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Paboyas mporpamMa JUCHHUIUIMHEI COCTaB/IeHA B COOTBETCTBHE ¢ TpeboBanuamu ®I'OC
BO, ywebnoro mmana IIAO «HIIO «Anma3» mo wnHampasneHHro moarotoBkd 09.06.01
«MHdopMaTHKa ¥ BBIYUCIMTENIbHAs TEXHUKa», HampaBleHHOCTh «CHCTEMHBIH aHalu3,
ypagneHue 1 obpaboTka uHpopmarmm».

ABTOp (aBTOPBI) POTrpaMMBI:
I'y6onun Hukonaii CepreeBuu — 3aBenytomuit kadeapoit Ne 1 1.1.H. mpodeccop

Onobpena Ha coBMecTHOM 3aceqaHuu kadenp Ne 1 u Ne 2 "CuctemHBIi aHaNN3, yIpaBleHne |
oOpaboTka unpopmanun", «Paguonokauus u paguonasuramus» 19 aerycra 2017 r.

3aB. kadenpoii Ne 1
A.T.H. npodeccop I'y6onun H.C.

3aB. kadeapoi Ne 2 /‘_4,[2;

1.T.H. npodeccop [TapamoHoB A.A.

HavaibHUK acTIHPaHTYphI /\Z/Z‘ gzels Kpama T.B.



1. O6nacTh NpUMeHeHHs] H HOPMATHBHbIE CCHLIIKH

Hacrosmas mnporpaMma y4eOHOH JHCHMIUTHHBI YCTAQHABIHBAET MHHHMAJbHEIE
TpeOboBaHHA K 3HAHUAM M YMEHHAM acllHpaHTa H ONpe/eNseT cojAepKaHHe W BHIbI y4eOHBIX
3aHSITHH U OTUYETHOCTH.

I[IporpamMma npenHazHa4deHa Ul MperojaBaTelieil, BeIyIUX JAaHHYIO TUCHHIUIHHY, H I
acIiMpaHTOB 10 HanpaBieHHOCTH «CHCTeMHBIH aHamu3, yopaBieHHe #  oOpaboTka
HHpOPMALIUH Y.

[Tporpamma pa3paboTana B COOTBETCTBHH C:

. denepanbHBIM  TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM  BBICIIETO

obpasoBanua 10 HampaBieHHIO mnoarotoBkd 09.06.01 HudopmaTHka W BEMHCIHTEIbHAS
TEXHHUKa (YPOBEHb MOATOTOBKH KaIpOB BeICLIEH KBaNMHHUKaIHH)"

. Pabouum yuebupmM mianom HOLI-6 moaroToBKH acriMpaHTOB 10 HAIPaBIEHHOCTH
«CucTeMHBIH aHaIH3, yrpaBleHHE H 00paboTka HHPOpMALUH», yTBEepKIAeHHbM B 2017T.

2. Ieau ocBOeHHSI JHCHHIJIHHBI

Llensamu ocBOeHHS OUCUUILIMHBI «[IpHHIMNBI CHCTEMHOrO MOAXOJa U MOJEIHPOBAHHE
CITOYKHBIX HH(POPMAITHOHHO-YTIPABISIOIINX CHCTEMY SIBJISIOTCS:

e M3zyuenuwe oOmMX NPUHLUMUNOB CHCTEMHOTO MOAXOIa M COBPEMEHHOM KOHIIEIILIMH
MOJENHUPOBAHUS K ONHCAHUIO Pa3sHOOOpa3HBIX TEXHWYECKHX, OPraHH3allMOHHBIX |
COIIHOTEXHOJIOTHYECKUX CHCTEM OKPYIKaIOLIEro MHpa;

e OBnangeHue HaBBHIKAMH NPHUMEHEHHS OOLIMX MPUHIMMIIOB CHCTEMHOIO MOAXOJa H
COBPEMEHHOH KOHIIEIIHH MOJEIUPOBaHUs JUIsl PEIIEHUS 3a/1a4 aHAIN3a, CHHTE3a U YIIPaBICHHS
CHCTEMAaMH H MOACHCTEMAMH BO3AYIIHO-KOocMuUeckoi o6opors! (BKO).

3. Komnerenuuu obOyuarwumerocsi, popMHpyemMble B pe3yabTaTe OCBOEHHS
AUCUHNIHHBI
B pe3yjabTaTe OCBOEHHUA NUCHHUIIITHHEBI aCTTHPAHT OCBAHBACT CJIIEAYIOIIHE KOMIICTCHIIHH .

DopMbl H MeTOABI
Kox 1o JeckpunTopbl — 0CHOBHBIE NPH3IHAKH o0y4eHHs,
KomnereHumus Oroc OCBOEHH (MOKA3aTe/IH I0CTHIKEHH cnoco0cTBYWOLIHE
pe3ybTaTa) (opmupoBaHHIO H
PAa3BHTHIO KOMIETEHIIHH
‘YHuBepcanbHble VYK-1 | CnocoOHOCTb K KpUTHYECKOMY aHAIH3Y U AyYZIWTOpHBIE 3aHATHSA:
KOMMETeH LU OLIEHKE COBPEMEHHBIX HAYUHBIX JIOCTHKEHHIA, ®JIEKLIHH,
reHepUPOBAHHIO HOBLIX M/EH NpH PELIEHUH eyueGHbIE CEMHHAPI,
UCCIIE0BATENIbCKHX H MPAKTHYECKHX 3a1a4, B ®HAYUHbIE CEMHHAPBI.
TOM YHCJIE B MEXKIHCLUHIUTHHAPHBIX 00MacTAX; Camocmosmenvras paboma
Ha npednpuamuu*:
®[IpaKTHKa,
eHay4Has paboTa,
*TIPOU3BOICTBEHHAA
JIesTeNIbHOCTb.
VK-3 | ['0TOBHOCTE y4acTBOBaTh B paboTe POCCHICKHX H | AYIHTOPHBIE 3aHATHA:
MEKIYHAPOIHBIX HCCIIE0BATENbCKHX eJIeKLINH,
KOJUIEKTHBOB M0 PEILEHHIO HAYYHBIX U HAYYHO- eyueGHbIE CEMHHAPEI,
o0pa3oBaTeNbHBIX 3a/a4; eHAYYHbIE CEMHHAPBI.
Camocmoamenvhas paboma
Ha npeonpuamuu’®:
e[IPaKTHKa,
eHay4Has pabota,
®TIPOH3BOJCTBEHHAs
JesTeNbHOCTD.




