Munucreperso Hayku u BeIcIIero obpaszoBanus Poccuiickoii Denepanuu
denepansHoe rocynapcTBeHHOE GI0mKETHOE 0bpa3oBaTeIbHOE yUpeK IeHHe
BBICIIETO 0Opa3oBaHus
«Kypranckuii rocy napctBenHsrit YHHBEPCHTET»

(KTY)

Kadenpa «Asromaruzarus IPOM3BOACTBEHHBIX MIPOLIECCOBY

Pexrop

2020 r.

PaGouas nporpamma Y4eOHOH AUCIUTLTHHBI
ITPOMBIIJIEHHBIE JIOKAJIBHBIE CETH

obpazoBarensHoii IIpOrpaMMBEI BBICIIIETO 06pa3oBaHus —
IporpaMme! Gakanaspuara

15.03.04 — ABTOMaTH3auMs TEXHOJIOTHYECKHX MPOLeCcCoB H NMPOH3BOACTB
Hanpasnennocts:

ABTOMAaTH3aUHS TeXHOMOrHYeCKIX NIpoueccoB H MPOU3BOACTB
(B MalIHHOCTPOeHHH)

®opmsI 06yueHHS: OYHas, 3a04Has

Kyprau 2020



- VLA 3209HOH (opmer 00ydeHHs «28y aBrycra 2020 ropa.

Paboyag IporpamMma  nmucrummmgyg omobpena ma 3acelaHuu  Kactenprr
«ABTOMaTH3aIHs IIPOM3BOACTBEHHBIX IIponeccoBy «28y aBrycra 2020 ropa,
IpoTOKOJT Ne ],

Pa6ouyro IIporpamMmy cocragujyy
HIOLCHT, KaHA. TeXH Hayk

oo
%74/’ H.B. C6ponos

Cornacosano:

& » 7
3aBenyromuit Kagenpoii 27
«ABTOMaTH3aIHs [IPOU3BOICTBEHHBIX IporLeccoBy, T
AOLEHT, KaH/I. TeXH Hayk < — /7,{3* E.K. Kapmos

Crenumanucr mo y4eOHo-MeTonuueckoit
pabore y4eOHO-MeTomuYeckoro oTxena (




1. OFBEM JUCIHUILIMHBI
Beero: 3 3auéTtHEIX equnumE! Tpynoémkocta (108 akamemuueckix JacoB)

Ovunas dopma obyuenns

Bun y4eGHott paGoTs Ha Bcro muc- Cemectp

LUIITHHY 7

AyauTopHsie 3auaTHS (KOHTaKTHAS paGoTa ¢ npe- 32 32

1IoIaBaTejieM), BCEro 4acon

B TOM 4ucie:

Jlexnun 16 16

JlaGopaTopusle paGoTei 16 16

IpaxTiyeckue 3ausaTus - -

CamocrosTenbnas paboTa, Bcero 4acos B Tom 76 76

qicie:

Hoaroroska k 3auery 18 18

Jpyrue Bue1 camocToaTembHOR paboTer 58

Bua npomeskyrounoii ATTeCTAIUH l 3auér

Obwmas TpyroemMKoCTH AHCHHIINELL 1 108

TPYAOEMKOCTH I10 ceMecTpam:

3aounas popma 06yuenus
Bun yueGHoit pa6oTsr Ha Bcio muc-
LAY

AyIHTOpDHbIE 3aHATHS (xonTaxkTHAs paboTa ¢ npe-
NoaBaTeJIeM), BCEro 4Yacon

B TOM 4HCJIE:

JlaGopatopusie paGore:
IpakTuyeckue 3ansarms
Camocronrennnas paboTa, Bcero uacos B Tom
qHcie:
Iloaroroska KoHTpOMBHOH paboTel
Ilogroroska k savery
Jpyrue BugB! camMocTosTebROM paboTk!
Bua npomesxyroumnoii ATTeCTALHH

Oﬁlllaﬂ TPYA0EeMKOCTEH AHCHMIIIHHBI 1
TPYA0EMKOCTE 110 cemMecTpam:

|




2. MECTO I[I/ICHI/IHJII/IEJBI
B CTPYKTYPE OBPA30OBATEJIBHOI IIPOI'PAMMBI

Mucuummmua «IIpoMEIIIEH b TOKaTBHEIE CeTH» OTHOCHTCS K BAPHATHUBHOM
uacTh 6iioka B1. Sensiercs auctummnoii mo BbIOOpY 00yuaromierocs.

W3yvenue mucnurmmumns: Gasupyercs Ha pesynsratax obyuenns, cdopmupo-
BaHHBIX [PH U3YYCHUM CISAYIOINX JUCIUIINAH:

- Qusuka;

- DNEKTPOTEXHHKA U 51eKTpOHHKa;

- BeraucnurensHele ManmHbL, cucTemsl 1 ceTy;

- Texunveckue cpencraa aBTOMAaTH3alNY;

- ABTOMATH3aLHsl TEXHONIOTHYECKHX NIPOLIECCOB U MPOU3BOJCTB.

Pesynerater o6ydenus mo mmcimmame HEOOXOMUMBI IS M3yweHHS AUCIH-
TUTHHBL BapHATHBHOH 4acT «IIpoekTuposanue 4BTOMAaTU3UPOBAHHEIX CHCTEM», a
TaKKe B [OCIENYIOIIEeH HHXXEHEPHOH NesSTeNbHOCTH IpY NIPOEKTHPOBAHUH CPENICTB U
CHCTeM aBTOMATH3ALHH.

