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THMECKHX TPOLIECCOB M MPOU3BOACTE B MAIIHHOCTPOCHHH), yTBepsKIeHHEIMY:
- WA 04HOM GOpPMEI 06y uenms «30y aBrycra 2021 ropa;
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Cneunamucr mo y4ebHo-MeTouyeckoil %
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1. OBBEM U CHUIITHHE]

Beero: 3 3auéthpx CAMHHLBI TPy n0éMKocTH (108 aKaNeMUYECKHX 9acoB)

Ounas ¢op
Bup yuebnoit paGorer

Ha Bcio muc-
UHILTHHY

Ayauropheie sansTis (KOHTaKTHAs
noaaBaresiem), Beero uacog

B TOM 4ucre:
JlaBopartopHrre paboTer

Camocrosrennnan pabora, Beero yacos B Tonm

uHcIe:

I
m

Obwas tpynoemiocrs AHCUHILTHHBI 1
TPYAOEMKOCTE 110 cemecTpam:

pabora ¢ mpe-

3aoynag
Ha Bcio quc-
UHILIAHY

AyAHTOpHBIe 3ansTHS (koHTaKTHA
NloaBaresem), Beero uacop

B TOM “HcIe:
JlaGoparopusie paGorsr

TpaxTiyeckue 3ansrus

CamocrosiTennnas paboTa, Beero uacor B oy

YHCIIe:
[oaroToska KOHTpoONBHOH paboTh
Iorotoska k 3auery

Jpyrue Bup CaMOCTOATENbHOI PaBGoTE
Bun npomesxyrounoii ATTECTANKH
O6mas Tpynoemxocrn AUCHUILTHHDBI H
TPYAOEMKOCTD 110 CeMecTpam:

|

|




2. MECTO JUCHUTLINHBI
B CTPYKTYPE OBPA30BATEJILHOIA ITPOI'PAMMBI

HMuctununa «[Tpomemmrennsie JIOKaJIbHBIE CETH» OTHOCHUTCS K BapHaTUBHOM
Jactu Onoka B1. SIBnsercs AHUCIHIUTHHOMN 10 BBIGOPY 06yuaromerocs.

Hzyuenne nucrmnmmmp Gasupyercs ua pesyibTaTax obydenns, chopmupo-
BaHHBIX NP U3YYEHUH CIleAYIOMMX AMCIIUILTHE:

- Ousnka;

- DNeKTpoTexHuKa 1 JIIEKTPOHHKA,

- Beruncnurensurre MAllMHEI, CHCTEMBI U CeTH;

- Texunueckue cpencraa aBTOMAaTH3ALINH;

- ABTOMATH3ALHSA TEXHOIOrHYeCKIX NPOLIECCOB ¥ MPOM3BOACTB.

Pesynbrater o6yuenus mo AHCUHILTHHE HEOOXOTUMBI /IS M3ydeHHs JHCIH-

TpeGoBanus k BxomHBM SHaHUAM, YMEHHSM, HaBBIKAM U KOMIIETeHIHSIM:

- SHAHHE OCHOBHBIX NPUHIHIIOB ABTOMATH3allUK TeXHOIOTHYECKHX TIPOLIECCOB
1 IIPOU3BO/ICTB, apXUTEKTYPHI JIOKATLHEIX CHCTeM YIIpaBJIEeHHS W aBTOMaTH3HPOBAH-
HEIX CHCTEM YNDaBIEHHs TeXHOIOrHYeCKUM 00BeKTaMu, coBpeMeHHOro TeXHHYe-
CKOTO H NpOrpaMMHOro obecreyenys ABTOMaTHYECKUX M 4BTOMATH3UPOBAHHEIX CH-
CTEM YNpaBIEHUS, METOJIUKH ero BEIOOpa;

- YMCHHE BBIOHpaTh coBpeMeHHbIe TEXHHYECKHE M IPOrpaMMHBIe CpencTsa
TIPH TIPOEKTHPOBAHKH CHCTEM JOKAILHO}N 4BTOMATHKH, HACTPaHBaTh, PerynupoBats
U OKCIUIyaTHPOBAaTh TeXHHYECKHe CPEACTBA aBTOMATHYECKHX cHcTem YIpaBneHus
TCXHONIOTMIECKHMH OGBEKTAMH, BBIIONHSTS IPOrpaMMHpOBaHue MHUKpOIpoLeccop-
HBIX CPEJICTB yIpaBieHus;

- BlIaIeHue HaBBIKaMH paGoThl 1o ABTOMATH3aLWH TEXHOIOTHYIECKHX nporec-
COB, IIOCTPOCHHS aBTOMATHYECKHX CHCTeM YNpaBIeHHs TEXHOJOIHYECKIM obopyno-

CpencTs.
3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHHS]

Uenbio oceoenus aucrmmmmms «IIpoMbIennsIe noKaTsHEE CEeTH» SBJIAeTCS
TI0NTyIeHne NPO(eCCHOHANBHBIX 3HAHMIE i TpHoGpeTenue ymenwii B o6nacty COBpe-
MEHHBIX [IPOMBILIEHHBIX JIOKATEHBIX CeTei.

