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JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. AnnpeeB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMu OCBOEHHUSI AUCHUIUIMHBI «ATpEraTHbIE KOMIUIEKCHI TEXHMUYECKUX CpPEIICTB)
SBJISICTCSI M3YYCHHE COBPEMEHHBIX METOJIOB Pa3pabOTKH TEXHUUYECKOro, MH(MOPMAIMOHHOTO U
AITOPUTMUYECKOTO 00€CleueHrus CHUCTeM aBTOMATH3allMd W YIOPaBJICHHS, TMOPsAIKA U
WHCTPYMEHTApUsl TMPOCKTUPOBAHUS IPOTrPaMMHO-ANMAPATHBIX CPEJACTB aBTOMATH3AIMH H
YIIpaBIICHMUSL.

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMbl

JucuunnuHa ArperatHble KOMIUIEKChl TexHudeckux cpeactB ACYTII Bxoaut B yacTh
y4eOHOro 1miaHa GopMupyeMyro ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH 00pa30oBaTeIbHOM
MIpOrpaMMBl.

Jlnst  w3ydeHHWs  JAMCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHs,  BIJIAJICHUSA),
cOpPMHUPOBAHHBIE B PE3YIIHTATE U3YUECHUSA JUCHUIUINH/ IPAKTHUK:

YyeOHas - HAy4HO-HCCIIeI0OBaTENbCKas paboTa

Hcropust 1 METOIONIOTHS HAYKW U TEXHUKH B 00JIACTH YIIPABICHHUS

TexHonornyeckue KOHTPOJUIEPHI M CPECTBA JUCTIETUYEPCKOTO YIIPABICHHUS

CoBpeMeHHbIe TPOOJIEMBbI TEOPUH YIIPABICHUS

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 7151 U3YUYCHUS] AUCIUILITNH/TIPAKTHK:

[{udpoBbie cHUCTEMBI YIIPaBICHUS

[ToaroroBKa K 3aIMTe U MPOIISAYPa 3aIIUTHI BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

[Tpoun3BoCTBEHHAS - MPOCKTHO-TEXHOJIOTHYECKAS IPAKTHKA

[IpouzBoacTBEHHAS - HAYYHO-UCCIIEA0BATENbCKas paboTa

3 Komnerenuun odyyaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaTbl 00y4YeHust

B pesynbTare 0cBOSHMS JUCHMIUIMHBI (MOJYJIs) « ATperaTHble KOMIUIEKChI TEXHUUECKUX
cpenctB ACYTID» oOygarommiicst 4OKEH 00JIaaaTh CIICTyOIIMMHA KOMIICTCHIIASIMHA

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-1 Cnocoben pa3pabarbiBaTh OOOOLIEHHYI0 KOHLENIMIO M TEXHUYECKOE 33JaHue Ha
npoektupoBanue ACY TII, a Takke BbIOUpaTh ONTUMAIBHYIO CTPYKTYPY mpoektupyemoit ACY
TII

IK-1.1 OmnpenensieT HOMEHKIATYpy MH(POPMALMOHHBIX U YIPABJISIOMUX CUTHAJIOB
aBTOMATHU3UPOBAHHOW CHCTEMBI YIIPABICHHS TEXHOJIOTMUECKUM IPOLIECCOM

I1K-1.2 Bribupaer ontumanshyto ctpyktypy ACY TII ¢ yderom TpeGoBaHMil K
HCIIOJIL3YEMOMY 00ECTIEYEHUTO

IT1K-1.3 PaspabaTeiBaeT TexHUUecKkoe 3aganre Ha npoektupoBanue ACY TII




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyJ0eMKOCTh JUCIHILTUHBI COCTaBIsAeT 16 3aueTHBIX enuHuIl 576 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas padora — 152,5 akan. yacos:
—aynutopHas — 144 akan. 4acos;

— BHeayauTopHas — 8,5 akaj. 4acos;

— camocTosTenpHas padota — 352,1 aka. yacos;

— B (JOpMe MPaKTHIECKOM MOATOTOBKU — 12 akaJ. yac;
— MOJTOTOBKA K dKk3ameHny — 71,4 akaz. yac
®opma aTTeCcTalUH - 3K3aMEH, KypPCOBOI ITPOEKT
AynutopHas 3 =
o | KOHTaKTHAs pabota E 3 Dopma TeKyIero
E 8 X Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) == A . P Kon
= & ©|CcaMOCTOSITENbHOW |  ycrieBaeMOCTH U
JACIUTUTAHBI 5 E s . | KoMmeTeHIH
@) g £ paboTs MIPOME)KYTOYHOM
Tex. mab. [ mpaxr. =g aTTecTaluu
3aH. 3aH. | U &
1. BBemeHue B  arperarHble
KOMIUIEKCHI TEXHHYECKUX
CPEICTB
CaMmocrosTensHoe
n3y4YeHue
1.1  OcHOBHBIE  TMOHATHSI y4eOHOU
arperaTHbIX KOMILJICKCOB, 4 | 2121 18 JTUTEPATYPHI, YcTHBI onpoc IK-1.1
TPUHITAIBI arperaTUPOBAHUS MOJITOTOBKA K
J1a00paTOPHBIM
3aHATUAM
VYeTHBIN onpoc 1o
CamocTrosTenpHoe poc!
HAVICHIC nmabopaTopHOit
1.2 OOmas  cTpyKTypa qye6Hoﬁ pabote Nel
arperaTHbIX KOMILIEKCOB y «Omnpenenenue IIK-1.1,
2 | 421 16 JIUTEPATYPBHI,
TEXHUUECKUX CPENCTB, XapaKTEePUCTUK MK-1.3
MOATOTOBKA K
HOPMaTHBHBIE JOKYMEHTBI TEPMODIIEKTPUIECKHX
71a00PaTOPHBIM
U3MEPUTECIIBHBIX
3aHATUSM .
IpeoOpasoBaTenein»
2
CaMocrosTensHoe
n3y4YeHHUe
yueOHOI 1 Hay4HO
JATEPaTyPHI.
13 T'ocynapcTBeHHas IMouck
cucTeMa npuodopOB, JOTIOJTHUTEIHHOM
(yHKIMOHAIBHOE 2 931 | MaTepnaios mo ITposepka pedepara. MK-1.1,
Ha3HauCHHE THUIIOBBIX '™ | reme. Harucanue | [lokimax mo Teme. IK-1.3
JJIEMEHTOB arperaTHbIX pedepara Ha Temy
KOMILIIEKCOB “DneMeHThl 1
¢ynxuun AKTC
ABTOMAaTU3NPOBAH
HOM CHCTEMBI
YTIpaBICHHSDY
HWroro no pazageny 8 6/41 57,1
2. Crpykrypa CUCTEMBI.
DyHKIMH AKTC
ABTOMAaTH3UPOBAHHON  CHCTEMBI

yIpaBJICHUS




CaMOCTOSATEILHOS

VYceTHBII onpoc 1o

n3y4yeHue o
2.1 Yposuesas monens ACY Y . nabopatopHOn
TII. ®yHKUuMM  ypOBHEH yuebHoi pabore No2 MR-1.1,
) : 4 |10/8U 22 JIUTEPATYPHI, - IK-1.2,
Texnndyeckue cpencTaa «HccnenoBanue
N MIOJI'OTOBKA K MK-1.3
YpOBHeiH MPOMEKYTOYHBIX
11a00paToOpHBIM N
npeoOpa3oBaTenein
3aHATHUSM
VYceTHBIN onpoc 1o
CamocrosTensHoe o
H3VaeHHe nabopatopHoOn
2.2 HUcnons3oBanue Y N pabote Ne3
TUIOBBIX JJIEMEHTOB yuebHoi «HccnenoBanue MR-1.1,
4 [12/121 22 JIUTEPATYPHI, IK-1.2,
KOHTPOJIS ¥ yIIPaBJICHUS TPU pabotet AKTC B
MOJITOTOBKA K IK-1.3
MOCTPOEHUH KOHTYpoB CAY rporecce padboThl
n1ab0paTOpHBIM
KOHTYpa
3aHITHUSIM
pEryJIUpOBaHHUs
CamocTosTensHOe | Y CTHBINM OMpOC 10
U3y4YCHUE Tab0opaTOPHOI
2.3 Paspaborka Y N paTop
N yueOHO#t pabote Ned
MPOEKTHO-KOHCTPYKTOPCKON IK-1.1,
2 8/8U 22 JIUTEPATYPBHI, «IIpoextupoBanue
AOKYMCHTAIIH TpHt MOATOTOBKA K crpykrypsl KTC TK-1.3
noctpoernn ACY PYKIYP
11a00paTOPHBIM CHCTEMBI
3aHATUIM YIIPaBICHUSD)
Hroro no pazaeny 10 (30/28U 66
Hroro 3a cemectp 18 |36/321 123,1 SK3aMeH
3. Tlomyuenme wu 00OpaboTka
uHpOpMaIH B
ABTOMAaTH3UPOBAHHBIX CHCTEMAax
yIpaBJICHHsI
CaMmocrosTensHoe
n3y4YeHue
3.1 TunmoBble dIEMEHTHI Y .
CTPYKTYPBI arperaTHoro yueGHol MR-1.1,
4 8 16 JIUTEPATYPHI, YcrTHBIi onpoc IK-1.2,
KOMIUIEKCA, MX Ha3Ha4YeHHe
IMOJArOTOBKA K I1K-1.3
U BBINOJIHAEMbIEe (QYHKIIMU
11a00PaTOPHBIM
3aHATHSIM
YcTHBII onpoc 1o
71a00paTOpHOI
CaMocrosTensHoe paTop
. pabote Ne5
3.2 TlpuHumnel JaeiCTBUSA H3yYCHHE
. «MccnenoBanue
OCHOBHBIX THUIIOB y‘le6HOI/I
BIIUSIHUS IIK-1.1,
TEXHUYECKUX CpeICTB 2 6 16 JIUTEPATYPHI,
COTIPOTUBIICHUS IK-1.2
noiy4yeHus: uHdopmaruu 06 MO/ITOTOBKA K
Harpy3Kd Ha
00BeKTEe yIpaBICHUS 1ab0PaTOPHBIM
XapaKTEePUCTUKH
3aHATUAM
MIPOMEKYTOYHBIX
npeoOpazoBaresen
YcTHBII onpoc 1o
71a00paTOpHOI
CamocTosTenpHoe parop
pabote No5
3.3 Hopwmupyromrue U3yUYCHHE
. «HccnenoBanue
npeobpaszoBarenu. Co3anue yueOHOM [K-1.1,
BIHSTHHS
u pacuer cucTeM 2 6 16 JIUTEPATYpPHI, MK-1.2,
CONIPOTUBJICHUSA
(hopmupoBaHus MOATOTOBKA K HATDV3KH Ha IK-1.3
MH()OPMAIIMOHHBIX CUTHAJIOB 71a00PaTOPHBIM py
XapaKTCPUCTUKH
3aHATHAM
MIPOMEKYTOYHBIX

npeoOpazoBaTenei




VYceTHBII onpoc 1o

71a00paTOPHOI
CamocrosTensHoe
pabote Ne6
H3y4deHHe
34 JloCTOBEpHOCTH . «HccnenoBanue
y4eOHOM .
uH(popMaIuH. Ilepenaya myTeil IK-1.1,
N 2 6 16 JIUTEPATyPBhI,
uHpOpMaIH u eé (hopmupoBanus IK-1.2
MOATOTOBKA K
Mpe/ICTaBICHHE IIOMEX B CUCTeMax
11a00paToOpHBIM
nepenavu
3aHATHSIM
HH(POPMAIHOHHBIX
CHTHAJIOB)»
CamocrosTensHoe .
M3VUCHME VYceTHBIN onpoc 1o
3.5 Hudpossie Y . nabopatopHoOn
yueOHoM
mpeoOpazoBaTey, HX pabote Ne7 I1K-1.1,
4 6 18 JIUTEPATYPHI,
(QYHKIMM W &ITOPUTMBI «HccnenoBanue IK-1.2
MOJATOTOBKA K
paboTbl IUPOBBIX
n1ab0paTOpHBIM .
npeoOpa3oBaTenein
3aHITHUSIM
HUroro no pazneny 14 32 82
4. TlpeobOpa3oBaHue W Tepenaya
UH(OOPMAIOHHBIX CHTHAJIOB T10
TUHISIM cBsi3n B ACY
N CamocTosTenbHOe
4.1 YpOBHHU B3aUMOJCHCTBHS
JIBYyX Y3JIOB B CHCTeMax 2 20 H3yHeHue VYeTHBIl onpoc IK-1.1,
y4eOHOi IK-1.3
nepenayn
JIATEPaTypHI
CamocrosTensHoe o
H3yucHHe VYceTHBI onpoc 1o
4.2 Buasl ooMeHa 1uppoBoit . nabopatopHoOn
. yueOHO#
uHpOpMAaIUCH. pabore Ne8 IK-1.1,
2 8 20 JIUTEPATYPHI,
JlocTOBEpHOCTh  Mepeaadu «Monynsuus IK-1.2
MOATOTOBKA K
U(POBBIX JaHHBIX CUTHAJIOB B KaHaJIaX
11a00paTopHBIM
nepenayy JaHHBIX»
3aHATHSIM
VYceTHBIH ompoc 1Mo
CamocTosaTenbHOe 71a00paTOpHOI
H3ydeHHE pabote Ne9
4.3 CriocoOsl oOmeHa y4eOHOi «HccnenoBanue MK-1.1
uudpoBoii  uHMOpMaImedn B 4 8 16 JIUTEPATYPHI, CHCTEM TIepeadn HK-l- 2‘
cucremax ACY MOJrOTOBKA K JaHHBIX MPU '
7abopaTOpHBIM | mociienoBaTeIbHON
3aHATHAM ACUHXPOHHOMU
nepenayy JaHHBIX)
HWroro no pazngeny 8 16 56
5. TlpuHUMIBI TOCTPOCHUS U
(YHKIIMOHUPOBAaHUS  LU(POBBIX
CHCTEM YIIPABICHHUS
51 uppoBsle  MoayIH
Hugp Ay CamocTrosTenpHoe
BBOJIA - BBEIBOJIA HAVICHIC IIK-1.1,
TEXHOJIOTUYECKUX CHUTHAJIOB. 2 2 28 Y N VYeTHbIl onpoc I1K-1.2,
yaeOHOU
IlonsTHe  mpoTokoma  u IK-1.3
. JIUTEPATyPhI
uHTepderica
CamocTosTenbHOe
U3yUYCHHE
5.2 TIpencraBnenue 4 N
yueOHOM
uidopmaty. TTOHATHE 2 28 JIUTEepaTyphl VYerHbIi onpoc MR-1.1,
Kaapa. UcnonszoBanue PATYPEL, P MK-1.2
MOATOTOBKA K
monenu OSI.
71a00PaTOPHBIM
3aHATUSIM
CamocrosTensHoe | YCTHBIN onpoc 1o
53 [TpoMBITIIEHHEIE H3y4YCHUE JTa00paTOPHOI
MIPOTOKOJIBI nepeaayn yueOHOit pabote NelO MK-1.1,
UppOoBOI nHpOPMALIHH. 4 10 35 JIUTEPATYPHI, «Hccnenosanue IK-1.2,
Cetn PROFIBUS )74 MOJIrOTOBKA K paboThI ceTH u I1K-1.3
MODBUS 11a00paToOpHBIM | IPOTOKOJIA NIepeiaun
3aHATHAM Modbus RTU»




Uroro no pazneny 8 12 91
HWroro 3a cemectp 30 60 229 9K3aMEH,KII
HWTOro no AUCHUILIHHE 48 (96/3211 352,1 JK3AMEH, KyPCOBOH

TPOEKT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJOIMH B MPENOJAaBaHUM JAUCLUIUIMHBI «ArperatHble KOMIUIEKCHI
TEXHUUYECKUX CPEJICTBY» UCIIOIB3YIOTCA:

TpaauumonHele 00pa3zoBaTeNbHbIE TEXHOIOIUN — UH(OPMAIMOHHAs JIEKLUs (BBOJIHYIO
JIEKLUIO, I/I€ JAET IEPBOE MPECTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJIEHTOB C Ha3HAYEHUEM
U 3aJlayaMy Kypca); JEKIUN — KOHCYJIbTAlH, U3JI0)KEHUE HOBOI'O MaTepuana COIPOBOXKAAETCS
MIOCTAaHOBKOH BOIIPOCOB M JIUCKYCCHEH B MOMCKaX OTBETOB Ha 3TU BOMPOCHI; JTaOOpaTOpHBIE
paboTHI.

TexHonoruu npoGieMHOro oOyudeHHs — MPOOJIEMHBIE JIEKIIUU SIBISIETCS Pe3yJIbTaTOM
YCBOEHMsI TOJIY4YeHHOW MHGOpMAIMM IOCPEACTBOM IIOCTAHOBKM IIPOOJEMHOIO BOMpoca U
MOUCKa TyTeH €ero pemeHus; j1adopaTopHble pabOTHl € HCHOJIB30BAHUEM MPOOIEMHOTO
o0yuyeHue, KOTOPOe 3aKII0YaeTCs B CTUMYJIMPOBAHNY CTYACHTOB K CAMOCTOSITEIIbHON «100BIYE»
3HAaHUH, HEOOXOTUMBIX JIJIsl PEUICHUsI KOHKPETHOM pOOIeMBbI.

HNHbopMallMoHHO-KOMMYHHUKALIMOHHbIE 00pa30BaTeNIbHbIE TEXHOJOTMM — B  XOJIe
IPOBEJCHUS JIEKIMOHHBIX 3aHSATHH INpPeayCMaTpUBAETCS HCIIOJIIb30BAHUE 3JIEKTPOHHOTO
JIEMOHCTPAIlMOHHOI0 MaTepuana (JeKIUH-BU3yalln3allui), UCIIob30BaHue MHTepHET pecypcoB
JUISI IPOMEXKYTOUHBIX aTTECTAllMi U IPOBEPKU OCTATOYHBIX 3HAHUN

JIeKIMOHHBIN MaTepuan 3aKkperuiseTcss B XoJie JIabOpaTOpHBIX paboT, Ha KOTOPBIX
BBITOJIHSAIOTCS TPYIIIOBBIC UM MHAUBUAYAIbHbIE 3a/1aHUS 110 IPONUIEHHON TEME.

