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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnunmunaa «OCHOBBI pOOOTOTEXHUKM» OTHOCHUTCS K JUCIMIUIMHAM YacTH, (popMupyeMon
YYaCTHUKaMH 0Opa30BaTelIbHBIX OTHOMICHWH, Ooka 1 JUCHUIUTMHBI MOIYJS «IIO BBIOOPY 7»
yueOHOro TMJiaHa OCHOBHOM mpodeccHoHaNbHOM 00pa30BaTeIbHOW MPOTrpamMMbl  BBICIIETO
oOpa3oBaHusi — TmporpaMMmbl OakanmaBpuara 1o HampaeleHuto noaroroBku  44.03.01
[Temarorunueckoe oOpa3oBaHue).

1. IlepeuyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00y4yeHUs (00pa3oBaTeIbHBIX Pe3yJIbTATOB) MO
AUCHUILINHE

Ieanio ocBoeHUS TUCHUTIINHBI «OCHOBBI pOOOTOTEXHUKHNY SIBISICTCS:

OCBOCHHME TEOPETUYECKUX OCHOB MHUKPOIIEKTPOHUKHU, NMPUOOPETECHHE 3HAHUH O KOHCTPYKIIHSX,
NPUHLINIIAX JICHCTBUS, MapaMeTpax M XapaKTePUCTHKaX pPa3jIMYHbIX AJIEKTPOHHBIX YCTPOUCTB,
MOJTrOTOBKA CTY/ICHTA K TOHUMAHUIO IPUHIIUIA JCUCTBUS COBPEMEHHOTO paaro000py/J0BaHUSI.

B pesynbpTare ocBoeHusi mnporpamMmbl OakajmaBpuara OOy4aroUIuiicsi JOJKEH OBJIAJICTh

CJICAYIOIIMMH Pe3yJIbTaTaMHu 00yUeHHsI IO TUCIUTUTHHE «OCHOBBI pOOOTOTEXHUKUY

Komnerenuus u
HWHJIUKATOPHI €€ TOCTHXKCHUS

OO6pazoBaTenbHBIC PE3YIbTAThI TUCHUTLTUHBI
(aTansl hOopMUPOBAHUS AUCITUTLIHHBI)

B JUCHUIIIIMHE

3HACT yMeeT BJIaJI€ET

IIK-11. Criocoben

UCIIOIb30BATh OP-1 OP-3

TEOPETUICCKHE U

MIPaKTUYECKKE 3HAHUS JJIS 3HATH OCHOBHHIC ¥ MeTh

p a Q)YHI[EIMGHT&HBHBIG CaMOCTOATCIIBHO

TOCTAHOBKH 1 pCIICHHA MIOHATHUS IPEAMETHOU OCYLUECTBIIATH COOP

HCCJIEI0BATENbCKUX 3a1a4 B 0GIACTH; OCHOBHBIE 1 06paboTKy

npeIMeTHOM 0bmacTH (B METOJIbI ¥ TIPHEMBI uH(bOopMaIny,

COOTBETCTBUU C IPOPUIIEM U U3Y4YEHUs U aHaIu3a HCTIONB3YA

ypOBHEM 00y4eHus) U B JIUTEPATYPEI B COBPCMCHHBIC
MpeIMeTHOM 0011acTH; VH(pOpPMALMOHHbIE

obsactu 00pazoBaHuUsl.

[1IK-11.1. 3uaeT OCHOBHBIE

OCHOBHBIC
MMPpEACTaBJICHHUSA O

CpeJicTBa MOUCKA U
aHaJM3a JaHHBIX,

HAVUHEIE TOHSTHS 1 METOJIaX OpraHu3aluy U OpOBOIUTH
7 OCYILIECTBJIEHUS HCCIICIOBATEITBCKYIO
0COOCHHOCTH HUX . 6
HCIIOJIb30BAHMS, METOIBI U HCCICAOBAHNM B paboty B
-- ’ IpeIMETHON 001aCTH. COOTBETCTBUH C
MPUEMBI H3YHCHNS 1 aHATH32 S
JUTEPATYPHI B IPEAMETHOMN OP-2 Ak

00J1aCTH; OCHOBBI

OpraHu3aIu
. 3HaTh 3HAUYEHUE

HCCJIEIOBATEIbCKOM .

TEPMUHOB U TIOHSTHIA
NesITeIbHOCTH; OCHOBHBIE .

npeaMeTHOM o0aacTu;
MH(pOpMallMOHHbIE

OCHOBHbIE
TEXHOJIOTUH MTOKCKa, cOopa,
nH(pOpPMaIMOHHbIE

aHajam3a u 00paboTKH
JTAHHBIX; HHTEPIPETUPYET
SABJICHUS U MTPOUCCCHI B
KOHTEKCTE O0IIel JUMHAMUKI
" I€puoan3anuu
HCTOPUYECKOTO Pa3BUTHS
NpeaMeTa, C y4ETOM
BO3MO>XHOCTH HX
UCTIOJIB30BaHUS B X0OJI€
NMOCTAHOBKH U PCUICHU A

TEXHOJIOTHH [TOKMCKA,
cbopa, aHanM3a u
00paboOTKH JaHHBIX;
OCHOBHBIE METO/IbI
WCCJICJIOBAHMSI B
MpPeIMETHOM 00JIacTH.




UCCIIEI0BATEIbCKUX 3a/1ay.
[1IK-11.2. Ymeer
CaMOCTOSITENIHO U B COCTaBE
HAYYHOTO KOJJICKTUBA
pelaTh KOHKPETHBIE 3a7jau
npohecCHOHATBLHOM
JeSITeIbHOCTH;
CaMOCTOSITENIFHO U TIOJ
Hay4YHbIM PYKOBOJICTBOM
OCYILECTBIISATH COOp U
00paboTKy MH(POPMAIIHH;
CIIOCOOEH MPUMEHSITh
HOJIy4EeHHbIEC 3HaHUS IS
00BsICHEHUS aKTyaJbHBIX
npo0eM U TeHJeHIUH
pa3BUTHS MIPEIMETa;
POBOJIUTH
UCCJIEIOBATEIbCKYIO padOTy
B COOTBETCTBHH C
WH/IMBUYaJIbHBIM TUTAHOM.
[1K-11.3. Bnaneer 6a30BbIMU
IPEICTaBICHUSIMH O
HPHUHIMIAX OPTaHU3aLUH U
OCYILIECTBIICHUS
HCCJICIOBAHHMH,
IPaKTUYECKUMH HaBBIKAMU
OCYIIIECTBICHHUS
UCCJICJOBAHUN; IPUMEHSET
HaBBIKA KOMILIEKCHOTO
MIOUCKa, aHaJIM3a U
CHCTEeMaTH3aIHH
UH(pOPMALIH 110 U3y4aeMbIM
npobyiemMaM ¢
UCIIOJIb30BaHUEM HAayYHOH U
yueOHOMI JTUTEepaTypHl,
UH(POPMALIMOHHBIX 0a3
JTAHHBIX.

