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1.  IEJH 1 3AIAYA OCBOEHHUS JUCHUATITAHBI (MOY.JIST)

1.1. L[eJISIMI/I OCBOCHHUA OUCHUIUIMHBI O3HAKOMUTHL CTYACHTOB C OCHOBHBIMHU IIOAXOAaMHU K
KOMIIBIOTECPHOMY YIIPABJIICHHUIO MEXATPOHHBIMHU U pO6OTOTeXHI/I‘IeCKI/IMI/I CHUCTEMAaMHU, C(bOpMI/IpOBaTB
HaBBIKHU 10 pa3pa60TKe n OTIaaKe MporpaMMHOI'0 obecreyeHus MCXAaTPOHHBIX n
pO6OTOTeXHI/I‘leCKI/IX CHUCTEM Ha A3bIKaX IIpOorpaMMHpPOBAHUSA PA3HOI'O YPOBHA.

1.2.  3agauM OCBOEHMS NpEeIaracéMoi IUCLUIUIMHBI SIBJISIOTCS O3HAKOMIIEHHE CTYAEHTOB C
COBPEMEHHBIMHU MOX0/1aMH K pa3paboTKe M OTIIAJKE MPOrPaMMHOT0 00eCTIeueH ] MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHUCTEM, (POPMHUPOBAHUE HABBIKOB MPOTPAMMHUPOBAHMS ISl ONEPAIMOHHBIX
CHCTEM pEAJbHOTO BpPEMEHH, HABHIKOB IPOrPAaMMHPOBAHHUS Ha S3bIKaX pPa3HOTO YPOBHS IS
yropaBieHuss (B TOM 4HCIE, WHTEIUIEKTyaJbHOTO) MEXaTPOHHBIMH U POOOTOTEXHUYECKHMU
CHCTEMaMH.

2. MECTO JUCHUMIIJIMHBI (MOAYJISAA) B CTPYKTYPE OIIOII

2.1. YueOHast IMCHUNINHA (MOAYJIb) OTHOCHTCS K 00s3aTeNIbHOM YaCTH OCBAaUBAETCS B
6 cemectpe.
2.2, Jasi u3yyeHusi JAAHHOM Y4eOHOH JMCUMIUIMHBI (MOAYJisI) HeOOXOAUMBI

cilelylollie 3HAHHUS, YMEHHS M HAaBbIKHM, (popMHpyeMble NpeIlecTBYIOIIUMH YYeOHBIMH
AUCHUILINHAMMU:
- ¢u3uKa, MaTeMaTUKa, TEOPETHUECKasi MEXaHUKA, TEXHUUYECKasi MEXaHUKa

3HaHMA: - OCHOBBI [MporpaMMUpPOBaHUsA ITPOMBIINIJICHHBIX pO6OTOB; OCHOBBI IIPpOrpaMMHUpOBaHus C
HCIIOJIb30BAHHUEM IMAKETOB MOJCIUPOBAHUA pO6OTOTeXHI/I‘leCKI/IX CHUCTEM,

YMeHus: co3aaBaTh MPOrpaMMbl YIIPAaBJIE€HUS TPOMBIIIIIEHHBIMU pOOOTaMU

HaBbiku: HaBbIKAMU HWHTEPAaKTUBHOI'O MPOrPaMMHUPOBAHUS C MOMOLIBI0 MeToJa OOy4YeHUs;
HaBbIKaMU pa3pabOTKU aJrOPUTMHUYECKOTO U MPOrpaMMHOI0 00ecreuyeHus: CUCTEM aBTOMaTU3allun
U YIPABIICHHUS;

2.3. Ilocnenyomue y4eOHbIe IMCHMUILIMHBI (MOAYaAHM) W (MJIM) NPAKTHKH, IS KOTOPBIX
HE00XO0AUMBbI 3HAHHMS, YMCHHUsI, HABbIKH, ()OPMHPYeMble JAHHOH Y4eOHOH AUCHHUIIMHON
(MmonxyJsiem):

- Yrpasienne podoTaMu U pOOOTOTEXHUYECKUMH CHCTEMaMH

3. IJIAHUPYEMBIE PE3VJILTATHI OBYYEHMS 11O
JUCHUILIMHE (MOY.JIIO)

[Ipouiecc ocBoeHuss M3y4yeHHUs] AUCUMIUIMHBI HANpaBieH HAa (OPMUPOBAHUE 3IEMEHTOB
cienyromux komnetreHuui B coorsercteuu ¢ @I'OC BO u OITOIT BO no naHHOMY HanpaBiIE€HUIO
noarotosku: OIIK-6, OIIK-11, I1K-1.

Tab6auuna 1 — JlekoMno3unusi pe3yJbTaToB 00y4eHHs

Kon xomnerennnn [Tnanupyemble pe3yJibTaThl O0yUeHHUs 10 AUCHUILUIMHE (MOAYJIIO)

3HaTth (1) YwMmets (2) Bnanets (3)




OIIK-6. CriocobeH pemiaTh | MPUMEHSITH HCMOJIb3YET coOII01aeT OCHOBHBIE
CTaHJIapPTHBIE 331a4U W3BECTHBIE nH(OpPMaLIMOHH | TpeOOBaHUs
npodeccroHaNbHO i MIPUHIIHUIIBI, o- nH(OPMAITMOHHON
NesITEeIbHOCTH Ha OCHOBE | METOJBI U KOMMYHHKAuo | 0e30MacHOCTH Ipu
nH(OPMALIMOHHON U CpeacTBa IS HHBIC MCIOJIb30BaHUU
oubnorpadudeck o perieHus TEXHOJIOTHH B HH(pOPMAITMOHHOKOMMYHHKA
KYJbTYPBI C IPUMEHEHUEM | CTaHJAPTHBIX XOJI€ peIICHHUS [IMOHHBIX TEXHOJOTHH B
MH(OPMALMOHHOKOMMYHHK| 3a7a4 npodeccuonans | npodeccuoHaIbHON
AITMOHH BIX TEXHOJIOTUH npodeccnoHans | HBIX 3a/1a4 HA JeSITeTbHOCTH
HOM OCHOBE
JeSTeTbHOCTH nH(OPMAITMOHH

ol 1

oubnuorpaduye

CKOM KYJIBTYPbI
OIIK-11. Criocoben CO03/1aBaTh MIPUMEHSITh pa3pabarbIBaTh
pa3pabaTsIBaTh U QITOPUTMHUYECK | CTaHJapTHBIC YIPAaBISIONINE TPOTPaAMMBI
MIPUMCHSITh aJITOPUTMBI I | O€ U HCIIOJTHUTENIBHBI | IH(PPOBBIX MEXaTPOHHBIX
COBpeMEHHBIE TU(POBBIE | MPOTPAMMHOE eu YCTPOICTB U
MPOrPaMMHBIC METOJIbI obecrieyeHne YIPABIAIONUE | POOOTOTEXHUYECKUX CHCTEM
pacyeToB H U (POBBIX yCTpOICTBA,
MIPOCKTUPOBAHHUS YCTPOKCTB cpexacrtsa
OTJIENbHBIX YCTPOICTB U MEXaTPOHHUKHU U | aBTOMATHUKH,
MOJICUCTEM MEXATPOHHBIX M| POOOTOTEXHUKHU | U3MEPUTEIIBHOMN
POOOTOTEXHUUYECK UX U UX MOJICUCTEM | U
CHCTEM C UCIIOJIb30BaHUEM | Ha Oa3e BBIYHCITUTEIEHO

CTaHJapTHBIX COBPEMEHHBIX Il TEXHUKH B
WCTIOTHUTENIbHBIX U METOIOB COOTBETCTBHUH C
YIPaBJIAIOLUMX YCTPOICTB, | pacyeToB U TEXHUYECKUM
CpEeACTB aBTOMATHKH, MPOEKTUPOBAHU | 33aJJaHHEM
U3MEPUTENBHON 1 s
BBIYUCITUTENIEHOW TEXHUKU
B COOTBETCTBHUH C
TEXHUYECKUM 33JJaHHUEM,
paspabarbiBaTh HU(PPOBBIE
aJITOPUTMBI U IPOTPAMMBI
YIpaBJICHUS
POOOTOTEXHUUYECK UX
CHCTEM;
IIK-1. Ciocoben 3HaTh OCHOBHBIE | YMETh BJIaJI€Th HaBBIKAMHU
IPUMEHSTh 3aKOHBI UCIOJIb30BATh UCIOJIb30BaHUS 3HAHUN
€CTeCTBEHHOHAYY HbIC U €CTeCTBEHHOHAY | 0a30BbIC 3HAHUS | €CTECTBEHHOHAYYHBIX
OOIIENH)KEHEPHBI € 3HAHMS,| YHBIX €CTeCTBEHHOHAY | AMCLUIUINH B
METO/BI MATEMATHYECKOTO | JUCIUTUIAH B YHBIX npodeccCHOHATBLHON
aHaJIM3a U MOJICIMPOBAHUS | TPOPECCUOHANb | JUCLUIUIMH B NesITeIbHOCTH, IPUMEHEHUS
B IpoeccroHanbHO i HOIt npodeccuoHanb | METOAOB MaTEMaTHUYECKOTO
JeSTeIbHOCTH NesITeIbHOCTH, | HOM aHaJIN3a U MOJICIIMPOBAHUS,
METOIBI NEeSITeTbHOCTH, | TEOPETUIECKOTO H
MaTeMaTHYeCKOT | MPUMEHSATh HKCIEPUMEHTAIBHOTO
0 aHaJIu3a u METObI UCCIIEI0BAHMS
MOJICIIMPOBAHUS | MAaTEeMaTHYECKOT
, 0 aHaJIM3a u
TEOPETUYECKOTO | MOJICIUPOBAHUS




n

3

OKCIICPUMCEHTAJI TECOPECTUUCCKOI'O

BHOTI'O u

HCCICOOBaAHUA OKCIICPUMCEHTAJI
BHOI'O
HCCICOOBaAHUA

4.CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOY JIS)
OO01ast TpyA0€MKOCTh IUCHUIUIMHBI B COOTBETCTBUH C YU€OHBIM IUIAHOM COCTABIISIET 5
3adeTHble euHUITBI (180 vaca).
Tpy10eMKOCTh OTIIENBHBIX BHIOB Y4€OHOH paObOTHI CTYIEHTOB OYHOW, OYHO-3A0YHON M 3a09HOM
¢dbopM oOydeHus puBeaeHa B Tadbmuie 2.1.

Bun yuebnoit 1 BHey4eOHOI paObOThI JUISL OYHOM
(bopMbI
o0yueHus

OO0beM IUCIUILUIMHEI B 3a4ETHBIX €IHHHIIAX 5
O0beM OUCIHUIIINHEI B aKaJlEMUYECKHX Jacax 180
KonTakTHas pabota 00ydaromuxcs ¢ mpernojaBaTeieM
(Bcero), B TOM uucie (4ac.): 57
- 3aHATHSA JIEKIMOHHOIO TUIIA, B TOM YHCIIE: 19

- IpaKTU4ecKas MOJAroTOBKa (eCiu

IIPEeyCMOTPEHA)
- 3aHATHS CEMHUHAPCKOro THIA (CEMHHApPBI, MPAKTHYCCKHE,
nabopaTopHbIe), B TOM YHCIIE: 38

- IpaKkTU4eckas MoJAroToBKa (eciu

IPEeIyCMOTPEHA)
- KOHCYyNbTanus (TipeadK3aMeHanOHHAsT )
- MPOMEKYTOYHASI ATTECTAIHS 110 JUCITHIIINHE
CamocrosTenpHas paboTta o0yyaronuxcs (dac.) 123
dopMa IPOMEKYTOUHON aTTECTAIIMH 00YJaIOIIETOCs

PMa TIPOMEY HH ObYyHarom DK3AMEH -
(3auet/rK3amen), cemecTp (bI)
6 cemectp




CopgepxaHue IUCIUIUIMHBI, CTPYKTYPUPOBAaHHOE IO TemaMm (pasfenaMm) C yKa3aHueM
OTBEJICHHOTO Ha HHUX KOJMYECTBA aKaJEMHUYECKHMX YacOB M BHJOB YYEOHBIX 3aHATHH H
CaMOCTOSITENTLHOW pabOThI, I KKA0K (hOpMBI 00yUeHUS MPECTaBICHO B Tabumie 2.2.

KonrakTHas paborta, gac. ®dopma
J 113 JIP TEKyHICro
§ KOHTPOJIA
Paznen, TemMa IUCITATIIIMHEI KP | CP, g yereBaeMocT
) u, hopma
(MoyJ1st) B B B / yac. | &
J | 1w |13 | tu | JP | T4 | gyq = TPOMEKYTO
1 1 1 ~ HOH
aTTecTaluu
Cemectp 6
Tema 1. llpenmer, 3agauu, 3 6 20 29 Tect
CTPYKTypa U COZepKaHHe
Kypca.
Tema 2. SCADA-cucrembl 3 6 20 29 Ompoc
SCADA-cuctembl. OyHKIIHH.
Tema 3. SCADA-cucremsl. 3 6 20 29 VYcerHbliit
[IporpammupoBanue OTBET
AJIITOPUTMOB
[IporpammupoBanue
QJIITOPUTMOB.
Tema 4. TIpoMbITIUIEHHBIE 3 6 20 29 Tect
pobotel KUKA.
Tema 5. CTpyKTYypHI U 3 6 20 29 Tecr
(GyHKIMHU cucTeMBbl poOoTa
KUKA.
Tema 6. KanubpoBka 4 8 23 35 YcrHbIl
uHcTpymeHTa. Kannbposka OTBET
0a3bl.
Koncyabranuu
KouTpoJb npomMe:kyToOYHOM Ixczamen
arrecTaluu
HUTOI'O 3a cemecTp: 19 38 123 | 180
HUTOI'O 3a Bech mepuoa: 19 38 123 | 180

Tabauna 2.2 CTpyKTypa U coepKaHHe AUCHHUIIMHBI (MOLY 1)
Tabmmpa 3 MaTtpuna coOTHeceHHMsl pPa3JeoB, TeM Y4YeOHOH JAMCHMILIMHBI (MOAYJSA M
¢popMupyembIX KOMIEeTEHIIMIA

Kox xommereHimu O6mee
Pazgen, Tema Kom-Bo OIIK-6 OIIK-11 KOJUYECTBO
JTUCIUILTAHBI (MOJTYJIST) Yacos IIK-1 KOMIIETEHIIN
)4
Tema 1. llpenmer, 3agauu, 29 + + + 3
CTPYKTypa U COAECpKaHUE
Kypca.
Tema 2. SCADA-cuctemsl 29 + + + 3




Kox kommereHImu Obmee
Pazgen, Tema Komi-Bo OIIK-6 OIIK-11 KOJIMYECTBO
JTUCHUTITUHBI (MOYJIs1) Yacos ITK-1 KOMIIETEHLIH
i
SCADA-cucrtembl. DyHKIHH.
Tema 3. SCADA-cucremsl. 29 + + + 3
IIporpammupoBanue
QJIITOPUTMOB
IIporpammupoBanue
QJITOPUTMOB.
Tema 4. IIpoMbllLITIEHHbIE 29 + + + 3
po6otel KUKA.
Tema 5. CTpyKTYypHl U 29 + + + 3
byHKIIUU crucTeMbl poboTa
KUKA.
Tema 6. KanmubpoBka 35 + + + 3
uHcTpyMeHTa. Kanubposka
0a3bl.

