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1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:

09.03.04 MporpaMMHas NHXeHepuUs

2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

NHhopMaLMOHHbIE CUCTEMBI U CETEBbIE TEXHOIOMM

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 VHOPMaLMNOHHbIX CUCTEM

7. PekoMeHpoOBaHa:

pekoMeHfoBaHa HMC ®KH 05.03.2024, npoTokon Ne 5
8. YueOHbIN roa:

2025-2026 n 2026-2027

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Llenbto npenofiaBaHUs ANCLMMINHBI «Teopus MHPOPMaLMOHHBIX NMPOLLECCOB U CUCTEM» SBNSETCS
O3HaKOM/eHne CTYAEeHTOB C 0OWUMM NOHATUAMK CUCTEMHOIO aHann3a, Knaccudmkaumnen
MHMOPMALMOHHbBIX CUCTEM; U3yYeHME MPUHLUMOB NOCTPOEHNSA NH(POPMALIMOHHbBIX CUCTEM; U3YyYeHune
OCHOBHbIX MH(OPMALIMOHHBIX MPOLLECCOB, B YaCTHOCTW, (hyHAaMeHTasIbHbIX BOMPOCOB TEOPUM Nnepenaym u
0bpaboTky MHopmauun.

10. MecTo y4yebHOM aucuunanHbl B CTPYKType OOM:

YyebHas ancumniamHa oTHocuTCa K obs3aTensHon Yactu 6aoka b1. JucunnanHa «Teopus
NHHOPMALLMOHHbIX MPOLIECCOB 1 CUCTEM» CNOCODCTBYET hopMmUpOoBaHMIO Ba30BbIX 3HAHWI AN19 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 WkyHavH, C. 3. Teopusa MHPOPMaLNOHHBIX NPOLECCOB U CUCTEM : y4ebHoe nocobue / C. 3.

LWKyHAuH, B. L. Bepukawsuan. — MockBa : FopHas kKHura, 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 gocTyna: Ansg aBTopus. nosib3oBaTenen.



Ne
n/n

NCcToOYHMK

Koponés, C. H. Teopusi MHPOPMALIMOHHBIX MPOLLECCOB 1 CMCTeM : y4ebHoe nocobue / C. H.
Koponés, A. A. AnekcaHapoB. — CaHkT-MeTepbypr : BI'TY "BoeHmex" nm. O.0. YcTnHoBa, 2018.
— 103 c. — ISBN 978-5-907054-05-9. — TeKCT : 3/IeKTPOHHbIN // JTaHb : 3NEKTPOHHO-
bubnnoteyHas cuctema. — URL: https://e.lanbook.com/book/122065

YepHbiles, A. b. Teopust MHHOPMaLMOHHbIX MPOLIECCOB 1 CUCTEM : y4ebHoe nocobue / A. b.
YepHbiwes, B. ®. AHTOHOB, I'. b. CytoHoBa. — CtaBponosib : CKOY, 2015. — 169 c. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MbAnoTevHas cnctema. — URL:
https://e.lanbook.com/book/155262 — Pexxum gocTyna: Aaa aBTOPW3. NOJIb30BaTENEN.

Teopus MHPOPMALIMOHHBIX MPOLECCOB U cUCTeM : y4ebHoe nocobue / P. K. Jlutesk, O. U. J1o3uH,
C. H. lunpobokosa, C. M. BopobbeB. — HoBovepkacck : KOPIMY (HMW), 2022. — 71 c. — ISBN
978-5-9997-0806-9. — TeKCT : 3/1eKTPOHHbIN // J1aHb : 31eKTPOHHO-bMbnoTeyHas cuctema. —
URL: https://e.lanbook.com/book/292250

OBcsAHHUKOB, A. C. Teopnst MHPOPMALIMOHHBLIX MPOLECCOB U CMCTeM : y4ebHuk / A. C.
OBcAHHMKOB. — Camapa : MIYTHW, 2019. — 274 c. — TeKCT : 3N1eKTPOHHBLIN // JlaHb :
aNeKTpoHHOo[JbubnnoTeyHasa cuctema. — URL: https://e.lanbook.com/book/223301

6) nonosHMTeNbHas AuTepaTypa:

No
n/n

NcToYHUK

bacapab, M. A. LUucdhposas 0bpaboTka cMrHanos 1 n3obpa>keHnii B pagnohnsnyeckmx
npuaoXxeHnax : MoHorpadusa / M. A. bacapab, B. K. Bonociok, O. B. Fops4knH. — MoCKBa :
OU3SMATIINT, 2007. — 544 c. — ISBN 978-5-9221-0871-3. — TeKCT : 3N1€KTPOHHbIA // JlaHb :
3/IEKTPOHHO-bnbnnoTeyHasa cnctema. — URL: https://e.lanbook.com/book/2215

XpeHHuKoB, A. 0. BBefieHne B KBaHTOBYIO TEOPUIO UHGOPMaLMK : Y4ebHUK / A. KO. XpeHHUKOB.
— MockBa : PUBMATJIINT, 2008. — 284 c. — ISBN 978-5-9221-0951-2. — TeKCT : 3NEKTPOHHbIN //
JlaHb : 3NeKTpoHHO-bnbnnoTeyHas cnctema. — URL: https://e.lanbook.com/book/2176

B) MH(HOPMALIMOHHbIE 371eKTPOHHO-06pa30BaTesIbHbIE PECYPChI:

Ne n/n

NCcTOYHUK

dneKTpoHHas brubnmoTteka http://www.iprbookshop.ru/85987.html

EonHoe okHO mocTyna kK obpa3oBaTesibHbIM pecypcam http://window.edu.ru/

lib.vsu.ru 3HB Blry

16. NMepeyeHb yuebHO-MeTOAUYECKOrO obecneyeHUs OJiI8 CAaMOCTOATEsNIbHOW paboThl



Ne n/n NcToYHUK
1 MeToanyeckne ykaszaHus K BbIMOJHEHWNIO 1abopaTopHbIX paboT (B 3/1IEKTPOHHOM BUAE)

2 MeToanyeckne ykazaHus K BbIMOJHEHUIO KypCoBov paboTsl (B 31€KTPOHHOM BUAE)

17. ObpasoBaTesibHble TeXHOJIOTMM, UCNOJIb3yEeMbIe NPU peanusauum y4ebHOn AUCLUNIUHDI,
BKJIIOYaA AMCTAHUMOHHbIEe obpa3oBaTesbHble TexHonorum (JOT), anekTpoHHoe oby4yeHue (30),
CcMeluaHHoe oby4yeHue):

AncTaHUnoHHbIe obpa3oBaTeNbHble TexHonorun (OOT), anekTpoHHoe 0byyeHune (30), cMellaHHoe
oby4yeHune, MATLAB “Total Academic Headcount - 25”.

