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YTBEPX/IAIO
N.o. nupexropa
HTU (puman) CKOY
B.B. Ky3pmenko

®OH/I OHEHOYHbLIX CPEACTB

JUTSl IPOBEJECHUS TEKYILETO KOHTPOJISL yCIIEBAEMOCTU Y IPOMEXKYTOUHOM aTTECTALMH 10 JUCLIAILIHE
"[IpaKkTHKyM 110 NPOrPAMMHPOBAHUIO IPOMBIILJIEHHBIX KOHTPOJL1epoB"'

(3JIEKTPOHHbIN JJOKYMEHT)
Hanparnenue noarotoBku 15.03.04 ABTOMaTH3aIUs TEXHOJIOTHYECKUX
IPOLIECCOB 1 IPOU3BOJCTB
[poduns HnpopmatimoHHO-ypaBIsIoIIe CHCTEMBI
Kpanudukanus BbITycKHUKA Bbaxanasp
dopma o0yueHus OYHas
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[Tacmopt oHIa OLIEHOYHBIX CPENCTB
JUTSI IPOBEJICHUST TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH M MPOMEKYTOUHONW aTTECTAIN

Tlo mucimrmme

[pakTMKyM IO IPOrpaMMHUPOBAHUIO IPOMBILIUIEHHBIX

KOHTPOJUIEPOB
Hampasnenue noarotoBku 15.03.04 ABToMaTM3aIs TEXHOJIOTMUECKUX MPOLIECCOB U
NPOU3BOJICTB
[poduns HudopmanmoHHO-yIpaBIIsIIOLINE CHUCTEMBI
Kpanudukatms BbITycKHUKA Bakanasp
®dopma 00yUeHus ouHas
l'on Hayana oOy4eHus 2021
WMyuaetcs B 7 cemectpe
Kong Otan CpenctBa | Bun Tuno Haumenosanune | Konudectso 3amanmii uis
onieHMB | (hopMHUpOBaH | KOHTPOJISl, | KOHTPO | OIIEHOYHOTO KaXXJIOT'0 YPOBHSI, IT.
aeMol | us TexHoyiory | TIECTald | Jisd cpeAcTsa BazoBbiii | TIoBbILIEHHBIHA

KOMIET | KOMICTCHIM | 1 orrepicyr
SHIINNA 1 (Ne TembI)

s

OIIK-3 Cob Bo
T1IK-8 Paznen 1-2 0beCeloB TeKYIIUH | yCTHBIHA 1pOCHI AUIA 25 10
aHve cobecenoBanus
[1K-15
CocTaBurenb J.B. CamoiineHKO
(momuchy)
« » 20 T.




MHUHUCTEPCTBO HAVKHU U BBICHIETO OBPA30OBAHUSI POCCUIICKOI ®EIEPALIN

deepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/bHOe yUupe:KieHue
BBICILIET0 00pa3oBaHus _
«CEBEPO-KABKA3CKUU ®EJIEPAJIbHBIN YHUBEPCUTET»

YTBEPX/IAIO
H.o. nupexropa
HTU (dunuan) CKOY
B.B. Ky3sMmeHko

Bomnpocs! ajs1 codeceoBanus

110 JUCLHUIIJINHE «HpaKTI/IKYM IO MPOTrpaMMHUPOBAHUIO ITPOMBIIIIICHHBIX
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KOHTPOJIJIEPOB»

