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Jluer akTyammsanmu padoueii IPOrpaMMBbl

Padoyas nporpamma mepecmotpena, o0cykuena i onobpena s peatusamuu B 2017-2018
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Pabouas mporpamma nepecmorpera, obcyxknena n onobpena s peamwsamuu B 2018 - 2019
y4eOHOM rojly Ha 3aceanum Kaenpsl BbuHCIUTETBHOMN TeXHHEKH 1 POrpaMMUPOBAHHS
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i 2()Au/d No é:
&7 0.C.Jlorynosa
Y

Tpotokor ot /4 b
3aB. kapenpoit  (°




1 Llenu ocBOeHUST AUCIUTUIUHBI (MOTYIIS)

Henstmu ocBoeHust AucuuIinHbl «lIpoekTupoBaHre MPOrpaMMHBIX CPENICTBY SBISETCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMH MPOTPAMMHON WH>KEHEpHH, (HOPMUPOBAHHE HABHIKOB
pa3paboTKu apXUTEKTYpbl MPOTPAMMHOIO 00ECIIEYeHUS U CO3/IaHUSl TEXHUYECKOW U MPOEKTHOM
JIOKYMEHTAIUU K HEMY.

Jis  nocTukeHusi MoCTaBlieHHOW 1enu B Kypce «lIpoexkTupoBaHue MPOrpaMMHBIX
CPEJCTBY» PEIIAIOTCS 3a/1a4uu:

— (opmupoBaHUE CUCTEMHOTO MOAX0/a K pa3paboTKe IPOrpaMMHBIX MPOAYKTOB;

— H3yYeHHe BHJOB, CI0c000B (popmupoBaHus U GopManu3anuu TpeOOBaHUN K MPOrpaMMHBIM
CpeICTBaM;

— H3y4eHHIo (OpM IPOEKTUPOBAHUS TPOTPAMMHEIX CUCTEM;

— (opMHupOBaHNE HABBIKOB CO3JAHHS MPE-KOJOBOW TOKYMEHTAIMU K pa3pabaThIBA€MbBIM IPO-
rpaMmam.

2 MecTo THCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
MOAr0TOBKH OaKajiaBpa

Jucuumnnza «[IpoekTupoBaHre NPOrpaMMHBIX CPEJCTB» BXOJIUT B BapUaTHBHYIO 4YacTb
6s10ka 1 0OpazoBaTeIbHON NPOrPAMMBI.

JUis n3ydeHus: AUCHUILIMHBI HE00X0AMMBbI 3HaHUS (YMEHHUs, BIIaJeHus), chopMupoBaHHbIE
B pe3ynbTaTe u3ydeHus aucuuiine «udopmatukay.

3HaHUS U yMEHMUsI, T10JIyYE€HHbIE IPY W3YYE€HUH JJaHHOW JUCLUIUIMHBL, OYyAYT HEOOX OUMBI
IIpU U3YUYCHUUN JUCHUIIIINH:

«YTrpaBieHue NPOEKTaMu» - 3HaHUE BHUJIOB M 3TAloOB >KU3HEHHOTO LUKJA IPOrPaMMHbIX
CPEICTB.

«YenoBeKo-MalIMHHOE B3aUMOJIEHCTBHE)» - YMEHHE coOUpaTh U 0opMIIATh TpeOOBaHUS K
M10JIb30BaTEILCKOMY UHTEpP(DENCY.

YMeHus U BlajieHus, MOJyYeHHbIe NPU W3ydeHUuH aAucuuiuinHbl «IIpoexTupoBaHue mnpo-
TpaMMHBIX CpPC€IACTB», IMO3BOJIAT O6y‘~IaIOHII/IMC${ I'paMOTHO BBIIIOJIHUTE ITPOCKT IPOTrpaMMHOTO
IPOAYKTA MPH BHIMOJIHEHUH BBITYCKHOM KBATU(UKAIIMOHHON pabOTHI.

3 Komnerenuuu odyuaroierocsi, gopmupyemblie B pe3yJjibTaTe 0CBOCHUS
AUCHUILNIMHBI (MOLYJIS) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbrare ocBoeHus mucuuiuidHbl (Momynsi) «IIpoekTHpoBaHHE TPOTPAMMHBIX
CpeACTB» 00yJaroNuiicst JOKEH 00J1aAaTh CIeAYIONIMMI KOMIIETCHIIUSIMU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHs
KOMIIETEHIINH

IMK-2 Cnoco0HoCTHIO pa3padaThIBaTh KOMIIOHEHTHI ANMAPATHO-MPOrPAMMHBIX KOMILJIEK-
cOB M 0a3 JaHHBIX, HCNIOJIb3Ys COBPEMEHHbIC HHCTPYMEHTAJIbHbIC CPEICTBA M TEXHOJIOTHH
NPOrpaMMHUPOBAHUS

3HaTh OCHOBHBIE OTIPECTICHHS ¥ TIOHSATHUS M UX XapaKTEPUCTHKH, a TAK)KE TIOAXOISIINE
KPUTEPUH HAIMCAHHS, IPUTOTHOCTH, TIPHEMIIEMOCTH, MTPOBEPKHU, aKTyaTbHOCTH
U JIOCTOBEPHOCTH, TPOCIICKUBAEMOCTH, PEATN3yeMOCTH TpeOOBaHUH K pa3pada-
TBIBAEMOMY MPOAYKTY

YMerb KOPPEKTHO BBIpaXaTh W apryMEHTHPOBAHHO OOOCHOBBIBATh MOJIOXKEHUS Mpe.-
METHOI 001aCTH, MPOU3BOJUTH OLIEHKY COOTBETCTBHSI PE3YJIbTATOB CBOCH pabo-
ThI KPUTEPHSIM IPUEMIIEMOCTH, PEATN3YEMOCTH B IPOTPAMMHOM KOJIE ¥ IPOY.

Bnanets HaBBIKAMH M METOJIMKaMH 0000IIEeHHsI pe3yIbTaTOB cOOpa M aHaym3a TpeOoBa-
HUIA.

ITK-1 cnoco6HOCTBI0 pa3padaTbIBATHL MOAEIH KOMIIOHEHTOB HH(POPMAILIMOHHBIX CHCTEM,
BKJIIOYAs MOJeJIM 023 JaHHBIX H MOJeJIM HHTep(eiicoB '"'YyesI0BeK - 3J1eKTPOHHO-
BBIYHCJIUTEIbHAS MAIIMHA'"




CtpyKTypHBII

3JEMEHT [Tnanupyemble pe3yabTaThl O0yUeHHs

KOMITETCHIINHT

3HaTh OCHOBHBIC ONPEACTICHHUS U TIOHATHS U3 00JIaCTH MPOSKTUPOBAHMS TPOTPAMMHBIX
CPEICTB, TaKHE KaK KU3HEHHBIN UK, 3Tansl XKL, TpeboBanus, craHaapThl,
TOYKA 3pEHUs, KOHLENNS pa3paboTK, apXUTEKTYpa, JOKYMEHTALU, pa3/eibl
TEXHUYECKOT'O 3a/IaHHsI

YmeTh BU3YaJIbHO WJIM TIO CMBICIIOBOMY OTMCAHUIO OMPEAEIIATh BU TPEOOBAHUM, THIT
ApPXUTEKTYPbl IPOrPAMMHOTO MPOAYKTA, OTHOCUTH T€ WJIK UHBIE CBEACHUS K
paszzesiaM TEXHUYECKOTO 3aJaHMUsI

Bnaners OCHOBHBIMHM METOJIaMH PELICHU 33]a4 B 00JIACTH aHAJIN3a TpeOOBaHUI, IPOCK-

TUPOBaHUA apXUTCKTYPHBI U pa3pa60TKH TEXHUYCCKOI'O 3aaHus




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MoayJisi) (uist 04HOM (pOpMBbI 00yUeHH )

OO01mmast Tpy10€MKOCTh TUCHHUILIINHBI COCTaBISAET 5 3aueTHbIX equHul] 180 akas. yacoB, B TOM 4uCIe:

— KOHTakKTHas pabota — 73,9 akaj. 4acos:

— ayAMTOpHAs — /2 aKaj. 4acoB;
— BHeayauTopHas — 1,9 akan. yacoB

— camocTtosTenbpHas padora — 106,1 akan. gaca.
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1. OCHOBBI IPOrPaMMHOIN UHKEHEPUU
1.1 BBenenune B obOsacth pa3paboTku| 3 2 - 20 1. CamocrosarensHoe nuzyuenue | 1. becena - obcyxnenue IK-1 -
IPOTPaMMHBIX CPEJICTB: OIpEIesIeHHE, yueOHOI U Hay4HOI uTeparypsl. |2. YCTHBIN onpoc 3yB
BUJIbI, OOIUI >KU3HCHHBIN ITUKJI TIPO- 2. Pabora ¢ 351eKTpOHHBIM y4e0- [IK-2 —
IPaMMHOTI'0 MPOJTyKTa HUKOM, BBIIIOJIHEHHE J1abopaTop- 3yB
HBIX paboT
1.2 Unxenepust TpeboBaHMil: TUNOBOM| 3 6 10 20 1. CamocrosarenbHoe nu3yuenue | 1. becena - obcyxnenue IK-1 -
npouecc, (popmanuzanus, MOJIEIUPO- y4eOHOI 1 Hay9HOH TuTeparypsl. |2. YCTHBIN ompoc. 3yB
BaHHE, NHXXEHEpUs B 0071acTH podiem 2. Pabota c anexTpoHHbIM yueb- |3. [IpoBepka unausuayansb-  |I1K-2 —
U PEUICHWH, MPOCICKUBAEMOCTh U HUKOM, BBITTOJTHEHHE JTA00PATOp- |HBIX 3a/IaHUM 3yB
yIpaBJIEHYECKHUE acCTIEKThI. HBIX paboT
Hroro no pazneny 8 10 40 TecToBbIii onpoc
2. [Ipe-xkonoBas TOKyMEHTalMsl TPOTPAMMHBIX CPEJICTB.
2.1 Bugsl 1 ciocoObl TOKYyMEHTHpPOBa-| 3 2 4 15 1. CamocrosarensHoe nuzyuenue | 1. becena - obcyxnenue IK-1 -
HHSI Ha BCEX JdTanax XW3HEHHOTO IHK- y4eOHOM W HAyYHOU JTUTEepaTypsl. |2. Y CTHBIH Ompoc. 3yB
Ja TIPOTPaMMHBIX CPEJCTB, HCXOJHBIE, 2. PaboTa ¢ 3IEKTPOHHBIM Yy4eo- I1K-2 —
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COIIPOBOXKIAIOIME U  Pe3yJIbTHPYIO- HUKOM, BBIIIOJIHEHHE J1abopaTop- 3yB
M€ TOKYMEHTBI HBIX paboT
2.2 IIpoekTHas TOKyMEHTAlUs: TeXHU-| 3 18 16 25 1. CamocrositensHoe u3ydenue|l. becena - obcyxnenue IK-1 -
YyecKoe 3aJaHue Ha pa3paboTKy Hpo- yueOHOI U Hay4yHOIl uTeparypsl. |2. YCTHBIN onpoc. 3yB
rPAMMHOIO  U3J€Nus,  OTPACIEBbIE 2. Pabota ¢ anextpoHHBIM yueO-|3. IlpoBepka wunamBHIyans-|[1K-2 —
CTaHJapThl, CIOCOOBI HaNMCaHUs, CO- HUKOM, BBIIIOJHEHHUE JIaOOPaTOp-|HBIX 3a/1aHUi 3yB
JIEpPIKAHNE HBIX paboT
Hroro no pasneny 20 20 40 TecToBblii onpoc
3. ApXuTeKTypa NporpaMMHBIX CPECTB
3.1 Tpanchopmaruss TpeOboBaHuii B| 3 2 2 16,1 |1. CamocrostensHoe wu3yuyeHue|l. becena — o6cyxaenue. [IK-1 -
apXUTEKTypy, KiIacCUPUKalus apxu- y4eOHOI 1 HAy9HOH TUTeparypsl. |2. YCTHBIN ompoc. 3yB
TEKTYp MpPOrpaMMHBIX CpPEACTB, CTaH- 2. PaboTa ¢ 3JeKTpOHHBIM yueb- I1K-2 —
JIapTHl HAa apXUTEKTYPY MPOTPaMMHBIX HUKOM, BBIIIOJIHEHHUE J1abopaTop- 3yB
CpEeACTB HBIX paboT
3.2 TexHu4eckas TOKyMEHTalUs: Cro-| 3 6 6 10 1. CamocrosarensHoe nu3yuenue | 1. becema — oOcyxnenue. IK-1 -
COOBl OMUCAHUS APXUTEKTYPHI TPO- yueOHOI U Hay4yHOI uTeparypsl. |2. YCTHBIN onpoc. 3yB
TPAMMHBIX  CPEACTB  (CTPYKTYpHBIE, 2. Pabora ¢ anexkrponHbM yueO- |3. [IpoBepka namuBuayans-  |[I1K-2 —
00BEKTHO-OPUEHTHUPOBAHHBIE, dbop- HUKOM, BBITIOJIHEHHE 1a00paTop- |HbIX 33JaHUH. 3yB
MaJIbHbIE) HBIX paboT
HToro no pasneny 8 8 26,1 TecToBbIi ONIpOC
Hroro 3a cemecTp 36 36 106,1 3a4ér ¢ oneHkoM
HToro mo iucuuIInHe 36 36 106,1 3a4éT ¢ OmeHKoM




5 O6pa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

1. TpagunnoHHble 00pa3oBaTe/ibHbIE TEXHOJIOTHH, OPUECHTUPOBAHHbBIEC HA OPTaHU3AIIHIO
00pa30BaTEeNLHOTO MPOIIEcca U MPEAIOIATAIONIYI0 IPSIMYIO TPAHCISAIUIO 3HAHUI OT MpernoiaBa-
TeJsl K aCUPaHTY.

@DopMbl YU4EOHBIX 3aHATHI C HCMOJIH30BAHHEM TPATUIIMOHHBIX TEXHOJIOTHIi:

WNudopmaninonHas JeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuaia B AUCHUIIIMHAP-
HOW JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOaThbHBIMU CpeACTBAMH (MOHOJIOT MPETO-
JlaBaTers).

JlaboparopHas paboTa — opraHu3aius y4eOHOW pabOThI ¢ peaTbHBIMA MAaTEPUATBLHBIMUA U
nH(OPMaLlMOHHBIMU O0BEKTaMH, JKCIIEPUMEHTaIbHas paboTa C aHAJIOTOBBIMU MOJEISIMHU pe-
QITBHBIX 0OBEKTOB.

2. TexHoJiorTUM NPOOIeMHOr0 00y4eHHsI — OpraHu3alus 00pa30BaTENBHOIO Ipoliecca,
KOTOpasi MPEAIoIaraeT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHHE YYEOHBIX MPOOIIEMHBIX
CUTYallui JJIs CTUMYJIHMPOBAHUS aKTUBHOM 1M0O3HABATENIbHOMN AESITETbHOCTH aCIIPAHTOB.

3. HTepakTUBHBIE TEXHOJOTHHN — OPTaHMU3AIMS 00Pa30BATEIHLHOTO MPOIECcca, KOTOpast
IpernoyiaraeT akTUBHOE M HENMHEWHOE B3aMMOJICHCTBUE BCEX YYACTHHMKOB, JOCTHKEHHE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsI HUX 00pa30BaTEIIbHOTO pe3yibTara.

®opMbl Y4eOHBIX 3aHATHH € MCHOJIb30BaHHEM CHENHATU3NPOBAHHBIX UHTEPAKTHB-
HBIX TeXHOJIOTHIi:

Jlexuus «oOpaTHOM CBSI3M» — JNEKUUA—TIPOBOKaIMs (M3TI0KEHUE MaTepuaia ¢ 3apaHee 3a-
IUTAHUPOBAHHBIMU OIIMOKAMHU), JICKIUsA-Oecena, JICKIUsA-IUCKYCCHUsl, JCKIUI-TIPecCKOH(epeH-
usl.

