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BBEAEHUE

Kypcooii npoekT (KII) — 370 10KyMeHT, IpeACTaBIISIIOIIUN CO00H
(GhOopMy OTYETHOCTH IO CAMOCTOSITEIbHOM paboTe CTyAeHTa B paMKax
JTUCHUIIIIMHBI, KOTOPBIA BKJIIOYAET aHAJUTUYECKYIO, rpadUuecKyo u
pPacyYEeTHYIO YacCTH U MPEJCTABIAECT COOON 3aKOHYEHHOE PEIICHHE T0-
CTaBJICHHOMW MPOOJIEMBI.

KypcoBoi npoekT npecieayer clIeayomne Heln:

® yMEHHE I'PaMOTHO MCKAaTh U KOMIIOHOBATh MH(OPMAIIUIO;

®  DPa3BUTHUE AHATUTUYECKOTO MBIIIJICHHUS;

® cuCTEeMaTu3alus, 3aKpEeIUICHUE M paclIMpeHUuEe TEOopeTHye-
CKUX Y MPAKTUYECKUX 3HAHUN U TPUMEHEHUE ATUX 3HAHUU TIPU pelle-
HUU KOHKPETHBIX HAYYHO-TEXHUYECKUX 3a71a4;

®  pa3BUTHE HABBIKOB CAMOCTOSTEILHON PabOTHI;

®  OBJIAJICHUE METOAUKON pEIICHHsS] MPAKTUYECKUX 3ajiay, CBS-
3aHHBIX C pa3pabOTKON U MoOJepHHU3AIMENd MPOrpPaMMHOTO obecreue-
HUS OPUMEHHUTENIBHO K CUCTEMaM aBTOMATHU3UPOBAHHOTO MPOEKTUPO-
BaHUS;

®  OomnpejAesreHUE CTETIEHU OATOTOBIEHHOCTH CTYA€HTOB K CaMO-
CTOSITEJIbHOUM pabOTe B YCIOBUSIX COBPEMEHHOTO MPOU3BO/ICTBA.

Hacrosiimue Metonuueckue ykazaHUs TpPeIHA3HAYECHBI IS
CTYJ€HTOB, 00YUYaIOIIMXCA [0 HAMPABICHUIO TOATOTOBKU OaKajlaBpH-
ata 09.03.01 «HdpopmaTrka ¥ BBIUMCIUTEIbHAS TEXHUKA», IIPU BbI-
MOJIHEHWH KYPCOBBIX MPOEKTOB MO JucHUIuInHe « MHXeHepHoe Mpoek-
TUPOBAHUEY.



1. HOPMATUBHBIE CCBIJIKA

PexoMenaaruu pa3paboTaHbl B COOTBETCTBUU:

o ¢ DenepanbubiM 3ak0HOM Ne 273-O3 «O6 oOpazoBaHuUU B
Poccuiickon ®enepanmum» ot 29.12.2012 r.;

o [Ipuxkazom MuHHCTEpCTBA HAyKU M BBICIIEIO 00Opa3oBaHUs
Poccuiickoit @enepanuu Ne 929 ot 19.09.2017 r. «O06 yTBEepXaeHUU
dbenepatbHOro rocyIapCTBEHHOI'0 00pa30BaTEILHOIO CTaHaapTa BhIC-
mero oOpa3oBaHusa — OakajlaBpuaT IO HAMPABICHUIO MOATOTOBKH
09.03.01 MudopmaTrka ¥ BEIYUCIUTEIbHAS] TEXHUKAY;

o [Ipuxkazom MuHnuctepcTBa 00pazoBaHus U Hayku Poccuiickoi
®enepanuu ot 19.12.2013 Ne 1367 «O6 yrBepxkaeuunu [lopsiaka opra-
HU3AIMU U OCYIIECTBICHU 00pa30BaTEIbHON AESITENHHOCTH IO 00pa-
30BaTEIbHBIM MPOTrpaMMaM BBICIIETO 00pa3oBaHUs — Iporpammam Oa-
KaJlaBpuaTta, MnporpaMmaM CIEHHaIuTeTa, MporpaMMaM Marucrpa-
TypbD»;

e T'OCT 7.32-2017 «OTyer 0 Hay4YHO-UCCIIEIOBATEIBCKON pa-
oote. CTpykTypa u npaBuia oQpOpMIICHUS;

e [TOCT P 7.0.100-2018 «bubnuorpaduueckas 3anucb. buod-
nuorpaduueckoe onucanre. Oomme TpeOboBaHMs U IPaBUIia COCTaBJIE-
HUSD;

e T'OCT 7.0.5-2008 «bubnuorpaduueckas ccobiika. O01ue Tpe-
OOBaHMS U IIPaBUJIa COCTABICHUS.

2. TEMATHUKA KYPCOBOI'O IPOEKTA

KypcoBoil npoekT, B paMKax AUCHUIUIMHBI «H)XKeHEpHOE MPOECK-
THPOBAHUEY, BBIMOJHSIETCS B chepe mpodheCcCHOHATBHON NeITEIbHOCTH
[0 HampaBJICHHWIO U TpoduiIro moAroToBKU OakanaBpoB. Tema KII
J0JKHA COOTBETCTBOBAThH MPO(UITIO HANIPABICHUS TOATOTOBKH, OMpe-
JensieMOMy KBaTU(UKAIIMOHHON XapaKTEPUCTUKOM, JTUOO TeMaTHKe
Hay4YHbIX uccienoBanuil kadenpol. Temarnka KII moanexur exero-
HOMY OOHOBJICHUIO, JIOJI’KHA COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U TOTPEOHOCTSAM MPOPECCUOHAITBHOMN TPAKTHKH.

B kauectBe conepxkanust KII MoryTt BeICTynaTh:

®  OT/ICJIbHBIE COCTABHBIC YACTH WK MOJACUCTEMBI MAIIITUHOCTPO-
utenbHbIX CAIIP,



® [porpaMMHBIE CPEICTBA TpaUIECKOr0 CUHTE3a U WHIKEHEP-
HOTO aHaJIN3a PJIEMEHTOB KOHCTPYKIIUH,

® MpuKIaAgHbIC rpaduueCcKUe MOJCUCTEMBI U Tpaduueckre 6a3bl
JTaHHBIX,

® [pOrpaMMHBIE CPEACTBA, PCAUTU3YIOIINE TUIIOBBIC aJTOPUTMBbI
IPOCKTUPOBAHUA,

® [pOorpaMMHBIE CPEJICTBA MATEMATUYECKOTO OOECIIEUEHUs UH-
xenepHoro [10,

® [porpaMMHBIE CpEACTBa HHPOPMAIIMOHHOTO OOECTICUCHUS
urxenepHoro I10,

® [pOrpaMMHBIE CPEJICTBA METOAMYECKOTO OOECICUCHHS] HH-
(hopMaImOHHBIX TEXHOJIOTHH,

® TIOJICHCTEMBbI ONTHMAJIBHOTO IPOCKTUPOBAHUS JJIEMEHTOB
KOHCTPYKIIUH,

e  y4eOHO-MCCIIEIOBATEIIbCKOE  HMHXKEHEPHOE  IPOrpaMMHOE
oOecrieueHue,

®  HWH)XCHEPHOE MPOrpaMMHOE 00eCIIeUCHHE,

® [porpaMMHOE oOecrieueHre NU(PPOBBIX TBOMHUKOB, HHTEPAK-
TUBHBIX TPEHAKEPOB M TPEHAKEPOB B BUPTYAJILHON PEaTbHOCTH.

Temsi KIT onpenensitorcs kadeapoit. B Ilpunoorcenuu B npencrtas-
JICHBI TUTIOBBIE (POPMYJIMPOBKH TEM KYPCOBBIX TPOEKTOB C UX KPATKOM
AHHOTAIIUEN.

3. COCTAB NNOSICHUTEJBbHOM 3AIIUCKHU
KYPCOBOI'O ITPOEKTA

B pacueTHO-TIOSCHUTENHLHOW 3alIUCKE B KPAaTKOW U YETKOU (opme
PACKpPBIBAETCS TBOPUYECKUM 3aMbICEIT IPOEKTA, IOCTAHOBKA U PELICHUE
MOCTABJICHHBIX TEpea CTYJICHTOM 3ajiad, ONHCaHue pa3pabOTaHHBIX
IIPOrpaMMHBIX TMPOAYKTOB. M3i0KeHne marepuaia COpOBOKIAAETCS
pacueTHBIMU CXeMaMu, rpadukamu, TabIuIaMu, AUarpaMMamMu, WILTIO-
CTpaLMSMHU U T.IL

CTpyKTYypHBIMU 3JIEMEHTAMHU PACYETHO-MOSICHUTEIIBHON 3alUCKU
ABJISTFOTCSL:

®  TUTYJIbHBIN JIUCT,



3aJIaHKE Ha BBITIOJIHECHHE KYPCOBOTO IIPOCKTA,
aHHOTAIuS,
cojaepkaHue (OryIaBJIeHHE),
CIIUCOK 0003HAYEHUN U COKpaIleHUM (MMPU HEOOXOIUMOCTH),
BBEJICHHE,
OCHOBHAsl 4acTh,
3aKJIIOUCHHUE,
CIIUCOK HUCTIOJB30BaHHBIX HCTOYHUKOB,
®  TIPWIOKCHUS.
JlomomHUTENbHBIE CTPYKTYPHBIE AJEMEHTHI BKJIIOYAIOT B pac-
YETHO-TIOSICHUTEIBHYO 3aITUCKY I10 COTJIACOBAHUIO C KadeapoH.



