MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

eqytoLmin kadheapoil

g SNEKTPOHMKM

— A~~~ Bobpeluos A.M.
= ‘

31.08.2022 .

PABOYASA NMPOrPAMMA YYEBEHOW AUCLUNIIUHDI
B1.B.12 Teopusa cucrtem

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneunanbHOCTMU:
09.03.01 lHebopmamukKa u eblqucIuUmeribHasi mexHuka

2. Mpodcdunb noaroroBku/cneumannsauyms:

BbiyucniumernbsHble MawUuHbl, KOMI/1EKCbI, cUcmeMbl U cemu

3. KBanudumkauusa (cteneHb) BbINyCKHUKA:

bakanasp

4. dopma obyyeHusn:

OYHas

5. Kachegpa, oTBevarLwan 3a peanmsaumo QUCLUNIINHDI:
31EKMPOHUKU

6. CocTaBuUTENM NporpamMmmbi:

Kocmbinee Bnadumup NeaHosu4, OKmMop ¢hu3uko-Mmamemamu4yecKux HayK, rnpogeccop

7. PekomeHaoBaHa:
HMC cusnyeckoro akynbTeTa 23.06.2021, Ne npoTtokona: 6
8. YuebGHbIn roa: 2024/2025 CemecTp(bl): 6



9.Uenun n 3agaum y4yeb6HON gucUMNNUHLI: Llenbio AMcumnivHbl SBNSIETCS U3yyeHne 3agad u
METO[0B ONMUCaHUSA CUCTEM, HEOOXOAUMBIX ANSi KOMMBIOTEPHOrO MOAENMPOBAHNS ANEKTPOHHBIX
CpPeacTB Ha OCHOBE MCMONb30BaHUS MPUHLMMNOB CUCTEMHOrO noaxoda. 3agadv AUCUMMIUHBI
3HaTb TeopeTUYeckue MOSOXKEeHUss Kypca: MOHATUS U OnpefderieHnsl, MeToAdbl, cTpaTeruu;
0COBGEHHOCTU MX UCMOMb30BaHUS NPU KOMMbIOTEPHOM MOAENMPOBAHUN 3NEKTPOHHbIX CPEACTB;
BKNtOYasA CrNOXHble CUCTEMBI.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:

BapuaTtmeHasa yacte. Obsa3aTenbHble gucumnivHbl. TpeboBaHNA K BXOOHLIM 3HAHUAM: 3HaHue
METOAOB W BfafjeHMe HaBblkaMM MaTeMaTU4ecKoro MOOEeNnuMpoBaHWA Ha  OCHOBe
NCNONb30BaHMS YMCIEHHBIX METOAOB U peanu3aumm MogenMpoBaHUsa TEXHUYECKNX CPeacTB Ha
OCHOBE NPOrpamMMMpPOBaHNA Ha anroOpUTMUYECKUX A3blKaX BbICOKOTO YPOBHS M C MOMOLLbIO

cpeacTtBe KOMHb}OTepHOVI MaTeMaTukn.

11. MnaHupyeMble pe3ynbTaTbl 06y4YeHus No gucuunnuHe/moaynio (3HaHUA, yMeHus,
HaBbIKK), COOTHECEHHbIE C NIaHUPYeMbIMU pe3yribTaTaMu OCBOEHUs1 obpa3oBaTenbLHON
nporpaMmmbl (KOMNeTeHLMSAMA BbINYCKHUKOB):

Kopg HasBaHune Koa(bl) WHpmnkatop(bl) MnaHMpyemMble pesynsraThbl
KOMMeTeHUUn oby4eHus
MK-2 CnocobeH MK-2.1 3HaeT BO3MOXXHOCTM COBPEMEHHbIX | AHanNM3npyeT NporpaMMHbie
OCYLLECTBNATb N NEePCNEKTUBHbIX CPEACTB NpoayKTbl U TEXHUYECKNE
KOHLeNnTyanbHoe, pa3paboTky NporpamMmmHbIX cpeacTea Ntobor CNOXHOCTU C
dyHKLMOHanbHoe NPOJYKTOB, TEXHNYECKUX CPEACTB, TOYKM 3PEHMS TEOPUN CUCTEM
1 nornyeckoe MeTodbl U CPEACTBa NPOBEPKM
NpOeKTMpoOBaHMe paboToCcnocobHOCTM NPOrpaMMHOro
CuUCTeM CpeaHero obecneveHnsi, meToapl U cpeacTea
N KpynHOro pechakTopuHra n onTMMmn3aLnm
MacwwTtaba n nporpaMMHoOro Koga
CITOXXHOCTH MK-2.2 MpoBoaut aHann3 TpeboBaHun, YmeeT nocTpouTb 00LLy0 Moaenb
BblpabaTbiBaeT BapuaHThl NporpaMmHOro nNpoAdykra Ha
peanu3auuy NporpamMmmMHoro OCHOoBe TpeboBaHusi 3aka34ynka
npogykTa ¢ y4eTom TpeboBaHni
MK-2.3 MpoBoauT oLeHKy 1 06ocHOBaHWe AHanusupyeTt TexHu4eckmne
pekoMeHayeMbIX peLleHni TpeboBaHusA 1 NnaHnpyeT
BO3MOXHYIO peanunsauuio
ApPXUTEKTYPbl MPOrPaMMHOro Unu
annapaTtHoro obecnevyeHus Ha
OCHOBE JOCTYMHbIX TEXHUYECKUX
cpecTB Npov3BOACTBa
MK-3 CnocobeH MK-3.1 MpumeHsieT Ha npakTuke meToabl U | PaspabaTbiBaeT nporpamMmmHble
npoeKkTMpoBaTb cpedcTBa NPOEKTMPOBaHMSA NHTepENnChI C MOMOLLIbIO
Nnonb30BaTENbCKU NpOrpaMmHbIX MHTEPdENCcoB, COBPEMEHHOIo
€ UHTepdencsl NHTepdencoB B3auMMOOENCTBUSA C crneunanm3MpoBaHHOro
no roToBOMy BHELLHEeN cpefon nporpamMmHoro obecneyeHus
o6pasuy mnm MK-3.2 VMcnonbayeT BbiGpaHHyo cpeay Mcnonb3yeT coBpeMeHHble
KOHLenumm NPOEKTMPOBaHNA A11A pa3paboTku penakTopbl U UHTETPUPOBAHHbIE
uHTepdenca npoueayp MHTerpauum cpenbl paspaboTtynka ans
NporpaMmHbIX Mogynen NPOEKTMPOBaHWSA, peanv3aunm u
OTnagKkv nporpamm
MK-3.3 PaspabatbiBaeT nonb3oBatenbckme | MNpuMeHsieT 3HaHWUs 0 paboTte
NMHTEepdenchl cucTeMbl ANs NoCTPOEHUA
yOOGHOTO NOrb30BaTENbLCKOro
NHTepdenca nons3osarens
MK-4 CnocobeH MK-4.1 lMpuMeHsieT Ha npakTuke MeToAbl PaspabaTtbiBaeT apxutekTypy
paspabaTbiBaTb pa3paboTkn apXuTeKTypbl nporpaMmHoro obecneyeHus Ha
KOMMOHEHTbI nporpaMmmHoro obecneyeHus ¢ OCHOBe aHanusa npeameTHou
CUCTEMHBIX y4yeTom ocobeHHOoCTel NpeaMeTHON | 0bnacTn n TEXHNYECKMX
nporpamMmmHbIxX obnactu TpeboBaHMI 3akas3ynka