KomMnereHuus

Koa mo
oroc

HecKpunTOpbI — 0OCHOBHBIE NPH3HAKH
OCBOEHHs (MOKa3aTe/IH JOCTHKEHHS
pe3yJjibTara)

PopMbl U METOABI
oby4eHus,
cnocoGeTBYOLIHE
(opMHpOBaHHIO H
Pa3sBHTHIO KOMNETeHUHH

YK-5

CnocoGHOCT CeloBaTh ITHYECKHM HOPMaM B
NpoeCCHOHANLHOM AeATENbHOCTH;

AyYIUTOpHBIE 3aHATHS:

SJIEKLIHH,

eyueOHbIE CEMHUHAPBI,

eHay4YHbIE CEMHHAPEIL.

Camocmoamenvhas paboma

Ha npeonpuamuu*::

STIPAKTHKA,

eHayyHas pabora,

®IIPOM3BOACTBEHHAS
NEATENbHOCTb.

VK-6

CniocoGHOCTh MIAHKPOBATh M PEINATh 3aJa4H
co0cTBEHHOTO NMPOhECCHOHANBHOTO H
JIHYHOCTHOTO Pa3BUTHs

AYIUTOPHBIE 3aHATHA:

eJIEKLINH,

eyueOHbIE CEMHHAPEI,

®HaYYHbIE CEMHHAPBI.

Camocmosmensrasn paboma

Ha npednpuamuu™®:

®MIPaKTHKA,

eHayyHas paboTa,

*TIDOM3BO/ICTBEHHASA
JEeATE/IbHOCT.

Obme-
npodeccHOHaIbHbIE
KOMTMETEHLHH

OIIK-1

Brianenne MeTOn0NOrHel TEOPETHYECKHX U
3KCTIEPUMEHTAIbHBIX HCCIIEN0BaHMIl B 061acTH
npodeccHOHANBHOI TeATeIbHOCTH;

AYIHTOpHBIE 3aHATHA:

eJIEKLIHH,

eyueOHbIE CEMUHAPHI,

®HAy4YHBIE CEMHHAPHI.

Camocmoamenvras paboma

Ha npeonpuamuu*::

®TIPAKTHKA,

eHay4Has paborta,

*[IDOM3BOICTBEHHAA
JEeATENbHOCTD.

OIIK-2

Bnanenue KynbTypoii Hay4HOTO HCCIEI0BAHMS, B
TOM YHCIIE€ C HCTONB30BAHHEM COBPEMEHHBIX
HH()OPMAHOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJOTHIA;

AYIUTOpHbIE 3aHATHA:

SJIEKLIHH,

eyueOHbIE CEMHHAPEI,

®HAY4YHBIE CEMHHAPHI.

Camocmosmenvhas paboma

Ha npednpuamuu’®;

SIIPAKTHKA,

eHayyHas pabora,

®TIPOH3BOACTBEHHAS
JeATENIbHOCTD.

OIIK-3

CnocoGHocTb k pa3paloTke HOBBIX METOLOB
HCCNENOBAHUS U WX TPUMEHEHHIO B
CaMOCTOATE/IbHOI Hay4YHO-HCCIe IOBATENLCKOH
AEATENIbHOCTH B 00J1aCTH NPodecCHOHATLHOM
NEATeNILHOCTH;

AyIHTOPHBIE 3aHATHA

®JICKLIHY,

eyuyeOHbIE CEMHHAPEI,

®HAYYHBIE CEMHHAPI.

Camocmoamensnas paboma

Ha npednpuamuu®:

*MIPaKTHKA,

eHay4Has padoTa,

STIPOH3BOACTBEHHAS
NEATENBHOCT.

OIIK-5

Cnoco6HocTh 00BEKTHBHO OLIEHUBATD
pe3yJbTaThl HCCENOBaHUM U pa3paboTok,
BBIMOJHEHHBIX IPYTUMH CrELMATHCTAMK H B
ApYTHX HAYYHBIX YUPEKIEHHUAX,

AynuTOpHBIE 3aHATHA:
SJIEKIIHH,

eyyeOHBIE CEMUHAPEI,
®HayYHbIE CEMHHApPHI.
Camocmosmenvras paboma




Komnerenuus

Koa no
Doroc

JecKpHNTOPLI — OCHOBHbIE MPH3HAKH
OcBOeHHS (MOKA3aTeJIH JOCTHKEHHS
pe3yabTaTa)

DopMbI H METOAbI
o0y4eHwus,
cnoco0CTBYOLIHE
t(opmupoBanuio u
Pa3sBHTHIO KOMNETeHIHH

Ha npeonpusmuu®:
®TIPAKTHKA,
eHay4Has pabora,
®[IPOM3BOJICTBEHHAA
JIEATENBHOCTB.

OIIK-6

CrocodHOCTh MPENCTaBAT MOTyYeHHbIE
pe3yJbTaThl HAYYHO-HCCIEA0BATENLCKOM
JIesiTeJIbHOCTH Ha BbICOKOM YPOBHE H C YHETOM
co0JI0IeHHs aBTOPCKHX TIPaB;

AyIUTOpHBIE 3aHATHA:

®JIeKLIHH,

eyueOHbIE CEMHHAPBI,

®HayUHbIE CEMHHAPBI.

Camocmosimenvhas paboma

Ha npeonpusmuu*:

®IIPAKTHKA,

eHayuHas paborTa,

SIIPOHU3BOICTBEHHAs
JEATENbHOCTb.

npodeccHoHaNbHbIE
KOMTETEHLIHH

ITK-1

Cnoco6HocTh pa3paboTKH H MPUMeHeHNs 00INX
METOJIOB CHCTEMHOIO aHAIKM3a CIIOMHBIX

NPHUKNaAHBIX 00bEKTOB, BXOMALIMX B CHCTEMY
BKO

AynuTOpHBIE 3aHATHA:
®JIeKLIHH,

eyueOHbIE CEMHHAPBI,
®HAYYHBIE CEMHHAPDI.
CamocmoamenvHan paboma
Ha npeonpusmuu™:
®TIPAaKTHKA,

sHay4Has paborta,
NPOH3BOCTBEHHAs
AEATENBHOCTb.

IK-2

CnocoOHOCTh BBIABIEHHA CUCTEMHBIX CBA3el 1
3aKOHOMEpHOCTel (YHKUHOHUPOBAHUA U
pa3BuTHA 06beKTOB cucTeMbl BKO

AyIUTOpHBIE 3aHATHS:
®JIeKLIHH,

eyueOHbIE CEMHHAPBI,
eHayYHbIE CeMHHApBI.
Camocmoamenvnan paboma
Ha npednpusmuu*;
eIIPaKTHKA,

eHayuHas pabora,
NPOH3BO/ICTBEHHAS
JEATeNIbHOCTb.