4. COAEPKAHUE CTPYKTYPHBIX 2JIEMEHTOB
MNOACHUTEJBHOM 3AIIMCKU KYPCOBOI'O
IHPOEKTA

4.1. TUTYAbHBIHA JTUCT

THUTYJIBHBIN JIUCT SABJISETCA IIEPBOU CTPAHULIEH TTOSICHUTEIILHOM 3a-
MUCKHU U CITY>KUT UCTOYHUKOM MH(pOpMAIUU, HEOOXOIUMOM 17151 0Opa-
OOTKH M MIOUCKA JJOKYMEHTA.

Ha tutynapHOM nucTe NpuBOISTCA CIEAYIOMINE CBEACHHUS:

® HAMMEHOBAHUWE BBIIECTOSAIEN OPraHU3AIUY;

® HAaMMCHOBAHUE YHUBEPCUTETA;

e HauMeHOBaHHE (aKyJIbTETa,;

® HauMeHOBaHHE Kadelphl;

o (baMUIug U UHUITHAJIBI CTYCHTA,;

® TEMa KypCOBOI'O MPOEKTA,;

®  Vy4YEHBIE CTENEHU, YUCHBIC 3BaHUS, (PAMUIIMA U UHULIHAJIBI 3a-
Beytolero kadenpoil, pyKoBOJIUTENS IPOEKTA;

® MECTO U JIaTy COCTABIICHUS MOSICHUTEIIBHOMN 3aIIUCKH.

OOpazen TUTYABHOTO JUCTa IpeacTaBieH B [Ipunoxenun A.

4.2. Texunueckoe 3aganue Ha KII

3ananue Ha KII cocraBnsiercss COBMECTHO ¢ pyKOBOJUTEIEM pa-
OOTBI, yTBEPKIAETCS U BPYUAETCs CTYJICHTY C YKa3aHUEM JaThl BbIJIaYU
3a/IaHMsl U CPOKa CJlayu BHITIOTHEHHOUM paboThl. Komnus 3amanus xpa-
HUTCS Ha Kadepe.

bnank rexunueckoro 3aganus Ha KII npeacrasinen B [lpunoocenuu
b.

4.3. AHHOTANSA

TekcTy pacdeTHO-NOSICHUTEIBLHOM 3alMCKU MPEAIIECTBYET aHHO-
Tanus. B aHHOTalMM yKa3bIBarOTCA:

e (damunusg U UHULUAJIBI CTYJICHTA,

® TEMa KypCOBOI'O IPOEKTA,



Ha3BaHUE Kadeapbl, HOMEP TPYIIIIb,
YUCJIO CTPAHUIL MOSICHUTEIIbHOU 3aIIMCKH,
YUCJIO JJUCTOB YEPTEKEM, YUCIIO JTUCTOB IIJIAKATOB U CXEM,
®  KpaTKOE U3JIOKEHUE PE3yJIbTATOB PA0OTHI, MPAKTUUYECKas 3HA-
YUMOCTb.

4.4, Conepxkanue (orjaBjieHue)

CogneprkaHue BKJIIOUAET BBEICHUE, HAUMEHOBAHUE BCEX Pa3IeioB,
NOAPA3/ENOB, MYHKTOB (€CJIM OHM UMEIOT HAMMEHOBAHHUE), 3aKII0UE-
Hue, OuOnuorpaduueckuil CUCOK W HaMMEHOBAHUE MPUIOKEHUU C
yKa3aHHUEM HOMEPOB CTPAHUII, C KOTOPHIX HAUUHAIOTCS ITHU DJIEMEHTHI
PaCUYETHO-TIOSICHUTEIbHOW 3aIUCKHU.

Paznensl uMeroT mopsaKoBble HOMEpa, 0003HAYCHHBIE apaOCKOM
1 (poii ¢ TOUKO; HOMEpa MOJIPa3ACIOB COCTOSIT U3 HOMEpa pa3jeiia u
nojApasjiena, KoTopble pa3iesieHbl Toukoi. HanmeHoBanus pa3aesinoB u
NOAPA3/IeNIOB JOJKHBI ObITh KPATKUMHU UM COOTBETCTBOBATh COJIEpIKa-
HUIO; TOYKA B KOHIIC HAUMEHOBAHUS HE CTaBUTCS.

4.5. BBenenue

BBenenue conepxut 000CHOBaHHE HEOOXOAMMOCTH BBITIOJTHECHUS
paboThl, hopMyNHpyeTcs MpodiieMa U Kpyr BOIPOCOB, HEOOXOIUMBIX
IU1s ee penieHus. Bo BBeaeHNU H0KHA OBIThH MOKa3aHa aKTyallbHOCTh
tembl KII, copmynupoBansl 1€ U 3aa4d BBITIOTHAEMON PabOTHI.
Vka3zpIBaeTcs NpaKTUUYECKass II€HHOCTh ITOJYYEHHBIX PE3YyJIbTaTOB.
[IpuBoAMTCS KpaTKoe MU3JI0KEHUE COACP)KATEIbHON YacTH OCHOBHBIX
pazaenon KII.

4.6. OCHOBHASI YACTH PACYETHO-NIOSICHUTEIHLHOM 3aNIUCKH

OcnoBHas yacts PII3 cogepKuT HECKOIBKO pa3/IeNioB.

IIpumepHas ctpykTypa ocHOBHOM yactu PI13:

e 0030p M aHaM3 HAyYHO-TEXHUUYECKOUN JTUTEpaTyphl MO TeMe
KII,

® [IOCTAaHOBKA 3a]1a4H,

®  METOJ PEUICHUS 3aJa4u,
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®  ITOPUTM PEUICHHUS 3a7aUH,
® [POrpaMMHAS PeaAU3aLMs METOAA PEIICHUS 3a1a4H.

4.6.1. O630p u ananuz nayuno-mexnuueckoi 1umepamypot no meme KII

JlaeTcst KpaTKuii 0030p JIUTEPATYPHBIX U JAPYTUX UHPOPMAIIUOH-
HBIX MCTOYHUKOB, 1o Teme KII, ananus3 uctopuum Bompoca, OleHkKa co-
BPEMEHHOT'O COCTOSIHUS pacCMaTpUBAEMON HAYYHO-TEXHUYECKOM IPO-
Osiembl. M3mararoTcs CBEICHUSI O COBPEMEHHBIX METOJIaX MPOEKTUPO-
BaHUs U pa3pabOTKu B BeIOpaHHOU obsactu. [IpuBoauTcs 0630p padboT
U CYIIECTBYIOIIUX MPOrPAMMHBIX CPEACTB, OJIM3KUX MO COAEPKAHUIO K
teme KII. [IpencraBisitoTcss pa3audHble TOYKH 3pEHUSI HA TIpolJieMy,
NPUBOAUTCS OOOCHOBAaHWE TO3UIIUM aBTOpa PadOThHI, OMPEACISIIOTCS
METO/IbI PEIICHUS 3aJa4u.

4.6.2. Ilocmanoeka 3aoauu

JlaeTcst omucaHue 00BEKTa, MPOSKTUPOBAHUIO (MCCIICAOBAHUIO)
KOTOPOTO MOCBSAIIEHA BbINOJHIeMas padota. opMyaupyroTcs ey,
GYHKIIMU ¥ 3a1a49¥ CO3/1aBAa€MOU CUCTEMBI (ITOJICUCTEMBI) TTPOSKTUPO-
BaHus. [locTaHoBKa 3amaun AoJDKHA OBITH CHOPMYIHUpPOBAHA YETKO,
SICHO ¥ C UICUEPIBIBAIOIIEH MOTHOTOM. J{0KHBI OBITh YKa3aHBI BCE MPU-
HSATHIC YIPOIIAOIINE JOMYIICHUS U MPEIOI0KEHUs, 000CHOBAH BbI-
O0op mpemsiaraeMbiX (U3UYECKUX, MAaTEMATUUECKUX M WHPOpPMAIIHOH-
HBIX Mozesnen. JlaeTcsa onrcaHue NporpaMMHBIX, HHCTPYMEHTAIbHBIX
U TEXHUYECKUX CPEACTB, KOTOPBIE MPEINOIATACTCS UCIIOJIb30BATh IPU
PEILIEHNU TTOCTABJIEHHOM 3a1a4H.

4.6.3. Memoo peuwienus 3a0auu

OOOCHOBBIBAIOTCS MOAXO/IbI K PEIICHUIO MOCTABICHHOW 3a/1au U
BBIOOP MeTO/1a €€ pelIeHUs, TT03BOJISIFOIIETO MOJIYYUTh JOCTOBEPHbIC,
JOCTaTOYHO TIOJIHBIC M HaJACKHBIE pe3ynbTaThl. [IpuBoasTcs HeoOXo-
JTUMBIE pacUeTHBIC CXEMBI M UX MOJPOOHOE OTTMCAHUE.

