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8. Yue6HbIM roa:

2025-2026 v 2026-2027

9.lenn n 3apaum y4e6HOM AUCLMNNUHDI:

Lienbto npenogaBaHua AUCLMNAMHDI «Teopua MHDOPMaLMOHHBIX MPOLLECCOB M CUCTEM» ABAAETCA
03HAKOMJIEHME CTYAEHTOB C O6LUMMM MOHATMAMM CUCTEMHOIO aHaM3a, KnaccmdurKaumen
MHMOPMALMOHHBIX CUCTEM; U3YUYEHUE MPUHLMIMOB NOCTPOEHUA MH(MDOPMALMOHHBIX CUCTEM; U3yYeHue
OCHOBHbIX MH(POPMALMOHHbIX MPOLECCOB, B 4YaCTHOCTU, yHAAMEHTa/IbHbIX BOMPOCOB TEOPMM Nepesayn U
06paboTKU MHDOPMaLIMK.

10. MecTo y4e6HOM AMCUMNIMHBI B CTPYKTYype OOMM:

Yye6Hasa AUCUMNIMHA OTHOCUTCA K 06s13aTesIbHOM YacTu 6,10Ka b1. AucumnamuHa «Teopus
MHMOPMALMOHHBIX MPOLECCOB M CUCTEM» CMOCOGCTBYET (DOPMMPOBAHMIO 6a30BbIX 3HaHWIM A1 OTBETA Ha


mailto:science2000@ya.ru

BOMpOC: «4YTo TaKoe MH(OPMaLMOHHasA cucTema?», onpeaenaeT NOHMMaHUE BCEM CTPYKTYPbl AUCLMMIIMH
npodeccuoHaNbHOro UMKaa, 06ecneymBaeT KOMMIEKC 3HaHMM M HaBbIKOB. /1A YCMEWHOro 0CBOEHUA
Heo06X0AMMO NpeaBapUTE/IbHOE U3YYEeHUE AUCUUMNIMHDI «MHpOopMaTUKa».

11. MnaHMpyeMbie pe3y/sibTaTbl 06y4YeHUsA Mo AUCLUMNIMHE/MOAYNI0 (3HAHUA, YMEHUA, HaBbIKK),
COOTHECEHHbIE C MJIaHUPYEMbIMM pe3y/ibTaTaMU OCBOEHMS 06pa3oBaTeIbHOM NMPOrpaMmbl
(KoMNeTeHUMAMM BbIMYCKHUKOB) MU MHAMKATOPAMM UX AOCTUNKEHUA:

Koa v HaszBaHWe KoMneTeHUMn Koa v Ha3BaHWe nHAMKaTopa  3HaHMA, YMEHWA, HaBbIKM
KoMneTeHumm
OlNK-1 CnocobeH NnpMMeHATb OlNK-1.1 3HaeT oCHOBbI 3HaeT: MaTemMaTuyecKkue
eCcTecTBEHHOHay4YHble 1 MaTteMaTUKK, PU3KKH, Mozenn U MeToabl
OGLLEeNHXKXeHepHble 3HaHMA, BbIYMC/IUTENIBHOM TEXHUKM U MPEACTaB/IEHMA M aHaIM3a
MeToabl MaTteMaTMyecKoro nporpaMMMpoBaHMA MHDOPMALIMOHHBIX CUCTEM;
aHa/M3a 1 MoLe/IMpOoBaHuUs, yMeeT: NpUMEHATb MeTOAbl
TeopeTUYEeCKoro u MaTemMaTM4eCcKoro aHasimsa aas
3KCNepUMEHTasIbHOro MoZennpoBaHUA
uccaefoBaHuA B MHDOPMALIMOHHBIX CUCTEM,
npoceccHMoHaNbHOM AeATeNIbHOCTH; NPUMEHATb MaTeMaTMyeckue

MOZENN U METOAbI
npeacTaB/ieHMA M aHa/M3a
MH(POPMALMOHHBIX CUCTEM MpU
UX NPOEKTUPOBaHWUM;
BJ/laA€eT: HaBblKamu
MaTemaTU4ecKoro
MOZEe/IMPOBaHMA M aHa/M3a
MH(MOPMALMOHHBIX CUCTEM

OlNK-1 Cnoco6eH NpMMeHATb OrlK-1.3 UMeeT HaBbIKM 3HaeT: MeTo40J10rmI0
ecTecTBeHHOHay4Hble 1 TeopeTUYECKOro U MaTeMaTU4eCKoro
06LLEMHKEHEPHbIE 3HAHMS, 3KCMNEpPUMEHTA/IbHOIO MoZeNMpoBaHUS
MeToAbl MaTteMaTUyecKoro nccnefoBaHMA OOGBHEKTOB MH(OPMALIMOHHBIX CUCTEM;
aHa/aM3a M MOAEeIMPOBaHMS, npodeccroHaIbHOM YMeeT: NPUMEHATb
TeopeTUYECKOro U AEeATEeNIbHOCTH €CTeCTBEHHOHAY4Hble 1
3KCNEpPUMEHTA/IbHOIO 06LLEMHKEHEPHbIE 3HAHUSA 4N1A
uccnefoBaHuA B MoZeNMpoBaHUA
npodeccuoHasibHOM AeATeNbHOCTY; MH(OPMALMOHHbBIX CUCTEM,
BJ/lajeeT: HaBblKamu
MaTemMaTU4eCcKoro

MoJeiIMpoBaHMA 1 aHa/iM3a
MH(bOpMaLU/IOHHbIX CUCTEM

12. O6bEM JUCUUMNIMHBI B 3a4e€THbIX eguHMLax/yac:
5/180

dopma NpoMeKyTOYHOM aTTecTauuu:
3auvet,KypcoBas paboTa,JK3ameH

13. TpyAsoeMKoCTb Mo BUAAM y4e6HOM paGoTbl



Bua yuye6HoOM paboThbl

AyauTOpHbIe 3aHATUA
JIEKUMOHHbIE 3aHATHA
MpakTnyecKkne 3aHATHA
JlabopaTopHble 3aHATHA

CamocToaTenbHas paboTa
KypcoBas paboTta

lNpomMexxyToyHas aTtTecTtaums
Yacbl Ha KOHTPO/Ib

Bcero

CemecTtp 4 Cemectp 5 Bcero
32 50 82
32 34 66
0
16 16
40 22 62
0
0 36 36
36 36
72 108 180

13.1. CopgeprkaHne JUCLUUNIUHDI

n/n

HanmeHoBaHue
pasgena
ANCLUUMINHDI

OCHOBHbIEe MOHATMA U
onpezeneHua Teopum
MHDOPMALMOHHbIX
MpoLEeCCOB U CUCTEM

MaTtemaTnyecKkoe
MozenmpoBaHMe
MHMOPMaLMOHHbIX
NpoLECCoB 1 CUCTEM

CopeprkaHue pasaena AUCUMUNIIMHDI

Jlekummn

UcTopuyecKkana cnpasKka. TepMMHOIOMMUA
Teopun cuctem. Moaxoabl K Knaccudukaumm
cnctem. CBOMCTBA (3aKOHOMEPHOCTH)
cmcteM. OCOGEHHOCTU CMCTEMHOrO noaxoaa
M CUCTEMHOro aHanu3a. CMCTeMHble MOHATUA
MH(OpPMaLMOHHOr O npouecca,
MHMOPMaLMOHHOM TEXHOIOTUM,
MH(OPMALMOHHOM CUCTEMBI.

O6wue noaxoabl K MaTeMaTUUYECKOMY
MOZENIMPOBaHMI0 c1cTeM. KaHoHUYeckoe
npeacTaBieHne MHAPOPMALMOHHOM CUCTEMbI.
Kputepuu KayectBa MHbDOPMaLMOHHOM
cucteMbl. Kputepun s3bpeKTMBHOCTH
byHKUMOHUPOBaHUA MHDOPMALMOHHOM
CUCTEMbI. TE@OPETUKO-MHOXECTBEHHbIE
MozeniM MHPOPMaLMOHHbIX cucTeM. Cuctema
KaK OTHOLUeHMe Ha abCTpPaKTHbIX
MHOXecTBax. BpemeHHble, anrebpanyeckue
U (PYHKLMOHANbHbIE CUCTEMBI.
MogenupoBaHMe cuctem cetamu lMeTpu.
MozenupoBaHme annapaTHOro obecneyeHus
BbIYUC/IUTESIbHBIX CUCTEM.