Tema 1. [Ipenmer, 3a1aun, CTPYKTypa U cofepxKaHue Kypca. ABTOMaTU3UPOBAHHBIE CUCTEMBbI
ynpasnenus [Ipenmer, 3agauu, CTpyKTypa U cofepkaHue Kypca. ABTOMAaTU3HPOBAaHHBIE CUCTEMBI
ynpaBiieHUsl. YPOBHM aBTOMAaTH3MPOBAaHHBIX cucte ympasieHus. ERP-cucremsr, MES-cucremsi,
SCADA-cucremsl.

Tema 2. SCADA-cucremsl SCADA-cucrembl. ®Oynkuuu. HMcnons3oBanue — ais
IIPOEKTUPOBAHMSI ABTOMATHU3WPOBAHHBIX CHUCTEM YIIpPaBJIEHHUS POOOTOTEXHUYECKUMHU CHUCTEMAMHU.
I'padpuueckuit untepdeiic. Tpenapl, TUNOBbIe anapMmbl. CoObITHs. OpraHu3zanys B3auMoeHCTBUS ¢
koHTposepamu. Cesizb SCADA-cuctem c ycrpoiictBamu BBoaa/BeiBoa. DDE. OPC. Ilpumenenne
SCADA-cuctrem. Kpurepun Bei6opa.

Tema 3. SCADA-cucremsl. IlporpammupoBanue anroputmoB IIporpammupoBanue
aIropuTMOB. S3bIkM mporpammupoBaHus crtanzapra MOK 61131: ST, IL, FBD, LD, SFC.
[IporpamMMupoBaHue alropuTMOB B MHTETrprpoBaHHOU cpene paspadbotkn TRACE MODE.

Tema 4. Ilpombiiennsie poo6otsl KUKA. TIporpammupoBanue podotoB KUKA. Texnuka
0e30MacHOCTH MpH paboTe ¢ MpOMbIIUIEHHBIM poOoToM IIporpammupoBanune po6oroB KUKA.
Texnuka OezonacHOCTH HpU paboTe ¢ MPOMBIIUIEHHBIM poOoTOM. OOILIME MON0KEHUS TEXHUKU
0€30MacHOCTH  JUIsl MPOMBIIUIEHHBIX poOoToB. IlpaBuna TexHuUKM O€30MacCHOCTH  MpU
nporpaMMmupoBaHum podora. Cucrema 6e3onacHocti podotoB KUKA.

Tema 5. Ctpyktypsl u pynkunu cucremsl pobora KUKA. UnTepdeiic mynpTa ynpasieHus
po6orom KUKA. Cucremsl koopauHat poborta. FOctupoBka po6ora CTpyKTypel M (YHKIHH
cuctembl pobora KUKA. Cucrema ynpasnenus po6orom KR C4. UnTtepdeiic mynabTa ynpaBieHHUs
po6orom KUKA. Ilepemenienne po6ora. CucreMsl KOOpAHHAT poboTa (yHUBEpCaIbHAasl, OCHOBHAs,
cUCTeMa KOOpJUHAT UHCTpyMeHTa). BBoa poboTa B akcrutyatanuio. FOctuposka pobora.

Tema 6. KanmuGpoBka mHcTpymeHnta. KammOposka 0asbl. IIporpammupoBanue IBUXKEHUI
KamubpoBka nactpymenTta. KanubpoBka 6a3bl. Beibop u 3amyck mporpamm. Pabora ¢ daitnamu
nporpamm. [IporpamMMupoBaHue HepeMeNeHHH 0 TPAeKTOPHH C MOMOIIbI0 (opMyIsipoB. Buss
nepemenienuii: PTP, LIN, CIRC. Cunrynsapaeie mnonoxeHus. KoHTposib opueHTanuu mnpu
[IEPEMELLIEHUH 110 TPAEKTOPHH.

5. METOAUYECKUE YKA3AHMUA 110 TPEITOJABAHUIO
N OCBOEHMIO JUCIUIIJIMHBI (MO Y JIS)
5.1. VYxka3zanus 1Js npenogaBartesieil 0 OPraHM3alMy M NPOBEACHUIO YYeOHBIX
3aHATHH MO JUCHHUILINHE (MOYJII0)
[Ipu paspaborke yueOHbIXx mporpamm mno @DI'OC-3 mnokoneHHs NpeAroIaraeTcs



UCIOJIb30BaHUE KPOME TPAJWLUOHHBIX (OPM TMpoBeNEHUs 3aHATUNH TaKXKe AaKTHUBHBIE U
UHTEepaKTUBHBIE (POpMBL. [IpHAITOM CTyAEHTHI ITy0Xe MOHUMAIOT Y4eOHBIH MaTepual, IaMaTh
TaKXKe aKIEHTUPYETCs Ha MPOOJIEMHBIX CUTYAIHSIX, YTO CIIOCOOCTBYET 3alIOMUHAHUIO y4eOHOTO
MaTepuaa.

B mpouecce obydenuss HeoOXxonumMo oOpamaTh BHUMaHUE B IEPBYIO O4Yepe/lb Ha Te
METOABI, MPHU KOTOPHIX CIyHIaTeId HWACHTUPHUIHUPYIOT ceO0s ¢ y4yeOHbIM MaTepHajoM,
BKJIIOYAIOTCS B M3y4YaeMyI0 CHUTYAIHIO, MOOYKIAIOTCS K aKTUBHBIM JCHCTBUSM, MEPEKUBAIOT
COCTOSIHME YCIIeXa M COOTBETCTBEHHO MOTHUBHUPYIOT CBOE IOBeJeHHE. BeceM 3TUM TpeOoBaHUSAM
B HanOOJIbIICH CTEIIEHN OTBEYAIOT HHTEPAKTUBHBIE METO/IbI 00yUEHUSI.

Y4eOHbIN Tpolecc, ONMUPAIOIIUICS HAa HCIOIb30BaHHE WHTEPAKTUBHBIX METOJIOB
00y4YeHHs, OPraHU3YeTCS C Y4YETOM BKJIIOUEHHOCTH B TIPOILIECC TO3HAHUS BCEX CTYACHTOB
rpynnsl 0e3 uckinoueHus. CoBMecTHass JEeSTeNIbHOCTh O3HAYaeT, YTO KaXKIblii BHOCHUT CBOI
0COOBIN MHIMBUAYATIbHBINA BKIIAJ, BXOJE pabOThI UIET OOMEH 3HAHUSMU, UAEIMHU, CIOCOOAMHU
nesitenbHOCTH. OpraHu3yIoTCs WHANBUAYaAIbHAS, ApHas U TPYIIoBas padoTa, UCHIOIb3YETCs
MIPOEKTHAas paboTa, poJieBbIE UTPHI, OCYIIECTBISIETCS padoTa C JOKYMEHTAMH U Pa3IHYHbIMU
UCTOYHUKaMU uHPopManuu. VIHTepakTUBHBIE METOAbI OCHOBaHbl HA  MPUHIHUIAX
B3aMMOJICICTBUS, AKTUBHOCTH O0O0y4YaeMbIX, ONOpE Ha TPYMIOBON OMBIT, 00S3aTEIbHON
oOparHoit cBs3u. Co3maercst cpera oOpa3oBaTENbHOTO OOIIEHUS, KOTOpas XapaKTepU3yeTcs
OTKPBITOCTHIO, B3aMMOJCHCTBUEM YYaCTHUKOB, PAaBEHCTBOM HX apryMEHTOB, HAKOILICHUEM
COBMECTHOT'O 3HaHUSI, BO3SMOXKHOCTBIO B3aUMHOM OIICHKU U KOHTPOJISL.

Benymuit npenonaBarenb BMECTE ¢ HOBBIMU 3HAHUSIMU BEIET YYACTHUKOB OOYy4EHHUS K
CaMOCTOSITENILHOMY TOUCKY. AKTHBHOCTH NIPENOJaBaTeisl yCTyHaeT MECTO aKTHUBHOCTHU
CTYICHTOB, €T0 33/Ja4eil CTAHOBUTCS CO3J]aHHME YCIIOBHH IS UX MHULIUATHBEI. [IpenonaBarens
OTKa3bIBACTCSI OT POJM CBOEOOpa3HOro (uibTpa, MPOIYCKAIOIIETO dYepe3 cedsi y4eOHyIo
nHPOPMAIIMIO, W BBIMOMHAECT (YHKIUIO TIOMOIIHHKA B paboTe, OAHOTO W3 HMCTOYHHKOB
nH(pOpMaLIHH.

Ha xadenpe orpabortana cnernuaibHas METOJMKA YTCHHS JICKIIUH, COOTBETCTBYIOIIAS
COBPEMEHHBIM TPeOOBaHUSAM KOMITETEHTHOCTHOTO 1moaxo/a. [Ipu pa3paboTke TaKuX JEKITHH s
Pa3HBIX TUCIHILUIMH 3aKJIa(bIBAIOTCS OOIINE TIOAXO0/IbI, KOTOPbIE BKIIOYAOT:

- BBISIBJICHHE MTPOOJIEM U IPOTUBOPEUNI, KOTOPBIE TUKTYIOTCS YCIOBUSIMHU MTPOU3BOJICTBA;

-CHCTeMHBIH TOJIXOJ, MPEINOoIaralnid JIeKOMIO3HUINIO CIOXKHOH TMpoOIeMbl Ha
CaMoCTOSITeNIbHbIE OoJiee MPOCThIe OJIOKH;

- OIIEHKAa BO3MO>KHOCTH MOJICTUPOBAHHS TPOU3BOICTBEHHBIX CUTYAIMd U ONITHMH3AIINS
peleHU Ha MOJIEIH.

Opranm3anroHHO Takas (opMa H3yYeHHUs Marepuaja peallm3yercs B CIeIyrolei
MOCJIEI0BATEIHHOCTH:

- Ha TIEpBOM 3aHATHM Bce YydeOHble MaTepuanbl (BKIIOYas JIEKLUHH) BbIIAIOTCS
CTYZICHTaM B 3JICKTPOHHOM BUJIE;

- BeChb y4eOHBII MaTepuai pasaensercs Ha OJ0KH (TeMbl);

- CTYJIEHTHI U3YYAIOT MaTEPHAIIBI IO TEMaM CaMOCTOSATEIBHO (caMOCTOATeIbHAs paboTa
10 TIOJITOTOBKE K 3aHITHIM);

- Ha 3aHATHAX M0 PACMHCAHUIO MPENO/IaBaTeNb 00y4aeT CTYICHTOB IPYIIbl B aKTUBHOM
WIH WHTEPAKTHBHON (QoOpMax, HUCHONb3ys MOAPOOHYIO TPE3EHTANUI0 C MpPHUMEpaMH |
MPOOIEMHBIMUCUTYALIUSMU;

- B aKTHBHOH (hopMe CTyIeHTHl TMOJ PYKOBOJICTBOM IIpernojaBareis 00OCHOBBIBAIOT
ONTUMAJILHOE PElICHUE IOCTABJICHHOH 3a/1auH.

5.2. Yka3aHus 1/ 00y4ar0IMXcs M0 0CBOEHMI0 TUCHHUILIMHBI (MOLYJII0)

CamocrtosiTeibHast padoTa CTYAEHTOB - METOJ CaMOIIOATOTOBKH 110 OCBOEHHIO
y4eOHBIX JHUCUUIUIMH W  OBJIQJICHUIO HaBbIKAMHM  MpodeccHoHalbHON U HAy4yHO-



HCCIIE0BATENbCKON nesaTenbHOCTH. CaMocTosTenbHas padoTa CTYJEHTOB-OYHUKOB 3aHUMAET
10 50% Oropkera BpeMeHH, OTBOJJUMOTO Ha OCBOSHHE 00pa30BaTEIILHON IPOrPaMMBI, B TPeOyeT
MOCTOSIHHOTO KOHTPOJISI 1 KOPPEKTUPOBKH.

I'maBHasi 3amadya caMoOCTOATEJbHOW PadOThI CTYAEHTOB — pPa3BUTHE YMEHHUS
MpUOOpeTaTh HAYYHBIC 3HAHUS ITyTEM JIMYHBIX TTOUCKOB, (JOPMUPOBAHNE AKTUBHOTO HHTEPECA
BKyca K TBOPUYECKOMY, CaMOCTOATEIbHOMY MOJXO0Jy B y4eOHON M mpakThdeckoil padore. B
MPOLIECCE CaMOCTOSTENILHON pPAa0OTHl CTYNEHT JODKCH HAYYHTHCS TOHHMATh CYIIHOCTh
mpeaIMeTa M3y4aeMod TUCIUILUIMHBI, YMETh aHaJIN3UpOBaTh M MPUXOIAUTh K COOCTBEHHBIM
000CHOBAaHHBIM BBIBOJAM M 3aKIIOUEHUSM. Bce BUIBI y4eOHBIX 3aHSATHH OCHOBBIBAIOTCS HA
aKTUBHOM CaMOCTOSITENIbHONH paboTe cTyneHTOB. llnmaHMpoBaHHE CaMOCTOSATENBHOW pabOTHI
CTYJEHTOB-3a0YHHKOB JIOJ’KHO HAUMHATHLCS Cpa3y MOCJIe YCTAHOBOYHBIX JIGKINH (0T naT. lectio
—  «4TeHWe» — OITO OJHAa W3  OCHOBHBIX (OpM  OpraHu3aluud  y4eOHOTO
nporiecca, mpeCTaBIsomast coboit yCTHOE, MOHOJIOTHYECKOE, CHCTEMATHUYECKOE,
MocIeI0BaTeIbHOE U3NI0KEHUE TperoiaBaTeieM y4eOHOro MaTepuaa).

