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3aBeayrommit kadenpoi

PaGouass mporpamma npog;ﬁeﬂa it 20 roma mpuéma Ha 3acelaHHM
Kadeapbl K ABTOMaTU3UPOBAHHbIE CUCTEMbI YIIPaBICHUSI».

[IpoTokois oT « » 20 roga Ne

3aBeayromui kadeapoit

{(noanuce) (©.1.0.)

PaGouass mporpamma mpoaJieHa 1 20 roxa mpuémMa Ha 3acelaHUU
kadeapbl K ABTOMaTHU3UPOBAHHBIE CUCTEMBI YITPABICHUSI».

[TpoTokoi oT « » 20 roaa Ne

3aBenyromumi kadenpon

(moarucek) (®©.1.0.)

PaGouass mporpamMma mpoaJieHa a1 20 roga mpuéma Ha 3acelaHuM
Kadeapbl K ABTOMAaTU3UPOBAHHBIE CHCTEMbI YIIPABICHUS?.

[TpoTokos oT « » 20 roga Ne

3aBenyrouuil kaheapoi

(noamuck) (®.1.0.)



1. OBBEKT, IIEJIb 1 3AZTAYHN OCBOEHUA JUCHUIIJINHBI

OOBEKTOM M3yYEHMs] [UCLMIUIMHBI SIBISETCS COBPEMEHHAs WICOJIOTHUs
IIOCTPOEHUSI CHCTEM PEAJBHOIO BPEMEHHU, a TaKXKE€ BOIPOCHl MOJEIUPOBAHUS U
IPOEKTUPOBAHMSI AaBTOMATHU3UPOBAHHBIX CHUCTEM OOpabOTKM HMHPOPMALMK U
YIPABJICHHUS.

Lenpt0  AMCHMIUIMHBL  SIBJSETCS ~ O3HAKOMJIEHHME € MPUHIMIIAMHU
dbyHKkunoHUpoBaHUs cucteM peanbHoro Bpemenu (CPB) wu  ocHoBamu
MOJICIMPOBAHUSI U TPOECKTUPOBAHMSI ABTOMATHU3UPOBAHHBIX CUCTEM O0OpabOTKHU
uHpopMaluu Ha 0a3e CUCTEM PEalbHOIO BPEMEHH.

B pe3ynbTaTe 0CBOEHUS JUCHUIUIMHBI CTYACHT JIOJIKEH:

3HATh.

— TmpaBujia pa3pabOTKH MPOCKTOB aBTOMATHU3HPOBAHHON CUCTEMBI YIIPABICHUS
TEXHOJIOTUYECKUMU MTPOLECCAMY;

— MpaBWja NPOBEACHHUS  OOCHENOBAaHHS UM  METOJUKH  OINpPEACIICHUS
XapaKTEPUCTHK OOBEKTAa aBTOMATHU3AIUY;

— TUIIOBBIE MPOEKTHBIE PEHICHHUS aBTOMATU3UPOBAHHBIX CHUCTEM YIIPABJICHUSA
TE€XHOJIOTUYECKUMHU ITPOIIECCAMU;

— TEXHMYECKHWE peUIeHUs] TMEePENOBBbIX OTCYECTBEHHBIX U  3apyOekKHBIX
IIPOU3BOJIUTENIC ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIECHUS TE€XHOJIOTUYECKUMU
MIPOLIECCAMHU;

— MPOUEIypPbl KPUTUYECKOTIO aHAIIN3A,;

— METOAMKM aHaju3a pe3yibTaTOB MCCIEIOBAaHUS W Pa3pabOTKH CTpaTEerHii
MIPOBEICHUS UCCIEA0BAHUM, OPTAHU3ALUN MIPOLIECCA IPUHATHS PELICHHUS.

YMeTh:

— OCYILECTBIIATHh MOCTAHOBKY 3aJjaul Ha MPOBEACHHE 00CIeA0BaHUS 00bEKTa
aBTOMAaTHU3alUU U Pa3pabOTKy OTACIbHBIX YaCTe aBTOMATU3UPOBAHHON CUCTEMBbI
YIIPABJICHUS TEXHOJIOTUYECKUM ITPOLECCOM;

— MPUMEHSATh METOJMKU U MPOLETYPhl ONPEEICHUS XapaKTEPUCTUK 00BEKTa
aBTOMAaTHU3alluM, JUIs aHajau3a WHQPOpPMAIUU 10 aBTOMATHU3UPOBAHHBIM CHUCTEMaM
yIpaBiIeHUs] TEXHOJOTHUYECKUMHU TpoIllecCaMUd U HCIOJIb3yeMOM 000pYyA0BaHUU
BEAYIIMX MPOUZBOAUTENICH, ISl OMNPENCIICHUS KPUTEPUEB ONTHUMAaIbHOCTH
IIPUHUMAEMBIX TEXHUYECKUX pelLIeHu pu pa3paboTke CXEMBI
ABTOMAaTU3UPOBAHHOM CUCTEMBI YIIPABIICHUS TEXHOJIOTMYECKUM MPOLIECCOM;

— TPUMEHATH CUCTEMY aBTOMAaTHU3UPOBAHHOI'O MPOECKTUPOBAHUS U MPOTrPaMMy
JUIST HamuCaHWs W MOIU(HUKAIMKA JOKYMEHTOB IS pPa3pabOTKH  CXEMBI
ABTOMATHU3UPOBAHHOM CHCTEMBI YIIPABIICHUS TEXHOJIOTMYECKUM MPOLIECCOM;

— TMPUHUMATh KOHKPETHBIC PEMICHUS IS TOBBIMICHUS 3(P(HEKTUBHOCTH
npoleAyp aHaau3a npoOaeM, TPUHATUSI PEIICHUN U pa3pabOTKu CTpaTeruil.

BJIA/IETh:

— HaBbIKAMHU MOJIFOTOBKM 3aJlaHUM Ha BBIMOJHEHHE pPabOT HAa MOATOTOBKY
MPOEKTHOM  JOKYMEHTAIlMM  aBTOMATU3UPOBAHHOW  CHCTEMBI  YIIPABJICHUS
TEXHOJIOTUYECKUMHU TPOLIeCCaMU, pa3padOTKH YaCTHOIO TEXHUYECKOTO 3aJaHus Ha
oOcienoBaHre  OOBEKTa  aBTOMATHU3AllMH,  ONPENEJICHUS  HOMEHKIATYPbI



WHPOPMAITMOHHBIX W YIPABJSIIOIIMX CHTHAJIOB aBTOMATU3MPOBAHHOW CHCTEMBI
VOPaBJICHUS]  TEXHOJOTHYECKMM  TporeccoM, cOopa  uHbopmaruu 00
ABTOMATHU3HPOBAHHBIX CHCTEMaX YIPABICHHUS TEXHOJOTHYCCKHMH IPOIECCaMU H
UCIIOJIb3yeMOM 000PY0BaHUN BEIYIITUX MTPOU3BOIUTEIICH;

— HaBBIKAMH pPa3pabOTKH TEXHUYECKOIO 3aJaHus Ha pa3pabOTKy MpPOCKTa
ABTOMATHU3MPOBAHHONW CHCTEMBI YIPABJICHHS TEXHOJOTHYECKHM IPOIIECCOM H
COTJIACOBAHUE €T0 C 3aKa3UYNKOM;

— METOoJlaMH pa3pabOTKH BapHAHTOB CTPYKTYPHBIX CXEM aBTOMATH3UPOBAHHOMN
CHCTEMBI YIIPABJICHHUS TEXHOJOTMYECKHM IIPOLIECCOM M BBIOOpA ONTHUMAbHOMN
CTPYKTYPHOM CXEMBI,

— METO/IaMH YCTaHOBJICHHS NMPUYUHHO-CIICACTBEHHBIX CBSI3CH M OMNpEACICHHUS
HanboJiee 3HAYMMBIX CPEM HHUX; METOJAMKAMH IMOCTAHOBKH IICJIK U OINPEICICHUS
CIIOCOOOB €€ JIOCTHKEHUS; METOAMKAMU pPa3paOdOTKH CTpaTeruil JACUCTBUN TIpH
POOJIEMHBIX CUTYaITUAX.

[lepeunciennble  pe3yabTaThl  OOyYEHHS  SIBISAIOTCS  OCHOBOM IS
dbopMUpOBaHUS CJICTYIOMNX KOMIETESHIINM!

—  CIOCOOCH OCYIIECTBJIATh KPUTHUSCKHUN aHaJIN3 MPOOJIEMHBIX CUTyalWid Ha
OCHOBE CHCTEMHOTO IM0JIX01a, BbIpadaThiBaTh cTpareruto aeiicteuid. (YK-1);

— cmnocobeH paspabateiBaTh TpoekThl ACY TII ¢ mpuMeHeHHeM METOI0B
ONTUMM3AIMN TIPOW3BOJICTBEHHBIX TMPOIECCOB M HWHHOBAIIMOHHBIX HAy4YHO-
texandeckux perienni (ITK-3).



