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OBIIME ITOJIOKEHHUA 110 KYPCOBOMY ITPOEKTHPOBAHUIO

Metonuueckue yKa3zaHMs IIpeaHa3sHadeHbl Ui CcTyaeHToB creruaibHoct  09.02.03
"I[IporpamMMupoBaHre B KOMIIBIOTEPHBIX CUCTEMaX ", MPUCTYMAONIMX K 3aBEPIIAIOIIEMY dTaIy
00y4YeHHMS B KOJUICIKE - BBIMOJHEHHUIO KYPCOBOTO MPOEKTA, a TaKXe Il PYKOBOIUTENICH,
KYPCOBOTI'O ITPOEKTA.

KypcoBoii mpoeKT SBIISICTCS 3aKIIFOYUTEIILHBIM 3TAlloM OOYYEHHS CTYACHTOB U UMEET IIeNbI0:

CHUCTEMAaTH3AIMIO, 3aKPEIUICHHE M PaCIIUpeHHE OOIIEHAYYHBIX M WH)KCHEPHBIX 3HAHUU 10

CIICIMAILHOCTA M MPUMEHEHHUE MX IPH PEIIeHUH KOHKPETHBIX 3aj]lad, MMEIONIUX peabHBIN

MIPOU3BOJICTBEHHBIN XapaKTep;

— yray0JeHHOe HM3YyYEeHHE IMPEAMETHON 00JacTH B COOTBETCTBHH C TEMOW KYpPCOBOTO
MIPOCKTA,

— pa3BUTHE HABBIKOB CAMOCTOATEIILHOW pa0OThI U OBJIAJICHUE METOJMKON HCCIIeIOBAaHUMN
IPH PEIICHUM KOHKPETHBIX IPOOJEM M BOIPOCOB, pa3padaThiBACMbIX B KYpCOBOM
MIPOCKTE

— TOJATOTOBKY CTYJICHTOB K IPEACTOSAIICH eATEeIbHOCTA Ha TPOU3BOICTRE.

Tema KypcOoBOTO TIpoeKTa OMpeaeNseTcs W  JOBOAUTCS JIO CTyACHTAa B

Mepruo, KOHCTPYKTOPCKO-TEXHOJOTMYECKONH TIPaKTHKA Ha 4 Kypce TMOCiae Yero

paccMaTpuBaeTCs Ha 3aceJaHUU ITUKIOBOM KOMHUCCHUH M YTBEPIKIACTCS IPHKA30M

3aMJIMPEKTOpa KOJUIe KA.

2. 3amaHWe HAa KypCOBOW IPOEKT COCTaBICHHOE PYKOBOJIUTEIEM TII0 YCTaHOBIICHHOM
dbopMe U YTBEPKICHHOE ITMKIOBOM KOMHCCHEH, C yKa3aHHEM CpOKa OKOHYAHHS
KYpPCOBOM palOThI, BBIIAETCS CTYACHTY IIOCIE 3aBEPIICHHS TEOPETHYECKOro Kypca
o0yuenwus. [Ipu BbIave 3a1aHus PYKOBOAMTENb B IMIPUCYTCTBUU CTYICHTA YTBEPXKIAACT
€My JIeTaJbHO pa3paboTaHHBIM TIpaduk padOTBI HAa BECh MEPUOJ KypCOBOM
MIPOCKTUPOBAHUS C YKa3aHUEM OYEPEMHOCTH, CPOKOB BBIMIOJHEHUS W TPYHAOEMKOCTH
OTJICJIbHBIX 3TAIOB PaOOTHI.

3. He pexe omHOro pasa B HENIETIO CTYACHT JOJKEH OTYHMTHIBATHCS IO BBHIMOJHEHHON
paboTe mepen, CBOMM PYKOBOJIUTEIEM, KOTOPBIM Ha OCHOBE KaJICHIAPHOTO ILJIaHa
paboOThI CTYIEHTOB (PUKCUPYET CTEIEHL TOTOBHOCTH KYPCOBOI paOOTHI (B IIPOIIEHTAX K
00BEMY paboTHI).

4, 3a npuHATBIE B paboTe TEXHUYECKHME PEIICHUS W 32  NPaBWIBHOCTH
BBIYMCJICHUI OTBETCTBEHHOCTh HECET aBTOP KYPCOBOT'O MPOEKTA

5. CryneHT, He BBITIOJIHUBIINN KypCOBOH IMPOEKT B YCTAHOBIICHHBIN CPOK, OTUHCIISICTCS U3
KOJUIe/DKa 3a HEyCIIEBaeMOCTh

6. 3aKOHYCHHBIH KYpCOBOW TIPOCKT, ITOANMMUCAHHBIA CTYJIEHTOM | KOHCYJbTaHTaMH,
MIPEJCTABISICTCS CTYJICHTOM PYKOBOJMUTEIIO, IOCIEe Yero HUKAKHE HWCIPABICHUS H
n00aBIEHUS B 3aITUCKE WM YepTekKax HE TOMyCKArOTCs.

[Tocne mpocmMoTpa pyKOBOJUTEND MOANKMCHIBAET 3AITUCKY.

7. Ha 3ammTe KypcOBOTO MPOEKTa CTYIEHTY MOXET ObITh 3ajaH Jt000H BOMpPOC IO
COJIepKaHUIO pabOThI 1 TeMaM, KOCBEHHO CBSI3aHHBIM ¢ PaOOTOiA.

8. Cry/meHT, BBINIOJHUBIIHMNA B CPOK KYpPCOBOW IPOCKT, HO MOJYYHMBINUN TPH 3aIIUTe
HEYJOBJICTBOPUTEIBHYIO OIICHKY HE JIOMYCKACTCS K TPOU3BOJICTBEHHOM MPAKTHKE.

=

TEMATUKA KYPCOBBIX ITPOEKTOB

Tema KypcoBOro mpoeKkTa JOJKHA OBITh aKTyaJdbHOM, COOTBETCTBOBATH COBPEMEHHOMY
COCTOSIHUIO U TIePCIIEKTHBAaM pAa3BUTHA HAyKd U TEXHUKM B 00JacTH MPOTrPaMMHOTO
obecrieueHus: BBIYUCIUTEIFHON TEXHUKH W KOMITBIOTEPHBIX CHCTEM, a Tak)Ke OBITh yBsi3aHA C
MPAKTUYECKUMU TOTPEOHOCTSAMH pBIHKA. [IpyW ompeneneHud TeMbl KypCOBOTO IIPOEKTa
PYKOBOJMTEINb MPAKTUKU Ha 4 Kypce COBMECTHO C 3aBOJICKMMH PYKOBOIUTEISIMU MPAKTUKU
VUUTBHIBAIOT HYXIbI TPEAMPUATHIA, 00ecTieunBas TEM CaMbIM PEaTbHOCTh TEMATUKU KYPCOBOTO
MIPOCKTA.
B psge cnydaeB Tembl paOoOT mpeiararoTcs MPEaNpHUSATHSIMA W OPraHU3ANHMSIMHU, KOTOPBIC
HANPAaBISIOT B a/IpeC KOJUIEKa MUChMa C MPEAJIOKEHUSMHU M0 Pa3padOTKe TeX WM HHBIX
MPOTrpaMMHBIX CPEACTB WJIM aBTOMATU3UPOBAHHBIX CUCTEM.
C y4y€TOM CKa3aHHOTO BBIIIE TEMBI KYPCOBBIX MPOEKTOB YCJIOBHO MOAPA3AEISIOTCS Ha
CJIEIYIOINE BUJIBIL:

— aKaJeMHYECKHUE;

— peajbHbIE,

— TIOHUCKOBEIC,

— KOMILIEKCHBIE.



K akamemMudeckum TemMaM KypCOBBIX MPOEKTOB MOXHO OTHECTH TEMBI 110 MOJICPHHU3AIMU U
VIIYYIICHUI0 M3BECTHOI'O IIPOrpaMMHOr0 oOecnedeHus. Hampumep, moOaBiieHre rpapuuecKux
¢byHKkIMiA B m3BecTHBIN rpaduueckuii pegaktop AUtOCAD, mimm oObeauHEHHE pa3IMYHBIX
MIPOrPaMMHBIX MPOAYKTOB B €IMHBIN KOMIUIEKC C COOTBETCTBYIOIIEH 10pabOTKOM MHTEpdeiica
M0JIb30BATENS], CETEBBIX U JPYTHX BO3MOXKHOCTEM. B 3TOM citydae BecbMa BaKHO UMETh MOJIHYIO
HH(OPMALIHIO O CYHIESCTBYIOIIUX ITPOrPAMMHBIX ITPOIYKTaX.

K peanbHbIM OTHOCATCSI TEMBI TeX pabOT, KOTOpPbIE B JaJIbHEHUIIEM ITOJTHOCTHIO WIIH
YAaCTUYHO TIPEANOJIAraeTcsi HCIOJIb30BaTh B  IPOM3BOACTBE, pa3IMYHBIX (HUpMax W
Oopranm3anusax. B aTHX cioydasx mociie 3amuThl paboThl M COOTBETCTBYIOIIEH oreHke ero 'K
KOITMH HEOOXOTUMBIX MAaTEPHAJIOB MEPEIAIOTCS Ha BHEPEHUE.

