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1. Henau n 3212494 AUCHUIJIMHBI

Lenbto mpenoaaBanus TucHUILINHGI "TIpoMbliieHHbIe HHTEpQeiich!" SBseTcs:

- OBJIAJICHUE CTYJEHTAaMU OCHOB IIOCTPOCHMS U aHAJIU3a MPOMBIIUICHHBIX CETE U MPUMEHEHHUS
MPOMBINIJIEHHBIX HHTEp(EiicoB

OCHOBHBIMU 33JJa4aMU JUCLUILINHBI SBIISIOTCA:

- U3y4eHHe MOJIeNIeH, TUIIOB, CTAHIAPTOB, MHTEP(EHCOB 1 MPOTOKOJIOB MPOMBIIIICHHBIX CETEH;

- (popMupoBaHUE YMEHMS NMPUMEHEHUS MPOMBIIUICHHBIX CETEBBIX TEXHOJOTHH ISl TOCTHUKECHUS
TpeOyeMoro ceTeBoro cepBuca (0€30TKa3HOCTh, YCTOMUYMBOCTH K BPEIHBIM (DakTOpaMm Cpenbl,
MPOU3BOIUTENILHOCTD U T.J.);

- (GopmMHpoBaHUE HABBIKOB OOOCHOBAaHHOTO BbIOOpA MPOMBIIIICHHOTO TEIEKOMMYHHKAIIMOHHOTO
o0opypoBaHus

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMal

JlanHas AUCIUTUIMHA OTHOCUTCS K Bnoky I, yactu GOpMHUpPYyEeMOH y4aCTHUKaMH 0Opa30BaTEIbHBIX
OTHOUIEHHUM.

[IpenmecTByronye AMCUUIUIMHBL, OCBOGHHE KOTOPHIX HEOOXOOUMO JUIS M3YyYCHHS AMCLUUIUIMHBI
«IIpombinieHHble uHTepeichbl». «Teopuss aBTOMATHYECKOrO YNPABJICHUA», «BBIUHMCIUTENbHBIC
MAalInuHbI, CHCTEMBI U CeTU», «CXEMOTEXHUKA U IPOMBILUICHHAS SJIEKTPOHUKAY, «DIEKTPOTEXHUKA.

[locnenyromue IUCHUILIMHBL, I KOTOPbIX aucuuIuIiMHA «IIpomblnuieHHble HHTepdench»
SBIETCA  NpeamecTByronieil:  «TexHuueckue  cpeAcTBa  aBTOMATHU3allMM W YNPABJICHUS»,
«MudopmanionHoe obecrieyeHue cuUcTeM yrpaieHus», «lIpoekTupoBaHue aBTOMaTU3MPOBAHHBIX

CUCTEMD,



3. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMIINHE, COOTHECEHHBIX €
HHIUKATOPAMH I0CTHKEHHUS KOMIIeTeHIH

Taoaumna 1

Koa nmo ®I'OC

NHauKaTopbl 10CTHKEHUS

Iliianupyemble pe3yabTaThbl 00yUeHUs 10

aucnumiantae (3YB)

Oo6menpogeccuoHaabHbIE

OIIK-6. Crniocoben
paspabaTeiBaTh |
UCIIOJIb30BaTh
QITOPUTMBI u
POTPaMMBI,
COBpPEMCHHBIC
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH,
METOJIbI M CPEJNICTBA
KOHTPOJIS,
JTMarHOCTUKU u
yIpaBJICHUS,
HIPUTOJHBIC
PaKTUYECKOTO
PUMCHCHHUS B
chepe cBOEH
npodhecCuoHATBLHOM
JeSITeTbHOCTH

IS

OIIK-6.1. Hcnonp3yer anroputMbl H
IPOTPaMMBI, COBpPEMECHHBIC
UH(POPMAIIMOHHBIC TEXHOJOTHH, METOJbI W
CpeAcTBa  KOHTPOJIS, JHAarHOCTHKH |
yIpaBJICHUs, NPUTOJIHBIC ISt
NPaKTUYECKOTO MPUMEHEHHS B cepe CBOCH
po(hecCHOHATLHON JIEATEIIEHOCTH
OIIK-6.2. Ilpumensier, pa3pabarbiBaeT H
UCTIONIB3YeT aJIrOPUTMBI W TPOTPAMMBI,
COBpPEMECHHBIC WHPOPMAIIMOHHBIE
TEXHOJIOTHUH, METOJIbI U CPEACTBA KOHTPOJIS,
JMarHOCTUKU ¥ YIPAaBJICHHS, PUTOIHBIC
JUTSL TIPAKTUYECKOTO MPUMEHEHHUS B cdepe
cBoel mpoecCHOHATbHOMN ACATEHhHOCTH
OIIK-6.3. Ucnons3oBath HaBBIKU
pa3pabOTKH M WCIOIB30BAHUSI AITOPHUTMOB
u porpamm, COBPEMEHHBIX
WHQPOPMAIIMOHHBIX TEXHOJIOTHI, METOJIOB H
CPEACTB  KOHTPOJISi, JTHATHOCTHKH |
yIpaBJICHUS, MIPUTOTHBIX ISt
MPAKTUYECKOT0 MpUMeHEeHHs B cpepe cBoeit
poeCCHOHATBLHOMN IeATEITLHOCTH

3HaTh:

—  Ocobennocmu  apxumexmypbl
pacnpedeneHHblx  cucmem  cobopa
OGHHBIX U YNPAGLEHUSL.

- Mooenv OmMKpuLIMOU
NPOMbBIULEHHOL CemU.

—  HUcnonvzyemvie monono2uu
cemel.

—  Qusuueckue cpedvl nepeoayu
OGHHBIX 8 NPOMBIULTEHHBIX CEMAX.
Ymers:

—  Oyenusamv  mpebosanusi K
cemsam nepeoayu UHGopmMayuu.
—  Bwibupames mun

NPOMBLULIEHHOU cemu, u3udecKuil
KAHan U npOmoKoJL.

Baanern:

—  HAaBbIKAMU NPOEKMUPOBAHUSL U
HAnNaoOKu cemeevlx CMpYKmyp u
unmep@eticos

OIIK-8. Cmocoben
BBITTOJTHSTh
HaJIAJIKy
U3MEPUTENBHBIX U
yIpaBIAIOLIUX
CpeAcTB "
KOMILIEKCOB,
OCYIIECTBIISITh
pernaMeHTHOE
o0cy>)KHuBaHUe

ux

OIIK-8.1. OcBouth CIOCOOLI HaJIAIKHU
WU3MEPUTEIIBHBIX U YIIPABJISIONINX CPEJICTB U
KOMILJICKCOB

OIIK-8.3. Hcmosab3oBaTh HaBBIKU
BBITIOJTHEHUST HAJAJKH HU3MEPUTENBHBIX U
VIPABJISIONUX CPEACTB W KOMIUICKCOB,
OCYIIECTBIICHUS ux pPETTIaMEHTHOTO
o0cITy>)KMBaHUS

3namo:

—  OcHosnbie KOMNOHEHMbl
NPOMBLULTIEHHBIX Cemell.

—  Ilpomoxkonwi obmena
ungopmayuetl.

—  Pacnpocmpanennvie
cmanoapmHvle NPOMbLULTIEHHbLE
cemit.

—  OcHosHble  Xapakmepucmuxu
NPOMBLULTIEHHBIX Cemell.

Ymems:

—  Ilpoekmuposamev npocmetiviue
cpeocmea CONPSANCEeHUs. C Cemblo
Bnaoemp:

— HABbIKAMU HACMPOUKU OCHOBHBIX
KOMMYHUKAYUOHHBIX YCMPOUCME U
NPOMbBIULTIEHHBIX UHMepghelicos.




4. O0beM AUCHUILUINHBI U BBl y4e0HOH padoThI

Taoauna 2
Bcero CemecTpsbl
Bua yuedHoii paGoTsl yacoB/3a4.e]l. 071170) 300
(010 10) 3d0 6 7
KonTakTHas pa6ora (Bcero) 64/1,78 16/0,44 64/1,78 16/0,44
B tom uncne:
Jlexuu 32/0,89 8/0,22 32/0,89 8/0,22
Ipakrnyeckue 3austus (I13) 32/0,89 8/0,22 32/0,89 8/0,22
CamocrosiTeIbHasi padoTa (Bcero) 80/2,22 128/3,55 80/2,22 128/3,55
B tom uncne:
Pedepat (npe3enTarus) 20/0,56 54/1,5 20/0,56 54/1,5
IToAroToBKa K MPAKTHYECKUM 3aHATHAM 30/0,83 44/1,22 30/0,83 44/1,22
IloaroToBKa K 3a4eTy 30/0,83 30/0,83 30/0,83 30/0,83
BI/I[[ HpOMe)KyTO‘-IHOﬁ arTTecraluuu 3a4€eT 3a4eT 3a4eT 3a4eT
Ob6wmas BCEI'O B 144 144 144 144
qacax
TPY0€MKOCTh
e — BCET O B 3au. 4 4 4 4
eIUMHHIIAX
5. Coepsxkanue QU CHUNITHHBI
5.1. Pa3gesnl AMCOUILINHLI H BUABI 3aHATHIA
Taoauna 3
Jlekm. 3aH. IIpaxr. 3aH.
Ne HanmeHnoBanue pasaeia 1 P Bcero gacos
n/n U CIHUIIINHBI JaChl JaChl
O®O | 300 | ODO | 300 | OPO | 300
Moayas 1
1 OCHOBBI HOC’EpOGHI/IH HpOlXIHLHJIeHHHx 10 2 10 2 20 4
cetelt u uHTEphErCcoB
Moayas 2
2. | OCHOBHBIE TPOMBITIJICHHBIEC TPOTOKOJBI | 12 \ 4 \ 12 \ 4 | 24 | 8
Moayas 3
3 ArnmapaTtHoe o0ecrieueHre 1 3aIIuTa OT 10 2 10 2 20 4
TIOMeEX.
Bcero yacos 32 8 32 8 64 16




