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PaGouass mporpaMMa JOUCHUIUIMHBI COCTaBJI€Ha B COOTBETCTBHM C aKTyaJM3MPOBAHHBIM
denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEeNIbHBIM CTAaHAAPTOM BBICHIETO OOpa3OBaHHS —
OakanaBpuaT no HampapieHuro noarotoBku 09.03.01 MudopMaTtrka ¥ BRIUMCIUTENbHAS TEXHHUKA,
YTBEP)KJICHHBIM IIPpUKa30M MUHHCTEpCTBA HayKH U Bbiciiero odpasoBanus Poccuiickoit denepannu
19.09.2017r. Ne929

Pazpabotunku paboueit mporpaMMbl JUCHUTUIAHBL:

KaH. TIe/I. HayK, JOIEHT Kadempol Vs
MH()OPMALMOHHBIX U TEXHUUECKUX CHCTEM y ol H.A. Iletposa
JIOJDKHOCTB, YU€Hasi CTeTNeHb, YIEHOE 3BaHUE j%nﬁncs N.0. ®damunus
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3aBenyromui kKadeapoit nHHOPMAITMOHHBIX / 7,/ /
TEXHUYECKUX CUCTEM CALL / I1.A. Erapmun
JIOJDKHOCTB, YU€HAs CTETICHb, YIEHOE 3BaHUE TIO/IIT! N.0. ®damunus

Pabouast mporpamMma AMCHMILIMHBI PacCMOTPEHA Ha 3aceJaHuM Kadeapbl HH(OOPMAIMOHHBIX U
o
TEXHUYECKUX CUCTEM OT «11y» okTsaOps 2022r. mpoTOKOII N_ 10a

/7,1
3aBenytomumii kKaheapoi, K.T.H., JOIEHT (L L/f { / I1.A. Erapmun

JIOJDKHOCTB, YUEHAs CTETICHb, YIEHOE 3BaHUE TMoAHCH N.0. ®damumnus

Pabouass mporpamMma AWCHMILIMHBI PAaCCMOTPEHAa Ha 3aceaHWHM HAYYHO-METOJUYECKOrO COBETa
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.B.
[pencenarens HMC ¢dunuana, K.T.H., JOUEHT ; m/ C.B. CoGozen

JIOJKHOCTb, yu€Has CTeTeHb, YU€HOE 3BaHUe MOJIHCH N.0. damunus

PaGouass mporpamma aucuumiuHbel yTBepkaeHa B coctaBe OIIOIIl pemenneM YueHoro coBeTa
Cuol'Y um. M.®. Pemreraea Ne5 ot 28.10.2022r.



AHHOTALIUA
PaGoueit mporpaMMbl JUCIUTLTAHBI
IBM u nepudepuiinbie ycTpoiicTBa

(HaumeHo8aHUe OUCYUNTUHBL)

HanpasJjieHue noaroroBKu 09.03.01 Madopmarrka U BEIYUCTUTEIbHAS TEXHUKA

(CnenuajibHOCTD)

Hanpasiennocts (npoguinb) [IporpammHoe oOecrieueHrne CPEeICTB BRIYUCIUTEIFHON TEXHUKH
Y aBTOMAaTU3UPOBAHHBIX CUCTEM

OO0BeM IUCIUILIMHEI COCTABIAET 6 3aUeTHBIX equHMIl, 216 yacos.

IIe.m: H 3aJa4Y4 U3YyYCHUA TUCHUIIJINHBI

1.1. | Llems u3ydeHUs] | — U3ydeHHE OCHOB MOCTPOCHHS W  (YHKUMOHMPOBAHMS  allapaTHBIX  CPEJCTB
JTUCIUILIINHBI BBIYUCIIUTCIIbHOU TCXHUKH
1.2. | Bamaun — M3y4YeHHe Croco0OB YCTAHOBKH MPOrPAMMHOTIO U allllapaTHOrO 00eCIeYeHH S ;
U3y4deHUs — M3y4eHHE TIPUHIUIOB (GOPMHUPOBAHUS M CTPYKTYPBl TEXHUUECKHX 3aJJaHUil Ha OCHAICHHE
TTUCIATLTAHBL. OT/ICJIOB, JIA0OpaTOpHii, 0PHCOB KOMITBIOTEPHBIM U CETEBBIM 000pPYI0BAHUEM;
— M3yYeHHE METOJOB HACTPOWKHU, HaNaJKd MPOrPaMMHO-AMMAPATHBIX KOMIUIEKCOB H
BO3MOKHOCTEH IPOrPaMMHO-TEXHHUYECKOM apXHUTEKTYPBI

Hepeqeﬂb IJIAHUPYEMBIX Ppe3yJibTaTOB Oﬁy‘lel{]/lﬂ nmo AMCHHUIIIMHE, COOTHCCCHHbBIX C
YCTAHOBJICHHBIMHU B IIPOrpaMMe HHANKATOPAMMU TOCTUKCHUSA KOMHeTeHHI/Iﬁ

Kon Coneprxanne WHnnkaTopsl JOCTHKCHUS [ImarUpyeMblie pe3ymbTaThl 00yUeHHS 1O
KOMIIET KOMIIeTCHIIHN KOMIICTCHIITHN TUCTIHATUIAHE, COOTHECEHHBIE C YCTaHOBICHHBIMU
CHIINU B IIPOTpaMMe MHINKATOPaMH TOCTHIKCHUS

KOMIETCHITHA

OIIK-5.1. Vicionp3yer
COBPEMEHHBIE IPOTPAMMHBIE
CpelCTBa AJIsl HACTPOMKU U
yrpaBieHus] HHGOPMAITMOHHBIMH U

ABTOMATH3HUPOBAHHBIMU 3HaTh!
Criocoben cUCTeMaMH —  cHocoObl yCTaHOBKH MPOTPAaMMHOTO H
MHCTAJUIUPOBATh anmnapaTHOro o0ecneyeHusl.
P OIIK-5.2. Vcnonb3yer P
[IpOrpaMMHOE U Ymern:
COBPEMEHHbIE alapaTHble
annapaTHoe —  BBINOJHSTH MOJKIIOYSHUE, YCTAHOBKY H
OIIK-5 CpeJICTBA JJIsl MHTErpaluy B

obecrieueHne s
MH()OPMAMOHHBIX U

IIPOBEPKY alllapaTHbIX, IPOrPaMMHO-

nH}popMannoHHbIE U
ammapaTHBIX U IPOTPAMMHBIX CPEJICTB.

ABTOMATU3UPOBAHHBIC CUCTCMbI

ABTOMATH3MPOBAHHBIX Baagerts:
CUCTEM OIIK-5.3. Brageer MeTogamu —  METOJIaMU YCTaHOBKHU IIPOIPaMMHOTO
YCTaHOBKH CHCTEMHOTO H obecrieueHus

HPUKJIJHOTO IPOrPaMMHOTO
obecreueHusIM ISt
UH(OPMALMOHHBIX U
ABTOMATH3HPOBAHHBIX CUCTEM

3HaTh:
OIIK-6.1. [IpumensieT 3HaHUS 110 —  TpUHOUIE! GOPMUPOBAHUSA B CTPYKTYPY
Cnocoben pa3paboTKe TEXHUUECKHUX 3aJaHui TEXHUYECKUX 3a/IaHU{ HA OCHAIlICHHE
pa3pabartbIBaTh Ha OCHAII[CHWE OpPTaHU3aINi OTZEJNOB, TabopaTopuii, ohucoB
Ou3HeC-TUIaHbI U KOMITBIOTEPHBIM M CETEBBIM KOMITBIOTEPHBIM M CETEBBIM
TEXHUYECKHE 3aJaHus | 000pyI0BaHHEM 000py/1I0BaHUEM.
OIIK-6 Ha OCHAMICHHE OIIK-6.2. AHanu3upyet Ymers:
OT/IEJIOB, —  COCTaBIIATH TEXHUYECKHE 33/1aHHS Ha
. CTPYKTYPY H pecypchl .
naboparopuii, oprcos oprau3ai OCHAIIIEHUE OTJICJIOB, Ta0OpaTOpHH,
KOMITBIOTEPHBIM U 0(hMCOB KOMIBIOTEPHBIM U CETEBBIM
CETEeBBIM OIIK-6.3. BeisBisieT HOTPEeOHOCTH 000pyI0BaHUEM.
obopynoBaHueM OpraHM3aliy B KOMIIBIOTEpPHOM U |Biiagers:
ceTeBOM 000pyI0BaHUU —  MeTojaMH pa3pabOTKH TEXHUYECKUX

3aJIaHUHN




OIIK-7

Criocoben
y4acTBOBAaTh B
HACTPOMKE M HATAJKE
MPOTPaMMHO-
ammapaTHbIX
KOMILJIEKCOB

OIIK-7.1. IIpuMeHseT METOBI
HACTPOUKH, HaJaIKHA IPOTrPaMMHO-
ammapaTHBIX KOMIUIEKCOB

OIIK-7.2. Aramu3upyet
TEXHHUUYECKYIO JOKYMEHTAIUIO 10
HACTPOWKE U HaJaIKe
MPOrpaMMHO-aIapaTHBIX
KOMILJICKCOB

OIIK-7.3. Mcnone3yer MeTObI
MIPOBEPKH U TECTUPOBAHUS
paboTOCIIOCOOHOCTH TIPOTPAMMHO-
anmapaTHEIX KOMIUICKCOB

3HaTh:
—  MEeTOJbI HaCTPOUKH, HaJaJK!
MIPOrPaMMHO-AIIAPATHBIX KOMILJICKCOB;
—  BO3MOXXHOCTH CYIIECTBYIOIIEH
MPOTPaMMHO-TEXHUYECKON
APXUTEKTYPHI.
Ymersn:

—  aHAJTU3UPOBATH TCXHHUUYCCKYIO
JIOKYMCHTAIIUIO, TPOU3BOUTh
HACTPOWKY, HAJAJKy U TECTUPOBAHUE
MPOrPaMMHO-AIMAPATHBIX KOMILICKCOB.

Baaners:

—  crmocobamMu MPOBEPKHU
paboTOCIIOCOOHOCTH TIPOTPAMMHO-
aNImapaTHRIX KOMIUIEKCOB

Mecro pucuuniuebl B cTpykrype OIIOII

Jucnumnuaa «9BM u nepudepuitibie yerpoiictBa» (51.0.17) BXoauT B 00s3aTelbHYIO
yacTb Onoka b1 «/lucturuiunet (Momynn).

Kpartkoe cogep:xanue TUCHUIIMHBI

Pazpnen 1. Apxurekrypa O9BM u nponeccop.
Paznen 2. Ilepudepuitasie ycrporictea OBM.
Paznen 3. MuxkponporneccopHas miatdopma Arduino.

dopMa NPOMeKYTOUYHOM aTTeCTALNH

3ayer, PK3aMeH.
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1. He.]]b H 3aJa4Y4 U3YYCHUHA TUCHUITJINHBI
1.1. | llens u3yyeHUs] | — U3ydYeHHE OCHOB MOCTPOCHUS W  (YHKIHOHMPOBAHHS  AllapaTHBIX  CPEICTB
JIACIATUTAHBI BBIYHMCIIUTELHON TEXHUKA
1.2. | 3agaun — M3y4eHHe croco0OB YCTaHOBKH IPOrPaMMHOTO U allliapaTHOTo oOecreueH s ;
W3y4YEeHUs — M3y4eHHe IPUHIUIOB (GOPMHUPOBAHMS M CTPYKTYPBl TEXHUUECKHX 3aJJaHUil Ha OCHAICHHE
TUACHUTUTNHBIL: OTZEJOB, 1a00paTOpHii, 0PHCOB KOMITBIOTEPHBIM M CETEBBIM 000PYJOBAaHUEM;
— U3y4eHHE METOJOB HACTPOMKM, HaJaJK{d NPOrpaMMHO-AMNNapaTHBIX KOMIUIEKCOB U
BO3MOKHOCTEH MPOTPaMMHO-TEXHUUECKOH apXUTEKTYpHI

2. llepevyeHb MJIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHUs] MO JUCHMILINHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B IPOrpaMMe MHAMKATOPAMU JOCTHKEHUs] KOMIIeTeHIIUii

Kon Conepxanue WHauKaTopsl TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yYeHUs 110
KOMITET KOMITETEHIINT KOMITETEHIINT JIICLUILIMHE, COOTHECEHHBIE C YCTaHOBJICHHBIMHU
SHINHN B IIPOrpaMMe HHAUKATOPaMHU JTOCTIKCHUS
KOMITCTEHIIHU
OIIK-5.1. Vcrionp3yer
COBPEMEHHBIC ITPOTPAMMHBIE
CpPe/CTBA AJIsI HACTPOWKHU U
ynpaBieHns! HHPOPMAIIHOHHBIMHU 1
ABTOMAaTU3HPOBAHHBIMU 3HATh!
Cnocoben CUCTEMaMH —  CIOCOOBI YCTAHOBKH IIPOTPAMMHOTO H
MHCTaJUIUPOBATh anmnapaTHOro 00ecneyeHusl.
P OIIK-5.2. Vcnonesyer P
MIpOrpaMMHOE U Ymern:
COBpEMEHHbIE allapaTHbIe
annapaTHoe —  BBINOJHSTH MOJKIIOYCHNE, YCTAHOBKY H
OIIK-5 CpeZCcTBa AJIsl MHTETpallu B
obecrieueHue s MIPOBEPKY anmapaTHbIX, IPOrpaMMHO-
nHpopMannoOHHbIE U
MH(OPMALMOHHBIX U anmnapaTHBIX U IPOTPAMMHBIX CPEICTB.
aBTOMATH3MPOBaHHBIE CUCTEMBI
ABTOMATH3MPOBAHHBIX Baapners:
CUCTEM OIIK-5.3. Brageer MmeTogamu —  METOJaMHU yCTaHOBKHU IIPOIPaMMHOIO
YCTaHOBKH CHCTEMHOTO U obecrieueHus
MIPUKJIaAHOTO IPOrPaMMHOTO
obecrieueHNsIM ISt
nH(GOPMAMOHHBIX U
ABTOMATH3HPOBAHHBIX CHCTEM
3HaTh!
OIIK-6.1. [IpumeHsieT 3HaHUS 110 —  TpUHOUIE GOPMHUPOBAHUS U CTPYKTYPY
Crocoben pa3paboTKe TEXHUUECKHUX 3aaHuH TEXHUYECKUX 3a/IaHM{ Ha OCHAIlICHHE
paspabaTbIBaTh Ha OCHAIICHNE OpraHU3anuii OTZEJNOB, JTabopaTopuii, ohucoB
Ou3HeC-TUIaHbI U KOMITBIOTEPHBIM M CETEBBIM KOMITBIOTEPHBIM M CETEBBIM
TEeXHUYECKHUE 3a]aHusl | 000pyL0BaHHEM 000py10BaHUEM.
Ha OCHAlICHUE YMmersn:
OIIK-6 - OIIK-6.2. Ananm3upyer
OT/IEJIOB, —  COCTaBIIATH TEXHWYECKHE 3a/1aHHS Ha
. CTPYKTYPY H pecypchl .
naboparopuii, opucon oprau3aiH OCHallleHUE OTEJIOB, 1a00paToOpHi,
KOMITBIOTEPHBIM U 0(hMCOB KOMMBIOTEPHBIM U CETEBBIM
CETEBBIM OIIK-6.3. BeisisieT HOTPEOHOCTD 000pyTOBaHUEM.
obopynoBaHueM OpraHM3alyy B KOMIBIOTEpPHOM U |Biiagers:
CETEBOM 000pPYIOBaHHH —  MeTo/aMH pa3pabOTKN TEXHUYECKHUX
3a/laHui
OIIK-7.1. [IpumeHseT METObI
. p & 3HaTh:
HACTPOWKH, HAJAJKHA IIPOrPaMMHO- .
—  METO/BI HACTPOWKH, HaJlaIKN
anmnapaTHBIX KOMILIEKCOB
MIPOrPaMMHO-ANMNAaPATHBIX KOMIIJIEKCOB;
Crocoben OIIK-7.2. Ananu3upyer —  BO3MOXHOCTHU CYIIECTBYIOLIEH
y4acTBOBATH B TEXHUYECKYIO JOKYMEHTALHIO TI0 MIPOrPaMMHO-TEX HUIECKOM
OIIK-7 HacTpOWKe 1 HallaJIKe | HACTPOHKE W HaJajKe APXHUTEKTYPHI.
POTPaMMHO- MIPOTrPaMMHO-aNNAPATHBIX Ymern:
annapaTHbIX KOMIUIEKCOB —  aHaIM3MPOBATh TEXHUYECKYIO
KOMIIJIEKCOB JOKYMEHTAIIHIO, TPOM3BOIUTH

