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BBenenue

Hacrosnme Metoauyecknue yKa3aHus K BBIIOJHEHUIO JUIUIOMHOTO IIPOEKTa
no cnenuansHocTy 09.02.01 KoMbroTepHbIE CUCTEMBI M KOMIUIEKCHI HAIIUCAHBI B
COOTBETCTBUU C TpeOOBaHUAMU denepanbHOro rocyJapCTBEHHOTO
00pa30BaTEeNBbHOrO CTAHJIAPTa CPEAHEro0 MNPOPECCHOHATIBHOIO 00pa3oBaHUs K
MUHAMYMY COJEpXAaHUS M YPOBHIO IOATOTOBKH BBIIMYCKHUKOB JIAHHOU
CIELUATBHOCTH.

XapakTepucTtuka  Opo(ecCHoHaIbHON  ACSATEILHOCTH  TEXHUKA MO
KOMITBIOTEPHBIM ~ CHUCTEMaM  IPEAYCMAaTpUBAET IOATOTOBKY CTYJIEHTOB K
JESATENIBHOCTH MO pa3paboTKe W MPOU3BOJCTBY KOMIBIOTEPHBIX CHCTEM U
KOMILJIEKCOB; AKCIUTyaTallii, TEXHUYECKOMY OOCITY>KHBAHUIO, COIPOBOXKIECHUIO U
HAaCTpOIKE  KOMIIBIOTEPHBIX  CHUCTEM U KOMIUIEKCOB;  OOECIEUEHUIO
(GYyHKIMOHUPOBAHUS POrPAMMHO-ANIAPATHBIX CPEACTB 3alIUThl MH(GOPMAIMU B
KOMITBIOTEPHBIX CHCTEMAaX U KOMILJIEKCAX.

MeroanuecKkue yKa3aHus BBIIIOJIHEHBI ¢ YY4ETOM MOJI0KEHHS «O BBITYCKHOM
KBAIM(PUKALMOHHON paboTe» M  METOAMYECKMX YKa3aHWl MO  pacyeTy

HYKOHOMHUYECKOUN YaCTH.



1 O01Me noJioKeHus

JIMIJIOMHBIN POEKT BBINOJIHAETCS Ha 3aKIOYUTEILHOM 3Tane o0ydyeHus u
XapaKTepu3yeT ypOBEHb MOJATOTOBKH BBITYCKHUKA K CAMOCTOSTEIBHON padoTe.

JIUIJIOMHBIN MPOEKT MO COJAEPKAHUIO MOXET HOCUTh MPAKTUYECKUN WIIU
OIBITHO-IKCIIEPUMEHTANIBHBIN XapaKTep, B KOTOPOM PEIIAeTCsl aKTyajbHas 3ajada
s Hampasinenus noarotoBku 230100 MudopmaTtnka U BBIYUCIUTEIbHAS
TEXHHKA.

JIMIIIIOMHBIA ~ OPOEKT MO  COAECPKAHUIO  JOJDKEH  COOTBETCTBOBATH
COBPEMEHHOMY YPOBHIO Pa3BUTHsI MH()OPMALMOHHBIX U TE€IEKOMMYHUKALMOHHBIX
TEXHOJIOTHM, anmapaTHbIX M MPOTPAaMMHBIX CPEJICTB BBIYMCIUTEIBHON TEXHUKH.
O0beM U cTerneHb CI0KHOCTH JOJKHBI COOTBETCTBOBATh TEOPETHUECKUM 3HAHHSIM
U TPAaKTUYECKUM HaBbIKaM, MOJIYYEHHbIM UM B NEpUOJA OOYYEHHMs, a Takke B
NEPUOJ MIPOXOKICHHS YI€OHOM 1 MPOU3BOCTBEHHON MPAKTHKH.

[Iporiecc MOATOTOBKH, BBITIOJHEHUS M 3alUTHl AWIUIOMHOTO MPOEKTa

COCTOMUT U3 pada IIOCICAOBATCIBHBIX 3TAIIOB!

Ha3Ha4YeHHE PYKOBOIUTEIIS;

— BBIOOD TEMBIL;

— BblJaua 3aJJaHus Ha JUIUIOMHBINA IPOEKT;

— aHaJM3 JIUTEpaTypbl 1 UHTEPHET-UCTOUYHUKOB IO BHIOPAHHOW TEMaTHKE;

— cucTemMaTu3auus 1 o000lleHne Marepuana Kak pe3ysbTaT padoThl HaJ
UCTOYHUKAMH, TMPOBEJIECHUE  HWCCICIOBaHWH,  OMHCAHHWE  DTaloB
pa3pabOTKU/HACTPONKN anmapaTHOrO KOMILJIEKCA, aHalu3 MOJyYEeHHBIX
JaHHBIX;

— odopMIeHHEe TEKCTa TMOSCHUTEIFHOM 3alMCKH B COOTBETCTBHH C
TpeOOBaHUAMU, IPEIbSIBISIEMbIMU K AUIJIOMHBIM MIPOEKTaM, U cllada ero
PYKOBOJUTEIIO Ha IPOBEPKY;

— J1I0paboTKa TEKCTa MO 3aMEYaHUsIM PYKOBOJUTEIS;

— IIMCbMCHHBIN OT3bIB PYKOBOJUTCIIA,



— TMPEJCTABICHHUE MOSICHUTENBHOM 3alMCKU HA MOANMUCHh KOHCYJIBTAHTY MO
AKOHOMMYECKOM 4acTHu;