5.2. JlekunoHHBIE 3AHATUSA

Taoauna 4
Ne i/t HaumenoBanue pasnena Coneprxanue paszaena
JHACITUTITAHBI
Mopnyas 1
OCHOBBI TTOCTPOCHHS OO0mue cBeneHUS O MPOMBIIUIEHHBIX ceTsxX. Mojenb
1. IPOMBIIUIEHHBIX CETEH U OSl. Unurepdeiicet RS-485, RS-422 u RS-232.
uHTepdeiicoB Wurepdeiic "TokoBas metus".

Monyas 2

HART-npoTokoi. CAN. Profibus. Modbus.

OCHOBHBIE IPOMBIIUICHHBIE .
2. [Ipombinennsiit Ethernet. becipoBoaHble noKanbHbIE
IIPOTOKOJIBI
CEeTH
Monayas 3
CereBoe obopynoBanue. Kabenu st MpOMBIILIEHHBIX
cereil. 3ammra OT nomex. 3aszemieHue. [IpoBonHbIe
AmnmapaTtHoe o0ecriedeHue u
3. KaHajabpl Iepenayd cur”HanoB. [lapasuTHbie cBs3M.

3aluTa OT IIOMEX.

MGTO,Z[BI OKpaHUpPOBaHHA U 3a3CMIJICHUA. 3aH_[I/ITa
IMPOMBIIIJICHHBIX ceTeil OT MOJTHHH.

5.3. llpakTnyeckune 3aHATHS

Taoauua 5

No HaunmenoBanue paznena
/11 MUCLUIIINHEI

HaunmeHnoBaHue npakTu4eckoil paboTbl

OCHOBBI IOCTPOEHHUS
1 | TDpOMBIIUICHHBIX ceTel U

Hacrpotika nmanenu CI1307 mast cetu Modbus RTU.
Hacrpoiika cszu CI1307 ¢ TTJIK110 mo nporokoay Modbus RTU
(Master/Slave).

uHTEepdeiicoB Hacrpoiika cBsizu [TJIK110 ¢ MasterSCADA 4D o nmpoTtokoiry
Modbus RTU (Master/Slave).
Hacrpotika cszu CI1307 ¢ ITP114 o nporokosry Modbus RTU
OcHOBHbIE
2 MIPOMBIIIIJIEHHBIE (Master/Slave).
p Hacrpoiika cBs3u CI1307 ¢ [TUB1 no npotokonry Modbus RTU
MIPOTOKOJIBI

(Master/Slave).

AnmapartHoe obecrieueHne
Y 3aI1UTa OT IOMeX.

Oo6wmen o mpotokoxy Modbus TCP gepes Ethernet.
[Toakmrouenne OPC CoDeSyS V2.3.
Peanmmzauuss WEB-cepBepa.

6. CamocTosiTeIbHAsi padoTa CTYAEHTOB MO AUCHHUILINHE

CamocrosTenbHas paboTa BKIIOYAET: IOBTOPEHHE CTYJCHTOM M3JIOKEHHOTO Ha JIEKIUSIX U
NPAKTUYECKUX 3aHATHSAX Y4eOHOro MmaTepuana, peuleHHe WHAMBUIYalbHBIX JIOMAIHUX 3ajad,
MOJATOTOBKY K KOHTPOJIBHOMY ONPOCY U 3K3aMEHY.

CamocrosTenbHas paboTa, HalpaBleHHAas Ha YriyOJleHHWE W 3aKkpeIuleHWe 3HaHUM, a TaKxke
pa3BUTHE MPAKTUUYECKUX YMEHUHN 3aKIII0UaeTCs B!

- aHaJM3e TEOPETUYECKHX U (PAaKTUYECKUX MaTepHaliOB IO 3a/laHHON TeMe, IPOBEJCHUN PacyueToB,
COCTaBJICHMM CXEM M MOJeJieil Ha OCHOBE CIIEHapUeB pabOThl TEXHOJIOTHYECKOTro O0OpyAOBaHUS H

MIPOU3BOCTBA,

- U3YYEHUHU TEM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY,
- W3YYEHUHU TEOPETHUECKOTO MaTepuala K MPaKTUUECKUM 3aHITHSIM,
- BBITIOJTHEHUH 33JaHUN HA MPAKTUYECKUE 3aHATHUS,

- IOATOTOBKEC K 3a4YCTYy.




6.1. IloaroroBKa K NpaAaKTHYECKUM 3aHATHAM
Tabauna 6

No HaumenoBanue pasnena

HaunmeHnoBaHue npakTu4eckoil paboTbl
n/m JUCIUTUIUHBI

Hacrpotika nmanenu CI1307 mast cetu Modbus RTU.
Hacrpotika csizu CI1307 ¢ TIJIK110 mo nmporokoixy Modbus RTU.
Hacrpoiika cBszu ITJIK110 ¢ MasterSCADA 4D 1o npoTokoy

OcCHOBBI IOCTPOEHUS
1 | mpoMBINUIEHHBIX CeTeH U

nHTepgeiicon Modbus RTU (Master/Slave).
9 . (ifgfuiizzﬂe Hacrpoiika cBsizu CI1307 ¢ [TPxx no nporokory Modbus RTU
p Hacrpoiika cBs3u CI1307 ¢ [TUB1 no npotokony Modbus RTU
IPOTOKOJIBI

Oo6wmen o mpotokoxy Modbus TCP gepes Ethernet.
[Toaxmouenne OPC CoDeSyS V2.3.
Peanmmzauuss WEB-cepsepa.

AmnmapaTHoe obecrieueHue
¥ 3aIUTa OT TOMeEX.

6.2. Temsl pedepaToB

- Ilpombiuniennas mmHa AS-interface

- IIpombimnennas mmHa CANopen

- IlpompbinuieHHbIe OECIPOBOJHBIE CETH
- Ilpompbinuiennas muHa Profibus

- IIpombinennas mmHa MODBUS

- IIpompimiennas mmHa HART

- IIpomsimiennas muHa Profinet

- Mopens OSI

Y4eOHo- MeTOoANYeCKOe o0ecTieYeHre CAMOCTOSITeIbHOIH PadoThI CTY/IeHTOB

1. [Hemenkos, H. II. IIporpammupoBanue M KOH(UTYpUpPOBAaHUE MPOMBIIUICHHBIX ceTeil: yueOHOoe
nocobue / H. Il. JlemenkoB. — MockBa: MOCKOBCKHI TOCYIapCTBEHHBIH TEXHUYECKUH YHUBEPCHUTET
umenu H.D. baymana, 2010. — 116 ¢. — Texkcr : 35eKTpOHHBIH // DNeKTpOHHO-OMOIMOTEeYHAs cucTeMa
IPR BOOKS : [caitT]. — URL.: https://www.iprbookshop.ru/31176.html

2. IIpowmblnuieHHBIE BBIYMCIUTEIbHBIE CeTH : yueOHoe ocodue / M. A. Enuzapos, B. H. Hazapos, B. A.
[Toronun, A. A. TperbskoB. — Tam00B: TaMOOBCKHMII TOCYAapCTBEHHBIM TEXHHUYECKH YHHBEPCHUTET,
OBC ACB, 2018. — 162 c. — ISBN 978-5-8265-1933-2. — TekcT: 31€KTPOHHBINA // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/94370.html

3. IIpombinuieHHBIE BHIUMCIUTENbHBIE ceTU: yueOHoe nocodue / 1. A. Enuszapos, B. H. Hazapos, B. A.
[Toronun, A. A. TperbskoB. — Tam00B: TaMOOBCKHMII TOCYTapCTBEHHBIM TEXHUYECKHI YHHBEPCHUTET,
OBC ACB, 2018. — 162 c. — ISBN 978-5-8265-1933-2. — TekcT: 31€KTPOHHBINA // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS: [caitt]. — URL.: https://www.iprbookshop.ru/94370.html

7. OueHoYHbIE CpeICTBA.

7.1. Bonnpocsl K py0e:KHbIM aTTecTalusM
Bomnpocel k nepBoii arTecTanuu

OO01u11e cBeICHUS O TPOMBIIIJICHHBIX CETSX.

Mogens OSI. ®u3nueckuii ypoBEHb.

Mopnens OSI. KananbHbIN ypOBEHB.

