MuHHCTEpPCTBO HaAyKH U BbIciIero oopazoanus Poccuiickoit denepanun

denepanabHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHus
«KypraHckuii rocyJapcTBEHHBIN YHUBEPCUTET
(KTY)

Kadenpa «ABromaTu3aius Npon3BOACTBEHHBIX MTPOLIECCOBY

YTBEPX/AIO:

ITepBb1it IpopeKTOp
/3me13roBa T.P.. /

« » 2024r.

Pabouas nporpammMa y4eOHON TUCIUILINHBI
OCHOBBI POBOTOTEXHHWKH

00pa3oBaTeIbHON MPOrpaMMBbI BBICILIETO 00Opa30BaHUs —
nporpamMmsbl OakajiaBpyuarta
15.03.04 — ABTOMaTH3a1Ms TEXHOJIOTHUECKHUX MPOIIECCOB U IPOU3BOCTB

HanpagieHHOCTB:
ABTOMAaTH3AIUS TEXHOJOTUYECKUX TIPOIIECCOB U TIPOU3BOJICTB (B MAIIMHOCTPOCHUH )

dopma oOydeHus: OUHAasI, 3a0UHas

Kypraun 2024



Pabouast mporpamMmma mucturmiauHbl «OCHOBBI POOOTOTEXHUKW» COCTABJICHA B
COOTBETCTBHUH C YU€OHBIMH IJIAHAMU 1O MporpaMMe OakanaBpuara « ABTOMAaTH3aIUs
TEXHOJIOTUYECKUX MPOIECCOB U MPOU3BOJACTB (ABTOMATH3AIUs TEXHOJIOTHYECKUX
MPOLIECCOB U MPOU3BOCTB (B MAIIMHOCTPOCHUH ))», YTBEPKICHHBIMHU:

- 111 O9HOM popMbl 00yueHus «_ 28 » urons 2024 rona,

- 1151 3a04HOM (popMbl 00yueHust «28 » urong 2024roaa

PaGouass mporpamma AMCHMIUIMHBI OJ00OpeHa  Ha 3acelaHuu  Kadexpbl

«ABTOMAaTH3alMsg MPOU3BOACTBEHHBIX
rpotokout Ne 1.

PaGouyro mporpamMmmy coctaBui
CTapIlUi pernojaBaTeib

CorJiacoBaHo:

3aBeayIomunii
kadenpoit AIIll, kaHa. TEXH. HAyK

Crienaiuct 1o yae0HO-MeTOIUMYECKOM
paboTe Y4eOHO-MEeTOIUYECKOro OT/iesa

HauvansHuk Yrpasnenus
OO0pazoBaTebHON AESATEILHOCTH

npoueccoB» «2» ceHTaops 2024 ropxa,

A.A .BaHoB

N.A . BanoBa

I'.B. Ka3ankoBa

N.B.I'puropenko



1. OBPBEM JJUCIIUITJIMHbBI

Bcero: 3 3auétHpIX equHuULBl TPY10EMKOCTH (108 akameMudecKux Jaca)

Ounas ¢popma 00yueHust

By yuebHol paboThl Ha Bcro auc- Cemectp
LUIUTAHY 6

AyIuTOpHBIE 3aHATHS (KOHTAKTHas1 padoTa ¢ 52 52
npenojaBarejeM), BCero 4acoB
B TOM 4mcJie:
Jlexkuun 24 24
JlabopaTopHbie pabOThI 20 20
[IpakTryeckue 3aHATUS 8 8
CamocrosiTesibHas padoTa, BCero 4acoB B TOM 56 56
qucje:
[ToaroroBka K 3K3aMeHy 27 27
Jlpyrue BUIbl CaMOCTOSITENBHON pabOThI 29 29
Bua npoMeKyToYHOM aTTecCTAlNU JK3aMeH JK3aMeH
OO01mast TpyA0eMKOCTb M CUUILIHHBI U 108 108
TPYA0EMKOCThb 0 ceMecTpam:

3aouHasi popma o0yueHMsI

Bun yue6Hoi paboTbl Ha Bcro guc- Cemectp
UILTUHY 4

AyIuTOpHBIC 3aHATHS (KOHTAKTHAA 10 10
paboTa ¢ npenogaBaresieM), BCero
4acoB
B TOM 4HcJe:
Jlexuun 2 2
JlabopaTopHbie pabOThI 8 8
[IpakTrueckue 3aHATHS - -
CamocTosiTe1bHasi paboTa, Bcero 98 98
4acoB B TOM YHCJIE:
KypcoBas pabota 36 36
[ToaroroBka K ’K3amMeHy 27 27
Jlpyrue BUIBI CAMOCTOSITEILHOM PaOOTHI 35 35
Buja npoMeKyTOYHOM aTTeCTAlHU JK3aMeH JK3aMeH
OO6mas Tpy10eMKOCTb THCIIUTLIHHBI H 108 108
TPYA0EMKOCThb 10 ceMecTpaM:




2. MECTO JUCIIUAITJINHBI
B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBbBI

HucuunnuHa «OCHOBBI POOOTOTEXHUKHU» OTHOCUTCS K O5oky bl. SBnsercs
JUCHMIUIMHON YacTH,(popMUpyeMOl yYaCTHUKAMU 00pa30BaTeIbHbIX OTHOILICHUH.

W3ydyenne  gucUMIUIMHBI ~ Oas3upyeTcss Ha  pe3yipTaTax  OOydeHus,
c()OpMUPOBAHHBIX IIPU U3YUYECHUH CIEIYIOIINX JUCLHUIUINH:

- dusuka;

- TeopeTnueckas MEXaHUKa;

- [IporpaMMupoBaHue U aITOPUTMHUA3ALHS.

PCBYJIBTaTBI o6yqu1/1$1 1o AJUCHUIIIINHE H€O6XOI[I/IMBI IJs1T U3YUCHHA
JAUCIUITIINH HpOCI)CCCI/IOHaJ'IBHOFO OUKJIa ((ABTOMaTI/ISaI_II/IH TCXHOJIOTHYCCKHUX
npouecCCoB U IPOU3BOJACTB, «HpOCKTI/IpOBaHI/IC ABTOMATU3UPOBAHHBIX CHCTEM», a
TaKXKC B HOCJIGI[YIOHIGﬁ HH)KGHGpHOﬁ ACATCIbHOCTH IIPpU ITPOCKTHUPOBAHUHU CPCACTB U
CHCTCM aBTOMAaTH3alllH.

TpeOGoBaHus K BXOJHBIM 3HAHUSIM, YMEHUSIM, HABBIKaM U KOMITETCHIIHUSIM:

- 3HAaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX [UCLMIUIMH; METOJIOB
MOJICJINPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAJIBHOTO MCCIEN0BAHUS; MPABUII
o(opmIIeHUsI KOHCTPYKTOPCKOM TOKyMEHTALINH;

- YMEHHE HWCHOJb30BATh COBPEMEHHbIE WH()POPMALMOHHBIE TEXHOJIOTHH,
TEXHUKY, TPUKIQJHbIE MPOTPAMMHBIE CpPEJCTBA; NPUMEHATh CBOM 3HAHUS K
PELIEHUIO IPAKTUYECKUX 3a/1a4;

- BJIQJICHUE  HaBblKaMU  pabOThl €  KOMIIBIOTEPHOW  TEXHHKOM,
DIEKTPOTEXHUYECKOW M KOHTPOJIBHO-U3MEPUTENBHON anmnapaTypoy, 3JIEKTPOHHBIMHU
YCTPOMCTBAMU;

- OCBOCHHUE CIICIYIOIIUX KOMIIETEHIIMA HA YPOBHE HE HUXke noporosoro: ITIK-
1 (cnocoOHOCTH HUCIOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILINH
B NMPOeCCUOHANBHON JIEATETLHOCTH, MPUMEHSITh METOJIbI MATEMAaTUYECKOTO aHaN3a
U MOJICTTMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO uccinenopanus), [1ITK-2
(crocOOHOCTh TPEACTaBUTh AJEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAyu4HYIO
KapTHHY MHUpa Ha OCHOBE 3HAHHUS OCHOBHBIX IOJOKEHUM, 3aKOHOB M METOJ/IOB
ecTecTBeHHbIX Hayk u wmarematuku), OIIK-3 (cmocoOGHOCTh HCMONB30BATH
COBpPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJOTUHU, TEXHUKY, TPUKIIAAHbIE MPOrPAMMHbIE
CpE/ICTBA MPHU PEIICHUH 3a/1a4 NPOo(HEeCCUOHAIBHOM IESITEILHOCTH).

