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1. OBIASI XAPAKTEPUCTUKA ITPOTI'PAMMDbI

1.1. Ilenp peanu3zanuu nporpamMmmsl

[Tonmy4yeHre HOBBIX KOMITETCHIIUN, HEOOXOAMMBIX ISl TPO(ECCHOHATLHON IeATEIILHOCTH:

— CIIOCOOHOCTh MPOU3BOJIUTH 0Oa3zoBble HacTporku poboroB KUKA B yactu BBOAa B
IKCIUTyaTaIuIo;

— CcrIocOOHOCTh BBIOMPATh CTPYKTYPY M OCHOBHBIE KOMIIOHEHTHI POOOTH3MPOBAHHBIX
KoMILIEKCOB Ha 0aze obopynoBanust KUKA,;

— crocoOHOCTh  pa3zpabaThiBaTh MPOTPAMMBbl  YIPABICHUS JABIKEHHEM MEXaTPOHHBIX
cucreM Ha 6a3e podotoB KUKA.

1.2. ITnanupyembie pe3ybTaThl O0yICHHS

Crnymarens JOJIKEH 3HATh:

— CpEeICTBA U CUCTEMBI IPOMBIIIICHHONW aBTOMAaTH3all1H;

— CpEICTBA U CUCTEMBI pOOOTU3UPOBAHHBIX U MEXATPOHHBIX CUCTEM;

— MPUHIMIBI Pa3pabOTKHU AJITOPUTMOB YIPABJICHHUS POOOTH3NPOBAHHBIMH KOMILIEKCAMHU.

Crnymartens JOHKEH YMETh:

— pa3zpabarbiBaTh aITOPUTMBl W MPOTPAMMBI  YIPaBICHUS POOOTHIUPOBAHHBIMU
KOMJIEKCaMH,

— OTJI&XKUBATh AITOPUTMBI U TIPOU3BOAUTH UX KOPPEKTHUPOBKY;

1.3. TpeGoBaHMsI K ypOBHIO IOATOTOBKH ITOCTYIAIOLIET0 Ha 00yUYeHHE
Bricmiee wim cpegHee mpodeccHoHanbHOE 00pa3oBaHME B OOJIACTH aBTOMATH3AIlHH,
3JIEKTPOIIPUBOAA WIIK MEXATPOHUKH.

1.4. VYcnoBus i mnoiydeHuss oOpa3oBaHUs OOy4YalOIIUMUCS C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10poBbs (OB3), nHBanmaamu.

Peanuzanuss mporpammel ans sun ¢ OB3 mpoBoauTcss Ha OCHOBaHHME CTaTbu 79
®depnepanbHOro 3akoHa ot 29.12.2012 Ne273-®d3 «O6 obpazoBannu B Poccuiickoit deneparumy,
a TaKKe IPYTuX ACHCTBYIOIIUX HOPMATHUBHBIX aKTOB.

1.5. Ilporpamma pa3zpaboTaHa ¢ yueToM IpoQecCHOHATBLHOIO CTaHAapTa:
«MexaTpoHHUK B 00JacTH TPOMBIIIICHHOW aBTOMaTH3amum» (per. Homep 942
yrBepxkaeHHoro Muntpyna Poccuiickoii @eneparuu ot 25 mas 2021r. N 338n).

1.6. JIoKyMEHTBI O KBaJTU(UKALIIH

JIlunam, yCHemHO NPOIIEIIIMM MTOTOBYIKO aTTECTALMIO IO MPOTrpaMMe IOBBIIICHUS
KBaJM(UKAINHU, BBLAAETCS YAOCTOBEPEHUE O TOBBIIIEHUH KBATU(PHUKAIIUH.

Jlunam, He MpOLIEANIMM HTOTOBYIO AaTTECTAllMI0 WJIM MOJIYYHMBIIMM Ha HTOTOBOM
aTTecTallul HEYIOBJIECTBOPUTEIBHBIE pE3YyNbTaThl, a TaKXE JIMIAM, OCBOMBIIMM YacTh
JIOTIOJTHUTEIbHOW MPOQECCUOHANBHON NporpaMMmbl U (WMJIM) OTYHMCIEHHBIM U3 OpraHU3alllu,
BBIJIa€TCS CIpaBKa 00 00YYEHUH WU O TIeproJie 00yueHHs..

