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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enu uzyyenust nucuurinibl « {ludpoBbie n HHTENIEKTyaIbHbIE TEXHOJIOTHH
B OKCIUTyaTalldd SHEPreTUYECKUX CHUCTEM U AJIEKTPOOOOPYIOBAHUS CYJIOB,
Brtouas MAHC»:

- H3yuenue KIIOYEBBIX TIOHSATUH W TPUHIUIIOB PalbOTHl IUGPOBBIX
texHosoruii u Uatepuera Bemeit (IoT), a Takke UX pol B COBPEMEHHOM MHPE.

- W3yuenue BozmeiicTBUA 1UM(pOBU3AIMM HAa TPOCKTUPOBAHUE U
AKCIUTYaTalMIo0 CyJIOB, BKJIIOYas JUCTAHIHUOHHO YIIPABIIIEMbIE W aBTOHOMHBIE
mopckue cyna (MAHC).

- OcBoeHHME  CTPYKTYphl, MPHUHIUIIOB pabOTBl W  YIpaBIICHUS
SHEPreTUYECKUMU CUCTEMaMM Ha CyJaX, BKIIOYas 3JICKTPOCHUCTEMBI, CHCTEMBbI
TEHEPALIMU U PACIPEACIICHUS YJHEPTUU.

- Tlonumanue cnoco6oB uHTerpanuu loT-pemenuit ajis MOHUTOpPUHTa U
YIPABJICHUS DSHEPreTUYECKUMHU CHCTEMAMU CYAOB, a TakKXKe WX pOJIEd B
NOBBIIIEHUU 3D (PEKTUBHOCTHU paOOTHI.

- HUccnenoBanue MeTo0B TpUMEHEHUS MUGPOBBIX TEXHOJOTHH s
MOBBIICHUA HAJCKHOCTH W YCTOMYMBOCTH SHEPr€TUUYECKUX CHUCTEM, BKIIOYas
MIPOTHO3UPOBAHUE U TUATHOCTUKY HEUCIIPABHOCTEM.

- ®opMupoBaHNE HABBIKOB TPOCKTUPOBAHUS U Pa3pabOTKU MHHOBAIIMOHHBIX
pelIeHnii, OCHOBaHHBIX Ha HMcHoJb30BaHUM [0T ¥ 1UdPOBBIX TEXHONOTHI IS
YIIYUILICHUS SKCIUTYaTallMOHHBIX XapaKTEPUCTUK CYHOB.

- IloaroroBka CTyI€HTOB K B3aUMOJCHCTBHUIO C COBPEMEHHBIMU
HHEPTreTUYECKUMH CUCTEMaMU Cy/I0B, BKJIFOUas abJIOHkI B3auMoieicTBus ¢ [oT-
yCTpOMCTBaMH U paboTa ¢ JaHHBIMU.

- M3yueHne HaMOHAIBHBIX U MEXIYHAPOAHBIX CTAaHAAPTOB U HOPMATUBOB,
KaCarolMXCcd HJKCIUTyaTalldd DJHEPreTUYECKUX cucteM | BHeapeHus loT B
CyZIOCTPOECHHE.

- OcBo€HUE CTyIEHTaMU TEXHOJIOTUI aHaIN3a U UCIIOIb30BaHUs JaHHBIX ISl
MIPUHSTHUS PEIICHU B 00JIACTH SKCIUTyaTaIlluy YIHEPTETUYECKUX CUCTEM.

- ®opmupoBaHKE MPAKTHUECKUX HABBIKOB paboThl ¢ loT-ycTpoiicTBamu u
iaTopMaMu, MPUMEHSIEMBIMU B CYJIOCTPOCHUH U IKCILTyaTalluH.

3agaun  u3ydeHus AUCHUIUIMHBL «l{udpoBble W UHTEUIEKTyalbHbIE
TEXHOJIOTUU B IKCIUTyaTallMl YHEPTeTHUYECKUX CUCTEM U DJIEKTPOOOOPYIOBAHUS
cyaoB, Bkiaouas MAHC»:

- M3yuuTh KIIOUEBBIE TEXHOJOTMM W apXUTEKTypy HMHTepHeTa Bemeu,
MIPUMEHUMBIE K SHEPTETUYECKUM CUCTEMAM CYJIOB, BKIIFOUasi CEHCOPBI, YCTPOKUCTBA
CBSI3U M TUIAT(HOPMBI JIJIs1 aHATHM3A JAHHBIX.



- Onpenenuts crienupuKaud U TPeOOBAHUS K DHEPTETUYECKUM CHUCTEMaM
COBPEMEHHOTO CYAOCTPOCHHS C AKIICHTOM Ha aBTOHOMHBIE M JUCTAaHIIMOHHO
yIpaBJiieMbI€ Cy/1a.

- CdopmupoBarh MOJEIM pabOThl HHEPreTUYECKUX CHUCTEM CYJIOB U
BBITIOJTHUTh HMX CHUMYJSIHUIO C HUCHOJIb30BaHHMEM IU(PPOBBIX TEXHOJIOTHH IS
OLIeHKH () (PEKTUBHOCTH.

