Kovmonenr OITOII 25.05.03 «Texuuueckas dKCIUIyaTalis TPAHCIIOPTHOTO PaIH0000pYA0BAHKAY

naumenoBanue OITOII

b1.5.05
mWHGp AHCUHNIHHBI
LOOKYMEHT NOAMUCAH 3/IEKTPOHHOM
noanucbio
Ceprudukar: 36 22 ee ce 8d fd 1e 1d a3 ab
Brnanenew: Kusizea Mapus AniexcanpoBHa
PABOYAS ITPOT'PAMMA
JAucuunInHbI
(Monxy.st) PaguoioKanuoHHbIE CHCTEMBbI
PaspaboTuuk (u): VY TBepKaeHO Ha 3aceaHuy Kadeapsl
[ynexenko A.E. POC u TPO
DUO HaNMEHOBaHHE Kadeapsl
CTapIINHA IpernoaaBaTeilb mpoTokon Ne / or OF 09 2822
JOJDKHOCTDB y

3apenyrommii kadenpoit  POC u TPO

Yyu€Has CTEreHb,

3BaHme A JLO. Bogncosa
U

L7

F/

MypmaHnck
2022



IHosicHUTEALHAA 3aIIHCKA

OO0beM guctuIuiuHel 4 3.e.
1. Pe3yabTaThbl 00y4eHHUs MO JUCHUIJIMHE (MOIYJI0), COOTHECEHHBIC C WHIUKATOPaMHU
JOCTH>KEHUS] KOMIIETEHIIUH, YCTAHOBJICHHBIMH  00pa30BaTeIbHON MPOrpaMMon

Komnerenuun HNuaukaropsl Pe3yabTaTbl 00yueHus no
AOCTUKEHMSI AUCHHUILINHE (MOYJIIO)
ROMneTeﬂum“a1
MK-3 NA-1T1IK-3  TIpoBoaut | 3HATh:
Cnocoben OCYILIECTBIISATh | KOMIUIEKCHBIM — aHANU3 | CIIOCOOBI OpraHu3auu padoT
oOHapy)XeHHe, aHallu3 | | HEUCIIPABHOCTEH, 10 TEXHUYECKOMN
JUAarHOCTHKY omnpenensieT  TUIIOBBIE | SKCILUIyaTaluu
HEUCIIPaBHOCTEN BapHUaHThI pelieHus | cyoBbIX HaBUranuoHHbix PJIC
HEUCIIPABHOCTEH  NpH | YMeTh
skcrryaranuu POC HaxOJIUTh TUIIOBHIE BAPUAHTHI

pelieHus nmpooiem
TEXHUUYECKOH 3KCIUTyaTalluu
CYJOBBIX HABUTAI[MOHHBIX
PJIC; nporHo3upoBaTh
TEXHHUUYECKOE COCTOSIHUE
CUCTEM aHAJIOTOBbIX U
uudposeix PJIC

Baanern:

MpaBUJIaMU TEXHUYECKOM
AKCILTyaTalii OCHOBHBIX
THUIIOB CYJOBBIX
HaBHUTAIIMOHHBIX

PJIC; MmeTonamMu u npuemamu
0€e301acHO TeXHUUECKON
JKCIUTyaTalluu CyJIOBbIX
HaBurannoHHbIX PJIC

InK-9 na ITIK-9  Bener | 3nars: I[lpaBuna  BeneHus
Cnocoben OCYILECTBIIATH | KypHaI U (QOpMYJspbl | GOPMYISIPOB MO SKCILTyaTalluN
BEJICHUE pabouero | sxcrutyatupyembix POC | POC

(BaXTEHHOTO) JKypHaia YMmern: MPaBUIBLHO
6eperoBoro o0BeKTa oopMIIATH OTYETHYIO
paanoCBsI3u JTOKYMEHTAITHIO

Bananers: HaBblKaMHM BeIEHUS
KYPHAJOB II0 TEXHUYECKOU
skcrryatauu POC

2. CojaepskaHue JUCHHUILINHBI (MOTYJIs1)

Tema 1. O61iue cBeIleHUsI 0 PAINOJIOKANMOHHBIX CHCTEMAX

OcCHOBHBIE TOHATUS M ONpeAeNeHHs paauosiokanuu. [IpuHIunel, ¢usnyeckue OCHOBHI U
BH/JIbI PAJINOJIOKAIIUU. DKCILUTyaTallMOHHbIE XapaKTEPUCTUKH U TexHU4Yeckue rnapamerpsl PJIC.
Crioco6b1 0630pa npoctpancTa. O0o0IeHHas cTpykTypa 1 kinaccudukanus PJIC.

