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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 MucounmHa «IIpuk/iajHOe TporpaMMHpoOBaHHe» o0ecrieunBaeTr (opMupoBaHHe
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

MIPOM3-BO/ICTBA

[TKC-6 CriocoOHOCTb BBITIO/THATH PaCUeThI
TeXHOJIOTUUeCKHX MPO-11eCCOB, TIPOU3BO/IU-TeTbHOCTU
TeXHUUECKUX CPeJICTB KOMILJIEKCHOM MeXaHU3aL[u1
paboT, MpOIyCKHOM CITOCOOHOCTH TPAHCIIOPTHBIX CUCTEM
TOPHBIX MPeANPUATHIN, COCTaB/ISTh FPaQUKU
opraHu3saluu paboT U KasieHAapHble MJIaHbl pa3BUTHSI

[IKC-6.1

1.2 B pe3yibTaTe 0CBOeHHs JUCIUILUIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
CopepxaHue HHAUKATOPA Pe3yibTaT 00yuyeHust
WHAUKATOpa
3HaTh - A/ITOPUTMbI ONITUMU3ALIUMY;
- OCHOBHbIE KOMaH/Ibl ¥ TUTIbI JJAHHBIX
WCTI0/Ib3YEeMBIX TIPH
[IpOrpaMMHUpPOBAHUU.
Pa3pabatbiBaeT onTUMasbHbIe YMeTb - 0/1b30BaThCA
a/rOpUTMBbI yIIpaB/IeHUs MPOrpaMMHBIMU CPe/ICTBaMU /ISt
[TKC-6.1 3/IeKTPOMeXaHUUYeCKUM pellieHrs 3a/1a4y M0 ONTUMU3aL[Un

obopyoBaHueM u hopMHUpyeT
MPOrPaMMHBIN KO/ Ha X OCHOBE

TIPOM3BO/JUTEILHOCTHU.
BiaaeThb - HaBbIKaMH 10
1peoOpa30BaHMUIO JIOTUUECKUX
aZrOpUTMOB U MaTeMaTUUeCKUX
Mo/ieniel B

TIPOrPaMMHBIN KO/,

2 MecTo pauciMiuiuHbl B cTpyKType OOII

N3yuenune gucuurinHbl «[IprKiazHOe IporpaMMUpoBaHye» 6a3upyeTcs Ha pe3y/bTaTax
OCBOEHUsI C/eJlyIOIIMX [JUCLUIIMH/TIPAKTUK: «MaTemaruka», «Pusuka», «/HbopMalMoHHbIe

TeXHOJIOTUN»

OucuurnvHa sBAsieTCsl MpeAeCcTBYOIMeN A1 AUCLUIUIMH/TIPAKTUK: «ABTOMaTH3aLUs
3JIeKTPOMEeXaHUYeCKUX CUCTeM»

3 O0beM AUCIUILITHHBI

O0beM AUCHMIITHHBI cocTaBisieT — 3 3ET

Buj yueGHo# padoThI

Tpya0eMKOCTh B aKaJleMHYeCKHX yacax
(OfuH akajeMUueCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHUYECKOT0 yaca)

Bcero Cemectp Ne 4
OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 108 108
Ay[IWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 48 48
JIEKITUU 16 16




naboparopHble paboThl 0 0
MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 32 32
CamocTosgTenbHast pa60Ta (B T.4. 60 60
KYpPCOBOe MPOeKTUPOBaHKe)
Tpy0eMKOCTb TIPOMEXKYTOUHOM 0 0
aTTecTaluu
Buz npome)XyTOUYHOM aTTecTalyu
(UTOroBOrO KOHTPOJIS TIO JUCLIUTI/IHE) 3ayer 3auer
4 CTpyKTypa U cojiep>KaHue JUCLUI/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIMHBI
Cemectp Ne 4
Bujbl KOHTAaKTHOH pabdoThI
v | M | | p | ngan | O | s
n/n b 1/111 HUIIIMHBI Ne Kou. Ne Kou. Ne Kou. Ne Ko KOH?’I‘mOJISI
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
PaspaboTka
CpeJCTB 1o,
yTipaB/ieHust U 34
1 0TOOpaKeHUst 1 8 5’ 6’ 24 1 40 Otyer
JIaHHBIX B ’7 ’
TPOrpaMMHO#
cpegie Processing.
PaspaboTka
VHTepaKTUBHOMN
MOJeNu AJIst
I 2 8 8 8 1 20 Otuer
TPOU3BOAUTENBEHOC
T KapbepHOT0
aBTOMOOU/ILHOTO
TpPaHCIIOpTa
IIpomexyTouHas 3auer
aTTecTaLusl
Bcero 16 32 60

