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PABOYASA NPONrPAMMA YYEBEHOW OUCLUUNNUHBI
Bb1.B.12 Teopusa cuctem TeneKoOMMyHUKaLUmn

1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbLHOCTU:
09.03.01 lHebopmamukKa U 8blduUCIUMeEribHasi mexHuka

2. Mpodnnb nogroToBkM/cneymnanmsauma:
lpoepammHo-annapamHeie cpedcmea UHGhOPMayUOHHbIX cucmem

3. KBanudukauums (cteneHb) BbINYCKHUKA:

bakanasp

4. dopma obyyeHuUSA:

o4Has

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUUNINHDbI:
3/IEKMPOHUKU

6. CocTtaBuTENMU NpOrpamMmbi:

YckoB I K.

/f/f/f”’;’ 31.01.2024 .
.;l.-"

Kocmbinee Bnadumup NeaHosu4, oKmop hu3uko-mamemamu4ecKux HaykK, rnpogeccop

7. PekomeHaoBaHa:
HMC cusnyeckoro pakynbTeTta 23.06.2021, Ne npoTtokona: 6
8. Yueb6HbIn roa: 2026/2027 CemecTp(bl): 6



9.Uenu n 3apaum yyebHOM AUCLUUNNUHBIL: Llenbio AncumnnvHbl SBNSIETCS M3ydeHne 3adad u
METO[0B ONMUCaHUSA CUCTEM, HEOOXOAUMBIX ANSi KOMMBIOTEPHOrO MOAENNPOBAHNS 3NEKTPOHHbIX
CpeacTB Ha OCHOBE MCMONb30BaHUS MPUHLMMNOB CUCTEMHOro noaxoda. 3agadv AUCUMMIIUHBI
3HaTb TeopeTUYecKMe MOSIOKEeHUss Kypca: MOHATUS U onpedeneHus, MeTodbl, cTpaTeruu;
0COBGEHHOCTU MX UCMOMb30BaHNS NPU KOMMbIOTEPHOM MOAENMPOBaHUN 3NEKTPOHHbIX CPeacTs;
BKNtOYasA CrNoXHble CUCTEMBI.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

BapI/IaTI/IBHaFI yacTtb. Obsa3aTenbHble ANCUMNINHDI. Tpe6OBaHVIFI K BXOAHbIM 3HaHMAM: 3HaHue
MeToa0B n BnageHme HaBblKaMu MaTtemMaTn4eckoro mMoaennposaHusa Ha OCHOBE
MCMOoJ1Ib30BaHNA YNCITEHHbLIX METOO0B U pearnn3aunm moaerinpoBaHnA TeEXHUNYECKUX CpeacTB Ha
OCHOBe TnporpaMmmMmmpoBaHna Ha anropuTtMnUYeCKMX A3blKax BbICOKOIo YpoOBHA U C MOMOLLbIO

CpeacTB KOMMbIOTEPHOW MaTeMaTHKW.

11. MnaHupyeMble pe3ynbTaTbl 0Gy4YeHUs No AucuunnmHe/Mmoaynto (3HaHUA, yMeHus,
HaBbIKW), COOTHECEHHbIEe C NIaHUPYEMbIMU pe3yfibTaTaMu OCBOEHUs1 0bpa3oBaTeNlbHOM
nporpaMmmbl (KOMNETEHLMSAMU BbINYCKHUKOB):

Koga HassaHwne Koa(bl) WHamnkatop(bl) MnaHnpyemble pesynsrarsl
KOMMeTeHunn oby4eHns
MK-2 CnocobeH MK-2.1 3HaeT BO3MOXXHOCTM COBPEMEHHBIX | AHanNM3npyeT NporpaMMHbIe
OCyLLECTBNATb N NEePCNEeKTUBHbIX CPEACTB NpoayKTbl U TEXHUYECKNEe
KOHLenTyanbHoe, pa3paboTku NporpamMmmHbIX cpeacTea nobor CNOXHOCTY C
dyHKUMOHaNbHoe NPOAYKTOB, TEXHUYECKNX CPeCTB, TOYKU 3pEHNS TEOPUN CUCTEM
W noru4eckoe MeToAbl U cpeacTBa NPoBEpPKU
NpoeKkTMpoBaHue paboTocnocobHOCTH NPOrpaMMHOrO
cucTem cpegHero obecneveHnsi, MeToapl U cpeacTea
W KpymnHoro pedakTopuHra u onTuMmnsaLnm
MacwTtaba n nporpaMMHoOro Koga
CINOXHOCTN MK-2.2 MpoBogut aHanus TpebosaHun, YmeeT nocTponTb 00LLyo Mogernb
BblpabaTbiBaeT BapuaHThl NpOrpaMmHOro nNpogdykra Ha
peanu3auuy nporpammMHoro OCHoBe TpeboBaHus 3aka34yunka
NpoAyKTa ¢ y4eTom TpeboBaHui
MK-2.3 MpoBoguT oueHKy 1 obocHoBaHMe AHanusupyert TexHmyeckme
pekomMeHOyeMbIX peLLueHni TpeboBaHusa 1 nnaHnpyeTt
BO3MOXHYIO peanunsaumio
apXuMTeKTypbl NPOrpaMMHOro nnm
annapartHoro obecnevyeHust Ha
OCHOBE JOCTYMHbIX TEXHNYECKUX
CpeacTB Npoun3BoacTBa
MK-3 CnocobeH MK-3.1 MpuMeHsieT Ha NpakTuke MeToabl U | Pa3pabaTbiBaeT nporpammMHble
NPOEeKTMPOBaTb cpencTea NpoekTUpoBaHUA UHTepdEeNChbl C NOMOLLbIO
nonb30BaTenbCKU nporpaMMHbIX MHTepdencoB, COBpPEeMEHHOro
€ UHTepdencsl NMHTepdencoB B3aMMOAENCTBUSA C crneunanm3MpoBaHHOro
no rotToBoMy BHELLHeWN cpenow nporpamMmHoro obecneyeHus
ob6pasuy mnm MK-3.2 McnonbayeT BbiGpaHHyto cpeady VMcnonb3yeTt coBpemMeHHble
KoHLenumm NpoeKTMpoBaHnsa Ans pa3paboTkm penakTopbl U UHTErPUPOBaHHbIE
UHTepdenca npouenyp NMHTerpauuun cpenbl paspaboTtumka ans
NporpaMmHbIX Mogynen NPOEKTMPOBaHNS, peanv3aunm un
OoTnajkv nporpamm
MK-3.3 PaspabatbiBaeT nonb3oBatenbckme | MNpuMeHsieT 3HaHWUs 0 paboTte
NHTEpdenchbI cucTeMbl ANs NOCTPOEHUs
yAOGHOro Norb30BaTENbCKOro
MHTepdenca nonb3oBaTens
MK-4 CnocobeH MK-4.1 lMNpumMeHseT Ha NnpakTuke MeToabl PaspabaTtbiBaeT apxutekTypy
pa3pabaTbiBaTb pa3paboTKn apXUTEKTYpbI nporpaMmmHoro obecneyeHus Ha
KOMMOHEHTbI NnporpaMmmHoro obecneyeHus ¢ OCHOBe aHanusa npeameTHou
CUCTEMHBIX yyeTom ocobeHHOCTel NpeaMeTHON | 0bnacTn n TEXHNYECKMX
NPOrpaMmHbIX obnactu TpeboBaHMI 3akasynka




