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Pabouas rporpamMma JIUCIATLIAHB] «Crnenuanu3upoBaHHbIe
TEJIEKOMMYHUKAIMOHHBIE CETU» COCTABI€HA B COOTBETCTBHM C Y4UeOHBIM ILTAHOM I10
HarrpasieHdo  nmoarotoBku 11.04.02 «MHDOKOMMYHHUKAITMOHHBIE TEXHOJIOTHH |
CHCTEMBI CBA3H» (IIpodunb moArotoBku «MHOOKOMMYHUKAIIMOHHEIE TEXHOJIOTHHA 1
cucTembl cBs3M) 0 2023 rona npuéma 1o 04HOM ¥ 3a09HOM hopMaM 00ydeHus.

CocTaBuTelb: NOUEHT Kadeapbl « ABTOMAaTHKA ¥ TEIEKOMMYHUKAIIHI,

K.T.H., JIOLEHT _____Monoxosckuit U1.A.

PaGoyas mporpaMma paccMofpeHa /H NPHHATA HAa 3acelaHud  Kadelpsl
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ITporokon o « ZZ2 » ©3  p~ 2023roma Ne 4

JaBemyrolui kadeapoi B.B. Typynaios

(®.11.0.)
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«ABTOMATHKA U TENEKOMMYHHUKALIUN.

IIporokon ot « » 20 roma Ne
3asenyrommi kadenpoi B.B. Typynanos
(OIHUCH) (®.1.0.)




1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA JNCIIUITJINHBI

JluciuruiiHa HampaBlieHa Ha H3y4yeHUe O0a30BbIX MPUHIMUIIOB TOCTPOCHUS H
GyHKIMOHUPOBaHUST MH(POKOMMYHUKAIIMOHHBIX CHUCTEM M CETeH, MPUMEHSEMBIX Ha
NPOMBIIICHHBIX —TMPEANPHUITUAX; OCHOBHBIX mpotokosioB Fieldbus; TtexHomoruu
Industrial Ethernet; coBpeMeHHBIX TPOTOKOJIOB HHGOPMAIIMOHHOTO B3aUMOJICHCTBHSI HA
BCEX  YPOBHSX  VIOPABJICHHS  TEXHUYECKUMU  OOBEKTAaMHM U CHUCTEMaMH,
TEJIEKOMMYHHUKAIIMIA B CHCTEMaX KU3HEOOeCTICUeHH 3aHu M.

Hea» aUCHMIJIMHBI - JaTh  MarucTpaHTaM 3HaHUS B o0jacTH
WHOOKOMMYHUKAITMOHHBIX ~ CHUCTEM M  CETeH, WCIOJB3yeMBIX B  YCIIOBHSX
MIPOMBITIUICHHBIX TPEANPHUITHI, a TakKe B CHCTEMax aBTOMATH3aIlMW OpraHU3aluid U
YUPEKICHUMN.

3agaya JMCUMIUIMHBI - TIPUBUTH HABBIKA BHIOOpAa TEXHUYECKHUX CPEICTB
peanm3anii CUCTEM YMPABIICHUS M aBTOMATH3allid Ha 0a3e MPOMBINUICHHBIX IIIHH,
MPOTPAMMHOM HACTPOMKHA W IKCIUTyaTallid OTIEIBHBIX CETEBBIX KOMIIOHCHTOB U
obopynoBanus cereit Fieldbus.

B pe3ynbTaTe 0CBOCHUS TUCIUTIIIUHBI MATUCTPAHT JI0JKEH:

3HATD! OCHOBHbBIE PUHITUIIBI MOCTPOCHUS COBPEMEHHBIX
MH()OKOMMYHHUKAITMOHHBIX CETEH, MCIOJIb3YEeMbIX Ha COBPEMEHHBIX MPOMBIIIICHHBIX
NPEANPUATHIX a TAaKKE€ B CHCTEMaX aBTOMATH3AllMM OpPraHu3aldid W y4pexacHH,,
OCHOBHBIC XapaKTEPUCTUKU KAHAJIOB CBSI3M, BUJBI U CTPYKTYpY JIMHUMA CBS3U
MIPOMBITIUICHHBIX CETCH CBS3M; TMPUHIIMAIBI OpraHU3anui MHGOPMAIIMOHHOTO OOMEHa B
MPOMBINIUICHHBIX ~ MH(POKOMMYHHKAITMOHHBIX  CETHX; OCHOBHBIC  TTPOTOKOJIBI
MPOMBITIUICHHBIX ~ WH()OKOMMYHUKAIIMOHHBIX ~ CETEH; TNPUHIUIBI MPOCKTHPOBAHUS
MH()OKOMMYHHUKAIIMOHHBIX CETEH MPOMBIIUIEHHOTO NpeanpusaTus Ha ypoBHsix ACY TII
u ACVY II;

yMeTh. pa3palaThIiBaTh TEXHOJIOTHICCKHAE CETH MPOMBIIIICHHBIX MPEANPHUITHI H
CeTM CHUCTEM aBTOMATH3AIMHM YYPEKICHUNH ¢ OpraHU3alMil, peaTn30BbIBAThH
MPOrpaMMHYI0 HACTPOWKY KOMIIOHEHTOB M JKCIUIyaTUPOBATh CETU TEpeNaydd JaHHBIX
CHUCTEM aBTOMATH3aIlMU M YIIPABJICHUS MPOMBIILIIEHHBIX TPEANPUATANA, OpraHu3aluid U
YUYPEKICHUM;

BJIa/IeTh. HaBBIKAMHU TMPOEKTUPOBaHUS TpoMbIuieHHbIX ceTeil Fieldbus tuma
Modbus, Profibus u Industrial Ethernet; mpoBoaNWTh HACTPOWKY M 3KCILTyaTHPOBAThH
OCHOBHBIE KOMITOHEHTHI MPOMBINIICHHBIX HH Fieldbus.

[TepeunciieHHBIE PE3yJIBTaTHl OOYUYCHUS SBISIFOTCS OCHOBOM I (POPMHUPOBAHUS
CHEAYIOINX KOMIIETEHIIMH '

IIK-5. CmocobeH oOpraHuW3oBBIBATH W IPOBOJUTH  JKCIIEPUMEHTATBHBIC
UCITBITAHUS C IIEJBI0 OLICHKH W YJIYUIICHHS KauyecTBa MPEIOCTABISICMBIX YCIYT CBS3H,
COOTBETCTBHS TPEOOBAHHMSAM TEXHHYCCKHX PEIVIAMCHTOB, MEXIYHApPOIHBIX U
HAIMOHAIBHBIX CTAHIAPTOB M MHBIX HOPMATHUBHBIX IOKYMEHTOB

[IK-5.1. 3Haer OCHOBBI ApPXUTEKTYpPbI, YCTPOHCTBA W (HYHKIIMOHUPOBAHUS
MH()OKOMMYHHUKAITMOHHBIX CUCTEM; TIPUHIIUITBI OPTaHU3AINH, COCTAB U CXEMBbI PaOOTHI
OTIEPAITMOHHBIX CUCTEM, CTAaHAAPTH HH(POPMAIIMOHHOTO B3aUMOICUCTBHS CUCTEM