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 4

Ne Tema

KpaTKOE coaepKaHue

1 Pa3paboTka cpeicTB
yTipaBJieHus 1
0TOOpa)keHUs JaHHBIX B
NIpOrpaMMHOM cpefie
Processing.

B naHHOM pasziesnie NpUBOAUTCS OMUCAHKe NPOLieyp
CO3/jaHUs pa3IUYHbIX IpadorocTporTeieit u
5/IeMEeHTOB yIpaB/ieHHsl B IPOrPaMMHOM cpefie
Processing. K ssiemeHTam yripaB/ieHHst OTHOCATCS
pas/nyHble cakepsl, KHOMKY, [lepeKIouaTesIu.
[laHHBIE 37IeMEHTBI MOTYT OBITb UCITO/Ib30BAHUHM /IS
V3MeHeHHsl 3HaueHnI nepeMeHHbIX. KoTopble B CBOIO
ouepe/ib UCTO/Ib3YOTCSI B MaTeMaTUYeCKOM OMMCaHUU
Kakoro 160 nporjecca. HakaTviem KHOTIKM MOYKHO
BKJIIOYATh WM BBIK/IHOYATh )parMeHThl KOJla yiKe
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3anyLeHHOM NPOrPaMMBl.

Pa3pabotka
VIHTEpaKTUBHOM MOJe/N
JUIs1 OTITUMU3ALIUA
TIPOU3BO/IUTENTBHOCTH
KapbepHOTo
aBTOMOOU/TBHOTO
TPaHCIIOpTa

B TeueHun obyueHusi BBITIOHSETCS U3y4YeHre OCHOB
MIpOrpaMMHPOBaHUsI Ha IpUMepe UHTePaKTUBHOU
MO/Ie/TH /IS ONTUMHU3aLIMU KapbepPHOTO
aBTOMOOM/IbHOTO TpaHcmopTa. CorsacHo
MaTeMaTHUeCKOMY OTMUCAHHUIO TIPOUCXOUT
pa3paboTka nmporpaMMHoro Koga. IlomyueHHast
uTepaTUBHAsE MO/ieJIb TI03BOJISIeT HArISITHO
JIeMOHCTPUPOBATh AMHAMUKY M3MeHEeHUsI BbIXOIHBIX
rapaMeTpPOB B 3aBUCHMOCTH OT BXO/IHBIX.

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

4.4 IlepeyeHb NPAaKTHUECKHX 3aHATUHN

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

Cemectp Ne 4

Ne

TeMbl NIPaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI

Ko/1-Bo akajieMmuuecKux
4acoB

Vi3yueHre OCHOBHBIX KOMaH/l U CUHTaKCHCa
TIpOrpaMMHOM cpefibl Processing

4

"'nmepeksroyaress'.

