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HUTY "MUCuC" 25.12.2024, npotokon 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  |IIpoekTupoBaHUE HMEKTPOTEXHUIECKUX YCTPOICTB

2.1.3 | IIpousBoacTBeHHAs MPaKTHUKa

2.1.4 | IIpoMsIIIeHHBIE KOHTPOJLIEPEI

2.1.5 | CunoBas 21eKTpOHUKA

2.1.6 | Onekrpuyeckue U AEKTPOHHBIE AlIapaThl

2.1.7 | Teopwus 31eKTponpUBOIa

2.1.8 |Lludposas n aHaIOrOBas INEKTPOHUKA

2.1.9 | DnexTpuyeckre MalIHbBI

2.1.10 | DHepreTnyecKnii MEHEIKMEHT

2.1.11 |YueOHas npakTuKa

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeaniecTByIee:

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

MK-3: Cnocoden IKCILTYAaTUPOBATDH 3JIEKTPOMEXAHUICCKUE CUCTEMbI U ABTOMATU3UPOBAHHbLIC CUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOA0B

3HaTh:

[IK-3-31 TexHHUECKHE XapAKTEPUCTUKH, KOHCTPYKLIHOHHBIE OCOOCHHOCTH Pa3pabaThIBAEMBIX U UCIIOJIb3yEeMbIX TEXHHUECKUX
CPEICTB

IIK-2: Cnoco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA U ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHUS €
HCIO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHIA

3HaTh:

TIK-2-31 ocoGeHHOCTH apXUTEKTYpPhI paclpeeNIeHHbIX CUCTeM cOOpa JaHHBIX U YIIPaBICHHS; MOJEIb OTKPBITONH MPOMBIIUIEHHON
ceTH;

IK-3: Cnoco0eH IKCIIyaTHPOBATD 3J1eKTPOMEXaHHYeCKHEe CHCTEMbI H ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJIeHHUSI
3JIEKTPONIPHUBOIOB

YMmerhb:

ITK-3-Y1 npuMeHATh METOBI IPOBEACHHS KOMIUICKCHOTO TEXHHKO-KOHOMHYECKOTO aHaIN3a UII 000CHOBAHHOTO NMIPUHSATHS
pelieHuit

IIK-2: Cnioco6eH NpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA U ABTOMATH3MPOBAHHbIE CUCTEMBI YIIPABJIEHHS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

YMmerb:

ITK-2-VY1 oneHuBats TpeOOBaHMUS K CETSAM Iepeaddl HHPOPMaIrH; BEIONPATh THI MPOMBIIUICHHON CeTH, (PM3MISCKHN KaHAI ’
IPOTOKOJI;

ITK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMeXaHHYeCKHe CUCTeMbl M ABTOMATH3HPOBAaHHbIE CHCTEMbI YIIPaBJICHHUS
3JIEKTPONPHUBO0B

Baanernb:

TIK-3-B1 MeTomamu ipoBeNeHHS KOMITIEKCHOTO TEXHUKO-3KOHOMHYECKOTO aHaIN3a ISl 000CHOBaHUSI IPUHSTHUS PEIICHUN

IK-2: Cnocobden MPOEKTUPOBATH CUCTEMbBI JICKTPONPUBO/IAa U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJIECHUA C
HCII0Jb30BAHUEM ].ll/lq)pOBBIX TEeXHOJIOTHii




Baanernb:

[IK-2-B1 ucnone3oBaHust Mojeneil OTKPBITHIX IPOMBIIIIEHHBIX CeTel; IPOrpaMMHUPOBAHUS Y3II0B CETH

