MuHHCTEpCTBO HAYKH U BBICHIETO 0OPa3s0BaHUs
Poccuiickoit @eneparrin

DenepanbHoOe roCyIapCTBEHHOE OI0MKETHOE
06pa30oBaTeNbHOE YUPEXKIEHHE BEICIIIEr0 00pa30BaHFsI
«JIoHeIKwif roCy IapCTBEHHBIN YHUBEPCUTET

@axyIbTeT MaTeMaTHKH X HHGOPMALMOHHBIX TEXHOIOTHM
Kadenpa npuxsiagHoi MEXaHUKH B KOMIIBIOTEPHBIX TEXHOJIOTHN

LA Mammapos
PABOYAS ITIPOTPAMMA JUCITATLIAHBI
INPOEKTUPOBAHUE U APXUTEKTYPA
IMPOI'PAMMHBIX CUCTEM

YkpyInHeHHas IpyIia HanpaBlIeHUi 09.00.00 MudopmaTuka M BEMHUCIUTEIHHASL
IIOJITOTOBKHA TEeXHHKa
IIporpaMmMa BEICIIEro 00pa3oBaHus [Tporpamma OakxanaBpuata
Hampasnenue noaroTosku 09.03.04 ITporpaMMHast HHKEHEPUS
IIpoduns moaroroBku ITporpaMmHast HHKEHEPHUL
Kpamidukanus bakanasp
®opma obyueHus Ounas

Pa6ouas nporpamma aanTupoBana s JTALT
C OTpaHUYEHHBIMY BO3MOXXHOCTSIMHU 3I0POBbSI 1 HHBAJIMIOB

Honernk 2024



Pabouas nporpamma mucrummuHe! «IIpoekTHpOBaHHEe H apPXHTEKTYPa MPOTrPAMMHBIX
cHcTeM» JUIt 00ydJarormuxcs 1Mo Hampasinermo noarorosku 09.03.04 IIporpaMmHas HHXEHEPHUS
(Ilpodune: IIporpammHas WHXEHEpHs), COCTaBleHa Ha OCHOBaHWM DenepanbHOrO
roCyIapcTBEHHOI0 00pa30BaTeNbHOI0 CTAaHIApTa BEICHIEro 00pa3oBaHMs — OakajaBpHaT IIO
HampasneHno moAaroToBku 09.03.04 Ilporpammuas HHXEHEPHS, YTBEPKACHHOTO MPHUKa30M
Munncrepctsa o6pasosanus i Hayku Poccuiickoit @eneparuu ot 19 centabps 2017 r. Ne 920 (¢
u3M. u HoI.), Ilopsnka opraHu3anuu ¥ OCYINECTBICHHS 00pa3oBaTEIbHON NEATENHHOCTH IO
00pa3oBaTeNbHEIM IporpaMMaM BbICHIEro o0pa3oBaHHs — IporpaMmaM OakalaBpHara,
IporpaMMaM CIENHaNWTeTa, IporpaMMaM MAarucTpaTyphl, YTBEPXKIEHHOTO IIPHKa30M
MunucrepcTBa Hayku ¥ BEIcero obpasopanus Poccuiickoit @enepanuu ot 06 ampenst 2021 r. Ne
245 (c W3M. ¥ JI0IL.), B COOTBETCTBHH C Y4eOHBIM IUIAHOM, YTBEPXKICHHBIM YUEHBIM COBETOM
®OI'bOY BO «Jloul'V» g nabopa 2024 rona.

Pazpa6orumk:
IOUNEHT Kadempel IPUKIATHOM MEXaHHKA U

KOMIIBIOTEPHBIX TEXHOIOTHH, )
KaHJ. Gu3.-MaT. HayK, JOLECHT Vj% H.C. Bonnmapenko

Pabouast mporpamma omobpeHa Ha 3acefaHMM KadeApsl INPHKIAJHOM MEXaHHKH U
KOMITBIOTEPHBIX TEXHOJIOTHH.
IIporokomn ot 26.03.2024 . No 14

3aBemyromuii Kahenpoi % A.C. Tonbrie

COT'JIACOBAHO:

Jexan daxynpTeTa MaTEMATHKA U

HH(bOPMAIMOHHBIX TEXHONOTHH
28.03.2024 r.

