MUHUCTEPCTBO HAYKHW W BBICHIEI'O OBPA3OBAHMSI
POCCUMCKOUW GEANEPALIMA

it DenepalibHoe rocyJapCcTBEHHOE OI0DKETHOE 00pa30oBaTe/ILHOC YUPCIK/ICHIC
BBICIIETIO 00Pa30BaHUSI
«MaruuToropecKuii rocyAapeTBEHHBIN TCXHUUESCKUI yHuBEepeHTeT uM. | 1.
Hocosa»
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YTBEPAKJIALIO
Lupexrop UIAC
B.P. Xpamumn

04.02.2025 1.

PABOYAZ ITPOI'PAMMA JUCHHUITIUHBI (MOAYJIs)

ITPOEKTUHPOBAHHE ITPOI'PAMMHBIX CPEJACTB

Harpanenne nogrotoBku (CriclinalibHOCTh)
09.03.01 Mudopmaruia 0 BLIMHUCIHTCILHAS TEXHUKA

HanpapiieHHOCTD (MPOQHIIL/CHICUHAIU3ALMS ) HPOrPAMMb
IIporpamMmuoe obecrieueHue CpeacTB BLIMHCIUTEALHOR TEXIUKH 1 dBTOMATH3UPOBALIILIN
CHCTEM

YpoBeHb BbIcHIero o0pasoBanus - DaxkajiaBpHar

Dopma 00yuenmsl

304 HAs
Wicruryr/ Gpakyasrer  MHCTHTYT HEPreTHKH H aBTOMATH3HPOBAHHBIX CHCTEM
Kagejpa BorancnuresbHol TEXHUKY | ITIPOrpaMMUPOBAHHsl

Kype 4

Maruuroropek
2025 roj



Pabouas nporpamma cocrasiena na ocrose GIOC BO - DaxaiaBpuar 1o
HarpapicHnio noarotosku 09.03.01 Mudopmaruka n Bbluncimrenbas texuuka (pukas
Munobpuayku Poccnn ot 19.09.2017 r. Ne 929)

Pabouas niporpamma pacemorpena i 0106pena na saceanun kade; Apb
BbranciinrebHoli TeXHUKH U IPOrpaMMUpPOBaH sl
03.02.2025 r, nporokoa Ne 5

3as. xadenpoit _0.C. Jlorynona

Pabouas nporpamma 0100peHa METOAMUCCKON KOMHCCHET %n AC

04.02.2025 r. nporokosn Ne 3 /j/ 5
Ipencenarens é///’ B.P. Xpasinnn

Pabouas nporpamma cocrasiena; 7
Aounenr kadeapor BTull, kamu. Texu. nayk ¥ﬁfd{ OB Kouepxuickas

Peuensenr:

anpexrop HUM «lIpombesonacHoctb», fA-p TexH. HayK __ M.1O. Hapxenuu



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmszanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

Lensimu ocBoeHust ucHUIUIUHBI «IIpoekTrpoBaHue MPOrpaMMHBIX CPEJICTB»
SIBJIIETCS. O3HAKOMIIEHUE CTYJCHTOB C OCHOBAMH MPOTPaMMHON MHKEHEpUH, POPMUPOBaAHUE
HABBIKOB pa3pabO0TKHU apXUTEKTYpPhI IPOrPaAaMMHOI0 00ECIIeUeHUs U CO3AaHUsI TEXHUUECKOH U
MIPOEKTHOM TOKYMEHTALlUU K HEMY.

Jlis noctrkeHus MOCTaBIeHHOM 1enu B Kypce «[IpoekTrupoBaHue nporpaMMHbIX
CPEICTB» peIIaloTCs 3a/1auu:

- (hopmHpoBaHME CUCTEMHOTO MOAX0/a K pa3paboTKe MpOrpaMMHBIX MPOAYKTOB;

- U3yYCHHUE BHUJIOB, CITIOCOO0B (hopmMupoBaHus U hopMan3aiuy TpeOOBaHHH K
MIPOrpPaMMHBIM CPEICTBAM;

- U3y4YEeHHIO (POPM MPOEKTUPOBAHUS IPOrPAMMHBIX CHUCTEM;

- (hopmHpoBaHEe HABBIKOB CO3/IaHUS MIPE-KOIOBOM JOKYMEHTAIIUH K
pazpabarbIiBaeMbIM IPOrPaMMaM.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctunnuna [IpoexkTupoBanue NporpaMMHBIX CPEACTB BXOAUT B YacTh yueOHOTO
wia"a GopMHupyeMyro ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUN 00pa3oBaTenbHOM
MIPOTPaMMBI.

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIIAJCHHS),
c(hOpMHUPOBAHHEIEC B PE3YJIBTATE U3YUCHUS AUCIHUILTNH/ TIPAKTHK:

[IporpammupoBaHue

CHCcTeMHBIH aHaInu3

MeTpoJiorust ¥ CTaHIapTU3ALUS POTPAMMHOI0 00CCTICUCHHS

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC NIPU U3YYCHUU JAHHOU JTUCIUTLITUHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

BrimonHeHue 1 3amuTa BBITYCKHONW KBATH(DHUKAITMOHHON paOboOThI

[ToaroToBka K ciave u cjada rocyJapcTBEHHOTO dK3aMeHa

YemoBeKO-MalllMHHOE B3aUMOACHCTBIE

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IVIAHMPYeMble pe3yJIbTaThbl 00yUeHus

B pesynbrare ocBoeHus aucuuiinHbl (Moayns) «lIpoekTupoBaHue nporpaMMHBIX
CpelCTB» 00yYaIOMUNCS TOJDKEH 00J1a1aTh CIEAYIOIMMHA KOMITETCHIUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

[1K-2 Cnoco6HOCTh K aHAJIM3Y NPOOJIEMHON CUTYalluU, pa3paboTKe TpeOOBaHUM K CUCTEME,
MOCTAHOBKE IeJIeH CO3/IaHMsI CUCTEMBI, pa3pabOTKe KOHIENIINN CHCTEMBI M TEXHUYECKOTO
3aaHuA Ha CO3JaHUEC CUCTCMbI, MPCACTABJICHUA KOHICIIINN, TCXHUYCCKOT'O 3aJaH1 Ha
CUCTEMY U H3MEHEHUH B HUX 3aMHTCPCCOBAHHBIM JIMIIaM

[IK-2.1 OrnieHnBaeT BHIOOP CPEACTB M METOJIOB JIJIsl TPOBEICHUSI CHCTEMHOTO
aHaJu3a MpU MPOCKTUPOBAHUH IMPOTPAMMHOT0 00ECTICUCHHUS TSI
ABTOMATHU3UPOBAHHBIX CHCTEM

I1K-9 Bnaneer HaBbIkaMM BBO/Ia B OKCIUTyaTalMIO allllapaTHBIX, TPOrPaMMHO-alapaTHbIX U
MIPOrPaMMHBIX CPEACTB HHPOKOMMYHUKAIIMOHHONW HHPPACTPYKTYpPhl COBMECTHO C
MPEJCTaBUTENISIMU MOCTABIIMKOB 000PYI0BaHMsI, TOTOB K 00CIIyKUBaHUe nepudepritHoro
000pY/JIOBaHUS M OPraHMU3alMU MHBEHTapU3aIlMN TEXHUYECKUX CPEJICTB

ITK-9.1 O1rieHMBaeT Ka4eCTBO BBOJIA B AKCILTyaTallAIO allllapaTHBIX, TPOTPAaMMHO
-aInmnapaTHbIX U MPOrPaMMHBIX CPEJICTB HHPOKOMMYHUKALMOHHON
HH(PPpaCTPyKTyphI

I1K-9.2 OreHMBaET KauecTBO OOCITYKUBaHU Nepr(epritHOro 060py10BaHUs U
OpraHM3al1I0 HHBEHTAPU3ALUN TEXHUYECKUX CPEJICTB




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3  3adeTHbIX eaunull 108 akaj. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 93,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma Tekyero
S B
B aKaJl. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) £EB y P Kox
> 8 © | camocrosTenbHON |  yCIIEBa@MOCTH H
JTACIUTUTAHBI A £ = . | xommerenyu
O & padoThI TIPOMEKYTOYHOMH
na6. | mpaxt. [ € &
Tlek. 2'g aTTecTaluu
3aH. 3aH. | U &
1. OCHOBBI IPOTPAMMHOI
HUHXCHEPHU
1.
CamocrosTenpHOE
1.1 Beenenue B 001acTh
U3yuCHHE
pa3paboTKH MpOrpaMMHBIX .
yueOHOil u 1. becena -
CPEIICTB: OTIpe/IeTICHIE, . TIK-2.1, TIK-
9 . 0,5 12 Hay4HOM o0cyxaeHue
BHJIBI, OOIIMH KU3HEHHBIN N 9.1, I[1K-9.2
MK IDOIDAMMEOLO JIATEpaTyphl. 2. YcTHBIi onpoc
ﬁ on 1<pTa P 2. Paborac
pory JIIEKTPOHHBIM
Y4eOHUKOM
1.
4 CamocrosTenpHOE
1.2 Umxenepus W3y4eHne
TpeOOBaHU: THIIOBOMH yueOHOIl u
npoiiecc, Gopmanuzanms, HAYYHOM
1. Becena -
MOJECIIUPOBAHUE, 1 2 13.4 JIATEpaTyphl. 0BCYICHHE TIK-2.1, TIK-
HWH)XeHepus B 001acTi ' 2. Pabora c YR 9.1, TIK-9.2
" 2. YcTHbIN onipoc
po0JIeM U pelIeHHH, ANIEKTPOHHBIM
MIPOCIIEKUBAEMOCTD U Y4eOHHKOM,
YIIPaBJIEHYECKHE ACTICKTHI. BBITIOJTHEHUE
71a00paTOPHBIX
pabor
Hroro o pazneny 15 2 25,4
2. [Ipe-kooBast JOKyMEHTAIHs
MPOrPAMMHBIX CPEJICTB
1.
2.1 Buzs! v ciocoObl CaMoCTOSITENbHOE
JOKyMEHTUPOBaHHMS Ha BCEX U3ydeHHe
JTamnax XM3HEHHOTO IINKIIa yueOHOI n
o 1. becena -
IIPOrPaMMHBIX CPENICTB, Hay4YHOU IK-2.1, TIK-
4 0,5 1 12 oOcyxeHue
UCXOJTHbIE, JIUTEPATYPHI. N 9.1, IK-9.2
2. YcTHBIN ompoc
COIIPOBOKAAIOLINE 1 2. Pabora ¢
PE3YNBTHPYIOLIHE JIIEKTPOHHBIM
JIOKYMEHTBI Y4eOHUKOM,
BBITIOJTHEHUE




1abopaToOpHBIX

pabot
1.
CamocrosTensHOe
2.2 TIpoekTHas rByHenme
. yueOHOM U
JIOKYMEHTAIHs: o
HayJHOU 1. becena -
TEXHUYECKOE 33/IaHue Ha
43paBOTKY MpOrpAMMHOTO 1 5 20 JUTEPATYPBHI. o0CyXIcHHuE MK-2.1, TIK-
P 2. Pabora ¢ 2. YcTHBli onpoc. 9.1, I1IK-9.2
U3/IeNus, OTpAacIeBbIe .
3JIEKTPOHHBIM 3. TecToBBIii O1IpoC
CTaHIAPTHI, CIIOCOOBI
Y4eOHUKOM,
HaICaHWs, COJIePIKaHNe
BBITIOJTHEHNE
1abopaTopHBIX
pabot
HWroro no pazaeny 15 3 32
3. ApXuTeKTypa MporpaMMHEIX
CpENICTB
1.
CamocrosTenpHOe
n3yJdeHne
3.1 Tpaucdopmarius yueOHOM U
TpeOOBaHUI B apXUTEKTYPY, Hay4YHOU 1. Becera —
KJIacCU(UKALNS APXUTEKTYD 05 05 16 JIUTEPaTyphl. 06.c CHIe [IK-2.1, TI1K-
IPOrpaMMHBIX CPEJCTB, ' ' 2. Pabora ¢ 2 ch})llri?ﬁ on .oc 9.1, IIK-9.2
CTaHIApPTHl Ha APXUTEKTYPY 3JIEKTPOHHBIM ) p
IPOrPaMMHBIX CPEICTB y4eOHHKOM,
BBITIOJTHEHNE
1abopaToOpHBIX
pabot
1.
CamocrosTenpHOe
3.2 TexHuueckas M3YIeHHC
) yueOHOM U
JIOKYMEHTAIHS: CIIOCOOBI N
OTHCAHHUS APXUTEKTYPBI HayHHou L. becena -
DOIDAMMHBIX COELCTE 05 05 20 JTUTEPaTypPHI. o0CyXIcHHE. [K-2.1, TIK-
porp pea ! ! 2. Pabora ¢ 2. YCTHBIU ompoc. 9.1, IT1K-9.2
(cTpykTypHBIE, 00BEKTHO- SICKT 3T o
POHHBIM . TectoBblii onpoc
OpPHEHTUPOBaHHEIE,
yueOHHUKOM,
(hopmainbHbIe)
o0cyxieHHne
nmabopaTopHBIX
pabot
Hroro no paszeny 1 1 36
4. 3auer
MK-2.1, IK-
4.1 3auer 91 HID<-9 2
Hroro no paszaery
Hroro 3a cemectp 4 93,4 3a4ET
Hroro no aucuuruinie 4 93,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTEIbHBIC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanroHHas JIeKIus — MocaeI0BaTeIbHOE H3JI0KEHHE MaTepHrasa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHE 00BEKTaMH, KCIIEPUMEHTalIbHAs paboTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYaIUi ISl CTUMYJIMPOBAHNS aKTUBHON TIO3HABATENILHON ACATEIHLHOCTH
CTYJIEHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO MpoIiecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIEIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEKIUsA-0ecena, TeKIUI-TUCKYCCUs, JIeKIUsI-Tipecc-
KOH(EpeHIIHS.

4. UudopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUN —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PaOOTHI C 3HAHUSMHU B PA3IMUHBIX TPEIMETHBIX 00JIACTSIX.

6 YueOHO-MeTOAMYEeCKOE 0OOecTiedeHHe CAaMOCTOATEIbHOI padoThl 00y4aoIMXCs

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Yeptkosa, E. A. Tlporpammuas nnxenepus. BuzyanbHoe MoaenupoBanue
MIPOTPaMMHBIX CHCTEM : yueOHHK /i By30B / E. A. UepTkoBa. — 3-¢ u3M., epepad. u

non. — Mocksa : U3marensctBo FOpaiit, 2025. — 146 ¢. — (Briciiee oOpa3zoBanue).
— ISBN 978-5-534-18197-5. — TekcT : a1ekTpoHHbI // O0pa3oBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/562413 (mata oopamierus: 09.04.2025).

