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13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MUCuC" 24.12.2024, nporoko:n Ne 58

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoautens noapasaenenus Maxupuna Pauca EBrenbeBHa



1. HEJIX OCBOEHUA

1.1 | Llexpro 0CBOEHHS AUCIUIUIHHEI SBISCTCS — IPUOOPETEHNE 3HAHMH 1 HABBIKOB IPOSKTHPOBAHUS U IPUMECHEHHUS ceTel
oOMeHa HH(pOpMAaINKel B paclpeieIeHHbIX aBTOMATU3HPOBAHHBIX U3MEPHTENBHBIX CUCTEMAX U CUCTEMAaX YIIPaBIeHUs
TEXHOJIOTUYECKUMH MPOLIECCAMH.

1.2 | 3agaun:

1.3]- N3Yy4YCHUC TeXHOJ’IOFHﬁ, HCTIOJIB3YEMBIX B aBTOMATUYCCKUX U aBTOMATU3UPOBAHHBIX CUCTEMAX

1.4 | - ocBOCHHE COBPEMEHHBIX NIPOTPaMMHO-TEXHHUYECKHUX CPEICTB U MIPHOOPETEHNE NPAaKTHUECKIX HABBIKOB UX PHUMCHECHUS
B aBTOMAaTH3MPOBAHHBIX CHCTEMaX: HAITMCAHHE IIPOTPaMM ITPOMBIIUICHHBIX KOHTPOJUIEPOB, pa3paboTKe YeOBEKO-
MamrrHHOTO uHTepdeiica 1 SCADA- npuitokeHui.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.06

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 MeHnemxMeHT 6e3011aCHOCTH TpyZa U 340POBbS

2.1.2 | OOu1ast sHEpreTrUKa

2.1.3 | IIpoekTupoBaHHE MEKTPOTEXHUIECKUX YCTPOUCTB

2.1.4 | IIpoMsIIIeHHBIE KOHTPOJLIEPEI

2.1.5 |IIpou3BoICTBEHHAs NPAKTHKA

2.1.6 | Teopus 31eKTpoIpHUBOLA

2.1.7 | CunoBas 31€KTpOHUKA

2.1.8 |Lludposas n aHaIOrOBas INEKTPOHUKA

2.1.9 | Onekrpuyeckue U AEKTPOHHBIE alllapaThl

2.1.10 | DHepreTnyecKnii MEHEIKMEHT

2.1.11 | DnexTpuyeckue MalIuHbl

2.1.12 | VueOHas nmpaKkTHKa

2.2 Jucuuniannsl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TaAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHT

MK-3: Cnocoben IKCILTYAaTUPOBATDH 3JIEKTPOMEXAHUYCCKUE CUCTEMbI U ABTOMATU3UPOBAHHLIC CUCTEMbI YIIPABJICHUS
JJIEKTPOIIPUBOA0B

3HaTh:

[IK-3-31 TexHUUECKNE XaPAKTEPUCTUKH, KOHCTPYKIIHOHHBIE OCOOCHHOCTH Pa3padaThIBAEMBIX U HCIIOJIb3yEeMbIX TEXHHYECKIX
CPEICTB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHUS €
HCNO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHIA

3HaTh:

IIK-2-31 ocoGeHHOCTH apXUTEKTYpPhI paclpeaeNIeHHbIX CUCTeM cOOpa JaHHBIX U YIIPaBICHHS; MOJEIb OTKPBITON MPOMBIIUIEHHON
ceTH;

IK-3: Cnioco6eH KCILIYyaTHPOBATH YIeKTPOMEXaHMYeCKHe CHCTEeMbl H ABTOMATH3NPOBAHHBIE CHCTEMbI YITPABJICHHS
TeKTPONPHBO/IOB

YMmerb:

I1K-3-Y1 npumMeHsTh METOIbl IPOBEACHUS KOMIIJIEKCHOTO TEXHUKO-?)KOHOMUYECKOT0 aHaIu3a JIIsl 000CHOBAaHHOTO MPHHATHUS
pelieHui

IIK-2: Cnioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA H ABTOMATH3MPOBAHHBIE CUCTEMBI YIPABJIEHHS C
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOTHIH

Ymern:

ITK-2-V1 oneHnBaTh TpeOOBAHUS K CETAM Mepeaadd HHPOPMAIIUHN; BHIOMPATh TUIT TPOMBIIIICHHON CETH, (PHU3NUSCKHI KaHAT 1
TIPOTOKOJT;

ITIK-3: Cnioco0eH 3KCIIyaTUPOBATD 31eKTPOMeXaHHYeCKHe CUCTeMbl M ABTOMATH3MPOBAaHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHBOI0B

Baanernb:

IIK-3-B1 MCTOJaMHU MMPOBECACHHUSA KOMIUICKCHOTO TEXHUKO-OKOHOMHWYCCKOTO aHaJIn3a U1 000CHOBaAHUS MNPUHATHA peHIeHI/Iﬁ




IIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPOIIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCIO0JIb30BaHHeM HU(POBBIX TeXHOJIOTUii

Baanernb:

IIK-2-B1 ncnonb3oBaHus MOAEIEH OTKPBITHIX IPOMBIIIIEHHBIX CETEH; IPOrPAMMUPOBAHHUS y3J10B CETU

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Pasnea 1. Untepeiicnt
1.1 OOmue cBegeHus 0 8 8 MK-3-31 TIK-3- | JI1.2 JI1.3 KMI1
MIPOMBIIIJIEHHBIX CETSX. V1 IIK-3-B1 JI1.4
IMpuauHEl MHOTOOOpa3HS I1K-2-31 IIK-2- JI1.5J12.1
IIPOMBIIIICHHBIX CETEH U UX V1IIK-2-Bl 2.2
mpeaMeTHast J12.4J13.1
HaIpaBJIEHHOCTb. 21
Crannaptuzanus u
MHOTOYPOBHEBAS MOJICTIb.
Comnocrasienue Moaenu OS]
1 MOZemel IPOMBIIUIEHHBIX
cereif. Kitaccnguxarus
MPOMBIIIICHHBIX ceTeid. /JIex/
1.2 Wzyyenue nuntepdeiicoB RS- 8 4 TIK-3-31 [IK-3- | JI1.2 JI1.3 KMI
485, RS-422 u RS-232. /Mlp/ V1IIK-3-Bl JI1.4J12.1
TK-2-31 TIK-2- 2.2
V1T1IK-2-Bl J12.4713.1
21
1.3 MopenrpoBaHue KOJUIU3HIA B 8 6 [1K-3-31 IIK-3- JI1.2 JI1.3 KM1 P1,P2
npomeinuieHHOM Ethernet. V1IIK-3-Bl JI1.4J12.1
Omnpenenenue npeaeIbHO TK-2-31 TIK-2- 2.2
JIOTYCTUMOHN Harpy3Kku B V1 IIK-2-B1 JI2.4J13.1
CETMEHTE CETH 21
npomemuierHoro Ethernet
MIPU IIyaCCOHOBCKOM
BXosimieM nortoke /J1a6/
1.4 3aBUCHUMOCTb CKOPOCTH 8 15 [MK-3-31 I[IK-3- | JI1.2J11.3 KM1 P4
MepeNaYn OT AJIMHBI V1IIK-3-B1 JI1.4J12.1
nuHUH HHTepdeiica RS- [K-2-31 IIK-2- 2.2
485. /Cp/ V1IIK-2-Bl J12.4J13.1
31
Pa3gen 2. Apxurekrypa
NMPOMBILLTEHHBIX ceTeil
2.1 PROFIBUS u MODBUS 8 7 TIK-3-31 [IK-3- | JI1.2 JI1.3 KMI1
texHoorur OCOOESHHOCTH V1IIK-3-Bl JI1.4J12.1
(hu3MUeCcKOTO M KaHAJIBHOTO IK-2-31 IIK-2- 2.2
YPOBHEH, Ha3HAUCHUE N1OJIEH V1IIK-2-Bl J12.4713.1
3aros10BKoB. Profibus DP €]
KOMMYHHUKAI[IOHHBII
npo¢wib, epeaada
coobmennid. Pu3nUecKue
cpenbl M HHTEpEHCH
MPOMBIIIICHHBIX ceTel /JIek/
2.2 ApxuTeKTypa 8 8 MK-3-31 IIK-3- | JI1.2 JI1.3 KM1
IIPOMBIIIICHHBIX CETEH V1IIK-3-Bl JI1.4J12.1
Profibus, Modbus, I1K-2-31 IIK-2- 2.2
Ethernet /TIp/ V1 IIK-2-B1 J12.4J13.1
€|




23 ANTOPUTM «arpecCHBHOTO 3 MK-3-31 TIK-3- | JI1.2 JI1.3 KM1 P3
3axBara Cpefib» B V1 IIK-3-B1 JI1.4J12.1
npombinuieHHOM Ethernet. [TK-2-31 TIK-2- J2.2
[TocTpoenue 3aBucuMocTu V1IIK-2-B1 J12.4J13.1
Harpy3KH MOpTOB 21
KOMMYTaTopa OT [1opora
cpabaTbIBaHUs alTOPUTMA.

[powmpinennsiii Ethernet ¢
KOMMYTaTOpPOM.
Jlokanu3anus Tpaduka
pabouunx rpymm
npomsbinuienHoro Ethernet
IIOCPENCTBOM 4-TIOPTOBOTO
KoMMyTartopa /J1ad/

2.4 [IpomsbInenHas cetb 30 TIK-3-31 TIK-3- | JI1.2 JI1.3 KM1 P4
Profibus. [IpomMeinuieHHas V1IIK-3-Bl JI1.4J12.1
cetb Modbus. IMK-2-31 TIK-2- 2.2
ITpomblnIEHHBIH V1IIK-2-Bl J12.4J13.1
ETHERNET. 21
bazoBeie TpeboBanus A
npomeinuieHHoro Ethernet.