npoayKTOB MK-4.2

PaspabaTtbiBaeT NporpaMmHbIv Kog
npoueayp vHTerpauum
nporpaMMHbIX Moaynemn

Mcnonb3yeT NpakTUKN CHUXKEHUS!
CBA3HOCTU 3MTIEMEHTOB CUCTEMDbI
MogyJiei NporpamMMHOro NpoaykTa

MK-4.3

VMcnonbayeT BeIOpaHHyto cpedy
NpoeKTUpoBaHus Ans paspaboTku
npoweayp nHTerpauum
nporpaMMHbIX Moayren

WNcnonb3yeT cuctembl cO0pkn 1
CUCTeMbI ynpaBneHua
3aBUCUMOCTAMU OANA
obecneyeHuns pa3paboTkum 1
TECTMPOBaAHUA NPOrpamMmHbIX

mMoayneu

12. O6beM AUCUMNNUHBbI B 3a4eTHbIX eauHuuax/yac. — 5/180.

dopma NpoMeXyTOYHOW aTTecTaunum 3K3aMeH.

13. Buabl yuye6HoM paboThbl

TpyaoemMKocTb
. Mo cemecTpam

Bug yuebHowm paboTbl Bcero 6
AyaMTOPHbIE 3aHATUA 56 56
B TOM uncCne: nexkuum 28 28
npaxkTnyeckme
nabopartopHkle 28 28
CamocrTosiTenbHasa paboTa 52 52
dopma NPoMeEXyTOYHON aTtTecTaumm 36 36
(3a4er — 0 yac. / ak3ameH — 4ac.)
Wtoro: 144 144

13.1. CopepxaHue AUCLMUNIIUHBI

n/n HaumeHoBaHue pasgena

CopepxaHue pasgena gUCLMNIUHDI
ANCUNNANHBI

1. Jlekumn

11 OCHOBHbIEe MOHATUSA U MpeameT, npoueaypbl U 3agadu Teopun cucteM. NoHaTrne
onpefgerneHusa Teopuun cuctem | cuctemol. OCHOBHbIE onpedeneHns Teopun cuctem

1.2 Knaccudmkaums cuctem. NoHATME BOMbLLIOW CMOXHOW CUCTEMBI.
OcobeHHoCTM hopManmaaumnm onucaHmst 60NbLLINX CUCTEM.

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

3aKOHOMEPHOCTU CUCTEM WHTerpatmBHOCTb KOMMYHUKATMBHOCTb. MEPAPXUYHOCTb.
McTopuyHocTb. 3akoH HeobxoamMmMoro pasHoobpasus.
3akoHOMepHOCTM ueneobpasoBaHus.

1.3 XapaktepucTtuka cucteMHoro nogxoga. KadectseHHble MeToabl
onucaHusa cuctem XapakTepucTmka KONm4yecTBEHHbIX METOA0B
onucaHus cucteM. KnbepHetuyeckuii noaxon K onncaHuio

MeToabl onncaHns CNOXHbIX cucteM. TeopeTnKo-MHOXECTBEHHOE ONUCaHNE CUCTEM.

cuctem OuHamuyeckoe onncaHne cuctem: NPOCTPaAHCTBO COCTOAHUM
CUCTEMBI, AETEPMNHMPOBAHHbIE CUCTEMbI 6e3 nocrnenencTeug,
JeTepMUHNPOBaHHbIE CUCTEMBI C MOcCneencTemnemM,
cTOXacTnyeckue cucteMbl. ArperatuBHoe onMcaHue CUCTEM.

