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1. HEPEYEHD PE3VYJIbTATOB OBYYEHMUS 110 JUCHUIIJINHE

B pesynbrare OCBOEHHS AMCHUIUIMHBI Yy OOyYaromIUXcsi JOJDKHBI OBITH CPOPMUPOBAHBI
ciemyromue o0nenpoecCHOHATbLHBIC KOMIIETSHITMH U TTPO()eCcCHOHAIBHBIC KOMIICTCHIIUH:

HanmenoBanme KOMIICTCHIINHN

Ko xommierennuu

AIMUHHCTPUPOBAHUE CETEBON TOACHCTEMBI HH(POKOMMYHUKAITHOHHOM
CUCTEMBI OpraHU3aALHN

[1K-2

(hopMUPYIOLIUX 3TU KOMIIETEHIINU coriacHo yueOHomMy miany OITOIT

MMPOI'PAMMBI
Hannast ydeOHas JAMCUUIUIMHA OTHOCHUTCA K 4YacTH,
oOpazoBarenbHbIx oTHOHIEHHH 09.03.01 «MHpopMaTHKa 1 BBIYUCIUTEIbHAS TEXHUKAY.

B Tabmume 1 mpexacramBieH mepedeHb KOMITETCHIIMH C yKa3aHWEM IepeyHs TUCIHILINH,

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM

dbopMupyeMoil  yuaCTHHUKaMU

Tabmmma 1
Kon HaunmenoBanue [IpeqmecTByromme [Tocnenytromue
KOMIIETCHIIMU | KOMIIETEHIIHNH, JCLIUTUINHBI, JIACIIUTIINHBI,
dbopmupyemoii B pamkax | GopMupyroIIHe bopMupytomre yKazaHHYIO
OCBOCHUS JUCHHUILINHBI YKa3aHHYIO KOMITIETEHIIO
KOMITETCHIUIO
IK-2 AIMUHUCTPUPOBAHHUE CETEBOM OrnepartnoHHbIC [Ipon3BoacTBEHHAs MPAKTHUKA.

TTOJICHICTEMBI
MH()OKOMMYHUKAITMOHHOM
CHCTEMBbI OpraHU3aIIH

cuctemsl Linux u
CUCTEMBI peasbHOro
BpEMEHU

CucremHoe
MporpaMMHOe
obecrieucHme

Cetn u
TEJIEKOMMYHHKAIITHH
3ammra nHGOpPMATIIHI
MuxkpomnpolieccopHbie
CUCTEMBI
IIpoexktupoBanue
BEIYHACIUTETHHBIX
CUCTEM U KOMILIEKCOB

Texnomornyeckas (IIPOSKTHO-
TEXHOJIOTUYECKas) MPAKTHKA
[MpenaumnomMHaas mpakTHKa
3ammTa BBITYCKHOM
KBaJTH(PHUKAITUOHHOHN paboTHl,
BKITIOYAs! MOJI'OTOBKY K
MPOIIEAYPE 3AIMUTHI 1
MPOIIEAYPY 3aLUTHI

* B KauecTBe dTana (GopMUPOBAHUS KOMIIETCHIIMI HCIONB3YIOTCS HOMEpa CeMECTPOB coriiacHo ydeOHoro riana OITOIT




[lepedens MmIaHUPYEMBIX PE3YJAbTaTOB OOYYEHHS, COOTHECEHHBIX C IUIAHHUPYEMBIMH PE3y/IbTaTaMH
OCBOEHHSI OCHOBHOH MpO(eCCHOHATBLHONW 00pa30BaTebHON MPOTpaMMbI HalpaBlIeHHUs TIOATOTOBKH,

NpeACTaBiIeH B Tabnue:

Ko n HaumeHoBanue
KOMIIETEHIINU

KOI[ 1 HAMMCHOBAHUC MHAUKATOpA JOCTUKCHUS KOMIICTCHIIUN

[IK-2. AqMuHMCTpHpOBaHKE
CETEBOH IOACHUCTEMBI
WH(POKOMMYHHUKAIIMOHHON
CHCTEMBI OpraHHU3alH

[K-2.1. AHanu3upyer NpUHIMIE! QYHKIMOHUPOBAHHUS anlapaTHBIX,
MIPOrpaMMHBIX U MPOTrpaMMHO-ANIapaTHBIX CPEACTB CETEBON MOACUCTEMBI
MH(POKOMMYHHUKAIIMOHHON CUCTEMBI OpraHU3aluu

[IK-2.2. IIpoekTrpyeT apXUTEKTypy anmnapaTHbIX, IPOrPaMMHBIX U
MIPOrpaMMHO-aNIapaTHBIX CPECTB CETEBOM MOICUCTEMBI
MH(POKOMMYHHUKAITMOHHON CUCTEMBI OpraHU3aiuu

IIK-2.3. Tlpumensier cerepbie Moaenu OSI u IEEE, cTpykTypy 1 OCHOBHBIE
NPUHIMIEL paboThl ceTH MHTepHET

[K-2.4. Ucnionb3yeT oO1IHe NPpUHIHITEI (YHKIIMOHUPOBAHUS H PETJIAMEHTBI
NPOBEJICHUS IPOPUIAKTUIESCKUX PAOOT CETEBOH MOICHCTEMBI
MH(POKOMMYHHUKAITMOHHON CUCTEMBI OpraHu3aiuu

[IK-2.5. Vicionb3yer pa3iudHble METOABI YIIPABIICHHS alapaTHbIMH,
MIPOrpaMMHBIMU M POTPaMMHO-AIMapaTHEIMUA CPEACTBAMH CETEBOI
MOJICUCTEMbI HH(POKOMMYHHUKAIITMOHHON CHCTEMBI OPTaHNU3aINN

[IK-2.6. Mcrionb3yer coBpeMeHHbBIE CTaHIapThl, HOPMATHBHO-TEXHIYECKYIO
JOKYMEHTAIIMIO B 0071acTH MH()OKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH TIPH
aJIMHHACTPUPOBAHUH YCTPOMCTB U IPOrPAMMHOI0 00ECTIEIEHUS

[IK-2.7. YyactByeT B IPOSKTHPOBAHUH, KOHQUTYPUPOBAHNH H
IJTAHUPOBAHUU C TpeOyeMOol IPOU3BOANUTEILHOCTHIO X HEOOX 0AUM O
0€30I1aCHOCTBIO CETEBBIX IOJICUCTEM MH(POKOMMYHHKAIIMOHHONW CHCTEMBI
OpraHu3aluu

IIK-2.8. YuacTByer B HacTpoiKe, aIMHUHUCTPHPOBAHNH, BOCCTAHOBJICHUH
pu cO0sX anmapaTHBIX, IPOrPAMMHBIX U IIPOrPaMMHO-AIIIAPaTHBIX CPEICTB
CETEBON MOACUCTEMBI HH(OKOMMYHUKALIMOHHON CUCTEMbI OpTaHU3aluu
[TK-2.9. Beimonusier popMrpoBaHre TOKYMEHTAIIHIO IO paboTe ¢ CEeTeBOit
MIOJCUCTEMON MH(OKOMMYHHMKAIIMOHHONW CHCTEMBI OPTaHU3AIMH




3. OFBEM JUCIHUILIMHBI 1 BUJIbl YYEGHOM PABOThBI

OYHAS ®OPMA OBYYEHUA

Bua yueOHol# padoThl Bcero Cemectp
7
OO0uasi Tpy10€éMKOCTb AU CHUNIIMHBI 180 vac 180 gac
53.e. 53.e.
KonTtakTHas padoTa ¢ npenoaaBareieM (BCero) 128 128
B ToMm uncne:
Jlexuuu 32 32
[TpakTrueckue / ceMHHAPCKUE 3aHSATHUS - -
JIabopaTopHbIe 3aHATHS 32 32
Koncynprannn - -
CamocTosiTeJibHasi padoTa (Bcero) 80 80
B mom yucne (ecau ecmw):
Kypcosoui npoexm / paboma - -
Pacuemno-epagpuueckas paboma - -
Koumponvuas paboma - -
Pegpepam / scce / ooknao - -
Hnoe 80 80

Bua npoMexkyTouHOM arTecTanum (3a4eT, IK3aMeH)

Dk3amen (36)

Dx3ameH (36)

3AOYHAA ®OPMA OBYYEHMUSA

Bun yueOHo# padoTsl Bceero Cemectp
9
O0mast Tpy10éMKOCTb JUCUHUILIIHHBI 180 gac 180 gac
53.e. 53.e.
KonTakTHasi pa6ora ¢ npenojaBartejeM (Bcero) 16 16
B ToMm uucie:
Jlexkmn 8 8
[IpakTrueckue / ceMUHApCKUE 3aHATHUS - -
JlaGopaTopHbIC 3aHATHUS 8 8
Koncynbranuu - -
CamocrosiTesqbHasi padora (Bcero) 128 128
B mom uucne (eciu ecms):
Kypcosoii npoexm / paboma - -
Pacuemno-epagpuueckas paboma - -
Koumponvuas paboma - -
Pegepam / scce / doxnao - -
HUnoe 128 128
Bua npomexyTouHoi aTTecTanum (3a4eT, IK3aMeH) Dx3aMeH(36) Dk3amMeH(36)




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

4.1. KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

OYHASA ®OPMA OBYUYEHUA

Ne KosmmuecTBo yacoB Ha
/11 Tena MpaKTUYECKUE | JJaboparop | camMOCTOATE
JeKIMH | /CeMUHapCKue HBIC JTHHYIO
3aHATHUS 3aHSATHUS paboty
1 Tema 1. Apxutexrypa 4 )
ABTOMATHU3UPOBAHHOM CHCTEMBI
2 Tema 2. [IpoMBITIIIEHHBIE CETH U 4 32 5
nHTEpPENCh
3 Tema 3. 3ammuTa oT momex 4 5
4 Tema 4. U3meputenbHble KaHaJb 4 3)
S) Tema 5. [IN/1-perynstopsl 4 6
6 Tema 6. KoHTpoJuieps! 1t cucTeM 4 6
aBTOMATHU3AIIH
7 Tema 7. ABTOMaTH3a1MsI OTACHBIX 4 6
MTPOMBIIIIICHHBIX 00BEKTOB
8 Tema 8. AnmaparHoe pe3epBUPOBaHUE. 4 6
[IporpamMmmHoe oGecrieueHme
NTOTI'O 32 32 80
3A0YHAS ®OPMA OBYYEHMUSA
Ne KosnmuecTBo yacoB Ha
n/n Tena npakTU4eckue | JabopaTtop | camocTosTe
JeKIMH | /CeMUHApCKue HBIC JTHHYIO
3aHSATHUS 3aHSTHUS paboty
1 Tema 1. Apxutekrypa 1 - 15
ABTOMATHU3UPOBAHHOM CHCTEMBI
2 Tema 2. [IpoMBITIUICHHBIE CETH U 1 - 8 15
uHTephenCh
3 Tema 3. 3ammura oT momMex 1 - 16
4 Tema 4. MI3mepuTenbHbIC KaHABI 1 - 16
5 Tema 5. [T /I-perynstopsl 1 16
6 Tema 6. KoHTposuieps! 11t CUCTEM 1 16
aBTOMATHU3AIHH
7 Tema 7. ABTOMaTH3aIMs OMACHBIX 1 16
MIPOMBINIIEHHBIX 00BEKTOB
8 Tema 8. AnnaparHoe pe3epBUPOBaHUE. 1 16
IIporpammHoe obecnieueHue
Hroro 8 - 8 126
OYHO-3A0YHASA ®OPMA OBYYEHUS
Bup yuyeOHo# padoThl Bcero Cemectp




Bup yueOHo# padoThI Bcero Cemectp

9
Oo0masi Tpy10éMKOCTb AU CHUNIIHHbBI 180 vac 180 vac
53.e. 53.e.
KonTtakTHas padoTa ¢ npenogaBareieM (BCero) 32 32

B ToM uncie:

Jlexmuu 16 16

[IpakTudeckue / CEMUHAPCKUE 3aHATHUS - -

JIabopaTopHbIe 3aHATHS 16 16
Koncynprannun - -
CamocrosiTesbHasi padora (Bcero) 112 112

B mom uucne (echiu ecms):

Kypcosoii npoexm / paboma - -

Pacuemno-epagpuueckas paboma - -

Koumponvuas paboma - -
Pegepam / scce / doknao - -
Unoe 112 112
Bua npomexyTouHo# arTecTanum (3a4eT, IK3aMeH) Ox3ameH(36) Dx3ameH(36)

4.2.  KPATKOE COAEPXKXAHUE JIJEKHMUOHHOI'O KYPCA

Tema 1. ApXxuTeKTypa aBTOMATH3MPOBAHHOM CHCTEMBI

Pa3HOBUIHOCTH apXUTEKTyp: aBTOMATU3HPOBAHHOW CHUCTEMBbl C OJHUM KOMIIBIOTEPOM U
OJIHUM YCTPOWCTBOM BBOJIa M BBIBOJA; TPEOOBAaHUS K apXHUTEKTYpE; paclpeielieHHbIE CHCTEMBI
aBTOMAaTH3alllKi; MOJENb pACIpPEEICHHON CHCTEMbI; MOJElb MPOrPaMMHOIO IPHIIOKEHUS;
apXUTEKTypa CHUCTEMbl C OOILIeH IIMHOM; MHOTOypOBHEBas apXUTEKTypa; YpPOBHU HepapXuu
coBpemeHHoil ACY;

[IpumeHeHre HWHTEPHET-TEXHOJIOTHI: MpoOIeMbl W MX pELIEHUE; OCHOBHbBIC MOHSATHS

TEXHOJOI'MH1 HHTCPHCTA, IIPUHIUIIBI YIIpaBJICHUSA uepes3 HHTCPHCT, APXUTCKTYypa
aBTOMaTHSHpOBaHHOﬁ CHCTCMBI, I/ICHOJIBBYIOILIeﬁ HHTCPHCT, MHKPO Be6-cepBepH; IMPHUMCPLBI
IIPUMCHCHU A,

ITonsaTtue OTKprTOﬁ CHCTEMEI: CBOMCTBa OTKPBITBIX CHCTEM, CPCACTBA OOCTHIKCHHA
OTKPBITOCTHU; NOCTOMHCTBA U HCAOCTATKH,

Tema 2. IIpoMbinIeHHBIC ceTH U HHTepderichl

OOmu1re cBeieHUS O POMBIIUIEHHBIX CETSIX: ONEp/IesIeHUs] U OCHOBHBIE TIOHBITUS

Monens OSI: CemuypoBHeBast 3TasioHHas Mmoaenb OSI.

Wntepoeiicet RS-485, RS-422 u RS-232: npuHmumsl nocTpoeHus; CTaHIapTHBIE
napaMeTpbl; COIVIACOBAHUE JIMHUM C MEPeJaTYUKOM U NMPUEMHUKOM; TOIMOJIOTHs CETH Ha OCHOBE
uHTepdeiica RS-485; ycrpaHeHne coCTOSIHUS HEONPENEIEHHOCTH JIMHUU; CKBO3HBIE TOKH; BBIOOP
KabeJIst; pacIIupeHue MpeesIbHBIX BO3MOXKHOCTel; nHTepdeiicsl RS-232 n RS-422

Wutepodeiic "TokoBas mnemis": 1Ba BapHaHTa MOCTPOEHUS aHAJIOTOBOM "TOKOBOW meriu": co
BCTPOEHHBIM B I€peJaTYMK UCTOYHUKOM MUTAHUs U BEIHOCHBIM; IIU(poBas "TokoBast neTis";

HART-nipoTokoi: cymMMUpoBaHHE aHaoroBoro u mudposoro curtana B HART-nportokore;
cetb Ha ocHoBe HART-npoTtokona; agpecauns; komanasl HART; s13b1k oncanust ycrpoiicts DDL;
paznoBuaHoctu HART



CAN (Controller Area Network): ¢u3nueckuii ypoBeHb; 3JIEKTPHUECKUE COCIMHEHUS B
cetu CAN; tpancuBep CAN; KaHalbHBIA YpOBEHB; aJpecanus U JAOCTYI K LIMHE; JOCTOBEPHOCTh
nepegayy; rnepenadya cooOlieHn; npukiagHoi yposeHb: CANopen; KOMMYHHUKAllMOHHAs MOJEIb
CANopen; anekTpoHHbIe crienudukanuu ycrporictB CANopen;

Profibus: ¢usnyeckuii ypoBeHb; KaHAJIbHBIM ypoBeHb Profibus; KoMMyHHKaMOHHBIN
npodms DP; nepenaua coobmienwnii; PesepBupoBanne; Onucanue yCTpOUCTB;

Modbus: ¢usnuecknii ypoBeHb; KaHAIBHBIH yPOBEHB; IPUKJIAHOW YPOBEHb.

[Tpombimiennstii Ethernet: Otimunrensabie 0COOEHHOCTH; (PU3HUECKUI YPOBEHD, METOMbI
KOJMPOBAHUS; JOCTYNl K JHMHHM Tepeladd; KOMMYTATOphl, KaHAJIbHBIA ypoBeHb; Modbus TCP;
Profinet (Profibus + Ethernet)

IIporokon DCON

becnpoBogHbie nokanbHbIe ceTu: [Ipobnembl OECIpOBOAHBIX CETEH M MyTH MX PELICHUs;
3aBUCHUMOCTb IUIOTHOCTH MOULIHOCTU OT PAcCTOSHUS; BIMSHHE MHTEP(GEPEHLUH BOJH; UCTOYHUKU
MTOMEX; IIMMPOKOIIOJIOCHAS Tiepeava; Bompockl oe3onacHocty; Bluetooth; ZigBee u IEEE 802.15.4;
¢u3nueckuii M KaHaJIbHBI ypOBEHb; CETH € Tomosioruer kimactepHoro nepesa; Wi-Fi u IEEE
802.11; ¢usnyeckuil 1 KaHaJIbHBIA YpOBEHb; apxutekTypa cetu Wi-Fi; CpaBHeHHe OecripOBOIHBIX
ceren

CereBoe  oOopynoBanue: IloBropurenu  unTepdeiica; Konuenrtpatopsl — (xaObl);
[Ipeobpa3zoBarenu wuHTepdeiica, Axapecyemble mpeoOpazoBarenu uHTepdeiica, MexcereBbie
nutio3bl; Jlpyroe cereBoe obopynoBanue; Kadenu a1t mpOMBIITIICHHBIX CETEH

Tema 3. 3amuTa oT MoMex

Hcrounnku nmomex: XapakTepucTuku nomex; [lomexu u3 cetu anexkTpocHadxkeHus; MomHus
n arMocdepHoe aekTpuuecTBo; CTaTHYEeCKOe 3IEKTpUUeCcTBO; [lomexu yepe3 KOHIYKTUBHBIC
CBSI3U; DJIIEKTPOMAarHuTHbIC IOMEXH; [[pyrue Tumsl moMex.

3azemJieHHEe: OCHOBHBIE MOHATHS U onipeaenenus; Llenu 3azeminenns; 3aliuTHOE 3a3€MIICHUE
3MaHUN; ABTOHOMHOE 3a3eMJICHHE; 3a3eMJISIIONIME TPOBOJHUKK; Mopaenb «3eMin»; Buasl
3a3eMJICHUH

[IpoBoaHbIe KaHaibl mNepenaud CUrHaIoOB: Mctounuku curHana; [IpuemMHuUKM curHana;
[Ipuem curnana 3a3eMJe€HHOrO HCTOYHMKA; [lpuem curHasa He3a3eMJICHHBIX HCTOYHHUKOB;
JudbdepennnanbHple KaHAIbI MIEpeIadu CUTHAIIA,

[TapasutHbie cBsi3u: Mojenu KOMIIOHEHTOB CHCTEM aBToMmarusauuu; [lapasutHbie
KOHJIYKTUBHBIE CBSI3W; IHAYKTUBHBIE U €MKOCTHBIE CBA3H;

Metoabl 3KpaHUpPOBAaHUS U 3a3eMJIcHHS: ['alibBaHWUYECKU CBSI3aHHBIE ENH; [ 'aTbBaHUYECKHU
pa3Bs3aHHBIC IEMH; DKpaHbl KaOenel Ha IICKTPUYECKUX IOJCTAHIMAX, DJKpaHbl KabOemen s
3amuUTel 0T MOJHHM;, HHTennekTyanbHble natunku; MoHTaxHbeie mkadel; Pacnpenenennbie
CUCTeMBbI yrpaBieHus; YyBCTBUTENbHBIE U3MEPUTEbHBIC 1IenH; McnonHutensHoe 000pyIoBaHue 1
MPUBO/IBI; 3a3eMJICHUE Ha B3PhIBOOITACHBIX 00OBEKTaX

lanbBaHMUECKas pa3BsA3Ka.

3amura NpoMBIIIJIEHHBIX ceTel OT MOJIHUM: 11yTH nMpoXoKaeHus: UMITYIbCa MOJIHHH;

CrangapTbl U METOJIbI UCTIbITaHMi 0 OMC

Bepudukarus 3a3emieHus U 3KpaHUPOBAHUS

Tema 4. U3mepuTe/bHbIC KAHAJIbI

OcHOBHBIE TOHATHS W ompenaeneHus; TodyHOCTh, paspelaromias CrnocoOHOCTh M THOPOT
YYBCTBUTEIbHOCTH; (yHKUMA aBTOKOppensuuyu; Kosdduuument xoppensuuu; Toueunsle u
UHTEpBaJbHbIE OLEHKU mnorpemHocty;  llorpemnocts Meroma wusmepenuii; IlorpemHocts
porpaMMHOTO obecrnedenus; J{oCTOBEpHOCTh U3MEPEHU I

MHorokparaele u3MepeHus: [IoBBIIEHME TOYHOCTH IIyT€M YCPEIHEHHUs pe3yJIbTaToB
n3MepeHnii; TO4HOCTh U MPOJOIKUTEIIBHOCTD U3MEPEHUH;

Junamuueckue usMmepenus: Teopema KotenpHukoBa; @uiubTp M JUHAMHYECKAsS
MOTPEUTHOCTh; Sinc-(GUIBTP B U3MEPUTEIBHBIX MOAYIISIX BBOJIA; AJIMACHBIE YaCTOThI, aHTHATIMACHBIE
GuIBTpHI



CymmupoBaHue mOrpemHocted u3mepenuit: Mcxomnesie nanHwie st pacdera; Metomabl
CyMMUpOBaHUs mnorpemHocreii; Cucremarnueckue mnorpemHocty; CiydaiiHble MOTPEIIHOCTEN;
JloronHUTENBHBIE  MOrpelHOCTH; JluHamuueckne mnorpemHocTd; HaxoxkaeHue UTOroBou
IIOIPEIIHOCTH

Tema S. IIU/{-peryasTopsl

WNnentuduranust Mogeneil TMHAMUYECKUX cUCTeM: Mojenn 00beKTOB ynpapieHus; Beidbop
TECTOBBIX CHTHaJOB; YacTtoTHas wuASHTH(PUKAUS B PpPEKUME PEJICHHOTO peryiMpoBaHus;
Wnentudukanys B 3aMKHYTOM U pa30MKHYTOM KOHTYpe; AHAIUTHYECKAs WACHTU(DUKALINS;

Kiaccnueckunn  IIW/I-perynsatop: Il-perymarop; W-perymsarop; [IHM-perymarop; I11-
perymsarop; ITUI-perymsatop