IK-3

CnocoOHOCTE HCIONB30BAHUA COBPEMEHHBIX H
HoBeimux cpencts 06paboTku uHbOpPMaLMU s
MOBBIIEHHA 3(P(EKTHBHOCTH YIIPaBIEeHUA
noacucTemamu cucremsl BKO

AyIWUTOpHBIE 3aHATHA:
®JIEKLIHH,

eyueOHbIE CEMHHApBI,
eHayUHBEIE CEMHHAPHI.
CamocmoamenvHas paboma
Ha npeonpusmuu’*:
®TIPaKTHKA,

eHay4Has pabora,
MPOH3BOACTBEHHAsA
IEATENIbHOCTb.

JHUCHHIUTHHBI

*) CamocTosTeIbHas paboTa aclUpaHTa Ha NPeNNpHATHH, Pe3yIbTaThl KOTOPOH HCMONB3YIOTCS NPH H3YYEHHH

4. MecTO AHCUHILIHHBI B CTPYKTYpe 3HAHHH H KOMIIeTEHUH I acNHpaHTAa:
I[IISI OCBOCHHA y‘-IGGHOI‘;I JUCHHIIIIHHEI, aCMHPaHT OOJIKCH BJIAICThL 3HAHHUAMH, HaBbIKaMH

YMEHHAMH H KOMIICTCHIHUSIMH B 00BéMe IIpOorpaMMEI

BBICHIETO  MPO(ECCHOHAIBHOTIO

00pa3oBaHHs, IOJTyYEHHOTO AaclHPAaHTOM JO MOCTYIUICHHS B acIHPAHTYpy IO JaHHOM

CIICIIHAJIbHOCTH.




OcHoBHbIE NONOKEHHS TUCIUILUTHHEI JOJKHBI OBITH HCIIOJB30BAHbI B HaTbHEHIIEM IIpH:
NPOBeIeHHH 001eH MpodecCHOHATBHOMN MPAKTHKHY;

IIPOBECHUH HAaYYHBIX HCCIIEI0BAHHI;

IOATOTOBKE Hay4HOH KBATH(QHUKANHOHHOH pabOTH! (KaHIHIATCKOM IUCCepTALHH).

S. TemaTu4ecknii niaH y4eOHOM AHCUHNIHHBI

. AyIHMTOpPHBIE Yackl ik
No HasBanue paszgena i 0D TeNbHas
yacoB | Jlekuuu | HaydHBIE
pabora
KOH(pepeHIH
1 BBenenue 24,0 2,0 2.0 20,0
2 | CoBpeMeHHas KOHIEMIIHS 18,0 2,0 4,0 12,0
MOJENUPOBAHHUSA B HAYKe,
TEXHHUKe, 00IIecTBe
3 | CHcTeMHBI TOOXO0A U 28,0 2.0 4.0 22,0
MOJETHPOBAHHE MIPU PELICHHH
CIIOXKHBIX npobiem
4 | OcoOGeHHOCTH TEXHOIOTHH 28,0 2,0 6,0 20,0
CHCTEMHOT'0 MOJIETHPOBAHHS
5 | CASE—cpenctBa 30,0 2,0 2,0 26,0
MOJeJTUPOBAHUS
6 | CrpatuduuupoBaHHbIe MOOEIH 30,0 2,0 2,0 26,0
7 | ArperaTHble MOEH 20,0 2,0 6,0 12,0
8 | CratHcTHYeCKHe HCCieI0BAHUS 18,0 0,0 6,0 12,0
IIPH MOJIEJIHPOBaHHH
9 | S3eIxn MozpenmpoBaHHs 16,0 0,0 4,0 12,0
10 3axkmoueHne 2,0 0,0 0,0 0,0
11 Htoro 216,0 14,0 40,0 162,0
6. KoHTpo/1b ycBOGHHSI THCUHIIHHBI ACTHPAHTAMH
6.1. ®opMbl KOHTPOJISA
A2 ®opma KOHTPOJIS AYRMTOpHLIe IMapameTpsl
KOHTPOJISA Yachl
Tekyuh Bblcrynn“eﬂne Ha yueOHO- 35 ,[[oxnzui,u ¢ IEMOHCTpauei
Hay4HOH KOH(EepeHIIHH cnafaoB (10-15 mun.).
Hrorossii 9K3aMeH 1 YCTHBIH onpoc Ha 3auére.
Htoro 36

6.2. Kputepuu oueHKH 3HaAHHI, HABBIKOB

1. Kputepun onenk paGoThl Ha Hay49HBIX CeMHHapax: 1) 3HaHHWe MaTepHana, 2) yMeHHe
cooOmare Marepuan, 3) yMEHHE NONOJHITH OTBETH, 4) YMEHHE 3a1aBaTh CYINECTBEHHEIE
BOMPOCHl U (opMyiupoBath mpobiaeMy, 5) yMeHHe TOTOBHTh M IIPE3€HTOBATH JOKIAmbI, 6)
MOCEIAaeMOCTb.

2. Kputepuu oLeHKH caMOCTOATE/IbHOM paboThI, BKIIFOYast HTOTOBBIN 3a4éTHBIH pedepart:
1) yMeHHMEe YeTKO M apryMeHTHPOBaHO CHOPMYIHPOBATh Ledb BHINONHSAEMOH paboTeI, 2)
BBEINOJIHUTE 0030p M aHalIW3 CYIIECTBYIOIIMX TEXHHYECKHX pelleHHi, 3) 060cHOBaThH
NPUHAMAEMblE TEXHHYECKME PpEIICHHs H MOJENH IPH TPaKTHUECKOM H TeOpeTHYECKOi




peanu3allii TOCTABIEHHOH 3a1auH, 4) BBIIOJHHTE COOTBETCTBYIOLIME ONEHKH M pacuyeTsl |
000CHOBATh MPAaBUIBHOCTH IPHHSATHIX PEMICHHI.

3. Kpurepuu OLiEHKH OTBETa NPH YCTHOM 3auéTe: 1) yMEHHE YETKO M3TO0KHTH CYLIECTBO
BONIPOCa, 2) CTPYKTYPHPOBAaHO OIHCATh €ro, 3) yMeHHe OOCYIHTH NIPeJIOKEHHBIE TEOPHH,
KOHUEINLHH H MOJIEIH, 4) TBOPYECKHIT MOIXO/ K PELICHHIO 3aJa4H.

4. WroroBas 3auyéTHas OLEHKA TEKYymEro KOHTPOIS (TpoMeXyTOYHBIH  3auéT)
BBICTABJIAXOTCS 110 4-X OalbHOM IIKasle B KOHIE KaXI0To ceMecTpa 00y yeHHs.