4. NHdopManHOHHO-KOMMYHHKAIIHOHHBbIE 00pa3oBaTejbHbIe TEXHOJOTHH — OPTaHU-
3amusi 00pa30BaTENLHOTO MPoliecca, OCHOBAHHAS Ha MPUMEHEHUU MPOTPAMMHBIX Cpell U TeXHU-
YECKUX CPEJICTB PabOTHI C 3HAHUSMU B PA3JIMIHBIX MMPEIMETHBIX 001aCTsIX.

6 YueOHO-MeTOAMYeCKOe o0ecreyeHne CaMOCTOSITeIbHOM padoThl 00y4Yar0LUXCsl

[To nuctumiune «IIpoexkTpoBaHKEe MPOrpaMMHBIX CPEICTBY» MPETyCMOTpEHa ayJIUTOpHas
Y BHEAYJUTOPHAsl CAMOCTOSITENIbHAs paboTa 00yyaroluxcsl.

AynuTopHas caMmocCTosiTeNlbHasi pa0oTa CTYAEHTOB IpearojaraeT BbINOJHEHHE jabopa-
TOPHBIX PadoT.

JladopaTopnasi pabora Nel
COop u ananu3 TpeOOBaHUI K IPOrPaMMHOMY O0OECIIEUEHUIO
Llenv: HaydnThHCS COOMPATh TPeOOBAaHUS K MPOrPAMMHOMY HPOAYKTY, BBINOIHATE UX HpeaBapu-
TEIbHBIN aHAM3 U GOPMHUPOBATH CIIEIUPUKAIINIO TPEOOBAHUH.
Hugpopmayus

Co6op TpeboBaHmii 3akazuuka MoJipazyMeBaeT o0yuyeHue OOIIEHUIO0 ¢ podeccHoHaioM B
UHOHI 00JacTH, HEXKENU pa3paboTUUK U CIIOCOOHOCTh CaMOCTOSTEIBHOTO YTOUHEHHS IOCTABIICH-
HoM 3agaun COop TpeboBanuii PazpaboTumka y4uT rpaMOTHO OLIEHHMBAaTh HEOOXOIMMBIE U J0-
CTaTOYHBIE MHTEIJICKTYaIbHbIE M TEXHUYECKUE PECYPChI, KOTOpPBIE MOTPEOYIOTCS i pa3padoT-
ku [10.

Cpenu oOs3aTenbHBIX A uaeHTH(ukanuu D-tpeboBanuii (TpeboBaHMil pa3zpaboTdMKa)
MOYKHO BBIJICITUTH:

v/ IIPOU3BOJAUTEIBHOCTD;

v’ HaIeXKHOCTh U JJOCTYITHOCTb;

v/ 6e30I1aCHOCT;

v’ ya0o0CTBO U MPOCTOTA OOCTYKUBAHMSL.

Jlyist pa3pabOTYHUKOB U CIIEITUAIUCTOB IO 00CTYKHMBAHUIO OT CUCTEMBI TPEOYIOTCS U APYTUE
XapakTepUCTUKH. YacTo OHM Ha3bIBAIOTCS aTpuOyTaMHU KauecTBa pa3paldaThIBa€MON CHCTEMBI.
[TpuBeeM HEKOTOpBIE U3 TAaKUX aTPUOYTOB KayecTBa:

JIETKOCTb CONPOBOXKIECHUS U SKCILITyaTallly;
MOOUJILHOCTB;

IIOBTOPHOE UCIOJIb30BAHUE;

v/ TeCTHPYEMOCTb.

ANENENEN



IIpousBoauTEILHOCTD

TpeGoBaHMs K MPOU3BOAUTENBHOCTH ONPENENISIOT HACKOJIBKO OBICTPO M KaUYeCTBEHHO CH-
CTEMa MOJIKHA BBIIOJHATL OIMPCACIICHHBIC (I)YHKI_II/II/I Onu OMpCAC/IAAI0OT BpEMA OTKIIMKA, IIPO-
IYCKHYIO CIOCOOHOCTB M T.1. XKecTkue TpeOoBaHMs K MPOU3BOJUTEIBLHOCTH CYIIIECTBEHHO BIIM-
ST Ha BBI60p afrmapaTrHbiX CpCACTB, TCXHOJIOTHUIO pa3pa60TKI/1 U INPUHUMACMBIC WHIXCHCPHBIC
pELIEHUs IPYU PeAIU3aLNN.

Hajne:xXHOCTH M I0CTYHOCTH

Haoesicnocms — 3T0 BEpOSATHOCTh paOOTHI CUCTEMBI 0€3 COOCB B TCUCHHUE OIPEICIICHHOTO
BpeMmeHH. J[J1s u3MepeHust HaJe)KHOCTH MOKET OBITh HCIIOJIB30BAHO CpeIHEE BpeMsi padOThI CH-
CTEMBI 110 cOO4L.

[Tox MOCTYITHOCTBIO MMOHUMACTCS 8pemsi OOCMYNHOCMU, T.€. BPeMs, B TEUCHHE KOTOPOTO
CUCTEMa JIOCTYITHA IS UCIIOJIb30BAHMS M TIOJHOCTBIO pab0TOCIIOCOOHA. DTO BpeMsl ONpeIeisieT-
Csl CPeTHUM BpeMeHeM 10 cOOs M 3aBUCHT OT BPEMEHH IUTAHOBOTO TEXHHYECKOTO O0CTY)KHBa-
HHSL.

Be3onmacHocTh
Otu TpeOoBaHUS CBA3aHBI C OJIOKUPOBKOW HEABTOPU30BAHHOTO JOCTyNa K JaHHBIM U
(GYHKIMSAM CHUCTEMBI, IIPEIOTBPALLEHUEM ITOTEPh HH()OPMALIUU U T.I1.

Yn06cTBO M IPOCTOTA 00CTY)KMBAHUS

OToT arpulyT CBsA3aH ¢ OOJBIIUM YHCIOM (HaKTOPOB, OMPEEIISIONINX, IO CI0OBAM HOJIb30-
BaTeJeH, Opyoiceniobue CUCTEMBI K TIOJIb30BaTEN0. J{pyrumMu cioBaMu, CUCTEMa JI0JKHA HCIIOJb-
30BaThCs 3((HEKTUBHO U HEOOPEMEHUTEIBHO.

JlerkocTh CONPOBOKIACHUS U IKCILTYATANMHA

OT1oT aTpulyT OIpeaensieT HaCKOIbKO MPOCTO U yI00HO MOAU(GUIIMPOBATh IPOAYKT U UC-
NpaBJATh HalJeHHbIEe B HEM OmMOKU. OH BakeH AJI MPOAYKTOB, KOTOpBIE MOJBEPraroTcs 4ya-
CTBIM U3MEHEHUSIM.

MoOuabHOCTH

DTOT aTpulOyT ompeenseT yCulusi, HEOOXOUMbIe IS TIEpEHECeHHs POAYKTa U3 OJHOU
OTIEPAIIMOHHOMN Cpe/ibl B Apyryro. BaxkHo Ha 3Tane pa3paboTke TpeOOBaHUN TOYHO OMPEIEITUTh
T€ CpeJibl U, BO3SMOXKHO, YaCTU CUCTEMBI, KOTOPBIE IOJKHBI OBITH MTePeMEeIaeMbIMHU.

IloBTOpPHOE MCIIO/IL30BaAHME

3arparsl Ha pa3pabOTKy MOBTOPHO HCHOJIb3yEMBIX KOMIIOHEHT CPAaBHUTEIbHO BEJIMKU, HO
3¢ (deKT UX HUCIMOJIb30BAHUSA B AaJIbHEHIIIEM MOXET KOMIIEHCUPOBATh 3T 3aTpathl. [ MUHUMU-
3alliy 3aTpaT B TPEOOBAHUIX HEOOXOIUMO MEPEUUCIIUTh 3JIEMEHTHI MPOEKTa, KOTOPBIE TOJIKHBI
OBITH CIIPOEKTUPOBAHBI TaK, YTOOBI YIIPOCTUTH UX MOBTOPHOE UCIIOJIb30BAHHUE.

TecTupyemocrb

OTOT aTpulyT MOKA3hIBAET JIETKOCTh, C KOTOPOW KOMITOHEHTHI MPOEKTa U KOMIUIEKCHBIN
HOPOAYKT MOTYT OBITh IIPOBEPEHBI HA HAIMYKE OLITHOOK.

B 3aBucuMOCTH OT BU/Ia U CTaTyca pa3padaThiBaeMOil CHCTEMBI, MOTYT COOMPAThCs U APY-
rue TpeboBaHus pazpaboTymKa.

Bce cobpannbsie C- u D-TpeboBaHus 3aHOCATCS B CIELUATIbHBIA JTOKYMEHT, KOTOPBII
Ha3biBaeTcs «Creruduranus TpedoBaHU.

Crnemudukarus TpeOOBaHUI TPEACTABISIET COO0M UTOTOBBI HAOOp PaCHOJIOKEHHBIX IO
npuopuTeTaM TpeOOBaHMA, KOTOPBINA SABIsIETCS (GOPMATIBHBIM COTJIAIICHHUEM 3aKa3uuKa C pa3pa-
OOTYHUKOM CHUCTEMBI.

TpeboBanus K pa3pabaTbiBaeMOi CHUCTEME JOJDKHBI 00JIafaTh CIEAYIOIIMMHU XapaKTepH-
CTHKaMH:

1. HeaBycMBICIEHHOCTB;



IIpoBepsieMoCTS;

YeTKocTh (KpaTKOCTh);

ToudHOCTB;

IToHSITHOCTE;

Ocyl11eCTBUMOCTb;

HezaBucuMocTs;

ATOMapHOCTb;

Heo0xonuMocTh;

AbctpakTHOCTB. PaccMoTpum moapoOHee, uTo U3 ceds MpeACTaBIAIOT 3TH TpeOoBa-
HUSL.

1. HenByCMBICIIEHHOCTh — JOJDKHA CYIIECTBOBATH TOJBKO OJIHA TPAKTOBKAa TpeOOBAaHUSI.
Tak, Hanipumep, cienyer nu3berarb B TEKCTE TPEOOBAHMS COKPAIICHUIA.

Ipumep ninoxozo mpebosanus: R1 Cucmema e 00NHCHA NPUHUMAMb NAPOTL ONuHHee 15
CUMBOJI08.

JlanHoe TpeboBaHME HE MPOSICHAET, YTO )K€ J0JDKHA JIeNIaTh CUCTEMA:

v Cucrema He JIOJDKHA TTO3BOJIATH MOJIb30BATENI0 BBOIMTE MApPOJIb JUIHHHEE 15 CHMBOJIOB.

v Cucrema JIoJDKHA 00pe3aTh BBEIAECHHBIN MapOJIb 110 15 CHMBOJIOB.

v Cucrema JI0JKHA BBIBOJUTH COOOIEHNE 00 OMMOKE B CITydae eCIIM MOJb30BaTellb BBEIET

Oombiie 15 cuMBOJIOB.

IIpumep xopoweco mpebosanus: R1 Cucmema He 00124CHA NPUHUMAMb RAPOLbL OUHHee 15
cumeonos. Eciu nonvzosamens 6gedem 6onvue 15 cumeonos, cucmema 00I#CHA omobpame co-
obweHue 06 ouudbKe ¢ NPocbOOI UCNPABUMb NAPOJTb.

2. IIpoBepsieMOCTh — TECTHPOBIIMKY JOKHBI UMETh BO3MOXKHOCTH IPOBEPUTH MPABHIEHO
au TpeOoBaHHME peann3oBaHO B cucteme. Jliig 3Toro tpeboBaHUE JOHKHO OBITH YETKUM, TOY-
HBIM, HEJIBYCMBICIICHHBIM.

Ipumep nnoxozo mpebosanusa: R Ilouck 6 cucmeme 00nd4#CeH OCYUECMBIAMbCA NO UMEHU,
Gamunuu nonvzosamens u m.o.

B nmanHOM mpumepe KpUTEpHUH MOWCKA JIOJDKHBI OBITH PaCKPBITHI MTOJIHOCTHIO. MHAaUe Helb3s
MIPOBEPUTH BBITIOJIHAETCS JIM TPeOOBAHUE B CHCTEME.

3. YerkocTh (KpaTKOCTh) — TpeOOBaHHME HE JOJDKHO COAEPKaTh JHITHeH nHdopmarmn. OHO
JOJI’KHO OBITH U3JI0KEHO YETKO U MPOCTO.

Ipumep nnoxoeo mpebosanus.: Rl Ilonvzosamensy uno2oa modsxicem 8600unsv KOO A3pPONOPMA,
KOmopblll 001cel onpedensamuvcs cucmemon. Ho makowce unoeoa ko0 asaponopma 0oadxcen 3a-
MEHAMbCS Ha36aHuem Onudxcariuie2o 20pooda, makum 00pasoM Noab3oeamento He mpebdyemcs
3HamMb KOO A2PONOPMaA, HO CUCIEMA NO-NPeNHCHEM) 00JIHCHA 3HAMb KOO A2PONOpmd.

D10 TpeGoBaHME MOXKET OBITh U3MEHEHO cienytomuM odpazoM: RI Cucmema Oondicna onpe-
0eams asponopm, Kak no Kooy a’3ponopma, max u no HA38aHuI0 20pooa.

4. TouHOCTh — TpeOOBaHME IOJDKHO COIEPKATh B ce0€ UCTUHHBIC (DaKTHI.

5. TlousTHOCTH — TpeOOBaHME HE JOHKHO COAEPkKAaTh IPAMMATHYECKUX OIIMOOK, HOIKHO
OBITH M3JIOKEHO IIOCIIEN0BATEILHO.

6. OcymecTBUMOCTh — TpeOOBaHME JOKHO OBITH BBIMOJIHMMO B PaMKaX CYIIECTBYIOIIUX
OTpaHWYCHUH (BpeMs, JICHbI'H, CYIIECTBYIOIIHE PECYPCHI)

7. HezaBUCUMOCTH — AJI1 MOHUMAaHUS TpeOOBaHUE HE HYKHO 3HATh IPYTUX TPEOOBAHHMIA.

Ilpumep nnoxoeco mpebosanus: R1 Cnucok 0ocmynnwix peiicos 00xHceH co0epicamyb UHPop-
Mayus o Homepe noiema, pemeru nocaoku u npuzemienus. R2 Onu dondxcuvl 66ims omcopmu-
POBAHbL NO YeHe.

8. ATomapHOCTb — TpebOBaHUE JIOJKHO COAECPKATh OJHY CBSI3aHHYIO CYITHOCTb.

Ilpumep nnoxoco mpebosanus: Rl B cucmeme 001d#cHA Oblmb NpeodyCMOMPEHa 803MO’C-
HOCMb 3a0POHUPOBAMb NoJlem, Kynums Ouiem, 3ape3epsuposams Homep 6 omeie, apeHoo8ams
MAWUHY.

9. Heo0x0auMOCTh — 3aMHTEPECOBAHHBIE JIUIIA TOJKHBI HYXK/IaThCsl B JAHHOM TPEOOBaHHH.
10. AGCTpakTHOCTh — B TpeOOBAaHUHU HE JOJDKHO COACPIKATHCA MH(GOPMAITUU O TOM, KaK OHO Oy-
JIeT PeaIn30BaHO.

CoNoOR~WN

[EEN
©
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Taxoke CyIIeCTBYIOT ONpEeNCHHbIE XapaKTePUCTUKU, KOTOPHIMU JOJDKEH 00iaaaTh Habop
TpeOOBaHUIA:

v [OCTOSHCTBO — HE JIOJDKHO OBITh KOH(IUKTOB MEXY TPEOOBAHUSIMHU.

v Hem30BITOYHOCTH — KaXJ10€ TpeOOBaHHE JODKHO OBITH OIKMCAHO OJHMH pa3 M HE JOJKHO
coJiepkath B cede Ipyrux TpeOoBaHMM.

v [oJHOTa — TpeOOBaHKE JODKHO OBITH OMPEIEIICHO ISl BCEX BO3MOKHBIX CHTYAIIHIA.