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue paznenoB u | Cemecrp | YacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM Beinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pasnea 1. Untepdeiicnl
1.1 OO01mue cBeaeHus 0 5 2 T1K-3-31 T1IK-3- JI1.2 J11.3 KM1
MIPOMBIIIJIEHHBIX CETSX. V1 IIK-3-B1 1.4
Knaccudukarms [MK-2-31 IIK-2- JIT.5J12.1
MPOMBIIIICHHBIX ceTel. /JIex/ V1IIK-2-Bl 2.2
J12.4J13.1
€]
1.2 Uzydenune natepdeiicoB RS- 5 2 MK-3-31 I[IK-3- | JI1.2J11.3 KM1
485, RS-422 u RS-232. /TIp/ V1T1IK-3-Bl JI1.4712.1
TIK-2-31 TIK-2- 2.2
V1IIK-2-Bl J12.4J13.1
€|
1.3 MopennpoBaHue KOJUIU3HUHA B 5 6 TIK-3-31 TIK-3- | JI1.2 JI1.3 KM1 P1,P2
npomsiinieHHoM Ethernet. V1IIK-3-Bl JI1.4J12.1
Ornpenenenue npeaeabHo [TK-2-31 TIK-2- J12.2
JIOIyCTUMOM Harpy3Kku B V1IIK-2-Bl J12.4J13.1
CErMEHTE CETH €|
npombinuienHoro Ethernet
IIPU IIyaCCOHOBCKOM
BXosmeM noroke /J1a6/
1.4 Comnocrasnenne mogenu OSI 5 15 TK-3-31 TIK-3- | JI1.2 JI1.3 KMI1 P4
U MoZesiel IPOMBIIUTIEHHBIX V1 IIK-3-B1 JI11.4J12.1
cereil. [IpuunHbl [MK-2-31 TIK-2- J12.2
MHOT000pa3us V1 IIK-2-Bl J12.4713.1
IIPOMBILIICHHBIX CETEH U UX €|
npeaMeTHast
HaTPaBJICHHOCTb.
CrannapTuszanus u
MHOTOYPOBHEBAsI MOJIEIb.
3aBUCUMOCTb CKOPOCTH
nepeadyn OT JUTHHBI JINHUH
unTtepdeiica RS-485. /Cp/
Pa3gen 2. ApxurekTypa
NPOMBIILJIEHHBIX ceTeil
2.1 PROFIBUS u MODBUS 5 2 MK-3-31 [IK-3- | JI1.2JI1.3 KMI
TexHojioruu /Jlex/ V1 TIIK-3-B1 JI1.4J12.1
TIK-2-31 TIK-2- 2.2
V1IIK-2-Bl J12.4J13.1
31
2.2 ApXuTeKTypa 5 2 MK-3-31 IIK-3- | JI1.2 JI1.3 KMI1
MIPOMBIIIIJIEHHBIX CeTeH V1T1IK-3-Bl JI1.4J12.1
Profibus, Modbus, ITK-2-31 TIK-2- 2.2
Ethernet /TIp/ VY1 TIIK-2-B1 J12.4713.1
€|
2.3 ANTOpUTM «arpeccuBHOTO 5 2 TK-3-31 TIK-3- | JI1.2 JI1.3 KM1 P3
3axBara Cpeab» B V1 IIK-3-B1 JI1.4J12.1
npombinuieHHOM Ethernet. [TK-2-31 TIK-2- J2.2
[MocTpoenue 3aBucuMocTu V1IIK-2-B1 J12.4J13.1
Harpy3Kd OPTOB €|

KOMMYyTaTopa OT Iopora
cpabaTHIBaHUS AITOPUTMA.
IMpomemmnennstit Ethernet ¢
KOMMYTaTOpOM.
Jloxanm3zanust Tpaduka
paboumx rpymm
npomsiiienHoro Ethernet
HOCPEICTBOM 4-TI0PTOBOTO
KoMMyTaropa /J1ad/




24 IIpomblneHHAs CETh 50 | OK-3-31TIK-3- | JI1.2J11.3 KM1 P4
Profibus. Ocobennoctu V1IIK-3-B1 J11.4J12.1
(hu3MIeCcKOro M KaHAJIBHOTO I1K-2-31 IIK-2- 2.2
YPOBHEH, Ha3HAUCHHUE N1OJIEH V1IIK-2-Bl J12.4713.1
3aros0BKoB. Profibus DP 21
KOMMYHHUKAI[IOHHBII
npo¢ b, epeaada
coobmennid. Pu3nUecKue
cpenbl M uHTEpeHCh
MIPOMBITIJICHHBIX CETEH.

IIpomblnineHHAs CETh
Modbus. ITpombleHHBINR
ETHERNET.

bazoBsie TpeboBanms s
npomsinuieHHoro Ethernet.
CMBICIT ¥ CIOCOOBI
napaurensHoro (PRP)
konsreBoro (MRP)
pE3epBUPOBAHMS KaHAJIOB
cBsi3u. becuioBHoe
pesepBupoBanne (HSR). /Cp/
Pasnea 3. becnipoBoanbie
JIOKAJIbHBIE CeTH.
CHHXpOHHM3ALHUSA BpeMeHHU

3.1 OCHOBBI OECTIPOBOJTHBIX 2 MMK-3-31 I[IK-3- | JI1.2J11.3 KM1

JIOKaNbHBIX cereit. /Jlex/ V1 T1IK-3-Bl JI1.4712.1
TIK-2-31 TIK-2- 2.2
V1IIK-2-Bl J12.4J13.1
31
3.2 TouHoe Bpemsi, CHHXPOHHBIN 2 ITK-3-31 TIK-3- JI1.2 JI1.3 KM1
Ethernet /TIp/ V1T1IK-3-Bl JI1.4J12.1
I1K-2-31 [IK-2- 2.2
VY1 IIK-2-B1 J12.4J13.1
€|

33 [Ipo6nembr GecpOBOAHBIX 22 | OK-3-31 TIK-3- | JI1.2J11.3 KMI1 P4
cereil. [IpoMbinieHHOE V1 IIK-3-B1 JI1.4J12.1
KOMMYHHKaIIHOHHOE [TK-2-31 TIK-2- J2.2
000pyI0BaHMS U3BECTHBIX V1IIK-2-B1 J12.4J13.1
MHPOBBIX Pa3pabOTINKOB. €|
CHHXpOHU3AIMS BPEMEHH B
cucTeMax aBTOMAaTHKH U
tenemexaHuku. Llenmu,

