MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
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Hanpagsienne noaroroBku/cnenuanbHocts: 09.04.01 UndopmMaTHKa U BHIMHCINTEIbHAS TEXHUKA
HaumeHnoBaHue 06pa3zoBaTejibHON NporpaMMsbl. BeruncanTelbHbIe MAIIMHBI, KOMILIEKChI, CHCTEMbI H CETH
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CTPYKTYPHBIN AHAJIN3 U IPOEKTUPOBAHUE
HHP®OPMAINMOHHBIX CUCTEM

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.04.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 32 yaca;

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHMS] TMCHUILIMHBI. M3yUYE€HHUE METOAOB U CPEACTB CTPYKTYpHOTO aHajiu3a CHUCTEM
YIPABJICHUS CIIOKHBIMH OPraHU3alMOHHO-TEXHUUYECKUMHU KOMILJIEKCAMH, METOZIOB M CPEJICTB MTOCTAHOBKH
3a]a4 MPOCKTUPOBAHUS MH(OPMALIMOHHBIX CHCTEM, MOJACPHKUBAIOUINX YIPABICHUYECKYIO NEATEIbHOCTh

B TaKUX KOMILIEKCAxX
3agauu AMCHMIIINHBI

- U3y4eHHE 00IIel METOJ0JIOTUH aHAIN3a U IPOSKTUPOBAHUS CUCTEM YIIPABIICHUS
OpraHU3AIMOHHO-TEXHUYECKUMH KOMILJIEKCAMH;

- U3y4Y€HHUE OCHOBHBIX METOJO0B CTPYKTYPHOI'O CUCTEMHOI'0 aHaJI3a, ONPEIeNICHUE X MECTa B
00111eli METOI0JIOTUH CO3/IaHUS CUCTEM YITPABJICHUS;

- ocBoeHUE HCTpyMeHTaIbHOI CASE-cucTeMsl, OAIEp/KUBAOIEH KaK CTPYKTYPHBII aHAIU3,
TaK M MPOEKTUPOBaHNE HH(OOPMAITMOHHBIX CUCTEM Ha 06a3e 00bEKTHO-OPUEHTUPOBAHHOTO MTOIX0/1a;

- OCBOCHHE IPUEMOB aHAIN3a U (PYHKIIMOHAILHOTO MOACIUPOBAHUS CUCTEM YIIPABIICHUS C
ucnonb3oBanneM CASE-cpencts;

- OCBOCHHE MIPUEMOB aHAJIM3a U MOJICTUPOBAHUS MH(POPMAITMOHHOTO IIPOCTPAHCTBA
YIPaBJIEHUYECKOU J1eaTeNbHOCTH ¢ ucnoyib3oBanueM CASE-cpencts;

- MPUOOPETEHNE HABBIKOB MOCTAHOBKH 33J1a4 MPOEKTUPOBAHUS HHPOPMALIMOHHBIX CUCTEM Ha 0aze
CTPYKTYPHBIX MOJEJIEH CUCTEM YIIpaBJiI€HUs, IOCTPOEHHBIX ITpu nomoutu CASE-cpencTs.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TK-2 Cnocoben
OCYIIECTBIISATH
POCKTHPOBAHUE
BBIYHCITUTEIILHBIX
KOMIUTIEKCOB U CHCTEM,
BKJIFOYAs pa3paboOTKy
anmapaTHoro,
POrPaMMHOTO
o0ecreyeHns, CHCTEMHYIO
WHTETPaIIo, BBOJ B
IKCILTYaTaIUIO

N -1nk-2 JemoHcTpupyet
3HaHHWE MPUHIIUIIOB
npoektupoBanus OBM,
MHKPOIPOLIECCOPHBIX CUCTEM
Y BBIYHMCIIUTEIBbHBIX CUCTEM

3HATh:
- OCHOBHBIE METO/]Ibl IPOCKTUPOBAHUS U
peanu3any HHPOPMALMOHHBIX CHCTEM,
OCHOBaHHbIE Ha IPUMEHEHUU
CTPYKTYPHBIX MOJEJIEH, a TAKKE
(byHKINOHATIbHBIE BOBMOKHOCTH U
paboune XapaKTepUCTUKU Hanbosee 9acTo
IpUMeHseMbIX HHCTpyMeHTanbHbIX CASE-
CHCTEM;

- METOIbI CTPYKTYPHOTO aHAJIN3a CUCTEM
YIIPaBJICHUS CIOKHBIX OPTraHU3aIMOHHO-
TEXHUYECKUX KOMIUIEKCOB, METO/IbI
MOCTAaHOBKH 33J1a4 IIPOCKTUPOBAHUS
MH(POPMAIIMOHHBIX CHCTEM;

- METOJIOJIOTHIO CTPYKTYPHOTO aHAJIHM3a
CHCTEM YIPABICHUS CI0KHBIX
OpraHU3aIMOHHO-TEXHUIECKUX
KOMIIJIEKCOB, BKJIIOYast MOCTAaHOBKY 3a/1a4
MIPOSKTHUPOBAHUS HHPOPMAITMOHHBIX
CHCTEM JIJIsl 3TUX KOMILJIEKCOB;

- METOBI aHaTH3a HH(HOPMAITMOHHOTO
IPOCTPAHCTBA CUCTEM YIPABJICHUS
CJIOKHBIX OPTaHU3AIMOHHO-TEXHIUECKUX
KOMIIJIEKCOB, METO/IbI IOCTAHOBKH 3a/1a4
MIPOEKTUPOBAHUS 0a3 TaHHBIX
MH(POPMALIMOHHBIX CHCTEM.

YMETh:




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- npumensaTs CASE-cpenctsa nis
MOCTPOEHUS CTPYKTYPHBIX MOJIETIEH,
OCYIIECTBIISATh MEePEX0]l K 00BEKTHO-
OPUEHTHUPOBAHHBIM MOJICIISIM,
o0ecreunBaroIuM TOCTAaHOBKY 3aa4
MPOEKTUPOBAHUS UH(DOPMAITMOHHBIX
CHCTEM ITPH TIOMOIIHU CYIIECTBYIOMINX
TEXHOJIOTUH OBICTPOi pa3paboTKu
MIPOTrpaMMHOTO 00ECTICUCHHSI;

- IPUMEHSTH METOJIbI TOCTPOCHUS
rpaduveckux Mojeneit nHHOPMAITMOHHOTO
MIPOCTPAHCTBA YIIPABJICHUECKOM
NeATeILHOCTH ¢ uctoiib3oBaHueM CASE-
CHCTEM;

- MPUMEHSTH METOJIBI TIOCTPOCHUS
rpaduUecKux MOJIeNel yIpaBIeHUECKON
NEeATEILHOCTH ¢ uctoib3oBaHueM CASE-
CHCTEM;

- MPUMEHSTh OCBOCHHBIC B IIPOIIECCE
00y4eHUs1 METO/Ibl U HUHCTPYMEHTAJIbHBIE
nporpammusie cpenctsa (CASE-cpencTsa)
JUISL peIlICHUs TUTIOBBIX 33724 aHalu3a
CUCTEM YIPAaBICHUS U MPOCKTUPOBAHUS
MH()OPMAIIMOHHBIX CUCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTenbHON MporpamMme
BbruncnurenbHbple MalllnHbl, KOMILIEKCHI, cucTeMbl U cetu (aanee — OITOII), HanpaBneHus: MOATOTOBKU
09.04.01 Nudopmatuka ¥ BBIUMCIUTEIbHAS TEXHHKA, YPOBEHb OOpa30BaHMs: BbIclIee 0oOpa3zoBaHHE -

MarucTparypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh CTYJIEHT JOJDKEH 00J1aaTh 3HAaHUSMU U YMEHUSIMU B 00beMe MPOrpaMMBbl OATOTOBKH
OaxanaBpuata 1o HanpasieHuto "MH}opmaTrka 1 BbIYUCIUTENbHAS TEXHUKA"

