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PABOYASI IIPOIPAMMA JUCIUILINHBI (MOY JI5T)

ITPOEKTHPOBAHHE ITPOI' PAMMHBIX CPE/[CTB

Hanpapirenre IOATOTOBKY (CIIEITHATEHOCTE)
09.03.01 Mrdopmartruka 1 BEIYMCIATEIbHAT TCXHIKA

HanpapieHROCTD (IPOQHIIE/CIENMAIH3ALS) IPOrPAMMBI
IIporpaMMHOe 06ecTIeYeH e CPEICTB BEIMHCITATENHHON TeXHHKH K ABTOMATH3HPOBAHHEIX
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VpoBeHb BEICIIEr0 00pa3oBaHus - GaKanaBprat

®opma 00ydIeHUT
3a04Has

Nuctatyt/ Gaxynsrer HCTHTYT SHEPreTHKH M aBTOMATH3MPOBAHHBIX CHCTEM
Kadenpa BLIaUCIUTENRHOM TEXHUKY U IPOrPAaMMHUPOBaHHUS

Kype 4

MarauToropck
2023 roxn



PaGoyas nporpamma cocrapnena na ocrose ®I'OC BO - GaxayaBpHar [0 HaNpaBIEHHIO
noxrotosku 09.03.01 Mudopmaruka u BEMHCITHTENBbHAS TEXHHKA (mpuka3 MuHOGpHAYKH
Poccun ot 19.09.2017 1. Ne 929)

PaGouas mporpamma paccmotpena u  omobpena Ha 3acenanmH  Kadempsi

BrrauenurebHON TEXHUKH | IPOrPaMMHPOBAHHS ./
08.02.2023, mpotoxox Ne 5 >d
3aB. kapenpoit & s L 0.C. JloryHoBa
/.

Pa6ogast mporpamma ooGpeHa MeToquyecKoit Komuccreit UDuAC

10.02.2023 r. mpotokosu Ne 7 -
IIpencenarens %&%& B.P. Xpammmun

[ /7
Pa6o9as nporpamMma cocTasiena: W/ ~
nonent kadenper BTuIL, xaHy. TexH. HayK 10.B. Kouepxunckast

Penenzent: :
nupexrop HUW «[IpomM6e30macHOCTb», KA. TEXH. HAyK\ /.~ M.YO. Hapkesuu



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud Kadeapsl BBIYUCINTEIHHON TEXHUKH U TIPOrPAMMHPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
yu4eOHOM T'oJTy Ha 3aceaHuu Kapeapsl BBMUCINTETHHON TEXHUKH U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHust nucUUIUIMHBI «[IpoeKkTupoBaHrEe MPOTPaMMHBIX CPEICTB» SBISETCS
03HAKOMJICHHE CTYACHTOB C OCHOBAMH IPOTPAMMHON HH)XeHepuH, (GOPMUPOBAHHE HABBIKOB
pa3paboTKu apXUTEKTYpPbl MPOTPAMMHOI0 OOECIIEUEHUSI U CO3/1aHUS TEXHUYECKONW U MPOEKTHOM
JIOKYMEHTAIUU K HEMY.

Jia pgocTukeHusl MOCTaBlieHHOW wenu B Kypee «lIpoekTupoBaHHe MNPOrpaMMHBIX
CPEACTBY» PEUIaroTCs 3a/1a4H:

- hopMHpOBaHKE CUCTEMHOTO [10/1X0/1a K pa3paboTKe MPOrpaMMHBIX MPOIYKTOB;

- HW3y4YeHHE BHJOB, CHOCc000B (opmupoBaHus u QopManu3anuu TpeOOBaHUN K
MIPOrPaMMHBIM CPEJICTBAM;

- U3y4eHHUI0 ()OPM MPOCKTUPOBAHUS IPOTPAMMHBIX CUCTEM;

- (hopMUpOBaHKE HABBIKOB CO3JaHUSI MIPE-KOJOBOM TOKYMEHTAMU K pa3pabaTbiBacMbIM
IDOrpaMMam.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuna [TpoexkTupoBanre MporpaMMHBIX CPEACTB BXOAUT B YACTh yUEOHOIO IIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHI 00pa30BaTeIbHON MPOTPaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B PE3yJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

MeTposnorus u cTaHAapTU3aLuUs IPOrPaMMHOI0 00eCTIEUEHUS

CucreMHBbIi aHAIIN3

IIporpamMmmupoBanue

WNudopmaruka

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON pabOThI

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

UYenoBeko-MalllMHHOE B3aUMOIECHCTBHE

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynerate ocBoeHus aucUMIUIMHBL (Moayis) «IIpoekTupoBaHHME NPOrpaMMHBIX
CPEICTBY» O0YJAIOIIUIICS TOJKEH 00a1aTh CAEAYIOIIMMH KOMITIETCHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-2 CnocoGHOCTh K aHamu3y NpoOJIEMHOW CHUTYallMH, pa3padoTke TpeOOBaHUI K CHUCTEME,
MIOCTAHOBKE IIeNIel CO3/IaHUsl CHUCTEMBI, pa3pabOTKe KOHICMIUM CUCTEMBI M TEXHHUYECKOTO
3aJ]aHMsI Ha CO3[JaHUEe CHCTEMBI, PE/ICTaBICHUS KOHLIENIINH, TEXHUUECKOTO 3aJJaHNUs Ha CUCTEMY
Y M3MEHEHHI B HUX 3aMHTEPECOBAHHBIM JIUIAM

[1K-2.1 OrneHuBaeT BBIOOP CPEACTB M METOAOB ISl TPOBEIEHUS CHCTEMHOTO
aHalM3a TMPU TMPOSKTUPOBAHUU TPOTPAMMHOTO  OOECTICUCHHS IS
aBTOMATU3UPOBAHHBLIX CUCTEM

[1K-9 Brnanmeer HaBbIKaMH BBOJIa B DKCIUTyaTaIlMIO alllapaTHBIX, MPOTPAMMHO-AIMIAPATHBIX H
OPOTPAMMHBIX  CPEICTB  HMH()OKOMMYHUKALIMOHHOM  MH(PACTPYKTYpPbl ~ COBMECTHO  C
MPEJICTaBUTENIIMA TTOCTABIIMKOB 00OpYy/AOBaHUs, TOTOB K 0OcCHyKuBaHue nepudepuitHoro
000pYI0BaHUS ¥ OPTraHU3ALMU HHBEHTAPU3AIMH TEXHUUECKUX CPEJICTB

[1K-9.1 OneHuBaeT  KayecTBO  BBOJAa B OKCIUIyaTallMI0  amllapaTHBIX,
MIPOTrpaMMHO-aIapaTHBIX u MPOrPaMMHBIX CpeAcTB
1MH(GOKOMMYHUKAIIMOHHON MHAPACTPYKTYPHI

I1K-9.2 OneHuBaeT KayecTBO OOCTY)XHMBaHUS TNepH(epUitHOro 000OpyIOBaHUSA H
OPraHM3aLMI0 NHBEHTAPU3ANN TEXHUUECKUX CPEJICTB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynuTopHas — 0,7 akaJ1. 4acoB;

— caMocTosTenbHas padora — 93,4 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynutopHast ) =
KOHTaKTHasl paboTa E 3 dopma TEKyIIEro
=
B aKaJl. qacax o Bun KOHTPOJIS
Pasnen/ Tema g | (maxan uacax) S . P Kon
> 3 © | caMOCTOSTENbHOW | yCIIeBaeMOCTH U
JUCLUTUTAHBI N [ . | KoMneTeH K
o & paboThI MIPOMEKYTOYHOM
na6. | mpaxr. | € .8
Tlex. . 128 aTTecTaluu
3aH. | 3aH. | QO &
1. OCHOBBI MIPOrpaMMHOMI
WHXCHEPHH
1.
CamocrosTensHoe
1.1 Bsemenne B o00JacTh 3vaerHe VIeOHoi
pa3paboTKH  NMPOrPaMMHBIX v yHee 1. becena - [K-2.1,
U Hay4yHOH
CPEICTB: OINpEeeIICHHUE, BB, 0,5 12 o0CyXIeHHE I1K-9.1,
. . JUTEPATYPBI. N
o0  KU3HEHHBIH  IUKII 2. YCTHBII onpoc IK-9.2
MPOrPaMMHOTO MPOIYKTa 2. PaGora ¢
porp poay ANIEKTPOHHBIM
Y4eOHUKOM
4 1.
CamocrosTenpHOe
1.2 Unxenepus TpeOOBaHHIA: H3yuYeHHEe y4eOHOU
TUIIOBOH nporuecc, U Hay4yHOU
(dhopmanuzanus, TUTEePaTYpPHI. 1. bBecena - IK-2.1,
MO/JICITUPOBAHUE, WHKEHEPHUS 1 2 13,4 2. Pabora ¢ o0CyXIeHHE I1K-9.1,
B oOmactu mpobieM u 3JIEKTPOHHBIM 2. YCTHBI onpoc IK-9.2
peLIeHui, TPOCISKUBAEMOCTD Y4eOHHKOM,
Y YIPaBJICHYECKUE aCIEKThI. BBINOJIHEHHE
nmabopaToOpHBIX
pabot
Wroro no pazneny 15 2 25,4
2. Tlpe-xomoBas IOKyMEHTAIHs
MIPOTPAMMHBIX CPEJICTB
1.
CamocrosTenpHOe
21 Bugel W crocoObl M3y4YeHHne yaeOHOH
JIOKYMCHTUPOBAHUSI Ha BCEX U Hay4YHOH
JTalmax >KU3HCHHOIO IUKJIa JIUTEPATYpPHL. 1. Becena - I1K-2.1,
MPOTPaMMHBIX cpencts,| 4 | 0,5 1 12 2. Pabora c o0cyxXieHHne IK-9.1,
WCXOJHBIE, COPOBOXKIAIOIINE JNIEKTPOHHBIM 2. YCTHBIH onpoc IK-9.2
" pe3yIbTUPYIOIINE Y4eOHUKOM,
JOKYMEHTBI BBITIOJTHEHUE
71a00paTOPHBIX
pabot




1

CamocrosTenbHOE
2.2 IIpoekTHas H3yueHHe y4eOHOU
JOKYMEHTAIIMS: TEXHHYECKOES Y HayYHOU 1. Becena -
3aJjaHie  Ha  pa3paboTKy JUTEPATYPBHI. oBCyRcIeHHe [K-2.1,
IPOrpaMMHOI0 u3zenus, 1 2 20 2. Pabora ¢ 2. Vermtii onpoc I1K-9.1,
oTpacieBble CTaHJaPTHI, DJMEKTPOHHBIM | .TeCTOBBII\/'I onpo.c I1K-9.2
CITOCOOBI HaIMCaHMS, Y4eOHUKOM, '
COZiepKaHue BBITIOJTHEHUE
1abopaTopHBIX
pabot
HUroro no pazaeny 1,5 3 32
3.  ApxwuTekTypa NpPOTPaMMHBIX
CpEJICTB
1.
CamocrosTenpHOe
31 Tpanchopmanus HByHeHue yqe? ro
TpeOOBaHUI B apXHUTEKTYpPY. 1 HayHHoH
KaccubHKais apxmeKTyp’ JUTEPATYPHI. 1. Becena — I1K-2.1,
HPOrPaMMHBIX cpesicTs 051 05 16 2. Pabota c o0cyxIeHHe. [K-9.1,
’ AJIEKTPOHHBIM 2. YCTHBIH ompoc I1K-9.2
CTaHIApThl HAa aPXUTEKTYPY
MIPOTPAMMHBIX CPEJCTB yHeOHHKOM,
BBITIOJTHEHNE
71a00paTOPHBIX
pabot
1.
CaMocTosTeIbpHOe
3.2 Texauveckas H3yueHHe yueOHOU
JOKYMEHTAIIUL: CIOCOOBI U HAY4HOH 1. Becena
OTHCAHUS APXUTEKTYPBI JUTEPATYPHI. o 6CY)K,I[6HI/16 IK-2.1,
HPOrpaMMHBIX CpenCTB 05| 05 20 2. Pabora ¢ 2 Verrnii onp.oc MK-9.1,
(cTpyKTYypHBIE, DJEKTPOHHBIM | .TCCTOBLIIZ onpo'c I1K-9.2
00BEKTHO-OPUCHTUPOBAHHBIE, Y4eOHUKOM, '
(dhopmaibHbIC) obcyxaeHme
71a00paTOPHBIX
pabot
HWroro no pazneny 1 1 36
4. 3auer
IK-2.1,
4.1 3auer MK-9.1,
ITK-9.2
Hroro no pazneny
HWroro 3a cemectp 4 6 93,4 3au€r
Uroro no pucnuminuze 4 6 93,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa3oBaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa3oBaTeNbHOrO MpoIecca W MPEANoJaralollyl0 MpsSMYK TPAHCISIUIO 3HAHUWA  OT
MIPEno1aBaTesis K CTyAEHTY.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

WndopmanronHass Jekuuss —  [OCIEIOBATEIbHOE H3JIOKEHHWE MaTrepuaisa B
JTUCITUTUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE TMPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

JIaboparopHast paboTa — opranusanus yueOHOH paboThI C peallbHBIMA MaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX OOBEKTOB.

2. Texnonoruu npobIeMHOro O0y4eHHUs] — OpraHu3alus o0pa3oBaTeIBLHOrO IMpolecca,
KOTOpasi MPEeIoiaracT MOCTAaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYyalU# 7151 CTUMYJIMPOBAHMS aKTUBHOM [103HABATEIIbHOM JAEATEIBHOCTH CTYIEHTOB.

3. HTepakTUBHBIC TEXHOJOTUU — OpPTaHU3alUs 00pa30BaTEIBLHOIO IMpoIlecca, KOTopas
MpEeANnoaraeT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeIbHOTO pe3yJibTaTa.

@opmbl yueOHBIX 3aHATHI C MCHOJIB30BAaHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3aIJIAaHUPOBAHHBIMU omuOKamm), nekuusi-Oecena, JEKIUA-TUCKYCCHS,
JeKIUsA-TIpecc-KOH(PEpEeHI .

4.  HWudopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ O0pa3oBaTelIbHBIC  TEXHOJOTUH  —
opranu3aius 00pa3oBaTEIbHOIO MpoIlecca, OCHOBAHHAS HAa MPUMEHEHUU MPOTPAaMMHBIX Cpell U
TEXHUYECKUX CPEJICTB pabOTHI C 3HAHUSIMU B PA3IUUYHBIX MMPEMETHBIX 001aCTsIX.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxeHuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecreyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. IlpoekTupoBaHHE  BBICOKOIPOM3BOJIUTEIBHBIX  MPOOJIEMHO-OPHUEHTUPOBAHHBIX
BBIYHCITUTENBHBIX cucTeM: Mouorpadus / I'ysuk B.®., Jlsnynnosa E.B., Becnamos JI.A. -
Taranpor:lOxHsiit denepanbublii yHuBepcuter, 2017. - 517 c.: ISBN 978-5-9275-2341-2. -
Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/997036 (mata oOpaieHus:
19.05.2023). — Pesxum octyma: 1o Mo/ IIHcKe.

