®denepaibHOE TOCYIapCTBEHHOE GI0)KETHOE 00pa3oBaTeIbHOE
yupeKkIeHne BbICIIEro 06pa3oBaHus
«KABAHCKHMI TOCYJAPCTBEHHBINA SHEPTETUUECKHUIA YHUBEPCUTET»
(®T'BOY BO «KIJY»)

@ MUHUCTEPCTBO HAYKHM 1 BBICILIET'O OBPA30OBAHM S POCCUMCKOU ®EJEPALINN

KI'oy

AKTYATN3NPOBAHO
peLueHnem y4veHoro coseta IAT3
npoTtokosn Ne9 ot 28.04.2026

YTBEPXAIO
Hupexrop__ UITO

Haumenosanue uncmumyma

Toanucan: ®TBOY BO «KI[DV»,
KABAHCKUIT TOCYIAPCTBEHHBII
) THY! i1

D.U. benses

KI'Y  JTupe

:
HepreTnii,
Ceprudmxar: 22106E380CES06A24F5558F0019C947E « 3 O » Mas 2 O 2 3 I

JleitctBaTenen ¢ 25.02.2026 mo 27.02.2027

PABOYAS ITPOI'PAMMA JUCHUITJIMHDBI

b1.B.[12.01.02.03 MuxkponpoueccopHble CPEACTBA B MEXaTPOHUKE U
POOOTOTEXHUKE

(Koo u naumernoganue oucyuniunvl 6 coomgemcemesuu ¢ PYII)

Hamnpasnenue noaroroBku 15.03.06 MexaTtpoHuka u poOOTOTEXHUKA

(K00 u naumenosanue nanpasienus no02omoeKu)

KBaHI/I(bI/IKaHI/ISI bakanasp
(Baxanasp / Mazucmp)

r. Kazans, 2023


Asus


[Iporpammy pazpadotan(u):

HaumenoBanue JIOJKHOCTB, 0)4(0)
Kadenpsl y4.CTETEHb, Y4.3BaHUE pa3paboTunka
M [Ipod., n.1.H., mpod. Annpees H.K.
HanmenoBanue Ne
CornacoBaHue Jlara Ilonmuce
TOJIpa3/ICIICHHS MPOTOKOJIA
Onobpena M 16.05.2023 Ne5
3aB.kad., 1.T.H., JOIL.
Ko3zenxos O.B.
CormacoBaHa IIM 16.05.2023 No5
3aB.kad., 1.T.H., JOIL.
Kosenkos O.B.
VYuebHo-
Coracopana METOINYECKHAN 30.05.2023 No7
COBET UHCTUTYTA - Hupexrop ULITO, k.T.H.,
HILTO nou. benses O.1.
Ono6oena Y4eHbIN cOBET 30.05.2023 Ne9
7100p uHctutyta ULTO Hupexrop LT, k.T.H.,
non. benses D.1.




Ilenpt0  OCBOEHMSA  JUCHMILIMHBI ~ MMKpPONPOLIECCOPHBIE  CPEACTBA B
MEXaTPOHUKE U POOOTOTEXHUKE SIBISETCS:

1. Kypc «MukponpoueccopHble  CpeAcTBa B MEXaTPOHUKE U
POOOTOTEXHUKEY» SBISCTCS HAyYHOM OCHOBOM pPa3pabOTKM M HCCIEAOBAHUS CXEM
yIOpaBJ€HUs YCTPOMCTBAMHU W  TEXHOJOTMYECKMMHU IpoleccaMu Ha  0Oasze
MHKPOIPOLECCOPHBIX cucTeM. [loaToMy 1enb Hu3ydyeHMsT AUCUMIUIMHBI — JaTh
oOyyJaroniemMycsi 3HaHHUSl, YMEHUS U TPAKTUUYECKUE HABBIKM, HEOOXOIUMBIC IS
NOCJIENYIOMIETO H3YyYEHUS CHEHUAIbHbIX TEXHUYECKUX JHUCLHUIUIMH, a TaKxke
JaNbHEHIIeN ero NeaTeIbHOCTH M0 pa3pabdoTKe U MCIOJIb30BAHUIO CXEM YIIpaBICHUS
YCTPOMCTBAMH U TEXHOJOTHUECKUMH MPOLECCAMHU.

3agayaMy JUCLIUIUIMHBI SIBIISTFOTCS

1. N3yuyenue (Qu3NYECKUX OCHOB M aAPXUTEKTYPhI MHUKPOIPOIIECCOPOB,
OCHOBHOTO DJIEMEHTHOTO 0a3uca aHaJOroBBIX M IUGPOBBIX HHTETPATBHBIX
MHKPOCXEM, OCHOBBI pacuera M MNPOCKTHUPOBAHUS CUCTEM YNPABJICHHUS HA OCHOBE
Pa3IMYHOTO THUIIA MUKPOIPOLECCOPHBIX CHUCTEM NPUMEHUTEIBHO K 3aJayam
MEXaTPOHUKHU U POOOTOTEXHUKHU.

Kommerennmn n nHIUKATOPHI, GOPMHUPYEMBIC y 00yJarOIIUXCS:

Kox 1 HauMeHOBaHNE KOMITETCHIIUH Kon v HaumMeHOBaHNE HMHAMKATOpa
[1K-3.3 CnocoGeH nmpou3BoinuTh [1K-3.2 [IpousBoauT BbIOOp U pacyeThbl
pacyCThl 1 BBI60p HUCITIOJIHUTCIIbHBIX OTACJIBHBIX JJICKTPOHHBIX U MUKPOIIPOLCCCOPHBIX

IIPUBOJIOB, OTZENBHBIX 3JIEKTPOHHBIX U YCTPOMCTB MEXaTPOHHBIX CUCTEM
MHUKPOIIPOLIECCOPHBIX YCTPOUCTB,
I (POBBIX YCTPONCTB yIIPABICHUS
MEXaTPOHHBIX CUCTEM

2. MecTo nucuMnianHbl B cTpykrype OIL

[IpenmecTByromuye IMCUUILUIMEBL (MOYyH), ipakTtuku, HUP, np.:

MatemaTuyeckoe MOJETUPOBAHUE MEXATPOHHBIX M POOOTOTEXHHUUYECKUX CHUCTEM,
HcnonHuTenbHbIE MPUBOJABI MEXaTPOHHBIX CHUCTEM, YINPABICHUE MEXAaTPOHHBIMU U
poboToTexHuuecKuMH cructemMamu, OCHOBBI MEXaTPOHUKH M POOOTOTEXHUKHU

[Tocnenyronue TUCHUIUIMHBL (Moaysn), npaktuku, HUP, op.:

NHXUHUPHUHT MEXATPOHHBIX cUCTEM, ONITUMAIIBHOE YIIPABICHUE MEXATPOHHBIMU
CUCTEMaMHU, MPOU3BOJICTBEHHAS MTPaKTUKa (MIPEIAUIIIIOMHA).



3. CTpyKkTypa u cogepkaHue TUCHUILIAHBI
3.1. CTpyKTypa I¥CUMILIHHBI
Jlnis ouHO# (hopMbI 00yUeHHUs

Bun yuebnoit paboTsl Bcero | Bcero Cemectp(bl)
3E 4acoB 7
OBIIAA TPY JOEMKOCTbD IMCHUTUIMHBI 6 216 216
KOHTAKTHAA PABOTA* - 113 113
AVJIUTOPHASI PABOTA 2,11 76
Jlexuun 0,83 30
Jlaboparopubie 0,44 16
IIpaxkTnueckue 0,83 30
CAMOCTOSTEJIbHA I PABOTA OBYUAIOIIETOCSL | 3,89 140 140
ITpopaboTka yuebHOTO MaTepuaia 2,89 104 104
Kypcosas padota 1 36
IToaroroBka K MpoMeKyTOYHOU aTTECTALIUU 1 36
IIpoMexxyTouHas arrecTanus: C)

3.2 Conepxanue IMCUMILIAHBI, CTPYKTYPHPOBAHHOE IO Pa3/iesiamM Hu

BU/aM 3aHATHH

Pacnipenenenue

TPYJOEMKOCTH
0 BUJIaM Y4eOHOM paboThI

Dopmbl U

Pazmennt
JHUCIHATUIAHBI

Bcero yacos
JICKIITNH
Tp. 3aH.

1a0. pao.
cam. pao.

BUJI
KOHTPOJIA

WHaekcbl MHAMKAaTOPOB
(bopmMHUpyeMbIX
KOMITETEHIIN I

Pazpen 1.

OO01re TPUHIUIIBI
MTOCTPOCHHUS
MHUKPOTIPOIIECCOPOB 1
MHUKPOTIPOIIECCOPHBIX
CHCTEM.

32 4 4 4 20

TK1

MK 3.2

Paznen 2.

[TpuHUHIIBL
MOCTPOCHUSI  CUCTEM
aBTOMAaTHYECKOIO
ynpasieHusi ¢ O9BM.
CrangapTHbie
uHTEp(DEHCHI.

60 12 4 12 32

TK2

K 3.2

Pasnenr 3. Meroasl
aHFOpI/ITMI/I3aI_[I/II/I Hu
pOrPaMMHPOBAHUS
MHUKPOIIPOICCCOPHBIX

porp P 88 | 14 | 8 | 14| s
CpeﬂCTB B CUCTEMaAx

YIPaBICHUSA

TK3

K 3.2

OK3aMeH 36 36

OM 1

K 3.2

Hroro 3a 7 cemecTp 216 30 16 30 140

UTOTrO 216 30 16 30 140




3.3. Conep:kanue Q¥ CHUNINHBI

Paznen 1. O0mue NnpMHUMIIBI TOCTPOEHUSI MUKPOIIPOLECCOPOB M
MHKPOIIPOLECCOPHBIX CUCTEM.

Tema 1.1. [Ipunnun nevictBus u kinaccudukaius IBM. Buasl coolmeHnid.

Crpykrypa D9BM. O0mme cBeIeHUsI 0 MUKPOIIPOIIECCOPAaX U MUKPOIIPOIIEeC-
copHbix cuctemax. CriocoObl OpMHUpPOBaHUS apeca KOMaH/IbI.

Tema 1.2. Pa3HOBUAHOCTH MPOLIECCOPOB. [[Ba TUIIA ApXUTEKTYPBI MUKPO-
IPOLIECCOPOB.

Tema 1.3. [Ipunnun paboTsl nporeccopa. Pabota nporieccopa mo npepoiBa-
HU0. OnMcaHue UKJIA CYUTHIBAHUS U 3aMUCH B IAMSITh.

Tema 1.4. ITpsiMoii 1OCTYI K MaMSATH.

Pasgen 2. lIpuHIUNIBI HOCTPOEHHSI CUCTEM aBTOMATHYECKOI0 YIIPABJIEHUSA
¢ 9BM. CranagaptHblie uHTEepPeichbl

Tema 2.1. Cucrema ymnpaBleHHs C NOPOTPAMMHUPYEMBIMHU JIOTUYECKUMHU
KOHTPOJLIEPAMH.
Tema 2.2. ABTOMAaTH3MpOBaHHBIE MPOU3BOJICTBEHHBIE cHUCTeMbl. CTpyKTypa

ACY. Onpenencuue narepdeiica.

Tema 2.3. @ynkunu ACY HUKHETO YPOBHS.

Tema 2.4. JlokanbHOE JIOTMYECKOE  YOPABIECHUE  TEXHOJOTHYECKOTO
000pyI0BaHUs JUCKPETHOTO JCUCTBUSI.

Tema 2.5. 3agaun cBsI3U ¢ onepatopoM. 3aja4l KOMMYHUKAITMOHHBIX OOMEHOB
JTAHHBIMHU.

Tema 2.6. Crannaptaeie uatepdeiicel: uatepdeiic ISA, nmapanienbHbIi HHTEP-
deiic, mocneaoBaTeabHBIN HHTEP(DEIC.

Tema 2.7. Buasl cursaioB BBoja-BbiBoja. (CrmocoObl  onu(ppoBKU
HETMPEPBhIBHBIX CUTHAI0B. KBaHTOBaHME MO BPEMEHM U KBAHTOBaHUE MO
YPOBHIO.

Tema 2.8.Bri6op LAIT u AL no pa3psanHocTu u OsicTpoericTBHI0. Teopema
KorenbHukoBa.

Tema 2.9. YcTpoilcTBO BEIOOPKH U XpaHECHHSI.

Tema 2.10. Untepdeiicel nepudepuitHpix ycTpoitcTB. Crnernuann3upoBaHHas
MHOTO(MYHKIIMOHAIbHAsE Tporpammupyemas bBbUC nmns BBoga u  BhIBOAA
uH(opMaIK — ailantepbl BBOIa-BbIBOa. DOpMATHI U PEKUMBI PAOOTHI.

Tema 2.11. J[pyrue cnocoObl opranuzanuu uHTepdeiica. Hurepdeiic
YCTpPOMCTBA BBOJA.

Tema 2.12. IIpomblluieHHBIE MOAYJM BBOJA-BbIBOJIa CUTHAIOB B OBM ¢
YCTPOMCTBAMH TaJIbBAHUYECKON PA3BA3KHU.

Tema 2.13. [IpuMep NpOMBILIIIEHHOTO PETYJSATOPA TEMIIEPATYPHI.

Tema 2.14. CoiicTBa IuppOBBIX cUCcTeM ynpaBieHus. CTpykTypa nudpoBoit
Cv.



Tema 2.15. [lepengarounas GyHKIMS peKypCUBHOTO LU(PPOBOTO GUIBTpA.
NMnynbcHas XapaKTepUCTHUKA PEKYPCUBHOIO HU(PPOBOTo (hUIbTpa.
Tema 2.16. Ilepenarounas ¢yuxius LHAII mudppooit CY. DkcTpanonasTopsl
HYJIEBOTO M IEPBOT0O MOPSIIKA.
Tema 2.17. PasnoctHoe ypaBHeHue 1udpoBoro [IW][-perymsaropa.
[Iporpammuas peanmm3zanus [ I /-perynstopa.

Paznen 3. Metoambl AJITOPUTMU3ALUA " NPOrpaMMHUPOBAHUS

MUKPOINPOLECCOPHBIX CPEACTB B CHCTEMAX yIpaBJIeHUs
Tema 3.1. [IporpammHuas peanuzaius JOTHIECKUX (DYHKITUH.
Tema 3.2. MeToibl pa3paOb0oTKH npuKIagHbIX nporpamm i [JIK.
Tewma 3.3. TaGau4aHbBIi METOI.
Tewma 3.4. BpeMeHHble JuarpaMMel.
Tewma 3.5. [llaroBsie tuarpaMmsl.
Tema 3.6. IToTOKOBBIE OJIOK CXEMBI.
Tewma 3.7. I'padbr nepexo10B.
Tema 3.8. Cxema perynupoBaHusi ypoBHS pabouel KHAKOCTH B pe3epByape B
npejenax OT HUKHETO YPOBHSI 10 BEpXHETO YPOBHSI.
Tema 3.9. Amroputmmzarmuss CAY u BeiOop OBM. Anroputmudeckoe
OMHCaHue U TpolenypHas moaensb. CioBecHas, rpaduyeckas, CTpyKTypHas U
orepaTopHasi OpMBbI 3aMUCH AITOPUTMOB.
Tema 3.10. CTpyKTypHO€ TIpPEJCTABICHUE MPOLEAYPHOM MOJEIH IIyCKa
TypOUHBIL.
Tema 3.11. AnropuT™bl KOHTPOJIS (AIrOpUTMbI cOOpa U 00pabOTKN MEPBUUHON
o0pabotku uHpopMauuu). JlumarHocTuyeckud KOHTpoJdb. CriaxuBaHue
JAHHBIX. AJITOPUTM MPOLIEAYPHON MOJENH Mpoliecca YIpaBIeHUSI.
Tema 3.12. Anroputm (GOpMHUPOBaHMS  YHPABISIIONIETO  BO3JCHCTBUA.
[IporpamMmaTopsl.
Tema 3.13. Cxema cHCTEMBI PETyJIMPOBaHUS CKOPOCTU 3JIEKTPOABUTATEIS.
Tema 3.14. CxemMa MHUKPOKOHTpPOJUIEpA JIsI PETYJIUPOBAHUSL IPOIECCOB C
3ama3gpiBaHueM. ApjantuBHas 4-ypoBHeBas CY ¢ wmukpossm. [lpumep
UCIIOJIb30BaHUSI MUKPOKOHTpPOJUIEpa Il pEeryJaupoBaHus ckopoctu /1.
Tema 3.15. Ilpumep MHKPOINPOIIECCOPHOM CHUCTEMBI YIpaBieHUS. TUIOBBIC
¢ynkunn  MIl-cucrem.  CTpykKTypa  MUKpPONPOLIECCOPHOW  CHCTEMBI.
Haznauenue noproB u ux aapeca. Pacnpenenenne paspsnos nopra KE.
Tema 3.16. IlporpamMmMupoBaHHE€ BpPEMEHHBIX 33JIEpKEK. bIlok-cxema
QIroOpuTMa BPEMEHHOM  3aiepkku. KoimdecTBO TakTOoB  MpOrpaMmsbl
BPEMEHHOW 3aJICPKKHU.