JlaeTcst moapoOHOE OMMCAaHUE MCIIOIB3YEMbIX (DU3NUECKUX, MaTe-
MaTUYECKUX, WH(OOPMAIIMOHHBIX MOJIEJeH, MPUBOIATCSI MaTeMaTHde-
CKHE€ BBIKJIQJKU, HEOOXOIUMBIE ISl TIONYYCHHS pa3periaronux ypas-
HEHUH, POPMYIUPYIOTCS TPaHUYHBIC (HaYaIbHBIC) YCIOBUSI.
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N3maraercs MeTos pelieHus NOCTABICHHOW 3anauu. [IpuBoaurcs
noApoOHAas XapaKTePUCTUKA BXOJAHOW U BBIXOAHOM MH(OpMaIUH.

4.6.4. Anecopumm pewienus 3aoauu

[Ipu onucanuu 3a7a4u NPUBOASTCS HEOOXOAUMBIE OJIOK-CXEMBI,
MOSICHSIIOIIKE JIOTUKY penieHusi. [losicHsieTcs npuMeHEeHHEe OCHOBHOTO
NPUHLKUIA TTOCTPOCHUS AJTOPUTMOB U MPOTPAMMHBIX KOMIUIEKCOB —
OpUHLIKNA MOAYJIbHOCTH. [IpuBOIUTCS MOy IbHASI CTPYKTYpa Ipeaia-
raeMoro anroputma. HMizmararoTcs cBeieHUs O (PYyHKIIMOHAJIBLHOM
HA3HAYCHUH KaXKJO0TO MOJYJIS, MOSCHIIOTCS €r0 OCHOBHBIC (DYyHKIIHH.
JlaeTcst onucaHue BXOJHBIX U BBIXOJHBIX JAHHBIX ISl KaXKJIOTO MO-
Ty JIA.

IIpu oncaHny BXOJHOM M BBIXOJAHON HH(OPMALMM ITPUBOIUTCA
nepedyeHh WH(POPMAIIMOHHBIX MAaCCHBOB, yCTaHABIMUBAIOTCS JIOTHYE-
CKHE CBSI3U MEX 1y HUMHU. J1J1s1 ”H(OPMAIIMOHHOTO MacCHBa yKa3bIBalOT
NEePEUYCHb U OMUCAHUE CTPYKTYPHBIX €IUHHI] UH(POPMAIIUHU, a TaKKe
JIOTUYECKYIO CTPYKTYPY HAHHBIX BHYTPU MaccHUBa. Y Ka3bIBAIOTCS Me-
TOABl BBOJIA MCXOAHBIX JaHHBIX. [losicHsAETCs mMoclienoBaTeILHOCTD
npolueayp npu 00padboTke HH(POPMAIIMOHHBIX MACCUBOB, COCTAB M I10-
CJI€0BATEIbHOCTH BBITIOJIHEHHUSI ONIEpALMi IO IPUEMY, KOHTPOJIIO, 00-
paboTKe, BblJAaYe Pe3yJbTaToB OOpaOOTKM M JAPYrUX OMNEpaluil HaJ
naHHbIMH. Oco00€e BHUMaHUE CIEAYET YAEIUTh aHAIN3y UHGOpPMaIIK-
OHHBIX ITOTOKOB MpU Niepeaaye nHHOpMAIUU, 00ECTIEYEHHUIO 1IEIIOCTHO-
CTH U 3aIlUTe JAHHBIX.

4.6.5. Ilpozpammnuasn peanuzayus memooa peuieHus 3a0auu

ITosHBIN TEKCT UCXOIHOTO KO/a TPOTPaMMHOTO MPOJIyKTa ¢ HE0O-
XOAUMBIMU KOMMEHTAPUSIMU BEIHOCUTCS B TPUJIOKEHHUE K TTOSICHUTEIIb-
HOU 3aIUCKE.

[IporpamMmHbI€ TOKYMEHTBI BKIOYAKOTCSA B CICIYIOIIME PA3/ICIIb:

®  METOJbI M CPEACTBA pa3pabOTKH MPOTPAMMHOTO MPOIYKTA,

®  ONHCaHHE MPOTPAMMHOTO MPOMYKTA,

®  PYKOBOJCTBO CUCTEMHOIO IMPOTPAMMHUCTA,

®  PYKOBOJCTBO I0OJIb30BATEN.

Pa3nen «MeToabl M cpeacTBa pa3padoTKH MPOrPaAaMMHOTIO MPO-
JAYKTa» COAEPKHUT KPATKOE ONMMCAHUE METOJIOB MPOrPaMMHUPOBAHUS U
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CpEJICTB pa3pabOTKH MPOTPAaMMHOTO 00ECIIEUeHHUS ¢ YKa3aHUEM YacTei
IPOTPaMMHOI0 MPOAYKTa, IPU pa3pabOTKE KOTOPHIX HCIOJIH30BAIUCH
COOTBETCTBYIOIIIME METO/IBI U CPEACTBA.

Onucanue NMpPOrpaMMHOrO NPOAYKTA COJCPKHUT CIEAYIONIUE
pa3aeb:

e Bpoanas yactb. CoaepKUT OCHOBHBIE CBEJEHHUS O TEXHHUYE-
CKOM, UH(POpMAITMOHHOM U JPYTUX BUJAX 00ECIICUCHUS, HEOOXOUMBbIE
U1 pa3pabOTKH MPOrpaMMHOTO MPOAYKTA.

e Crpykrypa nmporpammHoro oodecnedenus. Pasmen comep-
KUT MEPEeUCHb MOJYJIEH, poreayp U GyHKIMNA MporpaMMbl ¢ yKasa-
HUEM UX B3aMMOCBSI3€il 1 000CHOBAHUEM BBIJIEICHUS KaXKJI0T0 U3 HUX.
N3naratorcs cBeieHust 00 OrpaHUYEHUSIX Ha IPUMEHEHHUE TPOTrPaMMBI.

[IpuBoasTcs cBeneHust 0 GyHKIIMOHAIBPHOM HAa3HAYCHUHU KaXKJI0TO
MOJYJISI U OIMCAHKUE €r0 OCHOBHBIX PyHKIMH. JlaeTcs onrcaHue BXOI-
HBIX ¥ BBIXOJHBIX JAHHBIX JIJIS1 KAXKIOI0 MOAYJISI, M3JIaratoTCs CBEICHUS
00 MHPOPMAIIMOHHBIX TTOTOKAX.

e Omnucanue padorbl nmporpammsbl. [IpuBomutcs onucanue
(GYHKIITMOHUPOBAHUS TPOTPAMMBI «B JUHAMHUKE): 3aITyCK MPOrPaMMBl,
MOCJIEA0BATEIBHOE BKIOUEHUE B pabOTy €€ MOJIyJIeH, NEPEKIIIOUEHNE
BBIYUCIUTEIbHBIX MPOIIECCOB U MH(GOPMAIIMOHHBIX MIOTOKOB B 3aBUCH-
MOCTH OT BBITIOJTHEHHS TTOCTABJICHHBIX YCIIOBUM, BBITTOJTHEHUE Olepa-
U 110 TPUEMY, KOHTPOJII0, 00pabOTKe TaHHBIX, 00Pa0OTKA UCKITIOUH-
TEJIbHBIX CUTYallNi, MOATOTOBKA U BbIJIaua BHIXOIHOW UH(POPMAIIHUH.

e CBeagenust 00 onepanuOHHOM cucremMe. Pazmen qomkeH co-
JepKaTh HAaUMEHOBaHHE, 0003HAYCHHUE U KPATKYI XapaKTEPUCTHKY
BBIOpaHHOM OMEPaIMOHHON CUCTEMBI U €€ BEPCHHU, B paMKaX KOTOpPOH
OyayT BBINOJIHATHLCS pa3zpadaThiBaeMble MporpaMmmsl. JlaeTcss 000CHO-
BaHHE BBIOOpA OMEPAIIMOHHOM CHCTEMBI. YKa3bIBAIOTCS HUCTOYHHKH,
r7ie JaHO oAPOOHOE onKcaHue BHIOpaHHON BepcHH, (OPMYIUPYIOTCS
TpeOOBaHUS K BapUAHTY T'€HEpalid BHIOPAHHOW BEPCHUM OIEpaIOH-
HOU CHCTEMBI.

