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1 Hesau u 3a1a4u M3y4YeHN sl JUCHMTLTAHBI

DddekTrBHOE pa3BUTHE MPOMBIIIICHHOCTH HA COBPEMEHHOM 3Tare U B Mep-
CIIEKTUBE BO3MOYKHO TOJIBKO 3@ CYET OCBOEHHUS U BHEIPECHHS HOBBIX TEXHOJIOTHH, a
TaK)Ke IIyOOKOM 3JIEKTPOHM3AIMHU 3a CYET KaK MH(OPMAIMOHHON, TaK U CHIIOBOM
AeKTpOHUKH. COBpEMEHHOE TPOU30/ICTBO — ATO BRICOKOUHTEIUICKTYaJIbHbIE 00be-
KTbl, QYHKIUOHUPYIOIIHE MOJOOHO KUBBIM OpraHU3MaM, CO CBOMMH JaTUUKaAMU-
HEHpOHAMH, OOIIMPHBIMU WH(OPMAIMOHHBIMU CETSAMH U IIEHTPOM YMPABICHUS U
00paboTKu MH(POPMAIIUN — LIEHTPAIBHBIM MpoIieccopoM. B 3Toil cucteme mHTEp-
deiic ABIsETCS CBA3YIOUIMM 3BEHOM, 3aJIaI0IINM MapaMeTphl, MPOIeIyphl U Xapak-
TEPUCTUKU B3aUMOJACUCTBUS OOBEKTOB.

Crynentsl Hanpasinenuss 11.03.03 «KoHcTpynpoBaHME M TEXHOIOTHA DIICK-
TPOHHBIX CPEACTB», Mpoduiib «HMHDOpMAIMOHHBIE TEXHOJIOTUU MPOEKTHPOBAHUS
AJIIEKTPOHHBIX YCTPOMCTBY MPU M3YyYEHUU TUCUHUILIMHBI «HTEepdeichl 31eKTpoH-
HBIX YCTPOMCTB U CHUCTEM)» PacCMaTPUBAIOT MPHUHLMIIBI TOCTPOCHUSI U (PYHKIMO-
HUPOBaHUS MHTEP(DENCOB, METOJNIBI YIpPaBJICHUS UHPOPMAIMOHHBIMHU MOTOKAMH,
pasHoBunHoctu wuHTepdeiico LPT, RS-232C, RS-485, CAN, I2C, AS-
INTERFACE, ETHERNET, PROFIBUS. O3nakamMInBaloTCs ¢ OCHOBHBIMM ITOHS-
TUSAMU O KOMaHAHO-uHpopManmoHHbIX ceTsix (KMC), pa3HOBUAHOCTIX MOJIEBBIX
IIMH, pa00TaIONMX C IPOMBIIUICHHBIMU HHTEepdecaMyu aBTOMATU3AIUHU TIPEATPU-
ATUH TUIIEBOM, TEKCTUIBHOM, METaNI000padaThiBaroliel MpoMbIIIIEHHOCTU. Pa-
00TaloT C MPOrpaMMHBIM oOecnieueHrnemM — nakerom Step 7 Micro/Win, ucnomis3y-
IOLMMCS U1 TPOrpaMMHPOBAaHUA M OOCITYKMBaHUSl JIOTMUECKUX KOHTPOJIIEPOB
SIMATIC S7-300 u S7-400 ¢pupmsl Siemens.

Lenu oucyunnunsl: U3y4yeHUEe MPUHIUIIOB MOCTPOEHUS U PYHKIIMOHUPOBAHHUS
nepuepuitHbIX yCTPOICTB, MPUKIAJIHOIO MPOrpaMMHOro oOecreyeHusi, odecrie-
YUBAIOILIETO UCIOJIb30BaHUE MEepUEPUNHBIX YCTPOUCTB, MPUOOPETEHHE HABBIKOB
UCITIOJIb30BaHUs Mepru(PEepUiHbBIX YCTPOIMCTB B COOTBETCTBUHU C COBPEMEHHOM IMpaK-
THUKOU NMPUMEHEHUS NEPCOHAIBHBIX KOMIBIOTEPOB B aBTOMATH3AIIMU, KOMMYHHUKa-
LUSIX U JJOKAJIbHBIX CETSX.

3adauu oucyunaumsl: N3y4€HUE COBPEMEHHBIX Nepu(EepuitHbIX YCTPOUCTB, a
TaK)K€ MX TUIOBbIE MHTEP(EHCHl TOIKIIOUCHHS], TPUHIMUIT PabOThl, OCHOBHbBIE Xa-
PAKTEPUCTUKH U TPUMEHSIEMBIE TEXHOJIOTUHU.

Hucyunauna nayenena na gpopmuposarue

npodeccuonanbHoi kommnerenuu (I11K-1) BeimyckHuka.



2 Mecto nucuuiuiuabl B cTpykrype OITIOIT BO

JIOTMKO-CTPYKTYPHBIM aHAIN3 IACHUILIMHBL — JUCLHUIIMHA BXOIUT B 4acTh
BJIOKA 1, dopmupyemyro ydacTHUKaMu 0Opa30oBaTeIbHBIX OTHOUICHUH (dJIEK-
TUBHBIE JUCHUILUIMHBI) OCHOBHOM MpoecCHOHAIBHON 00pa30BaTEIbHON MpPO-
IpaMMBbI ITOJTOTOBKU OakayiaBpoB 1o HampasiaeHuto 11.03.03 KonctpyupoBanue u
TEXHOJIOTHS 3JEKTPOHHBIX CpelAcTB (Hmpoduib noarotoBku «WHpopmannoHHbe
TE€XHOJIOTUH NMPOEKTUPOBAHUS IJIEKTPOHHBIX YCTPOHCTBY).

JucuuniuuHa peanusyercs Kadeapoi 2IeKTPOHUKU U paauo(U3UKY.

JUis u3y4eHus: AUCUUIIIIMHBI HEOOXOIMMbI KOMIIETEHLIUHU, COPMUPOBAHHBIE
y cTyneHTa B pesynbrate ocBoeHus aucuumuimH OIIOIT nmoarotoBku Gakanaspa:
«Bpicmias MmaremaTtukay, «@U3MUYECKHE OCHOBBI AJIIEKTPOHUKN», «TBepaoTenbHas
AIEKTPOHUKAY, «MeTpoJiorus, CTaHAapTU3alusl U cepTuuranus», «CXxeMOTeXHH-
Ka aHAJIOTOBBIX YCTPOUCTBY», «CXEMOTEXHUKA LIU(PPOBBIX YCTPOUCTBY.

MaremMaTiyecKne U €CTECTBEHHO-HAYYHbIE JUCLHUAIUIMHEI, 4 TAKKE TUCLHUTUINHEI
NpO(eCCUOHAIBHOTO LUKIA (POPMUPYIOT «BXOIHBIE» 3HAHUS, YMEHHsI HEOOXOAUMBIE
JUTSL U3YYEHUs TUCUMIUTMHBI « THTep(EiChl AIEKTPOHHBIX YCTPOMCTB U CUCTEM»:

— 3HaHKE 0a30BBIX METOJI0B MH(POPMALIMOHHBIX TEXHOJIOTUI, OCHOBHBIE IPUEMBI
paboTBI ¢ KOMIIBIOTEPOM, OCHOBHBIE TPEOOBaHUS UH(POPMALIMOHHON 0€3011aCHOCTH;

— 3HaHUE (UBMYECKMX NPUHLMUIOB pabOThl 3JIEKTPOHHBIX IMPUOOPOB HU
YCTPOWCTB, IPaBWia IOCTPOCHUS CXEM, OCHOBHBIC IPHUHLMIIBI KOHCTPYUPOBAHUSA
YCTaHOBOK DJIEKTPOHMKH M HAHOJIEKTPOHUKHU, OCHOBHBIE IIPOTPAMMHBIE CPEICTBA IS
NPOBEJICHHS PAaCUETOB M YHMCJIEHHOIO MOJIEIMPOBAHMS MX NApaMETPOB U XapaKTepH-
CTUK;

