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Ne Bupg geatenbHocTn 1 2
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1 2 3
(KpeauTtoB)
2 | Bcero yacos 72 (108
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MpakTuyeckKune 3aHATUA, Yac. 18 (18
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Buabl camocTosTenbHO paboThl
(KypcoBoi1 NPOeKT, KypcoBas
1 paboTa, PI'3, noarotoBka K PI3 | KM
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 3 3
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynanbHocTu): 09.04.04 MNporpamMmmHas HXXeHepus

&I OC BBefeH B aeictame npmkasom Ne1406 ot 30.10.2014 r., gaTa yTBepXaeHus: 28.11.2014 r.

MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 09.04.04 MporpaMMHas UHXeHepus

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

BT, npoTtokon 3acefaHus Kageaps! Ne6 ot 20.06.2017
YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMaTUKM 1 BbIYUCIUTENbHOM TEXHUKK, NPOTOKON Ne 6 oT 21.06.2017

Mporpammy paspaboTan:
[OLEHT, K.T.H. PomaHos E. /1.
3aBepfytoLnii kadeapoi:

[OLEHT, K.T.H. AKnMeHKo A. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JoueHT AKnumMeHKo A. A.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun HI'TY: TIK.22.B c1ioco0HOCTH YHPABJISITH cpeioii pyHKIMOHNPOBAHNS 00bEKTOB
npodecCHOHAIBHOI JeaTeIbHOCTH; 8 YACHIU CIEOVIOUUX PE3YTIbIAm06 00y Yenusn:

32. MIHCTPYMEHTbI 1 METO/ibl YNPaB/eHNs Tpe6oBaHNAMY
35. KOMMOHEHTbI MPOTPaMMHO-TEXHUYECKUX apXUTEKTYP, CYLLECTBYHOLLME NPUIOXKEHUS U MHTEPENCH
B3aVMOJENCTBUS C HUMWN
37. TEXHO/0TNN rnporpamMmmmpoBaHuns
yl. MCNOb30BaTh CYLLECTBYHOLLME TUMOBbLIE PELLEHUA U LIA6MOHBI NPOEKTNPOBaHUA NporpaMmmHoOro
obecneyeHus
Komnemenyun HI'TY: T1K.23.B cioco6HOCTH K YHPABICHAIO MPONECCAMH RA3HCHHOT0 IIAKJIA MPOTPAMMHOT0
o0ecIeYeHIsI; ¢ YaCHU CeOYIOUUX Pe3ybmanoe 0byueHun:
35. METOA0N0TMN Pa3paboTKM NPOrpamMMHOIo 06ecneyeHus
y3. NPUMEHSTb METOA0MOTNM Pa3paboTKM NPOrpaMMHOro o6ecreyeHms

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCUUM/INHbI

Tabnuua 2.1
PesynbTaTbl M3yueHUs AUCLMNNINHBLI N0 YPOBHAM 0CBOEHUS (UMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUINA

TexHonorys paspaboTKN NPOrPaMMHOro 06ecneyeHns

MK.22.B.32 NHCTPYMEHTbI U METOAbI YNpaBeHnst TpeboBaHUAMN

1. uHCTPYMEHTHL U METOABI YIpaBlIeHUS TpeOOBaHUIMHU MpaKTUYecKme 3aHATUS;
CamocTosTenbHas paborta

MNK.22.B.35 KOMNOHEHTbI NPOrpaMMHO-TEXHUYECKNX apXUTEKTYP, CyLLLeCTBYHOLLME
NPUNOXEHNA N NHTePeNChbl B3aMMOLENCTBUS C HAMU

2 . KOMIIOHEHTH! IPOTrPaMMHO-TEXHIHUECKUX apXUTEKTYP, CYIIEeCTBYIOINE Nexuyy; TpakTUYECKUE 3aHATUS
TMIPUTIOKEHUS U I/IHTep(peI\;ICbI B3aUMOJEUCTBHUS ¢ HUMHU CamocToaTeNnbHas pa60Ta
MK.22.B.37 TexHonornu nporpaMmmMmpoBaHms

3.TexHOIOTHN OporpaMMHUPOBAHNA ﬂpaKqueCKme 3aHATUS;

JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta

MK.22.B.y1 ncnonb3oBaTthb CyLLECTBYOLLME TUMOBbIE PeLleHns 1 LWabnoHbl MPOEKTUPOBAHMSA

nporpamMmmHoro obecneyeHus
4. ACIIONB30BATH CYIIECTBYIONIHE TUIIOBBIC PEIICHMs U MaGIOHb! IPOCKTHPOBAHUS | [paKTUYECKIE 3aHATS;

IIPOrpaMMHOTO obecrieueHUs CaMOCTOﬂTeﬂbHaﬂ pa60'|'a
MK.23.B.35 meTogonornm paspaboTKm NporpaMmmMHoOro obecreyeHmns
S.MeTOIIOHOFI/IH pa3pa6OTKH IpOrpaMMHOTO obecrieuenusa neKLI'MVI; ﬂpaKquECKme 3aHATUS;

CamocToaTesibHaa paboTa

MK.23.B.y3 NpUMeHATb METOL0N0r MM pa3paboTKM NporpammMHoOro obecneyeHms

6.IpIMEHITh METOIOIOTHH Pa3paboTKA MpOrpaMMHOTO 0OeCIICUCHII MpaKTUYecKme 3aHATUS;
JabopaTopHble paboTsl;
CamocTosTenbHas paborta

3. CofiepXaHuve 1 CTPYKTypa y4e6HOi AUCUMNANHbI

Tabnuua 3.1
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yacbl pe3ynbTaThbl YyebHasa aesTeNlbHOCTb
hopMblI, yac.
0by4yeHus

Cemectp: 1

AvaakTnyeckas egMHULA: XXU3HEHHbIV LMK NPOEKTa, METOL0M0M N MPOEKTMPOBAHUSA U MOgeNn
npoteccos XKL,




1. XXusHeHHbIn ymkn MO

MpegmeT, MeTOAONOTUA U
0C06eHOCTY NPOrpamMMHOIA
NHXXEHEPUN.

XKusHeHHbI umkn (XKLL)
NpPorpaMmmHoOro nNpoAyKra u
npoekTa. "Jlerkue" n "Taxenoie"
MOZE/IN MPOLLeCCOB pa3paboTKu
MO. O630p: "Kak nonyumntes",
FOCTbl, RUP, Agile, XP.
Mogenu >XU3HeHHOT o LmMKIa.
KackafHas, utepaumoHHas 1
crnvpasbHas Moenu.
OpraHusaumoHHas un
TEXHO/IOrMYecKas
COCTaB/IAOLLME XM3HEHHOTO
umkna. CBog 3HaHWiA No
NPOrpamMMHOIA UHXeHepUm
SWEBOK

2. YHU(hMLMPOBaHHBIA npoLecc
paspaboTku UP

YHU(pMLUMpOBaHHbI NpoLecc
UP. ®asbl XM3HEHHOrO UMKNa:
Hauaso, yTOUHeHwe,
MoCTpOoe-Hve, BHEAPEHME.
CofepxxaHue 1 pesynbTathbl (as.
NTepaums n ee paboyrie NOTOKM:
TpeboBa-HUs, aHaNu3,
MPOEKTVPOBaHe, peannsauus,
TECTUPOBaHWe, UX COLepXKaHue.
®asa Hayana. BuaeHve npoekra,
rnoccapmii. Paboumnin noTok
aHanM3a npeaMeTHON 0bnacTu.
[wnarpammebl Knaccos
npeaMeTHOW o6nacTu.

3. SKCTpemanbHble U rnbkue
mMeTogos10rMm paspaboTku MO

SKCTpemMasbHOE 1 TMbKoe
nporpaMmupoBaHve. MaHugect
3KCTPeMa/IbHOr0
nporpaMmunpoBa-Husa (XP).
Mmbkue (agile) TexHomorum.
SCRUM. Agile UP, ICONIX.
SCRUM Kak TexHO/0-TMYeCKuit
(hpeliMBOpPK.. TepMUHO/OTUSA.
CnpuHT. MUTUHT. COBCTBEHHNK
npoekTa. KomaHga.
SCRUM-macTep. beknor
MpoeKTa 1 CrpuHTa.
MnaHnpoBaHue CNpuHTa.
Jwnarpamma cropa-Hus. OueHka
TPYZLOEMKOCTW.
MoKep-nnaHnpoBaHme.




4, UML Kak cpeACTBO NOAAEPXKM
npotiecca NpoeKTMpPoBaHns

CrpykTypa UML, cTaTnyeckas un
AVHaMMYecKas COCTaB/IAoLLIMe
mogzenn. Bugapl cywHoCTel:
CTPYKTYPHbIE CYLLLHOCTM - KNacc,
NHTepdeiic, Koonepauus,
npeLeeHT, aKTUBHbIN Knacc,
KOMMOHEHT, y3erT;
NoBeJEHYECKME CYLLHOCTU -
B3aMMOLENCTBUSA, AeATeIbHOCTH,
aBTOMaTbI; rpynnupyoLLas
CYLLHOCTb - Naker,
aHHOTaLMOHHAasA CyLHOCTb -
npuMeyaHne. Bugbl OTHOLLEHWIA:
3aBMCMMOCTb, accoumaums,
arperaums, KOMNo3uuus,
BK/1OUEHUE, 00600LLEHNE,
peanusaums. OTHoweHus. CBA3N
- OTHOLLEHUS MeXay 06beKTamMu.
HanpasneHHOCTb CBA3MN,
Coo6LeHus. Accoupamm -
OTHOLLIEHWS MEXAY Kaccamu.
CaoiicTBa accoumaluu: nums,
KpaTHOCTb, HaBuraums,
aTpunbyThbl. PepnekcuBHbIE
accoumauunu, fiepeBbs U CETH.
Knaccbl aTpnbyToB accoumaluii
(knaccbl-accoupauun). Buapl
avarpamm. Cneuudurkaumm.
JononHeHus. MNMpuHATbIE
[eneHns:
KnaccurKaTop-aK3eMnsp,
NHTepec-peannsaums.
PaclUMpeHus: orpaHnYeHns,
CTEpeoTUnbl.

[varpammbl B3aUMOLENCTBIS.
[varpammbl AesTeNIbHOCTW.
[varpammbl COCTOSHMIA.

5. ®yHKUMOHabHOE
MPOEKTMPOBaHve

Tpeb6oBaHus. MecTo paboyero
noToKa onpeaeneHns
TpeboBaHWiA. PYyHKLMOHANbHbIE
N He-(YHKLMOHa/IbHbIE,
nepeyeHb. ATpUBYTbI
TpeboBaHWiA: NPUOPUTETBI,
COCTOSIHME, TPYA0EM-KOCTb,
CTabW/IbHOCTb, PUCK,
nosiesHocTb. Cnocobbl
N3BNEYEHNSA N (hnbTpaLmm
TpeboBaHWiA. AKTepbI 1 PONN.
MpeLeneHTsl. BbissneHne
aKTepoB 1 NnpeLeseHTOoB:
O13Hec-Mogenb Npes-MeTHOM
o6nactu, Mmogenb TpeboBaHWiA,
rnoccapuii npoekTa. Juarpammbi
npeLeseHToB, AeTa-nm3auns
npeLeseHToB, cneyupuKaumm
npeueaeHToB. OTOBPaXKeHNe
Tpe6oBaHWiA Ha NpeLie-A€eHTbI.




6. ApXMTEKTYpHOE
MPOEeKTPOBaHWe

ApXuUTeKTypa Kak cuctema
npeAcTaB/ieHNIA: NpeAcTaB/eHne
K/1accoB, MpoLieccos,
pea-nn3aLmm, pa3sepTbiBaHUA 1
npeLefeHTOB (TpeboBaHUIA).
Knaccbl aHanm3a. Bugpl
K/1acCoB: rpaHnLa, ynpasneHue,
CYLLIHOCTb. BblsiB/IeHMe Knaccos
aHanusa. narpammbl
YCTONYMBOCTW.
APXUTEKTYPHbIE acneKTbl TEXH.
rpovecca NpoeKTpoBaHus (Nno
SWEBOK)

7. JeTanbHOoe NPOEKTUPOBaHME

FdCITUEAETICHADBIE LT TENMDBT VI
KNWEHT-CepBepHble
npunoXxeHns. MHorocnonHas
apxuTeKTypa. TOHKWIA 1
TONCTbIN KNWEHT. VIHTephe2iicu
¥ MPOTOKO/bl. OCO6eHHOCTH
peanunsaLmmn NpuKnagHbIx
npoTokonos. Mogens MVC.
Pa3sgeneHue Koga

NnAALIATIAOALIMIA ONAOONALUAGNIA

Tabnuua 3.2

TeMbl NabopaTOPHbIX paboT

AKTUBHbIE
hopMbl, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
06y4eHus

YyebHas aesiTeNlbHOCTb

CemecTp: 2

AnaaKTnueckas earHNLIA: XXU3HEHHbIV LMK/ NPOEKTa, MeTOA0M0r MM NMPOEKTUPOBAHMS U MOAENN

npoueccos XKL,

1. PaspaboTka npoToTuna
rpatmyeckoro nHTepgeiica

[lns BCeX NPUIOXKEHUI C y4eTOM
NX (PYHKLMOHANA Y UMEIOLLIMXCS
npeueaeHToB paspaboTartb
CUCTEMY OKOH rpagMyeckoro
MHTepdeica NonbL3oBaTens
(GUI) n gnarpammbl Knaccos
(unu rpag cBA3ei) OKOHHBIX
KNaccoB.

2. OueHKa Tpy40emMKoCTH U
CTOMMOCTU NPOrpamMmmMHOro npoeKTa

Ha 0CHOBE MMeLLMXCA faHHbIX
OLeHWTb 06bEM NPOrpamMMHOro
kopa. Mpon3BecTn OLEHKY
TPYLOEMKOCTU 1 CPOKOB
peanusaunn metogamu PERT n
COCOMO Il

3. PaspaboTka 6m3Hec-nnaHa
NPOrpamMMHOro NpoeKTa

OnpefennTb 3Tanbl peasn3auuu,
[EeATeNbHOCTH, CTPYKTYP
KOMaHAbl pa3paboTyMKOB 1 MaH
MCNONHEHNS OTAENbHBIX paboT
(nesTenbHoCTel)

4. MopynbHoe TeCcTUpPOBaHMe

[ns 3aaaHHOro NporpaMmMHoro
moayns (hyHKLMKN)
pasppaboTatb CTPYKTYPHOE 1
(hyHKLMOHabHOE TECTOBOE
noKpbITHe. MpoBepuThL
[,0CTOBEPHOCTb OGHaPYXEHNS
BHOMCMMbIX [1e(heKTOB




Tabnuua 3.3

CcbINIKM Ha
. | AKTUBHbIE
TeMbl NPaKTUYECKUX 3aHATUN Yachl pesynbTaThl YyebHas feaTeNIbHOCTb
(popmb, Hac, 0by4yeHus

Cemectp: 1

AVpakTyeckas euHMLA: XU3HEHHbIV LMK NPOeKTa, MeTO4010r MM NPOEKTUPOBAHUST U MOAENN

npoueccoB XKL,

1. AHann3 613HEeC-NPOLIECCOB U
pa3paboTka BUAEHWNS NpoeKTa

JloKyMeHTbI (hasbl MccneaoBaHUA
npoekta (Tl MogenmpoBaHme
npeaMeTHON 061acTU 1
pa3paboTka TpeboBaHui).

- Fnoccapwin ans 3HaUMMBbIX
3/1eMEHTOB NpeLMeTHOM
obnacTu;

- BusHec-TpeboBaHus -
0COGEHHOCTU NPOEKTA,
obecneynBaroLLme ero
NPWYBNEKATENBHOCTb,
npeanonaraemMble OTINYNSA OT
aHasIoroB, BO3MOXHOCTH
KOMMEPYeCKOro 1Cnosib30BaHus,
CNoco6bl MOHETM3ALUN

- ['paHuLbI MpoeKTa - NepeyeHb
B13HeC-NpoLLEeCCOoB,
NOAAEPXKMBAEMbIX U HE
NOAAEPXKMBAEMbIX CUCTEMOM

- MNepeyeHb nonb3oBatenei
npoeKkTa

CnoBecHoe onucaHue
O13HeC-NPOoLLECcCOB NPeaMETHO
obnacTtu, paspaboTka Moenel
G13Hec-NpoLIECCoB NPeaMETHOM
o6nacTtu B BUae

AyarpaMm NoTOKOB fJaHHbIX 1
mogeneii Ha si3bike BPMN

2. MogenvpoBaHue npeamMeTHOM
obnactu

PaspaboTka 1 Bepuukaums
MoZenv npeAMeTHOW 0bnacTu
(anarpammbl KNaccoB) ¢ y4eTOM
CYLLLECTBYHOLLMX
O13Hec-NpoLLeccos u
npeAcTaB/ieHNs NPeaMeTHONM
06nacti B MHOPMaLMOHHO
cucTeme

3. PaspaboTka Mmofenn
npeLeaeHToB

PaspaboTka Mogenu
NpeLeAeHTOB, OMUCaHWe PO 1
cofiep>KaHue npeLefeHToB,
cLueHapum Hanbonee 3HaYMMbIX
npeLeAeHTOB, BeputmnKaums no
MOZeNN NpeAMeTHOM 061acTu

4. Pa3paboTka TpeboBaHuin

Pa3paboTka PYHKLUMOHASIBHBIX U
HehyHKLMOHANbHbIX
Tpe6oBaHWiA K cucTeMe.
[okymeHT "Cneummkaums
Tpe6osaHuii K MO",
ApeBoBMaHasA crneumgukauyms
Tpeb6oBaHWiA




5. Pa3paboTka nporpamMMHoii
apXUTEKTYpbl

Pa3paboTKa apXuUTEKTYpbl
CUCTEMBI:

- OOLLiee apxnUTEKTypHOe
peLleHune: apXUTEKTYPHbIE
MOZENN, KOMMOHEHTbI
(noacuctemsl), cnon. CTum
peanu3auuy OTAeNbHbIX
KOMMOHEHT 1 MOLACUCTEM;

- CTpyKTypa nporpaMmmHoro
Koza (A3bIKv peasm3auuu,
MakeTbl, OCHOBHbIE K/1acchbl) -
Aua-rpamMmmMa rnakeTos W K/laccoB
peanu3auuu;

- CTpyKTypa nporpamMmMHbIX
KOMMOHEHT 1 apTehakTos - B/,
(hainnioB AaHHbIX,
KOH(MIrypaumoHHbIX (hainnos,
CNYXX6 M CTOPOHHMX BUGIMOTEK
(anarpamma KOMMOHEHTOB);

- CpepcTBa KOMMYHMKALWM,
NPOTOKO/bl, POPMATHI U
CTaHAapTbl 0OMeHa 1 XpaHeHUs
[aHHbIX.

- OnncaHne BHYTPEHHero
napannenusMa u
CUHXPOHM3ALMMN NPOrpaMMHbIX
KOMMOHEHT.

