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Bunp! koHTpONIs B cemecTpax:

3K3aMEHBI 7 PI'P 7
3a4eThl 6

PacrlpezleJIeHne YacCoB JUCHMILIMHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 6@3.2) 7 4.1)

Kypee>) Uroro

Henens 18 4/6 18

Bun 3anaruit I PIT v PIT vII PIT

Jlexuun 16 16 16 16 32 32
JIaGopaTopHble 32 32 16 16 48 48
IIpakTnyeckne 16 16 16 16
K3 0,15 10,15 2,3 2,3 2,45 2,45
KA 0,4 0,4 0,4 0,4
HUroro ayna. 48 48 48 48 96 96
KonrakrtHas pabora 48.15 |48.15 |50,7 50,7 98.85 98.85
Cawm. pabora 51 51 68,6 68,6 |119.6 [119.6
Yacsl Ha KOHTPOJIb 8,85 |[8,85 |24,7 24,7 |33.55 33.55
HUroro 108 108 144 144 252 252




1. IEJTM OCBOEHUSI IV CLIUIIJIMHBI (MOLY.JI5T)

1.1|®opmMupOBaHHE KOMIIETCHIIMI B 00IACTSIX CTPYKTYPBI alllapaTHBIX U apXUTEKTYPbl IPOTPAMMHBIX TUIATQOPM YCTPOHCTB
CBSI3U C 00BEKTaMU CHCTEM YIIPABICHUS KEJIE3HOIOPOKHOTO TPAHCIIOPTA, IPOSKTUPOBAHUS, OTIAIKU CUCTEMHBIX U
MIPUKJIAAHBIX TIPOrPAMMHBIX IPOAYKTOB M CTAaHAAPTOB MH(OPMAIIOHHOTO B3aUMOEHCTBHS YCTPOICTB CBA3HU € 00BEKTaMH,
aHaJIM3a METPOJIOTHYECKUX XapaKTEPUCTHK U TEXHOJIOTUH 3(P(PEKTUBHOTO MPUMEHEHUS YCTPOUCTB CBS3H C OOBEKTaMHU B
3a7avax ’KeIe3HOIOPOKHOTO TPAHCIIOPTA

2. MECTO JUCHUIIJIMHBI (MOAY.JISI) B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOT'PAMMbI

Hukn (pazgem) OI1: |Bl.B.O6

3. KOMIIETEHIINHN OBYYAIOIIETI'OCsl, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHbBI
MOAYJIs)

OIIK-2 CnocoOeH NOHUMAaTh IPUHIUIILL pA0OTHI COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOIOIUI U IIPOIPAMMHBIX CPE/ICTB, B TOM
9HCIIe OTEYEeCTBEHHOTO IPOU3BOICTBA, H UCIIONB30BaTh UX IIPHU PEIICHNUS 3a/1a4 MPo(eCCHOHAIBHON IesSTeIbHOCTH;

OIIK-2.2 [IpumeHnsieT coBpeMeHHbIe HH()OPMAITIOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH JUTS PEIeHus TPOo(eCcCHOHANBHBIX 3a1a4

OIIK-2.3 AnanusupyeT 3pHeKTHBHOCTD UCIIOIb30BaHUs IPO(ECCUOHAIBHO OPUEHTUPOBAHHBIX AIIAPATHBIX U IPOIPAMMHBIX CPEJCTB
COBpPEMEHHBIX HH()OPMAIHOHHBIX TEXHOJIOTHI, MOOMIBHBIX MPUIIOKEHNH, CEPBICOB K pecypcoB ceTi MHTepHEeT Juls CONPOBOXKACHNS
npodeccuoHanbHON AEATENbHOCTH

4. CTPYKTYPA U COJAEPKAHUE JTUCIHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHMe pa3jiesioB U TeM /BUJ 3aHATHS/ Cemectp / | Yacos | IIpumeuanue
3aHATHS Kvne

Pa3gen 1. OcHoBHBIE MapaMeTPbI M XapPaKTEPUCTHKHU YCTPOICTB CBA3M €
00beKTAMHU CHCTEM yNPaBJIeHUS

1.1 TexHonoruu c60pa JaHHBIX Ha JKEIE3HOL0POKHOM TPAaHCIIOPTE. 6 2
Knaccudukamus ycTpoicTB CBSA3H C 00EKTaMHU CHCTEM YIIPaBICHHS.
IlenTpanu3oBaHHbIE U PacIpeICICHHbIC YCTPONUCTBA CBSI3U C 00BEKTAMH CUCTEM
yIpaBJICHHUS U 00J1aCTH UX npuMeHeHus /JIex/