Tema 2. CurHajbl ¥ noMexy B paguoJ0KALUI
Bunpl 1 mMareMaTMdeckue MOJENIN 30HAUPYIOIIMX CUTHAIOB. OCHOBHBIE XapaKTEPUCTUKH
30HAMPYIOMUX CHUTHaJIOB. CIOXKHBIE CHUTHAJIBI M HMX XapaKTEPUCTUKH IIYMOB U IOMEX.

! Vkasbieatomes UHOUKamopbl OCMUXXEHUST KOMIemeHUul, 3aKkperieHHble 3a OaHHOU OucyurniIuHoU
(Modynem)



Cratuctuyeckre XapakTepUCTUKH LIYMOB. SIBJI€HHME BTOPUYHOIO M3IY4YEHMsI PAIAHOBOJIH.
OTtpaxkeHue, paccessHUE U MEePEeU3IydeHrue paiioBOJIH 00beKTaMU. PanonokalnoHHbIe TENH,
uX Kiaccu(uKkanus M XapakTepucTHk. D(deKkTuBHAS MOBEPXHOCTh OTpaxKeHHs (TUIOLIAIb
paccesinus ) ueneit. Buael paguocurnanos, npumensembix B PJIC.

Tema 3. O0Hapy:xeHHe PAIMOJTOKANMOHHBIX CHTHAJIOB

HanpHOCTh 00HapYykeHust u 30HbI BuauMoctu PJIC. JlansHocTh netictBus PJIC B cBoOOHOM
npocTpaHcTBe. BinsiHue oTpaxeHU OT MOJCTUJIAIONIEH MOBEPXHOCTU (BOJHOM, 3€MHOI) Ha
nanpHOCTh aeiictBus HPJIC. IlocTtaHoBka M MeTOJIMKA pEHICHUS 3aJayd ONTHUMAaJIbHOIO
OOHapyXeHHsI PaJAUOJIOKALIMOHHBIX CHUTHaNOB. CTaTUCTHUYECKHE KPUTEPUU ONTUMHU3ALUU
OOHapyXeHHs  CHUTHAJIOB. OnTumanbHOe — peliaroniee  MpaBUio  OOHApYyKEeHHe
JETEPMUHAPOBAHHOTO W KBa3WAECTEPMUHUPOBAHHOTO KOTEPEHTHBIX CHUTHAIOB Ha (oHe
Oemoro mnryma. OTHOILIEHUE MPAaBAONONOOMS M aNTOPUTM OJHOKAHAJIBHOTO OOHApY>KEHUs
CHUTHAJIa C M3BECTHBIMU NapameTrpamMu Ha (oHe KBa3uOenoro mryma. MeTojabl BBIYHUCICHHS
OTHONICHUS TPABIOINOA00US NMpPU OOHAPY)KEHUHU KOTEPEHTHBIX CHTHAJIOB CO CIy4alHBIMU
napamerpamu. OOHapyXeHHE CHTHAJIOB CO CIy4dailHON HawyaneHOW (hazoil. OOHapyxeHHe
CUTHAJIOB CO CIYYallHBIMU aMILTUTYIOW U HadalnbHOU (a3oil. OOHapyKeHHE HEKOTEPEHTHBIX
curHanoB. HekorepeHTHOE HAaKOIJIEHUE CUTHAJIOB.

Tema 4 MeToabl peaju3aluu pagnoaI0KAIHOHHBIX YCTPOICTB U CHCTEM
KoppensiironHnslii Merosr 00paboTku curHainoB. KoppensioHHbI 00HAapYXUTENb CUTHAJIOB
C TMOJHOCTBIO M3BECTHBIMU NapaMerpamu. QDUIBTPOBBIH MeTOA O0OpabOTKM CHUTHAJIOB.
BpeMmeHnHble 1 4aCTOTHBIE XapaKTEPUCTUKU (PHIBTPOB, COTIACOBAHHBIX C XapaKTEPUCTHUKAMU
curHanoB. MwmnynbcHas xapaktepuctuka (uiabtpa. CTpyKTypHBIE CXEMbI (UIBTPOBBIX
obHapyxwuteneit CornacoBanHble QUIBTPHI I 00pabOTKH PaIMOIOKANIMOHHBIX CHTHAJIOB.
CornacoBaHHbI€ (PUIBTPHI U1 KOTEPEHTHBIX MaueK PaJuOUMIIyIbCOB.