2. O0beM IUCHUNJIMHBI B 3a4€THBIX €IMHUIIAX C YKa3aHHEM KOJIUYEeCTBA aKaJleMHUYeCKUX
4acoB, BbIJIeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00yYalIuXcsl ¢ mpenojaBaresieM (10 BUaaM

YueOHBIX 3aHAATHI) U HA CAMOCTOAITEJILHYIO Pad0Ty 00y4arommxcs

VYyeOHble 3aHATUS
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3. ConepxaHue IMCUUILIMHBI, CTPYKTYPHMPOBaHHOE MO0 TeMaM (pa3iaejaM) C YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBbIX 3aHATHI

3.1.  Ykazanue mem (pazoenos) u omeeoennozo Ha HUX KOAUYECMEA AKAOEMUYECKUX UACO8 U
6U006 YUeOHBIX 3aHAMUIL

KonngectBo yacoB no ¢popmam
OpraHu3aluy 00y4eHHUs
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Tema 1. BBegenne B poOOTOTEXHUKY. XapaKTEPUCTUKU 1 2 20
pobora
Tema 2. Po6oroTexuuueckue miarhopmsl. [Iporpammupyembie 1 5 20

Cpe/ICTBa MPOMBIIIJICHHON aBTOMAaTU3AIMN U pOOOTH3AIINU

Tewma 3. JlaTuuku cucteM aBTOMATHU3allMM U POOOTOTEXHUKH 2 20

Tema 4. VlcnoaHUTENLHBIE YCTpOﬁCTBa CHUCTCM aBTOMAaTHU3allun

1 2 20
¥ pOOOTOTEXHUKHU
Tema 5. YerpoticTBa 0TOOpaxeHus] HHPOPMAIHH 1 2 20
Tema 6. [IporpammupoBanue poOOTOB U CPEICTB 5 19
MPOMBINUICHHON aBTOMAaTH3alluU
HUTOTI'O: 4 12 119

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

Tema 1. BBenenne B po0OTOTEXHUKY.

[Tonsstue o pobGoroTexHuke BBenenume B Hayky o poGorax. OCHOBHBIE BBl POOOTOB, UX
npuMeHeHue. HampaBnenus pa3Butus podoToTexHuku. HoBeiliine JOCTHKEHUST HAYKH U TEXHUKH
B CMEXHBIX 00JIaCTSAX: DJIEKTPOTEXHHUKE, PATUOdJIEKTPOHUKE, MUKPOAIEKTPOHHUKE, MEXaTPOHUKE,
OINTHKE, HH(OpPMATHKE U Jp.

WNutepaxtuBHas popma: nexuus-oecena.

XapakTepucTUKH podoTa.

Cognepxumoe poOOTOTEXHUYECKOTO KoMmIuieKTa. CocTaB cucTeMbl JaT4uKoB. COCTaB CUCTEMBI
UCTIOJIHUTENIbHBIX  yCTpoiicTB. Ilapamerpsl cucteMsl oToOpakeHuss uHpopmanuu. CKOpOCTh
BpamieHus. Kpyrammii momenT. CkopocTh ompoca jgaTuvkoB. KpaTkas XxapaKTepucTHKa
cepBonpuBoioB. CkopocTs BpamieHus. Kpyrsmmit momeHT. IIporpammusie cpenactBa. A3bIku
nporpammupoBanud. IlpousBogurensHocTs. CripaBOUHbIE MaTEpPHAIIBI.

WNuTtepakTuBHas popma: TUCKYCCHS.

Tema 2. PoOoToTexHuveckue miar@opmsi.

[Tnardopma Lego. Haznauenue, coctaB, OCHOBHbIE XapaKTEPUCTHKHU U MTAPaAMETPHI.

[Tnardopma Arduino. Haznauenue, coctaB, OCHOBHBIE XapaKTEPUCTUKHU U TTAPAMETPHI.

[Tnardopma Raspberry Pi. Haznauenue, coctaB, OCHOBHBIC XapaKTEPUCTUKH U TIAPAMETPHI.

WNuTtepaktuBHas dhopma: ekius-oecena.

IIporpammupyembie cpeacTBa NPOMBINLIEHHON ABTOMATHU3AUMUA U POOOTH3AIIUU.




IIporpammupyemsie pene. HaznaueHue, coctaB, OCHOBHBIE XapaKTEPUCTUKH U ITAPAMETPBI.

[Iporpammupyemsie noruueckue kouTposiepsl (ITJIK). Hasnmadyenwe, cocTtaB, OCHOBHBIC
XapaKTEPUCTUKU U I1apaMETPHI.

IIporpammupyemsle yCcTporicTBa pacuuupenus Bo3Mmoxnocren [1JIK.

WuTepakTuBHas popma: 3BpucTHUeckas oecena.

Tema 3. JIaTYUKH CHUCTEM AaBTOMATHU3ALMH U POOOTOTEXHUKH.

JlaTyrky aHanoroBbie ¥ HU(POBEIE.

Hatunk kacanus. Buemnuii Bua. Pexxumbl pabotTel. Pexxum m3mepenus. Pexxum cpaBHeHHS.
Pexum oxunanus. V3menenue B Oiioke oxxkupgaHusi. Pabora Onoka mepexstoYeHus! ¢ MPOBEPKOM
COCTOSIHUS 1aTYMKA KaCaHUsl.

Jarumk 1Bera. J[aTuuk 1mBeTa W MporpamMMHbIA 010K naTumka. O6gacTu KOPPEeKTHOH paboThI
Jatyvka. Pexum omnpenenenus nsera. Pexxum nM3MepeHHsT MHTEHCUBHOCTH OTPaKEHHOT'O CBETA.
Bri6op pexxuma paboThl gatumka. Pexum u3mepenus nsera. Beibop pexuma u3MepeHHs LBETA.
Pexxum wu3MepeHUsT MHTEHCUBHOCTH OTPAXEHHOI'O CBETAa. PeXHM H3MEpEeHUs] MHTEHCUBHOCTU
OKpYXKaroImiero ceera. Pexxum cpaBHeHUS 1BeTa. Pexxum kanuOpoBKu.

Jatuuk Temmeparypbl. XapaKkTEpPUCTUKH, MMapaMeTpbl, Croco0 MOJKIIOUEHUs, HACTPOUKa,
IIPOrpaMMHUPOBAHHUE.

JlaTuuk BIaXXHOCTH. XapakTEpUCTUKH, IapaMeTpbl, CIOCO0 MOAKIIOYEHUs, HacTpOMKa,
IporpaMMHUpOBaHUE.

Jatuuk naBieHus. XapakTEpUCTUKH, MapaMeTpbl, CHoco0 MOAKIIOUEHUs, HaCTPOIKa,
[IPOrpaMMHUPOBAHHUE.

