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PABOYASA MPOMPAMMA YYEBHOW AUCLUMNNUHDI
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1. Koa n HaumeHoBaHMe HanpaBneHUsi NoAroToBkMU/cneLnanbLHOCTU:
11.03.02 VlHghoKOMMYHUKalyUOHHbIEe mexHOoI02uuU U cucmeMsl c8si3u

2. Npocdunb nogroroBku/cneumanusayms:

UHOKOMMYHUKaUUOHHbIE MEeXHOI02uU U cucmeMbl 853U

3. Kanudukauums (cteneHb) BbINyCKHUKA: bakasnasp

4. dopma obyUyeHuUA: oyHas

5. Kachenpa, oTBeyvarowan 3a peanmsaumio AUCUUNIIUHDbI: 3/I€KMPOHUKU

YckosB I K.

/f/f/f””;’ 20.05.2025 1.
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6. CoctaButenu nporpammbl: O84yuHHUKOBa TambsiHa MuxalinoeHa, K.¢h.-M.H. doueHm

7. PekomeHpaoBaHa:
HMC dmsnueckoro cakynbteta 20.05.2025, Ne npoTtokona: 5
8. YuebGHbIN roa: 2027/2028 CemecTtp(bl): 6



9.Uenu n 3agaum yyebHOM AUCUUNNUHLIL: Llenbio AncumnnvHbl SBNSIETCS M3ydeHne 3adad u
METO/[10B OMUCaHUSA CUCTEM, HEOBXOAUMbIX ANs KOMMNBIOTEPHOrO MOAENUPOBAHNS 3NEKTPOHHBIX
CpeacTB Ha OCHOBE MCMONb30BaHMS MPUHLUMMNOB CUCTEMHOro noaxoda. 3agadv AUCUMMIUHGIL
3HaTb TeopeTUYecKMe TMOSIOKEHUsI Kypca: MOHATUS U OnpendeneHusl, MeToAbl, cTpaTeruu;
0COBGEHHOCTU MX UCMOMb30BaHUS NPU KOMMbIOTEPHOM MOAENMPOBaHUN 3NEKTPOHHbIX CPEACTB;
BKMNIOYasA CrNOXHble CUCTEMBI.

10. MecTo y4ye6HOM AncuMNNuHbI B cTpykType OOI:

BapuatmeHas yactb. ObsizaTenbHble AUCUMNIMHBIL. TpeboBaHUS K BXOAHbIM 3HaHUSIM: 3HaHWe
METOAOB W BrafeHMe HaBblkaMWM MaTemMaTMyeckoro MOAENWPOBaHUS HA  OCHOBeE
NCNONb30BaHUS YMCEHHbIX METOAOB M peanu3auny MoaenvMpoBaHUs TEXHUYECKUX CPEACTB Ha
OCHOBE MPOrpaMMMPOBaAHMS Ha anropUTMUYECKMX SI3blKax BbICOKOrO YPOBHSI U C MOMOLLbIO
CcpeacTB KOMMbIOTEPHOW MaTeMaTUKW.

11. MnaHupyeMble pe3ynbTaTbl 0Gy4YeHUs No AucuunnmHe/Mmoaynto (3HaHUA, yMeHus,
HaBbIKW), COOTHECEHHbIE C NIIaHUPYEeMbIMU pe3yribTaTaMu OCBOEHUs1 0bpa3oBaTeslbHOM
nporpaMmmbl (KOMNeTEeHLMSAMU BbINYCKHUKOB):

Koa HassaHwne Koa(bl) WHamnkatop(bl) MnaHupyemble pesynsraThbl
KOMMNETEHLUN 00yyeHus
MK-1 CnocobeH MK-1.1 MpoBoguTt cbop Hay4HO- AHanumanpyert nporpaMmMHble
npoBoOauTb TEXHUYECKOW MHOopMaLmnu, NPOAYKTbI U TEXHNYECKNE
OoTAenbHbIE BUAbI HeobxodvMmon Ans pelweHns 3agad | cpegcTtsa Jilobow CnoXHOCTU C
nccnegoBaHni B nccrnegoBaHns TOYKM 3PEHMS TEOPUN CUCTEM
pamMmkax MK-1.2 [NpoBoANT NEPBUYHbLIN aHaNM3 n YMeeT NocTpouTb 00LLY0 MoAenb
NOCTaBMEHHbIX 0606LLEeHNEe OTEYECTBEHHOIO U nporpaMMHOro Npoaykra Ha
3agad no MeXOyHapOoOHOro onbiTa B OCHOBe TpeboBaHusi 3aka34ynka
CTaHOapPTHbIM COOTBETCTBYIOLLEN 06nacTu
MeToauKam nccnegoBaHui
MK-1.3 lMNpumeHseT 3HaHUA 0 MeToaax AHanusupyeTt TexHu4eckmne
nccrnegosaHui, metogax TpeboBaHMsA U NNaHnpyeT
CTPYKTYPMPOBaHMWS €CTECTBEHHO- BO3MOXHYIO peanunsaumio
Hay4HOM MHopMaLmK, apXMTEKTYpbl NPOrPaMMHOIO UNn
COBPEMEHHbIX KOHLIeNnumMsax B annapaTtHoro obecnevyeHuns Ha
o6nacTn MHPOKOMMYHUKALMOHHBLIX | OCHOBE OOCTYMHbLIX TEXHUYECKMX
TEXHOMNOMI MPU peLLEHI cpedcTB NPOM3BOACTBA
npodeccuoHanbHbIX 3aga4
MK-3 CnocobeH k MK-3.1 MoHMMaeT npyHUMMbI paboThl, PaspabaTtbiBaeT nporpaMmHble
aKcnnyatauum un MeToAbl U NpaBuna aKcnyaTaumm NHTEepENChI C MOMOLLIbIO
COBEpLUEHCTBOBA COBPEMEHHBIX annapaTHbIX CPEACTB | COBPEMEHHOIO
HUIO annaparHbIX CUCTEM CBSI3U cneunanmanpoBaHHOIo
CpeacTB CUCTEM nporpamMmmHoro obecneyeHus
CBSA3M WNcnonb3yeT coBpeMeHHble
pefakTopbl U UHTETPUPOBAHHbIE
cpenbl paspaboTtunka aons
NPOEKTUPOBaHUS, peanusaumm u
oTnagkv nporpamm
lMpumeHsieT 3HaHnsa o paboTte
cUCTEeMbI ANst NOCTPOEHUSI
yA0GHOro Norb30BaTENbCKOro
NMHTepdenca nonb3oBartens

