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Pabouast mporpamma IlpombinieHHble ceTH coctaBieHa ¢ TpeboBanusimu OI'OC,
BO, OIIOII mno wHampaBnenuto mnoxaroroBku 09.03.01 HWudopmaruka wu
BBIUMCIIUTEIbHAS TEXHUKAa (YpOBEHb BBICIIEr0 OOpa3oBaHusA: OakalaBpuar) u
y4eOHOro IiaHa.

Ono6peno YueOHO-MEeTOAMYECKUM COBETOM By3a
npotokon Ne 4/25 ot 24.04.2025r

[Ipencenarens YMC

k.n.H. I.1. MypraeBa



1. HIEPEYEHD PE3YJIbTATOB OBYUYEHMUSA 11O JMCIIUITJIMHE

B pesynprare OCBOEHHS AUCHUILIUHBI y OOYYaIOIIUXCSA JOJDKHBI OBITH C(HOPMHUPOBAHBI
caeayromuye oonenpodecCHOHAIbHBIC KOMIIETCHIIMHA B MPO(eCcCHOHATbHBIC KOMIETCHITNH:

HaunmenoBanne KOMIIETEHIIUNA Ko xomnereHmm

AJIMUHHCTPUPOBAHHE CETEBOU TOACUCTEMbI HHPOKOMMYHHUKAITUOHHOMN I1K-2

CUCTCMbI OpIraHMU3alun

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

Jannast ydeOHasi JAMCUMIUIMHA OTHOCUTCS K YacTd, (QOpMHUpYyeMOW ydacTHUKaMU

obpazoBaTenbHbIX oTHOIIEHUH 09.03.01 «MHpOopMaTHKa 1 BEIUNCINUTENIbHAS TEXHUKAY.
B rtabmuue 1 mpencraBieH nepedyeHb KOMIETEHIMH C yKa3aHUEM IEpedHsl TUCIUIUINH,

(hopMUPYIOIINX 3T KOMIETEHIIUU cortacHo yuyebnomy rmiany OITOIT

Tabmmma 1
Kon HaumenoBanue [IpenmecrtByromue ITocnenyromue
KOMIIETEHIINHU | KOMITETCHIIUH, JTUCIATUINHBI, JUCIUTUIMHBI,
dbopmupyeMoii B pamkax | popMHUpYIOIIHIe dbopMupyrolIe yKa3aHHYIO
OCBOCHUS AUCIUILIAHBI YKa3aHHYIO KOMIIETEHIINIO
KOMIIETEHITUIO
I1K-2 AnMMUHUCTpHUpOBaHUE ceTeBO | OmeparnoHHbIe IIpon3BoACTBEHHAS TIPAKTHKA.

MOJICUCTEMBI
MH(POKOMMYHHKALUOHHON

cucremsl Linux u
CUCTEMEI PeallbHOTO

Texunonorudeckas (IPOEKTHO-
TEXHOJIOTHYECKas) MPaKTHKA

CHCTEMbl OpPraHu3aLuH BpEMEHH [IpennumiomMHas npakTuka
Cucremnoe 3amuTa BBITYCKHOM
IporpaMMHOe KBaJIM(PHUKAITMOHHOH paboTHL,
obecrieueHue BKJIIOYas IIOATOTOBKY K
Ceru n MPOIEAYPE 3aTUTHI U
TEIIEKOMMYHUKAIUU IpOLEAYPY 3aLUTHI
3ammra nHGoOpManun
MuxkponpolieccopHbie
CHCTEMBI
[IpoexTupoBanue
BBIYUCIUTEIBHBIX

CHUCTEM U KOMIIJICKCOB

* B KAUECTBE JTala (I)OpMI/IpOBaHI/IH KOMHeTeHHI/Iﬁ HCIOJB3YIOTCA HOMEPA CEMCCTPOB COIJIACHO y‘I€6HOFO mr1a"a OITOII




[lepeyeHpb MIaHUPYEMbIX PE3yJIbTaTOB O0yUYEHHSI, COOTHECEHHBIX C MJIAHUPYEMBIMHU pe3yJibTaTaMu
OCBOEHUSI OCHOBHOM Mpo(heccHoHanbHOM 00pa30BaTeIbHON MPOrpaMMbl HAIIPaBJIEHUS TOATOTOBKH,

NpCACTaBJICH B Ta6n1/1ue:

KOI[ 1 HAUMCHOBAHUC
KOMIICTCHIIM

KOI[ W HAMMCHOBAHHNC HHAHWKATOpAa JOCTHUKCHUA KOMIICTCHIIUN

I1K-2. AaMuHHCTpHpOBaHUE
CETEBON MOJCUCTEMBI
WH(POKOMMYHHKAITUOHHON
CUCTEMBI OpraHU3aIIH

[IK-2.1. AHanu3upyeT npuHUMITE (YHKINOHUPOBAHHUS amlapaTHBIX,
MIPOTPaMMHBIX U IPOrPaMMHO-ANIAPATHBIX CPEICTB CETEBOM MOJICHCTEMBI
WH(POKOMMYHHKAIIMOHHOW CHCTEMbI OpTaHU3aIN

[IK-2.2. TIpoekTupyeT apXUTEKTypy amnmnapaTHbIX, IPOTPaMMHBIX U
IIPOTPaMMHO-aMIAPATHBIX CPEACTB CETEBON MTOACUCTEMBI
NHGOKOMMYHHUKALIMOHHON CUCTEMbI OpraHU3alUN

ITK-2.3. ITpumensier cereBbiec moaenu OSI u IEEE, cTpykTypy U OCHOBHEIE
MPUHLUIBI paboThl ceTn MHTEpHET

I1K-2.4. Vcnonp3yeT o0mmue MPUHITUIEI (DYHKIIMOHUPOBAHKS M PETIIAMEHTHI
MPOBEICHUS MPOPIITAKTHICCKUX PabOT CETEBOM MOJACUCTEMBI
WH(POKOMMYHHKALIMOHHON CHCTEMbI OpraHU3aliN

[IK-2.5. Ucnonb3yeT pa3anyHble METOIbI YIIPABICHUS annapaTHbIMHU,
MIPOrpaMMHBIMHU M POTPaMMHO-aNNapaTHBIMU CPEACTBAMHU CETEBOM
MOJICUCTEMBI HH()OKOMMYHHKAIMOHHOW CHCTEMBI OpTaHU3aI[H

[IK-2.6. Ucnionb3yeT COBpEeMEHHBIE CTAHAAPTHI, HOPMATUBHO-TEXHUUECKYIO
JOKYMEHTALMIO B 00J1aCTH MH(YPOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH IIpU
aJIMUHUCTPUPOBAHUU YCTPOWCTB M IPOTPaMMHOTO 00eCcTIeUeHHUs

[IK-2.7. YyacTByeT B IPOEKTUPOBAHUH, KOHQUTYPUPOBAHUU
IUTAHUPOBAHUY € TPeOyeMOU IPOU3BOAUTENBHOCTHI0 U HEOOXOJUMOM
0€3011acCHOCTBIO CETEBBIX MOJICHCTEM HHPOKOMMYHHKAITMOHHON CHCTEMBI
OpraHu3aluu

[IK-2.8. YyacTByeT B HacTpOWKe, aIMUHUCTPUPOBAHUN, BOCCTAHOBICHUU
pu cOOSAX ammapaTHbIX, MPOTPAMMHBIX M MPOTPaMMHO-aNIapaTHBIX CPEJICTB
CEeTEeBOM MOJCUCTEMbI HHPOKOMMYHHKALIMOHHON CHCTEMbI OpraHU3aIiN
[1K-2.9. Beimonsser popMupoBaHrue JOKYMEHTALHMIO IO paboTe ¢ ceTeBOi
OJICUCTEMOH HH(OKOMMYHHUKALIMOHHON CUCTEMbI OpTaHU3aIMU




3. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

OYHASA ®OPMA OBYYEHUASA

Bua y4eOHoii paGoThl Bcero Cemectp
7
OO0mas TpyA0€MKOCTb 1M CHUILIHHbBI 180 vac 180 vac
53.e. 53.e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 128 128
B ToMm unce:
Jlekuuun 32 32
[TpakTudeckue / ceMUHAPCKUE 3aHATH - -
JlaGoparopHble 3aHATHS 32 32
Koncynbranun - -
CamocrosiTe/ibHasi padoTa (Bcero) 80 80
B mom uucne (eciu ecmv):
Kypcoeoti npoexm / paboma - -
Pacuemno-epagpuueckas paboma - -
Koumponvnas paboma - -
Peghepam / scce / ooknao - -
Unoe 80 80
Buja npoMexkyTouHOii aTTecTannu (3a4eT, IK3aMeH) Dk3ameH (36) Dk3ameH (36)
3AOYHASA ®OPMA OBYUYEHUSA
Buna yueOHoii padoThI Bceero Cemectp
9
OO0mas TpyA0éMKOCTb 1M CUUILTIHHBI 180 vac 180 vac
53.e. 53.e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 16 16
B ToM unce:
Jlexumn 8 8
[IpakTudeckue / ceMUHAPCKUE 3aHATH - -
JlaboparopHble 3aHATHS 8 8
Koncynbranun - -
CamocrosiTesibHast padoTa (Bcero) 128 128
B mom uucne (eciu ecmw):
Kypcoesoti npoexm / paboma - -
Pacuemno-epagpuuecrkas paboma - -
Koumponvnasa paboma - -
Pegepam / scce / doknao - -
HUnoe 128 128
Buja npoMexyTouHOi aTTecTannu (3a4eT, IK3AMEH) Dx3ameH(36) Dx3ameH(36)




4. CTPYKTYPA U COAEP KAHUE NNUCHUIIJIMHbI

4.1. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

OYHASA ®OPMA OBYYEHUA

No KonnuecTBo yacoB Ha
n/m Tena IOpakTUYecKue | jgabopaTtop | caMoCTOsATe
JIEKIUA /ceMuHapcKue HBIE JTBHYIO
3aHATHUS 3aHATHUS paboty
1 Tema 1. Apxurextypa 4 5
ABTOMATU3UPOBAHHOW CHCTEMBI
2 Tema 2. [IpoMBbIIIUIEHHBIE CETH U 4 32 5
uHTEphErChl
3 Tema 3. 3amura oT moMex 4 5
4 Tema 4. I3MepuTeIbHBIC KaHAJIBI 4 5
5 Tema 5. IIWJI-perynsiTopsl 4 6
6 Tema 6. Kortposieps! 11t cuctem 4 6
aBTOMaTH3AIH
7 Tema 7. ABTOMaTH3aIIMA OITACHBIX 4 6
IPOMBINIJICHHBIX 00BEKTOB
8 Tema 8. AnmapaTHoe pe3epBHpPOBaHUE. 4 6
[IporpamMmMHOE 0OECIIEUeHUE
HUTOT'O 32 32 80
3AOYHASA ®OPMA OBYYEHMUSI
Ne KonnuecTBo yacoB Ha
/I Tena MpakTHYeCKHe | JlabopaTop | camMOCTOsTe
JIEKIIUH /ceMuHapcKue HBIE JBHYIO
3aHATHUS 3aHATHUS paboty
1 Tema 1. Apxurexrypa 1 - 15
ABTOMATU3UPOBAHHOW CUCTEMBI
2 Tewma 2. [IpoMBILITIEHHBIE CETH U 1 - 8 15
uHTEphErChl
3 Tema 3. 3amura oT IoMex 1 - 16
4 Tema 4. I3MepuTenbHbIC KaHAIBI 1 - 16
5 Tema 5. IIWJI-perynsiTopsl 1 16
6 Tema 6. Kortposuieps 11t cuctem 1 16
aBTOMAaTH3AIMH
7 Tema 7. ABTOMaTH3aI1Hs OMACHBIX 1 16
IPOMBINIICHHBIX 00BEKTOB
8 Tema 8. AnnmapaTHoe pe3epBHpPOBaHUE. 1 16
[IporpaMmMHOE 0OeCIIeueHUE
HTtoro 8 - 8 126

