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1. IlepeyeHb KOMIIETEHUMH € YKA3aHUEM 3TanoB uxX GopMUpoBaHus B
npouecce ocsoenus OIIOII

B pe3ynbrare uzydenus nucuuiuinHbl « CpeacTBa ynpaBieHUus poOOTU3UPOBAH-
HBIMH CUCTEMaMHU B TEXHUYECKOM cepBHUce» oOydarouiuecs, B cootBerctBun ¢ OPI'OC
BO no nanpasnenuto noarotoBk 35.03.06 ArpouHxeHepus, YTBEPKICHHOTO MpUKa-
30M MunuctepctBa obpazoBanus u Hayku PD ot 23.08.2017 r. Ne 813, ¢popmupytor
clIeIyIolre KOMIIETEHIIUY, YKa3aHHbIe B Ta0nuie 1:

Tabanma 1
dopmMupoBaHUe KOMIIETEHIHI1 B Mpolecce M3y4YeHUus TUCHUIINHBI
«CpeacrTBa ynpasJieHusi pOOOTH3HPOBAHHBIMM CHCTEMAMH B TEXHHYECKOM CEPBHCE»

Komnerenuust Oramnsl hopMHu-
. OueHouHbIe cpel-
PpOBaHUA KOMIIC- BI/IZIBI 3aHATHUU
WHnukaTopsl CTBA JIJIsl OIICHKH
TEHIIUHU B po- | a7 popMupo-
JIOCTHIKEHUS ypOoBHS chopMHpO-
Kon HaunmenoBanue N [Iecce OCBOCHMS | BaHUA KOMIIE-
KOMIICTCHIIU BaHHOCTHU KOMIIC-
OITIOIT TEHIIUN
TEHIIUU
(cemectp)
WN-41x.s Opranusyer
«Cmocoben  opra- H-4mcs Op Y
paboTy ¢ TIOMOIIBIO
HU30BaTh paboTy
CpeJICTB  YIIpaBJICHUS
MO  MOBBIIICHHIO
POOOTH3MPOBAHHBIMH
a¢dexTuBHOCTH JlabopartopHas
P CHCTEMaMH JUIsl TIO- Jlekuum,
v TEXHUYECKOTO 00- pabora,
& BbIIIEHUST 3 (eKTHB- 8 nmabopaTopHbIe
= | coyxuBaHuUs u cobeceioBaHme,
HOCTU TEXHUYECKOTO 3aHSATHA. .
pEMOHTa CebCKO- MTHCHMEHHBIH OIPOC
. . OOCITy)KUBAHUSA U Pe-
XO3IUCTBECHHOU o
MOHTa CEeIbCKOXO035Hi-
TEXHUKH U 000pYy- N
CTBCHHON TCEXHHUKH H
JIOBAHUSI»
000pYAOBaHHSL.
N /-4nx-10 [lpumenser
«Criocoben  opra- M4m0 Tp
poOOTH3NPOBAaHHEIE
HU30BaTh MAaTEPH-
CHUCTEMBI IIpU Opra-
aNbHO-
HU3AIMA  MaTepHab-
TEXHUYECKOE
HO-TEXHUYECKOTO
obOecrieueHue HWH-
o0ecrieueHusT WHXKe- JlabopartopHas
© | KCHEPHBIX CHCTEM Jlekuum,
< HEPHBIX CHUCTEM (aB- pabora,
«w | (TexHHYECKHE 8 J1a00paToOpHbIC
= TOMATH3UPOBAHHBIC cobeceioBaHume,
cpeiacTBa st 00- 3aHSATUS. .
TEXHHUYCCKHUC cpea- IMUCBbMEHHBIN OIIPOC
CITy>KUBAHUS u
CTBa JUIs OOCITyKUBa-
pEMOHTa CEebhCKO-
. . HUS 1 PEMOHTA CEJlb-
XO3IUCTBCHHOU o o
CKOXO035MCTBCHHOU
TEXHUKH U 000pY-
TEXHUKH U 000pyIo-
JIOBAHUA )»
BaHUs).
Ilpumeuanue:

Komnerenuus I1K-8 — taxxe popMUpYIOTCS B XOJ€ OCBOEHHUS CIAEAYIOIIUX JHC-
LUUIUIMH: YTIPaBJICHUE KAYECTBOM U TEXHOJIOTMYECKUMU MPOLECCAMHU HA MPEATPUATHUAX
TEXHUYECKOro cepBuca; [unepckas ciyx0a B TexHuueckoMm cepsuce; [Iporpammupo-
BaHUE POOOTOTEXHUYECKUX CUCTEM B TEXHHUUYECKOM CEpBHUCE, TAKXKE B XOJE MPOXOXKIIe-
HUS DKCIUTYyaTallMOHHOW MPaKTUKU (IKCIUTyaTalusl CEIbCKOXO3SIMCTBEHHOW TEXHUKH),
TEXHOJIOTUYECKON MPAKTUKU HA CEJIbCKOXO3AUCTBEHHBIX NPEANPUATUAX, PEIIUILIIOM-
HOWM MPAaKTUKUA W 3aIIUTHI BBITYCKHOW KBaTM(DUKAIMOHHOW pabOTHI, BKIIOYAS TTOJIO-
TOBKY K IIPOLIEAYPE 3AIINUTHI U MPOLEAYPY 3ALIUTHI.

Komnerenmus [1K-10 — taxoke popMHUPYIOTCS B X0J1€ OCBOSHUS CIETYIOIINX HC-
murnH: [IpoexkTnpoBanue NpeanpusTH TEXHUYECKOTO CepBHCA; TE€XHOIOrHYecKas
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JOKYMEHTAIMsl B TEXHUYECKOM cepBuce; [Ipon3BoaCTBEHHO-TEXHUYECKasi HH(PPACTPYyK-
Typa TEXHUYECKOTo cepBuca; [IporpaMmupoBaHue poOOTOTEXHUYECKUX CUCTEM B TEX-
HUYECKOM CEPBHCE, TAKXKE B XOJI€ IPOXOKACHUS NPEAIUINIOMHON IPAKTUKU U 3AILHUTHI
BBIIYCKHOM KBaNM(UKAMOHHONU pabOThI, BKIIOYas MOATOTOBKY K MPOLIEYyPE 3alIUThl U

IpOLEYpPY 3aLUTHI.

2. Onucanue nmoka3sarteJiei u KPUTEPHUEB OLICHUBaHUSA KOMHCTEHHI/Iﬁ
Ha pa3/iIMYHbIX 3TAallax UX (l)OpMI/IpOBaHI/Iﬂ, OIINCAaHHUC IITKAJ OIICHUBAHUA

Ta0muna 2

HepequL OIICHOYHbIX MaTEépuajioB

No | HaumenoBanue oue- | Kparkas xapakrepuctuka oueHoyHoro | IlpeacraBneHue oieHOYHOTO
/T | HOYHOTO CPEJICTBA Cpe/ICTBa cpeactea B OM
CPECTBO, HAMPABICHHOE HA U3yYEHUE
MPAKTUYECKOTO XOJla TeX WJIM HWHBIX
MIPOLIECCOB, MCCIIEIOBAHUE SBJICHUS B
paMKax 3aJaHHOW TEeMbI C MPUMEHE-
HHUEM METOJIOB, OCBOEHHBIX Ha JIEKLIU-
nabopaTopHas ’
1. pabora SIX, COIIOCTAaBJICHHUE IOJYYEHHBIX pe- nabopaTtopHble paboThI
3yJbTaTOB C TEOPETUYECKUMU KOH-
LEMIUSIMH, OCYIICCTBICHHE HHTEP-
MpeTaluu MOJIYYEHHBIX Ppe3yJIbTaToB,
OIICHUBAHUE TPUMEHUMOCTH TIOJIy-
YEHHBIX PE3yJIbTATOB HA MPAKTHKE
nepedeHb BOIMPOCOB YISl TIPO-
CPEICTBO KOHTPOJISl, OPTraHM30BAHHOE | BEJICHUS BXOJHOTO M TEKYIIETO
Kak crenuanbHas Oecesa memaroruye- | KOHTPOJIS 3HaHUU (pyOexHOTro
CKOTO pa0OTHHKA ¢ OOYYaroIIMMCSI Ha | KOHTPOJIsA) oOydvaromerocs, a
TEMBI, CBS3aHHBIE C W3Y4aeMOH NOHC- | TaKXKe JJIsl MOATOTOBKH K TPO-
2. cobeceoBaHne . . .
LUUIJIMHOM M PacCYMTAHHOM Ha BBISIC- | MEXKYTOYHOM aTTeCTallMU IO
HeHrne o0beMa 3HaHWM, 00yYaroIero- | TUCIHUIUIMHE (BKIIIOYas BOMPO-
Csl IO ONpPEAEJICHHOMY pa3feiy, TEME, | Chbl 10 TeMaM M pas3feliaM, ca-
npobieme MOCTOSTEIHHO W3YYCHHBIM
00yYaIOIIMMUCH)
CPEICTBO NIPOBEPKHM YMEHHU IIpUMeE-
. HATH TMOJYYEHHbIE 3HAHUS IS pellie- KOMIUJIEKT 3aJIJaHUM 110
3. MUCbMEHHBIA OIIPOC
HUSA 3a7a4 OMpPEJCICHHOTO THIIAa IO BapuaHTaM
pazzieny Wi HECKOJIbKHUM pa3jiesiaM
Tabmuna 3
IIporpamMmMa olleHUBAHHMSI KOHTPOJMPYEMOM TUCHMUILIIMHBI
Ne Kontponupyemsie pa3iemns Ko xouTpoanpyemoit HaumenoBanue
n/u (TCMLI Z[I/ICLII/IHJ'H/IHLI) KOMIICTCHIIMHN (I/IJ'H/I cC IlaCTI/I) OLICHOYHOr'0 CpeaACTBa
1 2 3 4
1 AnropuTMHU3aIUs poOOTH3NPOBAH- TTK-8, TTK-10 CO6€C6J10BvaHI/Ie,
HBIX CUCTEM IMUCbMCHHBIN OIIPOC
BBenenue B nporpaMMupOBaHue po- Aabopatopuas padora,
2. [1K-8, IIK-10 cobecen0BaHueE,
60TI/I3I/Ip0BaHHLIX CHUCTEM o
IMMCbMCHHBINU OIIPOC
[IporpammupoBanre pOOOTH3IUPO- naGoparopuas pabora,
3. I1K-8, TIK-10 cobeceqioBanue,
BAHHBIX CHCTEM MUCHbMEHHBIN OIPOC