PykoBOACTBO CHMCTEMHOI0 MPOrPAMMMCTA COJCPKUT CIEAYIO-
I1e pa3aebl.

e Ha3HayeHue U ycJIOBHSA IIPUMEHEHUS ITporpaMmsel. B aTtom
pasjiesie yKa3bIBalOTCA Ha3HAYeHUE M (DYHKIHMHU MPOTPAMMHOIO U3JIe-
JIUsA, CBEJICHUS O TEXHUYECKUX U MIPOTPAMMHBIX CpECTBaX, o0ecrneun-
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BAIOIIME BBIMOJIHEHUE JAaHHOW MporpaMmMbl (00BEM OmnepaTUBHON Ta-
MATH, TpeOOBaHUS K COCTaBy M mapamerpaMm mnepudepuiHbIxX
YCTPOUCTB, TpeOOBaHUS K TPOTPAMMHOMY OOECIICYEHUIO U T.I1.).

e Crpykrypa nmporpammsbl. M3naraiorcs cBeeHUS O CTPYK-
Type MPOrPAMMHOIO M3AENUS U €ro B3aUMOCBSI3U U C IPYTUMHU MPO-
rpaMMaMU U MOJACUCTEMAaMH.

e XapakrepucTuku nporpammsl. [IpuBogurcs onucanue oc-
HOBHBIX XapaKTEPUCTUK M OCOOCHHOCTEH MNPOTPaMMHOTO W3ACIIUs
(BpeMEHHBIE XapaKTEPUCTUKU, PEXKUM PabOThI, CPEACTBA KOHTPOJIS
MPaBWIHHOCTH BBITIOJHEHUS U MMPOTPAMMBI U T.I1.).

e Hacrpoiika nporpammsbl. [IpuBoanuTcs onucanue NerCTBUI
M0 HACTPOMKE U alanTalluK MPOrPAMMHOTO U3/IeHsI IPUMEHUTEIBHO K
KOHKPETHBIM YCJIOBUSIM NMPUMEHEHUS (COCTAB TEXHUYECKUX CPEACTB,
BbIOOp GyHKIUHI U 1p.). [Ipr HEOOXOAUMOCTH MPUBOIAT MOSICHSIOIITNE
IPUMEPBI.

e Bxoanble  BbIXOJHBbIE JaHHBbIE. J[a€TCA ONKMCAHUE OPTaHU-
3alluu, UCIIOIb3YEeMOM BXOIHOM M BBIXOJAHOW MH(pOPMAIIUH, CIIOCOO0B
€€ IPOBEPKU U, IPU HEOOXOIMMOCTH, €€ KOJUPOBAHUS.

e OoOpamenne k nporpamme. [IpuBoauTCs onvcaHue mpoiie-
IIyp BBI30Ba MPOTrpaMMBI (CIIOCOOBI IEpeIauu yIpaBJICHUs, HapaMeTPOB
JAHHBIX U JIp.).

o [IIpoBepka mporpammsbl. JlaeTcs omucaHue crocoOOB Ipo-
BEPKH M TECTUPOBAHUS MPOTPAMMHOTO MPOYKTA, MTO3BOJISIOITUX JaTh
3aKJIIOYEHUE O €ro paboTOCIOCOOHOCTH (KOHTPOJIBHBIE TPUMEPHI, M-
TOJbI MPOTOHKH, COTIOCTaBJICHUE PE3yIbTaTOB TECTUPOBAHMUS).

e Coo0meHnsi CHCTEMHOMY NPOrPAMMMCTY. Y Ka3bIBAKOTCS
TEKCThI COOOIICHN, BBIJaBAEMBbIX B IIPOIIECCE BHITTOTHEHUS HACTPOUKH
U MPOBEPKUA MPOTPAMMHOTO MPOAYKTA, a TAKXKE B XOJI€ BBIOJHECHUS
IPOTPaMMBI, OITUCAHUE UX COACP)KaHUS U JEeUCTBUM, KOTOPbIE HEO0XO0-
JTUMO TIPEITIPUHSTH 110 3TUM COOOIIESHUSIM.

B npuiioxxeHnu K pyKoBOJICTBY CUCTEMHOTO ITPOTPAMMUCTA MOTYT
OBITH MIPUBECHBI IOMOJHUTENIBHBIE MaTEpUaIbl (MPUMEPHI, UILUTFOCTPA-
UH, TaOJIUILIBL, TPAPUKH U T.I1.).

B 3aBUCHMOCTH OT OCOOCHHOCTEM JOKYMEHTa JOIycKaeTrcsi 00b-
CAMHSATH OT/CJIbHBIC Pa3/ieibl MJIM BBOAUTH HOBBIE.

PyKoBOICTBO NMO0JIL30BaTEJsl COACPKUT CIEIYIONIUE Pa3/ICIbl:
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e HasHayenue nporpamMmmsl. B 3TOM pasziene npuBoIATCs CBeE-
JICHUS 0 HA3HAYECHUH NMPOTPAMMHOT0 IPOIyKTa U MH(OpMAaIIHs, 10CTa-
TOYHAS JI1 MOHUMAaHUsS (QYHKIIUN TPOrpaMMBbl U €€ IKCILTyaTalllu.

e YciaoBusi NnpUMeHEeHMsI. YKa3bIBAIOTCSA YCJIOBHS, HEOOXO0IU-
MBbIE JJIS BBIMOJIHEHUSA MPOrpaMmbl (MUHUMAIbHBIA W (WJIM) MaKCH-
MaJIbHBIA COCTaB anmnapaTHbIX U IPOTPAMMHBIX CPEJICTB U T.IL.).

e Ilyck mporpammbl. YKa3pIBatOTCS IE€UCTBUSA, KOTOPBIE OJI-
’KEH BBITMIOJHUTH MOJIH30BATENb JIJIsi 0OECIICUECHUS 3arPy3KU U BBITIOJI-
HEHUS POTrPaAMMBI.

e Komanasbl noas3oBareds. [IpuBoaurcs onucanue QyHKIUH,
dbopmMaTra ¥ BO3MOXKHBIX BapUAHTOB KOMAaH], C MOMOIIBIO KOTOPBIX
MOJIB30BATENb OCYILIECTBIISIET 3arpy3Ky NMPOTPAMMBI U YIIPABISET €€
BBITIOJTHEHHUEM, & TAK)KE MOPSI0K JTEUCTBUN MOJIb30BATEINS (BO3BpAT Ha
KOHTPOJIbHYIO TOUKY, IPEKpaIleHrue padboThl U T.I1.).

e CoolOmennss moJjb3oBaTeqr0. [IpuBoasSTCS TEKCTHI COOOIIIE-
HUW B XOJI€ BBIIIOJHEHUS IPOTPAMMBI, OITUCAHUE UX COAECPHKAHUS U CO-
OTBETCTBYIOIIME JEHCTBHS MOJIb30BaTeNsl (ACHCTBUS B ciydae cOOs
IpOrpaMMbl, HOBTOPHBIM 3aMMyCK U T.IL.).

B npuioxkeHun K pyKOBOJICTBY MOJIb30BATEIISI MOTYT OBITh MPUBE-
JICHBI JIOTIOJIHUTENIbHBIE MaTepHUaibl (KOHTPOJIbHBIE TPUMEPHI, WILITIO-
CTpauuu, TadIullbl, rpaduKy U T.11.).

B 3aBHCHMMOCTH OT 0COOCHHOCTEN JTOKYMEHTa JAOMYCKaeTCsl 00b-
€IUHSTH OTJEIIbHBIE PA3AEibl U BBOJIUTH HOBBIE.

4.7. 3akJII09YeHue

B 3akmoyeHun (popMySMpyrOTCSI OCHOBHBIE PE3yJbTaThl, MOJY-
YEHHBIC CTYJICHTOM, JAaeTCsi OO0INas OlLIEHKAa BBIMOJHEHHON pPaOOTHI.
OO6ocHOBBIBaeTCA MpaKTHYECKasi IICHHOCTh MOJYYEHHBIX PE3yJIbTaTOB.
VYKa3bIBalOTCSl BO3MOXKHBIE 00JIaCTH NPUMEHEHUS TOJYYECHHBIX pe-
3yJIbTATOB U BO3MOYKHBIE HAIIPABJICHUS BHIMIOJIHEHHBIX UCCIIEOBAHUMN.

4.8. CIMCOK MCIIOJIb30BAHHBIX MCTOUYHNKOB

Cnucok UCTOYHUKOB MH(OPMAIIUU JOJKEH BKIIOYATh U3YUYEHHYIO
u ucnolib3oBaHHyto B KII nurepatypy (KHHIH, >KypHaJIbl, CIIPaBOY-
HUKH, HAYYHO-UCCJIE0BATEIbCKUE OTUETHI U T.I1.). B cnucke noixkHa
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OBITh YKa3aHa HOpMAaTHBHAs JINTEpaTypa, yueOHbIC U Hay4YHbIE W3/a-
HUS, B TOM YHCJIE€ — UCTOYHHUKU U3 DJIEKTPOHHO-OMOIMOTECYHON CHU-
cteMbl. OOI1lee KOJWYECTBO HCTOYHUKOB HH(POpPMAIIMU B CIIUCKE
JOJDKHO cojepkaTh He MeHee 10 HaMMeHOBaHM, CCBUIKH Ha KOTOPHIE
UMEIOTCSl B TEKCTE€ PACUYECTHO-TOSACHUTEIbHOW 3amucku. CBeneHus 00
MCTOYHMKAX, BKJIIOYEHHBIX B CrUcOK, oopmisitorcss mo 'OCT 7.1-
2003 «bubnuorpaduueckas 3anuch. bubiauorpaduueckoe omucaHue.
OO6uue TpeOoBaHMS U MPaBUiia COCTABICHUS.