2. COJEP)KXAHUE ITPOI'PAMMBI
2.1. YuebHblit TU1aH
VYueOHbIii M1aH TpuBeeH B Tabmuie 2.1.



Tadmauua 2.1 — YueOHbIi m1an

é = B TOM YHCIIe, Yac Texyuuit KOHTPOJIB (IIT.) Hrorosaz
2 -l i ’ ya P ’ arTecrauus
HanmMeHoBanue paszena 2 § S CPC, uac
S § 7 nabopaTopHbBIC fpar. PK, PI'P
2 M JICKIIUU p6 p 3aHATHUS, > ’ KP KII 3aueTr | OK3amMeH
= padoTsI CoMUHApE! pedepatbl
1 2 3 4 5 6 7 8 9 10 11 12
Crpykrypa 1 QyHKIHA
1 | poGoTu3upoBaHHOM 2 2 0 0 2 0 0 0 0 0 0
cucrtembl KUKA
2 | Ilepemenienus podora 1 1 0 0 1 0 0 0 0 0 0
3 Hauanpnast ~ HacTpoiika 9 2 0 1 1 0 0 0 0 0 0
pobora
4 BrimonHenne mporpamm 1 1 0 0 1 0 0 0 0 0 0
pobora
5 PaGota ¢  ¢aitnamu 6 2 0 4 5 0 0 0 0 0 0
nporpamm po6ora
Co3nanne u H3MEHEHUue
6 | 3amporpaMMHpPOBAaHHBIX 2 2 0 1 1 0 0 0 0 0 0
IBIKEHUH
7 | Pacnosnasaiity 2 | 2 | o0 1 1 0 0 o | o | o 0
CTOJKHOBEHUH
Hcnons3zoBanue
8 | nmormueckux ¢GyHKIMA B | 2 2 0 1 1 0 0 0 0 0 0
nporpamMmmax po0oTa
IIpumeHeHne
9 | TEXHOJIOTUYECKUX 1 1 0 0 1 0 0 0 0 0 0
MAKEeTOB
10 | PabGota c mepeMeHHBIMU 1 1 0 0 1 0 0 0 0 0 0




é S B TOM YHCIIC, Yac Texymuit KOHTPOJH (IIIT.) Hrorosas
e o = . o v P ' aTTecTanus
HanmeHoBanue paszena 5 S| 58 CPC, uac
= § 7 nabopaToOpHbBIE fpar. PK, PI'P
2 m JIEKITAHN paTop 3aHATHS, ’ ’ KP KII 3adeT | DK3aMeH
= paboThI pedepatbl
CEMUHAPhI
1 2 3 4 5 6 7 8 9 10 11 12
11 | Hlepeveribie R 0 0 1 0 0 0o | o 0 0
0OBABIICHHS
D¢ dexTuBHOE
12 | nporpamMMupoBaHHe B| 3 3 0 2 1 0 0 0 0 0 0
KRL
Hcnonp3oBanue GyHKIUI
13 | Y'papiIcHt 3 | 3 0 2 1 0 0 0 0 0 0
BBITIOJIHCHHEM
IPOrPAMMBI
14 PabGorta ¢ xouTpomIepom 3 3 0 2 1 0 0 0 0 0 0
6oJiee BBICOKOT'O YPOBHS
15 | Urorosas arrecTaius 2 0 0 0 0 0 0 0 0 2 0
Hroro 32 30 0 14 16 0 0 0 0 2 0




2.2. YueOHO-TeMaTUYECKUN TUIaH

B TOM 4HUCJIC, Yac.

5 Bcero,
Neo 0 g nabopa- TIpaK.
o aMMEHOBAHHUE pa3ziena i TeM P § ay/.
T S qac JeKIIMK | TOpHBIE 3aHSTHS,
§ ' paboThI CEMHHAPBI

1 2 3 4 5 6 7

Crpykrypa " ysxumn
1 | podoTuzupoBaHHOI cucreMbl | 2 2 0 0 2

KUKA

1.1 | O630p mexanuku podora KUKA 0,5 0 0 0 0,5

1.2 | O630p kouTpoIIiepa podora KR C4 0,5 0 0 0 0,5
O0630p mynbTa ympasienus KUKA

13 SmartPAD 0,5 0 0 0 0,5

1.4 | bezonacHoCTh POOOTOB 0,5 0 0 0 0,5

2 | Ilepemenienue podora 1 1 0 0 1

pq | Tremme W MHICPIPCTAWSL | g4 | 0 0 0.1
COOOIIEHHI KOHTpOJIIepa podoTa

2.2 | Beibop 1 Hactpoiika pexxuma padotsl | 0,15 0 0 0 0,15

23 [epemeriieHre  OTHENBHBIX — OCEH 0,15 0 0 0 0,15
pobota

2.4 | CucreMbl KOOpIMHAT poOOTa 0,15 0,15

25 HCpCMeHICIiI/IC poboTa B MHPOBOH 0,15 0 0 0 0,15
(mexapTOBOIA) CHCTEME KOOP/IUHAT

26 [epemerienrie poboTa B CUCTEME 0,15 0 0 0 0,15
KOOpJIMHAT HHCTPYMEHTA

27 [epemerienrie poboTa B CUCTEMe 0,15 0 0 0 0,15
KOOpIMHAT 0a3bl (3ar0TOBKH)

3 | HayaibHasi HacTpoiika podoTa 2 2 0 1 1
3.1 | KOctupoBka 0,2 0 0 0 0,2
3.2 | Metopl FOCTUPOBKH poOOTa 0,2 0 0 0 0,2
3.3 | Harpy3ka 0,2 0 0 0 0,2
3.4 | Harpy3ku Ha po6oTa 0,2 0 0 0 0,2
3.5 | JlanHbIC HArpy3KN HHCTPYMEHTA 0,1 0 0 0 0,1
3.6 | JomommwrensHas Harpy3kaHapodora | 0,1 0 0 0 0,1
3.7 | KanmubpoBka MHCTpyMEHTa 0,4 0 0 0,4 0
38 Kaymbposka 0a3bl (cucrema 0.3 0 0 0.3 0

