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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «CHCTEMBI YIPaBICHHS TEXHOIOTHYECKUMU TPOLIECCAMIDY
110 HanpasneHuto noarorosku 28.03.02 «Hanounwxkernepusy PI'BOY BO «Henl '¥»

Bepcus noxymenra - 1 cTp. 2 IlepBblii 3x3eMILIAD KOITHA Ne

Conep:xxanme
1. [Tacopt (hoH1a OIIEHOUYHBIX CPEACTB
2. Ilepeuenb popMHUPYyEMBbIX KOMITETCHITUN
2.1. KomnereHimu, 3akperi€HHbIC 3a JUCHUILUIMHON
3. CoaepkaHu€ OLICHOYHBIX CPEJICTB MO AUCLIUILINHE
3.1. Buabl OlIEHOYHBIX CPEACTB
3.2. ConepxaHue OLEHOYHBIX CPEACTB
4. ITopsinok IpOBENCHUSI U KPUTEPUH OLICHUBAHUSI IPOMEKYTOUYHOM aTTeCTallNU
4.1. Ilopsinok npoBeneHHsI MPOMEKYTOYHOM aTTeCTALU
4.2. Kputepuu OIIEHUBAHUS MPOMEKYTOUHON aTTeCTallud MO BUJIAM OI[EHOYHBIX
CpENCTB
4.3. Pe3ymbraThl MPOMEXKYTOYHON aTrTeCTallid W YpOBHH CGHOPMHPOBAHHOCTH
KOMIIETEHITNN
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U

MMWHOBPHAYKH POCCHUU

DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJ OLIEHOYHBIX CPEJICTB MO AUCHUIIINHE «CHCTEMBI YIPABIECHHS TEXHOIOTHYECKUMU TIPOLIECCAMIDY
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1

crp. 3 IlepBblii 3x3eMILIAD

KOITHA Ne

1. HACITIOPT ®OHJA OIIEHOYHbBIX CPEACTB

Hanpasnenue noarorosku: 28.03.02 Hanounxxenepus
Hanpasnennocts (nmpoduis): HaHoTexHONMOrMN B MaTepuanoBeleHUH
Jucnuniuna: Cuctemsbl ypaBieHHs TEXHOJIOTHUECKUMHU MPOLIECCaMU
Cemectp: 4
dopma IPOMEKYTOUHOM aTTeCTalMK: 3a4€eT
Cucrema OLICHUBAHUA: OLCHUBAHUC PC3YIIbTATOB OCYHICCTBIIACTCA IO CUCTCMC «3a4YTCHO — HC

3a4TCHO).

2. IEPEYEHb ®OPMHUPYEMbIX KOMIIETEHIIMIA U DTAIIBI NX

O®OPMUPOBAHMUA

2.1. KomnereHuMHu, 3aKpenyiéHHbIE 32 TUCIUTIIHHOM

H3y‘ICHI/I€ JAUCHUITIINHBI

«CHucreMsl

HanpasiieHO Ha (OPMUPOBAHUE CIEAYIOUIUX KOMIIETEHIIUH:

YOpaBJICHUA TCEXHOJIOTHUYCCKUMHA IIPOLCCCaMU»

Konwr
KOMIIETEHIIA Conepxxanue
u KOMITeTEHIHi WNHauKaTOphl TOCTUKEHUS IIepedyens niaHupyeMbIX
KOMITETEHIIMM COTJIACHO pEe3yNbTaTOB 00YUYEHUS 10
COTJIaCHO cornacHo ®I'OC OIOII HCLHTTHHE
Or'ocC (OIIOII BO)
(OIIOII BO)
1 2 3 4
YK-6 Cnoco6en ympasnsate | YK-6.1. JlemoncTpupyer Hns noctmxenust YK-6.1:
CBOMM BPEMEHEM, NOHMMAaHHUE OCHOBHBIX OCHOBHBIE TPUHIUIIBI
BBICTPAUBaTh U MPUHIUIIOB camoo0pa3zoBaHusl,
peann30BbIBaTh camMoo0pa3oBaHUs, npo¢eCCUOHATFHOTO U
TPAEKTOPHIO pohecCHOHATBHOTO U JIMYHOCTHOT'O Pa3BUTHUSA
CaMOpAa3BUTHs HA JIMYHOCTHOI'O Pa3BUTHS; g noctnxenus YK-6.2:
OCHOBE MPUHITUIIOB VK-6.2. OnpenenseT cBou ONPEACIISITH CBOU JINYHBIE
o0pa3oBaHUs B JIMYHBIE PECYPCHI U peCypChl M1 BO3MOYKHOCTH IS
TEYEHUE BCEU KU3HU | BOBMOYKHOCTH JJIs JOCTH>KEHHS IOCTABJICHHOW LIETN
IOCTHIKEHUS ITIOCTABIEHHON Jns noctmxenus YK-6.3:
LEJH; HaBBIKAMH PALIMOHAIILHOTO
YK-6.3. JleMoHCTpUpYET pacnpeesieHns: BpEMEHHBIX
YMEHHUE PalMOHAIBHOIO W/WIIN UHBIX PECYPCOB,
pacrmpeneneHust BpeMEHHBIX | HEOOXOAUMBIX
U/WJIM UHBIX PECYPCOB JUISI CAMOPa3BUTHS
OIIK-5 Cnoco6en npunumats | OIIK-5.1. Onpenensier Jnst noctuxenust OINK-5.1:

