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1.IEJIA Y 3AJJAYM IMCOUATIIVHBI

Henpto  maucuumimabl  «OCHOBBI ~ IPOEKTHUPOBAHUS ~ POOOTOTEXHHKH  JUIsI  TOPHOM
IIPOMBIIUIEHHOCTHY SIBJISIETCS IPUOOPETEHUE CTYACHTaMHU 3HAHUM O IPUHLMUIY pabOThl, OCHOBAM
MPOEKTUPOBAHMUSI U BBIOOPY POOOTEXHHUYECKUX YCTPOMCTB MJiI KOMIUIEKCHOW aBTOMATHU3aLMHU
TOPHOTI'O IPOU3BOACTBA.
3amayaMy  JUCHMUIUIMHBL SBJseTCS (OPMUPOBAHME 3HAHMM W YMEHUH, HEOOXOIMMBIX
OakajaBpaM B TpPYJAOBOH JEATEIbHOCTH IIPpU IPOEKTUPOBAHMU CHUCTEM AaBTOMAaTHU3alLUU
NPEANPUATUNA TOPHOU IPOMBILIIIEHHOCTH C IPUMEHEHUEM POOOTOTEXHUUYECKUX KOMIIJIEKC OB!
— TMOJlydyeHHE 3HAaHUKW O pOOOTOTEXHHMKE U HABBIKOB BHIOOpa THMAa poOOoTa HU HX
HAaCTPaHBaEMBbIX I1apAMETPOB I IPUMEHEHHUS B TOPHOM IIPOMBIIIEHHOCTH;

— o0yueHue NPaKTUYECKUM HaBbIKaM IIPOEKTUPOBAHUS u DKCIIyaTaluu
pOOOTOTEXHUYECKUX  YCTPOMCTB, B TOM UHCJIE€ OCHOBaM IIpOrpaMMHPOBAHMUS
IIPOMBIIUIEHHBIX POOOTOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII BO

Huctunnmna «OCHOBBI TPOEKTUPOBAHUA POOOTOTEXHUKU MJiE TOPHON MPOMBIIUICEHHOCTHY
OTHOCUTCSI K dYacTH, (OpPMHUPYEeMOH YyYacCTHHKaMH OOpa30BaTCIIbHBIX OTHOIICHWW, OCHOBHOM
npodeCCHOHAIBHOW ~ 00pa30BaTeNbHOM  MpOTrpaMMBbl 10  HampaBiieHuto noaroroBku  15.03.04
«ABTOMAaTH3allds TEXHOJIOTHYECKUX TIPOIECCOB U  TMPOM3BOACTBY  HANPaBICHHOCTh (TIPOQHIIB)
«ABTOMaTH3allMs TEXHOJOTHYECKHX TMPOIECCOB M TMPOM3BOACTB B TOPHOM MPOMBILIUIEHHOCTH» H
u3ydaercs B 6 cemectpe.

[IpeniecTByomUMU KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs quciumminHa « OCHOBBI
MIPOSKTUPOBAHMS POOOTOTEXHHUKH JIJISI TOPHOM MPOMBITINIEHHOCTHY, SIBJISIFOTCS . « T eXHHUECKUEe N3MEPCHHS
U npubops», «CTalMOHapHbIE YCTAHOBKU M THAPOITHEBMOIPHUBO/] TOPHBIX MamnHy», «TexHomornyeckue
MIPOIIECChI ABTOMATU3UPOBAHHBIX IPOU3BOJCTB B TOPHOM Jieiie», «[ OpHbIE MallMHBI U 000PYIOBAHHEY,
«OCHOBBI 371eKTponpuBoaay, «I[IporpaMmupoBaHue U aarOPUTMHUBALIHS.

Juctumuimaa «OCHOBBI TIPOSKTUPOBAHUS POOOTOTEXHUKH JJII TOPHOH TMPOMBIIUICHHOCTHY
SIBJIIETCS. OCHOBOIIONATAIONIEH M3y4YeHHs CISAYIOUINX AMCIUIUINH: «ABTOMATH3AIMS TEXHOJIOTHYECKUX
MIPOIIECCOB HA TOPHBIX MPEIIPHUITHIX», «ABTOMATH3UPOBAHHBIC CUCTEMBI OTICPATUBHO-IHUCIIETICPCKOTO
yIPaBJICHUS TOPHBIX MPEATPHUITHI.

OCOOCHHOCTBIO JTUCHHIUIMHBI SIBIISIETCSI TIIYOOKOE€ PAacCMOTPEHHE COBPEMEHHBIX MOIXOI0B K
METOJIaM U cpeacTBaM (GOPMHUPOBAHUS OMTUCAHUS TOKYMEHTAILIUU IS CO3JJaHMs CUCTEM aBTOMAaTH3aIluU U
VIIpaBJICHUS] TEXHOJOTHYECKHUMH IPOIECCAMHU, KOTOPBIE ONPEACISIIOT YCTOHYNBOE (PYHKIIMOHUPOBAHHE
MPEeaNPUATHI MUHEPATIbHO-CHIPhEBOT0 KOMILIEKCA.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHMS OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

[Tponiecc wm3yueHust AUCHUIUIUHBI «OCHOBBI NPOEKTHPOBAHUS POOOTOTEXHUKU JUI TOPHOM
MIPOMBIIIJIEHHOCTH» HaIpaBJieH Ha (POPMUPOBAHUE CIIEAYIOIINX KOMIIETEHIIUMI:

®opmMupyeMble KOMITETEHINT
K Koa n HanMeHOBaHHe HHIMKATOPA

Conepixanne on JAOCTHIKEHHS] KOMIIETeHIINI

KOMIeTeHIHH KOMIEeTeHI[UH
Crniocoben [TKC-2. [IKC-2.2. 3naer npuHIMNIBI pabOTHl TEXHOJOTUYECKOTO H
aHaJIM3UPOBAThH BCIIOMOTATeNILHOTO 000pYyI0BaHUsI B TOPHONOOBIBaIOIIEH U
TEXHOJIOTUIECKHE nepepadaThIBAIONICH OTpaciIn
IIPOIIECCHI C IIETIbI0




®opmupyeMble KOMIIETEHIIUH

Koa u HauMeHoBaHMe HHIXKaATOpa

Conepxanne Kox AOCTHKEHHUSI KOMIIETEHIIH U

KOMIIeTEeHIIUH KOMIIETeHIIH U
pa3paboTKu
ABTOMAaTU3UPOBAHHOU
CUCTEMBI YIIPaBJICHUS
Crniocoben ITKC-3. ITKC-3.2. 3HaeT mMpoeKTHO-KOHCTPYKTOPCKHUE OCOOCHHOCTH
pa3pabarbIBaTh CPEICTB aBTOMAaTHU3alMi, B TOM YHUCIIE CPEACTB MU3MEPEHHUS,
OTJI€TIbHBIE Pa3/eIibl JIOKAJbHBIX  MPOMBIIUICHHBIX  CETE€H, IPOMBIIUICHHBIX
IIPOEKTA KOHTPOJIJIEPOB, HCIIOJTHUTEIIbHBIX MEXaHU3MOB, u
aBTOMAaTU3UPOBAHHON MIPUHIIMITBI KX BbIOOpa
CHUCTEMBI YITPABJIECHUS [IKC-3.7. Brnaneer HaBbIKaMU MCIIOJIb30BAHUS MMPUKIIATHBIX
TEXHOJIOTHYECKUM MPOrPaMMHBIX CpPEICTB MpPU MPOEKTUPOBAHUU CHUCTEM
IIPOLIECCOM aBTOMATHU3HPOBAHHOTO YIIPAaBJIEHUS, B TOM UHUCIE C

IPUMEHEHUEM COBPEMEHHBIX LHU(POBBIX  TEXHOJIOTHM;
HAaBBIKAMHU HACTPOMKH OIEPALMOHHBIX CUCTEM IS PEILEHUS
[IPAaKTHUYECKUX 3a1a4

4. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHBbI

4.1. O0beM IUCHUIIMHBI U BU/IbI y4eOHOH padoThl
O6mas TpyA0EMKOCTh Y4eOHOM NUCHUIUIMHBI COCTaBIsIeT 4 3a4€THRIX equHUIIbI, 144 ak. yaca.

AK. 4acsblI 110
Bua y4eOHoii padoThI Bceero ak. yacos ceMecTpam
6

AynuTopHasi paboTra, B TOM 4HcJIe: 51 51
Jlextum (JI) 17 17
JlaGopatopusble padotsl (JIP) 34 34
CamocrosTeabHas padora crynentos (CPC), B Tom 93 93
4yHciie:
IToaroroBka K JEKIUIM 7 7
[TonroToBka K 1a00paTopHBIM paboTam 20 20
AnanuTtnueckuil ”HGOpMaAIIMOHHBIHN MOMCK 18 18
Pedepar 12 12
Pabora B 6ubaroTeke 18 18
[TonroroBka nqudd. 3auery 18 18
IIpomexyTounas arrectanus — audd. 3auet (J13) 3 A3
OO01asi Tpy10eMKOCTh 1M CHUILIHHbBI

aK. yac. 144 144

3a4. el. 4 4

4.2. ConepxaHue TMCHMILIUHBI

Y4eOHBIM IIJIaHOM MpeaAyCMOTPCHBI: JICKIIUH, J'Ia60paTOpHLIC pa60TBI n CaMOCTOATCIIbHAA pa60Ta.




4.2.1. Pa3neynl AMCHUILIMHELI M1 BUALI 3aHATHI
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Pazgen 1 Beenenune. HazHaueHnue pasaena IUCUUTIIINHE
B aBTOMaTHU3allMy IPOU3BOJACTBEHHBIX IPOLIECCOB U 8 1 - - 7
CMEXXHBIX OTpaciieil MPOMBIIIJIEHHOCTH
Paznen 2 YcTpoiicTBO pOOOTOB 1 MAaHUITYJIITOPOB 56 12 - 4 40
Pasnen 3 [IporpaMmupoBaHu€e MPOMBILIIEHHBIX
56 2 - 30 24
po6oTOB
Paznen 4 [IpuMenenne poOGOTOB U MaHUITYJISITOPOB 24 2 - - 22
Hroro: 144 17 - 34 93
4.2.2.Coaep:xanue pa3iejoB IHCHUILITUHBI
HaumenoBanue
Ne . Tpynoemkoctb
pa3nena Conep:xaHue JIEKUMOHHBIX 3aAHATUH
n/n B aK. yacax
JAUCIUIIINHDBI
1 | Ha3naueHnmue HUctopuss pa3Butus poOOTOTEXHUKU. DBOJIIOIHUS
POOOTOTEXHUKH | TOHATHUS PoOOT. BHibl MPOMBIIIEHHBIX POOOTOB M UX
B CBsI3b C THOKMMHU TIPOU3BOJICTBEHHBIMH CUCTEMaMH.
apromaTrm3anmun | Knaccudukamus pobotoB. Ilokonenuss poOOTOB.
NMPOU3BOACTBEHH | DKOHOMHYECKOE u COIIMATbHOE 3HAYCHUE
bIX MIPOLECCOB po6oroTrexHuku. COBpEeMEHHBIE TEXHOJIOTUH B 1
TOpHOIi 1 pOOOTOTEXHUKE.
CMEKHBIX
oTpacJeu
NMPOMBILIJICHHOC
™
2 | YerpoiicTBO Mobuabhble podorbl. Kinaccudukanus. OcHOBHBIE
po6oTOB N THUIIBI IIACCU MOOMJIBHBIX POOOTOB.
MAHUNYJATOPOB | MaHumyJsinuoHHbIe POOOTHI. TUIIOBBIE KOHCTPYKLIHHU
MaHHUITYJISITOPOB. MaHumyIsSIuoOHHbIC CHUCTEMBI
MPOMBIIIJICHHBIX POOOTOB. MexaHHKa MaHHITYJISTOPOB.
[TonsiTus w onpeneneHus. 3BE€HbS W COUYJICHEHMS.
Crenenu cBOOOIBI U CTEMEHU TMOJABHKHOCTU. THITBI 12
COYJICHEHHS. Kunemartuka MHOT03BEHBEBBIX

MaHUIYIATOPOB. 1loHATHE O pacueTe MaHUITYIATOPOB Ha
TOYHOCTb M KECTKOCTb. BBIOOpD KOMIIOHOBOYHBIX CXEM
MaHHUITYJISATOPOB. baszoseie KOHCTPYKLUU
MaHHUITYJISTOPOB, UCIIOJIB3YEMBIX TP KOHCTPYUPOBAHUMU.