18. MaTepuanbHO-TEXHU4YECKOe obecneyeHne AUCLUNIIUHDI:

KoMnbloTepHble Knacchl hakybTeTa KOMMbIOTEPHbIX HAYK, MPOEKTOP AN AEMOHCTPaLUN
TEeopeTN4eCcKoro MaTepuana.

19. OueHouYHble CpeacTBa ONs NpoBeaeHus TeKyL el U NPOMeXXYTOYHON aTTecTauui

MopsLoK OLEHKN 0CBOEHMS 0byyvatoLmMMmncs y4ebHoro MmaTepumana onpeaenseTcs Coaep XxaHnem
cnepyloWmx pa3aenos ANCUUMNINHGI:

No Pa3znensbl Kon Kog OueHOoYHble CpefcTBa 414 TeKyLlen
n/n ONCUUNINHBI KOMMeTeHLU MM NHAMKaTOpa aTTecTauumn

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

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

2 1,2,3.4,5,6 OnkK-1 OrnkK-1.3 OTyeT nabopaTopHbIX paboT,
TecTupoBaHue, KypcoBas paboTa,
OTBET Ha 3a4eTe, OTBET Ha
JK3aMeHe

MpomMexyToYHasa aTTecTaums

dopma KOHTpONA - 3a4eT,KypcoBas paboTa,dKk3aMeH
OuEeHOYHble CPeaCTBa 418 MPOMEXYTOYHON aTTeCcTaumm
19.1. 3apaHue Ha KypcoBylo paboty

KypcoBas paboTa coCTONT 13 ABYX 3a[laHUi, KaXK40e U3 KOTOPbIX MpeAcTaBAseT coboii pedepaTmBHoe
NCCnefloBaHVe Hay4yHON NTepaTypbl. Boibop 3a4aHus - Mo nociefHen Undpe 3a4eTKu.

3apaxve 1.

"MHhopMaLIMOHHbIE MepbI”.
1./6. P.XapTtau

2./7. H.BwnHepa n K. LLleHHOHa
3./8. A.KonmoropoBa

4./9. 0. Wpenpepa

5./0. A. XapkeBu4a



B KypcoBoi paboTe A0/KHbI 6bITb MaKCManbHO NMOJIHO OMMCaHa 3ajaHHas Mepa AJ1s U3MepeHus
KOnM4ecTBa MHGopMaLmun. Ons KaXK Ao Mepbl JOSKeH ObITb NpUBEAEH NPUMEp NOACYETA KOJIMYECTBA
VHOpMaLMK. B KayecTBe NpuMepa MOXXHO NPeACTaBUTb UMEHHO Ty 3a4ayy, KOTOPYIO pellan Kaxk bl
YYEHBbI, KOraa hopMyanpoBa KOHKPETHYI0 Mepy. MprBETCTBYETCS ONUCaHWeE NyTH, MO KOTOPOMY LUEN
YY€HbIA B npoLecce hopMyIMPOBaHMS CBOETr0 OTKPbITUS.

3anaHue 2.

1

2
3
4
5
6
7
8
9

10.

CTpyKTypa 1 Knaccugpukaumsa MHGMOpMaLMoHHbIX cuctem (C)
Mpouecckl B C

Mu3HeHHbINn uukn NC

STanbl passutus NC

NHTennekTyanbHble TEXHONOM UM LNGPOBOA SKOHOMUKM

UT uundposoro npennpuaTus

Big data

VICKYCCTBEHHbIN UHTENNEKT

MalunHHoe oby4eHne

(1)0. Data mining

19.2. MpuMepHbIA NepeyeHb BONPOCOB A1 NOATOTOBKM K 3a4eTy
1. Teopus cuctem, NCTOPUA Pa3BUTUA 1 OCHOBHbIE 3ada4n. KubepHeTuka. MoHATUE cUCTEMBI.

2. IHopMaLmoHHasa cuctemMa 1 ee abcTpakTHbIe 00bEKTbI. NEMeHT, NoACcuMcTeMa, CTPYKTypa
CUCTEMbI, LENOCTHOCTb CUCTEMbI (3MEPAXKEHTHOCTb), FETEPOreHHOCTb, MHOFOMEPHOCTb,
MHOTrOKPUTEPUAIbHOCTb, C/I0XKHAsA CUCTEMA, CUCTEMHBINA NMOAXOL.

3. CTPYKTYPHbIA 1 (hyHKLNOHAJIbHbBIA NOAXO0Abl K PAaCCMOTPEHUIO CBONCTB CUCTEMBI.
4, OyHKLUMOHaJIbHblE MOHATUA Teopun CUCTEM. BXoL 1 BbIXOL, COCTOAHME.

5. OuckpeTHasa u HernpepbiBHAsA BO BpeMeHU cucteMa. KoHeYHbIn aBToMaT, KOHe4YHoOMepHas
cuctema. OCHOBHble 3aia4y Teopun MHPOPMALIMOHHBIX CUCTEM.

6. MoHsATME NHPOPMALMOHHON CUCTEMbI, ee CTPYKTYpa. OCHOBHbIE KOMMOHEHTbI MHOPMALMOHHON
cuctembl. Knaccndukaums MHOOPMaLMOHHbIX CUCTEM.