CemecTp: 2

AnaaKTnyeckas earHNLIA: XXU3HEHHbIV LMK/ NPOEKTa, MeTOA0MOr MM NMPOEKTUPOBAHMS U MOAENN

npoueccos XKL,




6. YnpasneHve nporpammHbIimMu
npoekTamu. OB6LLMe NOMOXKEHNSA

YnpasfeHve NpoeKToM Kak
cneuudguyeckas gesTensHOCTb U
pa3HOBWAHOCTL MeHeIXKMEHTA.
PYHKLUMOHa/IbHasA, MPOEKTHasA 1
MaTpuyHasa CTpyKTypa
opraHusauum,
paspabatbiBatoLeii M0O.
®YHKUMOHa/IbHasA
Knaccuukaums y4acTHUKOB
MPOEKTa, BO3MOXHOCTM
COBMELLEHNS PYHKLLNIA.
YnpaBneHve NPoeKToM Ha
pasHbIX pasax. Pasa nHuLmaumm
(Hauyana). CTpyKTypa 1
COAepXKaHme KOHLenumn:
(hHaHcoBas 1 cTparernyeckas
LIEHHOCTb, PUCKW, 060CHOBaHME
BbINO/HUMOCTH
(npoToTMNUpOBaHKe), Lenu n
pesynbTarbl, LOMNYLLEHNS U
OrpaHnyeHuns, KYeBsble
YYaCTHUKU, PECYpChbl, OLeHKa
TPYA0EMKOCTU U CPOKOB.
PesynbTaTbl 3aBepLUeHNs (asbl
MHUYnauum no UP. ®asa
aHanusa. Mepapxuyeckas
CTpyKTypa pa6ot (NCP).
MnaHvWpoBaHue ynpasieHNs
COfepXKaHunemM,
OpraHv3aLUyoHHON CTPYKTYpbI,
ynpaB/eHnsi KoHurypawvei n
ynpaesneHns Ka4yectsom. basosoe
pacnucaHve npoeKTa.
[unarpammbl ["aHTa,
KPUTUYECKWI NyTb. Pesy/bTarthl
3aBepLUeHns (asbl aHam3a no
UP

7. YnpasneHue puckamu

YnpasneHne pyckamu.
OnpegeneHvie 1 XapaKTepUCTUKN
pucka. LLIkasibl oLeHMBaHWSA
NoCNeAcTBUIA 1 BEPOSTHOCTW.
Cnocobbl naeHTUMKaLUN.
Peakuusa Ha pucku. Hanbonee
BEPOATHbIE PUCKM M0 Boamy u
ApxunneHkosy. KauecTBeHHbIe
OLLeHKM PUCKOB.
KonmuyecTBeHHble OLEHKN:
aHa/In3 YyBCTBUTENIbHOCTH,
NePEBO PeLLIEHNIA,
MMUTaLMOHHOE MOAENMPOBaHME.
Ynpas/eHve, HanpaBneHHoe Ha
CHWKEHME PYICKOB




8. OueHKa TpyA0eMKOCTU U CPOKOB

OueHKa Tpy40eMKOCTH 1
CPOKOB. BepoATHOCTHBIi
XapakTep OLeHMBaHWA, ero
npupoga. No-cneacteuns
""arpeccMBHOrQ" naaHMpoBaHus.
VcxogHble faHHbIe ans
OLLeHMBAHWSA, XapaKTepu-CcTuKu
MPOEKTa, UCMO/b3yeMble B
oueHunBaHuK. OLeHKa CPOKOB Ha
OCHOBaHWK TPYA0eMKOCTH (MO
Boamy). OueHka Ha OCHOBe
CO6CTBEHHOrO onbiTa. MeToz
PERT. OueHka Ha ocHoBe
(PYHKLMOHAIbHBIX TOYEK.
OueHKa no oTpac/esbIM
fJaHHbIM. MeTog COCOMO .

Onpaktundyeckasn eguHmnua: TexHOMornyeckume

acneKTbl MPOEKTUPOBAHNA N KOHCTpymnpoBaHua MO

9. TexHonorua
nporpammupoBaHus. OLeHKa Koga

MeTpuKn Koga. MeTpuku
KONIMYeCTBEHHbIE, C/IOXXHOCTU
NMOTOKa YNpas/ieHNA 1 NOTOKa
[aHHbIX, MeTpuku OOI,
nparMaTuyeckme MeTpuK.
CpepfcTBa OLEHKM KavecTsa
NnporpaMmmHoOro Koga

10. TexHonorus
nporpammmnpoBaHus. PaspaboTka,
ynpas/isemasi TeCTUpOBaHNEM

TecTupoBaHue, COBMELLEHHOE C
npoektmposaHvem (TDD-Test
Driven Development).
TexXHONOTNYECKUIA LK.
MaTTepHbl TECTUPOBaHMS.
Mpuembl pethakTopUHra.

11. LLlabnoHbl NPOEKTUPOBAHNSA 1
KOHCTpyMpoBaHus

CyLlHOCTb WabnoHoB
(naTTepHOB) NPOEKTUPOBAHWSA
KaK 3/1eMeHTOB
abcTparvpoBaHus. Buabl
Lab/I0HOB, NX Ha3HAYEHME,
npuYMepbI NCNOMb30BaHUS.
Ba3oBble, Npon3BogALLme,
pasgensioLye, CTPYKTypHbIe,
noBeAeHYecKue LWabMoHbI.
LLIa6noH model-view-controller
(MVC). LLla6noHsl
napansenuama: session, worker
thread

12. TectuposaHue MO

MporpaMmHble OLMBKMK.
TecTupoBaHue, MHCMNEKL S,
otnagka. CylwHocTb,
MEeTOLO/ornsA 1 BUbI
TecTupoBaHus. MogynbHoe
TecTupoBaHue. CTPYKTypHOe 1
(hYHKLMOHa/IbHOE TECTUMPOBAHME.
TecToBOe MoKpbITHE.

Tabnuua 3.4

Tembl 4NA cCaMOCTOATE/IbHOI0
n3yyeHuns

AKTUBHbIE
hopMmbl, yac.

Yachl

CcbI/IKM Ha
pe3ynbTaThl
006y4eHuns

YyebHas aeaTeNIbHOCTb

Cemectp: 1




Anpaktudeckada eanHuua: TexXHONorMyecKue acnekThbl NPOEKTNPOBaHNA N KOHCTPYMNPOBaHNA no

W3yueHre maTepuana no
TEXHO/IOrMKN pa3paboTKum v
NPUMeHeHNs WabnoHOB
MPOEKTUPOBaHMS.
MpounsBoasLLme WabnoHbl
builder, factory, prototype,
singleton. LL1abnoHb!
NPoeKTMpoBaHus. CTPYKTYpHble
LwabnoHbl adapter, bridge,
composite, decorator, facade,
flyweight, proxy
MoBeaeHYeCKMe LWabnoHbI

1. LLIa610oHbI MPOeKTUPOBaHMS 0 12 2,3,4 command, iterator, mediator,
snapshot, observer, state,
strategy, method template,
visitor.

CucTeMHble LWabnoHbl
model-view-controller (MVC),
session, transaction

LLIa6bnoHb! napannenusma Single
Threaded Execution, Two-phase
Termination, Asynchronous
Task, Lock Object, Read/Write
Lock, Scheduler, Double
Buffering, Producer-consumer

4. CamocTosiTeNlbHas paboTa oby4atroLLerocs

Ccbinkuy Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM PaboThbl pesynbTaTthbl
BbIMONIHEHWE [KOHCY/IbTauuu
06y4eHus
Cemectp: 1
1 |Pr3 14,6 9 3

PacueTHO-rpadMyeckoe 3afjaHune BbINO/HAETCA B BUAE pa3paboTKuM OQHOr0 13 LLab/ioHOB
NPOo-eKTMPOBaHWA. MoACHWUTENbHAA 3an1CKa JOKHA COLepPXKaTh:

- Y4ebHO-MeTOANYECKMIA MaTepran no WwabnoHy (y4ebHUKK, yuebHble NOCO6US, NEKLMOHHBIA MaTepuan -
KpaTKoe onucaHue)

- Marepman no npakTuke NprMeHeHns LWabnoHa (hopyMbl, TEMaTUYECKME CaATbI)

- OnucaHwne paspaboTku

- Pe3ynbTathl TECTUPOBaHUSA

Bce cTopoHHMe MaTepuasibl JO/MKHBI ObITb CHabXeHbI KOPPEKTHO OPOPMIIEHHBIMU 6VGNNO-TpaPUUECKMU
CCbIIKamu.

: PomaHoB E. /1. MporpammHas nHXeHepus [SNeKTPOHHBIA pecypc] : 9NeKTPOHHbIA y4e6HO-MeTOANYECKNIA
Komnnekc / E. J1. PomaHoB ; HoBOCKO. roc. TexH. YH-T. - HoBocubupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000220170. - 3arn. ¢ akpaHa. lMyctosanosa H. B. MporpammHas
VHXeHepus (MeTpuyecKas Teopys NporpaMm) [SNeKTPOHHBIV pecypc] : 3N1eKTPOHHbII
y4YebHO-MEeTOANYECKIIA KOMMEKC [ANs CTyAeHTOB HanpasneHms 080800 MpuknaaHas uHgopmaTtukal / H.
B. MycToBanosa, I'. V. Kaiiropogues ; HOBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2014]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208496. - 3arn. ¢ akpaHa.

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2,3,5 |5 |O




OdopmneHve pesynbTaToB flab. paboT: PomaHoB E. J1. MNporpaMmHas uHxeHepus [Sn1eKTPOHHLINA pecypc] :
3M1EKTPOHHbI y4ebHO-MeToAMYeCKMn Komnnekc / E. J1. PomaHoB ; HOBOCKO. roc. TeXH. YH-T. -
Hosocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220170. - 3arn. ¢
aKpaHa. Myctosanosa H. B. MNporpaMmmHas uHxeHepus (MeTpuyeckas Teopus nporpamm) [SNeKTPOHHbIN
pecypc] : 3NeKTPOHHbIA y4ebHO-METOAMYECKMIA KOMMNEKC [ANs CTyAeHTOB HanpasneHns 080800
MpuknagHas nHgopmatnkal / H. B. Myctosanosa, I". V. Kaitropogues ; HoBOCKG. roc. TeXH. YH-T. -
Hosocnbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208496. - 3arn. ¢
9KpaHa.

3 |n0,qFOTOBKa K arTectauuu |1, 2,3,5 |4 1

: PomaHoB E. /1. MporpaMmHas nHxeHepus [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4eOHO-MeTOANYECKMIA
komnnekc / E. J1. PomaHoB ; HoBOCKG. roc. TexH. yH-T. - HoBocnuoupck, [2015]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000220170. - 3arn. ¢ akpaHa. NycToBanosa H. B. MNporpamMmmMmHas
VHXeHepus (MeTpryecKas Teopus Nporpamm) [SNeKTPOHHbIN pecypc] : 3M1eKTPOHHBII
yuebHO-MeTOAMYECKNIA KOMMNNEKC [ans cTyaeHToB HanpasneHms 080800 MpuknagHas nHgopmatukal / H.
B. MyctoBanosa, I". . Kaitropogues ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpck, [2014]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208496. - 3arn. ¢ akpaHa.

CamocToaTeNnbHoe n3ydeHmne TeopeTnUYecKoro
4 y P 2.3 4 12 0
MaTepuasia

CTyfeHT u3y4yaeT TeMbl, NpuBeeHHbIe B Tabnuue 3.4 : PomaHos E. J1. MporpammHas UHXeHepus
[@NeKTpOHHBIA pecypc] : aneKTPOHHbIN y4ebHO-MeToAMuYecKUiA komnneke / E. /1. PomaHos ; HoBocub. roc.
TeXH. YH-T. - HoBocmoupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220170.
- 3ar/. ¢ a3KpaHa.

CemecTp: 2

1 |Kyp0030|7|npoeKT 1,2,3,4,56 |40 |7

KypcoBoi1 NpoeKT npeAnonaraeT HeCKO/IbKO BapUaHTOB BbIMO/THEHWS:

- VIHamBMAayanbHbIA NPOEKT € (ha3aMun UCCNeA0BaHUA U YTOUHEHMA. BapyaHT npegnaraeTcs CTyAeHTOM Uan
BbIGMpaeTCa U3 cnucka. Ha npoekT othopMseTcs Heobxoanmas AoKyMeH-Tauus no TexHonorum UP(RUP)
no ByM (hasam pa3paboTku. B (hase nccnefoBaHuns aenaetcs 0630p M aHasIM3 U3BECTHbLIX peLleHuid. B thase
YTOYHEHUSA PacCMaTPUBAIOTCA BCe apXMTEKTYPHbIe B 0611aCTy annapaTypbl 1 nporpamm (cneuudguyeckue
yCTPOICTBa BBOAA, MHTErpauus ¢ niaTeXXHbIMW cucTeMamMu, MporpaMMHbIMK cucTeMamun Tuna 1C v 1.n.).
- IHaMBMAayanbHbIil NPOEKT, AOBEAEHHDBI [0 peanv3auun. BapmaHT npegnaraeTcs CTyLeH-TOM. Ha rotoBbli
NPOEKT othopMAseTcs Heobxoaumas AoKyMeHTaLwms no TexHonorun UP(RUP) no BceM hazam pa3paboTku
(4) n TexHOMOrNYecKUM npoteccam (9).

- KonnekTvBHbIV NPOEKT C (hazamMmn UccnefoBaHUs, yTOYHEHUS U NOCTPOeHMA (MPoToTUN). BapunaHT
npegniaraeTcs CTyileHTOM WY BbIGMPaEeTCa M3 cnucka. Ha npoekT othopmnseTca Heobxonmmas
AOKyMeHTauus no TexHonorum UP(RUP) no agym haszam paspaboTku. B thase nccnegoBaHus aenaeTcs
0630p 1 a: PomaHoB E. /1. MporpaMmHas nHxeHepus [SNeKTPOHHbIN pecypc] : 3NeKTPOHHbIN
yue6HO-MeTOAMYeCKUiA Komnekc / E. J1. PomaHoB ; HoBocuKb. roc. TexH. yH-T. - HoBocubupck, [2015]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220170. - 3ar/. ¢ s3KpaHa.

2 |I'Io,u,r0TOBKa K 3aHATUAM |4, 6 |8 |O

OdopmneHne pesynbTatos nab. pabot: PomaHoB E. J1. MporpaMMHas nHxXeHepus [SNeKTPOHHbIN pecypc] :
3MEKTPOHHbI y4ebHO-MeToAMYeCKMn Komnnekc / E. J1. PomaHoB ; HOBOCKO. roc. TeXH. YH-T. -
Hosocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220170. - 3arn. ¢
aKpaHa. lMycTosanosa H. B. MporpammHas nHxeHepus (MeTpryeckas Teopus Nporpamm) [SNeKTPOHHbIN
pecypc] : 3NeKTPOHHbI y4eOHO-METOAMYECKMIA KOMNIEKC [ANs CTyAeHTOB HanpasneHus 080800
MpuknagHas nHgopmatuka] / H. B. Myctosanosa, I". . Kaitropoaues ; HoBOCKG. roc. TeXH. YH-T. -
Hosocunbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208496. - 3arn. ¢
JKpaHa.

3 |I'Io,u,r0TOBKa K aTTecTauumu |1, 2,3,5 |15 0

: PomaHoB E. /1. MporpammHas nHXeHepus [SNeKTPOHHBIA pecypc] : 9NeKTPOHHbIN y4e6HO-MeTOANYECKNIA
komnnekc / E. J1. PomaHoB ; HoBOCKG. roc. TexH. yH-T. - HoBocmuoupck, [2015]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000220170. - 3arn. ¢ akpaHa. lMyctosanosa H. B. MNMporpammHas
NHXeHepunsi (MeTpMyecKas Teopus NporpaMm) [SNeKTPOHHbIN pecypc] : 3NEKTPOHHbII
y4YebHO-MEeTOANYECKMIA KOMMEKC [ANs CTyAeHTOB HanpaeneHmsi 080800 MpuknagHas uHgopmatukal / H.
B. MyctoBanosa, I". . Kaitropogues ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2014]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208496. - 3arn. ¢ akpaHa.




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
CoumanbHble ceTu:YandexDisk vk.com/cprog_cs; Yat:Skype;
ViHhopMnpoBaHve 35L(|'::3BC:I/I,£I,O - ancu,."lNporpammHas VIE)KegI-TepVIH" P
KOoHcynbTMpoBaHme YaT:Skype
Pa3melLieHne y4ebHbIX CoumanbHble ceTu:YandexDisk vk.com/cprog_cs; Yat:Skype;
MaTepuanoB ObC:96C:NA0 - ancu."lNporpammHas nHXeHepma"

Tabnuua 5.2

AKTUBHbIE N MHTEPaKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATHI

Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |MeTo/A NpoeKToB

Kparkoe onucanue npumenenns: Meton npoektos: JIab. paboThl BBITIONHSIOTCS B BUAE €OAUHOTO
MPOEeKTa "HaApPaCTAIOUIUM UTOrOM", TeMa KOTOPOTO BEIOMpAeTCs B HaYasie Kypca

2 | TpenuHr

Kparkoe onucanue npumenenusi: [Ipaktrueckue 3ausatus B cemectpe | npoBonsrtces B opme
TPEHHUHra MOoJ PYKOBOACTBOM IPeIoIaBaTesisi mo pa3paboTke TOKYMEHTOB Ku3HeHHOro 1ukia [10

6. MpaBuna aTTecTaumm 06yYatoLLMXCs Mo y4ebHOM ANCLUMNINHE

[nsa aTTecTaymmn obyyaroLmMxcs No AUCLUUNINHE UCNOSb3YeTCs 6aibHO-PEMTUHIOBAs CUCTEMA
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHeBoit ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 6.1.

Tabnunua 6.1
OueHvBaeMble BUAbI AeATE/TbHOCTU 06yYatoLmxcs '%Aazl; MakcuMasnbHbI 6ann

Cemectp: 1

IIpaxmuyeckue 3aHAMUSL 0 50
PI'3: 0 30
3auem: 0 20
CemecTp: 2

Jlabopamopnasi: 10 20
Kypcoeoii npoexm: 0 40
Oxzamen Nol: 0 40
Oxzamen No2: 0 40




B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnunua 6.2
Kol'\(lltl)_l%I:IeH DopMbl KOHTPONA
o PesynbTaTbl 06y4yeHUsA
umn 3awmTa [3awmTta 3 3
droc pr3 | knjkp | 3ader |3xsaven
MK.22.B 32. UHCTPYMEHTbI M METO/b! YNpaBneHus TpeboBaHUAMU +
MK.22.B 35. KOMNOHEHTbLI NMPOrpaMMHO-TEXHNUYECKMX apXUTEKTYP, +
CYLLLECTBYIOLLIME MPUIOXKEHNS N MHTepeliCbl B3aUMOAECTBUSA C HUMU
MK.22.B 37. TexHonorum nporpaMMmmpoBaHns +
MK.22.B y1. ncnonb3oBath CyLECTBYHOLLME TUMOBbIE PELLEHUS 1 LIAGMOHbI + + +
MPOEKTUPOBAHMA NPOrpaMMHOro obecneyeHms
MK.23.B 35. meTogonornm paspaboTky NporpaMmMHOro obecneveHus + +

MK.23.B y3. npuMeHATb MeTOZ0N0rUK pa3paboTKy NPOrpaMmHOro

+
obecneyeHuns

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNEH B NpunoXxeHnn Ne 1 K paboyeli
rnporpamme.