N.A. Mouceenko

V4ebHO-MeTOIUIECKas KOMUCCHS (haKyIbTeTa MAaTeMaTHKH ¥ MH()OPMAIIMOHHBIX TEXHOJIOTHI.
[TpoToxoi ot 27.03.2024 r. Ne 3. ,
IIpencenarens , % - JI. U. CensixoBa

PykoBozuTes OCHOBHOM Ipo(hecCHOHATBHON
00pa3oBaTeIbHOMN IPOrPaMMEIL,

I-p Qu3.-Mar. Hayk, Ipod.

26.03.2024 r.

A.C. TonbleB
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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEBI

1.1. TpeboBaHus K MpenBapUTEIbHON MOArOTOBKE O0YUaOUIUXCA, MPEIIIECTBYIONINE
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3YyUEHUE TAHHOM:

6a3oBasi MOATrOTOBKA 10 MHGOpMaTHKE B 00BEME MPOrpaMMbl CPETHEN IKOJIbI;

JTUCIUIUIMHBI porpamMmbl OakanaBpuara: [IporpammupoBanue, OCHOBBI TPOrPaMMHOM
uHXeHepuu, PazpaboTka u aHanu3 TpeOOBaHUIA.

1.2.  JIucuuIuMHBI, KypCOBBIE PAaOOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHHE TAHHON
JUCIUILIMHBI HEOOXOIMMO KaK MPeIeCTBYIOIIEE!

KoHcTtpynpoBanue mporpaMMHOTO  oOecredeHus, YTpaBlIeHUE MPOTrPaMMHBIMU
npoekTamu, TecTupoBaHUe U OTa/AKa MPOrPAMMHOI0 00eCIIeUeHHUS.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumenoBanue nokazarens 3HavYeHHE MoKa3aTess
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 09.03.04 IIporpamMmMHasi UHKEHEPUS
(ITpoduns: [IporpammHas HHKEHEPH)
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.13 [IpoekTupoBaHue U apXUTEKTypa
Y4eOHBIM IIJIAHOM MIPOTrPaMMHBIX CHCTEM
Yactp 00pa3zoBaTesIbHOM MpOrpaMmbl BapuaTuBHas yacTh: BbIOOp By3a
KonuuecTBO 3a4eTHBIX €IUHULL / BCETO YacOB 3/108

2.2. PacnpeneneHue 4acoB IO MeprogaM 00yueHus

o OO0111ee KOJIMYECTBO YacOB
N
dopma 21 8 camMoCTos-
> | & | gekuu- | nabopa- | mpakTH- . dopma
o0y4eHus 2 3 TEJIBHOU BCETO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
paboThl
Ounas 3 5 17 17 17 57 108 9K3aMEeH

3. LEJM JUCIUATUIMHBI

— TOJIy4eHHE TEOPETHYECKUX 3HAHWWM O MPUHIUIAX, TEXHOJIOTHUH, METOJAX U CPEIACTBAX
IIPOEKTUPOBAHUS APXUTEKTYPBI IPOIPAMMHBIX CUCTEM;

— npuoOpeTeHne NPaKTUYECKUX HABBIKOB B BBIMOJIHEHUH JIEHCTBUH MO pa3In4HbIM (hazam
CO3J1aHUs IPOTPAaMMHBIX ITPOTYKTOB.
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KOMIIETEHIIMM OBYYAIOIIETOCA, @OPMNPYEMBIE B PE3VJIbTATE

OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU I[TPOI'PAMMBI, UX MTHIVKATOPBI
N INTAHUPYEMBIE PE3VIIBTATBI ObYUYEHU A

KomMmnerenuuun WNHaukaTopsl PesynbraTsl 00ydeHus

ITIK-7. Ciocoben [1K-7.1. 3naer [IK-7.1.1. 3HaeT MOHATUS BPEMEHHON H
OCYIIECTBIATh METO/BI OLICHKH €MKOCTHOW CIIO)KHOCTH TPOrPaMMHOTO
KOHIENTYaJbHOE, BPEMEHHOHN U obecrnieueHus
(GYHKIMOHATIBHOE U €MKOCTHOI
JIOTUYECKOE MPOSKTUPOBAHUE | CIIO)KHOCTH

P P [IK-7.1.2. YMeeT BBIYUCIATh BPEMEHHYIO
CUCTEM CPEJIHETr0 U IPOTPaMMHOTO )

1 EMKOCTHYIO clIo)KHOCTh [1O

KpYITHOTO MaciiTada u obecrieueHus

CJIOKHOCTH

5.