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bsenenue B 18 3 4 4 - - - - - - 10 - Iloozomogka K 1adopamoproii pavome: Jns
CTPYKTYPHBII aHanu3 BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
(CA). Cuctemsl HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
YIpaBJICHUS U 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
nH(OpMaLMOHHbIE TaK)Ke U3YYUTh BOIIPOCHI BapUAHTOB 00pabOTKU
cucreMsbl. [IpuHIUITBL PEe3yJIbTaTOB MO U3Y4YEHHOMY B pazjeie
CA, CASE-cuctemsl "Beenenue B cTpykTypHbIit aHamm3 (CA).
11 Baenenue B 18 4 4 - - - - - - 10 - Cuctembl ynpasieHus 1 HHYOPMALMOHHBIE
CTPYKTYpHBII aHaIu3 cucteMsl. [Tpunnuner CA, CASE-cuctemsr”
(CA). Cuctemsr MaTepHuamy
YIIpaBJIECHUS 1 Camocmoamenvhoe usyuenue
nH()OpMaLMOHHbIE meopemuyueckozo mamepuana: Vzyaenne
cucreMsbl. [IpuHIUIIBI JIOTIONTHUTEIHHOTO MaTepraa o pasaery
CA, CASE-cucremsl "Beenenue B cTpykTypHbIit aHanu3 (CA).
Cuctembl ynpaBiieHus: 1 HTHOOPMaLMOHHbIE
cuctemsl. [Tpunnunet CA, CASE-cucrembr"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], cTp. 8-16
[2], cTp. 16-79
[3], cTp. 5-18
2 Mertoas! u cpencTBa 18 4 4 - - - - - - 10 - Ilodzomogxa Kk 1abopamopuoit padome: Jns
(YHKIIMOHAIBHOTO BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
mozenupoBanus CY. HE0OX0AMMO TPeIBapUTEIEHO U3YYHTh TEMY 1
Hotamun, 3aJ1a49¥ BBITIOJHEHUS JIAOOpATOPHOU paboTHI, a
UCTIOJNIb3YEMBbIE IS TaK)Ke U3YYUTh BOIIPOCHI BApUAHTOB 00pabOTKU
moJienupoBanusi CY Pe3yJIbTaTOB MO U3Y4YEHHOMY B pasjeie
2.1 MeTobI 1 CpesicTBa 18 4 4 - - - - - - 10 - "Mertobl 1 cpencTBa GyHKIIMOHATBHOTO
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(YHKIIMOHAIBHOTO
MojenupoBanus CY.
Horamuu,
UCTIONb3yEMBbIE IS
MonemupoBanust CY

MozenupoBanus CY. Hotanuu, nucnomns3yemsie
st mogenupoBanus CY" matepuaiy
CamocmoamensHoe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"MeTons! 1 cpeacTBa QyHKIIMOHAIEHOTO
monenupoBanus CY. Hotanuu, ncnoip3yembie
st monenupoBanus CY"

H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[2], cTp. 30-59

3 JuarpaMmbl MOTOKa 18 10 Ilodzomoeka K nabopamopnoi padome: Jlns
JIaHHBIX U BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
npouenypusie DF- HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
cxemsl. [TonsiTne 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
JIeJIOBOM MpOLEeAYPHI U TaK)Ke U3Y4UTh BOIIPOCHI BapUAHTOB 00pabOTKU
CXEMBI PE3yJIBTATOB MO U3YYEHHOMY B paszeie
3.1 JumarpaMMBI IOTOKA 18 10 " lnarpaMMBl IOTOKA JAHHBIX U IPOLEAYPHBIE
JaHHBIX U DF-cxemsr. [TorsaTHE A€10BOM MpOIEAypHl U
npouenypssie DF- cxeMbl" Marepuainy
cxemsl. [TonsTne Camocmoamenvhoe usyuenue
JIEJIOBOM Mpoueaypsl U meopemuueckozo mamepuana: Nzyuenue
CXEMBI JIOTIONTHUTEIHHOTO MaTepraa o pasaery
" lmarpaMMBbl IOTOKA JaHHBIX U MPOLEAYPHBIE
DF-cxemsl. IlonsTHE AET0BOM MPOIIETYPHI
cxeMsbl"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOB:
[1], cTp. 19-57
[4], cTp. 36-70
4 [IpencraBnenne 18 10 IToozomoeka k nadopamopnoii pabome: J1ns
nponenypHsix DF-cxem BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
ACHHXPOHHBIMHU HE0OX0ANMO NPEIBAPUTEIEHO U3YYHTh TEMY 1
ABTOMATHBIMH CXeMaMH 3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
4.1 IIpencraBnenue 18 10 TaK)X€ U3Y4IHUTh BOMPOCHI BAPHAHTOB 00paboTKH
npouenypHsix DF-cxem PE3yNBTATOB [0 U3YYEHHOMY B pa3Jieie
ACHHXPOHHBIMU "[IpencraBnenne npoueaypHsix DF-cxem

ABTOMATHBIMH CXCMaMH

ACHHXPOHHBIMHU aBTOMATHBIMH CXeMaMH''
Marepuany




CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
"[IpencraBnenne npouexypHsx DF-cxem
ACHHXPOHHBIMH aBTOMAaTHBIMH CXeMaMH"
H3yuenue mamepuanoe 1umepamypHulx
UCMOUHUKOB:

[8], 212-225
5 Dopmanm3oBaHHOE 18 10 Iloozomoeka k nabopamopmnoit pabome: Jns
OTIHCaHHE BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
ACHHXPOHHBIX HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
ABTOMATHBIX CXEM. 3a71a4M BBITIOJIHEHHMS J1TAOOpaTOpHOIT paboThI, a
Arperanusi 1eJI0BBIX TaK K€ N3y4YUTh BOIPOCHI BApUAHTOB
IPOIETyp B CXeMax 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
5.1 dopMann3zoBaHHOE 18 10 paznene "d®opMaln30BaHHOE ONHUCAHKE
OIMCaHue ACHHXPOHHBIX aBTOMATHBIX CXeM. Arperarus
ACHHXPOHHBIX JIETIOBBIX MIPOLEAYP B cxeMax'" MaTepuany
ABTOMATHBIX CXEM. Camocmoamenvhoe usyuenue
Arperanusi JeIOBbIX meopemuyueckozo mamepuana: Vzyaenne
MpOLENyp B CXEMax JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"dopMaa30BaHHOE ONMKUCAHUE ACUHXPOHHBIX
aBTOMATHBIX CXeM. Arperanus J1eJI0BbIX
mporeayp B cxemax"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[8], 226-235
6 Crermduxanus 18 10 Iloozomogka k 1abopamopnoit padome: JIns
rpaduuecKux BBITTOJTHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
KOMITOHEHTOB HEOOX0ANMO TPEIBAPUTEIEHO U3YUHTh TEMY 1
npoueaypHbix DF- 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
cxeMm. [TocraHoBka TaKKe U3Y4UTh BOIIPOCHI BApHAHTOB 00paboTKN
3a1a4n PEe3yJIbTaTOB MO U3YYEHHOMY B pasjeie
IIPOEKTHPOBAHUS "Crenm¢uxanys rpadpueckux KOMIIOHEHTOB
nH(pOpMaMOHHBIX npoueaypHeix DF-cxem. [ToctanoBka 3agaun
CUCTEM MIPOEKTHPOBAHUS HHYOPMAIIMOHHBIX CHCTEM"
6.1 Crenmduxanus 18 10 MaTepHuay
rpaduyeckux Camocmoamenvroe usyueHue
KOMITOHEHTOB meopemuyuecko20 mamepuana: zyuenue

npouenypHsix DF-

JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaery
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cxeM. IlocranoBka
3aJa4un

MIPOCKTUPOBAHUS

WHPOPMAMOHHBIX
cUcTeM

"Creuuduxanus rpapuIeckux KOMIOHEHTOB
nponenypHeix DF-cxem. [locTanoBka 3agaun
MPOEKTUPOBaHKS MH()OPMALMOHHBIX cUCTEM"
Hzyuenue mamepuanog 1umepamypHsix
UCMOYHUKOG:

[4], cTp. 71-206
[6], cTp. 74-147
[7], ctp. 58-114

7 Mertonp! u cpencTBa 18 10 Iloozomoeka Kk nadopamopnoii pavome: J1ns
WHPOPMALNOHHOTO BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
MojenupoBanus CY. HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
Juarpammbl 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
«CYUIHOCTB-CBSI3b. TaK)Ke U3YYUTh BOIIPOCHI BapUAHTOB 00pabOTKU
Horauuu ER-nuarpamm PE3yJIbTATOB [0 U3YYEHHOMY B pasieie
7.1 MeTtobl 1 CpenicTBa 18 10 "MeToabl U cpeacTBa HHHOPMAI[HOHHOTO
nH(pOpMaLMOHHOTO MozenupoBanug CY. JluarpaMMbl «CyIIHOCTh-
MojenupoBanus CY. cBs3b». Hotauuu ER-auarpamm" matepuany
Jnarpammel Camocmoamenvhoe usyuenue
«CYIIHOCTB-CBSI3b). meopemuyueckozo mamepuana: Vzyaenne
Horauun ER-nuarpamMm JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"MeTonbl 1 cpeacTBa HHOOPMAIMOHHOTO
MonenupoBanus CY. JluarpaMMbl «CyIIHOCTh-
cBa3by». Horaru ER-nnarpamm”
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[5], cTp. 4-88
[6], cTp. 231-317
8 Hcmons30BaHme 18 10 Iloozomosexa Kk nadopamopnoi pabome: Jlns
nH(pOpMaMOHHBIX BBITIOJTHEHHS 33/1aHUH 110 JTa0opaTopHOi padoTte
MoJenei s HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
MIPOEKTUPOBAHUS 3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
nH(pOpMaMOHHBIX TaK)Ke U3YYUTh BOIIPOCHI BapHAHTOB 00pab0TKN
cucTeM PEe3yJIbTaTOB MO U3YYEHHOMY B pasjeie
8.1 Hcnons3oBanue 18 10 "Hcrionb3oBaHne HHPOPMALIMOHHBIX MOAEIEH
nH(pOpMaMOHHBIX JUIsl TIPOEKTUPOBAHMUST MH(POPMAIIMOHHBIX
Moieneit s cucreM' MaTepuary
MIPOEKTUPOBAHHUSI Camocmoamenvroe usyueHue
nH(pOpPMAIMOHHBIX meopemuueckozo mamepuana: VI3ydaenue
Gy JIOTIOJTHUTEJIBHOTO MaTepHaa 1o pasjieny
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"Hcrionb3oBaHue HHPOPMAIIMOHHBIX MOAEIEH

JUISl TIPOEKTHPOBAHUST HH(POPMAIIMOHHBIX

cucteM"
H3yuenue mamepuanos 1umepamypHulx

UCMOUYHUKO06.

[5], cTp. 404-560

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM

npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 cmpykmypuvii anaaus (CA). Cucmemwi ynpagienust u undopmayuonnvie
cucmemul. Hpunyunvr CA, CASE-cucmemul

1.1. Beenenue B ctpykrypHubiii ananu3 (CA). CucteMs! ynpaBiieHUs U MHGOPMAITUOHHBIE
cucremsl. [Ipunnunsl CA, CASE-cuctembl

CTpyKTYpHBI CHCTEMHBIH aHAIM3 W MPOSKTUPOBAHWE HH(POPMAIIMOHHBIX cHCTeM. [loHsATHs
LEJICHAIPABICHHOM CHUCTEMBI, OPraHW3alMOHHO-TEXHUYECKOIO KOMILIeKca. JleMoHcTpanus Toro,
4TO BCsikasg cuctema yrnpasiieHus (CVY) siBisieTcsl LeJeHanpaBiIeHHON CUCTEeMOW OpraHu3alioOHHO-
texHuyeckoro tuna. llonstus npennpusitusa, CY npeanpuarus — ClOXKHasg OpPraHU3allMOHHO-
TexHudeckas cuctema. [lonarue ynpapieHueckon aestenbHocTd (Y /), Kak 4eaoBeKO-MalTUuHHON
NeSITeIbHOCTH, HAPaBJICHHON Ha BhINOJIHEHUE (PyHKIUN U perneHue 3afad ynpasieHus. CBoiicTsa
V]I, ocHOBHBIE (DYHKIIMH U 33a4H YIIPABJICHUS. .

2. Memoowl u cpeocmsa pyukuuonarbro2o mooeauposarnus CY. Homayuu, ucnonvsyemoie 0
mooenuposanus CY

2.1. Metoap! u cpecTBa (pyHKIMOHaIBHOrO MoaenupoBanust CY. Hotauuu, ucnob3yemble
11st monienupoBanusi CY

[Tonstue wundopmanmonHoir cucremMbl (MC) Kkak COBOKYIHOCTH CpEACTB alllapaTHOro,
POTPaMMHOTO, HH(POPMAIIMOHHOTO M METOAWYecKoro obecnieueHus. [IOHATHS MHTETPUPOBAHHOMN
UHPOPMALIMOHHOM CHCTEMbl W aBTOMAaTU3UPOBAHHOM CHUCTEMbl YIPABICHUS MNPEANPHUITHEM
(ACVYII). TunoBas tpexypoBueBas crpykrypa UC. Knaccuduxamms u cranmaprer UC. Ilonstue
xu3HeHHoro nukia MC, ero ocHoBHbIE (pa3bl ¥ 3Tanbl. Moeny AKU3HEHHOT0 LIUKJIa U METOA0I0IUs
co3manus VC. IlepBas, nambOonee 3Haummas (aza skm3HeHHOro nukima MC — ¢dasza anmamusa
TpeboBanuil nonb3oBarenel. [lonstue crpykryproro ananusa (CA), poib CTpyKTypHOI'O aHalIu3a B
aHaim3e TpeOOBaHMIA TOJIH30BATEIICH. .

3. ﬂuaZDaMMbl NOMOKA OAHHbLIX U npouedvpﬂble DF-cxemvi. Ilonamue denosotl npouedypbl u
cxXemol

3.1. lnarpammbl IOTOKa JaHHBIX U pouenypHsie DF-cxemsl. [lonsTHE N€n0BOM NpoLienyphl U
CXEMBbI

Passepuyroe onpenenenne CA Y]l na npennpusitun (CA CY mpennpustusm). [[Ba riiaBHbIX
npuHuuna CA — NpuHIUN AEKOMIIO3ULIMK U UEpPapXUYECKON YNOpPs04eHHOCTH. Jpyrue BakHbIE
npunHiunsl CA. TloHsATHe WHGOPMALMOHHOTO MPOCTPAHCTBA YIPABICHUYECKON JEsTEeIbHOCTH.
[Togxoner k MoaenupoBaHuio Y]l W ee MHPOPMAIMOHHOTO MPOCTPAHCTBA C HCIOJIB30BAHHEM
coBpeMeHHbIX CASE-cuctem. Metoael cTpykrypHoro ananusa CY HpeanpusTHil MOCpeacTBam
oOcnenoBanus. Ilponenypa ob6cnenoBanus CVY mnpeanpusituss MO CTPYKTYPHBIM KOMIIOHEHTaM
(mozpaszaeneHusM U JOJDKHOCTHBIM JunaM). CriocoObl TPYNIUPOBKY MaTEpUaIoB 00cIe10BaHUs U
nepexox K KoMIUIeKcHOW ¢yHkuuoHaneHo Mozaenu (KOM) V]I, nporekatomeit B CVY
npeanpustus. Croco6sl ucnoab3zoBanuss KOM V]I npu pa3paboTke TEXHHYECKOTo 3aJaHusl Ha
coznanue UC..

