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1. IlepeyeHb KOMIETEHIMA C YKA3aHUEM 3TanoB UX (GOpMUPOBAHNS B
npouecce ocsoenusi OITOII

B pesynbrare wu3yueHus AUCHUIUIMHBI «YTpaBlieHHE POOOTOTEXHUYECKUMU
KOMIUIEKcamMu» oOywaromuecs, B cooTBerctBun ¢ @OI'OC BO, nHanpaBieHus
noaroroBku  09.03.03 [Ipuknagnas wuHGOpMATHKA, YTBEPXKISHHOIO IPHUKA30M
MunucrepctBa oOpa3oBanus U Hayku PD ot 19.09.2017 1. Ne 922, dopmupyror
ClIeIyIoIure KOMIIETEHIINH, YKa3aHHbIE B Ta0uIe 1:

Tabmuna 1

(I)opanOBaHMe KOMHeTeH]_[I/Iﬁ B IIpouaecce H3yICHUud NUCIHUIIJINHBI
«anaBJIeHne pOﬁOTOTeXHH‘leCKI/IMI/I KOMIIJICKCAMM»

Komnerenmnus OTarsl
OPMHUPOBaHUS . O1eHOYHBIE
(bopmup Bungpl 3anstui A
NHaukatopsl KOMIIETEHIINHU s cpencTBa s
JOCTHKEHUS B IIpoliecce OLIEHKH YPOBHS
Kox | HaumenoBanmue N p (dhopMHUpOBaHHS yP
KOMIIETEHIUHA OCBOEHUS c(hOopMUPOBAHHOCT
KOMIIETEHIIUN
OIIOI1 A KOMIIETEHIIUU
(cemecTtp)
«Hcmonp3yer N-3mk-6
TU3aiHEPCKUeE, PazpabarbsiBaer
KOMITBIOTEPHBIC || YIIPABJISIOUIYIO
00IIeECTBEHHEIE MpOrpaMMy TSt
3HAHUS TSI | MOOMIIBHBIX
CO3JIaHUs 1| poOOTU3UPOBAHHBIX
A3MEHEHUS KOMIIJIEKCOB, a
IporpaMm H| Takxe
porp . JlabopaTopHas
MIPUIIOKEHUN OCYIIECTBIISIET pabota
(o] 9
7 | 00BbeIMHSIIOIINX JKCITyaTalHIo JlabopatopHbie
7 y 8 patop cobecenoBanue
= |TEeKCTOBBIC MOOMIBLHBIX 3aHATHS. N
MMUCHbMEHHBII
rpaduyeckue POOOTH3UPOBAHHBIX OIIDOC
MYJIBTHUIUIMKAIMO | KOMILUIEKCOB u P
HHBIE YCTPOMCTB.
n300pa3uTeNbHbIE
U 3BYKOBBIE U
BHJIEOMAaTEPHAIIHI,
a Takxke Jpyrue
WHTEPAKTHBHBIC
CpeJICTBa»
Ilpumeuanue:

Komnerenmus [1K-6 — Takxe QopMHupyrOTCS B XOA€ OCBOCHHUS AMCIMILINH,
npakTuk: [IpoekTupoBaHre reonmH()OPMAIMOHHBIX CHUCTEM; TEXHOJOTHH pa3paboTKu
BeO-cucteM; Pa3paboTka MOOMIIBHBIX MpuiloKeHH; PazpaboTka KOMIIBIOTEPHBIX WID;
KomnerorepHoe 3penue; TexHOIOTHH TeONMPOCTPAHCTBEHHOTO aHan3a;, Busyanusamms
reONMPOCTPAHCTBEHHBIX JAHHBIX; TexHomormueckas (MPOEKTHO-TEXHOJIOTUYECKas)
MPaKTHKa, a TaKXKE€ B XOJE BBINOJHEHUS U 3allUThl BBHITYCKHOW KBaTM(PHUKAIIMOHHOM
paboTHI.

2. Onucanue nmokaszarejied 1 Kpurepues OLCHMBAHUA KOMIIETEHUMH HA
Pa3JIMYHBIX 3TANAaX UX POPpMHUPOBAHUS, ONIMCAHUE LIKAJ OLCHUBAHUSA
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IlepeyeHb OLIEHOYHBIX MATEPHAJIOB

Tabmuma 2

HaumenoBanue
Ne [IpencrapieHue OlIEHOYHOTO
OLIEHOYHOTO Kparkast xapakTepicTrKa OIIEHOYHOTO CPEACTBA
n/m cpeactea B OM
CcpezcTBa
CpCACTBO, HAIIPABJICHHOC HAa H3Y4YCHUC IPAKTHUYCCKOI'O
X0Ja TCX HJIKM MHBIX NPOLECCOB, UCCICAOBAHNUC ABJICHUA
B paMKax 3a,Z[aHHOI>i TEMbI C IMPUMCHCHUEM METO/OB,
na60paT0pHa$[ OCBOCHHBIX Ha JICKHHAX, COIIOCTABJICHUE ITOJTYUCHHBIX
1. nabopaTopHbIe pabOTHI
pa60Ta PE3YyIbTAaTOB Cc TCOPECTUYCCKUMU KOHICIIIHAMU,
OCYHICCTBJICHUE HHTEpIpECTALIUN TTOJTYYCHHBIX
PE3YIbTATOB, OIEHNBAHUEC MIPUMECHUMOCTHU IOJYYCHHBIX
PE3YJIbTATOB HA MPAKTHUKC.
MEpEUCHb BOIIPOCOB JIA
MPOBEJICHUS BXOTHOTO U
TEKYILIEro KOHTPOJISL 3HAHUN
Cp€ACTBO KOHTPOJIA, OPraHN30BaHHOC KaK CIICIIUAJIbHAasA
(pyOexHOTO KOHTPOJIS)
Oecema menarornyeckoro pabOTHHKA C OOYYaroIIUMCS
N N 00yJaloIIerocs, a TaKxKe s
Ha TCMbI, CBA3aHHBIC C H3y4YaCMOU OUCHUILIIMHOHU U
2. | cobecemoBaHue N N MTOATOTOBKH K
pacCuuTaHHOU Ha BbISICHCHUEC o0beMa 3HaHHU, .
IMPOMEIKYTOYHOU aTTCCTALIUN
o0yJaromerocst 1O OIpPENeIeHHOMY pa3/ieny, TeMe,
[0 TUCIMILTAHE (BKIIOYas
npobueme.
BOITPOCHI ITO TEMaM U
pasaeiiaM, CaMOCTOATEIIbHO
W3yYEHHBIM 00YYarOIUMHUCH).
o CPENCTBO IIPOBEPKM YMEHUM IPUMEHSTH IOJIYYEHHBIE o
IINCBbMCHHBIU KOMIUJICKT 3aJaHWU 110
3. 3HAHUS AJIs PELICHHs 3a7a4 ONPENEICHHOTO THIA IO
oInpoc BapUAHTaM
pasJieny WK HECKOJIBKHM pa3eam
Ta6nuna 3
HporpaMMa OlICHUBaHUA KOHTpOJ]preMOﬁ AUCHUITJIMHBI
Ne KoHTposmpyemsie pa3ensl Kox xoHTpOonupyemon HanmenoBanue
/1 (TeMBbI TUCIUTUIHHBI) KOMIIETEHIMH (MJIM €€ YaCTH)|  OIIEHOYHOI'O CPEe/ICTBa
1 2 3 4
BBenenue B ynpanJjieHnue nabopaTopHas padora,
1. POGOTOTEXHMYECCKHMH I1K-6 cobecenoBaHue,
KOMILJIEKCAMH MMUCbMEHHBINA OITPOC
YnpasJenue naboparopHas paboTa,
2. PO0OTOTEXHHYECKUMH T1IK-6 cobeceloBaHue,
KOMILIEKCAMH MUCbMEHHBIN OMPOC
nmabopaTopHas padora,
PoboToTexHu4eckne KOMILJIEKCHI
3. . I1K-6 cobecenoBaHue,
u 1-Wire .
TMHCHbMEHHBINA OITPOC
CereBoii 00MeH MeKay nabopaTopHas pabora,
4, POGOTOTEXHMYECKHMH T1IK-6 cobecenoBanme,
KOMILIEKCAMU MHUCbMEHHBIA 0ITPOC
nmabopaTopHas padora,
PoGoToTexnuueckue KOMILIEKCHI
5. [1K-6 cobecenoBaHue,
U Kaprta namsatu SD .
MMUCHbMEHHBINA OITPOC
PoGoToTexnmueckue KOMILJIEKCHI, Ha60paTOpHa${ pa60Ta,
CBETOAUOAHBbIC MAaTpHUIIbI U
6. /MO pun [1K-6 cobecenoBaHue,
yYupaBJjasgeMbl€ CBE€TOAUOAHbIC o
JHTBI MMUCHbMEHHBINA OITPOC
Padora poboToTexXHHYECKHX nabopaTopHas pabora,
7. KOMILJIEKCOB € BEHIMHIOBLIMH TIK-6 cobeceloBaHme,
annaparamu MHUCbMEHHBIA 0ITPOC