B cBs3u ¢ HEOOXOAMMOCTBIO 0OCO0O TIIATEILHON MPOPAOOTKH YKa3aHHBIX MaTepHasoB
o0t 00BEM KypcOBOH MPOEKTa pealbHOrO XapakTepa MO MPEICTABICHHIO PYKOBOIUTEIS
paboOTBl MOJKET OBITh CHIIKEH.

K Takum TemMaM MOXHO OTHECTH CO3J[aHHE PA3IUMYHBIX OAHKOB JaHHBIX, IPOrPAMMHPOBAHHE
3a/1aud 0 aBTOMAaTH3allMM KOHKPETHOM JAesTeJIbHOCTH uesioBeka. Hampumep, co3ganue
ABTOMATU3UPOBAHHOTO pabodero Mecrta mpeacenaTelb MUKIOBOW KOMHCCHH, PYKOBOIMTEIS
OJTHOM U3 CITYXKO MPEAIPUSITHS U JIP.

K mnouckoBbIM TemMaM, Hampumep, OTHOCSTCSA T€, KOTOpbIE MpEAyCMaTpHUBAIOT CO3JaHUE
HOBOM OPUTHHAJILHON KOHCTPYKIIMHA MAIIMH WK €€ OCHOBHBIX Y3JIOB.

K TakuM TeMaM MOXHO OTHECTH CO3JaHHME MPOTPAMMHOT0 OOECIEYCHHS PACIIO3HABAHUS
peuM, CO3JaHUE M BEJCHUE PACIPEACICHHOW 0a3bl JAaHHBIX MO KOHKPETHOW IMPEeaMETHOM
obJacTu.

KomrmekcHbie KypCOBBIE MPOCKTOB BBIMOJHSIOTCS IBYMS WM 0Oojiee CTYACHTaMH, Kak
MPaBWJIO, IO OJHOH M TOM K€ JAOCTAaTOYHO CJIOKHOM U TpymoéMkoil mpoOiieme. Hampumep,
CO3JJaHUE TOJICUCTEM WJIM CUCTEMBI B 11€JIOM aBTOMAaTHU3WPOBAHHOTO YIIPABJICHUS OPTaHU3AINH
nunu npeanpuatus. [Ipyu 3Tom 00s3aTeIbHO BBIJICICHUE WHANBHIYAILHOW PA0OTHI KaXXI0TO U3
CTYACHTOB, pabOTaIIEro HajJ KOMIUICKCHOM paboToil. B 3TOM CBSI3M KaXIbId CTYJICHT
BBITIOJIHSIET O00BEM paboThl, paBHBI paboTe HaJa OOBIYHONH WHIWBHIYyIBHOW KYpPCOBOI'O
MIPOeKTa, 0(OPMIISISI CBOIO YacTh PaOOTHI B BUJIE OTIAEIBHON I'parIeCcKOi YaCTH U TEKCTOBBIX
MaTepHUaJioB.

Bo3mokHa TeMarWka KypcOBOI'O IIPOCGKTa IO pa3padOTKE TOJICHCTEM IPOrpaMMHBIX
CPEJICTB aBTOMATHU3aIlMH TPOSKTHPOBAHUS, HE TPEOYIOIIUX CHCIUAIBHBIX 3HAHUW IO
MIPOEKTUPOBAHUIO.

COIAEP/KAHHUE KYPCOBOI'O ITPOEKTA

B o6miem cityyae KypcoBoi MPOEKT JOKHA BKIIIOYATH MANKY TEKCTOBBIX IOKYMEHTOB 00BEMOM
1o 30-40 ctpanun popmaTta A4, BKIHOYas IPUIOKEHHUS.

OcHoBHOE COACPKAHUE TCKCTOBBIX JTOKYMECHTOB

1. Kak mpaBuiio, TEKCTOBBIE JOKYMEHTHI KYpPCOBOW PaOOTHI BKIIFOYAIOT B CeOS CIICIYIOIIHE
pa3aensl:

— BBenenue

— aHHOTAalMA,

— aHaIMTHYeCKas 4acTh,

— KOHCTPYKTOPCKasl 4acTh,

e BKCHepI/IMeHTaIII)HaSI qacCThb

— CIIMCOK MCIMOJIb30BaHHOM JINTEPATYPHI;

e HpI/IJ'IO}KeHI/ISI.

B KOHKpeTHOM KypCOBOM  IIpO€KTa  HEKOTOpPhIE W3  yKa3aHHBIX  Pas3lejioB MOTYT

OTCYTCTBOBaTh, OOBEAUHATHCA B OIWH pas3fiei, CJIASAOBATH B IPYroM IOPSAKE, €CIH 3TO

JIAKTYETCS JIOTUKOU W3JI0KECHHS COJIepyKaHUSI paOOThI.

2. AHanmuTuyeckas 4acTh

AHamuTHYECKass YacTh KYPCOBOTO IPOCKTA, KakK IMPaBHJIO, BKJIIOYAET B ceOs CleAyrOIIue
pa3Iens:



— OIIMCaHHuE IMIPEAMETHON 00JIacTH.
— 0030p " aHaM3 CYIIIECTBYIOIINX MIPOTrPaMMHBIX CUCTEeM U
000CHOBaHHE HEOOXOIUMOCTH Pa3padOTKH (aHATUTUYECKOM, (PYHKIIMOHAILHOM |
--pa3paboTKa TEXHUYECKOTO 3aJaHMS.
Cy1iecTByOIIME MTPOrpaMMHBIC CHCTEMbl AHATU3UPYIOTCS IO JUTEPATYPHBIM HCTOYHHUKAM,
pekinamubiM MatepuanaMm U B cetv INTERNET.

3. KoHcTpyKkTOpCKas 4acTh

B KOHCTPYKTOPCKYIO YacTh KypCOBOIO IPOEKTa BKIIIOYAKOTCS, KaK IPABUIIO, CJCAYIOIIHME

pas3eib:

— pa3paboTka apXUTEKTYpPHI.

— aITOPUTMUYECKOE KOHCTpyHpoBaHue. OHO mpearnonaracT 0OO0OCHOBaHHWE U BBIOOP
ajropuTMa, pa3paOd0TKy aHAJIMTHYCCKON 4YacTH alropuTMa M pa3pabdOTKy ajropurma
IIPOrPAMMEL;

— KOHCTPYHMPOBAHHUE MOJIb30BATEIBCKOr0 HHTEpderica.

— pa3paboTKa CTPYKTYPhI TaHHBIX.

4. DKcriepuMeHTaIbHAs YacTh.

B skcniepuMeHTanbHYIO 4acTh BKIIIOYAKOTCS CIEAYIOLIME Pa3eiibl:
TectupoBanue nporpamm
. PykoBozcTBO nmporpammucra.

PykoBozcTBO mosib30Bares.

BBenenne umeer o0beM 1-2 cTpaHUIBI M TOCBALIEHO 0030pY COBPEMEHHOI'O COCTOSIHUS
MIPOrpaMMHOT0 oOecriedeHus B BLIOpaHHO# oOsiacTu (mporpammupoBanue b1, Beo-
POrpaMMHUPOBAHUE, CHCTEMHOE MTPOTPaMMHUPOBAHHUE U T.11.).

AHHOTaUMs UMeeT 00beM 2-3 CTpaHUILIbl ¥ KOPOTKO OCBEIIAET CJIAYIOLINE OCHOBHBIE TEMBI:

1. wuenb paGoOTHI

pemaemble 3a1auu (3-4 MyHKTA);

3. OCHOBHBIE TPeOOBaHUsI, PEABIBIIEMbIE K pa3pabaTbIBAEMOMY IPOrPaMMHOMY MPOAYKTY (4-

5 IyHKTOB);

UCTIONIb3yEeMble MOJIETH Y TEXHOJIOTHH («KJIMeHT-cepBep», b1, u 1.11.);

5. BblOpaHHas miuardopMma: S3bIKM MPOrPaMMHMPOBAHUS, PA3METKH, 3alPOCOB U HMCIIOJIB3YEMOE
npuknanHoe u cucreMuoe cereBoe [10 (OC, Be6-ceprep, CYB/I);

6. ommcaHue COJepPIKaHUs Pa3/ICIOB OTYETA.

no

E

Onucanue npeaMeTHON 00/1acTH UMeeT 00beM 3-4 CTpaHHUIIBI U COJIEPIKUT KPaTKUN
TeopeTHyecKkuii 0030p 001aCTH MPUMEHEHHUS JAHHOTO MTPOTPAMMHOTI0 IPOYKTa. DTOT
MOJIpa3/ieNt I0JKEH coepkaTh He MeHee 10 ¢amuimii aBTOpOB UM CCHUIOK Ha JIUTEPaTypy,
MOCBSILEHHYIO UCCIIEI0BaHUIO TJAHHOW MPeIMETHOM 001acTH.