4. HD@@CWZCI@]I@HUE npouedvpnbzx DF-cxem acuHXpOHHbIMU ABMOMAMHbIMU CXEMAMU

4.1. IIpeacraBnenue npouenypHbix DF-cxeM acCHHXpOHHBIMHA aBTOMaTHBIMU CXEMaMH

CpenctBa (pyHKIMOHAIBHOTO MOJEeNupoBaHus Y ]I, OCHOBAaHHOTO Ha NMPUMEHEHUU Auarpamm
dbyHkoHanbHoU nexomnosunuu (FD-auarpamm) u quarpamm notokoB aaHHbIX (DF-guarpamm).
Ob6mas crpyktypa KOM, BepxHUNl ypOBEHb KOTOPOW 0Opa3ylOT TOPU3OHTANBHO CBsizaHHbIE FD-
JarpaMMbl, a HIDKEJIe)KAlMe YPOBHUM — BEPTHKAIbHO CBs3aHHble DF-muarpammsl. ba3oBas
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muarpammHas HoTtarmus Juis DF-gumarpamm — rpaduueckas Hortanus [eiina-Capcona (ﬁopaaHa-
HeMapxko). Meron rpaduueckoro MozaenupoBanus Y /[ nmpu momomm uepapxuu DF-mamarpamm.
[Tonstue ycunennoit norauuu ['eitna-Capcona, ee rpaduueckue (BU3yaslbHBIE) KOMIIOHEHTBHI —
MOTOKU JIaHHBIX (COOOIIEHUS, CUTHAJIBl U 3alpPOChl), BHEIIHHE CYIIHOCTH, XpPaHWIWIIA AAHHBIX,
MPOILIECCHI YIIPABIICHUS | JISIOBEIe mporenypsl. [IpaBuina koMmno3uiinu rpadudecKux KOMIIOHEHTOB.
[Tpumepsl Mogenelt Y | mocTpoeHHBIX C UCIIOJIb30BaHUEM ycUIeHHOM HoTanuu [ eitna-CapcoHna..

5. Dopmanuzosantoe ONUCAHUE ACUHXPOHHbIX ABMOMAMHBIX CXEM. AZDeZClI/{Ll}Z 0e108biX
npouedyp 8 cxemax

5.1. ®opManu30BaHHOE ONHUCAHNE ACUHXPOHHBIX aBTOMATHBIX CXEM. ATrperanus J1e10BbIX
MpoLIeIyp B CXEMax

ITonstue npouenypHoir DF-cxemsl kak mnpoexkumu uepapxuv DF-gumarpamMm, BXOASIIMX B
CTPYKTYpHYIO Mojzenb YJI, Ha mnpouenypHsiii ypoBeHb. IlpaBmiia mocrpoenust mepapxuu DF-
JIarpaMm, ImpaBuiia mocTpoeHus npoueaypHoit DF-cxemsl mo umeromieiics monenu Y 1. Arperamus
JIEJIOBBIX MpoLeayp B cxeMax. OCHOBHBIE MOJIOKEHHS TUCKPETHOW MaTeMaTHKU, HEOOXOAUMBbIE /ISt
dbopmaniuzaiuu noHATUs npoiuenypHoi DF-cxembl kak aCHHXpPOHHOW aBTOMAaTHOM cxembl. [lonsTue
acuaxponHoit aBTomatHOW cxembl (AAC). Ilepexon ot mpoueaypubix DF-cxem k AAC.
Hedopmanphas cneundukanus 1ei0BOM HpoueAypsl, LEIECO00pa3HOCTh €€ MPEeICTaBICHUS
ABTOMATHBIM KOMIIOHEHTOM, pEarupyromuM Ha HAJIUYUE/OTCYTCTBHE COOOIIEHUH M TeKyllee
BpEMS..

6. Cneuud)ukauuﬂ zpad)uttecmtx KOMNOHRERNI06 nDOl/le()VDHbZX DF-cxem. Ilocmanoska 3adaqu
NpoeKmMupo6aHus qu)ODMClquHHle cucmem

6.1. Cneunduxarus rpaguueckux KOMIOHEHTOB npouenypHsix DF-cxem. [ToctanoBka 3agaun
IPOCKTHPOBAHUS MHPOPMAITMOHHBIX CUCTEM

HaubGonee BakHbIE aCMEeKThl CUTYaTHMBHOTO M TEMIIOPAJIbHOTO YIPABICHUS ACUHXPOHHBIMU
aBromatHbIMU KomnoHeHTaMu (AK) B AAC. Omnpenenenne noHsTusa auarpammsl nepexoqos AK,
npumepsl AK u ux nuarpamm nepexoaoB. @opmanuzaius (¢ MpUBICUESHUEM amNnapaTa AUCKPETHOM
MaTeMaTUKH) CTPYKTYpHOM u (QyHKIMOHaNbHOU opranuzaimuu AAC. Meron cnenudukanuu
npouenypusix DF-cxeM ¢ HMCHOIB30BaHMEM CTPYKTYPUPOBAHHOTO E€CTECTBEHHOIO  SI3BIKA,
ocHoBaHHBIN Ha mpencraBieHun DF-cxem AAC. CuHTakcHC si3bIKa IS CTIeM(PUKAINA BHEITHUX
CYIIHOCTEH, XpaHWJIUI] JAHHBIX, JEJIOBBIX MPOLEAYp U MOTOKOB NaHHbIX. [IpumMepsl omnucaHus
¢parmenToB mpoueaypubix DF-cxem cpeactBamu CTpyKTypHPOBAHHOTO €CTECTBEHHOTO SI3bIKA.
[TocraHoBKa 3amauv MPOECKTHPOBAHUS HHQPOPMAIIMOHHBIX CHUCTEM C MPHUBJICYCHHEM MOHSITHS
arperupoBaHHON npoueaypHoi DF-cxemsl..

7. Memoouwl u cpeocmea undopmauuounoz2o mooeauposarus CY. Juacpammol «cyuwHocmo-
ceszvy. Homayuu ER-ouazpamm

7.1. Metonsl u cpeacTBa HHPOpMALMOHHOTO MosienupoBanus CY. JluarpaMMbl «CYIITHOCTb-
cBsa3b». Horanmu ER-nuarpamm

HNudopmannonnoe MOJEIUPOBAHNUE cy MPEATPUITHI. YTounenue MIOHATUH
uHpopmanmonHoro mnpocrpanctea (MII) V]I, npenmerHoit 0051acTH M KOHIENTYallbHOM
(uadonoruueckoir) moxenu UIT V]I. Ceszp uHGbOpManMOHHOW MoJend ¢ (QYHKIHOHATBHON
Mozenbto Y. TlpuHuunel KoHUENTyaabHOro MHGOPMALUOHHOTO MojeaupoBaHus. OOBEKTHBIMH,
CEeMaHTHYECKUH  XapakTep  uHpopmaunoHHOM  mozenu. CpenctBa  MHGOPMAIMOHHOTO
MonenupoBanusi CY — nuarpammbl «CylnHOCTb-CBsI3b» (ER-muarpammsl), oTBeuaromniye HOTalusM
Bapkepa u Uena. OcHOBHBIE 3Tambl NOCTPOCHUS WH(GOPMAIMOHHBIX MOJENEH B ATUX HOTAIMAX.
[TousiTust pu3MvecKor U JIOrMYECKOil, aOCTPAKTHOM U JIEKCUYECKOM, 00111el 1 KOHKPETU3UPOBAHHON
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cymuoctu. OOmee mnoHsaTue aTtpubyra cymHoctu. Ilpumenenne Hortauu bapkepa mns
rpadgudeckoro TmpeAcTaBieHuss cymHocted Ha ER-amarpammax. I[lonsitue cBsi3u  MexIy
CYIIHOCTSMH KAk JBYHAIIPABICHHOIO COOTBETCTBUS MEXIY MHOXKECTBAMU JK3EMIUISIPOB
cymHocred. OnpenerneHne KapAMHAIBHOCTHA CBA3U. CBA3M «OIUH-K-OJTHOMY», «OJHMH-KO-MHOTHUM)
U «MHOTHE-KO-MHOTMMY». [IOHATHE COCTaBHOM CYIIIHOCTH KakK CYIIHOCTH IIOCTPOCHHOW Ha CBS3H
MEXIy IApYyruMu cyiiHocTsaMu. [Ipumenenue Hotauus bapkepa i rpaguueckoro npeacraBieHus
CBA3€M M COCTaBHbIX cymHocred Ha ER-gumarpammax. Hepocratku Horanmm bapkepa, He
obecrieunBaroIlell SBHOro rpaduyeckoro npeacraBieHus ykazaHHoW acconuauuu. Horanus Yena,
nepexo ot ER-nuarpamm B HoTanuu bapkepa k quarpaMmmam B Hotauuu Yena..

