001acTH (MPUHLIUTIBI, CBA3H, 3aKOHBI), OIlIK-
MONTy4YEeHHbIE B pe3yJIbTaTe MPAaKTUIECKON AATENFHOCTH U MPOPECCHOHAIBHOTO 1.V.1,
OIIBITA. OIlIK-
1.B.1,
OIIK-
2.B.1
30 | Mucrpykuusi: Beibepere HanOomee moaXoasIIie BAPHAHTHI OTBETA. YK-1.V.1,
YK-1.B.2,
HNHaTes1eKTYa/IbHBIE 02351 JAHHBIX XapPAKTePH3YIOTCS: OIIK-




1. yMeHHeM pemaTh CIOXHBIE II0X0 (POpMaNIU3yeMble 3a1auH; 1.3.1,

2. CcnocoOHOCTHIO K CAaMOOOYYEHHIO; OIIK-

3. aganTHBHOCTHIO; 1.V.1,

4. HecnmocoOHOCTHIO K CaMOO0yUYEHHIO (TPeOyeTCsl «yUNUTENbY); OIIK-

5. OTCyTCTBHEM aJlaiTUBHOCTH; 1.B.1,

6. crmocoOHOCTHIO 0OecneuynBaTh BEIOOPKY HeoOxoaumon undopmanuu, He | OIIK-
MIPUCYTCTBYIOLIEH B SBHOM BHUJE, @ BBIBOJANMOM U3 COBOKYITHOCTH 2.B.1
XPaHUMBIX JaHHbIX.

31 | Mucrpykums: [Ipounraiite TeKCT, BIOEPHUTE MPABUIIBHBIN OTBET VK-1.V.1,
YK-1.B.2,
ATeHT - 3T0 OIIK-

1) aBTOHOMHBIN HCKYCCTBEHHBII 00BEKT, 00JIaAAI0MINN AKTHBHBIM 1.3.1,
MOTHBHPOBAaHHBIM HOBEICHHEM M CTIOCOOHBII K B3aNMOJICHCTBHIO C OIIK-
IpyTUMH 00BEKTaMH B JUHAMHYECKHX BUPTYAIBHBIX Cpelax; 1.V.1,

2) mo00il HCKYCCTBEHHBIN 00BbEKT, ypaBIisieMblil H3BHE Ha OCHOBE OIIK-
LIEHTPAJIM30BAHHOTO CIIEKEHUS 32 €r0 NIOBEJICHUEM; 1.B.1,

3) mo0oii peatbHBINH 00BEKT, YIIPABIIEMbI N3BHE HA OCHOBE OIIK-
OTIpEeIeNIEHHOTO AITOPUTMA. 2.B.1

32 | Ha3oBute cBOMCTBO (DyHKLUH - IMIHPUYECKOI MOABI, BHyTpeHHero konebanuss | YK-1.V.1,
WM Moab! (intrinsic mode functions, IMF) B MeTole SMIHPHUYECKONH MOJTOBOU VK-1.B.2,
nexkomnosunuu (EMD). OIIK-
Beenure orBer. 1.3.1,

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

33 | Uucrpykuus: [IpounTtaiite TEKCT, BEIOEPUTE MIPABUIIBLHBIN OTBET U VK-
3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIIUE BHIOOP OTBETA. 1,0lIK-

1,0I1K-3
MeTpuKka H3MEpPEHUS CTETICHU OJU30CTH (PACCTOSHHS) B CAMOM 00IIEM
BUJIE
1) momKHA UMEThH BHIT
m
d, = Z‘xﬂc - xjk‘
k=1 , L j=1,...,n.
2) MOKHA UMETh BUJT
Z 2
d; = Z(xik _xjk)
k=1 , L j=1,...,n.
3) MOKeT OBITh Pa3HOU, HO JIOJKHA YIOBIETBOPSTH YCIOBUSIM:
d (a, b)=d (b, a);
d(a,c)<=d(a,b) +d(b,c);
d(a,b) >=0;
d (a, b) = 0 Torna u TOJIBKO TOT/A MPU & = b.

