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(¢opma o0yueHus1 ouHas

kaeapa-paspadorunk NHPOKOMMYHUKAIMOHHBIE TEXHOJIOTUN

o
A. B. Tomnaii

Pabouas mporpamma coctaniena B coorBerctBuu ¢ ®I'OC BO no HanmpaBieHuUIo
noarotoBku 11.06.01 DnexTpoHuka, paIuOTEXHUKA U CUCTEMBI CBSI3H, YTBEPKIAEHHBIM
npukazoM MunoOpHayku ot 29.07.2014 Ne 876

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., JI0LI.
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1. O0mas xapakTepucTUKAa
®opMma npoBeeHus
HenpeprisHO

eab HAYyYHBIX UCCACTOBAHUA

dbopMUpoOBaHUE y ACTUPAHTOB HAYYHO OOOCHOBAHHBIX MOAXOJIOB K PEIICHUIO MPOOIeM
COBPEMEHHBIX U MEPCIEKTUBHBIX PAIUOTOKAIIMOHHBIX U PaIUOHABUTAITMOHHBIX CUCTEM U

KOMIIJICKCOB.

3agaum HAYYHBIX HCCJIeT0BAHUI

OBJIAJICHUE aclIMpaHTaMu HEOOXOIMMbIM 00BEMOM 3HAHUI, YMEHHMI U HaBBIKOB B 00J1aCTH
PaaMOIOKAMKU U PaIMOHABUTALIMH, B TOM YHUCII€ 3HAHUEM COBPEMEHHBIX MOIXOJIOB K
ONTUMH3ALUU TOCTPOCHUS PAJIUOIIOKAIIMOHHBIX U PaJMOHABUTALIMOHHBIX CUCTEM U
KOMILJIEKCOB C EJIbI0 JOCTHKEHUS Pa3IMYHBIX NOKazareneil ux 3(hHEeKTUBHOCTH.

Kparkoe cogepkaHue HayYHbIX HCCJIEI0BAHUIM

TeopeTrueckne 0CHOBBI PAIHOIOKAITMOHHBIX YCTPONCTB: CITOCOOBI M METOBI TTOTYICHUS
PaaroIOKAIMOHHOW HH(POPMAITUH, XapaKTEPUCTUKN OTPAYKAIOIINX CBOMCTB IICIIH,
oOHapy>keHue 11eNd, GYHKIHUS HeOTPEAeIEHHOCTH PaJHOIOKAIIMOHHOTO CUTHAA,
paspeleHue 1enei, TOUHOCTh PaANOTOKAIIMOHHBIX H3MEPEHUH, TaTbHOCTD JCHCTBYS
PJIC, npuHume! noctpoeHus korepeHTHIX U HekorepeHTHBIX PJIC. Ocobennoctu
MOCTPOCHHUSI paIUOHABUTAIIMOHHBIX YCTPOUCTB. LludpoBbie TexHOMOrHN 00pabOTKH
paaroIoKaMoHHONW nH(popMaru. PaarosnexkTpoHHbIe TOMEXU U 3anuTa oT HuxX. OO0k
MEPCTIEKTUBHBIX PAIHOIOKAIMOHHBIX CUCTEM M KOMIUJIEKCOB. 3apyOe)KHBIN OTIBIT B
pa3paboTKe PaArOIOKAIMOHHBIX M PATUOHABUTAIIMOHHBIX CHCTEM M KOMIUIEKCOB M MX

IIPAKTUYECKOMY ITPUMEHEHUIO.