— yMeHHUEe paboTaTh C KOMIBIOTEPOM C MPUMEHEHHEM HEOOXOAMMOTO MPO-
IrpaMMHOr0 obecrieueHus B 001acTi npohecCuOHaNbHON e TEIbHOCTH;

— YMEHHUE aHaJU3UpOBaTh (PU3UYECKUE MPOIIECCHI, MPOTEKAIOIIME B MTPHOO-
pax, cxemax, yCTpOMCTBaxX U yCTAaHOBKAaX JJIEKTPOHUKH M HAHOAJIEKTPOHUKH, CTPO-
UTh MTPOCTENIINE MATEMATHUECKNE MOJENHN U PACCUUTHIBATh HA UX OCHOBE OCHOB-
Hbl€ MapamMeTpbl U XapaKTEPUCTUKHU TBEPAOTEIbHBIX 3JIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB, TEXHOJOTUYECKUX MPOLIECCOB, CXEM C JIaHHBIMU NMPUOOpPaMH, TEXHOJIO-
ITMYECKUX YCTAaHOBOK

— BJIaJICHUE HaBbIKaMU MOCTPOEHUS MPOCTEUIINX (PUBNYECKUX U MaTeMaTH-
YECKUX MOJENIeH 3JIEKTPOHHBIX MPHUOOPOB, CXEM, YCTPOWCTB U YCTAaHOBOK 3JIEK-
TPOHMKM W HAHOA3JIEKTPOHHKH, HABBIKAMHM MCIOJIb30BaHUS CTAaHAAPTHBIX MPO-
IPaMMHBIX CPEJICTB pacueTa WX MapaMeTPOB M XAPAKTEPUCTHUK U UX KOMIIBIOTED-
HOT'O MOJEIUPOBAHN;

BaxHylo posib B MOATOTOBKE K M3YYEHHUIO NUCHMILIMHBI «HTepdeichl amek-
TPOHHBIX YCTPOMCTB U CHCTEMY UIPAET NPOU3BOJICTBEHHAS MPAKTUKA, B XOAE KOTOPO
CTYJIEHTbI 3HAKOMSITCSI C OOIIMMU MPUHLIMIIAMUA OPTraHU3aluK IPOMBIIIICHHBIX CETEH.

B cBoto ouepenp, aucuuruinHa «MHTEpdENchl ANEKTPOHHBIX YCTPOWUCTB U
CUCTEM» SIBJISIETCA OCHOBOM ISl M3YYECHHUS CIEAYIOIUX AUCHMILUIAH: «OCHOBBI
MUKPOIIPOLIECCOPHON TEXHUKN», «JIEKTPOHHBIE CHJIOBBIE IPE0Opa3oBaTEIbHbIE
yCTpOMCTBa», «Opranu3anusi HAy4YHbIX HCCIECJOBAaHUNY, a TAKXKE, IPHOOPETECHHbIE
3HaHUSA, MOTYT OBITh UCTIOJB30BaHbI IPH MPOXOKACHUN MPOU3BOJICTBEHHOM, Mpe-
JTUTUIOMHOW MPAKTHK, 3alIUTe BBITYCKHOW KBATM(PHUKAIMOHHON pabOThI, BKIIOYAs
IIOATOTOBKY K 3aIIATE U MPOLELYPY 3aIIUTHI.



4

OO01ast TpyA0€MKOCTh OCBOCHHUS TUCLUIUIMHBI 1711 OUHON (POpMBI 00yUEHUS
cocTaBisieT 4 3aueTHbIX eAuHULbI, 144 ak.4. [Iporpammoill JUCHMIUIMHBI Npeay-
CMOTPEHBI JEKIHOHHBIE (36 ak.u.), npakTudeckue (36 ak.d.), 3aHATHS U CAMOCTOSI-
TenbHas padoTa cryaeHTa (72 ak.d.).

Jlis o4HO-3a0uHOM (popMBI OOyUEHHS MPOrpaMMOM NHUCLUUIUIMHBI TPEay-
CMOTpEHBI JEKIMOHHBIE (12 ak.4.), mpakThuueckue (8 ak.d.) 3aHSATUS U CAMOCTOS-
TenbHas padota cryaeHTa (124 ak.4.).

Jlig 3a04HOM OpMBI 00YUEHHS IPOrPAMMON TUCHUIUIMHBI IPEYCMOTPEHBI
JICKIMOHHBIE (6 aK.4.), IpaKTUYeCKre (4 aK.d.) 3aHATHS U CAMOCTOSITEbHAS pado-
Ta cryaenTa (134 ak.4.).

JucuuniauHa u3ydaercs Ha 3 Kypce B 6 cemecTpe Ipu ouyHOU gopme oOyue-
HUA U Ha 4 Kypce B 7 ceMecTpe MpU OYHO-3a04YHOM U 3a04HOU (popme 0OydeHHs.

dopma MPOMEKYTOUHOM aTTecTauuu — A HepeHIIMPOBAHHBIN 3a4eT.



3 IlepeyeHb pe3yJbTaTOB O0y4YeHHMs] MO JUCHHIJIMHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pe3yjbTaTamu ocsoeHusi OITIOII BO

[Ipouiecc nzydenus: nucuumivabl « THTEpdEnCchl AIEeKTPOHHBIX YCTPONCTB U
CUCTEM» HampaBlieH Ha (HOPMUPOBAHME KOMIETEHIIMH, MPEICTABICHHON B Ta0JIH-

ue 1.

Ta6nuna 1 — Komnerenuuu, o0s13aTeabHBIE K OCBOCHHIO

Coneprxanue Konx Kon u HaumeHoBaHue HHIUKATOPA
KOMITETCHIINH KOMITETEHIIUHT JOCTHKEHHS] KOMIIETEHIIUN
CrocobeH CTpouTh Mpo- IK-1 [IK-1.1. Ymeer ctpouts pusuveckre U MaTeMaTu-

cTeme Gpu3nyecKue u

MaTeMaTU4eCcKue MOJEIH
CXeM M KOHCTPYKLUHI
JIEKTPOHHBIX YCTPOWCTB
pa3nuyHOro  (PYHKIHO-
HAJIbHOTO Ha3HAYEeHUS U
IIPOLIECCOB B HMX, @ TaK-
K€ HUCIOJIb30BATh CTaH-
JapTHbIE TPOTrpaMMHbIE
CpeAcTBa HUX KOMIbIO-
TEPHOT'0 MOJIETTUPOBAHUS

YeCKHe MOJIENIN y3JI0B U OJIOKOB MPUOOPOB

[IK-1.2. OcymectBisier (U3NKO-MaTEMaTHYECKOE
ONMCAaHUE TPOLIECCOB B AIIEKTPOHHBIX CPEACTBAX
Pa3IMYHOTO (PYHKIMOHAIBHOIO Ha3HAYEHUS
[IK-1.3. JlemoHCcTpupyeT HaBBIKM PabOTHI C IPO-
rpaMMaMi KOMIIBIOTEPHOTO MOJEIUPOBAHUS DJICK-
TPOHHBIX YCTPOUCTB

[IK-1.4. Ucnonp3yeT MaTeMaTUYECKOE U KOMIIbIO-
TEPHOE MOJIECIMPOBAHUE JJISl YIyULICHUS IapaMeT-
POB 3JIEKTPOHHBIX YCTPONCTB Pa3IMuHOro (PyHKIHU-
OHAJILHOTO Ha3HAUYEHUs




4 O0BEM M BUABI 3aHATHI MO JUCIHHUILIHHE

O6mast TpyA0EMKOCTh YYEOHOU TUCHUIUIMHBI COCTABIsET 4 3a4€THBIX €u-
Hunpl, 144 ak.q.

