MunucrepcerBo oopasosanusi Upkyrckoii 001acTH
["ocynapcTBeHHOE 010 KETHOE MPOPEeCCHOHAIBHOE 00pa30BaATENBLHOE YUPEKICHUE
Hpkyrckoit obnactu
«IpKyTCKHAM aBUALIMOHHBIN TEXHUKYM»

('BITOYHO «1AT»)

Paccmotpeno
Ha 3acenanuu BIIK UCII
[Tpotoxon Ne 11 ot 18.05.2023 1.

METOINYECKHUE YKA3AHUA
11O BBIIIOJTHEHHUIO KYPCOBOI'O ITPOEKTA

IIM.0S5 IIpoexTpoBaHue U pa3padoTka HHGPOPMALMOHHBIX CHCTEM

MJ/IK.05.02 Pa3zpabdoTka Koaa HH(POPMAIHOHHBIX CHCTEM

JUIS CTIeHAIbHOCTH
09.02.07 UndopManmoHHbIe CHCTEMbI M IPOrPAMMUIPOBaHNE

kBanupukanusg CrienuanucT no HHGOPMaIlMOHHBIM CHCTEMaM

Hpkytck 2023



Conep:xkanue

1 HASBHAYEHME U ITOPAJOK BBIIIOJITHEHUA KYPCOBOI'O ITPOEKTA.......... 3
2 COCTAB KYPCOBOI'O TTPOEKTA ....coco ettt 4
3 BBITIOJTHEHUWE KYPCOBOI'O ITPOEKTA I1O DTAITAM........coooeeviiiiiieeeeeeee, 6
3.1. [IPEAITPOEKTHBIE UCCJIEJJOBAHNS ITIPEAMETHOM OBJIACTM............. 6
3.2 PABPABOTKA TEXHUYECKOI'O BAJJAHHUS ........cooeiiieeecee e 6
3.3 IPOEKTUPOBAHUE ITPOTPAMMHOI'O ITPOAYKTA ... 7
3.4 PABPABOTKA (ITPOTPAMMMPOBAHUE), OTJIAJIKA 1 TECTUPOBAHUE
MOJTYJTEM TTPOTPAMMDBL. ..ottt eeeeee ettt en s en e 8
4. TPEBOBAHUS K O®OPMJIEHUIO MMOSCHUTEJILHOM 3ATIMCKU U
SAIINUTE KYPCOBOI'O ITPOEKTA........cteeee ettt 8
4.1 OOIIHE TPEOOBAHMS. ... eeeeuvrreaireeeaiureeesteeesasseeesasseessasseesasseessssessssssessassseesasseessnsseeens 9
4.2 N3110)KeHUE TEKCTA MOSICHUTEIIBHOM BAITHCKH ... uvvvvvieereeeessisisrresensesseesssssssssssssssesens 10
4.3 OopMiICHHE CITICKA UCITOJIB30BAHHBIX HCTOTHHKOB ...veevvveesveeasveeessreessneesssnesnseeas 11
4.3 OPTAHMU3ALIMA 3AIIUTBI KYPCOBOI'O ITPOEKTA .......cooieeeeee e 14
I[MPUJIOXKEHUE A - ITIPUMEP O®OPMJIEHUM A TUTVYJIBHOI'O JIUCTA............ 15
[IPUJIOXKEHMUE B - BAJIAHUE HA KYPCOBOM ITPOEKT ....coovoveeeeeeeeeeeeee, 16
[MPUJIOXXEHUME B - [IPUMEP O®OPMJIEHUS COAEPXKAHUS ... 18

[MPUJIOXKXEHUE I' — ITPUMEP O®OPMIJIEHU A ITPUJIOXXEHUA JIMCTUHI'A:. 19



1 HABHAUYEHUE U ITOPAIOK BBITIOJIHEHMA KYPCOBOI'O ITPOEKTA

[lenbto BeIMONHEHUsT KypcoBoro mnpoekta mo MJIK.05.02 Paspabotka kopda
MHOOPMAIIMOHHBIX CHCTEM SBJISIETCS 3aKpeIUICHWE TEOPETUYECKUX 3HAHUW U
MPaKTHYECKUX YMEHUM, mosydaeMblx npu u3ydenuun MJIK.05.02 Paszpaborka koma
HH(pOPMAITMOHHBIX CHUCTEM, MJIK.05.01 IIpoexTupoBanue u JTA3alH

nHpopmarmonHsix cuctrem, MJIK.05.03TectupoBanue nHGOPMAIIMOHHBIX CUCTEM.

KypcoBoii npoeKT AeMOHCTpUPYET BlIaZieHHE IPO(PEeCcCHOHATBHBIMU KOMIIETEHIUSMHU:

— Cobuparb UCXOAHBIE JaHHblE M pa3pabOTKU NPOEKTHOM JOKyMEHTalud Ha
UH(POPMALIMOHHYIO CUCTEMY.

— Pa3pabatpiBaTh MPOEKTHYIO TOKYMEHTALMIO Ha pa3paboTKy MH(GOPMAIIMOHHONW CHCTEMBI B
COOTBETCTBUM C TPEOOBAHUSAMHU 3aKa34HKa.

— Pa3pabatbiBaTh nojcucTeMbl 0€301aCHOCTH MH(POPMALIMOHHON CUCTEMBI B COOTBETCTBUM C
TEXHUYECKUM 3a[aHHEM.

— IIpomsBoauts pazpabOTKy MoAyjield HWH(POPMAIMOHHONH CHCTEMBI B COOTBETCTBHH C
TEXHUYECKUM 3aJJaHHUEM.

— OcyuecTBiasATh  TECTUPOBAaHME HMH(DOPMAIMOHHOW CHUCTEMbl Ha JTale  OMNBITHOM
OKCIUTyaTalli ¢ (PUKCAIMEel BBISBICHHBIX OIIMOOK KOAWPOBAaHHS B pa3paldaThIBAMbBIX MOIYIISIX
UH(POPMALIMOHHOM CUCTEMBI.

— Pa3pabatbhiBaTh TEXHHYECKYIO JOKYMEHTAIMIO Ha SKCIUIyaTalldio HHPOPMALUOHHON
CHCTEMBI.

— IIpou3BoauTh OLEHKY HH(GOPMALMOHHON CHUCTEMbI JUIsl BBISBICHUS BO3MOXHOCTH €€
MOJICpHU3AIUH.

KypcoBoil npoekT mnocBAmEH pa3padoTKe MPOrpaMMHOIO MPOJIYyKTa — HH(OPMAIOHHON
cucrembl (manmee — MC). PaGora Hax xypcoBeiM mpoektoMm (manee - KII) Bkimowaer ciemyromue
ATaIbI:

1) monyveHue UHIUBUIYATBHOTO 33 1aHMUs;

2) mpeAnpOeKTHOE HCCIeJOBaHue peMeTHON obnactu (pa3pabotka miuana KII, onpeneneHue
LeJIH, 33]a4 U 00JIaCTH MPUMEHEHHUSI, UCCIIEIOBAaHUE U ONIMCAHUE MTPEIMETHOM 00J1acTH);

3) pa3paboTka TeXHHYECKOro 3aaanus (ompeaeneHue ynkironana MC, BEIOOp apXUTEKTYphI
IPOrpaMMHOTO NPOAYKTa, BHIOOpP THUIA MOJIB30BATEIBCKOrO UHTep(elica, BbIOOP s3bIKa
pOoTrpaMMHUPOBaHUS U cpeibl pa3paboTku, Bbioop CYB/I, onpenenenue TpeOGoBaHUN K IKCIUTyaTallMH
(xnueHnTckol u cepBepHoit yactu MC), miiaHoBbIE CPOKH Hayasla U OKOHYaHUS paboOThI 10 pa3paboTKe
1C);

4) IPOEKTUPOBAHNE MPOrPAMMHOIO MPOAYKTa (pa3paboTKa CTPYKTYpHOH, (YHKIIMOHAIBHOM
cxemsl 10, moctpoenne ER-mMonenu u ee Hopmanu3ars);

5) pa3paboTka (IIpOrpaMMHUPOBaHWE), TECTUPOBAHHE W OTJAJKa MPOrpaMMbl (MOJIyJIEH,
CO3/1aHU€e KIIMEHTCKOM U CepBEPHOI YacTH MPOTrpaMMHOTO MPOAYKTA);

6) cocraBiieHHe MPOrpaMMHON JOKYMEHTAIlMK (PYKOBOJCTBO TIOJIb30BaTENs, O(opMIICHHE
MOSCHUTENbHON 3aIHMCKH;

7) MOATOTOBKA K 3alIUTe (COCTABICHUE MOSCHUTEIBHOW 3aITMCKHU, PEYH U TIPE3CHTALINH ).

[Tpu pabore Hax KypCOBBIM MPOEKTOM HEOOXOIUMO BBINOJHUTH ONMUPATHCS Ha CIENyIOIIue
ATarnbl B COOTBETCTBUH C KU3HEHHBIM LIUKIIOM:

dopmupoanue Tpedosanuit k MC.

Pa3pabotka konuenuu 1UC.

Cozlanne TEXHUYECKOro 3a/1aHusl.

OCKU3HBIN ITPOEKT.



TexHUYeCKU MPOEKT.
BBox B neiicTBue.
Conposoxaenune NC.