2. Yepnsbimes, C. A. [IpuHIMNIbBL, MaTTEPHBI 1 METOA0JIOTHH pa3paboTKu
MIPOrpaMMHOT0 obecnieueHus : yaeOHuk s By3oB / C. A. UepHbieB. — Mockaa :

NznatenberBo FOpaiit, 2025. — 176 ¢. — (Bricmiee oopazoanue). — ISBN 978-5-
534-14383-6. — Tekcrt : anekTpoHHbIN // OOpa3zoBaTenbHas miatgopma FOpaiir [cait]. —
URL.: https://urait.ru/bcode/567946 (nara obopamierus: 09.04.2025)

0) JonosiHuTeIbHAS JIUTEpATYpA:
1. 3onoryxuna, E. b. YnpaBieHnue >ku3HeHHBIM LUKJIOM HHPOPMALMOHHBIX CUCTEM
(mponBunyThIit Kypc): Koncnekr nekuuii / 3onoryxuna E.b., Kpacuukosa C.A., Bumns



A.C. - Mocksa :KYPC, HUL] UH®PA-M, 2017. - 119 c.: ISBN 978-5-906818-36-2. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/767219 (nara
obpamenusi: 21.04.2024). — Pexxum qocTyma: 1mo momucKe.

2. 3pikoB, C. B. Apxurektypa nHpopmManoHHbIX cucteM. OCHOBBI MPOEKTUPOBAHUS !
yuebnuk s By3oB/ C. B. 3pikoB. — Mocksa : W3natensctBo HOpaiit, 2025. — 260 c. —
(Beicmiee  obpazoBanme). — ISBN 978-5-534-21538-0. — Tekct : d3neKTpOHHBIH  //
Oo6pazoBarenbraas tuiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/575500 (mara
obpamenus: 09.04.2025).

B) MeToauuecKkue YKazaHnus:

[Tpusenens! B [Ipunoxenun 1.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammuoe obecnevyenue

HaHM?I{SBaHHe Ne norosopa Cpox neicTBUs TMIIEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB00O0HO pactpocTpansemoe [10 6eccpoyHO
Business Studio JI Ne18Y ot 23.10.2007 0eccpouHo
Eclipse cB00OHO pactpoctpansemoe [10 0eccpouHo
ArgoUML cB0oOoaHO pactpocTpansemoe [10 6eccpoyHO
ARIS cB00OHO pacnpocTpansemoe [10 6eccpodHo
Ramus 2.0. cB00OHO pactpocTpansemoe [10 0eccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
HaszBanue kypca Cchlika
HannonansHas nHpopMannoHHO-aHATUTHYECKAs URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PUHLY) asp

9 MaTtepuajbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/IquKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!



1. JlexnmoHHas aynuTopus ayd. 282. MyiabTUMeINUNHbBIE CPEICTBA XPAHEHUS,
nepeaay U npecTaBieHns HHPOpPMaLUH.

2. Kommnbrotepusle kinacesl LlenTpa napopmannonnsix rexuonoruii ®I'bOY BO
«MI'TY». IlepcoHasibHbIe KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIBHBIE CETH C BBIXOJIOM B
Internet, ocHalieHHbIE COBPEMEHHBIMH IIPOTPAMMHO-METOINYECKUMH KOMILJIEKCAMU 151
peleHus 3a1a4 B 001acTH UH()OPMATHKH U BEIYUCITUTEILHON TEXHHUKH.

3. AyauTopuu A caMOCTOSITENIbHOM pabOThl: KOMIIBIOTEPHBIE KIIACChl; YUTAJIbHBIE
3aspl Oubnmoreku. Bee kimacesl YUT u ACY ¢ nepcoHanbHBIMU KOMITBIOTEPAMH, BBIXOJIOM B
WHTEpHEeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpENy
YHUBEPCUTETA.

4. Ayautopuil 1J1sl TPYNIIOBBIX U MHIMBUAYAJTIbHBIX KOHCYJbTAIIUNA, TEKYILETO
KOHTPOJIA U MPOMEKYTOUHOM aTtTrectanuu. Aya. 282 u kinaccel YUT u ACY.

5. IlomemeHust uis CaMOCTOATENIbHOM paboThl 00y4YaroIINUXCsl, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHHU K ceTh «VHTepHeT» U HaIm4ueM
JOCTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay opranuzanuu. Kinaccel
YUT u ACY.

6. Ilomerenus 1uis XxpaHeHUs U IPOYUIAKTUYECKOTO 00CITyKUBAHHSI yueOHOTro
obopynoBanus. LleHTp MHPOPMALMOHHBIX TEXHOJIOTUH — ayn. 372



IIpniaoxenne 1. YueOHO-MeToAM4YecKoe o0ecnedyeHHe CaMOCTOATEJNBHOH PadoThI
00y4aromuxcs
B Teuenue cemecTpa KaXKIbli CTYIEHT BBIMOIHAET JIAOOPATOPHBIE paOOTHI.

JlabopaTopHasi paGora Nel
CO6op 1 ananu3 TpeOOBaHMI K TPOrPAaMMHOMY 00ECTIEUECHHUIO

Llenv: HayunTbes coOuparh TpeOOBaHUS K NPOTPAMMHOMY IPOAYKTY, BBIOTHATH UX
peBapUTeNbHbIN aHanu3 1 GOpMUPOBATH CrieU(PUKAIINIO TPEOOBAHUA.

Hngpopmayus

COop TpeboBanuii 3akazumka Mojapa3ymMeBaeT 00ydeHHe OOMICHHIO C TPO(EeCCHOHATIOM B
WHOW O0JIACTH, HEXEeNMH pa3pabdOTYMK U CIIOCOOHOCTh CaMOCTOSATEIBHOTO YTOYHEHUS
nocraBieHHoW 3amaun  COop TpeOoBaHuii Pa3paboTuvka ydYuT TpaMOTHO OLICHHBAThH
HEOOXOJMMBIE ¥ JOCTATOYHBIC WHTEIUICKTYaJIbHbIE M TEXHUYECKHE PECypChl, KOTOpBIC
notpedyrorcst st pazpadorku [10.

Cpenu obOsizarenbHbIX A uaeHTudukanuu D-tpeboBanuii (TpeboBanmii pazpaboTunka)
MOYKHO BBIJICITUTh:

v/ IIPOU3BOAUTEIBHOCTD;

v’ HaZeXKHOCTh U JOCTYITHOCTb;

v/ 6e30I1aCHOCTB;

v' y106CTBO U IIPOCTOTA OOCTYKUBAHUSL.

Jist pa3paboOTUMKOB | CHEIIMATIMCTOB 110 OOCITYKHBAHHIO OT CUCTEMBI TPEOYIOTCS U IpYTrHe
XapaKkTepucTHKH. YacTo OHM Ha3bIBAIOTCS aTpUOyTaMH KadyecTBa pa3pabaThbiBAEMON CHCTEMBI.
[IpuBeneM HEKOTOPBIC U3 TAKUX aTPUOYTOB KayecTBa:

v/ JIETKOCTH CONPOBOXKIEHUS U SKCILTyaTall|H;
v\ MOOWMIILHOCTB;

v’ TI0OBTOPHOE UCIIOJIb30BAHUE;

V' [] TeCTHPYEMOCTb.

HpOI/I3B0)II/ITeJ'l])HOCTb

Tpe6OBaHI/I$I K TPOU3BOAUTCIIBHOCTHU OIIPCACIIAIIOT HACKOJIBKO 6BICTpO n Ka4C€CTBCHHO
CUCTEMaA [JOJI’)KHA BBIIIOJHATE OIPCACIICHHBIC Q)YHKIII/II/I Onu OMpCACIIAIOT BPEMA OTKIIMKA,
IMPOIMMYCKHYIO CIIOCOOHOCTH U T.O. Kecrkue TpC6OBaHI/I$I K IpOU3BOAUTCIIbBHOCTH CYHICCTBCHHO
BJIMAKOT HA BBI60p afrmapaTHbIX CPEACTB, TEXHOJIOTHUIO pa3pa60TKH 1 MPUHHUMACMbIC NHKCHCPHBIC
peUiCHUs IpU peajin3aluu.

Haje:kHOCTh M IOCTYIIHOCTH

Haoesichocms — 3T0 BEpOSITHOCTh pabOTHI CUCTEMBI O3 COOEB B TEUEHHUE OMPEICTICHHOTO
BpeMeHH. JJii M3MepeHHs] HaJeKHOCTH MOXKET OBbITh MCIIOJIb30BAaHO CpeAHEe BpeMsi paboThbl
CUCTEMBI /10 cOosl.

[Tox 1OCTYMHOCTHIO TIOHUMAETCS 8peMsi OOCMYNHOCMU, T.€. BPEMS, B TE€YCHHE KOTOPOTO
cucTeMa JOCTYITHA JJIsl KCIIOJIb30BaHMS M TIOJTHOCTBEO PA00TOCIIOCOOHA. DTO BpeMsl OIIPEICIIACTCSI
CpE€AHUM BPEMCHEM 10 004 U 3aBUCUT OT BPEMCHHU IJNIAHOBOT'O TEXHUYCCKOTI'O O6CJ'Iy>KI/IBaHI/I$I.

Bbe3omacHocTh
Otn TpeOoBaHUS CBA3aHbI C OJIOKUPOBKOM HEABTOPU30BAHHOIO JOCTyNa K JaHHBIM U
(GYHKIMSAM CHCTEMBI, IPEeIOTBPAILIEHUEM TOTEPh WH(OPMALIUY U T.I1.

Yn100cTBO U IpocTOTAa 00CTYKMBAHUSA

Oror arpulyT cBs3aH C OOJBIIUM YHCIOM (PAKTOPOB, OMPEACISAIONIMX, IO CIOBaM
HIOJIb30BATENEH, Opyorceniobue CUCTEMBI K TOJIB30BaTENIO. [IpyruMu cloBaMu, CHCTEMa J0JDKHA
UCTIONIE30BATHCS APPEKTUBHO U HEOOPEMEHUTEIHHO.

JlerkocThb CONMPOBOKAEHHUSA H IKCILTYyaTAlMH
Ortor arpulyT ompeAensieT HACKOJIBKO MPOCTO M yA00HO MOoAM(UIMPOBATH MPOAYKT U



HCITPABJIATH HaﬁﬂeHHBIe B HeM omnOku. OH BaxkeH AJid POAYKTOB, KOTOPBIC IMOABCPraroTCs
HaCTbIM U3MCHCHHAM.

MoOuabHOCTB

OTOT aTpulbyT ompesenseT yCuius, HeoOXOIUMbIe JUIsl TIepeHeceHUs] MPOAYKTa U3 OJHOI
OTIEpAITMOHHOM cpeibl B Ipyryro. BaxxHo Ha 3Tarne pa3padoTke TpeOOBaHUI TOYHO ONPEIEITUTD TE
Cpelbl U, BO3MOKHO, YACTH CUCTEMBI, KOTOPBIE JOJKHBI ObITh MEpEMEIIaeMbIMH.

IloBTOpPHOE HCIIOIL30BAHME

3arparhl Ha pa3pabOTKy NOBTOPHO HUCIHOJIb3YyEMbIX KOMIIOHEHT CPAaBHUTEIbHO BEIMKH, HO
3pQPEeKT HX HUCMONb30BaHUS B JajJbHEWIIEM MOXET KOMIIGHCHPOBATh OSTH 3arparsl. Jlis
MHUHMMHU3ALUHU 3aTpaT B TPEOOBaHUSAX HEOOXOAMMO MEPEUUCIIUTh AIEMEHThI MPOEKTa, KOTOPbIE
JIOJKHBI OBITH CIIPOEKTUPOBAHBI TAK, YTOOBI YIIPOCTUTH UX MMOBTOPHOE UCIOIH30BAHUE.

TecTupyemoctb

OT1oT arpulyT MOKA3bIBACT JIETKOCTh, C KOTOPOW KOMITOHEHTHI MPOEKTAa M KOMILICKCHBIN
IPOIYKT MOTYT ObITh IPOBEPEHBI HA HAIUYHUE OIIHOOK.

B 3aBucumoctu OT BHaa U cTaryca pa3padaThiBa€MOl CHUCTEMbI, MOTYT COOMpaTbCsi U
npyrue TpeOoBaHus pa3paboTUHKa.

Bce coOpannbie C- m D-TpeOoBaHMs 3aHOCATCS B CHEIHMAIBHBIN JOKYMEHT, KOTOPBIN
HazbiBaeTcs «Crenuukanus TpeOoBaHUI.

Crnenudukanusi TpeOOBaHUN TPEICTABISIET COOOH UTOrOBBIA HAOOP PACTIOIOKEHHBIX TIO
npuopuTeTaM TpeOOBaHUM, KOTOpBIM sBIsSeTCS (DOPMANBHBIM COTJIAIICHUEM 3aKa3udhKa C
pa3pabOTYUKOM CHCTEMBI.

TpeboBanusi K  pa3pabaThiBaéMON CHUCTEME JOJDKHBI  O0NajgaTh  CIEAYIOIIMMU
XapaKTePUCTHKAMHU:

HenBycMbICIEHHOCTS;
IIpoBepsiemocCTS;
YeTkocTh (KpaTKOCTh);
TouHOCTE;
[TonsiTHOCTB;
OcCy11ecTBUMOCTb;
HeszaBucumocTs;
ATOMapHOCTb;

. HeobxoaumocTs;

10. AbctpaktHOCTB. PaccmoTpuM moapoOHee, 9yTo u3 ceOs PEICTaBIISIOT 3TH TPEOOBAHUSI.

1. HenByCMBICIIEHHOCTh — JIOJKHA CYILECTBOBATH TOJBKO OJIHA TPaKTOBKa TpeOOBAaHUS.
Tax, HanpuMmep, cienyer n3deratb B TEKCTE TPEOOBAHUS COKpAILIEHUH.

Ipumep nnoxozco mpebosanus: R1 Cucmema me 00N’CHA NPUHUMAMb NAPOTL OluHHee 15
CUMBOJI08.

JlanHoe TpeGoBaHUE HE POSICHAET, YTO )K€ J0JDKHA JIeNlaTh CUCTeMa:

v Cucrema He JIOJDKHA TO3BOJIATH TI0Jb30BATEN0 BBOJUTE APOJIh JJIMHHEE 15 CHMBOJIOB.

v' Cuctema JIoykHA 00pe3aTh BBEIACHHBIN MapoJib 10 15 CHMBOIIOB.

v Cucrema JI0JKHA BBIBOJUTE COOOIIEHNE 00 OIIMOKE B CIIydae €CIM MOJIb30BaTelb BBEIET
6osbiIe 15 cMMBOJIOB.