CamocrositenbHas  pabota crynaenta (CPC) Bkiodaer npopabOTKy mare-
pHUAJIOB JIEKIMH, MOJArOTOBKY K MPAKTHUYECKUM 3aHSTHSIM, TEKYIIEMY KOHTPOJIIO,
BBITIOJIHEHUE WHJIMBUIYATILHOTO 3aJ]aHUsl, CAMOCTOATENIbHOE U3yUYEeHHE MaTepuana
Y TIOJITOTOBKY K AU(depeHIIMPOBAHHOMY 3a4ETy.

[Ipu opraHu3anuu BHEAYJUTOPHOM CAMOCTOSTEIBLHOM padOThl MO JaHHOU
JTUCIHUIUIMHE UCTIONB3YIOTCSA (POPMBI U pactipeneneHue oromkera Bpemenn Ha CPC
JUTs1 O9HOU (pOpMBI O0yUEHHUS B COOTBETCTBUHU C TAOJIHIICH 2.

Ta6nuna 2 — Pacnpenenenue 6roxera BpeMenn Ha CPC

AK. 4.
1o ce-
Bun yue6Hoi# paboTbl Bcero ak. 4. | mect-
pam
6
AynuTtopHas paboTa, B TOM YHCJIE: 72 72
Jlexumnm (JI) 36 36
[Ipaktuueckue 3ansatus (113) - -
Jlaboparopusie paboTs (JIP) 36 36
KypcoBast paboTa/KypcoBOoi IPOEKT - -
CamocrositensHas pabota ctynentoB (CPC), B Tom uucre: 72 72
IToaroroBka K JeKIUAM 9 9
[ToaroroBka k J1ab0paTopHBIM paboTam - -
ITonroToBKa K MpakTUYECKUM 3aHATHSIM / CEMUHApaM 9 9

Brinonnenue kypcoBoit paboTsl / mpoekTa - -
PacuetrHo-rpaduueckas pabora (PT'P) - -
Pedepar (nnauBuayanbpHoe 3a1aHne) 12 12
Homarnee 3a1anue - -
[ToaroroBka K KOHTPOJILHBIM paboTaM - -

IToaroTroBKa K KOJUIOKBUYMY 5 5
Ananutnueckuil ”HGOPMAIIMOHHBIN TOMCK 18 18
Pabora B 6ubaroTeKe 9 9
[TonroroBka k sk3aMeny (nud. 3a4eTy) 8 8
ITpomexyrouHas atTectanus — 3k3ameH (9), nud. 3auer (J3) A3 (2) 13 (2)

Oomast TPYAOEMKOCTb NUCIHUITJIMHBI

aK. 4. 144 144
3.€. 4 4




5 Coaeprxanue TUCUMILTAHBI

C 1en1p10 OCBOCHHUSI KOMIIETEHIIUH, IPUBEACHHOMN B 1.3 JUCIUIUIMHA pa3ouTta
Ha O TeM:

—tema 1 (YenoBeko-MalIMHHBINA HHTEPGEIC);

—tema 2 (CpeacTBa cBsi3u ¢ niepu)epUHHBIMU O0BEKTaAMH);

— teMa 3 (MUKPOKOHTPOJIIICPHBIC CUCTEMBI UHGOPMAITMOHHO-
U3MEPUTEIIBHBIX CHCTEM);

—T1eMma 4 (SCADA cucteMbl B aBTOMAaTH3alUU TPOU3BOJICTBA U TEXHOJIOTH-
YECKUX MPOIIECCOB);

—tema 5 (CoBpemennbie HanpaBieHus pa3sutus SCADA cucrem);

Bunpl 3aHATHH MO IUCHUIUIMHE U paclpeesieHue ayAUTOPHBIX 4YacoB IUIs
OYHOMW, 0YHO-320YHOM U 3a04HON (popMBbI IpUBEACHBI B TabauIe 3, 4 U 5 cOOTBET-
CTBEHHO.



Tabmuua 3 — Busl 3aHATHIA 110 JUCHUTUTMHE W PAacIIpeIeICHUe ayIMTOPHBIX YacoB (ouHast popma oOydeHws)

No | HaumeHoBaHu€ TEMbI Tembl Tembl TpynoeMKkocTh
. |TpymoemMkocTh TpynoeMkocTb
n/m (pa3mena) ConeprkaHue JISKIMOHHBIX 3aHATHH B Ak MPAKTUIECKIX B Ak T1a00paTOPHBIX B aK.d.
JTUCIUILIMHBI o 3aHSTUN o 3aHATUHU
Cnoco0sI TOCTpO-
Yenoeko- CoBpeMCHHbBIC HAINPaBJICHHUS Pa3BU-
. o . SHHSI CXeM 0TO0-
MAaITMHHBII TUsL UHTEPPEHCOB U YCTPOHUCTB OTOO- 6 6 — —
! unTEp(Elic pakeHust HHMOpMAIHH P@XKCHHS MH(OP-
p ) MaLuu
CTpyKkTypa W TPHUHIHMIE (QYHKIIHO- Cr0co651 OCTpO-
Cpenctsa cBsizu HupoBanusi CI LAN. [ucnerdepsl u
N €HUS CXEM 0TOO-
5 | € nepudepuiinbivu | koHBepTOopbl CI LAN. Opranuzanus 6 aKCHIS MH(OP- 6 — —
o0beKTaMu untepdeiica ¢ mmuaoit 12C, CAN, E/[a . p
PROFIBUS, AS-Interface. "
MuKpOoKOHTpOILIEp-
Hble cucTeMbl UH- | CoBpeMEHHBIC HAINPABJICHHS pPa3BU- Amnarnoro-
3 (dbopMaroHHO- THSL CXEMbI YIPABJICHUS TEXHOJIOTH- 8 udpoBoe mpeod- 8 — —
U3MEPHUTENBHBIX CH-| YeCKUM 000pyI0BaHUEM pazoBaHHe
CTEM
SCADA cucremsl
Omnpenenenne u oOm@as CTPyKTypa O06paboTka
B aBTOMATH3AINH
SCADA. ®OyHKUMOHaNbHAs CTPYK- YaCTOTHBIX U
MIPOU3BOJICTBA 5 8 8 - —
4 Typa SCADA. OcobeHHOCTH BPEMEHHBIX CUTHa-
TEXHOJOTUIECKIX
SCADA xak mporiecca yrnpaBJIeHUsI TI0B
IPOIIECCOB
CoBpeMeHHbIC Crpykrypa cetu PROFIBUS. Ilpo-
g | HalpaBlleHus pas- | IpAMMHPOBAHHE M IPOSKTHPOBAHME 8 Nzydenne 8 B B
Butus SCADA cu- | PROFIBUS-DP ¢ nomomsio mpo- uHTepdeiica 12C
cTeM rpammHoro nakera STEP 7
Bcero aynutopHsix 4acoB 36 36 —




Tabnuia 4 — Bunbl 3aHsATHIA 110 TUCIUIUIMHE U paclpeieleHle ayIUTOPHBIX YacoB (0YHO-3a04Hast popma 00ydeHHs])