8. Ucnoavszoeanue unopmauuoHuvix mooeneu 0 nPpoeKmuposarus UHMOPMAYUOHHBIX
cucmem

8.1. Mcrionb3oBaHne HHPOPMALMOHHBIX MOJIENEH Ul NPOSKTUPOBaHUS HH(POPMALIMOHHBIX
CUCTEM

[Tonxox k mocTpoeHuro Mojeneil uHpopMmanMoHHOro mnpocrpancTBa CY mpeanpusTui,
OCHOBAHHBIM Ha aHAJIM3€ COOTBETCTBYIOIIMX (YHKIMOHATBHBIX Moxeneid Y. Crocol mpsMoro
nocrpoeHnss ER-muarpaMM no pokymentam, uupkyaupytomum B CVY npennpusarud. Ilonsarue
JIOKAJILHOTO TpejcTaBieHus kak ¢gparmenta moxenu MIT Y], crmocoObl MHTETpauu JIOKATbHBIX
npezcTaBieHui B 00I1yI0 HHPOPMALMOHHYIO MOAEb. CBsA3b MHTETPUPOBAHHON KOHIIENITYaIbHOM
moaemn HUII V]I ¢ pemsuMOHHOM MOAENIbIO. PensinuoHHOE ONHCAaHME W IPOEKTUPOBAHHE
UHTETpUpOBaHHOM 0a3pl naHHBIX npeanpustua. [Ipouenypa mnepexoma ot ER-mmarpamm  k
CTPYKTYp€ COOTBETCTBYIOIIECH PEJIALIMOHHONW 0a3bl JaHHBIX M MOJXOJ K €€ NMPOEKTUPOBAHUIO Ha
JOrMYecKoM U (u3uueckoM ypoBHsiX. KpaTkuit 0030p TeKyllero cocTosHus JAed B o0jacTu
CTPYKTypHOro aHaiu3a ¥ npoektuposanus MC no martepuanaMm myOiuMKauuili B NEPUOAMUECKUX
U3JIaHUSX..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Pa3zpabotka ER-nuarpamMMsl Ui COAEPAKUMOT0 XPaHWIMIL JaHHBIX TOCTPOSHHOM MOIeH
nesitenibHOCTH. Bepugukanus nocrpoennoi ER-auarpaMmel.;
2. IlocranoBka 3agauu npoektupoBanus MIC Ha ocHOBE pesIIMOHHOMN 0a3bl JaHHBIX U
arperaiuy JeJIOBbIX IpoIeayp paHee MOCTPOCHHON (YHKIIMOHAIBHONW MOJIENH;
3. Pa3paboTka KOHTEKCTHOM U OJKOHTeKCTHOM DF-auarpamm Moaenu AesiTenbHOCTH,
MPOTEKAIOIIEH B BbIJIEJIEHHOM ()parMeHTe CUCTEMbI YIIPABIICHUS;
4. Pazpabotka HedopMalibHON BepOasIbHON crienn(uKauy pparMeHTa CUCTEMBI YIIpaBJIEHUS
U OIIpe/ieJIeHNe KOHTEKCTa BbIJIEJIEHHOTO (hparMeHTa CUCTEMbI YIIPABIICHUS;
5. Iloctpoenue pparmenTa npoueaypHoit DF-cetn ais BbIZIEICHHBIX TEPMUHAIBHBIX
KOMITOHEHTOB MOJIENH JesTeIbHOCTH. Crienn@uKaIis BHEIIHUX CYIIHOCTEH, TOTOKOB U
XPAaHUJIUIL IPOLEAYPHOH CETH;
6. [Ipencrasnenue u cnenupuKanus Iporeayp CeTH ACHHXPOHHBIMUA aBTOMAaTHBIMU
KoMIoHeHTaMu. CrienuuKaiys mpoueayp cpecTBaMi CTPYKTYPUPOBAHHOTO S3bIKA;
7. l'enepanmst SQL-onmcanus pensirMOHHON 0a3bl TAHHBIX 110 JHArpaMMe «CYITHOCTh-CBS3bY;
8. Pa3paboTka nepapxuu auarpamm MoToka JaHHbIX. Bepudukanus noctpoeHHoi
(GyHKIIMOHATBHONW MOJIEIH.

3.5 KoncyabTanum

I pynnosvie koucyrbmayuu no DCZ?()(?JZCZM ducuunﬂuﬂbz (FK)
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1. OOcyxnenue MaTepualioB mo keiicam paszzaena "Beenenue B cTpykTypHbiil anamu3 (CA).
Cucremsl ynpasienus 1 uHGopmanrionnbie cucteMbl. [Ipuanumnsr CA, CASE-cuctemsr"”

2. OOcyxaeHne mMaTepuajoB Mo Kedicam paszzaena "Mertonsl M cpelncTBa (QyHKIIMOHAIBHOTO
moaenupoBanus CY. Horamuu, ucnonas3yemsie 11 MojaenupoBanus CY"

3. OOcyxneHue wmarepuasioB MO Keiicam pasmena "JlmarpamMMmbl TIOTOKAa MJaHHBIX U
npouenypusie DF-cxemsbl. [lonaTre Aen0BoM npouenypsl U CXembl"

4. OO6cyxneHne marepuaioB mo keiicam pasznena "[IpencraBnenue npouenypusix DF-cxem
ACMHXPOHHBIMH aBTOMAaTHBIMU cXeMaMu"

5. OOcyxneHue wMarepuayioB Mo Kedcam pazgena "dopMann3oBaHHOE OMKCAHHE
ACMHXPOHHBIX aBTOMATHBIX CXeM. Arperaius IeJ0BbIX MpoLeayp B cxemax"

6. OOcyxnenne wmarepuajgoB 1o Keiicam pasngena "Crnemuduxanus rpapuuecKux
KOMIIOHEHTOB  mpoueaypubix  DF-cxem. IlocraHoBka 3amauv  NPOEKTHUPOBAHUS
MH(POPMAIIMOHHBIX CUCTEM"

7. OOcyxaeHrue mMaTepHalioB 10 Keicam pasnena "MeToabl M cpeAcTBa HHPOPMAIIMOHHOTO
MozenupoBanus CVY. Jluarpammel «cyniHocTb-cBa3b». Hotanun ER-auarpamm”

8. OOcyxneHue MarepuaiaoB M0 Keiicam pazgena "Hcnonmp3oBanue HHPOPMALIMOHHBIX
MOJIeJICH JIJIsl TPOEKTUPOBAHMS HH(POPMAIIMOHHBIX CHCTEM"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO Kot Howmep pasznena nucuumnivHbl OueHo4HOE CpPenCcTBO
JUCLUATIIINHE (B coorBercTBUM ¢ 11.3.1) (TUII 1 HAUMEHOBAHUE)
WH]JIMKaTOpPOB
(B COOTBETCTBUM € pazfenoM 1) 1/2|3|4]5]6[7]8

3HaTh:

METO/Ibl aHaIH3a HHPOPMAIITHOHHOTO JlaboparopHas padota/«IIpencrasienue u

IIPOCTPAHCTBA CUCTEM YIIPABJICHUS CIOKHBIX cnenuuKanus mpoueayp CeTH aCHHXPOHHBIMHU