— TpEACTaBIICHUE MOSICHUTEJIbHOU 3alUCKH Ha OATHUCH
HOPMOKOHTPOJIEPY;

— PEUEH3UPOBAHUE NUIIIOMHOIO MPOEKTA;

— TpEACTaBICHUE 3aBEPIICHHOW pabOThl HA TMOJNUCH 3aMECTUTEIIO
nupekropa 1o YP;

— TMOATOTOBKa K 3ammre (pa3paboTka TE3MCOB JOKJIaaa JUIsl 3alllMThl,
W3y4YCHUE OT3bIBAa PYKOBOJHTENS W 3aMEYaHUW PELEH3CHTA, CO3/IaHUE
pEe3eHTaIlUN ), TPE3aIINTA;

— 3amMTa JUIUIOMHOIO IIPOEKTa Ha 3aCENaHUU TIOCYJAapCTBEHHOU

YK3aMEHAIIMOHHON KOMHCCHH.

1.1 Henu u 32724 AUNJIOMHOIO IPOEKTUPOBAHUS

JIMTIIIOMHBIM TIPOEKT — 3TO TEOPETHYECKOE M IPAKTHUYECKOE PELIEHUE
CTYACHTAMH OIPEJEICHHON TEXHOJIOTUYECKON MpoOjaemMbl € MPOBEICHUEM
MPOEKTHBIX Pa3pabOTOK, TEOPETUUYECKUX M HKCIIEPUMEHTAIbHBIX HCCIEIOBAHUM.
OH odopmisieTcss B BUJI€ TOSICHUTEIBHOM 3aUCKH.

[lenpr0  OUIUIOMHOIO  IPOEKTUPOBAHMS  SIBISIETCS  3aKpEIUIEHUE U
pacuIMpeHre TEOPETUYECKUX W MPAKTUYECKUX 3HAHUM CTyAeHTa. BBIMyCKHUK
JIOJKEH TOKa3aTh CIIOCOOHOCTh U YMEHUE MPUMEHITh TEOPETUUECKHE MOJIOKEHUS
U3Yy4aeMbIX B TEXHUKYME JUCUUILUINH, TPO(EeCCHOHATBbHBIX MOJyJIEH U TIepe10BbIE
JOCTHXKEHMSI HAYKH U TEXHUKH; TPAMOTHO, CAMOCTOSATEILHO U TBOPYECKHU PEeIlIaTh
NIOCTABJICHHBIE 33Ja4M; YETKO W JIOTMYHO H3JIaraTb CBOM MBICIH M PEIICHHUS;
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JIeJaTh HEOOXOIUMbIE BBIBOJIBI.

3ajayell JUIUIOMHOIO IMPOEKTUPOBAHMS, COCTOSIIErO W3 JABYX OCHOBHBIX
ATANoOB: MNPEIAUIUVIOMHONM MNPAKTUKA M BBINOJIHEHUS JUILIOMHOIO IPOEKTa,

ABIIACTCA CaMOCTOATCIIBPHOC BBIITIOJTHCHHEC CTyACHTOM TeOpeTH‘ICCKOﬁ )41



MPAKTUYECKON dYacTel AWIUIOMHOTO TPOEKTa, XAPAKTEPHBIX IS TEXHHUKA TIO0
KOMITBIOTEPHBIM CHCTEMaM.

JIUTITIOMHBIN MPOEKT SBJISIETCS BBITYCKHOM KBalu(DHUKAIIMOHHOW paboToi
CTyJIeHTa, HA OCHOBAHWU KOTOPOH TOCYMapCTBEHHAS SK3aMCHAIIMOHHAS KOMUCCHS
OIICHUBAET KAayeCTBO IMOJTOTOBKH CTYACHTA U pPeliaeT BOIPOC O MPUCBOCHUU €MY
KBaJTU(UKAIIMK TEXHHUKA MO KOMIBIOTEPHBIM cucTeMaM crienranbHocTu 09.02.01

KOMHBIOTCpHBIe CHUCTCMBI U KOMIIJICKCHI.

1.2 B100p TeMbI IMIVIOMHOIO NPOEKTA

Tembl TUIIIOMHBIX MPOEKTOB MOJOMPAIOTCS PYKOBOAMUTENIEM JIUILIIOMHOTO
npoekta. CTylIeHTy TPeNoCTaBlseTCS IMpPaBO BbIOOpa TEMbI BBITYCKHON
KBaTU(UKAIIMOHHONW pabOThl, B TOM 4YHUCJE MPEJIOKEHHUS CBOECM TEMATUKH C
HEOOXOJAMMBIM  OOOCHOBAaHMEM  II€JIeCOOOpa3HOCTH  ee  pa3paboTKu ISt
MPAKTUYECKOTO MIPUMEHEHMUS. ITpu TOM TeMaTHKa BBITTYCKHOM
KBaTU(UKAIMOHHONW pabOThl JIOJIAKHA COOTBETCTBOBATH COJCPYKAHUIO OJHOTO WJIU
HECKOJbKHUX Tpodeccronansubix Moayiei, Bxoasamux B [IIICC3. HaumeHnoBanue
JUTJIOMHOTO TPOEKTa JIOJHKHO OBbITh JAKOHMYHBIM M TOYHO OTpa)kaTb CYTh
npoekTa. BpiOpaHHBIE TEMBI paccMAaTPUBAIOTCS HA 3aCEaHUU BBIMYCKaroUen
nukinoBo komuccuu cneuuanbHoct 09.02.01 KoMmbroTepHbIE CHUCTEMBI U
KOMILJICKCHI.