OYHO-3A0YHASA ®POPMA OBYYEHUA

Buj yueOHoii padoThI

Bcero

Cemectp




Bun yueOHoi1 padoThI Bcero Cemectp

9
OO0mas TpyA0€MKOCTb 1M CHUILTHHBI 180 vac 180 vac
53.e. 53.e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 32 32

B ToM uucie:

Jlexuun 16 16

[IpakTuueckue / ceMuHapCcKue 3aHSATHS - -

JlaGoparopHbie 3aHATHS 16 16
Koncynbranun - -
CamocTosiTesibHasi padoTa (Bcero) 112 112

B mom uucne (eciu ecmw):

Kypcosoii npoexm / paboma - -

Pacuemmno-epaghuueckas paboma - -

Konmponvhas paboma - -
Peghepam / scce / doxnao - -

Hnoe 112 112
Buja npoMexyTouHoi aTTecTalMu (3a4€T, IK3AMEH) Dx3ameH(36) Dx3ameH(36)

4.2. KPATKOE COAEPXAHMUE JIEKIIMOHHOI'O KYPCA

Tema 1. ApXxuTeKTYpa aBTOMATH3UPOBAHHOI CHCTEMBI

Pa3HOBUIHOCTH apXUTEKTyp: aBTOMATH3UPOBAHHOW CHCTEMBI C OJHMM KOMIIBIOTEPOM H
OJIHUM YCTPOMCTBOM BBOJia M BBIBOJA; TPEOOBAHUS K ApPXUTEKTYpE; pPaCIpECIICHHbIE CHCTEMbI
AaBTOMATHU3AIMM;, MOJEIb pACHpeAeieHHONM CHUCTeMbl; MOJENb MPOTPAMMHOTO MPUIIOKEHUS;
ApXUTEKTypa CHUCTEMbl C OOIIeH IIMHOW; MHOTOYPOBHEBAas apXUTEKTypa; YpPOBHHU HEpapXuu
coBpemeHHoil ACY;

[IpuMeHEHHEe WMHTEPHET-TEXHOJIOTHA: TPOOJEMBbI M WX PEIICHHWE; OCHOBHBIC TOHSTHS
TEXHOJIOTHMM  WMHTEpPHETa;  MPUHIUIBl  yOpaBICHUS  4Yepe3  UHTEPHET;  apXUTEKTypa
ABTOMATH3MPOBAHHOW CHCTEMBbI, HCIIOJB3YIOIIECH WHTEPHET, MHKPO BeO-CepBEphI, MPUMEPHI
MIPUMEHEHUS;

[loHsiTie OTKPBITOM CHCTEMBI: CBOMCTBAa OTKPBITBIX CHCTEM; CpEJCTBA JIOCTHKCHUS
OTKPBITOCTH; JOCTOMHCTBA U HEIOCTATKHU;

Tema 2. IIlpoMbllIIeHHBIE CETH U MHTEePPeiich

OOurre cBeeHUs O POMBIIIJICHHBIX CETSAX: ONEePACICHUS U OCHOBHBIEC TOHBITHS

Mogens OSI: CemuypoBHeBas TajnoHHas Mojiens OSI.

Wntepdeiicer  RS-485, RS-422 wu RS-232: npuHmunsl moCTpOeHHs; CTaHIApTHHIE
MapaMeTpsl; COTJaCOBaHUE JIMHUU C TEPeJaTYuKOM M MPUEMHHUKOM; TOIMOJIOTHS CETH Ha OCHOBE
unTepdeiica RS-485; ycrpanenne cocTosiHUS HEONPENEICHHOCTH JIMHUU; CKBO3HBIE TOKH; BBIOOD
KabeJlst; paciIupeHne MpeaebHbIX BO3MOXKHOCTEH; mHTepdeiicel RS-232 u RS-422

Wutepodeiic "ToxoBas netis'": 1Ba BapuaHTa MOCTPOCHUS aHAIOTOBOW "TOKOBOM meTnu': co
BCTPOEHHBIM B ME€peIaTYNK UCTOYHUKOM MUTAHUS U BBIHOCHBIM; I poBas "TOKoBas meTis'";

HART-npoToKo;I: CyMMHpOBaHUE aHAJIOroBOro 1 nugposoro curaaiga B HART-niporokore;
cetb Ha ocHoBe HART-nipoTokomna; anpecanus; komanabl HART; a3bik onucanus yctpoiicts DDL;
pazHoBuanoctd HART



CAN (Controller Area Network): ¢usndeckuil ypoBeHb; 3IEKTPUUECKHE COCIMHEHUS B
cetu CAN; tpancuBep CAN; KaHAJIBHBIN YpPOBEHB; aJpecanus U AOCTYI K IIUHE; JOCTOBEPHOCTH
nepeqayy; nepeaaya cooOUeHni; npukiaaaHoil ypoBeHb: CANopen; KOMMYHHUKAlMOHHAS MOJIENb
CANopen; anektponnble cnerudukauu ycrpoiicts CANopen;

Profibus: ¢usndeckuii ypoBeHb; KaHaJIbHBIH ypoBeHb Profibus; KoMMyHHKaIMOHHBIN
npodmins DP; mepenada coobmienuit; PesepsupoBanue; Onucanue yCTpOHCTB;

Modbus: ¢usnueckuii ypoBeHb; KaHAIbHBIM yPOBEHb; MPUKIIAJIHON YPOBEHb.

[Tpombrinennsiit Ethernet: OTnnyurensHbie 0COOEHHOCTH; (PU3NUECKH YPOBEHB; METOIBI
KOAMPOBAHUS; NOCTYNl K JMHUU TEpellaud; KOMMYTATOphl; KaHalbHBIA ypoBeHb, Modbus TCP;
Profinet (Profibus + Ethernet)

IIporokosn DCON

becnipoBoHbie nokanbHble ceTu: [IpoGieMbl OecripoBOAHBIX CETe M MYTH UX PEIICHHUS;
3aBUCUMOCTh IUIOTHOCTH MOIIHOCTH OT PAacCTOSIHUS; BIMSHUE UHTEPPEPEHIIMU BOJH; UCTOUHUKU
oMeXx; IMPOKOIIOIOCHAs Tiepeaya; Borpockl 6e3onacHocty; Bluetooth; ZigBee u IEEE 802.15.4;
¢u3nyeckuif M KaHaJbHBIM ypOBEHb; CeTH C Tomosnoruel kmactepHoro aepena; Wi-Fi u IEEE
802.11; ¢puznueckuil u KaHaIbHBIA YPOBEHb; apxuTekTypa cetu Wi-Fi; CpaBHeHHe OecripOBOIHBIX
ceren

CereBoe  obOopynoBanue: IloBropurenu  unrepdeiica; Kouuentparopsl  (xabbl);
[IpeobpazoBarenu wuHTEepdeiica; Axapecyemble mnpeoOpazoBaTenu uHTepdelica; MexcereBble
nutio3bl; Jpyroe cereBoe obopynoBanue; Kabenu 1yist mpOMBIIIIEHHBIX CETEH

Tema 3. 3amuTa oT moMex

Hctounuku nmomex: Xapaktepuctuku nomex; [lomexu uz cetu anekrpocHadxenus; MonHus
u atMmocdepHoe snekTpudecTBO; Cratnueckoe anekTpuuecTBo; [lomMexu dvepe3 KOHAYKTHUBHBIC
CBS3U; DJIEKTPOMAarHuTHbIE MOMeXH; Jpyrue TUmbl nomex.

3a3zemJieHrEe: OCHOBHBIE TIOHIATHS U onpeneneHus; Llenu 3azemuenust; 3auTHOE 3a3eMIICHNE
31aHMi; ABTOHOMHOE 3a3€MJICHHE; 3a3eMJIAIOIIME MPOBOJHUKH; Mojenb «3emiin»; Buasl
3a3eMJICHUH

[IpoBonHble KaHanbl nepegaun CUTrHaOB: MctouHuku cur”ana; IlpuemHukun curhana;
[Ipuem curHana 3a3eMJIGHHOTO WCTOYHHWKA; [IpueM curHama He3a3eMJIEHHBIX HCTOYHHUKOB,
Juddepennnanbabie KaHaIbl IEpeauy CUTHATIA;

[TapasutHble cBA3uM: Mojaenn KOMIOHEHTOB CHCTEM aBToMaru3auuu; [lapa3utHbie
KOHJIYKTHUBHbIE CBSI3U; IHIYKTUBHBIE U €EMKOCTHBIE CBSI3U;

Mertoapl SKpaHUPOBAHUS U 3a3eMJICHUs: [ abBaHUYECKH CBSI3aHHBIC 1eNH; [ allbBaHUYECKH
pasBsi3aHHBbIC LIEMU; DJKpaHbl Kabenell Ha SNEKTPUUECKUX MOJCTAHIMIX; DKpaHbl Kabenew s
3amuThl OT MoJHuMW; WuTennekryanbHble natuuku; MoHTaxHble mkadbl; Pacnpenenennbie
CUCTEMBI yrpaBieHus; UyBCTBUTENbHbIE U3MEpUTENbHBIC Lienu; VcrnonHuTenbHoe 000pyA0BaHue U
MIPUBO/IbI; 3a3eMJIEHHE Ha B3PhIBOONACHBIX 00BEKTAX

l"anpBaHM4ecKas pa3Bs3Ka.

