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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 oT« 6 » 4 2017 1

PabGouass mporpamma cocraBieHa ¢ yd€tom TpeboBanuii DenepanbHOro ['ocymapcTBEHHOTO
oOpa3oBatensHOr0 craHgapra Beicimiero odpazoanus (PI'OC BO) mo HampaBieHUIO MOATOTOBKU
09.03.01 HudopMaTHKa M BHIYMCJIHUTEIbHAA TeXHUKA (KBaU(UKanus (CTENEHb) «OakaaBpy),
yrBepxa¢HHOrO Ilprkazom MunuctepcTBa oOpa3oBanus W Hayku Poccuiickoii ®exepanuu ot 12
saBaps 2016 1. Ne 5, paccMoTpeHa m yTBepKJeHaA Ha 3acenaHun kadeapsl «6» ampens 2017 r.,
npoTokos Ne 6.

Pazpaborunk a.1.H., mpodeccop kadh. ACY B.T. Kanaiina

3aB. obecrieunBaronieit kadenpoit ACY
I.T.H., mpodeccop A.M. Kopukos

Pabouas mporpaMma coryiacoBata ¢ (hakyabTeToM, NpoIIINPYIOLIEH 1 BEIITycKaromen kadeapamu
CIELUAIBHOCTH.

JlexaH, K.(.-M.H., JOILICHT N.B. Ocunos

3aBenyronuii NpoQUIMPYIOLIEH U BBITYCKAIOICH

kadenpoiit ACY, a.1.1H., mpodeccop A.M. Kopukos

JKCIepThI:

Kadenpa ACY, JOLICHT A .. Ucakosa
(mecTo paboTHI) (3aHUMaeMasi IOJDKHOCTH ) (MHHUIHAIBL, (haMIITIS)
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1. NEJU U 3AJJAYN JUCHUATTIINHBI
Hucrummaa «OCHOBBI  pPa3padoTKH NMPOrPaMMHOI0 o0ecleYyeHUs» YUTaeTcs B 5 ceMecTpe
MpeIycMaTpUBACT YTCHUE JICKIUH, MPOBEICHUE JabOpaTOPHBIX 3aHATHH W TONYYCHHE Pa3IMYHOTO pojia
KOHCYJIbTaI[UH.
lenbl0 IUCHUILUIMHBI — PAacCMOTPEHUE BOIPOCOB IMPOCKTUPOBAHUS, pPa3pabdOTKW M HCIBITAHUH
0OJIBIIMX MPOTPAMMHBIX CUCTEM C TOYKH 3pCHUs TpeOOBaHUI pa3paboTuuka. DTOT Kypc 0000mIacT 3HaHUS,
MOJTydYeHHBIE CTYICHTaMH, U 00ecredrnBaeT N3yYeHHE COBPEMEHHBIX TEXHOJOTHHA pa3paboTKH MPOrpaMMHOTO
obecrieueHusl.
3agaveii QMCHUILINHBI SBISICTCS W3YyYCHUE METOJOB Pa3pabOTKH MPOrpaMMHOrO oOecredeHus,
croco0oB co3aanns PyHKINOHATBHBIX CHeNH(pUKAIHA, METO0B MPOSKTHPOBAHMS IIPOTPAMMHBIX KOMILIEKCOB,
co3maHusl aOCTPaKTHBIX THIIOB NAaHHBIX, JOKA3aTEIhCTBA MPABHJIBHOCTH MPOTPaMM, OpPTaHHM3AIlMd TECTOB U
COMPOBOXKICHUS MIPOTPAMMHBIX KOMILJIEKCOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OO0OII

Hucrunuaa «OCHOBBI pa3pabOTKH MPOTPaMMHOIO OOECICUCHHsD) OTHOCHTCS K YHCTY TUCIHATUINH
BapuaruBHoii yactu (b1.B.0/1.12).

YcnemHoe OBNAACHUE MaHHON TUCIUILIMHOW TMPEANOaracT IMpeaBapUTeIbHbIC 3HAHHS IO S3BIKAM
MPOTrpaMMHUPOBAHUS, MONYYCHHBIC B quctuiuinHe «HpopMaTHKay.

3Hasi TEXHOJOTHIO Pa3pabdO0TKH MPOrpaMMHOI0 OOECIEeUEHUs, CTYACHThI CMOTYT HCIIOJb30BaTh 3TH
3HAaHUSA TpPU JaJbHEHIIEM MPOEKTUPOBAHWU MPOTPAMMHBIX CHUCTEM, IMPHU W3YYEHUH AHUCHUIUIMHBL «3aluTa
nH(popMaIum», «Y4eOHO-UcCIIeoBaTenbcKas padboTa 2,3,4», «ba3bl TaHHBIX.

3.  TPEBOBAHMHA K PE3YJIBTATAM OCBOEHUA JUCIUIIJIMHBI

[ponecc m3yuyenns AUCUUILTUHBI «OCHOBBI Pa3pabOTKH MPOrPaMMHOTO OOECIECUSHHsI» HAIpaBiIcH Ha
(hopMHPOBaHHE CIECAYIOIINX KOMIIETCHLIUI:

npogeccuonanvuvie komnemenyuu (I1K):

1. CiocobHOCTE pazpabaTbiBaTh MOJIENIM KOMIIOHEHTOB HH(POPMAIIMOHHBIX CUCTEM, BKIIIOYAs MOJIenu 0a3
JaHHBIX ¥ MOJICN HHTEP(EHCOB «UeOBEK — 3JEKTPOHHO-BbIUUCIUTeNbHAs MatnHay (ITK-1);

2. CnocoOHOCTh OOOCHOBBIBATH NPUHUMAEMbIE NPOEKTHBIE PELICHUS, OCYLIECTBIATH MOCTAHOBKY H
BBITIOJIHATH YKCIIEPUMEHTHI 0 TIPOBEPKE MX KoppekTHOCcTH U 3ddekruBHocTh (ITK-3).

B pe3ynbraTe 0CBOCHUS JUCIMIUTMHBI 00YYArOIHIACS TOJIKEH:

3HaTh:

— HpI/IHHI/IHBI pa3pa6OTKI/I U METOIbI HpOCKTI/IpOBaHI/IH HpOFpaMMHLIX CHUCTEM, MCTOIbI praBHeHI/IH
HpOCKTI/IpOBaHI/IeM HpOFpaMMHLIX CUCTEM H OpI‘aHI/ISaHI/II/I KOJIJICKTUBOB pa3pa60T‘II/IKOB, I‘OCYI[apCTBeHHBIe
CTaHJIaPThl, PETrJIAMEHTUPYIOIIHE MPOIECC Pa3pabOTKH MPOrPAMMHBIX CHCTEM M UX OIHUCAHUS;

— TEOPETUYECKHUE OCHOBBI METOJIOB Pa3pabOTKH MPOrpaMMHOIO OOECIEYeHUs, CHOCOOBI CO3JaHUS
(YHKIMOHANBHBIX ~ CHCMU(PHUKAIMNA, METOIbl MPOSKTHPOBAHUS MPOTPAMMHBIX  KOMIUICKCOB, CO3aHHS
a6CTpaKTHBIX TUIIOB JaHHBIX, J10Ka3aTcJIbCTBa HpaBI/IHLHOCTI/I HpOFpaMM, OpI‘aHI/ISaHI/H/I TECTOB nu
COIIPOBOXK/ICHHUS POTPAMMHBIX KOMILIEKCOB;

YMeTh:

— CAMOCTOSITENILHO BBITIONHATH UK MPOCKTUPOBAHHS MPOTPAMMHOT0 OOecCredYeHus, pa3padaThiBaTh
cnenuuKanMd W ab0CTPaKTHbIC THIBI JAHHBIX HA OCHOBE aHaimu3a TpeOOBaHWM, NPEIBIBIAEMBIX K
HpOFpaMMHOMy O6eCHe‘IeHI/HO, JOKa3bIBATh HpaBI/IHBHOCTB HpOFpaMM, HpOGKTI/IpOBaTL nu KOJII/IpOBaTB
HEOOXOIUMBIC TECThI, MOJL30BATLCS CTAHAAPTHBIMUA TEPMUHAMHU M ONPEACICHUIMHU, YUTATH HAYYHBIC CTATHH U
MOJIb30BATRLCS JIUTEPATYPOH I CAMOCTOSATENILHOTO PEIICHHST HAYYHO - UCCIICIOBATEILCKUX 3a/1aY, CBSI3aHHBIX
C pa3paboTKOi MPOrpaMMHEIX CHCTEM;

Baanersn:

— MEPCICKTUBHBIMU HAMPABICHUSIMUA pabOT ¥ METOUUECKUMHU MOJX0AaMH B 00JACTH MPOCKTHUPOBAHHSI
U pa3paboTKH OOJBIINX MPOTPAMMHBIX KOMILICKCOB.
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4, OBBEM JIUCIHUIIJVIMHBI U BU/IbI YUYEBHOM PABOTBI
OO0mas Tpy10EMKOCTh AUCIUTUIMHBI COCTABIISACT 4 3a4ETHBIC SAMHHUIIBL.

Bun yue6HO# paboTh Bcero gacos | Cemectp 5
AyauTopHble 3aHsATHS (BCEro) 18 18
B toMm uncae: - -
Jlexmmn 6 6
IIpaxrraeckne 3ausaTus (I13) - -
Cemunapsl (C) - -
JlabopatopHsie paboTs! (JIP) 12 12

CamocTosiTeJbHasi padoTa (Bcero) 117 117

B Tom uncne:

Kypcooii poexT (pabora)

[ToaroroBka KOHTPOJIBHOM PAOOTHI 37 37

IIpopaboTka JIEKIIMOHHOTO MaTepHaa 20 20
[ToaroroBka k 1aOOpaTOPHBIM 3aHATUSIM 34 34
CaMoCTOSITeTbHOE N3YUEHHUE TEM TEOPETUIECKOM yacTu 26 26
IToaroToBKa K 3K3aMeHy 9 9
Buy mpoMexxyTOUHO# aTTecTanuu (3K3aMeH) 9K3aMeH
O0mast Tpy10€MKOCTH yac 144 144
3a4. efl. 4 4

5. COJIEP KAHME JUCIIUIIJINHBbI
5.1 Pa3aejnl IMCHMILINH M BUABI 3AaHATHI

Tabmuma 5.1
Ne HaumenoBanue pazaena AUCUUITIIMHbBI Jlexn. | JlaGop.| CPC | Bcero | ®opmupyembie
n/m 3aH. qac. KOMICTEHITHH
(OK, IIK)
1 2 3 4 5 6 7
1. BBeneHue B IUCHUIUIUHY TIK-1; TIK-3
1 2 17 20
2. | Dramsl pa3paboTKH IPOrPaMMHOTO 00eCIIeYeHHsI [K-1; TIK-3
3. | Metoap! yrpaBiaeHus pa3paboTKon 1 2 20 23 IIK-1; ITK-3
4. | Merojpl IpoBeieHNs: pa3paboTKH IPOrPaMMHOTO 2 4 20 26 TIK-1: [TK-3
obecrieueHus
5. | Jlaunsie 2 20 IIK-1; IK-3
6. | TectupoBanue 2 2 20 66 IIK-1; IK-3
7. | CrangapTHbIE METO/IbI IPOSKTHPOBAHHUS 20 [K-1; TIK-3
Bcero 6 12 117 135
5.2 Copaep:xanue pa3ne/ioB JUCIUATLUINHBI (110 JIEKIASIM)
Tabmuua 5.2
No HanmenoBanue CogeprxaHue pasenoB Tpynoé | dopmupyembie
n/m paszenos MKOCTh KOMIICTCHIIHU
(dac.) (OK, TIK)
1 2 3 4 5
1. Beenenue B Kparkas xapakTepucTuka IUCHUIUIAHGI, €€ [eJIU U 3aJa4H, IIK-1; TIK-3
JUCUUTUIAHY MOPSIIOK U3YYEHUs MaTrepuaa, CBsI3H C IPyruMu
JUCUUIUIMHAMYU Y4eOHOT0 IJIaHa U MECTO B IOJrOTOBKH
OakanaBpoB 1o crerpanbrHocT 230100. [TepeyeHs UCIHILINH,
YCBOEGHHUE KOTOPBIX HEOOXOIMMO CTYAECHTAM JUIS U3Y4YEHUS
JaHHOHN JUCIUIITMHBI. OCHOBBI METOJMKH M ()OPM KOHTPOJIS
CaMOCTOSTENILHOM PabOTHI, KpaTKask XapakTepucTHKa y4eOHOH
JIUTEPATYPHI.
2. | Dramst Amnanu3 TpeOoBaHUM, IPEIbABIIEMBbIX K cucTeMe. JKU3HeHHBIN 1 [K-1; I1K-3
pa3paboTku LUKJI TIPOrpaMMHOro obecriedeHus. OyHKIMOHATIbHBIE
NIPOrPaMMHOI0 cnenndukanun. OnpenenaeHne crernupuKayui.
obecriedeHus IIpoextupoBanue. KogupoBanue. TectupoBaHnue:
MIPOTpaMMHOE, CHCTEMHOE, OIICHOYHOE M CPABHUTEIHFHOE
TectupoBanne. COON CUCTEMBI, BRIOpOC, ontrbOka. VcrbITaHusI.
Bepudukanus cucremsl. [IpaBMIIBHOCT W HAAEKHOCTD
nporpamMmm. DKCILTyaTalys ¥ corpoBoxaeHue. [leprost
o0HoBIIeHHs1. MeTo 16l pa3paboTKK IPOrpaMMHOTO
4

CornacoBaHa Ha noptane N2 18412




OGCCHG‘ICHI/IS[, KaK Hay4vHas AUCHUIUINHA..