Ilpumep xopowezo mpebosanus: R1 Cucmema ne 0ondicHa npuHUMams napoiv OnunHee 15
cumeonos. Eciu nonvzosamenv 6sedem 6Ooavuie 15 cumeonos, cucmema 0oadcHa omobpamo
coobuernue 06 owudKe ¢ nPocvLOOL UCNPABUMb NAPO.Ib.

2. [TpoBepsieMOCTh — TECTUPOBIIMKH JOJDKHBI HMETh  BO3MOXKHOCTh
MPOBEPUTH MpPaBWIBHO JHM TpeOoBaHHE peaau3oBaHO B cucreme. [l srtoro
TpeOOBaHUE JTOJHKHO OBITh YETKUM, TOUHBIM, HEJIBYCMBICICHHBIM.
IIpumep nnoxozco mpebosanus: R1 Ilouck 6 cucmeme 001dcen 0Cywecmeansamsbcs no UMeHu,
Gamunuu nonvzoeamens u m.o.
B nanHOM mpumepe KpuTepuu MOUCKA JOJDKHBI OBITH PACKpPBITHI MOJHOCTHIO. MIHaue Henb3s
IPOBEPUTH BBHITIOJHSIETCS JIU TPEOOBAaHHUE B CUCTEME.
3. YetkocTh (KpaTKoCcTh) — TpeOOBaHME HE MOJDKHO COJEPKATh JIMIITHEH
uHpopmanuu. OHO JOIHKHO OBITH M3JI0KEHO YETKO U MIPOCTO.

CoNoOAWNE



Ilpumep naoxozo mpedosanus: RI1 Ilonvzosamens unocoa modxcem 6800ums KOO asponopma,
KOMopuwlti 0012iceH onpedenamvbcsi cucmemoul. Ho maxoice unocoa koo asponopma 0ondicen
3aMeHAMbCA Ha36anuem Onudcaliuie2o 2opooa, makum o6pazom noiv3o8amento He mpeoyemcs
3HAMb KOO A2PONOPMA, HO CUCMeEMA NO-NPeXCHEM) O0NNCHA 3HAMb KOO A3pOonopma.

D10 TpeboBaHME MOXET OBITh WU3MEHEHO cieayrommMm obpazom: RI Cucmema 0oadxcha
onpeodeniams adponopn, KaxK no Kooy asponopma, max u no Ha3eanuro 2opood.

4. TouHOCTH — TpeOOBaHKE TOJKHO COAEPHKATh B ce0e NCTUHHBIE (DAKTHI.

5. [TonsiTHOCTE — TpeOOBaHME HE IOIDKHO COIEP)KaTh TI'PaMMaTHYECKUX
OLIMOOK, TOJKHO OBITh 3JI0KEHO I10CIIEJ0BATEIBHO.

6. OcymecTBUMOCTh — TPeOOBAaHHME JOJDKHO OBITH BBITOJHHMO B pPaMKax
CYIIECTBYIOIIUX OTPaHUYCHUN (BpeMsl, ICHbI'H, CYIIECTBYIOIINE PECYPCHI)

7. HesaBucumocTs — 1 TIOHMMaHUs TPEOOBaHWE HE HYXHO 3HATh JPYIHX
TpeOOBaHUI.

Ilpumep nnoxoeco mpebosanusi: RI Cnucox 00CmynHwviX petico8 OO0aNCEH CO0epIHCAmb
ungopmayus o Homepe nonema, epemeHu nocadku u npusemnenus. R2 Ouu O0ondxchvl Obimb
omcopmuposansvl no yexe.

8. ATOMapHOCTh — TpeOOBAHHWE JOJDKHO COJEPKATh OJHY CBS3aHHYIO
CYIIIHOCTb.

Ilpumep nnoxoeco mpebosanus: Rl B cucmeme Oonxcna Ovimv  npedycmompena
B03MOJNCHOCMb 3A0POHUPOBAMb NOJem, Kynums Oulem, 3ape3epeuposamv HOMep 8 omeie,
apeHo08ams MAUHy.

9. Heo0OxoaumMocTh — 3auHTepecoBaHHbIC TUIA JOKHBI HYK/IaThCS B JAHHOM
TpeOoBanuu. 10. AOCTpakTHOCTH — B TpeOOBAaHMM HE JIOJDKHO COJEPKAThCS
uH(pOpMaIIMU O TOM, KaK OHO OyJIeT peaTnu30BaHo.

Taxke CyIIecTBYIOT ONpeeNiCHHBIE XapaKTePUCTUKH, KOTOPHIMU JOJDKEH 00JanaTh Habop
TpeOOBaHUIA:

v' IOCTOSHCTBO — HE JOJKHO OBITH KOH(PIUKTOB MKy TPEOOBAHUSAMHU.

v' Hen3OBITOYHOCTh — KaXK70e TpeOOBaHWE JOJDKHO OBITH OIMHMCAHO OJWH pa3 M HE
JIOJDKHO COJIEpKaTh B cede APYruX TpeOOBaHUIA.

v'  momHoTa — TpeOOBaHWE JOKHO OBITH ONPEAEICHO IS BCEX BO3MOMKHBIX
CUTYalH.

Cy11ecTBYIOT JOMONHUTEIbHBIE KPUTEPUHU, HO OHU COJAEpKAaT B ceOe OMHCAHHBIE BHIIIE,
Harpumep:

v MOIMpHUIMPYEMOCTh — ecioi TpeOOBaHWE aTOMapHO H  IOJHOE, OHO
MOAUPHUIIUPYEMO.
v' TpaccupoBKa (MPOCIEKHMBAEMOCTh) — €CIM TpeOOBaHHE aTOMAapHO M HMMeEET

YHHUKAJIbHBIN UIEHTU(UKATOP, OHO MPOCIIEKUBAEMO.

Cocmag cneyugurayuu mpedosanuii

1. Unentuduxaius cTopoH pa3paboTKH.

3nech NMPUBOIUTCA HHGPOpPMAIMSA O TOM, KTO SBJISIETCS 3aKa3YMKOM CHUCTEMbl M Ha
OCHOBaHMM Yero OyAeT BeCTUCh pa3pabOTKa, CIHCOK YIOJTHOMOYEHHBIX JIMIl M HX
(GYHKIMOHATIBHBIX 00s13aHHOCTEH; a Takke HHPOpMAIUs 0 pa3paboTUYMKE CUCTEMBI, KaKHe JIIOIU 1
uX (YHKIUOHAJbHBIE O0S3aHHOCTH pabOTalOT HaJl TPeOOBAHUAMM, TPAHULIBI MOJIHOMOYUI
pa3paboTyuKa.

HE npuBoasTcs peKkBU3MUTHI, afpeca OPIUI U T.A. MOXKET NPUBOAUTHCS KOHTAKTHAS
UH(pOPMaLKs ePEUNCIIEHHBIX JII0AeH ¢ 000MX CTOPOH.

Hampuwmep:

WNBanoB  Anjpeit  IlerpoBuu, Benymui  au3aiiHep  IpynIbl  aBTOMaTHU3aLUM
IIPOU3BOJICTBEHHOIO Mpoliecca 3aka3uMka, OTBETCTBEHHOCTh: AM3aliH AKpaHHOro HHTepdeiica
IIPOrpaMMBbl, KOHT. Tell. 89164726593.

[TonsiTHO, uTO HMH(OpPMAalMs MOXET OBbITh pacrHojokeHa B TaOauuHOM BHae. Yacto
YIOPSA0YUBAETCS 110 BAXKHOCTH Y BIMSHUIO HA IPOEKT TOI'O MJIM MHOTO IEPCOHAXA.

2. TpeboBaHus 3aKa3unKa

- 1 moxpaznen

- 2 mogpasznen

- 3 moxpaznen...



U T.JI.

3. TpeboBanms pa3paboTymrka

- 1 moxpaznen

- 2 mogpasznen

-3 moapazjed...
U T.]I.

TpeboBaHus yNOPSAIOYMBAIOTCS MO BAXHOCTH, CPEINM HHUX HYKHO BBIICIHUTH KIIOUEBBIC
TpeOoBaHM (B KaXKIOM ITOPA3ILIIE).

TpeboBaHMsT MOXXKHO YCIOBHO pa3feluTh Ha (YHKIHOHAJIbHBIC, CTPYKTypHBIE W
TpeOOBaHUS K AU3aiiHY.

[To BaxxHoCcTH TpeOoBanus paznensatoT Ha OOs3arenbHble (0€3yCclOBHEIE), JKeJlaTeNbHbIC
(oOcyxmaemble) U yeinoBHBIE. 3. [IpunoskeHus

O0beMHas WLTIOCTPHUPYIONIAas HHPOpMAIUs K TPeOOBAHUSM BBIHOCHTCS B MPUIIOKEHUS K
cnucky TtpeboBaHuid. [lpunoxxkenus QopmMupyrorcs ¢ ydyé€ToM o0OIIeH JOTHKU H3II0KEHUs
TpeGoBaHuH, T.e. MH(OpPMAIHsL, OTHOCAIIAACA K OHOMY MCTOYHHKY, JIOTHYECKU MPUBS3aHHAS K
OJIHOM OOBEKTY WJIM OJTHOPOAHAS 110 CBOEH CYyTH OOBEAUHSETCS B OJTHOM MPUIOKCHHH.

[TpunoxeHuss UMEHYIOTCS 3arJIaBHBIMU OyKBaMH pycckoro andasuta A, b, B, ... n.T.1.

Wudopmartivg BHyTpy HUX HymepyeTcs apabckumu nudpamu «1», «2», «3», ... U T.1.

OOBIYHO ecM eCcTh MPOEKTH MHTEpdeiica, IIBETOBBIE CXEMBI U T.II., TO OHU 3aHOCATCS B
[Tpunoxxenue A, KpoMe HOMEpa PUCYHKa, CXEMBI U T.J. , BO3JI€ KaXKIO0T0 U3 HUX JIeTIaeTcs KpaTKas
HOSICHSIIOIIAsE HAANMCh, HampuMmep: «Cxema pacloioXeHHsl YHPaBIsAIOLIUX 3JIEMEHTOB B
OCHOBHOM pa0oueM OKHE IMpOrpaMMbl», TOMOJIHUTEILHO MOXET M3 CHUCKa TpeOoBaHUI
IyOIIMpPOBATHCS €r0 UCTOUYHUK/(PYHKIIMOHAIbHAS POJTb, HAIIPUMED: «BEIYIIUH nu3aiiHep paboden
rpynmnbl 3aKazyuka).

Ecnu B Tekcre TpeOoBaHMI €CTh CCHUIKM Ha JIFOOBIE CTAHIAPTHI, HHCTPYKIUHU U T.J., TO B
TEKCTE BO3JIC KaXI0To U3 HUX naeTcs cebuika Buaa [B1], [b8], [I'13], a moagpoOuas nndopmarus o
MCTOYHUKE NPUBOJUTCS B IPUIIOKEHUU (OJTHOM WM HECKOJBKUX) C YKa3aHUEM BCEX BBIXOJHBIX
JTaHHBIX 3TOTO UCTOYHHUKA:

ABTOpBI, Ha3BaHUE (IIOJHOCTHIO, €CJIU €CTh M YTOUHAIOIIEE Ha3BaHHE, TOKE MPUBOAUTCS),
KaTeropusi JIOKyMeHTa, KeM M KOIJa M3/1aHO, CPOKM M obnacTh aeWcTBus U T.1. Iloxoxe Ha
oopMIIEHHE CTIMCKA JIUTEPATypPhl, HO B OTJIMUME OT HEr0 HUKAKUX COKpAILlEHUH U T.J. 3/1eCh HE
JienaeTcs, yKa3blBaeTcs JOMOMHUTEIbHAS HHPOPMaLUsA 00 aKTyaJIbHOCTH.

OOBIYHO, €ciaM Takoro pojaa MHPOpMalUU MHOTO, OHa OOBEAMHSIETCS MO HECKOJIBKUM
npuioxenusM. Hampumep, crangaptsl B «lIpunoxenue by, uncrpykuuu B «IIpunoxenue B» u

T.O.

3amanue
JInst 3a1aHHOM MpernogaBaTeeM TEMbI IPOU3BECTH:
1) cbop (nopozoswiit yposens)
2) cucTeMaTHU3aIuio (CpeoHuil yposeHs)
3) ananu3 u 00001IEHUE (8bICOKUIL YPOGEHD)
TpeOoBaHUH 3aKa3unKa U pa3padoTurKa.

KoHTpoJbHbIE BONIPOCHI
1. Yro takoe TpeboBanus?
2. J1st yero Hy>KHO cOOMpaTh TpeOOoBaHMS?
3. Ha kakux stanax »xwusHenHoro 1ukia 1O nerecoodpazno npousBoauTs cOop TpeboBaHMiA?
4. B yem 3aKIJIIOYAIOTCS M UTO MOTYT COJIEp>KaTh TpeOOBAHUS 3aKa3unuKa?
5. EcTb 1 pa3nuuu Mexay 3aKa3uuKOM CUCTEMBI U €€ MoJib3oBaTenem?

JlabopaTopnasi paGora Ne2

Pa3paboTka TeXHHYECKOTO 3aJaHsI HA aBTOMATH3UPOBAHHYIO CUCTEMY
corimacHo I'OCT 34.602-2020. Yacts 1



u ejlb. HaquTBCH pa3p3.63TLIBaTL TCXHUYCCKOC 3alaHUC IS0 HpOFpaMMHBIX HpOI[yKTOB COorJiaCHoO
JIEUCTBYIOIMM CTaHAapTaM.