2 COCTAB KYPCOBOI'O ITPOEKTA

PabGorta Hajg KypcOBBIM MPOEKTOM SIBIIAETCS MHAWBHUAYyaldbHOM. Ha OoCHOBaHMM TEXHMUYECKOTO
3aJaHusl (KOTOPBIN CO3/1aeT OOYyYaroUIUiicsl caMOCTOATEIbHO) HAa KypCOBOM MPOEKT oOydarouuiics
MPOEKTUPYET U pa3pabaThiBacT HHPOPMAITIOHHYIO CUCTEMY.

KypcoBoii MpOEKT COCTOMT U3 AHAIMTUYECKOW M TMPOCKTHOM YacTH, BBIOJHSIEMOU C
IPUMEHEHUEM  aBTOMAaTU3UpPOBaHHBIX  cpeAcTB  npoektupoBanuss  (CASE-cpenctB) u
MHCTPYMEHTAIBHBIX CPEJCTB pa3pabOTKH.

AHaMTHYECKasi 4acTh KYypPCOBOTO IPOEKTa BBIMOJHACTCS O0YJaroIMMCS Ha OCHOBAaHHH €ro
3HaHUW O MPEIMETHON o0]acTH, SBISIOUICICS MPEIMETOM IPOEKTUPOBAHMS, C IPHUBICYCHHEM
UMEIOIMXCA Y HEro 3HaHUU O CTPYKType, (YHKIMOHMPOBAHUU U JTIOKYMEHTOOOOPOTE pealbHBIX
NPEANPUATHIA.

baza nanubix u BeIOop CYB/] peanu3anuu npoeKkTa mpor3BOAUTCS IO BRIOOPY 00YJArOIIErOCs.

[TporpaMmMHasi 4yacTh (KJIMEHTCKas U CEpPBEpHAs YaCTH) peain3allii MPOEKTa MPOU3BOJUTCS C
HCIIOJIb30BAaHUEM aKTyaJIbHBIX M BOCTPEOOBAaHHBIX CPEACTB pa3paboTKu MO BbIOOPY o0yuaromierocs,
HO ¢ 00OCHOBAHHEM.

KypcoBoil mpoekT, mpencTaBICHHBIN MMOSCHUTENbHON 3alMuCKOW, JOIDKEH OBbITh EIUHBIM,
LEJIOCTHBIM JIOKYMEHTOM, B KOTOPOM Ka&XJIbli CIEIYIOIIMA pa3ien JIOTUYECKH CIEAYET U3
MpPEIbIIYIIEro, ONMUpasch Ha BBEICHHBIE O0O3HAUEHUS, MEPEMEHHbIC, HCIOJB3YS OIMHAKOBYIO
CUMBOJIUKY U OIpE/IECICHHUS.

[TyHKTBI TOSICHUTENIBHOW 3amucku KypcoBoro mpoekta mo MJIK 05.02 Pa3pabotka kona
MH(OPMALIMOHHBIX CUCTEM COCTOUT U3 CIEAYIOIIMUX Pa3/eiIoB:

Bsenenne

1 Onucanue npeamerHoit obnactu MC.

2 AHanu3 UHCTPYMEHTAIbHBIX CPEACTB Pa3pabOTKH, UCIOIb3yeMbIX Mpu peanuzanuu 1C.

3 TexHuveckoe 3aaHHE.

4 TIpoextuposanue 1C.

4.1 CtpykrypHas cxema UC.

4.2 OynkuuonanbHas cxema UC.

4.3 [IpoekTupoBanue 6a3bl TaHHBIX.

4.4 TIpoexTupoBaHue uHTepdeiica.

5 Pazpabotka VC.

5.1 Pa3pabotka unrepdetica UC.

5.2 Pa3zpaboTka 6a3b1 qanabix UC.

5.3 Pa3zpabotka 1C.

5.4 Tectuposanue 1C.

6 JlokyMeHTHpOBaHKHE MPOTrPAMMHOTO MIPOAYKTA.

7.1 PykoBoactBo nons3oBatesns UC.

3akiroueHue.

Cnucok UCIoIb3yeMbIX HCTOUHHUKOB.

[Tpunoxxenne A — TexHUYECKOE 3a/JaHUE.

ITpunoxenune b — JIuctunr.

Beeoenue siBnsieTcs OAHON U3 OCHOBHBIX YacTel KypcOBOTO MPOEKTa, B KOTOPOIl JOIKHBI ObITh
PaCKpBITHI CIIEYIOLINE BOIIPOCHI:
- 000CHOBaHHE aKTyaJIbHOCTHU T€MbI JaHHOU padOTHI;



- HeoOXOJIUMbIe TEOPETUUYECKUE BBIKIAIKHU U ONpeAeTeHus, KOTOpble OyIyT BCTpEeYaThCs B
CIIEYIOIINX pa3ienax padoThl;

- 1eJb KypCOBOI'O IPOEKTA;

- OIpeneNieHHe 3a/a4, PelIeHHe KOTOPBIX HEOOXOAMMO IS JAOCTHXKEHHS MOCTaBICHHOM
LEIH.

IIpn 060CHOBaHUU aKTyaJIbHOCTH TEMBI KYpCOBOI'O IIPOEKTa CIEAYET IOKa3aTh CTEIEHb €ro
MIPAKTHUYECKOro MpuMeHeHus. Bo BBeeHUH KelaTelbHO OTPa3uTh OCHOBHBIE MOHSITHS, MOKHO JaTh
KPaTKyI0 HCTOPHUYECKYIO CIIPaBKYy IO McciaenyeMoil Teme. BBeaenue nomkHO 3aHMMaTh He Oornee 2-4
CTpaHHUIL.

1 Onucanue npeomemmnoti oonacmu UC npeounasnauen Iisi OMUACAHUS MPEIMETHONW 00JacTH ¢
JETAIbHBIM OIMMCAaHUE OOBEKTOB U CBSI3EH MEX]ly HUMH, & TAKXKE BBIJCICHHBIX MOHITHH U TEPMHUHOB.
OO6bem onMcanus MpeAMETHON 00JIACTH HE MEHEe JIBYX CTPAHHII.

2 Ananuz npoepamMmHsix npooyKmos, ucnonvsyemvix npu paspadbomke MC, pacKpbIBaeT CIIHCOK
MHCTPYMEHTOB pa3pabOTKH MPOrPaMMHOTO MPOAYKTa ¢ o0ocHOoBaHHEM. Heo0XoauMo mpeacTaBisaTh
HE TOJBKO Mepeub S3BIKOB U Cpell pa3padOTKU, HO W CPABHUTEIbHBIA aHAIU3 HHCTPYMEHTOB
peanu3aiu U BbIBOJIBI.

3 Texnuueckoe 3adanue. CocCTaBisieTcs TEKCTOBBIA JOKyMeHT «TexHuueckoe 3aJaHHe) B
cootBercTBUM ¢ ['OCT Ha pa3zpaboTKy nporpaMMHOro npoaykTa (MH(GOPMallMOHHON CUCTEMBI).

4 [Ipoexmuposanue UC.

4.1 Cmpykmypnas cxema MC. B nanHHOM pazzelie NpeCTaBIsAeTC CXemMa, KOTOpasi OMUCHIBACT
kak noctpoena MC. DnemenTsl, obecneunBatomie padory MC moboro HazHauEHUs, TEPEUUCIIAIOTCS
B ompexaeneHuu. OIHU W3 HUX — CPEACTBA, METOJABI U TepcoHal — obecrneunBaroT padbory UC, a
Ipyrue — XxpaHeHue, 00paboTka U Bblgaua HHPOPMAIMH — YKa3bIBAIOT (DYHKIIMOHAIBHBIE TPU3HAKH,
T.€. ONPEACTSAIOT, U3 KaKUX MH(POPMALMOHHBIX MPOIECCOB CKIaabBaeTcs QpyHKiuonuposanue MC.
[Toatomy ctpyktypy MC paccmaTpuBaiOT B JBYX pa3HBIX IUIaHaxX: (PyHKIHMOHANbHAs CTPYKTypa H
ctpykrypa UC kak COBOKYHOCTh 00ECIIEUNBAIOIINX TOJCUCTEM.

4.2 @ynxyuonanvuas cxema MC. OyHKIIMOHATbHBIE KOMIIOHEHTBI — 3TO 33/1a4é MPEeIMETHOM
o0yacTy, METO/BI U aNTOPUTMBI UX pelleHus. 3ajadya BKIOYaeT HAO0Op MCXOAHBIX JaHHBIX B BHJE
aTpuOyTOB, OTHOILIEHUs, Toka3aTened, 0a3pl AaHHbIX. DyHKUMOHaNbHas cTpykTtypa MC — 310
COBOKYITHOCTh  (DYHKIIMOHAJBHBIX IOJCHCTEM, KOMIUIEKCOB 3aJad U Ipoueayp o0paboTku
uH(pOpMaIIH, peaTu3yrIuX QYHKIUH (33/1a4l) CUCTEMBI U OTPaXKaeT UX COMOAUYNHEHHOCTh. JIrobas
cioxHasi QyHKIMS pacuwieHseTcs Ha psja 0ojiee MEIKUX 3a/1ad U JOBOAMUTCS A0 HEMOCPEICTBEHHOTO
ucrnonHutensa. Kpome Toro, AOMKHO OBITh MpeACTaBI€HO (PYHKLUMOHAIbHOE IPOEKTHPOBAHUE
(omucaHbl 3TANbBl CO3AaHMUS PaOOTHI WM ACSITENBHOCTh camoit paboTsl ¢ momoieio IDEF 0, IDEF 3,
DFD, USES CASE u 1.11.)).