KOOP/IMHAT 3arOTOBKH)
3.9 | PexxiM BBOJIA B OKCITTyaTaIHIO 0,1 0 0 0,1 0
4 | BpInosiHeHHE MPOrpamMM podoTa 1 1 0 0 1
41 Bemonnenne samycka | - 5 0.5 0 0 05
WHUIHATTA3AI AN

4.2 | Beibop u 3arryck nmporpaMm podoTa 0,5 0,5 0 0 0,5

5 PaGora ¢ ¢aiiiamu nporpamm 6 6 0 4 9

podora

5.1 | Co3nanne mporpaMMHBIX MOJTYJICH 2,5 2,5 0 2 0,5

59 PeI[aKI‘I/}'pOBaHI/Ie MPOrpaMMHBIX | 5 ¢ 25 0 5 05
MOJTyJICH

53 ApxuBalMsi ¥ BOCCTAHOBJICHUE 0.5 0.5 0 0 0.5
porpaMm podoTa




B TOM YHCJIE, Yac.

5
e Bcero,
Neo 2 9 nabopa- TIpaK.
HanmenoBanue pazziena u Tem g §| ayn
/i S ac JIGKIIMA | TOPHBIS 3aHATHS,
§ ' paboThI CEMHHAPBI
1 2 3 4 5 6 7
OrciexuBanye MoruKarit
5.4 | mporpammsl 1 m3MeHeHui coctostamst | 0,5 0,5 0 0 0,5
C TIOMOIIBIO (haiisia JKypHaIa
Co3nanmne ) | H3MeHeHue
6 | 3amporpaMMHpPOBAaHHBIX 2 2 0 1 1
JBIKEHUI
6.1 | Co3nanve HOBBIX KoMaH aBrkenust | 0,7 0,7 0 0,5 0,2
Cosnanne JIBIDKCHMS,
6.2 | omrummsmpoBanHOro 1o Bpemenu | 0,8 0,8 0 0,5 0,3
IIMKJIa (JIBIOKEHHUE 110 OCH)
6.3 | l3sMeHeHre KOMaH/ IBIKEHUS 0,5 0,5 0 0 0,5
7 | Pacno3naBaHMsi CTOJIKHOBEHUii 2 2 0 1 1
71 [porpammupoBaHme ABIDKEHMI C |, 9 0 1 1
pacIio3HABAHWEM CTOJIKHOBEHUI
8 I/Icnonw»UOBaHne JIOTHHIECKHUX | 2 0 1 1
(yHKIHMIi B IporpaMMax podora
8.1 Bgenenrie B JIOTUYECKOe 0.2 0.2 0 0 0.2
TIPOTrPAMMHPOBAHHE
g2 | llporpammuposaiie Gymawiit | 5 | g5 0 0,3 0,2
OXKHIAHUS
83 ITporpammupoBanue } MPOCTBIX 0.6 0.6 0 0.3 0.3
YHPABISTFOIIMX (PYHKLMH
g4 | llporpavwmposamie — Qymawit | g5 | g5 0 0,4 0,3
BPEMEHU-PACCTOSTHUSI
9 [IpumeHeHne  TEXHOJOTHYECKHX 1 1 0 0 1
TAKeTOB
Pabora 3axBara c
9.1 KUKA.GripperTech 0.3 0.3 0 0 0.3
IIporpaMmmupoBanne  3axBara  C
9.2 KUKA.GripperTech 0.3 0.3 0 0 0.3
9.3 | Hacrpoiika KUKA.GripperTech 0,2 0,2 0 0 0,2
10 | PaGota c nepeMeHHBIMH 1 1 0 0 1
10,1 | Orobpakenme  uw  vompmAws | 5 | g 0 0 05
3HAYCHHUI ITEPEMEHHBIX
10.2 | OrobpaskeHue cocTosiHMs podoTa 0,5 0,5 0 0 0,5
11 | IlepemeHHbIe U 00bSIBJICHHUS 1 1 0 0 1
11.1 | Vopaenenue nanasivu B KRL 0,5 0,5 0 0 0,5
11.2 | PabGora ¢ npocThIMU THITaMK JIaHHBIX | 0,5 0,5 0 0 0,5
I¢pdexTnBHOE
12 nporpammuposanue B KRL 3 3 0 2 !
121 CTpyKTypa ¥ OpraHu3aIys mporpamMm 0.3 0.3 0 05 0.3
poboTOB
12,2 | CTPYKTypHpOBAHHE  HPOIPAMM | () 3 | () 3 0 0,5 0,3
pobora
12.3 | Co3nanue v BHI30B IOANPOrpaMM 1,4 1,4 0 1 0,4