CymecTBYIOT JONOJHHUTENbHbIE KPUTEPUH, HO OHU COAEp)KaT B ceOe OmNHMCaHHBbIC BHIIIE,
HaIpUMep:

v\ MOAU(UIHEPYEMOCTH — €CJI TpeGOBaHUE aTOMAPHO U TIOJIHOE, OHO MOUPHIIUPYEMO.

v’ TpaccupoBKa (IIPOCIICKUBAEMOCTD) — €CJIM TPEOOBAaHHWE aTOMAPHO M MMEET YHUKAIbHBIN
UICHTU(PHUKATOP, OHO MPOCIICKUBAEMO.

Cocmas cneyuguxayuu mpebosanutl

1. Unertudukaiust CTOpOH pa3padOTKH.

3neck MpUBOAUTCS UH(OPMALIUA O TOM, KTO SIBJISIETCS 3aKa3YUKOM CHCTEMBI M HA OCHOBA-
HUM 4ero OyneT BEeCTHCh pa3paboTKa, CIHCOK YHMOJHOMOYEHHBIX JIMI U UX (DYHKIIMOHAIBHBIX
00s13aHHOCTEH; a Takke HHPopMAIUsS O pa3pabOTUYUKE CHCTEMBbI, KaKhe JIIOJU U UX (QYHKIHO-
HaJIbHBIC 00S3aHHOCTH PabOTAIOT HAl TPEOOBAHMSIMHE, TPAHUIIBI TIOJITHOMOYHH pa3padOTYHKa.

HE npuBonsaTcs peKBU3UTHL, afjpeca OPIUIl U T.1. MOXKeT NPUBOAUTHCA KOHTAKTHAS MH-
dbopmarist nepeurncIeHHbIX J0IeH ¢ 000X CTOPOH.

Hampumep:

WBanoB Amnnpen llerpoBuu, Benymuid Au3aiiHEp IpyIIlbl aBTOMATHU3aLUMU IIPOU3BOJ-
CTBEHHOTO Ipoliecca 3aka3z4yrKa, OTBETCTBEHHOCTh: JU3aiH SKPaHHOTO UHTepdeiica MporpamMmsl,
KOHT. Tel. 89164726593.

[TonsiTHO, uTO MHGOPMAIUS MOKET OBITH pacloiokeHa B TabauuHoM Buje. Yacto ymopsi-
JIOYMBAETCS M0 BaXKHOCTHU U BIMSIHUIO HA MTPOEKT TOTO MJIM MHOTO EPCOHAXA.

2. TpeboBaHus 3aKa34unKa

- 1 nonpasnen

- 2 mozpasnuen

- 3 mogpasnedn. ..

U T.JI.
3. TpeGoBanus pa3paboTUnKa
- 1 mogpaznen

- 2 mozapasnen

- 3 monpasznuedn...

U T.J.

TpebGoBanusi ynopsAOYMBAIOTCA MO BaXXHOCTH, CPEAM HUX HY)XHO BBIJICIUTH KIHOUYEBHIE
TpeGoBaHUs (B KXKAOM MOApa3Iee).

TpebGoBaHusI MOXXKHO YCIOBHO pa3/ieiuTh Ha (yHKIMOHAIbHBIE, CTPYKTYPHbIE U TpeOoBa-
HUS K TU3aiHY.

[To BaxxHOCTH TpeOoBaHMs pazaensaoT Ha OOs3aTenbHbIC (0€3yCIOBHBIE), KeTaTelbHbIS
(o6cyxmaemble) u ycnoBHbIe. 3. [Tpunoxkenus

O0BemMHas WUTIOCTpUpYIOIas HHGOpMAIHsI K TPEOOBAHUSM BRIHOCUTCS B TIPUIIOKEHUS K
cnucky TpeboBanuii. Ilpunoxenus popMupyroTcs ¢ yu€ToM 0o0IIeit TOTHKU H3JI0KEeHHUs Tpedo-
BaHU, T.€. ”HPOPMAIIUS, OTHOCSINASACST K OJJHOMY HUCTOYHHKY, JIOTHUECKHU TPUBS3aHHAS K OJJHOM
00BEKTY MU OAHOPOHAS 0 CBOEH CYyTH 00BbEINHAETCS B OJTHOM IPUIIOKEHUH.

[TpunokeHus UMEHYIOTCs 3arjJaBHbIMU OykBamH pycckoro aigasuta A, b, B, ... n.t.1.

WNudopmanus BHyTpU HUX HyMepyeTcs apabckumu udpamu «1», «2», «3», ... U T.1.

OOBIYHO eciM ecTh MPOEKThl UHTEpdeiica, IBETOBbIE CXEMBbI U T.II., TO OHU 3aHOCSTCS B
[Tpunoxenue A, KpoMe HOMEpa PUCYHKA, CXEMBI U T.[. , BO3JIE KaX/I0T0O U3 HUX JIeaeTcs KpaT-
Kas TOSCHAIOIIAs HAIUCh, HanpuMep: «Cxema pacrnooKeHUs YIPaBISIONIUX HJIEMEHTOB B OC-
HOBHOM pa0ouyeM OKHE MPOTrpamMMbl», TOTIOJIHUTEIFHO MOXET U3 CIIMCKa TpeOOBaHMNA AyOIrpo-
BaThCS €r0 UCTOYHUK/(PYHKIIMOHAIbHAS POJIb, HAIPUMED: «BENYIIUN Tu3aiiHep paboyeil rpymnbl
3aKazumKa).
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Ecnu B Tekcte TpeOOBaHMIA €CTh CCHUTKH Ha JOOBIE CTAHIAPThI, MHCTPYKIUU H T.J., TO B
TEKCTE BO3JI€ KaXKJ0ro M3 HUX faeTcs ccoiika Buaa [B1], [B8], [['13], a moapoOHas uapopmarms
0 UCTOYHHUKE MPUBOJIUTCA B MPUIIOKEHUH (OJHOM HJIM HECKOJIbKMX) C YKa3aHHUEM BCEX BBIXOJI-
HBIX JIAaHHBIX 3TOTO UCTOYHHKA!

ABTOpBI, Ha3BaHHE (MOTHOCTHIO, €CIIM €CTh M YTOYHSIOIIEeE Ha3BaHUE, TOXKE MIPUBOAUTCS),
KaTeropusi JIOKyMEHTa, KeM M KOTJa M3JIaHO, CPOKH M 00JIacTh JedcTBus W T.10. [loxoke Ha
o OpMIICHHE CIIHCKA JIUTEPATYPHI, HO B OTJIMYME OT HErO0 HUKAKUX COKpAICHUH U T.JA. 371eCh HE
JienaeTcsl, YKa3bIBaeTCs JOTIOJHUTEIbHAS HHPOpMaIKs 00 aKTyaJIbHOCTH.

OOBIYHO, €CTM TaKoro pojaa WHQPOPMAIMU MHOTO, OHa OOBEAMHSETCS MO HECKOJIBKUM
npunoxenusm. Hanpumep, crannaptsl B «[Ipunoxxenne by, uactpyknuu B «lIpunoxenue By u
T.J.

3aoanue
JIns 3agaHHOM MpernoaBaTeneM TeMbl cOOp, aHAIN3, CUCTEMATU3aIMI0 U 0000IIeHNE Tpe-
OoBaHMI 3aKa34yMKa U pa3paboTUuKa.

Konmponvnuvie 6onpocwi
1. Yro Takoe TpeboBaHus?
2. Jlns 4ero Hy>)KHO cOOMpath TpeOoBaHMS?
3. Ha xakux sranax >xu3HenHnoro 1ukia [10 nenecoobpa3no npousBoauTs c6op TpeOoBaHUit?
4. B yeMm 3aKIII0YalOTCS M UTO MOTYT COJIEPKaTh TPEOOBAHUS 3aKa3unuKa?
5. EcTb 111 pa3nuuu MexIy 3aKa3uuKOM CUCTEMBI U €€ MoJib30BaTeem?

JlaGoparopHasi padora Ne2

Pa3paboTka TeXHHUECKOTO 3aJaHus HA aBTOMAaTHU3UPOBAHHYIO CUCTEMY
coriacHo ['OCT 34.602-89. Yacts 1

L]ens: HayunThCs pa3pabaThIBaTh TEXHUUECKOE 3aJJaHHE JJIS IPOTPAMMHBIX NMTPOAYKTOB COTIACHO
JIEHCTBYIOIIMM CTaHJapTaM.

Hngpopmayus

I'OCT 34.602-89 siBisieTcst OCHOBHBIM pa0OYUM CTaHIAPTOM IS CO3JIaHUST TEXHUYECKOTO 3a/1a-
Hus (T3) Ha pazpaboTky aBTomMaru3zupoBaHHbIX cucTeM (AC) Ha ceronusamHui neHb. T3 Ha AC
SIBIISIETCS. OCHOBHBIM JIOKYMEHTOM, OTIPEICIISIONINAM TPEOOBaHUS U TIOPSIIOK CO3MIAaHMS (Pa3BUTHS
WIM MOJIEPHU3ALINY - Jajiee CO3/JaHKs) aBTOMAaTU3UPOBAHHOM CHCTEMBI, B COOTBETCTBUHU C KOTO-
pBIM poBoaMTCs pazpaborka AC U ee mpreMKa Ipu BBOJIE B JICHCTBHE.
T3 na AC pa3pabaTbIBatOT Ha CUCTEMY B LIEJIOM, NMPEAHA3HAYEHHYIO JUIsl paOOThl CAMOCTOSATENb-
HO WUJIM B COCTaBE JIPYroi CUCTEMBI.
Jlornuecku T3 MOXHO pa30UTh HAa HECKOJIBKO YacTeil: 00I1yro0, ClielUalbHyI0 U OpraHU3aluoH-
Hy10. B Hacroselt 1abopaTtopHoil paboTe Mbl OyJieM YUUThCs ITHcaTh OOlTyI0 YacTh 13.
K o0rieit yacTi OTHOCSTCS CIIEAYIOLINE Pa3/Iebl:

»  «O01wme cBeIeHus)

» «Ha3HaueHue M LIeNn CO31aHMsI CUCTEMBI»

» «XapaKkTepUCTUKN 00HEKTa aBTOMATH3AIINN

PaccmoTpum ux conepskanue noapooHee. B paznene «O0mue cBeAeHU» YKa3bIBAIOT:

1) moHOE HAMMEHOBAHKE CUCTEMBI U €€ YCIIOBHOE 0003HAUCHUE;

2) mudp Tembl win mudp (HoMep) T0TOBOPa;

3) HauMeHOBaHue TpeanpuaTuil (00beAMHEeHNI) pa3paboTunKa U 3aKa3z4ynKa (T0JIb30BATENSA) CU-
CTEMBI U UX PEKBU3UTHI;
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4) nepeueHb JOKYMEHTOB, HA OCHOBAaHMM KOTOPBIX CO3JAETCSl CUCTEMA, KEM M KOTJa yTBEpKie-
HBI 3TH JIOKYMEHTBI;
5) nnaHOBbIE CPOKU HAYasla M OKOHYaHUS PAOOTHI IO CO3/IaHUIO CUCTEMBI;
6) cBesleHNs 00 CTOYHUKAX W MOpsiKe GUHAHCUPOBAHUS PaboT;
7) nopsa0k oOopMIICHUS U IPEIbSIBICHHS 3aKa34UKy Pe3yJIbTaTOB PadOT MO CO3/IaHHIO CUCTEMbI
(ee ydacreil), MO M3rOTOBJICHUIO U HaJaJIKe OTIEIbHBIX CPEICTB (TEXHUUYECKUX, IPOrPAMMHBIX,
UH(POPMALIMOHHBIX) U MPOrPAMMHO-TEXHMYECKHX (IIPOTPaAMMHO- METOINYECKHUX) KOMILICKCOB
CUCTEMBI.
Paznen «Haznauenue u nenu cozganus (pa3BUTHs) CUCTEMBI» COCTOUT U3 IIOJPA3/I€EIIO0B:
1) Ha3HAYEHHE CUCTEMBI;
2) e co3JaHusl CUCTEMBI.
B nonpaznene «Ha3naueHue cucTteMbl» YKa3blBalOT BHUJ aBTOMATH3UPYEMOW AESTEIbHOCTU
(ynpasieHue, IpOeKTHPOBAHUE U T. I.) U MepeueHb 00BEKTOB aBTOMATHU3aluU (0OBEKTOB), Ha
KOTOPBIX MPEIONIAraeTcsi €e UCI0Ib30BaTh.
Jns ACY J[ONOJHUTENBHO YKa3bIBAlOT IEPEYEHb ABTOMATU3UPYEMBIX OpPraHOB (IIYHKTOB)
yIpaBIeHUS U YIPABIsEMbIX 00BEKTOB.
B monpasznene «llenm co3maHus cHCTEMBI» NMPHUBOISAT HAaUMEHOBAHHS U TpeOyemble 3HAUCHHS
TEXHUUYECKUX, TEXHOJIOTMYECKUX, MTPOU3BOJCTBEHHO-9KOHOMUYECKUX WM JAPYTUX MOKa3aTesen
00beKTa aBTOMATHU3AIMU, KOTOPBIC JOJDKHBI OBITh JOCTUTHYTHI B pe3ynbTare co3nanus AC, u
YKa3bIBAIOT KPUTEPUHU OLIEHKH TOCTHXKEHUS 1IeJiel CO3/1aHUS CUCTEMBI.
B paznene «XapakTepuCTUKU 00BbEKTa aBTOMATU3AIMI» IPUBO/IST:
1) kpaTkue cBeneHuss 00 00BEKTE aBTOMATHU3AIMH WJIA CCHUIKH Ha JOKYMEHTBI, COJIepIKaIUe Ta-
KyI0 HH(OpMaIuio;
2) cBeieHUs 00 YCIOBUAX JKCIUTyaTallud OObEKTa aBTOMATH3AIUs U XapaKTePUCTUKAX OKpYxKa-
FOIIEH Cpeabl.

[Tpumeuanue: ns CAIIP B paznene TOMOTHUTENHHO MPUBOISAT OCHOBHBIC MapaMeTphl U
XapaKTEePUCTUKH OOBEKTOB MPOCKTUPOBAHMUS.

K ceedenuro: HEKOTOpbIE Pa3bICHEHHS K TEXHUYECKOMY 3aJaHHI0 MOYXHO MOCMOTpPETH
31ech (He uaeaabHO, HO BIOJIHE Xoportio): https://www.prj-exp.ru/patterns/pattern_tech_task.php

3aoanue: pazpaboTaTh NEPBYIO YaCTh TEXHUYECKOTO 3aJaHUs HAa CO3/IaHHE aBTOMATHU3UPO-
BaHHOH cucTteMbl. B kauecTBe cucremMbl Oepércs Ta, A KOTOpol OblIM cOOpaHbl TpeOOBaHUS B
npeaplIayIen JabopaTopHoit padoTe.

Koumponvnvie sonpocsi

1. Ha ocHOBaHMM KakuX JOKYMEHTOB MOXET CO3/1aBaThCsl aBTOMAaTU3HpOBaHHas cucrema?

2. YUto Takoe 00BLEKT aBTOMATH3AI[HN?

3. Kak pacmudpossiBaercsa abopeBuatypa «CAIIP»?

4. Kak pacumdpossiBaetcst abOpeuarypa «ACY»?

5. Moxer nu pazgen «Onucanue o0beKTa aBTOMATHU3AlMM» BKIIIOYATh CXEMbl, PUCYHKH,
rpapuku?

JlabopaTopnasi paGora Ne3

Pa3paboTka TeXHHUECKOTO 3aJaHMs Ha aBTOMATHU3UPOBAHHYIO CUCTEMY
corimacHo I'OCT 34.602-89. Yacts 2

L]env: HayuuTHCS pazpabaThIBaTh TEXHUYECKOE 3aJaHUE JIJIsl IPOTPAMMHBIX MPOIYKTOB COTJIACHO
JENCTBYIOIIUM CTaHAapTaM.