KoHCTpykliMss M TEXHMYECKHE  XapaKTEpUCTUKU
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n/n

HaunMmeHoBaHHue
pasaenaa
JTUCIHHUIINHBI

Coz[epmalme JeKIUOHHBIX 3aHSITHI

TpynoemkocTs
B aK. yacax

HCIIOJIHUTEJIBHBIX MEXAHU3MOB U TPAHCIIOPTHBIX CUCTEM.
MaHumyIsIuoHHBIE  YCTPOHCTBA pPOOOTOB. 3axXBaTHbBIC
ycrpoiictBa. Knaccudukanus. TumoBbsle KOHCTPYKIIUU
MEXaHUYECKUX,  ITHEBMAaTUYECKUX,  MAarHUTHBIX H
3JEKTPOMArHUTHBIX 3aXBaTHBIX YCTPOMCTB.
OnHOCTOPOHHME U MHOTOCTOPOHHUE 3aXBaThI.
IIpuBoabI U cUCTeMBbI yHpaBjeHUus Po00TOB Turbl
MPUBOJOB MPOMBIIIIEHHBIX poOOTOB.
CpaBHUTENBHBIN aHaiau3 ITHEBMATUYECKOTO,
TUAPABIMYECKOTO W BJIEKTPUYECKOTrO  MPUBOAA.
OCHOBHBIE 2JIEMEHTHI, BXOJSIINE B COCTaB IIPUBOJOB.
KoHcTpykTUBHBIE 0COOEHHOCTH MIPUBOJIOB
pa3auuHbIX TUHOB. CXEeMbl yIpPaBIECHUS CKOPOCTBHIO
JBMJKEHHUS BBIXOJIHOI'O 3BEHA MAHUIIYJISITOpa C
MMHEBMAaTHYECKUM TNpuUBOAOM. CXeMbl YINpaBJIEHUS
TUIPaBINYECKUMU poboTamu u HacocaMu
MOCTOSSHHOM M TEPEMEHHOW IPOU3BOAUTEIBHOCTH.
[IpenmymiectBa W HENOCTATKU  3JIEKTPONPHUBOAA.
KoHnctpykTHBHBIE 0COOEHHOCTHU po6oToB c
3JIEKTPOINpUBOIOM. JiekTponpuBoa I[P Ha ocHoBe
JIBUTATEJIEN MOCTOSIHHOTO ToKa. [llaroBsie nBurarenu.
KomOunupoBanubeii npuBoa IIP. PasHoBuaHOCTH
KOMOWHUPOBAaHHBIX IIPUBOJIOB. OcobeHnHocTu
YIPaBJIEHUS U PEryJIMPOBAaHUS CKOPOCTH JBUKEHUS
WCTIOJIHUTEIBHBIX MOJAYJIEH B KOMOWHHPOBAHHBIX
MpUBOAAX

Jatunku oOpaTHOM CBSI3U MPOMBIIUIEHHBIX POOOTOB!
JTATYUKHU CKOPOCTH U TTOJIOKEHHUS.

Cucrembl NPOrpaMMHOIO YINpaBJieHUS PoOOOTOB.
[ukioBoe, MO3UIMOHHOE, KOHTYPHOE YIIPaBJICHUS.
YpoBHU aJanTanuu. [TpuHIIMO IIOCTPOCHUS
MPOrpaMMHOI0 OOECHEeYeHHUs] CHUCTEM YHpaBICHUS
aJlallTUBHBIX POOOTOB. JIMCTAaHIIMOHHO YIpaBiisieMbIe
pOOOTHI U MAHUTTYJIATOPHI.

Cucrembl 04yBCTBJIeHHSI PpOOOTOB M TEeXHUYECKOI0
3peHus JlokanmoHHsle, TaKTUJIbHBIE,
CHJIOMETPUUYECKUE CHUCTEMbl OUYBCTBJICHUS POOOTOB.
Nx mpuHmun paboThl M TEXHUYECKas pean3aiius.
Buawsl, npuHIUOBI TOCTpOSHUS, (HYHKIIMOHAJIBHBIC
CXEMBbI, IPUMEHEHUE CUCTEM TEXHUYECKOTO 3pEHUS.

IIporpammuposa
HUE
NPOMBIIIJIEHHBbIX
po6oToB

Oco0eHHOCTH $SI3BIKOB MPOTPAMMHPOBAHUS. SI3BIKE
Melfa-BASIC V.

CpenctBa  NpOrpaMMHUPOBAHHUSA  MPOMBIILIEHHBIX
po6oroB. OO630p cHCTEeM  IPOrPaMMHUPOBAHUS
MPOMBIIIICHHBIX POOOTOB Ha mpumepe RTToolBox
CIROS Studio u DigiMetrix Robotics Library for
Mitsubishi Virtual Instruments (VIs).

IIpumenenue
po0OTOB M

HpI/IMCHCHI/Ie pO60TOTCXHI/I‘{CCKI/IX CUCTEM npu
O6CJ'IY)KI/IB3HI/II/I OCHOBHBIX u BCIIOMOT'aTCJIbHBIX

6




HaumenoBanne
Ne . TpynoemkocTs
paszaena Conepkanune JeKIHOHHBIX 3AHATHI
n/n B aK. yacax
AUCIIUIIJINHBI
MAHMIIYJSTOPOB | IPOLIECCOB  TOPHOTO  MPOM3BOJACTBA. TeXHUKO-
SKOHOMHUYECKOE 000CHOBaHUE u MIpPUMEPHI
MIPUMEHEHHS] POOOTOB 1 MAHUITYJISITOPOB.
Hroro: 17
4.2.4. J1abopaTopHble padoThI
Ne TpyaoemMkocTb
Paszpnennl TemaTnka 1a00paTopHBIX padoT
n/n B aK. yacax
Paznen 2 |U3ydenwne yCTpOUCTBa u OCHOB BU3YaAJIBbHOT'O
1 MPOrpaMMHUPOBaHUSI MOOMJIBHOTO poboTa Ha mpumepe ROBO 2
X
9 Paznmen 2 |M3ydeHue ycTpoWcTBa MaHHUITYJISIIIMOHHBIX MPOMBIILICHHBIX 2
po6otoB Ha npumepe Mitsubishi RV-3SDB
Paznen 3 |M3ydeHue cucTeMbl MPOTPaAaMMHOTO yIPaBICHUS MOOHIBHOTO
3 4
po6ora Ha npumepe Robo-PICA
4 Paznen 3 |M3yuenue cucremsl UITY po6ora Mitsubishi RV-3SDB 4
5 Paznen 3 |[IporpammupoBaHue CPEICTB OUYBCTBICHHUS MOOUIIBHOTO 4
po6orta Robo-PICA
6 Paznen 3 |IIporpammupoBanue asukenust poobora Robo-PICA 4
7 Pasznen 3 |JIBmrkenust MoOuabHOro podora Robo-PICA mo 3ananHoM 4
TPACKTOPUU
8 Pasnen 3 |U3ydenue nporpammuposanus 1P Mitsubishi RV-3SDB na 4
s3pike Melfa-BASIC V
Pasnen 3 |IIporpammuposanue ITP Mitsubishi RV-3SDB B cpene
9 6
RTToolBox
HToro: 34

4.2.5. Kypcosbie padoThI (IPOEKTHI)
KypcoBbie paboTh! (IPOEKThI) HE TPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

B xozne o0yueHus mpuMeHsoTCs:

JlekuuM, KOTOpBIE SIBISIFOTCSI OJTHUM M3 BOKHEHUIINX BHUJIOB YYEOHBIX 3aHITHI M COCTABISIOT OCHOBY
TEOPETUYECKOH MOAroTOBKU oOydaroumxcs. Llenn IeKIMOHHBIX 3aHATHH:

-IaTh CUCTEMaTH3WPOBAHHBIC HAy4YHbIE 3HAHUS TI0 UCHHUIUIMHE, aKIEHTHPOBaTh BHUMAHHE Ha
HanboJsee CI0XKHBIX BOIPOCAX TUCHUILINHB;

-CTUMYJIIPOBATh AKTUBHYIO TIO3HABATENIBHYIO JIATEIHFHOCTh  OOYYaIOIIMXCs, CIIOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBIIICHUSL.

JlaboparopHbie pa6oThl. [{enm 1abopaTopHbIX 3aHITHIA:

-yIIIyOUTh W 3aKPENUTh 3HAaHWSA, MOJTYYEHHBIE Ha JIEKIUAX M B MPOIECCE CaMOCTOATENbHONW padoThI
00y4JaroLMXCsl ¢ yueOHOM M HayYHOM JTUTepaTypoii;

['maBHBIM coJiepyKaHMEM 3TOTO BHIA YUEOHBIX 3aHATHI SBISETCS paboTa KaKIOro 00ydaromerocs mo
OBJTQJICHHIO TIPAKTUYIECKIMH YMEHUSIMH F HaBBIKAMU TIPO(eCCHOHATTBHON IESITETbHOCTH.

Koncyabranum (Tekymias KOHCyJbTalMs, HakaHyHe aud¢. 3auera) sBIseTcs OOHOM M3 (opm
PYKOBOJICTBA Y4e€OHOM paboOTOM OOYYaromUXCS M OKa3aHUS UM TIOMOIIM B CaMOCTOSITEIBHOM HW3YYECHUH
Marepuaia AUCUUIUIMHBL, B JUKBUAAMH UMEIOIIUXCS MPOOEIOB B 3HAHMSX, 3aJJOJDKEHHOCTEH MO TEKYLIUM
3aHSATHUSM, B TIOJTOTOBKE MMCBMEHHBIX paboT (IIPOEKTOB).



Tekymime KOHCYNbTallMM MPOBOJATCS MpenojaBaTeieM, BEAYIIMM 3aHATHS B Yy4eOHOH rpymme,
Hay4YHBIM PYKOBOJMTEIEM U HOCAT KaK MHAWBUYaIbHBIN, TAK U IPYIIIOBOU XapaKTep.

CamocrosiTeJibHasi padoTa 00y4yarolIMXCsl HanpaBjcHA Ha YIIyOJIGHWE M 3aKpeIUICHHE 3HAHWH,
MOJYYCHHBIX Ha JICKIUAX W JPYIUX 3aHATHAX, BblpaGOTKy HaBBIKOB CaMOCTOATCIIBHOI'O AKTHBHOI'O
MPUOOPETEHUs] HOBBIX, JONOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIMM YYeOHBIM 3aHATHSIM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA JJISI TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTN,

IPOMEXYTOYHOM ATTECTAIIMHA IO UTOI'AM OCBOEHUS JUCIUATLIMHBI

6.1. Quenounvie cpeocmea 0nsa camocmoamenvHoil padomsl u MeKyuiezo KOHmMpOos
ycnesaemocmu

Pa3znes 1. HaznayeHnune po0OTOTEeXHUKH B ABTOMATH3AIMU NIPOU3BOICTBEHHBIX MIPOI[ECCOB FOPHOH U
CMEKHBIX 0TPacJieil NPOMBIILICHHOCTH
1. Yrto moHuMaeTcs rnoj noHsATHEM poOOTOTEXHHUKA U KOT/Ia 3TO MOHSTHE MOSIBUIIOCH?
2. Kakue BubI poOOTOB CYIIECTBYIOT?
3. Ilo xakomMy mpHU3HAKY BBIACISIOTCS MOKOJICHUS pOOOTOB?
4. OxapakTepu3yuTe MECTO MPOMBIIUICHHOT0O po00Ta B COBPEMEHHOM IPOU3BOACTBEHHOM
mporecce.
5. Kakue comnuaibHO-35KOHOMHYECKHE MPOOJIEMBbl pEIIalOTCd BHEAPEHUEM MPOMBIIUIEHHBIX
poOOTOR?
6.

Pa3zgen 2. YceTpoiicTBO pOOOTOB 1 MAHHUILYJIAATOPOB

[TpuBenute onpeaeneHuss MaHUITYJISITOPA U IPOMBIIIJIEHHOTO poOoTa.