TeMbl  JWIUIOMHBIX  MOPOEKTOB  JOKHBI ~ OTBEYAaTh  COBPEMEHHBIM
TpeOOBAHUSIM PA3BUTHUSl BBICOKOTEXHOJIOTHYHBIX OTpaciieil HayKu, TEXHUKH,
MPOU3BOJICTBA, SKOHOMUKHU U UMETh NMPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep.

BKP nmomkna mnpencraBisTh co0OMl CaMOCTOSITEIbHO — BBITIOJIHEHHYIO
CTYJICHTOM 3aJiauy 10 pa3padOTKe CPE/ICTB, CIIOCOOOB U METOJIOB, HAIIPABJICHHBIX
Ha TMPOCKTUPOBAHHE IUMPOBBIX YCTPOWUCTB; MPUMEHEHHUE MHUKPOIPOIIECCOPHBIX
CUCTEM, YCTAaHOBKY M HACTPOHKY mnepudepuitHOro oO0OpyHOBaHUS; TEXHUYECKOE
0OCTy’)KMBaHUE W PEMOHT KOMIIBIOTEPHBIX CHCTEM M KOMIUJIEKCOB; pa3pabOTKy
KOMIBIOTEPHBIX CHCTEM M  KOMIUIEKCOB, HCIOJIb30BAHHE COBPEMEHHBIX

KOMITBIOTEPHBIX TEXHOJIOTHM MPHU pa3pabOTKe KOMITbIOTEPHBIX YCTPONUCTB, CUCTEM
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U CeTel, MPUMEHAEMbIX B CUCTEMaX aBTOMATUYECKOTrO M aBTOMAaTU3UPOBAHHOTO
YIPABJICHHS, B TEICKOMMYHUKAITMOHHBIX M HH(POPMAITMOHHO-TIOMCKOBBIX.

3aKkperieHne 3a CTYJI€HTaMH TE€M BBIMYCKHBIX KBAJTM(DUKAIMOHHBIX padoT,
Ha3HAYEHUE PYKOBOAMUTEIEH M KOHCYJIBTAHTOB OCYIIECTBIISIETCS MPUKA30M
JTUPEKTOPa TEXHUKYMa.

[Tocne yTBepkIeHHS TeMa IUIUIOMHOTO MPOEKTa MOKET ObITh M3MEHEHa
TOJBKO JIOTIOJHUTEIBHBIM MPUKA30M JAUPEKTOpa, YTO JOMYCKAeTCs JIUIb B
UCKIIIOUUTENbHBIX CITyYasX.

TeMaTtuueckue HanpaBJICHUS JUMIJIOMHBIX TPOEKTOB:

— MNPOEKTUpPOBaHUE IU(PPOBBIX YCTPONUCTB Ha 0a3ze MHUKPOKOHTPOJLIEPOB
wiu Ha [TJINC,;

— HACTpOMKa MUKPOIPOIECCOPHBIX CUCTEM;

— MPOEKTUPOBAHME YUCOHBIX CTCHJIOB;

— mpoekTupoBanue/monepHuzanus JIBC u  TelneKOMMYyHHKalMOHHBIX
ceTel mepeayn JaHHbIX;

— TEXHHUYECKOE OOCIYyXKMBAHHUE U PEMOHT YCTPOWUCTB BBIYUCIUTEIHLHON
TEXHUKHU.



2 CTpyKTypa IMILIOMHOIO NPOEKTA

['0TOBBIN JUIUIOMHBIA IPOEKT JOJIKEH COACPKATH:

— TIOSICHUTEJIbHYIO 3aIKCKY;

— pedepar Ha AUTUIOMHBIN MPOEKT;

— OT3bIB PYKOBOJIUTEJIS;

— PELEH3HUIO;

— OnaHk-3aKa3 Ha pa3paboTKy (IIpu HEOOXOIUMOCTH);

— CHpaBKy O BHEJIpEHUU (MpU BHEIPEHUU NIPOEKTA);

I[CMOHCTpaHHOHHBIﬁ MaTcpHral AJis1 BLICTYIIJIICHUA.

2.1 3aganue HA TUIUVIOMHOE NIPOEKTHPOBAHHE

3ajaHue Ha TUIIOMHOE NTPOSKTUPOBAHKUE pa3padaThiBaeTCss U 0hopMIIIeTCs
PYKOBOAMTENIEM JTUIUIOMHOTO TPOCKTA Ha CIICHHAIbHBIX OJIaHKaX (MPUIIOKCHHE
b).

3ajaHue  TOJINMUCHIBACTCS  PYKOBOJWTEIEM JMIIOMHOTO IPOEKTa M|
YTBEPXKIACTCS 3aMECTUTEIIEM JUPEKTOpa 1Mo yueOHOM padoTe.

3ajaHue Ha JUIUIOMHOE MPOCKTHUPOBAHUE COJEPIKUT IEPEUCHb BOIPOCOB,

MOJICKAINX pa3padoTKe.