O030p nporpaMM-aHaJI0roB NMeeT 00beM 3-4 CTPaHUIIbI U COJIEPIKUT MEpeueHb
nporpamM (4-5 HauMEeHOBaHUM ), MCCIEIOBAHHBIX MTPU MPOEKTUPOBAHUU JAHHOTO IPOTPaMMHOTO
IIPOAYKTA, UMEIOIIUX CXOIHYIO:

— MpPEAMETHYIO 00JIacTh;
— TEXHOJIOTHIO Pa3pabOTKH.
[To xaxxmoMy U3 3TUX 2 HAIIPaBJICHUH OJJHY IPOTpaMMy CJIETyeT pacCMOTPETH 0oJiee MoApoOHO,
10 OCTAJIbHBIM JOCTAaTOYHO YKa3aTh:
— WX OCHOBHBIE OTJIMYMS OT PACCMOTPEHHOMN U pa3pabaThIBaeMOi MPOrpaMm;
— mepedeHb TpeOoBaHMH K pa3pabaTbIBAEMOMY MPOrPAMMHOMY MPOAYKTY, KOTOPBIM
JTAaHHBIN aHAJIOT HE YAOBJIETBOPSET



Pa3paboTka TeXHHYECKOro 3aJaHUsl 3aHUMaeT 00beM 3-4 CTpaHUIlBL. TexHHUYecKoe 3aJaHue
ABSIETCS O(UIMATBFHBIM JTOKYMEHTOM , Ha OCHOBE KOTOPOTO PEIIAIOTCS CIOPHBIE BOMPOCHI,
BO3HHKAOIIKE B Ipolrecce pazpabotku mporpammuoi cuctembl (I1C) mexny 3aka3unkoMm u
pazpabotunkoM. B pa3paboranHoe TEXHHMYECKOE 3aJaHUE JOJHKHBI OBITh BKJIFOYEHBI CIICAYIOIINE
paszebl:
1. OCHOBAHMUE 1JId PABPABOTKU
B paznene nomxHbI ObITh YKa3aHbI:
JIOKYMEHT (JIOKyMEHTBI), HA OCHOBaHUH KOTOPOT0 BEJETCS pa3paboTKa;
OpraHu3alysi, yrBepAuBILIAs STOT TOKYMEHT, U JaTa €ro YTBePKICHHUS;
HAaUMEHOBAHUE TEMbI pa3pabOTKH.
2. HABHAUYEHUE PA3PABOTKU
B paznene gomxHO OBITh yKa3aHO (QYHKIMOHAIBHOE U SKCILTYaTAallHOHHOE Ha3HAUYCHHE
MIPOrPaMMHOTO U3ZEIIHSL.
3. TPEBOBAHUS K I[TPOTPAMMHOMY U3IEJINIO
Paznen nomkeH coaepkaTh CIEIYIONINE TOAPa3/Iebl:

3.1 Tpebosanus Kk pyHKYUOHATLHBIM XAPAKMEPUCUKAM
B nonpaznene 1omkHbI ObITh yKa3aHbl TPEOOBAHUS:

— K COCTaBY BBINOJHSAEMbIX (DYHKIINH;

— K OpraHM3aliy BXOJHBIX U BBIXO/HBIX JAHHBIX;

— K BPEMEHHBIM XapaKTEPUCTHKAM;

— K IOJIb30BATEIILCKOMY HHTEPQEHUCY.

DTOT monpa3leN SBISETCS OCHOBOIOJIATAIOUIMM JJIsl MPOEKTUPOBAHHUSA MPOTPAMMHOI
CUCTEMBI U TpeOyeT MmoApoOHOTO M3JIoKeHHs. OCHOBOW ISl 3TOW YaCTH TEXHUYECKOTO 3aaHus
ABIISIETCS MOJICTUPOBAHUE  TPEIMETHOM 00JacTH B TMPHIOKEHUHM K TOCTaBICHHOHM 3ajade
pa3paboTKH MPOrPaMMHOTO MPOTYKTA.

3.2 Tpebosanus k HadedcHoCmu
B nmoppasznmene gomkHbI  OBITh  yKa3aHbl TpeOOBaHMS K  OOECIEUEHUIO  HAJIEKHOTO
dbyHkumoHupoBaHust  (obecrieueHHe  yCTOWYMBOCTH, KOHTPOIb BXOJHOM M BBIXOJHOM
nH(pOpMaIuH, BpeMsi BOCCTAHOBJIEHHS MTOCJIE€ OTKas3a M T.I.) ¥ MEPhI 10 3aiuTe uHpopmanuu u
MIPOrPaMMHOM CHCTEMBI B LIEJIOM, KOTOpPBIE OYIyT peamn30BaHbl.

3.3 Venosust sxennyamayuu
B noapaznene nomkHbl ObITh yKa3aHbl yciaoBus skcrutyatanmu [1C, obecnieunBaromye 3aaHHbIe
XapaKTePUCTUKH, a TaKXKe BHUJ OOCIY>KHMBaHHWsS, HEOOXOAMMOE KOJMYECTBO W KBaTU(UKAIUS
nepcoHaa.

3.4 Tpebosanus k cocmasy u napamempam mexHu4ecKux cpeocma
B nonpasznene ykas3biBaroT:
HEOOXOMMBIN COCTaB TEXHUYECKUX CPEJICTB, MX OCHOBHBIC TEXHUUECKUE XaAPAKTEPUCTHKHY;
nporpaMMHas cpena i ¢pynkunonupoanus [1C.

3.5 Tpebosanus k uHpOpMayuoHHOU U NPOSPAMMHOU COBMECMUMOCTIU

B mogapaznene momxHbl OBITh yKa3aHbl TpeOOBaHUS K HH(DOPMAIIMOHHBIM CTPYKTypaMm Ha
BXOJIE W BBIXOI€, UCXOHBIM KOJ[aM, SI3bIKaM MPOTPAaMMHUPOBAHUS U MTPOTPAMMHBIM CPEICTBAM,
KOTOpBIE, BO3MOXKHO, OyIyT HCIIOIB30BATHCS BAIlle IPOTPAMMHON CHCTEMOH.

4. TPEBOBAHHS K ITPOIPAMMHOI JJOKYMEHTALMU

B paznene nomkeH ObITh YKa3aH MpeBapUTENBHBIA COCTAB MPOrPAMMHOM JTOKYMEHTAIIUU U TIPU
HEO0OXOIMMOCTH, CIIEIHATbHBIC TPEOOBAaHUS K HEH.

MuHUMaBHBIA HA00P MPOrpaMMHOMN TOKYMEHTAIMH:

PYKOBOJICTBO IPOTPaMMHCTa;

PYKOBOJICTBO MOJIb30BATES.

5. TEXHUKO-3KOHOMMYECKUE IMTOKA3ATEJIN

B paznmene momxHBI OBITH yKa3aHbI OPUEHTUPOBOYHAS HKOHOMHYECKas I(GHEKTHBHOCTD,
npearnonaraeMasl rofioBasi MOTPEOHOCTb, SKOHOMHYECKHE MPEUMYIIeCcTBa pPa3paboTKH IO

CPAaBHEHHUIO C aHAJIOTaMHU.
6. OTAIIbl PASPABOTKU



B pasnmene ycranaBnuBaioT HeoOXoaumble dTambl  paspabotku [1C, dopmymupyroTcs
00513aHHOCTH MTOCTAHOBIIMKOB 33124, IPOTPAMMHUCTOB, OIIEPATOPOB.

Pa3paGoTka apxXuTeKTypbl MPOrPaAaMMHOI CHCTeMbI 3aHUMaeT 00beM 3-4 CTpaHWIbl U
COJICP)KUT ONHCAaHUE Pa3OMEHHUs IMPOrPaMMHOTO KOMIUIEKca Ha (DYHKIIMOHAIbHBIE MOJIYJIH,
rpaM4ecKyr0 CXeMy B3aWMOJICHCTBUSI IPOTPAMMHBIX MOAYJICH, ¥ BHEITHHE Crenu(UKaIIN Ha
Ka)KIbIM U3 HUX.
Bremasis cnenmdukaiysi MOy s TOJHKHA COIePKaTh CIEAYIONTYI0 HH()OpMAITHIO:

— Ha3BaHUE MOJYJIS;

— TIEPEUYCHb HUCIOJIB3YEMbIX JTAaHHBIX;

— 3aJ1a4H, BBIITOJIHAEMBIC MOTYJIEM;

— OTpaHUYCHMSI U UCKIFOYUTEIBHBIE CUTYAIIUH.

Pa3paboTka CTPYKTYpHI JaHHBIX 3aHUMaeT 00beM 3-4 CTpaHMIIBI U COACPIKHUT TpaHuUECcKyro
cxeMy cBsa3ed Mexnay Ttabmunamu b/, ucnonp3oBaHHBIMH - 0OBEKTaMu (KiaccamM) WU
MacCHBaMU JIaHHBIX, U CHIeUU(UKAIIMH Ha KaXKIbIA U3 HUX.
Crierdukanys Ta0MIbl, 00BEKTa WM MAaCCHBA JIOJDKHA COICPIKATh CIICAYIONIYI0 HH(pOpMAITHIO:
— Ha3BaHUE;
— IIepEeYeHb MOJIEN WM CBOWCTB, /Il MACCHBOB — UX pa3Mep;
— (YHKUMOHAIBHOE Ha3HAYCHHUE.