3ammTa NPOMBINIJICHHBIX ceTel OT MOJTHUU: [1yTH MpOX0XKIeHNS UMITYJIhCa MOJIHUU;

CrangapThl 1 MeTO/IbI UCTIBITaHUH 110 DMC

Bepudukanus 3a3eMIICHUS U SKPAHUPOBAHHSI

Tema 4. U3mepuTeibHbIe KAHAJBI

OcHOBHbIE MOHATUS M ONpefeNeHus; ToYyHOCTh, paspemiarias CHOCOOHOCTh M TMOPOT
YyBCTBUTENBHOCTH;, (yHKUUS aBTOKOppemsiuuu;, Kosddumuent xoppensuun; TouedHnsle u
WHTEPBAJIbHbIE OLEHKU MOTPEIIHOCTH; [lorpemHocts MeTona wusmepenuid; [lorpemHocTs
MporpaMMHOTO obecrieuenus; JJocCTOBEpHOCTh U3MEPEHUI

MHorokpatable u3MepeHus: [loBbIIIEHME TOYHOCTH IIyTEM YCPEOHEHUS pEe3yJIbTaTOB
n3mepeHnil; TOYHOCT ¥ MPOAOIKUTENBHOCTD H3MEPEHU;

Junamnueckue wusMmepenus: Teopema KotenbHukoBa; @uiubTp W JIUHAMHYECKas
MOTPEUIHOCTh;  Sinc-pUIbTp B  U3MEPUTENBHBIX MOIYJSX BBOJA; AJIMACHBIE YaCTOTHI,
aHTHaMacHble QUIBTPHI



CyMMupoBaHue NOrpemHocTed u3Mmepenuit: Mcxonnble naHHble aig pacuera; MeTromabl
CyMMHUpPOBaHHUs MorpemHocteil; Cucrematudeckne norpemHocTy; CiyyalHble NOTPEIIHOCTEN;
JlononHuTenbHBIE  NOIPEIIHOCTH; JIMHAMUYECKHE MOrpelmHocTH; HaxoxkzaeHue HUTOroBoi
MTOTPEITHOCTH

Tema S. IIM/I-peryasitopbl

Wnentudukanus Moaenel TMHAMAYECKUX cucTeM: Mozenn o0beKTOB yrpasieHus; Beioop
TECTOBBIX CHTHajJOB; YacToTHas WIACHTHU(PUKALUS B PEXKUME pPEIEeHHOro peryJupoBaHus;
Wnentudukaiys B 3aMKHYTOM M Pa30MKHYTOM KOHTYpe; AHAIUTHYECKask UACHTH(PHUKALINS;

Kimaccnueckuit [T/ -perynsatop: Il-perymarop; HW-perynstop; IIH-perymstop; II1-
peryisarop; I 1-peryisarop

Monudukauuu [TN/I-perynstopos: Perynarop ¢ BecoBsiMu KO3 GUIIUEHTaAMU NIPU YCTaBKE;
Perynarop ¢ ¢opmupyromum GWIBTPOM A CHUrHajla ycTaBKd; [IpUHIMI pa3oOMKHYTOTO
ynpasieHus; Perynstop ¢ BHYTpeHHeH Mojenbio; DKBHUBAJEHTHBIE MpeoOpa3oBaHUsl CTPYKTYP
I[N /I-perynsropos; IIHN/I-perynsaropsl 1uisi CUCTEM C TPAHCIIOPTHOU 3a1EPKKOU

OcoOeHHOCTH peanbHBIX perynsaTopoB: [lorpemnocts nuddepenupoBanus u mym; 3amnac
ycroituuBoctd M pobactHOcTh; CokpalleHue Hyled U IMOoocoB; besynapHoe mnepexitoyeHue
pexxuMOB perynupoBanus; luckpernas popma perymnsropa

Pacuer mapamerpoB: KauecTBo perynupoBanusi; Beibop mapameTrpoB perynstopa; Pyunas
HACTpOKa, OCHOBAHHAS Ha MpaBWiIax; MeToabl ONTUMHU3ALNN

ABTOMaTH4ecKas HacTpoiika u anantauus: OCHOBHbIE NPUHLHUIIBL, TabMu4HOE YIIPaBICHUE;
O630p koMMepueckux mpoaykToB; I[IporpamMmmubie cpencTBa HacTpoiku; Hemapamerpuueckas
MoJienb 00bekTa ynpasinenus B [IN]I-perynsTopax ¢ aBTOMaTH4ECKOM HaCTPOUKOM

Heuerkas noruka, HEMpOHHBIE CETH U TeHETHYECKue anroputmsel: Hederkas noruka B [T /1-
peryisaropax; McKyCCTBEHHbIE HEUPOHHBIE CETH; [ eHeTUYECKHE alIrOPUTMBI

Tema 6. KonTpoJiepsl 1Jisi CHCTeM aBTOMATH3ALHH

[Iporpammupyemsblie nornuyeckue KoHTposutepsl: Tumbl ITJIK; Apxutektypa; YcrpoicTBa
cbopa JTaHHBIX;

Komnberorep B cucremax asroMaru3anuu: KoOMIBIOTED B KadecTBE KOHTPOJLIEPA;
KomnbroTep u1st 0011enus ¢ onepatopoM; IIpoMbliieHHbIe KOMITBIOTEPHI;

YcerpoiictBa BBOJA-BBIBOJA: BBOJ aHANOroBBIX CHrHaioB; Mopayian BBOJa TOKA M
HanpsbkeHus; Tepmomapbsl. TepmornpeoOpa3zoBaTenn CONPOTUBIEHHUS. BbIBOI — aHAIOrOBBIX
CUTHAJIOB. BBOJ IUCKPETHBIX CUTHAJIOB. BBIBOX IHCKPETHBIX CUTHAIOB. MOIyJM YIIpaBiIE€HUs
JBUKECHUEM

Tema 7. ABTOMaTH3anMsl ONACHBIX NPOMBILIJICHHBIX 00bEKTOB

NckpobesomnacHas 3aeKTpudecKas 1erb

bioku nckpo3amuTsl

[IpaBuiia npuMeHeHNs: HCKPOOE30NacHbIX YCTPOHCTB

@yHKIMOHANbHAs 0€30IacCHOCTh

Bri6op anmapaTHBIX cpeAcTB: Buabl omacHBIX MPOMBIIIICHHBIX 00beKTOB; Kiaccupukarms
B3pBIBOONACHBIX  30H;  Kilaccudukanus  B3pbIBOONACHOCTH  TEXHOJIOTMYECKUX  OJIOKOB;
B3pbiBonoxkapHas M MoOXapHas ONAacHOCTh; TpeOoBaHUS K TEXHUYECKUM YCTPOHCTBaM;
MapkupoBKa B3pbIBO3ALIUILEHHOIO 000py/J0BaHus; MOHTaXX B3pBIBOOIIACHOIO TEXHOJIOIMUYECKOTO
00opyI0BaHUS

Tema 8. AnnapatHoe pesepBupoBanue. [Iporpammuoe odecnieuenue

OCHOBHbIE TIOHSATHUS U OIPEICICHHUS

PesepsupoBanue I1JIK u ycrpoiictB BBOAa-BbIBOJa: OOIIME MPUHIMIIE pPE3EPBUPOBAHUSI.
Monynu BBOJa u natuuku. PesepBupoBanHue mMojyieil BeiBoja. PesepBupoBaHHE MPOIIECCOPHBIX
Mojynel; Pe3epBrupoBaHue HCTOYHUKOB MATAHUS

PesepBupoBanue mpombinuieHHBIX cereil: Cetu Profibus, Modbus, CAN; Cetu Ethernet.



PesepBupoBanme 6ECIpOBOIHBIX CETEH.

OrneHka Ha/IeXKHOCTH PE3EPBUPOBAHHBIX CHCTEM

Pa3Butue nporpaMMHBIX CpeJCTB aBToMaTtu3zauuu: I'paduueckuii nntepdeiic; OTKpHITOCTH
porpaMMHOTo obecnieuenust; bassl qanHbIx; OnepaioHHbIE CUCTEMBI PEAILHOTO BPEMEHU;

OPC cepsep: 0O630p crangapta OPC; OPC DA cepsep; OPC HDA cepsep; Cnenudukarus
OPC UA

Cucremsl nnporpammupoBaHus Ha s3bikax MOK 61131-3: 31k peneiiHO-KOHTaKTHBIX CXEM,
LD; Cnoucok unctpykuuii, IL; CtpykrypupoBanubiii Tekct, ST; Juarpammbsl (QpyHKIIMOHAIBHBIX
6mokoB, FBD; ®ynkuuonansuele Onoku crapaaproB  MOK 61499 u MDK  61804;
[TocnenoBarenvubie hyHKIMOHATBHBIE cXeMbl, SFC; [Iporpammuoe obecnieuenne CoDeSys;

[Tonw3oBarensckuit uuTepdeiic, SCADA-nakersl: @ynkuun SCADA; CgoiictBa SCADA;
[IporpammHoe obecrieueHue

4.3. TEMATHKA JABOPATOPHBIX 3AHSATUM

1. OGHOBneHMs NPOIIMBKH KommyTatopa. IIporokon mokpsiBatomero zaepeBa (STP, RSTP,
MSTP). ArperupoBanus kananos (802.3ad)

2. VLAN 802.1q. Accumerpuunbie VLAN. be3onacHocTs NOpTOB

3. OcHoBbI 6ecnipoBOJHBIX ceTeBbIX TexHosorui (pexxum AD-HOC). Hactpoiika Touku aoctymna
(pexxum UudpactpykTypa)

4. IlapameTpbl IPOMBIILUICHHBIX CETEHN

5. Dranbl )KMU3HEHHOTO IIUKJIa IUPPOBON ceTn

5. IIEPEYEHb YYEBHO-METOJAUYECKOI'O OBECHEYEHMWSI JJI51
CAMOCTOATEJBHOU PABOTHI OBYUYAIOLIIUXCSA

*B JIAHHBIM ITYHKT BHECEHBI U3MEHEHW I OSHOBJIEHHOM JINTEPATYPhI

5.1 OcHoBHasi JuTEpaTypa

CaxneB, A.M.  MukponpoueccopHble CHCTEMBI:  IUPPOBBIE  YCTpoilcTBa U
MHUKPOTPOIIECCOPHI : YUEOHHUK JUIsl CpeHero npodeccuoHanbHoro oopasonanus / A. M. CaxxHeB. —
3-e wum3a., mepepab. u gon.— Mocksa: MznarensctBo FOpaiit, 2025.— 148 c.—

(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-18601-7. — TekcT : 3MeKTpOHHBIA //
Oo6pazoBarenbHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/566725

CaxneB, A.M. IudpoBrie ycTpoicTBAa W MHMKPOIPOLECCOPHI : Y4EOHUK Jisi BY30B /
A. M. CaxneB. — 3-e wu3a., mepepad. u gom. — Mocksa: M3garensctBo [Opaiit, 2025. —
148 c. — (Beicmiee obpaszoBanue). — ISBN 978-5-534-18602-4. — Tekcr : 2JI€KTpOHHBIN //
Oo6pazoBarenbHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562949.

Hooxwunos, O. [I. Apxurekrypa 9BM 1 BBIUHUCIUTEIBHBIX CUCTEM : YUEOHUK AJIs BY30B /
O. II. HoBoxunos. — 2-e¢ wu3n., ucnp. u jomn. — Mocksa : MznatensctBo IOpaiit, 2025. —
505 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-20365-3. — TekcT : 3MeKTpOHHBIN //
Oo6pazoBarenbHas maatdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568920

5.2 JlonosiHMTEIbHAS JIUTEpPaTypa

TexHu4ecknue cpe/cTBa aBTOMATU3AIMK W YIPABIEHUS . YUeOHUK I BY30B / Toj oOmiei
penakmueit O. C. KonmocoBa. — Mocksa : MznatensctBo FOpaiit, 2025. — 331 c. — (Bricmiee
obOpazoBanmne). — I[SBN 978-5-534-19350-3. — Tekcr : snektponHblii // OOpa3zoBarenbHas
mwiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/560599.