5. UtoroBas 3auéTHas OLEHKA BBICTABIAIOTCA MO 4-X GalbHON LIKale mocie H3y4eHHUs
AUCIHIUIHHBI IIPH YCIIOBHH MOJOXKHTEIBHBIX 3a4ETHBIX OIIEHOK TEKYIIEro KOHTPONS (He HIKe

OLIEHKH «yZOBIETBOPUTEIBHOY (3))

7. CopepiaHue THCUHILIHHDI

7.1. O6mas XxapaKkTepHCTHKA

Ne
n/n

HaumenoBanue pa3aena
JHCUHILTHHBI

Conepxanne paszgena

O6wne Bonpocel
MOJETHPOBAHHUS CTIOKHBIX
CHCTeM

CoBpeMeHHasa KOHLIENUHUA
MO/IETHPOBAHHA B HayKe,
TEeXHHKe, 001ecTBe

Mooenu 6 uenoseueckoii npaxmuxe. TIpuMepsl HMCTONB30BAHUS
NoHATHA "Monens". OOume ompeneneHus W OGCYKISHHE MOHATHS
"Moziens" M ero npousBonHbIX. BepGanbHas Mmomens. MPopManbHas
Mozenb. Mozens o6bekTa (npolecca, BAEHUS) MpeIMETHOH 06/1acTH.
Konuentyansnas monens. Matematiueckas Moaens. Matemarnueckas

Monenk o0bekTa (Mpouecca, ABNEHHMS) TPEIMETHOH OONAcTH.
Du3zHUecKas MOIENb.

[ToHsTHe "peanuzarus
AnropuTMHYECKas peanu3auus MaTeMaTHIeCcKoit MOJeIH
(anroputmuYeckas MOJENb). ITporpammuas peanusauus
MaTeMaTHYECKOH WM airOpUTMHYECKOH MozenH (nporpaMMHas
Mozens). MauwuneHas (uudpoBas) peanuzauMs MaTeMaTHYECKOH,
aIrOPUTMHYECKOH, MPOrpaMMHON MoJenH. MaluHHas (aHanoroeas)
peamuzaliua  MaTeMaTHYeCKOH MOMJEeNH  (aHalorosas  MOJENb).
Dusuyeckas MoneNb Kak (H3MYecKas pealH3alHsi MOJENH 0ObekTa
npeaAMeTHOH oGnacTu.

MonenupoBanre u ero cocraBnsiomue. OSmue TpeGoBaHHA K
MOZenu U MonenupoBanuio. OGCyXkIeHHe MPUHLIMIOB aJeKBaTHOCTH,
HICHTHOULHPYEMOCTH, BEpH(HIUMPYEMOCTH M MPOCTOTH MOJEIH.

MaTeMaTHYeCcKOMH moaenu".

CucTeMHBIH MOAXon U
MOJETHPOBaHHE MPH
PEILIEHHH CNIOKHBEIX MpoGieM

Croorcrbie cucmemsl u RPUHYUNBL CUCMEMHO20 ROOX00A.

O6cyxneHne pasnHuHBIX —OnpefeneHMit noHATHA "cHcTema".
[TonTHA "HagcucTeMa", "moacucrema", "3anement".
CrpatnuunpoBaHHoe omucanue cHCTeMbl. [loHATHA "Goabiuas
cucrema", '"cnoxkHas cucremMa" M "cucTeMa cucTeM". OCHOBHbIE
OCOOEHHOCTH CNOKHBIX CHCTeM. MH(pOPMaUHOHHO-YIPaBAIOLIE
cuctemsl (MYC), kommiekcel u yctpoiictea BKO kak crnoxHbie
CHCTEMBI H CHCTEMBI CHCTEM.

Mozennposanue kak cHcTeMa M Kak MHCTPYMEHT aHanW3a M
cuntesa UYC. Monenupopanre u npoektuposanne UVC. Obmee u
pasanyHOe B Mpoleccax MOAENHPOBaHHA W MpoekThposanus UVC, a
TakkKe B pe3ynbTaTax 3THX MpoueccoB. [IPpHHLMMBI CHCTEMHOIO
noaxoma ¥ OCOOEHHOCTH MX pealH3aUMH NMpPH MOAENHPOBAHWH M
NPOEKTHPOBaHUH cNokHbIX MUY C.

Monennpoanue kak CpelcTBO pelleHHs CIOXHBIX MpoGliem
npoextHposauus  HMYC. TlpoGnema wu npobnemuas cuTyauus.
Hexomnosuumsa Mozenu  mpoGneMHOl CHTYaUuWH, coaepxatueit
ClIoKHYK0 mpoGnemy. CBeneHue CI0XKHOI MPoGieMbl K COBOKYMHOCTH
Mozenet mpo6iiem, a Mozenelt mpobieM — k COBOKYMHOCTH YaCTHBIX
3anay. PyHKUHSA KOOpAHHALIMH,

OcobennocTH TEXHOJIOTHH
CHCTEMHOIO MOZENUPOBAHUA

O61was XapakTepuCTHKA TEXHOIOTMH MOJEIHPOBAHHS.
TexHONMOrUs MHCTPYMEHTANBHOTO (MANIHHHOIO) MOJIEIUPOBAHHMA.
OcHOBHble KOMIOHEHTH MOJAENHpOBaHHA. O6was XapaKkTepUCTHKA




OpraHM3alUWd  MolenHpoBaHusA.  [lporpammuoe  obecredeHme.
AnnapaTHsle cpeacTea. [Tepconan.

O6uias XapaKTepUCTHKA METOAMYECKOTO obecneuenus
MOZIENHPOBAHHS

Metonsl  aHanuTHYecKoro onucaHus cHcTeM. MaremaTHKo-
CTaTUCTHYECKHE METONBl M MOJeNH. MeTomel anropHTMHYECKOro
(npouenypHoro) ommcaHus cHcTeM. [IOHATHE WMMHTALMOHHOTO
MOJieNMpoBaHus. MeToabl M MONENH HCCNENOBaHHUA ONEpaLHii.
MartemaTudeckue  MeTOaBI TIaHHPOBaHHA 3KCMEPHMEHTOB.
[InanupoBaHue SKCNEPUMEHTOB B WIMPOKOM M Y3KOM CMBICTE
NPHUMEHHTENILHO K MALIHHHOMY MOJENHpOBaHUIO. MaTeMmaTuyecKkue
METOIBI TUIAHHPOBAHHA ONTHMAIbHBIX IKCIEPUMEHTOB. Mogenu u
METO/Ibl pelleH s IKCTPEMANbHBIX 3a1a4. BeIMHUCTHTEIbHbIE METOIBI H
MOJIEINH. IBPHCTHYECKHE METO/IbI U METOAMKH. CTaHOapThI.

MeTozbl CTPYKTYPHOTO aHAKH3a H MOIETHPOBAHHS CHCTEM.

OOwas XapaKTepHCTHKA METOJ0B /UIA MOCTPOEHHA MOJNTH OH3HeC-
npoueccos. [lonatue OwusHec-mpouecca W ero Moaenn. O6GnacTu
NpUMeHeHUss Mognened OusHec-mpoueccoB. Mertox (MeTogonorus)
CTPYKTYPHOTO aHalW3a M npoekTHpoBaHHsA cucteM (SADT) u ero
Pa3sHOBHIHOCTH — MeTob! (MeTononorun) IDEFQ, DFD, IDEF3.

