Ipuiaoxenne 2 xk PIT/I

OcHOBBI pPOOOTOTEXHUKH

44.03.05 Ilenaroruyeckoe oopa3oBaHue
(c nBy™Ms popUJISIMH MOATOTOBKH)
HanpasaenHnocts (npoguim)
Marematuka. ®usuka

dopma o0yueHust — OUHAS

I'ox nadopa — 2022

OLIEHOYHBIE CPEJICTBA JJIs1 IPOBEJEHUS IPOMEKYTOYHOI ATTECTALIUU
OBYYAIOIIMXCS MO JUCLHUILIAHE (MOAY.IIO)

1. O0mmue cBeaeHus

1.

Kadenpa

Matematuku, Gu3nKu 1 HHPOPMAIIMOHHBIX TEXHOJOTUN

44.03.05 Ilenarornueckoe oOpazoBaHUE

2. | HanpaBneHue moaroToBKU
(c 1ByMst mpoHIIMU TTOATOTOBKH)
3. | HanpaBnenHocts (mpodwim) | Marematuka. ®usnka
4. | JIucummirHa (MOIYJIb) b1.B.02.J71B.03.01 OcHOBBI pOOOTOTEXHUKH
5. | ®opma obyueHus OuHas
6. | 'og Habopa 2022

2. Ilepeyenb KOMIIETEHIUI

— YK-1: CriocoOeH oCymIecTBISATh MMOUCK, KPUTHUECKUI aHaIu3 M CUHTE3 HHPOPMAIINH, IPUMEHSTh

CUCTEMHBII moaXxoa Ajid pEIICHHA MMOCTAaBJICHHBIX 3a1a4

— VYK-2: CnocobeH ompenenarh Kpyr 3amad B paMKaxX I[IOCTAaBJICHHOW II€TM ¥ BBIOMpATH

ONTUMAJIbHBIE CIMOCOOBI MX PEIICHUs, UCXOMAsl U3 JCHCTBYIOIIMX MPABOBBIX HOPM, MUMEIOIIUXCS
PECYPCOB U OTpaHUYEHUN

— IIK-1: CrocoGeH ocBanBaTh U UCIOJIB30BATh TEOPETUUYECKHUE 3HAHUS U MPAKTUYECKHE YMECHHS U

HAaBbIKU B IPEeIMETHON 00JaCcTH MPH pelIeHUH Mpo(dhecCHOHATBHBIX 3aa4




3. KpuTepnu M NOKAa3aTeJId OllcHUBAHUS KOMIIETEeHIIUI Ha PA3JIUYHBIX 3Tamnax ux (l)OpMHpOBaHI/IH

Jran ®opMBbI KOHTPOJISA
(¢popmupoBanusn Dopmupyemas Kpurepun n nokasarejim OieHUBAHUSA KOMIIETEHIU I cq)opanOBaHH(lCTn
KOMIIeTeHIIUH KOMIIeTeHIUH
KOMIIeTeHIIUsI
(pasnenni, Tembl 3HaTh: YMmerb: Baagern:
JUCIMILJIMHBI)
BBenenue B OCHOBHBIE ITPUHIIMIIBI MOJIKJIIOYATh HaBbIKaMU MOJKIOYECHUS
000TOTEXHUK KOHCTPYHPOBaHUS MUKPOKOHTPOJIIEP K MHUKpPOKOHTpOJUIEpA K
: OCHOBEI s aBTOMAaTUYECKUX KOMIIBIOTEPY KOMIIBIOTEPY Pe;ln CHHE TCCTOB
MUKPOKOHTPOJLIEPO YCTPOICTB; CO03/1aBaTh MPOILIUBKY U HaBbIKaMU CO3/1aHUs szggggzﬁ;
B BO3MOKHOCTH 3arpyxarhb B IPOIIMBOK U 3arpy3KH B IMoroToBKa
COBPEMEHHBIX MUKPOKOHTPOJLIEP MHUKPOKOHTPOJLIEP OKITATIOB
MUPOKOHTPOJIJIEPOB; CUMTHIBATh U BHIBOAUTH HaBbIKaMU BBOJA U PaGora Ha
YK-1 cpelbl pa3paboTku A | nudpoBy0 HHPOPMALIHIO BbIBOJ1a HH(POpMAITUU 6
YK-2 MHUKPOKOHTPOJUIEPOB M0JTy4aTh aHAJIOTOBYIO CpeICcTBaMH HabOpATOPHBIX
OCHOBBI [IK-2 MPUHLIUIIBI paOOTHI uH(bOpMaIUIO MHKPOKOHTPOJIIEPA Ko?f;;ffime
IIPOrPaMMUPOBAHUSA JaTYNKOB paboTaTh C pa3InIHBIMU HaBbIKaMU BOTIPOCHI
MHKPOKOHTPOJLIEPO MPUHLIUIIBI paOOTHI JaTYNKaMH WCIIOJIb30BaHUs JaTYUKOB Cobeceropanie
B CEPBOIIPUBOJIOB paboTaTh C ANEKTPO U HaBbIKaMU MCIIOJIb30BaHU
CEpOBIIPUBOJIAMU AIIEKTPO- U CEpBO- (1o BEIGODY
KOHCTPYHPOBaTh IIPUBO/IOB
yerpoiicTsa npenoaBaress)