Tema 3.17. Ilporpammuoe ob6ciyxuBanue AllIl. brnok-cxema anropurma
BBOJa AaHHbIX yepe3 ALIIL biok-cxema anropurma BBOJA TAHHBIX IO CUTHAIY
AL Cxema nporpammHuo-anmapataoro AL

3.4. TeMaTH4YeCKHU IJIAH NPAKTHYECKHUX 3aHATHH

[Ipaktuka 1. Pabora c IIVIK Simatic S7-200.
[TpakTuka 2. OcHOBBI paboTHI ¢ MakeToM mporpammupoBanus STEP 7-
Micro/WIN 32.

Tewma 2.1. Cpena Step7-Micro/WIN
[Ipaktuka 3.

Tema 3.1. Onepaunu cpaBHEHUSA

Tema 3.2. CueTunku U TaiMepsl
[IpakTuka 4. Komnunsanus, 3arpy3ka U TECTUPOBAHUE NMPOrPAMMBI B ITAKETE
STEP 7-Micro/WIN 32.

Tema 4.1. Maremaruyeckue KOMaHIbl U MpPeoOpa3OBaHUE THUIIOB
IIEPEMEHHBIX.

Tema 4.2. IlognporpaMmel 1 IPEPHIBAHMUS.
[Ipaktuka 5. Komnunsuus, 3arpy3ka U TECTUPOBAHUE MPOTPAMMBI B TAKETE
STEP 7-Micro/WIN 32.

Tema 5.1. Ykazarenu u KOCBEHHas ajipecarius.

Tema 5.2. AHanOrOBBIE BXObI U BBIXO/IbI, BCTPOCHHBIE IOTEHIIUOMETPHI.
IIpakTuka 6. [Ipogoimkenne TeMsl 3aHATUA NS

Tema 6.1. Iuxkn FOR-NEXT.

Tema 6.2. YnpasneHue nociea0BaTeIbHOCTBIO ONIEpaLIHiA.

[Ipaktuka 7. [IpuMepsl pa3paboTKH NMPUKIATHON TPOTPAMMBL.

Tema 7.1. YnpapieHnue aBTOMaTU3MPOBAHHBIMH BOPOTAMH.

Tema 7.2. DnekTpoHHOE TabIO.
[Ipakrtuka 8. [Ipumepsl pa3pabOTKU NPUKIATHON IPOTPAMMBI.

Tema 8.1. Ynpasnenue cBeroopaMu nepekpecTka.
[IpakTtuka 9. [Ipumepsl pa3paOOTKX MPUKIIATHOMN IPOTPAMMBI.

Tema 9.1. KomoBEIil 3aMOK.
[Ipaktuka 10. [Ipumeps! pa3paOOTKH MPUKIIATHON TPOTPAMMBEI.

Tewma 10.1. DnexTponHoe TabIo.
[Ipakrtuka 11. ITpumepsl pa3paOOTKH NPUKIATHON TPOrPaMMBI.

Tema 11.1. Cucrema ynpaBieHus TUPIISTHIION
[TpakTuka 12. ITpumepsl pa3paboTKH MIPUKIIATHON POTPAMMBI.

Tema 10.1. ABTOMaTHU3a1Ms OCBEUICHNUS.
[Ipakrtuka 13. ITIpumepsl pa3pabOTKH MPUKIATHON TPOrPAMMBI.



Tema 13.1. ABTOMaTH4ECKOE NOAIEPKAHNE 33 TaHHOU TEMIIEPATYPBI BOABI.
[Ipakrtuka 14. IIpumepsl pa3pabOTKu MPUKIIATHON MPOrpaMMBI.
Tema 14.1. CucTtema aBTOMaTHUYECKOTO TMOJJICPKAHUS TEMIIEPATYPhl B
MTOMEILICHHH.
IIpakrtuka 15. [ToaBeaeHne UTOTOB.
Tema 15.1. I[lonBenenuie utoros. JIMKBUAAIIMS JOJITOB IO JUCIIUILIMHE.

3.5.TemaTuyeckuii nJiad JJabopaTOPHLIX padoT

1. JTaGopatopHas pabota Nel. «IIporpammupoanue [TJIK SIMATIC S7-200».
2. JJabopaTopnas padota Ne2. «Peanuzarus 7-Mu CECTMEHTHOM WHIUKALTHI.

3. JIaGopatophast pabota Ne3. Moaens «Kanbkynsaropy.

4. JlaGoparopHas pabota No4. «Perynstop ypoBHs paboyeil KUAKOCTU B
pe3epByape».

3.6. Kypcosoii nmpoekT /KypcoBasi padora
[IpenBapurenbHble CIMCOK TEM JJIs1 KYPCOBOIO MPOEKTA:

1. Pa3paboTka 0TKa30yCTOMYMBOTO JapaiiBepa yrpaBiIeHUs IIarOBbIM JBUTATENIEM C
KOHTPOJIEM TOKA

2. Cucrema 0aaHCHPOBKHY Ha OJHOM KoJjiece ¢ ucrnoiab3zopanueM MEMS-naTunka
MPU6050 u ITU/I-perynsitopa

3. ApanTuBHBIA MPOTPAMMHBIN SHKOAEP JJISI ONPEAECIEHUS] CKOPOCTH U HAITPABJICHUS
BpAILICHUS Baja

4. IIporpamMMHO-anmapaTHeId KOMIUIEKC IPEAOTBPALICHUS CTOJIKHOBEHUI
MOOMJIBHOTO po0OTa Ha YIbTPA3BYKOBBIX JATUMKAX

5. CAN-ceTb pacnpeieIeHHONW UHTEIJIEKTYaJIbHOM MPUBOIHON sIYEUKHU Jj1s1 poOoTa-
MaHUITYJISATOpA

6. IIporpammubIil gaTurK XoJuia A TOYHOTO ONPEAEIICHUS TIOJIOKEHUS pOTOpa
oeckonexktopHoro asurarens (BLDC) 6e3 oOpatHoit cBsizu o DJ1C

7. Otnaguuk u ananuzatop [IMM-curnanos jjisi CEpBONPHUBOJIOB C BU3YyaIU3alluen
Ha LCD-gucnuee

8. MHuKpOIpOLECCOPHBII PEryasiTOp HArpeBa ¢ TEPMOIAPON U MOJEIUPOBAHUEM
3amazapiBanus (Predictor Smith)

9. Peammzanus anroputma SLAM Ha 0CHOBE 07j0MeTpUU 1 WH(PPAKPACHBIX
JTaILHOMEPOB IS OFOKETHOTO poOOTa

10. Kommynukannonsbeii Moct UART — LoRa aiist AMcTaHIIMOHHOTO yIipaBiieHUs
pOOOTOM B YCIOBHUAX PAAUOTIOMEX



4. OueHuBaHue pe3yJbTaTOB 00yUeHHS

OneHuBaHNe pe3ynbTaToB OOyYEHHs M0 JAUCLUIUIMHE OCYLIECTBISIETCS B
paMKax TEKyLIero KOHTPOJS M IPOMEXKYTOYHOM aTTecTalud, MPOBOJUMBIX IIO
OoabHO-periTuHroBoi cucreme (bPC).

[IIkaa OLIEHKH pe3yJbTaTOB 00YUYEHUs O TUCHUIUINHE:

YpoBeHb chOPMUPOBAHHOCTH
MH/IMKATOpa KOMIIETEHIIUH
Bricokuii Cpennnii Hinke Huszkuit
3amnaHu- CpeaHero
Koz Koz POBAHHBIE |67 85 110 100 ot 70 110 84 | 0T 55 710 69 | 0T 0 10 54
KOMIIe- | HHAMKATOpa pE3YIbTATHI
TEHIMK | KOMIETEHIIUK | OOyYEHHs Mo [Ixana oneHnBanus
JUCLUTUTMHE yIOBICT- HEYI0B-
OTJIMYHO XOopouio BOPUTEJIBHO JIETBOpH-
TCJIIBHO
3a4TCHO HEC 3a4TCHO
I1K-3.2 | [IK-3.2 3HATh:
IIpousBoaut 3HaeT Bce | 3HaeT Ilyraercst | He 3nHaer
BBIOOp U VYerpoiictso, HNPUHLMIBI | OCHOBHBIE | B MPUHLU- | IPUHLIUI
pacyeThl MPHHIATI JCHCTBUA | NPUHIMIBI | Max JeUCTBHSA
OTIETbHBIX necTBus U HasHa- | JeWcTBUA | AEHCTBUA | U
MEKTPOHHBIX | HA3HAUCHHE YeHWe OT- | U Ha3Ha- | U Ha3HAYCH
- OTAEbHBIX JETbHBIX | YCHHUE Ha3HAuYEHU | ue
wkporporiece | 2CKTPOHHEIX 1| SJIEKTPOHH | OTHEIBHEL | € OT/EJbHBI
OpHEIX MHKPOTPOLIECCO | BIX u| X OTHENBHBI | X
yeTpoiicTs PHBIX YCTPOUCTB | MUKPOIPO | 3JEKTPOHH | X JIEKTPOH
MeXaTPOHHBIX - BIX U | 2JIEKTPOHH | HBIX u
MEXATPOHHBIX
CUCTEM LIECCOPHBI | MUKPOIIPO | BIX U | MUKPOIIPO
cuctem X LIECCOPHBI | MUKPOIPO | LIECCOPHBI
YCTPOMCT | YCTPOWCTB | IECCOPHBI | X
B MEXaTpoH | X YCTPOKMCT
MEXaTpOH | HBIX YCTPOMCTB | B
- HBIX CHCTEM MEXaTpoH | MEXaTpoH
CHCTEM HBIX CUCTEM| HBIX
CHCTEM
YMETb:
Ymeer B IMpumensie | He ymeet
[TpumensaTs NOPUMEHST | OCHOBHOM | T METOABI | IPHUMEHST
METOJIbI BBIOOpA | b BCE | yMeeT BBIOOpA U | b METOIBI
u pacyeToB, | METOIBI NPUMEHAT | pacyeToB, | BeIOOpa U
MOJICIMPOBaHKsl | BbIOOpa M | b METOIIBI | MOZAENUPO | PACUETOB,
OTIENBHBIX pacyeToB, | BBIOOpa M | BaHHs MOJIEIUPO
SJIEKTPOHHBIX M | MOJIEIHPO | PACYETOB, | OTAEIBHBI | BaHHA
MHKPOIIPOLIECCO | BaHUS MOJICITUPO | X OT/IEJbHBI
PHBIX YCTPOWCTB | OTAEIbHBI | BaHUs ANEKTPOHH | X
MeXaTPOHHBIX X OTAETBHBI | BIX U | 3JEKTPOH
CUCTEM ANIEKTPOHH | X MHKpOIPO | HBIX u
BIX 1 | DJIEKTPOHH | IIECCOPHBI | MUKPOIIPO
MHKpOIIPO | BIX u|x LIECCOPHBI
[IECCOPHBI | MHKPOIIPO | YCTPOWCTB | X
X LICCCOPHBI | MEXAaTPOH | YCTPOMCT
YCTPOUCTB | X HBIX B
MEXaTpOH | YCTPOMCTB | cCHCTEM MEXaTpOoH
HBIX MeXaTpoH HBIX
CHCTEM HBIX CHCTEM
CUCTEM




BIIA/ICTh:
Bnaneer Bnaneer Bnaneer He
METOAAMU BCEMU OCHOBHBIM | OCHOBHBIM | BIIaJI€ET
BBIOOpA U | METOAaMHU | U u METOZaMH
pacyeros, BBHIOOpPa MU | METOJAMH | METOJaMH | BBIOOpa U
MOJIEIMPOBaHMsl | PACUYETOB, | BEIOOpa M | BHIOOpPa M | PacyeToB,
OTJIEIBbHBIX MOJIEIUPO | PacueToB, | PacyeToB, | MOJAEIMPO
SJICKTPOHHBIX W | BaHUA MOJAEIUPO | MOAEIUPO | BaHUS
MUKpPOIPOIECCO | OTAEIBHBI | BaHHMs BaHUs OTJICTbHBI
PHBIX YCTPOUCTB | X OTHENbHBI | OTHENBHBI | X
MEXaTPOHHBIX IEKTPOHH | X X ANEKTPOH
CUCTEM JUIS | BIX U | BJIEKTPOHH | 3JEKTPOHH | HBIX u
pacuera MHUKpPOIIPO | BIX U | BIX U | MUKPOIIPO
I POBBIX LIECCOPHBI | MUKPOIIPO | MUKPOIIPO | LIECCOPHBI
buIbTPOB X LIECCOPHBI | LIECCOPHBI | X
YCTPOMCTB | X X YCTpOMCT
MEXaTpPOH | YCTPOMCTB | YCTPOMCTB | B
HBIX MEXaTpOH | MEXaTpOH | MEXaTpOH
CUCTEM HBIX HBIX HBIX
IS CUCTEM CUCTEM CUCTEM
pacuera JUIS JUIS JUIS
IUPOBBIX | pacuera pacudera pacudera
¢ubTpoB | M(POBHIX | MGPOBBIX | IH(POBEI
GunbTpoB | GUIBTPOB | X
c GuIBTPOB
OIMOKaMH
OueHouHble  MaTepUayibl  JJIsi  MPOBEACHUA  TEKYLIEro KOHTPOJsA U

MIPOMEKYTOUHOM aTTecTauuu MnpuBeaeHbl B Ilpunoxkenun k paboueld mporpamme

JUCHUITIIIMHBI.

[TonHBIM KOMILIEKT 3aJlaHWi U MaTepuajioB, HEOOXOJIUMBIX IS OICHHUBAHUS
PEe3yJIbTAaTOB O0YUEHHS IO AUCITUILINHE, XpaHUTCS Ha Kadeape pa3padoTuHKa.

5. Y4ueOHo-MeTOmM4eckoe u MHGOPMAMOHHOE OOecnieyeHne TUCIUTIMHbI

5.1. YueOHO-MeTOAMYECKOE 00ecneueHue

5.1.1. OcHoBHas nuTEpaTypa

1. T'unepanos K.X. MukponporieccopHbie CUCTEMBI YIIpaBJIeHUs: Y yeOHOe

nocobue. — Kazanb: Kazan. roc. suepr. yu-t, 2006.

2. IlporpaMmMHbIe CpeACTBA MHUKPOIPOIIECCOPHOTO YIpPaBICHUS OOBEKTaAMHU

MCXAaTPOHHBIX CHCTCM !

MCTOI[I/I‘-ICCKI/IG YKa3zaHuA 110 BBITOJHCHHIO J'Ia60paTOpHBIX

pabot /Cocr.: H.K. Aanpees, A.C. Mananuon, P.M. bas3uros. — Ka3ans: Ka3aH. roc.

3Hepr. yH-T, 2018. — 38 c.

5.1.2. lononHUTENRHAS IUTEPATYpa

1. HecrepoB, K.E. IlporpammupoBaHue NPOMBINLICHHBIX KOHTPOJUIEPOB
yueb.-meton. nmocodue / K.E. HecrepoB, A.M. 3ro3eB.— EkatepunOypr : M3a-Bo

Vpan. yu-ta, 2019.— 96 c. : umn.

2. Siemens. [IporpamMmmupyembie Joruueckue Koutposuiepsl. U.1. AnmnapatHbie

u nnporpammMusle cpencrsa IJIK.
3. Siemens.

IIporpamMmmupyemele

JOTUNYCCKHUEC

KOHTPOJIIIEPHI.

q.2.



[Iporpammuposanue [IK.
4. Siemens. [Iporpammupyemsbie joruueckue KoHTpouiepbl. Y.3. OCHOBBI
paszpadotku nporpamm i [TJIK. / YUI] 3A0 «OxkouHBEHT»

(IIpumeuanue: Jlrobas opyzas tumepamypa, KOMmopas peKomMeH0yemcs, 1eKmopom
no OAHHOU OUCYUNTIUHE).