Peanusauma pasgena
ANCUMMNNMHBI C
MOMOLLLbIO OHMAMH-
Kypca, JYMK

Kypc: Teopusa
MHMOPMALMOHHDBIX
NpOoLIeCcCcoB U
cructem-2023(vsu.ru)

Kypc: Teopus
MHMOPMALMOHHbIX
NpOoLIeCCOoB U
cnctem-2023(vsu.ru)



n/n HanmeHoBaHue

paszena
JMCLUMNNHDI

MeToabl 1 Mogenm
onucaHus
(npeactaBneHuUs)
CUCTEM.

MeTozbl aHaM3a
(OUEHKM)
MHDOPMALMOHHbIX
CUCTEM.

ANCKpeTHble U
HenpepbIBHblE
CUCTEMbI Mepeaayu
MHpopMaLmm

MexnpegMeTHble
NPUIOXKEHNA TEOPUN
MHDOPMALMOHHbIX
npoLeccoB M CUCTEM

MaTtemaTnyeckoe
MoJe nmpoBaHue
CJIyYaMHbIX BENYMH

CopeprkaHue pasaena AUCUMUNIMHDI

KauyecTBeHHble MeToAbl ONUCAHUA CUCTEM.
Mogenv npoueccoB M CUCTEM Ha OCHOBE
[EKOMMNO3MLUMM M arpermpoBaHus. O6BbEKTHO-
OpPMEHTUPOBAHHOE MOAE/IMPOBAaHME
MHDOPMALMOHHBIX MPOLLECCOB U CUCTEM
anarpammamm UML. TpoueccHo-
OpPMEHTUPOBAHHOE MOAE/IMPOBAaHME
MHMOOPMALMOHHbBIX MPOLIECCOB U CUCTEM.
KonunyectseHHOe onmcaHue
MHMOPMALMOHHbBIX NPOLECCOB U CUCTEM.

MHorokputepmaibHasa oLeHKa CUCTEM B
ycnoBuax onpeaenéHHoctm. OueHka
CJI0XKHbIX CUCTEM Ha OCHOBE TEOpUM
nonesHocTun. OueHKa CNOXKHbIX CUCTEM B
YC/IOBUAX PUCKA Ha OCHOBE TEOpMM
nonesHocTun. OueHKa CNOXKHbIX CUCTEM B
YCNI0BUAX HeonpeaeNéHHOCTU. AHanu3
MHPOPMALMOHHbIX CUCTEM Ha OCHOBE
KOMMJIEKCHOIO MPMMEHEHUA KayeCTBEHHbIX U
KOJIMYECTBEHHbIX CUCTEMHbIX METO/0B.
MeToabl CTaTUCTUYECKOM OLEHKM
MHPOPMALMOHHBIX CUCTEM.

OCHOBHbIE MOHATUA U onpeaenenus -
3HTpONMA, CpeaHAA B3aMMHaA 1 cpeaHAas
CO6CTBEHHAA MHMOPMaLMA, M3BbITOYHOCTb,
OMTUMa/bHbIM KOJ, MPOMYCKHas CMOCOGHOCTb
KaHaJla CBA3M.

CuUcTeMbl CBA3M (MOHATUE M KoLENnTyasibHasA
mozesib MHDOPMaLMOHHOro KOHMMKTA).
BronHpopmaTHKa (MpoeKT
"MunToxoHapuanbHana Eea”). N'ymaHuTapHas
cdepa (rapMOHMYECKUM aHaIM3
My3bIKa/IbHOrO NPOU3BEAEHMSA)

JlabopaTopHble paboThbl

M3yyeHUe OCHOBHbIX METOZOB MOJyYEHUA
C/lyYaMHbIX BE/IMYMH U a/ITOPUTMOB MX
MoZzenupoBaHusa. Co3faHuMe MPOrpamMHbIX
ZATYMKOB CJIyHaMHbIX BEIMYUH B cpeae
nporpammMmMpoBaHmMA

Peanusauus pasgena
AUCUMIMINHBI C
MOMOLLLbIO OHMAMH-
Kypca, JYMK

Kypc: Teopusa
MHMOPMaLMOHHbBIX
NpOLIeCCOoB U
cnctem-2023(vsu.ru)

Kypc: Teopusa
MHMOPMALMOHHDBIX
NpOLLeCCOB U
crctem-2023(vsu.ru)

Kypc: Teopua
MH(OPMaLMOHHBIX
npoLeccoB 1
cructem-2023(vsu.ru)

Kypc: Teopus
MH(OPMaLMOHHBIX
npoLeccoB 1
cnctem-2023(vsu.ru)

Kypc: Teopus
MHMDOPMaLMOHHbIX
NpOoLIecCcoB M
cuctem-2023(vsu.ru)



n/n

HanmeHoBaHue
pasgena
ANCUUMINHDI

MaTtemaTtuyeckoe
moaenMpoBaHme
C/ly4aMHbIX
npoLeccos

MaTtemartmyeckoe
moaenMpoBaHme
JIMHEMHBIX CUCTEM

CraTuctuyeckme
SKCNEPUMEHTDbI Ha
3BM

MogennpoBaHue
NpoCTeMLLEero noToka

CoaepkaHue pasaesia AUCUMUNIIUHDI

M3y‘-|eHl/Ie OCHOBHbIX METOA0B MNOJIy4YeHUA
CﬂyqaﬁHbIX npoueccos U aJIrOPpUTMOB UX
Moe/IMpoBaHNA.

M3y4yeHne OCHOBHbIX METO/I0B MOCTPOEHMS
mozenem IMHEMHbIX CMCTEM Ha 6ase
MHTEerpasa cBepTku. Ha ocHoBe
npuMBeAeHHbIX MPMMEPOB peaim3aLmm
NPOrpamMHbIX JAaTYMKOB B Cpeje
NpOrpaMMMpPOBaHMSA , BbINOJIHAETCS
MOCTPOEHWE MOZENMPYIOLMX MPOrpamMM ANs
MccNeloBaHUA JIMHENHBIX CUCTEM.

M3yyeHne OCHOBHbIX METOJOB NpoBeZAeHMs
CTaTUCTMYECKMX IKCNEPUMEHTOB Ha
npUMepe NoCTPOEHUA MPOrpamMm B cpese
nporpammupoBaHus Python.

M3y4nTb CBOMCTBA M XapaKTePUCTMKM
npocTemiero notoka. CpaBHUTb
TEOPETUYECKUE M MOAE/IbHbIE 3HAYEHMA
MOJIy4EHHbIX XapaKTepucTuK. Ha npumepe
MoCTPOEeHMA Nporpamm B cpege Python.

13.2. TeMmbl (pa3aenbl) AUCUMUM/IMHBI U BUAbI 3aHATHUM

Ne
n/n

HanmeHoBaHMe
TeMbl (pa3aena)

OCHOBHblE 8

NMOHATUA U
onpeaeneHus
TEOpUH
MHMOPMaLMOHHBIX
npoLeccoB 1
cUCTEM

MaTtemarnyeckoe 15

MoZeIMpoBaHue
MHDOPMaLMOHHbIX
NpoLEeCCoB M
cHUcTEM

JIEKUMOHHbIE
3aHATUA

lNpakTnyeckue
3aHATUA

JlabopaTopHble
3aHATHA

Peanusauus pasgena
AUCUMIMINHBI C
MOMOLLLbIO OHMAMH-
Kypca, JYMK

Kypc: Teopusa
MHMOPMaLMOHHbBIX
NpOLIeCCOoB U
cnctem-2023(vsu.ru)

Kypc: Teopusa
MHMOPMaLMOHHbIX
NpOLIeCCOoB U
cructem-2023(vsu.ru)

Kypc: Teopus
MHMOPMALMOHHbBIX
NpOoLIeCCOoB U
cnctem-2023(vsu.ru)

Kypc: Teopusa
MHMOPMALMOHHbBIX
NpOLLeCCOB U
cructem-2023(vsu.ru)

CamocToATeIbHasA Bcero
pa6oTa

10 18
12 35



Ne HanmeHoBaHHWe JlekumoHHble  TpakTnyeckme  JlabopatopHble  CamocTtosaTesnbHasa  Bcero
n/n Tembl (pa3gena) 3aHATHA 3aHATHA 3aHATMA pa6oTa

3 MeTtoabl U mopgenn 13 0 10 23
onMcaHus
(npeactaBneHmA)
CUCTEM.

4 MeToabl aHanM3a 14 0 12 26
(oueHKM)
MHMOPMALMOHHbIX
CUCTEM.

5 JANCKpeTHble 1 8 8 10 26
HenpepbIBHbIE
cUCTEMBI
nepeaayu
MHdOopMmauun

6 MexnpeameTHble 8 0 8 16
NPUNOKEHUA
TEOpUMU
MHMOPMaLMOHHbIX
npoL,eccoB 1
cUcTeEM

66 0 16 62 144

14. MeTogmM4yeckue ykasaHuA pnA o6yqarou.u4xca no OCBOEHUNIO ANCUUNJIUHDI

BHeayaMTOpHas camocToATe IbHas paboTa CTYAEHTOB BK/IOYAET NPOpaboTKy MaTEPMAJIOB JIEKLMHI,
U3y4YeHMe PEKOMEHA0BAHHOM MTEepaTypbl, NOArOTOBKY K J1abopaTOPHbIM PaboTam M MX 3aLUMTAM,
MOArOTOBKY K YCTHOMY OMPOCY, 3a4EeTy U SK3aMeHYy.