Kakue ocHOBHBIE CHCTEMBI BXOIAT B cocTaB [1P?

W3n0x1Te OCHOBHBIE MTOJIOKEHUSI MOIYJIBHOTO IIpUHLMIIA TocTpoeHus [1P.

Kakue ocHOBHBIE KIaccu(PHUKAIIMOHHBIE IPU3HAKU XapakTepu3ytoT [1P?

Kakue BUbI IBUKEHUSI MOYKET OCYIIECTBISATh MAHUITYJIATOP?

IIepeuncnnure OCHOBHbIE FT€OMETPUKO-KUHEMATUUECKNE XapAKTEPUCTHUKH.

Kakue 0a30Bble cucTeMbl KOOPIUHAT «PYKN» MAHUITYJIATOPA UCIOJIB3YIOTCS?

[Tepeuncnure oCHOBHBIE TPeOOBaHUS, PEABSABIsEMbIE K IPUBOAHBIM YCTPOICTBaM U MPUBOAAM

MPOMBIIIJIEHHBIX pOOOTOB.

9. IlpuBeauTe CpaBHUTENbHYIO XapaKTEPUCTHKY OCHOBHBIX THUIIOB IPUBOJIOB, MOSICHUTE, HA KAKOM
MPUHIIUIIE OCHOBAH BHIOOp TUIIA TPUBO/IOB.

10. IIpencraBbTe THUMOBYIO CXE€MY T'MJIPONPHUBOAA U IMOSICHUTE, KAKUE MEPbl MOXXHO MPUHATH IS
MOBBILICHUS] TOYHOCTH MO3ULIMOHUPOBAHUS.

11. IlpuBenuTe TUMOBYIO CXEMY IHEBMONPHBOJA, MOSCHHUTE, KaKU€ Mephl MOKHO IMPEINpPUHSTH
JUIsl o0ecrieueHusl 3a/laHHOTO 3aKOHA JBMIKEHMsI 3BEHbEB MAHHUIIYJIATOPA U IEPEMEIIAeMOro
00BeKTa.

12. Kakwue BbI 3HaeTe KOHCTPYKTHUBHBIE CIIOCOOBI YMEHBIICHHS TIEPEXOTHOTO MPOIecca B MTHEBMO-
U TUAPOCUCTEME TIPU BBIBOJIE OOBEKTA B 33JaHHYIO TOUKY ITPOCTPAHCTBA?

13. IpuBenure 00OOMICHHYIO CXEMYy 3JEKTPONPHBOJIA IPOMEIIUIEHHOTO pobora. [lepeuncnure
OCHOBHBIE OJIOKH CHCTEMBI M HA30BUTE UX XapaKTEPUCTHKH.

14. B uem 3axiroyaercss IPUHLMIT HU3KUX CKOPOCTEH, MCIONIb3yEeMbIH /JIsl MOBBIIIEHHUS] TOYHOCTH
MO3UI[MOHUPOBAHUS?

15. B uyem 3axirodaroTcs COBPEMEHHBIE HANpaBiICHUS YMEHbIIEHUS Ta0apUTHBIX pPa3MepoB
IIPUBOJIHBIX YCTPONCTB 3BEHHEB MAHUITYJIATOPOB?

16. IpuBenute oOIIyIO CXEMY YIPaBICHHSI HEOUYBCTBICHHBIM ITPOMBIIUIEHHBIM POOOTOM.

17. TIporpamMMHOe yrpaBieHHE MAHUIYJSIIMOHHBIX PoO0TOB. OOIIME TOHATHS, KiIaccuuKaus.

18. Cucrembl MPOrpaMMHOTO YIIPABIICHHUS.

19. IukioBbIE yNpaBIsIOLINE YCTPOHUCTBA.

20. Undpopmanmonnas cucrema [1P. Ouysctsienue [1P.
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21. Kakue TUIIbI CEHCOPHBIX YCTPOWCTB UCIOJB3YIOTCS ISl ONIPEICIEHUS] BHYTPEHHEIO COCTOSIHUSA
[1P?

22. Kakue TUIBI CEHCOPHBIX YCTPONCTB UCHOJIB3YIOTCA AJIsl KOHTPOJISI BHEIIHEH cpenibl?

23. C moMOIIBI0 KaKuX BUJIOB TEXHUYECKHX CPEICTB OCYILECTBIISCTCS OPUEHTAIUs POOOTOB B
MpOCTpaHCTBE?

24. Kakue OCHOBHBIE 33/1a4H PELIAIOT CUCTEMbI TEXHUYECKOTO 3pEHUs B pOOOTOTEXHHUKE?

Pa3znea 3. IlporpamMmMmupoBaHue NPOMBILLIEHHBIX PO0OOTOB
1. Kakue meTozb!l mporpaMMupOBaHus pOOOTOB CYLIECTBYIOT?
2. 1511 KakuxX KOHCTPYKIHIA pOOOTOB MOKHO IPUMEHSTh «PyYHOE IPOTrPaMMHUPOBAHUE?
3. Ilo xkakoMy NPUHIUIY MOKHO KJIacCU(PUIIMPOBATH A3BIKH MPOTPAMMHPOBAHUS.
4. 3amanue KOOPAMHAT OMOPHBIX TOYEK MpH nporpammupoBanuu B cpene RTToolBox.
5. IlporpammupoBaHue 3a7a4 TPAEKTOPHOTO yIpaBiieHus Ha s3bike Melfa-BASIC.

Pa3znen 4. [IpumeHenue pod00TOB 1 MAHUNTYJISITOPOB

1. B 4eM CymHOCTH aHTPONOMETPUYECKOTO TOAXO0Ja TPH IOCTPOCHUU POOOTOTEXHUYECKUX
KOMILJIEKCOB?

2. Yto Takoe «akTUBHAs pabodas 30Ha»?

3. IlpuBenuTe THUMOBYIO CTPYKTYPHYIO CXeMY POOOTOTEXHMYECKOTO KOMIUIeKca A paboThl B
MIO/I3€MHBIX BBIPA0OTKAX.

4. Onumure cocTaB pOOOTOTEXHUYECKUX KOMITJIEKCOB ISl KAPbEPHBIX BHIPAOOTOK.

5. Kakwue 3amaun pemrarotr HHPOPMAMOHHBIE POOOTHI B TOPHOM MPOMBIIIIEHHOCTH?

6.2. OueHo4HbIe cpeicCTBa s NpOBe/leHus! NPOMEKYTOYHOM arrecTaluu
(muddepeHHPOBAHHDIN 324€T)
6.2.1. IpumMepHbIii nepeyeHb BONPOCcOoB/3aianmii Kk 1ud . 3auety (M0 TUCHUILIIHHE):

[TpomeineHHsle poboTel. OnpeneneHnue u KiacCupuKauu.

IToxonenus I1P.

MoOunbHbIe pOOOTHI. [IpHHIMIIBI HOCTPOEHUS I1ACCH.

[ITaccu MP. ®opmynbHas 3anuck cxemy maccu MP.

Knaccudukanus xonecHbix cxem maccu MP.

Knaccugukarus ryceHHuHbIX cxeMm maccu MP.

Knaccudukanust couwteHeHHbIX cxeM maccu MP

ManunynsauoHHsle poOoThl. OnpeeneHle U TUIIBI.

Crpykrypa [1P. OcHOBHBIE 3]IEMEHTHI.

0. Kunemarnyeckue cxemsl I1P.

11. CreneHu NoABMKHOCTH, CBA3b MEXKY KOJIMUYECTBOM CTENEHEN MOJIBUKHOCTU U YHUBEPCAILHOCTHIO.

12. Cucremsl KOOpIUHAT, MPUMEHSIEMbIE B POOOTOTEXHUKE.

13. Texuuveckue xapakrepuctuku [1P.

14. KoHCTpyKTHBHBIE 0COOEHHOCTH MaHUIYIATOPOB. CXeMBbl ypaBHOBEIINBAHUSI.

15. Pabouwue opransi [1P

16. 3axBatHble yctpoiicTBa. Knaccuduxkanus. OOmme TpeboBaHMs.

17. MexaHnnyeckue 3aXxBaTHbIC YCTPONCTBA.

18. BakyyMmHbIe U MarHUTHBIE 3aXBaTHbIe ycTpoicTBa. [IpuHimn neiictBus 1 061acTh NPUMEHEHHUS.

19. Pabouwne opraHsl B BUI€ TEXHOJOTHUECKUX HHCTPYMEHTOB

20. TIpuBopanslie ycrpoiicta IIP. Knaccugpukanus. O6mue TpeboBaHus.

21. Twuapasimyeckuit mpruBoa. OCHOBHBIC JOCTOMHCTBA U HeoCTaTKU. O01acTh MPUMECHECHHUS.

22. Cxema rujaponpuBona. Buasl cxeMm ynOpaBieHHMs HCIOJHUTENBHBIMH  yCTPOHCTBaAMH B
TUIPOTIPUBO/IE.

23. OOoOmeHHass (QYHKIMOHANIbHAas CXeMa TUIPONPHUBOJOB  JIPOCCENBHOIO  YIPaBJIEHUS C

TUIPOHACOCOM MOCTOSTHHOM MPOU3BOIUTEILHOCTH
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24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

[TaeBmMaTnueckuii mpuBoa. OCHOBHBIE JOCTOMHCTBA U HeOCTaTKU. O0IacTh MPUMEHEHHS.

TumnoBas cxema MHEBMaTHIECKOI 0 MMpUBOJA U 3JICMCHTHI YIIPABJICHUA.
Cxema peryiupoBaHusa CKOPOCTHU ITHEBMATUYECKOT'O ITPUBOJA

Crioco0ObI OrpaHMUYeHHS CKOPOCTH B KOHIIE pab0vero Xo/1a MHEBMAaTHYECKOT 0 IPUBO/IA.
OnexTpudeckuil npuBoJ. OCHOBHbIE JOCTOUHCTBA U HejocTaTku O01acTh NPUMEHEHUS.
DIEKTPONPUBOIBI TPOMBIIIICHHBIX po00TOB. DyHKIIMOHATIBHAS CXeMa dIIEKTPOIpUBOIa podoTa.

Cuctemsl ynpasierus [1P. OcHOBHBIE TOHATHS, KJIacCHU(pUKAITH.
Kectxkonporpammupyemsie CY I1P. [Tuknossie u unciossie CITY.
Ocunosuele 3a1auu [TY. CtpykrypHas cxemsl CUITY.

Apxurekrypa cuctembl CNC. [loHsiTHE UHTEPIOIALMH.
OcHOBHBIE BUBI TaTYMKOB 00paTtHO# cBs3u CUITY. Knaccudukarus v IpUHIMIIBI JEHCTBUS.
Huckpernbie natanku CUITY. Buasl u ciocoObl moTydeHHUs] U3MEPUTETHHONH HHPOPMAITUH.

Nudopmannonnas cucrema [1P. Kmaccudukamnus cpeacts ouyBctrienue [1P

Cucrembl 1751 CISKEHHUS 32 MapHIPyTOM JBMKEHUS TPAHCHOPTHBIX poOoToB. Knaccudukanus u

IIPUHLIMIIBI IEHCTBUS.
JlansHOMEpSI U JIOKAaTOPBL. BUABI M IPUHIUIIBI 1EHCTBHS.

CeHCOpHHe CUCTCMBI, OIIPECACIIAIOIINEC ITOJTOKCHUC B ITPOCTPAHCTBE. Buap! u IMPHUHIUIIBI HCﬁCTBHH.

