MuHobpHayku Poccum
®ELEPAJIbHOE TOCYOAPCTBEHHOE BIOA>KETHOE OBPA30BATEJIbHOE YYPEXOEHUE
BbICLLUEIO OBPA30BAHUSA
«BOPOHEXXCKUWI rOCY BAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)XXOAIO
3aBenyoLmin Kaghenpon
bopucos OMuTpuin HUKonaesmy
Kathenpa nHHOpPMaLMOHHbBIX CUCTEM
03.05.2023
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.0.25 Teopus nHHOPMaALIMOHHbLIX NPOLLECCOB U CUCTEM

1. Kog  HauMeHOBaHue HanpaBJ/IeHUA NOAroTOBKMU/CNeLuaabHOCTH:
09.03.04 MporpaMMHas NHXeHepuUs

2. Mpodunb noaroToBKU/cneunanmsaLms:
NHdopMaumoHHbIe CUCTEMBI 1 CETEBbIE TEXHOI0M NN

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Kathenpa NHHOOPMALMOHHBLIX CUCTEM

6. CocTaBuTENIM NPOrpaMMbl:

ono LecatnpukoBa EneHa HukosiaeBHa
YyeHas cTeneHb JOKTOP IKOHOMUYECKNX HayK
Y4yeHoe 3BaHVe npogeccop

E-Mail science2000@ya.ru
dakynbTeT KOMIMbIOTEPHbIX HayK
Kathenpa MHpOPMaLMOHHbIX CUCTEM

7. PekoMeHpOBaHa:

pekoMeHzoBaHa HMC ®KH 03.05.2023, npoTokon Ne 7
8. YueOHbIl roa:

2024-2025 n 2025-2026

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Llenbto npenofiaBaHns ANCLMMINHBI «Teopns MHPOPMaLMOHHBIX NMPOLLECCOB U CUCTEM» SBNSETCS
O3HaKOM/eHne CTYAEeHTOB C 0OWUMM NOHATUAMY CUCTEMHOIO aHann3a, Knaccudukaumen
MHMOPMALMOHHbBIX CUCTEM; U3yYeHME MPUHLUMOB NOCTPOEHNS NH(POPMALIMOHHBIX CUCTEM; U3YyYeHune
OCHOBHbIX MH(OPMALIMOHHBIX MPOLLECCOB, B YaCTHOCTW, (hyHAaMeHTasIbHbIX BOMPOCOB TEOPUM Nepenaym u
0bpaboTky MHopmauun.

10. MecTo y4yebHOM aucuunaunHbl B CTPYKType OOM:

YyebHas ancumnanmHa oTHocuTCA K obs3aTensHon Yactu 6aoka b1. JucunnanHa «Teopus
NHHOPMALLMOHHbIX NMPOLIECCOB 1 CUCTEM» CNOCOBCTBYET hopMmUpoBaHMIO 6a30BbIX 3HAHWI A1 OTBETA Ha



BOMPOC: «4T0 Takoe NMH(OPMaLIMOHHAn cucTemMa?», onpenenseT NOHNUMaHne BCeN CTPYKTYPbI AUCLMIINH
NpohecCMoHaNbHOro Lmkna, obecnevynBaeT KOMMIEKC 3HAHUIA U HaBbIKOB. [1N1S yCNELWHOro 0CBOEHUS
Heobxo4MMO NpeABapUTENbHOE N3yYeHUe ANCUUMINHBI «MHDOopMaTUKa».

11. NnaHupyeMmble pe3ynbTaThl 06y4eHUs No AUCLUUNINHE/MOAYNI0 (3HAHUSA, YMEHUS, HAaBbIKM),
COOTHeCeHHblIe C NJIaHMpyeMbIMU pe3ysibTaTaMU OCBOEHUs 0Opa3oBaTeslbHOW NPOrPaMMbi
(koMneTeHUUAMM BbINYCKHMKOB) U MHAMKATOPAMM UX BOCTUIKEHUSA:

Kog 1 Ha3BaHWe KoOMMeTeHL MK

ONK-1 CnocobeH npumMeHATb
€CTeCTBEHHOHaY4Hble U
obLienH)XeHepHble 3HaHWS,
MeTOoAbl MaTEMATUYECKOr0O
aHaiM3a n MOAEeNMPOBaHNSA,
TeopeTU4ecKoro un
3KCMepUMEHTaIbHOr 0
nccnenoBaHnsa B

npoeccMoHanbHOM OeATENbHOCTW;

OMNK-1 CnocobeH npuMeHaTb
€CTEeCTBEHHOHAYYHbIE 1
0bLLenH)XeHepHble 3HaHNKS,
MeTOobl MAaTEMATUYECKOrO
aHann3a u MoAeNNpPoBaHNS,
TEOPETMNYECKOrO U
3KCNepUMEHTaNbHOro
nccnenoBaHus B

npodeccnoHanbHOM fesaTeNbHOCTY;

Kon v Ha3BaHWe nHankKaTopa

KoMneTeHuunn

OlK-1.1 3HaeT OCHOBbI
MaTeMaTUKK, PU3NKK,
BbIYNC/INTESIbHON TEXHUKU 1
nporpamMMmnpoBaHns

OMNK-1.3 iImeeT HaBbIKK
TEOPETMNYECKOro 1
3KCNEepMMEHTaJIbHOro
nccnenoBaHus 06beKTOB
npogeccrmoHanbHOM
NeaTenbHOCTH

12. 0O6beM AuCUMNIUHBI B 3a4eTHbIX eAUuHUuLax/yac:

5/180

®dopMa NPOMEXYTOYHOM aTTecTaLuu:

3ayeT,KypcoBas paboTa,DK3ameH

13. TpypoeMKOCTb NO BupaM y4yebHon paboTbl

3HaHMﬂ,yMeHMH,HaBHKM

3HaeT: MaTeMaTnyeckme
MOLenu 1 METObI
npencTaB/ieHNs 1 aHaAn3a
NH(OPMALMOHHBLIX CUCTEM;
yMeeT: NPUMeHATb MeTObl
MaTeMaTUYeCKOro aHann3a anas
MOOEeNNPOBaHMA
NH(OPMALMOHHBIX CUCTEM,
NPUMEHATb MaTEMaTUYECKME
MOLenu 1 METObI
npencTaB/ieHNs 1 aHaAn3a
NH(OPMALMOHHBIX CUCTEM MpK
NX MPOEKTUPOBAHNY;
BNlagieeT: HaBblkaMu
MaTEMATUYECKOro
MOLENNPOBaHNS N aHaM3a
NHHOPMALMOHHBIX CUCTEM

3HaeT: MeTo40/10r1to
MaTeMaTU4YeCcKoro
MoOennpoBaHua
NH(OPMALMOHHBIX CUCTEM;
yMeeT: NpyMeHsTb
€CTeCTBEHHOHaYYHbIE 1
obLenHXeHepHble 3HaHMA Ans
MOAENNPOBaAHUS
NHDOPMALMOHHbBIX CUCTEM,
BJlafeeT: HaBblkaMu
MaTEMaTUYeCKOro
MOAENMPOBaHNSA 1 aHan3a
NHHOPMALMOHHbBIX CUCTEM



Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JleKumnoHHbIe 3aHATUA
MpakKTnyYeckune 3aHATUA
NabopaTopHble 3aHATUA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpomMeXxyToYHas aTTecTaums

Yacbl Ha KOHTPOJ1b

Bcero

CemecTp 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. Copep>XaHue AUCLUMJINHBI

n/n

HavmeHoBaHMe
pasgena
ONCLUNNANHBI

OCHOBHbIE MOHATUSA U
onpeaeneHns Teopun
MHOPMALIMOHHBIX
MPOLLEeCCOB M CUCTEM

MaTeMaTnyeckoe
MoLeNinpoBaHue
NH(OPMALMOHHBIX
NMpoLLeccoB N CUCTEM

Conep>xaHue pa3aena agucLnmnInHbI

Jlekuum

icTopnyeckas cnpaBka. TepMMHOI0rUS
Teopuu cuctem. Mogxoabl K Knaccupukaumm
cncteM. CBoncTBa (3aKOHOMEPHOCTHN)
cncteM. OcobeHHOCTN CUCTEMHOIO Noaxoaa
N CUCTEMHOrO aHasn3a. CUCTEMHbIE MOHATUS
NHOPMaLMOHHOI0 npoLiecca,
NHOPMALMOHHON TEXHOJIO K,
NHHOOPMALMOHHOW CUCTEMBI.