2. Benenne B mporpaMMHyI0 HHXeHeputo : YueOuuk / B.A. Autumnos, A.A. ByOHOB,
A.H. ITeuibkun, B.K. CromuneB. — Mocksa . KYPC: UHO®PA-M, 2019. — 336 c. - ISBN
978-5-906923-22-6. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1035160 (mara oOpamenus: 19.05.2023). — Pexum
JOCTyTa: MO MOJIITUCKE.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. 3onoryxuna, E. b. YmpaBienue >XU3HEHHBIM LUKIOM HH(QOPMAIIMOHHBIX CHCTEM
(mpomBunHyThIit Kypc): Koncnekr nekiwii / 3onoryxuna E.b., Kpacaukosa C.A., Bumnus A.C. -
Mockpa :KYPC, HUIl MH®PA-M, 2017. - 119 c.: ISBN 978-5-906818-36-2. - Tekcr
sanexktponHeii. - URL: https://znanium.com/catalog/product/767219 (mara oOparieHus:
19.05.2023). — Pesxum tocTyma: 1o moImicKe.



2. l'arapuna, JI. I'. BBeZieHue B apXUTEKTypy IPOrpaMMHOT0 obecrnieueHus : yued. mocodue / JL.T.
["arapuna, A.P. ®enopos, [1.A. PenopoB. — Mocksa : POPYM : UHOPA-M, 2018. — 320 c. —
(Boiciee obOpazoBanme). - ISBN 978-5-8199-0649-1. - Tekctr : snekrponnsid. - URL:
https://znanium.com/catalog/product/971770 (mata obparuenus: 19.05.2023). — Pexxum gocryma:
T0 TIOATIHCKE.

B) MeTonuyeckue ykazaHus:
IIpusenens! B [lpunoxenun 1.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O Ne norosopa Cpok neicTBus JIMIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional

7Zip cB000HO pacrpocTtpansemoe [10 OeCcCpoUHO
Business Studio JI Nel18Y ot 23.10.2007 0ecCpOovHO
Eclipse cB000IHO pacapocTpansiemoe I10 0eCccpoUHO
ArgoUML cB000THO pacnpoctpansemoe [10 0OECCPOUHO

ARIS cB000aHO pacnpoctpansiemoe 110 06eccpoyHO

Ramus 2.0. cB000IHO pactpoctpansemoe [10 0ECCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMbBI

Hazsaunue xkypca CchlIKa
HarmmonansHaas MH(pOpMaAIIMOHHO-aHAIUTUYECKAS URL:
cucrema — Poccuiickuii MHAEKC HayYHOTO IUTUPOBAHUS )

https://elibrary.ru/project_risc.asp

(PUHII)
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTiedeHne TUCIUTLITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHue AUCUUIUINHBI BKITIOUAET:

1. JleximonHast aymutopus ayz. 282. MynbTUMeIUHBIE CPEICTBA XPaHEHHSI, TIepeIadn U
npeJcTaBiIeHus HHpopMaIum.

2. Kommbrotepusie kinaccel llenTpa wuubopmarmmonHsix Ttexaonoruii ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OOBETUHEHHBIE B JIOKAJbHBIE CETH C BBIXOJAOM B
Internet, ocHaleHHbIE COBPEMEHHBIMU IPOTPAMMHO-METOJUYECKUMH KOMIUIEKCAMHU IS
peleHus 3a1a4 B 06J1acTi UHOOPMATHKH U BEIYUCIUTEIbHON TEXHUKH.

3. Ayauropuu sl CaMOCTOSITETTbHON paObOTHI: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIC 3aJTbI
o6ubmmotexu. Bee knaccel YUT u ACY ¢ nepcoHalibHBIMU KOMITBIOTEpAaMH, BBIX010M B IHTepHeT
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

4. Aynutopuil A TPYNIOBBIX M MHAWBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS
U IIPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Tlomemenus Ui CcaMOCTOSTENBHOM pabOThl  OOYYalOIIUXCS, OCHAIIEHHBIX
KOMITBIOTEPHOW TEXHHMKOM C BO3MOYKHOCTBIO NOJKIIOYEHHUS K ceTH «/HTepHeT» M Hanuuuem
JIOCTYTIA B AJIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBaTeNnbHyto cpeny oprannzanuu. Kinacest YUT
n ACY.

6. Ilomemenus ansd XpaHeHUs M MPOPUIAKTUYECKOTO OOCITYKUBaHHUS Y4eOHOTro
obopynoBanus. LIeHTp nHGOPMAIMOHHBIX TEXHOJIOTHH — aya. 372



Mpunoxenune 1. YuedHo-MeTOqHYECKOE 00€ecTIedeHNEe CAMOCTOSITEILHON PadoThI 06yYaOIMXCA

B tcueHue CEMCCTpa KaX I CTYACHT BBLIIIOJIHACT ﬂa6opaT0prle pa6OTLI.

JlabGoparopHasi padora Nel
COop 1 aHanu3 TpebOBaHUH K MPOTPAMMHOMY 00ECIICYCHHIO

Ilenv: HaydyuThCs coOHMparh TpeOOBaHUS K TPOTPAMMHOMY IPOIYKTY, BBIIIOJIHATh UX
MpeBaApUTENLHBIN aHaIu3 U (OPMUPOBATH CHICIH(PHUKAIINIO TPSOOBAHHMIA.

Hugpopmayus

COop TpeboBanuii 3aka3unka mopasyMeBaeT 00ydeHue O0IICHUIO ¢ IPOPECCHOHATIOM B UHOM
001acTH, HEXKEITU pa3padOTIUK U CTOCOOHOCTH CAMOCTOSATEILHOTO YTOYHEHUSI TTOCTABICHHOM 331291
CoOop TpeboBanuii Pazpaboryrika y4uT IpaMOTHO OIICHHBATh HEOOXOAMMBIC H JOCTATOYHBIC
WHTEJUICKTYAIbHBIC ¥ TEXHHUECKHE PECyPChl, KOTOpbIe TOTpeOyIOTCs Jiist pazpadotku [10.

Cpenu ob6s3aTenbHbIX i uaeHTudukanu D-tpedoBanuii (TpeboBaHU pa3paboTurKa) MOXKHO
BBIICIIHUTD:

v IMPOU3BOJUTCIIbBHOCTD,
v’ HaJekKHOCTb U JIOCTYIHOCT;
v’ 6e30IaCHOCTD;
v/ y106CTBO M HPOCTOTA OOCITYKMBAHUS.
s pa3paboTYUKOB M CHICHUATUCTOB 110 0OCITYKUBAHHIO OT CUCTEMBI TPEOYIOTCS U APYTHE
XapaKTepUCTUKU. YacTo OHM Ha3BIBAIOTCS aTpUOYyTaMHu KauecTBa pa3pabaTbiBaecMoii ciucTeMbl. [IpuBenem
HEKOTOpBIE U3 TAKHX aTPHOYTOB KayecTna:

v/ JIerKoCTh CONPOBOKIEHHUS U SKCILTyaTaIlUH;
v" MOOWIBHOCTH;

v’ HOBTOPHOE UCIIOJIb30BAHME;

v’ [ TeCcTHPYeMOCTb.

IIpousBoauTEeILHOCTD

TpeOGoBaHMs K TPOM3BOAUTEIBHOCTH OIIPEICIISIOT HACKOJIBKO OBICTPO M KAYeCTBEHHO CHCTEMa
JIOJKHA BBITIOJTHATH onpenesieHHble pyHKimuru. OHU ONpeeNsoT BpeMs OTKIINKa, TPOMYCKHYIO
CHocoOHOCTH U T.1. JXKecTkue TpeGoBaHMsI K MPOU3BOAUTEIILHOCTH CYIIECTBEHHO BIUSIOT Ha BEIOOD
anmapaTHBIX CPEJICTB, TEXHOJIIOTHIO pa3pab0TKU U MPUHUMAaEeMble HH)KCHEPHBIE PEIICHHS ITPH peaTh3aliu.

HajxexHocTh M 10CTYIIHOCTH
Haoeoicnocmb — 3T0 BEpOATHOCTH PabOTHI CHCTEMBI 0€3 cO0EB B T€UEHHE ONPEAEICHHOI'O BPEMEHH.
s u3MepeHust HaJIe)KHOCTH MOXKET OBITh UCIIOJIb30BAHO CpeTHEE BpeMsi pabOThI CUCTEMBI 10 COOSI.

HO,Z[ AOCTYITHOCTBIO MOHUMACTCA 6pemsi docmynHocmu, T.C. BpEMs, B TCUCHUEC KOTOPOIr'0 CUCTECMaA
JOCTYITHA IJIA UCII0JIb30BaHWA U IOJIHOCTBIO pa60T0cnoco6Ha. 9T0 BpPEMsI OIPEACIACTCA CPEAHUM
BPEMCHEM 10 c0O0s1 ¥ 3aBUCHUT OT BPEMCHHU IIJIAHOBOTO TCXHUYCCKOI'O 06CJ'Iy)KI/IBaHI/I$I.

be3onacHoctn
Ot TpeOOBaHUs CBA3aHBI C OJIOKUPOBKOW HEABTOPH30BAHHOTO JIOCTYIA K TAHHBIM U (PYHKIHSIM
CHCTEMBI, IPEIOTBPALICHUEM [TOTEPb HHPOPMALIMH U T.1I.



Y100cTBO M IPOCTOTA 00CTYKUBAHMS
OTtoT anI/I6YT CBs13aH ¢ OOJIBIINM YHCIOM (baKTOpOB, OIpeACIArOIInX, MO CJI0OBaM HOJ'H:3OBaT€J'I€fI,

Opyaiceniobue CUCTEMBI K TIONIb30BaTeNto. JIpyruMuy CIoBaMu, CUCTEMa JOIDKHA MCIIOIb30BaAThCS
3¢ (PeKTHBHO ¥ HEOOPEMEHUTEIHHO.

JIerkocTh CONPOBOKIAECHUS U IKCILIyaTAIUN
OTOT aTpulyT OMpeAemnsieT HACKOIBKO MIPOCTO M YA0OHO MOIU(HUIIPOBATH MPOAYKT U HUCTIPABIISTH

HaliJICHHBIC B HEM omOku. OH BakeH IJIA IPOAYKTOB, KOTOPBIC MOABEPrarOTCA YaCThIM U3MCHCHUSM.

MoOuabHOCTH
OTOT aTpulyT ONpeAeNseT yCHius, He0OXOUMBIE ISl TIEPEHECEHUS TPOAYKTa U3 OJTHOU

OTIepaIlMOHHOM Cpeibl B IPYTyIo. BaxkHO Ha 3Tane pa3paboTke TpeOOBaHUM TOYHO ONPEICIIUTE TE CPEIIbI U,
BO3MOJKHO, YaCTH CHUCTEMBI, KOTOPBIE JTOJDKHBI OBIThH IIEPEMETaeMbIMH.

HOBTOpHOC HCIIO0JIb30BaAHUEC
3arpatsl Ha pa3paboTKy MOBTOPHO UCIIOIb3YEMbIX KOMIIOHEHT CPAaBHUTEIBHO BEJIUKHU, HO 3G EKT UX

HCIIOJIB30BaHUS B JAJIBHEUIIEM MOKET KOMIIEHCUPOBATh 3TU 3aTpaThl. [Iss MUHMMM3aLMK 3aTpaT B
TpeOOBaHUIX HEOOXOAUMO IEPEUNUCIIUTD ANEMEHTHI TPOEKTA, KOTOPBIE TOTKHBI OBITH CIIPOESKTUPOBAHEI
TakK, YTOObI YIPOCTUTH UX IOBTOPHOE MCIIOJIb30BaHHUE.

TecTupyemocrb
OTOT aTprOyT MOKA3BIBAET JIETKOCTH, C KOTOPOH KOMITOHEHTHI MTPOEKTa M KOMIUIEKCHBIN TPOITyKT

MOTYT OBITH IPOBEPEHBI HA HAIMYHE OLINOOK.

B 3aBHCHMOCTH OT BH/Ia U cTaTyca pa3pabaTbiBAEMOil CUCTEMBI, MOT'YT COOMpAThCs U APYTHUe
TpeOoBaHUs pa3paboTuuKa.

Bce cobpannsie C- 1 D-TpeOoBaHus 3aHOCSTCS B CIICIMAIBHBIN JOKYMEHT, KOTOPBIil Ha3bIBACTCS
«Crietudukanus TpeOOBaHU».

Crenugukanys TpeOOBaHUN TMPEACTABISET COO0H UTOrOBBIM HAOOP PACIIOIOKEHHBIX 110
MpHOpUTETaM TPeOOBAHUM, KOTOPBIH SABISIETCS (POPMAIbHBIM COTJIAIICHUEM 3aKa3ynKa ¢ Pa3padoTIYMKOM
CHUCTEMBI.

Tpe6OBaHI/I$I K pa3pa6aTLIBaeM0ﬁ CUCTEME NOJI?KHBI OGJ’Ia,I[aTL CICAYIOIINMHU XaPaKTCPUCTUKAMMU:

HenBycMbICIIEHHOCTS;

[IpoBepsiemocTs;

YeTKocTh (KpaTKOCTBh);

To4dHOCTB;

TIoHATHOCTB;

OcCymiecTBUMOCTb;

HeszaBucumocTs;

ATOMapHOCTB;

. HeoOxomgumocTs;

10. AGcrpakTHOCTB. PaccMOTpHM moApoOHEe, YTO M3 Ce0sl IIPEACTABIISIOT 3TH TPeOOBaHUS.
1. HenByCMBICTIEHHOCTH — JO/DKHA CYIIIECTBOBAThH TOIBKO OJJHA TPAaKTOBKa TpeOosaHus. Tak,

CoNoOhwhE

HanpuMep, CiIeyeT U30eraTh B TEKCTE TPEOOBaHUS COKpAIICHUH.
Ipumep naoxoeo mpebosanus: RI Cucmema ne 0ondicna npunumams napois OnuHuee 15 cumeonos.
JanHoe TpeOboBaHKE HE TIPOSCHSET, UTO XKe JOJDKHA JeIaTh CHCTEMA:

v Cucrema He J0J)KHA II03BOJIATh HOJL30BATENIO BBOAUTE MAPOJh JUIMHHEE 15 CUMBOJIOB.
v Cucrema J0kHa 06pe3aTh BBEIEHHBIH Maposb 10 15 CUMBOJIOB.



v Cucrema JI0/KHA BBIBOJUTHL COOOIIEHNE 00 omubKe B CIydae ecii MOIb30BaTeNb BBEAET OOIIbIIE
15 cumBoOIOB.
Tpumep xopoweeo mpebosanus: RI Cucmema ne 00adicHa npuHuMams naponv oaunnee 15
cumeonos. Eciu nonvzosamensv ggedem doavie 15 cumeonos, cucmema 0oaicHa omoobpams coobuenue 0o
owubKe ¢ npocvLOOIl UCNPABUMb NAPOTIb.

