MuHobpHayku Poccum
®EJEPAJIbHOE FTOCYOAPCTBEHHOE BIOA>KETHOE OBPA30OBATEJIbHOE YYPEXXOEHUE
BbICLUEFO OBPA3OBAHUA
«BOPOHE)XXCKU rOCYQAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)KOAIO
3aBenyoLmin Kaghenpon

bopucos OMuTpuin HUKonaesmy

Kathenpa nHHOpPMaLMOHHbBIX CUCTEM
10.04.2024
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.05 Teopus MHPOPMALIMOHHBIX MPOLECCOB U CUCTEM

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:

10.03.01 MHgopmaLmoHHaa 6e30nacHOCTb

2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

Be3onacHOCTb KOMMbIOTEPHBIX CUCTEM

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:

KopA » Ha3BaHue
KOMMNeTeHLnn

MK-1 CnocobeH
BbINONHATL PaboThl MO
NPOEKTUPOBAHMIO
nporpaMMHoOro
obecnevyeHuns

MK-1 CnocobeH
BbIMOJIHATL PaboThbl MO
NPOEKTMPOBAHMIO
NpPOrpamMMHoOro
obecneveHuns

Kon v Ha3BaHWe nHamkaTopa
KOMMNEeTEeHLNN

MK-1.1 3HaeT meToabl
pa3paboTKM NporpaMMHOro
obecnevyeHns, 1 TEXHONOT UK
NpPOrpamMMnpoBaHNS

MK-1.2 3HaeT npuMeHseMble
MaTeMaThyeckKme meTogbl 1
anropuTMbl YHKLIMOHNPOBAHNS
L1 KOMMOHEHTOB
NPOrpaMMHbIX CPeacTB

12. O6bLeM AuCUMNIUHBI B 3a4eTHbIX eauHUuLax/yac:

5/180

®dopMa NPOMEXYTOYHOM aTTecTaLuu:

3a4eT,9K3aMeH

13. TpypoeMKOCTb NO BupaM y4yebHon paboTbl

Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JleKumnoHHbIe 3aHATUA
MpakTuyeckme 3aHAaTnS
NabopaTopHble 3aHATKA

CamocTodaTenbHasa paboTa

3HaHus, YMEHUA, HaBblKW

3HaeT: MaTeMaTn4ecKne Moaenu n
MeTOoAbl NPeACTaBAEHNS N aHaNn3a
MHHOPMALIMOHHBIX CUCTEM;

yMeeT: NpyMeHATb METOAbI
MaTEMaTMYECKOro aHann3a ans
MOLENNPOBaHNSA MH(OPMALMOHHBIX
CUCTEM, MPUMEHNTb MaTeMaTMYeckme
MOLENN N MeTOAbl NPeLCTaBAEHNS 1
aHaNn3a MHOPMALMOHHBIX CUCTEM
NpU NX NPOEKTUPOBAHNY;

BlageeT: HaBblKaMu
MaTeMaTM4eCKOro MOLeNVPOBaHNS 1
aHaNM3a MHGOPMALMOHHBIX CUCTEM

3HaeT: MeTo40/10r1to
MaTEMaTUYEeCKOro MOOENNPOBaHMNSA
NHDOPMALIMOHHbIX CUCTEM;

yMeeT: NpuMeHaTb
€CTEeCTBEHHOHAY4HbIE 1
0bLEeNHXKEHEPHbIE 3HAHWA A1
MOOEeNNPOBaHMA NHHOOPMALMOHHbIX
CUCTEM,

BJlajeeT: HaBblKaMu
MaTeEMaTUYEeCKOro MOOEIMPOBaHMNA 1
aHaM3a UHMOPMALMOHHbIX CUCTEM

CemecTp 4 CemecTp 5 Bcero
34 52 86
34 36 70
0
16 16
38 20 58



Bunpg y4yebHon paboThl

KypcoBas paboTa

HDOMG)KyTO‘-IHaFI aTTectauund

Yacbl Ha KOHTPOJIb

Bcero

CemecTp 4 CemecTp 5 Bcero
0
0 36 36
36 36
72 108 180

13.1. Copep>xaHue AUCLMUNINHbI

n/n

HavmeHoBaHNe
pasgena
ONCUNNANHBI

OCHOBHbIE MOHATUA U
onpeaeneHns Teopumn
NHOPMaLMOHHbIX
NpoLEcCcoB N CUCTEM

MaTemaTnyeckoe
MogenmpoBaHue
NH(OPMALMOHHbIX
NpoLeccoB N CUCTEM

MeTonbl 1 MOLENN
onuncaHus
(NnpeacTaBneHns)
CUCTEM.

CogepxxaHue pa3gena QUCUUNANHbI

Jlekuumn

NicTtopuyeckas cripaBka. TepMuHonorns
Teopumn cuctem. NMoaxonbl K Knaccupukaumm
cucteM. CBONCTBa (3aKOHOMEPHOCTK)
cuctem. OcobeHHOCTM CUCTEMHOr0 NoAxXo4a
N CUCTEMHOro aHasn3a. CUCTEeMHble MOHATUA
NHMOPMALMOHHOIo NnpoLecca,
NH(OPMALMOHHON TEXHONOI NN,
NHMOPMALMOHHOW CUCTEMBI.

O6wme noaxoabl K MaTEMaTNYECKOMY
MO4EeNMpoBaHuo cucteM. KaHoHMYeckoe
npencTassieHne NHPOPMaLMOHHON CUCTEMBI.
KpuTepum KavecTBa MHPOPMaLIMOHHON
cucTtembl. Kputepum sphekTneHoOCTH
(PYHKLMOHMPOBAHNSA NHGOPMALMOHHON
CUCTEMbI. TeOPEeTNKO-MHOXECTBEHHbIe
Mogenn MHMOopPMaLMOHHbIX cucTem. Cnuctema
KakK OTHOLWeHMe Ha abCTpaKTHbIX
MHOXXeCTBaXx. BpeMeHHble, anrebpanyeckume
N PYHKLNOHaIbHbIE CUCTEMBI.
MogenupoBaHue cuctem cetamu lMNeTpw.
MoaenunpoBaHune annapaTHOro obecneyvyeHns
BbIYUC/INTEJIbHBIX CUCTEM.

