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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJIAPTOM BBICIIEro 00pa3oBaHUs — OakajlaBpuaT IO
HarpasieHuto noarotoBku 15.03.06 Mexarponnka u poOOTOTEXHHKA, YTBEPKACHHBIM [Iprkazom
MunucTepcTBa HayKH 1 Bbiciiero oopasosanus Poccuiickoit @eneparuu ot 17.08.2020 Ne 1046.

[Mporpammy coctaBui(u):
K.T.H., IOLEHT, nouent, C.B. KoBbipmuH

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acefaHnu Kadeapbl «ABTOMATH3ALMUS [TPOU3BOJICTBEHHBIX IPOIECCOBY», MPOTOKOI OT «21» Mas
2024 1. Ne 12

3aB. kadenpoii, 4. T. H., Ipodeccop A.B. JluBmun



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

(dbopMupoBaHHE Yy CTylIeHTa OCHOBHBIX M BaXKHEHIIMX MPEACTABICHUI O (GHU3MYECKUX OCHOBaX
(YHKIIMOHUPOBAHUST KaK OTICIBbHBIX JEMEHTOB TaK M B IIEJIOM MEXaTPOHHBIX U POOOTOTEXHHYESCKUX
cuctem (MPC)

ycBOGHHE OOYyYaloIMMUCS TPUHIUIIOB MOCTPOEHHS po00Ta M OCHOBHBIX €r0 4YacTeil: yNpaBiIOLICH,
WCIIOTHUTENFHON M HH(OPMAIIMOHHON

3HAKOMCTBO C 00JaCTAMH MPUMEHEHHS MEXaTPOHHBIX U POOOTOTEXHUYECKUAX CUCTEM
1.2 3agaun AMCHHIIHHBI

nepenaya o0y4yarouuMcs 6a30BbIX MOHATHH M TEPMUHOJIOTHUH, TEOPETUUECKUX OCHOB U (pyHIaMEHTAIbHBIX
3HaHHUH B 00JIACTH CTPYKTYPhI MEXaTPOHHBIX CHCTEM

Ppa3BUTHUC O6IH€FO OpeaAcTaBICHUA O COBPEMCHHBLIX MEXATPOHHBIX CHUCTEMaAxX, MCETOJAaX HNOCTPOCHUA U
aHaJin3a MHTCTPUPOBAHHBIX MEXATPOHHBIX MO)IyJ'[eﬁ U CUCTEM, HpO6J’IeMaTI/IKe U COBPCMCHHBLIX METOAax
YIIpaBJCHUA MEXAaTPOHHBIMU MOAYJIAIMU U CUCTCMAaMU

MONyYCHHE TEpBBIX 3HAHWH O NPUHOUMNAX (PYHKIMOHUPOBAHWSA MEXAaTPOHHBIX MOAYJCH IBIKCHUS,
WCTOPHH Pa3BUTUS U COBPEMEHHOM COCTOSHMH POOOTOTEXHUKH, OOJACTSIX NPHUMEHEHUs, CTPYKType U

YCTPOHCTBE POOOTOTEXHUYCCKHUX M MEXATPOHHBIX CUCTEM
1.3 Ilesi> BocHUTAHNS M 321241 BOCIIHUTATEIbHOI PadoThl B pAMKaX TUCHUILINHBI

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OIIOI1T ‘ bnok 1. Iuctumumnel / O0s3aTenbHas 4acTh

2.1 I[I/ICIII/IHJ'H/IH])I U NIPAKTUHKHU, HA KOTOPLIX OCHOBBIBA€TCH U3YYCHUEC JTAHHOM JUCIHHUIIIMHbI

1 | ®T/1.01 3auumarensHas poGOTOTEXHUKA

2.2 I[I/[CIII/IHJ'[I/IHLI U IMMPAKTUHKH, VISl KOTOPbIX U3YyYCHUE JAHHOM M CHMIIJIHHBI
HeoﬁXOIlﬂMO Kak MpeamecTByomee

1 b1.0.23 MoaenupoBaHue CUCTEM U NPOIIECCOB
2 b1.0.26 3ammra HHTEIICKTYaIbHOW COOCTBEHHOCTH W TATEHTOBEACHUE
3 b1.B.JIB.02.01 OcHOBBI 00pabOTKH HHPOPMALIUK B MEXaTPOHUKE
4 b1.B./IB.05.01 MoaenupoBaHue U UCCIEA0BAHUE TPAHCIIOPTHBIX MEXaTPOHHBIX CUCTEM
5 B52.0.03(IT) [Tpom3BoaCTBEHHAS - TEXHOJOTHYECKAas! (IPOCKTHO-TEXHOJIOTHYECKAs) TPAKTHKA
6 b2.0.04(T1n) IIpon3BoacTBEHHAS - PEAAUIIIOMHAS TPAKTHKA
7 b3.01(11) BeimmonHeHME, MOATOTOBKA K MPOIEAYPe 3aIIUTHI BBITYCKHOHN KBATHM()HKAIIMOHHOHN PabOTHI
8 b3.02(J1) 3ammumra BRITYCKHOM KBaTH(DUKAIIMOHHOW PabOThI
3IIVIAHUPYEMBIE PE3YJIBTATBIOBYUEHUS 11O AUCHUITJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJBLHOM ITPOI'PAMMBI
Kon n Kon u nHaumeHnoBaHue
HAMMEHOBaHUe HHIMKATOPA J0CTUKEHH S Ilnanupyemble pe3yJbTaThl 00yYeHHs
KOMIETEeHIHH KOMIIeTEeHMH
3HaTh: HCTOPHUIO PA3BUTHS U COBPEMEHHOE COCTOSHHE
MEXaTPOHHUKH POOOTOTEXHUKH; KJIACCH(PUKALINIO MEXaTPOHHBIX
1 pOOOTOTEXHUUECKHX CUCTEM; OCOOEHHOCTH MOCTPOSHHUS
[IK-2 IlpoBenenue MEXaTPOHHBIX MOJYJEH U CUCTEM, B TOM UHUCIIE C
HAYJIHO- HCTIOJIb30BaHUEM NEPETOBOT0 OTEYECTBEHHOTO U MHPOBOTO
HCCIIEIOBATEIIHCKIX OTIbITa
U OIBITHO- [IK-2.1 [IpoBoauT paboTeI IO | YMETh: ONPEAENATh CTPYKTYPY MEXaTPOHHBIX U
KOHCTPYKTOPCKHX 00paboTKe M aHANN3y HAYYHO- | POOOTOTEXHUUECKUX CHCTEM; IIPOBOANTH aHAIHN3 MEXaTPOHHBIX
pa3paboTox TEXHUYECKOH HH(pOpMAINH 1 CHUCTEM Ha OCHOBE CIEITUAILHBIX HHTETPAIIMOHHBIX
JJIEMEHTOB Pe3yIBTaTOB UCCIEIOBAHIH mokasaresel; opopMIIITh pe3ynbTaThl aHAJIH3a B COOTBETCTBUHU
MEXATPOHHBIX 1 C HOPMaTUBHOM JIOKYMEHTAITUEH.
POOOTOTEXHUYECKHUX BrnageTs: MeTogamMu CTPYKTYPHOTO U ()YHKIIHOHAIBHOTO
CUCTEM aHaM3a CTPYKTYpHl, GyHKIMi 1 uaTerpam B MPC;
HaBBIKaMH TIOCTPOEHUS CXEM, ONHCHIBAIOIINX CTPYKTYPY H
dynkinn MPC; onuchIBaTh MPOCTHIE AITOPUTMBI U IPOTPAMMBI
YIpaBIIEHUS] MEXaTPOHHBIMH MOIYJISIMH.
4 CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHBI
OuHnas ¢popma *Kon
Kon HaumeHoBaHue pa3/iesioB, TeEM H BHI0B padoT Cemecrp Hace ;:i;";;i‘:::z:
Jlex Hp J1a6 cp KOMIIETCHIIUH
1.0 | Pasnen 1. IlpeanochbLIKHW Ppa3sBATHS MEXaTPOHHKH H




4 CTPYKTYPA U COAEPXAHMUE IUCHUIIVINHBI

Kon

HaumenoBanue pa3aejioB, TeEM U BU/10B pa60T

Ounas ¢opma

Cemectp

Yacsl

Jlek

IIp

Jlad

CP

*Koa
HHIMKaTOpa
JTOCTHKEHUST

KOMIIeTEHIUH

o0JacTu NMPUMECHCHUSA MEXATPOHHBIX CUCTEM.

11

Tema 1. OmnpezencHue TmpeaMera TUCHHIUIMHBL MecTo
JICHIHIUIAHBI B cCHCTeMe Opyrux auciuruiud (JI)

[K-2.1

1.2

Tema 2. OOoOmeHHas CTPYKTypHas cXeMa MeXaTPOHHBIX
MAaIyH. YPOBHH WHTETPAIlMN MEXaTPOHHBIX cucteM (JI)

[K-2.1

1.3

Tema 3. Cpensl M S3bIKM HPOrpaMMHUPOBAaHUs POOOTOB.
OcHoBblI IporpammupoBanus (JIP)

[K-2.1

2.0

Pasznen 2. KOHHEHIII/ISI MOCTPOCHUSA MEXATPOHHBIX CUCTEM.

21

Tema 4. CTpykTypa W NMPUHIMIBI MHTETPAlMM MEXaTPOHHBIX
cucreMm (J1, I13)

[K-2.1

2.2

Tema 5. IIpuHIMIBI TOCTPOEHUS U COBPEMEHHBIE TEHICHLUU
pa3BUTHA MeXaTPOHHHIX cucTeM (JI)

[K-2.1

2.3

Tema 6. I[locTpoeHne CTPYKTYpHBIX U (DyHKIHMOHAIBHBIX CXEM
MEXaTPOHHBIX CHCTEM. AHaTM3 CTPYKTYpHl W (QYHKIHAN
MexaTpoHHOH cuctemsl (I13)

[K-2.1

24

Tema 7. UndopManmoHHbIE yCTPOWCTBA MEXaTPOHHBIX CUCTEM.
ANropuT™MBbl 00pabOTKN CHTHAJIOB C aHAJIOTOBBIX M IU(POBBIX
jarunkos (113, JIP)

[K-2.1

3.0

Pa3gen 3. MexaTpoHHbIe MOLYJIH ABUKEHUSI.

3.1

Tema 8. Mexarponnsle moxynu (MM). Buabl, cTpykTypa,
npumenenue (JI)

[K-2.1

3.2

Tema 9. C60pKa U MPOrpaMMHUPOBAHUE MEXATPOHHOTO MOIYJIst
nexenus (113, JIP)

[K-2.1

4.0

Pasnen 4. Meroabl NIOCTPOEHHSI MEXaTPOHHBIX Y3JIOB U
cHCTeM.

41

Tema 10. Ilogxombl K HOCTPOCHHUIO MEXATPOHHBIX CHCTEM.
MeTtopl uHTETpail B Mexatponuke (JI)

[K-2.1

4.2

Tema 11. AHamu3 MeXaTpPOHHOM CHCTEMBI Ha OCHOBE
nokasateias (YHKIHOHAJIbHO-CTPYKTYPHOW HMHTErpallid U
pacnpeneneHus GyHKIHOHaNbHOU Harpysku (J1, T13)

[K-2.1

4.3

Tema 12. Amnanu3 MeXaTpPOHHOW CHUCTEMBl Ha OCHOBE
nokasaTesst pacnpezaeneHus (QyHKuuoHambHOM Harpyskm (J1,
I13)

[K-2.1

4.4

Tema 13. [IpoextupoBanue u cOOpKa MEXaTPOHHOTO MOIYJIS
(JIP)

[K-2.1

5.0

Pazgen 5. IIpobdnemaTnka ¥ cOBpeMEHHbIe MeETOMbI
yIpaBJIeHHs] MeXaTPOHHBIMH MOIYJISIMU U CHCTEMAMM.

51

Tema 14. OcobeHHOCTH TOCTAHOBKHM  3aJa4  yIpaBICHUS
MEXaTPOHHBIMH CHCTeMaMH. [IpHHIMIIBEI OCTPOEHUS CHUCTEM
HMHTEJUIEKTYaJIbHOTO yIpaBieHus B Mexarponuke (JI)

[K-2.1

5.2

Tema 15. PazpaboTka anroput™Ma u yrpaBISIIOLICH IPOTPaMMBI
st pobota (JIP)

[K-2.1

53

Tema 16. Peammzamms CHUCTEMBI YIpaBICHUS MOOHIHHOTO
poboTa Ha UCTIOTHUTEHFHOM ypoBHE (JIP)

[K-2.1

6.0

Pa3zgen 6. MexaTpoHHbIe CHCTeMbI B Pa3jJMYHBIX cfepax
NMPOU3BOICTBEHHOM AesITeILHOCTH.

6.1

Tema 17. Bemonnenne u 3ammura PI'P Nel «IIpumep
MEXaTPOHHBIH CHCTEM B OoTpaciy TPOMBIIIIEHHOCTH.
Crpykrypa, GyHKIHMH, OIleHKa U BUABI nHTerpaumy (I13)

12

IK-2.1

®opMa IpOMEKYTOUHOM aTTECTALUU — 3a4ET

Hroro yacos (6e3 yuéTa 4acoB Ha IPOMEKYTOUHYIO
aTTECTAIHIO)

17

17

34

76

5 ®OHI OHEHOYHbIX CPEACTB JJIsA ITPOBEJIEHUSA

TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM

ATTECTALUHU OBYYAIOILIUXCHA ITO AUCIUIIJIIMHE




donp

OIICHOYHBIX CpPEICTB IS TPOBEACHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W IIPOMEXYTOUHOI

aTTCCTalluM 110 JUCLUIIIINHC Oq)OpMJ'IeH B BUJAC NPUITOKCHUA Ne 1 k pa60qel71 nporpaMme AMCUUIUIMHBI 1 Pa3sMCUICH B

JJEKTPOHHOMI

HHPOPMALMOHHO-00Pa30BaTEIIFHOW Cpe/ic  YHUBEPCUTETA, IIOCTYIMHOW O0OydJaromeMycs depes3 ero