- Co3nmarp KOHIENIMU W MPOTOTUIIBI CUCTEM MOHUTOPHUHIA COCTOSIHUS
DHEPTETUYECKUX CUCTEM CYIO0B, ucnoyib3ys loT-ycTpoiicTBa s cOopa u aHanmsa
JAHHBIX B pEaJIbHOM BPEMEHHU.

- MHccnepoBaTh MeTOABI ONTHUMH3ALMKA TPOLECCOB DKCIUTyaTallud U
OOCITy’)KMBaHUSI HHEPreTUUECKUX CHCTEM CYyJOB C MOMOUIbIO IU(POBBIX
MHCTPYMEHTOB U aHAJTUTUYECKUX TEXHOJIOTHI.

- lloaroroButrh  cTparerud Uil MOPOTHO3UPOBAHHUS  BO3MOXKHBIX
HEUCIIPAaBHOCTEN U YIPABIEHUS PEXUMaMU pabOThl SHEPreTUYECKUX CHUCTEM Ha
OCHOBE COOpAHHBIX JAHHBIX.

- PaccmoTpeTts Bonpock! knbep0Oe301acHOCTH, CBA3aHHbIE ¢ BHeApeHueM 10T
B OJKCIUTyaTalldl0 CYAOB, BKJIIOYas Yrpo3bl, YS3BUMOCTH U METOJbl 3alUThI
JAHHBIX.

- Ilpoananu3upoBaTh BAMSHUE LUPPOBHU3ALUMU HA IKOCUCTEMY U
YCTOMUYMBOCTh MOPCKOTO CYAOXOJCTBa, BKJIOYAs 3KOJOTMYECKHE AaCHEeKThl
HCIIOJIb30BAHUS SHEPTUU.

- IlpumeHUTh MEXIUCIUIUIMHAPHBIN TOAXO0J, HMHTETpUPYS 3HAHUS U3
00JIaCTH MAIIMHHOTO OOYYEHUsI, aHAIN3a TaHHBIX U YMPABICHUS MPOCKTAMU JJIs
pElIeHUs aKTyaJIbHBIX 33]1a4 B 00JIACTH SKCILTyaTaIluu CYJI0B.

2. [Inanupyembie pe3ynbTaThl 00YYEHUS IO TUCIUILTAHE (MOIYIIIO).

Ilepeuenp GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmbl (KOMITETCHIIUI) B PE3yIbTaTe 00yUEHHUS 10 AUCIUIUIUHE (MOTYIIIO):

OIIK-4 - CniocoOeH aganTUupoBaThCsl K U3MEHSIOMUMCS YCIOBUSM CYI0BOM
NESATEIPHOCTH, yCTaHABIMBAs TMPHUOPUTETHI IJI JOCTIDKCHHS IEA C y4eTOM
OTpaHUYCHUS BPEMCHU;

OIIK-5 - Cnoco0eH TNOHMMAaTh MPUHUUIBI PabOThl COBPEMEHHBIX
MHO)OPMAIIMOHHBIX TEXHOJIOTM W HCIONB30BaTh WX I PEIICHUs 3a7ad
poheCCHOHAIBHON JISITEIIbHOCTH,

IIK-50 - Criocoben paboTaTh ¢ JaTYMKAMHU M CHCTEMaMH MOHUTOPHHTA IS
obecrnieueHus: 6€30MacHOCTH U 3P HEKTUBHOCTH O€37KUMAKHOTO CYy/IHA.;

IIK-53 - Cnoco0eH peanu3oBbIBaTh CTaHIAPTHBIE IPOLIEAYPhl 0€30MaCHOCTH
U DKCTPEHHBIX JACHCTBHM B pamkax kudepoe3zonacHoctu 111 MAHC.;



ITK-69 - Crioco6eH 3KCIuTyaTHpOBaTh JIEKTPOOOOPYI0BAHUE, DIICKTPOHHYIO
anmapaTrypy U CUCTEMbI YIIPABJICHUS Ha YPOBHE YIIPABJICHUS.

OOyueHue 1o JUCHUTUTHHE (MOYITIO) MIPEAIOJIaraeT, uTo IO ero pe3ysibTaTaM
oOydaromuiics: Oyaer:

3HaTh:

NOPSJIOK YCTAHOBJICHHMS LIEJIEW MTPOEKTA, ONPEACIICHUS IPUOPUTETOB;

OCHOBHbIE HH(OPMAIMOHHBIE TEXHOJOIMM M MPOrPaMMHBIE CpPEICTBA,
KOTOpbIE MPUMEHSIIOTCS TP PELISHUH 3a71a4 MpodheCCUOHATBHON e TEIbHOCTH;

0a30Byl0 KOH(PUTYpalMi0O W MPUHIUIBI pabOThl TE€HEPATOPHBIX U
pacupenenuTeNbHbIX CUCTEM, IOATOTOBKY U ITyCK F€HEPATOPOB;

0a30By10 KOHPUTYpaLUIO U HNPUHIUIIEI PaOO0THI 3JIEKTPOMOTOPOB, BKIIHOUAs
METO/OJIOTHIO HX ITyCKa;

0a30BYy10 KOHQUTYpALMIO U MPUHLIUIIBI PA0OTHI BEICOKOBOJIBTHBIX YCTAaHOBOK;