Tema S. OcnoBuble y3ib1 PJIC

PannonokanyionHbie UMIYJIbCHBIE MepeaaTdyuku. OcOOEHHOCTH MarHeTPOHHBIX T€HEPAaTOPOB.
MMy IbCHBI MOIYJISATOP ¢ HAKOMUTEIBHBIM KOHJIEHCATOPOM. MMITyJIbCHBI MOIYISATOpP €
HAKONUTENBbHON JHMHUENH. VIMIyJIbCHBIM JIMHEHHBIM MOIYIATOp. AHTEHHO-BOJHOBOJHBIE
yctpoiictBa (ABY) cynoseix HPJIC Tpe6osanust k ABY cynoseix HPJIC, ocHOBHBIE THIIBI
aHTeHH. llleneBble W JMH30BbIE AHTEHHBI. AHTEHHbIE NEPEKIIOYATENN. BBICOKOYACTOTHBIE
ra3oBble pa3psAHUKHM. Bpamaromuiics nepexos. VYmpouieHHas (QyHKIMOHaJbHas cXeMma
npuemHuka HPJIC ¢ OnokoM aBromaruyeckod moacTpoiiku  wactotel  (AITY).
[IpeoOpazoBanne uactoTel. Cmecutenun Ha CBY nuomax. ABTOMaTHYecKas IOJCTPOITKa
4acToTbl. BpeMeHHas  peryliupoBKa  ycuJieHHs. Manasg  TOCTOSHHas  BPEMEHH.
Jlorapudmuueckuit yCuanuTeNb.

Tema 6. U3mepuTeun 1aJIbHOCTH

®a30BbI€ JAIbHOMEPHI, YACTOTHBIE JaIbHOMEPHI, UMITYJIbCHBIE JaTbHOMEPHI

Tema 7. U3mepuTeu CKOPOCTH

Tema 8. PagnonesieHraTopsi

AMITTUTYIHBIE paTUOTIETICHTaTOPbI, (Da30BbIE MENEHTaTOPhl, MHOTOKAHATbHBIC TIEJICHTaTOPHI.
Tema 9. Ilomexu paguoJIOKAIMOHHBIM cHUcTeMaM M Oopn06a ¢ Humu. Buner momex PJIC,
METO/IbI OOPHOBI C AKTUBHBIMH U TTACCUBHBIMH ITOMEXaMHU

Tema 10. Bropuuna oOpaGorka paauosiokannoHHoii mHopmauuu. OOHapyXKeHHE U
conpoBoXxaAeHUE TpaekTopuid, cuctema CAPII

Tema 11. PaguonokanMOHHBIE CUCTEMBI PA3JIMYHOrO Ha3zHadeHHs. KocMuuyeckue CuCTeMbl
JMCTAaHIIMOHHOTO 30HIUpoBaHus, kopadbenbHbie PJIC, mereoponoruueckue PJIC

3. IlepeueHb y4eOHO-MeTOANMYECKOT0 O0ecnievyeHus] TUCHMILIUHBI (MOAYJIs1)
- MyJbTUMEAMIHBIE TPE3CHTAMOHHbIE MaTepHalbl MO JUCHUIUIMHE (MOMYIIIO)
IIpeJICTaBJIEHbI B 3J1EKTpOHHOM Kypce B DOUOC MI'TV;
- METOJMYECKHE YKa3aHUs K BBINOJHEHUIO J1a0OpaTOPHBIX KOHTPOJIBHBIX pPaldoT
IIpeJICTaBJIEHbI B 3J1eKTpOHHOM Kypce B DUOC MI'TVY;



4. ®oHJ OLEHOYHBIX CPEICTB MO TUCHUILIMHE (MOTYJII0)

SBnsiercs OTHEIBHBIM KOMIIOHEHTOM 00pa3oBaTeIbHON MPOrpaMMBbI, pa3padoTan B (opMme
OTJICIILHOTO JIOKYMEHTA, MpeicTaBlieH Ha odunuaabHoM caiite MI'TY B pasnene «udopmarus
1o 00pazoBaTEBHBIM MPOTrpaMMam, B TOM duciie agantupoBaHHbiM». DOC BKIIOYaET B ceOs:

- IepeyeHb KOMIIETEHINI ¢ yKa3aHHEM 3TaroB UX (OpMHPOBAHUS B MPOIECCE OCBOCHUS
JUCUHUILTAHBI (MOJTYJIs);

- 3a/1aHUS TEKYILEro KOHTPOJIS;

- 3aJ]aHUs TPOMEKYTOUHOM aTTECTaIUK;

- 3a/1aHUs BHYTPEHHEH OLIEHKH KauyecTBa 00pa30BaHMUS.