3anavamu aucHMMIMHE ABIAIOTCS: U3yYeHHe NPHHLHUIOB NOCTPOEHHS, apxu-
TEKTYPBI, XapaKTepHCTHK U 0cobeHHOCTel TIPUMEHEHUS [IPOMBILINCHHEIX JTOKATbHBIX
CeTell B COBPEMEHHBIX CHCTEMAax TPOMBIIIIEHHON aBTOMaTH3aIHY, alIMapaTHOro u
IPOrPaMMHOr0 obecreyemys YKa3aHHBIX ceTeii,

Komnerenmuu, Gopmupyemsie B PE3ylbTaTe OCBOCHHUS NUCUMITTHHE:

= CIIOCOGHOCTE BBIMONHSTE PaboTEI Mo aBTOMAaTH3AIHY TEXHOIOrMYECKHX Mpo-
I€CCOB U NpoM3BOACTB, UX o6ecneyenuio CPCACTBaMH aBTOMAaTH3auuH u yIipaBie-
HH3, FOTOBHOCTEIO HCIOJIB30BATE COBPEMEHHEBIE METOIBI U CpeicTRa aBTOMAaTH3aLHH,

4



KOHTPOJISl, NHATHOCTUKH, UCIIBITAHM K YIPABIICHUS IPOLECCAMH, KU3HEHHBIM LUK~
JIOM NIPOAYKIIMK U €€ KauecTBOM (IIK-8).

B pesynprare HU3YYCHHS JTUCUHUILIHHBI o0yyaromuiics nomken:

- SHaTh apXUTEKTYPy COBPEMEHHBIX NPOMBINUIEHHBIX JIOKAIBHBIX ceTel, mx
XapaKTePUCTUKH U 061acTH NIPHMEHEHHST;

- 3HaTk TEXHHYECKOE, IPOrpaMMHOE K AIFOPUTMHYECKOE O0GECTIEYeHHE 0CHOB-
HBIX BUIOB POMBIIIUIEHHBIX JIOKATbHEIX ceTeli;

- YMeTb BbIOHpaTh COBpPEMEHHBIE TEXHHYECKHe CPEACTBA MPOMBIIIUIEHHBIX JIO-
KaJIbHBIX CeTel;

- YMETh BEIIOJHSTE KOH(QHIypHpoBaHye HaCTPOMKY OCHOBHEIX BHIIOB po-
MBILIIEHHBIX JIOKaBHbIX CeTeli;

- BJIAJICTe HABBIKAMM OpraHHM3aIHu TICpeflai NaHHBIX MexXTy YCTpoicTBamu
4BTOMAaTU3HPOBAHHBIX CHCTEM YIIPaBTI€HHUS TEXHOJIOTHYECKHUMH IpoLieccaMu Ha oc-
HOBC MPUMEHEHHS IIPOMBIIILIEHHBIX JIOKaJIbHBIX CeTel;

- BIaIeTh HABBIKAMH II0 KOH(MIYpHpOBauuIo u HaCTPOHKE OCHOBHBIX BHJIOB
TIPOMBIIIIEHHBIX JTIOKAJIBHBIX CeTei],

4. COOEP)KAHUE AUCIHUITIINHBI
4.1. quﬁﬂo-TemaTuquKnﬁ IJIaH

Ounas hopma 06 YeHHs

Komnuecrgo yacop
KOHTAKTHOH pa6oTeI ¢ mp ernogaBarTesiem
Jla6opa-
TOpHbIE

Homep
PyGex pasaena,

Hanmenosanue paszeda,
TeMbl

OcHOBHEIE IIPHHIMIEL OpraHu-
3aLHH  NPOMBIIUIEHHBIX  JIO-
KalbHBIX CeTeifi B cHcTemax
4BTOMATH3aIMH TEXHOJOTHYe-
CKHX TIPOLECCOB U  mpowus-
BOZCTB
Texuuueckoe u MIPOrpaMMHOe
oGecreyeH e npoMBIIIIeHHEK

' JIOKaJIBHBIX CeTeif
— Py6exHblii konTposs No
[Ipombimmerusre JIOKaJILHbIE
CCTH HHXKHETO YPOBHS aBTOMa-
TH3AI[HH
Kourponnepurie  nokannmoe
cerd Modbus, Profibus, mpo-
MBILIJIEHHEIH Ethernet
Ipumepsr  opranuzammy po-
MBIIIUIGHHBIX JTOKAIBHEIX CeTeif
B CHCTEMaX aBTOMATH3aLUH B
MAaUIHHOCTPOSHUH

IIpakTuy.
3AHATHS

"2

Py6esx 1
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[ | PyGesxHbrit KOHTpOsb Ne 2 | - [ - 2
Beero: | 16 | - 16

3aounas gopma o0yueHus
Koaunuecerso yacos

Homep KOHTaKTHOIi paboTsl ¢ npenogasaTesem
Haumenopanue pa3nena,
pasnena, Jlabopa-
TeMbI IIpakTiy,
TEMbI Jexuun TOPHBIE
3aAHATHS
1 Beenenue 0,5
OCHOBHEIE  NIPHHIMIE! OpraHH3aLHu
2 HPOMBILITICHHbIX JIOKAJIbHEIX ceTelf B CH- 0.5
CTEMax aBTOMATH3ALUH TEeXHOJOHYe- 2
CKHX TIPOLIECCOB M IIPOU3BOACTR

3 Texuuueckoe u IporpaMmHoe obecrieye-
HHE NIPOMBIIUIEHHBIX JIOKAIBHEIX CETel
Ipombimiennee nokanbmse cern HHXK-
HETO ypOBHS aBTOMATH3AIMH
Kontposnepusie JIOKaTbHEIE ceTn
Modbus, Profibus, IIPOMBIIIEHHBIH
Ethernet

Ipumepsr opranusamiy TIPOMBIIIUTIEHHBIX
JIOKAJIBHBIX CeTel B CHCTEMAaX aBTOMATH-
3alHH B MAIIHHOCTPOEHHH

4.2. Coneprranue nexnnonHbIX 3aHATHH

Tema 1. Beeoenue
Henwn n samauu qucuummmmg,, OcHOBHBIE TTOHATHS 1 onpenenexus. Pons npo-
MBIILIEGHHBIX JIOKAJILHLIX CeTel B PCIICHUH 3a/1aY aBTOMATH3AIUM U YIpaBiIeHUs B
COBPEMEHHOM IMPOMBIIIIEHHOM [IPOU3BOJICTRE.