1 2 3 4
co0ecenoBaHme
4. OCHOBBI pOOOTOTEXHUKH [1K-8, I1K-10 HIOB¢ ’
MMUCBMEHHBIN OIPOC
nabopartopHas paboTa
PoGoTusupoBaHHbIe CHCTEMBI U 1- patopHas p ’
5. Wire I1K-8, IIK-10 cobecenoBaHue,
MHCbMEHHBIN OITPOC
OCHOBBI IPOTPAMMUPOBAHUS B CPEIC cobecenoBanue,
6. . K-8, TIK-10 N
Arduino IDE MUCBMEHHBII 0IIPOC
N nmabopartopHas paboTa
CerteBoii 00MeH MeX Iy poOOTH3HPO- ’
7. AP P I1K-8, TIK-10 cobeceoBaHue,
BaHHBIMU CUCTEMaMU N
MUCHMEHHBIN OIPOC
naboparopHas padora,
Po6oTH3nupoBaHHBIE CUCTEMBI U Kap-
8. [1K-8, IIK-10 cobecenoBaHue,
Ta namatu SD N
MUCBMEHHBIN 0IpOoC
Buenpenue cuctem Majioil aBTOMaTH- cobecenoBanue,
9. IK-8, I[IK-10 N
3auuu Ha npeanpuatusix TO u P MHACBMEHHBIN OIPOC
PoGoTrn3npoBaHHbBIE CHCTEMBI, CBETO- nmabopaTopHas pabdoTa,
10. JUOJHBIE MATPHIIBI B YIPaBisieMble [K-8, TIK-10 co0ecenoBaHue,
CBETOJIMOJTHBIC JICHTHI MUCHhMEHHBIN OIPOC
Pabora poOOTH3UPOBAaHHBIX CUCTEM C nabopatopuas padora,
11. P P I1K-8, TIK-10 cobecenoBaHue,
BEH/IMHTOBBIMU arrapaTaMu N
MUCHbMEHHBIN OIPOC
VY naneHHoe yrnpaBieHHe pOOOTH3H- coBecenoBate
12. POBaHHBIMH CHCTEMaMH B TEXHUYEC- IIK-8, T1K-10 N ’
MUCHMEHHBIN OIIPOC
CKOM CepBHCe
[Tepenada qaHHBIX B HHGPAKPACHOM Aaboparopuas padota,
13. P Paxp I1K-8, TIK-10 cobeceqioBaHue,
U YIbTPA3BYKOBOM JHMara3oHax N
MMMCHMEHHBIH 0IpocC
Co3maeM poOOTU3UPOBAHHYIO CUCTE naboparopnas pabora,
14, p " P y [1K-8, I1K-10 cobecenoBaHue,
y MHCbMEHHBIN 0IIPOC
[Ipumenenue poOOTU3MPOBAHHBIX coOeceoBaHue
15. P P P TIK-8, IK-10 FLOBAIHE,
CHCTEM B TEXHHYECKOM CEpPBHCE MMUCBMEHHBIN 0IPOC
[ITaroBrle ABUTATEIIN U CEPBOIPHUBO nabopatopHas pabora,
16. o pBOTIp I1K-8, TIK-10 cobeceqioBanue,
A MUCHbMEHHBIN OIPOC
nmabopaTtopHas pabora,
PobGoTr3npoBaHHbIE CHCTEMBI U
17. I1K-8, TIK-10 cobeceqoBanue,
Bluetooth .
MTMCBMEHHBIN 0IPOC
PoGoTusupoBaHHbIe CHCTEMBI U pa Aaboparopras padora,
18. P p I1K-8, I1K-10 cobecenoBanue,
IOy TIpaBJICHHE N
MTMCHhMEHHBIN OIPOC
Pabora poOoTH3NPOBAaHHBIX CUCTEM C naboparopHas padora,
19. USB ycrpoiicTBamMH ¥ TOJI0COBOE I1K-8, TIK-10 cobeceioBanme,

yHpaBJeHue

MHCbMEHHBIN OITPOC




Tabnuua 4

Onucanue nmokaszaresjied 1 KpUTEPUeB OLEHUBAHUS KOMIIETEHIUI M0 JUCIHUIIJIMHE
«CpeacrBa ynpapJ/jieHusl pOOOTU3HUPOBAHHBIMYU CUCTEMAMU B TEXHUYECKOM CEPBHUCE»
HA Pa3JIMYHbIX 3TANAX UX ()OPMHUPOBAHHUSA, ONMUCAHNE INIKAJ OLEHUBAHUS

Kon [Toka3zaTenau ¥ KpUTEPUH OLIEHUBAHMSI PE3YJIbTATOB O0YUEHUS
KOMIIe-
TeHUUY, | MHAMKATOpBI | HUKE IOPOTOBO- . .
STAITbI JTOCTHXKEHHUSI | IO ypoBHs (He- TTOPOTOBBIH YPO= | - MPOABHHYTRIH BBICOKHH ypo-
. BEHb (yJOBJIETBO- | YPOBEHb (XOpO-
OCBOCHUSI | KOMIIETCHIMH | YIOBICTBOPHU- BEHb (OTIIMYHO)
PHUTEIBHO) 1110)
KOMITE- TEJIHHO)
TEHLUU
1 2 3 4 5 6
I1IK-8, |UO-4nks Opra-|oOyuatomuiics |oOyvaromuiics o0yyaroImuics oOyyaromuics
8 cemecTp |HM3yeT paboTy C|HE 3HAET 3HAYH-|IEMOHCTPUPYET |IEMOHCTPUPYET | JEMOHCTPUPYET
MOMOILBIO TEJIbHOM  YacTH [3HAHUS  TOJBKO|3HAHME MaTepua-| 3HaHHE  MaTe-
CPeACTB YIIPaB- |[IPOTPAMMHOTO |OCHOBHOTO MaTe-|Jla [0 METOAaM | puajia mo MeTo-
JeHuss poOOTHU-|MaTepuana, IUIO-|pHaja Mo MeToAaM |00paboTKu u| 1aMm 00palboTku
3UPOBaHHBIMU  |XO OPUEHTHpPYET- |00paboTKH Y |HAaKOIUICHUS WH-| U HaKOIUICHUS
cUcTeMaMM JUId|csi B MaTepualie |HaKOIUIeHUs  MH-|popmauuu;  oc-| uH(pOpMaIHH;
TIOBBIIIICHUS o MeTojgaMm o00-|dopMmanmu;  OC-|HOBHBIM HPHHIU-| OCHOBHBIM
3P GEKTUBHOCTH |pabOTKH Y |HOBHBIM IPHHLU-|[IaM pPabOThl po-| IPUHLUIAM pa-
TEXHUUYECKOI0 |HAKOIUIEHUSI WH-|1aM paboThl pPO-|0O0THU3UPOBAHHBIX | 60Tl  POOOTHU-
oOcnyxuBaHus |(dopManuu; OcC-|OOTU3UPOBAHHBIX |CHCTEM; OCHOBAaM | 3UPOBaHHBIX
U PEMOHTA CEllb- [HOBHBIM  IPWH- [CHCTEM; OCHOBaM |IPOTOTHIIMPOBA- | CHCTEM; OCHO-
CKOXO3SIICTBEH- |IIMMaM  pabOThl |IPOTOTUIIMPOBA- |HUA POOOTH3UPO-| BAM  MPOTOTH-
HOW TEXHUKH | |pPOOOTHU3UPOBAH- |HUS POOOTH3UPO-|BAaHHBIX CHCTEM;| IUPOBAHUS PO-
00OpYyJIOBaHUS. |HBIX CHCTEM; |BAaHHBIX  CHCTEM;|aJrOpuT™MaM  Co-| OOTU3UPOBaH-
OCHOBAM TIPOTO- |QJITOPUTMAM  CO-|CTaBJCHUS  TIPO-| HBIX  CHCTEM;
TUIHPOBAHUS CTaBJICHHS  IPO-|TPaMM; OCHOBAM | aJiTOpPUTMaM
pPOOOTH3UPOBAH- (TpaMM; OCHOBaM [TIPOTPAMMHUPOBA- | COCTABIICHHS
HBIX CHCTEM; |[IPOTPAaMMHUpPOBA- |HHUA B  Cpeje| Mporpamm; oc-
anmroputMam co-|Husi B cpexae|Arduino IDE, He| HOBam npo-
craBiaenuss 1npo-|Arduino IDE, Ho|momyckaer cymie-| rpaMMupoBa-
rpaMM; OCHOBAaM |HE 3HAET JeTajieil, CTBEHHBIX HETOY-| HUS B cpene
IPOrpaMMHUpPO- | IOMYCKAE€T HETOY- | HOCTEH. Arduino IDE,

BaHMs B Cpele
Arduino IDE, ue
3HA€T TPAKTUKY
MPUMEHEHUS
Marepuana, Jo-
MyCKaeT  Ccyllle-
CTBEHHBIE OIINO-
KH.

HOCTH, JOITyCKaeT
HETOYHOCTHU B
(bopMynHUpOBKax,
HapyIllaeT JIOTH-
YeCKyI0 I0CIe0-
BaTEJIbHOCTh B
W3JI0KEHUN  TIPO-
IrPaMMHOIO MaTe-
puana.

NIPaKTUKU TIpH-
MEHEHHs Mare-

puanga, ucuep-
MIBIBAIOIIEC u
HOCJIeI0Ba-

TEIBHO, YETKO U
JIOTUYHO H3JIa-
raeT Marepuan,
XOpOIIIO OPHEH-
TUpYETCsl B Ma-
Tepuaie, HE 3a-
TpyIHSETCS ¢
OTBETOM  TpH
BUJIOM3MEHE-

HUM 3aJaHUH.




1 2 3 4 5 6
[K-10 |UA-4pk-10 Ilpu-|obyuarommiics | oOydaroniuiics o0yyaromuics oOyyaromuics
8 cemecTp |MeHseT pOOOTH-|HE 3HAET 3HAUYU-|JEMOHCTPUPYET  |IEMOHCTPHPYET | AEMOHCTPHPYET
3UpPOBaHHbIE TEJIbHOM  YacTH [3HAHUS  TOJBKO|3HAHME MaTepua-| 3HaHHE  MaTe-
CHUCTEMBbl  IIPH|IPOTPAMMHOIO |OCHOBHOIO MaTe-|Jla II0 METOJaM M| puaja Mo MeTo-
OpraHu3aIIH MaTepuana, IUIO-|puaia 1o MEeToJaM |IpoieccaMm cOopa,| 1aM U Mpolec-
MaTepUalIbHO-  |XO OPUEHTHPYET- | U IpoueccaM cOo-|mepepayn  JaH-| cam cOopa, me-
TEXHUYECKOTO |Ccd B Marepuaie|pa, nepeaayd |HbIX; alropuTMaM | pelayd  JIaH-
o0ecrieueHus [0 METOJaM U |/JaHHbIX; QJIro- | UCIIOJIb30BAHUS HBIX; aJTOpPUT-
WH)KEHEPHBIX nporeccaM c0O-|pUTMaM  UCIIOJb- | TIOKAJIBHBIX M| MaM HCIIOJb30-
cucreM  (aBTO-|pa, Hepeayy |30BaHus  JIOKallb- |[JIOOANBHBIX  Ce-| BaHUS JIOKallb-
MaTH3HpPOBAaH- |JAHHBIX;  alro-|HBIX W TIJI00Adb-|TeH MpH pEeIIeHUH | HBIX H  TJIO-
Hble€  TEXHHMYe- | pUTMaM MHCIOJb- (HBIX CETEeH IpU|MHKEHEPHBIX 3a-| OalbHBIX ceTel
CKHE CpEJCTBA|30BaHMs JOKaJb-|PEUICHUM  HWHXKE-|/lady; YCTPOWCTBY| MPH pPELICHUU
uid  OOCIy>XH-|HBIX M TIJI00alib- | HEPHBIX 3ajay; |1 HNPUHIUIAM | HHKEHEPHBIX
BaHUS M PEMOH- |HBIX CETeH IpH|yCTPOHCTBY U | pyHKIMOHUPOBA- | 3a/1a4; YCTpOW-
Ta  CEIbCKOXO-|pEIIEHUH HHKe- | IPUHLUIIaM HUsL poOOTU3UPO-| CTBY M IIPUH-
3ACTBEHHOMN HEpHBIX  3a1ad4; | QyHKIMOHUPOBA- |BaHHBIX CHUCTEM, | IMMAM  (YHK-
TEXHUKA U 000-|yCTPOWCTBY M |HUS POOOTH3UPO-|HE JOITyCKAeT | IMOHUPOBAHUS
PYJOBaHUA). HPUHIUIIAM BaHHBIX  CHCTEM, |CYLIECTBEHHBIX poboTH3UpO-
(YHKIMOHHPO- |HO HE 3HAET JeTa-|HETOYHOCTEH. BaHHBIX cu-
BaHUs  pOOOTH-|Jel,  JoIycKaer CTEM, MPAKTUKH
3UPOBAHHBIX CH-|HETOYHOCTH, JIO- pPUMEHECHHUS
CTeM, HE 3HAeT|IMyCKaeT HETOYHO- marepuaia, Hc-
NPakTUKy TpH-|CTH B (QOPMYIH- YepIbIBAIONIE U
MEHEHHs MaTe- | pOBKax, Hapyllaer HOoCJIe10Ba-
puana, IOIyCKa- |JOTHYECKYI0  IIO0- TEJBHO, YETKO U
€T  CYyIIECTBEH- |CJIeZIOBATEIbHOCTh JOTMYHO H3JIa-
HBIE ONTHOKH. B M3JIOKEHUH TIPO- raet Marepual,
IrPaMMHOIO MaTe- XOpOIIO OpHEH-
puana. TUpYyeTCsS B Ma-
Tepuaie, He 3a-
TPYAHAETCS  C
OTBETOM  IIpH
BUIOU3MEHE-
HUM 3aJaHUH.
3. Tunosble KOHTPOJIBHBIC 3aJlaHUA UJIH UHBIC MaTEepHaJIbl, H006XOI[I/IMI)Ie JJIA

OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH,
XapaKTepPU3YIIUX 3TANbI JOPMHUPOBAHUS KOMIIETCHIUI B MIPoOLecCe OCBOCHUS
o0pa3oBaTeIbHOM MPOTrPaAMMBbI

3.1.

BxoaHoii KOHTPOJIb

BXxonHOM KOHTPOJIb MPOBOJMUTCS C LIENBIO MTPOBEPKHA UCXOAHOTO YPOBHS MOATO-
TOBJICHHOCTHA OOYYAlOMIETOCsd W OICHKH €r0 COOTBETCTBHS TPEIbSIBISIEMBIM TpeOOBa-
HUSM IS U3y4YeHUsT TUCTUTUTNHBL. OH MpoBOAUTCS B (hOpME MUCHMEHHOTO Ompoca 00y-
YarOIINXCS.

IlepedyeHs BOnpocoB:
1. Yro Takoe poOOTU3MPOBAHHBIE CUCTEMBI U POOOTHI B LIEJIOM.
2. HasoBure n3BECTHBIE BUIBI pOOOTOB.
3. Bwuapl 1aT4MKOB, UX HA3HAUEHHUE U IPUHLUI ACUCTBUS (OTAEIBHO IO KAXKIOMY BUAY).
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YTto Takoe nporpaMMHBIN TPOIYKT.

Kakue cambie nomyssipHble TPOrpaMMHbBIE POAYKTHI BaM U3BECTHBI.
Kaxkue BubI onepaiiuoOHHbIX CUCTEM BbI 3HaeTe. MIX OCHOBHBIE OTJIMYUS.
UYro Takoe cpena nporpaMMUpPOBAHUS.

HasoBure n3BecTHBIE BaM CpeAbl IPOIPAMMUPOBAHUS.

Yro takoe bit, byte u ux HazHaueHHeE.

0. YUro Takoe pacumupenue (HaiaoB U KaKue paclIMpeHUsl Bbl 3HAETeE.

1. Peruar. Bunpl peruaros. I1inedo peraara.

2. Mexanudeckas niepefada. [lepegatounoe oTHOIIEHHE MEXaHUYECKOM TIEpe1ayn.
13. Yto Takoe PIEKTPUICCKUI TOK.

14. Kakue BUABI STEKTPUUECKOTO TOKA BbI 3HAETE U YEM OHU OTINYAIOTCS.
15. Kakue 0CHOBHBIE TapaMETPhI JIEKTPUUECKOTO TOKA BbI 3HAETE.

16. Uto Takoe MpOBOTHHK?

17. Yto Takoe moaynpoBOIHUK?

18. Yto Takoe TUIIEKTPUK?

R B©0O~NOo O~

3.2. IIucbMeHHBIH onpoc
Temaruka 3agaHuil 1Ji1 MUCBMEHHOTO OMpOCa YCTaHABIMBAETCS B COOTBETCTBUU C
paboueii mporpaMMoit quctUIUIMHbl «CpeficTBa ynpaBieHUus poOOTU3UPOBAHHBIMHU CH-
CTEMaMHU B TEXHHYECKOM CEPBHUCE», paOOUMM Y4EOHBIM IIJIAHOM MO HAIPABJICHUIO MOJI-
rotoBku 35.03.06 ArpouHxeHepus.
3alaHue Ha BBINIOJIHEHHE MUCbMEHHOTO OMpOCa BBIAAECTCS MPENoaBaTeIeM UHIU-
BUJTyaJIHHO TSI KQXKA0T0 00Yy4aroIierocs.

IIpumep 3a1aHUA IMCLMEHHOTO OIIPOCA:
3aganune Nel

1. Yto Ha3pIBaeTCS MPOrpamMmoit?

2. I'paduaeckwii crmocod mpecTaBlieHUs aITOPUTMOB.

3. Uto Takoe mporpaMMHUpyEMBbI€ JOTHIECKHE KOHTPOIIEPHI?
4, Y10 Takoe CBETOIHOT?

3.3. Co0ecenoBanue
CobecemoBanne MPEACTaBIIET COOOM CPEJACTBO KOHTPOJS, OPTAaHM30BAHHOE KaK
crieniasibHas Oecesa TmpernojaBaresis ¢ oOyJaromuMcs Ha TEMbI, CBSI3aHHBIC C M3ydae-
MOM NTUCIUIUTMHOM, U pacCUMTaHHOE Ha BBIACHCHHE 00beMa 3HaAaHWUN 00ydYaromerocs mo
OMpEe/ICICHHOMY pa3ielly, TeME WU poleMe.

Ilepedenn Tem A1 codeceNOBAHMS
AnroputMu3zaiusi pOOOTU3UPOBAHHBIX CUCTEM.
Brenenue B nporpaMMupoBaHre pOOOTU3UPOBAHHBIX CUCTEM.
[IporpammupoBanue poOOTU3UPOBAHHBIX CUCTEM.
OcHOBBI pOOOTOTEXHHUKH.
PobGoTtusupoBannbie cucremsr u 1-Wire.
OcHoBbl TporpammupoBanus B cpene Arduino IDE.
CereBoii 00MEH MEX1y pOOOTU3UPOBAHHBIMU CUCTEMAMHU.

NogakowdPE

8



oo

Po6oTu3upoBaHHbIE CUCTEMBI U KapTa naMatu SD.

9. Bueapenue cucteM Manoi aBToMatuzanuu Ha npeanpuatusix TO u P.

10. PoO0oTH3HpOBaHHBIE CUCTEMBI, CBETOJUOJIHBIE MATPULIBI U YHPABIIIEMbIE CBETOIU-
OJIHBIE JICHTBI.

11. Pa6ota poOOTH3UPOBAHHBIX CUCTEM C BEHJUHIOBBIMU allliapaTamu.

12. Y nanennoe ynpaiieHue poOOTU3UPOBAHHBIMU CUCTEMAaMHU B TEXHUYECKOM CEpPBUCE.

13. Ilepenaua naHHbBIX B MHGPAKPACHOM U yJIbTPa3BYKOBOM JIHaIla30Hax.

14. CozngaeM poOOTH3UPOBAHHYIO CUCTEMY.

15. IlpumeHeHne poOOTU3UPOBAHHBIX CUCTEM B TEXHHUUYECKOM CEpPBHUCE.

16. IllaroBsie ABUTATEIN U CEPBOIIPUBO/IBI.

17. Po6otusupoBannsie cuctemsl U Bluetooth.

18. Po6oTr3upoBaHHBIE CUCTEMBI M PaJAHOYTIPABIICHHE.

19. PaGorta pobotm3upoBaHHbIX cucteM ¢ USB ycTpoiicTBamMu M TOJOCOBOE yIIpaBiie-

HUE.

3.4. JlaGopaTopHas padoTa

JlabopatopHasi paboTa — 3T0 0COOBIN BUJ MHAUBUIYATBHBIX PabOT, B X0 KOTO-
PBIX yYalIuecs] UCTOIB3YIOT TEOPETUUECKUE 3HAHUS Ha MPAKTUKE, IPUMEHSIOT pa3ind-
HBIM UHCTPYMEHTApUM U MPUOETAIOT K TOMOIIY TEXHUUYECKUX CPEICTB.

JlaGopaTtopHasi paboTa BBINOJIHSIETCS B TEUEHHE OJIHOTO 3aHSATHUS U YCJIOBHO Jie-
JUTCS HA TPU YACTHU: U3yUYECHUE TEOPUU U MOPSIKA BBIMOJIHEHUSI padOThI, TPAKTUUYECKOE
BBITIOJTHEHUE U OTYET IO padoTe.

JlabGopaTopHbie 3aHATHS TPEAyCMATPUBAIOT KPATKUW YCTHBIM OmMpoc oO0yuaro-
MUXCA B HAdaje 3aHATHS IS BBISICHEHUS WX TOJTOTOBIEHHOCTH, BBIIAYy 3a/JaHMS,
O3HAKOMJIEHUE C OOIIel METOAMKOMN BBIIOJIHEHHS J1a00paTOPHOl pabOThl U MPOBEPKY
pe3ynbTaTOB.

Temaruka nabopaTOpHBIX pabOT YCTaHABIMBACTCS B COOTBETCTBUM C pabouei
IIPOrPaAMMOM TUCITATIITUHBI.

Ilepeuenb Tem J1a0OpPATOPHBIX PadoOT:
BBenenue B mporpaMMupoBaHue pOOOTU3UPOBAHHBIX CHCTEM.
[TporpamMmupoBanre poOOTU3HPOBAHHBIX CUCTEM.
PoGotusupoBannsie cucteMsr u 1-Wire,
CeteBoii 00MEH MEXTy pOOOTU3UPOBAHHBIMU CUCTEMAMHU.
Po6otusupoBannbie cucTeMbl U Kaprta namaru SD.
PoGoTu3upoBaHHbIE CHCTEMBI, CBETOIUOAHBIC MATPHIIBI U YIIPABISEMbIC CBETOIH-
OJTHBIE JICHTHI.
7. Pabota poOOTH3MPOBAHHBIX CUCTEM C BEHIMHTOBBIMH aIIIapaTaMHU.
8. Ilepenaua maHHBIX B HH(PAKPACHOM U YJIBTPa3BYKOBOM JHMANa30HAX.
9. Co3zgaem poOOTH3UPOBAHHYIO CHCTEMY .
10. [IlaroBwle ABUTATEN U CEPBOTIPUBO/IHI.
11. Po6oTtusupoBannsie cuctembl 1 Bluetooth
12. PoGoTu3npoBaHHbIE CUCTEMBI U PAIUOYTIPABIICHHUE.
13. Pabota pobotusupoBanusix cucrem ¢ USB ycTpoiicTBamMu U rosiocoBoe ympasiie-
HUE.

ok wnE

JlabopaTtopHbie paOOThI BBHIMOIHSIOTCS B COOTBETCTBHHM ¢ METOAMYECKUMHU yKa-
3aHHSIMU TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX padoT mo auciuiummae «CpeacTBa ymnpasiie-
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HUS pOOOTH3UPOBAHHBIMH CUCTEMAMH B TEXHHYCCKOM CEPBHUCE» I OOyYarOIIUXCS
HanpaBieHus noaroroBku 35.03.06 — Arpouwmxkenepus / Coct.: C.A. Ilumypun //
®OI'bOY BO «Caparosckuit 'AY». — Caparos, 2019. — 121 c.

