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Hanpasiennocts (mpoguinb)

Jxonomuka. TexHosiorus

®opma 00yueHHUs — OUHAS

TI'ox Hatopa - 2022

OIEHOYHBIE CPEJCTBA JIJISI TIPOBEJAEHMS ITIPOMEKY TOUHOM ATTECTAITAU
OBYUYAIOIIUXCA ITO JUCHUTIIIMHE (MO VYJIIO)

1. O0Me cBeAeHUS

1. Kadenpa MarematikH, GU3UKH 1 UHOOPMAIIMOHHBIX TEXHOJIOTHI

2. | HampaBneHue IOATOTOBKH 44.03.05 Ilenaroruyeckoe oOpazoBaHue (C ABYMs IPOGUISIMU IOATOTOBKH)
Hanpasnennocts (poduiib) DkoHOMHKA. TeXHOIOTHS
JucuumnuHa (MO1yIb) BF1.0.04.13 Benenue B poOOTOTEXHUKY

4. | @opma 00yueHUs O4Has

5. | Tox nabopa 2022

2. [TepeyeHb KOMIETEHIIUI

— YK-1 CriocobeH ocyIecTBISITh IIOUCK, KPUTHUECKUI aHAIN3 U CHHTE3 HH(POPMALUH, IPUMEHATh CUCTEMHBIN ITOAXO0 IS
pelLIeHHs TTOCTaBIEHHBIX 3a/1a4

— OIIK-8 CriocoGeH ocylecTBISITh eJarornYecKyo JeATeIbHOCTh Ha OCHOBE CICUANLHBIX HAyYHBIX 3HAHUN

— OIIK-9 CniocoGeH noHMMaTh NPUHIHMITEL PA0OTH COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHI U HCIIOIb30BaTh UX IS PEILICHHS
3a1a4 MpodecCHOHANBbHON NeITeNbHOCTH




3. KpuTepun u moxka3zareyiy oOlleHUBAHHUA KOMIMETEHIUI HA PA3JIMYHbIX ITanax ux ¢GopMupoBaHUA

Oran GopMUpoBaHUs dopmupyemast Kpurepun n mokazarenu oneHUBaHUS KOMIIETCHITUH: ®DopMBI KOHTPOJIS
KOMITCTEHIIUH (pa3/ielibl, TEMBbI KOMITETEHIIHS c(OPMHUPOBAHHOCTH KOMIICTEHITUH
(p ’ 3HaTh: YMmerTs: Brianets: (bopwrp
JIUCIIUTUTHHBI )

BBenenue B poOOTOTEXHUKY YK-1, OIIK-8, OIIK-9 OCHOBHbIC ~TPHHLMIBI —  MOAKIKHYATH —  HaBBEIKAMH Pemenune Tectos
KOHCTPYHUPOBAaHUSA MHUKPOKOHTPOJLIED K TIOJKJIIOUEHUS Hoxroroska npeseHTanmii
aBTOMATHYECKHUX KOMIIBIOTEPY MHKPOKOHTpOJIIEpa K Hozroroska nokanoB
YCTPOUCTB; —  CO3/1aBarh MPOILIUBKY U KOMIIBIOTEPY Pa6}(()/Ta ga
BO3MOKHOCTH 3arpyxarb B — HaBBIKAMH co3mamus =~ PAKTHUCCKHX/TAb0PAaTOpHEIX