CamocToaTenbHaa paboTa B ayAUTOPMM BbINOJHAETCA NOJ HENOCPEACTBEHHbIM PYKOBOACTBOM
npenogaBartens. Ans noBblleHUA 3PEKTUBHOCTU PYKOBOACTBA NPU NMPOBeAEHUM 1abopaToOpHbIX
3aHATMM, NPU3BAHHbBIX 06ECMEYUTb BbIGOPOYHOE MCMOJIb30BaHME JIEKLMOHHOIO MaTepuana Anisa 6onee
rly60KOro U3y4yeHus oTAesIbHbIX pasfaesioB ANUCUMINIMHDI MPU PELLEHMM COOTBETCTBYIOLMX MPAKTUYECKMX
3ajau.

K na60paTopr|M 3aHATHUAM CTYAEHTbI 40J1XKHbl M3Y4YNTb TeOpeTVI‘-IeCKVIIjI MaTepuan I'Ipe,D,MeTHOl\;I obnactu.

15. MNepeyeHb OCHOBHOM U AOMOJIHUTENIbLHOM IMTEpPATypbl, PeCYypCOB MHTEPHET, HEO6XOAUMbIX
ANA OCBOEHUA AUCUMMNIUHDI

Neo MCTOYHMK
n/n
1 LWKyHauH, C. 3. Teopma MHDOPMaLMOHHbBIX MPOLECCOB M CUCTEM : y4ebHoe nocobue / C. 3.

LWKyHauH, B. L. bepmkawsuan. — Mocksa : FopHada KHura, 2012. — 474 c. — ISBN
978-5-98672-285-6. — TEKCT : 3NEKTPOHHbIM // JlaHb : 3/IEKTPOHHO-6UB/IMOTEYHAA CUCTEMA. —
URL: https://e.lanbook.com/book/66458— Pex1m aocTyna: Ans aBTOPM3. NOJib30BaTeNIEN.



MCTOYHMK

Koponés, C. H. Teopma MHMOPMaLMOHHBIX NPOLLECCOB M CUCTEM : y4ebHoe nocobue / C. H.
Koponés, A. A. AnekcaHapoB. — CaHkT-leTepbypr : BI'TY "BoeHmex” um. A.®. YctmHoBa, 2018.
— 103 c. — ISBN 978-5-907054-05-9. — TEKCT : 3/IEKTPOHHbIN // JlaHb : 3NEKTPOHHO-
o6ubnmnoteyHasa cmctema. — URL: https://e.lanbook.com/book/ 122065

YepHbiwes, A. b. Teopusa MHHOPMALMOHHbBIX MPOLECCOB M CUCTEM : yyebHoe nocobue / A. b.
YepHbiwes, B. ®. AHTOHOB, I'. b. CytoHoBa. — CtaBponosb : CKOY, 2015. — 169 c. — TeKcT :
3NEKTPOHHDbIM // JlaHb : 3NEKTPOHHO-6MBMOTEYHasA cucTema. — URL:
https://e.lanbook.com/book/155262 — Pexum AocTyna: A8 aBTOPU3. NoJIb30BaTeNEN.

Teopua MHDOPMALMOHHbBIX MPOLLECCOB M CUCTEM : y4ebHoe nocobue / P. K. JInteak, O. U. J1o3uH,
C. H. Wwpo6okoea, C. IN. BopobbeB. — HoBouepkacck : OPIMY (HMW), 2022. — 71 c. — ISBN
978-5-9997-0806-9. — TeKCT : 3/IeKTPOHHbIM // JlaHb : 3NEKTPOHHO-6MBIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/292250

OBcAaHHMKOB, A. C. Teopua MHDOPMALIMOHHBIX MPOLECCOB U CUCTEM : Y4EeOHMK / A. C.
OBcAHHMKOB. — Camapa : MIYTH, 2019. — 274 c. — TEKCT : SNEKTPOHHbIM // JlaHb :
3/IeKTPOHHOO6MGMOTEYHan cnctema. — URL: https://e.lanbook.com/book/223301

6) AOMNONHMTEIbHAA MTepaTypa:

Ne
n/n

MCcTOYHMK

Bacapa6, M. A. LUndpoBas 06paboTKa CUrHanoB 1 M306pakeHM B paamobm3nYeCcKmnx
NpUIOXKeHuax : MoHorpadusa / M. A. bacapa6, B. K. Bonoctok, O. B. F'opsYkMH. — MOCKBa :
OUBMATINT, 2007. — 544 c. — ISBN 978-5-9221-0871-3. — TeKCT : 3N€KTPOHHbIM // JlaHb :
3JIEKTPOHHO-6UBMOTEYHan cuctemMa. — URL: https://e.lanbook.com/book/2215

XpeHHuKoB, A. 0. BBegeHne B KBAHTOBYHO TEOPMIO MH(OPMaLyK : y4ebHUK / A. H0. XpeHHMKOB.
— MockBa : ®U3MATJINT, 2008. — 284 c. — ISBN 978-5-9221-0951-2. — TeKCT : 3NEKTPOHHbIM //
J1aHb : 3N1EKTPOHHO-6MGAMOTEeYHaA cuctema. — URL: https://e.lanbook.com/book/2176

B) MH(OPMALMOHHbIE 3/IEKTPOHHO-06pa30BaTe/IbHbIE PeCcypChbl:

Ne n/n

MCTOYHMK

JneKTpoHHaa o6ubamMoTeka http://www.iprbookshop.ru/85987.html

EzamHoe oKHO JocTyna K obpa3oBaTesibHbIM pecypcam http://window.edu.ru/

lib.vsu.ru 3HB BIry

16. NMepe4veHb y‘-IE6HO-MeTO,DM‘-IECKOFO o6ecneyvyeHna gns CaMOCTOATE/IbHOM pa60Tbl


http://www.iprbookshop.ru/85987.html
http://window.edu.ru/

Nen/n  MCTOYHMK
1 Memoduuyeckue ykazaHus K 8bIN0JIHeHU0 1abopamopHbIX pabom (8 3/1eKMPOHHOM BUde)

2 MemoduyecKue yKa3aHusA K 8bIN0JIHEHUIo Kypcosol pabomel (8 371eKMpoHHOM sude)

17. O6pasoBaTtesibHble TeXHOJ/IOrMM, UCNOJIb3yeMble Npu peanunsaumm y4e6HOM AUCUMMIUHDI,
BKJ/Il0Mas AMCTaHUMOHHble obpa3oBaTesibHble TexHosormu (A40T), anekTpoHHoe oby4veHue (30),
CMellaHHoe oby4yeHHe):

AnCcTaHUMOHHbIE 06pa3oBaTesibHble TexHonornmn (A0T), anekTpoHHoe obyyeHune (30), cMmeluaHHoe
0by4yeHune, MATLAB “Total Academic Headcount - 25”.

18. MaTepuasbHO-TEXHUYECKOe obecnevyeHue AUCLMUMNIINHDI:

KomnbtoTepHble Knacchl hakyibTeTa KOMNbIOTEPHBIX HAYK, MPOEKTOP A/ AEMOHCTpaLmm
TEOPETMYECKOro MaTepmana.