JIaGopaTopHble 3aHATUS NPOBOJATCS B HHTEPAKTUBHON (OpME C HCHOIb30BAHHUEM
CJIETYIOIIMX METO/I0B UHTEPAKTUBHOTO O0YyUEHHUS:

aKTyaJqMu3alus T[103HABaTEJIbHOM JESATEIbHOCTH YYALIUXCS IyTeM MOOYXXAECHUsS K
OCMBICJICHHIO JIOTMKM M TIOCJEJ0BaTEIbHOCTU IPOBEJICHUS HAYyYHOIO MCCIEAOBAaHUA, K
BBIJICJICHUI0 B HEM IJIaBHBIX U HauOoJiee CYIECTBEHHBIX 3TaIlOB; IPH 3TOM OIpeNesseTcs
KOHEYHas 11eJIb MCCIIEI0BaHus, a MyTH €ro MpoBeAeHUs U (OpMbl NPEACTABICHUS pPE3yJibTara
oOyyarouiicsi BBIOMpaeT caM;

OTCYTCTBHUE KECTKO PErJaMeHTHPOBAHHOTO MOPsKa BBIOJIHEHUS paboThI 10 00paboTKe
AKCIIEPUMEHTAJIbHBIX JAaHHBIX, KOTJa CTYJEHT ONEepUpYET BCIIOMOraTelbHON MH(OpMmanuei o
crioco0ax MOMCKa HEOOXOAMMBIX MPOTPAMMHBIX CPEICTB, (YHKIMH, MPOTOKOJIOB Meperauu U
00paboTKH 1aHHBIX, YTO BbIPA0ATHIBAET CIIOCOOHOCTH K MTO3HAHHUIO;

IIPU IOCTAHOBKE U aHAJIM3€ PE3yJIbTaTOB UCCIEAOBAHMS [T JOCTHXKEHHSI TOCTABIEHHBIX
nene oOywaromuecs JOJDKHBI JielaThb CPAaBHEHHUS, COMOCTaBJISATh HOBbIE (DAKThl, IMPHUEMBI
UCMOJIb30BaHHbIE JIPYTMMHU YYaCTHUKaMM TpyIIbl, oOpamaTb BHUMaHWE Ha IPUYUHBL,
BbI3bIBAIOIIME TO WM MHOE SBJIEHHE U OBbITh CIIOCOOHBIMH IPOJEMOHCTPHUPOBATH
WHAWBUAYAJIBHOCTH CBOETO MTOIX0/1a K PEILICHUIO 3a/1a4H;

MIPOBEJICHUE 3aHATUN B (hOpME MOMCKA MPUYMH JOMYIIEHHBIX OIIMOOK NP MPOBEIEHUN
UCCIICIOBaHMs, MPUYUH HECOBMAJEHHsS PpEe3yJbTaTOB C MOJYYEHHBIMHM JPYTMMHU TpyNIaMu
oOyuaromuxcsi, Ho0ykKJIeHIE K CTPEMJICHUIO HAaXOAUTh U yCTPAHATh Uy’KUE U CBOU OIIMOKH.

CamocrodrenbHas paboTa CTUMYJIHUPYET CTYAEHTOB K CaMOCTOSITENIbHONW MpopaboTKe B
Ipolecce BBINOJHEHUS paboT, a Takke B IpOlEecce MOATOTOBKM K YCTHOMY OIpOCY,
TECTUPOBAHUIO U UTOIOBOM aTTECTALUH.

6 YueOHO-MeTOAUYECKOE 00eciedeH e CAMOCTOSITeIbHOI PadoThl 00yYarImIMXCst
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeeHUsI MIPOMEKYTOUHOH aTTecTAluH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE O0ecTedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
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978-5-8114-1644-8. — TekcT : snekrpoHublii // JIaHb : 3IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/51355 (nata oOpamienus: 18.05.2022). — Pexum mpoctyna: s
aBTOPH3. TI0JIH30BATEIICH.

2. Caxwun, C. I'. TIpubopsl KOHTpPOJISI COCTaBa M KAdeCcTBAa TEXHOJIOTMUYECKUX Cpel :
yuebnoe mocobue / C. I'. Caxun. — Cankr-Ilerepoypr : Jlanp, 2012. — 432 c. — ISBN
978-5-8114-1237-2. — Tekcr : anekrpoHHbIii // JIaHb : 37€KTpOHHO-OMOIMOTEUHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/4134 (mata obpamenus: 18.05.2022). — Pexxum gocTymna: ajis
aBTOPU3. I10JIb30BATEIIEH.

3. AuapeeB, C. M. [IprHIUIIBI TOCTPOCHUS U OPTaHU3AIMH KOMIUICKCOB TEXHUYECKHX
CPE/ICTB B CHCTEMax aBTOMaTrudeckoro ympaeienus. Kypc nekuuit : yueOnoe mocobue / C. M.
Amnppees. - Marauroropck : MI'TY, 2013. - 1 snextpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/11189
13/920.pdf&view=true (mara oopamenus: 14.05.2022). - MakpooObeKT. - TEKCT : 3JICKTPOHHBIH. -
Caenenus noctymnusl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. AdanacneB, A. A. Ousndeckrue OCHOBBI H3MEPCHHI U 3TAJIOHBI | yueO. mocoodue / A.A.
Adanacwes, A.A. [ToroanH. — Mocksa : UH®PA-M, 2018. — 246 ¢. — (Bsicmiee oOpa3zoBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/textbook_598da02128e609.60046688. - ISBN
978-5-16-012858-0. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/882396
(mata obparenus: 18.05.2022). — Pexxum qocTyIa: mo momucKe.

2. lumos, O. B. TexHuueckue cpelicTBa aBTOMATU3ALNY U yIIPABJICHUS | yue0. mocodue
/ O.B. lumoB. — Mocksa : UH®PA-M, 2017. — 396 c. + Jlon. marepuaisl [DIeKTPOHHBIN
pecypc; Pexxum gocryma: https://new.znanium.com]. — (Beicmiee o6pasoBanue: bakagaBpuar). -
ISBN 978-5-16-010325-9. - Texcr: DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/600381 (marta obpamenus: 18.05.2022). — Pexxum qocTyna:
TI0 TIO/IITUCKE.

B) MeToanyeckue ykazaHus:

1. Anapees, C. M. [IporpammupoBanrne MUKPOITPOIECCOPHBIX KOHTpoiutepoB SIMATIK
S7 300/400. JIabopaTtopHblit mpakTHKyM : yueoHoe nocodue / C. M. Annpees, M. 0. Ps0unkos,
T.T. Cyxonocosa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 anekrpoH. ont. auck (CD-ROM).
- 3aru. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131
351/2664.pdf&view=true (mara obpamenus: 14.05.2022). - Makpooobekt. - Tekct
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Aunpees, C. M. AnimapaTHble cpeicTBa U MTPOrpaMMHOE 00ecriedeHHe MPOMBIIIUICHHBIX
kouTposuiepoB SIMATIC S7 : yuebHOoe mocodue / C. M. Anapees, M. 10. Psouukos, E. C.
Psi6unkosa ; MI'TY. - Maraurtoropcek : [MI'TV], 2017. - 231 c. : un., cxeMmsl, Tabi., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447 pdf&view=true (mara oOpamenus: 14.05.2022). - MaxkpooObekT. - Tekcr
3JIEKTPOHHBIH. - ISBN 978-5-9967-0940-3. - Nmeercs TeYaTHBIN
anauor.https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues
/1/1514278/3447 .pdf&view=true. — MakpooOBEKT.

3. Aagpees, C. M. Pa3pabotka ynpasnstomux nporpamm B TIA PORTAL : mpaktukym /
C. M. Auapees ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). -
3aru. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514
332/3516.pdf&view=true (mata oOpamenus: 14.05.2022). - MakpooObekT. - Tekcr
2JIEKTPOHHBIN. - CBeIeHUS



https://e.lanbook.com/book/51355
https://e.lanbook.com/book/4134
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true%20
https://znanium.com/catalog/product/882396
https://znanium.com/catalog/product/600381
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true%20

noctymHbl Takxke Ha CD-ROM.

4. Annpees, C. M. IIpoexkTupoBaHue CUCTEM BU3yaJIN3allUd TEXHOJIOTUYECKUX IIPOLIECCOB
B cpene InTouch : mpaktukym / C. M. Auapees, M. 10. Psouunkos ; MI'TVY, kad. ITKuCYV. -
MaruuTtoropck, 2010. - 159 c. X WIL., CXEMBI, Ta0II. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=321.pdf&show=dcatalogues/1/10703
54/321.pdf&view=true (nara oopamenus: 14.05.2022). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH. -
Nmeercs neyaTHbI aHAJIOT.

5. Iapcynkun, b. H. IIporpammupoBaHne MHKpPOIIPOLECCOPHBIX KOHTPOJUIEPOB
Pemukxont P-130: naGopatopHbli mNpakTUKyM M0 JaucuuiuinHe "TexHWYeckue CcpencTBa
aromaruzaimu”" / B. H. Ilapcynkun, C. M. Amnzapees; MITY, Kad. npomblunieHHON
KHOEPHETHUKH M CHCTEeM yrpaBieHus. - Marautoropck : MI'TY, 2011. - 1 anekTpoH. ONT. IUCK

(CD-ROM). - 3aru. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1545.pdf&show=dcataloques/1/1124
709/1545.pdf&view=true (mara oOpamenus: 14.05.2022). - MakpooObekt. - Tekcr:

3JIEKTPOHHBIN. - CBeieHust qocTyIHbI Takke Ha CD-ROM
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r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Oﬁ.lce 2003 Ne 135 ot 17.09.2007 OeccpouHo
Professional
bpaysep Mozilla CBOOO/IHO  pacrpoCTpaHsIeMoe
Firefox 110 beceporino
BupryanbHsbiii cTeH
CHUCTEMBI
aBTOMATHHCCKOTO cBuIeTeNbCTBO Ne2013612340 O6eccpouHo
yIpaBICHUS
TEXHOJIOTHYECKUM
apamMeTpoM
FAR Manager CBOOOJIHO  PACIPOCTPAHIEMOE OECCPOYHO
7Zip CBOOOJHO PaACHPOCTPAHIEMOE 0eCcCcpoYHO
MAXIMA CBOOOJHO PaACHPOCTPAHIEMOE 06eccpoyHO

IIpodeccnonanbubie 0a3bl JAaHHBIX M MH(POPMAIHOHHBIEC CIIPABOYHBIE CHCTEMBbI
Haspanue kypca Ccbuika

ApxuB  HayuyHbIX OKypHalnoB «HamuoHanbHbIN
3JIEKTPOHHO-MH(pOpMaIoHHbIN KoHopuuymy» (HIT|https://archive.neicon.ru/xmlui/
HOUKOH)
MexayHnapoaHas pedepaTuBHas U MOJTHOTEKCTOBAs
cpaBouyHas 0a3a JaHHLIX HayuHbIX M3gaHuii|https://www.nature.com/siteindex
«Springer Nature»
MexnayHapoaHas 0a3a CHOPaBOYHBIX W3JaHUNA 110
BCEM oTpacisM 3Hanuii SpringerReference
MexnyHaponHas 0a3a HaydHbIX MaTepuUajoB B
o0nacT __ (U3MYECKUX HAYK M HMHKHUHUPHUHIA
MexnyHapoaHasi KOJIJIEKLUS HAy4YHBIX MPOTOKOJIOB
10 pa3JNYHBIM OTpacasM 3HaHuii Springer Protocols
MexyHaponHas 0a3a MOJHOTEKCTOBBIX KYpPHaJIOB
Springer Journals

http://www.springer.com/references

http://materials.springer.com/

http://www.springerprotocols.com/

http://link.springer.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=321.pdf&show=dcatalogues/1/1070354/321.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=321.pdf&show=dcatalogues/1/1070354/321.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1545.pdf&show=dcatalogues/1/1124709/1545.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1545.pdf&show=dcatalogues/1/1124709/1545.pdf&view=true%20

MexnayHnaponHass — pedepaTHBHas U
NOJHOTEKCTOBAsl __ cHpaBoYHas _ Oasa
DNEKTPOHHBIE PECypchl  OMOIMOTEKH
MI'TY nm. I'.1. HocoBa

http://scopus.com

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas TocynapeTBentasy e axvw. rsl.ru/ru/dreaders/catalogues/
oubamoreka. Karaigoru

denepanbHOE rOCYIapCTBCHHOE

O0/DKETHOE yupexnenue|URL: http://www1.fips.ru/
«DenepaLHbBIN HHCTUTYT

OnexkTpoHHass 0a3a  MEPUOIUYECKUX
m3manuii  East  View  Information
Nudopmanmonnas cucrema - EguHoe
OKHO J0CTyna K HH()OPMALMOHHLIM
ITouckoras cucrema Axangemuss Google
(Google Scholar)

https://dlib.eastview.com/

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

HanmmonanpHas
UH(POPMAIIMOHHO-aHATUTHYCCKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa —  PoccuWCKUM  MHIEKC

9 MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne JUCIHILITHHBI (MOIYJIsl)

MarepuanbHO-TEXHHUECKOE 00ecIieueHre JUCIUTUINHBI BKITIOYACT:

VYyebHble ayIUTOPUH ISl IPOBEACHUS 3aHATUN JICKIIMOHHOTO TUMa (MynpTUMeTuiiHbIe
CpeCTBa XpaHEHHsI, TIEpeIaun U IpeacTaBienus napopmanun) (aya. 437)

VY4aeOHas ayauTopus AJsl MPOBEACHUS MPAKTHUECKUX 3aHSATHIA: KOMITBIOTEPHBIA Kiacc
(TlepconansHbie KOMITbIOTEPHI ¢ maketom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B
3JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTeIbHYIO cpey yHuBepcuTeTa) (ay 448)

[Tomemenuss s caMmoctosTenbHOM  paboTel  oOydaromuxcst  (IlepconanbHbie
komieioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B 3JEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHHBepcHTeTa) (ay 448)

Y4eOHbIC ayAUTOPHH I TPYIIOBBIX M WHIWBHIYAIBHBIX KOHCYJBTAIlUH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXKYTOUHBIX KOHCYIbTalui (Jlocka, MyTbTUMETUIHBINA TIPOEKTOP, KpaH) (ay.
437)

[Tomemenne uis  XpaHeHMs M NPO(PUIAKTUYECKOTO OOCTYXKHMBaHUS y4eOHOro
ob6opynoBanus (Ctemtaxku A1 XpaHEeHUs y4eOHO-METOUYECKUN JOKYMEHTAIIIH )

YyeOHast ayTuTopus Al MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1aOOpaTOPHBIX padoT:
J1a00paTopHsi aBTOMATU3AIIMU TEXHOJIOTHUECKHUX TPOIECCOB U TMPOU3BOJACTB ( JIabopaTopHBIH
crean  «I[IpombitnenHsie  matuukud  temmeparypsl», [IAT-CK +  kommelorep ¢
npenycranoBieHHbIM [1O oT m3roToBuTeNs; 1abopaTopHblid cTeH «[IpOMBIIIIEHHBIE TaTYNKA
nmasinenusi», [IJJJI-CK + xommbioTep ¢ mnpeayctaHoBieHHbIM [IO OT HM3roTOBUTENS;
nporpaMmMmupyemblii  jorudeckuii  kontpoiuiep ITJIK-Siemens S7-300 + HOyTOyK C
npenycraHoBieHHbIM [10 oT um3roroBuTtens; nabopatopHbiii cTeHa «OCHOBBI aBTOMATHUKH,
OA-MP; nmporpaMMHupyeMbIii JOTHYECKUI KOHTPOJIIEP ¢ pacnpeseneHHoi nepudepueit Simatic
S7-400) (ayx. 450)



Ipuiaoxkenne 1

Y4eOHO-MeTOANYeCKOe 00ecTieYeHne CAMOCTOSITEeIbHON PadoThl 00y4arouXxcst

[To nuciuiuinHe «ArperaTHble KOMIUIEKCHI TEXHUYECKUX CPEJICTBY» MPEAYCMOTpPEHA
ayJUTOpHas U BHEAyIUTOPHAs CaMOCTOsTENIbHAs paboTa 00yyYaroIMXCsl.

AyIuTOpHAas CaMOCTOSTENIbHAs paboTa CTYJCHTOB MPEAIOJIAaraeT BHIIOTHEHNE
71a00paTOPHBIX pabOT U OTYET M0 MOJYYEHHBIM PE3YyJIbTaTaM, BBIIIOJIHEHUE KYPCOBOTO IIPOEKTA, a
TaKXe YCTHBIH OMPOC O MOPS/IKE BHIMOIHEHUS 1aO0PaTOPHBIX padoT, MOITy4YEHHBIM YMEHHIM U

HaBBbIKaM.

Ilpumepnsle 6onpocel 014 yCmH020 ORPOCA RO 6bINOJIHEHHBIM RPAKMUYECKUM PAdomam

Tema s1adbopaTopHoii
padoThI

Bomnpoce! 1J1s1 ycTHOT0 onpoca

1. Onpenenenue
XapaKTEPUCTHUK
TEPMODJICKTPUUECKHIX
WU3MEPUTEIIBHBIX
npeoOpasoBaresnei

Kakme  ocHOBHBIE
npeobpaszoBarenn’?
UT0 Takoe 4yBCTBUTEILHOCTh M3MEPUTEIBLHOTO TIPe0Opa3oBaTesi?
Kakue BHIBI TIOTPEIIHOCTA MCIOIB3YIOTCS JUISI OIEHKH TOYHOCTH
HM3MEPHUTEIILHOTO MpeodpaszoBarers?

Kak onpenenute HOPMHUPOBAHHOE 3HAYCHHWE BBIXOJHOTO CHTHANIA
HM3MEPHUTEIIBHOTO MpeodpaszoBares?

Kakum 00pa3oM Hpou3BOAWTCS HOPMHUPOBAHHUE BBIXOJHOTO CHTHAJIA
HM3MEPHUTEIILHOTO NpeodpaszoBarers?

XapaKTCPUCTUKU HUMCIOT HU3MCEPUTCIIBHBIC

2. UccnenoBanue
MIPOMEKYTOUHBIX
npeoOpaszoBareneit

B xakux cimydasx TpeOyeTcs HCIOIb30BaTh MOCTOBBIC H3MEPUTEITHHBIC
CXEMBI?

