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1. eaun 1 3212494 IMCIATIIHHbBI

Henbto mpenogaBanust AucHUIUiuHbl "MH(pOpMAIMOHHBIE CETH W aBTOMAaTH3UPOBAHHO-YIPABIISIOIINE

CUCTEMBI" SIBIIAETCS:

- OBJIQJICHHE CTYAECHTaMU OCHOB IOCTPOEHHUS M aHaINW3a IPOMBILIUICHHBIX CETEeH M NPUMEHEHHUS
MIPOMBIIIJICHHBIX HHTEP(EHcoB

OCHOBHBIMU 337ja4aM¥ TUCLUIIIINHBI SBJISIOTCS:

- U3y4eHHUe MOJIeNIel, TUIIOB, CTAHJAPTOB, HHTEP(EHCOB M MPOTOKOIOB MPOMBIIIUIEHHBIX CETEH;

- (opMHpOBaHUE yYMEHHUS NMPUMEHEHHS MPOMBIIUICHHBIX CETEBBIX TEXHOJOTMH Ui JOCTHXKEHUS
TpeOyeMoro cereBoro cepauca (0€30TKa3HOCTb, YCTOHYMBOCTH K BpeIHBIM (hakTopam cpensbl,
IIPOU3BOIUTENBHOCTD U T.J1.);

- (GopMHpOBaHHE HABBIKOB OOOCHOBAHHOI'O BBIOOPA MPOMBIIUIEHHOTO TEJIEKOMMYHHUKAIIMOHHOTO
obopynoBaHus

2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMMbl

JlaHHas JUCLUMIUIMHA OTHOcUTCA K broky 1, wactu QopmupyemMoll ydacTHUKaMH 0Opa30BaTENIbHBIX

OTHOLLIEHHUH.

HpeI[H_IeCTBYIOH_II/Ie JUCIUITIIINHBI, OCBOCHHC KOTOPBIX HCO6XOI[I/IMO JIIA HU3Yy4YCHUS

mucuuruiael «MHpOpMaMOHHbIE CETH M aBTOMATH3UPOBAHHO-YIPABISIOIIME CUCTEMbD»: "ABTOMaTU3aULUA

NMPOEKTUPOBAHNA CUCTEM W CPeACTB ynpasneHus”, “TIpoMbiwsieHHass M MoOMbHas pPoBOTOTEXHMKA",
"YnpaBneHve MpPoeKTaMn B aBTOMAaTU3aumy U Pob0oTOTEXHUKE", "VHTeNeKTyasbHble CUCTEMbl M MalUWMHHOE
00yueHue B pO6OTOTEXHUKE".

MepeyeHb Nocnefyowmx AUCUMNINH, 41 KOTOPbIX AaHHAasA OUCLMMNINHA SBNSETCA NpeaLlecTBYOLLeN:

"SCADA po60TOTEXHUYECKMX cucTeM”, "lMporpaMMHo-annapaTHble CPeAcTBa COBPEMEHHbIX UTTY™,



3. Hepeqenb NJIAHUPYEMBIX pE€3yJbTaTOB Oﬁy‘leﬂlflﬂ o THCHUIIVINHE, COOTHECCHHBIX C
HHAXKATOPpAaMH JOCTHKCHUSA KOMIIeTeHII it

Taoaunma 1

Koa nmo ®1'OC

NuHaukaTopbl J0CTHKEHUS

IlnannpyemMsble pe3yabTaThl
o0y4yenusi nogucuuiviuge (3YB)

Oob6menpodeccnoHalbHbIE

OIIK-6. Crocoben
pelaTh CTaHIapTHBIC
3a7a9u
npodeccuoHambLHOM
JICSITENIBHOCTH Ha
OCHOBE
UHGOPMAITMOHHON 1
oubnuorpaduueckont
KYJIBTYPHI C
NpUMEHEHUEM
HHGOPMAIHOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI

OIIK-6.1. 3HaeT, KaKk MCIOJIB30BAThH
WHPOPMALTHOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH TIPU
novcke HeoOxoanMon nHdopMauu.
OIIK-6.2. 3HaeT  COBpPEMEHHBIE
TPUHIUIIB] TIOUCKa, XpaHEeHH,
00paboTKH, aHAITN3a U MPECTABICHUS
B TpebyemoM popmaTe HHPOPMALHH.
OIIK-6.3. Ywmeer pemarpb 3amauu

00pa0OTKH JaHHBIX C  IIOMOIIBIO
COBPEMEHHBIX Cpe/CTB
aBTOMATHU3AIHH.

OIIK-6.4. VYMeer  HUCHOJb30BaTh
COBpPEMEHHEIE cpezcTBa
aBTOMATU3AIUH paspaboTKu "
BBITIOJTHEHUS KOHCTPYKTOPCKOM
OOKYMCHTAllU, OCYLICCTBIIATH
MOCTPOCHUE, TEKYIUH  KOHTPOIb,

KOPPEKTHPOBKY U

ONTHUMU3AIUIO TUIAHOB ITPOM3BOJICTBA
MPOAYKIMU C UCTIOTh30BAHHEM
MPUKIIAJHBIX TPOrPAMMHBIX CPEICTB.
OIIK-6.5. Bmageer COBpeMEHHBIMU
MPOrPaMMHBIMU CPEICTBAMHU
IIOATOTOBKHU KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM JOKYMCHTAIIHH.
OIIK-6.6. Biameer HaBBIKAMU
oOecrieyeHusI WHPOPMAITHOHHON
0€30I1aCHOCTH.

3namop:

—  ocobenHocmu apxumeKmypul
pacnpeoeneHnvix cucmem coopa OAHHBIX U
VIpagieHus.

—  MoOelb  OMKpPLIMOU  NPOMBIULIEHHOL
cemu.

UCNOIb3YeMble MONOLO2UU Cemell.
@uszuueckue cpedvl nepeoayu OAHHLIX 6
NPOMBIULEHHBIX CEMAX.

Ymems:

oyeHugamv  mpeboaHus K
nepeoauu uHgopmayuu.

guLIOUpamMb MUn NPOMbIULIEHHOU Cemu,
@uzuueckull Kanan u NPOMoOKOIL.

Bnaoemw:

HABbIKAMU NPOEKMUPOBAHUS U HALAOKU
cemeguix CmMpyKmyp u unmepgheicos

cemiam

OIIK-12. Crocoben
MIPUMEHSTh
CTaHIAPTHBIE METO/IBI
pacueTa mpu
POEKTHPOBAHUN
CHUCTEM
aBTOMAaTHU3aLUU
TEXHOJIOTHYECKUAX
IIPOIIECCOB 1
MPOU3BOICTB

OIIK-12.1. 3HaeT OCHOBHBIC IICIH,
3aJlayM, METOJbI, 0a30BbIC MPUHIIUIIBI

JUIS  TIOCTAaHOBKH, pEau3aliil |
peuieHus 3a1a4 ONTUMAJILHOTO
BBIOOpA MIPOEKTHBIX pelieHui,

MIPOrHO3a PE3y/IbTaTOB Ha OCHOBE HX
aHaJM3a; METOJOJOTHYECKHE OCHOBBI
(hYHKITMOHUPOBAHUS, MOJICITHPOBAHUS
M CHHTE3a CHCTEM aBTOMATHYECKOIO
YOpaBIeHUs,  OCHOBHBIE  METOJBI
aHajM3a CHCTEM aBTOMAaTHYECKOrO
YOpaBICHUsT BO  BPEMEHHOW U
YaCcTOTHOM 00macTsX; THIIOBBIE
MakeThl  MPUKIAAHBIX  TPOTpamMm
aHaJnM3a CTaTHYECKHUX u
JUHAMHUYCCKUX CUCTEM
ABTOMATUYECKOTO YIPABIICHHS;

3uamo:

OCHOBHbBLE KOMNOHEHMbL NPOMbIULTIEHHbIX
cemeli.

NPOMOKOIbL 0OMeHa uHpopmayuetl.

—  pacnpocmpaneHHvle cmaHoapmHvle
NPOMbLULTIEHHbIE CeNU.

—  OCHOBHble Xapaxmepucmuxu
NPOMbBLULTIEHHBIX Cemell.

Ymemon:

npoexmuposams npocmetiuiue cpeocmaa
CONPSICEHUS. C CeMbIO

Baaoemou:
—  Haewblkamu HACMpouKu OCHOBHbIX
KOMMYHUKAYUOHHBIX yempoucme u

NPOMBIULIEHHBIX UHMeEPelicos.