['upockonuyeckuil 1aT4uK. XapaKTepUCTUKHU, MapaMeTphl, CIOCO0 MOAKIIOUYECHUS, HACTPOUKa,
IporpaMMHUpOBaHUE.

JlaT4uK ONTHYECKOTO HM3IydeHHs (BUIAMMOTO CIEKTpa, WH(PaKpacHBIH, YIbTpa(HOIeTOBbI).
XapakTepuCTUKH, TapaMeTpbl, ClIOco0 MOJIKIIFOUEHUS], HACTPOWKa, POrpaMMHUPOBAHHUE.

Hatuuk pacctossHus (yJAbTpa3ByKOBOH, Ja3epHbIi). XapaKTepUCTHKH, MapameTpbl, CIOco0
MOJKJIFOUEHUS], HACTPOHKA, IPOrPaMMHUPOBAHNUE.

Jatuuk  npiMa.  XapakTepUCTUKH, MapaMeTpbl, CHoco0 MOAKIIOUEHUs, HacTpoMKa,

MIPOTPaMMUPOBAHHUE.
['azoananm3atop. XapakTEepHCTUKH, TMapaMmeTpbl, CHOCOO MOAKIIOUEHHUsS, HAaCTPOMKa,
MPOTPaMMUPOBAHHUE.
Yacel peasibHOTO BpeMEHU. XapaKTEPUCTHKHU, MapaMeTphl, CIOCO0 MOIKIIOUYEHUsI, HACTPOUKa,
MIPOTPaMMUPOBAHHUE.

KoHTakTHBIE »JIEMEHTHI, KJIaBHATypbl W JaTYUKU. XapaKTEpUCTHKH, MapameTpbl, CI0co0
MOAKJIIOYEHUS, HACTPOMKA, IPOrpaMMHUPOBAHUE.

JlaT4uK MarHUTHOTO MOJA. XapaKTePUCTUKHU, MapaMeTphl, CIocod MOJKIIOUEHUs, HAaCTpOMKa,
IIPOrPaMMHUPOBAHHUE.

WuTepakTuBHas popma: TUCKYCCHS.

Tema 4. UcnoJiHUTE/IbHBIE YCTPOHCTBA CUCTEM ABTOMATH3AMU U POOOTOTEXHUKH.

Amnarnorosble U TU(PPOBBIE UCTIOIHUTENIBHBIE YCTPOICTBA.

Peneiinpie Monmynu. XapakTepUCTHKH, MapaMeTpbl, CHoco0 MOJKIIOYEHUs, HacTpoiKa,
IIpOrpaMMHUpPOBaHUE.

OneKTpoABUTaTeNN TPUBOAA C MOAYJIEM COIVIacOBaHMs (IpaiiBepoMm). XapaKTEpHUCTUKH,
napamMeTphl, Coco0 MOAKIIOYEHHUsI, HACTPOKa, TPOrpaMMHUpPOBaHHE.

DNEeKTPOABUTaTETU-CEPBONPUBOBI C MOJYJIEM COTjacoBaHus (IpaiiBepoM). XapaKTEpUCTUKH,
napaMmeTpbl, crioco0 MOJKIIOUEHUs, HACTPOHKa, MPOrpaMMHUPOBAHHUE.

[IJaroBble 3JEKTPOABUIATEIN C MOJYJEM corjlacoBaHus (ApaiiBepoM). XapaKTEpUCTUKH,
napaMmeTpbl, crioco0 MOIKIIOUEHUs, HACTPOHKa, POrpaMMHUPOBAHHUE.

DNIeKTPOMarHuThl C MOJYJIEM COIJIaCOBaHUS (IpaiiBepoMm). XapaKTepUCTHUKH, IMapaMeTphl,
croco0 MOAKIIOUEHHsI, HACTPOIKa, MPOrpaMMHPOBAHUE.



[lepenaTunky ONTHYECKOTO KaHaja.

[Tepenatunku pagnoKaHaga W paarovacTOTHBIC TpaHcuBephl (433 MI'm, Bluetooth, Wi-Fi, u
T.11.) XapaKkTepUCTUKH, TapaMETPhl, CIIOCO0 MOAKIIOYECHHUSI, HACTPOIKa, TPOrpaMMHUPOBAaHUE.

Kontpomiep RFID. XapakrepucTuku, mapaMeTpbl, Crnocod MOIKIIOYEHHs, HaCTPOKKa,
IPOrpaMMHUPOBAHHUE.

WuTepaktuBHas popma: sBpucTHUeckas oecena.

Tema 5. YcerpoiicTBa oTo0pakenusi ”H(popmanun

CBeTroanopl, CBETOAMOAHBIC JUHEHKH, CBETOAUOAHBIC JICHTHI, CBETOJMOJHBIC MAaTpPHULIBIL.
XapakTepUCTUKH, TapaMeTpPbl, CIIOCO0 MOIKIIIOUYEHUSI.

3HAaKOCHHTE3UPYIOIINE CBETOAMOIHBIC HHIUKATOPHI. XapaKTePUCTHUKH, MapaMeTphl, CIOCO0
HOIKITFOUEHHUSL.

Kunkokpucraminueckue 3HAaKOBBIE CTPOYHBIE WHAMKATOPBL. XapaKTEPUCTHKHU, MapaMeTphbl,
Croco0 MOAKIIOYECHHUS.

Kunkokpucrammmueckue 1 OLED rpadudeckne mHIUKATOPHI. XapaKTEPUCTHKH, TapaMeTphl,
Croco0 MOAKIIOYEeHUS

WuTepakTuBHas popma: TUCKYCCHSI.

Tema 6. [IporpaMmmupoBanue poG0OTOB U CPeICTB NPOMbILLIEHHONH aBTOMATH3AMU.

ANTOPUTMHYECKHE S3BIKH MPOTPAMMHUPOBAHUS MUKPOKOHTPOJUIEPOB M MHKPOKOHTPOJUIEPHBIX
maThopM.

SI3bIKM BU3yallbHOTO HPOrPaMMHpPOBAHUS Ha OCHOBe peneiiHoi noruku (Ladder). OcHoBHbIe
IPEUMYIIECTBA U OCOOCHHOCTH.

SI3pIKM BH3YaJbHOTO MporpaMMupoBaHusi Ha ocHoBe FBD-Giokos: Logo Siemens, FLProg,
CoDeSys ITJIK Osen, Horisont u ap. OCHOBHBIC TPEUMYIIECTBA B OCOOCHHOCTH.

[Tporpammusrii maker SCADA s pa3paboTky wim o0ecriedeHnst padboThl B peabHOM BPEMEHH
cucteM cbOopa, o0pabOTKH, OTOOpaKeHHWs W apXUBUPOBaHHS HHPOpMAKK 00 OOBEKTe
MOHUTOPHHIA UM YIIPaBJICHUS.