ba3oBblii ypoBeHb
Yro O6yaeT, eciu NOAKIIOYUTh K 3eMJIe aHOJ CBETOAMOIa BMECTO KaToaa?
Uro OymeT, ecid TOAKIIOYUTH CBETOAWOA C PE3UCTOPOM OOJIBIIOr0 HOMMHAJA
(wampumep, 10 kOm)?
UTto Oyner, eciu MOAKIIOYUTH CBETONHOA Oe3 pe3uctopa?
3ayeM HyxHa BcTpoeHHas (yHkims pinMode? Kaxue mapamerpsl oHa mpuHUMAaeT?
3ayeM HyxHa BcTpoeHHas (ynkiwms digitalWrite? Kakue mapamerpsl oHa npuHuMaet?
Kakoe 3nauenne mapamerpa value HyxHO mepenath ¢yHkmm analogWrite, 9TOOBI
NOJIyYUTh YCpEeIHEHHOE HamnpspkeHue 2 B?
MoxeM 1 MBI TIpU cOOpKE CXEeMBbl MOAKIIOUUTH CBETOIMOA U MOTEHIMOMETP HATPAMYIO
K pa3aeiM BxogaM GND MukpokoHTposuie pa?
B kakyioo cTOpOHy HYXHO KPYTHTh TEPEMEHHBIH PE3WCTOP ISl YBEIHMUCHHS SPKOCTH
ceeroaunona’?
Kakum comporusienreM nomkeH o01anath (GoTope3ucTop, YTOOBI Ha aHAJIOTOBBIN BXOJ
ObUIO TIOTaHO Hampspkenre 1 B?
KakoB Oyzet pe3yaprar BeizoBa map(30,0,90,90,-90)?
Kak Oyner paGorath BbI30B tone 0e3 yKa3aHHsl IJIMTEILHOCTH 3BYUaHHs ?
MOoXHO M yCTpOUTH MOMUGOHMIECKOEe 3BYYaHHE C MOMOIIBI0 (QyHKIMH tone?
Ecim Mb1 ycTaHOBEM (DOTOpE3WCTOpP MEXAY AHAJIOrOBHIM BXOJOM M 3€MJICH, Halle
ycTpoicTBO OyzneT paboTaTh Ha0OOpPOT: CBETOAMOJ OyAeT BKIOYATHCS IPU YBEIMYEHUU
KommuecTBa cBera. [louemy?
Kaxoit pesynbTaT paGoThl yCTpOICTBa MBI HOMYYHM, €CJIM CBET OT CBETOAMOAa OyAeT
nmajaTh Ha Goropesuctop?
Ecimm MBI Bce ke ycTaHOBWIHM (hOTOPE3UCTOp TaK, KaK CKa3aHO B TPEABIAYIIEM BOIPOCE,
KaK HaM HY)KHO M3MEHUTH MPOrpaMMy, YTOOBI yCTPOMCTBO pabOTaIO0 BEpHO?
JlonyctuMm, y Hac ectbh kom if (ycnmoBue) {meiicTBue;}. B kakumx ciydasx Oymer
BBINOJIHEHO JieHcTBHE?
[Ipu xakux 3HaueHUAX y BbIpaxeHue X +y > 0 OyaeT ucTHHHBIM, eciu X > 07
OO0s13aTenbHO M yKa3bIBaTh, KAKWE MHCTPYKLHH BBINOIHATH, €CJIM YCIOBHE B OIEpaTope
if 1okHO?
Yewm oTimyaeTcs ornepaTop = OT orneparopa =?
Eciu mb1 ucnone3yem koHcTpykinto if (ycioBue) aeiictBuel; else neiicTBue2;, MOXET Ju
OBITH CUTYyaIMsl, KOTa HU OTHO W3 JeHCTBUI He BhIMonHUTCA? [louemy?
K xoTopoii HOKKe HaIllero CeMHCErMEHTHOr0 MHAMKATOpa HY)KHO MOAKIIOYATh 3€MITI0?
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22. Kak MBI XpaHUM 3aKOJIMPOBaHHbIE CHMBOJIbI L(p?

23. UTo HEOOXOaUMO IS OMpeiesIeHsT COOCTBEHHONW (DYHKIMN?

24. Yto 03HavaeT KIo4YeBoe cI0BO void?

25. Kak Benmer ceOs mporpaMma TpH YIOMHUHAHMU OJTHOM MEPEMEHHOM C Pa3HBIX CTOPOH OT
orepaTopa MpUCBauBaHUg =?

IToBbILIE HHBII YPOBEHb

26. C momomplo KaKOd BCTPOCHHOW (PYHKIMM MOXKHO 3aCTaBUTh MUKPOKOHTPOJUICP HHUYETO
He aenaTh? B Kakux euHMIAX 3aaaeTcs JIMTEIbHOCTD May3bl IS 3TON (QYHKIMN?