Hooxwunos, O. I1. Apxurexktypa 9BM U BBIUNCINTENBHBIX CUCTEM : YIEOHHK JJIsT BY30B /
O. II. HoBoxunoB. — 2-e¢ u3a., ucnp. u jgom. — Mocksa : MzgarensctBo HOpaiit, 2025. —
505 ¢c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-20365-3. — Tekct : 3IeKTPOHHBIA //
ObpasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568920



5.3. Pecypchl nHGOPMAIITHOHHO-KOMMYHMKAIMOHHOM ceTn « UHTEepHeT)

Anpec UHTepHeT pecypca Haszeanue NHTepHeT pecypca Pexxum nocrtymna
o WnaTepHeT-yHUBEpCHUTET HHOPMAITHOHHBIX .
http://intuit.ru/ pHety P fb pmart CBOOOIHBIN
TEXHOJIOTHI
. Caiit xxypHana « BeCTHUK KOMITBIOTEPHBIX .
http://vkit.ru/ yp Vp CB0OOIHBIN
Y UH(POPMAIIMOHHBIX TEXHOJIOT U
CBoOonHast o0meaocTynHas
http://ru.wikipedia.org/. MYJIbTUSI3bIYHAS YHUBEpCAIbHasl HHTEPHET- CBoOOTHBIN
SHIIUKIIOTIETUS

6. METOANYECKHUE YKA3ZAHUA I OBYUYAIOIIINXCA

Hucuunnuna «IIpoMblllieHHbIe ceTH» H3ydaeTcs B TedeHHe OJHOro cemecrtpa. Ilpu
IUIAHUPOBAaHMM ¥ OpPraHM3allMd BPEMEHH, HEOOXOAMMOro Ha H3ydeHHe OOydarommMmcs
JUCHUIUTMHBL, HEOOXOIUMO MPHUIEP)KUBATHCS CIACAYIOUINX PEKOMEHIAIUH.

B mepuox Mexay ceccusMH CTYACHTHI JOJDKHBI BECTH KOHCIEKT JIeKIUH, H3ydaTh
TEOPETUYECKH MaTepuaa B COOTBETCTBUU C MPOrpaMMOIl Kypca, BBIMOJHATH IPEAI0KEHHBIE
MperoiaBaTesieM 3aJaHus Il CaMOCTOSITeTIbHON paboThl, TOTOBUTHCS K c/ade 3adeTa M HK3aMeHa,
npopabatbiBasi HEOOXOIUMBIM MaTepuall COrJIACHO MEPEYHIO BOIIPOCOB IS TIOJTOTOBKHU K 3a4eTy U
9K3aMEeHY U CIIUCKY PEKOMEHI0BaHHOM JINTEPaTYPHI.

BrimonHenune 1abopaTopHbIX pabOT OTHOCUTCS K YMCITY 00s3aTeNIbHBIX BUIOB padoT. Ilepen
BBITIOJIHEHUEM pabOTHl HEOOXOAUMO BHHUMATEIBHO O3HAKOMHUTBCS C TEOPETHUECKUM MaTepHAIIOM,
MIpe/ICTaBJICHHBIM B METOJIMYECKUX YKa3aHMUSX K COOTBETCTBYIOIIEH jmaboparopHoit pabore. [lpu
HEOOXOUMOCTH MOXXHO BOCIIOJIB30BATHCS PEKOMEHIYEeMOW JHUTepaTypoi. B Xone BBINOIHEHUS
paboThl HEOOXOIUMO PYKOBOJICTBOBATHCS TMOPSAKOM BBITIOJIHEHHS JabopaTopHO paboOThl U
yKa3aHMsIMH TpernojaBaTessi, PU 3TOM JOJDKHBI COOMIONAThCS MpaBHia TEXHUKH OE30MacHOCTH.
Pe3ynbpTaToM BhINONHEHUS PaOOTHI SIBISETCA OTYET, KOTOPBIA AOKEH OBITh aKKypaTHO O(pOpMIIEH
U BBITIOJTHEH B COOTBETCTBUH C TPEOOBAaHUSIMHM, IPUBEACHHBIMU B METOIMYECKUX YKA3aHUSX.

B ykazanHoe mnpenonaBareneM BpeMs oOOydaromluecs 3allMIIaloT OTYEeThl. 3aluTa
MIPOBOJIUTCS B BHJIE COOECEOBAHUS IO KOHTPOJBHBIM BOIPOCAM, NMPHUBEIECHHBIM B METOAMYECKHX
ykazanusax. Kpome Toro, mpenogaBaTesib MOKET 33J1aBaTh JOMOJHUTENIbHbBIE BOIIPOCHI, Kacaroluecs
pe3yJabTaTOB 3KCIIEPHUMEHTA, BBIBOJIOB [0 pe3ysbTaTaM OMNBITOB U T.M. K mpomexyTodHOM
aTTECTallMU JIOMYCKAIOTCS OOydYarolnuecsi, BBITIOJIHUBINNE BCE JIa0OpaTOpHBIE paboOThl W
3alIUTUBLIMNE OTYEThl MO HUM. lIpum HaaMuuM 3aJ0JDKEHHOCTH IO J1a0opaTOpHBIM paboTam, MO
COTJIACOBAHUIO C MpErnoiaBaTeieM, BO3MOXKHA 3aMeHa paboThl 1O BHIIOJHEHUIO OTUETa Ha pedepar
10 TEME COOTBETCTBYIOIIETO JIAOOPATOPHOTO 3aHATHS C TIOCIEAYIOLIECH ero 3aIuTOMN.

B nocnennem cemectpe n3ydeHus: JUCHUILIMHBL y4€OHBIM IJIAHOM IIPEAYCMOTPEH KypCOBOM
npoekT. Ilpu nomyuenun 3aganusi, HEOOXOAUMO BHHUMATEIBHO C HUM O3HAKOMUTHCS U, B Cilydae
BO3HHMKHOBEHHS BOIIPOCOB, 33JaTh UX Hpernojaasarento. PerynspHoe mocerieHne KOHCYJIbTalH,
BHUMATEJIbHOE U3yYCHHE METOJUUYECKUX YKa3aHUIl K BBINOJHEHHIO KYpCOBOTO MPOEKTa, a TaK Ke
cTporoe coOmtofieHrne rpaduka BBITIOJHEHHUS MPOEKTa MO3BOJUT M30€KaTh HEHYXKHBIX MPOOJIEM.
OreHka 3a KypcOBOW MPOEKT BBICTABIISIETCS MO PE3yJIbTaTaM €ro 3allUThI.

B Teuenme cemecTpa W BO BpeMsl CECCHM OCHOBHBIM BHJIOM TIOATOTOBKH SIBIISTFOTCS
caMoCTOsITeNIbHbIe 3aHATHs. OHU BKJIIOYAIOT B ce0s H3ydyeHHE BOIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITeNIbHOE U3yueHHe, OQOpMIIEHHE OTYETOB MO JIabopaTOpHBIM paboTaMm, KypcoBOe
MIPOEKTHUPOBAHHUE, & TaK K€ MOATOTOBKY K MIPOMEXKYTOYHOH aTTeCTallul

Cucrtematudeckass pabora B COOTBETCTBHH C TIPOTPAMMOW UCIMIUIMHBI — YCIOBHUE
YCIIEIIHOTO OCBOEHUS MaTepuaia.

MCTOI[I/I‘ICCKI/IC PEKOMEHIAUA 110 oﬁyqumo JIMII ¢ OTPAHUYCHHBIMHA
BO3MOKHOCTAMH 310POBbSI U HHBAJIUIAO0B



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

OcBoeHue AUCHUIIMHBI OOYYaIOMIMMUCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
MOXXET OBITh OPraHM30BAaHO KaK COBMECTHO C JPYIMMH OOYyYaroIIMMHCS, TaK M B OTJEJIbHBIX
rpynmnax. [Ipeanomnaratorcs crienuanbHble YCIOBUS A1 OTy4YeHUs: 00pa30BaHUs 00YYarOIUMHUCS ¢
OTrpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI.

[Ipodeccopcko-negarorn4eckuif  cocTaB 3HAKOMHUTCS C  TICHXOJIOTr0-(pHU3UOIOrMUECKUMHU
OCOOEHHOCTSIMU 00YYaroIIMXCSl UHBAUAOB M JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS,
WHAWBUIYAIbHBIMM  [pOrpaMMaMy  peadMIuTalMy  MHBaNUAOB  (mpu  Hamuuuu). llpum
HEOOXOUMOCTH OCYUIECTBIIIETCS JOMOJIHUTENbHASL TMOJJEpP)KKA TPENoJaBaHUus ThIOTOPAMH,
MICUXOJIOTaMH, COLMAIBHBIMU pa0OTHUKAMHM, POILIEAITMMH MOATOTOBKY aCCUCTEHTaMH.

B cooTtBercTBHM ¢ MeTOaMYecKUMH peKoMeHmanusMu MuHoOpHayku P® (ytB. 8 ampesns
2014 r. N AK-44/058H) B Kypce Hpearoiaraercs HCIOIb30BaTh COLHUAIBHO-aKTUBHBIE U
pedeKCuBHbIE METOAbl OO0YyYEeHMs, TEXHOJOTHMU COIMOKYJIbTYPHOH peadbuIuTallid C IIEJIbIO
OKa3aHUs INOMOLIM B YCTAaHOBJIEHMM IIOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHUH C ApYyTUMU
CTYJEHTaMH, CO3JaHUU KOM(POPTHOTO ICUXOJIOTHYECKOro KiIMMaTa B CTYJIEHYECKOW TpyTIie.
ITon6op u pa3paboTKa yueOHbIX MaTE€pHUaIOB MPOU3BOIATCA C YYETOM IPEJOCTABICHUS MaTepuaa
B pa3IU4YHbIX (QopMax: ayAHalbHOM, BU3yallbHOM, C MCIOJIB30BAHUEM CIIELUAIbHBIX TEXHUYECKUX
CpeACTB U MH()OPMAITMOHHBIX CUCTEM.

Meauamarepuasibl  Takke Cl€JyeT HCHOJb30BaTh U QJaNTUPOBAThb C  Y4YETOM
WHAUBUAYATbHBIX 0coOeHHOCTel o0yuenus mi ¢ OB3.

OcBoenne aucuumiuHel aunamu ¢ OB3 ocymiecTBisieTcss ¢ UCHOJIb30BAaHUEM CPEICTB
o0yueHus O0OLIEr0 M  CIEUUAJBHOIO Ha3HAueHUs (MEePCOHAIBHOTO U KOJUJICKTUBHOI'O
WCIIOJIb30BaHusA). MarepuanbHO-TEXHHUYECKOe OOecleueHue IMpeaycMaTpUBaeT MpHUCIOCOOIeHNE
aynuTopuil K Hy»xaam aun ¢ OB3.