OpraHU3alMOHHO-TEXHUYECKUX KOMIUIEKCOB, AaBTOMATHBIMHM KOMIOHeHTamu. Crienuduxaius

METO/Ibl IOCTAHOBKH 33/1a4 MPOEKTUPOBAHUS V-1 + |4 IpOLEAYpP CPEACTBAMU CTPYKTYPUPOBAHHOIO

0a3 naHHbBIX HH(POPMAITMOHHBIX CUCTEM s3p1Kay, «Pa3paborka ER-nuarpammer muis
COJIEP’KUMOT0 XPaHWINI JaHHBIX [IOCTPOESHHON
MOJIeNH JIesTeNbHOCTH. Bepudukanus moctpoeHHON
ER-nuarpammen

METO/0JIOTUIO CTPYKTYPHOT'O aHAJIN3a CUCTEM JlaboparopHas pabota/«Pa3paborka HehopmanbHO

YIPaBIEHUS CII0KHBIX OPraHU3alMOHHO- BepOasbHOM cennduKanuu pparMeHTa CUCTEMBI

TEXHUYECKUX KOMILJIEKCOB, BKJIFOYasi YIPABJICHUS U ONPEACIICHHE KOHTEKCTa

IIOCTaHOBKY 3aj1a4 IPOEKTHPOBAHMUS NA-1nk-2 + |+ BBIJIEJIEHHOI'O (DparMeHTa CUCTEMBbI YIIPABJICHUS »,

MH(OPMALIMOHHBIX CHUCTEM JJISl ATHX «Pa3paboTka KOHTEKCTHON M MOAKOHTEKCTHON DF-

KOMILJIEKCOB JarpamMm MOJIENU AesITeIbHOCTH, TPOTEKatoIel B
BBIJICJIEGHHOM ()parMeHTEe CUCTEMbI YIPaBICHUS

METO/Ibl CTPYKTYPHOI'O aHAJIN3a CUCTEM JlaboparopHas padota/«Pa3paboTka nepapxuu

YIIPaBJIEHMS CIOKHBIX OpraHU3alMOHHO- JMarpaMM MOTOKa AaHHBIX. Bepudukanus

TEXHUYECKUX KOMIIJIEKCOB, METO/IbI MOCTPOCHHON (QYYHKIIMOHATILHON MOJIETTN ,

IIOCTAaHOBKH 3a]1a4 IPOEKTUPOBAHUS V-1 + «IToctpoenue pparmenra nponenypHoit DF-cetu

MH(OPMALIMOHHBIX CUCTEM JUISL BBIJIGTIEHHBIX TEPMUHAIBHBIX KOMIIOHEHTOB
MoJenu aesTesbHocTH. CriennuKanus BHEITHUX
CYIIHOCTEH, MOTOKOB M XPaHWJIMIL ITPOLIETYPHOU
CETH»

OCHOBHBIE METO/IbI IPOEKTUPOBAHUS U JlaboparopHas padota/«I'enepanus SQL-onucanus

peanu3any HHPOPMALMOHHBIX CHCTEM, PENAUOHHON 0a3bl JaHHBIX 110 TUArpaMMe

OCHOBaHHLIEC Ha IPUMEHEHHUHU CTPYKTYPHEBIX N-1nk-2 + | + | + | «cymHOCTBh-CBA3b»», «IlocTaHOBKA 3aga4m

MoJIeleH, a Takke (YHKIIMOHAIbHBIE npoektupoBanus MC Ha OCHOBE peNsMOHHON 06a3bl

BO3MO)KHOCTH M paboyrie XapaKTepUCTHKU JTAaHHBIX U arperamyy JeJ0BbIX IPOLEAYp paHee
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HauboJiee yacTo NPUMEHAEMBIX
nHcTpyMeHTanbHbIX CASE-cuctem

MOCTPOCHHOMN (PYHKIIMOHAIBHON MO

YMmern:

MIPUMEHSITh OCBOCHHBIE B IpoIiecce 00ydeHus
METO/Ibl 1 MHCTPYMEHTAIIbHBIE IIPOTPaMMHbBIE
cpenctBa (CASE-cpenctBa) n1s peieHus

JlaboparopHas pabota/«Pa3paborka HeopmanbHOMA
BepOaIbHOM criennuKanuy pparMeHTa CHCTEMbI
YIIPaBICHUS U ONPEICIICHNE KOHTCKCTA

THTIOBBIX 3a71a4 aHaln3a cucteM ynpasiaeHus u | U-1nk-2 BBIICIICHHOTO (pparMeHTa CUCTEMBI YIIPaBJICHUS »,
MPOEKTUPOBAHMS HH(DOPMAIIMOHHBIX CHCTEM «Pa3paboTka KOHTEKCTHOU U MOAKOHTEKCTHON DF-
JiiarpaMM MOJIEJNIU JIeATeIbHOCTH, TPOTEKAOIIEH B
BBIICJICHHOM (DparMeHTEe CUCTEMBI YITPaBICHUS
MIPUMEHSATHh METOIbI IOCTPOCHUS rpadUIECKUX JlaGopaTopHas pabota/«Pa3paboTka nepapxuu
MO/IeJIel YIIPaBICHUYECKOM NeITETbHOCTH C JTUarpamMm IOTOKa JTaHHBIX. Bepudukarus
ncnoab3zoBanueM CASE-cucrem MOCTPOCHHOHN (PYHKIIMOHAIBHON MOJIEIN) ,
V- Lo «[loctpoenue pparmenrta npouenaypaoit DF-cetu
JUUIS1 BBIJICTICHHBIX TEPMUHAIBHBIX KOMIIOHEHTOB
MOJICIH JIeATENbHOCTH. Crieu(UKaIus BHESITHUX
CYILLIHOCTEH, MOTOKOB U XPaHWJIHIL IPOLIeTYPHOU
CEeTH
MIPUMEHSITh METOJIbI IIOCTPOEHUS TpaPUIEeCKIX JlaboparopHas padota/«IIpencrasienue u
Mozeliel HHPOPMaITMOHHOTO TPOCTPAHCTBA cnenuduKanys Nporeayp CeTu aCUHHXPOHHBIMU
YIPABIEHUECKOU JIEATETbHOCTH C ABTOMATHBIMH KoMMOHeHTamMu. Crienuduxaius
ucnons3oBanueM CASE-cucrem V-1 MPOIIEAYP CPEACTBAMU CTPYKTYPUPOBAHHOTO
i s3p1Kay, «Pa3pabotka ER-nuarpammer muis
COJIEPKUMOTO XPAHWIHUII TaHHBIX TTOCTPOCHHOM
MOJIENH JIeTENbHOCTH. Bepudukanus mocTpoeHHON
ER-auarpammbny
npumensTb CASE-cpencTBa uist moCTpoeHUs JlaboparopHas padota/«I'enepanus SQL-onucanus
CTPYKTYPHBIX MOJI€JIEl, OCYIIECTBISATh PENSIMOHHOM 0a3bl TaHHBIX 10 AUAarpaMMe
nepexo]i K 00beKTHO-OPUEHTUPOBAHHBIM «CYIIHOCTh-CBA3b»», «IlocTaHOBKA 3a1aun
MOJIETISIM, 00ECTIEUNBAIOIIUM TTOCTAHOBKY N/I-1nk-2 npoektupoBanus IC Ha OCHOBE peNsinOHHON 0a3bl