Henb JeknmuM — CO3/JaHHUE OCHOBBI JUIsl TOCIEAYIOUIEr0 AETalbHOTO OCBOCHUS
CTyJIeHTaMH y4yeOHOro Marepuana. J{s cTy/1IeHTOB-3a0YHUKOB JIEKIIMU YUTAIOTCS IO Hanbolee
CIIOKHBIM TeMaM Kypca. B cunmy cnenuduku 3ao4Hoit (opmoit oOydeHus, B OCHOBHOM
UCIIONIB3YIOTCS JICKIIMH: YCTAaHOBOYHAasE W OO030pHAasi, MpoBoAuMas B (opme TIpyHroBoOi
KOHCYJIbTaIUH.

[ToaToMy y CTYZAEHTOB-320YHUKOB MPAKTUYECKH BECh MaTepHall BBIHOCUTCS Ha
CaMOCTOSITETbHOCH3yUCHUE.
Tadoauua 4-Coaepxanue cCaMOCTOATEIbHON Pa0d0ThI 00Y4YAKIHMXCS
Bonpocui, évinocumvle na Kon-60 uacos Dopma pabomwi
camocmosimenbHoe U3yieHue
Tema 1. Ilpenmer, 3aiauu, 20
CTPYKTYpa U CoJIepKaHue

Kypca.
Tema 2. SCADA-cuctemMbl 20
SCADA-cuctembl. DyHKIMH.
Tema 3. SCADA-cucremsl. 20
[IporpamMmmupoBanue
QJIITOPUTMOB
[IporpamMmmupoBanue
QITOPUTMOB.

Tema 4. IIpoMbllIEHHBIE 20
pob6oTet KUKA.
Tema 5. CTpyKTYpHI U 20
GbyHKIIMU crucTeMbl poboTa
KUKA.

Tema 6. KanubpoBka 23
uHcTpyMeHTa. Kanubposka
0a3bl.

PaGora ¢ ucrounnkamu
nH(pOpMaLIUU, U3yUYEHUE TEM,
BBIHOCHMBIX Ha
CaMOCTOSATEIILHOE
o0cyxaeHHe

HHTepakTHBHBIC IEKIIMOHHBIC 3aHATHS TIPOBOAATCS B CIEAyIOMIEH Gopme.

1. Jexkyus-oeceoa
B Ha3zBaHHOM BHJIE€ 3aHIATHI IIAHUPYETCS THAIIOT C ayIUTOPHEH, 3TO Hanbojee MpOCTOM Crmocoo
WHIUBUAYATHHOTO OOIEHUs, MOCTPOCHHBIN HA HEMOCPEACTBEHHOM KOHTAKTE MpEnojaBareis u
CTYJEHTa, KOTOPBIH IMO3BOJISIET:
MIPUBJICKATDH K IBYXCTOPOHHEMY OOMEHY MHEHHUSAMH 110 HarOoJiee BaXKHBIM BOIIPOCAM TEMBI
3aHSTHS,



MEHSThH TEMIT U3JI0’KEHHUS C YIE€TOM 0COOEHHOCTH ay TUTOPHUH.

VYyacTtue (BHUMaHHE) CIIylIaTeNe B JAHHOU JICKIIMK 00ECIEYMBACTCs MyTEM BOIIPOCHO-OTBETHOM

Oecenbl ¢ ayIMTOpHEH (MOCTaHOBKA MPOOJIEMHOTO 3a/IaHHS ).

Brauane nekuuu U no Xoly ee IpernojaBaTelb 3aaeT CIylaTelsM BOIPOCHI HE I KOHTPOJIS

YCBOCHHUSI 3HAHMIA, a JIJIs BBISICHEHUS] YPOBHS OCBEJJOMIIEHHOCTH 10 paccMaTprBaeMoi mpoodieme.

Bonpocbl MOryT OBITH 3JIEMEHTApPHBIMH: i TOTO, YTOOBI COCPENOTOYMUTH BHMMaHHE, Kak Ha

OTJIENIbHBIX HIOAHCAX TeMbl, TaK U Ha podiieMax.

[IponymbiBasi OTBET, CTYJEHTHI MOJIy4alOT BO3MOYKHOCTb CAMOCTOSATEIBHO NPUNTH K BBIBOJAAM M

00001IeHUSIM, KOTOPbIE XOUET COOOIIUTH MPENoJaBaTeNb B KAUeCTBE HOBBIX 3HAHHIA.

Heo6xonumo cnenutb, 4ToObl BOMPOCHI HE OCTABAIUCH 0€3 OTBETa, MHAUe JIEKIUs Oy/IeT HOCUTh

PUTOPHYECKHIA XapakTep.

B ¢popme exnun-0ecebl peKoOMeHyeTcsl IPOBOJUTH 3aHSTHS, B KOTOPHIX HE00X0IMMO CBSI3aTh

yKe HUMEIoIIMecss 3HaHWs, Hampumep, Nno ¢u3uKe (YTO TaKoe H3JIyYyeHHe, KAKHe BH/bI

U3JIy4YeHHUil Bbl 3HaeTe, IOTOKHU YaCTHIl, PAAUaLUs, U T.]I.) C U3JJaraéMbIM MaTEpPHAIIOM.

B jiekuum ¢ 3BpHCTHYECKUMH 3JIEMEHTAMH TaKXe IPUCYTCTBYIOT 3JIEMEHTHI JIeKInu-0ece/bl.
2. Jlekumsi ¢ 3BpUCTHYECKUMH 3JIeMeHTaAMU.

B nepeBojie ¢ rpeyeckoro «3BpuKa» 03HauaeT «HaLIe», «OTKpbUD». Mcxoas u3 aToro, B npouecce

U3NIOKEHUsl y4eOHOro Marepualia Iepel CTyISHTaMHM CTaBUTCS 3ajJada U OHH, OMHPAsCh Ha

MMEIOLIUECS 3HAHUS, TOJIKHBIL:

HalTH 0®OCTBEHHOE (MHANBHyaTbHOE, KOJUIEKTUBHOE) PEIICHNUE; CACTIaTh

CaMOCT@SITENIbHOE OTKPBITHE;

MIPUHSTS CAMOCTOSITEILHOE, TIOTHYECKH 000CHOBAaHHOE PEIlICHUE.

[InanupoBaHue AJAHHOTO TUMA JEKIUH TpeOyeT OT MpernojaBaTelis 3apaHee MoA00paHHbIX 3a/1a4 C

Y4€TOM 3HaHHUH ayAUTOPHUH.

3. Jlekums ¢ 3j1eMeHTaMM 00paTHO# CBSA3M.

B nanHoM ciyuae nojipazymeBaeTcs U3J10KEHHE y4eOHOTro MaTepralia U UCTOIb30BaHUE 3HAaHUH 110
CMEKHBIM NpeaMeTaM (MEXIPEAMETHbIE CBSI31) WK 110 U3YYEHHOMY paHee yueOHOMY MaTepHualy.
OOpatHas CBA3b YCTaHABIMBAETCS MOCPEJICTBOM OTBETOB CTYACHTOB Ha BOIIPOCHI IIPEIO1aBaTeNs
o X011y JieKuuu. YToObl ONpeeuTh 0OCBEIOMIEHHOCTh CTY/IEHTOB 10 M3j1araeMoi mpobsieme, B
Hayaje Kakoro-imoo paszena JEeKIUH 3a1al0TCsl HeOOXOAMMbIE BOIPOCHI.

Ecnu cTyneHThl npaBUiIbHO OTBEYAIOT HA BBOAHBIN BOIPOC, MPEINOIaBATEIb MOYKET OTPAaHUYUTHCS
KpPaTKHUM TE3UCOM MJIM BBIBOJOM U IIEPENTH K CIELYIOIIEMY BOIIPOCY.

Ecnu xe oTBETHl HE YyJOBIIETBOPAIOT YPOBHIO XKEJIa€MbIX 3HaHWM, MpenojaBaTesb caM H3jaraer
MOJIPOOHBIN OTBET, U B KOHIIE OOBSCHEHHsI CHOBA 3aJIa€T BOIPOC, ONPENETssl CTENeHb YCBOCHMS
y4eOHOro Marepuana.

Ecnn oTBETHI BHOBb I€MOHCTPUPYIOT HU3KHUH YPOBEHb 3HAHUM CTYJEHTOB — CIEAYET U3MEHMTH
METOJIMKY MoJaun yueOHOro MaTepuara.

B ¢opme nexnmm ¢ 3neMeHTaMHM O0paTHOH CBSA3M PEKOMEHAYeTCH IMPOBOJIUThL 3aHATHUS, B
KOTOPBIX HEO0X0AMMO CBSI3aTh YK€ MMEIOIIMECS 3HaHMS, Hanpumep, mo (¢usuke (4T0 TaKoe
U3JIyYeHHe, KaKkue BHU/Ibl W3JIYYeHHH Bbl 3HaeTe, NMOTOKH YACTHL, paguanusi, U T.J1.) C
u3naraeMbIM Marepuaiom. Hanpumep:

Beseoenue

Cooeporcanue u 3a0auu oucyuniunsl. TepmuHsl u onpedeneHuss OCHO8HuIX nowsamuil, I paguueckoe
uzobpasicenue DUIUKO-MEXAHUYECKUX NApaAMEmpos C8APHbIX W8O8, 00wue  NON0NHCEeHUs
BU3VATILHO2O U USMEPUMENbHO20 KOHmpos, Keanugukayus nepconana.
Bu3syanvno-usmepumensnuiit KOHmpo.iop

Obwue nonodcenus 6U3YAILHO20 U UMepumenvbHo2o Koumpons, Keanugukayus nepcomana,
Tpebosanus k cpedcmeam 8U3yanIbHO20 U USMEPUMENbHO20 KOHMpoad, Tpebosanus K 6bin0IHEHUIO
BU3VATLHO20 U UMepumenbHo2o koumpons, Oyenxa pesynrbmamoe koumpons, Pecucmpayus
pe3ynemamos konmpois, Tpebosanusa 6ezonacnocmu, Ilpoepamma (nnawm, uncmpykyus) 6Xxo0H020
Koumponsa, Texnonoeuueckas kapma 6u3yanbHO20 U UIMEpUMeENbHO20 KoHmpoad, Kapma
onepayuonnozo koumpons, Cpeocmea 6u3yanrbHo20 U UIMepUmenbHo20 KoHmpons, Pazmephuvie



nokaszamensi Ol HOPM OYEHKU Kauecmed No pe3yibmamam 6U3VAIbHO20 U USMEPUMENbHO20
KoHmpos, Popma 00KYMeHmMO8, 0OPMIAEMBIX NO PE3YIbMAMAM BU3VATLHO20 U USMEPUMENbHOO0
KOHMPOJIAL.

4. Jlekuus ¢ perieHreM MPOU3BOICTBEHHBIX M KOHCTPYKTHUBHBIX 3a/1a4.
Takas nekuust mnpeacTaBisieT coOOW Pa3HOBUAHOCTH MPOOJIEMHONW CHCTEMbI OOy4YEHUS.
IIpon3BojcTBEHHAs 3a/1a4ya — 3TO CUTYallus, KOTOpas KpOME MaTepuaia i aHaiu3a (M3y4eHus)
JOJDKHA coiepkaTh MpobiieMy, pelIeHre KOTOPOH MpearnoyiaraeT 3HauuTeIbHbIH 00beM 3HAHHM,
MOJIYYCHHBIX Ha MPEABIAYIINX 3aHITHSIX 110 JAHHOMY | 110 APYTUM MPEIMETaM.
Taxoif MmeTo crIOCOOCTBYET COBEPILICHCTBOBAHUIO HABBIKOB pa0OTHI C MOTYYEHHON MH(pOpMaLneit
U Pa3BUTHIO JIOTHUYECKOTO MBIIUICHHS, a TaKXe CaMOCTOSATEIBHOMY IOMCKY HEOOXOAMMOii
nHpopMaIuu.

5. Jlekums ¢ 3J1IeMEeHTAMH CaMOCTOATEIbHO PadOThI CTY/IEHTOB.
IIpeacraBiasier co0oii pa3HOBUAHOCTH 3aHATHH, KOIJa MOCJe TeOPEeTHYECKOro H3JI0KeHUs
MaTepuajia Tpe0yercsi NPaKTH4YeCKoe 3aKpelJieHHe 3HaAHUW (MMEHHO IO [JaHHOH TeMme
3aHATHII) IyTeM CaMOCTOSITeJIbHON padoThI HA/l ONpeaAeIeHHbIM 3aianueM. ONTHMAJIBHO LIS
NpUMeHEeHHUs Ha JIEKIUSX MO0 creunpeaMmeram.
OdeHb Ba)XHO TIpHU OOBSICHEHUH BBIACISATH OCHOBHBIC, OITOPHBIC MOMEHTHI OITUPASICh HA KOTOPEIE,
CTYJCHTBI CIIPABATCS C CAMOCTOSATEIbHBIM BBIIIOJIHEHHUEM 3afanus. CreayeT oOpaTuTh BHUMAHHUE U
Ha YacTO BCTpeYaromuecs: (BO3MOXHBIC) OMIMOKH TpPHU BBITIOTHEHUU JAHHON CaMOCTOSTEIBHOM
paboTHI.
Pemraembie Bonpochl:
Paspabomame npocpammy (nnau, uncmpykyus) 6Xx00H020 KOHMPOJIAL.
Paspabomams mexnonozuueckyio kapmy 6u3yaibHO20 U USMEPUMENbHO20 KOHMPOJA U KAPMy
ONnepayuoHH020 KOHMpPOJil.
Onpedenums cpedcmea 8U3yaibHO20 U UsMepumeibHo2o Konmpoisi. Onpedeiums nokazamels 0Jis
HOPM OYeHKU Kayecmeaa no pe3yivmamam 8U3YaibH020 U USMEPUMENbHO20 KOHMPOIA.
Ogopmums 0oKymenmsvl no pe3yIbmamam 8U3yarbHO20 U USMEPUMENbHO20 KOHMPOIS.

