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NuTepdencbl 1 NPOTOKOJIBI MOJEBBIX HIMH Nepeaadu

3akpernieHa 3a kadenpoit MeXaHMKH U AaBTOMATH3ALMHU TEXHOJOTHYECKHUX MPOLECCOB U MPOU3BOACTB
VY4eOHsIit TaH Hanpasnenue noxaroroBku 15.03.04 ABTomaruzanys TEXHOJIOTMUECKUX IPOLECCOB U
mpon3BoACTB [Ipoduias moaroToBKH: "ABTOMATH3aIMA TEXHOJOTHUYECKHX IIPOIECCOB U
MPOU3BOJCTB"
Kpammduxars O0axanaBp
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OO0mast Tpy10eMKOCTh 43ET
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ayJIUTOPHBIC 3aHATHUS 10
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4acoB Ha KOHTPOINb 9

Pacnpez[ene}me YacoB JUCHUILVIMHBI IO KypcaM
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Bun 3ansaruit vi | Pl | vI | PO Hroro
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[IpakTrueckue 6 6 6 6
Uroro ayn. 4 |4 |6 6 10 |10
KonraktHasg padora |4 |4 |6 6 10 (10
Cam. pabota 32132193 (93 [125]125
Yacel Ha KOHTPOIIb 9 9 9 9
HUroro 36 |36 | 108 [ 108 | 144 | 144




Pa3paboTunk mporpaMmsr:

cm. npenodasamens, Lllaneun B.B.

Pabouas nporpamma qUCHUILTUHBI
HNHTepdeiichl 1 MPOTOKOJIBI M0JIEBHIX IINH MEepeJayy JAHHBIX

paspabotana B cootBeTcTBUM ¢ PI'OC BO:!

®DenepanbHblii TOCY1apCTBEHHBIH 00pa30BaTeIbHbIM CTAHAAPT BHICLIETO 00pa30BaHus 110 HANPaBJIEHUIO MoAroToBKU 15.03.04
ABTOMATU3ALVA TEXHOJIOIT'MYECKUX ITPOLIECCOB
N ITPOU3BO/ICTB (yposens OaxanaBpuara) (mpuka3 MuHoOpHayku Poccun ot 12.03.2015 1. Ne 200)

COCTaBJICHA HA OCHOBAaHHUH yqe6Horo IJ1aHa:

Hampasnenne moxrorokn 15.03.04 ABroMaTi3anus TEXHOIOTHYECKUX IIPOIECCOB U Ipon3BoACTB [Ipodmins moaAroToBKH:
" ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOIACTB"

YTBEPKICHHOTO y4€HbIM coBeToM By3a oT 20.10.2020 nmpoTtokon Ne 8.

Pabouas nporpamMma o00peHa Ha 3aceaHuu Kadeapbl
MEXaHNKHU U aBTOMATH3AIIHA TEXHOJOTHYECKHX NMPOIECcCOB H MPOU3BOICTB

IIpoTokon MeTonuueckoro coBeta yuusepcutera ot 08.07.2021 . Ne 5
3aB. kadenpoi u.0. 3aB. kKapeapoit kaua. ¢pus.-MaT. Hayk, Xyaskos [1.1O.



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

CctopmupoBats y 00yJarOIMXCs TCOPETUIECKUE U IPAKTHIECKUE 3HAHNS B 00JIACTH MIPOMBIIIICHHBIX HHTEP(EHCOB U IPOTOKOIOB
nepeaayn JaHHbIX.

1.1 3agaumn

1. O3HaKOMHTB 00Y4YAIOLINXCS C OCHOBHBIMH HHTEp(eHCaMu 1 IPOTOKOJIAMH, UCIIOIb3YIOLIMMHUCS st OOMEHa JTaHHBIMH B
cuctemax ACYTII;

2. Jlats yrimyOneHnsle npencTaBieHns od maTepdetice RS-485 u mporoxomax Modbus RTU, Modbus TCP u Profibus;

3. Pa3BuTh MpakTUYECKUE HABBIKH PA0OTHl B HHTETPUPOBAHHOMN Cpeie Pa3paboTKu MpOrpaMMHOTO 00eCTIeYeH s ATIsl CUCTEM
aBTOMATHU3aI|H, TIOCTPOECHHBIX Ha 6a3e obopymoBanus Siemens - Tia Portal;

4. O3HaKOMUTH O0YYAIOIIMXCS ¢ KOHYUTYPUPOBAHIEM KOMMYHHUKAIMN MEK/Ty YCTPOUCTBAME aBTOMATH3UPOBAHHBIX CHCTEM IO
nporokonam Modbus RTU, Modbus TCP u Profibus B cpene paspaborku Tia Portal.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznmen) OIT: | b1.B

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 | DnekTpoTeXHUKa U IEKTPOHHUKA