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA
[enbto ocBoeHust aUCHUIUIMHBI  «OCHOBBI  POOOTOTEXHUKH»  SIBIISCTCS
NpuoOpeTeHNe CTYJICHTaAaMU 3HAHUW O COJEpP)KaHHWM, OINpPEIEICHUSIX W METOoJax
MPUMEHEHUsT POOOTOTEXHUKH, MEXAaTPOHHBIX Y3JIlaX, KOMIIOHEHTHOM COCTaBe
MEXaTPOHHBIX YCTPOWCTB M OCOOCHHOCTSAX WX MPOEKTUPOBaHUS, (HOPMHPOBAHUE
HAaBBIKOB TPOSKTHPOBAHWSA TPOCTHIX MEXaTPOHHBIX YCTPOHMCTB Ha  0Oasze
MHKPOKOHTPOJIEPOB, UX MPOrPAMMUPOBAHUS U OTIATKH.



3agayamMu JUCHUIUIMHBI SABJISIOTCS: O3HAKOMJIEHHE C OCHOBHBIMU MOHSTUSIMU U
ONPEIECIICHUSIMU POOOTOTEXHUKH, O03HAKOMJICHUE c TEPMUHOJIOTHEM,
Kiaccuukanuedr M XapakTepUCTUKaMH  POOOTOTEXHUYECKUX  YCTPOMCTB,
dbopMHpoBaHUE MOHATUH O CTPYKTYpE MEXaTPOHHBIX Y3JI0B, U3YUYECHHE MPUHIIUIIOB
JEHUCTBUS DJICMEHTOB HWCIIOJIHUTEIBHOM, YNpaBIAONIed W  HHPOPMAIMOHHON
MOJCUCTEM MEXATPOHHBIX YCTPONCTB U OMNpe/eeHrne 001acTell uX MPUMEHEHUS.

Komnerenuuu, popmupyemblie B pe3ysibTaTe OCBOCHUS AUCITUTUIMHBIL:

- CIIOCOOHOCThH OCYIIECTBIIATH COOp U aHAJIN3 MCXOJHBIX JAaHHBIX JJI pacuera
Y TIPOCKTUPOBAHUS CUCTEM M CPEJICTB aBTOMaTH3auu 1 ynpasieHus(11K-4);

- CIIOCOOHOCTH pa3pabaThiBaTh MPOEKTHYIO JOKYMEHTAIUIO B COOTBETCTBHUH C
UMCIOIIUMUCS CTaHAapTaMu U TexHudeckumu yciaoBusmu (ITK-5);

- TOTOBHOCTh K YYacTHIO B pabOTax MO M3rOTOBJICHHIO ,0TIAJKE U CHade B
SKCIUTyaTaI[MI0 CUCTEM U CPEJICTB aBToMaTh3anuu 1 yrpasieHus([1K-8).

B pe3ynbTaTe n3ydeHus IUCIUILIMHBI O0yYarOIIHIACS T0TKEH:

- 3HATh OCHOBHBIC TOHSTHS W ONpENEICHUS POOOTOTEXHUKH, CTPYKTYpPY U
NPUHIUITBE HHTErpalyu podoTorexandeckux cucreM (st [1K-4,11K-8);

- 3HaTh NPUHININBI ACHCTBUS 3JIEMEHTOB UCIIOJHUTEIBLHOTO, YIPABIIAIOIIETO U
UH(POPMAIIMOHHOTO KOMITOHEHTa pOOOTOTeXHUYECKUX ycTpoicTB (mis [1K-5);

- YMeTb BbIOMpATh KOMIIOHEHTHI JI1 POOOTOTEXHUYECKUX CHUCTEM HA OCHOBE
aHaJln3a aBTOMaTH3UpyeMoro rnpoiecca ynpasicHus (s [1K-8);

- YMeTb BBHIIOJHATH pPACYEThl MPUBOJOB M MEXAHUYECKOW CHUCTEMBI
manumysstopos (s [1K-4,ITK-8);

- YMeTh TPUMEHATh HAaBBIKM CHUHTE3a WHTEIUICKTYaJIbHBIX METOJIOB
yIpaBiICHUS TeXHUUIeCKUMH cucteMamu (s [TK-5);

- Baagers MeToamMu mocTpoeHus pobotoTexHuueckux cucteM (st [1K-8);

- Biagerb TEXHUKOM CHHTE3a aBTOMATHU3MPOBAHHOIO YMNPABJIEHUS HA OCHOBE
HOBBIX HH(pOpMaIMOHHBIX Tox0A0B (s [TK-4,ITK-5).

Nunukatopel W ACCKPUNTOPHI YacTH COOTBETCTBYIOIIEH KOMIETEHIIUU,
dbopMupyeMoii B Tporiecce H3y4YCHHS JTUCHUIUIMHBI «OCHOBBI pOOOTOTEXHUKWY,
OLICHUBAIOTCA TPU MOMOIIM OLICHOYHBIX CPEICTB.

[Inanupyemble pe3ynbTaThl O0yYEHUS MO JUCHUIUINHE «OCHOBBI POOOTOTEXHUKMNY,
nHAUKATOpbl JocTkeHusa komnereHuuit [1K-4,I1K-5,11K-8, nepeyeHb OlleHOYHBIX

CPEICTB

Ne Kon HanmenoBanue Konx [Inanupyemsle HanmenoBanue

1/ | WHOUKaTopa WHJMKaTopa MJIAHUPYEMOT pe3ynbTaThl OLICHOYHBIX

M | JOCTHXKCHHS JIOCTYOKCHHS 0 pe3ynbTaTta oOyueHus CpEICTB

KOMIIETEHI! KOMIIETEHIINH o0ydeHus
"

1. | UWI-1nka 3uare:  ocHoBHBIE | 3 (M/-1pk-4) 3HaeT: OCHOBHbIE | Bompocwel s
MOHATHUS u MOHSATHUSA U | claumn
oTpeieNIeHUs ornpezeneHus HK3aMeHa
POOOTOTEXHUKH, POOOTOTEXHHUKH,

CTPYKTYPY u CTPYKTYpY u
MIPUHIATIBI MIPUHLUIIBI
WHTETpauu MHTErpaLiU
POOOTOTEXHHYECK POOOTOTEXHHYECKHU
UX CUCTEM X CUCTEM




N1-211x4 VYMeTs: Y (M-2nk-4) | YMmeer: BeimonusaTh | Bompocsr  mist
BBIIIOJIHATE pacyeTsl MPUBOAOB | CAa4H
pacyeTsl MPHUBOJIOB A MEXaHHYECKOH | sK3ameHa
U MEXaHW4eCKOi CHUCTEMBI
CHCTEMBI MaHHUITYJISITOPOB
MaHUITYJISITOPOB

N 1-31k4 Biagers: B (U1-3mk-4) | Buageer: Bompocsr st
TEXHUKOM CHHTE3a TEXHUKOM CHHTE3a | cAauu
aBTOMAaTU3UPOBAH aBTOMATU3MPOBAaH | 3K3aMeEHa
HOTO YIpaBJCHUs HOTO yIpaBJliCHUS
Ha OCHOBE HOBBIX Ha OCHOBE HOBBIX
MH(POPMALIMOHHBIX UH(POPMALIMOHHBIX
IOJIXO0JIOB MOJIXOJI0B

N-1nks 3uare: npuHiunsl | 3 (MA-1k-s5) 3naeT: npuHIUNGI | Bompockr s

IEUCTBUS IEUCTBUA caadu
DJICMCHTOB 3JIEMCHTOB JK3aMeHa
HCIIOIHUTENBHOIO, HCIIOJIHUTENIHHOTO,
YOPaBJISIONIETO U YOPaBJISIOMEro |
MH(pOPMAITHOHHOT nH(pOpMaITHOHHOT
0 KOMIIOHEHTA 0 KOMIIOHEHTA
POOOTOTEXHHYECK POOOTOTEXHHYECKHU
UX YCTPOUCTB X YCTPOWCTB

NI-2mks VMeTh: Y (MO-2nks) | Ymeer: Bonpocet  nnis
MIPUMCHSIT MPUMCHSITh clayu
HaBBIKM  CHHTE3a HaBBIKM  CHHTE3a | DK3aMeHa
WHTEJUICKTYaJIbHBI WHTEJUICKTYaJbHbI
X METOJI0B X METOH0B
yIpaBiIeHUS yIpaBiICHUS
TEXHUYECKUMU TEXHUYECKUMU
CHCTEMaMU CHCTEMaMH