34 | Macrpykuus: [IpounTaiite TEKCT, BHIOEPUTE PABUIILHBIC BAPUAHTHI VK-

OTBETA M 3aITMIIHMTE apTyMEHTHI, 000CHOBBIBAIONINE BHIOOP OTBETOB. }’gH§_3
,OlLIK-

®opmyaa Jurraa:

Hnn= A-u ; Cpe/IHee Yncio TpeOOBaHUH B CHCTEME PaBHO MTPOU3BEICHUIO




WHTEHCHBHOCTH BXOJIHOTO IIOTOKA HA Cpe/iHee BpeMs MpeObIBaHuUs 3asBKH B
cucreme

2) CBSI3BIBAET CPEHEE YUCIO COOBITHI, TOCTYMHUBIIMX Ha HAOJII0JaeMOM
UHTEpBaJle U 00CIYKEHHBIX;

3) ¢opMyna st MTHOBEHHO# IJIOTHOCTH (MHTEHCHUBHOCTH) MTOTOKA;

4) cBsI3bIBaET CpeaHEee YUCIO 3as1BOK B ouepean CMO u cpenHee Bpems,
MpoBeIcHHOE 3asBKOM B ouepenn CMO B ycTaHOBUBILIEMCSI pEXXHUME.

35 | Mucrpykuus: [IpounTaiite TeKCT 1 yctaHoBUTE cooTBeTcTBUE. K kakmoit | VK-
HO3MIIUM, JAaHHOM B LIEHTPAILHOM cTolOIE, oadepute coorsercrBytomue | 1,OTIK-
HOMepa MO3HILMIA B JIEBOM cTonbIe 110 GopMyIHpoBKaM npasoro crondma. | [LOTIK-3
VYkazaTp Hy)KHO€ COOTBETCTBUE AJIA MPOJOKEHNS ()OPMYJIUPOBAHMS
BEPHOI'0 YTBepP:KIeHHUsI.

Ho Howmep
Me coomeemcmeusl
P
1 METOJ IEPEBHEB- 1 rpaduueckuit
uenei METOJ] CUCTEMHOTO
aHajgmn3a
1 CETEBbIE METO/IbI 2 aHANUTUYECKUI
METOJ] CUCTEMHOTO
aHajmn3a
2 METOJIbl TEOPUU
urp
2 METOJIbl TEOPUU
MacCcoBOTO
00CcITy)KMBaHUS
2 | Meton
JTMHAMAYECKOTO
MPOTPaMMHUPOBAHT
s

36 | UHcTpykuusi: [IpounTaiite TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTb. VK-

3anuinTe COOTBETCTBYIOLIYIO TIOCIIEI0BATEIbHOCTD OYKB CIeBa HANPaBo. 1,0IIK-
1,OTIK-3

Bei0parh BepHYIO IMOCIEIOBATEIBHOCTh JCHCTBUN MPU HCHOJIB30BAHHA METOAA

MATEMATHYECKOH HHIYKIUH:

1. [ar naayKIMN

2. bazuc naaykimmn

3. l'unoresa

4. BriBox

37 | Mucrpykuus: [IpounTaiite TEKCT U 3aMUIINTE PA3BEPHYTHI 000CHOBAHHBIN VK-
OTBET. 1,0IIK-

1,OTIK-3

IHTPONUA U KOJMYECTBO HH(popMaAHH.

[IpoBoguTcss OMBIT € JOBYMS HCXOAAaMH, BEpPOSTHOCTH KOTOpbIX pl u p2.
[Toctpotite rpaduk 3aBUCUMOCTH SHTpONHH H OmbITa OT BEPOSITHOCTH OJHOTO W3
ucxonoB pl. Korna H MmakcumansHo?

CUCTEMA OLIEHUBAHMS TecTOBBIX 3aaHHA.




1 Tun) 3amaHne KOMOMHHMPOBAHHOIO THIA C BBIOOPOM OJHOI'O BEPHOI'O OTBETAa M3
YeThlpeX MpPeUIOKEHHBIX M OOOCHOBAaHMEM BBIOOpPA CUUTAETCS BEPHBIM, €CIM IPABHIBHO
yKa3aHa 1udpa ¥ NpUBEAEHbl KOHKPETHBbIE apryMEHTHI, MCIIOJIb3yeMbl€ IPHU BbIOOpE OTBETA.
[TonHOe coBmajeHHe ¢ BEPHBIM OTBETOM OILICHUBAaeTcs | OayioM, HEBEPHBIM OTBET WM €ro
orcyTcTBHe — (0 OaNIIOB.