2. Komnerenuuu ody4yamoumerocsi, opMupyemMbie B pe3y/abTare BbINOJTHECHUS

HAY4YHbIX HCCJIeIOBAHUM

ILinanupyemsblie pedyjabTarbl ocBoenus OII
BO (xomneTeHummn)

[li1anupyeMble pe3yabTaTbl 00y4eHus Mpu
npoxo:xkaeHnu npakTuku (3YHbi)

OIIK-2 BiageHneM KyJIbTypOi HAyYHOTO
MCCIIEAOBAHUSA, B TOM YHUCJIE C
MCII0JIb30BAHUEM HOBEUIIINX
H(()OpPMaIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUHI

3HATH:3Tabl TPOBEICHUS HAYYHBIX
CClIeJOBAaHUN U UX B3aUMOCBS3b JJISI
TOCTUXKEHUS MIOCTABJICHHOM LIEJIH. TIPU
[IIAPOKOM HCIIOJIb30BAHUHU COBPEMEHHBIX
MH(POPMAIIMOHHO KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM.

YMETh:NCI0JIb30BaTh COBPEMEHHBIEC
MH(OPMAIIMOHHO- KOMMYHUKAIIHOHHBIC
TEXHOJIOTUM ITPU MPOBEIECHUN HAYUYHBIX
CCJICIOBAHUH.

BHaJICTBIKYHBTypOﬁ HAYy4YHOT'O MCCIICAOBAHN

[1K-1.4 ymeHrueM nmpoBOAUTH UCCASAOBAHUS

3H3TB:COBp€M€HHI>Ie JOCTHXKCHUS B obOactu




M KCIIOJIB30BaTh PAHOTEXHUUYCCKHE SABICHHUS
U1 pa3pabOTKK HOBBIX IPHUHIIAIIOB
QIITOPUTMOB PaOOTHI PaIHOIOKAIMOHHBIX
palOHABUTAIIMOHHBIX CUCTEM, HOBBIX
METOJIOB UX ITPOCKTUPOBAHHS H
oOecreyeHUsT HaJe)KHOCTH, HOBBIX
TEXHOJIOTHICCKUX MPOIIECCOB U MCITBITAaHUH
DTUX CUCTEM

(bU3MYECKUX OCHOB PaIHOTEXHHUECKHUX
SIBJICHHI [T pa3paOO0TKH HOBBIX ITPHHIIMIIOB
1 aJITOPUTMOB PAOOTHI PaMOIOKAITMOHHBIX
1 paJIiOHABUTAIMOHHBIX CUCTEM, HOBBIX
METOJOB MX ITPOCKTUPOBAHUS H
0OecrieyeHHsT HaCKHOCTH, HOBBIX
TEXHOJIOTUICCKUX MPOIIECCOB U MCITBITAaHUH
DTUX CHCTEM.

VYMETh: IIPOBOUTH UCCIICTOBAHUS U
MCII0JIb30BaTh PAJIUNOTEXHUUCCKHUE SBICHUS
11 pa3paOOTKH HOBBIX ITPHHIIMIIOB U
QJITOPUTMOB PaOOTHI PaIUOIOKAIIMOHHBIX U
parOHABUTAIIMOHHBIX CHCTEM, HOBBIX
METOJIOB UX IMPOCKTUPOBAHMS U
oOecreyeHMST HaCKHOCTH, HOBBIX
TEXHOJOTUYCCKHX MIPOIIECCOB M MCIBITAHUI
DTUX CHCTEM

Bi1aieTh:COBpEMEHHBIMU KOMITbIOTEPHBIMU
TEXHOJIOTUSIMU JIJT1 MOAETUPOBAHUS HOBBIX
[IPUHIIUIIOB U AJITOPUTMOB PaOOTHI
PAIUOJIOKALIMOHHBIX U

AJHUOHABUT'alTMOHHBIX CUCTCM.

3. MecTro Hay4HbIX HcciaenoBanui B crpykrype OIl BO

Ilepeyenb npeamecTBYOMIUX AUCIIUAIINH,
BHJI0B padoT

IlepeyeHb nmoc/ieqyOUMUX AN CIIATIIAH,
BHJIOB padoT

HayuHo-uccnenoBarenbckas qesaTeIbHOCTh
(3 cemecTtp)

[lonroToBKa HayYHO-KBATH(UKAIIMOHHOMN
paboThI (AUCCEpTAlMK) HA COUCKAHUE
VUEHOW CTENEeHU KaHauaara HayK (5

ceMecTp)

TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM aCIIMPAHTA, H€O6XO,III/IMI)IM JIIsA
BBIIIOJIHCHUA HAYYHBIX I/ICCJIGILOBaHI/Iﬁ )41 HpI/IO6p€T€HHBIM B PC3YJIbTAaTC OCBOCHUSA

MNpCANICCTBYOINUX JUCIHUILJINH:

JIlucuunimna

TpedGoBanusn

OOpBOBI,
Hayuno-uccnenoBarenbckas

NesTeNnbHOCTS (3 cemecTp)

3HaTh: COBPEMEHHBIE IPUHLIUIIBI U METO/IbI
M3BJICYEHUS U 00pabOTKU UHPOPMALIUU JJI CO3TaHUs
BBICOKOA(D(PEKTUBHBIX CPEACTB B 00IACTH
PaANOIOKAIMH, PaJUOHABUT ALY, PAIUOIEKTPOHHOM

TEXHOJIOTHMH UX IIPOU3BOJACTBA.

YMETh: MPOBOJAUTH UCCIICTOBAHNS HOBBIX ITPHHIIUIIOB
11 METOJIOB M3BJICUCHUS U 00pabOoTKH MHGOpMAIUU
1Sl CO371aHUs BBICOKOA(D(PEKTUBHBIX CPEJICTB B
001acTH paguoIOKaIluH, paInOHABUTAIUH,
PAANOAIEKTPOHHON OOPHOBI, TEXHOIOTUHU UX
[TPOU3BOJICTBA.




IPON3BOACTBA.

BrageTb: COBpeMEHHBIMU KOMITBIOTEPHBIMH
TEXHOJOTUSMH JIJIS1 MOJICTUPOBAHUS HOBBIX
MPUHITUIIOB M METOOB U3BJICUCHUS U 00pabOTKH
MHOOpMAIIK 17151 CO3AaHMS BEICOKOA(D(EKTHBHBIX
CPEIICTB B 00JIACTH PaIUOIOKAIINH, PAMOHABUTAIIAH,
PaANOAIEKTPOHHON OOPHOBI, TEXHOIOTHUH UX

4. Bpemsi npoBeaeHust

Bpewmst npoBeeHs HAyYHBIX HCCIIEOBAaHUI (HOMEp YU. HEJIEJIU B COOTBETCTBHH C

rpadukom) ¢ 23 no 42

5. OTanbl 1 00beM HAYYHBIX HCCIIET0BAHM M

OO6m1ast TpyA0€MKOCTh COCTABJISIET 3a4€THBIX euHuIl 27, yacoB 972, Henenb 18.

Ne Kou-Bo dDopma
pa3neia HaumeHoBaHue pa3aesioB (3TANOB) 4ACOB TeKYIIero
(3Tama) KOHTPOJIA

CoBpeMEeHHbIE METObI TTOBBIIICHHUS
b P (PEKTUBHOCTH PATHOIOKAIIMOHHBIX CHCTEM H 500 OTYET,
KOMILICKCOB Ha OCHOBE MOHOOUTHOM H(POBOMA cobeceoBaHue
o0pabotkn CBY-pagnocurHaios.
CoBpeMeHHbIE METO/IBI AAATUBHON 00padOTKH
1 PAIMOJIOKALIMOHHBIX CUTHAJIOB B YCIIOBUAX 472 coOeceoBaHUE
aJIM03JIEKTPOHHOTO TPOTUBOICUCTBHSL.
6. Conep:xaHue HayYHBbIX UCCJICIOBAHUM
Ne pa3znena Koa-Bo
HaumeHoBaHue WM KpaTKoe colep:kaHue BUaa padot
(Tama) 4acoB
1 CoBpeMeHHbIE METO/IbI aJalITUBHON 00paOOTKHU paoI0KAIIMOHHBIX 179
CUTHAJIOB B YCJIOBHUSIX PAAHOIIEKTPOHHOTO MPOTUBOACHCTBHUSL.
CoBpeMEHHbIE METO/IbI MOBBIIIEHUS YPPEKTUBHOCTH
2 PaAMOIOKAIMOHHBIX CUCTEM M KOMIUIEKCOB HA OCHOBE MOHOOUTHOH 500

udposoii 06padboTkn CBY-pagnocursaios.