Hnghopmayus

I'OCT 34.602-2020 siBisieTCss OCHOBHBIM pa0OYMM CTaHIAPTOM IS CO3JaHHUS TEXHHUYECKOTO
3ananus (T3) Ha pa3paboTky aBToMaru3upoBaHHbIX cucteM (AC) Ha ceromHsTHMUN AeHb. T3 Ha
AC sBisieTcs OCHOBHBIM JIOKYMEHTOM, OIPEACISIONUM TpeOOBaHUS U MOPSAIOK CO3JIaHus
(pa3BUTHS WU MOJCpPHHM3AIMHM - Jajee CO3JaHMs) aBTOMATH3WPOBAHHOW CHCTEMBI, B
COOTBETCTBUH C KOTOPBIM NMPOoBoAUTCS pazpadoTka AC u ee nmpueMka pu BBOJIE B IeHCTBUE.
T3 na AC pa3pabaThIBalOT HA CUCTEMY B IIEJIOM, IPETHA3HAYCHHYIO ISl pA0OTHI CAMOCTOSTEIILHO
WM B COCTaBE IPYrol CUCTEMBI.
Jlormuecku T3 MOXHO pa30MTh HAa HECKOJBKO dYacTeil: oOIIylo, CHEHHAIbHYI0 U
OpraHu3aloHHyl0. B Hactosuieit naboparopHoii paboTe Mbl OyAeM YYHUTHCS MHCATh OOIIYIO
yacTh T3.
K o01eit yacTi OTHOCSTCA CEYIOIIHNE Pa3/elibl:

» «O01me cBeIeHus))

» «Ha3naueHue U 1eNIU CO3JJaHHSI CUCTEMBI»

» «XapaKkTepUCTHKU O0BEKTa aBTOMATH3AI[U

PaccmoTpum ux conepikanue noapodHee. B paznene «O0mue cBeeHHs» YKa3bIBAIOT:
1) nonHOe HauMEHOBaHKUE CUCTEMBI U €€ YCIOBHOE 0003HAUEHHUE;
2) mmdp Tembl win mudp (HoMep) 10TOBOPa;
3) HaMMEHOBaHHE MNpeanpuATHH (0ObeauHEeHU) pa3paboTyMKa M 3aKa3uuKa (MOJIb30BATEIs)
CHCTEMBI U UX PEKBU3HTHI;
4) nepedeHb JOKyMEHTOB, HA OCHOBAHUHU KOTOPBIX CO3/1a€TCsI CUCTEMA, KEM U KOI'Jla YTBEp KICHbI
3TH JOKYMEHTHI;
5) nnaHOBbIE CPOKU Hayasla 1 OKOHYaHUS PabOThI IO CO3/IaHUIO CUCTEMBI;
6) cBeieHNs 00 NCTOYHUKAX U MOpsiiKe PUHAHCHPOBaHUS paboT;
7) nops10k 0OpMIIEHUS U IPEIbSIBICHUS 3aKa3YUKy PE3yJIbTaTOB PadOT MO CO3/1aHUI0 CUCTEMBI
(ee yacTeil), MO M3TOTOBIICHUIO W HAIAJKE OTIENBHBIX CPEIACTB (TEXHHYECKHX, MPOTPAMMHBIX,
UH(POPMALIMOHHBIX) U MPOrPaMMHO-TEXHMUYECKHX (IIPOrpaMMHO- METOJMYECKHUX) KOMILJIEKCOB
CHCTEMBI.
Paznen «Ha3zHaueHue u 1enu co3ianust (pa3BUTHS) CUCTEMbD» COCTOUT U3 MOJIPa3/IeioB:
1) Ha3HAYEHHE CUCTEMBI;
2) 11en CO3aHUsl CUCTEMBI.
B nonpasnene «Ha3HaueHWe CHCTEMBI» YKa3bIBalOT BUJ aBTOMATH3HPYEMOW HEATENbHOCTH
(ynpaBieHue, IpOEKTUPOBAHUE U T. 1.) U MEpeYeHb 0OBEKTOB aBTOMAaTH3alMU (0OBEKTOB), Ha
KOTOPBIX MPEAIIONIAraeTcs €€ UCTIONb30BaTh.
Hns ACY [OMONHUTENBHO YKa3bIBAIOT MEPEYeHb AaBTOMATHU3UPYEMBIX OpraHoB (IIyHKTOB)
YIIPABJICHUS U YIIPABISIEMBIX 00BEKTOB.
B nonpasnene «llenu co3manusi cucTeMbl» NPUBOAST HAMMEHOBAaHUS U TpeOyeMble 3HAYCHUs
TEXHUYECKHUX, TEXHOJIOTMYECKHIX, MPON3BOJICTBEHHO-DKOHOMHYECKIX WJIHM JPYTHX IOKa3aTelen
00BbEKTa aBTOMATHU3AllUU, KOTOPbIE JOJDKHBI OBITH JIOCTUTHYTHI B pe3ynbTare cozfganus AC, u
YKa3bIBAlOT KPUTEPHH OIIEHKU JOCTIKEHHS TEJIeH CO3/JaHNsI CUCTEMBI.
B paznene «XapakTepucTUKH 00BEKTa aBTOMATU3AIIUIY TIPUBOJIAT:
1) xpaTtkue cBemeHUs 00 OOBEKTE aBTOMATH3AIMM HMIIM CCBUIKM Ha JOKYMEHTHI, COJEpIKalie
TaKyto HH(POpPMaIHIO;
2) cBemeHHst 00 YCIOBHSIX OJKCIUTyaTallid OOBEKTa aBTOMATH3alMs W XapaKTEPUCTHKAX
OKPYKaroIlEe Cpebl.

[Tpumeuanue: ns CAIIP B paznene TOMOJHUTENBHO MPUBOAST OCHOBHBIE MapaMeTphl U
XapaKTEPUCTHKH OOBEKTOB MPOCKTUPOBAHMUS.

3aganue

pa3paboTaTh MEPBYIO YACTh TEXHHUYECKOTO 33/JaHUS HA CO3/IaHHE aBTOMATH3HPOBAHHOM
cucteMbl. B kadectBe cuctembl Oepércs Ta, M KOTOpPOM ObuIM CcOOpaHbl TpeOOBaHHS B
npeabIayIei 1abopatopHoii padore.



KoHnTpoabHbie Bonpockl
1. Ha ocHOBaHUM KaKUX JOKYMEHTOB MOKET CO3aBaThCsl aBTOMATU3UPOBAHHAs cUCTEMA?
2. Uto Takoe 00bEKT aBTOMATH3AINH?
3. Kak pacumdpossiBaercs adopeBuatypa «CAIIP»?
4. Kak pacummdpossiBaeTcs ab0peBuarypa «ACY»?
5. Moxer nu pazgen «Onucanue o0beKTa aBTOMATHU3AIMKWY BKIIIOYATh CXEMbl, PUCYHKH,
rpadukn?

JlabopaTopnast paGora Ne3

Pa3paboTka TeXHHYECKOTO 3aJaHMs HA aBTOMATH3UPOBAHHYIO CHCTEMY
coriacHo 'OCT 34.602-2020. Yacts 2

L]env: HaydnTHCS pa3padaThiBaTh TEXHUYECKOE 33JIaHUE JUISI TIPOTPAMMHBIX ITPOYKTOB COTJIACHO
JICUCTBYIOLLUM CTaHAapTaM.

Hnghopmayusn

I'OCT 34.602-2020 sBnseTcss OCHOBHBIM paboO4yMM CTaHAApPTOM JUIS  CO3JaHUs
TexHu4eckoro 3afanus (13) Ha pa3paboTKy aBTOMaTH3UpOBaHHBIX cucTeM (AC) Ha ceroAHAIIHUNA
neHb. T3 Ha AC sBnsieTCS OCHOBHBIM JIOKYMEHTOM, OIPEAEISIOUIMM TpeOOBaHUSA U MOPAIOK
co3/1aHus (pa3BUTHs WM MOJEPHU3ALMM - Jajlee CO3JaHMsl) aBTOMaTU3UPOBAaHHON CHCTEMBI, B
COOTBETCTBUU C KOTOPBHIM NpoBoAUTCS pa3padoTka AC u ee npueMka Ipu BBOJE B IEHCTBUE.

T3 na AC pa3pabaTbiBaloT Ha CHCTEMY B LE€JIOM, HpPEJHA3HAYCHHYIO [UIl paboThI
CaMOCTOSITEJILHO UJIU B COCTaBE APYroil CUCTEMBI.

Jlornueckn T3 MOXHO pa3OUTh Ha HECKOJBKO dYacTeil: oOuIylo, CHEHHATIbHYI U
OpraHu3anoHHyl0. B Hacrosmieir maboparopHoil paboTe MbI OydeM YYHTBCS TIHCATh
crienuanbHyto yacth 13.

K crenmanpHON YacTH OTHOCHUTCS OJMH OoJbinoi pa3zel, kotopomy B 'OCT 34.602-2020
COOTBETCTBYET Mil. 2.6 moJ Ha3BaHueM «T'peboBaHus k cucreMe». B uzaeane, B coaepKumoe 3Toro
paszena JOJDKHBI NEpeXoauTh TpeboBaHusd u3 crenudukanuu tpeboanuil (JlabopaTopHas
pabora Nel). OH CIyXHUT AJ OKOHYATEJBHOTO MX YHOPSJAOYMBAHUS M CTPYKTYPUPOBAHMSL.
PaccMoTpuM coneprkanue 3Toro pasjena nojapooHee.

Paznen "TpebGoBanus k cucteMe" COCTOUT U3 CIEAYIONMIUX MOAPA3/IEeTIOB:

1) TpeboBaHMS K CUCTEME B LIETIOM;
2) TpeboBaHus K QYHKIUIM (3a7a4aM), BEITIOTHSIEMBIM CUCTEMOII;
3) TpeGoBaHMs K BUAAM 00€CTICUEHUS.

CocraB TpeOoBaHMU K CHCTEME, BKJIIOYaeMbIXx B JaHHbIM paszgen T3 Ha AC,
YCTaHaBJIMBAIOT B 3aBUCHUMOCTH OT BHJA, Ha3HAUeHHs, cHeU(UUECKUX OCOOEHHOCTEH U
yCIIOBUI (YHKIIMOHUPOBAHUSI KOHKPETHOM CHCTEMBI. B KaXkJIoM mojapazjiesne NpuBOJIAT CChUIKH
Ha JIelicTByIOIIMe HOpMaTUBHBIE TexHuYeckue qokyMmeHTsl (HT/L), onpenenstonue TpedoBanus
K CUCTEMaM COOTBETCTBYIOLIETO BU/JIA.

[2.6.1.] B nonpasnene "Tpedosanusn k cucmeme ¢ yenom'" yka3blBaror:

- TpeOoBaHMs K CTPYKType U QYHKIIMOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHUS K YMCICHHOCTH U KBATH(UKAIIMK MTEPCOHANIA CUCTEMbI U PEKUMY €ro paboThl;
- IOKa3aTeIu Ha3HAuYCHUS;

- TpeOOBaHMS K HaJIeKHOCTH;

- TpeOOoBaHUs 0€30M1aCHOCTH;

- TpeOOBaHMS K SPrOHOMHUKE U TEXHUYECKOM 3CTETHKE;

- TpeboBaHMs K TpaHCIOPTAOENbHOCTHU ISl MOABUKHBIX AC;

- TpeOOBaHUS K HKCIUTyaTallMH, TEXHUYECKOMY OOCIYKUBAHUIO, PEMOHTY U XPaHEHUIO
KOMIIOHEHTOB CHCTEMBI;

- TpeOOBaHUS K 3alIUTe HH(POPMALIMU OT HECAHKIITMOHUPOBAHHOTO JIOCTYIA;

- TpeOOBaHUS 1O COXPAHHOCTH MH(OPMALIUU TIPU aBaAPUSIX;

- TpeOOBaHUA K 3alIUTE OT BIUSHUS BHEIIHUX BO3/1EHCTBUN;



- TpeOOBaHMS K MaTEeHTHON YHCTOTE;

- TpeOOBaHUS 110 CTAaHIAPTU3AIMN U YHUPUKAITUY;

- TOTIOJTHUTETILHBIE TPEOOBAHMUSI.

[2.6.1.1.] B TpeboBanusiX K CTPYKTYpe 1 QYHKIMOHUPOBAHUIO CUCTEMBI IPUBOJSAT:

1) mepeveHb MOJCUCTEM, X Ha3HAUCHHE U OCHOBHBIC XapaKTEPUCTUKH, TPEOOBAHUSI K YHCITY
YPOBHEH HEepapXHUU U CTETICHH LIEHTPATH3AIUN CUCTEMBI;

2) TpeboBaHMs K crioco0aM M CpeICcTBaM CBSI3H I HH()OPMAIIMOHHOTO OOMEHa MEXIY
KOMITOHEHTAMHU CHUCTEMBI,

3) TpeOoBaHUs K XapaKTepUCTUKaM B3aMOCBSI3€H CO3/1aBaeMON CHUCTEMBI CO CMEKHBIMU
cucTteMaMu, TpeOOBaHHUS K €€ COBMECTUMOCTH, B TOM YHCJI€ yKa3aHHsI O crioco0ax oOMeHa
uH(popmaIei (aBTOMaTHIECKH, MEPEChUIKON TOKYMEHTOB, IO TeJedOHY U T.I1.);

4) TpeboBaHus K pexuMaM GYHKIHOHUPOBAHUS CUCTEMBI;

5) TpeGoBaHMUsI IO JUATHOCTUPOBAHUIO CUCTEMBI,

6) MEepCIEeKTUBBI PA3BUTHS, MOJACPHU3AINN CUCTEMBI.

[2.6.1.2.] B TpeGoBaHMsAX K YUCJICHHOCTH U KBaJTH(PUKanuu nepconana AC npuBojAr:

- TpeOOBaHMs K YMCICHHOCTH MepcoHana (moias3oBateneit) AC;

- TpeOoBaHMs K KBATU(UKALMK IEPCOHANA, TOPSIIKY €ro MOArOTOBKH M KOHTPOJISI 3HAHUHN U
HABBIKOB;

- TpeOyeMbIil pexuM padboTsl nepcoHana AC.

[2.6.1.3.] B Tpe6oBaHusIX K moKka3aTejasaM HazHayeHust AC IpUBOISAT 3HAUCHHS TaPAMETPOB,
XapaKTEPHU3YIONINE CTETICHh COOTBETCTBHS CUCTEMBI €€ Ha3HAUYCHHUIO.

Jnst ACY yka3bIBaioT:

- CTETIEHb MPUCIIOCOOIIEMOCTH CUCTEMBI K H3MEHEHHIO TPOIECCOB U METOJIOB YIIPABICHUS, K
OTKJIOHCHHSIM TTapaMeTPOB 00BEKTa YIIPaBICHUS;

- IOMyCTUMBIE TIPEeIeNbl MOJEPHHU3AIUN U PA3BUTUSI CHCTEMBI;

- BEpPOSTHOCTHO-BPEMEHHBIE XapaKTEPUCTUKH, IPU KOTOPHIX COXPAHSETCS 1IeJIeBOe Ha3HAUCHUE
CHUCTEMBI.