2. TIpoBepseMOCTh — TECTUPOBIIMKU IOKHBI MMETh BO3MOKHOCTH IPOBEPUTH MPABHILHO JIU
TpeOOBaHHE peaau30BaHO B cucreme. Jliusg 3Toro TpeOOBaHHWE MOJDKHO OBITh YETKHM, TOYHBIM,
HEJIBYCMBICJICHHBIM.

Ipumep nioxozeo mpebosanusi: R1 IHouck 6 cucmeme 001#ceH 0CyujeCmensimspcsi no UMeHU, amuiuu
noav3o0eamens u m.o.

B nanrOM npumepe KpUTEepHUH MOUCKA JTOJDKHBI OBITh PACKPHITHI MTOJIHOCTEIO. IHaue HEeNb3s MPOBEPUTH
BBITIOTHSIETCS JTH TPeOOBAaHNE B CHCTEME.

3. UYeTkocTh (KpaTKOCTh) — TpeOOBAHUE HE JOJDKHO COAEPIKATh JIMIIHEH nHpopManuu. OHO JOIKHO
OBITH U3JI0KEHO YETKO M MPOCTO.

IIpumep naoxoeo mpebosanus: R1 Ilonvzosamens unoz0a modicem 6600Uums Koo a3ponopma, KOmopblii
oonicen onpedensimvcs cucmemoul. Ho maxoice uno2oa koo asponopma O0axiCeH 3aMeHAMbCs HA38AHUEM
Oaudcariue2o 20pooa, makum oopazoM noabL308amenio He mpedyemcs 3Hamv KOO a’3ponopma, Ho CUcmema
NO-NpedxicHeMy OOIHCHA 3HAMb KOO a3pONnopma.

D10 TpeboBaHME MOXKET OBITh U3MEHEHO CieIyroIIuM o0pazoM: RI Cucmema dondicha onpedensmo
adsponopm, Kaxk no Kooy asponopmad, mak u no Ha36aHuIo 20pooa.

4. TouHOCTH — TpeOOBAHUE HOKHO CONEPKATh B CeOE HCTHHHBIC (DAKTHI.

5. TousTHOCTH — TpeGOBaHHME HE JODKHO CONEPXKATh TPAMMATHYECKHX OIIMOOK, JOJDKHO OBITh
U3JI0KEHO MOCIIEI0BATEIBHO.

6. OcyuecTBUMOCTE — TpeOOBaHUE JIOJHKHO OBITh BBINOJHMMO B paMKax CyHIECTBYIOIIUX
OrpaHWYeHHH (BpeMsi, IeHBIH, CYILECTBYIOIINE PECYPCHI)

7. HeszaBuCHMOCTH — /ISl TIOHUMaHUSI TPEOOBAHUE HE HYXKHO 3HATH JAPYTHX TPEOOBAHHIA.

IIpumep naoxozo mpedosanus: RI1 Cnucox 0ocmynHuIx peticog 00aliCceH co0epicamy UHGOPMAayUsl O

HoMepe noaema, 8pemeHu nocadku u npusemaenus. R2 Onu 001dcHbL 6b1mMmb OMCOPMUPOBAHDBI NO YeHe.

8. AToMapHOCTB — TpeGOBaHHUE JIOIDKHO COJEPIKATh OJIHY CBSA3aHHYIO CYLIHOCT.
Ipumep nroxozo mpedoganus: R1 B cucmeme dondcna Ovims npedycmompena 603MOHCHOCHb

3a6ponuposams noiem, Kynumo Ounem, 3ape3epeuposams HOMep 8 omelie, apeHo08ams MauluH)y.

9. Heo0OX0QMMOCTh — 3aMHTEPECOBAHHBIE JIMIA JIOJDKHBI HYKJIAThCA B JaHHOM TpeGoBanuu. 10.
AOCTpakTHOCTE — B TpeOOBaHMM HE JOJDKHO COAEpKaThCsi MHMOpMALMKM O TOM, Kak OHO Oyzaer
pean30BaHo.

Takxe CyImecTBYIOT ONpeAeTIeHHbIE XapaKTePUCTHKH, KOTOPBIMHU JIOJDKEH 001agaTh Habop

TpeOOBaHMIA:

v IIOCTOSIHCTBO — He JJOJKHO ObITh KOH(IIMKTOB MKy TPEOOBAHUAMHU.
v Hen3OBITOYHOCTH — KX 10€ TPEOOBaHKE JOJKHO OBITh OIMCAHO OJIMH Pa3 ¥ He JOJKHO COIEpKATh
B ce0e Ipyrux TpeOoBaHMH.
HOJIHOTA — TPeOOBaHKE JIOJDKHO OBITH ONPEIEIICHO /ISl BCEX BO3MOXKHBIX CHTYAIIHH.
Cy1iecTByIOT IOTIOTHATENBHbBIE KPUTEPHH, HO OHU COZIEpKaT B cebe OMMCcaHHbIe BBIIIE, HATPUMED:

V' MoAU(HMUMPYEMOCTb — €CJIM TPeOOBaHKUE ATOMAPHO M TOJIHOE, OHO MOAMBUIIUPYEMO.
v’ TpaccupoBKa (IpOCIEKHBAEMOCTH) — €CJIM TpeOOBAHUE aTOMApHO M HMMEET YHHKAJIbHBII
UACHTU(UKATOP, OHO MPOCIEKUBAEMO.
Cocmae cneyugpuxayuu mpebosanuii

1. Unentudukanys CTOPOH pa3pabOTKH.



31ech MPUBOIUTCS HHPOPMAITHS O TOM, KTO SIBIISIETCS 3aKa3YMKOM CUCTEMbI U Ha OCHOBAHUH YET0
OyzeT BeCcTUCh pa3paboTKa, CIUCOK YIIOTHOMOYCHHBIX JIUIT M MX (DYHKIIMOHATLHBIX 00s3aHHOCTEH; a
Takke MHPOpMAIUs 0 pa3padOTUYMKE CHCTEMBI, KAKHE JIFOU U X (QYHKIIMOHAILHBIC 00S3aHHOCTH
paboTarT Hal TPeOOBAHUSIMH, TPAHUIIHI IIOTHOMOYHI pa3padoTdnKa.

HE npuBonsiTcs pekBU3UTHI, aipeca IOpJHL U T.4. MOXKeT IPUBOAUTHCS KOHTAKTHAs HH(OpMaIys
NEPEYHCIIEHHBIX JIIOJICH ¢ 000MX CTOPOH.

Hanpuwmep:

NBanoB Anpnpeit [letpoBuy, Beaymuii Au3aifHep rpynnsl aBTOMaTH3aIUHM TPOU3BOACTBEHHOTO
nporecca 3aKa3unka, OTBETCTBEHHOCTh: IN3aiiH 9KPaHHOI0 MHTEp(eiica NporpaMmsbl, KOHT. Tell.
89164726593.

ITonsaTHO, yTO HHPOPMAITHI MOXKET OBITH PACIIOIOKEHA B TAOIMYHOM BHAE. YacTo
YOopsAa0o4uBacTCA 1O BAXKHOCTU U BIIMAHUIO HA IIPOCKT TOI'0 UJIM MHOTO II€PCOHAXKa.

2. TpeboBaHHs 3aKa34HKa
- 1 noxmpaznen
- 2 mosipaszen
- 3 monpasmen. ..
U T.0.
3. TpeOoBanus pa3paboTYHKa
- 1 mompasznen
- 2 monpaszaen
-3 nogxpaznedn...
U T.1.

Tpe6OBaHI/IH YIOpAAO0YUBAIOTCA 10 BAXXHOCTHU, CPE€AU HUX HYKHO BBIACIUTDH KIIFOYEBLIC Tpe6OBaHI/I$I
(B KaXI0M TIOfIpa3iene).

TpeboBaHHs MOKHO YCIIOBHO pa3/IeUTh Ha (GYHKIIMOHAIBHBIE, CTPYKTYpHBIE 1 TpeOOBaHHS K
JIU3aiHy.

ITo BaxxHOCTH TpeOOBaHUs pa3aeisioT Ha O0s3aTeNbHbIC (0€3YCIIOBHBIC), JKeJIaTEIbHbIC
(oOcyxnaembie) u ycinoBHbIe. 3. [punoxenus

O0beMHas WILTIOCTpUpPYIOIias HHGOPMAIIUA K TpeOOBAHUSAM BBIHOCHTCS B IPUIOKECHHS K CITUCKY
tpeboBanwuii. [Ipunoxenus Gopmupyrotcs ¢ y4€ToM 00IIEH JIOTHKH U3TI0XKEHYs TPeOOBaHMIA, T.€.
nHpOpMAIHs, OTHOCSIIASACS K OJTHOMY UCTOYHUKY, JIOTHYECKH ITPUBSI3aHHAS K OZHOM O0BEKTY HIIH
OJTHOPOJIHAS TIO CBOCH CyTH OOBEIUHACTCS B OJTHOM MPHIIOKECHUH.

[TpunoxeHns IMEHYIOTCS 3arJIaBHBIMU OyKBaMu pycckoro andasuta A, b, B, ... n.t.a.
Wudopmarust BHyTpH HUX HyMepyeTcs apadckumu mudpamu «1», «2», «3», ... ¥ T.JI.

OOBIYHO €CITU €CTh MPOCSKTHI HHTep(etica, IIBETOBBIC CXEMBI U T.II., TO OHU 3aHOCSATCS B
IIpunoxxenne A, Kpome HOMEpa PUCYHKa, CXEMBI U T.JI. , BO3JIE KaXI0TO M3 HUX JIEIaeTCs KpaTKas



MOSACHSIOINAs HAJIUCh, HanpuMep: «Cxema pacIoyioKeHHs YIIPaBJIOIUX 3JIEMEHTOB B OCHOBHOM
pabodeM OKHE POTrpaMMBbI», JOTOIHUTEIFHO MOKET U3 CIIMCKA TPeOOBaHUH qyOInpoBaThCs ero
MCTOYHUK/(DYHKIMOHANBHAS POJb, HAPUMEP: «BEeAYIIHI An3aiiHep pabouell rpymiiel 3aKa3unKay).

Ecnu B TekcTe TpeOOBaHMIA €CTh CCHUTKU Ha JIIOOBIC CTAHIAPThI, MHCTPYKIIUH U T.1I., TO B TEKCTE
BO3JI¢ KaXKJIOT0 U3 HUX Jaercs cchuika Buna [B1], [B8], [I'13], a mompoOHas nHbopMaIus 0 HICTOYHUKE
MIPUBOAUTCA B IPUIIOKEHUH (OTHOM WIJIM HECKOJIBKHX) C YKa3aHHEM BCEX BBIXOAHBIX JaHHBIX 3TOTO
HCTOYHUKA:

ABTOpBI, Ha3BaHKE (TIOJTHOCTHIO, €CITH €CTh M YTOYHSAIOIIEe Ha3BaHHUE, TOXKE MPUBOTUTCS),
KaTeropusi JOKyMEHTa, KEM U KOTJia U3J1aHO, CPOKU U 00J1acTh JielcTBus U T.1. [loxoxe Ha oopmieHue
CITHCKA JINTEPATypHI, HO B OTIMYNE OT HETO HUKAKMX COKPAIICHUH U T.J. 3/IECh HE AENACTCS, yKa3bIBACTCS
JIOTIOJTHUTENIbHASL WH(pOpMAIHs 00 aKTyalIbHOCTH.

OOBIYHO, €CITH TaKOTO pojia HHPOPMAIIMH MHOTO, OHa 00BEIUHAETCS 110 HECKOIBKIUM
npuwioxenusaM. Hanpumep, crannaptsl B «lIpunoxxenne by, unctpykunu B «IIpunoxenue B» u 1.1.

3aganue
s 3agaHHON ITpernojaBaTesieM TEMbl IPOU3BECTH:

1) cOop (nopozoewtii yposens)
2) cucTeMaTu3aIuio (CpeOHUIl ypoeeHs)
3) anaiu3 W 00O0OIICHUE (8bICOKUIL YPOBEHD)

TpeOoBaHMIl 3aKa34yrKa U pa3padoTUHKa.

KonTpoJsbHbIe BOPOCHI
1. Yro Takoe TpeboBaHms?
2. Jlist 4ero HyXHO coOupaTh TpeGoBan¥s?
3. Ha kakux sramax xusaenHoro mukia [10 nenecoobpasHo nmpou3Boauth c6op TpeboBaHmit?
4. B 4eM 3aKIIFOYAI0TCS M YTO MOTYT COJepKaTh TpeOOBaHHMS 3aKa3dnKa?
5. EcTb 11t pasinuu Mex 1y 3aKa3uiMKOM CHCTEMBI 1 €€ MoJIb30BaTeeM?

JlaGopaTopHas padora Ne2

Pa3paboTka TeXHUYECKOTO 3aJaHKs Ha aBTOMATH3UPOBAHHYIO CHCTEMY
coriacHo 'OCT 34.602-2020. Yacts 1

L]env: HAyuUTHCS pa3padaThiBaTh TEXHUYECKOE 3aJJaHUE JITISl TIPOTPAMMHBIX MPOJYKTOB COTJIACHO
JIEUCTBYIOIUM CTaHAapTaM.

Hngpopmayusn

I'OCT 34.602-2020 siBnsieTcss OCHOBHBIM pa0OYMM CTaHIAPTOM IS CO3JaHUSI TEXHUYECKOTO
3aganus (T3) Ha pa3paboTKy aBTOMaTU3HpoBaHHBIX cucTeM (AC) Ha cerogHsAHUN AeHb. T3 Ha
AC sBisieTcs OCHOBHBIM JIOKYMEHTOM, OIPEAEISIONUM TpeOOBaHUS U MOPSAIOK CO3/aHus
(pa3BUTHS WMIM MOJEpPHM3AlMM - Jajee CO3JaHMs) aBTOMAaTU3MPOBAHHOM CHCTEMBI, B
COOTBETCTBUU C KOTOPBIM MPOBOAUTCS pa3zpaboTka AC u ee mpueMKa pu BBOJE B ICHCTBHE.