2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMME

JlucruminHa ~ OTHOCUTCS K = 4acTd  (QOpMHPYEMOH  y4aCTHUKAMH
o0Opa3oBaTeIbHBIX OTHOIICHWH OJI0Ka NUCIMIUIMH Y4EeOHOro TUlaHa M 0azupyeTcs
Ha JUCIHUIUINHAX, U3y9aeMbIX B OakajgaBpHare.

3HaHWS W yMEHUS, MPUOOPETEHHBIC TPHU OCBOCHHWM NAHHOW TUCIUTIINHBI,
peanu3yroTCs CTYJCHTOM NPH BBITOJHCHUH KYypCOBOTO IPOEKTA IO JHCIMIUINHE
«CucTteMbl  peanbHOTO BPEMEHHM», WM3YYCHHHM TaKMX JUCIUIUIMH, Kak
«IIpoexkTUpoBaHUE CHUCTEM YIMPABICHUS MPOU3BOJACTBEHHBIMH MPOILIECCAMU» U
«PacnipeniesieHHbIE CUCTEMBI YMPABICHUS», HA NPEATUIUIOMHONW TPAKTHKE W
MIPOXO0XKICHUU I'OCYAAPCTBEHHONW UTOTOBOW aTTECTAILUU.



3. CTPYKTYPA U COAEP KAHME JUCIUITJINHBbI

3.1. Pacnpenesienne yuyeOHbIX YacoB MO TeMaM JAMCHUIUIMHBI M BHIAM

3aHATHH
HaumenoBanme tem KonndaecTBo yacoB (ouHas / 3a04Has
(conmeprkaTenbHbIX MOIYJIEH) dbopma)
Beero B ToMm uncine
Jlektmu | JlaGop. | Ilpakr.| CP
Tema 1. OcHnosmnble nouamus cucmem
peanvrozo epemenu (CPB). Obwue 8 2/1 4/6
nonooicenuss ACY TII
Tema 2. Mexanuszmol peanrbHo20 6peMeHu. 18 4/0 6/10
Tema 3. Opeanuzayust 6b14UCIUMENBHOCO 24 412 412 6/10
npoyecca 6 CPB.
Tewma 4. B3auMoae€tcm6ue cucmenm peanviozo | e 4/ 412 6/10
BPeMeHU C BHeUlHell CPedoll.
Tema 5. Cmpykmypa CPB. IIpoepammnoe 24 4/ 6/0 6/11
obecneuernue CPB.
Tema 6. IInanuposanue 3aoau ¢ CPB. 24 4/0 6/0 5/10
Tema 7. Annapamnoe obecneuenue CPB.
Ananoco-yupposoe npeobpazosarue 10 4/1 8/2 8/20
uHgopmayuu
Tema 8. Pazpabomka ycmpoticmea 19 8/2 6/0 0/4 8/20
CONPANCEHUSL C MEXHONOSUYECKUM 00bEKMOM
BrimonHeHne KypcoBoii paboThl 27/27 27/27
HWroro mo Bumam 3aHATHi 144/144| 34/6 34/6 0/4 | 76/124
Konmponw 36/36
Uroro: 180
@®opMHpPOBaHHE KOMIECTEHUMH B  pe3yJbTare OCBOCHHMS  TeM
AUCHUITIJINHBI
Komnerenuu TeMbl THCHUTIIMHBI, HAlleJIEHHbIE HA BLIPA0GOTKY
KOMIIeTEeHI[UH
YK-1 Tewmsr 3,4, 5,6
IIK-3 Temsr 1, 2, 3,4,5,6,7,8
3.2. JIleknun

Tema 1. OcHoBHBIE TIOHATHUS cUCTeM peanbHOro BpemeHu (CPB). O6mue

nonoxenusa ACY TII
Conepyxanue TeMbl 1:

Jlekuust 1. Bsegenue. IlpenMer u 3agauu  AUCHMIUIMHBIL.
nporpamMma. O030p coaep)kaHUs JCKIMK M Ja0opaTopHbIX padoT. OCHOBHas W

PaGouas




JOTIOMHUTENbHAS JTepatypa. OOmme monoxenus. Kiaccupukamus CPB.
Uctopus pazsutusa ACY PB. @ynkuuu CPB. O6o6mennas crpykrypa CPB.
Jluteparypa k Teme 1: [1, 2, 3]

Tema 2. MexaHU3MbI PeaIbHOT'O BPEMECHH.
ConepkaHue TeMBI 2:

Jlexuus 2. ApxutekTypHbie ocooeHHocTr CPB, MoHONMMTHAsS apXHUTEKTypa,
MHOTOsiiepHas apxurTekrtypa, BcrpamBaembie OC PB. Xapakrepuctuku OCPB.
MexaHu3Mbl peasibHOro BpeMeHH. OpraHu3amnusi MHOT0331aqyHOCTH, CIIOCOOBI
OpraHu3alid MHOT'033/1a4HOCTH, OYEPEIX 3a/1a4.

Jlexuus 3. [Ipuopuretsl 3a1a4, npodiieMa «MHBEPCUU PUOPUTETOBY», METO/T
«pa3roHa mnpuoputeroB». CuHXpoHM3auus 3anad. Kpurepuii KOpPpEKTHOCTH
CUCTEMBI pEalbHOr0 BpeMeHHU. lIpuMepbl OmepallMOHHBIX CHCTEM pPEATbHOTO
BPEMEHU.

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

Tema 3. Opranuzanus BEIYUCIUTENIBHOTO npoiiecca B CPB.
ConepkaHue TEMBI 3:

Jlexuus 4. Cxemsl ynpasinenus B ACY TII: ynpaBinenue B pexxume cOopa
JAHHBIX, YIPAaBICHUE B PEKUME COBETUYMKA ONEpaTopa, CyNEpPBU3OPHOE
yIpaBJICHUE, HEMOCPEICTBEHHOE IU(ppoBOe yrpaBieHUE. [I9Th OCHOBHBIX BHJIOB
obecnieuenuss ACY TII. Xapakrepuctuku BbluucIUTENbHOTO mnponecca B CPB.
TpeboBaHuUs K BpEMEHH PEAKIIUUA CUCTEMBI.

Jlekumss 5. Mmuoro3amauynocte CPB. [luknuuyeckue u cnopaauyeckue
3aJlayu.

Jlurepatypa k Teme 3: [1, 2, 3]

Tema 4. B3auMoielicTBUE CUCTEM PEaTbHOTO BPEMEHHU C BHEITHEN Cpeoi.
ConepxxaHue TeMbl 4:

Jlekuusa 6. Mupopmanronnsle noToku. Tunbl nHPopManuu. Crnocodsl u
cpencTtBa mpeoOpasoBaHuss M mepenaud  umH@opmanuu.  [IpeoOpazoBanue
aHAJIOrOBOr0 CHUTHAJIa B LU(POBYIO GopMy: NHUCKpEeTH3alusi, KBAaHTOBAHUE H
KOJMPOBaHHUE.

Jlexuus 7. IlorpemHoctu mpeoOpa3zoBanusa. CpejcTBa B3aUMOJEHCTBUSA C
BHemHeW cpeao B cocrae CPB. Jlatuuku. McnonHUTENbHBIE MEXaHU3MBbI.
YerpoiicTBa B3 C OOBEKTOM.

Jlureparypa k Teme 4: [3]

Tema 5. Ctpykrypa CPB. [Iporpammuoe obecnieuenue CPB.
CopeprkaHue TEMBI 5:




Jlekiust 8. TumoBas ¢yHkuoHanbHas cxema coBpemeHHon ACY TII.
OcnoBHble cxembl peanuzaunu ACY TII: onHOypoBHEBas JIOKajdbHasi CUCTEMA,
JIBYXypOBHEBash  IIEHTPAJM30BaHHAs  cHCTeMa. B3auMOCBSI3b  CTPYKTYpHI
anmapaTtHbIX U nmporpaMMHubix cpeacts MUC.

Jlekuus 9.  OOmiee u crienUanbHOe  MporpaMMHOe  oOecreueHue.
AmnmapatHas miarpopma CPB. Opranumszanus BBoja/BbiBOAa. BBOI/BBIBOJ 10
roToBHOCTH. BBOJI/BBIBOI 110 TipepbIBaHui0. [IpsaMoi JOoCTy K MaMsITH

Jlutepatypa Kk Teme 5: [2, 3]

Tema 6. IInanupoBanue 3agau B CPB.
Conepxkanue Temsl 6:

Jlexuus 10. IlnmanupoBanHue 3amayd. AJTOPUTMBI ITUTAHMPOBaHUA 0€3
MEPEKIIIOUYEHUS U ¢ nepekitoyeHneM. CXxeMbl Ha3HAYEHUS! TPUOPUTETOB.