NPOAYKTOB MK-4.2

PaspabaTtbiBaeT nporpaMmHbIv KOg
npoueayp MHTerpauum
NporpaMmHbIX Mogynewn

|/|CI'IOJ'|b3yeT NPaKTUKN CHXXEHUA
CBA3HOCTU 3J1IeMEHTOB CUCTEMDbI
Mo,u,yne|7| nporpamMmmMHOro npogykTa

MK-4.3

McnonbayeT BbiGpaHHyto cpeay
NpoeKkTUpoBaHusa Ansa paspaboTku
npoueayp MHTerpauum
nporpaMMHbIX Moaynew

WNcnonb3yeT cuctembl cOOpKM 1
CUCTEMBI YNpaBneHus
3aBMCMMOCTAMM ANs
obecneyeHns paspaboTkm 1
TECTUPOBAaHMUSA NPOrpaMMHbIX
Mogynen

12. O6beM AUcUUNuHbI B 3a4eTHbIX eanHMuax/yac. — 5/180.

CDopma I'IpOMG)KYTO'-IHOVI aTTecCTaunn 3K3aMeH.

13. Buagbl yueb6HoM paboThbl

TpynoemkocTb
. Mo cemecTpam

Bug yuebHown paboTbl Bcero 6
AyOMTOPHbIE 3aHATUA 56 56
B TOM Yucne: nekumm 28 28
npakTnyeckme
naboparopHble 28 28
CamocTodaTtenbHas pabota 52 52
dopma NPOMEXYTOUHOW aTTecTauum 36 36
(3avetr — 0 yac. / 3k3aMeH — __ 4ac.)
Wtoro: 144 144

13.1. CopepxaHme AUCLMUNIIUHLI

n/n HanmeHoBaHue pasgena

CopepxaHue pasgena AnCuuniuHbl
ONCUUNNNHBI

1. Nekumn

1.1 OCHOBHbIE MOHATUS U MpeameT, npoueaypbl U 3agavn Teopun cucteMm. NoHaTne
onpegeneHnsa TeopmMmn CUCTEM cuctembl. OCHOBHbIE OnpeaeneH1s TEOpUM CUCTEM

1.2 Knaccudmkauymsa cuctem. NoHATME BOMbLIOW CMOXHOW CUCTEMBI.
OcobeHHoCTM hopmanumaaLmm onncaHnsa 00MbLLINX CUCTEM.

Knaccudukauus, csorictea u OcHoBHbIE CBOMCTBa W 3aKOHOMEPHOCTM cucTeMm. LienocTHocCTb.

3aKOHOMEPHOCTU CUCTEM WHTerpatnBHOCTb KOMMYHUKATUBHOCTb. MEPaPXUYHOCTb.
McTopuyHocTb. 3akoH HeobxoamMmMoro pasHoobpasus.
3akoHOMepHOCTM UeneobpasoBaHus.

1.3 XapakTepucTunka cuctemHoro nogxoaa. KayectseHHble MeToAbl
onucaHusa cuctem XapaktepucTuka KonmyecTBeHHbIX METOA0B
onucaHus cucteM. KnbepHetuyeckuii noaxon K onncaHuio

MeToabl onncaHns CNOXHbIX cuctem. TeopeTnko-MHOXECTBEHHOE ONMUCAHUE CUCTEM.

cucTem [OunHamunyeckoe onncaHne cUCTeM: NPOCTPAHCTBO COCTOSAHUIA
CUCTEMbI, AETEPMUHMPOBAHHBLIE CUCTEMBbI 6€3 NnocrnenencTeus,
OEeTepPMUHNPOBAHHbBIE CUCTEMBI C MOCNEEeNCcTBUEM,
CTOXacTU4Yeckne cuctemMbl. ArperaTtMBHOe onMcaHue CUCTEM.