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eaunHuuax/yac. — 4/144.
dopma NPoMeXXyTOYHOM aTTeCcTaLumn 3K3aMeH.

13. Buabl yye6HOM paboThbl




TpyaoemMKocTb
. Mo cemecTpam

Bug yuebHowm paboTbl Bcero 6
AyOuTOpHbIE 3aHATUA 68 68
B TOM uncCne: nekuyn | 34 34
npakTuyeckme
nabopaTopHble 34 34
CamocTosiTenbHas paboTa 40 40
dopMa NpoMeEXyTOYHOM aTTecTaumm 36 36
(3a4er — 0 yac. / ak3ameH — yac.)
UToro: 144 144

13.1. CopnepxaHne AUCLMUMNIUHLI

n/n

HaunmeHoBaHue pasgena
OUCLMMNIIUHBI

ConepxaHve pasaena uUCUUNInHbI

1. Jlekumn

11

OCHOBHbIE MOHATUS U
onpegeneHna Teopmnn CUCTemM

MpeameT, npoueaypbl 1 3agayv Teopun cuctem. MoHaTHe
cuctembl. OCHOBHbIE OnpedeneHnsi Teopun CUCTEM

1.2

Knaccudumkauus, csorictea u
3aKOHOMEPHOCTU CUCTEM

Knaccudpumkauyms cuctem. MNoHATME OOMbLIOW CNOXHOW CUCTEMbI.
OcobeHHoCTM hopmanuaaumm onucaHusa 0onbLUNX CUCTEM.
OcHOBHbIE CBONCTBA U 3aKOHOMEPHOCTU cucTeM. LienocTHocTb.
WHTerpatnBHOCTb KOMMYHUKATMBHOCTb. MEPAPXUYHOCTb.
McTopmyHocTb. 3akoH Heobxo4MMoro pasHoobpasus.
3akoHOMepHOCTU LueneobpasoBaHus.

1.3

MeToabl onnucaHnst CIOXHbIX
cucremMm

Xapakrepuctmka cucteMHoro nogxoga. KayectseHHble MeToAbI
onucaHns cnucTeMm XapakTepucTmka KonmyeCTBeHHbIX METOA0B
onucaHusa cucteMm. KnbepHetnyeckunii nogxon K onncaHuio
cucTeM. TeopeTKo-MHOXECTBEHHOE OMMcaHue CUCTEM.
JdnHamnyeckoe onucaHme CUCTEM: NPOCTPAHCTBO COCTOAHWIA
CMCTeMbI, AeTEPMUHMPOBaHHbIE cUcTeMbl 6e3 nocrneaencTemns,
AEeTEPMUHMPOBaHHbIE CUCTEMbI C NOCneencTBMEM,
CTOXacTU4yecKkme cucTembl. ArperaTMBHOE ONMCaHUe CUCTEM.

14

MeToabl MogennpoBaHusl n
MaTeMaTuU4yeckne cxemsol
MoJenen cucTtem

MeToabl MOAENUPOBaHUSA CUCTEM: CUCTEMHO-CTPYKTYPHOE
MoZenvpoBaHue, CUTyaunoHHOe MoaennpoBaHue
UMUTaLMOHHOE MoAeNnupoBaHue, lNoaxoas! K NOCTPOEHUIO
Moaernen CUcTeM, BUAbl CXEM MOJENen CUCTEM

15

MprvMepbl CNOXHbBIX CUCTEM

MHdopMaLMoHHbIE CUCTEMBI, CUCTEMbBI aBTOMaTU3MPOBAHHOIO
npoekTupoBaHus (coctas u cTpyktypa CAlP, Buabl
obecneyeHunsl, NPUHLMNBI NPOEKTUPOBAHUSA)

1.6

OcHoBbI naeHTUdmKaLmmn
cucteM. CUHTE3 TEXHUYECKNX
cuctem

3apayun ngeHtTudmkaumm cuctem. lNpeacraeneHme obbekTa npu
naeHtTudmrkaumm. icnonb3yemble cnocobbl OLlEeHUBaHMS.
Vcnonb3oBaHne MeTogoB ONTUMM3aLMU NpY naeHTUdUKaLmum
cucteMm. dopmanusaumsa 3agayn oNnTMMU3aLumM U cUHTe3a:
dopmupoBaHme LeneBbix yHKUMIA. Beibop ynpaBnsembix
napameTpoB. PopmMmpoBaHue orpaHnyeHnii. HopmuposaHue
napameTpoB CTpaternv onTumMmnsaumm n Kputepum
ONTUManbHOCTW NPU CUHTE3€e TexHUYeckmx cpeacts Ctparterus
YyacTHoro kputepusi. Cnocobbl POpMUPOBAHMS YACTHBIX
KpMTep1eB ONTUManbHOCTK, UX NCMOMb30BaHMe Npu
mogenuposaHuun. Ctparternsa goopmanbHOro o606LweHHoro
kpuTepus. dopmmpoBaHne dopmarnbHbiX 0606LLIEHHBIX
KpUTEPUEB: KPUTEPUN aAANTUBHOTO U MYNbTUMITMKATUBHOTO
Tuna. CtpaTervs nocrnefoBaTenbHOMO NPUHATUS PELLEHNS.
MuHumakcHasa ctpaterms. MHorokputepuanbHas onTMMm3anmns
Ha OCHOBE UCMONb30BaHMA MHOXECTBa HeyryuyllaeMblx
pelieHnii. OcobeHHOCTV NPUMEHEHNST METOA0B ONTUMMU3aLIMK
NPy CMHTE3€e CUCTEM

