punioxenne 2 k PII/I OcHOBBI poO0TOTeXHUKH
44.03.05 [Heparornyeckoe oopa3oBaHue

(c AByMS NPO(PUIAAMH OATOTOBKH)
HAINPaBJIeHHOCTH (Mpoduin)

Maremaruka. Puznka

®opma 00yueHUS — OUHAS

I'on nadopa — 2020

OIIEHOYHBIE CPEJICTBA JIJISI TIPOBEJIEHUS ITIPOMEXYTOUYHOM ATTECTAIIAA
OBYYAIOIIUXCA IO JUCHUIIVIMHE (MOAYJIIO)

1. O0mue cBeaeHus

1. | Kadenpa MaremaTuky, GU3UKH 1 HTHPOPMALMOHHBIX TEXHOJIOTHHA

2.  Hampapnenue moarotoBKu 44.03.05 TTegarornueckoe oOpazoBanue (C ABYMsI IPOPHISIMH MOATOTOBKH )

Hampasnennocts (nmpodumu) | Matemarnka. Ousnka

Jucrummaa (MOITyIh) B51.0.18.09 OcHOBBI pOOOTOTEXHUKH
4. ®opma oOyueHHS OuYHas
I'on mHabopa 2020

2. [lepeyeHb KOMIIETEHIHI

— OIIK-2 CmocobeH yJacTBOBaTh B pa3pa0OTKe OCHOBHBIX M JIOMOJHUTEBHBIX 00pa30BaTEIbHBIX IPOTPaMM,
pa3pabaThIBaTh OTJCIILHBIC UX KOMIIOHEHTHI (B TOM YHCIIE C UCIOIh30BAHUEM UH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH)




3. KpnTepIm M MOKA3aTeJH OLeHUBAHUS KOMIIETEHIIUA HA PA3JIMYHBIX dTanax ux (l)OpMHpOBaHHﬂ

Oran popMHUPOBaHUS dopmupyemast Kputepun n nokasarenu orieHUBaHUs KOMIIETCHLINI: DopMbl KOHTPOJIS
KOMHGTC;{;I:Ing);P?i:gLI, TeMBI KOMIIETEHIIUS Shath: VaeTh: Brasers: c(OPMHPOBAHHOCTH KOMIIETEHIIUH
Baenienue B poOOTOTEXHUKY OIIK-2 —  OCHOBHBIC MPHHIIUIIEI HOIKJIIOYATh HaBBIKAMHU Pemtenne TecToB
KOHCTPYUPOBAHUS MHUKPOKOHTPOJIIIEP K MOAKJITIOYCHHUS IMoxroroska npe3enTanuii
aBTOMAaTHYECKUX KOMIIBIOTEPY MHKPOKOHTpOJIIEpa K [ToaroroBka KOKIaI0B
YCTPOWCTB; CO3/1aBaTh TIPONIMBKY H KOMITBIOTEPY PaGora Ha
—  BO3MOXHOCTH 3arpy»arb B HaBbIKAMH  CO3/aHUS TPAKTHYCCKHX/Ta00PaTOPHBIX
COBPEMEHHBIX MMKPOKOHTPOJLIEP HPOIIUBOK u SAHATHAX
MHUPOKOHTPOJIIEPOB, CUHTHIBATH W BBHIBOIHUTH 3arpy3Ku B KoHTponbHbIe BOPOCHI
OCHOBBI MUKDOKOHTDOILIEPOB OIIK-2 —  cpelpl pa3paboTKu Juis uhpoByIo MHUKPOKOHTPOJLIEP CobecenoBannue
MHKPOKOHTPOJIIEPOB nHpopmarmro HaBbIKAMH BBOJAa U
—  TPUHIMIIBI paboThI MOJTy4YaTh  QHAJOTOBYIO BBIBOJa MH(OPMAIUU (mo BrIGOpy npenoniasatens)
JIaTYMKOB uHpopmaruo CpelcTBaMu
—  NPUHIIMIIBI paboThI paboTaTh ¢ pasIUIHBIMA MHKPOKOHTpOJLIICpa
CEpBOIIPUBOJOB JlaTYuKaMu HaBbIKaMH1
paboTaTh € DBIEKTPO U HCTIONL30BaHUA
CEPOBIIPUBOIAMH AaTIMKOB
OCHOBBI IPOTrPaMMHPOBAHHS OIIK-2 KOHCTPYHPOBATH HaBbIKAMH
MHKPOKOHTPOJIIEPOB yeTpoiicTsa Sy —
JNEKTPO- U CEepBO-
IPUBOJIOB