2.1.2 | MukpomnpolieccopHas TEXHUKa

2.1.3 | MUKpOKOHTPOJLIEPHI

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTUKH, JJIA KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/151) HEO0X0IUMO KAK
npeaiecTBymoLIee:

2.2.1 | UaTerpupoBaHHbIE CUCTEMBI IPOEKTUPOBAHUS U YIIPABICHUS

2.2.2 | IIporpamMmHOe 0OecIICUCHNE CUCTEM YIIPABICHHS

2.2.3 | IlpoexTrpoBaHKE aBTOMAaTU3UPOBAHHBIX CHCTEM

2.2.4 | TIpoekTrpOBaHKE JIIEMEHTOB CUCTEM YIIPABICHHS

3. KOMOETEHIIMU OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUILIAHBI
(MOZY.JIST)

MK-7: cnocoBHOCTLIO yYacTBOBaTh B pa3paboTke NPOeKTOB NO aBTOMaTU3aLu NPou3BOACTBEHHbLIX U
TexXHOJIOrM4ecKnx nNpoLeccoB, TeXHUYECKUX CPeACTB U CUCTEM aBTOMaTU3aL MU, KOHTPONSA, AUAarHOCTUKM,
MCNbITaHUM, yNpaBrieHUs NPoLeccaMm, XKU3HeHHbIM LIUKITOM NPOAYKLMU U ee Ka4eCTBOM, B MPaKTU4eCKOM
OCBOEHUU U COBEpPLIEHCTBOBAHUM AAaHHbIX NPOLLECCOB, CPEeACTB U CUCTEM

MK-11: cnocoGHOCTLIO yYacTBOBaTh: B pa3paboTke niaHoB, NporpamMm, MeToauK, CBA3aHHbIX C
aBToOMaTu3auMen TEXHONOrMYeCKUX NpoLieccoB U NPOU3BOACTB, yNpaBfieHUeM npoueccamm, XXM3HEHHbIM
LMKIIOM NPOAYKLUN U €€ Ka4eCTBOM, MHCTPYKL UM MO 3KCnfyaTauum obopyaoBaHus, CpeacTB U CUCTEM
aBTomaTu3auuu, ynpasneHus u ceptucdmkauum n Apyron TeKCTOBOM AOKYMeHTaLuu, BXoasllien B
KOHCTPYKTOPCKYHO U TEXHOJIOrMYeCKy0 OKyMeHTauuMio, B paboTax no akcrnepTuse TeXHM4YeCKON
OOKyMeHTaLuu, Haa30py U KOHTPOJII0 3a COCTOAHUEM TeXHONMOrM4Yeckux NnpoLeccoB, CUCTEM, CPeaCTB
aBTOMaTU3auun U ynpasneHusi, 060pyaoBaHUA, BbIABIEHUIO UX pe3epBOB, onpeaerieHnto NPUYnH
He[O0CTaTKOB U BO3HUKAKLWMX HEMCNPABHOCTEN MPU 3KCnnyaTauum, NPUHATUIO Mep MO UX YCTPAHEHUIO U
noBbIWeHU 3hPEeKTUBHOCTU UCNOSTb3OBaHUA

MK-23: cnoco6HOCTLIO BLINOMHATL paboThl NO Hanaake, HACTPOWKe, perynMpoBKe, ONbITHOM NPOBepKe,
pernameHTHOMY TEXHMYECKOMY, IKCMJlyaTalMOHHOMY OGCIyXMBaHUIO 060pyAOBaHUSA, CPEACTB U CUCTEM
aBTOMaTM3aLWn, KOHTPOJIS, AMArHOCTUKU, UCNbITAaHUI U yNpaBreHusl, CPeACTB NPOrpaMmMHOro
oGecneyeHus, cepTU(UKALMOHHBIM UCTIBITAHUAM U3OEeNui

MK-24: cnoco6HOCTbLIO BbIGUPaTL MeToAbl U CpeAcTBa U3MepeHUs IKCMIyaTalMOHHbIX XapaKTepUCTUK
o6GopynoBaHuA, CpeacTB M CUCTEM aBTOMaTU3aLuKM, KOHTPOIA, ANarHOCTUKMU, UCMIbITAHUIA U yNpaBreHus,
HaCTPOMKN MU 0GCNYXUMBAHUSA: CUCTEMHOIO, MHCTPYMEHTANILHOIO U NPUKNAagHOro NPorpaMmmMHOro
oGecrneyeHUs AaHHbIX CPEACTB U CUCTEM

MK-33: cnoco6HOCTLIO y4yacTBOBaTb B pa3pa60TKe HOBbIX aBTOMAaTU3NPOBaHHbIX N aBTOMaTU4Y€CKUX
TEeXHONormmn npou3BoAcTBa NpoAaykKUuun U X BHeApeHUN, oueHkKe NoJly4YeHHbIX pe3ynbTaToB, NOAroTOBKe
TeXHU4YeCKomn AOKyMeHTaLuunu no aBTomaTusaumnm npou3BoacTBa n cpeacTB ero ocHaweHus