WNutepakTuBHas GopMa: TUCKyCCHsl.

4. TlepeueHb Y4yeOHO-METOAUYECKOr0 oOOecnmeyeHUsT JJIsi CAMOCTOSTEbHOH PadoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

CamocrosTrenbHas paboTa CTYIEHTOB sBIseTCS 0co00i (opMmoii opraHuzanuu y4eOHOro
npoiiecca, MpeACTapysomas coool MIaHUPyeMY0, T03HaBaTEIbHO, OPraHU3allMOHHO U METOINYECKH
HaMpaBIIEMyI0 JESATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHUE KOHKPETHOIO
pe3ynbTaTa, OCYIIECTBIIIEMYIO Oe3 mpsMoil momoru mpernonaBatend. CamocrostensHas paboTa
CTYJICHTOB SIBJISIETCS COCTaBHOM 4YacThl0 yueOHOH paboThl M HWMEeT MLEebl0 3aKperuieHue |
yriayOieHne MOJyYeHHbIX 3HAHWW U HABBIKOB, MOUCK U MPHOOpETEeHHE HOBBIX 3HAHHM, a Takxke
BBITIOJIHEHHE YYEOHBIX 3aJlaHHi, MOJIrOTOBKY K TMpPEICTOSAIIMM 3aHiATUAM U 3adery. OHa
IpelycMaTpUBaeT, Kak MpaBHIIo, pa3paboTKy pedeparoB, HaMMCaHHE JOKJIAIO0B, BBITOJIHEHUE
TBOPYECKUX, UHJUBHUYaJbHBIX 3aJJaHUI B COOTBETCTBUHU C YU€OHON MpOrpaMMoil (TeMaTH4eCKUM
IUTAHOM M3Y4YEeHHs] JUCHUIUIMHBI). TeMa N Takoro BBICTYIJIEHUS MOXET ObITh MpeaoKeHa
npernojiaBaTesieM MM W30paHa caMUM CTYJEHTOM, HO MaTepHajl BBICTYIUIEHHS HE JIOJDKEH
nyOaupoBaTh JEKUMOHHBIM Marepuan. PedepaTuBHbI MaTepuan CIYyKUT JOMOJIHUTEIbHON
uHpopmanueil g paboTel Ha Ja00paTOpHBIX 3aHATHAX. OCHOBHAs I1I€Nb JTAHHOTO BHJIA pabOThHI
COCTOHUT B O0Y4YEHHH CTYJEHTOB METOJaM CaMOCTOSITeNIbHOI paboThl ¢ yueOHbIM MaTepuaioM. Jlis
MOJHOTHl YCBOGHHWSI TEM, BBIHECEHHBIX B JlabopaTopHble 3aHATHs, Tpedyercss pabora ¢
nepporcroyHrkamMu. Kypc mpeaycmaTpuBaeT  caMOCTOSTENbHYIO paboTy CTYIEHTOB €O
creuuanbHOM  JuTeparypoil. Crenyer OTMETHTb, YTO CaMOCTOsITeNbHass paboTa CTYIEHTOB
pe3yJbTaTUBHA JIMIIb TOTJAa, KOTJa OHA BBIINOJHAETCS CUCTEMATHYECKH, IUIAHOMEPHO U
LIeJIEHAIIPaBJIEHHO.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BA%D0%B5%D1%82_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC

3amaHus UIS CaMOCTOSITEIBbHON pabOThI MPEIyCMAaTPUBAIOT MCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMHHOB U TMOHATHH MO mpobnemaruke Kypca. OHU HalEIMBAIOT HA J1a0OpaTOPHYIO padboOTy MO
MIPUMEHEHUIO M3y4aeMOTO MaTepuajia, MOUCK OMOIMOrpaguvecKoro mMarepuaia U JIEKTPOHHBIX
UCTOYHHMKOB MH(POPMALINHU, WIUTIOCTPATUBHBIX MAaTEpPHAIOB. 3aJaHUs 110 CAMOCTOSTEIBHON paboTe
JAFOTCS IO TEMaM, KOTOPhIE TPEOYIOT JIOTIOHUTEIBHOM TPOPaOOTKH.

OO0umii 00beM caMOCTOSTENbHONW paboThl CTYJEHTOB IO AMCLUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYJCHTOB B TEUEHUE CEMECTpA.

AymuTopHas caMocCTosiTeNbHasi paboTa ocymecTBIsieTcsl B ()OpME BBITIOJTHEHUSI TECTOBBIX
3aJaHul, Keic-3a7ad, MUChMEHHBIX IPOBEPOYHBIX pPabOT 1O JUCHUIUIMHE. AyAUTOpHAs
caMmocTosiTeNIbHAas paboTa oOecriedeHa 0a30i TECTOBBIX MaTEpUANIOB, KeiC-3aad IO pasenam
JVCLIUATUTAHBL.

BHaeaynuropHas camoctosiTenibHasi paboTa ocymecTBIseTcs B hopMax:

- IOJITOTOBKH K YCTHBIM JOKJIa/1aM (BBICTYIUICHHSIM 110 TeMe pedepaTta).

Temot peghepamos (3a0anus 011 KOHMPOJILHOU PAGOMbL)
MUuKpOKOHTPOJLIEPHI.

[Tporpammupyemsle peie.

[Tporpammupyembie IOTHYECKHE KOHTPOIIIEPHI.

CepBogsuraTenu. Cxembl OAKITIOYUSHHSI

[laroseie nBurarenu. Cxemsl noaktodyeHus. [lnara cornacoBanusi.
Peneiinbie Mmomymu. CXemMbl MOAKITIOUCHHUS.

PobotoTexnunueckas miardopma Lego.

Pobororexuuueckas miardopma Arduino.

Pobororexuunueckas miardopma Paspberry Pi.

10 [Tnate! pacumpenus s Arduino.

11. Cxemsbl yBenuueHHUS YUCIIa BXOJI0B MUKPOKOHTPOJLIEPA.

12. Cxembl yBeIMUEHHsI YKCIIa BBIXOJA0B MUKPOKOHTPOJLIEPA.

13. AnmmapaTHble cpeicTBa MPOrpaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB.
14. Casurossie peructpsl. [Ipumenenue mis Arduino.