000CHOBaHHbIE
TEXHUYECKUE
peleHus B
npohecCuoHATBHOM
NeSITeTbHOCTH,
BBIOMPATH

nepevYeHb 000pyAOBaHUs Ha
IMMPOU3BOACTBC U B
nabopaTopuu,
obecrieunBaroIee
Oe3omacHoe

[IPOU3BOACTBO IIPU

OCHOBBI TEOPUU YIPABICHHS
TCXHOJIOTHYCCKHUMH CUCTCEMaMU,
a TakKe (YHKIIMOHAIBHOE
Ha3HA4YCHHUEC TCXHUYCCKUX
CpEeACTB, BXOASIIUX B COCTAB
CUCTEM aBTOMATHYECKOTO
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MUWHOBPHAYKH POCCHUN

DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE

YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «CHCTEMBI YIPaBICHHS TEXHOIOTHYECKUMU TPOLIECCAMIDY
110 HanpasneHuto noarorosku 28.03.02 «Hanounwxkernepusy PI'BOY BO «Henl '¥»

Bepcus noxymenra - 1

cTp. 4 IlepBblii 3x3eMILIAD

KOITHA Ne

s dexTuBHBIC U

HU3IroTOBJICHHUH

yIpaBlIEHUS;

Oe3omacHble HaHoMarepuanoB U u3aenuil | [ns nocruxenus OIIK-5.2:
TEXHUYECKUE U3 HUX. MIPOBOJIUTH AHAIIH3
CpelCTBa U OIIK-5.2. OuenuBaer TEXHOJIOTUYECKOI0 ITpoLecca 1
TEXHOJIOTHH TEXHOJIOTUH U3TOTOBJICHUS BBIOMpATh Hanboee
HAHOMATEPHAJIOB U u3Aenuil | 3hpexTuBHYI0O cxemy
U3 HUX C IMO3UIHH aBTOMATHYECKOTO KOHTPOJIS U
0€30MacHOCTH U YIIPaBJICHUS TEXHOJIOTMYECKIMHU
3 PeKTUBHOCTH. MpoIIeCccamu;
Jnst noctmxenust OITK-5.2:
MPUHITUIIAMHA U METOIaMH
MOCTPOCHHS aBTOMAaTHYECKUX
CHCTEM YIpaBJICHUS
TEXHOJIOTUYECKUMU TPOIIeCCaMH
U UX TEXHOJIOTMYECKON
peanu3aIyy ¢ UCI0JIb30BaHUEM
COBPEMEHHBIX TEXHHYECKHIX
CPEICTB B MPOECCUOHATLHOM
JESTeTbHOCTH
OIIK-7 Criocoben OIIK-7.1. Ucnonp3yet s noctrxenus OITK-7.1:

oOJractu

MPOEKTUPOBATh U

00BEKTOB, CUCTEM U
MIPOIIECCOB B

HAaHOWHKCHCPUHA

HOPMAaTUBHYIO U

CONPOBOXKAATh TEXHOJIOTHYECKYIO
MIPOU3BOICTBO JIOKYMEHTAITUIO JIJISt
TEXHUYECKUX MPOEKTUPOBAHUS U

COIIPOBOXACHUA

00BEKTOB, CUCTEM U
MPOIECCOB B 00JIACTH
HaHOMHKECHEPUHN

MMPOU3BOACTBA TCXHUYCCKUX

MIPUHIIHAITBI TIOCTPOCHUS H
(GyHKIIMOHMPOBAHUS
ABTOMATHU3UPOBAHHBIX CHCTEM
yIpaBIeHUS, OCHOBHBIE METOIBI
Y TEXHUYCCKUE CPECTBA
ABTOMATHU3aI[U1 TUIIOBBIX
TEXHOJIOTUYECKHUX MPOIIECCOB;
OCHOBBI IIPOTPAMMHUPOBAHHS
MHUKPOKOHTPOJIJICPOB;

Jns noctmxenust OITK-7.1:
HCIIOJIb30BaTh COBPEMEHHBIC
TEXHOJIOTUYECKHE CPE/ICTBA
ABTOMATH3AIMH U YIIPaBICHHS
P U3TOTOBIICHUU TPOIYKITUN
HAaHOTEXHOJIOTHHU

Jns noctmxenust OITK-7.1:
HaBBIKaMH MPOSKTUPOBAHUS
ABTOMATHYCCKHX CUCTEM
YIPaBICHUS TEXHOJIOTHYSCKUMU
MpoLeccaMu u
MIPOrPaMMUPOBAHHUS
MHUKPOKOHTPOJIICPOB,
HEOOXOIUMBIX JUIS
ABTOMATH3AIMH STUX MPOIECCOB
B 00JIaCTH HAHOUHKCHEPHUHU

© OOy BO «YenlY»




MUWHOBPHAYKH POCCHUN

U

duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «CHCTEMBI YIPaBICHHS TEXHOIOTHYECKUMU TPOLIECCAMIDY
110 HanpasneHuto noarorosku 28.03.02 «Hanounwxkernepusy PI'BOY BO «Henl '¥»