KayeCTBeHHble MEeTObl ONUCAHUSA CUCTEM.
Mogenu npoL.eccos U CUCTEM Ha OCHOBe
IeKoMno3mumm n arpernpoBaHmns. O6beKTHO-
OPUEHTUPOBaAHHOE MOAENMPOBaHNE
NH(OPMALMOHHbIX MPOLLECCOB N CUCTEM
Anarpammammn UML. MpoueccHo-
OpPVEHTNPOBaAHHOE MOLENIMPOBaHNE
NH(OPMALMOHHBIX NPOLLECCOB U CUCTEM.
KonnyecTBeHHOE onucaHume
NH(OPMALMOHHBIX NPOLLECCOB U CUCTEM.

Peanunsauuns pa3snena
ANCUUNANHBI C
MOMOLLIbIO OHJIANH-
Kypca, 2YMK

Kypc: Teopus
NHMOPMaLMOHHbIX
MpoLLeCcCcoB
cnctem-2024(vsu.ru)

Kypc: Teopus
NHMOPMALMOHHbIX
npoLeccoB n
cnctem-2024(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos u
cuctem-2024(vsu.ru)



n/n

HanmeHoBaHue
pasgena
OVCUMNINHDI

MeTonbl aHanM3a
(oueHkn)
NHGOPMaLMOHHbIX
cucTem.

AnckpeTHble 1
HernpepbIBHbIE
CUCTEMbI Nepenayu
NHgopmaummn

MexnpeLmeTHble
NPUNOXEHNS Teopumn
NH(OPMALMOHHbIX
MpoLLeccoB N CUCTEM

MaTemaTunyeckoe
MoLeNnnmpoBaHune
CJTyMalHbIX BEANYMH

MaTemaTnyeckoe
MogenmpoBaHune
CNlyYarHbIX
npoueccos

CofepxxaHvie pasfiena AUCLMNINHBI

MHOrokpuTeprasbHas oOLEHKa CUCTEM B
ycnoBusix onpegenéHHoctu. OueHka
C/I0XXHbIX CUCTEM Ha OCHOBE TEOPUM
nonesHocTn. OLeHKa CIOXKHbIX CUCTEM B
YCJI0BUSIX PUCKa Ha OCHOBE TEOpUU
nonesHocTn. OLeHKa CIOXKHbIX CUCTEM B
YCI0BUSIX HEOMpPeaeNéHHOCTN. AHanu3
MHOPMALMOHHBIX CUCTEM Ha OCHOBE
KOMMJIEKCHOMO MPYMEHEHUSI KAYECTBEHHBIX 1
KOJIMYECTBEHHbIX CUCTEMHbIX METOL0B.
MeToabl CTaTUCTUYECKON OLIEHKM
MHOPMALIMOHHBIX CUCTEM.

OCHOBHbIE MOHATUS N onNpeaeneHuns -
3HTPONUS, CPEAHSSA B3aMHasn 1 CpesHAs
cobcTBeHHasA MHopMauns, n3bbITOYHOCTD,
ONTMMabHbIA KOA, MPONYCKHas CrnocobHOCTb
KaHana CBA3MW.

CucTembl CBA3M (MOHATME M KOLenTyasbHas
MoAeNb UHDOPMALMOHHOIO KOH(INKTA).
BruonHgpopmaTurKa (NpoeKkT
"MuToxoHapuwanbHaa EBa"). l'ymaHuTapHas
chepa (rapMOHNYECKMI aHaIn3
MY3bIKaJlbHOrO MPOU3BELEHMNSA)

JlabopaTopHbie paboThbi

3y4yeHne 0CHOBHbIX METOLOB MOJyYeHUs
C/lyYalHbIX BEJIVYWH 1 aNIrOPUTMOB MX
MomenvnpoBaHus. Co3gaHue NporpamMMHbIX
NATHYUKOB CJIyHalHbIX BESIVYMH B cpele
NporpaMMUpoBaHns

/3y4yeHne 0CHOBHbIX METOLI0B MOJTyYEHUS
C/lyYalHbIX MPOLECCOB M aNroOpMTMOB UX
MOJENNPOBAHNS.

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLbIO OHIANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos u
cnctem-2024(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos n
cnctem-2024(vsu.ru)

Kypc: Teopus
NHHOPMALMOHHbIX
npoLeccoB n
cnctem-2024(vsu.ru)

Kypc: Teopus
NHMOPMaLMOHHBIX
NpoLLeccoB u
cnctem-2024(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos n
cnctem-2024(vsu.ru)



n/n

HanmeHoBaHue
pasgena
OVCUMNINHDI

MaTemaTumnyeckoe
MogenmpoBaHune
JIMHENHbIX CUCTEM

CraTtucTnyeckune
3KCNepnMeHThl Ha
3BM

MogenupoBaHue
NpocTenLero NoToka

CofepxxaHvie pasfiena AUCLMNINHBI

13y4eHne 0CHOBHbIX METO/I0B NMOCTPOEHMSA
MoJLesiel IMHENHbIX cucTem Ha base
NHTerpasa cBepTku. Ha ocHoBe
NPVBELEHHbIX MPUMEPOB peann3aumnm
NPOrpaMMHbIX 0AaTYNKOB B Cpelie
NPOrpaMMUPOBAHUS , BbIMNOJHSAETCS
NMOCTPOEHME MOAENNPYIOLLINX NMPOrpamMm As
NccnenoBaHUst IMHENHbIX CUCTEM.

/I3y4eHne 0CHOBHbIX METOA0B NPOBELEHUS
CTAaTUCTUYECKNX IKCMEPVMEHTOB Ha
npvMepe NoCTPOEHNA NPOrpamMm B cpese
nporpamMmunpoBaHnsa Python

/3y4nTb CBOMNCTBA M XapaKTEepPUCTUKK
npocTenwero notoka. CpaBHUTb
TeopeTnyeckne n MmofesbHble 3Ha4YeHns
MONyYEHHbIX XapakTepucTuk. Ha npumepe
NoCTpoeHMsa Nporpamm B cpene Python.

13.2. Tembl (pa3pensl) AUCLUNANHBI U BUObI 3QHATUMA

Ne
n/n

HanmeHoBaHne
TeMbl (pa3gena)

OCHOBHble 10

MOHATUA U
onpepeneHuns
Teopum
NHPOPMALIMOHHBIX
npoL,eccos n
cucTem

MaTemaTnyeckoe 15

MOJleIMpOBaHne
VHOPMALIMOHHBIX
NpPOLEeCCcoB u
cncTem

MeTonbl 1 mogenn 13

onucaHus
(NnpeacTasneHus)
CUCTEM.