CMBICT 1 CTIOCOOBI
napamiensHoro (PRP) u
kozbieBoro (MRP)
pE3epBUPOBAHHUS KAaHAJIOB
cBsa3u. becuoBHoe
pesepeupoBanue (HSR). /Cp/
Paznen 3. BecnipoBoanbie
JIOKAJIbHBIE CeTH.
CuHXpOHHM3AIUS BPeMeHH

3.1 OCHOBBI OeCIIPOBOIHBIX 12 TIK-3-31 [IK-3- | JI1.2 JI1.3 KM1
JIOKaJIbHBIX ceTeH. V1IIK-3-Bl JI1.4J12.1
ITpo6nemb1 GeCIPOBOTHBIX [TK-2-31 TIK-2- J12.2
cereil. [Ipomblennoe V1IIK-2-B1 J12.4J13.1
KOMMYHHUKAI[HOHHOE €]
000pyIOBaHHS U3BECTHBIX
MHUPOBBIX Pa3pabOTINKOB.

CHHXpOHHU3AIUS BPEMEHH B
cUcTeMax aBTOMAaTHKH U
tenemexaHuku. [lenm,
CTPYKTYypa, TOYHOCTD,
notrpeduteny. ToUHOCTH
CHUHXPOHM3ALUU B
IEKTPOIHEPTETUUECKON
obmactu. [IpoTokoisI
cuHxpoHu3anuu /Jlex/

32 To4HOE Bpemsi, CHHXPOHHBIN 6 [MK-3-31 IIK-3- | JI1.2J11.3 KM1
Ethernet /TIp/ V1 IIK-3-B1 JI1.4712.1

TK-2-31 TIK-2- 2.2
V1I1IK-2-Bl J12.4J13.1
€]

33 BecripoBogHbIe JIOKaTBHBIE 21 IIK-3-31 TIK-3- | JI1.2J11.3 KM1 P4
cetu. OcOOCHHOCTH V1IIK-3-B1 JI1.4J12.1
WCIIOJI30BaHUS KOJOB TIK-2-31 T1K-2- J2.2
Bapkepa. PaGoune yactoTsl VY1 IIK-2-B1 J12.4J13.1
0ecIpOBOTHBIX JIOKAJTHHBIX 21

cerei. /Cp/

Pasgen 4. ITogroroBka k
KOHTPOJIbHBIM
MepOoNpHATHAM U
BbINIOJIHSIEMBIM padoTam




4.1 O06bem yacoB 8 MK-2-31 [IK-2- | JI1.1 JI1.2 KM1
CaMOCTOSTENBbHOM PaboThI Ha V1 IIK-2-B1 JI1.3J11.4
nmoarotoBky k KM /Cp/ [TK-3-31 IIK-3- JI1.5J12.1
V1T1IK-3-Bl J2.2J12.3
2.4
J12.5J13.1
€|
4.2 O0BeM gacoB 8 15 | OK-2-31 TIK-2- | JI1.1J12.3 P1,P2,P
CaMOCTOSATENbHON pabOThI Ha V1 IIK-2-B1 JI2.5J13.1 3,P4
moaroToBky k BP /Cp/ ITK-3-31 TIK-3- 21
V1 IIK-3-Bl
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTposabHbIe MePONIPUATHS (KOHTPOJIbHAs padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI JJIsl
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTtponsHoe E[dioielf;ZMme B
KM MEpOTpHATHE It pEl OTIPOCHI JUTS TIOATOTOBKHI
KOMIETEHITNH
KM1 3ader ¢ OLeHKOM [TK-3-31;11K-3- 1. Monenp OSI cTannapTHON MPOMBIIIIJICHHON CETH.

VL;IIK-3-B1;T1IK-2-
31;IIK-2-Y I;IIK-2-
Bl

2. KakoBbI OCHOBHBIE TPEOOBAHMUS K OTKPHITOH MPOMBIIIICHHOH ceTn?
3. JIOCTOMHCTBA M HEIOCTATKU TOTIOJIOTHYECKUX CXEM IIPOMBIILICHHON
CETH.

4. Kparkas xapakrepuctuka nmopto RS-232/422/485.

5. Kparkas xapakrepructuka nopra Ethernet.

6. OcCHOBHBIE XapaKTEPUCTHKU IIPOMBIILICHHBIX CeTeil U CIIOCOOBI UX
OLICH-KH.

7. CriocoOBI OpraHMN3aluy B3aUMOJACHCTBUS y3JI0B CETH.

8. Kaxk obecrieunBaeTCst HOMEX03aMUIIEHHOCTh ITPOMBIIUICHHBIX
cereit?

9. O6mas xapakrepuctuka ceteit HART.

10. Oo6mas xapakrepuctuka cereit Modbus Serial.

11. M3 kakux monei coctout 3amnpoc (oteer) cett Modbus ASCII
(RTU)

12. O6mas xapakreprucTika crannapra cetu CAN.

13. Crpyxrypa dpeiima npotokonaa CAN.

14. Oo6mas xapakTepuctuka cereit Profibus.

15. Oo6mas xapaktepuctuka cereit Foundation Fieldbus.

16. Kaxk pa3pemnraroTcst KOJUIM3UH B CETAX C HECKOJIBKUMHU BEAYIIUMU?
17. KoHTpoJulephl IPOMBINLIEHHBIX CETEH.

18. VHCTpyMEHTaIbHBIE CPEACTBA TECTUPOBAHUS CETEH.

19. Bubmmoteka gpynkmmit Modbus cpensr LabVIEW.

20. bubmmorexa ¢ynaxiuit CAN cpenst LabVIEW.

