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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Henu uzyyenust nucuurinibl « {ludpoBbie u MHTEUIEKTyalbHbIE TEXHOJIOTUN
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
SHEPreTUYECKUMUA CUCTEMaMM Ha CyJIaX, BKIIOYAs JJIEKTPOCHCTEMBI, CHUCTEMBI
TEHEPALIMU U PACIPEACIICHUS YJHEPTUU.

- Tlonumanue cnoco6oB uHTerpanuu loT-pemenuit ajis MOHUTOpPUHTa U
YOPAaBJICHUS DSHEPreTUYECKUMHM CHUCTEMaMU CYIOB, a TaKXKe HX poJed B
NOBBIIIEHUU 3D (PEKTUBHOCTHU paOOTHI.

- HUccnenoBanue MeTO0OB NpUMEHEHHUS MUGPOBBIX TEXHOJOTHN IS
MOBBIICHUA HAJCKHOCTH W YCTOMYMBOCTH SHEPr€TUUYECKUX CHUCTEM, BKIIOYas
MIPOTHO3UPOBAHUE U TUATHOCTUKY HEUCIIPABHOCTEM.

- ®opMHpoBaHUE HABBIKOB MTPOCKTUPOBAHUS U Pa3pabOTKU MHHOBAIIMOHHBIX
pelIeHnii, OCHOBaHHBIX Ha HMcHoJb30BaHUM [0T ¥ 1UdPOBBIX TEXHONOTHI IS
YIIY4YILICHUS SKCIUTYaTallMOHHBIX XapaKTEPUCTUK CYHOB.

- IloaroroBka CTyI€HTOB K B3aUMOJCHCTBHUIO C COBPEMEHHBIMU
HHEPTreTUYECKUMH CUCTEMaMu Cy/I0B, BKJIIOYas abJIoHkl B3aumo/iencTeus ¢ [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 PEIICHUIA B 00JIACTH SKCIUTyaTaIl[ii YHEPTETUIECKUX CHCTEM.

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

3agaun  uszyudeHus AUCHUIUIMHBL «l{udpoBrle W WHTEUIEKTyalbHbIC
TEXHOJIOTUU B AKCIUTyaTallMM YHEPreTUYECKUX CHCTEM U DJIEKTPOOOOpPYI0BaAHUS
cyaoB, Bkiaouas MAHC»:

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



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

- CdopmupoBarh MOJENIH pabOThl IHEPreTUYECKUX CHUCTEM CYIOB 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 BPEMEHH.

- MHccnepoBaTh MeTOABI ONTHUMH3ALMKA TPOLECCOB DKCIUTyaTallud U
OoOCITy’)KMBaHUSI HHEPreTUYECKUX CHCTEM CYIOB C MOMOUIbIO IU(POBBIX
MHCTPYMEHTOB U aHAJTUTUYECKUX TEXHOJIOTHI.

- lloaroroButrh  cTparerud Uil MOPOTHO3UPOBAHHUS  BO3MOXKHBIX
HEUCIIPAaBHOCTEN U YIpaBIEHUS peXUMaMHU paOOThl SJHEPreTUYECKUX 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, BKJIIOUas HSKOJIOTMUECKHE aCHEKThI
HCIIOJIb30BAHUS SHEPTUU.

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

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMMbl (KOMITETEHIIU) B PE3yJIbTaTe 00yUEHHUS 10 AUCIHUIUIUHE (MOIYITIO):

OIIK-4 - CniocoOeH aganTUupoBaThCsl K U3MEHSIOMUMCS YCIOBUSM CYI0BOM
NESATETHbHOCTH, yCTAaHABIMBAs TPHOPUTETHI IS JOCTHIKEHUS 1T C YYETOM
OTpaHUYCHUS BPEMCHU;

OIIK-5 - Cnoco0eH TNOHMMAaTh MPUHUUIBI PabOThl COBPEMEHHBIX
WH)OPMAITMOHHBIX TEXHOJIOTMM W HWCMIOJB30BaTh WX JUIS PEIICHUS 3a]1a4
poheCCHOHAIBHON JISITEIIbHOCTH,

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

IIK-53 - CnocoOeH peann30BbIBaTh CTaHIaPTHBIE MTPOLIEAYPhI 0€30MaCHOCTH
U DKCTPEHHBIX JACHCTBHM B pamkax kudepoe3zonacHoctu 111 MAHC.;



ITK-69 - DkcruryaTaius 3JIeKTPUIECKOTO U JJIEKTPOHHOTO 000PYI0BaHUS HA
ypOBHE yIpaBICHUS: criocoOeH OCYIIECTBIISATH IKCILTyaTaIUIo
AJIEKTPOOOOPYIOBAHUS, SJCKTPOHHOW ammaparypbl U CHCTEM YIpaBICHUS Ha
OCHOBE 3HaHM uX 6a30BOH KOH(HUTYpaIuH, XapaKTePUCTHUK, TPUHIIUIIOB PaOOTHI
Y TIPaBUJI HCTIOJIB30BAHMS 110 HA3HAYCHUIO.