JINYHBIA KaOMHET

6 YYHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JTACIHATIIAHBI

6.1 YueOHas1 quTEepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Komn-Bo 3k3.
Bubmmorpaduueckoe onrcanue B Onbnmoreke/
OHJIAMH
6111 Ionypaes, F0. B. MexaTpoHuKa: OCHOBBI, METO/IBI, IIPUMEHEHHE : y4el. mocodue - 18
o 2-e mn., crep. / 0. B. Ilogypae. M. : MammnuocTpoenne, 2007. - 255c¢.
XaiimanH, b. Mexatponuka: KommnoneHnTsl, MeToabl, npuMepsl :/ b. XaiimanH [1
6.1.1.2 np.] ; pen.: O. B. Penernkwuii ; nep. ¢ vem.: W. B. baem [u ap.]. HoBocubupck : CO 5
PAH, 2010. - 60lc.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Kon-Bo 3x3.
Bubmmorpaduieckoe onrcaHue B Onbnmoteke/
OHJIANH
6.12.1 Jlyxkunos, A. II. IIpoekTupoBaHie MEXaTPOHHBIX U POOOTOTEXHUUECKUX YCTPOICTB 10
o + CD : yue6. mocobue / A. I1. Jlykunos. CII6. : Jlans, 2012. - 605c.
Bapurytuna, M. H. Mukpomexartponuka : yaeoHoe nocodue / M. H. baprryruna ;
TamO0BCKHIA TOCYTapCTBEHHBIH TEXHUYECKUH YHUBEPCUTET. — TaMOOB :
6.1.2.2 TamOoBcKMii Tocy1apcTBeHHbIH TexHnueckuid yausepcuter (TT'TY), 2014. — 219 Omnunaitn
c. — URL: https://biblioclub.ru/index.php?page=book&id=277779 (nata
obpamenus: 18.04.2024). — TekcT : AIEKTPOHHEBIH.
6.1.3 YueOHO-MeTOoquYeCKHE Pa3PA0OTKHU (B T. Y. 1JIsl CAMOCTOSITEILHOH PadoThl 00y4aIOUIUXCS)
Komn-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Oubnmoteke/
OHJIANH
Kosbipuiun, C.B. Meroanyeckue ykazaHus o u3ydeHuro aucuuminiel b1.0.36
OCHOBBI MEXaTPOHHUKH U pOOOTOTEXHHKH IO HAIIPaBICHHUIO moaroToBku 15.03.06
6.13.1 MexatpoHnKa 1 poOOTOTEXHHKA, MPohHiIs MexaTpoHnka 1 poOOTOTEXHHUKA Ha Ornaiis
o tparcnopte / C.B. Koseipmmn; UpI'YIIC. — Upkytek : UpI'VIIC, 2023. — 15 ¢c. -
Texkct: anexkrponHsIit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_49422_1484 2024 _1_signed.pdf
6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOH ceTH «MHTepHeT»
6.2.1 Hayunast anextponnas 6ubiamnorexa «KubepJlenunkay — https://cyberleninka.ru/
6.2.2 Hayunas snextponnas 6ubnuoreka eLIBRARY.RU — https://elibrary.ru/
623 OnekTpoHHast 6ubmmoTeka Y4eOHO-METOIMYECKOT0 LEHTpa MO 00pa30BaHHMIO Ha JKEJIC3HOAOPOKHOM
- tpancmnopte «3b YMII XJIT» — https://umczdt.ru/books/
6.2.4 OnekTpoHHO-OnbaroTedHas cucrema «BOOK.ruy, https://www.book.ru/
6.3 IlporpammHoe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6311 Microsoft Windows Professional 10, rocymapcrBennbiii  koHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6.3.1.2 I(;/:Il-icrosoft Office Russian 2010, rocynapcrBennbiit kKoHTpakT ot 20.07.2021 Ne 0334100010021000013 -
6313 FoxitReader, cBOOOIHO pacnpocTpaHsieMoe IpOrpaMMHOE obecrieuenne http://free-
T software.com.ua/pdf-viewer/foxit-reader/
Adobe Acrobat Reader DC cBoGogHO pacmpocTpaHseMoe MporpaMMHOe — oOecredeHue
6.3.14 . :
https://get.adobe.com/ru/reader/enterprise/
Suanexc. bpaysep. Ilpukmagnoe mnporpammHoe oOecmedenne oOmero HaszHaueHus, OducHsie
6.3.1.5 MIPWIIOKEHUS, JINLIEH3HUS — CBOOOHO paclpoCTpaHsIeMoe MporpaMMHoe obecrieueHre o Jumner3nn BSD
License
6.3.2 CnennaJn3upoBaHHOE NPOrPaAMMHOe o0ecledyeHne
6.3.2.1 IIporpammuoe obecnieuenne EV3 Software(MHoronoss3oBatenbekas sunensus) T101332011642
6.3.2.2 becmarHas cpena pa3padorku Arduino IDE asist MUKpOKOHTPOJIIEPHBIX IL1aT cemeiicTBa Arduino
6.3.3 UndopmanuoHHbie cIpaBOYHbIE CHCTEMbI
6.3.3.1 ‘ He npeycmoTpeHsl
6.4 IIpaBoBBIC 1 HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycmoTpenst




7 OIUCAHUE MATEPUAJIBHO-TEXHUYECKOU BA3bI,

HEOBXOJIUMOM J1JIs1 OCYIIECTBJIEHUS YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopmryca A, b, B, I', I, E UpI'YIIC maxoznstcs no aapecy r. Upkyrck, yi. UepHsImeBckoro, 1. 15;
kopiryc JI UpI'YTIC Haxomutcs — mo agpecy T. UpkyTck, yi. JlepmonTosa, 1.80

VYuebnast aynuropus J[-408*(408-1) KommbroTepHblii Kiacc — «MoOeTHPOBAHHE TEXHUUECKUX CUCTEM
YIPaBJICHUS» JJIS IPOBEJCHUS PAKTUUCCKUX 3aHATHIA, JAOOPATOPHBIX PabOT, IPYIIOBBIX U
WHIMBUIYATBHBIX KOHCYJIBTAIU, KYPCOBOTO MPOCKTUPOBAHHUS (BBIOJHEHUS KyPCOBBIX PabOT), TEKYIIErO

2 KOHTPOJIS ¥ IPOMEXKYTOUHOH arrectanui. OCHOBHOE 00opyaoBanue: Crienuanrn3npoBaHHas MeOeb,

KOMIBIOTEPHI C MOAKIIOYECHIEM K ceTH HTepHeT, obecriednBaroye J0CTYI B JIEKTPOHHYIO
nHpOopMannoHHO-00pa3oBaTensHyto cpeny Upl YIIC. MynsTiMenanpoekTop, SKpaH, HOyTOYK
repeHOCHOU. [t mpoBeieHNUs 3aHATHI HMEIOTCS YIeOHO-HATISIIHBIE TOco0us (TIpe3eHTAINH, TUIAKATHI).

VYuebnast aynuropus J{-410 st mpoBeneHus ISKIIMOHHBIX U TPAKTHYECKHUX 3aHATHH, 1a00paTOPHBIX padoT,
IPYIIIOBBIX ¥ MHAMBUIYaIbHBIX KOHCYIbTAU, KypCOBOTO NPOSKTUPOBAHHS (BBIITOIHEHHS KYPCOBBIX
paboT), TeKymero KOHTPOIIS U MIPOMEKYTOUHOU arTecTannu. OcHOBHOE 000pyJOBaHHE:!
CrenpanusupoBaHHas MeOellb, IIePCOHANBHbBIE KOMITBIOTEPHl. MyJIbTHMEANANIPOCSKTOP IIEPEHOCHOI, SKpaH,
HOYTOYK IepeHOCHOH. J{J1s mpoBeeHHs 3aHATHIA UMEIOTCS yueOHO-HaTIIIHBIC TIOCOOUS (TIpe3eHTAlNH,
TJTAKaTHI ).

[MomerieHuns U1t cCaMOCTOSTENBHON pabOThI 00YYAIOIIUXCS OCHAILICHBI KOMITBIOTEPHOI TEXHHUKOH,
MIOKJIIOYEHHON K MH()OPMALIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTH «IHTepHET», 1 00eCIIeUeHBI JOCTYIIOM B
ANEKTPOHHYIO HHPOpMaIMOHHO-00pazoBaTenbHyto cpexy Upl YIIC. [TomeneHns A caMOCTOSTEIbHOM

4 paboTHI 00yJarOIIIXCS:

— YHTAJbHBIC 3AJIBI;
— y4eOHbIe 3a7bl BEIYUCIUTENBHOH Texaukn A-401, A-509, A-513, A-516, A-501, A-503, 1-505, A-507;
— MOMEIIEHHs U1 XPaHeHUs1 U TPO(UIIAKTHIECKOT0 00CITy )KUBaHUs yueOHoro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JISA OBYYAIOIIUXCA
11O OCBOEHMIO JTMCIUAITJIMHbI

Bun yueOHoi
NIESITEILHOCTH

Opranuzanus yueOHO NesaTeIbHOCTH 00y4aromerocs

Jlexus

Jlekmmst (ot JatmHCKOTO «lection» — YTEHWE) — BHUI AyIUTOPHBIX Y4eOHBIX 3aHATHH.
Jlexnus: 3aKkiafbIBacT OCHOBBI HAYYHBIX 3HAHUI B CUCTEMAaTH3UPOBAHHOM, IOCJIEIOBATEIILHOM,
0000111eHHON (hOpMe; PaCKPBIBAET COCTOSIHAE M TEPCIEKTHBBI PA3BUTHI COOTBETCTBYIOIICH
00acTH HAyKW M TEXHUKH; KOHICHTPUPYET BHHMaHHe OOydyaromuxcs Ha Hamboliee CIO0XKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIMPYET [TO3HABATEIbHYIO aKTHBHOCTbH 00YYaIOINXCSI.

Bo BpeMsi JIEKIMOHHBIX 3aHATHH OOYYarOLIMICS [ODKEH YMETh CKOHLEHTPUPOBATH
BHUMAaHHE HA H3y4YaeMbIX NpoOieMax M BKIIOYUTH B PabOTy BCe BHUABI MAMATH: CIOBECHYIO,
00pa3Hyl0 1 MOTOPHO-JBHUIaTeNIbHYI0. J[JIs 3TOro Bech Marepual, u3jaraeMblii IIpenoaaBaTesem,
o0ydarommemMycsi HeoOXOIMMO KOHCHEKTHpoBaTh. Ha MOISIX KOHCIIEKTa CliefyeT IoMedaTh
BOIIPOCHI, BBIICIEHHbIE OOY4YalOIUMCsl JUIS KOHCYJIBTALMM C NperojaBaTeneM. BbIBOJb,
MOJNy4eHHBIE B BHJE (DOPMYJ, PEKOMEHIyeTcs B KOHCIIEKTE IIOJYEPKHBATh WIN OOBOAWTH
PaMKoii, 4TOOBI JTyuIe 3aroMUHAINCH. [101€3H0 COCTaBUTH KPaTKHH CIIPAaBOYHHK, COJEPKALINN
OIpe/IeIeHUs BAKHEUIINX MOHATHH JeKIMU. K KaIoMy 3aHATHIO ClieyeT pa3o0paTh Marepuai
npenplaymed Jekmuu. M3ydas marepuan Ho y4eOHMKY WM KOHCIIEKTY JIEKLIWH, ClemdyeT
HEPEXOUTH K CIEAYIOLIEMY BOIIPOCY TOJILKO B TOM Clly4ae, KOI/la XOPOILIO YCBOEH IPEAbLIyILUN
BOMpOC. Psii BONPOCOB MUCHMIUIMHBI MOXET OBITh BBHIHECEH HAa CaMOCTOSITENBHOE H3ydEHHE.
Takoe 3amaHue TpeOyeT ONEPAaTUBHOTO BHIMOJTHEHHA. B KOHCHEKTe JEeKIuil HeoOXO0IuMO
OCTaBUTh MECTO Ui OCBEIIECHHUS YIOMSIHYTHIX BompocoB. OOO03HAYUTH BOMPOCHL, TEPMHHBI,
MaTepuana, KOTOpBIM BBI3BIBAET TPYAHOCTH, IOMETUTh M MONBITATECS HAWTH OTBET B
pekomenayeMoil nureparype. Ecim camocrosiTensHO He ynaercss pazo0paThesi B MaTepHane, TO
HeoOxonuMo c(hOopMyJIMpOBaTh BOIPOC M 3a/aTh IIPENOJABaTeNIl0 HA KOHCYJbTAIlMM, Ha
MPaKTUYECKOM 3aHATUU

[IpaxTnyeckoe
3aHATHE

[IpakTrdeckoe 3aHATHE — BU aAyAUTOPHBIX YU€OHBIX 3aHATHH, Ile/IeHaNpaBIeHHas Gpopma
OpraHM3aly y4eOHOro mpolecca, Py peaii3alui KOTOpOol 00ydaromyecs 10 3aJaHuio U 10/
PYKOBOJICTBOM IPENOAABATENs BBINOIHAIOT IMpakTHdeckue 3amaHus. [IpakTudeckue 3amgaHus
HarpasjeHbl Ha yriyOJleHHe HAayYHO-TEOPETHMYECKUX 3HAHUH M OBJIAJEHUE ONpe/eICHHBIMU
MeToJlaMH paboThl, B IpOIecCe KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUS! M HABBIKHM BBITIOJIHEHHS TE€X
WIM HMHBIX y4eOHBIX IEHCTBHMH B naHHOW cdepe Hayku. [IpakThueckue 3aHATHS Pa3BHBAIOT
Hay4YHOE MBIIIICHUE M PEYb, MO3BOJIAIOT NPOBEPUTH 3HAHMS OOYYArONIMXCS, BBICTYNAIOT Kak
CpEeICTBa ONEepaTHBHOIN 0OPaTHOHN CBS3M; IEhb MPAKTUYECKUX 3aHATHH — YIITyONIaTh, paclIupsTh,
JETaIM3NUPOBATh 3HAHUS, TOJIydeHHbIE Ha JIEKIMHM, B 0000IIEeHHOW (opMe M COAEHCTBOBATH
BBIPAOOTKE HABBIKOB PO ECCHOHANBHON S TeTHbHOCTH.

Ha rmpakTHueckMx 3aHSATHSAX TOAPOOHO pPacCMaTPHBAIOTCS  OCHOBHBIC  BOIIPOCHI




TUCHIWIUIAHBI, Pa3OMpalOTCs OCHOBHBIE THMBI 3amad. K KakgoMy MNpaKTHYECKOMY 3aHSATHIO
clelyeT 3apaHee CaMOCTOSTEIbHO BBINOJHUTH JIOMAIllHEE 3aJaHu€ M BBIYUYHUTH JIEKLIMOHHBIN
MaTepHal K cienyromeit Teme. CHCTEeMaTHYSCKOE BBIMIOJIHCHHUE TOMAIIHUX 3aIaHUi 00s3aTeIbHO
U SIBJIICTCSI BAYKHBIM (DAKTOPOM, CIIOCOOCTBYIOIIUM YCICITHOMY YCBOCHHIO JTUCIUTUTAHBI

JlabopaTopuas
pabora

OCHOBHOW meNbI0 JTA0OPATOPHBIX pPAa0OT SABISAETCS TEOpETHYECKoe OOOCHOBaHHE,
HAaJIIAHOE W/WIM  JKCIEPUMEHTAbHOE MOATBEPXKACHHE W/WIM IPOBEPKA CYIIECTBEHHBIX
TEOPETHYECKUX IOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHajHu3 CYLIECTBYIOIINX METOAUK U
METOJIOB MX peanu3auuu u T.0. OHM 3aHUMAIOT NPEHMYIIECTBEHHOE MECTO IIPU HW3Yy4YCHUH
JUCUUIUIMH 00s3aTeNbHON YacTH M 4acTH, (opMHpyeMoil ydyacTHHKaMH 00pa30BaTelbHBIX
oTHoueHui brioka 1.

Hcxons us nenu, conepkaHueM J1abopaTopHBIX pabOT MOTYT OBITh:

- DKCTIEPUMEHTANIbHAS IPOBEPKa (GOPMYII, METOIMK PACIeTa;

- NIPOBEJCHNE HATYPHBIX M3MEPEHUH CBOWCTB, pabOUMX MapaMeTpoB, PEKHMOB PabOOTHI
TIPY TIOMOIITH J1a00paTOPHOTO 000PYIOBAHMUS H/HITH CTEHIOB  MAaKETOB;

- 03HAKOMJICHHUE, aHAJIN3 ¥ TEOPETHYECKUE BBIKJIA/IKU 110 YCTPOUCTBY, IPUHINITY AEHCTBUS
U crnocobaM OOCTy)XMBaHMS —aIlapaTroB, JeTajleld MallWH, MEXaHW3MOB, IIPOIIECCOB,
MPOTEKAOUINX B HUX IIPU 3TOM H T.1.;

- HarjsiHas rpaduyeckass HHTEPIPETalus YepTexkel, cxeM, 00beMHBIX ITOBEPXHOCTEH U
T.JI., BOCHPOU3BOJUMBIX C TIOMOIIBIO CIIEIIMAIN3UPOBAHHOTO MPOTPAMMHOTO 00ECIIeYCHUS;

- MMUTAIMOHHOE MOJICJIMPOBAHKE TPOLECCOB, MPOTEKAONIMX B CIOXHBIX XUMUYECKHX,
(U3MYECKHX, MEXaHUUECKHX, DIICKTPHIECKUX U NP. 00BEKTaX;

- HarjsHOE TIpelCTaBiIeHHe O paboTe INepcoHana KOHKPETHOH OpraHu3alud M
noapazaeneHust OAO «PXK/» mocpencTBOM MoJIENMPOBAaHMS IITATHRIX M BHELIITATHBIX CUTYallui
B BUPTYaJIbHBIX CHENNATN3NPOBaHHEIX APM (aBTOMaTH3MPOBAHHBIX pabOYNX MECT);

- YCTaHOBJIICHHE M IOATBEPXKICHNUE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHS IMPOBEICHHOTO
9KCIIEPUMEHTA U PACCUNTAHHBIX 3HAYCHUH) U T.11.;

- O3HAKOMJICHHE C METOJUKAMH{ INPOBEJICHUS SKCIEPHMEHTOB, HATILIIHBIM yCTPOHCTBOM
CTEH/I-MaKEeTOB H Tp.;

- YCTaHOBJICHHE CBOWCTB BEIECTB, NX KAUECTBEHHBIX M KOJIMUYECTBEHHBIX XapaKTEPHUCTHK;

- aHaJIM3 Pa3JIMYHBIX XapaKTEPUCTUK MPOLIECCOB, B TOM YHUCIE MPOU3BOACTBEHHBIX U HHBIX
MPOLIECCOB;

- pacdeT mapaMeTpoB pPa3JIMYHBIX SBJICHUN U MponecCCoB, CMOACINPOBATE KOTOPLIE HE
BO3MOYKHO B pEaJIbHBIX YCIOBHAX (HalpuMep, Ype3BblUYaifHble CUTYaAIlUH U 1Ip.);

- HaOJMIOJIeHUE PAa3BUTHS SIBICHHUH, TPOLIECCOB U JIp.