6. Jlekums c pelieHHeM KOHKPETHbIX CUTyalMid.
Opranuzanys akTUBHON y4eOHO-TIO3HABATEIbHOW JESATENIbHOCTH IOCTPOEHA Ha aHallu3e
KOHKPETHBIX CUTYallUuil (MUKPOCUTYallUU U CUTYalUU-TIPOOIEMBI).
Muxpocumyayus BbIpakaeT CyTb KOH(IMKTA, WIH TMpoOJeMBbl C BECbMa CXEMAaTHYHBIM
0003HaYeHHEM O00CTOSTENbCTB. TpedyeT OT CTYIAEHTOB HOBBIX CAMOCTOSITEIbHBIX BBIBOJOB,
00001IeHNH, 3a0CTpsieT BHHMaHUE Ha H3y4yaeMOM Marepuaie (IIpUMepaMu MOTYT CIYXKUTh
IpUMEpPaMU MUKPOCHUTYAIIUH, IPOUCXOASIINE B IPOLIecce JIEKIIMOHHOIO MaTepuana).
Cumyayuu-nipoOaeMbl, N CUTYallUH, B KOTOPBIX CTYJEHTaM Ipe/IaraeTcsi He TOJIbKO J1aTh aHAIHU3
CIIOKUBIIEHCS OOCTaHOBKM, HO M MPHUHATH JIOTMYECKHM OOOCHOBAaHHOE pEILICHHE, T.. PELIUTh
CUTYallMOHHYIO 3a]1ady.
[IpenoaBaTens AOMKEH MPOJIyMaTh, YTO JIAHO, 4TO TpeOyercs caenaTh B JIAHHOW CUTyaruu?
XapakTep BOMPOCOB MOKET OBITh CIEAYIOLIUM:

l. B gewm 3aknrouaercs mpobiema?
2. MO3KHO 11 €€ peImnTh?
3. KakoB myTh penieHus, T.e. KaKOBO PEILIEHUE HCCIEA0BAaTENbCKON 3a1a4a.

Ba)KHO HOHI/IMaTI)! CI/ITyaHI/IOHHaSI 3aga4dya sBJISACTCA UCTOYHUKOM TBOp‘-IeCKOI‘O MBIIIJICHUA. OT
MPOCTOTO CIIOBECHOI'O PACCYKICHUS - K PAKTUYECKOMY PELICHUIO 3aa4H.

7. Jleknus ¢ KOJJIEKTUBHBIM MCCJIeJ0BaAHHEM
[Io xomy wm3imaraemMoro Marepuajia CTyJE€HTaM IPEIAraeTcsi COBMECTHO BBIBECTH TO WM WHOE
MPaBUJI0, KOMIUIEKC TpeOOBaHUH, ONPEJEITUTh 3aKOHOMEPHOCTh HA OCHOBE MMEIOIIIUXCST 3HAHUM.
HO[[BO,Z[SI uTor paCCy)KI[CHI/IHM, Hpe[[JIO)KCHI/IHM CTy,[[eHTOB, HpeHOZLaBaTG.HB aacT
MPaBUIILHOEPEIICHHE ITyTEM MTOCTAHOBKHA HEOOXOIUMOTO BOIPOCa.
HpI/I OGCY)KI[GHI/II/I HpOBe,Z[GHHOFO 3aHATHUA HpeHOI[aBaTGJIB BMECTC CO CTy,[[eHTaMI/I JCJIaC€T BBIBO/.



JI1st Kak10M KOHKPETHON CUTYaIlMH €T0 HYXKHO IMOJ0UPATh OTACIBHO.

8. I'pynnoBasi KOHCYJIbTALMS.
PazbsicHeHHe SIBIISIETCSI OCHOBHBIM COJIEp)KaHHEM MaHHOW ()OpMBI 3aHATHN, HauOOJIee CIOXKHBIX
BOITPOCOB U3Y4aeMOro MporpaMMHOT0 MaTepuaia. Llenp — MakcumanbHOE TPUOIMIKEHUE 00y ICHHS
K MPaKTHYECKUM HHTEpPECaM C YYeTOM HMeroueiics nHhopMauu 1 sBIsSETCS Pe3yIbTaTUBHBIM
MaTepuaIoM 3aKPEIUICHUS 3HAHUM.
I'pynioBas KOHCYIbTALUs IIPOBOJUTCS B CIECIYIOIIUX CIIyqasiX:

. KOrJja He0OX0JUMO NOJPOOHO PacCMOTPETh MPAKTUYECKUE BONPOCHI, KOTOPbIE ObLIN
HE/I0CTaTOYHO OCBELIECHbI UM COBCEM HE OCBELIEHBI B IPOLIECCE JIEKIINH;
. C LEJBI0 OKa3aHUs IOMOLIM B CaMOCTOSTEIbHOMN pabote (HammcaHue

pedepaToB,BEITOTHEHNE KyPCOBBIX padoT, caya SK3aMEHOB, TIOATOTOBKA TEXHUYECKUX
KOH(epeHIuii);

€Clin CTYACHTBI CaMOCTOATCIIBHO H3YYaroT HOpMaTI/IBHblﬁ, CHpaBOLIHHﬁ
MaTCpUaAL,UHCTPYKIHUH, IIOJIOKCHUS;
- IIpu 3a04YHOM (l)opMe 06y‘I€HI/I$I — 0630pHLIC 3aHATUSA, UTHANBUAYAJIbHBIC KOHCYJIbTAl[UU.

[Tocne nexuuu IpyruMu He MEHee BaKHBIMH (OpMaMu ydeOHOUW paboThI B BBICIIEM Y4eOHOM
3aBE/ICHUH SIBIISIOTCS TPYTIIOBBIE IPAKTHYECKHUE, CEMUHAPCKHE, Ta00paTOPHBIE 3aHITUS. DTH BHUIIbI
Y4eOHBIX 3aHATUHN CITy>KaT Uil JAIbHEHINEro ysICHEHUS U yIIIyOJeHHUs CBEICHHIA, TOJyYCHHBIX Ha
JIEKIHUAX, a TAK K€ I IPUOOPETEHHs HABBIKOB IPMMEHEHHUS TEOPETUYECKUX 3HAHUH Ha IPAKTHKE.
A KOHTPOJNb TIOTYYCHHBIX CTYJCHTOM B TEUYeHHE Y4YeOHOro ToJa 3HAHUA ¥ HaBBIKOB
OCYULIECTBIISICTCS TOCPECTBOM IIPOMEKYTOYHOM aTTeCTallut, KOTOPAsi IPOBOAMUTCS B COOTBETCTBUH
C y4eOHBIM TUTAHOM M Y4E€OHBIMH MporpaMMaMu B (hopMe caaud KypcOBBIX pabOT WIIM MPOEKTOB,
9K3aMEHOB U 3a4ETOB.

[TpomexyTouHasi aTTecTalysi CTYIEHTOB IMOJPA3/EIeTCs Ha 3a4€THYI0, UMEHYEMYIO 3a4eTHOMN
Hesene, M HSK3aMEHAIIMOHHYI0 CEeCCHI0. 3adeThl CHAI0TCS B TEUEHHE OJHOW Helenu mepen
9K3aMEeHaIMOHHOM ceccuei. [IpoIoKUTEeNbHOCTD SK3aMEHAIIMOHHBIX CECCH (a UX JIBE: 3UMHSS U
JIETHASA) B y4eOHOM rojly yctaHaBiuBaeTcs ['occTanaapToM.

5.3. Buasl m ¢gopMbl NHCbBMEHHBIX Pad0T, NPEIYyCMOTPEHHBIX NPH OCBOCHUH
AUCHHUILUINHBI (MOYJIs), BBIIOJIHSIEMbIe 00y4aI0OIIUMHUCH CAMOCTOATEIHHO

[IporpaMMoii He mpenycMaTpUBaeTCs BBIIOJHEHUE KYPCOBBIX HJIM KOHTPOJBHBIX paboT Mo
muciuminHe. OIHaKo, 0 YCMOTPEHMIO MPEIoAaBaTeisl WK Mo Npock0e CTyeHTa, CTYyAEHT JIs
MOBBILIECHUSI CBOEH OLIGHKHM MMEET MpaBO B3SATh JIONOJHUTENIBbHYI0 MHCHBMEHHYIO paboTy,
BBITIOJHAEMYIO BHEAYJUTOPHO. PaboTa MOXKeT HOCUTh XapakTep TecTa, AoKIaaa, pegepara u T.1.
Kpurepun BwIcTaBiIeHHS] OIIEHOK 3a Ha3BaHHBIE paboThl copmynupoBansl B POCax. 3mech
MPUBOJIATCS TpeOOBaHUS K 0OPMIIEHHUIO paOOTHI.
OO6urue TpedoBanusi opopmiieHus 10KJIaaa/pedepaTa/KOHTPOIbHONH PadoThI
Hoxnan/pedepar BeIMoOMHAETCS Ha JIMCTaX mucuert Oymaru popmata A-4 B Microsoft Word; o6bem:
5-10 cTpanur TekcTa s noknazna, 10-15 crpanun tekcra 1t pedepara (mpuiiokeHus Kk padore He
BXO/IT B e¢ o0beM). Pasmep mpudra — 14; unatepBan — 1,5; ¢ Hymepanuei CTpaHHIl CBEPXY
CTpaHMIIbITIOCepEINHE, a03aIHBI OTCTYN Ha PACCTOSHUM 2,25 CM OT JIeBOW IpaHHIbI mosd. B
TEeKCTe 0053aTelbHbl CCHUIKM Ha MNEPBOMCTOYHUKU. KOJIMYECTBO HCTOYHHMKOB: HE MeHee 5-8
pa3NUYHBIX HCTOYHUKOB IS JI0KIaja, He MeHee 8-10 s pedepara.
Bce dhopmyibl, enuHuUIB H3MEpEHU, pacueThl IPUBOAATCA U BeAyThes B cucteme CU.
ITpu oopmieHnn paboThl COOIIOAIOTCS MOJIS:
JIeBoe — 25 MM;
npasoe — 10 MM;
HIKHEE — 20 MM;
BepxHee — 20 MM

- Odopmiienne Tadami:

- TaOnuIbl TPUMEHSIOT AT Ty4IlIel HarIIJHOCTH U y100CTBa CpaBHEHUS MTOKa3aTeNeH.



Hazpanue Tabnuipl, Ipu €ro HaJIW4YUH, JOJHKHO OTpaXkaTh €€ CojAepxaHhe, ObITh TOYHBIM,
kpatkuM. HazBanue TabIuUIIbI clieayeT oMenaTh Hajl Ta0IuIei ciaeBa, 0e3 ad3aIiHOro OTCTYIIa
B OJIHY CTPOKY C €€ HOMEPOM 4epe3 TUPE.

- IIpu mepeHoce yacTh TaOMUIBI Ha3BaHWE IMOMEIIAIOT TOJBKO HAJ MEPBOM YaCTHIO
Ta0JINILIbI, HUYKHIOIO TOPU30HTAIIbHYIO YePTY, OTPAHUYUBAIOLIYIO Ta0IHIly, HE TPOBOJIST.

- Tabnuiy cremyeT pacnojaraTb B OTYETE HEMIOCPEICTBEHHO MOCTE TEKCTa, B KOTOPOM
OHAa YIIOMUHAETCS BIEPBbIE, HIIM Ha CIEAYIOLIEH CTpaHuIIe.

- Ha Bce Tabmuipl MOMKHBI OBITh CChUIKM B pedepare. Ilpu ccbuike ciemyeT mucarhb

CIIOBO
«TabmuIa» ¢ yKkazaHueM ee HoMepa.

- OdopmiieHne WITIOCTPALUIA:

Nnmoctpanuu (4epTesku, rpaduKd, CXEMbl, KOMIIBIOTEPHBIC pPacIleYaTKH,
auarpamMmbl, (POTOCHUMKH) CIIEAyeT pacrojiaraTb HEMOCPEACTBEHHO MOCE TEKCTa, B KOTOPOM
OHM YIIOMUHAIOTCSIBIIEPBbIE, MIIM HA CIEAYIOIICH CTpaHuLIE.

- Unmoctpanuu MOTYT ObITh B KOMIIBIOTEPHOM HCTIOJIHEHHH, B TOM YHCIIE U I[BETHBIE.

- Ha Bce miutrocTpanuu 10JDKHBI OBITh JaHBI CCHUIKU B pedepare.

- UnmocTpanuu, 3a UCKIIOUYEHHUEM HILUIIOCTPALUK TPUTIOKEHUH, clelyeT HyMepoBaTh
apabckuMu 1udpamMu CKBO3HOW HyMepaIue.

- Ecnu pucyHok oauH, To oH o6o3Hayaercs «PucyHok 1». CI0BO «pUCYHOK» U €ro
HauMEHOBAHMEPACIIOJIATral0T IOCEPETUHE CTPOKH.

- Jlomyckaercsi HymMepoBaTh WILTIOCTPALIMU B Mpejenax pasnena. B atom ciyyae Homep
WUIIOCTPAllMM  COCTOUT U3 HOMeEpa pas3jiena U IMOPSAKOBOTO HOMEpa WIUIIOCTpALUH,
paznenenHbix Toukoil. Hanpumep, Pucynoxk 1.1.

- Mimmoctpanuu, mpu HeoOXOJUMOCTH, MOTYT UMETh HANMECHOBAHUE U MOSICHUTEIbLHBIC
naHHble (MOIpUCYHOUHBIH TekcT). CnoBo «PHUCYHOK» M HaMMEHOBaHHE IOMELIAIOT MOCIe
MOSICHUTENFHBIX JIAaHHBIX M PacIiojararmT cleayronmM oopasom: PucyHok 1 — Cxema kapThl
caiTa.

WnmtocTpalii  KakJ0ro MNPUJIIOKEHHs 0003HAYaloT OTIENIbHOW HyMepanuen
apabckuMu nugppamu ¢ gobaBiaeHreM nepea nuppoit odo3HayeHus npuioxenus. Hanpuwmep,
Pucynok A.3.Ilpu cchuikax Ha WILTIOCTPALMK CIEAYET MUCATh «... B COOTBETCTBUU C PUCYHKOM
2» TpU CKBO3HOM HyMepaluu U «... B COOTBETCTBUU C PUCYHKOM 1.2» Ipu Hymepauuu B
npenenax pasjaena.

- Ipunoxenus
- [Ipunoxenne opopMISIOT KaK MPOAOKEHUE JAHHOTO JOKYMEHTa Ha MOCIETyOMIHNX
€ro JINCTaX WJIN BBITYCKAIOT B BUJIE CAMOCTOATEIBLHOTO JOKYMEHTA.

B TekcTe nokyMeHTa Ha Bce MPUIIOKEHUS JODKHBI OBITh 1aHbl CChUIKH. [Ipunoxkenus
pacrojararoT B MOPSAKE CChUIOK Ha HUX B TEKCTE TOKYMEHTA, 32 UCKJIIIOUEHHUEM CIIPAaBOUYHOTO
npunoxenus «bubnauorpadus», KoTopoe pacnoyararoT MOCIEAHUM.

- Kaxknoe mpuioxeHue cielyeT HauMHATh C HOBOM CTpaHMIIbI C YKa3aHHEM HaBEpXy
nocepearHe CTpaHullbl cioBa «lIpunoxeHue», ero 0003HaUYCHHSI U CTETICHH.

- [IpunokeHne MOJKHO HWMETh 3arojioBOK, KOTOPBIM 3alMChIBAlOT CHUMMETPUYHO
OTHOCHUTEJIBHO TEKCTa C MPONUCHON OYKBBI OT/IEIBHOM CTPOKOM.