2 tumn) 3amaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJBKHX BAPHAHTOB OTBETA M3
MIPEUIOKEHHBIX M Pa3BEpHYTHIM OOOCHOBAaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CIIU MPABHIHHO
yKa3zaHbl UQPHl U MPUBEICHB KOHKPETHBIE apTyMEHTHI, UCTIOIb3yeMbIe TIPH BBIOOPE OTBETOB.
[TonHoe coBnazeHue ¢ BEPHBIM OTBETOM OLleHHBaeTcs 1 6amiom, eciu AONMYyLIEeHbl OUTMOKH WIIH
OTBET OTCYTCTBYET — () GayuioB.

3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBHUSI CUMTAETCS! BEPHBIM,
€CIIM YCTAaHOBJICHBI BCE COOTBETCTBHUS (TIO3WIMU W3 OJHOTO CTOJOIA BEPHO COMOCTABICHBI C
MO3UIUAMH JIpyTroro crobdia). [loaHoe coBmajicHue CBEPHBIM OTBETOM OICHHMBaeTcs 1 Oamiom,
HEBEPHBIN OTBET WK ero orcyrcTeue —0 6anios

4 Tun) 3amaHue 3aKPHITOrO THIIA HA YCTAHOBJICHHE IOCICIOBATEILHOCTH CUUTACTCS
BEPHBIM, €CJIM TPABWIBHO yKa3aHa BCs IOCIeNoBaTelbHOCTh IUPp. TlonHoe coBmameHue ¢
BEPHBIM OTBETOM OIICHUBACTCs | 0ayuioM, eciiu JIOMyIICHbI OMMOKH MM OTBET OTCYTCTBYeT — O
0aJIIoB.

5 Tum) 3amaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIIU
OTBET COBIAJIACT C ATAJOHHBIM 10 COACPKAHUIO M MOJHOTE. [IpaBHIIBHBIMN OTBET 3a 3aJaHue
OlLICHMBAETCs B 3 Oaia, eciiu JOMyIIeHa O/Ha OUIHMOKa \HETOYHOCTh \ OTBET MPABUIIbHBINA, HO HE
MOJHBIH - 1 Oas, eciu omyiieHo 6osee 1 ommOKK \ OTBET HENMPABUIIBHBIN \ OTBET OTCYTCTBYET
— 0 OasoB.

[lepedeHp TeM KOHTPOJBHBIX PAa0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a04HOW (OPMBI
o0OydeHus1, IPE/ICTaBIICHBI B TabmuIEe 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX pabOT

Ne n/m IlepeuyeHb KOHTPOJIBHBIX PabOT

He npenycMoTpeHo

10.4. MeTonuueckie  Marepualibl,  ONpPENEISIIOIIKME  MPOLEAYPHl  OLECHHBAHHS
WHINKATOPOB, XapaKTEPU3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETECHIIMH, COJEpKarcs B
JIOKANbHBIX HOpMAaTWBHBIX aktax [ YAII, periaMeHTHPYIOIIMX TOPSAOK H MPOLELYPY
MIPOBEICHUS TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTallMi O00YJarOIIIXCs
I'YAIL

11. Meroauveckue yKa3aHus i 00ydaronIuXcs MO0 OCBOCHUIO JTUCIUILTAHBI

11.1. MeTtonuueckue ykazaHus [Uis OOYy4YalOUIMXCS II0 OCBOCHHIO JIEKIIMOHHOIO
Martepuaa (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OCHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepHaia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEHHE ydeOHOoro marepuajia. HasHaueHWe COBpEMEHHOH JIEKIIUH B
paMKax JUCIMIUIMHBI HE B TOM, 4TOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTAIBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAy4YHOTO TIO3HAHHS, HOBEHIIMX
JOCTHOKEHHMI HAaydyHOW MBICITU. B y4eOHOM mpoliecce JCKIHs BBIMOIHICT METO0JOTHYECKYIO,
OpraHU3alMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JISKIMsA pacKpbIBaeT MOHATUIHBIN anmapaT
KOHKPETHOW 00JIaCTH 3HaHHsA, €€ MpOOJEeMbl, JaeT IeJIbHOE MPEICTABICHUE O IHMCIUILIMHE,
MOKa3bIBACT B3aMMOCBSI3b C APYTUMHU JUCIUTLTHHAMHU.