Tema 2. Ocnognvre npuryuns opzanuzayuu npomeiinennpix AOKANbHbIX cemel] ¢
Cucmemax aemomamusayuu mexnonozuyeckuy npoueccoe u npouzeodcme

Knaccudukanus u ocnosupre XaPAKTEPUCTUKH [IPOMEILUICHHBIX TOKAJIbHEIX

cereil. Monens ISO/OSI. Tomomorus TIPOMBILINIEHHBIX ceTeil. MeTo sl OpraHU3alMH

HBIX CETAX.

Tema 3. Texuuuecroe u npozpammuoe obecnevuenye NPOMBILUTICHHbIX
JIOKANbHbIX cemer]
qDI/BH}ICCKI/IC KaHallbl mepegaym NaHHbIX B TPOMBIIIIEHHEBIX JIOKATBHBIX CETAX.
OcHoOBHEIe alliapaTHble CPEeCTBA MPOMBINITICHHEIX ceTei: KOMMYTaTOpbI, Mapuipy-
TH33TOPBI, MOBTOPHTENH, KoHnentpatopsl. OCHOBHBIE HHTEP(DEHCH 1 MPOTOKOJIBI



[€peladu NaHHBIX JOKABHBIX CeTeli: RS-232, RS-422, RS-485. [Ipeo6pazoBarenu
uHTepdeiicos.

Tema 4. Hpomsiwunennsie /IOKANIbHbLE Cemu nudicHezo0 ypoens asmomamusayuu
CeHcopHEle npoMEIILIeHHEIE cerd. Cerp ASI: TOIIOJIOTHS, XapaKTePHCTHKH 1
cepa npumenenus. HART-nporoxos: HHTepdeiic «TokoBas meTsy, XapaKTepucTH-
KH U chepa mpuMeHeHHs.

Tema 5. Konumponnepusie noxansuuie cemu Modbus, Profibus,
. npomvtunennviis Ethernet
Ipombimnennas noxansuas cets Modbus: (usMYecKknii, KaHanbHE pH-
KinanHoH yposHH. [IpoMmbimnennas JIoKaneHast cets Profibus g ee MoauduKanyy.
DusuyecKuil, KaHATBHBI 1 TIPHKIIaIHOH ypoBHH ceTn Profibuys, Iapamerper u apxu-
TEKTypa CeTH npoMbIIeHHb1 Ethernet.

Tema 6. Hpumepur opeanuzauuu npomsiunennpx AOKATIbHBIX cemell ¢ cucmemax
asmomamuszayuu ¢ Mawunocmpoenuu
CpaBuurensuas XapaKTePUCTHKA OCHOBHBIX HPOMBILINIEHHBIX JIOKAJIBHEIX Ce-

4.3. JlabopaTopubie 3ansTus

Hopmatus BpeMeHH, yac.

HaumenoBanue .
Hanmenoanue JaboparopHoii
pasgeina, OvyHag 3aounas
padoTsl
TeMBI thopma dbopma

Texnuveckoe u
IIPOrpaMMHOE
obecnevenue npo-
MBILIIEHHEIX JI0-
KalbHEIX ceTeit
KonTtponnepHsie
JIOKaNbHbIE CeTH
Modbus, Profibus,
IIPOMBIILIEHHBII
Ethernet

Koudurypupopauue OPC cepBepa

Hsyuenne npuunumos OpraHu3anuu
H pabOThI IPOMBIIIICHHOI ToKAE-
HOM CeTH Ha ocHoBe IIPOTOKOJIa
Modbus RTU

Hcenenosanue paGorsr TIPOMBILI-
JICHHOH CETH Mepenay JaHHEIX ¢
HCHOJB30BAHHEM IIPOTOKONIA

Modbus TCP
PyGesxubiii konTpoms Ne 2




44. KonTpoasnas paGora (151 3204HO¥ popmb 00y4eHust)

Crynenrs! 3aounoii (OpMEI 06y4eHus BEIMONHSIOT AOMAIIIHIO KOHTPOJIBHYIO
pabory. 3agauus mus KOHTPOJIBHOM pabGoThI U yKa3aHUs Mo ux BBIMNOJIHEHHIO COfEp-
KaTCs B METOIMYECKHX YKa3aHHSX [1], npuBenennsx B paszene 8. B pamkax xon-
TPOJILHOH paboThI CTyReHTEI Pa3paboTky pedepara mo TEMaTHKe, NPUBENEHHOH B
METONHYECKHX YKA3aHHUSIX.,

5. METOMUYECKHUE YKA3AHUS AJISI OBYYAIOIUXCS
II0 OCBOEHHIO AUCHUTIINHBI

Ilpenongasarenem SaIIaHUPOBAHO MCIIOTB30BAHHE IIPH YTEHUH NEeKIHH TexHO-
Jorun y4ebHoH auckyccum. Iosromy PCKOMEHIYeTCA (puKCHpPOBaTE st cebs HHTe-
PECHBIC MOMEHTHI C LENBIO UX aKTHBHOIO O0CYXIEeHHs Ha JHUCKyCCHH B KOHLIE JIeK-
UM, '

JlaGopatopurie 3amsTis [IPOBOZATCA B TpaJUIMOHHOMN ayTUTOPHOH (hopMme.
JlaGopaToprsie paGorsr BBIMONHSIOTCS Ha Gase yyeGHBIX NabopaTOpHEIX KOMITIEK-
COB.