T3 wna AC pa3pabaTeiBalOT Ha CHCTEMY B L€JOM, IpEeJAHAa3HAYeHHYI0 [UIs paboThI
CaMOCTOSITENIHO WJIM B COCTAaBE JPYTrOf CUCTEMBI.
Jlormueckn T3 MOXHO pa30UTh Ha HECKOJBKO 4YacTeil: OOy, CHENHaJbHYI0 U
OpraHu3aloHHy0. B Hacrosmell nabopatopHoii pabore Mbl OyneM y4duTbcs NUcCaTh OOLIYHO
qactp T3.
K o01elt yacTi OTHOCATCSA CIIEAYIOLIME PA3/Iebl:

> «O0Owmue cBegeHus)

» «Ha3HnaueHue u nenu co3gaHusi CUCTEMBD»

» «XapaKTepuCTHKH 00bEKTa aBTOMATHU3AIIUI

PaccmoTpum ux conepxkanue noapodHee. B paznene «O0mue cBeqeHHUS» YKa3bIBAIOT:

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

2) mmdp Tembl wiu mwudp (HoMep) 10roBOpa;

3) HauMEHOBaHHE NpeanpusATUi (0ObeaUHEHUN) pa3paboTyMKa M 3aKa3uuKa (TMOJb30BATEIs)
CHUCTEMBI M X PEKBU3UTHI;

4) mepeueHb JOKYMEHTOB, Ha OCHOBAaHMM KOTOPBIX CO3[AeTCsl CHUCTEMa, KeM U Korja
YTBEP>KJICHBI 3TH JIOKYMEHTHI;

5) Tu1aHOBBIE CPOKH Hayalla U OKOHYAHUS paOOTHI IO CO3JJaHUIO CUCTEMBI;

6) cBeneHust 00 UCTOYHMKAX U TOpsiiKe (PMHAHCHPOBaHUS padoT;

7) nopsiAok ohOpMIICHUS U MPEABABICHUS 3aKa3YUKY PE3yIbTaTOB pabOT MO CO3JAHUIO CHCTEMBbI
(ee yvacreil), IO M3rOTOBJICHUIO U HaJaJKe OTIENbHBIX CPEICTB (TEXHUUYECKUX, IPOrPAMMHBIX,
MH(OPMALIMOHHBIX) M MPOrPAMMHO-TEXHUYECKHX (IMPOrPaMMHO- METOJUYECKUX) KOMIUIEKCOB
CHUCTEMBI.

Pasznen «Ha3znavyenue u nenu co3ganust (pa3BUTHS) CUCTEMBD) COCTOUT U3 MOAPA3/IEIOB:

1) Ha3HAYEHHE CUCTEMBI;

2) uenu co3JaHus CUCTEMBI.

B mnogpaznene «Ha3HadueHMe CHCTEMBI» YKa3bIBAalOT BHJ aBTOMATH3UPYEMOH JESITEIBHOCTU
(ynpaBneHue, MPOEKTUPOBAHKUE U T. 1.) M MepeueHb 00BEKTOB aBTOMaTH3aluu (0OBEKTOB), Ha
KOTOPBIX MPEITIOIAraeTCs €€ UCI0JIb30BaTh.

Hns ACY [ONONHUTENBHO YKa3bIBAIOT TMEPEeYeHb aBTOMATH3UPYEMBIX OPraHoB (IIYHKTOB)
yIpaBiIeHUS U YIPaBIsSEMbIX 00BEKTOB.

B moapaznene «llenu co3gaHusi cucTeMbl» MPUBOISAT HAMMEHOBAaHUS U TpeOyeMble 3HaueHUS
TEXHUUYECKUX, TEXHOJIOIMYECKUX, TPOU3BOJCTBEHHO-I)KOHOMUYECKUX WM APYTUX IOKa3aTenen
00BeKTa aBTOMATHU3allMH, KOTOpPbIE JOJKHBI OBITH JOCTHUTHYTHI B pe3ynbTate co3fganus AC, u
YKa3bIBAIOT KPUTEPUHN OLIEHKH JIOCTHKEHUS LeJIel CO3aHUsI CUCTEMBI.

B pazgene «XapakTepucTUKH 00bEKTa aBTOMATH3AIMI TIPUBOIAT:

1) kpaTkue cBeieHHsI 00 OObEKTE aBTOMATH3allMU WM CCBUIKM Ha JOKYMEHTBI, COJIEprKallue
Takyro HHGOpPMAIIHIO;

2) cBegeHuss 00 YCIOBUSAX OKCIUIyaTalldd OOBEKTa AaBTOMAaTH3allMsi U XapaKTEPUCTUKAX
OKPYXKaroIlEe Cpebl.

IIpumeuanue: [{ns CAIIP B pa3nene 1ONOIHUTEIBHO IPUBOAAT OCHOBHBIE TApAMETPhI U XapaKTEPUCTUKU
00BEKTOB MPOEKTUPOBAHNSI.

3aganne

pa3paboTaTh MEPBYIO YACTh TEXHUUECKOTO 33/IaHUS HA CO3/[aHNEe aBTOMATH3UPOBAHHOMN CHCTEMBI. B
Ka4eCcTBE CUCTEMbI OepETcs Ta, U KOTOPO# ObUTH COOpaHbl TpeOOBaHMS B MPEABITYIICH JTaO0paTOPHOI
padorte.

KOHTpOJ’leLIe BOITPOCHI
1. Ha ocHOBaHMU KaKuX AOKYMCHTOB MOKCT CO34aBaTbCs aBTOMATU3UPOBaHHAA cuctemMa?

2. Uto Takoe 00BEKT aBTOMATH3ALINN?



3. Kak pacmugpoBbeiBactcs ab0pesuarypa «CAIIP»?
4. Kak pacmmdposiBaetcs ab0opeBuatypa «ACY»?

5. Moxert nu pazzgen «Omnucanue 00beKTa aBTOMATH3AIID BKIIOYATh CXEMbI, PUCYHKH, TpaduKu?

JlabGoparopHasi padora Ne3

Pa3paboTka TEXHHYECKOTo 3aJaHis Ha aBTOMATH3UPOBAHHYIO CHCTEMY
coriacHo 'OCT 34.602-2020. Yacts 2

L]env: HAayInTHCS pa3pabaThiBaTh TEXHUYECKOE 3aJaHKE JIsl IPOTPAMMHBIX IMPOTYKTOB COTIIACHO
JIEHCTBYIOIIMM CTaHapTaM.

Hngpopmayus

I'OCT 34.602-2020 sBiseTcsi OCHOBHBIM pabOYMM CTaHIAPTOM JUISI  CO3JIaHHS
TexHuueckoro 3aganua (T3) Ha pa3paborky aBToMaruzupoBaHHbIX cucteM (AC) Ha
ceroausiiiHui 1eHb. T3 Ha AC sBisieTCs OCHOBHBIM JOKYMEHTOM, OIMpPEIESIONINM TpeOOBaHUS
U MOPSIOK CO3/1aHus (pa3BUTHUSI WIM MOJEPHHU3ALUU - Jajiee CO3JaHMs) aBTOMATU3MPOBAHHOU
CUCTEMBI, B COOTBETCTBHH C KOTOPBHIM MPOBOAUTCS pazpadboTka AC u ee mpuemka mpH BBOJE B
JIICUCTBUE.

T3 nma AC pa3pabaThiBalOT Ha CHCTEMY B LI€JIOM, MpPEAHA3HAYCHHYIO IS paboThI
CaMOCTOSITEJIbHO WJIM B COCTaBE APYTOil CUCTEMBI.

Jlormueckn T3 MOXHO pa3OUTh Ha HECKOJIBKO 4YacTeil: oOIllyro, CHeHUalbHyI0 U
OopraHM3alMoHHyl0. B Hacrosmeil mnaGoparopHoil pabore Mbl OyIeM Y4MTbCS MHUCATh
CrHeruanbHyo yacts 13.

K crmennanpHON YacTH OTHOCHUTCS OJMH OoJbinoi pa3zel, kotopomy B 'OCT 34.602-2020
COOTBETCTBYET M. 2.6 moja Ha3BaHueMm «TpeboBaHusi K cucreme». B upeane, B copepkumoe
ATOTO paszena JOJKHBI MepeXoauTh TpeboBaHus u3 crenudukanuu TpedoBanuii (JlaboparopHas
pabora Nel). OH ciyXMT IJIs OKOHYATENbHOTO UX YHOPSAOYMBAHUS U CTPYKTYPHUPOBAHMSL.
PaccMmoTpuM cozeprkaHue 3Toro pasjesna nogapooHee.

Paznen "TpeGoBanus k cucteMe" COCTOUT U3 CIEAYIOIMIMX MMOIPA3/ICIIOB:

1) TpeboBaHMS K CUCTEME B LIETIOM;
2) TpeboBaHus K QyHKIMAM (3a/1a49aM), BBITIOIHSIEMBIM CUCTEMOI;
3) TpeboBaHMs K BH1aM 00€CIICUEHUSI.

CoctraB TpeboBaHUM K CHCTeME, BKIIOYAaeMbIX B JaHHbIA pasnen T3 Ha AC,
YCTaHABIMBAIOT B 3aBUCHUMOCTH OT BHJA, HAa3HAUYCHHS, CHEIU(UUECKUX OCOOEHHOCTEH U
YCIIOBHI (PYHKITMOHHPOBAHUS KOHKPETHOM CHCTEMBI. B Kak10M 1o ipa3gesie MPUBOIST CCHUIKH
Ha JeHCTByIOIIME HOpMaTHBHbIe TexHuueckue gokymentsl (HTJ), omnpenensromiue
TpeOOBaHMS K CHCTEMaM COOTBETCTBYIOIIETO BUA.

[2.6.1.] B monpasnene "Tpebosanusn k cucmeme ¢ yeaom'" yka3wpiBaioT:

- TpeOoBaHUs K CTPYKType U QYHKIIMOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHUS K YMCICHHOCTH U KBAIH(UKAIIMK MTEPCOHANA CUCTEMBI U PEXKHUMY €Tr0o paboThI;
- IOKa3aTeau Ha3HAYeHUs;

- TpeOOBaHUS K Ha/IEKHOCTH;

- TpeOoBaHUs 0€30M1aCHOCTH;

- TpeOOBaHUS K D)PTOHOMUKE M TEXHHYECKOH ICTETUKE;

- TpeOOBaHUS K TPAHCIIOPTAOETBHOCTHU 111 MOABHKHBIX AC;

- TpeOOBaHMS K SKCILTyaTalliu, TEXHUYECKOMY OO0CITYKUBAHHUIO, PEMOHTY U XpaHEHHUIO
KOMITOHEHTOB CHCTEMBI;



- TpeboBaHMs K 3alIUTe HH(YOPMAIIUU OT HECAHKIIMOHHUPOBAHHOIO TOCTYIIA;

- TpeOOBaHUS IO COXPAHHOCTU UH(GOPMAIINH PU aBAPUSX;

- TpeOOBaHUS K 3aIUTE OT BIMSHUS BHEIIHUX BO3/ICHCTBHIA,

- TpeOOBaHMS K MaTEHTHON YHCTOTE;

- TpeOOBaHUS MO CTAHIAPTU3ANNH U YHUDUKAIIH;

- IOTIOJIHUTETIbHBIC TPEOOBAHUSI.

[2.6.1.1.] B TpeboBaHusiX K CTPYKTYpe 1 QYHKIUMOHUPOBAHUIO CUCTEMBI IPUBOJSAT:

1) nepedyeHb NOACUCTEM, UX HA3HAYEHUE U OCHOBHBIE XapaKTEPUCTUKHU, TPEOOBAaHUS K UUCITY
YpOBHEM HepapXUU U CTENEHU LIEHTPAIU3ALUN CUCTEMBI;

2) TpeboBaHMs K crioco0aM M CpeICcTBaM CBSI3H I HH()OPMAIIMOHHOTO OOMEHa MEXIY
KOMITOHEHTaMHU CHUCTEMBI;

3) TpeboBaHMS K XapaKTepUCTUKaM B3aMOCBSI3€H CO3/1aBaeMON CUCTEMbI CO CMEKHBIMU
CHUCTeMaMH, TPeOOBAHMS K €€ COBMECTHMOCTH, B TOM YHCJIE YKa3aHHA O crioco0ax oOMeHa
uH(popMaIei (aBTOMaTHIECKH, IIEPECHUIKON IOKYMEHTOB, TI0 TeJeOHY U T.I1.);

4) TpeboBaHus K pexumMaM GYHKIHOHUPOBAHUS CUCTEMBI;

5) TpeGoBaHMs IO AUATHOCTUPOBAHUIO CUCTEMBI;

6) MepCHEeKTUBBI PA3BUTHSI, MOJICPHU3ALUN CUCTEMBI.

[2.6.1.2.] B TpeGoBaHMsAX K YUCJICHHOCTH 1 KBaJTU(pUKanuu nepconana AC npuBoasr:

- TpeOOBaHUS K YUCICHHOCTH MepcoHasa (rosb3opareneii) AC;

- TpeboBaHMs K KBATU(PUKALMK IEPCOHANA, MTOPSIIKY €ro MOArOTOBKH M KOHTPOJISI 3HAHUN U
HAaBBIKOB;

- TpeOyeMbIil pexum padboTsl nepconana AC.

[2.6.1.3.] B TpeGoBanusAX K moka3areJaM Ha3HauYeHuss AC IpUBOJAT 3HAYEHHUS apaMeTPOB,
XapaKTePU3YIOIIHUE CTETIEHb COOTBETCTBUS CUCTEMBI €€ Ha3HAYEHUIO.

Jst ACY yka3bIBaroT:

- CTETIeHb MPUCTIOCOOIIEMOCTH CUCTEMBI K H3MEHEHUIO MPOIIECCOB U METOAOB YIpaBiIeHUs, K
OTKJIOHEHUSIM TTapaMeTPOB 00BEKTA YIPABICHUS;

- IOMyCTUMBIE TIPEeIeNbl MOJEPHHU3AIUN U PA3BUTUSI CHCTEMBI;

- BEPOSITHOCTHO-BPEMEHHBIE XapaKTEPUCTUKH, IIPU KOTOPHIX COXPAHSIETCS 11€JIEBOC Ha3HAUCHUE
CHUCTEMBI.