Mogens OSI. CeTeBoii ypOBEHbD.

Mopnens OSI. TpaHCHOPTHBIN YpPOBEHB.

Mogens OSI. CeaHCOBBIN YPOBEHbD.

Mognens OSI. YpoBeHb npeacTaBieHus.

Mogpens OSI. [IpuknagHoi ypoBEHb.

Wntepdeiice RS-485, RS-422 u RS-232. luddepenunanpuas nepenavya curHana.

©CoOoNOA~WNE
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Wntepeiice RS-485, RS-422 u RS-232."Tperbe" cocTosIHNE BBIXO/IOB.
Nutepdeticet RS-485, RS-422 u RS-232. YeTkipexnpoBoiHON HHTEPPEIIC.
Wntepeiice RS-485, RS-422 u RS-232. Pexxum npuema sxa.
Hurtepdeticer RS-485, RS-422 u RS-232. 3azemiienue, raapBaHrdecKast M30JIAMS U 3aIUTa OT
MOJTHUH.

Nutepdericet RS-485, RS-422 u RS-232. CrangapTHbIC TapaMETPHI.
CornacoBaHue JIMHUY C IEPEAATIYMKOM U IPUEMHUKOM.

Tomomnorust cetn Ha ocHOBe MHTEepPeiica RS-485.

VYcTpaHeHne coCTOSTHUS HEOPEIEIeHHOCTH JIMHUY.

CKBO3HBIE TOKHU.

Br16op kabens.

Pacummpenue npenenbHbIX BOZMOKHOCTEH.

Hutepdeticet RS-232 n RS-422.

WnTepdeiic "ToxoBas metns".

HART-ipotoko.

HART-nporokos. ITpuHIMnIb mocTpoeHus.

Certp Ha ocHoBe HART-nipotokona

HART-nporokon. Anpecanusi.

Komagnet HART

HART-nporokou. S3bik onucanus ycrpoiicts DDL. PaznoBuaHOCTH.
CAN. ®usnveckuii ypoBEHb.

Onekrpuueckue coequnenus B cetu CAN.

Tpancusep CAN

CAN. KananbHbIi ypOBEHb.

CAN. [TocToBepHOCTH TIepe1aun

CAN. Ilepenaua cooOIIeHUIA.

[Ipuknagnoit yposens: CANopen.

Profibus. ®usmnueckuii ypoBeHs.

Kananbnsiii ypoBenb Profibus DP

Profibus. Kommynukarmonsstii npoduis DP.

Profibus. ITepemaua cooOmeHHiA.

Profibus. PezepBupoBanue.

Profibus. Omrcanue ycTpoicTs.

Modbus. ®usnveckuii ypoBeHb.

Modbus. KanansHbIii ypoBeHb.

Modbus. ITpuknagHoii ypoBeHb

[Tpomeimuiennsiit ETHERNET.

[pomernennsiii ETHERNET. OTinuntensHbie 0COOEHHOCTH.
[Tpomeimuiennsiiit ETHERNET. ®usnueckuii ypoBEHb.
[Ipombinennsiii ETHERNET. KananbHblii ypoBeHb
[Mpomsinennsiii ETHERNET. Modbus TCP.

IMpomeimutennsiit ETHERNET. Profinet.

becripoBoaHbIE JIOKaJIbHBIE CETH.

BecnipoBoHbIe oKanbHBIE ceTU. [IpoGieMbl 6ecTpOBOIHBIX CEeTEH.
BecnpoBoarbie mokansHbIe ceTd. Bluetooth.

BecnpoBoaubie nokanbheie cetu. ZigBee u IEEE 802.15.4.



OoOpa3zen 0Ous1eTa K MepBOM pyOeKHOI aTTecTAlNM

T'PO3HEHCKUU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUHW YHUBEPCUTET

BHUJET Ne 1
PyGe:xxnas arrectaums Nel
Jucnunnuna IIlpoMblllieHHbIEe HHTepPdelichl

HNucturyr DHEPreTUKU CIELIMAIIBHOCTD ATIIII cemectp 6

1. Mogens OSI. YpoBeHb npeacTaBieHUsI.
2. Ilpuxnagnoii yposenb: CANopen.
3. Ipomsmuiennsniit ETHERNET.

YTBEPXIAIO:

« » 20 1. [IpenonaBarensb

Bonpocekl Ko BTOpOIi aTTecTanuu

BecnpoBoausie mokansubie cetu. Wi-Fi u IEEE 802.11.
CpaBHeHue 0eCIpOBOIHBIX CETEH.
CerteBoe obopynoBanue. [loropurtenu uaTepdeiica.
CereBoe obopynoBanue. KoHIleHTpaTopsl (xaobl).
CeteBoe obopynoBanue. [IpeobpazoBaTenu naTepdeiica.
CereBoe o0opynoBanue. Anpecyemsbie mpeodpazoBaTenu HHTepderica.
CerteBoe 00opyoBanue. MexceTeBbie ITUTIO3HI.
CereBoe obopynoBanue. [[pyroe cereBoe 000pyaoBaHue
CerteBoe obopyaoBanue. Kabenu 11t TpOMBITIUICHHBIX CETEH.

. 3a1ura oT omex.

. UcTOUHMKH TTOMEX.

. XapaKTEepUCTUKH IIOMEX.

. I[Tomexu u3 ceTH 37eKTPOCHAOKEHUSI.

. MomHus 1 aTMOCEpHOE ITEKTPHUIECTBO.

. CTaTnyeckoe 3JIeKTPUYECTBO.

. [Tomexu depe3 KOHAYKTUBHEIE CBSI3U.

. DIEKTPOMarHUTHbHIE TTOMEXH.

. lpyrue Tumsl momex.

. 3azemuieHue. OnpeneneHus.

. Ienu 3a3eMiIeHUs.

. 3aluUTHOE 3a3eMIICHUE 30aHUH.

. ABTOHOMHOE 3a3€MJICHHE.

. 3a3eMJISIOIIME TTPOBOAHUKH.

. Mogenp «3eMiin».

. Bunarel 3azemiieHuit.

. IIpoBO/IHBIE KaHAIIBI IEpEAAYU CUTHAJIOB.

. UcTouHMKHM cuTrHana.

. IIppeMHUKH curHana.

. Ilpuem curxasna 3a3eMJI€HHOTO UCTOYHHKA.

. Ilpuem curnana He3a3eMJICHHBIX HCTOYHUKOB.

. duddepennnanbHpie KaHAIbI IEpeaYl CUTHAJA.

. [lapa3zuTHble CBA3M.

. Moaenu KOMIIOHEHTOB CUCTEM aBTOMAaTH3aIUH.

. [Tapa3uTHbIC KOHAYKTUBHEIEC CBSI3H.

. UHAYKTUBHBIE U €eMKOCTHBIE CBSI3U.

©CoNO~WNE

[ =
N - O

WWWWWWRNRNNNNNNNNNRERE R R R R R R
OORWONPOOCOONOUTRWNRPRPOOOM~NOO U MW



36. MeTopl 5KpaHUPOBAHUS U 3a3EMIICHUS.

37. 'anpBaHnYeCKy CBS3aHHBIE [[EMH.

38. DkpaHupoBaHHE CUTHAIBHBIX KaOese.

39. NabBaHWYECKHU pa3Bsi3aHHbBIC TIETIH.

40. Dkpanbl kabemneil Ha AMEKTPUIECKUX MOACTAHITUSAX.
41. Dxpanbl Kabesen 1 3aIUThl OT MOJIHUH.

42. 3azemiienue npu qudepeHInaIbHbIX H3MEPEHUsX.
43. HTENIeKTyaIbHbIC JATYHKH.

44, MoHTaxHbIe MKa(HbI.

45. PacnipeieIeHHbIE CUCTEMBI YIIPaBIEHUS.

46. YyBCTBHUTEIbHBIC H3MEPUTEILHBIC TIETTH.

47. HcnonHuTelnbHOE 000pYIOBAHUE U TPUBOBI.
48. 3a3emieHHE Ha B3PHIBOOMACHBIX 00BEKTAX.

49. TanpBaHHMYecKas pa3Bsi3Ka.

50. 3amuTa MpOMBIIUICHHBIX CETEH OT MOJTHHUH.

51. Ilytu npoxokaeHUs UMITYJIbCA MOJIHUH.

52. Cpexactsa 3aIuThl OT MOJIHHH.

53. Crannaptsl U MeTobI ucnbiTanuii mo SMC.

54. Bepudukaius 3a3eMICHUS U SKPAaHUPOBAHUS.

Oo0Opa3zen 0us1eTa KO BTOPOH pyOe:KHOM aTTecTalluU

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIN HE®TAHONW TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecranus Ne2
Jucuunnuna IpoMblniieHHbIe HHTePdeichbl

HNucturyr DHEPreTUKU CIELIMAIIBHOCTD ATIIII cemectp 6

1. XapakTepucTHKH TOMEX.
2. Ilpuem curHana 3a3eMJICHHOTO NUCTOYHHUKA.

3. Cpencrsa 3alIUThl OT MOJIHUY.

VYTBEPXJIAIO:

« » 20 T IIpenonasarenn

7.2. Bonpocsl k 3a4eTy

Bonpoch K 3a4eTy N0 TUCHUILINHE

OO61ue cBeIeHHsI O TPOMBILIUIEHHBIX CETSX.