[IK-5.2. VYmeer coOuparb nAaHHble [ aHajgu3a I[IOKaszaTejeill KayecTBa
(GYyHKUMOHUPOBAHUS  almapaTrHbIX, [POTPAMMHO-ANNapaTHBIX M HPOrPAMMHBIX
TEXHUYECKUX CPEJCTB MH(OOKOMMYHUKAIITMOHHON CUCTEMBI

IIK-5.3. YMmeet PacCUUTHIBATH NOKa3aTeaun HCIIOJIb30BaHUsA "
(GYyHKUIMOHUPOBAHUS  alnapaTHbIX, MPOTPAMMHO-ANNapaTHBIX M MPOrPAMMHBIX
TEXHUYECKUX CPEJICTB

[IK-5.4. VYmeer aHanu3upoBaTh CHUCTEMHbIC MPOOJIEMbl (DYHKIIMOHMPOBAHUS
MH()OKOMMYHUKAIITMOHHON CUCTEMBI

[1K-5.5. Bnageer HaBblkKaMu OOHApY>KEHUST H  ONpEACNCHUS MPUYHUH
BO3HUKHOBEHHUS! KPUTHUECKHX HHIMACHTOB NpU paboTe CHCTEMHOTO MPOTPaMMHOTO
o0ecrniedyeHus

[1K-5.6. Braneet HaBpIkamMu pa3paOOTKX MPEIIOKECHHH MO YIIYUIIICHHIO KaueCTBa
MPENOCTABIISIEMBIX YCIYT, Pa3BUTHUIO HHPOKOMMYHHUKAIMOHHOW CHCTEMBI

[IK-5.7. Bmanmeer HaBbIKaMH pa3pa0OTKM HOPMATHUBHOM U TEXHUYECKOU
JIOKYMEHTAIlMU Ha allllapaTHbIE CPEACTBA U IPOrPaMMHOE 0OeCTIeYeHUE

[IK-6. CnocobeH mnpoBOJUTh HWHCTAUISALUIO, HACTPOMKY M OOCIyXHBaHUE
IPOrpaMMHOr0 obecreyeHus: THPOKOMMYHHUKAMOHHOTO 000py10BaHUS

[IK-6.1. 3Haer OCHOBBI DBJEKTPOTEXHUKH, NPUHUUIIBI [OCTPOEHUA U
(YHKIIMOHUPOBAHUS CETEH CBSI3U, OCHOBBI CETEBBIX TEXHOJIOTUN

[1K-6.2. 3naer mpuHIUIBI pabOThl U YCTAaHOBKH CETEBOrO OOOpYAOBaHUS, U
MPOrpaMMHOTro o0ecrieueHust

I1K-6.3. YMeeT ycTaHaBIMBATh U HACTPauBaTh MPOrpaMMHOE 00eCTIeUeHUE

[IK-6.4. VYmeer DpPUMEHATH HOPMATUBHO-TEXHUYECKYK) JTOKYMEHTALMIO,
KACAIOUIYIOCS YCTAHOBKM M HACTPOMKM MPOrPAMMHOIO OOECHEeYeHHs, TMPOBEPSITh
KAueCTBO BBIMIOJIHEHHBIX pabOT Ha COOTBETCTBHE TpPEOOBAaHUSAM MPOEKTHOMN
JTOKyMEHTaIU!

[IK-6.5. YmMeer nuarHocTHpoBaTh pabOTy CETEBOro OOOpYIOBaHUS, BBISBISATH
po0JIeMbl U HAXOJUTh PEIICHUS

[IK-6.6. Brnangeer HaBbIKAMH YCTAHOBKM M HACTPOMKM MOPOrpaMMHOIO
oOecrieueHus: THOOKOMMYHHUKAITMOHHOTO 000Dy 1I0BaHUS

[IK-6.7. Brnageer ceTeBbIMM aHAIM3aTOpaMH, CHUCTEMaMH MOHUTOPUHTA U
KOHTPOJIsI pab0TOCTIOCOOHOCTH CETEBBIX CEPBHUCOB U TeIehOHUN

[IK-7. CmnocobeH K aJAMHUHUCTPUPOBAHUIO CHUCTEMHOTO IMPOTPAMMHOIO
oOecrieyeHuss M CHCTEM YIpaBiieHud 0a3aMu JaHHBIX HMHMOKOMMYHHUKAIIMOHHOU
CUCTEMBbI OpraHU3aluU

[1K-7.1. 3HaeT apXUTEKTYpY CETEBBIX ONMEPALMOHHBIX CUCTEMBI

[1K-7.1.1 3naer apxuTekTypy nporpaMMubix komrnoHeHToB CYBJl u cuctemHoro
MIPOTrpaMMHOTr0 oOecTieueHUs

[IK-7.2. YMmeeT aiMUHHCTPUPOBATh CUCTEMHOE MPOrPAMMHOE OOECIedYeHHE U
CYBJl, mnpuMeHSTb COBPEMEHHBIE METOJbI W  CHOCOObI peopraHu3alud U
BOCCTAaHOBJICHUS TAHHBIX

[IK-7.4. YMeeT moJib30BaTbCsi HOPMATUBHO-TEXHUYECKON JOKYMEHTAlMEel IO
¢aitnoBeim cuctemaMm, CYB/] 1 onepalinoOHHBIM CHCTEMaM.

[1IK-7.5. Bnageetr HaBbIKamMu paOOThI C METOIaMH XpaHEHUS HHPOPMAIIHH, YMEET
OCYILECTBIISTH CAMOCTOSITENIbHBIN MOMCK UH(POpMALIK, HEOOXOUMOMN sl BBITIOJIHEHUS
npodecCHOHANBHBIX 3a7a4



[1K-7.6. Brnageer HaBblkaMu pabOTHI CO CHEHUATBHBIM HWHCTPYMEHTapUEM IS
aJIMUHUCTpaTopa 0a3bl JaHHBIX U ONEPALIUOHHBIX CUCTEM

[IK-7.7. Bnageer HaBblkaMu pabOTBl C aNMapaTHbBIMU, MPOTPaAMMHO-
anrapaTHbIMU U MIPOTPaMMHBIMU CpeACTBAMU aIMUHHUCTPUPYEMOU
MH()OKOMMYHUKAIITMOHHON CUCTEMBI

IIK-7.8. BnaaeerT aHIIOS3BIYHONM TEPMHUHOJOTHEH HA YpPOBHE UTCHHS
TEXHUYECKOMN TOKYMEHTALUH

2. MECTO JJUCHOUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuuiiinHa ~ OTHOCHTCSL K 4acTH, dbopMupyemMoii  yJaCTHUKAMH
oOpazoBaTenbHbIX OTHOLIEHUH, biioka 1 «Jlucuuminasl (MOAYyJK)» y4eOHOIO MIIaHa.

baszupyercs Ha 3HaHUSIX W YMEHUSIX, KOTOPhIE MAarvucCTpaHT MOpHOOpen Mpu
OCBOEHUU MPEAIIECTBYIOIINUX JUCUUILINH: «Teopus MTOCTPOCHHUS
MH()OKOMMYHUKAIIMOHHBIX CETed U cUCTeM», «MyJIbTUCEPBUCHBIE CETU CIEAYIOIIUX
MOKOJIEHU», «CeTH CBSA3M.