1 2 3 4
Ilepenaya naHHBIX B nabopaTopHas pabora,
8. HH(ppaKpacHoOM U [1K-6 cobecenoBanue,
YJAbTPa3BYKOBOM /INANA30HAX MMCEMEHHBIN OTPOC
naboparopHas padborta
Co3naem podOTOTEXHHYECKHE paTop P ’
9. I1K-6 cobecenoBanue,
KOMILIEKChbI .
UCBbMEHHBIN OIPOC
nabopaTopHas padora
HIaroBbie ABUraTeIHd U patop p ’
10. TIK-6 cobecenoBaHue,
CEepPBONPHBOIBI N
MMCbMEHHBIN OTPOC
nabopaTopHas padora,
PoboToTexHnueckue KOMILIEKChI
11. I1K-6 cobecenoBanue,
¥ Bluetooth N
UCBbMEHHBIN OIPOC
naboparopHas pabora,
PoGoToTexHnueckne KOMILIEKChI
12. TIK-6 cobecenoBaHue,
| paJuoynpaBJieHue N
MUCBMEHHBIN OIPOC
PaGora podoToTexHuyecknx naboparopHas paboTa,
13. | kommiexcoB ¢ USB ycrpoiictBamu [1K-6 co0eceoBaHue,

U IroJIOCOBO€ YIIPABJICHUEC

MACbMEHHBIN OMPOC

Tabania 4

Onucanue noxasareJjei u KPUTEPHUEB OLICHUBAaHUSA KOMHeTeHHHﬁ Io TMCIOMIIJIMHE
«YIIpaBJIeHI/Ie pOﬁOTOTeXHI/l‘IeCKHMI/I KOMIUICKCAMMW» Ha Pa3/iMYHbIX 3Tallax ux
(l)OpMPIpOBaHHSI, OIIMCaHMC IIKAJI ONCHUBAHUA

Kon [lokazarenun ¥ KpUTEpUU OLICHUBAHMSI PE3YJIBTATOB O0YUEHHUS
KOMIIETEH
1017038 WNHpukaTopsl HIDKE IIOPOTOBBIN .
IIOPOTOBOTO IPOJIBUHYTHIN .
3TaIlbl AOCTIDKEHUA ypOBHS YpOBEHb ypOBEHb BBICOKUI YPOBEHb
OCBOCHMS | KOMIIETEHIIUI (YAOBIETBOPUTEIND (oTIHMYHO)
KOMIICTEH (HeYTOBIETBOPH HO) (xopor10)
- TEJIBHO)
[IK-6, |WI-3nk-6 oOyyaromuiics  |oOyvaromuics oOyyaromuiicss |oOydaronuiics
8 cemectp | Pa3zpabarpiBaer |He 3HaeT JEMOHCTPUPYET | AEMOHCTPUPYET |IEMOHCTPUPYET
YIPaBIISAIOUIYIO |3HAYUTEIBHON  |3HAHUS TOJIBKO 3HaHUe 3HaHUe MaTepuala
MpOrpaMMy JUIsl |4acTu OCHOBHOTO Martepuanga no  |Imo
MOOMIIBHBIX IpOrpaMMHOIO  |MaTepHaa o CYLIECTBYIOIIUM |CYIECTBYIOIINM
poOOTH3UpPOBaH |MaTepuana, CYILIECTBYIOIIUM |Cpeaam cpenam
HBIX IJI0XO cpenam IpOrpaMMHUpPOBa |IPOrPaAMMHUPOBaH
KOMIUIEKCOB, & |OPHUEHTHPYETCS B |IPOrPaMMUPOBAH | HUS ust
TaKxe Mmatepuae 1o us pPOOOTH3UPOBAH |POOOTHU3IUPOBAHHBI
OCYILIECTBISIET  |CYIIECTBYIOLIUM |pOOOTHU3UPOBAHHBI | HBIX X KOMILIEKCOB,
IKCIUTyaTalyIo |cpenaam X KOMILJIEKCOB, HO |KOMILIEKCOB, HE |MCUEPIIBIBAIOIIE U
MOOUITBHBIX IIPOrpaMMHUpPOBA |HE 3HAET JeTajel, |IomycKaer MOCJIeI0BATENBHO,
pOOOTU3UPOBAH |HHUSA JIOTTYCKaeT CYIIECTBEHHBIX |Y€TKO U JIOTUYHO
HBIX pPOOOTU3UPOBAHH |HETOYHOCTH, HETOYHOCTEM. W3J1araeT
KOMIUIEKCOB U |BIX KOMIUIEKCOB, |IOMYCKAaeT MarepHa,
YCTPOMCTB. HE 3HaeT HETOYHOCTH B XOpOIIO
NPaKTUKY (bopMynupoBKax, OpUEHTHUPYETCS B
PUMEHEHHS HapyIlIaer MaTepuaie, He
marepuara, JIOTHYECKYIO 3aTPyIHSETCS C
JIOTTyCKaeT MoCJeI0BaTENbHO OTBETOM IpHU
CYILIECTBEHHBIE  |CTb B U3JI0)KEHUU BUJIOM3MEHEHUU
OIHOKH. MPOTPAMMHOI0 3aaHuM.
MarepHaa.
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3. TunoBble KOHTPOJIbLHBIE 3aJaHUS WIN HHbIEe MATEPUAJIbI, HE00X0AUMbIE IS
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHHS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BxoaHOI KOHTPOJIb
BxomgHOW KOHTPOJL MPOBOAUTCA C IEIBI0 TPOBEPKH HCXOMHOTO YPOBHS
MOATOTOBJICHHOCTH OOYYarOIMIETOCS M OIEHKH €r0 COOTBETCTBUS MPEAbIBISIEMBIM
TpeOOBaHUAM IS W3Y4YEHUS AUCIUIUIMHBL. OH MpOBOAWUTCS B (opMe MUCEMEHHOTO
omnpoca 00y4Jaronuxcs.

IlepeyeHs BONpocoB:
Yrto Takoe poOOTOTEXHUYECKIE KOMIUIEKCHI K POOOTHI B IIEJIOM.
HazoBuTe n3BecTHBIE BUBI POOOTOB.
Byl 1aTYMKOB, MX HA3HAYEHUE U IPUHIUI JEUCTBUSA (OTAEIBHO M0 KAXKIOMY BUY).
UYro Takoe mporpaMMHBIA NPOIYKT.
Kaxkune caMple nomnyJsipHbIE IPOrPaMMHBIE ITPOTYKTHI BaM U3BECTHBI.
Kaxue BHJIbI OITEpaliMOHHBIX CUCTEM BBI 3HaeTe. MIX OCHOBHBIE OTJIMYNSI.
Yro Takoe cpena mporpaMMUpPOBaHUS.
Ha3oBuTe n3BecTHBIE BaM CpeIbl TPOrpaMMHUPOBAHMS.
Yro Takoe bit, byte u ux Ha3HaueHwue.
0. Yrto Ttakoe pacmupenue (HaiaoB U KaKue paclIupeHHs Bbl 3HAETE.
1. Peruar. Bunel peryaros. Ilnedo peryara.
12. Mexanunueckas nepenaya. [lepenarounoe oTHOIIIEHIE MEXaHUYECKON TIEpeIayn.
13. Uto TaKkoe dIEKTPUICCKUI TOK.
14. Kakue BUbI 31E€KTPUUECKOr0 TOKA Bbl 3HAETE M YEM OHHM OTIMYAOTCS.
15. Kakue ocHOBHBIE MTapaMeTphl ANEKTPUUECKOTO TOKA BbI 3HAETE.
16. YUto Takoe mpoOBOAHUK?
17. Yo Takoe moayrnpoBOHUK?
18. YUrto Takoe TUAISKTPHUK?

HBO©OoOo~No O~ WNE

3.2. IlucbMeHHBIH onpoc
Temaruka 3agaHUi 17151 TMCBMEHHOTO OMPOCA YCTAHABJIMBAETCS B COOTBETCTBHHU C
paboueit porpaMmmoin JVCHUTITAHBI «YnpaBieHue POOOTOTEXHUYECKUMU
KOMIUIEKCamMu», pabounM y4eOHbIM IDIaHOM Mo HampaBieHuto moarotoBku 09.03.03
[Tpuknagnas uadopmaTHka.
3ajaHre Ha BBINOJHEHUE MUCHBMEHHOTO OINpOCa BBIAACTCS MpernoAaBaTeieM
WHAMBUTYaTBbHO 7SI K&XKJI0T0 00y4Yaroierocs.