[2.6.1.4.] B TpeGoBaHMs K HAAEKHOCTH BKJIIOYAOT:

1) cocTaB ¥ KOJIMYECTBEHHBIE 3HAUCHUS TIOKA3aTeIIeH HAaICKHOCTH ISl CHCTEMBI B TCJIOM FUIH €€
MOJICHCTEM;

2) nepevyeHb aBapUIHBIX CUTYAIIH, 10 KOTOPHIM JOKHBI OBITH PETIAMEHTUPOBAHBI
TpeOOBaHMS K HAJC)KHOCTH, U 3HAYCHUS COOTBETCTBYIOIINX MTOKA3aTEIICH;

3) TpeboBaHUs K HAAEC)KHOCTH TEXHHUUECKUX CPEACTB U MPOrPaMMHOT0 0OecTeueHus;

4) TpeboBaHUS K METOZAM OLIEHKH U KOHTPOJIS MoKazaTenel HaJe)KHOCTH Ha Pa3HbIX CTATUAX
CO3JIaHUS CHCTEMBI B COOTBETCTBHH C JICHCTBYIONUMH HOPMATHBHO -TEXHHYCSCKUMHU
TOKYMEHTaMHU.

[2.6.1.5.] B TpeGoBanusi Mo 6€30MaACHOCTH BKJIIOUYAIOT TpeOOBaHUS 110 00€CTICUSHUTO
0e301aCHOCTH ITPU MOHTAaXe, HaJIaJKe, IKCITyaTallui, 00CITy>)KHBAaHUH U PEMOHTE TEXHIUYICCKUX
CPENICTB CHCTEMBI (3alUTa OT BO3JACHCTBUI IIEKTPUUECKOTO TOKA, AIEKTPOMArHUTHBIX MOJICH,
AKYCTHYCCKHX IIYMOB | T.I1.), TIO JIOMYCTHMBIM YPOBHSIM OCBEIIICHHOCTH, BUOPAIIMOHHBIX U
[TYMOBBIX HAarpy3oK.

[2.6.1.6.] B TpeGoBaHMsl MO0 3PrOHOMHUKE M TEXHHYECKOM ICTEeTHKE BKIIOYAIOT TOKA3aTeNn
AC, 3agaroniie He0OX0IMMO€E KaYeCTBO B3aUMOIECHCTBHUS YEJIOBEKA C MAIIIMHON U
KOM(OPTHOCTH YCIOBHI pabOTHI IEpCOHANA.

[2.6.1.7.] dnsa noaBuxHbIX AC (Hanpumep, AC ais nepeBUKHBIX 1JaO0OpaTOpUid, y3JI0B CBSI3H
U T.1.) B TPeOOBaHMS K TPAHCIOPTA0eIbHOCTH BKJIIOYAIOT KOHCTPYKTHBHBIE TpeOOBaHUS,
00ecIreunBaroIIre TPAHCIOPTA0ETPHOCTh TEXHUYECKUX CPEJICTB CUCTEMBI, a TAK)Ke TpeOOBaHUS
K TPAHCIIOPTHBIM CPEJICTBAM.

[2.6.1.8.] B Tpe0oBaHNs K IKCIIyaTAllNH, TEXHHYECKOMY 00C/IyKHBAHNIO, PEMOHTY U



XPaHEHHNI0 BKJIIOYAIOT:

1) ycnoBus U perjaaMeHT (PeXUM) SKCITyaTallui, KOTOPbIE JOJKHBI 00eCcTIeurnBaTh
UCToNb30BaHue TexHnueckux cpeacTB (TC) cucTeMsl ¢ 3a1laHHBIMU TEXHUYECKUMHU
MOKa3aTesIIMH, B TOM YHUCJI€ BUbI U IEPUOIUYHOCTh oO0cayx)uBanus TC cucteMbl Uiu
JOTTYCTUMOCTE PabOThI 0€3 00CITYKUBAHNUS,

2) npeaBapUTEIbHbIE TPEOOBAHUS K JOIYCTUMbIM IUIOLIAASIM JIJIs pa3MeleHus nepconana u TC
CUCTEMBI, K TTapaMeTpaM ceTell YHEProCHAOKEHUS U T.I1.;

3) TpeGoBaHUA 11O KOTUYECTBY, KBATH(PHUKAIINH 00CTYKUBAIOIIET O MEPCOHANA U PEKUMaAM €ro
paboTHI;

4) TpeOoBaHUs K COCTAaBY, Pa3MEIICHHIO U YCIOBHUSAM XpaHEHUSI KOMIUIEKTA 3alacHbIX U3l U
npuOOpoB;

5) TpeGoBaHMS K periaMeHTy 00CITyKUBaHUS.

[2.6.1.9.] B Tpe0oBanus Kk 3amuTe HHPOPMALMHU OT HECAHKIIMOHMPOBAHHOIO 10CTYIA
BKJIFOYAIOT TpeOoBaHus, ycTaHoBieHHble B HT ]I, neficTBytomeii B oTpaciu (BeJOMCTBE)
3aKa3yvuKa.

[2.6.1.10.] B TpeGoBaHMAX 0 COXPAHHOCTH HH(OPMALMHU IPUBOJAT IEPEUEHb COOBITUNA:
aBapuil, 0TKa30B TEXHUYECKUX CPEJCTB (B TOM UHUCIIE - MOTEePS MUTAHUS) U T.II., IPU KOTOPHIX
JOJDKHA OBITH 00ecreueHa COXPaHHOCTh HH(GOPMAIINK B CUCTEME.

[2.6.1.11.] B Tpe6oBaHMsAX K cpeACTBaM 3allIUThHI OT BHEIIHUX BO3AeCTBUI TTPUBOIAT:

1) TpeboBaHMs K paAUOIIEKTPOHHOH 3amuTe cpencts AC;

2) TpeboBaHMs IO CTOMKOCTH, YCTOMYMBOCTH U MIPOYHOCTH K BHEIIHUM BO3JIEUCTBUAM (Ccpeie
IpPUMEHEHU).

[2.6.1.12.] B Tpe0oBaHMSAX IO NATEHTHOM YMCTOTE YKA3bIBAIOT IEPEUYCHb CTPAH, B OTHOLUIEHUU
KOTOPBIX JIOJI’KHA OBITH 0O€CIieueHa MaTeHTHAsI YUCTOTa CUCTEMBI U €€ YacTeH.

[2.6.1.13.] B TpeGoBaHuA K CTAHAAPTH3ALUHA U YHH(PHUKALNH BKIIIOYAIOT:

NO0Ka3aTeNy, yCTaHABIUBAIOLIME TPeOyeMyto CTeNIeHb HCIOIb30BaHUsl CTaHapTHBIX,
YHU(ULIUPOBAHHBIX METO/I0B peanu3anuu GyHKIHUH (3a/1a4) CUCTEMBI, TOCTaBISIEMBIX
IIPOTrPaMMHBIX CPEICTB, TUIIOBBIX MATEMATUUYECKUX METOAOB M MOJEJIEH, TUITOBBIX TPOEKTHBIX
peuieHuil, yHu(pUIMPOBaHHBIX (POPM yNpPaBIEHYECKUX JOKYMEHTOB, yCTaHOBIEHHbIX 1P
50.1.019-2000, 00611ecoro3HBIX KIacCH(PUKATOPOB TEXHUKO-3KOHOMHYECKOH HHPOPMAIHH 1
KJIACCU(PHKATOPOB APYTUX KaTErOpHii B COOTBETCTBUH C 00JACThIO X IPUMEHEHUs, TPeOOBaHUS
K UCTIOJIb30BaHUIO TUIOBBIX aBTOMAaTU3UPOBAHHBIX Pa00YMX MECT, KOMIIOHEHTOB U
KOMIIJIEKCOB.

[2.6.1.14.] B nonosiHuTe/IbHBIE TPEOOBAHMS BKIIOYAIOT:

1) TpeboBaHMS K OCHAILIEHUIO CUCTEMBI YCTPOHCTBAMH JIJIsl OOy4EHHUsI epcoHata
(TpeHa)kepamHu, IPYTUMH YCTPOMCTBAMU aHAIOTUYHOT'O Ha3HAUYEHUS) U IOKyMEHTallMel Ha HUX;
2) TpeboBaHMs K CEPBUCHOM anmaparype, CTeHAaM JIJIs IPOBEPKH 3JIEMEHTOB CUCTEMBI;

3) TpeboBaHUs K CUCTEME, CBSA3AaHHBIE C OCOOBIMH YCIOBHUSAMU IKCILTyaTaIUH;

4) cnenmanbHble TPEOOBAHUS MO0 YCMOTPEHHUIO pa3paboTUMKa WM 3aKa3YUKa CUCTEMBI.

[2.6.2.] B monpasnene "Tpebosanusn k pynkyuam (3aoauam)' , BHIIOTHIEMBIM CHCTEMOMH,
IPUBOJST:

1) mo kaxx70¥ mojcucTeMe rnepedeHpb QyHKIUH, 3a1a4 WM UX KOMIUIEKCOB (B TOM YHUCIIE
o0ecreunBaroMX B3aUMOIEHCTBIE YacTe CUCTEMBI), TOJUIeKAIUX aBTOMATU3AUU; TPU
CO3/IaHHMU CUCTEMBI B JIBE UJIH OoJiee ouepeu - mepeuyeHb (PyHKIMOHATBHBIX MOJCHCTEM,
OTACNBHBIX (PYHKIIMIA WJIH 3aJ1a4, BBOJIUMBIX B JIEUCTBUE B |- M TOCIENYIOMNX OYEPEaIX;

2) BpeMEHHOM perjlaMeHT peaau3aluu Kaxaou QyHKIuu, 3a1a4uu (MM KOMIIEKCa 3a/1a4);

3) TpeboBaHMA K KaUeCTBY pean3aluy Kak01i (YHKIIUH (3a/1a4 I KOMILIEKCa 3a71a4), K
dbopme npeacTaBiIeHUS BEIXOJHOW HHPOPMALIUU, XapaKTEPUCTUKN HEOOXOIUMON TOUHOCTH U
BPEMEHH BBITIOJTHEHHMsI, TPeOOBAaHUS OJJTHOBPEMEHHOCTH BBIIOJIHEHUS IPYIIBI (QYHKITHH,



JIOCTOBEPHOCTH BbIJAYU PE3YIbTATOB;

4) mepevyeHb U KPUTEPUH OTKA30B JJIs KAXI0W (PYHKIIMH, IO KOTOPOH 3a/1af0TCS TPeOOBAHUS 110
HaJE)KHOCTH.

[2.6.3.] B nonpaznene "Tpebosanusa k eudam obecneuenusa’ B 3aBUCUMOCTH OT BUA CUCTEMBI
OPHUBOJAT TPEOOBAHUS K MATEMaTUYECKOMY, HH(POPMAIIMOHHOMY, IMHIBUCTHYECKOMY,
IPOrpaMMHOMY, TEXHUUECKOMY, METPOJIOTUYECKOMY, OPTraHU3aIUOHHOMY, METOIUYECKOMY U
JPYTUM BUJaM 00€CIIeUeHUsI CUCTEMBI.

[2.6.3.1.] Ans MaTeMaTH4YeCKOro o0ecneyeHnsl CHCTEMbI IPUBOAAT TPEOOBAHHS K COCTaBY,
o0jacTu NpUMeHEeHUs (OrpaHUYeHUs]) U cloco0aM UCIOIb30BaHMs B CHCTEME MaTEeMaTHYECKUX
METOJI0B U MOJIEJICH, TUIIOBBIX AJITOPUTMOB U AJITOPUTMOB, MOJUIEkKAIIUX pa3paboTKe.
[2.6.3.2.] lnsg uHpOPMALIMOHHOTO 00eceYeHUsI CHCTEMbI IPUBOISIT TPSOOBAHUS:

1) k cocTaBy, CTpYKTYpe U clioco0aM OpraHu3aluy JaHHbIX B CUCTEME;

2) k nH(OPMALMOHHOMY OOMEHY MEXI1y KOMIOHEHTAMH CHCTEMBI;

3) Kk uH)OPMALIMOHHOM COBMECTUMOCTH CO CMEKHBIMU CHCTEMAaMH;

4) 1o UCTIOIB30BAHUIO OOIECOI03HBIX U 3aPETUCTPUPOBAHHBIX PECITYOIMKAHCKUX, OTPACIEBBIX
KJIACCH(PHKATOPOB, YHUPHUIIMPOBAHHBIX IOKYMEHTOB M KJIaCCU(UKATOPOB, ICHCTBYIOMINX HA
JAHHOM IPEIIPUITUN;

5) 0 NPUMEHEHUIO CUCTEM YIpPaBJIeHUs 6a3aMH JJaHHBIX;

6) K CTpYKType npoiiecca coopa, 00paboTku, nepeaadyu JaHHBIX B CUCTEME U MPEJICTABICHUIO
JTAaHHBIX;

7) K 3al1UTe NaHHBIX OT Pa3pyLICHUIN P aBapusiX U cOOSIX B JEKTPONUTAHUHN CUCTEMBI;

8) K KOHTPOJTI0, XPAaHCHHIO, OOHOBJICHUIO U BOCCTAHOBJICHHIO JTAHHBIX;

9) k mpoueaype NpUAaHUs IOPUAUUECKOIN CUITBI JOKYMEHTaM, IPOAYLUPYEMBIM TEXHUYECKUMU
cpeacrBamu AC (B cootBercTBur ¢ [OCT 6.10.4).

[2.6.3.3.] Ay JMHIBHCTHYECKOT0 00ecnedeHus1 CUCTEMbI IPUBOAT TPEOOBaHMS K
IPUMEHEHUIO B CUCTEME A3BIKOB ITPOrPAaMMHUPOBAHUS BBICOKOTO YPOBHS, S3bIKOB
B3aUMOJICUCTBHS T0JIb30BaTENIed U TEXHUYECKUX CPEJICTB CUCTEMBI, a TAK)KE TpeOOBaHUS K
KOJAMPOBAHMIO U JJEKOJAUPOBAHMIO JIAHHBIX, K sI3bIKaM BBOJ1a-BbIBO/IA JJAHHBIX, S3bIKAM
MaHUIYJIMPOBAHUS JaHHBIMU, CPEJCTBAM OMUCAHUS IpeIMETHON 00sacTu (00beKTa
aBTOMAaTHU3allMM), K Cllocobam OpraHu3aluy Juanora.

[2.6.3.4.] [l mnporpaMMHOIo o0ecre4eHnsi CUCTEMBI IIPUBOJAT IIEPEYEHb IOKYITHBIX
IPOTrpaMMHBIX CPEJICTB, a TAK)KE TPEOOBAHMUSL:

1) K He3aBUCUMOCTH MTPOrPAMMHBIX CPEJCTB OT Ucnoiab3yeMbix CBT u onepalinoHHOM Cpebl;
2) K KauecTBY NPOTrPaMMHBIX CPEJICTB, a TAKXKE K CII0co0aM ero obecredeHust U KOHTPOJIS;

3) mo HeoOXOIMMOCTH COTJIACOBAHMS BHOBb pa3pabaTbiBaeMbIX MPOTPAMMHBIX CPEJCTB C
(GOHIIOM aNTOPUTMOB U MPOTPAMM.