Unghopmayus
I'OCT 34.602-89 siBisieTcst OCHOBHBIM paOOYUM CTaHIAPTOM ISl CO3/IaHUsI TEXHUYECKOTO

3ananus (T3) Ha pa3zpaboTky aBTOMaTH3upoBaHHBIX cucTeM (AC) Ha ceromHsIIHUNA AeHb. 13 Ha
AC sBnsieTCss OCHOBHBIM JJOKYMEHTOM, OTPEACISIONIUM TPeOOBAaHUS U MOPSIOK co3/anHus (pas-
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BUTHSI HJTM MOJICPHHU3AIIMH - JlaJiee CO3[aHNs) aBTOMaTU3HPOBAHHOM CUCTEMBI, B COOTBETCTBUU C
KOTOPBIM TTpoBOIUTCA pazpadoTrka AC U ee mpueMKa Ipu BBOJIE B JACHCTBHE.

T3 na AC pa3pabareiBalOT Ha CUCTEMY B II€JIOM, MTPEeTHA3HAUCHHYIO I pabOThI CaMOCTO-
ATEJIHHO WM B COCTAaBE IPYrOi CUCTEMBI.

Jlornuecku T3 MOXHO pa30UTh HAa HECKOJIBKO YacTeil: 00IIyI0, CIeUAIbHYIO0 U OpraHu3a-
MOHHYI0. B HacTosmel naboparopHoit paboTe Mbl Oy/1eM YUUThCS MUCATh CHEUAIBHYIO YacThb
T3.

K cnernuanpHOM 4acTh OTHOCUTCSA OJWH Oosblinol pasnaen, koropomy B 'OCT 34.602-89
COOTBETCTBYET Til. 2.6 moj] Ha3BaHueM «TpeboBanus k cuctemey. B upeane, B cogepumMoe 3To-
ro paszena JOJDKHBI NMEepexoauTh TpeOoBaHus M3 crnerudukanuu TpedoBanuii (JlaboparopHas
pabota Nel). OH ciiyXUT U1l OKOHYATEJIbHOTO UX YIOPSAOYMBAHUS U CTPYyKTypupoBaHus. Pac-
CMOTPHUM COJIepKaHKe 3TOro pasjiena noapooHee.

Paznen "TpeboBanus k cuctemMe" COCTOUT U3 CICTYIOIINX MOAPA3ICIIOB:

1) TpeGoBaHMS K CHCTEME B IIEJIOM;
2) TpeboBanus K GyHKIMAM (3a/1a4aMm), BHITIOJHIEMBIM CUCTEMOI;
3) TpeboBaHMS K BUAAM 00€CTICUCHUS.

CocraB TpebOBaHMIl K cUCTEME, BKIIOUYAaeMbIX B JaHHbIN pa3aen T3 na AC, ycraHaBiu-
BalOT B 3aBUCUMOCTU OT BHJa, Ha3HAUYCHHUsI, ClielU(PUUIecCKUX 0COOCHHOCTEN U YCIOBHI PyHK-
[IUOHUPOBAHUS KOHKPETHOW CHCTEMBI. B KakJoM mojpa3esne NpuBOAAT CChUIKM Ha JEHCTBY-
I0IIMe HOPMaTUBHBIE TexHHUeckue nokymentsl (HT/I), onpenenstomnie TpeOOBaHHS K CHCTE-
MaM COOTBETCTBYIOILIETO BUA.

[2.6.1.] B nmonpasnene "Tpebosanusn k cucmeme ¢ yeaom'" yka3wplBaior:

- TpeboBaHUs K CTPYKType U (QYHKIIMOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHUS K YUCIEHHOCTU U KBAIM(PUKALIUY [IEPCOHANIa CUCTEMBI U PEXUMY €ro paboThl;
- IOKa3aTeIu Ha3HAuYeHUS;

- TpeOOBaHUS K HaI€KHOCTH;

- TpeOoBaHus1 0€30MacCHOCTH;

- TpeOOBaHUS K H)PrOHOMHKE M TEXHHUUECKOH 3CTETHKE;

- TpeOOBaHMs K TpaHCIOPTA0ENbHOCTH ISl MOJABUKHBIX AC;

- Tpe0OBaHMS K SKCILTyaTalluu, TEXHUUECKOMY OOCIYKUBAHUIO, PEMOHTY U XPaHEHHUIO KOMIIO-
HEHTOB CHUCTEMBI;

- TpeOoBaHMS K 3alIUTE HHYOPMALIMU OT HECAHKIIMOHUPOBAHHOI'O JJOCTYIA;

- TpeOOBaHUS MO COXPAHHOCTHU MH(OPMALIUU TIPU aBaAPUSIX;

- TpeOOBaHUS K 3aLIUTE OT BIUSHUS BHEITHUX BO3/CHCTBHIA;

- TpeOOBaHUS K TATCHTHOM YHCTOTE;

- TpeOOBaHUS MO CTaHAAPTU3ALMH U YHU(DUKAIIH;

- IONOJIHUTEIbHBIE TPEOOBaHUS.

[2.6.1.1.] B Tpe0oBaHusAX K CTPYKTYpe U (PYHKIMOHUPOBAHUIO CHCTEMbI IIPUBOJIAT:

1) nepeueHb MOACUCTEM, UX Ha3HAYCHHE U OCHOBHBIE XapaKTEPUCTUKU, TPEOOBAHUS K YUCITY
YPOBHEH MepapXuu M CTEIIEHHU IIEHTPAIU3AINHA CUCTEMBI;

2) TpeGoBaHMs K crioco0aM U CpeACcTBaM CBSI3U I HHPOPMAIIMOHHOTO 0OMEHA MEX1y KO M-
MOHEHTAMHU CHUCTEMBI;

3) TpeboBaHMS K XapaKTepHUCTUKaM B3aMMOCBSI3€l CO3/1aBa€MON CHCTEMBI CO CMEKHBIMH CH-
cTeMaMH, TpeOOBaHU K €e COBMECTUMOCTH, B TOM YHCJIE YKa3aHHs O crioco0ax oOMeHa nH-
dbopmanueit (aBToMaTUUECKH, IEPECHUIKON JOKYMEHTOB, IO Teae(OHY U T.I1.);

4) TpeboBaHuA K pexkuMaM (DYHKITMOHUPOBAHHS CUCTEMBI;

5) TpeGoBaHUS 11O TUATHOCTUPOBAHUIO CHCTEMBI;

6) mepCHeKTUBBI PA3BUTHS, MOJIEPHU3ALUN CHCTEMBI.

[2.6.1.2.] B Tpe0oBaHMSAX K YMCJICHHOCTH U KBaJu(pukanun nepconasa AC npuBoasT:
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- TpeOOBaHUs K YHCICHHOCTH TiepcoHana (moib3oBateneit) AC;
- TpeOOBaHUS K KBaNU(UKALMU IEPCOHAIIA, TIOPSIKY €ro MOJTOTOBKY U KOHTPOJIS 3HAaHUH U
HaBBIKOB;
- TpeOyeMblIil pexum padboTsl nepconana AC.
[2.6.1.3.] B Tpe0oBanusAX K noka3arejasiM Ha3HadeHust AC nIpuBOJST 3HAUEHMS IapaMETPOB,
XapaKTepU3yIOIIHUE CTEIIEHb COOTBETCTBUS CUCTEMBI €€ Ha3HAYCHHUIO.
Jns ACY yka3bIBatoT:
- CTeNEeHb MPUCIOCOOIAEMOCTH CUCTEMBI K MU3MEHEHUIO NPOLIECCOB U METOI0B YIIPABJIECHHUS, K
OTKJIOHEHMSIM [1apaMeTPOB 00bEKTa YIIPABICHUS;
- TOIYCTHMBIE TIPE/IENIbl MOACPHUBALNN U PA3BUTHUS CUCTEMBI;
- BEPOSITHOCTHO-BPEMEHHBIE XapaKTEPUCTUKHU, IIPU KOTOPBIX COXPAHAETCS 1leJIeBOE Ha3Hau e-
HUE CHCTEMBI.
[2.6.1.4.] B TpeGoBaHusl K HAJEKHOCTH BKJIIOYAOT:
1) cocTaB 1 KOJIMYECTBEHHbIE 3HAUEHUS [TOKa3aTeseld HaJeKHOCTHU Ui CUCTEMBI B 1[EJIOM MJIU
€€ IOJICUCTEM;
2) nepeyeHb aBapUNHHBIX CUTYALUil, 10 KOTOPBIM JIOJKHBI OBITh PETIAMEHTUPOBAHBI TPEOOBa-
HUS K HaJIe)KHOCTHU, M 3HAUEHUsI COOTBETCTBYIOLUX [TOKa3aTesel;
3) TpeGoBaHMS K HaJIE)KHOCTH TEXHHYECKHUX CPEACTB M MIPOTPAMMHOTO 00ECTIeUeHUS;
4) TpeOOBaHUS K METOJ]aM OLIEHKU M KOHTPOJIs TOKa3aTesel HaJle)KHOCTH Ha Pa3HbIX CTaAMSIX
CO3/IaHUS CUCTEMBI B COOTBETCTBHUH C JCHCTBYIOIUMHU HOPMATUBHO-TEXHUYECKUMHU JOKYMEH-
TaMH.
[2.6.1.5.] B Tpe0oBanus no 6€30MaCHOCTH BKIIOYAIOT TpeOOBaHUS 1O 00ecreyeHuto 0e3-
OITACHOCTH TIPH MOHTaKe, HaJIaJIKe, IKCIUTyaTalllud, OOCITY)KMBAaHHH U PEMOHTE TEXHHUECKHUX
CPEJCTB CUCTEMBI (3allluTa OT BO3AEHCTBUI AIEKTPUUECKOTO TOKA, JIEKTPOMArHUTHBIX MOJIeH,
AKyCTMUYECKHX IIYMOB U T.II.), IO JJOITYCTUMBIM YPOBHSIM OCBEIIIEHHOCTH, BUOPALIMOHHBIX U
IIYMOBBIX HAarpy30K.
[2.6.1.6.] B TpeGoBaHusl MO0 3PrOHOMHUKE M TEXHUYECKOM ICTEeTHKE BKIIOYAIOT TOKA3aTeNn
AC, 3anatoniue Heo0X0/IMMOE KauyeCcTBO B3aUMO/IEHCTBHS YEJI0OBEKa C MAIIMHON 1 KOMpOpT-
HOCTb YCJIOBHI paOOThI IepCOHANA.
[2.6.1.7.] Ans nonBuxkHbIX AC (Hanpumep, AC 11 nepeIBUKHBIX JIaOOpaTOpHid, y3JI0B CBA3H
U T.Jl.) B TPe0OOBAHUS K TPAHCIOPTAOEJBbHOCTH BKIIIOYAIOT KOHCTPYKTHUBHBIE TPEOOBAHMS,
o0ecrneunBaroIre TPaHCIOPTaOeTbHOCTh TEXHUYECKUX CPEJICTB CUCTEMBI, a TaK)Ke TpeOoBa-
HUS K TPAHCIIOPTHBIM CPEICTBAM.
[2.6.1.8.] B Tpe0oBaHus K IKCIIYyaTALMU, TEXHUYECKOMY 00CIy’KMBAHUIO, DPEMOHTY U
XPaHeHHUI0 BKJIIOYAIOT:
1) ycioBus 1 peryiaMeHT (peXuM) dKCIUTyaTaluu, KOTOPbIE TOKHBI 00€CIeYnBaTh UCIOJIb3 0-
BaHue TexHuIeckux cpeactTs (TC) cucTemsl ¢ 3aJaHHBIMA TEXHHYECKUMH TIOKa3aTeNsIMH, B
TOM YHUCJI€ BUJBI U IEPUOANYHOCT o0cayxuBanus TC cucTeMbl UM TOMYCTUMOCTh PabOThI
0e3 o0cy)KUBaHUS;
2) mpenBapUTeNbHbIe TPEOOBAHMS K TOIMYCTUMBIM IUIOLIA/IAM IS pa3MeIleHus IepcoHaia u
TC cuctemsl, K mapaMeTpaM ceTei SHeprocHa0X eHus U T.11.;
3) TpeGoBaHMS IO KOTUYECTBY, KBATU(DHUKAIMKN 00CTYKHBAIOIIETO IMEPCOHANIa U PEKUMAM €0
paboThI;
4) TpeOOBaHUS K COCTaBY, pa3MELICHUIO U YCIOBUAM XPaHEHMsI KOMIUJIEKTa 3alIaCHbIX U3/1EIHi
U IpuOOPOB;
5) TpeGoBaHMS K periaMeHTy OO0CITyKHBaHUS.
[2.6.1.9.] B TpeboBanusi K 3aMTe MHPOPMAIUU OT HECAHKIIMOHUPOBAHHOIO A0CTYyIa
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BKJIIOUAIOT TpeOoBaHus, ycTaHoBiIeHHbIe B HT /I, neiicTBytomeii B orpaciu (BeIOMCTBE) 3aKa3-
yuKa.
[2.6.1.10.] B Tpe6oBaHusIX 110 COXPAHHOCTH HHGOPMALMHU TIPUBOJIAT ITEPEUCHDb COOBITH:
aBapuil, 0OTKa30B TEXHUYECKUX CPEJCTB (B TOM UHCIIE - OTEPS MUTAHUS) U T.II., IPU KOTOPBIX
JO0JDKHA OBITH 0OecredyeHa COXpaHHOCTh HH(OPMAIIUU B CUCTEME.
[2.6.1.11.] B TpeGoBaHusIX K cpeAcTBAM 3aIIMTHI OT BHEIIHUX BO31eMCTBUIN TTPUBOISAT:
1) TpeGoBaHMs K pagroOIEKTPOHHOH 3ammTe cpeactB AC;
2) TpeboBaHMs IO CTOMKOCTH, YCTOWYMBOCTU U IPOYHOCTH K BHEITHUM BO3JEHCTBUAM (Cpeie
MPUMCHCHHUS ).
[2.6.1.12.] B Tpe6oBaHMSAX N0 MATEHTHON YUCTOTE YKA3BIBAIOT MEPEUCHb CTPaH, B OTHOIIIE-
HUU KOTOPBIX JIOJKHA OBITH 0OecrieueHa MaTeHTHas YUCTOTa CUCTEMBI U €€ YacTeil.
[2.6.1.13.] B Tpe6oBaHus K CTAHAAPTU3AIMU M YHU(PUKALMH BKIIIOYAIOT:
[O0Ka3aTely, yCTaHaBIMBAIOLe TpeOyeMyt0 CTENIEHb UCII0JIb30BAaHUS CTaHIAPTHBIX, YHU( U-
[IUPOBAHHBIX METOJIOB pean3anuu GyHKIHH (3a/1a4) CUCTEMBI, TOCTABIIIEMbIX MPOrPAMMHBIX
CPEJCTB, TUIIOBBIX MATEMATHUYECKUX METOJIOB U MOJIEJIE€H, TUIIOBBIX MPOEKTHBIX PEIICHUH,
YHUGULIUPOBAHHBIX (HOPM yIIpaBICHYECKUX JOKYMEHTOB, ycTaHoBieHHbIx [1P 50.1.019-2000,
00111eCOI03HBIX KIACCU(PUKATOPOB TEXHUKO-IKOHOMUYECKOW HH(OpMAIUU U KIacCu(UKATOPOB
JIPYTUX KaTeTOpHid B COOTBETCTBUU C 00JIACTBHIO UX IPUMEHEHHUS, TPEOOBAHMS K HCIIOJIB30B a-
HUIO TUIIOBBIX aBTOMATU3UPOBAHHBIX PA0OYMX MECT, KOMIIOHEHTOB U KOMILJIEKCOB.
[2.6.1.14.] B nonosiHuTe/IbHBbIE TPEOOBAHMSI BKIIOYAIOT:
1) TpeGoBaHMS K OCHAIIEHUIO CUCTEMBI YCTPOHCTBaAMU JJIsl 00yUYeHUsI TIepcoHaa (TpeHaxep a-
MU, IPYTUMH YCTPOWCTBAMU aHAJIOTHYHOT'O Ha3HAUYCHHUS) U TJOKYMEHTAINe Ha HUX;
2) TpeboBaHMs K CEpBUCHOM anmaparype, CTeHJ1aM JUIsl IPOBEPKU 3JIEMEHTOB CUCTEMBI;
3) TpeOoBaHUsI K CUCTEME, CBA3AHHBIE C OCOOBIMH YCIOBHUSMU IKCILTyaTaIUH;
4) cienranbHBIE TPEOOBAHUS 10 YCMOTPEHUIO pa3pabOTUMKA UK 3aKa3UYHUKa CUCTEMBI.
[2.6.2.] B nmonpasnene "Tpebosanusa k pynkyuam (3adauam)’ , BHIIOTHIEMBIM CUCTEMOH,
MPUBOJIAT:
1) mo xaxxaoi nojcucTemMe nepeueHb PyHKIMM, 3a7a4 I X KOMIUIEKCOB (B TOM 4YHcIie obec-
MEYMBAIOIINX B3aMMOJIEHCTBUE YAaCTEH CUCTEMBI), MOAIEKAIINX aBTOMATU3AllMK; IPU CO3]1a-
HUU CHUCTEMBI B JIBE WJIK OoJiee ouepeu - mepeueHb (QYHKIIMOHATBHBIX MOJACUCTEM, OTACIBHBIX
GyHKIIUN WK 33124, BBOAUMBIX B JCHCTBHE B 1-i U MOCIEIYIONIUX OYEePEIsX;
2) BpeMEHHOM perfiaMeHT pealu3alui Kaxaoi GyHkium, 3a1aun (M1 KOMIUIEKCa 3a/1a4);
3) TpeOoBaHMsI K KaUECTBY peanu3aiuy Kaxaou GyHKIUY (3a1a4u WK KOMILIEKca 3a1a4), K
dbopme npeacTaBiIeHUs BEIXOAHOW HH(DOpMAIIUK, XapaKTEepUCTUKH HEOOXOJUMOI TOYHOCTH U
BpPEMEHU BBITIOJIHEHUS, TPEOOBAHUS OJTHOBPEMEHHOCTH BBIIIOTHEHHS TPYMIBI (DYHKIIHH, J10-
CTOBEPHOCTHU BbIJJaUH PE3YIbTATOB;
4) nepeyeHb U KPUTEPHUH OTKA30B I KaX A0 (PYHKIMH, 10 KOTOPOH 3aat0Tcsi TpeOoBaHUs
10 HA/IE)KHOCTH.
[2.6.3.] B monpasnene "Tpebosanusn k eudam obecnevenus’ B 3aBUCIMOCTH OT BUJA CHUCTE-
MBI MIPUBOJIAT TPeOOBaHUS K MaTEMAaTHIECKOMY, HH()OPMAITMOHHOMY, INHTBUCTUYECKOMY,
IIPOrpaMMHOMY, TEXHUYECKOMY, METPOJIOTHUYECKOMY, OPraHU3allMOHHOMY, METOAUYECKOMY U
JIPYTUM BUJaM 00€CTIeueHUs CUCTEMBI.
[2.6.3.1.] Ans MaTeMaTH4eCKOro ofecneyeHusl CHCTEMbI IPUBOAAT TPEOOBAHHS K COCTaBY,
00JracTi mpuMeHEeHHs (OrpaHUYeHHs) U ClI0OCO0aM MCIOJIb30BAHMS B CHCTEME MaTEeMaTHYECKUX
METO/IOB U MOJIEJICH, TUITOBBIX aJIrOPUTMOB U aJIFTOPUTMOB, OAJIEKAIINUX pa3paboTKe.
[2.6.3.2.] A uH(POPMALMOHHOI0 00ecnevYeHusl CUCTEMBI TPUBOAT TPEOOBAHUS:
1) k cocTaBy, CTPYKType U criocobam opraHu3alyy JaHHBIX B CHCTEME;
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2) Kk "HPOPMAITMOHHOMY OOMEHY MEX1y KOMIIOHEHTAMU CUCTEMBI;

