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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | @opmupoBaHue NpohecCHOHANBHBIX KOMIIETEHITHH, CIOCOOCTBYIONINX PEIICHHIO MPO(eCCHOHANBHBIX 3a1ad B 001acTu
PETBCOBBIX LIENel ¥ aBTOMATHYECKON JIOKOMOTHBHOM CUTHAJIM3AIMH C LIENbIO IPUMEHEHHUS UX B MPO(ecCHOoHaIbHOM
JESATEILHOCTH, a TAKKE ITOJITOTOBKH 00Y4aIOMINXCsl K OCBOCHHUIO JUCIUILIMH "ABTOMATHKA U TeJIEMEXaHNKa Ha
neperoHax", "CTaHLIMOHHbIE CUCTEMbI aBTOMATUKH U TeJIeMeXaHUKH", "MUKpOIIPOLECCOPHBIE U MUKPOIIEKTPOHHBIE
CHCTEMBI CTAaHIIMOHHOIT aBTOMAaTUKH", "MUKPOIIPOIIECCOPHBIE 1 MUKPOIEKTPOHHBIE CUCTEMbI IEPETOHHOW aBTOMATHKH"

2. MECTO JUCHUAIIIMHBI MOAY.JISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOTI'PAMMBI

[uxn (pasznen) OIT: | b51.B.03

3. KOMIETEHLIMU OBYYAIOILIETOCSI, POPMHUPYEMBIE B PE3VJIbTATE OCBOEHHUS JUCLIUTLTNHBI
(MOZYJISA)

[IK-1 CriocoGeH BBITONHATE PaOOTHI [0 IPOSKTHPOBAHUIO, MOHTAXY, TEXHUYECKOMY 00CITy)KHBaHUIO, PEMOHTY, PEKOHCTPYKIUU H
MOJIEpHU3AIINU 000pyIOBaHUs, YCTPOUCTB U cucteM JKAT

ITK-1.2 Yuraer 1 aHATIM3UPYET CXEMBI, TPOM3BOANUT PacueT PeKUMOB pabOTHI PETLCOBBIX Ienei

17.017. Ilpodeccuonansusiii crangapt "PABOTHHUK 11O OBCIIY KUBAHUIO U PEMOHTY YCTPOUCTB
KEJE3HOJAOPOKHOM ABTOMATHUKH U TEJJEMEXAHUKH", yTBep:KA¢HHbII npuKka3zoM MUHHCTEPCTBA TPYIa U
counaabHOM 3amuThl Poccuiicko Menepanuu or 23 okradps 2015 r. N 7721 (3apeructpupoBad MUHHUCTEPCTBOM IOCTULHMH
Poccuiickoii ®egepanuu 13 nHoss6ps 2015 r., perucrpannonnsrii N 39710)

IIK-1. E. Ilognepxanue B uCIpaBHOM cOCTOSTHUU 00opynoBanus U ycTpoiicTB CLIb JKAT Ha CKOPOCTHBIX U BEICOKOCKOPOCTHBIX
y4acTKax >KeJIe3HOOPOKHBIX IMHUH 1-r0, 2-ro Kiacca

E/01.6 O6ecnieuenne npaBUIIbHON SKCINTyaTalllk, CBOEBPEMEHHOTO U KaYeCTBEHHOTO PEMOHTA M MOJICPHU3AIINH 0OCITY’)KHBaEMOTO
obopynoBaHusi, ycTpoicTB U cucteM KAT

B pe3yabTaTte ocBOeHUsI TMCHMIIMHBI (MOAYJIs1) 00y4Yalouiicst 10J2KeH

3.1 |3narh:

3.1.1 | ycTpoi#icTBO, MPUHINT ACHCTBUS, TEXHIYECKUE XapaKTEPUCTUKN U KOHCTPYKTHBHBIE OCOOCHHOCTH PEITbCOBBIX IIETIEH,
METOJIbI pacueTa peabCOBBIX LETeH, CXeMBI TOCTPOEHHS U PabOTHI Pa3IMUHBIX TUIIOB aBTOMAaTHYECKOH IOKOMOTUBHOM
CHUTHAJIM3aIMH, TIPUHIHUIIEI IIOCTPOCHUS KIACCH(UKATOPOB COCTOSTHUH PelTbcOBOH JIMHUK LU(POBOIT 00paboTKOit
nHpOpManyH; MUPPOBEIE HHCTPYMEHTHI IS BBITOIHEHHS Pa0OT MO TEXHHUECKOMY 0OCITy)KHBaHHIO PEITLCOBBIX IIETEH ¢
IIPUMEHEHUEM TEXHOIOIUU JONOJIHEHHON PEalbHOCTH