I[TPOI'PAMMA JJUCHUITJIMHBI

HazBaunue teMbl

KpaTkoe conepxanue TeMbl (BOIPOCHI TEMBI)

CopepxarenpHblii Moayib 1. [IpoekTUpoBaHUE NPOrpaMMHBIX CUCTEM

Tema 1. Opranuzanus

OCHOBHBIE TTPOIIECCHI JKU3HEHHOTO LKA pa3padoTku I10. Moaenb

IIPOTrPaMMHBIM IIPOEKTOM

npoiiecca pa3paboTKu «KJIACCUYECKUN JKU3HEHHBIM HHKI». MaketupoBanue. Crpareruu
pazpabotku I10. VHkpemeHTHasi, chnupaibHas, KOMIOHEHTHO-
OpPHEHTUPOBAHHAS MOJENb

Tema 2. PykoBoacTBo [InanupoBanue mnporpamMmmHoro mnpoekra. CTpykTypa IUIaHa

YIIPaBJICHUS MPOrPAMMHBIM IIPOEKTOM. YIIPaBIECHUE PHUCKOM IIpU
pa3paboTKe NPOrpaMMHOIr0 MPOAYKTA. YIpaBIeHHE IEPCOHATIOM

Tema 3. Ouenka npu
IJIaHUPOBAHUU
IIPOrpaMMHOTO MPOEKTA

Pa3MepHO'OpI/IeHTI/IpOBaHHHe u (bYHKI_[I/IOHaJ'ILHO'
OPHUCHTHPOBAHHBLIC MCTPHUKHU A HU3SMEPCHHUA NPOrpaMMHOIO
IIPOAYKTA. Brinonnenue OLICHKHU B XOJ€ INIAHUPOBAHUSA ITPOCKTA

Tema 4. KonctpykTuBHast

MO/I€JIb CTOUMOCTH
COCOMO

Tunsl nporpaMMHBIX TPOEKTOB COIJIacHO Kiaccudukanuu b. boama.
Uepapxuss noamozaeneit COCOMO. VpaBHeHust O0a3ucHoOM W
npomexxyrounoit nmogmoneneii COCOMO

Tema 5. dopmupoBanue u
aHanu3 TpeOOBaHMI

Bunsl tpebosanuit k I10. ®opmupoBanue TpebGoBaHUiIl. AHanu3
TpeOoBaHmil. XKenaemble XapakKTepUCTUKHU JI€TAIBHOTO TPEOOBAHUS.
Crnenuduxanus TpedoBaHHHI

Tema 6. CTpykTypHBIN
MIOJIXOJT IPEJICTaBICHHUS
cnenudukanui

Meton (QyHKUMOHAIBHOTO MojaenupoBaHus. OYyHKIMOHAJIbHbIE
auarpaMmsbl. JluarpaMMbl IIOTOKOB JTaHHBIX. /[luarpamMel Iepexo10B
COCTOSTHUH

CopnepxaTenbHblii MOAYJb 2. ApXUTEKTYpa IPOrPAMMHBIX CUCTEM

Tewma 7. IIpoexTupoBanue
ApPXUTEKTYPBI
IIPOTPaMMHBIX CUCTEM

Merononoruss npoeKkTHpoBaHus. MoayibHOCTh. OrmpeneneHue u
CBOWCTBA MOAYyJIA HporpaMMHOM  cuctembl. (OOOCHOBaHME
MoayinbHOCTH. CBsizHOCTh Monynsa. Tumbl cBs3HocTU. CreruieHue
MozyJied. Tumel cuerieHus

Tema 8. CnoXHOCTH
MIPOrpaMMHOM CUCTEMBI

MeTtonbl OLIEHKH CJIOKHOCTH. MeTpukH pa3Mmepa MpOorpamm.
Hepapxuueckass CTpyKTypa NIpPOTpaMMHBIX CHUCTEM. MeTpuku
CJIO’KHOCTH TIOTOKA YIIPABJICHUSI MporpamM. METpHKH CIIOKHOCTH
MOTOKa JaHHBIX mporpamMM. OIlIEHKa CJIOKHOCTH Ha OCHOBE
CBA3HOCTH M CLETUICHHsI MOJYJIEH
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HazBanue teMbl

KpaTkoe copepxaHue TeMbl (BOIPOCHI TEMBI)

Tema 9. OcobenHoCTH
apXMTEKTYPHOTO 3Tara
MIPOCKTUPOBAHHUS

[loHATHE apXWUTEKTYpHOIO MATTEpHA IIPOIPAMMHOM CHUCTEMBI.
IlatTepH MoOIenb-IPEACTAaBICHUE-KOHTPOJUIEP. ApXHUTEKTypa ¢
XPaHWINILEM JIAHHBIX. Kimmenr-cepsepHas ApXUTEKTypa.
MHoroypoBHeBasi apXMTEKTypa. ApXUTEKTypa KaHala U pUiIbTpa