[2.6.1.4.] B TpeGoBaHMs K HAAEKHOCTH BKJIIOYAOT:

1) cocTaB ¥ KOJTMYECTBEHHBIC 3HAUCHUSI TIOKa3aTeIeH HaICKHOCTH JIJIs CACTEMBI B IIEJIOM UJIH €€
MOJCUCTEM;

2) nepedyeHb aBapUIHBIX CUTYAIIHH, 10 KOTOPHIM JOKHBI OBITH PETIAMEHTUPOBAHBI
TpeOOBaHMS K HAJIG)KHOCTH, M 3HAYEHUS] COOTBETCTBYIOIIHNX IMOKA3aTENICH;

3) TpeOoBaHMS K HAJIEKHOCTH TEXHUYECKHUX CPEJCTB M MPOTPAMMHOTO 00CCIICUCHUS;

4) TpeboBaHUA K METOZaM OIIEHKHU U KOHTPOJIS TTOKa3aTeiel Ha/le’)KHOCTH Ha Pa3HbIX CTAIUSIX
CO3JIaHUS CHCTEMBI B COOTBETCTBHH C JICHCTBYIOIUMH HOPMATHBHO -TEXHHYCSCKUMHU
JTOKYMEHTaMHU.

[2.6.1.5.] B TpeGoBaHusi M0 6€30MACHOCTH BKJIIOUYAIOT TPeOOBaHUS MO 00ECTICYEHUTO
0e30macHOCTH MPU MOHTaXeE, HallaJKe, IKCIITyaTalii, 00CTYyKUBAaHUU U PEMOHTE TEXHUYECKUX
CPENICTB CHCTEMBI (3alUTa OT BO3JACHCTBUI DIIEKTPUUECKOTO TOKA, HIEKTPOMArHUTHBIX MOJICH,
AKYCTHYECKHUX IIYMOB U T.II.), ITO JOITYCTUMBIM YPOBHSIM OCBEIICHHOCTH, BHOPAITMOHHBIX U
[TYMOBBIX HAarpy3oK.

[2.6.1.6.] B TpeboBaHMsi MO SJProHOMHMKE U TEXHUYECKON ICTETHKEe BKIIOYAIOT MOKA3aTeNIN
AC, 3agaromue HeoOX0AUMOE KaueCTBO B3aMMOJICHCTBHS YeJIOBEKa C MAIlIMHON 1
KOM(pOPTHOCTD YCIOBHI pabOTHI IEpCcoHAaNa.



[2.6.1.7.] dna moaBmxHBIX AC (Hanmpumep, AC 11t mepeABMIKHBIX JTaOOpaTOPHiA, Y3JIOB CBS3H
U T.1.) B TPeOOBaHMS K TPAHCIOPTA0eIbHOCTH BKIIOYAIOT KOHCTPYKTHBHBIE TpeOOBaHUS,
o0ecrneunBaroIre TPaHCIOPTaOeIbHOCTh TEXHUYECKUX CPEJCTB CUCTEMBI, a TAK)XKE TPEOOBaHHS
K TPAHCIIOPTHBIM CPEJICTBAM.

[2.6.1.8.] B Tpe0oBaHNs K IKCIIyaTALMH, TEXHUYECKOMY 00CJIY’KMBAHHUIO, PEMOHTY H
XPaHeHHUI0 BKIIOYAIOT:

1) yciioBus 1 peryiaMeHT (PeXuM) SKCILTyaTalliu, KOTOPbIE TOJKHBI 00ecredynBaTh
ucnojap3oBaHue Texuuueckux cpeAcTB (TC) cucTemsbl ¢ 3alaHHBIMU TEXHUYECKU MU
MOKa3aTesIsIMH, B TOM YHUCJI€ BUbI U IEPUOTUIHOCTh 00ciyxuBaHuss TC cucTeMbl WK
JIOITYCTUMOCTD paboThl 6€3 00CITyKUBaHUS,

2) npenBapuTeabHbIe TPEOOBAHUS K TOMYCTUMBIM ILTOIIASAM ISt pa3Mmenenus nepconana u TC
CHUCTEMBI, K TapaMeTpaM ceTel YHEProCHAOKEHUS U T.I1.;

3) TpeboBaHMS O KOJUYECTBY, KBATH(UKAIIMKA 00CITY)KHBAIOIIET0 IMEPCOHAIA U PEKIMAM €T0
paboThl;

4) TpeOoBaHUs K COCTaBY, Pa3MEIICHHIO U YCIOBUSM XPaHEHUSI KOMIUIEKTA 3aMacHbIX U3AeNUN U
pudOpOB;

5) TpeGoBaHUs K perIaMeHTy 0OCITyKHUBAHUS.

[2.6.1.9.] B TpeGoBanus K 3amuTe HHPOPMALUH OT HECAHKIMOHMPOBAHHOIO J0CTYIIA
BKJIIOUAIOT TpeboBaHus, yctaHoBlenubie B HT /I, neiicTBytomeii B orpaciu (B€I1OMCTBE)
3aKa3yuKa.

[2.6.1.10.] B TpeGoBaHMAX MO0 COXPAHHOCTH HH(OPMALMHU IPUBOJAT IEPEUEHb COOBITUA:
aBapHii, OTKA30B TEXHUYECKHUX CPEICTB (B TOM YHCIE - MOTEPS MUTAHMS) U T.I1., IPU KOTOPBIX
JOJDKHA OBITH 0OecreueHa COXPaHHOCTh HH(GOPMAIINH B CUCTEME.

[2.6.1.11.] B Tpe6oBaHMsAX K cpeACcTBaM 3alllUThHI OT BHEIIHUX BO3AeCTBUI TTPUBOIIT:

1) TpeGoBaHMs K pagHoIEeKTPOHHOM 3ammTe cpeactB AC;

2) TpeGoBaHMs 110 CTOMKOCTH, YCTOWYMBOCTH U MPOYHOCTH K BHEITHUM BO3JIEHCTBUAM (cpese
PUMEHEHU).

[2.6.1.12.] B TpeG0BaHMAX 110 NATEHTHOM YMCTOTE YKA3bIBAIOT IIEPEUEHD CTPAH, B OTHOILIEHUN
KOTOPBIX JIOJI’KHA OBITH 0O€cTieueHa MaTeHTHast YUCTOTa CUCTEMBI U €€ YacTeH.

[2.6.1.13.] B Tpe6oBaHus K CTAHAAPTU3AIMU M YHU(PUKALMH BKIIIOYAIOT:

MOKa3aTeNy, yCTaHaBIMBAIOIINe TpeOyeMyIo CTEIeHb UCIIOJIb30BAHUS CTaHAAPTHBIX,
YHU(GULIMPOBAHHBIX METO/I0B peanu3aluuu GyHKIMH (3a/1a4) CUCTEMBI, TOCTaBISIEMBIX
IPOrPaMMHBIX CPECTB, TUIIOBBIX MATEMAaTHYECKUX METOJIOB U MOJIeJIeH, TUIIOBBIX MPOEKTHBIX
pemeHui, yHU(UIIMPOBAHHBIX (OPM YIIPABIEHYECKUX JOKYMEHTOB, YCTaHOBICHHBIX [1P
50.1.019-2000, o0Omiecor3HBIX Ki1accu(PUKATOPOB TEXHUKO-IKOHOMHYECKOW HHDOPMALIUU U
KJIAaCCU(UKATOPOB APYTUX KATETOPHii B COOTBETCTBUU C 00JIACTHIO X IPUMEHEHUS, TPeOOBaHUS
K ACIOJIb30BaHUIO TUTIOBBIX aBTOMATH3UPOBAHHBIX PA0OYUX MECT, KOMIIOHEHTOB U
KOMILJIEKCOB.

[2.6.1.14.] B nonoJiHuTe/IbHBbIE TPEOOBAHMS BKIIOYAIOT:

1) TpeboBaHMS K OCHAILIEHUIO CUCTEMBI YCTPOHCTBAMH JIJIsl 0Oy4eHHUsI epcoHaia
(TpeHaXkepamu, APYTUMHU YCTPOMCTBAMM aHAJIOTUYHOT'O HA3HAUYEHHU ) U IOKYMEH Talueil Ha HUX;
2) TpeGoBaHMsI K CEpBUCHOM armaparype, CTeHJ1aM JJisl IPOBEPKHU 3JIEMEHTOB CUCTEMBI;

3) TpeOoBaHUS K CUCTEME, CBA3AHHBIE C OCOOBIMH YCIOBHUSAMU IKCILTyaTaIUH;

4) cnenmanbHble TPEOOBAHUS IO YCMOTPEHHUIO pa3paboTUMKa WM 3aKa3YUKa CUCTEMBI.

[2.6.2.] B nonpa3znene "Tpebosanus k pynkyuam (3adauam)"”, BHINOIHIEMBIM CUCTEMOMH,
NPUBOJT:

1) mo kaxx0¥ mocucTeMe nepedeHb (QyHKIUH, 3a1a4 WM UX KOMIUIEKCOB (B TOM YHUCIIE



o0ecreunBaronX B3auMOICHCTBIE YaCTe CUCTEMBI), MOJIeKAIUX aBTOMATH3AUH; [TPU
CO3JJaHUU CHUCTEMBI B JIBE MJIK 00Jiee ouepeu - nepeyeHb (PyHKIIMOHAIbHBIX MOJACUCTEM,
OTIENbHBIX (PYHKIUI WK 33724, BBOAUMBIX B IeHiCTBUE B 1-i M MOCIENYIOMINX OYepe/siX;

2) BpeMEHHOM perjlaMeHT pean3alii Kaxaoi GyHkuum, 3a1aun (Wi KOMIUIEKca 3a1ay);

3) TpeOoBaHMsI K KAUECTBY peanu3aiiy Kax a0 QyHKIUY (331249 WK KOMILIEKca 3a1a4), K
¢dbopme npeacTaBieHus BEIXOIHON HH(OpPMALINU, XapaKTEPUCTUKNA HEOOXOMMON TOYHOCTH U
BpPEMEHU BBHINIOJIHEHHUS, TPEOOBAHMS OJTHOBPEMEHHOCTH BBIIIOJIHEHUS TPYIIbI (QYHKIIHIHA,
JIOCTOBEPHOCTH BbIJ1auyl PE3YyJbTaTOB;

4) nepeyeHb U KPUTEPUH OTKA30B AJIs KaxaA0H GYHKLIKU, IO KOTOPO 3aat0Tcsi TpeOOBaHUS 110
HAJIC)KHOCTH.

[2.6.3.] B noapaznene "Tpedosanusn k euoam obecneuenusn'’ B 3aBUCUMOCTHU OT BUJA CUCTEMBI
NPUBOAAT TpeOOBaHUS K MaTEMaTUYECKOMY, HHPOPMALIMOHHOMY, TUHT'BUCTUUECKOMY,
IpOrpaMMHOMY, TEXHUYECKOMY, METPOJIOTMYECKOMY, OPraHU3allMOHHOMY, METOANYECKOMY U
JIPYTUM BHJAM O00€CTICUeHUsI CUCTEMBI.

[2.6.3.1.] lnsg maTeMaTH4ecKOro odecrevyeHus1 CUCTEMBI IPUBOJIAT TPeOOBAHUS K COCTaBY,
o0yacT MpuUMeHEHus (OTrpaHUYCeHHsI) U CII0c00aM UCTIOIB30BAHMS B CHCTEME MaTeMaTHYECKUX
METO/IOB U MOJIEJICH, TUIIOBBIX aJTOPUTMOB M aJITOPUTMOB, TIOAJIEKAIIUX pa3paboTKe.
[2.6.3.2.] [lna nndopMamiHOHHOTO 00ecTiedeHusi CUCTEMbI IPUBOJIAT TPEOOBAHMUS:

1) k cocTaBy, CTPYKTYype U ciocobam OpraHu3aliy JaHHBIX B CUCTEME;

2) k uHOPMALIMOHHOMY OOMEHY MEKy KOMIIOHEHTAMH CHCTEMBI,

3) K uH)OPMALIMOHHOW COBMECTUMOCTH CO CMEXHBIMU CHCTEMaMU;

4) 10 UCIOJIB30BAHUIO 00ILIECOIO3HBIX U 3aPETUCTPUPOBAHHBIX PECIYOIMKAHCKUX, OTPACIEBbIX
KJ1accu(puKaTopoB, yHUPUIIMPOBAHHBIX JOKYMEHTOB U KJIacCU(PHUKATOPOB, ACHCTBYIOIINX Ha
JAHHOM TIPEIPUATUH;

5) o NPUMEHEHUIO CUCTEM YIIPaBJIeHUs 6a3aMH JTaHHBIX;

6) K CTpyKType mnpoiiecca cobopa, 00paboTKH, epeJaun JaHHBIX B CUCTEME U MPEICTABICHUIO
JIAHHBIX;

7) K 3alUTe JaHHBIX OT pa3pylIEeHUH Npu aBapuax U cOOsIX B AEKTPONUTAHUU CHCTEMBI;

8) K KOHTPOJIIO, XpaHEHUIO, OOHOBJICHUIO M BOCCTAHOBIICHHUIO JTAHHBIX;

9) k nponeaype NpuaHus OPUINIECKON CHIIBI JOKYMEHTaM, IPOAYLUPYEMbIM TEXHUUECKUMU
cpeactBamu AC (B cootBercTBum ¢ [OCT 6.10.4).

[2.6.3.3.] [lsis TMHIBUCTHYECKOT0 o0ecneYyeHus CUCTEMBI IPUBOIAT TPEOOBAHUS K
IIPUMEHEHUIO B CUCTEME A3BIKOB IPOrPAMMHUPOBAHHUSI BBICOKOI'O YPOBHSI, SI3bIKOB
B3aMMOJICHCTBUS MTOJIb30BATENICH U TEXHUYECKUX CPEICTB CUCTEMBI, a TAK)KE TPEOOBAHUS K
KOJUPOBAHUIO U IEKOJMPOBAHUIO JIAHHBIX, K sI3bIKaM BBOJ1a-BhIBOJIA JAHHBIX, S3bIKAM
MaHUMYJIMPOBAHUS TaHHBIMHU, CPEICTBAM ONMCAHUS IpeIMeTHON o0acTu (00beKTa
aBTOMAaTHU3allMH), K CIIOC00aM OpraHu3aluu Juanora.

[2.6.3.4.] lns nporpaMMHOI0 o0ecrie4eHUs CUCTEMbI IIPUBOJIAT MEPEUYEHb MOKYITHBIX
IPOrPaMMHBIX CPEJICTB, a TAKXKE TPEOOBAHUS:

1) K HE3aBUCUMOCTHU MIPOTPAMMHBIX CpeACTB OT ucnosb3dyeMbix CBT u onepannoHHO# cpenbl;
2) K KauecTBY NPOTrPaMMHBIX CPEJICTB, a TAKXKE K CIIocobam ero obecredeHust U KOHTPOJIS;

3) o HeoOXOJUMOCTH COTJIACOBaHUS BHOBb pa3pabaThIBa€MbIX MPOTPAMMHBIX CPEJCTB C
(GbOHIOM aITOPUTMOB U MPOTPAMM.