Kak paccunrtarh ycioBusi paBHOBECHS MOCTa?

Kak omnpenenuTs mapameTpbl MOCTOBOI'O ITpeoOpa3oBareis?

Kak BimsieT conmpoTHBIIEHHE HATPY3KH HA XapaKTEPUCTHKY MOCTOBOTO
npeobpaszoBarens?

JIJIs 9eTo MPUMEHSIOTCS TPEX- M YETHIPEX- MPOBOJIHBIC CXEMBI
MOJIKJIFOUEHUST U3MEPHUTENBHBIX TIpeoOpa3zoBaTesiell K MOCTaM
IMOCTOSTHHOT'O TOKa?

3. UccnenoBauue
pabotst AKTC B
npoiiecce padoThl
KOHTYpa
peTyIHpOBaHUS

C kakoil 1ienbro MPOU3BOANUTCS 00CIe10BaHNE 00BEKTA yIIPaBIECHUS ?
Kakumu ocHOBHBIMU ITapaMeTpaMM XapaKTepU3yeTCsl OObEKT
ynpaBieHus?

Kak BnustoT TMHAMUYeCKHE XapaKTEPUCTHUKU UCTIOIb3YyEMbIX
TEXHUUYECKUX CPEACTB Ha NIOKA3aTENM KaueCTBa MEPEXOJHBIX
nporueccoB B KOHType? Kak yuuTsIBaTh AMHAMHYECKHE
XapaKTEPUCTUKU TEXHUYECKUX CPEICTB?

[Tosicuute, GpyHKIMOHATBHOE Ha3HAYEHUE OTAEIBHBIX JIEMEHTOB
AKTC, ux MecTo B KOHTYpE PETyJINPOBAHMUS.

Kax ¢popmupyercs nHPOpMAIIMOHHBIN cUTHAN ¢ 00BEKTa
ynpasienus? [lokaxure myTb popMupoBaHus HHPOPMALTMOHHOTO
CHUTHaJIa.

Kak peanusyercs ynpasisollee Bo31€HCTBUE B KOHTYpe
perynupoBanus? [lokaxkurte myTh nepesadu U peaan3anuu
YIPAaBISIOLIETO CUTHAJA.

4. IlpoexTpoBanue
ctpyktypbl KTC
CUCTEMBI YIIPaBJICHHUS

1. [Tepeuncnure snemenThI, BXozsmue B coctaB AKTC
1a00paTOpPHOTO KOMIUIEeKca?

2. Kakue ycnoBHbIE 0003HAYCHHS UMEIOT OT/ACIIBHBIE DJIEMEHTHI
AKTC Ha cTpykTypHOU (PYHKIIMOHAIBHOM cxeme?




Tema s1abopaTopHoOi
padoThI

Bomnpocs! a1 yCTHOr0 onpoca

3. IlosicauTte GyHKIMU OTACTBHBIX AIEMEHTOB CTPYKTYPHOU CXEMBI
KOHTYpa yIpaBJIcHUA?

4. IlpuBeauTe MaTEMaTHYECKOE ONMMCAHUE PeAT3yeMOi (QyHKIHH
JUISL OTAEIIBHBIX 3JIEMEHTOB CTPYKTYPHOU CXEMBI

5. Kak 1 ¢ noOMOIIBIO KAKUX TEXHUYECKUX CPEICTB IPOU3BOJUTCS
(dbopMHpOBaHUE YIPABISAIOMINX BO3IEHCTBUI B CTPYKTYpE CUCTEMbI
ynpasJieHus?

5. UccnenoBanue

1. Kak paccuuTaTh mapameTpbl MOCTOBOIO ITpeoOpa3oBaTess C
Y4€TOM COIIPOTUBJIEHUS HArpy3KH?
2. Kak BiusieT COnpoTUBIIEHUE HATPY3KU HA BHIXOAHOW CUTHAJ

BIUSTHUS
JICTUTEIISI HAPSHKEHUS?
COTIPOTUBIICHUS
HADYSKH Ha 3. [IpuBeaure pacueTHy0 GOpPMyITy BHIXOAHOIO CUTHAJIA AETUTENs
Py HaNPSKCHUS.
XapaKTePUCTUKU
4. Yrto Takoe pacueTHbIC IKBUBAJICHTHI?
IPOMEKYTOUHBIX
. 5. Kakue BHUIIBI pacYeTHBIX 3KBUBAJICHTOB MCIIOJIB3YIOTCS JUIS
npeoOpaszoBareneit .
pacueta npeobpazoBaTelieil, IPeCTaBICHHbBIX KaK
JIBYXTIOJIFOCHUKHU?
1. Kakue Buibl moMex BOZHHUKAIOT MpU Nepeaadu
MH(GOPMAIIMOHHBIX CUTHAJIOB 10 JIMHUSAM CBSI3U?
6. UccrnenoBanue myteit | 2. Kakue npuyrHbl BOSHUKHOBEHUS TIOMIEPEUHOM nmomexu?
dbopMuUpOBaHUS TTOMEX B | 3. Kakue crmoco0Ob1 00pb0BI ¢ TIONIEPEYHON TOMEX0M
CUCTEeMax mepeaadn HCIOJIb3YIOTCS B HOPMUPYIOIIUX MpeoOpa3zoBaTensix?
MH(OPMaLIMOHHBIX 4. Kaxue npuynHbl BOSHUKHOBEHUS MPOI0JIBHON TOMEXH?
CUTHAJIOB 5. [Tepeunciure crmocodbr 60PLOBI ¢ MPOIOIBLHON TOMEXO0M?
6. [IpuBeauTe SKBUBAJIEHTHYIO CXEMBI ITPE0OpPa30BaTENS C

"M1aBarommM" S3KpaHoM

7. UccnenoBanue

M (ppoBbIX
npeoOpaszoBareneit

Kakue ocHoBHble Buabl ALIII cnionb3yroTcs B cucteMax nepeiayu
MH(POPMALIMOHHBIX CUTHAJIOB?

[Tpusenure cTpykTypy napamiensuoro AL, ALTI
MOCJIEeI0BATEIbHO MPUOIMKEHHS, IBOWHOTO HHTETPUPOBAHMS,
curma-aenbra AL

[TosicauTe nonsTue - "Bpems npeodbpazoBanus” st AL
Pacnionoxwnre n3yuvaemoie ALIII B mopsiike yBeIM4eHHsI BPEMEHU
npeoOpa3oBaHusl.

[Tpusenure cxemy LIAII. Kaxoit npunimn padotsr LIAIT?
[Tosicuute anroput™ padotsl ALII mocnenoBaTensHOrO
npubkenus, curma-aensta AL, AT gBoitHOTO
WUHTETPUPOBAHUS

8. Moy nsius CUrHaIOB
B KaHAJIaX Tepenavun
TAHHBIX

Kakne BUIbI MOYJISIIUY CUTHAJIOB UCITOJIB3YIOTCS B
MH(POPMALIMOHHBIX CHCTEMAX?

Kaxk 3aBucut yactora aMIUIMTY THOM MOAYJISIIMU HA TOYHOCTh
nepeaays HHHOPMAIIMIOHHOTO CUTHasa?

YTo Takoe CKBaXKHOCTbh UMITYJILCOB ITPH IIUPOTHO-UMITYJILCHOM
MOAYJISALUN?

Kakum 06pa3oM mpou3BOIUTCS 1EMOIYIIALINS HH(POPMALIMOHHOTO
curHana?

[TpuBenure cTpykTypHyto cxemy LIMM monynstopa

9. UccnenoBanue
CUCTEM Iepeiaun
JIAHHBIX TIPU

YeM oTiIMUaeTCss aCHHXPOHHAsS Iiepeiada CUTHAIOB OT CHHXPOHHOM?
B 4eM oTimume cucTeMbl MoCeI0BaTeIbHON CBSI3H OT
apaJuIeIbHOM?




Tema n1abopaTopHoii Bomnpocs! a1 yCTHOr0 onpoca

padoThI
IIOCJIEI0BATEIbHON Jist Kakux 1esel UCTIONb3YIOTCS CIIyKeOHbIe OUTHI TPH
ACMHXPOHHOM Mepefaun | MOoCeI0BaTeIbHON aCHHXPOHHOM nepe1ayu TaHHbIX ?
JAHHBIX Kaxk Beruncnsgercs Out yernoctu?

YTO NpoUCXOANT, €CIIN 4aCTOTHI TEHEPATOPOB IPUEMHHKA U
nepejaTuuKa CUCTEMbl aCHHXPOHHOM CBSI3H OTJIMYAIOTCS?

[TosicauTe CTPYKTYpy Kaapa coobmenus B cetu Modbus RTU?
Kakue ocHOBHBIE XapaKTEPUCTHKH IMPOTOKOJIA NIEpeAayy JTaHHBIX
Modbus RTU?

Kaxue ypoau mojeneit Bzaumoneiictsust OSI peannzoBanbl Ajis
npotokojia Modbus.

Kakune xapakTepucTuku uMeeT GU3NIeCKUil ypOBEHb.

UTo BXOAUT B KaHAJIbHBINA U MPUKIIATHON YPOBEHb MOJIEIH
B3aMMOJICHCTBHA BYX y370B poTokosna Modbus RTU

Kak npousBoautcs opranusaiiysi ynpaBlieHUsI yCTPOUCTBOM C
ucnonp3oBanue nporokona Modbus. [IpuBenure mpuMep CUCTEMBI
nepenayn, GopMathl 3alPOCOB U OTBETOB.

10. UccnenoBanue
paboThI ceTH U

HpOTOKOJ‘Ia nepez[atm
Modbus RTU

Tema u cooepocanue pegpepama

Pedepar Boinonusercs Ha Temy “iieMeHThI U GyHknuun AKTC aBromarusnpoBanHoii
cHCTeMBbI ynpaBJjeHusi». B pedepare oOyuarommecs: 10KHBI PACKPBITh CIETYIONTHE BOIPOCHI:

1. Ilony4enue napopmaum 06 00HEKTE yIpaBICHUS
2. IlpeoOpa3oBanue U KOAUPOBaHUE UH(OPMALIH
3. KoHTpoIIb 32 1IeN0CTHOCTHIO HHPOPMALTUT
4. Ilepenaua nHdOpMaIUK 10 CETSAM NEepeJadn JaHHbIX
5. Ilonp3oBarenbckuil MHTEPQEIC CHCTEMBI YIIPaBICHUS
Pedepat roroButcs nocie caMoCTOATENBHOTO U3YUYEHUS CIIEHUAIbHON JIUTEPATYPHl,
MCTOYHUKOB B CETH UHTEPHET, YUEOHBIX TOCOOUI U METOIUYECKUX MAaTEPHAIIOB.
dopma peepara MOKeET ObITH CBOOOIHAS, OHAKO MPEANOUYTEHUE OTAAETCS OMUCAHUIO
anemeHToB AKTC 1 ux pyHKIMil B nocienoBarenbHON popme, HaunHas OT CPEJICTB MOTyUEHUS
uHpopManuu, e€ 00pabOTKH U MOTYUYSHHS YIPABJISAIOIINX CUTHAJIOB U peau3aliy yIPaBIsOIUX
BozneicTBuil. Taxxe pedepar nmpeamnonaraet npumep ucnosb3zoBanus AKTC B peanbHO
aBTOMAaTU3UPOBAHHOW CUCTEME YIIPABIICHUS.

Ilpumepnvie memot Kypcoeozo npoexma

1. Pazpabotka Texunueckoi ctpykTypbl ACY TII 3amanHoro arperata win mpou3BOJICTBA

2. @opMUPOBAHUE CTPYKTYPbl KOMIUIEKCA TEXHUYECKUX VISl 3aJaHHOTO TEXHOJIOTNYECKOTO
mmporuecca

3. Pa3paboTka HHPOPMALIMOHHO — YIPABJIAIOIIEH CUCTEMBI TEXHOJIOTMYECKOT0 arperara

4. IIpoekTHpOBaHUE CUCTEMBI YIPABICHUS TEXHOJIOTUYECKUM arperaTom

5. IlpoekTHpOBaHUE CUCTEMBI YIIPaBICHUs s HU(POBOTo IBOMHMKA JUCKPETHOIO Mpoliecca
6. Pa3paboTka 3aluTHON CUCTEMBI M CUCTEMBI OJIOKMPOBOK JIJISl TETIJIOTEXHUYECKOT 0 arperara.




Mpuioxenne 2

OHEHO‘IHLIB cpeacrea AJisi MpoOBECACHUSA HpOMeH(yTOqHOﬁ aTTeCTallumn

a) HnannpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIS IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecranum:

CTpyKTYypHBI
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

IIK-1: CniocodeH onpenejaTb 00001EHHYI0 KOHIENIUIO POEKTAa U BLIOUPATH ONTUMAJIBHYIO CTPYKTYPY npoexkTupyemoii ACYTII

[K-1.1

Ompenenser HOMEHKJIATy Py
WHGOPMAIIMOHHBIX U YIPABJISIFOIINX
CHUTHAJIOB aBTOMaTI/ISI/IpOBaHHOfl
CHCTEMBI yIpaBJICHUS

TCXHOJIOTMYCCKHUM IIPOIECCCOM

TereTI/I‘leCKI/Ie BOITPOCHI

akrownE

o

o

10.
11.

12.

13.
14.

15.
16.

17.

Kaxue ocHOBHBIE XapaKTEPUCTUKN UMEIOT U3MEPUTENbHbIE IIPpeoOpa3zoBaTenn?
Hopmupyromue npeobpazosarenu. [Toarue 06 yHupUIUPOBaHHBIX CUTHAJIAX CBA3H.
[Ipeo6paszosarenu I[THH, [THT. Pe3uctopHbie npeobpazoBaTeny TOKOB U HAIIPSLDKEHUN
I'anpBaHnyeckas U30sALKA Leneld HICTOYHUKOB ¥ IPUEMHUKOB JIEKTPUYECKUX CUTHAJIOB
Krnaccugukanuus n3mMepuTenbHbIX Ipeodpa3oBarTesieil, OCHOBHbIE TUIIBI U3MEPUTEIbHBIX
npeobOpa3zopareneit

CrtpyKTypa KOHTYypa ynpaBieHHs. TeXHUUECKHUEe CPECTBA BXOASIINE B KOHTYP YIIpaBJICHUS
CTpyKTypa THIIMYHBIX MUKPOIIPOLECCOPHBIX cucTeM. DyHKIIMOHANIbHAS OpTaHU3aLMs U
QJIITOPUTM pabOThI MUKpPOIIpOLIECCOpa

XapaKTEepUCTUKH 3aIlIOMUHAIONINX yCTPOUCTB. CTPYKTypa 3allOMUHAIOLIETO YCTPONCTBA.
[TonsATHE O KOHTPOJUIEpAaX BHEIIHUX YCTPOUCTB

I'eneparopHble U3MepUTeNbHbIE TpeodpazoBaTenu. OCHOBHBIE BUbI, 00JaCTh IPUMEHEHHUS.
[Tapamerpuueckue usmepurenbHble IpeodpazoBaTenu. OCHOBHbBIE BUbI, 00IAaCTH
IIPUMEHECHHUS

Kak omnpenenutb HOPMHUPOBAaHHOE 3HAYEHHE BBIXOJHOIO CHUTHala HW3MEPHUTEIBHOTO
npeobpaszoBarens?

B kakux ciayyasix TpeOyeTcst UCIIOIb30BaTh MOCTOBBIE U3MEPUTEIbHBIE CXEMBbI?

Kak ¢dopmupyercs uHPOpManMoOHHBIH curHal ¢ oObekra ympasieHus? Ilokaxute myTh
(dhopMupoBaHus UHHOPMALIMOHHOTO CUTHATIA.

[lepeuncaure snementsl, Bxozsmue B coctaB AKTC naboparopHoro komrekca?

Kaxkue criocoOb1 60pb0BI ¢ TIONIEPEUHOM MOMEXO0H HUCTOIB3YIOTCS B HOPMUPYIOIINX
npeoOpazoBarensx?

Kaxue ocnoBnbie Buabl ALIT ncnonb3ytorcs B cuctemMax nepeadyn MHGOpMalnOHHBIX
CUTHAJIOB?




CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

18. TlosichuTe GYHKIUH OTACTBHBIX 3JIEMEHTOB CTPYKTYPHOM CXEMBI KOHTYpa yIpaBiIeHUs ?

19. Kakue BU/IbI pacyeTHBIX SKBUBAJIIEHTOB UCIOJIB3YIOTCS ISl pacueTa mpeoOpa3oBareei,
MPEACTaBICHHBIX KaK JBYXIIOJIOCHUKH?

20. [IpuBeauTe SKBUBAJICHTHYIO CXEMBI ITpeoOpa3oBartes ¢ "MIaBalomuM" 3KpaHoM

IIpakTHyeckne 3aJaHusI H BONPOCHI

1. Jns mzonupyromiero ycumurenss HCPL-7510 pekoMeH1oBaHHBIHN rana3oH BXOTHBIX
Hanpspkenuit -0.2 B < Vin < 0.2 B. JIuamna3zoH BXOJHBIX HAMPSKEHUN, COOTBETCTBYIOIIHUM MTOJTHOMY
pa3maxy BbixogHoro HanpspkeHuss HCPL-7510 u nonnoi mkane ALIT mukpokonTposiepa -0.25 B <
V <0.25 B. Onpenenure 3HaueHue, noinydeHHoe Ha Boixoze 10-paspsanoro AL nns BxogHOrO
HaMpsHKeHUs u3oupyomero yeunurens Vin = -0.2 B.

2.  Yemy paBeH (azoBsiii ciBur Mexy curaanamu Uref u Usin cHHYCHO-KOCHHYCHOTO
BpalarIerocs Tpancopmaropa rnpu UsMEHeHHH yria moBopota potopa ot 180 go 270 rpamycos?

3.  HukpemenTHbIi natauk popmupyet 60 HMITyIbCOB HA 000POT. B maHenn nHauKamu
HCIOJIb3YETCS MPSAMOM METOT U3MEpeHUst 4acToThl. KakuM noimkeH ObITh HHTEpBaN u3MepeHus Tusm,
YTOOBI MMOJTy4eHHOE 3HAUYE€HHE COOTBETCTBOBAJIO YACTOTE BPAIICHUS B 000POTaX B MHUHYTY?