Ixana oneHMBAHUA B paMKaX 0aJJIbHO-PEeTHHIOBOI CHCTEMBI:
«HEYIOBJICTBOPUTEIBHO» — 60 0aJUIOB M MEHEe; «yAOBIETBOPUTEIbHO» — 61-80 OamoB; «xopomoy» — 81-90 6amnoB; «ommaHo» — 91-100 6annos



4. Kputepun 1 HIKaJIbI OLleHUBAHUS
*B npueedenHbix Hudice madauyax ykazan nepsuynwiii oain (I1B). Aneopumm
pabomy (MBP) npueeden 6 konye 0anno2o pazoend.

4.1. AKTHBHOCTb HA TeOPeTHYECKUX 3aAHATUIX

BbIUUCTCHUS UMO02068020 bala 3a

XapakTepUCTUKU OTBETA CTYICHTA

MaxkcumanbHOe KOIMYECTBO OanoB*

CTyneHT IpHHUMAET aKTUBHOE ydacTHe B Oecesie Ha JICKIUH

CTy/ieHT He MPUHUMaEeT akKTUBHOE y4acTHe B Oeceie Ha JISKIUK WA OTCYTCTBYET

4.2. Pa6oTa Ha MPAKTHUYeCKUX/J1a00PATOPHBIX 3aHATHAX

XapakTepUCTUKU OTBETA CTYJCHTA

MaxkcuManbHOe KOJIMYECTBO OainoB*

JlaGoparopHast paboTa BBIIOJIHEHA HE MEHee 4eM Ha 91% 0,9 —1
JlaGoparopHast paboTa BBIIIOJHEHA HE MeHee ueM Ha 81% 0,81 —0,9
JlaGoparopHast paboTa BBIIOJIHEHA HE MEHee 4eM Ha 61% 0,61 — 0,80
JlaGoparopHast paboTa BbIIoJIHEHA MeHee yeM Ha 60% 0

4.3. IToaroroBKa Q0KJIaaa

XapaKTepuCTUKH OTBETA CTYJICHTA

MakcuManbHO€e KOIHIECTBO OamuoB™*

®  CTYIEHT NIyOOKO U BCECTOPOHHE YCBOHJI MPOOIIEMY;

®  yBEpEHHO, JOI'MYHO, I0CIEI0BAaTEIbHO U TPAMOTHO €I0 U3JIaraer;

®  onupasich Ha 3HaHHsI OCHOBHOH M JOTOJIHUTEIBHOM JIUTEPATyphl, TECHO
MIPUBA3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHUS C MPAKTHUECKOM

IeSTENBHOCTHIO; 091 —1
®  yMeJo 000CHOBBIBAET M ApIYMEHTUPYET BBIIBUT'a€MbIC UM UJIEH;
®  JeJaeT BBIBOJBI U 000O0IIEHHS;
e cBOOOIHO BaICeT MOHATHIMHU.
®  CTYJAEHT TBEpPAO YCBOWII TEMY, IPAMOTHO U I10 CYILIECTBY M3JIaraer ee,
OMNUpAsCh HAa 3HAHUSI OCHOBHOM JIMTEPATYpHI;
®  He JIOIYCKAeT CYIECTBEHHBIX HETOUHOCTEH;
®  yB3BIBAET YCBOCHHBIC 3HAHUS C MIPAKTHUECKON AESITETFHOCTHIO; 0,81 — 0,90
®  apPryMEHTHPYET Hay4yHbIE MOJIOKEHHS;
®  JieJaeT BBIBOJBI U 0000IIEHMS
®  RBIaJIeeT CUCTEMOI OCHOBHBIX TIOHSTHM.
®  TeMa pacKpbiTa HEAOCTATOYHO YETKO H MOJHO, TO €CTh CTYICHT OCBOMII
po0bJieMy, 110 CYIIECTBY U3JIATaeT €€, ONMUPasiCh Ha 3HAHHS TOJIILKO OCHOBHOMN
JUTEPATYPHI,
®  JIONyCKAeT HEeCYUICCTBEHHBIE OIMOKH U HETOUHOCTH;
®  HCIBITHIBACT 3aTPYAHEHHUS B IPAKTUYECKOM PUMEHEHUN 3HAHUH; 0,61 — 0,80
e cnabo apryMEHTUPYET Hay4HbIC TIOJIOKCHHUS;
®  3arpyaHseTcs B GOPMyJIMPOBAHHH BHIBOJIOB U 000OIICHNUH;
®  YACTHUYHO BJIQJICCT CUCTEMOM IMOHSITHH.
®  CTyAEHT HE YCBOMWJI 3HAYUTEIILHON YacTH NPOOJIEMBI;
®  JIONMYyCKAeT CYNICCTBEHHbBIC OIMOKH U HETOYHOCTH MPH PACCMOTPEHHH €¢;
®  HCOBITHIBACT TPYIAHOCTH B MPAKTUYECKOM NMPUMEHEHUHU 3HAHUM; 0