OOyueHnue 1Mo JUCIUIUTHHE (MOTYIIIO ) TIPEIIToIaraeT, 4YTo 1Mo ero pe3yabTaTaM
oOydaromuiics: Oyaer:

3HaTh:

MOPSJIOK YCTAHOBJICHHUSI 1IeJIeH MTPOEKTa, ONPEIeNICHUs IPUOPUTETOB;

OCHOBHbIE HWH(OpPMAIMOHHBIE TEXHOJOTMH M MPOTPAMMHBIE CPEJICTBA,
KOTOpBIEC TPUMEHSIIOTCSI TIPU PELICHUH 3a/1a4 MPOPEeCCHOHATBHOMN 1eATeIHOCTH;

0a30Byl0 KOH(PUIypalMl0 W MNPUHUUIIBI pabOThl TE€HEPATOPHBIX U
pacmpeeIMTENbHBIX CUCTEM, IOATOTOBKY U IYyCK T€HEPaTOPOB;

0a30ByI0 KOHQUIYpalMIO U MPUHLHUIBI PaOOTHI 3JIEKTPOMOTOPOB, BKIIOYAS
METOJI0JIOTHIO UX MYyCKa;

0a30ByI0 KOHPUTYPALNIO U PUHIIUIIBI PAOOTHI BHICOKOBOJITHBIX YCTAaHOBOK;

0a30Byl0 KOHGUTYpalMi0O W MPUHLUIBI (QopMUpOBaHUS U  PAOOTHI
KOHTPOJIbHBIX IIETICH U CBSI3aHHBIX C HUIMH CHUCTEMHBIX YCTPOUCTB;

0a30By10 KOH(UTYpaIUI0, TPUHIUIBI PaOOTHI U XapaKTEPUCTUKU 0a30BBIX
AJIEMEHTOB JJIEKTPOHHBIX LEIEH;

0a30Byl0  KOH(UTypalMio, MNPUHIMUIBI  pabOThl  aBTOMATHYECKHUX
KOHTPOJIBHBIX CUCTEM;

0a30ByI0 KOH(PUTYpALMIO, TPUHIUIBI pa0O0ThI, GYHKIINH, XaPAKTEPUCTUKH U
CBOMCTBa KOHTPOJIBHBIX CUCTEM I OTIEIbHBIX MEXAHW3MOB, BKIIIOYAsl OPTaHBI
YIPAaBJICHUS TJIABHOW JIBUTATEJIbHOM YCTAaHOBKOM M aBTOMATHUYECKUE OPraHbl
YIPABJICHUS TTAPOBBIM KOTJIOM;

0a30Byl0 KOH(PUTYpallMi0 W TPHHIUILI PabOTHl CHUCTEM YIpPaBICHUS
Pa3IUYHBIX METOJIOJIOTHH U MX XapaKTECPUCTHKHY;

0a30Byl0 KOH(UTYpaIuio, TPUHIUNBI PadOTBl U  XapaKTEPUCTUKH
MIPOTMOPITMOHAIbEHO-UHTETpaibHO-TudPepentmansuoro (ITN/]) perynmupoBanus u
CBSI3aHHBIX C HUM CUCTEMHBIX YCTPOWCTB ISl YIIPaBJICHUS TIPOIIECCOM;

YCTPOWCTBO W TPHUHITUN ACHCTBUS JATYMKOB W CHCTEM MOHHUTOPHHTA JIJIS
obecrnieueHust 6€30MmacHOCTH U 3PHEKTUBHOCTH O€37KUMAKHOTO CY/IHA;

CTaHJIapPTHBIE MPOLEAYPHI 0€30MACHOCTH U SKCTPEHHBIX NEHCTBUI B paMKax
krbepoe3onacHocTu 1t MAHC;