4.  3oHa cpabateiBaHus GoroznekTpuueckoro natunka tuna D BBO-M18-76K-5111-CA Ha
cranapTHbIi 00beKT 10—400 mm. Kakoit Oyner 30Ha cpabaTbiBaHus 17151 00BEKTa U3 YEPHOTO
MaToBOT0 KapToHa?

5.  Ecam 30Ha cpabaThIiBaHWs UHIYKTUBHOTO IaTYMKA HA CTAHJAPTHBIM OOBEKT COCTABIISIET 2 MM.
Kak n3menuTcs 30Ha cpabaTbIBaHUS Ha 0OBEKT OOJbIIeH miomau?

6. PeammsyiiTe peneitHyto cxemy AJis IOTUIECKON QPyHKIUN Y=X1*X2+X3*X4

7. IlpousBenuTe pacyeT MOTrPeIHOCTH NepeJaun B TOKOBOM CHCTEME Mepejaul HeIPEPhIBHOTO

CHTHANA, ecIy JUTMHA Kabens 10 KM, yelbHOe COMpoTHRIeHNE yTeukn Ro=107 oM.

8. Paccunrtath mapameTpsl HlealIbHOT0 HopMUpYyolero npeodpasosarens [THH, st nonyuenus

BbIX01HOTO curHaia 0-10 B pu paboTe COBMECTHO ¢ TEPMOIJIEKTPUIESCKIM IpeoOpa3oBareieM

rpagyupoBku TIIP (B) B nuanaszone 300 — 1600 C.

9. B cooTBeTCTBHHU CO CXEMOU MPUBECTH HOopMyIIbI It pacdera Ex. ConpoTuBIeHHEM JIMHUH CBS3U

npeHedpeyb




CTpyKTypHBIi
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

A
R1 R? TIM

R Ri

RT

10. Ilpoussectu pacuer aenurtens HanpsokeHrne UBx=10B na UBbix=1 B ¢ yuerom BausiHUA
conpotusienus Harpy3ky Ru=50 om. Conpotusnenust R1 u R2 BrIOpaTh UCX0/51 U3 MAKCUMAJILHOTO
TOKa MOTpeOIsieMoro OT ucTouHuka curana Imax=0,02 A.




CTpyKTypHBIi

[1nanupyemble pe3ynbTaThbl

JJIEMEHT OueHouHble CpeCTBA
00yueHus
KOMIIETEHIINH
Oo—
I:Ql Imax
UBX | I
Ry
R>
UBbIX
O
[1K-1.2 Boibupaer ontumanbHyio cTpykTypy| Teopermdeckue Bonmpochl

ACY TII ¢ yuerom TpeOOBaHUN K|
HCIO0JIb3yeMOMY 00€CIIeYeHUIO

1. Yro Takoe sTasnionHas mojenb kommyHukauii OSI? Kakue yposau monenu OSI ucnonb3ytorcs
B IIPOTOKOJIAX MPOMBIIIIEHHBIX CETEN?

2. Kaxue npenMyIecTBa JaeT UCTIOIH30BAHUE MMPOMBIIUICHHBIX CETEH B CHCTEMax YIpaBIICHHS

3. Jlas kakux 1eneil uCrnosb3yrTcs HOBTOPUTENHU?

4. Kakue OCHOBHBIE 2JIEMEHTHI UMeeT cucTeMa mpoektupoanust HMI nns maneneit oneparopa?

5. TlosicHuTe Ha3HAYCHMS U XapaKTEPUCTUKHU MPOMBINUIEHHBIX ceTeil Tuna MODBUS

6. Kaxue npoMbIIIICHHBIE CETH NIEPEAaYy JaHHBIX UCTIONB3YIOTCS C TPUOOPAMH ITOJIEBOTO YPOBHS?
[IpuBenuTe npuMep TEXHUYECKON peaTn3alliy TaKuX CeTei?

IIpakTHYeckne BONPOCHI M 32 JaHUA

1. Kakoif mopsmoxk pa3paboTKM MporpaMMmbl  YEIOBEKO-MAIIMHHOTO HHTepdeiica mpu
WCIOJIb30BaHUU TIaHelNel oneparopa?

2. Yto moHUMaeTcs Mo TePMHHOM «KoH(purypupoBanue [TJTK»?

3. Kakume BuABl NPOMEKYTOUHBIX MpeoOpa3oBaTeNneil HUCHONB3YIOTCS Ui TMOIAKIIOYCHUS
MapaMeTPUIEeCKUX JaTIUKOB?

4. Kakue OCHOBHBIE IIar'M CO3/IaHUs MPOEKTa yrpasJisitonien cucremsl Ha [1JIK?




CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

5. Tlosicuure, kakue GYHKIMH BBIIOJIHSIIOT MOAYJIM aHajorooro BBoja? IlpuBeaute cTpykTypy
MO/1yJIsl aHaJIOTOBOI'O BBOJA.
6. Kak peanusyercs koHGUTYpHUpOBaHUE U HACTPOIKA MAHEJIN OorepaTopa
7. 3anumuTe Kaap 3arnpoca u orBera Ha 3anpoc B cett ModBus RTU mpu nepegaun cByX ciioB
nHpopmaruu ¢ ALIT B cOOTBETCTBHH CO CTPYKTYPOit

|- MNopava -l

| napa * H |
XonopgHasa [opAyan

| BOAa BOAa |

| B— —> |

| TennoBon NyHKT |
[atumk [atumk

| Temnepatypbl TemnepaTypbl |

| BoApl (0..100 C) Boapl (0..150 C) |

| |

B MHbOPMaLMOHHYIO CUCTEMY KOHTPOJISl TEMJIOBOrO MYHKTa

8. [Ipoussenute pacmudpoBky kaapa coobuenus B cetu ModBus RTU? kotopoe npezacrasiser co6oi
OTBET Ha 3aIpocC

ADU
|

Appec Kon-o 6ant
yCTpoiicraa Koa dyHKuum AaHHbIX JaHHble 1 [aHHble 2 CRC
| 05 | 04 | 04 | 04 7F | 8D 68 | 85 01 |

I
PDU

3. J171s cucTeMbl yIpaBiIeHUs MAaHUITYJIATOPOM CPOpPMUPYITE KOMaHly Ha MIEPEeCTaHOBKY MEXaHU3Ma,
eciu

A ipec Begomoro ycrpoiictBa — 0x0A




CrpyKTypHBIi
[Inanupyemsblie pe3ysibTaThl
3JIEMEHT OueHouHbIE CpeACTBA
00yueHus
KOMIIETCHIINHU
Kon ¢hynakuum (uteHue 1aHHbIX uX peructpa) — 0xOF
Anpec peructpa — 0x0068
Uucio peructpos 3anucu — 0x0002
KonmuecTBo 6aiiT nanubix— 0x04
/lannabie 1 — 0x1388 (50 %)
Jlarabie 2 — 0x2710 (100 %)
Kontposbaast cymma (CRC) — 0x0159
CTpyKTypa CUCTEMBI yIIpaBICHUS
¥ X
\
KoHTponnep
MaHUNyNATOpPa
] (YnpaBnenue
nonoXeHuem)
Perunctp 104 :: Peructp 105
KoHTponnep Modbus
(semomoe ycTpoiictBo «——CeTb ModBus—» (Egz;ﬁjenenjgm;if:;) <> nPL,
Ne10)
[1K-1.3 Pa3zpabarbpiBaeT TeXHHUYECKOE TeopeTnyeckue BONpPOCHI
3a/laHue Ha pa3paboTKy MPOeKTa 1. Kakue 3neMeHTBI CUCTEMBI YIIPaBJICHUS BXOJAT B COCTAB KOMIUJIEKCA TEXHUYECKHUX CPEICTB?
ACY TII Kakyto cTpyKkTypy HUMEET KOMIUIEKC TEXHUYECKUX CPECTB ISl pa3padaThiBaéMO CUCTEMBI?
2. Kakue TeXHUUYECKHE CPEICTBA PEATU3YIOT YPOBEHb yIPABICHHUS?
3. Uro Takoe rocyaapcTBeHHas cucrema nmpruoopos? [TosicHUTe OCHOBHEIE pa3/ieiibl KajaacTpa?
4. Kakoii mpUHIIHUIT TTOJI0KEH B (POPMUPOBAHUE CTPYKTYPhI TEXHUYECKUX CPEICTB
ABTOMATHU3MPOBAHHOW CUCTEMBI YIIPABICHUS?




CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

5. Kakue ¢pyHKIMM peanus3yroTcs MaHeIs MU oreparopa?

6. Kakwue cTpyKTypbl BEpXHEr0 YPOBHS YIIPABICHHS PEaTU3yIOTCS B
HMH(GOPMALMOHHO-YIIPABJISAIOIINX KOMIUIEKcax?

7. KaxkoB cocraB uzMepsieMbIx U perynupyembix Beandaud ['CI1?

8. C kakoil 11enblo co3jaBaach roCyJapCTBEHHAs CUCTEMa PUOOPOB U CPEJICTB aBTOMATU3ALUH?

9. KakoBa CyTh NpUHIIMIIA arperaTUPOBaAHUS?

10. Kakue cy1ecTBy0T BUAbl COBMECTUMOCTHU?

11. Ha xakue rpynmsl pa3aensitor Texauaeckue cpencrsa ['CII mo pyHkimonansHoMy npu3Haky?

12. Kakue ycnoBHble 0003HaueHUs UMeroT oTienbHble a1eMeHThl AKTC Ha cTpykTypHOi
(GyHKIMOHATBHOHN cxeme?

13. Kak npou3BoUTCS MOJKIOUYEHUS UCTIOJIHUTEIbHBIX YCTPOHCTB K MOAYJISIM BBIBOAA
YIPaBJISIOLIET0 KOHTpoJLiepa’?

14. Kak npou3BOIUTCS B3aUMOICHCTBHE MEX/Y OTJEJIbHBIMU TEXHUUECKUMHU CPEJCTBAMU B
cucreme?

15. Kak npou3BOUTCs MOJKIOYEHNE TUCKPETHBIX TaTYMKOB K IU(PPOBBIM MOAYJIIM
YIPaBJISIOLIEr0 KOHTPOILIEpa

16. Kakue TexHHUUECKHE CPENICTBA PEATU3YIOT YPOBEHb yIIPaBICHUS?

17. IlpuBeauTte cxeMy BHEIIHUX COSAMHEHUN TUCKPETHBIX AaT4yuKoB. Kakas ocoOeHHOCTh
MOJKJIFOYEHUS AUCKPETHBIX JAaTYMKOB K yCTPOMCTBAM JUCKPETHOIO BBOAA?

18. IlpuBeanTe cxeMy BHEITHUX COCAMHEHUH TUCKPETHBIX NCIIOJHUTENBHBIX YCTpoicTB. Kakas
0COOEHHOCTh

19. Kak ocyIecTBIisieTcst peryInpoBaHie CKOPOCTH MCTIOIHUTEFHBIX MEXaHU3MOB C
JEKTPUYECKUM JIBUTaTENIEM ITOCTOSSHHOIO TOKA M ACHHXPOHHBIM IIEPEMEHHOIO TOKa?
[IpuBeauTte npuMep peryaupoBaHusi CKOPOCTH MOAKIIOUEHHUS JUCKPETHBIX HArPy30K K
YCTPOMCTBAaM JUCKPETHOIO BbIBOJIA?

20. Kak opranmu3yeTcs ralbBaHMUECKasi pa3Bs3Ka CUTHAJIOB B MOJIYJISIX aHAJIOTOBOTO BBOJIA —
BbIBOJIA?

21. Yro Takoe rocynapcTBeHHas cucreMa mpuoopoB? [losicHuTe OCHOBHBIE pa3aesbl KagacTpa?

HpaKanecm/le 3a/IaHUA U BOIIPOCHI
1. OHpe,Z[CJ'II/ITC COCTaB KOMIIJICKCA TCXHUYCCKUX CPECACTB 110 q)YHKHHOHaHLHOﬁ CXCMC




CTpyKTYpHBIH
PYKTYP [Lnmanupyembie pe3ysibTaThbl
3JIEMEHT 0GVHeHIS OueHouHbIE CpeACTBA
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2. OnpenenuTe COCTaB TEXHUUECKUX CPEACTB MO CTPYKTYPHOU cXeMe KOHTypa
OOGbeKT ynpaBneHust
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0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMWSL:

HpOMe)KYTO‘-IHaH arTecranusd 110 AUCLHUIIIINHC ((Al"peFaTHBIe KOMIIIICKChI TCXHUYCCKHUX
CPEICTB» BKIIIOYACT TEOPETUUECKUE BOMIPOCHI, TIO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHHS
O6y‘-IaIOH_[I/IMI/ICSI 3HaHI/II71, N NPAKTUYCCKHUC 3a/laHNs, BBIABJIAIOIIHUEC CTCIICHD C(i)OpMI/IpOBaHHOCTI/I
YMEHHUH U BIIAJICHUH, TPOBOAUTCS B hopMe dK3aMeHa U B HhOpME BBITOTHECHHS M 3aIUThI
KypCOBO# paboTBHI.

DK3aMeH 10 JaHHOW JUCHUILIMHE IPOBOIUTCS B YCTHOH (popMe 10 IK3aMEHAMOHHBIM
Ousieram, KaXIblil U3 KOTOPBIX BKIIFOYACT 2 TEOPETHYECKUX BOIPOCA U OJHO MPAKTUIECKOE
3a/IaHHe.

IToxka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIH4YHO» (5 6aJuIoB) — 00y4arONiics JeMOHCTPUPYET BRICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIyOOKOe 3HaHUe
y4eOHOTo MaTepuraa, CBOOOTHO BBIITOIHSAET MPAKTUYECKHE 3aJJaHNs, CBOOOHO OMEPUPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYalIUSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0po1uo» (4 6amna) — o0y4aronuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIEC 3HAHUS, YMEHUS OCBOCHBI, HO IOITYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYTHEHUS TIPU aHATUTHYECKUX OTIEPALHAX, IEpeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OIICHKY «YJA0BJETBOPHUTEIbHO» (3 Oaiuia) — 00y4aromuics 1eMOHCTPUPYET
MOPOTOBBIN YpPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHI: B X0/1€ KOHTPOJIBHBIX MEPOIPHUITHIA
JIOITYCKAIOTCS OIIUOKH, TIPOSIBIISIETCS] OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB,
00y4aroIIniicsl UCTIBITHIBAECT 3HAYUTEINIbHBIEC 3aTPyIHEHUS IPU ONIEPUPOBAHUYN 3HAHUSMU U
YMEHHSAMH IPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIBLHO» (2 6aiia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHIecKoro MaTepuaa, JOIMyCcKaeT CyIIeCTBEHHBIC OMTUOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTYaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/10BJIeTBOPUTEIbHO» (1 0amr) — o0ydaromuiicss He MOKET MOKa3aTh
3HaHMS Ha YPOBHE BOCIIPOU3BEACHUS U 00BSICHEHHS HHPOPMAIINH, HE MOXKET MOKa3aTh
WHTEJUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

IToxa3zarenu u KPUTEPUHU OLICHUBAHUA KYPCOBOI'0O NMpoeKTa:

— Ha OLEHKY «omauuno» (5 ©0amioB) — B paboTe TOIHOCTBIO PACKPHITO
TEOPETUYECKOe COJIEp)KaHWE TEMbI, JaH aHallu3 JCHCTBYIONMIEH TPAKTUKE, COJEPIKUTCS
TBOPUYECKUN MOAXOJ K pEIIeHHI0 MpoOieM, clenaHbl 0O0OCHOBAaHHBIC MPEANIOKEHUS, MPOEKT
0(OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMH rOCYAAPCTBEHHBIX U OTPACIICBBIX CTAHIAPTOB, HA BCE
BOMPOCHI CTYJEHT Jlall apryMEHTHPOBAHHBIE OTBETHI, MMPOSIBUB TBOPUYECKUE CIOCOOHOCTH, KaK B
MMOHMMAHHUU BOTIPOCOB, TaK U B U3JI0KEHUH OTBETOB.

— Ha OIICHKY «xopouto» (4 Oanna) — B paboTe cojiepKaHue U3JI0KEHO Ha BHICOKOM
TEOPETUYECKOM YpPOBHE, NPABWIBHO C(HOPMYIHPOBAHBI BBIBOJBI, MPOEKT O(GOpMIICH B
COOTBETCTBUHM C TPEOOBAHUSAMHU TOCYJAPCTBEHHBIX M OTPACIEBBIX CTAHAAPTOB, MPEIIOKEHUS
NPECTaBISIIOT MHTEPEC, HO HEJAOCTATOYHO YOCIWTEIhbHO apryMEHTHPOBAHBI, Ha BCE BOIPOCHI
CTYZCHT J1aJl IPaBUJIbHbIE OTBETHI.

— Ha OIICHKY «y0dosremseopumenvroy» (3 0amia) — K paboTe UMEIOTCS 3aMeYaHusl 110
COJIepKaHUI0, M0 TIIyOUHE MPOBEICHHOTO MCCIECIOBAHMS, TIPOEKT OPOPMIICH C COOJIIOICHNEM He
BCEX TOCYJIAPCTBEHHBIX M OTPACIIEBBIX CTAHIAPTOB, IPOEKT JIOJIOKEH HEyOSTUTEIIbHO, HE Ha BCE
MpeI0KEHHBIE BOMPOCHI JaHbBI YIOBICTBOPUTEIHHBIC OTBETHI.

Ha OIICHKY «HeydosriemeopumenvbHo» (2 6alIoB) — KypcoBas paboTa He opopmieHa B
COOTBETCTBUU C TPEOOBAHUSIMHU TOCYNIaPCTBEHHBIX U OTPACIIEBBIX CTAHAAPTOB, HE MIPOIIIEI



poLeAypY HOPMOKOHTPOJIS, paboTa A0JI0KEeHa HEYyOeIUTENbHO, HETOCIEI0BATENbHO,
HEJIOTUYHO, OTBETHI Ha MOCTABJICHHBIE BOMPOCHI MPAKTUYECKU OTCYTCTBYIOT.



JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. AnnpeeB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMu OCBOEHHUSI AUCHUIUIMHBI «ATpEraTHbIE KOMIUIEKCHI TEXHMUYECKUX CpPEIICTB)
SBJISICTCSI M3YYCHHE COBPEMEHHBIX METOJIOB Pa3pabOTKH TEXHUUYECKOro, MH(MOPMAIMOHHOTO U
AITOPUTMUYECKOTO 00€CleueHrus CHUCTeM aBTOMATH3allMd W YIOPaBJICHHS, TMOPsAIKA U
WHCTPYMEHTApUsl TMPOCKTUPOBAHUS IPOTrPaMMHO-ANMAPATHBIX CPEJACTB aBTOMATH3AIMH H
YIIpaBIICHMUSL.

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMbl

JucuunnuHa ArperatHble KOMIUIEKChl TexHudeckux cpeactB ACYTII Bxoaut B yacTh
y4eOHOro 1miaHa GopMupyeMyro ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH 00pa30oBaTeIbHOM
MIpOrpaMMBl.

Jlnst  w3ydeHHWs  JAMCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHs,  BIJIAJICHUSA),
cOpPMHUPOBAHHBIE B PE3YIIHTATE U3YUECHUSA JUCHUIUINH/ IPAKTHUK:

YyeOHas - HAy4HO-HCCIIeI0OBaTENbCKas paboTa

Hcropust 1 METOIONIOTHS HAYKW U TEXHUKH B 00JIACTH YIIPABICHHUS

TexHonornyeckue KOHTPOJUIEPHI M CPECTBA JUCTIETUYEPCKOTO YIIPABICHHUS

CoBpeMeHHbIe TPOOJIEMBbI TEOPUH YIIPABICHUS

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 7151 U3YUYCHUS] AUCIUILITNH/TIPAKTHK:

[{udpoBbie cHUCTEMBI YIIPaBICHUS

[ToaroroBKa K 3aIMTe U MPOIISAYPa 3aIIUTHI BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

[Tpoun3BoCTBEHHAS - MPOCKTHO-TEXHOJIOTHYECKAS IPAKTHKA

[IpouzBoacTBEHHAS - HAYYHO-UCCIIEA0BATENbCKas paboTa

3 Komnerenuun odyyaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaTbl 00y4YeHust

B pesynbTare 0cBOSHMS JUCHMIUIMHBI (MOJYJIs) « ATperaTHble KOMIUIEKChI TEXHUUECKUX
cpenctB ACYTID» oOygarommiicst 4OKEH 00JIaaaTh CIICTyOIIMMHA KOMIICTCHIIASIMHA

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-1 Cnocoben pa3pabarbiBaTh OOOOLIEHHYI0 KOHLENIMIO M TEXHUYECKOE 33JaHue Ha
npoektupoBanue ACY TII, a Takke BbIOUpaTh ONTUMAIBHYIO CTPYKTYPY mpoektupyemoit ACY
TII

IK-1.1 OmnpenensieT HOMEHKIATYpy MH(POPMALMOHHBIX U YIPABJISIOMUX CUTHAJIOB
aBTOMATHU3UPOBAHHOW CHCTEMBI YIIPABICHHS TEXHOJIOTMUECKUM IPOLIECCOM

I1K-1.2 Bribupaer ontumanshyto ctpyktypy ACY TII ¢ yderom TpeGoBaHMil K
HCIIOJIL3YEMOMY 00ECTIEYEHUTO

IT1K-1.3 PaspabaTeiBaeT TexHUUecKkoe 3aganre Ha npoektupoBanue ACY TII




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyJ0eMKOCTh JUCIHILTUHBI COCTaBIsAeT 16 3aueTHBIX enuHuIl 576 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas padora — 152,5 akan. yacos:
—aynutopHas — 144 akan. 4acos;

— BHeayauTopHas — 8,5 akaj. 4acos;

— camocTosTenpHas padota — 352,1 aka. yacos;

— B (JOpMe MPaKTHIECKOM MOATOTOBKU — 12 akaJ. yac;
— MOJTOTOBKA K dKk3ameHny — 71,4 akaz. yac
®opma aTTeCcTalUH - 3K3aMEH, KypPCOBOI ITPOEKT
AynutopHas 3 =
o | KOHTaKTHAs pabota E 3 Dopma TeKyIero
E 8 X Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) == A . P Kon
= & ©|CcaMOCTOSITENbHOW |  ycrieBaeMOCTH U
JACIUTUTAHBI 5 E s . | KoMmeTeHIH
@) g £ paboTs MIPOME)KYTOYHOM
Tex. mab. [ mpaxr. =g aTTecTaluu
3aH. 3aH. | U &
1. BBemeHue B  arperarHble
KOMIUIEKCHI TEXHHYECKUX
CPEICTB
CaMmocrosTensHoe
n3y4YeHue
1.1  OcHOBHBIE  TMOHATHSI y4eOHOU
arperaTHbIX KOMILJICKCOB, 4 | 2121 18 JTUTEPATYPHI, YcTHBI onpoc IK-1.1
TPUHITAIBI arperaTUPOBAHUS MOJITOTOBKA K
J1a00paTOPHBIM
3aHATUAM
VYeTHBIN onpoc 1o
CamocTrosTenpHoe poc!
HAVICHIC nmabopaTopHOit
1.2 OOmas  cTpyKTypa qye6Hoﬁ pabote Nel
arperaTHbIX KOMILIEKCOB y «Omnpenenenue IIK-1.1,
2 | 421 16 JIUTEPATYPBHI,
TEXHUUECKUX CPENCTB, XapaKTEePUCTUK MK-1.3
MOATOTOBKA K
HOPMaTHBHBIE JOKYMEHTBI TEPMODIIEKTPUIECKHX
71a00PaTOPHBIM
U3MEPUTECIIBHBIX
3aHATUSM .
IpeoOpasoBaTenein»
2
CaMocrosTensHoe
n3y4YeHHUe
yueOHOI 1 Hay4HO
JATEPaTyPHI.
13 T'ocynapcTBeHHas IMouck
cucTeMa npuodopOB, JOTIOJTHUTEIHHOM
(yHKIMOHAIBHOE 2 931 | MaTepnaios mo ITposepka pedepara. MK-1.1,
Ha3HauCHHE THUIIOBBIX '™ | reme. Harucanue | [lokimax mo Teme. IK-1.3
JJIEMEHTOB arperaTHbIX pedepara Ha Temy
KOMILIIEKCOB “DneMeHThl 1
¢ynxuun AKTC
ABTOMAaTU3NPOBAH
HOM CHCTEMBI
YTIpaBICHHSDY
HWroro no pazageny 8 6/41 57,1
2. Crpykrypa CUCTEMBI.
DyHKIMH AKTC
ABTOMAaTH3UPOBAHHON  CHCTEMBI

yIpaBJICHUS




CaMOCTOSATEILHOS

VYceTHBII onpoc 1o

n3y4yeHue o
2.1 Yposuesas monens ACY Y . nabopatopHOn
TII. ®yHKUuMM  ypOBHEH yuebHoi pabore No2 MR-1.1,
) : 4 |10/8U 22 JIUTEPATYPHI, - IK-1.2,
Texnndyeckue cpencTaa «HccnenoBanue
N MIOJI'OTOBKA K MK-1.3
YpOBHeiH MPOMEKYTOYHBIX
11a00paToOpHBIM N
npeoOpa3oBaTenein
3aHATHUSM
VYceTHBIN onpoc 1o
CamocrosTensHoe o
H3VaeHHe nabopatopHoOn
2.2 HUcnons3oBanue Y N pabote Ne3
TUIOBBIX JJIEMEHTOB yuebHoi «HccnenoBanue MR-1.1,
4 [12/121 22 JIUTEPATYPHI, IK-1.2,
KOHTPOJIS ¥ yIIPaBJICHUS TPU pabotet AKTC B
MOJITOTOBKA K IK-1.3
MOCTPOEHUH KOHTYpoB CAY rporecce padboThl
n1ab0paTOpHBIM
KOHTYpa
3aHITHUSIM
pEryJIUpOBaHHUs
CamocTosTensHOe | Y CTHBINM OMpOC 10
U3y4YCHUE Tab0opaTOPHOI
2.3 Paspaborka Y N paTop
N yueOHO#t pabote Ned
MPOEKTHO-KOHCTPYKTOPCKON IK-1.1,
2 8/8U 22 JIUTEPATYPBHI, «IIpoextupoBanue
AOKYMCHTAIIH TpHt MOATOTOBKA K crpykrypsl KTC TK-1.3
noctpoernn ACY PYKIYP
11a00paTOPHBIM CHCTEMBI
3aHATUIM YIIPaBICHUSD)
Hroro no pazaeny 10 (30/28U 66
Hroro 3a cemectp 18 |36/321 123,1 SK3aMeH
3. Tlomyuenme wu 00OpaboTka
uHpOpMaIH B
ABTOMAaTH3UPOBAHHBIX CHCTEMAax
yIpaBJICHHsI
CaMmocrosTensHoe
n3y4YeHue
3.1 TunmoBble dIEMEHTHI Y .
CTPYKTYPBI arperaTHoro yueGHol MR-1.1,
4 8 16 JIUTEPATYPHI, YcrTHBIi onpoc IK-1.2,
KOMIUIEKCA, MX Ha3Ha4YeHHe
IMOJArOTOBKA K I1K-1.3
U BBINOJIHAEMbIEe (QYHKIIMU
11a00PaTOPHBIM
3aHATHSIM
YcTHBII onpoc 1o
71a00paTOpHOI
CaMocrosTensHoe paTop
. pabote Ne5
3.2 TlpuHumnel JaeiCTBUSA H3yYCHHE
. «MccnenoBanue
OCHOBHBIX THUIIOB y‘le6HOI/I
BIIUSIHUS IIK-1.1,
TEXHUYECKUX CpeICTB 2 6 16 JIUTEPATYPHI,
COTIPOTUBIICHUS IK-1.2
noiy4yeHus: uHdopmaruu 06 MO/ITOTOBKA K
Harpy3Kd Ha
00BeKTEe yIpaBICHUS 1ab0PaTOPHBIM
XapaKTEePUCTUKH
3aHATUAM
MIPOMEKYTOYHBIX
npeoOpazoBaresen
YcTHBII onpoc 1o
71a00paTOpHOI
CamocTosTenpHoe parop
pabote No5
3.3 Hopwmupyromrue U3yUYCHHE
. «HccnenoBanue
npeobpaszoBarenu. Co3anue yueOHOM [K-1.1,
BIHSTHHS
u pacuer cucTeM 2 6 16 JIUTEPATYpPHI, MK-1.2,
CONIPOTUBJICHUSA
(hopmupoBaHus MOATOTOBKA K HATDV3KH Ha IK-1.3
MH()OPMAIIMOHHBIX CUTHAJIOB 71a00PaTOPHBIM py
XapaKTCPUCTUKH
3aHATHAM
MIPOMEKYTOYHBIX

npeoOpazoBaTenei




VYceTHBII onpoc 1o

71a00paTOPHOI
CamocrosTensHoe
pabote Ne6
H3y4deHHe
34 JloCTOBEpHOCTH . «HccnenoBanue
y4eOHOM .
uH(popMaIuH. Ilepenaya myTeil IK-1.1,
N 2 6 16 JIUTEPATyPBhI,
uHpOpMaIH u eé (hopmupoBanus IK-1.2
MOATOTOBKA K
Mpe/ICTaBICHHE IIOMEX B CUCTeMax
11a00paToOpHBIM
nepenavu
3aHATHSIM
HH(POPMAIHOHHBIX
CHTHAJIOB)»
CamocrosTensHoe .
M3VUCHME VYceTHBIN onpoc 1o
3.5 Hudpossie Y . nabopatopHoOn
yueOHoM
mpeoOpazoBaTey, HX pabote Ne7 I1K-1.1,
4 6 18 JIUTEPATYPHI,
(QYHKIMM W &ITOPUTMBI «HccnenoBanue IK-1.2
MOJATOTOBKA K
paboTbl IUPOBBIX
n1ab0paTOpHBIM .
npeoOpa3oBaTenein
3aHITHUSIM
HUroro no pazneny 14 32 82
4. TlpeobOpa3oBaHue W Tepenaya
UH(OOPMAIOHHBIX CHTHAJIOB T10
TUHISIM cBsi3n B ACY
N CamocTosTenbHOe
4.1 YpOBHHU B3aUMOJCHCTBHS
JIBYyX Y3JIOB B CHCTeMax 2 20 H3yHeHue VYeTHBIl onpoc IK-1.1,
y4eOHOi IK-1.3
nepenayn
JIATEPaTypHI
CamocrosTensHoe o
H3yucHHe VYceTHBI onpoc 1o
4.2 Buasl ooMeHa 1uppoBoit . nabopatopHoOn
. yueOHO#
uHpOpMAaIUCH. pabore Ne8 IK-1.1,
2 8 20 JIUTEPATYPHI,
JlocTOBEpHOCTh  Mepeaadu «Monynsuus IK-1.2
MOATOTOBKA K
U(POBBIX JaHHBIX CUTHAJIOB B KaHaJIaX
11a00paTopHBIM
nepenayy JaHHBIX»
3aHATHSIM
VYceTHBIH ompoc 1Mo
CamocTosaTenbHOe 71a00paTOpHOI
H3ydeHHE pabote Ne9
4.3 CriocoOsl oOmeHa y4eOHOi «HccnenoBanue MK-1.1
uudpoBoii  uHMOpMaImedn B 4 8 16 JIUTEPATYPHI, CHCTEM TIepeadn HK-l- 2‘
cucremax ACY MOJrOTOBKA K JaHHBIX MPU '
7abopaTOpHBIM | mociienoBaTeIbHON
3aHATHAM ACUHXPOHHOMU
nepenayy JaHHBIX)
HWroro no pazngeny 8 16 56
5. TlpuHUMIBI TOCTPOCHUS U
(YHKIIMOHUPOBAaHUS  LU(POBBIX
CHCTEM YIIPABICHHUS
51 uppoBsle  MoayIH
Hugp Ay CamocTrosTenpHoe
BBOJIA - BBEIBOJIA HAVICHIC IIK-1.1,
TEXHOJIOTUYECKUX CHUTHAJIOB. 2 2 28 Y N VYeTHbIl onpoc I1K-1.2,
yaeOHOU
IlonsTHe  mpoTokoma  u IK-1.3
. JIUTEPATyPhI
uHTepderica
CamocTosTenbHOe
U3yUYCHHE
5.2 TIpencraBnenue 4 N
yueOHOM
uidopmaty. TTOHATHE 2 28 JIUTEepaTyphl VYerHbIi onpoc MR-1.1,
Kaapa. UcnonszoBanue PATYPEL, P MK-1.2
MOATOTOBKA K
monenu OSI.
71a00PaTOPHBIM
3aHATUSIM
CamocrosTensHoe | YCTHBIN onpoc 1o
53 [TpoMBITIIEHHEIE H3y4YCHUE JTa00paTOPHOI
MIPOTOKOJIBI nepeaayn yueOHOit pabote NelO MK-1.1,
UppOoBOI nHpOPMALIHH. 4 10 35 JIUTEPATYPHI, «Hccnenosanue IK-1.2,
Cetn PROFIBUS )74 MOJIrOTOBKA K paboThI ceTH u I1K-1.3
MODBUS 11a00paToOpHBIM | IPOTOKOJIA NIepeiaun
3aHATHAM Modbus RTU»




Uroro no pazneny 8 12 91
HWroro 3a cemectp 30 60 229 9K3aMEH,KII
HWTOro no AUCHUILIHHE 48 (96/3211 352,1 JK3AMEH, KyPCOBOH

TPOEKT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJOIMH B MPENOJAaBaHUM JAUCLUIUIMHBI «ArperatHble KOMIUIEKCHI
TEXHUUYECKUX CPEJICTBY» UCIIOIB3YIOTCA:

TpaauumonHele 00pa3zoBaTeNbHbIE TEXHOIOIUN — UH(OPMAIMOHHAs JIEKLUs (BBOJIHYIO
JIEKLUIO, I/I€ JAET IEPBOE MPECTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJIEHTOB C Ha3HAYEHUEM
U 3aJlayaMy Kypca); JEKIUN — KOHCYJIbTAlH, U3JI0)KEHUE HOBOI'O MaTepuana COIPOBOXKAAETCS
MIOCTAaHOBKOH BOIIPOCOB M JIUCKYCCHEH B MOMCKaX OTBETOB Ha 3TU BOMPOCHI; JTaOOpaTOpHBIE
paboTHI.

TexHonoruu npoGieMHOro oOyudeHHs — MPOOJIEMHBIE JIEKIIUU SIBISIETCS Pe3yJIbTaTOM
YCBOEHMsI TOJIY4YeHHOW MHGOpMAIMM IOCPEACTBOM IIOCTAHOBKM IIPOOJEMHOIO BOMpoca U
MOUCKa TyTeH €ero pemeHus; j1adopaTopHble pabOTHl € HCHOJIB30BAHUEM MPOOIEMHOTO
o0yuyeHue, KOTOPOe 3aKII0YaeTCs B CTUMYJIMPOBAHNY CTYACHTOB K CAMOCTOSITEIIbHON «100BIYE»
3HAaHUH, HEOOXOTUMBIX JIJIsl PEUICHUsI KOHKPETHOM pOOIeMBbI.

HNHbopMallMoHHO-KOMMYHHUKALIMOHHbIE 00pa30BaTeNIbHbIE TEXHOJOTMM — B  XOJIe
IPOBEJCHUS JIEKIMOHHBIX 3aHSATHH INpPeayCMaTpUBAETCS HCIIOJIIb30BAHUE 3JIEKTPOHHOTO
JIEMOHCTPAIlMOHHOI0 MaTepuana (JeKIUH-BU3yalln3allui), UCIIob30BaHue MHTepHET pecypcoB
JUISI IPOMEXKYTOUHBIX aTTECTAllMi U IPOBEPKU OCTATOYHBIX 3HAHUN

JIeKIMOHHBIN MaTepuan 3aKkperuiseTcss B XoJie JIabOpaTOpHBIX paboT, Ha KOTOPBIX
BBITOJIHSAIOTCS TPYIIIOBBIC UM MHAUBUAYAIbHbIE 3a/1aHUS 110 IPONUIEHHON TEME.