3anorom kauectseHHOro BRIIOTHEHHS 1a00PaTOPHBIX paGoT ABNAETCS camo-

~

NperniofiaBaTesieM B Hayaje JabopaTopHoif paboTsl.
[penonaBarenem 3aIUIAaHHPOBAaHO NpPHMEHEeHHe Ha Tab0paTOPHEIX 3aHATHSX
TEXHOJIOrHi pa3BHBaIOIIelics KOoIlepaluu, KOJIIeKTHRBHOTO B3aUMOJeHCTBHs, pa36o-

HHI 1abOPaTOPHEIX PaGoOT U 3aIHTE OTYETOB, a TaK)Ke B3aUMOOLEHKA I obcyxnenue
PE3YIbTaTOB BLIOJHEHHS abopaTopHbIX Pabor.

Ins Texymero KOHTPOJIS yCIEBaeMOCTH TI0 OYHOIL dbopme 06yuenus npernoja-
BAaTeNeM HCMONB3yeTCs GallIbHO-pelTHHOBas CHCTeMa KOHTPOJISI H OLEHKH aKaje-

KH IO pe3y/ibTaTaM OCBOEHMS! JUCIIHIUIHHEL.

Beinonnenne  camocrostensHoit paboTel mozmpasymepaer CaMOCTOSTEIEHOE
M3YHCHHE pa3/IesiOB IMCLMILIHHEL TMOATOTOBKY K JIAGOPATOPHEIM 3aHATHAM, K py-
OeXHBIM KOHTpOISIM (Zns oGyyarommxcs oumoit $opMBEI 06yueHus), BEITOTHEHNE
KOHTPONbHOM paboThl (i 06yyarommxcs 3a0YHOH (popMbI 00ydeHus), HOZIFOTOBKY
K 3a4éry,

Pexomennyemas Tpymoemxocts CaMOCTOATENBHO! paboThl Mpencrapiena p
TabnLe:

’



Pexomennyemuirii pesicum CaMOCTOATENbHOMN padoThI
Pexomenayemas
TPYA0EMKOCTE,
aKaj. yac.

HaumenoBanmne
BH/IA caMOCTOATENLHOIT paGoThI

CamocrosiTenibhoe n3 YI€HHE TeM NHCUMIIIHHDI:
AKTHBHOE 060py0BanHe IPOMBINITICHHEIX JIOKAJILHBIX CeTel

Opranusamus NIEPEJavH NaHHEIX HA OCHOBE uHTepdeiicos RS-232,
RS-422, RS-485

OcHoBsl cranapra OPC
Ipombiiennas nokanbHas cers CAN
Ipomsliennas mokansHas cets Profibus
Becnposonusie noxansrrie cery
IoaroroBka k Ja60PATOPHBIM 3aHATHIM
JadopaTopnyio pado
IoaroToska k pyGesxknpiv KOHTpo.1sIM (110 2 yaca Ha pyGe:kHbIif

6. ®POHJI ONEHOYHBIX CPEACTB
IS ATTECTALIMM 110 JAUCHUTLIMHE
6.1. Ilepeyens onenounsix cpeacrTs

1. BannsHo-peiitiarosas cucrema KOHTPOJIS M OLIEHKH aKaJeMHYecKOi aKTHR-
HOCTH cTynentoB B K'Y (st ounoij bopmer 00yueHmus)

2. Kontponsnas pa6ora (7151 32040 bopmer 00yueHus)

3. OT4ersI cTyneHToB Mo 1abopaTOpHEIM paGoTam

4. BaHK 3amanuii u BOIIPOCOB K pyGeskHBIM KOHTpOIIsM No I, Ne 2 (s ounoit
dopmer 0Gyuenms)

5. BaHk 3ananuii u BOIIPOCOB K 3ayéTy

6.2. Cucrema OannaeHo-pelTHHIOBOI OLEHKH
PaboThI cTyaenTOB MO AHCUHIIIHHE

Ounas ¢opma o0y4enuns

Conepixanme
Pacnpenenenne 6amos

Ne

HHE
Pacnpenerne-

Haumenoga-




[; HHe OannoB Bun Iloce- | Brmonuenue i PyGex- PyGex- 3augr
3d CEMECTPBI | y4eOHOH | ImeHme 34IlHTA OTYe- | HBIA KOH- | HBIH KOH-
10 BHJJaM paboTer: | nexkumii | Tom mo nabopa- | tpons Nel TPOJIb Ne2
y4eOHOi pa- TOPHEIM pabo-
6OTBI, CpoKK Tam
CllavH yyed- T
:f;ﬁﬁﬁ: was | Jlo16 To 12 To2l | Jo21 TTo 30
1o cBegenns | OUCHKA:
CIyAeHION Iocne ITocne
Ha neprom 5 BBINIOJIHE- | BBIIOJHE-
ey | Do | S 3miopmy | L0 | 2
S A 6ama 4p6a.mla i & " >
TOPHOM’ TOPHOH
paboTEl paboTEI

Kpurepuii nepecuera
CamnoB B TpanuuuoH-
HYIO OLIEHKY II0 HTOram
paboTEI'B ceMecTpe u
3aueTa

60 1 MeHee GasIoB — He 3a4éT;
61...100 — 3auér;