TpebGoBanus x BxoxHbIM SHAHUAM, YMCHHSAM, HABBIKAM M KOMIIETCHIIHSM:

- 3HaHUE OCHOBHBIX NPUHLMIIOB aBTOMATH3ALHH TEXHOJIOTHYECKHX MPOLECCOB
H [POM3BOJCTB, apXHTEKTYPHI JTOKATBHBIX CHCTEM YUPABJICHUA U aBTOMATH3HPOBAH-
HbIX CHCTEM yIIPABNEHHS TEXHOTOIHYECKHMHU O0BEKTAMH, COBPEMEHHOTO TeXHHye-

CTEM YNPaBJICHHS, METOIUKH €TI0 BHIGOpa;
- YMEHHE BBIOHpATh COBpEMEHHbIE TCXHHYECKHE M TPOrpaMMHBIE CpejcTBa
IIpH NIPOEKTHPOBAHHH CHCTEM JIOKAIBHOM ABTOMATHKH, HACTPauBaTh, PEryIHPOBATE

HBIX CPE/ICTB YNpaBIIeHHUS;
- Blla/leHHe HaBBbIKAaMH paGoTHI 1Mo 4BTOMATH3AIHY TEXHOJOTHYESCKHX Iporec-

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHHSI

Lensio ocBoenns mucrummmss «IIpombInieHHbIE TOKATBHBIE ceTiy ABNIseTCH
TIoy4eHue 1po(hecCHOHaTBHEIX 3HA M 1 npuoOpeTenHe yMeHuit B oGiacTy coBpe-
MEHHBIX TIPOMBILIIEHHBIX JTOKABHBIX CETei.

3amauamu QECHUMIHELL ABIIAIOTCA: U3y4Y€HHE NPHHLHIOB TIOCTPOEHHS, apXu-

TPOTPaMMHOro 00ecreYenns yKasaHHEIX ceTeis.
Komnerennumu, (Gopmupyembre B PE3yJIbTaTe OCBOSHHSA TUCIIUIIHHEL:
- CIOCOGHOCTH BBITIONHATE PaboTEI Mo aBTOMATH3AIMH TEXHOJIOTUYECKHUX Hpo-
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KOHTPOJISl, AUArHOCTHKH, UCTILITAHHHA U yHpaBieHuHs IIPOIIECCAMH, JKH3HEHHBIM IIHK-
JIOM NPORYKUMH 1 ee KauecTBoM (ITK-8).

B pesynsrare H3YHeHHS NUCLUIUTHHBI 00y4arouiics omKeH:

- 3HATb apXHMTEKTYPY COBPEMEHHBIX MPOMBILILICHHBIX JIOKaNBHEIX CeTel, MX
XapaKTEPUCTHKH U O0JIACTH MIPUMEHEHHS;

- 3HaTk TEXHHUYIECKOE, NPOrPaMMHOE U alrOPHTMHYECKOE obecreyeHne 0CHOB-
HBIX BH/I0B [IPOMBIIUICHHBIX JIOKAIBHBIX CETEl;

- YMETE BBIOHMPATh COBPEMEHHBIE TeXHHYECKHE CPeICTBa IIPOMBIIIIIEHHBIX JIO-
KaJIbHBIX CETel;

= YMETE BBLINOJIHATE KOH(QHUIYPUPOBAHHE U HACTPOHKY OCHOBHBIX BHIIOB po-
MBILICHHBIX JIOKAIBHBIX CETe;

- BIIANIETh HABBIKAMH OPTaHM3allUd Mepeayd NAHHEIX MEXIy yCTpOHCTBAMU
ABTOMaTH3HPOBAHHBIX CHCTEM YIIPABICHHS TCXHOJOTHYECKMMH MPOLIECCAMH HA OC-
HOBC NPUMEHEHHSI IPOMBIIUIEHHBIX JIOKAIbHBIX ceTelt;

- BJANIeTh HABBIKAMH 110 KOH(GUIYPHPOBAHUIO M HaCTPOHKe OCHOBHEIX BHIOB
NPOMBILIEHHBIX JIOKAJIBHBIX CeTel.

4. COAEPXKAHUE JUCIHATITIINHBI
4.1. YyebHo-TeMaTHYecKHii MJIAH

Ounas dopma obyuenus

Koanuecrso yacon
Homep KOHTAKTHOH paboTsI ¢ npemogaBaTeem
Pybex |paspena -
Y P g TEMBI IIpaxrTyy. Iaogpa
TeMbI Jexuuun TOpHbIE
3AHATHA
paboTel

Hanmenoanue pasnena,

1 BBenenne 1
OcHOBHEIE MPHHIMUMTE! opranu-
3allHd  IPOMBIIIEHHBIX  JIO-
5 KalpHBIX CeTed B cucTemax
aBTOMATH3aMU TEXHOJOTHYe-
PyGex 1 CKHX MpOIECCOB M  mpomus-
BOJICTB
Texuuueckoe u NporpaMMHOe
3 obecreyeHHe POMBIIICHHELX
JIOKQJIbHBIX CeTeH
Py6exupli kouTpos No 1
_ Ilpomeiniennste  noxansnoe
4 CCTH HMIXKHETO YPOBHSI aBTOMA-
TH3AIHH
Kontponnepurie  noxansapie
ceth Modbus, Profibus, po-
MblIIeHHENE Ethernet
Ipumepst  opranuzanun po-
6 MBIIIICHHBIX JIOKAJIBHEIX ceTeil
B CHCTEMax aBTOMATH3AIl[MH B
MaIIHHOCTPOECHHH