Momudukanuu [TUI-perynstopos: Perynstop ¢ BecoBbIMH K03 (pULIEeHTaMu IPU YCTaBKE;
Perynatop ¢ dopmupytomum ¢QuiasTpoM i curHana ycTaBku; [IpuHIMI pa3soMKHYTOTro
ynpasieHus; Perynstop ¢ BHYTpeHHEW Mojienblo; OKBHUBAJIEHTHbIE IPEOOpa3oBaHUSI CTPYKTYD
[N /I-perynsatopos; ITMJI-perymaropsl [uisi CACTEM C TPAHCIIOPTHOW 3a/1€PKKOU

OcoOeHHocTu peanbHbIX peryiasitopos: Ilorpemnocts nuddepennupoBanus u myMm; 3amnac
yCTOMYMBOCTH M pobacTHOCTh, CokpaieHue Hyled U moiocoB; besynapHoe mnepexitoueHue
PEXHUMOB perynupoBaHus; J{uckperHas ¢popma peryastopa

Pacuer mapamerpoB: KauectBo perynmupoBanusi; BeiGop mapamerpoB perynsitopa; Pyunas
HAaCTpoOilka, OCHOBaHHas Ha IpaBuiax; MeTopl ONTUMH3ALUN

ABTOMaTHUeCKas HacTporka u amantanus: OCHOBHbIE IPUHIHIGL, TaOMuuHOE yrpaBiIeHHE;
O0630p KoMMepueckux MpoaykToB; I[Iporpammubie cpeacTBa HacTpoiiku; Hemapamerpudeckas
Mojienb oobekTa yrpasienus B [IM/[-perynaropax ¢ aBToMaTH4eckoil HACTPOUKOI

Heuerkas moruka, HEHpOHHBIE CETH U reHeTHYeCKUe anroput™Mbl: Heuetkas noruka B [TN/]-
perynstopax; MickyccTBeHHbIE HEMpOHHBIE ceTH; [ eHeTUUeCKHUEe alIrOPUTMBbI

Tema 6. KonTpoJsiepsl 11t cucTeM aBTOMATH3AUKT

[Iporpammupyemsbie norudeckue koHtposuiepbl: Tumbl [IJIK; Apxutekrypa; YcrpoiicTBa
cOopa aHHBIX;

Kommbrorep B cuctemax apromarusanuu: Kommnbiorep B kKadecTBe KOHTposuiepa; Kommbiorep
Ui 001IeHus ¢ oneparopoM; [IpoMblIisIeHHbIE KOMITBIOTEPHI;

YerpoiicTBa BBOJa-BbIBOJA: BBOJ aHaJOroBbIX CUTHANOB; Moaynun BBoJa TOKa U
HanpspkeHus; Tepmomnapsl. TepmMonpeodpazoBaren cCONpOTUBICHUS. BbIBO aHAIOTOBBIX CUTHAJIOB.
BBoj nuckpeTHBIX cUrHaANOB. BBIBOJ IMCKPETHBIX CUTHAJIOB. MOTylH YIpaBlieHUs BUKEHUEM

Tema 7. ABTOMATH3AIHMA OMACHBIX MPOMBIILIEHHBIX 00bEKTOB

Hckpobe3omnacHas 3IeKTpuieckast nerb

Bi1oku HCKpO3aIUThI

[TpaBuiia mprUMEHEHUS HCKPOOE30MMaCHBIX YCTPONCTB

dyHKIMOHATBHAS 0E30MaCHOCTh

Boi6op ammapatHbIX cpeacTB: Bupl onacHbIX MPOMBINLICHHBIX 00bekTOB; Kitaccupukanms
B3pPBIBOOMACHBIX  30H;  Kiaccudukamms  B3pbIBOONIACHOCTH  TEXHOJOTHUYECKUX  OJIOKOB;
B3pbiBomoxkapHasi ¥ TOKapHas OMACHOCTh, TpeOoBaHHMS K TEXHUYECKHUM YCTPOMCTBaM;
MapkupoBKa B3pbIBO3AIIUIIEHHOTO 000pynoBaHMs; MOHTaX B3pPHIBOOIACHOTO TEXHOJOTHUYECKOTO
obopynoBaHus

Tema 8. AnnapatHoe pe3epBupoBanue. IlporpammHuoe odecnieuenmne

OCHOBHBIE TIOHATHS U OTIPEIeTICHHS

PezepsupoBanue IIJIK u ycrpoiicTB BBOJa-BbIBoAa: OOLIME MPUHIMIIBI pe3epPBUPOBAHUS.
Moaynu BBOJa M JaTyuku. PesepBupoBaHme Monynell BbIBoJa. Pe3epBupoBaHHE IMPOIIECCOPHBIX
Mojyneil; PesepBupoBaHie HCTOUHUKOB MTUTAHUS

PesepBupoBanue npomsbinuieHHblx ceteid: Cetu Profibus, Modbus, CAN; Ceru Ethernet.
PezepBupoBaHue 6eCIpOBOIHBIX CETEH.



OneHka HaJIe)KHOCTH PE3EPBUPOBAHHBIX CUCTEM

Pa3Butne mporpaMMHBIX cpencTB aBTomaru3anuu: ['padudeckuii uaTepdeiic; OTKPHITOCTh
nporpammHoOTo obecrniedenust; baszbl nanubIx; OniepanmoHHbIE CUCTEMBI PEATbHOTO BPEMEHHU;

OPC cepgep: O630p crarnapra OPC; OPC DA cepsep; OPC HDA cepgep; Cnennduxarnmst
OPC UA

Cucremsl nporpammupoBanus Ha s3bikax MOK 61131-3: S3bIk peneiiHO-KOHTAKTHBIX CXEM,
LD; Cnucox usctpykuuid, IL; CrpykrypupoBannbiii TekctT, ST; JlnarpaMMbl (QyHKIIMOHAJIBHBIX
onoxoB, FBD; O®ynkuuonansaple Onoku crangaptoB MOK 61499 u MDOK 61804
[TocnenoBarenpHbIe pyHKIIMOHATBHBIE cxeMbl, SFC; [IporpamMmmuoe ob6ecrieuenne CoDeSys;

[Tonb3oBarenbekuii naTepdeiic, SCADA-nakers: Oynkuuun SCADA; CpoiictBa SCADA;
[IporpamMmmHoe obecrieueHue

4.3. TEMATHUKA JJABOPATOPHBIX 3AHATHI

1. OGHoBneHus npomuBku KommyraTtopa. IIporokon nokpeiBatomiero nepesa (STP, RSTP, MSTP).
ArperupoBanus kaHainoB (802.3ad)

2. VLAN 802.1q. Accumerpuunsie VLAN. bezonacHOCTh OPTOB

3. OcHoBHI OecripoBOIHBIX ceTeBhIX TexHonoruid (pexum AD-HOC). Hacrpoiika Toukn mocrtyma
(pexum MuppacTpykTypa)

4. TlapameTpsl MPOMBILIUICHHBIX CEeTEN

5. DTanbl )KU3HEHHOTO [UKJIa IU(PPOBON ceTH

5. IIEPEYEHb YYEBHO-METOANYECKOI'O OBECIHIEYEHUSI VIS
CAMOCTOATEJIBHOU PABOTbBI OBYYAIOIIUXCH

*B JAHHBII ITYHKT BHECEHbI U3MEHEHUS OBHOBJIEHHOM JINTEPATYPbI

5.1 OcHoBHas JuTeparypa

CeTn ¥ TEICKOMMYHHMKAIMM : YAeOHUK M mpakTukyMm i By30B / K. E. Camyiinos [u ap.] ;
nox pemakiued K. E. Camyitnora, U. A. lllanumona, [I. C. Kynsa6osa. — Mocksa : M3agarenscTBo
IOpaiit, 2022. — 363 c. — (Bricmee obOpa3oBanme). — ISBN 978-5-534-00949-1. — Tekcr
AJIEKTPOHHBIN /l OO6pazoBarenbHas maargopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/489201

5.2 lonmoaHuTeabHAS JJUTEpaTypa

Jubpos, M. B. Cetu u tenekommyHukanuu. Mapmpyruzanus B [P-cersax B 2 4. Yactp 1 :
y4eOHUK W TIpakTUKyMm aisa By3oB / M. B. JlubpoB. — Mocksa : M3narensctBo [Opaiit, 2022. —
333 c. — (Boicmiee o6pazoBanue). — ISBN 978-5-9916-9956-3. — Tekcr : aneKkTpoHHBIH //
O6pazosarensHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/491319

Jubpos, M. B. Cetu u tenekoMmmyHukanuu. Mapmpyruszanus B [P-cetsax B 2 4. Yactp 2 :
y4eOHUK W TIpakTUKyMm aisa By3oB/ M. B. JlubpoB. — Mocksa : M3narensctBo [Opaiit, 2022. —
351 c. — (Bricmiee oOpaszoBanue). — ISBN 978-5-9916-9958-7. — Tekct : sneKTpoHHBIN //
Oo6pasoBarensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491949

Amunes, A. B. I3mepenust B TENEKOMMYHHUKAIIMOHHBIX CHUCTEMax : ydyeOHOe mocobue ans
By30B/ A.B. AmuneB, A.B. bnoxun; mon o6mei pemakiueit A. B. bnoxuna. — Mocksa :
WznarensctBO FOpaiit, 2022. — 223 c. — (Bwicmiee o6pazosanue). — ISBN 978-5-534-05138-4.
— Tekcr : onextponHbli // OOpa3zoBarenbHas mnardpopma HOpaiitr  [caiit]. —
URL: https://urait.ru/bcode/493360

Xamaoynun, 3. @. MeTolbl U CpEACTBa U3MEPEHHUI B TEJICKOMMYHUKAITMOHHBIX CHCTEMAX :
yuebHoe mocobue s By3oB/ O. @. XamanynuH. — Mocksa : M3narensctBo FOpaiit, 2022, —
365 c. — (Bricmiee oOpaszoBanue). — ISBN 978-5-9916-5976-5. — Tekct : sneKkTpoHHBIN //
Oo6pazoBarensHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/488633



https://urait.ru/bcode/489201
https://urait.ru/bcode/491319
https://urait.ru/bcode/491949
https://urait.ru/bcode/493360
https://urait.ru/bcode/488633

5.3. Pecypchl uH()OPMAIMOHHO-KOMMYHHKAIIMOHHOM ceTu «AHTEepHET»

Anpec MnTtepHer pecypca Hassanue MuTepHeT pecypca PexumMm nocryna

WuTepHeT-yHUBEpCUTET HHPOPMALIMOHHBIX

http://intuit.ru/ . CB00OOIHBIN
TEXHOJIOTU I
htto://vKit.ru/ Caiir xxypHana «BecTHUK KOMIIBIOTEPHBIX CBoGo T
AR VLI ¥ MH(POPMALMOHHBIX TEXHOJIOTHID)
CeoboHast o0uienocTymHast
http://ru.wikipedia.org/. MYJBTUS3bIYHAS YHUBEPCAIbHAS HHTEPHET- CB0OOTHBIHT

OHIUKIIOIIC AW A

6. METOIUYECKUE YKA3AHUS J1J151 OBYUAIOIIUXCA

JucuunnuHa «IIpoMbllLIEeHHBIE CeTH» HM3ydaeTcss B TE€UeHUe OJHOro cemecrpa. llpu
IUIAHUPOBAaHUM U OpPraHM3alil BpEMEHH, HEOoOXOJMMOro Ha Hu3ydyeHue OOyJarommcs
JUCITUIIIINHBI, HCO6X0}II/IMO MPUACPIKHUBATHCA CICAYIOIMIUX peKOMeHHaHI/II\/'I.

B nepuoa MeEXay cCeCCuiaMH CTYACHTBI OOJDKHBI BECTH KOHCIICKT J'IeKI_[I/II\/'I, HN3y4aTb
TeOpeTI/I'-IeCKI/II\/’I Mar€pruail B COOTBETCTBUU C r[porpaMMoﬁ KypcCa, BBIIIOJHATE MHNPCII0XKCHHBIC
MpernoaBaTesieM 3aJjaHusl Ul CaMOCTOSTENIbHON paboThl, TOTOBUTHCA K C/ladye 3aueTa U 3K3aMeHa,
npopabaTeiBasi HEOOXOIUMBIM MaTepUall COTJIACHO MEPEYHIO BOMIPOCOB ISl MOATOTOBKH K 3a4eTy U
9K3aMEHY U CIIUCKY PEKOMEHJOBAaHHOMN JIUTEPaTyphI.