Kpurepun JIOIIYCKA K
[IPOMEXYTO4HOM aTTe-
CTaLlHH, BO3MOXKHOCTH
TIOJIYYCHHS aBTOMaTHYe-
CKOro 3a4eTa (3K3ame-
HAaIlMOHHOM OLEHKH) 1Mo
JUCLHUIIIHHEE, BO3MOX-
HOCTB IOJIyYeHHs 60-
HYCHEIX OaJIlioB

s momycka TIPOMEYTO4HOM aTTecTanuu (3auery) CTYIEHT
OmKeH Habparh MO UTOraM TEKYIIET0 H pyGexHOro KOHTpOJIs He
MeHee 50 6awioB M BEITONHHTE Bee nabopaTopHble paGoTEL KoH-
TPOJIbHYIO paboTy I 3a09HOlL bopmEL 06yuerHns.

s monyuenus sayera «aBTOMATHYECKU» CTYIEHTY HeoOXo-

AUMO HaGpaTh MUHEMYM 61 Gas.
Crynent Mosxer NOJIyYaTh JOMOJHUTEIBHEIE (6onycHrie) Gammer 3a
aKTHBHYIO PaGoTy B ayJHTOpHH, yuacTue B HAay4YHOH M MeToqude-
CKOH paloTe, opuriaHaTBHOCTE TIPHHATEIX PEINEHHH B XOJe BBINOJI-
HEHHS JIaDOpaTopHbIX pabor, 3a YJacTue B 3HAYMMEIX YYeOHBIX M
BHEYYEOHBIX MEPOIPHATHIX Kadepb.

DOpMBI 1 BUIBI yue6HOk
paboTe! st Heycrepa-
IOIKUX (BOCCTAHOBHB-
IHXcs Ha Kypee o0ye-
HUSI) CTYAEHTOB ISl T10-
JIYYEHUs HeI0CTAOIUX
0aimIoB B KoHIE cemect-

pa

B cimyyae ecim x TIPOMEXYTOYHOH aTTecTanuu (3auery) HaGpana
Cymma menee 50 Gamnos, CTYNEHTY HEO0OX0oauMO HabpaTs mejo-
CTalOWEe KOJHYIECTBO 6allIoB 3a cyer BBIIOTHEHHUS JONOMHUTETE-
HBIX 3aJaHHH, 0 KOHIA TOCIeHeH (3aveTHoit) Hexemm ceMecTpa.
DOpMBI IONOTHHTETBHEIX 3afaHuil (HasHavaoTcs npernonaBaTe-
IeM):

- BEITIOJIHEHHE M 3aIUMTA [POITYIIEHHEIX 11abopaTopHEIX paGor
(upu HeBosMOKHOCTH JIOTIOHUTENILHOTO HPOBE{EHHS naboparop-
HOIi paboTH nmpenoxaparess YCTaHaBJIMBAET (OPMY MOMOIHHUTENE-
HOTO 3aJlaHus IO TeMaTHKe HpOIyIUEHHOM nabopaTopHoit paboTer
CAMOCTOATENBHO) — N00aBNAeT 10 3 Gamios 3a Kax1yio jiabopa-
TOPHYIO paGoTy;

- BEITOTHEHHE TECTOBOTO 3a/[AHHUS 10 MUCIHILIHHE — no6ass-
€T 710 5 DaIoB;

- IPOX0XKACHUE PyOekHBIX kKoHTponeit Nol g No2 - nobasiser
10 20 GaIuios 3a Kax bt PYOEKHEIH KoHTpOs Nol 1 Ne2.
JIukpupanus axagemuueckix 3a/I0JDKEHHOCTEH, BO3HHKIINX M3-3a
Pa3HOCTH B y4eOHBIX IIaHAX Mpu TI€PEBOJE HIIH BOCCTAHOBJICHHHY,
TIPOBO/HTCA IlyTeM BBINOJIHEHHS JOMOMHHTELHEIX 3ajanui, pop-
Ma H 00BEM KOTOPBIX ONlpeeNseTes 11 eIo1aBaTeneM.
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6.3. Ipouenypa ouennBanus PE3yJIbTATOB OCBOCHMS JHCUMILIHHELI

B kauectse py6Gesxunx KOHTPOIIeH HCIIONB3yeTCs Takas dbopma, kak coGeceno-
Banue. 3afaHust 1ist py6esKHbIX KOHTpOIIeH cocToAT 13 3 Bompocos. Ha NIOATOTOBKY
OTBETOB IpU PyOeKHOM KOHTpOJIE CTYACHTY OTBOAHUTCA BpeMs He meHee 3() MHHYT,

Io pesynbraram co6ecenosanns lIperiojiaBaTe/Ib OLIEHUBAET B GaJuiax HOJTHOTY
H TIPaBUIIBHOCTE OTBETOB CTyZeHTa. MakcuMalbHOe KONM4eCTBO GaoB 3a KaIplit
BOIIpoC — 7.

Ilpenonasarens 3anocur s BEAIOMOCTE yYeTa TeKyLlel ycreBaeMocTy pe3yib-
TaThl pyGeKHOTO KOHTPOIIS KaXI0ro CTYyZAeHTa.

Urtorogas arrecTanys paboThl CTYNEHTOB 10 AHCLHILTHHE «IIpomsliinenHbre
JIOKaNbHEI® CETH» MPOU3BOIMTCS IO Oureram, copepxarmm ZBa Bompoca. 3a Kax-
JblA IPaBUIILHEBIH OTBET CTYAEHT moiy4aer 15 6amios. Bpems, OTBOJMMOE CTYAEHTY
Ha IIOArOTOBKY M YCTHBIH OTBET, cOcTaBiseT 1 ACTPOHOMUYECKHH Yac,

Pesynbratsr 3auéra samocsres TperoaasareneM B 3a4&THyrO BeJIOMOCTb, KOTO-
pas ClaeTCs B OpraHM3aIMOHHL OTNeN HHCTHTYTA B JIeHP 3a46Ta, a TAKIKE BHICTAB-
JIAOTCA B 3a4€THYIO KHHKKY CTYIEHTA.

