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Homewocts: gekan EHO AHHOTaNUs K papoyeil mporpamMmme

Nara noanuca AMCIIIIIHHBE s [IporpaMMHoe o0ecnieyeHre MeXaTPOHHBIX CHCTEM H POOOTOB

YHUKanbHbI MPOrpaMMHbIA KIKOY:

el b8 o O Y AR et M E IO 0T ORI 15.03.06 MexaTponnka u poGoToTexHnka

Heab 1M CUUIIIMHBI
[enb u3ydeHus TUCHUIUIMHBI — OCBOCHHUE CTYACHTAMU MPUHITUIIOB MOCTPOCHUS U
(GYHKIIMOHUPOBAHUS MPOTPAMMHOTO OOECIEYEHUs] MEXaTPOHHBIX CHUCTEM U POOOTOB,
npUOOpETEeHNE TPAKTUYSCKUX HABBHIKOB HAMKMCAHHWS  QJITOPUTMOB H  TEKCTOB
YOPABJSIIONINX TMPOrpaMM, H3YyUYCHHE AapXUTEKTyp NPOrpaMMHOTO oOecreueHus
POOOTOTEXHUYECKUX  CHUCTEM. Ha naHHOM OCHOBE Wm3y4aercs IIOCTPOEHUE
KOMITBIOTEPHBIX  YIPABJISIOMUX CHCTEM, JS(M(PEKTUBHO pPEATM3YIOMUX Pa3IHIHbIE
QITOPUTMBl yMPABJICHUS, CIYyXKalllde I BBIMOJHEHUS POOOTOM TMOCTaBICHHOMN
yejgoBeKoM 3ajaud. [loMuMoO 3TOro, mpu HU3y4YeHUHU JUCUUILUIMHBI BBIPAOATHIBAIOTCS
o0IIMe HaBBIKM  MPAKTUYECKOTO  HMCIOJB30BAaHUS  METOJIOB  MPOCKTUPOBAHUS
Pa3zHOOOPa3HOT0 MPOTrPaMMHOTO 00ECTICUCHMUSI.
3agaum JUCUUIJINHBI
® U3Y4YCHHUE AapPXUTEKTYyp CHUCTEM YIPABJICHUS MEXAaTPOHHBIX CHUCTEM U POOOTOB
Pa3IMYHOrO YPOBHS
® OBJaJCHUE METOJaMU HAIKMCAHUS AJITOPUTMOB YMPABICHUS U MOJEIUPOBAHUS
MEXaTPOHHBIX CUCTEM U POOOTOB;
e (GopMHpPOBAHHE YCTOMYMUBBHIX HABBIKOB IO MPUMEHEHUIO METOJ0B MPOCKTUPOBAHMS
IPOrPaMMHOTO 00eCIIeUEHUS;

Komnerenuun, popmupyembie B pe3y/ibTaTe 0CBOCHUS AMCHUIIIMHbI:
OIIK-4.1
OpHeHTUPYETCS B COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHUSAX

OIIK-4.2 Ucnonb3yeT B MOBCEIHEBHOM MPAKTUKE COBPEMEHHbBIE HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHbBIE TEXHOJIOTUHU U MPOrPaMMHbIE CPEICTBA

OI1K-4.3 [IpumensieT coBpeMeHHbIe UHGOPMAIIMOHHBIE TEXHOJIOTHHU PEIICHUS 3a/1a4
poecCHOHANTEHOM NESITEIIbHOCTH

OIIK-11.2 [Ipou3BoauT pacyeT u mo00p CTAaHJAPTHBIX UCIOJTHUTENBHBIX U
YIOPABJISIIOUIUX YCTPOKWCTB, MEXaHU3MOB, CPEICTB ABTOMAaTUKH, U3MEPUTEIILHON U
BBIYHMCIIUTEIbHON TEXHUKU

OIIK-11.4 Pa3pabaTsiBaeT 1ipOBHIE ANTOPUTMBI M IPOTPAMMBI YIIPABICHHUS
POOOTOTEXHUYECKUX CUCTEM

OIIK-14.2 Pa3pabaTsiBae€T KOMIBIOTEPHBIE TPOTPAMMBI JIJIsI PEIICHUS 3a1a4
npodecCHOHaNBbHOMN eI TeIbHOCTH



OI1K-14.3 [Ipou3BoAUT OTIAAKY aJTOPUTMOB U KOMIBIOTEPHBIX IPOrpamMM ISl
pelieHus 3a1a4 MpodhecCuOHAIBHOM NeATENbHOCTH
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PaGowas mnporpamMma AWCIMIUIMHBEI cocTaBieHa B coorBercTBun ¢ ®I'OC BO -
OakanaBpuaT no HampasieHMo moarotoBku 15.03.06 Mexatponrka u poOOTOTEXHHKA Ha
ocHoBanun yuebHoro mmraHa OIIOII BO 15.03.06 MexarpoHuka u poOOTOTEXHUKA,
HarpaBJIeHHOCTh (poduias) «CepBucHasT poOOTOTEXHUKA», 0JOOPEHHOTO YYEHBIM COBETOM
yHuBepcurera (mpotokoa Ne 9 ot «25» mrons 2021 r.).

PaGouass mporpamma JUCHUIUIMHBI OOCYXIE€Ha M PEKOMEHIOBaHA K pealu3alvy B
oOpa3zoBarenpHOM Iporiecce s o0ydeHus cryaentos mo OIIOII BO 15.03.06 MexaTtpoHuka
U poOOTOTEXHMKA, HANpaBIeHHOCTh (mpomis) «CepBucHas poOOTOTEXHHKa» Ha 3acedaHUd
Kadeaprl MEXaHUKU, MEXaTPOHUKHU U poboToTexHuku No 1 ot « 37 » aBrycra 2021 T.

(HaumeHosanue kagedpsl, dama, HOMep NPOMoKaIa)

3aB. kadenpoit @/dHYH C.0.

PazpaboTunk mporpaMMel J
K.T.H., JOLEHT Y MainsunkoB A.B.
(yuenas cmenenv u%ﬁoe ssanue, ©.1.0.)
CoracoBaHo:
' . /4 5
/Z[HpeKTop Hay4YHOH Oubnuorexu O /biec s Makaposckas B.I'.

N

PaGouas mporpamMmMa AMCIUILTHHEI MEPECMOTPEHa, OOCYXXICHAa W PEKOMEHJIOBaHa K
peannzanuu B 00pa3oBaTeIbHOM IIpollecce Ha ocHoBaHMU ydeOHoro miana OITOIT BO
15.03.06 MexarpoHuka U poOOOTOTEXHMKA, HalpaBlieHHOCTh (mpodmias) «CepBUCHAS
po6GOTOTEXHUKa, OJOOPEHHOTO YU&HEIM COBeTOM  yHuBepcuteTa mnpotokonm Ne 9 or
« 25 » 06 202, Ha 3acelaHud
kademper AP W {1 o7 3/.08.22

(Haumerosarue Kagedpwl, 0ama, HoMep HPOMOKOTa)

3aB. Kadenpoi Aol /ﬂ%’%j’“ L®

Pabouas mporpamMma AWCIUMIUIMHBEI TEPECMOTpeHa, OOCYxIeHa W PEKOMEHIIOBaHa K
peanmusanuu B 00pa3oBaTENbHOM IIpOIlECCE HAa OCHOBaHMM yyeOHoro mmiana OIIOII BO
15.03.06 MexatpoHuka u poOOTOTEXHMKA, HaIpaBleHHOCTh (mpopuns) «CepBucHas
pOBOTOTEXHNKAY, ONOOPEHHOro YUSHEIM COBETOM  yHmBepcuTeTa mporokon Ne 9 or
«dS » 06 20 r., Ha 3acelJaHud
kabempel  MMuP N1 oy 37.03.%023.

(HauMero&aHUe KAgedpsl, Oama, HOMep NPOMOKOTa)

3aB. kadeapoit EX—. /ﬂgng CP

Paboyas mporpaMMa AWCIUITIMHEI IEPECMOTpeHa, OOCyXIeHa U PEKOMEHIOBaHA K
peasmzari B 00pa3oBaTeIbHOM TIIporiecce Ha ocHoBaHuMM ydeOHoro miana OIIOII BO
15.03.06 MexarpoHnka u poOOTOTEXHMKA, HaIpaBleHHOCTs (mpopminb) «CepBucHas
pOGOTOTEXHUKAY, OJOOPEHHOr0 YUEHEIM COBETOM  yHHBepcuTeTa NpoTokonm Ne § ot
« 2 » 05 200U r, / Ha 3aceJaHuu
xadempsr_ A lilUu® WA owa 3008 202%

(HauMero8arHue Kagedpel, 0ama, HoMep HPOMOKOTa)

3aB. Kadempoit D — /f/&ao/ﬂw 4




1 Hens um 3amaum aucuumiuHbl. IlepedyeHbp muIaHupyeMbIX Ppe3yJbTAaTOB
o0yyeHUs] MO AUCHUILUIMHE, COOTHECEHHBIX C INIAHUPYEMbIMH  pe3yJbTaTaMH
OCBOCHUSI OCHOBHOM NMpo@deccuoHabHOI 00pa3oBaTeIbHOM IPOrpaMMbl

1.1 Heap AUCHUNIMHBI

[enb u3yyeHus: AUCUUILIIUHBI — OCBOEHUE CTYACHTAMHU MIPUHIIUIIOB MTOCTPOCHUS U
(GYHKIIMOHUPOBAHUSI IPOrPaMMHOTO 00ECHEUYeHHUsT MEXaTPOHHBIX CHCTEM U POOOTOB,
npuOOpeTeHNuEe TMPAKTUYECKUX HABBIKOB HAMMCAHUS QJITOPUTMOB U TEKCTOB
VOPAaBISIONUX TMPOTpPaMM, H3YyYEHHE AapXUTEKTYp TMPOTpaMMHOTO oOOecTeueHus
pPOOOTOTEXHUYECKUX  CHCTEM. Ha pmanHOM OCHOBE WU3y4aeTcs IOCTPOCHUE
KOMIIBIOTEPHBIX ~ YIPABISAIOMUX CUCTEM, A(G(EKTHUBHO peaTn3yIUX pa3IUIHbIC
QITOPUTMBI  yTIPABJICHHSI, CIIy)Kalllde JJs BBIIOJHEHUS pPOOOTOM MOCTaBICHHON
YeloBeKOM 3amaud. [loMUMO 3TOro, Mpu M3yYeHWH IAUCIMILTUHBI BBHIPAOATHIBAIOTCS
oOmIye HaBBIKM  NPAKTHUYECKOTO  HCMIOJB30BAHUS  METOAOB  MPOCKTHPOBAHHMS
Pa3HO00pPa3HOro MPOrpaMMHOT0 OOecTIeueHusl.