[Tpunoxxenus 0603HAYAIOT 3arJIaBHBIMA OYKBaMH PYCCKOTO ayipaBuTa, HAUWHAS C A,
3a UCKIIIOUEHUEM OYKB E, 3, I71, 0, Y, b, bl, b. Ilocne cnoBa «[Ipunoxenue» cienyer OykBa,
0003HayYaroIIas ero Nocjae10BaTeIbHOCTb.

- Jlomyckaercs o0O3HaYeHHE TNPUIOKEHUH OyKBaMM JIATMHCKOTrO ajidaBuTa, 3a
uckimoueHneMOyxs [ u O.

- B cnyyae monmHOro wHcCmonb3oBaHHs OYyKB PYCCKOTO M JIATUHCKOTO ajihaBUTOB
J0IycKaeTcsi 0003Ha4YaTh MPUIIOKEHUS apaObCKUMu udpamu.

- Ecnu B TOKyMeHTe 0JTHO IpHIIOKEeHHE, OHO o0o3HavaeTcs «[Ipunoxxenne Ay.

TekcT KaXXAO0ro NpUIOKEHHUs, HPU HEOOXOIUMOCTH, MOXKET OBbITh pa3ieiieH Ha
pasnenbl, MOApa3Aelbl, IMyHKTHI, MOJINYHKTBI, KOTOpbIE HYMEpYIOT B IMpeaeiax KaxIoro



npunoxenus. Ilepen HoMepoMm cTaBUTCsSI 0003HAUEHUE 3TOTO IIPUIIOKEHUS.
- [Ipunoxenust NOMKHBI MMETh OOLIYI0O C OCTaJIbHOM YacThlO JIOKYMEHTAa CKBO3HYIO
HyMEpaLUIO CTPAHHLL.
IIpencrasienue.
Pedepar nomxeH ObITh IPEICTABICH B ABYX BUAAX: 1€YaTHOM U 3JIEKTPOHHOM.

6. OBPA3OBATEJIBHBIE U THO®OPMAIIMOHHBIE TEXHOJIOT'UHU

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHN
3aHATUS — paA300p KOHKPEMHBIX CUMYyayuil COCTABIAIOT OCHOBY IPOMEXYTOYHOTO U HTOTOBOTO
KOHTpOJIs. Ha 3THX 3aHATHAX CTYACHTAM IMPEAaraeTcsi OCyIIeCTBUTh MOA00p UCTOYHUKA TUTAHUS
JUISIOCYIIIECTBIICHUS TOTO WJIM MHOTO BHJIA CBAPKH.
[Ipu mpoBenEHUH JEKYUOHHBIX 3AHAMUILL TIPEIyCMAaTPUBACTCS HCIOJIB30BAHUE PECYPCOB CETH
WNuTepHeT s NEMOHCTpAlMM WHTEPAKTHUBHBIX MOJENICH CBAapOYHBIX IPOIECCOB, OMUCAHUN H
XapaKTePUCTHK COBPEMECHHBIX MCTOYHHUKOB IUTAHUS I CBapKu. JOJs JIEKIIMOHHBIX 3aHATUI
coctapisieT 30% OT Bcero BpeMeHHU, OTBOJIMMOTOHA OCBOCHUE TUCIUTLIIUHBI.
Hcnonb3yroress GopMbl OUHAPHBIX YPOKOE, BO BPeMsS KOTOPBIX IS MPOBEACHUS HHXKECHEPHBIX
pacueToB MHTETPUPYIOTCS (PU3MKA, MATEMATUYSCKUN aHAIN3 U U3ydaeMast TUCITUILINHA.
[Tpu mpoBeieHNH CEMUHAPOB UCTIOIB3YIOTCS DIIEMEHTHI 0€/10601 UZpbl: HAIPUMEp, Pa30UBIINCH HA
KOMAaH/Ibl, CTYJCHTBI TIPOBOST CPAaBHUTEIIBHBIN aHAIN3 IOCTOMHCTB U HEIOCTATKOB MCTOYHHKOB
MUTAHUS PA3IMYHBIX THIOB W (pupMm-usroroutened. [lomyueHue 3agaHuil Ui NIEIOBOW HIPHI
BO3MOJKHO B BHJIC Kelicd.

[Ipn peanm3anuvi TUCHUIUIMHBI TAK)KE HCIOJB3YIOTCS MPAKTHYECKHUE 3aHITHS U J1a00paTOpHBIC
paboTHI.

Ha 3akimountenbHOM 3Tare MpH MOArOTOBKE K 9K3aMeHY (3a4eTy), UCHOJIb3YIOTCS KOHMPOIbHblE
Ppadomwl, B KOTOPLIX TpeIaraeTcsi onucarb TpeOOBaHMS K BBHIOPAHHOMY MCTOYHMKY MHUTAHUA,
OTpeAENUTh, YTO MPEJCTaBIsIET COOOW €ro BOJbT-aMIIEpHAs XapaKTEPUCTHUKA, ONPENEIUTbh POJ
TOKa, JUHAMUYECKHE CBOMCTBA M YCTPOMCTBO PEryJUpPOBaHUS IApaMETPOB DPEKMMa CBapKH;
YCTAHOBUTH IPEAEIIbl PEryJIMPOBAHUS TApaMETPOB CBAPKU U CIIOCOOBI PEryJIMpPOBaHUS.
Texyiuii KOHTPOJIb OCYIIECTBIISIETCS C IOMOILBIO MECHLO8bIX 60NPOCOS.

Ta6auna 5 — O0pa3oBaTesibHbIE TEXHOJIOTHH, HCIOJIb3yeMble IIPH Peain3auuu y4eOHbIX
3aHATHI

Paszpnen, Tema ®opma y4eOHOro 3aHsATUs
JUCLUTUTMHBI (MOJTYJIs) Jlexuus [IpakTryeckoe JlaGopatopHas
3aHATHE, CEMHHAP pabota
Tema 1. Tlpenmer, 3amauu, Hcnons3oeaiie He PazpaboTka
CTPYKTYypa U COAEpKaHUE Kypca. pecypcos cemu npeoycmMompeHo | IporpaMmm
Tema 2. SCADA-cuctembl Humepnem o He PazpaboTka
SCADA-cuctemsl. yHKIHH. demoncmpayuu npeoycmMompeno | Iporpamm
UHMEPAKMUBHBIX
MoOeretl
C8APOYHBIX
npoyeccos,
onucanuul u
Xapaxkmepucmux
COBPEMEHHBIX
UCTNOYHUKOB
numaHus 071
ceapku




Tema 3. SCADA-cucteMsl. He Pazpabotka
[IporpamMMupoBaHue alropuTMOB npeodycmMompeHo | IporpaMm
[IporpamMMupoBaHue aIrOPUTMOB.

Tema 4. IIpombllIeHHBIE POOOTHI He PazpaboTka
KUKA. npeodycCMoOmpeHo | mporpamm
Tema 5. CTpyKTYpHI U HyHKIIHU He Pa3pabotka
cucteMbl pooora KUKA. npeoycCmMompeHo | mporpaMmm
Tema 6. KanubpoBka He Pa3pabotka
uHcTpyMeHTa. KanubpoBka 6a3bl. npeodycmMompeHo | IporpaMmm

6.2. UndopManiuoHHbIE TEXHOJIOTUHN

— HCIIOJIb30BAaHHE BO3MOXHOCTEH MHTEpHETa B Y4eOHOM mpolecce (MCIOoJb30BaHUE caiiTa
npernoaaBaTelis (pacchulKa 3aJaHuid, MPEJIOCTABICHNUE BBITIOJHEHHBIX PadOT, OTBETHI HA BOIPOCHI,
O3HaKOMJIEHHE 00y4aloIUXCs ¢ OLIEHKaMH U T. 11.));

— HCIIOJIb30BAHKE AJIEKTPOHHBIX YUCOHUKOB U PA3JIMYHBIX CAUTOB (HAIIPUMEp, SIEKTPOHHBIX
OuOIMOTEK, )KYPHAIIOB U T. J1.) KAK HCTOYHUKOB HH(POpMAIUH;

— HCIIOJIb30BAaHHE BO3ZMOYKHOCTEH 3JIEKTPOHHOM MOYTHI MPENOIaBaTENS;

— HCIIOJIb30BAHHUE CPEACTB MPEICTaBIeHUs YueOHON nHpOopMaluu (AIEKTPOHHBIX YUYEOHBIX
MOCOOMI H TPAKTUKyMOB, TPHMCHCHHWE HOBBIX TEXHOJOTHH JUIS TMPOBEACHUS OYHBIX
(TpaAMIIMOHHBIX) JEKIUNA U CEMUHAPOB C UCIOJIB30BaHUEM MPE3CHTALUN U T. 11.);

— HCIIOJIb30BAaHHE MHTETPUPOBAHHBIX 00PAa30BATEIbHBIX CPEl, T/Ie TIIaBHOW COCTABIISIIOIICH
SBIIIIOTCST HE TOJBKO TIPUMEHSEMbIC TEXHOJOTHUH, HO U COJAep)KareiabHas dYacTh, T. .
nH(OPMAaLIMOHHBIE PECYpPChI (IOCTYI K MUPOBBIM HH(OPMAIIMOHHBIM pecypcam, Ha 6a3ze KOTOPBIX
CTPOMTCS Y4eOHBIH mpoiecc);

— HCIOJIb30BaHUE BUPTyalibHOM oOy4arotieit cpeast (LMS Moodle «IludpoBoe oOydueHuey)
WJIM UHBIX WH(GOPMAIIMOHHBIX CUCTEM, CEPBUCOB U MECCEH/IKEPOB]

Takxe Kak UCTOYHUK WH(POPMAITUHU IIIUPOKO UCIIOIB3YIOTCS DICKTPOHHBIE YICOHUKH
pa3IMYHBIECANTHI KaK Ha JIOTOBOPHOI OCHOBE (CMOTpH 1. 6.3), Tak U HAXOIINUECS B
CBOOOJTHOM JIOCTYTIE.

Jlns onepatuBHOro oOMeHa nHGoOpMaIuei, MoayYeHus 3a/laHuil U BHICTABICHHUS
OIICHOK ITMPOKOMCIIONB3YETCS AJIEKTPOHHAS TTouTa mpenoaasarens stepekyrl@mail.ru .

Wutepret u IT TeXHONTOTHH MIKUPOKO HCIOIB3YIOTCS MPU MOATOTOBKE JIEKIIHIA,
Mpe3eHTalNi, Keic-3aIaHu i U TP

6.3. . IlporpammHoe obecneueHue, COBpeMeHHbIe MPo(eccHoHAIbLHbIE 0a3bI JaAHHBIX
U HH(OpMaIIHOHHbIE CTIPABOYHbIE CHCTEMbI
6.3.1 IlporpammHoe obecnievyenue
HanmMeHoBaHMe NIPOrpaMMHOIO
obecrnieyeHust
Adobe Reader [Iporpamma a1t IpocMOTpa IEKTPOHHBIX
JTOKYMEHTOB

Ha3nauenune

[Tnardopma TUCTaHITMOHHOTO
o0yuenuss LMS Moodle
Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT oucHBIX TPpOrpamMm
Microsoft Office Project 2013,
Microsoft Office Visio 2013
7-zip ApXuBaTOp

Microsoft Windows 7 Professional OnepannoHHas cucreMa
Kaspersky Endpoint Security CpencTBo aHTUBUPYCHOM 3aIIUTHI

Buptyanbhas oOyuvaromas cpena



mailto:stepekyr1@mail.ru

HanMeHoBaHMe NPOrpaMMHOIO
Ha3nayenue
ol0ecrnieyeHust

Google Chrome Bpay3zep

Notepad++ TeKCTOBBIN peIaKkTop

OpenOffice [TakeT 0UCHBIX TPOrpamMm

Opera bpaysep

Paint NET PacTpoBblil rpaduueckuii peaakTop

Scilab [TakeT NpUKIATHBIX MATEMAaTHUYECKUX MTPOrpaMM

Microsoft Security Assessment Tool. [Tporpammel a1 nHGOPMAITMOHHOMN 6€30MaCHOCTH

Pexxum nocryna:

http://www.microsoft.com/ru-

ru/download/details.aspx?id=12273

(Free)

Windows Security Risk Management

Guide Tools and Templates. Pexxum

nocryma: http://www.microsoft.com/en-

us/download/details.aspx?1d=6232

(Free)

MathCad 14 Cucrema KOMIBIOTEPHOH anreOpsl U3 Kilacca CUCTEM
ABTOMATH3UPOBAHHOTO MTPOEKTUPOBAHHUS,
OPUCHTUPOBAHHAS HA IMOJATOTOBKY HHTCPAKTUBHBIX
JOKYMEHTOB C BBIYHCIICHUSMHU ¥ BU3yTbHBIM
COITPOBOKICHUEM

6.3.2. CoBpeMeHHble mnpodeccHoHANbHBbIE 0a3bl JAHHBIX W HH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI

Haumenosanue cospemennvix npogheccuonanbHuix 6a3 OaHHbIX,
UHGOPMAYUOHHBIX CNPABOUHBIX CUCTEM

YHuBepcanpHasi ClIpaBOYHO-MH(POPMAIIMOHHAS TTOTHOTEKCTOBasI 0a3a JaHHBIX MEPUOTUYECKUX M3TaHUI
000 «MBUC»

http://dlib.eastview.com

Ums nonvzosamens: AstrGU

llaponw: AstrGU

DNEeKTPOHHBIE BEPCUH MEPUOINIECKUX U3/IaHUH, pa3MelIEHHbIE Ha caliTe HH(POPMAIMOHHBIX PECYPCOB
www.polpred.com

OnexrponHblii kKatanor Hayunoii 6ubnamnorexu AI'Y Ha 6aze MARK SQL HITO «HUupopm-cuctem»
https://library.asu.edu.ru/catalog/

OnekTpoHHbIN KaTanor «Hayunsie xypHanet AI'Y»
https://journal.asu.edu.ru/

KopnopatusHblit poekT Accolnanuu perioHanbHbIX 0nbnmoTeyHsix KoHcopuuyMoB (APBHKOH)
«MexpernoHaibHas aHamuTHYeCcKasi pocniuch cratei» (MAPC) — cBojHas 6a3a TaHHBIX,

coJiepaKallias MoJHy aHAIUTHYECKYIO pocnuch 1800 Ha3BaHMH )KypPHAJIOB IO Pa3HBIM OTPACIISAM 3HAHMI.
Y4acTHUKH POEKTa MPEJOCTABIISAIOT JPYT APYTY dJIEKTPOHHbBIE KOITUU OTCKAHUPOBAHHBIX CTaTe! U3 KHUT,
C

OOpPHUKOB, )KypHAJIOB, COJIepKALIUXCS B (POHAAX UX OUOIHOTEK.

http://mars.arbicon.ru
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http://dlib.eastview.com/
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https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/
http://mars.arbicon.ru/

Haumenosanue COBPEMEHHBIX l’lqubQCCMOHaJZbeZX oas aaHHle,
uHQbopMab;MOHHblx CNnpaeovHblxX cucmem

CrnpaBounas npasoBas cuctema Koncynprantlntoc.