Bepcus noxymenra - 1

crp. 5

IlepBblii 3x3eMILIAD

KOITHA Ne

3. COOEP’ KAHUE OHEHOYHbBIX CPEACTB ITIO AMCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

Kon xommerenmmm/

Hanmenosanue

HanmenoBanue

Ne KonTtpomupyembie TeMbl/ | OIIEHOYHOTO CPEACTBa OIICHOYHOTO CpECTBa
IJIAHUPYEMBbIE PE3YIbTAThI N
n/m oGVUCHIS pasnensl ZITISL TEKYIIETO Ha MPOMEXKYTOYHOH
i KOHTPOJIS arrectaruu/Ne 3aaHvsI
Jns moctmxkenuns YK-6.1:
OCHOBHBIE TPUHITUIIBI
caMo00pa30oBaHuUs,
npo¢eCCHOHATBLHOTO U
pod KOHTPOJIbHAS
JUYHOCTHOTO Pa3BUTHUS
p Pasnen 1. «S3p1x C pabota; 3aganue Ne | Tecrt (Pazgen 1, Ne
Hnst noctmxenns: YK-6.2: .
1. Y TUPEKTUBBI 1 k nmpakTtuyeckuMm | 1-8); Bommpocsl K
OTIpeeINIATh CBOM JINYHBIE
Ipemnpoueccopa 3aHATUAM 3agery Ne 1-8
pecypehbl U BO3SMOXHOCTH IS
JOCTHKEHUS TIOCTAaBJICHHON
LENH
Jns moctmxkenuns YK-6.3:
HABBIKAMU PAIlMOHAIEHOTO
pacnpeeneHrs BpeMeHHBIX
W/WJIA UHBIX PECYPCOB,
HEOOXOIMMBIX Paznen 2. KOHTPOJIbHAS
AT CaMOpa3BUTHA «DyHKIIUU U paborta; 3aganue Ne | Tect (Pazmen 2, Ne
2. Makpochl si3bika C 1 k nmpaktuyeckuMm | 1-8); Bommpocsl K
Host noctimkenus OIIK-5.1: JUISL pa3iIN4HbIX 3aHATHUAM 3agety Ne 9-17
OCHOBBI TCOPHH YNIPABICHUS | KOMITHIIATOPOBY
TE€XHOJOTHYECKUMHU
CUCTEMaMH, a TAKXKe
GyHKIIMOHATEHOE
HA3HAYCHHUE TEXHHUYECKUX
CPEJICTB, BXOSAIINUX B COCTaB Pasien 3 KOHTPOJbHAS
CHCTEM aBTOMATHIECKOTO A XI/ITe.KT . pabora; 3amanue Ne | Tecr (Pasmen 3, Ne
3. | YOpaBJICHHA, MHE OKOHTYI())Jme o 2 k mpakTHYeckuM | 9-12); BOmpockl K
Hns noctuxenust OITK-5.2: N \;R» p P RAHITHSIM sauery Ne 18-36

MPOBOJUTH aHAIIN3
TEXHOJIOTUYECKOTO Iporecca
Y BBIOMpATh Haubosee

© OOy BO «YenlY»




MUMHOBPHAYKH POCCHUN

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

U

DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «CHCTEMBI YIPaBICHHS TEXHOIOTHYECKUMU TPOLIECCAMIDY
110 HanpasneHuto noarorosku 28.03.02 «Hanounwxkernepusy PI'BOY BO «Henl '¥»

Bepcus noxymenra - 1 cTp. 6 IlepBblii 3x3eMILIAD KOITHA Ne

3 PeKTUBHYIO CXEMY

ABTOMATHUYECKOT'O KOHTPOJIS
U YIIpaBJICHUS
TEXHOJIOTHYECKUMU
poleccamu;

Pasznen 4.
«Komnunsaropsl u
cpeacTaa

KOHTPOJIbHAS
pabota; 3aganue No
2 K MPAKTUYECKUM

Tect (Paznen 4, Ne
9-12); BoripocsI K

pa3paboTku st
MHKPOKOHTPOJLIEPO
B AVR»

Jnsa noctmxenus OIIK-5.2:
MPHUHIIATIAMA U METOIaMH
MOCTPOCHUS aBTOMATHUECKUX
CUCTEM YIPaBICHUS

3aHATUAM 3auety Ne 37-49

TEXHOJIOTHYECKUMU
nporeccamu u ux
TEXHOJOTHYECKON
peanuzanuu c
UCIIOJIb30BAaHUEM
COBPEMEHHBIX TEXHHUYECKUX
Cpe/CTB B
npodeccuoHaIbHON
JeATEIbHOCTH

Jnsa noctmxenus OIIK-7.1:
MPHHIIAITBI TIOCTPOCHUS U
(GYHKIHOHUPOBAHUS
ABTOMATHU3UPOBAHHBIX
CUCTEM YTIpaBICHUS,
OCHOBHBIE€ METOJIBI U
TEXHUYECKUE CPEICTBA
aBTOMAaTHU3aI[MH THIIOBBIX
TEXHOJOTHUECKUX
MIPOIIECCOB; OCHOBBI
POrPaMMHUPOBAHUS
MHUKPOKOHTPOJUICPOB;

Jnsa noctmxenus OIIK-7.1:
UCII0JIb30BaTh COBPEMEHHBIC
TEXHOJIOTHYECKHE CPEJICTBA
aBTOMAaTHU3AIUN U
yIpaBIeHUS TpU
W3TOTOBJICHUH MTPOTYKITUH
HAHOTEXHOJIOTHUU