1.2 3agaun AUCHUTIIIIHHBI

OCHOBHBIMH 33/1a9aMH H3Y4CHUSI TUCIUTUINHBI SBISTIOTCS:
® U3y4YCHHE AapXUTEKTYyp CHUCTEM YIIPaBICHHS MEXaTPOHHBIX CHUCTEM M pPOOOTOB
Pa3IMYHOTO YPOBHS
® OBJIAJICHHUEC METOJaMH HAIMCAaHUS AJITOPUTMOB VIPABICHUS U MOJCIHUPOBAHHUS
MEXaTPOHHBIX CUCTEM U POOOTOB;
e (opmupoBaHUE YCTOWYHMBBIX HABBIKOB IO MPUMEHEHUIO METOAOB MPOCKTHPOBAHHUS
IPOTPaAaMMHOTO 00eCIeUeHUS;
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1.3 IlepeyeHb IUIAHMPYEMBIX Pe3yJabTATOB OOYYeHUS 1O AMCIHUILIUHE,
COOTHECEHHBIX € IUIAHMPYEeMbIMH  pe3yJibTATAMH  OCBOCHHSI  OCHOBHOI
npodgeccHOHATBHONH 00pa30BaTeIbLHON MPOrPaMMBbI

Tabnuna 1.3 — Pe3ynpTaThl 00y4eHUs O JUCIUILINHE

IInanupyemvie pezyromamoi

0CBOEHUSL OCHOBHOLI Koo
npogeccuonanvbHou U HAUMEeHOB8aHUe
y IInanupyemvie pezyromamol
0bpazosamenvHoll UHOUKAmMopa
00yueHus no OuCyuniune,
npocpammul docmudiceHust
COOMHeceHHble ¢ UHOUKAMOPaMU
(Komnemenyuu, 3aKpenyienHvle KoMnemeHyuu, -
y 00CMUCEeHUs. KOMNEemeHyull
3a OUCYUNTUHOUL) 3aKpPenienHo20

KOO HAUMEHOBAHUEe 3a OUCYUNTUHOU
KOMHnemeHyuu KOMNnemeHyuu

Cnocoben nonumarpe | OIIK-4.1 3namub: COBpEMEHHBIE

MPUHIIMIIBI paOOThI Opuentupyercs B MH(OPMAaLIOHHBIE TEXHOJIOTUN

COBpPEMEHHBIX COBpPEMEHHBIX Ymems: opueHTHPOBATHCS B

WH(pOPMaITMOHHBIX nH(}pOpPMAITMOHHBIX COBPEMEHHBIX HH(POPMAITMOHHBIX

TEXHOJIOTUH U TEXHOJIOTHSIX TEXHOJIOTHUSIX

HCIIOJIb30BATh UX JJIA Bnaoemov (unu umemsv onvim

pelIeHus 3a1a4 desimenbHOCmU): CIOCOOHOCTHIO

npodeccroHanbHOI OpPUEHTUPOBATHCS B COBPEMEHHBIX

NeSTebHOCTH MH()OPMAIMOHHBIX TEXHOJIOTHSIX
OIIK-4.2 Ucnons3yer | 3Hamb: COBPEMEHHBIE
B IIOBCEJTHEBHOI nH(OPMAaLIOHHO-
MPAKTUKE KOMMYHHKAITUOHHBIE TEXHOJIOTUH H
COBpPEMEHHbIE IPOrpaMMHBIE Cpe/ICTBA
uH(OPMAIIMOHHO- Ymems: ncnons3zoBaTh B
KOMMYHHKAI[UOHHBIE | TIOBCEIHEBHOM MPAKTHKE

OITK-4 TEXHOJIOTHH U COBpeMEeHHBIC HH(OPMAIITMOHHO-

POrpaMMHbIE KOMMYHHKAI[MOHHbIE TEXHOJIOTUH U
cpenacTBa MPOrpaMMHBIE CPEICTBA

Bnaoemo (unu umemo onvim
desmenvHocmu): CioCOOHOCTBIO
HCTIOJIb30BaTh B TIOBCETHEBHOM
MPaKTUKE COBPEMEHHBIC
MH(pOPMAIIMOHHO-
KOMMYHHUKAITMOHHBIC TEXHOJIOTHH U
MPOrpaMMHBIE CPEJICTBA

OIIK-4.3 IIpumenser
COBPEMEHHEIE
nH(pOpMaIMOHHBIE
TCXHOJIOTHU PCUHICHU A
3amad
npodhecCHOHATBLHOM
JeSITeITbHOCTH

3Hamb: COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIIOTUU

Ymems: npumMeHsaTh cOBpeMeHHbBIE
MH(GOPMAIMOHHBIE TEXHOJIOTUU
pelieHus 3a1a4 npodeccuoHanbHON
JESITEIBHOCTH




Bnaoemo (unu umemo onvim
desmenvHocmu): CioCOOHOCTHIO
NPpUMCHATH COBPCMCHHBIC
MH(POPMAITMOHHBIC TEXHOJIOTHH
pelieHus 3aaa4 npodeccuoHaIbHON
JeSATeIIbHOCTH

OIIK-11 Crniocoben OIIK-11.2 3nams: ob1IEE YCTPOUCTBO U
pazpabatbIBaTh U [Tpou3BOaUT pacyeT U | XapaKTEPUCTUKHU Pa3IUYHbBIX
MPUMECHSITh no00p CTAHIAPTHBIX | MEXaHU3MOB U UCTIOTHUTEIbHBIX
QJIITOPUTMBI U UCIIOJTHUTENbHBIX U YCTPOICTB
COBPEMEHHBIE YIPaBISIONINX Ymembs: ocymecTBIsATH BHIOOD
nudpoBbie YCTPOMCTB, o011eli KOMITOHOBKH MPUBOJIA 1
MPOrpaMMHBIE MEXaHU3MOB, CPEICTB | TIOJ00p CTaHIAPTHBIX
METO/Ibl PaCU€TOB U | aBTOMATHUKH, HCIIOJIHUTENBHBIX YCTPOMCTB U
MIPOEKTUPOBAHHUS U3MEPUTEILHON U MEXaHH3MOB pOOOTOB
OTJICJIbHBIX BEIUHCIIUTEILHON Bnaoemo (unu umemsv onvim
YCTPOMCTB U TEXHUKH desimenbHOCmMU): CIOCOOHOCTHIO
MOJICUCTEM OCYILIECTBIISTh pacyeT CTaHIapTHBIX
MEXaTPOHHBIX U UCIIOJIHUTENBHBIX YCTPOUCTB U
POOOTOTEXHIUYECKUX MEXaHHU3MOB pOOOTOB
CUCTEM C OIIK-11.4 3namp: unpoBbIC ANTOPUTMBI U
HCITIOJIP30BAHUEM Pa3pabarbiBaeT porpamMmsbl yIIpaBJICHUS
CTaHIapTHBIX U(PPOBBIC ANTOPUTMBI | pOOOTOTEXHUYECKUX CUCTEM
UCIIOJTHUTCIIBHBIX U | B POTPaMMBbl Ymems: pazpabateiBats 11 poBbIe
YHIPaBJISAIOMKMX YHOpaBJICHUA AJITOPUTMbI M IPOTrpaMMBbI
YCTPOUCTB, CPELICTB POOOTOTEXHHYECKUX yIpaBiaeHUsT POOOTOTEXHUYECKHUX
aBTOMATHKH, CHCTEM CUCTEM
M3MEPHUTEIILHON 1 Bnaoemyo (unu umems onvim
BBIYHCITHTEIEHOM dessmeibHoCcmu): CrioCOOHOCTBIO
TCXHUKH B paspabaThiBaTh ITU(POBBIC
COOTBCTCTBHM C aJTOPUTMBI U IIPOTPAMMBI
TEXHAYCCKUM yIpaBieHUsT POOOTOTEXHUYECKHUX
3a/1aHUCM, CUCTEM
pa3pabarbIBaTh
uudpoBbie
QIITOPUTMBI U
MIPOrpaMMbI
yIpaBIeHUS
POOOTOTEXHIUYECKUX
CUCTEM

OIIK-14 Crniocoben OIIK-14.2 3namb: OCHOBHBIE IPUHIIUIIBI
pa3pabarbIBaTh Pa3pabatsiBaeT pa3pabOTKH KOMITbIOTEPHBIX
QJIITOPUTMBI U KOMITBIOTEPHbBIE MIPOrpaMm
KOMITBIOTEPHBIC POTPAMMBI TSI Ymems: pazpabarsiBaTh
MIPOrpPaMMBbl, pelieHus 3a1a4y KOMITBIOTEPHBIE TIPOTPAMMBI JIS
IIPUTO/IHBIE JUIS npodeccuoHaIbLHON pelieHus 3a1a4 nmpodeccuoHanbHOMN
MPAKTUYECKOTO NEeSITEIIbBHOCTH JeSITEIbHOCTH
MIPUMEHEHHUS Bnaoemyo (unu umems onvim

desimenbHOCMU): CTIOCOOHOCTHIO
pa3pabaTrbIBaTh KOMIIbIOTEPHBIE
MPOTPaMMBI JIJISl pEIICHUS 3a/1a4
npoeccCHoHaIbHOI 1eATEeNbHOCTH




OIIK-14.3 3Hamb: OCHOBHBIC OCHOBHEIC
[TIpou3BOAUT OTNIAAKY | MPUHIUIIBI OTJIAIKK aJTOPUTMOB U
AITOPUTMOB U KOMITBIOTEPHBIX TPOTrpamMm
KOMIIBIOTEPHBIX Ymems: nponzBouTh OTIAIKY
porpamm JJis QITOPUTMOB M KOMIIBIOTEPHBIX
pelIeHus 3aaa4d MporpamM JJIsl perieHus 3a1a4
npodeccuoHaIbLHON poeCCHOHATILHOMN IeATEILHOCTH
NEATEIbHOCTH Bnaoemo (unu umemsv onvim

deamenbHocmu): ClioCOOHOCTHIO
MIPOU3BOJIUTH OTIAJIKY &JITOPUTMOB
¥ KOMIIBIOTEPHBIX MPOTPAMM JUISI
pelieHus 3a1a4 mpodeccuoHanbHOMI
JeSITEIbHOCTH

2 Yka3zaHue MeCTa JMCHHUILUIMHBI B CTPYKTYPe OCHOBHOI NMpogecCuoHaIbLHOM
o0pa3oBaTeyibHON MPOrpaMMbI

Jucuunnuna «lIporpammHoe obecrieueHne MEXaTpPOHHBIX CHUCTEM U POOOTOBY
BXOJUT B 00s3aTeNbHyl0 4YacTb Ojnoka 1 «Jlucuumimsbel (MOJIynan») OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHONM MpPOrpaMMbl — MpOrpamMMbl OakanaBpuaTa
15.03.06 MexaTponuka U poOOTOTEXHHKA, HAMpPaBJICHHOCTh (mpoduns) «CepBHCHas
poboToTexHuKa». Jucuumninna nuzydaercs Ha 4 Kypce B 7 ceMecTpe.
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3 O0béM NUCHUIUIMHBI B 3a4Y€THBIX €IUHMIAX C YKa3aHHEM KOJIHYeCTBA
aKaJleMH4YeCKNX WJIH ACTPOHOMHYECKHX 4YaCOB, BbIIEJEHHbIX HA KOHTAKTHYIO
padoTry oOy4amomuxcsi ¢ mpemojaaBarejeM (M0 BHAAM Y4eOHBIX 3aHATHII) U HA
CaMOCTOSAITEIbHYIO Pa00Ty 00y4Yaromuxcs

O6mast Tpy10€MKOCTh (00BEM) TUCIUIUIMHBI COCTABISIET 4 3a4ETHBIX €IMHUIL
(3.e.), 144 akaneMHUYECKHUX YaCOB.

Tabmuua 3 - O0beM TUCIUIIINHBI

o Bcero,
Bupl yueOHo#M pabOThI 4ACOR
OO6mas TpyJ0EMKOCTh TUCITUTUTHHBI 144
KonTakTHas paboTta o0yuaromuxcs ¢ npernojaaBaTesieM mo 5515
BHJIaM yUeOHBIX 3aHSATUH (BCETO) ’
B TOM YHCJIE:
JIEKIIUHA 18
nabopaTopHbIC 3aHIATHS 18
MPAKTUYECKUE 3aHATUS 18
CamocrosTenbHas padboTta oOyJaromuxcs (BCero) 52,85
KoHTpo1b (TOArOTOBKA K AK3aMEHY) 36
KonTakTHas paboTa no npoMeKyTOYHOM aTTecTaluu
1,15
(BceroATTKP)
B TOM YHCJIE:
3auéT HE MPeyCMOTPEH
3a4€T C OIICHKOMU HE TPETyCMOTPEH
KypcoBasi pabota (IpoeKT) HE NIPEAYCMOTPEH
9K3aMeH (BKJII0Yasi KOHCYJIbTAIMIO IEPEe]T IK3aMEHOM) 1,15




4 Conaep:xxaHme JUCUMILUIMHBI, CTPYKTYPUPOBAaHHOE MO TeMaM (pa3aesiaM) ¢
yKa3aHHeM OTBeJAEHHOI0 Ha HHUX KOJMYECTBA aKaJAeMHYeCKMX 4YacOB U BH/IOB
y4eOHBIX 3aHATHI

4.1 Conep:xaHue IUCHUNINHBI

Tabmuna 4.1.1 — CopepxkaHue AUCUUIUIMHBI, CTPYKTYPHUPOBAHHOE IO TeMaMm
(paznenam)

No Paznen (tema)
Conepxxanue
n/n JCLUIIINHBI
1 2 3
Bgenenue. Brenenue. IIpeamer u 3amauu kypca. Beaenue B 10
OcHoBHble noHATHA U | MUPTC,  npuHUOMOBI  MOCTPOECHHS  MPOrPAMMHOIO
ornpeeNeHus obOecrieuenus.  OOmme  KOHLENIUU  Pa3pabOTKU
1 |mporpammHOro nporpaMMHoro  obecnedenusa. CBsizb  Kypca C
obecrnieuenust M u OOLIEMH)KEHEPHBIMU, OOIIIEHAYYHBIMUA U CHEIHATbHBIMU
PTC muctuiimHamMu.  CTpykTypa W oOmiee  cojaeprkaHue
Kypca.
HcTtopust mosiBieHuss U 0030p CYLIECTBYIOIIUX SI3bIKOB
SA3b1KH IIPOrPaMMUPOBAHMS, IPUMEHSAEMBIX MEXAaTPOHHBIX H

2 |mporpamMMUpOBaHHs |poOoTOoTeXHHYECKHX cucTemax. CTpyKTypa M CHOCOOBI
OMMCaHUS S3bIKOB MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS.