JIaGopaTopHble 3aHATUS NPOBOJATCS B HHTEPAKTUBHON (OpME C HCHOIb30BAHHUEM
CJIETYIOIIMX METO/I0B UHTEPAKTUBHOTO O0YyUEHHUS:

aKTyaJqMu3alus T[103HABaTEJIbHOM JESATEIbHOCTH YYALIUXCS IyTeM MOOYXXAECHUsS K
OCMBICJICHHIO JIOTMKM M TIOCJEJ0BaTEIbHOCTU IPOBEJICHUS HAYyYHOIO MCCIEAOBAaHUA, K
BBIJICJICHUI0 B HEM IJIaBHBIX U HauOoJiee CYIECTBEHHBIX 3TaIlOB; IPH 3TOM OIpeNesseTcs
KOHEYHas 11eJIb MCCIIEI0BaHus, a MyTH €ro MpoBeAeHUs U (OpMbl NPEACTABICHUS pPE3yJibTara
oOyyarouiicsi BBIOMpaeT caM;

OTCYTCTBHUE KECTKO PErJaMeHTHPOBAHHOTO MOPsKa BBIOJIHEHUS paboThI 10 00paboTKe
AKCIIEPUMEHTAJIbHBIX JAaHHBIX, KOTJa CTYJEHT ONEepUpYET BCIIOMOraTelbHON MH(OpMmanuei o
crioco0ax MOMCKa HEOOXOAMMBIX MPOTPAMMHBIX CPEICTB, (YHKIMH, MPOTOKOJIOB Meperauu U
00paboTKH 1aHHBIX, YTO BbIPA0ATHIBAET CIIOCOOHOCTH K MTO3HAHHUIO;

IIPU IOCTAHOBKE U aHAJIM3€ PE3yJIbTaTOB UCCIEAOBAHMS [T JOCTHXKEHHSI TOCTABIEHHBIX
nene oOywaromuecs JOJDKHBI JielaThb CPAaBHEHHUS, COMOCTaBJISATh HOBbIE (DAKThl, IMPHUEMBI
UCMOJIb30BaHHbIE JIPYTMMHU YYaCTHUKaMM TpyIIbl, oOpamaTb BHUMaHWE Ha IPUYUHBL,
BbI3bIBAIOIIME TO WM MHOE SBJIEHHE U OBbITh CIIOCOOHBIMH IPOJEMOHCTPHUPOBATH
WHAWBUAYAJIBHOCTH CBOETO MTOIX0/1a K PEILICHUIO 3a/1a4H;

MIPOBEJICHUE 3aHATUN B (hOpME MOMCKA MPUYMH JOMYIIEHHBIX OIIMOOK NP MPOBEIEHUN
UCCIICIOBaHMs, MPUYUH HECOBMAJEHHsS PpEe3yJbTaTOB C MOJYYEHHBIMHM JPYTMMHU TpyNIaMu
oOyuaromuxcsi, Ho0ykKJIeHIE K CTPEMJICHUIO HAaXOAUTh U yCTPAHATh Uy’KUE U CBOU OIIMOKH.

CamocrodrenbHas paboTa CTUMYJIHUPYET CTYAEHTOB K CaMOCTOSITENIbHONW MpopaboTKe B
Ipolecce BBINOJHEHUS paboT, a Takke B IpOlEecce MOATOTOBKM K YCTHOMY OIpOCY,
TECTUPOBAHUIO U UTOIOBOM aTTECTALUH.

6 YueOHO-MeTOAUYECKOE 00eciedeH e CAMOCTOSITeIbHOI PadoThl 00yYarImIMXCst
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeeHUsI MIPOMEKYTOUHOH aTTecTAluH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE O0ecTedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:



1. Caxwun, C. I'. CpencTBa aBTOMaTHYECKOTO KOHTPOJIST TEXHOJIOTHYECKUX MTapaMeTPOB :
yueOnuk / C. I'. Caxun. — Cankr-IlerepOypr : Jlamp, 2014. — 368 c¢. — ISBN
978-5-8114-1644-8. — TekcT : snekrpoHublii // JIaHb : 3IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/51355 (nata oOpamienus: 18.05.2022). — Pexum mpoctyna: s
aBTOPH3. TI0JIH30BATEIICH.

2. Caxwun, C. I'. TIpubopsl KOHTpPOJISI COCTaBa M KAdeCcTBAa TEXHOJIOTMUYECKUX Cpel :
yuebnoe mocobue / C. I'. Caxun. — Cankr-Ilerepoypr : Jlanp, 2012. — 432 c. — ISBN
978-5-8114-1237-2. — Tekcr : anekrpoHHbIii // JIaHb : 37€KTpOHHO-OMOIMOTEUHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/4134 (mata obpamenus: 18.05.2022). — Pexxum gocTymna: ajis
aBTOPU3. I10JIb30BATEIIEH.

3. AuapeeB, C. M. [IprHIUIIBI TOCTPOCHUS U OPTaHU3AIMH KOMIUICKCOB TEXHUYECKHX
CPE/ICTB B CHCTEMax aBTOMaTrudeckoro ympaeienus. Kypc nekuuit : yueOnoe mocobue / C. M.
Amnppees. - Marauroropck : MI'TY, 2013. - 1 snextpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/11189
13/920.pdf&view=true (mara oopamenus: 14.05.2022). - MakpooObeKT. - TEKCT : 3JICKTPOHHBIH. -
Caenenus noctymnusl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. AdanacneB, A. A. Ousndeckrue OCHOBBI H3MEPCHHI U 3TAJIOHBI | yueO. mocoodue / A.A.
Adanacwes, A.A. [ToroanH. — Mocksa : UH®PA-M, 2018. — 246 ¢. — (Bsicmiee oOpa3zoBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/textbook_598da02128e609.60046688. - ISBN
978-5-16-012858-0. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/882396
(mata obparenus: 18.05.2022). — Pexxum qocTyIa: mo momucKe.

2. lumos, O. B. TexHuueckue cpelicTBa aBTOMATU3ALNY U yIIPABJICHUS | yue0. mocodue
/ O.B. lumoB. — Mocksa : UH®PA-M, 2017. — 396 c. + Jlon. marepuaisl [DIeKTPOHHBIN
pecypc; Pexxum gocryma: https://new.znanium.com]. — (Beicmiee o6pasoBanue: bakagaBpuar). -
ISBN 978-5-16-010325-9. - Texcr: DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/600381 (marta obpamenus: 18.05.2022). — Pexxum qocTyna:
TI0 TIO/IITUCKE.

B) MeToanyeckue ykazaHus:

1. Anapees, C. M. [IporpammupoBanrne MUKPOITPOIECCOPHBIX KOHTpoiutepoB SIMATIK
S7 300/400. JIabopaTtopHblit mpakTHKyM : yueoHoe nocodue / C. M. Annpees, M. 0. Ps0unkos,
T.T. Cyxonocosa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 anekrpoH. ont. auck (CD-ROM).
- 3aru. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131
351/2664.pdf&view=true (mara obpamenus: 14.05.2022). - Makpooobekt. - Tekct
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Aunpees, C. M. AnimapaTHble cpeicTBa U MTPOrpaMMHOE 00ecriedeHHe MPOMBIIIUICHHBIX
kouTposuiepoB SIMATIC S7 : yuebHOoe mocodue / C. M. Anapees, M. 10. Psouukos, E. C.
Psi6unkosa ; MI'TY. - Maraurtoropcek : [MI'TV], 2017. - 231 c. : un., cxeMmsl, Tabi., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447 pdf&view=true (mara oOpamenus: 14.05.2022). - MaxkpooObekT. - Tekcr
3JIEKTPOHHBIH. - ISBN 978-5-9967-0940-3. - Nmeercs TeYaTHBIN
anauor.https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues
/1/1514278/3447 .pdf&view=true. — MakpooOBEKT.

3. Aagpees, C. M. Pa3pabotka ynpasnstomux nporpamm B TIA PORTAL : mpaktukym /
C. M. Auapees ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). -
3aru. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514
332/3516.pdf&view=true (mata oOpamenus: 14.05.2022). - MakpooObekT. - Tekcr
2JIEKTPOHHBIN. - CBeIeHUS



https://e.lanbook.com/book/51355
https://e.lanbook.com/book/4134
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true%20
https://znanium.com/catalog/product/882396
https://znanium.com/catalog/product/600381
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true%20

noctymHbl Takxke Ha CD-ROM.

4. Annpees, C. M. IIpoexkTupoBaHue CUCTEM BU3yaJIN3allUd TEXHOJIOTUYECKUX IIPOLIECCOB
B cpene InTouch : mpaktukym / C. M. Auapees, M. 10. Psouunkos ; MI'TVY, kad. ITKuCYV. -
MaruuTtoropck, 2010. - 159 c. X WIL., CXEMBI, Ta0II. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=321.pdf&show=dcatalogues/1/10703
54/321.pdf&view=true (nara oopamenus: 14.05.2022). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH. -
Nmeercs neyaTHbI aHAJIOT.

5. Iapcynkun, b. H. IIporpammupoBaHne MHKpPOIIPOLECCOPHBIX KOHTPOJUIEPOB
Pemukxont P-130: naGopatopHbli mNpakTUKyM M0 JaucuuiuinHe "TexHWYeckue CcpencTBa
aromaruzaimu”" / B. H. Ilapcynkun, C. M. Amnzapees; MITY, Kad. npomblunieHHON
KHOEPHETHUKH M CHCTEeM yrpaBieHus. - Marautoropck : MI'TY, 2011. - 1 anekTpoH. ONT. IUCK

(CD-ROM). - 3aru. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1545.pdf&show=dcataloques/1/1124
709/1545.pdf&view=true (mara oOpamenus: 14.05.2022). - MakpooObekt. - Tekcr:

3JIEKTPOHHBIN. - CBeieHust qocTyIHbI Takke Ha CD-ROM
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r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Oﬁ.lce 2003 Ne 135 ot 17.09.2007 OeccpouHo
Professional
bpaysep Mozilla CBOOO/IHO  pacrpoCTpaHsIeMoe
Firefox 110 beceporino
BupryanbHsbiii cTeH
CHUCTEMBI
aBTOMATHHCCKOTO cBuIeTeNbCTBO Ne2013612340 O6eccpouHo
yIpaBICHUS
TEXHOJIOTHYECKUM
apamMeTpoM
FAR Manager CBOOOJIHO  PACIPOCTPAHIEMOE OECCPOYHO
7Zip CBOOOJHO PaACHPOCTPAHIEMOE 0eCcCcpoYHO
MAXIMA CBOOOJHO PaACHPOCTPAHIEMOE 06eccpoyHO

IIpodeccnonanbubie 0a3bl JAaHHBIX M MH(POPMAIHOHHBIEC CIIPABOYHBIE CHCTEMBbI
Haspanue kypca Ccbuika

ApxuB  HayuyHbIX OKypHalnoB «HamuoHanbHbIN
3JIEKTPOHHO-MH(pOpMaIoHHbIN KoHopuuymy» (HIT|https://archive.neicon.ru/xmlui/
HOUKOH)
MexayHnapoaHas pedepaTuBHas U MOJTHOTEKCTOBAs
cpaBouyHas 0a3a JaHHLIX HayuHbIX M3gaHuii|https://www.nature.com/siteindex
«Springer Nature»
MexnayHapoaHas 0a3a CHOPaBOYHBIX W3JaHUNA 110
BCEM oTpacisM 3Hanuii SpringerReference
MexnyHaponHas 0a3a HaydHbIX MaTepuUajoB B
o0nacT __ (U3MYECKUX HAYK M HMHKHUHUPHUHIA
MexnyHapoaHasi KOJIJIEKLUS HAy4YHBIX MPOTOKOJIOB
10 pa3JNYHBIM OTpacasM 3HaHuii Springer Protocols
MexyHaponHas 0a3a MOJHOTEKCTOBBIX KYpPHaJIOB
Springer Journals

http://www.springer.com/references

http://materials.springer.com/

http://www.springerprotocols.com/

http://link.springer.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=321.pdf&show=dcatalogues/1/1070354/321.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=321.pdf&show=dcatalogues/1/1070354/321.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1545.pdf&show=dcatalogues/1/1124709/1545.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1545.pdf&show=dcatalogues/1/1124709/1545.pdf&view=true%20

MexnayHnaponHass — pedepaTHBHas U
NOJHOTEKCTOBAsl __ cHpaBoYHas _ Oasa
DNEKTPOHHBIE PECypchl  OMOIMOTEKH
MI'TY nm. I'.1. HocoBa

http://scopus.com

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas TocynapeTBentasy e axvw. rsl.ru/ru/dreaders/catalogues/
oubamoreka. Karaigoru

denepanbHOE rOCYIapCTBCHHOE

O0/DKETHOE yupexnenue|URL: http://www1.fips.ru/
«DenepaLHbBIN HHCTUTYT

OnexkTpoHHass 0a3a  MEPUOIUYECKUX
m3manuii  East  View  Information
Nudopmanmonnas cucrema - EguHoe
OKHO J0CTyna K HH()OPMALMOHHLIM
ITouckoras cucrema Axangemuss Google
(Google Scholar)

https://dlib.eastview.com/

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

HanmmonanpHas
UH(POPMAIIMOHHO-aHATUTHYCCKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa —  PoccuWCKUM  MHIEKC

9 MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne JUCIHILITHHBI (MOIYJIsl)

MarepuanbHO-TEXHHUECKOE 00ecIieueHre JUCIUTUINHBI BKITIOYACT:

VYyebHble ayIUTOPUH ISl IPOBEACHUS 3aHATUN JICKIIMOHHOTO TUMa (MynpTUMeTuiiHbIe
CpeCTBa XpaHEHHsI, TIEpeIaun U IpeacTaBienus napopmanun) (aya. 437)

VY4aeOHas ayauTopus AJsl MPOBEACHUS MPAKTHUECKUX 3aHSATHIA: KOMITBIOTEPHBIA Kiacc
(TlepconansHbie KOMITbIOTEPHI ¢ maketom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B
3JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTeIbHYIO cpey yHuBepcuTeTa) (ay 448)

[Tomemenuss s caMmoctosTenbHOM  paboTel  oOydaromuxcst  (IlepconanbHbie
komieioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B 3JEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHHBepcHTeTa) (ay 448)

Y4eOHbIC ayAUTOPHH I TPYIIOBBIX M WHIWBHIYAIBHBIX KOHCYJBTAIlUH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXKYTOUHBIX KOHCYIbTalui (Jlocka, MyTbTUMETUIHBINA TIPOEKTOP, KpaH) (ay.
437)

[Tomemenne uis  XpaHeHMs M NPO(PUIAKTUYECKOTO OOCTYXKHMBaHUS y4eOHOro
ob6opynoBanus (Ctemtaxku A1 XpaHEeHUs y4eOHO-METOUYECKUN JOKYMEHTAIIIH )

YyeOHast ayTuTopus Al MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1aOOpaTOPHBIX padoT:
J1a00paTopHsi aBTOMATU3AIIMU TEXHOJIOTHUECKHUX TPOIECCOB U TMPOU3BOJACTB ( JIabopaTopHBIH
crean  «I[IpombitnenHsie  matuukud  temmeparypsl», [IAT-CK +  kommelorep ¢
npenycranoBieHHbIM [1O oT m3roToBuTeNs; 1abopaTopHblid cTeH «[IpOMBIIIIEHHBIE TaTYNKA
nmasinenusi», [IJJJI-CK + xommbioTep ¢ mnpeayctaHoBieHHbIM [IO OT HM3roTOBUTENS;
nporpaMmMmupyemblii  jorudeckuii  kontpoiuiep ITJIK-Siemens S7-300 + HOyTOyK C
npenycraHoBieHHbIM [10 oT um3roroBuTtens; nabopatopHbiii cTeHa «OCHOBBI aBTOMATHUKH,
OA-MP; nmporpaMMHupyeMbIii JOTHYECKUI KOHTPOJIIEP ¢ pacnpeseneHHoi nepudepueit Simatic
S7-400) (ayx. 450)



Ipuiaoxkenne 1

Y4eOHO-MeTOANYeCKOe 00ecTieYeHne CAMOCTOSITEeIbHON PadoThl 00y4arouXxcst

[To nuciuiuinHe «ArperaTHble KOMIUIEKCHI TEXHUYECKUX CPEJICTBY» MPEAYCMOTpPEHA
ayJUTOpHas U BHEAyIUTOPHAs CaMOCTOsTENIbHAs paboTa 00yyYaroIMXCsl.

AyIuTOpHAas CaMOCTOSTENIbHAs paboTa CTYJCHTOB MPEAIOJIAaraeT BHIIOTHEHNE
71a00paTOPHBIX pabOT U OTYET M0 MOJYYEHHBIM PE3YyJIbTaTaM, BBIIIOJIHEHUE KYPCOBOTO IIPOEKTA, a
TaKXe YCTHBIH OMPOC O MOPS/IKE BHIMOIHEHUS 1aO0PaTOPHBIX padoT, MOITy4YEHHBIM YMEHHIM U

HaBBbIKaM.

Ilpumepnsle 6onpocel 014 yCmH020 ORPOCA RO 6bINOJIHEHHBIM RPAKMUYECKUM PAdomam

Tema s1adbopaTopHoii
padoThI

Bomnpoce! 1J1s1 ycTHOT0 onpoca

1. Onpenenenue
XapaKTEPUCTHUK
TEPMODJICKTPUUECKHIX
WU3MEPUTEIIBHBIX
npeoOpasoBaresnei

Kakme  ocHOBHBIE
npeobpaszoBarenn’?
UT0 Takoe 4yBCTBUTEILHOCTh M3MEPUTEIBLHOTO TIPe0Opa3oBaTesi?
Kakue BHIBI TIOTPEIIHOCTA MCIOIB3YIOTCS JUISI OIEHKH TOYHOCTH
HM3MEPHUTEIILHOTO MpeodpaszoBarers?

Kak onpenenute HOPMHUPOBAHHOE 3HAYCHHWE BBIXOJHOTO CHTHANIA
HM3MEPHUTEIIBHOTO MpeodpaszoBares?

Kakum 00pa3oM Hpou3BOAWTCS HOPMHUPOBAHHUE BBIXOJHOTO CHTHAJIA
HM3MEPHUTEIILHOTO NpeodpaszoBarers?