[TnaHupyeMble pe3ysbTaThl IPU OCBOCHUH 00YYAIOIIMMUCS JCKIIMOHHOTO MaTepUaa;




— TOJy4YeHHE COBPEMEHHBIX, ILEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YPOBEHb
KOTOPBIX OINPENEIAETCS LIEJIEBOH YCTAHOBKOM K Ka)K/10i1 KOHKPETHOU TEME;

— IIOJy4YEHHE OIbITa TBOPUYECKON pabOThl COBMECTHO C IpENoiaBaTelieM;

— pa3BuTHE TPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBM K  TOpeaMeTy |
CaMOCTOSITENIbHOTO TBOPUYECKOTO MBILLICHUSI.

— MOSIBJICHHE HEOOXOIMMOI0 HHTEpeca, HE0OX0IMMOro /715l CAMOCTOATEIbHON pabOThI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKH M TEXHUKA H O
MIPOTHO3€ WX Pa3BUTHS Ha OJIVKaWIINe TObI;

— HAy4YUTbCA MeTOoAMYecKH oOpalaThiBaTh MaTepuas (BBLACIATH TJIABHBIC MBICIH U
MOJIOKEHUS, MPHUXOJUTh K KOHKPETHBIM BBIBOJAM, [MOBTOPSTh HMX B  Pa3iIWYHbBIX
(hopMynHupoBKax);

— IOJyYeHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOIUMbBIX TEPMUHOB U MOHATHH.

JIGKUMOHHBIA MaTepuall MOXKET COMPOBOXIATHCS JIEMOHCTpPALMENd ClHalgoB U
WCTIONIb30BAaHUEM pa3[aTOYHOTO MaTepuana TIpH TPOBEJCHHH KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHSI OT/ICIBHBIX TEMATHK IO JHCIUTUTAHE.

Cr1pyKTypa IpefocTaBJICHuUs JIEKIIMOHHOIO MaTepyaa:

- Bcerynienue (BBeleHue): ONpeneNeHHME TeMbl, IUIaHA M LENu JIeKLHUH, CBs3b C
MIPEABIAYIIMMHI U MOCIEAYOIIUMY 3aHATUAMH, [IOCTAHOBKA OCHOBHBIX BOIIPOCOB.

- U3noxeHue: peanusanys COINEP)KaHUSA TEMBbI, IIPUBEJEHUE CUCTEMBI 10KA3aTEIbCTB U
METOINYECKUX BBIBOAOB. [IpuBeneHNE anropurMa, peaau3yrollero pelleHne OCHOBHOM 3aJadu
(mpu HEOOXOAUMOCTH).

- ®opMyIHpOBKa BOIIPOCOB 11O JIEKLHH.

- 3akiro4eHue: JIOTHYECKOE 3aBEpLICHHE II0Jaud MaTepuana B BUAEC KPaTKUX TE3UCOB;
pEeKOMEHAaLMH 10 J1a00paTOPHON U CaMOCTOSTEIbHON padoTe.

[TongpoOHble MeTOIMYECKHE yKa3aHHs IO OCBOEHHUIO JIEKIMOHHOIO MaTepuaia
npuBeieHbl B yueOHoM MeToauueckoM nocodun C.M. KonecHukoBa. MaremaTHueckue MoJenu
B wuccienoBanun cucteM. Yuebnoe mocobue / C.U. Konecumkoa, Cankr-lletepOyprckmii
rOCYJapCTBEHHBIH YHHUBEPCUTET adpokocMuueckoro mnpudopoctpoenus. — Cankr-IletepOypr:
Wzn-Bo I'VAIIL 2020. — 150 c.