BrimonHenue 1abopaTopHBIX pabOT OTHOCHUTCS K YUCITY 00s3aTeNIbHBIX BUIOB padoT. Ilepen
BBITIOJIHEHHEM pabOThl HEOOXOIMMO BHUMATEIbHO O3HAKOMUTHCS C TEOPETUYECKHUM MaTepUajioM,
MPEACTABICHHBIM B METOJMYECKHX YKa3aHHSAX K COOTBETCTBYIOIIEH sabopaTtopHOil padote. Ilpu
HEO0OXOIMMOCTH MOKHO BOCIIOJIb30BAaThCsl PEKOMEHIyeMOM uTeparypoil. B xozae BbIMoOSHEHUS
paboTel HEOOXOJMMO PYKOBOJACTBOBATHCS TMOPSIKOM BBIMIOJHEHUS J1a00OpaTOpHON paboThl U
YKa3aHUSAMHU MpenojaBaTelis, IpU 3TOM JOJDKHBI COONIIOIAThCS MpaBUiia TEXHUKU OE30MaCHOCTH.
Pe3ynbTaToM BBINOIHEHUS pabOTHI SIBJISETCSA OTYET, KOTOPBIA JAOKEH OBITh aKKypaTHO O(QOpMIIeH
Y BBITNIOJHEH B COOTBETCTBUU C TPEOOBAHUSMU, MIPUBEICHHBIMU B METOIMYECKUX YKA3aHUSX.

B ykazanHoe mpernonaaBareieM BpeMms OOyyarol[uecs 3allMIaloT OTYeThl. 3alluTa
MIPOBOJUTCS B BUJE cOOeceloBaHUS MO KOHTPOJBHBIM BOIIPOCAM, MPUBEICHHBIM B METOJAMYECKUX
ykazanusix. Kpome Toro, mpemnogaBaTenb MOKET 3a7aBaTh JIOMOJHUTEIbHbBIE BOIPOCHI, KacaloIIHecs
pEe3yNbTaTOB AKCHEPUMEHTAa, BBIBOJIOB IO pe3ylibTaTaM oONBITOB W T.M. K mpomexyTouyHOiM
aTTecTalliu JIOMYyCKAaroTcsl oOydaroluecsi, BBHIMOJHHUBIIME Bce JabopaTropHble pabOThl U
3alUTUBIINE OTYEThl MO HUM. [Ipu HamTUUMM 3aJ0JHKEHHOCTH MO JIaOOpaTOpHBIM paboTaM, Io
COTJIACOBAHUIO C MpEro/iaBaTeieM, BO3MOXKHA 3aMeHa paboThI 10 BHIIOJHEHHIO OTYeTa Ha pedepat
10 TeM€ COOTBETCTBYIOIIETO Ja00PATOPHOTO 3aHATHS C MOCIEIYIONIEH ero 3aluTom.

B nocnennem cemectpe u3ydeHHs JUCUUIUIMHBI Y4€OHBIM IUIAHOM HPEAYCMOTPEH KypCOBOM
npoekt. [lpu momydyeHuu 3agaHusi, HEOOXOIUMO BHUMATENBHO C HHUM O3HAKOMHUTHCS U, B CIIydae
BO3HHMKHOBEHHs BOIIPOCOB, 33JaTh UX IpENojaaBarento. PeryispHoe mnocemeHne KOHCYJIbTaluH,
BHUMATEIbHOE M3YUYEHHUE METOJUYECKUX YKAa3aHUM K BBIMIOJHEHHUIO KYpCOBOTO MPOEKTA, a TaK Ke
cTporoe coOiro/ieHHe rpaduka BBIIOJHEHUS IMPOEKTa MO3BOJUT M30€KaTh HEHYKHBIX MpPOOIeM.
OneHka 3a KypcoBO# POEKT BBICTABIISAETCS 110 PE3yJIbTaTaM €ro 3alUThI.

B TedeHne cemecTpa M BO BpPEMS CECCMU OCHOBHBIM BHJIOM IIOATOTOBKH SIBIISIOTCS
caMoCTosTeNIbHBIe 3aHATHS. OHM BKJIIOYAIOT B ce0s H3ydeHHE BOIPOCOB, BHIHECEHHBIX Ha
CaMOCTOSITEJIbHOE H3y4deHHe, O(OopMIIEHHE OTYETOB MO JIAabOpaTOpHBIM paboTaM, KypcoBOe
MPOEKTUPOBAHUE, a TAK K€ MOJATOTOBKY K IPOMEKYTOYHOM aTTECTALIUU

Cucrematndeckas paboTa B COOTBETCTBHM C MPOTPaMMOM JUCHMILTUHBI — YCJIOBHE
YCIIEITHOTO OCBOEHUS MaTepHuaa.



http://intuit.ru/
http://vkit.ru/
http://ru.wikipedia.org/

MeTonnuyeckne peKOMEHAA MU 110 00YYEeHHIO JIUL[ ¢ OTPAHUYCHHBIMHU

BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/10B

OcBoeHME AMCHUIUIMHBI OOYYAIOIUMHCS C OTPAaHHUYECHHBIMH BO3MOKHOCTSIMH 370POBbBS
MOXXET OBITh OPraHM30BAaHO KaK COBMECTHO C JAPYTUMHU OOYYaIOIIUMUCS, TaK U B OTACIBHBIX
rpynmnax. [Ipeamonararorcs crienuanbHble YCIOBUS IS TOTy4eHHs] 00pa3oBaHUs 00yJaIOMIMMUCS C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBBSI.

[Ipodeccopcko-Tieqarorndeckuii  COCTaB  3HAKOMHUTCSL € TICHXOJIOTO-(U3HOJIOTHIECKUMU
0COOEHHOCTSIMU OOYYarOIIUXCSl WHBAIHUIIOB U JIMIl C OrPaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBS,
WHIVUBUAYAIBHBIMH — TIpOrpaMMaMy  peaOWiIuTallud  WHBAIWMAOB  (mpu  Hanmuwu). [lpu
HEOOXOJMMOCTH OCYHIECTBIISIETCS JAOMOJHHUTENbHAS TOJJIEP)KKAa TPENoJaBaHUS THIOTOPAMH,
TICUXO0JIOTaMH, COLIMATTLHBIMU PaOOTHUKAMH, POIIECIITUMHU MOATOTOBKY ACCUCTEHTaMMU.

B cooTBercTBUM ¢ MeTOIMYECKUMH peKoMeHnanusMu MunoOpHayku P® (ytB. 8 amperns
2014 r. N AK-44/05BH) B Kypce mpeamnojaraercsi HCIOJIb30BaTh COIMAIbHO-aKTUBHBIC U
pediieKCUBHBIE METOJbl OOYYEHHUs, TEXHOJOTHMH COLMOKYJIbTYPHON peadMiIuTaluu ¢ LEJbIo
OKa3aHWs TOMOIIM B YCTAHOBJICHWHU TIOJHOIICHHBIX MEXKIMYHOCTHBIX OTHOIICHWUH C JPyrUMHU
CTYAEHTaMM, CO3JaHUHM KOM(OPTHOTO IICHUXOJOIMYECKOro KiIMMara B CTYAEHYECKOW Tpymie.
[TonGop u pazpaboTka yaeOHBIX MaT€pPUAIOB MPOU3BOIATCS C YIETOM IPEAOCTABICHUS MaTepraia
B Pa3NUYHBIX (OpMax: ayauaTbHOW, BU3YAIBHOM, C UCIIOJIH30BAHUEM CHEITUATHHBIX TEXHUYECKUX
cpenctB u HHGOPMAIIMOHHBIX CHCTEM.

Menuamarepuansl  TakKe CleQyeT HCIONb30BaTh W QJalTUPOBAaTh C  Y4ETOM
WHIMBHIYAIBHBIX 0COOeHHOCTEH 00yuenus nuil ¢ OB3.

OcBoenne mucuurmHbel gunamMu ¢ OB3 ocymecTBisercs ¢ HCIONb30BAHHEM CPEICTB
oOyueHuss 0O0IIero ¥ CHEIMAJBbHOTO HAa3HAUeHUsS (TMEPCOHATBHOTO M KOJUIEKTHBHOTO
WCIIOJIb30BaHUs). MaTepHalibHO-TEXHUYECKOE OOECIEUYCHHE TMPEeIycMaTpUBAET MPHUCTIOCOOJICHHE
ayauTopui k Hyxaam aui ¢ OB3.

dopma mpoBeAeHUs aTTECTAllMU JIs CTYJCHTOB-WUHBAJIUIOB YCTAHABIMBAETCS C Y4ETOM
WHIMBHUAYAIBHBIX TcuXxodu3ndeckux ocodeHHocten. st crynentoB ¢ OB3 mpemycmaTtpuBaeTcs
noctynHas (popma npeaocTaBiIeHUs 3alaHU OLIEHOYHBIX CPEJICTB, 8 UMEHHO:

e B [EYATHOM WJIM DJIEKTPOHHON (Qopme (Uid JHIl C HApYLIEHUSIMU OIMOPHO-IABUTATEIHHOIO
amnmapara);
e B IIeYaTHOM QopMe WK AIIEKTPOHHOH hopMe ¢ YBETUUCHHBIM HIPU(TOM U KOHTPACTHOCTHIO

(m7s UL ¢ HAPYLIEHUSIMU CIIyXa, PeUH, 3pEHHUs);

e METOJOM YTEHHUS aCCHCTEHTOM 3a/IaHus BCIYX (IUIsl JIUI[ C HAPYIICHUSIMHU 3PCHHUS).

CryneHTaM ¢ WHBQJIWTHOCTBIO YBEJIMUYMBAETCS BpeMsl Ha [MOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMpPOCHL. [l Takux CTYOEHTOB MpelycMaTpuBaeTcsl JOCTymnHas ¢opMma
MPEI0OCTABJICHUS OTBETOB Ha 33JaHUS, 3 IMEHHO:

® MHUCHMEHHO Ha Oymare WM HaOOPOM OTBETOB Ha KOMIIbIOTEpE (IJIs JIMI[ C HAPYIICHUSIMHU
cllyXa, peun);

¢ BBHIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA (IS JIUI]
C HapyIIEHUSMHU OTOPHO-ABUTaTEIBHOTO alapara);

® yCTHO (715 IUII C HAPYIICHUSIMU 3PEHHUS, OTIOPHO-JIBUTATEILHOTO alapara).

[Ipn HEOOXOAMMOCTH ISl OOYYaIOIIUXCS C WHBATUAHOCTHIO TPOIEAYpa OLIEHWBAHUS
Pe3yNbTaTOB O0YYEHHSI MOXKET MPOBOUTHCS B HECKOIBKO 3TAIOB.

7. IEPEYEHb UH®OPMAILIMOHHBIX TEXHOJIOI' U,
INPOI'PAMMHOI'O OBECIIEYHEHUSA U HTHO®POPMALIMOHHBIX
CITPABOYHBIX CUCTEM

HpI/I MMpOBCACHUC 3aHATHH II0 JUCHUILIMHE HCIIOJIB3YHOTCA CICAYIOIMHUE MMPOTPaMMHBIC
IMPOAYKTBI:



1. Linux (cBoboauoe I10)

2. Windows (Juist akaeMru4ecKix opranusaiusx, durensus Microsoft Imagine (panee
MSDN AA, Dream Spark);

3. FileZilla FTP Client (cBo6oanoe MHOTOs3bIUHBIA FTP — KIMEHT ¢ OTKPBITHIM HCXOIHBIM
KOJIOM);

4. Google Chrome (cBob6omHoe I10).

8. HEOBXOANUMAS MATEPUAJIBHO-TEXHUYECKAS BA3A

O6opynoBaHue JEKIMOHHBIX ayTUTOPHIL:

Ayn. b-504: Ilepeuenr ocHOBHOro o0OOpymoBaHus: - oducHas mebenp Ha 20 MecT,
JEMOHCTpAIIMOHHOE 00opyaoBaHue: skpaH — 1 mr.; npoekrop — 1 mr.; [IK — 9 mt. ¢ goctynom B
Nurtepuer u SUOC.