15. CpeactBa ynanéHHOro ynpasieHUs poOOTOTEXHUYECKUX MIaT(opM.

©COoNoOA~WNE

5. IlpuMepHble OLEHOYHbIE MaTepuadbl /s TPOBeJeHHS TeKylero KOHTPOJs
yCIeBaeMOCTH H IIPOMEKYTOYHOM aTTecTaluy 00y4aommuXxcs o JMCHHIIJIMHe

Opranu3anus v poBeJIeHNe aTTeCTAllMU CTYAeHTa

®I'OC BO B COOTBETCTBMU C MpPHUHIUIAMU bBOJOHCKOrO mpolecca OpPUEHTHPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COOOIIEHHE O0ydYarIIeMycsi KOMILIEKCa TEOPETUUECKUX 3HAHWM, HO Ha
BBIpa0OTKY y OakajiaBpa KOMIIETEHIIMH — MTWHAMUYECKOTO0 Ha0opa 3HAHWUW, YMEHWI, HABBHIKOB U
JUYIHOCTHBIX KadeCTB, KOTOPBIC MO3BOJIAT BBIMYCKHHKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha DPBIHKE
TpyJa U YCIENHO NMPOo(ecCHOHAIBHO PeaTn30BbIBATHCA.

B npornecce ornenku OGakagaBpoB HEOOXOJAMMO HCIIONB3YIOTCS KaK TPAIWIIMOHHBIC, TaK U
WHHOBAIIMOHHBIC TUTIBL, BUIBI U (POPMBI KOHTPOIS. [Ipy TOM mocTeneHHo TpaAullMOHHBIE CPECTBA
COBEPIIICHCTBYIOTCS B pyclie KOMIICTEHTHOCTHOTO ITOJX0Jia, a WHHOBAIIMOHHBIC CPEJICTBA
aJanTUPOBAHBI JJIs1 TOBCEMECTHOTO MPUMEHEHUS B POCCHIICKOM BY30BCKOM MPAKTHKE.

ILlenr mnpoBeaeHHss aTTeCTAMM — IIPOBEPKAa OCBOCHUS OOPAa30BATEIHLHOW IMPOTPAMMBI
JTUCITUTLIMHBI-IPAKTUKYyMa yepe3 chopMUpPOBAHHOCTH 00pa30BATENbHBIX PE3YIbTATOB.

IIpomMe:xkyTouHasi aTTecTalMsA OCYIIECTBISCTCS B KOHIIE CEMECTpa M 3aBEpINaeT H3YUYCHHE
JTUCITUIIMHBI, TIOMOTAeT OICHUTh KPYIHBIE COBOKYITHOCTH 3HAHUW M YMEHHH, (opMUpOBaHUE
ONPEAECICHHBIX KOMITETCHIINMN.

OlleHOYHBIMH ~ CPEIICTBAMH  TEKYIIEro OLCHWBAHUSA SBISIOTCA: JOKIJAJ, TECThl IIO
TEOPETHYECKUM BOIPOCAM IUCIMIUIMHEI, 3alIUTa JabopaTopHbIX padboT u T.m. KoHTposb ycBOCHMS
MaTepuaia BeIeTCsl perysipHO B TEUCHHE BCETO CeMecTpa Ha TaOOPaTOPHBIX 3aHATHSIX.
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CPEJACTBA OLHIEHUBAHUA,
UCIIOJIb3YEMbIE JIJISl TEKYIETO OLICHUBAHUS
nokasaressi QOpMUPOBAHUS KOMIIETEHLIUN

OO6pazoBaTenbHBIC
PE3YIbTAThI AUCHUIIIINHBI

OueHouyHbIE CpeaCcTBA IJIA TeKylei
aTrecTamuu
OC-1 3amura nabopaTopHO pPabOTHI

OC-2 3amura pedepara

OueHo4HbIe CPeACTBA A5 MPOMEKYTOYHOI
aTTecTaluu
IK3aMeH
OC-3 Dk3ameH B hopMe YCTHOTO
cobece10BaHus TI0 BOIIPOCAM

OP-1

OCHOBBI COBpEMEHHBIX TEXHOJIOTUH
coopa, 00pabOTKH U MpEACTaBICHUS
uHpOpMaInu.

OP-2

Oco0eHHOCTH CUCTEMHOTO U
KPUTUYECKOTO MBIILICHHS,
COBpPEMEHHBIC TEXHOJIOTHH cOopa 1
00pabOTKH CTAaTUCTHYCCKUX
JTAHHBIX.

OP-3

AHanu3upoBaTh UCTOYHUKHU
UH(POPMALIUU C TOYKHU 3PECHUS
BPEMCHHBIX U ITPOCTPAHCTBEHHBIX
YCJIOBHU UX BO3HUKHOBEHHUS;
paccMaTpuBaTh BO3MOKHBIE
BapUaHThI PEIICHUS 3a/1a4H,
OIICHUBATh UX IOCTOMHCTBA H
HEJIOCTaTKH.

Omnwncanue OLOCHOYHBIX CPCIACTB H H606XO,Z[I/IMOFO O60py,[[0BaHI/I$I (I[CMOHCTpaI_II/IOHHOFO
MaTepHana), a TaK XC Impoucaypol M KpUTCPUKU OLUCHUBAHWA HWHAUKATOPOB AOOCTHIKCHUA
KOMHeTeHHI/Iﬁ Ha Ppa3/IMYHBIX JTallaX HUX (1)OpMI/IpOBaHI/I$I B IIPpOOECCC OCBOCHUA O6pa3OBaTCJ'ILHOI71
mporpaMMbl IpEACTABJICHBI B (DOHILG OLCHOYHLIX CPCACTB AJId TCKYIIETO KOHTPOJA YCIIEBACMOCTH

u HpOMe)I(YTO‘IHOﬁ arTeCTaluuy 1o JUCIHUITIIINHC «OCHOBBI p06OTOTeXHI/IKI/I».

©CoOoNoOk,wWNE

Mamepuanst, ucnov3yemoie 01 RPOMENHCYMOYHO20 KOHMPOJIA YCREGAEMOCMU
oodyuarowuxca no OucyunIuHe

OC-3 Dk3ameH B (hopMe YCTHOTO codece0BaHUsI M0 BONIPOCaM
ITepeuyensb BONMPOCOB K IK3aMeHY

CtpykTypa poOOTOTEXHUYECKOH MIaTHOPMBI.

MuxkpokoHTposuiep. OCHOBHBbIE (YHKLIMHU U TApaMETPHI.

[IporpammupoBanre MUKPOKOHTPOJLIIEPOB.
JlaTanky poOOTOTEXHUYECKUX YCTPOMCTB.

HcnonHuTenbHbIE yCTpOﬁCTBa pO60TOTCXHI/I‘-ICCKI/IX YCTPOﬁCTB.

YcrpoiicTBa oToOpakeHus HHGOPMAaLIUU.
CepsonpuBoz. HaznaueHnue u napameTpsl.
[ITaroBbic nBUTATEIIH.

[Tnardpopma LEGO. OcHOBHEIE CBENIEHUS.

10 [Tnardopma Arduino. OCHOBHBIC CBEICHUS.

11. unaer Arduino. OcHOBHBIE CBEACHUS.