ConepxuTcst OrpOMHBIN MacCHB CITPAaBOYHOM MTPaBOBOM MH(GOPMAITUH,

POCCUICKOE U pErMOHAIBHOE 3aKOHOIATENIbCTBO, CYACOHYIO IIPAKTUKY,

(buHaHCOBBIE U KaJPOBbIE KOHCYJIBTAI[MH, KOHCYJIBTAIIUH JIJIs1 OF0KETHBIX OpraHu3aui,
KOMMEHTapUHU 3aKOHOAATENIbCTBA, (POPMBI TOKYMEHTOB, POCKTHI HOPMATUBHBIX IPABOBBIX AKTOB,
MEXIyHapOJHbIE MPABOBbIE aKThl, IPABOBBIC AKThI, TEXHUUYECKHE HOPMBI U MTPaBUIIA.
http://www.consultant.ru

7. ®OHJA OHEHOYHbIX CPEACTB JAJIAA IPOBEJAEHUA TEKYIIEI'O
KOHTPOJISIM IPOMEXYTOYHOM ATTECTAIIAH 110
JUCHUIIVIMHE (MOAY JIIO)
7.1. llacnopT )oH/IA OLIEHOYHBIX CPEICTB
[Tpu npoBeneHUM TEKYLIEro KOHTPOJSA U NMPOMEKYTOYHOW aTTeCTalUy IO JUCLUIUIMHE
(MomyIO)
«[IporpammHoe obecriedeHne MEXaTPOHHBIX CHCTEM» IpoBepsieTcs C(HOPMHUPOBAHHOCTH Y
o0yJaromuxcs KOMIIETCHIIMH, yKa3aHHBIX B paszefie 3 HacCTOAMICH MPOrpaMMbl. JTaHOCTb
(dbopMHpOBaHUS JAHHBIX KOMIIETCHLIIMH B MPOLIECCE OCBOEHUS 00pa3oBaTEIbHON MPOrpaMMbI
OIpe/IeIIAeTCsl MOCIEA0BAaTEIbHBIM OCBOCHUEM JUCUUIUIMH (MOJyJiell) M IPOXOXKIAECHHUEM
IIPAKTHK, a B IIPOLIECCE OCBOCHUS TUCIMILIMHBI (MOIYJIS) — ITOCIEI0BATEIbHBIM JTOCTUKEHUEM
PE3yJIbTaTOB OCBOEHUS COAEPKATEIBLHO CBSI3aHHBIX MEXTyCO00M pa3/ienoB, TEM.
Tab6anna 6 - CoorBercTBHE Pa3/1e/10B, TeM THCHHUILINHBI (MOAYJIs1), Pe3yIbTaTOB 00y4eHHS
M0 JMCHUIIHHE (MOAYJII0) M OLIEHOYHBIX CPe/ICTB

Konx koHTpOIupyemon Hanmen
Ne n/m|  KoHTpomupyemslii pa3ien, KOMIIETSHIINH OBaHHE
TeMa IUCIUTLTMHBI (KOMITETEeHITHH) OLIEHOY
(MomyisT) HOTO
CpEICTB
a
L. |Tema 1. TIpenmer, 3anaun, OIIK-1 | OIIK-6 | ONK-11 | VYcrubii otBeT
CTPYKTypa U COJepKaHUE Kypca.
2. |Tema 2. SCADA-cuctemsl OIIK-1 | OIK-6 | OTIK-11 Ompoc
SCADA-cucrembl. OyHKINH.
3. |Tema 3. SCADA-cucteMsl. OIIK-1 OIIK-6 | OIIK-11 YcTHBIN OTBET
[ [porpammupoBaHu€e aJIrOPUTMOB
[IporpamMmmupoBaHue
AQJITOPUTMOB.
4. |Tema 4. IlpomblllITIEHHBIE OIIK-1 OIIK-6 | OIIK-11 Tecr
0001l KUKA.
5. |Tema 5. Ctpykrypsi n ¢pynxmmn | OHK-1 OIIK-6 | OIIK-11 VYCTHBINM OTBET
cucteMbl pobota KUKA.
6. |Tema 6. KanubpoBka OIIK-1 OIIK-6 | OIIK-11 YcTHBIN OTBET
nHcTpymeHTa. Kannbposka 6asbl.

7.2. Onucanue mokasaresjieili 1 KpuTepueB OLCHUBAHUS KOMIIETEHIMI, OMUCAHUE
HIKAJTOLEeHUBAHUS
Taoauna 7 - Iloka3aTeu oueHUBAHUS Pe3y/JbTATOB 00y4eHUS B BU/le 3HAHUI


http://www.consultant.ru/

[IIxana Kputepuu onienuBanus
OLCHHUBAHUA

5 JEMOHCTPHPYET IITyOOKOE 3HAHHE TCOPETHYECKOI0 MaTepualia, yMCHHE
000CHOBAHHO M3JIaratb CBOU

«OTIIMYIHO» MBICJIH I1O 06CY)KII3€MBIM BOIIpOCaM, CIIOCOOHOCTH IIOJIHO, ITPAaBUJIBHO U
APryMCHTHPOBAHHO OTBCYATbHA BOIIPOCHI, IPUBOJUTH IIPHUMCPHI

4 ACEMOHCTPHUPYET 3HaHHUC TECOPECTUUCCKOTO MaTcpuraia, €ro
IIOCICI0BATCIBHOC I/I3JIO)KCHI/IG,CHOCO6HOCTB IMPUBOJUTH

IIPpUMEPEBI, JOIMyCKACT CAUMHNYHBIC OIJ_II/I6KI/I, HCIIPABJISIEMBIC ITOCJIC
3aMCYaHUuA IIPCroaaBaTciia

«XOpoHIo»

3 JIEMOHCTPHPYET HEMOJHOEe, (hparMEeHTapHOE 3HAHUE TEOPETUUYECKOTO MaTepHala,
«YLOBJICTBOPH | TpeQyrolee HABOASIIUX BOMPOCOB MPEIMOaBaTesl, JOMYyCKaeT CYIIeCTBEHHBIC
TCJIBHO» OIIMOKH B €TI0 HM3JIOKCHUU,
3aTPYIHSCTCS B MPUBEIACHUH IPUMEPOB B (DOPMYITHPOBKE BEIBOJIOB
<<Heyﬂ§BneTBo JEMOHCTPUPYET CYLIECTBEHHBbIE MPOOENbl B 3HAHUU TEOPETHUECKOr0 Marepuaia,

PHUTECIIBHO» HE CIIOCOOCH €TOM3JI0KUTh U OTBETUTH HA HaBOJAIIMEC BOIIPOCHI IPCTIOAaBaTCIid, HE
MOXKCT IIPUBCCTU ITPUMCEPLI

Tabauua 8 - Ilokasaresn oleHUBAHNUSA Pe3yJIbTATOB 00YUYEeHHUsI B BH/Ie YMEHHI U BJIaJleHUH

[ITkana Kputepuu onienuBanus
OLICHUBAHUS
5 JEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHATh 3HaHHWE TEOPETUUYECKOT0 MaTepuania Mnpu

BI)IHOJIHGHI/II/IBaI[aHI/II\/JI, MOCJICAOBATCIIbHO U IPABUJIBHO BBIMIOJHACT 3aJaHHA, YMCECT

«OTIIMYHO»
000CHOBAHHO H371araTb CBOH
MBICJIM M JCJIAaTh H606X0,I[I/IMBIG BBIBOBI
ACMOHCTPHUPYCT CIIOCOOHOCTH MNPUMCHATH 3HAHUC TCOPECTHUICCKOI'0 MaTepuajia mpu
4 BBIHOHHGHHHSaI[aHHfl, MOCJICA0OBATCIIBHO U IMPABUJIBHO BBIMIOJHACT 3aJaHUA, YMCET
«Xopomo» 000CHOBAaHHO M3JIaraTh CBOU

MBICJIM U ACJIATh HeO6XOI[I/IMBIe BBIBO/JIbI, JOITYCKACT CANHUYHBIC OI_HI/I6KI/I,
HCIIPABJIACMBIC ITOCJIC3aMCUaHMA ITPCIIOaAaBaTCIA

3 ACMOHCTPHUPYET OTACIBHBIC, HCCUCTCMATU3UPOBAHHBIC HABBIKH, HC crocobeH
MNPUMCHUTDH 3HAHUCTCOPECTUUCCKOTO MAaTCpUajia IMpUu BBIIIOJIHCHUN 3aﬂaHHﬁ,

«yIOBIETBOPH
— WCIIBITBIBAET 3aTPYAHEHUSA U JTOIIyCKAeT
OLIMOKM TPH BBIOJHEHUHU 3aJlaHUM, BBIMOIHSET 33aJaHHue MPH MOACKa3Ke
npenojaBaTesis,3aTpyAHsiercs B GOpMyIHpPOBKE BBIBOJIOB
2 He c1oco0eH MPaBUIILHO BHIIOJHUTH 33/1aHNE
«HEYIOBJIETBO
PUTEIBHO»

7.3. KoHTpOJIbHBIE 32JaHUS U HHbIE MATEPHAJIbI, HEO0X0AUMBbIE IJISl OLCHKH
pe3yJbTaTOB 00yYeHHs 10 AU CHUIINHEe (MOAYJII0)
1. JJaboparopHsbie pabOThI
Temsr 2, 3
JlaGopatopnas pad6ota N1 Coznanue npocroro rnpoekta B SCADA-cucreme TRACE MODE
B xozne BbmonHeHHs paboThl HeoOXoAuMo paszpaboraTh mnpoekT APM, copepxamuit
HECKOJIBKO KaHAJIOB JTAaHHBIX, UX
0TOOpa)keHHe Ha IKpaHe, TPEH]I ¥ porpammy Ha si3bike ST.
[TprMepHBIii TepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1) Kak coznats npoctoit npoekt B TRACE MODE?
2) Ilonstus 'yzen', 'kanan' B TRACE MODE?
3) Kak ocymiecTBnsieTcst mpuBsi3ka KaHAIOB?
4) A3pixu nporpammupoBanusi B TRACE MODE?
5) Kak pazmectuthb TpeH Ha rpaduuecKoM dKpaHe?



JlaGopaTtopHnas pabotra N2 Opranu3anus oomeHa nHbopmarueit mo nporokoiay DDE
[Ipy BbIMONHEHWH pPAaOOTHI HEOOXOAMMO OPraHU30BaTh B3AMMOACWUCTBHE IIPOEKTA W3
npenblayIen padboTsl ¢
npunoxenrneM Excel mo mpotokony DDE.
[TpumepHBIii TepeueHb KOHTPOJIbHBIX BOIPOCOB:
1) CriocoOb1 oprann3anuy 0OMeHa ¢ BHEIIHUMH YCTPOWCTBAMH U IPUIIOKESHUSMHU.
2) [Ipotokon DDE.
3) Pexumbl oOMena no npotokony DDE.
4) Opranuzamus oomena MPB no npotokory DDE B kauectBe cepBepa.
5) Opranu3anus oomena MPB no nporokony DDE B kauecTBe KiIneHTa.
JlaGopaTtopHas pabora N3 Hcnonp30BaHHUE B MPOSKTaX OTYETA TPEBOT
[Tpu BEIMOTHEHUHM PabOTHl HEOOXOAMMO JOTIOJHUTH CO3JAaHHBIA B MEPBOM pabOTE MPOEKT
OTYETOM TPEBOT.
IIpuMepHBIii IepeYeHb KOHTPOJIBHBIX BOIIPOCOB:
1) Anapmbl B COOBITHS.
2) Bunpl anapmoB.
3) TumnoBble amapmel.
4) Kak pa3mectutb otuet TpeBor B mpoekre TRACE MODE?
5) Kak HacTpouTh coxpaHeHue cooOiieHuii B ¢aitie?
JlabopaTtopHnast pabotra N4 Berpoennsie si3biku nporpammupoBanusi TRACE MODE
[Ipu BBIMONHEHMH PabOTHI HEOOXOAUMO HamucaTh mnporpammbl Ha s3bikax ST u FBD
COIJIACHO MHJIMBUIyaJIbHOTO 3aJaHMUS.
[TpumepHBIii TepeuyeHb KOHTPOJIBHBIX BOIPOCOB:
1) A3biku nporpammupoBanuss MOK 61131-3.
2) Kak coznats nporpammy B TRACE MODE?
3) A3wix ST.
4) S3eix FBD.
5) Kak ocyiiecTBUTh NPUBA3KY apryMEHTOB NPOrpaMMBbl K KaHaiam?
JlaGopatopHas padota N5 Pa3paboTka rpaduueckoro unrepdeiica
[Tpu BbIMOTHEHUH PabOTHl HEOOXOAMMO pa3padOTaTh MHEMOCXEMY I10 WHJMBUIYaTIbHOMY
3aJIaHUIO.
IIpuMepHBIii IepedeHb KOHTPOJIBHBIX BOIIPOCOB:
1) APM oneparopa.
2) MHeMOoCXeMBI.
3) TpeGoBaHuUsI K MHEMOCXEMAM.
4) Ilepeuncnure ocHoBHbIE rpadguueckue nemeHTsl B TRACE MODE.
5) Co3nanue TMHAMUYECKUX IpapUUECKUX JIEMEHTOB.
JlaGopaTtopHnast pabota N6 Hcnonas3oBanne Moaynien ynaaeHHOTo BBoa/BeiBojia B SCADA -
cucreme TRACE MODE
[Tpu BhIONIHEHNH PaOOTHI HEOOXOJUMO OCYILIECTBUTH B3aumozeiictsue MPB ¢ monynsamu
yJIaJIEeHHOTO BBO/1a/BBIBOJIA.
IIpuMepHBIii TepeyeHb KOHTPOJIBHBIX BOIIPOCOB:
1) CriocoObl opranu3anuy 0OMeHa ¢ BHEIIHUMH YCTPOMCTBAMH.
2) Opranu3zamusi 0OMeHa ¢ TTIOMOIIbIO BCTPOSHHBIX JIpaiiBEPOB.
3) Opranu3anus ooMeHa ¢ momoinsko mpotokosna OPC.
4) Opranu3zarust oOMeHa ¢ momoInbio mporokoia DDE.
5) Pexxumbl o6mena o mpotokossl OPC.