5.2. UudgopmanuoHHoe odecnevyenmne

5.2.1 DJIeKTpOHHBIE U UHTEPHET-PECYPCHI

https://e.lanbook.com/

5.2.2. Ilpodeccronanbuble 6a3bl JaHHBIX/ MHPOpMamOHHO-CIpaBOYHbIE

CHUCTCMBI

Her

5.2.3. JIuneH3noHHOE U CBOOOJIHO PacIpOCTPaHIEMOE IIPOrPaMMHOC
oOecrieueHne TUCIUILINHEI

MatLab, nporpamms! B makere STEP 7-Micro/WIN 32.

6. MaTepHaJIbHO-TeXHI/I‘IeCKoe odecrneyeHmne ANCHUIIIMHBI

HaumenoBanue Buaa HanmenoBanne yaeOHON
y4eOHOH pabOTHI Ay IUTOPHH, [Tepedyens HE0OXOAMMOTO 00OPYIOBAHUS U
CHEeLUaIN3UPOBaHHON TEXHUYECKUX CPEICTB O0YUCHHS
naboparopuu
Jlexkmmn Y4ueOHas ay JUTOPUS IS Crienmanu3upoBaHHas ydeOHas Mebenb,
NPOBEICHUS 3aHATHI TEXHHUYECKHE CPEICTBA OOYUEHUs, CIIyKalue IJIs
JIEKUMOHHOTO THIIA MpEACTABICHUS y4eOHOU uHpOpMaIny|

0oJpIION  aynuTopuu  (MYJIBTUMEIUWHBIN
MIPOEKTOpP, KOMIbIOTEp (HOYTOYK), OJKpaH),
JIEMOHCTpPAIIMOHHOE 000pYy/I0BaHKE, y4eOHO-
HarJsiiHbIe ocoous

[Ipaktudeckue |Yuebuas  ayauropus s Crienanu3upoBaHHas ydeOHast MeOeb,

3aHATHS TPOBEICHUS 3aHSATUH| TEXHUYECKHE cpencraa o0yueHHUs
CEMHHApCKOro TUNA,| (MyJIbTUMEIUNHBIA  IPOEKTOpP, KOMIBIOTED
T'pyHOIIOBBIX n I/IHI[I/IBI/I,Z[yu- (HOYT6YK), 3KpaH) u JIp.
AJIbHBIX KOHCYJIbTallu!,
TCKYIIETO KOHTPOJIA H
MPOMEKYTOUHOM aTTECTALINU

CamocTrostenbHas |KoMmbrOTepHBIi Kiiacc ¢ Criennanu3upoBanHas yuyebnas mebenb Ha 30
pabora BeIxoz1oM B UuTEepHET B-6002 MOCaJOYHbIX  MECT, 30  KOMIIBIOTEpPOB,

TEXHUYECKHUE CpPEACTBA OOy4eHUs (MyJbTUME-
JTUWHBIA  TIPOEKTOpP, KOMIBIOTEp (HOYTOYK),
JKpaH), BUJICOKAMEDHI, POrpaMMHOE
o0ecrieueHue




CrneunanusupoBaHHas MeOesb, KOMITbIOTEPHAS
TEXHUKA C BOBMOYKHOCTBIO BbIX0J1a B IHTEepHeT
u obecnieuennem noctymna B JUOC, skpaH,
MYJIbTUMEIUNHBIN IPOEKTOP, IPOIPAMMHOE
o0ecrieueHue

YuTaapHbBIN 321
ONOJINOTEKH

7. Oco0eHHOCTH OPraHU3aAIUu 00Pa30BaTEILHOM eI TEeJIbHOCTH ISl JIUII C
OrPpAaHMYEHHBIMHU BO3MOKHOCTAMHU 310POBbS 1 MHBAJIU/I0B

Jlunia ¢ orpaHMYEHHBIMU BO3MOKHOCTAMHU 3710poBbsi (OB3) u nHBaIMIbI UMEIOT
BO3MOYXHOCTh O€CHpPENATCTBEHHO MEPEMEIIAThCA U3 OJHOI0 y4eOHO-1a00paTopHOro
KOpIyca B JAPYroW, MOJHATHCS Ha BCE JTAXKU y4eOHO-Ia0OpaTOPHBIX KOPITYCOB,
3aHMMAThCsi B YYEOHBIX M MHBIX TIOMEIIEHUSIX C YYETOM OCOOEHHOCTEM
NCUXO(PU3NYECKOTO PA3BUTHS U COCTOSTHUS 310POBbSI.

Jnst oOyuenust ymun ¢ OB3 v MHBaNIMIOB, MMEKOIIMX HApYIIEHUS OIOPHO-
JIBUTATEJILHOTO arlrapaTta, 00ecledeHbl YCIOBHUS OECIpEenITCTBEHHOrO0 JOCTyIa BO
Bce yueOHble nomMemeHus. Mudopmanus o cienuanbHbIX YCIOBHIX, CO3JaHHBIX IS
oOyuaromuxcs ¢ OB3 u wuHBanMIOB, pa3MelleHa Ha CailTe YHHBEPCHUTETA
www//kgeu.ru. IMeeTcst BO3SMOXKHOCTH OKa3aHUS TEXHUYECKOM ITOMOIIN AaCCHCTCHTOM,
a TaKXke YCIyT CypJIONEPEBOTUMKOB U TU(DIOCYPAOTIEPEBOIUUKOB.

Jns amantanuu k Boctpusatuio Junamu ¢ OB3 v nHBaMaamMu ¢ HapylIeHHbIM
CIIyXOM CIIPaBOYHOIO, Y4Ye€OHOro Marepuaia Mo JUCIUIUIMHE O00ecneunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- UI4 JIy4IIeil OpUEHTALMU B ayJUTOPUH, TPUMEHSIOTCS CUTHAJIBI OMOBEIICHUS
O HayaJjie M KOHIIE 3aHATHUSA (CIOBO «3BOHOK» IUILIETCS HA TOCKE);

- BHUMaHHE CJ1a0O0CIbIaliero o0y4aroumerocsi MNpPUBIEKAETCs Ie1arorom
’KECTOM (Ha IUIeYO0 KIAAETCS pyKa, OCYIECTBISAETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas C OOyYarOUIMMCsI, MENaroru4eckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMH HPEIJIOKEHUSIMH, OOecrnednuBas BO3MOKHOCTh
YTEHUS 10 Ty0am.

KoMmneHcauust 3aTpyAHEHHII peYeBOro W MHTEIUIEKTYalbHOTO Pa3BUTHS
caboCbIIIAIMX 00yYarOUIUXCsl TPOBOAUTCS ITyTEM:

- UCTIOJIb30BAHUSI CXEM, TUArpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALMM C
TUMNEPCChUIKAMU, KOMMEHTUPYIOUTUMU OT/IETIbHbIE KOMIIOHEHTBI U300PaKEeHNUS;

- peryJisipHOTO TMPUMEHEHMs] YIpaXKHEHUH Ha rpaduyecKkoe BbIIEICHUE
CYILIECTBEHHBIX IPU3HAKOB MTPEIMETOB U SABICHUM;

- obecrieyeHUs] BO3MOXKHOCTH JUIsi  OOy4aroLIerocss MOJyYUTh aIpPECHYIO
KOHCYJIBTAIIUIO 10 3JIEKTPOHHOM MOYTE 110 Mepe HEOOXOIUMOCTH.

Jns apantauuu K Bocupusatuio junamu ¢ OB3 1 nHBanugaMu ¢ HapylIeHUsIMU
3peHus CIPaBOYHOTO, y4eOHoro, IIPOCBETUTEIBCKOTO MaTepuaa,
IPEeTyCMOTPEHHOTO 00pa30BaTEeIbHONW MPOrPaMMOIl MO BHIOPAaHHOMY HAIPaBICHUIO
MOJIFOTOBKU, 00ECIICUNBAIOTCS CIACAYIOLIUE YCIOBHUS:

- BeJIeTCs afanTtanus opUIHaAIbHOTO caiiTa B cetu IHTepHET ¢ y4eToM 0COObIX
NOTPeOHOCTEN MHBAIUAOB IO 3PEHUI0, 00€CTIEUNBAETCS HANMYKUE KPYTHOIIPUPTOBOU
CHpaBOYHON MHGOPMALIMK O PAaCIHCAHUU YUEOHBIX 3aHSITHIA;

- Iearoruyecknii  paboOTHUK, €ro cobeceaHUK (MPpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUHU, MPEJCTABISIOTCS O0YYaAIOIMIMMCS, IPU 3TOM Ka)Ibli
pa3 Ha3bIBaeTCs TOT, K KOMY I€1larOrH4ecKuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECTbI, MEPEMEILEHUs IeIarornyeckoro pabOTHHUKA KOPOTKO U



http://www.kgeu.ru/

SICHO KOMMEHTHUPYIOTCS;

- meyatHas uWHGOpMaLMs MpeAocTaBisgeTcss KpynHeM wmpudrtom (ot 18
MIYHKTOB), TOTAJIbHO 03BYUYHBAETCS;

- obecrieunBaeTCst HEOOXOAUMBIN yPOBEHb OCBEIIEHHOCTH IOMEIIIEHU;

- PEJIOCTABIISIETCSI  BO3MOXKHOCTh HCIIOJIb30BATh KOMIIBIOTEPHl BO BpeMs
3aHATUHN U MPABO 3alUCU 00BsICHEHUI Ha TUKTO(MOH (110 JKEeJIaHUI0 00YYaroIIuXCs).

®opma mnpoBeAeHHS TEKyLIE M MIPOMEXYTOYHOM arTecTaluu  Jjs
obyuaromuxcsd ¢ OB3 u mHBanuI0B onpenensercs NeAarorndeckuM paboTHUKOM B
COOTBETCTBUM C yuyeOHBIM IuiaHoM. lIpu HeobxoaumocTu oOyuaromemycs ¢ OB3,
MHBAIHULy C YUYE€TOM MX MHIUBUIYAJbHBIX NMCUXO(U3NUECKUX OCOOEHHOCTEH maercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MTUCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIBIOTEpE, B OPME TECTUPOBAHUS U T.II., JIUOO MPEIOCTABIACTCA
JOTIOJTHUTENBHOE BpEMS JIJIsl IOATOTOBKHU OTBETA.

8.MeToanyeckue peKOMeHAAllUM JIs1 NpenojaBaresiedl M0 OPraHu3aluu
BOCIIMTATEJIBbHOI PadoThI ¢ 00y4al0IIMMHCH.

Metonnueckoe obecniedeHre nmpoiecca BOCIUTaHUSI 00Y4YarolMXCsl BBICTYIAeT
OJIHUM U3 ONpelesomux  (QakTopoB BBICOKOTO KayecTBa OOpa3oBaHUS.
[IpenonaBarens By3a, AEMOHCTPUPYS BBICOKMI NpodecCHOHAIN3M, 3SPYIULHIO,
YEeTKYI0 TPakIaHCKYIO MO3UIINI0, CAMOAMCIUILUIMHY, TBOPUYECKUH MOAXO B PELICHUN
npodeccHoHanbHbIX 3a7ad, B XOAe 00pa30oBaTeIbHOTO Ipoliecca CIOCOOCTBYET
(GbopMHPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peann3anuu JUCUUIUIMHBI [PENOAABATENb MOXET HCHOJb30BaTh
CJIEYIOIIHE METO/Ibl BOCIUTATENbHON pabOTHI:

- MeToJibl (hOPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, NUCIYT, BHYLIEHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSCHEHHE, MPUMEp, CAMOKOHTPOJb, pacckas3, COBET,
yoexKaCHuUE U 1p.);

- METOJbl OpraHu3alUU JESATEIHHOCTH W (OPMHUPOBAHHUS ONBITA MOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, TNeJaroruieckoe TpeboBaHHe, MOpPYyUYECHUE,
IIpUYyYEHUE, CO3AaHUE BOCIIUTHIBAIOIINX CUTyallui, TPEHUHT, YIIPAXXHEHUE, U 1IP.);

- METOAbl MOTHBALMM JAESITEIbHOCTH M TOBeJEHUs (0100peHue, MOOoIIpeHHue
COLIMAJIBHOM AaKTUBHOCTH, NOPWUIIAHHWE, CO3JIaHHE CHUTYallMi Yyclexa, CO3JaHue
CUTYALMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

[Ipn peanuzauuM JUCUMIUIMHBI  MpENOAAaBaTEeNb JOKEH  YYUTHIBATh
CJIEIIOLIME HAIPABJICHHS] BOCIIUTATEILHON AESITEIIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe socnumanue:

- opMupoBaHue y oOydaromuxcsi LEJIOCTHOIO MHUPOBO33PEHUS, POCCUUCKON
UJCHTUYHOCTH, YBAKEHHUS K CBOEH ceMbe, 00IIECTBY, TOCYIAPCTBY, IPUHSATHIM B CEMBE U
O0IIIECTBE TyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIUOHAILHOMY,
KyJIbTYPHOMY U HCTOPHUYECKOMY Hacienuto, (GOpMHUPOBAHUE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- opMHUpOBaHKE y 00YUAIOITUXCS aKTUBHOW TPaYKTAHCKOM MTO3UITMH, OCHOBAaHHOM
Ha TPAJAUIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HDABCTBEHHBIX LIEHHOCTSX POCCUICKOTO
oOlIecTBa, /Jis NOBBIIIEHUS CIOCOOHOCTH OTBETCTBEHHO pPEAJIM30BBIBAThH CBOU
KOHCTUTYLIMOHHBIE MpaBa U 0053aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTHYECKOW KYJIbTYPhl 00YyYarOIUXCsl, paCIIMPEHNE
KOHCTPYKTUBHOI'O Y4YacTUsi B TPHUHATUU PEUIEHUM, 3aTparvBarolIMX HX MpaBa U



WHTEPECHI, B TOM YHUCJIC B Pa3IMYHBIX (hOpMaxX caMOOpTraHU3AIUH, CAMOYIIPABICHUS,
OOIIECTBCHHO-3HAUNMOM JICSATCIILHOCTH;

- popMupOoBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MTO3BOJISIOLINX IIPOTHUBOCTOSITH KCTPEMU3MY, KceHohoouw,
JUCKPUMHUHAIIMM TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAacOBBIM, HaIMOHAJIbHBIM
IpU3HAaKaM, MEXKITHUYECKOH W MEXKKOH()ECCHOHAIBHOW HETEPIUMOCTH, JPYTUM
HETaTHBHBIM COITUAJILHBIM SIBIICHUSIM.

Jlyxoeno-upascmeennoe socnumanue.

- BOCIIMTAaHWE YYBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIMBOCTH,
YBOKCHHS K POAUTEIAM, YUUTEIISIM, JIFOJSIM CTapIIEro MOKOJICHUS;

- popmMupoBaHMEe  OPUHIUIOB  KOJUIEKTMBM3MA M COJUIAPHOCTH, nyxa
MUJIOCEpAUS. W COCTPaJaHus, NPUBBIUKK 3a00TUTHCS O JIIOASIX, HAXOIAIIUXCS B
TPYAHOU )KU3HEHHOU CUTYAallWH;

- popMHUpOBaHUE COJIMIAPHOCTH M YYBCTBA COLIMAJIBHOM OTBETCTBEHHOCTH IO
OTHOUICHUIO K JIFOJIAM C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBBS, NPEOAOJICHUE
IICUXOJIOTMYECKUX OapbepoB IO OTHOLIEHUIO K JIIOASAM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU;

- popmMHupoBaHUE SMOIMOHATIBLHO HACBHIIIEHHOTO U JYXOBHO BO3BBIIICHHOTO
OTHOILICHUSI K MUY, CIIOCOOHOCTH U YMEHUS NepeaBaTh APYTUM CBON ICTETHUECKUN
OTIBIT.

Kynomypno-npoceemumenvckoe éochumanue:

- hopMHpoBaHHE 3CTETUYECKON KapTUHBI MUPA;

- hopmupoBaHUE yBaXXEHUS K KYJIBTYPHBIM IIECHHOCTSIM POJTHOTO TOPOa, Kpasi,
CTpaHBbI;

- OBBINICHNE TTO3HABATEIILHON aKTUBHOCTH O0YYaIOITUXCAL.