Jekmss 11. FIFO pucneruepuzanus. KapycenbHas aucneTyepusanus.
AJlanTUBHAs TUCTIETYCPU3ALIUS.

Jluteparypa k Teme 6: [1, 2, 3]

Tema 7. AnmapatHoe obecneuenue CPB.  Awnanoro-nudgpoBoe
npeodpazoBaHue HHGOPMAIUU
CopeprkaHue TEMBbI 7:

Jlekuus 12. Knaccubukamuss cpeAacTB cOopa W TMEpBUYHON 00pabOTKU
uHpopMmaru. XapaKTepUCTUKH (DYHKIIMOHATBHBIX 3BEHBEB HW3MEPUTEIHHOTO
KaHana. AHanoro-1udposbie mpeoOpa3oBaTeu.

Jlekimss  13.  Iludpo-ananoroseie  mpeoOpazoBatenu. IlorpemrHocTu
mudpoBoro mpeoOpa3zoBaress. XapaKTEPUCTUKH HEKOTOPBIX HWHTETPaIbHBIX
udpoBeIX MpeobpaszoBareneil. BoccraHOBIEHUE aHAIOTOBBIX CHUTHAJOB (KaHam
aHaJIOrOBOT'O BHIBO/IA).

Jlutrepatypa k Teme 7. [1, 2, 3]

Tema 8. Pa3paboTka yCTpOHCTBa CONPSOKEHUS C TEXHOJIOTHYECKUM
00BEKTOM
Conepxanue TeMbl 8.

Jlekuus 14. ®dopmMupoBaHHMe anmapaTHOM W OPOTPaMMHOM Cpenbl ISt
peanuzaruu npuioxkenuit CPB. YcrpoiicTBa cBsi3u ¢ 00bEKTOM.

Jlexuus 15. SCADA — cpeacTBa aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
CPB.

Jlexuus 16. [Tpumepst pazpabotku annaparaoi peanusanuu CPB.

Jlexuus 17. ITpumepst pazpaboTku nporpamMmmHoii peanu3zanuu CPB.

Jlutrepatypa k Teme 8. [1, 2, 3]



3.3 [IpakTueckue (CeMUHAPCKHUE) 3aHITUSA

B yueOHOM 1u1aHe B paMKaxX OCBOEHHUS JAMCLMILUIMHBI IPAKTUYECKUE 3aAHITHS
IPEeTyCMOTPEHBI TOJBKO MO 3a04HOM ¢opme oO0yueHus. TemaTuka 3aHATHI:
Paspabomxka ycmpoiicmea conpscenus ¢ mexnono2uueckum oovekmom (00beM — 4 daca).
Ha 3aHsATHAX paccMaTpuBalOTCs MPAKTUYECKHE MPUMEPHI pa3pabOTKU annapaTHOU
peanu3anuu 1 nporpaMMHon peanuszanuu CPB.

3.4. JlabopaTopHble padoThI

No Tema paGoTsl Oo6mewm, | Jlutepa
/1 yac. Typa
1 JIa6. pa6. Ne 1. Co3gaHue nMpoeKTa ¢ MOMOIIBIO 4 [4]

nporpaMMHoO#t cpenbl TraceMode
2 JIa6. pa6. Ne 2. Co3manne u HacTpOWKa KaHAJIOB 4 [4]
JUTSI CHCTEMBI PETbHOT'O BPEMEHHU C TTIOMOIIIBIO
nporpaMMHo# cpessl TraceMode
3 JIa6. pa6. Ne 3. 3yueHue nporpaMMHBIX CPEJICTB 6 [4]
cpeasl TraceMode
4 JIa6. pa6. Ne 4. Pa3paboTtka rpaduaeckoro 6 [4]
untepdeiica mpoekra CPB ¢ momorisio
mporpaMMHO# cpenbl TraceMode
5 JIa6. pa6. Ne 5. MoaenupoBaHue mpoiiecca 4 [4]
npeoOpa3oBaHus aHAJIOrOBOM MH(POPMALIMH B
UG poBoOt KOJ
6 JIa6. pa6. Ne 6. MogenupoBaHue mporiecca 4 [4]
npeoOpa3oBaHus MOCIICIOBATEILHOCTH IIU(PPOBHIX
KOJIOB B aHAJIOTOBBII CHTHAJI
7 JIa6. pa6. Ne 7. Pa3paboTka anmapaTHOTO | 6 [4]
nporpaMmHoro kommiekca ACY
Uroro: 34
3.5. CamocrosiTesibHAs padoTa CTyAeHTA
Ne Bubl camocTosATEILHOM pabOTHI CTYICHTA Oo0newm,
n/m qac.
OYH/3204YH
1 W3ydeHune JISKIMOHHOTO MaTepualia 25/47
2 IToaroTroBKa K MpakKTHYSCKUM 3aHATHUSIM 0/10
3 [ToaroToBka kK 1a00paTOPHEIM paboTam 24/40
4 BrinosiHEHHE KypCOBOr0 MPOEKTA -
5 BrinosHeHne KypcoBoit pabOThI 21127
6 BrInonHeHNe HHAMBUAYAIHHOTO 3aJaHUS -
HUTOIO: 76/124




3.6. KypcoBoii npoekT (pa6oTa), MHAMBUAYAJIbHOE 3aJaHUE

KypcoBoil mpoekT mo AUCHMIUIMHE MPEAYyCMOTPEH YYE€OHBIM IIJIAHOM BO
BTOPOM CEMECTPE U BBINOJHICTCS IAPAUIEIBHO C M3Y4YEHHEM OCHOBHOIO
Marepuaia 1o JUCLUILINHE.

BrimonHsiercst B cooTBeTCTBHH C [5].

Pe3ynbraroM BBIMOTHEHUS KYpCOBOM paboOThl JOMKEH OBITh MPOEKT
pa3pabOTKU aBTOMATU3UPOBAHHOW CHUCTEMBbI YIIPABJICHHUS HECIO0XHBIM OOBEKTOM.
[TpoekT 00s13aTeIbHO JOJKEH COAEPKATh ONMMCAHUE TEXHOJOTUYECKOTO Mpolecca,
BEIOOpP W 000CHOBaHME BHIOOpPAa OCHOBHBIX JJIEMEHTOB YCTPOWCTBA COIPSIKEHUS,
CTPYKTYPHYIO CXeMy YCTpoicTBa compspkeHuss OBM ¢ 00BEKTOM YIIpaBIICHMUS,
pa3paboTKy anroputMa ympasieHus. [IporpammHoe oOecrneueHUE CHCTEMBI
JOJDKHO COJepKaThb NPOrpaMMy OIpoca JATYUKOB B  3aJaHHOM PEXUME,
IPOrpaMMy BbIJAYH AHAJIOTOBOI'O YIIPABJISIOLIETO BO3AEHCTBUH B COOTBETCTBUU CO
CXeMOW ympaBieHus. MojaenupoBaHue IIpoliecca YNpaBIEHUs 3aJaHHBIM
00BEKTOM JIOJKHO OBITh peaji30BaHO B IPOrpaMMHOM cpeie Scada.

TumoBoe 3amgaHue Ha  KypCOBOM  IIPOEKT  CONEPKUT  OIMCAHUE
GyHKUMOHUpPOBaHUS OOBEKTa YINpaBleHUs U Tpedyemble pexXUMBbI OIpoca
JATYMKOB U BBIIAYU YHPABIISIONINX BO3/ICUCTBHIA.