Tema 10. [IpoextupoBanue | IIpuHIMIBI TPOSKTUPOBAHUS IOJIB30BATENHCKOrO HHTEpdeiica.
10JIb30BaTEIBCKOIO CymHocTHas 3¢ (HEeKTUBHOCTb. CormnacoBaHHOCTb 3ajau.
uHTepdeiica HaGmonaemocts 3ana4. EqmHo00pa3ne KOMIOHOBKH
6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIINHBI
6.1. dopma obyyenus — ouHasi, Kypc — 3, ceMecTp — 5
HanmenoBanus pasaesnos u teM Konmirriectso Hacos
pasil Jleku. ‘ JlaGop. ‘ IIpaxr. ‘ CPC ‘ Bcero
ConepxatenbHblii Moayib 1. [TpoekTHpoBaHKE MPOrpaMMHBIX CUCTEM

Tewma 1. Opraam3anus npoiecca pa3padoTKH 2 2 2 6 12
Tema 2. PykOBOACTBO  NpPOTrpaMMHBIM 5 5 5 5 12
IPOEKTOM
Tema 3. OueHka 0pu IUIAHUPOBAHUU 2 2 2 6 12
IPOTPaMMHOTO MPOEKTa
Tema 4. KoHCTpyKTHBHAs MOJIe/Ib CTOUMOCTH
COCOMO 2 2 2 6 12
Tema 5. ®DopMupoBaHue M aHATU3 TPeOOBAHUI 1 1 1 6 9
Tema 6. CTpyKTYypHBIH IIOAXO0M

. 1 1 1 6 9
NpeJcTaBIeHUs cuenudukanuit
HToro no cogepxkareJbHOMY MOAYJIIO 1 10 10 10 36 66

ConepxaTenbHBIA MOAYNH 2. APXUTEKTYpa IPOTPAMMHBIX CHCTEM

Tema 7. IIpoekTupoBaHHE apPXUTEKTYPHI 5 5 9 4 10
MIPOTPaMMHBIX CHCTEM
Tema 8. Cl10)KHOCTh IPOTPaMMHON CUCTEMBI 2 2 2 4 10
Tema 9. OcoGeHHOCTH apXUTEKTYpHOTO 3Tara 1 1 1 4 7
POEKTHUPOBAHHUS
Tema 10. l'fpoeKTnpOBaHHe 5 5 9 9 15
M0JIb30BaTEILCKOr0 HHTEpPeiica
HToro no cogepxarebHOMY MOAYJIIO 2 7 7 7 21 42
NTOT'O ITO KOMITIOHEHTY OIIOIT 17 17 17 57 108

7.

OLEHOYHBIE MATEPUAJIBI (CPEACTBA) U1 TEKYIHEI'O KOHTPOJIA

YCHEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALINU

7.1.  KoHTpoJsbHBIE BOIIPOCHI

CopepxarenpHblil Moayib 1. [Ipoe

Crparerun u MoJielH iporiecca paspabdo

OTaribl yIpaBJieHuUs! PUCKOM IpuU pa3pad

ScukhwbdrE

3 PeKTUBHOCTH B3aUMOJICHUCTBUS B TPYIIIIE.

7. Pa3mMepHO-OpUEHTUPOBAHHbBIE METPHKH,

MPOIYKTA.

KTUPOBAHUC ITPOTPAMMHBIX CUCTEM

Ortalibl )KU3HEHHOTO IMKJIa pa3pabOTKU MPOrpaMMHOT0 00eCTICYEeHHSL.

TKH TIPOrPaMMHOT'0 0O€CTIeYEHHSI.

MaketupoBaHue IPOrpaMMHOTO MPOIYKTA.
CrpyKTypa Mj1aHa ynpasJieHHs! IPOrPAMMHBIM IPOEKTOM.

OTKE MPOrPaMMHOT0 MPOTYKTA.