IIIkaja OneHNBAHUA B PAMKaX 0A/JIbHO-PEHTHHIOBOM CHCTEMBbI:

«HEYIOBJIETBOPUTEIHLHO» — 60 OAIITIOB M MEHEE; «YIOBICTBOPUTETHLHO» — 61-80 6aioB; «xopomio» — 81-90 6ainoB; «otauaao» — 91-100 6amtos




4. Kpurepun n mkaJjbl onieHUBaHUS

*B npusedenubix Hudice madbauyax ykazan nepsuunsiii oann (I1b). Aneopumm evluucieHus umo2o8020

banna 3a pabomy (MBP) npuseden 8 KoHye 0aHH020 pazoend.

4.1. AKTUBHOCTb HA T€OPeTHYECKHUX 3aHATHAX
XapaKTepUCTUKU OTBETA CTYJEHTA

CTy,Z[CHT INPUHHUMACT aKTUBHOC YUaCTHC B 6GCCI[C Ha JICKIINH

CTyleHT He MPUHUMAET aKTUBHOE yJacTHe B Oecesie Ha JICKITUN
WJIM OTCYTCTBYET

4.2. PaGoTa Ha NpaKTHYeCKUX/JIa00PATOPHBIX 3aHATHAX
XapaKTepUCTUKU OTBETA CTYJACHTA

JlaGoparopHasi paboTa BbINOJIHEHA HE MeHee yeM Ha 91%
JlaboparopHas paboTa BbINOIHEHA HE MeHee YyeM Ha 81%
JlaGoparopHas paboTa BbINOJIHEHAa HE MEeHee ueM Ha 61%

JlaGoparopHasi paboTta BeIosHeHa MeHee 4eM Ha 60%

4.3. IloaroToBKa A0KJIaaa
XapaKTepuCTUKH OTBETA CTYJACHTA

2. CTyAeHT ITyOOKO M BCECTOPOHHE YCBOMJI ITPOOIIEMY;

3. YBEpPEHHO, JJOTUYHO, MOCJIEI0BATEIHHO U TPAMOTHO €T0
U3JIaraeT;

4. onupasch Ha 3HAHMSI OCHOBHOW U JOTIOTHUTEIHHOU
JUTEpaTypbl, TECHO NPUBS3BIBAET YCBOCHHBIE HayYHbIE
MIOJIOKEHMSI C TIPAKTHYECKOH IeATEhHOCTHIO;

5. ymeso 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTAaEMbIE UM
ujew,

6. nenaeT BBIBOABI U 000OIIEHNS;

7. cBOOOIHO BiIa/IEET MOHSATUSIMHU.

8. CTYIEHT TBEpAO YCBOWII TEMY, TPAMOTHO H TIO CYIIECTBY
U3JIaraeT ee, ONMpasiCh Ha 3HAHUSI OCHOBHOM JIUTEPATypBhl;

9. He J0IyCKaeT CyIMEeCTBEHHBIX HETOUHOCTEH;

10. yBsi3pIBa€T yCBOCHHBIEC 3HAHUS C MTPAKTUYECKOM
JESITENLHOCTBIO;

11. aprymMeHTUpyeT Hay4YHbIE MMOJIOKECHHUS;

12. nenaet BRIBOABI M OOOOIIECHNS;

13. B1ageeT cucTeMOM OCHOBHBIX ITOHSTHIA.

14. Tema packpbiTa HEJOCTATOYHO YETKO U MOJIHO, TO €CTh
CTYZIEHT OCBOWJI MPOOIIEMY, [0 CYIIECTBY H3JIaraeT ee,
OTMPAsICh HA 3HAHUS TOJILKO OCHOBHOM JIUTEPATYPHI;

15. nomyckaet HECYIIECTBEHHBIC OIIMOKU U HETOUHOCTH;

16. uctBITHIBAET 3aTPyAHEHUS B IPAKTUYECKOM MPUMEHEHUH
3HAHUI;

17. cnabo apryMeHTUpYET Hay4YHbIE MTOJIOKECHHUS;

18. 3arpynnsiercs B popMyIupoBaHUU BHIBOAOB U 000OIICHHIA;

19. yacTUYHO BIaJCeT CUCTEMOM MMOHSTHH.