7. ®OpMBbI OTYETHOCTH

OTYET, coOeceIOBaHNE

8. ®oH OLIEeHOYHBIX CPEICTB /sl MPOBEAeHHUs MPOMEKYTOUHON aTTecTAllNH

CDopMa HTOTOBOT'O KOHTPOJIS — 3a4CT.

8.1. ITacmopTt oHaa OLIEHOYHBIX CPEACTB




HaumMmenoBanue
pas3aesion

Koa koHTpoOIMpyeMoi KOMIIeTeHIIMHU (MJIN ee YACTH)

Bun
KOHTPOJIS

Bce paznensl

[1K-1.4 ymeHueM npoBOAUTH UCCIEAOBAHUS U UCTIOJIb30BaTh
PAIMOTEXHUUECKUE SIBICHUS JIsl Pa3pa00TKU HOBBIX
[IPUHIIUIIOB U aJITOPUTMOB PAOOTHI paIMOIOKAIIMOHHBIX U
[PaIMOHABUTAIIMOHHBIX CUCTEM, HOBBIX METOJOB X
MPOEKTUPOBAHUS U 0O0ECTICUCHHS HAJEKHOCTH, HOBBIX
TEXHOJOTMYECKUX MPOLECCOB U UCIIBITAHUIN ITUX CUCTEM

3a4CT

OI1K-2 BnageHneM KyibTypOod HayqYHOTO UCCIIE0BAHMUS, B

Bce pa3aciibl TOM YMCJIE C UCTIOJIb30BAHMEM HOBEHUIIINX I/IH(l)OpMaHI/IOHHO- 3a4CT

KOMMYHHKAIIMOHHBIX TEXHOJIOTUM

8.2. Buabl KOHTPOJIsA, IPOLEAYPHI IPOBEACHUN, KPUTEPUU OLICHUBAHU S

Bup IIpouenypsbl npoBeaeHust
KOHTPOJISA H OLleHUBaHUA

Kpurepuu ouennBanus

3a4CT 3aliyuTa OT4YCTa

3a4eT: MOJIHOE U PA3BEPHYTOE PEIICHUE
MOCTaBJICHHOU 3a1a4u

HE3a4YeT: : HEKAYECTBEHHOE MPEACTABICHUE
MaTepuaioB MOCTaBJICHHOM 3a/1a4u

8.3. IlpuMepHasi TeMaTHKA HAYYHBIX HCCIEAOBAHUN

2. CoBpeMeHHbIE METO/IbI MOBBIIEHUS 3PHEKTUBHOCTH PATUOIOKAIIMOHHBIX CUCTEM U
KOMILJIEKCOB Ha OCHOBE MOHOOUTHOM 1udpoBoit 00padbotku CBY-painocuruaios.
1. CoBpeMeHHbIE METOIbI 00Pa0OTKH PAIUOIOKAIIMOHHBIX CUTHAJIOB B YCIOBHUSX

PaIHO3IEKTPOHHOTO MPOTUBOJACUCTBHS.

9. YueOHO-MeTOAMYECKOE H MH(POPMALIMOHHOE O0ecredeHue

IeuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS

@) OCHOBHAs TUMepamypa:

1. Pamuorexnuka [Texkcr] T. 3 Pagnonokanusa u paguonasuranus 11. 1.
Jynuuk u np. ; Hayd. pen. P. I Mupumanos ; Akaa. Hayk CCCP ; Beecoros. uH-T
Hayd. 1 TexH. uHpopmanuu (BUHUTH). - M.: BUHUTH, 1972. - 400 c. un.