W

PyGex 2




| PyGexcupiii KOHTpoJIb No 2

%

Bcero:

16

16

3aounas gopma obyuenns

KoanyectBo uacop

—

oMme KOHTAKTHOI1 paloThI ¢ mpenogaBaTeemM

Hakep HaumenoBanue pazneia, P JIaG
paszgeia, abopa-
TEMBI Ty Hpakruy. e Sl

R 3aHATHS P
padoThI

1 Beenenune 0,5 - -

OcHOBHBIE  MPHHLHIIEI OpraHU3aIHu
5 TMPOMBIIIIEHHBIX JIOKATHHEIX CETEH B CH- 0.5 ) 3
>

CTEeMaxX aBTOMATH3AIMH TEXHOIOTHYe-
CKHX TPOIIECCOB U IIPOU3BONICTB
Texuuueckoe u IIporpaMMHoe obecrieye-
HHUE IIPOMBIIUIEHHBIX JIOKAIBHEIX ceTei
IlpomsIenssle noKanbHbE ceth HHX-
HEro YpOBHS aBTOMATH3ALHH
Konrponnepurie JIOKaJIbHBIE ceTu
3 Modbus,  Profibus, IIPOMBIIIICHHBIH 1 - 4
Ethernet

[IpuMepsr opranusanum NPOMBIIUIEHHBIX
6 JIOKQTBHBIX CeTeH B CHCTEMAaX aBTOMATH- - - -
3aUHH B MAITMHOCTPOEHHH

Bcero: 2 - 8

4.2. Conep:ranne JeKUHOHHBIX 3aHATHI

Tema 1. Beeoenue
Llenu u 3anaun nucuumIHHELL OcHoBHbIE HOHSTHS H onpeznenenus. Pons mpo-
MBILITEHHBIX JOKaNbHBIX CeTelf B peruennn 3a/lad aBTOMATH3alHU U yIIPaBIECHUS B
COBPEMEHHOM IPOMBIIIEHHOM TIPOU3BOJICTRE.

Tema 2. OCH08HM€ nRpuUHyunbL opzaHuzauuu RpomoluieHHbIX JIOKAIbHbIX cemel] ¢
cucmemax aemomammauuu MexXHo10zuuecKkux Rpoueccoes u npouseoocme
Knaccmbmcaun.q H OCHOBHBbIE XapaKTEePUCTUKH IPOMBIIIEHHBIX JIOKaJIbHBIX

HBIX CETX.

Tema 3. Texnuueckoe u npocpammnoe ovecneuenue npompininennpx
JIOKAIbHbIX cemerl
Du3HdecKHe KaHAJbI HEPEeady TaHHBIX B MPOMBIILIEHHEIX JIOKQIIEHBIX CETSIX.
OcHoBHbIe anmaparHbe CPeACTBa NPOMBINUIEHHBIX CeTeli: KOMMYTaTOpbI, Mapuipy-
TH34aTOPbI, MMOBTOPHUTENH, KOHLIEeHTpaTopel. OcHOBHEIE HHTEp(ENCHl U MPOTOKOIIEI



[IepeNiaYy NaHHBIX JIOKAIBHBIX CETelf: RS-232, RS-422, RS-485. IIpeo6pasoarenn
HHTEpdeiicoB.

Tema 4. Hpomuiwnennsie nokansupie cemu HuvicHezo yposns asmomamuzayuu
CeHcopHble npoMsImTeHHbEe ceTh. Cerp ASI: TOIIONOTHSI, XapaKTePUCTUKH U
chepa npumeneHus. HART-nporoko: MHTep(eiic «ToKoBast meTsy, XapaKTepUCTH-
KU U cepa npuMeHeH s,

Tema 5. Koumponnepuuie noxansuvie cemu Modbus, Profibus,
npomvtuinennotii Ethernet
lpomeimnennas nokansmas cers Modbus: dusmueckui, KaHaIbHEIR W mpuy-
KIanHo# ypoBHH. [IpoMbinmiennas JIoOKallbHass ceTh Profibus u ee MOJUpHKaLHH.
QusnuecKkuil, KaHATBHbIH 1 TIPHKTIaNHOM ypoBHH ceTn Profibus, IMTapamertps u apxu-
TEKTypa CeTH IPOMEBINLIeHHbIH Ethernet.

Tema 6. Hpumepu: OPeAHUSAUUN RPOMBIINCHHVIX NOKANBHBIX Cemeii ¢ cucmemax

aemomamusauuu 6 Mamuuocmpoenuu
CpaBHHTeHBHaH XapakTepUCTHKa OCHOBHBIX OPOMBILLUIEHHBIX JIOKaJIbHEIX ce-

. 4.3. JIaGopaTopHbie 3ansTHS

HaumenoBanne
pa3neia,
TEMBI

Hopmarus BpeMeHH, Jac.