1.4 MeToabl MogenupoBaHus n MeToabl MOAENUPOBaHUSA CUCTEM: CUCTEMHO-CTPYKTYPHOE
MaTeMaTu4ecKne Cxembl MOZEeNMpOBaHmNe, CUTyaLunoHHOE MOAENNPOBaHNE
MoAenen cnuctem UMUTaUNOHHOE ModenupoBaHue, MNMoaxoapl K NOCTPOEHMIO

MOZEenen CUCTEM, BUAblI CXEM MOAENEN CUCTEM

15 MprMepbl CAOXHBLIX CUCTEM MHdopMaLMOHHbIE CUCTEMbI, CUCTEMbI aBTOMAaTU3MPOBAHHOIO
npoekTupoBaHus (coctas u cTpykTypa CAIP, Bugbl
obecneyveHus, NPUHUMMbI NPOEKTUPOBaHUS)

1.6 OcHoBbI ngeHTudmrkauum 3apaum ngeHTudmkauum cuctem. NpepcraeneHne obvekTa npu
cnctem. CUHTE3 TEXHUYECKMX noeHTndmrkauun. Micnonbsyembie cnocobbl OLEHNBAHUS.
cuctem Vcnonb3oBaHve MeTOA0B ONTUMU3ALIUK NPU naeHTUrKaumum

cuctem. Popmanusauusa 3agaym onTMMmnsaunm U CUHTesa:




dopmupoBaHne LeneBbix QyHKUMA. BeiGop ynpaBnsembix
napameTpoB. PopmupoBaHme orpaHnyeHnin. HopmmpoeaHue
napameTpoB CTpaterny onTMMmM3aunn n Kputepmm
ONTUMAanbHOCTU NMPK CUHTE3e TEXHUYECKMX cpeacTs CTpaTerns
yacTHoro kputepusi. Cnocobbl hopMMpOBaHUS YaCTHbIX
KpuUTEpMEB ONTMMAanbHOCTU, UX UCNONb30BaHUe npu
mMozenupoBaHun. CtpaTterust oopmarnsHOro 0606LeHHoro
Kputepus. dopmupoBaHme hopmarnbHbIX 0000LLEHHbIX
KpUTEPUEB: KpUTEPUN aaaNTUBHOIO N MYyNbTUNNINKATUBHOMO
Tuna. CTpaTervs nocnegoBaTesnbHOrO NPUHSATUSA PELLEHUS.
MuHumakcHas ctpaterns. MHorokputepuaneHas onTuMm3sauust
Ha OCHOBE UCMOSb30BaHNS MHOXECTBA HeymydllaemblX
peweHnin. OcobeHHOCTN MPUMEHEHUSA METOL0B ONTUMU3aLNn
NPy CMHTE3€E CUCTEM

1.7 KOMI'IbI-OTepHaFI peanun3auuna anIMepr CUHTE3a TeEXHNYECKNX CUCTEM N NX KOMIMOHEHTOB Ha
onncaHna cucTtem OCHOBE MEeTOL0B IMHENHOIO N HESTMHEMHOIO nporpaMmmMmmnpoBaHunaA
Mcnonb3oBaHue yHuBepcarbHbIX MaTeMaTu4eCkmnx n
cneunanmn3npoBaHHbIX KOMMNbIOTEPHbIX CpeacTB AnA onncaHuA
CUCTEM. an/IMepr KOMMbKTEPHOro MogesinpoBaHnda CUCTEM

2. NpakKTnyeckne 3aHATMSA

3. JlabopaTtopHble paboThbl

3.1 MeToabl onncaHms CNOXHbIX MogenuvpoBaHne MHTeNMnekTyansHOro coBeTyMKa
cuUcTeEM
3.2 MeToabl MOAEnNMpPoOBaHNS 1 Mogenb pedepeHgyma

MaTeMaTU4YecKne cxemsbl
Mopernen CUCTEM

3.3 MprMepbl CNOXHbIX CUCTEM Mogenb rno6anbHo KaTacTpodbl

3.4 OcHoBbl naeHTUdKUKaLMm OnpegeneHve napameTpoB CUCTEMbI. YTOYHEHME NapaMeTpoB
cucteM. CUHTE3 TEXHUYECKMX | CUCTEMBI.
cucTem

3.5 KomnbloTepHas peanvsauus MpeacTaBneHne CMCTEMbI B BUOE «HEPHOTO ALLMKa» U aHanms
onucaHunsa cucTtem aHasoros.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTui (Yacos)
Ne | HaumeHoBaHme TeMbI CamMocTosTenon
n/n | (pasgena) QUCUUNMAWHLI JNlekumm | Mpaktnyeckue | JlabopaTopHble Bcero
as pabota

1 OCHOBHbIE NOHATUSA U 2 5 7
onpegeneHns Teopun CUCTEM
Knaccudukauus, ceonctea um

2 cukau 6 5 11
3aKOHOMEPHOCTN CUCTEM
MeToabl onucaHnsa CroXHbIX

3
cucTem 6 2 10 18
MeToabl MogeNMpoBaHus n

4 MaremaTtn4ecKkme cxembl 2 2 10 14
Mopernen cucTem

5 MprMepbl CNOXHBLIX CUCTEM 2 2 4
OcHoBbl ngeHTudmrkaumm

6 | cnctem CUMHTE3 TEXHUYECKNX 6 10 10 26
cuctem
KomnbloTepHasa peanusaums

7
onmncaHnsa CUCTEM 4 12 12 28
WToro: 28 28 52 144

14. MeToanyeckue ykasaHusa Ans o6yyaroLWMXCcA No OCBOEHUIO AUCLUMIIUHDI

Nexkummn npeacraBnsieT coboil cucTeMaTMyeckoe, MocnedoBaTeNbHOE U3NOXEHWe
yyebHoro matepuana. Ha nekumsix oT cTydeHTa TpebyeTcs He NpoCTO BHUMMaHWE, HO U
camocTosiTenbHoe odopmneHne koHcrnekTa. KayecTBeHHbIi KOHCMEKT [OOMMKEH Nerko
BOCNPUMHUMATLCS 3pUTENBHO, B Er0 TeKCTe crieayeT cobnogaTe ab3aubl, BblAensTb 3arofoBKu,