2.2 Coaep:kaHue MOSAICHUTEIbHOM 3aNIMCKH

O6muM TpeboBannemM K BKP  gBugroTcs: YeTKOCTh MW JOTrHYecKas
MOCIIEIOBATEIPHOCTh M3JIOKCHHUSI MaTepuaia, yOeauTeNbHOCTh apryMEHTalluH,
KPaTKOCTh M SICHOCTh (OPMYJIMPOBOK, HCKIIOYAIONINX HEOJHO3HAYHOCTh
TOJIKOBAaHHUSI, KOHKPETHOCTh M3JI0KEHHUS PE3yJIbTaTOB, J0KA3aTEIbCTB U BBHIBOJOB.
OOBbeM MOSICHUTENBHOM 3alMCKU COCTABIISIET OT 45 cTpaHuUI[ TeKCTa C pacueTaMy,
000CHOBaHUSIMHU, HEOOXOIUMBIMH WILTIOCTPALIMSAMU U pUCyHKamMu. O0beM 11000r0
U3 PAa3/eNOB MOSICHUTENBHOM 3alMCKU 3aBHCUT OT THIMA MPOEKTa, 33JaHUi U

rJIyOMHBI MPOPAOOTKM JAHHOTO BOIpOCa B MpoekTe. B mpuiiokeHUs: BBIHOCSTCS



TEKCTHl TIPOTPAMM HAa HCXOJHBIX SI3bIKAX, WJUTIOCTpAIMU OO0NbIIOro 00beMa,
MPUMEPHI BXOJHBIX M BBIXOAHBIX JOKYMEHTOB MPOTPAMMHBIX CHUCTEM, TECTOBBIC
IPUMEPDI, CTPYKTYpHBbIC, HYHKIIMOHATIBHBIE U IPUHIIUITUATIBLHBIE CXEMBI.

[TosicHuTenbHas 3amucKa K JUIUVIOMHOMY IPOEKTY JOJKHA colepxaTth (B
MPUBEIACHHOM MOCIEI0BATETLHOCTH):

- TUTYJIbHBIN JTUCT (TIpUIIOKEHHE A);

- 3aganue Ha JII (mpunoxenue b);

- copepkanue (mpuwioxeHue B);

- BBEJICHHC;

- O0IIYyI0 YacTh;

- CHEUAJIbHYIO YacCTh;

- TEXHOJIOTUYECKYIO YacCTh;

- 3JKOHOMUYECKYIO YaCTh;

- 3aKJIFOYEHUE;

- CIIUCOK HCTIOJIb30BAaHHBIX UICTOUHHUKOB;

- IPUJIOKEHUS;

- pedepaT Ha AUTUIOMHBINA NPOEKT (mpuiioxkeHue ).

B cnyuae, ecniu mpoekT pazpabaTbiBaeTCs 1Sl IPEANPUATHS U
MpEAnojaraeTcs ero BHEAPEHUEe, TO HEOOXOUMBI OJaHK-3aKa3 Ha pa3padOoTKy
(ITpunoxxenwne /) u cnpaska o BHeapenuu (ITpunoxenue E).

Conep:xanue

ConepxaHue BKIIOYAaeT BBEJICEHHWE, HAMMEHOBAHUS BCEX PAa3/elioB,
MOAPA3/EJIOB U MYyHKTOB, 3aKJIIOUYEHHUE, CIIUCOK HCIOJIb30BAHHBIX MCTOYHUKOB U
HAaUMEHOBAHUS TMPUJIOKEHUH C YKa3aHHMEM HOMEPOB CTPAHMI], C KOTOPBIX
HAYMHAIOTCS OTU AJIEMEHTHI TTOSICHUTEILHON 3aITUCKHU.

[Ipumep comepkaHusi TPUBEAEH B NPUIOKEHUHU B.

BBenenne

Bo BBeneHuu ykasbIBaeTcs TeMa, 1ielb, OOBEKT U MPEAMET UCCIEI0BAHMS,
runore3a (Mpu HEOOXOAMMOCTH), 3amaddl  pabOThl, METONBI HCCIIECIOBAHUSA,

MMpaKTHYCCKas 3HAYUMOCTD, 0aza HCCIICAOBAHUA.
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Oco0oe BHHMMAaHHE PEKOMEHIYETCS YIEIUTh aKTyaJbHOCTH BBIOPAaHHOM
TEMBI.

OO0mmast yacthb

OO011ast yacTh OMUCAHUSA COCTOUT U3 CIEAYIONIUX Pa3/IENIOB:

Llenv paszpabomku u ucnonvzosanus. B naHHOM moApasjaene ciaemyer
PaCKpBITh COBPEMEHHOE COCTOSIHIE TEXHOJIOTHI B JaHHOM 00y1acTu, a Takxke 0oliee
NOJIpOOHO OMKCATH MOCTABICHHBIE 33/1a4H, KOTOPBIE TOJKHBI OBITh peaTn30BaHbI B
IPOEKTE.

Ananuz mexnono2utl u 603MONCHLIX CpeOCcms peuletusi npoodemvl. B naHHOM
pasziene KpaTKO OMUCHIBAIOTCS] BO3MOXHBIE ITYTH, IO KOTOPBIM MOXKET Pa3BUBATHCS
pemieHue npobiieMbl. Hampumep, mpu TECTHUPOBaHMM BUJCOAJANTEPOB MOMKHO
MPUBECTU CCHIJIKM HAa HE3aBHCHMBIE TECTOBBIC J1a0OpaTOPUH, MPOBOAUBIINE PAHEE
10/100HbBIE U3MEPEHHUS, a TAKXKE CAENIaTh 0030p MporpaMM Jiisl TecTupoBanus. [lpu
OPOEKTUPOBAHUU CETH MOXHO IEPEUYUCIIUTh  AJIbTEPHATUBHBIE  CETEBbHIC
TEXHOJOTHH, BBIOOp OFHOW W3 KOTOPBHIX OMpPENEIUT AaibHeilnee pa3BUTHE
pelleHus 3aJauu.

Takum oOpa3om, B JaHHOW YacTW AWIJIOMAHT AEMOHCTPUPYET IIMPOTY
B3TJIsi71a HA TIPOOIIeMy.