Mopnens OSI. @uznueckuii ypoBeHb.

Mogens OSI. KananbHblil ypOBEHb.

Mopnens OSI. CereBoil ypoBEHb.

Mogpens OSI. TpaHCIOPTHBINA YPOBEHb.

Mopnens OSI. CeaHCOBBIN ypOBEHB.

Mogens OSI. YpoBeHb peacTaBlICHUS.

Mopnens OSI. ITpuknanHoil ypOBEHb.

Hurtepdeticet RS-485, RS-422 u RS-232. [IluddepennuanpHas nepegada CUurHaia.

10. UnTepdeiicet RS-485, RS-422 u RS-232."Tperbe" cOCTOSIHNE BBIXOIOB.

11. UnTepdeiicer RS-485, RS-422 u RS-232. YerbipexnpoBoaHON HHTEpGEHC.

12. Unrepdeiicot RS-485, RS-422 u RS-232. Pexxum npuema sxa.

13. UnaTepdeiicer RS-485, RS-422 u RS-232. 3a3zemnenue, ranpBaHUYECKast U30JISAIMS U 3aIIATA OT
MOJTHUH.

14. UnTepdeiicer RS-485, RS-422 u RS-232. CtangapTHbIe mapaMeTphl.

©CoN>O~WNE



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
. BecipoBoanbIe nokansHBIE ceTH. Bluetooth.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

53

CornacoBaHue JIMHUY C IEPEAATYMKOM U IPUEMHUKOM.
Tomomnorust cetn Ha ocHOBe MHTepPeiica RS-485.
YcTpaHeHne COCTOSHUS HEOTPEAETICHHOCTH JINHUH.
CKBO3HBIE TOKH.

Bri6op xabens.

Pacmmpenue npeaenbHbIX BO3MOKHOCTEH.
Wutepdeiicet RS-232 u RS-422.

Hutepdeiic "TokoBas metTis".

HART-ipotokos.

HART-nporokos. ITpuHIMnIb mocTpoeHus.

Cetp Ha ocHoBe HART-nipotokona

HART-nporokon. Anpecanusi.

Komagnet HART

HART-nporokou. f3bik onucanus ycrpoiicts DDL. PazHoBuaHOCTH.
CAN. ®usnveckuii ypoBEHb.

Onekrpuueckue coequnenus B cetu CAN.

Tpancusep CAN

CAN. KananbHbIi ypOBEHb.

CAN. [TocToBepHOCTH TIepeaun

CAN. Ilepenava cooOIIeHUIA.

[Tpuknagnoit yposens: CANopen.

Profibus. ®usnueckuii ypoBeHs.

Kananbnsiii ypoBenb Profibus DP

Profibus. KommyHukarnmonustii npoduis DP.

Profibus. ITepemnaua cooOeHHiA.

Profibus. PezepBupoBanue.

Profibus. Omrcanue ycTpoicTs.

Modbus. ®usnveckuii ypoBeHb.

Modbus. KanansHbIii ypoBeHb.

Modbus. ITpuknaaHoii ypoBeHb

[Tpomeimuiennsiit ETHERNET.

[Mpomermnennsiii ETHERNET. OTiinuntensHbie 0COOEHHOCTH.
[Tpomeimuiennsiiit ETHERNET. ®usnueckuii ypoBEHb.
[Ipombinennsiii ETHERNET. KananbHblli ypoBeHb
[Mpomsinennsiii ETHERNET. Modbus TCP.
Mpombimutennsrii ETHERNET. Profinet.
becripoBoaHbIE JIOKaJIbHBIE CETH.

BecnipoBoHbie oKanbHBIE ceTh. [IpoGieMbl 6ecTpOBOIHBIX CEeTEH.

BecnpoBoaubie nokansheie cetu. ZigBee u IEEE 802.15.4.
Bbecnposoansie mokansubie cetu. Wi-Fi u IEEE 802.11.
CpaBHeHUe 0eCIIpOBOTHBIX CETEH.

CerteBoe oO0opynoBanue. [loropurtenu uaTepdeiica.
CereBoe obopynoBanue. KoHIeHTpaTophI (Xaobl).

CeteBoe obopynoBanue. [IpeobpazoBatenu naTepdeiica.
CereBoe o0opynoBaHue. Anpecyembie mpeodpazoBaTenu HHTepderica.
CerteBoe 00opynoBanue. MexceTeBbie ITUTIO3HI.

CereBoe obopynoBanue. [[pyroe cereBoe 000pyaoBaHue
CeteBoe obopymoBanue. Kabenu 111 TpOMBITIUICHHBIX CETEH.
3amura oT momex.

Hcrounnky momex.

XapaKkTepUCTUKHU IIOMEX.

[Tomexu U3 ceTH 37IEKTPOCHAOKEHUSI.

Mounnus u atMochepHOe IEKTPUIECTBO.

CraTnyeckoe 3JIeKTPUYECTBO.



70. TTomexu yepe3 KOHTYKTUBHBIC CBSI3H.

71. DneKTpOMarHUTHBIC TIOMEXH.

72. Jlpyrue TUIBI IOMeX.

73. 3azemnenue. OnpenencHusl.

74. llenu 3a3emiIeHUS.

75. 3ammTHOE 3a3eMIIEHME 30aHUIA.

76. ABTOHOMHOE 3a3eMJICHUE.

77. 3a3eMJISIOIME TTPOBOTHUKH.

78. Monenpb «3eMIIny.

79. Bujbl 3a3eMIICHUIA.

80. [IpoBoiHBIE KaHAJIBI TIEpEIaYl CUTHAJIOB.

81. IcTOYHMKY CHUTHAIA.

82. [IpueMHUKHN CUTHAJA.

83. Tlpuem curHama 3a3eMJICHHOTO UCTOYHHKA.

84. [lpuem curHasia He3a3eMJICHHBIX HCTOYHUKOB.
85. luddepenimanbHpie KaHAIBI IEPEIaYd CUTHAA.
86. [1apa3zutHblie CBS3M.

87. Moeny KOMIOHEHTOB CHCTEM aBTOMATHU3AIIHH.
88. [lapa3uTHbIe KOHTYKTUBHBIC CBS3H.

89. UHnyKTUBHBIE U EMKOCTHBIC CBSI3H.

90. MeTo1bI 5KpaHUPOBAHMS U 3a3EMJICHHUSI.

91. T'aibBaHWYECKU CBSI3aHHBIC IICTIH.

92. DKpaHMpOBaHHUE CUTHAIBHBIX KaOemei.

93. l'aibBaHWYECKU pPa3BSA3aHHBIC TICTIH.

94. Dkpanbl kKabenel Ha AIEKTPUIECCKUX MMOJCTAHITUSAX.
95. Dkpanbl Kabenen s 3aIUThl OT MOJIHUU.

96. 3azemienue npu nuddepeHITUaATBHBIX U3MEPECHUSIX.
97. HTEIeKTYaIbHBIE TaTYHKH.

98. MoHnTaxxHbIe MKaDHI.

99. PacnipenienieHHbIE CUCTEMBI YIIPABJICHUSI.

100. YyBcTBUTENBHBIC H3MEPHUTEIBHBIC CTIH.

101. HcnonuurtenbHOEe 000pYHOBaHHUE U IIPHUBOIBI.
102. 3azemiieHne Ha B3PHIBOONACHBIX OOBEKTAX.
103. TampBaHMuecKas pa3Bs3Ka.

104. 3ammTa MpOMBINUICHHBIX CETEH OT MOJIHUH.
105. IlyTu npoXoKIeHUs UMITYJIbCA MOJHHUU.

106. CpencrtBa 3amIMThI OT MOJTHUHU.

107. CrangapTsl 1 MeTOIbI UcTibITaHul 10 DMC.
108. Bepudukamus 3a3eMICHHS ¥ SKPAaHUPOBAHMUSI.

Oo0pa3zen OusteTa K 3a4eTy:
T'PO3HEHCKUH I'OCYHAPCTBEHHbBIN HE®TAHONW TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 7
Jucnunnuna IIlpoMblllieHHbIEe HHTepPdelichl

HNucturyr DHEPreTUKU CIELIMAIIBHOCTD ATIIII cemectp 6

1. T'anpBaHMYECKH pa3Bs3aHHBIC LIEIU
2. ABTOHOMHOE 3a3eMJICHUE.

3. Tlpombimmennsiiit ETHERNET. OtnuuurensHbie 0COOCHHOCTH.

YTBEPXIAIO:

« » 20 T 3aB. kadempoii




7.3. Texkyuuii KOHTPOJIb

IIpumep NpaKTHYECKOTO 32 JaHUSA
3ananme Ne2. Hactpoiika csizu CI1307 ¢ ITJIK110 mo nmporokory Modbus RTU (Master/Slave).

Hesas pa6oTbl HacTpoiika 0OMeHa JaHHBIMU MEX1y naHenbio oneparopa CII3XX u KOHTpoIepOM
IUIK110 [M02] no mpotokony Modbus RTU. B sTtom BapuaHTe KOHTPOJIIEP BBIMOIHSACT (DYHKITHUIO
Slave, a nanens — Master.