Ounas 3aounasn

Homep
pa3gena,
TeMblI

HanmenoBanue JaboparopHoii
paboTnI

Texuuueckoe u
IIPOrpaMMHoOe
obecneyenue mpo-
MBIIIEHHBIX J10-
K&JIBHEIX ceTeii
Kourposepusie
JIOKaJIbHEIE CeTH
Modbus, Profibus,
NPOMBIITIEHHBIH
Ethiernet

Kouurypuposarue OPC cepsepa

Py6exnpri KOHTpOIE Ne |

H3yuenne npunnumos OpraHH3anuK
1 paboThl IPOMBIILIEHHOH JIOKaJIb-
HOH{ CeTH Ha OCHOBe MPOTOKOIA
Modbus RTU

Hccenenopanne PaboTHI TpoMBiII-
JICHHOH CETH TIepesayn TaHHbLX ¢
HCIIONIE30BAHHEM IIPOTOKONA

Modbus TCP
PyGeskHbrit KoHTPOID Ne 2




4.4. Koutpoasnas pabota (a1s 3a04noii thopmer 00y4enus)

pabory. 3ananus g KOHTPOJILHOH paGOTHI M yKa3aHHS 110 ux BBITIOJTHEHHIO COJIep-
KarCsl B METONMYECKHX YKA3aHHSIX [1], mpuBenennsIx B pasnene 8. B pamkax xon-
TPOJNBHOH PabOTHI CTyHeHTHI pa3pabotky pedepara mo TeMaTHKe, IpHUBENEHHON B
METONUYECKHX YKA3aHUAX.

5. METOAWYECKHE YKA3AHWS 1S OBYYAIOUIUXCS
I10 OCBOEHHUIO AUCHUTIIIAHBI

JlaGopatopurre 3ansTus IPOBOAATCS B TpagULHOHHOMN ayTUTOPHOH (opMme.
Jla6oparopusie paGors: BLIIONHAIOTCS Ha Gase yueGHBIX N1abopaTOPHEIX KOMMIeK-
COB.

3anoroM kauectseHHOrO BEINOHEHHUS J1abOpaTOpHBIX paboT sBisercs camo-
CTOSATE/IbHAs OATOTOBKA K HUM HakaHyHe IyTem MOBTOpeHHus MaTepHaNoB JeKLHi.
Pexomennyercs mogrorosuTs BOTIPOCBI 10 HESCHBIM MOMeHTaM u obcynuts ux c
TpenoaasaTesieM B Hauajre 1abopaTopHoit paGoTsL.

Ipenonaparenem SallIaHUPOBAHO NpPUMEHEHHe Ha Nab0paTOPHBIX 3aHATHSX

be3ynpTaToB BeITONHEHMS N1abopaTopHEIX pabor.

Hs Texymero KOHTpOJIs ycreBaeMocTH 1o oqmoij dopme obyuenus npenoja-
BaTelleM HCMonb3yercs OatbHO-pefiTunropas CHCTEMa KOHTPOJIS M OLEHKH akaje-
MHYECKOH aKTHBHOCTH, Iosromy Hacrosrensho PEKOMEHIyeTCs TIaTeNbpHo npopa-
barbiBate Matepuan AUCIMITMHBL [IPH CAMOCTOSTENbHO] pabore, y4acTBoBaTH BO
BCeX (opMax o6Cyxnenus u B3aUMONEHCTBUS, Kak Ha JEKUMSIX, TaKk U Ha naboparop-
HBIX 3aHATHAX B UEJAX JTYUIIEro 0CBoeHs MaTepHana u HOoIyYeHns BBICOKOLf OLleH-
KH TI0 pe3ynbTaTaMm OCBOCHMS AUCIIHILTHEE].

HU3YICHHE pasNe/ioB NHCLMILTHHEL, TIOAITOTOBKY K J1abopaTopHbIM 3QHATHSIM, K py-
OeXHBIM KOHTPOJIAM (w1 oby4varommxcs ouroi (bopmer 00y4eHss), BhIMONHEHME
KOHTPONEHOH paboTsl (mis 00yyaromuxcs 3a04m0f (bopmbr 00yueHus), HO/ITOTOBKY
K 3a4éry. .

Pexomennyemas TPYROEMKOCTh camocTosITeNbHO] paboTel mpesncrasnena g
Tabnuie:



Pexomenayemuiii pesxum CaAMOCTOSATEILHOH paGoThl

Pexomennyemas
TPYA0EMKOCTB,
HaumenoBanue aKan. yac.
BH/IA CAMOCTOSITe/ILHOI PaboTh Ounas 3aounasn
¢popma ¢opma
00y4eHus | obyqenus
CamocrosTeabHOe H3yUenHe Tem AMCUHIUTHHBI: 48 58
AKTHBHOE 060py10BaHHE IIPOMBIILIEHHbLX JIOKAJIBHBIX CETel 8 9
Oprauusarus nepeaun TaHHBIX Ha OCHOBG uHTepdeiicoB RS-232, 8 11
RS-422, RS-485
OcHogsr craiinapra OPC 8 9
Ilpombitennas nokanpHas cetb CAN 8 10
lpoMpumiennas noxanbHas cets Profibus 8 10
BecripoBoaurie nokansmsre ceru 8 9
IToaroroska K J1a60PATOPHBIM 3aHITHAM (1mo 2 yaca na Kaxayio &
JabopaTopHyio pabory)
Ioaroroska x py6exubinv KOHTPoJIsiM (110 2 waca Ha py6exubiii 4 ]
KOHTPOJIB)
Beinoanenne xourpoasnoii paboThI - 18
Hoaroroska k 3auery 18 18 #
L Bcero: 76 98 J