21. Kondurypuposanue cepsepoB B cpene LabVIEW.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon Hazpanue Hposepsemere
WHIIKATOPHI Copnep:xanue pabOTHI
paboThI padoTHI N
KOMITeTeHIUit
P1 JlabopaTopnas [TK-3-31;11K-3- MopenupoBanue KouTU3ui B mpombiimieHHoM Ethernet. Onpenencaue
pabora Nel VL;IIK-3-B1;IIK-2- | npenenbHO JOMyCTUMOM HAarpy3Kd B CETMEHTE CETU IIPOMBIIIUIEHHOIO
31;IIK-2-Y1;I1K-2- Ethernet npu myaccOHOBCKOM BXOJISIIIIEM TTOTOKE
B1
P2 JlabopaTopHas ITK-3-31;11K-3- IMpowmsinennsiid Ethernet ¢ kommyTtaTopoM. Jlokanu3anus Tpaduka
pabora Ne2 V1;IIK-3-B1;IIK-2- | pabounx rpymm npomsinnieHHOTo Ethernet mocpencrsom 4-mopToBoro
3L;IIK-2-Y I;IIK-2- | komMyTaTopa
B1
P3 JlaGopaTopHas [TK-3-31;11K-3- ANTOPUTM arpecCUBHOTO 3aXBaTa cpelibl B mpoMbinuieHHOM Ethernet.
pabora Ne3 VL;IIK-3-B1;IIK-2- | ITocTpoeHKe 3aBUCUMOCTH HAarpy3Ky IIOPTOB KOMMYTaTOpa OT Iopora
3L;IIK-2-YI;IIK-2- | cpabaTeIBaHUS adTrOpUTMa
B1
P4 KoHnTtponbsHas ITK-3-31;11K-3- BerImonHsieTCst 10 MHAMBUIYaTILHOMY 3aIaHUIO
pabota V1;I1IK-3-B1;I1K-2-

31;IIK-2-Y I;IIK-2-
Bl

5.3. OueHovHbIe MaTepHalJibl, HCNTOJb3YyEMbI€ IJIfl IK3aMECHa (onncal-me 6I/IJIETOB, TECTOB U T.II.)




IIpoBenenue sx3amMeHa He PEAyCMOTPEHO.

JucTaHIIMOHHO 3a4eT ¢ oLleHKO# MoxeT npoBoauThesi B LMS Canvas. Tect conepxut 30 3ananuii. Ha pemenue orsoaurcs 30
MUHYT. Pa3pelieHHbIe TOMBITKY - OJIHA.

OO6pa3zen 3agannii 17151 3a4eTa ¢ OIEHKOH, MPOBOIUMOro aucTanuuonHo B LMS Canvas:

1. ACY Ha3bIBaioT:

A) MaIIMHHON CHCTEMOH.

B) yenoBexo-MamIMHHON CUCTEMOTA.
B) annaparHoii MammHoH

2. Kpurepusamu ynpasnenuss ACYTII apmsrorest:
A) TEXHUKO-3KOHOMHYECKHE MTOKA3aTeIu.

b) MOHTaKHO-TEXHHUYECKUE TTOKA3ATENN.

B) TexHmueckne nokasaTeny.

3. Yto obpazyer ACYTII coBmectro ¢ TOV:
A) TEXHOIOTHYECKHUI TIporecce

b) TexHHKO-3KOHOMHYECKHUII ITOKa3aTelb

B) nporpaMMHO-TeXHUYECKUN KOMILTEKC

4. OCHOBHOM IIPOrPaMMOM BEPXHETO YPOBHS CIIyXkar :
A) makerst SCADA

b) maket Profu bus

B) HART npotokon

5. Ilporpammuo-texunyeckuit komruieke (ITTK) - ato :

A) 3T0 porpamma CBsI3H ¢ KOHKPETHBIM UCTOUHHKOM JJAHHBIX 1 CEPBEPOM.

B) 3T0 MHOTO TOPTOBEII MOBTOPHUTENH CETEBOTO HHTEp(elica ¢ paBHONIPABHBIMH IIOPTaMH.

B) aT0 KOMIIIEKC TTpeaHa3HAueH AT (GOpMUPOBaHUS HHPOPMANNH, ee 00pabOTKU, XpPaHEHUS U YIPaBICHUS 00bEKTaMU

6. lns ces3u co crapmmmu BY TITK, kakyro ceTb xenaTenbHO UCTIOIb30BaTh:
A) craagapra CAN
b) crannapra SNN
B) crannapra DDE

7. MHoropyHKIMOHaNbHEBIH KoHTpoJutep (M®PK) npenHazHaueH Kak Ams:

A) JUIsl KOHTPOJISL, HACTPOMKH U IPOTPaMMHPOBAHUS KOHTPOJIEPOB BCeX TUIOB, BXxoasamux B [ITK
B) obecrieunBaeT BO3MOXKHOCTH MPOCMOTpPA 3HAYCHU MTapaMeTpOB