19. OueHoYHble cpeacTBa 4/19 NpoBeAEHMA TEeKyLen M MPOMEXKYTOYHOM aTTecTauMM

MopsAAOK OLEHKM OCBOEHMS 06YYaloLMMMCA Y4e6HOro MaTtepuana onpeaensetcsa COoAep)KaHMEM
c/leayoLWmx pasaesoB AUMCUMNIUHDI:

No Pazpensbl Kopa Kopg OueHoYHble CpeAcTBa ANA TEKYLLEN
n/n ANCUMMNIINHbI KoMneTeHuun MHAMKaTOopa aTTecTaumm

(Moaynu)
1 1,2.3,4,5,6 OnK-1 OnK-1.1 OT14yeT nabopatopHbIX paboT,

TecTupoBaHue, KypcoBas paborta,
OTBET Ha 3a4eTe, OTBET Ha
3K3aMeHe

2 1,2,3.4,5,6 OnK-1 OnK-1.3 OT14yeT nabopatopHbIX paboT,
TecTupoBaHue, KypcoBas paboTa,
OTBET Ha 3a4eTe, OTBET Ha
3K3aMeHe

MNpomeKyTouHaa aTTectaumsa

®opma KoHTpons - 3ayeT,KypcoBas paboTa,dK3aMeH
OueHoYHble cpeAcTBa A5 MPOMEXKYTOYHOM aTTecTaumm
19.1. 3apgaHue Ha KypcoBylo pa6oTy

KypcoBas pa6oTa COCTOMT M3 ABYX 3alaHWM, KaxkJ0e U3 KOTOpbIX NpeAcTaBsiAaeT coboi pedepaTMBHoe
uccnesoBaHWe Hay4YHoOM MTepaTypbl. BbiGop 3aaHus - o nocaeaHen umMdpe 3a4eTku.

3aganue 1.

"MHbOopMauMOoHHbIE Mepbl'”.

1. /6. P. Xaptim

2. /7. H. BuHepa u K. lUeHHOHa
3. /8. A. Konmoroposa

4./9. 0. Wperaepa

5./0. A. XapkeBnua



B KypcoBoM pa6oTe A0/IKHbl 6bITb MAKCMMAJIbHO MOJIHO OMMCaHa 3aaHHas Mepa A/ USMEPEHMS
Ko/MyecTBa MHbDOpMaLuuK. Jns KaxkAoM Mepbl JOIKEH 6biTb NpUBEAEH NPUMEP NoAcYeTa KoIMYecTBa
UHbOpMaLMK. B KauecTBe NprmMepa MOXKHO NpeaCcTaBUTb UMEHHO Ty 3aJa4y, KOTOPYIO peluan KaxKapbii
yYeHbli, Koraa hopMyIMpoBasl KOHKPETHYO Mepy. lMpUBETCTBYETCS OMMCaHWEe MyTM, MO KOTOPOMY LWEN
y4eHbI B npouecce hopMy/IMPOBaHUS CBOEI0 OTKPbITHA.

3agaHue 2.

CTpyKTypa M Knaccudukauma mMHbopMaumMoHHbix cuctem (MQ)
MNpoueccokl B UC

Hu3HeHHbIM umkn UC

Jtanbl pa3suTtma UC

MHTeNNeKTyabHble TEXHONOTMU LUGDPOBOM SKOHOMMKM

UT umdpoBoro npeanpmaTma

Big data

MCKYCCTBEHHBIM MHTENNEKT

MalumHHoe oby4veHue

(1)0. Data mining

© VN U A WN-=

—_

19.2. MpuMepHbIM NepevYeHb BOMPOCOB ANA NOATOTOBKM K 3a4eTy
1. Teopua cucTem, UCTOPUA Pa3BUTUA M OCHOBHble 3ajayn. KubepHeTmKa. MoHATME CUCTEMDI.

2. MHdOopMaLMOHHAA cucTeMa M ee abCTPaKTHble 06beKTbl. DNIEMEHT, MOACUCTEMA, CTPYKTypa
CUCTEMbI, LIeJIOCTHOCTb CUCTEMbI (SMEPAKEHTHOCTb), FrETEPOreHHOCTb, MHOTOMEPHOCTb,
MHOFOKpUTEPUA/IbHOCTb, C/IOXKHAA CUCTEMA, CUCTEMHDINM NOAXOA,.

3. CTPYKTYPHbIM 1 (DYHKLMOHA/IbHbIM NOAX0bl K PACCMOTPEHUIO CBOMCTB CUCTEMBI.
4. OyHKUMOHabHbIE MOHATUA TEOpUM CUCTEM. BXoa U BbIXOZd, COCTOAHME.

5. AUCKpeTHas M HenpepbiBHAsA BO BPeMeHM cucTeMa. KOHEYHbIM aBTOMaT, KOHEeYHOMEepHas
cuctema. OCHOBHble 3a4a4M TeoprM MHPOPMALMOHHBIX CUCTEM.

6. MoHATHE MH(DOPMALMOHHOM CUCTEMbI, ee CTPYKTypa. OCHOBHbIE KOMMOHEHTbI MH(OPMALMOHHOM
cucTeMbl. Knaccudumkaums MHPOPMALMOHHbBIX CUCTEM.

7. CTpyKTypHOe onucaHue cuctem. CTpYKTypa C HE3aBMCHMMbIMU JIMHUSAMM CBA3M, C
nocnejoBaTe/lbHbIM OMPOCOM MCTOYHUKOB MHOPMAaLMKM, afpecHas cuctema c6opa MHGopMaLmu.

8. OueHKa KavecTBa MH(OPMALIMOHHOM CUCTEMbI. MaTpuLa CONPAXEHHOCTH, €€ XapaKTEPUCTUKM.

9. A3bIKM ONMCaHUA MHMOPMALMOHHBIX CUCTEM: Hymepaumu, uaeHTMdMKaTopoB, hopMaTHOro TMNa,
NO3MLMOHHOI0 TUMA, APEBOBMAHOIO TUMA, C FPAMMAaTUYECKMM CTPOEM, HOPMUPOBaHHbIM M
€CTEeCTBEHHbIM A3bIK.

10. ®opmmpoBaHMe MHMDOPMALMOHHOM CMCTEMbI. JTamnbl pa3paboTKM CUCTEMbI. BbipaboTka
cTpatermm aHasimsa, NPoOeKTUPOBaHMA, KOAMPOBaHMA TECTUPOBAHMA M OT/IAJKM.

11. CUCTEMHBIM aHanu3. CTPYKTYPHbIM CUCTEMHbIM aHa/M3, ero 3agayu. OYHKLUMOHA/bHbIM aHa M3,
12. KayecTBeHHbIE M KONMYECTBEHHbIE METOAbl ONMUCAHUA CUCTEM.

13. KnbepHeTMyecKkmi noaxos K OnMCaHMIO CUCTEM.

14. IntHammnyeckoe onmcaHne MHMOOPMALUOHHOM CUCTEMBI.

15. KaHoHM4YecKoe npeacTaBneHne MHOPMaLMOHHOM CUCTEMBI.

16. HenpepbIBHO-AeTEPMUHMPOBAHHbIE MOLE/IM CUCTEM MX NMPUMEHEHME.

17. ArperaTHoe onmMcaHue CUCTEM.

18. HenpepblBHO-AeTEPMMHUPOBAHHbIE CUCTEMBI.



19. AUCKpeTHO-AeTEPMUHUPOBAHHbIE CUCTEMbI. ABTOMAThI.

20. HenpepbIBHO-CTOXaCTUYECKUE CUCTEMBI.

21. KOMOMHMpPOBaHHbIE MOAENN CUCTEM.

22. OnucaHMe CUCTEM C NMOMOLLBbIO TEOPUM MAPKOBCKMUX CJly4aMHbIX NPOLECCOB.
23. MoToKM cobbITHI. CayvamHble, MYacCOHOBCKME MOTOKM.

24. INCKpeTHble MapKOBCKME Lienu.

25. dproauyeckue 1 noraowarLlme uenm Mapkosa.

26. HenpepbiBHble MapKOBCKME LENM.

27. TvnoBble rpadbl COCTOAHUIM cUCTeMbI. lpouecchl rM6esn U pasMHOXKEHMA.
28. HemMapKoBCKME CJ/lydaMHble MPOLECChbl, KOTOPbIE MOXHO CBECTM K MapKOBCKMM.
29. MpnnoxkeHma MapKOBCKMX MpoLECCOoB.