®dopma npoBeACHUs aTTECTAlUU AJI CTYJEHTOB-WHBAJIUI0B YCTAHABIUBAETCS C Y4ETOM
WHAMBUYAIbHBIX Ncuxopusndyeckux ocobenHocreil. s crynenroB ¢ OB3 npexycmarpuBaercs
JocTynHast popma npeaocTaBiIeHUs 3a/1aHui OLIEHOYHBIX CPEJICTB, @ UMEHHO:

® B MEYATHOW WM 3JEKTPOHHOH (hopMme (i JIMI ¢ HAPYLIECHUSIMU ONOPHO-ABUraTEeIbHOIO
amnmapara);

® B eyaTHOH GopMe WM MEKTPOHHOU (hopMe C YyBEINYEHHBIM HIPUPTOM U KOHTPACTHOCTHIO
(175 ML ¢ HAPYILIEHUSIMU CIIyXa, PeYH, 3pEHHUs);

®  METOJIOM YTEHHUS aCCUCTEHTOM 3aJaHMsl BCIyX (AJIs JIUI] C HApyILEHUSIMUA 3pEHHUS).

CryneHTaM ¢ MHBQJIWJHOCTBIO YBEJIMYHMBACTCSI BpPEMsl Ha IMOATOTOBKY OTBETOB Ha
KOHTpOJIbHBIE BOMpOChl. JIJis Takux CTYyAEHTOB IpelycMaTpuUBaeTcst JAOCTymHas Qopma
MIPEI0CTABJICHUS] OTBETOB Ha 33JaHUs, & UMEHHO:

® [HMCbMEHHO Ha OymMare Wiu HabOpoM OTBETOB Ha KOMIIbIOTEpE (IJIs JIHIl C HapyLICHUSAMHU
clIyxa, peun);

® BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTa (AJIS1 JIMLL
C HapyILIEHUSIMHU OTIOPHO-/IBUTaTEJILHOTO anapara);

®  YCTHO (JUIs JIMII C HAPYLIEHUSIMU 3PEHUS, OTIOPHO-/IBUTATEILHOTO allnapaTa).

[Ipu HeoOXomuMOCTH I OOYyYaromUXCS C WHBAJIMIHOCTHIO TPOLEAYpa OLCHUBAHHS
pe3yabTaTOB 00YUYEHUSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

7. NTEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
INPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMAIIMOHHBIX
CITPABOYHbIX CUCTEM

[lpn mpoBepeHHWe 3aHATHH 1O JUCHUILIMHE HCIIOIB3YIOTCS CIEAYIOIINE IMPOTrpaMMHBIE
MIPOAYKTHI:
1. Linux (cBo6omuoe I10)
2. Windows (11 akaIeMU4eCKUX OpraHu3anusx, JuneH3us Microsoft Imagine (panee
MSDN AA, Dream Spark);



3. FileZilla FTP Client (cBo60gHOE€ MHOTOSI3BIYHBIA FTP — KITMEHT ¢ OTKPBITHIM UCXOAHBIM
KOJIOM);
4. Google Chrome (cBo6oanoe I10).

8. HEOBXOJINMASA MATEPUAJIBHO-TEXHUYECKAS BA3A

O6opynoBaHue JEKIIMOHHBIX ayIUTOPUH:

Ayn. Bb-504: Tlepedenbp ocHOBHOro oOopymoBaHus: - oducHas meOenb Ha 20 Mecr,
JEMOHCTpPAIIMOHHOE 000pyaoBaHue: skpaH — 1 mT.; mpoektop — 1 mmr.; [IK — 9 mT. ¢ noctynom B
Nurtepuer u SUOC.

Ayna. b-604: odpucHas mebenp Ha 20 MeCT, IeMOHCTpPAIlMOHHOE 00OpyAOBaHHE: IKpaH — 1
wrt.; npoekrop — 1 mr.; 9 IIK ¢ nocrynom B Untepuer u SUOC.

Ayn. b-609: Ilepeuennr obopynoBanus: oducHas mebens Ha 20 mect, 9 IIK ¢ goctymom B
WNurtepuer u DUOC, nemMoHCTpaloOHHOE O0OpyIOBaHHE: MPOEKTOp — | IT.; dKpaH, JOCKa
ydeHudeckas, paboyee MeCTO Mpeno1aBaTes.

O6opynoBaHue ayTUTOPUI s TaOOpaTOPHBIX 3aHATHH: ayd. b-604:

oducnas mebdens Ha 20 MecT, IEMOHCTPALIMOHHOE 000pYyI0OBaHUE: FKpaH — | IIT.; IPOEKTOP
— 1 wr.; 9 TIK ¢ nocrynom B MuTeprer u SUOC

YuebHo-1abopaTopHbiii  komiuieke «KoprmopatuBHble kommnbioTepHblie cetn» (FOYpl'Y-
HITN «YuebHasi TeXHUKA U TeXHOJIOTUW», Yensounck, 2011, Ne5)

KomrmiekT kommyTanronHoro ooopynoanusi D-Link.

O6opynoBaHue ayIuTOPUI JUIsI CAMOCTOSTENIbHON paboTsl: untanpHbid 3a1 HTh: 5 TIK ¢
noctryrnom B UHTepHeT; ayn. b-609: opucnas medens Ha 20 mect, 9 IIK ¢ noctynom B MHTEpHET M
OUOC, paeMoHCTpalMOHHOE O0OpyAOBaHWE: MPOEKTOp — | MIT.; 9KpaH, [OCKa YYCHHUYECKas,
paboyee MecTO MpenoiaBaTes.

Pa3padoTuuk:
Kadeapa UuCyY K.T.H., IOLEHT H.O.Kypanaecosa

(mecmo pabomut) (3anumaemas OOJICHOCHb) (uHuyuansl, pamunus)
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1 [lepeyeHb KOMIIETEHIIUI ¢ YKa3aHHEM 3TaNoOB UX ()OPMUPOBAHUS B MPOLECCE OCBOEHUSA
0o0pa3oBaTeIbLHON NPOrPaMMbI

OrneHOYHBIE CPEJICTBA pa3pa0dOTaHBI IS OIIEHKH MPOQEeCCHOHATBHBIX KoMrteTeH it [TK-2.
1. INJIAHUPYEMBIE PE3YJBTATHBI ObYUYEHUA IO JUCHUIIVIMHE

[Tmanupyemble pe3yibTaThl OCBOCHHUS OCHOBHOW MpO(eCcCHOHAIBHOW 00pa3oBaTeIbHON
nporpaMmsbl (OITOIT) — koMreTeHITUN 00YyYarOIIMXCS OMPENEsIOTCS TPEOOBaHUSIMHU CTaHIapTa 1O
HaIpaBJICHUIO TOJTOTOBKH (CIENHMATBHOCTH) W (OPMHUPYIOTCSI B COOTBETCTBUM C MATPHIICH
kommeteHuit OITOIT (Tabnuma 2)

[Tnaaupyembie pe3yiabTaThl O0OyUeHUS MO JUCIHIUTNHE — 3HAHUS, YMCHUS, HABBIKU U (WJIH)
OTIBIT JESATENbHOCTH, XapaKTepU3yIOLue dTanbl (OPMUPOBAHUS KOMIIETEHIIUN U 00eCceunBarone
JOCTHXKECHHE TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS 00pa30BAaTEIBHONU MPOTrpaMMbl, (OPMUPYIOTCS
B COOTBETCTBUHU ¢ kKapTaMu komrieteHiui OITOIT.

Taonuua 1

I[Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUILIIHHE
Kon n HaumeHnoBanue Kon n HaumMeHOBaHWE MHIMKATOPA JOCTHXKEHUS KOMITETCHIIUU
KOMIETEHIINH
[1K-2. AaMuHHCTpHpOBaHNE MK-2.1. AHanu3upyeT NpUHIMIEL ()YHKIIMOHUPOBAHMUS alapaTHBIX,
CETEBOH IOJICUCTEMBI IIPOrPAMMHBIX U IIPOTPaMMHO-AIIAPATHBIX CPEJCTB CETEBOM IOJCUCTEMBI
MH(POKOMMYHHKALUOHHON MH(QOKOMMYHHKAIIHOHHON CUCTEMBI OPTaHU3aLUU
CHUCTEMBI OpraHU3aL1H [1K-2.2. IIpoekTupyer apXUTeKTypy allapaTHbIX, IPOTPAMMHBIX U

MIPOrpaMMHO-aNIMapaTHBIX CPEJCTB CETEBOM MOICUCTEMBI
WH(POKOMMYHHKALIMOHHON CHCTEMbI OpraHU3aliN

IIK-2.3. IIpumensier cereBbie mogenu OSI u IEEE, cTpyKTypy U OCHOBHBIE
MPUHIUIB paboThI ceTH MHTepHeT

[1K-2.4. Vcionp3yeT 00111e NpUHIMITE ()YHKIMOHUPOBAHUS U PETJIAMEHTBI
IpOoBeJCHNS NPOPUIAKTUIECKUX PAadOT CETEBON MTOACUCTEMBI
MH(POKOMMYHHUKAIIHOHHON CHCTEMBI OpTaHU3aINN

[IK-2.5. Mcnonk3yeT pa3iaryHble METOBI YIIPABJIEHHUS alllapaTHbIMH,
NPOrpaMMHBIMH U IPOTPaMMHO-AIIIaPaTHBIMU CPEICTBAMH CETEBOM
IIOJICUCTEMbI HH(OKOMMYHHKAIMOHHONW CUCTEMbI OpraHU3al1H

[IK-2.6. HUcnonb3yeT coBpeMeHHBIE CTaHIAPThI, HOPMATUBHO-TEXHHUECKYIO
JOKYMEHTAIMIO B 00J1acTH HHYOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA pH
aJIMUHHUCTPUPOBAHUN YCTPOWCTB M IPOrPaMMHOI0 0OecieueHUs

[IK-2.7. YyacTByeT B IPOEKTHPOBAHUK, KOHQUTYPUPOBAHHHU U
IUTAHUPOBAHUH C TPeOyEeMOU MPOU3BOAUTENEHOCTHIO H HEOOXO MO
0€301aCHOCTBIO CETEBBIX MOJCHCTEM HH(POKOMMYHHKALUOHHON CHCTEMBI
OpraHu3aluu

[IK-2.8. YyacTByeT B HacTpoiike, a/MUHUCTPUPOBAHNUHN, BOCCTAHOBICHUH
mpu cOOsIX anmapaTHbIX, IPOrPAMMHBIX U IPOIPAMMHO-ANIAPATHBIX CPEICTB
CEeTeBOM NOJCUCTEMbI HH(POKOMMYHHUKALMOHHON CUCTEMbI OpraHU3au1
[IK-2.9. Beimonnsier popMUpoBaHrEe JOKYMEHTAIHMIO IO paboTe ¢ ceTeBOi
MOJICUCTEMOH MH(OKOMMYHHKAIMOHHOW CHCTEMbI OpraHU3aliN

2 OnucaHue nMokKa3areJ/ieil 1 KpUTepHeB OLEHNBAHUS KOMIIETEHIIUIT HA PA3JIMYHBIX 3TANAaX UX
(¢opmupoBaHus, onucaHue MIKAJ OLlEeHUBAHUSA

PesynbTarel 00ydyenus mo aucuuiinHe «lIpomMblluIeHHbIE CETH» HAaMpaBICHUs MOATOTOBKH
09.03.01 «MudopMaTnka ¥ BBEIYUCIUTENIbHAS TEXHUKA» OMNPEICISIOTCS MOKA3aTels MU U



KPUTEPUSIMH OLICHMBAHUS C(HOPMUPOBAHHOCTH KOMIETEHUMH Ha 3Tanmax uX (OPMHPOBAHUS
npeicTaBjIeHbl B Ta0. 2.