XapaKTCPUCTUKU HUMCIOT HU3MCEPUTCIIBHBIC

2. UccnenoBanue
MIPOMEKYTOUHBIX
npeoOpaszoBareneit

B xakux cimydasx TpeOyeTcs HCIOIb30BaTh MOCTOBBIC H3MEPUTEITHHBIC
CXEMBI?

Kak paccunrtarh ycioBusi paBHOBECHS MOCTa?

Kak omnpenenuTs mapameTpbl MOCTOBOI'O ITpeoOpa3oBareis?

Kak BimsieT conmpoTHBIIEHHE HATPY3KH HA XapaKTEPUCTHKY MOCTOBOTO
npeobpaszoBarens?

JIJIs 9eTo MPUMEHSIOTCS TPEX- M YETHIPEX- MPOBOJIHBIC CXEMBI
MOJIKJIFOUEHUST U3MEPHUTENBHBIX TIpeoOpa3zoBaTesiell K MOCTaM
IMOCTOSTHHOT'O TOKa?

3. UccnenoBauue
pabotst AKTC B
npoiiecce padoThl
KOHTYpa
peTyIHpOBaHUS

C kakoil 1ienbro MPOU3BOANUTCS 00CIe10BaHNE 00BEKTA yIIPaBIECHUS ?
Kakumu ocHOBHBIMU ITapaMeTpaMM XapaKTepU3yeTCsl OObEKT
ynpaBieHus?

Kak BnustoT TMHAMUYeCKHE XapaKTEPUCTHUKU UCTIOIb3YyEMbIX
TEXHUUYECKUX CPEACTB Ha NIOKA3aTENM KaueCTBa MEPEXOJHBIX
nporueccoB B KOHType? Kak yuuTsIBaTh AMHAMHYECKHE
XapaKTEPUCTUKU TEXHUYECKUX CPEICTB?

[Tosicuute, GpyHKIMOHATBHOE Ha3HAYEHUE OTAEIBHBIX JIEMEHTOB
AKTC, ux MecTo B KOHTYpE PETyJINPOBAHMUS.

Kax ¢popmupyercs nHPOpMAIIMOHHBIN cUTHAN ¢ 00BEKTa
ynpasienus? [lokaxure myTb popMupoBaHus HHPOPMALTMOHHOTO
CHUTHaJIa.

Kak peanusyercs ynpasisollee Bo31€HCTBUE B KOHTYpe
perynupoBanus? [lokaxkurte myTh nepesadu U peaan3anuu
YIPAaBISIOLIETO CUTHAJA.

4. IlpoexTpoBanue
ctpyktypbl KTC
CUCTEMBI YIIPaBJICHHUS

1. [Tepeuncnure snemenThI, BXozsmue B coctaB AKTC
1a00paTOpPHOTO KOMIUIEeKca?

2. Kakue ycnoBHbIE 0003HAYCHHS UMEIOT OT/ACIIBHBIE DJIEMEHTHI
AKTC Ha cTpykTypHOU (PYHKIIMOHAIBHOM cxeme?




Tema s1abopaTopHoOi
padoThI

Bomnpocs! a1 yCTHOr0 onpoca

3. IlosicauTte GyHKIMU OTACTBHBIX AIEMEHTOB CTPYKTYPHOU CXEMBI
KOHTYpa yIpaBJIcHUA?

4. IlpuBeauTe MaTEMaTHYECKOE ONMMCAHUE PeAT3yeMOi (QyHKIHH
JUISL OTAEIIBHBIX 3JIEMEHTOB CTPYKTYPHOU CXEMBI

5. Kak 1 ¢ noOMOIIBIO KAKUX TEXHUYECKUX CPEICTB IPOU3BOJUTCS
(dbopMHpOBaHUE YIPABISAIOMINX BO3IEHCTBUI B CTPYKTYpE CUCTEMbI
ynpasJieHus?

5. UccnenoBanue

1. Kak paccuuTaTh mapameTpbl MOCTOBOIO ITpeoOpa3oBaTess C
Y4€TOM COIIPOTUBJIEHUS HArpy3KH?
2. Kak BiusieT COnpoTUBIIEHUE HATPY3KU HA BHIXOAHOW CUTHAJ

BIUSTHUS
JICTUTEIISI HAPSHKEHUS?
COTIPOTUBIICHUS
HADYSKH Ha 3. [IpuBeaure pacueTHy0 GOpPMyITy BHIXOAHOIO CUTHAJIA AETUTENs
Py HaNPSKCHUS.
XapaKTePUCTUKU
4. Yrto Takoe pacueTHbIC IKBUBAJICHTHI?
IPOMEKYTOUHBIX
. 5. Kakue BHUIIBI pacYeTHBIX 3KBUBAJICHTOB MCIIOJIB3YIOTCS JUIS
npeoOpaszoBareneit .
pacueta npeobpazoBaTelieil, IPeCTaBICHHbBIX KaK
JIBYXTIOJIFOCHUKHU?
1. Kakue Buibl moMex BOZHHUKAIOT MpU Nepeaadu
MH(GOPMAIIMOHHBIX CUTHAJIOB 10 JIMHUSAM CBSI3U?
6. UccrnenoBanue myteit | 2. Kakue npuyrHbl BOSHUKHOBEHUS TIOMIEPEUHOM nmomexu?
dbopMuUpOBaHUS TTOMEX B | 3. Kakue crmoco0Ob1 00pb0BI ¢ TIONIEPEYHON TOMEX0M
CUCTEeMax mepeaadn HCIOJIb3YIOTCS B HOPMUPYIOIIUX MpeoOpa3zoBaTensix?
MH(OPMaLIMOHHBIX 4. Kaxue npuynHbl BOSHUKHOBEHUS MPOI0JIBHON TOMEXH?
CUTHAJIOB 5. [Tepeunciure crmocodbr 60PLOBI ¢ MPOIOIBLHON TOMEXO0M?
6. [IpuBeauTe SKBUBAJIEHTHYIO CXEMBI ITPE0OpPa30BaTENS C

"M1aBarommM" S3KpaHoM

7. UccnenoBanue

M (ppoBbIX
npeoOpaszoBareneit

Kakue ocHoBHble Buabl ALIII cnionb3yroTcs B cucteMax nepeiayu
MH(POPMALIMOHHBIX CUTHAJIOB?

[Tpusenure cTpykTypy napamiensuoro AL, ALTI
MOCJIEeI0BATEIbHO MPUOIMKEHHS, IBOWHOTO HHTETPUPOBAHMS,
curma-aenbra AL

[TosicauTe nonsTue - "Bpems npeodbpazoBanus” st AL
Pacnionoxwnre n3yuvaemoie ALIII B mopsiike yBeIM4eHHsI BPEMEHU
npeoOpa3oBaHusl.

[Tpusenure cxemy LIAII. Kaxoit npunimn padotsr LIAIT?
[Tosicuute anroput™ padotsl ALII mocnenoBaTensHOrO
npubkenus, curma-aensta AL, AT gBoitHOTO
WUHTETPUPOBAHUS

8. Moy nsius CUrHaIOB
B KaHAJIaX Tepenavun
TAHHBIX

Kakne BUIbI MOYJISIIUY CUTHAJIOB UCITOJIB3YIOTCS B
MH(POPMALIMOHHBIX CHCTEMAX?

Kaxk 3aBucut yactora aMIUIMTY THOM MOAYJISIIMU HA TOYHOCTh
nepeaays HHHOPMAIIMIOHHOTO CUTHasa?

YTo Takoe CKBaXKHOCTbh UMITYJILCOB ITPH IIUPOTHO-UMITYJILCHOM
MOAYJISALUN?

Kakum 06pa3oM mpou3BOIUTCS 1EMOIYIIALINS HH(POPMALIMOHHOTO
curHana?

[TpuBenure cTpykTypHyto cxemy LIMM monynstopa

9. UccnenoBanue
CUCTEM Iepeiaun
JIAHHBIX TIPU

YeM oTiIMUaeTCss aCHHXPOHHAsS Iiepeiada CUTHAIOB OT CHHXPOHHOM?
B 4eM oTimume cucTeMbl MoCeI0BaTeIbHON CBSI3H OT
apaJuIeIbHOM?




Tema n1abopaTopHoii Bomnpocs! a1 yCTHOr0 onpoca

padoThI
IIOCJIEI0BATEIbHON Jist Kakux 1esel UCTIONb3YIOTCS CIIyKeOHbIe OUTHI TPH
ACMHXPOHHOM Mepefaun | MOoCeI0BaTeIbHON aCHHXPOHHOM nepe1ayu TaHHbIX ?
JAHHBIX Kaxk Beruncnsgercs Out yernoctu?

YTO NpoUCXOANT, €CIIN 4aCTOTHI TEHEPATOPOB IPUEMHHKA U
nepejaTuuKa CUCTEMbl aCHHXPOHHOM CBSI3H OTJIMYAIOTCS?

[TosicauTe CTPYKTYpy Kaapa coobmenus B cetu Modbus RTU?
Kakue ocHOBHBIE XapaKTEPUCTHKH IMPOTOKOJIA NIEpeAayy JTaHHBIX
Modbus RTU?

Kaxue ypoau mojeneit Bzaumoneiictsust OSI peannzoBanbl Ajis
npotokojia Modbus.

Kakune xapakTepucTuku uMeeT GU3NIeCKUil ypOBEHb.

UTo BXOAUT B KaHAJIbHBINA U MPUKIIATHON YPOBEHb MOJIEIH
B3aMMOJICHCTBHA BYX y370B poTokosna Modbus RTU

Kak npousBoautcs opranusaiiysi ynpaBlieHUsI yCTPOUCTBOM C
ucnonp3oBanue nporokona Modbus. [IpuBenure mpuMep CUCTEMBI
nepenayn, GopMathl 3alPOCOB U OTBETOB.

10. UccnenoBanue
paboThI ceTH U

HpOTOKOJ‘Ia nepez[atm
Modbus RTU

Tema u cooepocanue pegpepama

Pedepar Boinonusercs Ha Temy “iieMeHThI U GyHknuun AKTC aBromarusnpoBanHoii
cHCTeMBbI ynpaBJjeHusi». B pedepare oOyuarommecs: 10KHBI PACKPBITh CIETYIONTHE BOIPOCHI:

1. Ilony4enue napopmaum 06 00HEKTE yIpaBICHUS
2. IlpeoOpa3oBanue U KOAUPOBaHUE UH(OPMALIH
3. KoHTpoIIb 32 1IeN0CTHOCTHIO HHPOPMALTUT
4. Ilepenaua nHdOpMaIUK 10 CETSAM NEepeJadn JaHHbIX
5. Ilonp3oBarenbckuil MHTEPQEIC CHCTEMBI YIIPaBICHUS
Pedepat roroButcs nocie caMoCTOATENBHOTO U3YUYEHUS CIIEHUAIbHON JIUTEPATYPHl,
MCTOYHUKOB B CETH UHTEPHET, YUEOHBIX TOCOOUI U METOIUYECKUX MAaTEPHAIIOB.
dopma peepara MOKeET ObITH CBOOOIHAS, OHAKO MPEANOUYTEHUE OTAAETCS OMUCAHUIO
anemeHToB AKTC 1 ux pyHKIMil B nocienoBarenbHON popme, HaunHas OT CPEJICTB MOTyUEHUS
uHpopManuu, e€ 00pabOTKH U MOTYUYSHHS YIPABJISAIOIINX CUTHAJIOB U peau3aliy yIPaBIsOIUX
BozneicTBuil. Taxxe pedepar nmpeamnonaraet npumep ucnosb3zoBanus AKTC B peanbHO
aBTOMAaTU3UPOBAHHOW CUCTEME YIIPABIICHUS.

Ilpumepnvie memot Kypcoeozo npoexma

1. Pazpabotka Texunueckoi ctpykTypbl ACY TII 3amanHoro arperata win mpou3BOJICTBA

2. @opMUPOBAHUE CTPYKTYPbl KOMIUIEKCA TEXHUYECKUX VISl 3aJaHHOTO TEXHOJIOTNYECKOTO
mmporuecca

3. Pa3paboTka HHPOPMALIMOHHO — YIPABJIAIOIIEH CUCTEMBI TEXHOJIOTMYECKOT0 arperara

4. IIpoekTHpOBaHUE CUCTEMBI YIPABICHUS TEXHOJIOTUYECKUM arperaTom

5. IlpoekTHpOBaHUE CUCTEMBI YIIPaBICHUs s HU(POBOTo IBOMHMKA JUCKPETHOIO Mpoliecca
6. Pa3paboTka 3aluTHON CUCTEMBI M CUCTEMBI OJIOKMPOBOK JIJISl TETIJIOTEXHUYECKOT 0 arperara.




Mpuioxenne 2

OHEHO‘IHLIB cpeacrea AJisi MpoOBECACHUSA HpOMeH(yTOqHOﬁ aTTeCTallumn

a) HnannpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIS IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecranum:

CTpyKTYypHBI
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

IIK-1: CniocodeH onpenejaTb 00001EHHYI0 KOHIENIUIO POEKTAa U BLIOUPATH ONTUMAJIBHYIO CTPYKTYPY npoexkTupyemoii ACYTII

[K-1.1

Ompenenser HOMEHKJIATy Py
WHGOPMAIIMOHHBIX U YIPABJISIFOIINX
CHUTHAJIOB aBTOMaTI/ISI/IpOBaHHOfl
CHCTEMBI yIpaBJICHUS

TCXHOJIOTMYCCKHUM IIPOIECCCOM

TereTI/I‘leCKI/Ie BOITPOCHI

akrownE

o

o

10.
11.

12.

13.
14.

15.
16.

17.

Kaxue ocHOBHBIE XapaKTEPUCTUKN UMEIOT U3MEPUTENbHbIE IIPpeoOpa3zoBaTenn?
Hopmupyromue npeobpazosarenu. [Toarue 06 yHupUIUPOBaHHBIX CUTHAJIAX CBA3H.
[Ipeo6paszosarenu I[THH, [THT. Pe3uctopHbie npeobpazoBaTeny TOKOB U HAIIPSLDKEHUN
I'anpBaHnyeckas U30sALKA Leneld HICTOYHUKOB ¥ IPUEMHUKOB JIEKTPUYECKUX CUTHAJIOB
Krnaccugukanuus n3mMepuTenbHbIX Ipeodpa3oBarTesieil, OCHOBHbIE TUIIBI U3MEPUTEIbHBIX
npeobOpa3zopareneit

CrtpyKTypa KOHTYypa ynpaBieHHs. TeXHUUECKHUEe CPECTBA BXOASIINE B KOHTYP YIIpaBJICHUS
CTpyKTypa THIIMYHBIX MUKPOIIPOLECCOPHBIX cucTeM. DyHKIIMOHANIbHAS OpTaHU3aLMs U
QJIITOPUTM pabOThI MUKpPOIIpOLIECCOpa

XapaKTEepUCTUKH 3aIlIOMUHAIONINX yCTPOUCTB. CTPYKTypa 3allOMUHAIOLIETO YCTPONCTBA.
[TonsATHE O KOHTPOJUIEpAaX BHEIIHUX YCTPOUCTB

I'eneparopHble U3MepUTeNbHbIE TpeodpazoBaTenu. OCHOBHBIE BUbI, 00JaCTh IPUMEHEHHUS.
[Tapamerpuueckue usmepurenbHble IpeodpazoBaTenu. OCHOBHbBIE BUbI, 00IAaCTH
IIPUMEHECHHUS

Kak omnpenenutb HOPMHUPOBAaHHOE 3HAYEHHE BBIXOJHOIO CHUTHala HW3MEPHUTEIBHOTO
npeobpaszoBarens?

B kakux ciayyasix TpeOyeTcst UCIIOIb30BaTh MOCTOBBIE U3MEPUTEIbHBIE CXEMBbI?

Kak ¢dopmupyercs uHPOpManMoOHHBIH curHal ¢ oObekra ympasieHus? Ilokaxute myTh
(dhopMupoBaHus UHHOPMALIMOHHOTO CUTHATIA.

[lepeuncaure snementsl, Bxozsmue B coctaB AKTC naboparopHoro komrekca?

Kaxkue criocoOb1 60pb0BI ¢ TIONIEPEUHOM MOMEXO0H HUCTOIB3YIOTCS B HOPMUPYIOIINX
npeoOpazoBarensx?

Kaxue ocnoBnbie Buabl ALIT ncnonb3ytorcs B cuctemMax nepeadyn MHGOpMalnOHHBIX
CUTHAJIOB?




CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

18. TlosichuTe GYHKIUH OTACTBHBIX 3JIEMEHTOB CTPYKTYPHOM CXEMBI KOHTYpa yIpaBiIeHUs ?

19. Kakue BU/IbI pacyeTHBIX SKBUBAJIIEHTOB UCIOJIB3YIOTCS ISl pacueTa mpeoOpa3oBareei,
MPEACTaBICHHBIX KaK JBYXIIOJIOCHUKH?

20. [IpuBeauTe SKBUBAJICHTHYIO CXEMBI ITpeoOpa3oBartes ¢ "MIaBalomuM" 3KpaHoM

IIpakTHyeckne 3aJaHusI H BONPOCHI

1. Jns mzonupyromiero ycumurenss HCPL-7510 pekoMeH1oBaHHBIHN rana3oH BXOTHBIX
Hanpspkenuit -0.2 B < Vin < 0.2 B. JIuamna3zoH BXOJHBIX HAMPSKEHUN, COOTBETCTBYIOIIHUM MTOJTHOMY
pa3maxy BbixogHoro HanpspkeHuss HCPL-7510 u nonnoi mkane ALIT mukpokonTposiepa -0.25 B <
V <0.25 B. Onpenenure 3HaueHue, noinydeHHoe Ha Boixoze 10-paspsanoro AL nns BxogHOrO
HaMpsHKeHUs u3oupyomero yeunurens Vin = -0.2 B.

2.  Yemy paBeH (azoBsiii ciBur Mexy curaanamu Uref u Usin cHHYCHO-KOCHHYCHOTO
BpalarIerocs Tpancopmaropa rnpu UsMEHeHHH yria moBopota potopa ot 180 go 270 rpamycos?

3.  HukpemenTHbIi natauk popmupyet 60 HMITyIbCOB HA 000POT. B maHenn nHauKamu
HCIOJIb3YETCS MPSAMOM METOT U3MEpeHUst 4acToThl. KakuM noimkeH ObITh HHTEpBaN u3MepeHus Tusm,
YTOOBI MMOJTy4eHHOE 3HAUYE€HHE COOTBETCTBOBAJIO YACTOTE BPAIICHUS B 000POTaX B MHUHYTY?