5. IlepeyeHb OCHOBHOI M JJOMOJTHUTEIbHOMH Y4eOHOI JJuTepaTyphbl (IIeUaTHBIC U3TaHUS,
AIIEKTPOHHBIE YUeOHBIE U3/1aHUs U (MJIN) PECYPChI AIEKTPOHHO-OMOINOTEYHBIX CHCTEM )

Ocnosnasa numepamypa:

1. PagnonokannoHHbie cucTeMbl. YUueOHHK TSt By30B. bakynes [1.A. U3n. 3-e, mepepad.
u gon. — M.: Pa-mnorexnuka, 2015. — 440 c., un.

2. PaanonokanMoHHble CHCTEMBI [DJeKTpoHHBINH pecypce] : yueOnuk / B. I1. bepapies,
E. H. T'apun, A. H. ®omun [u nap.]; mox obmr. pea. B II. bepapmesa ; pa3pa0. :llentp
oOyuaromux cucreM UHTK COVY, 2012. — 402 c., u.

3. CnpaBounuk 1o paguonokanuu / [Tox pen. M.W. Ckonnuka. Ilep. c¢. Auri. ITox o6mieit
pen. B.C. Bep6sl. B 2 kaurax. Mocksa: Texnocdepa, 2014. — 672 c.

/Jlonoanumensvhan numepamypa
1. CynoBsie paauoIoKaIlMOHHbIE CUCTeMBI : yueb. ams By30B / B. B. Adanacbes [u ap.];
[mox pen. FO. M. Ycrunosa] ; @enep. areHTcTBO MOp. U ped. Tpanci., DI'OY BIIO "Toc. mop.
akan. uM. C. O. Makaposa", Kad. panuonasurau. npubopoB u cucreM. - Cankrt-IletepOypr :
Bene-napa, 2009. - 364, [1] c. : un. - (bubanorexka CK® : CoBkomdior). - bubnuorp.: c. 334-
336. - ISBN 978-5-904726-05-8 : 563-00. 39.471.5 - C 89

6. Hpocbeccnonanbm,le 0a3bl JAaHHbIX U I/lH(l)OpMalII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

1) Unpopmayuonnas cucmema « EOunoe okno oocmyna K 00pazosameibHblM pecypcamy»
- URL: http://window.edu.ru

1. Hepeqeﬂb JHUIEH3MOHHOI0 ¥ CBOOOIHO pPacnpocrpansieMoro mnporpamMmmMmHOro
06ecneqemm, B TOM YMCJI€ OTCYECCTBEHHOI0 NIPOU3BOACTBA

1) Odgpucnwiit nakem Microsoft Office 2007
2) MatLab

8. Odecneyenne oCBOCHHA AUCHUILIMHEI JIHI ¢ HHBAIHAHOCTEIO 1 OB3

OObyuaromuecs u3 yrcina uHBanuAoB u uil ¢ OB3 obecnieunBaroTCs EYaTHHIMHU U (WIIH)
AIIEKTPOHHBIMU 00pa30BaTEeILHBIMU pecypcamMu B (popMmax, aganTHPOBAHHBIX K OTPaHUYCHHSIM
WX 3JJ0POBBA.

9. MaTepuajbHO-TeXHHYECKOEe O0ecneyeHHe JUCUUIIMHBI (MOAYJIsI) TIPECTaBICHO B
npuinoxenun k OIIOII «MaTtepualbHO-TEXHUYECKHE YCIOBUS peanu3anui 00pa3oBaTebHON
MIPOTPAMMBI» U BKIIFOYAET:


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

- yaeOHBIC ayAUTOPUHM [UISI TIPOBEICHHS Y4YEOHBIX 3aHATHH, MPETYCMOTPEHHBIX
IpOrpaMMoOil clieluaiuTeTa OCHALICHHBbIE OOOpYIOBAaHMEM M TEXHUUYECKUMHU CpPEICTBAMU
00y4eHus;

- IOMEIIEHUs  JUII  CaMOCTOSITeNIbHOM ~ paboThl  0Oy4YaroIIMXCS,  OCHAILEHHBIC
KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYCHHS K ceTh «IHTepHeT» U o0ecreueHueM
JIOCTYTIA K 3JIEKTPOHHOM HH(POpMAIIMOHHO-00pa3oBarenbHoi cpeae MI'TVY;