CTPYKTYypa, TOYHOCTb,
norpedutenn. TogHOCTH
CUHXPOHU3AIHNY B
IIEKTPO3HEPreTUUECKON
obmactu. [IpoToKoIBI
CUHXPOHH3AIIHY.
BecripoBoiHbI€ JIOKaIbHBIE
cetn. OcobeHHOCTH
HCIOJIb30BaHUs KOJOB
Bapxkepa. Paboure 4acToThI
0ecIpoBOIHBIX JIOKATBHBIX
cereii. /Cp/

Pa3gen 4. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHUM U
BBINOJIHSIEMBIM padoTam

4.1 O06beM yacoB 9 [TK-2-31 TIK-2- J.1 KM1
CaMOCTOSTEIEHOW PabOTHI Ha V1IIK-2-B1 JI1.4J12.1
noarorosky k KM /Cp/ MK-3-31 TIK-3- | JI2.2J12.3

V1IIK-3-Bl 2.4
JI2.5J13.1

Ol




4.2

O0BeM yacoB

CaMOCTOATENbHOM pa6OTLI Ha

nmoaroToBky k BP /Cp/

[K-2-31 TIK-2- J1.1 P1,P2,P
V1IIK-2-Bl JI1.4J12.2 3,P4
I1K-3-31 IIK-3- J12.3
V1IIK-3-Bl JI2.5713.1
€]

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KoHnTtponwsHoe
WHAUKATOPHI Bompocs! a7 moArOTOBKH
KM MEpPOIIPUATHE o
KOMIETEeHIHH
KM1 3ader ¢ OLEeHKOM [K-3-31;I1K-3- 1. Monens OSI cTannapTHON NPOMBIIIJICHHON CETH.

Y1;IIK-3-B1;IIK-2-
31;IIK-2-Y I;IIK-2-
B1

2. KakoBbl 0CHOBHBIE TpeOOBaHUS K OTKPBHITON MPOMBIIIIEHHON ceTh?
3. JIOCTOMHCTBa ¥ HETOCTATKU TOIIOJIOTHYECKUX CXEM IPOMBIIIUICHHOM
ceTH.

4. Kpartkas xapakrepucTuka moptos RS-232/422/485.

5. Kparkas xapakrepuctuka nopra Ethernet.

6. OCHOBHBIE XapaKTEPUCTUKH MPOMBIIIICHHBIX CETEil U CIIOCOOBI HX
OLICH-KH.

7. CnocoObl OpraHu3aIii B3aUMOICHCTBUS Y3JI0B CETH.

8. Kak obecrieunBaeTcst HOMEX03aIIUIIEHHOCTh TPOMBIIUICHHBIX
cerei?

9. O6mras xapakrepuctuka cereit HART.

10. Oomras xapakTeprctuka ceteit Modbus Serial.

11. U3 xakux nojeii coctout 3amnpoc (otBeT) cet Modbus ASCII
(RTU)

12. OO6mas xapakTtepuctrka crangapta cetu CAN.
13. Crpykrypa dpeiima mporokosa CAN.
14. O6mast xapakTeprcTHKa cerei Profibus.
15. O6mas xapakrepuctuka cereit Foundation Fieldbus.
16. Kak pa3pemarorcs KOJUIM3HU B CETAX ¢ HECKOJIBKUMH BEAYLIUMHU?
17. KoHTposieps! MPOMBIIUIEHHBIX CeTeH.
18. MHCTpyMEHTaJIbHBIE CPENICTBA TECTUPOBAHUS CETEH.
19. bubnuoreka Qpynkunit Modbus cpenst LabVIEW.
20. bubmmoreka Gpynkuuiit CAN cpenpt LabVIEW.
21. Konogurypuposanne cepBepos B cpene LabVIEW
5.2. Ilepedyenn padoT, BeINOJIHsAeMbIX N0 JucnumiinHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Haspamue IIpoepsemblie
WHIUKATOPBI CopeprxaHue paboThI
paboTsI paboTsI N
KOMIIETEHIIUH
P1 Jlaboparopras IK-3-31;11K-3- MogenupoBanue koutu3uii B nmpomeinuieHHOM Ethernet. Onpenenenue
pabota Nel YI;IIK-3-B1;I1IK-2- | npenenbHo TOMYCTUMOW HArpy3KHU B CETMEHTE CETH IPOMBILIICHHOTO
31;IIK-2-YI;IIK-2- | Ethernet mpu myacCOHOBCKOM BXOJISIIEM ITOTOKE
B1
P2 Jlaboparopras IK-3-31;11K-3- IIpomsmmutennsit Ethernet ¢ kommyTtatopoM. Jlokanusanus Tpaduka
pabora Ne2 VL;IIK-3-B1;TIK-2- | pabouux rpynn npomeinuieHHoro Ethernet mocpeanctBom 4-mopToBoro
31;IIK-2-Y I;IIK-2- | koMMyTaTopa
B1
P3 JlabopaTopnas MK-3-31;I1K-3- ANTOpUTM arpeccMBHOTO 3aXBaTa cpelbl B mpoMbinuieHHOM Ethernet.
pabota Ne3 V;IIK-3-B1;IIK-2- | ITocTpoeHne 3aBUCUMOCTH HAarpy3Kd IOPTOB KOMMYTAaTopa OT opora
31L;IIK-2-V1;IIK-2- | cpabGaTheiBaHus anroputMa
B1
P4 KouTtponpHas IMK-3-31;I1K-3- Brinonssercs no HHAUBUAYATILHOMY 331aHUIO
pabota V1;I1IK-3-B1;I1K-2-

