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Pabouas nporpanvma aucimninibl « KOMITBIOTEPHbBIE TEXHOJIOIMU YIIPABIECHUS B
TEXHHUUYECKHX CHCTEMAax» COCTaBJIeHa B COOTBETCTBMU C YUEOHBIM IJIAHOM [0 Halpas-
aeHnto noaroroBku 27.04.04 «YmnpapieHue B TEXHHUUYECKHUX CHCTeMax» (HampaBJieH-
HOCTH (npoduiib) — "Yrpapinenue U HHGoOpMaTHKa B TEXHUUECKUX chucTeMax") ais 2023
rojia npuéma 1o o4HOH 1 OYHO-3a04HON (popMam 00yUeHHUsI.

CocraBureih:

JIOIEHT Kadeapbl aBTOMAaTHKH

M TCIEKOMMYHHKAIMH, K. T.1., JIOUEHT

Yepsunckuit B.B.

J

LetdAnnen)

Pabouas nporpamaa paceMorpena o HpHHSTA Ha 3ace/laHUu Kadeapsl aBToma-
TUKH H TCJICKOMMYHHKAIIMH.

[ Iporokoa ot «AG » a3

204 Tona No 4 .

3apeytonmi kadeapoi / Typynanos B.B.

)

1O 1YHCH

PaGouas nporpamma opodpena yueOHo-meToanveckoii komucceueii TOYBITO
«JAOHHTY» no nanpasnenuto noarotopku 27.04.04 «YnpasiaeHue B TEXHHUECKHX CH-
CTEMAaX.

[porokoa ot Ay O3 ZOﬁ roaa No i

[Ipesicenarens - Cykos C.D.
VITHHCH)
Pabouas nporpamma npoaiena juist 20 roja npuéma Ha 3acesaHuu Kadeapbl
ABTOMATUKH M TEJIEKOMMYHHKaIHH.
[lporokomn or « _ » 20 rojga No
3aBeytolmi kadeapoi
(noanwce) (P.H.0.)
Pabouas nporpamma npoiena s 20 roza npuéma Ha 3acellaHuu Kadeapsl
ABTOMATHKHU U TEJIEKOMMYHHUKAIIMH.
[IpoTokoa oT «  » 20 roaa No '
3apeytolni kadeapoi
(NOMICH) (b.H.OH
>aboyas nporpamma npojuiena st 20 roja npuéma Ha 3acelaHuu Kadeapbl
aBTOMATHKH W TEJIEKOMMYHHUKaAIIHH.
[[poTokoa ot «  » 20 roma Ne
3aBeayroumit kadenpoit
(noanicn) (P.H1.0)




1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA INCIIUITJINHBI

JlucuuIuinHa pacCMaTpUBAET BOIPOCHI, CBA3AHHBIE C W3YYEHHUEM CTPYKTYDHI,
OPUHIMIOB (DYHKIIMOHMPOBAHUS, HACTPOUKU M IKCILTyaTallMM KOMIUJIEKCHBIX CHUCTEM
aBTOMATU3allUd M YIpPaBJICHUS TEXHOJOTUYECKHUMH TIpOLEecCaMd U  OO0BEKTaMU;
ocobenHocteit coBpemeHHbIXx CASE-cpencts  Soft Logic, wucmosnb3yembIx Mpu
MPOCKTUPOBAHUM W DJKCIUTyaTallMd MOJAOOHBIX CHCTEM; OCHOB MPOrpaMMHUPOBAHUS
KOMITBIOTEPU3UPOBAHHBIX CUCTEM YIIPABIICHUS C UCIIOJIb30BaHUEM A3bIKOB MOK 61131-
3.

Llenpro mpenofaBaHus AUCLMIUIMHBL SIBISIETCS NPUOOPETEHUE MAaruCTPAHTAMMU
TEOPETUYECKUX 3HAHWW M MPAKTUYECKUX HABBHIKOB B 00JACTH MPOEKTHPOBAHMS, MPO-
rPAaMMHOM HACTPOMKM U DJKCIUTyaTallid KOMILJIEKCHBIX CHCTEM aBTOMAaTH3allud U
YIPABJIECHHS CII0KHBIMH TEXHOJIOIMUYECKUMU MTPOLIECCAMU M OOBEKTAMHU C TPUMEHEHUEM
KOMIIBIOTEPHBIX U MHUKPONPOIIECCOPHBIX TEXHOJOIHH, O0ECHEeUnBAIOIINX KaueCTBEH-
HYIO0 MOATOTOBKY MAarMcCTpOB IO HampabiieHHt0 noarotoBku 27.04.04 «YmnpaBineHue B
TEXHUUYECKUX CHUCTEMax» (HaIlpaBJI€HHOCTb (IIpoduiib) «YpasieHue u nHGOpMAaTHKA B
TEXHUUYECKUX CUCTEMAX»).

B pe3ynbTaTe 0CBOCHHS TUCHUIIIIMHBI MATUCTPAHT JIOJDKEH:

3HATh:

— OCHOBHBIC MPUHIIUIBI MOCTPOCHUSI KOMIUIEKCHBIX CHUCTEM aBTOMATH3allUU U
YOpaBIEHUS CIOKHBIMU TEXHOJOTMYECKUMH MpolleccaMu U 00beKTaMu Ha 0a3e KoM-
MBIOTEPHBIX TEXHOJIOTHUI;

— TUMOBI U PYHKIMUA TEXHUYECKOTO M MPOrPAMMHOTO 00ECIIeYeHUsI KOMITbIOTE-
PU3UPOBAHHBIX CUCTEM YIPABICHUS U aBTOMATHU3aIl1U;

— TPUHIMIBI OPOTPAMMHUPOBAHUA U MPOCKTUPOBAHUA KOMIIbIOTEPU3UPOBAH-
HBIX CUCTEM yNIPABJIEHUS U aBTOMAaTU3aluu ¢ ucnoias3oBanueM CASE-cpencrTs;

—  (QYHKIMHU U CTPYKTYPY YPOBHS yHPaBJICHUS TEXHOJIOTHYECKUMU TpolleccaMu
1 00BEKTaMH;

— TUOBl U PYHKIMU KOMIIOHEHTOB CHUCTEM KOMIUIEKCHON aBTOMAaTHU3alluu Mpo-
MBIIIJICHHBIX 00BEKTOB M TEXHOJOTHUUECKUX MPOIIECCOB,

—  CTPYKTYpPHI, IPUHIHIMBI (YHKIIMOHUPOBAHUS W KJIACCH(PUKAIMKA TTPOTPAMMHU-
PYEMBIX JIOTHYECKUX KOHTPOJIIEPOB;

— OCHOBBI TIPOCKTUPOBAHMS W MPOTPAMMHUPOBAHUSA HUQPPOBBIX CUCTEM KOM-
MJIEKCHOM aBTOMAaTH3AIlMU ¢ IPUMEHEHUEM s13bIKOB cTaHaapTa MOK 61138-3.

YMETh:

— TMPOEKTUPOBATh KOMIUIEKCHBIE CHCTEMbl aBTOMAaTH3allMM W YNPABJICHUS
CIIO)KHBIMH TEXHOJIOTHYECKUMH TIpolleccaMd M OOBEeKTaMH Ha 0a3e KOMIIBIOTEPHBIX
TEXHOJIOTHH;

— 000CHOBAaHHO HMCMOJIb30BATh METO/Ibl PEIICHUSI 3a/1a4u YIIPaBJICHUs B TEXHHUYE-
CKMX CUCTEMaXx C MUCIOJIb30BAaHUEM KOMIBIOTEPHBIX TEXHOIOTH;

— TPOBOJUTH HACTPOUKY, MPOTPAMMHUPOBATH U IKCIUTYaTUPOBATH KOMITBIOTEPU-
3UPOBAHHBIE CUCTEMBI YIPABJICHUS U aBTOMATU3AIUU;

— npumeHnsatb coBpeMmennbie CASE-cpenctBa mpu pa3paboTke mporpaMMHOTO
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oOecrieueHus: CHCTEM aBTOMATU3AINH U YIIPABICHHUS.
BIIAJICTh:

— HaBbIKaMHU MPOEKTHUPOBAHUSI KOMIIbIOTEPU3UPOBAHHBIX CUCTEM YIIPABICHUS B
KOHKPETHBIX CUCTEMAaX MPOMBIIINICHHON aBTOMAaTU3AIINH;

— HaBbIKaMU pabOThI C MPOTPAMMHBIMHU CPEJCTBAMU MO HACTPOUKE, MPOrpaM-
MUPOBAHUIO U TECTUPOBAHUIO KOMIIBIOTEPU3UPOBAHHBIX CHCTEM YIPABJICHUS U MPO-
MBIIIUICHHOM aBTOMAaTH3all1u;

— HaBBIKaMHU MPOTPAMMHUPOBAHUS MUPPOBBIX CUCTEM KOMIUIEKCHOW aBTOMAaTHU-
3aIluu ¢ IPUMEHEHHEM S3bIKOB cTaHapta MOK 61138-3;

— HaBbIKAMU HAaCTPOUKU MH(POPMAIMOHHOTO OOMEHa MEXKIy YPOBHSMH YIIpaB-
JICHUS B CUCTEMAaX MPOMBIIICHHOW aBTOMAaTHU3AlIUH.