Ha3nauenue cucreM TEXHUYECKOTO 3pEHHUS U pelIaeMble 3a7jaul B pOOOTOTEXHUKE.
[TpumeHeHne poOOTOTEXHUUYECKUX YCTPOICTB HA OTKPBITBIX pa3paboTKax
OcHOBHBIE HampaBieHUs: poOOTH3aUU paObOT B TOPHBIX BEIPAOOTKAX
ABTomartu3anus OypeHus urypgon
BcenomorarenbHbie poOOTHI @ TOPHON MPOMBILIUIEHHOCTH

6.2.2. IlpuMepHbIe TeCcTOBBIE 3a1aHus K AU PepeHINPOBAHHOMY 3a4eTy

Bapuanr 1
Ne
w/n Bompoc BapuanTts! oTBeTa
1 2 3
ABTOMaTHYECKU nepeHanakuBaemMbple | 1. TPOrPaMMHBIMH;
IIPOMBIILIEHHbBIE po0OTHI, KOTOpBIE | 2- aIANTHBHBIMH;
MOBTOPSIOT MHOTOKDAaTHO OJHY M Ty e | o WHTCIUICKTHBIMY;
1. KECTKYIO IIporpaMmy B CTpOTo 4. MUKTOBBIMH.
orpezeNeHHON 00CTaHOBKE c
OIIPENIEIEHHO pacroI0KEHHbIMU
peMeTaMu, Ha3bIBAIOTCS
Ha cxeme 1. nunmuHApHueckas;
Ta 2. JeKapToBa;
3. cdepuyeckas;
4. yruosas.
2.
X
IPEJCTaBIEeHA CHCTEMa KOOPJMHAT PYKH:

10




/o

Bomnpoc

BapuanTel oTBeTa

Kakoli U3 TUTIOB YCTAaHOBOK IEPEMEIICHUS
MOKa3aH Ha PUCYHKE?

e

NS>

3-axis XYZ
TOOL
XYZ
CYLNDER

30HOK  0OCTYXKMBaHUS
Ha3bIBACTCS

MaHHUITYJISATOpA

MOABUKHOCTD MaHHUITYJISITOpa
3aKCUPOBAHHOM
CXBare;

YUCIIO  HE3aBUCHUMBIX  OOOOIICHHBIX
KOOpAMHAT, OJHO3HAYHO OIpeAesIolee
MOJIO’KEHUE CXBaTa B IPOCTPAHCTBE;
4acTb  MPOCTPAHCTBA, OrPAaHUYCHHAS
MOBEPXHOCTSIMH, OTUOAFOIIIUMHU K
MHOKECTBY BO3MOXKHBIX IOJIOKEHUN €Tro
3BCHbBEB;

4acTh MPOCTPAHCTBA, COOTBETCTBYIOIIAS
MHOXECTBY  BO3MOXKHBIX  TOJIOKCHHI
IIEHTpa CXBaTa MAHUMYJISATOPA.

npu
(HETIOIBMYKHOM )

0 0
—sing;

COSH;

cosg;
sing;
0 0

[== R e B B
= o o D

Marpunia BHzIa
COOTBETCTBYET

el N

TIOBOPOTY BOKPYT OCH Xi Ha yroi -Qi ;
NIepEHOCY BJOJIb OCH Xi Ha -a;;
TepEHOCyY BIOJIb OCH ZI-1 Ha -Sj;
MIOBOPOTY BOKPYT OCH Zj-1 Ha YOI -(j.

MHoOroMecTHble 3axBaTHBIE YCTPOMCTBA
MapajuIeIbHOTO JEUCTBUSA

ok w

WCTIONB3YIOTCS  JUII  MaHHUITYJIMPOBAHUS
NPOTSDKEHHBIMH WM Pa3iIMYHBIMU 110
¢dhopme oOBeKTaMu;

oOecrieunBarOT TpeOyeMyl0 TOUYHOCTh
OpHUEHTAIINH1 00BEKTA;
MTOBBIIIAIOT
HO3ULIMOHUPOBAHUS;
COKpAIAIOT BpeMs 3arpy3KH.

TOYHOCTbH
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Bomnpoc

BapuanTel oTBeTa

Cuctema ymnpasnenus [IP umeer B oOmiem
Cllyya€ MHOTOYPOBHEBYIO CTPYKTYpPY B
KOTOpPOiA Ha BTOPOM YpOBHE
OCYILIECTBIISETCS;

(hOpMHUPYIOTCST  CUTHAJIBl  yIPaBIICHUS
BCEMH TIPUBOJAMH H yCTPOWCTBAMHU
aBTOMATHKH MaHUTTyJISTOPA,
o0ecreunBaroIe HE00XOAUMBIE
nepeMenieHus ero pabodyero opraHa
(3axBata) B TPOCTPAHCTBE U  UX
MOCIIEZIOBATEILHOCTh TIPY  BBIMOJTHCHUU
AJIEMEHTAPHBIX OMEpallMii BO B3aUMO-
JNEUCTBUHM C JAPYTHM TEXHOJOTHYECKUM
o0opy/IoBaHUEM;

VIIPaBICHUS JIBIDKEHUSIMH  OTJCIIbHBIX
3BEHbECB  MAHUIYJIATOPA W JIPYTrUX
HCITOJIHUTEIBLHBIX MeXaHn3MoB [1P;
3aJaun YIpaBJICHUS MPU OOCITYyKHBAaHUHU
IIP cranka;

(dhopMupoBaHue yrpaBistoeit
IporpamMMbl Ha OCHOBE MH(OpMaIUu OT
PEACTB OYYBCTBIICHHUSI.

®opmynbHag 3anmuch cxeMbl maccu MP
o0o3HaueHne S  HUCHONB3yeTCs IS
0003HaYEeHN

N =

COYWJICHEHHOTO IIACCH;
CHCTEMBbl TUHAMUYECKON CTaOWIIN3alluH,
10JJOOHAsI UCIIOJIb3YeMOH B MOOMIIBHBIX
iatdopmax;

mapoobpasznoro J/1;

OIOPHOTO DJIEMEHTA THIA MACCHBHOEC
KOJIECO C HETOJIBUKHOHN OChIO

IIpy UMIIyJIBCHOM METO/IE U3MEPEHUS
PACCTOSIHUA JIA3EPHBIM JaIbHOMEPOM,
paccTosiHue 10 00BbeKTa OIpeenseTcs no

dbopmyie

-4
2

L
2f
¢

L=
t

10.

K natumkam BOCHIpUATHS BHEIIHEN Cpe/ibl
I1P otHOCsTCS

il P

TaTYAKA
IPOCKaJIb3bIBAHMS,
CBETOJIOKAI[IOHHBIE
pacCTOSIHUS;
CHJIOMOMEHTHBIE  JTaTUHKHU,
obecrieyeHns  MepeMerieHui
HUTEJbHBIX OPraHoB po0oTa;
YIBTPA3BYKOBBIE M CBETOJIOKAIIMOHHBIE
JTaTYUKU PACCTOSIHUSA, TEMIIepaTypHbIe
JAaTYUKH, TATYUKH YPOBHS;

JaTYUKN CKOpPOCTH n IIOJIOKEHU A
WCTIOTHUTEJIBHBIX OPTaHOB po0OOTA.

IIPUKOCHOBEHUS,
yABTPA3BYKOBBIE H
TATIYAKA

JaTYUKH
HCIIOJI-
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w/n Bompoc Bapuants! oTBeTa
Ha TEXHOJIOTMYECKOU cxeme | 1. cTpyr c )KeCTKOW HaIpaBiIsiomei
POOOTHU3UPOBAHHOTO KOMILIEKCa OanKoi;
0e31I0JHOM BBIEMKH Ha TOHKHUX IIacTax 2. mnpuzaloifHas MHeBMOOAIOHHAS KPETlb;
3. JMCTaHIIMOHHO YIpaBJsieMblil poOoT-
YCTaHOBUIHK;
4. KIJIWHOBas HEU3BJICKAEMOU Kpemu.
11.
no3unueil 1 o6o3HaueH
3agepkka BbINONHeHHs nocienyromero | 1. M_IN(X) ,
12 nevicteus Ha s3eike MELFA-BASIC IV | 2. HOPEN 1,
' IPOU3BOAUTCS KOMAaH 10U 3. Delay,
4. MOV.
10 crpouka mporpamMmmbl cooTBeTcTBYeT | 1. OTKpBITH cXBar 1,
KOMaHJIe ... 2. Ilepemectutbes B TOUKY 1,
10 HOPEN 1 3. 3aKphITh CXBaT,
13. 20 MoV PL,-20 4. TlepemecTuThCs MO NMPSIMOM B TOUKY 1.
30 Mvs Pl
40 HCLOEE 1
50 DLY 0.5
JIvHeiHOE NBMKEHUE K IIO3HIHH, 1. MOV P1,-50,
ynanenHoi Ha 50 MM ot Touku P1 B 2. MOV P1,50,
14. | manpaBneHnHn cXBaTa MaHUITYIATOPA 3. M_IN(30),
. 4. MVS P1,-50.
3a/1aeTcsi KOMaHIo0M ...
Komanna 1. nmuna ctpoku STS$ meHbIe 3;
IF LEN(STS$)>=3 THEN 100 2. 3nauenue STS$ ommyno ot OK;
15. | obecneunBaer nepexon Ha 100-t0 cTpouky, | 3. 3uauenue STS$ OK;
eciu 4. nmuna crpoku STS$ Gonbire wimu paBHa
3.
Komanza ... ycTaHaBnmBaeT CKOPOCTb IPU | 1 ACCEL —
MO3UILIMOHHOM MHTEPHOJISIINUN B
16, | mpouenTax (%) oT MakcuMyma 2. OVRD -
3. JOVRD -
4. SPD -
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Bomnpoc

BapuanTel oTBeTa

17.

[IpencraBinennas  Qyakuus  DigiMetrix
Robotics Library for Mitsubishi Virtual
Instruments (VIs) obecrnieurBaer

posture interpolation type
interpolation type
robot session ~

robot session™
----------- error out

error in (ne error) === I
end s

nepemeleHus podora B pexuMe
KPYTOBOM UHTEPIIOIALUN U3 TEKYLIEH
MIO3ULIMY B 33JJaHHYIO, BEIPAXKECHHYIO B
JIEKapTOBBIX KOOPIUHATAX;
nepemMeleHus podora B pexuMe
JIMHEHHON UHTEPIOIALIUN U3 TEKYLIEH
MIO3ULIMY B 33JJaHHYIO, BBIPAXKECHHYIO B
JIEKapTOBBIX KOOPIUHATAX;
nepeMeleHus: podora B pexuMe
JIMHEHHON UHTEPIOIALIUN U3 TEKYLIEH
MIO3ULIMY B 33JJaHHYIO, BBIPAXKECHHYIO B
0000IIEHHBIX KOOPIUHATAX;
nepeMeleHus podora B pexuMe
KpYTOBOM UHTEPIIOIALUHN U3 TEKYLIEH
MO3ULIMY B 33JJaHHYIO, BEIPAXKECHHYIO B
00001IIEHHBIX KOOPAMHATAX.

18.

DyHKIUA
interpolation type
robot session
destination =
error in (no error)

DigiMetrix

robot session™

error out

Robotics
Mitsubishi Virtual Instruments (VIs)...

Library  for

w

OXKHJIAeT, MOKa poOOT 3aBEPILUT TEKYyILEe
JIBMKCHUE;

HepeBUTaeT poOOT-MaHUITYIISATOP OT
TeKymeﬁ IIO3UIIMHU 10 MECTAa HAa3HAYCHUA,
BBIPXXEHHOTO B J[eKapTOBBIX
KooOpauHarax ¢ I/IHTepHOJIHIII/Ief/'I OT TOYKHU
K TOUKE;

CUMTBIBAET TEKYILYIO MO3UINIO pOOOTa;

19.

Kakas ¢ynkums DigiMetrix  Robotics
Library for Mitsubishi Virtual Instruments
(VIs) obecrieunBaeT
BKJIIOUEHHUE/BLIKITIOUEHUE CCPBO MPHUBOIAOB

YCTaHaBJIMBACT CKOPOCTH ABUKCHH.

robot info

robot session -
connection settings =
reset robot? (F)
efror in (Ao efror) =
auto rr:quiled? m

servo status
robot session W

error in (no error)

- robot session®

----------- errar out

robot session™

error out

robot session robot session®
start (T)/stop -

. T error out
errar in (no error) ==

slot
robot session robot session®
b= ctatus data

error in (no error) 1 t
== E[TOr QU

20.