Hns moctmxkenus OIIK-7.1:
HABBIKAMU MPOCKTUPOBAHUS
aBTOMAaTHYECKUX CUCTEM
yIIpaBICHUS
TEXHOJIOTHIECKUMHU
poreccaMmu u
POrPaMMUPOBAHUS

KOHTpPOJIbHAS
pabora; 3amanus Ne
lu2x 1-12); Bommpocsl K
IIPAKTUYECKUM 3agety Ne 1-14, 37-
3aHATUAM 49

Paznen 5.
«ITporpammubIe
pUMEPBI ISt
MUKPOKOHTPOJLIEPO
B AVR»

Tect (Paznen 5, Ne

© OOy BO «YenlY»




MUJHOBPHAYKHU POCCUN
@” DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «CHCTEMBI YIPaBICHHS TEXHOIOTHYECKUMU TPOLIECCAMIDY
110 HanpasneHuto noarorosku 28.03.02 «Hanounwxkernepusy PI'BOY BO «Henl '¥»

Bepcus noxymenta - 1 crp. 7 [TepBsiit sx3eMILISIP KOIIMA Ne
MHUKPOKOHTPOJIJICPOB,
HEOOXOIMMBIX I
aBTOMaTHu3anuu ITUX
MPOIIECCOB B obnactu
HaHOWHXCHCPUU

3.2 Conep:xaHue OLICHOYHBIX CPeICTB

ba3a TecToBBIX BOIIPOCOB

Ne | ®opmynupoBka Bompoca
n/n

BapuaHTbl 0TBETOB

Paznenst Ne 1«31k C u nupexTussl npenporeccopa» U Ne 2 « DyHkuuu u Makpocs! si3bika C

JJI PA3JINYHBIX KOMITUJIATOPOB)

1 Kakas u3 cnegyromux 3anuceit 1. ** KommenTapwmii **
SIBJISICTCS IPABUIIBHBIM 2. /* kommeHTapui */
KOMMeHTapueMm B Cu? 3. {koMMeHTapuii}

4. */ KommenTtapuu */

2 Kakynmu 3HaKaMu 3aKaHIMBACTCS 1., (3amsiTas)
OOJBIIMHCTBO CTPOK Koza B Cu? 2. : (nBOETOUME)

3. ; (Touka ¢ 3anaAToil)
4. . (Touka)

3 Kaxkoi1 u3 nepeuncieHHbIX TUIIOB 1. float
JIAHHBIX HE SIBIISIETCSA TUIIOM JaHHBIX | 2. double
B C? 3. real

4. int

4 Kaxkoit u3 cnenyromux oneparopoB - | 1.=
OIIepaTop CpaBHEHUs JIBYX 2.:=
MepeMeHHBIX? 3. equal

4. =
5 [{ukn ¢ mpeayciaoBUeM - 310 ... 1. while
2. for
3. do while
4. if

6 KaxoB pe3ynbrar paboTsl 1. Onun
cienyromero ¢ppaHMeHTa koaa? 2. Hoanb
intx =0; 3. [Ipuser mup
switch(x) 4. HonslIpuser mup
{

© OOy BO «YenlY»




MUJHOBPHAYKHU POCCUN
DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

U

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «CHCTEMBI YIPaBICHHS TEXHOIOTHYECKUMU TPOLIECCAMIDY
110 HanpasneHuto noarorosku 28.03.02 «Hanounwxkernepusy PI'BOY BO «Henl '¥»

Bepcus noxymenra - 1 cTp. 8 IlepBblii 3x3eMILIAD KOIIMANe
case 1: print("Onun");
case 0: print("Hoump");
case 2: print("IIpuser mup");
}
7 Yemy Oyzner paBHa nmepeMeHHasl a, 1.9
[IOCJI€ BBIMIOJIHEHUS 3TOT0 Koma inta; | 2. 10
for(a=0;a<10; at++) {}? 3.1
4.0
8 B xakom ciydae MOXKHO He 1. ecniu B Tene omneparopa if 1Ba u 6osnee
UCTOJIb30BaTh (PUTYPHBIE CKOOOYKH B | OIIEpaTopoB
oreparope BbiOopa if? 2. ecsid B TeJie oneparopa if Bcero onux
omneparop

3. HET NpaBUIILHOTO OTBETA
4. ecnu B Tene oneparopa if HeT Hu OHOTO
oreparopa

Paznenst Ne 3 «Apxurekrypa MUKpOKOHTposiepoB AVR», Ne 4 «Komnuiaropsl u cpeacTsa
pa3paboTKu JyIsi MUKPOKOHTPOJIepoB AVR», Ne 5 «IIporpammHubie mpuMepsl AJis

MUKpPOKOHTposiepoB AVR»

9 [Iporpamma, koTOpast OCYIIECTBISET
IIEPEBOJ UCXOIHOU IIPOrpaMMBl B
SKBUBAJICHTHYIO €l OOBEKTHYIO
MporpamMMy Ha sI3bIKE€ MaITMHHBIX
KOMaH]] MJIM Ha sI3bIKe acceMonepa,
Ha3bIBAETCH ...

1. uaTEpIIpeTaTop
2. KOMIIMJISITOP
3. TpaHCISITOp

4. ckaHep

10 | Kak B aBTOMarn3npoOBaHHBIX
CUCTEMaX Ha3bIBAETCSl TEXHUUECKOE
CPEICTBO, BBINONHSONIEE QYHKINH
yrpaBiaeHus] PU3NIECKUMU
MpoLIeCCaMU B COOTBETCTBUH C
3aJ10KEHHBIM?