3.5. Py0e:xHbIN KOHTPOJIb
Bomnpocs! py0esxkHoro konrpoJisa Nel.

Bonpocwi, paccmampusaemvie Ha ayoumopHbix 3aHAMUAX
Urto Ha3BIBAETCS aITOPUTMOM?
Urto Ha3BIBACTCS UCTIOTHUTENIEM aaTropuTMa?
Urto Ha3bIBaeTcs cpenoi (niau 00CTaHOBKOM)?
Uto Ha3bIBaeTCs CUCTEMOM KOMaH]1?
Yo Ha3pIBaeTCs OTKazamu?
CrnoBecHBI# crmoco0 3armcu alropuTMOB.
['padrueckuii cnocob npeacTaBaeHUs: aarOpUTMOB.
Yro mpezacTaBiseT co0oil mceB1okoa?
[IporpammHbIil cioco6 3aUCH AITOPUTMOB.
0. baszoBas cTpykrypa "cinenoBanue".
1. bazoBas cTpykTypa "BeTBICHUE".
2. bazoBas cTpykrypa "K',
13. Buasl mukpokoHTposiepoB Arduino?
14. unaet ayis Arduino?
15. Yro Takoe ckery?
16. YUro Takoe 6ubmmorexa?
17. Yro takoe Arduino IDE?
18. Uro Takoe uudpoBbie BHIBOIBI?
19. Yto Takoe aHAJIOTOBBIC BHIBOIbI?
20. dyukuuu setup() u loop( ).
21. OyHKIUYU yCIOBUS U CPABHEHUS.
22. Yrto Ha3bIBaeTCs pOOOTOTEXHUKOM ?
23. UTo Ha3bIBAETCS IPEAMETOM POOOTOTEXHUKU?
24. Yto Ha3bIBAETCS IPOrPaAMMOii?
25. UTo Ha3bIBAETCS KOMITBIOTEPHON TTPOrpaMMoii?
26. Uto HEOOX0IMMO 3HATh, YTOOBI TPAMOTHO HANTUCATh KOMITBIOTEPHYIO MMPOTpaMmy ?
27. Yro npencrasmnsieT u3 cedst Arduino IDE?
28. Kakue USB-kabenn ucmonb3yroTes i1 noaKrodYeHus mwiat Arduino.
29. Uto npencrasisier co0o0it 11oa U CBETOUO?
30. Yto Ha3pIBaeTCs MIEpEeMEHHBIMU?
31. Yro HazpIBaeTcs (PyHKIHEH?
32. Uto npencTaBisitoT co00i 00bEKThI MPOrpaMMUPOBAHUS ?
33. Uro takoe 1-Wire?
34. Ilpumenenue 1-Wire B 4eThIpeX OCHOBHBIX chepax-IpHIIOKEHUSX.
35. OcoOEHHOCTh CETEBOIO CTaHIapTA.
36. OcHoBHast apxuTeKTypa cetei 1-Wire.
37. Ilpumenenue 1-Wire.
38. Uto takoe Arduino Ethernet shield?

PR BOONOOAWNE
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39.
40.
41.

42.
43.
44,
45.
46.
47.
48.

49.

50.

51.

92.
53.
o4,
55.
56.
S7.
58.
59.

LCoNoOaRrwdE

CosmectuMocTth Arduino Ethernet shield.

Cseronnons! Arduino Ethernet shield.

Uem ocymIeCTBISETCS yIpaBiICHUE TEXHOJOTMUYECKUMH TMPOIlECCaMU Ha MpEeIpusi-
tuax TO u P?

UTto Takoe mporpaMMHUpyeMbIe JTOTUYECKUE KOHTPOJUIEPHI?

Kakumu noctonHcTBaMU 00J1a1aI0T IPOTPAMMHUPYEMbIC TIOTHUYECKHE KOHTPOJLIEPHI?
UYrto npencrapisier coboii SCADA-cucrema?

Kakwue 3agaum pematorcs ¢ nomouisio SCADA-cucteMbl?

Uto Takoe OPC-ceprep?

Yro Takoe MHEMocxema?

C moMompl0 Kako (GyHKIHHM pean3yeTcsl IMUPOTHO-UMITYJbCHAS MOIYJISALHS B
Arduino 1 yeM oHa ympaBisieTcs?

C noMo1plo Kakoil (yHKIIMU peannu3yeTcs YTEHHE aHaJIOrOBOIO CUTHajla U peaju-
sanus ALl B8 Arduino?

Kakue HemocTtaTkm HMMEIOT OTEUECTBEHHBIE CUETHBIE ycTpoiictBa «IL[T-1/16»,
«TOITA3» u nomgooHBIE?

Kakue moamporpammel BKJIroUaeT B ceOsi pazpaboTaHHOE MPOrpaMMHOE oOecreye-
HUE MUKPOIPOLECCOPHOTO CYETHOTO YCTpoiicTBa Ha 0aze Arduino?

UYrto Ttakoe kapra namsatau SD?

Yro Takoe bubnuoreka sp?

Yto Takoe cBeTOaNOI?

M3 yero cocTouT CBETOAMO/I.

M3 gero n3roraBiIMBarOT CBETOIHOIbI? .

Yto takoe RGB-cBeTomon?

UTto Takoe CBETOAMOAHAs MaTpuLia?

Kak ynpaBisTe CBETOAMOTHONW MATPULIEH?

Bonpocwt 0nsa camocmoamenvnozo usyuenus
Yro Takoe 3arpy3uuk (bootloader) Arduino?
Kakoii cuntakcuc npumensiercs B Arduino IDE?
Kakmne MareMaTu4eckue U TPUrOHOMETpUYECKHe (GYHKITMH BBl 3HAETE?
Kakue ¢pyHkimu renepaTtopoB Ciiy4ailHbIX 3Ha4Y€HUH BbI 3HaeTe?
dyukuus begin().
dyukuus requestFrom( ).
®dyukmus beginTransmission( ).
®dyukmus endTransmission( ).
Oynkmwms write( ).

. @ynkius Ethernet.begin().
. @ynkmus IPAddress( ).

. ®ynkius ethernetServer().
. ®ynkius EthernetClient().
. @ynkims mkdir().

. @ynkrms rmdir().

. @ynkms open().

. @ynkims remove( ).

. @ynkius available( ).

. @ynkus close( ).
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20.
21.
22.
23.
24.

PR BOONOOAWNE

0.
1.
2.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

®dynkmus isDirectory().

®dynkmus openNextFile().

®dyukuus rewindDirectory().

Uro Takoe cBeroanoaHas jeHra RGB?
Kak ynpasnsercst ceeToquoaHast jieHta?

Bonpocsl py0e:kHOro KOHTpOJIsi Ne 2

Bonpocwi, paccmampusaemvie Ha ayoumopHbix 3aHAMUAX
UTto Takoe BeHIUHT?
UTto Takoe KyImiopo- U MOHETOITPUEMHUKHN ?
Uem orpaHUuMBaIOTCs pazpabOTKU JUCTAHIIMOHHOTO KOHTPOJISI M YIIPABIICHHUS ?
CocTtaB cucTeMbl JUCTAHIIMOHHOTO KOHTPOJISI ¥ YIIPABIICHUS ?
Kakue ocHOBHBIE TOCTOMHCTBA TUCTAHIIMOHHOTO KOHTPOJISI U yIPaBICHUS?
Yro npexacrapiigeT co00i JaTYUK TeMIepaTypsl U BiaxHoctd DHT117?
Urto npencrapisieT coboi gatuuk remmnepatypsl DS18B207?
UTto Takoe yJbTpa3ByKOBOU JaqbHOMEpP?
[TpuHIMnI pa®oThl YIBTPa3BYKOBOT'O JaJIbHOMEDA.
UTo Takoe MOAYJISILIMS CUTHAIA U KOAUPOBaHUE?
Urto Takoe apaiiBep aBurartess?
Onumute mukpocxemy L293D 1 kak oHa yIpaBJsIeT 3JEKTPOMOTOPAMM.
Kakue 3amaun pemarorcs ¢ moMOIIbI0 BUOPOIUATHOCTUKH ?
B uem 3aknrogaeTcsi CyTh MeTOZa BUOPOAMATHOCTUKH?
Yro Takoe GpyHKIMOHATBHAS JUATHOCTUKA?
JInst yero npegHa3HauYeH eMKOCTHBIN akcenepomerp BC 2027
Kak ocymiecTBasieTcst u”3BMepeHre eMKOCTH KOHAeHcaTopa?
Kaxk pabotaeT cTeH i1 MPpOBEPKU aMOPTU3aTOPOB Ha 1iaTtdhopme Arduino?
Uto Takoe ogomeTpus?
Uto Takoe ogoMeTp?
Yro Takoe matymnk XoJjnia?
UTto Takoe 1aroBbie JBUraTeIn?
JIOCTOMHCTBA M HEAOCTATKHU IIarOBBIX JIBUTATEIICH.
Yro Takoe Bluetooth?
Monynb Bluetooth HC-05.
UTto Takoe paguoynpaBieHue?
Kakumu ObIBaIOT nepenaTuuku pajauoyrnpaBieHus ?
HawnbGonee momynspHbie packiaaku (PyHKITHI MO JHKOUCTUKAM.
[TpuHuun ¢popmMHupoBaHus paguOCUTHANIA.
Kakoii curnan umeet OONBIIYIO TOMEX03aITUIIIEHHOCT?
[IupOoTHO-UMITYIBECHASL MOJTYISIIIUS.
VYcraHOBKa CBSI3M IPUEMHUKA C IEPEAATUUKOM.
Uto Takoe nocienoBarenbHbii nHTEpderic USB?
Crangapt USB.
Yro Takoe USB Host Shield 2.0?

Bonpocwi 0nsa camocmosamenvHo2o usyuenus
Hacrpoiika kyntopornpuemnrka ICT cepun V7.
12



ITonxmouenue kymoponpuemuuka ICT cepun V7.

TpeboBanusa k UK T1/1Y.

Kakue cymecTByroT BUIBI MOAYJIALIMHN ?

XapakTepuctuku Mmukpocxembl L293D.

Oyukuus Stepper().

dyukuus setSpeed(rpm).

dyukuus step(steps).

bubnunorexa AccelStepper.

0. Kak ocymiecTBisieTcsi mporpaMMHUpPOBaHHE POOOTU3UPOBAHHON CUCTEMBI C MOTYJIEM
Bluetooth?

11. ®dyukmus pulseln().

12. Xapakrepuctuku paanomonynss NRF24L01.

13. Yto takoe HID-ycTpoticTBa?

14. Tunst HID-ycTpoiicTs.

15. TpeboBanus k ycrpoiictam HID.

ROO~NOR~WN

3.6. IIpomMe:xxyTo4yHasi aTTecTALMSA

[To mucuunnuue «CpencTBa ymnpaBlieHUS POOOTHU3UPOBAHHBIMH CHCTEMaMH B
TEXHUYECKOM CEpPBUCE» B COOTBETCTBHUU C Y4YEOHBIM ILJJTAHOM [0 CIEIHAIbHOCTH
35.03.06 — ArpounxeHepus, IpeIyCMOTPEHA MPOMEKYTOUHAST aTTECTallMs B BHUJE 3a-
geTa.