g B TOM YHCIIE, Yac.
Ne 2 9 Bcero, nabopa- TIpaK.
HaumenoBanue pasnena v tem g 8| ayn
/i S ac JIGKIIMA | TOPHBIS 3aHATHS,
§ ' paboThI CEMHHAPBI
1 2 3 4 5 6 7
Hcnons3oBanue (yHxumit
13 | ynpaBiieHust BBINIOJIHEHHeM | 3 3 0 2 1
MPOrpaMMbI
131 HporpamwnpOBam/IeU YCIIOBHBIX 0.1 0.1 0 0 0.1
OIePaTOPOB M BETBEH
132 prrpamvmpOBam/Ie UHCTPYKIUU 0.1 0.1 0 0 0.1
switch
13.3 | [IporpaMmupoBaHKe ITUKIOB 1,1 1,1 0 1 0,1
13.4 | lporpavvmposaime - gymawit | o 5| g 0 05 0.1
OXKHIAHUS
135 OYHKIMU OXKUJIAHVS, 3aBHUCSIIUE OT 01 0.1 0 0 01
BPEMCHU
136 OYHKIMU OXKUJIAHWS, 3aBHUCSIIUE OT 1.0 10 0 0.5 0.5
CHTHAJIA
14 PaGora ¢ koHTpoOsLIEpOM OoJiee 3 3 0 5 1
BBICOKOI'0 YPOBHSI
141 [ToxaroroBka K 3aImycKy MporpamMMsl ¢ 15 15 0 1 05
ITJIK
14.2 Ananramms - uHTepdetica  [UIK 15 15 0 1 05
(Cell.src)
15 | UToroBasi aTrecrammsi 2 0 0 0 0
Bcero | 32 30 0 14 16

2.3. [IpumepHbIil KaneHIapHbIH yueOHBINH rpaduk

[lepuon oOyueHus
(am, Hemeny)Y

HanmenoBanue paznena

[TepBolii n1eHb

Crpyktypa u ¢QyHkiuun pobotusupoBanHor cuctembl KUKA.
Ilepememenus po6ora. HauansHast HacTpoiika poboTa. Beimonnenue
porpaMMm pobora.

Bropoii nenp

Boinonnenue mnporpamm poOota. PabGora c aitnamu mporpamm
po6ora. Co3ziaHre U U3MEHEHHE 3alpOrpaMMHPOBAHHBIX JIBUKEHUH.
Pacnio3naBaHusI CTONKHOBEHUH.

Tpernii 1eHb

Pacno3naBanns  cronkHOBeHMU.  Mcnosib30BaHME — JIOTMYECKHX
¢byHkuuii B mporpammax pobGora. [IpuMeHeHHE TEeXHOIOrMYeCKHX
nakeroB. Pabora ¢ mnepemeHHbiMU. [lepemeHHbIE U OOBSBIECHUS.
D¢ dextuBHoe nporpammupoBanue B KRL.

YeTBepThlii I€Hb

Wcnonb3oBanre (GyHKIMA yrNpaBieHHs] BBITOJHEHHUEM IMPOTPaMMBbI.
PabGora ¢ KoHTpoiulepoM Oojiee BBICOKOTO YpOBHs. MrToropas
aTTecTanus

Y JTaTh1 06ydennst 6yayT OnpeeseHbl P Habope IPYIIIHI Ha 06ydeHHe




2.4. PaGoune nmporpaMMBbl pa3zeiioB

Ne, Co;[epxcafme Hanvenosanme HanmenoBanue rpakTHYeCKuX Buner CPC
HalMCHOB JICKIIUN .
71abopaToOpHBIX PadboT 3aHATHI WM CEMUHAPOB (korm4ecTB
aHue (KOJIMYEeCTBO
(KOJIYECTBO YacoB) (KOJIYECTBO YacoB) 0 YacoB)
TEMBI YacoB)
1 2 3 4 5
11 B B O0630p mexanuku podora KUKA B
' (0,5)
19 3 3 0O0630p koHTpoIUTepa podora KR C4 3
' (0,5)
13 3 3 O0630p mynbTa ynpasieHnss KUKA 3
' SmartPAD (0,5)
1.4 — — bezomacuocts po6oros (0,5) —
Yrenue " HAHTEpHpETaIus
2.1 — — COOOIIICHUI KOHTpoOJUIepa poboTa —
(0.1)
29 3 3 Beibop u HacTpoiika pexuMa B
' pabotsi (0,15)
23 3 B Ilepemerniene OTHENBHBIX — OCEH B
' pobora (0,15)
2.4 — — Cucremsl koopmHar podora (0,15) —
[Tepemertienrie pobOTa B MUPOBOM
2.5 — — (mexapToBOif) cHUCTEME KOOpIUHAT —
(0,15)
26 [Nepemerienrie poboTa B cHCTEME
' koopmHat uHcrpymenta (0,15)
57 B B [Nepemerienrie poboTa B cHCTEMe B
' koopuHar 6a3bl (3arotoBkw) (0,15)
3.1 — — FOctuposka (0,2) —
3.2 — — Mertosip! toctrpoBkr podora (0,2) —
3.3 — — Harpyska (0,2) —
3.4 — — Harpysku Ha pobora (0,2) —
35 B B JlaHHble Harpy3kd HMHCTPYMEHTa 3
' (0.1)
36 B B JlononHuTeIbHAST  HArpy3Ka — Ha B
' pobora (0,1)
37 B KamubpoBka B B
' unctpymenta (0,4)
KaymbpoBka 6a3br
3.8 - (cucTema KoopaMHaT - -
saroroBku) (0,3)
3.9 B PexxumM BBoga B B B
' sxcmryararwro (0,1)
41 Bemonnenue 3aIrycKa
' urnpamsarmn (0,5)
4.2 B B Bei6op 1 3aryck nmporpamMm poboTa B
' (0.5)
Cosnarme Coznanue nporpaMMHBIX MOIYJEH
5.1 — TIPOrPaMMHBIX (0.5) —
moyaeit (2) ’