YMmeTh:



yCTaHaBIIUBATh IPUOPUTETHI npodeccuoHaNbHOMI JESITeNIbHOCTH,
aJanTUPOBATh UX K KOHKPETHBIM BUJIaM JCSATEIBHOCTU U MTPOCKTaM;

dbopmynupoBath ~ TpebOBaHMS K  IPOrpaMMHOMY  0O€CIEUEHHIO,
HEOOXOIMMOMY TMOJIb30BATENIO; BBIMOJHATH JCHCTBUS MO 3arpy3Ke HU3y4aeMbIX
CUCTEM; IPUMEHATH MOJyYCHHBIC HABBIKK PAOOTHI C M3y4yaeMbIMU CHCTEMaMH B
paboTe ¢ IpyruMu NporpaMmmMamMi; yMeeT MPUMEHSATh OCHOBHbIE HH(OPMAaIMOHHbBIE
TEXHOJIOTUH U MPOrPaMMHBIE CPEACTBA, KOTOPbIE MCHONB3YIOTCS MPU PEIICHUU
3a71a4 Mpo(ecCuOHANBHOMN 1eATeIbHOCTH;

oOecrieynBaTh MapauieIbHOE COCAMHEHHE TEeHEPATOPHBIX YCTAHOBOK W
nepexo ¢ OAHOU Ha JPYTyIo;

paboTaTh € JaTYMKaMHd M CHCTEMaMUd MOHHUTOPHHIra JUIsi 0OecleYeHUs
0e3omacHoCcTH U 3PHEKTUBHOCTH O0E37KUMAKHOTO CY/IHA;

peann30BBIBATh CTAaHAAPTHBIE MPOLEAYPHl O0€30MacCHOCTH W AKCTPEHHBIX
neicTBui B paMmkax kubepoeszonacHoctu 11t MAHC;

Baaners:

METO/IaMH YTIPABIICHHUS JIFOJbMU B CJIIOKHBIX, KPUTUUECKHUX U IKCTPEMAIbHBIX
YCIOBUSIX;

HAaBBIKAMHM TPUMEHEHHS OCHOBHBIX HMH(POPMAIMOHHBIX TEXHOJOTUH H
MPOrPaMMHBIX  CPENCTB, KOTOpPHIE HCIONB3YIOTCS TPU  PEIIeHUH  3a]ad
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

HABBIKAMHU JKCIUTyaTallil TEHEPATOPHBIX W paclpeleUTENbHBIX CHCTEM;
MOJITOTOBKHU U TyCKa T€HEPaTOPOB;

HABBIKAMH KCIUTyaTalliy BHICOKOBOJIBTHBIX YCTAaHOBOK;

HaBbIKAMH Pa0OTHI C JaTYMKaMU M CHUCTEMaMH MOHUTOPUHTA JUIS
obecrieuenuns 6€30macHOCTH U YPPEKTUBHOCTU OE3IKUMAKHOTO CYHA;

HaBbIKAMHU PEaJM30BbIBATH CTAaHAAPTHBIE MPOLEAYpPbl OE30MACHOCTH U
AKCTPEHHBIX JEHUCTBUI B paMKax kubepoezonacHoctu 11t MAHC,;

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 5 3.e. (180
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem gucruIuHBl (MOAYJsl) B (QopMe KOHTAKTHOM pabOThHI
oOyJammmxcss ¢ MeJarorTMYecCKUMH  padOTHUKaMU W (WIKM)  JHIAMH,
MPUBJIEKAEMbBIMHU K peau3alii 00pa30oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJICHUN YUE€OHBIX 3aHITHI:



KonngectBo yacos
Tun y4eOHBIX 3aHATHH Cemectp
Bcero
Ne3 | Ne4
KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 96 40 56
B tom uucae:
3aHATHUS JCKIUOHHOTO THIIA 16 8 8
3aHATHS CEMUHAPCKOTO TUTIA 80 32 48

3.3. O06bemM mucHUIUIMHBI (MOIYJsA) B (OpME CaMOCTOSITEIIBHONW padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyJarOIIMXCS C
MearornIeCKUMU PabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTi3ariu
oOpa3oBaTenpHON TpOrpaMMbl  HA HWHBIX YCIOBHUSAX, TP  IPOBEIACHUH
IPOMEKYTOYHOM aTTeCTAIlMK COCTaBIsAET 84 akaJleMUUecKuX yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUIMHBI (MOIYJISI) MOXKET ObITh pealii30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHOW padOThl 00yYaIOIUXCs, a TAKKe B (hopme
KOHTAKTHOM pabOThl 00y4YarONIUXCsl C MEJarornuecKuMu pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBJIEKaEMbIMH K peau3allii 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSX, TIPH MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIsS).

4.1. 3aHATHA NTEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
n/m

1 |Beenenue B nudposbie TexHogoruu u uHTEpHET Bemen (IoT)

PaccmarpuBaemble BOIIPOCHL:

- [Tonsie ocHOBBI 1M (pOBBIX TexHONMOTHH 1 [0T.