[lepeuncneHHbie pe3yabTaThl 00YUYEHUS SBJISIIOTCS OCHOBOM sl (hOopMUpOBaHUS
CHEAYIOINX KOMIIETECHIINH:

— crocobeH GopMyJHMpoBaTh 3aJa4M YIPaBICHUSI B TEXHUUYECKUX CUCTEMax M
000CHOBBIBaTh MeTO 16l UX pemieHus (OITK-2):

— CHOCOOEH CaMOCTOSITEIBHO peliaTh 3a7a4u YIPABJICHHUS B TEXHUUYECKUX CHC-
TeMax Ha 0a3e MOCICAHNUX TO0CTHKeHNH Hayku u TexHuku (OITK-3);

— CHOCOOEH OCYIIECTBIISITh 0OOCHOBAHHBIN BBIBOJ, pa3paldaThiBaTh U pean3o0-
BbIBaTh Ha TMPAKTUKE CXEMOTEXHHYECKHE, CHUCTEMOTEXHUYECKHWE U ammnapaTHO-
IPOrpaMMHBIC PEIICHUS I CUCTEM aBToMaTu3anuu U ynpasienus (OITK-7);

— cHocoOeH BbIOMpPATh METOABI U pa3padaThlBaTh CUCTEMbI YIIPABJICHHS CIOXK-
HBIMH TEXHHYECKUMH 00BbEKTaMH U TeXHoJoruueckumu nporeccamu (OITK-8);

— CHOoCOOEH PYKOBOJIUTH Pa3paOO0TKOM METOIUYECKUX U HOPMATHBHBIX JTOKY-
MEHTOB, TEXHHUYECKOW IOKYMEHTAllUd B OOJACTH aBTOMATH3AIIMM TEXHOJOTUYECKUX
MPOIIECCOB U MIPOU3BOJICTB, B TOM UHUCJIIC 10 )KU3HEHHOMY LIUKJTY TPOIYKIIUU U €€ Kaue-
ctBy (OIIK-10);

— CIocOOEH CTaBUTh 3aJayu MPOEKTUPOBAHUS MPOrpaMMHO-aNMapaTHbIX
CPEICTB aBTOMATH3AIMKU U yIpPaBJICHUS, TOTOBUTh TEXHUYECKUE 3aJaHUSI HA BBIMOJIHE-
HHUe MpoekTHBIX padot (TTK-4).

2 MECTO JUCIUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucruminHa OTHOCUTCS K 00si3aTenbHOM yactu broka 1 «/lucuurmmuasl (Moy-
JM)» y4eOHOTO TIaHa.

basupyercs Ha 3HAHUSAX, YMEHHUSIX U HaBbIKaxX, KOTOPbIE CTYACHT MpUoOpern npu
OCBOCHHMH IPOrpaMmbl OakanaBpuaTa MO HAIpPaBJICHHUIO MOATOTOBKH B paMKaX YKpYII-
HeHHou rpynnsl 27.00.00 «YpaBiieHHE B TEXHUYECKUX CHCTEMAX» .

3HaHMs, YMEHUS U HaBBIKH, TPUOOPETEHHbIEC NP OCBOCHUMU JAHHOW JMCLMILIIM-
HbI, PEUTU3YIOTCS CTYJAEHTOM IPU NPOXOKIECHUU YU4EOHOU M MPOU3BOJICTBEHHOM MpaK-
TUKH, IIPOXOXKJACHUM I'OCYJapCTBEHHON UTOIOBOM aTTECTAlMU, NIPU U3YYCHUHU JMCLMII-
JIVH:

- «CoBpEeMEHHBIE TEXHOJIOTUHU CO3AaHMS IPOIPAMMHBIX CUCTEMY;

- «CoBpeMEeHHOE TEXHUYECKOE 00eCIeueHre aBTOMATU3AIMH U yIIPABICHH .
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3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHbBIX YaCOB M0 TeMaM JUCHUIINHBI M BUIAM 3aHATHI

HanmeHnoBanue TeMbI KomnnyectBo yacos
(comepxkaTebHBIX MOIYJICH) (ounast / 0uHO-3a049Has hopMma)
Beero/ B ToMm uncne

Jlexkmmm | JlaGop. ITpaxr. CP
Tema 1. O030p KOMIIBIOTEPU3UPOBAHHBIX 217 on 210 0/0 3/6
CHCTEM YIPaBJICHHUSI.
Tema 2. OcobenHocTu cucTeM
yIpaBJIeHHS YPOBHS IMPOMBIIIIJICHHOM aB- 5/7 2/1 0/0 0/0 3/6
TOMAaTHU3AIUH.
Tema 3. [IporpamMmmHOe oOecTieYeHUE KOM-
MBIOTEPU3UPOBAHHBIX CUCTEM YIIpaBJie- 12/14 2/1 4/1 0/0 6/12
HUSI.
Tema 4. UHCTpyMEHTaIbHbIE KOMILIEKCHI
pa3pabOTKH IPUKIAJHBIX POrPAMM ISt 6/8 2/0 0/0 0/0 4/8
TTJIK.
Tema 5. Cuctembl nmporpaMMHUpPOBaHHS Ha
s3pikax  MOK  61131-3. Tlepemennsie, | 12/13 2/0 4/1 0/0 6/12
KOHCTAHTBI Y TUIIbI JJAHHBIX.
Tewma 6. [IporpammupoBaHue Ha S3bIKaX
MDBK 61131-3. O030p OCHOBHBIX OTIepa- 20/20 6/1 4/1 0/0 10/18
197078
Tema 7. CTpykTypHO€E pOrpaMMHUpOBa-
Hue B MOK 61131-3. Oneparuu ¢ 16/18 4/1 4/1 0/0 8/16
0JI0KaMHu.
Tema 8. OpFaHI/ISaHI/IOHEILIe OJIOKHU B TIPO- 12/13 210 a1 0/0 6/12
rpaMMax IOJIb30BaTeIeH.
Tema 9. KoMmnekchl TeXHUYECKUX
epecrs ACY TIL, 12/14 2/1 4/1 0/0 6/12
Tema 10. KomnbsroTepu3upoBaHHbIE CHC-
TeMbI Ha 0a3e MporpaMMHUpyeMbIX jioruue- | 16/16 4/1 4/1 0/0 8/14
CKHX KOHTPOJUIEPOB.
Tewma 11. CurnanbHbIe MOTYJIA BBOJIA U 12/13 210 41 0/0 6/12
BBIBOJIA.
Tema 12. KOMIIOHEHTBI CHCTEM aBTOMATH- 5/7 on 0/0 0/0 3/6
3alu.
Tema 13. AnmapaTHOe pe3epBHpOBaHUE B 5/6 2/0 0/0 0/0 3/6
CHCTeMax aBTOMAaTHU3aIINH.
KonTakTHas paboTta (IOMOTHUTENbHAS) 4/6
KypcoBoii mpoekt -
Hroro mo Buiam 3aHATHIA 144/162 34/8 34/8 0/0 72/140
Kontponb 54/36

UTOro 198/198
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(I)opanOBaHne KOMIIETeHIIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUILINHDI

Komnerenunu TeMbl AUCITUTIINHEI, HalleJIEHHbIE HAa (POPMUpPOBaHKE
KOMIIETEHIIUHU
OIIK-2 Temsr 3,4,5,6,7,8
OIIK-3 Tewmsr 3,4,5,6,7,8
OIIK-7 Temsr 9, 10, 12, 13
OIIK-8 Temsr 10, 12, 13
OIIK-10 Temsr 3,4,5,6,7,8
[1K-4 Temnr 1, 2,5, 9
3.2 Jlekuuu

Tema 1. O630p KOMITBIOTEPU3UPOBAHHBIX CHCTEM YIIPABJICHUS.

Conep:xkanue TeMHl 1:

Beenenue. 3amaun kypca. Pabodas mporpamma kypca. O030p conepskaHus JICK-
Ui ¥ Ja0opaTopHBIX paboT. OCHOBHAS U JIOMOJHUTEIbHAS IuTepaTypa. OcoOCHHOCTH
KOMITBIOTEpH3UPOBaHHBIX cUcTeM yrpasiieHus (KCVY). [IpuHIUIbI MOCTPOCHUS TEXHHU-
geckoro mnporpammuoro ooecneuenus KCVY. LlenTpann3oBaHHble, JCICHTPATN30BaH-
HbIC U HEpapXUUYCCKHE CUCTEMbI. KOMIUIEKCHBIC CHCTEMBbI aBTOMATH3AIMK TIPOU3BO/I-
ctBa. ACY I1u ACY TII

Jluteparypa k Teme 1: [1, 2, 3, 10]

Tema 2. OcoOEHHOCTH CUCTEM YNPABICHHS YPOBHSA MPOMBIIUIEHHON aBTOMAaTH-
3allnu.