B) ans BBOga/BBEIBOIA CUTHAIOB HEMIOCPEACTBEHHO yepe3 YCO

8. [Iporpammuoe obecneuenue [1TK Brirouaer:

A) OC BBIYHCIHUTENBHBIX Y3II0B; ApalfBepsl M TECTHPYIOIINE ITPOTPAMMBL; CHCTEMBI PEaTbHOTO BpEMEHH; HHCTpyMeHTaiasHoe 110
JUIs pa3pabOTKU MPHUKIAJHBIX IPOTPaMM

b) BBOJ aHAJIOTOBBIX CUTHAJTIOB CPEAHEr0 YPOBHS; BBOJ AUCKPETHBIX CUTHAIOB IOCTOSHHOIO HAMPSIKEHUS U TOKa

B) HOpManm3amys aHAIOTOBOTO CHTHANA; IPEABAPHUTEIBHYI0 HU3KOYACTOTHYIO (DMIIBTPAIIHIO OT MTOMEX Pa3IuYHOTO
IIPOUCXOKACHUSL.

9. IITK nomxen copepxkars cienyroue turbl CPB:

A) mst cetu Profibus DP

B) s PC-coBMecTuMbIX KOHTpOIIepoB; it APM oneparopos, numxenepos ACY
B) mst Linux, Windows CE uiau DOS

10. Kakue TpeGoBaHMS NIPEABABIAIOTCSA K IPOMBIIUICHHBIM KOMITBIOTEPaM:

A) 3amuTa OT IBUTH U BIIATH B OKpYXKaromleil cpese, U3MEHEHUSIMU TeMIIepaTypHbBIX PEKHMOB, TOBBIIIEHHON BHOpalyeil, Hanndruem
CHJIBHBIX JIEKTPOMArHUTHBIX MOJIEH.

B) 3amuTa OT MBUTH U BIIard B OKpYXKaIolIel cpene, yaapornpodHOCTh, SHEPTOEMKOCTb.

B) 3ammra OT IBUIM U BIATH B OKpYXKAoILIeH cpefie, yAapoIpOoYHOCTh, HaAEKHOCTb.

11. Yo Takoe raibBaHUYECKasi CBA3b:

A) 3T0 NIpHBeICHNE TPAHUII IIKAIBI IEPBUYHOTO HenpepsiBHOTO curHana J| wimm ITUIT x onHOMY M3 CTaHIapTHBIX TUANa30HOB
BXOJIHOTO CHTHaJIa aHaJIoro-Iu(poBoro npeodpazoparens

b) 5T0 CcBA3b 2NEKTPOHHBIX (ANMEKTPUUYECKUX) HIIEMEHTOB U CXEM, pPeali3yeMas OCPEICTBOM aKTHBHBIX COMPOTUBIECHHUI
(pe3ucTopoB) yCTpOHCTBA.

B) 310 orpanuueHHe MOIOCH YacTOT IEPBUYHOTO HEMPEPHIBHOTO CUTHANA B LIENISAX CHIDKEHHUS BIMSHUS Ha Pe3ylIbTaT U3MEPEHUS
MOMEX Pa3IUYHOTO MIPOUCXOKIECHHS.

12. Ha xaxuie BUBI pa3aensroTcs QUIbTPhI?
A) HIXKHHX 4acTOT, BEPXHHUX YacCTOT, [TOJOCOIPOITYCKAIOLINE U MOJI0CO3arpaskAatolIHe.




B) HMKHUX YacTOT, BEPXHUX YaCTOT, YIbTPa3BYKOBBIX YaCTOT
B) HU3KHX 4ACTOT, BEPXHHUX YAaCTOT, KOPOTKUX U YIbTPa3BYKOBBIX YaCTOT

13. Kakue nocronHctBa anainoroBsix Mmoayierd Y CO BepHbI?

A) 0651a1a10T BBICOKOH TOYHOCTBIO, XOPOIIEH TUHEHHOCTHIO, BOCIPOU3BOJUMOCTBIO TPeoOpa3zoBaHuil, HaIe)KHOCTbIO
b) o6nanaoT 3KOHOMUYHOCTBIO, YIAPOIPOYHOCTEIO0, BBICOKOI TOYHOCTBIO

B) o6namarot MagbpIMK pa3MepaMu, BBICOKOW TOYHOCTBIO M BJIara 3aIlUIIeHHOCTHIO

14. B xakoli KopITyc Yalle BCero 3aKitoueH MOYJb BBOIbI BbIBOJIa ADAM?
A) B MeTaJUTHIeCKUH

b) B mnacTmaccoBsrii

B) Moaynb He 3aKi0ueH B KOPITYC

15. Kaxkoit koapunmenT nveer uaeanbHbli GIIBTP HU3KAX 9acTOT?
A) equHUYHBIA K03 HUITHEHT

b) HyneBoit ko3 dunueHT

B) xoaddunment pasusiii 1,234

16. KomnbroTepHslii uaTepdeiic 31o:

A) 3T0 IporpamMMa CBsI3U ¢ KOHKPETHBIM HCTOYHUKOM JIAHHBIX ¥ CEPBEPOM

b) sTo anmapaTtHOE MM MporpaMMHOE oOecniedeHne, HE0OX0IUMOE IS CBSI3H OZHOTO YCTPOMUCTBA C APYTUM HIIH JUIS CBSI3H
MOJB30BATENs C KOMIIBIOTEPOM.