- V3yunTs uX BIMSHUE HA PAa3IUYIHBbIEC OTPACIH, BKIIOYAsi CyAOCTPOCHUE U IKCILTYaTAIUIO CY/IOB.

- Onpenenenne mUPpPoBBIX TexHOIOTHHA U [0T.

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

- [Ipumeps! npumenenus [oT B pa3nuuHbIX 0TpacisX (MIPOMBIIUICHHOCTh, TPAHCHIOPT, SHEPTETHKA).

2  |OCHOBBI PHEPTETHYCCKHUX CHCTEM CYJIOB

PaccmarpuBaembie BOIPOCHI:

- CTpyKTypa 2HEpreTHYECKUX CUCTEM CYJIOB.

- DIEKTPUIECKUE ¥ MEXaHNUECKHE CUCTEMBI.

- Ponb aHEpreTnyeckux cucteM B 00IIeM QYHKIIMOHUPOBAHUH CYIHA.

3 |Beenenue 8 MAHC

PaccmarpuBaemble BOIPOCHI:

- OnpeneneHue, CTpyKTypa U GpyHKIMOHaIbHbIE Bo3MokHOCTH MAHC.
- B3zaumopeiicteBue MAHC ¢ apyrumu cucremamu CyHa.

- O630p TexHoyOruM, ncrons3yromuxcs 8 MAHC.

- Komnonentst MAHC: natumku, cucteMsl ynpasiieHus, HHTepdech.

- [Ipumeps! yeneurHoro ucnons3oBanuss MAHC Ha aBTOHOMHBIX Cyax.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

HNurerpanus 0T B sHEpreTnyeckue CUCTEMBI Cy10B
PaccmarpuBaeMblie BOpOCHI:

- [Ipumenenue naTuukoB U ycTpoiicTB 10T B sHEpreTMUECKUX cUCTEMAX.
- COOp 1 aHaM3 JaHHBIX B pEaIbHOM BPEMEHHU.

- [IpuHuMne! c6opa naHHbIX ¢ momolsio loT yerpoiicTs.

- CucreMsl yIIpaBIeHHUs Ha OCHOBE JJAHHBIX U UX NPEUMYILECTBA.

- [Ipumenenue 10T 1151 MOHUTOPUHTA U YIIPABJIEHUSI YHEPrOCUCTEMAMHU.
- [Ipumeps! yenennoro npuMmenenus loT Ha MOpckux cynax.

be3zomacHocTe 1 HanexHOCTh B [0T

PaccmarpuBaeMbie BOTIPOCHL:

- OCHOBHBIC YIPO3bI U YA3BUMOCTHU. YTP03bl Oe30omacHocTd B cucteme 1oT.

- CriocoObl 3alUThI JaHHBIX U CETeBOM Oe3onacHOCTH. [IpobiaeMbl KOHPUIEHINATBHOCTH JaHHbBIX.
- Ponb cTaHAapTOB M HOPM B 00ECIICYEHNH HA/IE)KHOCTH CHCTEM.

- Bnusiaue [oT Ha HaBuranuio, 6€30MacHOCTh U IKCIUTYaTaIIHIo.

- DTHUeCcKue BOIPOCHI UCTTIOJIB30BAHUSA AaBTOHOMHBIX TEXHOJIOTHI Ha MoOp€.

Bbynymee nndposbix TexHonoruii u loT B cynoxoactse
PaccmaTpuBaemble BOTIPOCH:

- OCHOBHBIE XapaKTEPUCTUKH ABTOHOMHBIX CYJIOB.

- Texymue TeXHOMOTHH U AoCcTkeHns B oomactt MAHC.

- [Ipencrosmue TexHonoruu B obmactu [oT.

- [Ipodeccun Oyayiiero B 00J1aCTH CyJOXOACTBA M SHEPTETHUKH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

MOI[CJ'II/IpOBaHI/IC pa6OTI>I CHJIOBOM YCTAHOBKHU CyHa

B pesynpTaTe paboThl Ha NPAKTUYECKOM 3aHSITHH CTYJICHT BBIIIOJIHSCT:

- Pa3paboTka npocToil MOAeNn CHIIOBOM yCTaAHOBKH (HAIpHMeEp, AU3eIb-TeHepaTop).

- Mcnonp3oBaHue NpOrpaMMHOTO obeciedeH s JUTsl CUMYJISIIK paboThl TeHepaTopa B Pa3iInyHbIX
YCIOBHAX (HATPsDKEHUE, HATPY3Ka).