N/I-3nk-5 Bnagers: B (U1O-3rk-s) | Buageer: Bomnpocsl st
TEXHUKON CHHTE3a TEXHUKOW CHHTE3a | cladn
aBTOMAaTHU3HPOBAH aBTOMAaTU3MPOBAaH | 3K3aMeHa
HOTO YIpaBJICHUS HOTO yIpaBlIEHUS
Ha OCHOBE HOBBIX Ha OCHOBE HOBBIX
MH(OPMALIMOHHBIX MH(OPMaLMOHHBIX
IIOJIXOJIOB IMOJIXOJIOB

N-1nk-s 3uare:  ocHoBHBIE | 3 (M/-1pk-8) 3HaeT: OCHOBHbIE | Bompocwel s
IMOHSTHS u MMOHSATHS U | coaun
ompeeneHus ompeeeHus JK3aMeHa
POOOTOTEXHUKH, POOOTOTEXHUKH,

CTPYKTYpY u CTPYKTYpYy u
TIPUHIIHITBI TIPUHIIUIIBI
WHTETpaIun WHTETPAIAH
POOOTOTEXHUYECK POOOTOTEXHUUYECKU
HUX CUCTEM X CHUCTEM

N1-2ks VMeTh: Y (UO-2nks) | Ymeer: Bompocsl st
BBITIOJTHATE BBITIOJIHSATH cragu
pacyeTsl IPUBOJIOB pacyeTsl MPUBOJOB | FK3aMEHa

U MEXaHUYECKOHU
CHUCTCMBI
MaHHITYJISITOPOB

U MEXaHWYECKOU
CUCTCMBI
MaHHUITYJISITOPOB




9. | UO-3rk-s Bnagers: B (U-3nk-s) | Baangeer: Bompocst st
METOJIaMU MeTOIaMU clayu
MIOCTPOCHHUS MOCTPOCHHS 9K3aMeHa
POOOTOTEXHUYECK POOOTOTEXHUYECKU
UX CUCTEM X CUCTEM
4. COIEP KAHUE JJUCIUIIJINHBI
4.1. Y4yeOHO-TeMaTHYCCKHUI IVIAH
Ounast popma o0ydeHus
KosamnyecTBo yacoB
Homep KOHTAKTHOH paldoThI ¢
pazaen Hauwenonanue npenojaaBarejieM
Py0ex pasaeaa,
a, TeMbI Jlaboparto | [IpakTuyec
TeMbI Jlekuuu pHBbIE KHe
padoThI 3aHATHS
1 IIpeanocbuiky pa3BUTHS 9 i
POOOTOTEXHUKHU
KomnoneHTHbIN cOCTaB U
5 napaMmeTpsl 4 i
POOOTOTEXHHUUECKUX
PyBex CUCTEM
1 JaTtuuku B
3 POOOTOTEXHUYECKUX 4 4 2
crcTeMax
IIpuBobI
4 POOOTOTEXHUUECKUX 4 4 2
CHCTEM
PyGexxHbIif KOHTposb Nel - 2
MuxkponporeccopHas
5 TEeXHHUKA U 5 5 5
pOTpaMMHUPYEMbIE
KOHTPOJLIEPHI
[Iporpammuoe
6 o0ecrieueHue 4 2 2
MEXaTPOHHBIX CUCTEM
PyGex CrpyKTypa 1 IPUHLIMIIBI
2 7 UHTETpaluu 2 2
MEXaTPOHHBIX CUCTEM
[IpoGnemsbr u
COBPEMEHHBIE METObI
8 yIIpaBJICHUS 2 2
MEXaTPOHHBIMU
MOJTYJISIMA U CHCTEMaMH
PyOexHbIil KOHTpoIb No2 - 2
Bcero: 24 20 8




3aouHas popma o0yuyeHus

KoaunuecTBO 4acoB

Homep KOHTAKTHOM padoThI ¢
HaumenoBanme pa3aeJa,
pasneina, TeMBI npenojgaBarejieM
TeMbI Jlaboparoph
Jleknun
ble padoThI
[TpenmochuIKu pa3BUTHS pOOOTOTEXHHKH,
1 OCHOBHBIC ITOHATHSI U IPUHIIUIIBI TTOCTPOCHUS 0,25 -
MEXaTPOHHBIX YCTPOKCTB
5 KoMIToHeHTHBIH COCTaB M MapaMeTphl 0.95 i
MEXaTPOHHBIX CUCTEM ’
3 JlaTurKy B MEXaTPOHHBIX CHCTEMaxX 0,25 2
4 [TpuBOABI MEXAaTPOHHBIX CUCTEM 0,25 2
5 MuxkpornporneccopHas TEXHUKA U 0.5 2
IPOrpaMMUpPYyEMbIe KOHTPOJLIEPHI
6 [Iporpammuoe  oOecrieueHne  MEXaTPOHHBIX 0.25 5
CHCTEM ’
7 CTpyKTypa v IPUHIIMITEl HHTETPAIHA 0.25 i
MEXaTPOHHBIX CHCTEM
[IpoGneMbl 1 COBpEMEHHBIE METO/IbI
8 yIpaBIeHUS MEXaTPOHHBIMUA MOJYJISIMU U - -
CHCTEMaMHU
Bceero: 2 8

4.2. Conep:kanue JEKIIMOHHBIX 3aHATHI

Tema 1. Ilpeonocwiniku pazeumus pooomomexHuKu
Hctopusi W TpeanochlIKM CO3JaHUS MEXaTPOHUKHU. YPOBHU MHTETpalU
COCTAaBJISIIOIIMX 2JIEMEHTOB. Pa3BUTHE MEXATPOHUMKHM KaK MEXKIAUCIUILIMHAPHON
Hay4YHO-TEXHHYECKON 00siacTh. OCHOBHBIC TOHSATHS M OINPEISICHUS MEXATPOHUKH.
MexaTpoHHBIE YCTPOMCTBA M CHUCTEMBI — ONPEACIICHUE, XapaKTepHbIE MPU3HAKH,
MPUHIIUTIBI IOCTPOCHUS U COCTaB.

Tema 2. Komnonenmmuuwlit cocmas u napamempuvt poOOmMOmMexXHu4ecKux cucmem
CocraB, nmapaMeTpsl U KiaccU(pUKaIUS MEXaTPOHHBIX Y3JI0B. MaHUIYISTOPHI
U CEHCOpHble cHucTeMbl. CTpPyKTypa YIpPaBJICHHS M YCTPOMCTBA yHpPaBJICHUS
MEXaTpOHHBIX cucTeM. OCOOEHHOCTH yCTPOICTBA APYTHX CPEACTB POOOTOTEXHUKHU.

Tema 3. /lamuuku 6 pooomomexHu4ecKux cucmemax
[IpeoOpazoBanre n3MepsseMol BEIMYMHBI B CUTHAII JIJIT M3MEPCHHUS, TIepeIayH,
npeoOpa3oBaHusl, XpaHCHHS M  PETHCTpalk  HHOOPMAIMM O  COCTOSHHH
MEXAaTPOHHOM  CHUCTEMBI. YUyBCTBUTENIBHBIA  JJIEMEHT. YCHUJIEHHE CHUTHAJIA,
JMHeapu3aIys, KAIMOpPOBKa, aHAJIOTO-IIU(PPOBOro Mpeodpa3oBaHus U UHTEPQEHC I
WHTETpaIlii B CUCTEMBI YIIPABJICHUS.

Tema 4. Ilpugoowvt pobomomexnuueckux cucmem




Knaccudpukauus npuBonoB. [lneBmatmyeckue mnpuBoasl. [uapaBianueckue
IPUBOABI.  OJEKTpUYeCKHe  NpuBoAbl.  Mukxponpusoasl.  KommberorepHoe
MOJIEJINPOBAHUE MIEPEXOIHBIX MPOLECCOB.

Tema 5. Muxkponpoueccopnas mexHuka u npozpammupyemoie KOHMpPOJi1epol
MUKpPOKOHTPOJUIEPEl M MUKPOMNPOIECCOPHl B MEXaTPOHHBIX YCTPOWCTBAX.
Opranuzanusi Mukporpoieccopa. Cucrema mnpepbiBaHud. Pexum peanbHOTO
BpeMeHU. [IporpaMmmupyeMsble JIOrH4ecKue KOHTPOIIIEPHI.

Tema 6. IIpozpammnoe obecneuenue mexampoHHbIX CUCHIEM
[TocTpoeHne ONOK-CXEM M aJITOpUTMM3ALUsA Ipouecca yrpasieHHs. OCHOBBI
IPOrPaMMHUPOBAHMSL ~ MEXATPOHHBIX  CUCTEM.  SI3bIKM  MpPOrpaMMHUPOBAHUSA
MUKpoIpoLeccopoB. Accembiiep. MeToauKku OTIaKH, TECTUPOBAHUSA U CUCTEMHOIO
aHaJIM3a IPOrpaMMHOIO KOJA.