OIIK-7.3. Vcnomb3yeT METOIbI
MIPOBEPKH U TECTUPOBAHHUS
paboTOCIIOCOOHOCTH TIPOTPAMMHO-
ammapaTHBIX KOMIUICKCOB

HACTpOMKY, HaJaJIKy U TECTUPOBaHUE
MIPOTrPaMMHO-aNMaPaTHBIX KOMILJIEKCOB.
Buaagern:




—  crocobaMu IpoBepKU
paboTOCIIOCOOHOCTH IPOTPAMMHO-
anmnapaTHBIX KOMILICKCOB

3. Mecto qucuuniMHbl B cTpyktype OITIOII

Jucnummna «9BM u nepudepuiinbie ycrpoiictBay (b1.0.17) BXoauT B 00sS3aTCIBHYIO

yacTb Osoka b1 «/lucturuinael (Momynn).

Wzyyenne Kypca CBs3aHO

OJICKTPOHHKA U CXCMOTCXHHUKA.

3HaHI/I${, YMCHHUA MW HaBBbIKM, IOJYYCHHBIC B XOJC H3YUYCHHA JIUCHUILIIMHBI, SABJIAIOTCA
HGOGXOI[I/IMBIMI/I L A3Yy4YCHHUA  JUCHUILIWH!
IIpaKTHUKa», a

npakthka», «lIpom3BoacTBeHHAs
KBaJTM(PUKAIIMOHHON pabOTHI.

4. OO0beM THCHUIIHHBI U BUbI y4eOHOH padoThI

(¢

JUCLHHUILINHAMU:

«udpopmaTkay,

«KomnbrorepHsie
TaKKe UL

HaltMCaHHuA

«DIeKTPOTEXHUKA,

«McrionHuTenbCKas
BBIITYCKHOM

OO61mas TpyJ0eMKOCTh JUCIUTIINHBI COCTABISAET 6 3a4eTHBIX eqUHUIL, 216 yacos.

S. Conep:xanue QM CUUILTHHBI

a) ounas popma

Bun yue6HOI paboTht
/ HoMep cemectpa B YII

Bcero,
3a4ETHBIX CHHUIL]
(axan. gacos)

Cemectp

Cemectp

Howmep cemectpa

3

4

Oomast Tpy10eMKOCTh AW CHMIIJIMHbBI

6 (216)

3 (108)

3 (108)

KonTakTHas pa6oTa ¢ npenojaBartesieM:

3 (108)

1,5 (54)

1,5 (54)

3aHATHA JICKIIMOHHOI'O THIIAa

1(36)

0,5 (18)

0,5 (18)

3aHATUA CEMHUHAPCKOI'0 TUIIA

2(72)

1(36)

1(36)

B TOM YHUCJIE: CCMUHAPBI

MPAKTUYCCKUC 3aHATUL

IIPaKTUKYMBbI

J1a00paTOpHBIC PadOTHI

2(72)

1(36)

1(36)

KOJUIOKBUYMBI

WHBIC aHAJIOTHYHBIC 3aHATUA

B TOM YHCJIE: KYPCOBOEC IMTPOCKTUPOBAHUC

IPYIIOBbIE KOHCYJIbTALMU

HMHAMBHAyaIbHas paboTa ¢ mpernogaBaTesieM

WHasi KOHTAKTHAs BHEAyAUTOpHAas pabora

CamocrosiTesibHAas pat0oTa 00yYalOIUXCs:

3 (108)

1,5 (54)

1,5 (54)

n3ydenne teoperudeckoro kypcea (TO)

3 (108)

1,5 (54)

1,5 (54)

uHIUBUAyaIbHbIe 3aganus (U3)

pacueTHO-rpaduueckne padbotsl (PI'P)

pedepar, acce (P)

kypcoBoe npoektuponanue (KP/KIT)

KOHTpOJIbHBIE paboThl (KH.p)

JPyTHE BHIBI CAMOCTOSITETIbHON paboThl

®opMa MPOMEKYTOUYHOMH aTTeCTAINU
(3auer, 3a4eT C OLIEHKOM, IK3aMEH, KypCOBOI
MIPOEKT, KypcoBas paboTa)

3auer

IK3aMeH




0) 3aouHas popma

Bun yuebHO paboThI Bcero, Cemectp Cemectp Cemectp
/ HOMep cemecTpa B YII 3a4E€THBIX €IMHMI]
(axaz. gacoB)
Howmep cemectpa 4 5 6
O01mas TPy10eMKOCTh AUCHMILIHHbI 6(216) 1 (36) 2(72) 3 (108)
KonrakTHas padoTa ¢ npenoiaBarejiem: 0,89 (32) 0,06 (2) 0,39 (14) 0,44 (16)
3aHATHS JIEKIIMOHHOI'O TUIIA 0,44 (16) 0,06 (2) 0,17 (6) 0,22 (8)
3aHATHS CEMHHAPCKOrO THIIA 0,44 (16) 0,22 (8) 0,22 (8)
B TOM YHCJIC: CEMHHAPBI
MPaKTHYECKUE 3aHATHS
MPAKTHKYMBbI
11a60paTOpHbIE PAOOTHI 0,44 (16) 0,22 (8) 0,22 (8)
KOJUIOKBHYMBI
WHbIC aHAJIOTUYHbBIC 3aHATHS
B TOM YHCJIE: KYPCOBOE MPOCKTUPOBAHHE
IPYIIOBBIE KOHCYJIBTAIMH
WHIUBHYyaIbHAs paboTa ¢ mpernoaaBareieM
WHAs KOHTAKTHAs BHEAYIUTOpHas paboTa
CamMocTosiTeIbHAast PadoTa 00YYAIONIHXCS: 5,11 (184) 0,94 (34) 1,61 (58) 2,56 (92)
u3ydenure teopernyeckoro kypcea (TO) 5,11 (184) 0,94 (34) 1,61 (58) 2,56 (92)
HHIUBUAYaIbHBIE 3ananus (13)
pacdeTHO-rpadudeckue padotsl (PTP)
pedepar, acce (P)
kypcoBoe npoektupoBanue (KP/KIT)
KOHTpOJIbHBIE paboThl (KH.p)
JIPYTHE BHUJIbI CAMOCTOSITENLHON pabOoThI
®dopMa NPOMeKYTOUHOH aTTecTALMU 3auer IK3aMeH
(3auer, 3a4eT C OLIEHKOMH, IK3aMEH, KypCOBOU
MIPOEKT, KypcoBas paboTa)
5.1. Pa3lle.]1bl AUCHUIIJIMHBI U BU/IbI 3aHATUHHI
a) ouHas gopma
3aHsaTHs Camocrosite
3ansTust CEeMHHAPCKOTO THUTIA, TBHAsT
JIEKIMOHH (akazm. yacoB) pabora, dopmupye
Ne oro tuma, | Cemunapsl | JlaGopa (axan. Mbl€e
Paznmen/Tema
(akan. W/inn TOPHBIC YacoB) KOMTIIETEHII
9acoB) npakTudec | padoTsl uu
KHe
3aHSITUS
1 PA3JIEJI 1. APXUTEKTYPA 5BM U [TPOITECCOPA OIIK-5,
Opranunsamusg DOBM OIIK-6,
11 | VP 4 6 10 Ok
2 PA3JIEJL 2. [IEPM®EPUIHBIE OIIK-5,
YCTPOUCTBA 5BM OIIK-6,
2.1 [lepudepuiinpie ycrpoiicTna 4 4 10 OIIK-7
3 PA3EJI 3 MUKPOITPOLIECCOPHA S TINTAT®OPMA ARDUINO OITK-5
3.1 [TporoTunupoBanne B poOOTOTEXHHUKE 2 10 OHK-G:
3.2 OcHOBHbIE TOHATHS  IJEKTPOHHKH. 4 14 10 OIIK-7
3nakomcTBO ¢ Arduino
3.3 [Iporpammuoe obecneuenne Arduino 4 12 14
Hroro B cemectp: 18 36 54
3.4 | [Ipumenenne JNEKTPOHUKHU
KNOEpPHETHYECKUX M BCTPaMBaeMbIX 4 12 20
. OIIK-5,
cucreMax. [lepudepust Arduino OTIK-6.
3.5 OcHoBBI TPOrPaMMHPOBAHHs 10 12 20 OITK-7
MHKpOKOHTpoJuiepa Arduino
3.6 IIpuMeHeHHE POOOTOTEXHUKH 4 12 14




pasiMuHbIX cepax

Hroro B cemecrtp:

18 36 54

Bcero:

36 72 108

0) 3aouHas popma

3ansarus cemuHapckoro | CamocTosT
3aHATus
HeKIIHOHHO THIIa, (AKaJl. YacoB) eNbHas DopMIDYe
! CemuHapse! | JlaGopar pabora, PMUPY
No T0 TUIIA, MBI
Pasnmen/Tema n/UIm OpHBIE (akan.
(akan. KOMIIETEHII
npaktuyec | paboTsl 4acoB)
4acoB) 1307
Kne
3aHATHS
1 PA3JEJI 1. APXUTEKTYPA 3BM U ITPOLHECCOPA OIIK-5,
1.1 Opranmzanus 9BM 2 34 OIIK-6,
HToro B cemectp: 2 34 OIIK-7
2 PA3I[EJ1 2. [NEPU®EPUNHBIE OIIK-5,
YCTPOUCTBA 5BM OIIK-6,
2.1 [Tepudepuiinbie ycTpoiicTa 1 2 16 OIIK-7
3 PA3JIEJI 3 MUKPOITPOLIECCOPHAA ITNTAT®OPMA ARDUINO
3.1 [IpoToTHNEPOBaHKE B POOOTOTEXHHKE 1 16 OIIK-5,
3.2 OCHOBHBIE ~ TOHATUS  IJIEKTPOHHUKHU. OIIK-6,
3nakoMcTBO ¢ Arduino 2 4 16 OIIK-7
3.3 ITporpammuoe obdecnieuerne Arduino 2 2 10
Hroro B cemecTp: 6 8 58
3.4 IIpumenenue INEKTPOHUKHU B
KHOEPHETHYECKUX M  BCTPaMBAEMBIX 2 2 30
cuctemax. Ilepudepus Arduino OIIK-5,
3.5 OCHOBHI MIPOTPaMMHPOBAHU 4 4 30 OIIK-6,
MHKpOKOHTpoJuiepa Arduino OIIK-7
3.6 | [lpumenenue pOOOTOTEXHUKA B
2 2 32
pasnu4HBIX chepax
HToro B cemecTp: 8 8 92
Bceero: 16 16 184

[Tporpammoit nucuuminnbsl «9BM 1 nepudepuiinpie ycTpoiicTBa» NpeayCMOTPEHbI 3aHATHS
JIEKIIMOHHOT'O THIIA, 3aHATHS CEMMHAPCKOI0 THIIa M CaMOCTOATENbHAsl paboTa 00y4aroXCs.

Ha 3ansTusx ceMuHapCKOTO TUTIA BBITIOJIHSIOTCS 1a00paTOpHbIE pabOTHI.

CaMocTosTenpHas pa60Ta npeanojaract n3y4eHue 06y‘{aIOIJ_II/IMI/IC$I TCOPECTUUCCKOTO KypcCa.

Jlns  3aruiaHUMpOBaHHBIX BHUJOB 3aHATHH pa3paboTaHbl y4eOHO-METOAWYECKUE MaTepualbl,
KOTOpbl€ BKJIIOUYEHBl B COCTaB 3JIEKTPOHHOTO Y4YeOHO-METOAMYECKOrO KOMILIEKCA JUCHUILUIMHBI
(OYMK]]) «3BM u nepudepuiinbie ycrpoiictay [5].

5.2. 3anarTus JICKIIMOHHOI'0 TUIIA

Ne Paznen/Tema Kpatkoe conepxaHnue
TEMBI JIICTIATUINHBI JICKIIMOHHOTO 3aHATHUS
1 |PA3JEJI 1. APXUTEKTYPA 3BM U ITPOITECCOPA
1.1 |Opranmsamus O9BM CrpykrypHas cxema OBM. HasHaueHne OCHOBHBIX OJIOKOB  CXEMBI.
QDyHKIMOHAIBHAS U CTPYKTYpHAsl OpraHU3aIysl mporeccopa.
2 |PA3JIEJI 2. IEPUGEPUMHLIE YCTPOVICTBA DBM
Bunsl mepudepun. YcTpoiicTBa BBOJAA, BBIBOJAA. BHEIIHWE 3alOMHHAIONINE
ycrpoiictea (B3Y). KuaBuarypa. [ucruieif. MaHunynarop Tuma MbIlb U
. . okorictk. B3Y Ha MarHuTHbIX HocurensX. B3Y Ha ruOKuX HOCHUTENSX U
2.1 |llepudepuiinbie ycTpoiicTBa
JMCKaxX TUNa «BUHYECTep». Dusnueckass M JIOTHYECKas CTPYKTypa JIHCKOB.
Kontpomrepsr. Ontudeckne auckoBble Hakomurtenu tuma CD-ROM, DVD.
[TporpammHBIe cpencTBa Juisl paboThI ¢ IMCKaMHU
3 |PA3JEJI 3. MUKPOITPOLIECCOPHAS IIJIAT®OPMA ARDUINO
3.1 |[IpororunupoBanue B|MHKpPOKOHTpPOJUIEp KaK OCHOBHOH KOMIIOHEHT poboTa. PobororexHuueckne
pOOOTOTEXHUKE w1aTgopMbl OTKphITOro THNa. [IpoToTHIMpOBaHHE




3.2 |OcHoBHEBIE MOHSTHS |3HAKOMCTBO C KOHCTPYKTOPOM IIPOIPaMMHPOBaHMSI MOJENEH HHKEHEPHBIX
IEKTPOHUKH. 3HAKOMCTBO C|CHCTEM.  YTPaBICHHE  BICKTPUYECTBOM.  3aKOHBl  MApasIeNbHOTO U
Arduino MIOCJIEI0BATENIFHOTO COEAWHEHUST IPOBOAHUKOB. CBeroanonsl. Pesnctopsl.