IIpumep 3agaHus NMCBLMEHHOI0 ONpoca:
3ananue Nel

1. Bunsr mukpoxoHTposuiepoB Arduino?

2. Kak ynpaBiisieTcst CBETOINO THAS JICHTa?
3. Uro Takoe BeHIUHT?

4. Tpebosanus x ycrpoiictBam HID.



3.3. Co0OecenoBanue
ColecenmoBanue MPeACTaBISICT COOOM CPEJACTBO KOHTPOJIS, OPraHM30BAaHHOE KaK
crenuaibHas Oecema MperogaBaTeNsi ¢ OOydYaloIMMMCS Ha TEMBI, CBS3aHHBIC C
U3y4acMOW JHCHMIUIMHONH, W pacCYMTaHHOC Ha BBIACHCHHE OObeMa 3HAHHWH,
00y4JaroIIerocs 1o onpeaeICHHOMY pa3jiey, TeMe WiIu IpooieMe.

Ilepeyensb Tem 1u1s codeceOBaAHUS:
BBenenue B ynpasieHne poO0TOTEXHUYECKUMHI KOMILIEKCAMHU.
VYnpasieHue poOOTOTEXHUYECKUMU KOMITJIEKCAMH.
PobotoTexundeckue xomriekcs u 1-Wire.
CeteBoii 00MEH MEXTy pOOOTOTEXHUYECKUMHU KOMITJICKCAMH.
PoboToTexHnueckne KOMIUIEKCH U KapTa mamsitu SD.
PoboToTexHnueckne KOMIUIEKCHI, CBETOAMOIHBIE MAaTpUIl U  YIPABIISEMbIE
CBETOJIMOJIHBIE JICHTBHI.
/. Pabota poOOTOTEXHMUYECKUX KOMIUIEKCOB C BEHJMHIOBBIMU allapaTaMHu.
8. llepenaua naHHBIX B UH(PPAKPACHOM U YIbTPa3BYKOBOM JHAla30HaX.
9. Coszmaem poOOTOTEXHUYECKHE KOMILICKCHI.
10. IlIaroBeie ABUTATEIN U CEPBOIIPUBOIBI.
11. PoboTorexnnueckue komiuiekcol U Bluetooth.
12. PoGoToTeXHUYECKIE KOMILIEKCHI M PaInOyIIpaBJICHHE.
13. PaGota pobGoToTexHuM4ecknx KomIuiekcoB ¢ USB ycTpolicTBaMH M TOJOCOBOE
YIpaBJICHHE.

ok wdE

3.4. JlabopaTtopHasi padoTa
JlaGopatopHas pabota — 3TO OCOOBIM BHUA HMHAMBUIAYAIbHBIX PabOT, B XOJI€

KOTOPBIX y4Yallluecs HCIOJIb3YIOT TEOPETHYECKHE 3HaHMsI Ha IMpaKTUKE, MPUMEHSIOT
Pa3TUYHBIA MHCTPYMEHTAPUN U TPUOETAIOT K IOMOIIM TEXHUYECKUX CPEJICTB.

JlaGoparopHasi paboTa BBINOJHAETCS B TEUEHHE OJHOTO 3aHATHUA M YCIOBHO
JCNUTCS HAa TPU 4YaCTU: H3yYEeHUE TEOPUHM U TIOPSAJKA BBIMOJTHEHUS pPalOTHI,
MPAKTHUYECKOE BBITMIOJTHEHNE U OTYET Mo padoTe.

JlaGopaTopHble  3aHATUS  NpPEIyCMAaTpUBAIOT  KpPaTKMW  YCTHBIM  OMNpOC
oOydaromuxcss B Haudaje 3aHATHA A1 BBISICHEHHS WX TOJTOTOBJICHHOCTH, BBIIAUY
3a/laHusl, 03HAKOMIIEHHE C OOIIeld METOAMKOM BBIMOJHEHUS J1abopaTOpHOM padOTHI U
MIPOBEPKY PE3yNIbTATOB.

Tematuka 1abopaTOpHBIX paOOT yCTaHABIMBAETCSA B COOTBETCTBHHM C pabouei
POrPaMMOl TUCITUTUIAHBI.

Ilepeyenn Tem J1a0OPATOPHBIX PadoT:

BBenenue B ynpaBieHrne poOOTOTEXHUICCKUMU KOMILICKCAMH.
VYmpaBieHue poOOTOTEXHUYECKUMHU KOMITJICKCAMH.
PoboToTexuudueckue komriekcsl U 1-Wire.

CeteBoii 00MEH MEXTy pOOOTOTEXHUUYECKUMHU KOMITJIEKCAMH.
PoGoToTexHnueckne KOMIUIEKCH B KapTa nmaMsita SD.
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6. PoOoTOTeXHHWYECKHME KOMILJIEKCHI, CBETOIMOMHBIE MATPHUIBI W YIpaBJsieMble
CBETOJIMOJIHBIC JICHTHI.

7. Pabota poOOTOTEXHHUYECKUX KOMIUIEKCOB C BEHJIWHIOBBIMU amapaTamMH.

8. llepenmaua naHHBIX B MH(PpAKPACHOM U YIBTPa3BYKOBOM JHAITa30HAX.

9. Coszmaem poOOTOTEXHHUECKHUE KOMIUICKCHI.

10. IlIaroBsie ABUTATEIN U CEPBOIIPUBOIBI.

11. Po6oTorexnnueckue komruiekcsl 1 Bluetooth.

12. Po60TOTEXHUYECKHIE KOMIUICKCHI U PAJAHOYIIPABICHHUE.

13. PaGoTta pobGoToTexHuuecknx komiuiekcoB ¢ USB ycTpolicTBaMu M TOJOCOBOE
yIpaBlcHUE.

JlaGopatopHbie pabOThI BHITOTHSIIOTCS B COOTBETCTBHUH C:
VYnpasieHue poOOTOTEXHUYECKUMH KOMIUIEKCAaMHU. MeToau4ecKrue yKa3aHus 10
BBITMIOJTHEHUIO J1a00paTOPHBIX paboOT g OO0yYaroIMXCs HaIpaBJICHUS IOATOTOBKU

09.03.03 Ilpuxnannas wunpopmaruka / Coct.: ILLA. Topobymun // ®I'BOY BO
Basunosckuii yausepcuret. — Capatos, 2024. — 122 c.

3.5. Py0exHblil KOHTPOJIb
Bomnpocs! py0esxknoro konrpoJisa Nel.

Bonpocwi, paccmampusaemvie na ayoumopHvix 3aHAMUsAX
Bunabl MukpokoHTposuiepoB Arduino?
uaner gug Arduino?
Yro Takoe ckeTd?
Yro Takoe OubanoTeka?
Yro takoe Arduino IDE?
UYrto Takoe 1mudpoBbIe BEIBOIHI?
YTo Takoe aHAJIOrOBBIE BHIBOKI?
Oyukiuu setup( ) u loop( ).
OYHKIMHU YCIIOBHS U CPaBHCHHS.
0. Yro takoe 1-Wire?
1. [Ipumenenue 1-Wire B 4eTbIpeX OCHOBHBIX C(hepax-MpUIoKEeHUSIX.
12. OcoOEeHHOCTh CETEBOTO CTaHAAPTA.
13. OcHoBHas apxutektypa cereit 1-Wire.
14. TIpumenenue 1-Wire.
15. Yro Ttakoe Arduino Ethernet shield?
16. CoBmectnMmocTb Arduino Ethernet shield.
17. CBetomuonn! Arduino Ethernet shield.
18. Uto Ttakoe kapta namsta SD?
19. Yto Takoe bubimoreka SD?
20. Yto Takoe cBeToanoa?
21. M3 yero cocTOMT CBETOIHOI.
22. VI3 uero U3rotraBiIMBalOT CBETOAUOIbI?
23. Uto takoe RGB-cBeToamon?
24. Yto Takoe CBETOAMOAHAsI MaTpuLia?

HBRO©oOo~NOo AWM E



25.

CoNoaRLDE

CoNoaRrWDE

Kaxk ynpaBiath cBETOAMOHOM MaTpUIIeii?

Bonpocwt ona camocmosamenvHo2o uzyuenus
Urto takoe 3arpy3uuk (bootloader) Arduino?
Kakoii cuntakcuc npumensiercs B Arduino IDE?
Kakue MaTeMaTtnueckue U TPUrOHOMETpUUECKUE (PYHKIIUU BbI 3HaeTe?
Kakue QpyHkmnu reHepaTopoB ciydyailHbIX 3HAUCHU BbI 3HaeTe?
Oyukmwms begin().
Oyukmus requestFrom( ).
Oyukmms beginTransmission( ).
dyukmus endTransmission( ).
Oyukmms write( ).

. ©ynkmus Ethernet.begin().

. ©ynkuus IPAddress( ).

. ©ynukius ethernetServer( ).

. ©ynukus EthernetClient().

. ©ynukmus mkdir().

. ©ynukuus rmdir( ).

. Oynukims open( ).

. @yHkus remove( ).

. @ynkmus available().

. @ynkmus close( ).

. @ynukmwus isDirectory( ).

. ©ynkmus openNextFile( ).

. @ynkmus rewindDirectory().