1.4 MeToabl MOAENMPOBaHUA U MeToabl MOOENUPOBAHUSA CUCTEM: CUCTEMHO-CTPYKTYPHOE
MaTeMaTu4ecKne Cxembl MOZEeNMpOBaHne, CUTyaunoHHOE MOAENNPOBaHNE
Moaenemn cuctem UMUTaUnoOHHOEe MoaenupoBaHue, MNMoaxoabl K NOCTPOEHUIO

Mozenen cUCTeM, BUAblI CXeM MOAeNen CUCTEM

15 [MprMepbl CAOXHbLIX CUCTEM MHdopMaLMOHHbIE CUCTEMbI, CUCTEMbI aBTOMATU3MPOBAHHOIO
npoekTupoBaHus (coctas u cTpyktypa CAlP, BuabI
obecneyeHusi, NPUHLMNBI NPOEKTUPOBAHUS)

1.6 OcHoBbl ngeHTUdMKaLMm 3apgaum ngeHTudmkauum cuctem. MNpeacraeneHne obbekTa npu
cnctem. CnHTE3 TEXHUYECKMX naeHtTudpmkaumm. icnonb3yemele cnocobbl OLIEHUBaAHUS.
cuctem Vcnonb3oBaHve MeToA0B ONTUMU3ALUN MPU MAEHTUMUKaL MK

cuctem. Popmanusauusa 3agaym onTMMmnsaunm U CUHTe3a:




dopmupoBaHue LieneBbix MyHKUMA. BeiGop ynpaBnaembix
napameTtpoB. ®opmupoBaHue orpaHnyeHnin. HopmmposaHue
napameTtpoB CTpaTerum onTMMmn3aLmm n Kputepum
ONTUMAanbLHOCTU NPU CUHTE3e TexHNYecknx cpeacTts CTpaTterus
YyacTHoro kputepusi. Cnocobbl POpMUPOBaHMS YaCTHBIX
KpMTEpMEB ONTUManbHOCTUW, UX NCMOMb30BaHWE Npu
mogenuposaHuu. Ctparternsa goopmanbHoro o600LweHHoro
KpuTepus. opmmpoBaHune dopmarbHbiX 0606LLIEHHBIX
KPUTEPUEB: KPUTEPUN aAANTUBHOTO U MYNbTUMITMKATMBHOIO
Tuna. CTtpaTervs nocrnefoBaTenibHOIro NPUHATUS PELLEHNS.
MwuHunmakcHas ctpaternsa. MHorokputepuanbHasi onTumMm3auus
Ha OCHOBE MCMOMb30BaHUA MHOXECTBA Heyny4llaemMblX
peLueHun. OcobeHHOCTU NPUMEHEHNST METOAOB ONTUMMU3aLIUK
npu CUHTE3€E CUCTEM

1.7 KomnbtoTepHasi peanusauus Mpumepbl CMHTE3a TEXHUYECKMX CUCTEM U NX KOMIMOHEHTOB Ha
onncaHusi CUCTEM OCHOBE METOAOB NIMHENHOIO U HEMMHENHOMO NPOrPaMMUPOBaHNS
Mcnonb3oBaHue yHMBepcasbHbIX MaTeMaTUYECKMX U
cneumanM3npoBaHHbIX KOMMbIOTEPHbLIX CPEACTB AN ONUcaHns
cucteM. Mpumepbl KOMNBIOTEPHOTO MOAENNPOBAHNS CUCTEM

2. [NpakTnyeckune 3aHATUA

3. labopaTtopHble paboThl

3.1 MeToabl onncaHms CNoXHbIX MogenvpoBaHne MHTENMNEKTyanbHOro CoOBETYMKA
CUCTEM
3.2 MeToabl MOAENMpPOBaHMA 1 Mopgenb pedepeHayma

MaTemaTUyeckme cxembl
Mopernen CUCTEM

3.3 MpvMepbl CNOXHbIX CUCTEM Mogenb rnobanbHo KatacTpodbl

34 OcHoBbl naeHTUdMKaLmmn OnpegeneHve NnapameTpoB CUCTEMbI. YTOUHEHNE NapamMeTpoB
cucteM. CMHTE3 TEXHNYECKMX | CUCTEMbI.
cucTem

3.5 KomnbtoTepHas peanvsauns MpencTaBneHne cncTeMbl B BUAE «4EPHOro ALmMKay U aHanm3
OnNncaHns CUCTEM aHamnoros.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Buabl 3aHATUN (4acoB)
Ne | HaumeHoBaHue Tembl
CamocTtoaTenbH
n/n | (pasgena) AUCLMNIUHGI JNekuun | MpakTuyeckue | JNlabopatopHble Bcero
as pabota

1 OCHOBHbIEe MOHATUSA U 2 5 7
onpeneneHns TEOpUU CUCTEM
Knaccudumkaums, ceonctea u

2 dukay 6 5 11
3aKOHOMEPHOCTN CUCTEM
MeToabl onucaHnsa CroXHbIX

3
cucTem 6 2 10 18
MeToabl MOgenupoBaHus u

4 MaTemaTnyeckme cxembl 2 2 10 14
Mogenen cuctem

5 [Mpumepbl CROXHBLIX CUCTEM 2 2 4
OcHoBbl ngeHTndmKalmm

6 | cuctem CUMHTE3 TEXHUYECKMX 6 10 10 26
cucTem
KomnbloTepHas peanunsaums

7
OonucaHus cuctem 4 12 12 28
WToro: 28 28 52 144

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmMXCcA No OCBOEHUIO AUCLUMIIUHDI

Nexkummn npeactaBnsier coboil cucTeMaTMyeckoe, MocnedoBaTeNbHOE U3NOXEHWE
yyebHoro MaTepuana. Ha nekumsix oT cTydeHTa TpebyeTcsi He NpPOCTO BHUMaHWE, HO WU
camocTosiTenbHoe odopmneHne koHcrnekTa. KayecTBeHHbIi KOHCMEKT [OOMMKEH  Nerko
BOCNPMHUMATLCS 3pUTENBHO, B €r0 TeKCTe crieayeT cobntoaath ab3aubl, BblAensTb 3arofoBKu,



NpoHymepoBaTb (PopMyIibl, NOAYEPKHYTb TEPMUHLI. PekoMeHayeTca 3anucbiBaTb HE Kaxaoe
CrNoBO feKTopa, a noctapaTbCa 3anucaTb €ro OCHOBHYK MbICfb, MCMNOMb3Yyst MOHATHbIE
COKpaLleHus.