3.2 | YmeTh:

3.2.1 | BBIOJHATH aHAJIU3 CXEMHBIX PELIEHUN PENIbCOBBIX LIENIEH, TPOU3BOAUTE PACUET PEIbCOBBIX LiETEH, aHATU3UPOBATh BUJIBL,
MPUYUHBI BOSHUKHOBEHHSI HECOOTBETCTBUI (DYHKIIMOHHPOBAHUS U TEXHUUECKUX OTKa30B PETbCOBBIX Liemeil u
aBTOMATHUUYECKOH JIOKOMOTHBHON CUTHAITM3ALIUH, YATATh AEKTPUUECKHE CXEMBI 0OCITYy’)KHUBAEMOT0 000pY10BaHHUS;
CHHTE3MPOBATh KIACCU(PHUKATOPHI COCTOSHUI PENbCOBOH JIMHUU ¢ 00yIaeMBIMH PEIIArOIIUMH (QYHKIMAMHE, aHATH3UPOBATh
MH()OPMAIHIO IO TEXHIYECKOMY OOCITY’KHBAaHHUIO PEITLCOBBIX LIETeH ¢ y4eToM HH(OPMAIHH, TOCTYHAOMIEH OCPEICTBOM
TEXHOJIOTHH JOTIOIHEHHOHN peanbHOCTH

3.3 | Baagern:

3.3.1 | aHanm3a (YHKIIMOHUPOBAHHUS PEITBCOBBIX LEMEl B PA3IMYHBIX PEKUMAX U YCIOBUSX, PAcdeTa PeKUMOB PabOTHI
PENBCOBBIX LETIeH, aHAIN3a BUOB, IPUYMH BOSHUKHOBCHUS HECOOTBETCTBUH (DYHKIIMOHHPOBAHUS M TEXHUYECKUX
OTKa30B IIPUOOPOB U YCTPOHCTB aBTOMATHKH, HABBIKAMH MOCTPOEHHUS KIaCCU(PUKATOPOB COCTOSHHUI PENBCOBOM JIMHUH C
00yJaeMBIMH PEIIAoNMH (QyHKIUSIMHA

4. CTPYKTYPA 1 COAEP KAHME TUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuanue

3aHATHS / Kype

Pazgen 1. O61mue cBeieHUS 0 PeIbCOBBIX Hemax

1.1 AmmapaTypa pelbCOBBIX IIENeH U UX OCHOBHBIC XapaKTePUCTUKH /JIek/ 5 2

1.2 VcTouHuKN UTaHUS penbcoBhIX Hemnei /Cp/ 5 4

Paznen 2. OCHOBBI TeOpPHH PeTbCOBBIX Hemeit

2.1 PexxuMbl paboTHI peNbCOBBIX Iereil. CXeMBbl 3aMeIIeHNs peIbcoBOi eru. /JIex/ 5 2
2.2 [lepBuuHbIE TapaMeTPHI pesibcoBO Lenw. /J1ad/ 5 2
2.3 Pacder HopMasbHOTO pekuma /J1a6/ 5 2
24 Pacuer mryaToBOTO pexuma /J1ad/ 5 4

2.5 Pacyer xoHTpOJIEHOTO pexnMma /JTab/ 5 4




2.6

Pacuer pexxuma AJICH /J1a6/

2.7 OCOOCHHOCTH PENTBCOBBIX LiEHel 0e3 U30IUPYIONIHX CTHIKOB /JIek/

2.8 ITapameTpsI pebCOBOTO YETHIPEXTOTIOCHUKA. /JIab/
Pasnen 3. PesibcoBble Henu NPH 31eKTPOTATe MOCTOSTHHOIO TOKA

3.1 PernbcoBast mens YMCI0BOI KOIOBOW aBTOOIOKUPOBKY /JIek/

3.2 CrannuoHHbIe ()a309yBCTBUTENBHBIE PENbCOBBIE 1enu yacToToi 50 I /Jlex/

33 OIHOHHUTOYHBIC PENTbCOBBIC Ienn YacToTor 50 I' /JIex/
Pa3nen 4. PesibcoBble eNMH HA YYACTKAX € IEKTPOTSATO0l NMepeMeHHOr0 TOKa