Bvibop cpeocmé u mexumonoeuu. B naHHOM  paszznene  nenaeTcs
OOOCHOBaHHBI BBIOOP CPEICTB M TEXHOJOTUH, KOTOPBIE MPEAINoaraeTcs
UCIIOJIb30BaTh JJI PEIIeHUs MOCTAaBJICHHBIX 3anad. Hampumep, ocymiectBisiercs
BBIOOP TECTUPYIOMIMX MPOrpaMM C YKa3aHHEM WX MPEUMYIIECTB M YHUKAITbHBIX
cBoiicTB. [Ipu CpaBHHUTENHPHOM TECTHPOBAHUHM TMPOTPAMM CO3/AETCSl TIEPEUYCHb
KJIIOYEBBIX  XapaKTEPUCTHK, IO KOTOPbIM MPEINOoJaraercs IMpPOU3BOJIUTH
cpaBHeHue. [Ipu pazpaboTke B 00JaCTH CETEBBIX TEXHOJOTUN, HAIPUMEDP, MOKHO
IPUBECTH OCHOBHBIE XapaKTEPUCTHKU HEOOXOJUMBIX CETEBBIX YCTPONCTB WIIU
IIPUIIOKEHUMU.

B naHHOM pasznene CTyIeHT AOKEH MpPOAEMOHCTPUPOBATH CIHOCOOHOCTH
JIeNIaTh CaMOCTOSITENIbHBIM 000CHOBaHHBIN BHIOOP U 3aIIUIIATH CBOE PEILICHUE.

CrnenuajbHas 4acTh
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B nmanHOM pasnmene MOMKHO CONEPIKaThCs MOIMIArOBOE OMHMCAHHE IMpoIiecca
MPAKTUIECKUX MEPOTPHUSATUHN TPU PEIICHUH MOCTABICHHBIX 3a7a4 C MPUBEIACHUEM
CHHMKOB JKPaHOB TECTOBBIX MPOrpamMM, U300paKEHUN TECTUPYEMBIX YCTPOUCTB,
PUCYHKOB, HArJISAHO TIOSICHSIOMIMX TMPAKTHUECKHE JEHCTBUS pa3paboTyuka.
Hanpumep, MOXHO mpuBeCTH H300pa)KeHHE KaKoro-inbo pazbeMa JI0 M TOcIe
MOHTAaXa.

31ech K€ HEOOXOIMMO OTJIEIRHO OCTAaHABIMBATHLCS HA TE€X MOMEHTax B
paboTe, KOTOpBIC SBISIOTCS KIIOYEBBIMH, C TOYKH 3PCHHS TOJTYYCHUS
pPE3yNbTATOB.

TexHoJIOrH4YecKas 4acTh

PykoBocTBO moJIb30BaTEIIS.

CHCTeMHO-TEXHUYECKUE TPEOOBAHUA.

IKOHOMHYECKAS YACTh

OcHOBHOII  IIEIBI0 DKOHOMHYECKOM 4YacTH SBJISETCI OOOCHOBaHHE
PKOHOMHYECKOW IIeIeCO00pa3HOCTH pa3padOTKH JaHHOTO TIPOEKTa. 3aaauu
BKJIIOYAIOT  TEXHHUKO-DKOHOMHYECKOEC O00OCHOBaHHME pa3pabOTKH  CTYJCHTA,
MPOBEICHUE aHajdM3a YK€ CYIIECTBYIOMIUX  aHAJOTHYHBIX  Pa3paboTokK,
ompeNeliecHhe AJKOHOMHYECKOTo 3d@deKTa oT ee HCIoib30BaHusa. Mertoauka
pacyeTa PKOHOMHYECKOM YacTH MpejacTaBicHa B MeETOIWYECKHX YKa3aHHSAX I10
pacyeTy SKOHOMHYECKOW YacTH JWIUIOMHOTO IMPOCKTA, Pa3MEIICHHBIX Ha CaiTe
texHukyma irkat.ru B pasmene ImaBHas — [ocymapcTBeHHast HMTOTOBas
aTTecTaIus.

3akJjloueHue

B nmaHHOM pasnmene NOABOAATCS HTOTH IPOBEICHHBIX HCCICAOBAHUN
COOTBETCTBEHHO 3ajadaM, OOO3HAYEHHBIM BO BBeJcHMH. JlaeTcsa oOIleHKa
poJieIaHHOW paboTe W PEKOMEHAAIMH IO BO3MOXKHBIM MYTSIM JalbHEUIIEro
pPa3BUTHS MCCIICOBAHUYN B IAHHOM HANPABJIICHUH C YYETOM IMEPCIIEKTHB Pa3BUTHUS
WH(POPMAITMOHHBIX TEXHOJOTHH.

CnucoK HCN0JIb30BAHHBIX HCTOYHHKOB
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CHucok  HCMONb30BAHHBIX  HCTOYHUKOB  O(QOpMIISIETCS B IOJHOM
COOTBETCTBUH C OMOIMOrpapuuecKuMu 0OOCHOBAHUSMM; COCTABIISIETCS COTJIACHO
I'OCT 7.32-2001.

Ipuioxenus

B mpuioxkeHuss NOMEIIAIOTCS HCCIEA0BATENIbCKUE MAaTepuasbl, YEPTEXKH,
TaOIUIBl U TpaduKHU, aBTOPCKUE, METOAMYECKHE pa3paObOTKU, PUCYHKH, CXEMBI,
JUCTUHTH MPOTpamMm, 00pasiibl TOKyMEHTALUU, CICIIU(PUKAIIUN U IPYTOE.