3) K “UHPOPMAIIMOHHOW COBMECTHMOCTH CO CMEKHBIMU CHCTEMaMHU;

4) 1Mo UCIOJIB30BAHUIO 00IIIECOIO3HBIX U 3aPETUCTPUPOBAHHBIX PECIYOIMKAHCKHUX, OTPACIEBbIX

KJ1accu(puKaToOpoB, yHHPUITUPOBAHHBIX JOKYMEHTOB U KJIACCHU(PUKATOPOB, IEHCTBYIONMUX HA

JAHHOM TIPEIPUSATHH;

5) o NPUMEHEHHIO CUCTEM yIpaBlieHUs 0a3aMu JaHHbBIX;

6) K CTpyKType mpoiecca cOopa, 00padOTKH, Iepeladu JaHHBIX B CUCTEME U TPEICTABIICHUIO

JAHHBIX;

7) K 3alIMTE TaHHBIX OT pa3pyLICHUI IpU aBapuax U cOOAX B AIEKTPONUTAHUU CUCTEMBI;

8) K KOHTPOJII0, XPAHCHHUIO, OOHOBJICHUIO U BOCCTAHOBJICHHIO JAHHBIX;

9) k nmporneaype NpuaHus OPUIUIECKON CHIIBI JOKYMEHTaM, IPOAYLUPYEMbIM TEXHUUECKUMU

cpeacrBamu AC (B cootBerctBur ¢ TOCT 6.10.4).

[2.6.3.3.] Ayt JMHTBHCTHYECKOT0 00ecneyeHnsl CHCTEMbI IPUBOAAT TPEOOBAHMS K IPUMEHE-

HUIO B CHCTEME SI3bIKOB IPOTPAaMMUPOBAHUS BEICOKOT'O YPOBHSI, SI3bIKOB B3aUMOICHCTBHS

MOJIb30BATENICH U TEXHUYECKUX CPEJICTB CHCTEMBI, a TAK)Ke TPEOOBAaHMUS K KOJUPOBAHUIO U JIe-

KOJMPOBAHUIO JAHHBIX, K S3bIKaM BBOJA-BbIBO/IA JAHHBIX, SA3bIKaM MaHUIYJIUPOBAHUS JaHHbI-

MU, CpeJICTBaM OIMHUCAHUS MPEIMETHOUN o0nacTu (00beKTa aBTOMATH3allU1 ), K crioco0aM opra-

HU3aLUU JIUAJIOTa.

[2.6.3.4.] [liia mporpaMMHOro odecrne4yeHus CUCTEMBbI IPUBOAAT NEPEUYEHb MOKYITHBIX MTPO-

IPaMMHBIX CPEJCTB, a TAK)KE TPEOOBAHMUS:

1) K HE3aBHCUMOCTH MTPOTPAMMHBIX CPEICTB OT Ucoiab3yeMbix CBT u onepannoHHoi cpebr,

2) K Ka4ecTBY MPOTPaMMHBIX CPEJICTB, a TaK¥Ke K criocobaM ero o0ecrneyeHuss 1 KOHTPOJIS;

3) mo HeoOXOIMMOCTH COTJIaCOBaHUS BHOBb pa3padaThlBA€MbIX MPOrPAMMHBIX CPEJCTB ¢ (hoH-

JIOM aJITCOPUTMOB U TIPOTPAMM.

[2.6.3.5.] lnsa TexHUYecKOro odecnedeHnsi CUCTEMBI IPUBOJIST TpeOOBaHUS:

1) K BUIaM TEXHUYECKHUX CPEJICTB, B TOM YHCJIE K BHIaM KOMIUIEKCOB TEXHUYECKUX CPEJICTB,

MPOTPaMMHO-TEXHUYECKUX KOMITJIEKCOB U APYTMX KOMIUIEKTYIOMIHUX U3AETUH, JOMYCTUMBIX K

UCIIOJIb30BAaHUIO B CHCTEME;

2) K GyHKIMOHATHHBIM, KOHCTPYKTUBHBIM U IKCILTYaTaIlHOHHBIM XapaKTePUCTHKAM CPEJICTB

TEXHUYECKOTO 00eCTIeuYeHUsI CUCTEMBI.

[2.6.3.6.] B TpeOOBaHMIX K METPOJIOrH4ecKOMY 00eceuYeHUu 0 IPUBOJISIT:

1) mpeaBapUTENbHBIN NIEPEUCHb U3MEPHUTEIBLHBIX KaHAJIOB;

2) TpeboBaHMs K TOYHOCTH U3MEPEHUN MapaMeTPOB U (MJIN) K METP OJIOTHUECKUM XapaKTepH-

CTHKaM U3MEPHUTEIHHBIX KaHAJIOB;

3) TpeboBaHMs K METPOJIOTHYECKON COBMECTUMOCTH TEXHUUYECKUX CPEICTB CUCTEMBI;

4) mepeueHb YIPaBISIOMINAX W BHIYUCIUTEIBHBIX KaHATOB CUCTEMBI, 111 KOTOPBIX HEOOXO0IMMO

OIICHWBATh TOYHOCTHBIE XapaKTEPUCTHKH;

5) TpeboBaHUs K METPOJIOTHUECKOMY 00ECTIEUEHUIO TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB,

BXOJISIIIIX B COCTAB U3MEPHUTEIHHBIX KaHAIOB CUCTEMBI, CPEJICTB BCTPOCHHOTO KOHTPOJIS, MET-

POJIOTUYECKON MPUTOJHOCTH U3MEPHUTENBHBIX KAaHATIOB M CPEJICTB U3MEPEHUM, UCIIOIB3YEMbIX

MPU HAJIAJKE U UCTIBITAHUSX CUCTEMBI,

6) BUJI METPOJIOTUYECKON aTTeCTaluu (TOCy1apCTBEHHAs UJIM BEJOMCTBEHHAs) C yKa3aHUEM

MOPsI/IKa €€ BBIMOTHEHUS M OPTaHU3alluid, TPOBOISAIINX aTTECTAIHIO.

[2.6.3.7.] lns opraHu3amuoHHOr0 odecnevdeHusi IPUBOIAT TPEOOBAHUS:

1) k cTpyKType U QYHKIHMAM IoApa3/ieJIeHUl, y4acTBYIOIUX B (DYHKIIMOHUPOBAHUU CUCTEMBI

WM 00ECTIeYMBAIOIINX IKCIUTyaTallHIo;

2) kK opranu3anuu GyHKIIHOHUPOBAHUS CHCTEMBI M TIOPSIAKY B3auMoieicTBus nepconana AC u
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nepcoHana o0beKTa aBTOMaTHU3aIUY;

3) K 3amMTe OT OLIMOOYHBIX JEHCTBUN ITEPCOHANIA CUCTEMBI.

[2.6.3.8.] lna meTtoauueckoro obecnedenusi CAIIP npuBoast tpeboBaHus K COCTaBy HOpMa-
TUBHO-TEXHUYECKOH JTOKYMEHTALUU CUCTEMBI (TIepeueHb NPUMEHIEMbIX IPH €€ (yHKIMOH U-
pOBaHUU CTaHAAPTOB, HOPMAaTUBOB, METOAMK U T.II.).

3adanue

Pa3zpaborars BTOpYIO YacTh TEXHHYECKOTO 3a/JIaHUS HAa CO3/JaHHE aBTOMATHU3MPOBAHHON
cucreMsl, ucnonib3ys TpedoBanus ['OCT 34.602-89. B kauecTBe cuctemsl Oepércs Ta, I KOTO-
poii Obu coOpaHbl TPEOOBAHUS M HAMKCAHA MEepBasi 4acTh 13 B MpeapIIyIIUX ABYX Jaboparop-
HBIX paboTax.

Konmponvnvie 6onpocwi

1. UTo Takoe JIMHIBUCTUYECKOE 00ECIICUeHHE CUCTEMBbI?

2. Yro Takoe METoM4YEeCKOe 00eCIeYeHUE CUCTEMBI?

3. UTo Takoe TEXHHUYECKOE 00SCIICYCHUE CHCTEMbI?

4. Yro Takoe opraHU3aIMOHHOE 00CCIICYCHUE CHCTEMBI?

5. Uto Takoe nHPOPMAITMOHHOE 00ECTICYCHHE CHCTEMbI?

JlabGoparopHasi padora Ne4
Pa3paboTka TeXHHYECKOTO 3aJaHus Ha aBTOMATH3UPOBAHHYIO CHCTEMY
corimacHo 'OCT 34.602-89. Yacts 3
L]env: HayunTHCS pa3zpadaThiBaTh TEXHUYECKOE 33/IaHUE TSl IPOTPAMMHBIX TPOTYKTOB COTJIACHO
JEHCTBYIOIIMM CTaHIapTaM.

Hugpopmayus

I'OCT 34.602-89 sBnsieTcst OCHOBHBIM Pa0OYMM CTaHIAPTOM JUISl CO3JIaHUSI TEXHUYECKOTO
3aganus (T3) Ha pa3paboTKy aBTOMaTH3MpOBaHHBIX cucTteM (AC) Ha cerogHsIHUN neHb. T3 Ha
AC sBisIeTCs OCHOBHBIM JOKYMEHTOM, ONPEIEISIONIMM TpeOOBaHUs U MOPSAJOK co3laHus (pas-
BUTUS WM MOJEPHU3ALIMH - Jlajiee CO3/JaHus) aBTOMAaTU3UPOBAHHON CUCTEMBI, B COOTBETCTBUU C
KOTOPBIM NpoBOAUTCS pa3zpaboTka AC U ee mpueMkKa IpH BBOJE B ACHCTBHE.

T3 na AC pa3pabaTbIiBalOT Ha CUCTEMY B II€JIOM, MPEAHA3HAYECHHYIO JJIs1 pabOThI CaMOCTO-
ATEJIBHO WM B COCTABE IPYrOM CUCTEMBI.

Jlornuecku T3 MOXKHO pa30UTh Ha HECKOJIBKO YacTeil: 00IIyI0, CTICHaIbHYIO U OpraHu3a-
MOHHYI0. B Hacrosmeil nabopaTopHoil paboTe Mbl OyneM YUUThCS MHCATh MOCIETHION, Opra-
HU3alMOHHYIO JacTh T3.

K opranuzannonHoif yacTu OTHOCUTCS HH(pOpMaIM, IPEACTaBICHHAs B pa3/eiax:

» CocTaB u cojiepkaHue padboT 10 CO3JaHUI0 CHCTEMBI;
» Tlopsa0K KOHTPOIIS ¥ IPUEMKH CHCTEMBI,
» TpeOoBaHUS K COCTaBy M COJEPKAaHUIO PabOT MO MOATOTOBKE OOBEKTa aBTOMATH3AIHNU K

BBOJYy CUCTEMBI B IEHCTBHUE;

» TpeOoBaHUS K TOKyMEHTHPOBAHUIO;
» Hcrounuku pa3paboTKy.

PaccmoTpum conepkaHue 3TUX pa3ieoB MoapoOHee.

Paznen “CoctaB u conepkanue pabOT MO CO3JaHHIO (Pa3BUTHIO) CUCTEMBI” JTOJDKEH CO-
JepKaTh MEepeyYeHb CTaJAW W ATaroB pabOT MO co3MaHui0 cUCTeMBbI B cooTBercTBUH ¢ [[OCT
24.601, cpoku MX BBIOJHEHHUS, NEPEUCHb OPraHU3AIUI — HCIIONHUTENEeH padoT, CChUIKU Ha
JOKYMEHTBI, IOATBEPKJIAIOIINE COITIaCHe 3TUX OPraHM3alUi Ha y4acTUE B CO3/1aHUHU CHUCTEMBI,
WJIN 3aIUCh, OTIPENIENIIONIYI0 OTBETCTBEHHOTO (3aKa34MK WIH Pa3pabOTUHK) 32 MPOBEICHHE ITHX
pabor.

