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PABOYAS MPOrPAMMA YYEBHON AUCLUNJINHDI

61.0.25 Teopunsa MHHPOPMALIMOHHbBIX NPOLLECCOB U CUCTEM

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.04 MporpaMMHasa nHXxeHepus

2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

VH(MhOpMaLMOHHbBIE CUCTEMbI U CETEBbIE TEXHONOM U

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyyeHusn:

O4Hasn

5. Kacdeppa, oTBevalowwasn 3a peaamsauunio oUCLUMNIINHDI:

Kathenpa NHHOOPMALMOHHBLIX CUCTEM

6. CocTaBuTENIM NPOrpaMMbl:

®no Jecatupukosa EneHa HukonaesHa
YuyeHas cTeneHb JOKTOP 3KOHOMUYECKNX HayK
YyeHoe 3BaHue rnpogeccop

E-Mail science2000@ya.ru

QakynbTeT KOMIbIOTEPHbIX HaYK

Kathegpa MHPOPMaLNOHHbIX CUCTEM

7. PekoMmeHpoBaHa: npoTtokont HMC Ne5 ot 10.03.2021
8. YYyeOHbIN ron;:

2022-2023 1 2023-2024

9.llenu n 3apa4umn y4ebHOU AUCLUNNMNHDI:

Lenbio npenofaBaHns AUCUMMINHBI «Teopns UHMOPMALMOHHBIX MPOLLECCOB U CUCTEM» SBASETCH
O3HaKOMJIeHMe CTYAEeHTOB C OOWMMM MOHATUAMU CUCTEMHOr0 aHaau3a, Khaccudukauuen
NH(MOPMALMOHHBIX CUCTEM; U3yYeHMe NPUHLMMOB MOCTPOEHUSA NH(POPMALMOHHBIX CUCTEM; W3yYeHune
OCHOBHbIX MH(HOPMALMOHHbIX MPOLLECCOB, B YaCTHOCTU, (hyHAAMEHTaNbHbIX BONPOCOB TEOPUW Nepeaayn u



0bpaboTky MHopmauun.
10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

YyebHasd gucumniamHa OTHoCUMTCS K obsA3aTenbHom 4YacTm 6aoka bl. OucumnnmHa «Teopusd
NHMDOPMALIMOHHBIX MPOLECCOB N CUCTEM» CNOCOBCTBYET (hopMMpPOBaHMIO Ba30BbIX 3HAHWUI 419 OTBETA Ha
BOMpPOC: «4TO Takoe MH(POPMaALMOHHAA CMCTeMa?», onpenenseT NoHMMaHue BCe CTPYKTYPbl ANCLUNINH
npoeccnoHanbHOro Unkaa, obecnevynBaeT KOMMNAEKC 3HAHUN 1 HaBbIKOB. s YCMNELWHOro 0CBOEHUS
HeobxoanMO NpeaBapuUTebHOE U3y4yeHne ANCcUNnanHbl «MHhopMaTrKa».

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEeHUA, HaBbIKK),
COOTHECEHHble C NIaHUpPYyeMbIMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTesibHOM NPOrpaMmMbl
(KkoMneTeHUMAMM BbINYCKHUKOB) M UHOMKATOPaMM UX OOCTMIXKEHUSA:

KoL 1 Ha3BaHVe KOMMeTeHLUum Kop v Ha3BaHWe MHAMKATopa  3HaHWUSA, YMEHUS, HaBbIKK
KOMMeTeHLMm
ONK-1 CnocobeH NnpumMeHATb OMK-1.1 3HaeT 0CHOBHI 3HaTb: METO40/10M 0
eCTeCTBeHHOHaYy4Hble 1 MaTeMaTUKKn, PU3NKHY, MaTeMaTU4eckoro
obLlenH)XeHepHble 3HaHNA, MeTOAbl  BbIYUC/IUTENLHON TEXHUKMN U MOENMPOBaHNSA
MaTeMaTU4ecKoro aHanusa u nporpamMMmnpoBaHns NHMOPMALIMOHHbIX CUCTEM;
MOLENNPOBaHNSA, TEOPETUYECKOTO U yMeTb: MPUMeHATb
3KCNepuMeHTaIbHOro eCcTeCcTBeHHOHaYy4Hble U1
nccreoBaHnA B 06LLEeNHKEHEPHbIE 3HAHUA 1
nNpotheCcCMoHaNbHON AeATeNbHOCTH; MeTo4bl MaTeMaTUYeCKoro

aHanu3a ons MoaeNMpoBaHus
MHHOPMALIMOHHBIX CUCTEM;
BNlageTb: HaBbIKaMu
MaTeMaTM4YeCcKoro
MOZENNPOBaHNS
MHHOPMALIMOHHbIX CUCTEM.

OMNK-1 CnocobeH NnpuMeHATb OMK-1.3 VimeeT HaBbIKK 3HaTb: MaTemMaTnyeckne
eCcTeCTBEeHHOHay4HbIe 1 TeopeTnyeckoro un MOZENN U MeToabl
obLlenH)XeHepHble 3HaHMA, MeToAbl  dKCMEepPVMEHTaIbHOro npencTaB/ieHUs U aHanu3a
MaTeMaTUY4eCKOoro aHaam3a u nccnenoBaHns o6bEKTOB NH(OPMALMOHHBLIX CUCTEM;
MOLEeNNPOBaHNA, TEOPETUYECKOrO U NPOGheCcCnoHaNLHON YyMeTb: NPUMEHATb
3KCMeprMeHTaNbHOro fesaTeslbHOCTH MaTeMaTU4ecKne MoLenu u
nccrefoBaHnA B MeTOoLbl NpefAcTaBaeHUs n
npogeccMoHasibHON feATeNIbHOCTY; aHaNn3a NHQPOPMaLMOHHbIX
CUCTEM MpPU UX
NMPOEKTUPOBAHWUN;

BJlageTb: MeTo4aMUN U
HaBblKaMW npencTtaB/ieHNa n
aHaJn3a I/Iqu)OpMaLI,I/IOHHbIX
CncTem

12. 0O6beM AuCUMNAUHBI B 3a4eTHbIX eAuHUuLax/yac:
6/216
dopMa NPOMEXYTOYHON aTTeCTaLUM:

3aveT,KypcoBas paboTa,dK3ameH



13. TpynoeMKOCTb NO BUA.aM y4ebHon paboTbl

Bunpg y4yebHom paboThl

AYLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
MpakTnyeckune 3aHATMA
JNabopaTopHble 3aHATUSA