KoncrpyupoBanne moJib30BaTe/bCcKoro untepdeiica 3annmaer odbem 3-4 cTpaHHIBI U
COZICP)KUT OITMCAHWE HCIIOJb30BAHHBIX CTHJICH, LBETOBBIX M O(POPMHUTENBCKUX CXeM, JH00
nepeyeHb M OmnucaHue (YHKIMOHAIBHOIO HA3HAYEHUs MCIIOJIb30BAaHHBIX  BU3YaJbHbBIX
KOMITIOHEHTOB. Takye MOryT ObITb MPUBEIEHBI HECKOJIbKO BU3YaIbHBIX MPUMEPOB peaau3aluu
H0JIb30BaTENILCKOr0 HHTEp(deiica, TAroIMX MOHATHE O BHELIHEM BUIE€ IPOrPAMMHOIO IIPOYKTa U
HE COBMAJAOIUMX C oOpa3llaMi, NPUBEACHHBIMH B TECTOBOM IIPUMEPE M PYKOBOJICTBE
MI0JIb30BATEIS.
Pa3pa6oTka nporpaMMHOro aJirOpuTMa ONMUCHIBAETCS HA 3-4 CTpaHUIIAX U COACPIKUT
nepeyeHp crierupuKkamii:
— 00paboTUMKOB COOBITHI M COOOIIEHUH, BO3HUKAIOIINX TP KIMEHT-CEPBEPHOM WU
MEXMOIYJIbHOM B3aUMOJECHCTBHH;

— (QyHKUMI 1 TporpaMMHBIX ()parMeHTOB (UTEPATOPOB, CKPUITOB), PEAIN3YIOIINX
OCHOBHBIE aJITOPUTMUYECKHUE 3a]1a4U IPOrPAMMHOI CUCTEMBI.
Cremmduxanys GyHKIuM (IpOLEIypbl), CKPUITA WK UTEpaTOpa JOJKHA COJEPKATh!

— Ha3BaHUE QYHKIUH (1151 CKPUITOB, (POPMUPYIOLINX MOYJb — HA3BaHUE MOJYJISL, TS

UTEPATOPOB — YCIOBHE 1IUKJIIA);
— IepedeHb BXOIHBIX MAPaMETPOB U/MIIM UCTIONIB3YEMBIX TTI00ATBHBIX (CyNeprio0aabHbIX )
NEPEMEHHBIX 1 MacCUBOB,

— BO3BpalllaeMoe 3HaueHue (EClIu ecTh);

— 3aJ1auM, BBIOJIHSAEMbIE (PYHKIIMEH, CKPHUIITOM MM UTEPATOPOM;

— OIpaHMYEHHUS U UCKIIOUUTEIbHBIE CUTYalUH.

TecTupoBaHme cucTEMBbI ONTUCBHIBAETCS Ha 3-4 CTPAHULIAX U CONEPIKUT OMMCAHUE TECTOBBIX
HNPUMEPOB U pe3yIbTaThl UX 00pabOTKH.

[enbro TeCTUPOBaHUS CUCTEMBI SIBIISIETCS BBISBICHHE OLUIMOOK PabOThl IPOrPaMMBl,
CBSI3aHHBIX C 00PaOOTKOM JaHHBIX, OOIIET0 (PYHKIIMOHUPOBAHUS POrPaMMBI; IPOBEPKA
(GYHKIMOHATBHBIX XapaKTEPUCTUK MTPOrPaMMBI.

[Tporiecc TecTUPOBaHUS CUCTEMBI BKJIOYAET B ce0sl TPH JTara:

— TPOBEPKA B HOPMAJIBHBIX YCIOBUSX;

— IPOBEPKA B IKCTPEMAJIBHBIX YCIOBUIX;

— IPOBEPKA B UCKJIFOUUTEIBHBIX CUTYyaIUsX.



[IpoBepka mporpaMMbl B HOPMAaJbHBIX YCIOBHUSAX HPOBOAMUTCS C ILETbIO OIpPENENICHHUs] €ro
COOTBETCTBHSI TPEOOBAHUSIM TEXHUYECKOTO 3aJIaHWsI U TOATBEPXKICHHUS KOPPEKTHOCTH PaOOTHI
MpOrpaMMbl B XapakTepHbIX cuTyanusx. [IpoBepka B 3KCTpeMasbHBIX YCIOBHSX MpPEANOaraet
OIIEHKY pabOTOCIIOCOOHOCTH TPOTPAMMBI JUISI TPAHWYHBIX CUTYallMid W 3HAYCHUH JIaHHBIX.
HcnbiTanue paboTOCIIOCOOHOCTH MPOrpaMMbl B UCKITFOUUTENILHBIX CUTYallUSIX OCHOBBIBAETCS HA
MPUMEHEHUN HEKOPPEKTHBIX, HEMOJHBIX WM HETOYHBIX HCXOAHBIX JaHHBIX, IPOBEPKE
paboTOCITIOCOOHOCTH B CiTy4ae cOOEB.
Onucanye TeCTOBOTO MpUMEpa BKIIIOYAET B Ce0sl CIEAYIONIYI0 HH(OpMALIUIO:
— TepeyeHb TPeOOBaHMIA K CHCTEME, TECTHPYEMBIX B JAHHOM TIPUMEPE;
— MepeyeHb JaHHBIX, BBOJAUMBIX MOJIb30BATEIEM;
— ONKCaHuE OMMOOK MPU BBOJE JAHHBIX U JIEMOHCTpAIIHs PEaKLMU Ha HUX CUCTeMOM (2-3
BU3YaJIbHBIX IPUMEPA);
— TepeUeHb PE3YIbTUPYIOIINX COCTOSIHUI CUCTEMBI U IEMOHCTPAIIHS BBIXOJHBIX ()OPM U
OTYETOB, TEHEPUPYEMBIX ITPOrPAMMHOM CUCTEMOH (1-2 BU3yalIbHBIX TIPUMEPA).



— PyxoBoacTBO mporpaMMmcTa 3anuMaeT 00beM 3-4 CTpaHUIIBI M, B COOTBETCTBHH C
I'OCT 19.504-79, conepxuT cienyronme pa3aesbl:

1. HABHAYEHUE 1 YCJIOBUA ITPUMEHEHMA ITPOT'PAMMBI
B paznene noymkHBI ObITH YKa3aHbI Ha3HAYEHUE U (DYHKLUH, BHIIOIHAEMbIE TIPOTPaMMOH,
yCJI0BUsL, HEOOXOIMMBIE A5 BBIIOJHEHHSI IPOrpaMMbl (00beM OllepaTUBHOM aMATH,
TpeOOBaHUS K COCTaBY M MapamMeTpaM nepruQepuiitHbIX YCTPOHCTB, TPEOOBAHUS K CHCTEMHOMY
MIPOrpaMMHOMY OOECIICUEHHIO | T.I1.).
2. XAPAKTEPUCTUKU [TPOT'PAMMBI

B paszzaene 10mxHO ObITh IPUBEAEHO ONMCAHUE OCHOBHBIX XapaKTEPUCTUK U OCOOCHHOCTEN
nporpamMMbl (KOMaHHBIM WM BU3yaIbHBINA HHTEP]EHC, MTOAIepKKka MHOTOOKOHHOCTH U
MHOI'03a/IJauHOCTH, KOJIMYECTBO M Pa3MeEIleHHE 10 MarnKaM UCHONHAEMbIX (aiioB u (aitios
JTAHHBIX, KOJIWYECTBO (DYHKIMOHAIBHBIX MOYJIEH U BU3YaJIbHBIX ()OPM, 00bEM 3aHUMAEMOI
OIEepaTUBHOMN U IMCKOBOW MAaMSATH, UCIIOJIb30BAHME JIOKAJIbHBIX U IN100AJIbHBIX CETEBBIX
PECypcoB, 3arpys3Ka Iporeccopa, NepHOANIHOCTb AOCTYIA U OJIOKHUPOBKA (haidIoB Ha JOKAITEHOM
JIMCKE U UCIIOIb3YEMBbIX CETEBBIX pecypcax, MHTEHCUBHOCTb CETEBOr0 Tpaduka, CKOPOCTh
OOHOBJICHHSI BU3YAJIbHBIX (DOPM, METO/IBI KIIMEHT-CEPBEPHOTO B3aUMOJICHCTBHUS U TIO/IICPIKAHUS
ceccuit paboThI U T.11.).
3. OBPAUIEHMUE K ITPOTPAMME
B paznene nomxHO ObITH MPUBEIEHO OMUCAHUE MTPOLIEAYP BbI30BA IPOrpaMMBbl (IIyTh K
porpamMMe Ha JIUCKe, CIIOCO0BI 3aIlycKa MPOrpaMMbl, CIOCOOBI IIepeiauu YIPaBICHUS U TaHHBIX
u J1p.).
4. BXOJIHBIE N BbIXO/IHBIE JIAHHBIE
B paznene nomxHO ObITH IPUBEIEHO OMUCAHUE OPTaHU3aK UCIIOIb3YEMOI BXOTHOM U
BBIXOHOW MH(OPMALIMH U, IPH HEOOXOAUMOCTH, €€ KOJUPOBAHUSL.
5. COOBUIEHUMA
B pa3zzaene nomkHbl ObITh yKa3aHbl TEKCTHI COOOLIEHUM, BbIIaBAEMBIX ITPOrPAMMUCTY WIIH
OIIepaTopy B XOJI€ BBIIOJIHEHUS IIPOrPaMMBbl, OITMCAHUE UX COAEPIKaHMsI U JICHCTBUM, KOTOpPbIE
HEO0O0X0AMMO NMPEIPUHATH MO 3TUM COOOIIEHUSM.
6. HACTPOMKA ITPOTPAMMEI
B paznene 1omKHO ObITH IPUBEICHO OMMCAHKE IEHCTBUM M0 HACTPOMKE MPOrpaMMbl Ha YCIIOBUS
KOHKPETHOTO IPUMEHEHUs (HaCTPOMKa Ha COCTAB TEXHUYECKUX CPENICTB, BHIOOp (DYHKIUI U JIp.).
[Tpu HeOOXOMMOCTH MPUBOIAT MOSICHAIOIINE TPUMEPHI.
7. TIPOBEPKA ITPOI'PAMMBI
B paznene nomxHO OBITH MPUBEJEHO ONMCAHKUE CIIOCOOOB MPOBEPKH, MO3BOJISIONIMX JaTh 00LIee
3aKJII0YeHHE 0 pabOTOCIIOCOOHOCTU MpPOrpaMMbl (KOHTPOJIbHBIE NMPUMEPBI, METOJIbI MPOrOHa,
PE3yJIBTATHI).