7. CTpyKTypHOEe onucaHune cuctem. CTPYKTypa C HE3aBUCUMBIMU JIMHUSIMU CBSA3M, C
nocfiefloBaTesIbHbIM ONMPOCOM UCTOYHUKOB MHGOPMaLnK, agpecHas cuctema cbopa nHhopmaLmm.

8. OLeHKa KayecTBa MHHDOPMALMOHHON CMCTEMbI. MaTpuLa COMPSXEHHOCTH, €€ XapaKTEPUCTUKM.

9. A3bIKK ONMCaHNS MHPOPMALIMOHHBIX CUCTEM: HyMepaLnn, AeHTUMUKaTOpPoB, (popMaTHOro Tuna,
MO3ULMOHHOIO TWMa, APEeBOBUAHOIO TUMa, C rpaMMaTUYeCcKUM CTPoeM, HOPMUPOBAHHbIV 1
€CTeCTBEHHbIN A3bIK.

10. ®opMupoBaHme NHPOPMALMOHHON CUCTEMBI. Tanbl pa3paboTku cnctembl. BoipaboTka
cTpaTeruu aHasnsa, NPOeKTUPOBaHUS, KOANPOBAHUSA TECTUPOBAHNSA U OTNAAKN.

11. CuctemHbI aHanms. CTPYKTYPHbIA CUCTEMHBIN aHasn3, ero 3agavyn. PyHKUNOHANbHbIN aHa un3.
12. KayecTBeHHbIe 1 KOJIMYECTBEHHbIE MeTObl OMUCAHUS CUCTEM.

13. KnbepHeTunyecknin Noaxoa K OnnucaHuio CUCTEM.

14.InHaMnyeckoe onmcaHme NHHOPMaLIMOHHON CUCTEMBI.

15. KaHOHMYecKoe npefcTaB/ieHne NHGMOPMaLMOHHON CUCTEMBI.

16. HenpepblBHO-AeTEPMUHUPOBAHHbIE MOLENN CUCTEM X MPUMEHEHME.

17. ArperaTHoe onncaHue CUCTEM.

18. HenpepblBHO-AeTEPMUHMNPOBAHHbLIE CUCTEMBI.



11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
206.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.

19. InckpeTHO-OAeTepMUHNPOBaHHbIE CUCTEMbI. ABTOMATHI.

20. HenpepblBHO-CTOXaCTUYECKMNE CUCTEMDI.

21. KoMbHMpoBaHHbIE MOAENN CUCTEM.

22. OnucaHune CUCTEM C NMOMOLLbIO TEOPUN MAPKOBCKMX CTyHalHbIX MPOLIECCOB.
23. NoToku cobbiTnn. CnyyarnHble, MyacCOHOBCKME MOTOKMW.

24. INCKpeTHble MapKOBCKKE Lienu.

25. dproaunyeckue n nornowatwowme Lenn Mapkosa.

26. HenpepblBHbIE MapKOBCKUE LLenu.

27. TunoBsble rpadbl COCTOAHUNA cUCTeMbI. [pouecchl rmbenn 1 pasMHOXeHNUS.
28. HemapkoBCKMe cnyvanHble NpoLecchl, KOTOpble MOXHO CBECTU K MapKOBCKUM,
29. MpunoxxeHnst MapKoBCKMX NPOLECCOB.

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

19.3. MNMpuMepHbIA NepevyeHb BOMPOCOB AJ1A NOATOTOBKU K 3K3aMeHy

TepMrHOIOrs TEOPUK CUCTEM.

Moaoxonbl K KlacCcugukaumnm cucTem.

CBoncTBa (3aKOHOMEPHOCTUN) CUCTEM.

0OcobeHHOCTN CUCTEMHOrO NoAxo4a U CUCTEMHOr0 aHasm3a.

CucTteMHble NOHATMS NHPOPMaLIMOHHOIO npouecca

CncTeMHble NOHATUS MHPOPMALMOHHOW TEXHONOM UK

CnCcTeMHble NOHATUS MHPOPMALMOHHON CUCTEMBI.

O6wme noaxodbl K MaTEMaTUYECKOMY MOAEIMPOBAHUIO CUCTEM.

KaHoHu14Yeckoe npencTaBieHne UHHOPMaLMOHHON CUCTEMBI.

KpuTepum KayecTBa MHHOPMALMOHHON CUCTEMBI.

Kputepum apdekTUBHOCTU PYHKLNOHUPOBAHNA NHHOPMALMOHHOW CUCTEMBI.
TeopeTnKo-MHOXECTBEHHble MoAeN I MHOPMALNOHHbLIX CUCTEM.

CncTteMa Kak OTHOLWEHMe Ha abCTpaKTHbIX MHOXECTBaXx.

BpeMeHHble, anrebpanyeckune n PyHKLNOHANbHbIE CUCTEMBI.

MogenupoBaHue cuctem cetamu lNeTpwu.

MopennpoBaHue annapaTHOro obecrnevyeHns BbIMUCAUTESNIbHbBIX CUCTEM.

MpUHATHE pelleHnin Kak 3a4advya CUCTEMHOr0 aHan3a.

KayecTBeHHble MeTobl ONUCAHNSA CUCTEM.

Mogenu npoLLeccos 1 CUCTEM Ha OCHOBE eKOMMO3ULUK U arpernpoBaHus.
O6beKTHO-0pNeHTUPOBaHHOE MOAENNPOBaHNE NH(OPMALIMOHHBIX MPOLLEeCCOB U CUCTEM
anarpammamum UML.

MpoLeccHo-opMeHTMPOBaHHOE MOLENNPOBaHNE NHOPMALNOHHbLIX MPOLLECCOB U CUCTEM.
KonvyecTBeHHOe onncaHme nHPopMaLMOHHbIX NPOLECCOB 1 CUCTEM.
MHOrokpuTepuasbHas OLeHKa CUCTEM B YCJI0BUAX ONPeeiéHHOCTHN.

OueHKa CI0XKHbIX CUCTEM Ha OCHOBE TeopUM NMOIE3HOCTMN.

OueHKa CNI0XKHbIX CUCTEM B YCJI0BUSAX PUCKa Ha OCHOBE TEOpUUN NoJIe3HOCTMN.