1.2 OCHOBHBIE XapaKTEPUCTHKHU YCTPOHCTB CBSI3U C 00BEKTaMHU U CTPATETHUS X 6 2
BbIOOpa /JIek/

1.3 W3yyenue pacnpeeneHHbIX cucTeM cOopa JaHHBIX HAa OCHOBE MOJYJIEH 6 4
ADAM- 4000 /J1a6/

1.4 W3zydenue pacrpeeneHHbIX cucTeM cOopa JaHHBIX Ha OCHOBE MOJYJIeH 6 4
ADAM- 6000. BBog cumBosbHOI nHpopManun /J1ab/

1.5 Wzyuenue nakera rpaduyeckoro nporpammupoBanust ADAMVIEW mns 6 4

cemeiictBa monyneit ADAM /JIa6/

Paznen 2. U3mepurtenbHble mpeodpa3oBaTesid U UX XapaKTEPUCTHKH

2.1 Mertob! U cpecTBa u3MepeHus pusndeckux BenurH. OCHOBHBIC TEXHHUECKHE 6 2
XapaKTePUCTUKU U3MEPUTEIbHBIX IIPeoOpa3oBaTeiell: ypaBHEHUE
npeoOpa3oBaHus, rpafyupOBOYHAsI XapaKTEPUCTUKA, TyBCTBUTENBHOCTD. /JIek/

2.2 MopenupoBaHue AeTEpPMUHUPOBAHHBIX cUrHaoB /JIa6/ 6 4

2.3 MopenupoBaHue TUCKPETHOTO npeodpasoBanus Oypwe /J1a6/ 6 4

Paznen 3. Knaccudukanus norpemrHocteil n3MepuTeIbHbIX
npeodpa3oBarelieil 1 MeTOIbI YMEHbLIEHHUS MOTPeIHOCTeii

3.1 ITorpemrocTu cpenctB n3mepenus. CTaTudeckas U AHHaAMAYeCKasl IIOTPEITHOCTH, 6 2
OCHOBHAs1 M JIONIOJIHUTENIbHBIE TOrpelHOCTH. CrcTeMaTuiecKkas U cirydaiiHas
COCTaBIISIIOIINE OCHOBHO MOTPENIHOCTH. MeTobpI KOPPEeKIUH HeJTMHEHHOCTEH
CTATUYECKUX XapaKTePUCTHK U3MEPUTENbHbBIX TpeodpasoBarteneit /Jlex/

32 JlMHaMuYecKre XapaKTEepUCTUKH H3MEPHTENBHBIX ITpeo0pa3oBarTeneii: 6 2
nepenaTovyHas GyHKIHNS, KOMIUIEKCHAs 4yBCTBUTENbHOCTh, AUX, OUX,
Iepexo/IHas XapaKTepUCTHKA, TUHAMUYECKas IIOrPelIHOCTh MeTo 1bl KOppEeKIUU
JUHAMUAYECKHUX XapaKTEePUCTUK U3MEPUTENBHBIX peoOpasoBateneii /Jlex/

33 CucreMa yJaJeHHOTO BBOJIA M BBIBOJIa aHAJIOroBoW uHdopMmarmu /J1ad/ 6 4
34 CucreMa yIaJeHHOro BBOJIa M BbIBOoja 1 (ppoBoii nHpopmaruu /J1ad/ 6 4
3.5 Cucrema yaaneHHOro BBOJa BpEMEHHOM U 4acToTHOU uHbopManuy /J1ad/ 6 4

3.6 KoHTposb Temreparypsl Ha yIaIEHHOM 00beKkTe aBToMaTu3anuu /J1ab/ 6 2




Pa3nen 4. TexHuueckue U NPOrpaMMHBIE CPEICTBA YCTPOICTB  CBSI3M C
00beKTaMHU CUCTEM yIpPaBJIeHUs

4.1

CTpyKTypa TEXHHYECKHX CPEICTB CHCTEM cOopa nHpopManuu. JaTunku
aBTOMAaTHU3UPOBAHHBIX CUCTEM, OCHOBHBIC IIOHSTHS, ONPEAEIICHUS,
XapakTepucTHKH. OCHOBHBIE THIIBI JATYUKOB CHCTEM cOOpa MH(GOpPMaluy Ha
JKeJIE3HOJJOPOKHOM TPAHCIIOPTE: PE3UCTUBHBIE TATUUKU
(TOTEHIMOMETPUYECKHETEPMOMETPHI COITPOTUBIICHHS, TCH30AATUHKH ).
[IpenmymiecTBa MOCTOBBIX CXEM BKJIIOYEHHUS 1aTUUKOB /Jlex/