OCHOBHBIE TIPHHIMIIBI MapKHPOBKH PE3UCTOPOB. MakeTHas nocka. UrteHue
UIEKTPUUECKHUX CXEM. YTIpaBICHUE CBETOIMOAO0M Ha MAaKETHOH JJOCKE

3.3 |I[IporpammHOe obecmieuenne|Cpena paspadotku Arduino IDE. Pabora B Arduino IDE. AnsrepHaTtmBHOE
Arduino porpaMMHOe obecneyenue s Arduino

3.4 |lIpumeHeHHUE FITEKTPOHUKHU B Bungsl mepudepuitnoro obopynoBaHus. OIXHOKOMIIOHEHTHBIE —YCTpPOWCTBA.
KNOEPHETHYECKUX U VYnpaBnenue 3ByKOM. lcnosib3oBaHME —IIOTEHIMOMETpA. OIEKTpHUYECKas
BCTpaMBaeMbIX CUCTEMaXx. rupiasiHaa. AHanoroBeld M 1m¢poBoit  curHaibl. lupoTHO-MMIyNBCHAS
Ilepudepus Arduino MoIyJsLusl. YIIpaBieHue ipKocThio cBeroanona. [Tonstue cencopa. L{udpossie

ceHcopbl. JlaTuuk pacctosiHus. JlaTunk JMHUU. AHAIOTOBBIE CEHCOPHI. JlaTumnk
3ByKa. Jlatunk cBeta. OOpaboTKa BXOJHBIX CHUTHAJIOB 3JIEMEHTOB Pa3HOTO THIIA.
Knomka xak paruuk Haxkatusi. KHoOmowHBIH BbIKIIOYaTenb. [IporpamMmuas
CTaOMIH3aIHS CHUTHaJAa. JlatTankn  TeMIeparypsl. doTtopesucrop.
Ceerommonnple WHAUKATOPHL. JKuakokpucrtaumueckuir 3xpaH (KK-skpan).
Berymast ctpoka. OcHOBHbBIE KOMaH/IbI AJIsl BEIBOJIa HH(OPMAIIMHU Ha SKPaH

3.5 |OcHoBsl mporpammupoBannst  |COBpeMEHHBIE Cpelbl MPOTrPaMMHPOBAHUS MHKPOKOHTpPOJUIepoB. OCHOBHBIE

MHUKpOKOHTpouIepa Arduino MOHATHSA W KOHCTPYKIMH fA3bIKa NporpamMMmupoBanus Arduino. Crtpykrypa
nporpammbl.  [lepemennsie. Jlormueckme KOHCTpyKumu. @DyHKIHA U ee
aprymenTbl. Co3anne coOCTBEHHBIX (DYHKIMH M MX HcHonb3oBaHue. [loHsTHE
MaccuBa. MaccuBbl CUMBOJIOB
3.6 |[Ipumenenne  pobOororexHukH|PodoToTexHIKa B COBpeMEHHOM Mupe. Arduino ¥ Nponu3BOJCTBEHHBIC S3BIK.
B pa3IHuHBIX cdepax OdopmiieHIE POOOTOTEXHHUECKUX MPOCKTOB
5.3. 3aHATHS CEMHMHAPCKOIr0 THNA
5.3.1. JIaGopaTopHbIe paGoThI
Ne Paznen/Tema HaumenoBanue 1 00beM Kpatkoe comepxanue
TEMBI JCLUILTHHBI 11a00paTOPHO PabOTHI J1abopaTopHON paboThI
(ouHasi/3a04Has/0OUHO-
3a04yHasi OPMBI)
1 |PA3JEJ 1. APXUTEKTYPA ODBM U ITPOLIECCOPA
1.1 |Opranmsamus O9BM Hacrpoiika  mapamerpoB|/3yuyeHne crnocoOOB ompejeneHus KOHQUIypauuu |
BIOS u UEFI, u3yueHue| KOMIOHEHTOB BBIYHCIUTEIBHON CHCTEMBI.
XapaKTEePUCTHK u|U3yqenue XapaKTEePUCTHK MaTEepPHHCKOH TUTATHI
JIMarHOCTHKA IIPOIECCOpa|IepCOHAIBHOTO KOMITbIOTEpa
(6/0 vaca)

2 [PA3JIEJ 2. IEPM®EPUMHBIE YCTPOMCTBA 3BM

2.1 |llepudepuiiasie Uzydenne Bo3MOXHOCTeW|M3ydeHne  mapaMeTpoB ©W  OCOOEHHOCTEH  pabOTHI
YCTpOMCTBa nepugepruitHoro nepuepuiHOTO yCTpoiicTBa

ycrpoiictsa (4/2 vaca)

3 |PA3BJAEJI 3. MUKPOITPOLIECCOPHAS IIJIAT®OPMA ARDUINO
OcHOBHBIE noHATHS |3HAaKOMCTBO ¢ Arduino.|3HaKOMCTBO € KOHCTPYKTOPOM  IPOTPaMMHUPOBAHUS
IIEKTPOHHKH. CaeToanopl. Mojenen HMH)XCHEPHBIX CHCTEM. VYupasnenue
3uakomcTBO ¢ Arduino |I[IpoekTs: DJIEKTPUYECTBOM. 3aKoHbBI napajuIeTbHOTO u

—  MasiuoK ¢ TI0CJIEI0BATENLHOTO COE/IMHEeHUS HPOBO/IHUKOB.
HapacTaromen SpkocTeio; |CBETOIHOBI. Pesuctopst. OCHOBHBIE NIPUHLATIBI
3.2 —  CBETHJIbHHUK C MAapKHPOBKHU  PE3UCTOPOB. MaketHas Jgocka. Urtenue
ynpaBngeMoﬁ SIPKOCTBIO; OJICKTPHUYCCKUX  CXEM. anaBneHHe CBETOAMOAOM Ha
—  HOYHOM CBETW/IBHHK; |MAKETHOH JloCKe. VI3yuuTh BO3MOXKHOCTH M OCOOEHHOCTH
—  Gerylmii OroHex; MIPOrpaMMHPOBaHUS NepUupEepHUHHOTO yCTpoiicTBa
—  ympaBJeHHE 3ByKOM
(14/4 yaca)
ITporpammuoe Hcnonbs3oBanue VYnpasnenne 3BykoM. Mcronbp3oBaHHE IOTEHIMOMETpA.
obecrieuenne Arduino |nmoteHimomMerpa. [IpoekTsl: | DnekTpudeckass THpJIIHAA. AHAJIOTOBBIM M IU(POBOM
—  [HaHHHO; curHaibl. LIMpoTHO-UMIyJIbCHAS MOAYJSIMS. YTpaBlIeHHE
3.3 — IIbE30JIMHAMUK; APKOCTBIO CBETOAMO/IA. ITonsarue CEHCOpa
— (orope3ucrop;

TAaKTOBAs KHOIIKA,
cunreszarop (12/2




Jaca)
IIpumenenue [Mepudepus Arduino udpossie ceHcopsl. [Jlatunk paccrosHus. JaTyuk JUHUH.
3JIEKTPOHUKHU B|IIpoexThI: AHanorosble ceHcopbl. [laTumk 3Byka. JlaTuuk cBeTa.
KHOCpHETHYECKNX  H| — CBETOJUOIHAA O0paboTKa BXOAHBIX CHTHAJIOB DJIEMEHTOB PAa3HOTO THIIA.
BCTPaNBaEMBIX cbopka; Kuonka kxak gatyvk HakaThs. KHOMOYHBIA BBIKIIOYATEIb.
3.4 |cucremax. Ilepudepus| — cemmcermMeHTHBIM IIporpammuas cTaOMIM3anus cUTHaja. Jarankn
Arduino UHMKATOD; temrepatypsl. @oTopesuctop. CBETOANOIHBIE HHANKATOPHL.
—  JaTYMK JIMHUK; CeMmucerMeHTHBI ~MHAUKATOp. JKUAKOKpHUCTAIIMUYECKUI
— LCD aucrueii (12/2  [PKpan (OKK-3kpan). berymas ctpoka. OCHOBHBIE KOMaHABI
yaca) JUIsL BBIBO/Ia MH(GOPMAIMH Ha KpaH
OcHOBBHI IIpoexTupoBanue ITocrostHHBIE JIBUTATEIIH. [Tarossie JIBUTATEIH.
IIPOrpaMMUPOBAHUS MOOHJIBHBIX IIAT(OPM. CepBoasurareny. OCHOBBI YIpPaBICHUS CEPBOIPHUBOIOM.
MHUKPOKOHTpOJLIEpa ITpoexTst: [paiisep Motopa. CKOpOCTh BpallleHHs] MOTOpa, U3MEHEHUE
Arduino —  CEpBOIPHUBOL; HaIpaBJICHUS BpaIlCHUSA
35 —  IIaroBBIH JBHUraTellb;
—  JIBUTaTeNu
HMOCTOSIHHOTO TOKA;
—  yIOpaBJIEHUE IO
Bluetooth (12/4 gaca)
IIpumenenue MobunbHast iatgopma.  |3ammTa UTOroBOro mpoekrta. [lyOmmuHOe mpencraBiieHHE
POOOTOTEXHUKHU B|PazpaboTka UTOTOBOI0|IIPOrPaMMUPYEMOM MOEIN UHKEHEPHOM CUCTEMBI
36 |PA3THIHBIX chepax MUHH-TIPOEKTa
' [IPOrpaMMUpPYyEMOMI
MOZENH HUHXCHEPHOU

cuctemsbl (12/2 vaca)

Bcero:

72/16

arrecraiiluu 110 HuTOoraMm OCBOCHHA JUCHHUIIIIMHBI

6. OueHouyHble MaTepuaibl /sl MPOBedeHHs TeKYIIero KOHTPOJISI U MPOMEeKYTOYHOM
arTecTalMu 00y4aroIMXCs MO JUCHUIIUHE

OI_IeHO‘lHBIe MaTepuajibl 1 TEKYLICTO KOHTPOJA YCIEBACMOCTH U HpOMeXCYTOqHOﬁ

«9BM u nepudepuiinple ycTpoOHCTBa»

chopmupoBanbl B Buae (onaa orneHouyHbIX cpeactB (POC) u mpeacTaBieHbl B MPHIOKEHUU K
paboueit mporpamme.



7. YuyeOHO-MeTOaUYECKOE 00ecreYeHne U CIUIIIHHbI

7.1. Pexomenayemasi qutepatrypa

Kon-
HaumenoBanue DNeKTpOHHBIN anpec BO
9K3.

7.1.1. OcHoBHasi JIuTEpaTypa

1. Toncrobpos, A.Il. Apxutektypa DBM : yueGHOe mocobue mist | https://urait.ru/bcode/518719
By30B/ A.Il. ToncroOpoB. — 2-e¢ u3xd., uchp. u J0m. — MOCKBa :
WsnarensctBo IOpaiir, 2023. — 154 ¢. — (Bricmee
obpazoBanme). —  ISBN 978-5-534-12377-7. —  Tekcr
anekTpoHHbIH // OOpa3oBarenbHas miatdpopma IOpaitr [caiiT]. —
URL.: https://urait.ru/bcode/518719 (nata obpamenust: 15.04.2023).

2. Hoeoxwuios, O. I1. Apxutektypa OBM u cucteMm B 2 4. Yacts 1 : | https://urait.ru/bcode/516640
yuebHoe mocodue mis By3oB/ O.Il. HoBoxwmioB. — Mockga :
WznarenscTBO IOpaiir, 2023. — 276 c. — (Bricmiee
obOpazoBanue). —  ISBN 978-5-534-07717-9. —  Tekcr
anekTpoHHbIi // OOpa3oBarenbHas miatdpopma IOpaitr [caiiT]. —
URL: https://urait.ru/bcode/516640 (nata oopamenus: 15.04.2023).

3. HoBoxwuinos, O. I1. Apxurekrypa OBM u cucrem B 2 4. Hacts 2 : | https://urait.ru/bcode/516641
yue6HOe mocobme must By3oB/ O. Il. HoBoxxmmoB. — Mocksa :
UsnarenscTtBo IOpaiir, 2023. — 246 ¢c. — (Bricmee
obpazoBanue). —  ISBN 978-5-534-07718-6. —  Tekcr
anekTpoHHBIH // OOpa3oBarenpHas miatdopma IOpaifT [calT]. —
URL: https://urait.ru/bcode/516641 (nata oopamenus: 15.04.2023).

4. Tonctobpos, A.Il. Apxurekrypa IBM : yuebnoe mocobue s | https://urait.ru/bcode/518719
By30B / A. Il ToncrobpoB. — 2-e¢ u3j., ucmp. u a0m. — MOCKBa :
WznarenscTBO IOpaiir, 2023. — 154 c. — (Bricmiee
obOpazoBanue). —  ISBN 978-5-534-12377-7. —  Tekcr
anekTpoHHbIi // OOpa3oBatenbHas miatdpopma IOpaitr [caiiT]. —
URL: https://urait.ru/bcode/518719 (nara obpamienus: 10.04.2023).

5. OBM wu nepudepuiinbie ycrpoictBa [DnekTpoHHbii pecypc]: | http://www.Ifsibgu.ru/elektronny;j
ANEKTPOHHBIA yueb.-meron. komruiekec / coct. ML.A. TlerpoBa — | -katalog
Jlecocubupck, 2019

7.1.2. JlonoJHUTEIbHAS JIUTEPATYpa

6. HNudopmaruka. bazoBsiii kypc : y4ue0. mocoOue ais CTYA. BTY30B 30
[Texct] / mox pen. C. B. CumonoBuua. — CII6.: [Turep, 2009. - 640
c

7. XKyxos, JI. A. 3BM u nepudepuiiasie ycrporictea [Tekcr] / JI. A. 15
KyxoB. — Kpacuospck: Cubl'TY, 2013. — 108 c.

8. Hapteika, T. JI. [lepudepuiinple ycTpOHCTBa BBIYHCIHTEILHON 15
texaukd [Teker]: yueb. mocobue / T. JI. [apteika, U. U. TTomos. - 3-
€ W31, ucnp. u gon. - M.: POPYM, 2012. - 430 c.

9. Opnos, C. A. Oprammszanus OBM u cucteM. DyHIaMeHTaTbHBIN 15
KypC IO apXUTEKType U CTPYKTYpE COBPEMEHHBIX KOMIIBIOTEPHBIX
cpencts [Tekcr]: yueonuk / C. A. Opios, b. 5. Luibkep. - 2-¢ u3. -
M.: ITurep, 2011. - 686 c.

7.2. IlepeyeHb COBpEeMEHHBIX NPO(ecCHOHANBHBIX 0a3 JaHHBIX M HWHGOPMALMOHHBIX
ClIpaBOYHBIX CUCTEM, HCOﬁXO)Il/IMI)IX AJIsA OCBOCHUSA AU CHUIIJINHbBI

Ne HaumenoBanne
/11

Hayuno-Texamueckas 6ubnmorexa ¢punmana Cubl'Y B r. Jlecocubupcke : [caifr]. — Jlecocubupck, 2004 — . —

L http://Ifsibgu.ru/elektronnyj-katalog. — Tekct : 31eKTPOHHBIL.