OLeHKa CNI0XHbBIX CUCTEM B YCJI0BUSAX HeonpeaenéHHOCTH.

AHann3 MHPOPMaLMOHHBLIX CUCTEM Ha OCHOBE KOMMMIEKCHOIro NpYMEHeHNs Ka4yeCTBeHHbIX U
KOJINYECTBEHHbIX CUCTEMHbIX METOLO0B.

MeToabl CTaTUCTUYECKOM OLEHKN MH(OPMALMOHHBIX CUCTEM.

20 Tunosble OLEHOYHbIe cpenctea M MeToguideckue MatTepuanbl, onpeaensoliue npouenypbl
OLeéHUBaHuA



20.1 TeKyLiMA KOHTPOJIb yCNEeBaeMOCTH

BbiCTaBnsAeTCa OLeHKa «3a4TeHO» N «He 3a4TeHOo» Nno flabopaTopHbIM paboTam BCcen ancunnanHbl. K
chaye 3a4eTa N dK3aMeHa [0MyCcKatTCa cTyaeHThl, caaswme 100% nabopaTopHbIX N NPaKTUYECKMX
paboT, 3anaHNPOBaHHbLIX B COOTBETCTBYIOLEM ceMecTpe. O6Las «3a4TeHo» (3a4eT) nnbo oLeHKa B
6annax (3k3aMeH) BbICTaBAdeTCsA npu ycaosunm caadm 100% nabopaTopHbIX U NMpakTUYecknx pabor,
YMEHUN CBA3bIBaTb TEOPUIO C MPaKTMUKON N oTBeTe Ha 60% YCTHbIX BONPOCOB Ha MTOrOBOW aTTeCTaLuN.
OueHKa «He 3a4TeHO»/«HeyL0BNEeTBOPUTESNIbHO» BbICTABAAETCA NpY He caade 1abopaTopHbIX 1
npakTnyecknx paboT B NOJIHOM 0ObeMe, He BlafleHneM NOHATUINHBIM annapaToMm npeaMeTHon obnacTu
AUCUUNAUHBI, @ TakXe Npy 0TBeTe MeHee 4eM Ha 60% YCTHbIX BOMPOCOB.

Mpw oLEHVBaHUM Pe3yIbTaTOB YCTHOr0 OMNPOoCca U 3aluThl 1abopaTopHbIX PaboT NCMOb3yeTCs
KayeCTBEHHas LKasla OLEHOK.

20.1.1. MpuMepHbIA NepevyeHb 3agaHNUA NS NOATOTOBKN K TECTUPOBAHUIO

1. OCHOBHbIMU COCTaBASAOLWMMIN NHPOPMALIMOHHOIO NpoLecca ABNATCA: 1) XpaHeHne nHgopmaLuny;
2) nepepada uHcopmaumu; 3) obpaboTka nHpopmaumm; 4) nonyveHme nHpop-Maunu; 5)
onTUMU3aLMa nHpopMaLmnn

[¢]

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

[¢]

[¢]

[¢]

2. - COBOKYMHOCTb OI'IepaLI,I/IIZ, crpynnmnpoBaHHbIX MO onpegeneHHomMy rnpu-

3HaKy

[¢]

Mognpouecc
o QyHKLNSA

[¢]

MpoLecc
[daHHble

o

3. Mo BpeMeHV NH(POPMALNOHHbIE NPOLLeCChl AeNATCs Ha: 1) yCNOBHO-NOCTOSAHHbIE; 2) HENpepbIBHbIE;
3) nepeMeHHble; 4) AUCKpeTHbIe

[¢]

1,3
2,4
1,2,3
1,34

[¢]

[¢]

[¢]

4, MHhopMaLMKn nofpa3yMeBaeT npeobpasoBaHne ee K BUAY, OTANYHOMY OT MCXOLHOWN
hOpPMbl NN COAEPXKAHNS MHOPMALUN

o lepenaya



o onyvyeHune
o ObpaboTka
o XpaHeHue

- 3TO COBOKYINHOCTb 3aBUCUMOCTEN CBOMNCTB OJIHOIO 3/1IEMEHTa OT CBOWCTB Opyrnx
3/1EMEHTOB CUCTEMBI

[¢]

CBSI3b
apxXuTekTypa

[¢]

o

CTPYKTYpa
OTHOLWUEHNA

[¢]

— CBA3aHHasA COBOKYMHOCTb beHKLI,I/II7I, B Xo[e BbINOJIHEHUA KOTOp0I7I I'IO-TpeﬁﬂFHOTCFI
ornpepesieHHble NHPOPMaLMOHHbIE PeCcypChl UKW MPOLYKTHI, YCIyri, NpeacTaBna-owas LeHHOCTb
ona I'IOTpeﬁl/ITeJ'Iﬂ

[¢]

CTPYKTYPHbI aHann3
®yHKLMOHaNbHasA CTPYKTYypa
CnCTEeMHbIN aHanns
VIH®opMaLMOHHbIN MpoLecc

[¢]

[¢]

[¢]

. Mo MHOXXeCTBY Ha4aslbHbIX UHTEPBAIOB NH(OPMALIMOHHbIE MPOLLECChl AeNnaTcs Ha: 1) ¢
6eCKOHEYHbIM YCIOM COCTOSIHUIA; 2) C NOCNeACTBMEM; 3) C KOHEYHbIM YMCSIOM COCTOSHMIA; 4) 6e3
nocnencTens

. Mo cnocoby BbipaxxeHna NHGOPMALMOHHbIE NMPOLLECChl AenaTcs Ha: 1) undposble; 2) nepBuYHbie; 3)
angasuTHbIE; 4) rpacdudeckune; 5) Bxogdawme; 6) cMellaHHble

[¢]

2,34
1,3,4,6

[¢]

[¢]

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

[¢]

o

B 3aBMCUMOCTM OT XapakKTepa MaTeMaTU4YeCKNX CBOWCTB 3Ha4YeHNN BXOL40B N BbIXOO0B CUCTEM