NpoHymMepoBaTb (POpMyIibl, MOAYEPKHYTb TEPMUHLI. PekoMeHayeTca 3anucbiBaTb He Kaxgoe
CrNOBO fleKTopa, a noctapaTbCa 3anucaTb €ro OCHOBHYIO MbICfb, MCMNOMb3yst MOHATHbIE
COKpaLleHus.

[Mocne OKOHYaHMS NEKUMM HYXXHO NpoCMaTpuBaTbh KOHCMEKT NS onpeaeneHuns
MaTepuana, Bbi3blBaloLero 3aTpyaHeHus ansa noHnmManus. Nocne atoro criegyet obpaTuTbea K
peKOMEHOYEMOW B HacTOsALWEN nporpamMme nutepaTtype C Lenbik YriybrneHHOro usydeHus
npobnemHoro Bornpoca. B obuwem cnyyae paboTta nuuwb C OOHUM NMTEPATYPHLIM UCTOYHUKOM
4acTo 4BMSIETCS HEeOOCTaTOMHOW AN MOSIHOrO  MOHUMaHus, MNo3ToMy  Heobxogumo
npocMaTtpuBaTb HECKOSNIbKO WCTOYHWMKOB AN Bblbopa TOro, KoTtopbld Hamboriee MOnHO U
AOCTYNHO oOcCBellaeT u3yvyaemblh Matepuan. B cnyyae ecnu npobnembl C MNOHMMaHWEM
ocTanucb, HeobxoauMo obBpaTUTbCA K npenogaBaTento Ha Onuxanwen nekumm c 3apaHee
chopMynIMpOBaHHLIMM BONPOCaMW.

Ana ycnewHoro OCBOEHMUS NEKUMOHHOIO Kypca pekoMeHAyeTCsA perynsipHO MOBTOPATb
N3yYeHHbIN MaTepuman.

JNTaGopaTtopHble 3aHATUSA MO3BONAOT HAYYUTLCA MPUMEHATb TEOpeTUYecKue 3HaHWus,
MonyyYeHHble Ha NeKunn, Npu peleHnn KOHKPEeTHbIX 3agad. UTobbl Hanbonee paumoHanbHO U
MOSIHO MCMONb30BaTb BCE BO3MOXHOCTU nabopaTopHbIX 3aHATUMA AN MOLATOTOBKM K HUM
HeobxogMmo pasobpaTb NeKuu MNo  COOTBETCTBYKOLIEW TEeMe UM O3HaKOMUTCS C
COOTBETCTBYHOLUM pasgenom nutepatypbl. [logrotoBka K 3awmrte paboT OOmKHa BKMAYaTb
NMOBTOPEHME NEKUMOHHOro maTepwuana u paboTy C npeanaraemMon y4yebGHOM nuTepaTypomn.
[MepeyeHb KOHTPOSbHbIX BOMPOCOB K 3aliuMTe MNpMBOAMTCSH B METOAMYECKUX YKa3aHUSaX K
nabopaTopHomn paboTe.

CamocTtosATenbHaa pabota cTygeHTOB cnocobcTByeT rnybokoMy yCBOEHMSI y4eBHOoro
MaTepuana u pasBuTmMio HaBbIKOB camoobpasoBaHusa. CamocTodaTenbHasn paboTa npegnonaraet
crnegyrowmne cocrtaBnstowme:

e paboTa C TekcTamu: y4yebHMKamu, CnpaBOYHUKaMW, OOMOSHUTENbHOW NUTepaTypoun, a

TaKke NpopaboTka KOHCNEKTOB NEKLMI,;

e paboTa Hag TeMaMu ANg CaMOCTOSTENbHOMO U3YYeHUs;
e yyacTue B paboTe CTyAeHYECKUX Hay4YHbIX KOH(bepeHUMi, onumnunag;
e OArOTOBKA K 3K3aMeEHY.

Kpome nuTtepaTypbl M3 OCHOBHOIO CMMCKa pPEeKOMEHOYeTCsl CaMOCTOATENbHO
ncnonb3oBaTb AOMOMHUTENBHYKO NuTepaTypy. HesaBucnmo oT BuMaa yyebHuka, paboTta ¢ HUM
AOIMKHA NPOMCXOAMTb B TeYeHue Bcero cemectpa. dddektneHee pabotatb ¢ y4eObHUKOM He
nocne, a nepeg nekunen.

B npouecce camocTtosiTenbHOM paboTbl crnegyeT 3aHMMaTb aKTUBHYHO MO3MUMI0 U
Nonb30BaTbCA HE TONbKO PEKOMEHO0BAHHOM NUTEPaTypon, HO N CaMOCTOATENbHO HAaNAEHHbIMU
NCTOYHMKaMW. Mpn M3yyeHnn ANCUMNINHBI PEKOMEHOYETCSA MCMNOMb30BaTh BO3MOXHOCTU CETU
WHTEPHET ANs NonyyYeHust 4ONOMHUTENbHON MHpOpMaLUKn No paccMaTpnBaeMon TeMe.