HSITHSIX
COBPEMEHHBIX MHUKPOKOHTPOILIEP MIPOIIMBOK u K 3a
. OHTPOJIbHBIE BOTIPOCHI
MHUPOKOHTPOJUICPOB, —  CYHTBLIBATh U BBIBOJHTH 3arpysku B CobeceioBaie
o VK- OIIK-8. OIIK-9 cpensl pa3paboTKu UL IUPPOBYIO MHKPOKOHTPOJLIED
CHOBBLI MUKPOKOHTPOJLICPOB T - 3 MHUKPOKOHT; B uHdopManu — HaBbIKAMU BB u
POKOHTPOILIEPO (bopmaruio aBbIka o3 (o BEIOOPY MpernoaaBares)
MIPUHIIUIIBI paboThl —  MOJy4YaTh  AHAJIOTOBYIO BBIBOZIA MH(OpMALHUU
JIATYUKOB HH(i)OpMaLII/IIO cpeacTBaMu
TIPUHIIHIIBI paboTel — paboTaTh C pa3IMYHBIMH MHKPOKOHTpOILICpa
CEPBOTIPHBOJIOB JATYMKaMHU —  HaBbIKaMu
HCTIONIb30BAHUS
— paboTaTth C DJIEKTPO H
JIATYUKOB
CEepOBIPUBOIAMHU
—  HaBBIKAMH
OCHOBBI IPOrPaMMHPOBAHUS YK-1, OIIK-8, OIIK-9 —  KOHCTpyHpOBAaTh A —
MUKPOKOHTPOJUIEPOB YCTpOUCTBA
JIEKTPO- cepBo-

IpUBOAOB

IIkxana oueHMBaHUA B paMKaX 0a/UIbHO-PEHTHHIOBOM CHCTEMBI:
«HEYIOBJIETBOPUTEIBHO» — 60 0aJIIOB 1 MEHEE; «yIOBIETBOPUTENBHO» — 61-80 O6annoB; «xopomo» — 81-90 6annos; «oranyno» — 91-100 6aioB




4. Kputepun u mKaJjbl OleHUBAHUS
*B npusedennvix Hudice mabnuyax ykazan nepsuunwiii 6ain (I15). Ancopumm eviuucienus umozoeo2o bauia 3a
pabomy (MBP) npugeden 6 koHye 0anHo2o pazoenda.

4.1. AKTMBHOCTbH HA TEOPETHYECKUX 3AHATUIX

XapaKkTepUCTUKU OTBETA CTYAEHTa MakcuMalibHOE KOIUYeCTBO 0amuioB™
CryneHT NpUHUMaeT akTHBHOE ydacTHe B Oeceie Ha JISKIUH 1
CTymeHT He IPHHUMAET aKTUBHOE ydJacTHe B Oecesie Ha JIEKIIUHU WIN OTCYyTCTBYET 0

4.2. PagoTa Ha MPAaKTHYECKUX/JIA00PATOPHBIX 3aHATUSIX

XapaKTepUCTUKHU OTBETA CTYICHTA MaxcuMallbHOE KOJIMYeCTBO OalIoB™*
Pa6ora Bemonnena He menee yem Ha 91% 09—1
Pabora BrInonHeHa He MeHee 4eM Ha 81% 0,81—0,9
Pabora BeImoniHena He MmeHee 4yem Ha 61% 0,61 —0,80
Pabora BEImonHeHa MeHee YyeM Ha 60% 0

4.3. TloaroroBka a0oKjJIa1a

XapaKkTepuCTHKH OTBETA CTYIACHTA MakcuMalbHOe KOIUIeCTBO 0ayuioB™®

®  CTYICHT NIyOOKO U BCECTOPOHHE YCBOMJI MPOOIIEMY;

®  YBEPEHHO, JIOTUYHO, MOCIE0BATEIBHO U IPAMOTHO €T0 H3JIaraet;

®  OMHUPAasCh HAa 3HAHUS OCHOBHOW U JIOTIOMHUTEIBHON TUTEPATYPHI, TECHO
MPUBSI3BIBAET YCBOCHHBIC HAYYHBIC MONOKEHHS C MPAKTUIECKOM
JIESITEIIbHOCTHIO;

e  yMeJo 00OCHOBBIBACT U ApTYMEHTHPYET BBIJIBUTAEMbIC UM HJICH;

e  JieJacT BBIBOJBI U O0OOIICHHUS;

e  cBOOOJIHO BJIAJICET MOHATHSIMHU.