DyHKIUA
robot session
speed parameters -
errorin (no error) ==
DigiMetrix ~ Robotics  Library  for
Mitsubishi Virtual Instruments (VIs)...

robot session™

---------------- error out

w

OXKHUJAET, TOKa poOOT 3aBEPIIUT TEKYyIIIEe
JIBH)KCHUE;

MepeaBUraeT poooT-MaHUIYIIATOP OT
TEKYILEW MO3ULIMU 10 MECTA Ha3HAYCHUS,
BBIPAKEHHOTO B JleKapTOBBIX
KOOpJIMHATaxX ¢ UHTEPHOJALUEN OT TOUKH
K TOYKE;

CUMTBIBAET TEKYIIYIO TO3UIINIO pOOOTa;
YCTaHABJIMBAET CKOPOCTH JIBUKEHUS.
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Bapuant 2

Ne

w/n Bomnpoc BapuanTel oTBeTa
1 2 3
[IpoMbInIEHHBIE  POOOTHI,  KOTOpbIE | 1. HHTEIUIEKTHBIMHU;
MOT'YT JIBUTAIOTCSI O CTPOro 3aJaHHOU 2. aJlalTHBHBIMY;
1. HporpaMMe MO3HLHOHUPYACH [0 yropam | S NPOTPAMMHBIMK;
WIH KOHEYHBIM BBIKJTIOYATEISIM, 4. IMKIOBBIMH.
Ha3bIBAIOTCH. ...
JIBUOKEHUS ~ MAHMITYJISTOPa,  KOTOpbIE | 1. TJI00ATbHBIMH,

2. CYIIECTBEHHO  TPEBBIIIAIOT  pa3Mepbl 2. pErHOHaNbHBIMH,

MEXaHU3Ma, Ha3bIBAIOTCS 3. JIOKaIbHBIMH;

4. MECTHBIMHU.
1P c CKOPOCTBIO nuHelHbIX | 1. ManbsiM ObICTpOCiiCTBHEM;
nepeMeIeHuin LIEHTpa cxpara | 2. CPEIHHMM 6BICTP0IIGI7£CTBH€M;

3. Manumysstopa Vv<0,5 m/c OTHOCATCS K 3. BBICOKMM OBICTPOJICHCTBHEM;
rpyre ¢ 4. 0c000 BBICOKUM OBICTPOJECHCTBHEM.

JUist 3arpy3Kd METAIUIOPEKYIIMX CTAHKOB | 1. MEXaHMYECKUE CXBaThl;
4 OOBIUHO HCIIOJIB3YIOTCS 2. Mar"HuTHbIE 3aXBaThl,
' 3. MHEBMATUYECKHUE 3aXBaThI;
4. BakyyMHbIE 3aXBarThl.
Ha cxeme 5. nuIMHApPUYecKas;
2 M 6. nexkapToBa;
M o%—{/\: 7. cdepuueckas;
Tg O Bant 8. yrijoBas.
0 y
5. S B
X Py ‘—E’Leu\ﬂ
¢
907
-—v
MIPE/ICTABJICHA CUCTEMA KOOPAUHAT PYKHU:
cosp; —sing; 0 0/ | 1. nosopory Bokpyr ocu Xi Ha yron -(i;
sing; cosg; 0 0 |2 neperHocy Broas ocu Xi Ha -ai;

6. 0 0 1 0| | 3. mepeHocy BIOJdb OCH Zi-1 Ha -S;j;
Marpima s 0 0 0 1| | 4. TOBOpPOTY BOKpYT OcH Zj-1 Ha YTOJI -(i.
COOTBETCTBYET
[THeBMAaTUYECKUH TPHMBOJ MCIONB3yeTcs | 1. Malod TPy30MOJBEMHOCTH € LMKJIOBOM
ISt TIP CHUCTCMOM YIIPABJICHUA,

2. cpenHeit IpPy30M0AbEMHOCTH c

7 MO3UIIMOHHOM CUCTEMOM yIpaBIeHUS;

' 3. BBICOKOM Ipy30M0IbEMHOCTH c
KOHTYPHOU CUCTEMOM yIpaBICHHUS;
4. BO BCceM JAMana3oHE IPy30MOIBEMHOCTU

CO BCCMHU CUCTCMAMMU YIIPABJICHUS.
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Bomnpoc

BapuanTsl oTBeTa

K narunkaMm O€CKOHTAKTHBIM JaTYMKaM
BocnpusaTus  BHemHed — cpexbr [P
OTHOCSTCS

YIBTPa3BYKOBbIE U CBETOJIOKALIMOHHBIE
JATYUKUA PACCTOSIHUS;
CUJIOMOMEHTHBIC  JaT4YHKH,
ofOecrieueHus  MepeMelIeHUui
HUTEJIBHBIX OPraHoB po0oTa;
YJIbTPa3BYKOBbIE M CBETOJOKAIIMOHHBIE
JATYUKU PACCTOSIHUS, TEeMIIepaTypHbIe
JATYUKH, JATYUKU YPOBHS,

JTATYMKHA CKOPOCTH M MOJOKEHUS
MCTIOJHUTENIbHBIX OPraHoB poboTa

JaTYUKHU
HUCIIOJI-

Kaxkoit u3 TUIIOB YCTaHOBOK
MepEMEIICHUS TOKa3aH Ha PUCYHKE?

NS

JOINT,
TOOL,
XYZ,
CYLNDER.

10.

Jns npuBeneHuss B JEHCTBUE CXBAaToOB
Yaiie BCEro UCIOJb3YIOTCs

TUJIPOTIPUBO/IbI
ITHEBMOIIPUBO/IBI
JIEKTPOIPUBOJIBI
KOMOMHUPOBaHHbIE TPUBOJIBI

11.

®opmynbHas 3anmuch cxembl Imaccu MP
obo3zHauenne Kn wucnonesyerca ans
0003HaueHus

NN

~ow

COWIEHEHHOTO IACCH;
CHCTEMBI TUHAMHYECKOW CTaOMIM3anumy,
no00Hasi UCMOIb3yeMON B MOOMIIBHBIX
atopmax;

mapoo6pasznoro J/1;

OIIOPHOTO DJIEMEHTa THIIA ITaCCHBHOE
KOJIECO C HETIOJIBUKHOM OChIO

16




w/n Bomnpoc BapuanTsl oTBeTa
Ha TEXHOJOTHYECKON cxeme | 5. CTpyr C )KeCTKOW HarpasJstonei
POOOTH3UPOBAHHOTO KOMILIEKCa OaIKoi;
0e3/110HO0H BRIEMKH Ha TOHKHMX IJIaCcTax 6. mpu3zaboitHas MTHEBMOOAIJIOHHAS KPEIh;
7. JUCTAHIIMOHHO YIPAaBISEMBIA POOOT-
YCTaHOBIITHK;
8. KJIMHOBas HEM3BJICKACMOUN KPETIH.
12.
Mo3uIKe 2 0003HaueH
Urenue curHaios, 3amucaHdeix B ourt | 1. HOPEN 1,
13 Ne(x) ma s3eike  MELFA-BASIC 1V | 2. HCLOSE 1,
' IPOM3BOAUTCS KOMaHI0M 3. M_IN(®X),
4. M_OUT(x).
JIBrmxeHue B pexume  guHenHoM | 1. MVS Px,
14 UHTEPIIOJSIIKMU B To3uImio (x) Ha s3bike | 2. M_IN(X) ,
' MELFA-BASIC 1V npousBoutes | 3. M_OUT(x),
KOMaHIIOH1 4, MOV Px.
30 crpouka mporpaMMbl cooTBeTCTBYeT | 1. OTKpBITH cxBaT 1,
KOMaHJE ... 2. TlepemecTuThCs B TOUKY 1,
10 HCOPEN 1 3. 3aKphITh CXBaT,
15. 20 MOV P1,-20 4. TlepemecTUThCS MO MPSIMOI B TOUKY 1.
20 Mv3 Pl
40 HCLOEE 1
50 DLY 0.5
Kaxkas u3 xomanp onpenensiet npmwkenne | 1. MVR,
C KPYroBOI HHTEPIOSLMEH 110 TOYKaM B g MVRg,
. MVR3,
16. MOPSIITKE «CTApTOBAsI — IIPOMEKYTOUHAS 4 MVC
KOHEYHAsl — OIPEJICISIET CTAPTOBYIO,
MPOMEKYTOUYHYIO M KOHCUHYIO TOUKH.
Komannma 1. mmna ctpoku STS$ menbire 3;
F STS$<>"OK" THEN 100 2. 3uauenne STSS ommmuno or OK;
17. obecrieunBaer  mepexonq Ha  100-10 | 3. 3mauenwme STS$ OK;
CTPOUKY, €CIIH 4. nnuna crpoku STS$ Gonbliie niu paBHa

3.

17




w/n Bomnpoc BapuanTsl oTBeTa
KomaHnna ... ycTaHaBIMBaeT CKOPOCTh 1. ACCEL -
JIBIDKCHUSI B TIPUIIOKCHHUH KO BCEH
. 2. OVRD -
18. nporpamme (HacTporKa 1Mo yMOJYaHHUIO) B
npoueHTax (%) oT MakcumMyMa 3. JOVRD -
4, SPD -
[pencraBnennas ¢ynkuus DigiMetrix | 1. mepemenieHust po6oTa B pexxume
Robotics Library for Mitsubishi Virtual KPYrOBOH HHTEPIIONISAIUN U3 TEKYIICH
Instruments (VIs) obecnieunBaer NO3UIVH B 33/IaHHYIO, BRIPAKCHHYIO B
posture interpolation type JICKapTOBBIX KOOPAWHATAX;
interpolation type
robot session robotsession® | 2. TIEPEMEIICHHS p0O0Ta B PEIKUME
tr:';’i: - error out JTUHCHHON MHTEPIOJIAIUU U3 TEKYIICH
errorin (no error) = MMO3UIMHU B 3aJaHHYIO, BBIPAKCHHYIO B
19 end === JEKapTOBBIX KOOpAUHATAX;
' 3. mepemerieHus podoTa B peKUME
JMHEWHON MHTEPHOISALUUN U3 TEKYLIEH
MO3UIIMH B 33JJaHHYIO, BEIPAXKEHHYIO B
0000IIICHHBIX KOOPIMHATAX;
4. mepemenieHHus poOOTa B PEIKUME
KpPYrOBOIl HHTEPIOJISIUHN U3 TEKYIIeH
MO3UIIMH B 33JJaHHYIO, BEIPAXKEHHYIO B
0000IICHHBIX KOOPAMHATAX.
Kakas ¢ynkmus DigiMetrix Robotics robot infg s
Lb f Mt b h V t I I t t robot session - = robot session®
ibrary for Mitsubishi Virtual Instruments connection settings T o
(VIs) cozmaer ceccuro? reset robot? (F)
error in (no error)
1. auto required? (T)
servo status
robot session W robot session™
2. errar in (no error) Q Error out
20.
robot session = robot session™
start (T)/stop -
. R error out
3 Error in (no error) ==

slot
robot session

error in (no error)