11.2. Meronuueckue yka3aHus Il OOYdYalOIIMXCSl 10 y4YacTHUIO B CEMUHapax (He
npedycMompeHo yueOHviM NIAHOM N0 OAHHOU OUCYUNIUNE)

11.3. MeTomuueckre ykazaHUS Ui OOYYAIOMIMXCS IO MPOXOXKJACHHUI0 TMPaKTUYECKUX
3aHATHU (eCiu NPedyCMOMPEHO YUeOHbIM NIAHOM RO OAHHOU OUCYUNTUHE)

[MpakTudeckoe 3aHATHE SBISCTCS OJHOW W3 OCHOBHBIX (DOpPM OpraHM3anuu y4eOHOTrO
MpoIIecca, 3aKIII0YArOIIascs B BBITIOJTHCHUN 00YYArOIIUMUCS MOJT PyKOBOJICTBOM MPETOJIaBaATEIIs
KOMIUICKCa YYeOHBIX 3aJaHWi C TEJIbI0 YCBOCHHUS HAYYHO-TCOPETHUYECKUX OCHOB Y4eOHOM
JTUCIMILTUHBI, TPUOOPETCHHUS YMCHHUI W HABBIKOB, OIBITA TBOPUYECKOM JICATCIILHOCTH.

[epI0 MPaKTUYECKOTO 3aHATHUS JIUIS 00YYAOIIETOCs SBJISCTCS MPUBHTHE O0YUArOIIIMMCS
YMEHUI U HABBIKOB MPAKTUYCCKON JEATSILHOCTH 0 U3y9IaeMOM TUCITUTLTUHE.

[TnanupyemMblie pe3ysIbTaThl IPH OCBOCHUN O0YJYAIONIUMCS MPAKTUYCCKUX 3aHATHI:

— 3aKperuieHWe, YriyOlieHWe, paclIMpeHHe W JAeTainu3alus 3HaHWU TpU pelieHUn
KOHKPETHBIX 3a/1ay;

— pa3BUTHC T[I03HABATENBHBIX  CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBINIICHHUS,
TBOPUYECKON aKTUBHOCTH;

— OBNAJICHWEC HOBBIMH METOJaMH W METOJWKAMU H3YYCHHs KOHKPETHOW ydeOHOU
JUCTIUTLTUHBL;

— BBIpa0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYCHHBIX 3HAHWHN s
BEITIOJIHCHUS 3aJaHUM;

— ofecrniedyeHue parMoOHAIBHOTO COUYETaHHMS KOJUICKTUBHOW W MHIWBUIYalbHOU (opM
oOyueHusl.



TpeboBaHMs K MPOBEACHUIO MPAKTUYECKUX 3aHATUN

Pe3ynpTaT BBIMONHEHHS MPaKTHYECKUX 3aJaHUM JOJDKEH OBITh TpEeACTaBleH B
ayauropuu (YCTHBIM Jokiaa B (hopMe Mpe3eHTalMK ajJropuTMa U MPOrpaMMbl, peanu3yromei
pelIeHre 3a1a4n):

1) ®UO crynenra, rpynmna, GopMyIHpPOBKa U IIOCTAHOBKA 33/1a4, BAPHAHT;

2) HavaJbHbBIC TaHHBIE K paboTe (BBLAAIOTCS MpEeToaBaTesieM), yKa3aHue Ha BRIOPAaHHYIO
METOJIMKY TIOMCKA PEILICHUS;

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

4) mpumep Mpe3eHTaUWUd K OTYETy MO MPaKTHUECKOMY 3aJaHuio mpuselneH B JlmuHom
KaOMHEeTEe Mpero1aBaTels.

Pesynprar pa®oThl mporpamMMbl TPEACTABISACTCS JMYHO CTYJCHTOM Ha 3aHATHAX (HA
KOMIIBIOTEPE) WM B PEKUME On-line 1mo T0roBOPEeHHOCTH € TPENoIaBaTeNIeM.