CamocToaTenbHas paboTa
KypcoBas paboTa

MpoMeXxyToYHas aTTecTaums

Yacbl Ha KOHTPOJIb
Bcero

CemecTp 4 CemecTp 5 Bcero

32 66 98
32 34 66

16 16

16 16
40 42 82

0

0 36 36

36 36
72 144 216

13.1. Copep>XaHue AUCLUMJINHbLI

n/n HauwMeHoBaHMe
pasgena aAnCUMNInHBGI

1. OCHOBHble MOHATUSA U
onpeneneHns Teopumn
NHMOPMALMOHHBIX
NnpoLLeccoB N CUCTEM

2 MaTeMaTnyeckoe
MOZleIMPOBaHMe
MH(OPMALMOHHbIX
MPOLIECCOB 1 CUCTEM

Colep>xaHve pasfena AuCLnnanHbl

Jlekuum

cTopmyeckasa cnpaBka. TepMuMHOMOrna
Teopun cuctem. Noaxonsl K Knaccugukaumm
cuctem. CBOMCTBa (3aKOHOMEPHOCTM) CUCTEM.
OcobeHHOCTM CMCTEMHOro noaxona u
CMCTEMHOr0 aHann3a. CUCTEMHbIE MOHATUS
MH{OopMaLMOHHOro npoLiecca,
NHMOPMALMOHHON TEXHONOM NN,
NHMOPMALMOHHON CUCTEMBI.

Obuwme noaxonbl K MaTeMaTUYECKOMY
MOZLENMPOBaHNIO cucTeM. KaHoHMYeckoe
npeacTaBfieHne MHHOPMALMOHHOW CUCTEMBI.
KpuTepumn kayecTsa MH(OpMaLIMOHHON
cucTembl. Kputepum ahhekTUBHOCTU
(PYHKLMOHMPOBAHUSA NH(POPMALUOHHOM
CMCTeMbl. TeOPeTUKO-MHOXKECTBEHHble
Moenu NHHOPMALMNOHHbBIX cucTeM. Cuctema
KakK OTHoLWeHMe Ha abCTpaKTHbIX
MHOXXeCTBax. BpemeHHble, anrebpanyeckne un
(PYHKLMOHaNbHbIe cucTeMbl. MogenvpoBaHue
cuctem cetamu Metpu. MopenvposaHue
annapaTHoro obecneyeHns BbIYUCINTENbHbIX
cucTeM. 2.6. NpuHATHE pelleHni Kak 3agada
CMCTEMHOr0 aHannsa.

Peanusauwns pasgena
JUCLUMANHBI C
MOMOLLbIO OHNANH-
Kypca, 2YMK

Kypc: Teopus
NH(OPMALMOHHbIX
npoLLeccos u
cucTem (vsu.ru)

Kypc: Teopus
NH(OPMALMOHHbIX
npoLLeccos u
cucTem (vsu.ru)



n/n

HanmeHoBaHue
pasgena guCUMnInHbI

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

ColepxxaHve pasfena AuCLnnanHb

Ka4yeCTBEeHHbIe MeTObl ONUCAHUSA CUCTEM.
Mogenu npoLeccoB U CUCTEM Ha OCHOBE
JeKoMno3unumm n arpernpoBaHmns. O6bekTHO-
OPUEHTNPOBAHHOE MOAENNPOBaHME
NH(OPMALMOHHBIX NPOLLECCOB N CUCTEM
Anarpammamn UML. lMpoueccHo-
OpPVEHTMPOBAHHOE MOLESINPOBaHNE
NH(OPMaLMOHHbLIX NPOLECCOB N CUCTEM.
KosinyecTeeHHOe onncaHne MHGOpPMaLOHHbIX
NpoLEeCccoB N CUCTEM.

MHoOrokpuTepmanbHasa OLeHKa CUCTEM B
YCNOBUSX onpeaenéHHocTn. OLeHKa CNIOXKHbIX
CUCTEM Ha OCHOBE TEOPUN NOIE3HOCTMN.
OueHKa C/I0XKHbIX CUCTEM B YCJI0BUSX PUCKa
Ha OCHOBE Teopuun nNone3HocTu. OLeHKa
CJTOXKHbIX CUCTEM B YCNOBUAX
HeonpenenéHHoCTn. AHanu3
NHMOPMALIMOHHbIX CUCTEM Ha OCHOBE
KOMMJIEKCHOrO NMPUMEHEHNS Ka4eCTBEHHbIX U
KOJINYECTBEHHbIX CUCTEMHbIX METO/,0B.
MeToAObl CTAaTUCTUYECKOW OLEHKM
NHMOPMALIMOHHBIX CUCTEM.

OCHOBHbIE MOHATUSA 1 ONpPeaeNeHus -
SHTPONUSA, CPEeAHSS B3aUMHas U CpeHAS
cobcTBeHHas nHMopMaLms, N3ObITOYHOCTD,
ONTVMaJIbHbIN KO, MPONYyCKHas CnocobHOCTb
KaHana cBsA3n.

CncTeMmbl CBA3M (MOHATME U KOLeNTyaslbHas
Mofeslb UHPOPMALIMOHHOIMO KOH(INKTA).
BuonHgpopmMaTrKa (NpoekT
"MuToxoHapuanbHaa EBa"). N'ymaHnTapHas
cepa (rapMOHUYECKUIA aHaNn3
My3blKa/lbHOr 0 NPOn3BeaeHNs)

JlabopaTopHble paboThl

3y4yeHne 0CHOBHbIX METOLOB MOJyYeHUs
C/lyHalHbIX BEIVYWH 1 aNrOPUTMOB MX
mMogenupoBaHus. Co3aaHme nNporpaMMHbIx
OATYYKOB C/lyYalHbIX BEIMYMH B Cpeae
nporpamMMmpoBaHMs

Peanusauwns pasgena
JNCLUMANHBI C
MOMOLLbIO OHMANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
NpoLLeccoB n
cucTem (vsu.ru)

Kypc: Teopus
NH(OPMALMOHHbIX
NnpoL,EeccoB n
cucrtem (vsu.ru)

Kypc: Teopus
NH(OPMALMOHHbIX
npoLLeccos u
cucTem (vsu.ru)

Kypc: Teopus
NH(OPMaLMOHHbLIX
MpoLLEeccoB n
cucTem (vsu.ru)

Kypc: Teopus
NH(OPMALMOHHbIX
NpoLeccoB n
cuctem(vsu.ru)



n/n

HanmeHoBaHue
pasgena guCUMnInHbI

MaTemaTnyeckoe
MogenmpoBaHune
CJlyYarHbIX
npoueccos

MaTemaTunyeckoe
MogenmpoBaHune
JINHENHbIX CUCTEM

CraTucTnyeckune
3KCNepnMeHThl Ha
3BM

MognenuposaHue
NPOCTEeNLEero NoToka

CyMmmMupoBaHme
CJTyHalHbIX MOTOKOB

AHaNN3 V-KaHaIbHOW
CMO ¢ gABHbIMU
noTepsamm

AHasin3 NpoLLeccos B
CMO c noTepsMun

ColepxxaHve pasfena AuCLnnanHb

N3y4yeHne 0CHOBHbIX METOMOB MOJyHEHUS
C/lyYalHbIX NPOLLECCOB 1 aAropuTMOB MX
MOZENNPOBAHNS.