1.7

KOMI'IbI‘OTepHaﬂ peann3auuna
onncaHma cucTtem

anMepr CMHTE3a TeXHNYECKNX CUCTEM N NX KOMIMOHEHTOB Ha
OCHOBE METOA0B NIMHENHOrO N HENTMHEMHOIO nporpaMmmMmmnpoBaHunaA
Vicnonb3oBaHue YHUBepcalibHbIX MaTeMaTu4ecknx n




cneumanu3npoBaHHbIX KOMMbIOTEPHBIX CPEACTB AN ONUcaHus
cuctem. Mpumepbl KOMNBIOTEPHOTO MOAENUPOBAHUSI CUCTEM

2. [NpakTnyeckune 3aHATUA

| |

3. JlabopaTtopHble paboThl

3.1 MeToabl onncaHms CRNOXHbIX MogenvpoBaHne MHTENMNEKTyanbHOro CoBeTYMKa
CUCTEM
3.2 MeToabl MOAenNMpoBaHus 1 Mogenb pedepeHayma

MaTeMmaTndeckmne cxembl
Mopaernen cuctem

3.3 [MprMepbl CAOXHbIX CUCTEM Mogenb rnobaneHo KatacTpodsbl

34 OcHoBbI naeHTudmrKaLnum OnpeneneHne napamMeTpoB CUCTEMbI. YTOUHEHUE NapaMeTpoB
cuctem. CnHTE3 TEXHUYECKMX CUCTEMBI.
cUCcTEM

35 KomnbloTepHasa peanusanms lMpeacraBneHne cucTembl B BUAE «4EPHOTO SLUKa» 1 aHanma
OnucaHusa cuctem aHanoros.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (4acoB)
Ne | HaumeHoBaHue TeMbI
CamocTtosaTenbH
n/n | (pasgena) QUCUUNAWHLI Nekumm | Mpaktnyeckue | JlaGopaTopHble Bcero
as pabota

1 OcHOBHbIE NOHATUA U 4 5 9
onpeaeneHusi Teopum CUCTEM
Knaccudukauus, cBoncTea 1

2 ukay 6 5 11
3aKOHOMEPHOCTU CUCTEM
MeToabl onucaHnsa CrioXHbIX

3
cuctem 6 4 U 17
MeToabl MOAENMPOBaHUS 1

4 mMaTeMaTn4eckme cxembl 4 4 7 15
Moaenen cMcTem

5 MpuMepbl CROXHbIX CUCTEM 4 4 8
OcHoBbl ngeHTudmKalmm

6 cucteM CUHTE3 TEXHUYECKMX 6 10 7 23
cuctem
KomnbloTepHas peanunsauus

7
OMUCaHus CUCTEM 4 12 9 25
Wroro: 34 34 40 108

14. MeTogn4yeckne ykasaHus Ans ob6y4arowmxcs No 0CBOEHUIO AUCLUNIIUHDI

Nekumn npeacrtaBnseTr cobow cucTeMaTUyeckoe, MocneaoBaTeNbHOE  U3MOXEHUe
y4yebHoro matepuwana. Ha nekumsax oT cTydeHTa TpebyeTcss He NpoCTO BHUMAaHME, HO WU
camocToATeNlbHOe OopMIeHME KOHCNekTa. KaveCTBEHHbIN KOHCMEKT [OOSDKEH nerko
BOCNPMHMMATBLCS 3pUTESNBHO, B €ro TEKCTE criegyeT cobntogate ab3aubl, BblAENATb 3arofoBKu,
NPoHyMepoBaTb POPMYIbl, NOAYEPKHYTb TepMUHbL. PekomeHayeTcsa 3anucbiBaTb He Kaxaoe
CNoBO feKTopa, a nocrtapaTbCsa 3anucaTb €ro OCHOBHYK MbICMb, WCMOMb3yd MNOHATHbIE
COKpaLLleHnS.

[Mocne OKOHYaHUSA nNeKUUn HYXHO npocMaTpMBaTb KOHCMNEKT ON9 onpeaeneHus
MaTepuana, Bbi3blBaloLero 3aTpyaHeHus ansa noHnmanus. lNocne atoro cnegyet obpatutbes K
pekoMeHOyeMON B HacTOsLLEeN nporpamme nutepatype C Lenbio yrnybneHHoro uay4vyeHusi
npobnemHoro Bonpoca. B obwem cnyyae paboTta nuwb C OAHUM NMTEPATYPHLIM UCTOYHMKOM
4acTO sBMSIETCA HeOOCTAaTOMHOWM And  MNOSIHOrO  MOHMMAaHUS, MOo3TOMYy  Heobxoaumo
npocMaTtpmBaTb HECKOSIbKO WCTOYHWKOB AN Bblbopa TOro, KOTopbid Hauboree MofHO U
AOCTYNHO ocBewaeT u3yyaembld MmaTepuan. B cnyyae ecnu npobnembl C MOHUMaHWEM
ocTtanucb, HeobxoaumMo ob6paTUTbCs K MpenogaBaTento Ha Onwxkanwen nekuum c 3apaHee
chopmMynMpoBaHHbLIMK BOMPOCaMN.