No | HaumeHoBaHu€e TEMbI Tembl Tembl TpynoeMKkocTh
. |TpynoemMkocTh TpynoeMkocTb
n/m (pa3nena) Coneprxanue JEKIMOHHBIX 3aHITUI B Ak MPaKTUYECKUX B Ak T1a00paTOPHBIX B aK.4u.
JTUCIUILIMHBI o 3aHSTUN o 3aHATUHU
Cnoco0sI TOCTpO-
Yenoeko- CoBpeMCHHbBIC HAINPaBJICHHUS Pa3BU-
. o . SHHSI CXeM 0TO0-
MaITUHHBIN TUsL UHTEPPEHCOB U YCTPOHUCTB OTOO- 2 1 — —
1 unTEp(Elic paxkeHus: HH(POPMAIIUH paxeHus nHpop-
P ' MaIuu
CTpyKkTypa W TPHUHIHMIE (QYHKIIHO- Cr0co651 OCTpO-
Cpenctsa cBsizu HupoBanusi CI LAN. {ucnetdepbl u
N €HUS CXEM 0TOO-
¢ nepudepuitibiMu | kouBepTopsl CI LAN. Opranuzanus 2 1 — —
2 % . pakeHust HHPOP-
o0beKTaMu untepdeiica ¢ mmuaoit 12C, CAN, VAL
PROFIBUS, AS-Interface. "
MuKpOoKOHTpOILIEp-
Hble cucTeMbl UH- | CoBpeMEHHBIC HAINPABJICHHS pPa3BU- Amnarnoro-
3 (dbopMaroHHO- THSL CXEMbI YIIPABJICHUS TEXHOJIOTH- 2 udpoBoe mpeod- 2 — —
U3MEPHUTENBHBIX CH-| YeCKUM 000pyI0BaHUEM pazoBaHHe
CTEM
SCADA cucremsl
Omnpenenenne u oOm@as CTPyKTypa O06paboTka
B aBTOMATH3AINH
SCADA. ®OyHKUMOHaNbHAs CTPYK- YaCTOTHBIX U
IIPOU3BOJCTBA U 2 2 — —
4 Typa SCADA. OcobeHHOCTH BPEMEHHBIX CUTHa-
TEXHOJOTUIECKIX
SCADA xak mporiecca yrnpaBJIeHHs TI0B
IPOIIECCOB
CoBpeMeHHbIC Crpykrypa cetu PROFIBUS. Ilpo-
g | HalpaBlleHHs pas- | IpAMMHPOBAHHE M IPOSKTHPOBAHHE 4 Nzydenne 9 B B
Butus SCADA cu- | PROFIBUS-DP ¢ nomomsio mpo- uHTepdeiica 12C
cTeM rpammHoro nakera STEP 7
Bcero aynutopHbIX 4yacoB 12 8 —




Tabmuua 5 — Busr 3aHATHIA 110 JUCIUTUTMHE W PACIIPEICIICHUE ayIUTOPHBIX YacoB (3aouHast popma oOydeHMsI)

Ne | HaumeHoBaHue TEMBI Temsbl Tewmbl TpynoeMKocTh
. |[TpynoemkocTtb TpynoeMkocTb
n/n (paznena) Coneprxanue JISKIMOHHBIX 3aHSATUI B Ak MPAKTUYECKUX B Ak 71a00pPaTOPHBIX B aK.4.
JICLIUIUIMHBI o 3aHATUI o 3aHATHH
Cnoco6bI ocTpo-
Yenoseko- CoBpeMeHHbIE HAaINpaBJiICHUs] Pa3BU-
. o . €HUS CXEeM 0TO0-
MaITUHHBII TUs UHTEP(HENHCOB U YCTPOHUCTB OTOO- 1 0,5 — —
! uHTepderic paxenust uHGopmanuu paxeHHs MH(Op-
p ] Maluu
CTpykTypa U TPHUHLIMIBI (PYHKIIHO- Croco6Er IOCTpo-
Cpexnctsa cBs3u HupoBanus CI LAN. ucneruepsl u
. €HUS CXeM 0TO0-
¢ nepudepuitapivu | kouBepTopbl CI LAN. Opranuzauus 1 0,5 — —
2 % . paskeHust uHHOP-
00BbEKTaMU untepdeiica ¢ mmrON [2C, CAN, VAL
PROFIBUS, AS-Interface. "
MuxkpokoHTpoJILIep-
Hble cucTeMbl MH- | COBpEMEHHBIC HAIpPaBJICHUS pa3BU- Amnaroro-
3 (dbopMamoHHO- TUSL CXEMbI YIIPaBJIEHUS TEXHOJOIHU- 1 dpoBoe npeod- 1 — —
U3MEPHUTENBHBIX CH- | YECKUM 000pYyA0BaHHEM pa3oBaHUe
CTeM
SCADA cucremsi
Omnpenenenne u obmas CTpPyKTypa O06paboTka
B aBTOMATH3AINH
SCADA. OyHKIMOHaNIbHAs CTPYK- YaCTOTHBIX U
MIPOU3BOJICTBA u 1 1 — —
4 Typa SCADA. OcobenHoctu BPEMEHHBIX CUTHa-
TEXHOJOTHUECKHX | GCADA
KakK Ipolecca yrpaBieHHs 7IOB
IPOIIECCOB
CoBpeMeHHbIE Crpykrypa cetu PROFIBUS. Ilpo-
g | HampaBleHHs pas- | rpAMMHMPOBAHHE M MPOCKTHPOBAHUE 5 Nzyuenue 1 B B
BuTHsA SCADA cu- | PROFIBUS-DP ¢ momompio mpo- unrepdeiica 12C
cTeM rpamMMHoro nakera STEP 7
Bcero aynutopHbIX yacoB 6 4 —

0T
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6 @oHA OLECHOYHBIX CPEICTB /ISl NPOBEICHUS TEKYIIero KOHTPOJIS
YneBa€eMoOCTH M IIPOMEKYTOTHOU aTTECTAllUA 10 HTOTraM O0CBOCHUA TUCITUIITINHbI

6.1 Kputepuu oueHMBaHUA

B cootBercTBUU c IlomokeHuem o KpGI[HTHO-MOI[YJ’II:HOﬁ CUCTEMC OpIraHHu-
3a1Un 00pa3oBaTEILHOTO nporecca OI'bOY BO «1orl ' TY»
(https://www.dstu.education/images/structure/license certificate/polog kred modu
l.pdf) mpu onenuBanMM cHOpPMUPOBAHHOCTH KOMIIETEHIIMN IO JAUCIUIUIMHE WC-

nonb3yercs 100-0annpHas mkaia.

[TepeyeHh KOMNIETEHITUI TIO TUCIUIIMHE W CIIOCOOBI OIICHWBAHUS 3HAHHMA
MIPUBEJICHBI B TaOHUIIE 5.

Tabnuna 5 — [lepeueHb KOMIIETEHIINI IO TUCITUILIMHE U CIIOCOOBI OLIEHUBAHUS

3HaHUUI
Kon n HanMeHoBaHMe Crioco6 OLEHOUHOE CPENCTBO
KOMIICTCHITHH OIICHUBAHHUS P
. KomruiekT KoHTposn 1704
JuddepennrpoBaHHbIT POIMPYIOT
I1K-1 3adeT MaTepuaioB JJis
nuddepeHIMPOBaHHOTO 3a4eTa

Bcero no tekyieit pabote B ceMecTpe CTyJIeHT MokeT HaOpath 100 6amios,
B TOM YHCJIE:

— TECTOBBIM KOHTPOJb WJIM YCTHBIN OMPOC Ha KOJUIOKBHYMax (2 paboThl) —
Bcero 40 6annos;

— mpakTH4eckue paboTel — Bcero 30 6amios;

— 3a BBIMOJTHEHUE WHIUBUIYAILHOTO M JIOMAITHEro 3aaanus — Bcero 30 Oai-
JIOB.

JuddepennmpoBaHHbId 3a4eT MPOCTABIAECTCS ABTOMATHUYECKU, €CJIIU CTY-
JIeHT HaOpas 1o Tekyiel padore He MmeHee 60 6amioB. MUHUMAEHOE KOJIUYECTBO
0aJJIOB 10 KaXXJIOMY M3 BUAOB TeKyIlel paboThl cocTaBisier 60% OT MakcuMab-
Horo. JInddhepeHnupoBanHbIi 3aueT 1Mo aucnuiuimHe « MHTepdeiichl 31eKTPOHHBIX
YCTPOMCTB U CUCTEM) MPOBOJUTCS B ABE CTYIICHU:

- TecThl (15 3aKphITHIX 3a1aHUi U 15 OTKPBITHIX 3a/laHUll), CTYACHT JOJIKEH
OTBETUTH MPABUIBLHO HE MEHEE YeM Ha 18 BOMpPOCOB MOJATBEPAMB, TAKUM 00pa3oMm,
YCTENIHOE OCBOCHHUE 0053aTEIIbHOTO MUHUMYMA 110 TAHHOU JUCITUTUTHHE.