Tema 7. CmpyKkmypa u npunyunst UHmMeZpayuu MexampoHHbIX CUCHEM

OrnpeneneHue NOHATHS BHEIIHEN Cpebl Il MEXaTPOHHBIX MalllnH. OCHOBHbBIE
KJIacChl BHEMIHMX cped. DOyHKIUMU YCTPOHCTBA KOMIBIOTEPHOTO YIIPABIICHHUS.
CtpykTypa  TpaJMIIMOHHOW  MAaIlIMHBI C  KOMIIBIOTEPHBIM  YIIPABJICHUEM.
Mex6110k0BbIE UHTEPPEICHI MAIIUH C KOMIIBIOTEPHBIM YIIPaBICHUEM, TPUMEHIEMbIX
B aBTOMAaTU3UPOBAHHOM MIPOU3BOJICTBE.

Tema 8. IIpodaemot u coepementvle Memoobl yNPAeIeHUA MEXAMPOHHBIMU
MOOYAAMU U CUCHEMAMU
MeXaTpoHHBIC CHCTEMBI, UCTIOIB3YIOIIMECS B MTPOU3BOJICTBEHHBIX MAIlIMHAX W

KOMITJIEKCaxX aBTOMATHU3UPOBAHHOTO MaITUHOCTPOCHUS KaK OCHOBHOE
TEXHOJIOTUYECKOE o0opyI0oBaHuE u 170:¢ cnerupuyuecKue CBONMCTBA.
WuTemnexTyanbHbie METO/IbI yIpaBIICHUS TEXHUYECKUMU CUCTEMaMH.

Hepapxuueckass CTpyKTypa B3aUMOJCHUCTBYIOUIUMX  MOJCUCTEM. AJANTUBHOE
pEryJIMpOBaHUE, HEUETKAS JIOTUKA, HCKYCCTBEHHBIE HEMPOHHBIE CETH.

4.3. JlabopaTopHble paboTHI

HopMmatus BpeMeHH, 4ac.
Homep HanmeHnoBanue .
HaumenoBanue j1abopaTopHoOi
pasneda, pasneJa, paGoThI Ounasn 3aounasn
TeMBI TeMBI dhopma ¢popma
o0y4eHHUs o0yueHus
JaTuvkuy B 0630p u TECTHUPOBAHUE
3 MEXaTPOHHBIX pa3IMYHBIX TUIIOB JIaTYUKOB, 4 2
cUCTeMax IIPUMEHSIEMBIX B MEXaTPOHHUKE
ITpuBoBI VYmpaBieHrne THEBMaTUYECKUM U
4 MEXAaTPOHHBIX CUCTEM | DJIEKTPUYECKHUM JIBUTATENIEM MpU 4 2
ITOMOUIIY MUKPOKOHTpPOJIIEPA
Py6exxnbiii KOHTpoJIh Nol 2




Mukpomnpoueccopnas | [locnmenoBarenbHbIi opT,
5 TEXHUKA U HapaJuleIbHbIMH, UART, 2 2
IporpaMMHUpyeMble nepeaaya JaHHbIX ¢ KOMIbIOTEpa
KOHTPOJLIEPHI Ha MUKPOKOHTPOJLIEP
[Iporpammuoe [IpyuMmeHeHrue LUKIIOB, YCIOBHH,
5 obecrnieueHue GyHKMA W KIAcCOB  TIpH 9 9
MEXaTPOHHBIX CUCTEM | IPOrpaMMHUPOBAHUU
MEXaTPOHHOI'0 YCTPOMCTBA
CtpyKTypa u [Iporpammublii  uHTEpdEHC U
7 IIPUHLIMIIBI Co3laHHe COOCTBEHHBIX 2 i
HWHTErPaIiH onbIMoTEK
MEXATPOHHBIX CUCTEM
[IpoGnemsbl 1 JlnarHocTuka HEHCHpPaBHOCTEU
COBPEMEHHBIE METO/Ibl | MUKPOKOHTPOJUIEPHONH CUCTEMBI
8 yIpaBJIeHUS yIpaBJIeHUS 9 i
MEXaTPOHHBIMU
MOJYJISIMH U
CUCTEMaMHU
PyGexxHbIit KOHTpoIb No2 2 -
Bcero: 20 8
4.4 IIpakmuueckue 3auamus (011 04HOU hopmbl 00yuenus)
Hopmartus
Homep HaunmeHoBanue . BpeMeHH, Yac.
pamena, pamena, HaumenoBanue J1abopaTopHoi Ounas
padoThI
TeMbI TeMbI dopma
o0yueHust
JlaTunku B O030p M TecTHpPOBaHUE PA3JIUYHBIX THUIIOB
3 MEXaTPOHHBIX JATYUKOB, IPUMEHSEMbIX B MEXaTPOHHUKE 2
CUCTEMAX
IIpuBoBI VYrpagieHre THEBMaTUYECKUM U
4 MEXATPOHHBIX CUCTEM | DJIEKTPUYECKHUM JIBUTATEJIEM IPU OMOLIH 2
MUKpPOKOHTpOJUIEpa
MuxkponponeccopHas | [TocnenoBarenbHblii MOPT, NapauIEIbHBIN,
5 TEXHUKA U UART, nepenaua TaHHBIX ¢ KOMIIbIOTEpA Ha 2
IpOrpaMMUpyeEMBbIe MUKPOKOHTPOJUIEP
KOHTPOJLIEPHI
IIporpammuoe [TpuMeHeHMe TUKIIOB, YCIOBUH, QYHKIUI U
6 o0ecrnieueHue KJIaCCOB npu MIPOrpaMMHUPOBAHUU 2
MEXATPOHHBIX CUCTEM | MEXATPOHHOI'O YCTPOICTBA
Bcero 8

Kypconas

4.5. Kypcosas pabora

(mmst oOyvaronuxcst 3a04HOM (HOpMbl 00YUEHUS)

pabota

IMPOBOAUTCA B

BHUJIE

NpCACTaBICHUA

n 3allUTHI

IHOATOTOBJIICHHOTI'O 06y‘{aIOH_II/IMC}I B Xoa€ CaMOCTOSITEJIbHOM IIOATOTOBKH y‘{€6HOI‘O

IIpOCKTa II0 TCEMATHKC

HCXOAHBIM JaHHBIM.
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5. METOANYECKHUE YKA3AHUA JJIS1 OBYUYAIOIUXCA
11O OCBOEHUIO JUCHUIIVINHBI

[Ipu mpocnymmMBaHUM JIEKIMH PEKOMEHIYETCS B KOHCIEKTE OTMEuYaTh BCE
Ba)KHbIE MOMEHTBI, Ha KOTOPBIX 3a0CTPsieT BHUMAaHUE IpenojaBaTellb, B YaCTHOCTU
T€, KOTOpbIE HaIpaBJICHbl HAa KAuECTBEHHOE BBIIIOJHEHHE COOTBETCTBYIOIIECH
MPAKTUYECKON WM TaOOpaTOPHOI pabOTHI.

[IpenonaBareneM 3allJTAaHUPOBAHO MCIOJIb30BAaHUE TMPU UYTEHUU JIEKIUU
TEXHOJOTHH y4ueOHOU nuckyccuu. [loaTomy pekomenayetcs: GuKCUpoBaTh Il ceOs
WHTEPECHBIE MOMEHTHI C LENbI0 UX AKTUBHOTO OOCYKJIEHHS Ha AUCKYCCUU B KOHIIE
JIEKLIHH.

3aJl0rOM Ka4eCTBEHHOT'O BBINIOJHEHHUS J1a00paTOpHBIX padoT  sSBISETCS
CaMOCTOSITeNIbHAsl MOATOTOBKA K HUM HaKaHyHE IyTEM MOBTOPEHHUS MAaTepUalIOB
Jexuui. PekoMeHayeTcsi MoAroTOBUTh BOIIPOCHI IO HESICHBIM MOMEHTaM U 00CYAUTH
UX C IIPEnoaBaTeyeM B Hauaje J1abopaTopHO paboOThI.

Jliig onpeienieHns CTENEeHU YCBOEHUS JIEKIIMOHHOTO MaTeprasa 1 3aKperuieHus
OTHCNIbHBIX  MOJOXEHWHM, M3y4yaeMbIX TeM, Ha Ja0OpaTOPHBIX  3aHATHUAX
IpernojaBaTesieM 3alUIaHUPOBAHO IPUMEHEHUE TECTOBBIX 3aJaHUM U BBINOJIHEHHE
VMHAMBUIYAJIBbHBIX 33Ja4 MO0 MOAM(HUKAIUU OO0Yy4yaroUIMMUCS BapUaTUBHOM dYacTu
BBIIIOJIHEHHBIX  JIabOopaTopHbIX  paboT.  BaxHeIM  acmekToM  mpouecca
bopMyIMpOBaHMS M  pEIICHUS 337ad  SBISIETCS MPUMEHEHUE CHUCTEMHOIO
UCITIOJIb30BaHUs MPOPECCUOHATIBHOIO KOHTEKCTa — METO/1a KOHTEKCTHOIO OOyUYEHHS.