[Mocne OKOHYaHMS NEKUMW HYXXHO MpocCMaTpuBaTh KOHCMEKT [Ans  onpeaeneHuns
MaTepuana, Bbi3blBaloLero 3aTpyaHeHusa ansa noHnmanus. lNocne atoro cnegyet obpatntbes K
pEKOMEHOYEMOW B HaACTOsILEN MporpaMmme nutepatype C uenbio yrnybneHHoro msyveHus
npobnemHoro Bornpoca. B obuwem cnyyae paboTta nuuwb C OOHUM NUTEPATYPHLIM UCTOYHUKOM
4acTo 4BMSIETCA HEeOOCTaTOMHOW  ANA  MOSHOrO  NOHUMaHus, MNo3ToMy Heobxoaumo
npocMaTtpuBaTb HECKOSIbKO WCTOYHWKOB AONs Bblibopa TOro, KoTtopbld Hamboriee MnomnHO U
AOCTYNHO OcCBellaeT u3yvyaeMbld Matepuan. B cnyyae ecnu npobnembl C MNOHMMaHMEM
ocTanucb, HeobxoaMMO obBpaTUTbCA K NpenogaBaTento Ha OGnuxkanwen nekumm c 3apaHee
chopMynMpoBaHHbLIMU BONPOCaMW.

[na ycnewHoro oCBOEHUS NEKUMOHHOIo Kypca pPekoOMeHOYyeTCs peryrisipHo MoBTOPATb
N3y4YeHHbIN MaTepuman.

NaGopaTtopHble 3aHATUSA MO3BONAT HAYYUTLCA MPUMEHATH TEOPEeTUYECKMEe 3HaHWS,
nonyYeHHble Ha NeKunn, Npu pelleHnn KOHKPEeTHbIX 3agad. UTobbl Hanbonee paumoHanbHO U
MOSIHO MCMOMb30BaTb BCE BO3MOXHOCTM fabopaTopHbIX 3aHATUMA ONfS MOLArOTOBKA K HUM
HeobxogMMo pasobpaTb NeKkuui No  COOTBETCTBYKOLENW TeMe UM O3HAaKOMUTCA C
COOTBETCTBYHOLIUM pasgenom nutepatypbl. [logrotoBka K 3awmrte paboT OOmKHa BKMAYaTb
NMOBTOPEHME IEKUMOHHOrO MaTepuana u paboTy c npegnaraemon y4yebGHOM nuTepaTypomn.
[MepeyeHb KOHTPOMbHbLIX BOMPOCOB K 3aluTe MpUMBOOMTCSA B METOAMYECKMX YKas3aHUsX K
nabopaTopHown paboTe.

CamocTtosiTenbHaa pabota cTygeHTOB cnocobCcTByeT rnybokoMy yCBOEHUsI y4ebHOoro
MaTepuana u pasBuTuMio HaBbIKOB camoobpasoBaHus. CamocTosaTenbHasa paboTa npeanonaraet
crnegyroLmne cocrtaBnstowme:

e paboTa Cc TekcTamu: yyebHWKamu, cnpaBOYHUKaMW, OOMOSMHUTENbHOW NUTEepaTypoun, a

TaKke NpopaboTka KOHCNEKTOB NEKLMI;

e paboTa Hag TeMaMu Ang CaMOCTOATENBbHOMO NU3y4eHus;
e yyacTue B paboTe CTyAeHYECKNX HAYYHbIX KOH(bepeHUMI, onuMmnnag;
e OAroTOBKA K 3K3aMeHY.

Kpome nuTtepaTypbl M3 OCHOBHOrO CMMCKa pPEeKOMEeHOYeTCsl CaMOCTOATENbHO
ncnonb30BaTb AOMOMHUTENBHYKO NuTepaTypy. HesaBucmmo oT Buaa ydebHuka, paboTta ¢ HUM
AOJDKHA NpoOMCXoauTb B TeYeHue Bcero cemectpa. dddektneHee paboTtatb ¢ y4eOHUKOM He
nocne, a nepeg nekumnen.

B npouecce camocTtosiTenbHOM paboTbl crnegyeT 3aHMMaTb aKTUBHYH MO3WLMIO U
Nonb30BaTbCA HE TONbKO PEKOMEHOOBAHHOM NUTEPaTypPOn, HO N CaMOCTOATENBHO HAaNAEHHbIMU
NCTOYHMKaMW. Mpn n3ydeHnn OUCUUNINHBI PEKOMEHOYETCS MUCMONb30BaTh BO3MOXHOCTU CETU
WHTEPHET ANs Nony4YeHust 4ONOMHUTENbHON MHpOopMaLuKn No paccMaTpnBaeMon TeMe.

15. NepeyeHb OCHOBHOM U AOMNONTHUTENBLHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX ONsi OCBOEHUSI AUCLMUMNIIUHbI

a) OCHOBHas nutepaTypa:

Ne n/n | VICTOYHUK

Bonkosa B.H. Teopusi cuctem n cMCTeMHbIN aHanua : y4ebHuK ans cTya. By30B,
00y4. no HanpaeneHuto noarotoBkm 010502 (351400) "MpuknagHas

1 nHpopmaTuka" / B.H. Bonkosa, A.A. leHncos .— M. : FOpauTt, 2010 .— 678, [1] c.
: un. — (YHueepcuteTbl Poccumn) .— Ykas.: 664-672 .— bubnwuorp.: ¢.673-679 .—
ISBN 978-5-9916-0229-7 .— ISBN 978-5-9692-0421-8.

MonosuHckum MN.A. CnucteMHbi aHanua : yyebHoe nocobue / MN.A. [onoBUHCKMIA,

2 N.C. CypoBueB ; BOpoHEX. roc. apXnTEKTYp.-CTPOUT. YH-T .— BOpPOHEX :
BopoHexckas obnacTtHas tunorpadua, 2013 .— 171 c. : un. — bubnuorp.: ¢.170-




171 .— ISBN 978-5-4420-0230-1.