7. lutepatypa

OcHoBHas nTepaTypa
1. JIunmaes B. B. IIporpamMmvuas nrxenepus. MeTononorudeckue OCHOBHI : [ydeOHHK /ISt By30B 11O
Harpasyienuto "busnec-ungpopmaruka" (080700)] / B. B. Jlumaes ; 'oc. yH-T - BbICIHI. LIK.
skoHOMUKH. - M., 2006. - 605, [1] c.
2. Byu I'. S3eix UML : pykoBozacteo nojis3oBaress / I'. byuq, JI. Pam6o, 1. SIkoGcon ; [mep. ¢ aHriI.
H. Myxuna]. - M., 2007. - 493 c. : un.
[lononHnTenbHas aMTepaTypa
1. AAxobcon A. YHUDHULIMPOBAHHBIHN ITPOLIECC Pa3pabOTKH MPOrpaMMHOT0 obecrieueHus / A.
Axobcon, I'. byu, [Tx. Pam6o ; [mep. ¢ aurn. B. T'opOyukosa]. - CII0. [u op.], 2002, - 492 ¢. : n.
2. Byu I'. OGbexTHO-OpUEeHTHPOBAHHBIN aHAJIU3 U MMPOSKTUPOBAHUE C IPUMEPaAMHU MTPUJIOKEHUN HA
C++/TI'pamu Byu ; mep. ¢ aurn. nox pen. . Pomanosckoro u @, AunpeeBa. - M., 1998, - 558 c. :
wi.. - Tut. 1. mapasn. pyc., aHriu.
3. Opnos C. A. TexHonoruu pa3paboTKH MporpaMMHOro odecreueHus. Pa3padoTka CiaoKHbIX
MPOrPaMMHBIX CHCTeM ;| YueOHoe mocobue st By3oB / C. A. Oprnos. - CII6., 2003. - 473 ¢. : un.
4. Bsizoeux H. A. IIporpammuposanue Ha Java. Kypc nexuuii / H. A. Bssosuk ; UaTepHET YH-T
undopm. Texuosoruit. - M., 2003. - 586 ¢. : 1., CXeMbI
NHTepHeT-pecypehbl
1. Pomanos E. JI. ApxurtekTypa u MpUKIagHbIE TPOTOKOJIBI KJIMEeHT-CePBEPHBIX MPUIIOKESHUN
[DnexTponHsIit pecypc] : amekTpoH. yueb.-meron. komruiekc / E. JI. Pomanos; HoBocu6. roc. TexH.
yH-T. — HoBocub6upck, 2015. — Pexxum nocrymna:
http://dispace.edu.nstu.ru/didesk/course/show/5379. - 3aru. ¢ sxpana.

2. OBC HI'TV : http://elibrary.nstu.ru/

3. ApxurienkoB C. JIeKIiuu mo yrpaejieHnio IpOrpaMMHBIMH MPOEKTaMH [ DJIEKTPOHHBIN pecypc] /
C. ApxunenkoB. — Mocksa, 2009. — 128 ¢. — Pexxum noctyma :
http://www.arkhipenkov.ru/resources/sw_project management.pdf. — 3ars. ¢ sxpana.

4. ObC «M3narensctBo Jlansy : https://e.lanbook.com/

5. OBC IPRbooks : http://www.iprbookshop.ru/




6. ObC "Znanium.com" : http://znanium.com/
7.

8. MeToauyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeTopamn4yeckoe obecneyeHne

1. Pomanos E. JI. Ilporpammuas uHxeHepus [ DIeKTPOHHBIN PECYPC] : SIeKTPOHHBIN
yueOHo-MeTonuueckuii komruiekc / E. JI. Pomanos ; HoBocu®. roc. TexH. yH-T. - HoBocHOUpCK,
[2015]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000220170. - 3arn. ¢ skpaHa.

2. Ilycrosanosa H. B. IIporpammuas nHxeHepus (MeTpu4eckast TeOpHs Iporpamm) [ DJIeKTPOHHBIHA
pecypc] : AAEKTPOHHBIN yueOHO-METOMUECKUN KOMIUTEKC [1y1s ctyneHToB Harpasienust 080800
Ipuxknannas nadopmarukal / H. B. IlycroBanosa, I'. . Kaiiroponues ; HoBocu6. roc. TexH. yH-T.
- Hoocubupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000208496. -
3arum. ¢ sKpaHa.

8.2 CreumannsnpoBaHHOe NporpammHoe obecrneyveHne
1 COCOMO® 11.2000.4
2 NetBeans IDE
3 StarUML

9. MaTtepuranbHO-TEXHUYECKOE 06ecneyeHme

lMpe3eHTaLUMOHHOe 060pyA0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |[[Mpe3eHTaUMOHHOE 060pyAOBaHME MpoBeaeHve NeKLKin
(MynbTUMeAMa-NPoeKTop, 3KpaH, KOMMbIOTEP
AN1S yrnpaBneHuns)

KomnbloTepHbiIii Knace

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbIit kKnacc (KomnbloTepsl KomnbloTepbl 06beyHEHbI B NTOKA/IbHYHO
006befJMHEHbI B JIOK&/IbHYIO CETb C BbIXOLOM B |CETb C BbIXOLOM B Internet
Internet )




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa BeraucIuTeIbHON TEXHUKU

“YTBEPXJIAIO”
JIEKAH ABT®

K.T.H., goueat MN.J1. Pera
T.
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O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

TexHosorust pa3padoTKu NPOrpaMMHOIO odecredyeHus
ObpasoBatenpHas nporpamma: 09.04.04 IIporpammHas HHXEHEpHsl, MarUCTEPCKas MporpaMma:
Pa3zpaboTka mporpammHuoro obecriedeHust HHHOPMAIIMOHHBIX CHCTEM

HoBocubupck 2017



1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0mmenHas cTpykTypa (PoH/Ia OIEHOYHBIX CPEJCTB MO JUCHUILIMHE TeXHOJOTHs pa3paboTKu
porpaMMHOro odecrieueHus npuseaeHa B Tabnuie.

Tabnuua
JTanbl OHEHKH KOMIeTeHIMii
IHoxa3zarenn
c()OPMHPOBAHHOCTH Meponpusitus
©Popmupyembie KOMIeTeH Ui TeMbl TEKYIero ITpomexyTounas
KOMITETeritH (3HaHMs, yMeHUsl, KOHTPOJIS aTTecTanus (IK3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u np.)
[IK.22.B 32. muHCTpyMeHTH 1 |Pa3pabotka momemm DK3aMeH, BOIIPOCHI. 4-
CHOCOOHOCTH METOJIBI YIpaBJeHus |mpeneaeHToB PazpaboTka 5
YIOpaBIATE Cpenoll | TpeOoBaHUAMHU TpeOoBaHU
(hyHKIMOHUPOBAHUS
00BEKTOB
npodeccnoHaTBHOMI
JIeaTeIbHOCTH
I1K.22.B 35. KOMIOHEHTHI OYHKIIMOHAIBHOE DK3aMeH, BONpock! 5-8
POrpaMMHO- MIPOCKTUPOBAHHE
TEXHHUYECKUX
apXUTEKTYp,
CYIIECTBYIOIINE
MIPUIIOKEHUS U
uHTEepQEiich
B3aUMOJACHCTBUS C
HUMHA
IIK.22.B 37. TEXHOJIOTUU MopaynbHOE TECTUPOBAHUE DK3aMeH, BOIIPOCH 23-
MIPOTPaMMHPOBAHUS 25
I1K.22.B yl. ucronp3oBath [Ta6bmous! npoexTupoBanust 1 |PI'3 3auet , DK3ameH,
CYIIECTBYIOIIHE KOHCTPYHPOBAaHUS Borpocsl 27-30
THUIIOBBIE PELICHUS U
1a0IOHBT
MIPOEKTUPOBAHUS
MIPOTrPaMMHOTO
obecrnieueHHs
I[IK.23.B 35. METO0I0T U Kuznennsrit muki [10 3auer DK3aMeH,
CMOCOOHOCTH K pa3zpaboTku YmpasiieHue puckamu Bompoc 20
YIPaBJICHUIO IPOrpaMMHOTO
poreccamu obecriedeHus
JKM3HEHHOTO [IUKJIa
MPOrPaMMHOTO
obecrieyeHns
IIK.23.B y3. IpUMEHSATh Amnanu3 OM3HEC-TIPOLIECCOB U Kypcosoii npoexr,

METO0JIOT U
pa3paboTku
MPOrPaMMHOTO
obecrieyeHust

pasp aboTKa BUJCHUS IIPOCKTA

paszgen 1

2. MeToauKa OLCEHKH 3TANO0B ()OPMHPOBAHUSI KOMIIETCHIIHI B PaMKaX N CUMIIIMHBI.

[TpomexyTouHas aTTecTalys Mo JUCIUILIMHE POBOAUTCS B 1 cemecTpe - B popme 3auera B 2 ceMecTpe -
B (opMe 5K3aMeHa, KOTOpHII HampaBlieH Ha OLEeHKY chopmupoBaHHocTH kommereHuui I1K.22.B,

I1K.23.B.

3ayer mpoBOJIUTCS B YCTHOU popme 1o Ouneram

Kpome Toro, chopmrpoBaHHOCTH KOMIETEHIIMI MPOBEPSETCS MPU MPOBEACHUHU MEPOIPHUITHI TEKYILEro
KOHTPOJISI, YKa3aHHBIX B Tabmuile pasznena 1.



B 1 cemectpe o0si3aTeIbHBIM ATAallOM TEKYIICH aTTECTAMU SIBJISETCS PacueTHO-TpadUUYecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanms k BeimonaeHuto PI'3(P), cocraB u mpaBuia oneHkH cHOpMyITUpPOBAHBI B
nacrioptre PI'3(P).

B 2 cemecTtpe 00s3aTeNbHBIM ATANlOM TEKYIICH aTTECTAIllMU SBISETCS KypCOBOW MpoekT. TpeboBaHUs K
BBITIOJTHEHUIO KyPCOBOT'O TIPOEKTa, COCTaB U MpaBUjia OICHKU cPOPMYITHPOBAHBI B ACTIOPTE KYPCOBOTO
MPOEKTA.

OO0mme npaBuiia BEICTABICHUS OIICHKHU 10 AUCHHUILTMHE ONPEACISIOTCS O0aIbHO-PEUTHHTOBOW CUCTEMOMH,
IPUBEJCHHOM B paboueil mporpamMme AUCLHUILUIUHBL

Ha ocHOBaHWM TpHUBEIEHHBIX Aaliee KPUTEPUEB MOXKHO CIIENaTh OOMIUI BBIBOJ O CHOPMHPOBAHHOCTH
komnerenuuii [1K.22.B, 11K.23.B, 3a koTopble OTBEYaET JUCUUIUIMHA, HA PA3HBIX YPOBHSX.

O01mas XxapaKkTepucTHKA YPOBHeH 0CBOCHHMSI KOMIIeTEeHIUA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS Pa0dOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIEP’KaHNE Kypca OCBOCHO YaCTHYHO, IPOOEIBI MOT'YT HOCHTB CYIIIECTBEHHBIH XapakTep,
HE0O0XOIMMBbIE IPAKTHYECKNE HABBIKK PAOOTHI C OCBOCHHBIM MAaTEpHAIOM C(OPMHUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMOl OOy4eHHsI y4eOHBIX 3aJaHuil HE BBINOJIHEHBI HIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMHU OIINOKAaMHU.

IMoporoBblii. YpoBeHb BBITOJHEHUS pPAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOCHO YaCTUYHO, HO IIPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HEOOXOMMble MPAKTUUECKHE HAaBBIKU PabOThl ¢ OCBOEGHHBIM MaTe€pHUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMoi 00ydeHMs y4eOHBIX 3a/laHUil BBINOJIHEHO, HEKOTOpbIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OLIMOKaMHU.

ba3oBbIii. ypOBeHL BBINIOJIHCHU A pa60T OTBCYAa€T BCCM OCHOBHBIM Tpe60BaHI/I$IM, TCOPCTUUCCKOC
COACPIKAHUC KYpCa OCBOCHO ITOJIHOCTBIO, oe3 HpO6CHOB, HCKOTOPLIC INPAKTHYCCKUC HABBIKKU pa6OTBI C
OCBOCHHBIM MaTcpuajioM C(I)OpMI/IpOBaHH HEOOCTATOYHO, BCC MPECAYCMOTPCHHBIC HpOl"p&MMOfI O6y‘leHI/I$I
y‘Ie6HLIe 3aJaHus BBIIIOJHCHBI, KA4€CTBO BBIIIOJHCHHUA HU OJHOI'O M3 HUX HC OIICHCHO MHWHHMAJIbHBIM
YuCJIoOM 6aJ'IJ'IOB, HCKOTOPBIC U3 BBITTOJIHCHHBIX 38.I[8.HI/II>'I, BO3MOXHO, CoACpKaT OIIIHNOKH.

IIpoaBuHYTBIH. YpOBEHb BHIIOIHEHHS PadOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COMIEPIKaHUE
Kypca OCBOEHO IOJHOCTbhI0, O€3 MpoOesoB, HE00X0AUMbIE IPAKTUYECKHE HAaBBIKM PabOThI C OCBOEHHBIM
MaTepuajoM c(hHOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHbIE NPOrpaMMOi OO0ydeHus ydueOHble 3alaHus
BBINOJIHEHBI, KAYECTBO MX BBIMOJIHEHHSI OLIEHEHO YHUCIIOM OajioB, OJU3KUM K MaKCUMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa BEIMUCTUTEIBHON TEXHUKH

IHacnopr 3a4era
110 JUCHUIIIIMHEC «Texnomorus pa3pa60TKH MMporpaMmMHOIo 06ecnequI/I;1», 1 CEMECTP

1. Meroauka oLeHKH

3ader mpoBOIUTCS B YCTHOM (popme, mo Omneram. buner ¢opmupyercs 1o CleayromeMy
NpaBUIy: BBIOMpAIOTCS JBa BOIpoca M3 OOIIEro CHHCKAa HIa0JOHOB NpOeKTUpoBaHus. OTBET
T'OTOBHUTCS B BUAC KOHCIICKTA U NOJIKCH conepn(aTL:

e Jlnarpammy KiaccoB m1abJoHa

e Ormmcanre OCHOBHBIX KJIACCOB. JAHHBIE, METOIbI

e OOmiee omnrcaHye NOBEICHUS M AJITOPUTMOB IIa0JI0HA
e [Ipumep ucnonp3oBanus mabdIo0Ha B pa3paboTke

Mdopma Guiera st 3auera

HOBOCHWBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@axynprer ABTD

Buaer Ne
K 3a4eTy M0 JUCHUIIIHHE « TeXHOIOTHs pa3paboTKH MPOrPaMMHOTO 00ECTICUECHH S

1. IlIa6mon npoektupoBanus Flyweight
2. Ilabnon npoektuposanus Double Buffering

YTBepxaato: 3aB. kKapeapoi noixHocTh, DO
(monnuce)

(mata)

2. Kpurepun ouenku

CornacHo nmosiokeHuio o 6auibHO-perTuHroBoit cucreme HI'TY, 6a3oBblii Oann peliTunra 3a
3auet cocranisgeT 20 6annoB. COOTBETCTBEHHO, KPUTEPUN OLIEHKH OIpPEeNseTcs B IPOIEHTaX K
aTOMYy Oamny:
e OrtBer Ha OHMJIET JUIs 3a4YeTa CUNTACTCS HEY0BJIeTBOPUTEIbHBIM, €CIIH OTCYTCTBYET OJIMH
U3 IIyHKTOB COZAEP>KaHUs, CTYJIEHT HE MOXET IPOKOMMEHTUPOBATh COAEP)KaHUs, HE JAAET
oTpesieNIieHni OCHOBHBIX TIOHATHM, OTIeHKa cocTaBiseT MmeHee 50% 06a3oBoi



3.

OTBeT 3aCUUTHIBACTCSI HA MOPOrOBOM YPOBHE, €CIIA BCE ITYHKTHI COJEPIKAHUS
MPUCYTCTBYIOT, CTYJICHT MUHUMAaJIbHO KOMMEHTHUPYET UX COJEp’KaHUE U HE CIIOCOOEH
€ro pa3BUBAaTh - OLIEHKA cocTaBisieT He 6osee 50% 0a3oBoit

OtBert 3acuuThIBacTCSI Ha 6230BOM YPOBHE, €CITU BCE IIYHKTHI COACPHKAHUS
MPUCYTCTBYIOT B JOCTATOUHOM 00bEMeE, CTYJICHT KOMMEHTUPYET UX COAEpKaHUE U
CrocoOeH ero pa3BuBaTh - oreHka coctanisier 50-80% 6a3oBoii

OTBeT 3aCUUTHIBACTCS HA MPOABUHYTOM YPOBHE, €CJIM OH COOTBETCTBYET 0a30BOMY
YPOBHIO, a TAK)K€ CTYJIEHT MpeJylaraeT OpUriHalIbHbIE PEIICHUs TOCTABICHHOM 3a/1a4u U
OTBEYAET Ha JIOMOJHUTEIHHBIE BOIPOCHI 10 TIOBOJIY €r0 pEeaIn3alluy - OLIEHKa
cocrasisieT 80-100% 6a3oBoii

Ixana ouneHKn

B o061ueii onieHke no AMCHUITIIMHE OaJLIbI 32 3aUeT YYUTHIBAIOTCSI B COOTBETCTBUHU C ITpaBUIIaMU
0aIIbHO-PEUTUHTOBON CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme TUCIUTLIUHBI

RHROoo~NoGOR~LONE

WNNNONRNRNNNNNNNRRPRERR R R R
OCOWONOUDNWNRPRPOOWOMNOUIDWNEREO

Bonpoch Kk 3aueTy o gucnuiiInae « TeXHoIorus pa3padoTKu MPOrPaMMHOTO
o0ecrieueHus

Bapuant mabnona npoekTupoBaHUs

Builder
Factory
Prototype
Singleton
Adapter
Bridge
Composite
Decorator
Facade

. Flyweight

. Proxy

. Command

. Iterator

. Mediator

. Snapshot

. Observer

. State

. Strategy

. method template

. visitor.