Hanﬁge’HOB COJII[ZELX[;?HEMG HammvenoBanue HanmenoBaHue nmpakTHYeCKUX Buner CPC
. (komecTEO 71abopaToOpHBIX PadboT 3aHSATHI WM CEMUHAPOB (KOJIHYeCTB
TOMLL uacos) (KOJIYECTBO YacoB) (KOJIYECTBO YacoB) 0 YacoB)

1 2 3 4 5
PenaktrpoBanue
59 B HPOrPaMMHBIX PCIIaKTI/ipOBaHI/Ie IIPOrPaMMHBIX B
Mozyeii (2) moxyieii (0,5)
53 B B ApxuBaiii U BOCCTAHOBJICHHUE B
' rporpamm pobora (0,5)
OrcnexvBanye MouduKaIHi
54 B B POTPaMMBbI u W3MCHEHUI B
' COCTOSIHMSI C TIOMOIIBIO  (paiina
xypHana (0,5)
Co3nmanmne HOBBIX
6.1 3 KOMAH. TBIDKEHHS! Coznanue HOBBIX KOMaH/T 3
(0,5) nerkenns (0,2)
Cosnanne
i)[?[mmlﬁlxl}n;;;oom}moro Cosnarme JIBDICHIH,
6.2 — 0 BpeMeHH KA OINTUMHU3UPOBAHHOTO TI0 BPEMEHHU —
(XBwDKenHe 1o ocH) 1ukia (Brkenwe 1o ock) (0,3)
(0.5)
6.3 B B N3menenne KoMaHIl JIBIDKCHUSI B
' (0.5)
[TporpammupoBanne
71 B JIBYDKEHUH C IIporpaMmupoBanye IBWKEHU C B
' pacro3HaBaHUEM pacro3HaBaHHeM CTOKHOBeHUH (1)
cronkHoBeHwi (1)
8.1 B B Beenenue B JIOTUYECKOE B
' nporpammuposanue (0,2)
[TporpammupoBanue I o
. pOrpaMMHUpPOBaHHE byHKIMI
e ((1())}”1;(111/11’1 OKUIARIA oxumanns (0,2)
IIporpamMmmupoBanvie
8.3 B TPOCTBIX I[porpammupoBanme TPOCTHIX B
' YHPABJISFOLIIX yrpasisonmx ¢ynkowii (0,3)
yrxumi (0,3)
8.4 B gmg f/[BeiI}II/IPfe IIporpammupoBanue byHKImi B
pacerosus (0,4) Bpemenn-paccrosams (0,3)
9.1 B B Pabora 3axBaTa c B
' KUKA.GripperTech (0,3)
9.2 B B [IporpammuipoBanue  3axBaTa C B
' KUKA.GripperTech (0,3)
9.3 B B Hactpoiika ~ KUKA.GripperTech B
' (0.2)
101 B B OrobpaxkeHne ©  MOIU(UKAIISL B
' 3HaueHwuit mepemeHHbIxX (0,5)
10.2 B B OroOpakeHne COCTOSHUS PoOOTa B
' (0.5)
11.1 — — Ypasnenne nanasivi B KRL (0,5) —

10




HaI/IJ;QG’H OB Coizpmafme Hanmenosanue HanmenoBanme npakTMYecKnuX Buner CPC
aHwe (KOJIMIECTBO 1ab0paTOPHBIX PabOT 3aHSITHI WK CEMHHAPOB (xonmmuecTB
TeMBI acoB) (KOJMMYECTBO YacoB) (KOIMYECTBO YacoB) 0 4acoB)

1 2 3 4 5
11.2 _ B Pabotra ¢ mpocteiMM  THIAMH B
' nanms (0,5)
Crpyxrypa "
12.1 _ OpraHu3auus Crpyktypa  u OpraHM3aLys] B
. nporpaMM  po6oToB | mporpamm podotos (0,3)
(0,5)
CrpyKTyprpOBaHHe
129 - H;ngaW p poGora CrpyKTypupOoBaHUe TporpamMm B
. (0,5) pooora (0,3)
12.3 _ Co3nanue 1 BbI30B Co3nanrie ¥ BBI3OB TOANPOrPAMM B
' nosmporpamm (1) (0,4)
13.1 _ _ [IporpaMmupoBaHue  YCIOBHBIX B
. oneparopos 1 Betseii (0,1)
13.2 - _ IIporpaMmmpoBane  MHCTPYKLMK }
' switch (0,1)
13.3 - EPII)IZIFEB 1) PORAHHE ITporpammuposane ruxios (0,1) -
[TporpammupoBanue .
B 9 IIporpammupoBanue GbyHKIMIA B
13.4 ((16y}H(5) S I — 0.1)
13.5 _ _ DYHKIMH 0)KUIAHNSL, 3aBUCALIUE OT j
. Bpement (0,1)
13.6 - j;.BHCﬂ;IHI:IIg z;vmamm, PYHKIMH OKNJGHH, SABACAIIIAC OT _
curnana (0,5) curnana (0.5)
Honrorosia [ToaroroBka K 3aIrycKy MmporpamMmel
14.1 — 3aITYCKY IIPOrpaMMEI _
(D ¢ TUIK (0,5)
Anarrraryst .
14.2 - urTepdeiica TTJIK Ananratma  wmHTepdeiica  TIIK B
(Cellsro) (1) (Cell.src) (0.5)