. Uto Takoe cBetomuoaHas jeHra RGB?
. Kak ynpasnsercst ceeroanoiHas ieHTa?

Bonpocsl pyoe:kHOro KOHTPOJisi Ne 2

Bonpocul, paccmampusaemvlie Ha ayOumopHbix 3aHAMUX
Uto Takoe BEeHIUHT?
YTo Takoe KyImopo- 1 MOHETOITPUEMHHKH ?
UYTo Takoe ynpTpa3ByKOBOW JajgbHOMEP?
[Tpunuun pa®oThl yIbTPa3ByKOBOTO AAIbHOMEPA.
UYro Takoe MOAYJISALMS CUTHANA U KOAUPOBaHUE?
UYro Takoe apaiiBep ABUraTens’?
Onumure mukpocxemy L293D u kak oHa yIrpaBisieT SJIEKTPOMOTOPaAMHU.
YTo Takoe maroBblie JBUTaATENIN?
JIOCTOMHCTBA ¥ HEAOCTATKY IIArOBBIX JBUTATENEH.

. Uro takoe Bluetooth?

. Monyne Bluetooth HC-05.

. Uto Takoe paauoymnpasBieHue?

. Kaknmu ObIBaIoT mepeaaTunku paguoyrpaBicHus?

. Haubonee monynspHbie packiiagku PyHKITUN MO HKONCTHKAM.
. [Ipunuun hopmMupoBaHus paguocurHaia.

9
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. Kakoit curnan umeer 00JbI1YI0 MOMEXO03alUIIEHHOCTD?
. [IIupOTHO-UMITYJIbCHASI MOIYJISILIMSL.

. YCTaHOBKA CBSI3M IPUEMHHUKA C IEPEAATUYUKOM.

. Uro Takoe nocnenoBatenbHblii nuHTEpdeiic USB?

. Cranmapt USB.

. Uro Takoe USB Host Shield 2.0?

NN PP
= O © 00~

Bonpocul 0na camocmosamenvno2o uzyuenus
Hacrpoiika kyntoponpuemnnka [CT cepun V7.
[Hoaxmouenue kyntoponpuemunka [CT cepun V7.
Tpe6osanus k UK TTJ1Y.
Kaxkue cymecTByroT BUABI MOAYJISILIUU?
Xapaxkrepuctuku Mukpocxemsl L293D.
Oyukuus Stepper( ).
Oyukuus setSpeed(rpm).
dyukuus step(steps).
bubnuoteka AccelStepper.
0. Kak ocymiecTisieTcss mporpaMMHUpOBaHUE POOOTU3UPOBAHHON CUCTEMBI C MOTYJIEM
Bluetooth?
11. dynkmus pulseln().
12. Xapakrepuctuku paauomoyiss NRF24L01.
13. YUro Takoe HID-ycTpoiicta?
14. Tunsr HID-ycTpoiicTs.
15. TpeboBanus k ycrporictam HID.

HOo~NOoOGR~WNE

3.6. IlpomexyTouHasi aTTecTalUsA
[To pucturummae «YmpapieHue poOOTOTEXHUYECKUMH KOMIUIEKCAMU» B
COOTBETCTBMM ¢ YyueOHbIM IutaHoM 10 crnenuanbHoctd  09.03.03  Ilpuknamnas
uH(popMaTHKa, TPETYCMOTPEHA MPOMEKYTOUHAS ATTECTALIUS B BUC 3a4eTa.
[lenapto mpoBeACHHS MPOMEKYTOYHOW aTTECTAllMd B BHJIE 3adeTa SBISETCA
OLICHKa KayecTBa OCBOEHHUS OOy4YaOMIMMHCS O0bemMa y4eOHOM NHUCUMIUIMHBI IOCIHE
3aBEPIICHUS €€ U3YyUEHUS U TTOJTYICHHUS COOTBETCTBYIOIINX HABBIKOB.

Bonpocsl BLIX0THOT0 KOHTPOJIsI
Bunbl MukpokoHTposuiepoB Arduino?
unaer gug Arduino?
Yto Takoe ckeTd?
Yro Takoe OnOIMOTEKA?
Yro takoe Arduino IDE?
Yo Takoe 1udpoBbIe BEIBOIHI?
Yto Takoe aHAJIOrOBBIE BHIBOKI?
Oyukiuu setup( ) u loop( ).
. OYHKIUU YCIOBUS 1 CPABHECHHSI.
10 Yro Takoe 1-Wire?
11.TTpumenenue 1-Wire B 4eThIpeX OCHOBHBIX cepax-MpUIIOKEHHUSX.
12.0co0eHHOCTh CETEBOI0 CTaHAapTA.

CoNoOaRrWLDE
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13.0OcHoBHas apxutekTypa ceteit 1-Wire,
14.TTpumenenue 1-Wire.

15.Yto0 Takoe Arduino Ethernet shield?
16.CoBmectumocts Arduino Ethernet shield.
17.Cseromuonsl Arduino Ethernet shield.

18.4Yto Takoe kapta namstu SD?

19.Yt1o Takoe bubiamoreka SD?

20.Yto Takoe cBeToanon?

21.13 9ero coCTOUT CBETOIUO.

22 .13 4ero u3roTaBIMBalOT CBETOIUOIBI?

23.Yto takoe RGB-cBeroanon?

24.Yt0 Takoe CBETOAMOHAS MaTpHIla?

25.Kak ynpaBiaTh CBETOAUOAHON MaTpUIeii?
26.Yto Takoe 3arpy3uuk (bootloader) Arduino?

27 .Kaxoit cunTakcuc npumensiercs B Arduino IDE?
28.Kakue MaremMaTuueckue U TpUroHoMeTpuieckue GyHKIUN Bbl 3HaeTe?
29.Kakue hyHKIMM reHepaTopoB CIIy4YailHbIX 3HaYE€HUHN BbI 3HaeTe?
30.Dynukius begin().

31.®dynukius requestFrom().

32.®yukius beginTransmission( ).

33.®yukius endTransmission( ).

34.Oynukrms write( ).

35.dyukius Ethernet.begin().

36.Dynkrus IPAddress( ).

37.®yukius ethernetServer( ).

38.®ynukius EthernetClient().

39.dynuxums mkdir().

40.®yuxrus rmdir().

41.Dyukius open( ).

42.Dyuxims remove( ).

43.dyuxius available().

44 . dyuxius close( ).

45.dyukius isDirectory( ).

46.dyukius openNextFile().

47 . dyukus rewindDirectory( ).

48.Yto takoe ceeroanoanas gseara RGB?

49.Kak ynpaBisieTcsi CBeTOAUOIHAS JICHTa?

50.YTo Takoe BeHUHT?

51.YT0 Takoe KyIiopo- ¥ MOHETOPUEMHUKN?
52.Yt0 TaKkoe ynpTpa3ByKOBOW JaibHOMED?
53.IIpuninumn paboThl yIbTPa3BYKOBOTO JalbHOMEpA.
54.Yt0 Takoe MOAYJSALMS CUTHAJIA U KOJUPOBaHUE?
55.Yto0 Takoe apaiiBep aBUraTens?

56.0Onwummute Mmukpocxemy L293D u kak oHa ynpaBisieT 3JIEKTPOMOTOPaMH.
57.YT0 Takoe MaroBbl€ IBUTATEIH?
58./locTonMHCTBA M HETOCTATKU IIATOBLIX JBUTATEIICH.
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59.Uto Takoe Bluetooth?

60.Monayns Bluetooth HC-05.

61.YTo Takoe paauoyrpaBieHUE?

62.KakuMu ObIBaIOT IepeAaTYMKU PaTAOyIPaBICHUS?

63.Haubosee momnynspHbie packiaagku PyHKIIHUM 1O JHKOMCTHKAM.

64.TIpunaiun popMupoBaHus paMOCUTHAIA.

65.Kakoii curnan umeet OOJBIIYI0 TOMEXO03aIIUIIEHHOCTD?

66. HIupoTHO-UMITyTECHAS MOTYJISLIUS.

67.YcTaHOBKa CBSI3U MPUEMHHUKA C TIEPEIaTINKOM.

68.Uto Takoe nmocienoBaTenbHbIN nHTEpheric USB?

69.Crangapt USB.

70.Yto takoe USB Host Shield 2.0?

71.Hacrpoiika kyntoponpuemnauka [CT cepun V7.

72 .Ilogxmouenue kymoponpuemauka ICT cepuu V7.

73.TpeboBanus k UK TIJTY.

74.Kakue cymecTByIOT BUIbI MOAYISIIAN?

75.XapakTepucTuk MUKpocxeMbl L.293D.

76.Dyukius Stepper().

77.Oyukius setSpeed(rpm).

78.Dynukmwms step(steps).

79.bubmoTexa AccelStepper.

80.Kak ocymiecTBisieTcst MporpaMMHUpPOBaHHE POOOTU3UPOBAHHONW CHCTEMBI C MOAYJIEM
Bluetooth?