CoseTtoB b.A. MogenuposaHue cuctem : yuebHuk ans 6akanaspoB : [y4ebHuK
Ansa ctyq. By3oB, 06y4y. no HanpaeneHnam "MIHpopmaTtmka v BblduncnnTesbHas
TexHuka" n "MngopmaumoHHsle cuctemol"] / b.A. Cosetos, C. A. Akoenes ; C.-
MeTepb. roc. aNeKkTpoOTEXH. YH-T .— 7-e u3g. — Mockea : FOpanT, 2012 .— 342,
[1]c.:wn., Tabn. — (bakanaep) .— bubnuorp.: ¢.340-341 .— ISBN 978-5-9916-
1580-8.

CoseTtoB b.A. MogenuposaHue cuctem. lNpaktukym : ydebHoe nocobue ans
BakanaBpoB : [y4ebHoe nocobue ona cTyd. By3oB, 00y4. N0 HanpaBneHUsmM
"MIHdpopmaTuka n BeluncnuTernbHas TexHuka" n "MHdgpopmaumoHHble cuctems”] /
b6.A. CoBeToB, C. A. AkosneB ; C.-leTepb. roc. anekTpoTexH. yH-T .— 4-e n3g,.,
nepepab. n gon. — Mocksa : KOpant, 2012 .— 294, [1] c. : vn., Tabn. —
(bakanasp) .— bubnuorp.: ¢.292 .— ISBN 978-5-9916-1581-5.

Teopusi MHPOPMALMOHHBIX MPOLECCOB U CUCTEM : [y4eBHMK ANd CTyq. BY30B,
06y4y. no HanpaeneHuto "MIHopm. cuctembl"] / [6.4. CoeToB 1 ap.] ; Noa pea.
b6.A. CosetoBa .— M. : Akagemus, 2010 .— 428, [1] c. : un .— (YHMBEPCUTETCKUI
y4yebHuk. Cep. MNpuknagHas matematnka n uHopmaTtuka / peq. CoBer:
KO.N.XKypaenes (npea.), B.A. CagosHuuni (nped.) [v ap.]) .— ABT. ykas. Ha
obopoTte TnT. N. — bubnuorp.: c.424-427 .— ISBN 978-5-7695-6257-0.

Bacunbe @.I1. MeTogbl onTummnsauum : [y4ebHuK ons cTya. By3oB, 06y4y. no
cneuwnansHoctn BIMO 010501 "MMpuknagHas matemaTtuka n nHopmaTuka"] : [B 2
4.] / .M. BacunbeB .— Mocksa : N3a-8o0 MLUHMO, 2011 .— ISBN 978-5-94057-
706-5.

0) gononHuTenbHasa nuTepartypa:

Ne n/n | VlcTo4HUK

A.B. AHTOHOB CnCTEMHbIN aHanua : y4ebHuK ansa cTyq. By30B, 06y4y. no
HanpasneHuto "MHdopmaTuka u BblYUCIIUTENBHASA TEXHUKA" U cneunanbHOCTU

1 "ABTOMaTU3NPOBaHHbIE CUCTEMbI 06paboTKN Hopmaumm n ynpasnenus" / A.B.
AHTOHOB.— M. : Bbicw. wk., 2004 .— 451, [2] c. : un. — bubnwuorp.: ¢.446-449
— ISBN 5-06-004862-4.

Kopo6oa A.[l. [lpMMeHeHNEe KOMMLIOTEPHOrO MOAENNPOBAHUSA M5 OLEHKN
2 OMO B rpynnmnposkax POC / A.l. Kopobosa, E.A. Xpombix .— BopoHex : OAO
"KoHuepH "CosBesgue”, 2012 .— 220 c¢. — ISBN 978-5-900777-26-9

Pasesur B.[.SystemView : CpegcTBO CUCTEMHOIO NPOEKTUPOBAHMS
paamoanekTpoHHbIX ycTponcts / B.[1.Pasesur, .B.JlaBpeHTbeB, WN.J1.3natuH .—

3 M. : Fopsivaga nuHua - Tenekom, 2002 .— 349 c. : vn., Tabn. — (CoBpeMeHHas
anekTpoHuka) .— ISBN 5-93517-069-8 : 181.83.
ObsikoHoB B. . MATLAB 6.5 SP1/7 + SIMULINK 5/6 B maTtemaTuke u

4 mogenupoBaHun / B. IN. ObsikoHoB .— M. : COJIOH-npecc, 2005 .— 575 c. : un.

— (BubnuoTteka npodeccunonana) .— bubnuorp. : 561-564 .— ISBN 5-98003-
209-6.

B)MH(OPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbie pecypcbl (ouumnanbHble pecypcbl
WHTEpHET)™

Ne n/n | Pecypc

1 Bubnuoteka no ectectBeHHbIM Haykam (BEH) PAH http://www.benran.ru/
OrnekTpoHHas 6ubnmoteka 3oHanbHOM Hay4YHON BMBNnoTekn BopoHexckoro
2 rocyHMBeEpCUTETA : ANEKTPOHHO-6nbnuoTevHas cuctema. — URL :

https://lib.vsu.ru/zgate?Init+elib.xml,simple_elib.xsl+rus

OnNeKTpoHHO-6MbnMoTeyHas cuctema "bubnmoTex" : aneKTpoHHO-6ubnMoTeYHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1486

OnekTpoHHO-6ubnunoteyHas cuctema «lOPAUT» : anekTpoHHO-6ubnnoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1457



http://www.benran.ru/

5 OnekTpoHHO-6mnbnuoTteyHasa cuctema BOOK.ru.(n3a-8o "KHOPyC") : anekTpoHHO-
6mbnmnorteyHasa cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1436

6 HauunoHanbHbIn umndposon pecypc "PYKOHT" : anekTpoHHO-6ubnmnoteyvHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1401

4 OneKTPOHHO-OMbnuoTeyHasn cuctema ibook.ru : anekTpoHHO-6MbnmoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1344

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW pa6oThl

(y4ebHO-MeTOaNYECKME pEKOMEHAAUMUN, Nocobus, 3aQa4HUKK, METOANYECKMNE YKa3aHUS MO
BbINOSTHEHMIO NPAKTUYECKNX (KOHTPOMbHbIX) paboT 1 ap.)