ConepaHue TeMBbI 2:

Krnaccudukaiys aBTOMaTu3UPOBAHHBIX CUCTEM YIPABICHUS TEXHOJIOTUYECKUMU
nporeccamu (ACY TII). I'mo6anbubie knaccst ACY TII. SCADA kiacc cucTeM yIpas-
nenusi. PLC (Programmable Logic Controller) kmacc cuctem ympaBnenus. DCS
(Distributed Control System) kiacc cucTeM yIpaBJICHUS- pacHpeCICHHBIC CHCTEMbI
ynpasienus (PCY).

Jlutepatypa k Teme 2: [1, 2, 3, 11]

Tema 3. [IporpammHoe obecriedeHre KOMITbIOTEPU3UPOBAHHBIX CUCTEM yIIpaBJie-
HUSL.

ConepkaHue TeMbI 3:

OO6mast xapakrepucTuka M kinaccuduxanus nporpammHoro oodecneuenus (I110)
ACY TII. Onepauvonnsie cuctembl peasibHoro Bpemenu (OC PB). Ilpukiannoe mpo-
rpammuoe obecnieueHue (I1I10). CASE-cuctemsl i IporpaMMHUpPOBaHUs CPEJICTB aB-
tomaTtuzanuu. [IporpammHoe obecrieueHre MpOrpaMMHUPYEMBIX JIOTHYECKUX KOHTPOJI-

aepoB (IUIK). Huknnueckas o6paboTka mporpammsl nosb3osarens B [IJIK.
Jluteparypa k Teme 3: [2, 3, 4, 11]




5

Tema 4. MHCTpyMEeHTaIbHBIE KOMIUIEKCHI Pa3paOOTKH MPUKIAJTHBIX MPOTPaAMM
g [TJIK.

ConepxkaHue TeMbl 4:

SAzbiku nporpammupoBanus [IJIK crangapra IEC 61131-3. O630p nporpaMMHOIO
oOecrieyeHus: MHCTPYMEHTAIbHBIX KOMIUIEKCOB pa3pa0OTKU MPHUKIATHBIX MPOrpaMm
st [TJIK nva npumepe STEP 7. UuctpymenTanbhbie cpeactBa. OOmas cTpykTypa mpo-
exta B STEP 7.

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

Tema 5. Cuctemsl nporpammupoBanus Ha si3bikax MOK 61131-3. Tlepemennsie,
KOHCTAHTHI M TUIIBI JAHHBIX.

ConepKaHuE TEMBI J:

[lepemenHbIe U agpeca UX XpaHEHUS B MaMsITH KoHTposepa. [Ipsmas agpecauus
NEpPEeMEHHBIX. AOCOIIOTHAs U CUMBOJIMYECKas aapecanus. TUmbl pa3psiAHOCTH KOH-
CTaHT U IIEPEMEHHBIX. UCIIOJIB3YEMBIX B ITAMATH KOHTPOJLJIEPA.

Jlutepatypa k Teme 5: [2, 3, 4,5, 12]

Tema 6. [IporpammupoBanue Ha si3bikax MOK 61131-3. O630p OCHOBHBIX OIle-
paLui.

ConeprxaHue TeMsl 6:

JlBonyHbIe (OMTOBBIC JTOTHUYECKUE) OMepamuu. Pe3ynpTaT JOrHYecKoi oneparum
(RLO). Akxymynaropsl. 3arpy3ka u nepeaada aanHbix. Onepanun cpapHeHus. Onepa-
nuu cuetynkoB. Onepanuu TaiimepoB. Oneparuu nepexoaa. Apudmernyeckue onepa-
MU C LEJbIMA M BEUIECTBEHHbIMU 4HciaMH. DyHKIMUU MpeoOpa3oBaHUs THUIIOB JaH-
HbIX. @YHKIIMK 00paOOTKH aHAJIOTOBBIX CUTHAJIOB.

Jluteparypa Kk Teme 6: [2, 3, 4,5, 12]

Tema 7. CrpykrypHoe nporpammupoBanue B MOK 61131-3. Onepauun ¢
OJI0KaMH.

ConeprkaHue TeMBI 7:

O0630p TUMOB TporpaMMHBIX OJ0KOB. [lob30BaTENbCKHE, CHCTEMHBIC M- CTaH-
napTHbIe 0J10Kku. OYHKITMOHAIBHBIC 0J0KH, (YHKIIMH U YK3EMIUBSIPHBIC OJIOKH JaHHBIX.
dopmanbHbie U (DakTUYECKUEe mapaMeTphl. [ o0anbHbie 0510ku maHHBIX. CTPyKTypa H
co3nanue 0y10koB. Pabota ¢ 610kamMu B ocHOBHOM niporpamme. CtangapTtaeie FB u FC.
Cranpaptasie FB dynkuuii perynupoBanus.

Jlutepatypa k Teme 7: [2, 3, 4,5, 12]

Tewma 8. Opranu3zanmoHHbie OJ0KH B IPOrpaMMax MoJIb30BaTENEH .

ConepkaHue TeMBbI §:

O6mast nabopmanmsi 00 opranuzarmoHHbx Oyokax. Tunel OB. [Ipuopurer op-
ragu3anuoHHoro 6moka. IlpepeiBanus. Buapl npepbiBanuii 1 cootrBeTcTByrOmmx OB.

CraprtoBble opranuzannonsbie 61oku. Bunel pectapra CPU.
Jluteparypa k Teme 8: [2, 3, 4,5, 12]

Tewma 9. Kommiekcst Texanaeckux cpeacts ACY TII.



Conepxxanue Tembl 9:

00630p U KIaccupUKaLKsI COBPEMEHHbBIX KOMIUIEKCOB TEXHHUECKUX cpeAcTB ACY
TII. ®yHKIMOHATBHBIN COCTaB MPOrPAMMHO-TEXHHUUECKUX KOMILIEKCOB. O030p cuctem
aproMatu3anuu SIMATIC

Jlutepatypa k Teme 9: [1, 2, 3, 6]

Tema 10. KoMmnbroTepu3upoBaHHble CUCTEMBI Ha 0a3e MpOrpaMMHUPYEMBIX JIOTHU-
YECKUX KOHTPOJIIEPOB.

Conepxxanue Temsr 10:

Krnaccuduxkarus nporpammupyemMbix gorudaeckux KoHTposiepos (I1JIK). OcHos-
Hble xapakrepuctuku [1JIK. ITnardpopma trexumueckux cpeacts [IJIK. Xapakrepuctuku
CPU. Bribop kouTposiepasix cpeacts. [lporpammupyemsie koutposiepsl SIMATIC
S7-300.

Jluteparypa k Teme 10: [1, 2, 3, 6]

Tema 11. CurnanbHbie MOIY/IH BBOJA U BHIBOJIA.

Copnepxanue TeMsl 11:

CurHaabHble MOIYJIH IUCKPETHOro BBOAA. CHrHajIbHBIC MOAYIH AHUCKPETHOIO
BbIBOjA. IlpencraBiaeHre aHamOroBuIx BeauunH. CHUrHaJbHBIE MOAYJIH aHAIOTOBOTO
BBOJa. CHrHaIbHBIC MOIYJIH aHAJIOTOBOTO BHIBO/IA.

Jlutepatypa k Teme 11: [1, 2, 3, 5, 6]

Tema 12. KoOMIIOHEHTBI CUCTEM aBTOMATHU3ALIMH.

Conepxanue TemMbl 12:

OyHKIMOHAIbHBIE MOAYIU. O030p MPOMBINUIEHHBIX ceTel. [leneHTpann3oBaH-
HBIM BBO//BBIBOA. YcTporictBa HMI B cuctemax aBromatuzanuu.

Jluteparypa k Teme 12: [1, 2, 3, 5, 6]

Tema 13. AnmapaTHoe pe3epBUpPOBAHUE B CUCTEMax aBTOMATH3AIlUU.

Conepxxanue Temsl 13:

OOmue NPUHIMUIIBI pe3epBUPOBaHMS. Pe3epBUpoBaHUE IATYUKOB U MOJIYJIEH
BBOJIa IUCKPETHBIX CUTHAJIOB. Pe3epBupoBanue moaysen BoiBoa. PesepBupoBanne Mo-
JyJIed TUCKPETHOTO BBIBOJIA M HAarpy3ku. Pe3epBupoBaHME NpOLIECCOPHBIX MOYJIEH.
Pe3epBrUpoBaHNE UICTOYHUKOB MUTAHUSI.

Jlutepatypa k Teme 13: [3, 5, 6]

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3AHATHS

B yueOHOM M1aHe HE 3arIaHUPOBAHO.