CASE
MOJETHPOBAHHS.

—CpeicTBa

CASE cpescTBa CTPYKTYPHOrO aHA/IH3a H MOJETMPOBAHHSA CHCTEM.

CASE-cpencTsa, noanepKHBarOLIHe METOIbI TIOCTPOEHNS Mozieneii
busnec-npoueccos. Ocobennoct Metona IDEF0. O6imue nooxeHus.
OneMeHTbl  A3bIKa  MOJENHPOBaHHMS  (rpaUueckoro  ONMMCAHHA).
Bepbanbubie koMnoHeHTs! MogenH. OcoGeHHOCTH MeTofa AHarpamMM
notokoB maHHeix DFD. Ha3naueHue. HoBele BO3MOXKHOCTH.
OcobenHocTi MeTONa HArpaMM TOTOKOB paboT (6u3HEC-NpOIeCcCoB)
IDEF3. Ha3nauenue. HoBble BO3MOKHOCTH.

DyHKUHOHA/IbHAS OPTaHH3ALHA MOAETMPOBAHHA CIOKHBIX CHCTEM.

KoHTekcTHas auarpaMma MOJENHPYIOWIEH CHCTEMBI NS pelleHHs
cnokHOH npobnembl. OYHKUHOHANbHAS JEKOMIIO3HINA KOHTEKCTHOM
anarpammel. CocTas U conepkanue pabot. [ToHATHe KOHLENTyanbHO#
mozenu (00bekTa, NpobGaeMbl WK NpoGneMHOl cuTyauuu). OnucaHue
auMarpamMmel  (rpauueckoil MOIENH) NEKOMMO3HLMH KOHTEKCTHOM
AHarpaMMEI.

PaspaboTka KoHUeNTYyanbHOH MoOAEH.

Hexomnosuums  mepBoro  ypoBHs  paGotel  "PaspaGoTka
KounuentyansHoii Monenn". CozmepkaTenbHOe OMHCAaHHE — WIH
nepBHYHas BepOasibHas MoaeNb 00beKTa, MPoGNeMbl WK MPOGIEMHOM
curyaunn. Coctas W conepxanue paGotel. "PaspaGortka INepsuuHoii
BepbanbHoii Momenu". Coctae u comepkanue KoHuentyambHoii
Mozenu obvekta, npobaems! wiM mpoGneMHoM cuTyaunn. CocTaB
conepxkanne pabotel "TlpeoGpasoBanne IlepBuuHoii BepGanbHoii
Moznenu"  OGcyxnenue  rpaduueckodl  Moxenu  (muarpaMMei)
AeKOMMO3WpOBaHHOW Ha 2 ypoBHa  pabotel  "PaspaGoTka
KonuentyansHoit Mogenu", TOCTpOEHHOH ¢  HCMONB30BAHHEM
metoznos IDEF0 u DFD.

PaspaGoTka dopmanbHOit MoIENH.

Mexomriosnums  nepBoro  ypoBHs  pabotel  "PaspaGoTka
QopmanbHoit  Mopenn". CoctaB W comepkaHue  paGoT:
"®opmanuzauus 3anaq", "Popmanuzauns O6bexta", "dopmanuzaims
Bremrero Oxpysxenns", "®opmanmsaums ITpobnemuoii Cutyauun”,
OG6cyxneHue rpadudeckoit MOJETH (mnarpamMmsl)
NEeKOMIO3UpoBaHHOH Ha 2 ypoBHs pabotsl "Pa3paboTka ®opManbHOM
Monenn", nocTpoeHHoit ¢ ucnons3oBanueM Metoaa IDEF3.

PaszpaboTka peanu3auuu Mogesu.

Hexommo3nuusa nepeoro yposHa pabotsl "Paspabotka Peanusaumu
Mozaenu". Coctas u conepxkanne paGor: "PaspaGotka ITporpamm
OcHoBHo#t Mogenu", "PaspaGorka Ilporpamm JIOMONHHTEIbHBIX
Mopeneit", "BecnoMoraresnbHble Haryphbie Hcnbitanus",
"Unentnduxauna  IlporpammHodi  Peanuszaumu", "HcnsiTaus
Mawunnod  Peanmsaumn". OGcyxnende rpaduueckoil  Momenw
(amarpaMmBl) 1eKOMMNO3UPOBAHHOM Ha 2 ypoBHs paboTel "PaspaGoTka




Peanusauun Mopenu", mOCTpPOSHHON ¢ MCIOIB30BAHMEM METOIA
IDEF3.

Okcrutyatauus Monend. [IMaHMpOBaHHE M HMHTEPNpETALMA
pe3yJLTaToB.

JlekoMMO3HIIMA  TMepBOro  ypoBHA  paboThl  "DKCIUTyaTallus
Monenu". Coctas u conepxanue pador: "Hactpoiika Monenu ans k-
ro Jrana [Inana", "Ilposenenue Berawcnenwii a4 k-ro Drana [Tnana",
"Tleppuynas  OOpaboTka  Pesynbraros”, "JlOKyMEHTHpOBaHHE
PesyneratoB ana k-ro Drana IMnana". Ofcyxnenue rpaduueckoii
MOZie/iH (IHarpaMMbl) JEKOMIO3HPOBAHHONH Ha 2 ypoBHA paGoTel "
Okcnyatauus Mozaenu ", MOCTPOEHHOH C MCMONB30BAHMEM METONA

IDEF3.

Hexomnosuuua mnepBoro ypoBHs pabotel "[lnaHupoBanne
Hurepnperauua”. CoctaB u  comepikanue  pabor:  "OGmee
[TnanupoBanue", "IleTanbHOE [TnaHupoBanme", "BtopuuHas
O6paGotka u  Hutepmperanms  PesynbratoB", "AHamu3z H
JlokyMeHTHpOBaHHe". O6cyxaeHne rpauueckoi MOJEITH

(nuarpaMmel) Q€KOMMO3HPOBaHHOM Ha 2 ypoBHa pabotel "
[Tnanuposanue u MHTepnperauus", NOCTPOEHHON ¢ HCIIONb30BAHHEM

merona IDEF3.
5 CrpatnduuupoBaHHEIe CrpatuvuMpoBaHHOE OMNHCAHHE, KAk OCHOBA CHCTEMHOIO
MOIeNnu NOoAX0Aa K aHaiM3y CHOXKHBIX HHGOPMALMOHHO-YNPABIAIOMINX

cucteM. Konuenuwsa cTpaTHdUIMpOBaHHBIX Mozaeneil. CucTeMHbIe
rpadbl MHEHHBIX COCTABHBIX CHCTeM YynpaeieHusaMm. COCTaBHbIE
MHOTOKOMMNOHEHTHbIE CHCTEMBI. OntuMusaums CJIOKHBIX
HH()OPMALMOHHO-Y TPABIISIOLIMX CHCTEM M0  COBOKYNHOCTH
nokasaTenedl KauyecTBa C MCMOJb30BAHUEM CTPATH(PHIHPOBAHHBIX
MOJenei.