JleKUMoHHble
3aHATUSA

MNpakTnyeckne
3aHATUA

NabopaTopHble
3aHATUS

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLbIO OHIANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos u
cnctem-2024(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
npoLeccos n
cnctem-2024(vsu.ru)

Kypc: Teopus
NHMOPMALMOHHBIX
npoLLeccos u
cnuctem-2024(vsu.ru)

CamocTosiTenbHas
paboTa

10 20
10 33
10 23

Bcero



No  HaumeHoBaHue JNlekunoHHble  TpakTuyeckne JlabopaTopHble CamocTosATeNnbHas Bcero
n/n  Tembl (pasgena) 3aHATUS 3aHATUSA 3aHATUS paboTa

4 MeTonbl aHanu3a 14 0 10 24
(oueHkn)
NH(OPMaLIMOHHbIX
cucTem.

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

6 MexnpenomeTHole 10 0 8 18
NPUNOXKEHNS
Teopuu
NH(POPMaLIMOHHBIX
npoLLeccoB n
cucTem

70 0 16 58 144

14. MeToaunyeckume yKasaHusa gnsa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

BHeayauTopHas camocTosTenbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepmanoB nekuui,
N3y4yeHne peKoOMeH10BaHHON IMTepaTypbl, MOArOTOBKY K labopaTopHbIM paboTaM 1 Ux 3aliuTam,
NOArOTOBKY K YCTHOMY OMpPOCY, 3a4eTy U dK3aMeHy.

CamocTosTenbHas paboTa B ayANTOPWM BbIMOSHAETCA NOA4 HEMNOCPEACTBEHHbLIM PYKOBOLCTBOM
npenofasaTtens. [ns nosbileHNs 3PHeKTUBHOCTU PYKOBOACTBA Npu NpoBeLeHM NabopaTopHbIX
3aHATUIA, NPU3BaHHbLIX 06ecneYnTb BbIHOPOYHOE NCMO/Ib30BaHMNE IEKLMOHHOMO MaTepurana ans bonee
rnyboKoro n3yyeHus oTAeNbHbIX Pa3fesioB ANCLMMINHBI NPY PEeLLIEHU COOTBETCTBYIOLLMX NPAKTUYECKMX
3apau.

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

15. MepeyeHb OCHOBHOM M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNJINHBI

No NCTOYHMK
n/n
1 WkyHavH, C. 3. Teopmsa MHHOPMaLMOHHbIX NPOLLECCOB 1 CUCTEM : y4ebHoe nocobue / C. 3.

LWkyHauH, B. L. bepukawsunn. — MockBa : 'opHas KHura, 2012. — 474 c. — ISBN
978-5-98672-285-6. — TeKCT : 3/IeKTPOHHBIN // JlTaHb : 3NeKTPOHHO-6nbanoTeyHaa cuctema. —
URL: https://e.lanbook.com/book/66458

2 Koponés, C. H. Teopusi MHHOPMaLIMOHHBIX MPOLLECCOB 1 cMcTeM : y4ebHoe nocobue / C. H.
Koponés, A. A. AnekcaHapoB. — CaHkT-lMeTepbypr : BI'TY "BoeHmex" um. .®. YcTnHoBa, 2018.
— 103 ¢. — ISBN 978-5-907054-05-9. — TeKCT : 3/1eKTPOHHbIN // JTaHb : 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL: https://e.lanbook.com/book/122065



Ne
n/n

NCcTOYHMK

YepHbiles, A. b. Teopust MHGHOPMaLMOHHbIX MPOLIECCOB 1 CUCTEM : y4ebHoe nocobue / A. b.
YepHbiwes, B. ®. AHTOHOB, I'. 6. CytoHoBa. — Ctasponosib : CKOY, 2015. — 169 c. — TekcT :
3NEKTPOHHbIN // JlaHb : 31eKTPOoHHO-6nbnnoteyHasa cnctema. — URL:
https://e.lanbook.com/book/155262

Teopusi MHPOPMALIMOHHBIX MPOLECCOB U CUCTEM : yyebHoe nocobue / P. K. Jlutesik, O. U. Jlo3uH,
C. H. lnpobokosa, C. . BopobbeB. — HoBovepkacck : KOPIMY (HMW), 2022. — 71 c. — ISBN
978-5-9997-0806-9. — TeKCT : 3/IeKTPOHHBbIN // JlTaHb : 3NeKTPOHHO-bnbanoTeyHaa cuctema. —
URL: https://e.lanbook.com/book/292250

OBcsAHHMKOB, A. C. Teopust MH(POPMALMOHHBLIX MPOLECCOB U CMCTeEM : y4ebHuk / A. C.
OBcsAHHMKOB. — Camapa : MIYTKW, 2019. — 274 c. — TeKCT : 3/IeKTPOHHbIN // JIaHb : 3IeKTPOHHO-
bubnnoteyHaa cuctema. — URL: https://e.lanbook.com/book/223301

6) nonosHMTeNbHaAs AnTepaTypa:

Ne
n/n

NcToYHUK

bacapab, M. A. Luchposas obpaboTka CMrHanoB 1 n3obpa>keHnii B pagnohnsnyeckmx
npuaoXxeHnax : MoHorpadua / M. A. bacapab, B. K. Bonociok, O. B. F'ops4knH. — MoCKBa :
OU3SMATIINT, 2007. — 544 c. — ISBN 978-5-9221-0871-3. — TeKCT : 3N1€KTPOHHbIN // J1aHb :
3/IEKTPOHHO-bnbnnoTeyvHasa cnctema. — URL: https://e.lanbook.com/book/2215

XpeHHuKoB, A. 0. BBefieHne B KBaHTOBYIO TEOPUIO UHGOPMaLMK : y4ebHUK / A. KO. XpeHHUKOB.
— Mockga : PUBMATJIINT, 2008. — 284 c. — ISBN 978-5-9221-0951-2. — TeKCT : 2NEKTPOHHbIN //
JlaHb : 3neKTpoHHO-bnbnnoTeyHasa cnctema. — URL: https://e.lanbook.com/book/2176

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbLIE PECYPCHI:

Ne n/n

3

NcToYHMK

dnekTpoHHas bubnnoTteka http://www.iprbookshop.ru/85987.html
EaonHoe okHO mocTyna K obpa3oBaTesibHbIM pecypcam http://window.edu.ru/

lib.vsu.ru 3HB BIry

16. NepeyeHb yuebHO-MeTOAUUECKOrO obecneyeHUs OIS CAaMOCTOATEsNIbHOW paboThl

Ne n/n

NcToYHUK

MeToanyeckne ykazaHms K BbIlOJHEHNIO 1abopaTopHbIX paboT (B 3/1IEKTPOHHOM BUAE)

17. O6pasoBaTesibHbie TEXHOJIOTMM, UCMOJIb3yeMble NPU peanusauumn y4ueOHOU ANCLUNNHBI,



BKJ1I0YasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CMeluaHHoe oby4yeHue):

AncTaHunoHHbIe 0bpa3oBaTeNbHble TexHonorun (OOT), anekTpoHHoe 0byyeHune (30), cMellaHHoe
oby4yeHune, MATLAB “Total Academic Headcount - 25”.