PA3/NYAlOT CUCTEMBI: 1) AUCKPETHbIE; 2) OCHOBHbIE; 3) HENPEPbIBHLIE; 4) AONONHU-TENbHbIE],
3

o 1,34
0 2,34
° 2,4

10. Pa3nnyHble TOYKU MPUIOXKEHUS BANAHNS (BO3LENCTBUA) CUCTEMbI Ha BHELLHIOI Cpeay Ha3blBaloTCs
CUCTEMbI

o

3/leMeHTaMun
BX0OaMu
BbIXO04aMW

[¢]

o

o

COCTOAHNAMMN

20.1.2. MpuMepHbIA NepevyeHb 3aAaHUIA AN pPeLleHns NPaKTUYeCKUX 3apay

1. OgHokaHanbHasa CMO ¢ oTKa3zamu npefcTaBnsdeT cobon oaHy TenedoH-HYo IMHKI0. 3asBKa
(BbI30B), NpULWeLas B MOMEHT, KOrAa JIMHUA 3aHATa, Noay-4aeT 0TKa3. Bce noTokm cobbiTuin
npocTenwme. IHTEHCMBHOCTL NoToka X = 0,95 Bbi3oBa B MUHYTY CpeaHsas
NPOLOJIKUTENBHOCTb pa3rosopa t = 1 MUH.

OnpenennTe BePOATHOCTHbIE XapakTepncTukn CMO B yCTaHOBMBLLEMCS pexxnme paboThl.

2. B ogHokaHanbHyt0o CMO c 0TKa3amu NocTynaeT NPOoCTENLINIA MOTOK 3a-9BOK C
NHTEHCUBHOCTBLIO X = 0,5 3adBKKN B MUHYTY. Bpemsa obCnyXnBaHMA 3as9BKN UMeeT
nokasaTeJsibHOe pacnpenenieHue ¢ 1,5 muH.

OI'Ipe,[leJ'II/ITe BEPOATHOCTHbIE XapPaKTEPUCTUKN CMO B YCTaHOBUMBLLUEMCA pPEXNME paGOTbI.

3. B BblMMcAMTENbHOM LeHTpe paboTaeT 5 nepcoHanbHbix KoMnbioTepos (MK). MpocTenwmi
MOTOK 3ajay, noctynawmwmx Ha BL, nmeeT NHTEHCUBHOCTL J1

¢ 10 3aga4 B Yac. CpefiHee BpeMs peLleHnsa 3agadm paBHo 12 MUH. 3asBKa Noay-4aeT 0TKas, eciu
Bce [MK 3aHATbI.

HavignTe BEpOSATHOCTHbIE XapaKTePUCTUKN CUCTEMbI 06CyxmBaHus (BLL).

4. B ayaMTOpPCKYto (hupMy NOCTynaeT NPOCTENLINIA NOTOK 3a8BOK Ha 06-CyXuMBaHMe C
NHTEHCMBHOCTHLIO J1 = 1,5 3asBKM B AeHb. Bpems obcnyxuBaHmsa pacrnpeaeneHo no



MoKa3aTesIbHOMY 3aKOHY M PaBHO B CpefiHEM TPEM OHAM. Ayan-Topckas dypma pacnonaraet
NATbIO HE3aBUCUMbIMK ByXranTepamm, BbIMOSHSAO-WUMMN ay AMTOPCKUE NPOBEPKU
(0bcnyxmBaHMe 3as8B0K). Ouepellb 3asiBOK He OrpaHuyeHa. AucuunanHa ovyepeam He
pernameHTUpoBaHa.

OnpenennTe BEPOSTHOCTHbIE XapPaKTEPUCTUKN ayANTOPCKOW OMPMbl KakK CUCTEMbI MacCOBOI0
obcnyxmBaHus, paboTatoLLei B CTaLMOHAPHOM peXuMe.

5. Ha nNyHKT TexoCcMoTpa NocTynaeT NpoCTENLWNA NOTOK 3a5BOK (aBTOMOBUNEN) MHTEHCUBHOCTM
X = 4 mallmHbl B H4ac. BpemMs ocMOTpa pacnpefesieHo no nokasaTesbHOMY 3aKOHY U PaBHO B
cpefHeM 17 MUH., B 04epeamn MOXeT HaxoamnTbcs He 6onee 5 aBTomMobunen. Onpegennte
BEPOSATHOCTHbIE XapaKTEPUCTUKIN MyHKTa TEXOCMOTPA B YCTAHOBMBLUEMCS pPEXMME.

6. Ncrnonb3ynte ycnoBusa 3aga4um 5 (k = 4; 17 MyH.). OLHAKO OrpaHu4eHuns Ha ovyepenb CHATHI.
BbiyucanTe BepOATHOCTHbLIE XapaKTEPUCTUKUN NYHKTa TEXOCMOTPA B YCTaHOBMBLUEMCS
pexunme.

OnpenennTe, 3PHEKTUBHO NN CHATME OrPaHUYEHUS Ha ANIMHY oYepenn.

7. B byxrantepun npeanpuaTa UMEKOTCS ABa KacCupa, KaXKabl U3 KOTOPbIX MOXET 00CyXNTb B
cpeaHeM 30 cOTpyAHMKOB B Yac. MOTOK COTPYAHMKOB, NoJyYatowmx 3apaboTHyto nnaTy, -
NPOCTENLWNIA, C UHTEHCUBHOCTBIO, paBHOM 40 COTPYAHMKOB B Yac. O4Yepenb B KacCe He orpaHuYeHa.
AucunnanHa o4epeamn He perfiaMeHTMpoBaHa. Bpemsa obcnyxmeaHmna nog4nHEHO
3KCMOHEHLNaNbHOMY 3aKOHY pacrpeneneHus.

Bbi4ncanTe BEPOSTHOCTHbIE XapakTepncTukm CMO B CTaLMOHAPHOM pe-XMUMe 1 onpefennTe
LlenecoobpasHoOCTbL NpreMa TPeTbEro Kaccupa Ha npeanpus-Tue, paboTaloLlero ¢ Takom xe
NPOM3BOANTENBHOCTLIO, Kak U NepBble A4Ba.