B pesynbraTe BeIMOIHEHUS pabOThI CTYIAEHT JTOKEH:

- 3HATh MpaBUiIa Pa3padOTKH MPOEKTOB aBTOMATU3UPOBAHHON CHCTEMBbI
yOpaBJIEHUS  TEXHOJOTMYECKUMH  MpOLEccaMH;  MpaBujia  NPOBEACHUS
oOcnenoBaHMsT M METOAMKM  ONPEIEICHUS  XapaKTEpPUCTHK  OOBEKTa
aBTOMAaTU3alli{; TUIIOBBIE MPOEKTHHIE PEIICHUS aBTOMAaTHU3MPOBAHHBIX CHCTEM
YIPABJICHUS TEXHOJIOIMYECKUMHU NPOLECCAMU; TEXHUYECKHUE PELICHHS MEPEIOBBIX
OTEYECTBEHHBIX U 3apyOEKHBIX MPOU3BOAUTENECH aBTOMATU3UPOBAHHBIX CHCTEM
YIPABJICHUS TEXHOJIOTMYECKUMU MTPOLIECCAMH;

- yMETh  NPUMEHSATh METOJAMKM W MIPOLENypbl  ONpeleIeHUs
XapaKTEPUCTHK OO0BEKTa aBTOMATH3alWHU, [UI aHauu3a HWHOOpMAlUu 10
aBTOMATU3UPOBAHHBIM CUCTEMaM YIIPABJICHUS TEXHOJOTMYECKUMH MPOLECCaMU U
UCIOJIb3yeMOM O0OpYAOBaHUM BEAYIIUX MPOU3BOAUTENICH, ISl ONpEeICHUS
KPUTEPUEB  ONTUMAJIBHOCTH NPUHUMAEMBIX TEXHUYECKUX pEUICHUH Mpu
pa3paboTKe CXeMbl ABTOMAaTU3UPOBAHHON CUCTEMBI YIIPABJICHUS TEXHOJIOTMYECKUM
IIPOLIECCOM; IPUMEHATh CHCTEMY aBTOMAaTH3UPOBAHHOIO IPOCKTUPOBAHUS U
nporpaMmy JJisi HamucaHus M MOJUQPHUKALUUA CXEMbl aBTOMATHU3HPOBAHHOMN
CUCTEMBI YIIPABJIECHUS TEXHOJIOTHYECKUM MTPOLIECCOM;

- BJIAJETh METOAAaMU pPa3pabOTKH BAPUAHTOB CTPYKTYPHBIX CXEM
ABTOMAaTU3UPOBAHHON CHCTEMBI YIPaBICHUS TEXHOJOTMYECKUM IPOLECCOM U
BbIOOpA ONTUMAJIBHON CTPYKTYPHOM CXEMBbI; METO/IaMH YCTAHOBIIEHUS TPUYHMHHO-
CIIE/ICTBEHHbIX CBS3€d U OIpeelieHus Haubojiee 3HAYMMbIX CpEAU HUX;
METOIMKaMU TTOCTAHOBKH LIEJIM U ONPEETIEHUs CITIOCOO0B €€ JOCTUKEHUS.

O0beM yueOHOM Harpy3Ku U BBIMOJIHEHUU KypCOBOW pabOThl — 2/ 4acos.

PexomenmyemMblii 00beM MOSICHUTENBHON 3aMUCKH 110 KypPCOBOMY MPOEKTY —
He 6osiee 40 ctpanur hpopmara A4 (210%297 mm).



4 ®OHJI OHEHOYHbBIX CPEJICTB

4.1 Kpurepum H IKaJIbl VI HHTEIPUPOBAHHONH OLEHKH YPOBHSH
c(hopMHUPOBAHHOCTH KOMIIETCHIMH

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUU

— HYJIEBOH ypOBEHb: HEBEpPHbIE, HE AapPryMEHTUPOBAHHBIE, C MHOXECTBOM
rpyObIX OIIMOOK OTBETHl HA BOMPOCHI / OTBETHl Ha JIBa BOIpOca M3 Tpex
MOJTHOCTHIO OTCYTCTBYIOT. Y POBEHb 3HAHUIN HUKE MUHUMAJIbHBIX TPEOOBaHMUIA;

— MUHUMAQJIbHBI YPOBEHb: JAHbl HE MOJHBIE, HE TOYHBIE MU HEAOCTATOYHO
apryMEHTHUPOBAHHBIE OTBETHI HAa BONPOCHI. Y POBEHb 3HAHUIM HMKE MHUHUMAJIbHBIX
TpeboBaHui. [{onmymeHo MHOTO TPyOBIX OIIMOOK;

— MOPOrOBBbI  ypOBEHb: JaHbBl HEIOCTATOYHO IIOJIHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI Ha BONPOCHL. [1710X0 3HAaeT TepMUHBI, ONIpEAECIECHHS U
NOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOUIEHWS, NPHUHLMIBL. JlomylieHo
MHOTO HErpyOBbIX OLINOOK;

— cpeaHuil  ypoBeHb:  JlaHBl  JIOCTATOYHO  TOJHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI HA BOMPOCHL. B 11€10M 3HaeT TEpMUHBI, ONPECICHHUS
U TIOHATHSA, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHMS, TPUHIUIBL JlonmyiieHo
HECKOJIbKO HErpyObIX OIMOOK;

— NPOABUHYTHIA YpOBEHb: JAHBI MOJIHbIE, TOYHbIE U apryMEHTHUPOBAHHbIE
OTBEThl Ha BONPOCHL. 3HAET TEPMUHBI, OMNPENECICHUS U MOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLIEHMsI, MPUHUUIBL JIOMyIIIEeHO HECKOJIbKO HErpyObIX
OIINOOK;

— BBICOKUM YPOBEHB: JAHbI MOJHBIE, TOYHBIE U APTyMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMHUHBL, OINPENCICHUs] W TOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLIEHUS, IPUHIMIBL. J[OMyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasaaiowas KomnemeHyuyu — YMeHUsA:

— HYJEBOH YypOBEHb: TMOJHOE OTCYTCTBUE IIOHUMAHUA CYTU METOAUKU
pelIeHHs] 3aJayd, AOMYLIEHO MHOXKECTBO TIpyOeHImnX OmuOOK / 3aaHusl He
BBITTOJIHEHBI BOOOIIIE;

— MUHUMAaJbHBIA YpOBEHb: ciaboe TMOHMMAaHHUE CYTH METOJMKH pEelIeHUs
3aJlay, JoNylleHbl TpyOble omubku. Pemenus He obOocHoBanbl. He ymeer
WCIIOJI30BaTh HOPMATUBHO-TEXHHUYECKYIO JuTeparypy. He opueHTtHpyeTcs B
CIIeLIMaJIbHOW HAy4YHOU JIUTEPATYPE;

— MOPOrOBBIM YPOBEHb: JTOCTATOYHOE IMMOHUMAHUE CYTH METOJHMKH PEUICHUS
3ajauM, JomylieHbl omuOku. Pemenuss He Bcerma 0O0OCHOBAaHBI. YMeeT
UCTIOJIb30BaTh HOPMATUBHO-TEXHHUECKYIO JuTepaTypy. Cinabo opueHTHpyeTcs B
CIEIUAIBHOW HAYYHOM JIUTEPATYPE;

— CpeIHUH YpPOBEHb: B LIEJIOM I[OHUMAET CYTh METOJMKH PEIICHMS 3aJauu,
JomyuieHsl omuOku. Pemienuss He Bcerga oOOCHOBaHbI. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CHEIUAIbHYIO HAYUHYIO JIUTEPATYyPY;



— IPOJIBUHYTHIA YPOBEHb: B ILIEJIOM IOHMMAET CYTb METOJMKHU PEIICHUS
3a/la4i, JIOMYIIeHbl HETOYyHOCTH. CrocoOeH 00OCHOBaTh pelIeHUs. YMeeT
UCII0JIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIEIHANBHYIO HAYYHYIO JTUTEPATYypy;

— BBICOKHUM ypOBEHb. MOHUMAET CYyTh METOJAUKH penieHus 3anadud. CrnocodeH
O00OCHOBAaTh pEIICHUS. YMEET WCIO0JIb30BaTh HOPMATUBHO-TEXHUYECKYI0 U
CHEIUAJIbHYIO0 HAy4HYIO JIUTEpaTypy, NEPe0BOM 3apyOeKHBINA OTIBIT.

Cocmasnanowas KomnemeHyuy — 61a0eHUue HAGbIKAMU

— HyJIEBOH ypOBEHb: HE TMPOJEMOHCTPUPOBAT HABBIKK  BBIOJIHECHUS
npo(eCCUOHANBHBIX 3adady. VICHBITBIBAET CYIIECTBEHHBIE TPYAHOCTH IIPH
BBINIOJIHEHUH OT/IE€IbHBIX 33aHUH;

— MUHUMAaJbHBI YPOBEHb: IPOJEMOHCTPUPOBAT HEIOCTATOUHbIE HABBIKU
BBIMOJIHEHUsST  NMPOoQecCUOHANbHBIX  3anad. VchpIThIBaeT  TPYAHOCTH  INPHU
BBIMIOJIHEHUU OT/IEIbHBIX 33JaHUM;

— TMOPOTOBbIIl YPOBEHb: BJIAJEET OMBITOM TOTOBHOCTH K NPO(eCCHOHATHLHOU
JEeSTEbHOCTH U MPO(PECCHOHATBPHOMY CaMOCOBEPIICHCTBOBAHUIO HA TOPOTOBOM
ypoBHe. TpyoBbIie AeMCTBHSI BBHITIOIHSAET MEAJICHHO U HEKAYECTBEHHO;

— CpeIHHMH  YPOBEHb: BJAJEET CPEAHUM  OINBITOM TOTOBHOCTH K
npodeccruoHanbHON NEeSATEIbHOCTH U npodeccuoHanTbHOMY
CaMOCOBEPIIICHCTBOBAHUIO. TpyAOBbIE JEHCTBHS BBITIOTHSIET HA CPEAHEM YPOBHE
10 OBICTPOTE U KaYECTBY;

— MPOJIBUHYTHIA YpPOBEHb: BIAJEET OIBITOM U JOCTAaTOYHO BBIPAXKECHHOU
JUYHOCTHOM  TOTOBHOCTM K  MpO(PEecCHOHAIbHOM  JEATENbHOCTH U
npo(eCCUOHATTLHOMY ~ CAaMOCOBEPIIEHCTBOBAHMIO. BBICTpPO M KayeCTBEHHO
BBINOJIHSET TPY0OBbIE ACHCTBUS;

— BBICOKHI YpOBEHBb: BIAJCET ONBITOM U BBIPAKEHHOCTHIO JUYHOCTHOU
TOTOBHOCTH K MNPOPECCHOHATBHON JEATEIBHOCTH U NPO(EeCcCHOHATHLHOMY
CaMOCOBEPIIICHCTBOBAHUIO. BBICTPO M  KAauyeCTBEHHO BBIMOJIHSAET TPYAOBBIC
JNEUCTBUS.