OCHOBBI OCHOBBI MIPOEKTUPOBAHUS MPOTPAMMHOTO OOecTeueHusl.
IPOEKTUPOBAHHUS Hucxopsiiee npoexktupoBaHue nporpamm. MoaynbHOE
3 |mporpamMMHOro IIPOTPaMMHUPOBAHUE. CrpykTypHOE KOJIMPOBAHHUE.
oOecrieyeHus Urenne CTpyKTypupOBaHHbIX mporpamm. Crpateruu
IPOrpaMMUPOBAHUS
OCHOBBI ANITOPUTMH3ALUN " CTPYKTYpHU3aLuU
OCHOBBI nporpaMMHOro obtecredeHust poOoToB. JIuHelWHbIE
4 |anropuTMHU3aLnn BBIYMCIIUTEIILHBIC AITOPUTMBI. AnropuTMBI C
BETBJIICHHEM.  BcromorarenbHble  anrOpuTMbBl U
IPOLETyPHI
[Tporpammupyembie  |CucteMbl mporpaMMupoBaHus Ha si3bikax MOK 61131-3.
JIOTUYECKUE A3pIk  peneilHo-KOHTakTHBIX  cxeMm, LD. Chucok
KOHTPOJLIEPHI uHcTpykiuii, IL. CrpykrypupoBanHblii Tekct, ST.
JnarpamMmbl (GYHKIIMOHATIBHBIX 0JIOKOB, FBD.
5 ®dynkunoHanbHple 050ku ctangaproB MOK 61499 wu

MOBOK 61804. IlocnenoBatenbHble (YHKIIMOHATBHBIC
cxembl, SFC. [IlporpammHoe oOecreueHue IS
nporpammupoBanus [TJIK.

Cetu u untepdeiicel  |[IpombinienHsie cetu U uHTepdeicel. OOIuUe cBeneHus
0 mpoMbIlIeHHbIX ceTsax. MuTepdeiicel RS-485, RS-422




u RS-232. OcHOBBI IOCTPOEHUST CETEBBIX MPOTOKOJIOB Ha
npumepe ceteBbix npoTokonoB CAN u Modbus.

AnmapaTHo- OcHoBbl  mporpamMmupoBanus. OCOOEHHOCTH THUIIOB
nporpaMMaHas NEPEeMEHHBIX  JaHHbIX. ATmmapatHoe oOecreueHue
matdopma Arduino | Arduino. [Ipumepsl HanrcaHus MPoOrpaMm U OMOJIMOTEK.
CoBpeMeHHbIe OTkpbITast JIEKIUMST W MacTep-KjiacC C  y4acTHEM
TEHJEHIIMU PA3BUTHS |IKCIEPTOB U CHEIUAIUCTOB BEAYLIUX HPOMBIIICHHBIX
IPOrPaMMHOTO NPEANPUATANA, HAYYHBIX M TMPOEKTHBIX OpraHU3alMil B
obecrnieueHus 00JIacTH MEXaTPOHUKHU, POOOTOTEXHHUKH, MAIIMHO- H
MEXaTPOHHBIX u |npubopoctpoenus, [T, CAIIP u T1.1.

poboroTexHnyeckux |COBpPEMEHHOE COCTOSIHME M aKTyajbHble mpoonemsbl [T-
CUCTEM TEXHOJOTHM, MPOrpaMMUPOBAHMS, MEXATPOHUKH U

pPOOOTOTEXHUKH.
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Ta6nuna 4.1.2 —CopaeprxkaHue AUCHUIIIMHBI U €0 METOIMUECKOE 00ecTieueHUE

Ne Bune! nesarenpaocTr | YueOHO- PopmbI TeKyIIEro
/T KOHTPOJIS
Paznen (TeMa qUCITUTIINHBI MCTO/IHHCCK yCIIEBAEMOCTH (1O Kommeren
Jek., | Ne Ne ue HeOesM 882051
yac | Jyab. | mp. | Marepuasl
cemecmpa)
1 2 3 4 5 6 7 8
1 | Beenenue. OcHoBHBIE | 2 - - V1, KO OIIK-4,
MOHATUA W ONPENECICHHUS MV-1 (2 Henens) OIIK-11
MIPOTPaMMHOTO
obecrieuenus M u PTC.
2 | A3bIku 2 - - Vi, KO OIIK-4,
IpOrpaMMHUPOBAHUS MVY-1 (4 nepens) OIIK-11
3 | OcHOBBI TpOeKTUpOBaHus | 4 1 1 Vi, JIP, IIP, KO | OIIK-4,
IPOrpaMMHOTO MVY-1 (6 Hemens) OIIK-11,
oOecrieueHus OI1K-14
4 | OCHOBBI AITOPUTMU3ALIUU 2 2 2 Vi, JIP, ITP, KO OIIK-4,
MY-2 (8 Henens) OIIK-11
5 | IIporpamMmmupyembie 2 3 - V1, JIP, KO OIIK-4,
JIOTUYECKUE KOHTPOJUIEPHI MV-2 (10 venenst) | OIIK-11,
OI1K-14
6 | Cetu u unTEpdECH 2 - - Vi, KO OIIK-4,
MY-3 (12 nepensa) | OIIK-11
7 | AnmapatHo- 2 - 3 Vi, ITP, KO OIIK-4,
nporpaMmaHas MY-3 (14 nepensa) | OIIK-11
mwiaropma Arduino
8 | CoBpeMeHHbIE TEHAEHUUU | 2 - - Vi, KO OIIK-4,
pa3BUTUSA IIPOTPAMMHOIO MVY-3 (16 menens) | OIIK-11
obecrieueHus
MEXaTPOHHBIX u
POOOTOTEXHUYECKHUX
CUCTEM
Hroro: 18 18 18
Ilpumeuanue: KO — xoHTponbHbIM ompoc, IIP — mpaktuueckas pabora, JIP —

nabopaTtopHas pabora
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4.2 JlabopaTopHbie U (MJIH) NPAKTHYECKHE 3aAHATHS

Tabnuma 4.2.1 — JlabopaTopHbie pabOThHI

No HanmenoBanne nabopaTopHOi pabOThI O06bEMm, yac.
1 2 3
1 [IporpammHas peanuszanus CHCTEMbl aBTOMAaTHYECKOTO YIIPaBIEHUS 6
MEXaTPOHHOTO JIEKTPONPUBO/IA
5 [IporpammHas peanuzanus ClEIAIEH CHUCTEMbl aBTOMATHYECKOTO 6
yIpaBJICHUS
3 [IporpamMMHas peanu3anus CHCTEMBbI YIPABICHUS JBYX3BEHHBIM 6
MaHUIYJISTOPOM
Wroro: 18
Ta6nuna 4.2.2 — [IpakTuueckue 3aHsATUs
No HanMeHoBaHMe NPAKTUUECKOTO 3aHSATUS O06bEM, yac.
1 2 3
1 | Pazpabotka [10. Perynstop npuBoia MEXaTpOHHOM CHCTEMBI 6
) Paspaborka  I1O.  IInmaHupoBIIMK  TpPaeKTOPHUM  JBHIKEHUS 6
HCIIOJTHUTENIbHBIX 3B€HbEB po0OTa
3 | Pazpabotka I10 BepxHero ypoBHs podoTa 6
Uroro: 18
4.3 CamocrositesibHast padora cryaeHTos (CPC)
Tabmuna 4.3 — CamocrtosiTenbHas paboTa CTy/IEHTOB
No Bpewms,
Cpok 3aTpayuBaeMoe
paznena| HaumenoBanue paszzaena (T€Mbl) JUCIHUTIIMHBI
(TebI) BBINIOJIHEHUSI | HA BBITIOJIHEHHE
CPC, gac
1 2 3 4
1. Beenenue. OCHOBHBIE TOHATHS U ONIPEACICHUS 1 Henens 3.85
nporpammHoro ooecredenuss M u PTC ’
2. SI3BIKM TPOrpaMMUPOBAHUS 2 Henens 7
3. OCHOBBI ~ MPOEKTUPOBAHUS  MPOrPAMMHOIO | 6 Heaes
oOecrieyeHus 7
4. OCHOBBI aITOPUTMU3ALUN 10 Henens 7
5 [Iporpammupyemble Jorudeckrue KOHTpoJuiepsl | 12 Hemens 7
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6 Cetu u nunTepdence 13 Henens 7

7 AmnmapaTHo-iporpaMManas miatdopma 14 nenens 7
Arduino

8 CoBpeMEHHbBIE TEHICHIIUH PA3BUTHUS 16 uenens
MIPOTPAMMHOT0 00€CTICYeHUSI MEXaTPOHHBIX U 7
POOOTOTEXHUUYECKUX CUCTEM

Htoro 52,85
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5 IlepeyeHb y4eOHO-METOAMYECKOr0 oOecmeveHHsl JIS CAMOCTOATEIbLHOM
PadoThI 00Yy4AIOIIUXCH MO TUCIHUILINHE

CTyeHTBI MOTYT TIPH CAaMOCTOSATEILHOM M3YYCHHUH OTIEIHHBIX TEM U BOIPOCOB
JTUCITUTUINH TI0JIb30BaThCs yUeOHO-HATIISTHBIME TTOCOOUSIMU, y4eOHBIM 000pYI0BaHUEM
U METOJAMYECKUMHU pa3zpaboTkamMu Kadeapbl B pabouee BpeMs, YCTaHOBJICHHOE
[IpaBunaMu BHyTpEHHETO pacmopsiKka pabOTHHUKOB.

YuebHo-MeTOAMUEeCKOEe  OOECledYeHre it CaMOCTOSITEIbHOW — paboThI
00ydJaronuxcs 1Mo JaHHOW TUCIUTINHE OPTaHU3YEeTCS:

OubIUOMEKOU YHUBEpCUMema:

® OubauoTeuHbI (POHJ YKOMIUIEKTOBaH y4e€OHOM, METOJAMYECKON, Hay4dHOM,
IIEPUOIUYECKON, CIIPABOYHOM U XY 0KECTBEHHOU JIMTEPATYPOU B COOTBETCTBUU € YII n
nmannou PIT/I;

® UMeeTCsl JOCTYIl K OCHOBHBIM HMH(GOPMAIMOHHBIM 00pa30BaTEIbHBIM
pecypcaM, uH(OOPMAIIMOHHOW 0a3e JaHHBIX, B TOM 4YHCIIe OuOIHorpaduIecKo,
BO3MOXXHOCTH BbIX0/1a B VIHTEpHET.

Kagheopoii:

® nmyTeM oOOecreyeHusi JOCTYMHOCTH BCEro HEO0OXOAMMOro  y4eOHO-
METOJIMYECKOTO U CIIPABOYHOTO MaTepUaa;

® [IyTeM TIPENOCTABICHUS CBEICHUNA O HAIMYUU Y4EeOHO-METOINYECKOM
JUTEPATYPBI, COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB.