6. ®OHJ] OHEHOYHBIX CPEACTB
AJISI ATTECTAIIAU IO AUCHUILIITAHE
6.1. Ilepeuens oneHouHbIX cpeacrs

1. Banneno-peiitunrosas cucrema KOHTPOJIS ¥ OLIEHKH aKaJeMHYeCKOil aKTHB-
HocTH ctynentoB B KI'Y (s ounoii (opMEI 0Gyuenus)

2. KontponsHas paGora (A1t 3204HOM dhopmer 00yqeHus)

3. Ot4eTsI cTyneHTOB MO 11abOpaTOPHEIM paboTam

4. bauk 3ananui u BOTIPOCOB K py6eskHBIM KOHTpOIIsiM No 1, Ne 2 (g ounoii
(opmer 0Gyuerus)

5. baHk 3ananuii u BONPOCOB K 3a4&Ty

6.2. Cucrema OasLIbHO-peliTHHrOB O OLEHKH
PaboTeI cTyAeHTOB NO AHCUHIIHHE

Ounas dpopma o6yuenns

Haumenosa- Cloninai
o JIEPKAHHe

Pacnpenene- | Pacnipenenenue 6ammor

Ne




[; HHe GaoB Bun Iloce- | Brlmonuenue u Py6Gex- Py6Gesx- 3auét
3a CEMECTPEI | y4eOHOH | ImeHme 3allNTa OT9e- | HBIH KOH- | HBI KOH-
110 BHIaM paboTs: | Jtekumii | ToB Mo nabopa- | tposs Nel TpoJib No2
yuebHoit pa- TOPHBIM pabo-
60TEL, cpokH Tam
CllauH yyeo- Hre
Z:’:B’;;iﬁ‘; mas | Jo 16 Tlo 12 To21 | Jo2i IIo 30
10 cBemenns | OUCHKA:
SRV Iocne ITocne
i iy . BBIIOJIHE- | BBINOJIHE-
yueoHoM e 8 nexmmit | 3 naboparop- s 1% S0 A
3aHATHH) YaHHs: 02 | HEle paGoTEI Mo nabopa- | naGopa-
Gamna 4 Bamna i e
TOPHO TOpPHOM
PpaboTEI PpaboTEI
2 | Kpurepuit nepecuera

60 1 MeHee 6awIoB — fe 3a4éT;
61...100 — 3augT;

OamoB B TpagumHON-
HYIO OLIEHKY 10 HTOTaM
PaboTe! B ceMecTpe 1
3aueTa

Kputepuu nomycxka x
IIPOMEKYTOUHOIT aTTe-
CTaIlMH, BO3MOXKHOCTH
TIOJIYYCHHUA aBTOMATHYE-
CKOro 3a4eTa (9K3ame-
Hal[MOHHOH OLIeHKH) 110
JUCLHIUIHHE, BO3MOK-
HOCTb IOJIy4eHHSs 60-
HYCHBIX GaJlIoB

K 3avery no mucnummmne «IIpoMBIIIIeHHbIe TOKaNbHbE CETH» JI0-
IIYCKAIOTCA CTyZHeHTEl, HaGpaBiue He Menee S0 GamIoB U BRIMON-
HHBIHE BCE JIAOOpaTOpHEIE paBoTEL

Honyvenne asromarnueckoro 3a9€Ta BOIMOXHO IPH CIEIyIOLIHX
pesynbrarax (Rrek + Rpy6):

61-100 Ga108, pu 310M BBLIIOHABIIHE BCE TabopaTopHbIe pabo-
TBbI, KOHTPOJIBHYTO PaboTy - IS 3204HOH (opmsI 06yuenus.
Crynent mosxer NIOJTy4aTh JNONONHUTENbHEIE (Gonycusre) Gawtst 3a
aKTHBHYIO paboTy B ayauTopumu, YYacTHe B HayYHOH M MeTomuye-
CKOH paGoTe, opHrHHATBHOCTE TIPHHATBIX PEIEHHH B X0/ BBITIOJ-
HCHHA JIaBOpaTOpHBIX pabot, 3a YUaCTHE B 3HAYHMBIX YYeOHEIX 1
BHEYYCOHBIX MEPONPHATHSX Kad) €lIpEI
Mo crynentos, KOTOphie He Habpamu 50 Gamnos, IPOBOJATCS J10-
TTOJIHATENIBHEIE  KOHCYIBTaIHH. Y1066 Habpars HeJlocTaromee
1HCII0 OalIoB B KoHIE CEMECTpa CTYAEHT MOXET CHaTh MOMOMHK-
TCIBHEL TECT, KOTOpBIi onienuBaercs B 10-15 Gamros, NIPOHTH 110-
HIOJTHUTEJIBHEL py6esxHbIi KOHTPOJIb ¢ HauHC/eHHeM Gamios, Byl
TOJIHHTE NPOIYIIEHHEIE T1abopaTopHsie paboTEL,

DOpMEI  IOTONHATETHHBIX 3a/aHui (HAa3HAYAIOTCA Mpemo/aBare-
nem);

-BBIIOJIHEHHE M 3aIquTa IponymenHol naboparoproit paboTEI
(Ipu HeBO3MOKHOCTH ZONIONHATENBHOTO POBENEHH S naboparop-
HOI paboTsl nmpenogapares YCTaHABIHBACT (OPMY DOMOJIHHTENE-
HOTO 3aZlaHus TI0 TemaThke TpomymeHHoH aboparoproit paboTer
CaMOCTOATEIIBHO) — 10 8 GaJuIoR.