B pesyabTaTte 0CBOCHHS JUCHMILINHBI (MOYJ/Is) 00y4arolIuiics 10JKEeH

3.1 (3HaTh:

3.1.1]|- KOHCTPYKTHUBHBIC 0COOCHHOCTH M OCHOBHBIE XapaKTCPUCTHUKH KaOeIbHBIX JTHHUI nepeaadn 1aHHbIX;

3.1.2 | - ocobeHHOCTH anmapaTHoil peanu3anuu nHTep(eiicOB IPOMBIIIICHHBIX CETeH Mepeiavn TaHHBIX;

3.1.3 | - oOmue cBegeHus 0 HalaAKe, HACTPOMKe, PEeryJIMpPOBKE, ONBITHOM MPOBEPKE 000PYAOBAHMUS, CPENICTB U CUCTEM
aBTOMAaTH3aIINHY;

3.14]- CHUCTEMHOEC, NHCTPYMEHTAJIbHOC U NPUKITIAAHOC NPOTPAMMHOC obecrneueHre O60py,I[OBaHI/I$I, CpC€ACTB U CUCTEM
aBTOMaTu3alun, KOHTPOJId, TUArHOCTUKH, HCIBITAHUHA B YHpaBJICHUA, HaCTpOfIKI/I u 06CJ'Iy)KI/IBaHI/I${;

3.1.5 | - uHTEpdEHCH MPOMBIIUICHHBIX CeTel mepenay JaHHbBIX.




3.2 | Ymern:
3.2.1 | - ocymIecTBIATh BBIOOP KOHCTPYKTUBHOTO UCTIOTHEHHS U ITTMHBI JIMHAHU CBS3M HA OCHOBAHUHW TPeOOBaHUIT K MTPOITYCKHOM
CIOCOOHOCTH CETH TIepelaur JaHHbBIX;
3.2.2 | - mpou3BOAUTE KOH(PHUIYPAIIHI0 KOMMYHHUKAIIMOHHOTO 00MEHa MEXAY YCTPOUCTBAMH CHCTEM aBTOMATH3AIIHH;
3.2.3 | - ompenenaTs mapaMeTpbl KOMMYHHKAIIMOHHOTO OOMEHA Ha OCHOBaHUH CHEIM(DUKAIUI OT IPOU3BOAUTEINEH
000pynoBaHus;
3.2.4 | - mpou3BOIUTH THATHOCTHKY W HANAIKY aIlllapaTHOM YaCTH NMPOMBIIUICHHBIX HHTEP(EHCOB Mepenadn JaHHbIX;
3.2.5 | - nccnenoBath crioco0 nepeaun YpoBHS CUTHAJIIOB U (popMara Iepeiad JaHHBIX B IMHUSAX HHTEP(EHCOoB.
3.3 | Baagerb:
3.3.1 | - HaBbIKAaMH OpraHU3alru GYHKIHMOHAIBHBIX U MHTEP(EHCHBIX CBsI3€i BEIUUCIUTEIBHBIX CUCTEM C 00bEKTaMU
aBTOMATHU3ALMH;
3.3.2 | - HaBbIKAaMM HaJIQJKH, HACTPOIKH, PEryINPOBKHU, 00CITYKHUBaHUIO TEXHUUYECKUX CPEICTB U CUCTEM YIPABICHUS,;
3.3.3 | - HaBbIKaMH PabOTHI B UHTETPUPOBAHHBIX cpellaX pa3paboTKu NpOrpaMMHOTO 00ecIeyeHu s ATsl CHCTEM aBTOMAaTH3alllu;
3.3.4 | - HaBBIKaMU pabOTHI C CUCTEMHBIM, HHCTPYMEHTAJIBHBIM U IIPUKIAIHBIM IPOTPaMMHBIE oOecrieueHreM 000pyA0BaHHs,
CPEICTB U CUCTEM aBTOMATH3alUU, KOHTPOJIS, JMArHOCTUKH, UCIIBITAHUI U YIIpaBJIeHUs, HACTPOUKH U 00CTyKUBaHUS,
3.3.5 | - HaBBIKaMU MOCTPOCHHUS CETEH.
4. CTPYKTYPA U COOAEP)KXAHUME JUCHUIIJIUHBI (MOAYJIS)
Kon Haumenosanmue pasnesnos u tem /Buy | Cemecrp / | Hacos | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHsaTHs/ Kvype M aTypa | pcbl | pakT.
Paznen 1. OcHOBBI NPOMBIII-TE€HHBIX
ceTel nmepegavyu JaHHBIX
1.1 IToHATHS IPOMBIIIIIEHHON CETH, 3 4 IK-7 IIK- | JI1.1 21 0
nHTepdeiica, MPOTOKOINA, THHAN U KaHAJa 11 IIK-23 J1.2 22
cBs13u. Buael kanainos cBsi3u. OCHOBHbBIE TIK-24 TIK- | JI1.3J]1 | 23
XapaKTePUCTUKH JTUHUH cBsi3u. Cpelbl 33 2.1 24
repenayu CUrHainoB. Buel, 2.2
XapaKTePUCTHUKH, JOCTOMHCTBA U
HENOCTAaTKU Kabenel cBs3u. /JIex/
1.2 Uccnenosanne BAUAHUA IIUHEI KaOes U 3 16 TIK-7 IIK- JI1.1 21 0
COTTIACYIOIIUX PE3UCTOPOB Ha hopMmy 11 IIK-23 J1.2 22
CHTHAJIOB B JIBYXIIPOBOAHOH JiiHUE /Cp/ MK-24 TIK- | JI1.3JT | 33
33 2.1 24
2.2
1.3 OCHOBBI IPOMBILIUIEHHBIX CETEN 3 16 IK-7 IIK- | JI1.1 21 0
niepenadu naHabix /Cp/ 11 IIK-23 J1.2 22
MK-24 TIK- | JI1.3JT | D23
33 2.1 24
2.2
Kon Haumenosanmue pasnesnoB u tem /Buy | Cemecrp / | Hacos | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHsaTHs/ Kvype M aTypa | pcbl | pakT.
Paznen 2. UuTepdeiicnl
NPOMBILLIEHHBIX ceTell nepeaayn
JAaHHBIX
2.1 Wntepdeiicer RS-232 m RS485/422: 4 2 MK-7IIK- | JI1.1 €| 0
MIPUHLUI PabOThI, CXEMBI COeTMHEHNS, 11 IIK-23 JI1.2 22
0CcO0EHHOCTH TIocTpoeHus ceteit /Cp/ TMK-24 TIK- | JI1.3JT | D23
33 2.1 24
2.2
2.2 HccnenoBanue ciocoba nepemaym, 4 2 NK-7 K- | JII.1 21 0
YPOBHSI CUTHAJIOB ¥ (popMaTa mepenadu 11 ITK-23 J1.2 22
JAHHBIX B IMHUSX nHTEp(eiicoB RS-232 MK-24 TIK- | JI1.3JI | O3
n RS485/422 /Mlp/ 33 2.1 24
2.2
2.3 MHTtepdeiickl NpOMBIIUICHHBIX CeTeH 4 25 TIK-7 TIK- | JI1.1 21 0
niepenadu naHubix /Cp/ 11 IIK-23 JI1.2 22
IMK-24 TIK- | JI1.3JT | 33
33 2.1 24
2.2
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATUsA/ Kypc 197074 aTrypa | pchl | pakT.