4.2

OCHOBHBIE TUIIBI IATYUKOB CUCTEM cOOpa HH(POPMALIUH HA JKEJIE3HOIOPOKHOM
TPaHCIOpPTE: UHAYKTUBHBIC U EMKOCTHbIE JATYUKH, T€HEPATOPHbIE AaTYUKU
(Tepmomnapsl 1 HUHAYKIHMOHHbIE). HasHaueHne, KOHCTPYKIIHSL, CXEMbI BKJIIOYESHHSI.
MeTo51 KOMITEHCAIIMU TEMITEpaTyphl X0JI0HoTo cnas /JIex/

43

Amnanoro-iudposbie ipeodpazoBaren. OCHOBHbBIC TEXHHUECKUE XaPAKTEPUCTHKA
Y TIPUHIHUIBL paboThI /JIex/

44

Ludpoananorossie npeodpasosatesnn. OCHOBHbIE TEXHUYECKUE XaPAKTEPUCTHKI.
IMpunuuns! padotsr /Jlex/

4.5

KoMMyTaTops! H3MepHUTENbHBIX CUTHANOB. CTPYKTYpHBIE CXEMbl KOMMYTAaTOPOB,
KOMMYTHUPYIOIIUE 3JIEMEHTHL. Y CUIIMTENN BEIOOPKU — XpaHEHHs, H3MEPUTENU
aMIUIUTYABl OJMHOYHBIX UMITYJIbCOB, U3MEPUTENbHbIC ycuuTenu. /JIex/

4.6

IporpammupoBanue OPC-cepBepa ais yaanéunoro coopa naHHbix /J1ad/

4.7

MOHHTOPUHT MapaMeTPOB TEXHOIOTMIECKOTO MPOIIecca ¢ UCIIOIb30BAHHEM Web-
Texuosoruii /J1ab/

4.8

MognenupoBanue padotst ALIT u ITATI /J1a6/

4.9

Wzyuenue cucreM cOOpa JaHHBIX HA OCHOBE MHKeHepHoro nakera LabVIEW
/J1a6/

4.10

Brruncrienre 3ak0HOB pacrpeeneHus ciy4aifHbix npoueccos /I1p/

4.11

Onepanus ceeptku /TIp/

Paznen 5. MeToas! u aJIrOpuTMBI 00paGOTKH pPe3yabTaTOB H3MepeHuil

5.1

MeTonbl NOBBIIIEHH TOYHOCTH CPEACTB U PE3YJIBTATOB U3MEPEHN MeTton
HauMEHPIINX KBAIDATOR, ero Monuduxaimy /Jlex

5.2

MeTozb! ¥ anropuTMbl ONPEAEICHUS CUTHAJIOB B Y3/1aX 00BEKTOB, HEJOCTYITHBIX
JUIS IPAMBIX U3MepeHuit /Jlex/

53

Mopenu 00BbEKTOB yIIpaBIeHHs B BUAE JTHHEHHBIX IUCKPETHBIX cucteM /IIp/

5.4

Onucanue JIJIC Bo BpeMeHHOi! o6nactu /I1p/

Pazznes 6. MeToabl H aIrOPUTMBI OINIpe/ieIeHHs] IAPAMEeTPOB CHTHAJIOB

6.1

Oomue cBeneHus o curxanax. Kimaccudukanus curnanos. HenpepbsiBHble,
JVCKPETHBIE M IU(PPOBBIE CUTHAIBL. XapaKTePUCTUKH CUTHAIOB DOpMBI
IpeJcTaBIeHusl curHaios. [IpencTaBienne curHanoB BO BpEMEHHOW U 4aCTOTHOM
obmactsax.IIpeo6pazoBanne Dypoe. [Ipumepsr pacdera npeodpazoBanus Dypse.
CaoiicTBa nnpeobpazoBanus Dypoe /Jlex/

6.2

KoppensuuonHblit aHaimn3. ABTO- U B3aUMHasi KOPPEIAIHOHHbIe QyHKIUH. CBs3b
MEXIY KOPPEIALMOHHBIMU QYHKIMSIMHU M CIEKTpamu curHainoB Ciy4aiiHbie
CHUTHAJIBI ¥ Mporiecchl. Mosenu cityyaifHbIX nporeccoB. CTaliMoHapHbIe U
IproJuyecKue ciryyaiHple npoueccsl. MaTreMaTHueckoe 0KUaHue, JUCTIepCus U
CpelHEKBaJpaTUUHOE OTKIOHeHUE /JIex/