JlnkBunauns akamemmyeckmx Sa[I0JDKEHHOCTEH, BOSHHKIINX m3-33
PasHOCTH B y4eOHEIX IuIaHax IIPH TIEPEBOJIE HITH BOCCTaHOBJICHHH,
TPOBOIUTCSL IIyTEM BBINOJIHEH Hs AOCTIONHHTENBHBIX 3a1anuit, hop-
Ma ¥ 00eM KOTOpBIX ONpPEeNENAIOTCA NPEnoaBaTeiem.

DOpMBI H BHIET y4eOHoH
PaboTr! 11t Heyenena-
IOIHX (BOCCTAHOBUB-
IHXCA Ha Kypce 06yye-
HHA) CTYAEHTOB /IS TI0-
JIYYEHUSI HEJOCTAFOIIIHX
Gamnos B koHIE cemect-

pa
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6.3. lIpoueaypa ouenusanus PE3YJIbTATOB OCBOCHHS AHCUHIIHHE

B kauectse py6exnpix KOHTpOIeH HCIIONB3yeTCs Takas dbopma, xak cobeceno-
BaHue. 3amaHust sl pyGexkHbIX KOHTpOIeH cocToaT u3 3 Bompocos. Ha IIOArOTOBKY

Bompoc — 7,
Ipenonasarens 3anocur B BEAOMOCTb y4dera Texylneil ycnesaemocry pe3yib-
TaTbl PyOeKHOTO KOHTPOIS KA I0ro CTyZeHTa.

Ha IIOATOTOBKY M YCTHEIH OTBET, COCTaBIIgeT | ACTPOHOMHYECKHH Yac.

Pesynbrarsr 3auéra 3aHOCATCS NpeNnogaBaTesieM B 3a4€THYIO BEZIOMOCTb, KOTO-
bafd cmaercs B OpraHM3aIlHOHHEL OTIEJI MHCTUTYTA B JEHb 3a4€Ta, a TAKXKEe BHICTAB-
JBIIOTCA B 3aYETHYIO KHHKKY CTydeHTa.

6.4. IIpumepsr oueHoqHBIX CpeacTB Mt pyGexxHbIx KOHTpoJIel u 3a4éTa

6.4.1 Mpumepnsiii cniucok BOMNPOCOB K 3a4eTy

1. Ponk npoMsimnenmpix MTOKANIBHBIX CeTell B pemennn 3amay aBTOMAaTH3aIHK
H YNIPaBJIeHUA B COBPEMEHHOM UPOMBILIICHHOM IIPOM3BOACTRE,

2. Knaccupuxarus TIPOMBIIINTEHHBIX IOKaIBHBIX CeTeil,

3. OcHoBHEIe XapaKTEePHCTUKYU IIPOMBIIIIeHHBIX JIOKaJIBHEIX ceTel,

4. Xapaxrepucruka Moxenu ISO/OST.

5. Tomonorus NIPOMBIIIIEHHEBIX CeTelf,

6. Mertozsr OPraHM3allid NOCTYNa K NuHMY CBI3H M B3aUMOXEHCTBUS
YCTPOHCTB B NpOMBILIIEHHbBIX JIOKaNbHBIX CETAX: MeTO MASTER-SLAVE.

7. Metonsr OPTaHH3aLMH MOCTYNA K JHHUM CBASH M B3aHMOJEHCTBHS
YCTPOHCTB B NpOMBILLIEHHEIX JIOKANBHBIX ceTsax: MeTox CSMA/CD.

8. Merozs OPTaHM3AaUMH NOCTYNla K JMHMH CBS3H U  B3aUMOZEHCTBHS
YCTPOHCTB B IIPOMBIILIEHHEX JIOKANIBHBIX CETAX: METOJ Ha OCHOBE neperau Mapke-

9. Bumsl pusmaeckux kanamop TICPENIAM NAHHBIX B NIPOMBILLIEHHBIX JTOKANE.
HBIX ceTsx.

10. OcHoBHBIe allapaTHeIE CpejCcTBa IIPOMBILLJIEHHEIX ceTe: KOMMYTaTOpBI,
MapIpyTH3aTopsl, TIOBTOPUTEITH, KOHIIEHTPATOPBI.

11. OcHoBHEIE XapaKTePUCTHKH HHTep(eiica RS-232.

12. OcHoBHEIe XapaKTepUCTUKY HHTepdeiica RS-422.

13. OcHoBHEIe XapaKTepUCTHKM HHTepdetica RS-425.

'
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14. IIpeo6pazosarenu UHTepdeiicos.