6.4. Ilpumepo1 oueHounbIX CPEACTB ISl pyOe:KHBIX KOHTpOUIe i 3auéTa

6.4.1 IlpumepnwIii cniucok BOIIPOCOB K 3a4eTy

1. Ponb mpomsimienHEx mokamsHEx CeTeii B pelleHun 3anay aBTOMAaTH3aLHUH
H YIIPaBIICHUS B COBPEMEHHOM NPOMEBILILTICHHOM IIPOH3BOJICTBRE.

2. Knaccupukanus IIPOMBILITIEHHBIX JTOKAIBHEIX CeTeld,

3. OcHoBHBIE XAPAKTEPHCTUKH NPOMBIILIEHHBIX IOKATBHBIX CeTel.

4. Xapakrepucruka monenu 1SO/OS].

5. Tononorust npoMbImTeHHEIX CeTeit.

6. Metozsl opranmsaruu AOCTYNa K JMHMM CBA3H W B3auMojeicTBHS
YCTPOHCTB B POMBILIIEHHBIX JIOKAIbHBIX cersax: meroq MASTER-SLAVE.

7. Meroasl oprasusamuu AOCTyNa K JIMHHH CBA3H ¥ B3aHMOJEHCTBHS
YCTPOHCTB B MPOMEBILLICHHBIX JIOKAIEHEIX ceTax: Mmetog CSMA/CD.

8. Meronsl  opranuzammu AOCTyNa K JMHHH CBS3M M B3aHMOIEHCTBHS
YCTPOHCTB B IPOMBILIEHHbIX JIOKAIbHEIX CETAX: METOJ Ha OCHOBE Iepeaun Mapke-
pa.

9. Buzsl dusnueckux xananon TI€pefavn NaHHBIX B MPOMBIILTCHHBIX JTOKATE-
HBIX CETSX.

10. OcuoBHBIe anfapaTHble CPeACTBA NPOMBIILICHHBIX CeTell: KOMMYTaTOpEI,
MapLipy TH3aTOPEI, IOBTOPHTEIH, KOHLIEHTPATOPEI.

11. OcHoBHEIE XdpaKTePUCTHKK HHTep(deiica RS-232.

12. OcHoBHLIE XapaKTePUCTHKH UHTep(eiica RS-422.

13. OcHoBHEIE XapaKTepUCTHKU MHTepdeiica RS-425.
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14. Tpeo6GpazoBatenu UHTEP(ENCOoB.

15. CencopHeie npomsimennsie CeTH.

16. Cerp ASI: Tonomnorus, XapaKTePUCTUKHU U cepa MpHMeHeHH s,

17. HART-nporoxon: uHTepdeiic «TokoBas meTnsy, XapakTepUCTUKH U chepa
[IpPEUMEHEHHH,

18. Tlpombiuiennas nokansmas ceTb Modbus: ApXHUTEKTYpa, XapaKTePHCTHKH
H cepa npuMeHeHwus1.

19. Ipomsinennas nokansuas cers Profibus: ApXUTEKTYpa, XapaKTePUCTUKH
U cepa npuMeHenmus.

21. Monubuxanmy nokansHoif cerx Profibus u cepa nx MIPUMEeHeHHs.

22. IMapameTpsr u APpXUTEKTYPA CETH NMPOMBIILIEHHEII Ethernet, ee npumene-
HHE.

23. BecnpoBoaubIe okanbHEE ceTH.

24. CpaBuuTensHas XapaKTEPUCTHKA OCHOBHBIX MPOMBIILIEHHBIX JIOKaNbHBIX
CETEH.

25. VHTerpauus npoMbimenHsx JIOKAJILHBIX CeTeHl ¢ BEPXHMMM YPOBHAMH
TIPOMBILITIEHHOM aBTOMaTH3aIHHY.

6.4.2 Ilepeyenn BONPOCOB cobecenoBanns ais PyGexnoro konrpous Nel

1. Ponk npombnumienssix mokansmamx CeTel B pelleHHH 3amau aBTOMAaTU3aLHU
H YTIPABJICHUA B COBPEMEHHOM IPOMBIIIIEHHOM TIPOH3BO/ICTBE.

2. Knaccuduxkanus IIPOMBIIIIEHHEIX TOKANBHBIX ceTeil.

3. OcHOBHEIe XapakTepucTHKH IIPOMBIIUICHHBIX JIOKAJILHEIX CEeTeii.

4. XapakrepucTika Mozenx ISO/OSI.

5. Tononorus mpoMsnTeHHEIX ceTei.

6. Metoxsl oprauuzamuu AOCTYNa K JIMHHH CBA3H M B3aUMONEHCTBHS
YCTPOHCTB B MPOMBIILTEHHBIX JTOKAIBHEIX cersax: meton MASTER-SLAVE.

7. Metonsr OPraHM3allMd JOCTYNA K JIMHUH CBA3HM H B3aUMOIEHCTBUS
YCTPOKCTB B IIPOMBIIIIIEHHBIX JIOKabHBIX ceTsx: Meton CSMA/CD.

8. Merozxel opranuzanuu AOCTYNa K JIMHHM CBA3H W B3aMMOXEHCTBHS
YCTPOHCTB B NPOMBILIIEHHBIX JTOKAIEHEIX CeTIX: METON Ha OCHOBe Tepe aun Mapke-
pa.