3.4 JIabopaTtopHbIe padoThI

No Tema 3anarus O6bem, vac. | Jlutepa-
/i OYH/OYH.- Typa
3204H
1 W3y4yenune yHuBepcalibHbIX jjorndeckux moayieir LOGO! 2/0 [2,5,7,10]
2 N3yuenune nmporpammuoro obecrneuenus moayieir LOGO! 4/1 [Zﬁ,] 1,
3HAKOMCTBO C IPOrPAMMHBIM O00ECTIEYCHUEM JIs pa3padoT- [2,5,7,
3 4/1
KH CHCTEM aBToMaTu3aiuu Ha ocHoBe 1IJIK 11, 12]
KondurypupoBanue anmapaTHbIX CpeICTB KOHTPOJUIEPOB, [2,5,7,
4 4/1
3arpyska u omiazka nporpamMmsl Ha [TJIK 11, 12]
5 [IporpaMMupoBanue J10ru4eckux (GyHKIUI Ha 41 [2,5,7,
s3pikax FBD u STL. Onpenenenne cumBosioB B STEP 7 11, 12]
6 [TporpammupoBanue GpyHKIUI 3aIIOMUHAHUS Ha SA3BIKAX 41 [2,5,7,
FBD u STL 11, 12]
7 [TporpammupoBanue GpyHKIUI cyeTa 1 CpaBHEHUS a1 [2,5,7,9,
Ha s3pikax FBD u STL 11, 12]
5 [TporpammupoBanue BpeMEHHBIX (yHKIUN Ha a1 [2,5,7,
s3pikax FBD u STL 11, 12]
9 [IporpamMMupoBaHue JOrH4eCKUX OJIOKOB U a1 [2,5,7,
0710K0B JaHHBIX Ha sa3bikax FBD u STL 11, 12]
HUTOIO: 34/8

3.5 CamocTosiTesibHAs1 padoTa cTy/AeHTA

Ne Buapl camocTosiTenbHON paboOThI CTYIeHTa O6newm, yac.
n/n OYH/OYH.-320YH
1 V3y4eHue JeKIMOHHOTO MaTepuaa 36/65
2 [ToaroToBka K MpakKTUYECKUM 3aHATHSIM 0/0
3 [ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 36/66
4 BeinosiHeHHE KYpCOBOTO MTPOCKTA 0/0
5 BrlnonHeHne MHANBUAYaJIbHOTO 3a/1aHUS 0/9
HUTOI'O: 72/140

3.6 KypcoBoii npoekT (padora), MHAMBUAYAJIbHOE 3a1aHUE

Jlnst  ouHOo-3a0uHOM (OpPMBI OOydYeHHMS B paMKax OCBOCHMS IHCIHILIHHBI
OPEIYCMOTPEHO  BBIOJHCHHE CTYACHTAMH KOHTPOJIBHOW paboThl 1m0  ¢opme
UHIABUIYAIBHOTO 3a1aHHS.

TemaTuka 3amgaHus CBs3aHA C IMPOEKTHPOBAHHEM KOMITBIOTEPU3UPOBAHHBIX
CHUCTEM KOMIUICKCHOW aBTOMATH3allMM Ha MpuMepe obopyroBanums Simatic. Ilenp —
YCBOCHHE METOJUKH TPOCKTHPOBAHUSA KOMILICKCHBIX CHCTEM YIpaBICHUS |
ABTOMATH3AIMU CIIOKHBIX 00BEKTOB M TEXHOJOTHYECKUX MPOIIECCOB.

B pe3ysbrare BIMOMHEHHS PaOOThI CTYACHT JOKEH:

— 3HATh METOJIUKY MPOEKTUPOBAHUS CHCTEM KOMILIEKCHON aBTOMATHU3alINHY;

— 3HATh KOHCTPYKTHBHBIE OCOOCHHOCTH IMPOTPAMMHPYEMBIX JIOTHUECKHX KOH-
TPOJUIEPOB U JIPYTUX KOMIIOHECHTOB CUCTEM aBTOMATHU3AI[MK HA TIPUMEPE 000y 10BAHUS



Simatic S7-300.

— yMEThb OCYHIECTBJIATH pacueT napamerpoB CPU mporpaMMupyemsbix Jiorude-
CKUX;

— yMEThb NMPOU3BOAUTH BHIOOP HEOOXOAMMBIX KOMIIOHEHTOB CHUCTEM aBTOMATHU-
3allMM ¥ PEAIN30BBIBATh HA UX 0a3e KOHKPETHYIO CUCTEMY JJIA 3aJJaHHBIX YCIOBHI JKC-
IUTyaTally U IapaMeTpOB 0OBEKTA YIPABICHUS.

O6beM y4yeOHON Harpy3kd TpH BBINOJIHCHUMH WHAWBHUIYAIBHOTO 3a/aHus
(KOHTPOJIbHOM pabOTHI CTYACHTA OYHO-3a09HUKA) — 9 YacoB. 3aaHne Ha KOHTPOJIbHYIO
paboTy BBIOMpAETCs CTYIEHTOM OYHO-3a0YHMKOM B COOTBETCTBUHU C METOAUYECKUMU
yKazaHusiMd [8], corjacoBmIBaeTCS € MpenojaBaTelIeM W BBINOJIHSAETCS 110
METOAMYECKUMH peKoMeHaanusm [8].

Otuer o0 paboTe COCTOMT M3 TEKCTOBOM dYacTh Ha Jjucrtax ¢opmara A4.
BBBINOIHEHNE MHAMBUAYAJIBHOTO 3aJaHUS MOXET OCYLIECTBISATHCA C NPUMEHEHUEM
rpauyeckoro MmporpaMMHOTo obecreueHus. PekoMeHayeMblii 00beM MOSICHUTENBHOM
3aMMCKU 10 WHAMBUAYaJbHOMY 3aJaHui0 — He Oonee 12 crpanui ¢dopmata A4
(210%x297 mm).

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu 1 mKaJjJdbl 1Jisi HHTETPUPOBAHHON OLCHKHU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIM I

Cocmasnaiowas Komnemenyuu — NOJTHOMA 3HAHUL

HYJIEBOM ypOBEHb: HEBEpHBIEC, HE apIryMEHTHUPOBAaHHbIE, C MHOKECTBOM I'pyOBIX OIIM-
OOK OTBETHI Ha BOTPOCHI. Y POBEHb 3HAHUI HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

MHUHHMMAaJIbHBI YPOBEHb: JAHbI HE MOJHBIE, HETOYHBIE U HEAPTYMEHTUPOBAHHBIE OTBE-
Thl Ha BOIMPOCHI. J{OMyIIeHO MHOTO IpyObIX OIIMOOK. YPOBEHb 3HAHUIA HUYKE MUHU-
MaJbHbIX TPEOOBaHUM;

IIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO ITOJIHBIE, TOUYHBIE U APIryMEHTHPOBAHHBIE
OTBETHI HA BOIPOCHL. [1710X0 3HAET TEPMUHBI, ONIPEAEICHNS U MIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOLUEHUS, MPUHIMIBL. JJOMyIIEeHO MHOTO HETPYOBIX OLIMOOK;

CPEIHUM YPOBEHB: JaHbI TOCTATOYHO IIOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONIPOCHI. B 11€J10M 3HAeT TEPMUHBI, ONPEAEICHUS U TIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOILLIEHHUSI, IPUHIUIBI. [{0Mmy111eHO0 HECKOIBKO HErpyObIX OLUINOOK;

IIPOJBUHYTHIM YPOBEHB: JaHbI ITOJIHbIEC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IPOCHI. 3HAET TEPMHUHBI, ONPENETIEHUS U OHITHS; OCHOBHBIE 3AKOHOMEPHOCTH, COOT-
HOIIEHUSI, TPUHIMIBI. JIOMyIIIeHO HECKOIBKO HErpyOBIX OIIMOOK;

BBICOKMM YPOBEHbB: JIaHbI IIOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAE€T TEPMUHBI, ONPEIECICHUS U IMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLHUIBL. J[OMyIIEHO HECKOIBKO HETOYHOCTEMN.

Cocmasnsiowas KoMnemeHyuu — yMeHus
HYJIEBOW YPOBEHb: IMOJTHOE OTCYTCTBHE NMOHMMAHHUS CYyTH METOJHMKH PEIICHHS 3aJ1a4H,
JOTYIIIEHO MHOXKECTBO IPYOEHIIINX OITMOOK / 3a1aHUs HE BBIMOJHEHBI BOOOIIIE;



9

MUHUMAJIbHBIN YPOBEHb: c1a0oe MOHMMaHUE CYyTH METOJIUKHU PEIICHUs 3aJauu, JIOIy-
meHbl TpyOble ommOku. Permenust He o0ocHOBaHBL. He ymeeT ucnosibp3oBaTh HOpMa-
THUBHO-TEXHUYECKYIO JIUTEPATYPY;

HOPOTOBBI YPOBEHB: JOCTaTOYHOE MOHUMAHHE CYTH METOAMKU PEUICHUs 3aJayH, J0-
mylieHs! omrOKu. Pemenust He Bcerga 000CHOBaHBL. YMEET UCIIONb30BaTh HOPMAaTHB-
HO-TEXHUUYECKYIO JIUTeparypy. He opueHTHpyeTCs B crielMaibHON Hay4HOH JUTepaTy-
pe;

CpeIHHUIl YpOBEHb: B LIEJIOM MOHMMAET CYTh METOAMKHM PEUICHUS 3a/1aud, JTOMYIICHBI
omnOku. PemieHnss He Bcernma OOOCHOBaHBL. YMEET MCIIOJIB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CIEIHMATbHYIO HAYYHYIO JINTEPaTypy;

MPOJABUHYTHIN yPOBEHB: B II€JIOM MTOHUMAET CYyTh METOAUKU PEIICHHS 3a/1a4H, JOMyIIe-
HBI HeTOYHOCTU. CriocoOeH 000CHOBAThH PEIICHHUs. Y MEET UCTOIb30BaTh HOPMAaTHBHO-
TEXHUUYECKYIO U CIICIHATbHYIO HAYYHYIO JINTEPaTypy;

BBICOKHMI ypOBEHb: IOHUMAET CYTh METOAMKH perieHus 3agaun. CnocobeH 060CHOBATh
peleHns. YMeeT UCIoIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CHELMAIBbHYIO HAy4YHYIO
JUTEPaATypy, NEPET0BON MPOU3BOICTBEHHBIN OIIBIT.