1. Tpan3ucTop
2. TpaHCIATOP
3. nuon

4. KOHTpOJLIIEp

11 Kaxkoe cemeticTBO
MUKPOKOHTPOJIIEPOB HE
CYILECTBYET?

1. SUN (NASA)

2. MCS 51 (Intel)
3. AVR (Atmel)

4. PIC (Microchip)

12 | Kakyro pa3psaiHOCTb UMEIOT
MHKPOKOHTpOJIIEphI ceprrt AVR?
PaspsiaiHOCTh yKa3aHa B OUTax.

1.8
2. 16
3.24
4.32

3agauu K NMPAKTHY€CKUM 3aHATHUAM

pakTnueckoe 3aganue Ne 1 «YrpasieHue KUAKOKPUCTALIMUECKUM JTUCILIEEM).

3anporpamMmmupoBaTh MHKpoKoHTpoiiep ATmegaS (AVR) ans ymnpaBinenuss MomyiieMm
KUJIKOKPUCTAITUIECKOTO TUCILIEs, coBMecTuMoro ¢ moaenbio HD44780 ot komnanuu Hitachi. B
YaCTHOCTH, HE0OX0oauMo Ha s3bike C Hammcarh Mporpammy, KOTopas OyJIeT WHHUIMATH3HPOBaTh
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KHUJKOKPUCTAJUINIECKUI MOAY/Ih Ha MHAMKAIMIO B JIBYX CTPOKAaX B YETHIPEXPA3PSIIHOM PEXKHUME,
MIOCJIe Yero Ha JIBE CEKyHbI OyneT oroOpaxkarb cTpoky "Starting...", 3aTeM B G€CKOHEYHOM IIHKJIE
C TIEPHOJIOM B JIBE€ CEKYH/JIbI JIOJDKHBI YepenoBarbes ciosa "Hello" n "World".

[Ipaktuueckoe 3aanue Ne 2 «M3mepeHne TemMneparypbi.

3anporpamMmmupoBaTh MuUKpokoHTposuiep AT90S8515 (AVR) mna  orobOpakenus Ha
KUJKOKPUCTATUIECKOM JHCIUIEE PE3YIbTaTOB HM3MEPEHHUS TEeMIeparyphbl, TOTYyYEHHBIX C
romoIipio aaranka LM75 ot kommanuu National Semiconductor. Jlarunk LM75 moakmtogaercs
no unrepdeiicy I*C.

IIpumep BapuaHTa KOHTPOJIbHOM padoTsl (Paznens 1, 2)

1.  Jare onpexneneHus: HACHTU(UKATOPA, KIFOYEBOTO CIIOBA, ONIEPATOPa M BHIPAKEHUSI.

2 UeM oTiiyuaeTcs nepeMeHHas OT KOHCTAHTHI B SI3bIKe MporpamMupoBanus C?

3.  Ilepeuncnure cTangapTHbIe QyHKIMH A3b1Ka C.

4 Kakne ocHoBHble (yHKmuu kommwisitopa WInAVR  ucnons3yrorcst sl yrnpaBieHUS
MUKPOKOHTPOJIIEPOM?

Bomnpocsl k 3a4ery

l. Crpykrypa nporpammsl Ha C

2. Tunel JaHHBIX, IEPEMEHHbBIE, KOHCTAHTBI

3. OyHKIIUU

4. CrpykTypsl

5. VYkazarenu u ajipeca NepeMEeHHBIX

6. MaccuBsl U CTpOKU

7. Oneparopbl BETBICHUSA

8. [Muknnyeckne KOHCTPYKLIUH

9. CrannmapTHbie PyHKIIMHM BBOJA/BBIBOIA

10.  JlupexTuBbl Ipenporeccopa

11. O6paboTka mpepbIBaHUM

12. HcnonHeHue acceMOIEPHOTO KO/ia

13. Crannmaptabie QyHkuu si3pika C

14. @yHkuuu 1 Makpocsl komnuisitopa WINAVR
15. OyHKIMK 1 Makpockl kommuisiTopa CodeVisionAVR
16. ®ynkuuu 1 Makpocsl komnuisitopa CCS-PICC
17. Oynkiun komnuisTopa mikroC

18.  BocwemupaspsaHbie MUKpOKOHTposuiepsl AVR
19. CemelicTBa BOCBMUPA3PSIAHBIX MUKPOKOHTpOJLIEpOB AVR
20. OTtnagouHas miaara

21.  Cxema 6a30BOro MOHTaxa

22. CrpykTypa MUKpOKOHTpOJL1epoB AVR

23. [IporpammupoBanue naMsTiu

24.  Texuonorus picoPower

© OOy BO «YenlY»




MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «CHCTEMBI YIPaBICHHS TEXHOIOTHYECKUMU TPOLIECCAMIDY
110 HanpasneHuto noarorosku 28.03.02 «Hanounwxkernepusy PI'BOY BO «Henl '¥»

Bepcus noxymenra - 1 crp. 10 [lepBsiit ox3emmsip KOIIMA Ne
25. 00630p BO3MOXKHOCTEH MUKPOKOHTposuiepoB ATxmega A
26. Opranuzanus namsati cemelictsa ATxmega