Co3aHue 3/IeMeHTOB YIIpaBJ/IeHUda TUIA "KHOMKa" "
it ynop

Co3/1aHre 371eMeHTOB yIipaB/ieHus Tvmna "ciaigep”

Cosganue JByxMepHOro rpacdomnoctpourerst

Co3iaHle MHOTOYPOBHEBOT'O MEHIO YIIpaBJIeHHsT

YripaB/ieHue rpa/IieHTOM LiBeTa

N(OU|h|W| N

COBAaHI/Ie TMCTOIrPaMM

NN KRR &

TPaHCIIOPTa

Pa3paboTka MHTepaKTUBHON MOZE/H [IjIst
ONTUMM3ALIUM KapbePHOTO aBTOMOOU/IEHOT'O 8

4.5 CamocTosTesTbHasA padora

Cemectp Ne 4

Ne

Bup CPC

Ko/i-Bo akaeMuueckux
4acoB

[ToAroTOBKA K NIPAKTUUYECKUM 3aHSATHSIM
(y1abopaTopHBEIM paboTam)

60

B XoJe rnpoBeieHuns 3aHATUN 110 AUCHUIT/IMHE MCIIOJIB3YHOTCA C/ieAyIolre NHTEPAKTUBHbBIE
MeTO/bI 06y‘-IEHI/IHZ rpynrioBas JUCKYyCCHs, Mpe3eHTalusa

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI

5.1 MeToanuecKue yKa3aHHs /I 00yJaIoMUXCA M0 OCBOCHHIO JUCHIUILTHHBI

5.1.1 MeToguuecKue yKa3aHUs /I 00yJarOIUXCS M0 MPAKTHUECKUM 3aHATHAM




Axcenosa E. A. T[IpuHuune! nogkatoueHus K Koutposnepy Arduino UNO R3 gatumkos,
VH/IMKaTOPOB, UCTIOJIHUTE/IbHBIX MeXaHHW3MOB U YCTPOUCTB : yueOHOe rocobue Asisi By30B / E. A.
AkceHoOBa, B. B. Bypkos, A. B. Bacunbkos, 2025. - 84.

5.1.2 MeToauueckue yKa3aHus /IS 00yUYaroIUXCA 0 CaMOCTOATeIbLHOM padoTe:

Axcenoga E. A. TIpuntursl nofgkaoueHus K Kontposiepy Arduino UNO R3 fgaTtumkos,
VH/IUKaTOPOB, MCIIOJHUTE/IEHBIX MEXaHHW3MOB U YCTPOMCTB : yueOHOe mocobue fisi By30B / E. A.
AkceHoBa, B. B. bBypkos, A. B. Bacunbkos, 2025. - 84.

6 @DoHJ OLEHOUHBIX CPEACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHHUsI
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyILero KOHTPOJIs
6.1.1 cemectp 4 | OTUeT
Omnucanue npoueypsl.

[Tepex BbIMOTHeHKEM JlabopaTOPHOI paboThI CTYI@HT MO/AT0TaB/IMBAET IJIaH ee TIPOBe/IeHMUs.
Honyck Kk 1abopaTopHO#i paboTe OCyIIeCTB/sIeTCs PU Ha/TMUMK TulaHa. [11aH mabopaTopHoii
pabOTHI BLITIONHSETCS B PYKONMCHOM BU/Ie U BKJTFOYaeT B ceOst:

- LIe/IM U 3a/jauy;

- TeOpeTUUeCKui MaTepuar;

- IPOrPaMMHBIM KOJ] C ONMCaHUueM UCI0/b3yeMbIX B HeM KOMaH/, ¥ JIOTUUeCKUX KOHCTPYKLMH.
B xope BbInosHeHUs: paboThI CTYIEHT T10 3a/JaHUIO TIpero/iaBaTesis u3MeHsieT (hparMeHThI
MIPOrpaMMHOTO0 KOZIa ¥ OTMeuaeT U3MeHeHUsl B BU3yasbHbIX 3(deKTax peasnsyeMbix
niporpamMmoii. ITocsie BbITIOTHEeHUST pabOThI CTYI€HT COCTaBJ/IsIeT BLIBO/bI TI0 KaXKJOMY
BBINIOJTHEHHOMY 33/1aHHI0. BBIBO/IBI B pYKONIMCHOM BH/ie BK/IFOUYAKOTCS B OTYeT.
[ToAroTOBNIEHHBIN OTYET CTYIeHT NpeoCTaB/sieT Mperno/jaBaTeio Ha IPoBepKy. B xoze 3aiuThbl
oTueTa CTy/leHT OTBeuaeT Ha BONPOCHI JJ1s1 KOHTPOJIS.