[IpenonaBareneM 3amlaHUPOBAHO MPUMEHEHHE HA JTAOOPATOPHBIX 3aHATHUSAX
TEXHOJIOTUI  pa3BUBAIOLLEHCA KOOIMEpaluu, KOJUIEKTUBHOTO B3aMMOJICHCTBUS,
pa30opa KOHKpeTHbIX cuTyauuii. [lo3ToMy mpuBeTCTBYeTCS TpPyNIoOBOM METOA
BBIMIOJIHEHMsI JTa0OPAaTOPHBIX M MPAKTHYECKUX padOT M 3alllUThl OTYETOB, a TAKXKE
B3aMMOOILICHKA M 00CY>K/IEHHE PE3YJIbTATOB BHITIOJIHEHHS JIA0OPATOPHBIX padoT.

JIist  TeKyIero KOHTPOJIA YCIEBAEMOCTH MO O4YHOM  QopMe 0OydeHUs
IpernoaaBaTesieM UCMOIb3yeTcs OallsIbHO-PEUTUHIOBasl cCUCTEMa KOHTPOJIS U OLEHKU
aKaJeMUYECKOM aKTMBHOCTH. [I03TOMYy HACTOSATENBHO PEKOMEHIYETCS TLIATEIbHO
npopalaTeiBaTh MaTepral AUCUUIIIMHBI P CAMOCTOSITENBHON padoTe, y4acTBOBAThH
BO Bcex (opMax OOCYXICHHMS W B3aUMOJCHCTBHUS, KaK Ha JIGKIMSIX, TaK M Ha
7a00paTOPHBIX 3aHATUSAX B LENSAX JIYYIIEro OCBOEHUS MaTephalia U TOJyYeHHUS
BBICOKOM OLIEHKH MO PE3yJIbTaTaM OCBOEHUS TUCUHUIIITUHBI.

BrlinonHeHne caMocTosTENbHOM paboThl MOJApa3yMEBAET CaMOCTOSITENIbHOE
M3Y4YeHHUE pa3lieJIOB JUCHUIUIMHBI, MOJATOTOBKY K JIA0OPAaTOPHBIM 3aHATUAM (AJis
oOy4Jaronmxcss OYHOW M 3a04HOU (popMm oOydeHust), K pyOeKHbIM KOHTPOJISM (st
oOy4Jarommxcst O4yHOM (opMbl 00y4Y€HUsI), BBINIOJIHEHHE KypcOBOW paboThl (i
oOy4Jaronuxcs 3a04H0M (OpMbI OOYUEHHS ), TOATOTOBKY K DK3aMEHY.

PexomenmyemMass TpyqOEMKOCTh CaMOCTOSTEIBLHOW pabOThl MpejcTaBicHa B
TabuIe:
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PexoMeH1yeMblii peXHM CaMOCTOSITEIbHOW PabOThI

Pexomennyemas
TPYA0E€MKOCTb,
HaumenoBanue aKaj. yac.
BH/Ia CAMOCTOSITEJIbHON PadoThI Ounas 3aouHan
¢popma ¢popma
o0y4eHusi | oOy4YeHUs
CamocrosiTe/IbHOE M3YUECHHE TeM AUCHUIIUHBI: 15 31
[Ipennoceiiku pa3BUTHS pOOOTOTEXHHUKH, OCHOBHBIC MTOHITUS U 1 3
MIPUHIHUIIBI IOCTPOEHUSI MEXATPOHHBIX YCTPOICTB
KoMIOHEHTHBIH COCTAaB U IapaMeTpbl MEXaTPOHHBIX CUCTEM 2 4
JlaTuMKy B MEXaTPOHHBIX CHCTEMaX 2 4
IIpuBOIBI MEXATPOHHBIX CUCTEM 2 4
MukporpolieccopHasi TEXHUKa U TPOrpaMMUPYEMbIE KOHTPOJLIEPbI 2 4
[Iporpammuoe oOecrieueHre MEXaTPOHHBIX CUCTEM 2 4
CrpyKTypa U IPUHLMIIBI UHTETPALUU MEXATPOHHBIX CUCTEM 2 4
[IpoGnembl 1 COBpEMEHHBIE METO/bI YIIPABICHUSI MEXAaTPOHHBIMU 2 A
MOAYJISIMU U CUCTEMaMHU
[ToaroroBka K npakTUYECKUM 3aHATHUAM 10 | yacy 3a 3aHATHE 4
IHoaroroBka k 1adopaTOpHBIM 3aHATHAM (110 14. HA 3aHATHE) 10 4
I[HoaroroBka K py0eKHBIM KOHTPOJISIM (24aca K py0e:kHOMY 4 _
KOHTPOJIIO )
BbinoJiHeHne KypcoBoii paGoThbl - 36
HOI[FOTOBKa K 9K3aMEHY 27 27
Bcero: 56 98

[IpuBeTcTBYeTCS BBIMOJIHEHUE PA3JEIOB CaMOCTOSATENIBHON pPabOThl B
KOMITBIOTEPHOM KJ1acce Kadeapbl « ABTOMATH3AIMS TPOU3BOACTBEHHBIX MTPOIIECCOBY.

6. ®°OH/I OHEHOYHBIX CPEJACTB
JJIA ATTECTAIOMU IO JUCHUIITIMHE
6.1. IlepeyeHb OLICHOYHBIX CPEICTB

I. bauibHO-peHTHHrOBasi CHUCTEMa KOHTPOJISI M OLUEHKH aKaJeMHYECKOU
akTuBHOCTU 0Oy4watonuxcs B KI'Y (nmst ounoit ¢opmMbl oOydeHwHsI)

2. KontponbHas padota (1 3209HON (HOpMBI 00yUICHUS)

3. OTYeTsI CTYACHTOB 10 J1a00paTOPHBIM paboTam

4. UnnuBuayanbHbIC 3aJ1a4yd M TECTOBBIC 3a7aHus i J1a00paTopHBIX paboT
(mmst ouHOM M 3209HOM (HOpPM 00yUCHNS)

5. baHk 3agaHuil 1 BOMPOCOB K pyOexHBIM KOHTpossiM Ne 1, No 2 (st ouHOM
bopmbl 00yUEeHUS)

6. baHk 3agaHUil 1 BOITPOCOB K DK3aMEHY
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6.2. Cucrema 0a/LUIbHO-PETUHIOBOI OLIEHKH
padoThI 00Yy4AKOIIMXCH MO TUCHUILINHE

No | HaumeHnoBan
Conepxanue
ue
Ounas popma o0yueHust
1 | Pacnipenenen Pacnipenenenne 6amios
ue 0ayuIoB 3a Brinonnenue u
CEMECTPEI 110 Bun Mogermen 3aIMTa PaGotaHa | PyGexHblit
BUIaM yueOHOU e JeKIHi OTYECTOB IO MPAaKTU4ECK | KOHTPOJb 9K3aMCH
y4eOHOI paboTHL: abOpaTOPHBIM | UX 3aHATHIX Nel,2
paboThI, paboram
CPOKH cIauu
yue6HOit bamibna
paGOTEI s o 24 o 24 Ho 8 Ho 14 o 30
(noBoaaTca | OUCHKA:
10 CBe/IeHHUsI
o0yuarouux 6
csl Ha 12nexun ITo 2
[Ipumeua | 1ab0paTOPHBIX
nepBoM i i mo2 Oasna 3a
HUS: pabor o 4
y4eOHOM Oamna 3aHSATHEC
Oaya
3aHATHH)
2 | Kpurepuii nepecuera 60 u MeHee 0alIOB — HEYIOBJIETBOPUTEIIBHO;
y p
0aioB B 61...73- yIOBIETBOPUTEILHO;
TPAIUIIMOHHYIO OLIEHKY | 74...90- Xoporo;
10 UTOram pa60TH B 91...100 — orimyHO
CEMECTpE M dK3aMeHa
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Kputepuun nonycka k
IIPOMEKYTOUHOU
aTTeCcTaluH,
BO3MO>XHOCTH
MOJTyYEeHUs
aBTOMATHUYECKOI'0 3a4eTa
(9K3aMeHaIMOHHOMN
OLICHKH) TIO
JUCLUIIIMHE,
BO3MO>XHOCTh
MOJIy4eHUs: OOHYCHBIX
6asioB