Pedepar Ha IUNJIOMHBIN NIPOEKT

Pedepar Ha NUIUTOMHBIA NPOEKT IOMKEH COAEPKAaThb OOBEM IUIIJIOMHOIO
IIPOEKTa, KOJIMYECTBO TaOIUIl U PUCYHKOB, NpHJIOKEeHHUH. J[0KHA OBITh pacKpbITa
aKTyaJbHOCTb, LEIM M 3aJaud,a TaKKe HX pE3yJbTaT WX BbIIIOJIHEHUS,
BO3MOYKHOCTh NpUMEHEHUs Ha mnpaktuke. llpumep pedepaTta Ha IUIITOMHBIN
IIPOEKT IIPEACTABIIEH B IPWIOXKEHUH [

Pedepar B mosicHuTenpHyo 3anucky He BuiuBaetcs. llepenaercst BMectTe ¢
MOSICHUTENIBHOW 3alMCKOM PYKOBOIWTENIO JUIUIOMHOTO IIPOEKTAa W PELIECH3EHTY

I HAITUCaHUA OT3bIBA K PCLICH3UU.

2.3 OdopMiieHHEe MOACHUTEIBHOM 3aNIMCKH

OdopmiieHre TOSICHUTENBHON 3aITUCKH OCYIIECTBIISIETCS B COOTBETCTBUM C
MeToanueckuMu ykazanumu 1o odopmiiennio BKP cnenmansnocteit 09.02.01
Komnrerorepusie cuctembl M kommuiekebl, 09.02.03 IIporpammupoBaHue B
KOMITBIOTEPHBIX CHUCTEMax, pa3MCIICHHbIMU Ha caiite TexHukyma irkat.ru B

paznene ['maBHasgs — ['ocymapcTBEHHAs UTOTOBast aTTECTALIMA.
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[Tpunoxenue A
Obpa3en; opopMIEHHS TUTYIBHOTO JIUCTA

Munucrepcerso oopazoBanust Upkyrckoi od1acTu
['ocynapcTBeHHOE OrOKETHOE PO(PEeCCHOHATBHOE 00pa30BaTEIbHOE YUPEKICHUE
Hpkyrckoit obmactu
«MpKyTCKHMM aBUALIMOHHBIA TEXHUKYM
(I'BIIOYHO «1AT»)

J11.09.02.01. XX. XX. XX.II3 YTBEPX/AIKO
—— v v ¥ 3am. gupekropa 1o YP, K.T.H.
Koz 1 2 3 Kopob6koBa E.A.

CHeuuaIbHOCTH
1 — ron BBITIOJIHEHUSI PabOTHI
2 — HOMEp TPYIIIBI
3 — MOPSIAKOBBI HOMEP MO KypHAITY

POBOTOTEXHUYECKOE YCTPOMCTBO

HopmoxonTponep: (A.D. Konaparenko)
(moamuck, gata)

Koncynbrant no (A.A. Benosa)

AKOHOMHYECKOM (moamnuck, gata)

4acTu

PykoBoaurens: (E.A. lllexyHoB)
(moamwucek, gaTa)

CryneHr: (A.B. BacuueHnko)

(moamwucek, gaTa)

Npkyrck 2019
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[Ipunoxenue b

O6pa3zern opopmieHus O61aHKa 3aaHUS HA TUTUIOMHBIA MPOCSKT

MunuctepcTBO 0OpazoBanusi MpkyTckoii obnactu
["ocynapcTBeHHOE 010 KETHOE MPOPECCHOHAIBHOE 00Pa30BATENBLHOE YUPEKICHUE
Hpkyrckoit obnactu
«MpKyTCKHMI aBUALIMOHHBIA TEXHUKYM

(I'BIIOYHO «11AT»)
PACCMOTPEHO YTBEPXJIAIO
Ha 3acenannu BIIK KC 3aM. qupekropa no YP, K.T.H.
[IpoTokon Ne ot E.A. KopobkoBa
npejiceaTelb «6» anpens 2019 r.
M.A. borauesa
3AJIAHUE

Ha JUIIJIOMHOC IIPOCKTHUPOBAHUC

Crynenty Bacuuenko Anekcanapy Bragumuposuuy, rpymms KC-15-1
Tema qunjoMHoro npoekra: Po60TOTEXHUYECKOE YCTPOMCTBO.

JlaTta BeImauM 3aaHUS 04 anpens 2019 r.
Cpok OKOHYAHMS MMPOEKTa 01 urons 2019 1.
PykoBoauTenb: (E.A. IllekyHoB)

(monnuck, naTa)

CrynaeHT: (A.B. Bacuuenko)

(nmoamnucek, nara)




IIponomkenue npuioxeHus b

3aganme: Pa3pabortath poOOTEeXHHUYECKOE YTPOMCTBO Ha 0a3e Arduin0-coBMecTHMOM
1aTHOPMBI.

1 Ucxoanble JaHHBIE ISl IPOEKTUPOBAHUS
bnank-3aka3 Ha pa3pabOTKy poOOTOTEXHHUYECKOTO YCTPOUCTBA.

2 TlpoBecTH NpeanpoeKTHOE UCCIETOBAHNE

a) OO30p CyIIECTBYIONIUX alMapaTHBIX IIaTGOPM POOOTOTEXHUYECKUX
YCTPOMCTB.

0) AHaiu3 CyIIECTBYIOIIUX PEIIEHUH POOOTOTEHUYECKUUX YCTPOMCTB.
B) OOocHOBaHWE CO3/]aBaeMOM anmapaTHON MIaT(OPMBI.