18. MaTepuanbHo-TexHU4Yeckoe obecneyeHne AUCLUNIIUHDI:

KoMnbtloTepHble Knacchl hakybTeTa KOMMbIOTEPHbIX HAYK, MPOEKTOP AN AEMOHCTPaLUN
TEOPEeTNYECKOro MaTeprana.

19. OueHo4YHble CPeACTBa A5 NPOBeAEeHUA TeKyLLEW U NPOMEXXYTOYHON aTTecTaLui

[MopAnoK OLLeHKN OCBOEHUSA 06y‘-IaIOLLI,VIMI/ICFI y‘-IeGHOFO MaTepunana onpenendaeTca cogep>XaHmem
cnegyrowmnx pas3gesios gUCUNNANHDI:

Ne Paspenbl Kog Kog OueHOoYHble CpeacTBa Ons TeKYLLEN
n/m ANCUNMNHDI KoMneTeHuuun NHANKaTopa aTTecTauunm

(Mopynn)
1 1,2.3,4,5,6 MK-1 MK-1.1 OT1yeT nabopaTopHbIX paboT,

TeCTnpoBaHMe, OTBET Ha 3a4eTe,
OTBET Ha 3K3aMeHe

2 1,2,3.4,5,6 MK-1 MK-1.2 OTyeT nabopaTopHbIX paboT,
TecTUpoBaHWe, OTBET Ha 3a4eTe,
OTBET Ha 3K3aMeHe

MpomexyToYyHas aTTecTaumus

dopMa KOHTpoNA - 3a4eT,IK3aMeH

OueHOoYHble cpefcTBa A5 MPOMEXYTOYHOM aTTecTaumm

19.1. MpuMepHbIA NepevyeHb BOMPOCOB A1 NOATOTOBKMU K 3a4eTy

1. Teopus cuctem, NCTOPUS Pa3BUTUS U OCHOBHbIE 3afa4n. KnbepHeTuka. MoHATUE CMCTEMBI.

2. IHopMaLMOHHasa cucTeMa U ee abCTpakTHbIE 06bEKTLI. DNEMEHT, NOACUCTEMA, CTPYKTYPA CUCTEMBI,
LLeSIOCTHOCTb CUCTEMbI (3MEPAXKEHTHOCTb), FeTEPOreHHOCTb, MHOrOMEPHOCTb, MHOTOKPUTEPUASIbHOCTD,
CNI0XXHAs CUCTEMA, CUCTEMHbIN MoAX0A.

3. CTPYKTYpPHbIA 1 (hyHKLNOHAJIbHbBIA NOAXO0Abl K PaCCMOTPEHUIO CBONCTB CUCTEMBbI.
4, OyHKLUMNOHasIbHble MOHATUA TeopUn CUCTeM. BXoL 1 BbIXOL, COCTOAHME.

5. IMCKpeTHas 1 HenpepbIBHas BO BPEMEHN cUcTeMa. KOHeYHbIn aBTOMaT, KOHEYHOMEpHas cucTema.
OCHOBHbIE 3aa41 TEOPUUN MH(OPMALIMOHHBIX CUCTEM.

6. MNoHATME MHPOPMALIMOHHON CUCTEMBI, €€ CTPYKTYpa. OCHOBHbIE KOMMOHEHTbI MH(GOPMALMOHHON
cucTtembl. Knaccngpukaumnsa MHPOPMaLMOHHbIX CUCTEM.

7. CTpYKTypHOe onucaHue cuctem. CTPYKTypa C HE3aBUCUMbIMUA IMHUAMM CBSA3U, C MOCeA0BaATEbHbIM
ONpPOCOM UCTOYHUKOB MHOPMaLMK, afpecHas cuctema cbopa MHGopMaL UK.

8. OueHKa KayecTBa MHHOPMALIMOHHON CUCTEMbI. MaTpuLia CONPsXKeHHOCTW, ee XapaKTePUCTUKN.

9. A3bIKK ONNCAHNA NHPOPMALMOHHbLIX CUCTEM: HYMepaLnKn, NOeHTUPNKATOPOB, (hOpMaTHOro T1Ma,
MO3ULNOHHOIrO TUNa, APEBOBMAHOIO TUMa, C rPaMMaTUYeCKUM CTPOEM, HOPMUPOBAHHbLIN U €CTECTBEHHbIN
A3bIK.

10. ®opMupoBaHue NHPOPMaLMOHHON CUCTEMbI. ITanbl pa3paboTku cnctemsbl. BoipaboTka cTpaTernm
aHanM3a, NPOEKTUPOBAHMNA, KOOUPOBAHWUS TECTUPOBAHNSA U OTNALKMN.



11. CucteMHbIn aHanns. CTPYKTYPHbIA CUCTEMHBIN aHaNn3, ero 3agaqn. OYHKLUNOHANbHBIA aHa u3.
12. KayecTBeHHble 1 KOJIMYeCTBEHHble MeTObl ONMUCAaHUS CUCTEM.

13. KubepHeTnyeckunin noaxon K onmcaHuio CUCTEM.

14.InHaMmnyeckoe onmcaHne MHHOPMaLIMOHHON CUCTEMBI.

15. KaHoHMYecKoe npefcTaslieHne MHPOPMaLMOHHON CUCTEMBI.

16. HenpepblBHO-AeTepMUHUPOBAHHbIE MOLENN CUCTEM UX NMPUMEHEHME.

17. ArperaTHoe onucaHue CUCTEM.

18. HenpepbiBHO-LeTEPMUHNPOBAHHbLIE CUCTEMBI.

19. InckpeTHoO-OeTepMUHNPOBaHHbIE CUCTEMbI. ABTOMATHI.

20. HenpepblBHO-CTOXaCTUYECKMNE CUCTEMDI.

21. KoMbHMpoBaHHbIE MOAENN CUCTEM.

22. OnucaHune CUCTEM C NMOMOLLbIO TEOPUN MAPKOBCKMX CTyHalHbIX MPOLLECCOB.
23. NoToku cobbiTmn. CnyyarnHble, MyacCOHOBCKME MOTOKMW.