® [yTeM pa3paboTKH:

— METOIUYECCKUX PEKOMEHIAINi, MOCOOWA M0 OpraHU3AIMH CaMOCTOSTEILHON
pabOThI CTYJEHTOB;

— TeM pedeparos;

— BOTIIPOCOB K 3a4ETY;

—METOMYECKNX YKa3aHUH K BBITTOJTHCHHIO JJAOOPATOPHBIX padOT | T.I.

munoepagueii yHusepcumema:

— TMOMOIIb aBTOpaM B TMOJITOTOBKE W U3JIaHUM HAyYHOM, Y4YeOHOU U
METOIMYECKON JTUTEPATYPHL;

—yJIOBJIETBOPEHHE TMOTPEOHOCTH B THUPAKUPOBAHUM HAYYHOU, Yy4eOHOU W
METOIMYECKON JTUTEPATYPHI.
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6 O0pa3oBaresibHbIE TEXHOJOTHH.
TexH010rUN UCNIOJIH30BAHNS BOCIUTATEILHOI0 MOTEHIIAAJIA JUCHUILTHHBI

Peanmn3anyss  KOMIIETEHTHOCTHOTO  IMOAXOAA  NPEIyCMAaTpUBAET  LIMPOKOE
HCIIOJIb30BaHWE B 00pa30BaTEIbHOM MPOIECCE AKTUBHBIX M HMHTEPAKTUBHBIX (POpM
MPOBEJICHUS 3aHATUN B COUETAaHUH C BHEAYUTOPHOM paboToil ¢ Leabto popMupoBaHUs
oOmenpodeccuoHaNTbHBIX KOMIIETSHITNN 00yJarommnXcsl.

Tabnuna 6.1 — MHTepakTUBHBIE 00pa30BaTE/IbHBIC TEXHOJIOTHUU, UCIIOIb3YEeMbIC
MIPU TIPOBEJICHUU AYTUTOPHBIX 3aHATUMA

Hcnonb3yembie O0bewm,
HanmenoBanue paszaena (TeMbl
MHTEPaKTUBHbIE yac.
Ne | nmexumu, mpakTHUECKOTO WIIH
o0OpasoBaTenbHbIE
J1a00paTOPHOTO 3aHSATHS )
TEXHOJIOTHH
1 2 3 4
1 |Jlekums  pasnena: AnnapaTtHo- | MacTep-Kkinacc 3KCHEpPTOB M 7

nporpammanas miaatdopma Arduino | crienuaarcToB
2 | [IporpammHast peanu3anusi cucteMbl | BupTyanpHas mabopaTtopHast

aBTOMAaTUYECKOTO YIPABICHUS pabora 2
MEXaTPOHHOT'O 3JIEKTPONPUBOJIA

3 | [IporpammHas peanmusanus | BuptyanbHas nabopaTopHas
clesIen CUCTEMBI | paboTa 4
aBTOMATHYECKOTO yIpaBJICHUS

(;maGoparopHas paboTa)
4 | [Iporpammuas peanuzanusi CUCTeMBI | BuptyansHas maboparopHas

yIpaBJICHUS JIBYX3BEHHBIM | paboTa 4
MaHUMYJIATOPOM (;1abopaTopHast
paboTa)

5 | Pazpaborka I10. IlmanupoBuiuk | BupTyaibHas mpakTudecKkas
TPaeKTOpUH JBUXEHUs | paboTa 4
UCIIOJIHUTENIbHBIX 3BEHBEB POOOTa
(mpakTudeckas pabora)

Uroro: 16

ConepkaHue IUCHMIUIMHBL  00NagaeT 3HAYUTEIBHBIM  BOCHHUTATEIHHBIM
MOTECHIIMAJIOM, TIOCKOJBKY B HEM aKKyMYJUPOBaH HCTOPUYECKUI M COBPEMEHHBIH
HAyYHBIH  ONBIT  4YeJIoBeYecTBa. Peanm3anuss  BOCIUTATENBHOIO  MOTEHIMAJA
OWCUUIUIMHBL ~ OCYIIECTBISIETCST B~ paMKaxXx  €IWHOTO  00pa30BaTeNbHOTO |
BOCIIUTATEIILHOTO TMPOIECCa M CIIOCOOCTBYET HEMPEPHIBHOMY Pa3BUTHUIO JTHYHOCTH
KaX1oro oOydvaromerocsi. JIMCIMIUTMHA BHOCHT 3HAYUMBIA BKJIaJ B (OPMHUPOBaHUE
npodecCHOHAILHOW ~ KyJIbTypel — oOydatomuxcsi.  ConepkaHue — JUCIHUTUIHHEBI
CHoCcOOCTBYET MPOPECCHOHATBHO-TPYA0BOMY BOCITUTAHHUIO O0YYaIOLTUXCS.
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Peanu3zainus BOCIUTATENbHOTO MOTEHIMANA JUCHUIIIMHBI TOAPa3yMEBaeT:

— IIeJICHANPaBJIEHHBIN OTOOp TpemojaBaTeleM W BKIIOUYCHHWE B JICKIIMOHHBIN
MaTtepuai, MaTepuasl JJII MPAKTUYECKUX 3aHATUNA CONEPIKaHHS, TEMOHCTPHPYIOIIETO
oOydJarorumcsi  00pasibl HACTOSIIIETO HAYYHOTO TMOJABI)KHHYECTBA CO3/IaTeliell U
MpEACTaBUTEICH  JaHHOM  OTpacid  HAYKM WU TPOU3BOJACTBA,  BBICOKOTO
npodecCuoHaIM3Ma YUYCHBIX U MPECTAaBUTENICH MPOU3BOJICTBA, UX OTBETCTBEHHOCTH 3a
pe3ynbTaThl M TOCJEICTBUS JEATEIHHOCTH IS YEJIOBEKa W OOIIeCTBa; MPUMEPHI
MO/VIMHHON HPABCTBEHHOCTH JIFOJIEH, TPUYACTHBIX K PA3BUTHUIO HAYKH M TIPOU3BOJICTBA,

— TPUMCHCHHE TEXHOJOTHH, (OPM M METOJOB IMPEHOJaBaHUS IHUCIUILINHEI,
MMCIOIINX BBICOKMH BOCTHUTATCNIBbHBIA 3(P(EeKT 3a cUeT COo3JaHus YCIOBUH IS
B3aMMOJICUCTBHSA OOYyYalOIIUXCA C TpernojaBareieM, IPYyrdMH OO0YyJaroluMUCH,
MpeacTaBUTENsIMU paboTojarenedt (koMaHaHas paboTta, MPOEKTHOE 0OyueHue, pazoop
KOHKPETHBIX CUTYaIlui, pelIeHrne KeMCoB, MacTep-KIacChl U Ap.),

— JIMYHBIA TPUMEpP TNperojaBareis, IEMOHCTPAIMI0O MM B 00pa30oBaTeIbLHOM
NEATEeIbHOCTH 1 OOIIEHUH ¢ 00yJaIoIUMHUCS 32 paMKaMHu 00pa30BaTeIbHOTO Mpoliecca
BBICOKO# 00111e#1 ¥ TpodhecCUOHATBHOM KYIBTYPHI.

Peanuzanusi BocmuTaTeIbHOTO TMOTEHIIMANIA TUCIIUIUIMHBI HA YYCOHBIX 3aHATHSIX
HarpaBJieHa Ha MOJIJIEP’)KaHUEe B YHUBEPCUTETE €MHON pa3BUBAIOIIEH 00pa3oBaTEIbHON
M BOCIIUTATENHHOM cpenbl. Peanu3aiysi BOCIUTATEIHHOTO TOTEHIIMANIA TUCHIUTIIIUHBI B
XO0JIe CaMOCTOSITEIbHOM pPAabOThI OOYYAIOIIUXCS CIHOCOOCTBYET pa3BUTHUIO B HHX
[IEJICYCTPEMIICHHOCTH,  WHUIIMATUBHOCTH, KPEaTUBHOCTH, OTBETCTBEHHOCTH  3a
pe3ynbTaThl CBOCH PabOTHI — KAYeCTB, HEOOXOIUMBIX JIJIsl YCTICIITHOW COITMAIN3allii U
po¢heCCUOHAIBHOTO CTaHOBJICHUS.
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7 ®oH OLEHOYHBIX CPEACTB VISl IPOBEACHUS MPOMEKYTOYHOU aTTECTAUN
00y4aromuxcs no JMCUUIJINHE

7.1 IlepeyeHb KOMIIETEHIMI C yKa3aHHWeM 3TanmoB HMX (opmupoBaHusA B
npouecce 0CBOCHHSI OCHOBHOM NPo(eccHoHAIbLHOI 00pa30BaTeIbHOM NMPOrPaMMBbI

Tabnuna 7.1 — Dtansl GopMUPOBAHUS KOMITETEHITHHI

Kox u HaumenoBanue

Ortansl* GopMHUpOBaHUS KOMIIETEHITUN M TUCIUIUIMHBI (MOIYJIH) U IPAKTUKH,
pY U3YYCHHUH/ POXOKIECHUN KOTOPHIX (hopMupyeTcs JaHHAsI KOMITETCHITUS

KOMIIETEHIINU ” - =
HaYyaJIbHBIH OCHOBHOM 3aBepHIalOIINA
1 2 3 4
OCHOBBI prOHOMHKH U
Nudopmaruka Mexanuka po60TOB JBBLOP
nu3aiiHa poOOTOB
CuoBbI€ 2JIEKTPOHHBIE
OCHOBBI MEXaTPOHUKH 1 N
Mexanuka YCTpOHCTBA B
POOOTOTEXHHUKHU
MEXaTPOHUKE
[IporpammHoe
KommerotepHas MuxkponporeccopHast
obecrnieueHue
OIIK-4 Cniocoben rpaduka 1 OCHOBBI TEXHHKa B MEXaTPOHUKE U
MEXAaTPOHHBIX CUCTEM H
MIOHUMATh IPUHIIUIIBI CAIIP pOOOTOTEXHUKE

paboThl COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U
MCIOJIb30BATh UX JISI
peleHus 3a1a4
npodeccrnoHanbHOM
JeSTEeITbHOCTH

po60oTOB

OOBbEKTHO-OPUEHTHPOBAHHOE TPOrPAaMMHUPOBAHNE

B MEXAaTPOHMKE

VYyeOHas mpakTHKa:
Hay4YHO-
HCCleI0BaTeNbCKast
pabora (mosnyueHue
MEPBUYHBIX HABBIKOB
Hay4YHO-
HUCCIIEI0BATENbCKON
paboThI)

KomnbroTepHbie cucTeMsl
MaTeMaTU4ecKoro
MOJIETTUPOBAHUS

HckyccTBeHHBIN
UHTEIJIEKT B
MEXaTPOHUKE U
pOOOTOTEXHHKE

OIIK-11 Cnocoben
paspabaThiBaTh U
PUMEHSTH aJTOPUTMBI
Y COBpEMEHHbIE

U poBbIe
MIPOrpaMMHBIE METO/IbI
pacueToB u
MIPOEKTUPOBAHMUS
OTJEJIbHBIX YCTPONCTB
U TIOJICUCTEM
MEXaTPOHHBIX U
POOOTOTEXHHUYECKUX
CHCTEM C
HCIIOJIb30BaHUEM
CTaHJApTHBIX

Mexannka

MexaHuka poOOTOB

HckyccTBeHHBIN
UHTEIJIEKT B
MEXaTPOHHKE U
pOOOTOTEXHHKE

JleTanu MeXaTpOHHBIX
MOyJIel, poOOTOB U

Teopus aBTOMaTH4YECKOro
YIIPaBICHUS

CuinoBbl€e JIEKTPOHHbIE
YCTpOICTBA B

WX KOHCTPYUPOBAHUE MEXaTPOHUKE

OOBeKTHO- [Iporpammuoe

OPUEHTUPOBAHHOE DNeKTpoMexaHn4Yeckne U | obecrieueHue

MPOrpaMMHUPOBAHUE B | MEXATPOHHBIE CUCTEMBI MEXaTPOHHBIX CUCTEM U

MEXaTPOHHUKE po6oTOB

VYyeOHas mpakTHKa: o Cucrembl
DJIEKTPOHHBIE YCTPOUCTBA

HAay4YHO- ABTOMATU3UPOBAHHOT'O
U CXEMOTCXHHKA B

HCCIeI0BaTeNbCKast POEKTUPOBAHUS
MEeXaTPOHUKE

pabota (mmoydeHue DJIEKTPOHHBIX
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HUCIIOJIHUTCIBHBIX U