4.1 OcobeHHOCTH pabOThI PENTbCOBBIX Iemnei /JIex/

4.2 Konossie penbcobie nieru /Cp/

43 CraHnuoHHbIe ()a309yBCTBUTENBHBIE PEBCOBBIE IIeTH YacToToi 25 ' /Jlex/
Paznen 5. OcoOble BUBI peJibCOBBIX Liemneit

5.1 PenbcoBsie e 63 H30IHPYIOMUX CTHIKOB /JIex/

52 PazBeTBIICHHBIC PENILCOBBIC LIEITH HA CTaHIMAX /JIex/

53 T'opounsie penbcoble nienn /JIex/

54 PenbcoBble Lenu KOHTPOJIsl cCBOOOIHOCTH MEPEroHa U Y4aCTKOB MPHOIMKEHUS K
nepee3naM u ctannusam /Cp/

5.5 ®a304yBCTBUTENBHBIE PENILCOBBIC IETH YacToToi 25 ' anist cTaHumii
cteikoBanus /Cp/
Pa3zpnen 6. Texuuueckasi IMarHOCTHKA PeJIbCOBBIX Henei

6.1 IIpoBepka UCIIPAaBHOCTH CTHIKOBBIX coexuHuTenei /I1p/

6.2 IIpoBepka UCTIPAaBHOCTH U3OJIUPYIONINX SJIEMEHTOB PENIbCOBBIX tenei /I1p/

6.3 IIpoBepka yepenoBaHuUs MONSAPHOCTH B pebcoBbIX Hemsix /I1p/

6.4 H3MepeHne MyHTOBOM 1yBCTBUTENBHOCTU U COTIPOTUBIICHUS H30JILIUH
penbcoBoit nuauM /J1ab/

6.5 PerynmupoBka penbcoBbIx 1erneit /J1ab/

6.6 AHaJn3 HaJIeKHOCTH PeNbCOBBIX nenei /T1p/
Paznen 7. @®yHKIMOHAIBHBIE CXeMbI CHCTEM aBTOMATHY€CKOM
JIOKOMOTHBHOW CUTHAIU3ALUH

7.1 Knaccudukanus cucteM aBTOMaTHYECKOM TOKOMOTUBHOW cUrHaiIu3auuu /JIex/

7.2 OyYHKLIMOHAIBHBIE CXEMbI HEMPEPHIBHBIX CUCTEM aBTOMATUYECKOH
noxoMoTuBHOH curHanm3ammu (AJICH) /TIp/

73 TeHneHuY B pa3BUTUU CUCTEM aBTOMATUYECKOH JIOKOMOTHUBHOMI
curHanuzauuu /Cp/
Pa3nen 8. IleperoHnslie ycTpoiicTBa aBTOMATHYECKOH JIOKOMOTHBHOil
CUTHAJIU3ALUH

8.1 Hasnauenue u mpUHLIUIIBI TOCTPOSHUS CUCTEM aBTOMATHUECKOM JIOKOMOTHUBHOM
curHamm3anuy /Jlex/

8.2 KonupoBaHue penbcoBbIX 1ienell Ha eperoHax B CUCTEME aBTOMAaTHUECKOM
JIOKOMOTHBHOM cur”anusanuu /J1a6/

8.3 KoaupoBanue yuacTkoB NpuOIKEHNS U yIaJleHUs B CUCTEME aBTOMAaTH4YeCKOH
JIOKOMOTUBHOM cHTHanu3anuu /J1a6/
Pa3zpnen 9. in¢dposbie TeXHOI0TUM B PeJIbCOBBIX HENAX

9.1 OcoOeHHOCTH MPUMEHEHUS TEXHOJIOTHH UCKYCCTBEHHOTO MHTEIJIEKTa B

PEIbCOBBIX Lemsix /JIex/




9.2 [IpuHIMIEI TOCTPOEHUS KIACCU(PHUKATOPOB COCTOSHUIN PeIbcOBOIt 6 2
JHUHUH ¢ UPPpOoBOI 00paboTKoi nHdopmaruu /JIex/

9.3 i poBbie HHCTPYMEHTHI IS BBIMIOJHEHHS Pa0OT [0 TEXHUYECKOMY 6 2
OOCITY)KHBaHHIO PEIbCOBBIX IENEH C TPUMEHCHHUEM TEXHOJIOTHUH
JIOTIOJTHEHHOH peanpHoCTH /JIex/