24. INCKpeTHble MapKOBCKKE Lienu.

25. dproaunyeckue n nornowatowme Lenm Mapkosa.

26. HenpepblBHbIE MapKOBCKUE Lienu.

27. TunoBsble rpadbl COCTOAHUIA cUCTeMbI. [pouecchl rmbenn 1 pasMHOXeHNUS.

28. HemapKoBCKMe CiyvalHble NpoLecChl, KOTOpble MOXXHO CBECTU K MapKOBCKMM,
29. MpunoxeHnst MapKoBCKMX NPOLECCOB.

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

19.2. MpuMepHbIA NepeYyeHb BONPOCOB AJif NOATOTOBKMU K 3K3aMeHy

=

TepMrHOIOrs TEOPUK CUCTEM.

Moaxonbl K Klaccugukaumnm cucTem.

CBoncTBa (3aKOHOMEPHOCTUN) CUCTEM.

0OcobeHHOCTN CUCTEMHOrO NoAxo4a U CUCTEMHOr0 aHasm3a.

CucTteMHble NOHATMS NHPOPMaLIMOHHOIO npouecca

CncTeMHble NOHATUS MHPOPMALMOHHOW TEXHONOM UK

CnCTeMHble NOHATUS UHPOPMALMOHHON CUCTEMBI.

O6wme noaxodbl K MaTEMaTUYECKOMY MOAEIMPOBAHUIO CUCTEM.

KaHoHu14Yeckoe npencTaBieHne UHHOPMaLMOHHON CUCTEMBI.

KpuTepum KkayecTBa MHHPOPMaALMOHHON CUCTEMBI.

. Kputepuun adhpekTUBHOCTU (hyHKLUOHUPOBAHNS UH(OPMALIMOHHON CUCTEMBI.

. TeopeTuKo-MHOXXeCTBEHHbIe MOAEIN NHDOPMALMOHHBIX CUCTEM.

. Cuctema Kak OTHOLLEHME Ha abCTpPaKTHbIX MHOXEeCTBaX.

. BpemeHHble, anrebpanyeckune 1 PyHKLNOHANbHbIE CUCTEMBI.

. MognenvpoBsaHue cuctem cetamu lMNetpu.

. MogenupoBaHue annapaTHOro obecrnevyeHns BbIMUCUTESIbHBIX CUCTEM.

. TIpUHATHE pelleHnin Kak 3a4a4a CUCTEMHOr0 aHan3a.

. KayecTBeHHble MeToAbl ONMUCaHUsA CUCTEM.

. Mogzenn npoueccoB 1 CUCTEM Ha OCHOBE LEKOMMO3ULW N arperupoBaHus.

. OBbEKTHO-OpPMEHTUPOBAHHOE MOoesiMpoBaHne NHPOPMALMOHHBIX NPOLLECCOB Y CUCTEM
anarpammamu UML.

. TpoueccHo-opueHTpoBaHHOE MOLeIMpoBaHNe NHOPMALMOHHbBIX MPOLLECCOB U CUCTEM.

o NV AW
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22. KonmyecTBeHHoOe onuncaHne MHGMOPMaLMOHHbLIX MPOLLECCOB U CUCTEM.

23. MHorokpuTepuasibHas oLeHKa CUCTEM B YCN0BMAX OnpeneéHHOCTN.

24. OueHKa CI0XKHbIX CUCTEM Ha OCHOBE TEOpUY MONE3HOCTH.

25. OueHKa CJI0XKHbIX CUCTEM B YCJIOBUSAX PUCKA Ha OCHOBE TeOopun MNoJIe3HOCTMN.

26. OueHKa CI0OXKHBIX CUCTEM B YC/IOBUAX HeonpenenéHHOCTN.

27. AHanu3 MHMOPMaLMOHHbIX CUCTEM Ha OCHOBE KOMMJIEKCHOr 0 NMPUMEHEHNS Ka4eCTBEHHbIX U
KONMNYECTBEHHbIX CUCTEMHbIX METOLO0B.

28. MeToAbl CTAaTUCTUYECKON OLLEHKN MHPOPMALIMOHHBIX CUCTEM.

20 TunoBble OUEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKywWw MW KOHTPOJb YCNEeBaeMOCTH

BbiCTaBNAETCA OLIEHKA «3a4TEHO» UK «He 3a4TeHOo» Nno NabopaTopHbIM paboTaM BCcel gucumnanHbl. K
chaye 3a4eTa U dK3aMeHa J0MyCcKatTCa cTyaeHThl, caaswmne 100% nabopaTopHbIX, 3aMlaHNPOBAHHLIX B
cooTBeTCTBYtoWEeM cemecTpe. Obwas «3a4TeHo» (3a4eT) mbo oLeHKa B 6annax (3Kk3aMeH) BbICTaBNAETCS
npw ycnosum caayvm 100% nabopaTopHbIX, YMEHMMN CBA3bIBaTb TEOPUIO C MPaKTUKOW 1 oTBeTEe Ha 60%
YCTHbIX BOMPOCOB Ha UTOFOBOM aTTecTaunn. OLueHKa «He 3a4TeHO»/«HeyLOBeTBOPUTENbHO»
BbICTaB/IAETCA Npu He caade nabopaTopHbix paboT B NOHOM 06beMe, He BlafeHNeM NOHATUNHBIM
annapaTom npeaMeTHON 061acTn AUCUUMNAUHLI, @ TakKXXe Npu 0TBeTe MeHee Y4eM Ha 60% YCTHbIX
BOMPOCOB.

Mpy OLIEHVBAHMM PE3yIbTAaTOB YCTHOI0 ONPOCa ¥ 3alinThl 1abopaTopHbIX paboT ncnonb3yeTcs
Ka4yeCTBeHHas LLUKaNa OLEHOK.