[lenpro IpoBeIeHNS TPOMEKYTOUHOM aTTECTAllUU B BUJE 3a4eTa SBISCTCS OIICH-
Ka KauecTBa OCBOEHUsI 00yYaroImMUMHUCs 00beMa yueOHOM TUCIUIUIMHBI TIOCIIE 3aBepIlie-
HUS €€ U3YUYCHUS U TIOJTYyYCHUS COOTBETCTBYIOITUX HABBIKOB.

Bonpockl BBIX0JHOT0 KOHTPOJIS
UYrto Ha3BIBACTCS aJITOPUTMOM?
UYto Ha3BIBACTCS UCIIOTHUTEIIEM aJlrOpUTMa’?
Uro Ha3bIBaeTcs cpeqoi (M 00CTaHOBKOM)?
Y10 Ha3bpIBAeTCA CUCTEMOI KOMaHT?
Urto Ha3bIBaeTCs OTKazamu?
CrnoBecHBIH coco0 3amucu aIrOpPUTMOB.
I'paduaeckuit ciocod mpeacTaBICHUS aITOPUTMOB.
Urto npencrapisieT coO0M MCeBAOKOA?
. [Iporpammusrit cnoco6 3aMucH aJ]FopI/ITMOB
10 bazoBas cTpykTypa CJ'ICI[OBaHI/Ie
11.ba3oBas cTpykTypa "BeTBieHHE".
12.bazoBas cTpykTypa "mmkia'".
13.Buast MukpokoHTposuiepoB Arduino?
14 Munnaet s Arduino?
15.Yto0 Takoe cketu?
16.Yto Takoe 6ubimorexa?
17.Yt1o Takoe Arduino IDE?
18.Yto Takoe mudpoBbie BEIBOIBI?
19.Yt1o Takoe aHAJIIOTOBBIE BHIBOJIBI?
20.®yukmm setup( ) u loop( ).

LCoNoOaRrWdE
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21. OyHKIUA YCIOBHSI I CPABHECHHS.

22.Yto Ha3bIBaeTCs POOOTOTEXHUKOM?

23.Yto Ha3bIBaeTCA NPEAMETOM POOOTOTEXHUKH?

24.YTo Ha3bIBaeTCS MpOrpaMmMon?

25.YUT0 Ha3bIBACTCSl KOMITBIOTEPHON MPOTPAMMOiL?

26.Yt0o HeoOX0AMMO 3HaTh, YTOOBI TPAMOTHO HAIUCATh KOMITBIOTEPHYIO MpOrpaMmy?

27.Yto npencrapmnset u3 ceds Arduino IDE?

28.Kakue USB-kabenu Uconb3yoTes s MOAKII0YeHus 11aT Arduino.

29.Yto npencraBiseT coO00 U0 U CBETOANO?

30.Yto Ha3pIBaeTCS MEPEMEHHBIMU?

31.Yto Ha3bIiBaeTCs PyHKITUEH?

32.Uto mipeAcTaBisitoT co00i 00BEKTH TPOTPAMMHUPOBAHHSI?

33.Yro takoe 1-Wire?

34.Ilpumenenne 1-Wire B ueTbIpeX OCHOBHBIX Chepax-TPHUIIOKEHUSX.

35.0c00eHHOCTh CETEBOr0 CTaHAAPTA.

36.0cHoBHas apxurektypa cereit 1-Wire.

37.Ilpumenenne 1-Wire.,

38.Uro takoe Arduino Ethernet shield?

39.CoBmectumocts Arduino Ethernet shield.

40.Cseronnonsl Arduino Ethernet shield.

41.Yem ocymiecTBIsICTCSl YIPABICHUE TEXHOJIOTMYECKUMHU MPOLeCCaMU Ha TPEIpHsi-
tusix TO u P?

42.YT0 Takoe MporpaMMHUpPyeMbIe JIOTHIECKHUE KOHTPOIUIEPHI?

43.KakumMu TOCTOMHCTBAMHU 00J1a71al0T TPOTPAMMUPYEMBIE JIOTHIECKUE KOHTPOIUIEPHI?

44. Yto npeacrasisier coboit SCADA-cucrema?

45. Kakue 3aiaun pemarotcs ¢ nomotibio SCADA-cuctembi?

46.Yto takoe OPC-ceprep?

47.Y1o Takoe MHEMOCXema?

48.C momoIp0 KakoW (QYHKIUH PEaTn3yeTcs ITHMPOTHO-HUMITYJbCHAS MOIYJISAIHS B
Arduino u yeM oHa ympaBisieTcs?

49.C nomo1pio Kako GyHKIHUU peann3yeTcsl YTeHHe aHAJIOr0BOr0 CUTHAJA U peain3a-
ust AT B Arduino?

50.Kakue HemocTaTkM HUMEIOT OTEYECTBEHHBIE cueTHble ycTpoiictBa «ILT-1/16»,
«TOITA3» u mogoOHEIE?

51.Kakne moamporpaMMbl BKIFOUAET B ceOsi pa3zpabOTaHHOE MPOrpaMMHOE obecreue-
HUE MUKPOTIPOIIECCOPHOTO CYETHOTO YCTpoiicTBa Ha 0aze Arduino?

52.Yto Takoe kapta namsatu SD?

53.Yto takoe bubnmnoreka Sb?

54.Yto Takoe cBeToano?

55.13 4ero cocTouT CBETOINOA.

56.13 yero u3roTaBIuMBaOT CBETOIUOABI? .

57.Y9t1o takoe RGB-cBeToamon?

58.Uto Takoe cBeTOAMOHAS MaTpHIIa?

59.Kaxk ynpaBisiTh CBETOIUOIHOM MAaTPUIIEH?

60.Yto Takoe 3arpy3uuk (bootloader) Arduino?

61.Kakoit cunTakcuc npumensiercs B Arduino IDE?

62.Kakne MareMaTnyeckue U TPUTOHOMETPUUECKHE (PYHKITUU BbI 3HaeTe?
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63.Kakne QpyHkunu reaepaTopoB cilydailHbIX 3HAUCHU BbI 3HaeTe?
64.Oyukmms begin().
65.®yukuus requestFrom().
66.dyukums beginTransmission( ).
67.®yukuus endTransmission( ).
68. dyukms write( ).
69.dyukuus Ethernet.begin().
70.®yukums IPAddress( ).
71.®ynxuus ethernetServer().
72.®ynxuus EthernetClient().
73.®ynxuus mkdir().
74.Oyuxkmms rmdir().
75.DyHKms open( ).
76.Oyukmms remove( ).
77.Oyukuus available().
78.Dyukuwms close( ).
79.0yukuus isDirectory( ).
80.Dyukums openNextFile().
81.dyukius rewindDirectory().
82.Yro takoe cBeroanoanag jseara RGB?
83.Kaxk ynpasisieTcsi cBeToAMOHAs JIeHTa?
84.Yto Takoe BEeHIUHT?
85.Uto Takoe Kymopo- U MOHETOTIPUEMHHKH ?
86.UYem orpaHMUMBArOTCS Pa3pabOTKH TUCTAHIIMOHHOTO KOHTPOJIS U YIIpaBICHUS ?
87.CocTtaB cuCTeMbI JUCTAHITMOHHOTO KOHTPOJIS U YIIPABJICHHUS ?
88.Kakne oCHOBHBIC JOCTOMHCTBA TUCTAHIIMOHHOTO KOHTPOJIS M YIIPaBICHUS?
89.UYto mpeacraBusieT coO0W AaTUYMK TeMmneparypbl v Braxaoctda DHT117?
90.Yto npencrapnseT coboit natuuk remmnepatypsl DS18B207?
91.Yto Takoe ynbTpa3ByKOBOU JaibHOMEp?
92.[Ipunuun paboThl yAbTPa3ByKOBOTO JaJIbHOMEPA.
93.Yto Takoe MOAYIIAIUS CUTHAIA U KOJUPOBAHUE?
94.Yto Takoe ApaiiBep ABUTATENS?
95.0mnumute mukpocxemy L293D u kak oHa ynpaBisieT 3JIeKTPOMOTOPaMH.
96.Kakwue 3aaun pemaroTcs ¢ TOMOIIbIO BUOPOIUArHOCTUKH ?
97.B yem 3akir04aeTcs CyTh METO/1a BUOPOAMArHOCTUKH?
98.Yto Takoe GyHKIIMOHATIbHAS TUAarHOCTUKA?
99. /151 yero npeaHa3HAYCH eMKOCTHBIN akcenepomeTp BC 2027?
100. Kak ocymiecTBiaseTCs U3BMEpEHUE EMKOCTH KOHJIeHcaTopa?
101. Kak pabGoTaeT cTeHa JyIsl MPOBEPKHA aMOPTH3aTOPOB Ha Tuiatrdopme Arduino?
102. Yro Takoe omomeTpus?
103. Yto Takoe ogomeTp?
104. Yro Ttakoe matuuk Xosa?
105. Yrto Takoe maroBble ABUTATEIN?
106. JlocTromHCTBa M HEAOCTATKHU IIArOBBIX JIBUTATEIICH.
107. Yro Takoe Bluetooth?
108. Monuyns Bluetooth HC-05.
109. Yro Takoe paguoymnpaBieHue?
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110. Kakumu ObIBaIOT MEpeaTUNKU PATHOYIPaABICHUS?

111. HawuOonee nomyisipHbIe packiagku GyHKIUN MO HKOUCTHKAM.

112. Tlpunuun ¢popMHUpoOBaHUs paAHOCUTHAIA.

113. Kakoii curai uMmeeT OOJIbIITYI0 TOMEXO03AIUIICHHOCTh ?

114. IupoTHO-UMITYJIbCHAS MOJYJISIIIHS.

115. VYcraHoBKa CBS3U MPUEMHHKA C TTEPETATINKOM.

116. Yro Takoe nocnenaoBatenbHblit nHTEpdeiic USB?

117. Crannapt USB.

118. Yo Takoe USB Host Shield 2.0?

119. Hacrpoiika kymtoponpuemanka [CT cepun V7.

120. Tloaxmrouenue xkymoponpuemnanka [CT cepun V7.

121. Tpeboanus k UK IT/1Y.

122. Kaxkue CymecTBYIOT BUABI MOIYJISIIUU?

123. Xapakrepuctuku Mukpocxemsl L293D.

124, dynkuus Stepper().

125. dynknus setSpeed(rpm).

126. dynkuus step(steps).

127. bubnumoteka AccelStepper.

128. Kak ocymiecTBisieTcs IporpaMMHpPOBaHUE POOOTU3UPOBAHHON CUCTEMBI C MOJTY-
aem Bluetooth?

129. ®ynknus pulseln( ).

130. Xapaxkrepuctuku paguomoaysisi NRF24L01.

131. Yro Takoe HID-ycTpoiictBa?

132. Tumnsr HID-ycTpoiicTs.

133. Tpebosanus k ycrpoiictBam HID.

4, MeToauyeckue MaTepuaJibl, ONpeaeJsaiolMe Npoueaypbl OLeHUBAHUS
3HAHMH, YMEHHU I, HABBIKOB M (WJIH) ONBITA 1eATEIbHOCTH, XaPAKTEPU3YIOLIMX
Jranbl (POPMHUPOBAHUS KOMIIETCHIM I

4.1.11pouenypsbl OLleHUBAHUS 3HAHUI, YMEHH i, HABBIKOB
U (MJIM) ONBITA AeSATEJbHOCTH

KonTponb pe3ynpTaToB 00yueHus: 00y4yaronuxcs, 3TarnoB U YpoBHs (HopMHUpoBa-
HUSl KOMIETEHIUH 1no aucuuiuinie «CpencTtBa ynpaBieHHUs pOOOTU3UPOBAHHBIMH CH-
CTEMaMU B TEXHUYECKOM CEPBUCE» OCYLIECTBISETCS YEpe3 MPOBENCHHUE BXOIHOTO, TeE-
KYILETO, pyOeKHBIX, BBIXOJHOI'O KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEIbHON paOOTHI.