30. Cetn MeTpm. MpocTtas ceTb MNeTpu. ABTOMaTHasA ceTb lNeTpu.

19.3. MpuMepHbIM NepeyeHb BONMPOCOB A1 NOArOTOBKM K 3K3aMeHy

11. TepMMHONOINA TEOPUM CUCTEM.

12. TMoaxoabl K KnaccMdUKaLum CUCTEM.

13. CBOMCTBa (3aKOHOMEPHOCTM) CUCTEM.

14. OCOBGEHHOCTM CMCTEMHOrO MOAXOAA M CMCTEMHOMO aHaau3a.

15. CMCTeMHble MOHATMA MHMOPMALMOHHOIo npouecca

16. CUCTEMHbIE MOHATMSA MHDOPMALMOHHOM TEXHOIOTMM

17. CUCTeMHble NOHATUA MHGMOPMALMOHHOM CUCTEMBI.

18. O6wue noaxoabl K MaTEMAaTUYECKOMY MOZLEMPOBAHUI0 CUCTEM.

19. KaHoHM4eckoe npegcTaB/ieHMe MHMDOPMALMOHHOM CUCTEMBI.

20. Kputepmu KavectBa MH(OPMALMOHHOM CHUCTEMbI.

21. Kputepmun 3cdeKTMBHOCTU (DYHKLUMOHUPOBAHMA MHMDOPMALIMOHHOM CUCTEMBI.

22. TeOopeTMKO-MHOXeCTBEHHbIE MOAeM MH(OPMALMOHHBIX CUCTEM.

23. CucTema Kak OTHOLLEHME Ha aBCTPaKTHbIX MHOXKECTBaXx.

24. BpeMeHHble, anrebpanyeckme u (pyHKUMOHaIbHbIE CUCTEMDI.

25. MogenvpoBaHue cucTem ceTamm lNeTpu.

26. MogenvpoBaHue annapaTHOro obecneyeHmsa BblYUCUTESIbHBIX CUCTEM.

27. MpuHATUE pelleHn KaK 3aZa4a CUCTEMHOI0 aHa/IM3a.

28. KayecTBeHHble METOAbl OMMCAHUA CUCTEM.

29. Mogaenu npoueccoB M CUCTEM Ha OCHOBE AEKOMMO3MLUMKU U arpermpoBaHus.

30. O6BEKTHO-OPUEHTUPOBAHHOE MOAENMPOBaHUE MH(MOPMALIMOHHBIX MPOLECCOB U CUCTEM
avnarpammamm UML.

31. TlpoueccHo-O0pUEHTUPOBAHHOE MOJENMPOBaHME MH(POPMALIMOHHBIX MPOLECCOB M CUCTEM.

32. KonuuyectBeHHoe onmcaHWe MH(MOPMALMOHHBIX NMPOLECCOB U CUCTEM.

33. MHOroKpuTepmasbHasa OLEeHKa CUMCTEM B YCNOBMAX ONpeaeEHHOCTM.

34. OueHKa C/IO¥HbIX CUCTEM Ha OCHOBE TEOPMM MOJIE3HOCTY.

35. OueHKa CNOXHbIX CUCTEM B YCJIOBUAX PMCKA HA OCHOBE TEOPMM NOJIE3HOCTM.

36. OueHKa C/IO¥HbIX CUCTEM B YCJIOBUAX HeonpeaenéHHOCTU.

37. AHann3 MHMOOPMALMOHHBIX CUCTEM Ha OCHOBE KOMIJIEKCHOrO MPUMEHEHMA KauyeCTBEHHbIX M
KOJIMYECTBEHHbIX CUCTEMHbBIX METOZ0B.

38. MeTtoabl CTaTUCTUYECKOM OLEHKU MHMDOPMALIMOHHBIX CUCTEM.

20 TuvnoBble OUuEeHOYHble cpeactBa U MeTogmnMydeCcKne Mmatepuarsibl, onpegenarwme npouenypbl
oueHnBaHUA



20.1 TeKywWMM KOHTPO/Ib YCNEBAEMOCTH

BbicTaBNsETCA OLEHKA «3a4TEHO>» U/ «HE 3a4YTEHO>» MO J1TAaBopaTOPHbIM paboTaM BCeM AUCUMMIMHBI. K
caye 3a4veTa M dK3amMeHa AOoNyCKalTCA CTyAeHTbl, caaswme 100% nabopaTopHbIX paborT,
3ana1aHMpoOBaHHbIX B COOTBETCTBYOLWEM cemecTpe. O6Las «3a4TeHo» (3a4eT) IMBOo OueHKa B Gannax
(3K3ameH) BbICTaBAAETCA NMpr ycioBun caayum 100% nabopaTtopHbIX paboT, YMEHWMM CBA3bIBaTb TEOPMIO C
NpaKTMKOM U oTBeTe Ha 60% YCTHbIX BONPOCOB Ha MTOroBOM aTTecTtaummn. OUeHKa «He

3a4TeHo» / «<Hey0BeTBOPUTE/IbHO» BbICTABAAETCA MPU He cAade 1abopaTopHbIX paboT B MOJIHOM obbeme,
He BNaZeHMEM MOHATUMHBIM annapaToM NPEAMETHOM 061aCTU AUCUMIJIMHBI, a TAKXKe NMPU OTBETE MEHEE
YyeM Ha 60% yCTHbIX BOMPOCOB.

Mpu oLEeHWBaHWMM pe3y/IbTAaTOB YCTHOrO ONpoca M 3alMTbl JA6OPATOPHbIX paboT UCMOJIb3yeTCA
KayeCTBEHHas LKa/a OLEHOK.

20.1.1. MpuMepHbIM NepeyeHb 3aJaHUM OJ1S NMOATOTOBKU K TeCTUPOBaHMIO

1. OCHOBHbIMM COCTaBAANLLMMM MHPOPMALIMOHHOMO MpoLecca ABAsATCA: 1) XpaHeHWe MHpOopMaLmK;
2) nepeaava MHdopMaumm; 3) 06paboTKa MHDOpPMaUMK; 4) nonyvyeHne MHGOpP-maumu; 5)
onTUMM3auma MHpopMaumum

o]

3,4,5
1,3,5
2,3,4
1,2,3

O

o]

O

2. - COBOKYMHOCTb Ofepauui, CrpynnupoBaHHbIX MO OnpeAeseHHOMY Mpu-

3HaKy

o

Mopgnpouecc
QOyHKUMA

@]

o]

Mpouecc
JaHHble

o

3. Mo BpemMeHu MHPOPMALMOHHbIE NPOLIECCHl AeNATCA Ha: 1) YC/IOBHO-MOCTOAHHbIE; 2) HENPEPbIBHbIE;
3) nepemMeHHble; 4) AUCKpPETHble

O

1,3
2,4

1,2,3
1,3,4

o]

o

o]

4. MHbOpMaLmK noZpasymeBaeT npeobpasoBaHMe ee K BMAY, OTJIMYHOMY OT MCXOZAHOM
opMbl MM cogeprkaHnsa MHbopmaLmm

o Nepepava



o MonyyeHne
o ObpaboTKa
o XpaHeHue

5. - 3TO COBOKYINHOCTb 3aBMCMMOCTEN CBOMCTB O4HOI0o 3/1EMEHTa OT CBOWCTB APpyrmx
3JIEMEHTOB CUCTEMDI

o]

CBA3b
apxuTeKTypa

O

[e]

CTPYKTypa
OTHOLLEHMSA

o]

6. — CBA3aHHAs COBOKYMHOCTb (MYHKLMM, B XOA4€ BbIMNOJIHEHUSA KOTOPOM No-TPe6AnTCA
onpegeneHHble MHPOPMaLMOHHbIE PeCYpCbl UAM NPOAYKTbI, YCAYru, NpeAcTaB/ifA-lowasa LeHHOCTb
AnAa notpebutens

O

CTPYKTYpPHbIM aHa/M3
QOyHKUMOHa/IbHaA CTPYKTypa
CUCTEMHBIM aHann3
MHdOpMaLMOHHDBIM npoLecc

o]

O

o]

7. o MHOXeCTBY Ha4a/ibHbIX MHTEPBAJIOB MH(OPMaLMOHHbIE NMPOLECChl AenAaTca Ha: 1) €
6ECKOHEYHbIM YMC/IOM COCTOSIHUM; 2) C NMOCNEACTBMEM; 3) C KOHEYHBIM YMCIOM COCTOSHWUM; 4) 6e3
nocseAcTBuA

8. Mo cnocoby BblpaxeHUa MHDOpMaLMOHHbIE NMpoLecchl Aenartca Ha: 1) umdpoBble; 2) nepBUYHbIe; 3)
andasuTHble; 4) rpadmyeckme; 5) Bxoaawme; 6) CMeLaHHble

o

2,3,4
1,3,4,6

O

[e]