15. NepeyeHb OCHOBHOW U AOMNONTHUTENILHOM NUTEPaTYpPbl, PECYPCOB UHTEPHET,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLUNNUHbI

a) oCHOBHas nutepaTypa:

Ne n/n | VICTOYHUK

Bonkoea B.H. Teopusi cuctem n cMCTeMHbIV aHanua : y4ebHuK ons cTya. By30B,
o0y4y. no HanpasneHuto nogrotoekm 010502 (351400) "MpuknagHas

1 nHdpopmaTtuka" / B.H. Bonkosa, A.A. [leHncos .— M. : lOpant, 2010 .— 678, [1] c.
: vn. — (YHuBepcuteTbl Poccun) .— Ykas.: 664-672 .— bubnwuorp.: ¢.673-679 .—
ISBN 978-5-9916-0229-7 .— ISBN 978-5-9692-0421-8.

MonosuHckun MN.A. CnucteMHbl aHanua : yuebHoe nocobue / MNM.A. [onoBuHCKMIA,

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




171 .— ISBN 978-5-4420-0230-1.

CosetoB b.A. MogenupoBaHue cuctem : y4ebHUK ans 6akanaBpoB : [y4ebHUK
Ansa ctyq. By3oB, 06y4y. no HanpaeneHnam "MIHpopmaTtmka v BeldMCinTeNbHas
TexHuka" n "MingopmaumoHHsle cuctembl"] / b.A. Cosetos, C. A. Akoenes ; C.-
MeTepb. roc. aNeKTpoTEXH. YH-T .— 7-e u3a. — Mocksa : FOpanT, 2012 .— 342,
[1]c.:wn., Tabn. — (bakanaep) .— bubnuorp.: ¢.340-341 .— ISBN 978-5-9916-
1580-8.

CosetoB b.A. MoagenunpoBaHue cuctem. MNMpaktukym : yuebHoe nocobue ang
BGakanaBpoB : [y4ebHoe nocobue anga ctyq. By3oB, 06y4y. Mo HanpaBreHMsIM
"MIHdpopmaTunka n BeluncnuternbHasa 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.

Teopust MHOOPMALMOHHBLIX NPOLECCOB U CUCTEM : [y4eOHMK ANSA CTyA. BY30B,
06y4y. no HanpaeneHuto "MIHopm. cuctembl"] / [6.4. CoeToB n ap.] ; Noa pea.
b6.A. CosetoBa .— M. : Akagemus, 2010 .— 428, [1] c. : un .— (YHMBEPCUTETCKUI
yuebHuk. Cep. MNpuknagHas matematunka n nHopmaTtuka / peq. CoBeT:
HO.N.XKypaenes (npega.), B.A. CagosHuunin (npea.) v op.]) .— ABT. ykas. Ha
obopote TnT. N. — bnbnuorp.: c.424-427 .— ISBN 978-5-7695-6257-0.

Bacunbe ®.I1. MeTogbl onTumnsauum : [y4ebHUK onsi CTyd. By30B, 00yY. no
cneuwnanbHocTn BIMO 010501 "MMpuknagHas matemaTtuka n nHcopmaTuka"] : [B 2
y.]/ ®.MN. BacunbeB .— Mocksa : N3a-8o0 MLUHMO, 2011 .— ISBN 978-5-94057-
706-5.

0) gononHuTenbHasa nuTeparypa:

Ne n/n | VlcTo4HUK

A.B. AHTOHOB CnCTEMHbIM aHanua : y4ebHuK ansa cTyq. By30B, 06y4y. no
HanpasneHuto "MHdopmaTuka n BblYUCIIUTENBHASA TEXHUKA" U cneunanbHOCTH

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

Kopo6oa A.[l. [lpMMeHeHNE KOMMLIOTEPHOrO MOLAENNPOBAHUSA A1 OLEHKMN
2 OMO B rpynnuposkax POC / A.l. Kopobosa, E.A. Xpombix .— BopoHex : OAO
"KoHuepH "Co3Besgue”, 2012 .— 220 c. — ISBN 978-5-900777-26-9

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

3 M. : Flopsivasa nuHua - Tenekom, 2002 .— 349 c. : un., 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)UHPOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnansHble pecypchl
NHTEPHEeT)™:

Ne n/n | Pecypc

1 BubnuoTeka no ectectBeHHbIM Haykam (BEH) PAH http://www.benran.ru/
OrnekTpoHHas Gubnmoteka 3oHanbHOM Hay4YHON BMBNMoTekn BopoHexckoro
2 roCyHMBEpCUTETA : 9NEKTPOHHO-6nbnuoTtevHas cuctema. — URL :

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

OnNeKTpoHHO-6MbnnoTeyHasa cuctema "bnbnmoTex" : anekTpoHHO-6ubMoTeYHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1486

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



http://www.benran.ru/

5 OnekTpoHHO-bmnbnuoTteyHasn cuctema BOOK.ru.(n3a-80 "KHOPyC") : anekTpoHHO-
6ubnmnoteyHasa cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1436

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

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

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans cCaMoOCTOATeNIbHON paboThl

(y4ebHO-MeTOONYECKME pEKOMEHOAUNN, MOCOOUS, 3aA4adYHNKN, METOANYECKNE YKa3aHWs No
BbIMOSIHEHWNIO MPAKTUYECKMX (KOHTPOMbHbIX) paboT u 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 OneKTpoHHO-6nbnunoteyHas cuctema IPRbooks : anekTpoHHo-6ubnmnoTtevHas cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1343