2 JlaHb : 3NeKTPOHHO-OMOIHOTEYHAs CUCTEMA H3IaTeNbCTBA © [calT]. — Mocksa, 2010 — . — URL:
' http://e.lanbook.com — Pexxum pocTyna: mo moamnucke. — TEKCT : 3J€KTPOHHBIH.

3 FOPAT : obpasosarenbhas miatdopma : [caiit]. — Mocksa, 2013 — URL: https://urait.ru/ — Pesxum mocTyma: mo
' noanucke. — TeKCT : 3JIeKTPOHHBIH.

4 IPR SMART : undpoBoii oOpa3oBaTensHbIN pecype: [calT] . — Mocksa, 2021 —. — URL:

https://www.iprbookshop.ru/ — Pexum noctyna: 1o moanucke. — TEKCT : DJIEKTPOHHBIH.

5. CepBep 21eKTpoHHO-TUucTaHIOHHOT0 00ydeHuss Cubl'yY um. M. @. PemetHeBa : [351eKTpoH. 00pa3oBat. pecypc



http://e.lanbook.com/
https://urait.ru/
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JUIsI CTYyIeHTOB Beex opm oOyuenus] : [caiit]. — URL: https://dl.sibsau.ru — Pexxum goctyma: asis aBTopus.
nosib30Baresiell. — TeKCT : 3JIeKTPOHHBIH.

7.3. MeTtoauyeckue yKa3aHusi JJ1s1 00y4arOIMXCHA M0 OCBOCHHIO THCIHILIAHBI

[Tporpammoii qucuurumbael «9BM u nepudepuiinbie yCTpoCcTBa» MpeIyCMOTPEHBI 3aHITHS
JIEKI[MOHHOI'O THUIIA, 3aHATHUS CEMUHApPCKOro Tuma (1abopaTopHble pabOThl) U CaMOCTOSATENIbHAsS
paboTa 00yUaronIuxcs.

CamocrosiTenbHas paboTa Mpe/rnoiaraeT u3y4eHne TeOPETUIECKOro Kypea.

B nepuon ocBoeHHs IUCHMILIMHBI AJ11 OOY4YaOUIMXCSl OPraHU3YIOTCS MHIUBUAYaJIbHbIE U
IPYIIIOBBIE KOHCYJIBTALMH.

[lpy w3yyeHMM JAUCLUUIUIMHBI  OOS3aTEIbHBIM  SBISETCS  BBINOJIHEHHE  CIEIYIOLINX
OpraHMU3alMOHHBIX TPEOOBAHUMN:

—  00s3aTenbHOE MOCCIICHUE BCEX BUIOB AYAUTOPHBIX 3aHSTHIA,

—  BeJcHHME KOHCIIEKTa JICKIHH,

—  aKTUBHasg paboTa BO BpeMs 3aHATHI;

—  perynsipHas caMmoOCToATeNnbHas paboTa oO0ydYaromierocss B COOTBETCTBHH C paboueit
MPOrpaMMON JUCITUTUINHBL;

—  CBOEBpPEMEHHAs C/lauya OTYETHBIX JIOKYMEHTOB;

—  TIONyYeHHUE JOIOJHHUTEIBHBIX KOHCYJbTAIlMH MO TOJATOTOBKE, OQOPMIICHHIO W CIade
OTZIEJIbHBIX BUJIOB 33JaHUii, B Clly4ae MPOIyCKOB 3aHITHH.

CamocTosTenpHas paboTa 00yJaromerocs HarmpasJieHa Ha:

—  CTUMYJIMPOBAaHHE MO3HABATEIHLHOTO UHTEPECA;

—  CHCTEeMAaTH3allMIO U 3aKPETJICHUE MOTYYSHHbIX TEOPETHUECKUX 3HAHUM;

— pa3BUTHE  TO3HABATENbHBIX  CIIOCOOHOCTEW, aKTMBHOCTH, CaMOCTOSITENbHOCTH,
OTBETCTBEHHOCTH ¥ OPTaHM30BAHHOCTU O0YYaIONIUXCS;

— (opmMupoBaHuE CaMOCTOSITEILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaTn3alliu.

UToOBl BBIMOJIHUTH BECh O0BEM CaAMOCTOSITENIBHOM paboThl IO BCEM OCBaMBaEMBbIM
JUCLUIUIMHAM, o0yd4arolieMycss HEeoOXOJMMO 3aHMMaThcsl MO 3-5 4YacoB exeaHeBHO. HaumHath
CaMOCTOSITENIbHbIE BHEAy/IUTOPHBbIE 3aHATUS CIEAYyeT C IEPBBIX XK€ JHEH CeMecTpa, MOCKOJIbKY
KOMIIEHCUPOBaTh IMPOIMYIIEHHBIH MaTepuasl Mo37Hee Oe3 CHIDKeHUs KadecTBa paldoThl M ee
MIPOU3BOIUTEIILHOCTH NMPAKTUYECKH HEBO3MOXKHO.

Bun yuebnbIX Opranuzanus IesTebHOCTH 00yJaroerocs
3aHATHN

Jleknuu MIMEIOT LIENBIO aTh CUCTEMATH3HPOBAHHBIC 3HAHUS 00 M3y4yaeMoil peMeTHON 00IacTu.
B xoje nexnuii mpemnoiaBaTenlb U3IaraeT U pa3bsACHICT OCHOBHEIC, HAHOOJIEE CIOXKHBIC MOHITUS
TEMBI, a TAK)KE CBSA3aHHBIC C HEH TEOPETUYECKUE U MPAKTHUECKUE TIPOOIIEMBI, JaeT PEKOMCH IAIHH
Ha JjabopaTopHbIe PabOTHI M YKa3aHUsI Ha CAMOCTOSTENIbLHYIO PaboTy.

B xone nexmuii 00yJaronmmMcest peKOMEHIYETCSI:

—  BECTH KOHCIIEKTHpOBaHHE y4eOHOTO MaTepHraa;

— oOpamaTh BHIMaHHE Ha KaTeTOPWH, GOPMYIHPOBKH, PACKPHIBAIONINE COAEPIKaHUE TEX WIH
WHBIX SIBJEHUH H IMPOLECCOB, HAYYHBIC BBIBOABI M TPAKTHYCCKHUE PCEKOMEHIAIHWU TII10 HX
NPUMEHEHHUIO;

— 3aJaBaTh IPENoOJIaBaTeNI0 YTOUHSIOLIME BOMPOCHI C LEJIbIO YSICHEHUS TEOPETUUECKHUX
MTOJIOKCHUM, pa3pEIICHUS CIIOPHBIX CHTYAIIUH.

XenatempHO OCTaBUTh B pabOYMX KOHCIEKTAX IIOJA, HA KOTOPBIX BO BHEAYIUTOPHOE BpeMs
MOXXHO CJleNlaTh TIOMETKH W3 PEKOMEHJOBAHHOW JUTEPaTyphl, JOMOJHSIONUE MaTepHal
MPOCIYIIAHHON JIEKIIUK, a TaKkKe MOJYCPKUBAIOIINE OCOOYI0 BaKHOCTh TEX WU HHBIX
TEOPETUUYECKUX TOJIOKEHUH.

JUIs yCIemHoro OBJIQICHUSI KypPCOM HEOOXOIMMO TOCEIIaTh BCE JEKIWH, TaK KaK TeMaTHYeCKHH

Jlekmus
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MaTepural B3daUMOCBA3daH MCKIY co00i.

JlabopaTopuas
pabota

[Tpu moaroToBKe K J1abopaTopHBIM padoTaM 00yYaroIIeMyCsl HEOOXOJUMO U3yYUTh METOIMYECKHE
YKa3aHHsA 110 BHINOJHEHUIO J1Aa0OpaTOpHOH paboOThl, HW3YYUTh OCHOBHBIE TEOPETUYCCKHUE
MIOJIOXKEHHS 10 TeMe paboThl, BEIOIHUTH SKCIIEPUMEHTAIBHYIO YacTh, IIPOM3BECTH HEOOXOAUMEbIE
pacyeThl, OLEHUTh MPABWIBHOCTh IIONYYEHHBIX pe3ynbraroB. JlabopaTopHble pabOTHI
BBINIOJIHSIOTCS TIOATPYNIIaMH O0YYaloIuXcsi B CICLHAIM3HPOBAHHBIX J1aboparopusax. Kaxmyro
nmabopaTopHyto paboTy oOy4aromuiics JOoDKeH OQOpPMHTh B BHIEC OTYETa, KOTOPBIHA
MIPE/CTABISIETCSl HA PAaCCMOTPEHHE MPENoAaBaTessl, 3allUTUTh OTYET, PEJOCTaBUB BBIIIOJHEHHBIC
3aJIaHUsI MU OTBETUB Ha KOHTPOJILHBIE BOIIPOCHI.

CamocrosTenbHas
pabota (m3y4ueHue
TEOPETUYECKON
4acTu Kypca)

[lpn u3y4eHHH AMCUMIUIMHBI HE BCE BOINPOCHI PACCMATPUBAIOTCS HA JICKIMAX W MPAKTUYECKUX
3aHATHAX, YacTh BOIPOCOB PEKOMEHYETCs NPEnoAaBaTeleM I CaMOCTOSTEILHOTO M3YYEHUs.
[Tpu camMoOCTOSTENEHOM M3yY€HHH M IPOPA0OTKE TEOPETHUECKOro Kypca HE0OOXOIUMO MMOBTOPHUTH
3aKOHCIEKTUPOBAHHBIA BO BpeMs JIGKIMM Marepual M JONOJHUTE €ro ¢ Yy4eToM
PEKOMEHIOBaHHOW JIUTEpaTypbl. BaskHOM 4acTbi0 CaMOCTOATENHHOM pPabOThI SBISETCS YTEHUE
yueOHOH u HayyHOH smTepaTypsl. OcHoBHas (QYyHKOHsS yYeOHHKOB - OPHEHTHPOBATh
oOydJarommxcsi B CHCTeME 3HAHMH, YMECHHH M HaBBIKOB, KOTOPbBIC IOJDKHBI OBITH YCBOGHBI II0
JaHHOW JUCHUIUIMHE OyIyIIMMH CrenuamicTaMi. [IOMCK OTBETOB Ha BONPOCHI W BBHIIIOJHEHHUE
3aJaHMil U CaMOCTOSTENBHOM paboThl MO3BOJISAET PACHIMPUTH M YIIIyOMTh 3HAHHUS 1O Kypcy,
NPUMEHUTH TEOPETHYECKUE 3HAHUS B PELICHWH 3aJad MPAKTUYECKOTO COACPIKaHUs, 3aKPelUTh
U3y4YECHHOE paHee. YPOBCHb YCBOCHHS MaTepuaja MOXXeT OBITh OLCHCH IpH OTBETaX Ha
KOHTPOJIbHBIE BOIIPOCHI JJIsl CAMOIIPOBEPKH 110 COOTBETCTBYIOLIMM TEMaM M pasjesiaM.

IToaroroBka k
JK3aMeHy (3aueTy)

IMoxroToBka K sK3aMeHy (3a4eTy) MpeArnoaracT U3y4eHUe PpEKOMEHAYEMOM TUTePaTyphl U APYTUX
HCTOYHHMKOB, KOHCIIEKTOB JIEKIIMH, MOBTOPEHHE MAaTEepPHAIOB NPAKTHYECKUX M J1a0OPaTOPHBIX
pabor.

8. MaTepuajibHO-TEXHUYECKOE o0ecnedyeHre JUCHMIIIMHBI

HanmenoBanue
ayJuTOpUHA

Haznauenue ayutopuu OO6opynoBanue

VuebOHas
ayJUTOPUS

VYuebnas MeOenb 11 00yJaroIuXxcs, 10cKa, pabodyee MecTo
MpernoaBaTes.
KommekT My IbTHMETUITHOTO 060py10BaHHUS.

JUIsl IPOBEICHUS 3aHATUN
JIEKIIMOHHOTO THIIA,
TPYIIIOBBIX U
WHJIMBUAYaJIbHBIX
KOHCYJIbTallMi, TEKYIIETO
KOHTPOJISI U IPOMEXYTOUHON
aTTecTaluu

KommproTeppl ¢ moakioueHHEM K HHGOPMAIMOHHO-
TEIEKOMMYHUKAIIMOHHOH cetn «MHTEpHET» M JOCTYyIOM B
3JeKTPOHHYI0 WH(POPMAIMOHHO-00pa3oBaTenpHy0 cpeny Cuol'y
M. M.®. PemerneBa IlepeueHp IHIIEH3MOHHOTO W CBOOOITHO
pacnpocTpaHseMoro MporpaMMHOTO 00ecredeH sl, He0OX0JUMOT0
JUTSI OCBOCHMSI TUCITUTUTMHBI:
Omnepanuonnas cucrema Microsoft Windows Education.
Oducueiit maker Microsoft Office.
Bpaysep Google Chrome.
Awnrusupyc Dr. Web Desktop Security Suit.
VYTunura onpeaeneHus: XapakTepUCTUK NPOU3BOJAUTENBHOCTH
npoueccopa CPU-Z.
6. Ilporpamma ympasieHus pazgenamu nuckoB GParted GNOME
Partition Editor
7. YTHIUTa IUATHOCTUKHU PaOOTHI )KECTKHIX
muckos CrystalDiskInfo.
8. Yrtmmura mamarnoctuku Bumeokapt GPU-Z.
9. Bupryansnas mammmaa VirtualBox.
10. Omymsrop Arduino Tinkercad Circuits Arduino (Pesxum
nocryma URL: https://www.tinkercad.com/)

agrwnPE

YyeOuas
ayIUTOPHS

JUISL IPOBEJICHUSI 3aHATUI
CEMHHAPCKOro THIIa
(mabopaTOpHBIX), TPYIIIOBBIX
Y MHUBUTY aTbHBIX
KOHCYJIBTAIUiA, TEKYIIEro
KOHTPOJIS M IPOMEKYTOYHOH

Yuebnas Mebeb g 00yJaromxcs, T0CKa, paboyee MecTo
MperoaBaTeIs.
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aTTcCTauuu

KommproTepel ¢ MOAKIIOYCHHEM K HH(OPMAIMOHHO-
TEIeKOMMYHHUKAIIMOHHON cetn «MHTEepHET» M JOCTyHIOM B
ANIEKTPOHHYI0 MH(pOpMarmoHHO-00pa3oBaTenbHy0 cpeny Cudly
uM. M.®. PemerneBa IlepeueHp IHIIEH3MOHHOTO W CBOOOTHO
pacmpoCcTpaHsIeMOro MporpaMMHOTO oOecriedeHns, He00X0AUMOTO
JUTS OCBOCHHUS AUCITUTLUTIHEL:

1. Omnepanunonsnas cuctema Microsoft Windows Education.
Oducusrit maker Microsoft Office.

Bpaysep Google Chrome.

Awnrusupyc Dr. Web Desktop Security Suit.

. YTunuTta onpeesicHus XapaKTePUCTHK MPOU3BOIUTEILHOCTH
nporeccopa CPU-Z.

6. TIlporpamma ympasieHus pasmenamu quckos GParted
GNOME Partition Editor

7. VYTuiauta TUaTHOCTHKH pabOTHI KECTKUX

muckoB CrystalDiskInfo.