PykoBoacTBo omeparopa 3anumaer o0beMm 2-3 crpaHunbl U, B coorBerctBuu ¢ ['OCT
19.505-79, conepKUT creyronue pa3aeibl:
1. HA3HAYEHUE U YCJIOBUA BBINIOJIHEHU A [TPOI'PAMMBI
B pasgene nomxHBl OBITH yKa3aHbl CBEIECHHS O HAa3HAUEHMH IPOrpaMMbl U HHGOpMAIUS,
JOCTaTOYHAas [yl HOHUMaHUs GYHKUIUHI IPOrpaMMBbl U €€ IKCILTyaTalHuu.
2. BBIIOJIHEHUME ITPOI'PAMMBI
B paznene nomkHa ObITh yKa3zaHa MOCIEIOBATENLHOCTD ASHCTBUIA onepaTopa, 00ecTIeYBarOIINX
3arpy3Ky, 3aIllyCK, BBIMOJIHEHHE U 3aBEpIIEHHE MPOrpaMMbl, NMPUBEICHO OIMHCAaHHE (PYHKIMH,
dopmaTra U BO3MOXKHBIX BAPHMAHTOB KOMAaHJ, C MOMOIIBIO KOTOPBIX OINEPATOp OCYILECTBISET
3arpy3Ky U YIpaBIIET BBIIOJIHEHUEM IPOrPAMMBI, a TAKXKE OTBETHI IPOrpaMMbl ~ Ha 3TU
KOMaH/Ibl.
3. COOBLIIEHHAOIIEPATOPY
B pasnene momxHbI OBITH MPUBEAEHBI TEKCThI COOOIIEHMH, BBIIABAEMbIX B XOJI€ BBITOJHEHUS
IpOrpaMMBbIl, OIUCAHHE MX COAEP’KaHUS M COOTBETCTBYIOIIME JEHCTBUS omeparopa (JIelcTBHs
oreparopa B cirydae ¢060s, BO3MOKHOCTH TOBTOPHOT'O 3aITyCcKa IIPOrpaMMBbl U T.I1.).
JlonyckaeTcs copepkaHue pasJiesioB WUTIOCTPUPOBATh MOSCHSAIOIIMMH [TPUMEpaMu, TaOJIUIaMHU,
cxeMamH, rpauKkaMu, CKpUHILIOTaMH.



CnMcoxk HCIOJIb30BAHHOM JIMTEPATypPbl BKJIKOYAET MEPEYEHb MEYAaTHBIX MCTOYHMKOB U
pecypcoB UHTepHeT B aipaBUTHOM MOpsiKe (paMUIIN UX aBTOPOB MJIM Ha3BaHMI MCTOYHHMKOB.
Ha xax1plii 13 HCTOYHUKOB, IEPEYNCIICHHBIX B CIIMCKE, B TEKCTE AUIIIOMA OJDKHA OBITh CChUIKA,
npeCTaBysonas coO00i MOPSIKOBBI HOMEP MCTOYHHMKA B KBaJpPAaTHBIX CKOOKAaX, HaIpHMeEp:
[1],[2,4]. KonudecTBO HCTOYHUKOB JJIsl TAaHHOW PabOTHI TOJKHO OBITh HE MeHee 20.

Hcxognple TeKCTHI MPOrPaMMHOM  CHUCTEMBI  pPa3MEIIAOTCS B MNPWIOKEHHH K
MOSACHUTENRHON 3amucke. lcxomHple TEKCHI MOJDKHBI OBITH B JOCTATOYHOM CTEIEHH
OTKOMMEHTUPOBaHbI. JlomyckaeTcsi He NPUBOJUTHL B OTYETE€ YACTH MPOrPaMMHOIO KoOja,
CT€HEPUPOBAHHEIC CPEICTBAMH OBICTPOI Pa3pabOTKH MPUIIOKEHUN aBTOMATHUECKU.



O®OPMJIEHUE CIIUCKA VICITIOJIb30BAHHOM JINTEPATYPBI

Onucanue Knuz2u 00H020 agmopa

1. Baxpun, II. Meroauka MNOArOTOBKM W MpOIEAypa 3allUTbl AUIUIOMHBIX paboT 110
(MHAHCOBBIM M 3KOHOMHUYECKUM CIIEIMANbHOCTAM: Yueb.nmocobue /II. Baxpun. — M.:
Mapkerunr, 2000. — 135 c.

2. Tsarynos, C. 1. Jloruka kak uckycctBo MbiuieHus: Yued. nocoodue / C. W. Tsarynos. — CII6.:
Uzn-so CIIOI'YD®, 2000. — 107 c.

Onucanue knuzu 2, 3-x asmopoe

3. bymaroB, A.C. Dkxonomuka: Yueb. mns By30B / A.C. bymaro, W.M.bonsimakosa, B.B.
Bunorpanos; [lox pen. A.C. bynatosa. — M.: FOpucts, 1999. — 894 c.
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Eckhouse, H.R. Morris. — New York, 1999. — 491 p.

Onucanue knuzu 4-x u d6onee aemopos

5. TlpowmsBoxacreennbiii Mmenemkment / C.J1. MnsenkoBa, A.B. banaypun, I'.A. ['opbosmos; ITox
pen. C.J1. Unbenkora. — M.: KOHUTH, 2000. — 583c.

Onucanue coopHukog

6. IIpoGnemsl sxoHOMHYeckoro pazButus: CO. Hayd. Tp. / C.-IleTep6. roc. yH-T SKOHOMUKU U
¢unancos. — CI16.: U3x-Bo CIIOI'YD®, 1998. — 105c¢.

Onucanue cmameii u3 2azem, HcypHaioe u cOOpHUKO8

7. ®enopos, B.H. VYmpapneHue 3IeKTPONPHBOAAMHU KYy3HEUYHO-TIPECCOBOTO OOOpYHIOBaHHS /
B.H. ®enopos // C6. Hayu. Tp. unctutyta /Bol'TY. T. 1. — Bonorna, 1997. — C. 65-72.

Onucanue HOpMaAmMuUEHO-NPABOBHIX AKNOG

8. Meroanueckue peKOMEHIAIMKU TO pa3padoTke (UHAHCOBON MOMUTUKU MPEANPHUSITHUS:
[Tpuka3 ot 1 okrsiopst 1997 1. Ne 118 / Mun-Bo sxoHOMUKH P® //JKOHOMHKA W KHU3HB. —
1998. — Ne 2. — C. 5-6.

9. TOCT 12.1.003-76. lllym. Obmme tpedoBanus 6e3omnacaoctd — Bzamen 'OCT 12.1.003-68;
Been. 01.01.77. — M.: U3zn-Bo crannapros, 1982. — 9 c.

10. CtpoutenbHple HOpMBI W TpaBuia: AsmomuHueBble KoHCTpykimn: CHull 2.03.06-85
/T'ocerpoit CCCP. Beex. 01.01.87.— M., 2001. — 47 c.

Onmuueckue OUCKU u OUCKemul, Opyzue pecypcol 10Kaa1bHO20 00CHYna

11. MurepHer miar 3a maroM: Y4eOHUK.- DneKTpoH. faH. u nporp. — CII6.:ITurepKom, 1997. — 1
3NeKTPOH. onT. uck (CD-ROM).

12. IigetkoB, B.S. KowmmbtorepHas rpaguka: paGouas mnporpamma/ B.S. ILlBetkoB. —
M.:MUUI'AuK, 1999. -1 guckera.

Hcnonwsya pecypcor Humepnuem, nomnume, 4mo onucanue 31eKmpoHHOZ0 pPecypca 001HCHO

6KII0Uams 6 ceds nOOPOOHLLIL I1eKMPOHHBLIL aopec

13. CunpiranoB, B.Y. Moaens MockBbl: anekTpoHHass kaptra MockBel U [ToamockoBest /B.Y.
Cunpiranos, C.1O. Tonmaues, 10.3. [pirankos.- M.: FORMOZA, 1998. — Pexxum poctyma:
http//formoza.mip.ru

14. JIertoB, JI. ®ynkuumm wuHdopmarmonHoro ooOmena / JI. JleitoB, M. JleiToBa —
http://socioniko.net/ru/bazis/functions.html
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TPEBOBAHMS K O®OPMJIEHHIO ITOSICHUTEJILHOM 3AITMCKA

Kaxnas HoBasg IiaBa JOKYMEHTAa HAUYMHAETCS C HOBOM CTPaHMLBL. DTO XKE IPAaBUIIO
OTHOCHUTCSI K JPYTUM OCHOBHBIM CTPYKTYPHBIM YacTsM pabOThl: BBEICHHIO, 3aKIFOUEHHIO, CITUCKY
JUTEPATYPbI, IPUIIOKEHUSM.