4.  3oHa cpabateiBaHus GoroznekTpuueckoro natunka tuna D BBO-M18-76K-5111-CA Ha
cranapTHbIi 00beKT 10—400 mm. Kakoit Oyner 30Ha cpabaTbiBaHus 17151 00BEKTa U3 YEPHOTO
MaToBOT0 KapToHa?

5.  Ecam 30Ha cpabaThIiBaHWs UHIYKTUBHOTO IaTYMKA HA CTAHJAPTHBIM OOBEKT COCTABIISIET 2 MM.
Kak n3menuTcs 30Ha cpabaTbIBaHUS Ha 0OBEKT OOJbIIeH miomau?

6. PeammsyiiTe peneitHyto cxemy AJis IOTUIECKON QPyHKIUN Y=X1*X2+X3*X4

7. IlpousBenuTe pacyeT MOTrPeIHOCTH NepeJaun B TOKOBOM CHCTEME Mepejaul HeIPEPhIBHOTO

CHTHANA, ecIy JUTMHA Kabens 10 KM, yelbHOe COMpoTHRIeHNE yTeukn Ro=107 oM.

8. Paccunrtath mapameTpsl HlealIbHOT0 HopMUpYyolero npeodpasosarens [THH, st nonyuenus

BbIX01HOTO curHaia 0-10 B pu paboTe COBMECTHO ¢ TEPMOIJIEKTPUIESCKIM IpeoOpa3oBareieM

rpagyupoBku TIIP (B) B nuanaszone 300 — 1600 C.

9. B cooTBeTCTBHHU CO CXEMOU MPUBECTH HOopMyIIbI It pacdera Ex. ConpoTuBIeHHEM JIMHUH CBS3U

npeHedpeyb




CTpyKTypHBIi
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

A
R1 R? TIM

R Ri

RT

10. Ilpoussectu pacuer aenurtens HanpsokeHrne UBx=10B na UBbix=1 B ¢ yuerom BausiHUA
conpotusienus Harpy3ky Ru=50 om. Conpotusnenust R1 u R2 BrIOpaTh UCX0/51 U3 MAKCUMAJILHOTO
TOKa MOTpeOIsieMoro OT ucTouHuka curana Imax=0,02 A.




CTpyKTypHBIi

[1nanupyemble pe3ynbTaThbl

JJIEMEHT OueHouHble CpeCTBA
00yueHus
KOMIIETEHIINH
Oo—
I:Ql Imax
UBX | I
Ry
R>
UBbIX
O
[1K-1.2 Boibupaer ontumanbHyio cTpykTypy| Teopermdeckue Bonmpochl

ACY TII ¢ yuerom TpeOOBaHUN K|
HCIO0JIb3yeMOMY 00€CIIeYeHUIO

1. Yro Takoe sTasnionHas mojenb kommyHukauii OSI? Kakue yposau monenu OSI ucnonb3ytorcs
B IIPOTOKOJIAX MPOMBIIIIEHHBIX CETEN?

2. Kaxue npenMyIecTBa JaeT UCTIOIH30BAHUE MMPOMBIIUICHHBIX CETEH B CHCTEMax YIpaBIICHHS

3. Jlas kakux 1eneil uCrnosb3yrTcs HOBTOPUTENHU?

4. Kakue OCHOBHBIE 2JIEMEHTHI UMeeT cucTeMa mpoektupoanust HMI nns maneneit oneparopa?

5. TlosicHuTe Ha3HAYCHMS U XapaKTEPUCTUKHU MPOMBINUIEHHBIX ceTeil Tuna MODBUS

6. Kaxue npoMbIIIICHHBIE CETH NIEPEAaYy JaHHBIX UCTIONB3YIOTCS C TPUOOPAMH ITOJIEBOTO YPOBHS?
[IpuBenuTe npuMep TEXHUYECKON peaTn3alliy TaKuX CeTei?

IIpakTHYeckne BONPOCHI M 32 JaHUA

1. Kakoif mopsmoxk pa3paboTKM MporpaMMmbl  YEIOBEKO-MAIIMHHOTO HHTepdeiica mpu
WCIOJIb30BaHUU TIaHelNel oneparopa?

2. Yto moHUMaeTcs Mo TePMHHOM «KoH(purypupoBanue [TJTK»?

3. Kakume BuABl NPOMEKYTOUHBIX MpeoOpa3oBaTeNneil HUCHONB3YIOTCS Ui TMOIAKIIOYCHUS
MapaMeTPUIEeCKUX JaTIUKOB?

4. Kakue OCHOBHBIE IIar'M CO3/IaHUs MPOEKTa yrpasJisitonien cucremsl Ha [1JIK?




CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

5. Tlosicuure, kakue GYHKIMH BBIIOJIHSIIOT MOAYJIM aHajorooro BBoja? IlpuBeaute cTpykTypy
MO/1yJIsl aHaJIOTOBOI'O BBOJA.
6. Kak peanusyercs koHGUTYpHUpOBaHUE U HACTPOIKA MAHEJIN OorepaTopa
7. 3anumuTe Kaap 3arnpoca u orBera Ha 3anpoc B cett ModBus RTU mpu nepegaun cByX ciioB
nHpopmaruu ¢ ALIT B cOOTBETCTBHH CO CTPYKTYPOit

|- MNopava -l

| napa * H |
XonopgHasa [opAyan

| BOAa BOAa |

| B— —> |

| TennoBon NyHKT |
[atumk [atumk

| Temnepatypbl TemnepaTypbl |

| BoApl (0..100 C) Boapl (0..150 C) |

| |

B MHbOPMaLMOHHYIO CUCTEMY KOHTPOJISl TEMJIOBOrO MYHKTa

8. [Ipoussenute pacmudpoBky kaapa coobuenus B cetu ModBus RTU? kotopoe npezacrasiser co6oi
OTBET Ha 3aIpocC

ADU
|

Appec Kon-o 6ant
yCTpoiicraa Koa dyHKuum AaHHbIX JaHHble 1 [aHHble 2 CRC
| 05 | 04 | 04 | 04 7F | 8D 68 | 85 01 |

I
PDU

3. J171s cucTeMbl yIpaBiIeHUs MAaHUITYJIATOPOM CPOpPMUPYITE KOMaHly Ha MIEPEeCTaHOBKY MEXaHU3Ma,
eciu

A ipec Begomoro ycrpoiictBa — 0x0A




CrpyKTypHBIi
[Inanupyemsblie pe3ysibTaThl
3JIEMEHT OueHouHbIE CpeACTBA
00yueHus
KOMIIETCHIINHU
Kon ¢hynakuum (uteHue 1aHHbIX uX peructpa) — 0xOF
Anpec peructpa — 0x0068
Uucio peructpos 3anucu — 0x0002
KonmuecTBo 6aiiT nanubix— 0x04
/lannabie 1 — 0x1388 (50 %)
Jlarabie 2 — 0x2710 (100 %)
Kontposbaast cymma (CRC) — 0x0159
CTpyKTypa CUCTEMBI yIIpaBICHUS
¥ X
\
KoHTponnep
MaHUNyNATOpPa
] (YnpaBnenue
nonoXeHuem)
Perunctp 104 :: Peructp 105
KoHTponnep Modbus
(semomoe ycTpoiictBo «——CeTb ModBus—» (Egz;ﬁjenenjgm;if:;) <> nPL,
Ne10)
[1K-1.3 Pa3zpabarbpiBaeT TeXHHUYECKOE TeopeTnyeckue BONpPOCHI
3a/laHue Ha pa3paboTKy MPOeKTa 1. Kakue 3neMeHTBI CUCTEMBI YIIPaBJICHUS BXOJAT B COCTAB KOMIUJIEKCA TEXHUYECKHUX CPEICTB?
ACY TII Kakyto cTpyKkTypy HUMEET KOMIUIEKC TEXHUYECKUX CPECTB ISl pa3padaThiBaéMO CUCTEMBI?
2. Kakue TeXHUUYECKHE CPEICTBA PEATU3YIOT YPOBEHb yIPABICHHUS?
3. Uro Takoe rocyaapcTBeHHas cucrema nmpruoopos? [TosicHUTe OCHOBHEIE pa3/ieiibl KajaacTpa?
4. Kakoii mpUHIIHUIT TTOJI0KEH B (POPMUPOBAHUE CTPYKTYPhI TEXHUYECKUX CPEICTB
ABTOMATHU3MPOBAHHOW CUCTEMBI YIIPABICHUS?




CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl
00yueHus

OueHouHble CpeCTBA

5. Kakue ¢pyHKIMM peanus3yroTcs MaHeIs MU oreparopa?

6. Kakwue cTpyKTypbl BEpXHEr0 YPOBHS YIIPABICHHS PEaTU3yIOTCS B
HMH(GOPMALMOHHO-YIIPABJISAIOIINX KOMIUIEKcax?

7. KaxkoB cocraB uzMepsieMbIx U perynupyembix Beandaud ['CI1?

8. C kakoil 11enblo co3jaBaach roCyJapCTBEHHAs CUCTEMa PUOOPOB U CPEJICTB aBTOMATU3ALUH?

9. KakoBa CyTh NpUHIIMIIA arperaTUPOBaAHUS?

10. Kakue cy1ecTBy0T BUAbl COBMECTUMOCTHU?

11. Ha xakue rpynmsl pa3aensitor Texauaeckue cpencrsa ['CII mo pyHkimonansHoMy npu3Haky?

12. Kakue ycnoBHble 0003HaueHUs UMeroT oTienbHble a1eMeHThl AKTC Ha cTpykTypHOi
(GyHKIMOHATBHOHN cxeme?

13. Kak npou3BoUTCS MOJKIOUYEHUS UCTIOJIHUTEIbHBIX YCTPOHCTB K MOAYJISIM BBIBOAA
YIPaBJISIOLIET0 KOHTpoJLiepa’?

14. Kak npou3BOIUTCS B3aUMOICHCTBHE MEX/Y OTJEJIbHBIMU TEXHUUECKUMHU CPEJCTBAMU B
cucreme?

15. Kak npou3BOUTCs MOJKIOYEHNE TUCKPETHBIX TaTYMKOB K IU(PPOBBIM MOAYJIIM
YIPaBJISIOLIEr0 KOHTPOILIEpa

16. Kakue TexHHUUECKHE CPENICTBA PEATU3YIOT YPOBEHb yIIPaBICHUS?

17. IlpuBeauTte cxeMy BHEIIHUX COSAMHEHUN TUCKPETHBIX AaT4yuKoB. Kakas ocoOeHHOCTh
MOJKJIFOYEHUS AUCKPETHBIX JAaTYMKOB K yCTPOMCTBAM JUCKPETHOIO BBOAA?

18. IlpuBeanTe cxeMy BHEITHUX COCAMHEHUH TUCKPETHBIX NCIIOJHUTENBHBIX YCTpoicTB. Kakas
0COOEHHOCTh

19. Kak ocyIecTBIisieTcst peryInpoBaHie CKOPOCTH MCTIOIHUTEFHBIX MEXaHU3MOB C
JEKTPUYECKUM JIBUTaTENIEM ITOCTOSSHHOIO TOKA M ACHHXPOHHBIM IIEPEMEHHOIO TOKa?
[IpuBeauTte npuMep peryaupoBaHusi CKOPOCTH MOAKIIOUEHHUS JUCKPETHBIX HArPy30K K
YCTPOMCTBAaM JUCKPETHOIO BbIBOJIA?

20. Kak opranmu3yeTcs ralbBaHMUECKasi pa3Bs3Ka CUTHAJIOB B MOJIYJISIX aHAJIOTOBOTO BBOJIA —
BbIBOJIA?

21. Yro Takoe rocynapcTBeHHas cucreMa mpuoopoB? [losicHuTe OCHOBHBIE pa3aesbl KagacTpa?

HpaKanecm/le 3a/IaHUA U BOIIPOCHI
1. OHpe,Z[CJ'II/ITC COCTaB KOMIIJICKCA TCXHUYCCKUX CPECACTB 110 q)YHKHHOHaHLHOﬁ CXCMC




CTpyKTYpHBIH
PYKTYP [Lnmanupyembie pe3ysibTaThbl
3JIEMEHT 0GVHeHIS OueHouHbIE CpeACTBA
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2. OnpenenuTe COCTaB TEXHUUECKUX CPEACTB MO CTPYKTYPHOU cXeMe KOHTypa
OOGbeKT ynpaBneHust
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0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMWSL:

HpOMe)KYTO‘-IHaH arTecranusd 110 AUCLHUIIIINHC ((Al"peFaTHBIe KOMIIIICKChI TCXHUYCCKHUX
CPEICTB» BKIIIOYACT TEOPETUUECKUE BOMIPOCHI, TIO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHHS
O6y‘-IaIOH_[I/IMI/ICSI 3HaHI/II71, N NPAKTUYCCKHUC 3a/laHNs, BBIABJIAIOIIHUEC CTCIICHD C(i)OpMI/IpOBaHHOCTI/I
YMEHHUH U BIIAJICHUH, TPOBOAUTCS B hopMe dK3aMeHa U B HhOpME BBITOTHECHHS M 3aIUThI
KypCOBO# paboTBHI.

DK3aMeH 10 JaHHOW JUCHUILIMHE IPOBOIUTCS B YCTHOH (popMe 10 IK3aMEHAMOHHBIM
Ousieram, KaXIblil U3 KOTOPBIX BKIIFOYACT 2 TEOPETHYECKUX BOIPOCA U OJHO MPAKTUIECKOE
3a/IaHHe.

IToxka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIH4YHO» (5 6aJuIoB) — 00y4arONiics JeMOHCTPUPYET BRICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIyOOKOe 3HaHUe
y4eOHOTo MaTepuraa, CBOOOTHO BBIITOIHSAET MPAKTUYECKHE 3aJJaHNs, CBOOOHO OMEPUPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYalIUSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0po1uo» (4 6amna) — o0y4aronuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIEC 3HAHUS, YMEHUS OCBOCHBI, HO IOITYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYTHEHUS TIPU aHATUTHYECKUX OTIEPALHAX, IEpeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OIICHKY «YJA0BJETBOPHUTEIbHO» (3 Oaiuia) — 00y4aromuics 1eMOHCTPUPYET
MOPOTOBBIN YpPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHI: B X0/1€ KOHTPOJIBHBIX MEPOIPHUITHIA
JIOITYCKAIOTCS OIIUOKH, TIPOSIBIISIETCS] OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB,
00y4aroIIniicsl UCTIBITHIBAECT 3HAYUTEINIbHBIEC 3aTPyIHEHUS IPU ONIEPUPOBAHUYN 3HAHUSMU U
YMEHHSAMH IPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIBLHO» (2 6aiia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHIecKoro MaTepuaa, JOIMyCcKaeT CyIIeCTBEHHBIC OMTUOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTYaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/10BJIeTBOPUTEIbHO» (1 0amr) — o0ydaromuiicss He MOKET MOKa3aTh
3HaHMS Ha YPOBHE BOCIIPOU3BEACHUS U 00BSICHEHHS HHPOPMAIINH, HE MOXKET MOKa3aTh
WHTEJUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

IToxa3zarenu u KPUTEPUHU OLICHUBAHUA KYPCOBOI'0O NMpoeKTa:

— Ha OLEHKY «omauuno» (5 ©0amioB) — B paboTe TOIHOCTBIO PACKPHITO
TEOPETUYECKOe COJIEp)KaHWE TEMbI, JaH aHallu3 JCHCTBYIONMIEH TPAKTUKE, COJEPIKUTCS
TBOPUYECKUN MOAXOJ K pEIIeHHI0 MpoOieM, clenaHbl 0O0OCHOBAaHHBIC MPEANIOKEHUS, MPOEKT
0(OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMH rOCYAAPCTBEHHBIX U OTPACIICBBIX CTAHIAPTOB, HA BCE
BOMPOCHI CTYJEHT Jlall apryMEHTHPOBAHHBIE OTBETHI, MMPOSIBUB TBOPUYECKUE CIOCOOHOCTH, KaK B
MMOHMMAHHUU BOTIPOCOB, TaK U B U3JI0KEHUH OTBETOB.

— Ha OIICHKY «xopouto» (4 Oanna) — B paboTe cojiepKaHue U3JI0KEHO Ha BHICOKOM
TEOPETUYECKOM YpPOBHE, NPABWIBHO C(HOPMYIHPOBAHBI BBIBOJBI, MPOEKT O(GOpMIICH B
COOTBETCTBUHM C TPEOOBAHUSAMHU TOCYJAPCTBEHHBIX M OTPACIEBBIX CTAHAAPTOB, MPEIIOKEHUS
NPECTaBISIIOT MHTEPEC, HO HEJAOCTATOYHO YOCIWTEIhbHO apryMEHTHPOBAHBI, Ha BCE BOIPOCHI
CTYZCHT J1aJl IPaBUJIbHbIE OTBETHI.

— Ha OIICHKY «y0dosremseopumenvroy» (3 0amia) — K paboTe UMEIOTCS 3aMeYaHusl 110
COJIepKaHUI0, M0 TIIyOUHE MPOBEICHHOTO MCCIECIOBAHMS, TIPOEKT OPOPMIICH C COOJIIOICHNEM He
BCEX TOCYJIAPCTBEHHBIX M OTPACIIEBBIX CTAHIAPTOB, IPOEKT JIOJIOKEH HEyOSTUTEIIbHO, HE Ha BCE
MpeI0KEHHBIE BOMPOCHI JaHbBI YIOBICTBOPUTEIHHBIC OTBETHI.

Ha OIICHKY «HeydosriemeopumenvbHo» (2 6alIoB) — KypcoBas paboTa He opopmieHa B
COOTBETCTBUU C TPEOOBAHUSIMHU TOCYNIaPCTBEHHBIX U OTPACIIEBBIX CTAHAAPTOB, HE MIPOIIIEI



poLeAypY HOPMOKOHTPOJIS, paboTa A0JI0KEeHa HEYyOeIUTENbHO, HETOCIEI0BATENbHO,
HEJIOTUYHO, OTBETHI Ha MOCTABJICHHBIE BOMPOCHI MPAKTUYECKU OTCYTCTBYIOT.