B cnydae ycmemHo#l ciadu TECTOB CTYJIEHT MOXET HaOpath MakcumyM 60
OaJIJIOB MJIM MOKET OBITH JIOMYIIECH K YCTHOM YacTH 3a4eTa U MPETeHI0BaTh Ha T0-
BBIIIIEHHYIO OLICHKY.

HuddepenumpoBaHHbIii 3a4€T MPOBOJUTCS MO BOMPOCAM, MPEACTaBICHHBIM
Hke. CTyIeHT MOIy4aeT JiBa BOIPOca U3 MPUBEICHHOTO nepeuHsa. OTBET Ha Kax-
Ie1id Botipoc oreHuBaercst u3 20 6amnoB. CtyaeHT MoxkeT HaOpath 10 40 Gaios.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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Pesynbrar cnaun auddepenunpoBannoro 3adera (Makcumym 100 6anoB) ompe-
JesAeTCs KaK CyMMa TECTOBOM M YCTHOM 4acTeM.

[Ikana oueHUBaHUS 3HAHUM MPU MPOBEACHUM MPOMEXYTOUHOM aTTECTAL[UU
npuBeAeHa B Tadbauue 6.

Tabmura 6 —IIkana orieHUBaHus 3HAHUI

CymMma 6asioB 3a Bce BUIbI O1ieHKa 10 HAIIMOHAILHOU IIIKaJIe
y4eOHON NEeSATENbHOCTH 3a4€T/9K3aMEH
0-59 He 3aureHno/HeynoBIeTBOPUTEIHHO
60-73 3a4TeHO0/yOBIETBOPUTEIHLHO
74-89 3a4TeHO/XOPOIIIO
90-100 3a4TeHO/OTIINYHO

6.2 JlomamHee 3a1aHune
B kadecTBe pomaiiHero 3ajgaHusi 0Oy4YarOIIUECs BBIMIOJHSIOT MPOPaOOTKY
JIEKITMOHHOTO MaTepuarna.

6.3Tembl Ajs1 pedepaToB (Mpe3eHTANNIT) — MHAUMBUAYAJIbHOE 3a/1aHUE
3anganue 1. JlailTe MUCbMEHHBIM OTBET HAa KOHTPOJIbHBIE BOIMPOCH Bamero
BAPUAHTA:

Tabnuua 7 — Pacnipesienienrie TeOpeTUUECKUX BOIIPOCOB M0 BapHaHTaM

Ne pap, Bonnoc Ne 1 Bonnoc Ne 2
1 31 18
2 1 19
3 2 20
4 3 21
5 4 22
6 5 23
7 6 24
8 7 25
9 8 26
10 9 27
11 10 28
12 11 29
13 12 30
14 13 31
15 14 1
16 15 2
17 16 3
18 17 4
19 18 5
20 19 6
21 20 7
22 21 8
23 22 9
24 23 10
25 24 11
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Teopetuueckue Bompocsl 1o Kypcy «HTepdeiichl 3MeKTPOHHBIX 3JIEKTPOH-

HBIX YCTPOMCTB U CHCTEM

1) cxeMbI BKJIFOUCHUS SAMHHYHBIX HHIUKATOPOPOB (IIOTYIPOBOTHUKOBBIC);
2) CXeMBbl YIIPaBIICHUS MTKATbHBIMH HHIUKATOPAMH;

3) aIrOPUTMBI U CXEMBI YITPaBJICHUS OYKBEHHO-ITU(PPOBBIMU HHIUKATOPAMHU;
4) aJITOPUTMBI U CXEMBI YIIPABJICHUS CEMUCETMEHTHBIMY WHIMKATOPAMH,;

5) mapamnenbHbiii nHTEpdeiic. OcoOeHHOCTH pabOThI, JOCTOMHCTBA U HE/IO-

CTATKU,

6) LPT-mopr. PeskuMbl nipreMa-tiepeadn JaHHbBIX;
7) mocnenoBatenbHblid nHTEpQEiic. OcoOOeHHOCTH PabOTHI, JOCTOWHCTBA U

HEIOCTATKHU,

8) cuHXpOHHAs Tiepeaya TaHHBIX B TIOCIICIOBATEIBHBIX HHTEpdEiicax;

9) acuHxpoHHas Tepenavya JaHHbBIX B MOCIIE0BATEIBHBIX HHTEpdelicax;

10) ocHOBHBIE MOHSTHS 0 KOMaHIHO-UHpopMarOHHBIX ceTsx (KUC);

11) TpeboBanus, npeabssiseMbie k KIC;

12) apxurekrypa KUC;

13) npunimnel yukimonnposanus KNC;

14) anroput™ padotsl KIC;

15) nonsiTMe ¥ pa3HOBHHOCTH TIOJICBBIX IIHH;

16) unrepdeiic 12C, ocodeHHOCTH pabOTHI, TOCTOMHCTBA M HEAOCTATKH;

17) unrepdeiic RS-485, ocodbeHHOCTH pabOTHI, TOCTOMHCTBA M HEJAOCTATKH;
18) unrepdeiic CAN, ocobeHHOCTH pabOThI, JOCTOMHCTBA U HETOCTATKH;
19) unrepdeiic USB , ocobeHHOCTH pabOThI, JOCTOMHCTBA M HEAOCTATKH;
20) unarepdeiic Ethernet, ocobeHHOCTH PabOTHI, TOCTOMHCTBA U HEJIOCTATKH;
21) unrepdeiic ITAG, ocoOOEHHOCTH PAOOTHI, JOCTOMHCTBA U HEJIOCTATKH,
22) untepderic AS-Interface, ocobeHHOCTH PabOTHI, TOCTOMHCTBA U HENO-

CTaTKH,

23) untepdeiic PROFIBUS, ocoOeHHOCTH pabOTHI, TOCTOMHCTBA U HEIO-

CTaTKH,

24) pa3HOBUAHOCTH KOHBEPTOPOB U MX Ha3HAUCHUE;

25) xoneeprop RS-232C - "TokoBas metis";

26) xouBepTop RS-232C - RS-485;

27) aucrieTdepsl ¢ JOCTYIOM K KaHainy ceth RS485;

28) cBa3b ¢ PC no xanany RS-232C;

29) cpaBHUTENBHBIN aHamu3 HHTEpdeiicoB AS-Interface u ProfiBus;
30) cpaBauTeNBHBINM aHAW3 UHTEpdeiicoB [2C u CAN;

31) cpaBHUTENBHBIN aHAN3 UHTEpdeiicoB ProfiBus u CAN.

3amanue 2. CrnpoeKTUpoBaTh MHKPOIIPOIIECCOPHYIO CHUCTEMY cOopa U olpa-

00TKu nHbopMaIK ¢ uHTepdeiicaMmu, B COOTBETCTBUM ¢ BarmmM BapuanToM (Tabiu-

1a 8).
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Tabnuna 8 — BapuanTtsl 3aganus no kypey «HTepdeiichl 3MeKTpOHHBIX
YCTPOWCTB U CUCTEM»