robot session®

b= status data
== grror out

18




Ne
w/n Bomnpoc BapuanTsl oTBeTa
Kakas ¢ynkuus DigiMetrix Robotics robot info ==
- - - - - robot session - robot session®
Library for Mitsubishi Virtual Instruments connection settings e
(VIS) cBs3bIBaeTCsI €  KOHTPOJLICPOM reset robot? (F)
9 error in (no error)
pobora’ 1 auto required? (T) -
. 1)
servo status
robot session W robot session™
2 error in (no error) ‘g error out
. )
21.
robot session robot session™
start (T)/stop -
. == MRl oo error out
3 error in (no error) ==
slot
robot session robot session™
. status data
error in (no errar) :
== rror out
Bapuant 3
No
Bomnpoc Bapuants! oTBeTa
n/n
1 2 3
[IpomblneHHbIe pOOOTHI, KOTOPHIE MOTYT 1. WHTEIUICKTHBIMH,
CaMOCTOSTENIBHO B OOJIbIIEH MM MeHbIIel | 2. AIaNTUBHBIMH,
1. CTENIEHH OPHMEHTHPOBATHCS B  HECTPOIO 2 HPOTPaMMHbIMH,
OTpe/IeICHHOM o6cranoske, | <+ HHKIOBBIMHL
npucnocabiMBasCh K Hel, Ha3bIBAKOTCS
MaHeBpeHHOCTB MaHHUITYJISITOpA 1. IIOABHUKHOCTH MAaHUITYJIATOpa npu
Ha3BIBACTCS 3a(pMKCUPOBAaHHOM (HETIOABMKHOM)
CcXBare;
2. 4YuCIo HE3aBUCHUMBIX 0000IIEHHBIX
KOOPJWHAT, OAHO3HAYHO ONPEAEIIAIOIIEe
MOJIO’KEHUE CXBATa B IPOCTPAHCTBE;
2. 3. 4YacThb TMPOCTPAHCTBA, OTrPaHUYCHHAS
IOBEPXHOCTSIMHU, OrHOaroIIMH K
MHOKECTBY BO3MOKHBIX MOJIOKEHHIN €ro
3BE€HLEB;
4. d4acTh IPOCTPAHCTBA, COOTBETCTBYIOIIAS
MHOKECTBY BO3MOKHBIX ITOJIOKEHUN
LIEHTPA CXBaTa MaHUMIYJATOPA.
HemocTaTkoM MeTOma ypaBHOBEIIMBAHMs | 1. 3HAYHUTENLHOE  YBEIMYEHHE  MacChl
MaHHUITYJISTOPOB C MOMOILIBIO MaHUIYJIITOPA U MOMEHTOB MHEPLIUU €TO
KOPPEKTUPOBKH UX MACCHI, SBJISETCS: 3BCHBCB,
2. YCIIO)XHCHHE KOHCTPYKIUU
3. MaHUIYJIATOPA;
3. Oonbuue OCEBbIE Harpys3ku B
MOJIIUITHUKAX
4. yBeIMYEHHE MOITHOCTH MPUBOJIA U
MOMEHTa B TOPMO3HBIX YCTPOWCTB.
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/i Bompoc Bapuants! oTBeTa
Tomt 1. nexaproBa;
ZM ml\’[ 2. unnnliwpnqecxaﬁ;
- 00 o 3. chepuyeckas;
y 4. yrioBas.
4. —r L
o P T
.~
Ha cxeme T
IIPEJCTABICHA CUCTEMa KOOPAMHAT PYKHU:
Kaxkoit u3 TunoB ycraHoBok nepemerienus | 1. 3-axis XYZ,
MOKa3aH Ha pUCYHKE? 2. TOOL,
3. XYZ,
- 4. CYLNDER.
:',.
5. W, 2
A v+B
+x TA L
3aMKHyTBIA TpuBox mepemerienus I[P ¢ | 1. BBICOKMX TpeOOBaHMAX K TOYHOCTH
KOHTpPOJIEM IMOJIOKEHHUsSI poOOTa Ha BCEM IIO3MITMOHHUPOBAHHA,
MyTH ero nepeMeleHns UCToNb3yeTcs npy | 2+ CPEMHHX  TPEGOBAHMSX K - TOMHOCTH
MO3UIIMOHUPOBAHUS;
6. 3. HU3KMX TpeOOBaHHUAX K TOYHOCTH
MO3UIIMOHUPOBAHUS;
4. WUCHOJB30BAaHUHM  IOABECHBIX  CHUCTEM
nepeMenieHHs.
S.
us HePEUNCICHHBIX crocobos | 1. u3MeHeHueM palouero [JaBieHUS B
TOPMOKEHMsI B KOHIEe pabouero xona HE cucreme,
OTHOCHTCS K THEBMOTIPHBOIAM 2. YCTAaHOBKOHW CIIEHUAIBHOTO IPOCCENs Ha
BBIXO/JI€ M3 LIUIMH]PA;
7 3. co3nmaHus TMPOTHBO/IABICHHS B
COOTBETCTBYIOIIEH MTOJIOCTH JBUTATENS;
4. nemndupoBaHreM MTOPILIHS
YCTPOMCTBAMM  TUAPABIMYECKOTO MU
NPY>KUHHOTO THIIA.
S.
Jns MIPOMBIIIJIEHHBIX poOoTOB ¢ | 1. moswimonnsle, KOHTYPHBIC 21
JJIEKTPOMEXAHUYECKUM  IIPUBOAOM B KOMOMHHPOBAHHBIC CHCTEMBI
OCHOBHOM HCIOJIB3YFOTCSI YUPABJICHUA,
8. 2. UUKJIOBbIE CUCTEMBI yIIPaBJICHUS;
3. KOHTYpPHBIE CUCTEMBI YIIPaBJICHUS;
4. KOMOMHHUPOBaAHHbIE CUCTEMBI
yIpaBJIeHUsI.
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Bomnpoc

BapuanTsl oTBeTa

Hcnons3oBanue MHOT'OMECTHBIX
3aXBaTHBIX YCTPOMCTB MOCJIEI0BATEIHLHOTO
JNEUCTBUS

1. mnoBsimaeT
MO3UITMOHUPOBAHHS,

2. TIO3BOJISIET MaHUITyJIUPOBAThH
pazIMYHBIMH 110 (hopMe 0OBEKTAMH;

3. TMO3BOJISIET MaHHITYJIUPOBATh

Pa3IMYHBIMHU 10 pa3MepaM 00bEKTaMHU;

COKPAIIIAeT BpeMsl 3arpy3KH.

TOYHOCTb

10.

®opmynbHasg 3amuch cxembl Mmaccu MP
obo3nauenne IHp wucmomezyercs  amis
0003HaueHus

AKTHBHBIN MAPHUD;

CHUCTEMBI TMHAMHYECKOW CTaOWIM3alunHy,
no00Hasi UCTOIb3yeMON B MOOMIIBHBIX
atopmax;

mapoo6pasznoro J/1;

MIACCUBHBIN IIIAPHHUP

N

11.

K natumkam BOCHpHUSTHS BHELIHEW Cpelbl
TIP otHOCATCH

el Ell S

JATYUKU
IMPpOCKaJIb3bIBaHWA,
CBETOJIOKAITMOHHBIC
PacCTOSIHUS;

2. CUJIIOMOMCHTHBIC JaT4YUKU,
obecrieueHuss  TMEepeMENICHUI
HUTEIBHBIX OPraHOB po0OTa;

3. yIbTPa3BYKOBBICE U CBETOJIOKAI[MOHHBIE
IaTYUKU paCCTOSHUA, TEMIIEpaTypHBIE
JaTYNKH, JaTYUKHU YPOBH,

4. nMaTYUKA ~ CKOPOCTH M TIOJOXKCHUS

WCIIOJIHUTEJIbHBIX OPraHOB PO0OOTAa.

MIPUKOCHOBEHUS,
YIBTPa3BYKOBBIE U
JTATYUKH

JaTYUKH
UCIIOJI-

12.

Ha TEXHOJIOTUYECKON cxeme
POOOTH3UPOBAHHOTO KOMILIEKCa
0€3JII0THON BBIEMKH Ha TOHKHX ILJIACTaX

no3ummen 3
0003HaUeH

9. cTpyr ¢ *KeCTKOW HAIpPaBISIOLIECH
0aJIKoii;

10. npuzaboiiHas THEBMOOAIJIOHHAS KPETh;

11. aucraHUMOHHO ynpaBisieMblii pOOOT-
YCTaHOBIIHUK;

12. xMHOBAsI HEU3BIIEKAEMOU KPETIH.

13.

Kakme wu3 S3BIKOB MPOrpaMMHPOBAHUS
nopaepxuBaer koHtposiep I[P CRIDA-
700

13. MELFA-BASICYV,

14. MELFA-BASIC IV,

15. Movemaster command,

16. Bce BhllIenepeyrcIeHHBIE.
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/i Bomnpoc Bapuants! oTBeTa
40 crtpouka mporpamMmbl cooTBeTcTBYeT | 1. OTKpBITH cXBar 1,
KOMAHJIE ... 2. IlepemecTHuTtbes B TOUKY 1,
10 HOPEN 1 3. 3akphITh CXBaT,
14. 20 MoV P1,-Z20 4. IlepemecTuThbcs 1O MPSIMOMN B TOUKY 1.
30 Mvs PL
40 HCLOSE 1
50 DLY 0.5
JIBrOKeHUe K MO3UINH, YaaneHHol Ha 50 1. MOV P1,-50,
15, | MM OT Touku P1 B HanpapieHny cxpara 2. MOV P1,50,
MaHUITYJISITOPA 3a0a€TC KOMAaHJION ... 3. M_IN(50),
4. MVS P1,-50.
Komanma 1. mmuna ctpoku STS$ menbie 3;
IF LEN(STS$)<3 THEN 100 2. 3nauenue STS$ orimuno ot OK;
16. obecnieunBaet nepexoa Ha 100-to0 ctpouky, | 3. 3Hauenue STSS$ OK;
eciu 4. nnuna crpoku STS$ Gonbiie niu paBHa
3.
Komanpa ... ycraHaBiuBaeT yCKOPEHHE BO | | ACCEL —
0
BpeMs IBIKEHUs B miporieHTax (%) ot > OVRD —
17. MaKCHUMyMa
3. JOVRD -
4. SPD -
OyHKIUS 1. oxupaaer, moka pobOT 3aBEPIIUT TEKYIIIEe
L R i ~ rebot session® JIBUKCHUE;
timeout (ms) ~+ | & | - completed? 2. mepeaBUraeT poOOT-MaHHIIYIISTOP OT
wait full stop? - | == grror out N
error in (no error) = TEKYIIeH MO3UIUH JI0 MECTa Ha3HAYCHHSI,
18. | DigiMetrix Robotics Library for Mitsubishi BBIPAKEHHOTO B JleKapTOBBIX
Virtual Instruments (VIs)... KOOpJIMHATAaX C MHTEPIOJIINEH OT TOUKH
K TOYKE;
3. CUYMTHIBAET TEKYIIYIO IMO3UIIHIO poOOTa;
4. ycTaHaBIMBAeT CKOPOCTh JIBHIKEHHUSI.
[Mpencrapnennas  ¢ynkuus  DigiMetrix | 1. mepemenieHust po6oTa B pexxume
Robotics Library for Mitsubishi Virtual KPYTOBOW MHTEPIIOJSIINY U3 TEKYILESH
Instruments (VIs) obecnieurBaeT MO3HIUH B 33/IaHHYIO, BRIPAKCHHYIO B
posture interpolation type JIEKapTOBBIX KOOPAUHATAX
interpolation type
robot session <" robot session” 2. TmepeMereHus podoTa B peKuMe
destination == error out JIMHEMHON UHTEPIIONIALMN U3 TEKYLIEH
error in (no error) ==
MO3UIUH B 33/IaHHYIO, BRIPAKCHHYIO B
19, JIEKapPTOBBIX KOOPJMHATAX
3. mepemereHus poOOTa B peKUME
JIMHEMHON UHTEPIIOJISLMN U3 TEKYLIEN
MO3UITUH B 33IaHHYIO, BRIPAKEHHYIO B
0000I1IEeHHBIX KOOpIUHATaX
4. mepemenieHUs poOOTa B peKUME

KPYTOBOW MHTEPIIOJSIINY U3 TEKYILESH
IIO3ULMH B 33JJaHHYIO, BBIPAJKEHHYIO B
0000IIEHHBIX KOOPJIMHATAX.

22




/11

Bomnpoc

BapuanTsl oTBeTa

Kaxkas

pobotom?

20.