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
Knagoswmka 1,0 MmH. O4yepelb He UMeeT orpaHuYeHns. I3BeCcTHo, 4TO NOTOK paboynx 3a
WHCTPYMEHTOM — MyaCCOHOBCKWIA, @ BPeEMS 00CNY)XMBAHUSA MOAYNHEHO SKCMOHEHLMANbHOMY
3aKOHY pacnpeneneHns. CtoumocTb 1 MuH. paboTkl paboyero paBHa 30 4. €., a KnagoBLwmuka — 15
a. e.

Havignte cpeaHune notepw Lexa Npu 4aHHON opraHn3auny o6cayXnMBaH1s B MUHCTPYMEHTAIbHOM
oTAeNeHNN (CTOUMOCTb NMPOCTOA) NPX CTALMOHAPHOM pexume paboThl.

9. buneTHasa Kacca paboTaeT 6e3 nepepsiBa. buneTbl NpoaaeT oanH Kaccup. CpegHee Bpems
0bCNyXnBaHMA - 2 MUH. Ha Ka)kAoro Yyenoseka. CpefiHee YMCI0 NacCa)kmMpoB, XKeatoLwmnx
npnobpecTun buneTbl B Kacce B Te4eHMe 0AHOM0 Yaca, paBHo 20 nacc/4ac. Bce noTokm B cucteme
npocTenune.



OnpenennTe CpeaHo ANUHY 04epenm, BepOSTHOCTL NPOCTOS Kaccupa, CpeHee BpeMs HaxoXAeHus
naccaxupa B 6UneTHon Kacce (B o4epean n Ha 06-CyXXnBaHWUK), CPeHee BPEMS OXKULAHUS B O4EpPean B
YC/I0BUSIX CTALMOHAPHOI0 pexumMa paboTbl Kacchl.

20.1.3.

MpuBenéHHble HMXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPU NPoBeAeHUMU
AWArHOCTMYeCKuX paboT AN OLEeHKN OCTAaTO4YHbIX 3HAHUMW MO AUCLUNIIMHE

OonkK-1.1

Bbibop oTBeTa

OCHOBHbIMUK COCTaBAAOLWMMN NHPOPMALMOHHOIO NpoLecca aBnaTcs: 1) nepefada
NHopMaLmK; 2) nssneveHune nHpopmaumm; 3) cbop nHdopmaunn; 4) obpaboTtka
NHopMaLMK; 5) HakonaeHne nHgopmaLum

1. 1.1,35
2.1,3,4,5
3.1,2,3,4
4.1,2,3,45

Mo BpeMeHN NHGOPMaLMOHHbIE MPOLLECCHI AeNATCS Ha: 1) yCNOBHO-NOCTOSAHHbIE; 2)
HenpepbiBHbIE; 3) NepeMeHHble; 4) ANCKpPeTHbIe

1.

MH(opMaLmMmn nogpasymeBaeT npeobpasoBaHme ee K BUAY, OTJIMHHOMY OT UCXOLHOW
hopMbl KM copepxaHns NHopMaunm

1

. Mepenava
. Mony4yeHwne
. ObpaboTka
. XpaHeHue

B WN -

CBS13a/1 NOHATUNE MHPOPMaLMM C MOHATUEM SHTPOMUN

. A.H. Konmoropos
. K. lLeHHoH

. AA. XapkeBuy

. 10.A. Wpengep

A WNBR

M3BecTHa MH(pOpPMaLMOHHaa Mepa HeornpeaeeHHOCTH pe3ynbTaTa NPUHATUSA peLlleHns (rno
Mounceey H.H.), oTpaxatoLas CyMMy 3HaHWUI N BO3MOXHbIX Pe3y/ibTaTOB NPUHATOrO
peLleHns:

a) MOBbILLAET LEHHOCTb MHGopMauumn 0b ynpaensemom obbekTe (mpouecce)

b) cHMXXaeT LeHHOCTh MHpopmaunn 06 ynpasnsemom obvekTe (npouecce)

C) He BAUSIET Ha LIEHHOCTb UHopMaunn 06 ynpasnasemom obbekTe (npouecce)



10.

Pa3nnYHbIE TOYKM NPUSIOXKEHWUS BANSAHNSA (BO3LENCTBUSA) CUCTEMbI Ha BHELLHIOW Cpeay
Ha3blBalOTCA CUCTEMBI

1. anemeHTammn
2. BXogamu

3. BbIXOAaMu

4. COCTOSAHUSAMU

KoHeYHble aBTOMaThbl MOAENNPYIOT C MOMOLLbIO ceTen MeTpu:

1.
1. na
2. HeT - HaobopoT: ceTu MeTpn MOAENNPYIOT KOHEYHbLIMM aBTOMaTaMM

1.
3.3TO - IBE MOJIE/IN HUKAK He CBA3aHHbIe Mexay coboi

YpaBHEHMe COCTOSHMA ANHAMUYECKON CUCTEMbI NpeacTaBnseT cobon nMHenHoe
HeoaHOpoAHOe AuddepeHUnanbHOe ypaBHeHMe 7-ro nopsagka. B atom cnyyae Hanbonee
3 heKTUBHO peLlaTb ero:;

a) METOAOM NepenaToyHbIX QYHKLMIA

b) meTogom JlarpaHxa

c) meTomom Yebuiwesa

COBOKYNMHOCTb aBTOMAaTU4€CKOro ynpasifioLLero ycTpoucTea u obbekrta
ynpaBJieHus, CBA3aHHbIX U B3aMMOAEUCTBYIOLLMX MeXAay coOO0M B COOTBETCTBUM C
anropuTMOM ynpasJsieHUsl, Ha3blBalOT

A cuctemoi aBTomMaTU4eckoro ynpasseHus (CAY)

b cnctemon aBToMaTmyeckoro KoHTpons (CAK)

B cucTtemon aBToMaTmyeckon 3awmnThl (CA3)

Mpeobpa3oBaHue Jlannaca no3Bonsert

1. 3aMeHUTbL onepauun guddepeHLnpoBaHNS U UHTErPUPOBAHNS onepaLuaMn LeneHns u
YMHOXEHUS.