27. KonTtpomiep npsmoro nocrymna K namsita

28.  Cucrema 00pabOTKU COOBITHIA

29. CucreMa CHHXpOHHM3ALIMHA

30.  CuyeTywKHU peaJbHOrO BPEMEHU

31.  Monayns nutaHus oT 6atapen

32.  OO6paboTtka mpepbIBaHHHA

33.  Amnamoro-nupoBoe npeodpa3oBaHue

34.  Ludpo-ananorooe npeodpa3oBaHue

35. Cpenctsa mm@poBaHHs

36.  Monynb oOMeHa JaHHBIMH 10 HH(PPAKPACHOMY KaHATY

37.  Kommumstop WinAVR

38.  Cpena pazpabotku AVR Studio

39. OMynsauus

40.  Okno Memory. OxHo Register. Okno Watch

41. Otnaaka nporpamMmmsl

42.  Hactpoiika napaMeTpoB UMHUTATOpa

43. Co3pnanue NpoeKTa U KOMIUJISLNS TPOrPaMMBbI

44.  Cpena pa3pabotrku CodeVisionAVR

45. Komnusisiiust 1 mocTpoeHue nmpoekra

46.  Cozpanue npoekra ¢ nomouibio mactepa CodeWizard AVR
47. Co3znanue HOBBIX (paityIOB ¢ UCXOMHBIM KOJIOM

48. Otnaaka nporpamMmmsl

49.  IIporpaMMaropsl Al MUKPOKOHTposuiepoB AVR

4. NIOPANOK NPOBEJIEHUA W KPUTEPUHN OHLEHWBAHUA
MPOMEXYTOYHOU ATTECTAIIUN

4.1. Ilopsinok mpoBeaeHUs MPOMEKYTOYHOM aTTeCTALUA

[TpomexxyTouHast aTTecTanus MpoOBOIUTCS B popMe 3a4eTa B JBa dTara.

Ha nepBom 3Tamne CTyIeHT NMPOXOAUT TECTUPOBAHHUE. TeCcT COCTOUT U3 IECATH BOIPOCOB,
M3 KOTOPBIX TIO JIBa BOMPOCa JOJDKHO OBITh M3 KaXJIoro pasaena. [IpomomKuTenbHOCTh
IIPOXOXKAECHUSI TeCTUPOBaHUSA — 20 MUHYT.

Ha BTrOpoM 3Tame CTyaeHT B yCTHO-TIMCBMEHHOW (opMe OTBEYAaeT Ha OJUH BOMPOC W3
Ounera. Bpems moAroroBku K OTBETY Ha Borpoc u3 omnera — 30 MuHyT. Bo Bpems moaroToBKu
MOXXHO HCITIOJIBb30BaTh CIIPABOYHLIC MaTCpUallbl.

4.2. Kpurepum OueHUBAHMSI NMPOMEKYTOUYHOM ATTECTAIMM MO BHAAM
OII€HOYHBIX CPEJCTB

Crenenp yCBOGHHMS Marepuaia J0JDKHA OBITh MPOAEMOHCTPUPOBAHA MPHU BHIOJHEHUH

MPAKTHYCCKUX 3aJlaHuM U KOHTPOJIbHBIX pa60T B TCUCHHUC CCMCCTpa. CTy,[IeHTI:I B TCUYCHHC
CEMECTpa AOJKHBI YCIICITHO BBIIIOJHUTH HNPAKTUYCCKUEC 3aJaHUSA U CAAaTbh KOHTPOJIbHBIC pa6OTBI
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0 BCEM paslernaM JUCIHUIUIMHBL. B TedeHWe ceMecTpa CTYACHT JO/DKEH BBITOJHUTH YEThIPE
KOHTPOJbHBIE PA0OTHI MO TEPBBIM YETBHIPEM pazieiaM JUCHUTIINHBI «CHCTEMBI YyIpaBIeHUS
TEXHOJIOTHYECKUMH TIporieccaMny». Ha KOHTpOJIbHOM paboTe CTYIEHTY HEOOXOIUMO OTBETHTH Ha
YeThIpe Bompoca. B ciiydae eciu CTyIeHT He cllal KaKue-IMOo KOHTPOJIbHBIC pa0OTHl B TEUCHUE
ceMecTpa, TO Ha JOIMYCKe K 3a4eTy €My MpeiaracTcsl BBITOJHUTH KOHTPOJIBHBIE PaOOTHI IO
COOTBETCTBYIOIIMM  TeMaM. B  KauecTBe  JOMOJHUTENBHBIX  KPUTEPUEB  IPOBEPKHU
CaMOCTOSITCIIBHON PpabOThl CTYICHTa CYUTACTCS BBICTYIUICHHE CTYICHTOB IO COOTBETCTBYIOLIUM
pazaenam, IpeJIoKEHHBIM B KAY€CTBE BBITTOIHEHUSI CAMOCTOSITEIILHON paOOTHI.

Oco0eHHOCTH TPOBEJACHUN TPOICIyphl OIICHUBAHUS PE3YJbTaTOB OOyUCHUS HMHBAIUIOB U
JUI] C OrpPaHMYEHHBIMA BO3MOXKHOCTSIMH 370pOBBsi 0003HaueHbl B paboueil mporpamMme
JTUCIUATITAHBI (MOTYJIIA).