A3y4yeHne 0CHOBHbIX METO0B NMOCTPOEHMS
Mofesiel IMHENHbIX cCucTeM Ha base
MHTEerpasia CBepTKMN. Ha 0CHOBE NpUBEIEHHbIX
NpYMepoB peasim3auny NporpamMmMHbIX
JIaTYMKOB B Cpede NporpamMMmnpoBaHns ,
BbIMNOJIHAETCS MOCTPOEHNE MOAENNPYIOLLNX
nporpamMm Anasa UccaenoBaHns TMHENHbIX
cncTem.

I3y4yeHne 0CHOBHbIX METOLOB NPOBeAEHNS
CTaTUCTMUYECKUX IKCMEPUMEHTOB Ha npuMepe
NOCTPOEHMA NPOrpamMm B Cpeae
nporpamMmmunpoBaHns Python.

N3y4nTb CBOMCTBA M XapaKTEPUCTUKN
npocTeiiwero notoka. CpaBHUTH
TEOPETNYECKME U MOAENbHBIE 3HAYEHNS
MOJlyYEHHbIX XapakTepucTuK. Ha npumepe
MOCTPOEHUS NporpamMm B cpefe Python.

npaKTM‘-IECKVIe 3aHATUA

NccnenoBaTb CyMMy ABYX MPOCTENLLNX
MOTOKOB U ONPEeLeNTb XapaKTEPUCTIKM
pe3ynbTupytoLLEro NoToka. Ha npumepe
MOCTPOEHUs nporpamm B cpene Python

ccneposaTth 1-e pacnpeneneHne IpnaHra u
XapakTepucTnkm kavyectsa CMO ¢ fABHbIMU
notepamMu. Ha nprvMmepe NocTpoeHns
nporpamm B cpege Python.

CpaBHMTb 3Ha4YeHNa XapaKTepUCTUK KavyecTBa
ans CMO ¢ sBHbIMKW NOTEPAMU, MOJTYYEHHbIX B
pesynbTaTe MOLEMPOBAHUA U PaCCYUTAHHbIX
no nepson opmyne IpnaHra. Ha npumepe
NoCTpPoeHWsa nNporpamm B cpege Python.

Peanusauwns pasgena
JNCLUMANHBI C
MOMOLLbIO OHMANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
NpoLLeccoB n
cncrTem(vsu.ru)

Kypc: Teopus
NHOPMALMOHHbIX
NnpoL,EeccoB n
cuctem(vsu.ru)

Kypc: Teopus
NH(OPMALMOHHbIX
npoLLeccos u
cucTtem(vsu.ru)

Kypc: Teopus
NH(OPMaLMOHHbIX
npoL,eccoB n
cucTem(vsu.ru)

Kypc: Teopus
NH(OPMALMOHHbIX
NpoLeccoB n
cuctem(vsu.ru)

Kypc: Teopus
NHMDOPMaLMOHHbIX
npoLLeccoB n
cncTem(vsu.ru)

Kypc: Teopus
NHOPMaLMOHHbIX
MpoLLEeccoB n
cucTem(vsu.ru)



n/n

HanmeHoBaHue
pasgena guCUMnInHbI

WccnepoBaHue un
aHan3 NpoLEeccoB B
CMO c oxxnpgaHuem

ColepxxaHve pasfena AuCLnnanHb

N3y4nTb BTOpPOE pacnpeneneHune IpnaHra u

XapPaKTeEPUCTUKN KaveCTBa CUCTEM C
ovyepensamMu. Ha npumepe nocTpoeHns

nporpamm B cpege Python.

13.2. Tembl (pa3pensl) AUCLUNNHBI U BUObI 3aHATUHA

Ne
n/n

HanmeHoBaHMe JlekunoHHble  [paKkTuyeckue
TeMbl (pa3gena) 3aHATUSA 3aHATUSA

OcHoBHbIe 8
MOHATUSA U
onpepeneHns

Teopum
NH(POPMALIMOHHBIX
npoLLeccoB u

cucTem

MaTtemaTtuyeckoe 15
MoLenMpoBaHune
NHPOPMALIMOHHbIX
NpoLLeccoB ”

cucTem

MeToabl u mogenn 13
onncaHus
(NnpeacTaBneHus)
cucTem.

MeToabl aHanM3a 14
(oueHkn)
NHPOPMALIMOHHbLIX
cuUcTeMm.

AnckpeTHble 1 8
HenpepbiBHbIE
CNCTEMb

nepenaiu
NH(opMaLnn

JlabopaTopHble
3aHATUA

Peanusauwns pasgena
JNCLUMANHBI C
MOMOLLbIO OHMANH-
Kypca, 2YMK

Kypc: Teopus
NHOPMaLMOHHbIX
NpoLLeccoB n
cncrTem(vsu.ru)

CamocToaTenbHas Bcero

paboTa

10 18
29 60
17 30
18 32
4 28



No  HaumeHoBaHue JlekunoHHble  lpakTuyeckne JlabopaTopHble CamocTosATeNnbHas Bcero
n/n  Tembl (pasgena) 3aHATUS 3aHATUSA 3aHATUS paboTa

6 MexnpeomeTHole 8 0 0 4 12
NPUNOXKEHNS
Teopun
NHDOPMALIMOHHBIX
npoLLeccoB n
cucTem

66 16 16 82 180

14. MeToaunyeckuMe yKasdaHusa onsa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

BHeayauTopHas camocTosTeNbHas paboTa CTyLeHTOB BK/OYaeT NpopaboTKy MaTepuanoB Nekuun,
N3yvyeHne peKkoMeHAOBaHHOW NUTepaTypbl, MOATOTOBKY K NlabopaTopHbIM paboTaM un ux 3awuTam,
NOArOTOBKY K YCTHOMY OMpPOCY, 3a4eTy U dK3aMeHy.

CamocTosiTenbHas paboTa B ayaAUTOPUM BbINONHAETCS NOA HEMNOCPEACTBEHHbIM PYKOBOLCTBOM
npenopasaTens. Lns nosbiweHNs 3PHEKTUBHOCTM PYKOBOACTBA Mpu MpoBefeHMn nabopaTopHbIX
3aHATUIA, NPU3BaHHbLIX obecneynTb BbIBOPOYHOE MCMOJIb30BAHME NIEKLMOHHOr0 MaTepuana ans 6onee
rnyboKoro n3y4yeHus oTAeNbHbIX Pa3fenoB AUCLMUMINHBI MPU PeLleHn COOTBETCTBYIOLLMNX MPAaKTUYECKMNX
3apau.