3aroyioBKM TJIaB U pasfeiioB oTtyera HymepyroTcs B coorBercTBUM ¢ 'OCT 19.106-78.
Hywmepanus Bayrpu «Texnudeckoro 3ananus», «PykoBoactsa nporpammucta» u «PykoBonacrsa
MOJIb30BATEIIS» OCYIIECTBISIETCS OTAEAbHO. He HyMepyroTcsl 3arojioBKH OOIIMX CTPYKTYPHBIX
qacTell (BBEIEHUE, 3aKIIOUEHHE, CIIMCOK JIUTEPaTypbl, IPUIIOKEHN). B KOHIIe 3arooBka Touka
He ctaBuTcs. [loguepkuBaTh U MEPEHOCUTH CIIOBA B 3ar0JOBKE HE JIOMYCKAETCs. 3aroJIOBKH IJ1aB
Y pa3zeiioB OTACISIOTCS OT TEKCTA BBIIIE U HUXKE IOTNOJHUTEIbHBIM HHTEPBAJIOM.

Bce wmmoctpamu  (pucyHku, Qortorpaduu, cXempl, YEepPTEKH, CKPUHIIOTHI W IIp.)
UMEHYIOTCS PpUCYHKaMHU. PHCYHKM HyMepyroTcs IOCIIENOBaTeIbHO B IIpelenax —pasiena
apabckumu nugppamu. Homep pucyHka cOCTOUT M3 HOMepa pasjliesia U MOPSAKOBOrO HoMepa
pucyHka B paszzene. Jlanee momeniaercsi Ha3BaHUE pUCYHKa. Kaxnplil pUCYHOK MOXET HUMETh
MOSICHSIIOIIMKA  TEKCT, KOTOPBIM pacrionaraercs B IOJPUCYHOUHOW HaANUCH. Pucynku
PEKOMEHAYETCs TOMELaTh Ha OT/ENbHBIX CTPAHULIAX Cpa3y I0CJEe CChUIKM Ha HUX B TEKCTE TakK,
4TOOBI MX OBUIO YAOOHO paccMaTpuBaTh 0€3 MOBOPOTA 3AMMCKU WA C MTOBOPOTOM IO YacOBOM
cTpenke. B cimydae HeOOMbIION BEIMYMHBI Ha CTPAHULIE JIOMYCKAETCs pacroyiaraTh 1Ba U Oosee
PHCYHKOB.

Tabmumpl HyMepyIOT B IpeAenax pasziena apadckumu 1mdpamu. Hamg npaBeiM BepXHUM
yIJIOM Ta0NuUIbl TToMeniaeTcss Haanuch «Tabmuna» ¢ ykazaHueM Homepa. HazBanue TaOmuiibl
MOMEIIAETCs TI0 LEHTPY TaOIUIBl HU)KE CTPOKHA C HOMEPOM M HAUYMHAETCS C MPONHCHON OYKBBI
Tabnuily moOMeIiarT Mociie MepBOro YIOMHHAaHUS O HelW B Tekcre. Tabnuiy ¢ OONbIIMM
KOJINYECTBOM CTPOK JIOITyCKAeTCsl MEPEHOCUTh Ha CIEAYIOUIYIO0 CTPaHUILy, IPU 3TOM B IPaBOM
BEpXHEM YTy roMeniaercst Haanuch «[Ipogomkenue Tabi.» ¢ ykazaHueM HOMeEpa.



O®OPMJIEHHME KYPCOBOI'O ITPOEKTA

Kypcosoii npoekt odopmisercs B coorBerctBuu ¢ mpasunamu ECKJl, ECT u ECIIJ c
MaKCUMAaJIbHBIMH YIIPOIICHUSIMH, TTPETYCMOTPEHHBIMU CTaHIaPTAMH.

Odopmitenne rpadpuyeckoro marepuajia

YepTexu BBHIMOIHAIOTCSA HA TUIOTHOW Oeroi Oymare KapaHAalloM HJIM TYIIBK YEPHOTO IIBETA.
Ha uepTekax, HOCAIUX MILTIOCTPAIMOHHBIA XapakTep (COMoCTaBlIeHUE PE3yJIbTaTOB pacueTa u
OKCIIEPUMEHTA, CXEMbl pPabOThl OTAEIBHBIX 3JIEMEHTOB M T.II.), JIONMYCKAeTCS HAHOCUTh
W300pKEHUS TYIIBIO, Tyallbl0 WM KapaHIalloM pa3dudHbIX IBETOB. Jlomyckaercs
HCIIOJIb30BaHMS TIJIOTTEPA.

Yeprexku dopmara Al; A2; A3TOCT 2.301-68 pacnonararorcss COBMECTHO Ha JIMCTax (hopMmara
A1l atoro xxe I'OCTa 06e3 pa3pe3anue Ha OTICIbHBIC YSPTEKHU. ECM depTek 3aHUMAET ABA HIIH
6omee dopmata Al, TO JUCTBI MEXIy COOOM HE CKIEHUBAIOTCS, a M300pPAKEHHE M paMKa
MePEeXOaUT C OJIHOTO JINCTA Ha APYTOM.

JononHuTeabHbIe (hopMaThl 00pa3ylOTCs IyTEM YBEIMYCHHS CTOPOH OCHOBHBIX (hOpPMAaToOB
Ha BEJIMYMHY, KpaTHYIO pa3MmepaM opmata A4.

J11s1 OpOIIIOPOBKH YEPTEIKEH Y JIEBOI'O Kpasl JUCTOB OCTABJIAIOT CBOOOHOE MOJIe ITUPpHUHOM 20
MM ( B mpenenax popmara).

OdopMiieHHE TEKCTOBBIX JOKYMEHTOB ( IOSICHUTEIbHOM 3aIIUCKH)

TeKCTOBBIC JIOKYMEHTHI CIIMBAIOTCS B TANKY W BBIIOJTHSIOTCS Ha OClloi Oymare 4epHWIaMU
WIHM TYIIbIO TEMHOTO I[BETa WJIM HAaOWPAOT Ha KOMIBIOTEPE C UCIOJIH30BAaHUEM TEKCTOBOIO
penaktopa. Kpome ueprexxHoro mpudTa, Ui TEKCTOBBIX JIOKYMEHTOB JIOIMYyCKaeTcs
MPUMEHSTh MAIIMHOIUChL M CKOponuch. llocienusis MomKHA OBITh aKKypaTHOM, YETKOH U
yAOOHOM JIjIs1 YTCHUSL.
PacnionararoTcst TEKCTOBbIE JOKYMEHTHI B MAIKe B CAEAYIOLIEM MOPSIIKE:
TUTYJIbHBIN JIUCT
3a/I1aHUE ;
AHHOTAIUS
OCHOBHasl 4acCTh
CIHICOK JINTEPATYPHI;
MIPUITOKEHUSI.
Bce pacuerst Bemonusitorcss B eauHunax CHM. Crnemyer wus0eraTb TPOMEXKYTOUYHBIX
BBIYMCIICHHIA.
Cxema 3arucH MpH BHIYMCIICHUSX
-2 -3, e | - anrebpandeckoe BEIPAKEHUE;
- TTOJICTAHOBKA YUCJICHHBIX 3HAYCHUIA;
- pe3yJIbTaT BBIYUCIICHUN C YKa3aHHEM CIMHUI]

H3MEpEeHusl.
B koHIIe CTpOKHM BBIYMCICHUN CTABUTCS 3amsTasi, Ha CIEAYIOIIeld CTpoke mocie ciosa 'rue"
maeTcsi 00BbsCHEHWE OYKBEHHBIX O0O3HAYCHWH, BIEPBBIC WCIOJB30BAHHBIX B JIAHHOW
3aBUCHUMOCTH.
Pucynku, BcTpedaromye B TEKCTOBBIX JTOKYMEHTaX, MPUBOMATCS Ha OTAETBHBIX JIUCTaX
KOTOpBIE DPACIIONIAralOTCsl HEMOCPEACTBEHHO 3a JIMCTAaMH, TJ€ Ha HUX JaeTcs ykasanue. B
ciydae HEOOJIBIION BEJMYWHBI Ha OTIEIHPHOM JIMCTE MOTYT paclojaratbCsi aBa U Oolee
PHUCYHKOB.
Homep pucyHka HOIKEH COCTOSITH M3 HOMeEpa pas3jielia U MOPSIKOBOTO HOMEpa PHUCYHKA B
paznerne.
Tabauipl HyMEpyIOT MOCIea0BaTEeIbHO apaOCKuMK mMudpaMu B TIpeaenax pasiena. B mpaBom
BEPXHEM YTUTy TAaOJIMIIBI HA/l COOTBETCTBYIOIIMM 3aroJIOBKOM MOMeNIaroT nmoanuck "Tadmumna" ¢
yKazaHueM Homepa Tadnuibl. Hampumep: 1.2 (BTopas Tabiuia KOHCTPYKTOPCKON 4acTH).
B crmcke ucnonb30BaHHOM TUTEPATypPhl HCTOUHUKU YKA3BIBAIOTCS B MOPSAIKE CCHUTKM HA HUX B
MAIKe TEKCTOBBIX JIOKYMEHTOB.