3 OnekTpoHHO-6MbnuoTedHas cuctema «KHura®oHa» : anNekTpoHHO-OMGIMoTeYHasa cuctema. —
URL : https://lib.vsu.ru/?p=4&t=2d&id=1336

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

5 OneKTpoHHO-6MbnunoteyHasa cuctema "Magatenscteo "JlaHb" : aNeKTPoOHHO-6MbnNnoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1308

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

7 OneKkTpOoHHO-BubnuoTedHas cuctema "KoHcynbTaHT CTygeHTa" : 9NekTpOHHO-6mMbnuoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1306

3 OneKkTpoHHO-6ubnuoTedHas cnuctema ibook.ru : anekTpoHHO-6ubnunotevHasa cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344

17. UHcpopmMaLMOHHbIE TEXHOMOMMU, UCMOSb3yeMble Ans peanusauum y4e6Houn
AUCLUNIINHBI, BKITIOYasa nporpamMmmHoe obecnevyeHne u MHpopmMaLMOHHO-CNpaBOYHbIe
cucteMbl (Npy Heo6xoAMMOCTH)

MynbTumeguinHein npoektop, MK ona npenogasaTtens, KOMNbOTEPHbIN Kilacc

18. MaTepnanbHO-TEXHU4YECKOe obecnevyeHme AUCLUMUNIIUHDI:

AyantopHbin hoHg BIY. Jlabopatopun kadenpnbl anektpoHunkn (Ne 313a, 425,) — TexHnyeckoe
obecnevyeHne MoAenuMpoBaHMS 3adad  aHanuM3a WU CMHTe3a TEeXHUYECKUX CpeacTB
(koMmnbloTEPHOE OBOpYyaOBaHME AUCNIIENHbIX KNaccoB Kadpeapbl 9NEKTPOHMKKM), NporpaMMHoOe
obecneyeHne gucnnenHblx KNaccoB kKadeapbl 3NEKTPOHUKN.

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. NepeyeHb KOMNETEHUMN C YKazaHMEM 3TanoB (hopMMUpPOBaHUA U NNAHUPYEMbIX
pe3ynbTaTtoB 00y4eHus

Koa n MnaHupyemble pesynsratbl 06yyeHus OTanbl
cogepxaHue (mokasarenu JOCTUXKEHUSA 3aaHHOro YPOBHSA | (DOPMMPOBAHMS dOC*
KOMMeTeHuun OCBOEHUSA KOMMETEHL MU MOCPEeACTBOM KoMneTeHunn (cpenctBa
(vnn ee yactn) | opMUPOBaHUS 3HAHWIA, YMEHWI, HABbLIKOB) (pasgenbl (TeMbl) OLeHMBaHS)
ONCUMMIIMHBI NI
MoZyns U ux
HanMeHoBaHue)
MK-2 CnocobeH | MK-2.1 3HaeT BO3MOXHOCTM COBpeMEHHbIX U | 3. MeToabl onucaHus | 3agaHue Ha
OCYLLECTBNATb NepcneKkTUBHbIX CPEACTB pa3paboTku CNOXHbIX CUCTEM nabopaTopHyo
KOHLeNTyarnbHO | NPOrpaMMHbIX NMPOAYKTOB, TEXHNUYECKNX paboty
e, cpeacTB, METOObI M CpeacTBa NPOBEPKU
YHKLUMOHaNbH | paboTocnocoOHOCTU MPOrpaMMHOro
oen obecneveHus, MeTogbl 1 cpeacTea




normnyeckoe pedakTopuHra 1 onTMMm3aunm
NPOEKTMPOBaHN | NMPOrpaMmMHOro Koga
e cuctem MK-2.2 MNMpoeoaut aHanuns3 TpeboBaHWi,
cpenHero n BblpabaTbiBaeT BapMaHTbl peanvsasmu
KpYmnHOro NporpaMMHOro NpoaykTa ¢ y4eTom
Mactaba n TpeboBaHum
CINOXHOCTN MK-2.3 MNpoBoauT oueHKy n obocHoBaHWe
pekoMeHOyeMbIX peLUeHni
MK-3 CnocobeH | MK-3.1 MNpumeHaeT Ha NnpakTuke MeTOoabl U 4. MeTtoabl OTtyeT no
NPoOeKTUpoBaTb | cpeacTBa NPOEKTUPOBAHUSA MPOrpamMMHbIX MOOENUPOBaHUA n naboparopHom
nonb3oBaTenbC | MHTepencos, UHTEpPGENCOB Matemartmyeckme pabote
Kue B3aMMOLENCTBUSA C BHELLHEN Cpeaon cXembl Mogenen
nHTepdericol no | MNMK-3.2 McnonbayeT BbibpaHHyto cpeay cuctem
roToBOMY NPOEKTMPOBaHWs Ans pa3paboTku npouenyp
ob6pasuy mnm WHTEerpaummn nporpaMMHbIX Mogynewn
KOHUenuum MK-3.3 Pa3pabaTtbiBaeT nonb3oBaTenbckme
uHTEepdenca NHTEpPdENCHI
MK-4 CnocobeH | MK-4.1 MNpumMeHsaeT Ha NpakTuke MeTOoAbI 1.7 KomnbloTepHas OTtyeT no
paspabaTtbiBaTth | pa3paboTKuM apXMTEKTypbl MPOrpamMmMHOro peanusauus nabopaTtopHon
KOMMOHEHTbI obecneveHus ¢ yyetom ocobeHHocTen onncaHus cucTem pabote
CUCTEMHBIX npegmeTHon obnacTu
NPOrpaMmmHbIX MK-4.2 PaspabatbiBaeT NporpaMMHbIN KOg,
NpPOAYKTOB npoueayp MHTerpauum nporpamMmmHbIX
mMogynen
MK-4.3 Ucnonb3ayeT BbibpaHHYo cpeay
NPOEKTMPOBaHNs A5s pa3paboTku npouenyp
WHTErpaummn nporpaMMHbIX Mogynew
[MpomexyToyHasa aTTectaums KM