[MompoOHBIE MeTOMMYECKHE YyKa3zaHWSA IO OCBOCHHWIO JICKIIMOHHOTO MarepHaja
NIPUBEJCHBl B y4eOHOM METOINYECKOM MOCOOMH, HaXOAIIEMCs B 3JIEKTPOHHOU (hopMme B BHJE
ANEKTPOHHBIX pecypcoB 43 kadenprl: Meroandeckoe obecrneueHne kxadenapsl 43/CucreMHbIN
aHamu3 B HayuyHbIX HccienoBaHusax/C.M.  KonecHukoBa. Meronuueckue ykasaHHsA K
BBIMOJIHEHUIO TPAKTHUECKUX paboT Mo aucuuiuinHe «CHCTEMHBIM aHalnM3 B HAay4HBIX
UCCIIEIOBAaHUAXY.

11.4. Meroauueckue ykazaHus Uil OOy4yaroIMXCs IO BBINOJHEHUIO J1a0OpaTOPHBIX
paboT (eciu npedycmMompeHo yueoOHviM HIAHOM NO OAHHOU OUCYUNTUHE)

B xonme BbInoiHeHUs 1a0OpaTOpHBIX pabOT oOOydaroUMics MOJKEH YIIyOuTh U
3aKpeNHTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJUKONW M TEXHMKOMH
HKCIEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0YyJaromerocs.
Brimonnenne mabopaTopHBIX padOT COCTOMT M3 IKCIEPUMEHTAIBHO-TIPAKTUIECKOH, pacyeTHO-
AHAJUTHUYECKOHN YacTel M KOHTPOJIBHBIX MEPONPUATHH.

Brimonnenne mabopaTOpHBIX paboT 0O0ydaromuMcs SBISETCS HEOTHEMIIEMON YacThIO
W3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOll ydYeOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00€eCTIeYNBAOIINM PEIICHNE CIICAYIOINX OCHOBHBIX 33724 00y4JaloIIerocs:

— I[puOOpeTeHHEe HaBBIKOB HCCIICOBAaHMSA IPOLIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOM JUCLUIUINHBL;

— 3aKperuvieHue, pa3BUTHE M JAETalu3alusl TEOPETHYECKHX 3HAHUHM, MOJyYEHHBIX Ha
JEKIMAX;

— IOJyYyeHHEe HOBOM MH(POPMALUH 110 HU3yd4aeMOM AUCIUILINHE;

— mpuoOpeTeHHEe  HAaBBIKOB  CAMOCTOSTEIBHOH  paboTel ¢ JTaOOpaTOPHBIM
00opyaOBaHHEM U TIPHOOpaMH.

3amanue U TpeOOBaHUS K MPOBEJICHHUIO JTA0OPATOPHBIX padoT

B memoouueckom nocoouu C.1. KonecankoBa. Metoandeckne yka3aHus K BHIITOJTHEHUIO
nabopaTopHBIX padoT mo nucuuruinHe «CHCTEMHBIH aHAIW3 B HAYYHBIX MCCIIEIOBAHUSIX» €CTh
TpeOOBaHMUS K BXOJHBIM M BBIXOIHBIM JTaHHBIM JUIS KaXKI0H padOTHI.

CrpykTypa u ¢opma oTdera 0 J1abopaTopHOU paboTe

B memoouueckom nocoouu C.1. Konecankoa. MeTouveckie yKa3aHus K BHITOTHEHUIO
1ab0opaTOpHBIX paboT Mo nucuuiuinHe «CHCTEMHBIM aHajau3 B HayYHBIX HCCIEIOBAHUAX» €CTh
oOpa3zer; ohopmieHus oT4eTa (B MPUIOKESHUN ).

TpeboBanus K 0hOpMIICHHIO OTYETA O Ja00OpaTOpHOM padboTe

Obs3amenvHo 01 3an0aHeHUs npenodasamesem

3amra 1a00paTOPHOI PabOTHI CTYIEHTA OCYIISCTBIISICTCSI COTJIACHO OTYETY, B KOTOPOM
JIOJDKHBI OBITh OTPaYKSHBI:




1) ®UO cryaenTa, rpymnna, HAMMEHOBaHHUE J1TA0OPATOPHOH pabOTHI, BapuaHT (OepeTcs u3
npuioxeHus 1);

2) HavaJbHbIE JaHHbIE K paboTe (BBLAAIOTCA MPENoJaBaTeieM), yKa3aHue Ha BhIOpaHHYIO
METOAMKY MOMCKA PEILICHHUS;

3) anropuTMHU3aLMs U IPOrPaMMHOE MOJCIMPOBAHUE (COTTIACHO 3aJaHHIO);

4) oT4eT BBINONHAETCS B JOKyMEeHTe word CO CKpPHHIIOTaMH, IMPHMEp OT4eTa K
nabopaTopHoii pabore nmpuBeneH B OOpasiie 0hopMICHHS.