Ne n/n | UcTouHmK

1 OneKTpoHHO-6MbnunoTeyHas cuctema ibook.ru : anekTpoHHO-6ubNMoTeuHas cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344

2 OneKkTpoHHOo-6nbnunoteyHaa cuctema IPRbooks : anektpoHHO-6ubnmoTtevHas cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1343

3 OneKkTpoHHO-6nbnunoteyHasa cuctema «KHuradoHa» : aneKTpoHHO-6ubnMoTeyHas cuctema. —
URL : https:/lib.vsu.ru/?p=4&t=2d&id=1336

4 OnekTpoHHO-6ubnuoteyHas cuctema IQLib : anekTpoHHo-6ubnunotevHasa cucrema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1310

5 OneKkTpoHHO-6nbnunoteyHasa cuctema "Magatenbcteo "flaHb" : aNEeKTPOHHO-6MbnNuoTeyHasa
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1308

6 OnekTpoHHO-6ubnuoTevHasa cuctema "YHmBepcuTteTckas bubnmoTeka online" : anekTpoHHO-
6nbnmoteyvHas cuctema. — URL : https:/lib.vsu.ru/?p=4&t=2d&id=1307

7 OneKkTpoHHO-6MbnNuoTedHasn cuctema "KoHCynbTaHT CTyaeHTa" : 9NekTPOHHO-0MGnnoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1306

3 OneKTPoHHO-6MbnnoTeyHas cuctema ibook.ru : anekTpoHHO-6MGNMoTeYHas cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun
ANCLUNSINHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctembl (Mpu Heo6XO0AMMOCTH)

MynbTumeguinHein npoektop, MK ona npenogasaTtens, KOMNbOTEPHbIN Kilacc

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

AyanTtopHbin hoHg BI'Y. Jlabopatopun kadenpnbl anektpoHunkn (Ne 313a, 425,) — TexHmyeckoe
obecneyeHne MoOAenMpoBaHMS 3adad  aHanmMs3a W CMHTe3a TeXHUYeCKuX CcpeacTs
(komnbloTEPHOE O0B6OpPYOOBaHME AUCNIENHBIX KNacCcoB Kadeapbl 3NEKTPOHUKKM), NPOorpamMmMHoe
obecneyeHne guCnnenHbIX KNnaccoB kadeapbl ANEKTPOHNUKM.

19. ®PoHA OLEHOYHbIX CPEACTB:

19.1. NepeyeHb KOMNETEHLUN C yKasaHMeM 3TanoB (popMMPOBaAHUSA U NNaHUPYyeMbIX
pe3ynbTaTtoB O0y4eHus

Kog n MnaHupyemble pesynsratbl 06y4eHus OT1anbl
cogepxaHue (nokasaTtenu JOCTUXKEHUS 3a1aHHOro YPOBHSA | (dOPMUPOBaAHMUS dOC*
KOMMeTeHUnm OCBOEHMWS KOMMETEHLMN NOCPeACTBOM KOMMeTeHunm (cpenoctBa
(vnn ee yacTtn) | popMMpoBaHNS 3HAHUI, YMEHUA, HABLIKOB) (pasgenbl (TeMbl) OLeHUBaHMs)
AVUCLMNMWHBI Unn
MOAYNSA U UX
HaMMEeHOBaHMe)
MK-2 CnocobeH | MK-2.1 3HaeT BO3MOXHOCTM COBPEMEHHbIX U | 3. MeToabl onucaHusa | 3agaHue Ha
OCyLLECTBNATb NepcneKkTUBHbIX CPEACTB pa3paboTku CMNOXHbIX CUCTEM nabopaTopHyto
KOHLEeNTyarnbHO | NPOrpaMMHbIX NMPOAYKTOB, TEXHNYECKNX paboty
e, cpeacTs, MeToObl M CpeacTBa NPOBEPKU
dyHKUMOHanbH | paboTocnocoOHOCTU MPOrPaMMHOrO
oe un obecneveHus, MeTogbl 1 cpeacTea




norunyeckoe pedakTopmHra u onTuMmn3aLnm
NPOEKTUPOBaHM | NpOrpaMmMHOro Koga
e cuctem MK-2.2 Mpoeoaut aHanus TpeboBaHuM,
cpenHero u BblpabaTbiBaeT BapmaHThl peanvsasmu
KpYnHOro NPOrpaMMHOro NpoayKTa ¢ y4eToMm
MacwTaba n TpeboBaHu
CIOXHOCTU MK-2.3 MNMpoBoauT oLeHKy 1 060CHOBaHME
peKOMEHAYEMbIX peLlieHni
MK-3 CnocobeH | MK-3.1 MNMpMMeHsieT Ha NpakTUKe MEeTOAbI U 4. MeTtoabl OT14eT Mo
NpoeKTMpoBaTb | CPeACTBa MPOEKTUPOBAHUS NPOrPaMMHbIX MOZENMPOBAHNS U nabopartopHom
nonb3oBaTenbC | MHTepencos, MHTEpPGENCOB Matemartmyeckme pabote
Kue B3aMMOOENCTBUA C BHELLHEN cpenon CXeMbl Moaenewn
uHtepdencel no | MNMK-3.2 UcnonbayeT BbIGpaHHyto cpeany cuctem
roToBOMY npoekTupoBaHusa ansa paspaboTku npouenyp
obpasuy mnum WHTerpaummn nporpaMmHbIX Mogyrnen
KOHUenuum MK-3.3 Pa3pabaTtbiBaeT nonb3oBaTensckme
uHTepdgenca NHTEpPdENCHI
MK-4 CnocobeH | MK-4.1 MNpumMeHsaeT Ha NpakTMke MeTOAbI 1.7 KomnbloTepHas OTtyeT no
paspabaTtbiBaTb | pa3paboTkvM apXMTEKTYpbl MPOrPaMmMHOro peanu3auus nabopartopHoMm
KOMMOHEHTBI obecneveHus ¢ yuetom ocobeHHoCTeln onncaHus cucTem pabote
CUCTEMHBIX npegmeTHon obnacTu
nporpaMmmMHbIX MK-4.2 PaspabaTbiBaeT NporpamMmmHbIi Kof,
NpoayKTOB npoueayp MHTerpauum nporpamMmmHbIX
mMoaynen
MK-4.3 UcnonkayeT BbIGpaHHyo cpeany
NpoeKkTupoBaHusa Ansa paspaboTku npouenyp
WHTErpaumm nporpaMmHbIX Mogyrnen
[MpomexyTodHas atTecraums KM