81.dynukrus pulseln().

82.Xapaxrepuctuku pagnomoayias NRF24L01.

83.Uto takoe HID-yctpoiicTBa?

84.Tunst HID-ycTpoiicTs.

85.TpeboBanus k yctporicteam HID.

4, MeToauyeckue MaTepuaJibl, ONpeae/souiue npoueIypbl OeHUBaHUS
3HAHNH, YMEHHUI1, HABBIKOB U (WJIH) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YHOIIHNX
JTanbl (POPMUPOBAHUSA KOMIIETEHIMH

4.1. Tlpouenypsl OleHUBAHMS 3HAHUI, YMEHHM i, HABHIKOB
U (MJIK) ONBbITA JeATEJIbHOCTH

Kontpons pe3ynbraroB oOydeHHS OOy4yalomUXCs, DJTAalOB W yPOBHSA
(dbopMHUpOBaHUS KOMIIETCHIIUNA TIO JUCIMIUINHE «YTPaBICHUE POOOTOTEXHHUUYECKUMU
KOMITJIEKCAMI» OCYIIIECTBIICTCS Yepe3 MPOBEICHUE BXOIHOTO, TEKYIIETO, PyOeKHBIX,
BBIXO/IHOTO KOHTPOJIEH 1 KOHTPOJISI CAMOCTOSITENTHON Pa0bOThI.

@dopMbI BXOJHOTO, TEKYIIET0, PyOSKHBIX W BBIXOJHOTO KOHTPOJEH, a TaK ke
KOHTPOJIbHBIE 3aJaHUs JIJISl BBIXOJHOTO KOHTPOJIS pa3padarbiBatoTcs Kadeapoi uCXoas
13 cienu(puKy TUCIMIUIMHBL, U YTBEPXKIAIOTCS Ha 3aceaHuu KadeIphl.

4.2. Kpurepuu oueHKH 3HAHUI, YMeHMIi, HABHIKOB U (MJIH) ONbITA
NAeAITeJIbHOCTH, XapaKTePHU3YIOLIHUX 3TANbI ()OPMHUPOBAHUS KOMIICTEHIIUI B
npouecce 0CBOCHUs 00pa3oBaTe1bHOM IPOrPaMMbI
12



Omnucanue MKaJbl OLIEHUBAHUS JOCTHI)KEHHUS KOMIIETEHIIMHM II0 AUCLMILIMHE
IIPUBEJICHO B TabuIIe 5.

Ta0muna 5

YpoBeHb
OCBOEHUS
KOMIICTCHIINU

OTtmeTka (IpoMeXyToUHas
aTTeCTaIus)

Onucanue

8bICOKUIL

«3a4YTCHO»

«3a4TEHO
(oTIMYHO)»

OOyuarommiicst OOHap YU BCECTOpPOHHEE,
CHUCTEMAaTHUYECKOe M TIyOOKOEe 3HAHUE Yy4eOHOro
MaTtepuaia, yMEeT CBOOOIHO BBINIOJIHATD 3aJaHMUs,
NPEIYyCMOTPEHHBIE MPOTPaMMOIi, YCBOWJI OCHOBHYIO
JUTEPATypy U 3HAKOM C JIOTIOJIHUTEIILHOU JIUTEPATYPOH,
pEeKOMEHJI0BaHHOM  mporpamMmor. Kak  mpasuio,
0o0yyJarouuiics MposiBIsET TBOPUYECKHUE CIIOCOOHOCTU B
MOHUMAaHWH, U3JI0)KEHUH U UCIIOJIb30BaHUH MaTepralia

oazoenlit

«3avYTCHO»

«324TEHO
(xopor1o)»

OOyuarouiics oOHapy>KWJI IHOJIHOE 3HAHUE Y4eOHOro
MaTepHala, YCIEHIHO BBITIOIHIET MPEAyCMOTPEHHBIE B
nporpamMMme 3aJaHus, YCBOWI OCHOBHYIO JIUTEpaTypy,
PEKOMEHIOBAaHHYIO B IIPOTPaMMe

nopozoeulii

«3a4YTCHO»

«3aUTCHO
(ymoBneTBOp
HUTEJILHO)»

OOyuarouuiics  OOHapy W  3HaHMS ~ OCHOBHOI'O
y4eOHOro Marepuaia B 00beMe, HEOOXOIUMOM JIJisi
JnanpHeimeil yueObl M npezacrosimedl paboTel 1O
npodeccum, CIIpaBJIseTCS c BBIITOJIHEHUEM
HPAaKTUYECKUX 3aJJaHuH, HPEIyCMOTPEHHBIX
IIPOrpaMMoOM, 3HAaKOM C OCHOBHOM JIMTEPATYpPOH,
PEKOMEH/1I0BaHHOM IporpamMMmoit, JIOIYCTUI
MOrpCIIHOCTHU B OTBCTC Ha OK3aMCHEC nu npu
BBINOJIHEHUH SK3aMEHAllMOHHBIX 3aJlaHui, HO 00JanaeT
H€O6XOI[I/IMBIMI/I SHAaHUAMU [JI1 HUX YCTPAHCHUA II0Q
PYKOBOJICTBOM IpEeNoaBaTest

«HC
3a4TCHO»

«HE 324TEHO
(ue
YIIOBIIETBOPHTE
JIBHO)»

OOyuaromumiicss 0OHapyXw MpoOenbl B 3HAHUAX
OCHOBHOT'O y4eOHOTo MmarepHaa, JIOTTYCTHUIT
MPUHIMITHAIIBHBIC OIINOKH B BBIITOJIHEHUHN
IPEIyCMOTPEHHBIX porpamMMoit MPAaKTUYECKUX
3aI[aHI/II\/JI, HC MOXCET HPOAOJIKUTH 06y‘l€HI/I€ 501041
IOPUCTYNUTh K NPO(ECCHOHANBHON NEATETbHOCTH I10
OKOHYAaHUU  O0pa3oBaTelNbHOW  opraHuzanuu  0e3
JIOTIOJTHUTEIIbHBIX 3aHATHH

4.2.1. Kputepuu olleHKH YCTHOTO OTBETA NP MPOMEKYTOUHOM aTTeCcTAllUM
[Ipu oTBeTE HA BONPOC 00YUAOIIUKCS TEMOHCTPUPYET:

3JHAHUA:

mMarepuajia AUCHUILIMHBI; IIPAKTHYCCKHUX AaCIICKTOB IIPUMCHCHUA

paccMaTpUBaEMOro Marepualia; METOJ0B NPOCLHUPOBaHUS MaTepuala Ha pEeIICHHE
KOHKPETHOM 3a/1a4u;

YMEHHUS: aHAIM3UPOBATh M MPUMEHATH TMOJYyYCHHYI0 HHGOPMAIHIO; MPUHATUS
MpOo(ECCHOHANIBHBIX PEIIeHU B 007acTH POOOTOTEXHUKU, OPUCHTUPOBAHUS B
Marepualie pacCMaTpUBAEMOM TEMATHKU MPU BUJIOM3MEHECHHUH 33]1aHNS;

BJajiecHHEe HABBLIKAMHU: pPa0OThl ¢ HOPMATHBHOW, TEXHUYECKOW WU TPOEKTHOU
JOKyMEHTaIMel; mpodecCuOHaIbHOTO PEeNIeHUsT MOCTABJICHHBIX 3a7ad, CBSI3aHHBIX C
MPOrpaMMHUPOBAHUEM MUKPOKOHTPOJLIIEPOB.
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Kpurtepuu onieHKH

OTJIMYHO

00ydJarouuics 1eMOHCTPHUPYET:

— 3HAaHWC MaTcpHalla AUCHUIUIMHBI; IMPAKTHYCCKUX ACICKTOB NPHUMCHCHUSA pacCMaTpuBacMoOro
MaTepualia; METOJOB MpPOCIHPOBAHUS MaTepualia Ha peIIeHWe KOHKPETHOW 3ajaud,
WCYEPIIBIBAIOIIE M TIOCJIEJOBATEIIEHO, YETKO W JIOTUYHO U3JaracT Marepuaj, XOpOIIo
OPHUCHTHPYCTCA B MAaTCPpHAJIC, HC 3aTPYAHACTCA C OTBETOM IIPU BUAOU3ZMCHCHUU 3aI[aHHﬁ;

- YMCHHE  aHAJIM3UPOBaTh W  NPUMEHSTh  IOJYYCHHYIO  HMH()OpPMAIUIO;  TPUHATHS
npoeCCUOHATIBHBIX PpEIIeHUl B 0071acTH POOOTOTEXHUKH; OPUEHTHPOBAHHS B MarepHale
paCCManHBaeMOﬁ TCMATUKU IPpHU BUJOU3MCHCHUH 3aJaHUA;

- YCIEUIHOE M CHCTEMHOE BJIAJICHHE HAaBBIKAMU DPAa0OThI C HOPMATHUBHOW, TEXHUYECKOW W
MIPOEKTHOM JOKyMEHTAIueH; mpodecCHOHAILHOTO PEIISHUs MOCTABICHHBIX 3a/1a4, CBSI3aHHBIX
C MMPOrPaMMHPOBAHNEM MHKPOKOHTPOJIJICPOB.