Tabmumna 2
MaTpuiia cooTBETCTBHSI OLIEHOYHBIX CPEJICTB 3aMJIAHMPOBAHHBIM pPe3yJbTaTaM 00y4eHHUs
OneHouHBIE CpeCcTBA
Komnerenmm
u Tekymuii KOHTPOJIb [TIpoMeKyTOUYHBIN KOHTPOJIb
O1eHo4yHOE O1eHo4YHOE OK3aMeH
cpeactso 1 CpEICTBO 2
(mabopatopHoe
3a0aHUs)
IIK-2.1. TIK-2.1.
IIK -2.2. IIK -2.2.
IIK -2.3. IIK -2.3.
IIK -2.4. IIK -2.4.
I1IK-2 IIK -2.5. IIK -2.5.
IIK -2.6. IIK -2.6.
IIK -2.7. IIK -2.7.
IIK -2.8. IIK -2.8.
IIK -2.9. IIK -2.9.

Iloka3aTesin U KpUTEPUH OLIEHUBAHUSA C(POPMUPOBAHHOCTH KOMIIETEHI[UI (IPOMEKYTOUHOT O
KOHTPOJIs1)

Ha »tame mnpomexxyTO4HON aTTecTaluu HCHOJb3yeTCs CHUCTEMa OLIEHKH YCIEeBAaeMOCTHU
o0yyJaromuxcs, KOTOpas IO3BOJISET MPENOoJaBaTeNi0 OLEHUTh YPOBEHb OCBOSHHS MaTepuala
oOyuaromumucsi. Kputepun oueHuBaHus CQOPMUPOBAHHOCTH IUIAHUPYEMBIX pE3yJIbTaTOB
o0ydeHus (IeCKpUIITOPOB) MpecTaBieHbl B kKapTe kommereHuu OITOIL.

@dopma OIIEHKM 3HAHMI: OIEHKA - 5 «OTJIUYHO»; 4 «XOpOIIo»; 3 «YyIOBIECTBOPUTEIBHOY; 2
«HEYIIOBIIETBOPUTEIbHO».  JlabopaTopHble  pabOTHL, MPaKTHYECKUE  3aHATHs,  MPAKTHKA
OILICHUBAIOTCS: «3a4eT», «He3aueT». Bo3aMOXKHO ncnoib30BaHne 6aIbHO-PEUTHHTOBOM OLIEHKH.

IIIxaja oneHUBaHUA:

«3auyeT» — BBICTABISETCS, €CIM CPOPMUPOBAHHOCTD 3asIBICHHBIX JECKPUITOPOB KOMIETEHIIMM Ha
51 % n Oonee OLIEHNBAETCS HE HI)KE «YAOBIETBOPUTEIILHO» IPU YCIOBUM OTCYTCTBUSI KPUTEPHUS
«HEYAOBIETBOPUTENIBbHO». BoicTaBisercs, koraa oOyd4aromuiicss MOKa3bIBa€T XOPOIIUE 3HAHUS
M3YyYEHHOT0 y4eOHOro Marepuana; CaMOCTOSTENbHO, JIOTHYHO M IOCIENIOBATEIbHO H3JaraeT u
HMHTEPIPETUPYET MaTepHalibl Y4eOHOTO Kypca; MOJHOCTBIO PACKPBIBAET CMBICH MpeiaraeMoro
BOIIPOCA; BJaJIe€T OCHOBHBIMM TEPMHHAMM U MOHSITUSAMM U3YYEHHOI'O Kypca; IMOKa3bIBa€T YMEHHE
MePEeNIOKUTh TEOPETHUECKHUE 3HAHUS Ha MPE/IoIaraeMblil MpakTUYECKUil OMBIT.

«OTJIMYHO» — BBICTABIISETCS, €CIU C(HOPMUPOBAHHOCTD 3asBJICHHBIX JECKPUIITOPOB KOMITETCHIIUN
85 % Oonee (B coorBercTBUM ¢ KapTtamu kommereHiuii OITOIIl) onenuBaeTcsi KpuTepusMu
«XOpOILIO» U «OTIWYHO», IPHU YCIOBUU OTCYTCTBUS OLIEHKH «HEYJOBJIETBOPUTEIBHO»: CTYAEHT
MOKa3ajJ [MpOYHble 3HAHUS OCHOBHBIX TOJOXKEHUH (aKTHMUEeCKOro Marepuaia, yMEHHE
CaMOCTOSITENIFHO pellaTh KOHKPETHbIE MPAKTUUYECKHUE 337aYl MOBBIIICHHOW CI0XHOCTH, CBOOOIHO
HCIIOJIb30BaTh CIPABOYHYIO JIUTEPATypy, eNaTh 0OOCHOBAHHBIE BBIBOJbI U3 PE3YJIbTATOB aHAIU3a
KOHKPETHBIX CUTYaLN;

«Xopo1o» — BBICTaBISIETCS, €clu CHOPMUPOBAHHOCTh 3aSBJICHHBIX NECKPUITOPOB KOMIETEHLUN
Ha 6/ % wu Gonee (B cooTBeTcTBUU ¢ KapTamu kommnereHuii OITOIT) onenuBaercst KpurepusaMu
«XOPOILIO» U OTIUYHO», IIPH YCIOBUU OTCYTCTBHUS OLICHKU «HEYIOBIECTBOPUTEIBHOY, TOITYCKAETCS
OLIEHKA «YJIOBJIETBOPUTEIHHO»: OOYYAIOIIMNACS MMOKa3al MPOYHbIE 3HAHHUS OCHOBHBIX MOJOXEHUN
(hakTUYeCKOro Marepuajia, yMEHUE CaMOCTOATEIbHO pelIaTh KOHKPETHBIE MPAKTHUECKHE 3aJauH,



NIPeyCMOTpPEHHbIE paboyell MporpamMMmoi, OPHUEHTUPOBATbCS B PEKOMEH/IOBAaHHOM CIpaBOYHON
JUTEPATYPE, YMEET MPABUIIBHO OLICHUTH ITOJTYYEHHBIE PE3yJIbTAaThl aHAIN3a KOHKPETHBIX CUTYallUi;
«Y10BJIETBOPHUTEIbHO» — BBICTABIISCTCS, €CIM CPOPMHUPOBAHHOCTH 3aABJICHHBIX JECKPUIITOPOB
koMmreTeHIMt 5/ % u Gonee (B coorBercTBUU ¢ KapTtamu kommereHuuit OIIOII) onenuBaercs
KPUTEPHUSIMH «YJOBIETBOPUTEIBHO», «XOPOIIO» M «OTIMYHO»: OOYyYarolIuiics MokKaszan 3HaHHE
OCHOBHBIX IOJIOKEHUH (DaKTHUECKOro MaTepuasa, yMEHUE MOJYyYUTh C MOMOIIbIO IpernoaaBaTens
MIPAaBUJIBHOE peIlleHNe KOHKPETHOW MPAaKTUYECKOM 3a/auM W3 YMCia MPeJyCMOTPEHHBIX padoueit
MIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHIOBAaHHOM CIIPABOYHOM JINTEPATYPOU;
«HeynoBaersopureiibHo» «He3auer» — BbIcTaBisgeTcs, €ciid CHOPMUPOBAHHOCTD 3asiBICHHBIX
JECKpUNITOPOB KOMIIETEHIIMH MeHee ueM 5/ % (B COOTBETCTBHM C KapTaMu KOMIIETCHIMH
OIIOII): mpu oTBeTe 00ydYaroIIErocsi BBIIBIIIMCH CYIIECTBEHHbIE MPOOEbl B 3HAHUSX OCHOBHBIX
MOJIOKEHUH (AaKTUYECKOro Marepuajia, HEyMEHHE C IIOMOIIbIO MpEnoJaBaTeisl MOJIYy4YUTh
NIPaBUJIBLHOE peIllleHNe KOHKPETHOW MPAaKTUYECKOM 3a/auM M3 YMCiIa MPeJyCMOTPEHHBIX paboueit
MporpaMMoi y4eOHOM TUCIUTUIMHBIL.

OTBeTbl M pemeHuss OOyYarOUIMXCS OLEHHBAIOTCA MO CJIEIYIOIUM OOIIUM KPUTEPHUSM:
pacnio3HaBaHue MpoOjeM;  ompeieseHue 3HauyuMoW  MH(OpMalM{;  aHaau3  [poodseM;
apryMEHTHPOBAHHOCTh; HCIIOJIb30BAaHUE CTPATEruid; TBOPUECKUH TOAXOJX; BBIBOABI; OOIIas
IPAMOTHOCT.

CooTBeTCTBHE KPHUTEPHEB OLICHUBAHUS CPOPMHUPOBAHHOCTH IUIAHUPYEMBIX pE3yJIbTaTOB
o0ydeHus (IeCKPUNTOPOB) CUCTEMaM OIICHOK MPEICTABICHO B Ta0JI.

Tabnuna 4
HHTerpajbHas olleHKa
Kpurepun TpanunuoHHas oneHka bannpHO-peUTHHrOBasE OLIEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauet 0-50
5,4,3 3auer 51-100

OOyuatomiuecs 00s13aHbI CaBaTh BCE 33JaHUS B CPOKH, YCTAaHOBJIEHHBIE MpenoaaBareneM. OLeHka
«YIOBIIETBOPUTEIBHO» IO  JUCHUIUIMHE, MOXXET  BBICTABIATBCA U TpU  HEMOJIHOU
c(OPMHPOBAHHOCTH KOMIETEHIUI B XOJ€ OCBOEHMsI OTAEIbHON y4eOHOM NUCLMIUIMHBL, €CIH MX
(dbopMHUpOBaHKE MpEINONaraeTcs MPOAODKUTh Ha Oojee MO3AHMX JTamax OOydeHHs, B XOJe
U3YyYEHUS IPYTUX YUeOHBIX JUCLUIUINH.