091—1

®  CTYACHT TBEPIO YCBOWJI TEMY, [PAMOTHO H IO CYIIECTBY H3JIATacT ee,

OIMPAsCh HA 3HAHKS OCHOBHOM JINTEPATYPHI;

HE JIOIYCKAeT CYIIECTBCHHBIX HETOUHOCTEH;

YBSI3bIBACT YCBOCHHBIE 3HAHUS C MPAKTUYECKON AEATEIbHOCTHIO; 0,81 —0,90
apryMEHTUPYET Hay4HBIC MTOTOKEHHS;

JIeTIAeT BEIBOIBI U 000OIIEHNS;

BJIa/I€E€T CUCTEMOM OCHOBHBIX MOHSITHH.

e  TeMa pacKpbITa HEAOCTATOYHO YETKO U MOJIHO, TO €CTh CTYJEHT OCBOMII
npoOemy, 1o CyLIecTBy U3JIaraeT ee, ONUpPasCh Ha 3HAHUS TOJILKO OCHOBHOM
TUTEPaTyPHI;

JIOTTYCKaeT HEeCYIIECTBEHHBIE OINOKH 1 HETOYHOCTH;

HCHBITHIBAET 3aTPYAHEHUS B IPAKTHUECKOM IPUMEHEHUH 3HAHUIH;

c1abo apryMeHTHPYET Hay4YHbIE MOJIOKEHHS;

3aTpynHsAeTcs B OPMYITHPOBAHHH BBIBOJIOB U 000OIICHHIT;

YAaCTUYHO BJIAJI€ET CUCTEMOI ITOHSATHIA.

0,61 —0,80

CTYJCHT HE YCBOMJI 3HAUUTEILHON YacTH MPOOIIEMBI;

JIOIYCKAeT CYIIECTBEHHBIE OIIMOKN ¥ HETOUHOCTH TIPH PACCMOTPEHHUH €¢;
HCHBITHIBAET TPYAHOCTH B MPAKTUIECKOM NMPUMEHEHUN 3HAHUM;

HE MOXET apryMEHTHPOBAaTh HAyYHBIE [TOJIOKCHMS,

He (OPMYITUPYET BHIBOJOB U 00OOIICHUIA;

He BJIaJIeeT MOHITUWHBIM aIlapaToM.

4.4. TlonroToBKa mpe3eHTANMI

CrpyKTypa npe3eHTau MakcuMalibHOE KOMUYecTBO OamuioB™

Copepxanue:
o  Cdopmynuposana 1eiib pabOThI 0,1

L4 IlonsTHBI 3a1a4U U Xon pa6OTLI 0:1

e  ndpopmanus U3I0KeHa MOITHO U YETKO 0,1

e HMumoctpanuu ycunuBaroT 3QQeKT BOCIPUATHS TEKCTOBOM YacTu 0,1
uHpOpMAIUU

e  CremaHbl BEIBOJBI 0,1




OdopmiieHne npe3eHTaum

e  Epunbii ctunbe opopmiteHust 01
e  Tekct nerko unuTaercs, PoH coYeTaeTcsi ¢ TEKCTOM U Tpadukoit 0,1
e  Bce napamerps! mpugTa xopouo nogodpansl, pazmep mpudra 0,1

OINTUMAJILHBIN U OJUHAKOBBIM HA BCEX ClIaiiax

e  KiroueBnl€ CJI0BA B TEKCTE BBIJEICHBI 0,1

OddexT npeseHTaH

e  OOuee BrieyaTsieHHe OT MPOCMOTPA MPE3CHTALUH 01

Bcero 1

4.5. KonTposabHbie BONPOCHI

XapaKkTepUCTUKH OTBETa CTYACHTA MakcuManpHOE KOJIMYECTBO OaioB™®
OtBeyeHo Oe3 3aMevaHuii He MeHee 4eM Ha 91% Bonpocos 09—1
OrtBedeHo Oe3 3aMevaHuii He MeHee 4eM Ha 81% Bompocos 0,81—0,9
OtBeyeHo Oe3 3aMevaHuii He MeHee YeM Ha 61% BonpocoB 0,61 — 0,80
OtBeyeHo Oe3 3amedaHmii MeHee yeM Ha 60% BOIPOCOB 0