3 BbINOJHUTH MPOEKTHPOBAHNME H U3TOTOBJIEHHE YCTPOiicTBa
a) IlocraHoBka 3amaum.

0) IlpoexTupoBanue ammapaTHOW MIATGOPMBI U MOAYJEH POOOTOTEXHUUYECKOTO
YCTPOMCTBA.

B) HM3rortomieHue poOOTOTEXHUYECKOTO YCTPOMCTBA.
r) IIporpammupoBanue poOOTOTEXHHYECKOTO YCTPOUCTBA.

4 Tlpou3BecTM  TeCTMPOBAHHE  YCPOMCTBA, Ppa3padoTarb  PYKOBOJACTBO
N0JIb30BaTeJIst

a) PykoBOACTBO yIpaBieHUsI TOTOBBIM POOOTOTEXHHUYECKUM YCTPONUCTBOM.
0) TectupoBaHue ycTpONCTBA B pa3JIMYHBIX YCIOBUSIX.

5 Ilpou3BecTu pacyer CTOMMOCTH NMPOEKTA
a) DKOHOMHYECKOE 0OOCHOBAaHUE MPOEKTA.
06) Pacuer cebecTonmocTu.
B) OrnpexeneHue LeHbl pa3padoTKU.
r) D¢ GdEeKTUBHOCTh, HOBU3HA, IEPCIIEKTUBHOCTH MPOEKTA.

MarepuaJbl npegocTaBjsieMble K 3alIUTe:
1) TlosicHuTENBHAS 3aMKCKA.
2) Pedepar Ha TUTUTOMHBIH TPOEKT.
3) OT3bIB HA JUIIOMHBIH MIPOCKT.
4) PeneH3us Ha TATIJIOMHBIN POEKT.
5) bnank-3aka3 Ha pa3pabOTKy (eCiM UMEeeTCs).
6) CnpaBka 0 BHEAPEHUH (€CIIH HMEETCS).
7) Tlpesenrarus PowerPoint.
8) Jluck c 3anucaHHBIMM Ha HeM MaTepuanamu, [13.
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[Ipunoxenue B
O6pazen opopmiienust coneprkanust coraacao I'OCT 2.104-2006 dopwma 2

Cogepxanne

Beegenne 3

1 Odmras gacTs 4

1.1 OGzop cyIUecTEVEOMIIE ATMEPATHEX IATHopM podoTo TEXHMYECEIX VeTpoHcTE.... 4

12 Amamers cyIIecTEVIONMEX peIIeH T podoTOTEXED e CERY VCTPOHCTE oo 10
13 ObocHopamme ERIDOPA KOTSCHOH IMTATHOpPMEL 13
2 CoerMaTeHad 4aCTE 13

2.1 ITpoesTHpOEAHME ATMNAPATHON ITATHOPME] B Mo IV IeH podoToTeXHHEECEOTO

VCTpoHCTEL 13
3 TexHoIOTHYECKAT HACTH 41
3.1 Coopea podoToTeXHFMECKOTO VoTpoHcTEL 41
3.2 IporpampmpoEase poboToTexameckoro yerpoierea SMARTBOT 43
4 SEoHOMMMEACKEAR HACTE 44
4.1 PacueT cefecTorMMoCTH 44
4.2 PacueT 3aTpaT HA 3ISETPOYHEDTHED H AMOPTHIAINED 000Dy I0EIHILT 46
4.3 OnpegeaeHse TPYI0EMEOCTH 47
4.4 PacueT HawHCTeHI HA SapaGOTHYES ILTATY 49
4.5 PacueT o0nrefl cefecTOMMOCTH IpoeETa 49
4.6 PacueT srosoMaecroro 3dderTa 50
Jarmouerme 51
CrHcor HCIOIEI0EA HEEIX HCTOUHHEOE 52
IMprrosesnne A - JIHCTHHT DpoTpansMEel 33

JI109.02.01.15.06.15113

Tlommrcs | Jara

JHT JHcT JHCTOE

[ | 2 60

T'BITOYVHO «HAT»
KC-6

POBOTOTEXHHYECKOE
YCTPOHCTEO
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[Ipunoxenue I
Pedepar Ha qUTIIIOMHBIN TPOEKT
Pedepar Ha qumioMHbIi mpoeKT 1o Teme «PoOOTOTEXHUYECKOE YCTPOMCTBOY
crynenTa 4 kypca cneruanbaocty 09.02.01 KomnbsloTepHbie CUCTEMBI U

KOMILUIEKCHI Bacnuenko A. B.

PykoBoautens: [llekyHnos E.A.

JlunioMHBIN IpoeKT — 55 cTpanut, 11 Tadnun, 50 pucyHkos, 10 ncnonb30BaHHBIX
VMCTOYHUKOB, 2 MPUJIOKEHUS — CXEMA JIEKTPUUECKAS IPUHIUITHAIIBHAS U

cnenuuKaIus ycTponcTaa.

Lens JUIITIOMHOTO IIPOEKTA! pa3paboTka YHUBEPCAIBbHOU
poOOTOTEXHUYECKOM MIaTHOPMBI 110 3aKa3y paboToaares.

Opranuzanus 3akazuuk: OO0 «Cmapt TexHomomKm».