Obwme noaxoabl K MaTEMaTUYECKOMY
MOZLeNIMPOBaHNIO CUCTEM. KaHOHNYeCcKoe
npeacTassieHne MHHPOPMALMOHHOWN CUCTEMBI.
KpuTepumn KavecTsa MHPOPMaLMOHHON
cuctembl. Kputepum speKTUBHOCTH
(pyHKLMOHMPOBAHUSA NHHOPMALMOHHON
CcucTeMbl. TeOpeTNKO-MHOXECTBEHHbIe
MoLenn NHPoOpMaLMoHHbIX cuctem. Cnucrema
Kak OTHOLWeHWe Ha abCTpaKTHbIX
MHOXecCTBaX. BpeMeHHble, anrebpanyeckue
N PYHKLMNOHaJIbHbIE CUCTEMBI.
MognenvpoBaHune cuctem cetamu Netpu.
MogenupoBaHve annapaTtHoOro obecneyeHus
BbIYUCANTENbHBLIX CUCTEM.

Peanunsauunsa pasgena
ONCLUNMNHBI C
MOMOLLIbIO OHIANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos u
cnctem-2023(vsu.ru)

Kypc: Teopus
NHMOPMALMOHHBIX
npoLLeccos u
cuctem-2023(vsu.ru)



n/n

HanmeHoBaHue
pasgena
OVCUMNINHDI

MeTonbl 1 MOpenn
onuncaHus
(NnpeacTaBneHns)
CUCTEM.

MeTonbl aHanM3a
(oueHkn)
NHGOPMaLMOHHbIX
cucTem.

AnckpeTHble 1
HernpepbIBHbIE
CUCTEMbI Nepepayn
NH(opMaL M

MexxnpeaMeTHble
NPUNOXKEHNSA Teopum
MHOPMALMOHHBIX
MPOLLEeCCOB 1 CUCTEM

MaTemaTumnyeckoe
MoLennpoBaHue
CJTyMalHbIX BEANYMH

CofepxxaHvie pasfiena AUCLMNINHBI

Ka4yecTBeHHble MeTObl ONUCAHUSA CUCTEM.
Mogenu npoLeccos 1 CUCTEM Ha OCHOBE
IleKoMno3mumm un arpernpoBaHmns. O6bekTHO-
OPUEHTNPOBaHHOE MOAENMPOBaHNE
NH(OPMaLMOHHbIX NPOLLECCOB N CUCTEM
anarpammammn UML. MpoueccHo-
OpPVEHTNPOBaAHHOE MOLENIMPOBaHNE
NH(OPMALMOHHBLIX NPOLLECCOB U CUCTEM.
KonnyecTBeHHOE onucaHme
NH(OPMALMOHHBLIX NPOLLECCOB U CUCTEM.

MHorokpuTepuanbHas oLeHKa CUCTEM B
yCnoBusx onpenenéHHoctu. OueHka
CJI0)KHbIX CUCTEM Ha OCHOBE Teopuu
nonesHocTu. OLEeHKa CNOXHbIX CUCTEM B
YCNOBUSIX PUCKa Ha OCHOBE Teopun
nonesHocTu. OLEeHKa CNOXHbIX CUCTEM B
YCNOBUSIX HeoNpeaenéHHOCTN. AHanm3
NHHOPMALMOHHbBIX CUCTEM Ha OCHOBE
KOMMJIEKCHOIr0 NMPUMEHEHNS Ka4eCTBEHHbIX U
KOJINYECTBEHHbIX CUCTEMHbIX METOA0B.
MeToabl CTAaTUCTUYECKOW OLLEHKI
NHHOPMALMOHHbBIX CUCTEM.

OCHOBHbIE MOHATUSA 1 ONpPeaeNeHuns -
3HTPONUS, CPeAHSS B3aMHasn 1 CPeHAs
cobcTBeHHast UHGopMaLMs, N3BbITOYHOCTD,
ONTMMasbHbINA KOA, MPOMYCKHas CnocobHOCTb
KaHana CBsA3MN.

CucTembl CBA3M (MOHATME M KOLenTyasbHas
MoAenb MHDOPMALMOHHOIO KOH(INKTA).
BruonHpopmaTurKa (NpoeKT
"MuToxoHapuanbHaa EBa"). l'ymaHnTapHas
cthepa (rapMOHNYECKINI aHan3
My3blKaJIbHOr0 Npou3BeneHns)

JlabopaTopHble paboTbl

3y4yeHne 0CHOBHbIX METOLOB MOJyYeHUs
C/lyHalHbIX BEVYWH 1 aNIrOPUTMOB MX
MomenupoBaHuns. Co3gaHue nNporpamMMHbIX
NATHYUKOB CJIyHalHbIX BESIMYMH B Cpefe
NporpaMMUpoBaHns

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLbIO OHIANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos u
cnctem-2023(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos n
cnctem-2023(vsu.ru)

Kypc: Teopus
NHMOPMALMOHHBIX
npoLLeccos u
cuctem-2023(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos u
cuctem-2023(vsu.ru)

Kypc: Teopus
NHMOPMaLMOHHbIX
npoueccoB n
cnctem-2023(vsu.ru)



n/n

HanmeHoBaHue
pasgena
OVCUMNINHDI

MaTemaTnyeckoe
MogenmpoBaHune
CJlyYarHbIX
npoueccos

MaTemaTunyeckoe
MogenmpoBaHune
JINHENHbIX CUCTEM

CraTucTnyeckune
3KCNepnMeHThl Ha
3BM

MognenuposaHue
NPOCTEeNLEero NoToka

CofepxxaHvie pasfiena AUCLMNINHBI

/3y4yeHne 0CHOBHbIX METOLIOB MOJyYEHUS
C/lyYalHbIX MPOLECCOB M aNroOpMTMOB UX
MOZENNPOBAHNS.

13y4eHne 0CHOBHbIX METO/I0B NMOCTPOEHMUSA
MoJLesnel IMHeNHbIX cucTem Ha base
NHTEerpasa cBepTku. Ha ocHoBe
NPVBELEHHbIX MPUMEPOB peann3aumnm
NPOrpamMMHbIX 0AaTYNKOB B Cpelie
NPOrpaMMUPOBAHUS , BbIMOJHSAETCS
NMOCTPOEHME MOAENNPYIOLLIX NMPOrpamMm As
NCCNenoBaHUs IMHENHBIX CUCTEM.

/13y4eHne 0CHOBHbIX METOL0B NPOBEAEHNS
CTaTUCTUYECKNX SKCMEPUMEHTOB Ha
npuMepe NoCTPOEHNS NPOrpamm B Cpeae
nporpamMmmupoBaHua Python

N3y4nTb CBOMNCTBA 1 XapaKTEPUCTUKN
npocTeliwero notoka. CpaBHUTH
TeopeTnyeckne N MoaesbHble 3HaYEeHNs
NOJlyYeHHbIX XapakTepucTrK. Ha npumepe
MOCTPOEHNS NporpamMm B cpefe Python.