MeTtonapt
YTpaBICHUS
pa3paboTkoit

Opranuzanus narepdeiica Mex 1y MOAYJISIMH, HATUCAHHBIMU
pa3HBIMU IIpOrpaMMHCTaMu. Beimonanenne npoekra. bpurana
IJIaBHOTO IIporpaMMucTa. Metoanka oueHku 3aTpar. Metoauka
HMHXEHEPHO - TEXHUYECKOM OLIEHKH 3aTpat. MeTtoauka
9KCTIEPTHBIX OLEHOK. MEeTO aNropuTMHUYECKOT0 aHAIN3a.
[Nomarossrit ananm3. 3akoH [lapkuHcoHa. 3aTpaTsl Ha
3aBepIeHNs pa3padoTku. OeHKa IHTEIFHOCTH pa3padoTKA
Ha ocHOBe pacrpezesneHus Panes. KoHTposbHEIE TOUKY.
CpenctBa 00pabotku. Hanéxuocts. KoHIentyanpHas
LEJIOCTHOCTb.

TK-1; TIK-3

MeTtobl
MIPOBEACHUS
pa3paboTku
MIPOTPaAMMHOTO
obecneueHus

Bepuduxauus u ucnisitanus. lamn. TpaccupoBka. AHamu3
rpadoB nporpaMm. «YpoBHHU MPABUIEHOCTH» MPOTPaAMM.
Mertop! mporpaMmupoBatust. DG HEeKTHBHOCTD POTrPaMM.
Omnpenenenne crienmuuKanuid. S3pIK onpenencHns 3a1a4 U
aHanmuszarop onpenenenus 3agad (PSL/PSA). Cucrema
cTpykrypHOro mpoektupoBanus SADT. Cuctema SREM.
CrpykTypHOE npoekTupoBanue. Meroanka J/I)kekcoHa.
Crparerust 00beJUHEHUS Pa3IMIHBIX METOI0B
MIPOEKTHPOBAHUSI.

SI3b1k mpoexTHpoBanus nporpamm PDL. Oneparopsl BEIOOpA.
Omneparopsl mukia. Onepatopsl onucanus JaHHBIX. OnepaTopsl
BBO/JIa BBIBOJIA M BBI30Ba Mpolienyp. Oneparop leave.
[IpennosxeHust Ha €eCTECTBEHHOM SI3BIKE.

Crpareruu npoektupoBanus. Hucxopasiee NpoeKTUpOBaHUE U
HHUCXOAMmas pa3paboTka. [lomaroBoe coBepIIeHCTBOBAHUE.
Bocxopsmee npoektupoBanue. Mepapxust abCTpaKTHBIX
(BUpTYanbHBIX) MamyH. [1oABITpEIBAIOIINE TIPOTPAMMBI
(3armymkn). Tpu «BepIINHBI» CTPATETUH HUCXOIAIIECTO
MIPOEKTHPOBaHUA. MeTo I ImocIe1oBaTeIbHON MOICPHU3AIINH.
CrpykTypHOe npoektupoBanue. [Ipocras mporpamma.
OrneMeHTapHas IporpamMMa. Y IpaBisioIne CTPYKTYPHI,
CIOCOOBI UX OIHCAHMSI.

IK-1; [IK-3

JlanHbie

O030p cTpykTyp naHHbIX. CKalsSpHbIC U arperaTHBHbIC THUITBI
nmaHHbIX. MaccuBbl. CTpykTypsl. Crncku. Ouepenu. CTeku.
MHuoxectsa. I'padsl. JlepeBbs.

AbcTpakTHBIE KOHCTPYKIMH. DUKCHPOBaHHbBIE JAHHBIE
abctpakTHoro THNA. PasMerienne ykasarenei. 3ammnTa JaHHBIX
OT HECAaHKIIMOHUPOBAHHOT'O JIOCTYIA.

TectupoBanue

Crparerus tectupoBanus. imena nepemeHHbIX. KoHCTaHTHI.
Bxoanble nannele. Crincku napametpos. [IpoBepka
cnenugukanuii. Pazpabortka 3armymek. JlaHHBIC 115
TecTUpoBaHus. PopMann3ays TECTUPOBAHMUS IIPOTPAMM.
[Icuxomorust U IKOHOMHKA TECTUPOBAHHS ITPOTPAMM.
WHcnekiym, CKBO3HBIE IPOCMOTPBI H 0030pbI IPOTPaMM.
MateMaTHueCKOe JOKa3aTeIbCTBO NPAaBUIBHOCTH IIPOTPaMM
(Bepudukanys). AKCHOMBI: TIPaBHiIa CIEICTBH, aKCHOMa
MIPUCBOCHUS; aKCHOMa CJIEIOBAHMUS; aKCHOMa [INKJIa; aKCHOMa
BBIOOpa. [IpaBmiia nenovYrcaeHHON apupMETHKH —
KOMMYTaTHBHOCTb, aCCOLIMATUBHOCTD, TUCTPUOYTUBHOCTS,
BBIYMTaHMs, 00pabOTKa KOHCTAHT. JloKa3aTesbCTBO
IIPABUIBHOCTH IPOrPAMM.

CrangapTHbie
METOJIBI
MIPOEKTUPOBAHUS

Pazbuenue 3a1aun Ha He3aBHCHUMBIE Mo/3a1auu. Pazonuenne
3a]1a4d Ha OJJUHAKOBBIE MO CII0)KHOCTH 4acTU. Pexypcus.
Junamuueckoe nporpaMMmupoBanue. Moaenuposanue. Iouck.
ITouck B cnuckax. ITpsimoii nouck. JIMHEMHBIN OUCK.
JIBOMUHBIH MOUCK. X3I-TIOUCK. AITOPUTM BBIOOpa U3
KOHEYHOT'0 YHciIa cocTosAHui. CTparerns pacupeaencHus
namsta. CormporpamMmel

IK-1; [IK-3

IK-1; IIK-3

TK-1; TIK-3

BCETO

6

5.3 Pa3ngeJbl AMCHUIUIMHBI U MEKIUCHHIIMHAPHBIE CBSA3H C 00eCeYHBAIOIIMMH
(MpeapITYIHMU) H MOCJIEAYHIMMHA JTUCIUIITTHHAMHA

Ne
n/a

HaumeHnoBaHue 00eCIICYHBAOIIIX
(mpenpITymuX) JUCITATLTAH

Ne Ne pa3nenoB qaHHOW AMCIUILTHHEL, JUIST KOTOPBIX HEOOXOUMO
H3ydeHre 00ecTednBaONIuX (TIPEIBITYINX ) JUCITUILTHH
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1 2 3 4 5 6 7

1. | «MudopmaTukay + + +
Ne HanmenoBanwne nocnenyromux qucuuiinH | Ne Ne pa3fienioB JaHHOW AUCIUIUINHBI, KOTOPBIE HEOOXOAMMEI ITPH
/11 W3YYeHUH MOCIECTYIONNX JUCIUILINH
1 2 3 4 5 6 7
1. | «3ammra nHGOPMAITII» + + +
2. |«YuebHO-HCcCIenoBaTeNbCKas padboTa 2,3,4» + + + + + + +
3. | «ba3bl TaHHBIX» + + +

5.4 CooTBeTcTBHE KOMNETEHINI, (POPMHUPYEMBIX MPH W3yYeHUH AUCHUILJIMHBI, U BUIOB 3aHATHH
[lepeuens komMmeTeHIUI JL JI3. CPC @DOopMBI KOHTPOIIS
MK-1 + + + YcTHBIH Onpoc Ha IeKInH, 3ammuTa 1ab. padoT.

[TpoBepka KOHCIEKTA JIEKIMI, KOHTPOJIbHAs padoTa,
IIPOBEPKA JOMAIIIHETO 3aJaHMsl, TeCT.

JI — nexnust, JI3 — nabopatopusie 3austusi, CPC — camocrosTensHas paboTta cTyIeHTa

6. METOAbI U ®OPMbI OPTAHU3AIIMU OBYUYEHUSA

JInst ycHnenmHoro OCBOSHMS JUCHUIUIMHBI NPUMEHSIOTCS pa3lindHble 00pa3oBaTEIbHBIE TEXHOJIOTHH,
KOTOpbIE 00CCHECUMBAIOT JOCTIDKCHHE IUIAHHUPYEMBIX pe3yJdbTaTOB OOydYEHHsS COIJIACHO OCHOBHOM
o0pa3oBaTeapbHON porpaMmMe, ¢ yI€ToM TpeOoBaHMit K 00BEMY 3aHATHI B HHTEPAKTHBHOM (popMe.

IK-3 + + +

TexH010rMM NHTEPAKTHBHOIO 00yUeHMs NIPU Pa3HbIX popMax 3aHATHIA

®opmel | Jlekuun [IpaxkTryeckue 3aHATHA (Yac) Bcero
Mertoabt (dac) (dac)
Pabota B komaHze 2 2
Urpa 2 2
TToncKOBBII METOT 2 2
HToro MHTEpaKTUBHBIX 3aHATUN 2 4 6
Ilpumeuanue.
1. Pabora B KOMaHI€» MPOUCXOIMUT NMPH KOJUICKTHMBHOM BBITIOJHEHHH 3aJIaHUN BCEX J1a0OpPaTOPHBIX
pabor.
2. «llouckoBeIif METOY CTYACHTHI HCIIONB3YIOT MPHU BHITIONHEHUH 3amaHuil (;1ad. padora Ne 2, mal.
pabota Ne 3).

3. Pasnuynble HTPOBBIE MOMEHTHI MTPEJIATAIOTCS CTYJACHTaM BO BpeMsI JICKIIHH.

7. JIABOPATOPHBIE PABOTbBI
3aganus mo J1aGopaTopHLIM padoTaM npuBeaeHbl B pasaene 12.3.1 [1-2, ¢. 7-10].

Ne paznena Tpyno-
No . .
JICTIATUTAHBI Temsl mabopaTopHOit pabOTHI EMKOCTB K
T1/TI
n3 Tabu. 5.1 (dac.)
1. 2,3 [TonroToBKa TEXHMYECKOTO 3aJaHUS Ha IPOTPAMMHYIO CHCTEMY 2 IK-1; ITK-3
2. 2,3 CocraBieHue coraneHne 0 TpeOOBaHMIX 2 IIK-1; TIK-3
3. 4.5 OmnpepeneHre BHEITHUX W BHYTPSHHUX CHCIADUKAIIIA. 6 IIK-1; TIK-3
4 6 TectupoBaHue: onpeeieHue MeTo1a TECTHPOBAHUS, TOJITOTOBKA U 2 TK-1: TIK-3
' 3aIyCK TECTOB, BbIAa4a PSKOMEHIAINH 10 Pe3y/IbTaTaM TECTHPOBAHUS ’
UTOTO 12
8. TNNPAKTHYECKHUE 3AHATUSA (CEMUHUHAPDI) — ne npexycmorpennt PYII.
9. CAMOCTOSATEJBHASA PABOTA
o . KoHnTpons
No pazniena Temaruka caMOCTOSITEIbHON Tpynoé-
Ne BBIITOJTHEHHS PaOOTHI
MUCLUTIIINHBI paboThI MKOCTbH TIK
/1 (Ompoc, TecT, 10M.
n3 Tabu. 5.1 (Oemanuzayusn) (qac.)
3a/1aHue, u T.1.)
1 127 ITpopaboTKa JIEKIIHOHHOTO 20 TIK-1; TIK-3 Onpoc Ha 3aHATHAX
MaTtepuaa (ycTHO)
2 2346 [ToaroroBka k 1a6OPATOPHBIM 34 TIK-1: [IK-3 Oruér, 3ammura
pabortam J1a00paTOPHBIX. paboT
3. 3,5 CaMOCTOSITEIbHOE U3YUEHHUE TEM 26 TIK-1; TIK-3 Jlom. 3anmanue, TecTt
6
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TEOPETUUECKON YacTu

4 6,7 [ToaroroBka KOHTPOILHOU 37 TIK-1: TIK-3 3amgura paGoThI
paboTHI

5. 1+7 [TonroToBKa K 3K3aMEeHY 9 TIK-1; T[IK-3 O1eHKa 3a YK3aMeH
BCEI'O 76

Tembl 013 camocmoamenvHo2o usyvenus
1. TIpuHIMTIE ¥ YPOBHU TECTHPOBAHUS MTporpaMm — 6 yaca
2. OcHOBHBIE KOH(PHUTYpAIUU TECTHPYIOIIUX TporpaMM — 6 Jaca.
3. Opranu3aityst HOAICPHKKU MPOTPAMMHBIX U3IETHI — 7 4acoB.
4. OpraHu3aius COmpPOBOXKICHUS MPOTPAMMHBIX M3JEIHiA— 7 Jyaca.