GbyHKIUA

DigiMetrix  Robotics
Library for Mitsubishi Virtual Instruments
(VIs) obecrneurBaeT YCTaHOBKY CBSI3H C

robot info

robot session -

connection settings o

reset robot? (F)
error in (no error)

1 auto quI.lilEd? m

~ robot session™

error out

2 error in (no error)

servo status
robot session W

robot session®

error out

robot session -
start (T)/stop
Error in (no error) =

slot
robot session

error in (no error)

robot session™

error out

robot session™
b= ctatus data
== rror out

6.3. Onucanue nokasareJsieil M KpuTepreB KOHTPOJISI YCIIEBAEMOCTH, OIIUCAHUE

IIKAaJ OI¢CHUBAaHUA

6.3.1. Kputepuu o1eHOK NMPOMe:KYTOUHOI aTTecTauuu (1uddepeHunpoBaHHbIi 3a4eT)

Onenka

«2»
(Hey10BJIETBOPUTE/ILHO)

Iloporosbliii ypoBeHb
OCBOCHHMSA

¥Yray0JaeHHblH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHb OCBOCHHA

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

IMocemenue menee 50 %
JIEKITMOHHBIX U
MPAKTUYECKHUX 3aHATUN

ITocemienue ne menee 60
% JIEKIITUOHHBIX U
MPaKTUYECKUX 3aHATUN

Ilocemenue He MeHEE
70 % JIEKUMOHHBIX U
MPAKTUYECKUX 3aHATUN

ITocemenue He MeHee
85 % JEeKLIMOHHBIX U
MPaKTUYECKUX 3aHATUN

CTy,Z[eHT HC 3HACT
3HAYUTEILHON YacTU
Marcepualia, JOIMyCKacT
CYIICCTBCHHBIC OIIHMOKU B

CTyIeHT MOBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/eyioB U
TeM y4eOHOi
JHMCIUIUIAHBI, IOITyCKaeT

CTyZaeHT Xopoulo 3HaeT

MaTepHai, TpaMOTHO U

0 CYLIECTBY U3J1araer
€ro, JoIycKas

CTymeHT B MOJTHOM
00BEME 3HaeT MaTepual,
TPaMOTHO | IO
CYIIECTBY M3JIaraeT ero,
HE JIOIycKast

porpaMMoi 00ydeHus
3aJlaHUU HE BBIIIOJIHEHO

3aJ1aHUs BBITTOJIHEHBI
YIOBJIETBOPUTEIHHO

3aJlaHud YCIICIIHO
BBITIOJTHCHBI

HEKOTOPBIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE HA o
BOTIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer Haxoautb WNuorna naxoaur YBEpPEHHO HAXOIUT be30mmnbo4Ho HaxoquT
perieHust 00IBITNHCTBA peuieHus, peunieHus, peuieHus,
IIPENYCMOTPEHHBIX IPEAYCMOTPEHHBIE IIPENYCMOTPEHHBIE IpEAYCMOTPEHHBIE
porpaMMoi 00yueHust MPOTpaMMoii 00yIeHHUS porpaMMoin 00y4eHHsI IIpOrpamMmon
3a1aHUI 3a1aHUI 3alaHuN oOyueHus 3agaHni
BonsmmHCTBO IIperycMoTpeHHBIE IIpenxycMoTpeHHBIE [IpenycMmoTpeHHbIE
IIPEAYCMOTPEHHBIX MPOTrpaMMoii 00ydIeHuUs MPOTrpaMMOii 00ydIeHuUs

porpaMMoi 00ydeHus
3a/1aHUsl YCIEIIHO
BBITIOJTHEHEI

Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KosimuecTBO NpaBUJIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurensHo
50-65 Y 10BIETBOPUTENHHO
66-85 XopoIio
86-100 OTiIn4HO
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10.

7. YYEBHO-METOAUYECKOE U UH®POPMAIIMOHHOE OBECIIEYHEHHUE

JUCHUIIJINHBI
7.1. Pexomenayemas JuTeparypa
7.1.1. OcHoBHAas JIUTEpPaTYypa
OcHOBBI pOOOTOTEXHUKHU : yueOHOe mocodue/A.A. IBaHoB. — 2-¢ u3a. ucnp. — MockBsa :
NHOPA-M. 2022. — 223 c¢. — (Bwicmiee oOpa3oBanue: bakamaBpuar). - DOI

10.12737/lexIbook_58e7460f93d2c6.7688379.
https://znanium.com/catalog/document?id=387605

Kypoimkus, H.II. OcHOBBI poOOTOTEXHUKU [DIEKTPOHHBIA pecypc] : yuebHOe mocodue /
H.IT. Kypbimkua. — DaextpoH. gaH. — Kemeposo : Ky3I'TY umenu T.®. 'opbauesa, 2012.
— 168 c. —

https://e.lanbook.com/book/6605. — 3aru. ¢ skpaHa.

Mysunos, X.H. ABTOMaTU3UPOBAaHHOE IPOEKTUPOBAHUE CPEACTB M CHUCTEM YIIPABICHUSA
[DnexTponHbIi pecypc]: yueb. mocodue / X.H. My3unos, O.H. Ky3skoB. — DJeKTpoH. 1aH.
— Tromens : TroMI'HI'Y, 2011

https://e.lanbook.com/book/28311

7.1.2. lonoJIHUTE/ILHAS JIUTEPATypa

IOpesuu E.U. OcuoBel pobotoTexuunku. CI16: BXB — ITetepOypr, 2010, 359c¢.

Kopenosicee A.H1. Teoperndeckue ocHOBBI poboToTrexHuku. B 2-x kH / A.M. Kopennasces,
Bb.JI. Canamannpa, JI.LU. TeiBec; otrB. pea. C. M. KannyHoB; HH-T MalIMHOBEACHUS UM. A.A.
bnaronpaBoBa PAH. — M.: Hayka, 2006. — ISBNS — 02-033952-0.

Onapxun B.H. MuUpoOBOH ONBIT aBTOMAaTH3allMd TOPHBIX Pa0OT Ha IMOJ3EMHBIX PYIHHKAX
/B.H. Omnapkun, E.JI. Ilyccen, A.Il. TanmuueB u np. Poc. akan. nayk MI'Jl, HoBocuOupck:
2007, 97c.

Xomuenxo B.I'., Conomun B.FO. MexaTpoHUKa U POOOTOTEXHHYSCKHE CUCTEMbI. OMCK: U3]1-
Bo OMI'TYVY, 2008, 160c.

Cmenun B.B. Benmenue B poOoToTexHuKy (YdeOHoe mocobue). MOCKOBCKUN HH-T
pPanuo3’IEKTPOHUKU U aBTOMATUKH (TeX. YH-TeT). M.: MUPDOA, 2005, 115c.

M. Hlaxunnyp. Kypc poOOTOTEXHUKH (ITEpeBO C aHIIIUCKoro). M.: Mup, 1990, 527c.

Ilonoe E.Il., Ilucomennwiti I'.B. OCHOBbl poOOTOTEXHUKH. BBeleHHEe B CHEIMAIBHOCTD:
YuyeOHHK U1 By30B 1o crell. «PoO0TOTEXHMYECKUE CUCTEMbI U KOMILIEKCh» - M.: Briciias
mK., 1990, 224c.

Komniwox B.JI. PoboToTexnuka B ropHoM aeine. Kemeposo: Kysb6accBysusaat, 2000, 335.
byneacos JII., Bopobwves B.A., llpowmbinennsie poOotel (KuHematwka, numHamMuka,
KOHTpOJIb 1 ynpasieHnue). M.: Conon-I11PECC, 2007, 488c.

3enxesuu C.JI., FOwenxo A.C. OCHOBBI YHOpaBI€HUS MaHUITYJIALMOHHBIMU pPOOOTaMHU.
YuyeOHMK 11 By30B 1o cren. «PoOoTel u poboToTexHuueckue cucreMb». M.: M3nar-Bo
MI'TY um. H.D. baymana, 2004, 488c.

7.1.3. YueOHoO-MeTOANYECKOE 00ecedeHre CAMOCTONATEIbHOI PadoThI CTY/IeHTa
1) OCHOBBI MPOEKTUPOBAHUSI POOOTOTEXHUKH ISl TOPHOM MPOMBIIUICHHOCTH (MOOMIIbHBIE

pOOOTHI): METOJIMYECKHE YKa3aHUs K BBINOJIHEHUIO JadopaTopHbIX padbor/ CaHkrt-IlerepOyprekuit
I'opusrit yausepcutet. Coct.: A.A. Kynpunnkuii, A.I'. Cmupnos, . U. Abakymos CII06, 2016, 53

1.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-149.pdf
http://ior.spmi.ru/system/files/Ip/lp 1540198134.pdf

7.2. Ba3pl JaHHBIX, YJIeKTPOHHO-0HOJIMOTEYHbIE CHCTEMbI, HH(POPMAIIMOHHO-CIIPABOYHbIE U

MMOUCKOBbIC CUCTEMBbI

OBC u3ngarenbckoro neHTpa «JIaapy.
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https://znanium.com/catalog/document?id=387605

DiekTpoHHO-6H6IHoTeHas cuctema « 9BC FOPAMT» www.biblio-online.ru.

DnekTpoHHas bubnnoreyHas cucrtema «HarnonanbsHeli 1iudpoBoit pecypc «PyKoHT»».

http://rucont.ru/

4. TlomnorexcToBbie 6a3bl manHbIX, Oubmmoreka CIIITU(TY) URL: [caiirt]
www.kodeks.spmi.edu.ru:3000

5. MocCkoBCKUI TocynapCTBEHHBIM TexHUUYecKui yHuBepcuteT uM. H.D. baymana [caiit]
URL: www.bmstu.ru.

6. DmextponHas  Oubmmorexka  Poccuiickoit  ['ocymapctBennoit  buGmuorexku  (PI'B):
http://www.rsl.ru/

7. -Muposas uudposas oubnmnorexa: http://wdl.org/ru

8. -Empomeiickas mudposas o6udbnumorexka Europeana: http://www.europeana.eu/portal

9. -CobGoanas surukioneauss Bukunenus: https://ru.wikipedia.org

10. -DiekTponHas 6ubimoreka yueOnukos: http://studentam.net

11. http://www.fischertechnik.de/PortalData/1/Resources/didactic/documents/activity -
booklet/ROBOT XTrainingLab/ru.pdf

12. http://easyelectronics.ru/files/Robot/ROBO-PICA _rus.pdf

13. https://www.terraelectronica.ru/show_pdf.php?pdf=%2Fds%2Fpdf%2FR%2FROBO_PICA2.

pdf

14. bubnnoreka H300pETEHMI, MATEHTOB, TOBApHBIX 3HaKoB P® [caiitr] URL:www.fips.ru

wn

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. MaTepuaibHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIA

AyANTOpHM 115 NPOBeAeHNs JIEKIIMOHHBIX 3aHATHH.

60 nocadounwvix mecm

Cron muceMeHHBIH — 31 WT., CTyA ayAUTOpHBIA — 60 1IT., Kpecno ayautopHoe — 1 mr., TpubyHa
HacTosbHas — | mIT., JOCKa HamoyibHAs MoOWibHAas — 1 mT., HOyTOyk 9O0NBOAO2-VQ1400 — 1 miT.,
npoektop XEED WUX450ST — 1 wir., 3xkpan SCV-16904 Champion — 1 wT., miakat — 5 1mrT.

[lepeuenp nMIIEH3MOHHOTO NporpaMMHoro obOecmneueHusi: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, AHTuBHpYycHOe mporpammHoe obecnedenne Kaspersky
Endpoint  Security, 7-zip (cBoGomuHo pacmpoctpansemoe I10), Foxit Reader (cBoOOAHO
pacupoctpansiemoe [10), SeaMonkey (cBoGomno pacmnpoctpansemoe I[10), Chromium (cBoOGOIHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBoOoano pacmnpoctpansemoe I10), doPDF
(cBoboaHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBoGogHO pacmpocTpaHsiemoe
I10), Inkscape (cBoboHO pacnpoctpansemoe [10), XnView (cBo6oaHO pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacmpoctpansemoe I10), FAR Manager (cBo6oaHo pacnpoctpansiemoe [10)

AYAUTOPHHM /15l NPOBEJACHUS NPAKTHYECKHX 3aHATHIA.

16 nocaoounvix mecm

Cron nmucbMeHHBIN — 17 WT., CTya ayAMTOpHBIA — 17 mT., Kpeciao ayauropHoe — 1 mr., TpuOyHa
HacCTOJIbHASA — 1 mIT., JOCKa HacTeHHas — 1 mT., mrakaTt — 6 IIT.

[lepexatHast mynabTUMeHiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); memme mpoBogHas Genius Laser; mpoektop DLP Texas Instruments VLT
XD600LP; croiika nmepenBm:KHas METAITHUECKass MHOTOSIPYCHAs ).

[lepeuenp nuUIEH3UOHHOTO mporpammHoro obOecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mnporpammuoe obecneuenue Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pacmpoctpansemoe I10),
Sea Monkey (cBo6oano pacnpoctpansiemoe I10), Chromium (cBo6oano pacmpoctpansiemoe I10), Java 8
Runtime Environment (cBo6oano pacnpoctpansiemoe I10), do PDF (cBobomgno pacnpoctpansiemoe [10),
GNU Image Manipulation Program (cBobomno pacnpoctpansiemoe II0O), Inkscape (cBoGoaHO
pacmpoctpansemoe [10), Xn View (cBodoano pacnpoctpansemoe 110), K-Lite Codec Pack (cBobomHO
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pactpoctpansiemoe [10), FAR Manager (cBobGomno pacnpoctpansemoe I10), CBoGomno
pacmpocTpaHsieMoe mporpaMmHoe obecriedenue Python.