4. O0beM TUCHUNJIMHBI U BUAbI YUeOHOH padoThl

eJHHHIOAX

Taoauna 2
3 cemecTp 4 cemecTp
Bcero
Bua yaebHoi paboTsl gacoe/3ag.ed.
0®0 0®0 0®0

KorTakTHas padora (Bcero) 105/2.9 45/1,25 60/1,65
B ToMm gmcae: - - -
UTeximm 39/1.1 15/0.45 24/0.65
[TpakTHYeCcKHe 3aHATHA 66/1.8 30/0.8 36/1
JTabopaTopHEIe pabOTEL - - -
[CamocTosiTerbHAsA paboTa (Bcero) 183/5.1 99/2,75 84/2.35
B ToM gmcae: - & -
Pedepathl 92/2.6 50/1.4 42/1.2
MoxTams! 8 = =
[MpezenTanuu 91/2.5 49/1.35 42/1.15
[ToaroToBKa K 3K3aMEHY - - -
KouTpoan - - -
Bua or9eTHOCTH 3ag9eT/3K3aMeH 3a49er 3K3aMeH
G AR BCET'O B gacax 288 144 144

- BCETI'O B 3au. 4 4
MHCOHIIHHBI 8




5. Conep:kaHue QM CHUTITTHHBI

5.1. Pa3zgennl IMCHUILIMHBI M BHALI 3AHATHI

Taéaunna 3
Jleku. 3aH. [Ipakr. 3aH.
Ne HaumenoBanue pasjaesa 1 P Bcero wacos
n/n MU CIUIIINHBI 1ackl Jackl
O®O | 300 | OPO | 300 | ODPO | 300
Monayas 1
OCHOBBI TOCTPOCHHSI TPOMBIIIICHHBIX
1, P o 13 | 2 | 2| 2 | 35 4
cerel M uHTEpdercon
Moayas 2
2. | OcnoBuble npombinennsie npotokonet | 13 | 4 | 22 | 4 | 35 | 8
Monyas 3
AnmnapaTtH TEYCHHE U 3aIlUTa OT
3 paTHOE o0ecriedyeHre U 3aIIuTa O 13 2 29 2 35 4
TTOMEX.
Bcero uacos 39 8 66 8 105 | 16
5.2. JleKuMOHHBbIE 3aHATHSA
Taoéauna 4
Ne n/mt HaumenoBanue Copnepxanue paszaena
paszena JUCIUTUTHHEL
Monayas 1
OcHoBbl toctpoenust | OOmMe cBeleHMs O MPOMBIIIEHHBIX ceTsaX. Moxens OSI.
1. MPOMBIIIUTIEHHBIX Wntepodeiicer RS-485, RS-422 u RS-232. Nnrepdeiic "TokoBas
cereii u uaTEepdeiicoB | MeTs".
Monayas 2
OcCHOBHbBIC HART-nporokosi. CAN. Profibus. Modbus. TIpombiiiieHHbI#
2. MPOMBIIICHHBIE Ethernet. becipoBoHbIE JTOKATBHBIC CETH
MIPOTOKOJIBI
Monayas 3
A CereBoe obopynoBanue. KaGenu ais MpOMBINIJIEHHBIX CETEH.
3 5 [L1apaTHoe 3amuTa oT momex. 3azemiieHue. [IpoBoHBIC KaHATBI ITepeIadn
' ODCCIICUCHMUE 1 curHanoB. [lapasuTHble cBsi3u. MeTOAbl 3KpaHUPOBAHUSA U
3aIuTa OT MoMeX. .
3a3eMJICHHUS. 3alUTa MPOMBIIIICHHBIX CETel OT MOJIHUU.

5.3. [IpakTHYecKue 3aHITUSA

Tabauna 5
No | HammenoBanwue paznena o
HauMmeHoBaHME MTPAKTUIECKON pabOThI
/11 IUCIUILINHEI
Hacrpoiika nanenu CII1307 ms cetu Modbus RTU.
OCHOBBI TTOCTPOCHHS Hacrpotika csizu CI1307 ¢ TIJIK110 mo mpotokory Modbus RTU
1 | mpOMBINUICHHBIX CETCH U (Master/Slave).
nHTEepericoB Hacrpoiika cszu [1JIK110 ¢ MasterSCADA 4D 1o nmpoTokory
Modbus RTU (Master/Slave).
OCHOBHLLC Hacrpoiika cBs3u CI1307 ¢ ITP114 o npotokosry Modbus RTU
2 MIPOMBIIIIICHHBIC (Master/Slave).
HPOTOKOTE! Hacrpotika csizu CI1307 ¢ I[TUB1 no npotokony Modbus RTU
(Master/Slave).
AnmapartHoe Oowmen no nporokory Modbus TCP wepes Ethernet.
3 obecrieyeHre U 3aluTa Ionkmouenne OPC CoDeSyS V2.3.
OT TOMEX. Peanuzanus WEB-cepsepa.




6. CamocTosiTeIbHAsI pad0Ta CTYJEHTOB M0 JUCHUIIHHE

CamocrosTenbHas paboTa BKJIIOYACT: IMOBTOPEHHE CTYACHTOM W3JIOKEHHOTO Ha JIEKIHUAX H
NPAaKTUYECKUX 3aHATHSAX Yy4YyeOHOro Marepuana, pelleHHe WHAMBHUIYalbHBIX JOMAIHUX 3ajad,
MOJATOTOBKY K KOHTPOJIBHOMY OIIPOCY U DK3aMEHY.

CamocrostenbHas pa0oTa, HampaBlIeHHas Ha yIIyOJieHHME M 3aKpeIUIeHUEe 3HaHWM, a Takxke
pa3BUTHE NPAKTUYECKUX YMEHUH 3aKIIIOYAETCs B:

- aHaJIU3€ TEOPETUYECKUX U (PAKTUYECKUX MATEpPHAJIOB 110 3aJaHHOI TeMe, IPOBEIEHUH PacyeToB,
COCTaBJICHUM CXEM M MOJeNiel Ha OCHOBE CLEHapueB pPadOThl TEXHOJIOTMYECKOro O0OpyIOBaHMS H
IIPOU3BOJICTBA,

- M3y4YCHHMH TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO TPOPadOTKY,

- W3YYEHHH TEOPETHUYECKOr0 MaTepuaia K NPaKTUYECKUM 3aHATHUSM,

- BBIIIOJIHEHUY 33/1aHU Ha IPAKTUYECKUE 3aHATHS,

MOJATOTOBKE K 3aUeTy.

6.1. [ToAroToBKa K NPAKTHYECKUM 3aHATHAM
Taoauna 6

Ne HaunmenoBanue paznena

HaunmeHnoBaHMe pakTH4ECKO# paboThI
/1 MUCIAILINHBI

Hacrpoiika nanenu CII1307 ms cetu Modbus RTU.
Hacrpotika cesizu CI1307 ¢ TIJIK110 o mpotokory Modbus RTU.
Hacrpotika cesi3u [1JIK110 ¢ MasterSCADA 4D no nportokomny

OCHOBBI IOCTPOEHHUS
1 | TpOMBINUIEHHBIX ceTeH n

uHTEpdericos Modbus RTU (Master/Slave).
) OcroBHELe Hacrpoiika ces3u CI1307 ¢ [TPxx o nporokonry Modbus RTU
TPOMBIIIITICHHBIC Hacrpoiika ceszu CI1307 ¢ ITTYB1 o mporokony Modbus RTU
TIPOTOKOJIBI

AADATHOE O6ecHeeHIe O6men o porokoany Modbus TCP uepes Ethernet.
3 p TMonxmouenne OPC CoDeSyS V2.3.
H 3aIUTa OT TOMEX.
Peanuzamus WEB-cepsepa.

6.2. Temsl pedepaToB

- Ilpombinriennas mmua AS-interface

- IIpomsbmmnennas mmaa CANopen

- TlpombllieHHBIE OECIPOBOIHBIC CETH
- IIpowmbiuniennas muHa Profibus

- IIpombmnennas mmaa MODBUS

- IIpombmnennas muaa HART

- IIpowmbiuiennas muHa Profinet

- Mogens OSI

Y4eOHO- MeTOAMYECKOE 00ecTiedeHrne CAMOCTOATEIbHOI padoThI CTYIeHTOB

1. JHemenkoB, H. II. IIporpammupoBanue W KOH(UTYpUPOBAHHE MPOMBIIUICHHBIX CeTel: ydeOHOe
nocobue / H. Il. JlemenkoB. — MockBa: MOCKOBCKHI TOCYJapCTBEHHBINH TEXHUYECKUN YHUBEPCHUTET
umenn H.D. baymana, 2010. — 116 €. — TekcT : 3neKTpOHHBIH // DIeKTpOHHO-OMOIHOTEeUHasl CUCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/31176.html

2. IIpomblnuieHHBIE BRIYMCIUTEIbHBIE CeTH : yueOHoe nocodue / M. A. Enuzapos, B. H. Hazapos, B. A.
[Toronun, A. A. TpetbsikoB. — TamO0B: TaMOOBCKMII TOCYIapCTBEHHBIH TEXHUYECKUN YHUBEPCHUTET,
OBC ACB, 2018. — 162 c. — ISBN 978-5-8265-1933-2. — TekcT: 3/eKTpOHHBIN // DIEeKTpOHHO-
oubanoreunas cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/94370.html

3. TIpomblliuieHHBIC BHIYMCIUTENbHBIE ceTH: yuebHnoe nocodue / U. A. Enuzapos, B. H. Hazapos, B. A.
[Toronun, A. A. TpetbsikoB. — TamO0B: TaMOOBCKMII TOCYIapCTBEHHBIH TEXHUYECKUN YHUBEPCHUTET,
OBC ACB, 2018. — 162 c. — ISBN 978-5-8265-1933-2. — TekcT: 3/eKTpOHHBIN // DIEeKTpOHHO-
oubmnoreunas cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/94370.html
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7. OueHoYHbIE CPeACTBA.
7.1. Boripochl K pyOesKHBIM ATTECTANMAM

©CoNo~wWNE

Bomnpocsl K nepBoi arrecTanuu
OOmu1re cBe1eHUs O MPOMBIIIICHHBIX CETSX.
Mopenb OSI. ®duznueckuii ypoBeHb.
Mognens OSI. KananbHblil ypoBeHb.
Mogenb OSI. CeteBoii ypoBEHb.
Mogens OSI. TpancnopTHBIN YpOBEHbD.
Mopenb OSI. CeaHCOBBIN YPOBEHbD.
Mogpens OSI. YpoBeHs npeacTaBieHusl.
Mopens OSI. ITpuknagHOi ypOBEHB.
Wntepdeiicet RS-485, RS-422 u RS-232. luddepennuansHas nepeaaya cCUrHania.