Tembl KonmpoavHOol padomel
1. TIpoextupoBanue Tecta. TecTupoBaHue ITyTEM NOKPHITUS JIOTHKH IIPOrpaMMBbl. DKBHBAJIEHTHOE pa30OHEeHHE.
Awnanuz rpaHnuHbIX 3HaueHnH. [Ipumenenne QyHkunoHaNbHEIX quarpamM. [Ipeamnonoxenue 06 ommuoke.
2. Copruposka. O6MenHas coptuposka. CopTHpoBKa ciustHueM. [IOUCK ¢ BO3BPaTOM.

10. IMPUMEPHAS TEMATHUKA KYPCOBBIX [TIPOEKTOB - He npeaycMoTpeHBI.

11. BAJUIBHO-PEUTHHT OBASI CHCTEMA He npeaycMoTpeHa JJisl cTyAenToB 3uB®.

12. YUYEBHO-METOAUYECKOE n HHO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITIJINHBI
12.1 OcHoBHasi JuTEpaTypa
1. Texnonorust pa3pabOTKH MpOrpaMMHOro obOecreueHus:: Yduebnoe mnocobme / Kamaiiga B.T.,
Pomanenko B. B. —2012. 220 c. [DnekTponHsIii pecypc] - Haydno-o6pasoBarenbubiii noptan TYCYP —2012. —
Pexxum nocrtyma: http://edu.tusur.ru/training/publications/2076

12.2 JlomoJiHUTEJILHASI JIUTEPATYpa

1. Kanaiina B.T. Texnomorusi pa3pa®oTku mporpamMmHOro obecmedeHus: YuebHoe mocobue / B.T.
Kamaiima, B.B. Pomanenko; ®enepanpHOe areHTCTBO 10 0Opa30BaHWIO, TOMCKHI TOCYIapCTBEHHBIH
YHMBEPCHUTET CUCTEM YIPABICHUS U paguo31eKTpoHukH. - Tomck: TYCVYP, 2007. - 238 c. (273 3k3.)

2. bpayne O./1. Texnonorus pa3padboTku nporpammHoro obecrneuenus. - CII16.: ITurep, 2004. - 654 c.
(22 2K3.)

3.  Benapos A.M. IlpoekTupoBaHKHE MPOTPAMMHOI0 00ECIEUYeHUsT SKOHOMUYSCKUX MH()OPMAIMOHHBIX
cucteMm. — M.: ®unanchl U ctatuctuka, 2002, — 343 c. (34 3k3.)

4. Opnaos, C.A. Texnonoruu pa3pabOTKH MporpaMMHOro obecnedeHus. Pa3zpaboTka CIOXHBIX
MPOTpaMMHBIX cHCTeM: YueOHoe nmocobue st By3oB / Cepreit Anekcannposud Opios. - CII6.: [Tutep, 2002. -
464 c. ( 25 93k3.)

12.3 Y4yeOHO-MeTOAMYECKHE MTOCO0OUH

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA

1. Kanaiina B.T. OcHoBBI pa3pabOTKH MpOrpaMMHOIO oOecriedeHus. MeToludeckue yKaszaHHs I10
1a00paTOPHBIM 3aHATHSM, CAaMOCTOSITEIbHON M MHAMBHUAYyaJIbHOW pabore OakanaBpoB Bcex Qopm oOyueHHs /
B.T. Kanaiina. - Tomck: TYCVYP, 2016. - 16 c. Pexum JIOCTyIa:
http://asu.tusur.ru/learning/090301/d40/090301-d40-labs.docx

1232 Y4eOHO-MeTOAUYECKHE TOCOOHUSI JUIS JIUIl ¢ OrPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbSI

Y4eOHO-METOIMYECKHE MaTepHadbl JUISI  CaMOCTOSTEIbHOM ¥ ayJAWTOPHOW  pabOTHI
oOydaromuxcsi W3 4YHCIa WHBAIWIOB TMPEAOCTABISIIOTCS B ¢GopMax, aJanTUPOBAHHBIX K
OTPAaHHYCHUSIM HX 3JIOPOBBS U BOCIIPUATHS HHPOPMAIIHH.

Jist M1 ¢ HAPYIIEHUSIMU 3PeHUst:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B IeYaTHOH (hopMe yBeIMUECHHBIM IPUPTOM.

JLJist JiMI ¢ HAPYIIEHUsIMU CJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B IIE€YaTHOH popme.
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JI1s1 JIMIL ¢ HAPYIIEHUSIMHM ONIOPHO-IBUTATEJbHOI0 anmnapara:
— B ()opMe BIICKTPOHHOTO IOKYMEHTA;
— B II€YaTHOH popme.

12.4. ba3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEeMbl M Tpedyemoe
NporpaMMHoe odecriedyeHue

1. www.compress.ru — Xypnan «KomnsroteplIpecc»

2. WWW.0Sp.ru — MznarenbetBo «OTKPBITHIE CHCTEMBD)

3. WWW.Cnews.ru — 3ganue 0 BBICOKHX TEXHOIOTHIX

4. www.it-daily.ru — Hosoctu poccuiickoro UT-peraka

5. www.isn.ru — Poccwuiickas ceTh HH(GOPMAIIMOHHOTO 00IIECTBA

13. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCIIUIIJINHbI

13.1.  OOmme TpeGOBAHUA K MATEPHAJIbHO-TEXHHYECKOMY 00ecneYeHUI0 THCIUTIINHbI

13.1.1. MarepuanbHO-TeXHHUYECKOE o0ecnevyeHune IS JIeKIIMOHHBIX 3aHATH I

Jliia ipoBeieHus 3aHATHI JICKIIMOHHOTO THIIA, TPYIIOBBIX U UHIUBUAYATbHBIX KOHCYIbTAIUH,
TEKYIIEr0 KOHTPOJII M MPOMEKYTOYHOM aTTECTAllMM HWCIOJB3yeTCsl ydeOHas ayauTopus, C
KOJMYECTBOM TOCaJOYHBIX MECT He MeHee 22-24, 000opyAoBaHHAs TOCKOW M CTaHIApTHOW yueOHOU
Mebenpro. VIMEIOTCsl HarimsaHple MOCOOHMS B BHJIE MPE3CHTAIMA IO JICKIMOHHBIM pasesiamMm
JTUCIUTIAHBL.

13.1.2. MarepuajabHO-TeXHUUYECKOE 0O0ecTedeHue /1JIs JIadOpPaTOPHBIX padoT

Jlis  npoBeaeHus J1a0OpAaTOPHBIX 3aHATHH  HCMOJB3YyeTCsd  y4eOHO-UCClIeoBaTeIbCKas
BBIUMCIIUTENIbHAS JTabopaTopus, pacroyiokeHHas mo anpecy 634034, Tomckas oGmacts, r. ToMmck,
Bepmmnuna ynuna, a. 74, 4 srax, ayn. 437, 438, 439. CocraB o0opynoBanusi: YueOHas MeOeb;
OkpaH c anexrponpuBogoM DRAPER BARONET — 1 mr.; Mynstumenuiineiii npoexktop TOSHIBA
— 1 wr.; Komnsroteps! knacca He Huxke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
LIMPOKOIOJIOCHBIM A0CTyIIoM B Internet, ¢ Monutopamu Tuna Samsung 18.5" S19C200N- 10 wr.;
Hcnonp3yeTrcst IMIEH3MOHHOE NpOrpaMMHOE oOeclieueHue, MmakeThl Bepcued He Huke: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5.

13.1.3. MarepuajbHO-TeXHHYECKOe 00ecnedeHue A1 CAMOCTOATETbHOI padoThI

Jlis caMOCTOSITENFHOM paOOTHI HCIONBb3YyeTCsl yueOHas ayauTopus (KOMITBIOTEPHBIA Kiiacc),
pacniosioxenHass o aapecy 634034, r. Tomck, yn. Bepmumnuna, 74, 1 srax, aya. 100. Cocras
oOopynoBanus: ydeOHas meOenb; kommbioTepbl kiacca He Huxke [IDOBM INTEL Celeron D336
28ITu. - 4 wr.; komnetotepsl noaxiaoueHsl k cetu MHTEPHET u obGecneunBator goctyn B
ANEKTPOHHYIO0 HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

132. MarepuajbHO-TeXHHYECKOe ofecreyeHHe JUCHUILUIMHBI JUIA  JIHI €
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/I0POBbSI

OcBoenue pgucuumuinHbl Jumamu ¢ OB3  ocymiecTBisieTcss ¢ HMCMNOJIb30BAHHEM CPEACTB
o0y4yeHHs 00IIero U CrIeUalIbHOIO Ha3HAUSHHS.

[Ipu oOyueHHH CTYICHTOB € HapPyUIEHUSIMM CJIyXa TIPEIyCMOTPEHO WCIOIh30BaHNE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JAPYTUX TEXHUYECKHUX CPEICTB
npuema/nepeaadn yueOHoOM HMHpOpMAIMK B JOCTYMHBIX (pOpMax Ui CTYAECHTOB C HapyUICHUSMH
cllyXxa, MOOWIBHOM CHCTeMBl OOYyYeHHS [ CTYJEHTOB C WHBAJIUJAHOCTHIO, MOPTATUBHOU
WHAYKIIUOHHOW CHUCTEMBI. YdeOHas ayauTopus, B KOTOPOH OOy4aroTCsl CTYIEHTHI C HapylIeHHEM
ciyxa, o0OpyaoBaHa KOMIBIOTEPHOW TEXHUKOM, ayJMOTEXHUKOW, BUACOTEXHUKOW, SIEKTPOHHOU
JIOCKOM, MYJTbTUMEIUNHON CUCTEMOM.

[Ipyn oOy4yeHHM CTYACHTOB € HAPYUIEHUSIMH 3PEHUSIMH TPETYCMOTPEHO HUCIOIB30BaHUE B
JIEKIIMOHHBIX M YYCOHBIX ayJUTOPHSIX BO3MOKHOCTH MPOCMOTPA YIAICHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKe WJIM claiila Ha JKpaHe) MPU TOMOINM BUICOYBEIMUYUTENCH s YIAIEHHOTO
MPOCMOTpA.

I[Ipu oOydeHWHM CTYIEHTOB ¢ HAPYNIEHUSIMH OINOPHO-ABUraTeJLHOr0 Aamnmapara
WCIOJIb3YIOTCSl aJbTEPHATUBHbBIE YCTPOWCTBA BBOJA MH(POPMAIMK U Jpyrue TEXHUYECKHE CPEe/ICTBa
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npuemMa/rnepeaun yueOHoil mH(opManuyu B JOCTYNMHBIX (opMax s CTYACHTOB C HAPYIICHHSIMHU
OIOPHO-ABUTaTENIFHOTO arnmapara, MOOUIHLHON CUCTEMbI 00Y4EHUs ATl IIOACH C MHBAIHIHOCTBIO.