6.3

BeposTHOCTHBIE (()YHKIMOHAIBHEIC U YHCIIOBBIC) XapaKTEPUCTHKH CITyJaifHBIX
MPOLIEeCCOB. 3aKOHBI PaCIPEEIICHNUs CIIyIaliHbIX TporieccoB. Teopema Bunepa-
XuHuMHa Dinai3uHrosslii 3¢ ek, pacrekanue crekrpa U 3QHeKT KBaHTOBAHUS
B mudpoBbix cucremax. lllymer kBanToBanus /Jlex/

6.4

MHorockopocTHas 00paboTka curaanos. [IpopexuBaHue, THTEPIIOAIHS,
nepenuckperusanus. /Jlex/

6.5

MOZ[GJ'IPIpOBaHI/Ie ITYMOIIOAABJICHUS B U3MEPSACMbIX CUT'HAIaX /J1a6/

6.6

Onucanue JIJIC B wacrotHoit obnactu /I1p/

6.7

Onucanue JIZIC B z obnactu /Tlp/

Pazpnen 7. OcoGeHHOCTH NPpUMEHEHHs YCTPOICTB CBSI3U ¢ 00beKTaMHU HA
’KeJIe3HOOPOKHOM TPAHCIIOPTe




7.1 Opranu3anus cucreM cOopa JaHHBIX Ha 0cHOBE Moaysieii ADAM.Uutepper 7 2
Bemei /JIex/

7.2 CucreMsl cOopa 1aHHBIX Ha ocHOBe Web-TexHonorui. [IpombIiieHHbIH 7 2
uHrepHer /Jlex/

7.3 becnpoBoaHble ycTpoiicTBa cBsi3 ¢ 00bekTamu. /JIex/ 7 2

7.4 CrieKTpalbHBIN aHAJK3 - HerapameTpuueckue metoast /TIp/ 7 2

7.5 CrnexTpanbHbIi aHAIM3 - HapaMeTPUYECKUE METOIBI .  AJAITHBHBIC METObI 7 2

00DPa0OTKH CUTHAJIOB 1o

Pazpnen 8. CamocTosiTesibHast paGoTa

8.1 IMoxnroroska k sekiusm /Cp/ 6 16
8.2 IonroroBka k 1abopaTopHbiM padotam /Cp/ 6 35
8.3 [TonroroBka k 3auety /Cp/ 6 8,85
8.4 IMoxroroska k sekiusm /Cp/ 7 16
8.5 IonroroBka k 1abopaTopHbiM pabotam /Cp/ 7 16
8.6 IToaroroBka k mpakTudeckuM padoram /Cp/ 7 16
8.7 Ionroroska PI'P /Cp/ 7 20,6

Pa3nen 9. KonTakTHbIE Yachl HA ATTECTANUIO

9.1 K5 6 0,15
9.2 KA 7 0,4
9.3 KD 7 2,3
9.4 Kontposnp 6 8.85
9.5 KonTpons 7 24.7

5. OHEHOYHBIE MATEPHUAJIbI

OueHouHblE MaTepUabl Ul IPOBEICHUS IPOMEXYTOYHON aTTecTallul 00y4aloIUXCsl IPUBEJECHBL B IIPUIOKEHUH K paboueit
MIporpaMMe JUCLIMILUIMHBL.

@DopMbl ¥ BUJIbI TEKYILET0 KOHTPOJIA 0 JUCHUIIIMHE (MOYJI0 ), BUABI 3aJaHUil, KpUTEPUH UX OLIEHUBAHUSL, pacupeiesieHue 6anaoB Io
BH/IaM TEKYILETO0 KOHTPOJISI pa3padaThHIBAIOTCS MPENoAaBaTeNIeM AUCIUIUIMHEI C yUeTOM €€ CIeM(UKH U JOBOIITCS 0 CBEACHHS
00y4aloIuxcs Ha NEPBOM yueOHOM 3aHITUH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISIETCS IPenoaBaTeseM JUCIUILIMHEL (MOIYJIs), KaK IIPAaBUIIO, C HCIONB30BaHIEM
OUOC unu myTeM NpOBEPKU MUCbMEHHBIX pabOT, IPEAyCMOTPEHHBIX PA0OUUMU IPOrpaMMaMH AUCLUILINH B pAMKaX KOHTAKTHOM
paboTHI M CaMOCTOSTENBEHOM PaboThl 00ydaromuxcs. [ GUKcupoBaHHs pe3yIbTaTOB TEKYILETO KOHTPOIS MOXKET HUCIIOIb30BAThCS
OUOC.