[na ycnewHoro ocBOEHUS JEKLUMOHHOIO Kypca peKkoMeHAyeTCs perynspHo MOBTOPSTb
N3yYEeHHbIN MaTepuarn.



JTabopaTopHble 3aHATUA MNO3BOMSAIOT HAYYUTbLCA MPUMEHATb TEOPETUYECKNE 3HaAHWS,
NonyyYeHHble Ha NEeKUnn, Npu pelleHnn KOHKPEeTHbIX 3agad. YTtobbl Hanbonee paumoHanbHO U
MOMHO MCMOMb30BaTb BCE BO3MOXHOCTU NabopaToOpHbIX 3aHATUA ONS NOATOTOBKM K HUM
HeobxoaMmo pasobpaTb NeKuui Mo COOTBETCTBYHOLENW TemMe UM O3HaKOMUTCS C
COOTBETCTBYHOLUMM pasgenom nuTtepatypbl. [logrotoBka K 3awmute paboT AoMmKHa BKNOYaTb
NMOBTOPEHME IEKUMOHHOrO MaTepuana u paboTy € npegnaraemMon y4yebGHOM nMTepaTypomn.
lMepeyeHb KOHTPOSbHbLIX BOMPOCOB K 3aliMTe MPUBOAMTCS B METOAMYECKMX YKa3aHMsAX K
nabopaTtopHoun paboTe.

CamocTtosATenbHasa pabota cTygeHTOB cnocobCcTByeT rnybokoMy yCBOEHMsI y4eBHOoro
MaTepuana u pasBuTuo HaBblkOB camoobpasoBaHus. CamocTtosaTenbHasa paboTa npeanonaraet
crnegytwume cocTaBngaoLwme:

e paboTa c TekcTamu: yd4ebHMKamK, cripaBOYHMKAMW, AOMOSIHUTENBbHOW NUTepaTypou, a

TaKke NpopaboTka KOHCNEKTOB NEKLMI;

e paboTa Hag TeMaMu Anst CaMOCTOATENBHOMO N3YYEHNS;
e yyacTtue B paboTe CTygeHYECKUX Hay4HbIX KOHGPEPEHLMI, ONUMNNAL;
e OArOTOBKA K 9K3aMEHY.

Kpome nuTtepaTypbl M3 OCHOBHOIO CMMCKa pPEeKOMEHOYeTCsl CaMOCTOATENbHO
NCNonb3oBaTb AOMNOMHUTENbBHY NuTepatypy. Hesasncumo oT Buaa yyebHuka, pabota ¢ HUM
AOJPKHA MPOUCXO4UTb B TeyeHue Bcero cemectpa. dddektneHee pabotatb C y4eOHUKOM He
nocne, a nepeg nekumnen.

B npouecce camoctosTenbHon paboTbl cnegyet 3aHMMaTb akTUBHYK MNO3MUMIO U
Nonb30BaTbCA HE TONbKO PEKOMEHAOBAHHON NUTEPATYPON, HO N CAMOCTOSATENbHO HAaNOEHHBIMM
NCTOYHMKaMn. Mpn M3yvyeHnn ANCUUNINHBI PEKOMEHOYETCHA UCMOMb30BaTb BO3MOXHOCTU CETU
WHTEPHET ANA NosyYyeHus JONOMNHUTENbHOM MHpOpMaLmMmM No paccmaTpMBaeMon TEME.

15. NepeyeHb OCHOBHOM U AOMOJIHUTENILHON NUTEPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLMUNNUHDI

a) ocHoBHasi nuTepaTypa:

Ne n/n | NIcTOYHMK

Bonkoea B.H. Teopusi cuctem n cucteMHbii aHanua : y4ebHuk ans ctyn. By30B,
0o0y4y. no HanpasneHuto nogrotoekn 010502 (351400) "MpuknagHas

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

MonosuHckum M.A. CnucteMHbl aHanus : yuebHoe nocobue / MN.A. [onoBUHCKMIA,
N.C. CypoBueB ; BopoHeX. roc. apXuTEKTYp.-CTPOUT. YH-T .— BOpOHeX :
BopoHexckas obnactHas tunorpadusa, 2013 .— 171 c. : un. — bubnuorp.: ¢.170-
171 .— ISBN 978-5-4420-0230-1.

CosetoB b.A. MogenupoBaHue cucTtem : y4ebHuk ana 6akanaBpos : [y4ebHUK
ANsA CTyd. By30B, 00y4. No HanpaeneHuam "MIHpopmaTunka u BbluMcnnTenbHas
TexHuka" n "MindopmaumoHHsie cuctembl"] / b.A. CoseTos, C. A. Akoenes ; C.-
[MeTepb. roc. aNeKTPOTEXH. YH-T .— 7-e u3a. — Mockea : FOpanTt, 2012 .— 342,
[1] c. : vn., Tabn. — (bakanasp) .— bubnuorp.: ¢.340-341 .— ISBN 978-5-9916-
1580-8.

CosetoB b.A. MogenuposaHue cuctem. NpakTukym : yd4ebHoe nocobue ans
GakanaspoB : [yuebHoe nocobve anga cTya. By30B, 06y4y. No HanpaBnieHUam
"MIHdpopmaTumka n BeluncnutenbHasa TexHuka" n "MudgopmaymoHHblie cuctemol"] /
B6.A. CoBeToB, C. A. AkosneB ; C.-[leTepO. roc. anekTpoTexH. yH-T .— 4-e n3g,.,
nepepab. n gon. — Mocksa : FOpawnt, 2012 .— 294, [1] c. : wn., Tabn. —
(bakanasp) .— bubnwuorp.: ¢.292 .— ISBN 978-5-9916-1581-5.