14. ®OHA OHEHOYHBIX CPEJACTB

14.1. OcHoBHble TpeOOBaHMsT K (OHAY OLEHOYHBIX CPeICTB M MeTOoJAUYecKue
peKoMeHIanumn

@OHJ OIICHOYHBIX CPEJICTB U THUIIOBbIE KOHTPOJIbHBIC 3aJaHUs, UCIOJIb3yeMble ISl OLIEHKH
c(hOPMUPOBAHHOCTH M OCBOCHHS 3aKPEIUICHHBIX 32 JIUCIUIUIMHON KOMIICTEHIMN MPH MPOBEACHUU
TEKyIIeH, MPOMEXYTOUHON AaTTeCTallud MO JWUCUUIUIMHE IPHUBEACH B MPUIOKEHHUH K paboueit
IporpaMMe.

14.2 TpeGoBaHusi K (POHIY OLEHOYHBIX CPEIACTB I JIMI € OrPaHHYEHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI

JI1st CTYIEHTOB C MHBAIMIHOCTBIO MPEAYCMOTPEHBI JOMOJHUTEIBHBIE OLEHOYHBIE CPE/ICTBA,
NepevYeHb KOTOPBIX yKa3aH B Tabmuue 14.1.

Tadauuma 14.1 — JlonmoJHUTe/JbHbIE CpPeICTBA OIEHMBAHMSA [JIA CTYJEHTOB C
WHBAJHIHOCTHIO
Kareropuu ctyneHToB BuIbI JOTTOTHUTEIHHBIX OLIEHOYHBIX @®opMBI KOHTPOJIS ¥ OILICHKH
CPEICTB pe3yJIbTaTOB 00yUYEHUS

C napymienussmu ~ TecTsl, muCbMEHHBIE caMocTOsITeNIbHbIE  [IpenmyIecTBEeHHO MUChMEHHAs
ciyxa paboThl, BOMPOCHI K 3a4ETY, IIpOBEpKa
KOHTPOJIbHBIE PaOOTHI

C napymienusimu ~ CoOeceioBaHue 10 BopocaMm K 3a4ery, lIpenMyiiiecTBeHHO yCTHas IpoBepKa

3peHus OIpOC IO TEPMUHAM (MHIUBUYaJIbHO)

C HapylieHusIMHU Pemenne qucTaHIMOHHBIX TECTOB,

OIOpHO- KOHTPOJIbHBIE PabOThI, MUCbMEHHBIE [IpenmyIecTBEHHO TUCTAaHITMOHHBIMHU
JBUTATEIBHOTO CaMoCTOSITeNIbHBIE PabOThI, BOMPOCHI K METO/IAMH

amnmapara 3a4ery

C orpannueHusiMu o TecThl, TUCEMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEpPKa
o0IIeMeTUITUHCKUM paboThI, BOMPOCHI K 3a4ETY, METOJIaMH, UCXOJI U3 COCTOSIHUSA
MMOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI  O0YYAIOIIETOCs HA MOMEHT IPOBEPKU

143 Metonnyeckue PpeKOMEHIAIUH MO0 OLGHOYHBIM CpeAcTBaM JUIA  JHI €
OrpaHHYeHHbIMHU BO3MOKHOCTSIMH 310POBbS

Hns crypentoB ¢ OB3 mpemgycmarpuBaercss AocTynmHass (opma IMpeaocTaBIeHUs 3aaHui
OILIEHOYHBIX CPEJICTB, & IMEHHO:

— B Ie4atHoi popme;

— B II€YaTHOH (opMe C yBEIHMUEHHBIM LIPUPTOM;

— B (opMe AIIEKTPOHHOIO IOKYMEHTA;

—  METOJIOM YTEHHUS aCCUCTEHTOM 3aJlaHUs BCIIYX;

—  TNIPeJOCTaBJIECHHUE 33IaHHS C NCTIOIB30BAHNEM CYPAOIIEPEBO/IA.

CryneHTaM ¢ HHBAJIMIHOCTBIO YBEJTMUMUBAETCS BPEMsI HA MOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOTIPOCHL. JIJIs1 TAKMX CTYACHTOB MpeIyCMaTpUBAETCS TOCTYITHAS OopMa MPETOCTABICHUSI OTBETOB Ha
3aJJaHus, @ UMEHHO:

— MHChbMEHHO Ha Oymare;

—  Ha0op OTBETOB Ha KOMITBIOTEPE;

—  Ha0oOp OTBETOB C HCIIOJIH30BAHUEM YCIYT ACCHCTEHTA;

—  TpeACTaBJIEHUE OTBETOB YCTHO.

[Ipornetypa onieHMBaHUs PE3yIbTATOB 00YyUEHHsI MHBAIMJIOB 110 TUCIMIUIMHE IpeayCcMaTpHBaeT
npegocTaBieHue MH(opManuu B (QopMax, aJanTHUPOBAHHBIX K OrPAaHUYEHUSIM MX 3J0pPOBbI U
BOCIIPHUATHSA UHPOPMALIUH:

J1s Iun ¢ HapylIeHUsIMHA 3PeHM:

— B (opMe AIIEKTPOHHOTO IOKYMEHTA;
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— B TeYaTHOU (popmMe yBEIMUCHHBIM HIPUPTOM.

J st M1 ¢ HAPYIIEHUsIMH CJIyXa:

— B (hopme IIEKTPOHHOTO JOKYMEHTA,

— B TedaTtHou popme.

JlJ1st JIMI ¢ HAPYIIEHUsIMU OMOPHO-IBUTaTeJIbHOIO annapara:

— B ()OpMeE DIIEKTPOHHOTO IOKYMEHTA;

— B II€YATHOH popme.

[Ipy HEoOXOmUMOCTH il OOYYaIOUIMXCS C HMHBAJIUIHOCTBIO TIPOIEIypa OIICHUBAHHUS
PE3yNIBTaTOB O0YUYEHUS MOXKET MPOBOUTHLCS B HECKOJIBLKO ATAIOB.

10
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IIpuioxenne k padodeii nporpamme
MHUHHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®

DeepajibHOE TOCYAAPCTBEHHOE OI0KeTHOE 00pa30oBaTe/ibHOE YUpeKIeHue BbICIIEro
o0pa3oBaHus

«TOMCKUM I'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAIAUOSJIEKTPOHUKW»

(TYCYP)
YTBEPX]JIAIO
[IpopekTop no yueOHOIi paboTe
I1. E. Tposin
«__» 2017 r.

®OH/J] OLIEHOYHBIX CPEJICTB IO YYUEBHOM JUCIUILINHE

«OCHOBBI PAZPABOTKH ITPOI'PAMMHOI'O OBECIIEYEHUS»

YpoBeHb 0CHOBHOII 00pa3oBaTe/IbHON MPOrPaMMBbI OakaylaBpuaT

Hanpasnenue noaroroskn _09.03.01 — MHpOpMaTHKa ¥ BBIYUCIUTEIIbHAS TCXHUKA

popuanb(u) IIporpamMmmHoe obecneyeHue CPEACTB BBIYMCIMTEIILHON TEXHUKH M

ABTOMAaTU3UPOBAHHBIX CUCTEM

dopma 00yueHUsT _3a0uHas

@DaKyJIbTeT: 3uB®, 3a04HbIl ¥ BeUepHUHN QaKyIbTeT
Kadenpa ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS
Kypc 3

CemecTtp 5

Yue6usii nian nagopa _ 2012 roma

KonTtpoasnas padora 3 ceMecTp

JK3aMeH S ceMecTp

Tomck 2017
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1.

BBenenune

®onrx omeHowyHBIX cpeactB (POC) sBiseTcs NPWIOKEHHWEM K pabouedl mporpaMme IHUCIUATIIAHBI
«OcHOBBI Pa3padoTKH MPOrPaMMHOTO 00eCTieYeHHA» U TMPEACTaBISACT CO00M COBOKYITHOCTH KOHTPOJBHO-
M3MEPHUTEITHLHBIX MaTEPHAJIOB (THIIOBBIC 3a/a4M (3aaHus), KOHTPOJIbHBIC PAa0O0ThI, TECTHI M JP.) © METOMIOB MX

HCIIOJIb30BaHUAA,

pe3yJIbTaTOB O0yUCHUSI.
®OC no aucuuIuIMHE (MPAKTUKE) UCIIOIB3YETCS IPU MPOBECHUH TEKYIIEr0 KOHTPOJIS YCIEBACMOCTH H
MPOMEKYTOYHOH aTTeCTallu! CTYICHTOB.

MNpEeAHa3SHAYCHHBIX 1JId HU3SMEPEHUA YPOBHA JOCTUIKCHHSA CTYACHTOM YCTAaHOBJICHHBIX

[lepeuens 3akpenieHHBIX 32 JUCHUITTHHON «OCHOBBI pa3padoTKH MPOrPaMMHOI0 o0ecnedeHus
KOMIIeTEHIINH pUBeicH B Tabnuue 1.

Tabmuma 1 — IlepedenHs 3aKpeIUICHHBIX 32 TUCIUILTHHON KOMITCTCHITHIA

Kon DopMynupoBKa Orarsl GOPMUPOBAHHS KOMIIETECHIINI

KOMIETEHINH

3HaTh:

Crocodrocts MIPUHLIUIBI pa3pab0TKU U METO/IbI IPOEKTHPOBAHMS IPOTPAMMHBIX CHCTEM
pa3pabarbeIBaTh MOZIEIN P pasp P p porp ’
KOMITOHCHTOB METOZBI YIPaBICHUA IPOCKTHPOBAHUEM IPOTPAaMMHBIX CHUCTEM U OpTaHU3aIMU

KOJUICKTHBOB Pa3pabOTYMKOB, IOCYAAPCTBEHHBIC CTAHAAPTHI, PErJIaMEHTHUPYIOIIHE
MH(OPMAITHOHHBIX pasp ’ yaap FlapTbl, p pytott
npouecc pa3pabOTKH NPOTPaMMHBIX CHCTEM U UX OIHCAHMUS;
CHCTEM, BKJIIOYasi MOAETH
IK-1 — TEOPEeTHYECKHE  OCHOBBI ~ METOAOB  pa3pabOTKW  NIPOrpaMMHOTO
0a3 TaHHBIX U MOJIEIN .
o obecrieueHns, CHOCOOBI CO3/MaHMA (PYHKIMOHAIBHBIX CIEU(UKAIUH, METOJBI
uHTEp(EHCOB «YenoBeK —
SIEKTPOHHO- MPOEKTUPOBAHHSA IPOTPAMMHBIX KOMIUIEKCOB, CO3MaHHs aOCTPAKTHBIX THIIOB
JAaHHBIX, Jl0Ka3aTelbCTBAa IMPABIWJIBHOCTH IPOrpaMM, OpraHM3allid TECTOB W
BBIUUCIIUTEIbHAS
COTIPOBOJKICHUS IIPOTPAMMHBIX KOMILICKCOB;
MalluHa
YwMmersn:
— CaMOCTOSITENBbHO BBINOJHATH IUKJI IPOSKTHPOBAHUSA MHPOTPAMMHOTO

CriocobHOCTB obecrieueHus, pa3padaTbiBaTh CreUUUKaUMK W aOCTPaKTHbIE THUIBI JaHHBIX Ha
000CHOBBIBAThH OCHOBE aHajM3a TPeOOBAaHWH, MPEABIBISEMBIX K MPOrPaMMHOMY OOECIEUEHUIO,
MPUHAMAaEMBbIe IPOCKTHBIE | JIOKa3bIBATh NPaBHIBHOCTH IIPOTPaMM, IPOEKTHPOBATh U KOJMPOBATH HEOOXOAUMBIE
pelleHys, OCYIECTBIATh TECTBI, IOJIb30BAThCA CTAHJAPTHBIMH TEPMHUHAMHM W OIpPEJACIICHUSMH, YHTATh

IIK-3 | NOCTaHOBKY U BBINOIHATH | HAy4YHBIE CTATbU W TIOJIB30BAThCS JIMTEPATYPOM UIL CAMOCTOSITEIBHOTO PELICHHS
SKCHEPUMEHTSI 10 Hay4HO - HCCIEJIOBAaTEIbCKUX 3a/lad, CBS3aHHBIX C Pa3pabOTKOH HpOrpaMMHBIX
MPOBEPKE UX CHUCTEM;

KOPPEKTHOCTH U Baaners:
3(1)(1)6KTI/IBHOCTI/I — HEPCICKTUBHBLIMM HAIIPABJICHUSIMU pa60T U METOAUYECKUMU 1O IX0/JaMU B
00J1aCTH IPOEKTUPOBAHHUS U pa3pabOTKH OOJIBIINX MTPOrPAMMHBIX KOMIUIEKCOB.

OO0mue XxapaKTepUCTHKH ITOKa3aTellel M KpUTEpHUeB OIIEHWBAHUS KOMITETEHITMI Ha BCEX ATarax
MpUBEICHBI B TabmuIe 2.