3HaHUS U YMEHHS, NPUOOPETEHHBbIE TPH OCBOCHUU JIAaHHOW JHUCIMIUIMHBI,
peanu3yloTcs CTYACHTOM IIPU BBINIOJHEHUU HAy4YHO-UCCIEAOBATEIbCKOM pPaboOThI»;
MPOXOXKIECHUN TMPOU3BOJCTBEHHON MPAKTUKU U TMPHU MPOXOKIECHUU TOCYJAPCTBEHHOU
WTOTOBOM ATTECTALINH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1. Pacnpenesienne y4yeOHBIX YacoB MO TeMaM /JUCUUILVIMHBI W BHAAM
3aHATHN

HaumenoBanue tem KonnuectBo yacos
(comepxaTenbHbIX MOyJIEN ) (ounasi/3a0uHas popma)
B ToM uncne
Bcero
Jlexumu | Ilpakr | JlaGop. CPC

Tema 1. Knaccudukanus u obmime
XapaKTEePUCTHKH TPOMBIIIICHHBIX IIIHH U 6/6 2/1 0/0 0/0 4/5
CETEBBIX TEXHOJIOTHI

Tema 2. atepdeiicel huznueckoro

. 16/16 4/1 0/0 3/1 9/14
YpOBHS TPOMBIIUIEHHBIX CETEH.
Tema 3. IIporokon MODBUS. 20/20 6/1 0/0 4/1 10/18
Tewma 4. [IpomblnieHHas MIKMHA
PROEIBUS. 20/20 6/1 0/0 6/1 8/18
Tewma 5. ITporokosr CAN. 6/6 2/1 0/0 0/0 4/5
Tema 6. Cetu Industrial Ethernet. 10/10 6/1 0/0 0/0 4/9
TeMa 7. IlpomprienHas mmHa AS 12110 o 0/0 a1 6/8
interface.
Tema 8. IlHpOKOMMYHHKAIIH B CHCTEMaX 8/8 40 0/0 0/0 4/8

aBTOMATH3AIlMK 3JJAaHHH.

Tema 9. CtpykTypa equHoMI
HHGOKOMMYHUKAITHOHHON CETH 6/6 2/1 0/0 0/0 4/5
MIPOMBIIIJICHHOTO TIPEAMTPUSITHS.
KonrtakTHas paboTa (I0NOJTHUTETbHAS ) 4/6 - - - -




KypcoBoii mpoexr 0/0 0/0 0/0 0/0 0/0

HWroro no Bunam 3aHsATHH 108/108 34/8 0/0 17/4 53/90

KonTposs 36/36 - - - -
Utoro: 144/144 | 34/8 0/0 17/4 53/90

(I)opanOBa}me KOMIIETEHIIUH B pe3yJjbTaTe 0CBOCHUA TCM JUCHUIIINHBI

Kommereniun TeMbl TUCIUTIIINHBI, HalleJIEHHBIC Ha (JOopMUpOBaHUE
KOMITCTCHIIUH
I1K-5 Temnr 4, 5,9
I1K-6 Tewmsr 1, 3
I1K-7 Tems1 6, 7, 8, 9
3.2. Jlekuun

Tema 1. Kiaccudukanusa u oOuipe XapaKTEpUCTUKU MPOMBIIIJIEHHBIX IIUH H
CETEBBIX TEXHOJIOTHUIA.

ConeprxaHue TeMbI 1:

Hepapxuueckass CTpyKTypa CHCTEM VIOpPaBJICHHS W aBTOMATU3alMM Ha
COBPEMEHHOM TPOMBIIIJIEHHOM  MPEANPUATHU. 3ajladyd ypOBHEW aBTOMAaTH3aIUH.
Knaccudukanuys mucnosib3yeMblx HHPOKOMMYHUKAITMOHHBIX CETEH HA KaKIOM YPOBHE
ynpasienus. OOMeH  uHpopmammer — Mmexay — ypoBHsMu.  Kiaccuduxarus
npombinuieHHbIX KMH Fieldbus. OcHoBHBIE TexHOMOTHU U TIpoTOKOABI: Modbus, CAN,
PROFIbus, LON Works, ASI, Founation Fieldbus u apyrue.

Jluteparypa k Teme 1. [1,2,3]

Tema 2. aTepdeiics! (pru3nueckoro ypoBHs MPOMBIIINIEHHBIX CETEH.

CozeprkaHue TEMBI 2:

Knaccuduxkanus, cdepbl mNpuMeHEeHUS U O0O0OOIICHHBIE XapaKTEPUCTUKHU
uHTEepPercoB (PU3NUECKOTO YPOBHS MPOMBILUICHHBIX ceTeil. [lapameTpbl W OCHOBHBIE
KOMITOHEHTHI MPOMBIIIJIEHHBIX CETEH, MOCTPOEHHBIX Ha OCHOBE MHTepdericoB RS-232,
RS-422, RS-485,TokoBast mieTIsl.

Jlutrepatypa k Teme 2. [2,4,5]

Tewma 3. [Iporokon MODBUS.

Conepxanue Tembl 3:

OOmue xapakTepUCTHKA U KIACCH(PUKAIMS CEMEHCTBA MPOMBIIUICHHBIX IIIHH
MODBUS. MODBUS over serial line. Apxurekrypa mpotokona u ¢GopMmaT KaapoB.
[IpuHIMTBI OpraHu3auu WHPOpMaIMOHHOTO 0OMeHa. Meto qocTymna. Tumnbsl KoMaH
u coobmennii. Jlmarnocrnueckue coodmennss. MODBUS TCP / IP.

Jlurepatypa k Teme 3: [2,4,5]

Tewma 4. [Ipomsbinennas mmaa PROFIBUS.

ConeprkaHue TeMbl 4:

Oo6mas xapakrepuctuka PROFIBUS. PasnoBumnoctu PROFIBUS: FMS, DP,
PA. Cdepst wucnonb3oBanus. Pusnueckuir ypoBeHb cemeiictBa PROFIBUS.
Kananeneiii  ypoBernr cemeiictBa PROFIBUS. IlpuknagHoit ypoBeHb cemeicTBa




PROFIBUS DP. Pexumsbl, Bepcun, GpyHKiuu. L{ukindeckuil U aluKiIndeckuii oOMeH
naHHbIMU. [IpuHnunbl paboThl ¢ HHCTPYMEHTAIBHBIMU MPUKIAAHBIMA POTPAMMHBIMU
MaKeTaMH.

Jlutepatypa k Teme 4: [1,2,3,4,5]

Tema 5. ITpotokosn CAN.

ConeprkaHue TEMBI O:

OcuoBubie cBeaenuss o CAN  (Controller Area Network). Crangaptsr
¢usuueckoro ypoBHsi muHbl CAN. Kananbueiii ypoBenb cet CAN. IIpoTokosibl
BepxHero ypoBHs Ha 6aze CAN. ITporokom CAL (CAN.Application.Layer)

Jluteparypa k Teme 5: [1,2,3,4,5]

Tema 6. Ceru Industrial Ethernet.

CozeprkaHue TEMbI 6:

OcobOenHoctu npuMmeHeHusi TexHosornn FEthernet B cersix oducHoil wu
npoMbIieHHON cBsi3u. OcHoBHbIe Xxapaktepuctuku Industrial Ethernet. ITpoTokossr
BepxHux ypoBHed Industrial FEthernet. Cranmaptr PROFINET. Kommynukaiuun
peampHoro Bpemenu B PROFINET. Profinet 10 - cucrema pacnpeneneHHBIX
Bx010B/BbIx0110B (Distributed 1/O). OcunoBuble xapakrepuctuku PROFINET CBA.