CocraB rpynmnbl pa3pabOTYMKOB MPOrPaMMHOIO Mpoiaykra. [lapamerpsl, Biustonme Ha

ClIy’Kalyue Uil U3MCPCHUA  TIPOrpaMMHOI0

8. DyHKIMOHATBHO-OPHEHTUPOBAHHBIE METPHUKH, CIy’Kalllue JUIsl U3MEPEHUs TIPOrPaMMHOTO




MPOIYKTA.
9. Koucrpykrusnas mozaeib croumoctd COCOMO.
10. Bugpl TpeGoBaHWd K NPOrpaMMHOMY OOCCIICUEHHIO. YCIIOBHSI, KOTOPBIM JIOJKHBI
YIIOBJIETBOPATH TPEOOBAHMSI.
11. ®opmupoBanue 1 aHATM3 TPEOOBAHUH K IPOTPAMMHOMY OOECIICUCHHIO.
ConeprkatesbHbIM MOYJIb 2. ApXUTEKTYypa MPOTPaMMHBIX CUCTEM
. AnarpamMmbl MOTOKOB JaHHBIX.
. ®ynknuoHanpHble Auarpammbel SADT.
. Auarpammsl niepexooB coctossHuit STD.
. Ompenenenre MoayJsl MPOrpaMMHOI cucTeMbl. OCHOBHBIE CBOWMCTBA U TpeOOBaHUS K
Mo ryJsiM. [TpuaImn nHGOPMAMOHHON 3aKPBITOCTH MOIYJIS.
5. CBSI3HOCTb POTPAMMHBIX MOAYJEH. THIIBI CBA3HOCTH.
6. CueruieHre MPOrpaMMHBIX MOAYJICH. THIIBI CIIETUICHUS.
7. MeTo/IbI OIICHKH CJIOKHOCTH MPOTPAMMHBIX CUCTEM. METpHKHU pa3Mepa mporpamu.
8. Uepapxmueckas CTpyKTypa MporpaMMHOM CUCTeMbI. METpUKH, ITO3BOJISIONINE OLICHUTh
KAaueCTBO UEPAPXUUYECKON CTPYKTYPBHI.
9. ApXUTEKTYpHBIE MATTEPHBI IPOTPAMMHBIX CHCTEM.
10. ITonsiTveE W TOPUHOUIBI  NPOCKTHPOBAHUS  IMOJIb30BATEILCKOTO  HHTep(deiica
IIPOrPaMMHOM CUCTEMBI.
11. Merpuxu JI. Koncrantaitna, JI. JlokByga, cnykamye [fis OLEHKM —KadecTBa
MIPOSKTUPOBAHUS TOJI30BATEIHCKOTO HHTEPQElica MPOrpaMMHON CHCTEMEI.

A OWN -

7.2.  Tewms! noxmnanos (pedepatoB)

1. TexHoisiorus NporpaMMHUPOBAHUSI, OCHOBHBIE 3TaIlbl Pa3BUTHUS, KOHLIETILINS
IIPOrPaMMHOTO U3JIEIIUS.

2. IlporpaMMHBbIe CpeACTBA KaK CI0KHbIE CUCTEMBI, 0COOEHHOCTH (DYHKIIMOHUPOBAHUS
CJIO’KHBIX TIPOTPAMMHBIX CPEJICTB, TPOOIEMBI IIPOCKTUPOBAHUS CIIOKHBIX MTPOTPAMMHBIX
CHCTEM.

3. JKu3HEeHHBIH UK MPOrpaMMHOT0 00ecreueH s, MPOLECChl )KU3HEHHOT' O IIUKJIA, CBA3b
MEXY TIPOIIeCCaMH.

4. Mojenu KM3HEHHOTO IMKJIA: TI0dTAIHAas, KacKaHasl, CIupaibHasli,
HEPEUCIIONb30BaHUS U PEBEPCUBHOM HHKEHEPHH.

5. Craanu >XKM3HEHHOTO IMKJIA, B3AUMOCBSI3b MEXY CTaIUSIMH U TIPOIIECCaMHU
KU3HEHHOTO LIMKJIa, MaTpulia (a3bl-pyHKINH.

6. Crioco6 6bIcTpoii pa3paboTku npuitoxkenuit (RAD): ycnoBus npuMeHeHUs], CTauH
’KH3HEHHOTO ITUKJIa, JOCTOMHCTBA U HEJJOCTATKH.

7. ®opmManu3anus ¥ aBTOMATU3AIUS CTAIHMIA ¥ 3TANIOB )KMU3HEHHOTO ITHKIIA.

8. OreHka KayecTBa MPOIECCOB CO3/IaHUS MPOTPAMMHOT0 00ECTICUCHUSI:
MexyHapoaHble cranaaptel cepun ISO 9000, CMM, SPICE.

9. KagecTBO mporpaMMHOT0O 00ECTICUCHUSI.

10. TloHsATHITHBIN anmapaT METPUYECKON TEOPUH IMPOTPAMM — TIPHUHITHITHI
KOJINYECTBEHHOT'O aHaJIi3a KauecTBa 00BEKTOB C PaCIIBIBYATHIMU CBOMCTBaMHU.