20.1.1. MpuMepHbIA NepevyeHb 3agaHMA A NOATOTOBKN K TECTUPOBAHUIO

1. OCHOBHbIMW COCTaBAALWMMN NHPOPMALIMOHHOIO NpoLecca ABAAITCA: 1) XpaHeHne nHpopMaunn;
2) nepepaya uHdopmaumu; 3) obpaboTka nHhopmMaLmu; 4) nonyveHne NHMop-Maunmu; 5)
oNTMMMK3aLmMa HDopMaLLmMm

[¢]

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

[¢]

[¢]

[¢]

2. - COBOKYMHOCTb OMNepaLuii, CrpynnnpoBaHHbIX Mo onpeaeneHHoMy npu-

3HaKy

o

MNMopnpouecc
o OyHKLUSA

[¢]

Mpouecc
HdaHHble

o

3. Mo BpeMeHn NHGOPMaLMOHHbIE MPOLIECChl AeNATCA Ha: 1) YCNOBHO-MOCTOSHHbIE; 2) HEMPEPLIBHbIE;
3) NnepeMeHHsble; 4) ANCKPETHbIE



[¢]

1,3
°©2,4
1,2,3
1,3,4

[¢]

o

4, MHhopMaL MK noapa3yMeBaeT npeobpasoBaHne ee K BUAY, OTANYHOMY OT MCXOLHOM
hOpPMbI NN COAEPXKAHUS MHOPMALUN

[¢]

MNepepnava
o loslyyeHune
ObpaboTka
XpaHeHune

[¢]

[¢]

5. - 3TO COBOKYMHOCTb 3aBMCMMOCTEN CBOMNCTB OQHOM0 3IEMEHTA OT CBONCTB Opyrunx
3/1eMeHTOB CUCTEMbI

o

CBSI3b
o apXuUTeKTypa

[¢]

CTPYKTYpPa
© OTHOLWEHNA

6. — CBfI3aHHas COBOKYMHOCTb (PYHKLMIA, B XOAE BbIMNOJIHEHNSA KOTOPOW No-TpebnsaoTcs
onpeaeneHHble NHGMOPMaLMOHHbIE PeCypChl UV MPOAYKTbI, YCAYrK, NpeacTaBas-loWas LeHHOCTb
ans notpeburtens

[¢]

CTPYKTYpHbI aHann3
OyHKLUMOHaNbHasa CTPYKTypa
o CUCTEMHbIV aHaNun3
VIHopMaLMOHHbIN npoLuecc

o

o

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

N =
N
o

~ W N

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



© 2,34
©1,3,4,6

©1,2,3,5
°1,2,4

o B 3aBMCMMOCTM OT XapakTepa MaTeMaTU4YECKUX CBOMCTB 3HAYEHWIA BXOA0B W BbIXOJ0B CUCTEM
Pa3MyaloT CUCTEMBI: 1) OUCKPETHBbIE; 2) OCHOBHbIE; 3) HEMPEPbLIBHbIE; 4) AOMNONHN-TENbHbIEL,
3

°1,3,4
© 23,4
©2,4

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

[¢]

3JleMeHTaMu
BXOOaMu
BbIXO4aMM

o

[¢]

[¢]

COCTOAHNAMN

20.1.2. MpuMepHbIA NepeyYeHb 3ajaHUi ANA peLleHnsa NPaKTUYecKux sapay

1. OpHokaHanbHasa CMO ¢ oTKa3zaMu NpeacTaBnseT cobon oaHy TenedoH-HY0 IMHUI0. 3asBKa
(BbI30B), NpULLEALIas B MOMEHT, KOr4a JIMHUSA 3aHATa, NoJly-4aeT 0TKa3. Bce NOTOKM cobbiTuin
npocTtenwme. MIHTeHCMBHOCTL NoToka X = 0,95 BbI3oBa B MUHYTY CpeaHas
NPOLOJIKUTENBHOCTb pa3rosopa t = 1 MuH.

OnpeaenMTe BEPOATHOCTHbIE XapPaKTEPUCTUKN CMO B YCTaHOBUBLUEMCA pEXUME pa60Tb|.

2. B ogHoKaHanbHyt0 CMO C 0TKa3zaMu NoCTynaeT NPOCTENLLNIA MOTOK 3a-9BOK C
NHTEHCMBHOCTbLIO X = 0,5 3a58BKKN B MUHYTY. Bpems 0bcnyxnBaHnsa 3asaBkn umeeT
nokasaTeJsibHOe pacnpenenieHue ¢ 1,5 MuH.

OnpenennTe BepOSTHOCTHbIE XapakTepucTkn CMO B yCTaHOBUBLLEMCS peXume paboTbl.

3. B BblYNCANTENBHOM LeHTpe paboTaeT 5 nepcoHanbHbIX KoMnbioTepos (MK). MpocTenwni
NOTOK 3afa4, nocTynawowmx Ha BU, nmeeT NHTEHCMBHOCTL J



¢ 10 3agay B Yac. CpefiHee BpeMs peLleHns 3aga4m paBHO 12 MUH. 3asBKa Nony-4aeT 0TKas, ec/u
Bce [K 3aHATHI.

HavianTe BepOATHOCTHbIE XapaKTePUCTUKIN cucTeMbl 06cnyxusaHus (BLL).

4. B ayanTOpPCKYto (hupMy NOCTynaeT NPOCTENLINIA NOTOK 3ad9BOK Ha 06-CyXuBaHMe ¢
NHTEHCMBHOCTLIO J1 = 1,5 3a5BKM B AeHb. BpeMsa obcnyXxuBaHmsa pacrnpeaeneHo no
nokKa3saTesJIbHOMY 3aKOHY 1 paBHO B CpefHeM TpeM AHAM. Ayau-Topckas pupMa pacronaraeTt
NATbIO HE3aBUCMMbIMK ByXranTepamu, BbIMONHAO-LLUMY ay AUTOPCKUE NPOBEPKM
(obcnyxmnBaHue 3aaBok). O4epeab 3a8BOK He orpaHuyeHa. AucunnavHa odepean He
pernameHTUpOBaHa.

OnpenennTe BEPOSTHOCTHLIE XapaKTEPUCTIKM ayAMTOPCKON (OMPMbI KaK CUCTEMbl MaCCOBOMO
obcnyxnBaHus, paboTalolleli B CTaLMOHAPHOM peXxuMme.

5. Ha nyHKT TexocMoTpa NoCcTynaeT NPoCTEeNLWNIA NOTOK 3asBOK (aBTOMObBMNER) UHTEHCUBHOCTH
X = 4 MallvHbl B Yac. Bpema ocMoTpa pacrnpefesieHo rno rnokasaTesibHOMY 3aKOHY U paBHO B
cpefHeM 17 MUH., B 04epeamn MOXXeT HaxoamnTbcs He 6bonee 5 aBTomobunen. Onpegennte
BEPOATHOCTHbIE XapaKTEPUCTUKUN NMYHKTa TEXOCMOTPa B YCTaHOBMBLLEMCS PeXUMe.