19.2 OnucaHue KpuTepumeB U LLKamNbl OLEHNBAHUA KOMNEeTEeHUUN (pe3ynbTaToB 00y4YeHus)

npu NPoMexyTo4 HOM aTTecTauum

[nsa oueHnBaHMA pe3ynbTaToB 00yYeHUs1 Ha 3a4eTe UCnonb3yloTcsa cneayowme nokasatenu (3YHbl 13

19.1);

1) 3HaHMe y4yebHOro matepuana v BnageHme noHATUHBIM annapaToMm;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) ymeHuve nnncTpmMpoBaTh OTBET NpUMepamMmn 1 paktamu;
4) yMeHMe MNPUMEHSTb MOSyYeHHble 3HaHWA Ha MpPaKTUKE W NPU PEeLUeHMU KOHKPETHbIX 3agay Mo

mMogennpoBaHnA VIHCbOpMaLI,I/IOHHbIX CUCTEM;

[na oueHuBaHus pe3ynbTtaTtoB 06yqum:| Ha 3K3aMeHe Ucnonb3yeTcAd 4-6annbHaga wana: «OTINYHOY,

«XOpoLo», «yooBneTBOpUTENbHO», «KHEYOOBNETBOPUTETTBHOY.

YpoBeHb
Kputepum oueHMBaHus KoMneTeHUNNn chopmupoB | Lkana oueHok
adHHOCTU
KoOMneTeHun
"

McuepnbiBaolmini  OTBET Ha BOMPOCbI M3 MporpamMMbl 3k3amMeHa, | [1o8bileHHbIl OmisuyHo
BCECTOPOHHEE BnageHue MaTepuanom npu oTBeTe Ha YPOBEHb
[OMNONHNTENbHbIE BONPOCHI
OOyvarowuincad B MNOMHOM Mepe BriageeT MOHATUMHBIM annapaToM
AaHHOW AMCLMNNMHBI, cNocobeH MNMCTPUPOBAaTbL OTBET NpUMepamu,
akTamn, MpUMEHSITb TEOPETMYECKME 3HaHUSA AN pelleHus
npakTU4YeckMx 3agad.
OTBeT Ha BOMPOCHI M3 MporpamMMbl 3K3aMeHa C He3Ha4MTeNbHbIMU ba3zoeniti Xopowo
HEeTOYHOCTAMM, BNageHne  martepuanom npu  oTBeTe  Ha ypOo8eHb
[OMONHUTENbHbIE BOMPOCHI.
Obyvatowuincs BnageeT MOHATUNHBIM annaparom JaHHOWM




OUCLMNNUHBI, OOMyCcKaeT He3HauuTernbHble OWWBKM npu OTBETE Ha
BOMpocChLI bunera.

OTBET Ha KOHTPOIbHO-U3MEPUTENbHBIN Matepuan He COOTBETCTBYeT lMopozossiti Ydoenemeopu-
nobbiM OBYM M3 NepeyvncrneHHbIX nokasatenen, obydaromnca He Ypo8eHb meJsibHO
MOXET OTBETUTb Ha [AOMNOfHUTENbHbIE BOMPOCHl. [deMOoHCTpupyeT
npobGenbl B 3HaHWUsIX, OOHapPY>XEHHbIe NMPW OTBETE HA AOMOMHUTENbHbIE

BOINpPOCHI.
OTBE€T TOJIbKO Ha OAMH W3 BOMNPOCOB nMNporpaMmbl 3K3aMeHa, - Hey@oenemeopu-
3Ha4nTeIbHbIE I'Ip06€ﬂbl B 3HaAHUAX, O6Hapy)KeHHbIe npn oTBeTe Ha mersibHO

AONOJIHUTENIbHbIE BOMPOCHI.

19.3. TUNOBblIe KOHTPOJbHbIE 3aAaHUA UITN UHbIe MaTepuanbl, Heo6xoaMMbie ons
OLleHKU 3HaHUW, YMEHWUHN, HaBbIKOB U (UNKN) onNbiTa AeATeNbHOCTU, XapaKTepusyrowme
aTanbl GPOpPMMUPOBaHUA KOMMNETEHLIMA B NpoLiecce 0OCBOEHUA o6pa3oBaTesibHOMN
nporpamMmbl

19.3.1 NMepeyeHb BONPOCOB K 3K3aMeHY:

1. TlpegomeT, npouenypbl W 3agadnm Teopunm cucteM. [loHATHMe cuctembl. OCHOBHbIE
onpeaeneHns Teopum CUCTEM.

2. VIHbopMauMNOHHbIE CUCTEMbI, CUCTEMbI aBTOMaTMU3MPOBAHHOIO NPOEKTUPOBaHUA (CoCcTaB U
ctpyktypa CAIP, Bugbl obecnevyeHuns, NpUHLMNBI MPOEKTUPOBAHNS).

3. Knaccudwmkaumsa cuctem. [loHATMe 6Gonblwon cnoxHon cuctembl. OcobeHHoCTH
dopmanusaumm onncaHms 60NbLINX CUCTEM.

4. 3agaun wngeHTudukaumm cuctem. [lpeactaBneHne obbekta npu  naeHTUdmkaumn.
Ncnonb3ayemble cnocobbl oLeHBaHuS.