7.3. Tewmbl NUCbMEHHBIX PaOOT (TUIIBI 33/1a4)
1. Paccuuraiite = pa3MepHO-OpHUEHTHpOBaHHBIE  MeTpuku  (IIpoussodumenvrocmeo,

Kauecmso, YoenvnasCmoumocmo, JJokymenmuposannocmo) 1 npoekra Var_i (Ii-my HOMepy
BapUaHTa COOTBETCTBYET MpoeKT Var_i).
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2. Paccumraiite (yHKIHNOHAIbHO-OPUEHTHPOBAHHbIE METpUKU ([Ipouszsodumenvrocmey,

Kauecmso, YoenrvnasCmoumocmo, [Jokymenmuposannocms) s npoekra Var_i.
BrinosnHeHbI TakKue yCIOBHS:

— HMEIOTCA JiBa BHEIIHUX BBOJA C ISIThIO 3JIEMEHTAMHU JAHHBIX, CChUIAIOIIMECS HA MATh
Gbaiinos;

— HMEIOTCS TPU BHEIIHUX BBIBOJA C OJHUM 3JIEMEHTOM JaHHBIX, HE CChUIAIOIIMECS Ha
daitnbr;

— BHEILIHUE 3aIPOChl OTCYTCTBYIOT;

— HWMeeTcs MATh BHYTPEHHHUX JIOTHYECKUX (DailJIOB ¢ BAALATHIO 3JIEMEHTAaMH JaHHBIX U
OJIHUM THIIOM 3JICMEHTOB-3aITHCEH;

— HWMeeTCs YeThIpe BHEIIHUX HHTEPPEHCHBIX (aiija ¢ MIECThIOJECIATHIO IIEMEHTAMU
JAHHBIX U JECATHIO TUIAMH 3JIEMEHTOB-3aInCeH.

7.4. OOpasen coaepxaHus dK3aMEHAIIMOHHOTO Oujera (IpW HAJWYUHU SK3aMEHa I10
JTUCLUTIIINHE)

®I'BOY BO «JIOHELIKUM T'OCYJAPCTBEHHbBI YHUBEPCUTET»
®dakynpTeT MaTeMaTUKH U UHPOPMAITMOHHBIX TEXHOIOTHIA
OV — bakanasp
Hanpasnenue noaroroBku — 09.03.04 «IIporpamMmMmHas HHKEHEPUS»
Cemectp 5
VYyeOnas aucuuminuHa «[IpoektupoBanue u
ApPXUTEKTYypa MPOTrPaMMHBIX CUCTEM)

3K3AMEHAIIMOHHBIN BUJIET Ne 3
1. ®yukuuonanbHbie nuarpammel SADT.
2. Chopmynupyiite (yHKIMOHAIBHBIE W He()YHKIMOHAJIBHBIE TpeOOBaHUS IS
IIPOrPaMMHOTO MTPOEKTA IO CO3/JaHUI0 CUCTEMBI JUIsl OTCIEKHBAHUS yCIIEBAEMOCTH CTYIEHTOB
(1oJKHO OBITH MIPUBEIEHO HE MEHEE MATH TPEOOBAHUHN KaXA0T0 THIIA).

YTBepxkaeHO Ha 3aceqaHud Kadeapbl TMPUKIATHON MEXaHUKU M KOMIBIOTEPHBIX
TEXHOJIOTUU

IIporokon Ne  oT «_ » 20 1.
3aBenyrommii kageapou A. C.Toabuen
JK3aMeHaTop H. C. Bonpapenko

B ciywae BeneHus yueOHOro mpoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOy4YeHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, COIEp)KaHHE OuiIeTa MOXET OTIUYAThCS OT
MPUBEJIEHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUYAIOIIMECA

OOmiast olleHKa 3HaHUM 00ydarOMIMXCs MO TUCHUIUIMHE mpoBoautcs mo 100-OanmpHON
HIKaJe HUCXOJs M3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuue Huxke. OpraHuzalioHHO-y4deOHas
paboTa B ayMTOPUH OLIEHUBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JOMAIIHUX 3aJaHhi, aKTUBHOCTb BO BpeMs
IPOBE/ICHUS JIEKIIMOHHBIX, Ja0OpaTOPHBIX M MPAKTHUECKUX 3aHATHH (yyacTue B 0OCYXKICHUU
TEKYILEro U NpoiIEHHOr0 MaTepuaia, pelieHne 3a1ad 1 T.11. ).