0a30Byl0 KOHQUIYpaluuiO MW M[PUHLUUNBI (QOpMUpPOBaHUS H  PabOTHI
KOHTPOJIBHBIX LIETIE U CBA3aHHBIX C HIMU CUCTEMHBIX YCTPOMCTB;

0a30By10 KOHGUTYpaIni0, TPUHIUIE PAOOTHl U XapaKTEPUCTUKU 0a30BbIX
AJIEMEHTOB 3JIEKTPOHHBIX LENEH;

0a30Byl0  KOH(UTypalMiO, MNPUHIMUIBI  pabOThl  aBTOMATHYECKHUX
KOHTPOJIbHBIX CUCTEM;

0a30By10 KOH(PUTYpaLMIO, TPUHIUIBI padO0Thl, GYHKIINH, XapaKTEPUCTUKU U
CBOMCTBa KOHTPOJIBHBIX CUCTEM JJI OTIEIbHBIX MEXAaHW3MOB, BKIIIOYAsl OpTaHbI
YOPaBJICHUS TJIABHOM JIBUTATEJIbHOM YCTAaHOBKOW M aBTOMATUYECKHWE OpPTraHbl
yIPABJICHUS TAPOBBIM KOTJIOM;

0a30Byl0 KOHGUTYpaAllMi0 W TMPUHIUINBI PadOTHl CHUCTEM YIPABIICHUS
Pa3TUYHBIX METOJIOJIOTHI U UX XapaKTEPUCTUKH;

0a30Byl0 KOHGUTypalyioo, TPUHIUIBI pabOThl M XapaKTePUCTUKHU
POTNOPLUUOHANIBHO-UHTETpaIbHO- AU Qepentmansaoro (IIMJ1) perynupoanus u
CBSA3aHHBIX C HUM CUCTEMHBIX YCTPONCTB ISl YIIpaBJIeHUS IPOLIECCOM;

YCTPOMCTBO W MPUHLMN ACHCTBHUS JATYMKOB M CUCTEM MOHUTOPHUHIA IS
oOecnieueHus 6e30MacHOCTH U 3P (HEKTUBHOCTH O0€33KUMAKHOTO CYAHA;

CTaHJIapPTHBIE MPOLEAYPbl 0€30MAaCHOCTU U 3KCTPEHHBIX JEHCTBUI B paMKax
kubepoeszonacHoctu 111 MAHC,;

Ymern:

yCTaHaBJINBAThH IPHOPUTETHI npodeccuoHaTbHOM NEeSATETHbHOCTH,
aIaTHPOBATh WX K KOHKPETHBIM BHJIaM JCSITEILHOCTH U TIPOCKTaM;

dbopmynupoBath ~ TpebOBaHMS K  IPOrpaMMHOMY  00OECIIEUEHUIO,
HEOOXOAMMOMY TOJH30BATEII0; BBITIONHITH JEHCTBUS MO 3arpy3Ke H3ydaeMbIX



CUCTEM; MPUMEHSITH MOJTYYCHHBIC HABBIKA PAOOTHI C M3y4aeMbIMU CHCTEMaMH B
paboTe ¢ IPYrUMHU MPOrpaMMaMHt; yMeeT IPUMEHATh OCHOBHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUM U MPOTPAMMHBIE CPEJICTBA, KOTOPHIE MCIOIB3YIOTCS MPU PELICHUU
3a/1a4 Mpo(HEeCCUOHAIBHOM eI TEIHBHOCTH;

o0OecrieuynBaTh MapauIeIbHOE COCAMHEHHE TEHEPATOPHBIX YCTAaHOBOK W
MEPEXO0JI C OJHOM HA IPYTYIO;

paboTaTh C JaTyMKaMd M CHUCTEMaMH MOHMTOpPUHIra Jisi OOeCreyYeHUs
6e3onacHOCTH U 3(H(PEKTUBHOCTH OE3IKHUITAKHOTO CY/IHA;

peaM30BBIBaTh CTaHJAPTHBIC MPOIEAYphl 0€30MacHOCTH U IKCTPEHHBIX
nercTBUll B paMkax kubepoesomnacHoctu 11t MAHC;

Baagern:

METO/IaMH YTIPABIICHUS JIFOABMH B CIIOKHBIX, KPUTHUECKHUX U AKCTPEMATBHBIX
YCIIOBHSIX;

HaBBIKAMHM TPUMEHEHUS OCHOBHBIX HMH(POPMAIIMOHHBIX TEXHOJOTUH W
MPOTPAMMHBIX ~ CPEICTB, KOTOPBIC WCIOJB3YIOTCS TIPH PEIICHWH  3a1a4
npodeccuoHanbHOM NeSITeIbHOCTH;

HABBIKAMM DJKCIUTyaTallud TE€HEPATOPHBIX M PACIPEICIUTEIbHBIX CHCTEM;
MOJITOTOBKY U MyCKa r€HEePaTOpPOB;

HaBBIKAMH 3KCIUTyaTalliy BEICOKOBOJIBTHBIX YCTAaHOBOK;

HaBBIKAaMH pPabOTBI C JaTYMKaMH W CHCTEMaMH MOHUTOPWHTA IS
obecrnieueHust 6€30macHOCTH U 3PHEKTUBHOCTH OE€37KUMAKHOTO CY/IHA;