31;IIK-2-Y I;IIK-2-
B1

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

[TpoBeneHue 5K3aMeHa HE IPETYCMOTPEHO.
JIMCTaHIIMOHHO 3a4eT ¢ OLEHKOH MoxeT npoBoautscst B LMS Canvas. Tect comepxut 30 3ananuit. Ha pemenne orsoautcs 30
MUHYT. Pa3pelnieHHbIe NONBITKY - OJIHA.
OGpa3zer 3aganuii 171t 3a4eTa ¢ OLEHKOM, IPOBOJUMOro AucTaHnuoHHo B LMS Canvas:

1. ACY Ha3bIBaIoT:




A) MalIMHHOW CUCTEMOH.
B) yenoBeko-ManMHHON CUCTEMOH.
B) annaparHoii MmamuHON

2. Kpurepusmu ynpasnenus ACYTII sBistores:
A) TEXHHKO-3KOHOMHUYECKHE MTOKA3aTeIH.

b) MOHTa)XHO-TEeXHIYECKHE TTOKA3aTEeNH.

B) TexHnueckue nokazartenu.

3. Uro ob6pazyer ACYTII comectro ¢ TOY:
A) TEXHOJIIOTHYECKHUH MpoIece

B) TeXHHKO-?KOHOMUYECKHIA TTOKA3aTeNb

B) nporpaMMHO-TEXHUYECKUI KOMILIEKC

4. OcHOBHOM TPOrpaMMOii BEPXHET0 YPOBHS CITYXKaT :
A) nakerst SCADA

b) maker Profu bus

B) HART mpotoxo:x

5. IIporpammuo-rexuuueckuit komrieke (ITTK) - ato :

A) 3T0 TIpoTpaMMa CBSI3M C KOHKPETHBIM HCTOYHHKOM JAHHBIX H CEPBEPOM.

B) 310 MHOTO OPTOBBIH MOBTOPUTEIH CETEBOTO HHTEP(dEiica ¢ paBHOIPABHBIMU MOPTAMH.

B) aT0 KOMIIIEKC peHa3HA4YeH A1 GOopMHUPOBaHMs HH(OpMaLKH, ee 00pabOTKH, XpaHSHUs! ¥ YIPABICHUS 00bEKTaM1

6. [1ns cBsa3u co crapummu BY IITK, kakyro ceTpb xenaTenbHO UCTIOIb30BaTh:
A) cranpapra CAN
B) cranmapra SNN
B) cranmapra DDE

7. MHorodyHKIHoHaIbHbIH KoHTposutep (M®PK) npenHasHaueH Kak ajis:

A) IUTsl KOHTPOJIS, HACTPOWKH U MPOTPaMMHPOBaHHSI KOHTPOJUIEPOB BCeX TUTIOB, BXoasmux B [ITK
b) obecrieunBaeT BO3MOKHOCTS TPOCMOTPA 3HAYCHUH TapaMeTpoB

B) ans BBOJa/BBIBOJIA CUTHAIOB HENOCpeACTBEHHO yepe3 YCO

8. [Iporpammuoe obecneuenne [ITK Brtrouaer:

A) OC BBIUHCIHTENBHBIX Y3II0B; ApaifBepsI X TECTHPYIOIINE IPOTPaMMBIL; CHCTEMBI PEabHOTO BpEeMEHH; HHCTpyMeHTanbsHoe 110
JUTs pa3pabOTKU MPHKIIAJHBIX IPOTPaMM

B) BBOJ aHAJIOTOBBIX CUTHAJIOB CPCAHECTO YPOBHS; BBOJ AUCKPCTHBIX CUTHAJIOB IIOCTOSTHHOTO HAIIPSXKCHHUSA U TOKa

B) HOpManm3amus aHAJIOTOBOTO CUTHANIA; TIPEIBAPUTEIIBHYI0 HU3KOYACTOTHYIO (PHIBTPAIHIO OT TIOMEX PAa3ITHMIHOTO
MPOUCXOKIACHUS.