Pa3znen 3. TexHoJioruu nepegayu
JaHHBIX
3.1 Crangaptsl nepenaun qaHHbix [2C, CAN, 4 2 TIK-7 IIK- JI1.1 21 0
1-Wire, HART, Ethernet, mporokon OPC, 11 IIK-23 JI1.2 22
crek mpotokonoB TCP/IP /Cp/ MK-24 TIK- | JI1.3JT | 33
33 2.1 24
2.2
3.2 Hzydenue ctpykTyphl naketoB Ethernet ¢ 4 2 MK-7 TIK- | JI1.1 €) 0
nomotneio Wireshark /TTp/ 11 IIK-23 J1.2 22
MK-24 TIK- | JI1.3JT | D23
33 2.1 24
2.2
33 TexHonoruu nepenaun naHuex /Cp/ 4 24 TIIK-7TIK- | JI1.1 21 0
11 ITIK-23 J1.2 | 22
[IK-24 TIK- | JI1.3JI | D23
33 2.1 24
2.2
Koxn HaunmenoBanue pasesos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHaATHsA/ Kype M1 arypa | pcbl | pakT.
Paznen 4. [IporokoJibl
NMPOMBIILTEHHBIX ceTel mepexayn
JaHHBIX
4.1 IIpotokonsr Modbus RTU, Modbus TCP, 4 20 TIK-7 IIK- JI1.1 0
Profibus, ASi: ¢pusnueckuit 1 KaHATLHBIN 11 TIK-23 J1.2
YPOBHH, CTPYKTypa JAHHBIX ITPOTOKOJIA, IIK-24 TIK- | JI1.3J1
ocobeHHOCTH TIocTpoeHus cereit /Cp/ 33 2.1
2.2
4.2 HccnenoBanue CTpyKTypbl TaHHBIX 4 2 TIK-7 TIK- | JI1.1 0
npotokosioB Modbus RTU u Modbus 11 IIK-23 J1.2
TCP ¢ nomMouIbi0 reHepaTopoB IIK-24 TIK- | JI1.3J1
coobuienuit nporokomna /Ip/ 33 2.1
2.2
4.3 TIpoTOKOIIBI MPOMBIIIIIEHHBIX CETEH 4 20 MK-7 TIK- | JI1.1 0
niepenadu naHabix /Cp/ 11 IIK-23 J1.2
MK-24 TIK- | JI1.3J1
33 2.1
2.2