8. VYrmmmra mmarHoctuku Bumeoxapt GPU-Z.

9. Bupryanbnas mamuna VirtualBox.

10. Dwmynsrop Arduino Tinkercad Circuits Arduino (Pesxim
jgoctyma URL: https://www.tinkercad.com/)

oA wN

ITomemienue s
CaMOCTOSTEILHOM
paboThI

JIJISE CAaMOCTOSITEIIbHOM
PpaboThI 0OYJAIOIITHXCS

Kommerorepst ¢ IOAKJIFOYEHUEM K UHGPOPMAIIMOHHO-
TEJICKOMMYHUKAIUOHHONM ceTH «lIHTepHET» M JOCTYNOM B
AJIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBaTenbHy0 cpeay Cuol'y
uM. M.®. PemietHeBa
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MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OEPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

Jlecocubupckuit punuan penepanbHOToO TOCy1apCTBEHHOTO OO KETHOTO
00pa30BaTENBLHOTO YUPEKJACHUS BBICIIETO 00pa30BaHUs
«Cubupckuii rocy1apCTBEHHBIN YHUBEPCUTET HAYKH U TEXHOJIOTHA
nMeHM akagemuka M.@. PemerneBa»

PABOYAS ITPOI'PAMMA JIUCHUIIJINHBI
9BM U IIEPU®EPUINHBIE YCTPOHCTBA
HanpaBnenune noaroToBku
09.03.01 MadopMaTUKa 1 BEIYUCTUTEIbHAS TEXHUKA
HamnpaBnennocts (mpo¢uis) oOpa3oBaTeaIbHON MPOrpaMMbl

HporpaMMHoe obecneucHMe CpCaAcCTB BBIYHCIMTECILHON TEXHUKH U ABTOMATHU3WPOBAHHBIX CUCTCM

YpoBeHb BbIcIIero 00pa3oBaHus
OakayiaBpuar

dopma o0yueHus
OYHasl, 3a09Has

Kpacnosipck 2022
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@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHN s POMEKYTOUYHO aTTeCTAUNHU

o mucrumirae DBM u nepudepuiiable YCTPORCTBA

1. Onucanue Ha3HAYEHHS U COCTABA (1)0H)13 OLICHOYHBIX CPEACTB

Hacrosmuii ¢ong omnenounsix cpencts (POC) Bxoautr B cocTaB paboueill mporpammbl
mucnuiuinesl DBM u nepudepuiiable YCTPOKRCTBA

" NpeaHa3Ha4YCH IJId OUCHKHU IINIAHUPYCMBIX PE3YyJIbTATOB 06y‘-I€HI/ISI IO JUCHUIIIMHE, COOTHCCCHHBIX
C YCTAaHOBJICHHBIMHA B IPOIrpaMM€ HHAUKATOPAMU NOCTUIKCHHUA KOMHGTCHHHﬁ.

®OC Brirodaer B ce0s OLEHOYHBIE MaTepUalbl JUIS IMPOBEACHUS TEKYLIEr0 KOHTPOJIS
YCIEBAaEMOCTH M MPOMEKYTOUHOM aTTecTaluu o0ydaromuxcs B popme: 3Kk3aMeHa (3adera).

B coctaB ®OC BXoasT ciaeayrouue OLeHOUYHbIE CPEICTB:

KOMITBIOTEPHBIC TECTHI TI0 TEMaM JIUCIUTUTHHBI (TEKYIIHI KOHTPOJIb);

YCTHBIN ONpOC (TEKYIUH KOHTPOJIb);

3aJJaHus IS BBITIOJHEHUS JIAOOPATOPHBIX pabOT M BOMPOCH ISl 3alIUTHI Ta0OpaTOPHBIX
pabor;

BOIPOCHI K 9K3aMeHY (3a4eTy) (MPOMEeXYTOUHAsT aTTECTALIHH).

2. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ mo JUCHUIIJIMHE, COOTHECCCHHbIX C
YCTAHOBJICHHBIMHU B IIPOrpaMmMe HHAUKATOPAMMU JOCTUKCHUSA KOMHeTEHHI/Iﬁ

Kon Coneprxanue WHanKaToOps! JOCTHXKEHUS [Inanupyemble pe3yabTaThl 00yUYeHUs 10
KOMIIET KOMIIETCHIIUU KOMIIETEeHIIUN JUCHIHUIUIMHE, COOTHECEHHBIE C YCTaHOBICHHBIMHU
SHINHU B IIPOrpaMMe HHANKATOPaMHU JTOCTIKCHUS
KOMITCTEHIINU
OIIK-5.1. Vcrioms3yer
COBpEMEHHBIE ITPOTPaMMHBIE
Cpe/CTBA ISl HACTPOWKHU U
yTpaBieHust THPOPMANOHHBIMU U
aBTOMATH3HPOBAaHHBIMHU 3HaTh:
Crocoben CUCTEMAMHU —  CHOCOOBI YCTAaHOBKHU NMPOTPaMMHOTO H
HMHCTaJUTUPOBATh annapaTHOro o0ecneyeHusl.
P OIIK-5.2. Vcnonesyer P
MIpOrpaMMHOE U Ymern:
COBpPEMEHHBIE allapaTHbIe
anmnapaTHOe —  BBINOJHSTH MOJKIIOYSHNE, YCTAHOBKY H
OIIK-5 CpeZCTBa AJIsl MHTETPallii B
obecrnieueHue uis MIPOBEPKY anmapaTHbIX, IPOrpaMMHO-
uH(OpMaLMOHHbIE U
MH()OPMALIMOHHBIX U anmapaTHBIX U IPOTPAMMHBIX CPEICTB.
aBTOMAaTH3UPOBAHHBIE CHCTEMBI
ABTOMATH3MPOBAHHBIX Baagerts:
CUCTEM OIIK-5.3. Brageer MeTogamu —  METOJIaMU YCTaHOBKHU IIPOIPaMMHOTO
YCTaHOBKH CHCTEMHOTO H obecrieueHus
MIPUKJIaHOTO POTPaMMHOTO
o0ecIieueHusIM ISt
nH(OPMaMOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM
OIIK-6.1. [TpumensieT 3HaHus IO |3HATD!
Crocoben pa3paboTKe TeXHHYECKUX 3aaHNH —  TpUHOUIE! GOPMUPOBAHUSA B CTPYKTYPY
pa3pabartbIBaTh Ha OCHalEHUE OpraHu3anui TEXHUUYECKUX 3aJaHUH Ha OCHAIICHUE
Om3HecC-TUIaHbI U KOMIBIOTEPHBIM U CETEBBIM OTJIeNOB, TabopaTopuii, oprcoB
TEeXHUYECKHUE 3aJ[aHusl | 000py10BaHHEM KOMITBIOTEPHBIM M CETEBBIM
Ha OCHAIl[CHUE 000pyI0BaHUEM.
OIIK-6 = OIIK-6.2. Ananuupyer Py
OTJENOB, CTPYETYDY H pecypest YMmers:
naboparopuii, opucos opraHH3AIHH —  COCTaBIIATH TEXHUYECKHE 3a/1aHHS Ha
KOMITBIOTEPHBIM U OCHallleHUE OTEJIOB, 1a00paTOpHi,
CETEBBIM OIIK-6.3. BersaBiser 1oTpeOHOCTD 0(hHCOB KOMIIBIOTEPHBIM U CETEBBIM
000pyJoBaHHEM OpraHM3aIi B KOMITBIOTEPHOM 1 000py/10BaHUEM.
CEeTeBOM 000pyA0BaHUH Baagers:
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- METoaaMu pa3pa60TK1/I TCXHUYCCKUX

3aJaHuI
3HaTh:
OIIK-7.1. IIpuMeHseT METOBI —  METOJbI HACTPOUKH, HAJIAKU
HACTPOWKH, HaJIAIKXA IPOTPAMMHO- MIPOrPaMMHO-AIIAPATHBIX KOMILJICKCOB;
anmapaTHBIX KOMIUIEKCOB —  BO3MOXHOCTH CYIIECTBYIOIIEH
MPOTPaMMHO-TEXHUYECKON
Criocoben OIIK-7.2. Aramu3upyet porp
APXUTEKTYPBHI.
Y4acTBOBAaTh B TEXHHYECKYIO IOKYMEHTALHMIO 110 |y,

HaCTpOﬁKe 1 HaJlaaKe HaCTpOﬁKe " HaJ1IaJKC

OIIK-7 —  aHaJIM3UPOBATh TEXHUYECKYIO

POTrpaMMHO- MIPOrpaMMHO-aNNapaTHBIX
JIOKYMEHTAIHIO, IPOU3BOUTH
anmnapaTHbIX KOMIIJICKCOB .
HACTPOWKY, HaNaJKy U TECTUPOBaHUE
KOMILJICKCOB

OIIK-7.3. Mcnone3yer MeTObI MIPOrpaMMHO-aNINAaPATHBIX KOMILIEKCOB.
MIPOBEPKH U TECTUPOBAHUSI Baagers:

paboTOCIIOCOOHOCTH TIPOTPAMMHO- —  cmoco6GaMu IPOBEPKH

anmapaTHbIX KOMIUICKCOB paboTOCTIOCOOHOCTH TIPOTPAMMHO-
anmnapaTHBIX KOMILICKCOB

2.1. ®opmbI KOHTPOJIsI GOPMUPOBAHUS KOMIIeTeH U

Kon
Ne KonTtpoaupyemsie pa3iensl (TEMbI) KOHTPOJIUPYEMOU HaumenoBanue
JUCIUTUTHHBI KOMITETEHIIMU OLIGHOYHOT'O CpPe/ICTBA
(nnu ee yacTH)
Paznen 1 APXUTEKTYPA 3BM U OIIK-5, OIIK-6,
IMTPOLUECCOPA OIIK-7
1.1 |Opranmzamus 9BM Texkymmnil KOHTPOJIb: YCTHBIN OIpocC,
3aJaHusl 1J1sl BBITOJTHEHUsS 1a00paTOPHBIX PaboT 1
BOMPOCHI JUIS 3alUTHI 1a00paTOPHBIX PadoT,
KOMITBIOTEPHBIE TECTHI 110 TeMaM JIHCIUIUINHBI
2 [Pasnen 2. [IEPUDGEPUHBIE OIIK-5, OIIK-6,
YCTPOMCTBA 3BM OIIK-7
2.1 |[lepudepuiinsle ycTpoiicTBa Tekyuuii KOHTPOJIb:
3a7aHust AJ1s BBITTOJTHEHUSI Ta00OPaTOPHBIX paboT n
BOIIPOCHI JUIS 3al[UTHI JJAOOPATOPHBIX padoT,
KOMITBIOTEPHBIE TECTHI 110 TeMaM JHMCIUIUINHBI
3 |Paznmen 3 MUKPOITPOLIECCOPHAS OIIK-5, OIIK-6,
[IJIAT®OPMA ARDUINO OIIK-7

3.1 |[IpororunupoBaHue B pOOOTOTEXHHUKE Tekyumuii KOHTPOJIb:

YCTHBIU OIIPOC

3.2 |OcHOBHBIE TIOHATHS HIEKTPOHUKH.
3nakoMcTBO ¢ Arduino

Tekyumuii KOHTPOJIb:
3aJJaHMs AJIS BBITIOJTHEHUS JJAOOpaTOPHBIX PaboT U
BOTIPOCHI JUIS 3AIIMTHI JIAOOPATOPHBIX padoT

3.3 [|[Iporpammuoe obecneuenne Arduino Texkymmii KOHTPOJIb:
3aJJaHMs AJIS BBITIOJTHEHUS JJaOOpaTOPHBIX PaboT U

BOMPOCHI JUIS 3aIUTHI 1a00paTOPHBIX paboT

3.4  |[IpuMmeHeHue NEKTPOHUKH B Tekyumuii KOHTPOJIb:
KHOEPHETHYECKNX M BCTPaHBaEMbIX 3aJaHust 1J1s BBITTOJTHEH U 1a00paTOPHBIX padoT n
cucremax. [lepugepust Arduino BOIIPOCHI IS 3alIUTHI JJaOOpaTOpHBIX padoT
3.5 |OcHOBBI IPOrpaMMHUPOBAHHUS Tekymuii KOHTPOJIb:
MHUKpOKOHTpoiutepa Arduino 3aJaHust 1J1s BBITTOJTHEHUSI 1a00OpaTOPHBIX padoT n
BOIPOCHI IS 3aLIUTHI JJaOOpaTOpHBIX padoT
3.6 |[IpumeneHne poOOTOTEXHUKH B Tekymuii KOHTPOJIb:

pasnuuHbIX cdepax

3aJ]aHMs JJIs BRITIOJTHEHUS JIA00OPaTOPHBIX padoT U
BOMPOCHI JUIS 3aIUTHI 1a00paTOPHBIX paboT

IIpomesxyTouHast aTTecTanus 1o
JUCLUILINHE

ITpoMesKyTOYHAA ATTECTAMS 110 JUCHHILIHHE!
BOIPOCHI K DK3aMeHY (3a4ery)

3. TunoBbie KOHTPOJIbHBbIE 32aHUSI WJIH HHbIE MATEPUAJIbI, HEO0OXO0AUMBIE /IS OLIEHKH
3HAHMH, yMeHHil, HABBIKOB BJIAJIeCHUSI, COOTHECEHHBLIX C YCTAHOBJIEHHLIMH B INporpaMme
HHIMKATOPAMH JOCTHKEHUS] KOMIIeTEeHIN
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3.1. 3amanusi i BBINOJHEHHUs] Ja00PATOPHBIX PadOT W BONPOCHI IS 3alIUThI
JIa00paTopHbIX padoT (TeKymMii KOHTPO.b), popmupoBanne komnerenuuii OIIK-5, OIIK-6,
OIIK-7.

[TonpoGHOE omucanue 1a00paTOPHBIX PAOOT U BOMPOCOB JUISI 3AIUTHI JaOOPATOPHBIX PaboT
comepkarcsi B [IpakTHKyme MO BBIOJHEHHUIO J1AOOPATOPHBIX PabOT, KOTOPBIA BKIIOYCH B COCTaB
DYMK]I [5].

[TpumepHbIe 3aaHus 7151 JTAOOPATOPHOU PabOTHI IO TeMe «3HAKOMCTBO ¢ Arduinoy.

1. Haiinure B MHWHTepHere mnpumepbl mmiatr Ha 1miargopme Arduino pasHBIX
npousBoauTeneii. Kparko ommmmure, yem oHM pasnudarorcs (3—4 mpemioxeHus o
Kkaxnoi miare). Hanpumep, miarel Arduino LilyPad, Arduino Esplora wimm Amperka
Strela.

2. IloaroToBbTe WILIIOCTPALMK K MHCTPYKLIMU MO MOJKIIOYEHHIO CBETOAMOMA K IIATE
Arduino Uno.

3. Paccmotpers Ha mpumepe ArduinoUno R3 cTpykTypy MHUKpPOKOHTpOJUIEpA, CXEMY,
ONMCaHue, IMOAKIIOUEHHUE. 3aperucTpupoBaTbCs M H3YUYUTh IPUHLUIBI pabOTHI B
smymstope Tinkercad Arduino.