HaBBIKAMH PEaJM30BBIBATH CTAHIAPTHBIC MPOIEAYPHl OE30MaCHOCTH H
AKCTPEHHBIX JEHCTBUI B paMKkax kubepoezonacHoctu 11t MAHC;

3. O6beM AUCIUTIIUHBI (MOTYJIS).
3.1. O0mas Tpy10eMKOCTb TUCITUTIIMHBI (MOTYJIS).

OO0mast TPyIOEMKOCTh AMCIUIUIMHBI (MOIyJisA) coctaBisier S5 3.e. (180
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opMe KOHTAKTHOW paboOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JUIAMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI Cemectp
Bcero
Ne3 | N4
KonrakTHas paboTa 1pu npoBeleHUN YUeOHBIX 3aHATHI (BCEro): 96 40 56

B toMm uncie:

3aHATUA JEKLIUOHHOTO TUIIA 16 8 8




|3aH}ITI/I}I CEMHMHAPCKOI'0 THIIA | 80 | 32 | 48 |

3.3. O6beM aucHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyJaromuxcsi C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMbBIMH K peaTn3aliu
oOpa3oBaTeNbHOM MpOrpaMMbl Ha HWHBIX YCIOBHUSX, TMPU  MPOBEICHUH
MIPOMEKYTOUHOM aTTECTALIMHU COCTABIIAET 84 akaleMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATILHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Yy4YeHHMH, 00BEM JTHUCHMILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENLHOU padOThl 00yYaroOIuUXCs, a TAKKe B (hopme
KOHTAKTHOU pabOThl 00YUYarONIUXCSl C MEJAarornyecCKuMu pabOTHUKAMU U (WJIN)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHUU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEP>KaHNE
/1

1 |Brenenue B uudposbie TexHoaoruu u uHTepHET Bemen (IoT)

PaccmarpuBaeMblie BOpOCHI:

- [lonsie ocHOBBI 1IM(pOBBIX TexHOMOTHH 1 [0T.

- VI3yunTs uX BIMSHHUE HA Pa3IUYHbIE OTPACIH, BKIIIOYAsi CyAOCTPOCHUE U IKCILTYaTaIUIO CY/IOB.

- Onpenenenue undpoBbix TexHonorui u loT.

- Oramsl pa3Butus 10T: 0T 6a30BBIX TEXHONOTHH 10 COBPEMEHHBIX PEIICHHUH.

- [Ipumeps! npumenenus [oT B paznuuHbIX 0TpaciisiX (IPOMBIIUIEHHOCTh, TPAHCIIOPT, SHEPI€THKA).

2  |OCHOBBI PHEPTETHYECKHUX CHCTEM CYJIOB

PaccmarpuBaembie BONPOCHI:

- CTpyKTypa 2HEpreTHYECKUX CUCTEM CYJIOB.

- DJeKTpUYECKUE U MEXaHUUECKHE CUCTEMBI.

- Ponb aHEpreTHyeckux cucteM B o0mieM (pyHKIMOHUPOBAHUH CYIHA.

3 |Beenenue 8 MAHC

PaccmarpuBaemble BOIPOCHI:

- Onpenenenue, CTPYKTypa U GyHKIIMOHATLHBIE BO3MOkHOCTH MAHC.
- BzaumopeiicteBue MAHC ¢ apyrumu cucremamu CyHa.

- O630p TexHoyorHH, ncrons3yromuxcs 8 MAHC.

- Komnonentst MAHC: natumku, cuCTEMBI yIpaBieHUs, UHTEP(DEHCHI.

- [Ipumeps! yenemrHoro ucnons3oBanuss MAHC Ha aBTOHOMHBIX Cyax.

4  |Uurerpanus [oT B sHEpreTuyecKkre CUCTEMBI CY0B
PaccmatpruBaemMbie BOIPOCHI:

- [Ipumenenune natankoB 1 ycTpoicTB [0T B 3HEpreTnyeckux cucreMax.
- COOp ¥ aHANMH3 NaHHBIX B PEATbHOM BpEMEHH.

- [IpuHIIMTIBI cOOpa naHHBIX ¢ ToMOIbEI0 10T ycTpoiicTB.

- CucteMbl yIpaBJIeHHS! Ha OCHOBE JaHHBIX M UX IIPEUMYIIIECTBA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- [Ipumenenue 10T 1151 MOHUTOPUHTA U YIIPABJIEHUS YHEPTOCUCTEMAMU.
- [Ipumeps! yenemrnoro npumenenus loT Ha Mopckux cynax.

be3zonacHocTts 1 HagexHOCTL B [oT

PaccmarpuBaeMbie BOIPOCHI:

- OCHOBHBIC yIPO3bI U YA3BUMOCTH. YTP03bl Oe3omacHocT B cucteme 1oT.

- Crroco0BI 3aIIUTHI TaHHBIX U CeTeBOH Oe3omacHOCTH. [IpobmeMbl KOHPHICHINATEHOCTH JAHHBIX.
- Ponb cTaHmapToB M HOPM B 0OecIIedeHUHN HAJCKHOCTH CUCTEM.