Jomyckaercst nHOE coJep)kaHue J1abopaTOpHBIX paboT, ecian 3TO OyneT crocoOCTBOBATH
peanu3aiyy ueieH U 3a1a4 AUCHUIUTHHEI M (JOPMHUPOBAHHIO COOTBETCTBYIONIINX KOMITETCHIIHH.

ITo xapakTepy BBIIONHSAEMBIX JJa0OPATOPHBIX PAOOT BO3MOXKHBI:

- O3HAKOMMTENbHbIE PaOOTHI, HCIOJb3yeMble Ml  3aKpeIUIeHHs  W3yYeHHOTO
TEOPETHYECKOTO MaTepralbl;

- aHAIMTHYECKNe PabOThI, NCIIOJIb3yeMbIe AJIsl TIOJTyYeHNsT HOBOW MH(OPMAIMK Ha OCHOBE
(hopmanu30BaHHBIX METOIOB;

- TBOpYecKkHe palboThl, OPHEHTHPOBAHHBIE HA CAMOCTOSTEIBbHBIN BBIOOpP IOAXOIOB
pelieHus 3a1ad.

[Ipexxae, yeM NPUCTYNHUTh K JaOOPATOPHBIM 3aHATHIM, OOYYArOIIUMCS HEO0OXOIUMO
MOBTOPHUTh TEOPETHUECKUN MaTepual mo Teme padothl. Kaxmas nabopaTopHas paboTa ocHalieHa
METOANYCCKUMU YKA3aHUIMMU, pa3pa6OTaHHLIMI/I npenogaBaTe/iAMu, BEAYIIUMMHA JUCHUILIAHY

CamocTosTeabpHas
pabora

OO6yuenue no qucuurumHe «OCHOBBI MEXaTPOHUKH U POOOTOTEXHUKUY» MPEAyCMaTPUBAET
aKTHUBHYIO CaMOCTOSTENIbHYIO paboTy oOyudatomerocs. B pasgene 4 paboueil Hporpammel,
KOTOpPBIM HazpiBaeTcss «CTPyKTypa M COAep)KaHHE NWCIMIUIMHBDY, BCE Yachl CAMOCTOSITEIEHOU
paboTHI pacuCaHbl [0 TEMaM U BOIPOCAM, a TaKXkKe yKa3aHa HeoOxonumas yueOHas JuTepaTypa:
oOyuaromuiicss u3y4daeT y4eOHbBIM Marepuan, pa3dupaeT mpHUMeEphl M pelaeT pa3HOYPOBHEBEHIE
337a4d B paMKax BBIIOJIHEHUS KaK OOIMX IOMAallHWX 3aaHuid, Tak W HMHAWBUAYaJIbHBIX
nomamHux 3ananuid (MA3) u npyrux BHIOB paboT, HPEIyCMOTPEHHBIX pabodel mporpaMmoin
JUCHUILIMHBL. [Ipy BBIMOJIHEHWH NOMAalIHMX 3a/laHWi OOydYaromeMycsl cliefyeT oOpaTHThCcS K
3aj1a4aM, peICHHBIM Ha MPEABIIYIINX [TPAaKTHUECKUX 3aHATHAX, PEIICHHBIM JIOMAITHUM paboTam,
a TaKkKe K NpUMepaM, NPUBOAUMBIM JiekTopoM. Ecimm 3Toro Oynmer HemocTaTOuHO ISt
BBITIOJIHEHHSI BCEH PabOTBHI MOKHO JOIOJIHUTEIHEHO BOCIIOJIB30BAThCS YUYEOHBIMHU IOCOOHSIMH,
NpUBEICHHBIMA B pasnene 6.1 «YuebHas nwurtepatypa». Ecmm, HecMoTpss Ha W3ydeHHBIH
MaTepHa, 3aJaHne BHITIONHNTE HE YIAeTCs, TO B 005A3aTEIFHOM MOPSIKE HEOOXOIUMO TTOCETUTh
KOHCYJIBTAIIMIO TIPETIO/IaBaTels, BEAYIIETO INPAKTHYECKUE 3aHATHS, W/HMIM KOHCYJIHTAIHIO
JIEKTOpA.

JomamHne 3amaHWsd, WHOUBHIyajdbHbIC JOMAIlHHE 3aJaHUi M JApyrue padoTHl,
NPeIyCMOTpEeHHBIE  pabodedl  mporpaMMoil  AWCIUIUIMHBI  JOJDKHBI  OBITH  BBIITOJTHEHBI
o0ydJaromuMcs B yCTaHOBJIEHHBIE INPENOAABATEIEM CPOKH B COOTBETCTBHH C TPEOOBAaHHMSIMH K
odopmiIeHHIO TEKCTOBOW M rpaMuecKoil JOKyMEHTaluH, chopMyiIHpoBaHHBIM B IlosioxkeHuH




\ «TpeboBanus K 0hOPMIICHHIO TEKCTOBOH M TpadrdecKor JoKyMeHTanud. HopMOKOHTpPOITEY

Komruteke y4eOHO-METOJMUYECKUX MAaTepUalioB M0 BCEM BUAaM Y4eOHOH [esTelIbHOCTH, MPEAYCMOTPEHHBIM padoueit
MIPOTPaMMO¥ AUCITUITINHEI (MOAYIIS), pa3MeIleH B JJIEKTPOHHOH HHpOopMannoHHO-00pa3oBatensHoi cpene Upl'YIIC,
JOCTYITHOW 00YJaromeMycs 9epe3 ero JINIHBINA KaOuHeT




IIpuio:xkenne Ne 1 k paGoueid nporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOEeCreueHusi CHUCTEeMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YarolUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBAaHUS KauyecTBa OCBOCHHUS 00pa30BaTeIbHOW MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(ecCHOHANTLHOM JCSITETLHOCTH Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX W BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/JI OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIFOUEBBIX MPUHIIMIIOB OICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpIICHUIO OCBOCHUS 00pa30BaTENBbHON MPOTrpaMMbl, JaeT o0Iee MpeICTaBICHHE O BHUJC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeAnoaaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aa4H MOBBIIIEHHOM CII0XKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuummuHa «OCHOBBI MEXaTPOHUKU M POOOTOTEXHUKH» Y4YacTBYeT B (OPMHUPOBAHUU

KOMIIETEHIIUN:

I1K-2.

[IpoBenenue

HAaY4YHO-HCCJICA0BATCIIBCKUX u

pa3pabOTOK 3JIEMEHTOB MEXATPOHHBIX U POOOTOTEXHUUECKUX CUCTEM

HpOF aMMa KOHTPOJIBHO-OLICHOYHBIX MCPOHPHHTHﬁ

OIIBITHO-KOHCTPYKTOPCKHX

o4Hasi popmMa 00yYeHHUs

Haumenosanue Kon
HanmMeHnoBaHue OLIEHOYHOTO
KOHTPOJIHO- WHIUKATOpa
Ne OOBEKT KOHTPOJIS cpeactra (popma
OIICHOYHOTO JTOCTHKEHUS e
TIPOBEACHUA*)
MEPOIPHUSTHS KOMIETEHITNH
2 cemecTp
1.0 Paspea 1. llpeanocbliky pa3BUTHS MEXaTPOHUKHU U 00JIACTH IPUMEHEHHS] MEXaTPOHHBIX CHCTEM
. Tema 1. Onpenenenue npeamera
Tekymumii
1.1 KOHTDOIE IUCLMIUIAHEL. MeCTO TUCIIATIINHBL T1IK-2.1 KoHcnekT (micbMeHHO)
P B cHcTeMe IpyTuX aucnutuiad (JI)
Tema 2. O0001IEHHAs CTPYKTYpHast
Texymuii CcXeMa MEXaTPOHHBIX MAIllVH.
1.2 ym p [K-2.1 KoHcnekT (micsMeHHO)
KOHTPOIIb YpOBHH HHTETPAIIUH MEXaTPOHHBIX
cuctem (JI)
. Tema 3. Cpenpl 1 A3bIKH
Texymuii JlabopaTopnas pabota
13 MpOTrPpaMMHUPOBAHUS POOOTOB. [K-2.1
KOHTPOJIb (TIMCEMEHHO/YCTHO)
OcHoBsl porpammupoBanus (JIP)
2.0 Pa3znen 2. Konueniusi moCTPOeHUsI MEXAaTPOHHBIX CHCTEM
o Tema 4. CTpyKkTypa U IPpUHLINIBI
Tekymumii
21 HWHTETPAIlIi MEXaTPOHHBIX CHCTEM [K-2.1 KoncrmekT (nmuchrMeHHO)
KOHTPOJIb
(JI, T13)
o Tema 5. IIpuHIUIBI IOCTPOCHUS U
Texyuii
2.2 COHTDOIE COBpPEMCHHBIC TCHICHIINU Pa3BUTHS [K-2.1 Koncrekt (mMchrMeHHO)
P MeXaTpoHHBIX cucteM (JI)
Tema 6. IlocTpoeHne CTPyKTypHBIX
. 1 (PYHKIIMOHAIBHBIX CXEM
Texyuii
2.3 KOHIDOIE MEXaTPOHHBIX CUCTEM. AHAN3 IK-2.1 KoHcnekT (mMcbMeHHO)
P CTPYKTYpBI U GyHKIHH
MexaTpoHHOH cuctemsl (I13)
Tema 7. Undopmannonusie
. YCTpPOMCTBA MEXaTPOHHBIX CUCTEM. KoHcnekT (mMcbMeHHO)
Texyuii
24 KOHIDOID Anroput™bl 00pabOTKH CUT'HAJIOB C [K-2.1 JlaGopaTopHast paboTa
P aHAJIOTOBBIX U IIU(POBBIX JATUUKOB (MMcbMEHHO/YCTHO)
(I13, JIP)
3.0 Paznen 3. MexaTpoHHbIE MOTYJIM ABM;KEHHUS
o Tema 8. MexaTpoHHBIE MOAYIIN
Texymumii
3.1 (MM). Buggsl, cTpykTypa, [K-2.1 KoncrmekT (MchrMeHHO)
KOHTPOJIb
npumenenue (JI)
. Tema 9. Coopka u KoHcnekT (micsMeHHO)
Texkymumii
3.2 KOHIPOIE MPOrpaMMHUPOBAHHE MEXATPOHHOTO [K-2.1 JlabopaTopHnas pabota
P Moyns nemwxenus (113, JIP) (IMCEMEHHO/YCTHO)
4.0 Paznen 4. MeTo/bl NOCTPOEHHSI MEXATPOHHBIX Y3JI0B H CHCTEM
. Tema 10. [Toaxoabl K MOCTPOEHUIO
Texyuii
4.1 KOHTDONE MEXaTPOHHBIX cUCTEM. MeTo bl IK-2.1 KoHcnekT (mMcbMeHHO)
i uHTEeTpanuu B Mexatponuke (JI)
Tema 11. Ananu3 MmexaTpoHHOI
. CHCTEMBI Ha OCHOBE ITOKa3aTells
Texymuii N
42 KOHTDOIE (YHKITMOHATEHO-CTPYKTYPHOR IK-2.1 KoHcnekT (micbMeHHO)
i MHTETPALUK U PaCIpeelieHHs
dbynkmonansHoU Harpy3ku (JI, I13)
. Tema 12. Ananu3 MexaTpOHHOI
Tekymmumii
4.3 CUCTEMBI Ha OCHOBE MOKa3aTes [K-2.1 KoHcnekT (micsMeHHO)
KOHTPOIIb

pacnpezeneHus QyHKIHMOHAIEHON




Harpysku (JI, I13)

44 Texymmii Tema 13. [IpoekTupoBanue u K21 Jlaboparopuas padoTa
) KOHTPOJTb cbopka mexarpoHHoro Moyt (JIP) ) (TMCHMEHHO/YCTHO)
50 Paznen 5. IlpodiemaTuka M cOBpeMeHHbIE MeTOABI YNPaBJIeHHS MeXaTPOHHBIMH MOAYJISAMH M
' cHCTeMaMH
Tema 14. Ocobennoctn
MOCTAaHOBKU 33/1a4  YIPaBJICHUS
Texymuii MEXATPOHHBIMU CUCTEMAMHU.
51 yi P [K-2.1 Koncnekt (mucsMeHHO)
KOHTPOIIb [TpuHOMTIBI TOCTPOCHHS CHCTEM
MHTEJUIEKTYaIbHOTO YIIPaBICHUS B
Mexatponuke (JI)
N Tema 15. PazpaboTka anropurma u
Texymumii . JlabopaTtopHast paboTa
52 YIOpaBIAOLMIEH IporpaMMBbl IS [K-2.1
KOHTpPOJIb (TIMCEMEHHO/YCTHO)

pobora (JIP)

Tema 16. Peanuzarms cucteMul

53 Texymmmii JlabopaTopHnas paboTa

yIpaBJieHus] MOOMILHOTO poboTa Ha [K-2.1
KOHTpPOJIb (TIMCEMEHHO/YCTHO)
UCTIOJIHUTENbHOM ypoBHe (JIP)
6.0 Pa3zpnen 6. MexaTpoHHbIe CHCTEMbI B Pa3JIMYHBbIX cepax NPOU3BOACTBEHHOM AeATEJIbHOCTH
Tema 17. BelnonHeHue u 3amuTa
PI'P Nel «IIpumep MexaTpOHHBIH
6.1 Tekymumii CUCTEM B OTPaCIH K-2.1 PacuerHo-Tpaduueckas
' KOHTPOJIb npoMsInuieHHoCcTH. CTPYKTYpa, ' pabota (PT'P) (mmceMeHHO)
(hyHKITNH, OIICHKA U BHJIBI
uaTerparmy (I113)
. N 3auet (cobecenoBaHue)
IIpomesxyTounas Texkyluii KOHTPOJIb 3HAHUN.
3ader - TeCTHpPOBAaHUE
aTTecTanus TectupoBanne

(KOMITBIOTEPHBIC TEXHOJIOTHN)

*d)opMa MMPOBCACHUA KOHTPOJIBbHO-OLCHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBIC
TCXHOJIOT'HH.
Onucanue nmokasarejei u KPpUTEPUEB ONCHUBAHUA KOMIIeTeHIIMH.
Onucanmne mkaJn OI¢CHUBaAHUA

KoHTponb KkauecTBa OCBOGHHS JUCIHMIUIMHBI BKIIOYaeT B ce0sd TEKYUIMH KOHTPOJIb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTTecTaluio. TeKylmuil KOHTPOJb YCIIEBAEMOCTH H
IPOMEXYTOUHasl aTTecTalus OOy4yaroIIMXCsl MPOBOAATCA B LENAX YCTAaHOBJIECHUS COOTBETCTBHUS
JOCTHXKEHUIN 0oO0yJaromuxcs MO3TalmHbIM TpeOoBaHUSAM 00pa3oBaTeNbHON MporpamMmbl K
pe3yibTaTtaM 00ydeHus: 1 GOpMUPOBAHHS KOMIETEHIUH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOW MPOBEPKH 3HAHWU,
YMEHUH, HAaBBIKOB OOydYaromuxcs. 3ajadya TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U PErYIsSIpHOE
yOpaBjieHHEe Y4eOHOW JIeATENbHOCTHIO OOYyYarolIMXCsi Ha OCHOBE OOpaTHOM CBSI3U W
KOPPEKTUPOBKU. Pe3ylIbTaThl OLIEHNBAHNS YUUTHIBAIOTCS B BUAE CPEIHEN OLICHKHU IIPU NPOBENCHNUN
IIPOMEXYTOUYHOM aTTecTaluy.