Cocmasnaowas KomnemeHyuu — 81a0eHue HagblKamu

HYJIEBOM YPOBEHB: HE JEMOHCTPUPYET BJIaJICHUE HABBIKAMU BBITIOJIHEHUS Tpodeccruo-
HaJIBHBIX 3a7a4. He MOKeT BBINOJIHUTE 3aaHuUs;

MHUHUMAJIBHBIA YPOBEHB: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBITIOJHEHUS MPO-
dbeccroHANIbHBIX 3a7a4. VICTIBITHIBAECT CYIIECTBEHHBIC TPYIHOCTH MPU BHITIOTHEHUU
OTJICJIbHBIX 3aJaHUM;

MOPOTOBBIN YPOBEHB: BJIaJIE€T HABBIKAMH BBITIOJHEHUS TPOPECCUOHATIBHBIX 3a7ay Ha
IIOPOTOBOM YpOBHE. 3aJIaHUs BBIMOJIHIET MEIJICHHO U HEKaYE€CTBEHHO;

CpeIHUI YpPOBEHb: BllaJieeT HAaBBIKAMU BBINOJHEHUS MTPOGEeCCUOHANIBHBIX 3a7a4. 3a/1a-
HUS BBITIOJIHAET Ha CPEJTHEM YPOBHE MO OBICTPOTE U KAYECTBY;

NIPOJIBUHYTHIM YPOBEHb. BJIaJICET YBEPCHHBIMU HABBIKAMH BBITIOJIHEHHS MPOdeccro-
HaJIBHBIX 3a7a4. bBICTPO M KaUYE€CTBEHHO BBINOJIHIET 3a1aHUs, MHOTJA JOIyCKas He-
3HAYUTEJIbHBIE TOTPEIIHOCTH;

BBICOKH ypOBEHb: BJIQJICET YBEPECHHBIMH HABBIKAMHU BBITIOJIHEHUS MPOhEeCCUOHATh-
HBIX 3a71a4. BBICTpPO M Ka4eCTBEHHO BBHITIOJIHSET 3aJlaHus, MPU HEOOXOIUMOCTH Je-
MOHCTPUPYSI TBOPUYECKUU MMOJIXO.

Obobwennas oyenka chopmuposaHHOCmMU KOMNEmeHyull
HYJIEBOW YpOBEHb: Ha HYJEBOM YpOBHE CPOPMHUPOBAHBI: BCE COCTABIISIIOUIUE; OJIHA
WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIe€ BLICOKOM YPOBHE;
MUHUMAJbHBIN YPOBEHb: HA MUHUMAIILHOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
I1€e; OJTHA WM JIBE U3 TPEX, OCTaJIbHbIE — HA O0JIee BLICOKOM YPOBHE;
- IOPOTOBBII YPOBEHb: Ha IOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIOIINE; O/I-
Ha WK JIBEe U3 TPEX, OCTaJIbHbIE — Ha 00JIee BHICOKOM YPOBHE;
- CpeIHUIl YpOBEHb: Ha CPEIHEM YpOBHE C(OPMHUPOBAHBI: BCE COCTABISAIOLINE; OJHA
WIN JIBE U3 TPEX, OCTANIbHBIE — Ha 00Jiee BBICOKOM YPOBHE;
- IPOABUHYTHIM ypOBEHb: Ha MPOJBUHYTOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABIISIO-
I1€; OJTHA WM JIBE U3 TPEX, OCTAJIbHBIE — HA BHICOKOM YPOBHE;
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- BBICOKHI YPOBEHB: Ha BHICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONINE KOMIIE-
TEHIINH.

4.2 Bonipochbl K dK3aMeHY U NPUMeEP IK3aMEeHAIUOHHOT0 OnJieTa
Bonpocel k 3k3aMeny:

Oc00EHHOCTH KOMITBIOTEPU3UPOBAHHBIX CUCTEM YIIPABICHUS

OO0111e NPUHIHUITBI TIOCTPOCHUSI KOMITBIOTEPU3UPOBAHHBIX CHCTEM YIIPaBICHHUS

KoMmiekcHbie CUCTEMBI aBTOMATU3alMK IPOU3BOCTBA

Knaccudukanus pazmuunsix ACY TII

OO6mas xapakTepucTUKa U kiaccudukanus nporpammHoro odecrneuenuss ACY

TII

[IporpamMmmMHOe obecrieueHue NporpaMMHUPyEMbIX JIOTHYECKUX KOHTPOJIEPOB

[Muknuueckas 00paboTKa MporpamMmbl OJIB30BATENSI KOHTPOJIIEpa

Crangaptr MOK 61131-3

. OcHoBHBIE 0cOOeHHOCTH TIporpammHoro ooecrnieueHust STEP 7

10 [lepemenHble 1 aapeca UX XpaHEHHs B NaMsATH KoHTpojepa Ha npumepe [1JIK
Simatic. Micnonb3oBanue aapecanuu nepemeHHbix B STEP7.

11.OcHoBHBIE THUIIBI JaHHBIX TIporpamMm B STEP7.

12.J1Bonunble (OuToBbIe JIormueckue) onepamuu STEP7.

13.AxkymynsaTopsl. 3arpy3ka u nepeaada aanubix. Onepanuu cpaBaenus STEP7.

14.0Onepanuu cuetunkoB STEP7.

15.0Omneparuu Taiimepos STEP7.

16.Omneparuu nepexoga. Apupmerndeckue onepanuu STEP7.

17.®yukuun npeodpazoBanusa STEP7. O6paboTka ananorosbix curHainos B STEP7.

18.0630p TUIOB GJIOKOB MOJIH30BATEILCKON TTporpammel STEP7

19.®yHkIMoHaNbHBIC OJIOKH, (DYHKIIMH U SK3eMIUTSIpHbIe 010k naHHbIX STEP7

20.0co06eHHOCTH TMHEHHOTO U CTPYKTYPHOTO MPOTPAMMUPOBAHUS

21.06mue xapakrepuctuku FB, FC, Instance DB, Global DB.

22.Cuctemubie GpynkimoHanbhbie 6510ku (SFB) u cucremusie pynkiuu (SFC)

23.006mras nadopMmanms 00 OpraHM3alMOHHBIX OJIOKaX

24.06mme cBenenus o npepriBanugx B [1JIK

25.Buapl npepoiBanuii u coorBeTcTByomux OB B [JIK

26.CrapToBble opranu3annoHHbie 01oku. Buasl pectapra CPU.

27.0030p u kinaccuduKanus COBPEMEHHBIX KOMIUIEKCOB TeXHUYECKUX cpenctB ACY
TII

28.OyHKIIMOHAIBHBIA COCTaB MPOTPAMMHO-TEXHHUECKUX KOMIUIEKCOB CHUCTEM TPO-
MBIIIJICHHON aBTOMAaTH3aIUN

29.0030p cucteM apromatusanuu SIMATIC

30.Knaccudukaims mporpaMMHUPYEMbIX JJOTHIECKUX KOHTPOJLIEPOB

31.XapakTepucTUKU MPOrPaMMHUPYEMBIX JTOTHUECKUX KOHTPOJLIEPOB

32.I1nardpopma TEXHUYECKUX CPEJCTB MPOrPaMMHUPYEMBIX JTIOTUYECKUX KOHTPOJLIE-
poB

33.CurnanbHble MOZYH Simatic

o0 E

©oo~NOo
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34. OyHKIMOHATBHBIE MOIYJIW CKOPOCTHOTO CU€Ta M CKOPOCTHOTO COMPOIECCopa
Simatic

35. DyHKIIMOHAIBHBIC MOJIYJIA TO3UITHOHHPOBAHUS M aBTOMATHYECKOTO PETryJIHpO-
BaHHUA Simatic

IIpumep 3K3aMeHANMOHHOT0 OUJIeTAa:

T'OYBIIO «[JOHEIKU HAIITMOHAJILHBI TEXHUYECKHI YHUBEPCUTET»
[TporpamMmMa OArOTOBKU: MarucTpaTypa
Hampasnenne noarorosku: 27.04.04 «YnpaBiieHne B TEXHUUECKUX CUCTEMAX»
Marwucrepekas mporpamma: Y IpaBjieHUuEe U HHPOPMATUKA B TEXHUUECKUX CUCTEMax
Cewmectp: 3
VYuebHasa aucuuiuinHa: KoMIploTepHbIe TEXHOJIOIMH YIIPAaBJIEHHs B TEXHUYECKUX CHCTEMax

BUJIET Ne 1

1. OcobOeHHOCTH KOMITbIOTEPU3UPOBAHHBIX CUCTEM YIIPABIICHUS.

2. ®ynkuuu npeodpazoBanusi STEP7. O6paboTtka ananorossix curHanoB B STEP7.