. Uarepdeticet RS-485, RS-422 n RS-232."Tpetbe" cOCTOSIHUE BBIXOJIOB.
. Uarepdeiicet RS-485, RS-422 u RS-232. YeTspexnpoBoaHOI nHTEpQEiic.
. Uarepdeticet RS-485, RS-422 u RS-232. Pexxum npuema sxa.

. Uarepdeiicet RS-485, RS-422 u RS-232. 3azemnenue, ranbBaHn4ecKas U30JSIIMS U 3aIUTA.
. Uatepdeiicet RS-485, RS-422 u RS-232. CrangapTHpIe TapaMeTphI.
. CornacoBaHue JINHUY C IEPEAATIYMKOM U IPHEMHUKOM.

. Tonomorust cetn Ha ocHOBe MHTepdeiica RS-485.

. YcTpaHeHue COCTOSIHUSI HEONPEeICHHOCTH JIMHUU.

. CKBO3HBIE TOKH.

. Be16op kabemnsi.

. Pacmupenue npenenbHbIX BO3MOXKHOCTEH.

. Uatepdeticet RS-232 n RS-422.

. Uutepdeiic "rokoBas netins".

. HART-nipoToxour.

. HART-nporoxo. IIpuHiunel nocTpoeHus.

. Cetb Ha ocHoBe HART-mpoTokosa

. HART-nporokon. Anpecauus.

. Komaager HART

. HART-nipoTtoko. A3k onucanus ycrpoiicts DDL. PaznoBuaHOCTH.
. CAN. ®usznyeckuii ypoBEeHb.

. Dnexrpuueckue coequnenus B cetu CAN.

. Tpancusep CAN

. CAN. KananbHbIi ypOBEHbD.

. CAN. JlocToBepHOCTD TIepeaaun

. CAN. Ilepenaua cooOrieHui.

. Ilpuknannoii yposens: CANopen.

. Profibus. ®usuueckuii ypoBeHs.

. Kananbhsiii ypoens Profibus DP

. Profibus. Kommynukarmonusiii mpoduias DP.

. Profibus. ITepena4a cooOrieHwmii.

. Profibus. Pe3zepBupoBanue.

. Profibus. Onucanue yctpoiicTs.

. Modbus. ®usuueckuii ypoBeHb.

. Modbus. KananbHblit ypoBeHb.

. Modbus. ITpuknaaHoit ypoBEeHb

. ITpombinennsii ETHERNET.

. [Ipombinienssnii ETHERNET. OtnuunTensHbIe 0COOEHHOCTH.

. IIpombinennsiii ETHERNET. ®usnuecknii ypoBeHs.

. [Ipombimnennsiii ETHERNET. KananpHbiil ypoBeHB

. IIpombimnennsiiin ETHERNET. Modbus TCP.

. ITpomernennsiii ETHERNET. Profinet.

. becipoBoIHBIE JTOKATIBHBIE CETH.

. becipoBogHbIe TOKaNBHBIE ceTh. [IpoOIeMbI OECTIPOBOIHBIX CETEH.
. becipoBoHbIe JToKaIbHBIC ceTH. Bluetooth.



O0pasen OnJieTa K nepBoi py0e:xxHOI aTTecTalnu

T'PO3HEHCKUHU I'OCYJAPCTBEHHBIH HEDTAHON TEXHUYECKHUHW YHUBEPCUTET

BUWIET Ne 1
PyGe:xnas arrecranus Nel
Jucturmza VIHDOPMaUMOHHbIE CETU 1 aBTOMATU3MPOBAHHO-YNPaBAIOLLIME CUCTEMbI

NHCTUTYT____ 3HEpPreTuKu CIIEeIIMATBbHOCTh ATIIII cemectp___ 6

1. Mogens OSI. YpoBeHb npencTaBieHus!.
2. Tlpuxnagnoit yposens: CANopen.
3. Tpowmbimennsiit ETHERNET.

YTBEPXIAIO:

« » 20 T [IpenonaBarens

Bomnpocsl Ko BTOpOii aTTecTannu

becnipoBoaubie mokansubie cetu. Wi-Fi u IEEE 802.11.
CpaBHeHue OECTIPOBOHBIX CETEH.
CereBoe obopynoBanue. [loBroputenu narepderica.
CereBoe obopynoBanue. KonieHTpaTops! (xa0br).
CereBoe obopynoBanue. [IpeobpazoBarenu nnrepdeiica.
CeteBoe obopynoBanue. Anpecyemble mpeodpa3zoBarenn nuTepdeiica.
CereBoe 060opynoBanue. MexceTeBbIe IITI03bI.
CereBoe obopynoBanue. J[pyroe cereBoe 000pyI0BaHHE
CereBoe obopynoBanue. Kabenu 11t MpOMBIIIJIEHHBIX CETEH.

. 3ammTa OT moMex.

. UcTouHnkH momex.

. XapaKkTepUCTUKU TIOMEX.

. [Tomexu u3 ceTu 37eKTPOCHAOKEHUSI.

. MomHus 1 aTMOC(EpHOE IIEKTPHUECTBO.

. CTaTnueckoe 3JIeKTPUYECTBO.

. [Tomexu "yepe3 KOHAYKTUBHEIE CBSI3H.

. DNEKTPOMAarHUTHBIE ITOMEXH.

. Apyrue tunsl nomex.

. 3azemuieHue. OnpeneneHusl.

. llenun 3a3emMiieHus.

. 3alIUTHOE 3a3eMJICHUE 3JJaHUN.

. ABTOHOMHOE€ 3a3€MJICHHE.

. 3a3eMJISIOIIHE POBOIHUKHU.

. Monenp «3eMitn.

. Bunel 3a3emienuii.

. [IpoBoAHbBIE KaHAIIBI IEPEIAYN CUTHAJIOB.

. UcTtounuku curnasa.

. [IpuemHuku curnana.

. IlpueM curHana 3a3eMJICHHOTO UCTOYHHKA.

. [Ipuem curnana He3a3eMJICHHBIX HCTOUHUKOB.

. Auddepennnanbabie KaHABI IEPEAaYd CUTHATIA.

. [TapasutHbie CcBS3M.

. Moiens KOMITOHEHTOB CUCTEM aBTOMATH3AIUH.

. [lapa3uTHbIE KOHAYKTUBHBIE CBSI3U.

. IHAyKTUBHBIE H eMKOCTHBIE CBSI3H.
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36. MeTopl 25KpaHUPOBAHUS U 3a3EMIICHHUS.

37. T'anpBaHWYECKH CBS3aHHBIC IICTIH.

38. DKkpaHNpOBaHKWE CUTHAIBHBIX KaOesei.

39. 'ambBaHMYECKHU pa3Bs3aHHBIC TICTTH.

40. Dxpanbl kabenel Ha AIEKTPUIECCKUX MMOICTAHITHSIX.
41. Dxpanbl Kabenei UIst 3alIUThl OT MOJIHUH.

42. 3azemienue npu auddepeHImanbHbIX U3MEPESHUSIX.
43. HTenNneKTyalIbHbIC JATYUKH.

44. MoHTaxHbIe HIKa(BbI.

45. PacnipenienieHHbIE CUCTEMBI YIIPABIICHUS.

46. UyBcTBUTEIHHBIC U3MEPHUTEIHHBIC IIETTH.

47. HcnomHuTeNnbHOE 000PYI0BAaHUE U TIPUBOIBI.
48. 3azemiIeHHE HA B3PBIBOOIIACHBIX OOBEKTAX.

49. TampBaHMYECKas pa3Bs3Ka.

50. 3amuTa NPOMBIIUIEHHBIX CETEH OT MOJTHUH.

51. IlyTtu mpoXoXAeHUS UMITYJIbCa MOJHHH.

52. CpenacrtBa 3amUTHI OT MOJHUU.

53. Crangaptsl U MeTOIbI HcTIbITaHmi 10 DOMC.

54. Bepuodukamus 3a3eMICHHUS U SKPaHUPOBAHHUS.

O0pasen OnJieTa KO BTOPOil py0e:KHOI aTTecTalnu
TPO3HEHCKUU I'OCYJAPCTBEHHBIH HEDTSIHON TEXHUYECKUHW YHUBEPCUTET
BUWIET Ne 1

PyGe:xxnas arrecranms Ne2
Jucuumaaa VIHhopMaLMOoHHbIE CETU 1 aBTOMATM3MPOBaHHO-YNPaBAsOLLME CUCTEMbI

Nuctutyt SHEPreTUKU CIIEeIIMATBbHOCTD ATIIIT ceMecTp

1. XapakTepHucTUKH ITOMEX.
2. Ilpuem curnana 3a3eMJIEHHOTO UCTOYHHUKA.

3. CpencTsa 3aIUuTHI OT MOJIHHH.

YTBEPXIAIO:

« » 20 r. [IpenonaBarens

7.2. Bonipocsl Kk 3a4eTy

Bonpoch! Kk 3a4eTy Mo AMCUUILINHE

OOmrre cBeIeHUs O TIPOMBIIIIICHHBIX CETSX.