- Biustane [oT Ha HaBuranmio, 6€301MacHOCTE M AKCILTYaTaIlHIo.

- DTHYecKue BOIPOCH! UCTIOIb30BAaHI aBTOHOMHBIX TEXHOJIOTHUI Ha MOpE.

Bynymee uudpossix Texnonoruii u loT B cynoxozactse
PaccmaTpuBaemble BOIIPOCHL:

- OCHOBHBIE XapaKTEePHUCTUKH aBTOHOMHBIX CYJIOB.

- Tekymue TeXHOIOTHH U JOCTHXKEeHU B oomactu MAHC.

- [Ipencrosmue TexHonoruu B obmactu [oT.

- [Ipodeccun Oyaymmero B 001aCTH CyJOXOACTBA M SHEPTETHUKH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

n/o

Temaruka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

MonenupoBanue paboThl CUIIOBOM YCTaHOBKHU Cy/JHA

B pe3ynprare paboThl Ha IPAKTHYECKOM 3aHSATHH CTYICHT BBITOTHSICT:

- Pa3zpaboTka npocToii MoJienu CUII0BOM YCTAaHOBKH (HAIIPUMED, JU3ENb-TEHEPATOP ).

- Ucnonib30BaHme IpOrpaMMHOT0 o0ecrieueH st sl CUMYJIISIIMK paboThl TeHepaTopa B pa3inuHbIX
YCIOBHAX (HANpsDKEHUE, Harpy3Ka).

Cucrema MOHUTOPHHTIA NApaMETPOB SJICKTPOCTAHIIHUU C UCITIOJIb30BAHUCM IoT

B pesynbrate paboThl Ha MPAKTUYSCKOM 3aHSITHU CTYACHT BBIMOIHSET:

- Co3/iaHre cXeMbl CHCTEMbl MOHUTOPHHI'Z, OCHOBAHHOM Ha CEHCOopax (TeMIieparypa, AaBjieHHe, YPOBEHb
TOIUINBA).

- Peanusanus npoekra ¢ ucnonb3oBanueM Arduino win Raspberry Pi st cbopa JaHHBIX B peabHOM
BpPEMEHHU.

OHTI/IMI/I38.I_II/I$I pa6OTLI QJICKTPOCTAHIIUHA C IOMOIIBIO aHAJIN3a JAHHBIX

B pesynbrare paboThl Ha MPAKTUIECKOM 3aHATHUHW CTYICHT BBHITTOJIHSET:

- COop 1 aHAJIN3 UCTOPUIECKHUX JAHHBIX PaOOTHI JIEKTPOCTAHIIHH.

- Benenne otuétHOCTH 110 3(h(heKTHBHOCTH PabOTHI M OTIPEIEIIEHIE ONTUMAIFHOTO PEXKMMa KCIUTyaTallHH.

ABTOMaTH3a1Ms YIIPaBJIEHUS IPy3aMu ¢ Hcnoiab3oBaHueM loT-rexHomoruit

B pe3yibTare pa6OTI)I Ha MPAaKTUYCCKOM 3aHATUU CTYJACHT BBITIOJIHACT:

- Pa3pa60T1<a CHUCTEMBI YIIPABJICHUS pacpeACJICHUEM MOIIHOCTHU CPEAN PAZTINIHBIX JICKTPUICCKUX I'PY30B
(OCBCIIICHI/IC, HaBUT'allUOHHBIC CI/ICTGMLI).

- Ucnonp3oBanme JATYUKOB IJIA OTCJIIC)KUBAHUA COCTOSHUA I'PY30B M UX JJOCTABKHU K 3JICKTPOCTAHIIUH.

CO3,Z[aHI/IC MOOMIJILHOTO MPUITOKCHUSA OJISI KOHTPOJIA TapaMETpPOB CHJIOBOM YCTAaHOBKHU

B pesynprare paboThl Ha IPAaKTUYECKOM 3aHATHH CTYICHT BBIITOTHSET:

- Pa3paboTka mpocToro MOOMIBHOTO MPHUIIOKEHUS A OTOOPAKEHHUST HHPOPMAIIUN O COCTOSTHUN CHIIOBOM
yCTaHOBKH (YpPOBEHb TOILIMBA, TEMIIEpaTypa U T.1.).

- MHTerpanus ¢ 006JavyHbIMU CEPBUCAMU JUIS XPaHEHUS M aHAJIN3a JIaHHBIX.

OHeprodpGHeKTUBHOCTh HA Cy/1aX: UCIOIb30BaHUE aJIbTEePHATUBHBIX UCTOYHUKOB

SHEpPruu
B pesynprare paboThl Ha IPAaKTHIECKOM 3aHATHH CTYICHT BBIITOJHSET:




Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

- M3yueHne BO3MOXKHOCTEH MHTETPAlMU COJTHETHBIX NMaHETICH UM BETPSIKOB B CHIIOBBIC YCTAHOBKH CY/IOB.
- MToroBblil IpOEKT 1O OIeHKE MOTEHIMAIbHON SKOHOMUY U BIHUSHUS Ha 3KOJIOTHIO.