TpebGoBanus k 3akasy:

- iuiatdopma 1omkHa ObITh Arduino COBMECTUMOM;

- JIOJDKHA coyeTtaThesi ¢ JoObiMu KoHcTpykTopamu (Lego NXT, EV3,
TETRIX, MATRIX);

- YCTPOMCTBO JOJDKHO UMETH 8 MOPTOB JJIs MOJKJIKOYEHUS IBUTATEIIEH;

3agaun:

- aHamu3 BWAOB ammapaTHeiXx T1aTtdpopm Arduino W TOTOBBIX
POOOTOTEXHUYECKHUX PEIICHMI;

- m3rotoBieHue miathopmel Paduino;

- MPOEKTUPOBAHUE W U3TOTOBJIEHHE Arduino — COBMECTHMMOMW IIAT(HOPMBI
SMART-BOT;

- TECTUPOBAHUE aNMapaTHON 4acTu MIaT(HOPMBI;

- cOopka npuMepa poOOTOTEXHUUECKOIO YCTPONUCTBA;

- HallMCaHUE U OTJaJKa MPOrpamMMbl JUIsi pOOOTOTEXHHUYECKOTO yCTPOUCTBA
SMART-BOT,

- 9KOHOMHYECKOE 0OOCHOBAHHE ITPOCKTA.
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Pa3paboTtka yHuBepcanbHOM T1aThOpMbl POOOTOTEXHUUYECKOTO YCTPOHCTBA
SIBIISIETCSI aKTYaJIbHBIM MIPOEKTOM, B BHJIy TOT'O YTO B HACTOSAIIEE BpeMsl TOJOOHBIX
pelieHuii  He CylecTBYeT B MpoMbIIUieHHOCTH. [lomoOHble  ycTpoicTBa
pa3paboTaHHbIE 11T KOHKPETHBIX HA00poB cTosT OoT 15000 ThICSY pyOIIeii, oHaKO,
OOJBIIMM HEIOCTATKOM SIBIIETCS IJI0OXass COBMECTUMOCTh C JAPYTMMHU Habopamu
KaK MeXaHUuKd Tak u sjekTpoHuku. I[lmarpopma SMART-BOT mno3Bosser
coueTath B cebe paszHble Habopwl. OOmuMe 3aTpaThl Ha pa3paboTKy TUIIIOMHOTO
npoekTa coctaBuiim 75784 pybneit. M3 Hux 5401 — cTOUMOCTh MaTepHANIOB IS
camoro yctporictBa u 70383 pyOneit ctouMocTh 000pYyI0BaHUSI U MAaTEPUATIOB IS
IPOU3BOJACTBA YCTpPOMCTBA. OTO CyMMa MOXET [IOKa3aThCAd HECKOJIbKO
3HAYUTENIbHOM, BIOJHE ONpaBAbIBaeT cels, TaK KaK IMPOU3BOJCTBO MOJOOHBIX
YCTPOMCTB MOXKET CTaTh 3HAYUTENBHO BBIIIE M YCTYNATh IO KA4ye€CTBY, CyJIs IO
aHaJIM3y, CACJTaHHOMY B XOJI€ JUIUIOMHOT'O IIPOEKTa.

Bce mocraBiieHHbIE 3aa4d JUIUIOMHOIO IIPOEKTA, CBSI3aHHBIE C AHAIN30M
CYLIECTBYIOIIUX POOOTOTEXHUYECKUX pEUIEHUM, pa3padOTKOW M M3TOTOBJICHHEM
YHUBEpPCAIbHOU TIIATHOPMBI, a TaKXKe OINHUCAHWEM TPUHIMIA €€ paldoThI

BBITTOJIHCHBI. HCHB AUTIIIOMHOTI'O ITPOCKTA AOCTUTHYTA.
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IIpunoxenue ]
bnank-3aka3 Ha pa3paboTKy

HanMeHnoBaHnue opranuzaiuu (¢ ykazaHHeM OpraHu3alluOHHO-TIPaBOBOM (HOPMBbI)

Crynenry 'BIIOYHO «AAT»

w.____
CIEUAIBHOCTH

®UO crynenra

BJIAHK-3AKA3
Ha pa3paboTKy

Ha3zBanue ycrpoiicTBa/pa3padoTku:

Hean.

MecTo MCIIO/Ib30BAHUSA:

IIpeanosaraemsblie CPOKM:  HA4aJIo pabOTHI
caava paboThI

TpedoBanus k ycrpoiictBy/pa3padoTke:

............

3aka3uyuk: HauMeHoBaHMe opranu3aiuu

Hcnonnurens pazpadboTku ®UO cryneHTa

noAInucCh

PykoBoauTens opranuszanuu
0)5(0

oAU ChH
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IIpunoxenue E
CrnpaBka 0 BHEIpEHUHU

HanMeHnoBaHue opranuzaiuu (¢ ykazaHHeM OpraHu3alluOHHO-TIPaBOBOM (HOPMBI)

CnpaBka 0 BHEAPEHUHN
yCTpoMcTBa/pa3pabOTKu

Hacrosimum JTOKYMEHTOM MOJITBEPKAAL0, 4TO
yCTpONCTBO/pa3paboTKa, CO3J/IaHHOE/CO3JaHHas CTYJAEHTOM
I'BITOYHNO «<MAT» ®UO cTyneHTa B KaueCTBE TUILIOMHOTO MPOEKTA, BHEJPEHO B

Pa3paboTka cooTBEeTCTBYET BceM TpeOOBaHUSIM, MPEIBIBICHHBIM K HEMY B
OJlaHK-3aKa3e, MOTOMY JaHHBIN MPOEKT HCIOJIb3YeTCs B

PykoBonutens opranuzanuu 014(0)

MOoAIUCH
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