. model-view-controller (MVC)
. session

. transaction

. Single Threaded Execution
. Two-phase Termination

. Asynchronous Task

. Lock Object, Read/Write Lock
. Scheduler

. Double Buffering

. Producer-consumer






denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa BEIMUCTUTEIBHON TEXHUKH

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

110 JUCHUIIIIMHEC «Texnomorus pa3pa60TKH IMporpaMMHOI0O O6CCHC‘ICHI/I${», 1 CEMECTP

1. MeToanka oneHKH

PaC‘-IGTHO-Fpa(bI/I‘IGCKOC 3aJaHUEC BBIIIOJIHACTCA B BUIC pa3pa60TKH OJJHOI'0 U3 11a0JI0HOB
IMPOCKTUPOBAHMA. ITosicHuTenbHAas 3amKucKa JOIKHA COACPIKATDh:

e VY4yeOHO-METONMYECKHHA Marepuan mo ImadisoHy (yuyeOHWKH, ydeOHBIE MOcoOus,
JICKIIMOHHBIN MaTeprai — KpaTKOe OIMCAHKE)

e Marepuai 1o nNpakTUKe MPUMEHEHHs 1adyioHa ((opyMbl, TEMAaTHUECKHE CAlThI)

e Onucanue pa3paboTKu

e Pe3ynbTaThl TECTUPOBAHUS
Bce cropoHHMe Marepuanbl JIOJDKHBI OBITh CHA0XEHBl KOPPEKTHO O(OPMIICHHBIMH
OnbmMorpaguUeCKUMU CChITKAMHU.

[Ipu 3ammre pacueTHo-rpaduueckoro 3agaHus (paboThl) OIEHUBAIOTCS CIEIYIOIINE
BUJIBI paboT:

ITocTtaHoBKa M aHANIU3 33/1a4H;

Pa3paboTka CTpyKTyp JaHHBIX JJIS IPEICTABICHUS IPEIMETHOM 001aCTH 1 allrTOPUTMOB;
O06beM 1 KauecTBO MPOrpaMMHOTO KOa;

TectupoBaHue MPOrpaMMHOTO KOJIA;

OdopmieHne TeKkcTa MporpaMMBbl U Pe3ylIbTaToOB paOOTHI

2. Kpurepun ouenku

CoracHo TOJIOKEHUIO 0 OATEHO-peUTHHTOBOM cucteme HI'TY, 6a30BbIil 6armin
peittunra 3a PI'P onpenenen B paboueit mporpamme (16 6amnos). COOTBETCTBEHHO, KPUTEPHIA
OLICHKH OIpeieNsieTCsl B MPOLIEHTaX K 3TOMY Oasuty:

e PI'P cunrtaercs HeBBINOJHEHHOM, €CIH OTCYTCTBYET HEOOXOIMMBIE Pa3/eNbl ONMUCAHUS
porpaMMebl, TUOO MporpaMMa He paboTaeT, MO0 CTYACHT HE B COCTOSIHUHM OOBSICHUTH
MIPUHIIMIIOB €€ paboThI (AIropuTMa) — OLIEHKa cocTaBisieT <25% 6a30Boif;

e PI'P 3acuuThiBaeTCs Ha MOPOroBOM YpOBHE, pa3paboTKa HE MOJHOCTHIO COOTBETCTBYET
3a/IaHUI0, UMEIOTCS OIIMOKU MPU TECTHPOBAHUH, MOSCHUTENbHAS 3amrcka oopmIIeHa COo
SHAYUTCIBHBIMU CTPYKTYPHBIMH, CTUJIIMCTUYCCKUMHU W I'PaMMaTUYCCKHUMU olInOKaMH -
OIIeHKa cocTaBisieT He 6omee 50% 6a3oBoii

e PI'P 3acuuthiBacTcsi Ha 6a30BOM YpOBHE, el (YHKIIMOHAT Pa3pabOTKH COOTBETCTBYET
3a1aHU10, OTCYTCTBYIOT OH_II/I6KI/I TCCTUPOBAHUS, MOSACHUTCIIbHAA 3aIllMCKa O(bOpMJIeHa B
11€JIOM TPaMOTHO - olleHKa cocTasisieT 50-80% 6a3oBoit

e PI'P 3acuuTeiBacTCs Ha TNPOABMHYTOM YpPOBHE, €CIM (PYHKIIMOHAT pean30BaH
MOJHOCTBIO U J(PPEKTUBHO, B TOSICHUTETHHOW 3allMCKEe OTPAKEHBI BCE ACIEKTHI



CTPYKTYpHOTO, (YHKIIMOHAILHOTO TMPOCKTUPOBAHHS W TECTUPOBAHUS - OLICHKA
cocrasirzeT 80-100% 0a3zoBoi

3. IIkaJua oueHkn

B o6meit onenke nmo pucturminHe 6amibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHUH C MTpaBUIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, NPUBEACHHBIMU B pabodeil mporpamme AucuuiuiiHbel (16
06ayuIoB).

4. TlpumepHblii nepeuyedb Tem PI'3(P)

1. Hlabnon MVC. CereBasi (JiokajbHasi) urpa tuna «Mopckoi 60i», «JloMuno».
Mogens XpaHUT CTPYKTYpy AAHHBIX WUTPBI - PACCTAHOBKY KOpaOyied, W Haja Hel
BBINIOJIHAKOTCS METOJBI N0 YIpaBJIeHUIO0 Urpoil. KoHTposmep onpeaenser nopsaok
XOJIOB, ITPOBEPSICT BO3MOXKHOCTH BBINOJHEHHUS X0/1a. BHemHee npencrapienue (View)
CBSI3aHO C KOHTPOJUIEPOM JBYHAIPABICHHBIM HHTEP(HEHCOM: KOHTPOIIIEp YIIPaBISIET
OTOOpaXEHHEM DSJIEMEHTOB MIPOBOTO IIOJISI, BBIBOJAMT TEKCTOBBIE COOOIIEHUS,
MOJIy4aeT OT MIPEICTAaBJICHUS COOBITUS — KIMK MO 3JEMEHTY IOJis, Hadalo HOBOH
WTpBI, 3aBEpILIEHUE U T.1I.. BapuaHThl UrpsI:

O JIOKaJIbHad: OJJHa MOJCJIb, OANH KOHTPOJUICP, ABA MPCACTABJICHHA IJIA UTPOKOB;

O ceTeBas: OJHAa MOJEJNb, OJUH KOHTPOJUIEP, /IBa MPEICTABICHUS ISl HUIPOKOB.
[IpencraBienust CBSA3BIBAIOTCS C HPUIIOKEHUEM, COJEPXKALIUM KOHTPOJUIEp U
Mozenb.  KouTpomnep  oOecreunBaeT  MHOMKECTBEHHBIE — COCIUHEHHS U
CUHXPOHHU3AIIHIO;

O CeTCBasd: ABC MOJCIH, [Ba KOHTPOJUJICpA, ABa IPCACTABJIICHUS. KOHTpOHHepBI
NOAACPKUBAKOT COCAUHCHUC U NICPEAA0T KOMAHJBI: CACIIAH X0, CHHXPOHHU3AIlUA
MOI[GJ'IGI\;I, C6pOC 1 HavdaJIbHasgd YCTAHOBKA HUI'PHI.

2. IHlabnon MVC (knaccuueckuii). TlpencraBieHue WMEET psJ TEKCTOBBIX TIOJICH,
0TOOpaKAIOMIMX TapaMeTphl MOJAeTH (U3NIECKOro o0bekTa. Ha Kaxmplii mapamerp
IpeJCTaBIeHUE OTIENIBHO TMOAMUCHIBAETCS K MOJIENM Ha COOBbITHE, CBSI3aHHOE C €ro
u3MeHeHneM. MHrepdelic moaAnuckyn UaAeHTHYEH Ul BeeX mapameTpoB. s Kaxaoro
napameTrpa CO3JaeTcs OPUTHHAJBHBIM KOHTpOJUIep, oOpadaThIBalOmIMii KOMaHIY
U3MEHEHMs 3HAYeHMs MapaMeTpa CO CTOPOHBI MpeacTaBieHUs. Mojeab OMUCHIBACTCS
Ha0OpOM 3aBUCHMOCTEH, MapaMeTpbl KOTOPOH MOTYT OBITh 6XOOHbIMU, BGbIXOOHbIMU
(pesynomamamu) U GbIXOOHLIMU C BO03MOINCHOCMbIO 3A0AHUS HAYAILHLIX 3HAYEHUl
(uHuyuanuzayuetr).

3. Ullabnon — npomomun. Knace Tadauubl ¢ NPOU3BOJIbHOH CTPYKTYPOil CTOJIOIOB.
XpaHuMble JaHHBIE pa3HBIX THIIOB - IieJible, BEIeCTBEHHBIC, nara, Bpems, GPS-
KOOPJIMHATBl CO37al0TC Ha OCHOBE aOCTpaklMU JaHHBIX C (YHKIHOHAJIOM: MM
KJlacca, MAapCHHI M3 CTPOKM U BBIBOJ B CTPOKY, KIOHMPOBAaHUE, CpPaBHEHUE U
CIIO)KEHHE ¢ 00BeKTOM TOoro ke Tuma. CTpoka TabmuIbl ompenensercs Habopom
00BEKTOB-TIPOTOTHIOB 1JIsi cTOJIONOB. Cama CTpoka Takke KIoOHUpyercs. Tabmuia
COCTOMT W3 BEKTOpa CTPOK-UMEH, CTPOKHU-NIPOTOTHNA W CTPOK CaMON TaOJIHIIbI.
OyHKIUOHAT:  CO3JaHHWE TaOJMIBI, 00aBICHUE CTOJNOIOB, J00ABICHUE CTPOK,
COPTUpPOBKAa MO CTOJOIy C 3aJaHHBIM HOMEpPOM, CIIOKEHHE CTPOK, COXpaHEHHE U



3arpy3ka w3 (aitma. Ilporpammubiii ¥ uHTEepheldC U OKOHHOE MPHIIOKEHHE.
TecTupoBaHue Ha OOJIBIINX JAHHBIX - UMIIOPT U3 EXCel, renepanus TecToBbix TabMMUIL.
Llabnon — npucnocobneney. Pabora ¢ nepeBoM Bepcuil TeKcToBOro (aiina. daiin
penaktupyercss o cioBaM. Kiacc cioBapsi COAEp)KUT XAUI-TAONUILy alanTepoB CO
CCBUIKAMU Ha OPUTHHAIBHBIC CIIOBA B BUJE KII0Y — CAMO CO60. AJanTep CONEPKUT
KOJINYECTBO CCBIJIOK Ha CJIOBO M3 BcexX Bepcuil Tekcra. Kaxknas Bepcus TeKcTa — BEKTOP
CCbUIOK Ha azantepsl. [Ipu noGaBieHuMM WM BCTaBKE CIIOBAa B BEPCHUIO TEKCTa OHO
uiercs B (pabpuke, Npu HAXOXKAEHUH CUETUHK B ajjantepe yBeanunBaeTcs Ha 1. MHave
no0aBisieTcsl B CIOBapb C HOBBIM ajanTepoM. [Ipu ypaneHMM CUETUHMK CCBUIOK
yMeHbIIaercs. VI3MeHeHue cioBa paccMaTpUBACTCAd Kak  IOCIENIOBATEIbHOCTD
olepaurii yJnaJeHus: U BCTaBKU. Bcs CTPyKTypa NaHHBIX cepHaiu3yercss B (aidi.
[IpoTtectupoBarh maboH Ha cKa3ke Penka.

Llabnon — xomnozuyus 0 OpesosuoHou cucmemol. I'paduyeckuii pegakTop c
IpYyNIKMPOBKON/Pa3rpynnupoOBKON 371€MEHTOB, U3MEHEHHEM pa3MepoB, EPEHOCOM Ha
nepeAHUN/3aJHUN 1J1aH, NepeMelleHueM 00bEeKTOB, COXpPaHEHHEM KapTHUHKHU B (aiii.
AOCTpaKkTHBII KJIacC 3JIEMEHTa, TPYHIbl JEMEHTOB U KOHKPETHBIX I'padUuecKux
00BEKTOB - OKPYXHOCTb, IIOJUI'OH, CTpoKa TeKkcTa. OrpaHUYMBaIOIINN
IPSMOYTOJIBHUK, CENIEKIUS OOBEKTOB 110 TOYKE M MPSIMOYTOJIbHHUKY.

[llabnon Command. I'pynma xomana oOpabOTKH 00bekTa ¢ 00muM uHTepdercom
Do/ReDo/UnDo. IIpou3BoaHBINH KJIacC 3allOMHHACT MapaMmeTpbl, HEOOXOIUMBIC IS
BBIMIOJIHEHUST MNpsMOM UM oOpatHOM komaHael. Kiacc — MeHemxep KoMaH[
HOJ/IEP)KUBAET Ovepe/lb KOMaHJl OTpaHUYEHHOW JJIMHBI, TeKyIIUi oOpabaTbIiBacMblii
oowvekt, wMmetoael Do/ReDo/UnDo, BeiOupass ux ¥3 ouepead U BbI3bIBas
COOTBETCTBYIOLIIME METO/Abl B OOBeKTax-koMaHaax. I'paduyeckuii pexakrTop
Ha0OpOM  KOMaHJ peJaKkTUpOBaHMUA TpapuuecKux OOBEKTOB - CO3/1aTh OOBEKT,
HepeMeCTUTh, U3MEHUTH pa3Mep, YAAIUTh, IEPEMECTUTh Ha IEpeAHNIN 1 3aJHHUH TUIaH.
Lllabnon — nyn nomokos. Kitacc motoka npeacTaBiiser co0oi MOTOK, 3ayCKaeMblil Tpu
co3nanuu o0bekTa. CONEpKUT CChUIKY Ha MCHOJHSEMbIH Koj uepe3 Runnable, xon
3aBEpIIEHNS M CCHUIKY Ha MEHemkep myna. Kox moToka COmep HT IUKI, B KOTOPOM
3aChINTaeT, MOCie TMPOOYXKAECHUS WCIONHAEMBIH HAa3HAYCHHBIA KO, YBEIOMJISET
MEHEKEp O CBOEM 3aBEPLICHMM M 3achllaeT. MeHeIKep MOTOKOB COJAEPKHUT BEKTOP
NoTOKOB-UcoHUTeNel. [lpu oOpalieHnn K MeHEKepY C 3alpocoM, COJepIKallUM
KO/l MCIIOJNHEHHMS M  KOJ 3aBEepLICHHs, BbIOMpPAETCsl MOTOK M3 Mysa, 3aroJIHsAeTCsS
JaHHBIMM M TpoOyxnaercs. Ecin cBOOOAHOTrO MOTOKAa HET, TO 3alMpOC CTABUTCS B
ouepenb. [IpoBecTn CpaBHHUTENBHOE TECTUPOBAHHE JJISI TTOTOKA 3allPOCOB C IYJIOM H
IIPY 3aITyCKe TIOTOKOB OOBIYHBIM 00pa3oM.

llabnon — npokcu (guromp). Knacc ¢ wmHTEepdelHcOM TEKCTOBOTO TOTOKA TIpH
KOHCTPYUPOBAaHHH  JICJIETHPYETCS K  OJHOTUITHOMY OOBEKTY HCTOYHHKY U
oT(PUILTPOBBIBAET Ha0Op CJI0B, TIepeJaBacMblii NpU  KOHCTPYMPOBAHUH,
UCTIOJIb3YeTCsl BHYTPEHHAS O4epelb CHUMBOJIOB I OTJIO)KEHHOTO pAacHO3HaBaHUS.
[TpoTecTupoBaTh Ha LEMOYKE (GHIBTPOB AT pa3HBIX HAOOPOB CIIOB.

llabnon — ceccus nisl COCOUHEHHMS Ha COKeTax B BuAe OMOIMOTEKH ISt
KJIMeHTa/cepBepa. KilneHT u cepBep UCHOIB3YIOT CUHXPOHHBIN 00MEH 3anpoc-omeem.
[Ipy nepBOHaYaIbHOM YCTAHOBJIEHHM COEAMHEHUS KIHEHT I10JIy4aeT YHUKaJIbHBbIH
UACHTU(QHUKATOP, CEpBEp CO3MaeT JECKpUNTOp coeauHeHus. KimeHT Hymepyer
nepeaaBaeMble COOOIIEHHS, CEpPBEp COXpaHsIeT HOMEp M OTBET Ha IOCJeIHee
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PazpaboTka KJ1accoB, UCIONB3YIOUIMX BHYTPEHHUE TIOTOKH JUIS TPOMEXKYTOUHOM Oydepuzaruu

13.

nepeganHoe coobmenue. CepBep MEPUOIMYECKH HIIM TOCTE KaKIOTO0 H3MEHEHUS
COXpaHsIeT JECKPUNTOPHI B (aiiin. KimeHT Takke 3amoMuHaeT B Qaiisie uaeHTudukarop
ceccud, HOMEp M IocielHee MepenaHHoe coolmenue. OOecrnedynTs COXPaHHOCTD
MOCJIEI0BATENBHOCTH (OTCYTCTBHE MpPONaJaHUs M TyONMpOBaHUS) COOOILEHHWH INpH
nepe3arpy3ke KJIMEHTa M cepBepa. Peanm3oBarh Mojenb OaHKOMaTa M IUIATEKHOM
CUCTEMBI.