[2.6.3.5.] lna TexHu4ecKOro odecrnedeHusi CUCTEMBI TPUBOJIAT TPEOOBAHMS:

1) kK BUAAM TEXHUUYECKHUX CPEACTB, B TOM YHUCJE K BUJAM KOMIIJIEKCOB TEXHUYECKUX CPEJICTB,
IPOrpaMMHO-TEXHUUYECKUX KOMITJIEKCOB M IPYTMX KOMIUIEKTYIOIIMX U3JENINH, TOMYyCTUMBIX K
HCIIOJIb30BAHUIO B CHCTEME;

2) K pyHKIMOHATBHBIM, KOHCTPYKTUBHBIM U AKCIUTYaTallUOHHBIM XapaKTEPUCTUKAM CPEJICTB
TEXHUYECKOTO 00eCIIeueHUsI CUCTEMBI.

[2.6.3.6.] B TpeOoBaHMIX K METPOJIOrH4ecKOMY 00ecneuyeHUu 0 IPUBOJIST:

1) mpenBapUTENbHBINA NEPeUCHb U3MEPUTETHHBIX KaHAJIOB,;

2) TpeboBaHMs K TOYHOCTH U3MEPEHUN apaMeTpoB U (WJIH) K METPOIOTHYECKUM
XapaKTepUCTHKaM U3MEPUTEIbHBIX KaHAJIOB;

3) TpeboBaHMs K METPOJIOTHYECKOH COBMECTUMOCTH TEXHUYECKUX CPEICTB CUCTEMBI;

4) nepeuyeHb YNPaBIISIOMNX U BHIYMCIUTENbHBIX KAHAIOB CUCTEMBI, 1151 KOTOPBIX HEOOXO0IUMO
OILICHUBATh TOYHOCTHBIE XapaKTEPUCTHKH;
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5) TpeboBaHUS K METPOJIOTMYECKOMY 00ECIIEUEHUIO TEXHUYECKUX U MPOTPAMMHBIX CPEJCTB,
BXOJSIIMX B COCTAB U3MEPHUTEIBHBIX KaHAIOB CUCTEMBI, CPEACTB BCTPOEHHOT'O KOHTPOJIS,
METPOJIOTUYECKON IPUTOAHOCTH U3MEPUTEIBHBIX KaHAJIOB U CPEACTB U3MEPEHUH,
UCIIOJIb3YEMbIX NIPU HAJAJAKEe U UCIIBITAHUAX CUCTEMBI;

6) BUJI METPOJIOTUUECKON aTTecTaluuu (Tocy1apcTBEHHAs WM BEAOMCTBEHHAs) C YKa3aHUEM
HOpsI/IKa €€ BBIOJIHEHUS U OpraHU3aluii, IPOBOJALIUX aTTECTALUIO.

[2.6.3.7.] lns opraHu3amiuoHHOr0 odecnevdeHusi IPUBOIAT TPEOOBAHNUS:

1) k cTpykType ¥ GYHKIHAM MOAPA3ICICHUN, yYACTBYIOIUX B (YHKIIMOHUPOBAHUHU CHCTEMBI
WK 00€ecIIeYnBaKOIIUX SKCIUTyaTallHIo;

2) K opranu3anuy QyHKIMOHUPOBAHUS CUCTEMBI U ITOPAIKY B3auMoaencTBus nepconana AC u
nepcoHasnga 00beKTa aBTOMaTU3alUu;

3) k 3amuTe OT OIMOOYHBIX ACHCTBUN IEPCOHANIA CUCTEMBI.

[2.6.3.8.] A MmeTtoauueckoro odecnevyenuss CAIIP npuBoasaT TpeGOBaHUS K COCTABY
HOPMAaTUBHO-TEXHUYECKOHN JOKYMEHTALlUU CUCTEMBI (IIEpEeYeHb IPUMEHSAEMBIX IIPU €€
(GYHKIIMOHUPOBAHUU CTaHJAPTOB, HOPMATUBOB, METOJUK U T.II.).

3ananue

Pa3paboraTh BTOpYIO0 4YacTh TEXHMYECKOTO 3a/laHWsl HA CO3/IaHuE aBTOMATH3UPOBAHHOM
cucremsl, ucnonbiys TpeboBanus ['OCT 34.602-2020. B kauectBe cucteMbl Oepércs Ta, A
KOTOpOi ObulM coOpaHbl TpeOOBaHMS W HamucaHa MepBas 4YacTh 13 B NPepIIylIuX ABYX
1abopaTOpPHBIX paboTax.

KoHTpoJibHbIE BOIPOCHI

1. Yto Takoe TMHTBUCTHYECKOE 00ECIICYCHHE CUCTEMbI?

2. Yrto Takoe MeTou4YecKkoe 00ecredeHne CUCTEMbI?

3. Uto Takoe TEXHUYECKOE 00ECIICUeHHE CUCTEMbI?

4. Yto Takoe opraHU3alMOHHOE 00eCcTIeYeHUE CUCTEMBI?

5. Yro Takoe nHpOpMaAITMOHHOE 00ECTICYCHUE CUCTEMBI?

JlaGopaTopHas padora Ne4d

Pa3paboTka TeXHUYECKOTO 3a/1aHKsI HA aBTOMATU3UPOBAHHYIO CUCTEMY
coriacHo ['OCT 34.602-2020. Yacts 3

L]env: HayunThCA pa3padbaThIBaTh TEXHUYECKOE 3aJaHHUE JJISl IPOTPAMMHBIX NMPOJAYKTOB COTIACHO
JEHCTBYIOIMM CTaHJapTaM.

Hnghopmayusn

I'OCT 34.602-2020 sBnsieTcss OCHOBHBIM pabo4yMM CTaHAAPTOM JUIS  CO3JaHUs
TexHu4eckoro 3ananus (1T3) Ha pa3paboTKy aBToMaTH3upoBaHHBIX crcTeM (AC) Ha ceroaHsIIHUHA
nenb. T3 Ha AC sBnsieTCS OCHOBHBIM JIOKYMEHTOM, OIpPENEISIONIMM TpeOOBaHUSA U MOPSAIOK
CO3/1aHMs (Pa3BUTHS WM MOJEpPHHU3AIMU - Jajiee CO3JaHMsI) aBTOMAaTU3UPOBAaHHON CHCTEMBI, B
COOTBETCTBUU C KOTOPHIM MPOBOIUTCS pa3padoTka AC U ee mprueMKa MpH BBOJIE B ICHCTBUE.

T3 na AC pa3pabaTblBalOT Ha CHCTEMY B L€JIOM, NpEIHA3HAYCHHYIO [UIi paboOThI
CaMOCTOSITENIbHO WJIM B COCTaBE APYTOil CUCTEMBI.

Jlornueckn T3 MOXHO pa3OUTh Ha HECKOJBKO dYacTeil: oOmIylo, CHENHATIbHYI U
OpraHu3aIMoHHYI0. B HacTosmel 1abopaTopHOl paboTe MbI Oy/IeM YUYUTHCS MUCATh MTOCIIEIHION0,
OpraHM3alMOHHYIO YacTh T3.

K opranuzanmonHoi yactu oTHOCUTCS WH(OpMaLKs, IPEICTaBICHHAs B pa3zenax:

» CocraB 1 coepkanue paboT 10 CO3aHUI0 CUCTEMBI;
» Ilopsaok KOHTpOIIS U NPUEMKH CHCTEMBI,
» TpeOoBaHUs K COCTaBY M COJACPKAHUIO pabOT MO MOJATrOTOBKE OOBEKTa aBTOMATHU3AIMU K

BBOJly CUCTEMBI B JICHCTBUE;

» TpeOGoBaHUs K JOKYMEHTHPOBAHHUIO;



» Hcrounuku pa3paboTKH.

PaccmoTpum coneprxanue 3TUX pa3ienoB moapoOHee.

Pazmen “CocraB u comepkaHue pabOT MO CO3MaHUI0 (PAa3BUTHIO) CHUCTEMBI” IOJDKEH
coJiepaTh MEPEUYCHb CTAJUA M ATANoOB padoT MO CO3AaHHI0 cucTeMbl B cooTBeTcTBUU ¢ [[OCT
24.601, cpoku MX BBIIOJIHEHUS, NEPEUCHb OPTaHU3AIMA — HCIOIHUTENCH paboT, CCHUIKM Ha
JIOKYMEHTBI, ITOATBEPKIAIOIINE COTJIACUE ITUX OpPraHu3aluil Ha y4acTHE B CO3JaHUU CUCTEMBIL,
WY 3aIUCh, ONIPEIENIAIONIYI0 OTBETCTBEHHOTO (3aKa34MK WIH Pa3pabOTUMK) 3a MPOBEICHHE ITHX
pabor.

B nanHOM paszeine Takke NpUBOJST:

1) mnepeyenr pgokymeHToB, mo ['OCT 34.201, npenwsBaseMbIX IO OKOHYaHUU
COOTBETCTBYIOIIUX CTaIUH U 3TANOB pabdoT;

2) BUJ U MOPSAOK MPOBEICHUS KCIEPTU3a TEXHUYECKOW JAOKyMEHTaluu (CcTaaus, JTa,
00BbeM NpoBEPsSIEMON 'MTOKYMEHTALMH, OpraHU3alusa-3KCIEPT);

3) mporpammy paboT, HampaBJIEHHBIX HAa o0ecrieueHue TpeOyemMoro ypoBHS HaJEKHOCTH
paspabarbiBacMOl CUCTEMBI (TIPU HEOOXOMMOCTH);

4) mepedeHb pabOT MO METPOJOTHYECKOMY OOECMEUYeHHIO Ha BCEX CTaAHsIX CO3JaHUs
CUCTEMBl C YKa3aHMEM HX CPOKOB BBIIIOJHEHUS W OpraHu3alui-ucnojHuTenen (mpu
HEOOXOAMMOCTH).

B paznene “Ilopsiok KOHTPOJIS U IPUEMKH CUCTEMBI” YKa3bIBAIOT:

1) Bunpl, coctaB, 00bEM U METOJbI UCIBITAHUN CUCTEMBI U €€ COCTaBHBIX YacTel (BUIbI
UCIBITAHUH B COOTBETCTBUU C JCHUCTBYIOIIMMHM HOPMaMM, pacHpOCTPAHSIOLIMMUCS Ha
pa3pabaThIBa€MYIO CUCTEMY);

2) oOmume TpeOOBaHHMsS K MpHEMKe paboT mo cragusM (MepevyeHb YYaCTBYHOIIMX
OPEeINpUsITHA W OpraHu3aluid, MECTO M CpPOKH IMPOBEIEHUS), MOPSIIOK COTJIACOBAHUS H
YTBEPKACHUS IPUEMOYHON JJOKYMEHTAIUH;

3V craryc nOpueMouHOMl  KoMmuccuU  (TOCyHapCTBEHHas, [MEXBEIOMCTBEHHas,
BEJIOMCTBEHHas).

B paznene “TpeboBaHus K cOCTaBY U COJEPKAHUIO PAOOT MO MOJATOTOBKE OOBEKTA
aBTOMATH3alMK K BBOJLy CUCTEMBI B JIeHICTBHE” HEOOXOIMMO NMPUBECTH MEPEUEHb OCHOBHBIX
MEPONPHUATHIA U UX MCIIOTHUTENEH, KOTOpPbIE CIIEAYeT BHIIOIHUT IPU MOATOTOBKE 00bEKTa
aBToMaTtu3anuu K BBoxy AC B neiicTBHe.

B nepeueHb OCHOBHBIX MEPONPUATHN BKIIIOUYAIOT:

1) npuBeneHune nocrynarouieil B cucreMy nHdopmanuu (B COOTBETCTBUU C TPEOOBaAHUSIMH K
UH(POPMALIMOHHOMY U JJMHTBUCTHUYECKOMY 00ECIIeUeHHI0) K BUIY, IPUTOTHOMY Ul 00pabOTKH €
nomoiso OBM;

2) U3MEHEHHUs1, KOTOpble HE0OX0IMMO OCYILIECTBUTh B 00BEKTE aBTOMATH3AINH;

3) co3manue ycIOBUU (PYHKIMOHUPOBAHUS OOBEKTAa aBTOMATHU3AIlMH, IPH KOTOPBIX
rapaHTHpYeTCsl COOTBETCTBUE CO3/1aBaeMOM CUCTeMbI TpeOOBaHUAM, cosepskamumcs B T3;

4) co3znaHure HeOOXOAUMBIX 1Ji1 (QYHKIIMOHUPOBAHUS CUCTEMBI NOJPA3IECICHHUM U CITyXO;

5) cpoKH U TOPSIIOK KOMIUIEKTOBAHMS ITaTOB U 00YYEeHHUs IEpCOHAA.

B pazgene “TpeboBanust K TOKYMEHTUPOBAHUIO’ TIPUBOJIST:

1) cormacoBaHHBIH pa3pabOTYMKOM U 3aKa3yMKOM CHCTEMBl IE€pPEYeHb IOJUIEKALIIX
pa3paboTKe KOMITJIEKTOB U BUOB IOKYMEHTOB, cooTBeTcTBYIomux TpedoBanusm ['OCT 34.201 u
HTJl otpacnu 3aka3uMka; IepedyeHb JOKYMEHTOB, BBIMYCKAEMbBIX HA MAIIMHHBIX HOCHUTEISX;
TpeOoBaHUS K MUKPO(PHIBEMUPOBAHUIO IOKYMEHTALIUN;

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

3) mpu OTCYTCTBMM TOCYAApCTBEHHBIX CTaHAAPTOB, OIpPENENAIONUX TpeOOBaHUI K

JOKYMEHTHPOBAHHUIO AJIEMEHTOB CHUCTEMBI, TOTIOJHUTENBHO BKIIIOUAIOT TPEOOBAaHUS K COCTaBY U
COJIEP/KaHUIO TAKUX JIOKYMEHTOB.
B pazpgene “Uctounukm pa3pabOTKU” JODKHBI OBITH TEPEYUCICHBI JOKYMEHTHI H
UH(POPMALIMOHHBIE MaTepHaibl (TEXHUKO- IKOHOMUYECKOE 000CHOBAHHE, OTUYETHI O 3aKOHYCHHBIX
HAy4YHO-UCCIIEIOBAaTeNIbCKUX paboTax, HHGOpPMAIMOHHbIE MaTepuaibl Ha OTEYECTBEHHBIE,
3apyOeKHbIe CUCTEMBI-aHAJIOTH H JIp.), HA OCHOBAaHUH KOTOPBIX pazpabareiBaiock T3 u KOTOpbIe
JOJIKHBI OBITH UCTIOIB30BaHbl IPU CO3JAHUH CHCTEMBI.