B) aT0 nHTEpdeEiic moaKIIOYEHHS JaTYNKOB M UCIIOJHUTEIEHOTO MEXaHN3Ma, OCYILECTBISIET KOMMYHHKAINIO MEX/TY JaTYHKaAMH,
HCTIOTHUTEITFHBIMI MEXaHN3MaMH.

17. UnTepdeiic RS-232C ckopocTh nepenay JaHHBIX COCTABIISET:
A) ot 10 g0 300 GaiT

B) ot 50 mo 38400 GaiiT

B) ot 256 no 1024 Gaiit

18. B ueM oTiMuMe KOMMYTaTOPOB OT KOHLIEHTPAaTOPOB:
A) Goee HHTENIEKTYaIbHBI

B) xopoTkoe Bpems peakiuu Ha COObITHS

B) paboTaroT Ha OoJiee BRICOKOM (PU3UIECKOM YPOBHE

19. IloBTOpUTENH IPEAHA3ZHAYEH IS

A) 171 coelMHEHHs pa3HOPOIHBIX cerMeHToB cetu Ethernet
B) Ut moAKITFOYEeHUS TaTYNKOB K KOHTPOJUIEpaM

B) misa yBenngeHus CKOPOCTH MOTOKA HH(pOpMAUH

20. Yro nporcXouT ¢ IIakeTaMu nH(OpMaIny, IpUHIMaeMble KOMMYTaTopom?

A) OHM YHHYTOXKAIOTCS

B) oHm pacnpenensroTcs Mo 3HaYMMOCTH U TIOCTYMAIOT B TOPT Ha3HAYECHHS

B) coxpaHsOTCs B TaMATH YCTPOHCTBA, aHAJIU3UPYIOTCS Ha KOPPEKTHOCTD M TOJIBKO 3aTEM IOCTYIIAIOT B TIOPT.

21. Kakyto o6macTs onpenenser monsatue «field»:

A) 0651acTb, CBSI3aHHYIO HEMOCPEACTBEHHO C IPOU3BOJICTBEHHOM 30HOH, I/ie paboTar0T KOHTPOJUIEPHI U AATYHKH.

b) o6nacTb, cBA3aHHYIO HEMOCPEACTBEHHO C IPOM3BOICTBEHHOI 30HOH, Iie pab0Tal0T KOHTPOJIIEPHI, KOMMYTaTOPHI 1
KOHIICHTPATOPHI

B) o6nacTs, CBsI3aHHYIO HETIOCPEICTBEHHO C IIPOU3BOACTBEHHON 30HOM, Tie pab0Tal0T KOHTPOIIEPHI, JaTUUKH U UCTIONIHUTE/IbHBIC
MEXaHHU3MBI.

26. I1o xakomy nmpuHOHUIy padotaer nporokoar MODBUS?
A) «BeOMBII-BEAYLIHI»
B) «Bemymmii-Beymmii»
B) «Benymmii-Be1oMbIii»

27. CKOJIBKO y3JI0B-TIEpeIaTYUKOB CYIIEeCTBYeT B mpoTokoie World-FIP?
A) ot 2-7

B) 1

B) 24

28. Kaxotit nmpuopuret B padote npotoxona CANBUS?
A) Bce OCYIIECTBIIETCS B PEXKIME PEATbHOTO BPEMEHU
b) npuopuTeT HIKE CpeHETO

B) Hu3kuii npuoputer

29. Yro npencrasnser codoii [TJIK?




A) mpexctapmusier co0oi 610K, UMEIOIUiT oNpeeneHHbIH Habop BBIXOI0B U BXOIOB, /IS OJKIIOYEHHS JaTYUKOB H
UCIIOJIHUTEIBHBIX MEXaHU3MOB

b) mpexncrasmser coboi KOHTpoOIUIEp, NMEIOIINI (GUPMEHHYIO 3aKPHITYIO CTPYKTYPY, OCHOBaHHYIO Ha OJJHOM M3 MaruCTpajIbHO-
MOJYIBHBIX CTAHIAPTAX.

B) npeacrasnser coboil muceT4epeKyto CUCTEMY JUISl TEPPUTOPUAIEHO PACIIPEAETICHHBIX 0OBEKTOB.

30. ITporpammupyeMbIif KOHTPOJUIEP 3TO:

A) 3TO COBOKYITHOCTH YIIPABIIAEMOT0 00BEKTa M aBTOMaTU3UPOBAHHBIX YIIPABISIOMIUX YCTPOHCTB, B KOTOPOH 4acTh (yHKITHHA
YIPaBJIEHUS BBHINOJHSIET YEIOBEK.