CHUMBO.IbI JAHHBIX
JlaHHbIe

CumBon 0ro6pa>1<aer JAaHHBIC, HOCHUTEIIb JaHHBIX HE OIIPEACIICH.

0,5 0,5a
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3anomMuHaeMble JaHHbIE
CHMBOIJI 0T06pa>I<aeT XpaHUMBbIC JaHHBIC B BUJE, IPUT'OJIHOM JJIA 06pa6OTKI/I, HOCHUTEJIb HE
OIpeIeNIeH

] ( :
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OnepaTuBHOE 3aIIOMHHAIOIIEE YCTPOHCTBO
CuMBOIT 0TOOpakaeT JaHHBIE, XPAHSILMECS B OIICPATUBHOM 3alIOMHHAFOIIIEMCS YCTPOMCTBE.

3anoMuHAaloIIee YCTPOHCTBO € MOCIE€10BATEILHBIM JOCTYIIOM
CuMBOIT 0TOOpakaeT JaHHBIE, XPAHSIIMECS B 3aIIOMUHAIOIIEMCS YCTPOMCTBE C
MTOCJICA0BATEIbHBIM JIOCTYIIOM (MAarHUTHBIC JICHTHI).

0,52
O




3anoMuHaoIIee YCTPOICTBO C MPSIMBIM JIOCTYIIOM
CuMBOI OTOOpaKAET JaHHBIE, XPAHSIIMECS B 3aIIOMUHAIOIIEM
YCTPOMCTBE C MIPSIMBIM JIOCTYTIOM (MAarHUTHBIE JUCKH).

R=a

(1) CHT
CuMBOJI OTOOpa)kaeT JaHHBbIC, IPCJACTABICHHBIC HA HOCHTEIEC B yJI000YHTAEMOM

(dhopMme (MammHOrpaMma, MUKPO(PHUILM).

.
R

1

Py4Hoii BBOJ

CuMBOJI 0TOOpa)kaeT JaHHbIC, BBOJUMEIC BPYUYHYIO BO BPEMs 00paOOTKH C yCTPOMCTBA J1H000r0
THIIA.

0,74

.
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Kapta
CuMBOJ 0TOOpaXKaeT JaHHBIS, ITPE/ICTABIICHHBIC HA HOCHUTENE B BUIE KapThl (TIepdokapra,

MarHuTHas KapTa  T. ]I.).

e




bymaskHas JieHTa

CuMBON OTOOpakaeT JaHHBIC, TPEICTABICHHBIE Ha HOCHUTEJIEC B BHJIC OyMa)KHOU JICHTE.
0,25a
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= R=0,6b
0,5a ~0,25a
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CumMBoOJI 0TOOpaKaeT NaHHBIC, TPEICTABICHHBIE B YeJIOBEKOUNTaeMol (hopMe Ha OToOpakaroIei

G )] -

.

Cumeonvt npouecca

IIpouecc

CumBol oToOpaxkaeT (GYHKIHIO O0paOOTKH [aHHBIX JIFOOOT0 BHA (BBIIOJHEHHE OIEpaIu
omnepaiyii, IPUBOISIIINE K U3MEHEHHUIO 3HAUCHUS, (POPMBI MU pa3MeIieHus HH(GOPMAIUMH HIIH |
10 KOTOPOMY M3 HECKOJILKHUX HANPABICHUN TIOTOKA CIIETYET JIBUTATHCS ).

IlpenonpenejeHHbIH NMPOLIECC.

CumBon oToOpaxaeT npeAonpeeeHHbII MpoLecc, COCTOAIMNA U3 OJTHON MIJIM HECKOJIBKUX ONEpaIfii 1l
IIPOrpaMMbl, KOTOpPbIE OIIPEIENIEHBI B IPyroM MecTe ( B OANpPOrpaMMe, MOyJIe).

_0,15a

PV‘lHafl onepamus
CuUMBOII

otoOpaxaeT JIt000H MpolLecc, BHITOIHIEMbINA YeTOBEK:

-

s



HoaroroBka

CuMmBOII oToOpakaeT MOAU(PHUKAIMI0O KOMAaHABI FIIM TPYIIBl KOMaHI C IEIbI0 BO3JCHCTBHS
MOCIACAYIOMY0 (PyHKIMIO (yCTaHOBKA IMEPEKIIOYATeNs, MOAU(UKAIUSI HHICKCHOINO PErucrpa uid
MPOrpaMMBEI).

Pemienne

CuMBOJI 0TOOPaKAET pelICHUE UK (PYHKIUIO IEPEKII0YATENbHOTO THIIA, UMEIOIYIO OJIMH BXOJ U PA a
BBIXOJIOB, OJMH U TOJIBKO OJUH M3 KOTOPBIX MOJKET OBITh aKTHBH3UPOBAH IIOCJIE BBLIYMCICHUS YCIOBUH,
BHYTPH 3TOT'0 CHMBOJIA.

Ilepenaya ynpasjieHus

CumBoON 0TOOpa)kaeT HENOCPEACTBEHHYIO Iepejady YIpaBJIeHHUs OT OJHOrO Ipolecca K ApY.
BO3MOXKHOCTBIO MPSMOTO BO3PALICHUS! K MHULIUAIH3UPYIOLIEMY IPOLECCY MOCIe TOTO, KaK HE
nporecc 3aBepmiuT cBou (GyHKIuH. Tun mepemadn ynpaBieHHS [OJDKEH OBITh Ha3BaH B
(Hampumep, 3arpoc, BbI30B, COOBITHE).

60°

Kanaj cBsazu

CumBon 0T06[!a>Ka€T nepeaady JaHHbIX 110 KaHaly CBA3U

IIyHKTHpHASA JUHUAA
CumBou 0TOOpakaeT albTEPHATUBHYIO CBSI3b MEXK/TY IByMsI WJIM OoJiee CHUMBOJIAMH, KPOME TOTO, CHUMBO
JUIst 0OBe/IeHUs aHHOTUPOBAHHOTO  y4acTKa.




Cneuuaﬂbnbte CUMBO.J1bl

CoenuHurenb
CuMBOJI 0TOOpaXKaeT BXO B YaCTh CXEMBI, BXOJI U3 JAPYrOM YaCTH 3TOM CXEMBbI U UCIIOIB3YETCs ISl 00pb

IIPOJOJIKEHMSI €€ B IPYTOM MECTE.

i 20

3

HapaJ'IJ'ICJ'ILHBIe HeﬁCTBHﬂCHMBOH 0T06pa>1<aeT CUHXPOHHU3AlIHUI0 [ABYX HIIH Ooiee
ImapaJuiCJIbHBIX OIICpaluu.

Ilpumep

I'panunna nukaa
CuMBOII, COCTOSIIIIAK U3 ABYX YacTel, 0ToOpakaeT Hayasio M KoHeIl Iukiia. O0e JacTH MuKiia
UMCIOT OIUH U TOT XK€ I/I)IeHTI/I(bI/IKaTOp. YCJ'IOBI/ISI JJIs1I HHUIIHaJIMn3a1uu, HpnpameHI/m,
3aBEPIICHHS | T. JI. TOMEIIAIOTCS BHYTPY CHMBOJIA B Ha4YaJle MJIM B KOHIIC B 3aBUCUMOCTH OT
PaCTOJIOXKEHHSI OTIEPAIIH, TTPOBEPSIIOIIEH YCIOBHE.
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Cumeonvl TunuUll

OCHOBHOM CUMBO.JI JUHHH
CuMBoI 0TOOpaXkaeT MOTOK JTAaHHBIX WM YIIPABICHUS

TepMHUHATOP
CuMBOJI 0TOOpaXkaeT BBIXOJI BO BHEIIHIOI CPEAy M BXOJ W3 BHEHIHEH cpeibl (HAdajo WIIN

KOHCI CXCMbI IMpOrpaMmbl, BHCIIHCC HCIIOJb30BAHHC W HCTOYHHK HJIM ITYHKT HaA3HA4YCHHA

JTAHHBIX ).
R=0,25a
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KoMmMeHTapuii
CI/IMBOJ'I I/ICHOJ'IBSYIOT JUJTS ,[[O6aBJ'IeHI/I$I OITNCATCIIBbHBIX KOMMeHTapI/IeB NN TITOJACHUTCIIbHBIX
3amucel B 1eNsIX 0ObsICHEHUS WU PUMEYaHuid. TeKCT KOMMEHTApUEB J0DKEH OBITh TIOMEIIEH
OKOJIO OTpaHUYMBAIOIIEeH (DUTYPBHIL.

pli

IIponyck
CumBOJI (TpY TOYKH) HCIOIB3YIOT B CXEMax Il OTOOpa)X€HUs TMPOIMYCKa CHMBOJIA WU

Ipymnibl CUMBOJIOB, B KOTOPBIX HE OIPCACIICHbBI HHU THII, HU YHCJIO CHMBOJIOB. CumBoin
HCIIOJIB3YIOT TOJIBKO B CUMBOJIAX JIMHUHW WU MCKIY HUMU.

min




CoeIMHHTEIb MEKCTPAHNYHBIHI

CumBOJI OTOOpa)kaeT BBIXOJ B YacTh CXEMbl M BXOJ W3 JPYrod YacTH DTOM CXEMBI,
pacIojoXeHHOH Ha apyroi crpanuile. COOTBETCTBYIOIINE CHUMBOJIBI-COCAMHUTCIIH TOKHBI
COJIEPKaTh HOMEP CTPAHUIILI U OJTHO U TO K€ YHUKAJIbHOE 0003HAUYCHHE.