9. Buasl ¢pusuuecknx kanatop TI€pe/iain IaHHBIX B IPOMBIITEHHBIX JTOKATE-
HBIX CeTsX.

10. OcroBHsle anmapatmpie CPeICTBa NPOMBILITEHHEIX CeTeil: KOMMYTAaTOPEI,
MapIIpyTH3aTOPEI, OBTOPHTENH, KOHLIEHTPATOPHI,

6.4.3 Ilepeyens BONpocoB cobecenopanus qis Py0OexkHOro KonTpos No2

1. OcHoBHEI® XapaKTepHCTHKU UHTepdeiica RS-232.
2. OcHOBHEI® XapaKTePUCTHKHU UHTepdeiica RS-422.
3. OcHoBHEIE XapaKTepUCTHKH HHTepdeiica RS-425.
4. Ilpeo6pazoBarenu HHTEphECOB.
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5. CeHCOpHbIE MPOMBILILIEHHbIE CeTH.

6. Cets ASI: TOIIOJIOTHSI, XapaKTEPUCTHKH U chepa npumeHenus.

7. HART-nipoToxko: XapaKTePUCTUKHU U cdepa NpHMeHeHus,

8. IIpombiunennas nokansuas cers Modbus: APXUTEKTYpa, XapaKTEPHCTHKH U
ctepa prUMeHeHus.

9. IlpOMEINLIERHAs ToKaNbHAS ceTh Profibus: APXHUTEKTypa, XapaKTEPUCTHKH U
chepa npumeHeHus.

10. Monudukanmu nokameroii cery Profibus u cdepa ux NPUMEHEHHS.

11. Tlapamerpsr u APXUTEKTYpa CETH MPOMBIIILIEHHLIH Ethernet, ee npumene-
HHe.

6.4.4 Kourponbuas paGoTa Anst cTyneHTOB 33a04H0 (opmbl 00yyenus

TOJHAOT pa3paboTky pedepara no TEMATHKe, NPHBENIEHHON B METONMYCCKIX yKaza-
HHUSX. '

6.4.5 Tecr pas HEeyCneBalIHX CTYAEHTOB

1. B 4éM 3akmouaiotcs ocHoBHEe [IpEUMyIIeCTBA LH(POBOro KaHana cBssu
TIEpe/T aHATOTOBLIM?

a) GoNbINAs IPOTSKEHHOCTD THHMH CBSI3H

6) BbIcOKas OMexoyCToHIHBOCTE

B) BO3MOXHOCTE MepenasaTh 3HaY€HHs CPa3y HECKOIBKHX [IapaMeTpPOB OJIHO-
BPEMEHHO

T) BAPHAHTHI a, G, B

2. Kaxue ypoBHH ceTeroii Mozenu ISO/OSI onuceisaer npotokon Modbus?

a) hH3HYecKuii

0) xananbHEIi

B) IPHKIaTHOM

T') BAPHAHTHI a, 0,B

3. Kaxoif yposens mogemu OS] peamusyer unTepdeiic RS-485?

a) pusnyeckwmii

6) KaHAIBHLIH

B) IPHKNIaHOM

I') BapHaHTEHI a, 0, B

4. KaxoBa MakcumasnsHas NPOTSDKEHHOCTD JIMHUH CBS3H HHTepelica RS-4859

a) 15m

6) 100m

B) 1200Mm

5. KakoBa Maxcumansnas Pa3HOCTb MOTEHLHANIOB MeX Iy THHUAMH «A» 1 «By
uHTepdetica RS-4857
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a) 5B

6) 10B

B) 12B

6. Cxonbko Bemyux YCTpOHCTB MoxeT 651Th Modbus cetn?

a) l

6)2

B) 4

7 KakoBo 0CHOBHOe HazHaueHMe crangapra OPC?

a) yHuQuKaIms HHTepdelica B3auMoxeHcTRIS TIPUKIIAHBIX [IPOTPAMM H ammna-
PaTypHEIX Cpe/CTR

0) opranusanus BBona-BEBONA CHTHAJIOB

B) Mepejava JaHHEIX B JIOKAJIBHYIO CETh

8. Kax naskiBarotcs YCTpo¥icTBa, 06MeHHBaromuUecs MaHHBIMH B cetH Modbus
TCP?

a) Knuent u ceprep

6) MASTER u SLAVE

9. Ilouemy unrepdeiic RS-485 SIBJIACTCS MOy AYIIJIEKCHBIM?

a) pHeM | mepesaya TIPOUCXOJIUT B pasHOe Bpems

6) npueM u nepenaua [IPOHCXOIHUT B OZIHO TO TOXKe BpeMst

10. Kakoii u3 Tpex HHTep(elicoB umeeT MEHBIIYI0 NPOTAXKEHHOCTh JIHHUH
CBSI3H

a) RS-485

6) RS-422

B) RS-232

6.5 ®ong oneHounpIx cpencTs

Ilonuslit 6ank 3ananuii AT TEKYLLET0, pyGeKHBIX KOHTpOJIeH 1 IIPOMEXYTOY-
HOM arTecranuwm mo AMCLHIIAHE, MOKa3aTeH, KPHTEPUM, LKAl OLEHUBAHMS KOM-
NETEHIUH, MEeTOANYeCKHe MaTepuallbl, onpenensiomue [IPOLENYPEI OLIEHHBAHUS 06-
Pa30BaTENIbHBIX Pe3yIbTaToOB, TIPHBE/IEHEI B y4eGHO-METOMHYECKOM KOMILIEKCe Juc-
LUIUTAHEL,

7.0OCHOBHASA 1 AOMNOJHUTEJILHA 5I YYEBHASI IUTEPATYPA

7.1 OcHoBHasi yueGuasn JIHTEpaTypa
1. JlokanbHbIe BBIHUCIINTENIbHbIC CeTH [DNeKTpoHHBIf pecype] / Yekmapen
10.B. - M. : IMK Ipecc, 2009. — Hoctyn u3 3BC «Koncynprant CTyHeHTa».