4. Tlo3HaKOMBTECh C HA3HAYCHHWEM U IOPSIKOM pabOTHI ¢ KOHTpouiepamu Arduino.
https://arduinomaster.ru/#1508255432022-58d0f83f-1be

5. Paccmotpute cTpyKTypy MHUKpPOKOHTpoiiepa Ha npumepe miaatel ArduinoUno R3:
CXeMy, OIHCaHue, MOJKIIoUeHue ycTpoicTB. https://arduinomaster.ru/platy-
arduino/plata-arduino-uno/

6. CoOparb cxeMy NOJKIIOUEHHS CBETOAMONAa K MaKETHOW IUIaTe MO 3aJaHHBIM
YCIIOBUSIM;

7. Tloaxmrounts Mukpokontposuiep k I1K

HanucaTh ckeTd MUranus cBeTo1M0/1a COrJacHO BapHaHTY.

9. OpraHu3yiiTe MUTaHUE JIByX CBETOAMOMOB (MKENTHINA M KPACHBIH) MO IPABUITY:

— XenTslit cBeTOANO MUTAET 4 CEKYH/IbI
— 3Banepxkka 1 cexkyHna
— KpacHslif cBeToM0 MUTaET 6 CEKYH/T
— 3Banepxkka 1 cekyHna

10. OpranusyiiTe MUTaHUE IBYX CBETOAMOAOB (CHHHI U KPACHBIN) TIO IPABUITY:
— CuHMI cBETOAMO] TOPUT MOCTOSIHHO
— Kpacwusrit ceetonuon muraet 10 cexyHnn
— 3anepxka 4 CeKyH/bl

11. HanucaTh ckeTy MUTaHUs 3X CBETOAMOJIOB IO THITY paboThI cBeTOdOpA.

©o

[TepeueHs BOMPOCOB IS 3alIUTHI Ja00PaTOPHOI pabOTHI 10 TeMe «3HAaKOMCTBO ¢ Arduinoy.

1. HaszoBuTe OCHOBHBIE TpyNIbl IJaT MHUKPOKOHTPOJUIEPOB M HX OCOOEHHOCTH. Yem
OTIIM4aeTcs poOOT, aBTOMATU3UPYIOIIMHA MPOLIECChl 00CTYKUBAaHUS WIH ITPOU3BOJICTBA, OT
IIPOM3BOJICTBEHHOIO aBTOMaTa’?

2. VmeroT nm 3Ha4YeHWE IS KaXIOTO W3 HHUX IMOCTOSIHHO H3MEHSIONIMECS ITOKa3aTeln
okpy»katouie cpeapl? HazoBute onpenenenus podboTa u apromara.

3. Uro Takoe mporoTHnupoBaHWe W mpoTtotun? [lepeunciuTe XapakTepHbIE OCOOCHHOCTH
POOOTOTEXHUYECKHX IIIATGOPM OTKPHITOTO TUIIA.

4. Yro takoe Arduino? U3 kakux yacteit coctout mannHas miatdopma? Uto Takoe OTKpHITast
apXUTEKTypa anmnapaTHod yacTh? YeM moje3Ha OTKpBITas apXUTEKTypa JUlsl KOHEYHOI'O
IIOJIb30BaTENs?

5. Kakue ObiBator opmarsl Arduino? Ilepeunciute 0COOEHHOCTH KaXkJIOTO BUAA IJIaT.
Kaxkue BUIbI MaKeTHBIX IJIAT BbI 3HaeTe?
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7.

8.
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Uto Takoe ckeTd, CKeTUYOyK M ckeTyuHT? B kakoMm (opmare COXpaHSIOTCS CKETYH B
NOCJIETHUX Bepcusix cpesl pazpadorku Arduino IDE?

Ha xakom s3pike mumrytcst mporpammbl s Arduino? Kakue OCHOBHBIE omepanuud ¢
daitnamu goctynusl B cpene Arduino IDE? Yro Takoe sxcriopt OunapHoro ¢aiina u uem
OH OTJIMYACTCs OT 3arpy3ku (aitina Ha yCTpoHcTBO?

YeM paznuyaroTcsi MOHUTOP MOPTa U ILUIOTTEP MO MOCIe0BaTeIbHOMY coenuHennto? Uto
MOJPa3yMeBAETCs MO STUMH MOHATUSIMH?

3.2 KomnblotepHble TecTbl (TEKYUIHi KOHTPOJIb), (pOPMHPOBAHHE KOMIETEHIUM
OIIK-5, OIIK-6, OIIK-/

[ToxpoOHOE OIMUCaHWE TECTOBBIX 3aJaHUil COMEPXKHUTCS B COOPHHUKE TECTOBBIX 3ajIaHMIA,
KOTOPBIH BKitOUeH B coctaB DYMKJ [5].

OO0rRYNOOROOCOODOROCROODOOOSO000R*OOROOMROOOOR

[Tpoueccop:

LEJIOYUCIIEHHOE YCTPOMCTBO

YCTPOMCTBO C IUIABAIOLIEH TOUKOU

YCTPOMCTBO U3 OAHON MUKPOCXEMBI

YCTPOMCTBO U3 HECKOJIBKUX MHUKPOCXEM

YCTPOMCTBO 711 BBIYMCICHHI

[lenTpanbHbIi IpoLIECCOD:

YCTPOMCTBO U3 OAHON MUKPOCXEMBI

YCTPOMCTBO ISl BBIYUCICHUI

YCTPOKCTBO JUIsl BBIYUCIICHUH, YIIPABIIAIOLIEE IPYTUMH YCTPOUCTBAMHU
LETIOUUCIIEHHOE YCTPOMCTBO

YCTPOMCTBO U3 HECKOJIBKUX TPAH3UCTOPOB I MUKPOCXEM
Mukponporueccop:

YCTPOMCTBO U3 OAHON MUKPOCXEMBI

YCTPOMCTBO ISl BBIYMCIICHUI

YCTPOMCTBO U3 OJHOW OYE€Hb MAJIEHbKON MUKPOCXEMBI
LIEJIOYUCIIEHHOE YCTPOUCTBO

YCTPOMCTBO U3 HECKOJIBKUX TPAH3UCTOPOB I MUKPOCXEM
PazpsaHOCTB porieccopa onpeaensercs:

Pa3psAAHOCTHIO BHEIIHEH IIMHBI TAHHBIX

Pa3psAHOCTBIO PETUCTPOB YCTPOMCTBA C IUIABAIOIIEN TOUKOM
Pa3psAAHOCTHIO IIMHBI aipeca

Pa3psAIHOCTBIO IIMHBI YIIPaBICHUS

Pa3psAIHOCTBIO CIIOBA IIpoLeccopa

IIpu onpenenennu pa3psAHOCTH MIPOLECCOPA YUUTHIBAIOT KaK BTOPOU mapamerp:
Pa3psAIHOCTH BHEITHEN IIMHBI TAHHBIX

Pa3psAIHOCTh BHYTPEHHEH IIMHBI JaHHBIX

Pa3psAAHOCTD MIMHBI apeca

Pa3psAIHOCTD IIMHBI YIPABICHUS

paspsnHocTh muHBL SCSI

®urpMa He BBIITYCKAET U3BECTHBIE TPOLIECCOPBHI:

Intel

SUN

Sony

IBM

Macintosh

He sBnsercs npoueccopom:

Macintosh

PowerPC

Celeron
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Pentium

UltraSPARC

Pa3psiiHOCTh caMBIX paclpoCTpaHEHHBIX COBPEMEHHBIX MpoIieccopoB (hupmel Intel:
8

16

32

64

128

Peructpsi 310!

YHaCTh KBIII
CBEpXOIlepaTUBHAA IIaMATh
o3y

MECTO OJIA XpaHeHI/ISI KOMaH[
I3y

. OnepaTuBHAs MaMSITh:

B3y
M3y
I3y
o3y
AJTY

3.3. YcrHblii onmpoc (TeKylHil KOHTPOJb), (popmupoBanue kommnereHuuu OIIK-5,
OIIK-6, OIIK-7

VYCTHBIA Onpoc MPOBOAUTCS BHIOOPOYHO B Hayajue JEKLIMU M BKJIIOYAET MEPEYEeHb BOIPOCOB IO
IIPOIIeHHOMY MaTepuaily. Y CTHbBIH OIpOC MPOBOAUTCS IO TeMaM, 110 KOTOPhIM HET Jab0opaTOpHBIX

pabor.

CoNoAEWNE

N ol
O wWNRO

[EEN
(o2}

17.

18.

Apxurexkrypa OBM.

OnepatuBHas NaMsTh.

ITocTosiHHAs NaMATh.

BuemHss naMsTh.

CpencrBa ynpaBieHHs MaMAThHIO.

Cucrema npepbIBaHUH.

Cucremnas miara. CucteMHas IIMHA. Y IPaBJIEHUE BBOJLOM-BBIBOJIOM.
[lepudepuiinbie ycTpoiicTBa.

Jucnnen.

. MaHuIyISTOpBI TUIIA MBILIb U JIKONCTHUK.

. BHenHue 3anoMuHaronme ycTpoicTBa HA MArHUTHBIX HOCUTEIIAX.
. Hakonurenu Ha ruOKUX MarHUTHBIX JTUCKaX.

. Hakonwurenu Ha auckax tuna "BuHYectep'.

duznueckas M JIOTH4ecKasi CTpyKTypa JUCKOBBIX YCTPOHCTB.

. Kakne 3aa4uu  pelIaroT pO6OTI/I3I/IpOBaHHBIC CUCTCMbI Ha OCHOBC QaJITOPUTMOB

HCKYCCTBEHHOT'O MHTEJUIEKTA?

. HazoButre oOCHOBHEIC TpyHaIibl IJIAaT MHKPOKOHTPOJUICPOB W HUX ocobennoctu. Yem

OTIIMYaeTcsi poOOT, aBTOMATH3UPYIOLIUI Mpoliecchl 00CTYKUBAaHUS WM MPOU3BOJCTBA,
OT IIPOU3BOJICTBEHHOI0 aBTOMaTa?’

Nmeror nm 3HadeHWE Uil KaXJOr0 M3 HUX IOCTOSHHO HM3MEHSIOUIMECS I10Ka3aTean
okpy»katoniet cpeapl? HazoBute onpezaenenus podoTa u aBTomara.

Uro Takoe mpoToTunupoBaHue U nporotun? Ilepeuncnure xapakrepHble 0COOEHHOCTH
POOOTOTEXHUYECKHUX TIIATPOPM OTKPBHITOTO THIIA.
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20.
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Uro takoe Arduino? M3 kakux yacTeil cocTouT gaHHas miatdopma? Uto Takoe OTKphITas
apXHUTEKTypa amnmapaTtHoi yactu? Yem mose3Ha OTKPHITas apXUTEKTypa Uil KOHEYHOTO
nosb30Barens?

Kakue ObiBator ¢opmarsl Arduino? Ilepeuncnure O0COOEHHOCTH KaKJOTO BHJA IJIaT.
Kakue Bubl MakeTHBIX IJIAT BbI 3HaeTE?

3.4 Bomnpocsl 3Kk3aMeHy (3adery) (MpoOMeKyTo4YHasi arrecTainus), (opmMupoBaHue
kommnerennuii OIK-5, OIIK-6, OIIK-7

CoNoOA~WNE

NNNNNNNNMNNNNNRPRRPRPRRRERRRRE
CONPORDONPOOONDUTAWNEO

30.

31.

32.

33.

Apxutektypa OBM.

OnepaTuBHAs AMSITh.

[TocTostHHAs NaMSATB.

BremHss naMsTh.

CpencTBa ynpaBiieHHs NaMAThIO.

Cucrema npepbIBaHUH.

Cucremnas miara. CuctemMHasi MHA. Y IPaBJIEHUE BBOJIOM-BBIBOJOM.

[epucdepuiinpie ycTpoicTBa.

Jucrien.

MaHuIyIATOPHI TUIA MBIIIB U JPKOUCTHK.

Bremnue 3anomMuHaromye yCTpoucTBa Ha MAarHUTHBIX HOCUTEISIX.

HakonuTenu Ha ruOKMX MarHUTHBIX IUCKAX.

Hakonurenu Ha nuckax tumna "BuHdectep'.

dusznyeckas v Jorudeckasi CTpyKTypa JIUCKOBBIX YCTPOUCTB.

KonTpomnneps! auckoBbix yctpoiicts u ux unrepdeiicsl (IDE, EIDE).

[IporpaMMHBbIe cpencTBa uist pabOThI ¢ AUCKOBBIMHU YCTPONHCTBAMHU.

Ontnueckue auckoBble Hakonurenu. CD-ROM, DVD.

[ToToKOBBIE IEHTOYHBIE HAKOTIUTENHU (CTPUMMEDHI).

IIpuHTEpBL.

[moTTepsr.

YcerpolicTBa neyaru.

YerpoiicTBa MyJIbTUMEIHA.

Ckanepsl.

briox nutanus u ycTpoilcTBO GecrepeOOMHOro MUTAHUS.

Opranu3zanus 3arpy304HbIX MOJYJIEH.

XapaKkTepuCTUKU MPOU3BOAUTENIbHOCTH DBM 1 nporpamMm, ux crnocoObl ONpeesIeHusl.
OO111e MPUHIUIBI TECTUPOBAHUS AapaTHOTO U MPOrPaMMHOT0 00eCIeUeHHUSL.
Cy1iecTByIolI1e€ TECTOBbIE IPOIPAMMHBIE U allllapaTHbIE CPEJICTBA U CUCTEMBI.
Ilepeuncnure mIHOCEI NPUMEHEHHS MHUKPOKOHTPOJUIEPOB Ha IPOU3BOJCTBE WIIH,
Hampumep, IMpu oOCITyXMBaHMUM 3JaHud. B dyem 3akimouyaeTcss OCOOEHHOCTh
MHTEJUIEKTyallbHOM aBTOMaTH3anuu? B kakux cdepax mpuMeHseTcss poOOTOTeXHHUKA?
OTBeT NosICHUTE NpUMEPAMHU

UYro obmiero y mpou3BOACTBEHHOH poOoToTexHUKH M Arduino? YTo Takoe «yMHBIN
nom»? Ha mpumepe coOCTBEHHOTO J10Ma MM By3a OIpENEINTe, KaKhue KOMITIOHEHTHI
OTHOCATCS K KYMHOMY 3JJaHUIO», @ KAKHE — K «YMHOMY JOMY».

Kak mnpumensiercs poOGoToTexHuka Ha oOmecTBeHHOM TpaHcnopre? IlpuBegute
npumMepbl. Kak mnpumensercs poOOTOTEXHHMKAa B CEIbCKOXO3SIMCTBEHHOM CeKTope?
[IpuBenuTe MpUMEpBL.

Kakue 3amaum pemaroT poOOTHU3MPOBAHHBIE CHUCTEMbl Ha OCHOBE aJTOPUTMOB
HCKYCCTBEHHOT'O MHTEJUIEKTA?

Ha3oBuTe OCHOBHBIE TpYINIBl IJIAT MHKPOKOHTPOJJIEPOB M HX OCOOEHHOCTH. Yem
OTIM4YaeTcss poOOT, aBTOMATU3UPYIOLINIl MpoLecchl 00CTyKUBAHUS WM MPOU3BOJICTBA,
OT IIPOU3BOJICTBEHHOI'0 aBTOMaTa?’
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VmeroT sn 3HaYeHHe Uil KaXIOro M3 HUX IOCTOSHHO M3MEHSIOLIMECS IOKa3aTeln
OKpykaro1ier cpenpl? HazoBure onpenenenus podora u aBTomara.