[2.6.3.5.] A TeXHMYeCKOro odecnevyeHusi CUCTEMBbl IPUBOJAT TPEOOBAHUS:

1) kK BUAaM TEXHUYECKHUX CPENICTB, B TOM YHCIIE K BUJaM KOMIUIEKCOB TEXHHUUECKUX CPECTB,
MPOrpaMMHO-TEXHUYECKUX KOMIIJIEKCOB U APYTMX KOMIUIEKTYIOIUX U3JEIHH, TOMyCTUMBIX K
HCIIOJIb30BAHUIO B CUCTEME;
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2) K pyHKLIMOHAIBHBIM, KOHCTPYKTUBHBIM M SKCIIITyaTallHOHHBIM XapaKTEPUCTUKAM CPEJCTB
TEXHUYECKOT0 00eCIeueHUs] CHCTEMBI.

[2.6.3.6.] B TpeOoBaHMIX K METPOJOTHYeCKOMY 00ecre4eHU 0 TIPUBOJIST:

1) npenBapuTENbHBINA EPEUCHb U3MEPUTEIbHBIX KaHAJIOB,;

2) TpeGoBaHMs K TOYHOCTH U3MEPEHUH TapaMeTpOB U (UIIM) K METP OJIOTHYECKUM
XapaKTEepUCTUKAaM U3MEPUTENIbHBIX KaHAJIOB;

3) TpeboBaHUs K METPOJIOTMYECKONH COBMECTUMOCTH TEXHUUYECKUX CPEICTB CUCTEMBI;

4) nmepeuyeHb YIPaBISIOMNX U BHIYUCIUTEIBHBIX KaHATOB CUCTEMBI, 1151 KOTOPBIX HEOOXO0IMMO
OLICHUBATh TOUHOCTHBIE XapaAKTEPUCTHKHY;

5) TpeboBaHUsI K METPOJOTUYECKOMY 00ECIIEUECHUIO TEXHUYECKUX U IPOTPaMMHBIX CPEJICTB,
BXOJISIILMX B COCTaB U3MEPUTEIbHBIX KAHAJIOB CUCTEMBI, CPEACTB BCTPOCHHOI'O KOHTPOJIS,
METPOJIOTMYECKOM MPUTOAHOCTH U3MEPUTENIbHBIX KAaHAJIOB U CPEICTB U3MEPEHHUIH,
UCIIOJIb3YEMbIX TP HAJIAJKE U UCIIBITAHUSX CUCTEMBI;

6) BUJI METPOJIOTUYECKON aTTeCTaluu (TOCy1apCTBEHHAs UM BEJOMCTBEHHAs) C yKa3aHUEM
HOpsJIKa €€ BBIIOJIHEHUS U OpraHu3alui, IPOBOJAIIMX aTTECTALUIO.

[2.6.3.7.] lnia opraHu3aliuOHHOTI0 oOecnevYeHusi IPUBOIAT TPEOOBAHUS:

1) K cTpykType U GYHKIMAM MOAPA3/IeIeHUH, yUaCTBYIOIIUX B ()YHKIIMOHUPOBAHUU CUCTEMBbI
WK 00€eceYnBalOIINX 3KCIUTyaTaluIo;

2) K opranu3anu GyHKIMOHUPOBAHUS CHCTEMBI U MOPAIKY B3auMoaencTBus nepconana AC u
nepcoHasia 00beKTa aBTOMaTU3ALIUY;

3) K 3amMTe OT OLIMOOUYHBIX JEHCTBUN ITEPCOHANIA CUCTEMBI.

[2.6.3.8.] nsa meToanueckoro odecneyenuss CAIIP npuBoasT TpeOoBaHUs K COCTaBY
HOPMAaTHUBHO-TEXHUUYECKOM TOKYMEHTAIlUU CUCTEMBI (IepeUeHb IPUMEHAEMBIX IIpU €€
(YHKIMOHUPOBAHUM CTaH/IapTOB, HOPMATUBOB, METOJIUK U T.II.).

3aganmne

Pa3paboTaTh BTOPYIO 4acTh TEXHUYECKOTO 331aHHs Ha CO3J[aHUe aBTOMAaTH3UPOBAHHOM CHCTEMBI,
ucnonb3ys TpedoBanus [OCT 34.602-2020. B xauecTBe cucteMsl 6epércs Ta, Uk KOTOPOH ObLTH
coOpaHbl TpeOOBaHUS M HaNMCaHa HepBasi yacTh 13 B IPEABLAYIIUX ABYX JIA0OPAaTOPHBIX paboTax.

KoHTpoJibHBIE BOTIPOCHI
1. Uto Takoe MMHTBUCTHYECKOE 00ECIIEUEHNE CUCTEMEI?
2. UTo Takoe METOINICCKOE 00CCIICUCHHE CHUCTEMBI?
3. Yro Takoe TEXHUYECKOE 00CCIICUCHHE CHCTEMBbI?
4. Yo Takoe OpraHU3alMOHHOE 00CCTICUCHUE CHCTEMBI?

5. Yro Ttakoe nH(HOPMAIMOHHOE 00ECIIEYUCHUE CUCTEMbI?

JlabopaTopnasi paGora Ne4

Pa3paboTka TeXHMYECKOTo 3aJaHusl Ha aBTOMATH3UPOBAHHYIO CHCTEMY
cornacuo ['OCT 34.602-2020. Yacts 3

L]env: HAyIUTHCS pa3pabaThIBaTh TEXHUUYECKOE 33JIaHUE JISl IPOTPAMMHBIX TTPOTYKTOB COTJIACHO
JIEUCTBYIOLLUM CTaHAapTaM.



Hngpopmayus

I'OCT 34.602-2020 sBiseTcss OCHOBHBIM pa0OYMM CTaHIAPTOM JUIS  CO3JIaHUS
texuudyeckoro 3amanus (T3) Ha pa3paboTky aBromarm3upoBaHHBIX cucreM (AC) Ha
ceroguamHui AeHb. T3 Ha AC SABJISIETCSI OCHOBHBIM JIOKYMEHTOM, OIPEACIISIONIIM TpeOOBaHUS
U TIOPAJIOK CO3JaHus (pa3BUTHUS WIM MOJEPHHU3ALUU - JIaJie€ CO3/IaHMs) aBTOMATHU3UPOBAHHOM
CUCTEMBbI, B COOTBETCTBHH C KOTOPBIM MPOBOAUTCS pazpadoTka AC u ee nmpuemka mpu BBOJE B
JIICUCTBUE.

T3 nma AC pa3pabaThiBalOT Ha CHCTEMY B LIEJIOM, MpEJHA3HAYCHHYIO IS paboThI
CaMOCTOATEJIBHO WM B COCTABE IPYTO CUCTEMBI.

Jlornueckn T3 MOXHO pa3OWTh HAa HECKOJBKO dYacTeil: OOIIyl, CIEHHAIBHYIO U
OopraHu3anoHHyl. B Hacrosmell maboparopHoil paboTre Mbl OyIdeM Y4YHTbCS THCATh
MOCJIETHIOI0, OPTaHU3AlMOHHYIO 4acTh T3.

K opranu3zaiimoHHON 9acTH OTHOCHTCS WH(OPMALIUS, IPEICTABICHHAS B pa3eiiax:

» CocTaB u cojiepkaHue padboT M0 CO3JaHUI0 CUCTEMBI;
» Tlopsiiok KOHTPOJISI U TPUEMKH CHCTEMBI,
» TpeOoBaHUS K COCTaBYy U COJCPXKAaHUIO PabOT MO MOATOTOBKE OOBEKTa aBTOMATH3AIMU K

BBO/Iy CICTEMBI B JICUCTBHE;

» TpeboBaHUS K TOKYyMEHTHPOBAHUIO;
» Hcrounuku pa3paboTKy.

PaccmoTpum coneprkanue 3TUX pa3ienoB moapoOHee.

Paznen “CocraB u comeprkanue padOT MO CO3IaHUIO (Pa3BUTHIO) CHCTEMBI JIOJDKEH COAEPIKATh NIepeUeHb
cTaanuii ¥ 3TanoB paboT 1mo co3ganuio cuctemsbl B cooTBeTcTBUU ¢ ['OCT 24.601, cpoku UX BBITIOTHEHHSA,
HepeUYCHb OPraHU3alUil — UCIIOTHUTENCH paboT, CCHUIKM Ha TOKYMEHTBI, MIOITBEPIKAAIOIINE COTIacue
3TUX OpPraHM3alHii Ha y4acTHe B CO3IaHUH CHCTEMBI, WU 3aIHCh, ONPEICIISIONIYI0 OTBETCTBEHHOTO
(3aKa3uuk WK pa3pabOTUYKK) 3a MPOBEIACHHUE ITUX PadoT.

B JAAaHHOM DPa3JciiC TaKXKE NIPUBOIAT:

1) nepeuenp nokymeHTOB, 10 'OCT 34.201, npexbsABIseMBIX IT0 OKOHYAHUH COOTBETCTBYIOIIHX CTATUI U
3TanoB pador;

2) BUA ¥ TIOPSAOK IIPOBEACHUS SKCIIEPTU3a TEXHUUECKONW JOKYMEHTALUH (CTaausl, 3Tam, 00beM
MpOBEpsieMOH 'MOKyMEHTAIH, OpTraHU3alHsI-IKCIIEPT);

3) mporpammy pa0oT, HaIIpaBJIEHHBIX HA obecrieueHne TpeOyeMoro ypoBHs HaJeKHOCTH
pa3pabaTsiBaeMoi cucTeMsl (IIpH HEOOXOAMMOCTH);

4) nepedeHb pabOT IO METPOJIOTHYECKOMY 00ECIICUEHHIO Ha BCEX CTAIHSIX CO3AaHUSI CUCTEMBI C
yKa3aHHEM HX CPOKOB BBITIOITHEHHS ¥ OPTaHN3aANNA-UCTIONHNTENEH (TP HEOOXOTUMOCTH).

B paznene “Tlopsmok KOHTPOIS ¥ MPHEMKH CUCTEMBI” YKa3bIBAIOT:

1) BuabI, cocTaB, 00bEM M METO/IbI UCIIBITAHUI CUCTEMBI M €€ COCTaBHBIX YacTell (BUAbI UCTIBITAHUH B
COOTBETCTBHH C JICUCTBYIOIIMMH HOPMaMH, PACIIPOCTPAHAIONIMMICS Ha pa3pabaThiBaeMyIO CUCTEMY);

2) obmue TpeOoBaHMs K IpUeMKe padoT Mo cTaausaM (MIEpevYeHb YYaCTBYIOIMX MPEINPUAITHH 1
OpTraHM3aINid, MECTO M CPOKH MIPOBEACHHUS), IOPSIIOK COTJIACOBAHUS M YTBEPKIACHUS TPUEMOYHOM
JIOKYMEHTAIIIH;

3V craryc npueModHOM KoMuccun (TOCyIapCTBEHHAS, [MEKBEIOMCTBEHHASI, BEIOMCTBEHHAS ).

B paznene “TpeboBanus K cOCTaBY U COJEPKAHUIO PAOOT MO MOATOTOBKE OOBEKTA
aBTOMATHU3AIMU K BBOAY CUCTEMBI B IeHCTBHE” HEOOXOANMO MPUBECTH MEPEUICHb OCHOBHBIX



MEPONPHUSITHIA U UX UCTIOTHUTENCH, KOTOPBIE CIIEYET BHIMIOTHHUTD MPH MOATOTOBKE 00BEKTA
aBToMaTu3anuu K BBogy AC B nelicTBUE.
B nepeyeHb 0OCHOBHBIX MEPONIPUSITHI BKIKOYAIOT:

1) mpuBeneHue MocTynaroliel B cucteMy nH(GOpMaIuu (B COOTBETCTBHHU C TPEOOBAHUSIMU K
WH(GOPMAITMOHHOMY ¥ TMHTBUCTHYECKOMY 00€CIIeUeHHI0) K BHLY, TPUTOTHOMY JIJIsl 00paboTKH C
rnomoinso 9BM;

2) u3MeHeHUs1, KOTOPhIe HEOOXOANMO OCYIIIECTBUTh B OOBEKTE aBTOMATH3AIINN;

3) cozpanue ycioBuid (yHKIMOHUPOBAHUS 0OBEKTa aBTOMATH3aLIMH, IPU KOTOPBIX TAPaHTUPYETCS
COOTBETCTBHE CO3JaBaEMOM CHCTEMbI TPpeOOBaHUIM, coaeprkamumcs B 13;

4) cozmanne HEOOXOAUMBIX sl PYHKIIMOHUPOBAHHS CHCTEMBI TIOPa3IeeHAN 1 CIyX0;
5) cpOKH M MIOPSAAOK KOMIUIEKTOBAHUS IITATOB U 00Y4EHUS ITEPCOHAA.
B paznene “TpeboBaHusI K JOKYMEHTHPOBAHUIO IPUBOJISAT:

1) cormacoBaHHBIH pa3pabOTINKOM U 3aKa3UYMKOM CHCTEMEBI IIEpEUeHb TOUIeKAIINX pa3padoTKe
KOMIUICKTOB M BHJIOB IOKyMEHTOB, COOTBeTCTBYIOIMX TpeooBanusm 'OCT 34.201 u HT/I otpacnu
3aKa34uKa; epeyeHb JOKYMEHTOB, BBITYCKAaeMbIX HA MAIIMHHBIX HOCUTEJAX; TPEOOBAHUS K
MHUKPOGUIBMUPOBAHUIO JOKYMEHTAIINY;

2) TpeOOBaHuUs MO TOKYMEHTUPOBAHUIO KOMIUICKTYIOIUX 3JIEMEHTOB MEKOTPACICBOTO MPUMEHEHUS B
cootBetTcTBuHM ¢ TpeboBanusmu ECKJI u ECI1/I;

3) mpu OTCYTCTBHM IOCYAAPCTBEHHBIX CTAHAAPTOB, ONPEACISIONINX TPEOOBaHUS K JOKYMEHTUPOBAHHUIO
AJIEMEHTOB CUCTEMBI, JIOTIOJIHUTEIHLHO BKIIIOYAIOT TPEOOBAHHUS K COCTABY U COACPIKAHHUIO TaKUX
JOKYMEHTOB.

B pazgene “UcrouHuku pa3pabOTKU”  JTOJDKHBI  OBITH MEPEUYMCICHbI JOKYMEHTHl U
MH(OPMaLlMOHHBIE MaTepuaiabl (TEXHMKO- OSKOHOMHYECKOE€ OOOCHOBAaHME, OTYEThl O
3aKOHYEHHBIX HAy4YHO-HCCIEI0BaTeNbCKUX paboTax, WHGPOpPMAlMOHHbIE MaTepHaibl Ha
OTEYECTBEHHbIE, 3apyOeKHble CUCTEMbI-aHAJIOTM H JIp.), Ha OCHOBAaHUU KOTOPBIX
paspabatbiBasiock T3 ¥ KOTOpBIE TOJIKHBI OBITH UCIIONIB30BaHbI IPU CO3/IaHUH CUCTEMBI.