Cucrema MOHUTOPHHTIA NApaMETPOB SJICKTPOCTAHIIHUU C UCITIOJIb30BAHUCM IoT

B pesynprare paboThl Ha IPAaKTHYECKOM 3aHATHH CTYICHT BBIITOJHSICT:

- CozaHme cXeMBbl CHCTEMBI MOHUTOPHHTAa, OCHOBAaHHON Ha CEHCOpax (TeMIieparypa, JaBlIeHHE, yPOBEHb
TOTUINBA).

- Peammzanus npoekra ¢ ncnons3oBanueM Arduino mim Raspberry Pi i cOopa 1aHHBIX B peabHOM
BpPEMEHU.

Ontumm3anys padoThl JIEKTPOCTAHIIAN C TIOMOIIBIO aHAJIW3a TAHHBIX

B pesynbrate paboThl Ha MPAKTHYECKOM 3aHSITHHU CTYAEHT BBINOJIHSET:

- COOp 1 aHaM3 NCTOPUYECKHUX JaHHBIX PAOOTHI AJIEKTPOCTAHIIHH.

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

ABTOMaTI/ISaI_II/ISI YIIpaBJICHUA I'py3aMU C UCITIOJIb30BAHUEM IoT-TexHonoruit

B pesynprare paboThl Ha IPAaKTHUECKOM 3aHATHH CTYJCHT BBIITOJIHSET:

- Pa3paboTka cucTeMsl ynpaBieHus pacrpeielleHueM MOITHOCTH CPEIH Pa3IuIHbIX JIEKTPUIECKUX IPY30B
(ocBelieHNe, HABUTALIMOHHBIE CUCTEMBI).

- Ucnonp3oBaHue JaTUUKOB JUIS OTCIEKUBAHUS COCTOSHUS TPY30B U UX AOCTABKH K AJIEKTPOCTAHLUH.

Coznanue MOOMIIBHOTO MPUJIOKEHUS IJIs1 KOHTPOJISl TapaMeTPOB CUIIOBOI YCTaHOBKHU
B pe3yibTare pa60Tm Ha MPAaKTUYCCKOM 3aHATUU CTYACHT BBIIIOJIHACT:




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

- Pa3paboTka mpocToro MOOHIBHOTO MPHIIOKESHHUS IS OTOOpaKeHUST HHQOPMAITHH O COCTOSTHUH CHIIOBOM
YCTaHOBKH (YpPOBEHB TOILIMBA, TEMIIEPaTypa M T.1.).
- MHTerpanus ¢ 006JavyHbIMU CEpBUCAMU JUTS XPaHEHUS M aHAIN3a TaHHBIX.

:‘)HepFOf)(l)(beKTI/IBHOCTB Ha CyJax: UCII0JIb30BaHUEC aJIbTCPHATUBHBIX HCTOYHHKOB
OHEPIUuun

B pesynabTate paboThl Ha MPAKTHYECKOM 3aHSITHHU CTYACHT BBINOJIHSCT:

- M3yueHne BO3MOXKHOCTEH MHTETPAIIMN COTHEYHBIX MMAHEIEH MITH BETPSIKOB B CUIIOBBIE YCTAHOBKH CYZOB.
- VITOTOBBII IPOEKT 1O OLEHKE MOTCHIINAIBHOW 3KOHOMHH | BIMSHUS Ha 3KOJIOTHIO.

[TocTpoenue cucremsl ynanéuuoro ynpasienus ais MAHC

B pesynbrate paboThl Ha MPAKTHUECKOM 3aHSATHHU CTYAEHT BBINOJIHSET:

- Pa3paboTka mpoToTuna cucTeMsl YAAIEHHOTO yIpaBIeHUs A1 MOPCKOT0 aBTOHOMHOT'O CyHA Ha 0a3e
Arduino unu Raspberry Pi.

- [IpumeHeHue TeXHOJIOrUi Nepeaadn JaHHbIX (Hanpumep, LoRa nnu GSM) ans ynpasieHus
9HEProCHCTEMaMHU.

Ananus u JAUArdHOCTUKa HEIOJIAaJO0K B CUJIOBBIX YCTAHOBKAX C UCIIOJIb30BAHUCM IoT

B pesynbTate paboThl Ha MPAKTHUECKOM 3aHSITHHU CTYACHT BBINOJIHSCT:

- Co3aHue CHCTEMBI, KOTOpas OyAET OTCIEeKHUBATh PadOTY TeHEPATOPOB X aBTOMaTHIECKH COOOIIATh O
BO3MOJKHBIX HEUCTIPABHOCTSIX.

- PazpaboTka alropuTMOB JJIs1 TMarHOCTHKHM Ha OCHOBE COOPaHHBIX JIaHHBIX (HAalpUMep, TeMIepaTypHbIe
AQHOMAJIHN).