Conep:xxanue

1. Hacrpoiixu ITJIK110 [M02] (Modbus RTU Slave)

1.1. Kondurypanwms TTJIK

2.2. Ilporpamma PLC_PRG

1.3. Kondwurypamus 3anaq

2. Hactpoiiku CII307 (Modbus RTU Master)

2.1. Hactpoiiku PLC-niopta nanenu

2.2. DKpaH MmpoeKTa

3. Pabora ¢ mpumepom



7.4. Onucanne mokasarejeid M KpPHUTEpHEB OLCHUBAHMS KOMIIETEHUMH Ha Pa3jIMYHBIX 3Tanax ux ¢GopMHpoBaHuUsd,

OIIMCAaHMC IIIKAJbI OICHUBAHUA.

Tabauna 7
KpuTepuu oleHMBAHHS Pe3yJIbTATOB 00ydeHHs] HanMeHOBaHHe
IL1aHupyeMble Pe3ybTATHI OCBOCHHS KOMIETEeHIHH vemee 41 GaLI0B 41-60 61108 61-80 6aLI0B 81-100 6am108 OIIEHOYHOTO0
(Hey/10BJIeTBOPHTEILHO) | (YAOBJIETBOPUTEILHO) (xopoo) (OTIMYHO) cpeacrea

OIIK-6. Cnoco6en pa3pabaThiBaTh U UCIOIB30BATh

ITOPUTMEBI X TIPOTPAMMBI, COBpEMEHHBIE HH()OPMAIIOHHBIE TEXHOJIOTHH, METOIBI
YHOpaBJICHHUS, IPUTOTHBIE TSI MPAKTHICSCKOTO IPUMEHEHUs B chepe cBoel mpodeccHoHATbHON AeITEIbHOCTH

" CPEACTBA KOHTPOJIA, TMATrHOCTUKA 1

Snamp:
— Ocobennocmu  apxumexkmypol  pacnpeoeieHHbix
cucmem co6opa OAHHbIX U YNPABGIEHUS. CdopmupoBaHHEIC, HO CdopmupoBaHHEIC
—  Mooenb omkpimoii npoMuluIeHHOU cemu. ®dparMeHTapHbIC 3HAHUS Henonneie 3HaHus COJIepKAIIe OTJCIILHBIC CUCTEMATHYCCKUEC
—  HUcnonv3yemvie mononozuu cemei. poOeIbl 3HAHUS 3HAHUS
— Qusuueckue  cpedvbl  nepedauu  OAHHBLIX G
NPOMBIUTEHHBIX CEMAX.
IIpaxTryeckue
Ymemo: 3aHATUA
— Oyenusamov mpebdosanuss K cemam nepeoaiul ‘YMeHus MOJTHBIE, CipopMupoBarHbe 3auer
ungopmayuu. YacTtuaHbIE yMEHUS Henomnasie ymenus JIOITyCKAr0TCs HEOObIINe pYMepHm
— Buibupamv mun npomvluiiennol cemu, uzuyeckuil OLINOKU
KaHan u npomoKo.l.
Bnademb: B cucrematnueckom VYcenemsoe u
YacTuuHOE BiIagcHUE Hecucrematnueckoe
—  HABLIKAMU NPOEKMUPOBAHUS U HANAOKU Cemesbix IPUMEHEHNN HaBBIKOB CHCTEMaTHYECKOe
. HaBBIKAMU pUMEHECHNE HABBIKOB
cmpykmyp u unmepgeiicos JIOITYCKAIOTCS TPOOeITh IIpUMEHEHNE HaBBHIKOB
OIIK-8. Crioco0eH BHIOIHATE HAJAIKy H3MEPHUTEIBHBIX M YIIPABIAIONINX CPEACTB M KOMIUIEKCOB, OCYIIECTBIIATE HX PErJIaMEHTHOE O0CITyKUBAHHE
Snamp:
— OcHogHble KOMNOHEHMbL NPOMBIUNEHHBIX CeMel.
— Ilpomoxonvr 06mena unghopmayue. CdopmupoBaHHEIC, HO CdopmupoBaHHEIC
—  Pacnpocmpanenuvie cmanoapmuvle] PparMeHTapHbIE 3HAHUS Henonneie 3HaHus CoJIepKaIe OTJCIILHBIC CUCTEMATHYCCKUEC
npombluieHHble cemi. poOeIIbl 3HAHUS 3HAHUS
— xapakm MUK
pcuoenble apaKmepucmuky  NPOMbIUTEHHBIX MpaxTaueckue
cemeil.
v, v 3aHATHUAL
Memb: MEHUS [TOJTHBIE
. ’ CchopmupoBaHHbIE 3auer
—  Ilpoexmuposame npocmetiuiue cpeocmsal  YacTuuHble yMEHHs Henomnneie ymeHus JIOITYyCKAKTCS HEOObINE yMeHHs

CONPANCEHUSA C Cemblo

OLINOKHU

Bnaoems:
HABBIKAMU HACMPOUKU OCHOBHBIX KOMMYHUKAYUOHHBIX
lycmpoticme u npoMbluLeHHbIX UHMePPenicos.

YacTtuuHOE BiIaJgcHUE
HaBBIKAMU

Hecucremarnueckoe
MPUMEHECHNE HABBIKOB

B cucremarnueckom
MIPUMEHEHNN HaBBIKOB
JIOTTYCKAIOTCSI TPOOEITBI

Ycnentnoe u
CHCTEMATHYECKOE
MIPUMECHEHHUE HABBIKOB




8. Oco0eHHOCTH peaJu3auuu JMCUMIIMHBI 1JI1 MHBAJIH/I0B M JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbS.

Jlnst  ocymiecTBiI€HMS ~ OPOLENyp  TEKYLIEro KOHTPOJS  YCIIEBAEMOCTH U
IPOMEXYTOUHOM aTTecTallud OOy4YaroIMXCsl co37aHbl (DOHABI OLEHOYHBIX CPEJCTB,
aJlaliTUPOBAHHBIE JUJIs1 MHBAJIMOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBBS U
NO3BOJISIFOIME  OLIGHUTh  JOCTH)KEHHME HMH  3alUIAHUPOBAaHHBIX B~ OCHOBHOU
0o0pa30BaTeNIbHON IpPOrpaMMe pe3yibTaTOB OOy4YEHUS U YpPOBEHb C(HOPMHPOBAHHOCTHU
BCEX KOMIIETEHIINM, 3asBIECHHBIX B 0Opa3zoBaTesibHOl mporpamme. dopma mpoBeneHUs
TEKyIled aTTecTaluu JJs CTYJEHTOB-MHBAJIUAOB YCTaHAaBIMBAECTCA C  Y4YETOM
WHIUBUAYAJIBHBIX TICUXO(MU3UYECKHX OCOOCHHOCTEH (YCTHO, NMHUCbMEHHO Ha OymMmare,
NUCBMEHHO Ha KOMIbIOTEpe, B (opme TecTupoBaHus U T..). [Ipu TectupoBaHuu st
CIa0OBUSIIUX CTYJIEHTOB HCIOJIB3YIOTCA (DOH/BI OLEHOUYHBIX CPEACTB C YKPYIHEHHBIM
mpugprom. Ha 5sK3aMeH mnpuriamaercs COMPOBOXKIAIONUIUN, KOTOPBIA oOecreuynBaeT
TEXHUYECKOE COIMPOBOXKJIECHUE CTyIAeHTY. llpu HeoOXOoIuMOCTH CTyIEHTY-WHBAJIUAY
IPEIOCTABIISAETCS JONOJHUTENBHOE BpEMs JUIsl MOJATOTOBKM OTBETAa Ha 3K3aMeHe (MJIn
3auete). OOyyaronmecss ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMHU 3/10pOBbsSI U 0Oydarouuecs
UHBAJIMJBl OOECIEYMBAIOTCS IEYAaTHBIMU U 3JIEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcaMu (mporpamMMmbl, ydeOHbIE TOCOOUS JJIsl CaMOCTOSATENbHOW paboThl U T.1.) B
dopMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbs U BOCIPUITHS UH(DOPMALIUK:

1) nans MHBANWAOB M JIMI] C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0OPOBBS MO 3PEHHIO:

- IJISl cJIeNbIX: 33JaHus JUIs BBIIIOJIHEHHS] HA CEMHHAPAX M MPAKTUYECKUX 3aHITHIX
opopMIIsIIOTCSL  penbe(HO-TOUEUHBIM IIPUPTOM bpailns uam B BHUAE DJIEKTPOHHOTO
JOKYMEHTa, JIOCTYIIHOTO C IIOMOIIBIO KOMIIBIOTEPAa CO  CHEHHUAIU3UPOBAHHBIM
OpOrpaMMHBIM  OOECIIEYeHHEM [UJIsl  CJIEMbIX, JUOO 3aUUTHIBAIOTCS ACCUCTEHTOM;
NMCbMEHHBIE 3a/laHUs BBIOJHAIOTCA Ha Oymare peiibe(pHO-TOUeuHbIM 1pUpTOM bpaiins
WIA Ha KOMIBIOTEPE CO CHELMATU3NPOBAHHBIM MPOTPAMMHBIM 00€CTICYCHHEM ISl CIETIBIX
a100 HaIWKTOBBIBAIOTCS ACCHCTEHTY; OOYYaroIIMMCs [UIsl BBIIIOJIHEHUS 3aJaHUsl TpU
HEOOXOJMMOCTH MPEAOCTABIAETCSI KOMILJIEKT MUCbMEHHBIX NPUHAUIEKHOCTEH U Oymara
JUIs  OuchbMa  penbedHO-TOueyHbIM  mpudtom  bpainsg, — xommbioTep €O
CHEUaAIM3UPOBAaHHBIM IPOIPAMMHBIM 00ECTIEUEHUEM ISl CIICTIBIX;

- JIA CJIZIﬁOBl/IHﬂIIII/IX: oOecrneunBaeTcs WHAUBUAYAJIbHOC PABHOMEPHOC OCBCIICHHC



He MmeHee 300 mrokc; oOywaromiuMcsi 7Sl BBINOJHEHHs 3aJaHUS MPU HEOOXOIMMOCTH
NPEOCTABIACTCS YBEJIMUYMBAIOIIEE YCTPOWMCTBO; BO3MOXKHO TAaKXKE€ HCIIOJIb30BAaHUE
COOCTBEHHBIX YBEJIMYMBAIOIIUX YCTPOWCTB; 3aJaHMUS JJS BBIMIOJHEHUS 3aaHui
0(OPMIISIOTCS YBEIMYEHHBIM MIPUDTOM;

2) Ui HHBAJIMIOB U JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS MO CIYXY:

- AJISl TJIYXUX U ¢Ja00CabIIAIIMX: 00ecneunBaeTcs Halu4ue 3ByKOYCHIIMBAIOIIEH
amnmapatrypbl KOJUIEKTUBHOTO TIOJIb30BaHUA, TPU HEOOXOJUMOCTH OOydarouuMmcs
NPEIOCTABIIACTCS 3BYKOYCWJIMBAIOIIAS —amnmnapaTrypa WHIUBUAYAJIbHOTO TOJIb30BaHUS;
NPEOCTABIAIOTCS YCIYTH CypAONEPEeBOIUHKA,;

- VISl CJIETIOTJIYXHUX JIONYCKAaeTCs MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO YCIYyTH
Tu(IoCcypaonepeBoaunKa (MOMUMO TpeOOBaHMUIl, BBINOJHAEMBIX COOTBETCTBEHHO MJIs
CJICTIBIX U TIIyXUX);

3) It TUI ¢ TSDKEIBIMU HAPYIICHUSMHU PEUH, TIYyXUX, CIA0OCHBIMANIAX JEKIUN U
CEMHUHAapBbI, IPOBOJUMBIE B YCTHOM opMe, TPOBOISATCS B MUCbMEHHOHN (opMe;

4) Ui UHBAIUAOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI, HMEIOLIUX
HApYylLIEeHHs ONMOPHO-IBUTaTeIbHOIO annapara:

- JUIs1 JIULL C HapYIICHUSIMHU OMOPHO-ABUTaTeILHOTO amapaTa, HapyIeHUsIMUA
JIBUTATENIbHBIX (QYHKIUI BEpXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH:
NUCHhMEHHBIE 33JJaHUS BBITOJHAIOTCS Ha KOMITBIOTEPE CO CHEIMATU3UPOBAHHBIM
IPOTPaMMHBIM 00ecrieueHNUEeM UIH HAJAUKTOBBIBAIOTCS ACCHCTEHTY; BBIIIOJIHEHHUE 33 JaHUN
(TecToB, KOHTPOJBHBIX padOT), MPOBOJUMBIEC B MMCEMEHHOM (pOpMe, TPOBOAATCS B YCTHOU

dbopme myTeM ompoca, 6eceibl ¢ 00ydJaroImMUMCH.

9. YuebHo-MeTOoAMYeCKOEe H HH(OPMALIMOHHOE 00eciedyeHre JUCIIHIIIMHBI

9.1. JIuteparypa
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3. HWBmmH B.II. becipoBoanas ceth cOopa u nepenaun uzmepurensHoi napopmanuu B ACYTII :
yueOHOe mocobue / MBmmu B.II. — Kazanp : Kazanckuii HalMoOHaIbHBIA HCCIEIOBATEIbCKUI
TexHoyiornueckuii yausepcuret, 2016. — 240 ¢. — ISBN 978-5-7882-1848-9. — TekcT : 31meKTpOHHBII
/! DIIEeKTPOHHO-OUOIMOTEeUHAS cucTeMa IPR BOOKS : [caitT]. — URL.:
http://www.iprbookshop.ru/61960.html

4. Xuspun, M. B. IlporpammupoBanue IIJIK u mnpomsinuieHHbie cetu. IIporpammuoe
o0ecrieyeHne yNpaBJICHHUsSI TEXHOJOTHYECKUMH Iporeccamu : jal. mpaktukyMm / M. B. Xuspun, C. B.
Hanunsuenko. - MockBa : MUCuC, 2020. - 139 c. - Tekcr : snektponnbiii / DbC "KoHcynbTaHT

cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/Misis_488.html

9.2. MeTonnueckne yKa3aHus Il 00y4aOMMXcs 10 ocBOeHNI0 Aucuuiuinubl (Ilpuinoxenne).

10. MaTrepuajJbHO-TeXHHYECKOEe 0OOecredeHue TN CIUTIITUHbI

Jucuumimza obecriedeHa 1a00paTOPHBIMH CTEHAaMHU M KOMITBIOTEPHBIMU Kilaccamu (4-25, 4-29, 4-
35, 4-37), OCHALIICHHBIMU MTPOSKTOPAMH U MHTEPAKTUBHBIMU JOCKAMH.

10.1. MarepuajJbHO-TeXHHYECKas1 0a3a

JIutieH3noHHOE TTpOorpaMMHOE 00ECTICYCHHE TI0 TUCITUTIIINHE:

1 SCADA Trace Mode 6.10
2 SCADA WinCC

3 Simple SCADA

4.  Master SCADA

5. CODESYS

6 STEP 7

JlaGopaTopHbIe CTEH/BI:

—«Cucrema aproMmaruueckoro ynpasieHuss OBEH (CAY-OBEH-HH)»

—«Ctenp Ha 6a3e mporpamMmmupyemoro pene Siemens LOGO»

—Crenp Ha 6a3e Texuudeckux cpenctB aBTomaruzanun OMRON;

—Ctenp Ha 6a3e MPOrpaMMHPYEMOT0 JOTHUECKOro KoHTposutiepa Siemens S7-1200;

10.2. IlomeneHust 1j1si CAMOCTOSITEILHOI PadoThI.

VYyeOHast ayIuTOpHs 7151 CAMOCTOSTENbHON paboThl — 4-25, 4-29. 1. I'po3usiit [Ipocnekt Xyceiina
HUcaena 100.

Aynutopuu 4-25, 4-29 SBIAIOTCS KOMITBIOTEPHBIMU KJIACCAMHM C IOCTYIIOM K CETH HHTEPHET,

OCHAIIIEHHBIMH JIHIICH3UOHHBIM TporpaMMHubIM obecriedenremM MS Windows u MS Office


http://www.iprbookshop.ru/61960.html
https://www.studentlibrary.ru/book/Misis_488.html

Ipunosxcenue

MeToauyeckne yKazaHHus M0 OCBOCHUIO M CUUILTUHBI «[IpoMbIlIJIEeHHBIE
HHTep(eiich»

1. Meroanyeckue yKasaHusi VI O0y4YalOIIMXCS MO IUVIAHNPOBAHWIO U OPraHU3alMU
BpeMeHH, He00OX0AMMOr0 /ISl 0CBOCHHS JHCIUIIJIHHBI.

N3yuenne pekoMeHayeTcs HadyaTh ¢ O3HAKOMJICHHUS C paboyei mporpaMMoOi NHUCIMIUIMHEI,
€€ CTPYKTYpOH U colep KaHHeM pa3zienoB (MOAymeH), GOHIOM OIEHOUYHBIX CPEJICTB, 03HAKOMHUTHCS C
y4eOHO-METOIMYECKUM ¥ HH(POPMAITHOHHBIM 00E€CTICUCHUEM JTHCIIUTUINHEI.

Hucrunnuaa «IlpoMblinieHHbIe HHTePPeiichby COCTOUT U3 3-X CBSI3aHHBIX MEXKIY COOO0I0
pazaenoB, 00ECIIeUNBAIOIINX TOCIEIOBATEIbHOE H3yYEeHUE MaTepHaa.

O6yuenue 1o aucruuiHe «IIpomMblnieHHble HWHTepPdechl» OCYIIECTBISETCS B
clenyrmux GopMax:

1. AynutopHbie 3aHATHS (JICKIIUU, TIPAKTHUCCKUE 3aHSTHUSA).

2. CamocrodTenbHas paboTa CTyZeHTa (IMOJArOTOBKA K JIEKIUAM, MPAKTHUECKUMH 3aHATHUSM,
pepepataMm M HMHBIM (opMaM NUCbMEHHBIX pPa0OT, WHAMBHUIYyalbHas KOHCYJIbTALUA C
IIPENnoaaBaTeeM).