Hayuno-obpazosamenvroe 6ocnumanue:

- bopmupoBaHme y 00yUarONINXCss HAYYHOT'O MUPOBO33PEHIS,

- popMupoBaHue yMEHUS MOTy4YaTh 3HAHHS,

- opMupOBaHUE HABBIKOB aHAM3a W CHHTE3a MH(OpPMAIlUU, B TOM YHUCIE B
npodecCUOHAILHON 001acTH.
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IIpunooicenue k paboueii
npozpamme OUCYUNIUHb

MMHUCTEPCTBO HAYKU 1 BBICIIET'O OBPA3OBAHM S POCCUIMCKOM ®EJEPALINNA
®enepanbHOE roCy1apCcTBEeHHOE 0I01KeTHOE 00pa3oBaTebHOe

_ yUpeKIeHHe BbICIIero 00pa3oBaHus
«KABAHCKUU TOCYJAPCTBEHHBIM DJHEPTETUYECKUU YHUBEPCUTET»
(®I'BOY BO «KI'DY»)

ra

OLHEHOYHBIE MATEPHUAJIbI
10 JUCUMILIHHE

b1.B.[12.01.02.03 MukponpoliecCopHble CpeJICTBa B MEXaTPOHUKE U pOOOTOTEXHHUKE

(Haumenosarue Oucyuniunvl 6 COOmMeemcmsull ¢ y4eOHvlM NiaHoOM)

r. Kazann, 2023



OueHouHbple MaTtepuanbl MO AUCUUIUIMHE, MPEIHA3HAYEHHBbI JJI OLICHUBAHUA
pEe3yJIbTaTOB O0YUYEHUSI HA COOTBETCTBUE MHIUKATOPAM JIOCTHXKEHHS KOMITETEHITUH.

OneHnnBanne pe3yJabTaTOB OOYYEHHUS 10 JTUCIUIUIMHE OCYIIECTBISETCS B
paMkax Tekyulero KoHtpoias (TK) u mpomexyTouHOW aTTecTalyy, NPOBOJUMBIX IO
o6ayubHO-perTuHroBoi cucreme (bPC).

1.TexHoJsiornyeckasi Kapra

Cemectp 1
PeiiTuHroBble okasarenn
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= | 2l 8 | &3 2 :
=5 | B Eg| ElZgls 2o T
=S| E| BF| E|EE[SgaE : £
HaumeHoBaHue pasjena z s 2| 8| 2|sTlE g_ s g 2 5
= =l OE =] B|E o X - 5
&c| E| 8 E|E&s5=Z =8 £ 58
S 5| B B g5 ElE S5 E S B
S| 3 2leds ez z 5
5 o \© SRR o \© é—«
| X == S¢
— =
Pa3gen 1. «OO0mume NpUHIMIIBI 15-
noctpoenus mukpomnpoueccopos | TK1 | 15 | 0-15 30 15-30
¥ MHKPOTIPOLIECCOPHBIX CHCTEM»
KoncnektupoBanue yueOHOTO 10
Marepuana
OT4er o caMOoCTOATENBHOU 5
pabote
Paznea 2. « [Ipuniumne:
MOCTPOCHUSI CUCTEM 15

aBTomMatuyeckoro ynpasienusic | TK2 15 |0-15 15-30
30

OBM. CrannaptHeie

uHTepdencrn

KoHcnektupoBanue yueOHOro

10
Mmarepuana

OT4eT IO CaMOCTOSITEIIHLHON
pabote

Paznen 3. « Meroasl
AJITOpUTMHU3ALUN U 25.
MIPOrPaMMHUPOBAHUS TK3 25 [0-15 40 25-40
MUKPOIPOIIECCOPHBIX CPE/ICTB B

CUCTCMAX YIIPABJIICHUSA »

KoHcnektupoBanue yueOHOro
Mmarepuana

OT4eT o caMOCTOATENBHOM
pabote

IIpomexxyTounas arrecranus  (OM 0-45
(3x3ameH, KII)

3agaHue NPOMEXyTOUHON 0-15
aTTecTanyu

B nucemenHoit popme o 0-30
Onneram




2. OneHoYHBbIE MaTepHAJIbI TEKYIIEr0 KOHTPOJIS M MPOMEKYTOYHON aTTecTaluu
[I1kasia OLIEHKHU pe3yJabTaTOB 00YUYEHUS 110 TUCHUIUIHHE:

YpoBeHs chopMUpPOBAaHHOCTH
WHJIMKATOpa KOMIICTCHIIUU

BhICcOKHi Cpennnii Hxe Huzkuit
3aruianu- CpEIHETO
Koz Kox POBaHHbIC ot 85 110 100 ©T 70 710 84 | 01 55 10 69 | 0T 0 110 54
KOMIIe- | HWHIUKaTopa PE3YJIbTATHI
TCHIMU | KOMIIETCHIIUN 00y4eHus 1o [ITkana oneHuBaHus
ACIIHUITIINHE
e X0po1Io YIOBJIET- HCYZIOB-
OTJIYHO BOPHUTENIGHO | JIETBOPH-
TCIIBHO
3AYTCHO HC 3a4TCHO
I[IK-3.2 | IIK-3.2 3HATh:
[Tpoussoaut 3HaeT Bce [lyTaercs
BLI60p u IMPUHOMAIIBI 3HaeT B IIPpHUH-
pacyeTsl JICMCTBUSA | OCHOBHBIEC | ITMIIaxX
OTJIENBHBIX M Ha3Ha- HpUI/IHLII/IHBI NeHCTBUA
. YyeHue OT- | JAEHCTBUSA | M Ha3Ha-
SIEKTPOHHBIX | Y CTpoiicTBO,
- EeNbHBIX M Ha3Ha- YeHHs OT-
TpHHIHIII DJIEKTPOHH | YEHHE OT eTbHBIX
MHKPOIIPONIECC | NeHCTBHSA u P
BIX U | IeJbHBIX anekTpoH- | OTCyTCTB
OPHBIX Ha3HaYEeHHE
o MHUKpPOIIPO | 3JEKTPOHH | HBIX U YIOT
YCTpPOICTB OTIENBHBIX
- BIX U MHKPOIIPO | KOHCIIEKT
MEXaTPOHHBIX | DJIEKTPOHHBIX U
MIKPOIIPOLIECCO LIECCOPHBI | MUKPOIPO | - IECCOP- | BI
cueTeM porip - X - HBIX 3aHATHUI
PHBIX YCTPOUCTB o o
YCTPOMCTB | LIECCOPHBI | YCTPOMCTB
MEXaTPOHHBIX
MEXaTpoH- | X MEXaTpOH-
CHCTEM .
HBIX YCTPOWCTB | HBIX
CHCTEM MEXaTPOH- | CUCTEM.
HBIX Ectb BCce
CHUCTEM KOHCIIEKT
bl 3aHATHNI
YMETb:
YMmeer YmMmeer
MPUMEHST | MpUMe-
b BCE | HATH
METOBI OCHOBHBIE
BBIOOpAa U | METOJBI
[TpumeHsATH pacueToB, | BbIOOpa U
METObI BBIOOPA | MOAETHPO | PacCyUeTOB,
u pacyeToB, | BaHUS MOJEIUPO
MOJEIMPOBAHUS | OTNEIBHBI | BaHHS Her
Ectrb Bce
OTJICIIbHEIX X OTJEIbHEI KOHCHEKT
KOHCIIEKT
AJNIEKTPOHHBIX M | AJIEKTPOHH | X . | OB
BI 3aHITHI .
MHUKPOMPOIIECCO | BIX U | BIEKTPOHH 3aHATUH
PHBIX YCTPOUCTB | MUKPOIIPO | BIX M
MEXaTPOHHBIX LIECCOPHBI | MUKPOIIPO
CUCTEM X LIECCOPHBI
YCTPOWCTB | X
MEXaTpoH | YCTPOMCTB
HBIX MEeXaTpoH
CHCTEM HBIX
CHCTEM

BJIaJCTh.




YBepeHHO [TyTaercs
U  4YEeTKO npu
MIPOU3BO- IIpousso- | BeIOODE,
JIMT BBIOOD | JMT BBIOOD | pacuerax
nu )51 H
MeTOoIaMH
pacyeTsl, pacuersl, MOJEITUPO
BBIOOpA U
MOJICITUPO | MOJCIUPO | BaHUH
pacyeroB,
BaHUA BaHUS AIEKTPOHH
MOJEIUPOBAHUSA Her
AIIEKTPOHH | JJIEKTPOHH | BIX H
OTIEJILHBIX KOHCHEKT
BIX U | BIX U | MUKPOTIPO
ANEKTPOHHBIX U OB
MUKpOIIPO | MHUKPOIIPO | TIECCOPHBI .
MHUKPOTIPOIIECCO 3aHITUH
9 IIECCOPHBI | LIECCOPHBI | X
PHBIX YCTPOUCTB .
X X YCTpPOMCTB
MEXaTPOHHBIX . o
CHCTEM YCTPOWCTB | YCTPOWCTB | MeXaTpoH
MEXaTpOH | MEXaTPOH | HBIX
HBIX HBIX CHCTEM.
CHCTEM CHUCTEM Ecte BCE
KOHCHEKT
Bl
Onenka «OTJIUIHO» BBICTABIACTCA 3a rHy60Koe IMOHUMAaHHE

TCXHOJIOTHYCCKUX MCTOJOB

PIH)KGHGpHOfI ACATCIBHOCTH,

ITOJIHBIC u

coJiep>KaTesIbHbIE OTBETHI HA BOIIPOCHI OUJIETA;

OHGHKa «XO0pomo» BBICTABJIACTCA 3a IMOHHMMAaHHUC MCTOJ0B I/IH)KGHGPHOﬁ

ACATCIbHOCTH, ITIOJIHBIC U COACPIKATCIIbHBIC OTBCTHI Ha BOIIPOCHL 6I/IJ'IeTa;

OHCHK& «YAOBJETBOPUTECJIBbHO» BBICTABJIACTCA 3a HAJIMYHMC KOHCIICKTOB IIO

JIMCIIUILJIMHE;

OHCHKa «HEYAOBJETBOPUTEJIBbHO>» BBLICTABIIACTCA 3a OTCYTCTBHC KOHCIICKTOB

IO AUCHUIIIINHE.

3. IlepeyeHb OLIEHOYHBIX CPEACTB
Kparkas xapakTepucTrka OUEHOYHBIX CPEICTB, UCIIOIB3YEMBIX NP TEKYLIEM
KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOUYHOM arrectauu OoOydaromerocs Io

JOUCIUATUINHE:
HaumenoBanue Kpatkas
OnucaHue OLleHOYHOT O
OLIEHOYHOT'O XapaKTepUCTHKA
cpencTBa
cpencTBa OLICHOYHOTI'0 CPEJICTBA
KoncnektupoBanu| Kpatkoe TexcroBoe Paznen 1. OOuie npuHIUIBI HTOCTPOCHUS
e yueOHOro Mpe/ICTaBICHHE MHUKpPOIIPOLIECCOPOB U MUKPOIIPOLIECCOPHBIX CUCTEM.
MaTtepuasa nepepaboTaHHON Pazpen 2. [TpuHUHTIBI MTOCTPOEHUS CHUCTEM
uHbOpMaIH aBTOMaTH4eCKOro ynpasyienus ¢ O9BM. Crangaprabie

uHTEepGEiCH.
Pasnen 3. MeTtoanl AIrOpUTMU3 AU "

MIPOrPaMMUPOBAHUST MHUKPOIIPOLIECCOPHBIX CPEACTB B
CUCTEMaXx YIIpaBJICHUS




Ompoc no
pazzaenam
(Temam)

3HaHHE OCHOBHBIX
MMOHATHH
TEMBI/pa3iesna/ Iuciu
TIJTHBI

Paznen 1. OOuye npuHIMIBI HOCTPOEHUS
MHUKPOIPOILIECCOPOB U MUKPOIPOLIECCOPHBIX CUCTEM.
[Mpuntun aeiictBus u kinaccudukamnus IBM. Bus
coobmenuit. Ctpykrypa 9BM. O0mue cBeneHus o
MUKPOIIPOLIECCOPAX U MUKPOIPOILIEC-COPHBIX CUCTEMAX.
CnocoObl (hopMupoBaHUs afpeca KOMaH/IbI.
PaznoBugHOCTH ITpoLieccopoB. J[Ba THIIA apXUTEKTYPbI
MUKPOIPOIIECCOPOB.

[TpuaIMT paboTs! iporieccopa. Pabora mporeccopa mo
npepbiBaHUI0. ONKcaHue UKIAa CYNTHIBAHUS U 3aIIUCH B
aMsITh.

[IpsAMoi1 1OCTYIT K ITaMSITH.

Cucrema ynpasieHMsl C IpOrpaMMUPYEMBIMU
JIOTUYECKUMH KOHTPOJUIEpaMHU.

ABTOMATU3MPOBAaHHBIE IPOU3BOJCTBEHHBIE CHCTEMBI.
Crpyxrypa ACY. Onpenenenue uarepgeiica.

Oynkuuun  ACY  HwkHero  ypoBHA. JlokanbHoe
JIOTHUYECKOe ynpaBJeHHe TEXHOJIOTNYECKOTO
000py10BaHUS JUCKPETHOIO AECUCTBUS. 3aadu CBS3H C
ornepaTopoM. 3aJaud KOMMYHHUKALIMOHHBIX OOMEHOB
JTAHHBIMHU.

Pazmen 2. [IpyHOUNIBI  [IOCTPOEHHS  CHUCTEM
aBTOMaTu4eckoro ympasiienuss ¢ OBM. CranmapTHbie
uHTEp(DEHCHI.

Nurepdetic ISA. TapamnenbHbiii uaTEpdEHC.
[TocnenoBarenbHbIi HHTEPPEIIC.

Bunpl curnanoB BBoja-BbiBoAa. CriocoObl onudpoBKH
HEMpPEPBIBHBIX CUTHANOB. KBaHTOBaHME MO BPEMEHH U
KBaHTOBaHue 1no yposHio. Beioop LIAII u AL mo pas-
psaHocTu U ObicTpoaeiicTBuio. Teopema KorenbHuKOBa.
Y CcTpoicTBO BEIOOPKHU M XPAHEHUS.

Wutepdeiico nepuepUnHbIX YCTPOWCTB.
Crnenuanu3upoBaHHAs MHOTO(YHKIIHOHATbHAS
nporpammupyeMass bBMC nns  BBOma u  BBIBOJA
UHPOpPMAMK — aJanTephl BBOJA-BBIBOMA. DOpMaThl H
pexxuMbl  paboTel. Jlpyrue cmocoObl OpraHu3anuu
uHTEepdeiica. WnTepodeiic YCTpOHCTBA BBO/JIA.
[IpomblllZIeHHBIE MOAYJM BBOJA-BBIBOJA CHUTHAJIOB B
OBM c ycTpoiicTBaMu raibBaHUYECKON Pa3BSI3KH.
CaoiicTBa IM(PpoBBIX cucTeM ynpasieHus. CTpykTypa
nudposoit CVY.

[Tepenatounass GyHKIHUS PEKYPCHBHOTO IHQPPOBOTO
¢wipTpa. MmynbcHas XapakTepUCTHKA PEKYpPCHBHOTO
nudposoro punbTpa.

[lepenarounas  ¢ynkumsa LHAIl  mudposoir  CVY.
DKCTpanoJsATOPbl HYJIEBOTO U IIEPBOIO MOPSAKA.
PasnoctHoe ypaBHenme mmdposoro I[THN/I-perymstopa.
[Iporpammuas peanuzauus [IU/-perynstopa.




Pasznen 3. Metonasl aIropuTMHU3aIuu "
MIPOrpaMMHUPOBAHUSI MHUKPONPOLECCOPHBIX CPEACTB B
cucteMax ymnpasienus. llporpammuHas peanuzanus
JIOTUYECKUX (DYHKITHH.

Mertoap! pa3paboTKu mpUKIaAHbIX mporpamm ais [TJIK.
Tabmuunerii meton. Bpemennsie nuarpammsl. [llaroseie
muarpammbl.  [loTokoBele  On0K  cxembl.  ['padwr
MIEPEXO/I0B.

Cxema perynupoBaHUs YPOBHS paboyeil KHUIKOCTH B
pesepByape B IIpeAeliax OT HHIKHEr0 YPOBHS [0
BEPXHETO YPOBHS.

AnroputMuzanus CAY u BBIOOD OBM.
AJNTOPUTMUYECKOE ONMHCAHUE U MPOLETypHAsT MOJIENb.
CrnoBecHas, rpaduueckas, CTpyKTypHas U ONepaTopHas
(GOpMBI 3amKCH aJTOPUTMOB.

ANTOPUTMBI KOHTPOJIS (aITOPUTMBI cOopa U 00pabOTKH

NIEPBUYHOMN 00paboTKH uH(popMaIun).
Juarnoctnyeckuid KOHTPOJib. Criia)kMBaHWE JaHHBIX.
AnroputM MpoLe 1y pHOM MOJIETH npoiiecca
yIIpaBJICHUSI.