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3AHATUMA

Ne
n/n

HanmeHoBaHMe
TeMbl (pa3gena)

OCHOBHble 8

MNOHATUSA U
onpeneneHuns
Teopum
NH(OPMALIMOHHBIX
NnpoLLeccoB n
cncTem

MaTemaTnyeckoe 15

MoennpoBaHune
NHPOPMALIMOHHbLIX
npoL,eccoB n
cucTem

JleKUMOoHHble
3aHATUSA

MNpakTnyeckne
3aHATUSA

JlabopaTopHble
3aHATUA

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLbIO OHIANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos u
cnctem-2023(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos n
cnctem-2023(vsu.ru)

Kypc: Teopus
NHMOPMALMOHHBIX
npoLLeccos u
cuctem-2023(vsu.ru)

Kypc: Teopus
NHMOPMaLMOHHBIX
npoLeccos n
cnctem-2023(vsu.ru)

CamocTtoaTenbHas Bcero
paboTa

10 18

12 35



No  HaumeHoBaHue JlekumoHHble  TpakTuyeckne JlabopaTopHble CamocTosTeNnbHad Bcero
n/n  Tembl (pasgena) 3aHATUS 3aHATUSA 3aHATUS paboTa

3 MeTonbl 1 mogenn 13 0 10 23
onncaHus
(NnpeacTaBneHus)
cucTem.

4 MeToabl aHanM3a 14 0 12 26
(oueHkn)
NHPOPMALIMOHHBIX
CUCTEM.

5 AnckpeTHble 1 8 8 10 26
HernpepbIBHbIE
CUCTEMb!
nepenayu
NH(opMaLnn

6 MexnpeomeTHole 8 0 10 18
NPUI0XKEHUA
Teopun
NHDOPMALIMOHHBIX
NpoLLEeccoB K
cucTem

66 0 16 64 146

14. MeToaunyeckuMe yKasaHusa onsa oby4aloLwmxcs no 0CBOEHMIO OUCLUNJINHbI

BHeayamTopHas camocTosTeNnbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepnanos Nekumui,
N3y4yeHne peKoMeHL0BaHHON NMTepaTypbl, MOArOTOBKY K labopaTopHbIM paboTaM 1 ux 3awuTam,
NOArOTOBKY K YCTHOMY OMpPOCY, 3a4eTy W dK3aMeHy.

CamocTosTenbHas paboTa B ayANTOPWM BbIMOSHAETCA MO HEMNOCPEACTBEHHbLIM PYKOBOLCTBOM
npenofasaTtens. [as nosbileHUs 3pHeKTUBHOCTU PYKOBOACTBA Npu NpoBeLeH NabopaTopHbIX
3aHATUIA, NPU3BaHHbLIX 06ecneyYnTb BLIBOPOYHOE NCMO/Ib30BaHMNE IEKLMOHHOMO MaTepurana ans bonee
rnyboKoro n3yYyeHus oTAeNbHbIX Pa3fesioB ANCLMMINHBI NPY PEeLLIEHU COOTBETCTBYIOLLMX NPAKTUYECKMX
3ajau.

K J'Ia60paT0prIM 3aHATUAM CTYOEHTbLI OOJIKHbI U3YHNTb TGODETI/I‘-IECKI/IVI MaTepunan I'Ipeﬂ,MeTHOVI obnactw.

15. MepeyeHb OCHOBHOM U A,OMNOJIHUTENILHON NIMTEpPaTypbl, PECYPCOB MHTEPHET, Heo6XxoAUMbIX
AN OCBOEHUS AUCLUNJINHbI

No NcToYHmK
n/m
1 LWKyHAmH, C. 3. Teopus MHMPOPMaLMOHHBIX MPOLECCOB 1 cucTeM : y4yebHoe nocobue / C. 3.

LWKkyHOuH, B. L. bepukawsunun. — MockBa : FopHas kHura, 2012. — 474 c. — ISBN
978-5-98672-285-6. — TeKCT : 3/IeKTPOHHbIN // J1aHb : 3/1eKTPOHHO-bMbnoTeYHas cuctema. —
URL: https://e.lanbook.com/book/66458— Pexxum focTyna: Ansg aBTopus. nojib3oBaTenei.



Ne NCcTOYHUK

n/n

2 Koponés, C. H. Teopns MHpOPMaLIMOHHbIX NMPOLIECCOB U CUCTEM : yyebHoe nocobue / C. H.
Koponés, A. A. AnekcaHapoB. — CaHkT-lNeTepbypr : BI'TY "BoeHmex" nm. .. YcTnHoBa, 2018.
— 103 c. — ISBN 978-5-907054-05-9. — TeKCT : 3N1eKTPOHHbIN // JTaHb : 31EKTPOHHO-
bubnnoteyHas cuctema. — URL: https://e.lanbook.com/book/122065

3 YepHbiwes, A. b. Teopus MHMOPMaLMOHHbIX MPOLIECCOB U CUCTEM : y4ebHoe nocobue / A. b.

YepHblwes, B. . AHTOHOB, I'. b. CytoHoBa. — CTaBponosb : CKOY, 2015. — 169 c. — TekcT :
3N1eKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MbnnoTeyHas cnctema. — URL:
https://e.lanbook.com/book/155262 — Pexxum gocTyna: Ass aBTOPU3. NOJib30BaTENEN.

6) nononHWTENbHaa NUTepaTypa:

No NcToYHUK
n/m
1 bacapab, M. A. Uutposas obpaboTka curHanos 1 n3obpakeHunii B pagnonsnyeckmx

npunoxxeHmsax : MmoHorpadwms / M. A. bacapab, B. K. Bonoctok, O. B. FTopsiykuH. — MockBsa :
OUSMATIINT, 2007. — 544 c. — ISBN 978-5-9221-0871-3. — TeKCT : 9N1€KTPOHHbIN // JlaHb :
3NEKTPOHHO-6ubnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/2215

2 XpeHHunKoB, A. H0. BBefieHne B KBaHTOBYIO Teopuio nHGopMaumm : y4ebHuk / A. KO. XpeHHMKOB.
— MockBa : ®U3MATJIINT, 2008. — 284 c. — ISBN 978-5-9221-0951-2. — TeKCT : 3N1€KTPOHHbIN //
JlaHb : anekTpoHHO-bnbnnoTevHasa cuctema. — URL: https://e.lanbook.com/book/2176

B) MHDOPMALMOHHbIE 3N1EKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n NcToYHUK

1 dnekTpoHHas bubnnoTteka http://www.iprbookshop.ru/85987.html
2 EnmHoe okHO mocTyna kK obpa3oBaTesibHbIM pecypcam http://window.edu.ru/
3 lib.vsu.ru 3Hb BI'Y

16. NMepeyeHb y4uebHO-MeTOAMYECKOTO obecnevyeHus ANA caMocToATeNIbHOU PaboThl
Nen/m WCTOYHUMK
1 MeToaunyeckmne yka3aHus K BbIMOJHEHWNIO 1abopaTopPHbIX paboT (B 371eEKTPOHHOM BUAE)

2 MeToanyeckne ykazaHns K BbIMOJTHEHWNIO KyPCOBOV paboThl (B 3/1IEKTPOHHOM BUAE)

17. Obpa3oBaTenbHble TEXHOJNIOTMU, UCNOJIb3yEeMble NPU peannsauumn y4eOHOW AUCLUNIINHDI,
BKJ1IOYas OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CMeLLUaHHoe obyuyeHue):

IuncTaHumnoHHble obpa3oBaTenbHble TexHonorun (LOT), anekTpoHHoe 0byyeHune (30), cMellaHHoe



oby4eHne, MATLAB “Total Academic Headcount - 25”.
18. MaTepuanbHo-TeEXHUYECKOe obecneyeHne AUCLUNIIUHDI:

KoMnbloTepHble Knacchl hakybTeTa KOMMbIOTEPHbIX HAYK, MPOEKTOP AN AEMOHCTPaLUN
TEOPETNYECKOro MaTeprana.

19. OueHouYHble cpeancTBa AJsia npopeneHus TeKyu.l,eﬁ ] ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

MopsALOK OLEHKUN 0CBOEHUS 0ByyvatoWwmmMmcs y4ebHoro MaTeprana onpeaenseTcs cofepXXaHuem
CneayoLWmnx pa3aenos ANCLUMNHBI:

No Paspesbl Kog Kog OueHoYHbIe CpeacTBa A4 TEKYLLEN
n/m ANCLUNMNHBI KoOMMeTeHUmnn NHANKaTopa aTTecTauunm

(Mopynn)
1 1,2.3,4,5,6 OlnK-1 OMnK-1.1 OTyeT nabopaTopHbIX paboT,

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

2 1,2,3.4,5,6 OMnK-1 OMnK-1.3 OTyeT nabopaTopHbIX paboT,
TecTupoBaHue, Kypcosas paboTa,
OTBET Ha 3a4eTe, OTBET Ha
3K3aMeHe

MpomMexyToyHasa aTTecTaums

®opma KOHTpONA - 3a4eT,KypcoBas paboTa,dK3aMeH

OLeHOoYHble cpeacTBa A8 NPOMEXYTOYHOW aTTecTaumm

19.1. 3apaHue Ha KypcoBylo paboty

KypcoBas paboTa coCTOWUT M3 ABYX 3a4aHUN, KaXKLoe U3 KOTOPbIX NpeacTaBnseT cobon pedepaTvBHOE
nccnenoBaHme HayvyHom nnTepaTtypbl. Beibop 3agaHus - no nocnegHem ungpe 3aveTku.
3anaHve 1.