I/IHTel"paI_[I/IH crcTeM 0€30IMacHOCTH Ha CYAHC C SHCPTCTUICCKUMU CUCTEMaMU

B pesynbraTe paboThl Ha MPAKTUYECKOM 3aHATHU CTYACHT BBIIIOIHSET:

- [IpoexTupoBanue cucTeMBbl, KOTOpast OyeT OTIPABIATE YBEAOMIICHHUS O COCTOSTHIN 0€3011acCHOCTH
JNEKTPUUECKHUX CUCTEM (HAIpUMep, OTKIIOUCHUS, IEPETPY3KH).

- MccnenoBanue NpUHIMIIOB PAOOTHI PE3EPBHBIX CUCTEM ITUTAHHS B KPUTHIECKUX CHTYALHSX.

10

BiustHue kmuMaTHYeCKUX yCIOBUN Ha pabOTy CHIIOBBIX YCTAaHOBOK CYIOB

B pesynprare paboThl Ha IPAKTHUECKOM 3aHATHH CTYICHT BBIITOJHSET:

- CpaBHHUTEIBHBIHN aHAIN3 PaOOTHI AEKTPOCTAHINNA U CUJIIOBBIX YCTAHOBOK B PA3IUYHBIX KINMaTHYECKHIX
30HaX.

- CozaHue IporpaMMel, KOTOpasi IIOMOXET IPOTHO3HPOBAThH MOTPeOICHUE YHEPTUH UCXOAS U3 TTOTOTHBIX
YCIOBHI HA MOMEHT JKCILUTyaTallly.

11

MOHUTOPHHT TEMIIEPATYpPhl U IABJICHUS B SJHEPIE€TUYECKON CUCTEME C UCIIOIb30BAHNEM

natynkoB loT
B pe3ynprare paboThl Ha IPAaKTHYECKOM 3aHSATHH CTYACHT BBITOTHIACT yCTAaHOBKY M HACTpO#Ky loT-
JAATYUKOB JI1 MOHUTOPHHIA KIIFOYCBBIX MapaMETpOB SHGPFGTHHCCKOﬁ CHUCTEMBbI Cy/iHA.

12

MOHI/ITOPI/IHF YPOBHA U pacxXoJia B BHCPFCTHHGCKOﬁ CUCTEMCE C UCIIOJIb30BAHUECM

natyukos [oT
B pesynprare paboThl Ha IPAaKTHUECKOM 3aHSATHH CTYACHT BBIITOJHIET yCTAaHOBKY M HAacTporKy loT-
JIATYUKOB JUIsI MOHUTOPUHIA IapAMETPOB YPOBHS U PacXo/a KUJKOCTH B SHEPIreTUYECKON CUCTEMBI CYHA.

13

ABTOMaTH3a1Us YIIPABJICHUS OCBEIIEHUEM Ha Cy/IHE
B pe3yibTare pa6OTI)I Ha MPAaKTUYCCKOM 3aHATUU CTYACHT BBIIIOJHACT BHEAPECHUEC CUCTEMbBI YMHOT'O
OCBCLICHUS JI1 S9KOHOMHHU SHEPIrun

14

Pa3pa60TI<a CHUCTCMBI OIMOBCHICHUSA O HCUCIIPABHOCTAX O60py,[[OBaHI/I$I
B pesynprare paboThl Ha TPAaKTHUECKOM 3aHSATHH CTYACHT BBIOJHIET CO3JaHUE CHCTEMBI, KOTopasi OyaeT
OIIOBEIIATh DKHUIMAXK O HCUCIPABHOCTAX B p€aJlbHOM BPEMCHU

4.3. CamocrosiTenbHas paboTa 00y4aromuxcsl.




No .
Bun camocrositensHOM paboTh

/1

1 |Pabota c JIeKIIMOHHBIM MaTEpUAIIOM, TIUTEPATYPOIl

2 |IlogroroBka K NpaKTUYECKUM 3aHATUAM

3 | BrimonHeHne KypcoBoil paboTHI.

4 | IloarotoBka K MpOMEKYTOYHON aTTECTALIUU.

5 | IloaroroBka K TEKyIIEMY KOHTPOJIO.