9.4 Cunre3 K1accH()UKATOPOB COCTOSIHUI PENbCOBOM JIMHUU C 00ydIaeMbIMU 6 2
pemaronuMu GyHkuusamu /TIp/
9.5 OCOOCHHOCTH TEXHHYECKOTO 0OCTY)KHBAHHUS PEIbCOBBIX IETICH C 6 2

MIPUMEHEHNUEM TEXHOJIOTHUH IOTIOTHEHHOH peanbHocTH /TIp/

9.6 IMoctpoenne kiaccuuKaTOPOB COCTOSIHUI PETLCOBOM JTMHUU C 6 2
o0Oy4yaeMbIMH pemaronMu GyHkuusmu /J1ad/

9.7 Texuuyeckoe 00CTy)KUBaHUE PEIHCOBBIX LETIEl ¢ IPUMEHEHHEM 6 2
TEXHOJIOTHH JIOTIOJTHEHHOH peanbHOCTH /J1ab/

Paznen 10. CamocTosiTeibHast padora

10.1 IoaroToBka k snekmusim /Cp/ 5 8
10.2 IToaroToBka Kk 1abopaTopHbIM 3aHsATHIM /Cp/ 5 16
10.3 IMoaroroBka k sekmusim /Cp/ 6 8
10.4 IoaroroBka k nabopatopHbiM 3aHsTUsiM /Cp/ 6 16
10.5 IoaroroBka K mpakTHYecKuM 3aHATHSIM /Cp/ 6 16
10.6 BrmonHenne pacuetHo-rpadudeckoit padots! (PI'P) /Cp/ 6 17,6

Paznen 11. KoHTaKTHBIE Yachl HA aTTECTAIMIO

11.1 3auer ¢ ouenkoi /K3/ 5 0,25
11.2 Dx3amen /KD/ 6 2,35
11.3 Bamura PI'P /KA/ 6 0,4

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIsl MPOBEJICHHUS IIPOMEXYTOYHON aTTECTAllMU OOYJaIOMUXCS NPHUBECHBI B IPHIOKECHUU K
paboueii mporpaMme AUCIUILTHHEL.

@DOpMBI U BHIBI TEKYIIEr0 KOHTPOJIS IO AUCUUILIHHE (MOIYNIO), BUIBI 3aJJaHUH, KDHTEPUH UX OI[CHUBAHUS,
pacnpezenenue 6auioB 110 BHJaM TEKYIETo KOHTPOIIS pa3padaThIBalOTCs PENOAaBaTeNIeM JUCIUILIMHBI C yUETOM ee CeHU(UKH 1
JOBOJIATCS IO CBEACHHS 0OYJarOIMXCs Ha IEPBOM YIeOHOM 3aHSATHH.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUIUINHBI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC uinn myreM NpoBEepKH MUCbMEHHBIX Pa0oT, MPeIyCMOTPEHHBIX pabouuMH MPOrpaMMaMu TUCIUIUIMH B
paMKax KOHTaKTHOH pabOThl U CAMOCTOSTEIbHON paboThl 00ydaromuxcs. i1 pUKCHpoBaHKs Pe3yIbTaTOB TEKYLIEr0 KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi tureparypa

6.1.1. OcHoBHasi IuTEpaTypa

ABTOpLI, COCTaBUTCIIU 3ariaBue Wznarensc Ol azpec
TBO, I'OJX

JI1.1 |mox pen. B.M. CucreMsl yIpaBIIeHHUs JBIKEHIEM IT0€37I0B Ha IIeperoHax. VuebHo- | http://umczdt.ru/books/4|
JIucenkosa. Yacts 3. OyHKINH, XapaKTEPUCTHKU U TapaMeTphl METOIUYE
COBPEMCHHBIX CHCTEM YIPaBJICHHS: Y4eOHHK: B 3 4. CKHI
LEHTp 110
o0Opa3oBaH
UIO Ha
KEJIe3HO
OPOXKHOM
TpaHCIop
Te, 2016

6.1.2. JlonosiHUTEIbHAS JIUTEPATYpPA




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJL

J12.1

Canoxnukos B.B., Teopust AUCKPETHBIX YCTPONCTB KENE3HOIOPOIKHON VYuebno- | https://umczdt.ru/books/
Canoxuukos Bi.B., aBTOMATHUKH, TEJIEMEXaHUKHU U CBSI3U: YICOHHK MeToau4e
Edanos JI.B. cKuit
LEHTP 110
o0pa3oBaH
HIO Ha
JKEITe3HO
OpPOYKHOM
TpaHCIop
Te, 2016