Tabmuia 2 — O61mue XxapakTEpUCTUKY TIOKa3aTesIe i KpUTEPUEB OIICHUBAHUS KOMIIETESHITUH TI0 dTaram

IlokazaTenu u
KpUTEPHUH

3HaTh

YMeTn

Bnanets

OTIU9HO (BBICOKHUIH
YPOBEHB)

Ob6namaet GakTUIECKUMH U
TCOPECTUICCKUMU 3HAHUAMU B
mpezaenax u3y4aeMoi o0IacTu ¢
TIOHUMAHUEM T'PaHUIL
MIPUMEHUMOCTH

Ob6nagaer Auana3oHOM
[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl pa3BUTHUS
TBOPYECKUX PEIICHUH,
abcTparupoBanusi mpooIeM

Kontpomupyet paboty,
IMMPOBOJAUT OILICHKY,
COBEPLUEHCTBYET JEHCTBUS
paboThI

Xoportmo (6a30BbIi

3HaeT (axThl, IPUHIIMITH,

O6J'IaI[aCT JHUaIIa3oHOM

BCpCT OTBCTCTBCHHOCTH 3a

(TIOpOTOBBIN YPOBEHB)

SHaAaHUAMH

YMEHUSAMH, TPeOYyeMbIMHA IS
BBITIOJTHEHHS TIPOCTHIX 33439

YPOBEHB) MPOIIECChI, O0MINE TIOHATHS B MPAaKTUYECKUX YMCHHH, 3aBepIICHUE 33124 B
npeaenax u3y4aeMoi o0nacTu TpeOyeMbIX JUIS pEIICHUS HCCIICIOBAHHH,
OIpe/IeIICHHBIX IPO0IIeM B MPHUCIIOCA0IUBAET CBOE
00JIaCTH UCCIICIOBAHUS MOBEJICHUE K 00CTOATEIECTBAM
B pEIICHUH TPoOIeM
VYnosnerBoputenbHo | OO6magaet 6a30BBIMH OOUITUMH OO6namaeT OCHOBHBIMHU Pabotaer npu nipsiMmom

HaOJIIONEHU T
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K-1

2. PEAJIN3ALIIASI KOMIIETEHIIUI
2.1. Kommnerenmus ITK-1

CnocoOHOCTE pa3pa6aTBIBaTI) MOACIN KOMIIOHCHTOB I/IH(bOpMaHI/IOHHI:IX CHUCTEM, BKIKOYasA

MOICIH 0a3 JaHHBIX 1 MOACIIN PIHTCp(l)CI;'ICOB «YEJIOBEK — DJICKTPOHHO-BBIYUCIUTCIIbHASA MAallInHAY

Ta6m/1ua 3 — Oransl q)OpMI/IpOBaHI/IH KOMIICTCHIIUU U UCIIOJIL3YCMBIC CPCACTBA OLICHUBAHUSA

PIHg)ODMaIII/lOHHbIX CUCTEM

YMmerhb:

3HAaTh: MPUHIUIEI pa3padOTKH
U METOJbI IPOSKTHPOBAHHUS
HPOTPaMMHBIX CHCTEM, METOJIBI
YIIpaBJICHUS POCKTUPOBAHHEM
HPOrPaMMHBIX CHCTEM U
OpraHU3aliH KOJUIEKTHBOB
Pa3paboTUHKOB,
rOCY/apCTBEHHBIE CTAHIAPTHI,
perIaMeHTHPYIOLINE IPOIECC
pa3paboTKu MPOrpaMMHBIX
CHCTCM U UX OITMCAaHMUA,

— TEOPETUYECKHE OCHOBBI
METOJIOB Pa3pabOTKH
HPOrPaMMHOTO OOeCIICYCHHS,
CrIoco0bl CO3JaHus
(YHKIMOHATBHBIX
creluUKAINd, METOIbI
MIPOCKTUPOBAHUA
NIPOTPaMMHBIX KOMIUIEKCOB,
CO3/1aHuUs a0CTPAKTHBIX THIIOB
JIaHHBIX, JOKa3aTeIbCTBA
NIPaBUIILHOCTHU IIPOTPaMM,
OpraHHu3aly TECTOB U
CONPOBOXICHHS MPOrPaMMHBIX
KOMILIIEKCOB;

— CaMOCTOSITEIbHO
BBINOJHATH UK
TIPOCKTUPOBAHUS
MIPOTPaMMHOTO 00€eCIIeUCHNS,
pa3pabaTbIBaTh crienu(pUKaIuN
1 a0CTpaKTHbIC THITBI TAHHBIX
Ha OCHOBE aHalln3a
TpeOOBaHU, IPEIBIBISIEMBIX K
IPOTrpaMMHOMY 00€CIIeUeHHIO,
JIOKa3bIBaTh MPaBUILHOCTh
HporpamM, MPOEKTUPOBATh U
KOJMPOBATh HEOOXOAMMBIE
TECTHI, TOJI30BATHCS
CTaHIapTHBIMU TEPMUHAMH U
OTIPEACTICHUSIMHU, YUTATh
Hay4YHBIC CTaThHU U
TIOIb30BATHCS JIUTEPATYPOH
JUISL CAMOCTOSITEIIEHOTO
peLIeHus] Hay4HO -
UCCIIe/IOBATENbCKUX 3a/1ad,
CBSI3aHHBIX C pa3paboTKOi
HPOTPaMMHBIX CHCTEM;

Cocra 3HaThb YMeTh Bnanets
CoJep:kaHye 3TaIoB — Bo Bpems Bo Bpemsi pa3paboTKu Bo Bpemsi pa3pa6oTKu
pa3paboTKu Mojeeii MojieJieii KOMIIOHEHTOB MojieJieii KOMIIOHEHTOB
KOMIIOHEHTOB HH(OPMANMOHHBIX CHCTEM HH(OPMAIMOHHBIX CHCTEM

Baagers:
— MEPCHEKTUBHBIMU

HaIpaBJICHUSIMH padoT U
METOJMYECKUMH OAX0JaMH B
00IIaCTH MIPOCKTHPOBAHUS U
pa3paboTku 6ONBIIIX
MPOrPaMMHBIX KOMILIEKCOB.

Bune! 3austuit

e lHTEepaKkTHBHEIC
nabopaTOpHBIC 3aHATHS,

e lHTepakTHBHEIC JICKIIHU;
JlaboparopHbie 3aHITHS;
Jlexuum;
CamocrosTenbHas paboTa;
IlonroToBka K 3K3aMeHy;

e lHTepaKTHBHEIC
nabopaTopHBIE 3aHATHS;

e lHTepaKTHBHEIC JICKIIHU;
JlaGoparopHbie 3aHATHS;
Jlexumm;
CamocrosTenbHas paboTa;
[ToaroroBka K sK3ameny;

e llHTepaKkTHUBHbBIC
71ab0paTOpHbIE 3aHSTHUS;

e JlaboparopHbie 3aHATHS;

e CawmocrosTenpHas pabora;

Hcnonb3yemble
CpeICTBa OLIEHUBAHUS

e KonTtponpHas paboTa;

e Oryer no 1abopaTopHOit
pabore;

e JloMamrHee 3aJaHue;

e  Ortuer no
WHIUBHyaJIbHOMY 331aHuUI0;
e Ompoc Ha 3aHATHSIX;

o  DK3aMeH;

e (CobecenoBanue;

e KonTrponsHas paboTa;

e Oryer 1o 1a00paTopHOI
paborte;

e JlomalrHee 3a/laHuE;

e  Ortuer no
WHIMBHUyaJIbHOMY 331aHuUIo0;
e Omnpoc Ha 3aHIATHSIX;

e  DK3aMcH;

e (CobecenoBanue;

[ ]

e Ortuer o 1abopaTtopHOH
pabore;

e JlomamHee 3ajaHue;

e Ortuer o
HHIMBHUIyaJIbHOMY 3aJIaHuUIo0;
e DK3aMeEH,;

@opMyIHpOBKa TOKa3aTeIe 1 KPUTEPHEB OICHIUBAHMS JAaHHON KOMITETEHIINH TTPHUBEeHA B TabmuIe 4.

Ta6nHua 4 — Ilokazarenu u KPUTCPHHU OLCHNBAHNA KOMIICTCHIIMA HA 3Tallax
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Cocras 3HaTh YMmeTn Bmaners
OTJIHYHO Bo Bpems pa3padoTku Bo Bpemsi pa3padoTkun Bo Bpemsi
. MoeJeii KOMIIOHEHTOB Mojeaeli KOMIIOHEHTOB pa3padoTKH MojaeJIei
(BBICOKHI YPOBEHB) i
dopmanuoHnbIX cucTeM 3HATh | HHOOPMANIMOHHBIX CUCTEM KOMIIOHEHTOB

HA BBICOKOM YPOBHE: ITPUHIIUIIEI
pa3paboTKu U METOIbI
MIPOEKTUPOBAHUS IPOTPAMMHBIX
CHCTEM, METOIBI YIIPABICHUS
MIPOEKTUPOBAHUEM ITPOTPAMMHBIX
CHCTEM M OpraHU3aLUH
KOJUIEKTHBOB pa3pabOTUYNKOB,
roCyJapCTBEHHbIE CTaHIAPTHI,
periIaMeHTHPYIOLIHE Mpolece
pa3paboTKH MPOTPAMMHBIX CUCTEM

YMeThb Ha BBICOKOM YPOBHE:

— CaMOCTOSITEIBHO
BBINIOJIHATE LUKJI IPOSKTHPOBAHUS
MIPOTPaMMHOTO 0OecTIeueHHS,
pa3pabaTeIBaTh CICTUPUKAIIAHA U
abCTpaKTHBIE THITBI JaHHBIX Ha
OCHOBE aHaJn3a TpeOOBaHUH,
MIPEABSBIISIEMBIX K IPOrPaMMHOMY
00ecIeYeHHIO, TOKa3bIBaTh
MIPaBUIIHOCTH TIPOTPaMM,

HHmOEMa!!I/IOHHbIX

cucrem Baagern Ha
BbICOKOM YpPOBHe:
NEPCTIEKTUBHBIM
U HaIpaBJICHUSIMU
pabot u
METOANYECKUMU
MOJIX0JaMH B 00J1acTH
MPOEKTUPOBAHUS U
pa3paboTKu OONBIIHX