4.3 Ilpoexmuposanue 6azvl Oannvix. B ocHOBe mH(DOpManMoHHOW cuCTeMbl MMeeTcs 0aza
TAHHBIX, CIIEOBATEeNbHO, MpoekTHupoBaHue ER-monmenu 6a3pl NaHHBIX SBISETCS O00s3aTEIBHOM
sTanoM. J[aHHBIA MYHKT JOJDKEH cojaepkath ER-Monenu B Bujie puCyHKa M ONKMCAHUS 3TON MOJECIIH.
Ha ER-monenu Bce CymIHOCTH JOMKHBI OBITH CBsi3aHbl. [Ipoliecc HOpMamu3aluu JOKEH OBbITh
onucad (hopMa HoOpMaIU3aLMKU U 00OCHOBAHUE).

4.4 Ilpoexmuposanue unmepgetica.

JlaHHBIN MYyHKT JEMOHCTPHUPYET MPOTOTUN OYAYIIEro mporpaMMHOro npoaykra. OH MOXeT
OTIUYATHCS OT UTOTOBOTO, HO JIOJDKEH OBITh MPUOIHKEH K HEMY.

5 Paspabomka UC.

5.1 Paspabomka unmmepgetica HC. llogpazymeBaeT NPOEKTHUPOBAHUE I0JIb30BATEIHCKOTO
untepdeiica (mpororun MC) u ero onucanus.

5.2 Paspabomra 6aszer oanuvix HMC. JleMOHCTpUpYETCS TpOIEcC COo3/laHus 0aszbl JaHHBIX.
OnuceiBaercs 6a3a 1aHHBIX.



5.3 Paspabomxka HC. JleMOHCTpuUpyeTCs Tpolecc Bcel pa3pabOTKH HaJ MpPOrpaMMHBIM
npoaykroM. Eciu umeeTcst mporpaMMHBIA KOf (JIMCTHUHT), TO HEOOXOIUMO CCBIIAThCSI HA HETO MO
TekcTy. HeoOxoaumMo mpoeMOHCTpUpPOBaThH BCE MOMEHTHI, KOTOPbIE OTHOCSTCS K peallu3alluu,
HaIpUMep, ONMMCAHUE KOMIIOHEHTOB, ONMCAHUE TIPUMEHEHHBIX METOJIOB, KJIACCOB M PeaM3allMH BCEX
dbynaxumii MC.

5.4 Tecmuposanue HC. JleMOHCTpUpYETCS TMpPOIECC M JEHUCTBUS TMPU TECTUPOBAHUU
MPOrPaMMHOTO MPOAYKTA.

6 JoxymenmupogaHnue npoepammHo2o npooyKkma.

6.1 Pykosoocmeo nonvzosamensn HMC. JlokyMeHT «PyKOBOJCTBO TOJIb30BATENs» OTHOCUTCA K
MaKeTy OKCIUTyaTallMOHHON JokyMeHTaruu. OCHOBHas Ielb PYKOBOJACTBA  IOJB30BATEIIS
3aKJII0YaeTcsi B OOECleueHUu MOoJb30BaTells HeoOXoauMoi uHpopManuend A caMOCTOSITENbHOM
paboThI C MPOrpaMMON UM ABTOMATU3UPOBAHHON CUCTEMOIA.

3axnouenue. IlpencraBistoTcst BEIBOBI 10 paboTe.

Cnucok ucnonvzyemvix ucmoyHuxos. JJomxHo ObITb He MeHee 10 MCTOYHUKOB, Ha KOTOpBIC
uMeeTcs ccbuika 1o TekcTy. Ccblika Mo TeKcTy odopmiiseTcs B BUIE KBaAPaTHBIX CKOOOK ¢ HOMEp
UCTOYHHKA U3 CIHCKa JIuTepaTypbl. Hammpumep, «rekct Teker [2] TekeT.

Ipunoocenue A Texnuueckoe 3a0anue (0bsa3amenvro). B TEKCTE MOSACHUTEIBHON 00s3aTEIIBHO
JIOJKHA OBITH CCHUTKA HA TPUIIOKEHHE.

Tpunoocenue b Jlucmune (nassanue obszamenvro). lpunoxenue ¢ JIMCTHHroM ohopMIISIIOTCS
OJIHUM TIPUPTOM, IIBETOM, BCE IO JCBOMY Kpaw. B TekcTe MOSCHUTEIBHON 00s3aTEIBHO JTOJDKHA
OBITH CCHUIKA Ha MPUIIOKEHHUE C JIUCTUHTOM.

3 BBIIIOJIHEHHUE KYPCOBOI'O ITPOEKTA 110 3TAITAM
3.1. MPEAINPOEKTHBIE UCCJIEJIOBAHUS ITPEIMETHOM OBJIACTH

PaGota Hajg KypcOBBIM IPOEKTOM HAUMHAETCSl C pa3pabOTKH IUIaHa KypCOBOTO IIPOEKTa, B
KOTOPYIO BXOJMT:
1. Ha3Banue nporpaMMHOI0O IpoAyKTa.
Lens mpoekra.
OcHoBHbI€ 3374l (UTO HEOOXOAUMO BBIITOJIHUTE, YTOOBI IOCTUTHYTH LENH).
OO6nacTh NpUMEHEHHs IPOrPAMMHOTO IPOAYKTA.
Onucanue npeaMeTHON 00s1acTH.
KanennapHsliii uian (3Tamnsl paboThl).

ook wd

3.2 PABPABOTKA TEXHUYECKOI'O 3AJAHUA

[anee, mocie MpPEeNNpPOEKTHBIX HCCIEAOBAHUN, COCTaBIAETCd JOKYMEHT «TexHuueckoe
3aJJaHHe».

TexHuueckoe 3alaHUe TMPEACTaBIsAET COOOH JOKYMEHT, B KOTOPOM C(OpPMYIHPOBAHBI
OCHOBHBIE 1IeJIM pa3pabOTKH, TpeOOBaHUS K MPOrPAMMHOMY MPOAYKTY, OIPEIEICHbI CPOKH U 3TaIlbl
pa3paboTKU M peraaMeHTHPOBaH MPOIecC MPUEMHO-CIATOYHBIX UCTIBITAHUH.

B pa3paboTke TeXHHYECKOTO 3aJaHMsI YYAacTBYIOT KaK INPEJACTaBUTENN 3aKa3uMka, TaK U
NPEeICTaBUTENIN UCTIOIHUTENA. B OCHOBE 3TOr0 TOKyMEHTa JIexKaT NCXOJHbIE TPeOOBaHUS 3aKa3uuKa,
aQHAJIN3 TEPeIOBbIX JOCTH)KEHUNH TEXHUKU, PE3yJIbTaThl BHIIOJHEHHUS HAay4YHO-UCCIIEOBATEIbCKUX
paboT, MPeANpPOEKTHBIX UCCIIEI0BaHU, HAYYHOTO POTHO3UPOBAHUS U T. II.

Pa3paboTka TeXHMUECKOTO 3aJaHHsI BHIIIOJIHSAETCS B CIIEAYIONIEH TOCIe10BaTEIbHOCTH:

—YCTaHaBIHMBAETCsl HAOOP BBIMOIHAEMBIX (DYHKIIHH;

—yCTaHaBJIMBAETCs NEPEUYEHb U XapaKTEPUCTUKH UCXOTHBIX TaHHBIX;



—OIpeAeNseTcs epeueHb Pe3yIbTaTOB MPOSKTUPOBAHUS;

—OIpEAETSAETCS XapaKTEPUCTUKH U CIIOCOOBI PEICTaBIICHUS PE3yIbTaTOB;

—YTOUHAIOTCS cpeia QYHKIHOHUPOBAHUS MPOTPAMMHOTO 00eCTIeYeHHUS:

a) KOHKPETHYIO KOMITJIEKTALMIO ¥ TapaMeTPhl TEXHUYECKUX CPE/ICTB,;

0) BepCHIO UCMOIb3yeMON OMEPAIIHOHHOI CUCTEMBI,;

B) BEPCHUHU U TTapaMETPhl YCTAHOBIEHHOTO MPOTPAMMHOI0 00eCIICUCHHUS

—perJlaMEeHTUPYIOTCS  JeWCTBUSA MporpaMmbl B ciydae cOoeB  00OpyAOBaHUA U
HSHEPrOCHAOXKECHHUS.

Ha texnuveckoe 3amanue cymiectByeT cranmaapt ['OCT 34.602-2020 "WudopmanuoHHbIE
TexHosiornu. KoMIuiekc cTaHgapToB Ha aBTOMATH3WPOBAHHBIE CUCTEMBbI. TEXHUYECKOE 3aJlaHUE Ha
CO3/IaHME aBTOMATU3UPOBAHHON CUCTEMBI'".