2. N3yunTb cTaTmnyeckue npouecchl B CAP.

3. V3y4ynTb YaCTOTHbIE XapaKTEPUCTUKN 3BEHLEB WJIN CUCTEM.

PacyeTHas 3apava

11.

12.

CucTeMa C XapakTepucTUYeckuM ypaBHeHneM 5p°+2p°-3p+1=0 HeycTon4uBa:

° HeT

[ ,D,a

Mpn KaKoM 3Ha4YeHUN NnapaMeTpa a CUCTEMA C XapaKTepUCTUYEeCKUM ypaBHEHNEM
2p°+(2-a)p+2=0 ycTon4mea lMpumep 3anucu oTeeTa: <5

° <2

Pa3BepHyThIW OTBET

NHhopMaLMOHHOE OnMcaHne CUCTEMbI - ONUCaHNE MH(OPMALIMOHHBIX CBA3EM Kak CUCTEMbI C

13. okpy)xatoLen cpeaown, Tak 1 NOACMCTEM CUCTeMbl. Pa3paboTaTbh MHGOPMALIMOHHOE
onuncaHue ana cuctembl «FOpoAcKon 300Mapk». MpeacTaBuTb B BULE CTPYKTYPHOWN CXEMBbI.
MNpenctasuTh B BUAe cetu MeTpu.

14 MpeAcTaBnTb NPOLECC NOBbLIWEHNS LLEHHOCTW MHGOoPMaLnn B Mogenn «3yveHune a3bika

" NporpaMMmnpoBaHKA» C NOMOLLbIO anepruoanyecKoro 3seHa 2-ro nopaaka. MpennoxuTs
CMbIC/I0BOE OMMUCaHMe MOCTOAHHbBIX BPEMEHMW 3BEHA.
OMnK-1.3

BbiGop oTBeTa



MepepaTtoyHou (PyHKLMEN 3B€HA HA3bIBAIOT OTHOLLUEHMUE
1. BXOQHOro CUrHana K BbIXOLHOMY CUrHasy
2. BbIxoOHOro cMrHana K BXOLHOMY CUTrHany

15. 3. MNpeobpazoBaHus Jlannaca BXOAHOro curHana K npeobpasoBaHuio Jlannaca BbIXOAHOIO
CMrHana
4. MpeobpazoBaHna Jlannaca BbIXOAHOro CUrHana K npeobpa3zoBaHuio Jlannaca BXOLHOIO
curHana.

OuHaMMnuyecKan nepexoaHas XapakKTepucTMKa yCTaHaB/AMBaeT
1-OYHKUMOHANbHYIO CBA3b MEXAY BbIXOAHbLIM U BXOAHbIM CUrHanoM Y=F(X)
2-/13MeHeHne TUNoBOro BXOAHOr0 CUrHana B yHKLUUK BpeMeHn X=f(t)
3-NI3meHeHne BLIXO4HOIro cCUrHana B PyHKUUn BpemeHn Y=Ff(t)
4-OYHKUNOHANBHYIO CBS3b MEXAY €ANHNYHO-CTYNEHYaToN N e AUHNYHO-UMMYJIbCHON
byHKLMER.
MpsaMas cBA3b 3TO
* MOTOK UHDOPMALLMM OT CUCTEMbI YNPaBJieHNs K 06beKTy ynpaBieHus
* MOTOK UHPOPMaLMK OT 06bEKTa yNpaBAeHUs K CUCTEME YpPaBJIEHUS
* COBOKYMHOCTb YCTPOWNCTB, obecneumnBaolmnx nepenady nHhopmauum K oo6bekTy
ynpasfieHns
* COBOKYMHOCTb YCTPOWCTB, 0becneymnBaoLLnX nepenayy nHpopmaumum ot obbekTa
ynpasfieHns
Ob6paTHas cBA3b 3TO
1- NOTOK MHOPMaLMN OT CUCTEMbI YIPaBieHNA K 00beKTY ynpaBaeHns
2- NOTOK MHGopMaLUKM OT 06beKTa ynpaB/ieHMs K CUCTEME YNpPaB/eHNS
15  3- COBOKYMHOCTb YCTPONCTB, obecnevnBatowmx nepegady MHpopmaumm K 06bexkTy
ynpaBfieHns
4- COBOKYMHOCTb YCTPONCTB, obecneynBatoLwmx nepegady nHdopMaLmm ot obbekTa
ynpasfieHUS.
YKa3aTb 06nacTb n3MeHeHus T, ANs Cnyyasi, Korja ypaBHeHWe COCTOSAHUS YalHMKa
ONNCBbIBAETCHA YpPaBHEHNEM COCTOAHUA MasTHUKA
o T,>2T,
* T,=2T,
16. - T,<2T,
* T,>2T,
* T,=2T,
* T,<2T,

13

1416.

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



18.

HaHo: B cuctemy c nepenatoyHon pyHkunen W(p) = 5(p+10) / (p+1) nogaH BXOOHOW
curHan X(t) = 2 cos t

Bonpoc: Hantn aMnanTyay BbIXOAHOIO CUrHana (OKpyrAnTb 40 OeCATbIX).

YKa3aHue:

1. Ba>XHO MOMHMUTb, 4YTO JIMHENHASA CUCTEMA HE U3MEHSET YaCTOTY CUrHana, MPOX0oAsLEro
yepes Heé, cnefoBaTeNbHO, Ha BbIXO4e TakXe byneT rapMOHUYECKUIA CUrHaN CoS-BUAa.
2. Mo nepenaTo4yHON MYHKUMM CMCTEMBI HE0BX0aMMO 3anncate ADYX CMCTEMBI.