4.4. TlpumepHbIil TepeYeHb TeM KYpCOBBIX paboT

1. HWHTemnekTyalbHblE CHCTEMbl MOHHUTOPUHTAa U  JUArHOCTUKH
HHEPreTUUECKOro 000py10BaHus Cy/10B

2. HUcnonb3oBanue pnatuyukoB [oT st ympaBiieHHS] SHEPreTUYECKUMU
CUCTEMaMHU MOPCKHUX CY/OB

3. [udposuzamus mpoIECCOB IKCILUTyaTAIlMN JIEKTPOOOOPYIOBAHUS CYIOB:
COBPEMEHHBIE MTOAXObI

4. HHTenneKTyadbHbIE CHUCTEMBI YIPABICHUS 3HEPronoTpedieHneM Ha
ABTOHOMHBIX MOPCKHX Cy/Iax

5. HuHTemnekTyanbHbIE CHCTEMbl aBApUIHOTO OTKIIOYEHHUS W 3allUThI
AIEKTPOOOOPYI0BAHUS

6. IlpumeHeHHEe TEXHOJOTUNM MAIIMHHOTO OOYYEeHHS Il ONTUMHU3AIMH
pabOThI PHEPrETUUECKUX CUCTEM CYHA

7. OcoOEHHOCTM BHEAPEHHS] LU(PPOBBIX TEXHOJOTHA HA ABTOHOMHBIX
MOPCKHUX HAJIBOJHBIX CyJlax

8. besomacHocTes ¥ 3amuTa MHGOPMAIMOHHBIX CHUCTEM HAa aBTOHOMHBIX
MOPCKHUX CcyAax

9. Dmeprernueckass 3PGEKTUBHOCT, W  YOpaBICHHE pecypcamMu B
aBTOHOMHBIX MOPCKHUX CyJHaX

10. Vcnionp30BaHuEe CUCTEM MCKYCCTBEHHOT'O MHTEIUIEKTA JJis1 oOecrieueHus
ABTOHOMHOCTHU CyAHA

11. HMHHOBalMoHHBIE MOAXOABI K SHEProdddEKTUBHOCTH CYJIOB C
UCII0JIb30BaHUEM ITU(POBBIX TEXHOJIOTUN

12. UHTENNeKTyallbHbIE CUCTEMBI CBSI3W U OOMEHA JIaHHBIMU MEXy CyJlaMu
1 OeperoBbIMH CITyKOamMu

13. Dkonornyeckue acreKThl BHEIPEHUS MU(PPOBBIX TEXHOJIOTHI B MOPCKYIO
HSHEPreTUYECKYIO OTPACIb

5. TlepedyeHp wW3gaHUH, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU
OCBOCHUU JUCHUILUIUHBI (MOIYJIA).



Bubnuorpaduueckoe onucanue

Mecro nocryna

benepaunora, O. U. LludgpoBeie TeXHOIOTHH
WH)KEHEPHOTO YIIpaBJICHUS 1 aHAIN3a !
yaeOHnoe nocodue / O.W. benepnunosa, 10.A.
Bogoso3osa. — M.: UH®OPA-M, 2024. —
117 c. - ISBN 978-5-16-112665-3. - Tekcr :

AJIEKTPOHHBIN.

URL:
https://znanium.ru/catalog/product/2160668
— Pexum JOCTyIIa: IO IIOMIINCKE.

WudopMannoHHbIE CUCTEMBI U IIU(PPOBBIE
texHosioruu. [IpakTukym : yuebHOe nocodue.
Yacte 1 / mox o6m1. pea. mpod. B.B.
Tpodumora, nor. M.M. bapabanoBoii. —
Mocksa : UHOPA-M, 2021. — 212 ¢c. —
(Bricuiee oOpa3oBanue: bakanaspuar). -
ISBN 978-5-16-109660-4. - Tekcr :

AJIEKTPOHHBIN.

URL:
https://znanium.com/catalog/product/17319
04 — Pexxum J0CTyMA: MO TIOATHCKE.

WHpopMannoHHbIE CUCTEMBI U IIU(PPOBBIE
TEXHOJIOTHH : yueOHoe nocodue : B 2 u. Y. 2.
[TpakTukym / moxa obur. pex. npod. B.B.
Tpodumona, nou. T.A. Makapuyk. —
Mocksa : UHOPA-M, 2021. — 217 c. - ISBN
978-5-16-109676-5. - TekcT : HeKTPOHHBII.

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

Annpeitunkos, A. B. IHTemiekTyaibHbIe

1M (POBbIE TEXHOJIOTUN KOHIIENTYaJIbHOTO
IIPOEKTUPOBAHUS NHKEHEPHBIX PEIICHUH :
yuebHuk / A.B. Anapeitunkos, O.H.
AnpnpeitunkoBa. — Mocksa : UHOPA-M,
2023. — 511 c. + lon. maTtepuansl
[DnexTpoHHBI pecypc]. — (Boicuiee
oOpa3oBanue: Maructpatypa). — DOI
10.12737/textbook 5cde57b7228885.608985
13. - ISBN 978-5-16-014884-7. - Tekcr :

3JIEKTPOHHBIMN.