B cooTBeTCTBHMU C 3TUM CTaHAAPTOM TEXHMUYECKOE 3a/IaHHE€ JOJKHO COACPMKATh CIICIYIOIINE
pas3zenbl:

—0O0III1e CBEICHMUS;

—IIeJIM ¥ Ha3HAUYEHHUE CO3/IaHus IPOrPaMMHOTO MPOJIYKTA;

—TpeOOBaHUS K MPOTPAMME WUJIH IIPOTPAMMHOMY H3JICITHIO;

—TpeboBaHUS K IOKYMEHTUPOBAHUIO;

—COCTaB M COJIep>KaHue padOT MO CO3/IaHUIO MPOTPAMMHOIO MPOAYKTA.

Pasnen Ob6wue ceedenuss NOMKEH BKIOYATh HAUMEHOBAHHME U KPATKYIO XapaKTEPUCTHKY
00J1IaCTH TIPUMEHEHUsI MPOTrpaMMbl UM MPOTrPAMMHOTO MPOAYKTa, a TakKKe 00beKTa (Hampumep,
CUCTEMbI), B KOTOPOM MpEIIojaraeTcsi uX HCHoiab30BaTh. OCHOBHOE Ha3HAYCHHE BBEACHUS -
MIPOJICMOHCTPHPOBATh AKTYaIbHOCTh JAHHOW Pa3paOOTKH W IMOKa3aTh, KAKOE MECTO ATa pa3padoTKa
3aHUMAaeT B PALY MOJAOOHBIX.

Paznen [lenu u Hasnauenue coz0anusi NpPocpaAMMHO20 NPOOYKmMA JOMKEH COJIEpKaTh
HAUMEHOBAHME [OKyMEHTa, Ha OCHOBAaHUM KOTOPOIO BeIeTCsS pa3paboTKa, OpraHu3aluy,
YTBEPIUBIICH TaHHBIA JOKYMEHT, I HAWMEHOBAHHE WJIM YCIIOBHOE 0003HAYCHHE TEMBI pa3paboTKH.
TakuM JOKYMEHTOM MOXET CIY>KUTh IUIaH, MpPHKa3, JOTOBOp M T. M. A TakKe OIHCaHUE
(YHKIMOHATBFHOTO M OKCIUTYaTallAOHHOTO HA3HAYEHMsI MPOTPAMMHOTO TMPOAYKTa C YyKa3aHHEM
KaTEroOpui MoJIb30BaTEIIEH.

Paznen Tpebosanus k npoepamme unu npoepammuomy u30enuro T0JKEH BKIII0YATh CIECTYIONTHE
MO/Apa3IeIbl:

— TpeOoBaHUs K (YHKIIMOHATHHBIM XapaKTEPUCTHKAM;

— TpeOOBaHUS K HA/IEKHOCTH;

— YCJIOBHS KCILTyaTalllu;

— TpeOoBaHUs K COCTaBY M MapaMeTpaM TEXHUUYECKUX CPEJICTB;
TpeboBaHus K UHPOPMAITMOHHON ¥ MPOTPAMMHON COBMECTUMOCTH;
creluaibHble TpeOOBaHUSI.

3.3 MPOEKTUPOBAHUE ITPOT'PAMMHOI'O ITIPOAYKTA

[TpoexTrpoBaHKUEe MPOrpaMMHOT0O oOecreueHus! Moapa3yMeBaeT pa3paboTKy CTPYKTYpHOU M
(GYHKIMOHATIBHOM CXeMbl OyIylero mnporpaMMHOTO TMPOJYKTA, BBIMOJIHEHHBIH C TOMOUIBIO
porpaMM, MperTHa3HAYeHHBIX IS MpoeKTupoBaHus. Co31aTh CTPYKTYPHYIO WIH (PYHKITHOHAIBHYIO
cXeMy, B KOTOPO# OTpa3uTh, Kak (PyHKIIMOHMPYET Balll IPOTrpaMMHBINA MPOJYKT, Kak noctpoena MC.
[TpoexTupoBanue 6a3bl JaHHBIX JOKHO OBITH MpeacTaBieHo ER-Mozenbio C neTaibHbIM ONKMcaHuEM
(coBapem 6a3bl JaHHBIX) BCETO YTO €CTh HA MOJEIIH.

Pe3ynbraTroMm  NpOEKTUPOBaHUS  SABISETCS  OdemanbHas  Mooelb — pa3padaThIBAEMOIo
IPOTPaMMHOT0 00ecHeueHus] BMECTe CO Crelu(UKaUsIMU €ro KOMIIOHEHTOB BCE€X YpOBHeH. Tum
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MOJICNIA 3aBUCUT OT BBIOPAHHOTO TMOAXOAa (CTPYKTYPHBIM, OOBEKTHBIM WM KOMITOHEHTHBIN) W
KOHKPETHOW TEXHOJIOTMH MpoekTHpoBaHusA. [Ipormecc NpOEKTHpPOBaHUS  OXBaThIBAaET, Kak
NPOCKTHPOBAHUE TMporpamMMm (TIOAMPOrpaMM) W OMNpEICIICHHE B3aUMOCBS3CH MEXIY HHUMH, TaK H
IPOCKTHPOBAHUE TaHHBIX, C KOTOPBIMU B3aUMOJICHCTBYIOT 3TH MTPOrPaMMBbI HITH ITOAIIPOrPaMMBI.

[TpuHATO pa3nmuyaTh Ba acreKkTa MPOCKTHUPOBAHUS:

—JIOTUYECKOE MPOCKTUPOBAHKE, BKIIOYAOIIEE MPOCKTHBIC ONEpaIii, KOTOPhIe HE 3aBUCIT OT
UMCIOIINXCS TEXHUYECKUX M MPOTPAMMHBIX CPEIICTB, COCTABISIOMUX Cpeay (yHKIMOHUPOBAHHS
IPOTPaAMMHOTO MPOIYKTA;

—(u3nMUecKoe NMPOCKTHPOBAHUE - TMPUBSA3KA K KOHKPETHBIM TEXHHYECKHUM U IMPOTPAMMHBIM
cpeacTBaM cpeibl YHKIIMOHUPOBAHUS C yYETOM OIPaHHUYCHHIA, OTIPENICIICHHBIX B CHICIIM(PHUKALIUAX.

Oran nporecca NPOSKTUPOBAHUS TAK)KE BKIIOYALT:

— BBIOOp apXHUTEKTYPBI IPOTPAMMHOTO 00ECTICUCHHS,

— BbIOOp THIIAa IOJB30BATEIBCKOTO HHTEp(dEica U TEXHOIOTHH PabOThI ¢ JOKYMEHTaMH;

— BBIOOp MOJIX0/1a K pa3paboTKe (CTPYKTYPHOTO WM OOBEKTHOTO);

— BBIOOp S3BIKA U CPEIBI MPOTPAMMHUPOBAHHUS.

3.4 PABPABOTKA (ITPOTPAMMUPOBAHHUE), OTJIAJAKA U
TECTUPOBAHUE MOJYJIEA ITIPOT'PAMMBI

Pa3nen paspabomka nomxeH BKIOYATh MPOLECC MO3TATHOTO HAIMCAHUS KOJOB IPOTrPAMMBbI
Ha BBIOPAHHOM $SI3bIKE MTPOrpaMMUpPOBaHUs (KoaupoBaHue). Pa3paboTka mpoucxoauT ¢ mpuMeHEHHEM
CHUCTEMBI KOHTpPOJs Bepcuid. MTOroBBI IPOrpaMMHBIMN NPOAYKT JIOJDKEH XPAaHUTHCA HA CepBepe
texuukyma (http://gitlab.irkat.ru). Bce 6ubnuorexu, KOTOpbIe MPUMEHSIOTCSA B pabOTE JTOKHBI OBITH
OIMCAHBI.

Pasnen mecmuposanue nomwkeH BKIOYaTh 2 UNit-recta Ha ocHoBe TexHonoruu TDD mis
Oubmmorekn. BakHO, 4TOOBI TECTOBBIC IaHHBIC NPEIyCMATPUBAIM Pa3UYHbIC cHTyarww. Jlms
BBITIOJTHEHHS TIPOLEAYPBl TeCTUPOBaHUs Bam Hy»kHO ommcath /Ba cieHapusi. HeoOxomumo, 4ToObI
BapUAHTHI TECTUPOBAHUS JIEMOHCTPUPOBAIN PA3IMYHBIE UCXObI paOOTHI anroputma. st omucanus
TECTOBBIX CIIEHAPHEB B pecypcax MpeaocTaBiieH MadioH testing template.docx.

4. TPEBOBAHUS K O®OPMJIEHUIO MMOSICHUTEJBHOM 3AIMMCKHA U
SAHIUTE KYPCOBOI'O ITPOEKTA

PexomeHayeTcst B TEKCTE MOSCHUTENBHOW 3alMCKU MCIOJB30BaTh TIpaduKH, CXEMBI,
IUarpaMMbl M ApPYTHE WUTIOCTPAIMOHHBIE MAaTepHaibl, HArJSIIHO TPEACTaBISIOIINE IPOIEece M
pe3yabTaThl IPOSKTUPOBAHHUS.

OOmmit o0beM 3amucku K KypcoBoMy mpoekTy — 30-40 crpanun ¢dopmara A4. Marepuan
u3jaraeTcs Mo pasfeilaM B COOTBETCTBUU C COJEp)KaHUEM, HaJ KaKIbIM pa3JelioM JaeTcs
COOTBETCTBYIOIIEE Ha3BAHUE.