B) 310 mporpaMMHO yIpaBIIsieMbI TUCKPETHBIN aBTOMAT, HMEIOIHI HEKOTOPOE MHOXECTBO BXOJIOB, ITOKIIOYEHHBIX ITOCPEACTBOM
JATYUKOB K OOBEKTY YIPABICHUS, 1 MHOXKECTBO BBIXOJIOB, MOJKIIIOYEHHBIX K HCIIOTHUTEIBHBIM YCTPOHCTBAM.

B) 310 Ha6OP HHCTPYMEHTATIBHBIX CPEACTB U UCIIONHUTENBHBIX MOAY/IEH, IpeIHa3HAaYeHHBIX IS CO3/1aHMsl aBTOMAaTH3HPOBAHHBIX
paboumnx MmecT.

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

[Ipu oreHKke pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (loMalrHel) paboTsI HCIONB3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTpPUBACT CIEAYIOIIUE PE3YJIbTAThl U KPUTEPUH OLICHUBAHHUS:

Pesynbrar oneHuBaHus Kputepuu ouenku

«3aUTCHO»: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 TOMyIIeHbl He3HAYUTEIbHbIE OMIMOKH TIPH
BBIIOJIHEHHH.

«HE 3a4TEHO»: OOy4aroImuiCsl He BBITOJIHIII MIIN BBIOJIHUI HEMPABUIBHO 3a/laHUsi KOHTPOJILHOHW paboTHI.

OreHKa pe3ynbTaToB 3a4€Ta C OIEHKOW OCYIIECTBIIETCS 10 OaTBHOM CHCTEME (KOTIMIHOY, «XOPOILIOY», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPUTEIBHOY). 3a4€T C OI[EHKOW CUMTAETCS MPOIICHHBIM YCIEIIHO, €CJIU IIPU €r0 MPOBEICHUH MOTydeHa OlICHKA He
HIKE «yIOBJIETBOPUTENBHOY.

ITpu moBexeHny 3a4eTa ¢ OLEHKOH B KPUTEPUSIMH OLCHKH SBIISIOTCS:

«OTnmaHO»: Bce Bompocs! 6uiera M3I0KEHBI HOIHO (B paMKax MPOrpaMMBI Kypca MM JISKIMOHHOTO Kypca) M TOYHO.
CrnocoGHOCTb CaMOCTOSATENTBHO MBICIIUTD, SICHO U NOCIEA0BATENbHO H3lIaraTh CoAepkKaHHe OTBETa, yMEHHe 00001IaTh MaTepHall,
JenaTh BbIBOABL. [IpaBritbHbBIE OTBETHI HA JIOMOIHHUTENBHBIE (TIPOBEPOYHBIC) BOIIPOCH B paMkax Owmiera. [TonpobHoe H3noxeHue
OCHOBHBIX NOJIO)KEHHI 0TBeTa B JlucTe ycTHOTO ompoca.

«XopouIoy: Bce BompocCs! miu OAMH U3 HUX B IIETIOM PACKPBITHL, HO HU3JI0KEHBI HEIOCTATOYHO TOJHO (He MeHee, ueM Ha 80
—90 %), 100 B OTBETE COEPHKATCS HETOYHOCTH (B TEPMHHAX, XPOHOJIOTHH, B HA3BAHUU TEPMUHA ITPU IOHHMMaHUM €TI0 CYTH U
T.1.). Hammane nocrarouno mompoOHBIX 3ammcei B JIncte ycTHOTO ompoca.

«Y IOBIETBOPUTEILHO»: W3noxxeHne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B IEPHOIM3AIIX,
Knaccu(UKaIUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMIEHCUPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MpenoJaBaTelsl) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycTHoro onpoca. HemocnenosarensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBiIeTBOPUTEITBHON: OrtcyrcrBue 3ammcei B JIncte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOTO BOIpoca
JApYyruM, Halnu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX HOHATHH U MOJIOKEHUH TEMBIL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHall.

IIpu moBeneHnn 3auera ¢ OLEHKOI B opMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMH OLCHKH SBIISIOTCS:

«OTnu4HO»: INomyuenue 6onee 90 % OGanygoB MO TECTY MPHU BHINOIHEHHH TECTA 3@ PErTAMEHTHPOBAHHOE BPEMsL.
«Xopouio»: Ionyuyerue ot 75 mo 90 % OaUIOB MO TECTY NPHU BEHITOJHEHHH TECTA 332 PErIAMCHTHPOBAHHOE BPEMS.

«Y IOBJIETBOPHUTEIHHON: IMomygenue ot 50 mo 75 % GaIOB O TECTY MPH BHIMOJHEHHH TECTa 32 PETJIAMEHTHPOBAHHOE
BpeM4.

6. YYHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka UznarenbcTBO, TO, 3I1. aJipec
JI1.1 | Iumos O.B. ITporpammMpyemsie HUIT UHOPA-M, 2020,
KOHTPOJUIEPHI B CHCTEMax
IIPOMBINIIEHHOH
aBTOMATH3aLMK: YUeOHUK
JI1.2 | umos O.B. CoBpeMeHHbIE TEXHOIOTHUHU U Mocksa: UHOPA-M, 2021,

TEXHUYECKUE CPEACTBA
nHpopMaTH3anuu: YdeOHIK

JI1.3 |HU. A. Enu3apos, B. H. | IIpombinuieHHbIe Tam60B : TamO0BCKHil rOCY1apCTBEHHBIIH
Haszapos, B. A. BBIYUCITUTEbHBIE CETH: texunueckuit yausepcuret (TI'TY), 2018
IToronuH, A. A. y4eOHOE 3JIEKTPOHHOE U3TaHUe r., https://biblioclub.ru/index.php?