5 Teopust MHPOPMALMOHHBLIX NPOLECCOB U CUCTEM : [y4eOHMK ANns CTyA. BY30B,




00yu4. no HanpaeneHuto "Hgopm. cuctembl"] / [6.4. CoseToB 1 ap.] ; nog pea.
b.A. CosetoBa .— M. : Akagemus, 2010 .— 428, [1] c. : un .— (YHMBEPCUTETCKUIN
y4ebHuk. Cep. MNpuknagHas matemaTnka n nHopmaTtuka / peq. CoBer:
KO.N.XKypaenes (npea.), B.A. CagosHuuni (npend.) [n op.]) .— ABT. ykas. Ha
obopote TnT. N. — bnbnuorp.: c.424-427 .— ISBN 978-5-7695-6257-0.

Bacunbe @.I1. MeToabl onTumnsauum : [y4ebHUK ons cTya. By30B, 00yY. no
cneuwnansHoctn BMO 010501 "MMpuknagHas matemaTtuka n nHgopmaTuka"] : [B 2
y.] / ®.MN. Bacunees .— Mocksa : N3ag-s80 MUHMO, 2011 .— ISBN 978-5-94057-
706-5.

6) gononHuTenbHaa nuTepaTtypa:

Ne n/n

MNCcTOYHUK

A.B. AHTOHOB CnCTEMHbIN aHanua : y4ebHuK ansa ctyq. By30B, 06y4y. no
HanpasneHuto "MHopmaTuka n BblYUCIIUTENBHASA TEXHUKA" U cneunasnbHOCTU
"ABTOMaTU3NPOBAHHbIE CUCTEMbI 0O6paboTKN MHopMauumn n ynpasnenuns" / A.B.
AHTOHOB.— M. : Bbicw. WwK., 2004 .— 451, [2] c. : un. — bubnwuorp.: ¢.446-449
— ISBN 5-06-004862-4.

Kopo6bosa A.[l. [TpMeHeHne KOMMbIOTEPHOIO MOAENNPOBAHUS ANS1 OLEHKM
OMO B rpynnuposkax POC / A.l. Kopobosa, E.A. Xpombix .— BopoHex : OAO
"KoHuepH "Cossesagne", 2012 .— 220 c. — ISBN 978-5-900777-26-9

Pasesur B.[.SystemView : CpeacTBO CUCTEMHOIO NPOEKTUPOBAHMS
pagavoanekTpoHHbIX yctponcTts / B.[1.Pasesur, [.B.JlaBpeHTbeB, WN.J1.3natnH .—
M. : FTopsiyasa nuHus - 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 maTemaTuke u
moaenupoBaHuu / B. IN. ObsikoHoB .— M. : COJIOH-npecc, 2005 .— 575 c. : vn.
— (bnbnuoTteka npodgeccuoHana) .— bubnuorp. : 561-564 .— ISBN 5-98003-
209-6.

B)MH(OPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduumanbHbIe pecypchl

NHTEpPHEeT)™:

Ne n/n | Pecypc

1 Bubnnoteka no ecrtectBeHHbIM Haykam (BEH) PAH http://www.benran.ru/
OrnekTpoHHas 6ubnmoteka 3oHanbHOM Hay4YHOW BUbnnoTekn BopoHexckoro

2 rOCyHMBEPCUTETA : 3NIEKTPOHHO-6nbnmoteyHas cucrtema. — URL :
https://lib.vsu.ru/zgate?Init+elib.xml,simple _elib.xsl+rus

3 OneKTpoHHO-bMbnuoTteyHasn cuctema "bBnbnmoTex" : anekTpoHHO-6nbnmnoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1486

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

5 OneKkTpoHHO-6ubnmoTteyHas cuctema BOOK.ru.(n3g-8o "KHOPyC") : anekTpoHHO-
onbnuoteyHas cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1436

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

4 OnNeKTpoHHO-6MBNMoTeyHas cuctema ibook.ru : aNeKTpoHHO-6UBNMoTEeYHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1344

16. NMepeyeHb y4e6GHO-MeTOAMYECKOrO 06GecneyeHUs Ans CaMOCTOATeNbHON paboThl

(yyebHO-MeTOOUYECKME pEKOMEeHOaunn, Nocobus, 3agadvHKN, MeToaNYeCKNe ykasaHus no
BbINOSIHEHMIO NPaKTUYECKNX (KOHTPOMbHbIX) paboT 1 ap.)

Ne n/n | cTOYHWMK
1 OneKTpoHHO-6nbnuoteyHasa cuctema ibook.ru : anekTpoHHO-6ubnMoTevHas cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344



http://www.benran.ru/

OneKTpoHHO-6nbnunoteyHas cuctema IPRbooks : anekTpoHHo-6ubnmoTteyvHas cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1343

OnekTpoHHO-6MbnuoTedHas cuctema «KHuraPoHa» : aNekTpoHHO-O0MGIMoTeYHas cuctema. —
URL : https://lib.vsu.ru/?p=4&t=2d&id=1336

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

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

OneKkTpoHHO-6nbnunoteyHasa cuctema "YHmBepcutetckas bubnmorteka online" : anekTpoHHO-
bubnunoteyHasa cuctema. — URL : https:/lib.vsu.ru/?p=4&t=2d&id=1307
OneKkTpoHHO-6nbnunoteyHasa cuctema "KoHCynbTaHT CTyaeHTa" | aNeKTPOHHO-bubnmoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1306