4.1 Odpa3oBaTeibHbIE TEXHOJIOTHH

ITpoekTtHas pabora

Keiic-ananus

5. KOMILVIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMn1eKT OlIeHOUYHBIX CPeICTB

KoMIeKkT olleHOUHBIX CPEACTB M0 TUCLMIUIMHE, COCTOAILIMN U3 MaTEpUaJIOB Ul TEKYILEro KOHTPOJIS U IPOBEACHUS
MPOMEKYTOTHON aTTECTAI[H O0YUAIOIIIXCsI, BKJIFOYAs TOPSIOK MPOBEACHIS IPOMEKYTOYHON aTTECTAIUU, CHCTEMY OLICHHBaHUS
PEe3yNbTaTOB IPOMEXKYTOUHOI! aTTeCTallMl U KPUTEPUH BBICTABIEHUs OIleHOK mpeacTaBieH B KOC nuciuniuHel.

6. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHast TUTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBO, TOL On.aapec
JI1.1 [Cemenos lO. A. ANTOPUTMBI M TIPOTOKOJIBI KAHANIOB U CETEH Mocksa: HTepHeT- https://biblioclub.ru/in
nepenavy JaHHBIX: y4eOHOe mocodue YHuBepcurer dex.php?

WHdopmMannoHHBIX page=book&id=23321
Texnomorwmit 1
(MHTYUT) bunom.
JlabopaTopus 3HaHHUH,
2007

JI1.2 | IlyroBkuH A. B. CetH mepeqauu JaHHBIX: ydeOHOe Toco0ue Tomck: dakynbreT https://biblioclub.ru/in
IUCTAHIIMOHHOIO dex.php?
ooyuenust TYCVYPa, page=book&id=48079
2015 3



https://biblioclub.ru/index.php?page=book&id=233211
https://biblioclub.ru/index.php?page=book&id=480793

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, rof On.axpec
JI1.3 | Tepewenko I1. B., Wutepdeiicel ”HPOPMAITHOHHBIX CUCTEM: Hoocubupck: https://biblioclub.ru/in
Actamuyk B. A. yuebHoe nocodue HoBocubupckuit dex.php?
rOCyIapCTBEHHBIH page=book&id=22877
TEXHUYECKUN 5
yHUBepcuTeT, 2012
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENH 3arnasue W3naTenbcTBO, rof On.aapec
2.1 MH)OKOMMYHHKAI[HOHHBIE CUCTEMBI U CETH: Crasponons: CeBepo- | https:/biblioclub.ru/in
Kypc JIeKIUi: yueOHOe nocobue Kagkazckuit dex.php?
denepanbHbIit page=book&id=56288
YHUBEPCHUTET 2
(CKDV), 2018
JI2.2 | Amne M. T., HuTepdeiicsl MUKPOKOHTPOIIEPOB: yueOHOE Homkap-Omna: https://biblioclub.ru/in
Bykanosa T. C. nmocooue TToBoKCKMIA dex.php?
TOCyIapCTBEHHBIN page=book&id=61257
TEXHOJIOTHYECKHUI 1
yHuBepcuteT, 2019

6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAMOHHOI ceTn "MHTepHeT"

D1 | Yuusepcuretrckas 6ubnmuoreka ONLINE. URL: http://biblioclub.ru/

22 | DnexTpoHHO - 6ubaMoTeYHas crctema «Jlanb». URL: http://e.lanbook.com/

33 | Hayunas snekrponHas 6ubnunoteka «Elibrary». URL: http://elibrary.ru/

34 |TocymapcTBeHHas MyOnnUYHAs HAYy4YHO-TeXHUUYecKast Oubianoreka Poccun. URL: http://www.gpntb.ru/

6.3.1 IlepeyeHb MPOrpaMMHOro odecnevyeHunst

6.3.1.1 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.1.2 | Google Chrome

6.3.1.3 | Microsoft Windows

6.3.2 Ilepeyenb HHGOPMATMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Enunoe okHO JOocTyna K HHPOPMALMOHHBIM pecypcam