15. Cencopusle NIPOMBIIIIEHHEIE CETH.

16. Certs ASI: TOIOJIOTHS, XapaKTePUCTHKY U chepa npumerenus.

17. HART-nporokon: HHTepdelic «TokoBas NeTIA», XapaKTepUCTHKH cepa
NpUMEHEHHS .

18. IlpoMeiuennas noxansnasg cete Modbus: ApXUTEKTYpa, XapaKTePUCTHKH
1 cdepa npuMeHeHws.

19. Tpomsimnennas nokansuas cetb Profibus: apXHTEKTYpa, XapaKTepUCTHKU
U cepa npuMeHeHus.

21. Momudukanuu nokansmoit cetu Profibus u cepa ux TIPHMEHEHHS].

22. TapameTps! 1 APXHTEKTYpa CEeTH HPOMBIIIICHHBI Ethernet, ee npumene-
HHe.

23. BecnpoBOHEIe TOKATLHLE CeTu.

24. Cpasnurensuas XApaKTCPHCTHKA OCHOBHBIX MPOMBIIIICHHEIX JIOKATBHEIX
ceTeH.

25. WHTerpanus TIPOMBINIICHHBIX JIOKAIBHBIX ceTelf ¢ BEPXHUMH YPOBHSIMH
[IPOMBINIIIEHHOH aBTOMaTH3aIHY,

6.4.2 Tlepeyenn BolpocoB cobecenoBanus mist py0esxHoro KOHTpoJsa Nel

1. Ponb npombimiennsix JIOKAIIBHEIX CeTel B pelieHuy 3amay aBTOMATH3aIMH
H YNIPaBIIEHHS B COBPEMEHHOM TIPOMBIIIIIEHHOM TIPOM3BO/ICTRE.,

2. Knaccuduxamus HPOMBIIIIEHHBIX TOKAIBHEIX ceTeil,

3. OcHoBHEIe XapaKTEPHCTHKH IIPOMBIIITEHHEIX TOKAIEHELX ceTei.

4. Xapaxrepucrika Mmogemn ISO/OSI.

5. Tonmonorus NIPOMBIIIIEHHBIX CceTel,

6. Meronsr OPTaHW3allMM  1OCTYyNa K NHHUY CBA3H M B3aHMOJEHCTBHS
YCTpOMCTB B HIPOMBILITEHHBIX JTIOKAJIBLHbIX CeTiax: merox MASTER-SLAVE.,

7. Metonupr OPTAHM3ALMK NOCTYNA K JHHMH CBs3y M B3aUMOJIeHCTBHS
YCTPOHCTB B POMBINILIEHHEX JOKaNBHEIX ceTsx: MeTog CSMA/CD.

9. BI/IL[BI Q)HBH‘IBCKI/IX KaHaoB nepenayu JaHHEIX B IIPOMBIIIIEHHBIX JIOKaJIb-
HBIX CeTsx.

10. OcnoBHeIe AlIAPATHBIC CPEACTBA MPOMBIIIIEHHELX CeTeH: KOMMYTATOpBI,
MApIIPyTH3aTOpbI, MOBTOPHTEIH, KOHLIEHTPaTOpBI.

6.4.3 Ilepeuenn BOIPOCoB cobecenoBanus qis pyGeixHoro KOHTpoJIst No2

1. OcHoBHEIE XapaKTEepUCTHKY HHTepdeiica RS-232.
2. OcHoBHEIE XapaKTCPUCTHKM HHTep(eiica RS-427.
3. OcHoBHEIe XapaKTepUCTHKH HHTepdetica RS-425.
4. TTpeo6pazosarey HHTepDelicoB.

12



5. CeHCOpHEIe POMBIIIIeHKEC CeTH.

6. Cers ASI: TOMOJIOTHs, XapaKTEPUCTHKY 1 cepa npuMeneHus.

7. HART-npotokon: XaPAKTEPUCTHUKYU ¥ chepa MpUMeHeHns,

8. Ipombinmiennas JIOKanbHas cets Modbus: ApXHUTEKTypa, XapaKTepUCTHKH
chepa npumeHenmys.

9. Ilpombinennas nokansuas ceThb Profibus: ApXHTEKTYpa, XapaKTepHCTHKH U
chepa npumenerms.

10. Monudukarnmuu noxansuoi cetu Profibus i cepa ux IPUMEHEHHS.

11. IMapamerper u aPXUTCKTypa CeTH IPOMbIILTIEHHEIH Ethernet, ee npHUMeHe-
HHe.

Hepes aHAIOrOBEIM?

a) GoJbIas mpoTsHKeHHOCTE, JIMHUY CBA3H

6) BeIcOKas IOMEX0YCTOHYHUBOCTE

B) BO3MOKHOCTB TI€peNaBaTh 3HaYeHus cpasy HECKONBbKMX napamMeTpoB ommo-
BpPEMEHHO

T') BAPHAHTEI a,0,B

2. Kakue ypoBH#u cereroi Mozenu ISO/OSI onwmcripaer nporokoa Modbus?

a) dusuyeckmii

0) KaHaNbHEIH

B) NPUKIATHOMH

T) BapHaHTHI a, 6, B

3. Kaxoii yposens Moznemn OSI peanuzyer UHTeppeiic RS-4859

a) busmueckuii

0) KaHanbHEIH

B) IIPHKIIaHOH

T') BAPHAHTEI a,0,B

4. KakoBa Makcumanbmas HPOTSKEHHOCTD JIMHUK CBSI3K uHTepdeiica RS-4859?

a) 15m

6) 100m

B) 1200m



a) 5B

6) 10B

B) 12B

6. Ckonbko Bemymmx YCTPOHCTB MoxeT 6b1te Modbus ceTu?

a)l

6)2

B) 4

7 KaxoBo ocHOBHOe HasHa4ueHue cranmapra OPC?

a) yHHpHKaIwms unTepdeiica B3anmozeticTens TPHKIIAIHBIX IPOTPAMM M ara-
PATYPHEIX CpencTB