Jlurepatypa k Teme 6: [1,2,3,4,5]

Tema 7. IIpomsitiieHnas mmnaa AS interface.

ConepxaHue TeMbI /:

OOmrast xapakTepucTuka, cepbl HCIONb30BaHUsA, (PyHKIMU mpoTokona ASI.
Komnonentsl cetu AS-I. Anpecanus. @opmat kaapoB. MudopManrionHsiii oOMEH B
CETH.

Jluteparypa k Teme 7: [1,2,3,4,5]

Tema 8. MHpOKOMMYHHKAITMU B CUCTEMAaX aBTOMATH3AIINHU 3/IaHUH.

CoxeprkaHue TeMbI 8:

KommiekcHast aBroMatu3anust 37aHuid. « YMHbIA 1oM». Kitaccudukaius u oomme
XapaKTEPUCTUKN TEIIEKOMMYHUKAITMOHHBIX TEXHOJIOTHI ceTel aBTOMAaTH3alluU 3/IaHUM.
Texuonorust LON Works. Apxutektypa y3ima LON Works na ocxHoe Neuron Chip.
[Mpotokon LonTalk.

Jlurepatypa k Teme 8: [1,2,3,4,5]

Tema 9. CtpykTypa envHON MH(POKOMMYHHMKAIIMOHHOW CETH MPOMBIIIJIEHHOTO

MPEATNPUATHS.
Coneprkanue TeMbl 9:
O06001eHHas XapaKTepUCTUKA CETEBBIX TEXHOJIOTUH, MIPUHIIATIOB

NPOCKTUPOBAHUS, KOMIUICKTOBAHHMS, 3allUThl W OPraHMU3alUU WHEPOPMAIIMOHHOTO
oOMEeHa BHYTpU HMH(OKOMMYHHKAIIMOHHOW CTPYKTYpPBI HPEIANPHUATHS U C BHEIIHUMHU
UHPOKOMMYHUKAIIMOHBIMA ~ CETSMU. [WIOBBIC MPHUMEPHl OpraHW3allMd  CIUHOM
UHPOKOMMYHUKAITUOHHOW CETH MIPOMBIIIICHHOTO MPEATPHUSTHUS.

Jlureparypa k Teme 9: [1,2]

3.3. [IpakTHuyeckue 3aHATHUS

B yueOHOM I1aHE HE 3aIIaHUPOBAHO.



3.4. JlabopaTopHbie padoThl

Ne Tema paboThl O0BeM, yac. Jluteparypa
/o OYH/3209H
1 N3yuenue nuntepdeiica RS-485 6/1 [2,4,5,7]
2 N3ydenne kommyHuKanmoHHoro nporokoja MODBUS 8/1 [2,4,5,7]]
3 H3y4enue nporokona PROFIBUS 6/1 [2,4,5,7]
4 Ié(;H(bHI‘ypHpOBaHI/Ie cereBbix komnoHeHtoB PROFIBUS 8/0 [2,45,7]
5 N3yuenne nporokona AS-interface 6/1 [2,4,5,7]]
Hrtoro: 34/4
3.5. CamocTosiTeJIbHAsE padoTa CTyAeHTA
No Buner camoctosiTenbHON paboThI CTy/ICHTA O06mbewm, yac.
n/n OYH /3209H
1 W3yuenue nekiponnoro marepuana (He menee 50% ot o6beMa JIeKITHil) 33/38
2 [ToaroroBka k madboparopHeiM paboraMm (He MeHee 5S0% ot oObema 20/40
ayJIMTOPHBIX JTA0OPATOPHBIX 3aHATUI)
3 WHauBryaIbHOE 33 JaHKe 0/12
HUroro: 53/90

3.6. KypcoBoii npoekT (padoTa), MHIUBHAYAJbHOE 3aJaHNe
KypcoBoii npoekT (padoTa) 1o AUCHUILUIMHE YI€OHBIM TUIAHOM HE MPETYCMOTPEH.

TemaTnka  WMHAMBHAYAJIBHOTO  33JaHUs  CBA3aHA C  CaMOCTOSITEJIBHBIM
BBITTOJIHEHUEM PACYETHOM paboThI B COOTBETCTBHH C [8].

O0beM yueOHOM HAarpy3Kd IpPH BBIOJHEHUH OJHOTO MHAWBUAYAJIBHOTO 3aaHUs
— 18 yacos.

PekomennyeMbiii 00bE€M MOSCHUTEIBHOM 3allUCKM 1O HMHJIWBHUAYaJIbHOMY
3a/1aHuio — He Oonee 12 ctpanui popmara A4 (210x297 mm).

4 @OHI OHEHOYHbBIX CPEJACTB

4.1 Kpurepuum " mWKajdbl JAJA HHTEIPHUPOBAHHONW OLICHKH YPOBHS
chopMHpPOBAHHOCTH KOMIIETEHIIUM

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUL
- HYJIEBOM YypOBEHb: HEBEpPHbIC, HE APTYMEHTHPOBAHHBIE, C MHOXXECTBOM TI'pPYyObIX
OIIMOOK OTBETHI HA BOMPOCHI. YPOBEHb 3HAHUI HIKE MUHUMAIBHBIX TPEOOBaHUM;
- MUHUMAQJIbHBIM YpPOBEHb: JaHbl HE IIOJHBIC, HETOYHBIE W HEAPTYMEHTUPOBAHHBIC
OTBETHl Ha BOMPOCHL. JIOMYyIIEHO MHOTO TpyOBIX OMIMOOK. YPOBEHb 3HAHUUN HIDKE
MUHUMAaJbHBIX TPEOOBAHUM;




MOPOTOBBI YPOBEHB: JaHBl HEJOCTATOUYHO TOJHBIC, TOUYHBIE W APTYMEHTHUPOBAHHBIC
OTBETHI Ha BOMPOCHL. I[10X0 3HAET TEPMHHBI, ONPEACIICHUS U TMOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHSI, IPUHIUIIBI. JIOIMyIIIEHO MHOTO HErpyObIX OIIHOOK;

CpeIHUI YPOBEHB: JaHbl JIOCTATOYHO ITOJIHBIC, TOUYHBIC U apTYMEHTHPOBAHHBIC OTBETHI
Ha BONPOCHL. B IeIoM 3HACT TEPMUHBI, ONPEIACICHUS W ITOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHS, HPHUHIMNBL JIOMyIIeHO HECKOJIBbKO HErpyObIX
OIINOOK;

IIPOJBUHYTBI yYPOBEHb: JaHBI TOJHBIC, TOYHBIC W apryMEHTHPOBAHHBIC OTBETHI Ha
BONIPOCHI. 3HAET TEPMUHBI, ONPEACICHUS W TIOHATHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHITUIBL. J[OMyIIIeHO HeCKOIBKO HETPYOBIX OIMTHOOK;

BBICOKMW YPOBEHB: JaHBI TOJHBIC, TOYHBIC M apryMEHTHPOBAHHBIC OTBETHI Ha
BOIPOCHI. 3HAET TEPMUHBI, OTPEICICHUS M TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHHMSI, PUHITUTIBL. J[OTyIIIeHO HECKOIBKO HETOUHOCTEH.