3aganue

Pa3paboraTh TpeThI0 YacCTh TEXHMYECKOTO 3aJaHHs Ha CO3JaHHEe aBTOMATH3UPOBAHHOM
cuctembl, ucnonb3ys TpeboBanusi ['OCT 34.602-2020. B kadectBe cuctembl Oepércs Ta, s
KOTOpO#1 ObUTIH cCOOpaHbI TPeOOBaHUS U HAIMlMCaHBI MIEpBasi U BTOpas yacTH 13 B MpeabIAyIINUX TPEX
nabopaTtopHbIX paboTax.

KoHTpoJibHBIE BOIPOCHI

1. Kakue paznensl MOKHO YCJIOBHO ONPEIEIUTh K CHEHUATBbHON 4YacTH TEXHUYECKOTO
3aganusa’?

2. YUro pernamentupyetr 'OCT 34.201?

3. Uto pernamentupyet 'OCT 24.6017?

4. Yro BKITIOYAETCS B IEPEUCHBb CTAIUN U ITAMOB PA0OT MO CO3JaHUIO CHCTEMBI?

5. IlpuBenurte npuMepsbl JOKYMEHTOB, KOTOpbIe MOKHO oTHecTH K HT/I?

JlaGoparopHasi padora Ne 5
Br16op npotoTuna u pazpadorka apxutekrypsl [10

Lenv nabopamopnotl pabomuol
[Ipou3BecT MPOTOTHIIMPOBAHKE, ONPEACITUTh KapKac MPOrpaMMHOIO MPOJYKTa U OCYIIECTBUTh
pa3paboTKy 0a30BOI apXUTEKTYpPHI AJIsl HETO.

Hnghopmayusn

Bri0op nporotumna u 6a30BOi apXUTEKTYpPhl IPOrPAMMHOTO TPOIYKTa MPOU3BOIUTCS Ha
OCHOBE COOpaHHBIX TpPEOOBAaHWI M BO MHOTOM ONPENCISICTCS ajdbHEHIINE KaueCTBEHHBIC
XapaKTEPUCTHKH pa3pabaThIBAEMOI0 IMPOJYKTa, TaKHE KaK: KadecTBO, MacIITaOHUpyeMOCTb,
pacIIupsieMOCTh, JIMMHT TIOJI30BATEIICH H Jp.

Bui16op apxurextypsl 10
Br160p apXUTeKTyphI onpesiensieT crnocod peanusanui TpeOoBaHUN Ha BBICOKOM YPOBHE
abctpakuuu. IMeHHO apXUTEeKTypa MOYTH MOJHOCTBIO ONpeAeNseT Takue xapakrepuctuku [10
KaK HaJIeXHOCTh, IEPEHOCUMOCTh M YI00CTBO CONMPOBOXKJICHHS. APXUTEKTYpa 3HAUUTEILHO
BJIMSIET U HA y00CTBO HUCIONb30BaHus U 3¢ dekTuBHOCTH 110, KOTOphIE ONpeneNatoTCs TAKKe U
peanu3anyen OTIeIbHBIX KOMIIOHEHTOB. 3HAYUTEIbHO MEHBIIE BIMSIHUE apPXUTEKTYphI Ha
(YHKIIMOHAIBHOCTh — OOBIYHO JJIS pealn3aliy 331aHHON (YHKIIMOHAIBHOCTH MOXKHO
WCIIOJIb30BAaTh PA3JINYHBIE APXUTEKTYPBHI.
[ToaTomy BBIOOP MEXKIYy TOM UM MHOM apXUTEKTYpPOW OMpeensercs, Ipex1e BCero, tMEHHO
He(QYHKIMOHATIbHBIMHU TPeOOBaHUSAMH U HeoOXoauMbIMU cBoiicTBaMu I10 B acnekTax yao6cTBa
COTPOBOXKACHUSI U ITEpeHOCUMOCTH. [Ipu 3TOM U1 OCTPOECHUS XOpOoLIel apXUTEKTYPbl Ha/10
YUUTBIBATh BO3MOKHBIE IPOTUBOPEUHS MEXTy TPEOOBAaHUSAMHU K Pa3IMYHBIM XapaKTePUCTHKAM U
YMETb BBIOMPATh KOMIIPOMHUCCHBIE PELLIEHUS, TAI0LUe TPUeMIIeMble 3HAYEHUSI 110 BCEM
MIOKA3aTesIM.
Tax, nns nosbliieHNs 3GHEKTUBHOCTH B OOIIEM CIy4yae BHITOJHEE UCII0Ib30BaTh MOHOJIUTHBIE
ApXUTEKTYPHI, B KOTOPBIX BBIJEIEHO HEOOIBIIOE YUCIO KOMIOHEHTOB (B Mpeesie —
€IMHCTBEHHBII KOMIIOHEHT) — 3TUM 00eCIeunBaeTCs YKOHOMHUS KaK MaMsITH, TOCKOJIBKY KaXKJIbIi
KOMITOHEHT OOBIYHO MMEET CBOM JIaHHbBIE, a 3/IeCh YHCI0 KOMIIOHEHTOB MUHUMAJILHO, TaK U
BpEMEHH paboThl, HOCKOJIbKY BO3MOXXHOCTh ONTUMU3UPOBATH padOTy aJropuTMOB 00paboTKH
JTAHHBIX UMEETCs TaKk’Ke, 0OBIYHO, TOJIBKO B paMKaxX OJHOTO KOMIIOHEHTA.
C npyroit CTOpOHBI, JUIs MOBBIILIEHUS Y00CTBA COIIPOBOXKACHUS, HA00OPOT, JTydllle pa30oUBaTh
cucTeMy Ha OOJIBIIOE YUCIO OTJEIbHBIX KOMIIOHEHTOB, C T€M, YTOOBI KOK/IbIH U3 HUX pelal
CBOIO HEOOJIBIIIYIO, HO YETKO ONpeAeNIeHHYIO YacTh 001ei 3agaun. [1pu sToM, eciii BO3HUKAIOT
U3MEHEHUS B TPEOOBAHUIX WM MPOEKTE, X OOBIYHO MOXKHO CBECTH K U3MEHEHHIO
OJIHOM-HECKOJIBKUX TaKUX M0J33]a4, U, COOTBETCTBEHHO, U3MEHSTh TOJILKO OTBEUYAIOIIHUE 32
pEeLIeHNE ITUX 110/133]1a4 KOMIIOHEHTBHI.
C TpeTheil CTOPOHBI, AJIs MOBBILICHUS Ha/Ie)KHOCTH JIy4llle UCIO0Ib30BaTh AyOJIUpOBaHHE
(GyHKLUH, T.€. cAeTaTh HECKOJIbKO KOMIIOHEHTOB OTBETCTBEHHBIMH 32 PEIIEHUE OTHOM
nom3anaun. [Ipuyem, mockosbky ommbku B [1O yarie Bcero HOCIT HeCIy4ailHbIN XapakTep (T.e.
OHU TIOBTOPSIEMBI, B OTJIMUUH OT allapaTHOro 00ecreueHusl, I1ie OMMUOKU CBSI3aHbI MPEX/IE BCETO



CO CIIy4aifHBIMU U3MEHEHUSMH XapaKTEPUCTHK CPElbl U MOTYT OBITh IPEOI0JICHBI IIPOCTHIM
TyOIupoBaHUEM KOMITOHEHTOB, 0€3 M3MEHECHHS MX BHYTPEHHEHN pean3aliim), TydIie
HCIIOJIB30BaTh JOCTATOYHO CUJIBHO PA3JIMYArOIIUCCA CHOC06LI peuIcHuA OI[HOI>’I U TOU Ke 3a1a4yiU B
pa3HBIX KOMIIOHEHTAX.

Pa3pa0Gorka 1 olleHKa apXUTEKTYPbI

[Ipu npoeKTHPOBAHUH APXUTEKTYPHI CUCTEMBI HAa OCHOBE TPEOOBaHMH, 3a(pUKCUPOBAHHBIX B BHJIC
BapUaHTOB UCIIOJIb30BaHUs, BO3MOKHBIC IIIAT'H COCTOAT B CIICAYIOIIEM:

1. Beibupaetcst Ha0Op «OCHOBHBIXY» CIICHAPHEB UCIIOIBL30BaHUS — HAU0OJIEe CYIIECTBEHHBIX U
4acTO UCTIOIb3YEMbIX

2. OnpenensitoTcs, UICXO0/1s U3 OMbITa MPOSKTUPOBIINKOB, BBIOPAHHOTO apXUTEKTYPHOTO CTHIISA U
TpeOOBaHUI K MEPEHOCUMOCTH M THOKOCTH, KOMITOHEHTHI OTBEUAIOIIHE 32 OMPe/IeICHHBIC
NEICTBUS — pellIeHUE ONPEIEICHHbIX [10/13a/1a4 — B paMKaX 3THX CIEHapUeB

3. Cuenapuu pa3dUBaOTCs HA OCIEIOBATEILHOCTH OOMEHA COOOLICHUAMU MEKIY
MOJIY4YeHHBIMH KOMIIOHEHTAMH

4. HpI/I BO3HHUKHOBCHHH OOMOJHUTCIBHBIX XOPOLIO BBIACJICHHBIX ITOA3a4a4, Il06aBJI$IIOTC$I HOBBIC
KOMITIOHCHTEI, U COHCHAPHUU YTOUHAKOTCA

5. Jlns ka)a0ro KOMIIOHEHTA B pe3yJIbTaTe BhIAENseTCs ero nuurepdeiic — Habop cooOIIeHu,
KOTOpBIE OH MPUHUMAET OT APYTMX KOMIOHEHTOB U MOCBIJIAET UM

6. PaccmarpuBaroTcs «HEOCHOBHBIE» CLIEHAPHH, KOTOPBIE TaK e pa30uBaroTcs Ha
H0CJIEI0BATEIbHOCTH 0OMEHA COOOLICHUSMH C UCIOIb30BAHUEM, 10 BO3MOKHOCTH, YKe
OIpeJIeIeHHbIX HHTep(eiicoB

7. Ecniu unTepdelichkl HeJOCTaTOYHBI — OHU PACHIUPSIOTCS

8. Ecin uHTEpdeiic KOMIIOHEHTA CIMIIKOM BEJIMK MJIM KOMIIOHEHT OTBEYACT 3a CIIMIIKOM MHOT0€
— OH pa30uBaeTcs Ha OoJiee MeIKue

9. Tam, rae 3To He00X0IMMO B cHITy TpeboBaHUM 3 (PEKTUBHOCTHU UITH y100CTBA COIIPOBOXKIEHUS,
HECKOJIbKO KOMIIOHCHTOB MOT'YT OBITH O6’I)€I[I/IHCHI>I B OIUH

10. Bce aTo nenaercs 10 TeX MOP, NOKA HE BBIIOIHATCS CIEAYIOLIUE YCIOBHS:
— Bce cuenapun ncnonab30BaHUs PEANTU3YIOTCS B BUJIE ITOCIIEA0BATENBLHOCTEN 0OMeHa
COOOIIEHUAMHU MEXIY KOMIIOHEHTAaMH B paMKax MX MHTepdercoB

— Ha®op KOMITIOHEHTOB JOCTAaTOUYEH sl 0OecrieueHus: Bceil Hy)KHON (QyHKIIMOHATIBHOCTH,
JIOCTaTOYHO y100€H /ISl COMPOBOXK/IECHUS U CTOUYKH 3PEHUS IEPEHOCUMOCTH U HE BbI3bIBAET
3aMETHBIX MPo0IsIeM € 3P PEKTUBHOCTHIO

— Kax1p1it KOMIIOHEHT UMEET HEOOIBIIION, YETKO ONPEAEIEHHBIN KPYT PEIIaeMbIX 3a/1a4 U YETKO
oTpesieNIieHHbIH, cOaTaHCUPOBAaHHBIN MO pa3Mepy uHTepdeiic.

Ha ocHOBe BO3MOHBIX CIIEHApUEB HCIOJB30BAHUS WIH MOOUpuUKayuu CUCTEMBI BO3MOXKEH
TAaKXXE aHaJIM3 XapaKTCPUCTUK APXUTCKTYPbl MU OLCHKA €€ MNPUTOAHOCTH HIIN CpaBHI/ITeHBHblﬁ
aHAJIN3 HECKOJBKUX apXUTEKTyp. DTO TaK Ha3bIBaGMBIM Memoo auanuza apxumexkmypsi 110
(Software Architecture Analysis Method, SAAM). OcHOBHBIE €T0 IIaru CiaeAyOIIHe:

1. Omnpenenute HaOOp CIleHapWeB ACWCTBUN TOIb30BaTENEW WIM BHEIIHUX CHUCTEM, WIIU
CHCHApPHUEB HUCIIOJIB30BAaHNA HEKOTOPBIX BOSMO}KHOCTCI\/’I, KOTOPBIE MOT'YT YK€ UMETHCA B CUCTEMEC
WK ObITh HOBBIMU. CIIEHApUU TOJKHBI OBITh 3HAYMMBI /17151 KOHKPETHBIX 3aMHTEPECOBAHHBIX JIHUII,
OyIb TO TMOJB30BaTENb, PA3paOOTUYUK, OTBETCTBEHHBIH 3a COMPOBOXKICHHUE, IMPEIACTABHTEIH
KOHTPOJMPYIOIIEH OpraHu3amnuu 1 mnp. Yem nosHee HaOOp ClieHApPHEB, TEM BBIIIE OyIET Ka4eCTBO
aHaym3a. MOXXHO OLIEHUTh YACTOTY MOSBICHUS, BAXKHOCTh CIICHAPHEB.

2. OnpenenuTb apXUTEKTYpy (MM HECKOJIBKO CPABHUBAEMBIX APXUTEKTYP). DTO TOKHO OBITH
C/IETIaHO B MOHATHOM BCEM YYaCTHHKAM OLIEHKH (hopMe.