6. YYHEBHO-METOIMYECKOE I TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOY JISI)

6.1. Pexomenyemas qutepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTODEIL, 3arnaBue Wsnarensc On. aagpec
COCTABUTENHN TBO. TOJI
JI1.1 |benoromnos 1O. N. HNudopmanmonHoe obecrieueHre yrpaBacHUs Upxytek: |https://e.lanbook.com/book/157889
mpoleccaMmu NepeBo3okK: yueOHoe nmocodue UpI'VIIC,
2018

6.1.2. JlonoHuTEILHAS JUTEpPaTypa

ABTODEI, 3arnaBue Mznarensc Dn. anpec
COCTABUTEIN TBO. QI



https://e.lanbook.com/book/157889

J2.1

Bacunses @. I1., MeToap1 OITUMU3ANNN: YISOHUK U MMPaKTUKYM Uit |MockBa: https://urait.ru/bcode/450435
ITotamos M. M., BY30B IOpaiir,
bynmak b. A., 2020

Aprembena JI. A.,
Bacunsena @. I1.

6.2 Un¢opManmoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble NP O0CylIeCTBJIeHHH 00pa30BaTeJIbHOI0 NMPoLecca Mo JUCIUILIHHE

(MonyJ10)

6.2.1 IlepeyeHb JHLIIEH3HOHHOT0 U CBOOOJHO PACIIPOCTPAHSEMOr0 IPOrPaMMHOI0 00ecneYeHHs

6.2.1.1

Microsoft Windows

6.2.1.2

Matlab 14

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U UH(OPMANMOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1

basa kuur u nyonukanuit DnektponHon oubnuorexku "Hayka u Texuuka'- http://www.n-t.ru

6.2.2.2

Kpymnueiimmii BeO-cepBuc it XocTuHTa [ T-NPOEKTOB U MX COBMECTHOH pa3paboTku- https://github.com/

6.2.2.3

[opTan mis pa3pabOTYMKOB AIICKTPOHHOW TEXHHUKH: http://www.espec.ws/

6224

Baza nanubix «bubnuoreka nporpammucta» https://proglib.io/

6.2.2.5

KOHcyHLTaHT IIFOC

6.2.2.6

HNudopmarmonnas cucrema 'APAHT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIUIIJIMHBI (MOAYJIS)

7.1/ Y4eOHble ayTUTOPUH LTS TPOBEICHHS 3aHATHI JIGKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIICIIHATM3UPOBAHHON MEOEIbIO 1
TEXHHYESCKUMHU CPEICTBAMU OOYUCHUS: MyJIbTUMEANNHOE 000pyIOBAaHKE [UIS TPEAOCTABICHUS YUeOHON nHpopMauu
OOJIBIION ayAUTOPHU W/HITH 3BYKOYCHIIMBAtoIee 000py10BaHHE (CTAMOHAPHOE HITH IIEPEHOCHOE).

7.2|YueOHbIe ayAUTOPUH AJIsI TPOBEACHHS 3aHATHIH CEMHHAPCKOTO TUIIA, IPYIIIOBBIX M MHIUBUAYATbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH aTTeCTallNH, YKOMIUICKTOBAHHBIE CIIELMANIN3HPOBAHHON MEOENBIO U TEXHUYECKUMHU
CpelCcTBaMH O0YUYCHUS: MyIbTHMEUITHOE 000pyJOBaHIE /MM 3BYKOYCHIMBAOIIee 000PYL0BaHUE (CTALIMOHAPHOE WITH
MEPEHOCHOE)

7.3 |IlomereHns A7l CAaMOCTOSITENBHON paboThI, OCHAIIEHHbIE KOMIIBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MOJKIIIOUEHUS K
cetn "MHTEepHET" M 00ECIIeYeHNeM IOCTYIIa B IEKTPOHHYIO HHPOPMAIOHHO-00pa30BaTeNbHYIO Cpely YHHBEPCHTETA.

7.4|TTomenieHus UTst XpaHEHUsS! ¥ POQUIAKTUYECKOTO 00CITy)KUBaHHsI y4eOHOTO 000PYI0BaHHS

7.5|Y4eOHble ayTUTOpUH [T IPOBECHHS J1a00PATOPHBIX Pa0OT YKOMIUIEKTOBAHbI CHIELIMAIM3UPOBAHHON MeOEbIO U

TEXHUYECKUMH CPEJCTBAMHU 00y4eHHs: HOyTOYKH MIIM KOMITBIOTEPHI, IOAKII0YEeHHbIE K JoKkanbHOH cetn Caml VIIC.



https://urait.ru/bcode/450435