6 ArperaTHble MOOENH KycouHo-nuHeliHbIi arperat. ArperaTMBHble CHCTEMBI. YacTHEIE
ClTyuyad arperaTHBHbIX cHcTeM. OLEHKAa arperaTHBHBIX CHCTEM, Kak
MozieeH CITOKHBIX CHCTEM.

7 CratucTHUeCKHE OcobeHHocTH CTaTHCTHYECKHX UCCrIe10BaHUI npH
HCCIIEJOBAHHUA MPH MOJETUPOBAHHH. CxeMmsl OpraHM3alxH CTaTHCTHYECKHX
MOJETHPOBaHHH HCCIIeIOBaHMI  TIpH  MOJeNUpoBaHWH. Bompockl  mporpamMHO#

pealu3alnd  TEXHONOTHH  CTATUCTHYECKHX HCCIeNOBaHHA  MpH
MOJIENIHPOBaHHUH.
8 SI3bIKH MOJETHPOBAHHA HasnaueHnue, CTPyKTypa M MHCTPYMEHTAIbHAS MOMAEPHKKA A3BIKOB

MozennpoBanua. OcobGeHHocTu s3bika UML. OcoGeHHOCTH sA3bIKa
SIMULA. OcoberHocTH sA3bika GPSS.

7.2. TemMbl YCTAHOBOYHBIX JIEKIHI

1. Opranusanus paGoThl aclHMpaHTa NPH H3YYEeHHH JUCLMIUIHHBL KiloueBble BOpOCHI
pasnena «O0mue BONPOChbl MOJAETHPOBAHHS CJIOKHBIX CHCTEM).

2. Agamu3  paGoThl  aclMpPaHTOB IO H3y4eHHIO pazgena «OO0mme Bompochl
MOJIeIHPOBAHHS CJIOKHBIX CHCTEM) IO HTOraM IPOBENEHHBIX Y4eOHO-HAYYHBIX CEMHHAPOB.
O6mme W mnepcoHanbHBIE PEKOMEHJAIHWH [0 YCTPAaHEHHIO BBHIABJIEHHBIX HEJOCTATKOB H
npobenos.

3. Opranuzanus paGoThl acmHpaHTa NPH H3yYeHHH AMCLMIUIMHBI B CEMECTpe H IpH
MOATOTOBKE HTOrOBOro 3a4€THoro pedepara. KmoweBsie Bompoch! pasznena «Ilpukiaagabie
BOINPOCHI MOJIETHPOBAHHSI.

4. Aanmu3 paboTHl AacIHPaHTOB IO H3y4YeHHIO panena «IIpHKIaJHBIE BONMPOCHI
MOAEJHPOBAHHSA) [0 MTOraM TMPOBEAEHHBIX y4eOHO-HAayuyHBIX ceMuHapoB. OOmmue wu
NepCOHANbHBIE PEKOMEHMAUNH 0 YCTPAHEHMIO BBIABICHHBIX HEJOCTATKOB M ImpobenoB. 06
OpraHu3aliy 00Cy KIeHHsA HTOTOBBIX 3aYETHBIX PabOT aCIIUPAHTOB.

7.3. Ilpumepbl TeM y4eOHO-HAYYHbIX CEMHHAPOB

1. CoBpeMeHHass TpaKTOBKA IOHATHH «MOJIENbY, «MOJIEIHPOBaHHE» M IIPOH3BOIHBIX
TIOHATHH.



2. CoBpeMeHHass TpPaKTOBKA TIIOHATHH «CHCTEMa» («IOJACHCTEMa», «HAJACHCTEMa»,
«cucrema cucTeM (SoS — 310 «System of Systems»), Gonbias cucrema, ClIoXkKHast CHCTEMA.

3. ITonsatus «Anamu3 cucteM» u «CHucremHBIi aHamu3y». [IpuHmUNBEl cucTeMHOrO
noaxoza.

4. [Tonsatus «3anaqar», «IIpobnemar, «Cnoxnas npobieMa» B CHCTEMHOM aHAJIH3E.

5. TexHONOTHS MOCTPOSHHS KOHLENTYAILHOMH MOJIeNH;

6. TexHonorus nocrpoeHus GopMaibHON MOJIENH;

7. TexHOIOTHs MOCTPOSHUS UMHTALMOHHOH MOJIEIH;

8. Opranu3anus U NpOBeICHHE UCCIIE0BaHH Ha HHCTPYMEHTAIbHBIX MOJIEIAX.

9. OnTHMabHBIE OLUEHKH JIMHEHHO MapaMeTpU30BaHHBIX MOJIENIEH;

10. Onpenenenne BepOATHOCTHBIX XApPaKTEPHCTHK MOJENIH CHCTEMbl CTATHCTHYECKHUM
METO/IOM C HCIIOJIb30BAHUEM PE3YJIbTATOB YIPOILIEHHOTO AHAIMTHYECKOTO MCCIIeI0BAHHS;

11. OnpeneneHne BEpOATHOCTHBIX XapaKTEPUCTHK MOJEIH CHCTEMbl AaHAJIHUTHKO-
CTaTHCTHYECKHMH METOJAMH: METO]] YCIIOBHBIX XapaKTePHCTHK;

12. OnpeneneHue BEPOSITHOCTHBIX XapaKTEPHCTHK MOJIENIH CHCTEMbl AHAIHTHKO-
CTATHCTHYECKHMMH METOJaMH: HCIIOJIB30BaHHE allpHOPHBIX CBEIEHHH;

13. OueHka MajbIX BEpOATHOCTEH CTAaTHCTHYECKHM METOJOM Ha CTOXaCTHYECKOMH
HHCTpyMeHTanbHOH Mozemu MetoaoM 0T, Tomnsxa.

8. ObpasoBaTe/ibHbIe TEXHOJIOIMHH

Ucnonp3yiores crneayiomue oOpa3oBaTeNbHBIE TEXHONOTHH: paz0op NMpaKTHYECKHX
3a/1a4, KOMIBIOTEpHOEe MojenupoBaHue. [IperycMOTpeHBl B paMKax Kypca BCTpeuH (JIEKLHH) C
NpPeJCTABUTESIMH POCCHHCKHX KOMITAHHH, MacTep-KJIacChl 3KCIEpTOB M cnenuanuctoB [1AO
«HITO «Anmva3» uM. akageMuka A.A. PacrimeTHHay.