Moodenv napannenvHvix 3anpocos K cepgepy om 2pynnvl nomokos. NMHOXKECTBO
MOTOKOB MOYKET IOChIJIaTh HE3aBHCHUMBIE 3alpOChl K CEpPBEPY uUepe3 €IUHCTBEHHOE
COeMHEHHE. 3ampoc CTaBUTCS B O4Yepelb, HYMEpyeTcs, KIMEHTCKHM mpoliecc
3ackinaeT. [1oTok nmepenaun OT KJIMEHTa BHIOMpAET COOOICHUS U3 OUYepeId U IepeiacT
B coenuHenue. [1oTok nmpuema Ha cepBepe, IPUHIB OUepeTHOE COOOIICHHE, 3aIlyCKaeT
NOTOK MCIIOJIHEHHU 3ampoca, 10 3aBEpLICHUH KOTOPOro B OY€pe/lb OTBETOB CTABUTCS
OTBET, B KOTOPOM COXpaHSAETCs NOpSAKOBBIA Homep 3ampoca. [loTok mnepenauu
OTBETOB Ha CepBEpe BBHIOMpPAET COOOIICHUS M3 OYEpeaU U TEepeNacT B COCJAMHEHUE.
[ToTok mpuema OTBETOB OMNpEAENseT MO HOMEPY B COOOIIEHUU MOTOK, MEpeaaBIIHii
3anpoc u npoOyxaaer ero. OTBETHOE COOOIIEHNE HAXOAUTCS B 3aMpoce, MepeiaHHOM
MOTOKOM, M BBIBOAUTCA WM. [IpoMoaenupoBaTh epynny nomoKo8, HOCHLIAUIUX
cyyaiinble cosa, KOmopble cepeep nepesopadusaent co Ciy4autol 3a0epiucKou.
llabnon — kow obwexkmos. PazpaboraTh Kiacc - K31 OOBEKTOB C BO3MOXKHOCTBIO
MU3MEHEHHS pa3Mepa KiIa, cOopa CTaTHCTUKUA M IMPUMEHEHHUsS Pa3iIM4YHBIX CTpATETHi
BeitecHenns (FIFO, LRU, RAND).  Hcnonp3oBarh misi KIIIMPOBAHHS —CIIOB
TEKCTOBOTO (paiiya mpu mocieaoBaTeNbHOM 4YTeHuu. Komr — xem-rabnuna ¢ KIroyoM-
CIIOBOM M HEOOXOJUMBIMU TapaMeTpaMH Ui MOJEIHPOBAHUS, HAIMpPUMEp, HOMEP
nocienHero obpamenus ans LRU. Ilpu ureHun odepenHOro cioBa MPOBEPSETCs €ro
Hanmuyue B kame. Ilpu oTcyTcTBHM mpou3BoauTcs 3amerneHue. J{ias BIOpaHHOTO
daitna ctpoutcs 3aBUCUMOCTD JIOJIM MOMAAaHUs B KIII KakK (YHKIUS OT pa3Mepa KiIia
u crioco6a BbITeCHEHUs. CpaBHUTH pe3yiabTaThl Il (PalijioB C pa3HbIM COJAEPKUMBIM -
XYyJI0’KECTBEHHOE MTPOU3BEICHNE, TEXHUUECKHI TEKCT.

llabnon — umepamop. Omnepanuu HajJ UTEPaTOPOM:  yCTaHOBKAa Ha IEPBBIi,
MOCJEAHUN, CAEAYIOIINNA, MPEIBIAYIIHMI, M0 JIOTHYECKOMY HOMEPY, U3BJICUECHUE YEPE3
UTEepaTop, BCTaBKa Ha IMO3MUIMIO HTEpaTopa, 3aMelleHue, ynaaieHue. CTpyKTypa
JAHHBIX: JBYXYPOBHEBBIH MAacCHUB CCBUIOK (IBYMEpPHBIM MaccHB), ABOMYHOE JIEPEBO,
JIepeBO C JaHHBIMM B KOHEYHBIX BEpIIMHAX, CIHUCOK C MAacCHBOM CCBHUIOK [9].
Hcnonp30BaHNE HECKOJIBKUX WUTEPATOPOB. 3ameuanue no meme. I KOPPEKTHON
pealiM3allud  OMNEpallvy yAaJeHUsT B OCHOBHOM KJIacC€ HCIOJIb30BAaTh BEKTOP
CO3aHHBIX UTepatopoB. [Ipu ynaneHnn oaHUM U3 HUX JIEMEHTa OCTaJIbHbIE, KOTOPhIE
Ha HEro CChUIAIOTCS, TeHEpUPYIOT MCKIIOYEHHE TpU OYepeTHOM oOpallleHuu.
PaccmotpeTs pyrue BapraHThl KOPPEKTHOTO pa3/ieeHUs.

JaHHbIX. JIJIsi MOJENMpPOBaHUS MPUKIAIHBIX MPOLIECCOB UCIOIb30BATh MOTOKU, KOTOPHIE
3aCHINIAIOT HA CITy4aiiHBI MOMEHT BPEMEHH, TIOCTIE YeTO YMTAIOT/3aUCHIBAIOT OYEPEIHYIO
MOPIUIO JaHHBIX TOCTOSHHOTO WM CIy49ailHOTO pasmepa. IlpegycMoTpers coOop

CTaTUCTUKH B KJlaccax Oydepusannu — CpeTHI 00beM TaHHBIX B Oydepe.

Knacc Oy¢epuzoBaHHOrO BBOJAa B peabHOM BpeMeHHU. lIpu KOHCTpyMpOBaHUHU
nojy4yaer mapaMmerp — (u3MYecKWil MOTOK JaHHBIX ¢ HHTepdeiicom InputStream.



14.

15.

Hcrnonb3yeT BHYTPEHHHMH NUKIMYECKUN Oydep WM OZHOCBS3HBIA CITMCOK OJIOKOB,
COJepXKAlMX MacCHB OalWTOB (UKCHPOBAHHOW pa3MepHOCTH (OydepHbIid Imyn).
Co3naer MOTOK, KOTOpBIA 4YMTaeT OalThl M3 BXOJHOTO IOTOKAa W 3aIKCHIBACT B
mukndecknii Oydep. Ilpm 3amonnennu nukimyeckoro Oydepa 3aceimaer. Meron
YTEHUS U3BJCKACT W3 IMKIMYECKOTO Oydepa ouepeaHoil OaiT, Bo3Bpamaer -1 mpu
OKOHYAHUU JAHHBIX B MOTOKE-UCTOYHHKE, OJOKUpPYETCS MpPU OTCYTCTBUHU IAHHBIX B
UKJIMYECKOM Oydepe.

Knacc — PipedStream ¢ nukamueckum 0ydepom mannbix. Kimace PipedOutputStream
MMeEeT HIUKIMYEeCKUui Oydep, B KOTOPBIH MUIIET MOTOK OAlTOB, OJOKUPYS TEKYIIHUMA
NoTOK Tpu 3anoiHeHun Oydepa. Kiacc PipelnputStream mnomydaer ccbuiky Ha
PipedOutputStream u npu 4reHHM AaHHBIX JUOO OJOKHUPYETCS MPH UX OTCYTCTBHH,
1100 U3BJIEKAET JIaHHbIE, €0JOKUPYS MOTOK 3aIUCH.

Knacc ornoxennoil 3anucu. [lpu oTkpbeiTMM (aiiia KjaccoM ¢ NMPUCOEIUHEHHBIM
untepdeiicom OutputStream cozmaercs ByteOutputStream, B KOTOpBIA MHUITYTCS
naHHble moTtoka. [Ipu 3akpbiTUH 00BEKT, colepkammii uMst Qaitn u OalTHBIN MaccuB
CTaBUTCS B OdYepelb, U3 KOTOPO (DOHOBBIM MOTOK MX HW3BIEKAeT U MUIIET (ailibl.
CpaBHUTH cpeqiHee BpeMsl 3alucy B OOBIUHBIN U om.iodcen bl (haiin.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30oBaHUS
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa BEIMUCTUTEIBHON TEXHUKH

HacnopT IK3aMCHa
110 JUCHUIIIIMHEC «Texnomorus pa3pa60TKH MMporpaMmMHOIo 06ecnequI/I;1», 2 CEMECTP

1. Meroauka oLeHKH

DK3aMeH TPOBOAUTCS B YCTHOU (opme 1o Omieram. burer hopmupyercs 1mo cieayromemy
NpaBUITy: TIEPBBIA (TCOPETUYECKUI) BOMPOC BHIOMpAETCs W3 JWana3oHa, BTOPOM BOIPOC —
MpakTHYeCKas 3a/1ada Ha MPOCKTUPOBAaHUE. BhIOMpaeTcsi BapuaHT MPEAMETHOW 001acTH W OJHA U3
KOMIIOHEHT TIPOSKTUpOBaHMs. B Xoje 3K3aMeHa MpernojaBarelb BIPaBe 3aaBaTh CTYICHTY
JIOTIOJTHATEITFHBIC BOTIPOCHI TIO JAPYTMM KOMITOHEHTaM TPOCKTHUPOBAHUS BBIOPAHHOW MPEIMETHOM
00J1aCTH.

DopMAa 3K3aMEHAIMOHHOTO OrTeTa

HOBOCHBUPCKUI FTOCYJAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@axynprer ABTD

Buaer Ne
K 9K3aMeHY M0 TUCHUIUINHE « TeXHOI0rrs pa3paboTKH MPOrpaMMHOT0 00ECTICUEHU s

Bompoc 1. Ouenka mnporpaMMHOTO Koaa. MeTpuku kojma. MeETpUKH KOJMYECTBEHHBIE,
CJIOHOCTHU TIOTOKa YIIpaBJIeHUS U MOTOKa AaHHbBIX, MeTpuku OOII, mparMaTudyeckue METPUKH.
CperncTBa OIEHKH KauyecTBa MPOTPaMMHOTO KOJA.

Bonpoc 2. Cucrema MOHUTOPUHIa MEXAYTOPOJHBIX aBTOOYCHBIX nepeBo3ok. Kapra aBTonopor,
MapuIpyT, rpaduk IBUKEHUS IO MapIIpyTy, INIaHUpoBaHue peiicoB, GPS-naBuramms
TPAHCIIOPTHBIX CPEJNICTB, OTCIEKMBaHNE TpaduKa IBUKEHHS 110 MapuIpyTy, 00paboTka
aBapuiHBIX cuTyaruii. Mojens Ki1accoB MpeaMeTHOH obmacTu

YTBepkaaro: 3aB. Kapeapoi noixHOCTh, DO
(moamucs)

(mata)
2. Kpurtepum oneHku

e OtBeT Ha BKSaMeHaHHOHHLIfI OWJIET CUMTAETCS HEYA0BJCTBOPUTEIbHBIM, €CJIIM CTYJACHT HC
OTBETWJI HA TEOPETUUYECKUI MM MTPAKTUYECKHIA BOTIPOC, olleHKa coctaBisieT <30% 6a3060ii.

* OTBeT Ha SK3aMCHAIIMOHHBIA OWIET (TECT) 3acCUMTHIBAETCS HA MOPOTOBOM YPOBHE, €CIH
CTYACHT IIPpU OTBCTC Ha TeOpeTI/I‘-IeCKI/Iﬁ BOIIPOC AACT OMPCACIICHUC OCHOBHBIX HOHHTHﬁ, MOXKET
10Ka3aTh MPUYMHHO-CIICJICTBCHHBIC CBS3U SIBICHHH, TPU PEIICHUHM MPAKTHYSCKOW 3aJa4u
JIOITYCKA€eT HENPUHIUITHAIIBHBIC OLINOKH, HaIpUMeD, CTPYKTYpPHBIE,
ouenka cocrasisgetr 30-60% om bazoe6oil.

* OtBer Ha PK3aMCHAIMOHHBIN OHMJIET 3aCUMTHIBACTCSI HAa 0A30BOM YPOBHE, €CIIM CTYIACHT IpPHU



JlaeT Pa3BEpHYTHI OTBET Ha TEOPETHYECKUH BONPOC C HECYLIECTBEHHBIMU OIIMOKAMHU U
pelIaeT MpakTUIECKY0 33/1a4y ¢ HECYIIIECTBEHHBIMU OIMOKaMHU, olleHKa coctaisieT 60-80%
om 06a3080U.

* OTBeT Ha 3K3aMCHAIMOHHBIA OWiieT (TecT) OMJIET 3aCUMTHIBACTCS HAa MPOJABHHYTOM YPOBHE,
€CIIM CTYIEHT JaeT pa3BEPHYTHI OTBET HAa TEOPETHYECKHH BOIPOC M JONOJIHUTEIHHbIC
BOIIPOCHI, pelraeT TpPaKTHYECKYH0 3aiady W BHOCUT M3MCHEHHS B pEIICHHE IO
JIOTIOJTHUTENLHBIM TpeboBaHusIM, orieHka coctasiser 80-100% om 6aszosoii.

3. IlIkana oneHKH

B 061_[[6171 OIICHKEC 110 JUCHUIINIMHEC 5K3aMCHAIIMOHHBIC GaJIJIbI y‘-II/ITBIBaIOTCH B COOTBCTCTBUHU C
IpaBWJIaMd  OaJLIbHO-PEHTHHIOBOM  CHUCTEMBI, NPHUBEJICHHBIMH B paboyeii mporpamme
JHUCHHILIMHEL T.¢. 40 0aaIoB 3a SK3aMEH.

4. Bompocsl K dK3aMeHYy M0 TUCHHUIIHHE « TeXHOIO0THs pa3paboTKH MPOrPaMMHOTO
o0ecrieueHusI»

TeopeTnuyeckuii Bonpoc

1. Cymmnocts nporpammuoii unxenepuu (IT1). Ces3p ¢ computer science. OCOOEHHOCTH B
CpPaBHEHUHU U JPYTUMHU UHKEHEPHBIMU nucturinHaMu. CBon 3Hanuit u [I1 SWEBOK

2. XKwuzuennsrii mukn (OKL) mporpaMMHOro MpOIyKTa M TMPOEKTa. «JIETKHE» U «TSIKENbIC
Mozenu mpoieccoB pa3zpadborku [10. DTanel U TEXHOJOTUYECKUE MPOILIECCHI (IUCIMUILIUHDI)
JKL. Pe3ynbTaThl 3TamoB U OCHOBHBIE JOKYMEHTHI. KackaaHas, utepaTuBHasl U CIUpaIbHas
MO/IEIH.

3. YaudummpoBanusiii mpomecc UP. ®a3pl KU3HEHHOTO IUKIA: HCCIEIOBAaHUE, aHAIU3,
peanuzanus, BHeApenune. Coaepxanue U pe3ynbTatsl pa3. Urepamus u ee paboune MOTOKU:
TpeOOBaHUSs, aHATTN3, TPOSKTUPOBAHUE, peaU3allysl, TECTUPOBAHUE, UX COJEpIKAHHE.

4. ®aza wuccnenoBaHusi. OCHOBHBIE IUCHMIUIMHBI M apredaxThl. JlucnunnuHa «aHamu3
npeIMeTHOW o0nacTu», OusHec-aHanu3. JluarpamMmbl TOTOKOB JaHHBIX, ACSITENBHOCTH.
MonenupoBaHue npeaMeTHON 001acTH.

5. ®aza ananmmza W TpoekTUpoBaHuWsA. JlucnumimHa «aHanmu3 TpeboBaHUi». CrocoObI
u3BieUeHUss W GuiabTpanuu TpeboBaHmil. busHec-tpeOoBaHms, Ou3HEC-TpeOOBaHMUS,
CUCTeMHbIe TpeOoBaHUs, (YHKIMOHANBHBIE TpeOoBaHus. Pa3paboTka W ympaBlieHUE
TpeboBanusmMu. JlokymeHT «cnenudukarus TpedoBanuii k [10 ». luarpamMms ipereeHToB.

6. ®aza ananusa u npoektupoBaHus. [loHATHE apXUTEKTyphbl, €€ MHOTOMEPHOCTb. OCHOBHBIE
METOJIbl MPOEKTUPOBAHUS U MX OCOOEHHOCTH: CTPYKTYpHOE, (YHKIHMOHAJIbHOE, OOBEKTHO-
OpUEHTUPOBAHHOE, KOMIIOHEHTHOE, IPOEKTUPOBAHUE HA OCHOBE CTPYKTYp JaHHbIX. Kiacchl
aHanu3a. Buael kiaccoB: rpaHula, ynpaBieHHE, CYHUIHOCTh. JnarpaMMbl yCTOHYHMBOCTH.
ApPXUTEKTYpHBIE aCIIEKTHI TEXHOJIOIMYECKOro mpotiecca npoektupoBanus (mo SWEBOK)

7. daza anaimza u TpoekTupoBaHus. JlucummumHa npoektupoBanue (design). Kirouerwie
MOMeHTHI npoektupoBanus o SWEBOK: napamnenusm, KOHTposib U 00paboTka COOBITHIA,
pacmpeneneHie KOMIIOHEHTOB, o0OpaboTka OmMOOK M HWCKIIOYUTEIBHBIX CHUTyallud |
obOecrieueHne  OTKAa30yCTOWYHMBOCTH, B3ammojeiictue u  npenctaBienue (MVC),
COXPaHSIEMOCTh JaHHBIX (JIOCTYITHOCTb «JI0JITO’KUBYIINX» TaHHBIX ).



10.

11.

12.

13.

14.

15.

16.

17.

18.

®daza aHanM3za W MPOEKTUpPOBaHMUS. MHOTOypOBHEBas AapXUTEKTypa KIHMEHT-CEPBEPHBIX
npuwiokeHuid. ToHkHMe U TOJCThe KIHEHTHI. JIoKallbHOE M CceTeBOE B3aUMOJICHCTBUE CIIOEB
yepe3 uHTepderichl U MPoToKoIbl. COBMECTHOE MCIOIB30BaHUE KOJIA PA3TUYHBIMHU THUIIAMU
KIJIUEHTOB.

®daza ananmm3a W npoekTtupoBanHus lIpoektupoBanue rpadudeckoro wuHTEepdeiica (GUI).
OCHOBHBIE aCHEKThl. APXUTEKTYpHOE MpoeKkTHpoBaHue, ocHoBaHHOe Ha GUI ®dakTopsl,
xapakrepusytomue GUIL  mpou3BOIUTENBHOCTh, UEIOBEUYECKHWE OIIUMOKH, O0OydeHue,
CyOBEKTUBHOE BOCIPUSITHE, 3aIOMUHAHKE, TOUCK, BU3yall3alus, HaBUTralus

Buast mopeneir. Cymnocts UML kak cpeactBa monenupoBanusi. Crtpykrypa UML,
CTaTHuecKas M JIMHaAMu4eckas cocrapisitouiue mojenu. CocTaBHbIE 3JIEMEHTHI: CYIIHOCTH,
OTHONICHHS, TUarpaMMbl. BUIbI CYIIHOCTEH: CTPYKTypHBIC CYIIIHOCTH — KJiacc, uHTepdeiic,
Koomepaiusi, MpereieHT, aKTUBHBIA KJacc, KOMIOHEHT, Y3€J; MOBEJCHUYECKHE CYIIHOCTH —
B3aUMOJICUCTBUS, JCSATEIBHOCTH, aBTOMATHI; TPYNIUPYIOIMIAsl CYIIHOCTh — TAaKeT,
AHHOTAILIMOHHASI CYIIIHOCTh — IPUMEUYaHHE.

UML. Buabl OTHOLICHH: 3aBUCUMOCTh, aCCOLMALINS, arperanus, KOMIIO3UIMs, BKIIOUCHUE,
0o0o6menue, peanuzanusa. OtHomenus. CBs3U — OTHOIIGHUS MEXIy OOBEKTaMHU.
Hampasnennocts cBsizu, CooOmienus. J(uarpaMMbl 0OBEKTOB. ACCOIMAIMU — OTHOIICHHS
Mexay kinaccamu. CBoiicTBa accoluaiyu: UMs, KpPaTHOCTh, HaBUTalus, aTpUOYTHI.
PedrnexcuBnble accoumaruu, nepeBbsi U cetu. Kiaccel aTpuOyToB accouumanmii (Kiacchl-
accouuanuu). 3aBUCUMOCTU. 3aBUCHMOCTH HCIIOJIb30BaHUS «usew, «cally, «parametery,
«send» u «instantiate». 3aBUCUMOCTH a0CTPAKIIMU. 3aBUCUMOCTH JIOCTYTIA.

UML. Ilpunsarele  AeneHus:  KiIaccU(UKATOP-3K3EMIULIp,  MHTepdelc-peannzanus.
Pacumpenus: orpanudenus, crepeotunsl. Knaccudukanus quarpamm. luarpammsel KiiaccoB
(06bexToB). JlnarpaMMbl B3aMMOAEHCTBHM, KOMMYHHKAIIMOHHbBIE TUArpaMMBl.