1,2,3,5
1,2,4

o]

o]

B 3aBMCMMOCTH OT XapaKTepa MaTeMaTUYeCKMX CBOMCTB 3Ha4YeHMM BX0O40B 1 BbIXOA0B CUCTEM



pa3nnyatoT cUCTeMbI: 1) AMCKpPETHbIE; 2) OCHOBHbIE; 3) HenpepbiBHble; 4) AONOJHU-TENbHblET,
3

o 1,3,4
0 2,3,4
02,4

10. Pa3/iMyHble TOYKM MPUIONKEHMSA BAMAHUS (BO3AEMCTBUS) CUCTEMbI HA BHELLHIOW Cpejy HasblBaloTCs
CUCTEMBI

O

3/1EMEHTaMM
BXOZlaMM
BbIXOJAaMM

o

O

O

COCTOAHUAMHU

O

20.1.2. MpuMepHbIM NepeyeHb 3alaHMM ANA pelleHUA MPaKTUYeCKux 3ajad

1. OgHokaHanbHasa CMO c oTKasamu npeacTaBasieT CO60M 0AHY TenedOoH-HY JIMHMI0. 3asBKa
(BbI30B), NMpMLLEAWAs B MOMEHT, KOrAa JIMHUA 3aHATa, NOJy-4aeT OTKa3. Bce NoToku cobbiThiM
npocrtenime. MHTeHCHMBHOCTb NoToka X = 0,95 Bbi3oBa B MUHYTY CpeaHAas
NPOAO/IKUTENBHOCTb pasrosopa t = 1 MMH.

Onpeaeﬂume BEPOATHOCTHbIE XapaKTEPUCTUKU CMO B YCTAHOBUBLUEMCA peXnMme pa6OTbI.

2. B ogHokaHanbHyto CMO ¢ 0TKa3amu NocTynaeT NPOCTEMLLMM NOTOK 3a-ABOK C
MHTEHCUBHOCTbIO X = 0,5 3asBKM B MMHYTY. Bpema 06Cy>KMBaHMS 3a8BKM MMeET
nokasartesibHoe pacnpegeneHue ¢ 1,5 MUH.

Onpeaeﬂume BEPOATHOCTHbIE XapaKTEPUCTUKHU CMO B YCTAHOBUBLUEMCA peXMnMme pa6OTbI.

3. B Bbl4MCAUTENILHOM LIEHTPe paboTaeT 5 nepcoHasibHbIx KoMnbtoTepos (MK). MpocTtenwmit
NOTOK 3aZad, nocTtynaroLwmx Ha BL|, tMeeT MHTEeHCUMBHOCTDL J1

¢ 10 3aga4 B Yac. CpegHee Bpems pelleHuA 3aga4m paBHO 12 MMH. 3asABKa NoJly-4aeT oTKas, ec/m
Bce MK 3aHATHI.

Halioume BepoATHOCTHbIE XapaKTEPUCTUKU CUCTEMbI 06CTyKuBaHMA (BL).

4. B ayauTOpCKyto dUpMyY NOCTynaeT NPOCTEMLLIMI NOTOK 3aABOK Ha 06-C/Ty>KMBaHME C
MHTEHCUBHOCTbI0 J1 = 1,5 3asBKM B IeHb. Bpems 06cyKunBaHUA pacnpeaesieHo rno



rMoKasaTe/IbHOMY 3aKOHY W paBHO B CpeAHEM TpeM AHAM. Ayau-Topckasa pupma pacnosaraeT
NATbI0 HE3aBUCUMbIMU ByXranTepamm, BbIMOJIHAK-LUMMU ayAUTOPCKUE MPOBEPKMU
(o6cnykmnBaHUe 3as8BOK). Ouyepeapb 3asBOK He OorpaHu4YeHa. JAucumnianHa odepeam He
persameHTMpoBaHa.

Onpedesiume BEpPOSATHOCTHbIE XapPaKTEPUCTMKM ayAMTOPCKOM (DUPMbl KaK CMCTEMbI MacCOBOrO
06C/yKMBaHUS, paboTatoLLel B CTAaLMOHAPHOM PeXUME.

5. Ha nyHKT TeXoCcMoTpa NnocTynaeT NpoCTeMLLIMI NMOTOK 3asABOK (aBTOMOGM/IEN) MHTEHCMBHOCTM
X = 4 MalLMHbI B Yac. Bpema ocMoTpa pacnpesesieHo no nokasaTe/ibHOMY 3aKOHY M paBHO B
cpefHeM 17 MUH., B o4epean MOXKET HaxoauTbca He 6osiee 5 aBToMo6unen. Onpedesiume
BEPOATHOCTHbIE XapaKTEPMUCTMKM NYHKTA TEXOCMOTPA B YCTAaHOBMBLUEMCA PEXUME.

6. Mcnonb3ymTe ycnoBus 3aga4um 5 (K = 4; 17 MMH.). OiHaKO OrpaHMYEHMS Ha 0Yepe/ib CHATHI.
Bbiqucsiume BEPOATHOCTHbIE XapaKTEPUCTUKM NMYHKTa TEXOCMOTPA B YCTAHOBMBLLEMCS
pexume.

Onpeaeﬂume, 3q)q)eKTMBHO M CHATHUE OrpaHMYEeHMNA Ha AJIMHY o4epeun.

7. B 6yxrantepum npeanpuATUS UMEITCS [iBa Kaccmpa, KaxKAbli M3 KOTOPbIX MOXKET 06C/YKWUTb B
cpegHem 30 coTpyAHMKOB B Yac. MNOTOK COTPYAHMKOB, MOJyYaloLmMX 3apaboTHyo naaTty, -
MPOCTEMLLIMM, C MHTEHCUBHOCTbIO, paBHOM 40 COTPYAHMKOB B Yac. Ouepezb B Kacce He orpaHuyeHa.
AucumnanHa oyepeam He peraiaMeHTMpoBaHa. Bpemsa ob6caykumBaHMA NOAUMHEHO
3KCMOHEHLUMaNbHOMY 3aKOHY pacnpejeneHus.

Bbiyucnume BepoATHOCTHbIE XapaKTepuUCTUKM CMO B CTaLUMOHApHOM pe-KMME M onpeaenmre
LLeNlecoobpasHOCTb NpUEMa TPETbENO KacCupa Ha Npeanpus-TUe, paboTatoLLero C Takom e
NpOM3BOAMTE/IbHOCTbIO, KaK U NepBble ABa.

8. B MHCTpyMeHTaNIbHOM OTAE/IEHUM COOPOYHOro Lexa paboTaloT TpM KnagoBumKa. B cpeaHem 3a 1
MMH. 3a MHCTpyMeHTOM npuxoasaT 0,8 pabouyero 0,8). O6cnyKmMBaHME OAHOro paboyero 3aHUMaEeT y
Knagoswpka 1,0 M1H. Oyepeab He MMeeT orpaHnvyeHus. MN3BeCcTHO, YTO NOTOK paboymx 3a
MHCTPYMEHTOM — MYAaCCOHOBCKUM, a BPEMS 06C/YKMBAHMA MOAYMHEHO SKCMOHEHLUMATIBHOMY
3aKoHy pacrnpegenenmsa. CToMMocTb 1 MMH. paboTbl pabo4dero pasHa 30 4. e., a K1agoBwmKa — 15

a.e.

Hatidume cpepHue notepu Lexa npu LaHHOM OpraHuM3aumu 06C/yKMBAHMS B MHCTPYMEHTa/lbHOM
oTAeNeHUn (CTOMMOCTb NPOCTOS) MPU CTaLMOHAPHOM peXXMMe paboTbl.

9. buneTtHas Kacca paboTtaeT 6e3 nepepbiBa. bunetbl npogaeT oauH Kaccup. CpeaHee BpemMs
06C/YXMBaAHMA - 2 MMH. Ha KaXJoro 4yesioBeKka. CpeiHee YNCJI0 NacCaxKMpPOoB, KeNaroLmx
npr1obpecTn 6MIeTbl B Kacce B TeYeHWe OAHOro yaca, paBHo 20 nacc/4ac. Bce noTokm B cucteme
npocTemiume.



Onpedesiume CpefiHIoN ANMHY OYepeamn, BEPOATHOCTb MNPOCTOA KacCMpa, CpeHee BPeMS HaXOXAeHMs
naccaxupa B 6MNeTHOM Kacce (B ouyepean M Ha 06-CNyKMBaHMMU), CpeHee BPEMS OXMAAHUS B odepean B
YCJ/IOBMAX CTALMOHAPHOIO peXmnma paboTbl Kacchl.