Bomnpocsl k 3x3aMeny:
DopmMoit TPOMEKYTOUHOM ATTECTALIMHU SIBJISIETCS clada dK3amMeHa. Bompockl K 3K3aMeHy:
1) WuTerpupoBaHHbIE CHCTEMBbl HPEANPHUATHS. YPOBHU YIPABICHUS HHTEIPUPOBAHHBIM

MpeanpusITHEM



2) KomruiekcHasi aBTOMaTU3alMs TPOU3BOJCTBEHHOTO MTPEIIPUATHS

3) ERP-cuctembl. OcHoBHBIC oHATHA. DBOonus ERP-cucrem

4) ®yukuu ERP-cucrem

5) Knaccuduxamust ERP-cucrem. [Ipumepst ERP-cuctem

6) Oranbl BHenpenuss ERP-cucrem

7) MES-cucremsl. Otnnunst MES-cuctem ot ERP-cucrem

8) ®ynkiuu MES-cucrem

9) SCADA-cuctembl. OCHOBHBIC TOHATHUS

10) Ctpykrypa SCADA-cuctem. OCHOBHBIC KOMITOHEHTBI

11) ®ynkuun SCADA-cuctem

12) Tunsr ynpasnenus B SCADA-cucreme

13) TpeboBanus k SCADA-cucremam

14) OcHognble 31amnbl npoekTupoBanus ACY Ha ocHoBe SCADA-cucteMbl

15) Texuuueckue xapakrepuctuku SCADA-cuctem

16) CroumocTtabie xapaktepuctuku SCADA-cucrem

17) Okcruyatanuonsblie xapakrepuctuku SCADA-cuctem

18) APM nucnetuepa. ['paduueckuit uarepgeiic SCADA-cuctem

19) Muemocxembl. OCHOBHBIE TpeOOBaHHU K MHEMOCXEMaM

20) Tpenast B SCADA ? cucremax

21) Anapmsl B SCADA ? cuctemax. Tumnsl anapmoB

22) BzaumopeiictBue SCADA-cucTeM ¢ KOHTpoJUIepaMu

23) Opranusaius oOMeHa C UCIIOIB30BaHMEM BCTPOCHHBIX JIPAaiBEPOB

24) Tunamuyeckuii oomen nanusimu (DDE) B SCADA

25) Ilpotokon oomena nanasiMu OPC

26) Berpoennsie si3b1ku mporpammupoBanus B SCADA

27) S3b1ku mporpammupoBanus ctanaapta MOK 61131-3. S3bik nporpammupoBanus ST

28) S3biku mporpammupoBanus cragaapra MOK 61131-3. S3b1k nporpamMupoBanust 1L

29) S3biku nporpammupoBanus ctagaapta MOK 61131-3. S3bik nporpammupoBanust LD

30) SA3biku nporpamMMupoBanus ctannapra MOK 61131-3. S3bix nporpammupoBanus FBD

31) A3biku nporpammupoBanus ctanaaptra MOK 61131-3. A3bik nporpammupoBanus SFC

32) Cucrema ymnpasienuss po6otom KR C4. Unrepdeiic mynbra ynpaBieHHs poOOTOM
KUKA. Ilepemenienue po6ora.

33) Cucrembl KoopAMHAaT poOoTa (yHUBEpcalbHasi, OCHOBHAs, CHCT€Ma KOOPAWHAT
UHCTPYMEHTA).

34) Beox po6ora B skciutyaTtanuto. FOctuposka pobora.

35) KannbGpoBka HHCTpYMEHTA.

36) KanubpoBka 06a3zbl.

37) Azpix nporpammupoBanus KRL

38) IlporpammupoBaHHE TMEpEeMEIIEHH MO TPAaeKTOPUU C TOMOLIbI0 (HOPMYIISPOB.
[Tepememienue PTP

39) IlporpammupoBaHHE TMEpEeMEIIEHH MO TPAaeKTOPUU C TOMOLIbI0  (HOPMYIISPOB.
[Tepememenue LIN

40) IlporpaMMupoBaHHE TMEpPEMELICHUH MO TPAeKTOPUU C MOMOINBI0 (HOpPMYIISIpOB.
[Tepememienue CIRC

41) Cunrynspssle nojoxeHus. KOHTpoas opueHTanny npy NEPEMENIEHUH 110 TPAEKTOPHUH.

42) CrnaxuBaHu€ JBIKECHUN U TIPEIPOIIECCOP.

43) IlepemenHsble u onucanusd. MHAMKAIMA U N3MEHEHNE 3HAYEHUM IEPEMEHHBIX.

44) Hcnonbp3oBaHuE JIOTHYECKUX (PYHKIINH.

45) IIporpammupoBanue GyHKIUN OXKHUIAHUS, QYHKIMNA TepeKITIOUCHUS.

46) [IporpammupoBanue aemwxkenuii B KRL. CtpykTypa mporpamm po6ora.

47) Huxnsl. beckoneunbit k. L{uki ¢ moicueTom KoJIMUECTBA UTEpaAIUi.

48) Huxnsl. [{ukIbI ¢ mpeaycioBUEM U € TTIOCTYCIOBHEM.



49) [IporpamMupoBaHre IEPEXOO0B. Y CIIOBHBIC MIEPEXOIBI.
50) IHoanporpammel. [IporpammupoBanue moamporpamm.
51) Ilpumenenue CAM-cucTem Jj1st IporpaMMHUpPOBaHusl POOOTOB

Ne
/o

Tun
3aqaHus

dopmynupoBKa 3a1aHUS

[IpaBunbHbIN
OTBET

Bpems
BBINOJIHEHUS
(B MHHYTaX)

Koo u naumenosanue nposepsiemoit Komnemenyuu
OIIK-6. Cnocoben pewiams cmanoapmuvle 3a0auu npopheccuonHanIbHo il 0esasmeabHOCmU HaA

OCHoOe6ée

UHgopmauyuonnoit u  ouodauocpagpuyeckoi

uHc[mpmauuouno-xommynummuormbtx MeEexXHO102UIL

KyJ1bmypul

c npumeHenuem

1.

3amanue
3aKPBITOTO
THIIA

Yo M3 MEepEeYrCICHHOTO SIBIISCTCS
TUTTUYHBIM UCTIOJTHUTEILHBIM
YCTPOHCTBOM B pOOOTOTEXHHKE?
a) JlanpHOoMeEDp

0) AkcenepomeTp

B) CepBomnpuBoa

r) MEKPOKOHTpOJLIED

2

Kakas xkunemarnueckas napa
SIBJISIETCS] BpaIlaTeIbHOM ?

a) [IpusmaTuyeckas

0) LunmuHaapuaeckas

B) Chepuyeckas

r) [Inmockas

UYro onuceiBaeT npsimas
KHHEeMaTudeckas 3a7ada
MaHunyJstopa?

a) Pacuetr HEOOX0UMBIX
MOMEHTOB Ha IMPUBOIAX

0) Onpenenenue MOI0XKEHUS U
OpPHUEHTAIINH CXBaTa 110 N3BECTHBIM
yriaM B COWJICHEHUSX

B) OrmipesiesieHre yIiioB B
COUWICHEHHUSX 10 33JaHHOMY
TIOJIOKCHUIO U OPUEHTAIIMH CXBaTa
r) Pacyer TpaekTopuu ABHKEHUS

Kaxkoii Tin nBuTaTe s Jalie BCero
UCIIOJIb3YETCS B HEOOIBIITNX
poOoTax At TOYHOTO YIpPaBIEHUS
MOJIOKEHUEM?

a) ACUHXPOHHBIN ABUTATENb
MEPEMEHHOT0 TOKa

0) [llaroBerit ABUTATEND

B) JIBUraTenb MOCTOSSHHOTO TOKA C
MIETOYHBIM KOJIEKTOPOM

r) JInHeHHbIN TBUTATENH

UYro takoe LLIUM (PWM) B
KOHTEKCTE YIIPaBICHHUSI MOTOPOM?
a) Meton u3MepeHust CKOpOCTH
BpaIICHUS

0) Crioco0 KoaupoBaHMs
uHpopMaIuU




Bpems

poOOTOM M aBTOMATHYECKOW JTMHUEH?

CIIOCOOHOCTBIO K
MepenporpaMMIPOBAHUIO
M MOJKET BBIIMOJIHATE
pa3iuyHbIC 3a/1a4H, B TO
BpeMs KaK
aBTOMATHYECKasl JIMHUS
MpeAHa3HaAYeHA JJIs
OJIHOM, KECTKO 3aJaHHOMU
IOCJIEJOBATEIbHOCTH
ONepaLM.

No Tun [IpaBunbHBIN
DopmyIMPOBKA 3aJaHUS BBIIIOJIHEHUS
/T | 3aJaHus OTBET
(B MHHYTaX)
B) MeToa peryaupoBaHus
CpPEIHETO HAIPSKEHUS,
IIOJAaBaeMOT0 Ha MOTOP
r) Tun o6patHOii cBsI3U OT
JHKOJEpa
6. 3amanne Jlyis 9ero B poOOTOTEXHHUKE Jlis ctabunmu3aruu 5
OTKPBITOrQ | MCTIOIB3YeTCs [N -perynsarop? CHUCTEMBI U1 TOYHOT'O
THIA YIpaBIeHHS,
MUHUMU3AIUH OIIUOKH
MEX/1y 3a/IaHHBIM U
TEKYIINM 3HaYCHHEM
napameTpa (Hampumep,
MOJIOKEHUS HITH
CKOPOCTH).
7. Yro Takoe cucreMa TSXHHYISCKOr O 9TO0 cucreMa, 5
3penust pobora? MO3BOJIAIONIAs POOOTY
MOJIy4aTh U
aHATM3UPOBATH
M300pakeHUs
OKPY’KaIOIIEero Mupa AJst
HaBUTAINY,
UACHTU(DUKAIAN
00BEKTOB M BBITIOJTHEHUS
3a]a4.
8. Kaxas ocHoBHas (hyHKITUSA O0paboTka JaHHBIX C 5
KOHTpOJIIEpa B pOOOTH3MPOBAHHOMN CEHCOPOB U
cucreme? (dbopmupoBaHue
YHPAaBISIONINX CUTHAIOB
JUTSL AICTIOJTHUTEIbHBIX
MEXaHH3MOB COTJIACHO
3aJI0’)KEHHON TIpOrpaMMme.
9. Urto 03HAYaeT CTENeHb MOIBUKHOCTH DTO KOTUYECTBO 5
(aucro crerneHei cBOOOBI) poboTa- HE3aBUCUMBIX JIBHKEHHH
MaHUMyJsTOpa? (mepemerieHui u
BpallIeHuH ), KOTOpbIS
MOJKET BBITIOIHATH €T0
pabouwmii opras (cxBar) B
IPOCTPAHCTBE.
10. B 4yeM ocHOBHOE paznuuue MexIy PoGot obnamaer 5




Ne
/o

Tun
3aJaHus

DopmMynupoBKa 3aJaHUS

[IpaBunbHBIN
OTBET

Bpems
BBINOJIHEHUS
(B MHHYTaX)

Koo u naumenosanue nposepsiemoit Komnemenyuu
OIIK-11. Cnocoben pazpadamvieams u RPUMEHAMb ANZOPUMMBL U COBPEMEHHbBIE UUPPOGbLE
nPOCpaAMMHDBLE MEMOObL PACHEN 06 U NPOCKMUPOSAHUA OMOEIbHBIX YCIPOUCME U RoOcUcmem
MEXAMPOHHBLIX U  POOOMOMEXHUUECKUX CUCMEM C UCHONb306AHUEM CHAHOAPDMHBIX
UCROJIHUMEIbHBIX U YAPAGAIOWUX YCHIPOIICIE, CPEOCHE A6MOMAMUKU, U3MEPUMETbHOU U
8LIYUCTIUMENbHOU MEXHUKU 6 COOMEEMCHEUN ¢ MEXHUYECKUM 3A0anuem, papadoamoléams

uug

poeéble ajicOpummosl U RPOCPAMMbBL YRPA6J1eHUA poﬂomomexuuqea(ux cucmem

11.

12.

13.

14.

3aganue
3aKPBITOTO
THUIIA

Kakoii natunk ucnons3yercs 1ist
HU3MEpPEHHUs YIII0BOM CKOPOCTU?
a) AkcenepoMerp

0) ['mpockor

B) [lorenumomerp

r) MHKpeMEHTaIbHBIN HKOIEP

0

2

Uro Takoe "meprtBas 30Ha"
(deadband) B ympaBnenuu
poboTtom?

a) O6mnactsp, r11e poOOT HE MOXKET
JIBUTATHCS M3-32 MEXaHUYICCKHUX
OTpaHUYCHUHN

0) Jlmama3oH 3HaYCHHUI BXOJIHOTO
CUTHaJa, B KOTOPOM CHCTeMa He
pearupyer Ha U3MEHEHHE CUTHAIA
B) 3oHa, rae Wi-Fi curnan ¢
MyJIbTa YIPABJICHUS HEJOCTYIICH
r) O6nacte HepabOTOCIIOCOOHOCTH
JaTYnKa

Kakoii 3akoH ynpaBieHus
SIBJISIETCS] OCHOBOM IS
CJIEOBAHMSI 110 TPAEKTOPHUH?

a) 3aKOH yIpaBJIeHUS IO
Pa30MKHYTOMY LIMKITY

0) 3aKkoH ynpaBJIeHHs C OOpaTHOM
CBSI3bIO0

B) Pernelinblil 3aK0H ynpaBiieHus
r) IMITyJIbCHBIN 3aK0H
yIpaBJieHUs

Yro takoe ROS (Robot Operating
System)?

a) OneparoHHas cucTema
pearbHOTO BpeMEeHH IS
MHUKPOKOHTPOJUIEPOB

6) [Taker nporpamm ans 3D-
MO/JIEIMPOBAaHMS pOOOTOB

B) Mera-onepannoHHas cucrema,
MIPeOCTaBIIAONIAs HA0OP
WHCTPYMEHTOB ¥ OMOIMOTEK JJIs
pazpabotku [10 ans poboToB

r) Cnenuann3upoBaHHas




Bpems

No Tun [IpaBunbHBIN
DopmMyIUPOBKA 3aJJaHUS BBITIOJTHEHUS
/1 3a/1aHus OTBET
(B MHHYTaX)
OIEepaIlMOHHAs CUCTEMA JIJIS
npoMbliieHHbIX poOoToB KUKA
15. Kakas u3 nepeuncieHHbIX r 2
CTPYKTYP KHHEMATUYECKON CXEMBI
MaHHUITYJISITOPA SBJISIETCS] HanboJiee
pacnpocTpaHeHHOM?
a) [lapannenpHas
0) lekaproBa
B) Llunuuapudeckas
r) AHTporiomopdHas
(couneHeHHas)
16. 3amauue Yto TaKkoe KHHeMaTHueckas | 1o KOH(UTYpanus 5
OTKPBITOTO | CHHIYJISSPHOCTb MaHHITYJIATOpa? MaHHMITYJISITOPa, B KOTOPOH
THIA OH TepseT OIHYy WU
HECKOJIBKO CTereHen
cBOOOIBI M HE MOXKET
JIBUTAThCSI B HEKOTOPOM
HaIlpaBJICHUH.
17. Hns Yero ucnonsdyercs | [nsg nepecuera KoopauHAT 5
npeoOpa3oBaHue KOOPJTUHAT B | TOYKH WM BEKTOpa W3
pobotoTexHuke? OJHOU CHUCTEMBI OTCYETa B
JIpYyryro, Hampumep, H3
CHUCTEMbI KOoOpaAuHat
cxBara B MHUPOBYIO
CUCTEMY.
18. Uro Takoe AMHAMUKa poboTa? DTO pasfen MEXaHHKH, 5
W3yYaroImui  CWJIBl U
MOMEHTBI,  BBI3BIBAIOIIINE
IBUXKEeHHEe  po0boTa, B
OTJIMYHUC OT KHHCMAaTUKH,
n3yyaromen camo
JIBWKEHHE  0e3  yudera
IIPUYUH.
19. KakoB ocHoBHOIW mnpuHIMN pabotsl | OH H3J1y4aeT 5
YJIBTPa3ByKOBOTO JajibHOMepa? YJIBTPa3BYKOBON HMITYJIbC
U u3MepsieT Bpems, 3a
KOTOpOe 9X0-CUTHAI
BO3BpaIIaeTcs OT 00BEKTa,
npeoOpasys ero B
paccrosiHue.
20. Uto o3madaer TepMmuH '"TenmeMerpus’ | ITo mporiecc 5
MPUMEHHUTEIBHO K MOOWJIBHBIM | JMCTAHIIMOHHOTO

poboram?