Ayna. b-604: opucnas meGensr Ha 20 MecT, JEMOHCTpAllMOHHOE 00OpyAOBaHUE: KpaH — 1
wT.; npoekrop — 1 mrt.; 9 IIK ¢ nocrynom B UnTepuer u dUOC.

Ayn. b-609: Tlepeuens obopynoBanus: opucHas mebenp Ha 20 mect, 9 IIK ¢ goctynom B
HNutepuer u DUOC, nemoHCTpanlMOHHOE OOOpyAOBaHHE: MpPoeKTop — | IT.; dKpaH, JOCKa
yueHHUeCcKasi, pabodee MECTO MPETIoIaBaTels..

OO0opynoBaHKe ayTUTOPHI IS JTAOOPATOPHBIX 3aHATHH: ayn. b-604:

oducHas medenb Ha 20 MecT, IEMOHCTPAIIMOHHOE 000pYAOBaHUE: dKpaH — | LIT.; IPOEKTOp
— 1 wrt.; 9 IIK ¢ noctynom B UnTepuer u SUUOC

VYyebno-nabopatopusiii kommuieke «KoproparuBaeie koMmmbioTepHbie cetn» (FOYpl'Y-HITN
«YuebHast TeXHHKA U TeXHOJIOTUNY, Yensounck, 2011, Ne5)

Komrutekt kommyTannoHHOro o6opymoBanus D-Link.

OO6opynoBaHue aymTUTOPUI JIs CaMOCTOSTENbHONU paboThl: untanbHbI 3a1 HTh: 5 1K ¢
noctynom B MuatepHer; ayn. b-609: oducnas mebens Ha 20 mect, 9 [IK ¢ noctynom B UHTEpHET 1
OUOC, neMOHCTpallMOHHOE OO0OpYyIOBaHUE: MPOEKTOp — 1 IT.; 3KpaH, JJAOCKA YYCHHUYECKas,
pabouee MecTo MpenoaaBaTesl.

Pa3patGorunk:
Kadenpa UuCyY K.T.H., JOLEHT H.O.KypaJaecoBa

(mecmo pabomoi) (3anumaemas OONHCHOCD) (unuyuanvl, hamunus)
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1 IlepeyeHb KOMIETEHIMI ¢ yKa3aHMEM ITANOB X ()OPMHPOBAHMS B Ipolecce OCBOCHUS
o0pa3oBaTe/IbHOM MPOrPaMMbl

OneHounble CpeacTBa pa3paboTaHbl AJis OLICHKH TpodeccrnoHanbHbIX KoMmereHiuii: [TK-2.
1. INJIAHUPYEMBIE PE3YJIbTATbI OBYUEHUSA IO JUCIHUIIJIMHE

[Imanupyembie pe3yabTaThl OCBOCHHS OCHOBHOM mpodeccHoHanbHON 00pa3oBaTenbHOM
nporpammsl (OITOIT) — koMneTeHIuN 00yJarONIIUXCS ONMPEACTSIOTCS TPEOOBAHUSIMHI CTaHAAPTA TI0
HAMpaBJICHUIO TIOATOTOBKU (CHEIHATbHOCTH) W (OPMHUPYIOTCS B COOTBETCTBHM C MarpHIEH
xomneteHiui OITOII (Tabnuma 2)

[Inanupyemblie pe3ynaprarbl 0Oy4eHUs MO AUCUMIUIMHE — 3HAHUS, YMEHUS, HAaBBIKK U (WJIH)
OTIBIT JIEATENIBHOCTH, XapaKTepHU3YIOLue 3Talbl (OPMUPOBAHUS KOMIIETEHIIMN 1 00eCreunBarolne
JOCTH)KEHHUE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOECHHUS 00pa30BaTeIbHON MporpaMmbl, GOPMUPYIOTCS B
COOTBETCTBUM ¢ kKapTamu komnereHuuid OITOIT.

Tabnuua 1
Ili1anupyembie pe3yabTaThbl 00y4eHUS 10 JUCHHUILINHE

Kox n HammeHoBaHue Kox n HanMeHOBaHHE UHAMKATOPA JTOCTHKEHUSI KOMIIETCHIINU
KOMITETEHIIUHA
[IK-2. AqMuHHECTpHpOBaHNE MK-2.1. AHanu3upyer NpUHIKITE! QYHKIIMOHUPOBAHUS alapaTHbIX,
CEeTeBOH MOACHCTEMBI MIPOrPaMMHBIX H IIPOrPaMMHO-aNIIapaTHBIX CPEJICTB CETEBOM MOICHCTEMBI
HH(}OKOMMYHHKALIMOHHON NH(}OKOMMYHHMKALIMOHHON CUCTEMBl OpraHU3aluu
CHCTEMbI OpraHHU3aLUH [1K-2.2. IlpoexkTupyeTr apXUTeKTypy alnapaTHbIX, IPOrPAMMHBIX U

MIPOrpaMMHO-AINIapaTHBIX CPEJICTB CETEBOM MOACHCTEMBI
MH()OKOMMYHHUKAITIOHHON CUCTEMBI OpTaHU3AIIH

IIK-2.3. Ilpumenser cerepbic Moaenu OSI u IEEE, cTpykTypy 1 OCHOBHEIE
MIPUHIHIEI paboTh! cetn MHTEpHET

[1K-2.4. Vicionb3yer obmuie MpUHIHIE PYHKIIMOHUPOBAHUS U PEriIaMeHTHI
MIPOBEACHUS MPOPUITAKTHICCKIX PAOOT CETEBOU MOACUCTEMBI
MH()OKOMMYHHUKAIIIOHHONW CUCTEMBI OpTaHH3aIIH

[IK-2.5. Vcrionb3yer pa3iudHble METO/BI YITPABICHUS allllapaTHBIMI,
MIPOrPaMMHBIMHU M POTPaMMHO-aIMapaTHEIMA CPEACTBAMH CETEBOI
MTO/ICUCTEMbI HHPOKOMMYHUKAIIMOHHON CHCTEMBI OpTraHNU3allnu

[IK-2.6. Mcrionb3yer coBpeMeHHbBIE CTaHIapThl, HOPMATHBHO-TEXHIIECKYTO
JOKYMEHTAIHIO B 001acTH WH(OKOMMYHUKAIIMOHHBIX TEXHOJIOTHI TIpH
aJIMAHACTPUPOBAHUH YCTPOUCTB U IPOrPAMMHOI0 00ECTIEdSHUS

[IK-2.7. YyactByer B MpOEKTHPOBAHNH, KOH(OUTYPUPOBAHUU U
IJIAHKPOBAHUH C TPEOYEMOM MPOU3BOAUTEIHHOCTHIO M HEOOX OMMOH
0€30IaCHOCTBIO CETEBBIX MOJICUCTEM HH()OKOMMYHHUKAITIOHHONW CUCTEMBI
OpTaHM3aIHN

IIK-2.8. YuacTByeT B HacTpoWKe, aIMUHUCTPUPOBAHUHU, BOCCTAHOBJICHUH
IIpH cOOSX arMapaTHbIX, MPOTPAMMHBIX M MPOTPaMMHO-AIAPATHBIX CPENICTB
CeTeBOH MOoJCHCTEMbI HH()OKOMMYHUKAITMOHHOW CHCTEMBI OpTaHH3aIAN
[1K-2.9. Beimonusier popMupoBaHre ITOKYMEHTAIIHIO IO paboTe ¢ CETEBOt
MTOJICUCTEMON MH(POKOMMYHUKAIIMOHHON CHCTEMBI OpTraHUu3aIlui

2 OnucaHue noka3areseil 1 KpUTepHeB OLEHUBAHUSI KOMIIETEHIIUH HA Pa3JIMYHBIX 3TaNax X
(opMupoOBaHNS, ONMCAHUE IIKAJ OLeHUBAHUS

Pesynbrarel 00y4deHus no aucuuiuinHe «I[IpoMblIeHHbIE CETH» HANpaBJIEHUS MOArOTOBKU
09.03.01 «HMudopmarika W BBIYUCIUTENbHAS TEXHUKA» OMPEAENAIOTCA TOKazaTelsiMU U
KPUTEPUSIMH OLIEHUBAHUA COOPMUPOBAHHOCTH KOMIIETEHIIMH Ha »3Tanax uX (OPMHPOBAHUS
MpeCTaBIeHbI B Ta0M. 2.




Tabmuna 2
Marpuiia cOOTBETCTBHS OIIEHOYHBIX CPEICTB 3aIJIAHUPOBAHHBIM Pe3yJIbTATAM 00y4YeHusl

OneHouHbIE CpeCTBA
Komnierenunn
Texylmuit KOHTPOJIb [TpomexyTOUHbIN KOHTPOJIb
OnenouHoe OneHouHoe DK3aMeH (BOIIPOCHI K IK3aMEHY)
cpenctso 1 CpencTBo 2
(;taboparopHoe
3aJ1aHus)
IK-2.1. [K-2.1.
IK -2.2. [IK -2.2.
IK -2.3. K -2.3.
IK -2.4. [IK -2.4.
IK-2 IK -2.5. K -2.5.
IK -2.6. 1K -2.6.
IK -2.7. [K -2.7.
IK -2.8. 1K -2.8.
IK -2.9. 1K -2.9.

IToka3are/in U KpUTEPHH OLleHUBAHUSA CPOPMHPOBAHHOCTH KOMIIETEHIUH (IIPOMEKYTOYHOIO
KOHTPOJIs1)

Ha orame mpoMeXyTOuHOW AaTTeCTallMd WCIOJNB3YeTCsl CHCTEMa OLEHKH YCIIEBaeMOCTH
oOydJaronmmxcs, KOTOpas TI03BOJISIET TPETOAaBaTeii0 ONEHUTh YPOBEHb OCBOCHHS MaTepualia
oOyvatorumucs. Kpurepun oneHuBaHus CQOPMUPOBAHHOCTH IUIAHUPYEMBIX  PE3YJIBTaTOB
00yueHus (IECKpUINITOPOB) MpeAcTaBieHbl B kKapTe kKomnerenmuu OITOIT.

dopma OIIEHKH 3HAHUH: OLEHKA - 5 «OTIMYHO»; 4 «XOpPOILIO»; 3 «yAOBIECTBOPUTEIBHOY; 2
«HEYIOBIIETBOPUTEIbHO».  JlabopatopHble  paOOThl, MPAKTUYECKHE  3aHATHS,  IPAKTHKA
OIICHUBAIOTCS: «3a4€T», «HE3a4eT». BO3MOXKHO HCIIONIb30BaHNE OANTbHO-PEHTHHTOBOM OLIEHKH.