9. IITK nomxeH conepxkathb cnenyromue tunsl CPB:

A) nns ceru Profibus DP

B) nns PC-coBMecTrMBIX KOHTpOJUIEpOB; uisi APM oneparopos, nHxeHepoB ACY
B) s Linux, Windows CE um DOS

10. Kakue TpeboBaHUs NPEABSIBIAIOTCS K MPOMBIIUIEHHBIM KOMIIBIOTEPaM:

A) 3aluyTa OT IIbIJIK U BJIarud B Oprma}omeﬁ Cpeac, UISMCHCHHUAMU TEMIICPATYPHBIX PCKUMOB, MOBBIIIEHHO N BH6paI.IPICﬁ, HaJIN4YNEM

CUJIBHBIX JJIEKTPOMATHUTHBIX MOJIEH.
B) 3ammra OT mBIIM U BIATU B OKpYKAroOLIeH cpere, yAapompouyHOCTb, SJHEPTOEMKOCTb.
B) 3ammra oT mpIIK ¥ BIaru B OKpyXKaroliei cpezie, yaaponpoyHOCTh, HaAE&KHOCTb.

11. Yto Takoe rajibBaHUYECKAas CBA3b:

A) 3T0 npUBeAEHUE TPAHHUI] KA IEPBUYHOTO HenpepbiBHOTO curHana J{ wiu [TUIT k ogHOMY U3 CTaHIApTHBIX JUana3oHOB
BXOJIHOTO CHTHAJIa aHaJIOrO-IIM(ppOBOTo MpeodpaszoBaTes

B) 3T0 CBSI3b ANEKTPOHHBIX (ANMEKTPUIECKUX ) IEMEHTOB H CXEM, pean3yeMasi IOCPEICTBOM aKTUBHBIX COMPOTHUBIICHHIA
(pe3ucTopoB) ycTpoiicTaa.

B) 310 OrpaHunueHue Mosockl 4aCTOT MEPBUYHOTO HEMIPEPHIBHOTO CUTHANA B LIENSIX CHYDKCHUS BIMSAHUS HA PE3YJbTaT U3MEPEHUS
MOMEX Pa3IUIHOTO MPOUCXOKICHUSI.

12. Ha xaxue BUBI pa3aensiorcs GUIbTpbl?

A) HIKHHUX 9acTOT, BEDXHHX YaCTOT, MOJIOCOIPOITYCKAIOIIHE U M0JI0CO3arpax Jatolie.
b) HIKHHX 9acTOT, BEPXHUX YaCTOT, YIABTPA3BYKOBBIX YaCTOT

B) HU3KHX YACTOT, BEPXHUX YAaCTOT, KOPOTKUX U YIBTPa3BYKOBBIX YaCTOT

13. Kakue nocronHcTBa aHanorossix Moayieid Y CO BepHbI?
A) 0051aaroT BBICOKOH TOYHOCTBIO, XOPOIIEH TMHEHHOCTHIO, BOCIPOU3BOJUMOCTBIO MMPE0Opa3oBaHuil, HaIe)KHOCTHIO
b) o0magaroT SKOHOMMYHOCTBIO, YAAPOTIPOYHOCTHIO, BEICOKOW TOUHOCTBIO




B) o6nagarot MagbpIMK pa3MepaMu, BBICOKOM TOYHOCTBIO U BIIara 3aIllUIEHHOCTHIO

14. B kakoil KopIyc yalle BCEero 3aKIoueH MOysb BBOJbI BelBoga ADAM?
A) B MeTauIMIEeCKU

B) B mnacTmaccoBbIit

B) Mozmynb He 3aKIIIOUEH B KOPITYC

15. Kaxkoit koa(h¢punuent nMeer uaeansHblil GUIBTP HU3KUX 4acTOT?
A) equHUIHBIH K03)HUITHEHT

b) HyneBoit ko3¢ dpunmeHT

B) xoaddunment pasusiii 1,234

16. KommbroTepHbIii HHTEpQEiic 3TO:

A) 9TO0 TIporpaMMa CBsI3M ¢ KOHKPETHBIM UCTOYHUKOM JTAaHHBIX M CEPBEPOM

B) aT0 anmapaTHOe uaK mporpaMMHoe oOecriedeHue, HeoOX0UMOe [T CBSI3U OJJHOTO YCTPOUCTBA C APYTUM WM IJISl CBSI3H
TOJIB30BATEINS C KOMITBIOTEPOM.

B) aT0 uHTEpGEiic MOIKITIOUSHHS JATIMKOB M UCTIOJHUTEIFHOTO MEXaHH3Ma, OCYIIECTBIIICT KOMMYHHKAITUIO MEXTy JaTYHKaMHU,
WCTIOJTHATENFHBIMI MEXaHU3MaMH.