27. Kakuve 13 cle1yIoIHX WISHTU(PUKATOPOB KOPPEKTHBI M HE BBI3OBYT OIIMOKY?
13pin, MOTOR _1, konrakT_cBeToauoaa, sensor value, leftServo, my-var, distance_eval2

28. Yro npomsoiiner, eciu co3narh aupekrusy #define HIGH LOW?

29. IloueMy MBI HE CMOXKEM PETYIMPOBATH SIPKOCTH CBETOAMOAA, MOAKIFOUYECHHOTO K TIOPTY
7?

30. Kakoe ycpennéHHOe HAmNpsOKEHME MBI TOJIyYMM Ha TMHE 6, €ClM BBI3OBEM (DYHKIMIO
analogWrite(6, 153)?

31. Yro Oymer, ecim crepeTh W3 mporpaMmbl cTpouky pinMode(LED PIN, OUTPUT)?
ctpouky pinMode(POT _PIN, INPUT)?

32. 3aueM MBI JeNUM 3HaueHHE, TIOJy4YeHHOE C aHAJOrOBOTO BXOZA Mepe] TeM, Kak 3aJaTh
SAPKOCTH CBETOAMOAA? YTO OY/AET, €CJIM 3TOr0 He ClIeNIaTh?

33. MokeM JM MBI PeTyJHpOBAaTh SPKOCTH CBETOAMOAA, MONKIFOUYEHHOro K 11-My mopty, BO
BpeMs 3By4aHUsl TbE30MHILIAIKU?

34. Yto mMeHurcs B paboTe TepMEHBOKCA, €CIIM 3aMEeHUTH pe3ucTop Ha 10 kOM pe3rcTopom
Ha 100 xOm? IlompoOyiire orBeTuUTh 0€3 SKCHEpUMEHTa. 3aTe€M OTKIIOYHUTE MUTaHKE,
3aMEHUTE PE3UCTOP U TPOBEPHTE.

35. Kakum 00pa3oM MBI BBIBOJUM CUMBOJI HA MHAMKATOpP?

1. Kputepuu oune HUBaHUsI KOMIIE Te HIIM i

OrneHKa «OTJIMYHO» BBICTABISIETCS CTYAECHTY, €CJIM TITyOOKO M NPOYHO YCBOWI MaTepual,
HCYEPIIBIBAIOIIE, MOCIEI0BATEIFHO, YETKO M JIOTHYECKH CTPOMHO €ro u3jaraeT, CBOOOIHO
CHpaBISIETCS €, BONpPOCAMH, IPUYEM HE 3aTPyAHSIEeTCs C OTBETOM NpU BUIOW3MEHEHUU
BOIPOCOB. YMEET MpUMEHITh, OKCIUIyaTUpOBaTh U IPOM3BOAUTH BBIOOP BCEX THIIOB
ANEKTPUUECKUX amapaToB. BriajxeeT BceMu METONaMy, MOCJEI0BATEIbHO, YETKO U JOTUIECKU
CTPOMHO UX TpUMEHSET, CBOOOJHO TPUMEHSET METOJbl, NpPUYEM HE 3aTpyAHAETCS MpU
BHIOM3MEHECHNN 3aJIaHWIN

OrneHKa «XO0poII0» TBEPAO 3HAET MaTepHal, IPaMOTHO U MO CYLIECTBY U3JIaraeT €ro, He
JIOIyCKasl CYILECTBEHHbIX HETOYHOCTEH. YMeEEeT INpPUMEHATh, SKCIUTyaTHPOBaTh U IPOU3BOIUTH
BBIOOD OCHOBHBIX THIIOB 3JIEKTPHUECKHMX ammapaTtoB. BrnageeTr Meromamy, rpaMOTHO U IO
CYIIECTBY NPUMEHAET UX, HE JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH.