@opMbI BXOJHOIO, TEKYIIETO, pyOEKHBIX U BBIXOJAHOI'O KOHTpPOJIEH, a TaK ke
KOHTPOJIbHBIE 3a/IaHUsI JUIsl BBIXOJIHOTO KOHTPOJIS pa3padaThiBatoTcs kadeapoil ucxoas
U3 crieUu(PUKY JUCIUIUIMHBL, U YTBEPKIAIOTCA HA 3acelaHuu Kadeapsbl.

4.2. KpuTepuu OLleHKH 3HAHUI, yMEHU i, HABBIKOB H (MJIM) ONbITA JAeSITeJIbHO-
CTH, XapaKTePU3yIOUIUX 3Tanbl GopMUPOBAHUA KOMIIETEHUMI B Mpoluecce
0CBOEHHS 00pa30BaTeJbHON MPOrPaMMBbI

Onucanue 1mKaibl OLICHUBAHUS JIOCTHXKEHHUSI KOMIETEHIIUM MO0 TUCIMUIUIMHE MPHU-
Be€HO B Tabiaure 5.
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Tabmuua 5

YpoBeHb
OCBOEHUS
KOMIICTCHII U

OtmeTKa (MPOMEKyTOUHAS
aTTECTaIus)

Onucanue

BbICOKUIL

«3a4YTCHO»

«3aUTEHO
(oTIIMYHO)»

OOyuaromuiicss 0OHAPY W BCECTOPOHHEE, CUCTEMAaTH-
4YecKoe U IIy0OKOoe 3HaHHEe y4eOHOro Marepualia, yMeer
CBOOOJHO BBINOJHATH 33JIaHUsl, IPELYyCMOTPEHHBIE TIPO-
rpaMMoOii, YCBOMJI OCHOBHYIO JIUTEPATypy M 3HAKOM C
JIOTIOJIHUTEIIbHOM ~ JIUTEPATYpOM, PEKOMEHIAOBAHHOU
nporpammoii. Kak npaBuiio, o0ydaromuiicsi mposiBIseT
TBOPYECKUE CIIOCOOHOCTU B IOHUMAaHUM, U3JI0KEHUU U
HCIOJIb30BaHUU MaTepuaa

oazoentil

«3a4YTCHO»

«3aYTEHO
(xopor1o)»

OOy4aromuiicss oOHapY>KUJT TIOJHOE 3HAHHWE Y4EeOHOTO
MaTepuasa, yCHelIHO BBIMOIHSAET MPEAyCMOTPEHHBIE B
nporpaMMe 3a/laHusl, YCBOWJI OCHOBHYIO IJIUTEpaTypy,
PEKOMEHIOBAaHHYIO B MPOTPaMMe

nopozoeulii

«3a4YTCHO»

«3aUTEHO
(yoBneTBo-
PUTEIHHO)»

OOy4arommuiicss 0OHapy U1 3HAHUSI OCHOBHOTO Y4eOHO-
ro mMarepuaiga B o0beme, HEOOXOAUMOM ISl JajbHEH-
el yueObl M mpencTodieil padoTsl 1o mpodeccuw,
CIPABJIACTCS C BBIIOJHEHUEM IPAKTHUECKUX 3aJaHMi,
IIPElyCMOTPEHHBIX MPOTrPaMMOM, 3HAKOM C OCHOBHOM
JUTEPATYPOH, PEKOMEHIOBAHHOM IPOrpaMMOM, IOILy-
CTHJI IMOTPEIIHOCTH B OTBETE HA HK3aMEHE U IPU BbI-
NOJHEHUH 5K3aMEHALIMOHHBIX 3a/aHuil, HO oOjanaer
HEOOXOUMBIMU 3HAHUSMU JJISl UX YCTPaHEHUs O] py-
KOBOJICTBOM IIPENOAABATENSA

«HE
3a4TCHO»

«HE 3aYTEHO
(He yIOBIETBO-
PHUTEIBHO)»

OOy4aromuiicss 0OHapy Ui TPoOeTbl B 3HAHUSIX OCHOB-
HOro y4eOHOro Marepuana, JOMYCTHJI NPUHIUIHAIb-
HbIE OIMOKU B BBINIOJHEHUU MPEIyCMOTPEHHBIX IPO-
rpaMMON TPaKTHYECKUX 33JaHUM, HE MOXET MpPOJaO0JI-
KUTh 00y4YeHHE WIN NPUCTYNHUTH K IPOo(dhecCuoHaIbHOM
JeSITeIbHOCTH 10 OKOHYAaHUM 00pa3oBaTeNbHOM opra-
HU3alKU 0€3 TONOJHUTENbHbIX 3aHATUI

4.2.1. Kputepuu OlleHKH YCTHOI'O OTBETA MPH MPOMEKYTOUHOI aTTeCTAIMU

IIpu oTBeTe Ha BOMpOC 00YUYaAOIIUICS TEMOHCTPUPYET:

3HAHMSA: MaTepuaja JUCHUIUIMHBI, MPAKTUYECKUX aCIEKTOB MPUMEHEHHS pac-
CMATPUBAEMOI'0 MaTepualia; METOJ0B IMPOCHUPOBAHUS Marepuana Ha PEUICHHE KOH-
KpPETHOM 3a/1a4H;

YMeHMSI: aHAIU3UPOBATh M MPUMEHATh MOJYYEHHYI0 MH(OOpPMAIUIO; TPUHSATHUS
po¢eCCUOHANIbHBIX PEIICHU B 0071aCTH pOOOTOTEXHUKHU; OPUECHTUPOBAHUS B MAaTEpHU-
ajie pacCcMaTpUBAEMOM TEMATUKHU MPU BUJOU3MEHEHUH 3aJaHMUS

BJIa/leHHe HABBIKAMU: PaObOTHl C HOPMATUBHOM, TEXHUYECKONU U MPOCKTHOM J0-
KyMeHTaIuen; mpodecCUOHAILHOTO PEIIeHUs MTOCTAaBICHHBIX 3aJ1a4, CBA3aHHBIX C MPO-
rpaMMHUPOBAHUEM MUKPOKOHTPOJIJIEPOB.
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Kpurepuu ouenku

OTJIMYHO

00y4aroImuics AEMOHCTPUPYET:
- 3HaHHWE MaTepuana JUCUUIUIMHBI; MPAKTHYECKUX AaCMEKTOB MPUMEHEHUS pPaccMaTpHUBAEMOTO

Marepuaia; METOJ0B MPOEHUPOBAHUS MaTEpHalla Ha pEHICHUE KOHKPETHOM 3a/1a4n, UCUEPIIbI-
BAaIOIIIEC U MOCIEN0BATENIBHO, YETKO U JIOTUYHO M3J1araeT MaTepuall, XOpoIlo OPUEHTUPYETCS B
MaTtepuase, He 3aTPyAHSAETCS C OTBETOM MPU BUIOM3MEHEHUU 3aJaHU;

YMEHHE aHAJU3UPOBATh U MPUMEHATh MOIYUYEHHYIO HH(OpMAIHIO; NPUHATUA Ipodeccuo-
HAJIBHBIX PELICHUH B 00JIACTH pOOOTOTEXHUKH; OPUCHTHPOBAHMS B MaTepualie paccMaTpuBae-
MOU TEMaTUKHU [TPU BUJOU3MEHEHUH 3a1aHMS,

YCHEIIHOE U CUCTEMHOE BJIaJICHHE HaBbIKaMH PaOOThl ¢ HOPMATHBHOM, TEXHUYECKOW U MpO-
eKTHON JTOKyMeHTaluel; mpoecCHOHAIBbHOIO PEeIIeHUs MMOCTABICHHBIX 3a/1a4, CBSI3aHHBIX C
IPOrpaMMHUPOBAHUEM MUKPOKOHTPOJLIEPOB.

X0pOIIIo

00y4YaroImuics IEMOHCTPUPYET:
- 3HaHME MaTepHala, He JOIyCKaeT CyLIECTBEHHbIX HETOUHOCTEM;
- B IIEJIOM YCIIEIIHOE, HO COAEPIKalllie OTAEIbHbIE TPOOEbl, YMEHUE aHATU3UPOBATh U IPUMEHSThH

MOJTYYCHHYI0 HHPOPMAIHIO; TPUHATHS PO(ECCHOHATIFHBIX PEIICHU B 00J1IaCTH pOOOTOTEXHUKHY;
OPHEHTUPOBaHMS B MaTepHajle pacCMaTpUBACMON TEMATHKHU TPU BHIOU3MECHCHUH 3a/IaHNS;

B IIEJIOM YCIICITHOE, HO COJIEpIKallee OTACIbHBIC MPOOEIBI MM COMPOBOXKIAIONIEECs OTHACIb-
HBIMH OIIMOKAaMU BIIJICHHE HaBbIKAMHU PabOThl ¢ HOPMATHUBHOM, TEXHUYECKOW M MPOEKTHOM
JOKyMEHTaIMe; npo(ecCHOHANIBHOrO peIIeHUs] TOCTABJICHHBIX 3a/1a4, CBS3aHHBIX C MpPO-
IrpaMMHPOBAHHEM MUKPOKOHTPOJUICPOB.

YAOBJIE€TBOPUTEJIBLHO

00yyaromuiics: 1eMOHCTPUPYET:
- 3HaHUA TOJILKO OCHOBHOI'O MaTepHalla, HO He 3HaeT JieTaleil, J0IyCcKaeT HETOYHOCTH, AOILyC-

KaeT HETOYHOCTU B ()OPMYJIUPOBKAX, HAPYIIAET JIOTHUECKYIO I10CIIEI0BATEILHOCTD B H3JI0XKeE-
HUH IIPOrPAaMMHOI0 MaTepUana;

B I[EJIOM YCIIEIIHOE, HO HE CHCTEMHOE YMEHUE aHAJM3UPOBATh M MPUMEHSTH MOJTyUYeHHYIO WH-
(opmanuio; TpUHATHA NPO(YECCHOHANBHBIX PEIICHUN B 00JIACTH pOOOTOTEXHUKH; OPUEHTUPO-
BaHMS B MaTepHajie pacCMaTPUBACMOM TEMAaTHKH IIPU BUIOU3MEHEHUH 3aIaHuU,

B IEJIOM YCIEITHOE, HO HE CHCTEMHOE BJIaJICHHE HaBbIKaMH pabOThl C HOPMAaTUBHOMU, TEXHHYE-
CKOM M TPOEKTHOH MOKyMeHTaluel; npodecCHOHaIbHOrO peleHHUs IMOCTABICHHBIX 3a/ad,
CBSI3aHHBIX C IPOTPAMMHPOBAHINEM MUKPOKOHTPOJLIECPOB.