17. UuTepdeiic RS-232C ckopocTh nepeaadu JaHHBIX COCTABIIACT:
A) ot 10 no 300 GaiiT

B) ot 50 1o 38400 Gaiit

B) ot 256 10 1024 Gaiit

18. B yeM 0oTIMuuE KOMMYTaTOPOB OT KOHIIEHTPATOPOB:
A) OoJiee HHTEIIIEKTYalIbHBI

b) kopoTkoe Bpems peakiuy Ha COOBITHS

B) paboratoT Ha Gosee BEICOKOM (DM3MUECKOM YPOBHE

19. TloBTrOpHTEND NIPEAHA3HAYEH JUIS:

A) 11 coeIMHEeHUS Pa3HOPOJHBIX cerMeHToB ceTr Ethernet
B) 1 moAKITFOYEHNST JATYNKOB K KOHTPOJIIEpaM

B) ans yBenuueHus: CKOPOCTH MOTOKA HHPOPMALTUH

20. YTo mpOMCXOUT C MaKeTaMH HH(POPMAIHH, IPHHIMAaeMble KOMMYTaTOpOM?

A) OHM YHUUYTOXKAIOTCS

b) onu pacnpenensaoTcs N0 3HaYMMOCTH U MOCTYNAIOT B IOPT Ha3HAYEHHS

B) coxpansiorcs B maMsATH yCTPONCTBA, aHAJIU3UPYIOTCS HA KOPPEKTHOCTh U TOJIBKO 3aTEM IIOCTYHAIOT B IOPT.

21. Kakyro obnactb onpenensier noustue «field»:

A) 001acTb, CBI3aHHYIO HETIOCPEICTBEHHO C IIPOM3BOJICTBEHHOH 30HOH, Tie pabOTal0T KOHTPOJUIEPHI U IaTYHUKH.

b) o6macTs, CBA3aHHYIO HEMOCPEACTBEHHO C IPOM3BOACTBEHHOI 30HOM, Tie pab0Tal0T KOHTPOJIEPHI, KOMMYTaTOPHI 1
KOHI[CHTPATOPbI

B) oGnacts, cBA3aHHYIO HENOCPEACTBEHHO C NPOU3BOACTBEHHON 30HOM, I/le pabOTalOT KOHTPOJUIEPBL, TATYNKH ¥ UCIIOITHUTEIIbHBIC
MEXaHU3MBI.

26. Ilo xakomy npuHLUIy pabotaer nporokoa MODBUS?
A) «BeIOMBIH-BEAYILIUI
b) «Bemymmii-Beqymmiiy
B) «Benymmii-Be1oMblii»

27. CKOJIBKO Y3JI0B-TIEPEIaTIUKOB CYIIECTBYeT B mpoTokone World-FIP?
A) ot 2-7

b) 1

B) 24

28. Kaxkoii mpuoputet B pabote nporokona CANBUS?
A) Bce OCyIIECTBISIETCS B PEKHME PEalbHOTO BPEMEHU
B) nmpropurer HIDKE CpeHETO

B) Hu3kmit npuopurer

29. YUro npencrasisier coboit I[TJIK?

A) mpencrapisieT coO0i OJIOK, UMEIOIUK OTPEIEIIEHHBIN HA0OP BBIXOIOB U BXOJIOB, /ISl TIOIKITIOYSHHUS TaTIUKOB H
WCTIOJTHUTENILHBIX MEXaHU3MOB

b) npeacrapmnsier co00i KOHTPOILIEP, UMEIOIINIT (GUPMEHHYIO 3aKPBITYIO CTPYKTYPY, OCHOBaHHYIO Ha OJJHOM U3 MarucTpajibHO-
MOJIYJTBHBIX CTaHIapTax.

B) npexncrasnsier co6oit TUCTIETIEPCKYIO CUCTEMY JUTSI TEPPUTOPHUATEHO PACIIPEACTICHHBIX 0O BEKTOB.




30. ITporpaMMupyeMslif KOHTPOJIIEP ITO:

A) 3TO COBOKYITHOCTb YIPaBIIsIEMOT0 00BEKTa M aBTOMaTH3UPOBAHHbIX YHPABISIOIINX YCTPOUCTB, B KOTOPOH YacTh QYHKIHMI
VIIPABJICHUS BHITTOJTHSIET YETIOBEK.

B) 3T0 mporpaMMHO yrpaBIseMbIi AUCKPETHBIN aBTOMAT, IMEIOIHH HEKOTOPOE MHOXKECTBO BXOJOB, ITOKIFIOYEHHBIX TOCPEACTBOM
JIATYMKOB K OOBEKTY YIPABICHUS, 1 MHOXECTBO BBIXOJIOB, IIOJKIIIOUYEHHBIX K HCIOJIHUTEIbHBIM YCTPOHCTBAM.

B) 310 Habop MHCTPYMEHTAIBHBIX CPEACTB U UCIIOIHUTEIBHBIX MOJLYIIEH, IPEHA3HAYCHHBIX JUIS CO3JJaHHs aBTOMAaTH3HPOBAHHBIX
pabounx MecT.