JUis  oueHMBaHMS pe3yJabTaTOB OOYyYEHHsS HUCHONB3YyeTCsl ueThlpexOaibHas —IIKala:
COTIIMYHOY, «XOPOIIOY», «yIOBIETBOPUTEIHHOY, «HEYJOBIECTBOPUTEIBHO» U JABYXOaJlIbHAS IIKAJIA:
«3aUTEHOY, «HE 3aYTCHO».

IlepeueHp OLIEHOYHBIX CPEICTB, MCIOJIB3YEMBIX UIsI OLIEHUBAHUS KOMIIETEHLUMN, a TaKkKe
KpaTKasi XapaKTepUCTHUKa 3TUX CPE/ICTB MIPUBE/ICHBI B TAOIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HanmeHnoBanue
Ne Kpatkas xapakTepucTiKa OLLEHOUYHOTO CPEACTBA OLICHOYHOI'O
OLICHOYHOT'O CPEJICTBA
cpenctea B @OC

TunoBoe 3aganue
Cpe}lCTBO JJIA HpOBepKI/I yMeHI/Iﬁ l'lpI/IMCHSITB HOJ’Iy‘IGHHBIe JJISI BBITIOJTHCHU S
PacuerHo-Tpaduueckast | 3HAHHS 1O 3apaHee ONPEICICHHOW METOJHMKE JJIS PEHICHUS | PacyeTHO-

1 | pa6ora (PT'P) 3a]a4 WK 331aHuil 10 pa3feny AUCIUIIINHEI. rpadudeckoi
(TMCBMEHHO) MosxeT OBITh HCIIOIB30BAHO ISl OLIEHKH 3HAHWH, yMEHMH, | paboTHI 10
HaBBIKOB ¥ (MJIM) ONBITA AEATEIBHOCTH 00Y4aIOMINXCS paszenam/remam

JIMCIATUIAHBL




2 | Koncrexr

OcoOBbIif BUJ TEKCTa, B OCHOBE KOTOPOTO JIS)KUT aHATUTHKO-
CHUHTETHYECKAs TepepadoTka WHPOPMAIMU MEPBOMCTOYHUKA
(ucxomuoro Tekcra). Llenb 3Tol 1esATenpHOCTH — BEISBICHUE,
cucTeMaTH3anus U 00o0IeHre (C BO3MOXXHOM KPUTHYECKOH
OlLIeHKOI1) HauOojee UEHHOW (AT KOHCIIEKTHPYIOIIETo)
nHpopmanum.

MoeT OBITh HWCHOJB30BAHO I ONCHKH 3HAHWH, yMEHWH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS

TeMbl KOHCTIEKTOB

3 | JlabopartopHas pabora

CpencTBo, MO3BOJSIONICE OICHUTh YMEHHE OOYYaroIIerocs
MUCBMEHHO/YCTHO WU3JIaraTh CyTh IIOCTABJICHHOW 3a/auyH,
CaMOCTOSTEIIFHO MPUMEHATh CTAHIAAPTHBIC METOMBI PEIICHUS
MOCTaBJICHHOW 3aJa4yd C HCIIOJIb30BAaHUEM HMEIOILIEHCS
nmabopaTopHOil  0a3pl, MPOBOMUTH AaHAIH3 IOIYYCHHOTO
pe3ynbTara paboTHL.

MoskeT OBITh HCIIONB30BaHO U OLCHKH YMEHHWH, HABBIKOB U
(vimm) oTIbITa IEATETFHOCTH 00YJaIOIINXCS

Oo6pa3zerr 3ajaHus
JUTSL BBITIOJTHEHUS
n1a00paTOPHOIA
paboTH! 1
[IPUMEPHBIN
nepeyeHb
BOIPOCOB TSI €€
3aIIUTHI

HpOMe)KYTO‘lHaH aTrecranus

IIpencraBnenue
HaumeHnoBanue
Ne Kpatkas xapakTepuCTHKa OLIEHOYHOI'O CPE/ICTBA OLICHOYHOI'O
OLICHOYHOI'O CPEJICTBA
cpenctea B @OC
CpencTBo, MO3BOJIAIONIEE OICHUTh 3HAHUSA, YMEHUS, HaBBIKOB | IlepedyeHs
u (W) ombITa  JEATENBHOCTH  OOYYaromerocss IO | TEOPETHYECKUX
1 | 3auer JUCLHUIIINHE. BOIIPOCOB U
MosxeT OBITh HCIIOJB30BAHO ISl OLICHKH 3HAHWH, YMEHMH, | MPaKTHYECKUX

HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

3a/laHul K 3a4eTy

Tect — npoMexyTouHas
2 | arrectanus B popme
3aueTa

CucteMa  aBTOMATH3UPOBAaHHOTO  KOHTPOJS  OCBOCHHUSA
KOMIICTCHIMIH (4acTH KOMIICTEHIMKA) OOyJaromuMcsl o
JUCUUIUIMHE (MOJYJIIO) C UCIIONb30BaHHEM HH(OpPMAIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHH.

MoxeT ObITh HCHOJB30BAHO I OICHKH 3HAHWH, yMEHUH,
HaBBIKOB ¥ (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

DoHp TeCTOBBIX
3aJlaHuK

KpnTeplm H IIKAJbI OEHUBAHNA KOMIIETEHIIMH B pe3yiabTaTe H3y4YCeHUs TUCHUITINHBI

NIPH NPOBeIeHNH MPOMeKYTOUYHOI aTTecTannu B popme 3auera. lllkana oueHuBaHusA YPOBHS

OCBOCHHSA KOMIIeTEeHIHII

IIIkana oneHUBaHUS

Kpurepun onennBanums

Yposenb
OCBOCHUS
KOMITETEHINH

«3ayTCHO»

OOyyvaromuiicss TPaBHJIBHO OTBETHI Ha TEOPETHYECKHUE
Borpockl. [lokasan oTiIMYHBIE 3HAHWS B paMKax ydeOHOTo
Mmarepuaina. [IpaBunbHO BBINOJHWI IPAKTUYECKUE 3a/laHUS.
Iloxa3anm oOTIMYHBIE YMEHUS U BIAJCHUS HAaBbIKAMU
IIPUMEHEHUs NIOJYUYEHHBIX 3HAHUM U YMEHUH [IPU PELEHUU
3aja4 B pamMKax yueOHoro marepuana. OTBETHI Ha Bce
JIOTIOJTHUTEIIbHBIE BOIPOCHI

Bricokuit

OOyyarommiics ¢ HEOOJBIIMMH HETOYHOCTSMH OTBETHJI Ha
TEOpeTUYEeCKHE BOMPOCHL. IloKasal XOpoIlue 3HAHHUSA B
pamkax  yueOHoro  wmarepmara. C  HEOOIBIIUMHU
HETOYHOCTSIMU BBITIONHIJ TIpaKTH4ecKue 3ananus. [lokazan
XOpOIIMe yMEHUs H BIAJCHUS HABBIKAMH IMPHUMCHCHHUS
MONyYCHHBIX 3HAHUW W yMEHWH IpH pPEIICHWH 33734 B
pamkax ydeOHOro marepuana. OTBETHII Ha OOJBIIMHCTBO
JIOTIOJTHUTENBHBIX BOITPOCOB

BbazoBwrii

OOyyaromuiicst ¢ CyIeCTBEHHBIMH HETOYHOCTSIMH OTBETHII
Ha TEOpETHYECKHE BOTIPOCHI. IMoxazan
YIOBJIICTBOPHUTEIBHBIE 3HAHWA B  paMKax ydeOHOro
Matepuana. C CymeCTBEHHBIMH HETOYHOCTSMHU BBITIOJHUI
MpakTHdeckue 3amaHus. llokaszan yIOBIETBOPHTENbHBIC
YMEHHUS M BIAJCHWUS HaBBIKAMH IPUMEHEHUS IMTOTyYeHHBIX
3HAHMH M YMEHUWH NpH pElICHUH 33Ja4d B paMKax y4eOHOTo

MuHuManbHBIA




mMarepuajia. Z[OHyCTI/IJ'I MHOT'O HETOYHOCTEH Ipu OTBETC Ha
JAOTIOJIHUTCJIbHBIC BONPOCHI

Oquannmﬁcsi Ipyu OTBETC Ha TCOPECTUYCCKUC BOIPOCHI U

pu BBITIOJTHEHUN MIPaKTHIECKUX 3aJaHuH
«HE 3AUTCHOY NIPOJEMOHCTPUPOBA HEAOCTATOUHBIH YpOBEHb 3HaHUHM U Komnerennus
YMEHHH TIpH pEmIeHWH 3agad B paMKax ydeOHOro He chopMupoBaHa

Marepuana. IIpy OTBeTax Ha [OMOJHUTEIBbHBIE BOIPOCHI
OBIIO TOMyIIEHO MHOXKECTBO HETIPABMUIIBHBIX OTBETOB

Tect — npomexxyTouHas arrectaiys B popme 3auera

[IIxana onieHUBaHUS

Kpurepun onieHnBanus

«3a4YTCHO»
TECTUPOBAHUSA

OOyyvaromuiicst BepHO oTBeTHa Ha 70 % 1 OoJyiee TECTOBBIX 33laHUW NPH MPOXOKIACHUH

«HE 3a4YTCHO»

TECTUPOBAHUSA

OOyy9atommiicst BEpHO OTBETHI Ha 69 % M MeHee TECTOBBIX 3aaHUH NP MPOXOKICHUH

Kputepun u mkaJibl olleHMBaHUS Pe3yJbTATOB 00y4eHHUs NPU NMPOBeAeHUH
TeKYIIero KOHTPOJIsl yCleBaeMoOCTH

Pacuerno-rpaduueckas padora (PI'P)

[IIxane1 olileHUBaHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOPOIO» «3a4YyTCHO»

«YHOBJICTBOPUTCIILHO»

OOGyyaronuiicss MOJHOCTbIO M TPAaBUIBHO BHIMONHWI 3amanue PIP.
IToka3am OTIWYHBIC 3HAHWSA, YMEHUS W BIAQJCHUS  HABBIKAMU
MPUMEHECHUSI MX MPH PEIICHUH 3a7ad B PaMKax YCBOCHHOI'O Y4eOHOTO
Matepuana. PI'P  odopmiena akkypaTHO H B COOTBETCTBHH C
MPEABSIBISCMBIMU TPEOOBAHUSIMH

OOyJatontuiicsi BRITOTHII 3aqanne PI'P ¢ HeOONMbIIMMH HETOYHOCTSIMH.
[Moxazan xopormmme 3HAHWS, YMCHHS U BIIaICHUS HABBIKAMH IIPUMCHEHUS
WX TIPU peIICHWH 3a7ad B paMKaxX YCBOSGHHOTO y4eOHOTo MaTephaa.
Ectp HenmocraTku B opopmiernn PI'P

OOydatonmmiicss  BBRIMONHWI  3amanme P[P ¢ cymecTBeHHBIMH
HeTO4YHOCTsIMU. [lokaszanm yIOOBICTBOpUTENBHBIC 3HAHWSA, YMEHHA U
BIIQJICHUS HAaBBIKAMU MPUMEHEHHMS WX TPU PEUIeHUH 3aJad B paMKax
YCBOGHHOTO yueOHoro matepuaina. KauectBo odopmienuss PI'P umeer
HEJ0CTaTOYHBIN YPOBEHb

«CHEYIOBJIECTBOPUTEIILHO» «HC 3a4YTCHO»

I[Ipu  Bemonnennmn PI'P  oOywarommiics  MpOAEMOHCTPUPOBAI
HEJOCTaTOYHBbIH YPOBEHb 3HAaHUN, YMEHUI U BJAJCHUS HMU IIpU
pelLIeHUH 33/1a4 B paMKax YCBOSGHHOTO yUeOHOro MaTepHaia

Koucnekr

[IIxansl oLlEeHUBaHUS

Kpurepun onennBanus

KOTJIIUYIHO»

«3a4YTCHO»

«XOpPOIOo»

KoHCIeKT 110 TeMe BBIIOJIHEH B 0003HAYCHHBIH npenoaaBaTeyieM CpOK.

KoHcriekT BBIMONIHEH OOydYaromMMCcs MO 3aJaHHOM TeMe B MOJIHOM
o0semMe ¢  CcOOMIOCHHEM  HEOOXOAMMOM  MOCIeI0BaTEIbHOCTH.
OO6yuatomnuiicss paboTall MONHOCTBIO CAMOCTOSITENIFHO; PAaCKPBUI TEMY
MOJTHOCTBIO M OTBETHJI Ha BCE BOIPOCHI MPENOAABATENS 0 KOHKPETHOM
TeMe KoOHcHekra. KoHcmekT odQopmileH akKypaTHO, B HambOoiee
ONTHMAJILHOH JUIsl PUKCAMU pe3ynbTaToB opme

KoOHCIIEKT 110 TEME BBLINOJIHEH B 0003HAYEHHBIH npenogaBaTeyieM CpoOK.

KoHcriekT BBIIONIHEH OO0ydYalomMMCs MO 3aJaHHOM TeMe B MOJIHOM
o0bemMe ¢  coOuiofeHHMEM  HEOOXOOMMOW  ITOCIE0BATEIbHOCTH.
OOyyaronuiicst paboTall IOJIHOCTBIO CAMOCTOSITENILHO; PACKPBLT TEMY HE
IOJIHOCTBIO Y OTBETHII HAa 4acTb BOIPOCOB IpENofaBaTelsl IIo
KOHKpPETHOH TeMe KoHcrekTa. KoHcmekT odopmileH akKypaTHO, ¢
HE3HAYUTEJIbHBIMU UCIIPABJICHUAMHU




«YOOBJICTBOPUTCIILHO»

KoHCIIEKT 110 TEME BBINOJIHEH B 0003HAYCHHBIH npenogaBaTeyieM CpoOK.

KoHcrekT BbINONHEH 00y4YalomuMcs N0 3aJlaHHOW TeMe B HE IMOJIHOM
o0beme c YaCTHYHBIM co0JroIeHNEM HEOOX0ANMOH
HOCIIEJI0BATEIBHOCTH. OO6yyaromuiics paboran MOJTHOCTBIO
CaMOCTOATENbHO; PACKPBLI TEMYy HE IOJHOCTBIO M OTBETHJ Ha 4YacTb
BOIIPOCOB TpEIoJaBaTelisl M0 KOHKPETHON Teme KoHcmekra. KoHcmekr
oOpMIICH HE aKKyPaTHO

«HEYIOBJIECTBOPUTEIILHOY

«HE 3a4TCHO»

KoHCIiekT 1mo TeMe He BBINOJIHCH B O003HAYEHHBIH MperogaBaTeleM
CPOK.

KoHCHeKT BBINOIHEH 00yyaromumMes He 10 3aJaHHON TeMe B He MOJIHOM
o0beMe 0e3 coOmomeHnss HEOOXOOMMOH  IOCIENOBATEIBLHOCTH.
OO6yuqatonmuiicss paboTan HE CaMOCTOSTENbHO;, HE PAcKphUl TEMYy W HE
OTBETHJI Ha BOIPOCHI MPEIOJaBaTeNs 0 KOHKPETHOH TeMe KOHCIICKTA.
KoHcIekT 0opMIIeH He aKKypaTHO

JlabopaTtopHnast pabora

[IIkaael orleHHBaHUS

Kpurepun oneHnBanus

COTJIIUYHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

«3a4YTCHO»

JlabGoparopHas pa0oTa BBINOJHEHa B OOO3HAYCHHBIH MpenogaBaTeieM
CPOK, MUCBMEHHBII 0T4eT 03 3aMevaHui.