Cocmasnsiowas KomMnemeHyuu — yMeHus

HYJIEBOM YPOBEHb: MOJIHOE OTCYTCTBUE NMOHUMAHUSI CYyTH METOJMKH PELICHUS 33/1ayH,
JIOITYIIIEHO MHOKECTBO IpyOeHIIMX OMMOOK / 3a]JaHUsI HE BBITIOJHEHBI BOOOIIIE;
MUHUMAJBHBI YPOBEHB: CJIa00€ TOHUMAaHUE CYTH METOJMKU pEeUICHHUsS 3a/1ayH,
JOMyIIeHbl TpyOble ommOku. PermeHuss He obocHoBaHbl. He ymeeT HCmonb30BaTh
HOPMaTHUBHO-TEXHUYECKYIO TUTEepaTypy. He opreHTHpyeTCs B cienuanbHOM HAyYHOMR
JUTEPATypE ;

MOPOTOBBIN YPOBEHB: JOCTATOYHOE IMOHUMAHUE CYTH METOAWKH PELICHUs 3ajauu,
JOMyIIeHbl OmMOKU. PereHuss He Bcerga OOOCHOBaHBI. YMEET UCHOJIb30BaTh
HOPMATHUBHO-TEXHUYECKYIO JuTepatypy. Crnabo OpUEHTHpPYETCsl B CIHEIUAIbHOMN
Hay4YHOU JIUTEPATYPE;

CpeIHUN ypOBEHB: B IIEJIOM MOHMMAET CYTh METOJIMKH PEIICHMs 3aJauH, JTOMYIIEHBI
ommOKku. Pemienusi He Bcerga OOOCHOBaHBI. YMeEET HCHOJB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHELUAIbHYIO HAYUHYIO JINTEPATYPY;

MPOJBUHYTHI ypOBEHb: B LEJIOM IOHUMAET CYTh METOAMKHM PEIICHUS 3a/1ayH,
JomyiieHbl  HeTOYHOCTH. CrocoOeH 00OCHOBAaTh pEHICHHs. YMEET HCIHOIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CIEIUAIbHYIO HAYYHYIO JINTEPATYPY;

BBICOKHH YPOBEHB: TOHUMAET CyTh METOAMKH perieHus 3anaun. CrnocodeH 000CHOBATh
pelieHus. YMeeT UCHOIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUATBHYIO HAYYHYIO
JIUTEPATYPY, IEPELOBOM OIIBIT.

Cocmasnarowas KomnemeHyuy — 61a0eHue Ha8blKaMU
HYJIEBOM YpOBEHb. HE JEMOHCTPUPYET BJIAJACHUE HABBIKAMHU BBINOJHECHHS
npodeccuoHaNbHbIX 3a/1a4. He MOXKeT BBIITOJHUTD 331aHUS;
MUHHMAaJbHbI YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBINOJIHEHHS
npodecCHOHaNbHBIX  3a7ay. VICOBITBIBAET CYLIECTBEHHbIE TPYAHOCTH MIpH
BBIITOJTHEHUHN OTAEIbHBIX 3aJaHUN;
MOPOTOBBIA YPOBEHB: BJIaJIEET HABBIKAMH BBITIOJHEHUS MPOQPECCHOHANBHBIX 3a/1a4y Ha
IIOPOrOBOM YpOBHE. 3a/IaHMsI BBINOJIHSAET MEAJICHHO U HEKaYECTBEHHO;
CpeIHHIl ypOBEHb: BIAJCET HAaBBIKAMU BBIIIOJHEHUSI NMPO(ECCHOHANBHBIX 3aad.
3aaHus BHIMOIHSIET HA CPETHEM YPOBHE MO OBICTPOTE U KaYECTBY;



HpOﬂBHHYTBIﬁ YPOBCHL!: BIaaccT YBCPCHHBIMU HaBBbIKaMH BBIINTOJIHCHU L
HpO(beCCI/IOHaJII)HBIX 3ajJa4. BI)ICTpO N Ka4YC€CTBCHHO BBIIIOJHACT 3aJaHusd, MHOI'JA
AOITYCKasA HC3HAYUTCIIbHBIC ITOTPCIIHOCTH,

BBICOKHMU YPOBCHbL! BIaaACCT YBCPCHHBIMHA HaBBIKaMH BBITTOJIHCHU L
HpO(beCCI/IOHaJIBHBIX 3aJ1a4. BI)ICTpO N KAa4YCCTBCHHO BBIIIOJIHACT 3addHUA, IIPHU
HCO6XO,ZIHMOCTI/I ACMOHCTPUPYA TBOpLIeCKI/Iﬁ IIoaAxXon.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyul

HYJICBOW YpOBEHB: Ha HYJEBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABIISIIOIIUE; OJIHA
WJIU JIBE U3 TPEX, OCTaJIbHBbIE — HA 00JIee BEICOKOM YPOBHE;
MUHUMAJIGHBI  ypOBEHb: HAa MHUHHUMAJIbHOM YpOBHE C(OPMHUPOBAHBI: BCE
COCTABJISIFOIINE; OJTHA WIJIH JIBE U3 TPEX, OCTAIbHBIC — HA 00JIee BRLICOKOM YPOBHE;

MIOPOTOBBI YPOBEHb: Ha MOPOTOBOM YpPOBHE C(POPMHUPOBAHBI: BCE COCTABIISIOLIUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

CpeIHUN ypOBEHB: Ha CpeAHEM YpOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONINE; OJIHA
WU JBE U3 TPEX, OCTANIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
MPOJBUHYTBIA  ypOBEHb: Ha IPOJIBUHYTOM ypOBHE C(OPMHUpPOBAHBI: BCE
COCTABJISIIOIIME; OJIHA WIIK JABE U3 TPEX, OCTAIIbHBIC — HA BBICOKOM YPOBHE;

BBICOKHI YpPOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABIISIOIINC
KOMIIETECHITUM.

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiiera

Bonpocsl Kk 3K3aMeHy:

Komnonentet CAY. IIpocreiimas cucrema.
Pacnipenenennble cucTeMbl aBTOMaTH3aLUU.
MHoroypoBHeBasi apXUTEKTypa CUCTEM aBTOMATU3ALINH.
OO11ue cBeieHNs O MPOMBIIIIEHHBIX CETSIX.
Monaens OSI.

Nurepdetic RS-232

Nurepdetic RS-485

Nurepdetic RS-422

NuTepderic «ToKoBast IETIIsH»

0. MODBUS over serial line

1. ITporokxon Modbus TCP

2. O6uras xapakrepucrtuka Profibus

13. ®usnyeckuii yposensb Profibus

14. KananwHsiii yposenb PROFIBUS DP

15. Ilpuxnannoit yposens PROFIBUS DP

16. OO1mas xapakTeprcTiKa mporokona AS-I
17. Kommnonents! cetu AS-|

18. Undopmarnmonnsiii oOMeH B cetu AS-|

PR BOO~NOOR~WNE



IIpumep IK3aMeHAIMOHHOTO OHUJIeTA:

I'OYBIIO «JIOHELIKMI HAIITMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»
[TporpaMMa OJATOTOBKU: MarucTparypa
Hamnpasnenue noarorosku: 11.04.02 MudokoMMyHHUKAITMOHHBIC TEXHOJIOTUH U
CUCTEMBI CBSI3H
Hamnpasnennocts (poduib): MTHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU H CUCTEMBI
CBSI3U
Cemectp: 3
YyeOnas qucuumuinHa: Crienuain3upoBaHHbIC TEIIEKOMMYHHKAITMOHHBIE CETH

BUJIET Ne 9
1. Unrepdeiic RS-232.