5.4. MeToauka OleHKH OCBOEHUS AUCHUILIMHBI (Moayis, npakTuku. HUP)

I1pu olieHKe pe3yIbTaTOB BBINOJIHEHUS] KOHTPOIBHOM (JoMaIHel) paboThI HCTIOIb3yeTCsl OMHApHAs CHCTEMa, KOTOpast
TpeIycMaTpUBAET CIEAYIOIINE PEe3yIbTaThl 1 KPUTEPUH OLICHUBAHHUS:

PesynbTar oneHuBanus Kputepuu ouenku

«3aYTEHO»: BrinonHeHs! Bce 3aaHusl KOHTPOJIBHOI paboThl, 1160 JOMyIIEeHbl He3HAYUTENbHbBIE OMIMOKH TPH
BBIIOJTHEHHU.

«HE 3aYTEHO»: OOydaromuiicss He BBITIOJHII WIN BBIITOTHUI HETPABIUIFHO 33aJaHUSI KOHTPOJIBHOI paboTEL.

OreHKa pe3ynbTaToB 3a4€Ta C OLEHKOH OCYIIECTBIISCTCS M0 OaIbHON CHCTEME (KOTIUIHOY, KXOPOILOY», «yJOBIETBOPUTEILHOY,
«HEYJIOBIETBOPUTENBHOY). 3aU€T C OLIEHKON CUMTAETCs MIPOIICHHBIM YCIEIIHO, €CIIU NIPU €r0 NPOBEICHUH MOTy4deHa OLIEHKA He
HIDKE «yIOBJICTBOPUTEIEHOY.

IIpu moBeneHNM 3a4eTa C OLEHKOI B KPUTESPHUAMH OLICHKH SBIISIOTCS:

«OTanyHO»: Bce Bompochk! Ounera U3noxeHbl MOJHO (B paMKaxX MPOTrpaMMBbl Kypca WM JIGKIHOHHOTO Kypca) M TOYHO.
CrnocoOHOCTh CaMOCTOSITENEHO MBICIHTB, SICHO M TIOCIEA0BATENBHO H3JIaraTh CoJlep>KaHie OTBETa, yMeHHe 0000maTh MaTepuai,
JIeTIaTh BEIBOABL. [IpaBHIbHBIC OTBETHI HA JOMOJIHUTEIBRHEIE (IPOBEPOYHBIEC) BOIIPOCH B paMKkax Omiera. [TogpoOHoe n3nokenne
OCHOBHBIX I0JIOKEHUH oTBeTa B Jlucte ycTHOro ompoca.

«XopouIo»: Bce Bompoch! WiIu 0AMH U3 HUX B LIETIOM PACKPBITBHL, HO U3JI0KEHBl HEIOCTATOYHO MOJHO (He MeHee, ueM Ha 80
—90 %), mb0 B OTBETE COAEPKATCsA HETOYHOCTH (B TEpMHHAX, XPOHOJIOTUH, B HA3BaHUHU TEPMHHA ITPH IIOHUMAHUH €r0 CYTH H
T.1.). Hanname mocrarouno moapoOHbIX 3amucei B JIucTe ycTHOTO ompoca.

«Y IOBIETBOPUTEILHOY H3noxxeHne kaxjaoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OUIMOKH B MEPUOAU3ALUSX,
KIaccU(UKaIyaxX, TPAKTOBKE OCHOBHBIX IOHATHII U T.1. He3HaHHE 0THOTO M3 BOIPOCOB MOXET OBITH KOMIICHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpPEHHE TIPETofaBaTelisl) IPH COOTBETCTRYIOMEeH 3anmcH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepuala, HEyMEeHHE 1eNIaTh BBIBOIBI.

«HeynoBneTBOpUTETBHON: OrtcyrctBue 3ammceil B JIucte ycTHOrO ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOr0 BOIpoca
JpYTHM, HAIMYHUE IIapraiky. M3noxkenue Bonpocos MeHee, ueM Ha 60 %. He3HaHIE OCHOBHBIX MOHATHH 1 OJIOKECHHUH TEMBI.
HecmocoGHOCTH CBSI3HO M3T0XKUTH MaTepual.

IIpu noBeneHnu 3aueTa ¢ OLIEHKOI B opMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPUSIMU OLEHKHU SBISIOTCS:

«OTanyHO»: IMomyaenne 6osee 90 % GamIoB MO TECTy MPH BBHIIOJHEHUH TECTA 332 PETTIAMEHTHPOBAHHOE BPEMS.
«Xopor1o»: [omydenue ot 75 mo 90 % GaIOB MO TECTY MPH BEHIIOJIHEHUH TECTa 32 PETJIAMEHTUPOBAHHOE BPEMSI.

«Y IOBIETBOPUTEIBLHOY Ionyuenue ot 50 7o 75 % GannoB 1O TECTY IPU BHINOJHEHHH TECTA 3a PEITTAMCHTHPOBAHHOE
BpeMs.