B nanHOM paszzene Takxke NpUBOJST:

1) mepeuens noxkymentoB, mo ['OCT 34.201, npeapsaBiasieMbIX MO OKOHYAHHH COOTBET-
CTBYIOUIMX CTaJHi U 3TanoB padoT;
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2) BUJ U MOPSAJOK MPOBEICHUS SKCIEPTU3a TEXHUUECKOW JOKYMEHTAMH (CTajaus, 3Tarl,
00beM MPOBEPSIEMON 'MOKYMEHTAIINH, OPTaHU3AIUS-IKCIIEPT);

3) mporpammy paboT, HANPaBIEHHBIX HA oOecreueHrue TpeOyeMoro ypoBHS HAJCKHOCTH
paspabaTbeiBacMOU CUCTEMBI (TIPH HEOOXOIUMOCTH);

4) nepedyeHb pabOT MO METPOJIOTUYECKOMY OOECIICUCHHIO Ha BCEX CTAAUAX CO3JaHUS CH-
CTEMBI C yKa3aHUEM HUX CPOKOB BBHIMIOJHEHHS U OpraHU3alui-uCIONHUTENeH (TP HE0OX0UMO-
CTH).

B paznene “Ilopsigok KOHTPOJISA U MPUEMKH CUCTEMbI YKA3bIBAIOT:

1) Bugpl, cocTaB, 00b€M U METOABI UCTBITAHUN CHUCTEMBI U €€ COCTAaBHBIX 4acTei (BUIBI
UCIBITAHUN B COOTBETCTBHUH C JCHCTBYIOIIUMHU HOPMaMH, PaclpoCTPaHSIIOIUMUCS Ha pa3pada-
THIBAEMYIO CUCTEMY);

2) obmue TpeOoBaHMS K IPUEMKE padoT MO CTaIusIM (MepeueHb YJaCTBYIOUIUX MIPEATPHs-
TUN U OpraHu3alui, MECTO U CPOKHU IPOBEIEHUS ), OPSAJOK COTIACOBAHUS U YTBEPKIACHUS IIPU-
€MOYHOU TOKyMEHTallUH;

3V craTyc npueMOYHON KOMUCCUU (TOCYJapCTBEHHAs, [ MEKBEIOMCTBEHHAs!, BEIOMCTBEH-
Has).

B paznene “TpeboBaHus K COCTaBY U COJEPKAHUIO PadOT MO OArOTOBKE 0OHEKTa aBTOMATH3a-
I[MU K BBOJAY CHCTEMBI B IeWCTBUE” HEOOXOIMMO IPUBECTU MEPEUEHb OCHOBHBIX MEPOIPUITUN U
UX UCIIOJIHUTENEH, KOTOPBIE CIEYET BBIIOJHUTH IIPU MOATOTOBKE O0BEKTA aBTOMATU3aLUU K
BBO1y AC B nielicTBuHE.

B nepeueHb 0OCHOBHBIX MEPONPHUITUI BKIIFOYAIOT:

1) npuBezeHre NOCTyMaroIIel B cucteMy HHGopMauu (B COOTBETCTBUU C TPEOOBAHUSIMU
K MTHQOPMALMOHHOMY U JIMHTBUCTHYECKOMY 00€CIEUEHHI0) K BUAY, IPUTOAHOMY JUIsi 00paboT-
KU ¢ ToMonsio OBM;

2) U3MEHEHUs1, KOTOpbIe HEOOXOMMO OCYIIECTBUTh B 00BEKTE aBTOMATHU3alIHH;

3) co3nanue yciaoBuil (PyHKIMOHUPOBAHUS 00BEKTa aBTOMATHU3aLlMHU, IPU KOTOPBIX rapaH-
TUPYETCS COOTBETCTBHUE CO3/1aBa€MOM CHCTEMBbI TpeOOBaHUAM, cozepkamumcs B T3;

4) co3nanure HeOOXOAUMBIX JJis (PYHKIIMOHUPOBAHUS CUCTEMBI ITOIpa3IEIeHNUN U CITyXKO;

5) cpoKH 1 TOPSIIOK KOMIUIEKTOBAHMS IITATOB U 00y4YEeHUs NIEpCOHaa.

B paznene “TpeboBanus K JOKYMEHTUPOBAHUIO TPUBOIAT:

1) cornacoBaHHBIA pa3pabOTYNKOM M 3aKa3YMKOM CHUCTEMBI MEepeueHb MOAJIEKAIINX pa3-
paboTKe KOMIUIEKTOB M BHJIOB JOKYMEHTOB, cOOTBeTCTBYrOIMX TpeboBanusiM ['OCT 34.201 u
HTJl orpaciu 3aka3uMka; NE€peUYeHb JOKYMEHTOB, BBIIYCKAEMbBIX HAa MAIMHHBIX HOCUTEIAX;
TpeOOBaHUS K MUKPO(PHIEMUPOBAHUIO TOKYMEHTALIUN;

2) TpeboBaHUS MO JOKYMEHTHPOBAHUIO KOMIUIEKTYIOUIMX 3JIEMEHTOB MEKOTPacIeBOIO
npuMeHeHus B cootBercTBuu ¢ TpedboBanusmMu ECKJI u ECII/;

3) mpu OTCYTCTBUHM T'OCYJApCTBEHHBIX CTAaHAAPTOB, ONPENENAIONUX TpeOOBaHUs K JIOKY-

MEHTHUPOBAHUIO 3JIEMEHTOB CHUCTEMBI, JIOMOJHUTEIBHO BKIIOYAIOT TPeOOBAHMS K COCTAaBY M CO-
JIEP/KAHUIO TaKUX TOKyMEHTOB.
B paznene “Ucrounuku pazpaboTKu” JOKHBI OBITH MEPEYUCIIEHBI TOKYMEHTH U MH(bOpMaIlH-
OHHBIE MaTepuanbl (TEXHUKO- SKOHOMHUYECKOE 0OOCHOBAaHHE, OTUETHl O 3aKOHUEHHBIX HAyYHO-
HCCIJIEIOBATENbCKUX paboTax, HHGOPMAIIMOHHBIE MaTepHalibl HA OTEUYECTBEHHBIE, 3apyOeKHbIE
CHCTEMBI-aHAJIOTH H Jp.), HA OCHOBAHHWHU KOTOPBIX pa3padareiBaioch T3 M KOTOpBIE JOJKHBI
OBITH UCTIOJIb30BAHBI ITPH CO3JaHUHN CUCTEMBI.

3aoanue

Pa3paboTarhk TpeThI0 YacTh TEXHUUECKOTO 3a/IaHMsI Ha CO3/IaHUe aBTOMAaTU3UPOBAHHOMN CH-
crembl, ucrionb3ys Tpedoanus 'OCT 34.602-89. B kauectBe cuctembl OepETcs Ta, 17151 KOTOPOM
ObuIH coOpaHbl TpeOOBAaHUS U HANMCaHBI IIepBasi U BTopas 4acTu 13 B mpeapLaymux Tpéx nado-
paTOpHBIX paboTax.

Konumponvuvie gonpocwi

1. Kakue pa3zmensl MOXKHO YCJIOBHO OIPENENUTh K CIIEUAIBHOW YacTH TEXHUYECKOTO 3a-
nanus?
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2. Yro pernamentupyet ['OCT 34.2017?
3. Uto pernamentupyet 'OCT 24.601?
4. Yro BKIIIOYAETCS B MEPEUCHb CTAJAUN U 3TANIOB PadOT MO CO3JaHHUIO CUCTEMBI?
5. IlpuBeaure npuMepsl JOKYMEHTOB, KOTOpbIe MOkHO oTHecTH K HT/I?
JlabopaTopnasi paGora Ne 5
Br160op nporoTumna u pazpabortka apxutekrypsl [10

Lenv nabopamopuou pabomoi
[TpousBecTn MPOTOTUITUPOBAHUE, ONIPESIIUTh KapKac MPOrPaMMHOTO MPOIYKTa U OCYIIECTBUTH
pa3paboTKy 6a30BOM apXUTEKTYPHI ISl HETO.

Hnghopmayus

Br16op mporoTumna u 6a30BOi apXUTEKTYPHI MPOTPAMMHOTO TPOAYKTA MIPOU3BOIUTCS Ha
OCHOBE COOpaHHBIX TPEOOBaHUI U BO MHOTOM ONPEICISETCS NabHEHIIINE KaYeCTBCHHbIC XapaK-
TEPUCTHUKH pa3pabaThiBAEMOT0 MPOAYKTA, TAKUE KaK: KA4ECTBO, MACIITA0OMPYEMOCTbh, PACIITUPSI-
€MOCTb, JJUMHUT TI0JIb30BaTeINeH U Jp.

Bei0op apxurexktyps! 11O

Br160p apXuTeKkTyphl onpeenser crnocod peanu3anuy TpeOOBaHUN Ha BHICOKOM ypOBHE a0-
cTpakuyy. MIMEHHO apXHUTeKTypa IOYTH MOJHOCTBIO ompereiseT Takue xapakrepuctuku I1O xax
HAaJIe’KHOCTb, IEPEHOCUMOCTb U YA00OCTBO CONPOBOXKIEHHSI. APXUTEKTYpa 3HAUUTEIBHO BIUSACT U Ha
ynoOcTBO ucnosb3oBaHus U 3ddexkruBHOCTh 10, KOTOpHIE ONpENeNAOTCS TaKKe U peanu3anueit
OTAEJbHBIX KOMIIOHEHTOB. 3HAUUTEIbHO MEHbIIE BIMSHUE apXUTEKTYpbl Ha (YHKIHOHAJIBHOCTH —
OOBIYHO VISl pealn3aliy 3aaHHON (YHKIMOHAIBHOCTH MOYHO HCIIOIb30BaTh PAa3INUHbIC apXUTEK-
TYpBI.

ITosToMy BBIOOp MEXy TON MM WHON apXUTEKTYpOil ompenensercs, Mpexe BCero, UMEHHO
He(pyHKIMOHATBHBIMU TpeOOBaHUAMH U HeoOxoanmbiMu cBoiicTBamu 11O B acmekrax yao6cTBa co-
HPOBOX/IEHUS U MEPEHOCUMOCTH. [Ipu 3TOM A1 MOCTPOEHUs XOPOIIeH apXUTEKTYPbl HAZ0 yUHUTHI-
BaThb BO3MOJKHBIE NPOTHUBOPEUMS] MEXKIy TPEOOBAaHMSIMU K Pa3IMYHBIM XapaKTEPUCTHKaM U YMETb
BBIOMPATh KOMIPOMHCCHBIE PEIIEHHs], JAIOIIIE TPUEMIIEMbIE 3HAUEHHS [10 BCEM ITOKa3aTesIM.

Tax, nns nmoBeimeHust >PPEeKTUBHOCTH B OOIIEM CiIydae BBHITOJHEE HCIOIB30BATh MOHOJIHT-
HBI€ APXUTEKTYpPBhl, B KOTOPBIX BBIJICJIEHO HEOOJIBIIOE YHCIIO KOMIIOHEHTOB (B Ipejiesie — eAMHCTBEH-
HbIIl KOMIIOHEHT) — 3TUM O0O€CIEUYMBAETCS SIKOHOMUS KaK MaMATH, MOCKOJIBKY KaX/blii KOMIIOHEHT
0OBIYHO MMEET CBOM JaHHBIE, a 3/I€Chb YUCIIO KOMIIOHEHTOB MUHMMAJbHO, TaK U BPEMEHH palbOThI,
MOCKOJIBKY BO3MO>KHOCTb ONITUMHM3HPOBATH PA0OTy aIropuTMOB 00OpaOOTKU JaHHBIX MMEETCS TaKXKe,
0OBIYHO, TOJILKO B PAMKaX OZHOTO KOMIIOHEHTA.

C npyroii cTOpOHBI, Ul MOBBIIIEHUS YA00CTBAa CONPOBOXKIEHHS, HA00OPOT, JIyullle pa3ou-
BaTh CUCTEMY Ha OOJIBIIIOE YMCIIO OTAEIBbHBIX KOMIIOHEHTOB, C T€M, YTOOBI KaKIbIi U3 HUX pelal
CBOIO HEOOJIBIIIYIO, HO YETKO OINpEeNICHHYIO YacTh o0mei 3amauun. [Ipu 3ToM, ecian BO3HUKAIOT U3-
MEHEHHS B TPEOOBAHUIX WIIN MPOEKTE, NX OOBIYHO MOXKHO CBECTH K M3MEHEHHIO OJHON-HECKOIbKUX
TaKUX MOJ33a/1a4, ¥, COOTBETCTBEHHO, U3MEHSITh TOJBKO OTBEYAIOIIME 32 PEIICHHE ATHUX I0]3a1a4
KOMITOHEHTHI.

C Tperbeil CTOPOHBI, Ul MOBBILIEHUS HAIEKHOCTH JIydlle MCIIOIb30BaTh 1yOIMpOBaHUE
(GyHKLUI, T.€. celaTh HECKOJIBKO KOMIIOHEHTOB OTBETCTBEHHBIMM 3a PEIICHHE OJHOM Moj3ajadH.
[Ipuuem, nockonbky omubku B I10 yamie Bcero HOCAT Heclay4alHbIi Xapakrep (T.€. OHU HOBTOpsie-
MBI, B OTJIMYUU OT allapaTHOTro0 oOecleyeHus, Ie OUMOKU CBA3aHbl MPEXKIE BCErO CO CIydalHbIMU
U3MEHEHUSIMHU XapaKTEPUCTUK CPEbl U MOTYT OBITh IIPEOIOJIEHBI IPOCTHIM 1yOIMPOBAHUEM KOMIIO-
HEHTOB, 0€3 M3MEHEHHUS MX BHYTPEHHEW peajH3alyu), JIydlle HCHOJIb30BATH JOCTATOYHO CHIIBHO
pa3IHyaroNIrecs CocoObl PELIEHUs OHOM U TOMH e 3a/1a4i B pa3HbIX KOMIIOHEHTAX.

Crnucok CTaHIapTOB, PErIaMEHTUPYIOIUX OMUCAHUE APXUTEKTYPhl M MPOEKTHYIO TOKYMEH-
TallMIO BOOOILE, BBIMVISAUT TaK:

< |EEE 1016-1998 Recommended Practice for Software Design Descriptions

< |EEE 1471-2000 Recommended Practice for Architectural Description of Software-
Intensive Systems

20



Pa3paloTka u olleHKAa apXUTEeKTYpbI

[Tpy mpoeKTHPOBAaHUH APXUTEKTYPBl CHCTEMBI HA OCHOBE TpeOOBaHMi, 3a()UKCUPOBAHHBIX B BHJIE
BapHAHTOB UCIOJIb30BaHMsI, BO3MOXKHBIE ILIATU COCTOSIT B CIAEAYIOLIEM:

1. BeiOupaetcs HabOp «OCHOBHBIX)» CIIEHAPHEB MUCIIOJIb30BAaHMS — HAUOO0JIee CYIIECTBEHHBIX U YaCTO
UCTIOJIB3YEeMbIX

2. OnpenensroTes, HCXOsl U3 OIbITa MPOSKTUPOBIINKOB, BBIOPAHHOTO ApPXUTEKTYPHOTO CTHIIS U
TpeOOBaHUI K MEPEHOCUMOCTH U THOKOCTH, KOMIIOHEHTHI OTBEYAIOIIUE 32 ONPEICIICHHbIC IEHCTBUS
— pelieHue onpeieIeHHbIX MM0/3a7]ad — B paMKaX THUX CLEHAPHEB

3. Cuenapuu pa3doMBarOTCs Ha MOCIEA0BATEIbHOCTH 0OMEHA COOOIEHUSIMU MEKY OTy4YEeHHBIMU
KOMIIOHCHTaMH

4, HpI/I BO3BHUKHOBCHUU OOIIOJHUTECIBHBIX XOPOIIO BEIJICJICHHBIX ITOA3a/1a4, I[O6aBJ'I$IIOTC$I HOBBIC
KOMIIOHCHTBI, 1 CHEHAPUH YTOUHAIOTCA

5. J1nst Ka)K10r0 KOMIIOHEHTA B pe3yJIbTaTe BBIACIACTCS ero nHTepdeiic — Habop cooOmIeHuit, KOTo-
pbl€ OH IPUHUMAET OT JPYTUX KOMIIOHEHTOB U MOCBUIAET UM

6. PaCCManI/IBaIOTCSI «HCOCHOBHBIC) CLICHAPHUH, KOTOPLIC TAK KC pa36I/IBaIOTCH Ha IoCJICJ0BaTC/Ib-
HOCTH 0OMeHa COO6H_ICHI/I$IMI/I C UCIIOJIb30BAHUCM, 110 BO3MOKHOCTH, YiKC OIMPCACICHHbIX PIHTGp(l)CIZ-
COB

7. Ecau unTepdeicel HelocTaTOYHbI — OHU PACHIUPSIIOTCS

8. Eciu unTepdeiic KOMIIOHEHTA CIIMIIKOM BEJIMK WJIM KOMIIOHEHT OTBEUYAeT 3a CJIUIIKOM MHOTOE —
OH pa30uBaeTcs Ha 6ojee MeIKue

9. Tam, rae 310 HEOOXOAMMO B CHITy TpeOOBaHU 3((HEKTUBHOCTH WK yJ00CTBA COMTPOBOKACHUS,
HECKOJIbKO KOMIIOHEHTOB MOTYT OBITh OObEMHEHBI B OHH

10. Bce sT0 ACJIAaCTCA A0 TCX IOP, IMOKA HEC BBIIIOJHATCA CICAYIOIIUC YCIIOBHA:
v Bce CHCHAapHUH UCIIOJb30BaHUA PCAIM3YIOTCA B BUIC HOCHCHOB&TCHBHOCTCﬁ oOMeHa COO6IJ_I€HI/I-
AMHA MCIKAY KOMIIOHCHTAMHU B paMKax UX HHTCp(bCf/JICOB

v' Habop KOMIIOHEHTOB JIOCTATOYEH /1JIs 00ECTIEYEHUs BCEN HYKHOM (PyHKIIMOHAIBLHOCTH, 0CTa-
TOYHO YJ00CH JJIsi CONPOBOXICHHSI U CTOUKH 3PSHHUS IEPEHOCUMOCTH U HE BBI3BIBACT 3aMETHBIX
npo6JieM ¢ 3pPEKTUBHOCTHIO

v Kaxplii KOMIIOHEHT HMEET HEOOIIBILION, YETKO ONMPEAEIEHHBIN KPYT pENIaeMbIX 33/1a4 ¥ YETKO
onpezeNeHHbIN, cOaTaHCUPOBAHHBIN 10 pa3Mepy uHTepderic.