B . . Bxon-
0 XOHHOI:I BBIXO,HH(ZI/I Vinmxanms | Knasnarypa A Ha10roseig BeIxon BEIXOJL
Bap. |uHTEepdeiic|uaTepdeiic Bxoma |IIMM .
rdpoBoi
1 2 3 4 5 6 7 8
1 [ Ethernet| Can 7-s 3-p 2%3 2 1 10
2 USB RS485 LCD 3x4 4 2 20
3 RS232 | Ethernet LCD 4x5 6 3 30
4 | Ethernet | RS232 | 2x7-s 3- 4x7 6 4 40
5 USB RS422 LCD 2X3 4 6 50
6 RS232 Can LCD 3x4 2 1 60
7 | Ethernet| RS485 | 7-s3-p 4x5 2 2 70
8 USB | Ethernet| LCD 4x7 4 3 80
9 RS232 | RS232 LCD 2X3 6 4 90
10 | Ethernet | RS422 | 2x7-s 3- 3x4 6 6 100
11 USB Can LCD 4x5 4 1 10
12 | RS232 | RS485 LCD 4x7 2 2 20
13 | Ethernet | Ethernet | 7-s 3-p 2x3 2 3 30
14 USB RS232 LCD 3x4 4 4 40
15 | RS232 | RS422 LCD 4x5 6 6 50
16 | Ethernet| Can 2X7-s 3- 4x7 6 1 60
17 USB RS485 LCD 2X3 4 2 70
18 | RS232 | Ethernet LCD 3x4 2 3 80
19 [ Ethernet| RS232 | 7-s3-p 4x5 2 4 90
20 USB RS422 LCD 4x7 4 6 100
21 | RS232 Can LCD 2X3 6 1 10
22 | Ethernet | RS485 | 2x7-s 3- 3x4 6 2 20
23 USB | Ethernet| LCD 4x5 4 3 30
24 | RS232 | RS232 LCD 4x7 2 4 40
25 | Ethernet | RS422 | 7-s 3-p 2x3 2 6 50

6.4 OueHoOYHbIE CPeACTBA VISl CAMOCTOSITE/ILHOM PadoThl M TEKYIIET0
KOHTPOJISl yCIIEBAEMOCTH

[TpumMepbl TeCTOBBIX 3ajaHU KOJUTOKBUYMOB Nol 1 Ne2:

1. Kak pacmudpossiBaercst abbpeuarypa USB?
CocraBbTe MOJTHOE HA3BAHUE U3 MPEAJIOKEHHBIX OYKB (TpH CIIOBA).

Cocmaevme co60 u3 O6yKke:
NBAVI LESA USIRSRLEU ->

2. ConocTaBbTe BPEMEHHBIE TMarpaMMbl U Ha3BaHUsI CIOCOOOB KOJIMPOBAHUSI.
HasBanue BepxHero rpaguka 0003HaubTe 1IUPpoii 1, cpeaHero — 2, HUKHEro — 3.




INENEENEENNENEE
oot b

e 05T

- o BaroBuA wnrepean, T

Yxascume nopsiook cneoosanus ecex 3 eapuanmos omeema:
_ Kopg 0e3 Bo3Bpatienust K HyI 1o

__ Kog 0e3 Bo3Bpatienust kK HyJ0 ¢ HHBEpCHUEH

___Kox Manuecrep 2

3. Kakoit Tiim opranm3aiuy cBs3u N300paKEH HA PUCYHKE?

MEZ2

M1 ME3 |

ME4

Sanuwume omeem.

4. BriOepuTe npaBUIIbHBIE YTBEPKICHUS

a) uaTepdeiic — 3To0 COBOKYMHOCTh CPEJCTB, HEOOXOAUMBIX Ul pealn3aluu
B3aMMOJEHCTBUSI pa3IMUHbIX (PYHKIMOHAIBHBIX YCTPOUCTB;

0) uHTepdeiic — TO COBOKYMHOCTH aIMIapaTHBIX, MPOTPAMMHBIX M KOH-
CTPYKTUBHBIX CPE/ICTB, HEOOXOIUMBIX I peanu3alvy B3auMOJEUCTBUS pa3iny-
HBIX (PYHKIIMOHAJIBHBIX YCTPOWCTB NPU YCIOBUM 0oOecriedeHusi UHPOPMaIMOHHOM,
AIEKTPUYECKOU U KOHCTPYKTUBHOM COBMECTUMOCTH;

B) uHTepdeic npeHazHaueH Uil CONPSKEHUSI CUCTEM WJIM YacTel CUCTEMBI;

r) uHTepdenc — 3To TpocTo GYHKIUSA Y O0BEKTA,;

1) uHTep(deiic — 3TO BOBMOKHOCTh MPABUIIBHO COETMHUTH OOBEKTHI.

5. ConoctaBbte cTanaapt USB u ero ckopocTs.
YKaXuTe COOTBETCTBHUE ISl BCEX 5 BAPUAHTOB OTBETA:
a) no 1,5 Mowut/c;

0) no 12 Mowur/c;

B) 10 480 Mowut/c;

r) 1o 5 ['6ut/c;

n) o 10 I'éut/c.
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~USB3.1Gen1
__USB 3.0
__USB11
__uUsB20
__UsSB 10

6. ComnocTtaBbTe BUJIbI HHTEp(DEIica U UX ONPEACIICHUS

Yxaowcume coomeemcmeue ons ecex 3 eapuanmoe omeema.

a) Cuenapuu oOILIEHUSI OTIepaTOpa C BHIYUCIUTEIBLHON CUCTEMOM, U CTUJTb
UX peaau3anuu

0) COBOKYIMHOCTh AJITOPUTMOB OOMEHA U TEXHUUYECKUX CPEJICTB, 00ECIIeUH-
BAIOIIMX OOMEH MEXKy YCTpOCTBaMU

B) CornamieHue o CBSI34X B MPOrPaMMHOM Cpejie MEXAY MPOrpaMMHBIMU
MOJTYJISIMH

___IIporpammHslii

___Ilonp3oBarenbckui

___ AnmapatHbIit

7. Kak o00o03HayaroT cHUpeHEeBbI NpoBOJ B pacnuHoBke microUSB u
miniUSB? Beenenue aBe TaTUHCKUE OYKBBHI.

-
\

1345 |
n

Sanuwume omeem.

8. ComocTtaBbTe UHTEP(PEHCHI U UX BUIBI

YKaXuTe COOTBETCTBHUE ISl BCEX 5 BAPUAHTOB OTBETA:
a) [TporpamMmmHBbIii

0) AnmapaTHbIii

B) [lonb3oBaTenbckuii

__API
__PCI

—_ POSIX
_ RS-485
~ WIMP
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9. Beenure ci10BO, MIPOIYIIEHHOE B BEPXHEM OJIOKE.

CornacoBaHue
MCTOYHMKA U
NnpuémMHUKa

nHpopmaLmm

YnpasneHue
nepepave
OaHHbIX

Bbigava v npuem
UHpOopMaLUK

J

Sanuwume omeem.

10. JloroTum kakoi opranu3aiyu MpUBEIEH HA PUCYHKE?

?-
ZE

Electronic Industries Alliance

Bvibepume ooun uz 3 eapuanmos omeema.

a) Acconuanusi MPOMBIIIJICHHOCTH CPECTB CBS3H
0) MexayHapoaHasi dJIEKTPOTEXHUUECKAsT KOMUCCHS
B) Accoruarius 3JIeKTPOHHON MPOMBIIIIEHHOCTH

11. Beibepute BepHbIE BBICKA3bIBAHMUSI.

Yxascume ucmunnocmo unu 102cHOCmb 8apuUaHmMos omeema:

___ Konnekrop, 0003HaueHHbI1 OyKBOIl A, Ha3bIBAETCSI AKTUBHBIM, OyKkBOi B
— ACCUBHBIM;

___Konnekrop, 0003HaueHHbII OyKBOU A, BCTABIISIETCS B KOMIIBIOTED;

___ Konnekrop, 0003HaueHHbI OykBOil B, Ha3plaeTcsi akTUBHBIM, OYKBOI A
— NACCUBHBIM;

___Konnekrop, 0003HaueHHbI OykBOil A, BcTaBiiseTcs B nepudepuiinoe
YCTPOUCTBO;

___ Konnekrop, o6o3nauenHsbIit OykBoil B, BcraBnsercs B nepudepuiinoe
YCTPOUCTBO;

___ Ha pucynxke uzo6paxen narepdeiic USB 3.0.
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12. Yto Ttakoe "maructpainp'?