9. OueHouHble cpeAcTBAa AJf TeKywero (MpPoMeKyTOYHOI0) H HTOrOBOro
KOHTPOJIsl 00pa30BaTe/IbHbIX J0CTHKEHHH acIHpaHTa

9.1. TemaTHka 3aJaHuil TeKyLlero (NpoMe;KyTOYHOIr0) KOHTPOJIS

Tak Kak MPOMeXYTOUHBIH KOHTPOJIb MPOBOAMTCS B (hOpMe OIEHKH aKTHBHOCTH YYacTHS
acrnupaHTa B yueOHO-HayuHBIX ceMHHapax (cM. 6.1.), To 3amaHus TeKywero (IpoMexyTOYHOTr0)
KOHTPOJsS HE COCTABJISIOTCA M HE HCIOJb3YIOTCA. TeMa BBICTYIUIEHHS Ka)JOro acnupaHTa Ha

yueOHO-HAYYHOM HJIH HAyYHOM CEMHHape YBS3bIBA€TCS C HANpABICHHEM €ro INPaKTHKH H
Hay4HOH paboThL

9.2. Bonpochl 1)1 ONEHKH Ka4eCcTBa OCBOCHHS JHCUHIVIHHBI IPH HTOTOBOM
3a4ére B popme yCTHOro onpoca
HpHMeprIﬁ NEpPEYCHb BOMIPOCOB A1 OLICHKH Ka4deCTBa OCBOCHHSA JHCLHIIIIHHBI.

1. Buapi  momeneii. [lpowumocTpupyiiTe HMX NpHMepaMH M3  CBOeH HaydHOM
(mpakTHYeCKOit) paboThl

2. CpaBHI/ITe TTOHATHA <<Bep6aHbH&ﬂ MOICIb» H «KOHLCITYallbHas MOJEIIb).

3. Jlnst OmHOrO M TOro ke 00BbeKTa CPaBHHTE TOHATHS: «KOHIENTYalbHas MOJENb),
«opmanbHas MOJENbY, «aITOPUTMHYECKas MOJEby, «IporpaMmuas Mozaenb Ha SI1 Beicokoro
YPOBH#», «TIporpaMmHas Mozens Ha Al Hu3koro ypoBHs», «ucCIonHsIeMas MOIENbY.

4. TlpuHuMO  «aJeKBaTHOCTh Mojenu». Kak Ha NpakTHKe MOKHO IPOBEPHTH
aJIeKBaTHOCTHL MOJEIH?

5. IlosicHuTe, B 4&M NPOSBISETCA «AHTArOHHCTHUYECKHI» XapakTep TpeGyeMBIX CBOHCTB
MO/ (a71€KBaTHOCTh, HAEHTHOHLHPYEMOCTh, BepHYUIIHPYEMOCTh, TIPOCTOTA)?
6. ITOHATHS «CHCTEMAY, «HALICHCTEMAY, IOJCHCTEMAY, «INEMEHT), «CHCTEMA CHCTEMY.

7. Kakne cBOMCTBA CHCTEMBI MO3BOJISIOT OTHECTH €€ K KJIAcCy «CIOMKHBIX CHCTEM» H
nodemy? SBnsercs 14 oObekT Bammero Hay4HOTO HCCleIOBAHMS CIIOXKHOM CHCTEMOH?

8. MonenupoBanue KaK CHCTEMa H Kak HHCTPYMEHT aHa/Ti3a | chHteza UYC.
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9. Monenuposanse u mpoektnpoBanne UYC. O6mee W pasiHuHOe B Ipoleccax
MozemupoBanus u poekTuposanus MY C, a Taxke B pe3ybraTax 3THX MPOLECCOB.

10. puHUMOEL  CHCTEMHOrO MOAXOJA M OCOOEHHOCTH WX peanH3alid  [pH
MOZIEIHPOBAaHUH CJI0KHBIX MUY C.

1. TlpuHIMOBl  CHCTEMHOrO MOAXOZa M OCOGEHHOCTH MX —pEealH3alHH  IIPH
IpoeKTHpoBaHuH cinoxHbIX UV C.

12. CemanTuka nonstuii "3amaya”, "npo6iema” u "croxkHas mpobiema’ B CHCTEMHOM
aHau3e.

13. Monenupopanue i 9KCIiepHUMeHTATBHBIE HCCTE0BAHHS: 00IIee H PasHOe.

14. Tlpencrapnenne pe3yIbTaTOB MHOTOBAPHAHTHOTO MANIMHHOTO MOJETHPOBAHHS B
BHJIE aHATMTHYECKOH (PopMyIbHOIM) MaKpOMOIEIH.

15. O6mas xapakTeprcTiKa METOIMYECKOTO 0GECTIeUeHHS MO/IETHPOBAHHUS

16. O6mas xapaxtepructuka CASE cpencTs CTpYKTYpHOro aHamm3a MOJETHPOBaHUSA
CHCTEM.

17. Meton (MeTOZONOrHS) CTIPYKTYpPHOrO aHAlH3a M TPOEKTHPOBAHHS CHCTEM.
Ocobennoctn  meroma IDEF0. OO6mme mnonokeHus. DIeMEHTH S3bIKA MOJETHPOBAHHS
(rpaduveckoro onucanus). BepbanbHble KOMITIOHEHTBI MOJETH.

18. MeTonp! (METOZOIOTAM) CTPYKTYPHOTO aHATH3a M TPOEKTHPOBAHHS CHCTEM.
Ocobennocta MeToaa auarpaMm notokoB aanHeiX DFD. Hasnauenne. HoBble BO3MOKHOCTH.

19. Meton  (Meromonorus) CIPYKTYpHOTO aHalM3a H TNPOGKTHPOBAHHSA CHCTEM.

OcoGeHHOCTH MeTola AMarpaMM IOTOKOB pabot (6usHec-mpomeccoB) IDEF3. Hasuauenwe.
HoBble BO3MOKHOCTH.

20. PaspaboTka KoOHIENTyanbHOH MozenH (00BEKTa, npoGyieMbl WIH TPOOIeMHO#
CHUTYaIiH).

21. CrpatuduumrpoBanHoe OnmMcaHWe NPH CHCTEMHOM MOIXOIE K aHaJM3y CIIOKHBIX
HH(POPMALHOHHO-YTIPABJISIOLIMX CHCTEM.

22. TloctaHoBKa 3afayd ONTHMH3AIMH  CIOKHBIX HH(OPMAIIHOHHO-YIIPABIISIOLIAX

CHCTEM IO COBOKYNMHOCTH MOKa3aTeled Ka4ecTBa C HCMOJIb30BAaHHEM CTPAaTH()HIHPOBAHHBIX
MoJeneid.