Iloka3aTenu U KPUTEPUH OLIEHKH JOCTUKEHHUI CTYAeHTOM 3aNJIaHUPOBAHHBIX Pe3yJIbTATOB
OCBOECHHUS
AUCHUILIMHBI B X0/Ie TEKYLIero KOHTPOJIsl U MPOMEKYTOUHOI aTTecTalNu

Ouenrea, Kpurepuu
YpOBEeHb
«OTIIMYHOY, CTyZeHT TmMoKa3aJl MpOYHBbIC 3HAHWUSA OCHOBHBIX IOJIOXKCHUN (HaKTUIECKOTO
HOBBIHIGHHI)Iﬁ MaTepI/IaJ'Ia, YMCHI/Ie CaMOCTOATCIBbHO peIHaTI) KOHerTHI)Ie HpaKTI/I‘IeCKI/Ie 3aaa4yu
YPOBEHb MOBBIIICHHON CJI0KHOCTH, CBOOOTHO HCIOJIB30BaTh CIIPABOYHYIO JTHTEPATYPY,
JienaTh 000CHOBAHHBIC BHIBOJIBI M3 PE3YJIbTATOB aHATN3a KOHKPETHBIX CUTYAIIHHA
«XOPOIIIOY, CTyaAeHT TmMoOKa3aJl MpPOYHBIC 3HAHUSA OCHOBHBIX IOJIOKCHUN (HaKTUIECKOTO
HOPOTOBHII Marepuaia, yMEHHE CaMOCTOSTEIBHO pEIIaTh KOHKPETHBIE IPAKTHYECKHE
YPOBEHb 3ajjaud, MpelyCMOTpeHHble pabodell NporpaMMoil, OpPUEHTHUPOBATHCS B
PEKOMEHJIOBAaHHOM CIIPaBOYHOM JIMTEPATYpPE, YMEET IPAaBUJIBHO OLIEHUTH
MOJIYYCHHBIE PE3YJIbTATHI aHATN3a KOHKPETHBIX CUTYAIUH




«yIOBJIECTBOPUT
€JIBHOY,
IMOPOTOBBIN
YPOBEHb

CTyneHT moOKa3ajl 3HaHHWE OCHOBHBIX IOJIOKEHHH (PaKTHUECKOro marepuana,
YMEHHE IMOJIYyYHTh C IIOMOIIBI0 IIPENOAABATENs INPABUIBHOE PpELICHUE
KOHKPETHOW TPaKTHUECKOW 3aJayd M3 4YHclIa MPeIyCMOTPEHHBIX paboueit
MpOrpaMMoOM, 3HAKOMCTBO ¢ PEKOMEHAOBaHHON CIIPaBOYHOM JIMTEPATypOi

«HEYIOBJIETBOP
UTCIIBHOY,
YpOBEHb HE
chopmupoBan

[Tpu oTBeTE CTYJCHTA BBISBUIUCH CYIIECTBCHHBIE TIPOOEIBI B 3HAHHUSIX OCHOBHBIX
MOJIOKEHUH (DAaKTUIECKOTO MaTepuaia, HEYMEHHE C IMOMOIIBIO IPETo1aBaTels
MOJIYYUTh MPaBUIBHOE PEIICHUE KOHKPETHOM MpPAaKTUYECKON 3a/auu W3 4Yuciia
MPETyCMOTPEHHBIX pabodel MporpaMMon y4eOHOM TUCITUTIIINHBI

3 TunoBbie KOHTPOJIbHBIE 32IaHUS WIN UHbIE MATEePHAJIbI, HEOOXOAMMbIE /IJIsl OLIEHKHU
3HAHUN, YMEHHUI, HABBIKOB M (MJM) ONBITA [eATEJbLHOCTH, XAPAKTEPHU3YIOIIUX ITAMNbI
(opMupoBaHus KOMIETEHIIUI B poLecce 0CBOECHNsI 00Pa30BaTeIbLHOI MPOrpaMMbl

3.1 OuenouHoe cpeactso 1 (J1abopaTopHoe 3a1aHUA)

OOHoBneHust mpomuBKH KommyTaropa. IIpotokon mokpsiBatomero aepea (STP, RSTP,
MSTP). ArperupoBanus kaHaios (802.3ad)

VLAN 802.1q. Accumerpuunbie VLAN. be3omacHocTh MopToB

OcHoBBbI OecripoBOAHBIX ceTeBbIX TexHoyoruii (pexum AD-HOC). Hactpoiika Touku
noctyna (pexxum Mudpactpykrypa)

[TapameTpbl MPOMBIIIIIEHHBIX CETEH

DTansl )KU3HEHHOTO IMKJIa IIU(POBOI ceTn

Kpurepun koHKpeTHOr0 0leHOYHOTo0 cpeacTna (corjacHo IHOJOXKXEHUIO

0 MPOMEKYTOUYHOI aTTecTauuu odyyaromuxca ByuT

10 MPOrpaMMaM BbICIIEro 00pa3oBaHus — MPorpaMMam daKajgaBpuaTa u

NporpaMMam CrnenuaJnuTera)

ITo uToram TecTUpoBaHUS OLEHKA 3HAHUI 00yYaIOIMIErocsi MPOU3BOAUTCS B COOTBETCTBUH CO
CIIETYIOIIMMH KPUTEPUSIMHU:

npaBWIbHBIX 0TBETOB 0-39% — «HEYIOBIETBOPUTEIHHOY/HE 3aUTEHOY;

npaBUIbHBIX 0TBETOB 40-59% — «yIOBIETBOPUTEIHLHO»/«3aUTEHOY;

NpaBUIBHBIX OTBETOB 60-79% — «X0OPOII0»/«3auTEHOY;

npaBuIbHBIX 0TBETOB 80-100% — «OTIMYHO»/«3aUTEHOM.

Tembl KypcoBbIX padoT

IIpumepHoOe conep:kaHue KYpPCoBOii padoThI

1. Anaau3 Tpaduka NpOMBIIIICHHOH CeTH PAa3JIMYHBIX CeTEBbIX TEXHOJIOTHH.
[IpumepHOe conepxanue:

CpaBHUTEINBHBIN aHAIN3 XapaKTEPUCTUK CETEBBIX TEXHOIOIMH

Br16op TexHHMYEeCKUX MO3ULUN KOPHOPAaTHMBHOW MarucTpaiu JUlsl pacyeTa XapaKTEpUCTUK

Tpaduka

O6ocHOBaHME BBRIOOPA CETEBOM TEXHOJIOTHH

2. Paspabotka aaropurMa o0padoTKHU NOCTYNAIIMINX JAHHBIX.
IIpumepnoe codeporcanue:

Amnanu3 TpeGoBaHUI OpraHu3anuy 10 HHPOPMALMOHHOMY TpapUKy




Onucanue paboThl anroputMa 00pabOTKM MOCTYNAIOUINX TaHHBIX

Pacuet xapaktepucTik HHGOPMaIMOHHOTO Tpaduka

TexHuuyecKne NO3UIMH MTOJIyYEHHOTO allfOpUTMa

3. IIpoexkTupoBaHMe NPOMBILIJICHHOMN CETH.

IIpumepHoe codepoicanue:

[IpuHIUIIBI TPOEKTUPOBAHUS IPOMBIIIJIEHHON CETH

Br160p ceTeBbIX 111a0JIOHOB M pacyeT XapaKTEePUCTHK TpaduKa MPOMBIIUIEHHON CeTH
TexHn4eckne NO3NIHUN MPOMBIIIIEHHOW CETH

4. Amnanu3 padoThl NPOTOKO0JIOB MAPIIPYTH3AaLMH B POMBIIIJICHHBIX CETHX.
IIpumepnoe codeporcanue:

CpaBHUTENBHBIN aHATN3 PA0OTHI AITOPUTMOB MAPILPYTH3ALMH

Pacuet BpeMeHHBIX XapakTepUCTUK 00pabOTKU MH(POPMALIMOHHOTO Tpaduka
O6ocHoBaHKE BbIOOpA MPOTOKOJIA MAPIIPYTH3ALUN

5. IlporpamMupoBaHue ceTeBbIX NPUJIOKEHHUH A A AMMHUCTPUPOBAHUSA CETH.
IIpumepnoe codepocanue:

Onucanue GyHKUNUN aAMUHUCTPATOPA CETU

Onucanue TpeGOBaHUH ceTH

Pa3pabotka anropurma GyHKIUU aIMUHUCTPUPOBAHUS C yUETOM TpeOOBaHUM CeTH
ABTOMaTtu3aIys pa3paboTaHHOIO AJIrOPUTMA

6. Hacrpoiika NpoTOK0JI0B MAPIIPYTH3ALHUHU

IIpumepnoe codepocanue:

Br160p npoTokoia MapupyTu3auy Ui MpeaaoKeHHOr0 BapuaHTa CeTu
Onpenenenre KpUTUUHOTO MapUIpyTa

Pacuer cHMXeHMsI CKOPOCTH MOJIb30BATENbCKOr0 TpapuKa JAJii KpUTHUHOTO MapuipyTa
OneHka CHMKEHUS CKOPOCTH IIOJIb30BAaTEIbCKOIO Tpaduka MpH YCIOBUHM — pabOThI
HIMPOKOBEIIATEIBHOIO TpapuKa U 0TKa3a y3J0B MapLIPyTU3AIUH

Pacnpeznenenue apecHOro MpoCcTpaHCTBA U HACTPOIKa HEOOXOIMMOTO JIEMOHA
PesynbTHpytomnye BO3MOXHOCTH CETEBBIX HACTPOEK U KaYeCTBO 0OCTY>KUBAaHUS

Tema kypcoBoii paboThl, 3aKperieHHas 332 KOHKPETHBIM CTYJEHTOM, YTBEPHKIaeTCsl MPUKA30M
peKTOpa B Havale cemMecTpa.

3.2 IlpoMesKyTOYHBIIi KOHTPOJIb

Ilepedyenp KOMOETEHINI U UHAUKATOPOB TOCTHKEHUSI KOMIETEHLIUH, Ul OLICHKH
c(hOpPMHUPOBAHHOCTH KOTOPBIX MCTIONB3YyeTcs nanHbiii @OC



Koa v HaumeHnoBanue
KOMIIeTeHIUHU

KOI[ 1 HAUMECHOBAHUEC HHANKATOPA JOCTHKCHUSA
KOMIICTCHIIUH, PCAJTM3YCMbIC I[HCHHHJIHHOﬁ

[IK-2. AnMuaHMCTpHUpOBaHKE
CETEBOM MOJICUCTEMBI
WH(POKOMMYHHKAITHOHHON
CUCTEMBI OpraHU3aI[|K

[IK-2.1. AHanu3upyeT NpuHIHIEl (HyHKIHOHUPOBAHHUS
annapaTHbIX, IPOTPAMMHBIX M IPOTrPaMMHO-aINapaTHBIX CPENICTB
CEeTEeBOM NOJCUCTEMbI HH(POKOMMYHHUKALIMOHHON CHCTEMBI
OpraHu3alyn

[1K-2.2. [TpoekTupyeT apXUTEKTypy anmnapaTHbIX, IPOrPaMMHBIX U
MIPOrPaMMHO-AMIAPATHBIX CPEACTB CETEBOM IOACUCTEMBI
WH(OKOMMYHHUKAITIOHHOW CUCTEMBI OpTraHU3aIiH

[IK-2.3. IIpumensiet cereBbie moaenu OSI u IEEE, cTpykTypy u
OCHOBHBIE IPUHIHMIIB PaOOTHI ceTd HTepHeT