12. ITnatdopma Paspberry Pi. OcHOBHBIE cBeieHUS.
13. DnekTpoobopynoBanue cranka ¢ UITY.

14. TIporpammupyemsie pesie. OCHOBHBIC CBEICHUS.
15. DnexTpon3aMepuTeNbHbIE TPUOOPHI IS OTIAAKH POOOTOTEXHUYECKUX YCTPOUCTB.
16. S3pIK BU3yaJIbHOTO MTPOrPAaMMHPOBAHUS Ha OCHOBE pelneitHoi oruku LAD

17. SI3bIk BU3yalbHOTO TIporpaMMupoBaHus Ha ocHoBe FBD-6110K0B.

18. KondurypupoBanue mopToB BBOJAa-BHIBOIA.




19. [IpMeHeHre CABUTOBBIX PETHCTPOB JIsi BBOJIA-BBIBOJIA.
20. YBenuueHne Harpy304HOM CIIOCOOHOCTEH MTOPTOB BBHIBOIA.

21. CxemMbl rajnpbBaHMYECKOW pa3BsI3KM CHTHAJIA OT JarTdyuka ©  BXojga  (mopTa)
MHUKPOKOHTpPOJLIEPA.

22.CxeMbl TaJbBaHMYECKON pa3Bs3KM HArpy304HOro »SJeMeHTa U BbIxojga (mopra)
MUKPOKOHTpPOJLIEpa.

23. BapuaHTbI 3JI€KTPUYECKOT0 MUTAHUA POOOTOTEXHUYECKUX IIaT(HOPM.

24. YcrpoiictBa paguovactotHor uaeHTugukauu (RFID) aiis poO0TOTEXHHUECKUX CUCTEM.
25. CucreMa ynan€HHOTO MOHUTOPUHTA U YIIPaBJICHUS POOOTOB.
26. Cucrema Scada st poOOTOTEXHUYECKHUX YCTPOUCTB.

B xonne HU3YUYCHUA JUCHUINIMHBI IMOABOAATCA UTOI'A pa6OTBI CTYACHTOB Ha JICKIMOHHBIX U

71a00paTOPHBIX 3aHATHX IyTEeM CYMMHUPOBAHUS 3apaO0TaHHbIX 0AJUIOB B TEUEHUE CEMECTpA.

KpnTeplm OlleHUBAHMA 3HAHMII oﬁyqamnmxca o JTMCHMIIJIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU PabOmMbl 00Y4AIOUUXCSL

Ilocemenue Pabora Ha
[Tocemenne KonTpoms-
N MPAKTUYECKHUX | MPAKTHYCCKUX SK3aMEH
JIEKIIUI N Has paboTa
3aHATHI 3AHIATUIX
Pas6amioBka
TOBRE 1 4x05=2 | 12x0,5=6 6 x25 =150
10 BUIaM 32 damna 96 Oama
0aJuIoB 0aJuIoB OaJIoB
5 pabor
ceMecTp . 400
Cymmapsbiii | 2 6amos 150 6anoB 296 6amioB
6 6ayu10B Max OayIoB
Makc. 0an max max max
max
Kpumepuu oyenusanus pabomol 0byuaiowe2ocs no umozam S cemecmpa
4 3E
COTIIMYHO» 361-400
«XOPOIIIO» 281-360
«YJIOBIIETBOPUTETHEHOY 201-280
«HEYJOBJIETBOPUTEIHHO» 200 u meHee

6. MeTtoanyecKkue yKazaHus Ui 00y4AIOUIUXCS 10 OCBOECHHIO THCIHMIIJIMHBI

VYcnemHoe u3ydeHHe Kypca TpeOyeT OT oOydaroIuxcs IOCEIIEeHHs JIEKIUH, aKTHBHON
paboTbl Ha Ja0OpPaTOPHBIX 3aHITHSAX, BBHIMOJHEHUS BCEX YUYEOHBIX 3aJaHUN TIpPETNoaBaTels,
O3HAKOMJIEHHUSI C OCHOBHOM U JIOTIOJIHUTENILHON JIUTEPATyPOH.

3anuce JeKuMM — oxHa W3 (OpPM AKTUBHOW CaMOCTOSTENBHOW pabOTHI 00yJaromuxcs,
TpeOyrolasi HaBBIKOB U YMEHHS KPaTKO, CXeMaTHYHO, TIOCIEOBATEIBHO U JIOTUYHO (PUKCHUPOBAThH
OCHOBHBIE TIOJIO)KEHUSI, BBIBOJIBI, 0000IICHUS, POPMYIMPOBKA. B KOHIIE JEKIMK TpernoiaBaTeb
ocTaBisgeT Bpems (5 MHMHYT) JUIs TOro, 4roObl oOyyaromuecss WMeNId BO3MOXKHOCTb 3a/1aTh
YTOUHSIOIIME BOMPOCH 10 HW3y4aeMOMy MaTepHanry. I3-3a HEmoCTaTOYHOro KOJIMYecTBa
ayJUTOPHBIX YacOB HEKOTOpble TEeMbl HE YIaeTcs OCBETHUTh B IMOJHOM 00BEMe, I03TOMY
IpernojiaBaTeNb, M0 CBOEMY YCMOTPEHHWIO, HEKOTOpPhIE BONPOCHI BBIHOCHT Ha CaMOCTOSITEIBHYIO
paboTy CTYAEHTOB, PEKOMEHIys Ty WJIM HHYIO JUTeparypy. Kpome 3Toro, ajst Jy4ilero oCBOECHHS
Marepuara W CHCTEeMaTH3allid 3HAHUM 110 AWCIUIUIMHE, HEOOXOJMMO TIOCTOSIHHO pa30Ouparb
MaTepuabl JeKIUi M0 KOHCIEKTaM M Y4eOHBIM MocoOusaM. B ciryyae HeoOXoquMocTH oOpamarsest K
IPETIoIaBaTeNto 3a KOHCYIIBTAIUEH.

IMoaroroBka K JIaG0PaTOPHBIM 3aHSTHSIM.




[Ipu moaroroBke k a0OpPaTOpPHBIM 3aHSATUAM CTYIEHT JOJDKEH H3YYUTh TEOPETUYECKUM
MaTepuail Mo TeMe 3aHATHs (UCHOJb30BaTh KOHCIEKT JIEKIMWA, U3YYUTh OCHOBHYIO JIMTEpaTypy,
O3HAKOMUTbCSA C JIOTIOJIHUTEIBHOM JIUTEPaTypOil, MpH HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIIEKT, JIeas B
HEM COOTBETCTBYIOIIME 3allCU W3 JUTEpaTypHbIX HCTOYHHKOB). B ciywae 3arpyaHeHui,
BO3HHMKAIOIIUX TPU OCBOGHHUHM TEOPETUYECKOr0 MaTepHaja, CTYIEHTY cieayeT oOpalaThesl 3a
KOHCYJbTAllMell K mpenojaBarento. Mnas Ha KOHCYJbTalMIO, HEOOXOJMMO XOpOIIO MHpOayMaTrh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hauane mabopaTopHOTO 3aHATHS MPENoJaBaTeNlb 3HAKOMUT CTYJCHTOB C TEMOM, OrjamiaeTt
IUIaH TIPOBEICHMSI 3aHATHUSA, BBIIACT 33JaHus. B TedueHune OTBEJECHHOIO BPEMEHU Ha BBIIOJHEHHE
paboThI CTYACHT MOXKET OOpaTUTHCS K IMPENoJaBaTeiio 3a KOHCYJbTAllMeld WU pa3bsicHeHUsMU. B
KOHIIE 3aHSTHS TIPOBOAMUTCS IMPHEM BBITOJHEHHBIX 3aJIJaHH, COOECEIOBAHUE CO CTYACHTOM.