JlabopaTopHas paboTa BBIMOJIHEHA O00YYAIONIUMCS B MOJHOM OOBEeMe C
coOyoieHeM HeoOXoauMoi mocnenoBarenbHocTH.  OOyuaromuiics
paboTanm TOJHOCTBIO CaMOCTOSTENBHO; MOKa3al HEeoOXOIUMBIE IS
IMPOBEACHUA pa6OTI:I TCOPCTUUCCKUE 3HAHUA, NMPAKTHUUCCKUE YMECHUA U
HaBBIKH. Pabora (otuer) ocdopmieHa akKypaTHO, B Hamboiee
ONITUMAJIBHOM ISl PUKCAUK Pe3ysIbTaToB opme

JlabGoparopHas pa0oTa BBINOJHEHa B OOO3HAYCHHBIH MpenojaBaTeieM
CPOK, MUCEMEHHBIN OTYET ¢ HEOOIBIIUMHU HeI0YEeTaMH.

JlabopaTopHast paboTa BBINOJNHEHA OOYYAIOMIMMCS B IIOJIHOM OOBEME H
CaMOCTOSITENIbHO.  JIONMyIEHBl  OTKJIOHEHWs  OT  HeoOXOIMMOii
NOCTICZIOBATEIIBHOCTH BBINOJIHEHNS, HE BIHSIOIINE Ha IPaBUILHOCTD
KOHEYHOro pe3ynbTara. PaboTa IOKa3plBaeT 3HaHUE OOYYAIOIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepualla W OBJAJCHHE YMEHHUSIMH,
HEOOXOJMMBIMH ~ JUISI  CAMOCTOSITEILHOIO  BBIIIOJIHEHHS  PabOTHI
JlonyieHbl HETOYHOCTH M HEOPEKHOCTh B O(QOPMIICEHHH PE3YJIbTaTOB
paboThl (oT4eTa)

JlaGoparopHast paboTa BBITIONHEHA C 3aJI€PKKOH, MUChbMEHHBIA OTYET C
HeJl0YeTaMHu.

JlabopaTopHast paboTa BBITIONMHSAETCS W O(GOPMISETCS OOYJarOIIIMCS
Npy HOCTOpPOHHEH momord. Ha BbimosHeHWe paboThl 3aTpayrBacTCs
MHOro BpeMmeHH. OOydaronuiicss MOKa3bIBaeT 3HAHUS TEOPETHYECKOTO
MaTtepHalia, HO HCIBITBIBACT 3aTPyIHCHUE IPU CAMOCTOSTEIBLHOM padoTe
C HCTOYHUKAMH 3HAHUH HJIM IPHOOpaMu

«CHEYIOBJIECTBOPUTEIILHO»

«HC 3a4YTCHO»

JlabopatopHast paboTa He BBHINOJHEHA, MHCBMEHHBIH OTYET He
IpeJCTaBIICH.

Pe3ynbraThl, modydeHHbIE OOyYalOIUMCS, HE IO3BOJIIOT ClEaTh
MpaBUJIbHBIX BBIBOAOB U TIOJIHOCTBIO PACXOIATCA C IMOCTaBJICHHOM
nenbio. IlokaspiBaeTcsl IUIOXOE 3HAHHE TEOPETHYECKOr0 MaTepHaia H
OTCYTCTBHE HEOOXOAUMBIX YMECHHH.

JlabopaTtopHass paboTa HE BBINONHEHA, y YYalIerocs OTCYTCTBYIOT
HEOOXOAnMBIE JUIS TPOBENEHHS pPaOOTHl TEOPETUYECKUE 3HAHUS,
MPaKTHYECKNE YMEHHsSI M HaBBIKU

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
AJI51 OLleHKM 3HAHUI, YMEeHM i, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH

3.1 TunoBbie KOHTPOJILHBIE 321aHUS /Il BHINOJHEHHS pacuyeTHO-TpaduiecKux pador

KoHTposbHBIE

BapHaHThI

3aJaHUN  BBUIOKEHBI B  3JEKTPOHHOM  HMH(OpPMAIOHHO-

obpazoBarensHoiil cpene Upl YIIC, noctymHo# o0yuaroniemycs 4yepe3 ero JTUYHbII KaOUHET.
Hioxe IMPpUBCICH 06pa3eu THUIIOBBIX BApHAHTOB BaJIaHI/Iﬁ AJid  BBIMMOJIHCHUA PaCYCTHO-

rpaguveckux padorT.




Bapuantet PI'P (30 BapuaHTOB) BBUIOXKEHBI B JJIEKTPOHHOH HH(OPMAIMOHHO-

obpazoarenbHoli cpene Upl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.

PacuerHo-Tpaduyeckas paboTa COCTOUT U3 BBIOJHCHUS UCCIICIOBAHMS 10 BEIOPAHHON TeMe

paboThl, HOATOTOBKY NOSICHUTEIHHON 3alIMCKU, TOJTOTOBKU JOKJIAAa U €ro MyOJIMYHOM 3allUThI.
PI'P BkirouyaeT Takke BBITOJIHEHUE 3aJaHUI 110 MPOUAEHHOMY MAaTepHUaIbl.

Uk

~

Crpyxkrypa PI'P (conepxanue):

BBenenue (kpaTHOe OIMCaHKE U IPUHLUI IEHCTBUS paccMaTpuBaeMoil MexaTpOHHON
CHUCTEMBI);

Perpocnexrusa;

CrpyKTypHas cxema MEXaTPOHHOM CHCTEMBI;

DyHKIHUOHAIBHASA CXEMa MEXATPOHHOM CUCTEMBI;

Pacuet ko3¢ ¢punmenta GpyHKIHNOHATBHO-CTPYKTYPHONU HHTETPALIUM MEXaTPOHHON CUCTEMBI;
Pacuer ko3 punmenta pacnpenenenus GyHKIHOHATLHONW HArpy3KU MEXaTPOHHOMH
CUCTEMBI;

Bo3MoskHBIE CTIOCOOBI YBETHUEHHSI CTETICHN MHTErPAIlMH B MEXaTPOHHOM CUCTEME;

BeiBog (siBisieTcs v paccMaTpuBaeMasi cucreMa MexaTrpoHHoi. OOOCHOBATh BBIBON).

[Tpumepnsbie Tembl PI'P:

MexaTpOHHBIE CTAHOYHBIE KOMIUIEKCHI.

MexaTpoHHbIE CUCTEMBI 711 OCHAIIICHHUSI aBBTOMOOMIIEH.

MexaTpoHHBIE CUCTEMBI B KOMIIBIOTEpAX (AMCKOBO/IBL, PUHTEPBL, IJIOTTEPHI U T/1.).
MexatpoHHble cucTeMbl 171 ouca ((hakCHMITbHBIE, KOTMPOBATBHBIE aIapathl U T.]1.).
MexaTpoHHBIE CHCTEMBI B BUIEO- M (JOTOTEXHUKE.

MexaTpoHHBIE CHCTEMBI B OBITOBOM TEXHHKE (IIBEHHBIE, TOCYIOMOEUYHbBIE, CTUPATHHBIE MAIIMHBI U
T.JL.).

MexaTpoHHBIE CUCTEMBI JIJIs1 aBUAITMOHHON TEXHUKH.

MexaTpoHHBIE CUCTEMBI JJ1s1 KOCMUYECKOM TEXHUKH.

MexaTpoHHBIE CUCTEMBI JJ11 CUCTEM BOOPYKEHHS.

MexaTpoHHBIE CUCTEMBI 7151 TTOJULIUN U CTICLICITYKO.

MexaTpoHHBIE CUCTEMBI JJI1 CIOPTUBHOTO 00OPY/IOBAHHSL.

MexaTpoHHbIE CUCTEMBI JJ1s1 MEAWIIVHBL.

KoopaunatHo-u3MepHTenbHbIE MallIMHBL.

MexaTtpoHHbIE CHCTEMBI JTHS TIUIIIEBON MPOMBIIIIEHHOCTH.

MexaTtpoHHbIE CHCTEMBI B TOPIOBJIE.

MexaTpOHHBIE CUCTEMBI B INBEHHON ITPOMBILUIEHHOCTH.

MexaTtpoHHbIE CHCTEMBI B MSICOMOJIOYHOM TPOMBIIILIEHHOCTH.

MexaTpoHHBIE CUCTEMBI TSI MyHUIIMITIATIBHBIX CITYKO (BOIOCHA0KEHHE, KaHATTM3AIIMs, Ta30BOE
XO3SMCTBO U T.I1.)

MexaTpoHHbIE CHCTEMBI B Ta30BOI 1 HE(PTSIHOM MPOMBIILIEHHOCTH.

MexaTpoHHbIE CHCTEMBI 151 TOABOAHBIX AlapaToB.

MexaTpoHHbIE CUCTEMBI B aTOMHON MPOMBIIILIEHHOCTH

MexaTpoHHbIE CUCTEMBI JJTs1 JIMKBUIAIIMY aBAPUIHBIX CUTYaIIWH.

MexaTpoHHBIE CUCTEMBI Ha TPAHCTIOPTE.

HerpamuimoHHbIe TpaHCTIOPTHBIE CPEACTBA.

MexaTpoHHBIE CUCTEMBI B TTOTUTPadHH.

.MexaTpoHHbIE CHCTEMBI JJIs1 LI0Y-UHTyCTPUH.

.MukpoMarvHsL.

3.2 TunoBbie KOHTPOJIbHBIC 3aIaHUs 1JIfl HAITMCAHUSA KOHCIICKTA

KOHTpOJIBHBIe BAapHUaHTbI 3aJJaHdil  BBUIOKEHBI B 3J'ICKTpOHHOI71 I/IH(I)OpMaI_II/IOHHO -

obpazoarenbHol cpene Upl VIIC, noctymHoi#t oOydaroniemMycs 9epe3 ero JUYHbIN KaOuHET.



Hwxe mpuBeeH oOpa3el TUITOBBIX BAPUAHTOB 3aJaHU /T HAITUCAHMS KOHCTICKTOB.

OO6pa3zerr TeM KOHCIIEKTOB
«Tema 1. Onpenenenue npeaMeTa TUCUUILUIUHBL. MECTO JUCHUIIIMHBI B CUCTEME JIPYTUX
mucruriaH (J1)»
ba3oBbie 00BEKTHI U3YUEHUSI B MEXATPOHUKE;
CocTaB MexaTpOHHOTO Y3714,
UTo CIIy’>KHT METOJIOJIOTUYECKON OCHOBOM pa3padOTKH MEXaTPOHHBIX CHCTEM;
ba3oBbie 00BbEKTHI U3YUECHUS MEXaTPOHUKH;
[Ipr3Haku MEXaTpOHHOM CUCTEMBI;
[TprMepsl MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM IO OTPACIISIM:
— CTaHKOCTPOEHHE U 000pyI0BaHHE JIJIsl aBTOMATU3ALUN TEXHOJIOTMYECKUX MPOLIECCOB;
— poOoToTexHUKa ( MPOMBILUICHHAS U CHEIUaIbHAas);
— aBHAIIMOHHAs, KOCMUYECKasi U BOGHHAsl TEXHUKA;
— aBTOMOOWJIECTPOECHUE;
— HETPaJUIMOHHBIC TPAHCIIOPTHBIE CPEICTBA;
— oduCHas TEeXHUKA;
—  DJIEMEHTHI BBIYUCIUTEIILHOU TEXHUKH;
— MEAUIHMHCKOE 000py/I0BaHUE;
— ObITOBasi TEXHUKA;
— MUKPOMAIIIUHBI,
— KOHTPOJIbHO-U3MEPUTEIIbHBIE YCTPONUCTBA U MAILIMHBI,
— ($OTO- ¥ BUJICOTEXHUKA;
— TpeHaxepsl JIJIs MOATOTOBKYU MUJIOTOB U ONEPaTOPOB;
—  IIOY-UHIYCTPHS U Jp.

oukwbdE

O0pa3ser] TeM KOHCIEKTOB
«Tema 2. O6001meHHAast CTPYKTYpHAsI CXeMa MEXaTPOHHBIX MAIIUH. Y POBHH HHTETPALUU
MeXaTpoHHBIX cucteM (JI)»

1. OOwmias cTpyKTypHas cxeMa MEXaTpPOHHOM CUCTEMBI,

DyHKIHOHAIBHAS CXEMa MEXATPOHHOMN CUCTEMBI;

3. ®yHKUMOHANbHAS, CTPYKTYpHas U KOHCTPYKTHBHAsE MHTETPallUsl 3JIEMEHTOB B MEXaTPOHHBIX
MOJYJISX.

N

OO6pa3zerr TeM KOHCIIEKTOB
«Tema 4. CTpyKTypa U IPUHIIMITBI HHTETPALUU MeXaTpoHHbIX cucteM (JI, [13)»

1. AnmapatHo-porpaMMHas MHTETpalisl UCHOJHUTENIBHBIX U MHTEUIEKTYaJbHBIX JJIEMEHTOB B
MEXaTPOHHBIX MOAYIISIX.

2. Pazpabotka u BHeApeHHE THOPUAHBIX TEXHOJIOTUI MMPOU3BOACTBA HHTEIPUPOBAHHBIX MOAYJIEH
Y MalllvH.

O6pa3zerr TeM KOHCIIEKTOB
«Tema 5. [IpyHIMITBI TOCTPOEHUS M COBPEMEHHBIE TEHICHIIUHU Pa3BUTHSI MEXaTPOHHBIX CHUCTEM
(JD»
1. TIpuHIMIBI TOCTPOCHUS MEXATPOHHBIX CUCTEM.
2. TenneHIMM pa3BUTHS MEXATPOHHBIX CHCTEM.
3. TIpumMepsl COBpEMEHHBIX MEXaTPOHHBIX CUCTEM.

OO0pa3eln TeM KOHCTIEKTOB
«Tema 6. ITocTpoeHHE CTPYKTYPHBIX U (PYHKIIMOHATBHBIX CXEM MEXaTPOHHBIX CHCTEM. AHAIIN3
CTPYKTYpHI 1 QyHKIIUH MexaTpoHHOH cucteMsl (I13)»



[IpuHUMIBI  TOCTPOEHUS CTPYKTYPHBIX CXE€M B  COOTBETCTBUHM C HOPMATHBHOM
JOKYMEHTAIUEH.
[MpuHIMIBI TOCTPOEHUS (PYHKIMOHATBHBIX CXEM B COOTBETCTBHM C HOPMATHBHOU
JOKYMEHTAIUEH.

OO0paser TeM KOHCIIEKTOB

«Tema 7. UnbopManimoHHbIE YCTPONCTBA MEXATPOHHBIX CUCTEM. AJTOPUTMBI 00paOOTKH CUTHATIOB

=

=

=

C aHAJIOTOBBIX U LU POBBIX naTankoB (113, JIP)»
OOwast cTpyKTypa JaTYMKOB UH(OPMAIMK B MEXaTPOHUKE U POOOTOTEXHUKE.
OcHoBHbIE HHTEpPENCH] Tepesadu HHpopMaIum.

OO0paser TeM KOHCIIEKTOB
«Tema 8. Mexarponnsie Moy (MM). Bunel, ctpykrypa, npumenenue (JI)»

Monynu asuxenus. Cocta. [Ipumepbl NpuMeHEHUs B Pa3IMYHbIX OTPACIAX.
Mexarponnsie Monynu asukeHust Coctas. [Ipumepsl nprMeHEHUs B Pa3InYHbIX OTPACIAX.
Wurtennexryanbuble Monyiau JBukeHuss CoctaB. [Ipumepbl mpruMeHEHUs B pa3iMuYHBIX
OTpacisix.

MexaTpoHHbIE MOAYJIH BpallaTeIbHOrO JIBUKEHUS Ha 0a3e BHICOKOMOMEHTHBIX JBUTATENEH.

O6pa3zerr TeM KOHCIIEKTOB
«Tema 9. COopka 1 mporpaMMupoBaHUe MeXaTpoHHOTO Moxydis nBwxkenus (113, JIP)»
OnexTpuueckue cxembl. UTeHne u nmpaBuiia HOCTPOEHUS.
CucTeMbl aBTOMAaTU3UPOBAHHOTO TIOCTPOCHUS IIEKTPUUECKHX CXEM.

OO6pa3zerr TeM KOHCIIEKTOB

«Tema 10. ITogxoas! K TOCTPOEHUIO MEXATPOHHBIX CUCTEM. METO/Ibl HHTETPALlUU B MEXAaTPOHUKE

1.

akrowd

(JD»
WNHTrerpanonHsle  NOAXOABI B OPraHU3AllMOHHO-DKOHOMHYECKOM  JI€ATEIIBHOCTH
MIPEANPHUATHH, BBIITYCKAIOIIUX MEXaTPOHHBIE U3/IEIHS.
[Tonstue "unrepdeiic".
Mecto untepdeiica B CTpyKType MEXaTpOHHON CUCTEMBI.
TexHnueckue xapakTepuCTUKH HHTEpPeiica.
OcHoBHbIE HHTEp(EHChl MEXaTPOHHON CUCTEMBI.