JlaGopaTtopHbiii crenn «CpencrBa aBromatusanuu U ynpasieHus «CAY-MAKCy» — 1 mr., cTeHn
«Festo» — 2 mT., KOMIUIEKT 000pYAOBaHUS J1a00PaTOPHOTO AJISl U3YUYEHUSI aBTOMATU3UPOBAHHBIX CHCTEM
TEXHOJIOTUYECKHX IMPOLecCOB — | IIT., KOMIUIEKC MCCIIEIOBATEILCKOTO 000PYAOBAHUS IJIsi KOHTPOJIS U
IAArHOCTUKA 00BekTOB — 1 1mT., koMmuiekThl Festo Didactic: FP1110 «BeckOHTaKTHBIE DATYUKA
nojoxxeHus», FP 1120 «beckoHTakTHBIE TaTYUKU TEPEMEILICHUS.

8.2. [lomemmieHHs A1 CAMOCTOSITEIbHOI PadoThI:

1. OcHaieHHOCTh TMOMEIICHHUS IS CaMOCTOSATEIbHON padoThl: 13 mocamounsix mecT. Ctym —
25 mT., CTON — 2 WT., CTOJ KOMIBIOTEpHBIA — 13 mT., mkad — 2 mT., J0CKa ayJUTOpHAas MapKepHas —
1 mt., APM yue6noe IIK (MonutOop + cucremusiii 0510k) — 14 mr. Jloctyn k cetu «MHTEpHET», B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp TUIIEH3HOHHOTO MPOTPAMMHOI0 00ECIICUEHUS:
Microsoft Windows 7 Professional:I'K Ne 1464-12/10 ot 15.12.10 «Ha mocTaBKy KOMITBIOTEPHOTO
obopynoanus» 'K Ne 959-09/10 ot 22.09.10 «Ha mocTtaBky kommbioTepHOM TexHUKH» ['K Ne 447-
06/11 or 06.06.11 «Ha mocraBky oGopymoBanusi» ['K Ne 984-12/11 or 14.12.11 «Ha mocraBky
obopynoBanus" Horosop Ne 1105-12/11 ot 28.12.2011 «Ha mnocTaBKy KOMIIBIOTEPHOTO
obopynoBanus», Jlorosop Ne 1106-12/11 ot 28.12.2011 «Ha nmoctaBKy KOMIBIOTEPHOTO 000PYIOBaHHS
'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mpoaykiuu» , Microsoft Open License 60799400 ot
20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft Open License 49487710 ot
20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 ,
Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012 , Microsoft Open
License 60853086 ot 31.08.2012
Kaspersky antivirus 6.0.4.142

2. OcHaIlleHHOCTb MMOMEIIEHUS U1 CAMOCTOSITEIbHON paboThI:
17 nocanounsix mect. Jlocka Juisi mucbMa MapkepoM — 1 1mT., paboyre Mecta CTyJEHTOB, 000py/10BaHHbIE
I[IK ¢ nmoctymom B ceTh yHuUBepcuTera — 17 mT., MyJIbTUMEOUHBIA mpoektop — 1mr., APM
npernoaBaTens Uit padoThl ¢ MyJIbTUMeUa — | mT. (CHCTEMHBIN OJIOK, MOHHTOPHI — 2 MIT.), CTON — 18
mrt., cTyn — 18 mt. Joctyn x cetu «/HTepHET», B 3NMEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEeNbHYIO
cpenay YHUBEpcUTETA.
[lepeueHb TULIEH3MOHHOTO IPOrPAMMHOT0 00eceueHHs:
Omneparmonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 .
Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007

3. OCHaIIEeHHOCTh OMEIIEHUS /1151 CaMOCTOATENbHOM paboThI:
16 mocamnounbix MecT. CTOJ KOMITBIOTEPHBIH It CTyAeHTOB (TUM 4) - 3 WIT., CTOJ KOMITBIOTEPHBIH IS
CTYIEHTOB (TUN 6) — 2 MIT., CTOJ KOMIBIOTEPHBIN AJI CTYIEHTOB (TUIl 7) — 1 mIT., Kpeco mpenojaBaTes
(cerka, uBer uepHbI) — 17mT., gocka HamoiabHas MoOWIbHAs Oejlas MAarHUTHO-MapKepHas
«Magnetoplan» 1800mMmx1200Mm - 1 mT., MoHOOTO0K Lenovo M93Z Intel Q87 — 17 wir., miakat — 5 mr.
Hoctyn k cetu «IHTEpHET», B 3JEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO cpeay Y HUBEPCUTETA.
[lepeueHb TUIIEH3MOHHOTO IPOrPAMMHOT0 00eCIeUeHHs:
Microsoft Windows 7 Professional: Microsoft Open License 49379550 ot 29.11.2011 .
Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 .
CorelDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 «Ha moctaBKy mporpamMMHOIO
o0ecreyeHus»
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1
Cisco Packet Tracer 7.1 (cBobomuo pacmpoctpansiemoe [IO), Quantum GIS (cBoGogHO
pacmpoctpansemoe [10), Python (cBobGomuo pacmpoctpansemoe I10), R (cBobogHO pacmpocTpaHsiemoe
I10), Rstudio (cBobGomuo pacmpoctpansemoe I10), SMath Studio (cBoboaHOo pacmpoctpansiemoe [10),
GNU Octave (cBo6oaH0 pacnpoctpansemoe [10), Scilab (cBob6omHo pacnpocTtpansiemoe I10)

26



8.3. IlomemmeHus 1JIs1 XpaHeHUsI U MPOPUIAKTHYECKOTO 00CTYKUBAHUSA 000PY/10BAHMS:
1. LlenTp HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA U CPEJICTB O0yUEHUSI:
OCHAIlEHHOCTh:
MEePCOHANIbHBINA KoMIbIOTEp — 2 1IT. (H0cTyn K cetu «MHTepHeT»), MOHUTOP — 4 1IT.,CETEBOM HAKOMUTENb
— 1 mT.,ucTouHuk GecrepeOOWHOr0 MUTAaHUs — 2 IIT., TEJIEBU30P IJIa3MeHHbIA Panasonic — 1 mT., Touka
Wi-Fi — 1 wt., nasuipHast ctanuus — 2 1T., Apeib — 5 wT., nepdoparop — 3 wT., HAOOp UHCTpyMeHTa — 4
IIT., TECTEP KOMITbIOTEPHOM ceTh — 3 IIT., 6aJUIOH CO CXKaThIM ra3om — 1 MIT., macra TeIonpoBoaHas — 1
IT., TIbIECOC — | MIT., paAMOCTaHIMS — 2 MIT., CTON — 4 IIT., TyMOa Ha KOJIeCHKax — | IIT., TOJCTaBKa Ha
KoJjiecukax — 1 mrt., mkad — 5 mr., kpecno — 2 mrT., aectHuna Alve — 1 mr.
[TepeueHs JIMIIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHUS:
Microsoft Windows 7 Professional (JInuensuonnoe coriamenne Microsoft Open License 60799400 ot
20.08.2012)
Microsoft Office 2010 Professional Plus (JIutiensuonnoe cormamenne Microsoft Open License 60799400
ot 20.08.2012)
AnTtuBHpycHOe nporpammuoe obecreuenue Kaspersky Endpoint Security (JJorosop Ne J1810(223)-12/17
or 11.12.17)
2. HenTp HOBBIX HHGOPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:
OcHamieHHOCTh: CTOJ — 5 MWIT., CTYN — 2 WIT., KPecao — 2 MIT., mKad — 2 mT., IePCOHATBHBIN KOMIBIOTED —
2 wrt. (moctymn k cetu «MHTEpHET»), MOHUTOP — 2 WT., MDY — 1 mrT., TecTep KOMIbIOTEpHOI cetn — 1
1IT., OAJIOH CO CKaThIM ra3oM — 1 WT., nrypynosept — 1 mwir.
IlepeueHb JMIIEH3MOHHOTO mporpammHoro obecmeuenus: Microsoft Windows 7  Professional
(JIuensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)
Microsoft Office 2007 Professional Plus (JIutiensuonnoe cornamenue Microsoft Open License 46431107
or 22.01.2010)
AnrtuBupycHoe nporpammuoe obecnieuerne Kaspersky Endpoint Security (Torosop Ne JI810(223)-12/17
or 11.12.17)
3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:
OcHallleHHOCTbD:
CTOJN — 2 MWIT., CTYyJS — 4 WT., Kpecno — 1 mr., mkad — 2 mT., IepcoHaIbHbIA KOMIbIOTEp — 1 MmT. (JocTym
Kk cetn «/HTepHeT»), BeO-kamepa Logitech HD C510 — 1 mr., kononku Logitech — 1 mr., Tecrep
KOMITBIOTEPHOU ceTH — | mT., Apens — 1 wrt., TenedoH — 1 mT., Habop pyYHBIX HHCTPYMEHTOB — | IIIT.
[Tepeuens ITUIIEH3NOHHOTO MPOTPAMMHOTO OOECTICUCHHUS:
Microsoft Windows 7 Professional (JIutiensuonnoe cornamenune Microsoft Open License 48358058 ot
11.04.2011)
Microsoft Office 2007 Professional Plus (JTumensuonnoe cornamenue Microsoft Open License 46431107
ot 22.01.2010)
AnTtuBHpycHoe niporpamMmmuoe obecnieuenne Kaspersky Endpoint Security (Jorosop Ne JI810(223)-12/17
or 11.12.17)

8.4. JIunieH3MOHHOE MPOrpaMMHoOe o0ecriedyeHue

1. Microsoft Windows 8 Professional (morosop 6eccpounsriii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHOM TEXHUKM)

2. Microsoft Office 2007 Standard (moroBop 6eccpounsiit Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2010 Professional Plus (moroBop 6eccpounsrii Microsoft Open License
60799400 ot 20.08.2012, noroBop 6eccpounsiit Microsoft Open License 47665577 ot 10.11.2010,
noroBop Oeccpounbiit Microsoft Open License 49379550 ot 29.11.2011)

4. CIROS Automation Suite (CIROS Studio, CIROS Robotics, RobotVisionCell) (morosop 6eccpounsrit
'K Ne 848-08/13 ot 20.08.2013 nHa nocraBky obopynoBanus u [10)

5. RT ToolBox2 (gorosop 6eccpounsrit 'K Ne 848-08/13 ot 20.08.2013 Ha noctaBky 000py/I0BaHHSs U
I10)

6. LabView Professional 'K Ne1142912/09 ot 04.12.2009 "Ha moctaBky nporpaMmmHOro obecredeHus"
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7. ROBO Pro (cBo6oano pacnpoctpansiemoe [10)

8. PICKit2 (cBoboano pacmnpocrpansemoe I10)

9. Mikro C Demo (cBoboamo pacrpoctpansemoe [10)

10. MPLAB X IDE 4.15 (cBo6oaH0 pactpoctpansemoe [10).
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Pabouas npocpamma oucyuniunvl paccmompena u nepeymeepicoeHa

Hazeanue Kageopvl om 200a, npomoko. Ne
3aBenyronuit kadeapoit y4. CTEIICHb,
JOJDKHOCTD

Pabouas npoecpamma oucyuniunvl paccmompena u nepeymeepicoeHa

Hazeanue Kageopvl om 200a, npomoko. Ne
3aBenyromuii kadeapoit y4. CTEIICHb,
JIOJIKHOCTh

Pabouas npoecpamma oucyuniunvl paccmompena u nepeymeepicoeHa

Hazsauue Kageopvt om 200a, npomoxon Ne
3aBenyronuii kageapoit V4. CTCTICHb,
JOJDKHOCTD

Pabouas npoecpamma oucyuniunvl paccmompena u nepeymeepiucoeHa

Hazeanue Kageopvl om 200a, npomokon Ne
3aBenytouuii kadeapoit y4. CTEIEHb,
JIOJIKHOCTh

Pabouas npoecpamma oucyuniunvl paccmompena u nepeymeepicoeHa

HazeaHue xagheopvl om 200a, npomoxkon Ne
3aBeayroniuii kadenpoit yd. CTEIEHb,
JOJDKHOCTD
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[Tpunoxenue

JINCT AKTYAJIU3AIIUN PABOYEN ITPOT'PAMMBI JIUCLIUIIJINHEI
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