- maboparopuro __ 5116B

10. Pacnpenesienue TPyA0eMKOCTH 110 BHAaM Y4eOHOIi e TeJIbHOCTH

Tabmuua 12 - Pacnpenenenue TpynoeMKoCTH

. Pacrmipenenenne Tpy0eMKOCTH JUCIUTLINHBI (MOYJIs1) 110 hopMaM o0ydeHUs
Bun yuebnoit o Ourto- 3
3 qHast YHO-3a04Hast aoyHas
NeSITeNIbHOCTH B
Cemectp Bcero Cemectp Bcero | Cemectp/Kypce q;:(r)g
7 4acoB 4acoB [ 3
Jlexkuuu 26 26 6
[IpakTuueckue
3aHSITHS
JlaGopaTopHbie 18 18 8 8
paboThl
CamocTosaTenbHas
paGota 64 64 55 | 66 121
ITonroroBka k
IPOMEKYTOUHOM 36 36 9 9
aTTeCTalluu
Bcero yacos
M0 TUCIUIJIHHE 144 144
/ 13 HUX B opMme
NPAKTUYECKOM 18 8
[I0ATOTOBKH®
DOopMBI TPOMEKYTOUHOMN aTTECTAIIUU U TEKYIIETr0 KOHTPOJIS
OK3amMeH + +
3auet/3aueT c
OLICHKOU ) ]
KypcoBas  pabora
(IpoeKT) ) )

% Paspabomyukam Pl MOXHO y6upamb cmonbubl ¢ ¢hopmamu 06y4eHus, ecru AaHHas ¢hopma
peanusyemcsie MI'TY,

3

meKyuweco KOHmMpOJiad coomeemcemeyruwas CmpokKa MoXxem 6bimb ydaneHa

* [Ins sK3amMeHa OYHOU U OYHO-3a0YHOL ¢opmbi 0byyeHusi - 36 Yacos, Ons1 ak3amMeHa 3aoyHOU hopMbl

obyyeHus -

9 yacos, 01 3a4ema 3a04HoU ¢hopMbi 0byHeHuUs - 4 yaca.

lMpu omcymcmeuu euda y4ebHol OdesmenbHoCcMU, ¢hOPMbI MPOMEXYMOYHOU ammecmauyuu u

° OpeaHudyemcs npu peanu3ayuu y4ebHbix ducyunnuH (Modyned) rnymem nposedeHUss npakmuyeckux
3aHamul, rabopamopHbiX pabom U UHbIX aHaso2u4Hbix 8udo8 y4yebHoOU OessmesibHOCMU,
npedycmampusarowux yyacmue obyqaroujuxcsi 8 BbINofIHEHUU omaesibHbIX 3J1IeMeHmoe pabom,
cesizaHHbIX ¢ 6ydywel npogeccuoHasibHOU dessmeslbHOCMbHO.

lMpakmuyeckasi nodzomoska Moxem eknodamb 8 cebs omoeribHble 3aHAMUST JIEKUUOHHO20 muna,
komopblie npedycmampusarom nepedadvy y4yebHoU uHgopmayuu obyyarowumcsi, Heobxodumol Ons
rocnedyou,e20 8bINoIHEHUs1 pabom, ces3aHHbIX ¢ bydyuiel npogheccuoHaibHOU 0essmesibHOCMbIO.



KonunuectBo
pacyeTHo- 1 1
rpagudecKkux padboT

KonmuectBo
KOHTPOJIbHBIX -
pabor

KonnuectBo
pedeparon

KomnnuectBo 3cce -

Ilepeuennb JJadopaTopHbIX padoT mo popmam oﬁyqeﬂnﬂ6

Tembl J1a0opaTOpHBIX padoT

1 2

Ounas gpopma

HccnenoBaHue TaKTUKO-TEXHUYSCKUX XApPaKTCPHUCTUK PJIC

HccnenoBanue curHajioB ucnosiab3zyemsix B PJIC

Hccnenoanue DIIP pasnuynbIX 1eneil npoctoil KoHpUrypamuu

HccnenoBanme paboTel 0OHApYKUTENEH CUTHAJIOB

Wccnenosanue ceoticts antenu PJIC

HccnenoBanue paboThl CUCTEMBI BTOPUYHONW 00paOOTKH PaaroIOKaAMOHHOM
nHbOpMauu

o OB WN|F-

3aounas ¢popma

HccnenoBanme DIIP pasnnysbIX 1ieneil npocToil KOHGHUTYpanuu

HccnenoBanme paboTel 0OHApYKUTENEH CUTHAJIOB

Uccnenosanue cBoiictB antenH PJIC

HccnenoBanue paboThl CHCTEMBI BTOPUYHON 00pabOTKH painoIOKAIIMOHHOM
uHpopMauu

B [ WIN(F

® Ecnu nabopamopHbie pabombi He npedycMompeHb! y4ebHbIM naaHoM, mabnuya Moxem 6bimb
yOaneHa
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