4.9. llpuiio:xkennst

B npuyioxkeHusi K NOSICHUTEIbHOM 3alIUCKEe BLIHOCATCH

" TEKCThI MPOrPaMM;

= TaOauIel ¥ rpaduKu OOJIBIIOTO 00BEMa, KOTOpbIE 0e3 yiepoa
JUTS TIOHUMaHUS TEKCTa PacYETHO-TIOSICHUTEIBLHON 3alMCKH MOTYT
OBITH BHIHECEHBI 3a €€ MPE/IETIbI;

" METOJIWYECKHE MaTepHaIbl.

Ha Bce Marepuanbl, OMEIIEHHbIC B TTPUIIOKEHUS, TOJDKHBI OBITH
JaHbl CCHIIKH M HEOOXOAMMBIC MOSCHEHUSI B OCHOBHOM TekcTe PII3.
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5. TPABUJIA O®OPMJIEHUA
PACYETHO-IIOSICHUTEJBHOM 3AIIUCKH

5.1. O0mmue TpedoBaHMS

PacueTHO-nIosICHUTEIbHAS 3allMCKa JOJDKHA ObITh BBIMOJIHEHA Tie-
YaTHBIM CIIOCOOOM C MCIIOJIb30BAHHEM KOMIIBIOTEPA U MPUHTEPA HA O/I-
HOM cTOpoHe JmcTa Oenon Oymaru gopmara A4 (210x297 Mm) depes
noyitopa uaTepBana. OcuoBHoi mpudt — Times New Roman. Ilser
mpudTa A0TKEH OBITh YUEPHBIM, pazMep mpudTa — 14 myHKTOB.

Tekct PII3 crnenyer medaraTh, cOONIOMAs CICAYIOIIUE Pa3MEPHI
IOJICH:

= geBoe — 30 mm,

" qmpaBoe — 15 mm,

=  BepxHee — 20 MM,

= HmwkHee — 20 MM,

ITepBast cTpoka Kaxjaoro ab3aiia TeKCTa JI0IKHA UMETh OTCTYH OT
JIeBOTO MoJIsA 12,5 mMm.

CrpaHuibl pacyeTHO-TIOSICHUTENBHON 3aUCKU CJIEAYET HyMEpO-
BaTh apaOCKuUMU 1udpamu, co0I10/1ast CKBO3ZHYIO HyMEPAIIUIO 110 BCEMY
TEKCTYy padOThl, BKJIOUas npuioxkeHus. Homep crpanuisl mpocTtaBiis-
€TCsl B LICHTPE HUXKHEW YacTu cTpaHullbl 0e3 Touku. Hymepanus crpa-
HUIl HAUMHAETCS C TUTYJIBHOTO JIUCTA, HO HOMEpPa CTPaHMUI] HA TUTY Jib-
HOM JIUCTE, 3aJJaHUH U aHHOTALIMU HE CTaBATCs. B ornasiieHne padoThl
TUTYJIbHBIN JIUCT, 3aJlaHUE, AHHOTAIUSI U COOCTBEHHO OTJIABJICHUE HE
BbIHOCATCS. WimocTpariuu, TabJIMITbI, pacoNOKEHHBIE Ha OTICIbHBIX
JUCTax, BKIIOYAIOTCS B OOIIYI0 HyMEpaIio CTPAHUII.

3arojloBKM OCHOBHBIX pa3JIeJIOB pACIOJIAralOTCsI B CEpPEIIMHE
CTpOKH 0e3 a03alHOro OTCTyMa U 0€3 TOUKHU B KOHIIE M MUIIYTCS MPO-
NUCHBIMU OYKBaMU. 3arojI0BKU MOAPA3/IECIOB U MyHKTOB NEYATAIOTCS C
pOINUCcHON OyKBBI O€3 Touku B KOHIlE. [lociie Homepa pa3zaena (1o/-
pasjena) mepes] 3arojJoBKOM TO4Yka HE cTaBUTCS. Ecim 3aroioBok
BKJIIOYAET HECKOJIbKO MPEIOKEHUMN, UX pa3lenaioT ToukaMmu. [lepe-
HOCHI B 3aroJI0OBKax He JIOMyCKarTcsa. Bce 3aronoBku nevaTaroTcs mo-
JTY>KUPHBIM HIPUDTOM.

Pa3nenbl HAUMHAIOTCSI C HOBOUM CTpaHUIIbL, TOAPA3/IEbI pa3Melia-
I0TCSl BCJIE JAPYT 3a JAPYrom, OTACISSACh OAUH OT APYroro JAOMOJIHU-
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TEJIbHBIM MHTEPBAJIOM; 3ar0JIOBOK OT OCHOBHOTO TEKCTa HE OTJEJIS-
€TCs1, €CJIM 3ar0JI0BOK MOMA aeT B KOHEIl CTPAHUIIbI, @ TEKCT Ha Ha4aJio
CIEAYIOLIEH — CIEAYET 3aroJIOBOK MEPEHECTH Ha CIEAYIOLIYIO0 CTpa-
HUILY.

He nymepyrorcs pasnaensl: AHHOTanus, Beeaenne, 3akitoueHue,
Cnucok uCTOYHUKOB, CIIUCOK COKpPAICHUH.

Cnoucku nepBoro nopsiaka (uudpa ¢ toukoit: 1.) odbopmisrorcs
CIEAYIOIIMM 00pa3oM: B Hauaje CTPOKU — MPOMUCHAs OyKBa, B KOHIIE
— Touka. Bee octanpHbie cincku (mudpa co ckoOKoi, OyKBa cO CKOO-
KO, MapKep U T.J.) SIBISIOTCSA CIIMCKaMU BTOPOTO TMOpsiaKka U 0hopM-
JISIFOTCS €IMHOOOPAa3HO: B Havaje CTPOKHU — CTpOYHas OyKBa, B KOHIIE —
TOYKa C 3alsiTOM, B KOHIIE BCErO CIMCKA — TOUKa. BOKeHHbIE CIUCKH
BHYTPU CIKHCKOB BTOPOTO TOPsAKAa Takxke O(QOPMIISIOTCS €IMHO00-
pa3Ho: B Ha4aJIe CTPOKHU — CTPOUHasi OyKBa, B KOHIIE — 3aIlsITasi, B KOHIIC
BJIOKEHHOT'O CIIMCKA — TOYKA C 3alsTOM.

BcTaBku U BBIICIICHUS:

*  BBIJCIATH MOJY>KUPHBIM MIPUPTOM MOKHO TOIBKO 3ar0JIOBKH
pa3ziesoB, NOAPA3AEIOB, 3ar0JIOBKU CTPYKTYPHBIX 3JIEMEHTOB;

*  KYPCHBOM BBIICJISIIOTCSI TEPMHUHBI U OOBEKTHI KaK B KUPHUILIU-
YECKOM HaIlMCaHWU, TaK U Ha JJATUHUIIE;

*  IIpHU BCTAaBKE PUCYHKa (CXEMBbI, TpaduKa) MOJMNKUCH K HEMY pac-
moJiaraeTcsi CHU3y I0 IIEHTpy 0e3 a03alHOoro OTCTya;

* TIpU BCTAaBKE TaOJHUIIBI €€ HA3BAHUE PACIIOJAraeTcsl CBEpXY
cieBa 0e3 ad3aIHOTrO OTCTYIIA;

*  TOAINHKCH K PUCYHKY U TaOJuIle 0OPOpMIISIETCS OJMHAKOBO: K-
meM ciioBo Tabmuiia (PucyHOK), mpucBanBaeM 3TOMY OOBEKTY MOPSII-
KOBBIM HOMEp (apabckumu uu@pamu), CTaBUM TUPE U Jajee MUIIEM
Ha3BaHME TAOJIUIIBI WM pUCYyHKa. Touka B KOHIIE HE CTaBUTCS (HAIpHU-
mep: Tabmuna 1 — CpaBHUTENIbHAS XapaKTEPUCTUKA KOHKYPUPYIOIIHUX
11O);

*  Ha BCe TaOJUIIBl U PUCYHKH B TEKCTE JOJDKHBI OBITH CCHUIKHU.
DTO MOXKET ObITh, KaK BIMCAaHHAsI B OOIIWM TEKCT CChIJIKA (HaIpUMep:
KaK MOKa3aHo B Tabiuile 2...), TaK U BCTaBJICHHAs! B KPYIJIbIX CKOOKax
(manmpumep: (Tabnuma 2));

*  CCBUIKM Ha PUCYHKH, TaOuuipl win naparpadsl KIT qomkHb
OBITH KITMKAOCIBHEI;

* Kak Ta0JuIbl, TAK U PUCYHKH JOJDKHBI B TEKCTE pacroa-
raThCsl MOCJI€ TOro ab3aia, B KOTOPOM OHU YIIOMHUHAIOTCS BIIEPBHIE;
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*  TPUIOXKEHUS HYMEPYIOTCS KUPWUIMYECKUMHU OyKBaMu
(manmpumep, [Ipunoxenue A);

*  PUCYHKHU M TaOJHIBI B MPUIIOKEHUSIX HYMEPYIOTCS OYKBOU U
nudpoii (Hanpumep, Pucynok A 1 — Jlormdeckass OGiok-cxema Ipo-
rpamMMbl);

*  Ha NPUIOXKEHUS U PUCYHKH WUITU TaOJIUIIBI B HUX JOJKHBI OBIThH
CCBUIKA B OCHOBHOM TEKCTE.