NEPBUYHBIX HABBIKOB

KOMIIOHEHTOB pOOOTOB

YIPaBISIOLIUX Hay4HO-
YCTPOHCTB, CPEICTB UCCIIEI0BATEIbCKON o -
ABTOMATHKH, PaGoTH) cgom,l MEXAaTPOHUKH U POEKTHUPOBaHUE
W3MEPHTENLHOR 1 POOOTOTEXHUKHU MEXaTPOHHBIX CUCTEM
BBIYMCIIUTEIBHOM
TEXHUKU B
COOTBETCTBHUH C
TEXHUYECKUM
KommnbrorepHoe
3alaHUEM, MukpornpoueccopHas
yIpaBiieHUE
pa3palaThIBaTh TEXHHKA B MEXaTPOHUKE
MEXaTPOHHBIMHU
1M (POBBIC ANTOPUTMBI U pOOOTOTEXHUKE
cUCTEMaMH U poOoTamMu
U IPOTPaMMBI
yIpaBIeHUS
POOOTOTEXHUUECKHIX
CHCTEM
OIIK-14 Cnocoben KomnerotrepHoe HckyccTBeHHBIM
azpabaThIBaTh aBJICHHE UHTEIJIEKT B
pasp WNudopmaruka yip
QJIITOPUTMBI U MEXaTPOHHBIMHU MEXaTPOHUKE U
KOMITHIOTEPHBIC CHUCTEeMaMHU U poboTaMu pOOOTOTEXHHKE
[IPOrPaMMBI, [IporpammHoe
VYyeOHast mpakTHKa: HAYYHO-UCCIIEI0BATEIbCKas
MIPUTO/IHBIE TS obecrnieueHue
pabota (moyrydeHre NePBUYHBIX HABBIKOB HAYYHO-
MPAKTUIECKOTO . MEXAaTPOHHBIX CUCTEM H
HCCIIE0BATEIbCKOW paboThI)
MIPUMEHEHUS po60oTOB
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7.2 Onucanue MoKas3aresjieid 1 KpUTepreB OLICHUBAHUS KOMIIETEHIMH HA
Pa3JIMYHBIX 3Tanax uX GopMHUpOBaHMS, ONIMCAHHE IKAJ OLEHUBAHUS

Tabnuna 7.2 — Iloka3aTtenu U KpUTEPUH OLCHUBAHUS KOMIIETEHLIUH, IIIKaJia

OLICHUBAHUSA
Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMIICTCH | OLCHHBAHHA IToporoseiii | IIponBuHYTHI BeIcokuii ypoBeHb
LMK/ OTall | KOMIICTCHIHIT YPOBEHB i ypoBEHb («oTITHYHOY)
(«ynoBneTBOp | (XOpoIION)
WUTEJIHHO)
1 2 3 4 5
OIIK-4 / OIIK-4.1 3HaTh: 3HaTh: 3uamo:
3aBepmaro | OIIK-4.2 - ot 50% 1o ot 70% no COBpeMEHHbIE HH(OPMALIMOHHBIE
104071 OIIK-4.3 69% nyHKTOB | 84% IyHKTOB | TEXHOJOTHH
u3 cTonbma 5 | u3 cronbua 5 | coBpeMeHHbIe HH(DOPMAITMOHHO-
JTaHHOU IaHHOU KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU U
Tabau1el Ta0muie: MIporpaMMHBIE CPEICTBA
COBpeMEHHBIC NH()OPMAIIMOHHBIC
Ymersb: Ymers: TEXHOJIOTUU
- ot 50% mo | -or70% 10 | Ymems: opueHTHPOBATHCS B
69% mnyHKTOB | 84% IIyHKTOB | COBPEMECHHBIX HH(DOPMAIIMOHHBIX
u3 croibua 5 | u3 cTondna S | TeXHOIOrHIX
TaHHOU TaHHOM WCIIOJIb30BaTh B TOBCEIHEBHOM MPAKTUKE
TaGnuier Tabnuer COBpPEMEHHbIE HH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTHH U
Baaners Baagers [IPOrPaMMHBIE CPEACTBA
(mim Umers | (i UMeTh | IPUMEHATH COBPEMEHHBIE
ONBIT ONBIT UH(OPMAIIMOHHBIC TEXHOJIOTUU PEIICHUS
AeATEJBHOCT | AeATeJbHOCT | 33724 Npo(decCHOHATBHOMN e TEeNbHOCTH
n): H): Bnaoems (unu umems onvim
- ot 50% mo | -or70% 0 | deamenvnocmu):
69% mynkTOB | 84% MYHKTOB | CIIOCOOHOCTHIO OPHEHTHPOBATHCS B
U3 croyndua 5 | u3 cTondua S | coBpeMeHHBIX HH(POPMAIIHOHHBIX
JTaHHOU IaHHOU TEXHOJIOTUIX
Tabmuis Tabnuuel CIIOCOOHOCTBIO UCIONIB30BATh B
MOBCEIHEBHOM MPAKTUKE COBPEMEHHBIE
MH(OPMallMOHHO-KOMMYHHUKAIIUOHHBIE
TEXHOJIOTHH U MPOTPAMMHEIE CPEICTBA
CIIOCOOHOCTBIO MTPUMEHSTH COBPEMEHHbBIE
uH(OPMAIIMOHHBIE TEXHOJIOTUN PEIICHUS
3aja4 MpoecCHnoHabHOMN e TeNbHOCTH
OIIK-11, | OIIK-11.2 3HaTh: 3HaTh: 3namo:
3agepmaro | OIIK-11.4 - ot 50% 1o ot 70% no oO1iee yCTpOICTBO U XapaKTEPUCTUKU
104071 69% nyHKTOB | 84% IYyHKTOB | pa3JM4HbIX MEXaHU3MOB U
u3 cTonbma 5 | u3 cronbua 5 | UCTIOTHUTENBHBIX YCTPONCTB
JAHHOMN JAHHOH U(PPOBBIE ANTOPUTMBI U IPOTPAMMBI
Tabmuibr Tabmuipt YIPABJICHHUS POOOTOTEXHUYECKUX CUCTEM
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YMmerTh:

- ot 50% nmo
69% myHKTOB
U3 croadma 5
aHHOU
Tabmuis!

Baanern
(mim Umetn
ONBIT

YMmeTh:

- ot 70% 1o
84% myHKTOB
u3 cToydma 5
TAHHOU
Tabmuet

Baanern
(mim Umetn
ONBIT

Ymemos:

OCYIIECTBIISATH BEIOOP 001Iei
KOMITOHOBKH ITPUBOJA U 1TOA00D
CTaHJAPTHBIX UCTIOTHUTEIBHBIX
YCTPOMCTB U MEXaHU3MOB pOOOTOB
pa3pabaThiBaTh IIU(DPOBBIC ATOPUTMBI 1
pOTpaMMBbI YIIPaBJICHUS
pOOOTOTEXHHUECKUX CHCTEM

Bnaoemo (unu umemsv onvim
0esamenbHOCIUL):
CIIOCOOHOCTBIO OCYIIECTBIATH pacyeT

AEATETbHOCT | AeATENbHOCT | CTAHIAPTHBIX HCIIOTHUTEIBHBIX
n): u): YCTPOMCTB U MEXaHU3MOB POOOTOB
- or 50% nmo | -0t 70% 1o | cMOCOOHOCTHIO pa3pabaThiBaTh
69% mnyHKTOB | 84% IYHKTOB | IU(POBBIC AITOPUTMBI U IIPOTPAMMBI
u3 cronbua 5 | u3 croabua 5 | ympaBiaeHHUS] pOOOTOTEXHUIECKHX CHCTEM
aHHOU TAHHOU
Tabnuue! Tabmauiet
OIIK-14, | OIIK-14.2 3HaTh: 3HaTh: 3namo:
3agepmaro | OIIK-14.3 - ot 50% 1o ot 70% no OCHOBHbIE NPUHIIUIIBI Pa3pabOTKH
104070 69% nyHKTOB | 84% IyHKTOB | KOMIIBIOTEPHBIX IPOTpamMM
u3 cTonbua 5 | u3 cronbua S | OCHOBHbIE OCHOBHBIE IIPUHIIMIIBI OTIAAKH
JAHHOHN JIAHHOH aJTOPUTMOB U KOMIIBIOTEPHBIX IPOrPaMM
Tabnurel Tabmusl Ymems:
pa3pabarbIBaTh KOMIBIOTEPHBIE
YMmers: YMmern: IpOTrpaMMBbl JUI PEeLIeHUs 3aa4
- ot 50% mo | -or70% mo | mpodeccHOHANIBHOM AEATENbHOCTH
69% nyHKTOB | 84% IIyHKTOB | MPOU3BOJANTH OTJIAIKY aIrTOPUTMOB U
U3 cronbua 5 | m3 cToabua 5 | KOMIBIOTEPHBIX IPOTPaAMM ISl PEIICHUSI
JAHHOM JAaHHOM 3aga4 mpodecCHOHATBLHOM NesSTEIbHOCTH
Tabmuuer Tabmuibt Bnraoems (unu umems onvim
0esamenbHOCmUL):
Baapers Baapers CIOCOOHOCTBIO pa3pabaThIBaTh

(mim Umetn
ONBIT
AeSITeJIbHOCT
H):

- ot 50% nmo
69% myHKTOB
U3 croadma 5
TaHHOU
Tabmuis!

(mim Umetsn
ONBIT
JAeATeTbHOCT
H):

- ot 70% 1o
84% myHKTOB
u3 cToydma 5
TAHHOU
Tabmuet

KOMIIBIOTEPHBIE TIPOTPAMMBI IS
pemieHus 3a1a4  MpopeCcCUOHATBHON
JeSATeITbHOCTH

CIOCOOHOCTHIO MPOU3BOJUTDH OTIAJKY
AJITOPUTMOB M KOMITBIOTEPHBIX POrPaMM
JUISL pEIIeHHsT 33/1a4 TIPO(HECCHOHATBHON
IeSATeITbHOCTH
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7.3 TunoBble KOHTPOJIbHBbIE 3aIaHUSI WU MHbIe MATEPHAJIbl, HEOOX0AUMbIE
MJIS OUEHKH 3HAHMH, YMEHHMH, HABBIKOB U (HJM) ONbITA [IeATeJbHOCTH,
XapaKTepU3yIIUX 3Tanbl (POPMUPOBAHUS KOMIIETEHUMHA B Npolecce OCBOCHMS
OCHOBHOM Mpo(eccHOHATBHOI 00pa30BaTeIbHOM MPOrPaMMBbI