U3MEPEHUA W INIEpEaavu
JaHHBIX (0] COCTOAHNN
pobora (3apan Oatapen,
MOKa3aHMs JaTYNKOB,
MTOJIOXKEHUE) Ha CTAHIIHIO
yIpaBJICHUSL.




Ne
/o

Tun
3aJaHus

DopmMynupoBKa 3aJaHUS

[IpaBunbHBIN
OTBET

Bpems
BBINOJIHEHUS
(B MHHYTaX)

Koo u naumenoeanue nposepsaemoii Komnemenyuu
IIK-1. Cnocoben npumenamo ecmecmeeHHOHAYUHbIE U OOU{EUHIICCHEPHbIE 3HAHUA, MENOObl
MaAmemMamuiecKko20 aHanu3a U Mo0eIupoeanus 6 npoPheccuoHanibHo i 0eameabHoOCmu.

21.

22.

23.

24.

25.

3aganue
3aKPBITOTO
THUIIA

Kakoii a;memenT
POOOTOTEXHUYECKOW CHCTEMBI
OTBEUaeT 3a nmpeodpa3zoBaHUE
AJIEKTPUYECKON DHEPTUH B
MEXaHUYECKOE JBUKEHUE?

a) Cencop

0) Muxkpormpormeccop

B) IIpuBo (akTr0aTop)

r) paiiBep

B

2

UYro onuchIBaeT KHHEMAaTHUKA
pobota?

a) Cuiibl, BBI3BIBAIOIUE JIBUKECHUE
0) I'eomeTputo aBrkeHus 6e3
yuyeTa IPUYHH, €r0 BbI3bIBAIOIIUX
B) AJITOPUTMBI yIIPABICHUS

r) Koncrpykuuto kopiyca

JIJ1s1 9ero UCnomnb3yercs JaTYuK
XoJuta B cepBoMoTOpE?

a) [l u3mepenus TemmepaTypsl
MoTOpa

0) dns onpenenenus
a0COJIIOTHOTO TIOJIOKEHHUS BaJla

B) Jlns u3mMepenust notpedisieMoro
TOKa

r) Jl71s1 3a1uThl OT Ieperpena

Uro Takoe "»HKOAEDP" B
poboToTexHUKE?

a) YcTpolcTBO AJist U POBaHUS
JAaHHBIX

6) JlaTuuk, npeoOpa3yronmii
MEXaHUYECKOE JIBUKEHHE B
ANIEKTPUYECKUE CUTHAIBI IS
orpezieNieHus TOJI0KEHUS WIN
CKOpPOCTH

B) McnonHuTENbHBIN MEXaHU3M
r) YCTpoHCTBO ISl Iepenavn
JAHHBIX 110 paJUOKaHAIy

Kakas u3 nepeunciieHHbIX
APXUTEKTYP SABISAETCS CTAHIAPTOM
JUTSL IPOMBIIIIIIEHHBIX pOOOTOB?

a) ROS

0) Arduino

B) PLC (IlporpamMmmupyembrit
JIOTUYECKHUI KOHTPOJLIEP)

r) Raspberry Pi




/o

Tun
3aJaHus

DopmMynupoBKa 3aJaHUS

[IpaBunbHBIN
OTBET

Bpems
BBINOJIHEHUS
(B MHHYTaX)

26.

27.

28.

29.

30.

3amanue
OTKPBITOT'O
THIIA

Uto Takoe "oOpaTHas KMHEMaTHKa" B
poboToTexHuKe?

9t0
3HAUCHUI
KOOpJMHAT
COWICHCHUSX )
MaHUMYJIATOPA,
HEOOXOMMMBIX JISI TOTO,
yTOOBl €ro CcxBaT 3aHsI
3aJaHHOE IIOJIOKEHHE U
OpHUEHTAIIHIO B
MIPOCTPAHCTBE.

BBIYHCIIEHHE
0000IICHHBIX
(yrmoB B

5

Jost 9ero
CHJIOMOMEHTHOE
yCUJIHs/MOMEHTa)?

UCIIONIB3YeTCS
sensing  (JaT4yMK

Jng u3mepeHuss cuil U
MOMEHTOB, JACHCTBYIOIINX
Ha cxBaT poOoTa, dYTO
MO3BOJIIET  pean30BaTh
compliant control
(amanTUBHOE ympaBieHUE)
U BBIIOJNHATH  3alayu,
TpeOyrormme "qyBcTBa
MIPUKOCHOBEHHMS "

Yro takoe SLAM B MOOHIBLHON
pobotoTexHuke?

310 mpotiecc,
KOTOpPOM pobort
OTHOBPEMEHHO CTPOUT
KapTy HEU3BECTHOM Cpeabl
u orpenaensieT cBOE
MECTOIIOJIO)KEHUE Ha ITOU
KaprTe.

pu

Kaxkas OCHOBHas
TJIAHUPOBAHUS TPASKTOPUN?

3ajJada

Ormnpenenursb
MOCJIEI0BATENbHOCTh
MIPOMEKYTOUHBIX
MIOJIOXKEHUH U OpUEHTALUI
pobota (MM ero cxBata)
MEXIy  HadaJlbHOU U
KOHEYHOU TOYKAMH,
YAOBJIETBOPSIONIYIO
ONpelIEICHHBIM
OTpaHUYECHUSIM.

B yem 3akirouaercs — NpUHUUI
"Benyuuii-eiomMbii" (master-slave) B
poboToTexHuke?

DTO MeTox ymIpaBieHHUS,
IpH KOTOPOM OIIEpaTop B
peasbHOM BpEMEHH
YOpaBiseT  JBIKCHHEM
poboTa-MaHUIYIIATOpA

("BemOMBIH") C IOMOIIBIO
JIPYTOro, 4acTO MEHBIIETO,
ycrporictBa ("'Begymnuit").

7.4. Metoanueckue

MaTepHuaJbl,

omnpeeJisiiIme

npoueaypsbl

pe3yJbTaToB 00y4eHHs M0 JUCHHUIINHE (MOAYJIIO)

(MoayJ10)

OICHUBaAHUA

Ta6anna 10 — TexHoJsioruyeckasi KapTa peiTHHIOBBIX 0aJ1J10B 10 AUCHHUILINHE



KomuuecTtBo MakcumanbHoe
No Konrtponupyembie . Cpok
MEPOIIPHUATHI KOJIMYECTBO
/1 MEPOTIPUATHS | GaULILL SaILIOB MIPECTABIICHHS
OcHoBHOM 0J10K

1. | Yemnoui onpoc 2/5 10 -

3awuma pegpepama 1/20 20 -
3. Tecm 2/5 10

Biok Gonycos

4. | llocewenue 3ansamutl 5 5 -
S. Ceoespemennoe  8bINONHEHUE 5 5

écex 3a0anui )

JlonmoTHUTEIbHBINH 010K
6. IK3amen 1/50 50
UTOro 100
Tadoauua 11 — Cucrema mrpadgoB (11 OHOTO 3aAHATHS)
ITokazarens bamn

Ono3zoaHnue Ha 3aHamMue -2
Hapywenue yuebnoii oucyuniurvl -2
Hezomosnocms k 3ausmuio -2
IIponyck 3anamus 6e3 y8axcumenbHOU NPUYUHbBL -2

Tadoauua 12 — Illkana nepeBoaa peiiTHHIOBBIX 0AJUIOB B MTOTOBYIO OIIEHKY 3a CeMecTp

1o AMCUUIIMHE (MOAYJIIO0)

Cymma Gansos Onenka no 4-6anapHOM IIKae
90-100 5 (oTHMYHO) 3a4TeHo
32_23 4 (xoportio)
70-74
65-69 3 (y1OBIETBOPUTEIHHO)
6064
Hwxe 60 2 (HEeYJOBIETBOPUTENIHHO) He 3auteno

[Tpu peanuzanuu TUCHUIUIMHBL (MOJYJIsl) B 3aBUCUMOCTH OT YPOBHSI MOATOTOBIEHHOCTH
00yyaromuxcss MOTyT OBITh HCIIOJB30BaHbl MHbIE (DOPMBI, METOABI KOHTPOJS U OLIEHOYHBIE
CpENCTBa, NCXO/sl N3 KOHKPETHOM CUTYALNH.




8. YueOHO-MeTOMMYECKOE U MATEPHAIbHO-TEXHNYECKOe o0ecreuyeHue TUCHIUIUIUHBI (MOTYJIs)

8.1. OcHoBHAag JuTEPATYPA

Psazanos C. U., Ilcurun 1O. B., Betkacos H. U., ABTomaTu3anus
| | MPOM3BOJICTBEHHBIX NPOLUECCOB B MAIMHOCTPOCHUH (poborotexnuka, | http://www.iprbooksh
POOOTOTEXHHUUECKUE KOMIUICKCHI), YIbSHOBCK: Y IbsTHOBCKHIA op.ru/106083.html
roCy/1apCTBEHHBIN TEXHUYECKUM yHUBEpCUTET, 2018
) [Tonypaes 1O. B., MexaTrpoHuka: OCHOBBI, METO/IbI, IPUMEHEHHE, http://www.iprbooksh
Caparos: Aii [Tu Ap Meaua, 2019 op.ru/86501.html
I'epman-T'ankun C. I'., Kapramos b. A., Jlutsunos C. H., MogensHOe .
. ) https://e.lanbook.com
3 | mpoektupoBanue MexaTpoHHbIx Moayieit SimInTech, Mocksa: JIMK
/book/190723
Ipecc, 2021
4 Jlykunos A. I1., [IpoekTupoBaHHe MeXaTPOHHBIX U https://e.lanbook.com
poboToTexHuueckux yctpoiict, Cankr-IlerepOypr: Jlans, 2022 /book/210764
8.2. J/lonmoiHuTeIbHAS JIUTEPATYPA
Cobonesckuii A. C., [llapumnosa D. @., O6P330BaTeJ'ILHa$I § http://www.iprbooksh
1 | pobororexnuka, YensOunck: YensiOMHCKUIA roCyJapCTBEHHBIH
2 op.ru/31915.html
MeIarOTMYECKUI YHUBEPCUTET,
2014
I'psizun /1. T'., MeToauyeckue ykazanus 1o npeauIiioMHoi npaktuke | http://e.lanbook.com/
2 | ¥ IUIUIOMHOMY TPOEKTHPOBAHUIO JIJISl CTYIEHTOB HAMPaBJICHUS books/element.php?
220400 — Mexatponuka u pobororexuuka, Cankt-Ilerepoypr: HUY pll _id=43635
NTMO, 2007
Kopsarun A. B., CmonbsaaunoBa H. M., O6pazoBatenbHast http://e.lanbook.com/
3 | poborotexnuka (Lego WeDo). COOpHUK METOIUYECKIX books/element.php?
pexkoMeHanuii u npaktukymoB, Mockga: JIMK Ilpecc, 2016 pll_1d=82803

8.3. UnTepHeT-pecypcbl, He0OX0AMMBbIE 1JIs1 OCBOCHHS U CHUIIIMHBI (MOXYJIA)

http://e.Janbook.com

http://www.iprbookshop.ru

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE
JUCIUITJINHBI

Jlnst  mpoBeneHWs 3aHATHH 1O JAaHHOW JUCHUIUIMHE HEOoOXoAuma ayauTopusl ¢
KOMIIBIOTEPOM, IKPAHOM.

PabGouas mnporpamma JUCHUIUIMHBI (MOIyJisi) TpPU HEOOXOAMMOCTH MOXET ObITh
aJlanTUpoBaHa JUIsl o0ydeHus (B TOM 4YHCJe C IPUMEHEHHEM JUCTAHIMOHHBIX 00pa30oBaTeNbHBIX
TE€XHO- JIOTHIl) JIMI C OTrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3[0pOBBS, MHBaIMIOB. i 3TOTrO
TpeOyeTcs 3asBlieHNe O0yUaroLUXCs, SBISIOMINXCS JIMIAaMUA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbS, HMHBAINUIAMU, UJIM UX 3aKOHHBIX MIPEJICTaBUTENIEN U pEeKOMEHIAIMH [ICUX0JI0r0-MeUKO-
nejaroruyeckod Komuccuu. s MHBanMIOB conepkaHue padoueil mporpammbl JAUCHUIUIAHBI
(MOZynsl) MOMKET OIpPENENAThCS TAaKKE€ B COOTBETCTBMM C WHIUBUAYAJIbHOW HpOTrpamMmon
peabwinTany UHBaNUAA (TIPU HAJTHYUH).


http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.iprbookshop.ru/