"MHopMaLMOHHbIE Mepbl”.

1./6. P.Xaptnu

2./7. H.BuHepa n K. leHHOHa

3./8. A.Konmoroposa

4.19. O. Wpengepa

5./0. A. XapkeBu4a

B KypcoBoi paboTe [Lo/KHbI BbITb MaKCMMabHO MOJIHO ONUCaHa 3aJaHHas Mepa AN U3MepeHus
KONMYeCTBa MH(opMauun. [ns Kaxaon Mepbl A0/KEH ObiTh NPUBELEH NPUMEpP NOACHETA KOMYECTBA
MHhopMaLMU. B KavecTBe NpyMepa MOXHO NPeLCTaBUTb UMEHHO Ty 3aAadvy, KOTOPYIO peLlan KaxK bl
y4eHbIl, Koraa hopMynnpoBas KOHKPETHY0 Mepy. MPUBETCTBYETCS ONMCaHue My Tu, N0 KOTOPOMY LLEN
y4eHbll B npoLiecce hopMyIMpPOBaHNS CBOEr0 OTKPbITHS.

3agaHue 2.

1. CTpykTypa 1 Knaccupmnkaums nHhopmaumnoHHbix cuctem (MUC)
2. Mpoueccol B NC

3. XKunsHeHHbin unkn UC

4. 3Tanbl passutua NC



10.

© o~ w

NHTennekTyanbHble TEXHONOrNN LINGPOBOM SKOHOMUKM
UT umndposoro npennpnaTus

Big data

VICKyCCTBEHHbIV MHTENNEKT

MallnHHoe obyveHne

(1)0. Data mining

19.2. MpuMepHbLIA NepevyeHb BOMPOCOB A1 NOATOTOBKMU K 3a4eTy
1. Teopus cuctem, NCTOPUS Pa3BUTUS U OCHOBHbIE 3afa4n. KnbepHeTuka. MoHATUE CMCTEMBI.

2. IHopMaLMOHHas cucTeMa U ee abCTpakTHbIE 06bEKTLI. DNEMEHT, NoACUMCTEMA, CTPYKTYpa
CUCTEMbI, LENOCTHOCTb CUCTEMbI (3MEPAXKEHTHOCTbL), FeTEPOreHHOCTb, MHOFOMEPHOCTb,
MHOTrOKPUTEPUASIBHOCTb, C/I0XKHAsA CUCTEMA, CUCTEMHBIN NOAXO.

3. CTPYKTYpPHbIA 1 (hyHKLNOHAJIbHbBIA NOAX0AblI K PaCCMOTPEHUIO CBONCTB CUCTEMBbI.
4, OyHKLUMOHasIbHble MOHATUA Teopun CUCTeM. BXoL 1 BbIXOL, COCTOAHME.

5. OncKpeTHas n HenpepbiBHas BO BPEMEHUN cucTeMa. KOHeYHbIn aBTOMaT, KOHEYHOMEPHas
cuctemMa. OCHOBHbIe 3aa4y Teopun MHPOPMALMOHHBIX CUCTEM.

6. MNoHATME MHPOPMALIMOHHON CUCTEMBI, €e CTPYKTYpa. OCHOBHbIE KOMMAOHEHTbI MH(GOPMALMOHHOW
cucTtembl. Knaccngpukaumnsa MHPOPMaLMOHHbLIX CUCTEM.

7. CTpyKTypHOe onuncaHune cuctem. CTPYKTypa C HE3aBUCUMbIMU JIMHUSIMU CBSA3M, C
nocfiefloBaTesIbHbIM ONPOCOM UCTOYHUKOB MHGOPMaLnK, agpecHas cuctema cbopa nHhopmaLmm.

8. OueHKa KayecTBa MHHOPMALIMOHHON CUCTEMbI. MaTpuLia CONPsXKeHHOCTK, ee XapaKTePUCTUKMN.

9. A3bIKM ONNCAHNA UHPOPMALMOHHbLIX CUCTEM: HYMepaLnKn, NOeHTUPNKATOPOB, (hOpMaTHOro T1Ma,
NO3ULMOHHOIrO TUNA, APEBOBMAHOIO TUMa, C rpaMMaTUYeCKUM CTPOEM, HOPMUPOBAHHbIN U
€CTeCTBEHHbIN S3blK.

10. ®opMupoBaHme NHPOPMaLMOHHON CUCTEMbI. Tanbl pa3paboTku cnctembl. BoipaboTka
cTpaTermu aHanmsa, NPOEKTUPOBaHUSA, KOAMPOBAHUSA TECTUPOBAHNS U OTAAAKN.

11. CucteMHbIn aHann3. CTPYKTYPHbIN CUCTEMHbIA aHaNn3, ero 3agayqn. QyHKUMOHAJbHbIA aHan3.
12. KayecTBeHHble 1 KOIMYeCTBEHHble MeTObl OMUCAHUS CUCTEM.

13. KubepHeTnyeckunin noaxon K OnmcaHuio CUCTEM.

14.InHaMnyeckoe onvcaHme NHHOPMaLIMOHHON CUCTEMBI.

15. KaHoHMYecKoe npefcTaBlieHne NMHPOPMaLMOHHON CUCTEMBI.

16. HenpepblBHO-AeTepMUHUPOBAHHbIE MOLENN CUCTEM UX NMPUMEHEHME.

17. ArperaTHoe onucaHue CUCTEM.

18. HenpepblBHO-AeTEPMUHUPOBaHHbIE CUCTEMBI.

19. InckpeTHO-AeTepMUHNPOBaHHbIE CUCTEMbl, ABTOMATHI.

20. HenpepblBHO-CTOXaCTUYECKME CUCTEMDI.

21. KoMbHMpoBaHHbIE MOAENN CUCTEM.

22. OnncaHue CUCTEM C NMOMOLLbIO TEOPUN MapPKOBCKUX CNlyYalHbIX NPOLECCOB.
23. NoToku cobbiTmin. CnyyanHble, MyacCOHOBCKME MOTOKMW.

24. IncKpeTHbIe MapKOBCKME LIenu.

25. dproaunyeckme n nornowatowme Lenn Mapkosa.

26. HenpepblBHbIE MapKOBCKME LIErMN.



27. TunoBsble rpadbl COCTOAHUIA cUCTeMbI. [pouecchl rmbenn 1 pasMHOXeHNUS.
28. HeMapKoBCKMe CinyvalHble NpoLecchl, KOTOPble MOXXHO CBECTU K MapKOBCKMM.
29. MpunoxeHnst MapKoBCKMX NPOLECCOB.