IxaJna oneHNBaHNA:
«3a4eT» — BBICTABIISCTCS, €CIH CPOPMUPOBAHHOCTD 3asIBJICHHBIX JIECKPUIITOPOB KOMITETCHIIUN Ha
_51 % u Oonee olleHUBACTCSI HE HIDKE «YAOBICTBOPUTEIBHOY» MPH YCIOBUU OTCYTCTBUS KPUTEPHUS
«HEYJIOBIICTBOPUTEIBHO». BBICTaBIIsETCS, KOTAa OOYYarOIIUKCS IOKa3bIBaeT XOPOIIUE 3HAHWUSI
W3YyYCHHOTO Y4YeOHOro MarepHalia; CaMOCTOSTENbHO, JIOTMYHO M TOCIIEAO0BAaTeIbHO H3JIaracT H
UHTEPIPETUPYET MaTepuanbl y4eOHOTO Kypca; MOJHOCTBIO PACKPBIBAET CMBICH MPEJIaracMoro
BOTIPOCA; BJIAJICET OCHOBHBIMH TEPMUHAMHU U TIOHATHSIMH U3yYEHHOTO Kypca; MOKa3bIBAaeT YMEHHE
MEPEIOKUTh TEOPETHUCCKUE 3HAHHS HA MPE/IIOIaraéMblii MPAaKTUYCCKUI OTIBIT.
«OTIUYHO» — BBICTABIIACTCS, €clii C(OOPMUPOBAHHOCTH 3asIBICHHBIX JECKPUIITOPOB KOMIETCHLIUN
_ 85 % O6onee (B coorBerctBuM ¢ kKapramu komrmereHIuii OITOII) onenuBaeTcss KputepusMu
«XOpOIIO» U «OTIMYHO», MPU YCIOBUU OTCYTCTBHSI OICHKH «HEYJIOBJICTBOPUTEIHLHO»: CTYIEHT
MoKa3zajd TMpOYHbIE 3HAHUS OCHOBHBIX TMOJOXEHUH (aKTHUECKOTO MaTepuaia, yMEHHUe
CaMOCTOSITENIBHO PelllaTh KOHKPETHBIE MPAKTUUECKHUE 33/1a4i TMOBBIIIEHHOW CIOKHOCTH, CBOOOIHO
HCIIOJIb30BaTh CIIPABOYHYIO JTUTEPaATypy, JelaTh 000CHOBAaHHBIC BBIBOJBI U3 PE3YIbTAaTOB aHAIN3a
KOHKPETHBIX CUTYaIIHiA;
«Xopo1o» — BBICTaBISAETCS, €Ci CHOPMUPOBAHHOCTH 3asBICHHBIX JECKPUIITOPOB KOMITETEHIIUH
Ha _61 % wu Gonee (B cootBeTcTBHM ¢ KapTamu komnerenuuit OITOIT) oneHnuBaeTcst KpuTepusMu
«XOPOIIO» U «OTIMYHOY, TP YCIOBUH OTCYTCTBUS OLIEHKH «HEYIOBICTBOPUTEILHOY, JOTYCKACTCS
OIICHKA «YIOBJIETBOPUTEIHHOY»: OOyJarOMIMIICS TMOKa3al MPOYHbIE 3HAHUS OCHOBHBIX IMOJIOKEHUMN
(haKTUYECKOTO MaTepuana, YMEHHE CaMOCTOATENBHO pellaTh KOHKPETHHIE MPAKTUYECKUE 3a]auH,
MpeyCMOTPEHHBIE padodell MpOorpaMMOil, OPUEHTHUPOBATHCS B PEKOMEHIOBAHHOW CIPABOYHO M
TUTEepaType, yMeeT MPAaBHIBLHO OLIEHUTH MOTY4YE€HHBIE PE3YIbTaThl aHATH3a KOHKPETHBIX CUTYaIUi;



«YI0BJ1€TBOPUTEJIBHO» — BBICTABISAETCS, €CIU C(HOPMUPOBAHHOCTH 3aSBICHHBIX JECKPUIITOPOB
xomrereHimit _ 51 % wu Gonee (B coorBercTBUU ¢ Kapramu komnetrenmuid OITOIT) omenuBaercs
KPUTEPHSIMH «YIOBICTBOPUTEIBHOY», «XOPOLIO» U «OTIMYHO»: OOyJarOIIMICS MOKa3al 3HAHUE
OCHOBHBIX TIOJOXKEHHH (PaKTUYECKOTO Marepuana, yMEHHE MOJIYYUTh C MOMOIIBIO MPEnoaaBaTess
MPaBUIBHOE PEUICHHE KOHKPETHOM MPAaKTUYECKOM 3a/aud M3 YMCia MPEeTyCMOTPEHHBIX paboueit
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHJ0BAHHOM CIIPABOYHOM JINTEPATYPOH;
«HeynoBiaerBopureabno» «He3zader» — BbICTaBiseTCS, €CiM CHOPMHUPOBAHHOCTH 3asIBICHHBIX
JCCKPHUIITOPOB KoMIeTeHIH MeHee deM 51 % (B COOTBETCTBHM C KapTaMH KOMIICTCHIIHN
OIIOII): mpu oTBeTe OOYUYAIOMIETOCS BBISBHIIMCH CYIIECTBEHHBIC MPOOCIBI B 3HAHUSIX OCHOBHBIX
MOJIOKEHUH  (PAaKTUYECKOTO Marepuaja, HEYMEHHE C TIOMOIIbI0 TpEenojaBaTelisi IOIydUTh
IIpaBUJIbHOE PELIEHNE KOHKPETHOW IMPaKTUYECKOHM 3ajauu M3 4ucia IPeTyCMOTPEHHBIX paboueit
MporpaMMoi yueOHOM THUCIUTUINHEI.

OTBeThl U pelieHuss OOYJaroONIUXCsl OIEHUBAIOTCS MO CJIEAYIOMUM OOIIUM KPHUTEPHUSIM:
pacrnio3HaBaHMe NpoOjeM;  ompeAeseHHWe  3HauuMOW  uHQOpManuu; aHanu3  HpoodieMm;
apryMEHTUPOBAHHOCTh; HCIIOJb30BAaHUE CTpaTeruif; TBOPUYECKHM MOJXOJ; BBIBOJABI, 0OIIas
IPaMOTHOCTb.

CooTBercTBHE KPUTEPUEB OLCHUBAHMS C(HOPMUPOBAHHOCTU IJIAHUPYEMBIX pE3YAbTaTOB
00yueHus (IECKPUTITOPOB) CUCTEMAaM OIICHOK MPEICTABICHO B Ta0M.

Tabnuua 4
HNHuTerpaabHasi OlleHKa
Kpurepun TpanuuuoHHas OLleHKa bannpHO-peUTHHIOBas OLIEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauer 0-50
5,4,3 3ager 51-100

OOyuaroruecst 00s13aHbI CIaBaTh BCE 3a/IaHKsI B CPOKH, YCTAHOBIICHHBIE TpenoaaBareneM. OreHka
«YIOBIIETBOPUTEIBHO» IO  JUCHUIUIMHE, MOXET  BBICTABIATBCI W NPU  HETOJIHOM
c(HhOpPMUPOBAHHOCTH KOMIICTCHIIUI B XOJ€ OCBOCHHMS OTACIBLHON YYCOHOW TUCIUILIMHBI, €CIU MX
dhopMHUpOBaHHE TPEAINOIaraeTcsl MPOJOJDKUT, Ha Ooyiee TMO3MHUX dTamax OOYYeHHs, B XOJ€
M3YYCHUS APYTUX Y4EOHBIX JUCITUTLINH.

Iloxka3aTesin U KPUTEPHUHU OL[EHKH TOCTHKEHHUI CTYIeHTOM 3alJIAHUPOBAHHBIX Pe3y/ibTAaTOB
ocBOeHHUS
AUCHUILIUHBI B X0/I€ TeKYIIero KOHTPOJISA U MPOMeKYTOYHOH aTTecTAluu

Ouenra, Kpurepuu
YpOBeHb
COTIUNYHOY, CTymeHT TmOKa3al TpPOYHbIC 3HAHUS OCHOBHBIX TOJOKCHUN (HAKTUIECKOTO
MOBBIIICHHBIA | MaTepHraia, yMCHHE CAMOCTOSTENILHO PEIIaTh KOHKPETHBIC MPAKTHUECKUE 3a1a9H
YPOBEHb MOBBIIICHHOW CJIOKHOCTH, CBOOOTHO HCITOJB30BAaTh CIIPABOYHYIO JTUTEPATYDY,
Jie71aTh 000 CHOBAHHBIE BBIBOJIBI U3 PE3YIbTATOB aHAIM3a KOHKPETHBIX CHTYyaIlui
«XOPOIIIO», CTymeHT TmOKa3al TpPOYHbIC 3HAHUS OCHOBHBIX TIOJOKCHHUN (HAKTHIECKOTO
MTOPOTOBBIH Marepuaia, YyMEHHE CaMOCTOSATEIbHO peliath KOHKPETHBIE MPAKTHUCCKHE
YPOBEHb 3a7aud, TMPEIYCMOTPEHHbIE pabodell MporpaMMoil, OPHUEHTHPOBATHCS B
PEKOMEH/IOBAHHOM  CIPABOYHOW JIUTEpaType, yMEeT TMPaBHIBHO OIICHUTH
MOJTy4CHHBIE PE3YNIbTaThl aHAIN3a KOHKPETHBIX CUTYAITUi
«ymoBneTBopuT | CTYIeHT TOKa3al 3HAHHE OCHOBHBIX IOJOKEHHH (HaKTHUECKOTO Marepuaa,
€JILHOY, YMEHHE TMOJYYHUTh C MOMOIIBIO TPENoaaBaresst MPaBHIbHOE pEIIeHUE




IMOPOTOBBIN KOHKPETHOM TPaKTUYECKON 3amaddl W3 4YWciIa MPEeIyCMOTPEHHBIX paboueit

YPOBEHb IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHI0BAHHOM CIPaBOYHOM JIMTEPATypO

«HeynosnerBop | I[Ipu orBeTe CTyeHTa BBISIBUIMCH CYLLIECTBEHHBIE POOEIbl B 3HAHUSIX OCHOBHBIX
UTEIILHOY, HOJIOKEHNH (DaKTUYECKOro MaTepHaja, HEyMEHHE C IIOMOIIBIO IPEnojaaBaTelis
YPOBEHb HE MIOJIyYUTh IPABUIBHOE PEUICHUE KOHKPETHOM IPAKTUYECKOW 3alaud U3 4YHCIIa

c(hOpMHPOBAaH | MPEITYCMOTPEHHBIX paboUdell mporpaMMoi yaeOHON JUCIIMILTAHBI

3 TunoBble KOHTPOJIbHBIC 3aIaHUA UJIU UHBIC MaTE€pUaJIbl, H606XOJII/IMI)IC JJIA OICHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB H (I/IJ'[I/I) onbiTa ACATEJIBHOCTH, XAPAKTCPUIYHOIIUX ITallbI
(l)OpMHpOBaHHH KOMIIETEHIIUH B nmpouecce 0CBOCHUA 06pa30BaTeJ’leOﬁ IporpaMmal

3.1 [lepeyeHnb BONPOCOB /ISl MPOMEKYTOUHOM aTTecTanuu (IK3aMeH)

1. ApxurekTypa AaBTOMATHM3MPOBAHHOW cHCTeMbl. Pa3HOBUAHOCTH apXUTEKTYp:
aBTOMAaTU3UPOBAHHON CHCTEMbI C OJHUM KOMIIBIOTEPOM M OJIHUM YCTPOMCTBOM BBOJA M BBIBOJIA;
TpeOOBaHUS K apXUTEKTYpe; paclpeleIeHHbIE CUCTEMbI aBTOMAaTU3alluK; MOJIENb pacipeaeIeHHOM
CUCTEMBI; MOJIelb MPOTPAMMHOIO MPUJIOKEHUS; apXUTEKTypa CHCTEMbl C OOIIed IIHHOM;
MHOTOYPOBHEBAsl APXUTEKTYpa; YpOBHH HepapXuu coBpeMeHHoN ACY;

2. ApXHMTeKTypa aBTOMATH3MPOBAHHOI cucTeMbl. [[puMeHEHNEe WHTEPHET-TEXHOJIOTHI:
npoOieMbl U UX pPELIEHHE; OCHOBHBIE MOHATUS TEXHOJOTUM WHTEPHETA; NMPUHIUIBI YIpPaBICHUS
4yepe3 MHTEPHET; apXUTEKTypa aBTOMAaTU3MPOBAHHON CHCTEMBI, HCIIOJIb3YIOIIEH MHTEPHET; MUKpPO
Be0-CcepBepHI; MPUMEPHI IPUMEHEHHUS,;