0.5a

IMPUMEPBI IPUMEHEHUSA CUMBOJIOB U BBIIIOJIHEHUE CXEM

Cxema JaHHBIX B CHCTEMeE pe3epBHPOBAHUS H NPOJAKH OMJIETOB.
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[lepecopruporka
bankos- Joycreix” Gankos-
cKue ~ CKHX 4€KOB, nojyie-
acER — LISIWG ROSRpRTY

: . Ilepecopru-

POBaHHbIE
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BO3BpaTy
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MHACKH KOBCKHX Y€KOB,
NOUIeKAIHX
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Cxema nporpamMMbl 00padoTKH JaHHBIX BHYTpH DBM

Hauano
NpOrpaMmbi

Apudmernuec-
kas obpaborka
BHYTpH DBM

‘ Ilepesanyck rL |

Ilepenava pesynsb-
B 3aNIOMHHAIO-

1ee YCTPOHCTBO

[lepenaua HE
CIICIIHAS
Jia

[lepenars pesens-

a

TaT U3 3a1lOMHHAIO-
1IEer0 YCTPOHCTBA

[Tpumep 1

OcTraHoBKa
NIPOTPaMMBL:
10 PYYHOMY
nepe3amnycky
BO3BPATHTBLCA

[lepenaua
crewHas

KontponsHas
nepesiaya

aa

OcTtanoBKa



I1. Cxema nporpammui 06paborku daisios
[Tpumep 2

1!

Uunumanusaims.
Ilepsrie BXoAHbIC
JlaHHbIE, NEpBas

| Wanunanusa-
"“—““uvm yposua N

poseiigN

daiina
N
| Unsnanmsa-
umA yposns |
O6paboTtka
BXOJIHBIX
| NAHHBIX |
Obpaborka
BXO/IHBIX Beibopka [*1 1
JAHHBIX T Noka ne
IMEHHTCA

[Toka ne
Bribopka “"—\ MEHHTC

3asepuienne
yposHs |

! Obuee. B

! [Toka ne Jasepiuenue

\H3MEHHTCA / yposua N

‘ 3aaepmcuncJ

(B.Hx_oz} )



Cxema paboThl POrpaMMbl
Hauano 3axa- )
Ha TOBapHl

Bui3os ‘
orobpaxeHns ]

Havansnoe

orobpaxenne pbpaborka ' aHHbIC

JAHHBIX paxe
Mudps nokyna-
3anpoc , mdp ToBa-
BXO/IHBIX KOJIHYECTBO noKyTia-
JaHHBIX — Tens
Kowrposs nan- O
Ommnbka HBIX, 3anpoc Daiin
BBOJIA, OTBET mucH, pacnpe- || 0Bapos,
Ha 3anpoc JIeTieHHe TOBA- BHECCH-
poB HBIX B
o HCh
| &
[Tpoepurs J Bpeuenuoﬁ
3aKa3

W %O6pa60rxa J,___ o

poBaTh 3aKa3 3aKa3za Daitn

| TOBApOB,
BHECEH-

S B HBIX B

Cuera ! 06p360n<a
Haxnﬂnux |

Goueu a1 npH-

HATHIX 32K




IV.Cxema B3aumojeiicTBUsI NPOrpamMm.

Knasuarypa —-< Jucnnei

Huredeiic
Hudopmanmus “ yenopex-
or MaumHa”
MKOB

/ Cxema
V pecypcoB
P \ CUCTEMBI.
Koe ¢ Daitn TabGnuua
e TpaH3aK- NPOBEPKH
LKA JOCTOBEPHOCTH

Unen
| MapL PaGounii Koppextu- I'naBHLIA
aiin ] (aiin

Oruer
Taii Cnucok
_ v omubok
1 HCTH
BpeA N




PEKOMEHAYEMBIE CTAHJAAPTBI 10 COAEP KAHUIO U O®OPMJIEHUTIO
ITPOI'PAMMHBIX TOKYMEHTOB.

I'OCT 19.101-77. Epunas cucrema nOporpaMMHON JOKyMeHTanuu. Buuel nporpamMmm u
MIPOrPaMMHBIX JOKYMEHTOB.

I'OCT 19.105-78. Emunast cucremMa mnporpaMMHOR JokymeHTanuu. OOmue TpeOoBaHHS K
IIPOrPaMMHBIM JOKYMEHTaM.

I'OCT 19.106-78. Enmunas cucremMa IIpOrpaMMHON JOKyMEHTanuu. 1peOOBaHHSA K
MIPOrPaMMHBIM JIOKYMEHTaM, BBITIOJTHEHHBIM MIEYaTHBIM CIIOCOO0OM.

I'OCT 19.201-78. Enunas cuctema IporpaMMHON JOKyMEHTAalMU. TeXHUYECKOe 3a/laHue.
TpeboBanus k coep>kaHUI0 U OPOPMIICHHIO.

I'OCT 19.503-79. Enunas cucrema mporpaMMHON JOKyMEHTaluu. PyKOBOJICTBO CUCTEMHOTO
nporpamMmucta. TpeOoBaHUs K CONECPKAHUIO U OPOPMIICHHUIO.

I'OCT 19.504-79. Epuwnas cuctemMa TPOrpaMMHOM JTOKyMEHTaluh. PyKoBOJICTBO
rnporpaMmmucTta. TpeOoBaHUS K COAECPIKAHUIO M O(DOPMIICHHIO.

I'OCT 19.301-79. Equnas cucteMa MporpaMMHOM JOKyMeHTanuu. IIporpamma m meToamka
ucnbiTanui. TpeOoBaHUS K COACPIKAHHUIO i O(OPMIICHHIO.

I'OCT 19.404-79. Equnas cuctema nporpaMMHO# 1okyMeHTanuu. [loscHuTenpHas 3amnucka.



MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHCKHI TOCYIapCTBEHHBIM TEXHUYECKAN YHUBEPCUTET
(BI'TY)

[Nomurexunueckuii koswek (ITIK BI'TY)

YTBepx) a0
IIpencenarens HMKIOBOW KOMHUCCUU

« » 20 T

3amanue
JJISI KyPCOBOI'0 MPOEKTA
no MJIK 03.01 TexnoJsiorusi pa3padoTKu NPOrpaMMHOI0
o0ecreyeHust

Cryaent
Tema pa6oTbI:

Conepxanue u 00beM pabOTHI.

KypcoBoii mpoekT coctout u3 nosicautensHoit 3anucku (30—40 nuctoB) ¢popmara
A4.

ITosicuuTenpHas 3amMcKa.
TUTybHBIN JIACT.
3amaHue.

Conepxanue.

BBenenue

1. AgHoramus

2. AuHanutnyeckas 4acTb.
2.1 Onmcanue nmpeaMeTHOM 001acTH;
2.2 VccnenoBanre aaropuTMOB M XapaKTEPUCTHK CYIIECTBYOIINX
MIPOTPaMMHBIX CHCTEM aHAJIOTOB;
2.3 Pa3paboTKa TEXHHUECKOTO 3a/TaHUSI.



3. KoncTpykTopckas 4acTh.
3.1 Pa3paboTka apXUTEKTYpbl IPOrPAMMHOM CHCTEMBI.
3.2 ANTOpUTMHUYECKOE KOHCTPYHUPOBAHHE;
3.3KoHCTpyHpoBaHUE MOIH30BATEILCKOTO HHTEpDeiica;
3.40pranuzanus CTpYKTYphI IaHHBIX;

4, SKCHepI/IMCHTaJIBHO — IIPUKJIaJHasg 9aCThb.

4.1 TectupoBaHUE€ CUCTEMBI.
4.2PyKkoBOJCTBO POrPaMMHUCTA,;
4.3PyKOBOACTBO MOJIb30BATEIS.
3aKIOUYCHHE

Cnucok uCnob3yeMou JINTEPaTypHl.
[Ipunoxenue.
PekomeHoyemas nutepartypa




['paduK BbINOMHEHMS KYPCOBOro NpoekTa

CpoK BbINOJHEHNS

% Moanuck
STanbl paboTbl no
BbINOIHEH WS ®akTnyeckn | npenojgasaTens
rpaduky
OnwucaHuve npegmeTHoM obactu 7%
O630p nporpamm aHas0ros 7%
PaspaboTka TexHMYeckoro 3asaHuns 8%
Pa3paboTka apxuTekTypbl 10%
9 0
NPOrpaMMHON CUCTEMbI 4
KoHcTpyuposaHue

pyvp 5 15%

No/b30BaTe/IbCKOro MHTepdelica
OpraHunsauma CTpyKTypbl JaHHbIX 15%
TecTupoBaHume cucTemsl 5%
PykoBoacTBO nporpamMmucTa 5%
PykoBoacTBO Noab30BaTeNA 6%
3akoyeHune 6%
OdopmaeHne NOACHUTEIbHOM 6%
0

3anncKm

MNMoproToBka NnpoekTa K 3aluTe 6%

JlaTa BblAaun 3a4aHUA

CpoOK BbINOAHEHMSA NpoOeKTa

3az,aHMe PpacCMOTPEHO U YTBEPXKAEHO LMKNOBOM KOMUCCUEN

MpoTokon N@ oT

MNpenoaasaTesib
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