3. Kimaccudumupoats cuieHapun. s kaxxaoro ciieHapust u3 Habopa J0HKHO OBITh ONPEEIICHO,
NOJ/ICP’)KUBACTCS JTU OH JAaHHON apXWTEKTYypOW WM HY)KHO BHOCHTH B HEE€ M3MEHEHHsI, YTOOBI



ATOT cleHapuil ctan BbIMOJHUM. CLieHapui MOXET MOAAECPKUBATHCS, T.€. €r0 BBIOJIHEHUE HE
noTpedyeT BHECEHHs] U3MEHEHHUI HU B OJIMH U3 KOMIIOHEHTOB, WJIU )K€ HE TIOJIICPKUBATHCS, €CITU
€ro BBINIOJIHEHUE TpeOyeT H3MEHEHUH B ONUCAHWH IOBEACHHUS OJHOTO WU HECKOIbKUX
KOMIIOHEHTOB WJIM U3MEeHEeHMH B ux umHTep(deiicax. [logaepxka crieHapus 03HA4aeT, 4TO JIUILIO,
3aMHTEPECOBAHHOE B €r0 BBINOJIHEHUE OILEHUBACT CTENEHb MOJJCPKKH KakK JOCTATOYHYIO, a
HEOOXOIUMBIC TIPH 3TOM JEHCTBUS KaK JOCTATOYHO YIOOHBIC.

4. Ouenuth cueHapuu. /[l KaXZoro HENONICPKUBAEMOIO CLIEHApUs HAA0 ONPEICIINTh
HEOOXO/MMBbIE W3MEHEHHS B apXUTEKType — BHECEHHWE HOBBIX KOMITIOHEHTOB, M3MEHEHHUS B
CYLIECTBYIOIUX, U3MEHEHMsI CBsI3€il M crocoOoB B3auMmojeiicTBua. Ecim ecTb BO3MOXKHOCTB,
CTOUT OLICHUTb TPYLOEMKOCTh BHECEHUSI TAKUX U3MEHEHUI.

5. BeisiButh B3aumozeicTBue cueHapueB. OnpenenuTb Kakue KOMIIOHEHThl TpeOyeTcsi H3MEHSTh
JUISL HENOJJEPKUBAEMBIX CLIEHApUEB, KOMIIOHEHTBI, KOTOpbIE TpeOyeTcsl HU3MEHATb s
HOJJIEP)KKM HECKOJBbKHX CLieHapueB (Takue CLEHApHM Ha3blBalOT B3aMMOAEHCTBYIOLIMMH),
OLICHUTb CTENEHb CMBICIOBOM CBSA3aHHOCTH B3aMMOJCHCTBYIOIMX clieHapueB. Manas
CBA3aHHOCTb II0 CMBICIy MEXKIY B3aMMOJCHCTBYIOIIMMHU CLEHApPUSAMHM O3HA4YaeT, 4YTO
KOMIIOHEHTBI, B KOTOPbIX OHHM B3aUMOJICHCTBYIOT, BBIIIOJHSAIOT €1a00 CBSI3aHHBIE MEXAY COOOi
3aa4l UM UX CTOUT JEKOMIIO3MpOBaTb. KOMIIOHEHTBI, B KOTOPBIX B3aMMOACHCTBYET MHOIO
CLIEHApHEB, TAKXKE SABJISIFOTCS BO3MOKHBIMU MPOOJIEMHBIMU MECTAMH.

6. OLEHUTH ApXUTEKTYPY B LIEJIOM (HIJIM CPABHUTH HECKOJIBKO 3a/IaHHBIX apXUTEKTYp). g sToro
Ha/10 UCIOJIb30BaTh OLIEHKHU BaKHOCTU CLIEHAPUEB U CTETIEHb UX MOJIEPKKH apXUTEKTYPOH.

3aoanue I (nopozoewtii yposens)

BoinonuuTe nporoTun ans Oyayliero MporpaMMHOrO HpOAYKTa M 00OOCHOBAaTh CBOW BBHIOOD.
OnpenenuTh rpaHUIBI IPOTOTHUTIA.

3adanue 2 (cpeonuii yposens)

Ucxons u3 cobpannsix B padore Nel TpeGoBanuii, BEIOpaTh M3 0a30BBIX apXUTEKTYp Hamboiee
MOJIXO/IAIIYI0, aallTHPOBATh € M BU3YaJM3UpPOBATH PE3yJbTAT I CBOETO MPOEKTUPYEMOTO
IpOTrpaMMHOTO MpoAyKTa. Pe3ynbrar npeacraButh B Buje Habopa UML-auarpamm.

3aoanue 3 (8vicokuil ypoeens)

[IpencraBuTh STOT NPOSKT B BHE pa3BepHyToit ArchiMate cxemsbl.

Koumponvhvie 6onpocwi

Urto Takoe npoTtoTU?

B uem nens npororunuposanus’?

Uro Takoe CBSI3HOCTh?

Yro Takoe cueruieHne?

Kaxk cooTHOIIEHNE CBSI3HOCTHU U CLIETIIEHUS BIMSIET HA KAYECTBO IPOrPaMMHOIO MPOJIyKTa?
Yro Takoe apXUTEKTypa IPOrpaMMHOro odecreyeHus ?

Kakwue 6azoBbie BUbI apxuTeKTyp Bbl 3HaeTe?

Ha uTo BnMser B nanbHei1IeM BoIOpaHHAas apXUTEKTypa?

NN E



Ipuio:xkenne 2. OueHoYHbIE CPEACTBA 1JIsl IPOBEIeHHUS MPOMEKYTOYHON aTTeCTAMHU

a) [lnanupyemble pe3yJibTaThbl 00y4eHHs] U OLEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTeCTANMH:

CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUI

[TnanupyemMsbie pe3yabTaThl
o0yueHus

O1eHOYHBIC CpeICTBa

IK-2. Cnoco6HOCTH K aHAJM3Y NPOOJIEMHOI CUTyauuu, pa3padoTKke TPeGOBaHUI K cHCcTeMe,
MOCTAHOBKE IIeJIeii CO3aHusl CHCTEMbI, Pa3padoTKe KOHIENMIUH CHCTEMBbI M TEXHUYECKOTO
3a/laHusl HA CO3IaHHeE CUCTEMBI, MPEICTABJICHUA KOHIIENIINU, TEXHUYECKOT0 3a/IaHIA HA
CHCTEeMY H H3MEHEHHUIl B HUX 3aMHTEPECOBAHHBIM JIMI[AM

K 2.1

OneHuBaeT BHIOOP CPEICTB U
METOOB JJIsI TPOBEICHUS
CHCTEMHOT'0 aHaJIM3a TIPH
MPOEKTUPOBAHUN
MIPOTPaMMHOTO 00eCTIeYeHHUS
ISl aBTOMaTU3MPOBAHHBIX
cucTeM

JKn3HEeHHBIM ITUKIIOM IPOTPAMMHOTO 00eCTICYeHHS
Ha3bIBACTCA

1) nmepuon BpeMeHH, 3a HAYAJIO KOTOPOTO Oepercs
MOMEHT MIPHUHATHUS PEIICHUS 0 HEOOXOUMOCTH
CO3J/IaHUs IPOTPAMMHOIO TIPOJIYKTA U
3aKaH4YUBACTCA B MOMCHT €I'0 ITOJJHOI'O U3BbATUS U3
IKCILTyaTallHu;

2) mepuo BpeMEHH, 3a Hadajao KOTOPOro depercs
MOMEHT Hauajia pa3padOoTKH MPOrpaMMHOIO
IMPOAYKTA U 3aKaHYMBACTCSA B MOMCHT 3aKPbITU
TEXHUYECKOW MOIACPKKH Ha TIPOAYKT;

3) mepuo BpeMEHH, 3a Ha4ajao KOTOPOro oepercs
MOMCHT IIPUHATHA PCIICHUA O HCO6XOILI/IMOCTI/I
CO3/IaHUS TIPOTPAMMHOTO TIPOIYKTA H
3aKaHYMBAETCS B MOMEHT ITepe/lavyn 3aKa34nKy B
OIBITHO-IPOMBINIJICHHYIO 3KCILJTyaTalluio

CroupaneBuaHast Mojenb pa3padotku 10 ocHoBana
Ha!

1) nukie Jlemunra,

2) muarpamme Vcukassr;

3) moyienu XaIMaHa

AHanm3 ocyliecTBUMOCTH TpeOOBaHUH

1) O3BOJIAET 3aMHTEPECOBAHHBIM JIUIAM MOHSTh
PHCKH, CBSI3aHHBIE C peaiu3amneil KaKaoro
TpeOoBaHMs;

2) TIO3BOJISIET ONPEICTUTH MPHUOPUTETHI
TpeOOBaHMIA, YTOOBI OBITH YBEPECHHBIM, UTO
KOMaHJIa Pean3yeT CaMyro BaXKHYIO 1
CBOEBPEMEHHYIO (DYHKIMOHATLHOCTH;

3) COMEPIKUT OTpPE/IeIICHHsI BCEX DJIEMEHTOB U
CTPYKTYp JIaHHBIX, CBSI3aHHBIX C CHCTEMOM

I1K-9: B.nazleeT HaBbIKaMHM BBOa B IKCILIyaTallUI0O anilapaTHLIX, MIPOrpaMMHO-aNnmapaTHbIX U
NnporpaMmmMHbIX CPEACTB I/IH(l)OKOMMyHHKal[l/IOHHOi/i I/Il-[(lJpaCprKTypl)I COBMECTHO C
npeacTaBuTeJIIMM MNOCTAaBIIMKOB oﬁopyz(onalmﬂ, roToB K 06CJ’[y9KI/IBaHI/Ie nepmbepnﬁnoro
oﬁopyz]onamm H OpraHu3allui HHBEHTAPU3AIUU TEXHUYIECCKUX CPEACTB

IK 9.1

OLICHI/IBaeT Ka4dye€CTBO BBOJa B
OKCILTyaTalluiO amrapaTHbIX,
MIporpaMMHO-alIapaTHbIX U

MIPOrPaMMHBIX CPE/ICTB
MH(OKOMMYHHUKAITHOHHOM
MH(PPACTPYKTYPHI

B3aumouckirogarommme TpedoBaHus — 3TO

1) gacToe siBJICHHE 11 KPYITHOTO MTPOIYKTA,
ITOCKOJIbKY Pa3HbIE MOJB30BATEIN MOTYT UMETh
pa3HbIe MHEHUS 110 OJTHOMY U TOM K€ BOIIPOCY;

2) omnmcaHue TIOBEJICHHS CUCTEMBI, KOT/Ia OHa
B3aMMOJICHCTBYET C KEM-TO (MJTH YE€M-TO) U3
BHEIIHEN CpeJIbl;

3) BapHaHThI, KOTOPBIE HCIIOIB3YIOTCS TS
obecrieueHNsT MaKCUMaJIbHON THOKOCTH B TIPOIIECCe
MPOCKTHUPOBAHUSI (DYHKIIMOHAIBHOCTH CUCTEMBI

Pasnen «CocraB n COACPIKAHNC pa60T 10 CO3JaHHIO
CHUCTCMbID) NOJDKCH COACPKATH IICPCUYCHDL cTaguil u




CTpyKTypHBIH
3JIEMEHT
KOMIIETCHLIUI

[TnaHupyeMbie pe3ysIbTaThl
o0yueHus

O1eHOYHBIC CpeICcTBa

3TaroB PaboT M0 CO3AAHUIO CUCTEMBI B
cootBetrcTBuH ¢ ['OCT...

1) 39.602-01

2) 34.601-90

3) 34.601-09

JIJ1s TMHTBUCTUYECKOTO 00ECIICYCHHSI CUCTEMBI
MIPUBOJIAT TPEOOBAHMUS:

1) K IPUMEHEHHIO B CHCTEME SI3bIKOB
MIPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS;

2) K sI3bIKaM BBOJIa-BhIBOJIA JIAHHBIX;

3) K cpenacTBaM BeaeHUS GaKTHIECKON
JIOKYMEHTAIHN

[IK 9.2

OrneHnBaeT Ka4ecTBO
00CITyKHBaHHUS
nepudepuitHoro
000pyIOBaHUS U
OpraHHU3aIIHIO
HMHBEHTapU3alu1
TEXHUYECKUX CPEJICTB

Uro ompenensieT BIOOP apXUTEKTYPHhI
CO3/1aBAEMOTO MPOTPAMMHOTO TIPOYKTA?

1) crioco® peanu3zaiuu TpeOOBaHHUI HA BRICOKOM
YpOBHE a0CTPAKITHH;

2) cioco® GpopmMupoBaHUs TPeOOBaHH Ha BEICOKOM
ypOBHE a0CTPaKIUH;

3) BapuaTUBHOCTH (DYHKIIHOHATHHBIX KPUTCPUCB
POrpaMMHOI CHUCTEMBbI

Kakue u3 nepeurcineHHbIx xapaktepuctuk 110
YaCTHYHO OMpPEJICIIsCT BRIOPAaHHOE apXUTEKTYPHOE
petenue?

1) HazIEKHOCTD;

2) NepeHOCUMOCTh;

3) y100CTBO CONPOBOKICHUS;

4) xauectBo Ul

TexHrUUecKoe 3aJJaHue - TO ...

1) TOKyMEHT, MCITOIB3yEMBIil 3aKa3YNKOM B
KaueCTBE CPEJICTBA JJIsl ONUCAHUS U OTIPEACICHMUS
3aj1a4, BBITIOJIHAEMBIX MIPU PealTU3aliu J0r0BOPa;
2) IOKYMEHT, COIEPIKAILUA [TpaBuia, YKa3aHuUsl UK
PYKOBOJICTBA, YCTaHABJIMBAIOIIUE TIOPSIOK U
CHOCO0 BBITIOIHEHHS W OCYIIIECTBICHHSI
4ero-ianoo;

3) 3TO IOKYMEHT WX JII000H Ipyroil HCTOYHUK,
uH(pOpPMAIUS B KOTOPOM YIIOPSIIOYEHA C ITOMOIIBIO
pa3OMBKY Ha HEOOJIBIIIME CTATHH,
OTCOPTHUPOBAHHBIC 110 HA3BAHUIO UJIM TEMATUKE.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OlLlCHUBAHHA:

IIpomesxyTouHas arrectauus 1o gucuuiuze «lIpoexktupoBaHue NpOrpaMMHBIX CPELCTBY
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBISBISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIAJICHUH, IPOBOJUTCA B OpMeE 3ayeTa.

3ayer Mo AMCUUIUIMHE NPOBOJUTCSA IO pe3yJibTaTaM OTYETHOCTH Ha JabopaTOPHBIX
3aHATUSAX C ONPOCOM B YCTHOH (popMe 1o 3TamaM BBIOJHEHMsI U aKTUBHOT'O BBICTYIIJIEHHUS B
Oecene-00CYKIEHUM Ha JIEKIIMOHHBIX 3aHATHUSIX, BBIIIOJHEHUS TECTOBBIX 3anaHuil. [loporosblit
YPOBEHb OCBOECHMS AJIS KaXAOro 3jaemMeHta — 65% OT MaKCHMMalbHOIO KOJMYecTBa OajlioB,
KOTOPBIE MOKHO IIOJIYyYUTh 38 OCBOCHHUE ITOI'0 DJICMEHTA.