23. OcoBGeHHOCTH COBPEMEHHOTO A3bIKa MojenHpoBanus UML.
24. O61as xapakTepuCcTHKa METOI0B HMHTAIIHOHHOTO MOJIETHPOBAHHS

25. Kyco4yHO-IHHeHHbIe ~ arperaTbl M  arperaTHBle  CHCTEMBI, KaK  CPEACTBO
HMHTAIlHOHHOTO MOJEIUPOBAHUS CIOXKHBIX AHHaMHuHBIX UYC

9.3. Mpumepsl 3a1aHAI HTOrOBOr0 KOHTPOJISI PH HTOrOBOM 3a4éTe B hopme
YCTHOTO onpoca

buner mns wurorosoro 3auéra B (opMme YCTHOrO ONpOca COAEPIKHT ABAa BOIPOCA M3
AHAJIOTHYHOTO NPHBEIEHHOMY B 9.2 repeyHs BOIPOCOB. BHIIETHI COCTABIIAIOTCA Mepe]] 3a4éTOM ¢

NPUBA3KOH K TeMaM CaMOCTOATENbHBIX pPab0oT acHMHMpaHTOB (Wi HWILTIOCTPAldM HayYHbIX
TOJIOKEHHH U BBIBOJIOB IIPU OTBETE).

10. YueOHo-MeToAHUYECKOE H HHPOPMALHOHHOE ObecneyeHne THCIHIIHHDI

10.1. bazoBblii yueOHHK
Her.

10.2. OcHoBHas qUTEpaTypa
1. TexHosorus cucremHoro moaeauposanus / E.®. Aspamuyk, A.A. Basunos, C.B.

EmensbsnoB u ap.; [Ton o6m. pen. C.B. EmenssiHoBa 1 ap. — M.: MammnocTpoenue; bepun:
TexHHK,1988. — 520 c.: um.

11



2. Kontopos JI.C., I'oaybes - Hosoxunaop FO.C. Bpenenne B paaMonoKallHOHHYIO
cucreMoTexHUKy. — M.: CoBetckoe paauo, 1971. — 365 c.: ui.

3. JApyxununn B.B., Konropos J.C. Cucremorexnuka. — M.: Paguo u cBs3p, 1985. -
198 c.: un.

4. Makcumeit U.B. Umutannonnoe monenupoBanne Ha DBM. — M.: Pamno u cBa3s,
1988. — 232 c.: mi.

5. BenapoB A.M. CASE - TtexHonoruu. CoBpeMeHHBIE METOJBl M CpeJCTBa
NPOeKTHPOBaHHA HHPOPMAITMOHHBIX cHcTeM. — M.: PuHaHCHI B cTaTHCTHKA, 1998. — 176¢.: 1.

6. Maknakos C.B. BPwin u Erwin. CASE - cpezncrta pazpaboTku HHGOpMaLlHOHHBIX
cucrteM. — M.: JIMAJIOT'-MU®U, 1999. — 256¢.

10.3. JonoHHTeIbHAS JTHTEPATYpPa

1. Bonkosa B.H. Teopus cucrem: yueG. nocobue / Bonkosa B.H., [lenncos A.A. — M.:
Beicuras mkomna, 2006. — 512 c.

2. TOCT P 50.1.031-2001 Pexomenpmauuu mo craHaaptusanud. HudopmanuoHHbIe
TEXHOJIOTHH NOJIEPKKH JKH3HEHHOT0 LHUKIa MpoayKuuu. TepMuHONOrHdeckuii cnosape Yacts
1. CTaguy JKU3HEHHOTO [HKIIA IPOLYKIHH.

3. JlaBpunoB I'.A., be3nenexxusix W.B., KpaBuenko A.FO. IlepcrnexTHBbl BHEIpPEHHS
UTIN (CALS)—TtexHonoruii B mensx HHGOPMAIMOHHOTO CONMPOBOKICHHS JKU3HEHHOTO LHMKIIA
u3gemuit BBT\\ Kauecteo 1 UTTU (CALS)—Ttexnonorun, 2004, Ned, c. 53-54

4. Jlemenkos H.IT. MI'TY um. H.D. baymana). MozensHo -OPHEHTHPOBAHHOE
MIPOCKTHPOBAHUE CHCTEM yIpaBJIeHHS. DJIeKTPOHHBIH pecypc: URL:
http://is.ifmo.ru/miscellaneous/_matlab_simulink.pdf.

5. dunnabep D., Kewmpux JI., xun B., Penau B. Ilpaktuueckue crpareruu s
nepexo/ia Ha MOJEIbHO-OPHEHTHPOBAHHOE TIPOSKTHPOBAHHE BCTPOCHHBIX NpunoxkeHui, LlenTp
komneteHuui The Mathworks, Inc.(www.sl-mathlab.ru), SAE Paper 2010-01-0935.

10.4. CnpaBOYHHKH, CJIOBAPH, YHUHKIONEAHH

DNeKTPOHHbIE BEPCHHM H3JaHHH CIPABOYHHKOB, CIIOBape WM  JJIEKTPOHHbBIE
CMPABOYHHMKH y4alllHecs HILYT CaMOCTOATENIBHO.

10.5. IIporpammubie cpeacTBa
,HJ'ISI YCOCIIHOTO OCBOCHHA  JHUCUHUILIMHBI, AaCIIHpaHT HCIIOJB3YET CJEOYIOIIHE
NporpaMMHbIE CpeACTBa:

e CneuuanpHbie nporpaMMmubie pecypebl [TAO «HITO «Anma3z» uM. akagemuka A.A.
PacriteTunay;

o Jluuensuonusle 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE U TIOHCKOBBIE CHCTEMBI
o01ero HazHavyeHus, Haxonamuecs B coocTBeHHOCTH [TAO «HITO «AnmMas» uM. akaneMHKa
A.A. PacriietuHay;

e [Ipoune HH(DOPMALIMOHHO-CIIPABOYHBIE PECYPCHI, CBOOOIHO 10CTymHbBIE U3 Internet;

AcrUpaHTaM peKOMEHIyeTCs HCIOIB30BaTh WHblE CBOOOJHO nocTynHble Internet -
pecypcesl VIS norcka HHGOpPMaIHH, JOTOTHSIOWIEH JTeKIHOHHBIH Kype, a Takke HeoOX0JuMbIe
JUTSL BBITIOJTHEHHS BBIMYCKHOM paboThl M AHCCepTallHH.

10.6. MaTepHaibHO-TeXHHYeCKOe obecrnevyeHHe THCHHNIHHBI
Ma’repuaﬂbﬂo-’rexnuqecxoe obecrieueHune JHCHHITITHHBI 633pr6’1’05! Ha MaTepHaJIbHO-

texuuueckoM oOecneyenud HOILL-6 u apyrux noapasaenenuit [TAO «HIIO «Anmaz» uM.
akazemuka A.A. Pacninetunay.

ABTOpBI TPOrPaAMMBI:
['y6onun Hukonait Cepreesuu, a.1.H., npod., n.s.gubonin@mail.ru
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