6.3.2.2 | KoHCYNBTaHT-IITIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Ayn. Ne Hasnauenne OcHaleHnue
YuebHas ayuTOpuUs TSt .
Jlekumontas | mpoBeners yaTop 3aHa§m“1 YueOHbIe MecTa, O0OpYJOBaHHBIC OJOYHOW MEOENbI0 C PACHOJIONKCHUEM
R HEKHHOHHOFO U COMHHAPCKONO amputearpom. Pabouee mecTo mpemopaBaTens B COCTaBEe CTOJ, CTyJ, TymOa,
(;]0 6 H%H THIA, KypCOBOTO HpoeKTI/Ip(I))BaHI/IH TpuOyHKa, KOMIIBIOTED MpPENOJaBaTeNs, JONOJHUTEIFHOE  YCTPOHCTBO
’ ’ OTOOpaXeHMS: HMHTCPAKTHBHAS JOCKAa C MpPOeKTOopoM WiM HacteHHas JKK-
220, 225,226, |(BBINOJIHEHUS KypCOBBIX padoT),
227228, 300 HMOBBIX M HHAHBULYQIBHEIX IaHeNb WM MapKepHas JI0CKa C TPOSKTOPOM M CEHCOPHBIM JIaTIHKOM.
301’ 303’ 317, Kr?l;c JIBTALMI TZK 1I1ero IIpoekTop W MOTOPH30BaHHBIA 3KpaH. [IOTOJIOYHBIC TOBOPOTHBIC KaMEpBL.
4’23 42’ 4) ’ KOHH};OM 1/; HpOMemyTquoﬁ JlokymeHT-kamepa.  3BykoBas ~ cucrema.  [[JaHIIETHBIH  KOMIIBIOTED.
’ )
JTUITIAPT.
aTTeCTallUH. P
VYueOHas ayIUTOPUS UL
MIPOBEICHUS 3aHATHI
JIEKIIUOHHOTO, CEeMHHAPCKOTO,
Komnrerorepnas
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Jlaboparopus

ABTOMAaTH3MPOBAHHEIX cHucTeM

YOpaBIeHUS TIO3BOJIIET  peIIaTh

BeCh KOMIUIEKC 3aJjauy MOAroToBKU | PaGouee MecTo mpemopaBaTensi B COCTaBe CTOJN, CTyJd, TyM0a, KOMIIBIOTED.

crienuanucToB 1o astoMartu3anuu | [lotonounas moBopoTtHast kamepa. JlokymeHT-kamepa. 3BykoBas cucrema. 10

HETIPEPBIBHEIX ~ TEXHOJIOTWYECKHX | CTEHI0B ¢ KoHTpoiutepamu ACY Takux mpom3BoauTeneidl kak: Siemens,

MIPOLIECCOB u npous3BoAcTB. | Schneider Electric, DirectLOGIC, OBEH, Mitsubishi u T.n. Kaxnsiii creng

OOyuaromyecss MOTYT BBIIOJHUTE | 00OpPYIOBaH HE TOJBKO KOHTPOJUIEpAaMH, HO M “MO3TOM~ CHCTEMBI -

BeCh Ha0Op JEWCTBHIl, KOTOpBIE | yIIPABIAIOIIAM KOMIIBIOTEPOM (QBTOMAaTH3HPOBAHHBIM pPabOYMM  MECTOM

BXOIAT B 00s3aHHOCTH ciecaps mo | (APM)), maHenpro omeparopa U CHEHHATH3HPOBAHHBIM  IIPOTPaMMHBIM

PEMOHTY u 00CITy>)KUBaHUIO | 0OecrieueHUEM.

niosieBoro ypoBHst ACY. Bepxuuit yposenp ACYTII peamuzoBan mnpu nomomm SCADA-cuctem

Ooyuaromuecst MOTYT | IPOM3BOAUTENEl KOHTPOJUIEPOB M CTOPOHHHX pPa3pabOTIMKOB, BO3MOXKHO
412 MIPOU3BOJIUTH cOOpKY | M3yyeHHe  MNPHUHLMIOB  CO3JaHUsl  MPOEKTOB AN BU3yalU3aluu

NEKTPUIECKUX CXEM | TEXHOJIOTMYECKUX IPOLIECCOB, apXUBUPOBAaHMS JaHHBIX U  yIpaBlIeHUS

TIOJKITIOYCHHS JIATINKOB 1 | TEXHOJIOTHEH Ha YpOBHE oIepaTopa.

obopynoBanuss K KoHTposuiepam, | B maboparopun ACY TY VI'MK co3manbsl 3D u MaTeMaTHYeCKHE MOJIEIU

BBICTPAauBaTh PAa3JIMUHBIE CXEMBbI | TPEX TEXHOJOTHYECKHX IIPOLIECCOB HEMIPEPBIBHBIX IPOU3BO/ICTB.

CETEBOTO obMeHa Mexay | JJabopaTopust oOmamaeT TPOTPaMMHBIM O0ECIEYCHHEM, KOTOpPOE SBIIICTCS

0o0opymoBaHHEM, CTPOHTh MOJENH | IJIaBHBIM HAMpPABICHHEM DPa3BUTHS CHCTEM aBTOMAaTHW3aIlNH, a mMeHHo MES-

peanbHBIX pacrpeesieHHbIX | CHCTEMaMHU.

ACVYTII npeanpusatuii. | O0opynoBaHHe OOBCOMHEHO B CIUHYIO CHCTEMY TaKHM 00pa3oM, YTO

OcymecTBisieTcss  OOydeHHE  CO [ MIMEETCS BO3MOXKHOCTH ITOCTPOCHHS CIIOXKHOM, KOMIUIEKCHOH —CHCTEMBI

CJI0KHBIM TEXHOJIOTHYECKUM | yIPABICHUS  MPOM3BOJACTBEHHBIMH  IIPOIECCAMH C  pEIICHHEM  3ajad

mporeccoM ¢ nomoipio 3D ¥ | onTMMU3AIMM 3arpy3KH 000pYIOBaHUS U OTAEIBHBIX CUCTEM.