3. NMpeactaButb APYX B anrebpanyeckon popme (CyMMa AEACTBUTENbHOW U MHUMOMN
yacTten).

4. Hantn AYX cnctemsl.

5. Hantn amMnanTyay BbIXOAHOIrO CUIrHaa No 3a4aHHON B YC/I0BUM YacTOTe BXOAHOMO
CUrHana.

He 3abbiTb, 4T0O AYX - 3TO TO 4MCNI0, BO CKOJIbKO pa3 OT/IMYAETCS aMnanTyda CUrHaia Ha
BbIX0[e OT aMNANTY bl CAFHaNa Ha BXode:

AYX = amnnuTyfa BbiIXxo4a / aMnanTyha BXo4a

6. OKpYrAnTb 4YNC0 OO0 NEPBOro 3HakKa Nocse 3anaTon.

OTBET 71,1

PasBepHyTbIN OTBET

MpepnoXnTb Moaesb YCTOMYNBOW CUCTEMbI obecneyeHmns aHepropecypcamm 3apybexxHoro
nopebutens.

19. Yka3aHue: Pa3paboTaTb CTPYKTYPHYIO CXEMY CUCTEMbI. ICNONb30BaTb KPUTEPUI
ycTonymeocTu Paycca-l'ypsuua.
OnncaHve aoMHaMnyeCcKux CUCTeM pasiMyHon Pur3nyeckon NpupoLbl C MOMOLLBLI OLHON U
20. TOW Xe CTPYKTYPHOWN CXeMbl 1 ypaBHEHUS COCTOSHUSA. [lo4eMy 3TO BO3MOXHO. [punsecTn

npumep.

20.2 MpomMeXxyTouyHasa aTrecraums

np0Me)KyT0‘-IHail aTrecTauma npoeBoanNTCAa B COOTBETCTBUN C lMono>xeHneM o I'IpOMe)KyTO‘-IHOIZ

aTTecTauuy obyyatoLmxcs no nporpamMmam Boiclero obpasoBaHus. MpoMexyToyHas aTTecTauns no
MTOraM OCBOEHUS ANCUMUMIUHBI NMPOBOAMTCS B (hOpMe 3a4eTa B 4 CEMECTPE U 3K3aMeHa B 5 cemecTpe.
YCnoBrsMU AN NONOXKMTENbHON NTOFOBOI OLEHKMN SIBASIETCS BbINOJIHEHME BCeX NabopaTopHbIX paboT.

K coave 3a4eTa 1 3K3aMeHa AOMYCKaloTCA CTyAeHThl, caaslime 100% nabopaTopHbix paboT,

3afNaHNPOBaHHbLIX B CeMeCTpe.

COOTHOLLEHME NMOKa3aTenen, KpUTEPUEB U LKaJbl OLLEHNBaHNSA pe3ynbTaToB 0byyeHus.

npeameTHou obaacTu.

YpoBeHb
y Wkana
KpuTepumn oLueHBaHUSA KOMMNETEHLMIA COpMMpPOBAHHOCTM OLLEHOK
KoMMeTeHLU NN
ObyuyaroLmics BnageeT TEOPETUYECKUMU OCHOBAMM
ANCLNIMINHBI, CIOCOBEH MPUMEHSITb TEOPETUYECKNE 3HAHNS y
o [loporoBbiv ypoBEHb 3a4yTeHo
Ha npakTuke. ObyvaroLwmniics, MOXXET AaBaTb HEMOJIHbIE
OTBEThI Ha AOMOJIHUTEJIbHbIE BOMPOCHI.
ObyuyarLmincs JeEMOHCTPUPYET OTPbIBOYHbIE,
(bparMeHTapHbIE 3HaHWS, 4ONyCcKaeT rpybbie ownbKn B - He 3a4TeHo




KpuTepmmn oLeHnBaHNSA KOMNeTeHLNIA

YpoBeHb
ChOPMUPOBAHHOCTU
KOMMeTEeHLUMN

LKkana oueHoK

Oby4varoLmiics B NoJIHOW Mepe BiafeeT MNOHATUNHbLIM
annapatom 061acTv UHGOPMaLMOHHBIX MPOLIECCOB
(TeopeTnHeCcKMMM 0CHOBaMU ANCUMIIINHBI), CrlocobeH
WATIIOCTPUPOBATL OTBET NpUMepamMu, MPUMeHsThb
TEOPETUYECKNE 3HAHNS /15 PELUEHUS NMPaKTUYECKNX
3aga4y

[10BbILLIEHHbIV YPOBEHb

OT/M4HO

Oby4varowmiicsa BafeeT NoOHATUVHBIM annapaTom
AaHHovi obaacTu (TeopeTuyecKuMm 0CHOBaMu
ANCUNIIINHBI), criocobeH ¢opMyIMpoBaTh OCHOBHbIE
MOHATUSA NpeaMeTHOW 0671aCTu, HO 3aTpyAHAETCA
rnpuBOANTL MPUMEPBI, XapakTepu3yoLme 0CobeHHOCTH
VHMOPMaLMNOHHBIX MPOLIECCOB Y CUCTEM

ba30BbIv ypOBEHb

XopoLuo

Oby4aroLmics 4acTUYHO BIaJeeT TEOPETUYECKUMM
OCHOBaMW ANCLMIJINHBI, (hparMeHTapHo crocobeH
opmMynnpoBaTb OCHOBHbLIE MOHATNSA MPEAMETHON
061acTu, HO 3aTPyAHAETCS MPUBOAUTL MPUMEPBI
MOCTPOEHUNS apPXUTEKTYPbl MHHOPMALIMOHHbIX
rpoLeccoB U CUCTEM, CUCTEMbI KOMaHA
MHOPMaLMNOHHbLIX MPOLECCOB

[ToporoBbiii ypoBeHb

YnoBneTBopUTesibHO

Oby4aroLmincs AEMOHCTPUPYET OTPbIBOYHBIE,
parMeHTapHble 3HaHWUS, HE MOHUMAET OCHOBHbIX
MOHATMI B 061aCTV MH(HOPMALIMOHHBIX MPOLIECCOB U
CUCTEM U [OMYCKAET rpybble B 0nNUcaHum LMGpPOBbIX
npoueccopax 0bpaboTKN CUrHaJI0B.

HeyﬂOBfleTBOpl/lTefleO