Heo6xoauMo cTpeMUTBCS K ICHOCTH U CAMOCTOSTEIbHOCTH U3JI0KEHUS, HE TOBTOPATH TEKCTOB
U3 JIUTEPATYPHBIX MUCTOYHWUKOB. Bce IUTATHI, 3aMMCTBOBaHHBIE MUGPHI U (HAKTHI JTOIKHBI UMETh
CCBUIKHM Ha HCTOUHUKHU.

Bce marepmansl cmmBaioTcs B Tanky. Marepwan NpoeKTa pacroyiaraercss B CIEAYIOIIEM
HOpSi/IKE:

1. Turynbneiii nuct (Ilpunoxenue A).

2. 3aganue Ha npoekTupoBanue ([Ipunoxenue b).

3. Copnepxanue (IIpunoxenue B).

4. CKOMIUIEKTOBaHHAs MO pa3jiesiaM TeKCTOBAas YacTh ¢ MIUTIOCTPALIUSMHU.

5. 3akitoyeHue.



6. CuCOK UCTIOTh30BaHHBIX HCTOYHHUKOB.

7. IlpunoxxeHus.

Marepuasbsl pa3MeleHHbIE B PETIOZUTOPUH CTy/eHTa ¢ Ha3BaHueM KII Ha cepBepe TexHHKyMa
(http://gitlab.irkat.ru).

Marepuasnbl HEOOXOIMMO 3arpy3HuTh, COOIIOas! CIACIYIONIYIO CTPYKTYPY:
—— docs
— Ilpesentanus.pptx (npu Haruuuu)
— Ilpesenranus.pdf (popmupyemces na 3awumy)
—— [NosicHuTenpHast 3anucka.docx
—— [losicaurenbHas 3anucka.pdf (popmupyemces na 3awumy)
I— 3amanne Ha KypcoBoe mnpoektupoBanue.pdf (ckanuposanmwviii doxymenm c
noOnucAmMu)
—— project

L — Hcxomubie daits mpoexTa

—— README.md
—— .gitignore

[Ipu 3amuTe KypcoBOro MPOEKTa CIeIyeT MMETh NpU ceOe peaM30BaHHBIC MaTepHajbl Ha
MAaIIHHHBIX HOCHUTEIISX, TPE3CHTAIIHIO.

4.1 O0mmue TpedoOBaHMS

1) [osicautenbHas 3amnucka (nanee - [13) sBasieTcss TEKCTOBBIM JOKYMEHTOM, COJEPIKAIIUM B
OCHOBHOM CILJIOLITHOM TEKCT, KOTOPBIH 0GOPMIIAIOT B (POPME IEKTPOHHOIO JOKyMeHTa (nanee - I/1).
I13 odpopmisiercss B coorBerctBum ¢ ['OCT: TOCT 7.32-2017; TOCT 7.1.2003; TOCT 7.82.2001;
I'OCT 2.004-88; I'OCT 2.105-95; 'OCT 7.12-93; 'OCT 7.11-2004; I'OCT 2.104-2006.

2) TekcToBBIE JOKYMEHTBHI BBINOJHSIOTCS Ha (Qopmare A4, maius opOpMIICHUS NPUIOKESHHUN
MoXeT ObITh IpuMeHeH Gopmat A3. [t O/ npumeHstoTes ciieayronme HacTPORKHU:

- paccTosiHue OT paMKH (OPMBI IO TPAHUI] TEKCTA B Ha4aje M B KOHIIE CTPOK (TIpaBOE U JIEBOE

noje) - 5 MM (B MapaMeTpax CTpaHMIIbI BBICTABIISAIOTCS 3HAUEHUsl — IIpaBoe 1ose — 1 cM, jgeBoe

noJsie — 2,5 cm);

- pacCTOsSIHHE OT BEPXHEW MM HWKHEN CTPOKU TEKCTA 10 BEPXHEN WM HUKHEH PAMKH JI0JKHO

ObITh HEe MeHee 10 MM (B mapameTpax CTPaHHUIIBI BHICTABISIOTCS 3HAYCHUS — HIDKHEE ToJIe — 3

CM, BEpXHee 1oJie — 2 cM);

- ab3a1lbl B TEKCTE€ HAUMHAIOT OTCTYIIOM OT paMKH paBHBIM 1,25 cM;

- HHTEepBAJI NOJYTOPHBIHN, WpU@T: 1BET yepHbIil, Times New Roman, pasmep 14 nr.

3) TekcT mOKyMeHTa MpH HEOOXOAMMOCTH Pa3feisSioT Ha pa3/ieNibl M Mojpa3zienbl. Pa3mensi,
NOJpa3/ieNbl JOKHBl MMETh 3arojIOBKH. 3arojioBKM CIEelyeT IedyaTraTh ¢ NMpONUcCHOW OyKBbl 0e3
TOYKM B KOHIIE, HE MOa4YepKuBas. [IepeHOCH CIIOB B 3arojioBKax He JOMycKarTcs. TOouky B KOHIE
3arojioBKa He CTaBsT. PaccTosiHMe MEXy 3arojJOBKOM M MOCIETYIOUIMM TEKCTOM JOJDKHO OBITh 18
NYHKTOB. PaccTostHre MeXay 3arojloBKaMH pasjiena u mojpasjena - 8 myHKToB. PaccTosHue Mexmy
NOCJETHEH CTPOKOM TEKCTa U MOCIEAYIONIMM 3ar0J0BKOM - 18 myHKTOB.

4) Kaxmplii pa3ziesl peKOMEHIyeTCs HauMHATh C HOBOHM CTpaHUIIbI. Pa3lenbl MosICHUTEIbHON
3aMMCKU JIOJDKHBI UMETh MOPSAKOBBIE HOMEpa, 0003HAaYeHHbIE apaOCKUMU I(pamMu 0e3 TOUKH, B
npejenax Bcell MosSCHUTENbHON 3aIUCKY U 3alTMCaHHbIe C a03alHOTO OTCTYTIA.

5) Ilompaznensl ciaeqyeT HyMepoBaTh apaOCKMMU HHU(PaMU B Tpelenax KaKAoro pasjena.
Homep moapasznena cocToUT M3 HOMEpa pasziesia U MoApasjena, pa3/elICHHbIX TOUKoil. B koHue
HOMeEpa MoJpasiena TOUKY HE CTaBsIT.

6) Hymeparus cTpaHuIl MOSICHUTEIBHOM 3aMCKH JTOJHKHA OBITH CKBO3HOM. [lepBoii cTpaHuIei
ABJIIETCS TUTYJbHBIN JINCT. Ha TUTYJIBHOM JINCTE HOMED HE CTaBST.

7) TlpunoxeHus: HyMepyroTCcsi OyKBaMU PycCKOro anaBuTa U COJACPKUT HA3BaHHUE.

8) Ha mnepBoM (3ariaBHOM) JIMCTE€ TIOMEUIAIOT COJEpXKAaHUE, BKIIOYAIONIEe HOMepa |
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HalMEHOBAHHUS PA3JeNIOB U MOJPA3/IEIOB C yKa3aHueM HOMepoB JucToB. CozmepikaHue BKIIOUYAIOT B
o01iee KOJMYECTBO JIUCTOB jgokymeHTa. CioBo "ConepkaHue" 3amuchIBaeTCsl B BUJAE 3arojIOBKa
(CUMMETPUYHO TEKCTy) C HponucHod OykBbl. HammeHOBaHMs, BKIIIOUEHHBIE B COJEpKaHHE,
3aMMChIBAIOT CTPOYHBIMU OyKBaMH, HAUMHASI C IPOTIMCHON OYKBBI.

4.2 N3710:KeHHe TEKCTA MOSICHUTEIbHOM 3alIMCKH

1) TekcT NOsSCHUTEIBHOM 3aIKCKU JIOJDKEH OBITh KPATKUM, YETKUM U HE JIOIYCKATh Pa3IHYHbIX
TOJIKOBAHUH.

2) B TekcTe MOSCHUTEIHHOW 3AIMCKH HE JIOMYCKACTCSL:

— MNPUMEHATh  COKpAalleHHUs  CJIOB, KPOME  YCTAHOBJEHHbIX  IpaBWJIaMH U
COOTBETCTBYIOIIUMH I'OCYJaPCTBEHHUKH CTaHAapTaMU;

— COKpalLIeHMs TUMA: IIT.; 3K3.; pa3fd.; I.; PUC.; 103.; TabJ. cleyeT NPUMEHSTh TOJIbKO B
conpoBoxaeHuu 1udp. Hanpumep: 10 3k3.; m.4; paza. 2.;

— MHCIIOJIb30BaThb B TEKCTE€ MaTeMaTHYeCKUMH 3HAK MHUHYC (-) Hepea OTpULATebHBIMU
3HaueHusAMU BenuuuH. Crieyer nucarh ciaoBo "MHUHYC'":

— ynorpebmare 6e3 nudp MareMaTHUecKue 3HaKM (=<, => ¥ T.I.), a TakkKe 3HaKu No
(nomep), % (TMPOLIEHT) U T.1.