Anroputm dbopMupoBaHHS YIPABJISOIIETO
Bo3zencTBus. IIporpammaTopsl.

Cxema CHUCTEMBbI pEryJIMpoBaHUs CKOPOCTH
AJEKTPOABUTATEIS.

Cxema  MHKpPOKOHTpOJuIepa  JJIsl  pEryJIupOBaHUs
MIPOIIECCOB C 3ama3/IbIBaHUEM. AJJanITUBHAS 4-ypOBHEBAS
cy c MUKpo3BM.  [lpumep WCIIOJIb30BAHUS
MUKpPOKOHTpPOJUIEpA JJIsl pETYJIUPOBaHus CKOpocTH D/,
[IpuMep MUKpPOIIPOLIECCOPHON CUCTEMBI YIIPABIICHHUS.
Tumnoseie byHKIIUN MII-cucrem. CrpykTtypa
MHUKPOIPOLIECCOPHOI cucTembl. Ha3zHaueHne mopToB U
ux aapeca. Pacnpenenenue pa3psanos nopra KE.
[IporpaMmMmupoBaHre  BpEMEHHBIX 3aJepkeK. biok-
CXEMa aJIrOpUTMa BPEMEHHOM 3a/epKku. KonnuecTtBo
TaKTOB MPOTPaMMbl BDEMEHHOM 33JI€PKKU.
[Iporpammuoe  ob6cnmyxkuBanune Allll.  brok-cxema
anroputMa BBoja aAaHHbIX uepe3 ALIIl. brok-cxema
anroputMa BBoAa AaHHbIX no curHamy ALIL. Cxema

nporpammHo-anmapataoro ALIII.

4. IlepeyeHb KOHTPOJIBHBIX 33JlaHMHl WJIHM HMHbIE MaTepPHAJIbI,
HeoOXoaAMMBIe ISl OLCHKH 3HAHMH, YMEHHH W HABBIKOB, XapPaKTEPU3YIOILIHMX
JTanbl (POPMUPOBAHUS KOMIIETEHIMI B IIpoLecce 0CBOCHHUS AUCHMIIUHbBI




st tekymiero kourpouast TK1:

[IpoBepsiemasi KOMITETEHITHS:

[1K-3.2 [IpousBoauUT BHIOOP M pacyeTbl OTICIbHBIX DJIEKTPOHHBIX H
MUKPOTIPOILECCOPHBIX YCTPONCTB MEXATPOHHBIX CUCTEM.

[IK-3.2 OcyuiecTBisieT pacdeT U MNPOEKTUPOBAHHWE MEXATPOHHBIX U
pPOOOTOTEXHUYECKUX CUCTEM B PAMKax CO3JaHMS TEXHUYECKOTO MPOEKTA.

KonTpoJubHnblie 3axanus 1:

Co3naTh mporpaMMy, peaqu3yIoulyo alropuT™M paboThl CXEMBbI, TOKa3aHHOM Ha
pUCyHKe 3.1, 1 yIpaBIISIONUIYIO OCBEIIEHUEM B PYYHOM PEKHUME.

Pucynok 3.1 — Cxema ocBeleHus

VY BXOII0OB B IJIMHHBIA MPOXOJAHOW KOPUIOpP YCTaHOBJIEHBI BbiKiIo4YaTenn Bl u B2,
oOecreunBamIIMe BKIOYEHUE ocBemeHuss kopuupopa (namna JI1). CocraBuTh
ynpasisirontyro nporpamm g [IJIK S7-300, nporpamma pomkHa oOecrieuyuBaTh
HE3aBHCHMOE OT COCTOSIHHMS BBIKJIKOYATEIEH BKJIIOYEHHME U BBIKIKOYEHHE CBETA C
JH000r0 BBIKIHOYATEIS

PazpaboTtath mporpamMmy ympaBieHHWsS HAcOCOM IMOJa4yd BoAasl B Oak. B Oake
YCTAHOBJIEHBl JAaTYMKH HM)KHEr0 M BEpXHEro ypoBHeu. I[Iporpamma momxHa
obecrieunBaTh aBTOMATUYECKOE TMOJJEPKAaHUE YpPOBHS BOABI B 0Oake MEXIY
HIKHUMH BEPXHUM YPOBHSIMH.

Pazpaborats nporpamMmmy ymnpaBiieHUs JIEHTON TpaHCIIOPTEPA (PUCYHOK 3.2),K0TOpast
MOKET IPUBOAUTHCA B IBUKEHUE C IOMOLIBIO 3JIEKTpoABUTaTelsl. B Hauane
TpaHCIOPTEPA UMEIOTCS ABE KHOMKU: S1 miis 3amycka u S2 s octaHoBa. B
KOHIIETPaHCIOPTEPA TOKE UMEIOTCS ABE KHOMKHU: S3 i 3amycka u S4 s
ocTaHoBa. TpaHCTIOPTEP MOXKHO 3aITyCKaTh UM OCTAHABJIMBATH C JIFOOOTO KOHIIA.
Takxe 7aTyukSS OCTaHaBIMBAET TPAHCHIOPTED, KOTAA MPEAMET, HAXOASIIIUKCS Ha
JIEHTE, JOCTUTACTKOHIIA.

Cooeprrcanue omuéma

1 Ilenb mpakTUYECKOTO 3aHSATHS.

2 YcnoBue pelraemMon 3a1auu.

3 PesynbTaThl peieHus 3a1a4u.

4 BriBoJ 10 paboTe.

Konmponwvnwie gonpocol

1 ITepeuncnure ocHoBHbIE mapameTpsl [TJIK S7-200.

2 KakoBa ob6nacts npumenenust [1IJIK S7-2007?

3 KakoBa mocienoBaTenbHOCTh pa0O0THI MPU COCTaBIeHUH mporpaMmabl st [1IJIK?



Tect

Bonpoc Bapuanmuvi omeema
Obnacmo npumenenus IJIK +: Pabomul 8 cocmage 0eyenmpanu308anHblx CUCmem pacnpeoesieHHo20
Simatic S7-200 ynpaeneHus

-: Paboma 6 cocmase yenmpanu308aHHuIX cucmem ynpasieHus.

+: Aemomamuzayusi HeOOaLULUX 00BEKMO8 YNPABIeHUSL

= Aemwwamuaauuﬂ bonvuiux 06bei<m06ynpa6ﬂeuuﬂ

B cocmas komnnexca éxoosm: +.: npoepammupyemviil 1oeuieckuil konmpoaiep (I1JIK) S7-200

+.: npoepammnoe obecneuenue STEP 7-Micro/WIN 32

- npoepammuoe obecneuerue C++

+: kabenv PC/PPI, cnyoicawyuil 0ist ROOKIOHEHUsL KOHMPOLLEPA K
KOMNbiomepy

B cocmag IJIK 6xo0am: +: [I1V (yenmpanvroe npoyeccopuoe ycmpoucmeo)

+: Mooynu pacwiupenus

-: Mooynu conpsiscenus

-: Mooyau namsmu

Ha xaxux nanpsascenusx +:5B

pabomaem suympennuii Mooyav | -: 15 B

numanus 6azosozo onoxka CPU | -: 9 B

22x? +:24 B

Ha 6azo6om 61oxe CPU §7-222 | +: CéemooduooHvle uHOUKamopvl OUCKPEMHBIX 8X0008
PAcnonodceHbl cnedyowue | +: [lepexniouamens pescuma pabomvl KOHMPOLIEPA
opeambl U ynpaeienus  u | -: Knemwvl ucmounuxos numanus

CUCHATUBAYUU: -: Kommynuxayuonnwiii nopm

Ilpu nonoscenuu +: RUN

NepeKoUamelis 8 pexcume -- TERM

" "xomwmponnep pabomaem | -. STOP

8 pedcume GblNOJHEeHUs +: RUN

npPOSPamMMmbl.

IIpu nepesode nepexnouamens | +: STOP

6 nonoocerue " " -: RUN

KOHmMpOJLep npekpawiaem -: TERM

UcCnoJjiHeHue npozpammol u
nepexoc)um 6 cocmosiHue

ocmanosa.
IIpu peoaxkmuposanuu | +: STOP
npuxknaouou  npoepammel  u | -> RUN
3azpysKe ee 6  navamos | -: TERM
KOHmMpOoJLiep ooiceH
Haxo0umuvcsi 8 pexcume

pabomwr " "

Ilpu naxoosrcoenuu -: RUN
nepexiiouamerist 8 NOJ0NCeHUU - STOP

"

" MOJ#CHO NPOCPAMMHBIM +: TERM

nymem yCmauagiueamo
pedcumsl pabomol
KOHmpoiepa.

Juis texkymero kourpoass TK2:
[IpoBepsiemast KOMITETEHIIUS:
[IK-3.2 [IpousBoauT BBIOOP M pacyeTbl OTIENbHBIX DJIEKTPOHHBIX H




MHUKPOIPOLECCOPHBIX YCTPONUCTB MEXATPOHHBIX CUCTEM.
[IK-3.2 OcymiecTBiusieT pacdeT W NPOECKTHPOBAHUE MEXATPOHHBIX U
pPOOOTOTEXHUYECKUX CUCTEM B PAMKAX CO3/aHMS TEXHUYECKOTO MMPOEKTa

KonTpoJbHblIe 3a1aHus 2:

Coznats nporpammy, 00eCreunBaroIlyI0 Bbl1auy cCUrHaia B TeueHuu 80 ¢ mo-ciie
MOCTYIUICHUS YIIPABISIONIECH KOMAH/IbI.

PaspaboTaTh mporpaMmMy Juist yrpaBieHHsI BOPOTaMU Bbe3/1a Ha TEPPUTOPHIO

3aBoja (pUCYHOK 2). BopoTa ynpaBiisitoTCsSl BPYUHYIO.
PucyHok 2 — BHeniHuii BU1 BOPOT
TpeOoBaHuUs K CUCTEME YIIPABICHUS BOPOTAMH:

- BOPOTa OTKPBIBAIOTCS W 3aKPbIBAIOTCS HAXKATHEM HA KHOIKY B MOMEUIEHUU BaXThl.
OOHOBPEMEHHO BaxTe€p MOXET KOHTPOJHMPOBATH pabOTy BOPOT IO CUTHAIbHBIM
namroykam. OZHOBPEMEHHOE Ha)KaTHE KHOMIOK HE U3MEHSIET COCTOSIHUS BOPOT;

- IepeMeIeHUEe BOPOT MOXKET ObITh OCTAHOBJICHO B JII0O0E BpeMs;

- MUTalolldi NOpeaynpexIarolluii CUrHal BKIIOYAETCs 3a 5 C 40 Haydala
NEpPEMEIICHHS BOPOT U OCTAETCS BKIFOUEHHBIM, TOKAa BOPOTA HAXOJATCS B ABUKEHUU
(1o cpabaThIBaHUS TaTYNKA KOHEUHOTO MOJIOKEHUSA);

- MpeloXpaHuTelbHAs IUJIAHKA TapaHTUPYET, YTO MPU 3aKPHITUM BOPOT HUKTO HE
MOJIYYUT TPAaBMY U HMUTO HE OyET 3a)KaTO WUJIU MOBPEXKACHO, MPU cpabaThIBAaHUU €€
KOHTaKTOB 00€CIIEYMBAETCSI OCTAHOBKA JABMKEHUS BOPOT.

Pazpaborate  mporpamMmmy JUIs  YNpaBJICHUs CHUCTEMOW BEHTWISIUUHU LEXa.
Ha3naueHnne BEHTUIISILIMOHHON CHCTEMBI COCTOMT B TOM, YTOOBI 10/1aBaTh
CBEKHMIBO3/1yX B IOMELIECHUE 11€XA U BBITSTUBATH 3aCTOSIBILIMICS BO3/IyX U3
nometenus. TpeboBaHUs K CUCTEME BEHTUIISILMU. B momenieHnn numeercs
BBITSKHOW BEHTHU-JISITOP YU IPUTOYHBIN BEHTUIIATOP CBEKETO BO3yXa (PUCYHOK 3).
O06a BEeHTUIISATOPAKOHTPOIUPYIOTCS TaTYNKOM MOTOKA. B momeniennn HUKor1a He
JIOJKHO BO3HUKATHU30BITOYHOTO JIaBlieHUs. [[pUTOUHBII BEHTUIISTOP AOHKEH
BKJIFOYATHCSI TOJBKO MPUYCIOBUH, YTO JATUUK TOTOKA CUTHAJIM3UPYET O HAJEHKHOMN
paboTe BBHITSHKHONOBEHTHIISITOpA.Eciin mociie KOpoTKOM — 3aJ1€piKKU

BO3JYIIHBI  MOTOK HE PErUCTPUPYETCS, TO CUCTEMA BBIKIIOYAETCS U

BBIJIaETCSl COOOIICHHE O HEHCNpaB-HOCTU. Ecu 0MH U3 BEHTHIATOPOB BBIXOIUT

U3 CTPOS, TO 3aropaeTcs MpeAy-NpexKIaromias JamIa.

Pucynoxk 3 — BHenHuil BUj CUCTEMbI BEHTWISIIIUH LI€Xa.

Pa3zpaboTaTh nmporpammy sl yrpaBi€HHUs YCTAaHOBKOW HENPEPBIBHOTO JIUThS
(pucynok 4). VYcraHoBKa MpEACTABIAET COOOW JIGHTY TpaHCIopTepa C
yCTaHOBJICHHBIMU Ha Hel ¢hopmamu. [Ipu qoctaBke Gopmbl B 30HY pa3inBa B
tedeHue 60 ¢ ocyliecTBiIsIeTCs 3ajIMBKa B (pOpMY pACILIaBIEHHOTO MaTepHaia.
TpeOGoBaHus K cucTeMe yrnpaBlIeHUs yCTAHOBKOM:

- B Ha4aJIe TPAHCIIOPTEPA UMEIOTCA ABE KHONKMU: S1 /it 3amycka U S2 111 OCTaHOBA.
B koHIe TpaHCnopTepa TOXKE€ MMEIOTCS JIBE€ KHOMKHU: S3 i 3amycka u S4 - nis
ocTaHoBa. TpaHcmopTep MOXKHO 3alycKaTh WJIM OCTAHABJIMBATH C JIOOOTO KOHIIA.
JlaHHbIi 00K IpOrpaMMbl ciieayeT opOPMUTH B BUJIE MOAIPOTPAMMBIL;



- MOCTyIjieHHue (pOopMbl

JIAaTYNKOM;

B 30HYy pa3nuBa ¢ukcupyercs (HOTOINEKTPUUECKUM

- Ha BpEMs pasiiiBa TPAHCIIOPTCP OCTaHABJIMBACTCH,

- I[IpH 3aBCPHICHHUU IIPOLECCa pa3jiiBa ABMIKCHUC TPAHCIIOPTEpa NPOAOJIKACTCA OO0

MOCTYIJIEHUS cieayroend Gopmsl;

- IpU OTCYTCTBUHU MOCTYyIUIEHUS (hOpM B 30HY paziuBa 6ojiee 40 ¢ TpaHncnoprep

OCTaHaBJIMBACTCA U BbIAACTCA CUTHAJI TPCBOI'H.

Pucynok 4.

Tecr

Bonpoc

Bapuaﬂmbl omeema

Jlozuueckoe ymHooicenue 6
LAD-npoepamme peanuzyemcs

+: nOCNe008aMeNbHbIM COCOUHEHUEM KOHMAKMOE

- napaiiejibHovim coeounenuem KOHMaKmos

3

4

Jlocuueckoe croorcenue 6 LAD-
npoecpamme peanusyemcs

- HOCNE008AMENbHbIM COCOUHEHUEM KOHMAKMO8

+: napaiieilbHbiM coeouHenuem KOHMaKkmos

3

4

Tpuxnaonasn
(nov3oeamenvckast)
npocpamma 6 Step-7 Modcem
BKIIOYAMb CEOYIOuUe YacmiL:

+: noonpoepammy

+: npoepammy obpabomku npepvieanuii

- Ha4ano npocpammol

- KOHeY npocpammbol

Kaorcoas eviuucnumenvras
yenodka O0JIICHA HAYUHAMBCSL

+.: KoHmakmom

- KamyuKot

-: bokcom

Moowcem nu 3axKonHuumscsa
BBIMUCTUMENbHASL YENOYKA
KoHmaxkmom?

+.: He mooicem

-: Moocem

Jlonyckaemcs au napannenvroe
coeduHenue kamyuiex?