Ha ocHOBe BO3MOKHBIX CIICHAPHEB MCTIONB30BAHUS W MOOUPDUKAYUY CUCTEMBI BOZMOXKEH TaKKe
aHAJIU3 XapaKTEPUCTUK apXUTEKTYphl U OLEHKA €€ MPUTOJHOCTH WJIM CPaBHUTENbHBIM aHAIN3 He-
CKOJIKAX apXHMTEKTyp. DTO TaK Ha3bIBaeMbIii Mmemoo awnanuza apxumexmypwr I10 (Software
Architecture Analysis Method, SAAM). OcHOBHBI€ €ro 1Iaru CleaykoLue:

1. Onpenenuts HAOOP clieHApUEB AEHCTBUIM MMOJIb30BaTENEH WIM BHEUTHUX CUCTEM, WIIH CIIECHAPUEB
UCIOJIb30BaHUS HEKOTOPBIX BO3MOKHOCTEH, KOTOPBIE MOT'YT YK€ UMEThCS B CUCTEME WM OBbITh HO-
BbIMH. CIIEHapU# TOJKHBI OBITh 3HAYMMBI JUISI KOHKPETHBIX 3aMHTEPECOBAHHBIX JIUII, OyIb TO MOJIb-
30BaTelNb, Pa3padOTYNK, OTBETCTBEHHBIN 32 COMTPOBOXKIICHHUE, IIPEICTABUTENHh KOHTPOJIHUPYIOMIEH Op-
rau3anuu 1 np. Yem nojgHee HaOOp CIIEHapHeB, TEM BBIIIE OyIeT Ka4ecTBO aHau3a. MOXHO o11e-
HUTH YACTOTY TMOSBJICHHS, BaXXHOCTh CIICHAPHUEB.

2. OnpenenuTts apXUTEKTYPY (MM HECKOIBKO CPAaBHMUBAEMBIX apXUTEKTYP). DTO JIOMHKHO OBITH Clie-
JIAHO B MTOHATHOW BCEM yYaCTHHKaM OLIEHKH (opme.

3. KnaccuduuupoBats cueHapuu. s Kaxaoro ciueHapus U3 Habopa JOJKHO ObITh ONpEeseHo,
HOJIICP’KUBACTCS JIM OH JAaHHOM apXUTEKTypOW WM HY>KHO BHOCUTH B HE€ U3MEHEHUS, YTOOBI 3TOT
CrieHapuii ctai BhIMONMHUM. CrieHapHii MOKET MO IeP’KUBAThCA, T.€. €r0 BHINOJIHEHHE HE MOTpedyeT
BHECEHUS U3MEHEHUI HU B OJIUH U3 KOMIIOHEHTOB, WM K€ HE MOJEPKUBATHCS, €CIIM €T0 BBIIIOJIHE-
HHE TpeOyeT U3MEHEHHUH B OMMCAHUU TTOBEICHUS OJTHOTO MM HECKOJIBKHX KOMIIOHEHTOB WIJIM M3Me-
HeHWI B nx uHTep(eiicax. [Togmepkka crieHapusi 03Ha4aeT, YTO JUIO, 3aHHTEPECOBAHHOE B €TO BHI-
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HIOJTHEHHE OICHUBAET CTEIeHb MOJIEPKKH KaK JOCTATOYHYI0, 2 HEOOXOUMBIC TIPU STOM JIEHCTBHS
KaK JIOCTaTOYHO YIOOHEIE.

4. Ouenuth cueHapuu. s Kaxkaoro HEMOIIEPKUBAEMOTO CLIEHAPHS HAZ0 ONpeAeTuTh HEOOX0aH-
MbIE M3MEHEHHUS B apXUTEKTypEe — BHECEHHE HOBBIX KOMIIOHEHTOB, U3MEHEHHS B CYIIECTBYIOIIHUX,
W3MEHEHUS CBS3CH M CIIOCOOOB B3aMMOJIEHCTBUS. ECM €cTh BO3MOYKHOCTB, CTOUT OIICHUTH TPYHO-
€MKOCTh BHECEHHS TAKUX N3MEHEHUH.

5. BeisBuTh B3aumoeiicTBue crieHapueB. OnpenenuTh Kakue KOMIIOHSHTBI TPEOYEeTCsI H3MEHSTh IS
HETIOICPKMUBACMBIX CIICHAPUEB, KOMIIOHEHTHI, KOTOPBIE TPEOYETCS] U3MEHSATh JUIA TOIICPKKH He-
CKOJIbKUX CLIEHapHeB (TaKue CLEHApUU HA3bIBAIOT B3aMMOACHCTBYIOIINMHU), OLIEHUTh CTENIEHb CMbIC-
JIOBOM CBSI3aHHOCTH B3aUMOJEHCTBYIOIINX CIieHapueB. Maasi CBS3aHHOCTb 10 CMBICTY MEXIY B3a-
UMOJEHCTBYIOIIMMH CLEHApUSIMU O3HA4aeT, YTO KOMIIOHEHThI, B KOTOPBIX OHH B3aUMOJEHUCTBYIOT,
BBITIOJIHSIOT CJ1a00 CBSI3aHHBIE MEKIY COOOM 3a/laui M MX CTOMT JEKOMIIO3upoBaTh. KOMIOHEHTHI, B
KOTOPBIX B3aUMOJICHCTBYET MHOTO CIIEHAPHEB, TAK)KE SBJSIOTCS BO3MOXHBIMU MPOOJIEMHBIMU Me-
CTaMH.

6. OLEeHUTh apXUTEKTYpy B LI€JIOM (WJIM CPaBHUTh HECKOJIBKO 3aJJaHHBIX apXUTEKTyp). st sToro
HaJI0 UCIOJIb30BaTh OLEHKU BaXKHOCTH CLIEHAPHUEB U CTEIIEHb UX MOAAEPKKH APXUTEKTYPOIl.

3aoanue 1

BeimonHuTe npoToTHN s OyAyIIEro MmporpaMMHOIO HPOAyKTa M 0OOCHOBaTh CBOM BBIOOP.
Onpenenuts rpaHULibl IPOTOTHUIIA.

3adanue 2

Hcxons u3 codpannbix B padore Nel tpeGoBanuii, BEIOpaTh U3 0Aa30BBIX apXHTEKTyp Hamboiee
HOJIXOASAIIYI0 U ONTUMHU3UPOBATh €€ JIJIsl CBOEr0 MPOrPaMMHOI0 NMpoayKTa. Pe3yibrar npencra-
BUTb B BUJIE CXEMBI.

Konmponvnvie gonpocwi

UYrto Takoe nmpoTtoTUI?

B 4yem nens nporoTunupoBaHus?

Uro Takoe CBSI3HOCTh?

Yro Takoe cueruieHne?

Kak cooTHoIIeHNE CBA3HOCTH U CLEIIJICHHS BIMSET HAa KA4eCTBO MPOrpaMMHOI0O MPOIyKTa?
Yro Takoe apXUTEKTypa IpOrpaMMHOro odecrieyeHus ?

Kakue 0azoBble BUIbI apxUTeKTyp Bbl 3HaeTe?

Ha yTo BnuseT B nanbHelIIeM BoIOpaHHAs apXUTEKTypa?

N~ WNE
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7 OueHoYHbIE CPeACTBA IJIsl IPOBeeHUs POMEKYTOYHOM aTTeCTAMU

a) HﬂaHpreMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBEACHUS l'[pOMe)KyTO‘{H()ﬁ aTTeCcTaluu.

CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

IIK-2 Cnoco0HoCTHI0O pa3padaTbIBaTh KOMIIOHEHTHI ANMAPATHO-NPOrPAMMHBIX KOMILIEKCOB M 0a3 JTaHHBIX, HCIOJb3ysl COBPEMEHHbIE HHCTPY-

MEHTAJIbHBIEC CPEACTBA U TEXHOJIOIMUA IMIPOrpaMMHUpPOBaHUS

3HaTh

OCHOBHBIE OIIPEICICHUS U IOHATHS U UX Xa-
PaAKTEPUCTUKH, a TAaKXKe MOJXOISIINE KpUTe-
pHUU HaMCaHus, IPUTOTHOCTH, IPUEMIIEMO-
CTH, IPOBEPKH, aKTYAJIbHOCTH U JOCTOBEP-

HOCTH, IIPOCJIEKUBAEMOCTH, PEATU3yEMOCTH
TpeOoBaHUH K pazpabaTbIBAEMOMY MPOAYKTY

coNOoO Ol h~ WN -

10
11
12
13
14
15
16
17

IlepedyeHb TEOPETUUECKHUX BOIIPOCOB
JaiiTe XxapakTepUCTUKY OCOOCHHOCTEN CO3/IaHUs TPOTPAMMHOTO TIPOJIYKTA.
[Tepeuncnure 0COOEHHOCTH CIOKHBIX TPOTPAMMHBIX CHCTEM.
JlaiiTe XapakTepUCTUKY COBPEMEHHBIX MeTo0s10rui co3aanus [1C.
Yto noHUMaeTcs o4 TexHosioruen cozaauus 11C?
HazoBuTe 0CHOBHBIE 3Tanbl pa3BUTHS TEXHOJIOTUHU TTpoekTupoBanus [1C.
Uro Takoe apxurektypa [1C, kak ee onpenenuts?
Kaxue Bunpr apxutextyp [1C xapakTepHsbl Jyisi COBpEMEHHBIX MPOTPAMMHBIX CUCTEM.
Kaxkue meroas! u cpencrsa moaenupoBanus apxutektypsl [1C Bel 3HaeTe? Jlaiite ux xa-
PaKTEpPUCTHUKY.
Uro Ttakoe xu3HeHHBIH ki (JKL[) mporpammHuoro npoaykra?
Yewm pernamentupyercs XKL nporpammusix cucrem (I1C)?
Kaxk onpenennts MeTon n TexHoJIOTru0 npoektupoBanus [1C?
Yro Takoe ynpapieHue TpeOOBaHUAMU?
HazoBute metozs! BeisiBieHus TpedoBanuii k 11C.
Cytb onpenenenus GpyHkinoHanbHbIX TpeOoBanuit k [1C.
CyTb omnpeneneHus dKCITyaTainoHHbIX TpedboBanuit k [1C.
CyTtb onpenenenus cucteMHbIx TpedoBanuii k [1C.
Tpaucasius TpedoBaHUN B TPOrPaMMHYIO TIOKYMEHTAIIHIO.
IIpumep TecToBOrO BOIpoOCca:
13. Yro BbINOIHsIETCA paHblIe npu Kiaaccudeckom K1 I1O:
1. npoexTupoBaHue;
2. IpOrpaMMHUPOBAHUE;
3. oTiagKa;




CTpyKTypHBII

AJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHus OneHouHbIe CPECTBA
KOMIICTCHIIH
4. TecTUpOBaHUE.
KOPPEKTHO BBLIPA)XaTk U apryMCHTHPOBAHHO | [TepeueHb MPaKTHUCCKUX 33 JaHHUM
00OCHOBBIBATh TOJIOKEHUSI TPEAMETHON 00-
bel 1. CoGepute TpeboBanus st [10 «MUKPOBOTHOBAS MEYbY.
JacTH, MPOU3BOJIUTH OIICHKY COOTBETCTBHSI
VMeTh > 1P o 6H y 2. Cobepure TpedoBanus st [10 «Kanbpkynsarop
€3yJIbTaTOB CBOEH pabOTHl KPUTEPHUSIM MPH- N
pesy P prTep pH- 3. Cobepure TpedoBanust s [10 «HacTteHHBIH KaleHAAPbY.
€MIIEMOCTH, PEaTM3yeMOCTH B IPOTPAMMHOM .
' P y porp 4. Cobepure TpedoBanus s [10 «HacTonbHbINA TEHHUCH.
KOJIE ¥ TIPOY. .
! P 5. Cobepure tpeboBanus mist 110 «'padudecknii peqakTopy.
3yJIbTAaTOB cOOpa M aHAJIM3a TPEOOBAHUI K . , .
Brnaners A p p CocraBpTe crienudukaiuio TpedoBaHUN K IPOrpaMMHOMY IPOAYKTY «PacuéTHo-KaccoBbIit

IIPOrPaMMHOMY IPOAYKTY

MOJ1yJIb» MOHO-aCCOPTUMEHTHOI0 Mara3uHa (Mara3uHa, CllellMaJIu31upyIOIerocs Ha npojia-
K€ OJTHOM T'PYMIIBI TOBAPOB).

IIK-1 cnoco0HOCTHIO pa3padaTbIBaTh MO/1€JIM KOMIIOHEHTOB MH()OPMAIMOHHBIX CHCTEM, BKJIKOYAsE MOAe/M 0a3 TaHHbIX U MoJeJ1d HHTepdeiicoB
"yeJ10BeK - IJIEKTPOHHO-BbIYMCIUTEIbHAS MaIIMHA'"

3HaTh

OCHOBHBIE ONPEEICHHS U TIOHATHS U3 001a-
CTH IIPOEKTUPOBAHMS IPOIPAMMHBIX
CPEICTB, TAKUE KAK JKU3HEHHBIN LIUKJI, TAIlbl
KL, TpeboBanusl, cTaHAAPTHI, TOUKA 3PEHMUSI,
KOHIIETILUS pa3pabOTKH, apXUTEKTypa, 10-
KYMEHTALMsI, pa3/ieibl TEXHUYECKOro 3a/1a-
HUs

Tpancnsuus TpeGoBaHU B IPOrPaMMHYIO JTOKYMEHTALIHIO.

Pa3pabotka texuuueckoro 3aganus (T3). OCHOBHbIE TOHATHUS U COCTAaB.

PasnoBugnoctu T3.

Heo6xomumocts T3 ¢ TOUKHM 3peHuUs 3aKa3ulKa U UCTIOTHUTEIS.