MaTeMaTHYeCKUX MOJeNeH  Tpex

TEXHOJIOTHYECKHX TIPOIIECCOB

HENPEPHIBHBIX MPOU3BOJICTB.

YyebHas ayIUTOpUs IS

MIPOBEICHHS 3aHATHH | Y4eOHBIEe MecTa, OOOpyIOBaHHBIE OJOYHOW MEOENbI0 C PACHONOKCHHEM

JEKIHOHHOTO W CeMHHApcKoro | amdureatpoM. Pabouee MecTo mpemomaBaTeNs B COCTaBE CTON, CTYyJd, TymOa,
300 TUIA, KypCOBOIO IPOEKTHPOBaHU | TpUOyHKa, KOMIBIOTEp IpenofaBaTeNss ¢  JOCTYIIOM B  HMHTEpHET,

(BBIMONIHEHHUST  KYPCOBBIX ~ paboT), | KHTEPAaKTHUBHAS JIOCKA C NMPOEKTOpoM. MoTopu3oBaHHBIN 3KkpaH [loTonouHsie

TPYNIIOBBIX W  WHAWBHIYAIBHBIX | IOBOPOTHBIE  KaMmepbl.  JlokymeHT-kamepa.  HacTompHbIE ~ MHKpPO(OH.

KOHCYJIbTallHH, TeKyIero | 3BykoBas cucrema. MapkepHas JOCKa.

KOHTPOJISI U IPOMEXKYTOUHOM

8. METOJUYECKHUE YKA3AHUA I OBYYAIOIINXCSA 11O OCBOEHUIO JUCITUIIJIMHBI (MOAY JIS)

Mertoamueckue yka3aHus s 00yJaroIUXCs 10 OCBOSHHIO AHUCITUILTNHEI

1. 3ydenue paboyeit mporpaMMbl AUCLUILUINHBIL.

2. Iloceienye U KOHCIEKTUPOBAHUE JIEKLIUH.

3. OOs3aTenpHAas TOATOTOBKA K MMPAKTHYECKAM 3aHATUSIM.

4. VzydeHue OCHOBHOI 1 IOTIOHUTEIBHOMN TUTEPATYPHI, HHTEPHET-UCTOYHHUKOB.
5. BeinonHeHue Bcex BUIOB CAMOCTOSITENBHOI PabOTHI.

D¢ dexTuBHOE OCBOCHHE TUCHUIIIHHBI IIPEAIIONIATaeT PETyJIPHOE MOCEIEHUE BCEX BUIOB Ay TUTOPHBIX 3aHATUIL, BHITIOIHCHUE
TUIaHA CAMOCTOSITENILHOI PabOTHI B MIOTHOM 00bEME U ITPOXOXKICHUE aTTECTAMU B COOTBETCTBHH C KAIICHIAPHBIM YYCOHBIM
rpaduKOM.

CTyzneHTy peKOMEHIyeTcs O3HaKOMHTBCS CO CITUCKOM OCHOBHOMH 1 JIOTIOTHUTENBHOHN JIHTepaTypsl. JIoCTyIl K HHPOPMAHOHHBIM
pecypcam OubIHOTeKH U MHGHOPMAIIMOHHO-CIIPABOYHBIM cUcTeMaM ceTH "MHTepHeT" opraHn30BaH B YUTAIBHOM 3aje OMOINOTEeKH
co cranmonapHsix [I19BM, nu6o ¢ nuunoro [I19BM (HOyTOyKa, IIIaHIIETHOTO KOMITBIOTEPA HIIM MHOTO MOOMIIBHOTO YCTPOMCTBA)
TIOCPE/ICTBOM OECTIPOBOAHOTO OCTYTIA TIPH aKTHBAINH WHINBAAYAJTIHHOW YIETHOH 3aIIHCH.

[Nonp30Banne HHPOPMATMOHHEIMU PECYPCAMH PACIIUPSAET BO3ZMOXKHOCTH OCBOCHHUS TCOPETUIECKOTO Kypca, BHITIOIHEHUS
CaMOCTOSITENEHON pabOTHI.

3amaHus ¥ METOJMYECKIE YKa3aHHS K BBITOJHEHUIO TIPAKTHUECKUX 3aHITHH COCTABICHBI B COOTBETCTBHH C paboueii mporpaMMoii
JucuurinHbl "YHTEpdeichl u MPOTOKOIIbI MOJEBBIX IMH Nepelaun JaHHBIX" 1 mpeacTaBieHbl B Y MK IUCIUITIIHHEL.
[TpakTrveckue 3aHATHS BKIIOYAIOT B ce0sl OCBOSHHE ASHCTBHI, 00CYKICHHE MPOOIEM IO OCHOBHBIM pa3jieiaM Kypca u
HaTpaBJICHBI Ha yTITyOJIeHUue N3YYEHHOTO TEOPETUIESCKOTO MaTepralia i Ha MPHOOPETEHNE YMEHUI U HABBIKOB.