20.1.3.

MpuBeAEHHbIE HMXKe 3a4aHUA PEKOMEHAYeTCS MCMoJib30BaTb NpMU NpoBejeHMH
AMArHoCTUYECKMX paboT A/ OL,@HKM OCTAaTOUYHbIX 3HAHUM NO AUCLUIIJIMHE

OrnkK-1.1

BbiGop oTBeTa

OCHOBHbBIMKM COCTaBAAWMMKW MHPOPMALMOHHOIO npouecca ABnATcA: 1) nepejaya
UHopMauuu; 2) ussneveHue mHgopmauuu; 3) coop MHdopmMaumm; 4) obpaboTka
MHpopmMaLmu; 5) HakoneHrne MHdopmMauum

3,5
3,4,

2,3
2,3

Mo BpeMeHU MHMOPMaLMOHHbBIE NPOLECCHl AENATCA Ha: 1) YC/IOBHO-MOCTOSHHbIE; 2)
HenpepbiBHbIE; 3) NEPEMEHHbIE; 4) AUCKPETHbIE

, 3
, 4
2,3
3,4

AN WN =
_ a0 -

)

MHbOpMaLmM noZpasymeBaeT npeobpasoBaHMe ee K BMAY, OT/IMYHOMY OT MCXOZAHOM
dopmbl MM coaeprkaHua MHgopmaumm

. Nepegayva
. Nony4veHne
. O6bpaboTKa
. XpaHeHue

A WN =

CBA3aJ1 NOHATHNE UH(fJOpMGL{UU C NOHATHEM 3HMponuu

. A.H. Konmoropos
. K. leHHoH

. A.A. XapkeBuny

. 10.A. Wpenaep

A WN =

M3BecTHa MHPOPMALMOHHASA Mepa HeonpeaeIeHHOCTH pesy/ibTaTa NPUHATUA pelleHMs (No

Momceesy H.H.), oTpaxatoLlas CyMMy 3HaHMIM M BO3MOXKHbIX Pe3Y/IbTaTOB NMPUHATOMO
5. pelenus:
a) noBbllWaeT LeHHOCTb MHdOopMaLuKn 06 ynpaBiseMom obbeKkTe (mpouecce)

b) cHMKaeT ueHHOCTb MHGOopMaLMM 06 yrnpaBaseMoOM 0O6beKTe (npouecce)
C) He BAMAET Ha LEeHHOCTb MHdOopMaLuK 06 ynpaBasemMoM 06beKTe (mpouecce)



PasninyHble TOUYKM NpUAOKEHNA BIMAHUA (BO3Ael‘/‘ICTBMH) CHUCTEMbI Ha BHELWHIOK Ccpeay
Ha3bIBalOTCA CHUCTEMDI

. D/IeMEeHTaMM
. BXOoZaMM

. BbIXOZamMM

4. COCTOAHUAMMU

KoHeuHble aBToMaTbl MOZE/IMPYIOT C NMOMOLLbIO ceTer MNeTpu:

WN =

1.
7. 1. Aa
2. HeT - HaobopoT: ceTu MeTpu MOAENMPYIOT KOHEYHbIMM aBTOMaTaMM

1.
3. 3TO - ABE MOAE/IM HUKAK He CBSA3aHHble MeXay Co60M

YpaBHEHUE COCTOSIHMA AMHAMMYECKOM CUCTEMbI NpeACcTaBNAeT co6oM IMHeMHoe
HeogHopoaHoe auddepeHuManbHoe ypaBHeEHWe 7-ro nopagka. B 3Tom cnayyae Hambonee
3¢ PeKTMBHO pelaTtb ero:

a) MeToA0M NnepesaToYHbIX (PYHKLMM

b) MeTogom JlarpaH:ka

C) MeToaoM YebbiweBa

COBOKYMHOCTb aBTOMAaTMYECKOro yrnpaB/AlLWero ycTpoMcTBa U 06beKTa
ynpaB/ieHUA, CBA3aHHbIX M B3aMMOLEMCTBYIOLMUX MEXKAY CO60M B COOTBETCTBUU C
a/IOPUTMOM YINpaB/IeHMA, Ha3biBalOT

A cucteMon aBTOMaTMYeckoro ynpasaeHus (CAY)

b ccTemolt aBToMaTMyeckoro KoHTpos (CAK)

B cuctemolt aBToMaTndeckom 3awmTbl (CA3)

lNMpeo6pasoBaHMe Jlaniaca nosBosasieT

1. 3aMeHuTb onepauumn anddepeHUMPOBaHUA U UHTENPUPOBAHMA ONEePaLMAMM AeNEeHUA U
YMHOXEHMA.

2. M3yumnTb cTatmyeckme npoueccol B CAP.

3. M3yunTb YACTOTHbIE XapaKTEPUCTMKU 3BEHLEB MJIU CUCTEM.

PacueTHas 3agava

CUcTeMa C XapaKTEPUCTMYECKUM YpaBHEHWEM 5p’+2p°-3p+1=0 HeycTonumMBa:

1. .
HeT

°

Aa
12 [pyt KaKOM 3Ha4EHMM NapameTpa a CUCTEMA C XapaKTEPUCTUUYECKUM ypaBHEHUEM
© 2p°+(2-a)p+2=0 yctonumBa [lpuvmep 3anmcu oteBeTa: <5

<2
Pa3BepHyTbIl OTBET

MHbOpMaLMOHHOE onMcaHMe CUCTEMBI - OMMCcaHUe MHMOPMALMOHHBIX CBA3EM KaK CUMCTEMbI C
OKpYy’KatoLlen cpesion, Tak U MOACUCTEM CUCTEMbI. PaspaboTaTb MH(OPMALMOHHOE
onucaHue Ans cuctembl «FOpoACKOM 300MapK». MpeacTaBUTb B BUMAE CTPYKTYPHOM CXEMbI.
MpeactaBuTb B BUAE ceTH MNeTpu.

14 MpeacTaBMTb NPOLECC NOBbILLEHUA LLEHHOCTU MHDOPMALMKM B MOAENN «M3ydeHMe A3bIKa
- MPOIPaMMMPOBAHMA> C MOMOLLbIO anepuOAMYECKOro 3BEHA 2-r0 NopAaKa. [peanoXuTb

CMbIC/10BO€E OrnMncaHMe NoCTOAHHbIX BpEMEHU 3BEHa.

10.

13.

OfnK-1.3

Bbi6op oTBEeTa



13

1416.

15

16.

17.

MepepaTtoyHoM (yHKUMEN 3BEeHa Ha3blBalOT OTHOLWEHMe

1. BxoAHOro c1rHana K BbIXO4HOMY CUTHay

2. BbIX04HOro cMrHana K BXogHOMy CUrHasy

3. Mpeobpa3zoBaHmMs Jlananaca BXOAHOIO CUrHana K npeobpa3oBaHuMio Jlanaaca BbIXO4HOIO
CUrHasa

4. MNpeobpasoBaHMa Jlanaaca BbIXOAHOr0 CUrHana K npeobpa3oBaHuio Jlananaca BXOAHOrO
CUrHana.

AVHaMMYecKasa nepexogHas XapakTepucTMKa ycTaHaB/IMBaeT
1-OYHKUMOHA/IbHYIO CBSI3b MEX Y BbIXOAHbIM M BXOAHbIM CUrHasiom Y=f(X)
2-N3MeHeHue TMMOBOro BXOAHOrO CMrHana B byHKUMM BpemMeHn X=f(t)
3-M3MeHeHMe BbIXO4HOro CUrHana B pyHKLMKU BpeMeHn Y=F(t)

4-QYHKUMOHANIbHYIO CBSI3b MEXAY €MHUYHO-CTYNEHYaToM M eAUHMYHO-MMMYJIbCHOM
dyHKUMEN.