OneKkTpoHHO-6nbnuoteyHasa cuctema ibook.ru : anekTpoHHO-6ubnmMoTevHasa cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344
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17. UHdopmaLmnoOHHbIe TeXHONOrun, Ucnosb3yemblie ANA peanMsauum y4ebHom
AUCLUUNIUHBI, BKITIOYasa nporpamMmmHoe obecnevyeHne u nHpopmMmaLMOHHO-CNpaBOYHbIe
cucTteMbl (Npy Heo6xoAMMOCTH)

MynbTumeguinHein npoektop, MK gna npenogasaTtens, KOMNbOTEPHbLIN KIlacc

18. MaTepnanbHo-TexHU4Yeckoe obecneyeHme AUCLUNIIUHDI:

MynbTumeguiiHas aygutopusa (aya. 313a): cneunanmampoBaHHas Mebernb, KOMMNbOTEPDI
Microsoft Windows, Linux, Open Office, 6pay3ep Google Chrome, MatLab
MynbTumeguiiHas ayautopusa (aya. 407): cneunanmampoBaHHasa mebernb, KOMMNbIOTEPbI

Microsoft Windows, Linux, Open Office, 6pay3ep Google Chrome, MatLab

MomeweHne ans camocTtoaTenbHon paboTel oby4vatowmxea (ayq. 423): cneunanmanpoBaHHas
Mebenb, KOMMNbIOTEPBLI C BO3MOXHOCTLIO NOAKINIOYEHUS K ceTu «VIHTepHeT» 1 obecrneyeHnem
A0CTyna B 3N1EKTPOHHY0 MHOpMaLUMOHHO-06pa3oBaTenbHyto cpeay BI'Y

Microsoft Windows, Linux, OpenOffice, 6bpay3ep Google Chrome

MomeweHne ans camoctoaTenbHom paboTel oby4vatowmxea (ayq. 410): cneunanmampoBaHHas
Mebenb, KOMMNbIOTEPLI C BO3MOXHOCTLIO NOAKINIOYEHUS K ceTu «IHTepHeT» n obecrneyeHnem
A0CTyna B 3MIEKTPOHHYH MHOpMaLMOHHO-06pa3oBaTenbHyto cpeay BIY

Microsoft Windows, Linux, OpenOffice, 6bpay3ep Google Chrome, MatLab, NI LabView, Python
KomnbtoTepHbiv knacc (ayg. 412) cneunanuampoBaHHast Mebernb, NpMHTEpP, CKaHep,
KOMMNbOTEPbI C BO3MOXHOCTbLIO NOAKNIOYEHUS K ceTu «VIHTepHeT» n obecneyeHnem goctyna B
3MEKTPOHHYI0 MHGOPMAaLNOHHO-00pa3oBaTensHyo cpeay By

WinPro, Linux Mint, Open Office, AWR Studio, Anaconda, MicroCap Evaluation, Maxima,
Octave, ColD, Cube, Lazarus

MomelleHre anga camocTosTenbHon paboTel obyyatowmxea (aya. 407): cneumanmsavpoBaHHas
mebenb, KOMNbIOTEPLI C BO3MOXHOCTBIO NOAKIIOYEHUS K ceTu «IHTepHeT» 1 obecneyeHnem
A0CTyna B 3NEKTPOHHY MHOpMaLMOHHO-06pa3oBaTenbHyo cpeay BI'Y

WinPro, OfficeSTD, UHTepHeT-6pay3ep Google Chrome Mozilla Firefox, MatLab, NI LabView,
Python

19. ®oHA OUEHOYHbIX CPEeAcCTB:

19.1. MNepeyeHb KOMNETEHUMN C YKazaHMeM 3TanoB (hopMUPOBaAHUA U NNAHUPYEMbIX
pe3ynbTaTtoB O6y4YeHus

Kog 1 MnaHnpyembie pesynsraTbl 00y4YeHUs OT1anbl hopMmnpoBaHus
cogepxaHue (mokasarenu JOCTWKEHUS 3a4aHHOr0 YPOBHSA | KOMNETEHL MU o0OC*




KOMMNETEHLUN OCBOEHUS KOMMETEHLMM NOCPEACTBOM (paspenbl (Tembl) (cpeacTBa
(vnn ee yactn) | hopMMPOBaHNS 3HAHUI, YMEHWUIA, HABbLIKOB) ONCLMNITUHBI UNn OLlEHUBaHMSA)
MOoZyns U ux
HanMeHoBaHue)

MK-1 CnocobeH | MK-1.1 NMpoBoaunT cbop Hay4yHo-TexHU4Yeckon | 3. MeToabl onucaHus 3apaHuve Ha
npoBOANTb WHcpopmaumm, Heobxoanmon Ans peLLeHus CINOXHbIX CUCTEM nabopaTtopHyo
oTAenbHble 3apad nccnegoBaHus paborty
BMAbI MK-1.2 MpoBoanT NepBUYHbLIN aHanNM3 u
uccnenosaHun | obobLieHne oTe4eCTBEHHOrO 1
B pamkax MEeXOYyHapOaHOro OnbiTa B COOTBETCTBYIOLLIEN
NnocTaBneHHbIX | obracTu nccnegoBaHun
3agay no MK-1.3 MNMpumeHsaeT 3HaHUA 0 MeToaax
CTaHOapTHbIM nccregoBaHuii, MeTogax CTPYKTYpUpOBaHuWS
MeToaukam €CTECTBEHHO-Hay4YHO nHdopmauumm,