2.5. OueHka KauyecTBa OCBOEHHUS Mporpammbl ((opMbl aTTeCTalHH,
METOJIUYECKHE MaTepPHAaIIbI)
2.5.1. dopma UTOTOBOI aTTecTallu

HrtoroBas arrectamus nmpoBOAUTCS B (hOpMeE BBIMOTHEHUS KOMIUIEKCHOTO MPAKTHYECKOTO
3ananus (IIpunoxenue 1).

2.5.2. O1ieHOYHbBIE MaTEPHUAITBI
Kpurepuu onieHku ypoBHSI OCBO€HHUSI IPOTPAMMBI.

- MuHUManeHBIl  YpPOBEHb —

COOTBETCTBYET

OLICHKE

OICHOYHBIC U

«YAOBJICTBOPUTCIIBHO»

00s13aTeIbHBIN JJIL BCEX CJ'IyIJ_IaTCJ'ICI\/'I I10 3aBCPIICHUH OCBOCHHUS ITPOrpaMMbl O6y‘-IeHI/I}I.

- ba3oBelii ypoBeHB —

COOTBETCTBYET

OICHKE <«XOpOouIo»

MPEBLINICHUCM MHUHUMAJIBHBIX XapPAKTCPUCTHUK C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHIIUU.

U XapakTepusyercs

- IloBbIIEHHBI ypOBEHb — COOTBETCTBYET OLIEHKE «OTJIMYHO» U XapaKTepHu3yercs
MaKCHMaJIbHO BO3MOKHOU BBIPAXKEHHOCTBHIO KOMIIETEHIIUH, BaXKEH KaK KaUECTBEHHBIN OPUEHTHUD AJIS
CaMOCOBEPILICHCTBOBAHMSL.
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OneHka «3a4TeHO» COOTBETCTBYET OJJHOMY U3 YpPOBHEH CPOPMUPOBAHHOCTH KOMIETECHIIUM:
MHUHHUMAJIbHBINA, 0a30BbIi, OBBIIICHHBI.

OneHka «He 3a4TeHO0Y» CTAaBUTCS CIYIIATENI0, UMEIOLEMY CYIIECTBEHHbIE TPOOEIbl B 3HAHUU
OCHOBHOTO MaTepuayia Mo MmporpaMme, a TaKXkKe JOMYCTUBIIEMY MPUHIUMHAIBHBIC OMIMOKH TPU
U3JI0’)KEHUU MaTepuana.

2.5.3. Metoanueckre MaTepralibl:

1. [lonoxkxenue 00  WMTOroBOMl  arTecTalMM  CiylIaTeided MO  JOMOJHUTEIbHBIM
npoecCHOHANLHBIM MporpaMMaM B HerocynapcTBeHHOM 4aCTHOM 00pa30BaTEIbHOM YUPEKICHUN
BhICIIETO oOpa3zoBanus «Texundyeckuid yauBepcuteT Y1 MKy

2. [Tonoxenne 0  mopsAKe  pa3pabOTKM W YTBEPXKACHHUS  JOMOJHUTEIBHBIX
npodeccuoranbHbIX porpaMm B HHOY BO «TY YI'MK».

3. [Tonoxenne 00 OpraHW3alMi W OCYIICCTBICHUU OOpa30BATEIBHON IEATEILHOCTH TIO
JOTIOJTHUTEILHBIM podeccronanbHbM nporpammam B HHOY BO «TY YI'MKp.

3. OPTAHMBALNMOHHO-NIEJAI'OI'HYECKHUE YCJIIOBUA PEAJIM3ALIUU
IHPOI'PAMMUBI

3.1. MarepuanbHO-TEXHUUECKHUE YCIOBUS

HaumeHnoBanue
Bun HaumenoBanue 060pyaoBaHus,
CIIELIMATU3UPOBAHHBIX .
" 3aHATHI MpOrpaMMHOTO o0ecreueHus
y4eOHBIX TOMEIICHHA
MynbTumMeauitHoe o0opyoBaHue,
KOMIIBIOTEPBI.
KommrsroTe C CTAHOBJICHHBIM
JlabopaTopus ACY P Y
nporpaMMHbIM  obecnieueHuem 110
TexHuueckoro IIpakTnueckue 3aHsATHS - . .
nsepcurera YIMK Siemens Simatic TIA Portal v 15 u
v KUKA.WorkVisual.
VY4ebHbIl CTEHJ] C KOHTPOJUIEPOM
S7-1200 u po6orom KUKA.