Jlyig nomycka K MpOMEKyTOYHOM aTTeCTalluy 10 AUCLHUTIIMHE
3a ceMecTp (9K3aMeHy) OOydJaroImuics MOJKeH Ha0paTh MO UTOraM
TEKYIEro u pyoeKHOro KOHTpoJied He MeHee 51 Oamna .B cioyuae
ecnu oOydJaromumiics Habpan meHee 51 6amia, TO K aTTeCTallMOHHBIM
UCIBITAHUSM OH HE JI0IyCKaeTcs

Jns monmydeHust 9K3aMeHa 0e3 MpOBEACHHUS MpPOIETyphl
MIPOMEXKYTOUHOM aTTecTanuu oOydaromemMycs HeoOXoIuMo HabpaTh
B XOJ/Ie¢ TEKYIIEro M PyOEKHBIX KOHTpoJieil He meHee 61 Oamna. B
ATOM CiIy4ae WUTOT OaJJIbHOW OICHKH, MOTy4aeMOl OOydarouumcs
0e3 mpoBeACHUS TMPOLEAYPbl MPOMEXKYTOYHOM  aTTecTaluw,
ompezensercs Mo KOJIWYecTBY OayuioB, HAOpaHHBIX UM B XOE
TEKyIIEr0o W pyOexHbIX KoHTposned. [Ipu 3TOoM, Ha ycMOTpeHue
npenojaBarens, OajyibHas OLIGHKa 0O0YydYarollerocs MOXKET ObITh
MOBBIIIIEHA 3a CYET TIIOJIyUYEHHUS [OIMOJIHUTEIbHBIX OauloB 3a
aKaJeMHYECKYIO0 aKTUBHOCTb.

OOyuaromnuiicsi, UMEIOMIAN MPABO HA TOIyYEeHHE OLIEHKH 0e3
MPOBEJCHUS MPOLEAYPhl MPOMEKYTOUHOM aTTECTAllUh, MOXKET
MOBBICHTB €€ IyTeM CJ]aud aTTECTAllMOHHOTO UCHBITaHuA. B ciydae
MOJy4YeHUsT OOydJaromMMcsi Ha aTTeCTAllMOHHOM HcmbITaHuu 0
0amioB UTOT OaNIbHOM OIEHKU MO JUCIUILIMHE HE CHUYKAETCS.

3a aKkaJieMHYeCKyl0 AaKTHBHOCTb B XOJ€ OCBOCHHSA
TUCIUIUIMHBI , ydacTue B Y4eOHOW, Hay4HO-UCCIIEOBATEIhCKOM,
CIIOPTUBHOM, KYJbTYPHO-TBOPUYECKOM u 00111eCTBEHHOU
NESTENIbHOCTH  O0ydJaromiemycsi  MOryT  OBITb ~ Ha4YHUCIICHBI
JIOTIOJTHUTEIIHHBIE 0asuIbI. MakcumanbHOoe KOJINYECTBO
JIOTIOJTHUTEIBHBIX OAJIOB 32 aKaJeMMUYECKYI0 aKTHBHOCTb IO OJHOM
muciuIuinae cocrasirsieT 30.

OcHOBaHMEM JJs1 TOJy4eHHs JIOTOJHUTENBHBIX OayljoB
SIBIISTFOTCSL:

- BBIIOJHEHHE JONOJHUTENbHBIX 33aJaHUH MO JUCIMILIMHE
JIOTIOJTHUTEIIbHBIE OBl HAYUCIISIOTCS TIPETIOaBaTeIeM;

- yyacTMe€ B TeEYeHHE ceMecTpa B  Yy4yeOHOH, HaydHO-
HCCIIEN0BATENBbCKOM,  CIOPTUBHOW,  KYJbTYPHO-TBOPYECKOM U
oOmiecTBeHHOM nesitensHocTH KITY.

®opMmbl 1 BUABI YUeOHOMH
paboThI AJis
HEYCIEeBAIOIINX
(BOCCTaHOBUBIIIXCS HA
Kypce 00ydeHusl)
CTY/ICHTOB JUISI
MOJTy4eHUs
HEJ0CTAIOUINX 0aJIJIOB B
KOHIIE CEMECTpa

B ciydae ecnm k mpoMeXXyTOYHOM aTTecTanuu (3K3aMeHy) HaOpaHa
cymma MeHee 51 Oamra, oOydaromiemycss HeoOXonuMo HaOpaTh
HEJIOCTAIoIIee KOJUYECTBO OalIioB 3a CUET  BBINOJHEHUS
JIOTIOJTHATETLHBIX 3a/IaHHH, 10 KOHIIA TTOCJIEIHEH (3aUeTHOM) HeIenn
ceMecTpa.

JInkBUganmus akajJeMHUYecKHX 3aJ0JDKEHHOCTEH, BO3HUKIINX H3-3a
pa3HOCTH B Y4eOHBIX IJIaHAX MNP TMEPEeBOJIe WM BOCCTAHOBJIICHHH,
HpOBO}II/ITCH HyTeM BBITIOJIHEHUS OJOIIOJIHUTCIBHBIX 3a)1aH1/1171, (bopMa
1 00BEM KOTOPBIX OMPEENIETCs MPETnoaaBaTeieM.

6.3. Ilpouenypa oueHUBaHUS Pe3yJIbTATOB OCBOEHHS JUCHUILIUHbBI
B kadectBe mepBoro pyOeKHOTO KOHTPOJS MCIHOJIb3yeTcsl Takas (opma, Kak

KOHTpOJIbHAss paboTa, B KOTOPOM 3aMaéTcsi HEKOTOPOE KOJIMYECTBO BXOIHBIX U
BBIXOJIHBIX JUCKPETHBIX CHUTHAJIOB, OMUCAHHE aIropuTMa pabOThl MEXaTPOHHOTO
YCTPOMCTBAa M CTAaBUTCS 3ajladya MO MOCTPOEHUIO OJIOK-CXEMbl U KOHCTPYHUPOBAHHIO
YCTpPOWCTBA.
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Ha BTOpOoM pyOekHOM KOHTpOJIE 00yYarOLIUecs BBIMOIHIIOT HHIMBUyaIbHbIC
3aJaHusl 10 MoAM(UKAlMM B BApUATUBHOW YAaCTH BBHINOJHEHHBIX J1a00paTOPHBIX
paboT, BKIIOYAIOMIME B ce0s M3MEHEHUS HOMEHKJIATyphbl JAaTYUKOB, MOAU(PUKAIIU
aropuT™Ma  IpoOrpaMMbl U WU3MEHEHHsS 3aKOHA  YIpaBJICHUS  JBUTATENIEM
MEXAaTPOHHOI'O YCTPONCTBA WJIM TECTOBBIE 3a/1aHUS.

Ha BbpimonHeHwe 3amaHuil npu  pyOekKHOM KOHTpoJie OO0ydaroemycs
OTBOAUTCA BpeMs HE MeHee 30 MUHYT.

[IpenogaBaTenp oOIeHMBAeT B OayiaX pe3ylbTaThl BBITOJHEHUS KaXKIOTO
pyOEXHOT0 KOHTPOJIS M 3aHOCUT B BEJIOMOCTb YUETa TEKylllel ycreBaemMocTH. Eciu
3aJjaHUs BBITIOJIHEHBI 0e3 OIMOOK, TO OHU OLIEHUBAIOTCA B 7 OayiOB AJIs MEPBOTO
pyOex)HOro KOHTpoJs U 7 — st BToporo. Ecnu cHavana 3aganue ObUIO BBIIOJHEHO
HEBEpHO, U TNoTpedoBasach paboTa Haja oOmMUOKaMU, TO, MO BBIINOJIHEHUU €€,
oOy4aronuiics mojrydaer mo 5 0ajioB 3a MEepPBbIA U BTOPOIl pyOeKHbIE KOHTPOJIH.

WtoroBass arrtecrauus padbOThl OOydaromuxcs M0 AUCHUIUIMHE «OCHOBBI
POOOTOTEXHUKI» MIPOU3BOJUTCS MO OHIIETaM, COAepKaIIUM J[Ba BOpoca. 3a KaxIblii
OpaBWIbHBIM ~ OTBET CTyAEHT nmosydaer 15 OamnoB. Bpems, orBogumoe
oOyuarolemMycs Ha MOATOTOBKY M YCTHBIM OTBET COCTaBIISIET 1 acTpOHOMHUYECKUH
qac.

Pe3ynpraThl TEKyIIEro KOHTPOJS YCHEBAEMOCTM M 3K3aMEHa 3aHOCSTCS
IpENoJaBareyieM B 3K3AMEHAlMOHHYIO  BEIOMOCTb, KOTOpas cHaerci B
OpraHU3allMOHHBIN OT/IENT MHCTUTYTAa B JIEHb DK3aME€HA, & TAaK)KE BBICTABJISIOTCS B
3QUETHYIO KHM)XKY 00y4aroiierocs.