3aganne

Pa3paboraTh TpeThIO YacTh TEXHUYECKOTO 33JJaHHsI Ha CO3/IJaHHE aBTOMATH3UPOBAHHOW CHCTEMBI,
ucnonb3ys TpedoBanust [OCT 34.602-2020. B xauectBe cucteMsl 6epércs Ta, Ui KOTOPOH ObUTH
coOpaHbl TpeOOBaHMUS M HAIMKMCAHBI TEpBast U BTOpas yacTu T3 B MpeIpIyIIUX TPEX J1a00PaTOPHBIX
paboTax.

KonTpoJsibnbie Bompochl
1. Kakue pa3zgesnsl MOXKHO YCIOBHO ONPENENUTh K CHIENNAIbHONW YaCTH TEXHUYECKOTO 3aJaHus?
2. Yro pernamentupyet 'OCT 34.201?
3. Uro permamentupyet I'OCT 24.601?
4. Yrto BKIIIOYAETCS B MIEPEUEHB CTAINH U 3TAOB PabOT MO CO3/IaHUIO CUCTEMBI?

5. IlpuBeaute nprUMepsl JOKYMEHTOB, KOTOpble MO>KHO oTHecTH K HTJI?



JlaGoparopHasi padora Ne 5
Bei6op nporoTumna u pazpadorka apxurektypst 110

Lenv nabopamoproii pabomei
[IpousBecTH MPOTOTUIIUPOBAHUE, OMPEACTUTh KapKac MPOrpaMMHOIO MPOIYKTa U OCYIIECTBUTh
pa3paboTKy 0a30BOI apXUTEKTYPHI JIJIsl HETO.

Hugpopmayus

Bei6op nporotuna u 6a30BOi apXUTEKTYPhl MPOrPAMMHOIO MPOAYKTA MPOU3BOJUTCS HA
OCHOBE COOpaHHBIX TPEeOOBAaHUII M BO MHOIOM OIPEICNIACTCS JMalbHEHIINE KadyeCTBEHHbBIC
XapaKTePUCTHKH pa3pabaThIBAEMOro IMPOAYKTa, TaKHe KaK: KayecTBO, MAacUITaOUPyeMOCTb,
pacUIMPsAEMOCTh, TUMHUT T0JIb30BATEICH U .

Bbi16op apxurexTypsl 110

Br100p apXuTEeKTypHI OIpeAeIsieT CIoco0 peann3anuy TpeOOBaHuil Ha BEICOKOM YPOBHE aOCTPaKIIHH.
HIMeHHO apXUTEKTypa MOYTH MOJIHOCTHIO OIpeessieT Takue XxapakrepucTiuky [10 kak Hage:xKHOCTb,
HEPEHOCUMOCTh H YI0OCTBO COMPOBOXKIACHUS. APXUTEKTYpa 3HAYUTEIIHHO BIMSACT M Ha yI00CTBO
UCTIONb30BaHus U 3 (hekTHBHOCTE 110, KOTOpBIE ONPENeNAIOTCS TAaKKe U peaTi3aieil OTAeITbHBIX
KOMITOHEHTOB. 3HAUNTEILHO MEHBIIIE BIUSHIE apXUTEKTYPbI Ha (YHKIIMOHAIEHOCTD — OOBIYHO JIJISI
peanu3anuy 3aJaHHON (QyHKIMOHATBHOCTH MOXKHO HCIOJIB30BATh Pa3INIHbIC apXUTEKTYPHI.

[To3ToMy BBIOOP MEXY TOW WIIM MHOW apXUTEKTYPOH OINpPENeIsIeTCs, IPEXK e BCEro, UMEHHO
He()YHKIIMOHAIBHBIME TPeOOBaHUSIMH U He0OXonuMbeiMu cBovicTBamu 10 B acmektax ymobcTBa
COTIPOBOX/ICHUS U TEPEHOCUMOCTH. [Ipu 3TOM 11 MOCTpOEHUS XOpOIIei apXUTEKTYpPhl HAZ0 YUYUTHIBATh
BO3MOKHbIE IPOTUBOPEUNS MEXKAY TPEOOBAaHUSAMU K Pa3IMIHBIM XapaKTEPUCTUKAM U YMETb BBIOMpATh
KOMIIPOMHCCHBIE PELICHUS, AAIOUINE IpUeMIIeMbIe 3HAUE€HHsI [10 BCEM MTOKa3aTEeNIsIM.

Tax, mys moBeimeHus 3G (HEKTHBHOCTH B 00IIeM CiTydae BEITOHEE UCTION30BaTh MOHOJIUTHBIC
APXUTEKTYPHI, B KOTOPHIX BBIJICIICHO HEOOIBIIIOE YMCIIO KOMIIOHEHTOB (B TIpeiesiec — eMHCTBEHHBIIM
KOMITIOHEHT) — 3TUM 00€CIIeYMBACTCS YKOHOMUS KaK MaMSTH, TTOCKOJIbKY KaXKbIH KOMIIOHEHT 0OBIYHO
UMEET CBOM JIaHHBIE, a 3/1eCh YHCIIO KOMIIOHEHTOB MUHHMAJLHO, TaK ¥ BpEMEHH PabOTHI, IIOCKOIBKY
BO3MOXXHOCTh ONITUMHU3UPOBATh Pa0OTy arOPUTMOB 00PaOOTKH JAHHBIX UMEETCS TAK)KE, OOBIYHO, TOJIBKO
B PaMKax OJHOI'O KOMITOHEHTA.

C Apyroii CTOPOHBI, JIJIs TOBBIIICHHS Y100CTBA COIPOBOXKACHHUS, HA000OPOT, JIydlllie pa30UBaTh CUCTEMY Ha
0OJIBIIIOE YUCIIO OTACTHHBIX KOMIIOHEHTOB, C TEM, YTOOBI KXKJIbIH U3 HUX PelIall CBO0 HEOOJIbIIIYI0, HO
YETKO ONPECIICHHYIO YacTh 00IIel 3a1aun. [Ipu 3ToM, eClii BO3HUKAIOT U3MEHEHHS B TPEOOBAHUSIX HITH
MPOEKTE, NX OOBIYHO MOYKHO CBECTH K M3MEHEHUIO OJTHOW-HECKOJIbKHUX TaKHUX TO/3a/1a4, U,
COOTBETCTBEHHO, U3MEHSITh TOJILKO OTBEUAIOIIUE 32 PEIICHUE 3TUX MOA3a1a4 KOMIIOHEHTHI.

C TpeTbeii CTOPOHBI, AJIs MOBBILIEHHS HA/IS)KHOCTH JTyUIlle UCIIOIb30BaTh AyOInpoBanne QyHKIHMH, T.€.
CIENaTh HECKOJBKO KOMIIOHEHTOB OTBETCTBEHHBIMU 32 PEIIEHUE OJHOM noa3anadu. Ilpudem, MocKonbKy
omn6Oku B [1O game Bcero HOCAT HECITy4alHBINH XapakTep (T.€. OHU IOBTOPAEMBI, B OTIIMYUHN OT
anmapaTHOro o0ecIieueHusl, Te OIMOKH CBS3aHbI MIPEXKAE BCETO CO CIIyYalHBIMU N3MEHEHUSIMU
XapaKTEePUCTUK CPE/Ibl U MOTYT OBITh MTPEOJIONICHBI TPOCTHIM JyOJIUPOBaHUEM KOMIIOHEHTOB, 03
M3MEHEHUS MX BHYTPEHHEH pean3alnn), JIy4lie UCTIOIb30BaTh JOCTATOYHO CHIIBHO Pa3INYatoIInuecst
CHOCOOBI peleHus OTHON ¥ TOM K€ 3a/1a4M B Pa3HBIX KOMIIOHEHTAaX.



Pa3pa6oTka u o11eHKa apXUTEKTYpPhI

HpI/I MPOCKTUPOBAHNU APXUTCKTYPbI CUCTECMbI Ha OCHOBC Tpe60BaHHI71, 3a(I)I/IKCI/IpOBaHHBIX B BUJC
BapHUaHTOB HUCIIOJIb30BaHNA, BO3MOXHBIC IIard COCTOAT B CIICAYIOIICM:

1. BI)I6I/IpaeTC$I Ha6op «OCHOBHBIX» CIICHAPUCB UCIIOJIb30BaAHUS — HanboJee CYHICCTBCHHBIX U YaCTO
HCIIOJIb3YEMBIX

2. OnpenensiroTcs, UCXO/Is U3 OIbITa MPOSKTUPOBITUKOB, BRIOPAHHOTO apXUTEKTYPHOTO CTHIIS U
TpeOOBAHMH K IEPEHOCUMOCTH U THOKOCTH, KOMITOHEHTHI OTBEYAFOIIHE 32 ONPeACTICHHBIC NEHCTBUS —
pelieHne onpeaeeHHBIX M0/13a/1a4 — B paMKax 3THX CICHAPUEB

3. CueHapun pa30oHMBArOTCA Ha MOCIEOBATEIFHOCTH OOMEHA COOOMIEHISIMHA MEXKTy TTOTyIeHHBIMU
KOMITOHEHTaMHU

4. HpI/I BO3HUKHOBCHHU JOMOJHUTEIBHBIX XOPOUIO BBIACJICHHBIX IMOA3a4a4, ILO621BJ'DHOTCSI HOBBIC
KOMITOHEHTBI, U CHEHAPHUU YTOYHAIOTCA

5. JInst Ka)xIoro KOMITOHEHTA B pe3yJbTaTe BbACIsIeTCs ero naTepdeiic — Habop cooOeHni, KOTOPBIE OH
HIPUHUMAET OT IPYTHX KOMIIOHEHTOB U MMOCBUIACT UM

6. PaccmMaTpuBaroTCs «HEOCHOBHBIE» CLICHAPUH, KOTOPbIE TaK XK€ pa30MUBAIOTCS HA M10CIEI0BATEIbHOCTU
oOMeHa COOOIIEeHUSIMH C HCIIOJIb30BaHUEM, IT0 BO3MOXXHOCTH, YK€ OIpEIeICHHBIX HHTEep(EiicoB

7. Ecniu mHTEpdEICH HETOCTATOYHBI — OHU PACITUPSIOTCS

8. Eciin uHTEpdeiic KOMIIOHEHTA CIUIIKOM BEJIMK MM KOMIIOHCHT OTBEYAET 3a CJIMIIIKOM MHOTO€ — OH
pa3buBaeTcs Ha Ooliee MeIKHe

9. Tam, rae 3T0 HE0OXOIUMO B cHITy TpeOOBaHUH 3 PEKTUBHOCTH UM yI00CTBA COMPOBOXKICHHUS,
HECKOJIBKO KOMIIOHEHTOB MOTYT ObITh O0BEIUHEHBI B OJJMH

10. Bce aTo ACIACTCA 40 TEX IOP, IOKA HE BBIIIOJIHATCA CIACAYIOIINC YCIIOBUA:

— Bcee crieHapuu HCTIONB30BaHUS PEAIM3YIOTCS B BHJIE TIOCIEI0BATEILHOCTEN 0OMEHa COOOIEHUSIMU
MEXy KOMIIOHEHTaMH B PaMKax UX WHTEp(ercoB

— Ha0®op KOMIIOHEHTOB JJOCTATOYEH I 00ECIICUEeHUs BCeH HY)KHOM (DYHKIIMOHATBHOCTH, JOCTATOYHO
yno0OeH JIs COMTPOBOX/ICHHS U CTOYKH 3PEHHSI MEPEHOCUMOCTH M HE BBI3BIBACT 3aMETHBIX IPOOIIEM C
3¢ (EeKTUBHOCTHIO

— Kaxp1it KOMITOHEHT MMeeT HeOOIBIION, YeTKO OMPeeNIEHHBINA KPYT PElIaeMBbIX 3a/1a4 ¥ YETKO
omnpeiesicHHbIH, COaIaHCUPOBaHHBIH 110 pa3Mepy UHTepQeric.

Ha ocHOBe BO3MOXHBIX CIICHAPHEB UCTIOIB30BAHMS HITH MOOUPUKAYUY CHCTEMBI BOBMOKEH TaK)KE aHAJIN3
XapaKTEPUCTHUK apXUTEKTYPhI M OLIEHKA €€ TIPUTOHOCTH HIIH CPABHUTEIILHbIN aHAIN3 HECKOJIBKHX
apXUTEKTYypP. DTO TaK Ha3bIBAEMBIi Memood ananusa apxumexmypsi 110 (Software Architecture Analysis
Method, SAAM). OcHOBHBIE €ro miaru clieyrolue:

1. Onpeaennuts HAOOP CIICHAPHUEB ICHCTBHIA MTOJTH30BATEIICH MTH BHEITHUX CUCTEM, WITH CIICHAPHEB
WCIIOJIb30BaHMsI HEKOTOPBIX BOBMOKHOCTEH, KOTOPBIE MOTYT YK€ UMEThCS B CHCTEME MJTH OBITh HOBBIMHU.
CHeHapI/II/I JOJIKHBI OBITh 3HAYNMBEI JJ11 KOHKPETHBIX 3aUHTCPCCOBAHHBIX JIMII, 6y,ZII) TO ITOJIB30BATCIIb,
pa3paboTUnK, OTBETCTBEHHBIH 32 CONPOBOXKICHUE, IPEACTABUTEh KOHTPOIUPYIOUICH OpraHu3aliy U TIp.
Yem nosHEee HAOOP CIICHAPHEB, TEM BHIIIE OY/IET KAUYECTBO aHaIN3a. MOXKHO OIIEHUTH YaCTOTY MOSBICHHUS,
B)KHOCTD CIICHAPHUEB.



2. OnpenenuTh apXUTEKTYpPy (MM HECKOJIBKO CPAaBHUBAEMbIX apXUTEKTYP). ITO AOJDKHO OBITH CIEIaHO B
TIOHSATHOM BCEM YYaCTHHUKaM OIEHKH (opMe.