20. CTyZIEeHT He YCBOMJI 3HAYMTEIBHOM YacTh POOJIEMBI;
21. momyckaeT CymeCTBEHHBIC OIMOKN U HETOUHOCTH IPH

MakcuMalIbHOE KOJTUYECTBO
oayutoB*

1
0

MakcuMaibHOE KOJIMYECTBO
OasutoB*

0,9 —1
0,81 —0,9
0,61 — 0,80

0

MakcuMalIbHOE KOJTUYECTBO
oayutoB*

0,91 —1

0,81 — 0,90

0,61 — 0,80



paccCMOTpPEHHH €€;

22. UCTIBITHIBAET TPYAHOCTH B MPAKTUUYECKOM TPUMEHEHUU
3HAHHIA;

23. HEe MOXKET apryMEHTUPOBATh HAYUYHBIE MOJIOKEHUS;

24. He popmymUpyeT BHIBOIOB U 00OOIICHHUIA;

25. He BIaJieeT MOHATUMHBIM alapaTroM.

4.4. IloaroroBka npe3eHTanui
CrpykTypa npe3eHTaiuu

Conepxanue:
o CdopmynupoBaHa 1eIb padOThI
e [loHsATHBI 3a/1auu U X0 pabOTHI
e Uudopmanus u3I10KeHA MOTHO U YETKO

e MnmocTpanuu ycuauBaroT 3G GeKT BOCIPUATHS TEKCTOBOM
yacTH UH(popManuu

o (CrenaHbl BEIBOIBI
OdopmieHne npe3eHTanuu
e Enuneli ctunbs opopmiieHUS

e TexkcT nerko untaeTcs, OH COYETACTCS C TEKCTOM U
rpadukoi

e Bce napamerpsl mpudTa XopoIo noJoopaHsl, pazmep
nipu¢Ta oNTUMaJIbHBIA U OJMHAKOBBIM Ha BCeX ciaiiax

e KirroueBbie C10Ba B TEKCTE BBIICIICHBI
DddexT npezenranuu
e OOmiee BrieyaTIeHHE OT MPOCMOTPA MPE3CHTAIIU

Bcero

4.5. KoHTpo/bHBIE BONPOCHI
XapakTepUCTUKH OTBETA CTY/IEHTA

OTtBeueHo 0Oe3 3ameuyaHuii He MeHee ueM Ha 91% Bompocos
OtBeueHo 0e3 3amevyaHuii He MeHee yeM Ha §1% BompocoB
OTtBeueHo 0e3 3ameuyaHuii He MeHee yeM Ha 61% Borpocos

OtBeueHo 0e3 3ameuyanuii MeHee ueM Ha 60% BOTPOCOB

4.6. Pelnenne TecTOBBIX 3alaHMI
XapaKTepuCTUKHN OTBETA CTyIACHTA

Tect pelieH npaBUILHO HE MeHee ueM Ha 91%
Tect peleH npaBUIBHO HE MeHee ueM Ha 81%
Tect pelieH npaBUILHO HE MeHee ueM Ha 61%

Tect pemen npaBuibHO MeHee ueM Ha 60%

4.7. CodecenoBanue

MaxkcuMalibHOE KOJIMYECTBO
OasutoB*

0,1
0,1
0,1
0,1

0,1

0,1
0,1

0,1

0,1

0,1
1

MaxkcuMaJIbHOE KOJIMYECTBO
OasutoB*

0,9—1
0,81 —0,9
0,61 — 0,80

0

MaxkcuMaibHO€E KOJIMYECTBO
OasutoB*

0,9 —1
0,81 —0,9
0,61 — 0,80

0



XapaKkTepuUCTUKHU OTBETA CTYIAECHTA MakcuMallbHOE KOJIMYECTBO

OamioB*
OTtBeueHo 0e3 3ameuaHuil He MeHee ueM Ha 91% Borpocos 0,9—1
OtBeueHo 0e3 3amevyaHuii He MeHee yeM Ha §1% BompocoB 0,81 —0,9
OTtBeueHo Oe3 3ameuyaHuii He MeHee ueM Ha 61% Borpocos 0,61 — 0,80
OtBeueHo 0e3 3amevanuii MeHee ueM Ha 60% BOTpOCoOB 0