X0pOoIIIo

00yYaromuncs: IEMOHCTPUPYET:

- 3HaHUWE MaTepHalia, He JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIEIITHOE, HO COZIEPKAIle OTACIBHBIC MTPOOEITbl, YMCHUE aHATM3UPOBATH U IIPUMEHSTh
MOTYYEHHYIO UH(OPMAIHIO; IPUHATHS TIPO(ECCHOHATIBPHBIX PEIICHHA B 00JIaCTH POOOTOTEXHUKHY;
OPHEHTHPOBAHMS B MaTepHAJIC PACCMATPUBAEMOIN TEMATUKH ITPU BUION3MEHCHUH 33 JaHNS;

- B ILEJOM YCICUIHOE, HO COJEpiKalllee OTACIbHBIE MPOOEIbl WM COMPOBOXKIAFOIIEECS
OTJICIBHBIMU OIMMOKAMHU BIIAJICHHEC HAaBBIKAMH pPa0OTBHI C HOPMATUBHOHM, TEXHUYCCKOW W
MPOEKTHON JJOKYMEHTAIUEH; IPOPECCHOHAIBHOTO PEIICHHUS TOCTABJICHHBIX 3a]1a4, CBS3aHHBIX
C MPOrPaMMHPOBAHUEM MHKPOKOHTPOJIJICPOB.

YI0BJIETBOPHTEIHHO

00ydJarouuics 1eMOHCTPUPYET:

- 3HaHUA TOJBKO OCHOBHOTO MaTepualla, HO HE 3HAeT JeTalel, AOIYCKaeT HETOYHOCTH,
JIONYCKAaeT HETOYHOCTH B (HDOPMYJIUPOBKAX, HAPYIIAET JOIMYECKYIO IOCIIEJOBATEIbHOCTh B
W3JI0KEHUU IIPOrPAMMHOI0 MaTepHaa;

- B LEJOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHME AHAJIU3UPOBAThb U IPUMEHATH IOIYYECHHYIO
nHPOPMALINIO; TPUHATHS NPOPECCHOHATBHBIX pPEHICHHH B 00JacTH  pOOOTOTEXHUKH;
OpPUEHTUPOBAHUS B MaTepualle pacCMaTpUBAaEMON TEMATUKU IIPU BUJOU3MEHEHHUH 3aJaHUS;

- B ILEJIOM YCHEIIHOE, HO HE CHUCTEMHOE BJIAJICHHE HaBbIKAaMHM pPa0OThl C HOPMATHUBHOM,
TEXHUYECKOH W TMPOEKTHOH JOKYMEHTAaIMeH; Mpo(ecCHOHATBHOTO PEUICHUS ITOCTABICHHBIX
3a/1a4, CBA3aHHBIX C IPOrPAMMHUPOBAHUEM MUKPOKOHTPOJUIEPOB.

HEY/I0BJIETBOPHUTEILHO

oOyuaronuics:

- HE 3HACT 3HAYHUTEIHLHOW YaCcTH MPOTPAMMHOTO MaTepHaa, II0X0 OPUCHTUPYETCS B MaTepHale
JMCHIUTUIAHBL, IPAKTUYECKUX aCTMeKTax MPUMEHEHHS pacCMaTPUBAEMOTO MaTepHaia; MeToIax
MPOCIMPOBAHUS MaTephajga Ha pelIeHHEe KOHKPETHOW 3aJladd, JOIMYCKAeT CYIIEeCTBEHHBIC
OIUOKHU;

- HE YyMEeT aHaIM3HpPOBAaTh W MPUMCHATh IMOJYYCHHYI0 HWHGOPMAIMIO, TPUHUMATHS
npodeccnoHaIbHBIC pelieHusT B 0071acTH pOOOTOTEXHHUKH; OPUCHTHPOBATHCS B MaTepuaie
paccMaTpuBaeMON TEMATHKU TPH BUIAOM3MEHCHHUU 3a/laHusl, JONYCKaeT CYIICCTBEHHBIC
OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPYIHEHHSIMH BBIMOJHSAET CAaMOCTOSATEIBbHYIO padoTy,
OOJIBITMHCTBO 3aIaHUM, TIPEAYCMOTPEHHBIX MPOTPAMMON JTUCIIUIUINHBI, HE BBITOJIHEHO;

- oOydaromuiics He BJIJiceT HAaBBIKAMU PAa0OThI ¢ HOPMATHBHOM, TEXHUYECKOH M MPOEKTHOU
JOKYMEHTAIeH; MPOPECCHOHATBHOTO pEIMICHUS TIOCTaBJICHHBIX 3aJ1ad, CBS3aHHBIX C
MIPOrPaMMHPOBAHHEM MHKPOKOHTPOJUIEPOB, JIOMYCKAET CYIICCTBEHHBIE OMUOKHU, ¢ OOJIBITUMHI
3aTPY/JIHCHUSIMH BBITIOJHICT CaMOCTOSTEIbHYIO Pa0bOTy, OOJBIIMHCTBO MPEIyCMOTPEHHBIX
IPOrpaMMOiil TUCIMITIMHBI HE BBIITOJHEHO.
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4.2.2. Kputepuu olleHKM NMCbMEHHOI0 0Mpoca
[Tpu BIMOTHEHUY 3a/IaHUS TUCEMEHHOTO OITPOCa OOYJAIOIIUICS IEMOHCTPUPYET:
3HAHUSI: MaTepuaja JUCIUIUIMHBL, TPAKTHYECKUX aCIeKTOB MPUMECHECHUS

pacCMaTpuBacMoOro marcpuaiaa; MCETOAOB IIPOCHUPOBAHHA MATCpHAJIa HAa PCHICHUC
KOHerTHOﬁ 3aJa4u,

YMEHHS: aHAIM3UPOBATh U MPUMEHATH MOJYYECHHYI0 HUHGOPMALMIO; MPUHATUS

npo(ecCHOHANBHBIX pEIIeHHH B 007acTh pOOOTOTEXHUKH; OpPHUEHTUPOBAHUS B
MaTepralie pacCCMaTPUBAEMOM TEMATHUKH ITPU BUJIOM3MEHECHNUU 3a1aHNs;

BJAJIcHHe HABBIKAMM: padOThl C HOPMATUBHOW, TEXHWYECKOM M IMPOEKTHOU

I[OKyMeHTaLlﬂeﬁ; YHpaBJICHUA pO6OTOTeXHI/I‘-ICCKI/IMI/I KOMIIIICKCaMU.

KpnTeplm OLHCHKH BBINMOJHCHUSA 3aJaHUA TIMCbMCHHOI'0 OITpocCa

OT1au4HO

o0ydJaromuiics AeMOHCTPUPYET:

- 3HaHWE MaTepuala JHUCLUUIUIMHBL, MPAKTHYECKUX AaCHEKTOB IPHMEHEHHs pPacCMaTpHBAEMOIO
MaTepuana; METOJO0B IIPOCHUPOBAaHUs MaTepHalla Ha PelIeHe KOHKPETHOH 3a1a4H;

- YMEHHE aHaJM3HPOBaTh M TPUMCEHATh MOIYYECHHYIO WH(POPMALUIO; MPUHATHA NPO(ECCHOHATBHBIX
pewieHuii B 06JacTH pOOOTOTEXHHUKH; OPUEHTHPOBAHUS B MaTepuaie paccCMaTpUBAEMOM TEMaTHKU NIPH
BHUJION3MECHEHUH 3a1aHNAS;

- YCIENIHOE M CHUCTEMHOE BJaJIcHHE HaBBIKAMH PAOOTHI C HOPMATHBHOM, TEXHWYECKOW M MPOEKTHOU
JOKYMEHTalMel; yIpaBiIeHus] pOOOTOTEXHUYECKUMH KOMIIJIEKCAMHU.

Xopomuo

00yJarouiicss IEMOHCTPUPYET:

- 3HaHWE Marepuajla JUCLUIUIMHBI;, IIPAKTUYECKUX AaCIIEKTOB IIPUMEHEHUS pPaccMaTpHUBAEMOIO
MaTepuana; METOIOB IIPOCLUPOBAaHUSA MaTepHalla Ha PELICHUE KOHKPETHOM 3alayd, HE JOIYyCKAeT
CYIIECTBEHHBIX HETOYHOCTEW;

- B LIEJIOM YCIIELIHOE, HO CoJep)Kallee OTACIbHbIE NMPOOETbl yMEHHE aHAIU3UpPOBAaTh M NPHUMEHSTH
MOJYYEeHHYI0 HH(POPMALUIO; MPHUHATHA NPO(ECCHOHATIBHBIX PEUICHUH B 00JacTH POOOTOTEXHUKU;
OpUEHTHPOBAHMS B MaTEpUaJIe PACCMaTPUBAEMOM TEMaTUKH MPU BUIOM3MEHEHUH 3aJaHMS;

- B LEJOM YCHEIIHOE, HO COAEprKallee OTIENIbHBIE MPOOEbl MM CONPOBOXKIAIOIIEECS OTACIbHBIMU
omunOKaMU BIIaJIcHUE HaBBIKAMH pabOThl C HOPMATHBHOM, TEXHUYECKOW U MPOEKTHOM TIOKYMEHTAIHEH;
yHpaBJeHHust pOOOTOTEXHUUYECKUMHU KOMILIEKCAMHU.