COBPEMEHHBIX KOHLeNnuusx B obrnactu

NHEOOKOMMYHWKALMOHHBIX TEXHOMOrMIA MpK

peLLeHun npodeccmnoHanbeHbIX 3agay
MK-3 CnocobeH | MK-3.1 NoHumaeT npuHuunel paboTsl, 4. Metoabl OT4eT No
K 3KCnnyaTauun | MeTogbl 1 NpaBuna aKcnnyarauum MOOENUPOBaHUA " naboparopHom
" COBPEMEHHBbIX annapaTHbIX CPEACTB CUCTEM | MareMaTu4eckme pabote
COBEPLLEHCTBOB | CBA3U CcXembl Mogenen
aHuio cucTem
annapartHbIX
cpencTB CUCTEM
CBsA3N
IMpomexyToyHasa aTTectaums KM

19.2 OnucaHue KpuTepumeB U LWKanbl OLEeHUBAHUA KOMNEeTEeHUMN (pe3ynbTaToB 00y4eHus)

npu npOME)KyTO‘-IHOﬁ aTTecTauummn

Ans oueHvBaHWS pe3ynbTaToB OOy4YeHMs1 Ha 3a4eTe UCMOoNb3yTcs crneaytowme nokasatenu (3YHbl ns

19.1):

1) 3HaHne yyebHOro matepunana v BrageHue noHATUNHLIM annapaToMm;
2) yMeHue CBA3bIBaTb TEOPUIO C MPaKTUKOW;

3) ymMeHune nnnicTpmMpoBaTh OTBET NpUMepamm 1 paktamu;
4) ymMeHue MNPUMEHSATb MOMYyYEHHblE 3HAHWA Ha MpPaKTUKE U MNPU PEeLLUEeHMU KOHKPETHbIX 3agay Mo

mMogennpoBaHnA MHd)OpMaLlMOHHbIX CUCTEM;

[na oueHnBaHus pe3ynbTaTtoB 06yqum:| Ha 3K3aMeHe ncnonb3yeTcA 4-6annbHaga wWana: «OTINYHOY,

«XOpPOoLOo», «yaoBNeTBOPUTESIbBHO», «HEYOBNETBOPUTESTIbHOY.

YpoBeHb
Kputepum oueHnBaHnA KoMneTeHUnNn cpopmupos | Llkana oueHokK
aHHOCTU
KoOMMNeTeHun
n

WcuepnbiBalowmin oTBeT Ha BOMPOCHI M3 MpOrpamMmbl 3k3ameHa, | [losbiweHHbIl OmnuyHo
BCECTOPOHHEE  BrageHve  matepuanom npum  OTBETe  Ha ypo8eHb
[AOMNONMHUTENbHbIE BOMPOCHI
OO6yvawowmiics B MOMHOM Mepe BnageeT MNOHATUMHBLIM annapaTom
AaHHOW OUCUUNIMHBI, CNOCOBEH UNNIOCTPUPOBaTh OTBET NpUMeEpamu,
dakTamn, MpPUMEHSITb TEOPEeTMYECKME 3HaHUA ONS  peLleHus
NpaKkTUYecKMx 3agay.
OTBET Ha BOMNPOCHI M3 MPOrpaMMbl 3K3aMeHa C He3HAYUTENbHLIMM ba3osebiti Xopowo
HETOYHOCTAMK,  BrageHne  maTepuanom npu  OTBETe  Ha ypOBEHb
[AOMNONHUTENbHbIE BOMPOCHI.
Obyuvatowwumiica Bnageetr  MNOHATUWAHbLIM  annapaToMm  JaHHOW
AVCUMNIUHBI, JOMyCKaeT He3HayuTenbHble OowubkM npu OTBETE Ha
BOMpocCkI buneTa.




OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHLIA MaTepuan He COOTBETCTBYET lNopoeoenit Yoosnemsopu-
nobbiM OBYM M3 MNEepeyncrieHHbIX MokasaTenen, obyyalluics He ypOBeHb meJsibHO

MOXET OTBETUTb Ha [AOMOMHWTENbHbIE BOMPOCHl. [leMoHCTpupyeT
I'Ip0661'lbl B 3HaHUAX, 06Hapy)KeHHbIe npu oTBeTe Ha AONOJIHUTENbHbIE

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

AononHunTesNbHble BOMPOCHI.

19.3. TUnoBbIe KOHTPONbHbIE 3aAaHUA UITU UHbIE MaTepuanbl, HeobxoauMbIe Ans
OLleHKU 3HaHMW, YMEHWNW, HaBbIKOB U (UNn) onbiTa AeATeNIbHOCTU, XapaKTepusyrowme
aTanbl opMMpPOBaHMA KOMNETEeHLUIN B NpoLiecce OCBOEHMA obpa3oBaTenbHOM
nporpamMmbi

19.3.1 NMepeyeHb BONPOCOB K 3K3aMeHY:

1. lpegmet, npouedypbl WM 3agaun Teopunm cuctem. [loHatne cuctembl. OCHOBHblE
onpeaeneHns Teopum CUCTEM.

2. VIHbopMauMNOHHbIE CUCTEMbI, CUCTEMbI aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHUA (COCTaB U
ctpykTypa CArlIP, Bugbl obecnevyeHns, NpUHLUNGI MPOEKTUPOBAHNS).

3. Knaccudukaums cuctem. [loHATME OGonbloW CRNOXHOW cuctembl. OcobeHHOCTH
dopmanuaaunm onncaHmst 6oNbLUMX CUCTEM.

4. 3apgaum wngeHTudukaumm cuctem. [lpeactaBneHne obbekta npwu  naeHTudmkaumn.
Mcnonb3ayemble cnocobbl oLeHBaHWS.

5. OcHOBHble CcBOMCTBA M 3aKOHOMEPHOCTM cucteMm. LlenocTHocTb. WHTerpaTtMBHOCTb
KoMmyHMKaTnBHOCTL. MlepapXxmyHocTb. ICTOPUYHOCTD.