Kpamxoe onucanue cucmemvl oyenuganus: npu oyeHu8aHuu pabom ucnoIb3yiomcs ciedyouue
NOHAMUSL:
e nepsuunsili bann (I1b) - evicmasnsemcs npenodasamenem 8 COOMEEMCMBUU C NPUBLOEHHLIMU
svlule mabauyamu u modxcem npunumams 3uavenus om 0 0o 1;
® Makcumanvuwill Oan 3a pabomy no mexuonocuvecxou kapme (MBTK) bepemcs u3
MEXHOI02UYECKOU KAPMb,
® umoeogvlil bann 3a pabomy (UBP) — evluucnsemcs no popmyne
UFP = MFTK * IIb
Hanpumep, cmyodenm 3a 66inoiHeHHYI0 um 1a060pamopryio pabomy noiyyaem nepeuyHbslil OALL pasHblll
0.81. B mexnonoeuueckotl kapme YKa3aHo, 4mo 3a NOJHOCMbIO NPABUTLHO 6bINOJIHEHHYIO

1abopamopHyo pabomy cmyOeHm Moxcem noayuums 3 umo2oeuvlx baiia, m. e.
UFP =3 *0,81 = 2,43

5. TunoBbie KOHTPOJIBbHbIE 3aJaHUA M METOANYECKHE MAaTepHaJIbl, ONpeAe/IsIoue Npoueaypbl
OLICHUBAHMSA 3HAHMI, YMEHU, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH, XaPAKTEPHU3YIOLIHMX
3Tanbl (POPMHPOBAHUS KOMIIETCHIINIH B polecce 0CBOCHUsI 00pa30BaTeIbHOM NPOrpPaMMbI

5.1. TunoBoe TecToBOE 3a1aHUE
1. TlpuknanHas Hayka, 3aHUMaroUIasicsi pa3pabOTKONM aBTOMATU3MPOBAHHBIX TEXHUYECKUX CHUCTEM U
SIBJISIOIIASACS BaKHEHIIEH TEXHUUECKOW OCHOBOM pa3BUTHUS MPOU3BOICTBA.
a). po0OTOTEeXHUKA
b). MmexaTpoHuka
C). IPOrpaMMHUPOBAHUE
d). MEUKPOKOHTpOJLIED
€). MPOoIeCCOop
2. Mukpocxema, npeHa3HaueHHast I yIpaBJIeHUs 3JeKTPOHHBIMU YCTPOICTBaMHU.
a). poOOTOTEXHUKA
b). MmexaTpoHuka
C). IPOrpaMMHpPOBAHUE
d). MEUKPOKOHTpOJLIIEp
€). MPOoIECCop
3. ABTOMAaTM4YeCKOE€ YCTPOMCTBO, MNpPEAHA3HAYEHHOE JUIsl OCYLIECTBJIEHUS Ppa3JIMYHOIO poza
MEXaHMYECKUX OIepalnii, KOTOpOe JEUCTBYET MO 3apaHee 3aJ105KEHHOM ITpOorpaMMme.
a) podort
b) aBTomar
C) MUKPOKOHTPOJLIIED
d) mpomeccop
4. CpencTBo U3MEpPEHUi, B KOTOPOM HM3MEpsieMblil CUTHall IpeoOpa3yeTcsi B CUTHAN JIpyroil ¢popmsl,
y100HOM 115 AalibHENIIeN nepeiaun, mpeodpa3oBanus, 00pabOTKU U XpaHEHUS
a) 1aTYHUK
b) MukpoxoHTpOIIIEp
C) mpoeneccop
d) snexTponBuraTenb
€) BOJIETMETP
S. JlaTumku mo XapakTepy BBIXOJHOIO CHTHaa
a) JUCKpeTHbIEe
b) anajioroBble



¢) nudposbie
d) uMnyJbCcHbIE

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

5.2. TunoBble TeMbI NPe3eHTALMN I
Bce TeMbl JOKI1a/10B MOJHOCTBIO COBMAJAIOT C TEMaMU JIOKJIA0B/pedepaToB. Kaxkaplil CTyI€HT MOXKET
MPEJIOKUTH CBOIO TEMY MPE3EHTAINH, BHIXOSIIYIO 32 PAMKHU IPEIIOKEHHBIX TEM.