3. ApXUTeKTypa aBTOMATH3HMPOBAHHOH cucTeMbl. [loHATHE OTKPBHITON CHCTEMBI:
CBOMCTBA OTKPBITBIX CUCTEM; CPEICTBA JI0CTUKEHNS OTKPBITOCTH; IOCTOMHCTBA U HEJOCTATKH;

4. TIpomblluLieHHBbIE ceTH U UHTepdeiicbl. OOME CBEACHHUS O MPOMBIIUICHHBIX CETAX:
ONEPIEIICHUS U OCHOBHBIE ITOHBITHS

4. TIlpombinuieHHble ceTH W HHTepdeiicbl. Moaens OSI: CemuypoBHEBas 3TajlOHHAs
moneab OSI.

5. IIpombinuieHHble ceTd U uHTepdeiichl. MuTepdeiicer RS-485, RS-422 u RS-232:
MIPUHLHUIIB [TOCTPOEHUS; CTAHAAPTHBIE IApaMeTpbl; COMIACOBAHUE JIMHUU C NEPEeJaTYNKOM H
MIPUEMHHUKOM; TOIIOJIOTHUS CETH Ha OCHOBe wuHTepderica RS-485; ycrpaHeHue cocTosiHUS
HEONPEACNEHHOCTH JIMHUM; CKBO3HbIE TOKH; BBIOOp Kalens; pacllupeHHe MpeaesibHbIX
BO3MOXKHOCTEH; mHTEpdeiicel RS-232 u RS-422

6. IIpombinieHHBbIe ceTH U uUHTepdeiicbl. MHTEpdeiic "TokoBas merisa": 1Ba BapraHTa
MIOCTPOEHUS AaHAJIOTOBOM "TOKOBOM METIN": CO BCTPOCHHBIM B MEPEAATYNK UCTOYHUKOM MUTAHUS U
BBIHOCHBIM; ITM(ppoBas "TokoBas metis'";

7. IlpombliuuieHHbIe ceTH U uHTepPeiickl. HART-poTokoI: CyMMUpOBaHUE aHAJIOTOBOTO
u mudposoro curHaina B HART-npotokone; cets Ha ocHoBe HART-mpotokona; aapecanus;
komanabl HART; a3bik onucanus yerporicts DDL; pasnoBuanoctu HART

8. Ipombinuiennsie cetu U uHTepdeiicel. CAN (Controller Area Network): duznueckuii
ypoBeHb; snekTpudeckue coenuHeHuss B cetu CAN; tpancuBep CAN; KaHanbHBIM YPOBEHB;
azpecalldss M JIOCTYNl K IIMHE; JOCTOBEPHOCTh Iepeladd; Iepenaya COOOLICHWI; NMPHUKIATHON
ypoBeHb: CANopen; kommyHukanmoHHass wmojnenb CANopen; 3IeKTpPOHHBIE CHEIHPUKAINH
ycrpoiictB CANopen;

9. IIpombllLieHHbIe ceTH U HHTepgeiichl. Profibus: ¢usnueckuii ypoBeHb; KaHaIbHBIN
ypoBeHb Profibus; xommyHuKannoHHbi nmpodmis DP; nepenaua cooOmenuii; PezepBupoBanue;
Onucanue yCcTponCTB;

10. IpomsbinuieHHbIe ceTH U HHTepgeiicsl. Modbus: ¢uznuecknii ypoBeHb; KaHaJIbHBIN
YPOBEHb; IPUKIAJHON YPOBEHb.

11. ITpombinuieHHble ceTH M MHTep@eiichl. [Ipombimnennsnii Ethernet: OtinunTenbHbie
0COOEHHOCTH; (PU3MYECKUI YpOBEHb,  METOJbl KOJUPOBAHUS; JOCTYH K JIMHUM TEpeiadu;
KOMMYTAaTOpbl; KaHAIbHEIN ypoBeHb; Modbus TCP; Profinet (Profibus + Ethernet)




12. IIpombiuuienHble ceTu U nHTepdeiicol. [Iporokon DCON

BecripoBonabie sokanbHble ceTh: [IpoOieMbl OECTPOBOAHBIX CETeH M IyTH WX PELICHHS,
3aBHCUMOCTD TIOTHOCTH MOIIHOCTH OT PACCTOSHHS;, BIMSHUE MHTEP(EPEHIIUH BOJH; NCTOYHHKH
MoMeX; HIMPOKOTIOIOCHAs Tepeaaya; Borpockl OezomacHoctu; Bluetooth; ZigBee u IEEE 802.15.4;
¢u3nvecknii W KaHAJbHBIA YPOBEHb, CETH C Tomojorueu kiacrepHoro nepema; Wi-Fi u IEEE
802.11; ¢pu3nveckuii U KaHAIBHBIA ypoBeHb; apxutekrypa cetn Wi-Fi; CpaBHeHne OecripoBOIHBIX
ceren

13. TpombiuuieHHble cetn U uHTepdeiichl. CereBoe obopynoBanme: [loBropurenu
untepdeiica;  Konmentparopelr  (xabbr); IIpeoOpazoBarenmu  uwHTEpdeiica;  AapecyeMbie
npeoOpaszoBaren uHTEpdeiica; MexcereBbie NUTIO3LL, [[pyroe cereBoe obopynoBanue; Kadenn ms
IIPOMBILIUICHHBIX CETEN

14. 3amura or momex. Mcrounuku nomex: XapakrepucTtuku nomex; [lomexu u3 ceru
anekTpocHaOxeHus:; MonHust u armocdepHoe snekrpuuectBo; (CTaTHYecKoe dIIEKTPUUYECTBO;
[Tomexu uepe3 KOHIYKTUBHBIE CBSI3U; DJIEKTPOMAarHuTHbIE OMexH; [[pyrue THIIBI TOMEX.

15. 3ammrTa oT mnoMex. 3a3eMJICHHE: OCHOBHBIE TMOHATUA U omnpeneneHus; llenn
3a3eMJICHUS; 3alllMTHOE 3a3eMJIeHHE 3/1aHuii; ABTOHOMHOE 3a3eMJICHHE; 3a3eMIIIoINe
MPOBOAHUKH; MoJienb «3eminy; Buabl 3a3eMiieHuit

16. 3amura ot momex. [IpoBogHBIE KaHANBI Tepenadyd CUTHAIOB: VICTOYHWKHN CUTHaia;
[Tpuemnuku curnana; [Ipuem curnana 3a3emMyIeHHOTO UCTOYHHMKA; [IpuemM curxana He3a3eMIJIEHHBIX
nucTOYHUKOB; [l depennnanbHble KaHAIbI Iepeiaul CUTHaIa;

17. 3ammra ot momex. [lapasuTtHbie cBs3u: Mojienn KOMIIOHEHTOB CHUCTEM aBTOMAaTH3AIIHH;
[Tapa3uTHble KOHTYKTUBHBIE CBSI3U; IHIYKTUBHBIE U €MKOCTHBIE CBA3H;

18. 3ammTa oT momMex. MeTo bl SKpaHUPOBAHUS U 3a3eMJICHHS: [ alTbBAHWYECKU CBSI3aHHBIC
uenu; [aapbBaHMYECKH pa3BsA3aHHBIE LENM; OKpaHbl KaOeneld Ha 2JIEeKTPUYECKUX IMOACTAHIMIX;
DKpaHbl KaOenmel I 3aliuThl OT MOJHUM; MHTennekTyanbHble NaT4vku,; MOHTaXHBIC MIKA(BHI,
PactipenenieHHble  cucTeMbl  ympaBiieHUs;  UyBCTBHUTENbHBIE ~ W3MEPHUTEIBHBIE  LIEIH;
HcnonaurensHoe 000py10BaHKE U TPUBO/IbI; 3a3€MJICHHE Ha B3PbIBOOMACHBIX 00BEKTaxX

19. 3amura ot nomex. ["anpBaHMYECKasT pa3Bs3Ka.

20. 3amuTa oT momex. 3amKTa MPOMBINUICHHBIX ceTe oT MoiHuuU: [lyTh mpoxoxaeHus
HMITYJIbCA MOJIHUY;

21. 3amuTa ot momex. CtaHaapThl ¥ METOBI UCTIBITaHUN 110 DMC

22. 3ammTa ot nomex. Bepudukanus 3azemieHus 1 5KpaHUPOBAHUS

23. UsmepuTenbHble KaHaJbl. OCHOBHbIE IIOHATUS M OIpeleseHus; TOYHOCTS,
paspemiamom@as  CHOCOOHOCTh M IOPOI  YyBCTBUTENBHOCTH; (DYHKIMS  aBTOKOPPEISALMM;
Koappunment xoppensuuu; ToueuHble U MHTEpBaJIbHBIE OLEHKHM HOrpemHocTd; IlorpemHocts
MeToza usmepenuii; [lorpemnocTts nporpamMmmuoro odecrnedenus; JocToBEpHOCTh U3MEPEHUI

24. U3mepuTebHble KaHAJbI. MHOTOKpaTHbIe n3MepeHus: IIoBblIeHHEe TOYUHOCTH IyTeM
YCPEIHEHUs PE3YIIBTAaTOB U3MEpPEHHH; TOUHOCTD U IPOJOIKUTEIBLHOCT U3MEPEHU;

25. UzmepuTeibHble KaHaabl. [luHamuueckue usMmepenus: Teopema KotenbHHKOBa,
QunpTp M JAMHAMHMYECKas MOTPEUIHOCTh; Sinc-QUIBTP B H3MEPUTENIBHBIX MOJIYISAX BBOJA;
AJnacHble YacTOTbI, aHTHATMACHbIE (PUIBTPHI

26. N3meputenbHble KaHaabl. CyMMHpOBaHUE NOTrpEHIHOCTEH u3MepeHuii: McxoaHble
JaHHbIE NI pacueTa; MeToasl CyMMHpPOBaHUsS NorpemHocTedl; CUCTEMAaTHYECKUE MOTPEIIHOCTH;
CnyugaitHele mnorpemHocTeid; JlONMOJHUTENBHBIE NOTPEIIHOCTH; JMHaAMuYeckne MOrpenIHocTy;
HaxosxaeHre HToroBoii NorpemHoCTH

27. NINA-peryasitopbl. Mnentudukanus Mojene IUMHaMUYEeCKUX cucteM: Moaenu
00beKTOB ympaBieHHs; BbiOOp TecToBBIX curHaioB; YacToTHas HAEHTH(QUKALUSA B pEKUME
peneitHoro peryaupoBaHus; HMaeHTuukanus B 3aMKHYTOM M Pa3OMKHYTOM  KOHTYpE;
AnHanuTHueckas UJIeHTU(DUKAIHS;

28. I A-peryasropbl. Knaccuueckuii [TN/[-perynstop: II-perynstop; U-perynstop; [1U-
perymsarop; I11-perymarop; IIUI-perymnstop

29. I d-peryastopsl. Momudukauuu ITHU/[-peryastopo: Perynstop ¢ BecoBbIMHU
ko3¢ dunmenTamMu npu ycraske; Perymarop ¢ dopMmupyromuM (QUIBTpOM Ajs CUrHajla YCTaBKH;



[IpyHUMO pPa3OMKHYTOrO YyHpaBieHMs; Peryastop ¢ BHYTPEHHEM MOJENbI0; ODKBUBAJIEHTHbBIE
npeoOpazoBanus crpykryp [THUJI-perynstopos; I[TU/[-perynsatopbl mjis CHUCTEM C TPAHCIOPTHOM
3a7€PIKKOU

30. IIWJd-peryasitopbl. OcoOeHHOCTH  pealbHBIX  peryiasropoB: [lorpemrHocts
maddepeHunpoBanus W mIym; 3amac yCToMuuMBOCTH M podacTHOCTh; CoKpalmieHue HyJIed u
noJitocoB; besynapHoe nepexiroueHne pexxnMoB peryanpoBanust; Juckpernas ¢popma peryastopa