3. 3amporpamMmmupoBath B (QpyHKIMOHAIBHOM Oioke (wim B ¢yHkuun) B STEP 7 normueckyro
OTIepaIHIO:

(avbvc)a(avd)
B OBI1 BbINOMHATE JaHHYIO JIOTHYECKYIO omneparuio s Bxomos a = 10.1, b =10.2, =10.3,
d=10.4, pesynprar mpucBouTh Bbixoay Q2.0, a taxxke mis BxogoB a=11.0, b=11.1,
c=11.2,d =11.3, pe3ynbrar npucBouTh Beixoay Q2.1.
IIpencraButs nporpammy B FBD- 1 STL-¢popmax. [IpoBepuTs NpaBUIbHOCT BBIITOJIHEHHS

Ha smyiarope TJIK.
YTBep:kJIeHO Ha 3aceaHUU Kadeapbl aBTOMAaTUKU U T€JIEKOMMYHUKALINH,
nporokoni Ne ot . 20 1.
3aB. kadenpoii Typynanos B.B. DK3aMeHaTop Uepsunckuii B.B.

KPUTEPUU
OLICHMBAHMS YK3aMEHAIMOHHOH PadoThI
10 TUCIUILUINHE «KOMITBIOTEPHBIE TEXHOJIOTHH YIIPABJICHUS B TEXHUYECKUX CHCTEMAX
111 00y4aromuXcs Mo HAMpaBJIeHU o NOAroToBKU 27.04.04 «YrpaBieHue B TEXHUYECKHX CHCTEMax»»
(maructepckas nmporpamma — YpasieHHe U HHQOpMATHKA B TEXHHUECKHX CHCTEMaXx)

DK3aMeH MpPOBOJUTCA MUCbMEHHO MO Ouieram. B kaxxaom Oumiere comep:kKuTcs 1Ba TeopeTHye-
ckux Bompoca (3amanue Nel u 3amanue Ne2) v oiuH mpakTHUECKUi Bompoc (3aganue Ne3).

TeopeTnueckne BONPOCHI OXBATHIBAIOT TEOPETUYECKYIO 4YacTh Kypca. [IpakTtuyeckuil Bompoc
TpeOyeT NeMOHCTpalMK MPAaKTUYECKUX HABBIKOB, IMOJIYYEHHBIX CTYJEHTOM B XOJe MpoBeAeHHs j1abo-
paToOpHBIX paboT.

IIpaBUIBHBIN OTBET HA TEOPETUYECKHHM BOIPOC M IMPAKTUYECKOE 3aJaHUE OLICHMBAECTCS B JIBa-
aath 0ayuioB KaKablil. Eciayu oTBET He MOJHBIN, TO OH OIL[EHHBAeTCs B aecATh OayuioB. [Ipu orcyrcT-
BUU TPaBUIBLHOTO OTBETa HA MOCTaBJIEHHBIH BONPOC OOyyaroluiics moiydaer Hoib OaymioB. Ilomy-
YeHHBIe OaJUIbI 32 OTBETHI HA BOIIPOCHI OMJIETa CYMMHPYIOTCS U C YIETOM pe3yJIbTaToOB TEKYIIETro KOH-
TPOJI paObOTHI CTY/IEHTa BEIBOAUTCS UTOTOBas orieHkKa 1o 100-6amasHoi mKae.

[Tony4yennas onenka o 100-0amapHON 1IKane OnpeaesseT OLEHKY M0 rocy1apCTBEHHON IIKa-
ne u mkane ESTS.
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YTBepkIeHO Ha 3aceaHnH KadeIphl aBTOMATHKHU M TEJICKOMMYHUKAIIUH,
MPOTOKOI Ne or . .20 T.

3aBenyromnmii Ka(pe):q;ﬁ Typymnanos B.B.

4.3 Kputepuu onleHUBaHUA

OueHuBaHME YPOBHSI OCBOEHHUS CTYACHTOM YYEOHOTO Marepuaia JHCLMILIAHBI
«KOMIIBIOTEpHBIE TEXHOJIOTUH YNIPABJIECHUS B TEXHHUECKUX CHCTEMaxX» IMPOU3BOJIUTCS B
X0J1€ TEKYLIEro KOHTPOJISL U IPOMEKYTOUYHOM aTTeCTalMK (CEMECTPOBOTO KOHTPOJIS).

Texymmii KOHTPOJIb 3HAHUN CTY/I€HTa OYHOM (HOPMBI O0yUEHUS OCYIIECTBIISIET-
Csl IO pe3yJbTaTaM JIaDOpaTOPHBIX PabOT; CTYJEHTa OUYHO-3a0YHON (POPMBI OOYUEHUS —
TI0 pe3yJbTaTaM BBIOJHEHUST MHIUBHUYaTbHOTO 331aHuUs (KOHTPOIBHOU paboTHI).

Brimonnenue 1adopatopHbIX paboT ¢ 3alUTON OTYETA, BBHIOJHEHUE UHIUBUIY-
aJIbHOTO 3a/1aHus (KOHTPOJBHOM paldOoThl), MPEIyCMOTPEHHBIX padouell mporpammon
JTUCLUIUIMHBL, SIBJISIETCSI HEOOXOAUMBIM YCIOBHEM JIOMYCKa CTYJEHTA K 3K3aMEHY.

Pacnipenenenne 0ayuioB TEKYIIErO KOHTPOJsl paOOThl CTY/IE€HTA Ha MPOTSKEHUU

ceMecTpa MpuBeIeHo B Tabuiie 1.

Tabnuna 1 — Pacnpenenenne 6aJI0B TEKYIIET0 KOHTPOJIS

dopmMa KOHTPOJISt

Bo3MOXHOE KOJIMYECTBO
0aJUIoB

IIpumeuanue

Jls cTyieHTOB 04HOM (hopMBbI 00YUEHHUs

Otuér no naboparop- 4 3a/iaHue BBINOJIHEHO MPaBUIIbHO, IPOEKTHBIE
HOM paboTe 6* peleHust 000CHOBaHbI, IPUBEJIEH aHAIN3 T10-
* - 10 3 u 4 nabopa- Jy4EHHOTO pe3yJibTaTa
TOpHOH paboTe 2 3aaHue BBINOJIHEHO B I1€JI0M IPAaBUIIBHO,
3* MIPOEKTHBIEC PEIIEHUs HE BCEr/1a 00OCHOBAHBI,
BO3HUKJIM TPYIHOCTH B OOBSCHEHUHU TOTY-
YEHHBIX Pe3yJIbTaTOB
HToro nmo npakruye- 40 N3 pacuéra 17 ayquTOpHBIX 3aHATHH U1
CKHM 3aHATUSAM H JIa- MIPOBE/ICHUS TIPAKTHUECKUX 3aHATHH U J1a00-
0opaTopHbIM pado- paTopHBIX paboT. OLEeHUBACTCS KaXKA0€ 3aHsI-
TaM (MAKCUMAJIbHO THE.
BO3MOKHOE)
UTOIO: 40 MakcuMaIbsHO BO3MOXKHOE

JUis CTyIeHTOB 04HO-32049HOM (hOpMBI 00yUEHHSI

Brimonaenue KoH- 40 [Tpu BBITTOTHEHNH 33JaHUST IPUHSTHI TIpa-
TPOJIbHOW paboThI (MH- BUJIbHBIE ITPOEKTHBIE PEIICHUs, U3JI0KEHHE
JTMBHTYaTbHOTO 3313~ Marepuala apryMeHTUPOBAaHHOE, MTOCIIEI0Ba-
HUS) TeJbHOE, paboTa odopmileHa 0e3 3aMeuaHmit
20 3amaHne BHIOJIHEHO B IIEJIOM PAaBUIIBHO, HO
IIPOEKTHBIE peIlIeHNs He Bcera 000CHOBaHBHI,
UMEIOTCS 3aMeYaHusl 10 0(hOPMIICHHIO.
UTOI1O: 40 MakcuManbHO BO3MOKHOE

IIpome:kyTouHasi aTTecTAlUA 110 Pe3yJbTaTaM OCBOCHMS TUCLUILIMHBI B CEMe-
CTp€ MPOBOJIUTCS B opMe ceMecTpoBoro sk3ameHa. dopma npoBepeHUs] dK3aMeHa —
MUCbMEHHAsl. DK3aMEHAIIMOHHBIA OUJIET BKIIIOUAET B ce0s 2 TEOPETUUECKUX BOIpoca U
OJIHO TMpakThuecKoe 3ajanue. [Ipu olleHMBaHUU CTYJIEHTa Ha SK3aMEHe MpenojaBaTeib
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PYKOBOJICTBYETCS KPUTEPUSIMH, TPUBEAECHHBIMU B TaOIMLE 2.