1 UX OTIMCaHHS, MIPOEKTUPOBATH U KOAUPOBATH TPOTPAMMHBIX
— TEOpPETHUYECKHE OCHOBBI HEO0OXOIUMBIE TECTHI, TOJH30BATHCS | KOMIIJIEKCOB.
METOJIOB Pa3pabOTKH CTaHJAPTHBIMU TEPMHUHAMU U
MIPOTPaAaMMHOTO 0OeCTICUeHHS, OTIpEICIICHUSIMH, YATATh HAYYHEIC
CITOCOOBI CO3AAHUS CTaThH M MOJIb30BATHCS
(YHKIMOHATBHBIX CTICNUMUKAINNA, | JTUTEPATypON I
METOIBI IIPOCKTUPOBAHUS CaMOCTOSITEITFHOTO PEIICHUL
MIPOTPAaMMHBIX KOMILIEKCOB, HAYYHO - UCCIIEIOBATEIbCKIX
c03/1aHus a0CTPAKTHBIX THITOB 3a1a4, CBSI3aHHBIX C Pa3pabOTKOM
JaHHBIX, 10Ka3aTCJIbCTBA MpOTpaMMHBIX CUCTEM;
NMPaBUILHOCTH IIPOTPAMM,
OpraHu3alui TECTOB U
COIPOBOKICHHUS MPOrPaMMHBIX
KOMILJIEKCOB;
Xopormo (6a30BbIi — Bo BpeMsi pa3padoTKu Bo Bpems pa3pabdoTku Bo Bpems
YPOBEHB) MojeJieii KOMIIOHEHTOB Mo/ieJieli KOMIIOHEHTOB pa3padoTku Mojesei
HH()OPMAIMOHHBIX CHCTEM HH(POPMANMOHHBIX CHCTEM KOMIIOHEHTOB
X0POIIIO 3HATH: MPUHIUIIEI XOpOLIO YMETh: HHGOPM A OHHBIX
pa3paboTKH ¥ METOBI — CaMOCTOSTEIBHO CHCTEM XO0POIIo
MIPOCKTUPOBAHUA ITPOTPAMMHBIX BBIMOJIHATH UK IPOCKTUPOBAHU A BJIA1€Th:
CUCTEM, METOIbI YIIPABJICHUA MporpaMMHOT0 06CCHC‘ICHI/I$I, MEPCHEKTUBHBIM
MPOEKTUPOBAHUEM ITPOrPAMMHBIX pa3pabaTbiBath crienupuKanuy u Y HanpaBJICHUSIMU
CHUCTEM U OpraHU3aliun aGCTpaKTHI)Ie THUIIBI JAHHBIX HA pa60T n
KOJUIEKTHBOB Pa3paboTUnKOB, OCHOBE aHaJIM3a TpeOOoBaHUH, METOJINIECKUMHU
TrOCYyIapCTBCHHBIC CTAHIAPTHI, IPEeIBSABIEMBIX K IPOTPAMMHOMY | HOJXOJaMH B 00J1aCTH
peTIaMEeHTHPYIOIIIE MPOoIece o0ecIrieYeHnto0, T0Ka3bIBaTh MPOEKTHPOBAHUS U
pa3paboTKU MPOTrPaMMHBIX CUCTEM | TIPABHIIBHOCTH MPOTPaMM, pa3paboTku OOIBITHX
1 X OTIMCAHHS; MIPOEKTUPOBATb U KOJUPOBATh MPOTPaMMHBIX
— TEOPETHUYECKUE OCHOBBI HEO0OXO0IUMBIEC TECTHI. KOMITJICKCOB.
METOJIOB Pa3pabOTKH
MIPOTPaMMHOTO 00eCTICUeHHS,
CITOCOOBI CO3aHUS
(D YHKITMOHATIBHBIX cTien(pHUKaIii,
METOABI MPOCKTUPOBAHUA
IIPOTrpaMMHBIX KOMITJIEKCOB,
c03/1aHuUs a0CTPAKTHBIX THIIOB
JTAaHHBIX
Y 10BIE€TBOPUTEIBHO — Bo BpeMsi pa3padoTKu Bo Bpemsi pa3paboTku Bo Bpemsi
(moporoBeIf ypOBEHb) | MojeJieii KOMIIOHEHTOB Mo/ieJieli KOMIIOHEHTOB Pa3padoTKH Mojeeii
NHGOPMAIMOHHBIX CHCTeM 3HATHL | MH(OPMANMOHHEIX CHCTEM KOMIIOHEHTOB

HEKOTOPBIE : ITPUHIIHITEI
pa3paboTKU U METOBI

MIPOCKTUPOBAHUA ITPOTPAMMHBIX

Ywmern:
— pazpabaThIiBaTh
crierupuKauy 1 a0CTPaKTHBIE

HH(OPMaALMOHHBIX
cucrem Baanern
HEKOTOPbIMH:

CHCTEM, METOABI YIPaBICHHS THIIBI JAHHBIX Ha OCHOBE aHaIHN3a HEPCIIEKTHBHBIM

NPOEKTHPOBAHUEM IIPOTPAMMHBIX | TpeOOBaHHMIA, IPEABABISEMBIX K 1 HAaIPaBJICHUAMH

CHCTEM ¥ OpTaHU3aIUH MIPOTrPaMMHOMY O00OECIICUCHHIO, pabot u

KOJUICKTUBOB Pa3paboTUHKOB, JOKa3bIBaTh MPAaBUILHOCTh METOANYECKIMHU

rOCY/apCTBEHHBIE CTAHIAPTHI, IIpOrpamMmm, IPOEKTHPOBATh U HOAXOJaMU B 00JaCTH
14
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periIaMeHTHpPYIOIINE IPOLece
pa3paboTKH MPOTPaMMHBIX CUCTEM
U UX ONUCAHUSL;

— TEOPETHYECKHE OCHOBBI
METOJI0B Pa3pabOTKH
MIPOrpaMMHOT0 00eCIeYeHus,
CIIOCOOBI CO3TaHUs
(YHKIMOHATIBHBIX CTICIUA(UKAIIIH,
METOJIbl HPOSKTUPOBAHHUS
MPOrPaMMHBIX KOMILIEKCOB,
CO37aHMs a0CTPAKTHBIX THUIIOB
JaHHBIX, JOKa3aTebCTBA
MIPaBUJILHOCTH IIPOTPAMM,
OpraHU3alUH TECTOB U
COIIPOBOXKICHUSI IPOTPAMMHBIX
KOMILIEKCOB.

KOOupoBaTh HeO6XO,I[I/IMBIC TCCTBI.

MIPOCKTUPOBAHUSI U
pa3paboTKu OONIBIIHX
MPOrPaMMHBIX
KOMILIICKCOB.

MK-3

2.2. Komnerenuus ITK-3

1 BBIIOJHATH 3KCIIEPUMEHTBI [0 MIPOBEPKE MX KOPPEKTHOCTH U 3G (HEKTUBHOCTH.

CrniocoOHOCTh 000CHOBBIBATh MPUHUMAEMbIE MPOEKTHBIE PEIICHHUs, OCYIIECCTBIISATh TIOCTAHOBKY

Hnst popMupoBaHHsS KOMIETEHIIMM HEOOXOAMMO OCYLICCTBUTH DS STamoB. JTamnbl (HOpMHUPOBAHUS
KOMIIETEHIINH, TPUMEHSIEMBIE JUIS 3TOTO BUABI 3aHATUN U UCIOJIB3YEMBIE CPECTBA OLICHUBAHUS MPEICTABICHEI

B TabimIe 5.

Tabnuma 5 — Dtanel GopMUPOBAHHS KOMIIETCHIIUN U HCIIOJB3YEMbIE CPEACTBA OLICHUBAHUS

Cocra 3HaTb YMmeTh Bnanets
Coneprxanue 5Tanos — Bbaaronaps — baaroaaps — Bbaaroaaps
O00OCHOBAHMIO  NMPUHUMAEMBbIX | 000CHOBAHWI0O  NPUHHMMAEMBIX | 000CHOBAHUIO
NPOEKTHBIX peneHuii NPOEKTHBIX pelleHui NPUHUMAEMbIX
— 3HaTh: TIPUHLIMIIBI Ymersn: NPOEKTHBIX pelieHu i
pa3paboTku u METOTBI — CaMOCTOATENIbHO Baaners:
MPOSKTHPOBAHUS  MPOTPAMMHBIX | BBIIOJIHSITH IIHKJ MPOSKTUPOBAHUS [EePCIEKTUBHBIMU
CHUCTEM, METOABl  YIPaBIICHUS | IPOTPaMMHOTO obecrieueHus, | HalpaBJIeHUSIMH paboT 1
MIPOSKTHPOBAHNEM TIPOTPAMMHBIX | pa3pabaThBaTh CHeNU(UKAIINE U | MCTOAHMYECKUMU
cucTeM u OpraHM3anuy | abCTPaKTHBIE THIBI JAHHBIX Ha | MOJXO0AaMH B 00JIacTH
KOJUIEKTHBOB pa3pabOTUYMKOB, | OCHOBE  aHanM3a  TpeOOBaHUIL,  IPOCKTUPOBAHUS U
roCylapCTBEHHBIE CTaHIAPTHI, | MPEABIBIAEMBIX K IPOrPAMMHOMY | Pa3pab0TKH 0OIbLINX
perIaMeHTHPYIOLIHe mporiecc | 00eceueHHIO, JIOKa3bIBaTh | IPOrPAMMHBIX
pa3paboTKU MPOTPAMMHBIX CHCTEM | PABUIBLHOCTh porpamm, | KOMIIJIEKCOB.
" UX OITMCAaHMUA, MMPOCKTUPOBATH n KOOUpOBaThH
— TEOPETUYECKUE OCHOBEI | HEOOXOUMBIE TECTHI,
METOJIOB pa3paboTKu | ONB30BATHCS CTaHJAPTHBIMHU
IIPOrpaMMHOTO obecrieyeHys, | TEPMUHAMU U ONpPEAEICHUSMY,
CIOCOOBI CO3/1aHus | YATaTb  HAy4dHbIE  CTaTbU U
(YHKIHMOHAIBHBIX CHeU(UKAIINiA, | TOJb30BAaThCS  JIMTEPATYPOH  JIs
METO/bI MPOEKTHPOBAHHMS | CAMOCTOSATENLHOTO penieHust
pPOrpaMMHBIX KOMIUICKCOB, | HAY4HO - HCCJIICA0BATCIbCKHUX
co3manMsi  aOCTPAKTHBIX  THIIOB | 33/1ay, CBSI3AHHBIX C Pa3paboTKOMH
JAaHHBIX, JI0Ka3aTejabCTBa | IPOrpaMMHBIX CUCTEM,
MPaBUIBLHOCTH MIpOrpamm,
OpraHu3anun TECTOB u
COITPOBOXICHUA IpOorpaMMHBIX
KOMIIJIEKCOB;

Bunael 3anaTuit

e lHTEepaKkTHBHEIC
a00paTOpHBIC 3aHATHS,

e llHTepakTHBHEIC JICKIIHUU;
JlaboparopHble 3aHATHS;
Jlexum;
CamocrosTenbpHas padboTa;
[ToaroroBka K sK3ameny;

e UHTepakTHBHBIC
na0opaTOpHBIC 3aHITHSA;

e lHTepaKkTHBHBIC JICKIIUY;
JlaboparopHbIc 3aHATHUS;
Jlexmumn;
CamocrosiTenbpHast paboTa;

IloaroroBka K sK3ameny;

e UHTepakTHBHEIC
71ab0paTOpHBIE 3aHSTHS;
e JlaboparopHsie
3aHATHS,

e CamocTosTenpHas
pabora;
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Hcnonszyembie
CpelcTBa OLICHUBAHUS

o KoutponbHas paboTa,

e Oryer 1o 1a00paTopHOit
pabore;

e JloMamrHee 3aJaHue;

e OrtyYer o HHIAUBHUIYATEHOMY
3aJ1aHUIO;

e Ompoc Ha 3aHATHAX;

e JK3aMeH;

e (CobecenoBanue;

o KontponbHas pabora;

e Oruer o 1abopaTopHOii
pabore;

e JlomamrHee 3aJaHue;

e Orty4er o MHIUBUIYAIEHOMY
3a1aHUIO;

e Omnpoc Ha 3aHATHAX;

e DK3aMeH;

e (CobecenoBanue;

e OrueT 1o
nabopaTopHO# paboTe;
o JlomalHee 3a1aHuUE;
e Otuet o
UH/IUBUIYAIEHOMY
3aJIaHuIO;

e DK3aMeH;

QopMyIHpOBKa TOKa3aTeIe 1 KPUTePHEeB OIEHIBAHMS JAaHHON KOMITETEHIINH MTPUBEIeHa B TabmuIe 0.

Tabmmma 6 — [Tokazatenu U KpUTEPHUH OIICHUBAHMS KOMITETEHITHN Ha 3Tarmax

(BBICOKHI YPOBEHB)

Cocras 3HaTh YMeThb Brnanets
OTtnn4aHO — Baaroaapst — Baaroagaps — Baaroaaps
000CHOBAHHMIO MPHHUMAEMBIX 000CHOBAHMIO IPHHIMAEMBIX 000CHOBAHUIO

NPOEKTHBIX pellleHMii

— 3HATh Ha BBICOKOM
YPOBHE: IIPUHIHUIIBI Pa3pabOTKH U
METOIbI POSKTUPOBAHUS
IIPOTPaMMHBIX CHCTEM, METO/IbI
YIpaBIeHUS IPOCKTHPOBAHUEM
MIPOTPaMMHBIX CHCTEM U
OpraHHU3aINH KOJUICKTHBOB
pa3paboTINKOB, TOCYIapCTBEHHbIC
CTaHAAPTHI, PETJIAMEHTHPYIOIINE

NPOEKTHBIX pelleHHii

YMeThb Ha BBICOKOM
YDOBHe:

— CaMOCTOSITEJILHO
BBITIOJIHATH LUKJI IPOSKTHPOBAHMUS
HPOrPaMMHOT0 00ecIeYeHH s,
pa3pabaTbIBaTh CIeIU(UKAIIIH U
aOCTpaKTHBIC THITHI JaHHBIX Ha
OCHOBE aHaIN3a TPeOOBAaHHI,
HPEIbABIAEMBIX K IPOrPAMMHOMY

NpUHUMAECMbIX
NPOEKTHBIX pellleHU

Baaners Ha
BBICOKOM YPOBHE:

— HEPCIEKTHBHBIM
U HaINpaBJICHUSMHU PaboT
U METOJMYCCKHMH
MOAX0JaMH B 00J1aCTH
NPOCKTUPOBAHHUS U
pa3paboTKu OOIBIINX

NPOEKTHBIX penieHuii

— Xopomio 3HaTh:
MIPHUHITUITEI Pa3pabOTKHA U METOJIBI
MIPOSKTHPOBAHUS MPOTPAMMHBIX
CHCTEM, METO/IbI YIIPABICHHS
MIPOEKTHPOBAHUEM MTPOIPAMMHBIX
CHCTEM M OpTaHU3aI[UH
KOJJICKTHBOB Pa3pabOTYHKOB,
roCyIapCTBEHHbIC CTAHIAPTHI,
peraMEeHTHPYIOIIHE MTPOIECC
Ppa3paboTKu MPOTrPaMMHBIX CUCTEM
1 MIX OITUCAHUS;

— TEOPETHUYCCKUE OCHOBBI
METO/I0B pa3pabOTKH
MIPOrPAaMMHOTO 00ECIICUCHHS,
CrocoOBI CO3IaHHUS
(D YHKITMOHATTLHBIX cTIeH(pHUKAITIA,

mporiecc pa3paboTKH o0ecIeYeHHIO, TOKa3bIBaTh TIPOTPaMMHBIX
MPOrpaMMHBIX CUCTEM M X MPaBUILHOCTH IIPOTPaAMM, KOMIIJIEKCOB.
OIHCAHNS, MPOEKTUPOBATH U KOAUPOBATH
— TEOPETUYECKUE OCHOBBI | HEOOXOJUMBIE TECTBI,
METOJIOB pa3pabOTKH MOJIb30BaTHCS CTAaHAAPTHBIMU
MIPOrPaMMHOTO 00eCICUeHuUs, TePMUHAMH U OTIPEICTICHUSIMH,
CITOCOOBI CO3aHUS YUTATh HAYYHBIC CTATHU H
(GYHKIHOHAIBHBIX CHEM(UKAIIHMA, | TOJb30BAThCS TUTEPATYPOU LIS
METOIBI IIPOSKTUPOBAHUS CaMOCTOSITEIIFHOTO PEIICHUS
MIPOTPaMMHBIX KOMIUIEKCOB, HAy4YHO - UCCIIEOBATEIbCKUX
co3/1aHus a0CTPAKTHBIX THITOB 3a7a4, CBSI3aHHBIX C Pa3pabOTKOM
JAaHHBIX, TOKA3aTeIbCTBA MIPOTPAMMHBIX CHCTEM;
MPaBUIBLHOCTH IIPOTPAMM,
OpraHu3aIuu TECTOB U
COIPOBOKIEHUS MPOrPaMMHBIX
KOMIIJIEKCOB;
Xopomuio (6a30BbIi — Baaroaaps — Baaroaaps — Baaronaps
YPOBEHb) 000CHOBAHUIO IPMHUMAEMBIX 000CHOBAHUIO IPUHUMAEMBIX 000CHOBAHUIO

NPOEKTHBIX pelieHui

Xopouio ymeTh:

— CaMOCTOSTEIBHO
BBIIOJTHATH [AKI POCKTUPOBAHHUS
MIPOrPaMMHOTO OOeCTIeUeHN s,
paspabarbeIBaTh crienuGUKAINY U
a6CTpaKTHI)IC TUIIBI JAHHBIX HA
OCHOBE aHaJIN3a TPEOOBaHUA,
MPEABABIIACMBIX K IIPOTPAMMHOMY
00eCIeUeHHIO, JOKA3bIBATh
MPaBUIBHOCTH POTPAMM,
MPOCKTHPOBATH U KOJAUPOBATh
HEO00XO0UMBIE TECTHI,
MOJIb30BATHCS CTAaHAAPTHBIMU
TEPMHUHAMH U ONPEICIICHUSIMH,
YUTATh HAYYHBIC CTATHH U
MTOJIE30BATHCS JTUTEPATYPOH JIS

NPUHUMAEMBIX
NPOEKTHBIX pelleHHi
Xopouio

BJIAACTh:
TIEPCHCKTUBHBIMHU

HaTpaBJIeHUSIMH padoT 1
METOANYCCKUMHU
MOJIX0/IaMH B 0071acTH
IIPOCKTUPOBAHUA U
pa3paboTKu OOIBIINX
MIPOTPAaMMHBIX
KOMILIEKCOB.
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METO/IbI IPOEKTHPOBAHHUS
MIPOrPaMMHBIX KOMILIEKCOB,
CO3J1aHus A0CTPaKTHBIX TUIIOB
JTAHHBIX, JOKA3aTeNbCTBA
NIPaBUJILHOCTH IIPOTPAMM,
OpraHU3aly TECTOB U
COIIPOBOXKICHUS IIPOTPAMMHBIX
KOMIIIEKCOB;

CaMOCTOSATEILHOTO PEIICHHS
HAy4HO - UCCIIE0BATEIbCKUX
3aj1a4, CBSI3aHHBIX C pa3paboTKOH
MPOTPaMMHBIX CUCTEM;

VY 10BIETBOPUTEIBHO
(TIOpOTOBBII YPOBEHB)

— Bbaaronaps
000CHOBAHHIO NPHMHHUMAEMBIX

— Baaroaaps
000CHOBAHMIO IPHHUMAEMBIX

— baaronaps
000CHOBAHUIO

NMPOEKTHBIX pellleHuit

— 3HAaTh: HEKOTOpHIE
MIPUHIIUIBI Pa3pad0TKU U METOIBI
MIPOEKTUPOBAHMSI POTPAMMHBIX
CHCTEM, METO/bI YIIPaBJICHUS
MIPOEKTUPOBAHUEM MTPOTPAMMHBIX
CHCTEM ¥ OpTaHU3aIUH
KOJIICKTHBOB pa3pabOTUNKOB,
TOCyJapCTBCHHBIC CTaHIAPTEHI,
peTIaMeHTHPYIOIIIE MPOIece
pa3paboTKH MPOTrPaMMHBIX CHCTEM
U UX ONHCAHUS;

NPOEKTHBIX pellleHnit

YmMmerh:

— JIOKa3bIBaTh
MPaBUIBHOCTH IPOTPAMM,
MPOCKTHPOBAThH W KOJAUPOBATh
HEO0OXOUMBIE TECTHI,
MIOJIb30BATHCS CTAHAAPTHBIMU
TEPMHUHAMH U ONPEACIICHUSAMH,
YUTATh HAYYHBIC CTATHH H
MIOJIL30BATHCS INTEPATYPOH UL
CaMOCTOSTEIIFHOTO PEIICHUS
HAYYHO - UCCIIEIOBATEIBCKIX
3aj]1a4, CBSI3aHHBIX C Pa3pabOTKOU
HpOFpaMMHI)IX CHCTEM,

NpUHUMAECMbIX
IPOCKTHBIX DellIeHI/Iﬁ

Baagers:

MEePCIICKTUBHBIMH
HAIpaBICHUSIMH PaboT
METOMICCKUMH
MOJXOJaMH B 00JIacTH
NPOCKTUPOBAHHUS U
pa3paboTKu OOMBIINX
HPOrPaMMHBIX
KOMILJIEKCOB.

B ClIieayroneM COCTaBe.

wnh e

3. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUS
JIJis peanu3aiuy BBIIICTICPEYUCIICHHBIX 3a/1a4 00YUYCHUS UCTIOIB3YOTCS TUIIOBBIE KOHTPOJIbHBIC 3aIaHuUs

WJIM WHBIE MaTepUabl, HeOOXOMMBIE JIJIS OLIEHKH 3HAHWA, YMEHWH, HABBIKOB U (MJIN) OMBITA AEATEITHHOCTH,

XapaKTepHU3YIOIUX dTarbl OPMUPOBAHHS KOMIIETCHIINH B IPOIIECCE OCBOSHIHS 00pa30BaTeIFHON IPOTPaAMMEL,

3.1.

Tembl J1a60paTOPHBIX padoT
[ToaroToBKa TEXHMYECKOTO 3a/IaHKs HA TIPOTPAMMHYIO CHCTEMY.

CocTtaBieHue corjiamieHie o TpeOOBaHuUsX.
Omnpenenenue BHEIIHUX U BHYTPEHHUX CIICU(QHUKAIINH.

4, TeCTHpOBaHHeZ OmpeacsICHUC METOAAa TCECTUPOBAHHA, IIOATOTOBKAa MW 3aIllyCK TECTOB, BblJada
pCKOMeHHaHI/Iﬁ 110 pe3yJibTaTaM TCCTUPOBAHUS.

3.2.

IMpumep 3aganus no JadoparopHoii padore

— JlabopaTopHas padora Nel. «Ha3zHaueHHe U co/iep:KaHHUE COTJIANIECHUS 0 TPEOOBAHUAX) .

— Ileab paGoThl: HAYYUTHCS MOATOTABIMBATH MPOTPAMMHYIO JOKYMEHTALMIO II0 OpraHU3aluH
KoJIIeKTHBHOM paspabotku I10.
— KpaTkue TeopeTnueckue cBeleHU:

— B cornmamenuu o TpeOOBaHUSAX JOHKHO COAEPIKATHCS MICHMEHHOE M3JI0KEHUE TOTO, YTO OyaeT
C/eJIaHO U YTO He OyJIeT JAeIaThCs MIPH BBIIYCKE MTPOrPaMMHOI0 00eCIIeUeHus.

—  JHokyment «CornaiieHde O TpeOOBaHMSIX» SBISETCS OCHOBHBIM CPEICTBOM YIPAaBJICHHS
pa3paboTKOM MPOTrpaMMHOTO OOECTIICUCHISI FITA TeHEPATHHBIM IIAHOM €T0 pa3padoTKH.

— Bce ydacTHMKM pa3pabOTKA MPOrpaMMHOTO OOECIIEYCHHS [IOJKHBI BBIMOJHATH TO, YTO
YCTaHOBJICHO B JIOKyMeHTe «CornameHne o TpeOOBaHUSIXY WM 3alpalluBaTh U MOJyYaTh pa3penieHre Ha

€ro N3MCHCHHUC.

— IIpenmomaraercsi, 4To BCE YTBEPXKICHHSA, BKIIOUYEHHBIE B COTJIAIIEHHE O TpPeOOBaHUSX,
ABIISIOTCS TPEOOBAHUSAMHU, €CIIM OHH HE OIIPEIEIeHbI KaK IIeITH.

— Kaxpgplit noxkymeHT

«Cornamenue o Tp€6OBaHI/I$IX)>

JOJDKCH TOYHO COOTBETCTBOBATH

ycraHoBieHHOH (opme. Torma Kaxnaplii pasgen MOXHO OyneT HalWTH B OJHOM M TOM )K€ MecTe
aHaJIOTHYHOT0 JOKyMEHTa JI000# pa3paboTku mporpaMMHOTo obecrieueHus. B 1okyMeHT meiaecoobpa3Ho
BKJIFOUMTH 3arOJIOBKH BCEX MPEIYCMOTPEHHBIX pas3fesioB, €CIH TOJBKO CIEIHANBHO HE OrOBApHBAIOTCS
yCIIOBUS, IPH KOTOPBIX KaKOW-IMOO pa3fen MOKeT ObITh omymieH. Toraa mpu pacCMOTPEHHH JAOKYMEHTa
OyzeT pemaTbes BOTIPOC, AEUCTBUTENBHO JIH TAKHE Pa3esbl HYKHBI.
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— Cornamrenust 0 TpeOOBAHUSX MHIIYTCS HA ECTECTBCHHOM SI3bIKE B TEPMUHAX TMOHSITHBIX U
MOJIK30BATENII0 M Ppa3paboTUHKy MporpaMMHOro obecrmeucHus. CTOPOHBI JOKHBI YETKO MPEACTABIATH
Kak70e TpeOoBaHue.

— CreayeT HaOMHHTH, YTO MOJB30BATENb HECET OTBETCTBEHHOCTh 3a MPOBEPKY TpeOOBaHMN Ha
MOJTHOTY ¥ TOYHOCTh, a pa3pabOTUHK - 33 MPOBEPKY UX HA OCYHIECTBUMOCTE M MOHATHOCTb.

— 3anaHue
— Paspaborath cornamieHue o TpeOOBaHUAX Ha pa3pabaThIBAEMBbIi MPOrPaMMHBIN TPOIYKT.

3.3. TeMbl HHAMBUIYATbHBIX 32/1aHUI

1)  Opranuzamus 00y4eHHUs.

2)  Bwabl niiaHoB. J{eKoMIO3UIINS IIaHOB.