19.2 OnucaHne KpuTepMeB M LLUKanbl OLleHUBAHMA KOMNEeTeHUUN (pe3ynbTaToB 00yy4YeHus)

npun npome)KyTquoﬁ aTTectauumn

[na oueHMBaHWA pe3ynbTaToB 00y4YeHNs Ha 3a4veTe Mcnosnb3ytoTces crneayowme nokasatenu (3YHbl u3

19.1):

1) 3HaHne yyebHOro matepuana v BriageHue noHATUNHLIM annapaToMm;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) yMeHVe UnncTpmMpoBaTh OTBET NpMMepamMmn U pakTamu;
4) yMeHue MNPUMEHNATb MOMYyYEHHblE 3HAHWUA Ha MpPaKTUKE U MNPU PEeLLUEeHMU KOHKPETHbIX 3agay Mo

MOZEenMpoBaHNst NHPOPMALMOHHbBIX CUCTEM;

[na oueHnBaHus pe3ynbTaTtoB 06yquv|;| Ha 3K3aMeHe UCMOJIb3yeTCH 4-6annbHaga wana: «OTNINYHOY,

«XOpOoLo», «yaoBNeTBOPUTESIbHO», «HEYOBNETBOPUTESIbHOY.

YpoBeHb
Kputepum oueHMBaHus KoMneTeHUNNn chopmupos | Lkana oueHok
adHHOCTU
KoOMneTeHun
"

WcuepnbiBalowmn oTBeT Ha BOMPOChbl M3 MpOrpaMmbl 3k3ameHa, | [losbiweHHbI OmnuyHo
BCECTOPOHHEE BnageHune MaTepuanom npu oTBeTe Ha YpPOBEHb
OONONHUTENbHbIE BOMPOCHI
OGyyvaowuiics B MNOMHOM Mepe BnageeT MNOHATUAHBLIM annapaTom
AAHHOW OUCLMNIIMHBI, cnocobeH MNMCTpUpoBaTb OTBET NpUMepaMu,
dakTamn, MNPUMEHSITb TeOopeTUYeckMe 3HaHus ANnS  pelleHus
npakTU4Yecknx 3agad.
OTBeT Ha BOMPOCbI U3 NporpamMmbl 3K3aMeHa C He3HauYUTenbHbIMU Basosbiti Xopouwo
HETOYHOCTAMMU, BrnageHue MaTepuanom npu oTBeTe  Ha ypOBeHb
AOMNOSNHUTENbHbIE BOMPOCHI.
Obyuvarowmiicsa BnageeT NMOHATUNHBIM annapaTtom JaHHON




AVCUMNIUHBI, JOMyCKaeT He3HayuTenbHble OowubkM Mpu OTBETE Ha
BOMpoCkI GuneTa.

OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHbIN MaTepuan He COOTBETCTBYET lNopoeoenil Yoosnemsopu-
nobbiM OBYM M3 NEepeuYncrieHHbIX MokasaTenen, obyyallmics He ypOBeHb meJsibHO
MOXEeT OTBETUTb Ha AOONOJIHUTErbHbiE BOMPOCHI. ﬂeMOHCTpVIpyeT
npo6enb| B 3HaAHUAX, 06Hapy)KeHHbIe npu oTBeTe Ha AONOJIHUTENbHbIE

BOMPOCHI.
OTBET TOMbKO Ha OAWMH W3 BOMNPOCOB MpOrpaMmbl 3K3aMeHa, - Heydosnemeopu-
3HaunTernbHblEe I'IpOﬁeJ'IbI B 3HaHUAX, 06Hapy>|<eHHb|e npn oTBeTe Ha meJibHO

AononHuTesNbHble BOMPOChHI.

19.3. TunoBble KOHTPONbHbIE 3aAaHUA UITU UHbIE MaTepuanbl, HeobxoanuMbIe Ans
OLleHKU 3HaHUW, YMEHUN, HaBbIKOB U (UNn) onbiTa AeATEeNIbHOCTU, XapaKTepu3syowme
aTanbl hoOpMMpPOBaHMA KOMNETEeHL UM B NpoLiecce 0CBOEHUA OOpa3oBaTesibHOMU
nporpamMmbli

19.3.1 NMepeyeHb BONPOCOB K 3K3aMeHY:

1. TlpeaomeT, npouenypbl W 3agadum Teopum cucteM. [loHATME cuctembl. OCHOBHbIE
onpeaeneHns Teopum CUCTeEM.

2. VIHbopMaumnOHHbIE CUCTEMbI, CUCTEMbI aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHUA (CoCcTaB U
ctpykTtypa CAIIP, Bugbl obecnevyeHns, NpUHLMMNBI MPOEKTUPOBAHNS).

3. Knaccudukaumsa cuctem. [loHATME GonbLOW CNOXHOW  cuctembl. OcobGeHHOCTH
dopmanuaaumm onncaHmst 6oNbLLMX CUCTEM.

4. 3apgaum wngeHTuduKkaumm cuctem. [lpeactaBneHne obbekta npu  naeHTUdmkaumn.
Ncnonb3ayemble cnocobbl oLeHBaHuS.