3aJ1a4 MPOEKTHUPOBAHUS HHPOPMAIIMOHHBIX
CHCTEM IIPH NMOMOIIIH CYIIECTBYIOIUX
TEXHOJIOTUH ObICTPOi pa3paboTKu

JAHHBIX U arperaiyy JeJ0BbIX IPOLEAYp paHee
MOCTPOEHHOH (PYHKIIMOHAIBHOM MOJIEIIN»
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| IIpOrpaMMHOI 0 obecneyeHus
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. «"enepanus SQL-onucaHust pessauOHHON 0a3bl JaHHBIX 110 JUArpaMMe «CYITHOCTb-
cBs3b»», «llocTanoBka 3amaun npoektupoBanus MIC Ha OCHOBE pesIALIMOHHON 0a3bl JaHHBIX U
arperaiyy JeJ0BbIX MPOIelyp paHee MOCTPOSHHON (PYHKIIMOHATBHON MOIEIN»
(JTaboparopnas paboTa)
2. {IIpencraBnenue u crenupUKaIus MPOLUEAyp CETH ACHHXPOHHBIMH aBTOMaTHBIMHU
KoMrnoHeHTaMu. Crierudukanys Ipoueayp CpeacTBaMU CTPYKTYPUPOBAHHOTO SI3bIKaY,
«Pa3paboTka ER-grarpaMmsl as1st COAEP>KUMOTO XPaHWINIL JAHHBIX TIOCTPOSHHOW MOJIEIN
nestenbHoCTH. Bepudukamus nocrpoenHoit ER-auarpammen» (JlabopaTopHas pabora)
3. «Pa3paboTka nepapxuu IuarpamMM MoToka JaHHBIX. Bepudukaius moctpoeHHON
dbyHk1MoHansHOU Mozenn» , «[loctpoenue dhparmenta nponeaypuoit DF-cetu mis
BBIJICJICHHBIX TEPMUHAIBHBIX KOMITOHEHTOB MOJIENHN AEATEIbHOCTU. CriennruKanust BHEITHIX
CYIIIHOCTEH, MOTOKOB M XPaHUIIUII MTpoLeaypHoi cetn» (JIabopartopHas pabota)
4. «Pa3paboTka HepopManbHOI BepOaIbHOM crienuuKayy (parMeHTa CHCTEMBI yITPaBICHHS
U OIlpe/ieTieHNe KOHTEKCTa BhIIEJICHHOTO (hparMeHTa CUCTEMBI yIpaBiieHus », «Pa3zpaboTka
KOHTEKCTHOW U NMOAKOHTEKCTHOM DF-nuarpamMm Mozenu 1edaTebHOCTH, IPOTEKAOIICH B
BbIJIETICHHOM (hparMeHTe cucTeMsl ynpasienus» (Jlaboparopnas pabota)

bamibHO-pedTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUITOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALMUS MO JUCIUNJINHE

Oxsamen (Cemecmp Ne3)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U SK3aMEHAIIMOHHON COCTaBIISIOIINX

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 3 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kanstaos, I'. H. MonenupoBanue, aHaiau3, peopraHu3aiysi 1 aBTOMAaTH3aIMsl OM3HEC-TIPOIIECCOB :
yuebHoe rocobue A By30B 1o crnennansioctu 080801 "IIpukinagnas nnpopmaruka (o
obyactsaM)" u IpyruM SKoHOMUYecKuM crieranbHocTsM / I'. H. KansaoB . — M. : ®uHaHCH 1
cratuctuka, 2006 . — 240 c. - ISBN 5-279-03038-4 .;

2. ABromaru3anus ynpasienus npeanpustaem / B. B. baponos , u qp. — M. : UHOPA-M, 2000 . —
239 c. — (Cekpetsl MeHeKMeHTa) . - ISBN 5-16-000133-6 : 90.00 .;

3. Muenun, A. U. Teopust s5koHOMHYECKUX MHPOPMAITMOHHBIX CUCTEM : Y YeOHUK JIJIsl By30B 110
CHenHanbHOCTU "DKOHOMHUYECKass HH(POPMAaTHKa U aBTOMAaTU3UPOBAHHbBIE CUCTEMBI yrpaBieHus" /
A. U. Mumienun . — M. : ®unHaHcw ¥ cTaTucthka, 1993 . — 164 ¢. - ISBN 5-279-00721-8 : 800.00 ;
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4. Penun, B. B. IIpoueccHblil moaxo K ynpasieHnuto. MoaenupoBanue OuzHec-mpoueccos / B. B.
Pernn . — 2-e u3n . — M. : CrannapTsl 1 kadectBo, 2005 . — 408 c. — ([IpakTudeckuii MEHEHKMEHT) .
- ISBN 5-949380-28-2 .;

5. Xancen, I'. ba3bl mansbix : PaspaboTka u ynpasnenue : niep. ¢ anri. / I'. Xancen, J[. XanceH . —
M. : BUHOM, 1999 . — 704 c. - ISBN 5-7989-0015-0 : 162.50 .;

6. Bernpos, A. M. [IpoektupoBanre mporpaMMHOTO 00eCIIeueHNsI SKOHOMUYECKHUX
WH(OPMAIIMOHHBIX CUCTEM : YUEOHHK /Il SKOHOMUYECKHX BY30B 10 CIICIIHATEHOCTSIM
"ITpuknagnas napopmatuka (rmo odaactam)" u "llpuknagHas matematuka u nHpopmaruka" / A. M.
Bennpos . — M. : ®unancel u craructuka, 2000 . — 347 c¢. - ISBN 5-279-02144-X ;

7. Kansnos, I'. H. Korcantunr: ot Ou3Hec-CTpaTeruu K KOpIopaTuBHOM HHPOPMAITMOHHO-
YIPaBIAOLICH cucTeMe : yaeOHUK a7 By30B 110 crienuanbHoctd 080801 "IIpukmagHas
nHpopmaTuka (1mo obacTsaM)" 1 SIKOHOMUYECKHM crieniaibHocTaM / . H. KansHoB . — 2-e u3g.,
not . — M. : Topstaast Jluaus-Tenexom, 2011 . — 210 c. - ISBN 978-5-9912-0174-2 .;

8. I'. M. Annonun- "CTpyKTypHBIi aHATIU3 caMOoOpranu3yromuxcs cucrem", M3aaTenbcTBo:
"Cubupckuii penepanpubiii yausepcuret (COVY)", KpacHosipck, 2017 - (344 c.)
https://biblioclub.ru/index.php?page=book&id=496946.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. FlowVision.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHas 6udsmmoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. Ba3a nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3j1eKTpOoHHas 6udmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. IlopTana oTKPLITHIX AaHHBIX Poccuiickoii Pexepanuu - https://data.gov.ru

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAa U COLUAIBHOM 3aUTHI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAaHAApTOB MUHHNCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PochuamonuTopunra - http://www.fedsfm.ru/opendata
14. DnexTpoHHas oTkpbITas 6a3a naHHbIX ''Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep ayauropun, OcHamenue
HaNMeHOBaHUe
VYueOHbBIC ayIUTOPUU IJIS E-501, YueOnas CTOJI IpenoaaBatesis, CToJ, CTYJI,
IIPOBEICHUS JIEKIIMOHHBIX aynutopus Kad. MYJIBTUMEIUNHBINA TPOEKTOP, DKPaH, JOCKA
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3aHATHIN U TEKYIIETO

HBMCC"

MapKepHas, KOMIBIOTEP NePCOHATbHBIN

KOHTPOJIA K-120, MammHHbIM cepBep, KOHAULMOHED
3a1 MBI
VY4eOHble ayTUTOPHH IS E-522/9, CTOJI IIPETIOIaBaTeNsl, CTOI
MIPOBEICHHUS JIA0OPATOPHBIX KomnbrorepHsbrit KOMIIBIOTEPHBIH, CTYJI, MyJIbTUMEANNHBIN
3aHATUN kiacc Ne4 IIPOEKTOP, IKPaH, 10CKa MapKepHas,

KOMIIBIOTCP HepCOHaHBHBIfI

K-120, MamuHHBIH
3a1 MBI

cepBep, KOHIUITUOHED

VY4eOHble ayAUTOpUHN IS
MPOBECHHUS IIPOMEKYTOYHOM

E-501, YueGnas
aynutopus kKad.