Ogopmnenue madbauy

Tabmauia —
(HOMep) (HaMeHOBaHUE TaOJIHIIbI)
3arosoBku rpad 3arosioBku rpad
I'onoBka ITonzaro- Ilonzaro- ITonzaro- ITonzaro-
JIOBKHU rpad | JoBKU rpad | JOBKU rpad | JOBKU rpad
bokoBuk
(rpaga
VIS
3aroJIOBKOB)

® JIONYCKAaeTCs BHYTPU TaOIMIbl TEKCT MHUcCaTh 12 Keriem
mpudra;

®  JIONYCKAaeTCs BHYTPU TaOJNMIIBI ClleNaTh €IMHUYHBIA HMHTEp-
BaJl;

e jlomycKaeTcsi B Tabnule cAenarb IJs TEKCTa BBIKIIOUKY
BJIEBO;

e Ta0iuIly ¢ OOJIBIIMM KOJTHMYECTBOM CTPOK JOMYCKAETCs Mepe-
HOCHUTh Ha ApYryto cTpanuily. [Ipu nepeHoce yactu TaOnUIlbl HA JIpY-
T'yI0 CTpaHully cjioBo «Tabmuua», ee HOMEp W Ha3BaHUE YKa3bIBAIOT
OJIMH pa3 HaJl epBOM YaCThIO TaOIUIIbI, HAJ IPYTUMH YaCTSIMU TUITYT
cinoBo «IIpomomkeHue» M yKa3bIBalOT HOMEpP TaOIMIbI, HalpUMEp:
«IIpomomxkenue Tadauusb 1».

KadecTBo HameyaTaHHOTO TEKCTa U OPOPMIICHUS UILTIOCTpaIUi U
Ta0JINI], paclevyaToK JAOKHO YIOBIETBOPATh TPEOOBAHUIO UX YETKOTO
BOCITPOU3BE/ICHMUS.

[Tpu odopmiiennun PII3 HeoOxomumo coOII0OaTh PaBHOMEPHYIO
IUIOTHOCTh, KOHTPACTHOCTh M YETKOCTh M300pakeHUsl MO BCEMY TEK-
CTy.
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Odghopmnernue rucmunea Kooa

JIuctunr 1 — Kox tabmmier GroupUsers
CREATE TABLE "GroupUsers" (
"id" INTEGER NOT NULL UNIQUE,
“"groupId” INTEGER NOT NULL,
"userId" INTEGER NOT NULL,
"access" TEXT NOT NULL,
"userJoinedDate" TEXT NOT NULL DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY("userId") REFERENCES "Users"("id"),
FOREIGN KEY("groupId") REFERENCES "Groups"("id"),
PRIMARY KEY("id" AUTOINCREMENT)
);
®  [IpW BCTaBKE JIMCTHUHIAa HA3BAaHUE PACIIONAraeTcsi CBEPXY ClieBa
0e3 a03aIlHOro OTCTYTA;
e 1pu opopMIICHHH JIUCTHHTA KOJIa JOMYCKAeTCsl MCIO0JIh30Ba-

HHC TOJIBKO CBCTJIOTO (I)OHa.

5.2. IlocTpoeHue MOSICHUTEIbHOM 3aANIUCKHU

OcHoBnyto yacth PII3 cienyer nenuTh Ha pasjaesnbl, TOAPa3IEIbl
U yHKTHI. [Ipu genenuu Texkcra Ha MyHKThl HE0OOXO0IMMO, YTOOBI KaxK-
JIBIN IyHKT COJIeprKall 3aKOHUYCHHYI0 HH(POPMAIIHIO.

Paznensr PII3 nomkHBI MMETh MOPSAKOBBIE HOMEpPA B IpPEIEIax
BCEro JIOKyMEHTa, 0003HauYeHHbIE apaOCKkumu Iudpamu 0€3 TOUKHU.
[Tonpasnensl AOJKHBI UMETh HyMEpalMio B Tpejeax KaKJIoro pas-
nena. Homep noapasnena cOCTOUT U3 HOMEPOB pa3jielia U Mojipasena,
pa3/ieieHHbIX TOUKOM. Pa3ensl, Kak v HoApa3eiabl, MOI'YT COCTOSITh U3
OJIHOTO WJIM HECKOJIbKUX MyHKTOB.

Ecnu paznen P1I3 He umeeTr nmoapas3aenos, To Hymepanus IyHKTOB B
HEM JIOJKHA OBITh B IMIpe/iesiax KaKJI0ro pasjienia, U HOMep MyHKTa J10J1-
’KEH COCTOSTh U3 HOMEPOB pazjielia M MyHKTa, pa3/IeJICHHBIX TOUKOM.

Ilpumep

1 IlocTaHoBKA 3a/1a4H

1.1
1.2 } Hymepayus nynkmoe nepgeoco pasoena 00Kymenma
1.3
2 MeTtoa pemieHus
2.1
2.2 } Hymepayus nynkmos emopozo pazdena 0oxymenma

2.3
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Ecnu nmokyMeHT uMeeT mojipa3ienibl, TO HyMepalus ITyHKTOB
J0JKHA OBITh B Mpejiesiax moapas/iena 1 HoMep MyHKTa JTOKEH COCTO-
ATh U3 HOMEPOB pasjena, Mmojpasjieia U MyHKTa, Pa3JAcieHHbIX TOY-
KaMmHu.

Ipumep
3 IIporpammHoe obecrieyeHue
3.1 CTpyKTypa nNporpaMMHOro KOMILIEKCA

3.1.1
3.1.2 Hymepayus nynkmoe nepsozo noopaszoena mpemuve2o
3.1.3 paszoena 00KyMeHma

3.2 Onucanue mMporpaMmMbl
3.2.1
3.2.2 Hymepayus nynkmos nepsozo noopazoena mpemvbe2o
3.2.3 paszoena 00KyMeHma

Ecnu pazaen coctouT u3 0AHOTO MoIpa3aesa, To Moapas3 e He Hy-
Mepyercs. Eciin moapasaen COCTOMT U3 OJTHOTO MYHKTA, TO IMMYHKT HE
HyMmepyercsi. Hanmune ogHOrOo nojapaszaena B pa3feie SKBUBAJICHTHO
ux (aKTHYECKOMY OTCYTCTBHIO.

Ecnu tekcT pasnena noapasnensiercss TOJAbKO HA MyHKTHI, TO OHU
HYMEPYIOTCS TOPSAAKOBBIMU HOMEPAMU B TIPEJIEIax BCEro pas3jena.

Paznensl u monapaznensl JOMKHBI HWMETh 3arojoBku. (CroBa
«TIIaBa», «pa3liei», «MOIpa3aein», «IIyHKT» HE MUIIYTCA. 3arojJ0BKU
JIOJIKHBI YETKO M KPaTKO OTpakaTh COJIEp>KaHUE pa3jienna. B koHIe 3a-
roJIOBKAa TOYKA HE CTaBUTCA. JlomycKaeTcss MpUMEHEHHUE MOTYKUPHOTO
mpudTa. 3aroJOBKH pa3/eyoB, MOAPa3IesioB, MyHKTOB MPUBOJIAT I0-
cJIe UX HOMEpOB uepe3 npooden. [TyHKT MoKeT He UMETh 3aroJIoBKa.

3aroJIOBKM CTPYKTYPHBIX Pa3AeioB PacuyE€THO-TIOSICHUTEIILHOM 3a-
nucku «BBEJIEHUE», «3AKJIFOYEHUE», «KAHHOTALINA», «CO-
JNEPXKAHUE», «CIIMCOK MHCIIOJIb3OBAHHBIX HWMCTOYHU-
KOB», «CITMCOK TEPMMWHOBY, «IIPUJIOXEHUA» «CITMCOK
OBO3HAYEHHWI» He HyMepyIOTCSL.

3aroJ0BKH Pa3JICNIOB, a TAKXKE 3ar0JIOBKA CTPYKTYPHBIX Pa3/IeiIOB
CIeAyeT pacroJjiarath Mo IeHTpy 0€3 TOUKH B KOHIIE U TedaraTh Mpo-
NUCHBIMU OyKBaMH, HE IojuepkuBas. JlomycKaeTcs IMOJyKUPHBII
mpudT. IlepeHockl CI0B B 3arojoBKax HE JIOMYCKAaIOTCH.

Kaxnapiii pasgesnn pacyeTHO-TOSICHUTENIBHOW 3allUCKU  CIIEAYET
HAYMHATH C HOBOW CTPAHUIIBI.
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5.3. Ilpumevyanust

[IpuMeuaHusi TpUBOAAT B JOKYMEHTAX, €CIIM HEOOXOAUMBI MOsIC-
HEHUS UJIU CIIPABOYHBIC JaHHBIC K COACPKAHUIO TEKCTa, TAOIUIl WU
rpaduueckoro marepuana. [I[pumedanusi He JOJDKHBI COJIEpKATh Tpe-
OoBaHUM.

CnoBo «IIpumeuanue» cieayer neyararb ¢ NPOMUCHON OYKBBI C
a03a1ia u He MOYEPKUBATD.