6. YHEBHO-METOIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBUTENIN 3aryiaBue bubnnoreka W3narenscTBo, rof, 311. aapec
JI1.1 | Iumos O.B. [Iporpammpyembie HUL UTHOPA-M, 2020,
KOHTPOJUIEPHI B CUCTEMAX
MIPOMBIIIJIEHHON

aBTOMaTHu3alu: Vuebuuk

JI1.2 | Iumos O.B. CoBpeMeHHbIE TEXHOJIOTHH U Mocksa: UTHO®PA-M, 2021,
TEXHUYIECKUE CPEIICTBA

uHpopmaTuzanuu: YueOHHK

JI1.3 |H. A. Enuzapos, B. H. | [IpombiinieHHble TamOoB : TamOGOBCKHU# rocyapCTBEHHBIN
Haszapos, B. A. BBIYHCIIUTENLHBIC CETH: texHuueckuit yausepcuter (TI'TY), 2018
[MoronuH, A. A. yaeOHOE 3JIEKTPOHHOE U3TaHue T., https://biblioclub.ru/index.php?
TpeTbsikos page=book&id=570443

JI1.4 |Kosran H. M.

KoMmmproTepHbIe ceTH :
ydeOHOE TIocobme

Munck : PUITO, 2019 r.,
https://biblioclub.ru/index.php?
page=book&id=599948




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.5 |Cankun I. A., IBnues | KoMmbsroTepHsIe ceTn. Mocksa: Undpa-Unmxenepus, 2024,
C. H., ITanrenees A. TeXHOJIOTHU CETEBBIX
B. unaTepdeiicos. [Iporpammuoe
obecrieueHne U METOBI
JIMArHOCTUKH
: yueGHOE mocobue
6.1.2. Jlono/iHUTeEIbLHAS JIMTEpaTypa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubnmmnoreka N3parenscTBO, TO1, 3I11. aapec
JI2.1 |IIpockypsikoB A. B. KomrmprorepHbie ceT: 0OCHOBBI — PoctoB-na-Jlony ; Taranpor : FOxHbIi
MOCTPOEHHS KOMITBIOTEPHBIX (henepanbHbIil yHUBEpcuteT, 2018 1.,
ceTell M TeIeKOMMYHUKAIIHH https://biblioclub.ru/index.php?
ydeOHOEe TIocobme page=book&id=561238
JI12.2 | Cemenos 1O. A. ANTOpUTMBI U IIPOTOKOJIBI Mocksa : UHTepHET-Y HUBEpCUTET
KaHaJIOB U CeTeH Nepenayn Nudopmannonnsix TexHOMTOTHIA
JAaHHBIX : yueOHOE ocoOre (MHTYUT), 2007 r.,
https://biblioclub.ru/index.php?
page=book&id=233211
JI2.3 | IHumos O. B. CoBpeMeHHBIE TeXHOIOTHH Mocksa ; bepaun : JJupexr-Menua,
MIPOMBIIIICHHO 2015 , https://biblioclub.ru/index.php?
aBTOMATH3AIMH : yaeOHOe page=book&id=364093
nocobue
J12.4 |B. C. Kyapsmos, A. OCHOBBI TPOTPAMMHUPOBAHHUS Boponex : Boponexckuii
B. UBanos, M. B. MHUKpOIPOIIECCOPHBIX rocy/lapCTBEHHbII YHUBEPCUTET
Anexcees [u 1p.] KOHTPOJUIEPOB B IU(POBIX WHXEHEPHBIX TeXHoJoruii, 2014,
cUcTeMax yIpaBJIeHUs https://biblioclub.ru/index.php?
TEXHOJIOTUYECKUMHU page=book&id=336026
npoleccaMH : yueOHoe
nocoOwue
JI2.5 | A A Turaes ITpoMbllIIEHHBIE CETU! ExarepunOypr : MznarenscTBo
y4aeGHOe Tocobue Ypansckoro yHusepcurera, 2020,
https://biblioclub.ru/index.php?
page=book red&id=699332
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnasue Bubauoreka N3parenscTBoO, rof, 3I1. aapec
JI3.1 |®omun /1. B. KommsroTepasie cetu: yueOHO- Mockga ; bepnus : lupexr-Menua, 2019,
METOIYECKOE MOCOOHE O https://biblioclub.ru/index.php?
BBINOJIHEHHIO PACYCTHO- page=book&id=575232
rpaduvecKoi paboThI
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHOM ceTu «AHTepHeT»
51 OnexrpoHHas obpa3oBaTenbHast cpena (30C) LMS https://lms.misis.ru/
(Learning Management System) CANVAS
6.3 IlepeueHb MpoOrpaMMHOro obecneveHus
1.1 |Mathcad 14.0 University Classroom Perpetual
1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
.5 [MATLAB & Simulink
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
n.1 | http://window.edu.ru/window/catalog - equHOE OKHO JOCTYyMa K 00pa30BaTeIbHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. |

Haznauenune

OcuHarienne




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