Yro Takoe mpoToTHNHpoBaHHE U nporotun? I[lepeuncnure xapakTepHble OCOOCHHOCTH
POOOTOTEXHUYECKHX TIIATPOPM OTKPBITOTO THUIIA.

Urto takoe Arduino? M3 kakux yacTeil cocTouT gaHHas miatdopma? UTo Takoe OTKphITas
apXUTEKTypa amnmnapatHoi yactu? Yem mose3Ha OTKPbITas apXUTEKTypa Ul KOHEYHOrO
10JIb30BaTENs?

Kakue OwBatoT dopmarsl Arduino? Ilepeuncinre 0COOCHHOCTHM KaKIOTO BHAA ILIaT.
Kaxue Buibpl MakeTHBIX IJIAT Bbl 3HaeTE?

Yro Takoe ckery, CKeTUOyK M CKeTuuHI? B kakom (opmare COXpaHSIOTCS CKETYd B
MOCTIeTHUX Bepcusix cpeasl paspadboTku Arduino IDE?

Ha kakom s3bike muunrytcst mporpammbl i Arduino? Kakue OCHOBHBIE onepanuu ¢
¢aitnamu noctynssl B cpene Arduino IDE? Yto Takoe sxcniopt 6uHapHOro (haitia u yem
OH OTJIMYAETCsI OT 3arpy3kHu (paityia Ha yCTpOHCTBO?

UYem paznuyaroTcs MOHUTOP MOPTA U IUIOTTEP IO MOCIEN0BATEIbHOMY coeuHeHnt0? YTo
[0JIpa3yMeBaeTCs M0/ STUMH MOHITUAMU?

Kakue xomaHIpl JOCTynHBI Ha MaHenu HMHCTpyMeHToB? Urto Takoe pesuctop? Kak
OIpeJIeJINTh HOMHMHAJ pe3rcTopa Mo LBETOBOM MapkupoBke? CyIlecTBYET JIM pa3HUlla
MEXJy T[OCJIEI0BaTeIbHbIM W MapajuleJIbHBIM coeauHeHueM pesuctopoB? Kakue
KOMaH/Ibl JOCTYITHbI Ha NTaHEJI UHCTPYMEHTOB?

[To kakuM mpU3HAKaM KIACCUPHUIHMPYIOTCA (U3NYECKHE KOMIIOHEHTHI IUIAaT(GOPMBI
Arduino? Kakue TUIBI yCTpOWCTB y4YacTBYIOT BO B3aumozeictBuu ¢ mupom? Kakue
KOMIIOHEHTBI OTHOCATCA K KaxJAoMy K3 3THUX TUNOB? Kakue Tumel BBIIEISAIOT HpU
Kjaccu(ukauuu 1Mo ciIoXkHocTH cocraBa? Kakue wactu minar@opMbl Ha3bIBaIOTCS
OJIHOKOMIIOHEHTHBIMU ?

UYro moppa3zymeBaeTcsl 10J MHOTOKOMIIOHEHTHbIMM ycTpoiicTBamu? B dem pasznnuue
MEX/1y IPOCTBIMU M CIOKHBIMU JaTunkamu? Uto Takoe Moayns? [IpuBeaute npumepsl.
B ueMm paznuune Mexay cEpBOIIPUBOJIOM M IIAaroBbIM Asurarenem? IIpusBennure npumepsl
HCIOJIb30BAaHUS PA3IMYHBIX TUIIOB SKPAHOB.

KakoBbl onopHble nmpaBuia HanucaHus nporpamMm Ha Wiring? Yro Takoe GubaroTexa?
[lepeuncnure Buabl Oubnnotek. Jlaiite omnpeneneHwe CTaHAAPTHBIM CJIOBaM U
nepeMeHHbIM. Kak MoOXHO 00BsABUTH mepeMeHHyro B s3bike Wiring? IlpuBenure
KOHKpETHbIE IPUMEPBHI.

Yro Ttakoe ¢pyHkuun? Kakue GyHKIMN BCerja J0JKHBI IPUCYTCTBOBAThH B IPOrpaMMe Ha
s3pike Wiring? UTto mpoucxoaut B Kaxk10i u3 HUX? CKOJIBKO pa3 OHU BBIIOJIHSIOTCS?

C mnomoupl0 KakMX KOMaHJ BBINOJHSETCS UYTEHHE M 3allUCh JaHHBIX LU(POBOrO
natyuka? a”anmoroBoro aatyuka? Uto TpeOyercs ykazarh B Tesne QyHKIMM setup() mpu
MOJAKJIIOUEHUH 1aTyukoB? Kakne pexxumel mopra npu 3TOM Ucnoibp3yrorcsa? Uro nemaer
crangaptHas ¢pyakuus delay()?

B kakux eauHuIax oToOpakaeTcsl ee pe3yJbTaT U KaK OHa CBSi3aHA CO CBETOAMOIAMH?
Kax BbIBeCTH 3HAaueHUSs, MOJyYEHHBIE OT JaTYMKOB, HA MOHMTOpP IOCJIEI0BATEIBHOIO
nopta? Kak opopmisitorcs KoMMeHTapuH B nporpamme? YTo Takoe KOMaH]bl HU3KOTO
YPOBHS U KOMaH/1bl BBICOKOTO YPOBHSI.

[Iponomxkure onpeneneHue:

[IpoexT — a3T0

IIponykT npoekra — 3T0

Iens moboro npoexkta —

Ilepeuncnure cTaguy >KU3HEHHOTO LMKJIA cucTeM. UTO Ha3bIBaeTcs KacKagHoW (win
waterfall)  meronmonorueit  paspabotku.  Ilepeuncnute  sTanmel  0pOpMIIEHUS
POOOTOTEXHUYECKUX MPOEKTOB.
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4. Onucanue nmoka3areJieil, KpuTepues, MIKAJ OLHEHUBAHNUS IUVIAHUPYEMbIX pPe3yJbTaTOB
00yuyeHUs1 MO JMCHHUILIUHE, COOTHECEHHBIX € YCTAHOBJIEHHBIMU B MPOrpamMMe MHAUKATOPaAMM
JOCTHKeHUS KOMIIeTeHIu i

4.1. Iloka3zaTean u KPUTCPUHU ONCHUBAHUA 3alaHUS B TeCTOBOM (])opMe

Kon Bun Kpurepun bamn MakcumanbHbIi Oamt 5
OLIEHOYHOI'0 — MUHHMMaJIbHBIH Oamn 1
cpezncTsa
T.1 TecTtoBoe BBICTaBJISIETCS CTyAEHTY eciu 86-100% TecToBbIX 5
3a/laHKe BOIPOCOB/33/1aHUH BBITIOJIHEHO MIPAaBUIILHO
BEICTaBJISIETCS cTyAeHTY eciu 70-85% 4
TECTOBBIX 3a/1a4/331aHUH BHIIOIHEHO NPABHUIIBHO
BEICTaBJISIETCS CTyAeHTY eciu 50-69% 3 5_3
TECTOBBIX 3a/1a4/33JaHUH BHIIOIHEHO NPABIIIBHO
IIPH OTBETE CTyJEHTa MeHee yeM Ha 60% BOIpoCoB, H/3
TECTOBOE 3aJJaHHe HE 3aUMTHIBACTCS U y CTYJCHTA
o0pazyercst 0T, KOTOPBIH A0JKEH OBbITh 3aKPHIT B
TEYECHUH ceMecTpa WM Ha 3a4eTHOM Henese

MunumanbeHbIi 0ai, KOTOpbId He00X0AMMO HabpaTh 7S 3a4eTa, paBeH 3.

4.2. Tloka3aTeJii W KPUTEPUM OIEHUBAHHUS 3aJaHUH Jis1 JIaOOPATOPHBIX PadoT H
BOIIPOCOB VISl 3aIMTHI JIA00PATOPHBIX PadoT

Onenka Ioxa3zaTenu oLleHUBaHUSA Kpurepun onennBanus
«5» KauecTBo BBIIONHEHUS BrimonHeHs! 6e3 3amMeuaHuil Bce 3a1aHus J1abOpaTOpHBIX padoT;
(oTM4YHO) BCEX 3aJaHui JIaHbl TOJIHBIE NPAaBUIIBHBIE OTBETHI HAa KOHTPOJBLHBEIE BOIIPOCEHI,
71a00paTopHBIX padoT; 71a00paTopHBIE PAOOTHI BBIIIOJHEHBI CaMOCTOSITENBHO, CHAHBI B
MOJIHOTA U TIPaBUJIBHOCTh | CPOK, 0()OPMJICHBI B COOTBETCTBUH C TPEOOBAHUSIMHU
«4» OTBETOB HA KOHTPOJIbHBbIE | 3amaHus 11a00paTOPHBIX pabot BBIIIOJIHEHBI c
(xopomo) BOTIPOCHI; 0(OPMIICHHE B HECYIIECTBEHHBIMU  3aMEYaHUSAMH; HEJOCTATOYHO  IOJIHEBIE
COOTBETCTBHH C OTBETHbl Ha KOHTPOJIbHBIE BOIMPOCHI; JIAOOpATOpHBIE PaOOTHI
TpeOOBaHUAMH, BBITIOJIHEHBI CaMOCTOSITENIbHO, CIAHbl B CPOK, O(GOPMJICHBI B
CaMOCTOSTEIbHOCTh COOTBETCTBHUH C TPEOOBAHMSIMU
«3» BBIIOJIHCHMA, Clava 3amanus 1ab0paTOPHBIX PAaOOT BBIIOIHEHBI C CYIIECTBEHHBIMHU
(YIOBIETBOPUTEIHHO) 7abopaTOpHBIX PaboT B 3aMe4YaHUSAMH, YCTPAaHEHHBIMU BO BpeMsI KOHTaKTHOH paboTHI €
YCTaHOBJICHHBIE CPOKHU. MpernoiaBaTeneM; OINOKN B OTBETaX Ha KOHTPOJIbHBIE BOTIPOCHI;

JabopaTopHbIE PAOOTHI BHINTOIHEHB! C HAPYIICHUIMHE Ipaduka, B
odopmwireHnu paboOT ecThb HEeNOCTaTKH; pabOThl BBIIOIHEHEI

CaMOCTOSTEIILHO
«2» Yactp 1ab0paTOpHBIX pabOT WM Bce PabOTHI BBIMOIHEHBI U3
(Hey10BJIETBOPUTEIILHO) (parmMeHTOB pabor JIPYTHX aBTOPOB u HOCSIT

HECaMOCTOSITEJIbHBIN  XapakTep; 3aJaHusl BBIIIOJIHEHBl HE
MOJTHOCTRIO WM  HETPaBWIBHO; odopmieHne paboT He
COOTBETCTBYET TPeOOBAHUAM

4.3. Iloka3aTe1u U KPUTEPUH OLleHUBAHUS YCTHOIO OTBETA

OIICHKEI Iloxazarenu OLICHUBaHUA KpI/ITCpI/II/I OLICHHUBAHUA
«5» Ilonmsota 1 MMpaBUJIbHOCTb COHep)KaHI/IG OTBETAa COOTBECTCTBYCT TEME BOIIPOCA.
(OTJ'II/I"IHO) OTBETOB Ha BOIIPOCHL HpOZ[eMOHCTpI/IpOBaHO YBEpPEHHOC BJIaACHHUC MOHSATHHHO-

TEPMUHOJOTHYCCKUM amNIapaToM JTUCHUIUIMHBI, OTCYTCTBYIOT
omuOku B ymnoTpeOIeHWH TepMHUHOB. [lokazaHO ymeroe
HUCIIOJIB30BAHHUC KaTeFOpI/Iﬁ nu TepMI/IHOB JUCIHIUIIJIMHBI B HX
acCcOMaTUBHON B3aMMOCBSI3H. OO0yuaronmcst




22

«4»
(xoporo)

«3»
(YIOBIETBOPUTEIHHO)

«2»
(HEyIOBIETBOPHUTEIIHHO)

MPOAEMOHCTPUPOBAHO YMEHHUE apryMEHTHPOBAHO M3JIaraTh
COOCTBCHHYI0 TOUYKy 3pCHHUs. BHIHO yBepeHHOE BIaIcHHUC
OCBOCHHBIM  MaTEpHaJIOM, W3JIOKCHHE  CONPOBOXKICHO
aJIeKBaTHBIMH TIPUMEpaMH ®3 TNpakTUKH. OTBET YETKO
CTPYKTYPHPOBAH M BBICTPOEH B 33laHHOM Joruke. Yactu oTBeTa
JIOTUYECKH B3aUMOCBSI3aHBI

Conep:kaHHE OTBETA B [IEIOM COOTBETCTBYET TEME BOIIPOCA.
IIporeMoHCTpHUPOBAaHO BJIaJICHUE MOHATHHHO-
TEPMHHOJIOTMYECKUM almapaToM JUCHUILIHHBL, MPHCYTCTBYIOT
HE3HAYMTENbHbIE OIIMOKHM B YINOTPEOJICHHMHM TEPMHUHOB, HE
uckaxaroniye cmbicia. IlokaszaHo ymenoe HCHOIB30BaHUE
KaTeropuii ¥ TEPMHHOB JUCUMIUIMHBI B HMX acCOLUAaTUBHOM
B3aUMOCBSI3H. [IpOoIeMOHCTPUPOBAHO YMEHHE apIyMEHTUPOBAHO
u3naraTb COOCTBEHHYIO TOUYKy 3peHHs. I3loXeHue oTdacTh
COIPOBO’XKICHO a/ICKBATHBIMH IIPUMEPAMHU U3 IPAKTHKH.