4.6. Pemienye TeCTOBBLIX 3aaHUN

XapaKkTepUCTHKH OTBETA CTYJCHTA MaxcumalbHOE KOIMYeCTBO OamioB™*
Tect peleH nNpaBUILHO HEe MeHee 4eM Ha 91% 09—1
Tect pemren mpaBuIBHO He MeHee ueM Ha 81% 0,81—0,9
Tect pemreH mpaBUIBHO He MeHee ueM Ha 61% 0,61 — 0,80
Tect perien npaBUIbHO MeHee 4eM Ha 60% 0
4.7. CobecenoBanme
XapaKkTepUCTUKH OTBETa CTYACHTA MakcuMalbHOe KOJIMUeCcTBO 0amuioB™*
OtBeyeHo Oe3 3aMevaHuii He MeHee ueM Ha 91% Bonpocos 09—1
OtBeyeHo Oe3 3aMevaHuii He MeHee ueM Ha 81% BonpocoB 0,81—0,9
OtBeyeHo Oe3 3amMevaHuii He MeHee 4eM Ha 61% Bonpocos 0,61—0,80
OtBeueHo Oe3 3amevaHuii MeHee yeM Ha 60% BOIPOCoB 0

Kpamkoe onucaHue cucniemsvl OyeHUB6AaHus. npu oyeHu6anuu pa6om UCnoab3yromcs Cﬂeayiomue NOHAMUA.

e nepseuunvii 0ann (I15) - evicmasnsemcs npenodasamenem 8 COOMEEMCMBUU C NPUBCOEHHBIMU 8blULE
mabauyamu u moxcem npunumams 3navenus om () 0o 1;

® MaxcumanbHblil 6an 3a pabomy no mexuonozuyeckou kapme (MBTK) 6epemcs uz mexnonozuyeckou
Kapmul;
® umoeosuwlii bann 3a pabomy (UBP) — eviuucisiemces no gpopmyine
UFP = MFTK *IIF
Hanpumep, cmyoenm 3a evinonnenuyro um aabopamopmyio pabomy noryiaem nepsuunsiii 6ain pasuuiti 0.81. B
MEXHONO2UYECKOU Kapme YKA3aHO, Ymo 3d NOIHOCHbIO NPABUNLHO 8bINOJIHEHHYIO 1A00pamopHyo pabomy
CmyOeHm Modicem noayyums 3 umo2osuvlx oaula, m. e.
HUFP =3 *0,81 =243
B sviuucnennom snauenuu UBP ucnons3yiomes monvko yenas 4amo u 08d 3Hax nocie sanamoil. Jluwnue 3naxu 8
OpOOHOU yacmu Hucia omopacvl8aiomcst (OKpyaileHue e UCHOb3Yemcs).

5. TunoBble KOHTPOJBHBIE 3aJaHUSI M MeTOAMYECKHEe MATepHaJibl, OIpelesOlIue MNPoUeTypPhl
OlleHUBAHUSl 3HAHMII, YMeHMiIi, HABHIKOB W (MJIM) OMBITA [eATEJbHOCTH, XapPaKTePU3YHOUIUX 3Tambl
(popMupoBaHUs KOMIIETEHIIMI1 B Mpolecce 0CBOEHUSI 00pa30BaTeIbHOI MPOrpaMMbl

5.1. TumoBoe TeCTOBOE 3a1aHNE
1. llpuknagHas Hayka, 3aHUMaromasca pa3pabOTKOM aBTOMAaTH3MPOBAHHBIX TEXHHYECKHUX CHUCTEM W
SIBIISIOIIASCS BOKHEHINIEH TEXHIUECKOW OCHOBOU Pa3BUTHS MPOU3BOJICTBA.
a). po00TOTEXHUKA
b). mexarponuka