Kpurepuu ornieHMBaHUsS KOHTPOIBHOUN pabOTHI:

YpoBeHb OCBOCHHS
XapakTepuCTUKU OTBETA Ouenka MIPOBEPSAEMBIX
KOMITETEHIIMH
[IpaBUIBHO U C MOSCHEHUSIMU JIaHBI OTBETHI HA .
BBICOKHUI
YEThIPE BOIPOCa
JlaHbI OTBETHI HAa YETHIPE BOIIPOCA, HO UMEIOTCS
OLIMOKH .
3a4TEHO cpeaHuit
[IpaBUIBHO U C MOSCHEHUSIMU TaHBI OTBETHI HA TPU
BOIIpOCa
YacTU4HO AaHbl OTBETHI HA YETHIPE BOIPOCA o
Perniensl Tpu 3a1a4M, HO €CTh HEOOJIBIINE OMIUOKH
JlaHbl paBUIIbHBIE OTBETHI TOJIBKO HA OJUH-/IBA .
HE 3aYTEHO HEJOCTaTOYHbIN
KOHTPOJIBHBIX BOIIPOCa

K npomexxyTouHoil arrectanuu (3a4eTy) He JAOMYCKAIOTCS CTYIEHThI, KOTOpbIE HE CAalu
OTYCTHI IO NPAKTUYCCKUM 3aJaHUAM.

3adeT npoxoauT B Ba dTana. Ha mepBoM sTare CTyIeHT NMPOXOAUT TeCTUpoBaHue. Bropoit
9Tl 3aKJII0YaeTCs B OTBETE HA BOMPOC U3 Omiiera.

4.2.1. Kpurepum onleHUBAHMSA TecTa
B pesynbrare mpoXoXIeHHS TECTUPOBAHHMS CTYICHT MOXKET Habparh He Ooniee MATH

0a/ioB, KOTOpble OyIyT CyYMMHpOBaThCsi C OajylaMd, TIOJYYCHHBIMH TIpU OTBETE Ha
TEOPETUUECKUI BOIIPOC.

ITpaBunrnHbBIE
p 10 8-9 7 6 5 MeHee 5
OTBETEI
Bamner 5 GaJuIoB 4 6ayra | 3 Oayra | 2 Gajuta 1 0amn 0 0amtoB
YpoBeHb
OCBOEHHUA BBICOKM I CpeaHui 0a30BBII HEJOCTATOYHBIN
MIPOBEPSIEMBIX
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KOMIIETEHIIUHN

4.2.2. Kputepuu ouleHUBAHHUS TEOPETHYECKOI0 BONPOCA

B Ounere npuBeneH OMH TEOPETHUYECKUIT BONPOC M3 CHHCKA BOIPOCOB K 3a4eTy (pasaen
3.2. ConeprxaHue OLIEHOYHBIX CpencTB). B mpoliecce oTBeTa CTYyAEHTOM Ha 3TOT BOMPOC MOXKET
ObITh HaOpaHO He OoJsiee MATH OaJIIOB.

Kpurepuu onieHMBaHUsI TEOPETUUECKUX BOIIPOCOB

YpoBeHb
OCBOCHUS
MPOBEPSAEMBIX
KOMIICTCHITHI

XapakTepuCTUKU OTBETA bamnnbt

CrymeHT OOHapy)KWJl BCECTOPOHHEE, CHUCTEMAaTHYECKOe |
rIyOokoe 3HaHWe ydeOHoro Marepuana. McuepmnbiBaroiie,
MOCJICZI0BATEIIbHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro M3jaraer,
HC 3any,[IHSIeTC$I C OTBCTOM HpI/I BUAOU3MCHCHUU 3aJaHUA, 5 BBICOKI/II\/'I
CBOOOJIHO CIIPABIISICTCS ¢ TTOCTABJICHHBIMH 3aJa4aMu. [IpaBHIIbHO
O6OCHOBBIBaCT HpI/IHSITBIC peLHGHI/ISI. MO)KCT CaMOCTOATCIBbHO
000011aTh U W3JIaraTh MaTepual, He TOMyCKas OIMHMOOK.

CTy,[[eHT TBCPAO 3HACT MATCpUal AUCHUIIJIMHBI, I'PaMOTHO W II0

CYILIECTBY M3JaraeT ero, HO MPHU STOM JAOIMYCKAIOTCS HErpyobie 4
OLIMOKH ITPH OTBETE HA BOMPOC.
CTyneHT OCBOMJI TOJIbKO OCHOBHOM MaTepuall, HO HE 3HaeT CpeIHUM
OTACIBbHBIX IleTaJIefl, AOIYCKACT HCTOYHOCTHU, HCAOCTATOYHO 3
IpaBWIbHbIE (OPMYITUPOBKH, HAPYIIAET TOCIEA0BATEIbHOCTh
W3JI0KEHUS] TPOrpaMMHOT0 MaTepuara.
CTyaeHT 3HaeT JUIIh HEKOTOPbhIE U3 0a30BBIX MOHATHH, C ) 6430BLI
6OJII>H_II/IM 3aTPYAHCHHUECM OTBCYACT HA BOIPOC
[Ipu oTBeTE HA BOMIPOC CTYIEHT JOMYCKAET IPyObIe OITMOKH 1
HEJIOCTATOYHBIN
CTyI[GHT HC MOXCT OTBCTUTH HA BOIIPOC 0

4.2.3. IlogBeaeHue UTOTOB MPOMEKYTOUHON aATTeCTALNM

Jlist mipoBelieHUsT POMEXKYTOUYHOW aTTeCTAllMM U OIICHKU YPOBHEH C(HOPMHPOBAHHOCTH
KOMIIETEHIIMH TMPOU3BOAUTCS CyMMHUpOBaHHE OajuioB, HaOpaHHBIX CTYIEHTOM B pe3ylbTaTe
BBHITIOJTHEHHSI TECTa M OTBETAa HA TEOpPETHUYECKHid Bompoc u3 Owmiera. Ha ocHOBe 3TuX 06amioB
BBICTABJISIETCSA OLEHKA IO CHCTEME «3a4T€HO — HE 3a4TeHO». Kpurepuu BBICTABICHHS OLICHKH
MIPUBE/ICHBI B TA0JIHIIE HUXKE.