6. Wcnonb3oBaHne MeTOAOB ONTUMU3aAUUM Mpu naeHTudukaumm cuctem. dopmanmsaums
3aga4n ontuMmmsaumm n cuHtesa: dPopmupoBaHue ueneBbiXx QyHKUMA. Bblbop ynpasnsembix
napameTpoB. PopmMmMpoBaHME OrpaHNYEHNN.

7. XapakTepuctuka cucTteMHoro nogxoga. KayecTBeHHble MeTOAbl OMUCAHUA CUCTEM.
XapakTepucTtumka KonmyeCcTBEeHHbIX METOL0B ONUCAHNA CUCTEM.

8. HopmupoBaHue napametpoB CTpaTerum ontuMmMsauun n KpuTepum OnNTUManbHOCTU Mpwu
CVHTE3€e TEXHUYECKUX CPEACTB.

9. KubepHeTudeckunm noaxod K OMUCAHUIO CUCTEM. TeOpeTUKO-MHOXECTBEHHOE OrnucaHue
CUCTEM.

10. Crpaterna 4yactHoro kputepusi. CnocoObl (OpMMPOBaHMS YacTHbIX KpUTepues
ONTUMAarbHOCTU, UX UCMOMb30BaHNE NPU MOAENUPOBAHUMN.

11. HOuHamunyeckoe onucaHue cucTeMm: NPOCTPaHCTBO COCTOSIHUM CUCTEMB,
AeTEPMUHUPOBaHHbIE cuUCcTeMbl 6e3 nocrnegencTBus, OeTEPMUHUPOBAHHbLIE CUCTEMbI C
nocnegencTBneM, CToOXacTu4eckmne CUCTeMbI.

12. Crtpaterna opmanbHoro ob6obuwieHHoro kputepud. PopmupoBaHne opmarbHbIX
0006LLIEHHBIX KPUTEPUEB: KPUTEPUM aaUTUBHOIO N MYNbTUNSIMKATUBHOIO TUMa.

13. ArperaTmBHoe OnncaHme CUCTEM.

14. CTpaTternsa nocrneaoBaTefnbHOro NPUHATUA pelleHns. MuHMmakcHas ctpaterus.

15. MeToabl MoOenNMpPOBaHNA CUCTEM: CUCTEMHO-CTPYKTYPHOE MOAenMpoBaHue, cuTyaunoHHoe
MoAenMpoBaHne NMUTALUMOHHOE MOAEeNMpoBaHMe.

16. MHorokputepmnanbHass onNTUMM3auus Ha  OCHOBE  UCMOSb30BaHUA  MHOXeCTBa
Heyny4ylwaeMblX peLleHni.

17. MNogxoabl K NOCTPOEHUIO MOAEeNeN CUCTEM, BUObI CXEM MOZESEN CUCTEM.

18. Vicnonb3oBaHue yHMBepcarnbHbIX MaTeEMaTUYECKMX U CNeunanmn3npoBaHHbIX KOMMAbIOTEPHbIX
CcpeacTB Ans onucaHnsa cuctem. Nprumepbl KOMNLIOTEPHOrO MOAENMPOBAHNA CUCTEM.

19.3.2 MNMepeyeHb NabopaTopHbIX 3aA4aHNUN

1. MeToabl oNMcaHUs CNOXHbIX CUCTEM.

2. VlccnepoBaHne MeTo4oB MOAENMPOBAHUSA N MaTeEMaTUYECKME CXEMbI MOAENEN CUCTEM.
3. MogenupoBaHue «rnobanbHOM KaTacTpodbl».



4. MNpencraBneHne CUCTEMbI B BUAE «4EPHOro sLLMKay.

19.4. MeToanyeckue maTtepuanbl, onpegensilowme npoueaypbl OLEHNBAHUA 3HAHUW, YMEHUN,
HaBbIKOB U (UNX) ONbiTa AEATENIbHOCTU, XapaKTepu3yroLmuX 3Tanbl hopMUpoBaHNA KOMNETEeHLUN

OueHKa 3HaHUN, YMEHMI N HABbLIKOB, XapakTepuaylowas aTanbl OpMUPOBAHUS KOMMETEHUMA B
pamMkax n3y4YeHns ANCUMNITMHBLI OCYLLLECTBNSAETCSA B XO4E TEKYLLEN U MPOMEXYTOYHOW aTTecTauun.

Tekylwan aTrectaumss MNpoOBOAUTCA B COOTBETCTBUM C [lonoxeHuem o Tekylwen artrectauum
obyyatowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BOpoOHeXCKOro  rocygapCTBEHHOMO
yHMBepcuTeTa. Tekylwas aTrectaums npoBoamtca B dopmMe(ax): YCTHOro MHAMBMAYaNbHOro Ornpoca;
TecTnpoBaHus; Kputepum oueHnBaHus npuBeaeHs! Bbille.

[MpomMexyToyHass aTTecTauns MNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O MNpOMEXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpaMmmam Bbicluero obpasoBaHus.

KOHTpOnbHO-M3mMepuTeneHble  MaTepuanbl  NMPOMEXYTOYHOM aTTecTaumm BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAKOWMNE OLEHUTb YPOBEHb MOSYYEHHbLIX 3HAHUMW U MNpPaKTU4ecKue
3afaHus, NO3BOSAIOLLNE OLEHUTb CTENeHb CHOPMUPOBAHHOCTU YMEHUI U HaBbIKOB. [1pu oueHnBaHum
NCnomnb3yTCA KONMYECTBEHHbIE LIKanbl OLLEeHOK. Kputepnn oueHnBaHns npuseaeHb! Boille.