Obobwennas oyenka cghopmupo8anHoCcmu KOMnemenyuii:

— HYJICBOH YpOBEHB: KOMIICTCHIIMHM HE C(DOPMUPOBAHBL;

— MUHUMAaJbHBIA YPOBEHBb: 3HAYHMTEILHOE KOJUYCCTBO KOMIICTCHIIMH HE
c(hOpMUPOBAHO;

— MOPOTOBBIN yPOBEHb: BCE KOMMETEHIIMU C(HOPMUPOBAHBI, HO OOJIBITUHCTBO
Ha TIOPOTOBOM YPOBHE;

— CpeaHui ypOBEHb: BCe KOMMIETEHIIMU CHOPMHUPOBAHBI HA CPETHEM YPOBHE;

— MPOABUHYTHIA YPOBEHB: BCE KOMIIETCHIINU CHOPMHUPOBAHBI HA CPEIHEM WITU
BBEICOKOM YPOBHE;

— BBICOKHI YPOBEHB: BCE KOMITETCHIINHA CHOPMUPOBAHBI HA BHICOKOM YPOBHE.



4.2 Bonipocsl K 3K3aMeHy
Knaccudpukanus CPB. @ynkuuu CPB.

O6o6mennas crpykrypa CPB.

ApxutektypHbie ocooeHHocT CPB, MOHONMTHAs apXUTEKTypa
ApxurextypHbie ocooeHHoct CPB, MHOTOSIIEpHast apXUTEKTypa
Apxurextypabie ocooenHoctu CPB, BcrpanBaemsie OC PB.
Xapakrepuctuku OCPB. Mexanu3mbl peaibHOTO BpEMEHHU.

N O

Opranu3zaiusi MHOT033Ja4HOCTH, CIIOCOOBI OpraHU3allui MHOT'03a/Ia4HOCTH,

ouepeau 3aaau.

8. IlpuoputeTsl 3a1a4, mpoOjieMa «MHBEPCUU MIPUOPUTETOBY, METOJI «pa3roHa
MIPUOPUTETOBY.

9. Cunxponmzanusi 3anady. Kpurepuil KOPpPEKTHOCTH CHUCTEMBl PEaTbHOTO
BpPEMEHHU.

10.Cxemsr1 yripaBnenust B ACY TII: ynpaBnenue B pexkume cOopa TaHHBIX,

11.Cxembl ympasnenuss B ACY TII: ynpaBneHne B pexuUMe COBETUMKA
oIepaTopa, CynepBU30PHOE YIPABICHUE

12.Cxewmmnl yripaBnenust B ACY TII: HenocpencTBeHHOE ITU(POBOE yIIpaBeHUE.

13.11s1h ocHOBHBIX BUA0B obecnieueHuss ACY TII.

14. XapakTepucTuku BbUUcIUTENbHOTO Tporiecca B CPB. TpeboBanus k
BPEMEHU PEAKIIUU CUCTEMBI.

15.MHuoro3agauynocts CPB. [{uknndyeckue U cnopaindyeckue 3aaaqu.

16.Uudopmarmonnsie moToku. Tumbsl wHGoOpMammu. CrnocoObl M CpencTBa
npeoOpa3oBaHus U niepeaaduu uHGOpMaIuu.

17.1lpeoOpa3zoBanrie  aHAJIOrOBOrO CUTHajia B IudpoByro  dopmy:
JUCKPETU3AIIHS

18.I1peoOpazoBanre aHATIOTOBOTO CUTHaja B IIU(POBYIO GOpMY: KBAHTOBAHUE

19.TTpeoOpa3oBanre aHATIOTOBOTO CUTHAJA B IIU(DPOBYIO (hOpMY: KOJMPOBAHUE.

20.CpencrTBa B3anUMOJICHCTBUS ¢ BHEIIHEH cpenoid B coctaBe CPB. JlaTumkw.
HcriomHUTENTbHBIE MEXaHU3MBI. Y CTPOIMCTBA CBS3U C OOBEKTOM.

21.TunoBast ¢QynkunoHaneHas cxema coBpeMmeHHot ACY TII. OcHoBHBIE
cxembl peamm3anuu ACY TII: oaHOypoBHEBasi JIOKajlbHas CHCTEMA,
JIBYXYpOBHEBas IIEHTPAIIM30BAHHAS CUCTEMA.

22.B3auMOCBSI3b CTPYKTYpBI ammapaTHbIX W mporpammubix cpencts MUC.
OoO1mee U crienMagbHOEe MPOTPaMMHOE OOecIieueHue.

23.Anmapatnas tuiargopma CPB. Opranumzanust BBoza/BhiBOJa. BBOA/BRIBOX
10 TOTOBHOCTH.

24.Opranuzanusi BBOJA/BbIBOJA. BBOA/BBIBOJ 10 mpepbiBanuio. [Ipsmoit
JIOCTYT K MaMsITH

25.[InanupoBanue 3aiad. AJTOPUTMBI IJITAHUPOBAHUS 0€3 MEPEKITIOYEHUsI U C



NEPEKITIOYEHUEM.

26.Cxembl Ha3HaueHus npuopureroB. FIFO nucneryepusanus.

27 .KapycenbHas aucrneTyepu3aius.

28.AnanTuBHas AUCHIETYEPU3ALINSL.

29.®opMupOBaHUE aNNapaTHOM M NPOrpaMMHONM cpeabl JUId peanu3aliu
npunoxennit CPB.

30.YcrpoiictBa cBsisu ¢ oObekToM. Kiaccudukamus cpeacts cbopa u
NEepPBUYHON 00pabOTKH MH(pOPMALIIH.

31.XapakTepucTuku (HyHKIMOHATBHBIX 3B€HBEB U3MEPUTEIHHOTO KaHaja.

32. Ananoro-uugpoBsie mpeoOpazoBaTemy.

33.IlorpemHocTy UGpPOBOTO MpeodpazoBaress. XapakKTEPUCTUKA HEKOTOPBIX
UHTETpaJIbHBIX HU(POBBIX IpeoOpa3oBaTeseii.

34.BoccTaHOBIEHNE aHAJIOIOBBIX CUTHAJIOB (KaHaJl aHAJIOTOBOTO BBIBOJIA).

4.3 IIpumep 3K3aMeHAITUOHHOTO OMJIeTA

BUJIET Nel

T'OVYBIIO «JJOHELIKMI HALIMOHAJIbHBI TEXHUYECKWII YHUBEPCUTET»
[TporpamMma oJArOTOBKU: MarucTpaTypa
Hampasnenue: 09.04.01 Mudopmarrka v BHIYMCIUTENBHAS TEXHUKA
Marucrepckas nmporpamma: ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABJICHHS
Cemectp: 2
YueOHas aucuuIuinHa: CUCTEMBI PEATbHOTO BPEMEHH

1. Knaccudukamus CPB. ®ynknuu CPB.
2. Jlns BBOAAa aHAIOrOBOW WHGoOpManuu wucnonb3yercss 12-tu  paspsasbiii  ALTL,
npeobOpasytoiuii BxoaHoe Hanpskenue 0 + 10B.

HmeeTtcs BEHTUIIATOP, 00ECIIEUNBAIOIIMI TPOBETPUBAHNE KOMHATHI. MOIIHOCTh ABUTATE, a
3HAYUT U CKOPOCTh BPAILlEHUSs, ONPeIeseTCs] yIPaBIISIONUM HanpsokeHueM. PesxuM BKITIOUeHUs
BEHTUJISITOPA JOJKEH COOTBETCTBOBATH YPOBHIO TEMIIEPATYPBI, KOTOpask U3MEPSIETCS YETHIPbMS
JaTyukamu. Jluana3zoH temmeparypsbl, uaMepsieMslit qarunkamu — -20°C + 60°C, nnana3ox

BBIXO/IHOTO curHana —1,5 + 4,5B. YacroTa onpoca 1aT4uKkoB COOTBETCTBEHHO paBHa 20 mc, 80 mc,
60 mc u 120 mc.