+: Jlonyckaemcs

-: He donyckaemcs

Yem mooicem 3aKOHUUMbCA
BblduUcCiIumelbHasd uenoqka?

- KOHmMaKniom

+: kamywxotl

+: bokcom

Jlonyckaemcesa nu
nocieoosamenvHoe coeourerue
bokcoe?

+: Jlonyckaemcs, eciu onu umerom 6vixo0 ENO

-: He donyckaemcs

Hopmanvno omkpeimeotii
KOHmMaxm umeem 0603HayeHue:

0.1




st tekymiero kourpoass TK3:

[IpoBepsiemasi KOMITETEHITHS:

[1K-3.2 [IpousBOaUT BHIOOP M pacyeTbl OTICIbHBIX DJIEKTPOHHBIX H
MHUKPOTIPOIECCOPHBIX YCTPONCTB MEXAaTPOHHBIX CUCTEM.

[IK-3.2 OcyuiecTBisieT pacdeT M MNPOEKTHUPOBAHHWE MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM B PAMKaX CO3/JaHMS TEXHUYECKOTO MPOEKTA

KonTpoJbHblie 3axanus 3:
Bapuanmot 3a0anuii

Pa3pabGoTtath mnporpamMmy, peagu3yIONlyl0 YCTPONCTBO TMOJCYETa KOJUYECTBA
aBromoOusielt Ha ctosiHke. [IpoxoxkneHne aBToMOOWIeH PUKCUPYETCs IO CUTHAJIaM
ONTHUYECKUX JATYUKOB (BXOJ U BBIXOJ Pa3/I€IbHO).

Ha pucynke 5 mnokazaHa JieHTa TpaHCOOPTEPA, KOTOpAsh OCHAIIECHA JBYMS
dotosnexkrpuueckumu garaukamu (PEB1 u PEB2), cnpoektupoBaHHBIMU st
ONPENECIICHHS HAIIPABJIEHUs, B KOTOPOM IEPEMENIAETCs MaKeT Ha JieHTe. Kax il u3
dboTogaTINKOB pabOTAET KaK HOPMAITHHO OTKPHITHIN KOHTAKT.

Pucynok 5 — Cxema Tpancnoprepa

PazpabGortats mnporpaMmy, peamu3yIOIIyl0 YCTPOMCTBO TIOJICYETA KOJIUYECTBA
aBromoOusel Ha ctosiHke. [Ipoxoknenne aBTOMOOWIEH PUKCUPYETCsl IO CUTHAJIaM
ONTUYECKUX JAaTYMKOB, PACIOJIOKEHHBIX Yy BBE3AHBIX BOPOT HAa HEKOTOPOM
paccrosiun. Hampapiienue JBHXKEHUSI aBTOMOOWIISI ONMPEACNSIETCS O4YEpPEIHOCTHIO
MOsIBJICHUS! (J)POHTOB CUTHAJIOB HA BBIXO/IaX JATYUKOB.

Pazpabortats mporpaMmmy, peain3yrolly YCTPOHCTBO MOJCYETa KOTUYECTBA
JeTaned, Tpomeammx o0pabOTKy Ha JBYyX pa3MYHbIX padouuX MecTax.
[Ipoxoxaenue dukcupyercs onTudeckumu aaruyukamu. OOecrneuuTh XpaHEHUue
JAHHBIX JTa)K€ MPU BBIKIIOYEHUH MMUTaHUS 10 TOJydeHus: KomaH bl « OOHYyJIEHUEY.

Cooeporcanue omuéma

1 Lens 3aHsTHS.

2 YcioBue 3a1ayn.

3 Koz pa3zpaOoTaHHBIX TPOTPaMM.

4 TabynLbl OTHOCUTEIBLHON aipecaliiy AJ1s KaKI0M porpaMMmal.
5 BwiBoiBI 110 paboTe.

Koumponwvnwie 6onpocot

1 [lns1 uero npeiHa3HaYEHbl CYUETYUKA?

2 KakoB aJIrOPUTM UCNOJIb30BAHUS CYETUNKA?



3 Kakue Tunbl CYETYMKOB CYIIECTBYIOT U KAKOBBI OCOOCHHOCTH MX UCIIOIb30BaAHUS?
4 Kak coxpaHUTb JaHHbIE B CUETUMKE MPU BhIKIIOUEeHUH nuTanus ¢ [TJIK?

Tect
Bonpoc Bapuanmosr omeema

Ckonvko ceemeHmos 6 -6
cemuceemenmHom unoukamope? | +:7

-8

-9
Kaxoe uucno omobpasumcsa na | - 0
cemuceeMeHmHoM uHoukamope, | +: Huue2o
ecau no 6xo0y IN uncmpyxyuu -1
MOV _B 6yoem 3anucano uucno | -:2
16#00?
Buixoowvr konmponnepa S7-200 +: Oxx
npu NPOZPAMMUPOBAHUY - Ixx
nPUHAMo 0603HaAYAMb +: OBx

Ymo obosnauaem onucanue
svixooa cumeonamu OBx

+: Hcnonv3yemcs 861x00bl MOOYIS pACUUPEHUSL C NOPAOKOBbIM
HOMEPOM «X)»

-: Ilpoepamma ocmanasnusaem ceoio pabomy

Tecr

Bonpoc

BapuaHm bl omeenma

st weeo 6 mooenu
«Kanvxynamopy ucnonv3yromes
cuemuuxu?

+: {1 noocuema 08yXKpamuo2o Hajicamusi 0OHOU U Mot dice Yyu@pol

-2 /1 CLOdHCEHUSL 08YX YUDD

C nomowb1o KaKou UHCMpPYKYuU
6 mMooenu «Kanvkynsimopy
MOJICHO OMOOpa3Ums Ha
UHOUKAMOPE 3HAKC+» «-», «=»

+: Mov B

- Seg

Yeacanue akmuenocmu

Jlamenmmulii nepuoo

Bmopoti Y4acmox
KUHemuyecKoul Kpueoi
OMHOCUMENLHO2O BO3PACHAHUSL
Konuyecmsa uoeti

xapaxkmepusyem

Maxkcumanvnyio ckopocms HAKONAEHUsL uoel

Buipasnusanue

Yeacanue akxmusnocmu

Jlamenmmuulii nepuoo




Jst mpoMexyTOYHOM aTTeCTALUM:

Bomnpocsi k nexkunn 1
1. Uem oTiuuaroTCs IUCKPETHBIE COOOLIEHUS OT HenpepbiBHBIX? [IpuBeauTe
IPUMEDBL.
2. Kakne 1Ba BHJa KBAaHTOBAHMSA OCYIIECTBISIFOTCS IIPU IPEICTaBICHUU
uHpopManuu B iudpoBoit popme?
3. Ha kakue Kjacchl AENSATCS MUKPOIPOLECCOPHbIE cucTeMbl 1 OBM 10 crenenun
YHUBEPCAIBHOCTU?
4. KakoBbl XapakTepHble 0OCOOCHHOCTH YHUBEPCAIbHBIX U CIEIIUATU3UPOBAHHBIX
OBM? IIpuBeaure npuMepsl.
5. Ha kakwue Knacchl JeIATCs MUKPOIIPOLECCOPHbIE cucTeMbl 1 DBM 110 cTrenenu
YHUBEPCAIBHOCTH?
6. KakoBbl xapakTepHble 0COOEHHOCTH YHUBEPCAIBHBIX U CIIELUATU3UPOBAHHBIX
OBM? [IpuBeaure npuMepsl.
7. Uro takoe mukpormnporeccop? Kakue ocHOBHbIE (hyHKIIMOHATBHBIE OJIOKU
BXOJSAT B cOCTaB MUKpompoiieccopa? KakoBo ux HazHaueHue?
8. K 4yemy cBOOMTCS BBINOJHEHWE MAIIMHHOIO LUKJIA MHUKporporeccopa? Uem
Pa3IUYaroTCs MaIIMHHBIE [IUKIIBI MEXKIY CO00i?
9. lns 4ero ucnoJib3yercs CUCTeMa opraHu3aluu npepbiBanuii? Kakum oopazom
peanu3yercsi HpPUOPUTET MPEPHIBAHUI?
1.
Bomnpocs! k nekuyu 2
1. Kakue nmpeumMyniecTsa JaeT UCHOJb30BAHUE MUKPONPOLIECCOPHBIX CPEACTB B
CUCTEMAX YIIPABIICHHUS?
2. YTOo NOHUMAIOT IO UEPAPXUUECKUM NPUHIIUIIOM nocTpoeHus CY?

Bomnpocs! k nekunm 3

1. Kakue npeumyiiecTBa 1aeT UCIOIb30BAHNE MUKPOIIPOLIECCOPHBIX CPEJICTB
B cucTeMax ynpasieHus OTY?
2. YTo NOHUMAIOT MOJI UEPAPXUUYECKUM MPUHIIUIIOM OCTPOCHHUS CUCTEM
YIPABJICHHUS?
3.
Borpock! k nekimu 4
l.Korma  xommbloTep  HauyMHAeT  LUKI  oOMeHa 1o  uHTEepdeicy
Centronics?
A) NpU HaTUYKMH KOJ1a, TpeOYIOIIEero nepeaadu
b) mnpu rotoBHOCTH IpUHTEpa
B) cpa3y nocne okoHUaHUs MPEABITYIIETO KA OOMeHa
[') npu noctyrsieHUu 3ampoca OT IPUHTEPa



2. Kaxk nmpuemnuk curtaina RS-232C npunumaer OUTHI JaHHBIX?
D no ¢poHTy cneuuaribHOr0 CTPOOUPYIOUIErO CUTHaja
D mo ypoBHIO cHenuagbHOrO CTPOOUPYIOIIETO CHUTHaja
D B MOMEHT MOCTYILUIEHUS] CTAPTOBOTO OUTA
O C BPEMEHHOU NMPUBS3KOW K CTOIOBOMY OHUTY
D  uyepes paBHBIC TPOMEXKYTKH BPEMEHHU, HAUUHAS OT CTAPTOBOTO OHTA

3. BriOepute HeBepHOE YTBEpKICHUE:

PCI — OpicTponeiicTByOIIAs IIMHA

PCI — HeMyJnbTUILUIEKCUPOBAHHAS IIMHA

Ha muHe PCI BO3MOXXeH CUHXpOHHBIN U aCHHXPOHHBIN OOMEH
Ha mmHe PCI npenycMmoTpena aBTokoHpUTyparus
Koau4ecTBO cinoToB muHbl PCI Mano

wlwwwil-

Bonpocs! k nexkimu 5
Korma xomnberorep HaunHaeT Uk oOMeHa o utepdeiicy Centronics?
D 1pu HanMuuuM Koaa, TpeOYIOIIEro nepeiayu
D 1npu roroBHOCTH mpUHTEpa
D cpa3y nocine oKOHYaHMS IPEIbIAYLIErO IUKIa OOMEHa
O IpHU NOCTYIUIEHUH 3ampoca OT IPUHTEPA
2. Kaxk npuemuuxk curaja RS-232C npunumaert OMTHI JAHHBIX?
D no ¢ppoHTy crienuanbHOTo CTPOOUPYIOIIETO CUTHATIA
D 1o ypoBHIO crieluaibHOr0 CTpOOUPYIOIIEro CUrHajia
D B MOMEHT IOCTYIUICHHUS CTapTOBOTO OuTa
C BPEMEHHOU MPUBS3KOM K CTOTIOBOMY OHUTY
yepe3 paBHbIC MPOMEXKYTKH BPEMEHU, HAUMHAsI OT CTapTOBOrO OMTa
BriOepure HeBepHOEe yTBep:KICHHUE:
PCI — ObicTpoaeiicTByOIIAs ITUHA
PCI — HeMyJnbTUILUIEKCUPOBAHHAS IIMHA
Ha mmHe PCI BO3MOXEH CUHXPOHHBIN U aCHHXPOHHBII 0OMEH
Ha mmHe PCI npenycMoTpeHa aBTOKOHPUTyparus
Koam4ecTBO ciaoToB muHbl PCI Mano

vlvlvwil-E vl

Bomnpocs! k nexkuuu 6

[TosicnuTe Ha3HaYeHHE OapbEPOB UCKPO3AIUTHI.

HazoBute  OCHOBHBIE  (YHKIMH U  XapaKTEPUCTUKU  HOPMHUPYIOIIUX
npeobpazosareneit (HIT).

3. IloscuuTe Ha3HayeHWE, NMPUHLMN ACHUCTBUS U XapPaKTEPUCTHKU YCTPOWCTB
rajJbBaHUYECKOIO PA3JICIICHUS LIETIEH.

N =



PN

NS

10.
11.

B yem 3akmouaercs 3amuTa LENM OT pa3pbiBa IMpU  PaCIpereseHUU
YHUDUIIMPOBAHHBIX TOKOBBIX CUTHAJIOB?

[TosicuuTe 3amUTy OT Apede3ra KOHTAKTOB JUCKPETHBIX JaTUHUKOB.

Kaxkue BbI 3HaeTE CIOCOOBI COEAMHEHHS aHATIOTOBBIX AaT4ukoB ¢ MIIC?
HazoBure ycTpolicTBa coriiacoBaHus JaTYMKOB C KOHTPOJLIEPAMHU.

Haiite knaccudukaiuio aHamoro-upoBeix mnpeodpaszoBareneit (ALl u
OTUIIUTE UX MPUHIUI PaOOTHI.

Hapucyiite cxemy nudpoananorosoro npeodpazonareins (LIAIl) u noscaute
ero pabory.

Hapucyiite cxeMy BBojia aHainoroBsix curiaioB B MIICY.

Hapucyiite cxemy BbeiBoga curHaioB ¢ MIICY Ha uWCHOSHUTENBbHBIE
YCTPOMCTBA.

Bonpocs! k nekiyn 7

1.

Kakue GyHKIMM BBITIONMHSAIOT YyCTpoWcTBAa CB3M YOBM ¢  oObekToM
ynpasienns (YCO)? U3 kakux anementoB coctoar Y CO (ycTpoiicTtBa coopa
U BbI1aun nHdopmarmm)?

Kakumu qocToMHCTBaMHM M HEJOCTATKaMU 00JIaIal0T yPaBHOBEIIUBAIOIINE U
UHTETrpUpYIOIIUe aHajgoro-nudpossie npeodpazosarenu (ALIT)?

Kakue mokazarenn HEOOXOAMMO, TPEXKIE BCETro, YYUTHIBATH IMPHU BBHIOOpE
MUKPOIIPOLECCOPHBIX CPeACTB yrpaBieHus DTY?

Bomnpock! k ek 8

1.

2.

Ha3oBute OCHOBHBIE KpHUTEpUM  ONTUMAJIBHOCTM  3aMKHYTBIX  CHCTEM
YIPABJICHUS.

B 4yem 3aKir04aroTcs TUIOBBIE AITOPUTMBI YIIPABJIEHUS aHAJIOTOBBIX CUCTEM ?
HazoBute ocHOBHbIE cBOMcTBa HU(DPOBBIX cucTeM ympasieHus. [loctpoiite
CTpyKTypsI nudposoii CY.

[TonnpoOyiiTe BbIBECTH NEPEAATOUHYIO (PYHKIIHIO PEKYPCUBHOTO IU(PPOBOTO

¢bunbTpa.

. IloBTOpHWTE BBIBOJ MMIYJHCHON XapaKTEPUCTHUKH PEKYPCUBHOTO IU(DPOBOTO

duipTpa.

YeM 0TIIMYAOTCS IKCTPAIIOJIATOPBI HYJIEBOIO U IepBoro nopsaka aist LAII?
N3 kakuX OCHOBHBIX YacTel COCTOUT PA3HOCTHOE ypaBHEHHE U(PPOBOTO
[T /I-perynsitopa?

Bomnpocs! k nekimu 9

1.
2.

3.

Kak opranuzosan pa6ouuit nuk:i [TJIK? Hazosute Bunb mukios [TJIK.

HazoBute cocraBHble uyacTu nporpamMmHoro ooecrneuenus IIJIK u BUJIBI
IPOrpaMMHOT0 00€CTICUEHUSI.
B gem 3axirogaeTcs pazHULA MEXIY PEIECHHO-KOHTAKTHOM U IPOTPaMMHOM

peanu3anusaMu JJOTUYECKUX (PyHKITHI?



Bonpocs! k nekipm 10
1. Kak opranuzoan padouwnii uuki [IJIK? Hazoute Buab nukios [JIK.