HEYTOBJICTBOPUTECJIbHO

oOyyJaronumcs:
- HE 3HaeT 3HAUMTEJIHHON YacTH MPOrPaMMHOTO MaTepuaa, MJI0X0 OPUEHTUPYETCS B MaTepuane

JUCLUIIINHBL, PAKTUYECKUX aCleKTaX MPUMEHEHNs pacCMaTPUBAEMOI0 MaTepHalia; MeToaax
IIPOCLIMPOBAHUs MaTepuajga Ha pelIeHWe KOHKPETHOM 3aJayH, JOIyCKaeT CYIIECTBEHHBIC
OIIINOKU;

HE yMEeT aHAJIM3UPOBaTh U MPUMEHITh NOJYyUYEeHHYI0 HH(OPMaLIKIO; TIPUHUMAThS PoQeccHo-
HaJIbHBIE PELIeHUs] B 00JACTH POOOTOTEXHUKHU; OPHEHTUPOBATHCA B MaTepHaje paccMaTpuBa-
€MOll TeMaTUKU NpU BUIAOM3MEHEHMHU 3aJjaHMs, JOIMYCKAeT CYILIECTBEHHbIE OLIMOKH, HeyBe-
PEHHO, ¢ OOJBIIMMHU 3aTPYAHEHUSMH BBITIOJIHIET CaMOCTOSTENBHYIO PadOoTy, OOJBIIMHCTBO
3a/IaHUM, IPELYCMOTPEHHBIX ITPOrpaMMON JUCLIUIUIMHBI, HE BBIIIOJIHEHO;

oOyJaronuiicsi He Bia/ieeT HaBbIKaMU paOOTHl C HOPMATUBHOM, TEXHUYECKOM U MPOEKTHOU J10-
KyMEHTaIlel; IpoecCHOHAIBHOTO PEIICHHs MMOCTABICHHBIX 3a/1a4, CBS3aHHBIX C MPOTrpaM-
MHUPOBaHUEM MUKPOKOHTPOJUIEPOB, JIOMYCKAET CYIIECTBEHHbIE OIIMOKH, C OOJIBIIMMHU 3aTpy 1I-
HEHUSIMU BBITMOJHIET CAMOCTOSTEIbHYIO padoTy, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpam-
MOM JUCUUIUIMHBI HE BBIITOJIHEHO.

4.2.2. Kputepuu oleHKM MHCbMEHHOI0 ONMpoca
[Ipu BbINONIHEHUH 3a/1aHUS THCBMEHHOT'O OIIPOCca 00YYAIOLIUICS JEMOHCTPUPYET:
3HAHMA: MaTepuala AUCLUIUIMHBL, NPAKTUYECKUX AaCIEKTOB MPUMEHEHHUs pac-

CMaTpUBAEMOI0 MaTepHalia; METOJOB IIPOCIUPOBAHUS MATEpHAIa HA PELICHUE KOH-
KpETHOM 3a/1a4H;

YMEHHUs: aHAJIM3UPOBATh M MPUMEHATH MOJYYEHHYI0 UH(POPMALMIO; MPUHATUS

npodeccHOHaNbHBIX PElIeHU B 00JaCTH pOOOTOTEXHUKHU; OPUEHTUPOBAHUSI B MaTepHU-
ajie paccCMaTpUBAEMON TEMATUKU IPU BUJOU3MEHEHUN 3a1aHUS;
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BJIa/IecHHEe HAaBBIKAMH: Pa0OTHl C HOPMATHUBHOM, TEXHUYECKON M MPOEKTHOM J10-

KyMEHTAaLMEW; IPOrpaMMHUPOBaHUS pOOOTU3UPOBAHHBIX CUCTEM B TEXHUYECKOM CEPBHCE.

KpnTepnn OIICHKH BBITIOJTHCHUA 3aJaHUA INCbMCHHOI'0 OIIpoca

OTJINYHO

o0yyaromuiicss AEMOHCTPUPYET:

- 3HaHME MaTepuana JUCLMIIINHBI; IPAKTHYECKUX aCHEKTOB MPUMEHEHUS PAacCMaTpPUBAEMOro MaTepHa-
J1a; METOJIOB IPOELMPOBAHKSI MAaTEpUala Ha PELIEHHE KOHKPETHOH 3a7a4y;

- yMEHHE aHATU3UPOBATh M MPUMEHATH MONyUYCHHYIO WHPOPMALIUIO; IPUHATHS MPOPECCHOHANBHBIX pe-
LIeHuil B 001acTd poOOTOTEXHUKH; OPUEHTHPOBAHHUA B MaTepHaje pacCMaTpUBAEMOM TEMAaTHKH IpPHU
BHJIOM3MEHEHNY 331aHNUS,

- YCHEIIHOE M CHCTEMHOE BJa/leHHe HaBBIKAMH PaOOTHI C HOPMAaTUBHOW, TEXHUYECKOW M MPOEKTHON J10-
KyMEHTalMeH; MPOrpaMMUPOBaHHs POOOTH3HPOBAHHBIX CUCTEM B TEXHUYECKOM CEPBHCE.

Xopomuio

o0yyaromuiics AeMOHCTPUPYET:

- 3HaHWE MaTepuaia JUCIHIUIMHBI; IPAKTHYECKNX aCIeKTOB MPUMEHEHHs pacCMaTpUBAaeMOr0 MaTepHa-
J1a; METOJOB IPOELUUPOBAHNS MaTepUalla HA PEIIEHUE KOHKPETHON 33J1a4H, HE JOIyCKAET CYIECTBEH-
HBIX HETOYHOCTEH;

- B LIEJIOM YCIIELIHOE, HO COZEpIKaIlee OTeJIbHbIE IPOOeIbl YMEHNE aHATU3UPOBATh U IPUMEHAThH MOJTY-
YEeHHYIO WH()OPMAITIIO; IPUHATHS MPOPECCHOHATHLHBIX PEIICHUH B 00JIaCTH POOOTOTEXHUKN;, OPUCHTH-
pOBaHHA B MaTepUalle pacCMaTpUBaeMON TEMaTHKH ITPH BUJIOM3MEHEHNH 3aJaHHUS;

- B IIEJIOM YCIIEUIHOE, HO COJepXKallee OTAEIbHbIE IPOOENbl MM CONPOBOKAAIOLICECS OTIEIBHBIMU
OImMOKaMHy BJIaJIeHHE HaBBIKAMU pabOTHI ¢ HOPMAaTUBHON, TEXHUYECKON U MPOEKTHOM JOKyMEHTaIuel;
POTPaMMHUPOBaHUS] pOOOTH3UPOBAHHBIX CUCTEM B TEXHUUECKOM CEpPBHCE.

Y10BJaE€TBOPUTETLHO

o0yyaromuiics AeMOHCTPUPYET:

- 3HaHMA TOJIBKO OCHOBHOI'O MaTepHaia AWCLUIUIMHBI; OCHOBHBIX MPAKTUYECKUX ACIEKTOB NMPUMEHEHUS
paccMaTpuBaEMOro MaTrepualla; OCHOBHBIX METOJOB IIPOCLIMPOBAHUS MaTepuasia Ha pelIecHHEe KOHKPET-
HOW 3aJaud, Tak e oOydJalolmmMiicsi He 3HaeT AeTalleil, MOMyCcKaeT HETOYHOCTH B (OPMYIUPOBKAX,
HapylIaeT JIOTHYECKYIO MTOCIEA0BATENBHOCTD B U3JI0KEHUH TPOrPaMMHOIO MaTepHaa;

- B IIEJIOM YCIENIHOe, HO HEe CHCTEMHOE YMEHHE aHaJU3WPOBaTh U NMPHUMEHATH MOJIY4YeHHYI0 WH(pOopMa-
[UIO; IPHHATHSI TPO(PECCUOHANBHBIX PEIICHUH B 00JIACTH POOOTOTEXHUKH; OPUCHTHPOBAHUS B MaTepU-
ajie paccMaTpUBaEMOW TEMATUKU IIPU BUJOU3MEHEHUU 3aJaHUs;

- B LEJIOM YCIICIIHOE, HO HE CHCTEMHOE BJaJCHHE HaBbIKAMH pabOTbl ¢ HOPMATUBHOM, TEXHUYECKOH U
NPOEKTHOW JTOKYMEHTALIMEH; MPOrpaMMHUPOBaHUs] pOOOTH3UPOBAHHBIX CUCTEM B TEXHHUECKOM CEpBHCE.

HeynoBieTBopuTeabHO

obOyuaromuiics:

- HE 3HaeT 3HAYMTENILHOW YacTH MaTepualia JUCIHUIUIAHBI, MPAKTUYCCKUX ACMEKTOB MPUMEHEHUS pac-
CMaTPUBAEMOr0 MaTepuaja, METOI0B NPOCHMPOBAHUS MaTepHaja Ha PEIICHHE KOHKPETHOW 3ajaaydu,
IIJIOXO0 OPHUCHTUPYCTCA B IPOrpaMMe U HE 3HACT IMPAKTHUKY IMPUMCEHCHUS MNOJTYUCHHBIX 3HaHI/II>'I, a TaKXKe
JIOITYCKAET CYIIESCTBECHHBIE OIIHMOKH;

- HE yMeeT aHAJM3UPOBATh U MPUMEHSITH MONYUYCHHYIO HHPOPMAIUIO; MPUHHUMATH NPOdecCHOHATLHBIE
petieHus B 00JacTi poOOTOTEXHUKHU; OPUEHTUPOBATHCS B MaTepHalie pacCMaTPUBAEMON TEMATHKHU TIPU
BUJIOM3MEHEHUH 3aJIaHusl, JIOMYCKAET CYIIECTBEHHbBIC OIITHOKH;

- He BJIaJiceT HaBbIKaMH pabOThl ¢ HOPMATUBHOMN, TEXHHYECKOM M MPOEKTHOM JTOKYMEHTAIUEH; POTrpam-
MHPOBaHUA p060TI/I3I/Ip0BaHHBIX CHUCTEM B TCXHUYCCKOM CEPBUCE, NOITYCKACT CYNICCTBCHHEBIC OIIINOKH.

4.2.3. Kputepum o1leHKH YCTHOTO OTBETA NPH codece0BAHNH
B nporecce cobecenoBanus 0Oydaronuiics AeMOHCTPUPYET:
3HAHMA. Marepuana, U3y4EeHHOIO 0 pacCMAaTPUBAEMON TEME; aJrOpUTMOB pe-

ICHUSI TOCTABJICHHBIX 3a1a4,

YMEHUsI: UCUCPIIBIBAIOIICTO U IMOCIICA0BATCIBHOTO, YCTKOI'O U JIOTHYHOT'O H3J10-

JKCHUSA HU3YUYCHHOI'O MaTcpHrajida, HaXOXACHUS OINTHUMAJIbHBIX BAPHAHTOB PCHICHHA I10-
CTABJICHHBIX 3aJia4,

BJIaJIeHHe HABBIKAMHU: padO0Thl ¢ HH(MOpPMAIUEH; pallMOHATIBLHOTO PEIICHHS MPO-

q)CCCHOHaJ'IBHI)IX 3a/1a4 B paMKax paCCManHBaCMOﬁ TCMAaTUKU.
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Kpurtepuu o1ieHKH YCTHOTO 0TBETa MPH co0eceJOBAHNH

00y4Jaromuncs 1eMOHCTPUPYET:

- 3HAaHUE MaTepuasna, H3yuYeHHOro M0 pacCMaTPUBAEMOIl TeMe; aTOPUTMOB PEIICHHS TOCTABIICH-
HBIX 3a/1aY;

- YMCHHUC UCUCPIIBIBAIOIICTO U TOCICAOBATCIIBHOTO, YCTKOI'O U JIOTHYHOI'O U3JIOKCHUSA U3YyUCHHO-
ro MaTepuasa; HaX0KICHHUS ONITUMAIbHBIX BAPUAHTOB PEIICHUS MOCTABIICHHBIX 3a7ay;

- YCIICIIHOE ¥ CUCTEMHOE BJIaJICHHE HAaBBIKAMH PabOThI ¢ MHpOpMALKEH; pallMOHAILHOTO pellie-
HUS TPO(EeCCHOHANIBHBIX 3a/1a4 B PAMKaX pacCMAaTPHBAEMOM TEMATHKH.