7.2 lononnurensuas Y4eOHas auTepaTypa
L. OcHoBel ceteBbIX TexHoOMOrMI] AVl aBTOMAaTH3aUMH W yNpaBiIeHus [Dnek-
TPOHHBIH pecypc] / CrpamyH IO.IT. — M. : OpHas KHura, 2003. — 111 c. — Hoctym us
O9BC «KoHncynpranT CTyLeHTa.
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cype]: yuebuuk / A IT. [Tatu6paros, JLIT. T yAbIHO, A.A. Kupuyenko; nox pex. ATl
IIstubparosa. — M. - DuHAHCH 1 CTatMcTuka, 2014. — Moctyn uz DEC «KoHcynp-
TaHT CTYJIEHTa.

3. KommnbroTeproe YIPaBICHHE TEXHOJOTHYECKHM TIpoLieccoM, skcnepumen-
TOM, 000pyoBaHHeM [OnexTponHsIi pecype] / lenncenko B.B. — M. : lopstiyas -
Hus-Tenekom, 2013, — 584 ¢. — Hoctyn uz DBC «Koncynsrant CTYZIeHTa.

8. YHEEHO-METOHWECKOE OBECIIEYEHHE
CAMOCTOSITEIABHOI PABOTBI OBYYAIOIUXCST

JICHHBIE JIOKANIbHBIE CeTHY» s CTYNICHTOB 3a049HOI (hopmbI o0y4eHus Hampasmenuit
15.03.04, 27.03.04.— Kypran: K'Y, 2017.

2. Coponos H.B., Hensgectneix M.B. Kondurypuposanue OPC cepgepa: me-
TOMMYECKHEe YKazaHus k BBIIIOTHEHHMIO  TaGopaTopHoit PaboThl 1o mucHmmIHIE
«IIpombImtennsre JIOKaNbHBIE ceTH» g CTYACHTOB HampaBneHuit 15.03.04,
27.03.04.— Kyprau: K'Y, 2017.

3. Céponos H.B., Heunsgecturix M.B, Mzyvenue [IPHHIIMIIOB Opranm3amuy u
PaboThI ipoMEIITeHHO JIOKaTLHOM CeTH Ha OCHOBe [poTokona Modbus RTU: me-
TOAMYECKHE yKazaHus K BBIIIOITHEHUO  JraGoparopHoii PaboTel mo mucrHmIMEe
«IIpombimnennsie JIOKaNbHBIe ceTH» g CTYACHTOB HampapieHuif 15.03.04,
27.03.04.— Kypran: KT'Y, 2017.

9. HH®OPMAUMOHHEIE TEXHOJIOT nn,
ITPOTPAMMHOE OBECIIEYEHHE
n HH®OPMAIIMOHHEIE CIIPABOYHEIE CHCTEMbI

1. 3BC «Jlaupy

2.9BC «Koncynpragr CTYZIEHTa»

3. OBC «Znanium.comy

4. «apanTy - CIIPaBOHO-TIPaBOBAs cHcTeMa

10. MATEPHAJIBHO-TEXHHYECKOE OBECHEYEHHE
JACOUILINHE]

MaTepHaﬂLHO—TeXHH‘ieCKOC obecrieuerne o Peamisanuun  nucnummpng, ocy-
HECTBISETCA B COOTBETCTBHY ¢ Tpebosanus ®I'OC BO TI0 aHHO# 06pasoBarensHoji
nporpamme,
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11. 1s1 CTYIEHTOB, OBYYAIOIUXCS C PICHOJIL3OBAHHEM
ANCTAHIIMOHHBIX OEPA3OBATEJILHI>IX TEXHOJIOTMit
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[TPHJIOXKEHUE 1

AHHOTaUus K paboyeit NIporpamMme TUCIUITITHHE]
«HpOMblIHJ'leHHLIe JOKaJIbHbIE CeTH)

06pasoBatensHoi TIpOrpaMMBI BEICIIETO 06pa3oBaHus —
[porpamMme! 6akanaspuata
15.03.04 - ABToMaTH3aLus TEXHOJIOrHYeCKHX NPOUeccoB u NPOH3BOJCTB

Hanpagnennocrp:
ABTOMaTH3auus TEXHOJIOTHYECKHX NPoLeccoB H IPOH3BOACTB
‘ (B MallHHOCTpoeHHH)

TpynoemkocTs nuermmmms;: 3 3E (108 akagemuyeckux 9acoB)
Cemectp: 7 (ounas dopma 00y4eHns), 9 (3a0unas tbopma 00y4eHus)
®opma npomexyTouHol arTecTauuu: 3ayét

Conepxanue JOUCUMIUIHHBI
OcHoBHEIE NPHHIHITBI OpraHu3auy TIPOMBILIIEHHBIX JIOKATBHBIX CeTeli B CHCTeMax
ABTOMATH3allHK TEXHOJOTHYECKHX IIPOLIECCOB H IIPOM3BOICTB. Texuuueckoe u po-

KaJIbHBI€ CETH HHUIKHEro YpOBHsA ABTOMAaTH3alHH. KOHTpOJUIepHBIG JIOKaNIbHEIE CeTu

Modbus, Profibus, npomsiuuieHssid Ethernet, Ipumepsr opranusamnum IIPOMBIIIIEH-
HBIX JIOKaIIbHBIX CETeH B CHCTeMax 4BTOMATH3AIMA B MAIIHHOCTPOCHHIL,
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