3) domyckaeTcs HOpUMeHATH abOpeBHaTypy (COKpalieHHMs TEPMHHOB, COCTOSMIMX U3
HECKOJIbKUX CJIOB) W COKpallleHHble HauMeHOBaHus u3lenuid. Ho mpu mnepBoM yHOMHUHaHUM
00s13aTeIbHO MPUBOJUTCS MX IMOJHOE Ha3BaHWE M B CKoOkax cokpamieHHoe. Hampumep: ACY -
aBTOMAaTH3UPOBaHHAs CHCTEMa YIPABJICHUS.

4) HamMmeHOBaHHsSI KOMaHJ, PEKHMOB, CHIHAJIOB M T.OI. B TEKCTE CJEIAYeT BBIACITH
KaBbIUKaMHU.

5) Umnroctparuy.

- Bce wntocTpanuu (quarpamMmbl, CXEMbl, YEPTEXKH) UMEHYIOTCS pUCyHKaMu. PucyHku, eciu
UX B TEKCTe 0OJbIlE OJJHOr0, HyMEpYIOTCS IOCIE0BATENIbHO apaOCKUMHU LM(pamMHu CKBO3HOM
Hymepanueil, Hanpumep: (Pucynok 3). Jlomyckaercs Hymepauus WUIIOCTpaluid B IMpeaenax
paznena (Pucynok 2.3).

—  PucyHku MOryT MMeTh HaMMEHOBAHHS M TOSCHSAIONIUE JaHHbIC (IMOJPUCYHOUHBIH TEKCT).
CnoBo "PucyHok" ¥ HaMMEHOBAaHHME PUCYHKA TMOMEINAIOT TMOCJE MOSCHUTEIbHBIX TaHHBIX U
pacroyararot clieyromuM oopazom: Pucynok 3 - Mensens.

[Tpu ccplTkax Ha WIUTFOCTPALIUU CIIEYeT IMUcaTh "... B COOTBETCTBUH C PUCYHKOM 3".

6) TaGmuisL.

— Iudporoit marepuain, kak npaBuiio, opopMIIIOT B BUe Tabaull. 3arojoBku rpad tadbauin
HAUYMHAIOT C IPOIMHUCHBIX OYyKB, a IMOA3aroJIOBKM - CO CTPOYHBIX, €CIIM OHU COCTABIIAIOT OJIHO
IpEeUIO’KEHHE C 3aroJIoBKOM. EciM MoJ3arojoBKM HMEIOT CaMOCTOSTENIbHBIE 3HAUYEHUs, TO HUX
HAUYMHAIOT C IPONUCHBIX OYKB. 3ar0JIOBKHU M MOJ3aroj0BKH YKa3bIBAIOT B €IUHCTBEHHOM YHCIIE.

—Ecnu ctpoku mnu rpadsl BeIXoAAT 3a ¢popMart JIMcTa, TaONMIly JEIST Ha 4acTH, KOTOphIE B
3aBHCUMOCTH OT TaOJIUIIbI IEPEHOCAT Ha APYrHe JUCThI, WK MOMEIIAIOT Ha OJTHOM JIMUCTE PAIOM, UITH
OJIHA MO, IPYTOM.

—CnoBo "Tabnuma", 3arosoBok (IpuU €ro HaJU4YMM) W TOPSJIKOBBII HOMep TaOIHIIbI
MOMEIIAIOT OJIMH pa3 clieBa HaJ IEPBOM YacThio Tabmuibl. Hampumep:

—Tabnuna 15 - CpaBHUTEIbHBIE XapaKTEPUCTUKH 3JIEMEHTOB

Han nmocnenyronmmu yactsamu Tabiaunbl nomemiaior ciosa "lIpogomkenue Tabmumbl " ¢
yKazaHueM Homepa. Eciii B KOHIIe cTpaHMIIBI TabiauIa IpepbiBaeTcs, U €€ NpoAOoKeHne OyaeT Ha
CIeAyIOUIed CTpaHuIe, TO B NEpBOM YacTW TaOMUIBl HIDKHIOI TOPH3OHTAIBHYIO JIMHHIO,
OTPaHUYMBAIOLLYIO TaOIHILY, HE TPOBOIIT.

—Tabnuupl, 3a HCKIIOYEHHEM TaOMUI[ TNPUIOKEHUH, cleayeT HyMmepoBaThb apaOCKUMHU
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nudpamMu CKBO3HOM Hymepanuen. [lomyckaeTcss Hymepanus TabmuIl B mpeaenax paszziena. B stom
cilydae HoMep TaOJIMIIbl COCTOMT U3 HOMEpa pa3zesia U MOPSAKOBOTO HoMepa TaOJIUIIbl, pa3/IeIeHHBIX
TOYKOM.

—Ipu cchuike Ha TaOIUIlY YKa3bIBAIOT CJIOBO "Tabnuia" u ee HoMep.

7) ®opMyIIbL.

—B ¢dopmynax B kauecTBe CHUMBOJIOB ClIelyeT HNPUMEHSTh OOO3HAYEHUS, YCTAaHOBJICHHbBIC
COOTBETCTBYIOIIMMH cTaHaapTamu. IlepeHoc dopmyn momyckaercst TOIbKO Ha 3Hakax +, -, *, =,
IpUYeM Ha HOBOM CTpPOKE 3HAK HEOOXOJMMO MOBTOPUThH. PacimiudpoBKy CHMBOJIOB C yKa3zaHUEM
enuHAI (PU3UYECKUX BEIIMYMH U YHCIOBBIX KOA(D(DUIIMEHTOB, BXOAAIUX B (POPMYITy, JAIOT C HOBOM
CTPOKHM B TOH K€ IOCIIEOBATEIbHOCTH, B KakoiW OHU NpuBelneHbl B Qopmyie. IlepBas crpoka
pacmupoBKH JTOKHA HAUMHATKLCS CO ciioBa "rae" 0e3 ABOeTOUMs MoCie HeTo, HallpuMep:

I=U/R, (21)

roe I - cuia Toka, A;

— @opmynbl cieqyeT BBIACHATh U3 TEKCTa B OTACIBHYIO CTPOKY. Bplllle M HUXKE KaKIOU
(bopMyIIbI TOIKHO OBITH OCTABIICHO HE MEHEE OAHON CBOOOAHON CTPOKHU.

— @opMynel JOKHBI HYMEPOBaThCS CKBO3HOM HyMmepanueid apabckumu nudpamu. Homep
YKa3bIBAIOT CIIPaBa Ha ypPOBHE OPMYJIbI B KPYIJIbIX CKOOKAX, HAIIpUMED:

V=M/W, (12)

— CchUIKH B TEKCTe Ha HOMep (HOopMyIbl Aal0T B ckoOkax, Hampumep: "... B dopmyne (12)".
Jomyckaercst Hymepanust GopMya B Ipeienax pasena.

8) Crnucok MCIOJIb30BAHHOM JTUTEPATYPHI U TIPUIIOKCHHUS.

—B cnucok MCnonp30BaHHON JUTEPATyphl BKIIOYAIOTCS BCE HMCTOYHHKHU, KOTOPBIE CIIEAyeT
pacrnojiarath B MOPSIKE MOSIBICHUS CChUIOK B TEKCTE.

—CBeznenus o0 kHUrax (MoHOTrpaduu, y4eOHHKH, CIPABOUYHUKU M T. JI.) AOJDKHBI BKIIOYATH:
dbamMunMi0 ¥ MHHULIMAIBL aBTOpPA, 3arjiaBHe KHUTHU, MECTO W3JaHuf, U3JATelIbCTBO, IO/ W3/aHUf,
KOJIMYECTBO CTpaHMI] B KHuUre. JlONycKaeTcsl COKpalleHHE Ha3BaHMsI Tpex ropoaoB - Mocksa
(M.).Canxkr-IletepOypr (C.-I16.), Kues (K.). Hampumep:

Mnsaaun B.U. Hudpossie nusmepurensHble yerpoiicTBa. - M.: Bricmas mkona. 1991. - 335 c.

— WmrocTpaiinoHHblil  Matepuali, TaOMUIBl WM TEKCThl BCIIOMOTATENIbHOTO XapakTepa
JIOTIyCKaeTcsl JaBaTb B BuAe mnpuwiokeHui. [IpwioxeHus oQopMisioTcs Kak MpOAOIKEHUE
MOSICHUTENBHOM 3anucku. Kaxnoe npuinoxeHue JA0JKHO HAUMHAThCS ¢ HOBOTO JIMCTA C YKa3aHUEM
HaBepXy mocepennue cTpanuilpl ciosa "llpunoxenue". [lpunoxenue 10HKHO UMETh TEMATHYECKUN
3aroJIoBOK, KOTOPBIH 3aMTUCHIBAIOT CHMMETPUYHO TEKCTa C IPONUCHON OYKBBI OTJIEIHHON CTPOKOA.

— Ipunoxxenus 0003HAYAIOT 3ariaBHBIMU OyKBaMH pyccKoro andaBuTa, HauuHas ¢ A, 3a
uckimouennem OykB E, 3, i, O, 4, b, bl, b. Eciu B JIOKYMEHTE OJHO MPUJIOKEHUE, OHO
obo3Hauaercs "[Ipunoxxenne A".