[TocTtpoenue cuctemsl ynanéHHoro ynpasieHus i1 MAHC

B pesynbTaTe paboThl Ha IPAKTHUCCKOM 3aHATUH CTYACHT BBIIOJIHSIET:

- Pa3paboTka mpoToTHNa CHCTEMBI YIaJIEHHOTO YIPABJICHUS Ul MOPCKOTO aBTOHOMHOTO Cy/Ha Ha 0ase
Arduino nim Raspberry Pi.

- [IpmenenHne TexHOIOTHI TIepenadn JaHHBIX (Hanpumep, LoRa nimm GSM) nns ynpasneHus
9HEPrOCHCTEMAaMH.

Ananus u JAUArHOCTUKa HEMOJIAJ0K B CUJIOBBIX YCTAHOBKAX € UCIIOJIb30BAHUCM IoT

B pesynbTate paboThl Ha MPAKTUYECKOM 3aHSATHHU CTYAEHT BBINOJIHSET:

- Co3iaHue CHCTEMBI, KOTOpas OyJIeT OTCIeKHUBATh padOTy reHepaTOPOB M aBTOMAaTHYECKU COOOLIATh O
BO3MOYKHBIX HEHCIIPABHOCTSX.

- PazpaboTka anropuTMOB AJIsl JUarHOCTHKH Ha OCHOBE COOPaHHBIX JaHHBIX (HAIIpUMEp, TEMIIEpaTypHBIE
AQHOMAJIHN).

HHTCFpaIII/IFI cucTeM 0€30acCHOCTH Ha CYAHC C SOHCPTCTUICCKUMU CUCTEMaMU

B pesynbTate paboThl Ha MPAKTUUECKOM 3aHSITHHU CTYACHT BBITIOJIHSET:

- [IpoexTupoBanme cUCTEMBI, KOTOpast OyIeT OTIPABIATH YBEAOMIICHHUS O COCTOSHIN 0€30TTacCHOCTH
JNEKTPUYECKHUX CUCTEM (HAIIpUMEp, OTKITIOUCHUS, IEPETPY3KH).

- MccnenoBanue MpUHIUIIOB pabOTH Pe3ePBHBIX CUCTEM MUTAHUS B KPUTUYECKUX CUTYaIUSX.

10

Bnusnue kmuMaTH4ecKux YCJ'IOBI/Iﬁ Ha pa60Ty CHJIOBBIX YCTAHOBOK CYJZIOB

B pesynbraTte paboThl Ha MPAKTHUECKOM 3aHSATHUHU CTYICHT BBITIOJIHSET:

- CpaBHHUTENBHBIN aHATHU3 PA0OTHI SJIEKTPOCTAHIINNA U CUJIOBBIX YCTAHOBOK B Pa3UYHBIX KIMMATHYECKUX
30HAX.

- Cozanre IporpaMMBl, KOTOpast IIOMOXKET MPOTHO3MPOBATH MOTPEOICHHE YHEPTUU UCXOS U3 TIOTOTHBIX
YCIIOBUM HA MOMEHT 3KCIUTyaTaluHu.

11

MOHUTOPHHT TEMIIEPATYpPhl U IABJICHUS B SJHEPIE€TUYECKON CUCTEME C UCIIOIb30BAHUEM

natyukoB [oT
B pesynprare paboThl Ha IPAKTHUECKOM 3aHATHH CTYACHT BBIIOJHIET yCTAaHOBKY M HAacTpoiiky loT-
JIATYUKOB JUIsI MOHUTOPUHIA KIIFOYEBBIX [IAPAMETPOB DHEPIeTUUECKON CUCTEMBI CY/IHA.

12

MOHI/ITOPI/IHF YPOBHA U pacxXoJa B 3HepFeTquCKOﬁ CUCTEMC C UCIIOJIb30BAHUCM

natynkoB loT
B pe3ynprare paboThl Ha IPAKTHYECKOM 3aHSATHH CTYACHT BBITOTHIACT yCTAaHOBKY M HAacTpouKy loT-
JAATUYUKOB JI1 MOHUTOPHHIA ITAPpaAaMETPOB YPOBHA U pacxoJia )KUAKOCTH B 3HepF€TH‘I€CKOﬁ CHUCTEMBI Cy/IHA.

13

ABTOMaTH3a1Us YIIPAaBJICHUS OCBEIIEHUEM Ha Cy/IHE
B pe3yabTare pa6OTI)I Ha MPaKTUYCCKOM 3aHATUUN CTYACHT BBITIOJTHACT BHEAPEHUEC CUCTEMBI YMHOT'O
OCBELIEHUS I 5KOHOMHH YHEPTUU

14

Pa3pa60TI<a CHUCTCMBI OIMOBCHICHUSA O HCUCIIPABHOCTAX O60py,[[OBaHI/I$I
B pesynprate paboThl Ha TPAaKTHUECKOM 3aHSATHH CTYACHT BBIOJHIET CO3aHUE CHCTEMBI, KOTopas OyaeT
OIOBEIIATh DKUMAXK O HEUCIIPABHOCTAX B p€aJIbHOM BPEMECHU

4.3. CamocrosiTenbHas paboTa 00y4aromuxcs.

/o

Bun camocrosTensHO# paboTh

Pabora ¢ IeKIIMOHHBIM MaTEepPHAIOM, JTUTEPATYPOi

HOI[FOTOBKa K IIPAKTUYCCKUM 3aHATHUAM

BrimonHenue KypcoBoid paboTHlI.