5. OcHOBHble CBOWCTBA W 3aKOHOMEPHOCTM cuctem. LlenoctHocTb. WIHTerpaTtMBHOCTb
KoMmyHMKaTMBHOCTL. MlepapXnyHoCTb. MICTOPUYHOCTL.

6. Wcnonb3oBaHne MeTO4OB ONTUMM3aAUUM MNpu naeHTudukaumm cmuctem. dopmanmsaums
3aga4n ontuMmsaumm n cuHTesa: PopmupoBaHue ueneBbiX PyHKUMA. Bbibop ynpaBnsembix
napameTpoB. PopmMMpoBaHME OrpaHUYEHNN.

7. XapakTepucTuka cucTeMHoro nogxoga. KayecTBeHHble MeTOAbl OMUCAHUA  CUCTEM.
XapakTepucTtumka KonmyecTBEeHHbIX METOL0B ONUCAHNA CUCTEM.

8. HopmupoBaHue napametpoB CTpaTerMm ontuMmMsauun M Kputepum OnNTUManbHOCTU Mpwu
CVHTE3€e TEXHUYECKNX CPEACTB.

9. KubepHeTnyeckum noaxod K OMUCaAHUIO CUCTEM. TeOopeTUKO-MHOXECTBEHHOE OrnucaHue
CUCTEM.

10. Crtpaterma 4actHoro kKputepusa. Cnocobbl OPMUPOBAHUA 4YacCTHbIX KpuUTepues
ONTUMAarbHOCTU, UX UCMOMb30BaHNE NP MOAENUPOBAHUMN.

11. OuHamunyeckoe onvcaHue cucTeMm: NPOCTPaHCTBO COCTOSIHUN CUCTEMB,
AeTEPMUHUPOBaHHbIE cUCTeMbl 6e3 nocrnedencTBus, OeTEPMUHUPOBAHHbIE CUCTEMbI C
nocrnegencTeBneM, CToxactmiyeckne CUCTeMbI.

12. Crtpaterua ¢opmanbHoro o6o6ueHHoro kKputepusi. dopmupoBaHne dopManbHbIX
00O0BLLIEHHBIX KPUTEPUEB: KPUTEPUM aOUTUBHOIO U MYNbTUNNIMKATUBHOIO TUNa.

13. ArperaTMBHO€E OnNucaHne CUCTEM.

14. CtpaTterna nocrnegoBaTesibHOro NPUHATUA peweHns. MuHumakcHas cTpaTerus.

15. MeToabl MOOENUPOBAHUS CUCTEM: CUCTEMHO-CTPYKTYPHOE MOLENMPOBaHUe, CUTyaLMoHHOE
MOAenMpoBaHne MMUTALMOHHOE MOAENMPOBaHME.

16. MHorokputepuanbHass oONTUMM3auus Ha  OCHOBE  WCMOSIb30BaHUS  MHOXecTBa
Heyny4dlaeMblX peLIEeHNN.

17. Noaxoabl K NOCTPOEHMIO MoAenen CUCTeM, BUAbl CXEM MOAENEN CACTEM.

18. Vicnonb3oBaHne yHUBepcanbHbIX MaTeMaTUYECKUX U Cneumann3npoBaHHbIX KOMMNbIOTEPHbIX
cpeacTB Ans onucaHnsa cuctem. Nprumepsl KOMNBIOTEPHOTO MOAENMPOBAHNSA CUCTEM.

19.3.2 MNMepeyeHb NabopaTopHbIX 3aAaHUN
1. MeToabl ONUCaHUA CMOXXHbIX CUCTEM.



2. VlccnepoBaHne MeTogoB MOAENMPOBAHUSA N MaTEMaTUYECKME CXEMbI MOAENEN CUCTEM.
3. MogenupoBaHue «rnobanbHOM kKaTacTpodbl».
4. MNpencraBneHne CUCTEMbI B BUAE «4EPHOro AWMKay.

19.4. MeToan4yeckue mMaTepuanbl, onpegensrowmue npoueaypbl oueHnBaHNA 3|-|a|-|m71, ymeHuﬁ,
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapakTepUuslyrnLwux atanbl (*)OpMVIpOBaHVIﬂ KOMMNeTeHUUn

OueHka 3HaHUI, YMEHWUA M HaBbLIKOB, XapakTepuayowas aTanbl opMUpPOBaHMS KOMMETEHUUIA B
pamMKax U3y4eHust AUCUMUNINHBI OCYLLIECTBNAETCSA B XOA€E TEKYLLEN 1 NPOMEXYTOYHOM aTTecTalui.

Tekywass aTrecTauusi npoBoauTCs B COOTBETCTBUM C [lonoxkeHnemM O TeKyllen arTectaumm
obyvalolmxcs No  nporpaMmamM  Bbicllero obpasoBaHWsi  BOpOHEXCKOro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekywasi aTtTectaums nNpoBoautcs B hopme(ax): YCTHOro MHAMBUAYanbHOrO OMnpoca;
TecTMpoBaHusi; Kputepum oLeHMBaHNs NpuBeAEHbI BhiLLE.

MpomexyToyHas aTTecTauusi nNpoBoauTCs B COOTBETCTBUM C [lonoXkeHnem O NpOMEXYTOYHOW
aTTecTauum obyyatoLmnxcsi No NnporpaMmmMam BbiCLLEro 06pasoBaHmsi.

KoHTponbHo-n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumu BKYalT B cebs
TEOpeTMYeCcKMe BOMPOCHI, MO3BOMSAIOWMNE OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWN W MNpaKTUYeckue
3aaHusi, NO3BOSOLIME OLEHUTb CTeNeHb CHOPMMPOBAHHOCTU YMEHWUI U HaBbIKOB. [py oueHMBaHWUM
MCMONb3YIOTCA KONMYECTBEHHbIE LUKarbl OLEeHOK. KpuTepum oLeHBaHUsi NpuBeeHbI BhiLLe.