YTBep:kJIeHO Ha 3aceaHuU Kadeapbl aBTOMAaTUKU U TEJIEKOMMYHUKALIUH,
nporokoi Ne or . 20 T
3aB. kadeapoit Typynanos B.B. DK3aMeHaTop Cyxkos C.®.

KPUTEPUU
OLIEeHUBAHUS IK3aMeHAIMOHHOI PadoThI
no aucuuiuinie «Crienuanu3upoBaHHbIe TeIEKOMMYHUKAIMOHHBIE CETH»
U1 00yJaroImuxcs mo HarnpasieHuto noarorosku 11.04.02 MapokoMMyHHKAITMOHHBIE TEXHOIOTHU U
CHCTEMBI CBSI3U
(HampaBnerHocTb (npoduiib) — MTHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI CBSI3H)

DK3aMeH IpPOBOJAUTCS NHCbMEHHO Mo Owneram. buner comepxkutr 1 Bompoc, TpeOyromuii
MOJIHOTO M KOHKpeTHoro oteera. [Ipm HeoOXOoIMMOCTH OTBEYAIOMIMM JOKEH CONpPOBOAUTH
HalMCaHHOE MOSACHSIOIIEH cXeMoH (PUCYHKOM)

Bompockl  0XBaThIBalOT TEOPETUYECKYIO 4YacTh Kypca, a TakkKe TpeOYylT JAEeMOHCTpaluu
NPAaKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYIEHTOM B X0JI€ JJa0OpaTOPHBIX paboT.

[TpaBHIIbHBII OTBET Ha BONPOC OLIEHUBAETCS B MAThAECAT 0ayuioB. Eciiu OTBET HE MOJIHBIM, TO OH
OLIEHUBAaeTCs B JBaAUATh MATh OayuioB. IIpu OTCYTCTBMM NpaBMIIBHOTO OTBETAa Ha IOCTAaBJICHHBIN
BOIPOC OOYYAIOIIMIICS MoTydaeT HOMb OautoB. [lomyueHHble Oauibl 3a OTBETHI Ha BOMPOCH OMIieTa
CYMMUPYIOTCS U C Y4ETOM PE3yJIbTaTOB TEKYLIETO KOHTPOJIS pabOThl CTYJEHTA BBIBOAUTCS UTOTOBas
orieHka no 100-6anpHOMN HIKae.

ITonyyennas ouenka no 100-0ayuibHOM mIKane ompeAesnseT OLEHKY MO TOCYIapCTBEHHOM
mkane u mkaine ESTS.

VYTBepKaeHo Ha 3aceaHuy Kadeapbl aBTOMATHKU U TEJICKOMMYHHUKAIIAH,
pOTOKOJ Ne or . 20 1.
3aBeayromuii kadenpoit Typynanos B.B.

4.3 Kputepum ouieHMBaAHUA

OneHMBaHUE YPOBHSI OCBOEHHUS CTYJCHTOM y4eOHOro mMarepuaia JIUCIUIIIMHBI
«Crienanu3upoBaHHbIE TEJIEKOMMYHUKAIMOHHBIE CETHU» IPOU3BOJAUTCS B  XOJE
TEKYLIEro KOHTPOJIS U TPOMEKYTOUHOM aTTecTallu (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJb 3HAHWKM CTYJACHTOB OYHOM U 3a04HOM (HOpPMBI OO0yUEHHS
OCYILECTBIISIETCS 110 PE3YJIbTaTaM BBIITOJIHEHUS MPAKTUYECKUX 3aJaHUA U KOHTPOJIBHBIX



OMPOCOB HA MPAKTUYECKUX 3AHATHSIX.

BoinonHenne 3aJaHuil HAa NPAKTUYECKUX 3aHATHUSIX SIBISETCS HEOOXOIUMBIM
YCIIOBHEM JIOMyCKa CTYJEHTA K dK3aMeHy. Pacnpesnenenue 0amioB TEKyIero KOHTPOJIs
paboThI CTYJIEHTa HAa MPOTSKEHUU CEMECTpa MPUBEIEHO B Tabiuie 1.

Tabmuia 1 — Pacnipenenenne 6amioB TEKymero KOHTPOJIS

®opMa KOHTPOJIA Bo3moskHoe [Ipumeyanue
KOJINYeCTBO OaJIJIOB
Jnist CTYyZICHTOB OYHO#1/3204HON (POPMBI O0YUCHHSI

OTtuéT mo 10/8 3aaHue BBIMOJIHEHO MPABUIBHO, PEIICHUS
naboparopHo# padore. 000CHOBAaHBI, IPUBECH aHAIH3 TIOTYYCHHOTO
pe3yibTara
5/4 3aJjaHuE BBIIIOJIHEHO B 1IEJIOM IIPaBUJIBHO,

peleHus He Bceria 000CHOBAHbI, BO3HUKIN
TPYAHOCTU B OOBSICHEHUH MOTY4EHHBIX

pE3yJIbTaToB
Hroro no 50/40 W3 pacuéra 17 ay uTOpHBIX 3aHATHI U1
JIa00pPaTOPHBIM MIPOBEICHUS IPAKTUIECKUX 3aHATUH U
padoram nabopaTopHbIX paboT. OLEeHNBaeTCs KaX10€
(MakcHMAaJIbHO 3aHSTHE.
BO3MOKHOE)
Brimonnenue 0/10 [Ipu BBIMONTHEHUY 3a/JaHUSI TPUHSATHI TPABUIIHHBIC
WH/IUBHUTyaIbHOTO IPOEKTHBIE PELICHUS, 3JI0KEHHE MaTepuaa
3aJaHHs apryMEHTHPOBAaHHOE, ITOCIIe0BaTeIbHOE, paboTa
oopmIIeHa TPaMOTHO
0/5 3a/iaHuE BBIIOJIHEHO B 1IEJIOM NPaBUIIBHO,
IPOEKTHbIE pellIeHHs] He BCer/1a 000CHOBAHBI,
HMMEIOTCS 3aMEYaHHI0 IO 0()OPMIIEHHIO pabOTHI
UTOIO: 50/50 MaxkcumanbHO BO3MOKHOE

IIpomexxyTouHasi arrecTanMsi 1O pe3yJbTaTaM OCBOCHUS JAUCHUILIIMHBI B
ceMecTpe MPOBOAUTCA B (hOpME CEMECTPOBOTO dk3ameHa. Dopma poBEACHUS dK3aMeHa
— MMChbMEHHAas. DK3aMEHAIlMOHHBIN OWJIET BKIIIOUaeT B ce0s1 1 TeopeTnueckuii Bompoc.

MaxkcumaibHoe koaudectBo 0aioB (50) 3a oTBeT Ha BOIPOC SK3aMEHAIIMOHHOTO
OwieTa 3aCUMTHIBACTCS CTYJEHTY B CJydae, €CIM OTBET MOJTBEP)KIAET BIAJCHUE
CTYJICHTOM 3HaHUSIMHU B MOJHOM OObeMe y4eOHOM MpOrpamMmbl, MaTepuall U3JIOKEH B
JIOTUYECKON TIOCJIEIOBATEIBHOCTH C BBIJICJIICHHEM TJIABHOTO, COJEP)KUT TOYHBIC
(bOpMYIMPOBKH, COMPOBOXKIACTCS WUTIOCTPUPYIOIIUMHA CXeMaMU W PHCYHKamMu (TIpu
HEOOXOIUMOCTH).