5.4. IlIpumepHbIe TeMbI T0KJIAI0B
MuxkpoxonTtposuiepsl MCS
MukpoxonTposiepsl ESP8266
Muxkpoxontposuiepsl MSP4300
MukpoxonTposepsl ARM
Muxkpoxontpoiuiepsl PIC
MukpoxonTposuiepsl STM
MuxkpoxkonTtposuiepsl RL78
[IporpaMmupyembIil TOTUYECKUA KOHTPOJLIED
Cucrema Ha Kpucrauie

10. JlaTunku naBneHUs

11. /laTunku pacxona

12. JlaTuuku ypoBHs

13. JaTtunku Temnepatypbl

14. JlaTuuku nepemMeneHus

15. JlaTunku moa0KeHuUs

16. ®oTogaTunku

17. JIaT4uK yIriI0BOTO MOJIOKEHUS
18. Jlatunk BuOpammu

19. JlaTynk MeXaHUYECKUX BEJTUYUH
20. /IaT4dK BIQXKHOCTH

0B NS AW

5.5. TunoBoe 3agaHue JJa0OPATOPHOI/MIPAKTHYECKOH PA0OTHI
3aganue 1. Hanummure nporpammy « Murawommi cBeTIHOL):
1. TlomkmroyuTe K MUKPOKOHTPOJIJIEPY CBETAUO.
2. IloaxmtouuTe MUKPOKOHTPOJIIEP K KOMIBIOTEPY.
3. Ortxkpoiite cpemy pa3pabOTKu U co3aanTe dhaui.
4. PasMectute crneayoomuil Ko Ui yIpaBIeHUs] CBETOAUOOM:
void setup() {
pinMode(LED BUILTIN, OUTPUT); // YcranoBka nuna B peskum OUTPUT
h
// DTOT OIIOK KOMaH/I BBITIOTHSETCS TIOCTOSTHHO
void loop() {
digitalWrite(LED BUILTIN, HIGH); // Bkitouenue cBeroaunona

delay(1000); // 3anepkka
digitalWrite(LED BUILTIN, LOW); // BeiktoueHue cBeToanoaa
delay(1000); // 3anepkka

// Koraa mporpamma JOHAET /10 3TOT0 MECTa, OHAa aBTOMaTUYECKH MPOAOIIKUTCS CHavYajIa
5. BrInonHKUTE KOMIWIALUIO HCXOJHOTO FOJa U 3arpy3UTe NMPOLIMBKY B MUKPOKOHTPOJLIEP.

5.6. Bonpocsl k 3auerty

- PoOororexHuka B cucTeMe HayK.

- Hcropus pa3BuTsi poOOOTOTEXHUKH.

— 3aKoHBI pOOOTOTEXHUKHU.

- Kunaccuduxanus po60oToB.

- IIpomplnuieHHbBIE, TONCKOBBIE, BOCHHBIE, OBITOBBIE, HCCIIEIOBATENBCKIE POOOTHI.



O6uacT UCTIONB30BaHMS POOOTOTEXHUUYECKUX YCTPOUCTB.

OO61ue cBeieHUsI 0 MUKPOKOHTPOJLIEPAX.

ArduinoUNO. PacnimaoBka ArduinoUNO.

OCHOBHBIE JIEKTPOHHBIE KOMIIOHEHTBI.

ba3oBbie 3aKOHBI 3JIEKTPUYECTBA.

Maxketnas muiata. Pesuctop, poropesuctop, TEpMUCTOP U IPYTHE BUIbI CONPOTUBIICHHUS.
Jenurens HanpspkeHUs. [{MOapl U CBETOAMOBI.

TakToBbIE KHONKK. bumnosisipHbie U MoJIeBbIE TPaH3UCTOPHI. KOHIEHCATOPHI.

Motopsl u cepBonpuBoabl. 11be30-guHaAMUK.

CeMu-CcerMeHTHBIN MHAUKATOp. TEeKCTOBBIM AKpaH.

Cpenpl pa3padbotku. ArduinolDE. Fritzing.

Cumynsarop Autodesk 123Dcircuits. Cxema coenuaenwnii B 123D Circuits.

OO61me cBeieHus O s3bIKe MporpamMmmupoBanus Wiring.

CtpykTypa nporpaMmbl Ha si3pike Wiring.

Apudmernueckue onepatopsl. Matemarniyeckue QyHKINU.

VYnpasistomue onepatopbl.  OmnepaTopbl  cpaBHEHHs. Jlormdeckue omepaTopbl.

OIepaTopBl.

THIBI JAaHHBIX U KOHCTAHTEL.
[TudpoBoii BBO/BBIBOJ. AHAIOTOBBII BBOJ/BBIBOI.
Serial, Servo u nononmHUTENBEHBIE (GYHKIIMHA BBOAA/BBIBOIA.

YHapHbie