AW DN

[ToaroroBka K MpOMEKyTOUHOM aTTECTALIUH.




5 | IloaroroBka K TEKyIIeMYy KOHTPOJIIO.

4.4, [TpumepHbIH NepeueHb TEM KYPCOBBIX padboT

1. HWHTemieKkTyalbHbIE CHCTEMbl MOHUTOPMHIA W  JUArHOCTUKH
AHEPreTUYECKOro 000Py10BaHUS CYA0B

2. Hcnonb3oBanue nparuukoB loT miga ynpaBiieHHs SHEPreTHYECKUMH
CUCTEMaMU MOPCKHUX CYOB

3. [udposuzaius mporeccoB dKCIUTyaTalluu JIEKTPOOOOPYI0BAHUS CYJIOB:
COBPEMEHHBIE MOIXOIbI

4. WuTenneKkTyadbHbIE CUCTEMBbI YIPABICHUS JHEPromoTpedlieHHeM Ha
ABTOHOMHBIX MOPCKHX CyAax

5. HHTemneKkTyanbHblE CHCTEMbl aBApUIHOIO OTKIIOYEHHUS W 3alUTHI
AIEKTPOOOOPYNOBaHUS

6. IlpumeHeHME TEXHOJOTUA MAIIMHHOTO OOYYEeHHS Il ONTUMHU3ALMH
paboThl PHEPrETUUECKUX CUCTEM CYyJTHA

7. OCOOEHHOCTH BHEIPEHHUS IUPPOBBIX TEXHOJOTUH HA ABTOHOMHBIX
MOPCKHUX HaJIBOJHBIX CyJ1ax

8. be3onacHoCTh W 3amuTa WHMOPMAIMOHHBIX CUCTEM Ha ABTOHOMHBIX
MOPCKHUX CyAax

9. DOmueprernueckas d(G(EKTUBHOCT, W yNpaBlIeHHE pecypcamMu B
ABTOHOMHBIX MOPCKHUX CyAHaX

10. Ucnonb30BaHre cUCTEM MCKYCCTBEHHOTO MHTEJUIEKTA JJIsi 0OecreueHus
ABTOHOMHOCTH Cy/JHa

11. HMHHOBammoHHBIE MOAXOABI K SHEProdhdEKTUBHOCTH CYIOB C
UCIOJIb30BaHUEM LIU(PPOBBIX TEXHOJIOTUIA

12. NHTENnNneKTyallbHbIE CUCTEMBI CBSI3W U OOMEHA JIaHHBIMU MEXy CyJlaMU
1 OeperoBbIMU CIIy>KOaMu

13. DKkonornyeckue acreKkTbl BHEAPEHUS LU(PPOBBIX TEXHOJIOTHI B MOPCKYIO
SHEPreTUYECKYIO OTPACIIb

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU
OCBOEHUU JUCUUILIUHBI (MOIYJIS).

No
i/ bubnmnorpaduueckoe onvucanue Mecto noctyna
1|
1 | benepmunosa, O. U. Ludposeie Texnomorun | URL:
MHKEHEPHOTO YIIPABIEHHS U aHAJIN3A | https://znanium.ru/catalog/product/2160668
yuebnoe mocooue / O.U. benepaunosa, 10.A. | ~ Pexum noctyna: no nopmucke.

Bogoso3osa. — M.: UHOPA-M, 2024. —




117 c. - ISBN 978-5-16-112665-3. - Teker :

AJIEKTPOHHBIN.

WudopMannoHHbIE CUCTEMBI U IIU(PPOBBIE
texHojoruu. [Ipaktukym : yueOHoe nocodue.
Yacte 1 / mox o6m1. pex. mpod. B.B.
Tpodumora, nor. M.W. bapabanoBoii. —
Mocksa : UHOPA-M, 2021. — 212 ¢c. —
(Beicmee oOpazoBanue: bakanaBpuar). -
ISBN 978-5-16-109660-4. - Tekcr :

AJIEKTPOHHBIN.

URL:
https://znanium.com/catalog/product/17319
04 — Pexxum JoCTyMA: MO TOATHCKE.

WudopMannoHHbIE CUCTEMBI U IIUPPOBBIC
TEXHOJIOTHH : yueOHoe rocobue : B 2 u. Y. 2.
[TpakTukym / moxa obur. pex. npod. B.B.
Tpodumosna, nou. T.A. Makapuyk. —
Mocksa : UH®PA-M, 2021. — 217 c. - ISBN
978-5-16-109676-5. - TekcT : 2MeKTPOHHBIH.

URL:
https://znanium.com/catalog/product/17866
61 — Pexxnm mocTyma: 1mo moarmcKe.