OO0pazeln TeM KOHCTIEKTOB

«Tema 11. AHanu3 MexaTpOHHOM CHCTEMbI Ha OCHOBE MOKa3aTelsl (pyHKIMOHAIBHO-CTPYKTYPHOU

1.

akrowd

MHTETpaluy U pacnpeneneHus GyHkiuonansHoi Harpysku (JI, I13)»
QYHKIIMOHAIBHO-CTPYKTYPHBIN aHAIW3 U DBOJIFOLMOHHBIM CHHTE3 CIIOKHBIX TEXHHUECKHUX
CUCTEM.

Metononorus napauieIbHOrO MPOEKTUPOBAHUS CUCTEM.

CTpyKTYypHBIN CUHTE3 U ONTUMM3ALM TEXHUYECKUX CUCTEM 10 KPUTEPUSAM CIIOKHOCTH.
Meton unrerpauuu — «VckioueHre NpoMexXyTOuHbIX ITpeodpa3oBareseit U nHTepdecoBy.
AJNropuTM aHalM3a MEXaTPOHHBIX CHUCTEM Ha OCHOBE IIOKa3areds (yHKIMOHAIbHO-
CTPYKTYPHOM MHTETpALUH.

O6pa3zerr TeM KOHCIIEKTOB

«Tema 12. AHanu3 MeXaTpOHHON CHCTEMBI Ha OCHOBE MTOKAa3aTesl pacpeIeIeHUs
dbyakunonansHOM Harpy3ku (J1, T13)»

1

ANropuTM aHajaM3a MEXaTPOHHBIX CHUCTEM Ha OCHOBE IIOKa3aTessl paclpelelcHUs
(YHKIIMOHATIBHOW Harpy3KH.



2. Meron uHTErpanmu — «ANnapaTHO-KOHCTPYKTUBHOE OOBEIUHEHUE YCTPOMCTB Pa3IUIHON
¢u3nyeckoil MpUpoaBl B EIMHOM KOpPIyCe MHOTO(YHKIIMOHAIBHOTO MEXaTPOHHOTO
MOZYJIIS».

3. Mertox unrterpauun — «llepeHoc (yHKIMOHATBPHONW HArpy3ku OT MEXAHHYECKHX Y3JIOB K
WHTEJUIEKTYyJIbHBIM).

O0pa3ser TeM KOHCIEKTOB
«Tema 14. OcobeHHOCTH TOCTAHOBKH 3a/a4  YIPABICHHUS MEXaTPOHHBIMU CHCTEMaMH.
[TpyHIUIIBI TOCTPOEHUS CUCTEM MHTEIIIEKTYAJIBHOTO yIpaBiieHUs B MexatpoHuke (JI)»
3agaun ynpasieHHsI, KOTOPbIE BBIMOIHAIOTCSA HA HHTEJUIEKTYaJIbHOM YPOBHE YIIPABICHHUS.
3aauu ynpaBJieHUs, KOTOPBIE BBIMOIHIIOTCS Ha CTPATETUYECKOM YPOBHE YIIPaBJICHHUS.
3agaun ynpasieHMsI, KOTOPbIE BBIMOIHAIOTCSA HAa TAKTUYECKOM YPOBHE YIPaBJICHUS.
3aa4yu ynpaBJlieHUs, KOTOPBIE BBIOIHSOTCS Ha UCIIOJIHUTEIBHOM YPOBHE YIIPaBICHUS.

~poODdDPE

3.3 TunoBble 3a1aHUs 1)1 BHINOJHEHHS J1a00PaTOPHOii padoThl M IPUMEPHBIIi NepevyeHb
BOIIPOCOB /IUIA ee 3aIMThl
KouTponbHble BapuaHThl 33JlaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpazosarenbnoi cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOMHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JlaHUN JJIsl BBIOJHEHUS J1aOOPaTOPHBIX
paboT ¥ MpUMEPHBII epeueHb BOIPOCOB JUIsl UX 3AILMTHI.

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
UX 3aLUThI
«Tema 3. Cpenbl 1 S3bIKH IPOTPaMMHUPOBaHUS POOOTOB. OCHOBBI IPOTPAMMHUPOBAHUS
3HAKOMCTBO C YCTPOWCTBOM YIPaBJICHUSI poOOTaMH, cpenod mporpammupoBanus Arduino

IDE. OcHoBbI pa3paboTKu Ko/ Ha si3bIke «C».
KoHTpoJIbHBIE BOITPOCHL:

—  IIpumMepsl IpUMEHEHNST MUKPOKOHTPOJUIEPOB.
— KakoBa cTpykTypa KoHTpoJIepa’?

—  Ilpunuun paGoTsl KOHTpoOJUIEpa?

— HasnaueHue onepaTuBHON namMsTu?

—  Ommune texnonorun CISC ot RISC?

— Yo Takoe nporpamma? Llens ee BbIOTHEHUS?
— Ko cozpan s3b1x C?

—  OO6nactb npuMeHeHus s3bika C?

— HazoBuTte ocHOBHBIE MIaThl cemeiicTBa Arduino.
—  HWurepdeiicer mnatsr Arduino

— [l yero HeOOXOAMMBI TUIATHI PACIIUPEHUS?

O6pazern 3a1aHui 1715 BBITIOJIHEHUS 1a00paTOPHBIX padOT U MPUMEPHBINA IEpeYeHb BONIPOCOB AJIs
UX 3aLIUThI
«Tema 7. UadopmarimoHHbIE YCTPOHCTBA MEXATPOHHBIX CUCTEM. AJITOPUTMBI 00PaOOTKH CUTHAJIOB
C aHAJIOTOBBIX U U(PPOBBIX TATUNKOBY
3HakoMCTBO ¢ oOpa3oBarenbHoil uatdopmoit TinkerCad. JIuneitnbie mporpamMmbl

KoHTpoIIbHBIE BOITPOCHL:

— Kak MPOUCXOAUT IMMOAKIIOYCHUC CBCTOI[I/IO,Z[a?



— Pesucrop xakoro HomMHHaNIa HEOOXOIUMO MOJAKIIIOYAT MTOCIEA0BATEIBHO CO CBETOAMOAOM U
noyemy?

— Hapucyiite Ha nrcte Oymaru cxemy NOAKIIOUEHHS 3-X CBETOAUO/IOB.

— UYro BemonnseT qupektuBa «define»?

— Kakwue u3 cienyronmx uaeHTHPHKATOPOB KOPPEKTHBI U HE BBI3OBYT OIIMOKY?

J 13pin
o MOTOR_1
L4 KOHTAKT CBETOAHOa

. sensor value
. leftServo
e  my-var
. distance_eval2
— Yro mpowmsoiiner, eciau co3aarh nupektuBy #define HIGH LOW?
— UYro OyneT, ecu MOAKIIOYUTh K 3eMJIe aHOJ[ CBETOIMO0/1a BMECTO Karoaa?
— UYro Oyner, eciu MOIKIIOYUTH CBETOAMO]] C PE3UCTOPOM OOJIBIIIOT0 HOMUHANIA (HampuMmep,
10 xOm)?
— UYro Oynert, eciau MOJKIIOYUTH CBETOANO 0e3 pe3uctopa?
— 3auem HyxHa BcTpoeHHas pynkuusa pinMode? Kakue napamerpsl oHa MpuHUMAET?
— 3auem HyxHa BctpoeHHas pynkuusa digitalWrite? Kakue napamerpsl oHa mpuHUMAaET?
— C nomomnipio Kakoil BCTPOSHHOW (QYHKIIUU MOXKHO 3aCTaBUTh MUKPOKOHTPOJUIEP HUYETO HE
nenarp?
— B kakux equHMIAX 3a7aeTcs JUIMTEILHOCTD Nay3bl A ATOW QYHKIIUU?

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS Ta00paTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
UX 3aIIUTHI
«Tema 9. COopka 1 MPOrpaMMHUPOBAHNAE MEXATPOHHOTO MOJTYJISI IBUKCHUS

C60p1<a U IPOrpaMMHUPOBAHUC MCXATPOHHOI'O MOIAYJIA IABHIKCHUA. I/IsyquI/Ie CXCMbI H
IMPUHIHUIIOB YIIPABJICHUA ABUTATCIIEM IIOCTOSSHHOT'O TOKA (Z[HT) " CCPBOABUTATCIICM.

KoHTpoJIbHBIE BOITPOCHL:

— JlaiiTe onpeneneHue TepMUHAM CEPBONPUBOA U cepoBaBUrarens. Kakoe y HuX pasnuuue?

— IlosicHuTE NPUHLIKII yIIpaBJIEHUs CEPBONIPUBOIOM Ha Npumepe npusoga SG0.

— Ecnu nonaBaTh Ha ynpaBJIsSIOLINI BXOJI CEpBONPUBOA UMITYJIBCHI JIUTENBHOCTHIO 1,5 Mc, B
KaKO€ MOJIO’KEHNE BCTAHET €ro BHIXOAHOMN Bai?

— H3ob6pazure cxemy NOAKIIOUEHHS CEPBONPUBOJIA.

O0pa3zer 3a1aHui JUIs BBITOJHEHHS Ja00paTOPHBIX pabOT U MPUMEPHBIN NepedeHb BOPOCOB JIs
UX 3aIUTHI
«Tema 13. IIpoekTupoBanue u cOOpKa MEXaTPOHHOT'O MOYJISI»

N3zyuenue pabdotsl u ynpasnenus AIIT c o6paTHOil cBA3bIO

KoHTpoIibHBIE BOITPOCHL:

— CocTaB MeXaTpOHHOTO MOYJIS IBUKEHUS?
— IlosicHute nmpuHIUIT PabOTH HHKPEMEHTAIBLHOTO YHKOACPA.
— H3ob6pasure cxemy NOAKIIOUEHHSI SHKOAEPA.



O0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00pAaTOPHBIX padOT M IPUMEPHBIH MTepeYeHb BOIPOCOB IS
UX 3aIIUTHI
«Tema 15. Pa3paboTka anropurMma U yrnpasJsioLIei MporpaMmbl st poooTa »

Pa3zpaborars ycTpOHCTBO M3MEPEHHUs YaCTOTHI BPAIEHUS JBHTATENISIM W BBIBOJ HMH(OpPMAIMH Ha
JKpaH
KoHTpoiibHBIE BOITPOCHL:

— Ot 4ero 3aBHCHUT pa3peniaromias CliocoOOHOCTh YHKOAEpa?
— Kak onpenenuth HampaBlieHUE BpaIEHUS YHKO1epa’?
— OcTaHOBUTH JIBUTATENb Yepe3 33JaHHOE KOJINYECTBO 000POTOB

O0pa3zer 3a1aHuii IS BBITOJHEHHS 1a00paTOPHBIX padOT M IPUMEPHBIH MEpeYeHb BOIPOCOB IS
UX 3aLIUThI
«Tema 16. Peanuzanus cuctemsl yrpaBieHHs] MOOMJIBHOTO poOOTa Ha UCIIOJIHUTEIBHOM YPOBHE»
Pa3pabotath 1 coOpathk cucTeMy yIpaBieHHs MPUBOAAMHU poOOTa C 0OpaTHOH CBSI3bI0 HA OCHOBE
IIPONOPLIMOHAIBHOIO 3aKOHA YIIPABJICHHUS

KOHTpOJIBHBIC BOITIPOCHKI:

— Onumure cucTeMy yIpaBiIeHHUS;
— B yem 3aknrovaercs npuHUMI pabOThl IPONOPLUUOHAIBLHOTO PETYIIATOPA.
— Kak perynupyercs MOMEHT JBUATATENS

3.4 TunoBble KOHTPOJIbHBIE 3aJaHUSI VISl IPOBeeHUS] TECTHPOBAHUS
@OHJ| TECTOBBIX 33JaHUN 10 JUCLMILIUHE COJAEPKUT TECTOBBIE 3aJJaHUs, paclipe/ieJICHHbIE 1O
paszenaM U TeMaMm, ¢ yKazaHHEeM UX KOJIMYeCTBa U TUIIA.

Crtpykrypa (hoHAa TeCTOBBIX 3aJaHUI MO TUCITUTUINHE

KomnuuecTtso
Mukarop TECTOBBIX
JIOCTHXKEHUS Tema B cooTBercTBUM ¢ PI1/] Xapakrepuctuka T3 -
KOMIIETEHIIUH a )
Tumel T3
1-0T3
3HaHue 1-3T3
K-2.1 Tema 1. Onpenenenue npeaMeTa IMCUUIUIMHBL. MecTo -
' JUCHIUIUIAHBL B CHCTeMe Apyrux aucruruind (J1)
1-0T3
3HaHue 1-3T3
MK-2.1 Tema 2. O6001mIeHHAs CTPYKTYpHAsl CXeMa MEXaTPOHHBIX -
' MaIyH. Y POBHHU HHTETPALNU MEXaTPOHHBIX cucteM (JI)
3nanune 1-0T3
1-3T3
MK-2.1 Tema 3. Cpenpl 1 SI3BIKH IPOTPaMMHUPOBAHHS POOOTOB. OCHOBHI VMeHIMe 2-0T3
nporpammupoBanus (JIP) 2-3T3
Hagwpik u (wm) omeit | 2 — OT3
JIeSITeIIbHOCTH 2-3T3
1- OT3
3HaHue
Tema 4. CTpyKTypa U IPUHIMITEI HHTETPAIIH MEXaTPOHHBIX 1-3T3
IK-2.1
cuctem (J1, I13) VMeHIe 2-0T13
2-3T3




Hagwpik u (wn) onsit | 2 — OT3
JIESATEITBHOCTH 2-3T3
2-0T3
3HaHue 2_3T3
K-2.1 Tema 5. [IpyHLUIIBI TIOCTPOEHUSI U COBPEMEHHBIE TEHACHLINU -
' Ppa3BUTH MeXaTPOHHEIX cucteM (JI)
3 2-0T13
HaHHE 5 _3T3
Tema 6. I[TocTpoeHne CTPYKTYPHBIX U PYHKIIHOHAIBHBIX CXEM 2_0T3
IK-2.1 MEXaTPOHHBIX CHCTEM. AHAIIU3 CTPYKTYPBI U PYHKITUI Ymenne 21373
MexaTpoHHOI! cuctemsl (I113) Hasbik u (i) omsit | 2 — OT3
JIeATEbHOCTH 2-3T3
1-0T13
3HaHue 1-3T3
Tema 7. MHpOpMaIMOHHBIE YCTPOWCTBA MEXaTPOHHBIX CHCTEM. 2_0T3
[K-2.1 AnTopuTMBI 00pabOTKH CHUTHAJIOB C aHAJIOTOBBIX M HU(PPOBBIX VYMmenue 2313
Aarauos (113, JIP) HaBpik 1 () onbit | 2 — OT3
JIeATEIbHOCTH 2-3T3
1-0T3
3HaHue 1-373
nK-2.1 Tema 8. Mexatporusle moxynu (MM). Bungl, cTpykrypa, 2_0T3
Y
npumenenue (JI) MCHHC 2-3T3
3HaHue 1-0T3
1-3T3
Tema 9. C60pka 1 MpOrpaMMHUPOBAHIE MEXaTPOHHOTO MOIYJIS 2-0T3
- vy
MK-2.1 neuxenus (113, JIP) Merne 2-3T3
HaBbik u (wn) onsIiTt | 2 — OT3
JIeSATEbHOCTH 2-3T3
1-0T13
3HaHue 1-373
K-2.1 Tema 10. [Tonxoms! K MOCTPOESHUIO MEXAaTPOHHBIX CUCTEM. 2_0T3
vy
Mertoas! uHTeTrpaiud B MexaTpoHuke (JI) MeHune 2_13T3
2-0T13
3HaHue 2_13T3
Tema 11. AHanu3 MeXaTpOHHOHN CHCTEMBI Ha OCHOBE MOKA3aTesl 2_0T3
[K-2.1 (YHKIIMOHATBHO-CTPYKTYPHOH HHTETPALAN U PACTIPEICIICHHS Vmenue 2_13T3
¢yHKUIHOHANBHO Harpy3ku (J1, I13) Hasbik u (i) orbir | 2 — OT3
NIESATEIbHOCTH 2-3T3
3HaHue 2-0T3
2-3T3
Tema 12. AHanu3 MEXaTPOHHON CHCTEMBI HA OCHOBE MOKA3aTeIsI 2-0T3
- b%
fK-2.1 pactipeaenenus GyHKuoHansHoU Harpy3ku (J1, T13) Memne 2-3T3
HaBpik u (nn) oneiTt | 2 — OT3
JIESITEIbHOCTH 2-3T3
1-0T13
3HaHue
Tema 14. OcOGEHHOCTH MOCTAHOBKM 3ajad  yIpaBJIeHUs 1-3T3
[K-2.1 MEXaTPOHHBIMH CUCTeMaMHU. [[pUHIHITEI TOCTPOCHHS CUCTEM VMeHnHe 1-0T13
HMHTEJUIEKTYaIbHOTO yIpaBieHus B mexatpoHuke (JI) 11 -3T3
Hroro 100 - 0OT3
100 - 3T3

[Monusrit komrekT O T3 XxpaHUTCS B AIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM cpesie

UpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMHUTBHCS C JIEMOHCTPALIMOHHBIM BapHaHTOM

OT3.
Hwxe npuBenen oOpa3zelr THIIOBOTO BapuaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOTO paboyeid

mnpor paMMOﬁ JUCHUITIIUHBI.