3.2. YueOHO-MeToIMueCKOe U HH(POpMAITMOHHOE 00eCTICUeHHE

1. Kucenbuukos, A. 1O. IIporpammuposanue [ITK Siemens u IITK Vipa B nporpaMMHbIX
naketax Step7, WIinCC u PCS7: yueOno-meToauueckoe nocobue / A. 0. Kucenbuukos, I1. 1O.
Xynsakos, A. FO. Kepebuukos; [Hayunslif pegaktop H. A. AkudneBa] ; MunuctepcTBo o6pa3zoBaHus
u Hayku Poccuiickoit ®@enepanuu, Ypanbckuil (enepanbHblii yHuBepcutrer. — ExaTepuHOypr:
N3narenscTBo Ypansckoro yausepcurera, 2016. — 83, [1] c. — ISBN 978-5-7996-1816-2.

3.3. Kanpossle ycioBus
KanpoBoe obecrieuenue nporpaMMbl OCYIIECTBIISIIOT MPAKTUKU, UMEIOIINE OIBIT B 001acTH
aBTOMATHU3alMH TEXHOJIOITMYECKHUX MPOLIECCOB U IPOU3BOCTB.

4. PYKOBOJIUTEJIb U COCTABUTEJIN ITPOI'PAMMBbI

PykoBonutens mnporpammbl:  Cumoukosa FOnua Paugoena, Beoyluil CHEUUAIUCT
yIpaBJIeHUS JIOMOJHUTENBHOTO mpodeccruonansHoro obpazosanus HUOY BO «Texnuueckuit
yHuBepcuteT Y1 MK».

CocraButens nporpammbl: Xyosakoe Ilasen FOpvesuu, 3aBemyrommii kadeapoil MeXaHuKu U

aBTOMATH3ALMK TEXHOJOrM4eckux mporeccoB U npousBoAactB HUOY BO «TexHuueckuii yHUBEpCUTET
YI'MK», kanmuaar Gu3nko-MaTeMaTHYeCKUX HayK.
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[Tpunoxenue 1
KommniekcHoe npakTuyeckoe 3ajiaHnue
1. B cooTBeTCTBUU CO CTPYKTYPOH M ONUCAHUEM aITOpUTMa pa3padoTaTh epeueHb CUTHAJIOB
B TaOJINYHOM BMJIE C yKa3aHUEM THUIIa CUTHAJIA U Juana3oHa 3HaueHuil. [Ipumep nepeuns npuseneH

B TaOnuie 1.

Tabnuma 1 — [IpuMep nepeyuHs CUrHaIoB

Ne | HaumenoBaHue curnaia Tun curnana Jnana3on [Ipumeuanue
4-20MA
1 | YpoBeHns Boxb! B Oake Al
P 5-5,5m
Konuesoit BBIKJIKOYATEIb
2 4 DI =24B
OTKPBITHSI IPUBO/IA 33JIBUKKHU

2. Pazpabotath ucxoaubiii kog Ha ST (SCL mns Siemens) ciemyromux OJIOKOB aaropurMa
perynupoBaHusi: OJIOK IMHAMUYECKON aBTOOAIAHCHPOBKH, OJIOK HHTErPAIbHOTO 33JaTYHKA.

3. Peanu3oBaTh anroputM Ha OJHOM M3 S3BIKOB MPOrPAMMHPOBAHHS B JIFOOOH M3 yIOOHBIX
cpen nporpammupoBanus [1JIK.

MeToauueckne YKa3daHud K BBIMOJHCHHUIO 3aJaHU S

1. Omnucanue perymnsTopa

B nanHOM 3amaHuu paboTe paccMaTpuBaeTCs B KQUeCTBE MPUMeEpa PEryisTop TeMIepaTypbl
macia Ha cma3ky (PTMC) MMAV40DTO001 (cumBoibHOE 0003HaUYE€HHE KOHTYpA PETYJIUPOBAHMUS).
CtpyKkTypHasi cxema peryistopa npeicTaBieHa Ha pucyHke 1. [lepeueHp ycnoBHBIX 0003HaueHUe
npuBezieH B Tabnuue 2.

PTMC mnpeana3znaueH sl TONJAEpKAHHUS 3aJaHHON TeMIlepaTyphl Macia Ha CMasKy
HNOJIINITHUKOB TYpOMHBI 32 MaclIOOXJIQAUTENISIMU MTyTeM BO3JEHCTBUS Ha PEryIMPYIOLIUH KiarnaH
(PK) Ha oTBOZIE OXJTaXkaromiel BoAbl OT Maciooxiaguteneit Typounsl (MPCB70AAS801).

Ha PTMC, peanuzoBanHblii Ha [I/[-anropuTme, NOCTYNarOT YCPEOHEHHBI CUTHAN IIO
TeMmneparype Macia Ha cMmaszky noamunHukoB (MMAV40FT301), nponuddepenumpoBaHHblii
CUTHAJI OTpULIATeNbHON 00paTHOM cBsi3u 1o nojoxeHuto PK Ha oTBone oxmnakmaromieil BOIbI OT
macnooxianurenei Typounsl (MPCB70AA801) u curHai ot py4yHOro 3a/laT4MKa.
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Tabnuma 2 — [epedeHs yCIIOBHBIX 0003HAYCHUN KOHTYpa PETYITHPOBAHUS

Ob6o03HayeHne

HanmeHoBaHue

nno

H[5|=

;|

<
— 12|

EPY
ML
O[M[B]A

-\

JilS

Cb

I1JI - mpeoOpa3oBaTeb C BEIXOJAOM B BHJIC CKBaXKHOCTH MUMITYJIBCOB
Juddepenimarop