K na60paToprlM 3aHATUAM CTYOEHTbhI OOJIKHbI U3YHNTb TGODETI/I‘-IECKI/IVI MaTepunan I'Ipeﬂ,MeTHOIZ obnactw.

15. MepeyeHb OCHOBHOM U A,0MNOJIHUTENILHON NUTEpPaTypbl, PECYPCOB MHTEPHET, Heo6XxoAUMbIX
AN OCBOEHUS AUCLUNJINHbI

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

LWkyHOuH, B. L. bepukawsunun. — MockBa : FopHas kHura, 2012. — 474 c. — ISBN
978-5-98672-285-6. — TeKCT : 3/IeKTPOHHbIN // J1aHb : 31eKTPOHHO-bMbnoTeyHas cuctema. —
URL: https://e.lanbook.com/book/66458— Pexxum focTyna: Ang aBToOpuUs. Nojib3oBaTenei.

2 Koponés, C. H. Teopns uHopMaLMOHHbIX MPOLLECCOB U cucTeM : y4yebHoe nocobue / C. H.
Koponés, A. A. AnekcaHapoB. — CaHkT-MeTepbypr : BI'TY "Boenmex" um. O.0. YcTuHoBa, 2018.
— 103 c. — ISBN 978-5-907054-05-9. — TeKCT : 3/IeKTPOHHGIN // JlaHb : 31€KTPOHHO-
bubnnoteyHas cuctema. — URL: https://e.lanbook.com/book/122065

3 YepHsbiwes, A. b. Teopus nHGOPMaLMOHHbIX MPOLLECCOB 1 CUCTEM : y4ebHoe nocobue / A. b.
YepHbiwes, B. ®. AHToHOB, I'. b. CyioHoBa. — CtaBponosib : CKOY, 2015. — 169 c. — TekcT:
3/1IEKTPOHHbIN // J1aHb : 3N1eKTPOHHO-6MbAnoTeyHasa cnctema. — URL:
https://e.lanbook.com/book/155262 — Pexxum focTyna: 4S9 aBTOPU3. NoJib30BaTeNen.

6) nononHWTENbHaa NUTepaTypa:



Ne MCTOYHUK

n/m

1 bacapab, M. A. Uucposas obpaboTka curHanos 1 n3obpakeHnit B paanonsnyeckmx
npunoXxeHmsax : MmoHorpadusa / M. A. bacapab, B. K. Bonoctok, O. B. FTopsiYkuH. — MockBa :
OU3MATIINT, 2007. — 544 c. — ISBN 978-5-9221-0871-3. — TeKCT : 3/1€KTPOHHbIN // J1aHb :
3NEeKTPOHHO-6ubnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/2215

2 XpeHHuKoB, A. 0. BBefieHne B KBaHTOBYIO TEOPUIO UHGOPMaLMK : y4ebHUK / A. K0. XpeHHUKOB.

— MockBa : PUIMATIINT, 2008. — 284 c. — ISBN 978-5-9221-0951-2. — TeKCT : 2NEKTPOHHbIN //
JlaHb : anekTpoHHO-bnbnnoTeyHasa cuctema. — URL: https://e.lanbook.com/book/2176

B) MH(OPMALIMOHHbIE 371EKTPOHHO-06pa30oBaTe/IbHbIE PECYPChI:

Ne n/n NcToYHUK

1 dnekTpoHHas bubnnoTeka http://www.iprbookshop.ru/85987.html
2 EnnHoe okHO gocTyna K obpa3oBaTesbHbIM pecypcam http://window.edu.ru/
3 lib.vsu.ru 3HB6 BI'Y

16. MepeuyeHb yuebHO-MeTOogUYECKOro obecneuyeHus pnsa caMocToATesIbHOU PaboThl

Ne n/n NCcToYHUK

1 MeTogmn4yeckne ykalzaHus K BblMOJIHEHWIO na6opaToprlx pa60T (B 3J/IEKTPOHHOM Buae)

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NPU peannsauumn y4eOHOW AUCLUNINHDI,
BKJIlOMasA OAUCTAHUUOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe obyuyeHue (30),
CcMeLUaHHoe obyuyeHue):

OuncTaHumnoHHble obpa3oBaTenbHble TexHonorun (LOT), anekTpoHHoe 06yyeHune (30), cMelaHHoe
obyyeHune, MATLAB “Total Academic Headcount - 25”.

18. MaTepuaano-TexuuquKoe obecneyeHue OoUCLMUNJIUHBI:

KoMnbloTepHble KNacCbl (paKysibTeTa KOMMNbITEPHbLIX HAaYK, MPOEKTOop L4 LeMOHCTpauunu
TeopeTn4eCcKkoro Matepmnana.

19. OueHo4YHble CPpeAcTBa AJiA NPOBefeHUsA TeKyLLel n NPOMeXYTOYHOM aTTecTalun

MopsAoK OLEHKM 0CBOEHMS 00yYaoLWMMNCS y4ebHOro MaTepurana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasnenos AUCUMMINHGI:

Ne Pa3zpensl Kon Koo OueHoYHble cpeacTBa OJ18 TeKyLLen
n/m  OUCLUMINHBI KOMMNEeTeHLMN NHANKaTopa aTTecTauunn

(Mopynn)
1 1,2.3,4,5,6 OMnK-1 OnkK-1.1 OT14eT nabopaTopHbIX paboT,

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



Ne Pazpensbl Kon Kopg OLeHOYHbIe cpeacTBa AN5 TeKyLewn

n/m  BUCLMNAUHBI KOMMNeTeHU MK MHAMKaTopa aTTecTauum
(Mozynn)
2 1,2,3.4,5,6 OMnK-1 OnkK-1.3 OT4yeT nabopaTopHbIX

paboT,TecTupoBaHne, Kypcosas
paboTa, OTBET Ha 3a4eTe, OTBET Ha
3K3aMeHe

MpomexyTo4YHas aTTecTaumns

®opma KOHTpONA - 3a4eT,KypcoBas paboTa,dKk3aMeH

OueHoYHble cpeacTBa A1 MPOMEXYTOYHON aTTecTaumm

19.1. NMpuMepHbIA NepeyeHb 3agaHUN ONA NOATOTOBKU K TECTUPOBAHUIO

1. OCHOBHbIMM COCTaBAAOLWNMMN MHPOPMALIMOHHOMO NpoLLecca SABAATCA: 1) XpaHeHne nHpopMaLuy;
2) nepepaya uHdopmMaumu; 3) obpaboTka nHhopmMaumu; 4) nonyveHme NHMop-Maunu; 5)
ONTMMMK3aLMa HDoPMaLK

[¢]

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

[¢]

[¢]

[¢]