CTOJI MpenoaaBaTeisi, CTOJM, CTYII,
MYJBTUMEAUMHBIN TPOEKTOP, KPaH, J0CKa

aTTecTaluuu "BMCC" MapKepHasi, KOMIIBIOTEP I1EPCOHAIbHBIN
2K-120, MamuHHbIH cepBep, KOHAUIMOHEP
3an1 UBI]
ITomemenus s E-522/3, CTOJI TIPEIOIaBaTes, CTOJ
CaMOCTOSITENIbHOM pabOTHI KomnerorepHslit KOMITBIOTEPHBIN, CTYII, JOCKa MapKepHasl,
kyacc Nel KOMIIBIOTEP NEPCOHAIbHBIN
E-522/4, CTOJI IIPETO1aBaTeIsl, CTOJ
KomnbrorepHsii KOMITBIOTEPHBIN, CTYJI, MyJIbTUMEANIMHBIN
kiacc No2 MPOEKTOP, IKPaH, JOCKa MapKepHas,
KOMITBIOTEP MEPCOHAIBHBIN
E-522/6, CTOJI TIPETO1aBaTeIsA, CTOJI
KomnbrorepHsii KOMITBIOTEPHBIN, CTYJI, JOCKA MapKepHas,
Kitacc Ne3 KOMIIBIOTEP MEPCOHAIBHBIMN
E-522/9, CTOJI ITPEII0IaBaTesl, CTOJ
KomnerotrepHslit KOMITBIOTEPHBIN, CTYII, MyJIbTUMEAUMHBIN
kyacc Ne4 IPOEKTOP, IKPaH, JOCKa MapKepHas,

KOMIIBIOTEP HepCOHaHBHBIﬁ

TTomemenust misa

E-402, Kabunet

KOHCYJTbTUPOBAHUS COTPYJIHUKOB
"BMCC"
E-504a, Kabuner
COTPYJTHUKOB
[TomemieHus s XpaHeHUS E-403, Cxnan CTOJ 7Sl pabOThI C JOKYMEHTaMHU, mKad,

000pyI0BaHUs U Y4€OHOTO
WHBEHTaps

mkad s JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CTpyKTypHBIN aHAIHU3 U IPOEKTUPOBAHNE HH(DOPMAITMOHHBIX CUCTEM

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

«Pa3paboTka HedopMaIbHOM BepOabHOM crienruKauy GparMeHTa CUCTEMbI YITPABICHUSI U
orpesieNieHue KOHTEKCTa BBIICTICHHOTO (pparMeHTa CUCTeMEBI YIIpaBJIeHus », «Pa3zpaboTka
KOHTEKCTHOM M MOoAKOHTEKCTHON DF-nuarpamm Moaenu AesiTeIbHOCTH, MPOTEKAIOIIEeH B
BBIJICIIEHHOM (pparMeHTe cUCTeMBbI ynpasieHus» (Jlaboparopnas pabora)

«Pa3paboTka uepapxuu AuMarpaMm MOTOKa JaHHBIX. Bepudukaus noctpoeHHON
¢ynkunonanpHON Moxenn» , «Iloctpoenue gpparmenTa nponeaypHoir DF-cetn amst BBIIEIEHHBIX
TEPMHHAIBHBIX KOMIIOHEHTOB MOJIeNu AesTenbHocTd. CrienuuKanys BHEIIHUX CYIIIHOCTEH,
MOTOKOB ¥ XPaHUJIMIIL MpoIieaypHoOi cetu» (JIaboparopHas padota)

«[IpeacraBnenue u crienuUKaLMs MPOLETYP CETH ACHHXPOHHBIMU aBTOMATHBIMH
KoMmoHeHTaMu. CrieruuKanys Iporeayp CpeICTBAMU CTPYKTYPUPOBAHHOTO SI3BIKAY,
«Pa3paboTka ER-aurarpaMmer aj1st COAEP>KMMOTO XPaHWINIL JAHHBIX TTOCTPOSHHOW MOJIEIN
nesTeabHoCTH. Bepudukamus nocrpoenHoit ER-auarpammen» (JlabopaTopHas paborta)
«"enepanusa SQL-onucanust peiasiiuoOHHOM 0a3bl JAaHHBIX MO AUArPaAMME «CYITHOCTb-CBS3b»,
«IToctanoBka 3agauu npoektupoBanus C Ha ocCHOBe pensSIUMOHHOMN 0a3bl JAHHBIX U arperainuu
JIEJIOBBIX TIPOIEAYP paHee MOCTPOCHHON (hYHKITMOHATBHOU Moaenny» (JIlabopaTopHas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Hanekc KM- | KM- | KM- | KM-
Howmep Pa3znen nucuuninHb KM: L 2 3 4
paznena Henensa 4 8 12 16
KM:
Beenenue B crpykryphblii aHanu3 (CA). Cuctemsl
1 ynpasieHus 1 UHpopmaroHHble cuctemsl. [lpunnuner CA,
CASE-cucremsl
Brenenue B ctpykTyphbiit ananmm3 (CA). Cuctemsl
11 ynpaBiieHus 1 uHpopManroHHble cucteMsl. [Tpuniunsr CA, +
CASE-cucremsl
2 Mertoznpb! 1 cpeacTBa GyHKIMOHATBHOTO MojenupoBanus CY.
Hotauuu, ucnonsizyemslie s Mmonenupoanus CY
21 Mertoap! 1 cpeacTBa GyHKIMOHATBEHOTO MoaenupoBanus CY. +
) Horanmu, ucnonszyemsie 1151 MoaenupoBanus CY
3 Jlnarpammbl IOTOKa AaHHBIX U poueaypHbie DF-cxeMsl.
IlonsiTHE NEIOBOM MPOLETYPHI M CXEMBI
31 JmarpaMmMsl TOTOKA JAHHBIX U IpoueaypHbie DF-cxemsl. +
ITonsiTHE N€10BOM POLIEYPBI U CXEMBI
4 IIpencraBnenne npouenypHbix DF-cxem acHHXpOHHBIMH
ABTOMATHBIMH CXEMaMH
41 [IpencraBnenue npoueaypusix DF-cxeM acCHHXpOHHBIMU +
ABTOMATHBIMH CXEMaMH
5 DopMaIM30BaHHOE OMMCAHNE ACHHXPOHHBIX AaBTOMATHBIX

CXCM. Arperaum{ ACJIOBLIX MMPOLCAYP B CXEMax
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5.1

DopMaIN30BAHHOE ONMCAHUE ACHHXPOHHBIX ABTOMAaTHBIX
cxeM. Arperanusi JeJ0BbIX IPOLEAYp B CXeEMax

Crnenndukanus rpagu4ecKux KOMIOHEHTOB MPOLEAYPHBIX
DF-cxem. [locTranoBKka 3a1auu NPOEKTUPOBAHUS
MH()OPMAIIMOHHBIX CHCTEM

6.1

Crienndukanus rpadpuuecKux KOMIOHEHTOB MPOLIEAYPHBIX
DF-cxem. [locranoBKa 3a1a4y IPOEKTUPOBAHUS
UH(POPMALIMOHHBIX CHCTEM

MeTobl U cpencTBa HHPOPMAITMOHHOTO MOJIEIIUPOBAHUS
CVY. Quarpammbl «CyniHocTh-cBa3b». Horanunu ER-
Jarpamm

7.1

MeTtob! 1 cpenicTBa HHPOPMAITMOHHOTO MOICTHPOBAHUS
CVY. JlnarpamMmmsl «CcyniHocTb-cBs3b». HoTanuu ER-
JMarpamMm

Hcnonp3oBanne HHPOPMAITMOHHBIX MOJEIICH ISt
MIPOSKTUPOBAHUS UH()OPMAITMOHHBIX CHCTEM

8.1

Hcnonp3oBanne MHPOPMAILIMOHHBIX MOJETEH JUIs
IPOEKTHUPOBAHUS MH(POPMAIIMOHHBIX CUCTEM

Bec KM, %:

25

25

25

25
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