®  HE MOXET apryMEHTHPOBATh HAyIHBIC MTOJIOXKCHUS;
e He GOpMyIHPYET BHIBOJOB U 000OIICHNU;
®  He BIAJCCT NOHATHHHBIM alapaToM.

4.4. IloaroToBKa Npe3eHTaAnMi

CTpyKTypa Ipe3eHTauu MaxkcumansHOe KOIH4ecTBO 6amioB™
Conepxanue:
e CdopmynupoBana 1eib paboThI 0,1
e TIOHSATHBI 33/1a49U U XOJ] PAOOTHI 0,1
¢ Uudopmanus U3I0keHa MOJTHO U YETKO 0,1
e MumocTpanuu ycHIMBaIOT 3G (HEeKT BOCIPUITUSI TEKCTOBOM 4acTH 0,1

“HpOpPMAIIH




e  (CrenaHsl BEIBOIBI 0,1

OdopmieHue npe3eHTanuu

e  Enunblil cTHIb 0hopMIIEHUS 0,1
e TekcT nerko yuraercs, GOH coUeTaeTCs ¢ TEKCTOM U rpaduKoil 0,1
e Bce mapamerphl mpudTa Xopouo noaoopansl, pasmep mpudra 0,1

ONTHMAJIbHBIN U OJJMHAKOBBIN HA BCEX ClIaMaax

e  KirodeBble CI0Ba B TEKCTE BbIJICIICHBI 0,1

DddexT nmpe3eHTann

e  OOImee BIeYaTICHHE OT IPOCMOTPA MPE3CHTAIUH 0,1

Bcero 1

4.5. KoHTpOJ/IbHBIE BONPOCHI

XapaKkTepUCTHKH OTBETa CTYICHTA MakcuManbHOe KOJTUIeCTBO OautoB™*
OtBeueHo Oe3 3amedaHmii He MeHee yeM Ha 91% BonpocoB 0,9—1
OtBeyeHo Oe3 3aMedaHmii He MeHee YeM Ha 81% BonpocoB 0,81 —0,9
OtBeyeHo Oe3 3aMeuaHuii He MeHee 4eM Ha 61% BomnpocoB 0,61 — 0,80
OtBeueHo Oe3 3amMeuanmii MmeHee yeM Ha 60% Borpocos 0

4.6. Pemienyie TeCTOBBIX 3aJaHUH

XapaKTepUCTUKHU OTBETA CTYICHTA MakcuManbHOe KOJIUYecTBO OamuioB™®
TecT pelleH npaBUIbHO HE MeHee 4eM Ha 91% 0,9 —1
TecT pemien mpaBuiIbHO He MeHee YyeM Ha 81% 0,81 —0,9
TecT pemien nmpaBuiIbHO He MeHee YyeM Ha 61% 0,61 — 0,80
TecT pemien nmpaBuiIbHO MeHee yeM Ha 60% 0
4.7. CoGecenoBanne
XapaKTepUCTUKHU OTBETA CTYIEHTA MakcuManbHOe KOJIUYecTBO OaymuioB™®
OtBeyeHo Oe3 3aMedanmii He MeHee yeM Ha 91% BonpocoB 0,9—1
OtBeueHo Oe3 3aMevaHmii He MeHee yeM Ha 81% BompocoB 0,81 —0,9
OtBeyeHo Oe3 3aMedaHmii He MeHee 4eM Ha 61% BonpocoB 0,61 — 0,80
OtBeueHo 6e3 3amevanuii MeHee yeM Ha 60% Bompocos 0