2. - COBOKYMNHOCTb onepau,w7|, crpynnmnpoBaHHbIX MO onpegeneHHomMy rnpu-

3HaKy

o

MNMognpouecc
o OyHKLNSA

[¢]

Mpouecc
HdaHHble

o

3. To BpeMeHN NHGopMaLMOHHbIE NMPOLLECCHl AeNATCA Ha: 1) YCNOBHO-NOCTOAHHbIE; 2) HEMPEPbIBHLIE;
3) nepeMeHHble; 4) ANCKPETHbIE

[¢]

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

[¢]

[¢]

[¢]

4. MHhopMaLMKn nofpa3yMeBaeT npeobpa3oBaHne ee K BUAY, OTANYHOMY OT NCXOLHOWM
hOpPMbl NN COAEPXKAHNS MHOPMaLUW



[¢]

MNepenava
Mony4yeHne
ObpaboTka
XpaHeHune

o

[¢]

o

5. - 3T0 COBOKYMHOCTb 3aBMCMMOCTEN CBOMCTB OAHOI0 3/IEMEHTA OT CBOMNCTB APYrunx
3/1EMEHTOB CUCTEMBI

[¢]

CBSI3b
o apxuTeKTypa

[¢]

CTPYKTYpa
OTHOLUEeHNA

o

6. — CBAI3@aHHas COBOKYMHOCTb (PYHKLUMIA, B XOA4E BbINOJHEHUS KOTOPOMN no-TpebnsTca
onpepenieHHble MHPOPMaLMOHHbIE PecypChl UAN NPOAYKTbI, YCAYrn, NpeacTaBas-owas LeHHOCTb
Ana notpebutens

[¢]

CTPYKTYPHBbIN aHann3
®yHKUMOHaNbHAA CTPYKTYpa
o CUCTEMHbIV aHanun3
VIHhopMaLMOHHbIN npoLuecc

[¢]

[¢]

7. Tlo MHOXXeCTBY Ha4aslbHbIX UHTEPBAIOB MH(OPMALIMOHHbIE MPOLECCH AeNATCs Ha: 1) €
H6ecKOHeYHbIM YNCIOM COCTOSAHUI; 2) C NoC/eACcTBMEM; 3) C KOHEYHbIM YMUCIOM COCTOSHUIA; 4) b6e3
nocnencTeus

N
o

[¢]
N P =
B W N

8. Mo cnocoby BbipaXKeHNs MHHOPMaLIMOHHbIE NPOLLECCHl AeNATcsA Ha: 1) undpoBsble; 2) NnepBuYyHbIe; 3)
andasuTHblE; 4) rpaduyeckne; 5) Bxoasume; 6) CMeLaHHbIe

[¢]

2,34
1,3,4,6

[¢]

[¢]

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

[¢]



[¢]

B 3aBMCMMOCTM OT XapakTepa MaTeMaTU4eCKUX CBOMCTB 3HA4YEeHWI BXOL0B W BbIXOLOB CUCTEM
pasnn4aloT CUCTEMBbI: 1) ANCKPETHLIE; 2) OCHOBHbIE; 3) HENPEPbLIBHbIE; 4) AOMNONHU-TENbHbIE]L,
3

[¢]

1,34
2,34
2,4

[¢]

[¢]

10. Pa3nn4yHble TOYKNK NPUJIOXKEHNA BIANAHNA (BO34ENCTBUSA) CUCTEMbBI Ha BHELLIHIOW Ccpeny Ha3blBaloTCA
CNCTEMDI

[¢]

3/leMeHTaMun
BXOOaMu
© BbIXO4aMW

o

[¢]

COCTOAHNAMN

19.2. MNpuMepHbIA NepevYeHb 3afAaHUN 01 PeLUeHUs NPpaKTUYeCcKUX 3apay

1. OpHokaHanbHasa CMO ¢ oTKa3aMu NpeacTaBnseT cobon oaHy TeNnedoH-HY0 IMHUI0. 3asBKa
(BbI30B), MpULLEALLIas B MOMEHT, KOr4a JIMHUS 3aHATa, NoJly-4aeT 0TKa3. Bce NOTOKM cobbiTuin
npocTtenwmne. MIHTeHCMBHOCTL NoToka X = 0,95 BbI30Ba B MUHYTY CpefHaAs
NPOAO/IKNTENbHOCTb pasroBopa t = 1 MUH.

OnpenennTe BepOSTHOCTHbIE XapakTepucTkn CMO B yCTaHOBUBLLEMCS peXume paboTbl.

2. B ogHokaHanbHyt0o CMO c 0TKa3zaMu NoCTymnaeT NPOCTENLLNIA NMOTOK 3a-9BOK C
WHTEHCMBHOCTbIO X = 0,5 3a58BKKN B MUHYTY. Bpems 0bCcnyxnBaHnsa 3asaBkn umeeT
nokasaTeJibHOe pacnpenenieHue ¢ 1,5 muH.

OnpepennTe BEPOATHOCTHbIE XapakTepncTuky CMO B yCTaHOBMBLLEMCS pexxume paboThbl.

3. B Bbl4uCAMTENbHOM LeHTpe paboTaeT 5 nepcoHanbHbix KoMnbioTepos (MK). MNMpocTenwmn
NoTOK 3afa4, nocTynawwmx Ha BL, nmeeT NHTEHCMBHOCTL JI

e 10 3apa4 B Yac. CpefHee BpeMa pelleHns 3ada4m paBHO 12 MUH. 3asaBKa MNoJly-4aeT 0TKas, ecu
Bce MK 3aHAThI.

HavignTe BepOATHOCTHbIE XapaKTEPUCTUKIN cucTeMbl 0b6cayxmnsaHus (BLL).

4. B ayAMTOPCKYtO (hupMy MOCTynaeT NPOCTENLUMIA NOTOK 3a8BOK Ha 06-CyXuBaHmMe ¢



WHTEHCUBHOCTbLIO J1 = 1,5 3a8BKU B iIeHb. Bpems obcnyxuBaHus pacnpeaeneHo no
NnoKa3aTeslbHOMY 3aKOHY M PaBHO B CpefiHeM TpPeM AHAM. Ayan-Topckas dypma pacnonaraet
NATbIO HE3aBUCUMbIMU ByXranTepamu, BbIMOJHSA-WMMI ayAMTOPCKNE NPOBEPKM
(obcnyxmBaHmMe 3a8B0oK). Ouepellb 3asiBOK He OrpaHunyeHa. ucuunanHa ovyepenm He
pernamMeHTUpoBaHa.

OnpenennTe BEPOATHOCTHbLIE XapaKTEPUCTUKM ayANTOPCKON (hMpMbl KaK CUCTEMbI MacCOBOM0
obcnyxneaHus, paboTatoLleln B CTaLMOHAPHOM pexunme.