Mognens OSI. ®uznyeckuii ypoBeHb.

Mopenb OSI. KananbHbIN ypOBEHbB.

Mopnens OSI. CeTeBoii ypoBEHb.

Mopenb OSI. TpaHCIOPTHBIN YPOBEHB.

Mogpens OSI. CeaHcoBbIif ypOBEHb.

Mopenb OSI. YpoBeHb npeacTaBiIcHUsI.

Mognens OSI. TIpukinagHoil ypoBeHb.

Nutepdeiicet RS-485, RS-422 u RS-232. luddepennnanbhas nepegava curHaia.

10. UnaTepdeiicer RS-485, RS-422 u RS-232."Tpetbe" cocTosiHIE BBIXOJIOB.

11. UnTepdeiicet RS-485, RS-422 u RS-232. YeTbipexnipoBoaHON HHTEPPEIIC.

12. Untepdeiicet RS-485, RS-422 u RS-232. Pexxum npuema 3xa.

13. UnTepdeiicer RS-485, RS-422 u RS-232. 3azemiienne, ralbBaHMYECKass H3OJISIIHS U 3aIUTa OT
MOJTHUH.

©CoNoA~WNE



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.
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Nutepdeiicet RS-485, RS-422 u RS-232. CtangapTHbIC TapaMeTPHI.
CornacoBaHue JINHUY C IEPEAATIYUKOM M IPHEMHUKOM.
Tomonorus cetu Ha ocHOBe nHTEp(deiica RS-485.
YcTpaneHue coCTOSIHUSI HEONpeAeIeHHOCTH JTMHUU.
CKBO3HBIE TOKHU.

Bri6op xabens.

Pacmmpenue npeaenbHbIX BO3MOKHOCTE.

Nutepdeiicet RS-232 u RS-422.

WuTtepodeiic "Toxosas metiis'.

HART-iporokos.

HART-nporokosn. I[TpyHLIKIIBI TOCTPOEHMUSL.

Cetp Ha ocHoBe HART-mipotokona

HART-nporokoin. Anpecarus.

Komaunet HART

HART-nporokoin. S3bik onucanus ycrpoiicts DDL. PasnoBunnocTH.
CAN. ®usnveckuii ypoBeHb.

Onexrpuueckue coequHeHus B cetu CAN.

Tpancusep CAN

CAN. KananbHbIi ypOBEHb.

CAN. [TocTroBepHOCTh TIEpEeIaun

CAN. Ilepenaua cooOIIeHUIA.

[Tpuknaguoit yposens: CANopen.

Profibus. ®usunueckuii ypoBeHb.

KananbHsiit yposens Profibus DP

Profibus. KommyHukanuonsstii npoguis DP.

Profibus. ITepenaua cooOeHmiA.

Profibus. PesepBupoBanue.

Profibus. Onrcanue ycTpoicTs.

Modbus. ®uznveckuii ypoBeHb.

Modbus. KananbHblit ypoBEHB.

Modbus. ITpukiaaHoii ypoBeHb

[Tpombimnennsiii ETHERNET.

[Tpomsitnenssiit ETHERNET. OtnuunrensHbie 0cOOEHHOCTH.
[Tpombimnennsiii ETHERNET. ®usnveckuii ypoBeHb.
ITpombrnennsiiit ETHERNET. Kananbnblil ypoBeHb
IMpomsiennsiii ETHERNET. Modbus TCP.
[Mpombimuiennstii ETHERNET. Profinet.

BbecripoBoHbIE TIOKaTbHBIE CETH.

BecnpoBobie nokanpHbIe ceTH. [Ipobiembl 0eCIIpOBOIHBIX CETEH.
becnipoBoaubie mokansHbIE ceTd. Bluetooth.

BecnipoBoubie nokanbHbIe ceTH. ZigBee u IEEE 802.15.4.
becnipoBoaubie mokansubie cetd. Wi-Fi u IEEE 802.11.
CpaBHeHue OECTIPOBOIHBIX CETEH.

CereBoe obopynoBanue. [loBropurenu narepderica.
CereBoe obopynoBanue. KoHiieHTpaTops! (xa0br).

CereBoe obopynoBanue. [IpeobpazoBarenu nnrepdeiica.
CeteBoe obopynoBanue. Anpecyemble mpeodpazoBarenn nuTepdeiica.
CeteBoe 0obopynoBaHue. MexceTeBble IITIO3bI.

CereBoe obopynoBanue. J[pyroe cereBoe 000pya0BaHMe
CereBoe obopynoBanue. Kabenu 11t MpOMBIIIJIEHHBIX CETEH.
3ammra OT HOMeEX.

Hcrounuku nmomex.

XapaKkTepUCTUKU TIOMEX.

[Tomexu U3 ceTH AeKTPOCHAOKEHUSI.

Monnaust u aTMoc(epHOe 3ITEKTPUIECTBO.



69. Cratnueckoe JIeKTPUIECTBO.

70. TTomexu yepe3 KOHTYKTUBHBIC CBSI3H.

71. DnekTpoMarHUTHBIC TIOMEXH.

72. Jlpyrue TUTIBI TTOMEX.

73. 3azemnenue. OnpenencHusl.

74. llenu 3a3emieHus.

75. 3ammmTHOE 3a3eMIIEHUE 30aHUIA.

76. ABTOHOMHOE 3a3eMJICHUE.

7'7. 3a3eMJIsI01LME TPOBOTHUKH.

78. Monenb «3eMIny.

79. Buasl 3a3emieHui.

80. IIpoBoHBIE KaHAJBI TIEPEAAYN CUTHAJIOB.

81. VicTouHMKY cUTHAIA.

82. IlpuemMHUKM cUrHAamA.

83. IIpuem curnana 3a3eMIEHHOTO HCTOYHHUKA.

84. Ilpuem curnana He3a3eMJICHHBIX UCTOYHHUKOB.
85. Jluddepennmanbubie KaHABI IEpeIadl CUTHAIIA.
86. [1apa3uTHbIe CBs3H.

87. Mozaenu KOMIIOHEHTOB CHCTEM aBTOMATH3AIIHH.
88. [1apa3uTHbIC KOHAYKTHUBHBIE CBSI3H.

89. IHIyKTUBHBIE U EMKOCTHBIE CBSI3H.

90. MeTobl S5KpaHUPOBAHMS U 3a3EMJICHHUS.

91. T'anpBaHWYECKH CBSI3aHHBIC IICTIH.

92. DKkpaHUpPOBaHKWE CUTHAIBHBIX KaOesei.

93. NambBaHMYECKH pa3BA3aHHBIC LETIH.

94. Dxpanbl kabemnel Ha IEKTPUUECKHUX TTOACTAHITUX.
95. Dkpanbl Kabenen A 3aIUThI OT MOJIHUH.

96. 3azemnenue npu nuddepeHITnaTbHBIX U3MEPESHUSIX.
97. VlHTemneKkTyanbHbIe TaTIYNKU.

98. MonTaxxHbIe MKaADHI.

99. PacnipenieneHHbIE CUCTEMBI YIIPaBJICHUSI.

100. YyscTBUTEIBHBIC U3MEPHUTEIBHBIC TIETTH.

101. HcnomHuTtenpHOE 000PYIOBAaHUE U IPUBO/IBI.
102. 3azemiieHHe Ha B3PHIBOONIACHBIX OOBEKTAX.
103. TanmpBaHMuecKasi pa3Bs3Ka.

104. 3amuTa MpOMBIIIICHHBIX CETEH OT MOJIHUH.
105. IlyTu npoXoXkIeHHUS UMITYJIbCA MOJIHUH.

106. CpencrtBa 3alIMThI OT MOJHUH.

107. CrangapTsl 1 MeTObI UCTBITaHUH IO DMC.
108. Bepudukarmms 3a3eMICHAS © SKPAHUPOBAHUS.



Oo0Opa3zen Ous1eTa K 3a4eTy:
T'PO3HEHCKUU FOCYJIAPCTBEHHBIN HEDTAHOH TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 7
Jucturumaa VIHDOPMaUMOHHbIE CETU 1 aBTOMATU3MPOBAHHO-YNPaBAIOLLIME CUCTEMbI
HWHCTUTYT __DHEPreTHKH  CHEUHAIBHOCTh ATIIIIL CEMECTp _
1. TanpBaHMYECKH pa3Bsi3aHHBIC L[EMTU
2. ABTOHOMHOE 3a3eMJICHHE.