Pe3ynbpTaThl BBIOMHEHUSI MPAKTUYECKUX 3IaHUN OLIEHUBAIOTCA B 0aiaX, B COOTBETCTBUH C
OaJTbHO-PEUTUHIOBOM CUCTEMOM YHUBEPCUTETA.

IInanbl 1aOOpaTOPHBIX 3aAHATHI

Jlabopamopnas paboma Ne 1. Pobotorexuuueckas miardopma «Arduinoy
Ieab paGoThbi: H3YYUTh METOTUKY PabOTHI ¢ poOOTOTEXHUYECKOH TIaTdhopmoit «Arduinoy.

Pexomenganmm Kk caMoCTOSITEIbHOM padoTe
1. TIpopaboraTs MaTepuan mmo teme JadbopaTopHoii padboTs! u3 [2, 3].

2. IloBTOpUTH NEKUMOHHBIN MaTepual o TeMe «PoboToTexHuyeckue miaThopMbl.

Coaep:xanue padoThI:

1. CoOpathb 27€KTpUUYECKYIO LIETIh M0 BBIJAHHOM MPEeroaaBaTesieM MPUHIIMITHAIIBHONU CXEME.
[TpoBecTu 1a00OpaTOPHBIC IKCIICPUMEHTEI.
3aHecTH pe3yabTaThl Ta0OPAaTOPHBIX IKCIIEPUMEHTOB B CIIEIMATbHBIN OJIaHK-OTYET.
OO6paboTaTh pe3yiabTaThl 1a0OPATOPHBIX IKCIIEPUMEHTOB.
HauepTuth rpaguku 3aBUCUMOCTEH.
Hanucats BeIBOABI IO MTPOJIENIaHHO padoTe.

IS

dopma npeacraBjieHus oT4éra:
CryaeHT JoKeH MMCbMEHHO 3al0JHUTh CIIeUalIbHBIA OJIaHK-0TYET 10 JJabopaTopHOH padoTe.

Jlabopamopuasa paboma Ne 2. JlaTuviky CUCTEM aBTOMAaTU3AIlUU U POOOTOTEXHHKH.
Heabp padorTbl: M3y4UTh OCHOBBI 0€30MAacHON pabOTHI C JAaTYMKAMHU CHCTEM aBTOMAaTH3allUU U
POOOTOTEXHHKH.

Pexomenganmm Kk caMoCTOSTEILHOM padoTe
1. TIpopaGoraTh MaTepuan 1o teme JadopaTopHoil paboTsl u3 [2, 3].
2. TloBTOpPHUTH JEKIMOHHBI Marepuan 1o TeMe «JlaTYMKU CHCTEM aBTOMATH3alluU H
POOOTOTEXHUKH.

Copaepxanue padoThbI:

1. CoOpaTh 2MeKTpHUECKYIO IIENb O BBIIAHHOM MpernojaBaTelieM MPUHIUIAATHLHON CXeMe.
[TpoBecTu 1abopaTopHbIC SKCTIEPUMEHTHI.
3aHecTH pe3yabTaThl JJA0OPATOPHBIX AKCIIEPHUMEHTOB B CIICIIHAIILHBIA OJIAHK-OTYET.
OO6paboTaTh pe3ynbTaThl 1A00PATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpadmku 3aBUCUMOCTEH.
Hamucartp BBIBOJIBI IO TIpoI€TIaHHOM paboTe.

ok~ wnN

®opma npeacTraBjieHus 0TYETA:
CTyneHT A0KEeH MUChMEHHO 3alOTHUTh CIEIUANIbHBIN OJaHK-0TYET 110 JIabopaTopHO paboTe.



Jlabopamopnasa paooma Ne 3. VIcnoJHUTENbHBIE YCTPOWCTBA CHUCTEM AaBTOMAaTH3allUd U
POOOTOTEXHUKH.

Heap paGoThl: HM3YyYUTh OCHOBBI pabOThl C HCIOJHUTEIBHBIMU YCTPOMCTBAMH CHUCTEM
aBTOMaTu3alvy 1 p06OTOT€XHI/IKI/I.

PexoMeHIaluM K caMOCTOSATE/ILHON padoTe
1. TIpopabotarh MaTepuai o Teme JabopaTopHor paboTel u3 [2, 3, 4].
2. TloBTOpHUTH JEKIHMOHHBIH Marepuan 1o Teme «VICHOJMHUTENbHBIE YCTPOHCTBA CHUCTEM
aBTOMATH3aIMU U pOOOTOTEXHUKI)

Copnepxxanue padoThI:

1. CoOpaTb 37eKTpUUECKYIO LIEb 0 BbIIAHHOM MpernojaBaTesieM NPUHIUINATILHONU CXeMe.
[IpoBectu n1abopaTopHbIE IKCIIEPUMEHTHI.
3aHecTH pe3yIbTaThl J1a0OPaTOPHBIX IKCIEPUMEHTOB B CIIELIUATIbHBIN OJIaHK-OTYET.
O06paboTaTh pe3yibTaThl 1JA0OPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBUCUMOCTEH.
Hanucats BeIBOABI IO ITPOJIEIIaHHOM padoTe.

o gk wnN

®opma npeacTaBjIeHus 0TYETA:
CTyneHT J0DKEeH MMChbMEHHO 3aIl0THATh CIEIUAIbHBIN OJaHK-0TYET 110 JIA0OpaTOpHOU pabdoTe.

Jlabopamopnas paboma Ne 4. Y cTpoiicTBa 0TOOpaKeHUS HHPOPMAITHH.
Lles» padoThI: H3YyYUTh OCHOBBI pa0OTHI C YCTPOWCTBAMH OTOOpaKeHUsT HH(POpMAIUH.

PexoMenganmu Kk caMmocTosiTeIbHOM padore
1. Tlpopaborars MaTepuai o Teme 1ab0paTopHOi paboThl U3 [2, 3, 4].
2. TIoBTOpHTH JEKIIMOHHBIN MaTepuall o TeMaM «Y CTpOicTBa 0TOOpaskeHHsI HH(POPMAITHN.