NMpamasa cBa3b 310

* NMNOTOK MH(OPMALIMM OT CUCTEMbI YNPABJIEHMA K 0O BEKTY yNpaB/EeHHUS

* MOTOK MHQOPMaLUMM OT 06bEKTA YMNpaBiEHUA K CUCTEME ynpaBieHUsA

» COBOKYMHOCTb YCTPOMCTB, o6ecneymBatolmx nepegadvy MHMOOPMaUMM K OGbEKTY
ynpaBJ/ieHUA

 COBOKYMHOCTb YCTPOMCTB, 06ecneymBalolmMx nepesady MHbopMaLmm oT 06beKTa
yrnpaBJieHusA

O6paTHas cBA3b 3TO

1- NOTOK MH( OPMaLIMU OT CUCTEMBI YNIPABNEHUA K 06BEKTY yNpaB/eHUA

2- NOTOK MHOpMaLMM OT 06 bEKTa YNpaB/IEHMUA K CUCTEME YyNpaBieHUA

3- COBOKYMHOCTb YCTPOMCTB, 06ecneymBatolmx nepegady MHGOpMauumM K 06beEKTY
yrnpaBJieHusA

4- COBOKYMHOCTb YCTPOMCTB, o6ecneymBalolmx nepegady MHdopMaumm oT 06bekTa
yrnpaBJieHUA.

YKaszaTtb 06/71aCTb M3MEHEHUA T, ANA C/yYas, Koraa ypaBHEHME COCTOAHMSA YaMHMUKA
OMMCbIBAETCA YPaBHEHMEM COCTOAHMA MAaATHUKA

e T,>2T,

e T,=2T,

e T,<2T,

o« T,>2T,

e T,=2T,

o T,<2T,

CooTBeTCTBME MeXKAaYy BUAOM guddepeHuMaibHOro ypaBHeHMA 1 TUMOM 3BEHA
A. dx,/dt=kx, B. x,=k dx,/dt C. x,=k x,
1. YennutenbHole 3BeHbs C
2. AncddepeHumpyowme 3seHbA B
3. NHTerpupytowme 38eHbA A

PacueTHas 3agava



18.

JaHo: B cuctemy c nepeaatoyHoM pyHkumen W(p) = 5(p+10) / (p+1) noaaH BXoaHOM
curHan X(t) =2 cos t

Bonpoc: Hant aMnanTyay BbIXOAHOIO CUrHana (OKpYrimTb 10 AECATbIX).

YKasaHue:

1. Ba)KHO MOMHUTb, YTO JIMHEMHAS CUCTEMA HE U3MEHSET YacTOTY CMrHasa, NPOXOoAALLEro
yepes Heé, c/lefoBaTe/IbHO, Ha BbIXOAE TaKXKe 6yAeT rapMOHMYECKMM CMrHa/l COos-BMAA.
2. Mo nepeaaTo4yHOM (PyHKUMM CUCTEMbI HEo6XoAMMO 3anmcatb ADPYX cucTeMbI.

3. MpeactaButb A®YX B anre6panyeckon cdopme (CyMMa AeMCTBUMTENbHOM M MHUMOM
yacten).

4. Hantn AYX cucteMmsl.

5. HarTu amMmnamTyly BbIXOAHOIO CUMIrHasIa Nno 3ajaHHOM B YCJIOBMM YACTOTE BXOAHOMO
CUrHana.

He 3a6biTb, 4T0 AYX - 3TO TO YMC/I0, BO CKOJIbKO pa3 OT/IMYAETCA aMN/IMTy[a CUMrHala Ha
BbIXOZA€ OT aMINJIMTYAbl CUrHaJIa Ha BXOZeE:

AYX = amnanTyga Bbixoda / aMnimMTyaa BXoaa

6. OKpYr/IMTb YAC/0 40 NEPBOro 3HaKA NOC/e 3anAToM.

OTBET 71,1

PasBepHyTbIl oTBeT

MpeanoXuTb Moaeslb YCTOMYMBOM CUCTEMbI 06ECMEYEHNA SHEpropecypcaMu 3apy6eKHOro
nopeéutens.

19. YKka3aHue: Pa3paboTaTb CTPYKTYPHYIO CXeMy CMCTeMbl. Mcnonb3oBaTb KpUTEPUM
ycTomumBocTh Paycca-l'ypeuua.
OnucaHne AMHaAMMYECKMX CUCTEM Pas/IMYHOM (DU3MYECKOM NMPUPOAbI C NMOMOLLbIO OAHOM M
20. TOM Xe CTPYKTYPHOM CXEMbl M YpPaBHEHUS COCTOAHUSA. MoyeMy 3TO BO3MOXKHO. MpuBecTu

npumep.

20.2 lNMpoMerKyTouyHaa aTTtecTaums

MpomesKyTouHasa aTTecTaumsa NpoBoAMTCA B COOTBETCTBUM C MONIOKEHUEM O MPOMEKYTOYHOM

aTTecTaumm 06y4vatoLMXCsl Mo NporpaMmam BbicLIEro o6pa3oBaHusi. MpomMeKkyTouHas aTtectaums no
MTOraM OCBOEHMSA AMCLMIN/IMHBI NPOBOAMTCS B (hopMe 3aueTa B 4 CEMECTPe M 3K3aMeHa B 5 cemecTpe.
YCNoBUAMKM A5 MOSIOKMUTENIbHOM MTOrOBOM OLIEHKM ABNIAETCA BbINOJIHEHME BCEX SIABOPATOPHbIX PaboT.

K caave 3a4eTta M 3K3ameHa J0NycKalTca CTyeHTbl, caaslume 100% nabopaTopHbIX paborT,

3anJlaHMpoOBaHHbIX B CeMeCTpe.

CooTHOLLIEHMe NnoKasaTesie, KpUTEPUEB M LUKaJIbl OLEHMBAHUSA Pe3y/ibTaToB 06yYEHUS.

npedmemuol obacmu.

YpoBeHb
o Lkana
KpuTtepumn oueHMBaHUA KOMNETEHLMM cpopMMPOBaAHHOCTH OLleHOK
KOMMeTeHLUMM
Obyuarouwjutica sadeem meopemu4ecKUMuU 0CHOBaMU
ducyun/iuHbl, cnocobeH npuMeHAmb meopemuyecKue 3HaHUA .
o Mopoeosebili yposeHb 3aymeHo
Ha npakmuke. Obyyaroujulica, moxem dasame HeNnoJIHbIe
omasembl Ha 0oNoJIHUMe IbHble BONPOCHI.
Obyuaroujutica 0eMoHCMpupyem ompbIBOYHbIE,
¢dpazmeHmapHsle 3HaHUA, donyckaem 2pybble OWUbKU 8 - He 3a4ymeHo




Kputepum oueH1BaHUSA KOMNETEHLUM

YpoBeHb
chOpPMMPOBAHHOCTHU
KomneTeHuMM

LLIkana oueHoK

Obyuyarowyutica 8 nosiHoU mMepe 8/1adeem NOHAMUUHbIM
annapamom ob1acmu UHPOPMAUYUOHHbIX NPOUeccos
(meopemuyecKkumu ocHoBamu QUCYUNJIUHbI), cNOCO6eH
U/IJIl0CMpUpo8ams 0msem NpuMepamu, NPUMeHsAMb
meopemuyeckue 3HaHuA 01 peleHUs NPaKmMuYecKux
3aday

MosbiweHHbIU yposeHb

OmsuyHo

O6yyarowutica sradeem noHAMULUHbIM annapamom
oaHHol obaacmu (meopemuyeckuMu OCHOBAMU
ducyunsiuHbl), cnocobeH opmyIUpoBaAMb OCHOBHbIE
noHAmMuA npedmemHoli obaacmu, HO 3ampyoHaemcs
npusooumb Npumepsbl, Xapakmepusytuwue ocobeHHocmu
UHEOPMAYUOHHbIX NPOYEecco8 U cucmem

ba3zosblili yposeHb

Xopowio

Obyyarowulica Yacmu4yHo Baadeem MeopemuyecKumMu
oCcHOB8amu ducyuNJ/IUHbI, hpazmeHmapHoO cnocobeH
opmMy1upoBamb 0CHOBHbIE NOHAMUSA npedmemHol
obsnacmu, HO 3ampydHAemcsa npusodums NpUMepbI
nocmpoeHua apxumeKmypbl UHHOPMAYUOHHbIX
npoyeccos u cucmem, cucmembl KOMaHO
UHGOPMAYUOHHbIX hpoyeccos

Mopozoabili yposeHb

YdosemsopumesibHO

Obyu4arowulics deMoHCMpUpyem ompbIBOYHbIe,
¢pazmeHmapHsble 3HaHUs, He NOHUMAaem OCHOBHbIX
noHAmMul 8 061acMu UHHOPMAYUOHHbIX NPOUEccos U
cucmem u donyckaem 2pybbie 8 onuCaHuu yugposbix
npouyeccopax obpabomku cuzsHas0s.

HeydosnemsopumeibHO