TpeTbsikoB page=book&id=570443




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.4 | Kosran H. M. KomnbroTepHsie cet : Munck : PUTIO, 2019 .,
y4eOHOE TIocobue https://biblioclub.ru/index.php?
page=book&id=599948
JI1.5 | Cankxun [I. A., Isnues | KomnbroTepHbIe CETH. Mockga: Uadpa-Urxenepus, 2024,
C. H., ITanTrenees A. TexXHOIOTHN CETEBBIX
B. unrepdeiicos. [Iporpammuoe
oOecrieyeHne U METOIBI
JTIUATHOCTUKH
: yueGHOE mocobue
6.1.2. lonoTHUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBHTEIN 3arnaBue bubmoreka W3maTenscTBO, TOM, 71. ajgpec
JI2.1 |IIpockypsikos A. B. KomnbroTepHble CETH: OCHOBBI — PocroB-Ha-/{ony ; Taranpor : FOxHbIi
ITOCTPOEHUS KOMITBIOTEPHBIX (dhenepanbHbIl yHUBEpcHuTeT, 2018 T,
ceTell U TeleKOMMYHUKaIUH : https://biblioclub.ru/index.php?
y4eOHOE rIocobue page=book&id=561238
JI12.2 | Cemenos 1O. A. ANTOpPUTMBI M IPOTOKOJIBI Mockga : IHTepHeT-YHuBEpcUTeT
KaHaJIOB U CEeTel nepeaaun Hudopmanmonnsix TexHOIOTHIA
JIAaHHBIX : yueOHOE ocoOue (MHTYUT), 2007 r.,
https://biblioclub.ru/index.php?
page=book&id=233211
JI2.3 | OIumos O. B. CoBpeMeHHbIE TEXHOJIOTUU Mocksa ; bepnun : Tupexr-Menua,
MPOMBIIUIEHHOM 2015 , https://biblioclub.ru/index.php?
ABTOMATHU3AIMH : yueOHOe page=book&id=364093
nocobue
JI12.4 |B. C. Kynpsmos, A. OCHOBBI TPOrPaMMHUPOBAHUS Boponex : Boponexckuii
B. UBanos, M. B. MHKPOIIPOLECCOPHBIX roCyJapCTBEHHBIH YHUBEPCUTET
Arnekcees [u 1p.] KOHTPOJUIEPOB B LHU(POBBIX WH)KEHEPHBIX TeXHoJorui, 2014,
cucTeMax yIpaBJICHHs https://biblioclub.ru/index.php?
TEXHOJIOTUIECKIMH page=book&id=336026
mporueccaMH : yueOHoe
nocobue
JI2.5 | A. A Turaes [IpombIIeHHBIE CETH: ExatepunOypr : M3naTenscTBO
ydeOHOE TIocobme VYpansckoro yHusepcutera, 2020,
https://biblioclub.ru/index.php?
page=book red&id=699332
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBsue bubnuorexa WsnarenbcTBO, TOA, 311. azipec
JI3.1 |®owmun /1. B. KommbroTepHbIe ceTH: y1eOHO- Mockga ; bepnun : Jupexkr-Menua, 2019,
METOJMYECKOe MMOCOOHEe 1O https://biblioclub.ru/index.php?
BBINOJIHEHHUIO PACYETHO- page=book&id=575232
rpadu4ecKoi paboThI
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
51 OnexTpoHHas obOpa3oBaTenbHast cpeaa (30C) LMS https://lms.misis.ru/
(Learning Management System) CANVAS
6.3 IlepeueHpb MporpaMMHOro oéecneyeHus
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
.3 Microsoft Teams
1.4 |Zoom
1.5 |MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
U.1 |http://window.edu.ru/window/catalog - ennHOe OKHO JTocTyma K 00pa30BaTeIbHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

OcHarenve




139 VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJIacc) Kabuner KypCOBOI'O u
JMIIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSITEIILHON paboThI 00yJaromuXCst

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
oOyuaromuxcs, 12 CTanMOHApHBIX KOMIIBIOTEPOB  UIS
oOywaronuxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JJIS
nmpenogasatens (BCE C BBIXOJOM B HMHTEPHET), MPOEKTOP,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC

VYuusepcurera MUCHUC 4yepe3 muuHBIA KaOWHET

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOIaBaTeNsl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyeMas yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHEMAas BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTells, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCS 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree > PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIIIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hanboee paoOHAIBHYIO METOIUKY CAMOCTOSTEIBHOM paboTH, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJarommucs paboThl U T. 1. Buabl 3a1aHuii A1 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThl, HX COAEPKAHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT 1€, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDINHE Ha MPAKTHYCCKIUX, Ta00PaTOPHBIX 3aHATHAX.

miargopme LMS Canvas u Moodle, uIeH3NOHHBIC