OTBET B IOCTATOYHOM CTENEHH CTPYKTYPHPOBAH U BBICTPOCH B
3aaHHOl Jlormke Oe3 HapymeHuil obmero cmbicia. Yactu
OTBETa JIOTHYECKH B3aHMMOCBSI3aHbI

CopeprkaHue OTBeTa B LEIOM COOTBETCTBYET TEME BOIPOCaA.
[TpoeMOHCTPUPOBAHO yIOBIETBOPUTEIBHOE 3HaHHE
Mmarepuana, ectb ommbku (25-30%). IIpoaeMOHCTPUPOBAHO
JOCTAaTOYHOC BJIaACHUC HOHHTI/IﬁHO-TepMI/IHOHOFI/IquKHM
arnmnaparoM AIUCHUIUIMHBI, €CThb OIINOKH B yHOTpCGJ'ICHI/II/I nu
TPaKTOBKE TEpMUHOB. ONIMOKK B HMCIIOJH30BAHUU KATETOPUH U
TCPMHUHOB JUCHUIIIIMHBI B UX aCCOHHaTHBHOﬁ B3auMocBs3u. Her
COOCTBEHHOW TOYKH 3peHHsl JIMOO OHa ciabo apryMeHTHpOBaHa.
[Ipumepsl, NPUBEACHHBIE B OTBETE B KAYeCTBE MPAKTHYCCKHX
WUTIOCTPAIMii, B MO CTENEHH COOTBETCTBYIOT H3JIOKECHHBIM
TeopeTnueckuM acnekram. OTBET IUIOXO CTPYKTYpPHPOBaH,
HapylleHa 3aJaHHas Joruka. Yactdw OTBeTa pa30pBaHbI
JIOTHYECKH, HET CBI30K MEXIY HUMH

CognepxaHue OTBETa HE COOTBETCTBYET TEME BOIpOCa WU
COOTBETCTBYET emy B OYEHb Majon CTETIeHH.
IIpogeMoHCTpHUPOBAaHO KpalWHE HH3KOE (OTPBIBOYHOE) 3HAHUE
MaTrepuana, MHOTO OMIMOOK — MPAaKTHYECKH BCE JaHHBIE MO0
HCKaKeHBI, JIMOO HeBepHbL. [IpOAEMOHCTPUPOBAHO KpaiiHe
ciaboe BiaJcHHE MOHITUHHO-TEPMHUHOJIOTHYCCKUAM aIapaToM
JIUCIUIUIAHBI, TPUCYTCTBYIOT MHOTOYHCIEHHBIE OIMHOKH B
ynotpebieHnn TepMuHOB. [Toka3aHbI HEBEpHBIE acCOIIMATHBHBIC
B3aUMOCBSI3M  KaTeropud ¥ TEPMHUHOB  JUCLMILIUHBL.
OTCyTCTBYEeT apryMeHTalusl HU3JI0)KEHHOM TOYKM 3pEHus, HEeT
coOcTBeHHOW TO3HNUU. OTCYTCTBYIOT NMPUMEPHI M3 TPAKTHKU
100 OHM HeaIeKBAaTHBI

4.4, Iloka3zaTean u KpUTEPpHUHA OCHUBAHUA YCTHOI'O (HI/ICI)MeHHOFO) OTBETA HA JK3aMCHE

(3auere)

Or1eHka

Iloxazarenu OLICHUBaHUA

Kpurepun onieHnBanus

«5»
(oTnMYHO, 32YTEHO)

3HaHUE NPOrpaMMHOIO
MaTepuasa, BIaieHue
HOHATHHHBIM arrmaparom,
MIOCTIEIOBATENBHOCTB,
JJOTUYHOCTH U CTHIIb
M3JI0KEHHUS, aJeKBaTHOCTb
WJUIIOCTpaLUil, yMEHUE
aHaJIN3UPOBAThH
KJaccu(uIMpoBaTh,
0000111aTh,
KOHKPETU3UPOBATh U
CHCTEeMaTH3UPOBATh
N3y4YEeHHBIH MaTepHaL.

Conep>kaHKe OTBETA COOTBETCTBYET 3aJJaHHOMY BOIIPOCY.

B oTBeTe oTpaXkeHbl BCe TUIAKTUYECKUE eINHHIb,
npeycMOTpeHHbIE 3aiaHreM. [IpoIeMOHCTPHPOBAHO 3HAHHE
(hakTHIeCKOro MaTepuaia, OTCYyTCTBYIOT (haKTHIECKHE OIMINOKH.
[TpoIeMOHCTPUPOBAHO YBEPEHHOE BJIaJICHHE TIOHATHIHO-
TEPMHHOJOTMYECKUM aMNapaToM JUCHHUILIHHBI (YMECTHOCTh
ynotpebneHus, ab0peBHaTyphl, TOJIKOBaHUE H T.1.), OTCYyTCTBYIOT
OIIMOKH B YNOTpeOIeHNH TepMUHOB. OOyUaromuiics
CaMOCTOSATENILHO IEMOHCTPUPYET yBEPEHHOE BIIaJICHHUE
OCBOCHHBIM MaTEpHaliOM, N3JI0)KEHHE COIIPOBOK/IACT
a/IeKBaTHBIMU WJUTIOCTPALMAMU (IPUMEPAMH).

OTBET YETKO CTPYKTYPHPOBaH, YaCTH OTBETA JOTUUECKH
B3auMocBsi3aHbl. OOyyaromuiicss ymeeT aHaJIM3UpOBaTh,
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«4»
(xoporo, 3a4TEHO):

CpaBHHUBATh, KJIaCCUPUIIMPOBATEH, 00001IaTh, KOHKPETU3HPOBAThH
W CHCTEeMAaTH3UPOBATh N3yUEHHBII MaTepHall.

«3»
(YIoBIETBOPUTETHHO,
3aUTEHO)

Conep:kaHHe OTBETA B LIEIOM COOTBETCTBYET 3alaHHOMY
Borpocy. [IporemMoHcTpHpoBaHO 3HaHUE (HAKTHIECKOTO
Marepuana, BCTPEYaroTCsl HECYIIECTBEHHbBIE (PAKTUUECKHE
OIINOKH.

IIponeMoHCTpUPOBAaHO BIaACHUE NOHITHHHO-
TEPMHHOJIOTMYECKUM aMNapaToM JTUCLHUILIMHBI (YMECTHOCTh
ynotpeOiieHns, a00peBUaTyphl, TOJIKOBaHUE U T.1.), OTCYTCTBYIOT
OIIMOKH B YNOTpeOIeHNH TepMUHOB. OOyUaromuiics
CaMOCTOATENBHO, U OTYACTH MPU HABOJIIMX BOIIPOCAX
NpernoiaBarens, IeMOHCTPUPYET YBEPEHHOE BIaJICHHUE
OCBOCHHBIM MaTepUaliOM, U3JI0)KEHHE COIIPOBOKIALT
aJIeKBaTHBIMHU MJLTIOCTPALNUSAME (IpUMEPaMH).

OTBeT B JOCTaTOYHON CTETIEHU CTPYKTYPHPOBAH, YaCTH OTBETA
JIOTHYECKH B3anmMOCBs3aHbl. O0yyaromuiics cnocobeH
aHAJIM3MPOBATh, CPABHUBATH, KIACCU(UIIMPOBATH, 0000IIaTh,
KOHKPETH3UPOBATh U CUCTEMATU3NPOBATh N3YUCHHBIH MaTepHaL.

«2»
(HEeyOBIIETBOPHUTEIBHO,
HE 3a4TE€HO)

CozepxaHue OTBETa B [IEJIOM COOTBETCTBYET 3aJaHHOMY
Bonpocy. OOy4aloImuics AEMOHCTPUPYET 3HAHUE 00513aTEIBHOTO
o0bema (haKTHIeCcKOro MaTepuaia no AUCUUILIHHE, HO
OTepUpYyeT HETOUHBIMH (POPMYJIUPOBKAMH H JIOMYCKAET
¢axruueckue ommnbku (25-30%).

[TponeMOHCTPUPOBAHO Blla/IcHUE TIOHATHIHHO-
TEPMHHOJIOT'MYECKUM aNNapaToM JUCUHUIIMHBI, JOMYIIECHBI
OLIMOKH B YNOTPEOJICHUH U TPAKTOBKE TEPMUHOB, PACIIN(PPOBKE
ab0peBuaTyp. OOyJarOUIHIACs IPOSBIACT 3aTPYJHCHUS B
CaMOCTOSITETIBHBIX OTBETAX.

[TpuMepsl U WILTIOCTPALMI, IPUBEACHHBIC B OTBETE, B MaJIOH
CTEIICHH COOTBETCTBYIOT H3JI0KCHHBIM TEOPETHICCKIM
acriektaM. OTBET IUIOXO CTPYKTYPHPOBAH, YaCTH OTBETA
paszopBaHbl Jornyeckd. OOyJaronuics 3aTpy IHseTCs
aHaJIM3MPOBATh, CPABHUBATH, KIaCCH(DUIIMPOBATh, 0000IIATh,
KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh M3yUCHHBIH MaTepHAIL

Conep:kaHue OTBETa HE COOTBETCTBYET 3aJaHHOMY BOIIPOCY MU
COOTBETCTBYET €MY B OU€Hb MaJIOi CTeTIeHH
IIporeMoHCTpHUPOBaHO KpaiiHe HU3KOE (OTPBIBOYHOE) 3HAHHE
(haxTHUECKOrO MaTepHUaa, JOIMyLIIEeHO MHOTO OLIMOOK —
MIPaKTUIeCKH Bce (paKThl (HaHHBIC) THOO0 NCKaKEHBI, JINOO
HEBEPHBI.

[TponemMoHCTpHpPOBaHO KpaifHe ciaboe BaieHne MOHATHIHHO-
TEPMHHOJIOTMYECKUM aNIapaToM JUCHHUIIINHBI (HEYMECTHOCTh
ynoTpeOIieHNs, HeBepHbIe a00peBHATYPbI, HCKAXKEHHOE
TOJIKOBaHME M T.J.), IPUCYTCTBYIOT MHOTOYHCIICHHBIE OIINOKA B
YHOTpeOJICHIH TEPMUHOB.

OO0yuatomuiics He OCBOMJI 00513aTeIFHOI0 MHHUMYMa 3HaHUH
JICLUILIMHBI, HE CIOCOOCH OTBETUTh Ha BOIIPOCHI JayKe NpU
JIOTIOJIHUTENBHBIX HABOJISIINX BOIIPOCAX MPEMoiaBarelis

5. Meroauyeckue MaTepuajbl, ONpeAeNdIOIMe IPoUeIypbl OUECHUBAHUA 3HAHUIA,
YMEHHUIl, HABBIKOB M (WJIM) ONBITA JAEATEJbHOCTH, XapaKTepU3ywIHUX Tanbl ¢GopMupoBaHUs

KOMIIeTeHIIMH

Jis mpoBepKH KayecTBa OCBOEHHSI TMPOTPaMMBbl AMCHWIUIMHBI W OLEHKH pPEe3yJIbTaTOB
o0y4yeHHs MO AMCUUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B MpOrpaMMe HWHAMKATOPaMH
JTOCTIDKEHHUSI KOMITETCHIIMM TIPOBOJUTCS TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOUHAS
arrecTanys ooyJaromuxcs B popme sk3ameHa (3auera).

KoHnTponb ycreBaeMoCTH 00y4aromuXcsl OCYLIECTBISETCS C MCHOJb30BAHUEM PEHTHHIOBOM
CUCTEMBI OLIEHKH YCTIEBAEMOCTH O0YyUaIOIUXCS.
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Texkymuid KOHTPOJb TMPOBOJUTCS PETYJISPHO HA BCEX BHAAX TPYMIMOBBIX 3aHITUNA IO
JUCHMIUIMHE. B KOHIlE ceMecTpa Ha OCHOBAaHMM IIO3TAIHOTO KOHTPOJS Ipolecca OO0ydeHHs
CYMMHUPYIOTCSI Oajibl TEKYIIUX, PYOEKHBIX PEHUTHHIOB (KOHTPOJIbHBIC HEAENH), MOJACUYUTHIBAIOTCS
JIOTIOJIHUTENIbHBIE OAJUIBI (32 IOCEIIAaEMOCTh U aKTUBHOCTD Ha 3aHATHIX).

PeBYJ'IBTaTBI peﬁTHHFOBOﬁ arrecranuu OOBABISIOTCS nopenoaaBaTejIi€eM Ha IIOCICAHEM
3aHATUN B 3a4CTHYIO HCACIIO M CIIy>KarT OCHOBOM IJIs1 UTOTOBOI'O pE3yjbTaTa HpOMe}I(YTO‘lHOﬁ
arreCcTalnun 06yqafomeroc;1 IO JUCLHMIIIIMHEC.

5.1. CoorBercTBHe O0a/VIbHOW MIKAJbI OIEHOK 1O JUCIHUIUVIMHE YPOBHIO
chopMHUPOBAHHOCTH KOMIIETEHLMI 00y4aroIerocst
YpoBeHb
c(hopMHPOBAHHOCTH Orenka [Tosicaenne
KOMITECTEHIUM
Teoperrueckoe ColepKaHUEe Kypca OCBOCHO IMOJHOCTBIO, 6e3
S mpo0esoB, Bce MPEIyCMOTPEHHBIC TPOTpaMMON OOydYeHHS
Bhicokuii (oTmHuHO) ydeOHbIe 3aJaHMs BBINOJIHEHBI, IUIAHUPYEMBIE pe3yJbTaThl
32YTEHO O6y‘IeHI/IH no AUCHUIIIIMHEC, COOTHCCCHHBIC C yCTaHOBJ’IeHHLIMj/I
B OporpaMme HWHAUKATOpaMu JOCTUIKCHHUA KOMIICTCHIUU,
JOCTUT'HYTEI.
Teopernueckoe colepkaHHe Kypca OCBOCHO IOJHOCTBIO, BCE
«dy MIPEAYyCMOTPEHHbIE MPOrpaMMol 0oOyueHusl yueOHble 3aJaHus
BBITIOJTHEHBI ¢ HE3HAYUTCIIbHBIMU 3aMCYaHUAMU, TNIAHUPYEMBIC
Beimie cpennero (xoporo)
3A9TEHO PE3yIbTAThI 06yqu1/m II0 AHUCHUIINIMHE, COOTHCCCHHBIC C
YCTAHOBJICHHBIMU B IMPOTIrpaMMC€ HWHAHUKATOPAMHU HNOCTHIKCHUSA
KOMHGTCHHHﬁ, JOCTUTHYTBI.
TCOpeTI/I‘IeCKOG COACPIKAaHNE KypCa OCBOCHO YaCTUYHO, HO
HpO6eJ’IBI HE HOCAT CYHICCTBCHHOI'O XapakTepa, OOJIBIINHCTBO
«3» MIPEeyCMOTPCHHBIX TPOTrpaMMoOi 0O0ydYeHHs YYeOHBIX 3amad
Cpennuii (YOOBIETBOPUTENHHO) | BBHITOTHEHO, HO OTMEUCHBI OIIMOKH, TUIAHUPYEMBIE PE3yIbTaThI
3a4TCHO O6y‘-IeHI/I$I Mo JUCHUIIIIMHE, COOTHECECHHBIC C YCTAaHOBJICHHBIMHU
B IIporpaMmMe€ HWHAUKATOpaMu JOCTUKCHUA KOMHeTeHL{Hﬁ, B
IEJIOM JOCTUTHYTEI.
Teopernueckoe coepkaHue Kypca He OCBOCHO, GOJIBIIHHCTBO
OPEAYCMOTPEHHBIX MPOrpaMMOil 00ydYeHHs y4eOHBIX 3aJaHuil
O mub0 He BBIIOJIHEHO, JHOO0 COJAEPXKUT TIpyOble OIIMOKH;
JOIIOJIHUTEIIbHAA CaMOCTOATC/IbHas pa60Ta HaJ MaTepuajoM HC
HCyZ[OBJ'IeTBOpI/ITGJ'IBHHﬁ (He NIPpUBCALCT K KaKOMy-J'II/I6O 3HAYMMOMY IIOBBIIICHUIO Ka4Y€CTBa
YIOBIICTBOPHUTEIBHO) N
He 3a4TeHo BBIITIOJIHCHUA y‘{e6HHX 3aJlaHUH. HHaHI/IpyeMHe PE3yIbTAThI
O6y‘IeHI/I${ o0 AUCHUIITIMHE, COOTHECCHHBIC C YCTAaHOBJICHHBIMHA
B IIpOorpaMMe HMHAUKATOPAMU JOCTUIKCHUA KOMHeTeHHHﬁ, HE
JAOCTUTHYTEI.