Boripocs! A1 KOHTPOJIS:

. KomansiHbIe BcTaBKY [1j151 pabOTBHI C LIBETOM.

. BoiBeJieHMe [JaHHBIX B BUe TEKCTa.

. Tunel fanHbIX. HazHaueHue u otyivuue.

. KomaHgip1 Ai1si co3jaHust reOMeTprUuecKuX 00BeKTOB.

. Komangp! A1 BBejleHUs JaHHBIX TIPY MTOMOLLM MBIIIH U KJIaBUATYPhI.

. Komangp1 Ai1s1 mepemeltieHyst, BpalljeH!sl ¥ MacIITabMpoBaHusi 0ObEKTOB.

. [IpuMeHeHMe MaTeMaTUUeCKUX (PyHKLIUH.

. CTpyKTypHasi CXxema C OITMCaHKeM aaropyuTMa paboThl MPOrpaMMBbl 3/ieMeHTa THTIa «KHOTIKa».
. CTpyKTypHasi cxeMa C OIMCaHreM aJropuTMa paboThl IPOrpaMMBbI 3IeMeHTa TUTIa
«T1epeK/IrYaTeib».

10. CTpyKTypHasi cCxema C OMMCAHKEM aJrOPUTMa paboThI TPOrPaMMBI 3/IeMeHTa TUTla
«OZJTHOKOOPAUWHATHBIN Ciaiiziep».

11. Oranbl pa3paboTKM 3/1eMeHTa THIA «BYXKOOPAWHATHBIN Clanzep».

12. CTpyKTypHasi cXxeMa C OTMCaHHeM aJrOpuT™Ma paboThl TIPOTPAMMBI 37IeMeHTa THTa
«JBYXKOOpJWHATHBIN C/Iauziep».

13. CTpyKTypHasi cXxeMa C OTMCaHHeM aJrOpuT™Ma paboThl TIPOTPAMMBI 37IeMeHTa TUTa
«rpagoroCTPOUTEIb.

14. CTpyKTypHas cxeMa C OTMCaHHeM aJropuT™Ma paboThl TIPOrPAMMBI 37IeMeHTa THTa
«KpyTroBas ;uarpamMmmanr.

15. TIpoueaypa co3faHus s7ieMeHTa «TpeXMepHbIN IpadorioCcTpOUTe b .

16. IIpoueaypa co3maHus 3/1leMeHTa «JIereCcTKOBasi AuarpaMmman.

OO UT A, WN -
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17. Ilpoueaypa co3manus 3/1leMeHTa «TUCTOrpaMMa.

18. YrnipaBsieHve v3MeHeHeM BeJIMYMHbBI THIIA int IIPU UCII0/Ib30BaHUM [IBYX lepeMeHHbIX THIla
bool.

19. IIpoueaypa co3aHusi MHOIOYPOBHEBOI'O MEHIO.

20. Ipoueaypa nmmnopra nu3obpakeHuit B mporpammy Processing.

Kputepuu oneHUBaHMA.

TM0JTHOTa COOpaHHOM MHbopMaruy - 3 6asijia; TOTHKa U3/I0KEeHMs,

YeTKOCTb Y JIAKOHUYHOCTE — 0,5 Oasta; cobsrogenne TpeboBanuii opopmiienus — 0,5 6asia;
CaMOCTOSITE/TLHOCTE paboThl — 1 6ast (5 6anios).

Tema 2. Pa3pab0oTKa HHTepaKTUBHON MOJIe/IN 1T ONTUMU3ALH ITPOU3BOAUTETLHOCTH
KapbepHOTr'0 aBTOMOOH/ILHOT'O TPAHCTIOPTA.