8.1. Cemectp 5

Howmepa pazgenos Bunpl pabot Maxcumanbioe
KOJIMYECTBO 0aJlsIoB
Opranu3anuoHHO-y4eOHas pabora 15
_ |obyuaromerocs B ayIMTOpHH
ConepaTelbHbI  [CaviocTosTenphan pabora 5
Moy 1 MoaynbHas KOHTPOJIbHAsI paboTa 10
Hroro 30
Opraau3aninoHHO-y4eOHast pabora 15
ConeprkaTenpHbli  |00YYAIOLIETOCS B &y IMTOPHH
MOJLYJIb 2 CamocTtosTenbHas paborta 15
Hroro 30
UTOI'O 60
DK3aMeH 40
OO0muit uTor 3a cemecTp 100

CooTBeTCTBUE 0AJIOB OLIEHKE

OreHKa 1o nATHOAUILHOM IIKaJIe
Konnuecro 6aiioB "
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIHHO aTTeHo
35-59 FX HE 3a4TEHO

0-34 F HEYJIOBJICTBOPHUTEIHHO e 3a9TemHo

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA AJIA JIULL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIN/IOB

B xozae peanuzanuu QUCIUILTHHBI UCIIOIB3YOTCS CIICTYIOIIHE JTOTIOTHUTEIBLHBIC METOIBI
00y4YeHHsI, TEKYIIETrO0 KOHTPOJIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O00YYarolIuXcs B
3aBUCUMOCTH OT UX MHAUBHUIYATBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

- JIEKIUU 0(hOPMITSIOTCS B BUJIE DJICKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIIBEO
KOMIIBIOTEPA CO CIEIUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUEHUEM;

- JUIS  BBITIOTHCHWS  3aJlaHus  TpU  HEOOXOJMMOCTH  IPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TAKXKE MUCTIOIH30BAHUE COOCTBEHHBIX YBEITUYHBAIOIINX
YCTPOWCTB;

— MMCbMEHHBIE 33JJaHusl ODOPMIISIOTCS YBEIUYSCHHBIM HIPUGTOM.

2) IUTSL TIIYXHX M C1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JITaHUS BBIITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (opme;

- 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeicHue B (hOpMe TECTUPOBAHUS.

3) JUTSI JIAIT C HAPYIICHUSIMH OTTIOPHO-BUTATEIHFHOTO armapara;
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— TeKIUU 0(hOPMITSIOTCS B BUJIE JIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIThIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTICUCHHEM;

— MMMCEMEHHBIC 3aJIaHUS BHIIOHSIIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCS B YCTHOU (pOpME MIIH BBIOJIHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMIThIOTEDE.

[Tpu1 HEOOXOIMMOCTH TIPETyCMATPUBACTCS YBEITMYCHUE BPEMEHH IS IIOATOTOBKU OTBETA.

[Ipouenypa  mpoBeAeHHS  MPOMEKYTOYHOH  arTecTaluu  Jiss  OOydaromuxcs
YCTaHABJIMBACTCSI C YYETOM HMX HMHIUBUAYAIBHBIX TICHXO(DHU3MYECKHMX OCOOCHHOCTEH.
[TpoMexxyTodHast aTTECTAIUS MOKET TPOBOAUTHCS B HECKOJIBKO JTAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOydYEHHUS JIOMYyCKAeTCs C
UCIIOJIb30BaHUEM JIUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcss A0CTyN K HHOOPMAIMOHHBIM U OMOIMOrpadueckuM pecypcam B CETH
WuTepHeT s Kaxkaoro oOywaromierocss B ¢opMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CIICTIBIX U CITA00BUISIINX :

— B IICUATHON ()OpPME yBEIUUICHHBIM HIPUPTOM;

— B (hOpMe DIEKTPOHHOTO JOKYMEHTA;

2) JUIS TITyXHUX ¥ CIa0OCIbIIIAIIIX:

— B [IEYAaTHOH (opme;

— B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA.