Tabmuna 7.3 - [lacmopT KOMILJIEKTa OLEHOYHBIX CPEJCTB AJISl TEKYIEro KOHTPOJIS

YCIICBACMOCTHU

Kon O1eHOYHbBIE
KOHTPOIIHP TexHomno CpeJlicTBa Omcatie
No Paznen (Tema) yemoit THUs
/11 TUCIIUILINHEI KOMTIETEHI] | POpMUPO NoNe Hkan
N (I/IJ'II/I ce P — HAanMMEHOBAHUEC SaﬂaHI/Iﬁ OLICHUBAaHUA
YacTH)
1 2 3 4 5 6 7
1 | Beenenune. Ocuouble | OIIK-4, | JI Ne 1 KO Bomnpocsr | Cormacko
MOHSTHS n| OIIK-11 (2 menens) | 1-7 Tabs1.7.2
OTIpeICICHUS
MIPOTPaAaMMHOTO
obecnieyeHus M wu
PTC
2 | S3p1kn OIIK-4, | JI Ne2 KO Bormpocer | Coraacao
POrPaAMMUPOBAHUS OIIK-11 (4 menens) | 8-23 Tab1.7.2
3 | OcHOBBI OIIK-4, |JINe3 KO Bompocer | Cornacho
MPOCKTUPOBAHUS OIIK-11, | ITP Nel (6 memens) | 24-33 Tabi.7.2
IPOTPAMMHOTO OIIK-14 | JIP Nel
obecrnieyeHus
4 | IIporpammupyembIe OIIK-4, | JI Ne4 KO Bompocer | Cornacho
JIOTHYECKHUE OIIK-11 | ITP Ne2 (8 memens) | 34-38 Tabn.7.2
KOHTPOJUIEPHI JIP No2
5 | [Iporpammupyembie OIIK-4, |JINe5 KO Bonpocer | Cormaco
JIOTUYECKHE OIIK-11, | JIP Ne3 | (10 mememnst) |39-42 Tab51.7.2
KOHTPOJUIEPHI OIIK-14
6 | Cetu m mHTEepdeiicer | OIIK-4, | JI Ne6 KO Bompocer | Cornacho
OIlK-11 (12 menens) | 43-45 Tab.7.2
7 | AnmapaTtHo- OIIK-4, | JI Ne7 KO Bonpocer | Cormacuo
nporpaMMaHas OIIK-11 |ITP Ne3 | (14 menmens) | 46-49 1a611.7.2
matdopma Arduino
8 |CoBpeMeHHBIC OIIK-4, | JI Ne8 KO Bompocer | Cornacho
TEeHJICHIIUU Pa3BUTHS OIIK-11 (16 memens) | 50-54 Tab1.7.2
IPOrPaMMHOTO
obecrnieyeHus
MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX
CUCTEM

BT3 — 6ank BOmpOoCOB U 3aaHUil B TECTOBOM (hopme.
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I[IpumMepbl THIOBBIX KOHTPOJIbHBIX 3aJaHUM /151 IPOBEAeHUS TeKYIEro
KOHTPOJISl YCIIEBAEMOCTH

Bormpocsl B TecToBoi# opme 110 pazaeny (teme) 1 «Bregenue. OCHOBHBIC TTOHSATHUS U
ompeesieHus mporpaMMHoro odecrieaernss M u PTCy

1. Tloaxoasl K MPOrpaMMHUPOBAHUIO POOOTOTEXHUUECKUX CUCTEM.
2. TlocnenoBaTenbHOCTh AEUCTBUI MO pa3pabO0TKe (DYHKIMOHAIBHON CTPYKTYpPHI
aNrOpUTMA MPUII0KEHUS
3. CrpykrypHoe nporpammupoBanue. CocTas.
Bomnpocs! aiist npaktrueckoi padotsl «IIporpaMMHuast peanu3anus CUCTEMbI
ABTOMATHYECKOT'O YIIPABIICHHSI MEXATPOHHOTO 3JIEKTPOIIPUBOIA:
1. Yro naseiBaetrcs [TN]] perynsitopom
2. B uem 3akmoyaercs OCOOEHHOCTM MPOTPaMMHON peaJu3alud CHCTEMBI
YIpaBJICHUS
3. Kakue HemocTtaTku CyIIECTBYIOT Yy IHepexoja K KOHEYHO-Pa3HOCTHBIM
YPaBHEHUSIM.
Bormpocsl 11t caMmocTosTeIbHOM paboTHhI:
1. Tloaxoasl K MPOrpaMMHPOBAHUIO POOOTOTEXHUUECKUX CUCTEM.
2. TlocnenoBaTenbHOCTh NEUCTBUI MO pa3pabO0TKe (DYHKIMOHAIBHON CTPYKTYpHI
ANTrOpUTMA MPUIIOKEHUS

[IOTHOCTBIO OLICHOYHBIE MATEPUAIBI U OLIEHOYHBIE CPEACTBA I NPOBEIACHUS
TEKYLIEr0 KOHTPOJI YCIIEBAEMOCTH MPeCTaBlieHbl B Y MM 1o aucuumimye.

TunoBble 3a1aHus /151 MPOBeIeHUSI IPOMEKYTOYHOM aTTeCTALUM
o0yJarImmxcs

lIpomesxcymounas ammecmayus 10 AUCIHUIUIMHE POBOAUTCS B (pOpME SK3aMEHA.
DK3aMeH MPOBOJUTCS B BUAE KOMIBIOTEPHOTO U 0JIAHKOBOT'O TECTUPOBAHUS.

JInst TeCTMpOBaHUSA HCMOJIb3YIOTCA KOHTPOJIBHO-U3MEPUTEIBHBIE MaTEpHAIIbI
(KNM) — Bompochl M 3afaHus B TECTOBOW (hopMe, COCTaBIsIOUIME OaHK TECTOBBIX
3amannid (bT3) mo gucuuIuivHE, YTBEPKIAEHHBI B YCTAHOBJIEHHOM B YHUBEPCUTETE
MOPSIZIKE.

[IpoBepsieMbIMM Ha NPOMEKYTOYHOM aTTECTAlMd DIIEMEHTAMHU COIEPIKAHUS
ABJISIFOTCS. TEMbI THMCLUUIUIMHBI, YKa3aHHbIE B pasjene 4 Hacrosulell nporpaMMsl. Bee
TeMbl TuciUIUIMHbI oTpakeHbl B KM B paBubix nossx (%). BT3 Bkimtodaer B cebst He
Menee 100 3aganuit 1 noctosiHHO nonoiaHseTcs .bT3 xpanuTcs Ha OyMa)kKHOM HOCHUTEIE
B coctaBe YMM wu snektpoHHoM Bujie B OMMOC yHuBepcurera.

J171st npoBEpKU 3HaHUL UCTIOJIB3YIOTCSI BOIPOCHI U 3a/IaHKsI B pa3IMUHbIX (popMax:

— 3aKpbITOH (C BHIOOPOM OJHOTO UJIM HECKOJBKUX MPaBUIIbHBIX OTBETOB),
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— OTKpBITOM (HE0OXOIMMO BIHCATh MPABUIbHBIM OTBET),

Ymenus, nasviku(unu onvim OesamenvHocmu) u KomnemeHyuu TPOBEPSIOTCS C
MTOMOUIBIO KOMITETEHTHOCTHO-OPUEHTHPOBAHHBIX 3ama4y (cHTYyallMOHHBIX,
MPOU3BOCTBEHHBIX MJIM KEHCOBOTO XapaKTepa) U pa3IMuHOTO BUJIa KOHCTPYKTOPOB.

Bce 3amaum sBisitoTcs MHOTOXOAOBBIMU. HekoTopwie 3amaun, TPOBEPSIOINIHE
YpOBEHb CPOPMUPOBAHHOCTH KOMIICTCHIIMM, SBJISIOTCS MHOTOBapHAHTHBIMU. YacTh
YMEHUM, HABBIKOB U KOMIIETEHIIMN MPSIMO HE OTpakeHa B (popMyIMpoBKax 3aaad, HO
OHH MOTYT OBITh MPOSIBIICHBI 00YUYAIOIIUMHUCS TIPU UX PEIICHUU.

B kaxnpiii Bapuant KMM BKito4YaroTCsl 3ajaHusl MO KaXJIOMYy IMPOBEPIEMOMY
AIIEMEHTY COJACpP)KaHUS BO BCEX IEPEUMCICHHBIX BBINIE (OpMax W PAa3HOTO YPOBHS
cinoxxknoctu. Takoit dopmar KMM mno3BojiseT OOBEKTUBHO OMNPEACIUTh KauyeCTBO
OCBOCHHS 00YYaIONUMHUCS OCHOBHBIX 3JICMEHTOB COJCPKAHUS TUCIHUIUIMHBI 1 YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETCHIIUH.

[TOJIHOCTBIO OILICHOYHBIE MATEPUAJIBI U OLEHOYHBIE CPEICTBA JJISl MPOBEICHUSA
MIPOMEXKYTOUHOM aTTeCTAlMU 00yJaroImuXcs MpeacTaBiacHbl B YMM 10 JUCHUTUIMHE.
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7.4 Meroanuyeckue MaTepHaJibl, ONpelesonue Npoueayphbl OeHMBAHUA
3HAHUM, YMEHUH, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapaKTEePH3YOLIUX
Tanbl PopMUPOBAHUA KOMIIETCHUNH

[Iponienypbl OLEHHMBaHUS 3HAHWM, YMEHWW, HABBIKOB U (WJU) ONbITA
NEeSATENbHOCTH, XapaKTEPU3YIOMINX  3Tarlbl dbopMHupoBaHUS ~ KOMIIETEHITUH,
PETrYJIUPYIOTCS CIEAYIOIMMMU HOPMATUBHBIMU aKTaAMU YHUBEPCUTETA:

— monoxkenne I 02.016 «O OamIbHO-PEHTUHTOBONW CHUCTEME OIICHUBAHUS
pe3ynbTaToB OOy4YEHUs MO AUCHUIUIMHAM (MOAYJISIM) U TpPaKTUKaM IPU OCBOEHUU
00yJaroImuMucs 00pa30BaTEIbHBIX TPOTPAMM);

— METOJMYECKHE YKa3aHUs, HCIOIb3yeMble B 00pa30BaTeIbHOM IpoIlecce,
YKa3aHHBIE B CIIMCKE JIUTEPATYPHI.

Hns  mexywezo kKomwmponsa ycnesaemocmu TO JUCHHUIUIMHE B pPaMKax
JNEUCTBYIOIIE B YHUBEPCUTETE OaJUIbHO-PEUTUHITOBOM CHUCTEMBI TPUMEHSIETCS
CJIETYIOINN NOPSAJOK HAYUCIICHUS OaIIOB:

Ta6muna 7.4 — Iopsinok HauuciaeHus 6amioB B pamkax bPC

MuHuMaNbHBIN OaIT MaxkcumanbHbIH 0an
dopma KOHTPOIS — S—— p— —
1 2 3 4 5
JlaboparopHble pabOThI:
[IporpammMuas Beimonnun 3ananue, HO HE Brimonuun 3ananue, u
peann3anua CUCTEMBI OTBETUII Ha KOHTPOJIbHBIC OTBETUJI KOHTPOJIbHEBIE
aBTOMATUYECKOTO BOTIPOCHI BOIIPOCHI
YIIpaBJICHUS L3 3
MEXATPOHHOTO
QJICKTPOITIPHUBOAA
HpOFpaMMHaﬂ Beinonnun 3aganue, HO He Beinonnun 3aganue, u
peanm3anus  ClICIAIICH OTBETHJI HAa KOHTPOJIBHBIC OTBETHJI KOHTPOJIBHBIE
CUCTEMBL 1,5 | BOMPOCH 3 | BOIPOCEI
AaBTOMAaTHU4YECKOI'O
YIpaBJICHUSA
[Iporpammuas Beimonnun 3amanue, HO HE Brimonuun 3ananue, u
peanuzanus CUCTEMBI OTBETUJI HA KOHTPOJIbHBIE OTBETUJI KOHTPOJIbHBIE
YIIPABIICHUS 9 | BOUPOCHI 4 | BOTIPOCHI
JIBYX3BCHHBIM
MaHUIIYJIITOPOM
[IpakTHueckue 3aHATHS:
P33pa60TKa I10. Beinonnun 3aganue, HO He Beinonnun 3aganue, u
Perymarop mpuBoja | 1,5 | OTBETHI Ha KOHTPOJNBHEIC | 3 | OTBETHI KOHTPOIBHBIC
MEXATPOHHOM CHCTEMEI BOIPOCEI BOIIPOCHI
P33pa60TKa I10. Beinonnun 3aganue, HO He Beinonnun 3aganue, u
[TnaHupOBILUK 1,5 | OTBETHNI Ha KOHTPOJIBHEIC | 3 | OTBETHI KOHTPOJIBHEIC
TPAEKTOPUM  J(BHDKEHHS BOTIPOCHI BOIIPOCHI
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HCITIOJTHUTEIIBHBIX

3BEHBEB PO0OOTA

Pa3pa60TI<a 110 Beimonuun 3aganue, HO He Beimonuun 3ananue, u

BEPXHEr0 yPOBHS poboTa 2 | OTBETWJ Ha KOHTPOJbHBIE | 4 | OTBETHJ KOHTPOJIbHBIE
BOIPOCHI BOIPOCHI

CPC Brimmonmaui 3aganue, HO He Brimmonmani 3aganme, u

14 | oTBeTWJI Ha KOHTpPOJbHBIE | 28 | OTBETUJ KOHTPOJIbHBIE

BOIIPOCHI BOIIPOCHI

Htoro 24 48

[Tocemaemocth 0 16

DK3aMeH 0 36

Hroro 24 100

s npomesxcymounoti ammecmayuu o0yuaroujuxcs, TPOBOAUMON B BUIE
KOMITBIOTEPHOTO TECTUPOBAHUS, HCIOIB3YyeTCS CIEAYIolIas METOAUKAa OLICHUBAHUS
3HaHUW, YMEHUM, HABBIKOB U (WJIM) OMBITA JeaTeibHOCTH. B kaxaom Bapuante KM —
20 3amaHuii pa3IeNEHHBIX [0 YPOBHIO CJIOKHOCTH Ha ISTh YPOBHEN (BECOB).