2.2

[TomoB A. H., bymyeB | PenbcoBsie nenu: yue6HOe nmocodue Exatepun | https://e.lanbook.com/bq
C. B., Koxopus C. C., Oypr:
I'ynneipes K. B. YpI'VIIC,
2019

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'UH, UCITOJIb3YEMBbI€ IIPU OCYILIECTBJICHUN 06pa30BaTe.]'l])l-[01"0 nmpouecca 1mo IMCuuIInHe

(Mony.i10)

6.2.1 IlepeveHb JIMIIEH3HOHHOTO M CBOOOIHO PACIPOCTPAHAEMOr0 NPOrPAMMHOI0 00ecreyeHUus

6.2.1.1

Microsoft Office

6.2.1.2

Scilab

6.2.2 IlepedyeHb mMpogecCHOHATBHBIX 023 JaHHBIX U WH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

[Ipodeccuonanbhas 6a3a qanueix ZbMATH — camast monHast MaTeMaTHueckas 6a3a TaHHBIX, OXBAaThIBAIOIIAS MATEPUAIIBI C
koH1a 19 Beka. zbMath comepxut okoso 4 000 000 noxymenToB, u3 6oisee 3 000 xypranoB u 170 000 kHUT 1O
MaTeMaTHKe, CTATUCTHUKE, MHPOPMATHKE, a TAKKE MAIIMHOCTPOCHHUIO, (PU3UKE, ECTECTBEHHBIM HayKaM U JIp. -
http://zbmath.org

6.2.2.2

IIpodeccnonansHas 6a3a naHHEIX OOIMIEPOCCHICKIH MaTeMaTHIECKUH TOpTall (MH(QOPMAHOHHAS CHCTEMA) -
http://www.mathnet.ru/

6.2.2.3

WudopmannonHo-cpaBouHas cucreMa KoxcynsranT miroc http://www.consultant.ru

6.2.2.4

WndopmannonHo-npaBoBoit moptan ['apanT http:/www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1

VYueOHble ayJUTOPUH JUTS IPOBEACHNUS 3aHATHH JICKMOHHOTO TUIIA, YKOMIIIEKTOBAaHHBIC CIICIUAM3UPOBAHHON MEOEIBIO
1 TEXHHYECKIMH CPEACTBaMH 00ydeHHUS: MyITbTHMEINIHHOE 000pyIOBaHHUE IS IPENOCTaBICHNS yaeOHOH HHpOpMaIUN
00JIBIIION ayJUTOPHHU /UK 3BYKOYCIIIHBAIONIEe 000pyTOBaHUE (CTAMOHAPHOE WU IIEPEHOCHOE).

7.2

Yd4eOHbIe aynTUTOPHUH IJIs1 TIPOBEICHUS 3aHITHH CEMHUHAPCKOTO THTIA, TPYIIIOBBIX M HHAMBUIYaIbHBIX KOHCYIbTAIINH,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHOW aTTeCTalluH, YKOMIUIEKTOBAHHBIE CTICUATU3UPOBAHHON MeOENbI0 1
TEXHHYCCKHMH CPEACTBaMH O0YUCHHUS: MYITbTUMEUHHOE 000pYyIOBaHHE H/MIIH 3BYKOYCHIIHBAIOIIEE 000PyIOBaHUE
(cTanmoHapHOE MK TIEPEHOCHOR)

7.3

IomemneHus 11 CaMOCTOSITENTBHOM PadOTHI, OCHAIIICHHBIC KOMITBIOTEPHOM TEXHUKOH ¢ BOZMOXHOCTBIO ITOIKITIOUCHUS K
cetn "UHTEepHET" M 00OECIICUeHNEM JIOCTYITA B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENLHYIO CPEly YHUBEPCHTETA.

7.4

IMomemneHus 17151 XpaHEHHS ¥ PO(HITAKTHYECKOTO 00CITy)KUBaHHUS yIeOHOTO 000pYyIOBaHHS

1.5

Ha6opaT0pHH, OCHAIICHHBIC CIICIKMaJIbHBIM HaGOpaTOpHLIM O60py,£[0BaHI/ICMI CTCH/ pCHLCOBOﬁ LEIU ITOCTOAHHOI'O TOKA,

CTCH/ peHLCOBOfI Oenu rnepeMCeHHOT0 TOKa, CTCHA TOHAJIBHBIX PEIIbCOBBIX ueneix’l, ocummorpa(b, MYJIbTUMETDP.