[1IK-2.4. Ucnionp3yeT 001Ire MPUHITUIH (PYHKITMOHUPOBAHUS U
periaMeHThl PoBeIeHHUS MPOPHUIAKTHIECKHX paboT ceTeBor
MOJCUCTEMBI HH(POKOMMYHHKALIMOHHOW CHCTEMBI OpraHU3aliN
[IK-2.5. Ucnonb3yeT pa3audHble METOIbI YIIPaBICHUS
anmapaTHbIMK, TPOTPAMMHBIMH U IIPOTPAMMHO-AIAPaTHBIMH
CpeACTBaMH CETEBOM MOJCUCTEMbI HHPOKOMMYHHKALIMOHHON
CHCTEMBI OpPraHu3aix

[IK-2.6. Ucnionp3yeT COBpEeMEHHBIC CTAaHAAPTHI, HOPMATHBHO-
TEXHUYECKYIO0 JOKYMEHTAIIMIO B 00JIacTH
WH(POKOMMYHHKALMOHHBIX TEXHOJIOTUH MPH aAMUHUCTPUPOBAHUN
YCTPOKHCTB U IPOrPaMMHOI0 00€CTIEUEHUS

[IK-2.7. YyacTByeT B IpOEKTHPOBAHUH, KOH(PUTYPUPOBAHUU U
IUTAHUPOBAHUH € TpeOyeMOi POU3BOAUTEILHOCTHIO U
HE00X0IMMOI 6€30IIaCHOCTBIO CETEBBIX MOJICHCTEM
MH(OKOMMYHHUKAIIIOHHOW CUCTEMBI OpTraHU3aIiH

[IK-2.8. YyacTByeT B HacTpoiike, aAMUHUCTPUPOBAHUH,
BOCCTaHOBJIEHUH IIpY cOOSIX anmnapaTHbIX, IPOrPaAMMHBIX U
[IPOTPaMMHO-AMIAaPaTHBIX CPEACTB CETEBOM IOACUCTEMBI
WH(POKOMMYHHKAIIMOHHON CHCTEMbI OpraHU3alin

[1K-2.9. Bemonnser popMupoBaHrue JOKYMEHTALHMIO IO paboTe ¢
CETEeBOH MOACHCTEMON WH(POKOMMYHHUKAITHOHHON CHCTEMBI
OpraHM3alyu

Howmep Coneprkanue Borpoca [TpaBUIBbHBII OTBET Ha 3ananue
3a7aHus
1. [IpeobpaszoBarens unrepdeiica Ethernet B RS-232
MIPOMBILIIEHHBIX CETAX RS-485
RS-232
RS- 356
RS-485
2. Kpurepun otkpritoit Cetu ® HaJIWYHEM HOJHBIX OMyOIMKOBAHHBIX

crenuQuKanuil ¢ BO3SMOXHOCTBIO UX
npuoOpeTeHus 3a pa3yMHbIE JICHbIH;

® HaJU4YMeM KPUTHYECKOIO0 MUHUMYyMa
JOCTYIHBIX KOMIIOHEHTOB
(uHTEpdericHble KPUCTAILIBI U TOTOBBIE
U3Jenus) OT psijia He3aBUCHMBIX
MIOCTABILUKOB;

® OpraHu3anuey Xopouio
OIIpeJIeJIEHHOr 0 IIpolecca
paTtuduKauy BO3MOXKHBIX JTOTIOJIHEHUH
K CTaHJapTaM M crienuUKamsm.




Howmep Coneprxanue Borpoca [IpaBuIBHBIN OTBET Ha 3aj1aHue
3a/1aHUS
3. XapaKkTepUCTUKON ITPOMBILIICHHOW CETH C BKJIFOYa€MOCTBIO
BO3MOYXHOCTBIO CBOOOAHOTO (PU3UYECKOTO
BKJIIOYCHHUS B OOIIYIO CETh YCTPOMCTB OT
Pa3JIMYHBIX TPOU3BOJUTENIECH HA3BIBACTCS
BKJIFOYaEMOCTBIO
B3aUMOJICICTBHEM
B3aMMO3aMEHIEMOCTBIO
4. XapakTepuCTUKON MTPOMBIIIIEHHOW CETH C B3aUMOJICCTBUEM
BO3MO>XHOCTBIO IOCTPOEHUS
paboTOCIIOCOOHOM CETH Ha OCHOBE
BKJIFOYEHUSI KOMIIOHEHTOB OT Pa3JIMYHBIX
MIOCTaBUIMKOB HA3bIBACTCS
BKJIHOYaEMOCTBIO
B3aUMOJICICTBHEM
B3aMMO3aMEHIEMOCTBIO
5. XapakTepruCTUKOU MPOMBIIITIEHHOM CETH ¢ B3aUMO3aMEHIEMOCTBIO
BO3MOYKHOCTBIO 3aMEHbI KOMIIOHEHTOB
AQHAJOTUYHBIMH YCTPOUCTBAMU OT JPYTUX
IIPOU3BOIUTENIEH HA3bIBACTCS
BKJIFOYaEMOCTbBIO
B3aUMOJICIICTBUEM
B3alMO3aMEHSIEMOCTBIO
6. KittoueBoe TpeboBaHuE NPOMBILIUIEHHOM CETU |I€TEPMUHUPOBAHHOCTD [TOBEACHUS
JNETEPMUHUPOBAHHOCTD MMOBEICHUS
obecnieueHre QyHKIUN peanbHOr0 BPEMEHH
TIOBBIIICHHAS HA/IC)KHOCTh
7. [IpOMBIIITIEHHON CETHIO HA3BIBAIOT ... [IpOMBIIITIEHHON CEThIO HA3BIBAOT
KOMIUIEKC 000pyIOBaHUS U
IIPOrpaMMHOT0 O0eCIieueHus, KOTOpbIe
obecreunBaroT 0OMeH HHpOpMauen
(KOMMYHUKAIIMIO) MEXITY HECKOJIbKHUMHU
YCTPOMCTBAMHU.
8. B 3aBucuMOCTH OT KOJIMYECTBA BEAYIIUX OpnHoMacTepHbIMU
YCTPOMCTB MPOMBIILIEHHBIC CETH ObIBAIOT MHOT'OMACTEPHBIMHU.
9. Y eTpoicTBO, MPOSIBUBIIIEE NHULIUATHBY B Y eTpoicTBO, MPOSIBUBIIIEE HHULIUATHBY
oOMeHe, Ha3bIBAIOT B 0OMEHE, Ha3bIBAIOT BEAYIIIUM,
TJIaBHBIM HJIH MacTepom (Master).
10. Curnaisl - 310 Curnaisl - 3TO pe3yJIbTaTbl U3MEPEHUH,

II0JIy4aeMBbI€ OT IaTYMKOB U
U3MEPUTENBbHBIX NpeodpaszoBaTeneil. Mx
"BpeMsi )KU3HU'" OYEHBb KOPOTKOE,
MI03TOMY 4YacTo TpeOyeTcs MOIy4YUTh




Howmep
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Coneprxanue Borpoca

IIpaBUIIBHBIN OTBET Ha 3a1aHue

TOJIBKO ITOCICIHUEC JaHHBIC U B
MaKCHUMaJIbHO KO]S)OTKI/Iﬁ CpPOK.

11.

Komaner! - 3To

Komannpt - 310 co00111eH S, KOTOPBIE
BBI3BIBAIOT HEKOTOPHIC ICUCTBHS,
HarpuMep, 3aKpbITHE KIanaHa Wil
pkirouenue 111 /[-perynstopa.

12.

CocTosHuE TTOKa3bIBAET

CocTosiHHE IOKAa3bIBACT TEKYILIEE NN
Oynyiiee COCTOSIHUE CUCTEMBI, B
KOTOPOE OHa JI0JKHA ITEPEUTH.
CoObITHe HacTynaeT 0OBIYHO MPU
JTOCTIDKEHUH TEKYIIUM ITapaMeTpoM
I'PAaHUYHOTO 3HAYCHHMS.

13.

3amnpoc - 310

3amnpoc - 3To0 KOMaH/a, ocklIaeMast JJ1st
TOT'0, YTOOBI IMOJTYYUTEH OTBET.

14.

[TapaMeTppl IPOMBILIIIEHHBIX CETEN

OCHOBHBIMU IIapaMeTpaMu
IIPOMBIILIJIEHHBIX CETEN

SIBJIIFOTCSI IPOU3BOIUTENBHOCTD U HAJIe
KHOCTb.

15.

[Tpon3BOAUTENBLHOCTD CETH
XapaKTepU3yeTCs

[Tpon3BOAUTENBLHOCTD CETH
XapaKTEepPU3yeTCsl BpEMEHEM
PEAKIIUH B IPOITYCKHOMN CITOCOOHOCTHIO

16.

besomacHocTts — 93T1O ...

Be3omacHoCTh - 3TO CIOCOOHOCTH CETH
3aIUTUTDB IIEPCAABACMbIC TaHHBIC OT
HCCAHKIIMOHHWPOBAHHOI'O AOCTYIIA

17.

OTKa30yCTOMYHUBOCTH — 3TO ...

OTKa30yCTOMYUBOCTD - 3TO
CMOCOOHOCTH CETH MPOIOIKATH
(yHKIIMOHUPOBAHHE MPHU OTKAa3e
HCKOTOPABIX JICMCHTOB

18.

OcobenHoctu IMPOMBIIIJIICHHBIX ceTe

— paboTa B peKuMe peaabHOTrO
BpEMEHU;

— HEOOXOMMOCTb MPEICKA3yeMOCTH
BpPEMEHH Iepeauu COOOIICHUH 1
rapaHTHs UX JOCTABKH [0 Ha3HAYCHUIO;
— OTCYTCTBHE TE€pPeIaBaeMbIX OOJBIIHX
MacCHBOB UH(OPMAIINY;

— o0s3aTebHas MOBBIIICHHAS
HAJIKHOCTb MePeIauu JaHHBIX B
MIPOMBIIIIJICHHOHN cpefie (B Y4aCTHOCTH,
MIPH DJIEKTPOMArHUTHBIX TIOMEXaX);

— IpeANoYTHTENbHAs paboTa Ha
HEIOPOTUX (PU3MYECKUX Cpeax;

— BO3MOXKHOCTB OOJIBIIIMX PACCTOSTHHUM
MEX]y y3JIaMH CETH;

— YIIPOYHEHHAs] MEXaHU4ecKas
KOHCTPYKIIHS amiapaTrypbl CETH.

19.

MCTO,I[BI A0CTYyIIa K HpOMBIHIJ'ICHHOfI CCTU

[TpumeHsieMBbIe METOIBI JOCTYTIA K
MIPOMBIIIIJICHHON CETH MOy YHBIIIHE
HauOOJIbIIIEe PACIPOCTPAHCHHE:

1. BEYILINI/BETOMBII
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Coneprxanue Borpoca

IIpaBUIIBHBIN OTBET Ha 3ajaHue

(Master/Slave),

2. nepenava mapkepa (the Token
Passing Method),

3. cioy4aiinbiii Metoa poctymna (Carrier
Sense Multiple Access will Collision
Detection [CSMA/CD]).

20.

PaCHpOCTpaHeHHI)Ie IIPOMBIIIJICHHBIC CETU

[Tpomsbinennsie cetn Modbus, Bitbus,
Canbus