Pesynmprar paboThl mporpamMMbl TPEACTABISACTCS JUYHO CTYJSHTOM Ha 3aHATHAX (HA
KOMITBIOTEPE).

3amanus U TpeOOBaHUS K MIPOBEICHHUIO TaOOPATOPHBIX padOT, CTPYKTYpa u popma oTdeTa
0 mabopaTopHOi pabote, oOpaser; opopMIICHHsS OTYeTa O JIAabOpaTOpHOW paboTe, a TaKke
noapoOHBIE METOAMYECKHE YKa3aHHWA 0 OCBOCHHIO JICKIMOHHOTO MaTepHaja TPHBEICHBI B
y49e0HOM METOJIMYECKOM IOCOOHHM, HaXOISMIEMCS B JIEKTPOHHON (OopMe B BHIE IIEKTPOHHBIX
pecypcoB 43 xadenpe: Meroamdyeckoe obecnieuenne kadenapbl 43/CUCTEMHBIH aHAIW3 B
Hay4yHbIX uccinenoBaHusax/C.M. KonecHukoBa. Meroauueckue ykKa3aHus K BBIIOJHEHUIO
71ab0paTOpHBIX paboT 1o aucuuiuinHe «CUCTEMHBIN aHaIU3 B HAYYHBIX UCCIEIOBAHUIXY.

11.5. Meroauueckue ykazaHus sl OOy4aloUIMXCS MO TPOXOXKICHUIO KypCOBOTO
MPOEKTUPOBAHUS/BBITIONHEHNSI KYPCOBOH Pa0OTHI (He npedycMompeHo yu4eOHbIM HIAHOM NO
OauHoU oucyuniume)

11.6. MeTomuueckue ykazaHus AJis8 00y4YarOUIUXCs MO MPOXO0KACHUI0 CaMOCTOSTEILHOM
paboThI

B xoje BBIMONHEHHS CaMOCTOSITENFHOW PabOThI, OOYUYAIONIMIACS BBIMONHIET padoTy IO
3Q/TAaHAI0 W TIPH METOJAMYECKOM PYKOBOJICTBE MpETojaBaTensi, HO 0e3 ero HemoCpeACTBEHHOTO
y4acTusl.

Jns oOygaromuxcsi o 3a04Hoi (opMe OOydeHHs, caMOCTOsITeIbHAs padoTa MOXKET
BKJIFOUATh B CeOSI KOHTPOJIBHYIO paboTy.

B mporecce BBIMONHEHUS CaMOCTOSTEIBHONW paboOThl, Yy oOydJaromerocs (GopMUpPYETCs
nesaecoo0pa3Hoe TUIAHWPOBaHUE padoUYero BpeMeHH, KOTOPOE MO3BOJISECT UM Pa3BUBATh YMCHUS
Y HaBBIKH B YCBOCHWUHU W CHCTEMaTH3allMM NPUOOpPETACMBIX 3HAHHWM, 00CCIICUNBACT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TEpPHOA OOyUYCHHUS, ITOMOTacT TOAYYUTh HABBIKK TOBBINICHUS
po¢eCCHOHATHHOTO YPOBHS.

MeTouYecKUMH ~ MaTepuallaMy,  HANpaBISIONIMMHM  CaMOCTOSITENIbHYI0O — paboTy
00yUaIOUTUXCASBIISIOTCS:

—  y4eOHO-METOJMYECKUI MaTepHrall 1o JUCIHUILINHE;

—  METOJMYCCKHEC YKa3aHWs MO BBITIOJHCHUIO KOHTPOJBHBIX paboT (s 00ydaronmxcs
0 3a09HOU (popMe 00yUCHHS).