0) opranmuzarus BBOJIa-BEIBOJIA CHTHAJIOB

B) Nlepe/iaua JaHHbIX B JIOKaJIbHYIO ceTh

8. Kak HassiBarorcy yCTpolicTsa, oOMeHuBaoUHecs AaHHBIMH B ceTH Modbus
TCP?

a) Knuent u cepsep

6) MASTER u SLAVE

9. HoﬁeMy unTepdeiic RS-485 spgercy TTOJTY Ty TLIEKCHEIM?

a) IpHeM u mepesiaua [IPOHMCXONHUT B pasHOe Bpems

0) nprem u nepenaua IIPOUCXOIHMT B OZHO TO TOJKe BpeMs

10. Kaxoit u3 tpex HHTEep(DeiicoB HuMeer MEHBIIYIO NPOTSKEHHOCTh JTHHHK
CBSA3H

a) RS-485

6) RS-422

B) RS-232

6.5 (i)OH)J OLICHOYHBIX CpecTB

HO# arTecranuu mo AUCIHINKUHE, MOKasaTey, KPUTEPHH, ImKasbl ONeHHBAHUS KOM-
[ETEHLUH, MeTonHYeckue MaTepHakl, onpesensomue HPOLEenypEl OLeHHBaHUS OG-
Pa30BaTeNbHEIX pe3yibTaToR, TIPUBENEHE! B yueGHO-MeTomHYecKOM KOMIIJIeKce fc-
UHUIITHHB.

7.OCHOBHAS 1 AONOJIHUTEJbHA 5T YUYEBHAS JUTEPATYPA

7.1 OcnoBHas Y4yeOHas JINTEpaTypa
1. Jlokansusre BBIYHCIIUTENbHBIE CeTH [Onextpornsii pecype] / Yekmapen
FO.B. -M.": MK Ilpecc, 2009, — Hoctyn uz BEC «Koncynbrant crynentay,

7.2 lononnurensnas YuebHas JIMTepaTypa
1. OcHoBEI cereBbix TEXHOJIOTHH mjIg aBTOMATH3aUMH W yHpasienus [Dnex-
TPOHHEI pecypc] / Crpamyn FOIT. - M. : T OpHas kuura, 2003, — 111 ¢. — Hoctym uz
9BC «Koncynpran CTyZIeHTa.
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2. Berucnuresnpaple CHCTEMBL, CETH U TeeKOMMYHHUKAIHH [SmexTporHkIii pe-
cype]: yuebuux / AI1. ITatubparos, JLIT. I yneiHo, A.A. Kupuuenko; mop pen. AL
IstuGparosa. — M. : Ounancy M CcTatucruka, 2014. — octyn us BBC «Koncyp-
TaHT CTyJIeHTa.

3. Kommsiorepuoe YTPaBJIEHHE TEXHOJOTHYECKHM Tpoieccom, sKcrnepumen-
TOM, 000py10BaHHEM [OnexrporHkIt pecype] / lenucenko B.B. — M. - Topstaas u-
Hus-Tenekom, 2013, — 584 ¢. Hoctyn uz DBC «KoHcynbranr CTYLEHTa».

8. Y‘IEBHO-METOI@I‘IECKOE OBECHIEYEHUE
CAMOCTOSITEJILHOI PABOTBI OBYYAIOLIUXCS

1. Céponos H.B., Hewusgectnpix M.B. Kondurypuposanue OPC cepBepa: Me-
TORMYECKHE YKA3aHHS K BBINONHEHMIO JabopaTtopHoii PaboTel mo HcHEmMHe
«[IpoMbImieHEE JIOKAlIbHBIE CeTh» mjrg CTYNEHTOB HampaBneHuit 15.03.04,
27.03.04.— Kypran: K'Y, 2017.

YKa3aHUA K BBIIOTHEHUO naboparopHoit paboTs o mHcHENIHEE «IIpombInntennpre
JOKaNbHBIE CeTH» NI CTYNEHTOR Hampasnenui 15.03.04, 27.03.04.— Kyprau: KTy,
2017.

9. PECYPCBI CETH «MHTEPHET),
HEOBXO/IUMBIE AJISI OCBOEHU S AUCHUTLIVHBI

L SHeKTpOHHo-6H6nH0TeqHa;1 cucrema (9BC) «Koncynpranr CTyJIeHTa»
2. BHeKTpOHHo-ﬁxfIGﬂHoreqHaﬂ cucrema (3BC) «Znanium.comy

10. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHHE
JACHHTLIHHE]

Komnsroreprpriz KJ1acc, BO Bpems uTeHms meximii HPUMEHSIOTCS ILIaKaThbl, u
HCTIONB3YETCS My IbTHME U HEIG BH/I€OIIPOEKTOp.
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[IPHJTOXXEHUE 1

AHHOTanus K paboueit [porpamMme aucHumIHEL]
«HpOMBIIHJIeHHble JOKAJIbHBbIE CeTH))

0bpazoBarensHof TIPOrpamMMEI BeICIIero 00pasoBanmus —
Tporpammer Gakanaspuara
27.03.04 - Ynpagnenue B TEXHHYeCKHX CHCTeMax

Hanpagnennocrs:
Cucrempr u TeXHHYeCKHe cpeacTRa ABTOMATH3ALUMM H ynpapaenus

Tpynoemxocts AuCiumuHe: 3 3E (108 aKalleMuIeckux yacog)
Cemectp: 7 (ounast popma 00y4enus), 9 (3a0unas ¢bopma 00yueHus)
Dopma TIPOME:KYTOYHOH aTTecTauuu: 3aysr
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