3. Kimaccudummponats crienapun. s kaxxaoro crieHapus w3 Habopa TOJDKHO OBITH ONpeacIeHO,
MOIICPKUBACTCS JIH OH JTAHHON apXUTEKTYPOIl I HY>KHO BHOCUTh B HEEC U3MEHCHHS, YTOOBI 3TOT
crieHapui ctaji BeIoJHUM. CIIGHApHIA MOXKET MOIEPKUBATHCS, T.€. €r0 BHINOJIHEHUE HE TOTPeOyeT
BHECCHUS H3MECHCHHU HH B OJIH U3 KOMITOHEHTOB, WJIH K€ HE TIOJICPIKUBATHCS, €CJIU €T0 BHITOITHEHUE
TpeOyeT N3MEHEHUI B ONTMCAHUU TIOBEJICHUSI OJTHOTO WU HECKOJIBKUX KOMIIOHCHTOB MJIM U3MECHEHUH B MX
untepdeiicax. [Tomnepikka crieHapust O3HAYALCT, YTO JIHUIIO, 3aMHTEPECOBAHHOE B €TO BBHIMTOJIHEHUE
OIIEHUBAET CTETCHb MOJICPHKKHU KaK IOCTATOYHYIO, & HEOOXOJMMBIC MTPU 3TOM JCUCTBHS KaK JOCTATOYHO
YIOOHEIE.

4. OueHuTs crieHapuu. J[J1s KaKI0ro HENOICP>KUBAEMOTO CIICHAPHS HAJI0 OIIPENIEIUTh HEO0X0AUMBIC
WU3MEHEHUS B apXUTEKTYPE — BHECEHUE HOBBIX KOMIIOHEHTOB, U3MEHEHHS B CYIIECTBYIOIINX, U3MEHEHUS
CBsI3ei U crioco00B B3auMo/eiicTBrs. ECiii ecTh BO3MOKHOCTB, CTOUT OIIEHUTH TPYAOEMKOCTh BHECEHHUS
TaKUX U3MCHCHMUIA.

5. BISBUTH B3aMO/IeicTBUE ClicHapueB. ONpeneuTh Kakhue KOMIIOHEHTBI TPEOYETCsI U3MEHSATh IS
HETOJIZICP)KUBACMBIX CIICHAPHEB, KOMIIOHCHTBI, KOTOPbIC TPEOYETCS U3MEHSATh JIJIS TTOANCPIKKH
HECKOJIbKHX CIICHApHeB (TaKue CIIEHAPUX HA3bIBAOT B3aMMOCHCTBYIOIINMH), OIICHUTH CTETICHb
CMBICJIOBOH CBSI3aHHOCTH B3aMMOJICHCTBYIONIUX CIICHApUEB. Maas CBI3aHHOCTH 10 CMBICITY MEXTY
B3aUMOJICUCTBYIOLMMY CUEHAPUSIMHU O3HAYAET, YTO KOMIIOHEHTHI, B KOTOPBIX OHH B3aUMOJECHUCTBYIOT,
BBITIOHSIFOT ¢71a00 CBsI3aHHBIE MEXKIY COOOM 33]a4M U HX CTOUT JIEKOMIIO3UPOBaTh. KOMITOHEHTHI, B
KOTOPBIX B3aUMOJICHCTBYET MHOTO CIICHAPHEB, TAKXKE SBJISIOTCS BO3MOXHBIMHU MPOOJIEMHBIMU MECTaMH.

6. O1IeHUTh apXUTEKTYPY B 1IeJIOM (MJIM CPAaBHUTh HECKOJIBKO 3a/laHHBIX apXUTeKTyp). [yig aToro Hano
UCIIOJIb30BaTh OLIEHKH BaKHOCTH CLICHAPUEB U CTETICHb UX MOJAEPKKU apXUTEKTYPOH.

3aoanue 1 (nopozoewtii yposens)

BeimonHuTe mpoToTHN s OyAYIIEro MporpaMMHOIO MpPOAYKTa U 00OCHOBaTh CBOM BBIOOP.
OnpenenuTs rpaHULbl IPOTOTHUIA.

3aoanue 2 (cpeonuii yposens)

Hcxons u3 cobpanHbix B padore Nel TpeGoBaHMil, BEIOpaTh M3 0A30BBIX APXUTEKTYp Hambosee
HNOJIXO/AAIIYIO, aJalTUPOBaTh €€ U BU3YAJIU3UPOBATh PE3yJbTaT Ul CBOETO NPOEKTUPYEMOIo
IPOrpaMMHOT0 NMpoaykTa. Pe3ynbraT npeacrasuts B Bujie Habopa UML-nuarpamm.

3aoanue 3 (évicokuil yposens)

[pencTaBUTh 3TOT MPOEKT B BUjIE pa3BepHyToit ArchiMate cxemsr.

Konmponvnvie 6onpocwi

UTto Takoe IpOoTOTHII?

B uem nens nporoTunupoBanus’?

Yro Taxkoe CBA3HOCTH?

UYro takoe cremienne?

Kaxk cooTHoIIeHNE CBSI3HOCTH U CLECTIIICHUS BIUSET HA KAYECTBO MIPOrpaMMHOTO MPOAyKTa?
Uto Takoe apXUTEKTypa MPOrpaMMHOr0 o0ecTieueHus ?

Kaxwue 6a3oBbie BUABI apxuTeKTyp Bol 3HaeTE?

Ha uto BriusieT B nanpHEiIeM BEIOpaHHAS apXUTEKTypa?

N~ wWNE



Ipuioxkenne 2. OueHoYHbIE CPEACTBA JJIS IPOBeIeHHUs POMEKYTOYHOI aTTecTalNu

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIIUI

[TnaHupyeMsbie pe3yIbTaThl
o0yueHus

O1eHOYHBIC CpPeICTBa

HHUX 3aMHTCPECOBAHHBIM JIMIIaM

[IK-2. CriocoGHOCTE K aHaNU3y MPOOIEMHOM CUTyalnu, pa3paboTke TpeOOBaHMIA K CHCTEME,
MTOCTAHOBKE IICJICH CO37aHMs CUCTEMBI, Pa3pa00TKe KOHIICTIIIUN CUCTEMbI M TEXHUYECKOTO 3aJaHus Ha
CO3JTaHHE CHCTEMBI, IPEJICTABICHHSI KOHIICTIIIH, TEXHIIESCKOTO 33J]JaHHs Ha CUCTEMY M U3MCHECHUH B

K 2.1

OneHuBaeT BHIOOP CPEACTB U
METOJIOB /IS IPOBEICHHS
CHCTEMHOTO aHaJIN3a MPH
MIPOEKTUPOBAHUN
MIPOTPaMMHOTO 00eCTIeYeHHUS
AJIs1 aBTOMAaTU3UPOBAHHBIX
CHCTEM

JKM3HEeHHBIM IIUKIIOM IPOTPaMMHOT0 00ecIeUeHHs
Ha3bIBACTCS

1) mepuoa BpeMeHH, 3a Ha4ajao KOTOporo depercst
MOMCHT IIPUHATHA PCIICHUA O HGO6XOILI/IMOCTI/I
CO3/IaHUS IPOTPAMMHOTO TIPOIYKTA U
3aKaHYMBAETCS B MOMEHT €0 TIOJTHOTO U3BSTHS U3
JKCILTyaTalluu;

2) nepuo BpeMEHH, 32 Ha4ajao KOTOPOro OepeTcs
MOMEHT Havaja pa3paboTKH MPOrpaMMHOTO
IMPOAYKTA U 3aKaHYMBACTCA B MOMCHT 3aKPbITUA
TEeXHUYECKOM MOICPKKH Ha TPOAYKT;

3) mepuox BpeMeHH, 3a HaJaio KOTOpOro Oepercs
MOMEHT MPHUHATHUS PEIICHUs 0 HEOOXOTUMOCTH
CO3/1aHHUs IPOTPAMMHOI0 IPOIYKTA U
3aKaHYMBAETCS B MOMEHT Iepe/ladyn 3aKa34YrKy B
OTIBITHO-TIPOMBITIIEHHYIO SKCIUTYaTaIHIO

CrimpaneBuanas moaeib paspadorku [10 ocHoBana
Ha!

1) nukie [lemunra;

2) nuarpamme VcukaBhr;

3) moztenu XaIMaHa

AHanm3 oCylecTBUMOCTH TpeOOBaHNH

1) mo3BoJISIET 3aMHTEPECOBAHHBIM JINLIAM TIOHATH
PHCKH, CBSI3aHHBIE C peali3aliel Ka10ro
TpeOOBaHMUS;

2) 103BOJISIET OIPEJICUTh TPUOPUTETHI
TpeOOBaHMIA, YTOOBI OBITH YBEPEHHBIM, YTO
KOMaH/1a peajin3yeT CaMyro BXHYIO U
CBOEBPEMEHHYIO (DYHKIIMOHAIILHOCTH;

3) comepKUT ONPEACIICHUS BCEX DIEMEHTOB U
CTPYKTYP JIaHHBIX, CBSI3AHHBIX C CHCTEMOMN

[1K-9: Brianeet HaBbIKaMH BBOJIa B SKCILITyaTaIMIO alllIapaTHBIX, IPOTPAaMMHO-AIAPATHEIX U
MPOTPAMMHBIX CPEJCTB NHPOKOMMYHUKAITMOHHON HHPPACTPYKTYPHI COBMECTHO C TPEICTABUTEISIMU
MOCTaBILIMKOB 000pYIOBaHMs, TOTOB K 00CTyXKHBaHUE NepupepuitHOro 000pyI0BaHUs U
OpraHHU3allMY UHBEHTAPU3ALNH TEXHUUECKUX CPEJCTB

K 9.1

Or1leHUBaET Ka4eCTBO BBOJIA B
AKCIUTyaTaIlMIO allapaTHBIX,
MIpOrpaMMHO-aIapaTHBIX U
[IPOrPaMMHBIX CPEJICTB
MH()OKOMMYHHUKAITUOHHOM

HHPPACTPYKTYPHI

BianmMounckirouaromniye TpeOOBaHUS — 3TO

1) yactoe siBJICHUE [T KPYITHOTO MPOJIYKTA,
ITOCKOJIbKY Pa3HbIE MOJ30BATEIN MOTYT UMETh
Pa3HbIC MHCHUA 110 OTHOMY U TOM K€ BOIIPOCY;
2) omnyicaHue TIOBEJICHHS CUCTEMBI, KOT/Ia OHa
B3aMMOJICHCTBYET ¢ KeM-TO (HJIU YEM-TO) U3
BHEIIIHEHN Cpebl;

3) BapuaHThI, KOTOPHIC UCTIOIB3YIOTCS IS




CTpyKTypHBI
3JIEMEHT
KOMIIETCHLIUI

[TnaHupyeMbie pe3yIbTaThl
o0yueHus

O1eHOYHBIC CpeICTBa

obecrieueHnsT MaKCUMaJIbHON THOKOCTH B TIpoIiecce
MIPOCKTUPOBAHUS ()YHKIIMOHAIIBHOCTH CUCTEMBbI

Paznen «Cocras u conep:kanue paboT 1O CO3/IaHUI0
CHUCTEMBI» JOKCH COACPIKATh MIEPEUCHb CTAAUN K
3TaroB PaboT [0 CO3AAHHIO CUCTEMBI B
cootrBercTBuu ¢ 'OCT. ..

1) 39.602-01

2) 34.601-90

3) 34.601-09

JI1sT TMHTBUCTHYECKOTO 00€CTICUCHUS CHCTEMBI
MIPUBOJIST TPEOOBAHMUS:

1) K MPUMEHEHUIO B CUCTEME SI3bIKOB
MIPOTPaMMHUPOBAHUS BRICOKOTO YPOBHS;

2) K sI3bIKaM BBOJIAa-BBIBOJIA JAHHBIX;

3) Kk cpelcTBaM BeJIeHUS (PaKTHICCKOMH
JIOKYMEHTAITIH

1K 9.2

OLeHMBAET KaueCTBO
00CITy)KHBaHUS
niepudepuitHoro
000pyIOBaHUS U
OpTaHHU3AIHIO
HMHBEHTapU3aluu
TEXHUYECKUX CPEIICTB

Uro ompeneisieT BEIOOP apXUTEKTYPHI
C03/1aBa€MOT0 IMPOTPAMMHOTO TIPOTyKTa?

1) crioco® peanu3zauu TpeOOBaHUI HA BRICOKOM
YpOBHE a0CTPAKITHY;

2) cnoco6 ¢opmMupoBaHus TpeOOBaHHN Ha BEICOKOM
YpOBHE aOCTpaKIIH;

3) BapuaTuBHOCTH (DYHKIIMOHATIBLHBIX KPUTEPUCB
MPOrpaMMHOI CHCTEMBbI

Kakue u3 nepeurcineHHbIx Xxapaktepuctuk 110
YaCTUYHO OIPCACTIACT BLI6paHHOC APXUTCKTYPHOC
peteHue?

1) HaJIEKHOCTD;

2) MepeHOCUMOCTb;

3) y100CTBO CONPOBOKICHUS;

4) xagectBo Ul

TexHuueckoe 3alaHue - 970 ...

1) TOKyMEHT, UCTIOJIb3yEMBbIi 3aKa3YNKOM B
Ka4yeCTBE CPE/ICTBA TS OMUCAHUS U OTIPEACTICHHS
3aj1a4, BBITIOTHAEMBIX [IPU PEATH3aIiK J0T0BOPA;
2) TOKyMEHT, COJICPIKAIIUi TIPaBriIa, YKa3aHUs W
PYKOBOJICTBA, YCTAHABIMBAIOIINE TIOPSIOK U
C0CO0 BBITIOTHEHHS WITH OCYIIIECTBIICHHSI
4ero-inoo;

3) BTO JIOKyMEHT WU JIFOOOH JIPyroil HCTOYHUK,
nHPOPMAIIHSI B KOTOPOM YIIOPSAA0YEHa C TTOMOIITBIO
pa3OuBKY HA HEOOJBIINE CTATHU,
OTCOPTHPOBAHHBIC M0 HA3BAHUIO WJIH TEMATHKE.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLlCHUBAHHA:

IIpomesxyTouHas arrectanus 0 gucuuIuiMHe «IIpoekTupoBanue IporpaMMHBIX CPEICTBY
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIAJICHUH, IPOBOJUTCA B hOpMe 3ayeTa.

3ayer Mo AMCUMIUIMHE MPOBOJHUTCA IO pe3yJbTaTaM OTYETHOCTH Ha JabOopaTOPHBIX
3aHATHUSX C ONPOCOM B YCTHOH (popMe 1o 3TamaM BBINOJHEHMsI U aKTUBHOT'O BBICTYIIJIEHHS B
Oecene-00CYKIEHUM Ha JIEKIIMOHHBIX 3aHATHUSIX, BBIIIOJHEHUS TECTOBBIX 3anaHuil. [loporoblit
YPOBEHb OCBOCHMS AJIS KaXAOro 3jaeMeHTa — 65% OT MaKCHMMalbHOIO KOJMYEeCTBa OaslioB,
KOTOPBIE MOKHO IIOJIYyYUTh 38 OCBOCHHUE ITOI'0 DJICMEHTA.