OTJan4YHO

00y4YaroImuics: IEMOHCTPUPYET:

- 3HaHME MaTepualla, U3y4yeHHOI0 110 pacCMaTpUBAaeMON TEMe; allfOPUTMOB PEIIEHUs IIOCTaBJICH-
HBIX 3aJ1a4; HE JI0IIyCKAaeT CyIECTBEHHBIX HETOYHOCTEN;

- B LIEJIOM YCIEIIHOE, HO COAEpKallue OTAENbHbIe MPOOeIbl, yMEHHE UCUEPIBIBAIOLIETO U I10-
CJIEJOBATEJIBLHOI0, YETKOI'O U JIOTUYHOI'O M3JIOKEHMSI U3yUYEHHOI0 MaTepuasa; HaX0XJIEeHUs OIl-
TUMAaJIbHBIX BAPUAHTOB PEILIEHUs TOCTABICHHBIX 3a/a4;

- B IIEJIOM YCIEIIHOE, HO COAEprKallee OTAEIbHbIe MPOOENbl MM COMPOBOXKIAIOIICECS OTICIb-
HBIMHU OIIMOKaMM BJIaJICHHE HaBbIKaMM pabOThl ¢ MH(OpMaLUE; pallnOHAIbHOTO PELICHUS PO-
(eccroHaIBHBIX 3324 B paMKax pacCMaTpUBAEMON TEMaTHKH.

Xopouo

00y4aromuicss AeMOHCTPUPYET:

- 3HaHUS TOJBKO OCHOBHOI'O MaTepHalla, U3yYEHHOI'O 10 paccMaTpUBacMON TEMeE; aJlrOPUTMOB
pellIeHNrs TOCTAaBICHHBIX 3aJa4, TakK ke 00yJaronuiics He 3HaeT AeTajeil, ToMmyCcKaeT HETOYHOCTH
B (hOPMYJIMPOBKAX, HAPYLIAET JIOTUYECKYIO TOCIIEIOBATEIILHOCTD B H3JI0KEHUH MaTepUaa;

- B 1IEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHE HUCUEPIIBIBAIOIIETO U MOCIEI0BATEIbHOTO, YETKO-
IO Y JIOTMYHOT'O M3JI0KEHUSI U3yUYEHHOI0 MaTepuaia; HaX0XACHHs ONTHMaJIbHbIX BApUAHTOB pe-
IIEHUSI TIOCTABJICHHBIX 33]1aY;

- B 1I€JIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJICHUE HaBBIKaMH paboThl ¢ MH(OpMaIUeil; pauo-
HAJIBHOTO pelleHus NpodecCHOHATIbHBIX 33/1a4 B paMKaX paccMaTpUBaeMOl TEMATHKH.

Y10BJ1IeTBOPUTEIBHO

oOyyJarouumcs:

- HE 3HAeT 3HAYMTEJBHON YacTH MPOTPaMMHOTO MaTepHaia, U3y4eHHOTO M0 paccMaTpUBacMOM
TeMe; allTOPUTMOB PEIICHHS TIOCTABICHHBIX 3aJa4, TUIOXO0 OPUEHTHUPYETCS B paccMaTpHUBaeMOU
TEMaTHKe, HE 3HACT MPAKTUKY MPUMEHEHHUS U3yUYEeHHOTO MaTepuaia, JOIyCKaeT CyIIeCTBEHHBIC
OIIIMOKH;

- HE yMEET MCUEPITBIBAOIIE U MOCIIEI0BATEIBFHO, YeTKO M JIOTHYHO U3JIaraTh H3y4YCHHBIH MaTepH-
aJI; HAXOJIUTh ONTHMAJILHBIC BApPUAHTHI PEIICHUS TOCTABICHHBIX 3ajad, JOIyCKaeT CYyIIEeCTBEH-
HbIC OIIMOKU, HEYBEPEHHO, C OOJIBIIIMMHU 3aTPyIHEHUSIMHA OTBEYACT WJIM HE OTBEYAET COBCEM Ha
3aJJaHHBIC BOTIPOCHI;

- HE BIIQJICET HaBBIKAMHU Pa0OTHI ¢ HH(pOpPMAIIHEH; PAIIMOHATFHOTO PEIICHHS MPO(HECCHOHATBHBIX
3aJla4 B paMKax pacCMaTPUBAEMON TEMATHKH.

HeynoBjieTBopuTteibHO

4.2.4. Kputepum oleHKH J1a00paTOPHbIX padoT

[Ipu BeIMOTHEHNH TAOOPATOPHBIX PAOOT OOYYAIOIIHMIICS TEMOHCTPUPYET:

3HAHMA: TEOPETUUECKOT0 MaTepuasa 1Mo COOTBETCTBYIOIIEH TeMe JIabOpaTOpHO
paboThI; AITOPUTMA BBHITIOTHEHHS JTA0OPATOPHOU PabOTHI,

ymeHusi: 3¢pdekTuBHO paboTaTh ¢ WHGOPMAIHEH, TOIYyICHHOW B X0j¢e J1abopa-
TOPHBIX MCCIICIOBAHUH; TPUHUMATH MTPaBUJIBLHBIC PEIICHUSI B paMKaX pacCMaTpUBAEMOM
TEMBI,

BJIaJIeHNe HABBIKAMHU: PEIICHUS NMPOo(PECCHOHANBHBIX 33/1a4 Ha OCHOBE 3HAHWH U
YMCHHM, MMOJYYCHHBIX B XOJIC BBIMOJIHCHHSI JIAOOPATOPHOU paOOTHI; BBIMOJTHEHUS MPaK-
TUYECKOW YacTu J1a00paTOpHOI pabOThI; BHITIOJIHEHHUS OTYETA I10 JIaOopaTOpHOU padoTe.
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OT1an4uno

Xopoio

V10BJIE€TBOPHTEILHO

JAOBJETBOPHTEIBHO

W

Hey

(I)CCCHOH&JIbeIX 3a/1d4 B paMKax paccma’rpnBacmoﬁ IFEeMATHKH.
| RS S S e S ] I Aot biannged e

~ Kpurepuu oueHKH BbIIOJHEHHsI J1a00PATOPHbIX padoT
00y HaIOLLMICs JIEMOHCTPUPYET:

HBIX 3a/1a4.

= YMCHHC UCHCPITBIBAIOLICTO H TTOCIC/10BATC/IBHOTO. HCTRKOT'O W JTOFMYHOTO H3IT0IKCHUSA H3YUCHHO-
ro Marepraia: HaXOoJKICHUSA ONTHMAIBHBIX BAPHAHTOB PCHICHHUS TOCTABJICHHBIX 3a/1a4;

- YCHEHHOEC U CHCTEMHOC BIIQ/ICHHC HABbIKAMH pzu’mlm C l'Hl(I)OPf\ILlIlHCﬁZ PALlHOHAJILHOI'O pelle-
| HU IIEO(DQCCHOI'I"L‘IbH bIN 3144 B PAMKaX paccma I’PHHHL‘\I()H TCMATHKH.

|
|
|
i

| O0YHAIOUMHCS JICMOHCTPHPY CT:

- JHAHME MATECPHAIA. H3YUCHHOTO 110 pACCMATPUBACMOI 1CMCI AJITOPHTMOB PELLICHHS T0CTABIICH-

HBIX 3@/1d4: HE JIONYCKACT CYIICCTBCHHBIX HETOUHOC TCIH:

- B LE/IOM VCHCHIHOC. HO COJACPIKALLME OT/1CIbHBIC 1TPOOLIbl. YMECHHE MCUEPITILIBAIOLLETO U 110-
| C1e10BATEILHOTO. YETKOIO M JIOMMYHON0 M3I0KEHHS H3VUEHHOIO MaTephana: HaXok/IAeHHs Ofl-
THUMQJIbHBIX BAPHAHTOB PCLICHUS MOCTABICHHbIX 3a,/1a4:

- B LEJAOM YCIHCIIHOC. HO cojepikallee OT/elbHble NPoOeibl MM COMPOBOKIAOLIECECH OTAC/b-

HBIMM OLIMOKAMM BJIAJICHUE HABbIKAMHK padoOThl ¢ MHOPMALMEH: pAllMOHAIBHOIO PELICHUS [1PO-

00yHalOMHCS JIEMOHCTPUPYET:

- 3HAHMA TOJBKO OCHOBHOIO MaTepuasld. M3VHCHHOIO 110 paccMaTpuBaeMOR TeMe: alrOpuTMOB
| peLIeHMs MOCTABICHHBIX 3a/1a4. TaK ke 00YUAIOLMIICs ¢ 3HAeT JeTalle. 10MyCKaeT HETOUHOCTH
| B (pOPMYIMPOBKAX. HAPYLIACT JOTMUECKYIO MOCAC0BATC IBHOCTL B M310KEHUHM MaTepHasa;

- B LHCJIOM YCIICIHIHOC., HO HE CHCTCMHOC YMCHHUC HCHCPITBIBAIOLICTO W TTOCICA0BATC/IbHOIO, YETKO-

CTO WU JIOTHYHOTO U3IT0KEHH S H3VUHCHHOTIO MaTCepHatd: HANOKICHHUSA OINTHMAIbHBIX BAPHAHTOB peE- |

! HICHHS TTOCTABICHHbBIN 3a,/1a4:

|- B LEJAOM YCIHCHIHOC., HO HC CHCTEMHOC BIQICHHC HABLIKaMKU padOThl ¢ MHPOPMalHER: paio- |

l HAILHOIO PELICHMS TPOPCCCHOHATLHBIN 3A1a4 B PAMKUN PACCMATPHBACMOH TCMATHKH.
| 00yuatomncs:

! - HE 3HACT 3HAYMTCILHON YacTH NPOIrPAMMHOIO MaTepHald. U3YHYEHHOTO M0 paccMaTrpHBaeMo
! TEME: AITOPUTMOB PECUICHUS TTOCTABICHHbBIX 3a/a4. 11110X0 OPHEHTHPYETCS B paccMaTpUBaeMOH
1 TeMaTUKE. HE 3HACT IPAKTHUKY MPUMEHEHHS H3YUCHHOIO Marepuala, /IoNnycKaeT CyleCTBEHHbIE
| OLIKMOKH:

| - He yMeeT HCHEPITbIBAIOLLE M MTOCIC10BATE/IbHO. YCTKO 1 JIOFMYHO H31alrdaTh U3YUYEHHbIH MaTepH-
| a1: HAXOAMTH ONTUMAIbHBIC BapUAHThl PELICHUS 1TOCTUABICHHBIX 3a/1a4. JI0MYCKAET CYLIECTBEH-
‘ Hble OLIMOKH. HEYBEPEHHO. ¢ OOJAbIIMMH 3ATPYAHCHUANMH OTBEUACT WM HE OTBEYACT COBCEM Ha
3a/IaHHbIE BOIPOCHI;

- He BJaJeeT HaBbiKaMu padoThl ¢ MHPOPMALMEH: PAHOHAIBHOTO pellieH s MPO(eCcCHOHATbHBIX
] 3a/1a4 B pAMKaX paccMaTpHBACMOH TCMATHKH.

Paspaoomuur(u): oouenm, Hluuiypun C.A.

(no.anug

- 3HAHUEC MarTepHasia. U3y4eHHOr o 1o pHCCMZlTl)HBilQ\lU“ reMe. aJirFOpUuTMOB peLICHUS MOCTABJICH- |