Copepxanue padoTbI:

1. CobpaTh 37€KTpHUUECKYIO LIETb M0 BBIJAHHOM MpernoiaBaTeseM NPUHIUITHATIEHONW cXeMe.
ITpoBecTu nabopaTopHble HIKCIIEPUMEHTHI.
3aHecTH pe3yabTaThl J1a0OPaTOPHBIX IKCIEPUMEHTOB B CIIELIMATIbHBIN OJIaHK-OTYET.
O06paboTaTh pe3ynbTaThl JaOOPAaTOPHBIX SKCIEPUMEHTOB.
Haueptuth rpaduxu 3aBucuMocTei.
Hanucats BeIBOABI IO ITPOJIEIaHHO padoTe.

o gk wN

®opma npeacraBjieHus 0TYETA:
CTyaeHT 10KEeH MUChMEHHO 3aIl0THUTh CTICIHAIBHBIA OJTaHK-0TYET T10 JJA00paTOPHOM padoTe.

Jlabopamopuaa padoma Ne 5. IlporpammupoBaHre poOOTOB € CPEACTB MPOMBIIUICHHON
aBTOMaTHU3all1H.
Hean pabdoTbl: U3YYHTh OCHOBBI MPOTPAMMHUPOBAHUS POOOTOB U CPEACTB IMPOMBIIUICHHOM
aBTOMaTHU3all1H.

PexoMenganmu Kk caMocToOsAATeIbHOM padoTe
1. TlpopaGortats MaTepuai 1o Teme JadbopatopHoii padotsl u3 [2, 3, 4, 5].

[ToBToputh neKIMOHHBIH MaTtepuan mo TemaMm «lIporpamMmmupoBanne pPoOOTOB U CPENCTB
MPOMBIIUIEHHON aBTOMAaTU3aL[UN.

Copepxanue padoThI:
1. CoOpath 371eKTpUYECKyIO LEeTb O BBIAAHHOHN MPEToJaBaTesieM MPUHIUITHATLHON cXeMe.
2. TlpoBectu 1abopaTOpPHBIE SKCIIEPUMEHTHI.



3aHecTH pe3ysbTaThl Ta00PATOPHBIX IKCIIEPUMEHTOB B CIICIIUATBHBIN OJIaHK-OTYET.
O6paboTaTh pe3yIbTaThl JTA0OPATOPHBIX IKCIIEPUMEHTOB.

Haueptuth rpaduku 3aBUCUMOCTEH.

Hanwmcats BBIBOIBI 11O MTPOZIEIAaHHOM paboTe.

o 0k w

®opMma npeacTraBjieHus 0TYETA:
CTyneHT A0KEeH MUChMEHHO 3alO0HUTh CHEIMANIbHBIN OJaHK-0TYET 10 JIabopaTopHOU padoTe.

7. IlepeyeHb OCHOBHOM W /JONOJIHUTEJIbLHOI Yy4yeOHOW JuTepaTypbl, UHTepHeT-pecypcos,
He00XO0AUMBIX /IJISl OCBOCHH Sl JUCIHUNJIMHBI

OcHoBHas1 JiuTEepaTypa

1. UBanoB, A. A. OcHOBBI poOOTOTEXHUKH : yueOHOe mocobue / A.A. BaHOB. — 2-¢ u31.,
uctp. — Mocksa : UH®OPA-M, 2022. — 223 ¢. — (Bsicuiee oopazoBanue: bakanaspuar). -
ISBN 978-5-16-012765-1. - Teker : 3JICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1842546

2. Jleoenes, C. K. KunemaTrka 1 IMHAMHKA 3JICKTPOMEXATPOHHBIX CHCTEM B POOOTOTEXHUKE :
yuebHOoe mocobue / C. K. JlebeneB, A. P. Komranos. - MockBa ; Bomnorma : Wu(pa-
WNmxenepust, 2021. - 352 c¢. - ISBN 978-5-9729-0689-5. - Tekcr : anmekrponnbiid. - URL:
https://znanium.com/catalog/product/1831994

3. BomoBo3oB, A. M. MUKPOKOHTPOJUIEPHI JIUIsl CUCTEM aBTOMATHUKU: Y4YeOHOoe mocodue /
Bonososzos A.M. - Bonorga:Muadpa-Unxenepus, 2016. - 164 c.: ISBN 978-5-9729-0138-8.
- Texcer : anexrponnsii. - URL: https://znanium.com/catalog/product/760122

JlomoJiHuTeIbHAS JIMTEpaTypa

1. Eropos, O. JI. Mexanuka po6oToB : yuebnoe nocooue / O. 1. Eropos. - Mocksa : MI'ABT,
2007. - 224 c. - Tekcer : anexrponnsiid. - URL: https://znanium.com/catalog/product/403436

2. bexkep, B. ®. Texnwmueckue cpeicTBa aBromaTm3anuu. VHTepdeiicHble yCTpoiicTBa WU
MHUKpPOIPOLIECCOPHBIE CpecTBa : yueOHoe mocodue / B. @. bekkep. - 2-e u3a. - Mocksa :
PUOP : UHO®PA-M, 2020. - 152 c. - (BO: bakanaspuar). - ISBN 978-5-369-01198-0. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1062242

3. Bapmamos, JI. O. PaGora ¢ oCHOBHBIMH Tiepu(DepUHHBIMA MOIYJIIMH MHKPOKOHTPOJLIEPOB
Atmega Ha mpuMepax M 3aiaHusx : yuyeOHoe mocobue / JI.0. Bapnamos, C.M. 3yeB, A.A.
Tumomenko. — MockBa : UH®PA-M, 2021. — 186 c. — (Bricuiee oOpa3oBanwme:
bakanaBpuar). - [ISBN 978-5-16-109712-0. - Tekcr : osnexktponsbsii. - URL:
https://znanium.com/catalog/product/1816758

8. Ilepeuenbp pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOH ceTn «HHTepHET»,
HEO00XOIUMBIX /IJIsl OCBOCHUS TUCHHUILIUHBI (MOYJIfA)

Humepuem-pecypcol

- Arduino.ru. [9nexTponHsIii pecypc]. Pexxum noctyma: http://arduino.ru

- Arduino. [Dnektponssiii pecypc]. Pexxum noctyna: https://www.arduino.cc/

- FLProg - BusyampHOe mporpammupoBanue Arduin0 U Apyrux MHKPOKOHTPOJUICPOB ISt
HEMpOrpaMMUCTOB. [ DNEeKTPOHHBIN pecypc]. Pexxum noctyma: http://flprog.ru.

- Horizont automatics. [DnexTponHbIit pecype]. Pesxxum pocrtyma: http://horizontautomatics.ru.

- OBeH — o0OopymoBaHHE I aBTOMATH3alMH. [DNEKTPOHHBIM pecypc]. Pexxum mocryna:
http://www.owen.ru.
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