5. Ha nNyHKT TexoCcMoTpa NocTynaeT NPOCTENLINA NOTOK 3asBOK (aBTOMOBUNEN) MHTEHCUBHOCTM
X = 4 MalLMHbI B HYac. Bpems ocMoTpa pacnpefeneHo rno nokasaTesbHOMY 3aKOHY U PaBHO B
cpeaHem 17 MUH., B 04epenn MOXXET HaxoauTbCs He bonee 5 aBTomobunen. Onpegeante
BEPOATHOCTHbLIE XapaKTEPUCTUKIN NYHKTa TEXOCMOTPaA B YCTAaHOBMBLLEMCS peXUME.

6. Vicnonb3yinTte ycnosua 3agayum 5 (k = 4; 17 MuH.). OLHaKo orpaHnyeHnsa Ha ovepeb CHATLI.
BbiyucanTe BepoATHOCTHbIE XapaKTePUCTUKN NYHKTa TEXOCMOTPA B YCTaHOBMBLUEMCSH
pexunme.

Onpenennte, 3PHEKTUBHO NN CHATME OrPAaHUYEHUS Ha ONIMHY oYepenn.

7. B byxrantepuun npeanpusTusS UMeOTCA ABa KacCupa, KaXXabli U3 KOTOPbIX MOXKET 06CNyXNTb B
cpeaHeM 30 COTPYAHNKOB B Yac. MOTOK COTPYAHMKOB, NoJyvaloLwmx 3apaboTHyto nnaTy, -
NPOCTENLINIA, C NHTEHCMBHOCTbIO, paBHOM 40 COTPYAHMKOB B Yac. O4epeab B Kacce He orpaHMyeHa.
AucunnanHa o4epeamn He perfiaMeHTMpoBaHa. Bpemsa obcnyxmBaHMa NOOYNHEHO
3KCMOHEHLUNaNbHOMY 3aKOHY pacnpeneneHus.

Bbi4ncimTe BepOATHOCTHbIE XapakTepucTukn CMO B CTaLMOHAPHOM pe-XXUMe 1 onpeaennTe
LileN1ecoobpasHOCTb MpMeMa TPETLEro Kaccupa Ha npeanpus-Tue, paboTaloLero ¢ Takom xe
NPOV3BOANTESILHOCTLIO, KaK U NepBble fBa.

8. B MHCTpyMeHTasibHOM oTAeNneHmm cbopoyHoro uexa paboTaloT Tpu KNadoBLMKa. B cpegHem 3a 1
MWH. 3a MHCTpyMeHTOoM npuxoaaT 0,8 paboyero 0,8). O6cnyxuaHne ogHoro paboyero 3aHnMaeT y
Knagoswmka 1,0 MmH. O4yepelb He UMeeT orpaHuYeHuns. i3BecTHo, 4To NOTOK paboynx 3a
WHCTPYMEHTOM — MyaCCOHOBCKWI, a BpeMS 06CyXMBaHUSA NOAYNHEHO IKCMOHEHLMANbHOMY
3aKOHYy pacnpegeneHnsa. CtoumocTb 1 MuH. paboTel paboyero pasHa 30 4. €., a KnagoBLwuka — 15

a.e.

HavignTe cpefHne noTepun Lexa npy 4aHHOW opraHn3auuy 06cnyXMBaHUS B UHCTPYMEHTaIbHOM
oTAeNeHnn (CTOMMOCTb NPOCTOS) NPY CTALMOHAPHOM pexxume paboThl.

9. buneTHasa Kacca paboTaeT 6e3 nepepsiBa. buneTbl NpogaeT oanH kaccup. CpefHee BpeMs
06CNy>XMBaHMA - 2 MUH. Ha Ka)XAoro Yyenoseka. CpefiHee YMCI0 NacCa)KMpoB, XKeNatoLwmnx
npnobpecTun buneTbl B Kacce B Te4eHMe 0AHOro Yaca, paBHo 20 nacc/4yac. Bce noToKM B cucteme
npocTenLune.



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 TunoBble OUEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKywWw MW KOHTPOJb YCNEeBaeMOCTH

BbICTAB/IAETCS OLIEHKA «3a4TEHO» WM «He 3a4TeHOo» no fabopaTopHbIM paboTaM Bcen AnCUMNANHLL. K
chayvye 3a4eTa M 3K3aMeHa OOMyCKalTCa CTyaeHThl, caaBwune 100% nabopaTOpHbIX U NpaKTUYeCKNX
paboT, 3anfaHMPOBaAHHbLIX B COOTBETCTBYMOLWEM cemecTpe. Obuwas «3a4yTeHo» (3a4eT) nMmbo oueHKa B
6annax (3K3aMeH) BbICTaBAAeTCA npu ycnoemn caavm 100% nabopaTopHbIX U NpakTuyecknx pabor,
YMEHUWN CBA3bIBATb TEOPUIO C MPaKTUKON 1 oTBeTe Ha 60% YCTHLIX BOMPOCOB Ha UTOrOBOW aTTecTaumm.
OueHkKa «He 3a4TeHO»/«HeyAOoBNeTBOPUTENbHO» BbICTAaBAAETCA MpW He chadvye nabopaTopHbIX
npakTnyeckmx paboT B NosHOM obbeMe, He BNafeHNeM NOHATUIAHBLIM annapaToM nNpeaMeTHon obnacTu
ANCUUNAUHBI, @ TaKXe Npu 0TBeTe MeHee 4YeM Ha 60% YCTHbIX BONMPOCOB.

Mpw oLEHMBaHUM Pe3yIbTaTOB YCTHOr0 OMNPOoCca U 3aluThl 1abopaTopHbIX PaboT NCMOb3yeTCs
KaYeCTBEHHas LWKaJia OLEHOK.

20.2 MpoMeXxyTouyHasa aTrecTaums

MpoMe)XyTo4YyHas aTTecTauua NpoBOANTCSA B COOTBETCTBMM C MOSIOXKEHNEM O MPOMEXYTOYHON
aTtTecTaumn obyyalLWmxcs no nporpammam Bbiclero obpasoBaHus. MpoMeXyToyHas aTTecTauns no
MTOraM OCBOEHWSA AMCLMMNANHBI NMPOBOAMUTCS B (hopMe 3ayeTa B 4 cemMeCTpe M 3K3aMeHa B 5 cemecTpe.
YCNoBMSIMU N5 NONIOXUTENBHOW UTOrOBOW OLIEHKMN SBNSIETCS BbINOJIHEHME BCeX NabopaTopHbIX paboT,
CAayva BCex NMPakTUYecKnx 3aaaHuil.

K coadve 3a4eTa n 3K3aMeHa A0MYyCKalTCA CTyAeHThl, caaBlwmne 100% nabopaTopHbIX U MPaKTUYECKMX
paboT, 3aNNaHNPOBAHHLIX B CEMECTpE.