Kpamkoe onucanue cucmemvl oyeHusanus: npu oyeHUSaHUU pabom Ucnoab3ymcs ciedyouiue NOHAMus:
® nepsuunsiti 6ann (I1B) - evicmasnsiemcs npenodasamenem 8 COOMEENCMBUU ¢ NPUBEOEHHBIMU 8blUUE
MaoIUYamMu u Modxicem npuHuUMams 3uavenus om 0 0o 1;
® uaxcumanvbHwulll 6an 3a pabomy no mexuonocuueckou kapme (MBTK) 6epemcsi uz mexnonocuyeckou
Kapmbi;
® umoeosvli bann 3a pabomy (UBP) — eviuucnsemcs no gpopmyne
UBP = MBTK * IIb
Hanpumep, cmydenm 3a svinonnenuyro um 1abopamopHyro pabomy nonyuaem nepsuunstii oaun pasuoiii 0.81. B
MEXHON02UYECKOI Kapme YKA3aHO0, YO 3a NOTHOCMbIO NPAGUILHO GLINOIHEHHYIO 1a00PAmMOpPHYIO pabomy

cmyoenm moxcem noayuums 3 umozosevix oaina, m. e.
UBP =3 *0,81 =243

5. TunoBble KOHTPOJbHbIE 3aJaHUA M MeTOAUYECKHE MAaTepuajbl, ONpeAelsOlUie NpoUeaypbl
OLlEHUBAHMA 3HAHMI, YMeHHUiIl, HABLIKOB M (WJIM) ONbITA [1eSTEJIbHOCTH, XAPAKTEPU3YWIIUX 3TaNbI
¢opMupoBaHus KOMIIETEHIUIT B TpoLiecce 0CBOEHUsI 00Pa30BaTeILHOI MPOrpaMMbI

5.1. TunmoBoe TecTOoBOE 3aaHNeE
1. IlpuxmagHas Hayka, 3aHUMAlONIasca pa3pabOTKOW aBTOMATH3MPOBAHHBIX TEXHHYECKHX CHCTEM U
SIBJISIFOLLIASICS] BaXKHEUIIIEH TEXHUYECKOM OCHOBOM pa3BUTHS ITPOU3BOJICTBA.
a). po00TOTeXHUKA
b). MmexaTpoHHKa



C). MPOrpaMMHUpPOBaHHE
d). MEUKpOKOHTpOIIIIED
€). mporeccop
2. Mukpocxema, npeaHa3HauYCHHAas! ISl YIIPaBICHUS AJIEKTPOHHBIMU YCTPOWCTBAMHU.
a). poOOTOTEXHIKA
b). MexarpoHHKa
C). IpPOrpaMMHPOBaHHE
d). MUKPOKOHTpOJLIIEP
€). mporeccop

3. ABTOMaTH4YeCKOE YCTpOﬁCTBO, MMpEAHA3HAYCHHOC [JId OCYHICCTBJICHUA Pa3IMYHOr0 poJa MEXaHUYCCKHUX

OTIepaIfii, KOTOpoe ACHCTBYET 110 3apaHee 3aJI0KEHHON porpamMmme.
a) podor
b) aBromar
C) MEUKPOKOHTPOJLIEP
d) mporeccop

4. CpenctBo U3MEpeHNH, B KOTOPOM M3MEPSIEMBIl CHTHAII MPeo0pasyeTcss B CHTHAI Ipyroi (Gopmel, yaoOHOM

JUIsl TanbHelel nepeaaun, npeodpa3oBanusi, 00padOTKU U XpaHEHHS
a) 1aTYUK
b) MEKPOKOHTpOIIIEP
C) TIpoereccop
d) snexkrpoaBuraTenn
€) BOJIbTMETP
5. JlaT4Mku mo xapakTepy BBIXOIHOTO CUTHaIa
a) IUCKPEeTHBIE
b) ananorosbie
¢) uugpoBbie
d) uMIyJIbCHBIE

Kuarou: 1-a; 2-d; 3-a; 4-a; 5-abed

5.2. TunoBble TEMbI Mpe3eHTAIUI

Bce Temnr JOKJIaJOB IIOJHOCTHIO COBIIAJarOT ¢ TCMaMH ,Z[OKHaZ[OB/pC(l)CpaTOB. Ka;x/:[mﬁ CTYACHT MOXKET

MIPEMIONKUTE CBOKO TEMY IIPE3CHTAINU, BBIXOAAIIYIO 3a paMKHU NPCATOKEHHBIX TEM.