Heo0xoaumo:
2.1 OnpenenuTb TOYHOCTH BBOJA MH(OPMAIIMH C aHAJIOTOBBIX JIaTYUKOB.
2.2 HapucoBath TpalyipOBOYHYIO XapaKTEPUCTUKY JaTIUKA.
2.3 OnpenenuTb KOJIMYECTBO, pa3psIHOCTh U Ha3HAYEHHUE IMTOPTOB BBOA-BBIBO/IA.
2.4 OnpenenuTh Ha3HAYCHUE OT/ACITBHBIX Pa3psa0B IOPTOB.
2.5 Hancate nmporpaMmy onpoca JaT4uKOB 1O ¢uiary.

YTBepkIeHO Ha 3aceaHuH Kadeapbl aBTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS,
npotokoa Ne 1 or 31.08.2020 r.
3aB. kadenpoii Cexupun A.. DK3aMeHaTop Cagkoga E.O.



KPUTEPUU
OLICHUBAHMS IK3aMEeHALMOHHON padoThI
M0 TUCIUTUINHE «CHCTEMBI PEabHOTO BPEMEHID)
1t o0ydarormuxcs mo HanpasiaeHuto 09.04.01 MudopmaTrka u BEIYHUCITHTENbHAS TEXHHKA
(MarucTepckast mporpaMma — ABTOMAaTH3MPOBAHHBIE CUCTEMBI YIIPABIEHHUS)

DK3aMeH MPOBOAMTCA MUCBMEHHO MO OwieraM. B kaxaom Ouiere COOEP>KUTCS OJUH
TeopeTrueckuil Borpoc (3amanue Nel) u 3amgaua (3aganust Ne2), umeromias 5 3aganuii. Bornpocsr
OXBAaThIBAIOT TEOPETUYECKYIO0 YaCTh Kypca, a Takke TpeOyIoT AEMOHCTPALUU MPaKTHUYECKHX
HABBIKOB, IMOJIYYCHHBIX CTYJICHTOM B XO/I€ TIPAKTHYECKUX 3aHATHI U 1a00paTOpHBIX PaboT.

[TpaBuiIbHBII OTBET Ha TEOpETUUECKHUIl Bompoc oueHuBaercs B 9 6amnos. Eciau oTBer He
MOJIHBIA, TO OH OIEHWBAeTCs B IsITh OamwioB. [lpw OTCyTCTBHHM NpaBUIBHOTO OTBETa Ha
MOCTaBJICHHBIA BOIPOC 00YYaIOLIUIiCs MOTyYaeT HOJIb OaJIIOB.

3ajauya BKJIIOYAET S5 MPAKTUYECKUX 3aJlaHUM, KOTOPbIE OLEHUBAIOTCS CIEAYIOIINM
obpazom: 1- 5 6amios, 2- 5 6ayoB, 3 — 10 6amios, 4 — 5 6amioB u 5- 15 6amno. CymmapHbBIT
6amn 3a 3amauy — 40 GamnoB. Eciam gomymieHsl OMMOKM B BBIYUCICHHUSX TPU NPaBHILHOU
MeToAuKe, TO BbIcTaBisgeTca 4, 4, 8, 4 u 10 0amnoB coOTBETCTBEHHO. Ecin BBIUMCIIEHUS HE
JIOBEJICHBI JI0 KOHIIA, TO BhICTaBIsAETCS 2, 2, 4, 2 1 5 6a/UIOB COOTBETCTBEHHO. [Ipu OTCyTCTBUU
OTBETa WM PUMEHEHUH HEMPABIIIBHON METOAMKHU 00YyUaIOLIUIiCs MOTy4YaeT HOJIb OalIoB.

[TomydenHnbie Oayuibl 3a OTBETHI Ha BOIPOCH OWIIETA CYMMHUPYIOTCS, B C Y4YETOM
pe3yJIbTaTOB TEKYIIEro KOHTPOJs pabOThl CTyJEHTAa BBIBOJUTCS uToromas orenka mo 100-
OaJUTbHOM HIKaJIeE.

[Tonyuyennas onenka mo 100-0ayuibHON HIKale OoNpeeseT OLICHKY M0 HAMOHAIBHOM IIKalie U
mkaie ESTS.

YTBepKJIeHO Ha 3aceaHuU KadeIpbl aBTOMATU3UPOBAHHBIX CHCTEM YTPABJICHHUS,
npotokois Ne 1 ot 31.08.2020 r.
3aBeyromnuit kadeapoit Cexupus A. U.

4.4 Kputepuu olleHUBAHUSA
OueHuBaHME YPOBHS OCBOEHHUS CTYJEHTOM Yy4eOHOro Marepuania

JUCUUIUIMHBI «CUCTEMBI PEaIbHOrO BPEMEHM» IPOU3BOAMTCS B XOJI€ TEKYILIErO
KOHTPOJISL U IPOMEKYTOUHOM arTecTaluy (CEMeCTPOBOr0 KOHTPOJIS).

Texkyuuii KOHTPOJIb 3HAHUM CTYJEHTA OYHOU M 3a04HOM (popM OOydeHHs
OCYUIECTBJISIETCS IO pe3yibTaTaM JIabOpaTOpPHBIX padoT.

Boinonnenne nabopatopHbIXx paboT ¢ 3amuTOoM  OTuéra  SIBISETCS
HEO0OXOIMMBIM YCJIIOBHEM JIONYCKa CTYJIEHTa K SK3aMEHY.

Pacripenenenne 0ayuioB TEKylIero KOHTpOJis pabOThl CTyJeHTa Ha
HOPOTSKEHUH CEMECTpa MPUBEAEHO B Tabnuie 1.

Tabmmma 1 — Pacnipenenenne 6aI0B TEKYIIETr0 KOHTPOJIS

®opMma KOHTPOJIA Bo3moxHoe [Ipumeuanue
KOJINYECTBO 0aJlJIOB

JInst cTyieHToB 0uHOM (hOpMBI 00YUEHUS

Otuér no 3 3a/iaHue BBINOJIHEHO NPABUIIBHO,
nabopaTopHoi paboTe MIPOEKTHBIC pellieHUsI 00OCHOBAHHI,
NPUBE/ICH aHAJIN3 TIOJTYYEHHOTO
pe3yJibpTaTta




dopma KOHTPOJIS Bo3moxHoe [Ipumeuanue
KOJIMYECTBO 0aJlyIoB

2 3aIlaHI/I€ BBIITOJIHCHO B IICJIOM HpaBI/IHBHO,
MPOEKTHBIC PEIICHUS HE BCET/Ia
000CHOBAHEL

1 3aaHue BBIMOJIHEHO B IIEJIOM NPaBUIIBHO,

IIPOEKTHBIE PELICHUS HE BCEraa
000CHOBAHbI, BO3HUKIIU TPYAHOCTHU B
00BSICHEHUH MOJIYYEHHBIX PE3YJIbTaTOB

Hroro no 51 N3 pacuéra 17 ayaMTOpHBIX 3aHATHI 7151
JIa00pPATOPHBIM IIPOBEACHUS IPAKTUYECKUX 3aHATHU U
padotam naboparopHbix paboT. OueHnBaercs
(MaKCMMaJILHO KaKJ10€ 3aHATHE.
BO3MOKHOE€)

UTOIO: 51 MakcuMainbHO BO3MOKHOE

IIpomexyTouHasi aTTecTanms MO pe3ysibTaTaM OCBOCHUS TUCIMIUIMHBI B
ceMecTpe MpPOBOJIUTCS B (opMe ceMecTpoBOro 3k3ameHa. dopma IMPOBEICHUS
9K3aMeHa — MHUChbMEHHas. ODK3aMEHAI[MOHHBIM OWJIET BKIIOYAaeT B ceOsT OIMH
TEOPETUUECKUN BONPOC W 3ajaya, uMmeromas S 3amanuid. [Ipu oneHnBaHun
CTyJ€HTa Ha »HK3aME€HE IIperojilaBaTelib  PYKOBOJCTBYETCS  KPUTEPHUSIMHU,
IIPUBEICHHBIMH B TaOIHIIE 2.

MakcuMalbHOE KOJIMYECTBO OAJJIOB 3a OTBET Ha BOIIPOC YK3aMCHAITMOHHOTO
OwsieTa 3aCUMTHIBACTCS CTYJICHTY B Cllydae, €CJIU OTBET MOATBEPKAACT BIIaJICHUE
CTYJICHTOM 3HAHUSIMU B MIOJIHOM 00beME yUeOHOM MporpaMMBbl, MaTEpUal U3JI0KEH
B JIOTUYECKOW TOCJIEIOBATEILHOCTH C BBIJICIICHHUEM TJIaBHOTO, COACPKUT TOUHBIC
(GbOpMYIJIMPOBKHU, COMPOBOKIAACTCS WUIIOCTPUPYIOIIMMU CXEMaMU M PUCYHKAMU
(ipu HEOOXOAMMOCTH ).