COOTHOLLEHME NMOKa3aTenen, KpUTEPUEB U LKaJbl OLLEHNBaAHNSA pe3ynbTaToB 0byyeHus.

KpuTepumn oueHMBaHNSA KOMNETEHLINN YpoBeHb LLIkasna oueHok
ChOPMUPOBAHHOCTN
KOMMNEeTEHLNIN
ObyyartoLmics BnageetT TEOPETUNYECKMMY OCHOBaAMM [oporoBeiv 3a4yTeHo
ANCUNIINHBI, CIOCOOEH NPUMEHSATE TEOPETUYECKMNE YPOBEHb

3HaHWA Ha npakTuke. ObyvaroLUnics, MOXET AaBaTb
HEeroJiHble OTBETbI Ha AOMNOJIHATE/IbHbLIE BOMPOCH.

Ob6yuyaloLnica 4EMOHCTPUPYET OTPLIBOYHBIE, - He 3ayTeHo
¢hparmMeHTapHbI€ 3HaHWSA, OMyCKaeT rpybblie owmnbku B
npeamMeTHoOU 0baacTu.




KpuTepnm oLeHBaHUS KOMMETEeHLNIA

YpoBeHb
ChOpMMPOBAHHOCTM
KoMMeTeHunn

LLIkana oLeHoK

ObyuyaroLmica B MOJHOW Mepe BAaAeeT MOHATUNHbLIM
annapaTom 061acTv MHGHOPMAaLMOHHbIX MPOLIECCoB
(TeopeTnyeckMmMy 0CHOBaMu ANCLUNIMINHLI), CocobeH
WINIOCTPUPOBAaThL OTBET MNpUMepamMu, npUMeHaThb
TEOPETUYECKNE 3HAHNS OJ151 PELLUEHNS MPaKTUYECKNX
3agay

[oBbILLIEHHbIV
YPOBEHb

OT/IM4HO

ObyyaroLmics BNaA€eT NOHATUVHBIM annapaTtoM JaHHON
obnactu (TeopeTnyeckumm 0CHoOBaMu ANCLMMINHBI),
criocobeH ¢opmympoBaTb OCHOBHbIE MOHATUSA
npeameTHov 061acTy, HO 3aTPYAHAETCS NPUBOANTD
MPUMEPBI, XapakTepPU3yrLLne 0CObEHHOCTH
MHGOPMAaLIMOHHbIX MPOLIECCOB U CUCTEM

ba30Bbivi YpOBEHb

Xopouo

ObyyaloLWminca 4aCTUYHO BAAJEET TEOPETUNYECKUMU
OCHOBaMu AVNCLUMIJINHBI, (hparMeHTapHoO crnocobeH
¢hopmyIMpoBaTh OCHOBHbIE MOHATUSA MPEAMETHOV 0baacTy,
HO 3aTpyAHAETCS MPUBOANTL NPUMepPbl MOCTPOEHUS
aPXUTEKTYPbl MHPOPMaLIMOHHBIX MPOLIECCOB U CUCTEM,
CUCTEMbI KOMaHA MHMOPMaLIMOHHbIX MPOLIeCCoB

[Moporossbivi
YPOBEHb

YnosnetBoputesibHoO

ObyyatoLmnincs AeEMOHCTPUPYET OTPLIBOYHbIE,
(hparMeHTapHble 3HaHWs, HE MOHUMAET OCHOBHbIX
MOHATUN B 061aCTV MHHOPMALIMOHHBIX MPOLIECCOB 1
CUCTEM M [OMYCKaET rpybbie B 0ONMcaHnm LUngppoBbIxX
npoweccopax obpaboTku CurHasi0B.

HeynosnetsoputesnbHo

20.2.1. 3apaHue Ha KypcoBylo paboTy

KypcoBas paboTa COCTONT U3 ABYX 3aflaHUi, KaXKJ0e U3 KOTOPbIX NpeAcTaBaseT coboil pedepaTmBHoe
NCCneloBaHNe Hay4yHoM NTepaTypsl. Bbibop 3a4aHus - Mo nociefHen unudpe 3a4eTku.

3agaHve 1.

"MIHbopMaLIMOHHbIE Mepbl".
1./6. P.XapTtau

2./7. H.BuHepa n K. LleHHOHa
3./8. A. KonmoropoBa

4./9. 0. Wpengepa

5./0. A. XapkeBu4a

B KypcoBoit paboTe [0/KHbI ObITb MaKCMMasIbHO MOJIHO ONUCaHa 3aJaHHas Mepa 4S8 U3MepPEeHus
KONMYeCTBa MH(opMauun. [ns Kaxxaon Mepbl A40/KEH BbiTh NPUBELEH NpUMep NOACYETa KOMYeCTBa
MHhopMaLMK. B KayecTBe NpuMepa MOXHO NPEeACTaBUTb UMEHHO Ty 3aAadvy, KOTOPYIO pPeLla KaXabii
y4eHbIl, Koraa opMyanpoBas KOHKPETHY0 Mepy. pUMBETCTBYETCS OnMcaHune nyTu, Mo KOTOPOMY LLEN

y4eHblIli B npoLiecce hopMyIMpoOBaHMS CBOEr0 OTKPbITHS.

3anaHue 2.




CTpykTypa 1 Kaccupurkaumsa MHGopMaLmMoHHbIX cuctem (UC)
Mpoueccol B UC

MursHeHHbIN Lunka UC

ST1anbl passutua NC

NHTennekTyanbHble TEXHOOM NN LUGPOBO SKOHOMUKM

UT umndposoro npennpnaTus

Big data

MICKyCCTBEHHbIV MHTENEKT

MallnHHoe obyveHne

WO NV R WNE

=
~
o

Data mining

20.2.2. MpuMepHLIK NepeyeHb BOMPOCOB A1 NOATOTOBKM K 3a4eTy
1. Teopus cuctem, NCTOPUA Pa3BUTUA K OCHOBHbIE 3ada4n. KubepHeTuka. MoHATUE CUCTEMBI.

2. VIHopMaLumoHHasa cuctemMa 1 ee abCcTpakTHbIe 00 bEKTbI. DNEMEHT, NOACUCTEMA, CTPYKTYpPa CUCTEMBI,
LIeSIOCTHOCTb CUCTEMbI (3IMEPIAXKEHTHOCTb), FeTEPOreHHOCTh, MHOrOMEPHOCTb, MHOTOKPUTEPUASIbHOCTD,
CNOXXHAs CUCTeMa, CUCTEMHbIA MOAXOA,.

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

5. IMCKpeTHas 1 HenpepbIBHAs BO BPEMEHW cucTeMa. KOHeYHbIn aBTOMaT, KOHEYHOMEpHas cMcTeMa.
OCHOBHbIE 3341 TEOPUN MH(OPMALMOHHBIX CUCTEM.