4.3 OdopmiieHre CTUCKA UCIOJIH30BAHHBIX HCTOYHUKOB

CrucoK  WCIOJNB30BaHHBIX ~ MCTOYHHUKOB OQOPMIISICTCS B IOJIHOM COOTBETCTBHH  C
6ubnmuorpadpuueckumu odbocHoBanusiMu cornacHo I’ OCT 7.0.100-2018. bubauozpaughueckas 3anuce.
Bubnuozpagpuueckoe onucanue: obwue mpebosanus u nPagUIa COCMAGLeHUs.

Bce uCTOYHMKM JOJDKHBI OBITH TNpeAcTaBieHbl B andaBUTHOM mopsake. CexeHust o0
HCTOYHHKAX CJIelyeT HyMepoBaTh apaOCKuMu nudpamMu 6€3 TOUKH U 1evaraTh ¢ a03aIHOTO OTCTYIIA.

KonndecTBo HCTOUHUKOB 10JIKHO ObITh He MeHee 10. McTouHuK Bce JOKHBI OBITh CBSI3aHBI
C TEKCTOM, T.€. B TEKCTE JIOJDKHA OBITh CChIIKA HA MCTOUYHUK. OdopMIIsieTcs: OHa B BHJIE KBaPaTHBIX
CKOOOK 1 HOMEpOM B criucke. Hanpumep, [2].

IIpumep:
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Kuura oqHoro aBropa /me4yatHbliii pecypc/
Jlymnaukosa, T. FO. OcHOBBI rocy1apCTBEHHOTO U MYHHUIIMTIAILHOTO yIpaBieHus. ['ocyaapcTBeHHOe
ynpasienue: ydeonoe nmocodue / T. FO. JlymuukoBa. — Yensounck: M3garenbctBo YensOuHCKoOro
rocygapcTBeHHoro ynusepcutera, 2019. — 175 c¢. — ISBN 978-5-7271-1553-4. — Tekcrt:
HETIOCPEICTBEHHBIN.

Kuura ognoro aBropa / 3jieKTpOHHBII pecypc /
CenentneBa, J. O. [Tonuruueckas nmumxenorus: yaeonoe nocodue / . O. CenenrbeBa. — 2-¢ U3,
uctp. u 1on. — Mocksa: FOpaiit, 2019. — 164 c¢. — (bakanaBp u maructp. AKageMUYeCKUi Kypc). —
ISBN 978-5-534-06386-8. — Tekcr: anekrponnsiit / FOpaiit : [3nekTpon.-6ubn. cuctemal. — URL:
https://www.biblio-online.ru/bcode/434299 (mara obpamenus: 25.06.2019). — Pesxkum goctyma: uis
3aperucTpup. noipzoBarenein Yenl V. *

Knura g1yx aBTopoB /me4yatHblii pecypc/
Copokotsirna, WM. H. IlpodeccuonanpHas STHKa OpHCTa: YYEeOHHUK [UIl aKaJEMHYECKOTO
OaxanaBpuata / 1. H. Copokotsrun, A. I'. MacneeB. — 2-e u3n., mepepad. u gom. — Mocksa: FOpaiir,
2015. — 327 c¢. — ISBN 978-5-9916-3992-7. — ISBN 978-5-9916-5523-1. — TekcrT:

HEIIOCPEICTBEHHBIMN.

CaiiTbl, mopTaabl, 6a3bl JaHHBIX
Python 3 nns waunnaromux — Crpoku. @Dynkumu U meronsl crtpok. — URL:
https://pythonworld.ru/tipy-dannyx-v-python/stroki-funkcii-i-metody-strok.html (mara oGpamieHus:
25.10.2023). — TeKCT: 2IEKTPOHHBIIA.

CailiT 371eKTPOHHOI OMOIMOTEeKH
Scopus: pedeparuBHas 6a3a mamHbix / Elsevier BV. — URL: http://www.scopus.com/ (marta
obparmenus: 01.09.2023). — f3. anri. — Pexxum moctyna: 1uis 3aperucTpup. moib3opateneit Yenl'Y. —
Tekcr: 2neKTpOHHBIN
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[Tpumep odopmiieHns CIUCKA UCTIOIB30BAHHBIX UICTOYHHUKOB!
CHIUCOK UCITOJIB3OBAHHBIX UCTOYHUKOB

CITHCOK HCITOJIB30BAHHBIX HCTOYHHKOB
e

) I8 or
w
| Anekceer E.b. [lpoexTHpoBaHHE H TEXHHYECKAS SKCIUIYATALHA UHPPOBLIX

TeNeKOMMYHHKAIHOHHEIY CHCTeM M ceTeil: yuebHoe nocobue/ E.b. Anekceer. -
M.:TJIT, 2014, - 392 ¢.

2 Tletun B.M. Arduino w Raspberry Pi B npoerxtax: IlpaktHueckoe
pykoeoacteo / B.H. Iletun. - M.: JIntPec, 2016. 314 c.

3 llosapHaa cMrHanuzamud. [DNekTpoHHEIH pecypc]. — Pesum nocTyma:
http://alarmtelecom.net/fire htm (Jara obpamenna: 22.03.2017).

4 CHcreMbl NOKApHOH CHIHAMH3AUHH H MOXKApOTYIIEHHA. |[DNeKTpOHHBIH

pecypc]. — Pesonm goctyna: http:www . sthoaw'l 5 (data odpamenna: 22.03.2017).

13



4.3 OPTAHMN3BAIUA SAIUTHI KYPCOBOI'O ITPOEKTA

I[Tporenypa 3amuThl KYpCOBOTO ITPOEKTa OCYLIECTBISIETCS B CIICAYIOLIEM ITOPSIIKE:

oOyJaronuiicsi 3apaHee J0JKEH YCTaHOBUTH Pa3pa0OTaHHbIN MPOrpaMMHBIN MPOIYKT Ha
yKa3aHHBIH NpenojaBaTesieM KOMIIBIOTED;

noAroToBUTH Nokian no tematuke KII u mpesenranuio, KOTopble JOKEH 003aTENbHO
COJIEp’KaTh OCHOBHBIE TEOPETHUECKHUE BBIKJIAIKU I10 IOCTABJIECHHOW TE€ME, IOCTaHOBKY
3a/la4, ee MPOEKTUPOBaHUE, Pa3paboTKYy;

3aIyCTUTh MPOTPAMMY U MOSICHUTH OCHOBHBIE 3IeMeHTHI paboTsl ¢ UC;

OTBETUTH Ha JIONOJHUTENIbHBIE BOIIPOCHI.

KypcoBoil mpoekT 1o pe3ysibTaraM BBIMOJHEHUS M 3alUTHI OI[EHUBAETCS MO MATHOAITBEHON
CHCTEME C YUYETOM CJIEAYIOLIUX OCHOBHBIX 1apaMETPOB:

CTETNIeHb COOTBETCTBHS COJIEPKAHUA U 00beMa paboThl HHIUBUAYAILHOMY 3a/IaHHIO;
HPaBHJIBHOCTH PAOOTHI IIPOrPAMMBI;

3HaHHE 00YYAIOIIMUMCS KOJIa IPOrPaMMBbI;

KauyecTBO O(OPMIICHHS TEKCTOBOW YacTH, TaOIMYHOTO ¥ HWHOTO TIpaduuecKkoro
MarepHana;

IMOJIHOTA W MPABUJIBHOCTb OTBCTOB Ha BOIIPOCHI, 3aJJaHHBIC B XOAC 3alllUThI KYpPCOBOI'O
HPOCKTA;

coOmoenne rpaduka padboTsl.

HroroBasi oleHka 3a KypCOBOH IPOEKT 3aHOCHTCS B BEJIOMOCTh M B 3QUETHYIO KHHUXKKY
00ydJaromerocs.
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IIpuioxenue A - Ilpumep opopmiieHHs TUTYIBHOIO JIUCTA

Munncrepcreo obpaszoeanna Hpryrckoi obaacra
TocygapcTEeHHOS DIO#EETHOS mpodeccHOHATEHOS
cbpazoeaTeneHoe yupekgeHue HpryTerol odaacTe

«MpEyTCKHE AEHATTHOHHEIH TeXHHEEYM
(TBIIOYHO «HAT»)

KI1.09.02.07.23.201.05.113

11t
]'.!

Kon 2 3

I UMAIEHOCTH

1 = roj BRNOIHERNA padoTH
2 — HOMEp IPYIIE]

3 — NOPANKDBKI HOMEP N0 KYPHATY

HHPOPMAITHOHHAA CHCTEMA «KYPCEIL»

HpryTck 2023

Ipeacematens BITK: (M_A. Kyapasnega)
{m0orECE, mETa)

PyroBogHTENE (A C. Anexcangpora)
{OSMmHCE, 213}

OfyuarommAca: (A.C. Jemncoea)
(T, gETa)
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IIpunoxenue b - 3axanue Ha KypcoBOii POEKT

Munncrepcreo obipazosanna Hpkyrckoi ofaacrn
TocvaapcTeeHHOe D0TAeTHOS NpodeccHOHATEHOS 0DPa20RATRIEHOE VIpEEIeHHS
Hpiy1cko# obmacta
« APy TCHAR AEHANHOHHER TeXHHEV M
(TBIIOVHO «HAT»)

VTBEPA TARD:
[pegcenatens BITK
M.A Kygpaeneea/
15 cemTadpa 2023 1.