YaoBiaeTBopuTEIHLHO

00yJaronuiicst IEMOHCTPUPYET:

- 3HaHUA TOJIbKO OCHOBHOTO MaTepHuaia JUCUUIUIMHBI; OCHOBHBIX MPAKTUYECKUX ACIEKTOB MPUMEHEHHUS
paccMaTpuBaeMOro Marepuana; OCHOBHBIX METOJOB MPOCLUMPOBAHUS Marepualia Ha pEIICHUe
KOHKPETHOM 3ajilayd, TaK k¢ OOydalolWiics He 3HaeT JCTajlei, JOMyCKaeT HETOYHOCTH B
(hOpMyITUPOBKax, HapylIaeT JIOTHYECKYI0 IOCIEN0BATEIbHOCTh B M3JI0KEHUW TMPOTPAMMHOTO
Marepuaa;

- B 1EJOM YCIEIIHOE, HO HE CHUCTEeMHOE€ YMEHHE aHaJIU3UpOBATh W MPUMEHATH IOJIYYEHHYIO
WHGOPMAITUIO; IPUHATUS TPO(PECCHOHATBHBIX PENIeHUH B 00acTH pOOOTOTEXHUKH; OPUEHTHPOBAHHS
B MaTepuajie paccMaTpUBAEeMOW TEMATUKU MPU BUJOU3IMEHEHUU 3aJaHUs;

- B IICJIOM YCIICIIIHOE, HO HE CHCTEMHOE BJIaJICHUE HaBbIKAMH PabOThl C HOPMATHBHOMN, TEXHHUUECKON U
MTPOEKTHOM JJOKYMEHTAIUEH; YITpaBIeHUs] pOOOTOTEXHUYECKIMH KOMIUIEKCAMU.

HeynoBieTrBopuTeIbHO

o0yJarouifcs:

- HE 3HAeT 3HAYUTENBHOM YacTH MaTepuasla JUCLUIUIMHBL;, IPAKTUYECKUX AaCIEKTOB IPUMEHEHUs
paccMaTpuBacMOro MaTepualla; METOJAO0B IPOECUUPOBAHMS MaTEpHAIa Ha PEIICHUE KOHKPETHOM 3a7a4H,
IUIOXO OPUEHTHPYETCA B IIPOrpaMMe U HE 3HAET MPAKTUKY IPUMEHEHUS MOJyYEHHBIX 3HAHUM, a TaKkxKe
JIOITyCKAEeT CYIECTBEHHBIE OIIUOKH;

- He yMeeT aHAIIM3UPOBATh ¥ NMPUMEHATH MMOMYYCHHYI0 HH(OpMAIHIO; TPUHHAMATE TTPO(EeCcCHOHATbHEIC
pewieHns B 001acTH poOOTOTEXHUKH; OPHEHTHPOBATHCS B MaTepUalle pacCMaTpUBAEMON TEMATHKH TIPH
BUIOM3MEHEHUH 3aJIaHNs, JOITyCKAET CYILIECTBEHHBIE OIINOKH;

- HE BIaJeeT HaBBIKaMH pabOTBl C HOPMATHUBHOW, TEXHHYECKOW W TPOEKTHOW JTOKyMEHTaIluell;
yHpaBJIeHHs] pOOOTOTEXHUYECKUMHU KOMIIEKCAMH, JIOMYCKAET CYIIECTBEHHBIE ONTHOKH.
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4.2.3. Kputepuu OlleHKH YCTHOTO OTBETA NMPHU codeceT0BAHUU
B mponiecce cobecenoBanus 00y4arOIUnACcs JeMOHCTPUPYET:
3HAHUSI: Marepuaia, W3Y4YCHHOTO II0 paccMaTpHUBaeMONl TeMe;, alrOpUTMOB

PCUICHU:A ITOCTABJICHHBIX 3a14a4,

YME€HMA: MHCUCPIIBIBAIOIICTO W IIOCICAOBATCIIBHOIO, YC€TKOrO MW JIOTMYHOI'O

N3JIOKCHUA M3YUYCHHOI'O MAaTCpHaid, HAXOXKIACHUA OITHMAJIBHBIX BAPUAHTOB PCIOICHHA
IIOCTAaBJICHHBIX 3a1a4,

BJaJleHHe HaBbIKaAMM: DPAa0OTHl ¢ HH(OpPMAIMEH; PALMOHAIBHOTO pPEIICHUS

poeCCHOHANTBHBIX 33/1a4 B paMKax paccMaTpUBacMO TEMAaTHUKH.

KpHTepI/II/I OLCHKHN YCTHOTI'O OTBETA IPH coﬁeceszaHI/m

OTau4YHO

00yJaromuics: JIeMOHCTPUPYET:

- 3HaHMe Marepualia, H3Y4CHHOrO0 II0 paccMaTpHUBAeMOW TeMe; aJrOPUTMOB PEIICHUS
IIOCTAaBJICHHBIX 3a1a4,

- YMEHHE HCYEPIBIBAIONIET0 U IOCIEI0BATEIILHOIO, YETKOr0 M JIOTUYHOTO H3JI0XKEHUSI
HU3YUYCHHOI'O Marcpuraia; HaXOXACHUS ONITUMAJIbHBIX BApHUAaHTOB PCIICHUS ITOCTABJICHHBIX 3a4a4;
- yCHEIIHOE M CHUCTEMHOE BJIaJCHHE HaBbIKaMH pabOThl ¢ HMH(MOPMAIUCH; PAIMOHATBLHOTO
pemeHust Mpo(eCCHOHABHBIX 3a/1a4 B PAMKaxX pacCMaTpUBAaEMON TEMATHKH.

Xopouo

00yJaromuics: JIEMOHCTPUPYET:

- 3HaHWe Marepualia, H3Y4CHHOrO II0 paccMaTpHBaeMOW TeMe, aJrOPUTMOB PEIICHHS
MMOCTABJICHHBIX 3a/1a4; HE JIOMYCKACT CYIMIECTBEHHBIX HETOUHOCTEIH;

- B II€JIOM YCIICIIHOE, HO COJCpKallue OTACIbHbIC MPOOENbl, YMEHHE HCYEPIIBIBAIOIIETO H
MOCJICIOBATEIPHOT0, YETKOTO W JIOTMYHOTO H3JO0XKCHUS HM3YYCHHOTO MaTepuasia; HaXOKICHHUs
OINTHMAJIbHBIX BAPUAHTOB PEIICHHUS MOCTABICHHBIX 3a/1a4;

- B LEJOM YCIENIHOE, HO COJCpKaliee OTACIbHbIC MPOOETbl WM COMPOBOKIAIOIICECS
OT/IETbHBIMU OIMMOKaMH BJIQJICHHE HaBbIKaMU paboThl ¢ HHPOpPMALHMEH; pPAIMOHATBEHOTO
petienus npoeCCHOHANBHBIX 33/1a4 B paAMKaX pacCMaTpHBaeMON TEMATHKH.

Ya0BJ1€TBOPUTEIBHO

00yYaroImuics: 1eMOHCTPUPYET:

- 3HaHHA TOJBKO OCHOBHOI'O MaTepuaya, U3ydeHHOro MO paccMaTpUBaeMoW TeMe; alrOpuTMOB
peleHusl TOCTaBICHHBIX 3a/1a4, TaK e 00ydJarouuiica He 3HaeT AeTanel, 10MyCKaeT HeTOYHOCTH
B (hOpMYJIMPOBKAX, HAPYIIAET JIOTHYECKYIO MIOCJIE0BATEILHOCTD B U3JI0KEHUU MaTepHaa;

- B LEJIOM YCIEIIHOE, HO HE CHCTEMHOE YMEHUE HCYEPIIBIBAIOIIETO M IOCIEA0BATENbHOIO,
YeTKOT0 W JIOTUYHOTO M3JIOKEHUS M3YUYEHHOro MaTepuasna; HaXOXKICHHUS ONTHUMalIbHbIX
BapUaHTOB PELICHNs MTOCTABJICHHBIX 3a/1a4;

- B 1IEJIOM YCIIEUIHOE, HO HE CHCTEMHOE BIIaJIECHUE HaBbIKaMU paboThl ¢ HH}OpMaLMel;
palMOHAIBHOTO pelIeHus MPo(eCcCHOHANBHBIX 33/1a4 B paMKaX pacCMaTpUBaeMOM TEMaTHUKH.