6.4. IIpuMepbI OLIECHOYHBIX CPEACTB I PYOeKHBIX KOHTPOJIeH U IK3aMeHa

6.4.1 IlpumepHDbIii CINCOK BOMPOCOB K 3K3aMeHYy
1. Omnpenenenust PoGotorexnuku, Mexatponuku, MexaTpoHHOTO — y3Ia,
MEXaTPOHHOTO YCTPOMCTBA, MEXaTPOHHOW CHUCTEMBI, XapaKTEpPHbIE IPU3HAKU
ITOCTPOECHUS U COCTAB.
2.  Omnpenenennst  PoOGotorexHuku, MexaTpoHuku, MexaTpoHHOro  y3ia,
MexaTtpoHHOro ycTporcTBa, MexXaTpOHHOM CHCTEMBI, YPOBHH HMHTETPALUU
COCTABJIIIOIIUX 3JIEMEHTOB.
3. CocraB, mapaMeTpsl U KJIacCU(PHUKAIIST MEXaTPOHHBIX Y3IIOB.
4. Knaccuduxanus npuBoaoB. [IlHeBMaTH4eckue npuBoabl. MUKPOIPUBO/IBI.
5. Kiuaccudukauus mnpuBonoB. ['mapaBiuyeckue NpUBOJBI. DIEKTPUUYECKUE
MPUBO/IBI.
6. JaTtunku B mMexaTpoHHBIX cucTteMax. [IpeoOpa3zoBanue m3MepsieMOl BEJIUMYWHBI B
CUTHAJ JJs W3MEpEeHMs, Mepenayd, MpeoOpa3oBaHMs, XPaHEHUS U PETrUCTpaluu
uH(GOpPMAIIUU O COCTOSTHUM MEXATPOHHOU CUCTEMBI.
7. JlaTunKy B MEXaTPOHHBIX cucTeMaX. UyBCTBUTEIbHBIN JIEMEHT.
8. VYcwienue curHajiia, JIMHEapU3alusa, KaaHOpPOBKA, aHAJIOrO-IH(PPOBOTO
npeoOpa3zoBanus U MHTEpENC ISl UHTETPAIlMU B CUCTEMBI YIIPABICHHUS.
9. MUKpPOKOHTPOJIEPHI U MUKPOIIPOLIECCOPHI B MEXATPOHHBIX YCTPONUCTBAX.
10. Opranuzanusa mukponporeccopa. Cucrema mnpepsiBaHuld. PexuMm peanbHOro
BPEMEHH.
11. [IporpaMmmupyembie JIOTHYECKUE KOHTPOJIIEPHI.
12. T[locTpoeHue 6JI0K-CXEM U aJITOPUTMU3AIUS TIPOLIECCa YIPABIICHHUS.
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13. TlocnemoBatenbHblii mopt, mnapamienbHbii, UART, mnepemaua naHHBIX C
KOMITBIOTEPA Ha MUKPOKOHTPOJLIED.

14. OcoGeHHOCTH MPOrPaMMHUPOBAHUS MEXATPOHHBIX CUCTEM.

15. SI3bIkK IPOrpaMMUPOBAHUS MUKPONPOLIECCOPOB. AccemMOIep.

16. JlnarHoCTHKa HEUCIIPABHOCTEN MEXATPOHHOI'O YCTPOMCTBA, CHCTEMBI.

17. MeTtoauKu OTIa K1, TECTUPOBAHUS U CUCTEMHOTO aHaJIN3a MPOrPaMMHOI0 Koja.
18. Omnpenenenne NOHATHUS BHEIIHEW Cpeibl Il MEXaTPOHHBIX MalnH. OCHOBHBIE
KJIACChI BHEIITHUX CPEI.

19. ®yHKIMH yCTPOICTBA KOMIIBIOTEPHOTO YIIPABJICHUS.

20. MexOnokoBble UWHTEp@EChl MalIMH ¢ KOMIIBIOTEPHBIM  YTIPaBICHHEM,
IIPUMEHSIEMBIX B aBTOMAaTU3UPOBAHHOM IPOU3BOJCTBE.

21. MexaTpOHHBIE CHCTEMBbI, MCIOIB3YIOMIHNECS B MPOU3BOJACTBEHHBIX MAIIMHAX U
KOMIUIEKCAX aBTOMAaTU3UPOBAHHOIO MaIIMHOCTPOEHUS Kak OCHOBHO€E
TEXHOJIOTMYECKOoe 000pyI0BaHUE U UX CTIeHU(UUECKUE CBOMCTBA.

22. lnTennekTyanbHble METO/IbI YIIPABJICHUS TEXHUYECKUMU CUCTEMAMHU.

23. Uepapxuueckas CTpyKTypa B3aUMOJCHCTBYIOIIUX MTOJACHCEM.

24. AnanTuBHOE peryiMpoBaHHE, HEUETKas JIOIMKAa, WCKYCCTBEHHbIE HEHpPOHHbBIE
CETH.

6.4.2 Ilpumep 3agaHuA 1 pyOesKHOr0 KOHTpOJIA 1:

Hanel aBa narynka temnepatypsl Nel u Ne2, onuH HarpeBaTenbHbIN 2JEMEHT
U BeHTWIsITOp. Hamucars anroputm mporpammsel, 00€CIEUUBAIONIECH MOAIEp)KAHUE
TeMmneparypbl Ha ngarunke Ne2 Ha 5 rpamycoB Bbime, yeM Ha pgatuuke Nel.
[ToAKIIOYNTE JATYUKH K MUKPOKOHTPOJIEPY U MOJTYYUTh C HUX UH(DOpPMALHUIO.

6.4.3 Ilpumep 3aganHus 151 pyOes;KHOTr0 KOHTPOJIA 2:

Jlanb! nBa matumka temnepaTtypbl Nel u No2, onquH HarpeBaTenbHBIN 3JIEMEHT
u  BeHTWiIATOp. Hamumcate mnporpammy sl MEXaTPOHHOIO — yCTPOWCTBA,
0GeCIeunBaIOIIEro MOICPKAHIe TeMIepaTypsl Ha natduke Nel pasnoit 50°C, a Ha
JIaTYUKE Ne2 wa 5 rpamycoB Hmxke. IlogknroyuTh BCE KOMIIOHEHTHI
MHUKPOKOHTPOJIIIEPY U BBINOJIHUTH IIPOIPAMMY.

6.4.4 KypcoBasi padora 1151 00y4arommxcst 3204H0i (popMbI 00y4eHUs
KypcoBass pabora TIpOBOAUTCS B BHJE TPEJACTABICHUS ¢  3aIIUTHI
MOJITOTOBJICHHOTO OOYYAIOIIUMHUCS B XOJI€ CAMOCTOATEIHLHON MOATOTOBKH y4eOHOTO
npoekTa 1o TeMmaThke «MoOWIbHAs pPOOOTOTEXHHWKA» TI0 WHIUBUIYATbHBIM
WCXOJTHBIM JTAaHHBIM.
6.4.5 Tect 1151 HeycnieBalOIIUX 00yYAKOIIUXCH
1. IlpuBo, ¢ KaKUM JBUTATENIEM, 00ECIIEYUBACT BHICOKYIO TOUHOCTh
MO3UIIMOHUPOBaHUS 0€3 00paTHOM CBsI3U?
a) THEBMaTUYECKUM
0) maroBbIM
B) aCUHXPOHHBIM
2. HopmaslbHO 3aMKHYTOE COCTOSIHHE KOHTAaKTOB KOHIIEBOTO BBIKITIOUATEIS
MO3BOJISIET
a) CHU3UTh YHEPronoTPeOICeHUE CUCTEMbI
0) YYUTBIBATh CKOPOCTh HaXKaTHS
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B) PETUCTPUPOBATH COCTOSTHUE OOpbIBA TaTYMKA
3. Ha ueM ocHOBaH porpaMMHBIA METOJT IOJABICHUS «Ipede3ra) KOHTaAKTOB MPU
BBO/IC JAHHBIX B MUKPOKOHTpOJUIEp?
a) Ha yBEJIMYEHUH YaCTOThI OIpoca
0) Ha MCIIOJIB30BAaHUHU CIIELUAIBHBIX KOMaH/ OJABIECHUS «JIpede3ray
B) Ha NMOBTOPEHUHU YTEHHUS yepe3 HEeOOJIbLIOW HMHTEpBaJl BPEMEHH M CPaBHEHUU
pe3ynbTaTOB.
6.5 ®oHa OLICHOYHBIX CPEACTB
[lomuprii GaHK 3agaHUl 11 TEKylIero, pyOeXHBIX KOHTPOJEeH u
IIPOMEXYTOUYHOM AaTTECTAlMH II0 JIHUCLUMIUIMHE, II0KA3aTelId, KPUTEPUH, IIKAJIbI
OLICHUBAHUSA KOMIIETEHLINHW, METOJANYECKUE MATEPUAIIBI, ONPEACIAIOIIMNE IPOLETYPBI
OLICHMBAHUsI 00pPa30BaTENIbHBIX PE3YJbTATOB, MPUBEIEHBI B Yy4EOHO-METOAMYECKOM
KOMILUIEKCE JUCHUIUIAHBI.