3)  Opranuzanus MoJJIep>KKH MPOrPaMMHBIX U3/ICIHU.

4) OpraHu3aIys COMPOBOKIASHUS TPOrPAMMHBIX H3ICITHA.

5)  Opranuzanys IIaHUPOBaHUs B (pa3ax OLICHKH U UCITIOIb30BaHMSI.

6)  OpraHu3anuoHHAsh CTPYKTypa TPYIINbI BBITyCKa JOoKyMmeHTanuu. CTaHAapThl U NPAKTHYESCKUC
PYKOBOJICTBA.

7)  OpraHu3alMoOHHAs CTPYKTypa IPYIIbI 00CTYKUBaHHUSI.

8)  CoBpeMeHHOE COCTOSIHUE METOJIOB 00SCIIeUeH s KauecTBa MPOrPaMMHOTO H3/ICIIHS.

9)  Opranuzanys IUIAHKPOBAHUS B (ha3e UCCIICIOBAHUIA.

10) Opranuzaiys IIaHAPOBAHKS B (pa3e OCyIIEeCTBUMOCTH.

11) Opranuzaiys BeIIyCKa JOKYMEHTAIUH B (ha3ax OLIEHKH U UCIIOJIb30BaHMS.

12)  Vwuacrue rpymsl BHITyCKa JOKYMEHTAIUH B (ha30BbIX 0030pax.

3.4. HnauBuayaanHas padorta cryaenta (Ilpumepbl TeMaTHKH CeMUHAPOB)

1. Dransl pa3paboTKH IPOrpaMMHOT0 oOecreueHus. AHann3 TpeOOBaHU, TIPEIBIBISIEMBIX K CHCTEME.
KuzHeHHBIH 1HKI mporpaMMHOro oOecmedeHus. @OyHKIMOHambHBIE crenudukanun. OnpeneneHne
cneundukanuid. [Ipoextuposanue. Koguposanue.

2. TectupoBaHue: TPOTPAMMHOE, CHCTEMHOE, OLCHOYHOE W CpaBHHUTENbHOE TecTupoBaHue. COoii
cucreMsl, BbIOpoc, ommbka. Mcnbiranus. Bepudukauus cucremsl. [IpaBuiibHOCTS W HAZEKHOCTh HPOrPaMM.
OKcIuTyaraius ¥ conpoBoxaeHue. [lepuoapl 00HOBIICHUS.

3. Oprauumszaius uHTepdeiica MeXITy MOJAYIAMU, HANMCAHHBIMU Pa3HBIMH  [POrPAMMHCTAMH.
Brimonnenue npoekra. bpuraga rmaBHOro mporpaMMucta. MeToAMKa OLEHKH 3aTpaT. MeToauka HHKEHEPHO-
TEXHUYECKON OIEHKH 3aTpaT. MeTonuKa OJKCIEPTHBIX OLEHOK. MeToj aJroOpuTMHYECKOTO aHaIH3a.
[Tommaroserit ananus. 3akoH [lapkuHcona. 3aTpaThl Ha 3aBEpIICHUS Pa3pabOTKH.

4. OueHka UIMTENLHOCTH pa3pabOTKH Ha OCHOBe pacrpesenchus Panes. KOHTpOIIbHBIE TOYKH.
CpencrBa obOpabotku. HagexxHocts. KoHIenTyanbHas 1ETOCTHOCTh. "YPOBHU MPaBUIBHOCTH' TIPOrpamMM.
MeTtop1 TpOrpaMMHUPOBAHHUSL.

5. Onmnpenenenne crnenudukanmii. SI3pIK OmpejeneHus 3a4ad W aAHAIM3ATOP ONMpENCICHUS 3a1ad
(PSL/PSA).

6. Cucrema crpykrypHoro mpoektupoBanusi SADT. CrTpyKTypHOEe NpOEKTHpoBaHue. MeToauka
Jxexcona. Ctparerust 0OOb€AMHEHNS PA3IMYHBIX METOIOB TPOEKTUPOBAHUSL.

7. SI3eik mpoektHpoBaHusi nporpamm PDL. Omeparopsr BbiOOpa. Onepartopsl mmkia. Orepatops
ornucanus JaHHeIX. Omeparopsl BBOAa BbIBOJa M BbI3oBa npouenyp. Omepatop leave. IlpennoxeHus Ha
€CTECTBEHHOM S3BIKE.

8. Hucxozsiiee NPOEKTUPOBAHWE M HUCXOJsIas pa3paborTka. IlomaroBoe COBEPIIEHCTBOBAHUE.
Bocxogsmee mnpoektupoBanue. CTpykTypHOE mpoekTtupoBaHue. IIpoctas mporpamma. OnemeHTapHas
mporpaMma. Y IpaBIsIoLINe CTPYKTYPBI, CIIOCOOBI X OIUCAHUS.

9. CkanspHble ¥ arperatuBHble TUNBI gaHHBIX. MaccuBbl. Ctpykrypel. Crucku. Ouepenn. Crekw.
MmuosxectBa. ['padsl. lepeBbs.

10. A6crpaktHbie KOHCTpYKiWH. @OUKCHPOBAaHHBIC J@HHbIE aOCTPaKTHOrO TUMA. Pa3MerneHue
yKazaresei. 3anmTa JaHHbIX 0T HECAaHKIIMOHUPOBAHHOTO AOCTYIA. [[paBUIIBHOCTH TPOrpaMM.

11. AxcuoMBI: TpaBHWiIa CIEICTBHUs; AKCHOMA IPUCBOCHUS; AKCHOMA CJIEJOBAHUS; aKCHOMa IHUKJIA;
akcuoma BblOopa. IlpaBunma wnemounciieHHON apuMETHKHM - KOMMYTAaTHBHOCTb, AaCCOLMATHBHOCTD,
TUCTPUOYTUBHOCTH, BEIYUTaHUS, 00pab0OTKa KOHCTAHT.

12. Crpareruss tectupoBanusi. Mmena mnepeMenHnbix. Koncrauntel. Bxommbie pandbie. Crucku
napametpoB. [IpoBepka cneundukanmii. Jlannasie ans rectupoBanus. Dopmannzanys TECTUPOBAHHS TPOTPAMM.

13. CranpmaprHbie MeTOObl NPOSKTHpOBaHMS. Pa30OuWeHue 3amayd Ha HE3aBHCHUMBIC I10/[33/IaYH.
Paz0uenue 3amaun Ha OJJMHAKOBBIE 1O CIOKHOCTH YacTu. CTpaterus pacnpeneneHus namata. ConporpaMmmel.
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14. Tlousitue wsmenust, Kak cpeacTa obiieHus. Hucxoasuuii aHaaus mporecca yrpaBieHUs CO31aHiueM
MIPOTPaMMHOTO M3JENHA. Y CTAaHOBIIEHHUE IIeJIeH U cpeacTBa ux noctwxenus. [lonbop n oOyueHme Kaapos.

15. Opranuszanus IaHAPOBaHHs Pa3pabOTKH MPOrPAMMHOTO U3ZEHs. BUIpl 11aHoB. JIeKOMITO3HILHS
mwianoB. OpraHu3anyioHHas CTPYKTypa TPYNIbl IUTAHWPOBaHWS. BHUIBI TUTAHOB, CBS3aHHBIX C CO3JAaHHEM
mporpaMMHoro wu3genus. OpraHuzamysl IUTAaHUPOBAaHUS pa3pabOTKH MTPOTPAMMHOTO u3Nenusd. Borpocst,
paccMmarpuBaeMble B pa30BBIX 0030pax TPYIIION IAHUPOBAHUS,

3.5. Ilpumepsl BOMpPOCOB HA IK3aMeH

1) VYnpasneHue mpoeKToM.

2) Opranu3zanyst paboThI TPYIIIEI pa3padoTKH B (hazax co3JaHHs NPOrPaMMHOTO H3JIEIHSI.

3) Opranuzarus paboTHI TPYIITEI 00CTYKUBAaHUS B (Pa3ax cO3MaHUS MPOTPAMMHOTO H3IEIIHSL.

4) Opranuzamusi paObOTHI TPYMITHI BBITyCKa MOKYMEHTalMd B (hazax CO3JaHUs IMIPOrPaMMHOTO
U3JETHsL.

5) Opraau3anus UCIIBITAHUHA TPOTPAMMHOTO H3ICITHS.

6) [Tcuxomorus M YKOHOMHKA TECTHPOBAHUS ITPOTPAMM.

7) [Tpunnumne! TectupoBanus. MHCHIEKIMU, CKBO3HBIE IIPOCMOTPBI U 0030PBI MPOTPaMMBEI.

8) CIHCOK BOIIPOCOB IS BBISBJICHUS OIMUOOK MPH MHCIICKITUH.

9) TecTupoBaHue MyTeM HOKPBHITHS JIOTUKH MIPOTPAMMBI.

10) DKBHUBaJICHTHOE pa3oueHHe.

11) AHanu3 rpaHUYHBIX 3HAYCHUH.

12) [Ipumenenne pyHKIMOHANBHBIX auarpamu. lIpenmnomnoxenne 06 ommoke.

13) Crparerus. [lonstre uznenusi, Kak CpeacTBa OOIICHMS.

14) Hucxonsmuii ananus nporecca yrnpapieHHs: CO3JaHUEM ITPOrPaMMHOTO U3/ICITHS.

15) YcraHoBneHHe 1eTiei U CPeCTBa UX TOCTHKECHUSL.

16) ITox6op 1 0OydeHue KaapoB.

17) OpraHuzanysi TUIAHUPOBAaHUS  pa3pa0OTKH  MPOrPaMMHOIO  M3ACNHsA. BuIsl  TUIaHOB.
Jexommno3uius miaHoBs.

18) OpraHu3anoHHas CTPYKTYpa TPYIITBI TNIAHUPOBAHHS.

19) Buibl utaHoB, CBSI3aHHBIX C CO3JJAHUEM TPOTPAMMHOTO M3/IEIIHSL.

20) Opranu3zanyst IUIaHUPOBAHUS Pa3padOTKU MPOrPAMMHOTO U3/ICIIHSL.

21) Bormpocsl, paccMarpuBaeMbie B (ha30BBIX 0030pax rpymoil IulaHUPOBaHUSL.

22) VYnpasieHue NpoeKToM.

23) Opranun3zanyst paboThI TPYIIIEI pa3padoTKH B (hazax co3JaHHs HPOTrPaMMHOTO H3JIENHsI.

24) Opranun3zaiyst paboThI TPYIIIBI 00CTYXKUBaHUS B (hazax cO3MaHHs IPOTPaMMHOTO U3/IEIHSI.

25) Opranunzanust paboTel TPYNIBI BBITYCKAa TOKYMEHTAaUMHM B (as3ax CO3AaHUS MIPOrPaMMHOIO
W3JICTTHSL.

26) OpraHu3anys UCIIBITaHUH POTPAMMHOTO U3/IETHSL.

27) Pexypcus. JlnuHamMmuueckoe nporpaMMHUpPOBaHHE.

28) MopenupoBanue. AITOpUTM BBIOOpA U3 KOHEYHOTO YHCIIA COCTOSTHHH.

4. METOJUYECKHUE MATEPHUAJIbI
st obecnieueHus mpoiecca 00yueHHs U peleHus 3a1a4 00yueHHs UCTIONB3YIOTCS CIIEAYIOIINE
MaTepuaibl:

1. Texnomorusi pa3pabOTKH mporpaMMHOro obecneuenus: YdeOHoe mnocobdue / Kamaiima B.T.,
Pomanenxo B. B. —2012. 220 c. [OnektpoHHbIii pecypc] - Hayuno-o6pazoBatensHbiii mopran TYCYP —2012. —
Pexxum noctyma: http://edu.tusur.ru/training/publications/2076

YueOHo-MeTOAUYECKOE TOCOOUE H TPOTPAMMHOE O0ecledeHne
[Tpumeps! 3aganmii o 1a00OpaTOPHBIM paboTaM MpuBeAeHs! B pazaene 12.3.1 [1, ¢.7-10].

1. Kanaiina B.T. OcHoBbI pa3pabOTKH MpOrpaMMHOrO obOecriedeHus. MeTonuueckue yKaszaHHs 10
n1a00paTOPHBIM 3aHATHSIM, CAMOCTOSITEIBbHON M MHAMBHIyaIbHOU pabore OakanmaBpoB Bcex GopM oOydeHHs /
B.T. Kanaiina. - Tomck: TYCVYP, 2016. - 16 C. Pexum JoCcTymna:
http://asu.tusur.ru/learning/090301/d40/090301-d40-labs.docx
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