UML. [uarpammsl paestenbHOCTH. Texnonorus cered Ilerpu. Ilapamnenusm. IloTox
yIpaBJIeHUs, y3€ JAeUCTBUs, peOpo, y3en yrpaBieHus, OObEeKTHBIN y3ei, Oydepuszauus u B
00BEKTHOM Yy3i1e. OObEKTHBIE Y3JIbl — MapaMeTpPbl, COCTOSAHUS OOBEKTHBIX y3J10B. KOHTaKTHI.
[TpepbiBatomue pebpa. Konrtaktel wuckimodeHunid. Ilotokum oObekToB. WX aHamorm B
IPOTPaMMHUPOBAHUH

UML. Inarpammsbl coctosiHuil. KoHeuHble aBTOMATHI.

OKCTpeMaJlbHOE ¥ THOKOEe  MporpaMMHpoBaHHMe.  MaHH(EeCT  IKCTPEeMabHOTO
nporpammupoBanus (XP). ['mbkue (agile) rexnonorun. SCRUM. Agile UP, ICONIX.

SCRUM kak TtexHomornyeckuii ¢perimMBopk.. Tepmunonorus. CropuHT. MHUTHHT.
CobctBennuk npoekta. Komannma. SCRUM-macrep. bexsor mnpoekta W CHpUHTA.
[InanupoBanue cnpunHta. Jumarpamma cropanua. OueHka Tpynoemkoctu. Ilokep-
IUTAHUPOBAHMUE.

Ouenka mnporpamMMHOro koaa. MeTpuku koaa. METpUKH KOJMYECTBEHHBIE, CIOKHOCTH
MOTOKA YIPAaBJIEHUS U NMOTOKa AaHHbIX, MeTpuku OOII, nparmatnueckue merpuku. Cpeacrsa
OILICHKH KauyecTBa MPOrpaMMHOTO KO/a.

Mertpuka npoekra. OLeHKa CpOKOB Ha OCHOBaHUHU TpyAoeMKocTH (mo bosmy). Ouenka Ha
ocHoBe coOctBeHHOro ombiTa. Metom PERT. Ornenka Ha ocHOBE (PyHKIIMOHAIBHBIX TOYEK.
Ouenka no otpaciieBbiM JanHbIM. Metogq COCOMO 11
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VYropaBneHne TNpoeKTaMH Kak HMH)KeHepHas guciuruinHa. OcoOEHHOCTH — yrpaBJiCHHS
nporpaMMHbIME nipoekTamu. Poms m Mecro VYIIII B mporpammuoin wumxenepun (ITN).
KoMIOHEHTBI  OpraHu3anMoOHHOTO (MEHEKMEHT) M TEXHOJIOTHYECKOro (MCIOIHEHUE)
rmanupoBanus B YIIII.

Onpenenenue U XxapakTepucTuku pucka. [lIkansl onleHUBaHUS MMOCIEICTBUN M BEPOSITHOCTH.
Crioco0b1 uneHtudukanuu. Peakuus Ha pucku. Hambonee BeposiTHbie pucku 1o bosmy u
ApxurieHkoBy. KauecTBeHHBIE OILIGHKH pPHCKOB. KoNIMUYeCTBEHHBIC OILCHKH: aHAIH3
YYBCTBUTEIHHOCTH, JIEPEBO pEUICHHWN, WMHUTAMOHHOEC MOJCIHPOBAHKUE. YTIpaBJICHUE,
HAPaBIEHHOE Ha CHU)KCHUE PUCKOB. BEpOSATHOCTHBIN XapaKTep OLICHWBAHUS, €r0 MPUPOJIA.
[TocnencTBusi «arpecCMBHOIO» IUTAHUPOBaHMs. lcxomHble naHHBIE [UIS OLICHUBAHHS,
XapaKTePUCTUKU TPOCKTA, UCIOJIb3yeMble B oneHuBaHHHU. OIEHKAa CPOKOB Ha OCHOBAHHH
TpyaoeMKocTH (1o boamy).

[Tonstne  mporpammuoit  ommOku.  Pumocopuss  ommbok.  Knaccupukanmonnsie
XapaKTepUCTUKU omMOoK. OTiaika, MHCIIEKIMS U TECTUPOBAHUE KAK ATallbl MOMCKA OMHUOOK
OmmOku BBIYMUCICHUH W mpeoOpa3oBaHuii. OmMOKU CTPYKTypHpoBaHUs Koja. OmmOku
dbopMaToB BXOAHBIX AaHHBIX. OmHOKH (OpPMATOB BHYTPEHHUX JAHHBIX U COTJAIIEHUH MO
naHHbIM. OmmoOku cOOpkH, KOHPHUTYypHpOBaHUS, pasMerieHus. OmuOKH HCIOIB30BAHUS
pecypcoB. OmubOKy, CBA3aHHBIE ¢ OrPaHUYCHUSIMU MO pecypcam. OmUOKU peaKTUBHOCTH U
MPOU3BOAUTEIBHOCTH. Ommbkn  mapauienu3amMa HW  CHHXPOHH3AIIWH. Ommnbxu
pacnpeieieHHbIX CUCTEM U MTPOTOKOJIOB. OMIMOKH MOIB30BATENLCKOT0 HHTEpdeiica.

CrpykTypHOE TecTHpoBaHME. TecTHpOBaHME OINEpPaTOPOB, YCIOBHM (pelleHui) WU myTei.
KomOunanmonnoe tectupoBanue. Ilpumep. @DyHkimoHanbHOe TecTupoBaHue. Kitacchl
HKBUBAJIEHTHOCTH II0 BXOAHBIM JaHHBIM. IIpoekTMpoBaHHE TECTOBOTO MOKpPHITHA. Kiaccel
HKBUBAJICHTHOCTH 10 TPAHUYHBIM YCI0BUAM. [Ipumepsl.

Otnagka W uMHCHeKuus mnporpaMMmHoro kozga. CymHocTh oTinangku. Ilpuemsl oTiaaku.
WNHcnekuusa kak HedopMalbHBIM aHANINW3 MPOrpaMMHOro Koja. Jlormyeckuii u BpeMeHHOU
aHainu3. Metonbl uacnektupoBanus. TDD — pa3pabotka, ynpasisieMasi TECTUPOBaHHEM.

[[Ta6nonsl mpoexTupoBanus. [IpousBosmuue madnouns! builder, factory, prototype, singleton.
[la6nonsr npoekTupoBanus. CTpykTypHbIe madinonsl adapter, bridge, composite, decorator,
facade, flyweight, proxy

[ITabmousr mpoektupoBanus. I[loBemeHdeckue 1rabmonsl command, iterator, mediator,
snapshot, observer, state, strategy, method template, visitor.

[Ta6mousr poekTupoBanus. Cucremubie 1radmorsr model-view-controller (MVC), session,
transaction

[la6nonsr mpoektupoBanus. [llabmonsr mapamenusma Single Threaded Execution, Two-
phase Termination, Asynchronous Task, Lock Object, Read/Write Lock, Scheduler, Double
Buffering, Producer-consumer

IIpakTHyeckuii Bonpoc

J1s pou3BOJILHO BRIOPAHHOTO BapuaHTa J1a00paTOPHBIX paOdOT BHIIOIHUTH YEPHOBYIO
pa3paboTKy OHOM U3 KOMIIOHEHT:
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Mogens K1accoB MpeaIMeTHOI obmacTu

OO01ast apXuTEeKTypa CUCTEMbI

Jnarpamma COCTOSIHUN OJHOM U3 CYLIHOCTEN

Jlnarpamma JesiTeIbHOCTH, MOTOKOB JaHHBIX sl OM3HEC-TIpoliecca

[Tepeuens TpeboBanwmii (HyHKIIMOHATBHBIC, OM3HEC-TPEOOBAHUS, CHCTEMHBIC
TpeboBaHus1, OM3HEC-TIpaBuila, aTpUOYTHI KAYECTBA) B BUJIE JepeBa TpeOOBaHUN

BapuanTbl 3aaHMii K NPaKTHYeCKOMY BONPOCY — mpeaMeTHas 00JacTh
NPOEKTHPOBAHMS.

1.

Cuctema mnpojaxu OwineroB B KuHOTearpe. KimeHT, kaccup, cmeHa, Ouierep,
aJIMUHUCTPATOp, IUIAHUPOBAHHE  CEAaHCOB, TMpoJaka OWJIETOB  KacCHpOM,
OpoHHpOBaHHE U Mpojiaxka uepe3 HTepHeT, (PMHAHCOBBIC OTYETHI, TUIAH 3aJIa.
Cucrema mpomaku TeaTpajbHBIX OwmieroB. [IpuimoskeHwe Kaccupa - MHOXKECTBO
TOYEK MPOJAXH, MPUIIOKEHUE paclpoCcTpaHUTeNs, OpoHUpoBaHUEe uepe3 MHTepHeT,
CBSI3b C IUIATEKHBIMU CHCTEMaMH, IJIaH 3aja (MeTa-ypoBEHb OIUCAHM), CHEKTaKIIH,
penepryap.

Cuctema aBTOMAaTH3alMU JMCIIETYEPCKOM CIyXObl Takcu. Jlucmerdep, BOIUTED,
KIIMEHT, JIUPEKTOp, NPUEM 3aKa30B, BEIEHUE OYEPENEH, PYyYHOE pacIpelelICeHHe
3aKa30B, IPUJIOKEHUE BOAUTENSI, MOHUTOPUHT IIPOXOKICHUS 3aKa3a.

Cucrema aBTOMaTH3UMPOBAHHOIO 3aka3za Takcu uepe3 WHrepHer. CepBepHoe
MPUJIOXKEHNE JJIi aBTOMATUYECKOTO PpacHpeleIeHHs] 3aKa30B C YYETOM Harpyskw,
web-npunoxenne 1 MOOMIIbHOE TIPUIIOKCHUE JUTS KITUSHTOB, TIPUIIOKEHUE BOJUTEIS,
NPUJIIOKEHNUE aJMUHUCTpaTopa A (OPCMaXKOPHBIX M KOH(MDIMKTHBIX CHUTYaIMH.
ABTOMAaTHYECKOE paCHpPEIEIICHUE 3aKa30B HAa OCHOBE PACCTOSHHUA U1 KIWEHTa U
JAPYTUX KPUTEPHUEB, MPEAJIOKEHHE CBOOOTHBIX 3aKa30B BOJIMUTEIIO, TOJIOCOBAHHUE 32
3aKa3, MOHUTOPHMHI INPOXOXKJIEHUs 3aka3za. Buabl agpecoB ¢ mpussaskoil k GPS-
KOOp/AMHATaM: MOYTOBBIM, MECTO, KOPIIOPAaTUBHBIH ((pupMa, opraHu3amnus).

Cucrema BeJeHUST KOPIIOPATUBHOMN aapecHON 0a3bl I MOOMJIBHBIX KIIMEHTOB. THITBI
aJpeCcoB: CITY)KEOHBIN - MOJpa3eTeHHe, KOPIYyC, KaOWHET, TOMAIIHUI - MTOYTOBBIM.
Tunsl KOHTaKTOB: JJEKTpPOHHas TmouTa, TenedoH, CcoLuanbHas CETh, aJpec.
AJIMUHUCTpAaTUBHAS CTPYKTypa OpraHU3allii. XpaHEHHE CIUCKAa KOHTAKTOB, 0OMeH
KOHTAaKTaMH, HepapXUuecKasi MHOTOMEpHas aJpecHasi KHUra ¢ KaTtajoramu (Teramu),
o0111ast ¥ TMYHAs aJpecHble KHUTH.

Meccenmkep MOOWIBHBIX KIMEHTOB aHanmormunelid WhatsUp. Perucrpanus mno
HOMepy MoOumibHOro Tenedona. Ilepenaya cooOmienuil, aiinoB, cMHXpoOHM3ALUA
aJipeCHBIX KHUT, HepapXxuueckas MHOTOMEpHas aJpecHas KHUTa C Karajoramu
(Teramm), MOUCK 1o oOwIel aApecHON KHUTE, JTUYHAs aJpecHas KHUTa ¢ COOCTBEHHOM
CHCTEMOM KaTajoros (TETroB)

Meccenkep ¢ OpsMOM  CBSI3bO  KIMEHTOB. (CepBep KOHTAKTOB, PETMCTpAaLHs,
coxpaHeHue IP-azpecoB KIMEHTa M CTAaTUCTUKMU TNpEeObIBaHMSA, AaBTOPU3ALMUS C
cooOmiennem Tekymero IP-agpeca, no3BoH mo cnucky IP-aapecos, mpsiMasi cBsi3b €
nepeaayeit coooIeHuit u GaitoB, JOKaIbHbIE aAPECHbIE KHUTH, 0OMEH aJpecamu.
Cucrema 3aka3HbIX TIpy30IE€peBO30K Io ropoxy. KimeHt, aucmneruyep, marasuH,
Boautenb. Ilpuem u  odopmieHue 3aka3oB, OTYETHI U COIPOBOJUTEIIBLHBIE
JOKYMEHTBI, PACIIpENeICHUE 3aKa30B AUCIIETYepoM. /IBa BUAA 3aKa30B: TOYKA-TOYKA
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U pa3BO3 TOBApOB CO CKJIaga MO KiueHTaM. [IpuinokeHune BOAMTENS: MPOCMOTP
3aKa30B, MOHUTOPUHI IIPOBEIEHHUS 3aKa3a, IUIAHUPOBAHME I10CIIEJOBATEIbHOCTU
WCIIOJIHEHUS JUIsl pa3B03a, BPEMEHHU J0CTaBKU. [Ipuinokenue nucnerdepa: MpUEM U
oopmienue 3akasa, pacrpeaeieHue, IIaHupoBaHue focTaBku. [lapamerpsl 3akaza —
BeC M rabapuThl Tpy30B. TpaHcmopTHbIe cpeAcTBa W BoauTenu. Omarta JOCTaBKU
aBAaHCOM U IIPH BBIIIOJHEHUH 3aKa3a.

Cucrema npojaxu OMIETOB Ha MEXIyropoJHble aBToOychl. [lmanupoBanue peicos,
pacnucaHue, 4apTepHble peicbl, THUIBl aBTOOYCOB, IJIaHbl PACCaIKH, BOJIUTEIH,
KacCUpbl, CMEHbI, BU3yalM3allus paccajku, NpuoOpereHue OMIETOB B Kacce U B
KAacCOBBIX TEpPMMHAJaX, OpOHUpOBaHUE dYepe3 VIHTEpHET, CBOJHBIE OTYETHI IO
MapIIpyTy U JaTe.

Cucrema MOHUTOPUHIAa MEKIYyrOpOJIHbIX aBTOOYCHBIX IepeBo3ok. Kapra aBrogopor,
MapuIpyT, rpaduK IBHKEHUS 110 MapIIPYTy, IUIaHUpoBaHue peiicoB, GPS-HaBuramms
TPAHCHOPTHBIX CPEJACTB, OTCIEKMBAHME TIpauka JBIXKEHUS [0 MapuIpyTy,
00paboTKa aBapUUHBIX CUTYaIUH.

Cucrema mIaHUPOBAHUS MEXAYTOPOJHBIX TPAHCIOPTHBIX MEPEBO30K. TpaHCIOpTHBIE
CpeICTBa - THII, TOHHAX, BMECTUMOCTb. HacelleHHble IyHKTBI, JOpPOKHas CETb,
IIPUEM 3asIBOK, IMOMCK MOJXOSIIEr0 TPAHCIIOPTA C YUETOM €r0 MECTOHAXOXKICHUS U
MOPOYKHETO IPOTrOHA, COCTABJICHHWE MapuHipyTa, Oo(GOpMIIEHHE W TIPOBOIKA 3asBOK,
OTYETHI 110 [IEPUOY BPEMEHH, TPAHCIIOPTHOMY CPENICTBY, BOJUTEIIO.

Cucrema MOHUTOPMHIAa MEKIYrOpPOJIHBIX TPAaHCHOPTHBIX IepeBo3ok Hacenennwle
IIyHKTBI, JJOPO’KHAs CETh, MapLIPyT, IUIAHUPOBAHNE ABMKEHHUS 10 Mapupyrty, GPS-
HaBUTAIlUSl TPAHCIOPTHBIX CPEICTB, OTCIEXKUBaHME TpauKa JBHKEHUS IO
MapuipyTy, o0paboTKa aBapUHHBIX CUTyallud, OTCIEKUBAHHE 3alpaBKU, OTYETHI O
pacxojy TOIUIMBA U paboyeMy BpEMEHU BOJIUTENEH.

CrpaBouHasi cucTeMa HaJM4yus TOBAapoB. MHOroypoBHEBas cuUCTEMa KaTeropuil U
Mapok ToBapa. Mera-cucreMa KilacCU(UKAIIMOHHBIX MPU3HAKOB M UX 3HAYCHUH,
HarpuMep, BeC, IIBET, MPOU3BOAMTENb, 00beM mamsaTH, Haimuue GPS u T.1m..
Toproseie cetu, TOpropuie TOUKHU ¢ npuBs3koil k GPS-koopauHaTam. AcCOPTHMEHT B
TOProBOM TOYKE, KOJMYECTBO ToBapa. IlpuiokeHue moib3oBaTens: IMOUCK IO
MECTOMNOJI0KEHHUIO, 110 YCIOBUSAM, CHOPMHUPOBAHHBIM JJIs IpU3HAKOB. [Ipunoxenue
TOProBOH TOYKH — PEJAKTUPOBAHUE accopTUMeHTa. [Ipunoxkenue anMuHHCTpaTopa —
pelakTUpOBaHHE KaTEropuil 1 MapoK, KIacCU(PUKAIIMOHHBIX TPU3HAKOB.
Jloructuueckas cucTeéMa MHTEPHET-Mara3uHa C IYHKTaM{ BBIJAYM U JIOCTaBKOM IO
ropony. llpuem 3aka3oB, odopmiieHHE 3asgBOK IOCTaBIIMKaM, YyBEIOMIICHHE
KJIMEHTOB, OTCIEXHBaHHE pabOThl KypbepoB, OTYETHl IO IyHKTaM BbIJauH.
MHoroypoBHeBasi cHcTeMa KaTeropud W Mapok ToBapa. Mera-cucrema
KJIaCCU(UKALMOHHBIX TNPU3HAKOB W WX 3HAYEHWI, Hampumep, BecC, IIBET,
POU3BOAUTEN, 00beM mamsTH, Hanmuuue GPS u 1.m.. Hanmuuume ToBapa Ha ckiaze.
OtcnexxuBaHue 0alaHCOB MO KaXKAOMY BUY TOBapa: 3aKa3aHo, HAJMYUE HA CKJIaJe, B
3asgBKax K rnocraBuiukam. [IpuHsaTHe ToBapa Ha ckiane, GOpMUPOBAHHE KOMILJICKTOB
3aKa30B JJIs IyHKTOB BbIIaYU U KYpPhEPOB.

Cucrema 3JIeKTPOHHOTO JTOKyMEHT000opoTa yueOHoro nporecca B BY3e. Ctpykrypa
y4eOHOro 3aBefieHus, (aKyiabTeThl, Kadeapsl, TPYIIbl, CTYACHTHI, IPENoJaBaTey.
CroponHue opraHuzauuu. [Ipukaspl 0 3a4MCIEHUM/OTYUCIEHUH, HAa3HAUYEHUH TEM
BBIITYCKHBIX U KypCOBBIX palOT, paclpelelieHne Ha MPaKTUKY, PACHOPSIKEHUs IO
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nonpasnenenusaM. IlpoxoxkaeHne nmpukasa: co3laHue, BU3UPOBaHME, YTBEPXKICHHE,
HyMepalus, pacChlIKa.