[Ipumedanus cineayer noMemaTh HEMOCPEACTBEHHO MOCIE TEKCTO-
BOT0, rpa)ueCcKOro MaTeprasia uin B Ta0JIUIIE, K KOTOPHIM OTHOCSTCS
3TU nipuMmevanusi. Ecinu npumeuanune ogHo, To ocie ciaoa «IIpumeua-
HUE» CTABUTCA TUPE M NMPUMEYAHHE MEYATACTCS C MPOMUCHON OYKBHI.
OZIHO MpUMEYaHuEe HE HYMEPYIOT.

Ipumep

IIpumeuanue —

Heckonpko mpumedaHuii HyMEpyIOTCS IO TOPSIKY apaObCKUMU
udpamu.

Ilpumep

ITpumeyanus:

1

2

3

5.4. YpaBHeHus u popmyJibl

VYpaBHeHUs U POPMYIIBI CIIETYyET BBIACIATH U3 TEKCTA B OT/ICIbHYIO
CTpOKy. Bhilie u Hibke Kaxaou (GOpMysbl UM ypaBHEHUS JOJKHO
OBITh OCTABJICHO HE MEHEE 0THOM CBOOOIHOM cTpoku. Eciin ypaBHeHHE
HE YMEIIaeTCs B OJHY CTPOKY, TO OHO JIOJIKHO OBITh TIEPEHECEHO MOCIIe
3HaKa paBEHCTBA (=) WJIM MOCJI€ 3HAKOB IUIIOC (1), MUHYC (-), YMHOXe-
Husa (*), genenus (/), Wik Ipyrux MaTeMaTUYECKHUX 3HAKOB, MIPUYEM
3HAK B Ha4aJje CICAYIONIeH CTPOKH MTOBTOPSIOT.

[TosicHeHre 3HAYE€HUN CHUMBOJOB W YHCIOBBIX KO3(()UIMEHTOB
CleAyeT MPHUBOAUTH HEMOCPEACTBEHHO 10 POpMYJION B TOM ke Mmociie-
JOBaTEIBLHOCTH, B KOTOPOU OHU JaHbI B (hopMy!IIe.

DopMyJibl B TEKCTE MOSICHUTENIBHOM 3aMKUCKU CIEyET HyMEpPOBAaTh
apabckumu MudpaMu B KPYTJIbIX CKOOKaX MOPSIKOBON HyMeparuen B
npeaenax pasieia B KpaiHeM NpaBoOM IMOJ0KEHUH Ha CTPOKE.
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Ilpumep

Ag, _1 a(Aui)+a(Aui) 1)
2(  OX; OX;

dopMyIibl, TOMENIaeMblie B IPUIIOKEHHMS, TOJDKHBI HYMEPOBAThCS
OTIIENIbHOM HyMepaluend apaOckumu nudpamu B mpeaenax Kaxaoro
IPUJIOKEHHUST ¢ J0OaBJICHHEM Iepesl Kaxaon nudpor 0003HAYECHHS
npuioxeHus, Hanpumep, hopmyna (I11.1).

CchUIKH B TEKCTE Ha MOPSAKOBBIE HOMEPa (POpMyIT JalOT B CKOO-
Kax.

[Tpumep: «YpaBHenue 1 ompenesisier ycJiOBHEe COBMECTHOCTH
nepopManmnin»

5.5. Cniucok 0003HAYEHUI M COKPAILleHUIT

Crnucok yclIOBHBIX 0003HaUY€HUN, CAMBOJIOB, €AMHUL] PU3NYECKUX
BEJIMYHUH U TEPMUHOB odopmiisieTcss cTtonorom. CrneBa B anpaBUTHOM
NOpSAJIKE MPUBOJAT COKpAIIEHUS, YCIOBHbIE 0003HAUECHHMSI, CUMBOJIBI,
eIMHULIBI (PU3NYECKUX BEJIMYMH U TEPMUHBI, CIIPaBa — UX JIETAJIbHYIO
pacunpoBKy.

5.6. CIHCOK MCIOJb30BAHHBIX HCTOYHHKOB

B cniicok ucnonb30BaHHBIX UCTOYHUKOB BKJTFOUAIOTCS BCE MMy OIH-
Kaluu (KHUTHU, KYpHAJIbI, COPABOYHUKHU, HAYUYHO-UCCIIEA0BATEIbCKUE
OTYETHI U T.II.), HA KOTOPbIE€ UMEIOTCSI CCHUIKM B TEKCTE Pacu€THO-TIO-
SACHUTENIbHOU 3amucku. CBejeHns 00 MCTOYHUKAX CleAyeT pacroJia-
raTh B aJiaBUTHOM TOPSAKE (M0 PaMUIIUSIM aBTOPOB JIJII KHUT U KYyP-
HaJbHBIX CTaTel, TMOO0 MO Ha3BaHUSIM — JJiI COOPHUKOB U OTYETOB),
HyMepoBaTh apabCKUMHU LU paMu U NeyaTaTh ¢ a03aIlHOTO OTCTYIIA.

[Ipu ccbulke Ha JMUTEpPATypHBIM MCTOYHUK MOCJE YIIOMHHAHUS O
HEM B TEKCTE PACUETHO-TIOSICHUTEIHHOM 3aITMCKHU MPOCTABJISIOT B KBA/I-
paTHBIX CKOOKax HOMEp, MOJl KOTOPHIM OH 3HAYMUTCS B CITUCKE JIUTEpa-
Typbl. B HE00X0UMBIX CiTyuasix (0OBIYHO MPU UCHOJIB30BAHUU HUDPO-
BBIX JIAHHBIX, TAOJIUIIBI UJTM [IUTATHI) YKA3bIBAIOTCS TAKKE CTPAHUIIbI, HA
KOTOPBIX MOMENIAETCS UCIIOIb3yeMbIN HCTOUHHMK. Hampumep, [9, c. 4].
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Cchutathbesi claeayeT Ha JOKYMEHT B I[EJIOM WJIM €ro pa3fieibl U
npunoxkeHus. CChUIKM Ha MOJpa3feibl, MYHKThI, TaOJUIIbl U WJLTIO-
CTpalyy HE JTOIYCKAIOTCH.

CenieHUs 0 IUTEPATYPHBIX UCTOYHUKAX, BKIIOUEHHBIX B CIIHUCOK,
caeayetr ohopmuth mo 'OCT P 7.0.100-2018 «bubnuorpadudeckas
3anuck. bubnuorpaduueckoe onucanue. OOume TpeOOBAHUS U Tpa-
BUJIa cocTaByieHUs». CChUIKM HA UCTOYHUKHU odopmitsitoTcst o ['OCT
P 7.0.5-2008 «bubnuorpadudeckas ccpuika. OOmue TpeOoBaHUS U
paBUJIa COCTABIICHUSD.
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6. OPTAHU3ALIUA PABOTDI 11O BBIITOJTHEHUTO
KYPCOBOI'O ITPOEKTA

B cooTBeTCTBUM C yTBEPKAECHHOW TEMOW CTYAECHTY BBIIACTCA 3a-
JTAHWE Ha KypCOBOW MPOEKT, C YKA3aHUEM CpPOKa BBINIOTHECHUA. DPopma
3a/laHMsl yCTaHaBIUBaeTCs Kadeapoi.

[Tpucrynas x paboTe HaJ KypCOBBIM MPOEKTOM, CTYJICHT JTOJKEH
CHUCTEMATU3UPOBATH BCE MMEIOIIMECS B €ro PaCIOpPSKEHUU MaTEpH-
aJbl, yTOYHUTHh 00BEM U COJICpKaHKUE PAOOTHI.

Brimonnenue crynentom 3tanoB KII B ycTaHOBIIEHHBIE CPOKH SIB-
JsieTcsl 00s13aTeIbHBIM TpeOoBaHUEM. B yCTaHOBJICHHBIE CPOKH CTY-
JEHT OTUYUTHIBAECTCA MEPE] MPETOAABATEIIEM.

B nporecce BeimonneHus KII ctyaeHT 00s3aH MpOsSIBUTH MOJIHYIO
CaMOCTOSITEJIbHOCTh B PEIICHUH BCEX BOIPOCOB, CBA3AHHBIX C BBIMOJI-
HeHueM npoekTta. [IpenomaBarens WU KOHCYJNbTAHTHl HE MOAMEHSIOT
CTyJICHTa B MIOMCKAaX PEUICHUS MOCTABIICHHBIX MEpEl HUM 3a]1a4, KOTO-
pbI€ JIOJIKHBI OBITh PEIICHH HA COBPEMEHHOM HAy4YHO-TEXHUYECKOM
ypoBHe. [ToHYI0 OTBETCTBEHHOCTD 32 MIPUHSITHIE PEIICHUS U MTPABUIIb-
HOCTbh MOJIYUYEHHBIX pe3ysbTaToB HeceT aBTop KII.