C). mporpaMMHPOBaHNE
d). MEKpOKOHTpOJIITED
€). mporieccop
2. Mukpocxema, mpeHa3HaueHHas! 1S YIIPABJICHUsI SJICKTPOHHBIMH YCTPOUCTBAMH.
a). poOOTOTEXHHKA
b). mexaTponuka
C). IporpaMMHUpOBaHHE
d). MEKpOKOHTpOJLTEP
€). Tmporeccop

3. ABTOMaTHYECKOE yCTpOP'ICTBO, OpeaAHa3HAYCHHOC U1 OCYILICCTBJIICHUA PA3JIMYHOIO poJda MEXAaHUUYCCKHUX

OIepalnii, KOTOPOE ACHCTBYET MO 3apaHee 3aJ0KEHHON [IporpamMmme.
a) po6oTt
b) aBTOMaT
C) MHKPOKOHTPOJLIED
d) mporeccop

4. CpenctBo M3MepeHUH, B KOTOPOM U3MEPSIEMbIii CUTHAN MpeobpasyeTcs B CUTHAI Apyrod GopMel, ynoOHOH

JUTs JajbHEHIIel nepeaaqu, npeodpa3oBanus, 00pabOoTKU U XpaHEHHUs

a) 1aT4YUK
b) MUKpOKOHTpOILIEP
) mpoereccop
d) anexTponBurarens
€) BOJILTMETP

5. JlaTuuKu 1o XapakTepy BBHIXOAHOTO CHTHAJa
a) JUCKpPeTHbIEe
b) ananoroBbie
¢) nucgposkie
d) nMnyJabcHbIE

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

5.2. TunoBbie TeMbI MPe3eHTAIUIA

Bce Tembl JOKIIaI0B MOTHOCTHIO COBIAAAIOT ¢ TeMaMH JOKIanoB/pedeparoB. Kaxkmplid cTyneHT MOXET

MMPpEAJIONKUTE CBOIO TEMY IMPE3CHTAIUN, BBIXOAAIIYIO 3a paMKHU HNPEAJIOKCHHBIX TEM.

5.4. lIpuMepHbIe TeMBI TOKJIAT0B
MuxkpoxonTposutepst MCS
MuxkpoxonTtposiepsr ESP8266
MuxkpoxonTposuiepst MSP4300
Muxkpokontpoinepsl ARM
MuxkpoxkonTtposieps! PIC
MuxkpoxorTposuiepst STM
MuxkpokoHTpoiepsl RL78
IIporpamMmmupyeMslii JJIOTHYECKHU KOHTPOILIEP
Cucrema Ha KpucCTajie

0. Jaruuku naBieHus

1. Matuuku pacxona

12. Jlatumnku ypoBHs

13. Jaruuku Temneparypsl

14. Jatuuku nepemenieHus

15. JIaTunKy TIOJIOKEHUS

16. ®oromarunku

17. JlaTyuk yriioBOTO MOJIOKEHHUS
18. Jlarumk BuOparmu

19. Jlarynk MeXaHMYECKUX BEIMUUH
20. laTyuk BIQXHOCTH

RROoo~NooO~wWNE

5.5. TunoBoe 3agaHue J1a60PATOPHON/MPAKTHYECKOI padoThI
3aganue 1. Hanummure nporpamMmmy « MUTalommii CBeTIHOM»:

1. TlomkarounTe K MEKPOKOHTPOJUIEPY CBETIUO.
2. TIoaKIHYHUTE MUKPOKOHTPOJIIEP K KOMIILIOTEDY.



3. OrtkpoiiTe cpeny pa3pabOTKH M CO3AanTe (aii.

4. Pasmectute CJ'IC}.'[yIOH_[I/Iﬁ KOA IJIsA YIIPABJICHUA CBETOAUOIOM:
void setup() {
pinMode(LED_BUILTIN, OUTPUT); // Ycranoska nuna B pesxxum OUTPUT