HeynoBiieTBOPUTEIHHO

oOyyJaronuics:

- HE 3HAeT 3HAYUTEIBHON YaCTH MPOrpPaMMHOT0 MaTepuaia, H3yudeHHOTo MO paccMaTpHUBaeMOi
TEeMe; aJITOPUTMOB PEHICHHS MOCTABICHHBIX 3a/1a4, TJIOX0 OPHUCHTHPYETCS B pacCMaTPUBAECMOM
TEMaTHKe, He 3HAET MPAKTHKYy NMPUMEHEHHs] U3yUYeHHOT0 MaTepHuala, JOMYCKAeT CYIIeCTBCHHbBIE
OIMOKU;

- HE yMeeT HCUEpNbIBAIOIIE W TMOCIEAOBATEIbHO, YETKO M JIOTUYHO U3Jarath H3YYCHHBIN
MaTepHaj; HAaXOJWUTh ONTHMAJIbHBIC BapHAHTHI PEIICHHUS ITOCTABICHHBIX 3ajad, JOMyCKaeT
CYIIECTBEHHBIE OITUOKH, HEYBEPEHHO, C OONBIIMMHY 3aTPYIHEHUSIMU OTBEUAET WJIM HE OTBEUYAECT
COBCEM Ha 3aJJaHHBIC BOTIPOCHI;

- He BJaJieeT HaBbIKaMu paboThl ¢ MH(OPMAIIHEii; pallMOHATFHOTO PeUIeHHs TPO(HEeCCHOHATBLHBIX
3aJ1a4 B paMKax pacCMaTPUBAeMON TEMAaTHKH.

4.2.4. Kpurepuu OlleHKH J1a00paTOPHBIX padoT
[Tpu BeIMOTHEHUY TA0OPATOPHBIX paOOT O0YUAOIIUICS IEMOHCTPUPYET:
3HAHMA: TEOPETHUECKOTO0 MaTepuaja 1Mo COOTBETCTBYIOMICH TeMe J1abopaTopHOi
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paboThI; aIrOpUTMa BBITIOTHEHUS JTa00PaTOPHOM pabOTHL;

ymeHusi: >(QQeKTUBHO paboTaTh C WHPOpMaIHel, IONyYEHHOW B XOJE
1a00OpaTOPHBIX ~MCCIIEJOBAHUM; NPUHUMATh MPABHJIBHBIE pELIEHAS B paMKax
paccMaTpuBaeMOU TEMBI;

BJIa/IeHHe HABBIKAMH: pelleHus] NPo(eCCHOHANBHBIX 3a/1a4 HA OCHOBE 3HAHMN U
YMEHHH, IIOJYy4YeHHBIX B XOZE BBINOJHEHUs JaOOpaTOpPHON pabOThI, BHIMOIHEHHMS

MPaKTUYECKOH 4acTu JabopaTOpHOW paboThI; BBIMOJHEHHUS OTYETa IO J1abopaToOpHON
pabore.

KpuTtepun onieHKH BbINOJHEHHS J1a00paTOPHBIX padoT

obyuaromuiics 1eMOHCTPUPYET:

- 3HaHWE TEOPETUYECKOro Marepuana 1o COOTBETCTBYIOLIEH Teme siabopaTopHOM paboThl; alropurma
BBITIOJTHEHH S 1a00paTOpHOiT paboThI;

- ymenue 3ddexTuBHO paboraTe ¢ MHpOpMaLHel, NOIYyYeHHOM B X0J€e J1a00paTOPHBIX MCCIIEI0BAHHIA;
IPUHMMATB [IPaBUJIbHbIE PELISHHUS B paMKaX PacCMaTpUBaeMoOi TEMBI;

- YCHEUIHOE U CHCTEMHOE BJIaJIeHHE HaBbIKAMU PELUEHHUS POPecCHOHAIBHBIX 3a1a4 HAa OCHOBE 3HAHUMM H
YMEHHM, MOJyUEHHBIX B XO/I€ BBITIOIHEHH J1a00paTOPHOM pabOThI; BHIMIOJIHEHHUS MPAKTHUECKON YacTH
nabopaTopHOH paGoThI; BBHIMOIIHEHHS OTYETA M0 J1abopaTopHOi padore.

OT1angHO

o0y4aroluiics JeMOHCTPUPYET:

- 3HaHHWE TEOPETHYECKOro Marepuasa Mo COOTBETCTBYIOLIeH TeMe nabopaTopHO paGoThl; airopurma
BBITIOJTHEHUSI 1a60PaTOPHOM pabOTHI, He JOIYCKAET CyLIECTBEHHBIX HETOYHOCTEMH;

- B LEJOM YCHEUIHOE, HO COAep)Kamlee OTAeNbHble mnpobensl ymeHne 3(dekTHBHO paborath ¢
vH(OpMalLMeH, MoTy4eHHON B X0/e 1abopaTOPHBIX UCCIEI0BAaHWN; TPUHUMATH TIPABHIILHBIE PEIICHHUS
B PaMKax paccMaTpHBAaEMOM TEMBI;

- B LEJIOM YCNEUIHOE, HO COAEpXKalllee OT/AeNbHbie MpPOOeNbl BIAIeHHE HABbIKAMHM PEILECHHMS
npoecCHOHANbHBIX 3aJa4 HAa OCHOBE 3HAHMM M YMEHHWH, MOJYYEHHBIX B XOJE BbIIOJHEHHS
nabopaTopHOH pabOThl; BBLINOJHEHHS NPAKTHYECKOM YacTH J1aGOpaTOpHOW paboThl; BHIIOJIHEHHS
oTyera 1o slabopaTopHoii pabore.

Xopomo

o0y4aromuiics JeMOHCTPUPYET:

- 3HaHWs TOJIBKO OCHOBHOIO TEOPETHMYECKOro Marepuasia Mo COOTBETCTBYIOLICH TeMme J1abopaTopHOM
paboThl; anropuTMa BBHINONHEHHA JabopaToOpHO# paboThl, Tak ke OOYYaIOIIMICS HE 3HAeT JeTalei,
NI0IyCKAeT HETOYHOCTH B (GOPMYITUPOBKAX, HAPYILAET JIOTHYECKYIO MOCIIEN0BATEILHOCTD B U3JI0KEHHH
MPOrpaMMHOr0 MaTepuaa;

- B II€JIOM YCIENIHOE, HO HE CHCTEMHOE yMeHHe 3pdeKTHBHO paboTarh ¢ MH(pOpPMALIHEH, TTOTYyYEeHHOM B
Xo/1e J1ab0paTOPHEIX MCC/IEA0BAHUH; IPUHUMATh TPABHIIbHbIE PELICHHS B PaMKaX paccMaTpHBaeMoii
TEMBI;

- B LIEJIOM YCMEUIHOE, HO HE CHCTEMHOE BIIaJCHUE HABbIKAMM pEIICHUS MPO(ECCHOHANBHBIX 3a1a4 Ha
OCHOBE 3HAHWM W yMEHMH, MOJyYEHHBIX B XOJ€ BBINOJIHEHHUS 1a00paTOpHON paGoThl; BBINOJHEHHUS
PAKTHYECKON YaCTH 7ab0paTOPHOM paboThl; BBINOJIHEHHS OTYETA I10 JIAGOPAaTOPHOM padore.

Ya0BJEeTBOPHTEILHO

o0yuaroLuics:

- HE 3HAET TEOPETHYECKOro MaTepHaja 0 COOTBETCTBYIOLICH TeMe JIabopaTopHOU paboThl; alropurma
BBINOJIHEHHUs J1a00paTopHOH paGoThl, IUIOXO OPHUEHTHPYETCS B IIPOrpaAMME M HE 3HAET MPAKTUKY
MPUMEHEHHMS MOTyYEHHbIX 3HAHUH, a TakKe JOIyCKAeT CYLECTBEHHbIE OLIMOKH;

- He ymeeT 3 pexTHBHO paboTaTh ¢ HHPOpPMALKEH, MOTyYeHHOM B X0/Ie JTabopaTOPHbIX MCCIIEN0BaHMIA;
NPUHUMATH TPABW/IbHBIE PELIEHHs B paMKaX pacCMaTPUBAEMOH TEMBI, JOIYCKaeT CYIIECTBEHHbBIE
OLIHOKH;

- He BJIaJIeeT HaBbIKAMU PEIIECHUs MPOMECCHOHAIBHBIX 3a/la4 Ha OCHOBE 3HAHWM M YMEHHH, TIOYYEHHBIX
B XOJ€ BBINOJIHEHHs Js1abopaTOpHOH paboTHI; BBIMOJHEHHS TMPAKTHYECKOW 4acTu J1aGopaTopHOM
paGoTBI; BBINOJIHEHUS OTHETA T10 JIAGOpaTOpHON paboTe, JOMYCKAET CYIECTBEHHbIE OLIMOKH.

HeynoBieTBopuTEIbHO

"
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