3. Tlpowmsinennsiit ETHERNET. OtnuunTensHbie 0COOCHHOCTH.

YTBEPXIAIO:

« » 20 . 3aB. kadenpoii

7.3. Texkyuuii KOHTPOJIb

IIpuMep NpaKTHYECKOro 3a1aHUSA

3anganmne Ne2. Hactpoiika csizu CI1307 ¢ TTIJIK110 mo mpotokony Modbus RTU (Master/Slave).

eans padoTbl HacTpoiika oOMEHa JaHHBIMH MEXIy mnaHenbio omeparopa CII3xX u KOHTposiepoM
IMJUIK110 [M02] o nporokony Modbus RTU. B atom BapuanTe KOHTpOJIep BhimoyiHseT ¢pyHkinuto Slave, a
naHesnb — Master.

Conepxanue

* Hacrpoiiku ITJIK110 [M02] (Modbus RTU Slave)

*  Kondurypauus I[TJIK

2.2. Ilporpamma PLC_PRG

1.3. Koudwurypamus 3aga4d

* Hacrpoiiku CI1307 (Modbus RTU Master)

*  Hacrpoiiku PLC-niopra nanenu

. DKpaH NnpoeKTa

* Pabota c npumepom
2.



7.4. Onucanune nMokasaresieil H KpUTepUeB OLleHUBAHUS KOMIIETEHIUI Ha Pa3JIMYHBIX 3Tanax ux GopMUPOBaAHNS,0NUCAHHE

IIKAaJbl OHICHUBaAHUSA.

— Buioupams mun npomviuiiennou cemu, gusuueckuil
KAHAL U NPOMOKOIL.

OLINOKH

Bnaoemos:
—  HABBIKAMU NPOEKMUPOBAHUS U HANAOKYU CEMeBbIX
cmpykmyp u unmepgeiicos

Hecucremarnueckoe
MIPUMEHEHHE HABBIKOB

YacTu4uHOE BlaJIEHUE
HaBBIKAMU

B cucremarnueckom
MIPUMEHEHUH HAaBBIKOB
JIOITyCKAFOTCS TIPOOEITBI

VYcnemnoe n
CHCTEMATHYECKOE
MPUMEHECHNE HAaBBIKOB

Tabauna 7
Kputepnu oueHnBanus pe3yaibTaToB 00y4eHuUst HaumeHoBaHue
IliaHupyemble pe3yJbTaThl 0CBOCHUS] KOMIIETEHIHH Menee 41 621108 41-60 6a/1L10B 61-80 Ga110B 81-100 Ga/L10B OIIEHOYHOT0
(HEyI0BJIeTBOPHTEILHO)| (YAOBJIETBOPHTEILHO) (xopomro) (OTIHYHO) cpencrsa
OIIK-6. CriocobeH pemiath cTaHIapTHBIE 3a/1aui MPOGECCUOHATIBHOM AEATEIBHOCTH HA OCHOBE HH()OPMAIMOHHOM U OHOIHOrpaduIecKoil KyIbTyphl C IPUMEHCHUEM
nH(pOPMAMOHHO-KOMMYHHUKAI[HIOHHBIX TEXHOJIOTH
3namp:
— Ocobennocmu  apXumexkmypvl — pacnpeoesieHHbIX
cucmem c6opa OaHHBIX U YAPABTIEHUS. CdopmMupoBaHHbIE, HO CoopmupoBaHHBIE
—  Mooenb omkpuimoii npoMbluLIeHHOU Cemu. dparMeHTapHbIe 3HAHUSI Henonuble 3Hanust | cojepiKaiiue OT/ae/bHbIe CHCTEMAaTHYECKHE
—  Hcnonvzyemvle mononozuu cemell. poOeITbl 3HAHUSI SHAHUS
— Qusuyeckue  cpedvl  nepedayu  OAHHLIX 6
NPOMBIUICHHBIX CEMSIX. T —
Ymems: 3aHATUA
— Oyenusamv  mpebosanuss K cemam nepeoayy YMeHusl OJIHBIE, CdopmmpoBarsie 3auer
unpopmayuu. YacTudHbIe YMEHUS HemnonHple ymMmeHHst | JOMYCKArOTCs HEOObIIINE yMeHuA

OIIK-12. CiocoGeH prMeHsTh CTaHAapTHBIE METOBI pacueTa MPH MPOSKTUPOBAHNUU CH

CTEM aBTOMATU3aluM TEXHOJIOTHYCCKHUX ITPOIECCOB U IPONU3BOACTB

CONPANCEHUS C Cemblo

OIINOKH

3namep:
— OcHogHble KOMNOHEHMbl NPOMBIUTIEHHBIX CeMel.
— Ilpomoxonwl 0bmena ungopmayue. CdopmupoBaHHEIE, HO CdopmupoBaHHbIC
— Pacnpocmpayeyyble cmaydapmyble dearMeHTaprle 3HAHUA Hemnonarle 3Hanusg COACPKAIMUE OTACIIHbHBIC CUCTCMATHYCCKUC
npoMblULIeHHble cCemu. Hp06em>1 3HaHUA SHAHUA
— OcHosHble  Xapakmepucmuku  RPOMbIULIEHHBIX|
cemell.

Ymems: VMeHus moHbIE,

. CdopmupoBaHHBIE

— IIpoexmuposamuo npocmeuiuiue cpedocmea|  YacTHYHBIE yMEHUS Henomnabie yMeHus | mormyckaroTcs HeOONbITIE -

Bnaoemw:
—  HABLIKAMU HACMPOUKU OCHOBHBIX KOMMYHUKAYUOHHDBIX|
[yempoticma u RPOMbIULEHHBIX UHMePPElcos.

Hecucremarunueckoe
MIPUMEHEHHE HABBIKOB

YactuuHoe BJIaACHHUC
HaBbIKaMH

B cucremarnueckom
MPUMEHCHUN HABBIKOB
JOIMYyCKarTCA np06em,1

VYcnemnoe u
CHCTEMAaTUYECKOE
MPUMEHEHHE HABBIKOB

IIpaxTnyeckue
3aHATHS
3auer




8. OcoGeHHocTH peau3alliy AUCUMILIMHBI 51 MHBAJU/I0B U JIHI C OTPAHMYEeHHbIMHU
BO3MO KHOCTSIMH 3/10POBbS.

Jis  ocyiiecTBiIeHHsT MPOLEAYp TEKYHIEro KOHTPOJIs YCIHEBAaEMOCTH M IPOMEXKYTOYHOM
aTTecTalluyd OOYyYaroIuXcs CO3JaHbl (POHJBI OLEHOYHBIX CPEICTB, aJalTHPOBAHHbIC Ui MHBAJIUAOB U
JUI] C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 370POBbSI W TO3BOJISIIOIIME OLEHUTh JOCTHKEHHE HMH
3aIUTAaHUPOBAaHHBIX B OCHOBHOW 00pa30BaTEeNbHOW MpOorpaMMe pe3ylbTaTOB OOYyYeHUS M YpPOBEHb
chOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJICHHBIX B oOpaszoBarenbHOM mporpamme. @dopma
NpOBEACHUSI TEKyled aTTecTallMd Uil  CTYJCHTOB-WMHBAJIMJOB YCTAHABIMBAETCS C  Y4ETOM
WHIMBHIYAIBHBIX TICUXO(DHU3UYECKUX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha OyMmare, MUCbMEHHO Ha
KoMIIbIOTepe, B ¢opMme TecTupoBaHUS M T..). IIpu TecTupoBaHuM Ui CIAOOBUASIIUX CTYIACHTOB
UCIOJIb3YIOTCS (DOH/ABI OLIEHOYHBIX CPEICTB € YKpymHeHHbIM mipudTom. Ha sk3amen npurnamiaercs
COIIPOBOKAAIONINI, KOTOpBI  oOecreynBaeT TEXHHUYECKOE COMPOBOXKICHHE  CTyAeHty. [lpu
HEO0OXOJIMMOCTH CTYJCHTY-UHBAIUY MPEIOCTABIAETCS AOMOJHUTENBHOE BpeMs 1Ji1 MOJATOTOBKUA OTBETa
Ha ok3ameHe (wimm 3adere). OOyvaromuecss C OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0pPOBBSl U
oOyuaroluecss HHBaNUAbBl O0ECIEYUBAIOTCA TEYAaTHBIMU M JJIEKTPOHHBIMU  00pa30BaTeIbHBIMU
pecypcamu (TIporpamMMbl, y4eOHBIE TOCOOHMS JUIsl CaMOCTOSITENbHOM paboTel W T.A.) B (opMax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSAM UX 3JI0POBbsSI U BOCHPUATHS HH(POPMALIUU:

1) JUTSL UHBAJIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI [10 3PEHHUIO:

- JUIS  CJETIBIX: 3aJlaHusl JJIsl BBIIOJIHGHUS Ha CEMHUHApaxX H MPAKTUYECKUX 3aHATHUSX
opopmistoTest  penbedHO-ToUueUHBIM MmpudToM bpaiinsg wnu B BUAE 3IIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TOMOILIBIO KOMIIBIOTEpA CO CIEHUAIM3UPOBAHHBIM MPOTPAMMHBIM OOeCreueHUEeM IS
CJIETIBIX, JIMOO 3aUMTHIBAIOTCS ACCHCTEHTOM; MMChMEHHBIE 3aJlaHUs BBIMOIHIIOTCS Ha Oymare penbegHo-
TOYCYHBIM MIpUPTOM bpailis wWIM HAa KOMIBIOTEPE CO CIEUUATU3UPOBAHHBIM POTPAMMHBIM
o0ecrieueHneM il CIIENbIX JHOO HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYaIOIIUMCS JJISl BBINOJHEHUS
3aJJaHus TP HEOOXOJUMOCTH IPEIOCTABISIETCS KOMIUIEKT MUCHbMEHHBIX NMpPUHAAJICKHOCTEH u Oymara
JUIs  TUChbMa  pelbeHO-TOYEUHBIM wpu@TOoM bpailng, KoMObIOTEp CO CHEHAIU3HUPOBAHHBIM
MPOrpaMMHBIM 0OeCTieYeHUEM IS CIICTIBIX;

- Ui CIIa0OBHUIAIIMX: OOECHeurnBaeTCs HMHIMBUIYaJbHOE PAaBHOMEPHOE OCBEIICHHE HE
menee 300 mrokc; oOydaroumMMcs Ui BBITIOJIHEHUS 3aJaHus MPU HEOOXOAWMOCTH MPEIOCTaBISAETCS
YBEJIMUYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TakK€ MCIOJIb30BAaHUE COOCTBEHHBIX YBEJIMYUBAIOIINX
YCTPOMCTB; 3aAaHUSI JIsl BHITIOJIHEHUS 3aJaHII 0(OPMIISIOTCS YBETHYCHHBIM IIPUPTOM;

2) JUISL UHBAJIUOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI 110 CITyXY:

- Ui TAOyXUX M ciaabochblmaniux: oOecreyrBaeTcss Haludue 3BYKOYCHIIMBAIOIICH
anmnapaTypbl KOJJIEKTUBHOTO IOJIb30BaHUSA, TNMPH HEOOXOIUMOCTH OO0YyYaromMMCs MpPeJoCTaBIseTCs
3BYKOYCHJIMBAIOIIAsl  ammaparypa WHIUBUIYaJbHOTO  IOJNB30BAHMS; TMPEJOCTABISIOTCS  yCIyTH
CYpAONEPEBOIUHKA;

- IV CHETOTIyXUX JIOMYyCKaeTcs NPUCYTCTBHE ACCUCTEHTa, OKa3bIBAIOIIETO YCIYTH
tadIocypaonepeBo1urKa (MOMUMO TPeOOBaHUM, BBITIOJIHSIEMBIX COOTBETCTBEHHO JIJISI CIICTIBIX U TIIyXHUX);

3) Ui JUIl C TSDKENBIMH HApyUICHUSMHU pEud, TIYXHX, CJIa0OCHbIIAIINX JIEKIUA U
CEMUHAapBbI, IPOBOJIUMBIE B YCTHOH (opMe, MPOBOIATCSA B TUCbMEHHOU (opMe;
4) JUId WHBAJUAOB W JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMM 3I0POBbsl, HMEIOLIUX

HapyILIEHUs] OIOPHO-BUTATEILHOTO allnapara:

- JUTSL TUT] C HAPYIICHUSIMU OTIOPHO-/IBUTATEILHOTO aniapaTta, HapylmeHUsIMU JIBUTAaTEIbHBIX
GyHKIUH BEpXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: MHCbMEHHBIC 3a/laHus
BHITIONHSIOTCS. Ha KOMIIBIOTEPE CO  CICHUATM3UPOBAHHBIM TMPOTPAMMHBIM  OOECIICUCHHEM WU
HAJUKTOBBIBAIOTCSI ACCUCTEHTY; BBIMOJIHEHHE 3aJaHHil (TeCTOB, KOHTPOJIbHBIX padoT), MPOBOJAUMEIE B
MUCHMEHHOM (hopMe, TPOBOJIATCS B YCTHOM (hopMe myTeM orpoca, 6eceibl ¢ 00yJaromuMcs.



9. YueOHO-MeTOAMYECKOE M HH(OPMAILIMOHHOE o0ecTiedeHne T CHUTITHHbI

9.1. OcHoBHas JIMTEpaTypa

1. Hemenkos H.II. IIporpammupoBanme u KOHGUTYpUPOBAHKE MPOMBIIIJICHHBIX CeTel: ydeOHoe
nmocobue / JlemenkoB H.II. — MockBa: MOCKOBCKHI TOCYAapCTBEHHBIH TEXHUYECKHH YHHUBEPCHTET
umenu H.D. baymana, 2010. — 116 ¢. — ISBN 2227-8397. — Tekct : 31MeKTpOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/31176.html

2. Cxuapos O.K. BonokonHo-ontudeckue cetu u cuctemsbl cBs3u / CxisipoB O.K. — Mocksa :
COJIOH-IIpecc, 2016. — 266 c. — ISBN 5-98003-147-2. — TekcT : 37EKTPOHHBIA // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/90258.html

3. Usmmun B.IL. becnpoBoaHas ceTb cOopa u nepenayn usmMepurenbHoil napopmarmu B ACYTII
. yuebnoe mocobme / HBmmu B.II. — Kazanp : Ka3zaHCKuil HalMOHAIBHBIA HCCIIEAOBATEILCKUIN
texHonornueckuit yausepeuret, 2016. — 240 ¢. — ISBN 978-5-7882-1848-9. — Tekcr : 2neKTpOHHBIN
Il DnextponHo-6ubanoreunass  cucrema IPR BOOKS :  J[caiit] —  URL:

http://www.iprbookshop.ru/61960.html

4. Xuspun, M. B. IIporpammupoBanue IIJIK u mnpomsinuieHHsle cetu. IIporpammHoe
oOecrieueHre yIpaBJICHUS TEXHOJOTHYECKUMH Tporieccamu : jabd. mpaktukym / M. B. Xuspun, C. B.
JNanunpueHko. - Mocksa : MUCuC, 2020. - 139 c. - Tekct : snekrponnsiii // DBC "KoHCynbranT

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

0.2. MeToanyeckne YyKa3aHusi s OOy4amOIIUXCSl MO OCBOGHHK) JTHCHUILIUHBI
(ITpusiokenue).

10. MaTtepuaibHO-TEXHHYECKOE 00ecneyeHne TUCIUIIINHBI

JucuumuirHa obecredena JJabopaTopHbIMU CTEHIAMH M KOMITBIOTEPHBIMU Kitaccamu (4-25, 4-29,
4-35, 4-37), ocHAILIEHHBIMH NPOEKTOPAMH U UHTEPAKTHUBHBIMH JJOCKAMHU.

10.1. MarepuanbHoO-TeXHUYECKAas 0a3a

JIMueH31OHHOE POrpaMMHOE 00eCTIeYeHHE TI0 AUCIUTIITNHE:

1. SCADA Trace Mode 6.10
2.  SCADA WinCC

3. Simple SCADA

4. Master SCADA

5. CODESYS

6. STEP7

JlaGopaTopHbIe CTCH IBI:
—«Cucrema aBTomarundeckoro ynpasienuss OBEH (CAY-OBEH-HH)»

—«Creny Ha 6a3e nporpammupyemoro peie Siemens LOGO»


http://www.iprbookshop.ru/31176.html
http://www.iprbookshop.ru/90258.html
http://www.iprbookshop.ru/61960.html
https://www.studentlibrary.ru/book/Misis_488.html

—Crenp Ha 0a3e TexHnueckux cpeAcTB aBTomaTuzanuun OMRON;

—Creny Ha 6a3e IPOrpaMMHUPYEMOT0 JIOTHYECKOTr0 KOHTposiepa Siemens S7-1200;

10.2. TlomemieHusi 1JI CAMOCTOSITEJIbHOI PadoTHhI.

YueOHast aymTuTOpHS UIsl CAMOCTOSATEILHON padboThl — 4-25, 4-29. 1. I'posseiit [Ipocniekt Xycelina
HNcaesa 100.

Aynutopuu 4-25, 4-29 SBASAIOTCS KOMIBIOTEPHBIMHU KJIACCAMHU C JIOCTYIIOM K CETH MHTEPHET,

OCHAIIICHHBIMU JIMIIEH3UOHHBIM IIporpaMMHbIM obecnieuerrneM MS Windows u MS Office

CocTaBuTelIb:

Houent kad. «ATIII» /lyxun B.B./
CornacosaHo:
3 -
N.o. 3aB. xkadempoii «ATIII» P o7 4 s /UcaeBa M.P./
Hupexrop 1YMP /MaromaeBa

M.A./



Ipunoowcenue
Meroan4yeckue yKa3aHus 110 OCBOCHUIO TUCHUILIHHBI «[IpoMbIlIeHHBIe HHTEpPdeHChD)

1. Meroanyeckue yka3aHusl AJdsi O0y4YAOIMXCH IO INVIAHMPOBAHWIO W OPraHU3alUH
BpeMeHH, He00X0IMMOr0 1JIsl 0CBOCHHS THCIMIIIHHBI.

W3ydenue pekomMeHIyeTcs HauaTh C O3HAKOMJICHHs ¢ paboueil mporpaMMoil IUCIHILIHHEL, €€
CTPYKTYPOH M CoOJepKaHHUEM pasienoB (Momynei), GOHIOM OIEHOYHBIX CPEICTB, O3HAKOMHUTBHCS C
y4eOHO-METOIMYECKUM ¥ HH(HOPMAITHOHHBIM 00€CTICUCHUEM JTHCIIUILIAHEI.