7. OCHOBHASA U AOIIOJIHUTEJBHASA YUYEBHAS JIMTEPATYPA
7.1. OcHOBHas yueOHas1 JIUTEPATypAa

1. Moucees H.M. PoGoTU3MpOBAHHBIE TEXHOJIOTHYECKHE KOMILJIEKCH B
MalMHoCcTpoeHun: YdeoHoe mocodue / FO.M. Mowucee. — Kypran: Mzn-po KI'Y,
2001.

2. Kanyctun H.M. ABroMaruszanus MpPOU3BOJCTBEHHBIX IPOLECCOB B
MalIMHOCTPOEHUH: YUeOHUK J71s cTyAeHTOB By30B / H.M. Kamyctun. — M.: Beiciias
mkoua, 2004,

7.2. lonosiHUTEILHAS yueOHasl JIUTepaTypa
1. Cypun B.M. Ilpuknannas MexaHuka: yueOHOe OcoOHue AJid CTYI€HTOB BY30B /
B.M. Cypun. — Musnck: HoBoe 3nanune, 2006. — 387c.

8. YHEBHO-METOJNYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIUXCS

1. Kapno E.K. OcHoBBl poOOTOTEXHMKH. MeToanuecKkne yKa3aHus K
KOMILIEKCY J1abopaTopHbeix paboT mo kypcy «OcHoBbl pobotorexuHukn» // E.K.
Kapmos. — 30 c.

2. Kapnos E.K. AHanu3 MeXaTpOHHBIX YCTPOMCTB IO 0O0JacTIM UX
npuUMeHeHus1. MeTou4YecKkue yKa3aHusi K BBIMOJIHEHUIO KOHTPOJBHOTO 3aJaHus MO
nucuurinHe «OcHoBbl podotoTexHukn» // E.K. Kapnos. — 9 c.

9. PECYPCBI CETHU «MHTEPHET»,
HEOBXOJUMBLIE 151 OCBOEHUSA JUCHUIIJINHBI
1. OdunmanbHbii calT pa3pabOTYUKOB YHUBEPCAIBHON MUKPOKOHTPOJIIIEPHON
wiatdopmel Arduino. www.arduino.org

2.  DHIOUKIONEIWs  TPOEKTOB,  pPEATM30BaHHBIX  HA  Pa3IMYHBIX
MUKPOKOHTPOJUIEPHBIX miaTdopmax. wiki.amperka.ru

3. CoobmectBo  moOutenet  poOOTOTEXHUKH,  BJICKTPOHUKA U
IpOrpaMMHUPOBAHUSA, peanuzyroliee MIPOEKTHI B 00pa30BaTENbHOM,

UCCIIEIOBATENLCKOM 1 TIEPCOHAIBHOM 001acTsax podoroTexHuku. robocraft.ru
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10. TH®OPMALIMNOHHBIE TEXHOJIOT'UN,
INPOI'PAMMHOE OBECIIEYHEHHUE
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

1. 9BbC «JIanb»

2.9BC»KoHCYNbTaHT CTYIEHTa»

3. ObC «Znanium.comy

4 »I"apanT» - CipaBOYHO-NIPABOBAsl CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUITJIMHBI

MarepuanbHO-TEXHUYECKOE  OOecredeHrne  Tmopeald3alldd  JUCIUTIIAHbI
OCYIIECTBIISIETCI B COOTBeTCTBUU ¢ TpeboBanusamu DOI'OC BO mno manHOM
oOpa3zoBaTeILHOM ITporpaMme

12. /Ins cTyAeHTOB, O0yYAIOIIUXCH C MCIOJb30BAHNEM IMCTAHIHOHHBIX
o0pa3oBaTeJbHbIX TEXHOJIOT UM

[Ipy  ucnonb30BaHMM  3JEKTPOHHOTO  OOy4YeHMs] M JHUCTAaHIIMOHHBIX
oOpazoBatenbHbix TexHosorui ( ganee D0 u JIOT) 3aHATHS TONHOCTBHIO WM
YaCTMYHO TIPOBOIATCSA B pexume onyaitH. OObeM TUCIHHUIUIMHBI M pacIpeeieHne
Harpy3ku no Buaam paboT coorBerctByeT 1. 4.1. Pacmpeaenenue 0OamioB
COOTBETCTBYET M. 6.2, 1100 MOXET ObITh U3MEHEHO B COOTBETCTBHM C PEIIEHUEM
kadenpel, B chydae nepexoaa Ha D0 u JOT B mpouecce oOyuenus. Pemenue
kKadenpsl 00 HCMONB3yeMBIX TEXHOJOTHSIX M CHCTEME OLIEHWBAaHHWS JOCTH)KCHUU
oOyyaroluxcs MPUHUMAETCd C YYEeTOM MHEHHs BEIyLIEro mpenojaBaTens u
JOBOJUTCSI 1O CBEJICHUSI O0yUaIOLUXCsI
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[MTPMJIOXXKEHME 1

AHHOTaIMs K pabodeit mporpaMme JTUCIUIUIMHBI
«OCHOBBI POOOTOTEXHUKID)

00pa30BaTeNbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUS —
nporpaMMbl OakanaBpuara
15.03.04 — ABTOMaTH3a1UsI TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJICTB
HanpasnennocTs:
ABTOMATH3ALMS TEXHOJOTMYECKHUX MPOLECCOB M MPOU3BOACTB (B
MAIINHOCTPOEHHUH)

TpynoemkocTs aucturiHbl: 3 3E (108 akageMuueckux daca)
Cemectp: 6 (ounas ¢popma 00ydeHus), 4 (3a04uHast popma 00ydeHU)
dopma IpOMEKYTOUHOM aTTECTAIlUN:IK3aMEeH

Conepxxanue TUCIUTLTAHBI

[Ipennockuiku pa3BUTHSA, OCHOBHBIC TMOHATHS POOOTOTEXHUKU WM MHPUHITUIIBI
MOCTPOCHUSI MEXATPOHHBIX YCTPOMCTB, UX KOMIIOHEHTHBIH COCTaB M MapaMeTphI.
N3ydeHnne OpUHIUIIOB pabOThl  JATYUKOB M PA3JIUYHBIX [PUBOJOB  —
MMHEBMATUYECKUX, THAPABIMYECKUX, DJIECKTPUUECKUX B MEXATPOHHBIX CHCTEMaXx.
MUKPOTIPOIIECCOPHAs TEXHHKA, MPOrPAMMHUPYEMbIE KOHTPOJUIEPHI U IMPOTPAMMHOE
obecricueHUE MEXaTPOHHBIX CHCTeM. PaccMoTpeHHe CTPYKTyphl W IPHHIIUIIOB
WHTETpaIllid MEXaTPOHHBIX CHCTEM, 0030p NpoOJeM M COBPEMEHHBIX METOJIOB
yIIpaBJICHUS] MEXaTPOHHBIMU MOJYJISIMU U CUCTEMaMHM.
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JIMCT
perucTpauuu u3MeHeHUu# (J10NOoJTHeHUil) B padouyo nporpamMmy
yueOHOH TUCHHILIMHBI
OcHOBBI POOOTOTEXHUKH

HN3meHeHus / 10NI0JIHEHUS B Pa004yl0 MporpaMmmy
Ha20 /20 y4yeOHbIii roa:

OTBETCTBEHHBIN MPENOJaBaTellb / d.N.0. /

H3meHeHus yTBepKICHbI Ha 3aceaHuU Kadeaphbl «  » 20 r,
ITpoTokon Ne

3aBenyronmii kKageapoit « _» 20 r.

N3menenns / nonoHeHns B pado4yro nporpamMmy
Ha20 /20 __ y4yeOHblii roa:

OTBeTCTBEHHBIH NMPEnoaaBaTeb / ®.1.0. /

V3MeHeHus yTBEepKICHBI Ha 3aceJlaHuu Kadeapsl «  » 20 T,
[TpoTokon Ne

3aBeayromuii kadenpoit « _» 20 T
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