CucremMa KHHTOBBIJIAYU IIKOJIBHOM OHMONMOTEKHM ¢ wucnojib3oBaHueM QR-komoB.
Cucrematuueckuii ¥ ajd(aBUTHBIM KaTalOr KHUT C YYETOM DJK3EMIUIAPOB,
pEeKOMEHIOBaHHBIE YUYEOHUKHU 10 TPEIMETaM, CTPYKTypa yaeOHOTo mpoliecca: Kiace,
YUEHHK, MpeAMETHI, IpenoiaBaTeial, cTopoHHue aua. GopmMupoBaHue KOMILJIEKTOB
y4eOHMKOB, Bbllaya JINTepaTypbl Ha aboHEeMeHT. QR-KO/abl YMTATENbCKUX OUJIETOB,
9K3EMIUISIDOB KHHUI, BblJauya M IpueM, BeleHue QopMmyssipa ¢ HCTOpHUEH,
YBEIOMJIEHHE O TPOCPOYKaX.

Cuctema KHUTOBBIAAYM OMONMMOTEKH C McHoib3oBaHHeM QR-komoB. AndaBUTHBIN
KaTaJIOI KHUT C Y4ETOM JK3EMILIIPOB, MHOTOMEPHBIN UEPAPXUYECKUNA TEMATUYECKUI
KaTtajor WM cucTeMa TeroB. Bblgaua muteparypel Ha aboHeMeHT. QR-kojbl
YUTATEIbCKUX OWJIETOB, 3K3EMIULSIPOB KHUI, BeJeHHE (opMyssipa C HCTOPHUEH,
yBEIOMJICHME O Ipocpoukax. Benenue ouepeneit Ha pAeQUUUTHBIC KHUTU -
apTedaxThl, yBEOMIICHUS 00 0UEPETHOCTH.

Cucrema ynpapnenusi kade/6apom. Ilman 3ama, 3akpenieHue OQPHUIMAHTOB 3a
CTOJIMKAMH, IUIAHUPOBaHHWE CMEH. MEHI0 — KaTeropuu, I[O3UIUH, OIHCAHHE,
npuBsi3ka K KyxHe wuiau Oapy. [IpoBeneHue 3akaza: 3akperjieHHME CTOJIMKA 3a
ounmanTom, BRIOOp MO MEHIO, YAaCTUYHBIM 3aKa3, 3asBKM B Oap M Ha KYyXHIO,
MOBTOPEHHUE 3aKa3za, HMTOTOBBIA pacyer. [lpuioxenue noceTurtens, oQHUIMAHTA,
OapMeHa — TUIaHIIeT, aqMHUHUCTpaTropa — desktop.

Cuctema OpOHHMPOBaHUSI MeCT s KIYOHBIX Mepomnpustuil. [ImaH KoHIEpTOB.
AHnoHcbl. CTOMMOCTH CTONMKOB. [InmaH 3ama - MeTa-ypoBEHb ONMCAHMsI, HACTPOMKa
0]l KOHKPETHBIA KiIy0. BuieTrsl — cTOnMKM, TaHLMOJI. DIEKTPOHHAs IMpeorJaTa.
Bbponuposanue. [lpunoxenue kaccupa. MobuiabHoe UM Web-TIpHII0KeHHE KIHMEeHTa.
Cuctema OpOHUpPOBaHMS MECT B IOCTHHMIIE. MeTa-ypoBeHb ONUCAHHUS KOHKPETHOM
TOCTUHUIBI — PACIIOJIOKEHUE M TUIIBl HOMEPOB, MO3TaXKHbIE IJIaHbI, CIIUCOK YCIYT,
¢oTo o0mMe M OTAENbHBIX HOMEPOB, paclieHKH. bpoHHMpoBaHME depe3 MHTEpHET,
BHU3yalH3alusi CBOOOIHBIX/3aHATBHIX, PACUET CTOMMOCTH, KBUTAHIIMM, OTYETHI IO
nepuogaM. bpoHupoBaHMe MHIMBHyaJbHOE M IpynrnoBoe. bamaHChl MO 3aHATHIM,
CBOOOJHBIM M 3a0pOHHMPOBAHHBIM HOMEpaM IO JaTaM M KaTeropusiM. 3acejeHHue,
IIPOJUIEHNE IPOKUBAHUE, JOTIOJHUTENBHBIE YCIYT'H, YACTUUHBIM U UTOTOBBIN pacyeT.
CuctemMa IUTAaHUPOBAHMS B3aHMMOCBS3aHHBIX pabOT. VYdYeT COTPYAHHUKOB M HX
3aHATOCTH 3aIUIAHUPOBAHHBIMH paboTamu. OmnpezneneHue paboT B BUAE LIEMOYEK
3aJlaHuil ¢ mapajulebHBIMU BeTBAMU. Pacmpezenenue 3agaHuil mo pabOTHHKaM ¢
y4eToM UX 3aHATocTH. CIBUT CPOKOB 3aBUCHMBIX padOT MpH 33JE€PKKE BBHITOJIHEHUS
ontHOM U3 HUX. [IpuiiokeHus coTpynHUKa, PYKOBOJIUTENS MOAPA3AeIIeHUs, TeHepalus
OTYETOB.

CuctemMa MOHUTOpHMHIA OOCITy>KMBaHUs 1O 3asBkaM. Cuctema c mpeaBapUTEeIbHBIM
cOopom 3asBOK M oOcmyxuBaHueMm. Karteropuu u BHIBI PabOT, HCHOJIHUTEINH,
BO3MOKHOCTh BBITIOJTHEHHUSI UMHU pabOT MO KaTeropusiM M BHUIAM (KBaTU(UKALHS).
IIpuem 3asBOK, IUIAHUPOBAHME HCIIOJIHEHUS, DPACHPENEICHHUE 110 HCIOIHUTEISM.
OmnepaTHBHOE IUIAHUPOBAHUE BPEMEHU MCIIOJHEHUS 3asBOK, OTCIIC)KMBAHUE BPEMEHHU
UCIIOJIHEHUS, KOPPEKLHUs BPEMEHHU IpU 3aJepKKaxX C YBEJIOMIIEHHEM KJIMEHTOB,
0TKa3bl. MOOMIIbHBIN KJIMEHT COTPYIHUKA, IPUIIOKEHHUE AUCIIETUEpA.
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Cucrema momnepxkku TexHojorun SCRUM nmnsa ymanennoit pabotel. Ilommepikka
OCHOBHBIX 3JeMeHTOB TexHosoruu SCRUM - ucnonnutenu (komaHpaa), JTuaep,
COOCTBEHHUK TIPOEKTa, HCTOPUHU TMOJIb30BaTeNell (3amaum), CIOPUHTHI, OEKIIOTH,
MOHUTOPUHI HCIOJHEHUs 3a7ad, JAuarpaMMbl CropaHus. MMUTHHTH, TOKep-
IJITAHUPOBAHUE B PEKUME Yara.

Cucrema MHOTOMEPHOW OpraHW3aIliu JOKYMEHTOB. B KayecTBe TOKYMEHTOB MOTYT
BBICTYNATh KOPOTKHE 3amMeTku (3amucu B bJI), dailibl 1OKyMEHTOB, M300paKeHUIH,
3BYKOBBIX. [lommepkuBaeTcsi nepeBO pemakTupoBaHus Bepcuil (aitma. Cozmaercs
MIPOM3BOJILHOE KOJIMYECTBO CHCTEM KiaccH(UKaAIUi (KaTaJoroB CChUIOK Ha (hailiibl)
mo HabOpy  KIIOYEBBIX  I[MApaMETPOB, HAMPUMEpP, H300paXKEHUS  MOTYT
KJIACCU(UIIUPOBATLCS IO pa3Mepy, [BETOBOM MaTUTpPe, COACPKAHHUIO, HATHYUIO
OTIPE/ICTICHHBIX MPEIMETOB, 3BYKOBBIC (DAWIIBI M0 WCIOJHUTEIIO, CTUIIO, HATAIHIO
MY3bIKQJIbHBIX HHCTPYMEHTOB.



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa BEIMUCTUTEIBHON TEXHUKH

IMacnopr
KYPCOBOI'0 IMPOEKTAa

no aucuuiuimHe « TexHomorus pa3padoTKy IPOrpaMMHOTO 00ECTIEYeHHS, 2 CEMECTP

1. MeToauka OeHKH

KypcoBoii mpoekT BbimonHseTcss B popMe pa3pabOTKH MakeTa JOKYMEHTOB W MPOTOTUIIA

MPOrPaMMHOM CHCTEMBI 110 OJJHOMY U3 4 BapuaHTOB (cM. BbIOOp Tembl). [losicHuTenbHas 3anucka
JIOJIKHA COZIEPIKATh:

Matepwuai 1o paszzeinam MpoeKTUPOBAHUS (CM. HUXKE).
BriBogsl
Cnucok nurepaTypbl

ITpu 3ammre KypcoBOro poeKkTa OLEHUBAIOTCA CIEAYIOIINE XapaAKTEPUCTUKH PAOOTHI:

O0beM 1 MoTHOTA Pa3padOTKU EPEUNCICHHBIX Pa3/IeIoB
O(bOpMJ’IeHI/Ie TEKCTA IIOSICHUTEIILHOU 3aIUMCKU, JIOTHKA, CTUJIb U T'PAMOTHOCTb U3JIOKCHU A

Bb160op Tembl

1. Moxer ObITh BbIOpaHA B COOTBETCTBHM C TEMOM Marucrepckoil nuccepranuu. He

00s3aTeNbHO 9TO KOMIIOHEHTa, HAMpsIMyl0 BXOoAsdmias B pabory. MOXHO omucarb
MIPOEKT, UMEIOIIUI OTHOIICHHE K JAHHOM 00JIACTH, WM PEIIAONIUi BCIOMOTATEIbHYIO
3anady. Hanpumep, ctena st MOJEIMPOBaHUSI OCHOBHOTO (DYHKI[MOHAJIA MMPOEKTa U T.II..
Tema mMoxeT ObITH BbIOpaHa U3 3aJaHuil K JI.p. cemecTtpa 1. [Ipu sTom Opurama mMoxer
BBITIOJIHATH OJIHY TEMY, HO JIOJDKHBI OBITH BBIIETICHBI KOMIIOHEHTHI WJIM (DYHKITMOHAII,
Hanpumep, «CrucrteMa npoiaxu TeaTpainbHbIX OuneToB. CepBepHas KOMIIOHEHTay. Toraa
YacTh MaTepuaia 1o NpOeKTUPOBAHUIO MOXKET OBITH OOIIEH.

Tema MOXeT ObITh aHAJIOTMYHO TUIIOBOM, HO MIPEIIOKEHa CAMHUM CTYACHTOM, HalpuMep,
U3 BBIOJHEHHBIX MM WHJIUBUAYAIbHBIX MPOEKTOB MM MPOEKTOB, B KOTOPBIX OH
MpUHUMAJ yJacTHE.

st vHAMBUAYaTbHON TeMBI 00BEM U CONIepKaHUE PA3ACIIOB MOXKET ObITh H3MEHEHO TI0
COIJIACOBAaHUIO C IIpernojaBaTesieM, HampuMmep, NOJHbINH Ou3Hec-aHAJIW3 3a cuyeT
HUCKJIIOYEHHSI KOHCTPYMPOBAHMUSI.

Pa3paborka n0/KHA ObITH [10BeJeHa [0 YPOBHSI NMPOTOTHUINA: KapKac IMPOEKTa —
OCHOBHBIE  WHTep]eichl, aOCTpakTHBIE KJIAacChl, MPOU3BOJHBIE KIaccel  0e3
dbyHKIIMOHaNBHOTO HamonHeHus + BJl ¢ MUHMManbHBIM (TECTOBBIM) HAMOTHEHHEM +
peanu3anusi OJHOTO-ABYX CYIIECTBEHHBIX MpereeHToB (00beM mpoekTa mopsaka 10
nakeTtoB 1 100 kiraccoB)



Pazgen 1. busHec-aHa/iau3 U MojAeJMpPOBaHUe MPeIMETHON 00JacTH (aHAJIM3 NMpPeaAMeTHOl
obJiacTn)

Hcxonubie maHHble K mpoekTy. [locranoBka 3amaun. Hcrtopusi Bompoca. OmnucaHue
okpyxeHusi. OCHOBHBIC TpeOOBaHMS (HEPOPMATBLHOE U3JI0KECHHE)

1.1 Anaau3 npeaMeTHOI 00J1acTH (AHAJTUTHYECKHIA 0030D).

[lepBuunblii cOop MarepuanoB (IUTEpaTypa, HMHTEPHET-UCTOYHHMKH) IO BCEM STamam
pa3paboTKH, KIIOYEBBIM MOMEHTaM, HCIOJIb3YEMbIM CPEICTBAM, CYIIECTBYIOIIMM PEIICHUSIM.
Knaccudukanus maTtepuana mo temMaM: CylleCTBYIOIIME aHAJOIH (MPOTOTHUIBI), CpeacTBa
pa3padoTKu, OMOJIHOTEKHU, CTAHAAPTHI, IP00JIeMbl, rpaduyecknii nuHTepdeiic, AATOPUTMBbI
(B mpenenax 10 pyOpuk no 5-15 cChUIOK B Kax/10H).

AHan3 CyHmIECTBYIOIIMX pEIIEHWH ¢ MPOTOTHIOB: BHIOOp KiIaCCH(UKAITMOHHBIX
NPU3HAKOB, HANPUMEp, BUIBI TMOAJCPKUBACMOTO (YHKIMOHANA, HAJIMYHAE OTKPHITOrO KOa,
cBobogHoe/koMmMmepueckoe I[10, o0bem pa3pabOTKH, TOJ BBITYCKAa, CTOMMOCTh. KpaTkas
aHHOTAaIMA 1O KaxaoMmy mnpororuny. CBojHas Tabnuna xapaktepuctuk. OmnpeneneHue
XapaKTEPUCTHK COOCTBEHHOM pa3pabOTKU («IKOJIOTHYECKAs HUIIIAY, IPEUMYIIECTBA).

Croza xe: aHalu3 CPeiCTB pa3padOTKH, TOTOBBIX YACTHBIX pEHIeHHH, PpedMBOPKOB IO
TOM K€ cXxeme: AaHHOTHUPOBAaHHBIM 0030p, KiaccUpUKAMOHHBIE MPU3HAKU, CBOJIHAS Tabmuia
XapaKTepUCTUK, OOOCHOBaHWME BHIOOpa. AHAIW3 JIOJDKEH MPOU3BOIAUTHCS C TOYKU 3PEHUS
OCHOBHBIX TpEOOBaHUN CO CTOPOHBI CHCTEMBI pa3pabOTku (Hampumep, MIaThopMeHHas
HE3aBUCUMOCTh, COBMECTUMOCTH ).

1.2 CucreMHasi UH:KeHepHs (CHCTEMHBI aHAIN3)

KpaTkoe onucanue cucremsl U ee oKpykeHus. CIINCOK 3aMHTEPECOBAaHHBIX JIULL
(CTEMKXOJIIEPOB), B T.4. pa3pabOTUHKH, CIIY>KObI COMPOBOXKICHUSI M SKCIUTyaTalliH, 3aKa3uuK,
nojab3oBarenu, pykosoaurenb BKPB, cekperaps 'OK (npuemka), «310yMBIIITICHHUKIY.
Onucanue UX UHTEPECOB B CUCTEME U LIEJIeH, U3 KOTOPBIX CIEIYIOT 3TH UHTEPECHI.
OmnpeneneHne OCHOBHBIX APXHUTEKTYPHBIX BHI0B (ACIIEKTOB) H APXUTEKTYPHBIX TOYEK
3penus (cM. 6.1. CucremHuas unxenepus B nanke «IIporpaMMHas HHXXEHEPUI»).

1.3 I'noccapmuii

Conep:kareabHasi (He Macio MacisHOE) ONHcaHHuEe HaudoJiee BAKHBIX DJIEMEHTOB
GyHKIIMOHATA, aPXUTEKTYPhI, peaTn3aIiii, OCOObIX WM KapTOHHBIX TEPMHUHOB, HCIOIb3yEeMbIX
B pa3paboTKe.

1.4 busznec-anaaus

1. OusHec-TpeGOBaHMA — OOOCHOBAaHHE TIOJIC3HOCTH TPOEKTa, OCOOCHHOCTH TMPOECKTA,
o0OecrieunBaroINe €ro MPUBJIEKATEIbHOCTh, MpPEINoiaraéMble OTJIMYUS OT AaHaJoOroB,
mpoOJeMbl TPEAMETHON 00JIACTU W CHOCOOBI MX PEIICHHS B IPOEKTE, BO3MOXKHOCTH
KOMMEPUYECKOT0 UCTOIb30BaHUSs, CIIOCOOBI MOHETH3AIIH.

2. TpaHUOBI NPOEKTa — TEpeYeHb OW3HEC-TPOIECCOB, TMOMJIEPKUBAEMBIX U  HE
MOJJEPKUBAEMBIX CUCTEMOM.



nepeyeHb MOJIb30BaTeNeil MPoeKTa, NX KBalu(UKalKs, TUIOBbIE 337a4l, KOTOPbIE UMH
pemaroTcs, cneunpuyeckue TpeOoBaHMs

CJIIOBECHOE ONHMCAaHWE OW3HEC-TIPOIECCOB WIM HCMOJb30BaHUE nuarpaMmm BPMN (cwm.
nanky «bu3Hec-aHanu3» B IPOrpaMMHON MH)KEHEPHH )

1.5 Bunenue npoexra

OcHosHble Oannbie (ha3vl UCCIe008AHUS, BKIIOUEHHbIE 8 BUOEHUE:
1.

© o Noe ko

Ha3BaHUE MPOEKTa

L[EJIU [TPOEKTa

pe3yJbTaThl IPOEKTa

JOTYIIEHUS U OTPAaHUYEHUS

KJIFOUEBBIC YUACTHUKHU U 3aUHTEPECOBAHHBIC CTOPOHBI
pecypchl IpoeKTa

CPOKH

PHUCKHU

KPUTEPUU TTPUEMKHU

10. o6ocHOBaHUE TIOJIE3HOCTH MPOCKTA

1.6 MoaenupoBanmne nmpeaMeTHOH 00J1aCTH

Mopenp mnpeaMeTHOH oO0JNacTM Kak TaKOBOW (€CIM  TPOEKT BCTpaMBaeTcs B
CYIIECTBYIOIINE OM3HEC-TIPOIIECCHI)

[IpencraBneHne npegMeTHON 00JIaCTH B IPOTPAMMHOM CHCTEME

Knaccel 6u3HEC-00beKTOB Ha ATare MPOeKTUPOBAHUS

Paznen 2. CucremMHasi aHAJMTHKA W apPXUTEKTYpHOe IpPOeKTHpPOBaHHe (CTPYKTypHOe
NPOeKTHPOBAaHUE)

2.1 Ananu3 TpeGoBaHuUIi

N

JlnarpaMmbl TIpereIeHTOB

KitoueBble crieHapuu

Hepapxuueckuil crnucok TpeOOBaHUM, B T.4. BHOCHUMBIX Ha 0Oojiee MO3JHHMX 3Tamax
npoektupoBanus (GUI, apxutexrypa, cucteMHble TpeboBaHus, (popMaThl)

2.2 I'padgmyecknii uaTepdeiic

1.