Ornucanue nporjeypsbl:

[Tepex BbIMOIHEHHEM J1TaOOpaTOPHOH pabOTHI CTY/IEHT MO/ITOTaB/IMBAET IJIaH ee TIPOBe/IeHHMS.
Hormyck K mabopaTopHO#t paboTe OCyILeCTBIISIeTCS MPU HAa/IMUKMHK T1aHa. [11aH mabopaTopHOi
pabOThI BLITMIO/THSAETCS B PYKOITMCHOM BU/IE U BK/TFOUAeT B CeOs:

- LIeJTM U 33/1aUM;

- TEOPeTUYECKHUI MaTepHa;

- IPOrPaMMHBIM KOZI, C OTTMCAaHWEM HUCIIO/Ib3YeMbIX B HEM KOMaH/l ¥ JIOTHUeCKHUX KOHCTPYKIIAM.
B xozie BbIoiHeHUs pabOThI CTYIEHT T10 3a/]aHHIO TIPero/iaBaTesis U3MeHsieT (hparMeHThI
TIPOTPaMMHOTO KOZIa ¥ OTMeuaeT U3MeHeHHs B BU3yaslbHBIX 3(deKTax peasn3yeMbix
niporpamMmMoii. ITocsie BbIMO/THEHUST pabOThI CTY/IEHT COCTAB/ISIET BBHIBO/BI TI0 KaXKJOMY
BBITTOJITHEHHOMY 3a/JaHUI0. BBIBO/IbI B PYKOITMCHOM BH/I€ BK/TFOUAIOTCS B OTUET.
[ToroTOBEHHBIM OTUET CTYJEHT TIPeZ0CTaB/ISeT MPeroaBaTelo Ha MPOBEPKY. B xXoze 3amuThel
OTYeTa CTY/IeHT OTBeUaeT Ha BOIIPOCHI /ISl KOHTPOJIS.

Bonpocs! fj1s1 KOHTPOISL:

1. MareMaTHUeCcKoe OMK1CaHre ONTUMH3ALUU TTPOHU3BOJUTETEHOCTH KapbepPHOT0
aBTOMOOH/ILHOT'O TPAaHCTIOPTA.

2. AIropuTMBI ONTTUMU3ALUH.

3. Tpouieaypa co3aHust MOZEJTH /ISt ONTHMH3AI[UK TTPOM3BOIUTE/ILHOCTH KapbePHOTO
aBTOMOOW/ILHOTO TPaHCIIOpTa.

Kputepuu orieHUBaHMS: MTOJTHOTA COOpaHHOH MHbOpMaI|u - 3 6asia; TIOTHKa U3/I0XKEeHUS,
YeTKOCTb Y JIAKOHUYHOCTE — 0,5 Oasia; cobsrogenue TpeboBanuii opopmiienus — 0,5 6asnia;
CaMOCTOSITE/TLHOCTE paboThl — 1 6asut (5 6anios).

6.2 OneHouyHbIe Cpe/iCTBA /I IPOBe/leHHs IPOME)XyTOUHOM aTTecTaljuu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KEHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaluu

CpeactBa
(MeToABI)
NugukaTop AOCTIKeHUs
Kpurepumu onjeHuBaHus OLleHMBaHMSA
KOMIIeTeHI{ MU o
NMPOMEe)XYTOYHOH
aTTecTaluu
[IKC-6.1 OreHka OT/INYHO BBICTaBJIAETCS | Y CTHBIM OMPOC.

CTYZIeHTy, TIDaBWJIbHO OTBETHBIIEMY Ha
BCe BOIIPOCHI OWsieTa W JOTMO/THUTE TbHbIE
BOMPOCHI.