Buvibepume ooun uz 3 eapuanmoe omsema.

a) MakcuManbHO BO3MOYKHOE KOJMYECTBO a0OHEHTOB, OJJHOBPEMEHHO O/~
KJIF0YaeMbIX K KOHTpOJuiepy uHrepdeiica 0e3 pacumpurenei;

0) Cpenia mepenaun CUTHAJIOB, K KOTOPOU MOKET MapasuiebHO MOIKIIIO-
4aThCsl HECKOJIBKO KOMIIOHEHTOB;

B) JNIMTEIbHOCTD BBIMOJIHEHUS ONEepalliidi yCTAHOBIICHUS U Pa3beIUHEHUS
CBSI3U M CTETIEHb COBMEIIICHUSI MPOIIECCOB MepPeauu TaHHbIX.

13. Yrto Takoe "unrepdeiic"?

Buvibepume ooun uz 3 sapuanmos omeema.

a) HaOOp MpaBUJT B3aMMOICHCTBUS MEXTY ABYMsI HE3aBHCHMBIMH OOHEKTa-
MU;

0) BO3MOKHBIE CITOCOOBI COSTUHEHUS 00BEKTOB;

B) miepeaada nHGOpPMAITUH MEXITY UICTOUHUKOM U TPUEMHUKOM C TTOMOTIIBIO
oTieparyii YTCHUS 1 3aIUCH.

14. KakoBa MakcHMalIbHasi CKOPOCTh NIEPEIayy JAHHBIX CTaHIApTa
USB 1.17

Beenure uncio, 3aKppITOE Ha PUCYHKE CUHUM MPSIMOYTOJIBHUKOM.

Sanuwmume wucno:

15. Kakue Bubl UHTEPHENCOB BBIACIAIOT?
Buvibepume neckonvko uz 4 eapuanmos omseema:
a) KoHcTpykTuBHBIN
0) Ilonb3oBarenbekuit
B) AnmapaTHbIi
r) [IporpamMmmusbIit

16. Beibepute TeXHUYECKHE XapaKTEePUCTUKU HHTep(]eiicoB
a) MPOMYCKHAsi CTIOCOOHOCTH;

0) cuHxpoHu3aIus uHTepdeiica;

B) MarucTpalsb;

I') TONOJIOTHSI COCTUHEHUS;

1) MaKCUMaJTbHasI JUTMHA JIMHUU CBSI3U;

€) pa3psIHOCTb;

) BMECTUMOCTb.
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17. Yto o3HavaeT Takas TEXHUYECKasi XapaKTEPUCTUKA UHTEP(PECOB Kak

"BMEeCTUMOCTBE'"?

a) MAaKCUMaJIbHO BO3MOYKHOE KOJIMYECTBO a0OHEHTOB, OJHOBPEMEHHO TTO/I-
KITFOUYaeMbIX K KOHTpOJuIepy uHTep(deiica 0e3 pacmupurenei

0) UTMTEIIBHOCTD BBITIOJIHCHUS OTNIEPAIMil YCTAHOBJICHUS U Pa3beIMHCHUS
CBSI3U M CTCIICHb COBMEIIICHHUS IIPOIICCCOB MepeIayy TaHHbBIX

B) HHTEPQEIC IS MOAKITIOYCHUS TIEPUPEPHHHBIX YCTPOUCTB
K BBIYHUCIIUTEILHON TEXHUKE.

18. Kakoii MeTo1 iepeaun JaHHBIN N300pakEH HA PUCYHKE?

MPHEMHMK MPHEMHIK

NepenaTunk MNepegamiunk

Sanuwume omeem:

19. KakoBa MmakcuMalibHas JJIMHA ITUHBI MTPU MOJKIIOUEHUN YCTPONUCTB Ye-
pe3 uaTepdeiic RS-485?

BBenure 3HaueHue B MeTpax.

Banuwume yucno:

20. Kakue n3 mapamerpoB HE BxoasT B monsitue unrepdeiica?
a) CXEMbI COTJIACOBAaHUS YPOBHEH CUTHAJIOB,;

0) anrOpUTMBI Nepeadyu CUTHAJIOB,

B) TpaBUJIa HHTEPIPETAIIMU CUTHAIOB YCTPOMCTBAMU;

I') PEKHUMBI aJIpecaliii KOMaH/1 BBOJa-BbIBOIA.

6.5 Bompocsl AJsi MOATOTOBKH K IH(pPepeHUMPOBAHHOMY 3a4eTy
(TecToBOMY KOJJIOKBUYMY)

1) Kakue cxembl BKITFOUYEHUS SIMHUYHBIX WHIUKATOPOB (MIOIYPOBOIHUKO-
BbIX) Bam n3BecTHBI?

2) Kakue cxembl yrpaBiieHHs [IKAJTbHBIMA HHIUKATOpaMu BaM M3BeCTHBI?

3) KakoBbI aJITOPUTMBI U CXEMBI YITPABIICHUS OYKBEHHO-IIU(PPOBHIMU HHTHU-
KaTopamu?

4) KakoBbI aJTOPUTMBI ¥ CXEMBI YIIPABJIICHUSI CEMUCETMEHTHBIMH UHIUKATO-
pamu?

5) KakoBbl 0coOeHHOCTH pabOThI, JOCTOMHCTBA U HEJOCTATKH TapalIeIbHO-
ro unrepdeiica?

6) Kakue pexxuMsbl mpreMa u nepeadu JaHHbIX cymecTByroT st LPT-
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nopta?

7) KaxoBbl 0cOO€HHOCTH pabOTHI, JOCTOMHCTBA M HEJOCTATKH MOCIICIOBA-
TeJIbHOr0 UHTEpdeiica?

8) Uto Takoe CHHXpOHHAs Niepeiada JaHHBIX B MOCICIOBATCIbHBIX HHTEP-
dbeiicax?

9) Uto Takoe aCHHXpOHHAs Mepeiada JaHHbBIX B TIOCIICIOBATEIbHBIX HHTEP-
deiicax?

10) KakoBbI OCHOBHBIE MOHATHS O KOMaH/JHO-HH()OPMAIIMOHHBIX CETIX
(KHNC)?

11) Kakue TpeboBanus npenbsaisrorces k KUC?

12) KakoBa apxurekrypa KIC?

13) KakoBsl npuHIune! pyHknnoruposanus KUC?

14) KakoB anroputm padotst KUC?

15) Yto npeacTaBIsrOT cOO0# MOJIEBbIC IIMHBI U KAKUE UX PA3HOBUIHOCTH
BaM U3BECTHBI?

16) Yro npexacrasnsier coboii maTepdeiic [2C, n kKakoBBI €r0 0COOCHHOCTH
paboThl, JOCTOMHCTBA U HEOCTATKHU?

17) Yro npexacrasisiet coboii naTepdeiic RS-485, n kakoBbI €ro 0COOCHHO-
CTH pabOThl, JOCTOMHCTBA U HETOCTATKHU?

18) Yto npexacrasnsier coboit uatepdeiic CAN, 1 KaKOBBI €r0 0COOCHHOCTH
palboThl, JOCTOMHCTBA U HEJOCTATKU?

19) Yro npezacrasnsier coboit natepdeiic USB, u kakoBbI €ro 0COOCHHOCTH
paboThI, JOCTOMHCTBA U HEJIOCTATKHU?

20) YUro npexacrapiser coboit natepdeiic Ethernet, u kKakoBbI €ro 0COOCHHO-
CTH paboThI, JOCTOMHCTBA U HEIOCTATKH?

21) Kakos unrepdeiic JTAG, 1 KakoBbI €r0 0COOEHHOCTH PabOTHI, JOCTO-
WHCTBA U HEJIOCTATKU?

22) Kakos unrepdeiic AS-Interface, u kakoBbI €r0 0COOCHHOCTH Pa0OOTHI,
JIOCTOMHCTBA U HENOCTATKU?

23) Kakos unrepdeiic PROFIBUS, 1 kakoBbI €ro 0COOEHHOCTH pabOThI, 10-
CTOMHCTBA U HEIOCTATKHU?

24) Kakue cymiecTBYIOT pa3HOBUIHOCTH KOHBEPTOPOB M UX Ha3HAYCHUE?

25) Uro takoe kouBepTop RS-232C - "tokoBas metis"?