Kaxp1i1 BEpHBIN OTBET OIICHUBAETCS CIICAYIONUM 00pa3oM:

— 3a7aHue B 3akpeiToi (opme —1-5 OamIoOB B 3aBUCHUMOCTH OT YPOBHS
CIOKHOCTH

MakcuMallbHOE KOJIMUECTBO 0aIJIOB 3a TeCTUpOBaHUEe —36 0ajuIoB.

Jna npomexcymounou ammecmayuu oOyyaowuxcs, TPOBOJUMONW B BHJE
0JIaHKOBOTO TECTUPOBAHUS, UCTIOJIB3YETCS CIEAYIONas METOANKA OLICHUBAHUS 3HAHUN,
YMEHUM, HABBIKOB W (WJIM) ombITa JedarenbHOCTH. B kaxnom Bapuante KUM —16
3aganuit (15 BompocoB u oHa 3ajaya).

Kaxx1p1ii BEpHBI OTBET OLICHUBAETCS CJICAYIOIMINM 00pa3oMm:

— 3aJlaHKe B 3aKpbITON popme —206aa,

— 3aJlaHue B OTKPBITON popme — 2 Oasina,

— 3aJlaHKie Ha YCTaHOBJICHUE MTPaBUJIbHOU MOCIE0BATEILHOCTU — 2 Oalia,

— 3aJlaHUe Ha YCTAaHOBJICHUE COOTBETCTBUS — 2 Oasuia,

— pelieHue KOMIETEeHTHOCTHO-OPUEHTUPOBAHHOM 3a1auul — 6 0aJIoB.

MakcuManbHOE KOJIMYECTBO 0aJIJIOB 3a TeCTUpOBaHuE —36 OaslIoB.
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8 [IlepeyeHb OCHOBHOW W [JONMOJHUTEJbHOW Y4YeOHOH JIUTEpPaTYpHl,
HEO00X0AMMOii 17151 0CBOCHUS M CHUIINHBI

8.1 OcHoBHast yueOHas quTEpaTYypa

1. [Nomuupina, O. JI. Ilporpammuoe obecnieuenue : yuebHoe nocodue / O. JI.
['omuupina, T. JI. Tlapteika, Y. U. [lonos. - 3-e u3n., nepepad. u gom. - M. : ®opywm,
2010. - 201 c. - Tekcr : HENOCPEICTBEHHBI.

2. Npanosa, H.FO. CucteMHOe U mpUKIIATHOE MPOrpaMMHOE O0ECIICUCHHE :
yueOHoe nocodue / H. 0. MBanosa, B. I'. Mansixuna. - Mocksa : [Ipomereit, 2011. -
202 c. - URL: http://biblioclub.ru/index.php?page=book&id=105792 (nata oOpamenus
10.09.2021) . - PexxuMm nocTyna: 1o NOAMMUCKe. - TEKCT : 2JIEKTPOHHBIM.

3. Mskumes, JI. B. IlpuHoumel W METOABI CO3JaHUA  HAIEKHOTO
nporpammHoro obecrneuenuss ACYTII : yueOnoe nocodue / JI. B. MskuiieB. — 2-e u3.
— Mocksa ; Bonorna : Undpa-Unxenepus, 2021. — 116 c. : wun., Tabm., cxem. —
URL: https://biblioclub.ru/index.php?page=book&i1d=617225 (nara oOpalleHus:
15.02.2022). — Pexum noctyna: no noanucke. — TeKCT : 37IeKTPOHHBIMN.

8.2 JlonosiHuTEIbHAA y4eOHas JIUTEpPaTypa

4. Cepruesckuii, I'. M. ®yHKIHOHAIIBHOE U JIOTUYECKOE MPOrPAMMUPOBAHHE
: yueobHoe nocoo6ue / I'. M. Cepruesckuii, H. I'. Bomuenkos. - M. : Akanemus, 2010. -
320 c. - Tekct : HEMOCPEICTBEHHBI.

5. Mbthi03, M. M. Jlunamuueckoe BeO-nporpammupoBanue / M. [I. MaTbi03,
. Kponan. - M. : OKCMO, 2010. - 384 c. - IIpunoxenue: 1 smekTpoH. ont. auck (CD-
ROM). - TekcT : HEemocpeaACTBEHHBIM.

6. Jluntaes B. B. IIpoekTupoBaHue mporpaMMHBIX CPEACTB : Y4ebd. mocobue
U1 By3. IO crell. "ABToMaTu3up. cucteMbl o0pad. undopm. u ympasienus" / B. B.
Jlumaes. - M. : Beicmias mkona, 1990. - 301 c. - Tekcr : HenocpeICTBEHHBIH.

7. HukonaeB, E. U. OOBEKTHO-OPHUEHTUPOBAHHOE MPOTPAMMHUPOBAHKE
yueoHnoe mocooue / E. M. Hukomaes. - CraBponons : CKOY, 2015. - 225 c¢. - URL:
http://biblioclub.ru/index.php?page=book&1d=458133 (nata oOpamenus 10.09.2021) . -
Pexxum pgocrymna: no nmoamnucke. - TEKCT : 2IEKTPOHHBIN.

8.3 IlepeuyeHb MeTOAUYECKUX YKAZAHUM

1. IlporpammHass ~ peaiu3aunusi  CUCTEMbI  AaBTOMATHYECKOTO  YIPaBIEHUS
MEXaTPOHHOTO 3JEKTPONPUBOAA : METOAUYECKHE YKAa3aHUS IO BBINOJIHEHUIO
MPAKTUYECKON, pacueTHO-rpaduYecKO W  CaMOCTOATENbHOM padOThl IO
muciuruinHe «[Iporpammuoe obecrnieueHre MeXaTpOHHBIX U PpOOOTOTEXHUYECKHUX
cuctem» / FOro-3arm. roc. yH-T ; cocT.: A. B. Manpuukos, C. ®@. AuyH. - Kypck :
IO3I'Y, 2016. - 22 c. - 3arn. ¢ TUTYN. 3KpaHa. - TEeKCT : A3EKTPOHHBIM.


https://biblioclub.ru/index.php?page=book&id=617225
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2. IlporpammHasi peanusanus CJIEISIIEH CUCTEMbl ABTOMAaTUYECKOTO YIPABICHHUS :
METOJAMYECKUE  YKa3aHUs 1O  BBIIOJHEHHUIO MPAKTUYECKOW, pacyeTHO-
rpaduyeckoil U camocTosTeNnbHOM padoThl Mo aucuuiuinHe «lIporpammHoe
oOecrieueHrne MEXaTPOHHBIX U POOOTOTEXHUYECKUX cuctem» / FOro-3arm. roc. yH-
T ; cocT.: A. B. Manbuukos, C. @. AuyH. - Kypck : FO31'Y, 2016. - 22 c. - 3arn. ¢
TUTYJI. JKpaHa. - TEKCT : 3JIEKTPOHHBIN.

3. Maremartnueckoe MOJIETUPOBAHME CHUCTEMBI  YINPABICHUSA  JIByX3BEHHBIM
MaHUITYJISITOPOM : METOJUYECKUE YKa3aHWs IO BBINOJHEHUIO MPAKTHYECKOM,
pacyeTHO-rpauUeckoil ¥  CaMOCTOATENbHOM  paboThl 1O  JAMCLMILIUHE
«IIporpamMmmHOe obOecnieyeHrne MEXaTPOHHBIX W POOOTOTEXHUYECKUX CUCTEM» /
IOro-3amn. roc. yH-T ; coct.: A. B. Manpsunkos, C. ®@. Auyn. - Kypck : IO3I'Y,
2016. - 19 c. : un. - 3arm. ¢ TATYJ. 3KpaHa. - TEeKCT : 3IEKTPOHHBIH.

8.4 /Ipyrue yueOHO-MeTOAMYECKHE MATEPHAJIBI
NnnmrocTpaliioHHbIEe MaTEpHUAIIbI (CIaibl, MyJIbTUMEANIHBIC TPE3EHTALIUN )

9 IlepeueHb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEepHeT», HeOOXOAUMBIX /IJISl 0CBOCHH S JUCHUILTHHBI

OnexrponHas 6ubaunoreka KO3I'Y http://www.lib.swsu.ru/

Nudopmarnmonnas cucrtema «EnuHOE OKHO TOCTYIA K 00pa30oBaTEIbHBIM

pecypcam» http://window.edu.ru/library

3. DIeKTpOHHO-OMOIMOTEUHAs CUCTEMAa « Y HUBEPCUTETCKask OnoiaroTexka onliney
http://www.biblioclub.ru

4. HanuoHanbHas deKTpoHHas OubanoTeka http://H36.pd/

N —

10 MeToanyeckue yKa3aHus AJsl 00y4a0IIUXCA M0 OCBOCHHUIO U CIMILIMHBI

OCHOBHBIMH BUJIaMU ayJTUTOPHON PabOTHI CTYyICHTA TIPH U3YICHUH JUCITUTUTHHBI
SIBJISIFOTCSL JICKIIH, JJA0OpATOPHBIC U MpakTH4YecKue 3aHaTusi. CTyJeHT HE MMEeT MpaBa
MIPOITYCKATh 3aHATUS 0€3 YBaKUTEIbHBIX MTPUYHH.

Ha nekiusix u3nararotrcsi U pa3bsACHSIIOTCS OCHOBHBIE MOHSTUS TEMbI, CBSI3AHHbBIC
C HEW TEOpPEeTHUYECKHUE U TMPAKTHYECKUE MPOOJEMBbI, JAIOTCS PEKOMEHIAIUU IS
CaMOCTOSTENbHON paboThl. B X07€ JIEKIIMU CTYIEHT JOJKEH BHUMATEIBHO CIIyIIaTh U
KOHCHEKTHUPOBATH MaTepHUal.

N3yuenne HamboJiee BaXXKHBIX TEM WM Pa3/IeNIOB JUCUMUIUIMHBI 3aBEPIIAIOT
7a0opaTopHble U MPAKTUYECKUE 3aHATUS, KOTOpbIE OOECIEUYMBAIOT: KOHTPOJb
MOATOTOBJICHHOCTH CTYJIEHTa, 3aKperuieHne ydeOHoro martepuana. JlabopatropHomy u
MPAKTUYECKOMY 3aHSTHUSAM MPEAIIECTBYET CaMOCTOsITeIbHAs paboTa CTYJIEHTA,
CBA3aHHAs C OCBOCHHMEM MaTepHalia, MOJIYYEHHOTO Ha JIEKIUSAX, U MaTepHalioB,
U3JIOKEHHBIX B ydyeOHMKaXx M Y4YEOHBIX TOCOOMSX, a TakXkKe JIMTeparype,
PEKOMEHJOBAHHOM MPENOAABATEIIEM.


http://window.edu.ru/library
http://www.biblioclub.ru/
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[To cormacoBaHWIO C MpenojaBaTelIeM WIH MO €ro 3aJaHHUI0 CTYIEHTHI TOTOBST
pedepaTsl IO OTAETBFHBIM TeMaM JUCITUTIINHBI, BRICTYIIAIOT HA 3aHATUSX C JOKJIAJTaMH.
OCHOBY JOKJQJIOB COCTaBIsieT, KaK MPaBUJIO, COJEP)KAHUE IOATOTOBICHHBIX
CTyJleHTaMu pedepaToB.