30. Cetu MeTpw. MpocTas ceTb MNeTpu. ABTOMaTHas ceTb MeTpu.

19.3. MpuMepHbIA NepevyeHb BOMPOCOB AJ1A NOATOTOBKU K 3K3aMeHy

11. TepMuHonornsg Teopun CUCTEM.

12. MoaxoAabl K KJaCcCUUKaLLIUN CUCTEM.

13. CBoncTBa (3aKOHOMEPHOCTU) CUCTEM.

14. OcobeHHOCTU CUCTEMHOrO NOAX04A U CUCTEMHOIO aHan3a.

15. CuctemHble NOHATMA MHGOPMaLIMOHHOMO NpoLiecca

16. CnCTeMHbIe NOHATUSA MH(POPMALMOHHOM TEXHONOM UK

17. CucTeMHble MOHATUA NHMOPMALMOHHOW CUCTEMBI.

18. O6wue noaxodbl K MaTEMaTUYECKOMY MOAENIMPOBAHUIO CUCTEM.

19. KaHoHu4eckoe npencTaBieHne MHHOPMaLIMOHHON CUCTEMBI.

20. Kputepun KavyecTsa MHPOPMALMOHHON CUCTEMBI.

21. Kputepuun 3hpeKTUBHOCTN (hYHKLNOHUPOBAHNA UH(OPMALIMOHHON CUCTEMBI.

22. TeopeTUKOo-MHOXXeCTBEHHbIe MOAEN NHDOPMALMOHHBIX CUCTEM.

23. CucteMa Kak OTHoOLWeHME Ha abCTPaKTHbLIX MHOXXECTBaxX.

24. BpemeHHsble, anrebpanyeckune n GyHKLNOHAbHbIE CUCTEMBI.

25. MofenupoBsaHue cuctem cetamu Metpu.

26. MopenvpoBaHue annapaTHoro obecneyeHns BblYUCIUTENbHbIX CUCTEM.

27. TIpUHATUE peLleHn Kak 3a4a4a CUCTEMHOr0 aHan3a.

28. KayecTBeHHble MeTOAbl ONMUCAHNSA CUCTEM.

29. MoZenu npoLeccoB 1 CMCTEM Ha OCHOBE LEKOMIMO3MLAN U arpernpoBaHus.

30. O6BLEKTHO-OPUEHTUPOBAHHOE MOAENNPOBaHNE NH(POPMALIMOHHBIX MPOLECCOB U CUCTEM
anarpammamum UML.

31. MpoueCcCHO-0pUEeHTNPOBAHHOE MOAENNPOBaHNE NHDOPMALIMOHHBIX MPOLLECCOB U CUCTEM.

32. KonnyecTBeHHOEe onvcaHne NHMPOPMaLMOHHBIX MPOLLECCOB U CUCTEM.

33. MHorokpuTepuasbHas OLeHKa CUCTEM B YCJI0BUAX ONpefeéHHOCTHN.

34. OueHKa CNoXHbIX CUCTEM Ha OCHOBE TEOPUM MOJIE3HOCTH.

35. OueHKa CJI0XKHbIX CUCTeM B YCJIOBUSAX PUCKA Ha OCHOBE TEOpUn MOJIE3HOCTM.

36. OueHKa C/I0XKHBIX CUCTEM B YCJIOBUAX HeonpenenéHHOCTN.

37. AHanu3 MHMOPMaLMOHHbIX CUCTEM Ha OCHOBE KOMMJIEKCHOr 0 NPUMEHEeHNS Ka4eCTBEHHbIX 1
KOJINYECTBEHHbIX CUCTEMHbIX METOLO0B.

38. MeToAbl CTaTUCTUYECKON OLEHKN NH(OPMALMOHHBIX CUCTEM.

20 Tunosble OLEHOYHbIe cpenctea M MeTogudeckue MatTepuanbl, onpeaensoliue npouenypbl
OLeéHUBaHuA

20.1 TeKyLiMi KOHTPOJIb yCNEeBaeMOCTH

BbICTaBNAETCA OLIEHKA «3a4TEHO» UK «He 3a4TeHOo» Nno NnabopaTopHbiM paboTaMm BCcen aucumnanHbl. K
cfaye 3a4eTa U 3K3aMeHa J0MyCcKatTCa cTyaeHThl, caaswime 100% nabopaTopHbIX U NPaKTUYEeCKMX
paboT, 3anNaHNpPOBaHHbIX B COOTBETCTBYIOLEM cemMecTpe. O6Lwan «3a4TeHo» (3a4eT) mbo oLeHKa B
6annax (3k3aMeH) BbiCTaBndeTcsa npu ycaosun caadm 100% nabopaTopHbIX U NpakTUYecknx pabor,
YMEHUN CBA3bIBAaTb TEOPUIO C MPAKTMKOM M 0TBeTe Ha 60% YCTHbLIX BONMPOCOB Ha MTOrOBON aTTeCTaLuw.
OueHKa «He 3a4TeHO»/«HeyL0BNeTBOPUTESIbHO» BbICTABAAETCA NpY He caade 1abopaTopHbIX 1
npakTnyecknx paboT B NosHOM 0b6beme, He BNafeHNEM NOHATUINHBLIM annapaToM npeaMeTHon obnacTu
ONCLMMNANHDI, @ TakXXe Npu oTBeTe MeHee 4YeM Ha 60% YCTHbIX BOMPOCOB.



Mpy OLIEHVBAHMM PE3ybTAaTOB YCTHOIr0 ONpoca ¥ 3alinThl JabopaTopHbIX paboT ncnonb3yeTcs
KayeCTBEHHas LUKasa OLEeHOK.

20.1.1. MpuMepHbIA NepeyYeHb 3agaHUK ANA NOATOTOBKU K TECTUPOBAHMIO

1. OCHOBHbIMY COCTaBASOLLMMMN NHHOPMALIMOHHOIO Npouecca ABASITCA: 1) XpaHeHne nHhopMaLnu;
2) nepepada uHdopmaumu; 3) obpaboTka nHhopmaumm; 4) nonyvyeHme nHGop-Maunmu; 5)
onTUMM3aumnsa nHopmMaunm

o

3,45
1,35
2,34
1,2,3

[¢]

o

[¢]

2. —COBOKyHHOCTbOHepaHMM,CprHHMpOBaHHHXrK)OHpeﬂeﬂeHHOMyl1pM-

3HaKy

[¢]

Mognpouecc
QyHKLMA

o

[¢]

Mpouecc
[aHHble

[¢]

3. Mo BpeMeHN NHGOPMALIMOHHbIE MPOLLECCHl AeNATCS Ha: 1) yCNOBHO-NOCTOSAHHbIE; 2) HEMPEPLIBHbLIE;
3) nepeMeHHble; 4) ANCKpeTHbIe

[¢]

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

o

[¢]

o

4. MH(OpMaLmMKn nogpasymeBaeT npeobpa3oBaHue ee K BULY, OTANYHOMY OT UCXOLHO
hopMbl MU coflepKaHns MHGOoPMaLUK

[¢]

MNepepnaya
Mony4yeHwne
ObpaboTka
o XpaHeHue

[¢]

[¢]

5. - 3TO COBOKYMHOCTb 3aBMCMMOCTEN CBOMCTB OAHOI0 3/IEMEHTA OT CBONCTB APYrunx
3/1EMEHTOB CUCTEMBI

© CBA3b



o apXuUTeKTypa

° CTPYKTYpa
© OTHOLWEHNA

6. — CBfI3aHHas COBOKYMHOCTb (PYHKLMI, B XOAE BbIMNOJIHEHNSA KOTOPOW No-TpebnsaoTcs
onpeaeneHHble NHGMOPMaLMOHHbIE peCypChl UK MPOAYKTbI, YCAYrK, NpeacTaBNs-oWas LeHHOCTb
ans notpeburtens

[¢]

CTPYKTYpHbI aHann3
OyHKLUMOHaNbHasa CTPYKTypa
CncTeMHbIn aHanns
VIHopMaLMOHHbIN npoLuecc

o

[¢]

o

7. Tlo MHOXXeCTBY Ha4aslbHbIX UHTEPBaNOB UH(OPMaLIMOHHbIE MPOLECChl AeNaTca Ha: 1) ¢
6eCcKOHeYHbIM YNCIOM COCTOSAHUN; 2) C NoC/eaCTBUEM; 3) C KOHEYHbIM YMCIOM COCTOSHWUIA; 4) be3
nocneancTeus

N =
N
o

H~ W N

8. Mo cnocoby BbipaXKeHNs MHHOPMaLIMOHHbIE NPOLECCHl AeNnaTca Ha: 1) undpoBsble; 2) nepBuYyHble; 3)
angasuTHbIE; 4) rpaduyeckune; 5) Bxogdawme; 6) cMellaHHble

[¢]

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

o

o

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

[¢]

[¢]

B 3aBMCMMOCTM OT XapakTepa MaTeMaTUYEeCKUX CBOMCTB 3HAYEHWIA BXOA0B W BbIXOJ0B CUCTEM
Pa3MyaloT CUCTEMBI: 1) OUCKPETHBbIE; 2) OCHOBHbIE; 3) HEMPEPbLIBHbIE; 4) AOMNONHN-TENbHbIEL,
3

[¢]

1,34
2,34
2,4

[¢]

[¢]

10. Pa3nnyHble TOYKM NPUNOXKEHNA BANSHNUS (BO3OENCTBMA) CUCTEMbI Ha BHELLHIOK Cpely Ha3blBaloTCs



CnCTembl

[¢]

3JleMeHTamMu
BXOJaMu
BbIXO4aMM

[¢]

[¢]

[¢]

COCTOAHNAMN

20.1.2. MpuMepHbIA NepevyeHb 3a4aHUNA AR peLleHns NpaKTU4ecKuxX 3apgayd

1. OpgHokaHanbHasa CMO ¢ oTKa3zaMu npeacTaBnseT cobon oaHy TenedoH-HY0 IMHMI0. 3asBKa
(BbI30B), NpuLeLwas B MOMEHT, KOraa JIMHUA 3aHsATa, Noay-4aeT 0TKa3. Bce noTokm cobbiTuia
npoctenwmne. IHTeHCcMBHOCTL NoToka X = 0,95 Bbi3oBa B MUHYTY CpefHAs
NPOLOJIKUTENBHOCTb pa3rosopa t = 1 MUH.