5.4. IllpuMepHBbIe TeMbI JOKJIA10B
MuxkpokoHnTtpomiepst MCS
MuxkpoxoraTtposutepsl ESP8266
MuxkpoxkonTtposiepst MSP4300
Mukpokontpoiiepsl ARM
Muxkpokontpoiiepsl PIC
MuxkpoxonTtposuiepst STM
MuxkpoxkonTtposieps! RL78
IIporpammupyemslil TOrHYECKUA KOHTPOILIED
Cucrema Ha KpUCTaIe

. JlaTunku naBneHus

. Jatunku pacxona

. JlaTyuku ypoBHs

. Haruuku TemnepaTypsl

. Jarunku nepemenienus

. Jarunku nonoxxenus

. DoTomaTIYNKHN

. JlaT4uK yTIoBOTrO MOJI0KEHUS

. JlaTank BuOparuu

. JlaTunk MexaHMYEeCKUX BEITMYNH

. Jartuuk BIaxxHOCTH
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5.5. TunoBoe 3apanne Ja00PATOPHOI/ MPAKTHYECKOI PadOThI
3aganue 1. Hanummure nporpammy «Muramoumuii cBeTIHOL:

1. TlonmkiroumTe K MUKPOKOHTPOJUIEPY CBETIUO.

2. Tlogxnrounte MUKPOKOHTPOJUIEP K KOMIIBIOTEDY.

3. OrtkpoiiTe cpeny pa3pabOTKU U co3aiTe Gait.

4. Pa3mectute crneayrOmMi KO JUIs YIPABICHUS CBETOANOJIOM:



void setup() {
pinMode(LED BUILTIN, OUTPUT); / YcranoBka nuna B peskum OUTPUT
}
// DTOT OJIOK KOMaH I, BBIITOJIHAETCS IIOCTOSIHHO
void loop() {
digitalWrite(LED_BUILTIN, HIGH); // Bxitouenue cseroauona

delay(1000); // Bamepxka
digitalWrite(LED_BUILTIN, LOW); // BeiknroueHue cBeToauoa
delay(1000); // 3apepxka

/l Koma nporpamMmma HOfI,I[eT J0 3TOro MeCTa, OHa aBTOMAaTUYCCKHU NMPOJOJDKUTCA CHavYa1a

5. BpINoMHUTE KOMIUJISAIIUIO HUCXOOHOI'O roJa U 3arpys3uTe MMpoOHIUBKY B MUKPOKOHTPOJIJICP.

5.6. Bonpochl K 3a4eTy/3K3aMeHy
PobGoroTexnrnka B cHcTeMe Hayk.
Ucropust pa3BuTHs pOOOTOTEXHUKH.
3aKoHbl POOOTOTEXHHUKH.
Knaccudukanust po6oTOB.
[IpombIsieHHBIE, TTOWCKOBBIE, BOSHHBIE, OBITOBEIE, MCCIEIOBATEIHCKHE POOOTHI
O6nacTy UCTIONB30BaHUS POOOTOTEXHHYECKUX YCTPOMCTB.
OOuiue cBeaeHns1 0 MUKPOKOHTPOJLIEpax.
ArduinoUNO. PacriunoBka ArduinoUNO.
OCHOBHBI€ 3EKTPOHHBIE KOMITOHEHTHI.
. ba3oBble 3aKOHBI AEKTPUYECTBA.
. Makernas ruiata. Pesucrop, poTope3ucTop, TEpMUCTOP U ApyTUe BUABI CONPOTHBIICHUS.
. Jlenurens HanpspxeHust. JIMOABI U CBETOAUOIBL.
. TakTOBbIE KHONKK. bUNOJNspHBIE U NOJIEBbIE TPaH3UCTOPHI. KOHIEeHCATOPBI.
. Motopsl u cepBonpuBoibl. [1b€30-1uHaMUK.
. CeMH-CerMEHTHBIA MHAMKATOP. TEKCTOBBIN SKpaH.
. Cpensr pazpabotku. ArduinolDE. Fritzing.
. Cumymsitop Autodesk 123Dcircuits. Cxema coenunennit B 123D Circuits.
. OOmue cBefeHus 0 A3bIKE MPOrpaMMUpoBaHus Wiring.
. CtpykTypa mporpammsl Ha si3eike Wiring.
. Apudmerndeckre onepatopsl. MaTematndeckue (pyHKIINH.
. Ynpasmsronue onepatopsl. Omnepatopsl cpaBHeHHs. Jlornyeckue onepaTopsl. YHApHBIE ONEPaTOPHI.
. Tumel JaHHBIX ¥ KOHCTAHTHI.
. [udporoii BBOJ/BEIBOJ. AHAJIOTOBBIA BBOJI/BHIBO/I.
. Serial, Servo u gonOIHUTEIbHBIC (PYHKIIUH BBOIa/BHIBOJIA.
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