OrjeHka XOPOLLO BBLICTABJISIETCS
CTYJI€HTY, TIPaBU/IbHO OTBETHUBIIIEMY Ha 2
Bompoca Oujera W [IOMYCTUBIIETO
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HETOYHOCTH B OTBETE Ha OCTa/lbHble U
OTBETUBILEIO  HAa  [IOTIOJIHUTEJbHbBIE
Bompockl. OlLleHKa YZ0BIeTBOPHUTETLHO
BBICTAB/ISIETCSI  CTYJ€HTY, TPaBU/IbHO
OTBETUBIIEMY Ha 2 BoIpoca Owsera u
JIOTTyCTUBILIEr0 HETOUHOCTH U OIIMOKH B
OTBeTaX Ha OCTaJIbHbIe BOMPOCHI, a TAK)Ke

HEeI10/IHO OTBETHUBIIIEr0 Ha
AO0IIO/IHUTEe/IbHbIe BOITIPOCKI.
OLIGHKEI HeyA0B/I€eTBOPHUTE/IBHO

BBICTAB/IIETCS CTY/IEHTY, HeIpaBUIbHO
OTBeTHBIIIEeMy Ha 2 W 0oslee BoIpoca
owuera.

6.2.2 TunoBble O1|eHOUHBbIE CPeACTBA NPOMEe)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 4, TunosBblie OLieHOYHBbIE CPeJCTBA /A/isi NPOBe/JeHUus 3aueTa 1o
JHUCIHILIHHE

6.2.2.1.1 OnucaHue npoueaypsbl

ABTOMaTHUECKU 3aueT BbICTaB/ISIETCS CTYZEHTY, BBINIOJHMBLLIEMY He MeHee 75% BceX 3a/jJaHuil
13 KaKZ0ro paszesa JUCLMIUIMHBI, U3yUeHHOr0 B ceMecTpe ¥ HabpaBlilleMy CPeZHIO0 OLIeHKY T10
TeKyIllel yCIIeBaeMOCTH B ceMecTpe He Hke 4. VIMeeTcsi BO3MOXKHOCTb ITOBBICUTH 3Ty OLIEHKY
HalvCaHVeM U 3aluTon pedepaTa. I1py HeBbITIOHEeHUH 3TOT0 TpeOOBaHUs TPOBOAMTCS
MYMCbMEHHBIN 3aUeT M0 Npe/J/10KeHHbIM BOIPOCaM.

IIpumMep 3agaHud:

Boripockl K 3aueTy (TeopeTUueckue):

1. MaTemaTryeckoe onurcaHue ONTUMU3aL[MY TTPOU3BOAUTE/ILHOCTH KapbepHOT0
aBTOMOOWM/ILHOTO TPaHCIIOpTa.

2. AIropuT™MbI ONTUMHU3ALIAN.

3. Tumnbl JaHHBIX. Ha3HaueHWe U OT/INUME.

4. [IpumeHeHNe MaTeMaTUUeCKUX (YHKI[UI.

5. CTpyKTypHasi cxeMa C OMiCaHUeM aJrOpUTMa paboThl IPOrPAMMBI 37IEMeHTA THTA «KHOTTKa».
6. CTpyKTypHasi cxema C OIMCaHWeM aJropuTMa paboThl MPOTrpaMMbl 3JIeMeHTa TUTIA
«T1epeK/Ir4dYaTeib».

7. CTPyKTypHasl Cxema C ONMCaHUeM aJiropyuTMa paboThl MPOrpaMMbl 3/IeMeHTa TUTIa
«OZTHOKOOPAIMHATHBIN Ciaiiziep».

8. OTanbl pa3paboTKH 3/1eMeHTa TUTIA «JBYXKOODJUHATHBIN ciiaiiziep».

9. CTpyKTypHasi CXeMa C OTIMCaHHeM aJrOPUTMa paboThI TIPOTPAMMBI 37IeMeHTa THTIa
«BYXKOOpJWHATHBIMN C/Ianfiep».

10. CTpyKTypHasi cXxeMa C OTIMCaHHeM aJrOPUTMa pabOoThI TIPOTPAMMBI 37IeMeHTa THTIa
«rpagoroCTpOUTEIbY.

11. CTpyKTypHasi cXxeMa C OTIMCaHWeM aJrOPUTMa pabOoThI TIPOTPAMMBI 37IeMeHTa THTIa
«KpyroBasi AuarpaMma.

Borpockl K 3aueTy (rpakTUUecKue):

1. KomaH/iHbIe BCTAaBKH [I7Is1 pabOTHI C I[BETOM.

2. BriBeJileHHe TaHHBIX B BHUE TEKCTa.

3. KomaHzpl 17151 CO3/laHUSI TeOMETPUUYECKUX 0OBEKTOB.
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4. KomaHzp! 711 BBe[leHUs JaHHBIX IIPYU MTOMOLLM MBI U KJIaBUATYPhI.