OueHka Bamnel
3auTeHo 10-7
He 3auTeno 0-6
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4.3. Pe3yabraThl NPOMEKYTOUHOM aTTeCTANIMU U YPOBHHU CHOPMHPOBAHHOCTH

KOMIIETeHIIUM

OrneHka

bamner

YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHITUN

3auTeHo

10

BbIcoKkH ypPOBEHb OCBOCHUS IIPOBEPSIEMBIX KOMIIETCHIIN:
CTYIEHT CBOOOJHO  BJIaJICET OCHOBHOM  TEPMHUHOJIOTHEH
IIPUHIIUIIOB IIOCTPOEHHUSI u (YHKIMOHUPOBAHHS
aBTOMAaTU3UPOBAaHHBIX CUCTEM YIPABJICHHS U OCHOBHBIX METONOB
u TEXHUUYECKUX CPEICTB aBTOMAaTHU3aluu TUIIOBBIX
TEXHOJIOTHYECKUX  IPOLECCOB; IMOJHOCTBIO  CHPOPMUPOBAHO
yYMEHHE HCIIOJIb30BaTh HaBbIKU IIPOrpaMMHUPOBAHHUS
MUKPOKOHTPOJUIEPOB Ul PEIIECHUS IPAKTUYECKUX 3a1a4.

3auTeHo

CpenHuii ypoBEHb OCBOEHUS IPOBEPSIEMBIX KOMIIETEHIINI:

y CTyAeHTa (GOpMUpPYETCS KOMIUIEKCHOE TEOPETUYECKOE 3HAHUE O
MIPUHIUIIAX IIOCTPOCHMUS u (YHKIMOHUPOBAHHUS
aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABICHHUS U OCHOBHBIX METONAX
U TEXHUYECKUX  CPEICTBAM  aBTOMAaTW3allUd  THUIIOBBIX
TEXHOJIOTMYECKUX  IPOLIECCOB; chOpMHPOBAHO  YMEHHE
IIPUMEHSATH IIOJIy4ECHHBIE HAaBBbIKH IIPOrPAMMUPOBAHUS
MUKPOKOHTPOJUIEPOB JJIsl PEIICHUS KOHKPETHBIX MPAKTHYECKUX
3a/1a4.

3auTeHo

bazoBblii ypoBEHb OCBOEHHUS TPOBEPSAEMBIX KOMIIETEHIIHI:
npenmnonaraer (HopMHUpPOBaHHWE KOMIIETEHIIMI HAa HadaabHOM
YpOBHE: CTYIEHT 3HAeT TOJbKO OCHOBHBIE  IOJOXKEHHUS
AUCHUIUIMHBL W HCEAOCTATOYHO BJIAACCT HABBIKAMH PCIICHUS
MPAKTHYECKHX 3a]1au.

He 3auteno

0-6

Henocrarounsiii ypoBeHb OCBOCHHS ITPOBEPSAEMBIX KOMITETCHITUI
CTYIEHT HE 3HAeT OCHOBHBIX IIOJIOKEHMM BOIIpOca, He
OpUEHTHUPYETCS B OCHOBHBIX MOHSTHSX, M3JIaraeT Marepuain ¢
TPYAOM, C TpyObIMH  (aKTHUYECKUMHU  oOmHOKaMu MO0
OTKa3bIBa€TCsl OT OTBETOB Ha BOIIPOCHI.
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28.03.02 Hanounxenepusi, HaHoTexHo/10ruM B MaTepuajioBeIeHUN,
®OC no gucoumuimHe " CucreMsl ypaBIeHN s TEXHOTOTMTYECKIMHI
nponeccamn' , 2025 r.H., ouHas ¢popma odyuenus

@OH/I OIIEHOYHBIX CPEACTB JHCHHILIMHBI (MOIYJI51) O0OPEH U PEKOMEHI0BAH:
IIpopexTop no yuebHoit paboTe yTBepxkaAcHo 24.02.25 A.A. CanamaroB

Y4eHpIM COBETOM (pr3HUYECKOro (haKynpTeTa

IIporoxon 3acemanus Ne 06 ot 20.02.2025

IIpencenarens YueHoro cosera
(husmuueckoro dakynpreTa COTJIACOBAHO M.A. 3arpebun

3acenanneM kageapbl GU3NKUA KOHIEHCUPOBAHHOIO COCTOSIHUS

IIporoxon 3acemanus Ne 04 ot 18.02.2025

3aBeayromuii kKageapoit CONIACOBAHO B.JI. ByuenbHUKOB

ABTOp (COCTaBUTEIB) B.A. I'peminsikoB

CTpykrypa padoueii mporpaMmbl cooTBeTcTBYET npukasdy pekropa ®I'bOY BO «Ueal'V» ot «13»
anpeas 2021 r. Ne 247-1
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