IIpenonasarens:

®  OKAa3bIBAET CTYJCHTY OMOIIb B pa3pabOTKEe TEXHUYECKOTO 3a-
TAHUS;

® PEKOMEHJYET CTYJICHTY HEOOXOJMMYI0 OCHOBHYIO JIUTEpa-
TypY, CIIPAaBOYHbIC MaTepUaIIbl, TPOTPAMMHBIE TPOAYKTHI U JIPYTHUE UC-
TouHuKH 110 TeMe KII;

®  OKa3bIBACT COACHCTBUE B BLIOOPE METOAUKHU U METOAOB UCCIIC-
JIOBAHUS;

®  OCYIIECTBIISIET KOHTPOJb COOTBETCTBUSA COACPXKAHUA U
odbopmienus KII tpedboBaHusIM HACTOSAIINX YKa3aHUM;

®  OCYIIECTBIISIET MTOCTOSIHHBIM KOHTPOJIb 33 XOJA0M BBINIOJIHEHHS
pabOThI B COOTBETCTBUU C IVIAHOM M TpaUKOM €€ BBIIOJHCHUS;

Crynent 00s3aH BeinoJdHUTH KII B Cpok, yKa3zaHHbBIN B 33JJaHUU HA
pa3paboTky. Paborta, npeacTaBiieHHas MO3)KE€ YCTAHOBJIEHHOTO CPOKa
0€3 YBaXXHUTEJNbHBIX MPUYMH, MOATBEPKACHHBIX HOKYMEHTAJIbHO, HE
paccMaTpuBaeTCHl.

25



[TosicHuTenbHAS 3aMKUCKa U IPYTUE TEKCTOBBIE MaTepUalibl (UCCe-
JI0OBATEJIbCKAsl 4aCTh, METOJIMUECKUE YKA3aHUsI, IPUJIOKECHUS) B IIeUaT-
HOM BHUJIE U BMECTE C MAaTEPUAIIAMHU MPOEKTA HA AJICKTPOHHBIX HOCUTE-
JIAX MPEICTABIISIFOTCA Ha MOJIUCH MPENOAABATENIO.
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SAKVIIOYEHUE

B pesynbTaTe paboThl HaJl KYpCOBBIM MPOEKTOM, UCTOJIb3YS JIaH-
HbIE METOIMYECKUE YKA3aHHUSI, BBl CMOYKETE TPAMOTHO COCTABUTH U BbI-
MOJTHUTh TEXHUYECKOE 3aJjaHue, MpaBuiabHO ohopmuts PII3.

bnaronapsi HaBbiKaMm, MPUOOPETEHHBIM B MPOIIECCE BHITIOTHECHUS
KypCOBOTO MPOEKTa, BBl CMOKETE M30€KaTh TUIIOBBIX OIIMOOK COJEp-
KATEIHHOTO U 0OPMUTEIHCKOTO XapaKTepa U MCIOJIb30BaTh OMBIT B
0 OpMIICHUH MOCICAYIOMMNX TPY/IOB.

bonpie u3ydaiite HOBOM mHMOpMaLMK, YUTAWTE MyOJUKAIIUU U
KHHTHY 110 TEMATHUKE CBOEH pabOThI HA TPOPUIBHBIX pECypcax.

JKemnaem BaM yCHeniHoO 3alIUTUTh KYPCOBOM MPOEKT U C BJOXHOBE-
HUEM TMOJOUTH K CBOEH OyayIel BHITYCKHOM padoTe.
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INPNJIOKEHUSA
Ilpunoswcenue A

IIpuMep TUTYJIBHOIO JIMCTA

MUHUCTEPCTBO HAYKU ¥ BBICLIET'O OBPA3OBAHUS POCCHIA-
CKOI ®EJIEPALINN

OENEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICIIIEI'O

OBPA30OBAHUA

«MOCKOBCKHH ITOJIMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKUI ITOJIUTEX)

«HA3BAHME TEMBbD»

Kypcosoit mpoekt o aucunmmze « MHKeHepHOe NpOEKTUPOBAHUE)
no Hanpasnenuto 09.03.01 Mudopmatrka u BEIYUCTUTETbHAS TEXHUKA
OO6pazoBaTenbHas mporpamMma (poQuIb)

«nTerpanus u nporpammupoBanue B CAIIP

CryeHr: / ,
/
HOONUCH DUO, epynna
[TpemonaBatens: / /
NnOONUCh @UO, yu. 36anue u cmenets

Mocksa, 2022
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Ilpunoswcenue b

IIpumep opopmiieHus 3a1aHUA HA KYPCOBOH MPOEKT

MHUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUSA
POCCUICKOH ®EJEPAIINN
denepanibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHUE
BBICIIIET0 00Opa30BaHUs
«MOCKOBCKHWH IMOJIUTEXHUYECKU YHUBEPCUTET»
3AJIAHUE HA KYPCOBOU ITPOEKT
no Hanpasienuto 09.03.01 Mudopmarrka u BeIYUCTUTEIbHAS TEXHUKA
Oo6pazoBatenbHas nporpamma (poduisb) «MuTerpanus u nporpammupoBanue B CAIIP»

TEMA KYPCOBOI'O ITPOEKTA
NPAKTUYECKHAM PE3YJBTAT

Haznauenue

OcHoBHBIE PYHKITUN

Hcnonb3yeMble TEXHOJOTMM W ILIaT-
(dopMbl
BBINIOJIHEHUE PABOTDI

Pemaemrlie 3anaun

CocTaB TEXHUYECKON JOKYMEHTALIMKU

CocraB rpaduyeckoit yacTu
IIJIAH PABOTbBI HAJI TIPOEKTOM

HEJIEJIN
3AATHN 1/1(1(1|1,/1/1]1]1
0/1{2/3/4|5|/6|7]|38
3amaqa 1
3agaya 2
3agaya 3
3amada 4
ITPEITIOJIABATEJIb:
« » 2022, / , /
noonucs @UO, yu. 36aHue u cmenets
CTYJIEHT:
«  » 2022, / , /
noonuch @UO, epynna
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Ilpunoscenue B

TunosBbie pOpMYJIUPOBKH TEM KYPCOBBIX IPOCKTOB
C KpaTKMM ONMCAaHUEM

TEMA KII

KPATKOE OIIMCAHUE

ITocTpoenue TBEpAOTENBHBIX MO-
JieNe MPSIMOOOYHBIX U ABOJTh-
BEHTHBIX IIJTULEBBIX COCAUHEHUIN

¢ ucriojibzoBanueM API
SolidWorks

[Tporpammustit moayie CAITP Solid-
Works miist moctpoeHus psIMOOOYHBIX U
9BOJIbBEHTHBIX IUIUIICBBIX COCTUHCHUN.
PazpaboTka ¢ uCroap30BaHUEM SI3bIKA
nporpammupoBanus C++ u APl Solid-
Works.

MatemaTtnueckoe mporpaMMHOE
obecrieueHrne KOMITbIOTEPHOTO
aHaJIM3a HecyIeld ClioCOOHOCTH
TOHKOCTEHHBIX 00O0JIOUHBIX KOH-
CTPYKIUH TPU JTOKAITLHBIX
Harpy3kax

Pa3paboTka nporpamMmmHoro odecreueHus
10 aHAJIM3Y HECYyIIe ClOCOOHOCTH TOH-
KOCTEHHBIX 000JIOUHBIX KOHCTPYKIIUN
IIPH JIOKAIBHBIX Harpy3kax. Mcnonp3y-

eTcs s3bIK IporpaMmupoBanust C++ u
ouommorekn MFC, ZedGraph.

Pa3paboTka HHTEpaKTUBHOW WH-
ctpykimn «KoxxyxotpyOuarsiii
TEMJI000MEHHBIN anmapar

WNuTepakTUBHAS HHCTPYKIIHS 7S U3yUe-
HUS KOHCTPYKITUH, THITOBBIX CIICHAPUCB
00CITyXKMBaHUS, KCILTyaTalluy U pe-
MOHTa KOXXYXOTPYyO4aThIX TEIIOOOMEH-
HBIX anmnapaToB. PazpaboTana ¢ ucnoJib-
30BaHKEM UTPpoBoi miatdopmer Unigine,
S3bIK porpammupoBanust C++.

[TapameTpruueckoe mocTpoeHue
coma JlaBsanga B Salome s ana-
J3a TEYEeHUS ra3a ¢ UCMOJb30Ba-
HHUEM UHCTPYMEHTAPUS BBIYUCIIH-
TEIbHOU TUAPOJIUHAMUKH

OpenFOAM

Co3nanue METoAM4ecKoro ooecrnedeHus
o ocHoBaM pacdeToB B CFD cuctemsr
uHxenepHoro ananuza OpenFOAM, no-
ctpoenuto reometpun npoduis B CAD
Salome ¢ ucnonb3zoBanueM rpaduue-
cKoro uHrepdeiica u ¢ TOMOUIBIO MPO-
rpaMMHUpOBaHus Ha si3bike Python. Hc-
noJjib3oBanue ParaView st Bu3yanusa-
ITUU PE3YyJIbTATOB pacyeTa.

Pa3zpaboTka BeO mpuiioKeHus
«KOHCTPYKTOp MHTEPAKTHBHBIX
MHCTPYKLUIN»

Pa3paboTka KIMEHTCKOM U CepBEPHOIT Ua-
CTHU BEO-TIPUIIOKEHHMSI JITIs1 CO3/[aHUS UH-
TEPAKTUBHBIX UHCTPYKUUN u3nenuit. Mc-
MOJIB3YETCS SI3bIK MPOrpaMMUPOBaHHUS Ja-
vaScript u oubnmnoreka Three JS.
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