5. KoManib!1 /715 riepeMeltieHusi, BpalljeHUsi U MacllTabupoBaHUst 00BeKTOB.

12. TIpoueaypa co3jaHusi 3/ieMeHTa «TPexXMepHbIN rpagorioCTPOUTENTb.

13. TIpoueaypa co3maHust 3/1eMeHTa «JIerecTKOBasi AuarpaMmman.

14. ITpoueaypa co3maHus 3/1eMeHTa «TUCTOrpaMMa.

15. YnipaBnieHve u3MeHeHUEeM BeJIMUUHbI TUMA «int» MpU UCT0JIb30BaHUU /IBYX ITepeMeHHbIX
THhna «bool».

16. TIpoueaypa co3aHusi MHOTOYPOBHEBOI'O MEHIO.

17. TIponiegypa umriopra n3obpaxeHuii B mporpaMmy Processing.

18. TIpoueaypa co3gaHust MOZe/Iy JJ1s1 ONITUMU3aLMX TTIPOU3BOAUTEIBHOCTA KapbepHOI0
aBTOMOOM/IEHOTO TPAHCTIOPTA. _

6.2.2.1.2 Kpurepuu orjeHUBaHUs

3auTeHo He 3auteHo
3HaHVe OCHOBHOM YaCTH TEOPeTHUECKOTO He3HaHHe OCHOBHOM YaCTH TEOPETUYECKOTO
Mmarepuarna. Marepuaria.
[TpaBu/IbHOE BBHITIO/IHEHYE TIPAKTUYECKOTO HernpaBubHOe BBITIOSTHEHHE TIPAKTUUECKOTO
3a/laHusl. 3a/laHusl.

7 OcHOBHas yyeOHasi IuTeparypa

1. AkceHosa E. A. TTpuniuns! nogx/toueHus K KoHTposuiepy Arduino UNO R3 gaTuukos,
WH/IMKAaTOPOB, UCTIOTHATE/IbHBIX MEXaHU3MOB M YCTPOKCTB : yueOHOe rocobue ziyisi By30B / E. A.
AkceHoBa, B. B. Bypkos, A. B. Bacunbkos, 2025. - 84.

[Caiit] — URL: https://e.lanbook.com/book/454343
8 JonostHUTE/TbHAs yue0Hasi IUTepaTypa U CipaBoOYHast
1. Baunep Puuapg. C++ usHytpu / Puuapg Banep; [lep. ¢ anra. K. B. Cynema, 1993. - 304.

2. Makapos C. JI. Arduino Uno u Raspberry Pi 4: oT cxemoTexHUKM K uHTepHeTy Belteii / C. JI.
Makapog, 2023. - 240.

3. Kanrus B. B. Kontposieps! Arduino B cvucTemMax aBTOMaTH3al{yM, yIIpaBieHUs] U KOHTPOJIS.
BBoHBIN KypC : yueOHOe mocobue / B. B. Kanrun, 2023. - 276.

4. Kanrun B. B. Konrposnepsl Arduino B MoOUIBbHBIX poboTax : yuebHoe mocobue / B. B.
Kanrun, 2022. - 396.

5. Commep Y. [IporpammupoBaHre MUKPOKOHTPOJIIepHbIX miat Arduino/Freeduino :
MoHorpadwus / Y. Commep, 2015. - 244.

6. ITetun B. A. IIpoekTsb! c ucronb3oBaHueM KoHTposuiepa Arduino / B. A. [etuH, 2016. - 461.

7. biym [1. 3yuaem ARDUINO : MHCTpYMEHTBI ¥ METO/IbI TEXHIMUECKOT0 BosieOCTBa : [mep. ¢
auri.] / I>xepemu baywm, 2015. - 336.