MaxkcuManabHOE KOJIMYECTBO OAJIOB 32 OTBET HA BOIPOC IK3aMEHAI[MOHHOTO OHU-
JIeTa 3aCYUTBIBAETCS CTYACHTY B CIy4yae, €CIM OTBET MOATBEPIKIAET BIAJCHUE CTYJICH-
TOM 3HAHHUSMHU B TIOJHOM 0OBEME y4eOHOM MPOrpaMMbl, MaTepUall U3JI0OKEH B JIOTHYE-
CKOH 1OCJIEI0BAaTENbHOCTH C BBIIECJICHUEM IJIABHOTO, COAEPKUT TOUHbBIE (POPMYIUPOB-
KH, COIPOBOXKJIAETCS WUTIOCTPUPYIOIIMMH CXEMaMU U pUCYHKamH (IpU HEOOXOIUMO-
CTH).

B citydae, eciii OTBET Ha BOIIPOC HE B MTOJIHOM MEpE OTBEYAET MPUBEIACHHBIM Tpe-
OOBaHUsM, CTY/ICHTY 3aCUMTHIBACTCA KOMUYECTBO OamioB, paBHoe 10. [Ipu orcyrcTBuM
IPAaBHJILHOTO OTBETA Ha MOCTABJICHHBII BOMPOC CTYAEHT noixyvaet 0 0amios.

Tabnuna 2 — Pacnipenenenue 0ayuioB 0 CEMECTPOBOMY PK3aMEHY

dopMa KOHTPOIIA MakcumanbHO
BO3MOXXHOE KOJIMUECTBO OAJIOB
OtBer Ha BoOmpochl 5k3aMeHa- | Teoperudeckuii Borpoc | 20
IIUOHHOTO OmjeTa Teopernueckuii Borpoc 2 20
[TpakTrueckuii Bompoc 3 20
NUTOI'O: 60

HTorosasi oneHka onpeensieTcs myTeM CyMMUPOBAHUS KOJIMYECTBA OAJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISI M KOJUYECTBA OAJIOB MO pe3yabTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotudecTBO 6auioB — 100.

[Tonyuennas onenka o 100-0amibHOM 1MIKajge OMpeAesieT OIEHKY MO rocyaap-
cTBeHHOU miKane u mkaine ECTS:

Cymma 6aminoB Ornenka Orenka
no 100-0anpHOM HIKane no mkaue ECTS 10 TOCYAAPCTBEHHOM IIKase
90-100 A OTnanuHO
80-89 B %
75-79 C OPOtHO
70-74 D N
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 =4 YIIOBJICTBOPUTEIHHO

* — ¢ 00s13aTENIbHBIM IMMOBTOPHBIM M3YUCHUCM NUCHHUIINHBI.
4.4 Tlpumep TeKyIero onpoca Ha JadopaTopHbIX padoTax

Ha npumepe tembl «KoHdpurypupoBaHue amnmapaTHBIX CPEICTB KOHTPOJUIEPOB
SIMATIC B nakere STEP 7, 3arpy3ka u otiajaka nporpaMmmbl Ha [TJIK»:

1. AnnmapartHbie cpe/cTBa, UCIOJIb3yeMble B cuctemax aBTomatuszanuu ACY TII;

2. 3agavya KOHGUTYPUPOBAHUS W MMAPAMETPUPOBAHMS alMapaTHBIX CPEICTB MPO-
€KTa;

3. IlocnenoBaTeIbHOCTh U OCHOBHBIE JEHCTBUS MPU KOHPUTYPUPOBAHUM U Tapa-
METPUPOBAHUH AINIAPATHBIX cpeACTB Npu nomoiuu nakera STEP 7;

4. TlocnenoBaTeNnbHOCTh U OCHOBHBIE ACMCTBUS IMPHU 3arpy3Ke MPOEKTa U Mpo-
rpamm u3 nporpammaropa ¢ STEP 7 B IIIK;



14

5. [locnenoBaTebHOCTh U OCHOBHbBIEC ACHCTBHS MPU TECTUPOBAHUU MPOTPAMMBbI
Ha [1JIK ¢ momomipio pynkiuu "CraTyc nporpaMmbl” TpHU MOMOIIM TaOIUIL MTEpEMEH-
HBIX.

OTBeTHI Ha BOMPOCHI BXOAHOTO KOHTPOJISI YYUTHIBAIOTCSA MPENOAABATEIIEM B pe-
3yJbTaTaxX TEKYLIEro KOHTPOJIA paboThl CTyCHTA.

4.5 KypcoBoe npoekTHpOBaHue

B y4ueOHOM I1aHE HE 3aIIaHUPOBAHO.

5 PEKOMEHAYEMASA JIUTEPATYPA
I OcHoBHasi JuTepaTypa

1. Hactpoiika u mnporpaMmupoBaHue HUGPOBBIX CHUCTEM YIPABJICHUS C
MCIIOJIb30BaHUEM KOHTPOJUIEPOB, MAaHENEH omneparopa U 4aCTOTHBIX MpeoOpazoBaTeneit
(Teopust u mpaktuka) : yueoHoe mocodue / B. C. Kyapsamos, A. B. Usanos, M. B.
AnekceeB [u np.]. — BopoHex : BOpOHEXKCKHII ToCygapCTBEHHBIA YHUBEPCUTET
WHXEHEPHBIX TexHosorui, 2020. — 216 ¢. — ISBN 978-5-00032-459-2. — Tekcr :
anexkTpoHHbIi // [{ludpooit o6pazoBarenbhblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/106446.html

2. JKexepa, H. W. MukponporeccopHpieé CHUCTEMbl aBTOMAaTHU3AI[UU
TEXHOJIOTUYECKUX TPOILIECCOB [DNEKTPOHHBIN pecypc]: yueOHoe mocobue / H. W.
Kexepa. - 2-e uzn. - Mocksa, Bonorna : Madpa-Umxenepus, 2020. — Pexxum goctymna:
http://www.iprbookshop.ru/98426.html. - 3ar. ¢ skpaHa.

3. Ierpos, U. B. IIporpammupyembie KoHTposiepbl. CTaHAApTHBIEC SI3BIKH U
NpUEMbI MPUKIAJHOTO MPOEKTUPOBaHUs [DnekTpoHHbI pecypc]/ U. B. IletpoB ; mox
penakuueit B. II. JIpskonoBa. - Mocksa : COJIOH-IIpecc, 2016. — Pexxum gocrtyna:
http://www.iprbookshop.ru/90376.html . - 3ar. ¢ skpana.

II JonosiHuTEBbHAS JHUTEpPATypa

4. Msarex, C. B. IlpomblluieHHbIE KOHTpOJUIEpHl [DIEKTPOHHBIA pecypcl]:
yueOHoe nocodue / C. B. Marex. - HoBocubupck : HoBocubupckuii rocyiapcTBeHHbIN
TEXHUYECKUU YHUBEPCUTET, 2016. — Pexum JOCTyIIa:
http://www.iprbookshop.ru/91695.html . - 3arx. ¢ sxpana.

5. Ceprees, A. U. IlporpaMmmupoBaHue KOHTPOJUIEPOB CUCTEM aBTOMATH3AIUU
[DnexkTponHbIi pecypce]: yue6Hoe mocodue / A. U. Ceprees, A. M. UepHoycona, A. C.
PycsieB. - OpenOypr : OpenOyprckuii rocynapcTBeHHbIN yHuBepcuteT, IbC ACB,
2016. — Pexxum nmoctyma:  http://www.iprbookshop.ru/71315.html . - 3arm. ¢ sxpana.