AnnpeitunkoB, A. B. UHTemekTyaibHbie
IU(POBBIE TEXHOJIOTUN KOHIICTITYaIbHOTO
MIPOCKTUPOBAHUS UHKEHEPHBIX PEIICHUH :
yuebHuk / A.B. Aunpeituukos, O.H.
AnppeitunkoBa. — MockBa : UHOPA-M,
2023. — 511 c. + lon. maTtepuansl
[DnexTpoHHBI pecypc]. — (Boicuee
obpaszoBanue: Maructpatypa). — DOI
10.12737/textbook 5cde57b7228885.608985
13. - ISBN 978-5-16-014884-7. - Tekcr :

AIEKTPOHHBIN.

URL:
https://znanium.com/catalog/product/19649
76 — Pexxum JocTyma: 1o moJnucKe.

Hansu, 3. I'. CoBpeMeHHbIE TEXHOJIOTHH
nporpamMmmupoBanus. 3k C# : yueOHUK : B 2
toMax. Tom 1. J[sig HauMHAIOMMX
nostp3oBateneit / 3.1, lagstH. — Mockaa :
NH®PA-M, 2021. — 312 c. — (Bsicuiee
obpasoBanue: bakanaspuar). — DOI
10.12737/1196552. - ISBN 978-5-16-016613-
1. - TekcT : 2eKTPOHHBIH.

URL:
https://znanium.com/catalog/product/11965
52 — Pexxum frocTyma: 1mo moArmcKe.

Hansu, 3. I'. CoBpeMeHHbIE TEXHOJIOTHH
nporpamMmmupoBanus. A3bik C# : yueOHUK : B 2
tomax. Tom 2. I npoABUHYTHIX
nos3oBareneit / D.1°. lansga. — Mocksa :
NH®PA-M, 2021. — 335 c. — (Bwsicmiee
obpasoBanue: bakanaspuar). — DOI
10.12737/1478383. - ISBN 978-5-16-016997-

2. - TexcT : 3NeKTPOHHBIH.

URL:
https://znanium.com/catalog/product/14783
83 — Pexxum nocTyna: 1mo noAmucke.




6. IlepedyeHp COBpeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Odunuaneueiit cailt PYT (MUUNT) (https://www.miit.ru/);

OdwurmanbeHelil caiit MunTpanca Poccun (https://mintrans.gov.ru/);

DNEeKTPOHHO-O0MOIMOTeUHAs cucrema "ZNANIUM.COM"
https://znanium.com
CnpaBouHas [IpaBOBas cucremMa «KoHncynbrant [Tmroc»

http://www.consultant.ru
Caiit Hayuno-texauueckoit oubnunoreku PYT (MUUNT) http://library.miit.ru
Caiit Poccuiickoii rocyaapctBeHHOM 6ubmmoteku http://www.rsl.ru
Caiit Hayunoii snextponnoi o6nodmmorexku eLIBRARY.RU http://elibrary.ru
DAY Poccuiickoe Knaccuduxannonnoe O6miectso https://rfclass.ru
Caitt T'ocynmapcTBeHHON MyOIMYHOM HAYyYHO-TEXHUYECKOW OMOIMOTEKH
Poccum http://www.gpntb.ru
Poccuiickuii Mopckoi peructp cymoxoacTsa http:// www.rs-class.org/ru/
Caiit Bcepoccuiickoro MHCTUTYTa HAYYHOM M TEXHMUYECKOW HH(pOpMaluu
Poccuiickoii akanemun Hayk (BUHUTU PAH) http://www.viniti.ru

7. IlepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOIO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /11 OCBOCHUS AUCIUTIIIMHBI (MOIYJIs).

Oneparnronnas cucrema (IlonHas MuiieH3MOHHAS BEPCHS)

Oducubiii naker npuinoxenuit Office (Word, Excel, PowerPoint) (ITonnas
JUUEH3UOHHAs BEPCHS)

Cucrema aBTOMaTU3MPOBAHHOTO MpoeKTUpoBaHus Komnac

Tpenaxep cynoBoi sHepreTudeckoi yctaHoBku Medium Speed Engine
Room (MSER)

Tpenaxep mammnHoro otaeneHus ERT 6000

Tpenaxep mammuHoro otaeneHus ERS 5000

KoMiiekT MyiabTUMEAUHHBIX OOyYarouux MOJYyJed U MyJIbTUMEAUINHBIX
TpeHaxepHbIX nporpamm UNITEST

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTLTHHE (MOIYIIIO).

KomnbroTepsl, HHTEpaKTUBHBIE IOCKH, POSKTOPHI, IKPAHBI, MEJIOBBIE TOCKU
(MapKepHbIE JJOCKH).



9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

Kypcosas padota B 3 cemectpe.
3auer B 3, 4 ceMecTpax.

10. OueHouHbIE MaTEPHAIIBI.

OHCHO‘IHLIE? MaTcpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe)I(YTO‘IHOﬁ

aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeyIOMUN Kadenapo, T01EHT, K. H.
kadeapsl «CyT0BbIC SHEPTETHUCCKUE
YCTaHOBKH, AJIEKTPOOOOPYI0BaHUE
CYJIOB M aBTOMAaTH3aIus» AKaJeMUn
BOJIHOTO TPaHCIOPTA

CoracoBaHo:

3aBenyromuii kadeapoit COY

[Ipencenarens yaeOHO-METOIUYECKOM
KOMHUCCHH

B.A. 3s16poB

B.A. 3s6poB

A.A. I'y3eHko