B ciyuae, ecnu oTBET Ha BOIIPOC HE B MOJHON Mepe OTBEUaeT MPUBEIECHHBIM
TpeOOBaHUSIM, CTYJACHTY 3aCUMTHIBACTCS KOJW4YeCTBO OannoB, paBHoe 5. [lpu
OTCYTCTBHH IMPABUIIBHOTO OTBETA Ha IMOCTABJICHHBIM BONPOC CTYACHT mnojy4daer 0
0asIoB.

3ajaya  BKJIIOYAET S5 NPAKTUYECKUX 3aJlaHUM, KOTOPBIE OILICHUBAIOTCS
ciemyronum obpazom: 1- 5 6amos, 2- 5 6amios, 3 — 10 6amios, 4 — 5 GamioB u 5-
15 6amnoB. Cymmapusiid 6amn 3a 3agaqy — 40 6amwtoB. Eciau qomymiieHsr ommOku B
BBIUHCIICHUAX MPU MPaBWILHON METOAMKE, TO BhicTaBisiercs 4, 4, 8, 4 u 10 Gannos
COOTBETCTBEHHO. EciiM BBIYMCIICHUS HE JOBEJCHBI IO KOHIIA, TO BBICTABIISICTCS 2,
2,4, 2 u 5 0amioB cOOTBETCTBEHHO. [Ipu OTCYTCTBMM OTBETAa WU MPUMEHEHHH
HENpaBUIbHOM METOJUKH 00YyYaIOIMUCS MOIYYaeT HOJb OAJLIOB.

HUToroBasi omeHka omnpeaeiseTcss MyTeM CYMMHUPOBAHHUS KOJHWYECTBA
OasIOB MO pe3ysibTaTaM TEKYIIero KOHTPOJS M KOJMYEeCTBAa OajlyloB IO
pe3yJibTaTaM CEeMECTPOBOTO 3K3amMeHa. MaKCHMAJIbHO BO3MOKHOE KOJIUYECTBO
oasoB — 100.



Tabmmma 2 — Pacnipenenienre 6aJIJ10B 10 CEMECTPOBOMY DK3aMEHY

dopma KOHTPOJIA MakcumansHO
BO3MOKHOE KOJIMYECTBO
OajuIoB

Bormpoc 1 9

3agafHue 1 5

3ajaHue 2 5

OTBET Ha BOIIPOCHI

HK3aMEHALIMOHHOTO OMIeTa 3ajaHue 3 10
3agadue 4 5

3a7aHue 5 15

HUTOIO: 49

[Tonyuennass onenka nmo 100-0amnpHOM MIKane OMpEeACNSIET OIEHKY IIo

rocyapcTBeHHoi mkanie u mkaiae ECTS:

CymmMa 6aminoB Ouenka Ouenka
1o 100-6anpHO# mKaie o mkane ECTS 10 TOCYAAPCTBEHHOMN IITKAJIC
90-100 A OtanyHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JOBJICTBOPUTEIIHHO
35-59 F He
0-34 = Y A0OBIETBOPUTEIHHO

* — ¢ 00s3aTEIIbHEIM IMMOBTOPHBIM U3YUCHUCM OV CHHUILINHBI.

4.5 IlpuMep TeKyuiero onpoca Ha JJ1abopaTOPHBIX 3aHATHAX

Ha npumepe mna0oparopHoii padorer Ne S5 Ha Temy:
«MoaenupoBaHue mnpouecca npeodOpasoBaHus aHAJOroBoil MHGoOpManuu B

uu(ppoBoOI KOI»

1. Hudopmanuonusie motoku. Tumnsl uHbopmanmu. CriocoObl U cpecTBa

npeoOpa3oBaHus U niepeaaun nHopmaIuu.

2. llpeoOpa3oBaHue aHaJIOTOBOTO
JTUCKPETU3AIIHS

3. IIpeoOpazoBanme aHaIOTOBOTO
KBaHTOBAHHE

4. TlpeoOpa3oBaHWe aHAJIOTOBOTO
KOJIMPOBaHHUE.

curHaia B 1udpoByro  dopmy:
curHaia B UUPpoByr0  dopmy:

curHaia B 1udpoByr  dopmy:

5. Amnanoro-uudpoBsie mpeodpa3oBaTeu.

6. TlorpemHnocTtu uppoBOro mpeodpa3oBaTes.

7. XapakTepUCTUKU HEKOTOPBIX
npeoOpazoBaTeneil.

WHTETPaIbHBIX U (pPOBBIX




4.6 Kpurepuu olleHUBAHUS BBINOJHEHUS KyPCOBO padoThbl

KypcoBoil mpoekT mo AWCHMIUIMHE MPESYyCMOTPEH YYE€OHBIM IUIAHOM BO
BTOPOM CEMECTPE M BBINNOJHACTCS MAPAIIEIBHO C HW3YYEHUEM OCHOBHOTO
Marepuasa 1o JUCUUILINHE.

BrImmonHsIeTCS B COOTBETCTBHH C [5].

Pe3ynbraroM BBINOJHEHUST KYpCOBOM pabOThl JOMKEH OBITh IPOEKT
pa3pabOTKU aBTOMATU3UPOBAHHOW CHUCTEMBbI YIIPABJICHHUS HECIO0XHBIM OOBEKTOM.
[TpoekT 00s13aTeabHO JOMKEH COACPKATh ONMUCAHUE TEXHOJIOTUYECKOro Mpolecca,
BbIOOp U 00OOCHOBAaHME BHIOOpPA OCHOBHBIX 3JIEMEHTOB YCTPOMCTBAa CONpPSIKEHUS,
CTPYKTYpPHYIO CXeMy ycTpoiicTBa compsbkeHuss OBM ¢ o0bexkToM ynpaBieHUs,
pa3paboTKy anroput™ma ympasieHus. [IporpammHoe oOecrnieueHuEe CHCTEMBI
JOJDKHO COJepKaTb NPOrpaMMmy OIpoca JAaTYUKOB B 33JaHHOM PEKUME,
IPOrpaMMy BBIJAYHM AHAJIOTOBOI'O YIIPABJISIFOLIETO BO3AEHCTBUH B COOTBETCTBUU CO
CXeMOH ympaBieHus. MojaenupoBaHue IIpoliecca YIPaBIEHUS 3aJaHHBIM
00BEKTOM JIOJKHO OBITh peajr30BaHO B IPOrpaMMHOM cpee Scada.

TumoBoe 3amaHue Ha  KypCOBOM  IPOEKT  COAECPXKHUT  ONUCAHUE
(yHKUMOHUpPOBaHUS OOBEKTa YINpaBIE€HUA M TpeOyemble pEeXUMBI OIpoca
JATYMKOB Y BBIIAYU YHPABIIIOMINX BO3IEUCTBHIA.

Pacnipenenenne 0ayuioB 3a BBINIOJIHEHHE KYpCOBOM pabOThl CTyJEHTa
npUBEACHO B Tabnuie 3.

Tabnuna 3 — Pacnipenenenne 0aioB 10 BHIMOTHEHUIO KYPCOBOM paOOThI

Paznen kypcoBoii paboTsI MakcuManbHO
BO3MOXKHOE
KOJIMYECTBO 0aJIJIOB

OOcnenoBanne 00BEKTa aBTOMATHU3AMM W ONpEACIEHUE  €ro 10
XapaKTEPUCTHUK
AHaJM3 BXOJJHOM M BBIXOJHOW MH(OpMaIuu 10
Beibop  koMIuiekca ~ HCTHOJB3YeMOTro  OOOpPYMOBaHMSI  BEAYIIUX 10
MIPOU3BOIUTENEH
Pa3paboTka CTpyKTypHOH CXEMBbI YCTPONCTBA COMpPSDKEHUS ¢ OOBEKTOM 20
ABTOMATH3AINH
Pa3paboTtka crienmanbHOro nporpamMmmuoro obecrneuenus ACY TII 20
MogenupoBanue mpolecca yrpaBieHUS 3aJaHHbIM OOBEKTOM B 20
porpamMmMHoit cpene Scada.

ITosicHUTEbHAS 3aITUCKA 10

UTOrIO: 100

KonundectBo 0amioB 3a KaxaAblid pa3fen KypcoBod paOOThl BHICTABISAETCS B
COOTBETCTBHH C KPUTEPHSIMH M IIKAJOW ISl HHTETPUPOBAHHON OIIEHKH YPOBHSI
c(OpMUPOBAHHOCTH KOMITETeHITH# (pa3a. 4.1).