31. IIMJA-peryasitopsl. Pacuer mapamerpoB: KauecTtBo perymupoBanusi; Bribop
MapaMeTpoB perynaropa; Pydnas HacTpoiika, OCHOBaHHas Ha IpaBuiiax; MeTo1bl ONTUMHU3aLHU

32. IUA-peryasitopbl. ABTOMaTu4ecKasi HacTpoika u amantamnus: OCHOBHBIC PUHITUIIBL;
Tabnuunoe ynpasienue; O030p KOMMEpUYECKHX MPOAYKTOB; [IporpamMmHbIe CpeacTBa HACTPOUKU;
Henapamerpuueckass Mozaenb oObekta ympaieHuss B IIWJ[-perynstopax ¢ aBTOMaTHuecKou
HACTPOMKOMN

33. N d-peryasitopbl. Heuetkast oruka, HEHPOHHBIE CETH W TEHETHYECKHUE ATOPHUTMEI:
Heuerkass normka B IIW/I-perymaropax; MckyccTBeHHbIE HEHpOHHBIE ceTH; [eHeTmyeckue
AJIITOPUTMBI

34. Kourposiepbl Il cHCTeM aBToMaru3auumu. [IporpammmupyeMble JIOTHYECKUE
koHTposuiepsl: Tunsl [TJIK; Apxurexrypa; YcrpoiicTBa cOopa JaHHBIX;

35. Kontposieps! 1js cucteM aBroMaru3anuu. KoMmprorep B cucTeMax aBTOMaTH3aIlum:
Kommnbrorep B kauecTBe KoHTposuiepa; Komnbrorep s obuienus ¢ onepatopom; [IpomblinuieHHbIe
KOMITbIOTEPHI;

36. KouTposiepbl /Uil CHCTEM aBTOMATH3alMH. YCTPOWCTBAa BBOJAA-BBIBOJA: BBOj
aHAJIOTOBBIX CUTHAJIOB; Moynu BBOJIa TOKa W HampsbkeHus; Tepmonapsl. TepmonpeobpazoBarenu
conpoTuBieHus. BbIBO/I aHAOrOBBIX CUTHAJIOB. BBOJ IMCKpPETHBIX CUTHANOB. BBIBOJ TUCKPETHBIX
CUTHaJI0B. Moynu ynpaBlIeHUs JBUKCHUEM

37. ABTOMATHM3aUMsi ONACHBIX NPOMBIILIEHHBIX 00beKkTOB. lckpoOe3omnacHas
aneKTpudeckas uemnb. biaoku mckpozamutel. [IpaBuna npumMeHeHUss UCKpOOE30MACHBIX YCTPOICTB.
dyHKIIMOHATBHAs 0€301TaCHOCTh

38. ABTOMAaTH3aIUsl ONACHBIX NPOMBIILJIEHHBIX 00beKTOB. BpIOOp anmapaTHbIX CpelCTB:
Buasl  omacHeIX — NpOMBINUIEHHBIX — 00bekTOB;  Kiaccudukamuss — B3pbIBOONACHBIX  30H;
Knaccugukanusi B3pbIBOONACHOCTH TEXHOJIOIMUYECKMX OJ0KOB; B3pbIBomokapHas M IoXKapHas
omacHocTh; TpeOoBaHMA K TEXHHUYECKUM YycTpoiicTBaM; MapKUpoBKa B3pbIBO3ALIUILEHHOIO
o0opynoBaHus; MOHTaX B3PbIBOOIIACHOTO TEXHOJIIOTNYECKOTO 000pYI0BaHUS

39. AnnapatHoe pe3epBupoBaHue. OCHOBHBIE NIOHATHS U ompeneneHus. PesepBupoBanue
IJIK u ycTpoiicTB BBOsa-BbIBOAA: OOIIKME MPUHITUIIBI PE3epBUPOBaHUA. MOIyIl BBOJA U TaTYHKHU.
Pe3epBupoBanue Mopayneil BbiBoja. Pe3epBUpoBaHHME MPOLIECCOPHBIX MOAynei; PesepBupoBanue
HCTOYHHMKOB ITUTaHUS

40. AnnapaTHoe pe3epBHpoBaHue. Pe3epBupoBaHHe IpOMBIIICHHBIX cerell: Ceru
Profibus, Modbus, CAN; Cetu Ethernet. PesepBupoBanue OecrnpoBoaHbix cereil. OleHka
HAJE)KHOCTU PE3EPBUPOBAHHBIX CUCTEM

41. IIporpamMHoe oOecnedyeHue. Pa3BuTue NpPOrpaMMHBIX CpPEACTB aBTOMAaTHU3ALUU:
I'padpuueckuit  uHTepdeiic; OTKpBHITOCTH MpOorpaMMHOro  obecneueHus; baspl  JaHHBIX;
OnepannoHHbIE CUCTEMBI PEaIbHOTO BPEMEHH;

42. Ilporpammuoe odecneuenne. OPC cepsep: O630p crangapra OPC; OPC DA cepsep;
OPC HDA cepgep; Cnenndukarus OPC UA

43. IlporpamMHoe obecneyenue. CructeMbl IporpaMMupoBanus Ha s3bikax MOK 61131-3:
S3bIK peneiHO-KOHTAKTHBIX cxeM, LD; Cnucok uncrpykumii, IL; CtpykrypupoBanHblil TekcT, ST;
Juarpammel GpyHKIHOHATBHBIX O10K0B, FBD; ®yHkunonansHble 610ku ctanaaproB MOK 61499 u
MOK 61804; IlocnenoBarenbHble (yHkunoHambHble cxeMbl, SFC; IlporpammnHoe obGecrieueHue
CoDeSys;

44. TlporpammHoe oOecnedyenue. [lomp3oBarensckuit uHTepdeiic, SCADA-nmakersl:
Oynkunu SCADA; CoiictBa SCADA; [IporpamMmmHoe obecrieueHue

3.3 Ouenounoe cpeacrso 1 (siadopaTopHoe 3a1aHus)



OOHoBNeHUS TpPOMMBKUA KomMMmyTtatopa. lIpotokon moxpeiBatomiero aepeBa (STP, RSTP,
MSTP). ArperupoBanus kananos (802.3ad)

VLAN 802.1q9. Accumerpuunsie VLAN. Be3onacHocTs mopToB

OcHoBbl OecrpoBOgHBIX ceTeBbiX TexHosoruii (pexkum AD-HOC). Hacrtpoiika Touku
nocryna (pexxum MHppacTpykrypa)

[TapameTppl NPOMBIILIIIEHHBIX CETEN

DTarnbl )KU3HEHHOTO IHKJIA HU(POBO ceTH

Kpurtepuun KoOHKpeTHOT0 0leHO4HOro cpeactBa (corinacHo [IOJTOXKEHUIO
0 MIPOMEKYTOYHOM aTTecTanuu odyuyawommxess BYuT
10 MpPOrpaMMaM BbICIIero 00pa3oBaHusl — IpOorpaMMamM 0akajaBpuara U nporpaMmmMam
CHenHaJTUTeTA)

[To nToram TecTHpoBaHHS OLIEHKA 3HAHWH OOYJArOIIErocsl MPOU3BOIUTCS B COOTBETCTBHH CO
CIIEIYIOIIUMHU KPUTEPHUSIMHU:

MPaBWIBHBIX 0TBETOB 0-39% — «HEYIOBIETBOPHUTEIHLHOY/«HE 3a4TCHOY,;

MPaBWIBHBIX OTBETOB 40-59% — «yIOBIIETBOPHUTEIBHOY»/«3aUTCHOY;

MPaBHIBHBIX 0TBETOB 60-79% — «XOpOIIO»/«3a4TEHOY;

npaBUILHBIX 0TBETOB 80-100% — «OTIMYHOY»/«3aU4TEHOY.

TeMbl KypCOBBIX padoT

IIpumepHoe conep:kaHue KypcoBOi padoThbl

1. Anaau3 TpadukKa NPpoOMbIILIEHHONH CeTH Pa3IHYHBIX CETEBBIX TEXHOJIOTHIA.
[IpumepHoe conepxanue:

CpaBHUTENIBHBIN aHATIU3 XapaKTEPUCTUK CETEBbIX TEXHOIOTUI

Be16op TexHu4ecKkuxX MO3UIMM KOPHOPATUBHOM MarucTpalud Ijs pacyeTa XapaKTepUCTHK
Tpaduka

O6ocHOBaHNE BHIOOpA CETEBON TEXHOJIOTUU

2. Pa3pa6orka ajropurmMa o0padoTKH MOCTYNAIIIUX JTAHHBIX.

IIpumepnoe cooeporcanue:

Amnanu3 TpeboBaHMI opraHu3auy Mo NHOPMAITMOHHOMY TpaduKy

Onucanue paboThl aaroputMa 00pabOTKH MOCTYNAIOIIUX JTaHHBIX

Pacuer xapakrepuctuk nHGOPMALIMOHHOTO Tpaduka

TexHuuyeckue MO3UIUHU MOTYYEHHOTO AITOPUTMA

3. IlpoexkTupoBaHNe NPOMBILLJIEHHOI CeTH.

Ilpumepnoe cooepoicanue:

[TpuHIMIBI TPOEKTUPOBAHUS TPOMBIIIUIEHHOH CeTH

Br160p ceTeBbIX MIAOJOHOB U pacueT XapaKTepUCTUK TpaduKka MPOMBIIUICHHON ceTH
TexHuueckue Mo3uIuu TPOMBIILIEHHON CETH

4. Auanu3 padoTbl NPOTOKOJI0B MAPHIPYTH3alUH B POMBILJIEHHBIX CETSX.
Ipumepnoe cooeporcanue:

CpaBHUTENBHBIN aHATU3 PabOTHI ATOPUTMOB MapUIPYTU3AIUH

Pacuer BpeMeHHBIX XapaKkTEepUCTUK 00pabOTKH HHDOPMAIIMOHHOTO TpadurKa
O6ocHOBaHuE BBIOOpA MPOTOKOJIA MAPIIPYTU3AIIUN

5. TIporpammupoBaHue ceTeBbIX NPHUJI0KEHU A1 AAMUHUCTPUPOBAHHUS CETH.
IIpumepnoe cooepoicanue:

Onucanue QyHKIUN aIMUHUCTPATOPA CETH

Onucanue TpebOBaHUM CETH



Pazpabotka anroputma QyHKIUN aIMUHUCTPUPOBAHUSA C YIETOM TPEOOBAaHHI CETH
ABTOMaTu3aIys pa3pabOTaHHOTO aIrOpUTMa

6. Hacrpoiika NnpoTOK0JI0B MapIIPYTH3ALNHU

IIpumepnoe cooeporcanue:

Br160p mpoToKoia MapmpyTU3auuy s MPEeIoKEHHOTO BApHAHTA CETH
Ornpenenenue KpUTUYHOTO MapuIpyTa

PacueT cHMKEHUSI CKOPOCTH MOJIB30BATENBCKOTO TpaduKa sl KpUTHIHOTO MapIpyTa
OneHKka CHMXKEHHS CKOPOCTH IIOJIb30BATENBCKOTO TpaduKa TpU YCIOBUU — PabOTHI
IIMPOKOBEIATEIBHOTO TpadrKa U OTKa3a y3JI0B MAPIIPYTH3AUA

Pacnpenenenue agpecHOTO MPOCTPAHCTBA U HACTPOHKA HEOOXOAMMOTO JIeMOHA
PesynbrHpytomirie BO3MOXXHOCTH CETEBBIX HACTPOEK M Ka9€CTBO 0OCTY)KUBAHUS

Tema kypcoBoil paboThl, 3aKperieHHas 332 KOHKPETHBIM CTYJIEHTOM, YTBEPKIAETCs TPUKa30M
pEeKTOpa B Havayle ceMecTpa.

TecTbl

Tecter ACT ycranosiiensl B LlenTpe TectupoBanus no aapecy benopycckas 16, ayn 104
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