6. Ncnonb3ynte ycnosus 3agavn 5 (k = 4; 17 MuH.). OOHAKO OrpaHnYeHmns Ha o4epenb CHATHI.
BbluncanTe BepOSTHOCTHbIE XapaKTEPUCTUKN MyHKTa TEXOCMOTpPa B YCTaHOBUBLLEMCS
pexunme.

Onpegennte, 3PHEKTUBHO NN CHATIE OrPAHNYEHUS Ha LVHY 0Yepeau.

7. B byxrantepun npeanpuaTUsS UMEKOTCA ABa KacCUpa, KaXkAblA U3 KOTOPbLIX MOXET 06CNyKNTb B
cpenHeM 30 COTPYAHMKOB B 4ac. MOTOK COTPYAHMKOB, NOAyYatoWwmx 3apaboTHyto nnaTy, -
NPOCTENLLNIA, C UHTEHCMBHOCTbLIO, paBHOM 40 COTPYAHMKOB B Yac. O4yepedb B KacCe He OrpaHuYeHa.
AvcumnnnHa ovepenmn He pernameHTUpoBaHa. Bpems o6cnyxnBaHma NogYnHEHO
3KCMOHEHUMaNbHOMY 3aKOHY pacnpeaeneHuns.

Bbi4ncanTe BEpPOSTHOCTHbIE XapakTepncTukm CMO B CTaLMOHAPHOM pe-XMMe 1 onpefenuTe
LenecoobpasHoOCTbL NpreMa TPETLEro Kaccupa Ha Npeanpus-Tue, paboTatoLlero ¢ Takomn xe
NPOM3BOANTENLHOCTLIO, Kak 1 NepBble ABa.

8. B MHCTpyMeHTaNbHOM oTAeneHun cbopoyHoro Lexa paboTaloT Tpu KnagosLLmKa. B cpegHem 3a 1
MWH. 3@ MHCTpyMeHTOM npuxoaat 0,8 paboyero 0,8). Ob6cayxnBaHne ogHOro paboyero 3aHUMaeT y
Knagoswmka 1,0 MmH. O4yepelb He UMeeT orpaHuYeHns. Mi3BeCcTHO, 4TO NOTOK paboynx 3a
NHCTPYMEHTOM — MYyaCCOHOBCKWIA, @ BPeEMSA 00CNY)XMBAHUSA NOLAYNHEHO IKCMOHEHLMANbHOMY
3aKOHYy pacnpegeneHnsa. CtommocTb 1 MuH. paboTel paboyero paBHa 30 4. €., a KnagoBwuka — 15
4. e.



Havignte cpegHune noTepun Lexa Npy LaHHOW opraHu3auny o6CnyXnBaHusa B UHCTPYMEHTaIbHOM
oTAeNleHnM (CTOMMOCTb NPOCTOA) NPY CTaLMOHAPHOM pexume paboTbl.

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

OnpenennTe CPeLHION ANMHY O4epenmn, BEPOSATHOCTb MPOCTOSA Kaccupa, CpefiHee BPeMs HaXx0XAeHUs
naccaxxupa B 6uneTHoI Kacce (B o4epeam 1 Ha 06-Cy)KMBAHMK), CPeLHEE BPEMS 0XMIAHWS B 04epean B
YCI0BMSIX CTALLMOHAPHOr0 pexxrMa paboTbl Kacchl.

20.1.3. MpuBepéHHbIe HUXKE 3aJaHUA PEKOMEHAYEeTCA UCNOoJIb30BaTh NPU NPOBEeAEHUHU
BAUArHOCTUYECKUX PaboT ANA OLEeHKN OCTaTOYHbIX 3HAHUW NO AUCLUMNIIMHE

MK-1.1

BbiGop oTBeTa

OCHOBHbLIMKM COCTaBAAOLWMNMM MHHOPMALIMOHHOIO NpoLecca ABAaTCS: 1) nepenaya
NHMOopMaLMK; 2) nssneveHne nHhopmaumm; 3) cbop nHdopmaunn; 4) obpaboTtka
NHopMaumn; 5) HakonneHne nHgpopMaunn

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) YyCIO0BHO-NOCTOAHHbIE; 2)
HenpepbiBHbIE; 3) NnepeMeHHble; 4) AUCKpPeTHbIe

1.

NH(opMaL MM noapasymeBaeT npeobpasoBaHne ee K BUAY, OTMYHOMY OT UCXOLHOW
hopMbl MK copepKaHna nHopMaLnm

1.
3. 1. MNepenava
2. NonyyeHune
3. ObpaboTka
4. XpaHeHue



CBS13a/ NOHATUNE MHBOPMaLMM C MOHATUEM SHTPOMNN

1. A.H. Konmoropos

2. K. LleHHOH

3. A.A. XapKkeBuM

4. 10.A. Wpengep

M3BecTHa MH(OPMaLMOHHaa Mepa HeornpeaeeHHOCTH pe3ynbTaTa NPUHATUSA peLlleHns (no
Mounceesy H.H.), oTpaxatoLas CyMMy 3HaHWUI N BO3MOXHbIX pe3y/ibTaTOB NPUHATOrO
peleHns:

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

b) cHMXXaeT LueHHOCTb MHpopmaunn 06 ynpasnsemom obvekTe (npouecce)

C) He BNUSIET Ha LIEHHOCTb UHopMaLnn 06 ynpaBnsemom obbekTe (npouecce)
Pa3nnyHble TOYKU NPUNOXKEHNSA BANSHUSA (BO3AENCTBUSA) CUCTEMbI Ha BHELLHIOK Cpely
Ha3blBalOTCA CUCTEMBI

1. snemeHTammn
2. BXogamu

3. BbIXOo4amu

4. COCTOSAHUAMU

KoHeYHble aBTOMaThbl MOAENUPYIOT C NOMOLLbIO ceTen MNeTpu:

1.
1. na
2. HeT - HaobopoT: ceTun MeTpn MOAENUPYIOT KOHEYHbIMI aBTOMaTaMM

1.
3.3T0 - ABE MOAE/NN HUKAK He CBA3aHHble MeXay coboi

YpaBHEHUE COCTOSAHMA AMHAMNYECKON CUCTEMBI NpeacTaBnseT cobon nuHenHoe
HeoHOpoAHOEe AnddepeHLManbLHOE ypaBHeHMe 7-ro nopsaka. B aTom cnyyae Hanbonee
3hheKTNBHO peLlaTb ero:

a) METOA0M NepenaToyHbIX QYHKLMA

b) meTogom JlarpaHia

c) meTonoM YebbilleBa

COBOKYNHOCTb aBTOMAaTU4€CKOro ynpaBJifioLLero ycTpoucTea n oobekra
ynpaBJieHus, CBA3aHHbIX U B3aMMOAEUCTBYIOLLMX MeXAay cOO0M B COOTBETCTBUM C
aNropuTMOM ynpaBJieHUs, Ha3blBalOT

A cucTemoin aBToMaTU4eckoro ynpasneHus (CAY)

b cnctemon aBToMaTmyeckoro KoHTponsa (CAK)

B cuctemon aTomaTmyeckon 3awmThl (CA3)

Mpeobpa3oBaHue Jlannaca nossonsetr

1. 3aMeHuTbL onepauun anddepeHLUnpPoOBaHNS N UHTErPUPOBaHNS ONepaLnaIMN AeNEHNS 1
YMHOXXEHUS.

2. N3y4nTb cTaTmnyeckue npouecchl B CAP.

3. VI3y4nTb YaCTOTHbIE XapaKTEPUCTUKN 3BEHBEB WJIN CUCTEM.

PacyeTHas 3apaua

CncTeMa C XxapaKTepucTUYecKUM ypaBHeHnem 5p°+2p°-3p+1=0 HeycTon4mBa:

° HeT

[ D-a

Mpn KaKoM 3HaYe€HUN NapaMeTpa @ CUCTEMA C XapaKTEPUCTUYECKUM YPABHEHNEM
2p°+(2-a)p+2=0 ycToinymsa lMpumep 3anucu oTBeTa: <5

] <2

Pa3BepHyTbiK oTBET

10.

11.

12.



NHpopMaLMoHHOe OnNucaHne CUCTEMbI - ONMCaHNE MHADOPMALIMOHHbIX CBA3EN KaK CUCTEMBI C

13. okpy)KaloLLen cpeaon, Tak 1 NoACUCTEM CUCTEMbI. Pa3paboTaTh MHpOPMaLIMOHHOE
onucaHune gns cuctembl «FOpPoaCcKon 300Mapk». NpeacTaBuTb B BUAE CTPYKTYPHON CXEMBI.
MNpenctasuTb B BUAe cetu MeTpu.

14,

MpencTaBuTb NPOLLECC MOBLIWEHNA LLeHHOCTU MHopMaLnK B Moaenn «3yyeHune a3bika

MPOrpaMMUPOBAHMNS» C MOMOLLIbIO aNepUoANYECKOro 3BeHa 2-ro nopsaaka. NMpeanoXnTb
CMBIC/IOBOE OMMCaHME NOCTOSIHHbIX BPEMEHW 3BEHa.

MNK-1.2
Bbibop oTBeTa

15.

13

1416.

15

16.

17.

MepenatoyHou (PpyHKLMEN 3B€HA HA3bIBAIOT OTHOLLUEHUE

1. BXOOHOr0 CUrHana K BbIXO4HOMY CUrHany

2. BbIXOOHOr0 CUrHana K BXOLHOMY CUrHany

3. NpeobpazoBaHus Jlannaca BXoAHOro CuUrHaia K npeobpa3zoBaHnto Jlannaca BbIXOOHOMO
curHana

4. MNpeobpa3zoBaHuna Jlaniaca BbIXOQHOIO CMrHana K npeobpa3oBaHuio Jlanaaca BXOQHOMO
curHana.

AvHaMuyeckas nepexoaHas XapakKTepuCTUKa yCcTaHaB/AMBaeT
1-OYHKUMOHaNbHYI0 CBA3b MEXAY BbIXOAHBLIM N BXOAHbLIM CMrHasioM Y=f(X)
2-/I3MeHeHne TMNOBOro BXOAHOr0 CUrHana B pyHKUMM BpeMeHn X=f(t)
3-N3MeHeHre BbIXOLHOro cCUrHasna B PyHKUUn BpeMeHun Y=Ff(t)

4-OYHKUMNOHAMNbHYIO CBA3b MeXAY eANHUYHO-CTYNeHYaTon U e JUHNYHO-UMMYIbCHOW
hyHKUMen.

Mpsamasn cBsA3b 3TO

* MOTOK MH(OPMaLUK OT CUCTEMbI yNpaBieHUs K 00bekTy yrnpaBieHuns

* MOTOK MHOpPMaLMK OT 06beKTa YyNpaB/IeHNs K CUCTEME YyrpaB/ieHNS

* COBOKYMHOCTb YCTPOWNCTB, obecneymnBatownx nepenady nHpopmauum K oobekTy
ynpaBneHus

* COBOKYMHOCTb YCTPOWNCTB, obecneymnBaolLnx nepenady nHgopmaunm ot obbekTa
ynpaBneHus

ObpaTHas cBA3b 3TO

1- NOTOK MHDOpPMaLMK OT CUCTEMBI yNpaBieHUs K 06beKTy yrnpaBaeHus

2- NOTOK MH(opMauun oT obbekTa ynpaBaeHUs K CUCTeMe yrnpaBieHuns

3- COBOKYMHOCTb YCTPOMCTB, obecneymBaowmx nepegavy MHOoOpMaL M K 06 bekTy
yrnpasneHus

4- COBOKYMHOCTb YCTPOMCTB, obecneymBatowmx nepenady nHpopmaumm ot obbekTa
yrnpasyieHus.

YKa3aTb 061acTb n3MeHeHna T, 4N Clyvas, KOrga ypaBHeHUe COCTOSHMSA YanHuKa
OMWCbIBAETCA ypaBHEHMEM COCTOSHMA MasATHUKA

e T,>2T,

* T,=2T,

* T,<2T,

* T,>2T,

* T,=2T,

* T,<2T,

CooTBeTCcTBME MeXay BuaoM auddepeHunanbHOro ypasBHeHUs 1 TUNOM 3BeHa
A. dx,/dt=kx, B. x,=k dx,/dt C. x,=k x,
1. YennutenbHble 38eHbsa C
2. JndhdhepeHunpytowme 3seHbs B
3. NHTerpupytoLine 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