B cnyuae, eciii OTBET Ha BONPOC HE B IMOJHOM Mepe OTBEYAET MPUBEIACHHBIM
TpeOOBaHMSIM, CTYICHTY 3aCUMTHIBACTCS KOJIMYECTBO OaioB, PaBHOE MOJIOBUHE OT
MaKCHUMAJIbHO BO3MOHOTO0. [Ipu OTCYTCTBMM MPaBUJIBHOTO OTBETA HA MOCTABJICHHBIN
BOIPOC CTyEHT noiy4aeT () 6auios.

HToroBasi oneHKa OINpeCIsieTCs yTeM CYMMHPOBAaHHS KOJUYECTBA 0aJlIOB 10
pe3yibTaTaM TEKYIIETO KOHTPOJISI M KOJIMYECTBA 0alIOB IO PE3yJIbTaTaM CEMECTPOBOTO
sK3aMeHa. MakCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0asioB — 100.

[Tomydyennass omenka 1o 100-0ayibHON IIKajie OMNpEACNIeT OICHKY II0
rocyaapcTBeHHo mkaie u mkaine ECTS:



Cymma GasmioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTinyHO
80-89 B %
75-79 C opotto
70-74 D N
60-69 E JIOBJIETBOPUTEIILHO
35-59 F He
0-34 =8 YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIbHBIM IOBTOPHBIM M3YUCHUEM AVCHUILIWHBI.
4.4 Ilpumep TeKyLIero onpoca Ha J1adopaTopHbIX padoTax

Ha npumepe tembr «3yduenne nnrepdeiica RS-485»:

1. KakoBa o6nacTh npuMeHeHust uHTepdeiica?

2. OT 4yero 3aBUCHUT JAJTbHOCTh CBA3U?

3.HazoBuTe HOpMabHBIN psAJl CKOPOCTEH nepeaur UHPOPMaIIUU.

4. KakoB (popmaT mocbuiku?

5. Kakoit Tvn 1 ypoBHM CUTHaja UCIOJIB3YIOTCS B JaHHOM UHTepderice?

6. Kakue MeToapl KOHTpOJIS TMPaBWIBHOCTH Iepedadyd  uHbopmanuu
HCITOJIB3YIOTCS B HHTEpderice?

OTBeThl Ha BOMPOCHI BXOAHOTO KOHTPOJSI YUUTBHIBAIOTCS IPENOJaBaTelieM B
pe3ynbTaTax TEKYIIEro KOHTPOJIS pabOThI CTYICHTA.

4.5 UnpuBuayajibHoe 3aJaHue
[Ipy oneHuBaHMM pE3yJbTATOB BBINOJHEHUS HMHIWBHUAYAJIbHOTO 3a/laHUS

PYKOBOJACTBYIOTCA  CIEAYIOIIUM  PACHpElEICHUEM  MAaKCUMaJIbHO  BO3MOKHOTO
KOJIM4ecTBa 0aJyIoB 0 OCHOBHBIM pa3/iesiaMm:

Ne HaumenoBanue paznena MaxkcumanabHO BO3MOXKHOE
n/n KOJIMYECTBO 0aJlsIOB
1 | Pacuer napaMeTpoB NPOMBIIUIEHHON CETH HAa OCHOBE 5
nHTepdeiica RS-485
2 | Pacuer mapaMeTpoB MPOMBINUICHHBIX CETEH Ha OCHOBE 5
nporokosioB PROFIBUS DP u PA
UTOIo 10

OrneHrBaHME pasesa MPOU3BOIUTCS UCXOS U3 CICTYIOIIETO:

— TpaBWIbHOE W OOOCHOBAaHHOE (ApTYMEHTHPOBAHHOE) IIPOCKTHOE pEIICHHUE,
I'PaMOTHOE NMPUMEHEHHE METOJMKH pacdéTa — MaKCHMMaJbHO BO3MOXKHOE KOJIHYECTBO
0aJIoB;

— TPaBUJILHOE MPOEKTHOE PEIICHUE ¢ 3aMEUaHUSIMH 110 0O0OCHOBAHUIO (M3JI0KEHUE
MaTepuaia He BCerja JIOTUYHOE), UMCIOTCS 3aMe4aHHUs 10 NMPHUBEJICHHOMY pacuéry |
UCITOJIB30BAHUIO €r0 pe3yiabTaToB — OT 1/3 1o 2/3 oT MakCUMajabHO BO3MOYKHOTO
KOJIMYeCTBa 0aJIjIOB,;



— HEBEPHOE NPOEKTHOE pEIIeHHE, HEYMEHHE BBIMOJHUTH pacdeT IJisi MPUHSATHUS
pelIeHUs, TIOTyYSeHUS] HEOOXOIUMBIX PE3YJIBTaTOB — HOJIb OAJIIOB.
HToroBasi oIicHKa OMNpEACIsIeTCS B pe3yibTaTe CyMMHPOBaHHUS HAOpaHHBIX IIO
pazzaenam 6aJlIoB.

5 PEKOMEHAYEMAS JIMTEPATYPA
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Enuzapos, B. H. Hazapos, B. A. Ilorouun, A. A. TpetbsikoB. — Tam00B : TamO0BCKHMi
rocyaapcTBeHHbId TexHudeckuit yausepcuter, ObC ACB, 2018. — 162 c. — ISBN
978-5-8265-1933-2. — TeKcT : AMEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs CUCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/94370.html (mara
ooparmienus: 10.03.2020). — Pesxum gocTymna: 1jist aBTOPU3UP. MOIb30BaTECH

5. Jlemenxos, H. II. IIporpammupoBanue u KOHGUTYpUPOBAHNE MPOMBIIIIICHHBIX
ceteii  : yuebHoe mocobme / H. II. JlemenkoB. —  MockBa : MoOCKOBCKUi
rocyapCTBEHHbIA TeXHUYEeCKU yHUBepcuTeT umenn H.D. baymana, 2010. — 116 ¢. —
ISBN 2227-8397. — Tekcr : 351eKTpOHHBIN // DneKTpoHHO-0nbnuoreyHas cucrema [PR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/31176.html (mata oOparienus:
10.03.2020). — Pexxum noctyma: Jisi aBTOPH3UP. MOJIb30BATEICH
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6 YYEBHO-METO/INYECKOE OBECIIEYEHHUE JUCIUIIJINHBI
Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJoHHTY:

/. Meronuueckue YyKa3zaHUS K BBINOJHEHUIO JIAOOPATOPHBIX paboT o
nucuumuinie «Crienuanu3upoBaHHbIE TEJIEKOMMYHUKAIMOHHBIE CETH» [ DIEKTPOHHBIN
pecypc] : TUISt CTYJICHTOB HaIlpaBJICHUS MTOATOTOBKHU 11.04.02
«MHpOoKOMMYHUKAIMOHHBIE TeXHOJIOTHH U cucteMbl cBsi3n» / TOYBIIO « JOHHTY»,
Kad. aBTromatuku u tenexommyHukammii; cocT.. B.B. UepBunckuii, C.d. CykoB -
Onextpod. maH. (1 daim: 2519 K6). - Jowmenk : JOHHTY, 2020. - Cucrem.
tpeboBanus: Acrobat Reader. (loctyn uepes muUHBI KaOMHET CTY/ICHTA).