}

// DToT GJIOK KOMaH]I BHIIIOJIHSETCS IIOCTOSIHHO
void loop() {
digitalwrite(LED_BUILTIN, HIGH); // Brirouenue cetoauoia
delay(1000); I/ Bamepxka
digitalwrite(LED_BUILTIN, LOW); // BeikitoueHre cBETOIHO A
delay(1000); // 3agepxka
// Korma mporpamma JOHIeT 0 3TOTO MECTa, OHa aBTOMATHUSCKH MPOJODKUTCS CHAvaIa

}

5. BBhINOIHATE KOMITHIISAIINAIO HCXOIXHOTO TO/la ¥ 3arPy3UTe TMPOIIMBKY B MUKPOKOHTPOJLIED.

5.6. Bonpocsl k 3a4eTy

6. PoOoToTexHHMKa B cHUCTEME HayK.

7. Hcropust pa3BUTHs POOOTOTEXHUKH.

8. 3akoHBI POOOTOTEXHHKH.

9. Kunaccuduramms poOOTOB.

10. IlpompITiIeHHBIE, TTOWCKOBBIE, BOSHHBIE, OBITOBBIE, MCCIICAOBATEIHCKAE POOOTHI.
11. ObnacTu UCTIONB30BaHUS POOOTOTEXHUUECKHUX YCTPOMCTB.

12. Obmuue cBeneHns 0 MEKPOKOHTPOJLIEpaXx.

13. ArduinoUNO. PacnunoBka ArduinoUNO.

14. OcHOBHBIE BJICKTPOHHBIE KOMITOHEHTHI.

15. ba3oBbie 3aKOHBI JICKTPUYCCTBRA.

16. MaketHnas 1utata. Pesucrop, poTope3ucTop, TepMUCTOP U APYTHE BUBI COTIPOTHUBICHUS.
17. lenutens HanpspkeHUs. JJM0IbI U CBETOMUOIBI.

18. TaxToBBIC KHONKH. bUTIONSIpHEIE U TIOJIEBBIE TPaH3UCTOPBI. KOHAEHCATOPBI.

19. Motops! u cepBorpuBoAbL. [1pe30-1MHAMUK.

20. Cemu-cerMeHTHBIN MHIUKATOP. TEKCTOBEIN SKpaH.

21. Cpenp! pa3padoTku. ArduinolDE. Fritzing.

22. Cumynsarop Autodesk 123Dcircuits. Cxema coenunennit B 123D Circuits.

23. OOmue cBeleHus O SI3bIKE MporpaMMupoBanus Wiring.

24. CtpyKTypa mporpaMMsl Ha si3bike Wiring.

25. Apudmerndeckue oneparopsl. Maremarnieckrue QyHKIIHH.

26. Ynpasnsronie onepatopsl. Oneparopsl cpaBHeHHs. Jlornueckue onepaTtopsl. YHapHbBIE ONepaTopsbl.
27. Tunel aHHBIX Y1 KOHCTAHTHI.

28. 1{udpoBoii BBOA/BBIBO. AHAIOIOBBINM BBOJI/BBIBO/.

29. Serial, Servo u momonHUTENBHBIE (DYHKIIMHA BBOJIA/BBIBOAA.

5.7. IlpuMepHBINi CHUCOK TeM I MPOEKTOB
30. Masiyok ¢ HapacTarUel APKOCTHIO
31. CBeTHWIHHUK

32. TepmeHBOKC

33. HouHoi1 cCBETHIIBHUK

34. Ilynecap

35. berymuii oroHEK

36. IInannno

37. Muxcep

38. CekyHuomep

39. KoMHaTHBIN TEPMOMETDP

40. MereocraHuus

41. Tectep Oarapeex

42. YrpaBisieMblil CBETUIIbHUK