3) JUTSE OOYYArOIIUXCS C HAPYIICHUSMU OITOPHO-/IBUTATESIILHOTO ariapara:

— B IICUATHOU opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOIHECCA

VYuebuble 3aHATUS npoBojsATcs B I'maBHoMm kopryce HonI'Y (1. Jonenk, np. I'yposa, 6).
Jlns npoBeneHus 1abOpaTOpPHBIX 3aHATHIA TpeOyeTcs ayIuTopusi, 000py10BaHHAsE MEIOBON WU
MapKepHOH JT0CKOW, MyJIbTUMEAUNHHBINA IPOEKTOP U IKPaH, HOYTOYK, KOMIUIEKT y4eOHOI Mebenu
JUIsL CTYJEHTOB, pabouyee MecTO MpenojaBaTelis, BbIXol B VHTEepHET — NPOBOAHOM MU C
ucrnosib3oBanreM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6MOnuMoTeKM yHMBEpCUTETa W APYTUX 3JIEKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToIuuecKoe oOecreueHne, MPeCTaBIeHHOE B y4eOHO-METOJAMYECKOM KaOWHeTe
I'maBHOTO KOpIyca (ayn.405).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuanbl 110
JTUCLUIUIMHE, pa3MelleHHble Ha mardgopme Moodle LleHTpa AuCTaHIIMOHHOTO 00pa3oBaHMSA
OI'bOY BO «lonI'Y». Ilpu n3ydeHuH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0yueHUe U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  wucnonp30BaHHMEM  pecypcoB  MIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJIb 3HAHMKA OOYyYaloIMXCs Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3YJIbTATOB CAMOCTOSTENILHON paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Hazapos C. B. Apxutekrypa © MNOpOrpaMMHpPOBAaHHE IPOTPAMMHBIX CHCTEM '
moHnorpadus / C. B. Hazapos. — Mocksa : UTHOPA-M, 2014. — 351 c.

2. OpnoB C. A. Texnonmoruu pa3zpaboTku nporpamMmMHoro odecrneyenus. CoBpeMeHHBIH
KypC 1O TPOrpaMMHON WHXKEHEPHHM : YUEOHHK Ui CTYICHTOB BY30B, OOYYalOIIUXCS 10
cnemuanbHocTH  «lIporpam. obecniedyeHne BBIUMCI. TEXHUKH M aBOMATHU3HpP. CHCTEM)
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HANpaBlIEHUs TOJTOT. IUIJIOMHp. chenuanuctoB «MHpopmaThka M BBIYUCI. TEXHUKA» /
C. A. Opnos, b. 4. Hunbkep. — 4-e uza. — Cankr-IlerepOypr u ap. : [Turep, 2012. — 608 c.

11.2. ononHuTeIbHAS JUTEPATYPA

3. Apxwurektypa HH(POPMAIIMOHHBIX cUCTeM: yueObHoe mocobue / coct. U. B. bensena. —
ViaesHoBeK : Yal'TVY, 2019. — 192 c.

4. benuk A.T'. IlpoekTHpoBaHWE M apXWUTEKTypa NPOTPAMMHBIX CHCTEM : YdeOHOE
nocobue / A. I'. benuk, B. H. llpiranenko. — Omck : M3a-Bo OMI'TY, 2016. — 96 c.

5. Komro6a 1. FO. OcHOBBl TpoeKTHpPOBaHUS HMH(OPMAIIMOHHBIX CHCTEM : YydeOHOe
nocobue / U. FO. Komroba, A. B. Uynaes, A. H. lllukoB. — Cankr-IletepOypr: YHuBepcurer
NTMO, 2015. — 206 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexka (H3Bb): dbenepanbHas
rocyaapctBeHHass umH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pexxum jmoctymna: cBOOOIHBIN, moanucka. HeoOxo/ima ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum nmoctymna: ajisi aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KuOepJlenmukay: caiit / Accoruanms
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajisi aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiiT: snexTpoHHas 6ubnuoTeyHas cucrema: caifT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctymna: ist aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. Dy1eKTPpOHHO-0ubInoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.
7. JJekTpoHHbI Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiita / Hb

Houl'Y. — Tekcr: snexrponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM ocTyna: HOUCK CBOOOIHBIM, 3JIEKTPOHHBIE JOKYMEHTHI
— Ju1st monb3oBatenei JJonl'y.

8. JiexTponHblii apxus loul'Y: pa3nen caiira/ Hb JJonI'Y. — TekcT: 31eKTpOHHBIH
// OBC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JOCTyTa: CBOOOTHBIH.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koproparuBHas muuensust Joul'Y Ne 46472919)

3. Microsoft Visual Studio (sruniensust mporpammbsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD mist cB0601HOTO IPOrpaMMHOTO 0OECTICYCHHUS).
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