Onpe,qefu/lTe BEPOATHOCTHbIE XapPaKTEPUCTUKN CMO B YCTaHOBUMBLLUEMCA peEXNME pa6OTbI.

2. B ogHokaHanbHyo CMO c oTKaszaMu NocTynaeT NPOCTeNLNA NOTOK 3a-ABOK C
WHTEHCMBHOCTbIO X = 0,5 3a58BKKN B MUHYTY. Bpems 0bCnyxnBaHnsa 3adaBku umeet
rnokasaTeJsibHOoe pacnpefesieHune ¢ 1,5 MuH.

OnpeaenMTe BEPOATHOCTHbIE XapPaKTEPUCTUKN CMO B YCTaHOBUMBLUEMCA pPEXUME pa60Tb|.

3. B BblYMCANTENBHOM LeHTpe paboTaeT 5 nepcoHanbHbIX KoMnbioTepos (MK). MpocTenwnin
NOTOK 3afa4, nocTynawowmx Ha BL, nmeeT nHTEHCMBHOCTL Jl

¢ 10 3aga4 B Yac. CpefiHee BpeMs peLleHunsa 3agadm paBHO 12 MUH. 3asBKa Noay-4aeT oTKas, ecu
Bce [MK 3aHaThI.

HavignTe BEPOSTHOCTHbIE XapaKTEPUCTUKN cucTembl 0b6cnyxmnBaHus (BLL).

4. B ayaMTOpCKyto hupMy nocTynaeT NpoCTENLLNA NOTOK 3a8BOK Ha 06-Cy>XKmnBaHue ¢
WHTEHCMBHOCTbIO J1 = 1,5 3aaBKK B AeHb. Bpems obcnyxuBaHna pacnpeneneHo no
nokKasaTeNbHOMY 3aKOHY ¥ PaBHO B CPeAHEM TpeM AHsAM. Ayamn-Topckas pupmMa pacrnonaraet
NATbIO HE3aBUCMMbIMK ByXrantepamu, BbIMOAHSAO-LLUMY ay ANTOPCKNE NPOBEPKM
(obcnyxmBaHue 3a8B0oK). O4yepeab 3asBOK He orpaHMyeHa. JucunnanHa oyepeamn He
pernaMeHTUpoBaHa.

OnpefennTe BepPOATHOCTHbLIE XapaKTEPUCTUKM ayAMTOPCKOMA (hMPMbI Kak CUCTEMbI MacCOBOI0
obcnyxnBaHus, paboTatoLLel B CTaLMOHAPHOM pexume.



5. Ha nyHKT TexocMoTpa NoCcTynaeT NpPoCTEeNLWNIA NOTOK 3asBOK (aBTOMOBMNEN) UHTEHCUBHOCTH
X = 4 mallmHbl B H4ac. BpemMs ocMoTpa pacnpefesieHo no nokasaTesbHOMY 3aKOHY U PaBHO B
cpefHeM 17 MUH., B 04epeamn MOXXeT HaxoanTbcs He 6bonee 5 aBTomobunen. Onpegennte
BEPOATHOCTHbLIE XapPaKTEPUCTUKUN MYHKTa TEXOCMOTPA B YCTAHOBMBLLEMCH PeXUME.

6. Ncnonb3ynTe ycnosus 3agaun 5 (k = 4; 17 muH.). OOHAKO OrpaHnYeHuns Ha o4epenb CHATHI.
Bbiyncante BepPOATHOCTHbIE XapPaKTEPUCTUKMN NMYHKTA TEXOCMOTPA B YCTAHOBMBLLEMCS
pexume.

OnpegnennTe, 3PHEKTUBHO NN CHATWE OFrPaHUYEHNS Ha OSIMHY oYepeam.

7. B byxrantepun npeanpuaTa UMEKTCS ABa KacCupa, KaXKabl U3 KOTOPbIX MOXET 06CyXnTb B
cpenHeM 30 COTPYAHMKOB B 4ac. MOTOK COTPYAHWNKOB, NOayYatoWmx 3apaboTHyto nnaTy, -
NPOCTENLINIA, C UHTEHCUBHOCTbIO, paBHOM 40 COTPYAHMKOB B Yac. O4epenb B KacCe He orpaHunyeHa.
AvcumnnnHa ovepenmn He pernaMeHTUpoBaHa. Bpems o6cnyxmnBaHma NogYnHEHO
3KCMOHEHLUWaNbHOMY 3aKOHY pacrpeienieHus.

Bbi4ncanTe BEpPOSTHOCTHbIE XapakTepncTukm CMO B CTaLMOHAPHOM pe-XMMe 1 onpefennTe
LenecoobpasHoOCTb NpreMa TPeTLEro Kaccupa Ha Npeanpus-Tue, paboTatoLlero ¢ Takom xe
MPOM3BOANTENLHOCTLIO, Kak 1 NepBble ABa.

8. B MHCTpyMeHTaNbHOM oTAeneHun cbopoyHoro Lexa paboTatoT Tpu KnagosLLmKa. B cpegHem 3a 1
MWH. 3@ MHCTpyMeHTOM npuxoaat 0,8 paboyero 0,8). O6cayxmnBaHne ogHOro paboyero 3aHUMaeT y
kKnagoswmka 1,0 MmH. O4yepelb He UMeeT orpaHuYeHns. MI3BecTHo, 4TO NOTOK paboynx 3a
WHCTPYMEHTOM — MyacCCOHOBCKWI, @ BPeEMS 00CNY)XMBAHUSA NOAYNHEHO IKCMOHEHLMabHOMY
3aKOHYy pacnpeneneHnsa. CtommocTb 1 MuH. paboTkl paboyero paBHa 30 4. e., a KnagoBlwuka — 15

0. e.

HaviguTe cpefHve noTepun Lexa npy AaHHOW opraHu3auuy 06cnyXBaHUS B UHCTPYMEHTaIbHOM
oTAeNeHNN (CTOMMOCTb NPOCTOS) NPY CTaLMOHAPHOM pexxume paboThl.

9. buneTHasa Kacca paboTaeT 6e3 nepepsiBa. buneTbl NpogaeT oanH Kaccup. CpegHee Bpems
0bCNyXMBaHMA - 2 MUH. Ha Ka)kAoro Yenoseka. CpefiHee YMCI0 NacCa)KmMpoB, XKeatLwmnx
npnobpecTn buneTbl B Kacce B Te4eHMe 0AHOM0 Yaca, paBHo 20 nacc/4ac. Bce noTokm B cucteme
npocTenLune.

OnpepenvTe CPeQHIO ANVHY o4epean, BEPOATHOCTb NPOCTOA Kaccmpa, CpefHee BPeEMS HaX0X4eHNA
naccakupa B buneTHom Kacce (B o4epeamn n Ha 06-CnyXuBaHun), CpefHee BPeEMS 0XXUAAHNS B 04epean B
YyCNOBMAX CTALMOHAPHOr0 pexuma paboTbl Kacchbl.

20.1.3.