CpaBHeHHE C yCTaBKOI Ha MOBBILLIEHUE ITapamMeTpa

CpaBHeHHE C YCTaBKOI Ha MOHIKEHNE TapaMeTpa

Cymmarop

HuTerpupyromuii 3a1aT4uk

Bbiokx py4HOro ynpasieHHUs peryiasTopa ¢ UMITYJIbCHBIM BBIXOJIOM
ckBaxHOCTH: YII - ykazaTenb NOJIOXKEHHS UCIIOIHUTEIBHOTO MEXaHU3Ma,

29 ¢¢

A, ]I - monoxkeHue repexitouarelis pexxnma “Apromar”’, “/ucrannuys’;
M, b - oprasbl py4HOT0 YIpaBICHUS UCIIOJTHUTEILHBIM MEXaHU3MOM
“MeHblIe”, “OoJpie”

[Iepexirodaresnp aHaJIOrOBOIO CUTHAIA.
Ha Bcex cxemax noka3aHo IOJIOKEHUE IIepeKIItouaTess Ipy HAIMIUU
YIPaBJISIIONIETO CUTHAJIA

Jlunamuudeckast aBToOaIlaHCUPOBKaA

Cratnueckasi aBTOOaIaHCHPOBKA

VYeunurens MOIHOCTY AJIs1 YIIPaBIEHUs IPUBOJOM PEryJIUPYIOLIETO
opraHa peryJsiTopa
JlaTuuk MonoKeHUsI UCIOTHUTEIBLHOTO MEXaHu3Ma

[TapameTp

Jlornueckuii 3nmement “”°

Jlornueckuii a3nement “NUJIN”

HenunenHrblil 3i1eMeHT

AHaIOroBBINA CUTrHAJI

JMCKpeTHBI CUTHAI

brox BeIgeneHus MaKCHuMyMa

Perynupyromuii knamnan

Curnanmmszamus Ha I1TK
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TemnepaTypa macna Ha
CMa3Ky NOALINNHUKOB
MMAV40FT301

Y.y
MH3 |+
>
M| B 2
Tmc > T3an
a
| na
|
| : s
o -
T
| | |
| : Agap. |
: | @ oTkas :
| : | |
| —— = |
&
: T o | gl
I |
| LA Vs N S L PBIM[BE[A]- -
- > |
: Lo _____ __
- - ___ >
MonHoe oTkpbiTHe PK (BbiNnonHseTcA >P>
B yCnoBusax Br10KMPOBOK TYPOUHbI)

MPCB70AA801
Perynupyrowmin knanaH Ha 0TBOAE OxJiaxaatoLen
BOAbI OT Macnooxnaautenen TypbuHbl

Pucynok 1 — AropuTm aBTOMaTH4YeCKOTo perynupoBaHus. Perynstop TemnepaTypsl Macia Ha
cmaszky (PTMC)

IIpenycmorpen nepeBox PTMC B pexuM «/luctanuus» npy NOBBILIEHUH TEMIIEPATYpPbI

Macjia BBIIIE 33JaHHOTO 3HAYEHUs C BKJIIOYEHUEM JMHAMHUYECKOro aBTOOajaHca M IOJHOE
otkpeiTue PK (OTKpbITHE BHIOIHSAETCS B alTOPUTMAaX OJIOKUPOBOK TYpOUHBI).
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[Ipn HenOCTOBEpPHOCTH CUTHAla MO TemIepaType Macia Ha CMasKy, cpadaTblBaHUU
«ctropoxka» unn HeucnpaBHocT PO PTMC nepeBonutcs B pexuM «JlucTaHius» C BblIayei
TexHoJorndyeckoro curiasia Ha APM oneparopa «PTMC aBapuitHO OTKITIOUEHY.

[Tocne ¢opmanu3anuu MepeyHs: CHUTHAIOB, pa3padOTKy alropuUTMa CJleayeT HadaTb C
0JIoKa pydYHOro ympaBieHHS. Perymupyromui kiamaH paccmatpuBaeM kak MDOO ¢ aByms
JUCKPETHBIMU CUTHAIAMH YIIPABICHUS «OOJBIIE» U «MEHBIIICY.

®daxtuuecku 010k BPY npencrasnser u3 cedst NO3UIMOHEP C BO3MOXKHOCTBIO [TEPEeBO/Ia B
py4YHOE yIpaBJICHUE.

B kauectBe perynstopa MOXKHO MCHOJb30BaTh TUNOBOW I/ perymsarop ¢ aHamoroBbim
BBIXOJIOM, HO TIPH 3TOM CYMMATOp BBIHOCUTCS W3 PEryJjsiTopa I MOJYyYeHUs] CUTHaja
paccoriacoBaHusl.

JIMckpeTHas JIoruKa Jenaetcs Ha Jr0oM u3 s36ikoB (LAD wiu FBD).

Pa6ota odopmisieTcs B BUie TEKCTOBOTO JOKYMEHTA, COJEPIKAIIETO OMMCAHUE U SKPAHHOE
N300paKeHNE aIrOPUTMOB.
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