6. TperssikoB, A. A. CpenctBa aproMaruzanuu ympasieHus. CucTeMbl
IPOrpaMMHUPOBAHUS KOHTPOJUIEPOB [ DIEKTPOHHBINA pecypc]: yuebHoe mocodue / A. A.
TperpsaxoB, WM. A. Enuzapo, B. H. Hazapo. - Tamb60oB : TamboBCcKuii
roCcy1apCTBEHHbIN TexHuueckuil yHuepcurer, DbC ACB, 2017. - Pexum poctyna:
http://www.iprbookshop.ru/85973.html . - 3arx. ¢ sxpana.



https://www.iprbookshop.ru/106446.html
http://www.iprbookshop.ru/98426.html
http://www.iprbookshop.ru/90376.html
http://www.iprbookshop.ru/91695.html
http://www.iprbookshop.ru/71315.html
http://www.iprbookshop.ru/85973.html
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6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JIoHHTY:

7. Metoauyeckre yka3aHUs I BBITOJTHEHUS JTaOOPATOPHBIX pabOT MO AUCITUII-
nuHe «KoMnbloTepHbIE TEXHOJOTUH YIPABICHUS B TEXHUUECKUX CUCTEMAaX»: JJIsl Maru-
CTpaHTOB HampasiaeHus: NoaAroToBku 27.04.04 «YnpaBieHue B TEXHUUYECKUX CUCTEMaX»
(MarucTepckas mporpamMma «YTpaBiicHHE W WH()OPMATHKA B TEXHUYCCKHX CHCTEMAax))
Bcex ¢opm o0yuenus. / TOYBIIO “JOHHTY”, Kad. aBTomMmaTHKH U TEIEKOMMYHHUKA-
uuii ; coct.: B.B. Uepunckuii, H.B. Xykosa, P.B. ®enton. — Jloneuk : JJOHHTY,
2020. — 88 c. (JocTyn uepe3 IMUHBIA KAOMHET CTY/ICHTA)

8. Meroanueckue ykazaHus JJiS BBINOJTHEHHUS WHIAMBUIYAJTbHOTO 3aJaHUs TI0
nucuuiuiiHe « KoMIblOTEpHBIE TEXHOJOTUH YIPABICHUS B TEXHUYECKUX CHCTEMAX»:
JJIl MaruCTpaHTOB HarpaBiieHUs TOATOTOBKU 27.04.04 «YmnpaBieHue B TEXHUYECKHUX
cucTteMax» (Marucrepckas nporpamMma «YImpaBlieHHE U UH(POpMATHKA B TEXHUYECKUX
CUCTEeMax») 3a04HOU M ouHO-3a0uHOM dopm oOyuenus. / TOYBIIO “JOHHTY”, Kad.
ABTOMATHKHU U TEJIIEKOMMYHUKaMu ; cocT.: B.B. UepBunckuii, B.A. [Tonos. — JloHenk :
JOHHTY, 2020. — 25 c. (JocTyn uepe3 JIMUHBIA KAOMHET CTYACHTA)

9. Metoaudeckue yKazaHHs JUIsl CAMOCTOATEILHON PabOThI CTYACHTOB IO JWIC-
numivHe «KoMnbploTepHble TEXHOJIOTUU YIPABICHUS B TEXHUYECKUX CHUCTEMax». IS
MAarvCTpaHTOB HampasieHHs noArotoBku 27.04.04 «YnpaBieHne B TEXHUYECKUX CHUC-
TeMax» (Marucrepckasi nporpamma «YmpasiieHne U nHQOpMaTHKa B TEXHUYECKUX CHC-
TeMax») Bcex ¢opm odyuenus. / TOYBIIO “JJOHHTY”, Kad. aBTomaTHKy U TeIeKOM-
myHuKanuii ; coct.: B.B. UepBunckuii. — Jonenk : JJOHHTY, 2020. — 14 c. (Joctyn
yepes JINYHBIN KaOMHET CTyAeHTA)

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.org/library.

Internet-pecypcsl

10. SIMATIC LOGO! PykoBoacTBO. [DJIeKTpOHHBIN pecypc]. - Pexxum nocryna:
https://www.siemens-pro.ru/doc/documentation/Logo_v4 r.pdf . - 3ar. ¢ sxpana.

11. SIMATIC. IIporpammupyemsbiii koHTposuiep S7-300. AnnapaTypa 1 MOHTaxX.
PykoBoacTBo. [DnekTpoHHbIH pecypc]. — - Pexxum moctyma:  https://www.siemens-
pro.ru/docs/simatic/s7-300/S7-300_Installation_r.pdf . - 3arn. ¢ s3kpaHa.

12. STEP 7. [DnekrponHblii pecypc]. - Pexxum moctyma:  http://www.step7-
pro.ru/ . - 3ari. ¢ ’KpaHa.



http://donntu.org/library
https://www.siemens-pro.ru/doc/documentation/Logo_v4_r.pdf
https://www.siemens-pro.ru/docs/simatic/s7-300/S7-300_Installation_r.pdf
https://www.siemens-pro.ru/docs/simatic/s7-300/S7-300_Installation_r.pdf
http://www.step7-pro.ru/
http://www.step7-pro.ru/
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7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

7.1 JIeKIIHOHHBIE 3AHATHA:

VYyeonas aynuropust Ne 8.607, yueOHbIN KOopryc 8, /ISl IPOBEACHUS JIEKIIMOHHBIX
U JTa0OpATOPHBIX 3aHITHH, TPYNIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTALUM, TEKYIIETO
KOHTPOJISI M MPOMEXKYTOUHOU aTTecTaluu (MyJIbTUMEAUIHOE 000pyJOBaHUE: MEepPCOo-
HaJbHBIM KOMITBIOTEP C BBIXOJOM B CE€Th M BO3MOKHOCTBIO MOAKIIOYEHUS K ceTH «H-
tepHeT (P IV-1.7 GHz); skpan npoekunonnsiii ELIT SCREENS M113XWS1; kommy-
tarmoHHbIi mkad; Swich TP-Link; patchpanel; wi-fi Touka gocryma.

Crneunanu3upoBaHHas MeOEIb: CTOJIbI; MarHUTHO-MapKepHast 1ocka. CHUCTEMHOE
obecrieuenue: onepamnuonnas cuctema Windows XP Professional x86/64 (akamemmue-
ckas quuen3us DreamSparkPremium); OpenOffice 2.0.3 (oOiiecTBeHHasl TUIIEH3US
MPL 2.0); Google Slides (6ecrmatHas Bepcus); Mozilla Firefox (oOmecTBeHnast mieH-
3ust MPL 2.0)).

7.2 JlabopaTtopHble 3aHATHS:

VYyeonas aynuropust Ne 8.801, yueOHbIi Kopyc 8, /Jisl IPOBEACHUS JIEKIIMOHHBIX
U JTa0OpATOPHBIX 3aHSTHH, TPYNIOBBIX U WHAMBUIYAIbHBIX KOHCYJIbTAIUM, TEKYIIETO
KOHTPOJISI U MPOMEKYTOUHOM arrecTaluu (MyJbTUMEIUHHOE 000pyAOBaHUE: MEPCO-
HaJbHBbIE KoMmMbioTephl ¢ BbIxos10M B ceTh (SCENIK; Celeron 2.8 GHz G1840/DDR3-
4Gb/HDD-500GB SATA 3); skpan npoekuuonnbiii ELIT SCREENS M113XWS1; wi-
fi Touka nocrymna. [lemoncTpaumronnble Marepuansl: cteHn CKC Burtag mapa; creHp
Fider Optic. JlabopatopHoe oGopymoBanue: cepep E220 R; cepsep V10; switch
Catalyst 4000; switch Catalyst 2900; mynerumeTp B 1025; nzmepurens WHAYKIMOHHOM
emkoctd. UNI-T; mpubop xabenbubiii nepenocHoit [1IKI1-4; OyxTsl TenegoHHoro kade-
ast tuna TIIIT; dakc-anmapar PANASONIC KX-FT25 RS/PD; TenedoHHbIe ammapatsl
PANASONIC; tenedon k cranimuu SIEMENS Hicom 150E; OyxThl ONTOBOJIOHHOTO
kabens. Criennanu3upoBaHHast MeOelb: CTOJIbI, MATHUTHO-MapKepHas JOCKa.

7.3 CamocTosiTeJibHasi paboTa:

[TomemieHust i1 caMOCTOSITENIBHOM pabOThl ¢ BO3MOXHOCTBIO MOAKIIOUEHUS K
cetu «MHTepHeT» U oOecrneueHueM JocTyna B DJIEKTPOHHYI HH(OpPMalMOHHO-
o0pa3oBaTeNbHYI0 Cpelly OpraHu3allid: YUTAJbHBIE 3alibl, yueOHble Kopmyca 2, 3, 8
(aynutopus Ne8.001) (koMIbroTepHAs TEXHUKA C BO3MOKHOCTBIO MOJKIIOYEHUS K CETH
«UHTepHer» u  obOecrieyeHHMEM JOCTyNa B JJIEKTPOHHYIO  HMH(DOpPMAIMOHHO-
obpazoBatenpHyto cpeny (DMOC JOHHTY) u 21eKTpOHHO-OMOIMOTEUHYIO CUCTEMY
(OBC IPRbooks), a Takxke BO3MOXKHOCTBhIO MHAWBUIYATLHOTO HEOTPAHUYEHHOTO J0C-
tyna oOy4daronuxcst B 9bC u OMOC nocpencrsom Wi-Fi ¢ nepcoHanbHbIX MOOMIBHBIX
ycrporicTB. CucreMHOe oOecriedeHue: ornepannonHas cucrema Microsoft Windows 7
(akamemuueckast snureH3usi, OpenOffice 2.0.3 (o6miectBennas nuuen3us MPL 2.0),
Mozilla Firefox (oOmectBennas munensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0mectBennas aunensust GNU).