9 Pecypcol cetu VIHTEepHeT



1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. CBoOOHO pacmpocTpaHseMoe IporpaMmMHoe obecrieueHue Processing Ide
2. CBoOO/THO pacrpocTpaHsieMoe IporpaMMHoe obecriedenue arduino ide
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIUIUTHHBI

1. Komn. ASUS P5QPL-AM/mMon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/WBI1800/k/1/MbIIIb

2. Komn. ASUS P5QPL-AM/monH.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/WBI1800/k/1/MbIIIb

3. Kommn. ASUS P5QPL-AM/mon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/WBI1800/k/1/MbIIIb

4. TTpoekTtop Epson EB-460i LCD
5. Bricokoripon3BoauTesibHast cuctema ¢ obieid mamsiteto T-ITnatgopmer T-Edge SMP 12

6. Komrmistorep B c6ope Asus P5Q--LD/Intel Core2Duo/DDRII 4Gb/320Gb*2mt./DVDRW/ATX
450

7. Kommstotep B cbope Asus P5Q--LD/Intel Core2Duo/DDRII 4Gb/320Gb*2mut./DVDRW/ATX
450

8. Komrstorep B coope Asus P5Q--LD/Intel Core2Duo/DDRII 4Gb/320Gb*2mt./DVDRW/ATX
450

9. Komrstorep B coope Asus P5Q--LD/Intel Core2Duo/DDRII 4Gb/320Gb*2mt./DVDRW/ATX
450

10. Kommsiorep B cbope Asus P5Q--LD/Intel Core2Duo/DDRII
4Gb/320Gb*21T./DVDRW/ATX 450

11. Kommetiorep B cbope Asus P5Q--LD/Intel Core2Duo/DDRII
4Gb/320Gb*2T./DVDRW/ATX 450

12. Kommetotep i7-3820/iX79/16Gb/2Gb/Quadro 4000 2048Mb/LCD 24"/DVD/MUBIT 1000WA/



13. Habop ans pobotoTtexnrky K5 Premium Edition/ 00-000000000076712/ 21013651662/
330.32.99.53.130/ 11.09.2025

14. Habop pans pobotoTtexnrky K5 Premium Edition/ 00-000000000077356/ 21013651663/
330.32.99.53.130 11.09.2025

15. Habop ans pobotoTtexnrky K5 Premium Edition/ 00-000000000077357/ 21013651664/
330.32.99.53.130/ 11.09.2025

16. Habop s pobotoTtexnrky K5 Premium Edition/ 00-000000000077358/ 21013651665/
330.32.99.53.130/ 11.09.2025

17. Habop pans pobotoTtexnrky K5 Premium Edition/ 00-000000000077359/ 21013651666/
330.32.99.53.130/ 11.09.2025

18. Habop pans pobotoTtexnrky K5 Premium Edition/ 00-000000000077360/ 21013651667/
330.32.99.53.130/ 11.09.2025

19. Habop ans pobotoTtexnrky K5 Premium Edition/ 00-000000000077361/ 21013651668/
330.32.99.53.130/ 11.09.2025

20. Habop asist po6ororexunku K5 Premium Edition/ 00-000000000077362/ 21013651669/
330.32.99.53.130/ 11.09.2025

21. Habop asist po6ororexurku K5 Premium Edition/ 00-000000000077363/ 21013651670/
330.32.99.53.130/ 11.09.2025

22. Habop asist po6ororexurku K5 Premium Edition/ 00-000000000077364/ 21013651671/
330.32.99.53.130/ 11.09.2025

23. Habop asist po6ororexurku K5 Premium Edition/ 00-000000000077365/ 21013651672/
330.32.99.53.130/ 11.09.2025

24. Habop asist po6ororexurku K5 Premium Edition/ 00-000000000077366/ 21013651673/
330.32.99.53.130/ 11.09.2025
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