2. HazoBute cocraBHble yacTu nporpaMmmuHoro obecrneuenus [IJIK u  Bubl
MPOrpaMMHOTO 00ECTICUEHUSI.

3. B uem 3axitoyaeTcst pa3HUIa MEXAY PEJIEMHO-KOHTAKTHOM U IPOTPaMMHON
peanu3anusaMu JJOTUIeCKUX (DyHKITH?

Bonpock! k nekimu 11
1. HazoBute cpeacTBa mporpaMMHON peaan3aluy JIOTHIeCKUX (QyHKITUH.

2. B ueM 3akmiouaercss CyHIHOCTh TaOJMYHOTO MeETOAA OIKMCAHUS IIaroB
TEXHOJIOTMYECKOTO Tporecca’?

B uem 3akitouaeTcsi CyniHOCTh BPEMEHHBIX Juarpamm?

B uem 3akirouaercsi CyniHOCTb IIArOBbIX IUarpaMm?

OOBsICHUTE, KaK COCTABJISIFOTCS ITOTOKOBBIE 0JIOK CXEMBI.

Urto nzobpaxaercs Ha rpadax nepexoioB?

AN

Bonpock! k nekimu 12
1. B 4em 3akiirouaeTcsi CylIHOCTb MOCJIEI0BATEIIbHOCTHOTO aBTOMATa?

2. B uem 3akiovaercs CYHIHOCTh TaOIWYHOTO METOJa ONHCAHUSA IIaroB
TEXHOJIOTUYECKOI'0 MpOoIliecca PEryJIUpOBaHMsS YPOBHS paboydeil *KUIKOCTH B
pe3epByape B OTPaHUYEHHBIX HUKHEM U BEPXHEM Npenernax”?

3. B ueM 3akiro4aeTcsi CynHOCTb TaOJIMIl BEIXOJI0B U IEPEXO0I0B?

4. B ywem 3akioydaeTcss  CyIIHOCTh  JIOTHYECKOW  (OPMYINIBI  CHUCTEMBI
PEryJIupoBaHUs B IU3BIOHKTUBHOM (opme?

5. Kak cocraBisieTcs pelieiiHasi cxema peryaIupoBaHHus?

6. Kak cocraBisieTcsi 06CKOHTaKTHAs CXeMa PEryJIMPOBaHUS?

Bomnpocs! k nekupm 13
1. JlakiTe onpeneneHrue anropuTMUYECKOTO OMUCAHUS U TPOLEYPHOM MOIEIIH.

2 CyuiHocTh CIOBECHOM, rpadMyecKol, CTPYKTYpPHOH U ONEpaTOpHON (POpMBbI
3aMKuCH arOPUTMOB.

1. CymHOCTb aJIrOpuTMOB KOHTpPOJIA (QIropuTMbpl cOOpa U I[EPBUYHOU
00paboTku uHGOPMAIUN).

2. CyuiHOCTb aITOPUTMOB IMATHOCTUYECKOTO KOHTPOJIS.

3. CyImHOCTb AITOPUTMOB CTJIaKUBaHUS TAHHBIX.

Bomnpocs! k nekuyu 14
1. CymHocTb anropuTMa npoueaypHOi MOJIENIH IpoLiecca yIpaBICHUS.

2. CyuHocTb anroputMa GopMUPOBaHUS YIIPABIISIIOLIETO BO3IEHCTBUS.
3. Kakue ¢pyukiuu B ACY TII BRIMOTHAIOT NpOrpaMMaTopbi?



4. KakoBbl ()YyHKIIMM MUKPOKOHTPOJUIEpA B CXEME CHCTEMbl PETyJIUPOBAHUS
CKOPOCTH DJIEKTPOJBUTATENS?

5. Kak yuuTbiBaeTcs 3ana3asiBanue B cxeme peryauposanus ACY TII?

6. B uewm 3akmtouaercs anantauus B CY ¢ MUKPOIBM?

7. TlpuBeauTe mpuMep UCIOIB30BAHUS MUKPOKOHTPOJLIEPA IJIs PEryJIMPOBAHUS
ckopoctu /1.

Bomnpocs! k nekupm 15
l. Omumure HAa MpUMEpe MHUKPOIPOLIECCOPHOW CUCTEMBI yIPAaBIEHUS TUIOBBIE

¢ynkuuu MII-cucrem, CTpyKTypy MHKPOIIPOLIECCOPHOI CUCTEMBI, HA3HAYEHUE
IIOPTOB U UX ajpeca, pacnpeneneHue paspsnos nopra KE.

2. OOs3arenpHbple 1Iard ajJropuTMa BpeMEHHOM 3ajepkku. Kak mnoacuuTaTh
KOJIMYECTBO TAKTOB IIPOTPaMMBbl BPEMEHHOU 3a1CPKKH?

3. OGs3arenbHblE CTYNEHH 0JIOK-CXEMBI aJITOpUTMa BBOIA 1aHHBIX uepe3 AL

4. OOs3aTenpHble CTyNEHH OJOK-CXEMbl alrOpuTMa BBOJA JIaHHBIX MO CHUTHAITY

AIIL
5. Onummure npocTenuIyto cxemy nporpammuo-anmnapataoro AL

3aaHus ¥ BONIPOCHI K J1a00pPaTOPHBIM padoTam

JlaGopaTopHasi pabora Nel
IporpammupoBanue IIJIK SIMATIC S7-200

3ananue Ha J1a0opaTOPHYIO padoTy

TpeOyeTcsi BBINOJHUTH MOAKIIOYEHUE KHOIOK, JATYMKOB, MCIOJHUTEIbHBIX
MEXaHU3MOB K KOHTPOJJIEPY, a Takxke paszpadoraTh W 3anucath B mamsaTh [IJIK
MPOCTENIINE TPOrPaMMBbl YIIPABIEHHUS COTJIACHO NPUBEIECHHOMY HUXKE IIJIaHY .

1. Peanu3oBaTh mnporpammy MpoBepku Jorudeckux cxem «My», «UJIN» c
WCIIOJIb30BAHMEM JIBYX KHOINOK. B cilydae €OUHMYHOTO COCTOSIHHUSI IO KHA
3aroparbcs Jiamna. HMcrnons3oBare mnanens ¢ IIJIK u ¢ 7-cerMeHTHBIM
UHIUKATOPOM.

2. Peanu3oBaTh MporpamMmy BKIFOUCHUS M OTKIIOUCHHS 00beKkTa yrpaiieaus (OY) ¢

nomoibio kHonok [TYCK u CTOIL. IIpenycMoTpeTs aBTOMaTHYECKOE



orkmouenne OV npu cpabarbiBanuu natyuka. Mcnonb3oBats nanens ¢ [UIK u ¢
JINOTOM.

PeanuzoBate mporpammy otkiroueHuss OY ¢ ucnonp3oBaHueM Ttanmepa. [Ipu
Hakatun kHonku IIYCK namma pomkHa ropetb S5 CEKyHI, MOCJIE 4Yero
OTKJTFOUHUTHCH.

Conep:xanue oT4éTa

Otuér Ha nabopaTopHyIO pabOTy MOKEH COAEpKaTh: TUTYJIbHBIA JIUCT,
1es paboThl, 3a/1aHus Ha paboTy, KpaTKHd TEOPETUIECKU 0030p, HEOOXOAMMBII
JUTSI BBITIOJTHEHUST PAaOOThI, TaOJMUIIBI BXOJOB M BBIXOJIOB, JUCTHHT TPOTPaMM C

MOSICHEHUEM UX Pa0OThI, BBIBOJIBI TIO MIPOJIETIaHHOM padoTe.

KonTpoJibHBIE BONIPOCHI

Hasnauenue u o6nacte npumenenus: cuctembl SIMATIC S7-200.

Onunmure ycTporucTBO U KOHCTpYKTUBHOE HcnosiHeHue [1JIK S7-200.

Kakue s3pIkM mpOrpaMMHpPOBAHUSL UCIIOJIB3YIOTCS — MPU HAIMCAHUM MPOTPAMM
st [TJIK?

B uém yno6ctBo si3pika LAD?

N3 kakux yacTel COCTOUT MPUKIagHas mporpamma?

Ilepeuncnure OCHOBHBIE OdyieMeHTHl si3bika LAD wu mnpaBuna co3jgaHus
BBIYMCIIUTENBHBIX LIETIOYEK.

Kakumu cmocobamMu MOXKHO peajiu30BaTh BKJIIOYEHHE M aBTOMATHYECKOE
OTKJIIOUeHHE 00beKTa yrnpapiieHus? B 4ém ux cxoJacTBo U oTianuue?

Kak nocunTaTh ycTaBKy BpeMeHH Jyis Taiimepa. Ha uto Biausier Homep taiimepa?

JlaGopaTopHasi padora Ne2

Peanu3zanust 7-cerMeHTHOM MHAUKAIMHU C MMOACYETOM KOJIHYECTBA HAKATHI

3aganne Ha 1a00paTOPHYIO padoTy



Tpe6yeTc;I BBIITIOJIHUTDG ITOAKIIOYCHHUC KHOIIOK U 7-CErMEHTHOTO HHAUKATOpA K

KOHTpOJUIEPY, a Takxke pa3pabortaTh M 3anucate B namsaTe [IJIK ymnpasisrontyro

nporpamMmy, paboTaroIIyI0 MO CIEAYIOUIEMY allTOPUTMY.

1.

W

N o ok

IIpy HaxkaTum Ha KHOIKY «l» Ha 7-CerMEHTHOM WHIMKATOPE JOJDKHA
BBICBETUTbCA IMpa | U NMpOAOIKATH CBETHTHCS O TEX MOp, MOKa He Oyner
Ha)kaTa Jpyras KHOIKA. AHAJIOTHYHO C KHONIKOU «2» 1 «3». IIpn o1HOBpeMEHHOM
Ha)KaTUH HECKOJIBKMX KHOIIOK CUCTEMA HE OJKHA HUKAK PEArupoBaTh.

IIpn 8-KpaTHOM Ha)XKaTMM KHONKH «3» Ha HMHIMKATOPE IOJDKHA BBICBETUTHCS
udpa 8.

ITpu Haxxatum kHOnkH «COpOC» Ha MHAMKATOPE HE JOJDKEH CBETUTHCS HU OJUH
CErMEHT.

Conep:xanue oT4éTa

Otuét Ha TabOpPaTOPHYIO pabOTy MOJDKEH COACpIKATh: IeNu paboThl, 3adaHUs Ha
paboTy, KpaTKHl TEOPETUICCKUI 0030p, HEOOXOIUMBIH JIJIS BBIMTOJIHEHUS PaOOTHI,
TAOJIMIy BXOJIOB M BBIXOJIOB, JINCTUHT TIPOTPAMMBI C TOSCHEHHEM €€ PalbOoThI,

BBIBOJIBI TIO MPOJICNIAHHOM padoTe.

KonTpoJibHBIE BOIPOCHI

Kakune nHCTpyKUMH 7-CETMEHTHON MHANKALIMY Bbl U3YUHIINA?

B 4ém 0co0eHHOCTH TPUMEHEHHUS STUX UHCTPYKIIHI?

Pacckaxure 10CIenoBaTeNbHOCT JEUCTBUM TMPU  TMOJYYEHUM KOJa JUIA
IIPOU3BOJIBHOI'O CHMBOJIA.

Kak paGoTaetr cymmupyromuii c4éTauk?

KakoMy cumBoTy OyieT cooTBETCTBOBATh KO 16#397?

[To kakoMy BXx0/y cOpachIBaeTCsl CUETUUK?

B03MOHO 11 TPUCBOUTH CUETYUKY HOMED 2567



JlabopaTtopnas padora Ne3

Mogaeas «KanbKyasTop»

3ananue Ha 1abopaToOpHYIO padoTy

Tpebyercst pa3paboTarh alroputM U padouyr mnporpammy «KanbKyasTopy,
paboTa KOTOpOM aHamOrM4yHa OOBIYHOMY KalbKyJIsATOpY. [Ipm 3TOM Hcmonb3yroTcs
Tpu tudpsl (1, 2, 3) 1 onepauu ciIoXeHUs WK BbluuTaHus. [lpu HaxkaTum nepBoii
mudpbl, KHOMKK ONEpalud H BTOPOW LU(PBI Ha HWHIAUKATOPE BBICBEUMBAETCS
NOJyuyuBIIEHCS pe3ynbTaT. Tak Kak HCHojib3yeMmble LU(PB OJHO3HAYHBIE, TO
pe3ynbTaT HEOOXOJMMO BBICBEUMBATH Cpa3zy IIOCJIE HaXaTusi BTOPOM LHUQPBHIL.
HeoOxomumo mpenycMOTpeTh KHOMKY cOpoca, IpU HakaTUM Ha KOTOPYIO

OCYHICCTBIIAACTCA C6pOC BBCICHHBIX HI/I(I)p H OYMCTKA MHAWKATOPA.

KOHTpOJ]LHbIe BOIIPOCHI

8. Kakue nHCTpyKUMH 7-CErMEHTHON UHANKALIMY Bbl U3YUYHIINA?
9. B 1ém 0coGeHHOCTH TPUMEHEHHS STUX UHCTPYKITHMA?
10. Pacckaxkure mnoOCIEAOBATENIBHOCT JACUCTBUM IPU TMOJYYEHHHM KOAA IS
MIPOU3BOJILHOTO CUMBOJIA.
11. Kak paboTtaer CcyMMUpPYIOIIUA CUETUNK?
12. Kakomy cuMmBOITy OYyJIeT COOTBETCTBOBAThH KO/ 16#39?
13.  Ilo kakoMy BXOjy cOpachIBaeTCsi CUETUMK?
14.  Bo03MOXHO JI1 IPUCBOUTH CYETUUKY HOMED 2567
JlaGoparopuasi padora Ne3

Mopeas «KanbkyasaTop»

3ananue Ha JadopaTopHYIO padoTy



Tpebyercs paspaborarh anroput™ Hu padbouyro mnporpamMmy «Kampkymnstopy,
paboTa KOTOpOH aHanormyHa OObIYHOMY KaibKynsaTtopy. Ilpu sTom ucmonb3yercs
tpu 1ugpsl (1,2,3) u onepauuu cnoxeHuss U BblunTaHus. [lpum HakaTum nepBoit
nudpel, KHONKUA OMNEpalud W BTOPOW LU(PPBI HAa MHIUKATOPE BBICBEUMBAETCS
NOJyuuBIIEHCs pe3ynbTaT. Tak Kak HCHOdb3yeMble LU(PH OJHO3HAYHBIE, TO
pe3ynbTaT HEOOXOJMMO BBICBEUMBATH Cpa3dy IIOCJIE HaXaTusi BTOPOM LHUQPBHIL.
HeoOxoaumo mnpenycMOTpeTh KHOIKY cOpoca, MpU HaXXaTUd Ha KOTOPYIO
OCyIIECTBIsIETCST cOpoc BBEAEHHBIX Lupp u oToOpaxkeHue 1udppsl «0» Ha
UHAUKATOPE.

Conep:xanue oT4éTa

OtuéT Ha nmabopaTopHy0 pabOTy JOJKEH COJEpXkKaTh: LEAN paboThl, 3aAaHus
Ha paboTy, KpaTKuil TeOpeTHUECKU 0030p, HEOOXOAUMBIN IS BBHITTOJIHEHUST PaOOTHI,
TaOJMIy BXOJOB M BBIXOAOB, JIUCTUHT TPOTPAMMBI C IOSCHEHHEM e€¢ paboThI,

BBIBOJIBI 110 MPOJICIIAHHOM padoTe.

KonTpoJibHBIE BONIPOCHI

1. Kakue cerMeHThl MaMsITH HEOOXOJUMO HCIIONB30BaTh IS PEIICHUS
ITIOCTaBJICHHOMH 3aja4un’?

2. BO3MOXXHO 1M, peIIuTh JaHHYIO 3a7ady, UCIOIb3ys MEHbIIEE YHUCIO0 CETMEHTOB
nmamMsaTu?

3. Kakyro unctpykuuto SEG unu MOV yno6Hee ucnoias30BaTh AJ1s1 BEIBOAA UG Ha
7-cerMeHTHBIN uHAMKaTop? Ilouemy?

4. JIng 4ero B JaHHOM mporpamMmme HeoOXOIUMO MCIOIh30BaTh CYMMUPYIOIIUN
cuetunk CTU?

5. 3auem HeoOXxoaMMa TalIKIIA CHMBOJIOB, BE/Ib IIporpaMMa OyeT padoTarh u 0e3 Hee?

6. Kaxoit kox HeoOxoaumo 3aaaTh A HHCTpYKuu MOV B, uto0b1 0TOOpa3uTh Ha

HHAUKATOPC 3HAK MHUHYC «»?