3. NnatepakTuBHBIE (POPMBI MPOBEICHUS 3aHATUI (JICKIHS-IUCKYCCHSI, TPYIIIOBOE PEIICHUE
npobieM TNpPaKTUYEeCKUX 3aJaHMi B IUIaHE HACTPOEK, KOH(UTYpHpOBaHUS U  pean3aluu
MPOMBINTUICHHBIX UHTEPPEHCOB U CeTeH U Ip. GopMm).

Y4eOHblif MaTepuan CTPYKTYpUpOBAaH M H3y4YEHHE JUCLUIUIMHBI IPOU3BOJUTCA B
TEMaTUYEeCKOH TIOCTENOBaTENbHOCTH. Kakmoil mpakTudeckoid paboTe U CaMOCTOSTEILHOMY
U3YYECHHUIO MaTepuana MpeAllecTBYeT JIeKUus Mo AaHHOW Teme. OOydarommecs caMOCTOSTEIbHO
MPOBOJIAT MPEABAPUTENBHYIO MOATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE y4aCTUE B
00CYX/ICHUH TEOPETUYECKUX BOIMPOCOB, pazbope MpoOJEMHBIX CHUTyaIlUid M TOWUCKOB ITyTEH HX
pemieHus. MHorue mnpoOieMbl, H3ydaemble B Kypce, HOCSAT JHUCKYCCHOHHBIH XapakTep, YTO
npeJoiaraeT MHTEPAKTUBHBINA XapaKTep MPOBEICHUS 3aHATUN HAa KOHKPETHBIX IpUMepax.

Onucanue Mocie0BaTeIbHOCTH JEHCTBUI 00YJYarOIIeroCs:
[Ipy m3yyeHun Kypca cienyeT BHHUMATEIbHO CIyLIaTh M KOHCIEKTUPOBATh MaTepual,
W3JIaraéMblii Ha ayJIWTOPHBIX 3aHATUAX. J[I9 ero moHMMaHWs W KAa4eCTBEHHOI'O YCBOCHHS

PEKOMEHYETCs CIIEAYIOIast II0CIEA0BATEIbHOCTD JCHCTBUN:

1. Tlocne oxkoH4aHUs Y4YeOHBIX 3aHATUN IJIs1 3aKpEIUIEHUS MaTepuana IpOCMOTpPETh U
00lymMaTh TEKCT JICKIIUH, TPOCIYIIAHHOW CEroJiHsA, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15

MUHYT).

2. Ilpu moAroToBKe K JIEKIUHU CIEAYIOIIErO AHA MOBTOPUTh TEKCT MPEAbIIYLIEH JEKIHH,
OIyMaTh O TOM, Kakast MOKeT ObITh cieaytomias tema (10 - 15 munyr).

3. B Teuenue Henenu BeIOpaTh BpeMs AJisl pabOTHI C TUTEpaTypoil B 6nbanoTeke (o lyacy).



4. Tlpu MOATOTOBKE K MPAKTHYECKOW paboTe MOBTOPUTH OCHOBHBIC TOHSTHS TIO TEME,
U3Y4YUTh MpUMepbl. Pemas KOHKPETHYIO CHUTYalluio, - [pPEABApUTENbHO IIOHSATH, KaKou
TEOPETUUECKHI MaTepuan HYKHO HCIHOJb30BaTh. HaMeTHTh miaH pemieHus, mornpoOoBaTh Ha €ro
OCHOBE pPeluTh 1 - 2 mpakTU4yeckre CuTyanuu (J1ab. paboTsl).

2. Meroanyeckue yKazaHus 1o padore o0y4aommxcsi BO BpeMsi IPOBeACHUS JIEKIMI.

Jlekuuu  nmaror  0oOydarOmMIMMCS  CHCTEMATH3MPOBAaHHBIC 3HAHUS IO  JIUCHUIUIMHE,
KOHIEHTPUPYIOT UX BHHMaHUWE Ha HaubOojee CIOXKHBIX M BaXXHBIX Bompocax. Jlekuuu 0oOBIYHO
U3JIATal0TCS B TPAAUIIMOHHOM WM B TIPOoOJIeMHOM cTHIe. [[JIst CTy/IeHTOB B OONBIIMHCTBE CITy4aeB B
npobieMHoM ctuiie. [IpoOnemMHbId CTUIIb MO3BOJSIET CTUMYJIMPOBATh AKTHUBHYIO MO3HABATEJIbHYIO
JESTEIIbHOCTh OOYYAIOMIUXCS U MX MHTEpPEeC K JUCHUIUIMHE, (JOPMUPOBATH TBOPUECKOE MBIIIJICHUE,
AaKTUBM3MPOBAaTh BHUMaHUE OOYYaIOUIUXCSl MMYyTEM MOCTAHOBKU MPOOJIEMHBIX BOIPOCOB, MOOUIPSATH
JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUNH PEKOMEHIYETCS BECTH KOHCHEKTUPOBaHUE Y4eOHOTO
MarepHaia, o0panarh BHUMaHuEe Ha (POPMYTUPOBKM M KAaTErOPUH, PACKPHIBAIOIINE CYTh TOTO HIIU
WHOTO SIBJICHHUSI, WU TIPOLIECCOB, BBIBOJBI M IPAKTUYECKHE PEKOMEH IallUH.

KoHcnekT nexkiuu yyrie noapasieisaTh Ha MyHKThI, COOMIOAasl KPacHYIO0 CTPOKY. DTOMY B
OonpmION  cremeHW  OyayT  CHOCOOCTBOBAaTH  BOMPOCHI  IJIaHA  JIGKIUHM, MPEIJIOKCHHBIC
npenogaBarensiM. Crenyer oOpamjaTh BHMMAaHHME Ha aKIEHTHI, BBIBOJBL, KOTOPHIE JENaeT
IpernoaaBaTelb, OTMe4ast HanOoJiee BAXKHBIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie 3aMeuaHusIMU

«BAXKHO», «XOPOLIO 3allOMHUTH» WU T.I. MOXKHO A€naTh 3TO M C IMOMOIIBIO Pa3HOLIBETHBIX
MapKepOB WIH Py4EK, [IOJYEPKUBAsI TEPMUHBI U OIIPEIACIICHUS.

Llenecoobpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHi, abOpeBuatyp u
cuMBOJIOB. OJTHAKO IIpU JaNbHEHIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4IlIe 3aMEHUTh OOBIYHBIMU
CJIOBaMH AJIsd GBICTpOFO 3PUTCIIBLHOI'O BOCHPUATHUA TCKCTA.

PaboTtast Haj KOHCHEKTOM JICKIMH, HEOOXOJMMO HCIOJb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATYPY, KOTOPYIO TOMOJHUTEIBHO PEKOMEHI0BaJl IpenoaaBareis. MimenHo
Takasi cepbe3Has, KPOnoTiuBasg paboTa ¢ JEKIMOHHBIM MaTepHaIOM IO3BOJUT TIYOOKO OBIA/IETh
TEOPETUUYECKUM MaTEepPHAIIOM.

TemaTuka nexuuii naercsa B pabodeid mporpaMme AUCHUTUINHBL.

3. MeTtonnueckue yKkazaHusi 00y4awmmmMcs M0 MOAT0TOBKe K MPAKTHYECKHM padoTaMm.

Ha mpakTtnueckux paboTax MPUBETCTBYETCS aKTHMBHOE Y4acTHE B O0OCYKICHHHM KOHKPETHBIX
CUTyaIMii, CIOCOOHOCTh Ha OCHOBE IIOJIYyYEHHBIX 3HAHWA HaXOAuUTh HambOosiee 3(PdeKTHBHBIC
pelIeHHs] MOCTABJICHHBIX IMPOOJEeM, YMETh HAXOAWUThH IIOJIC3HBIM JOMOJIHUTENbHBI MaTrepuaia Mo
TeMaTHKe MPAKTUUYECKUX padoT.

CryneHTy peKOMEHIyeTCs CIeAYIoNasi CXeMa MOATOTOBKH K MPAKTUISCKUM padoTaM:

1. O3HakoMJICHHWE C TIJIaHOM MPAKTUYECKOW padOThI, KOTOPBIA OTpa)kaeT COACpKaHHE
MPEII0KEHHON TEMBI;

2. IIpopaGoTaTh KOHCIIEKT JICKITUH;



3. [IpounTaTh OCHOBHYIO U JOMOJHUTENIBbHYIO JINTEPATYPY.