OneHKa «yAOBJIeTBOPUTEJIbHO» HMEET 3HAHWS TOJIBKO OCHOBHOIO MaTepHasia, HO He
YCBOWII €T0 JIeTayel, IONMyCKaeT HETOYHOCTH, HEJOCTATOYHO TpaBWIbHBIE (HOPMYITMPOBKH,
HApYILICHUs] JIOTUMECKOM IMOCJIEOBATENIBHOCTH. YMEET NPUMEHATh, OKCIUyaTHUpPOBATh U
IPOM3BOAUTH BHIOOP OrPaHMYEHHOrO YKCJIA IEKTPUUECKHX armapaToB. Biageer TOIbKO 4acThio
METOAOB, HE YCBOWI MX JeTajell, JOMyCKaeT HETOYHOCTH, HApYIIEHUs JIOTWYECKON
HOCJIE0BATEJILHOCTU B IPUMEHEHUE METOJIOB.

OrneHka «HeyI0BJeTBOPUTEJbHO» HE 3HA€T 3HAYUTEIbHOM YacTH Marepuaia,
JIOMyCKaeT CYIECTBEHHble OmIMOKKM. He ymeeT mpuMeHsATh, SKCIUTyaTHpOBaTh M IMPOU3BOIUTH
BBIOOp DJIEKTPHUECKUX armapaToB. He BrajeeT 3HAUMTEIbHOM 4acThIO METOAOB, JOIYCKaeT
CYIIIECTBEHHBIC OIIHOKH.

2. Onucanue MKAJIbI Olle HUBAHUS

MaxkcrmanabHO BO3MOXKHBIM Oail 3a BeCh TEKYUIMH KOHTPOJb yYCTaHABIMBAETCSI PaBHBIM
55. Tekyuiee KOHTPOJIbHOE MEPOIPUATHE CUUTAETCS CIAHHBIM, €CJIA CTYIECHT IMOJYYWI 33 HETO
He MeHee 60% OT YCTAHOBJICHHOTO JJIsI 3TOrO KOHTPOJS MaKCHMaJbHOro Oama. PedruHroBbIi
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0aJ, BHICTABISIEMBIN CTYACHTY 3a TEKYyIlIee KOHTPOILHOE MEPOIPHSTHE, CIIAHHOE CTYACHTOM B
YCTAHOBJICHHbIC TPA(QUKOM KOHTPOJIBHBIX MEPONPUATHA CPOKH, OMPEACIETCS —CIeIYFOIHM
o0pazom

YpOBEHb BBHITIONIHCHUST KOHTPOJIBHOrO 3aianusi| PeirwHroBsiii 6aimt (B % OT MaKCHUMalbHOTO
0asuta 3a KOHTPOJILHOE 3aj[aHueE)
OTimyHO 100
Xoporio 80
Y 10BIIETBOPUTETHHO 60
HeynosneTBopuTenbHbII 0

3. MeToauyecKkne MaTepuajibl, oNpe /e isIlOle NPoueypbl olle HIBAHUS 3HAHMH,
YMeHHUil, HAaBBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XapaKTepPHU3YIIIUX 3Tanbl
¢dopmMupoBanusi KomneTe HUUI

[Ipouenypa TmpoBEeNEHHS JAHHOTO OLEHOYHOTO MEpONpPHATHS BKIIOYaeT B cels
IpOBEICHHE CcOoOeceI0BaHus.

[lpenmaraemple  CTYAEHTY 3aJaHusi TO3BOJNSIIOT  NPOBEPUTH  NpO(eCCHOHAIbHbIC
koMmreTenmpm: OITK-3, TTK-8, ITK-15.

JIsl MOATOTOBKM K JIaHHOMY OLEHOYHOMY MEpOIPHSTHIO OTBoAUTCs OoT 5 mMuHyT 10 10
MUHYT

[Tpu mONTOTOBKE K OTBETY CTYIEHTY MPEAOCTABIISIETCS MPABO MOJMB30BAHKS KOHCTIEKTOM.

[Tpu poBepke 3a/1aHusl, OLCHMBAIOTCS: TOCIIEIOBATEILHOCTD U MPABIILHOCTE OTBETOB

CocTaBurenb J1.B. CaMmoiineHKO
(moammck)

« » 20 r.
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