JlaGopaTopHasi padoTa Ned

Perynsitop ypoBHs1 padoueii ;KHAKOCTH B pe3epByape

3ananue Ha 1a00paTOPHYIO padoTy

TpeOyetrcst pazpaboTarh alropuTMbl U paboure MPOrpaMMbl JIS Pa3TUUYHBIX
PEXKUMOB PabOThI «PETYJIATOPA YPOBHS pabouel KUJIKOCTU B pe3epByapey.

BAPUAHT 1. EMKOCTE JOKHA HAIIOJIHATHCSA BOJIOW ITOC/IE HAXKaTHUS KHOIIKU
«Ilyck HamoJiHEHWE» U OTKIIOYAThCS IO JOCTHXKEHUHM >KUIAKOCTBIO BEPXHETO
nonoxkeHusi. [Ipu nHaxkatuu kHonku «IIYCK ciauB» JOJDKEH BKIIOYUTHCS CIMBHOU
HAcCOC M OTKIIOUHUTBCA — MO JOCTHKEHHUM KHUJIKOCTbIO HIKHEro ypoBHsS. Takxke
HeoOxoauMo mpeaycMoTpeTh KHOmKy «CTOID», ocraHaBmMBaronryro Mporecc Kak
HAIlOJIHEHUS, TaK U CJIUBA.

BAPUAHT 2. Ucnonw3yss nepexirodaTellb «BbIOOpa YPOBHS >KHIKOCTHY,
peanu3oBaTh MPOrpamMMy HAIMOJHEHHUS U CJIMBA BOJIBI J10 3agaHHOro ypoBHs (0, Y2, 1).
B cnydae BbiBeneHUs MEepeKIIOYATENsT U3 pabOTHl JOJKHA BBIMOIHATHCS MPOTrpaMMa
BapuaHTa 1. BBIMOTHWUTH MHAMKAIMIO KHOMOK M TEKYIIEro YPOBHS KUIKOCTH Ha
MaHeNy yIpaBICHUS.

BAPUAHT 3. Pa3zpaboTaTh 1 IpOBEpPUTH NMPOrpamMMy 3aJ€P>KKU OTKIIIOUEHUS
KJIallaHa ¥ Hacoca Ha 5 CEeKyHJA Ui TPEIOTBpAIICHHs JIOKHBIX CpadaThIBAaHUN

JATYMKOB YPOBHS M3-3a BOJIHCHHSI )KUJIKOCTH HA TIOBEPXHOCTH.
Conep:xanue oT4éTa
OTtuét Ha nmabopaTopHy0 pabOTy JOJKEH COJEpXKaTh: IEIU paboThl, 3aAaHus
Ha paboTy, KpaTKUi TEOPETHUECKUI 0030p, HEOOXOAUMBI JIJIsl BHITTOJIHEHUS pa0OTHI,
CTPYKTYPHYIO CXEMY PETYJISITOpa, TAOIHITY BXOJOB U BBIXOOB, JIUCTHHT IPOTPAMMBbI

C TIOsSICHEHHUEM €€ pabOoThl, BEIBOJIBI 110 MPOJICTIaHHOM padoTe.

KOHTpOJIl)HLIe BOIIPOCHI



1. J1y1st 9ero npegHa3HaueH peryJisaTop ypOBHS KUAKOCTU?

2. Kakwue BbixoaHbIe miepemerHbie OyayT mprucBoenbl [TJIK? Tlouemy?
3. Kak M0>kHO Oprann30BaTh HHIUKAILMIO YPOBHS )KUAKOCTH B pe3epByape?
4. Kakum 00pa3oM mporcXoAuT aBTOMAaTUYECKOE OTKIIOYEHUE UCTIOTHUTEIBHBIX

OPTraHOB I10 JOCTHKEHUN KPUTUYECKUX YPOBHEN?

KOHTPOJIbHbIE 3SAAAHUA NO ANCUUNNTUHE MNCY B MEXATPOHUKE U
POBOTOTEXHUKE

KonmponweHoe 3a0aHue 1

BapuaHmel 3a0aHuli

1. Co3nmath mporpaMmy, peaanu3yoIyro alfOPUTM PabOThI CXEMBI, TOKa3aHHOM Ha
pucyHke 3.1, ¥ ypaBJsIIOIyO0 OCBEILICHUEM B PyYHOM PEKHUME.

Pucynok 3.1 — Cxema ocBeleHus

2. Y BXOZIOB B JUIMHHBIN NPOXOJHOW KOPUIOP yCTAaHOBJIEHBI BeIKItoUarenu Bl u B2,
oOecrieunBaIIMe BKIIOUYEHHE ocBeleHuss kopuaopa (namma JI1). CocraBuTh
ynpasisonyo nporpamm st [IJIK S7-300, nmporpamma pomxkHa oOecrnieurBaTh
HE3aBUCHMOE OT COCTOSIHMS BBIKJIIOYATENICd BKJIFOYEHHWE W BBIKIIOUECHHE CBETA C
JH000TO BBIKITIOYATEIS

3.Pa3paboraTes mporpamMmy ympaBlIeHHS HACOCOM IMojauyd Boabl B Oak. B Oake
YCTAHOBJICHBI JATUMKW HWIXKHETO M BepXHero ypoBHeu. [Iporpamma poikHa
obecrnieunBaTh aBTOMATUYECKOE MOJIJIEPKAHUE YPOBHS BOJIbI B 0aKe MEXIY HMXKHUM
U BEPXHUM YPOBHSIMHU.

4. Pa3zpaboTaTh nporpaMMmy yHpaBJICHHs JEHTOW TpaHCHOPTEpa (pUCyHOK 3.2),
KOTOpasi MOXET MPUBOJIUTHCA B IBUJKEHHUE C TOMOILBIO 3JIEKTpoABUraress. B Hauane
TpaHCIOpTEpPa UMEIOTCS 1B€ KHONKU: S1 171s 3amycka u S2 1is octaHoBa. B koHI1e
TpaHCIOpTEpPa TOKE MMEIOTCS ABE KHONKU: S3 A 3amycka U S4 JUisl OCTaHOBA.
TpancnopTép MOKHO 3amycKaTh UM OCTaHABJIMBATh C JIFOOOTr0 KOHIA. Takxke aat-
YUK S5 OCTaHABIMBAET TPAHCIIOPTEP, KOT 1A IPEAMET, HAXOASIINKCS HA JIEHTE,
JOCTUTaeT KOHLA.

Cooepirrcanue omuéma

1 [enb mpakTUYECKOTO 3aHATHS.

2 YcnoBue penraemMon 3a/1auu.



3 Pe3ynbTaThl pelieHust 3a1a4u.

4 BreiBoJ 110 paboTe.

Koumponwnwie 6onpocoi

1 ITepeuncnure ocHoBHbIE mapameTpsl [IJIK S7-200.

2 KakoBa ob6macts mpumenenust [1IJIK S7-2007?

3 KakoBa nocneoBaTeabHOCTb pabOThI MPU COCTaBISHUH MporpaMmbl utst TIJIK?
KoumponoeHoe 3a0aHue 2

BapuaHmel 3a0aHuli

1 Co3gaTh mporpamMmy, 0OECIIEYMBAIONTYIO BblJlauy cCUTHaIA B TeueHuu 80 ¢ rmocie
MOCTYIUICHUS YIIPABJISAIOMICH KOMaH/IbI.

2 Pa3paborath nmporpamMmy IS YIIPaBICHHUS BOPOTAMHU Bbe31a HA TEPPUTOPHIO
3aBoja (pUCyHOK 2). BopoTa ynpaBiisitoTcsi BpyUHYIO.

Pucynok 2 — BHeninuii Bu BOpoT

TpeboBaHus K cUCTEME YIIPABJICHUS] BOPOTAMMU:

] BOpOTa OTKPBHIBAKOTCS U 3aKPBIBAIOTCS HAXKATUEM HA KHOMKY B OMEUICHUU BaXThI.
ODHOBPEMEHHO BaxTep MOXKET KOHTPOJIMPOBATh PabOTy BOPOT IO CHUTHAIBHBIM
namnodkaMm. OHOBPEMEHHOE HaKaTHe KHOIMOK HE U3MEHSET COCTOSIHUSI BOPOT;

] mepemereHrne BOPOT MOKET ObITh OCTAHOBJICHO B JII000€ BpEMSI;

(] MUTalIM{ TPEeayNpexIA0MNNA CATHAI BKJIOYAeTCAs 3a S5 C JI0 Hayaja
MEPEMENIEHHS] BOPOT U OCTAETCS BKJIKOUYECHHBIM, IOKAa BOPOTA HAXOJATCS B IBUKECHUU
(To cpabaThIBaHUS JAaTYMKA KOHEYHOTO MOJIOKEHUS);

] mpenoxpaHuTENbHAs IJIaHKA TapaHTUPYET, YTO MPHU 3aKPHITUM BOPOT HUKTO HE
MOJIYYUT TPaBMYy U HUYTO HE OyJIeT 3a)KaTo WIIM MOBPEXKICHO, ITPU CpabaThIBAaHUU €¢
KOHTaKTOB 00ECTICUMBACTCS OCTAHOBKA JIBMYKCHUS BOPOT.

3 PazpabGorate mporpamMmy Juisi yOpPABJICHHS CHUCTEMOM BEHTWISIIIUM  IieXa.
Haznauenve BEHTHUIIAIIMOHHOW CHCTEMBI COCTOMT B TOM, YTOOBI ITOJaBaTh CBEXKHUI
BO3/yX B IOMEIIICHUE 11€Xa U BBHITATUBATH 3aCTOSIBIIMIICSA BO3IyX U3 MOMEIICHHUS.
TpeboBanus K cUCTeMe BEHTUISAIUK. B momMerieHnn UMeeTcsl BBITSDKHOM BEHTUIISTOP
U TIPUTOYHBIN BEHTWJISITOP CBeXero Bo3ayxa (pucyHok 3). OO6a BeHTUISTOpA
KOHTPOJIUPYIOTCA TATYMKOM MOTOKA. B moMeIieHnr HUKOTja He JI0JKHO BO3HUKATh
M30BITOYHOTO JaBiieHUA. [[pUTOUHBIN BEHTUIATOP JOJHKEH BKIIOYATHCS TOJBKO MPU
YCJIOBHH, YTO JATYHK MTOTOKA CUTHATU3UPYET O HAZAC)KHOU PaboTe BBITSHKHOTO
BEHTWIATOPA. Ecimm  mocne  KOPOTKOM — 3aepKKU  BO3AYIIHBIMA  MOTOK  HE
PETUCTPUPYETCSI, TO CUCTEMa BBIKIIIOYACTCS M BBIJIACTCS COOOIICHUE O HEUCIpaB-
HOCTU. ECiiM O1IMH U3 BEHTWISTOPOB BBIXOJUT U3 CTPOS, TO 3arOPACTCS MPEIy-
MpeKaronias Jamia.

Pucynok 3 — BHenHui BU CUCTEMbI BEHTWISIIIMU 1I€Xa

4 Pazpabortath nporpammy JJisl yIpaBJieHUs] yCTAHOBKOW HEMPEPHIBHOTO JIUThS
(pucynok 4). VYcraHoBka mpeACTaBIsieT CcoOOM  JIGHTY  TpaHcCHopTepa C



yCTaHOBJICHHBIMU Ha Hel hopmami. I[Ipu nocraBke Gopmbl B 30HY pa3iuBa B
tTeyeHue 60 ¢ ocyuiecTBiIsIeTcs 3ajIMBKa B (JOpMY PACIUIaBIEHHOTO MaTepHaIa.
TpebGoBaHus K cucTEMe yIpaBIEHUS yCTAHOBKOM:

[ B Ha4aJie TpaHCIOpTEPA UMEIOTCS IBE KHONKU: S1 Juis 3amycka ¥ S2 Ji71s OCTaHOBA.
B koHIlle TpaHcmopTepa TOKE€ UMEIOTCS JABE KHOMKHU: S3 i 3amycka u S4 - s
ocTtaHoBa. TpaHcropTep MOYKHO 3alyCcKaTh WJIM OCTAaHaBIIMBATh C JIFOOOIO KOHIA.
JlanHbIii OJOK mMporpamMmbl  ciaeAyer OQOpMHUTH B BHUJE MOANPOrPAMMEI;

" moctymienne (opMel B 30HY paznuBa (QUKCHpPYETCs (HOTOIIEKTPUUECKUM
JaTYUKOM;

] Ha BpeMsl pa3jiiBa TPAHCIOPTEP OCTAHABIIMBAETCS;

] mpu 3aBEpPIIECHUH IpoLiecca pasivBa JIBHKEHHUE TPAHCIIOPTEpa NPOJOJIKAETCS 10
MOCTYIJIEHUS cieayromend Gopmsi;

'l mpm orcyrcTBUM HOCTymJieHuss ¢opM B 30HY paznuBa Oonee 40 ¢
TPaHCIOPTEPOCTAHABIUBACTCS M BbIIA€TCSA CUTHA TPEBOTH.

PucyHnok 4.

KoHmponoHoe 3adaHue 3

BapuaHmeol 3a0aHuli

1 Pa3zpabotaTh mporpamMmy, peaqu3ylOUIyl0 YCTPOWCTBO TOJICYETa KOJUYECTBA
aBToMoOuel Ha ctosHke. [Ipoxoxkaenue aBToMmoOuet GUKCHUpPyeTCs IO CUTHAJIaM
ONTHUYECKUX JATUYUKOB (BXOJ U BBIXOJI Pa3eiIbHO).

2 Ha pucyHke 5 moka3aHa JIEHTa TpPaHCIOPTEPA, KOTOpas OCHAILEHA JBYMs
dbortoanektpuueckumu gatuukamu (PEB1 u PEB2), cnpoektupoBaHHBIMU st
OIpEJIENICHHs] HAPABIICHUsI, B KOTOPOM MEepeMeIaeTcsl nNakeT Ha jgeHTe. Kaxabii u3
boToIaTYMKOB paboTaeT Kak HOPMaJIbHO OTKPBITHIA KOHTAKT.

Pucynok 5 — Cxema tpancnoprepa

3 Pa3zpaborath IpOrpaMMmy, pEeaTU3YIONIYIO YCTPOUCTBO nojcyera
KOoJIM4ecTBaaBTOMOOMICH Ha cTostHKe. [IpoxoxkaeHne aBToMoOmIel (hUKCUpyeTCs 1o
CUTHaJaM ONTUYECKUX JATYMKOB, PACIION0KEHHBIX Y BhE3IHBIX BOPOT Ha HEKOTOPOM
pacctossHuM. HampaBneHue ABMKEHUS aBTOMOOWJIS OINpPEAENSIeTCs] OYEPEIHOCTHIO
nosiBJIeHUs] GPOHTOB CUTHAJIOB Ha BBIXOJIaX JATYMKOB.

4 PazpabotaTh mporpamMmy, peaJu3yIOlIyl0 YCTPOMCTBO IOJCYETa KOJUYECTBA
JeTanel, mnpomeAmux o0paboTKy Ha JABYX pPa3IMYHBIX paboOyMx MecTax.
[Tpoxoxaenue ¢GuUKCUpyeTCs ONTHYECKUMHU JaTuukamu. (OOecneduTh XpaHEeHUE
JTAHHBIX AK€ MPU BBIKIIOUYCHUH MUTAHUSA JI0 TTOJTydeHUs KoMaH bl « OOHYJICHUE.
Cooeporcanue omuéma

1 Ienb 3ansTHS.

2 YcioBue 3a1ayn.

3 Kon pa3paboTaHHBIX POTrpaMM.

4 TaOnu1bl OTHOCUTENBHON apecaliy A1 KaX 01U IpOrpaMMBl.



5 BriBojbl o pabore.

Koumponwvnwie 6onpocot

1 [lnst uero npeHa3HaYEHbl CYETUYUKA?

2 KakoB aJICOPUTM UCNOJIb30BAHUS CYETUNKA?

3 Kakue ThIbl CYETYMKOB CYIIECTBYIOT U KAKOBBI OCOOCHHOCTH MX UCIIOIb30BaHUS?
4 Kak coxpaHUTb JaHHbIE B CUETUMKE NPH BhIKIIOUeHUH nuTanus ¢ [TJIK?

Cnucok nutepatypbl

1. Hecrepog, K.E. H56 ITporpammupoBaHue MPOMBINIICHHBIX KOHTPOJLICPOB : yueo.-
metoa. nocooue / K.E. Hectepos, A.M. 3t03eB.— EkarepunOypr : M3n-Bo Ypai. yu-
ta, 2019.— 96 c. : un
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