26) KakoB xouBepTop RS-232C - RS-485?

27) KakoBbI qucreT4ephl C JOCTYIOM K KaHany ceTh RS4857?

28) Kak oprannzoBana cBsi3b ¢ PC o kanany RS-232C?

29) IlpoBenute cpaBHHUTENBbHBIN aHanu3 uHTEpPeiicoB AS-Interface wu
ProfiBus?

30) [IpoBeaure cpaBHUTENBHBIN aHanu3 uHTEpdericoB [2C u CAN?

31) [IpoBeaute cpaBHUTENBHBIN aHamu3 uHTEpdeiicoB ProfiBus u CAN?

6.6 IlpumepHasi TeMaTHKa KYPCOBBIX padoT
KypcoBbie paboThl HE IPETyCMOTPEHBI.
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7 YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00eceYeHue JUCITUTIIMHBI
7.1 Pexomenayemasi aureparypa
Ocnognas numepamypa

1. aTepdeiicel BEIMUCTUTENBHBIX cUCTeM [TekcT] : yueOHO-MeToInYecKoe
nmocobue 10 BBHINOJHEHUIO jJabopartopHeix pador / M.E. Conozo6os, H.M.
PomanueBa. — M.: HJI Axamemunm XKykosckoro, 2020. — 28 c¢. URL:
http://storage.mstuca.ru/xmlui/bitstream/handle/123456789/8814/%21T _Comno3060
B PomanueBa AS.pdf?sequence=1&isAllowed=y (mara oopamenus: 30.08.2024).

/Jlononnumensvhan q1umepamypa

1. Jlanun, A.A. UnTtepdeiicel. Beibop u peanuzanus / A.A. Jlanun. M. : Tex-
Hocoepa, 2005. — 168 c.

2. MsueB, A.A. UuTepdeiickl cpeACTB BRIUUCIUTEIBHOW TEXHUKH : SHIUKIIO-
neauyeckuii cnpaBodHuk / A.A. MsueB. M. : Paguo u cBsi3zb, 1993. — 352 c.

3. Arypos, I1.B. [TocnenoBarenbubie unrepdericel [1K. IIpaktuka mporpam-
mupoanus / [1.B. Arypos. CII6. : BXB-IletepOypr, 2004. — 482c.

4. Arypos, I1.B. Uatepdeiic USB : npakTuka UCroib30BaHUS U MPOTPAMMHU-
poBanus / [1.B. Arypos. CII0. : BXB-Ilerepoypr, 2006. — 553c..

5. T'yk, M.YO. Tunst PCIL, USB u FireWire : samuxinonenust / MLYO. I'yk. CIIO. :
[Turep, 2005. — 540 c.

Yueono-memoouuecrkoe oovecneuenue

1. Metoauyeckue yka3aHHs K BBIIOJHEHUIO J1ab0OpaTOpHBIX padOT Mo
mucrurinHaM  «HTepdeiichl  AJEKTPOHHBIX  YCTPOHMCTB M CHUCTEMY,
«IIpombllieHHbIE  MH(pOPMALMOHHBIE ceTw» (st cTyd. Hamp. 11.03.04
"DNeKTpoOHUKa M HAHOAJIEKTpOoHUKA" 3-TO Kypca st Bcex (popm 00yd.) / cOCT.:
A.M. Adanacoes ; Kad. Pagnoduszuku u snexrponuku. Amdesck : Joul ' TY, 2019.
—45c.

7.2 Bba3sbl JAHHBbIX, 3JIEKTPOHHO-0MOIMOTEYHbIE CHUCTEMBI,
MH(OPMALMOHHO-CIIPABOYHbIE U OMCKOBbIE CHCTEMbI
1. Hayunas oubnuorexka ol TY : odunmanbHblii callT. — AJUEBCK. —

URL.: library.dstu.education. — TeKcT : 371eKTPOHHBIH.
2. Hayuno-texuuueckass 6uonuorexka BI'TY um. IlyxoBa : odunmaibHbii
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — Tekct : 3eKTpOHHBIH.

3. KoHcynpTaHT CTyaeHTa : D3JEKTPOHHO-OMOMMOTEYHas cucrema. —
MockBa. — URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — Tekct
DIIEKTPOHHBIM.

4. YHuBepcuTeTCKass OMONMOTEKa OHJAWH : 3JICKTPOHHO-OMOIMOTEUHAS

cucrema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Texkcr :
DIIEKTPOHHBIM.

5. IPR BOOKS : sanexktpoHHO-0uOMMoTeUHas cucteMa. — KpacHoropck. —
URL: http://www.iprbookshop.ru/. —Teker : 351eKTpOHHBIA.



http://library.dstu.education/
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http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
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8 MarepuajibHO-TEXHHYECKOe o0ecneyeHue TUCIUIINHBI

MartepuanbHO-TeXHUYEeCKasi 0aza oOecreurnBaeT MPOBEACHUE BCEX BHJIOB
JESITEIbHOCTH B Tpoliecce o0ydeHusi, coorBeTcTByeT TpedboBanusm OI'OC BO.
MatepuanbHO-TEXHUYECKOE 0OecTIeueHHe MPeACTaBIeHO B Tadbaue 9.

Ta6numa 9 — MarepualibHO-TEXHUUECKOE 00eCTIeUeHUE

HanmenoBanue 000pyJOBaHHBIX Y4€OHBIX KAOMHETOB

Anpec (MecToroo-
KEHHE) YIeOHBIX
KaOHMHETOB

CrennanbHbie TOMENICHUS:
Mynemumeouiinas nekyuouras ayoumopus (48 nocadounvix mecm),
obopynoBanHasi npoekropom EPSON EMP-X5 (1 mrT.); goMantawuii
kuHotearp HT-475 (1 mir.); mepcoHaNIbHBIA KOMIBIOTEp, JIOKAIbHASA
ceThb ¢ BrIX0J0oM B Internet

Ayautopun Ui NPOBEACHUS NMPAKTHYECKUX 3aHATHM, I CaMOCTOSI-
TEJNBHOU paboThI:

Jlabopamopus npeobpazoeamenvroll u MUKPONPOYECCOPHOU MEXHUKU
(25 nocaoounvix mecm) njist IPOBEACHUS MPAKTUUCCKUX 3aHSATUH, IS
IPYIIIOBBIX U MHAWBUAYAJIbHBIX KOHCYJ’II)TaIII/If/'I, IJId opraHu3anvu ca-
MOCTOSITEJIBHON Pa0OThI, B TOM 4YHCJIE, HAYYHO-HCCIICI0BATEILCKOM,
obopynoBaHHasi y4eOHON MeOeIbi0, KOMITBIOTEPAMH C HEOTPaHHYCH-
HBIM JOCTyIOM K ceTu MHTepHeT, Britovas qoctyn k 9bC

Komnviomepuwiii knacc (11 nocadounvix mecm) Uit TPYNIOBBIX U UH-
JTUBUAYAIbHBIX KOHCYJbTAIUI, OpraHU3alii caMOCTOSITEIbHON pabo-
Thl, 000PYAOBaHHBIN yueOHOI Mebesbio, KOMIBIOTEPAMHU ¢ HEOTPaHU-
YEeHHBIM JIOCTYIIOM K ceTu MHTepHeT, Bkmtovast noctyn k ObC, nockoit
MapKEepHON MarHUTHOU

(V)

ayn. 206 xoprr.

[o8)

ayn. 203 xoprr.

[eM)

aya. 207 kopr.
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JIncT n3MeHeHn! U NOIIOJIHEHUN

Howmep u3meHenus1, nata BHECEHUS N3MEHEHUS, HOMEP CTPAHULIBI JJIs1 BHECCHUS
U3MEHEHU N

J1O BHECEHU I U3SMEHEHMUI:

[IOCJIE BHECEHU I UBMEHEHUM:

OcHOBaHUeE:

[Toamuce nuia, OTBETCTBEHHOI'O 3a BHECEHHE U3MCHCHUMN