1.

Ha xaxux TPEX HAIIPaBJICHUS HAYKHN U TCXHUKU 6a31/1pyeTC51 MEXaTpOHHKaA




A) 2NIEKTPOTEXHUKA, XUMUSI, OUOJIOTHS;

B) MexaHuKa, 3JIeKTPOHUKA M JIEKTPOTEeXHUKA, HHPOpMaTHKA
B) nuadopmaruka, pusnonorus 1 MeJUIKUHA, SKOHOMHUKA

') sHepreTHKa, CHCTEMOTEXHHUKA, MAaTEPHATIOBEICHHE

2. OcHoBHas OCJIb MCXAaTPOHUKU

A) CO3JaHUEC KAYECCTBCHHO HOBBLIX MOI[yJ'Ieﬁ ABUKCHHUSI, 4 HAa HUX OCHOBE€ ABHKYUHIUXCH
HHTECJICKTYAJbHBIX MAIlIMH

B) CO31aHNE€ HOBBIX CUCTEM HNCKYCCTBECHHOI'O MHTCIIJIICKTA

B) CO31aHHA HOBBIX MCTOA0B CO3JaHUA COBpeMeHHOfI TCXHUKU

F) CHUHEPIreTUUYCCKAaA MHTCTpalys pa3JIMdHbIX CUCTEM AJId CO3AaHMs HOBOI'O ITIOKOJICHUA pO6OTOB

3. Kakoe YCTpOﬁCTBO HE COOTBCTCTBYCT OIIPCACIICHHUIO pO60T2

A) CtupanpHas MalnHa

b) Yaiinuk

B) CnytHuxk

I') PaguoynpasisieMasi MallIuHa

1) ABTomaTnueckas KopoOka nepenad

4. K ueckonbpkum nuHaMm Arduino UNO noakiro4eHbl CBETOAUOABI U HEOOXOAMMO IIJIABHO
pEryIHpOBaTh UX APKOCTh. OTMETHTE BAPUAHTHI, KOTOPBIE OYAYyT padoTaTh:

A) analogWrite(2, pwr)
B) analogWrite(3, pwr)
B) analogWrite(4, pwr)
I') analogWrite(5, pwr)
) analogWrite(6, pwr)
E) analogWrite(7, pwr)
) analogWrite(8, pwr)
3) analogWrite(9, pwr)
M) analogWrite(10, pwr)
K) analogWrite(11, pwr)

5. Tawmsare mukpokonTpoiutepa Arduino UNO cocraisier:

A) 32 M6

b) 32 Ko

B) 256 M6

N1ro

1) Her npaBunsHOrO 0TBETa

6. Ha wmukpokontposuieprnoir riate Arduino UNO pasmemnieHo ... mu(pOBBIX KOHTAKTOB
(BBOJ/BBIBOJ):

A)5



b) 10
B) 14
I 20
) Het npaBumiibHOrO OTBETA

7. Ha mukpokontpoiuiepnoit miaare Arduino UNO pa3menieHo ... aHaJIOroBbIX KOHTAKTOB
(BBOJ/BBIBOJ):

A) 6

b) 10

B) 15

)20

1) Het npaBmibHOTO OTBETa

8. KoHnrtakTtbl, pomyckamomue IMHPOTHO-UMITYJbCHYIO Moayisiuio (LIIMM), o6Go3HaueHbI
3HaKoM *

A) PWM
B) #
B)$
N &
) ~

9. KomumdecTtBo ypoBHEH CHTHANa, KOTOPBIC MO3BOJISICT MCIOJIB30BATh IIHPOTHO-UMITYJIbCHAS
monynsauusa (LIUM), paBHo

A) 64
B) 128
B) 256
T) 1024

10. Kakoe HampspkeHHE UCTIONb3yeT miatdopma Arduino?

A)5B
5)9B

B)3.3B
)220 B
m12B

11. Kakoii s13bIk HCHIOIB3YyEeTCsI OPUTHHAIBHOM cpejie 11t mporpammupoBanus Arduino?

A) Pascal ABC, Free Pascal

B) Wiring, ynpomennasi Bepcusi C++
B) Python

I') Visual Basic

12. Kakue ¢pyHKIUHU TOJKHBI IPUCYTCTBOBATh B cKeTye A Arduino?

A) setup()
B) main()
B) loop()



I') function()

13. Ha ananoroBelii BXOJ apAyWHO NPHUXOAUT HampspDKeHUE C jaaTurMka paBHoe 2,5 B. Kakoii
4ucIio OyaeT Ha BBIXOJe aHaoro-1udpoBoro npeodpazosarens. Beeaure 4nuciioBoil oTBeT B
JECTUYHOMN CUCTEME CUUCIICHUSL.

OtsBet: 512
14. Yrto npejacrapiisgeT co00i Mmokazareiab GyHKIIHMOHATBHO-CTPYKTYPHON HHTErPAIlUN

A) UHCJIEHHYIO OLICHKY YPOBHS MHTET ALK COCTABIIAIOIINX 3JIEMEHTOB.

b) onenky pacnpenesennsi yHKIIMOHAJIBLHONW HATPY3KH M0 CTPYKTYPHBIM 3JIEeMEHTaAM
CHCTEeMBbI

B) BBIBOJI O TO, UTO cHCTEMa SIBISIETCS MEXAaTPOHHOM

I') HeT npaBUIIBHOIO OTBETA

15. BepHo nm yrBepxaeHue: mnporpammy s Arduino MOXKHO MUCaTh B JIIOOOM pPErHCTpe -
CTPOYHBIE U 3arjaBHble OYKBBI HE pa3INdarOTCs?

A) BepHo
b) HeBepHo

16. Kakue ommOKkM caemaHbl B KOJE MPOrpaMMbl, KOTOpash TOAAET BBICOKHH YpPOBEHb

HANpPSDKEHUST Ha BCTPOSHHBIM CBETOAUOJ, TMOAKIIOYEHHBIM K 13 KOHTakTy (MUHY):
DigitalWrite(High)

A) HenmpaBUJIbHOE HCMOJIb30BAHNE PerucTpa npu BBoJe koMaHabl digitalWrite
b) HenpaBH/IbHOE KOJIHYECTBO NAPAMETPOB B KOMaH/1e

B) HenpaBuiIbHOE HcNOb30BaHue peructpa B napamerpe HIGH

I') HenpaBunpHOe ncnons3oBanue 3Hauenne HIGH smecto LOW

J1) Ko HE COAEPIKUT OMUOOK

17. PaccraBbTe B IPaBUILHOM IOPSIIKE HEPAPXUUECKHUE YPOBHU YIIPABICHUS «CBEPXY-BHU3»

A) MHTENIEKTYalIbHBIA YPOBEHb
b) crpaTernueckuii ypoBeHb

B) TakTudeckuii ypoBeHb

I') ucnomHUTENbHBIN

Otset: A-b-B-I’

18. Kakwe 3a1a4 MOTYT BHITIOJHATHCS] HA UCTIOTHUTEIILHOM YPOBHE YITPABIICHHUS ?

A) [1nanupoBaHue IBUKEHUS

b) O0padoTka 3HKOAepHOI MHPOPMALTUMT

B) CBs3b ¢ uenoBeKOM-0nepaTopom

') PazOuenue 3a1auu yrpaBieHUs HA KOMaH/IbI YIIPaBICHUS

3.5 [lepeyeHnb TeOpeTHYECKUX BONMPOCOB K 3a4eTy
(U1 OLICHKH 3HAHUIN)
1. latb onpenenenue TepMuHy «MexaTpoHHKay;
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11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

Hatp onpenenenue repMuny «PoboToTeXxHUKAY;

Yro uzyuaet MmexaTpoHuKa?

CuHeprusi B MEXaTPOHUKE;

ba3oBble 00BEKTHI H3YyUEHHS B MEXaTPOHUKE;

CocTaB MEXaTpOHHOTO y311a;

YTo ci1y’>KUT METO/10JIOTHYECKON OCHOBOM pa3pabOTKN MEXAaTPOHHBIX CUCTEM;
bazoBble 00BbEKTHI U3YyUEHUSI MEXATPOHUKH;

[Ipr3Haku MEXaTpOHHOM CUCTEMBI;

. [IpuMepr1 MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM 110 OTPACIISAM:

CTaHKOCTPOEHHE U 000pYIOBaHUE JIJIsl aBTOMATU3ALMH TEXHOJIOTHUECKUX MPOIIECCOB;
poOOTOTEXHHKA ( MPOMBIIIJICHHAS U CIEIIHaIbHAas);

aBUAIMOHHAS, KOCMUYECKasi U BOGHHAs TEXHUKA;

ABTOMOOMJIECTPOCHHUE;

HEeTpPaJUIMOHHbIE TPAHCIIOPTHBIE CPE/CTBA,

o(UCHAasI TEXHUKA;

9JIEMEHTHI BRIYHCITUTEIIEHON TEXHUKH;

MEIUIIMHCKOE 000PYyI0BAaHNUE;

OBITOBAasI TEXHUKA;

MUKPOMAIITUHBI,

KOHTPOJIbHO-U3MEPHUTEIBHBIC YCTPOUCTBA U MAIIIHHEI;

($OTO- ¥ BUJICOTEXHUKA;

TPEHaXKEPbI AJIsl HOJITOTOBKU MUJIOTOB U OIIEPATOPOB;

HIOY-UHIYCTPHS U JIp.

OO0mias CTpyKTypHasi cxema MeXaTpOHHOU CUCTEMBI;

DyHKIHUOHAIBHAS CXEMa MEXATPOHHOM CUCTEMBI;

OyHKIMOHANbHAS, CTPYKTypHas W KOHCTPYKTHBHas HHTErpanus JJIEMEHTOB B
MEXaTPOHHBIX MOAYIISX;

AnmnapaTHO-TiporpaMMHasi HHTETPALUs UCTIONIHUTENbHBIX U WHTEJUIEKTYAIbHBIX 3JIEMEHTOB
B MHTEJJIEKTYaTbHBIX MEXaTPOHHBIX MOIYJISX;

Pa3pabotka W BHenpeHHE THOPUIHBIX TEXHOJIOTHHA TIPOW3BOACTBA HWHTETPUPOBAHHBIX
MOJYJIEW ¥ MallluH;

Co3manrie MHPOPMALMOHHBIX CpeA JUIsl TONACPKKH PEHICHUNH MEXIUCITUTUTMHAPHBIX
MEXaTPOHHBIX 3a/1a4;

[TocTpoeHne MaTeMaTHYECKMX W KOMIIBIOTEPHBIX MOJEIe MEXaTpOHHBIX MOAYJIEeH u
CUCTEM, OTPAKAIOIINX UX WHTETPAI[HOHHYIO CIEIU(UKY.

Monynu aBmxenus. Coctas. [Ipumepbl mpuMeHeHUs B pa3IMYHBIX OTPACTX;
Mexatponnbie Moaynu aBxkeHus: Coctas. [Ipumepsl mpuMeHeHHs B pa3ITUYHBIX OTPACIISIX;
Wutennexkryansubie Moaynu nBukeHHs CocrtaB. [Ipumepsl mpuMeHEHHs] B pa3TUYHBIX
OTpaciIsx;

MexaTpoHHbIE MOAYJIH BpaIlaTeIbHOTO IBUKEHHS Ha 6a3e BBICOKOMOMEHTHBIX JBUTATENeH.
4TTonsitue "unrepdeiic';

Mecto uHTEpdeiica B CTPYKTYpE MEXaTPOHHOUN CHCTEMBI;

OYHKIMOHATBHO-CTPYKTYPHBIM aHAINU3 U IBOJIOIMOHHBIA CHHTE3 CIIOKHBIX TEXHUUYECKUX
CHUCTEM;

CTpyKTYpHBIN CHHTE3 i ONTUMH3AIUS TEXHUIECKUX CUCTEM 10 KPUTEPHUSIM CII0)KHOCTH;
Merton  uwnHTerpammu —  «MckioueHHe — TPOMEXKYTOUYHBIX — TpeoOpaszoBateneid U
uHTEpPeiicoBy;



27. 4Meton MHTETpaluu — «ANNapaTHO-KOHCTPYKTHUBHOE 00BEINHEHHE YCTPONCTB PAa3IUUHOM
¢u3uueckoil mpUPOABI B EAMHOM KOpPIYCE€ MHOTO(QYHKIMOHAIBHOIO MEXaTPOHHOIO
MOZYJISI»;

28. Metox unterpauun — «llepeHOC (QyHKIMOHAIBHON HArpy3KM OT MEXaHHYECKUX Y3JIOB K
UHTEJUIEKTYaJIbHBIM;

29. AnropuT™M aHaiaM3a MEXaTpPOHHBIX CHCTEM Ha OCHOBE II0Ka3aTelss (YHKIHMOHAIbHO-
CTPYKTYPHOM HHTErpaLuy;

30. AIropuT™M aHajlM3a MEXaTPOHHBIX CHCTEM Ha OCHOBE II0KasaTessd paclpeieieHUs
(YHKLMOHATIBHON HAarpy3Ku.

31.5.1. OcoOeHHOCTH TIOCTAaHOBKM 33734 yIpPaBICHUS MEXaTPOHHBIMH CHCTEMaMH;

32. [IpyHIMIIBI TOCTPOCHUS CHCTEM HHTEJUIEKTYaIbHOTO YIPABJICHUS B MEXaTPOHHUKE;

33. JlaiiTe moHsATHE ONpeeeHus "MHTEeIUIEKTyaJIbHbIE B MAIOM";

34. JlaiiTe OHATHE ONpENeIeHUs "MHTEIUIEKTyaJIbHbIE B 0OIBIIOM";

35. [Ipu3HaKK UHTEIIEKTYaIbHBIX CUCTEM;