KauyectBo yueOHOIl paboThl CTYIEHTOB MpenojaBareib OLEHUBAET IO
pe3ynbTaTaMm coO€CelOBaHUS ¥ OIICHKH PE3YJIbTATOB BBIMIOJHEHUS MPAKTHUYECKUX
3alaHUM.

[IpenonaBarensd y)xe Ha MEPBBIX 3aHATUAX OOBSICHAET CTyACHTaM, Kakue (popMbI
oOydeHHusi CIeAyeT WCIOJNb30BaTh MPU CAMOCTOSITETLHOM H3yUYEHUW TUCIUTUINHBI:
KOHCITCKTUPOBAaHHUE YUCOHOM JIUTEPaTyPhl M JICKIIUH, COCTABJICHHUE CIIOBApei MOHATHN 1
TEPMUHOB U T. II.

B mporiecce oOyueHust mpenoaaBaTesu UCOIb3YIOT aKTUBHBIE (POpPMBI pabOTHI CO
CTyJICHTaMH: YTCHHE JICKIIMH, MPUBIICYCHUE CTYJICHTOB K TBOPUYECKOMY IIpOIlecCy Ha
JEKIMSIX, YIaCTHE B TPYIIIIOBBIX M WHIWBHIYAIBHBIX KOHCYIbTAUAX (COOECEIOBaHUN ).
O1u hopMbl CIOCOOCTBYIOT BBIPAOOTKE Y CTYJIEHTOB YMEHHS paboTaTh ¢ yUeOHUKOM U
muteparypoir.  M3yueHue  auTepaTtypbhl  COCTABJISIET  3HAYMTENBHYIO  4acTh
CaMOCTOSATENbHON PAabOThl CTyZeHTa. OJTO OOMNBINONW TPyHd, TPeOYIOMUNA YCUIUN U
KeJaHus CTylneHTa. B camoM Hauase paboOThl HajJ KHUTOM Ba)KHO OMPENETUTH LETb U
HalpaBJeHUE JTOW paboOThl cleayeT 3akpenuTh B mamsaTH. OmHUM U3 TPUEMOB
3aKpEIICHHEe OCBOCHHOTO MaTepuaia SBISAETCS KOHCIIEKTUPOBAaHHE, 0€3 KOTOpPOTO
HEMBICIIUMA cepbE3Has pabota HaJl JUTEPATYPOH. Cucrematnueckoe
KOHCIICKTUPOBAHHUE TIOMOTAeT HAyYNUThCS MPABHIIBHO, KPATKO U YETKO M3JIaraTh CBOMMU
CJIOBaMH MPOYUTAHHBIA MaTEepHal.

CamocTosTenbHYI0 paboTy ClEeyeT HAUYMHATh C MEPBBIX 3aHATUM. OT 3aHITHS K
3aHATHIO HYXHO PETYJISIPHO TMPOYMTHIBATH KOHCTEKT JIEKIMH, 3HAKOMHTHCS C
COOTBETCTBYIOIIUMH pa3jiejlaMu YIeOHHKA, YUTATh U KOHCIIEKTHPOBAThH JIUTEPATYPY 10
KaXAou Teme aucuuruinHbl. CamocTosiTenbHas padoTa JaéT CTyJAEeHTaM BO3MOXXHOCTH
PaBHOMEPHO  paclpeieNiuTb Harpys3Ky, CHOCOOCTByeT ©Oojee TIIyOOKOMY U
KaueCTBEHHOMY YCBOCHHIO Y4eOHOTO Martepuana. B cirydae HE0OXOIUMOCTH CTYICHTHI
oOpalnarTcs 3a KOHCYJIbTAlUeH K TPEno1aBaTelio Mo BOMPOCaM TUCITUIUINHEI C TIEITBIO
YCBOCHUS U 3aKPEIUICHUS] KOMITETESHITHH.

OcHOBHasI 1IeJTb CAMOCTOSITEIBHON pa0OTHI CTYJEHTA MPH U3YICHUU TUCITUTUIAHBI
3aKpeNUTh TEOPETUUCCKUE 3HAHUSA, MOJTYUCHHBIE B TPOIECCE JICKITMOHHBIX 3aHATHH, a
Takke cPopMUpOBaTh MPAKTUYECKHE  HABBIKM  CaMOCTOSITCIIBHOTO  aHajau3a
0COOEHHOCTEN TUCLUUILIINHBI.
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11 Ilepeyenb uHGPOPMANMUOHHBIX TEXHOJOIWMH, HCHOJb3yeMbIX IpPH
OCyLIeCTBJIEHMH 00pa3oBaTeIbHOIO Mpouecca MO0 [JMCUMIVIMHE, BKJIIYAS
nepevYeHb NPOrpaMMHOro odecneyeHusi U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
Libreoffice onepanuonnas cuctema Windows

Anrtusupyc Kacnepckoro (nau ESETNOD)
MporpammHbin Nnpoaykt PTC Mathcad Express
(https://www.ptc.com/en/products/mathcad/comparison-chart), becnnaTtHas, Freeware.

12 Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOH IS
OCyIIeCTBJIEHHS 00Pa30BaTEJIHLHOI0 MpoLecca Mmo JUCHUILINHE

Y4eOHbICE ayAWTOpUH Ul TIPOBEACHHUS 3aHATHA JIEKIIMOHHOTO THIA U
NPAaKTHYECKUX 3aHATUH Kadenpsl MEXaHUKH, MEXaTpOHUKH H POOOTOTEXHHKH,
OCHAIlICHHBIE Y4eOHON MeOemnblo: CTOJBI, CTYJbS AJs OOyYaIOUIUXCS; CTOJ, CTYN IS
NperoaaBaTess; J0CKa.

MynbsTuMenuaneHTp: HoyToOyk Lenovo (G710) [59409835] mpoexktop BenQ
MX505 1 UHTEepakTUBHON CUCTEMOM C KOPOTKO(OKYCHBIM ITpoekTopoM ActivBoard.

AyauTtopuss il TPOBEACHUS 3aHATHA TPYNNOBBIX H  WHIAUBUIYATbHBIX
KOHCYJIBTAIMH, TEKYIIEro KOHTPOJS, MPOMEKYTOYHOW aTTECTAIlUH, AyAUTOPHUS IS
CaMOCTOSITENIHOM PabOTHI.


https://www.ptc.com/en/products/mathcad/comparison-chart
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13 OcobGenHocTH Ppeanu3alMi JUCUUIUVIMHBI UISi MHBAJIMIAOB M JHMI C
OrPAHNYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbS

[Tpu oOyueHuu Ul ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl YUUTHIBAIOTCS
UX HHIWBUOYyalbHBIE TMcuxodusmueckue ocoOeHHocTH. OO0yyeHHMEe HWHBAINIOB
OCYLIECTBJISIETCS TakK€ B COOTBETCTBMM C HHJIMBUAYAJIbHOM IMPOrpaMMOi
peabwmTanu UHBAIU 1A (TIPY HAJTUYUH ).

na nuy ¢ napyweHnuem ciyxa BOZMOXKHO TIPeIOCTaBlIeHUE Y4eOHON HHpOpMaH
B BU3yaJbHOU (popme (KpaTKuil KOHCHEKT JIEKIMI; TEKCThl 3aJlaHui, HarledaTaHHbIE
YBEJIMYECHHBIM MIPUPTOM), HA ayJAUTOPHBIX 3aHATHUSIX JOMYCKAeTCs MPUCYTCTBUE
aCCUCTEHTa, a TaKXKe CYpAOINEPEBOAYUKOB M THQIOCYpIONEPEBOAUYMKOB. TeKylui
KOHTPOJIb YCIIEBAEMOCTHU OCYIIECTBIISIETCSI B MNHCbMEHHON (opme: oOydarouuiics
MMCbMEHHO OTBEYAET Ha BOINPOCHI, MUCHBMEHHO BBINOJHAET MPAKTHUYECKUE 3aJJaHus.
Hoxnan (pedepaT) Takke MOXKET ObITh MPEJICTABICH B MUCbMEHHOU (hopMme, TPU ITOM
TpeOOBaHUS K COACPKAHUIO OCTAIOTCA TEMH K€, a TPeOOBaHUS K KaUeCTBY M3JIOKEHUS
Marepuana (TOHSATHOCTb, KayeCTBO PEYM, B3aUMOJCUCTBUE C ayJUTOpPHEH W T. J1.)
3aMEHSIOTCSI Ha COOTBETCTBYIOLIME TpPEOOBAHUS, MPEABABISEMbIE K MHCbMEHHBIM
pabotam (kauecTBO O(pOpPMIICHHUS TEKCTa U CIIMCKA JIUTEPATypPbl, TPAMOTHOCTh, HAJTMUNE
WUTIOCTPAIIMOHHBIX MaTepuaioB M T.A.). [IpomexyTrounast arrectauust i JUL C
HapyLICHUSIMH CJIyXa MPOBOJUTCS B MHCbMEHHOM (opMe, MpU 3TOM HCHOJIb3YHOTCS
oOmue kpurepuu oueHuBanus. [Ipy HeoOXoAMMOCTH BpeMsl MOATOTOBKH K OTBETY
MOKET OBbITh YBEJIMYEHO.

Hna nuy ¢ Hapywenuem 3peHuss JOIYCKAaeTCs ayAMAIbHOE IPEJOCTaBICHUE
uHpopmanuu, a  TaKKe  HCIOJIb30BAHME  HA  AyJUTOPHBIX  3aHATHSX
3BYKO3aIMCHIBAIOIIUX YCTPOUCTB (IUKTOPOHOB M T.A.). JlomyckaeTcss mpuUcyTcTBUE Ha
3aHATUAX AacCHUCTEHTa (MIOMOIIHMKA), OKA3bIBAIOMIETO OOYyYaIOIMUMCA HEOOXOIUMYIO
TEXHUYECKYIO0 TOMOIb. TeKylIMil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCSI B YCTHOM
¢dopme. [Tpu npoBeaeHNN MPOMEKYTOUHON aTTECTALMU JUIS JIUL C HAPYLICHUEM 3PEHMUSI
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE coOecej0BaHNE IO BOIIPOCAM.

Hna auy ¢ o2panutenHbiMU 803MONCHOCMAMU 300POBbS, UMEIOWUX HAPYUIEHUS
ONOPHO-08U2AMENLHO20 annapama, Ha ayIUTOPHBIX 3aHATUAX, a TaKXkKe [MpU
IPOBEJACHUM MPOLEAYpP TEKYLIEro KOHTPOJISI YCHEBAEMOCTH U MPOMEXYTOUHOU
aTTecTallud MOTyT OBIThb IPEAOCTaBICHBI  HEOOXOAMMBIE TEXHUYECKUE CPEICTBA
(mepcoHaIbHBIA KOMIBIOTEDP, HOYTOYK HJIA IPYTOM TaJKeT); TOMYCKAETCsl PUCYTCTBUE
accucTteHTa  (aCCHCTEHTOB),  OKa3bIBAIOUIEIO0  OOydYalIIMMCS  HEOOXOIUMYIO
TEXHUUYECKYI0 TIOMOIIb (3aHATH pabodee MECTO, NEepPeABUTAThCA M0 AYyAUTOPHH,
MPOYHUTATh 3a/1aHuE, 0(QOPMHUTH OTBET, OOIIATHCS C MPETOoAaBaTesieM).
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14 JIucTt nomoiHeHUIl U U3MEHEHHUI, BHECEHHBIX B pa004yI0 IPorpaMmmy

AUCHUIIJINHBI
Howmepa crpanunn OcHoBaHnue st
WU3MEHEHHUS U
Howmep Bcero Har
HU3MCE- 3aMCHCHHBI | aHHYJIMPOBAHHBI| HOBBI IIOAIIMCH JIUIia,
U3MCHCHUA CTPpaHUIL a
HEHHBIX X X X MIPOBOJIUBIIIETO

HU3MCHCHUA
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