5. OcHOBHble CcBOMCTBA M 3aKOHOMEPHOCTM cuctem. LlenoctHocTb. WHTerpaTMBHOCTb
KoMmyHMKaTnBHOCTL. MlepapxmyHocTb. ICTOPUYHOCTD.

6. Wcnonb3oBaHne MeTOAOB ONTUMM3aAUUM MNpu mnaeHTudukaumm cmuctem. dopmanmsaums
3aga4n ontuMmsaumm n cuHtesa: dPopmupoBaHue ueneBbix YHKUMA. Bblibop ynpaBnsembix
napameTtpoB. PopmMMpoBaHMEe orpaHUYEHUN.

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

8. HopmupoBaHue napametpoB CTpaTerum ontuMmMsauumn M KpuTepum OnNTUManbHOCTU Mpwu
CVHTE3€e TEXHUYECKNX CPEACTB.

9. KubepHeTuyeckum noaxod K OMUCAHUIO CUCTEM. TeOopeTUKO-MHOXECTBEHHOE OrnucaHue
CUCTEM.

10. Crtpaterns 4JactHoro kKputepusa. Cnocobbl OPMUPOBAHNA 4YacTHbIX KpuUTepues
ONTUMarbHOCTU, UX UCMOMb30BaHNE NPU MOAENUPOBAHUMN.

11. OuHamunyeckoe onvcaHue cucTem: NPOCTPaHCTBO COCTOSIHUN CUCTEMB,
AeTEPMUHUPOBaHHbIE cUCTeMbl 6e3 nocrnegencTBus, OeTEPMUHUPOBAHHbIE CUCTEMbI C
nocnegencTBneM, CToxacTu4eckmne CUCTeMbI.

12. Crtpaterua ¢opmanbHoro o6o6ueHHoro kKputepusi. dopmupoBaHme dopMarnbHbIX
00O0BLLEHHBIX KPUTEPUEB: KPUTEPUM aaUTUBHOIO N MYNbTUNSIMKATUBHOIO TUNA.

13. ArperaTMBHO€E OnNnUcaHne CUCTEM.

14. CtpaTterna nocnegoBaTesibHOro NPUHATUA peweHus. MuHumakcHas cTpaTerust.

15. MeToabl MO4eNMPOBaHNA CUCTEM: CUCTEMHO-CTPYKTYPHOE MOOennpoBaHue, cuTyaunoHHoe
MoAenMpoBaHne MMUTALMOHHOE MOAENMPOBAHME.

16. MHorokputepuanbHass ONTUMM3auUMs Ha  OCHOBE  WUCMOSIb30BaHUS  MHOXecTBa
Heyny4dlwaemMblX peLleHnn.

17. Nogxoapbl K NOCTPOEHMIO MOAEeNen cucTemM, BUAbl CXeM MOAENEN CUCTEM.

18. Vicnonb3oBaHne yHUBepcanbHbIX MaTeMaTUYECKMUX U Cneumann3npoBaHHbIX KOMMNbIOTEPHbIX
cpeacTB Ans onucaHnsa cuctem. Nprumepsl KOMNBITEPHOrO MOAENMPOBaHNSA CUCTEM.

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



2. VlccnepoBaHne MeTogoB MOAENMPOBAHUSA N MaTEMaTUYECKME CXEMbI MOAENEN CUCTEM.
3. MogenupoBaHue «rnobanbHOM kKaTacTpodbl».
4. NpepcTtaBneHne cMCTeMbl B BUAE «4EPHOro ALMKay.

19.4. MeTognyeckue matepuanbl, onpegensilowme npoueaypbl OLEHNBaAHUA 3HAHUNW, YMEHUN,
HaBbIKOB U (UNX) ONbiTa AEATENIbHOCTU, XapaKTepU3yoLmnX 3Tanbl hopMUpoBaHNA KOMNETEeHLUN

OueHKa 3HaHUN, YMEHMI N HABbLIKOB, XapakTepuaylowlas aTanbl oOpMMPOBaAHUS KOMMETEHUMIA B
pamMKax n3yvyeHunst ANCUMNIIMHBLI OCYLLLECTBNAETCSA B XO4E TEKYLLEN U MPOMEXYTOYHOW aTTecTauun.

Tekywaa aTrectaumss NPOBOAUTCSA B COOTBETCTBUM C [lonoxeHnmem o Tekywen aTrectaumm
obyyatLwmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro  rocygapcTBEHHOro
yHMBepcuTeTa. Tekylwas aTtrectaums npoBoamtca B dopmMe(ax): YCTHOro MHAMBMAYaNbHOrO Ornpoca;
TecTnpoBaHus; Kputepum oueHnBaHus NpuBeaeHbI Bbille.

[MpomMexyToyHass aTTecTaums MNpoBOAUTCA B COOTBETCTBMM C [lonoXXeHnem O MNpOMEXYyTOYHOWN
aTTecTaumm obyyarLmxcsa no nporpammam Bbicluero obpasoBaHus.

KOHTpOnbHO-M3mMepuTenbHble  MaTepuanbl  NPOMEXYTOYHOM aTTecTaumm BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAKOLMNE OLEHUTb YPOBEHb MOSTYYEHHbLIX 3HAHUW W MNpaKTU4ecKue
3afaHus, NO3BOSIAIOLLMNE OLEHUTb CTENeHb CHOPMUPOBAHHOCTU YMEHUN U HaBbIKOB. [1pn oueHuBaHuK
NCMonb3yTCA KONMYECTBEHHbIE LIKanbl OLEHOK. Kputepun oueHnBaHns npuseaeHb! Boille.