B memoouveckom nocobuu C.M. KomecaukoBa. MaremaTndeckue MOJENH B
uccrnenoBanun cucteM. YdeOHoe mocobme / C.U. Komecnukosa, Cankt-IlerepOyprekuit
TOCY/IapCTBEHHBIN YHHUBEPCUTET a’dpOKOCcMUUYeckoro mnpubdopoctpoenus. — Cankr-IletepOypr:
Hzn-so I'VAII, 2020. — 150 c.

00X004UBO UZNONCEH MAMEPUAT 05l CAMOCHOSIMENbHO20 00YUeHUsl.

11.7. Meroauueckue yka3zaHus [ OOy4YaIOIIMXCS MO HPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCTIIEBAEMOCTH.

Texyumii KOHTpPOJb YCIIEBAEMOCTH MpelyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUM
00y4Yaromuxcs, OCyIIECTBIIEMOr0 B TEUEHUE CeMecTpa C LIEJbl0 OLIEHUBAHMS XO/a OCBOEHUS
JTUCLUIUTUHBIL.

Tpebosanuss K  NONONCUMENLHOMY  OYEHUBAHUIO  meKyweu  ycneeaemocmu
npeoycmMampusaom



1) obs3amenvhoe gbinoNHeHUEe 8CeX 1ADOPAMOPHBIX pabom 8 YKA3auHvle KajleHOapHble
CpOKU;
2) obszamenvHoe BbINONIHEHUE 6CeX NPAKMUYECKUX pabom 6 YKA3aHHble KaleHOApHble
CPOKU.
Pezynomamui  mexyweeco kommponas ycnesaemocmu  0yoym — y4umul@amsCs  npu
nPOBeOeHUU NPOMENCYMOUHOU AMmMecmayuu, npasuio KOmopo2o Oyoem 036Y4eHO HA 3aHAMUSX
npenooagsamenem ¢ y4emom Gopc-maicopHuix 00CmMoamenbCms.

11.8. MeTtonuueckue ykazaHusi Ajsl OOYYaroIIKUXCs MO MPOXOKACHHUIO MPOMEKYTOUHOM
aTTeCTaluu.

[Ipomexyrounass  arrectauust ~ OOydYarOIIMXCSl — MPEAYCMAaTpUBaEeT  OLEHUBAHHUE
MIPOMEKYTOYHBIX M OKOHYATEIBbHBIX Pe3yNbTaToB oOydeHus 1o nuciuiumHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKHM 3HAHWH, MOJYYEHHBIX OOydJarolUMcs B IpoLecce
W3yYeHHs BCeW AMCIUIUITMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENIFHON pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX JI1 PEIICHUS MPaKTHUYECKUX 3ajad. DK3aMeH, Kak MpPaBWIIO, IPOBOJIUTCS B
MIEpUOJ HK3aMEHAllMOHHOW CECCHMM W 3aBEPINACTCA aTTECTALMOHHOM OLIEHKOW «OTIMIHOY,
«XOPpOILOY, «yAOBICTBOPUTEIBHOY, HEYIOBICTBOPUTEIHHOY;

— 3ayeT — 3T0 (opMa OLIEHKU 3HAHUH, MOTYyYEHHBIX O0yJaroIUMCs B XOJ€ U3yUYCHUs
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUYHas (110 OKOHYaHUHU CEMECTpa) OLICHKA 3HaHUI
o0ydJaromumMcs 0 OTAEIbHBIM pa3jesiaM AUCLUUILIMHBI C aTTeCTALlMOHHON OLIEHKOH «3auTeHO»
W «HE 3a4TECHOM.

Cucrema OLEHOK IIpU NPOBEACHUM IPOMEXKYTOYHON aTrTeCcTalliM OCYIIECTBISAETCS B
cooTBeTcTBUM C TpeOoBanusmMu Ilonoxenuit «O TeKylmeM KOHTpPOJIE YCHEBAaeMOCTH U
MPOMEXYTOUHOU arrecTaunu cTyaeHToB ['YAIIL, oOyuarommxcs mo mporpaMMaM BbICILETO
obpaszoBanmss» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIEHKH KadecTBa Y4eOHOH paboThI
ctyneHToB B ['YAID».



Jluct BHECeHUs U3MEHEHHH B pabo4yIo MporpaMMmy AUCLHUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