8. Metomuyeckne yKa3zaHWS K BBIMOJHEHUIO WHAWMBUIYATbHBIX 3aaHUAN TIO
quciuiinHe «Cnennain3upoOBaHHbIE TEIEKOMMYHUKAIMOHHBIE CETH» [DJIEKTPOHHBIN
pecypc] : TUISt CTYJICHTOB HaIpaBJICHUS MOATOTOBKHU 11.04.02
«MHDOKOMMYHUKAITMOHHBIE TEXHOJOTHH B cucTeMbl cBs3n» / TOYBIIO « JIOHHTVY»,
Kad. aBromatuku u TenexkommyHukanuii; coct.: B.B. UepBunckuii, C.®. CykoB -
OnektpoH. maH. (1 daitm: 1151 K6). - Homenk : JJOHHTY, 2020. - Cucrem.
tpeboBanusa: Acrobat Reader. (Jloctynm uepe3 nuunblii kabuHeT crynaeHta). (Joctym
Yyepe3 JINYHbIN KaOWHET CTYCHTA).

9. Meroanueckue yKazaHUSI K CaMOCTOSATEIbHON paboTe MO AMCIMILIMHE
Cnenuann3upoBaHHbIE TEJIEKOMMYHUKAIMOHHBIE CETU' [DIJIEKTPOHHBIA pecypc| : s
CTYJCHTOB  HAIlPpaBJICHUSA  MOATOTOBKHU 11.04.02 "UHpOKOMMYHHUKAIIMOHHbBIE
TexHosorun W cuctembl cBazu' / ['OYBIIO "JOHHTY", Kad. aBromatuku u
tenekommyHukarui ; [cocT.: C.®. Cykos, U.A. MonokoBckuii]. - 538 K60. - JloHenx :
I'OYBIIO "JOHHTY", 2020. - 1 ¢aitn. - Cucrem. tpeboBanusa: Acrobat Reader.
(Jdoctyn uepe3 IMYHBINA KAOMHET CTYJICHTA).

"

JJIeKTPOHHO-UH(OPMALMOHHBbIE PeCyPChI
5BC JOHHTY - http://donntu.org/library.

7. MATEPUAJIBHO-TEXHNYECKOE OBECIHEYEHUE AUCHUITJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA:

VYuebnas aymutopus Neo 8.415, yueOHbIi Kopryc 8, mjis TPOBEACHUS
JCKIIMOHHBIX M JA0OPATOPHBIX 3aHATHHA, TPYNIOBBIX W HHAWBUAYATHHBIX
KOHCYJIPTAIlMK, TEKYIIEro KOHTPOJIS W  IMPOMEKYTOUYHOH  aTTECTAIluU
(MyapTUMETUIHOE O0OpYJOBaHHME: KOMIIBIOTEp C BBIXOJAOM B CETh |
BO3MOXXHOCTBIO ToAkIoueHuss k cetu «Hurepuer» (P4-1.7 Ghz); npoextop
mynbTuMenniiaelii EPSON EMP-XS; skpan npoexkunonssiii ELIT SCREENS
M113XWS1; kommyTarmonnsiii mkad; switch TP- Link; Patchpanel; wi-fi Touka
nocrymna. Crnenuaiu3upoBaHHass MeOelb: CTOJBb; MarHUTHO-MapKepHas JTOCKa.
CucremHoe obecrieuenue: omnepanuoHHas cucrema Windows XP Professional
x86/64 (akamemmueckas yureH3us DreamSparkPremium); OpenOffice 2.0.3


http://donntu.org/library

(oomectBennas smien3uss MPL 2.0); Google Slides (Oecrmathas Bepcus);
Mozilla Firefox (o6mectBennas munensus MPL 2.0)).

7.2 JlabopaTopHbie padoThI:

YueOnas aymutopusi Ne8.416, yueOHBIH Kopmyc 8, afisi TPOBEICHUS
7a00paTOPHBIX 3aHATHUM, TPYNIOBBIX W HHAUBUAYAJIbHBIX KOHCYJbTAlIUMN,
TEKYUIEro KOHTPOJII M MPOMEKYTOUHOM arrecTaluud (MyJIbTUMEAUIHOE
o0opy/ioBaHWE: TEPCOHAIBHBIE KOMIBIOTEPHl C BbIXOoJOM B ceTh (1PE2140-
1.6Ghz; Intel Celeron 430/2.6 Ghz; P-lIl 550; P 1V-2.6 GHz; Comspuc).
JlaGoparopuoe obopynoBanue: switch CATALYST 2900; crenn IP-tenedonumu;
ocumsutorpad AByaydeBoil yHuBepcanbHbii C1-74; hub 16p; cekiust CHCTEMbI
KAMAK. ChneuuanusupoBaHHas MeOelb: CTOJIbl; MarHUTHO-MapKepHas JIOCKa.
CucremHoe obOecrieuenue: omnepanuonnas cucrema Windows XP Professional
x86/64 (akamemuueckas auneH3uss DreamSparkPremium); OpenOffice 2.0.3
(obmectBennas smuensuss MPL 2.0); Google Slides (Oecrmathast Bepcus);
Mozilla Firefox (o6mectBennas muiensus MPL 2.0); GNU Octave-6.1.0
(oomectBennas nmuuensus); Cisco Packet Tracer Student edition (akamemudeckas
JIUTIEH3HSA)).

7.3 CamocTosiTeIbHAs padoTa:

[Tomemienust 111 caMOCTOSATENBHON PabOTHI ¢ BO3MOXKHOCTBIO MOJIKJIFOUEHUS
K cetu «/HTEepHET» U o0ecreueHneM JOCTyna B 3JIEKTPOHHYIO0 HH(POPMAIIMOHHO-
o0pa3oBaTeIbHYI0 CPely OpraHu3alluy: YUTaIbHBIC 3aJIbl, yueOHbIE KopITyca 2, 3,
8 (aymutopusi Ne8.001) (koMmmbprOTEpHass TEXHMKA C  BO3MOXKHOCTBIO
nonkatoueHus: Kk cetn «MHTepHeT» M obecrneueHueM AO0CTyNna B DJIEKTPOHHYIO
nHopmarmonHo-oopazoparenpHyo cpeny (QMOC JIOHHTY) u anektpoHHO-
oubmmoreunyto cucremy (OBC IPRbooks), a Takke BO3MOXKHOCTBIO
WHIUBUYAIbHOTO HEOTpaHWYeHHOro jaoctyna obydarmuxca B ObC u DUOC
nocpenctsoM Wi-Fi ¢ mnepcoHanbHbBIX MOOMIBHBIX YCTpOMCTB. CuHcTeMHOE
obecnieuenue: omnepanuonHas cuctema Microsoft Windows 7 (akamemuueckas
muniens3us, OpenOffice 2.0.3 (obmectBennas mnunensus MPL 2.0), Mozilla
Firefox (oOmecrBennas munensuss MPL 2.0), Moodle (Modular Object-Oriented
Dynamic Learning Environment) (o6mectBennas nuuen3us GNU).