36. Uepapxus ynpaBieHHs B MEXaTPOHHBIX CHCTEMAX;

37. Uepapxus "cBepxy - BHU3",

38. Onumure 3a/1a41, KOTOPbIE BHINOJIHAIOTCS HA HHTEIUIEKTYaJIbHOM YPOBHE YIIPABJICHHUS;

39. OnummTe 321241, KOTOPBIE BHIOIHSAIOTCS HA CTPATETUIECKOM YPOBHE YIIPABJICHHUS;

40. OnumumTe 321241, KOTOPHIE BHIMOIHSAIOTCS HA TAKTUYECKOM YPOBHE YIIPABIICHUS;

41. OnuiuTe 3a/1a4M, KOTOPBIE BBIITOIHSIIOTCS HA UCTIOTHUTEIBHOM YPOBHE YIIPaBJICHUSI.

3.6 IlepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 32/1aHMIl K 3a4eTy
(7St OLIEHKH YMEHMUIA)

1) Masiuok. CBETOIMO/I JOJDKCH MHUTaTh ¢ YacToTol 1171,
2) llepexmrouaresib. CBETOANOM A0JKEH TOPETH, [IOKA HAXKATa KHOIIKA.
3) YerpoiicTBo 6e30nacHOCTH. DJICKTPOABUIATENb 3AITYCKAETCSI, €CIIH OJTHOBPEMEHHO HAXKaThI
TPH KHOIIKH.
4) Brawuaresb cBeta. [Ipy 0HOM Ha)KaTUU BKITIOYATENS] CBETOAMO]T 3aropaeTcsi, Ipu
IIOBTOPHOM — BBIKJIFOUAETCS U T. 1.
5) Brirouarelib cBeTa B Kopuaope. [Ipy Ha)kaTHH OHOM KHOIKH CBET BKJIFOYACTCS, IPU
MOBTOPHOM Ha)KaTHH BBIKJIIOYaeTcs. BTopoil BKiIroUaTeslb paboTaeT aHaIOTHYHO.
6) U3mepeHue ocBemeHusi. BoiBo/| TeKyIero 3HaueHNUss MHTCHCUBHOCTH CBETa Ha
KUAKOKPUCTATUINYECKUI TUCIIIEN KOHTPOJUIEpa U BKIFOYEHHUE CBETOINO0/1a IIPHU ONIPEAEIIEHHOM
MOPOTroBOM 3HaueHuu (Hampumep, 100 egunmI).
7) Cuerunk. KonndecTBo Ha)KaTHii Ha KHOMKY OTOOpa)kaeTcsi HA CHMBOJIBHOM JTHCILICE
8) Cuerunx+. Toxe, 4TO U B TIPEBIAYIIEM 3aJaHUU, HO UMEETCS JBE KHOITKH, OJIHA KHOIKA
YCTaHABIIMBAET YNCJIO, @ BTOpasi 3aKUTaeT CBETOAUOI, KOTOPBIN JO0JKEH IPOMUIaTh YHCIIO,
HaOpaHHOE MEePBOI KHOMKOM.
9) PeBepcuBHbIii cueT4yuk. [Ipu kaxxaom Haxkatnu kHONKK Nel gmcio, oroOpaxaemoe Ha
KUJIKOKPUCTAIITNYECKOM JHCILIee, YBEIMUNBAETCS HA €IMHUILY, IPU HAXKaTHUH KHOMKHA Ne2
YMEHbILIAETCS Ha €IUHUILY.
10) Konosbrii 3amok. [Ipu HaXkaTuu onpeelieHHOW KOMOMHAIIMH TPEX KHOMOK 3aMOK
OTKpbIBaeTcCs, nHaye - HeT. Ecnu HabpaHHas KoMOMHAIMS BepHA, CBETOAMO/ 3aropurcs Ha 1
CEKYHIY.
11) CBetogop. CructemMa COCTOUT U3 TPEX CBETOANO/IOB (HATIPUMEP, KPACHBIH, )KEIThIN 1
3eJIeHbI ), KHOIIKM U MUKPOIIpOLIeCCOpHOIi miatel. CBeTodop 10KeH padboTarh 1o
CJIEIYIOIIEMY aJITOPUTMY: MTOCJIE€ BKIIFOUEHUS CUCTEMBI cBeTO(Op paboTaeT B pekuMe
OKU/IaHUs (MUTAET JKENThIH ¢ yacToToi 1 I'lr), mocne HaxaTus UMIYJIbCHOM KHOIKH CBETO(OP
NEePEXOIUT B pabounil pexxuM (3aropaercsi KpacHbIN Ha 5 ¢, 3aropaercs >KenThlid Ha 1 ¢, MUraeT
3 pasa c wactoroii 0,5 I'n, 3aropaercs 3eneHsblil Ha 4 ¢, muraet 5 pa3 ¢ yactoroi 0,511 u nanee



nepexoA K kpacHomy). [locie moBTOpHOToO HaXkaTHsl KHOMKHM CBETO(OP OMATh NEPEXOAUT B
PEKUM OXKHIAHHS.

12) Cexynaomep. [Ipu Haxkatuu KHOKK Nel CeKyHIOMEp HAUMHACT OTCYCT BPEMEHH C
muckpeTHocTho 0,1 cexyHpl. [Ipu HaxkaTnu kHOIIKHM Ne2 cYeTUMK OCTaHABIMBAETCS U Ha
AKHUJIKOKPHCTAIIIMYECKOM JIHCIIIee TOKa3bIBAETCs 3aMEPEHHBIN OTPE30K BPEMEHH.

13). CepBoaBuraTens pazMaxuBaeT GJiaromM ¢ aMIuMTya0u B 60°.

14) KBapuesbie yacbl. CepBOJBHUIaTEIb NOBOPAYUBACTCS KAKIYIO CEKYHIy Ha IIATh IPAyCOB
BIIEpEl U B KOHIIE IIyTH MEHSET HAIPaBJICHUE.

14.1) C nomouipro0 NOTEHIMOMETPA 33/1aBaTh:

— YaCTOTY Bpalll€CHHA BBIXOOHOI'O Bajla IBUIaTECIIA IIOCTOAHHOI'O TOKA,
— YaCTOTYy U HallpaBJICHUC BPAllICHHA BbBIXOJHOI'O BaJla ABUI'aTCJId ITIOCTOAHHOI'O TOKA,
— NO3UIHIO BaJIa CCPBOABUTATCIIA.

15) Beryumii oronb. YeThipe CBETOIHO1a pabOTAIOT B PEIKHME «OeryIero orus». Uem
CUJIPHEEC MHTCHCHUBHOCTH OCBEIICHUS, TEM BBIIIC YACTOTA CMEHBI CBETOIUOIOB.

16) Yupasienue ¢ kiaaBuarypbl. CBeTOan0IbI (5-6 MITYK) BKIFOYAOTCS/BBIKIIOYAIOTCS 110
HA)KATHIO KJIABWII Ha KJIABHATYPE.

3.7 IlepevyeHb THNOBBIX NPAKTHYECKHUX 32/1aHUI K 3a4eTy
(Z17151 OLIEHKU HABBIKOB U (MJIM) OMbITA JI€ATEIbHOCTH)

1. CocTaBuTh CTPYKTYpPHYIO CXEMY MPEIUIOKEHHOM MEXaTPOHHON CHCTEMBI;

CocTaBUTh GYHKLIMOHATIBHYIO CXEMY MPEAJIOKECHHON MEXaTPOHHON CUCTEMBI;

3. Paccunrtath KOX(pIUIHMEHT (QYHKIMOHATBHO-CTPYKTYPHOH HMHTErpallii TPEASIOKEHHON
MEXaTPOHHOH CUCTEMBbI UJIH €€ YacTH;

4. PaccuutaTh KOI(POUIMEHT pacupeneneHns (QYHKIMOHAIBHON Harpy3ku MpeIioXKeHHON
MEXaTPOHHOMH CUCTEMBI UJIH €€ YacTH;

5. TpemtoxuTe METOABl YBEIHYCHHS CTETICHW WHTETPAIlMH B TPEIJIOKEHHON MeXaTpOHHOU
CHCTEME;

6. ®opmanr30BaTh AITOPUTM BBITOIHEHUS MOOMIIBHBIM POOOTOM TPETIOKEHHON 3a/1a4H;

7. CocTaBHUTh AITOPHUTM U HAIKCATh MPOTpPaMMYy Ui MHKPOKOHTPOJUIEpHOH miatel Arduino
(mpensaraercs nmpenojaBaTesieM U3 OaHKa 3a7ay).

N

4. Metoanuyeckue MaTepuaJibl, ONpeaessiionue Npoueaypy OueHMBAHUSA
3HAHUN, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH

B rtabmuue mpuBeNeHBI ONMMCAHUS MPOLENYp MPOBEAEHUS KOHTPOJIbHO-OIIEHOUHBIX
MEPONPUITHIA U MPOLEAYp OLEHUBAHUS PE3YIbTaTOB OOYUEHHUs C MOMOIIBIO OLIEHOYHBIX CPEJICTB B
COOTBETCTBHUH C paboyel MporpaMMoi TUCIUIITUHBI.

HaumenoBanue
OLEHOMHONO Omnucanust MPoIeTyphl MPOBEICHNS KOHTPOIBHO-OIIEHOYHOTO MEPONPUATHS U TIPOTICTYPHI
OIICHUBAHHMS PE3YJITATOB O0YUESHISI
cpejcTBa

[IpenonaBarens He MeHe, YyeM 3a JBe HeAeIM 10 cpoka 3aummrtel PI'P momkeH cooOmuth
KaxaoMy obOydaromemycsi Homep BapuanTa PI'P. 3aganust PI'P BbUTOKEHBI B 3JIEKTPOHHOU
nHpopMannoHHo-00pa3oBatensHoi cpene Upl VIIC, goctymHo# oOydaromeMycsl depe3 ero
naHbIi kKabuHaeT. PI'P momxHa OBITH BEITOTHEHA B YCTAHOBIICHHBIM MPETIOIaBaTeNIeM CPOK H B
COOTBETCTBUH C TpeboBaHmsAIMH K odopmienuro PI'P (TekcroBoit m rpadudeckoil wacreii),
chopmymupoBanHpiMu B [lomokennn «TpeGoBanuss K OQOPMIIGHHIO TEKCTOBOM W
rpapudeckoi 1oxkymeHTanmu. HopmokoHTpomb» (B mocmemHed pemaknuu). PI'P B
Ha3HAUEHHBI CPOK charoTca Ha npoBepky. Ecnu mpenycmorpena ycthas 3ammura PT'P, To
oOydJaromuiicst OOBSICHSET pelleHHe 3ajady, YKa3aHHBIX IperojiaBaTesieM, 1 OTBEYaeT Ha ero

PacueTtHo-Tpadmyeckas
pabota (PT'P)




BOIPOCHI

3amuTa KOHCIIEKTOB, MPEAYCMOTPEHHBIX pabodeil mporpaMMoi TUCIHAIUTIHEI, IPOBOJUTCS BO
BpeMsI IIPaKTHIeCKuX 3aHATHH. [IpernonaBaTens Ha TPAaKTHUECKOM 3aHATHH, PEANIECTBYIOIIEM
3aHATHIO TIPOBEIICHHUS KOHTPOIIS, TOBOIHUT IO 0OYUAIOMIUXCS: TeMYy KOHCIIEKTOB U TPEOOBaHHUA,
MIPEeIbABISIEMBIE K X BHITIOJHEHHUIO H 3aIATE

Koncnekr

3ammura 1a00paTOPHEIX PAa0OT MPOBOIUTCS BO BpeMs JTaOOpaTOpHBIX 3aHATHHA. Bo Bpems
MIPOBEICHUS 3alUTHl J1a0OpaTOpHONH pabOTHl MOIB30BATHCSH YIEOHMKAMHM, CIIPABOUYHHKAMH,
KOHCIEKTaMH JIEKIIUH, TETPaisIMH HE Pa3peLICHO.

[IperonaBaTens Ha MabopaTopHOIl paboTe, MPEAIMIECTBYIONICH 3aHATHIO IPOBEACHUS 3aIUTHI
nmabopaTopHOil pabOTHI, MOBOAWT A0 OOYYAIOUIMXCS: HOMEp 3alluIIaeMoi JTabopaTopHOM
paboThI, BpeMst Ha 3aIuTy J1JabopaTopHOi paboTHI.

[IpenopaBarens nHGOPMHUPYET 0OYYAIOIIUXCS O pe3yNbTarax 3allUThl Ja00paTOpHOU paboThI
cpasy [ociie ee KOHTPOJIbHO-OLEHOYHOTO MEPOIPUSITHUS

JlabopaTopras pabora

Jlns opraHu3anMu UM NOPOBEIEHUS NIPOMEKYTOUHOM aTTECTAllUd COCTABIIAIOTCS THUIIOBBIE
KOHTPOJIbHBIE 3aJaHusl WJIM WHBIE MaTepHalibl, HEOOXOJHMMBIC /JIsi OIICHKM 3HaHWUH, YMEHUH,
HABBIKOB U (WJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATArbl (POPMUPOBAHUS KOMIIETEHIIHH B
npoIiecce OCBOCHHUSI 00pa30BaTEIbHON MPOTrPAMMBI.

[lepeyeHp TeopeTHUYECKHX BOIPOCOB M THUIOBBIE MPAKTHUUECKHE 3aJaHUs Pa3HOrO YPOBHS
CJIO)KHOCTH ISl TIPOBENICHHSI MPOMEXKYTOYHOM aTTecTaluy OOydJarouIrecs MOJy4yaroT B Hadaje
ceMecTpa d4epe3 JIIEKTPOHHYIO HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunbiii
KaOWHET 00yJaromnerocs).

Onucanue npouenyp nNpoBeieHusi IPOMeKYTOUHOH aTTecTauuu B (popMe 3a4eTa
U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUsI
[Ipu mpoBeneHUHN MPOMEKYTOUHOW aTTeCTallMd B (opMe 3adeTa MpenojaBaTeib MOXKET
BOCIIOJIb30BaThCsl pe3ybTaTaMy TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH B TeueHue cemectpa. C 1enbro
UCIIOJIb30BaHUsl PE3YyJIbTaTOB TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH, IPENOAABaTElb MOJICUUTHIBAET
CPEIHIOI0 OLIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOydaromierocs (CyMMa OIICHOK,
HOJYYEHHBIX 00Y4aroIUMCs, AETUTCSA Ha YUCIIO OLICHOK).

Ikajga u KpUTEpUU OLEHUBAHNS YPOBHS C(hOPMUPOBAHHOCTH KOMIIETEHIINI B pe3yJbTaTe
H3yYeHUsl JUCHHUILINHBI IPU MTPOBEIeHNU MPOMEKYTOUHOMH aTTecTAluH
B (hopMme 3aueTa Mo pe3yabTaTaM TeKYlLIero KOHTPOJIA
(0e3 1ONOJHUTEJbHOI0 ATTECTAIIMOHHOT0 MCTILITAHUSA)

CpenHsist OIleHKa YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHIIUH [Tkana oneHUBaHUA
0 pe3yIbTaTaM TEKYIIEro KOHTPOJIA

Omenka ©He MeHee 3,0 W HET HH  OJHOH

4 «3a4TEHO»
HEY/I0BJIETBOPHUTENILHOMN OIIEHKH I10 TEKYIEMY KOHTPOJIO

Onenka wmenee 3,0 wiM momydeHa XOTs OBl OnHA
HEyJOBJICTBOPUTEIbHAS OLIEHKA [0 TEKYIEeMy KOHTPOJIIO

«HEC 3a4YTCHO»

Ecnu onenka ypoBHs c(OpMHUPOBAHHOCTH KOMIIETEHIMH OOYYaromerocsi He COOTBETCTBYET
KPUTEPHUSIM TIOJY4YEeHUs 3adera 0Oe3 JIONMOJHUTENBHOTO AaTTEeCTAllMOHHOTO HCHBITAHUSA, TO
MIPOMEXKYTOUHAsl aTTecTalus MpoBoauTCs B (¢opMe colOeceoBaHUs MO MEPEYHIO0 TEOPETHUECKUX
BOIPOCOB M TUMOBBIX MPAKTHYECKUX 3a]a4 WIK B (OpPME KOMIBIOTEPHOTO TECTUPOBAHMS.

[IpomexyTouHas arrectanus B ¢popMe 3a4eTa ¢ NMPOBEIECHUEM aTTECTAllMOHHOIO HCIBITaHUS
IIPOXOJUT HA MOCIEAHEM 3aHITHH 110 TUCLUIUINHE.

[Ipyn mpoBeneHUM MPOMEXKYTOUHOM aTTecTauuu B (OpMe KOMIBIOTEPHOTO TECTHPOBAHUS
BapUaHT TECTOBOIO 3agaHus Qopmupyercss U3 (OHIA TECTOBBIX 33JaHUN MO JUCHUIUIMHE
ciIy4aiiHbIM 00pa3om, HO ¢ ycimoBueM: 50 % 3amaHuil JOIKHBI OBITh 3aJaHUSIMUA OTKPBITOTO THIIA U
50 % 3agaHuii — 3aKpPBITOrO THIIA.