MpuBenéHHble HUXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPU NPoBeAeHUMU
AWArHOCTMYeCKuX paboT AN OLeHKN OCTAaTOYHbIX 3HAHUW MO QUCLUMNIINHE



OonkK-1.1

BbiGop oTBeTa

OCHOBHbLIMK COCTABAAOLWNMM MHHOPMALIMOHHOIO NpoLecca ABAATCS: 1) nepenaya
NHMopMaLMK; 2) nssneveHne nHhopmaumm; 3) cbop nHdopmaunu; 4) obpaboTtka
NHopMaLumn; 5) HakonaeHne nHgpopMauum

1. 1.135
2.1,3,4,5
3.1,2,34
4.1,2,3,4,5

Mo BpeMeHN NHGOPMaLMOHHbLIE MPOLLECCHl AeNATCA Ha: 1) YyCNOBHO-NOCTOAHHbIE; 2)
HenpepbiBHbIE; 3) NnepeMeHHble; 4) AUCKpPeTHbIe

1.
2. 1.1,3
2.2,4
3.1,2,3
4.1,3,4
NHMOopPMaLMK noapasymeBaeT npeobpa3oBaHne ee K BUAY, OTJIMHHOMY OT UCXOHON
hopMbl MK copepKaHna nHopMaLnm
1.
3. 1. Nepenava
2. NonyyeHune
3. ObpaboTka
4. XpaHeHue
CBSI3aJ1 NOHATUE UHPOPMaLMM C NOHATUEM SHTPOMUN
1.
4 1. A.H. Konimoropos
' 2. K. LLleHHOH
3. A.A. XapkeBuy
4. 10.A. Wpengep
M3BeCTHa MH(oOpMaLMOHHAN Mepa HeonpeaeneHHOCTY pe3ynbTaTa NPUHATUSA pelleHmns (no
Mownceesy H.H.), oTpaxxatowas CyMMy 3HaHWUIA 1 BO3MOXHbIX pe3yabTaTOB NPUHATOrO
5 peLleHmns:
" @) NOBbIWAET LEeHHOCTb MHopmaunn 06 ynpasnsemom obbekTe (npouecce)
b) cHMXXaeT ueHHOCTb MHopmaLumn 06 ynpaBnsemom obbekTe (Npouecce)
C) He BAUSIET Ha LIEHHOCTb UHopMaunn 06 ynpasnasemom obbekTe (npouecce)
Pa3/inyHble TOYKUN NPUAOXKEHNS BAMAHMA (BO34ENCTBUSA) CUCTEMbI Ha BHELLHIOW Cpeay
Ha3blBAOTCH CUCTEMBI
1.
6.
1. snemeHTammn
2. BXogamu

3. BbIXOo4amu
4. COCTOSAHUAMM



KoHeYHble aBTOMaThbl MOAENNPYIOT C NOMOLbIO ceTen MNeTpu:

1.
1. na
2. HeT - HaobopoT: ceTu MeTpn MOAENUPYIOT KOHEYHBLIMW aBTOMaTaMM

1.
3.3T0 - BE MOJeNN HNKAK He CBSA3aHHble Mexnay cobon

YpaBHEHUE COCTOAHMA AMHAMUYECKON CUCTEMBI NpeacTaBnseT cobon nuHenHoe
HeoZHOpoAHOEe AnddepeHLManbHOE ypaBHeHMe 7-ro nopsaaka. B atom cnyyae Hanbonee
3(hheKTUBHO peLlaTb ero:
a) MeToL0M NnepefaToyHbIX (PYHKLMIA
b) meTogoM JlarpaHia
C) MeToaoM YebeoiweBsa
COBOKYNHOCTb aBTOMAaTU4€CKOro ynpaB/ifioLLEero yCTPOMCTBa U oObeKTa
ynpaBJieHus, CBA3aHHbIX M B3aMMOAEUCTBYIOLLMX MeXAy cOO0M B COOTBETCTBUM C
aJropMuTMOM ynpasJieHUs, Ha3blBalOT
A cucTtemoin aBToMaTu4yeckoro ynpasneHus (CAY)
b cnctemon aBTomaTmyeckoro KoHTpons (CAK)
B cuctemonm aBTtoMmatmnyeckon 3awntol (CA3)
Mpeobpa3oBaHue Jlannaca no3sonsert
1. 3aMeHNTb onepaunn guppepeHUMpoBaHnsS U MHTErPUPOBaHKS onepaumaMm geneHns n
YMHOXEHUS.
2. N3y4nTb cTaTnyeckue npouecchl B CAP.
3. VI3y4ynTb YaCTOTHbIE XapaKTEPUCTUKN 3BEHLEB WUJIN CUCTEM.
PacueTHas 3apaya
CucTeMa € XapakTepucTU4ecknM ypasHeHneM 5p°+2p°-3p+1=0 HeycTon4uBa:
° HeT
o D.a
Mpy KakoM 3Ha4YeHUN napameTpa @ CUCTEMa C XapaKTepUCTUYECKUM YpaBHEHNEM
2p°+(2-a)p+2=0 ycTon4mea lMpumep 3anucu oTeeTa: <5
° <2
Pa3BepHyTbil OTBET

NHpopMaLMoHHOe OnNucaHne CUCTEMbI - ONMMCaHNE MHDOPMALIMOHHbIX CBA3EN KaK CUCTEMBI C
13. oKpyXxatoLen cpeaown, Tak 1 NOACMCTEM CUCTeMbl. Pa3zpaboTaTb MHGOPMALIMOHHOE
onucaHune ns cuctembl «FOpoacKon 3oonapk». NpeacTaBuTb B BUAE CTPYKTYPHON CXEMBI.
MNpenctasnTb B BUAe cetu MeTpu.
MpencTaBuTb NPOLLECC NOBLILEHNS LLEHHOCTU NHopMau M B Moaenun «M3yvyeHne a3blika
NporpamMMmnpoBaHnNa» C NOMOLLbIO anepuoanyecKoro 3seHa 2-ro nopaaka. MpenioxuTs
CMbIC/IOBOE OMNMcaHme NOCTOSHHbIX BPEMEHU 3BEHA.

10.

11.

12.

14.

OnkK-1.3

Bbibop oTBeTa

MepenatoyHou (PyHKLMEN 3B€HA HA3bIBAIOT OTHOLUEHHUE
1. BXOOHOr0 CUrHana K BbIXO4HOMY CUrHany
2. BbIXOOHOr0 CMrHana K BXOLHOMY CUTrHany
15. 3. lpeobpa3zoBaHusa Jlansaca BXOAHOro CUrHana K npeobpa3zoBaHuio Jlaniaca BbIXOQHOIO
curHana
4. MNpeobpa3zoBaHuna Jlansiaca BbIXOOHOIO CMrHana K npeobpa3oBaHuio Jlanaaca BXOQHOMO
CurHana.
AuHaMuyecKan nepexopHas XxapaKTepucTukKa ycTaHaBJsiuBaeT
1-OYyHKUMOHANbHYI0 CBA3b MEXAY BbIXOAHBLIM N BXOAHbLIM CMrHaioM Y=f(X)
2-N13meHeHne TUNOBOro BXOAHOI0 CMrHana B hyHKUumn spemern X=f(t)
3-N3MeHeHne BbIXO4HOro curHana B PyHKUUn BpemMeHn Y=Ff(t)
4-OYHKUNOHANbHYIO CBA3b MeXAY eANHUYHO-CTYNeHYaTon U e JUHNYHO-UMMYIbCHOW
byHKLMER.
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1416.

15

16.

17.

MpsaMas cBA3b 3TO

* MOTOK MHhOPMaLIK OT CUCTEMbI YyNpPaBAeHUs K 06beKTy ynpaBieHuns

* MOTOK UHDOPMaLMK OT 06bEKTa yNpaBAeHNs K CUCTEME YIpPaBJIEHUS

* COBOKYMHOCTb YCTPOWCTB, obecneynBaowmnx nepegady nHopMaunm K 06bekTy
ynpaBaeHns

* COBOKYMHOCTb YCTPOWCTB, obecneynBatowmnx nepeaady nHhopmaumm ot obbekTa
ynpaBaeHns

Ob6paTHas cBA3b 3TO

1- NOTOK MHOPMaLMN OT CUCTEMBI YIPaBieHNA K 00beKTY ynpaBaeHns

2- NOTOK MHopMauun oT obbekTa ynpaBaeHns K CUCTEME yrpaB/eHns

3- COBOKYMHOCTb YCTPONCTB, obecneymBatowmx nepegady nHhopmaumm K o6 bekTy
ynpaBneHusa

4- COBOKYMHOCTb YCTPONCTB, obecneymBatowmx nepegady nHhopmaLmm ot obbekTa
ynpasieHus.