HroroBasi omeHka onpeaenserca IyTeM CYMMHUPOBAHHUS KOJHWYECTBA
OaIOB 3a KaXJIbId pa3fen KypcoBOM paboThl. MakcMMAaJbHO BO3MOKHOE
koanyecTBo OamoB — 100. Tlomydyennas ormenka no 100-O6aymibHOW IIKase
OTIpEeJIEINISIET OLEHKY IO TOCyaapcTBeHHOM mikaie u mkaine ECTS.




5. PEKOMEHAYEMAA JIUTEPATYPA

1. OcHoBHasn
OcHoBHas JuTepaTypa:

1. ipesc, IO.I'. Cuctemsl pealbHOTO BPEMEHU: TEXHUYECKHUE U TIPOTPAMMHbBIC
cpeacTBa [DIEeKTpOHHBIN pecypc] : yuebHoe nmocobue s By3oB / 0. I'. Jlpesc ;
FO.I". iperc ; Ham. uccnen. saepubiit yH-T "MUDU". - 20 M6. - Mocksa : MUDU,
2010. - 1 ¢aitn. - CucreM. TpeboBanus: Acrobat Reader. - ISBN 978-5-7262-1310-
http://ed.donntu.org/books/17/cd8035.pdf

2. I'punienko 10.b. Cucrtembl peanbHOTO BpeMeHU: YueOHOe mocoOue.

[DnexTponHbIid pecypc]. — Tomck: TOMCKHIT YHUBEPCUTET CUCTEM YIIPABICHUS U
pamnosnexktponuku, 2017. — 253 ¢. ISBN 2227-8397. — Tekcr : 2neKTpOHHBIN //
DnekTpoHHO-OMONMMoreunas cucrema IPR  BOOKS : [cair]. — URL:

http://www.iprbookshop.ru/72060.html

JlonosiHUTE IbHAS JIUTEpaTypa:

3. UnTerpupoBanHbie CHCTEMbl TpoeKkTHpoBanus u ympasienus: SCADA-
CUCTEMBI [DIEKTPOHHBIN pecypc] : yueOHoe nmocodue ansa By3oB / U. A. Exuzapos
[u np.] ; U.A. Enusapos, A.A. Tperbsikos, A.H. [Tuenunues u ap. ; ®I'6OY BIIO
"Tam060B. roc. TexH. yH-T". - 5 M6. - Tam6oB : TI'TY, 2015. - 1 daiin. - Cucrem.
TpeOOBAHMUSL: Acrobat Reader. - ISBN 978-5-8265-1469-6.
http://ed.donntu.org/books/17/cd8032.pdf



http://ed.donntu.org/books/17/cd8035.pdf
http://ed.donntu.org/books/17/cd8032.pdf

6 YYHEBHO-METOANYECKOE OBECIHEYHEHHUE JUCIHUIIJINHBI

4. MeToanueckde YKazaHUsi Uil BBINOJHEHHS] J1aOOpaTOpPHBIX paboT 1o
qucuuiuinHe  "CUCTeMBbl PEaJbHOrO BpPEMEHW' I CTYJEHTOB HANPABICHUS
noaroroBku 09.04.01 «MudpopMaTnka ¥ BBIYUCIUTENbHAS TEXHHKA» MPOGUIL
NOJATOTOBKH  «ABTOMAaTH3MPOBAHHBIC  CUCTEMbl  yIpaBieHHs» /  COCT.:
E. O. CaBkoBa, O.B. Temnora — Jlonenk, JJouHTY. 2016. [DnexTpoHHBIH pecypc].

5. Meroauueckue ykKa3aHUs I BBINOJIHEHUS KypCOBOTO MPOEKTa TI0
qucuumuinHe  "CucTeMbl PEalbHOTO BpEeMEHM' Mg CTYJEHTOB HANpPABJICHUS
noaroroBku 09.04.01 «Mudopmarnka ¥ BBIYUCIUTEIbHAS TEXHHKa» PO
NOJArOTOBKH  «ABTOMAaTH3MPOBAHHBIC  CHUCTEMbl  yHOpaBieHUs» /  COCT.:
E. O. CaBkoBa, O.B. Temnona — Jonenxk, JouHTY. 2016. [DnexkTpoHHbIit pecypc].

JJ1eKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
6. OBC JJOHHTY - http://donntu.org/library

l'[epuozmqecmde H3JaHHUA " OﬁpainBaTeJIbele PECYPCHI:

7. Hayunbie tpyner HouHTY. Cepusi: HMudopmaruka, kubepHeTHKa U
BhIUKCIHTENbHAs TexHuka (2008-2014).
http://ea.donntu.org:8080/jspui/handle/123456789/68

8. WNudopmartuka u kudbepueruka (2015-2020). http://infcyb.donntu.org/



http://donntu.org/library
http://ea.donntu.org:8080/jspui/handle/123456789/68
http://ea.donntu.org:8080/jspui/handle/123456789/68
http://ea.donntu.org:8080/jspui/handle/123456789/68
http://infcyb.donntu.org/

7. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHWE
T CTUTIINAHBI

7.1 JleKuMOHHDBIE 3aHATHA:

- yueonas ayoumopus Ne8.712, ydeOHbI Kopryc 8 sl TPOBEACHUS
3aHSATHHA JICKITMOHHOTO THIA, TPYMIOBBIX W WHIWBUIYAIbHBIX KOHCYJIbTAIIUMH,
TEKYIIErO0 KOHTPOJS © MPOMEKYTOUHOW aTTecTaluu, (MyJIbTUMEIHIHHOE
o0opynoBaHUe: KOMIIbIOTEp, omeparmoHHas cucrema Windows 7 Professional
x86/64 (akamemuueckas mnoanucka DreamSparkPremium), LibreOffice 4.3.2.2,
Google Slides (OecriaTtHasi Bepcusi)), MYJbTUMEIUUHBIA MPOEKTOP, IKpaH;
CHeIMaIM3upOBaHHasi MeOellb: IOCKa ayAUTOPHAs, TapThI,

- KOMNJIeKM 31eKMPOHHBIX Npe3eHmayuil.

7.2 JlabopaTopHble padoThI:

-xomnvlomepnas ayoumopus Ne§.603, yaeOHbIN KOpIyc 8 11 IPOBEACHUS
7a00paTOPHBIX 3aHATHH, TPYMNIOBBIX M HWHAWBUAYAIBHBIX KOHCYJIbTAIIHM,
TEKYIIero KOHTPOJII M TNPOMEKYTOYHOH arTecTaluu, (MyJIbTHMEIUHHOE
obopynoBanue: kommbioTep Intel Pentium CPU G2020, omepamnmonHas cucreMa
Windows 7 Professional x86/64 (akamemuueckas moanucka DreamSparkPremium,
LibreOffice 4.3.2.2, Google Slides (0ecrataas Bepcus), Matlab, Microsoft Visual
Studio Express, Google Chrome, Enterprise Architect Trial Edition, Cisco Packet
Tracer 6.3, Wireshark, Adobe Flash Professional (becrutathnas nmpoGHast Bepcusi),
GNS3, FreeCommander, HWINFO, yEd Graph Editor, fxSolver, SCADA TRACE
MODE, OpenOffice, Java, Eclipse, NetBeans,;

-UabNOHbL 0OMYEemo8 no 1abopamopHviM pabomam.

7.3 CamocTosiTeJibHAsI padoTa:

[Tomemenus  JIs  CcaMOCTOSITEIBHOM  pabOTBl ¢ BO3MOJKHOCTBIO
noakIoueHuss Kk cetu "MHTepHeT" m oOecrnedyeHreM J0CTyna B 3JIEKTPOHHYIO
MHPOPMAITUOHHO-00Pa30BaATEIbHYI0 CpEy OpraHu3aluu: YUTAJIbHBIC 3aJbl,
yueOHble koprnyca 2,3 (KomnbroTepHas TEXHHKA C BO3MOXKHOCTBIO TTOAKIIOUECHUS
K ceTu «HTepHeT» U 00eCIeYeHHEM J0CTYIIa B 3JICKTPOHHYIO HH(DOPMAITMOHHO-
obpazoBarenpuyto cpeay (DMOC JOHHTY) u s1exkTpoHHO-OUOIUOTEUHYIO
cuctemy (ObC IPRbooks), a Takke BO3MOXXHOCTHIO HWHJIUBUIYATBLHOTO
HeorpannueHHoro aocrtymna odoyyaromuxcs B 9bC u JUOC nocpeactsom Wi-Fi ¢
nepcoHabHBIX MOOMIBHBIX ycTpoiicTB. OC- Microsoft Windows 7, OpenOffice
2.0.3 — oOmectBennas munensuas MPL 2.0/ Grub loader for ALT Linux -
muuensuss GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - mumensus GNU
GPL.
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