TexHuueckoe 3ajjaHNe Ha AaBTOMAaTU3UPOBAHHbBIE CUCTEMBI (COCTaB U COJIEpIKAHUE).

OOm1re mpaBuia BBITTOTHEHUS TEXHHUECKUX JJOKYMEHTOB HAa aBTOMAaTU3UPOBAaHHBIE CH-

CTEMBI.

7 JIOKyMEHTHI 3Tara pa3paboTKH: BEJOMOCTH U MOSICHUTEIBHBIE 3aITUCKH (COCTaB M CO-
JIEpKAHUE).

8 Cxema (QyHKIIMOHAILHOW CTPYKTYPHI.

9 CrpykTypHas cxema KOMIUIEKCa TEXHUYECKUX CPEJICTB.

10 Omnwmcanue aBTOMAaTU3UPOBAHHBIX (DYHKITHA.

11 Onwucanue opraHU3allMOHHON CTPYKTYPBI, IPOrPaMMHOT0 M HH(GOPMAIIMOHHOTO 0bec-

OOl WN B
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CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBA

12
13
14
15
16
17

18
19

20
21

22

23

24

MeYEHUs
TexHnueckoe 3a/1aHue Ha IPOrPaMMHBIE U3/1€uUs (COCTaB U CO/IEPIKAHUE)
Buasl mporpamm 1 BUIBI IPOTPAMMHBIX IOKYMEHTOB.
OO6ure TpeOoBaHUS K TEKCTOBBIM MPOTPAMMHBIM JIOKyMEHTaM (IIOCTpoeHue, ohopmiie-
HUE).
Crenundukanus (opopMICHHE U TIPAaBHUJIIA 3aMIOTHEHUS ).
Onucanue NporpaMMsbl (COCTaB U COJIEPKaHUE).
OOmre mpaBusa 1 0COOCHHOCTH BBITIOTHEHUS SKCILTYyaTallMOHHBIX POTPAMMHBIX J10-
KYMEHTOB.
Ornucanue npuMeHeHust (COCTaB U COJICPIKAHUE).
WNHucTpymeHTalbHBIE CpeicTBA Pa3pabOTKU apXUTEKTYp. MeTpuKu ajisi BEIOOpa apXUTEK-
TYpBI.
B ueM nocTonHCTBa M HEIOCTATKU CTPYKTYPHOIO MoAXoAa K mpoekTupoBanuto [1C?
B uem 3akir04yaroTcsi OCHOBHBIE IPUHIIMUIIBI O0BEKTHO-OPUEHTUPOBAHHOTO MTOAX0/1a K
npoektupoBanuto [1C?
B 4em 3aki09aroTCss OCHOBHBIE MPHHIUIBI (HOPMATBHOTO MOX0/1a K IPOSKTHPOBAHUIO
I1C?
B uem paznuune. JlocTOMHCTBA U HEOCTATKU METO/0B IPOEKTUPOBAHUSI CBEPXY-BHU3 U
CHU3Y-BBEPX?
OxapaxkTepu3yiTe METO/I OIIArOBOM JeTaTu3aIliH.
ITprMep TECTOBBIX BOIPOCOB:
9. CKko0JbKO BHJ0B 00ecre4eHHs1 ABTOMATH3MPOBAHHBIX HH(POPMALIMOHHBIX
cucreM npeaycmorpeno 'OCT 304.003-90 «<ABTOMAaTH3HPOBAHHBbIE CUCTEMBI.
Tepmunbl 1 onpeeieHAs»?
a) 6;
0)9;
B) 11;
r) 8.
2. st 10CTHKEHUSI MOAY/JIbHOCTH IIPOrPAMMHOI0 00ecIeYeHUs1 IPOrpaMMHbIN
HHKEHeP 10JI7KeH IPOCKTHPOBATH MOAYJIH CTAPAsICh 00eCeYnTh CJIeAYI0IHne
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CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHus OneHouHble CpeCTBA
KOMIIETEHIINHU
THIIbI CBA3HOCTH:
1. BBICOKYIO MEXMOYJIBHYIO
2. HU3KYIO MEKMOYJbHYIO
3. MHKATICYJISIUIO
4. HU3KYI0 BHYTPUMOAYJIbHYIO
5. BBICOKYIO BHYTPUMOYJIbHYIO
OTIpeeNATh BUJ TPEOOBAHUMN, THIT apXUTEK- . N
pea ATP ’ P 1. I[Tepeuncnure uaTepdericel st KoPeHON JaKu
TYpbI IPOrPAMMHOTO IIPOAYKTa, OTHOCUTH TE 5 . .
Vet WJIH MHBIE CBENISHUS K PA3IeaM TeXHIYe- . [lepeuncnure uaTepEchl 11 )KEHCKOH CYyMOUKHI
CKOI'0 3a/1aHUs 3. [lepeuncnure uHTEphENCH 115l CPEAHECTATUCTHUECKOTO CTYAEHTa
4. Tlepeuncnute nHTEpPECH TIASTHIEBOTO KypHaIa
5. llepeuncnure uHTEpHENCH 1Tl MAPUKOBON PYUKU
JIaCTH aHaIu3a TPeOOBAaHUMN, IPOEKTUPOBA- " .
B p - 1P P Cocraspte kpatkoe T3 k mporpaMMHOMY MPOAYKTY «PacuéTHO-KacCOBBIN MOJYJIb» MOHO-
Ja7CTh HUS apXUTEKTYPhI U pa3pabOTKH TEXHUYE-

CKOTI'0 3aJlaHHA

ACCOPTHMEHTHOTO Mara3uHa (Mara3uHa, Criel[HaIu3uPYIOIIETrocs Ha MpoJIake OHOM TPpyII-
bl TOBApOB).
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0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOYHOH aTTeCTAlMH, NMOKa3aTeJld W KPUTEPHH
OlLlCHMBAHHSA:

IIpomexyrounas arrecranus 1o gucuuriuHe «I[IpoekTrupoBaHue NpOrpaMMHBIX CPEACTBY
BKJIIOYAET TEOPETHUECKUE BOMPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOECHUS 00y4arOUIMMU-
Csl 3HAHWM, W MPAKTHYECKHE 3a/JaHUsl, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHH U
BJIAJICHUH, IPOBOJUTCA B OpMeE 3ayeTa.

3aueT Mo JUCLUIUIMHE IIPOBOAMTCA IO PE3ybTaTaM OTYETHOCTH HA MPAKTUYECKUX 3aHS-
TUSIX C OIPOCOM B YCTHOM (popMe 10 3TanaM BBIIOJHEHUS U aKTUBHOTO BBICTYILIEHUS B Oeceze-
00CYXI€HUH Ha JEKIMOHHBIX 3aHATHSIX.

IToxa3aTe/n 1 KPUTEPUH OLCHHBAHUSA 3a4eTa:

OcHOBHOI1 3a/1a4€li TOJITOTOBKH CTyJeHTa K AU hepeHInpoBaHHOMY 3a4€Ty CIEyeT CUu-
TaTh CUCTEMAaTU3ALMIO 3HAHUN y4eOHOro MaTepuaa, ero TBOpYeCKoe OCMBICIMBAHNUE.

Kpumepuu oyenxu (6 coomeemcmeuu ¢ popmupyemvimu KOMnemeHyusmMy U niaHupyemol-
MU pe3yrbmamamus 00yyeHus):

— Ha OYeHKY «OMAUYHO» — 00YyUaIOWULCA NOKA3bIBAEN 8bICOKULL YPO8EeHb COPMUPOBAH-
HOCMU KOMNnemeHyuii, m.e. IMOJIHO PACKPBITO COAEPKAHUE MATEpUalIa; YETKO U NPAaBUIIBHO JaHbI
OIPENEICHUS U PACKPBITO COAEPKAHME MaTepuaia; OTBET CAMOCTOSTEIbHBIN, IIPU OTBETE HC-
[I0JIb30BaHbl 3HAHUS, IPUOOPETEHHBIEC PaHEE;

— HA OYEHKY «XOPOuo» — 00y4aiowutics NOKasviéaem cpeonull yposenb chopMuposaHo-
cmu KomMnemeHyuti, m.e. pacCKpbITO OCHOBHOE COJIep’KaHHe MaTepuaia B 00bEMe; B OCHOBHOM
IIPaBUJIBHO JIaHBI OIIPENEIICHUs, IOHATHUS; MaTepUal U3JI0KEH HEIIOJIHO, IIPU OTBETE JIOIYIICHBI
HETOYHOCTH, HapylIeHa MOCe10BaTeIbHOCTh M3JI0KEHUS; JONYIIEHbl HEOObIINE HETOUHOCTH
IIPU BBIBOJIAX U UCIOJIb30BAaHUU TEPMHUHOB; IIPAKTUYECKNE HABBIKY HETBEPIBIC;

— HA OYEHKY «YO06IemeopUMenbHo» — 00yualoWuiics noKasvléaenm nopo2osbvili ypoGeHs
chopmuposannocmu Komnemenyuil, m.e. yCBOEHO OCHOBHOE COJIEp’KaHUE MaTepHualia, HO U3J0-
XKEeHO (pparMeHTapHO, HE BCEr/a MOCIIEA0BaTENbHO; ONpPENeNeHUs] U MOHATHS JaHbl HE YETKO;
MPAKTUYECKHE HABbIKU CIIa0bIe;

— HA OYEeHKY «HeYyO06NemeoPUMenbHO» — pe3yibmam o00yueHus ne 00CMUSHYm, 00y4arouulics
He MoJicem NOKa3amb 3HAHUS HA YPOGHE 80CNPOU3EEOeHUs U 0ObACHEHUA UHpopMayuuy, He Mo-
JHcem noKazams UHMeNNIEeKmyaibHble HABbIKU PEUeHUsl NPOCIbIX 3a0ay.

8 YueOHo-MeTOAMYECKOE U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUTLTHHBI (MOTYJIsl)

a) OcHoBHasi IMTEpPaTYpA:
1. Tarapuna, JI. I'. BBenenue B apXuTeKkTypy NporpaMMHOT0 00ECTICUeHHS : y4el. moco-

6ue / JL.I'. 'arapuna, A.P. ®enopos, [1.A. ®enopoB. — Mocksa : DOPYM : NTHOPA-M, 2018.

— 320 c. — (Bsicmiee oopazoBanue). - ISBN 978-5-8199-0649-1. - Tekcr : 2eKTpOHHBIH. -

URL: https://znanium.com/catalog/product/971770 (nara obpamienus: 28.10.2020). — Pexum

JOCTyTA: 10 TOJIIUCKE.

2. Bsenenue B nporpaMMHYI0 HHXeHepHIO : YueOHuk / B.A. Antunos, A.A. byOoHOB,

A.H. ITsutekun, B.K. CromuneB. — Mocksa : KYPC: UHOPA-M, 2019. — 336 c. - ISBN 978-

5-906923-22-6. - Tekcr : anekrponHsIit. - URL: https://znanium.com/catalog/product/1035160

(mata obopamienus: 28.10.2020). — Pesxxum mocTyma: Mo MOIIHCKe.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Anpakcumn, 1O. K. Ynpasnenue nHQOpMaIOHHBIM B3aUMOJICHCTBUEM B paclpeleIeHHbIX
TEXHUYECKHUX CHCTeMax: KOHEYHO-aBTOMATHBIN moaxox : MoHorpadus / FO.K. Anpakcun. —
Mockgsa : By3oBckuii yueOnuk : UTHOPA-M, 2020. — 184 c. — (Hayunas xuura). - ISBN
978-5-9558-0554-2. - Tekcr : anexkTpoHHbIi. - URL:
https://znanium.com/catalog/product/1028962 (marta obparuenus: 28.10.2020). — Pexum m0-
CTyHa: 1o MOATHUCKE.

2. IIpoeKTHpOBaHUE BHICOKOIPOU3BOIUTEIBHBIX IPOOJIEMHO-OPHUEHTUPOBAHHBIX BEIUMCIUTEIb-
HbIX cucteMm: Monorpadus / I'y3uk B.®., Jlsnynnosa E.B., becnanos /I.A. - Taran-
por:}OxubIi Gpenepanbubiil yauBepcutet, 2017. - 517 c.: ISBN 978-5-9275-2341-2. - Tekcr :



https://znanium.com/catalog/product/971770
https://znanium.com/catalog/product/1035160
https://znanium.com/catalog/product/1028962

anekTponHbIi. - URL: https://znanium.com/catalog/product/997036 (maTta oOparieHwus:
28.10.2020). — PexxuiM 0OCTYyIIA: 11O IMOAIHKCKE.

B) [Iporpammuoe odecnnieuenne u UHTEpHET-pecypcehl:

Ilpoecpammmnoe obecneyenue. TUIEH3UOHHOE MPOTPaMMHOE OOECIIeUeHHE: ONepalnOHHAs
cuctema; oprcHbIE TPOrpaMMBbl; MATEMAaTUYECKUE MTAKET, CTATUCTUUECKUE MaKeThl, yCTAHOBIICH-
HblE Ha KaXIOM IIEPCOHAILHOM KOMIbIOTEpe BbluucaurenpbHoro ueHtpa ®dI'bOY BIIO
«WMI'TY».

[lepedyeHpb MHMIIEH3MOHHOTO MTPOrPAMMHOTO 00ECIICUEHUS 110 CChLIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D
0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%
BE%D0%B5%20%D0%9F%D0%9E &Initial Tabld=Ribbon.Document&VisibilityContext=WSS
TabPersistence
OdunmanpHple CaiiThl TPOMBIIUICHHBIX MPEINPHIATHN W opranu3armid: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHUKOB IIPO-
rpaMMHBIX TIPOAYKTOB: http://www.statsoft.ru, http://www.microsoft.com, http://www.ptc.com u
T.I;  CalThl  Jaboparopwii  KoMmbloTepHou  rpadukm  http://graphics.cs.msu.ru
http://cgm.graphicon.ru.

9 MaTtepuajibHO-TeXHHYeCKOe o0ecneyeHue JTUCHHUIIINHBI (MO1YJIs1)

MaTCpI/IaJ'II)HO-TeXHI/ILIeCKOG obOecreyeHme JUCHHUIIJIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUHI OcHaluenue ayuTopun
JlekioHHast ay IUTOPUS MynbTUMeaniiHbIE CpeACTBA XPaHEHNUs, Iepejaun U
npeJcTaBiIeHNss HHPOPMaLUU
KomMmnbroTepHslii Ki1ace I[TepconanbHbie kKommbloTepsl ¢ makerom Office, Brixomom

B IHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA

Aynuropun g camocrositenibHolt | Bee kimacest YUT u ACY ¢ nepcoHanbHBIMU KOMIIbIOTE-

pa6OTI)II KOMITIBIOTCPHBIC KJIACCHI; pPaMH, BbBIXOJIOM B I/IHTepHCT N C IOCTYIIOM B 3JICKTPOH-
YUTATBHBIC 3QJI6I OMOINOTEKH HYI0 HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPETy YHUBED-
cuTera

Aynuropuii Ui rpynnoBbIX U uH- | Aya. 282 u kinaceel YUT u ACY
JUBUYalIbHBIX KOHCYJIBTALUM, Te-
KYIIEr0 KOHTPOJIS ¥ IPOMEKYTOU-
HOH aTTecTaluu

ITomemenus mig camocrosaTenbHol | Knaccel YUT u ACY
paboThl 00yJarONTUXCsl, OCHAIIEH-
HBIX KOMIIBIOTEPHOU TEXHUKOM C
BO3MOXKHOCTBIO IMMOJKIIOUCHUS K
cetu «/HTepHET» U HAIUYUEM J0-
CTyHa B JIEKTPOHHYIO HH(pOpMa-
[IHOHHO-00Pa30BaTEIBHYIO CPEIy
OpraHu3aIuu

[Tomemenus 1y xpanenus 1 mpo- | LleHTp nndopmManmoHHBIX TeXHOJIOTHH — ay. 379
(HIaKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pyIOBaHHUS
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https://znanium.com/catalog/product/997036
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
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