YKa3aTb 061acTb n3MeHeHna T, 4NA cyyas, KOraa ypaBHEHMe COCTOSHMA YalHMKa
OMUCLIBAETCS YPaBHEHNEM COCTOAHNA MAasSTHUKA

o T,>2T,

* T,=2T,

* T,<2T,

* T,>2T,

* T,=2T,

* T,<2T,

CooTBeTcTBME MeXay BUAoM aucddepeHunanbLHOro ypasHeHUs U TUNOM 3BeHa
A. dx,/dt=kx, B. x,=k dx,/dt C. x,=k x,
1. YcunutenbHole 38eHba C
2. nthpepeHumpytoLme 3seHba B
3. HTerpupytowme 38eHbs A

PacyeTHas 3apava

18.

JaHo: B cuctemy c nepeaaTtoyHon pyHkunen W(p) = 5(p+10) / (p+1) nogaH BXogHOW
curHan X(t) = 2 cos t

Bonpoc: HanTn amMmnanTyay BbIXOAHOr0O CMrHana (OKpYranTb 40 OAeCATbIX).

YKa3aHue:

1. BaXXHO MOMHWTb, 4TO JIMHENHAA CUCTEMA HE U3MEHSET YaCTOTY CUrHana, NPOXOASALLEro
yepes Heé, cnefoBaTesbHO, Ha BbiXxo4e Takxe byaeT rapMOHUYECKUN CUrHaN COS-BUAA.
2. Mo nepenaTo4yHON MYHKLMM CUCTEMbI HEOOX0AMMO 3anncatb ADYX CUCTEMBI.

3. Npeactasnte APYX B anrebpanyeckon opme (CymMMa LENCTBUTENbHOW U MHUMOM
yacTen).

4. HanTtu A4X cuctembl.

5. Hantn aMnanTyay BbIXOOHOrO CUrHana no 3afaHHOW B YC/JIOBUM YaCTOTE BXOAHOM0O
CMrHana.

He 3a6biTb, 4T0 AYX - 3TO TO 4MCI0, BO CKOJIbKO pa3 OT/IMYAETCSH aMNIMTyAa CUrHana Ha
BbIXOAE OT aMNANTYAbl CUrHaNa Ha BXo4e:

AYX = amnnuTypa BbiIxo4a / aMNNTya BXOLa

6. OKpYranTb YMCNO 4O NEepBOro 3HakKa nocse 3ansaTou.

OTBET 71,1

Pa3BepHyThbIW OTBET

19.

20.

MpennoXnTb MoLesNb YCTOMYNBOW CUCTEMbl obecnedyeHmns aHepropecypcammn 3apybexxHoro
nopebutens.

Yka3aHue: PaspaboTaTb CTPYKTYPHYIO CXeMY CUCTEMbI. ICNoib30BaTb KpUTEPUN
ycTonymeocTun Paycca-lypsuua.

OnncaHne guHaMMyeCKuUx CUCTEM pasiMyHON Pr3nNYeCcKon NpupoLbl C MOMOLLLI OLHON K
TOWN e CTPYKTYPHOM CXeMbl U ypaBHEHMSA COCTOSAHMA. TovyeMy 3TO BO3MOXHO. [MpusecTu
npumep.



20.2 MNMpomMeXxyTouyHas aTrecTauus

MpoMe>)XyTouyHas aTrecTauus NPoBOANTCA B COOTBETCTBIM C [010)KEHNEM O NMPOMEXKYTOYHON
aTTecTauun obyyatoLmMxcs no NporpamMmam Bbicluero obpasoBaHus. MpoMexxyTo4yHas aTTecTauns no
MTOraM OCBOEHUS ANCLUMUMIUHBI NMPOBOAMTCS B (hOPMe 3a4eTa B 4 CEMECTPE U 3K3aMeHa B 5 cemecTpe.
YCnoBrsMU AN NONOXKUTENbHON NTOFOBOIN OLIEHKMN SIBASETCS BbINOJIHEHNE BCeX SlabopaTopHbIX paboT.

K ciaye 3a4eTa 1 3K3aMeHa A0MNYCKaloTCa CTyAeHThl, caaslime 100% nabopaTopHbix paboT,

3anJlaHNPOBaHHbLIX B CEMeCTpPeE.

COOTHOLLEHME MOoKa3aTeNen, KpTEPUEB U LLKabl OLLEHNBAHNS pe3ynbTaToB 0byyeHus.

YpoBeHb
o Lkana
KpuTepumn oueHnBaHNS KOMNeTeHLUI ChopMUPOBAHHOCTU OLeHOK
KoMMeTeHLU NN
Oby4varowmica BnageeT TeopeTN4ecknMm 0CHoBaMm
ANCUNIMINHBI, COCOBEH NMPUMEHSITH TEOPETUYECKNE 3HAHUS .
o [MoporoBbivi ypOBEHL 3a4TeHo
Ha npakTuke. ObyYaroLmnincs, MOXET AaBaTb HEMOJIHbIE
OTBETbI Ha AOMOJIHUTE IbHbIE BOMPOCHI.
Oby4YaroLmnca AEMOHCTPUPYET OTPbIBOYHBIE,
parMeHTapHble 3HaHWS, fonyckaeT rpybbie omnbku B - He 3ayTeHo
npeameTHou obaacTu.

KpuTepnm oLeHMBaHNSA KOMNeTeHLNIA

YpoBeHb
ChOPMUPOBAHHOCTU
KOMMeTEeHLUMN

LKkana oueHoK

Oby4varoLmiics B NoJIHOW Mepe BiafeeT MOHATUNHbLIM
annapatom 061acTv UHGOPMaLMOHHBIX MPOLIECCOB
(TeopeTnHeCcKUMM 0CHOBaMM ANCUMIMIINHBI), CrlocobeH
WATIIOCTPUPOBATL OTBET NpUMepamMu, MPUMeHsThb
TEOPETUYECKNE 3HAHUS /15 PELUEHUS NMPaKTUYECKNX
3aga4y

[10BbILLEHHbIV YPOBEHb

OT/M4HO

Oby4varowmiicsa BageeT NoOHATUVHBIM annapaTom
AaHHovi obaacTu (TeopeTu4eCcKMMm 0CHOBaMu
ANCUNIIINHBI), criocobeH opMyIMpoBaTh OCHOBHbIE
MOHATUSA NpeaMeTHoOW 0671aCTu, HO 3aTpyAHAETCA
rnpuBOANTL MPUMEPBI, XapakTepu3yoLme 0cCobeHHOCTH
VHMOPMaLMNOHHBIX MPOLIECCOB Y CUCTEM

ba30BbIv ypPOBEHb

XopoLuo

Oby4YaroLmics 4acTUYHO BJaJeeT TEOPETUYECKUMU
OCHOBaMW ANCLMIJINHBI, (hparMeHTapHo crocobeH
opmMynMpoBaTb OCHOBHbLIE MOHATUSA MPEAMETHON
0ba1acTu, HO 3aTPyAHAETCS MPUBOAUTL MPUMEPBI
MOCTPOEHUNS apPXUTEKTYPbl MHHOPMALIMOHHbIX
rpoLEeccoB 1 CUCTEM, CUCTEMbI KOMaHA
MHOPMaLMNOHHbLIX MPOLECcCoB

[ToporoBbili ypoBeHb

YnoBneTBopuUTesibHO

Oby4YaroLmincs AEMOHCTPUPYET OTPbIBOYHBIE,
parMeHTapHble 3HaHWUS, He MOHUMAET OCHOBHbIX
MOHATMI B 061aCTV MH(HOPMALIMOHHBIX MPOLIECCOB U
CUCTEM U [OMYCKAET rpybble B 0nUcaHum LMGpPoBbIX
npoueccopax 0bpaboTKN CUrHaJI0B.

HeyﬂOBHETBOpMTeﬂbHO