3ATAHHE

Ha KyPCOBOil MpoeKT

no MK 0502, «Pazpaborka koga HEGOPMAITHOHEEIX CHCTEMY
crvaeHTv IV xypea yaedHo# rpymmel BEB-20-1
erncopoi Ange CTenanoBHe

Liasiilina, A, OTCTR0 )

Tena: HadopMaoHoEHaT cHeTeMa «KvpeRl

Hagano npoexTHpoRaEnd: 15 centadpa 2023 1.

Cpok npeacTaeneHHa K sampTe: 06 gexabpa 2023 1.

PyroBOOHTENE: (A C. Anercasgpoea)

LTRSS e |

Cryaent: (A.C. Merncoea)
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IIpoponxkenue npuioxkenus b

Jananme:

PaspaboTaTe mporpadhHER IPCIVET E COOTESTCTERA ¢ NpeIMeTHOR 0OMacThio.
Tpefoeanus k padore DporpaMMHOre MpoJyKTa:

IMporparuEEE OpoayET paspadoTad B COOTESTCTENH TEXHHURCEHM 3aTAHHeR.
[TporparMEEl OpoOyET MOEET BENIOUATE E C20d MOIVIE, paspaloTaHHEI B Xode
Eypoogore npoexTHpoBamma mo MK 0901 IlpoektmpobzEme H paspaboTea Bed-
I ETIC R ST

IMTporparMHED OpoOVET JoTEeH OIEPaTHERC PACOTATh ¢ JaHHEMHA B JAHHOH IpeTMeTHOH
OBTACTH.

CeefeHHA JOM#HE XPaHHTBCE H HCOOOBIOBATBCA OpH COCTABNEHHE H oTOOpe
CTATHCTHYECERX JAHHEIX.

Ha 3Tame npoekTHpOBZHAA HeoOXOZHMC OPOESCTH MOJSTHPOEARHES (COCTAEHTE MOTETH),
ONHCEEANE: OPONECe COSTANAT H SECINIVATAIHE OPOTPAaMMEOTD OPOTVETA.

Patbora © HCXOOHEIMHM JAHHEDME JODFHA OpeSyCMATPHEATE PEFHM EOLIEETHEHOTO
ACCTYTIA.

ITonsscEaTens JOEEH HMETE BOSMOEHOCTE EIMATH HA PESYIBTATH PACIETOR IVTEM
EEIOOPA DapaMeTPOE JAHHED, EHIA TPeOvenoH ONepalTHe.

PabtoTa DonesoEaTENd © OPOrpaMMHERM OPOAYETOM A0EHE CTPOHTECA B BEIOE JHATOTOECTO
Ipollecca ¢ NOCTeoEATeNbHENM ERIOOpOM JeHCTEHE.

Pesymeratams pabOTEl OPOTPaMMHOIC OPOSYETA AEMASTCA EEMIONHEHHE CISTYHOMIHX
OTEPATHA:

"HIMeHEHHS XPAHHMEIX JaHHEX (EECT, pPefaETHPOEAHHE, VAATSHHE JAHHELX)
ofecIEdeHHE MENOCTHOCTH JaHHEDS;

"NOHCE HIH OTOOD JAHHEIX H HX OpPeJCTAENSHHE E COOTEETCTEHH © VCIOEHAME,
chOpMYIHEPOBAHABME 43aKa3THEONMY

"npecOpasoEaHHE EPAHHMEY JaHEHX H'HIE QOpMHPOEIHHEe HOEBRIX JAHHEIX E
PESYIETATE BEINOIHEHNA NPOUedyp oopadoTrs;

" PVEOEQJCTED MONBIOEATSNA B COCTARS ONpOTPadMMHEOTD KoMimexca (Help).

B pesymeTaTe ERIMONHEHHA EYPCOECTC IPOSETa JOMEEH ORITE EBIIONHSH DOIHENT
UHET NOpoeFTHPOBSHEA 2 H  paspaloTEH  OpOoTPaMMHEOTD  DOPOJYETa,  BETEOYAd
HEGOPMADHOEHDE, OPOTPaMMEOS H JOKYMEHTATEHOS 00eCIIeTeHHEe.

Ilpa paspaCoTEe OpOTPaMMHOTC NOpPOOVET3, S04 OTCISEHEAHHA padoTEL ©
H3MeHAIIEHECA AEEopManHel, J0I#FHEA HCIOIES0EATECA CHOTEMA YIIPAEIEHAA ESDPCEAME
(zit)-

MeToguueckHe YRAZAHHA N0 BEINOTHEHHID MTPOTPaMMHOE JOKYMEHTALHE

TexcT moACHHTETEHOR samucEn odopumieTc & cooTeeTcTENe ¢ TOCT 7.32-2017.

CTpapRnmEl TeECTA H EBEIROYeHHEE E (I3 HUMOCTpAEE H Ta0OHDE  JOMEEHELD

COOTEETCTECEATE Gopumaty A4 mo TOCT 9327-50. [lporpasmimas JoEyIEHTAIE,
EXOJANAT B COCTAE KYPCoBoTe OpoekTa, JOUDEHA COOTESTCTEORATE Tpeboramman ECTLTT
MaTepHAIEL NPeICTABIAEMBIE K JANIHTE

TloRcHMTENEEAT 3AMHCES.

Ilporpannmas 9acTs.

TlpeserTamsa.

Marepmaner pasMemTeHHEE B PeNOSHTOPHE CTYASHT: ¢ Haseanmen KP ma ceprepe
TexmmEyMa (hitp://gitlab irlat ).
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Ipuioxkenue B - Ilpumep opopmiieHus cogepranus

Coaep:xanne
BEBEIEHHE ... e et ss s e st en e s e s n s e e n e s s s a e 3
1 OGz0p cymecTBYIOMIHY AHATOTOB HC i s 4
2 AHATHS NPOTPAMMHELX NPOIYKTIOB, HCMOTB3YeMBIX MpH paspafoTre HC.................. 7
2.1 OBocHoBaHHe BRIGOPA MPOTPAMMHEOTO MPOIVETA ..ot ieamieesie e s e eassceens 8
3 Omucanse mpeameTHoH 0GaacTHHIC e 11
4 TeXHHIECHOR JAMAHME ... ooreireeoree e smsnsrrnsmn s sensns s rasmsnssassmsnssnesmsn e srsanenesensanans 12
5 TIPOEKTHPOBAHHE FIC .....ooveeoceeces s ssse s ess s esss s sssssa s s sasssssssssssessssnsassssonns 13
5.1 CrpyrrypHag cxeMa O s 13
5.2 DYEFIHOHATEER CREMA I . riiiciimiiiissnsseimmisssssssisssansssssssnssss bbbt ssss sassshsamssssssnts 14
6 PaspaBoTEA FIC. ..o srns s s s s s n s s s nenn s 18
6.1 Paspabotra HETepdeiica HC ... 18
6.2 PazpaGotra Gaskl JaHHBIX FIC. ... s s 20
6.3 PaspalBoTra TIC ..ot e 20
7 TexHoMOrHYecKas JORYMEHTALHE FIC e 23
7.1 Pyrorogcteo moae30BaTeld HC. ..o s 23
T S 28
CHHCOK HCTIONMb30BAHHBD HCTOMHHEOB ..cciiameiesiisssssssnssssmmsss s ssamssssssnssssssssss snmnssssrnns 29
Tpunosxerne A TeXHEYECKO® 3ATAHHE ..o s ressns e e sres s snssmsneronas 30
Tpunosxerne B TTHCTHHE DIABHOH CTPAHMIBL.......oovoeeeeerecreeenescesmnssressmss s smnneroas 34

EKI1.02.02.07.23.201.05 113

Fizmae | TTssct M moEyM Mozoes | Jama

2 15

Tl Jhmct Tmcron
||

HHPOPMAITHOHHAA

CHCTEMA «KYPCBI» TBIIOYHO «HAT» BEB-20-1
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Ipuioxkenue I' — [Ipumep odopmiienus npuinoxenust JMCTUHT A

Ipunoxenne b — Jducrunr index.php

<IDOCTYPE=

<?php

/mogkmodenne k BT

include "connect.php”;

7=

<html=

<head=

<l-- noAKMIOYEHHE CTHIEH H JOMOIHHTENRHBIX |8 CKPHITOR —=
<link rel="stylesheet" type="text/css" href="style.css">
<link rel="stylesheet" type="text/css" href="menu css">
<link rel="stylesheet" type="text/css" href="noo.css">

<link rel="stylesheet" type="text/css"
href="https//irkplanetarium.com/workspace/inc/noo.css728">

<script sre="http://ajax.googleapis.com/ajax/libs/jquery/1.7. 1/jquery. min.js"
type="text/javascript"></script=
<script sre="http2//code jquery.com/jquery-1.9.1 js"=</script=
<link rel="stylesheet" type="text/css" href="js/jquery.datetimepicker.css"/>
<script ste="]s/jquery.js"></script=
<script sre="]s/jquery. datetimepicker. js"></script>
<script sre="build/jquery.datetimepicker full js"=></script=
<l-- noAkMOYeHHE CTHIEH H JOMOIHHTENEHEIX |8 CKPHITTOR —=
<script type="text/javascript">
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