Hucuummna «IlpomMbliieHHble WHTepdelicb» COCTOMT M3 3-X CBSI3aHHBIX MEXIY COOOI0
pa3zenoB, 00ecreunBaOIMX OCIEI0BATENbHOE N3YUEHUE MaTepraa.

OO6yuenue no aucruminae «IIpomblnieHHbIe MHTepdeiichbl» OCYIIECTBISETCS B CIEIYIONINX
dbopmax:

1. AynuropHsble 3aHATHS (JIEKIUH, IPAKTUUYECKHUE 3aHSITHS).

2. CamocrosrtenbHas paboTa cTylneHTa (IMOATOTOBKA K JICKIUSAM, NMPAKTHUECKUMH 3aHITHSAM,
pedepatam 1 uHBIM HOpMaM MUCBMEHHBIX padOT, MHIWBHUAYATbHAS KOHCYJIbTAIUS C TIPETOIaBaTesieM).

3. HWutepaktuBHBIE (OPMBI MPOBEIACHUS 3aHATHHA (JIEKIUSA-IUCKYCCHUS, TPYIIIOBOE DPEUICHHE
npobjeM MpakTHYECKUX 3aJaHMid B IUIAHE HACTPOEK, KOHQUIYpUPOBAHHS M  pealu3aluu
MIPOMBIIIICHHBIX HHTEPHENHCOB U ceTell U 1p. HopMm).

Y4eOHbIN MaTepuall CTPYKTYPUPOBAH U M3YYCHUE TUCIMILIMHBI TPOU3BOIUTCS B TEMATHUECKOM
nocneaoBarenbHoCTH. Kakaol mpakTudeckoil paboTe W CaMOCTOSTENILHOMY HM3Y4YEHHUIO MaTepuala
MPEIIECTBYET JEKIHS MO0 JaHHOW TeMe. O0yJaromuecs: CaMOCTOSATENIEHO IPOBOIAT MPEIBAPUTEILHYIO
MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOC U TBOPUYCCKOC YUaCTUC BO6C}’)KI[€HI/II/I TCOPCTUICCKUX
BOIIPOCOB, pa30ope MpoOJEMHBIX CHUTyalluidi ¥ TIOMCKOB TMyTeW WX pemieHus. MHorue mpoOeMsl,
M3y4aeMbIe B Kypce, HOCSAT JIHUCKYCCHOHHBIN XapakTep, 4TO MPEAroaraeT WHTEPAKTUBHBIN XapakTep
MPOBE/ICHUS 3aHATHI Ha KOHKPETHBIX IIPUMEpax.

Onucanue Mocie0BaTeIbHOCTH ACUCTBHUN 00yUYarOIIerocs:

IIpy wu3ydeHuu Kypca cleqyeT BHHUMATEIBHO CIyllaTb M KOHCIEKTHPOBATh Marepuall,
U3JIaraeMbIil Ha ayJUTOPHBIX 3aHATHAX. I ero mOHMMaHWs M Ka4eCTBEHHOIO YCBOEHUS
PEKOMEHIYETCs CIIEAYIOIIast TOCIIEN0BATEIbHOCTD JCHCTBUN:

1. Tlocnme okoHUaHUS Yy4YeOHBIX 3aHATUH JUId 3aKpeIUICHHUs MaTepuana IMpPOCMOTPETh H
0o0lymMaTh TEKCT JIEKIIMH, TPOCIYNIAaHHOW CEerofHs, pa3o0parh paccMOTpeHHbIe mpumepbl (10 — 15

MUHYT).

2. Ilpu moaroroBke K JIEKIUHM CIEAYIOIIErO IHS MOBTOPUTH TEKCT MNPEAbIAYLIEH JeKLuH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh ciieayromas tema (10 - 15 munyT).

3. B Teuenue Hepenu BrIOpATh BpeMs I pabOTHI ¢ TUTEpaTypoii B Onbiamoreke (mo ldacy).



4. Tlpu moAroToBKE K MPAaKTHUYECKOW paboTe MOBTOPUTH OCHOBHBIE MOHATHS IO TeME, H3yUHUTh
npuMepsl. Pemas KOHKPETHYIO CUTyalulO, - IIPEABAPUTEIbHO IIOHATb, KAaKOHW TEOPETUYECKUI
MaTepHuall Hy>KHO HUCIOJb30BaTh. HaMeTuTh 1ian pemeHus, nonpoooBaTh Ha €ro OCHOBE PelIUTh 1 - 2
MPaKTUYECKHE CUTyalnuu (J1ad. paboTsl).

2. MeTtoanyecKkue yKazaHus o padoTe 00y4aroluxcsi BO BpeMsi IPOBeAeHUs! JTeKIMii.

Jlexuu 20T 00Y4aromUMCsl CUCTEeMaTU3MPOBAHHbBIC 3HAHUS 110 JUCLHUILIMHE, KOHIEHTPUPYIOT
UX BHUMaHHE Ha Hauboyiee CIOXKHBIX U BaXXHBIX Bompocax. Jlekuuum oOBIYHO U3JaralTcsi B
TPaIUIIMOHHOM HJIM B MpoOsiieMHOM cTuiie. [l CTyAeHTOB B OOJBIIMHCTBE CIy4aeB B MPOOJIEMHOM
ctuiie. [IpoOnaemMHBI CTUIIB TMO3BOJSET CTUMYJIMPOBATH AKTUBHYIO IMO3HABATEIbHYIO JIESTENbHOCTD
o0yJaromuxcss ¥ UX MHTEPeC K AUCLUUILUIMHE, (OPMHUPOBATH TBOPUYECKOE MBIIUICHUE, aKTUBHU3UPOBATDH
BHHUMaHHE 00yYalOLUXCsl MyTeM IMOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOIIPATH AUCKYCCHIO.

Bo Bpems JeKIMOHHBIX 3aHATHI PEKOMEHIYeTCS BECTH KOHCIEKTHpPOBaHHE Y4eOHOTO
MaTtepuaina, oOpaimarh BHUMaHHE Ha (POPMYIHPOBKM M KaTErOpHH, PACKpPbIBAIOUINE CYThb TOTO HIIU
WHOTO SIBJICHUSI, UJIU TPOLECCOB, BHIBOJBI U IPAKTUYECKHUE PEKOMEHIAIUU.

KoHcnekr nekuuu iydnie MOApa3feNsTh Ha IyHKTHI, COONIOAas KPAacHYIO CTPOKY. DTOMY B
001b11I0} cTeneHu OyIyT CocoOCTBOBATH BOMPOCH! IJIaHA JIEKIUHU, MPeIoKEHHBIE MPErno1aBaTessaM.
Crnenyer oOpamatb BHMMaHUE Ha aKIEHTHI, BBIBOJBI, KOTOpBIE MIENAeT IperoaaBarellb, OTMedas
Hau0OoJjee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMe4aHusIMU

«BAXKHO», «XOPOILIO 3alOMHUTH» M T.I. MOXXHO JenaTh 3TO U C MOMOUIBIO PAa3HOIIBETHBIX
MapKepoB WIH pYy4eK, NOJUEPKUBasi TEPMHUHBI U OIIpeIeTICHHUSL.

[{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHuH, abOpeBHaTyp W CHUMBOJIOB.
Opnako npu manpHeleld paboTe ¢ KOHCIEKTOM CHMBOJIBI TyUIlle 3aMEHUTh OOBIYHBIMU CIIOBAMHU JIISI
OBICTPOTO 3PUTEITHLHOTO BOCIIPHUATHS TEKCTA.

PabGoras Hajg KOHCHEKTOM JIeKIMH, HEOOXOAMMO HCMHOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BAII MpenojaBarenb. MIMeHHo
Takas cepbe3Has, KpomoTiuBas paboTa ¢ JEKIMOHHBIM MaTepuaioM I[O3BOJUT IIyOOKO OBJANETh
TEOPETUYECKIM MaTEPHATIOM.

TemaTtuka neknuii aercs B paboueit mporpamme AUCITUTUTHHBL.

3. Metoauyeckue yKa3aHusi 00y4arommMcs M0 NOAT0TOBKe K MPAKTHYECKUM PadoTam.

Ha npaktuueckux paboTax NPUBETCTBYETCS AaKTHMBHOE y4acTHE B OOCYXJACHMM KOHKPETHBIX
CUTyalui, CIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUN HaXOOUTh HauOoinee 3(QeKTUBHbIC penieHus
MOCTABJIEHHBIX MPOOJIeM, YMETh HaXOAWTH IOJIE3HBIH JOMOJHUTENbHBII MaTepual MO TeMaTHKe
MPAKTUYECKUX PadoT.