2. Kanamenkos, A. U. O61UK nepcreKTUBHBIX OOPTOBBIX
pPaauoNIOKAIIMOHHBIX cucTeM: BosmoxkHocTH U orpannyenus A. 1. Kanamenkos, B.
N. Mepkynos, O. @. Camapun. - M.: UITPXKP, 2002. - 174 c. ui.

3. 3ammTa paaroJOKaIMOHHBIX cUcTeM OT omex: CocTosiHuE U
TeHeHIuu pazsutust Monorp. B. . Mepkynos, B. C. UepHos, B. B. [Iporanun u

np.; ITox pen. A. 1. KanamieHkoBa,

413, [1] c. un.

0) OononHumenbHas IUmepamypa:

B. . Mepkynosa. - M.: Pagnorexunuka, 2003. -




1.  Ky3emun, C. 3. OcHoBBI TeOpun uppoBoit 00paboTKU
paauonokarmonHoi nadopmaimu [Texcr] C. 3. Ky3pmun. - M.: CoBeTckoe paauo,
1974. - 432 c. yepr.

2. Kyszbpmun, C. 3. Hudposas 06paboTka paauoioKaimoOHHOMN
undopmanum [Tekcr] C. 3. Ky3pmuH. - M.: CoBerckoe paauo, 1967. - 400 c. ¢ gepr.

3. Ilupwmasn, . . Teopust u TexHuKa 00pabOTKH paInOIOKAIIMOHHOMN
uHpopmaiu Ha poHe nmomex. - M.: Paano u cBsi3p, 1981. - 416 c. mi.

U3 HUX Memoouyeckue YKasarnus 0J1s1 CAMOCIMOSAMENbHOL pa6ombl cmy()eHma:

1. Meronuueckue yka3zaHus 10 HalMCaHUIO pedepaToB U MOATOTOBKE
JNOKJIAOB JUIsl IPAKTUYECKUX 3aHATUH IO 3aIaHHBIM TEMaM

JJleKTPOHHAsSA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

No Bux HaHMeHOBaHHeU preypea bubnuorpaduueckoe onucanue
JTUTEPATYPBI B DJIEKTPOHHOU (opme
NEKTPOHHO- 3eipsinoB FO.T., benoycos O.A., ®entonun }'[.A. OcHOBBI
1 JlonOTHUTETbHAS SuGoTeuras cricrema [P WAOTEXHHUECKHX CHCTEM. [DnekTpoHHBIN pecypc| —
TUTEpATypa snaTensersa JIans OnexrpoH. nan. — CII6. : Jlanp, 2015. — 192 c.
https://e.lanbook.com/

10. MudopmManmoHHbIE TEXHOJIOTHH, MCIOJIb3yeMble NMPU BHINOJHEHUH HAYYHBIX
HcCJeI0BaHuI

[TepedeHp UCTIONB3YEMOTO TPOTPAMMHOTO OOCCIICUCHHS:

Microsoft-Windows(0eccpouHo)

Microsoft-Office(6eccpouno)

PTC-MathCAD(6eccpouno)

Math Works-MATLAB (Simulink R2008a, SYMBOLIC MATH)(6eccpouno)
Microsoft-Visio(6eccpouno)

Microsoft-Visual Studio(6eccpouHno)

AR

[TepedeHb UCIIONB3YyEMBIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
1. -baza nanasix BUHUTU PAH(6eccpouno)

11. MarepuajibHO-TEXHHYECKOE o0ecneuyeHue

OcHoBHOe 000py10BaHME, CTEH/IbI,
MecTO BBINOJIHEHUS] HAYYHBIX Anpec MAaKeTbl, KOMIILIOTEPHAasl TEXHUKA,
HCCJIeI0BaAHUIt NMpeayCcTAHOBJIEHHOE POrPpaMMHOe
odecrneuyeHue
Kadenpa 454080, KomnbproTepsl ¢ BBIXOAOM B IHTEpHET,
NHpOKOMMYHUKAIIMOHHBIC UenstOnHCK, 'Windows XP, Office, Adobe reader,
rexHosioruu FOYpl'Y Jlenuna, 76 Matlab 2007b, DjView 3.1.