B mporiecce moaroToBku K mpakTUYECKOW paboTe, HE0OX0IUMO 00paTUTh 0CO00E€ BHUMAHHE
Ha  CaMOCTOSATEIbHOE M3Yy4YEHHE DPEKOMEHJOBaHHOM Jmreparypel. Ilpm Bced  momHOTE
KOHCIEKTUPOBAHHUSA JIEKLIMU B HEW HEBO3ZMOXKHO M3JIOKUTh BECh MaTepHall U3-3a JIUMUTA ayIUTOPHBIX
gacoB. [loaTomy camocrosaTenbHas pabora ¢ YydyeOHMKamMH, Y4EOHBIMHM IOCOOMSMH, HAYUHOM,
CIIPaBOYHOM JIUTEPATypOHl, MaTepHaIaMH TIEPHUOINUYECKUX M3AaHui U MHTepHeTa siBisieTcst Hanbosee
3QPEKTUBHBIM  METOJOM TOJYYECHHS JOTOJHUTENBHBIX 3HAHWUW, TIIO3BOJIIET 3HAYUTEIHHO
aKTHBU3MPOBATH MPOIECC OBIAJeHUs HWH(pOpMalnuen, crocoOCTByeT 0Oojiee TIIyOOKOMY YCBOEHHIO
U3y4aeMoro mMarepuania, GopMHpPYET y CTYACHTOB OTHOIIEHHE K KOHKpeTHOW mpobieme. Bce HoBbIe
MOHATHUSL MO M3Yy4aeMOll TeMe HeoOXOAMMO BBIYUYHUTh HAM3yCThb U BHECTU B TJIOCCApHl, KOTOPBIH
1esiecoo0pa3Ho BECTH € CAaMOT'0 Havaja U3y4eHus Kypca;

4. OTBeTUTH Ha BOIPOCHI IJIaHA IPAKTUIECKOI paboTHI,

5. BEIMOJIHATE JOMAIITHEE 3a/IaHNE;

6. [IpopaboTaTh 3a1aHus U 3a/1a41 TPAKTUUECKON PabOTHI,

7. Ilpu 3aTpynHeHusx copMyIHpoOBaTh BOPOCH! K MPETOAaBaTEIIIO.

Pesynbrat Takoil paboThl JOHKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJEHTa CBOOOJIHO OTBETHTH
Ha TEOPETUYECKHUE BOIPOCHI, BBICTYNAThb M y4acTBOBaTb B KOJUIEKTUBHOM OOCYXJIEHHUU BOIPOCOB
U3y4aeMO# TeMbl, IPAaBUIBHO BBIOJHATH MPAKTUYECKHE PA0OTHI ¥ MHBIE 3a/1aHUs, KOTOPBIE AIOTCS B
(OHJIE OLIEHOYHBIX CPEICTB AUCLUIINHBI.

3. Mertoanyeckue yKazaHusi OOyYAKOIMMCH 10 OPraHU3AUMH CAMOCTOSTEJIbHOMN
padoThI.

Llens opraHu3amMy CaMOCTOSITEIBHOM pPabOTHI MO AWCHMIUIMHE - 3TO YIJIyOJeHHE H
pacumpeHue 3HaHMKA B o0nmacTh (pyHIAMEHTaJIbHBIX MCCIENOBaHUM; (OPMHpPOBAHHWE HAaBBIKA U
MHTEpeca K CaMOCTOSTEIbHON TT03HABATEIILHOMN JIESITETbHOCTH.

CamocrosarenbHass paboTra O0Oy4yaromMXCsl SIBISETCS BaKHEHIIUM BHJIOM  OCBOCHUS
CoAepKaHMs JUCHUIUIMHBI, TOATOTOBKM K TpakTHdeckuM paboram. Croma e OTHOCATCS |
CaMOCTOSITENIbHOE ~ YIJIyOJIeHHOe Uu3ydeHHe TeM JucuuiuimHbl.  CamoctositenbHas — pabora
Ipe/CTaBIseT COOOH TMOCTOSIHHO JICHCTBYIONIYIO CHCTEMY, OCHOBY OOpa3oBaTENBHOTO Ipolecca U
HOCUT MCCIIEJIOBATEIbCKAN XapaKTep, 4TO IOCIYXHT B OyAylleM OCHOBAaHUEM Ul HaIlMCaHUS
BBIITYCKHOW KBATM(HUKAINOHHON pabOThI, MPAaKTHYECKOTO MPUMEHEHHS OTY4YCHHbBIX 3HAHUI.

OpraHu3anus CaMOCTOSATENbHOM paboThl O0YyJalomuXcs OpPUEHTUPYETCSI Ha aKTUBHBIC
METOJbl OBJIAJICHHUS 3HAHUSMH, Pa3BUTHE TBOPUYECKHX CIIOCOOHOCTEH, MEepexo] OT MOTOYHOTO K
WH/IMBUYaJIM3UPOBAHHOMY 00YYEHUIO, C YUETOM NOTPEOHOCTEH U BO3MOKHOCTEN JINYHOCTH.

[lpaBunpHas opraHu3amysi CaMOCTOSATENBHBIX Y4YEOHBIX 3aHATHH, MX CHCTEMaTHYHOCTS,
nenecooOpasHoe IUIaHUpOBaHHE pabouero BpPEeMEHHU MO3BOJSET CTyJACHTaM pa3BUBaTh yYMEHHUS U
HaBBIKM B YCBOGHHH M CHCTEMATH3aIlMU MPUOOPETaeMbIX 3HAHHH, 00eCcIieunBaTh BBHICOKHI YPOBEHB
yCIIEBaEMOCTH B NEepHOA 00yUeHUs, TOTYyIUTh HABBIKH MOBBIIICHUS MPO(PECCHOHATBHOTO YPOBHSI.

[TogroroBka K MpaKTUYECKUM pabOTaM BKIIOYACT, KPOME IPOPAaOOTKH KOHCIIEKTa W
NPE3CHTAIMK JICKIMH, TIOMCK JIUTEPaTyphl (10 PEKOMEHJOBAHHBIM CIHCKAM W CaMOCTOSITENIBHO),
HOATOTOBKY 3aroTOBOK JUIS BBICTYIJICHHMI IO BOMPOCAM, BBIHOCHMBIM JJIsI OOCYKAEHHUS IO
KOHKpeTHOU TeMme. Takue 3aroToOBKM MOTYT BKJIIOYATh IUTATHI, (DAKTHI, COMOCTABICHUE PA3TUYHBIX
MO3UIIMHA, COOCTBEHHBIE MbICHH. Eciu mpobiieMa 3amHTEpecoBayia OOYYaroOIIErocs, OH MOXKET
HOJATrOTOBUTH pedepar M BHICTYNUTH ¢ HUM. [Ipy MOATrOTOBKE K KOHTAaKTHOW pabore oOyyaromuics
JIOJDKEH TIOBTOPSATH TMPOWICHHBIA MaTepHall B CTPOTOM COOTBETCTBUM C Y4e€OHOM MpOTrpaMMOM,



UCIIONB3YSl KOHCHEKT JIEKIMH U JUTepaTypy, pEKOMEHJOBaHHYIO TpernojaasareneMm. llpu
HEOOXOJUMOCTH MOXKHO OOpaTUThCS 3a KOHCYJIbTAlMEW W METOJUYECKOW TOMOIIBI0 K
IIpenoaaBaTesio.

CaMocTosiTenpHast paboTa peaan3yeTcs:

— HEIMOCPEACTBEHHO B IMPOLIECCE AyAUTOPHBIX 3aHATUN - Ha JIEKUUAX, MPAKTUYECKUX
paborax;

— B KOHTaKTe C IPENoJaBaTejeM BHE PaMOK pacHUCaHMs - HAa KOHCYJIbTALUAX 10 y4eOHbIM
BOMIPOCaM, B XOJIe¢ TBOPUYECKUX KOHTAKTOB, MPU JTUKBHUIAIMHU 3aJI0JDKEHHOCTEH, TIPHU BBIMOJHEHUU
WHAUBUAYAIbHBIX 3a/JaHUM U T.1.

— B Oubnmoteke, noMa, Ha Kadenpe NpPU BBHINOJHEHHUH OOyYaloUIMMCA YYEOHBIX H
MPAKTUYECKHX 3a7ay.

Buast CPC u kputepuu olieHOK

(o 6ammbHO-peitTuHTOBOM cucteMe [ THTY, CPC onenuBaercs B 15 6aon)

1. Pedepat

2. Yyactue B MEpONpUITHIX

Tembl Isi caMOCTOSITENNbHON pPaOOTHI MPOIMMCAaHBI B pabouell MmporpaMme JUCHUTIIHBL.
D¢ GEeKTUBHBIM CPEACTBOM OCYIIECTBICHUS OOYYAIOIIMMCS CaMOCTOSITEILHON pabOThI SBIISAETCS
AJIEKTPOHHAsT HWH(POPMAIIMOHHO-00pa30BaTeIbHAS Cpela YHUBEPCUTETa, KOTOpas oOOecreunBaeT
JIOCTYII K y4eOHBIM IUIaHaM, pabovYrM MporpaMMaM JTUCHHUIUIAH (MOIYJEH), TPaKTUYECKUX 3aJJaHuH,
K U3JIaHUSIM DJIEKTPOHHBIX OMOTMOTEYHBIX CHCTEM.



CocTaBuTeIb.

Houent xad. «ATIII»

CoracoBaHo:

N.o. 3aB. xadpeapoit «ATIIID»

Hupexrop IYMP

/Myxun B.B./

/XaxumoB 3.J1./

/MaromaeBa M.A./