URL:
https://znanium.com/catalog/product/19649
76 — PexxuM J1ocTyma: 1o moJnucKe.

Hansu, 3. I'. CoBpeMeHHbIE TEXHOJIOTUH
nporpamMmmupoBanus. A3k C# : yueOHUK : B 2
tomax. Tom 1. [l HaUMHAIOIIHMX
nostb3oBateneit / 3.1, laassH. — Mockaa :
NH®PA-M, 2021. — 312 c. — (Bsicmiee
obpa3oBanue: bakanaspuar). — DOI
10.12737/1196552. - ISBN 978-5-16-016613-
1. - TekcT : NEKTPOHHBIH.

URL:
https://znanium.com/catalog/product/11965
52 — Pexxum JocTyna: 1o NoAmrcKe.

Hansan, O. I'. CoBpeMeHHbIE TEXHOJIOTUU
nporpamMmmupoBanus. A3k C# : yueOHUK : B 2
tomax. Tom 2. Jlns npoaBUHYTHIX

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




nosb3oBareneii / 3.1, lagssH. — Mockaa :
NH®PA-M, 2021. — 335 ¢. — (Bricmiee
obpa3oBanue: bakanaspuar). — DOI
10.12737/1478383. - ISBN 978-5-16-016997-

2. - TekcrT : 2JIeKTPOHHBIH.

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

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

Odunuaneueiii cailt Muntpanca Poccuu (https://mintrans.gov.ru/);

DJIEKTPOHHO-OUOIMOTEYHAs cucrema "ZNANIUM.COM"
https://znanium.com
CnpaBouHas IIpaBOBas cucremMa «KoHncynbranT [Tmroc»

http://www.consultant.ru
Caiit Hayuno-texauueckoit oubnunoreku PYT (MUUT) http://library.miit.ru
Caiit Poccuiickoii rocyaapctBeHHOM 6ubimmoteku http://www.rsl.ru
Caiit Hayunotii snextponnoit 6ubmuotexku eLIBRARY.RU http://elibrary.ru
DAY Poccuiickoe Knaccuduxanuonnoe O6miectso https://rfclass.ru
Caitt T'ocynmapcTBeHHON MyOIMYHOM HAyYHO-TEXHUYECKOU OMOIMOTEKU
Poccun http://www.gpntb.ru
Poccuiickuit Mopckoit peructp cymoxosactsa http://www.rs-class.org/ru/
Caiit Bcepoccuiickoro MHCTUTYTa HAYYHOM M TEXHMUYECKOW HMHQpOpMaluu
Poccuiickoii akanemun Hayk (BUHUTU PAH) http://www.viniti.ru

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpPOCTPAHSIEMOTO
MporpaMMHOr0 oOecredYeHus, B TOM YHUCJIE OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHUS AUCIUTIIIMHBI (MOIYJIs).

Onepanuonnas cucteMa (ITonHas nuuieH3nOHHAS BEPCHS)

Odwucnprii maket mpunoxenuit Office (Word, Excel, PowerPoint) (ITonnas
JULEH3UOHHAs BepCus)

Cucrema aBTOMaTU3MPOBAHHOTO MpoeKTUpoBaHus Kommnac

Tpenaxep cynoBod sHepreTudeckoi yctaHoBku Medium Speed Engine
Room (MSER)

Tpenaxep mammnHoro otaeneHus ERT 6000

Tpenaxep mammuHoro otaeneHus ERS 5000

KoMIiekT MynbTUMEAUIHBIX OOYyYarolnIMX MOAYJEH W MYJbTHUMEIUWHBIX
TpeHaxepHbix nporpamm UNITEST



8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON  IJIs
OCYIIICCTBJICHUS 00pa30BaTEILHOTO IPOoIecca M0 IUCIUILIHHE (MOJIYIIIO).

KomnpioTepsl, HHTEpaKTUBHBIE TOCKH, IPOSKTOPHI, IKPAHbI, MEJIOBBIE TOCKU
(MapkepHbIE JJOCKH).
9. ®opma NpOMEKYyTOUHON aTTECTAIUHU:

KypcoBas pabota B 3 cemectpe.
3auer B 3, 4 ceMecTpax.

10. OueHouHbIE MaTEpHUAIIBI.

OueHOYHbIE MAaTepUAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUYHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

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

CoracoBaHo:

3aBenyromuii kadeapoit COY

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

B.A. 3s16poB

B.A. 310poB

A.A. I'y3eHko