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

7. CTpYKTYpHOe onucaHue cuctem. CTPYKTYpa C HE3aBUCUMbIMU IMHUAMM CBSA3U, C MNOCIeA0BATEbHbIM
OMPOCOM UCTOYHIKOB MHOPMaLLMK, afipecHas cucTemMa cbopa MHGopMaLMi.

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

9. A3bIKK ONMCaHNS MHPOPMALIMOHHBIX CUCTEM: HyMepaLun, AEeHTUMUKaTOPoB, (popMaTHOro Tuna,
MO3ULMOHHOIO TWMa, APeBOBUAHOIO TUMa, C rpaMMaTUYeCKUM CTPOeM, HOPMUPOBAHHbBIA U eCTEeCTBEHHbIN
A3bIK.

10. ®opMupoBaHMe NHPOPMALMOHHON CUCTEMbI. DTanbl pa3paboTku cuctemsbl. BoipaboTka cTpaTernm
aHasin3a, NPOeKTUPOBAHNSA, KOOUPOBAHNS TECTUPOBAHWA U OTNALKMN.

11. CucteMHbI aHanns. CTPYKTYPHbIA CUCTEMHBIN aHasn3, ero 3agavyn. PyHKUNOHANbHBIN aHa un3.
12. KayecTBeHHbIe 1 KOJIMYECTBEHHbIE MeTObl ONMUCAHNUS CUCTEM.

13. KnbepHeTunyecknin Noaxoa K OnnucaHuio CUCTEM.

14.InHaMnyeckoe onmcaHme NHHOPMaLIMOHHON CUCTEMBI.

15. KaHOHMYecKoe npefcTaB/ieHne NHGMOPMaLMOHHON CUCTEMBI.

16. HenpepbIBHO-AeTEPMUHUPOBAHHbIE MOLENN CUCTEM UX MPUMEHEHME.

17. ArperaTHoe onncaHue CUCTEM.

18. HenpepblBHO-AeTEPMUHMNPOBAHHbLIE CUCTEMBI.

19. InCKpeTHO-AEeTEeEPMUHNPOBAHHbLIE CUCTEMbI. ABTOMATHI.

20. HenpepblBHO-CTOXACTUYECKMNE CUCTEMBI.

21. KoMObUHMpPOBaHHbIE MOAENN CUCTEM.

22. OnucaHue CUCTEM C NMOMOLLbIO TEOPUN MapPKOBCKUX CTyHaMHbIX MPOLLECCOB.

23. NoToku cobbiTnin. CnyyanHble, MyacCOHOBCKME MOTOKMN.



24. [INCKpeTHble MapKOBCKKE Lienu.

25. dprogunyeckue u nornowatoLme Lenm Mapkosa.

26. HenpepblBHbIE MapKOBCKME LIEMMN.

27. TunoBble rpadbl COCTOAHUI cUCTeMsI. Npouecchl rnbenn n pasmMHOXXKeHUS.

28. HeMapKoBCKMe ciyYalHble NpoLecchl, KOTOPblE MOXHO CBECTU K MapKOBCKUM.
29. MpunoxeHus MapkoBCKMX NPOLLECCOB.

30. Cetun NeTpu. MpocTan ceTb lNeTpn. ABTOMaTHasA ceTb [MeTpu.

20.2.3. MpumepHbIN NepeyeHb BONPOCOB AN NOATOTOBKMU K dK3aMeHy

=

TepMUHOIOrns Teopnn CUCTEM.

Moaxodbl K Knaccuukaumm CUCTEM.

CaoicTBa (3aKOHOMEPHOCTMN) CUCTEM.

OCOBEHHOCTU CUCTEMHOrO NMNOAX0Aa U CUCTEMHOIO aHasn3a.

CncteMHble NOHATUS MHGOPMaLMOHHOMO NpoLecca

CucTeMHble NOHATUS MHOPMALIMOHHON TEXHOIO0M NN

CnCTEMHbIE NOHATUS MHPOPMALIMOHHON CUCTEMBI.

Obuwue Nnoaxoabl K MaTEMAaTUYECKOMY MOOENNPOBAHNIO CUCTEM.

KaHoHun4Yeckoe npeacTaBieHne MHHOPMaLIMOHHON CUCTEMBI.

KpnuTepumn KavyectBa MHPOPMaLIMOHHON CUCTEMBI.

. Kpntepun ahpekTUBHOCTN (hYHKLNOHNPOBAHNS MHDOPMALIMOHHON CUCTEMBI.

. TeopeTUKOo-MHOXXECTBEHHbIE MOAEN MHOPMALIMOHHBIX CUCTEM.

. CncTtema Kak OTHOLLEHME Ha abCTpaKTHbIX MHOXXeCTBaX.

. BpemeHHble, anrebpanyeckune n GyHKLNOHAbHbIE CUCTEMBI.

. MogenvpoBaHue cuctem cetamu lNetpn.

. MogennposaHne annapaTHOro obecneyeHnst BblYNCANTENbHBIX CUCTEM.

. TIpUHATUE pelleHnin Kak 3agava CUCTEMHOMO aHan3a.

. KayecTBeHHble MeTOAbI OMNCAHNA CUCTEM.

. Mogzenn npoueccoB 1 CUCTEM Ha OCHOBE AEKOMMO3ULUW N arperupoBaHus.

. OBBEKTHO-O0PUEHTUPOBAHHOE MOAENNPOBAHNE MH(POPMALIMOHHBIX MPOLECCOB U CUCTEM
anarpammamun UML.

21. MpoueCcCHO-0PUEHTNPOBAHHOE MOAENNPOBAHNE NHHDOPMALIMOHHBIX MPOLIECCOB U CUCTEM.

22. KonnyecTBeHHOE onncaHmne MHMOPMaLMOHHbIX MPOLLECCOB U CUCTEM.

23. MHorokputepuasbHas OLEeHKa CUCTEM B YC/I0BUAX ONpPeaenEHHOCTHN.

24, OueHKa CNoXHbIX CUCTEM Ha OCHOBE TEOPUM MoJIE3HOCTH.

25. OueHKa CNoXHbIX CUCTEM B YCI0BMAX pUCKa Ha OCHOBE TEOPUMN MOSE3HOCTN.

26. OueHKa C/I0XKHbIX CUCTEM B YC/IOBUSX HEONPeaeNEHHOCTN.

27. AHann3 MHPOPMaLMOHHbLIX CUCTEM Ha OCHOBE KOMMIEKCHOIO MPUMEHEHNS Ka4eCTBEHHbIX U

KOJINYeCTBEHHbIX CUCTEMHbIX METO/0B.
28. MeToAbl CTaTUCTUYECKOWN OLEHKN NHPOPMALIMOHHBLIX CUCTEM.
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