IIpu moAroTOBKE K MPAKTUIECKAM 3aHATHUSIM UCTIONB3YIOTCSI METOAMYECKHE YKAa3aHNUs, B KOTOPBIX OMUCAHBI COJEPKAHUE U METOJIBI
UX TPOBENICHUS, YCIOBHS BBITIOIHEHUS, CPOPMYITHPOBAHBI BOIIPOCHI K PE3YJIbTATAM BBIIOTHCHUS 3aIaHHH.

Mertoamueckne peKOMEHAAINN K OPTaHU3AI[MX U BBITIOTHEHUIO CAMOCTOSTETIFHON pabOTHI COCTaBIICHBI B COOTBETCTBHH ¢ paboueit
HIporpaMMoi JucHUIIIHHBL "MHTepdelchl 1 TPOTOKOIBI MOJIEBHIX IIMH Nepeadn JaHHBIX" U npeacTaBieHsl B YMK nucrunimuHe!.
CamocTosTenbHas paboTa CTYICHTOB BKJIIOYAEeT OCBOCHHE TEOPETUUECKOTO MaTepHaa, IOArOTOBKY K BBIITOIHEHHIO 3a/laHUH
MPAaKTHIECKUX 3aHATHH, U TOJTOTOBKY K 3a4eTy.




3amaHus U METOAMYECKHE YKa3aHUS K BBIOJHEHUIO KOHTPOJIBHBIX Pa0OT COCTABIEHBI B COOTBETCTBHHU C paboueil mporpaMMoii
JuciuuInHG! "MHTepdeichl U IPOTOKOBI MOJEBBIX IIMH Mepeaadn AaHHbIX" B YMK THUCIMITIMHEL.

MeTtoandeckne peKOMEHIANNH 110 OpTraHu3aliK 00pa30BaTeIbHOTO MpoIiecca Uit 00yYeHHsT MHBAIMIIOB U JIUI] C OTPaHHYSHHBIMU
BO3MOKHOCTSIMU 310POBbsI

ITpu HEOOXOJUMOCTH MPOrPpaMMa JUCIUILIMHBI MOXKET OBITh aAaNTHPOBaHA [T MHKJIIO3UBHOTO O0YYCHHUS MHBAIH/IOB U JIHII C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI C YIETOM OCOOCHHOCTEH NX MCUXO()H3MIECKOTO Pa3BUTHSI, HHIAMBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOJUMBIX CTIEUAIBHBIX YCIOBUN X 00Yy4EHUSI.

[Ipu HanU4UK B TPyMIE CTYACHTOB C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI BO3MOYKHO HCIIOJB30BAaTh aIalTUBHEIC
TEXHOJIOTHH.

JIJIsl CTyIEHTOB ¢ OTPAaHIMYEHHBIM CITYXOM:

- HCIIOJIb30BaHKE PA3HOOOPA3HBIX UIAKTHYCCKUX MATECPHANOB (KAPTOUKH, PHCYHKH, MUCEMEHHOE OIUCAHUE, CXEMBI U T.II.) KaK
TOMOIIb JIUTSI TOHUMAHUS M PEIICHHS TIOCTaBJICHHOM 3a/1au;

- HCTIOJIb30BaHUE BUICOMATEPUAIIOB, KOTOPHIC JAIOT BO3MOXKHOCTH ITOHATH TEMY 3aHSTHUS M OCYIIECTBUTH KOMMYHUKATHBHBIC
JIeUCTBUS,

- BBIIIOJIHEHHE TMPOCKTHBIX 33IaHHUM 110 U3y4aeMbIM TEMaM.

JIJ CTY/IGHTOB C OTpaHHYEHHBIM 3PCHHEM:

- HCTIOJIb30BaHUe (PMITBMOB C BO3MOXKHOCTBIO BOCTIPHSATHS Ha CIIYX JIaBaeMOH B HUX MH(DOPMAIIIH IS TIOCIIEAYIOIIETO e
00CyXIeHUs;

- HCTIOJIb30BaHHUE ayTUOMATEPHAJIOB 110 M3yYaeMbIM TeMaM, UMEIoIMCs Ha Kadeape;

- HHAMBHIYAIbHOE OOIIIEHHE C MPEToaBaTeNieM M0 U3yJ4aeMOMY MaTepHuay;

- TBOPYECKHE 33JaHUs 10 U3y4aeMbIM TEMaM HJIH 110 JIMYHOMY JKEIaHHUIO C YU€TOM HHTEPECOB 00y4aeMOoro.
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