CryneHTy peKOMeH1yeTCsl CleAyIoasi cxeMa MOJArOTOBKY K MPAKTHUYECKUM paboTaMm:

1. OsHakomJIeHHE C IIJJAaHOM TMPAKTHYECKOW pPabOThI, KOTOPBIH OTpakaeT CoJepKaHue
MPEIJI0KEHHON TEMBI;

2. TIpopaboTaTh KOHCIIEKT JIEKIIN;



3. TlpouuTtaTh OCHOBHYIO U JOMOJHUTEIHHYIO JTUTEPATYPY.

B mporiecce moaroToBKM K MpakTHYECKON paboTe, HEOOXOIUMO 00paTuTh 0c0O00€ BHUMAHHUE Ha
CaMOCTOSITENIbHOE M3YyUeHUE PEKOMEHIOBaHHOW iuTeparypsl. Ilpu Bceil MOMHOTE KOHCHEKTHPOBAHUS
JEKIIMA B HEH HEBO3MOXXHO H3JI0KHTh BECh MaTepual H3-3a JIMMUTA ayJAUTOPHBIX 4acoB. [loaTomMy
caMmocTosiTeNbHast padoTa ¢ yueOHUKaMH, Y4eOHBIMU ITOCOOHMSIMU, HAYYHOW, CIIPAaBOYHOM JTUTEPATypOi,
MaTeprallaMH TePHOAMYECKUX W3AaHui U MHTepHeTa sBisieTcs HambOosee 3(PQPEeKTHBHBIM METOIIOM
MOJTy4YeHHUS JOMOJHUTEIbHBIX 3HAHUH, MO3BOJSET 3HAYUTEIHHO aKTUBU3UPOBATH IMPOLECC OBIAJCHUS
nHpopManuen, crnocoOcTByeT Oosee TTyOOKOMY YCBOEHHIO M3y4aeMoro marepuana, (Gopmupyer y
CTY/ICHTOB OTHOIIIEHUE K KOHKPETHOU mpobieme. Bece HOBBIE MOHATHS 110 H3y4aeMOi TeMe HeoOX0IuMOo
BBIYYHTh HaW3yCTh U BHECTH B TJIOCCApUI, KOTOPBIH 11EI€CO00pa3HO BECTH C CaMOTr0 Hadalla H3ydeHHUs

Kypca;
4. OTBeTUTH HA BONPOCHI IJIaHA IPAKTUYECKON paboTHI;
5. BbIMoaHMUTE HOMalIHEe 3aJaHKE;
6. IlIpopaborarhb 3aaHus U 33291 MPAKTUUECKONU PabOTHI;
7. Tlpu 3aTpyaHeHusx chopMyIupoBaTh BOMPOCH K MPENOAaBaTEeIIo.

PesynbraT Takoil paboThI J0JKEH MPOSBUTHCA B CIIOCOOHOCTH CTYJEHTa CBOOOJHO OTBETHTH Ha
TEOPETUYECKHE BOIPOCHI, BBICTYNAaTh U YYacTBOBAThb B KOJUIEKTUBHOM OOCYXJIEHHUU BOIIPOCOB
M3Yy4aeMOU TeMbl, IPABUIBHO BBIMOJHATH MPAKTHUYECKHE PAaOOTHl M MHBIC 3a/laHus, KOTOPBIC JAIOTCS B
(hoH/Ie OLIEHOYHBIX CPEICTB JUCIUIINHBI.

3. MeTroauueckne ykazaHusi 00y4alOUMCs N0 OPraHU3AIUH CAMOCTOSITEIbHOHPa0doTHI.

Lenb opranu3anuy caMOCTOATENBHON pabOTHI O TUCIMILIMHE - 3TO YIIIyOJICHHE U pacluIMpeHue
3HaHUIl B o0O0NacTH (yHIaMEHTAIBHBIX HCCIEAOBaHUM; (OpMUpOBaHME HaBblKa M HHTEpeca K
CaMOCTOATEIIBHON IT03HABATEIBHOMN JEATEIbHOCTH.

CamocrosTenbHas padoTa 00ydyaromMXCsl ABJISIETCS BaKHEHIIMM BHUJIOM OCBOEHUS COAEP KAHUS
IUCLUUIUIMHBL, TMOJATOTOBKM K MpakTHYeckuM padotam. Crofa e OTHOCATCS U CaMOCTOSTEIBHOE
yriyOJeHHOe U3ydeHue TeM AUCHUIUIMHBL. CaMocTosTenpHas paboTa MpencTaBiisieT co00i MOCTOSIHHO
JEWCTBYIONIYIO CUCTEMY, OCHOBY 00pa30BaTEIbHOTO MPOLECCa U HOCUT HCCIICAOBATEILCKUN XapaKTep,
YTO TMOCIYXUT B OyAyIIeM OCHOBaHMEM JJIsi HalMCaHUS BBITYCKHON KBalIM()UKALMOHHOM paboThI,
IIPAKTUYECKOr0 IPUMEHEHHUS [TOJIyYEHHBIX 3HAaHUH.

Opranu3anus caMOCTOATEIbHONH pabOThl 00YUYaIOIIMXCSl OPUEHTUPYETCS Ha aKTUBHBIE METO[IbI
OBNIAJICHUS]  3HAHMUSAMHU, paA3BUTHE TBOPYECKHX CIIOCOOHOCTEW, TepexoJ OT MOTOYHOro K
WH/IMBUyaJIN3UPOBAHHOMY OOYUEHHIO, C YyUETOM MOTPEOHOCTEN U BO3ZMOKHOCTEH JIMYHOCTH.

[IpaBunbHast oOpraHu3alMs CaMOCTOATENbHBIX YUEOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTb,
1es1eco00pa3Hoe INIAHUPOBaHUE PAbOUYEro BpeMEHH M03BOJIET CTYIEHTaM pa3BUBaTh YMEHMsSI U HaBBIKU
B YCBOGHHHM U CHCTEeMaTH3allMM NpuoOpeTacMbIX 3HAHMM, o0ecrneunBaTh BBICOKMH YpPOBEHb
yCIIEBAEMOCTH B NepHOA 00yUEeHHUsI, MOJYIUTh HaBBIKH MOBBIIIEHUS TPO(ECCUOHAIBHOTO YPOBHH.

[lonroroBka K MpPaKTHYECKUM paboTaM BKIIOYAET, KpOME NPOpadOTKH KOHCIEKTa H
IPE3eHTAlMM JIEKLUU, TOUCK JIMTEepaTypbl (110 PEKOMEHJOBAHHBIM CIIMCKAM M CAMOCTOSITEIIBHO),
MOJITOTOBKY 3arOTOBOK JUUIsl BBICTYIUICHUH IO BOIIPOCAM, BBIHOCUMBIM UIS OOCYKIEHHSI TI0 KOHKPETHOM
Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTAThl, ()AKThbl, CONOCTABJICHHUE PA3JIUYHBIX MO3ULUH,
coOcTBeHHBIe MbIcnU. Eciau mpoOriema 3amHTepecoBaiia 0OydyaromIerocs, OH MOXET IOATOTOBHUTH
pedepaT u BBICTYNUTh ¢ HUM. [Ipy TOATOTOBKE K KOHTAaKTHOW paboTe oOydaroutuiics JTOHKeH
MOBTOPATH MPOWICHHBIM MaTepHall B CTPOrOM COOTBETCTBUU C y4eOHOM mporpaMMoii,



UCTOJNB3ys KOHCHEKT JIeKIMH W  JHUTeparypy, pEKOMEHIOBaHHYIO mpernojaBaTteneM. llpu
HEO0XO0IMMOCTH MOKHO OOpaTHTHCS 32 KOHCYJIbTallMel M METOMYECKOM MOMOIIBIO K MTPETI01aBaTellIo.

CamocrosTenbHas paboTa peannsyercs:

—  HEIMOCPEICTBEHHO B MPOLIECCE ayIUTOPHBIX 3aHATHH - Ha JEKIHIX, TPAKTHUECKUX padoTax;

— B KOHTaKTe C IpernojaBaTelieM BHE DPAMOK pAaCIUCaHUS - Ha KOHCYJIbTAMSIX IO Y4eOHBIM
BONPOCAaM, B XOJI¢ TBOPUECKUMX KOHTAKTOB, INpPU JHMKBHIAIMHM 3aJ0JDKEHHOCTEH, TpH BBIIOJIHEHUU
WHAUBUAYAIIbHBIX 3a/IaHUH U T.1.

— B Oubnmoteke, 1oMa, Ha Kadeape MpHU BBHINOJHEHUHM OOYdYaIOUIMMCS YYEOHBIX M HMPAKTUYECKUX
3ajad.

Buast CPC u kpuTepuu OLIeHOK

(mo GanmpHO-peiiTuHroBoit cucteme I'THTY, CPC onenuBaetcs B 15 Ganios)

1. Pedepar

2. Ydyacthe B MEpONPHUSITHUIX

Tembl 17151 caMOCTOSITENIbHON PabOTHI MPOIKCaHbI B pabodeii mporpaMme TUCHUIUTHHBL. D) GEeKTHBHBIM

CPEACTBOM OCYIIECTBICHHUS 00YUYaIOIIMMCSl CAMOCTOSTEILHON PAOOTHI SBISAETCS AIIEKTPOHHAS
UH(POPMALMOHHO-00pa30BaTeNbHas Cpe/ia YHUBEPCUTETA, KOTOpast 00eCeuynBaeT JOCTYI K yUeOHbBIM IUIaHaM,
pabouum mporpamMmamM JUCHUILIUH (MOAYNEH), MPAaKTUYECKUX 3aJaHul, K U3TaHUAM JICKTPOHHBIX

OHOJIMOTEYHBIX CUCTEM.
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