[TonpoOHast amarpamMma SKpaHOB, KOJIHYECTBEHHBIC aHHBIE B TaOJHUIE (CCBHUIKH,
AKTUBHBIE 2JIEMEHTHI (CIUCKH, KHOMKHU, TIOJIS,, COOBITHS)

I'paduaeckuit quzaiin

[lonckasku, copaBKd B IporpaMme, OpHEHTAllMS Ha pa3jUYHbIX I[0JIb30BaTesei,
MporpaMMHasi JOKyMEHTAIHs

OO6cyxieHre BONpOCcOB MOMCKa, HABUTAlUH, BU3yaJN3allui JaHHbIX.



2.3. Apxurekrypa

1. KiroueBble BOIIPOCHl apXUTEKTYPHOIO PELIEHUS (OCHOBHbBIE HJIEN)

N

KOMIIOHEHTBI apXUTEKTYPhI: CJIOU, HHTEP(EHCHI, POTOKOIIBI, CEPBUCHI, ITOICUCTEMBI

3. KoukperHbie pelieHus, MaTTepHbI, CTHIH, QPEAMBOpPKHM (M pealin3yemble HUMH
NIEPEYHCIICHHBIC BBIIIIC KOMIIOHEHTHI)

4. craHJapTHl IPEICTaBICHUS U OOMeHa JaHHBIMH ((DOpPMAaThI, TPOTOKOJIBI)

5. Omnmcanue ToOBeNEHUST B HaWOOJIee CYIIECTBEHHBIX WJIH KPUTHYECKHX COCTOSIHHSIX WIIU

CIICHApUSIX.

Ornucanue apXUTEKTYpPhl COTIACHO OMpPEICIICHUS :

6. 3HauMMble peleHus 1o moBoy opranuzanuu [1C

7. CTPYKTYpPHBbIe 3JIeMEHTbI M HMX HHTepdeiichl, NP MOMOIIM KOTOPBIX KOMIIOHYETCS
cucrema

8. moBeJeHHe - B3aUMOACHCTBUE MEX]Y STUMHU 3JIEMEHTaMHU

9. KOMIIOHOBKA 3JIEMEHTOB B HEPAPXUIO MOACUCTEM

10. cTHIIB ApPXUTEKTYPBI KOTOPBI HANIPABJISIET ATY OPraHU3AIINI0

KpaTtkoe omnmcanue crnenuuku apXUTEKTYpbl C KaXJOH HUX CTOPOH €€ IpEeICTaBJICHHUS
(Mozenb 4+1): pyHKIMOHATIBHOE, JOTHYECKOE, IPOLIEAYPHOE, PeaTn3alys, pa3BepPTHIBAHHE.

Pasznen 3. JlerajibHOe TNPOEKTHPOBAHHe M KOHCTpyupoBaHHe ((yHKIHMOHATBHOE
NMPOEKTHPOBaHME)

3.1 JletajibHOe NPOEKTHPOBAHHE

ApaneKTyprle pemeHusd o MNEPCUNCIICHHOMY CIIUCKY KJIIOYCBBIX MOMCHTOB
MMPOCKTUPOBAHUA:

1. xJIrOYeBbIC UCH U KOHIICTIIIUH: aOCTparupoBaHue, CBA3HOCTh U COCIMHEHUE, MOTYJILHOCTh
U JICKOMITO3HUIIUS, HHKATICYIISAINS, pa3iesieHue nutepdeiica u peannsaiuu

napauieu3M

KOHTPOJIb 1 00paboTKa COOBITHI

pacnpejienieHue KOMIIOHEHTOB

00paboTKa OMIMOOK M UCKITFOUUTEIILHBIX CUTYAIHi U 00eCTIeYeHNE 0TKa30yCTONYMBOCTH;
B3auMoieiicTBue u npenctasineHue (Model-View-Controller - MVC)

COXPaHSAEMOCTh JTAHHBIX (JIOCTYITHOCTD «TOJTOXKUBYIIUX» TaHHBIX )

O N R wDd

BUJbl MPEACTABICHUS APXUTEKTYpPbl - CTPYKTYpHOE, IIOBEIEHYECKOE, JIOTHYECKOE,
duznueckoe, peanuzanus Koaa

9. apXUTEKTypHBIC CTHIIN

10. mraGroHBI MPOEKTUPOBAHUS

11. MeTo/1bl MPOEKTUPOBAHUS: HUCXOJSIIEE TPOESKTUPOBAHKUE, MOYJIbHOE, a0CTparupoBaHue,
UTEPATUBHOCTb, (YHKIIMOHAJIHHO-OPUEHTUPOBAHHOE WMJIM CTPYKTYpPHOE MPOEKTUPOBAHUE,
00BEKTHO-OPUEHTHPOBAHHOE TPOEKTUPOBAHKUE, MPOCKTUPOBAHHE HA OCHOBE CTPYKTYp
JTAaHHBIX, KOMIIOHEHTHOE POEKTUPOBAHUE



ApXMTEKTYpHble KJacchbl M JHArPaMMbl  KJACCOB: APXHUTEKTYpHBIE  CJIOM:
npe/cTaBieHue, KOHTpoJuiephl, OusHec-moxaeiab, DAO (ORM), BJl, xommyHuKaiuu (CETb,
MIPOTOKOJIBI ), BAIUHOCTD, UCKITIOYECHUSI.

OcCHOBHBIE IOKYMEHTBI 110 MPOEKTHPOBAHUIO:
Crpykrypa BJI
ORM- miiu DAO-00BeKTEI

OcHOBHBIE ON3HEC-00BEKTHI
®dopmatel  ¢GainoB (COXpaHEHHWE JAaHHBIX, HMIIOPT/IKCIOPT, KOH(HTypupoBaHHUE U

E A

HACTPOMKa)

5. Omnucanue mnpoTOKOJIOB: 0a30BbI mpoTokon (Web-coker, http, tcp/ip), dopmarsr
cooOmieHnid, npouenypsl OOMEHa, CHHXPOHHBIN/aCHHXPOHHBIH, CHMMETPHYHBII/HE-
CUMMETPUYHBIH, Oydepusanmus W MyJIbTUIUIEKCUPOBAHHE JAaHHBIX, MapalICIIU3M,
CHHXPOHH3AIIHS.

6. dopmarsl coocTBeHHBIX APl mpoekta

7. JlmarpamMMmbl COCTOSIHMI — aBTOMATHBIE MOJENH Ui OMHMCAHMS ITOBEICHHS CYIIHOCTEH
CHCTEMBI, COCTOSIHHS IIPOTOKOJIA | T.II..

3.2 KoncrpyupoBanue

[IporoTun mporpaMMHOro MpPOEKTa B Cpele pa3paboTKu B BHIE Habopa KIAccOB-
nycteimek. [lakeTsl: 0a3oBbie HHTEPGEHCH U CEPBUCHI, MATTEPHBI (MTApAIIEIN3M, HCKIIOUEHUS,
BaJIMIHOCTh JAaHHBIX), (ailnbl u cepuanuzanus, kommyHukanus Kk bJl, DAO (ORM-knacchr),
Ou3HEeC-MO/Iellb, KOHTPOJUIEPHI, MpecTaBienrne (View), KOMMYHUKAIIMK C CEThIO (JIMHEWHBIE U
MPOTOKOJbHBIE KOMIIOHEHTHI). Omnpenenstorcs abctpakuuu (adctpakthbie b/l u uaTepdeiice), a
TaK)Xe KJIACChI-HACJIETHUKU C COOTBETCTBYIOIIMM HamojHeHueM. Kiacc comep>KUT OCHOBHBIE
JaHHbIE (CBOMCTBA), a TAKXKe 3ar0JIOBKM HanboJiee CylecTBEHHBIX MeTO10B. OpUEHTUPOBOYHO B
MPOTOTHUIIE AOJHKHO ObITH mopsiaka 50-70 kmaccoB u unTepdeiicoB u nopsaka 10 makeTos.

[To mpororumy AomKHA OBITH CHpaBKa: KOJUYECTBO TMAKETOB, KIACCOB, CBOWCTB,
METO/IOB. DTH JaHHbIE UCHOJIb3YIOTCS MPHU OLIEHKE MpPOeKTa. /[aHHbIe MOXHO NMPEICTAaBUTH B
TabauuHOM hopme

Paspnen 4. TecrupoBanue, CONPOBOKICHUE, YIIPABJICHHE IPOEKTOM
4.1 TectupoBanue

1. MonynbHoe TecTHpoBaHHE (TPUMEPHl MOIYJIBHBIX TECTOB, BO3MOXXHO B TaOJIMYHOMN
hopme)

2. WuTerpanmoHHOE TecTHpoBaHWE (OMUCAHWE TECTOBBIX CIICHAPHEB, TECTOBBIX HAOOPOB,
pE3yJIbTaThl)

3. Crneuuguyeckue TeCTUpOBaHUE (HaIpUMeEp, IPOU3BOIUTENILHOCTH)

4.2. JlokyMeHTalusl 110 YCTAHOBKE M MCII0JIb30BAHUI0
1. PykoBoxcTBO 1o cOOpKe MpoeKTa

2. PykoBoicTBO 1O YCTaHOBKE, KOH(QUI'YpUPOBaHHIO, HACTpOWKE, B T.4 OIHCAHHE
KOH(HUTypallMOHHBIX U HACTPOCUYHBIX (PaiiIoB U mpoueayp



3. Kparkoe pykoBOACTBO MOJb30BaHUEM, IPUMEPHI 0a30BBIX CLIEHAPHEB

4.3. YnpasieHue IpoeKTOM

1.

2.

OrneHka TpyA0eMKOCTH U cpokoB ucnosHeHus npoekta no COCOMO u no «cmete». Bo
BTOPOM CITydae U3 MPOCKTHOUN JOKYMEHTAIIMH OEpyTCsl TaHHBIE O KOJIMYECTBE KOMITOHEHT
pa3paboTku (tabmui BJI, mosei, 3ampocoB, OKOH, COOBITHII) U Oepercs MpUMepHAas
OIICHKA TPYJOEMKOCTH Ha CTUHUILY

Cnucok UCTIONHUTEINEH TIPOEKTa, HepapXudecKas CTPYKTypa paboT, pacliucaHue

BbixoaHble TOKYMeHTbI

NN W e

3.

THosicuurenpHast 3amcka k KI1
Hcxoaublii Ko poekTa
IIpe3enTanus

Kpurepuu onenku

MPOSKT CYUTACTCS HEBBIMOJHEHHBIM, €CIIM OTCYTCTBYEeT HEOOXOIUMBIC pa3JIeibl
ONHMCAHUS TPOrPaMMBI, JIMOO MporpaMMa He padoTaer, JIMOO CTYAEHT HE B COCTOSIHHH
O0OBSICHUTH MPUHIIMIIOB €€ pa0OTHI (aJITOpUTMA) — OlIeHKa cocTaBiisgeT <50% 0asioB;
MPOSKT 3aCUMTHIBACTCS Ha TMOPOTOBOM YpOBHE, pa3paboTka HE IMOJHOCTHIO
COOTBETCTBYET 3aJIaHUI0, UMEIOTCS ONIMOKH MPU TECTUPOBAHWH, ITOSICHUTEIILHAS 3aIiCKa
o(opMIIeHa CO 3HAYUTENBHBIMHU CTPYKTYPHBIMHU, CTHIIUCTUYECKUMH U TPaMMaTHUYECKUMU
omurOKaMu - OIIeHKa cocTaBisieT He 6osee 50-65% Ganos

MPOEKT 3acUYMTHIBAeTCS Ha 0a30BOM YpOBHE, eclu (YHKIHOHAT pa3paboOTKu
COOTBETCTBYET 3aJaHHI0, OTCYTCTBYIOT OIIMOKM TECTUPOBAHUS, TIOSCHUTENbHAS 3aMKCKa
o opMIICHA B IIEJIOM TPAMOTHO - OIICHKa cocTaBisieT 65-85% Oaiios

MPOEKT 3aCYMTHIBAETCS HAa NPOJABMHYTOM YypOBHE, eciu (YHKIHMOHA peaTrn30BaH
MOMHOCThIO U J(PHEKTUBHO, B TOSICHUTETBHOW 3allMCKEe OTPaKEHbI BCE aCHEKTHI
CTPYKTYpHOTO, (YHKIIMOHAILHOTO TPOSKTUPOBAHHUS W TECTUPOBAHHUS -  OICHKA
cocramsieT 85-100% Ganmnos

HIxaJja oueHku

B 001eii oneHke mo JUCHMIUIMHE Oajllbl 32 MPOEKT YYUTHIBAIOTCS B COOTBETCTBHHU C MTPaBUIAMU
0aIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMH B paboyeil mporpaMme JUCIUIIINHEL.

4.

IlepeyeHb TeM KypCOBOr0 MPOEKTA

1. Cucrema npogaxkum OWJIETOB B KHHOTeaTpe (KJIMEHT, Kaccup, Ouierep, IUPEKTOp,
IUTAHUPOBAHKUE CEaHCOB, PE3EPBUPOBAHNE MECT KacCUpoM, OpoHupoBaHue uepe3 MHTepHer,
(HAHCOBBIE OTYETHI, IJIAH 3aJ1a, AHOHCHI).

2. CucremMa NMpoga:ku TeaTpajabHbIX OmJeroB. [Ipunoxenne kaccupa (MHOXKECTBO TOYEK
NPOAaXH), MPUIIOKEHUE pPACIPOCTPAaHUTENs,, OpPOHHPOBAHHE IO HWHTEPHET, CBA3b C
IUTATeKHBIMUA CUCTEMAaMH, TUIaH 3aJla (MeTa-ypoBEHb ONMCAHUs), perepTyap, aHOHCHI.

3. CucremMa aBTOMATH3aUMHU AWCHETYEPCKON CJay:KObl TakcW  (IUcCreT4ep, BOJHUTEINb,
KJIMEHT, JAUPEKTOpP, IIPUEM 3aKa30B, BEJECHUE Odepesed, pydyHOe paclpeseeHue 3aKa3oB,
MPUIIOKEHUE BOIUTEIS)



10.

11.

12.

13.

14.

15.

16.

Cucrema aBTOMATH3HPOBAHHOIO 3aKa3a Takcu 4epe3 HWHTepHer (cepBepHOE
NPUIOKEHHUE ISl aBTOMATHYECKOTO PACHpE/ICICHUs] 3aKa30B C Y4eTOM Harpysku, Web-
OPWIOKEHHE ¢ MOOWUIBPHOE TPHUIOXKEHUE [UIsl KIMCHTOB, TMPHJIOKEHUE BOJIUTEIIS,
MPUIOKEHUE aIMUHUCTPATOPA U1 (POPCMAKOPHBIX U KOH(PIUKTHBIX CUTYaIIUi)

CucremMa BeJleHMsI KOPHOPATHMBHOH ajpecHOil 0a3bl UIi MOOWJIBHBIX KJHEHTOB
(XpaHEHHE CIHCOK KOHTAKTOB, OOMEH KOHTaKTaMmH, JOI. JaHHbIE II0 KOHTaKTaM,
uepapxuueckass MHOroMepHas o01as agpecHast KHUTa).

MecceHn:kep MOOMJIBHBIX KJHeHTOB aHamoruunerii WhatsUp. Perucrpamnms mo Homepy
MobmibHOTO Tenedona. Ilepenaya cooOuienuid, (HailnoB, CHHXPOHU3AIMS aIPECHBIX KHMT,
nouck abOHEeHTa 1Mo 001Iel apecHON KHUTE.

Meccen:kep ¢ NpsiMoii CBA3bIO KJINEHTOB. CepBep KOHTAKTOB, PETUCTPAIUs, aBTOPU3AIIHS
¢ coobiennem tekymiero IP-agpeca, npsmas cBs3b ¢ nepeaayeii cooOuieHuit u ¢haiios.

CucreMa 3aKa3HbIX I'Py301€PeBO30K M0 ropoay (KJIUeHT, JUCTIETYEp, Mara3uH, BOJIUTEIb,
npueM U oopmiieHHe 3aKa30B, OTYETHl U COMPOBOAUTEIbHBIC JOKYMEHTBI, pacipeeieHue
3aKa30B JIUCIIETYEPOM, ).

Cucrema mpoaa:ku OWJIETOB HAa MeXIAYropoaHble aBTOOychbl. [liaHupoBaHue pencos,
BU3yaJlM3allusl PACCalK¥, IUIATeXHbIE TEPMHUHAIBI, OpoHUpoBaHue uepe3 WHTepHer,
CBOJIHBIE OTYETHI 110 MApIIPYTy, AaTe.

CucreMa MOHUTOPWMHIa MEKIYTOPOAHBIX aBTOOYCHbIX mepeBo3ok ([lnanupoBanue
peiicoB, GPS-HaBuraius TpaHCIOPTHBIX CPEICTB, OTCIC)KUBAHUE Ipaduka JBUKCHHUS IO
MapuipyTy, 00paboTKa aBapUHHBIX CUTYaIHH ).

Cucrema m1aHUPOBAHUS MEKAYTOPOJHBIX TPAHCNOPTHBIX MEPEeBO30K. TpaHCIOpPTHBIE
cpeacTBa (TUI, TOHHAX, BMECTUMOCTh), B/] HaceneHHbIX MYHKTOB, JOPOXKHOWU CETH, IPUEM
3asBOK, IOMCK IOAXOMSILEr0 TPAHCIOPTA C YYETOM €ro MECTOHAXOXKICHHS U IOPOKHETO
poroHa, oopMiIeHHE U IPOBOJIKA 3asiBOK, OTUETHI MO MEPUOTY BPEMEHH, TPAHCIIOPTHOMY
CPEIACTBY, BOAUTEIIIO.

CucremMa MOHUTOPMHIA MeKIYTOPOAHBIX TPAHCNMOPTHBLIX NepeBo3ok (Ilnanuposanue
noe3nok, GPS-naBuranus TpaHCIIOPTHBIX CPEACTB, OTCIEXHWBaHUE I'paduKa IBUXKEHUS IO
MapupyTy, 00paboTka aBapuMHbBIX CUTYyallUi, OTCIEKUBAHNE 3alIPaBKU, OTYETHI IO PacXoay
TOIJIMBA U paboyeMy BpEMEHH BOAUTEIEH ).

CucreMa MOHHMTOPHMHIA M AaHAJIU3Aa JOPOKHOH OOCTAHOBKH U JBIIKEHHUS TOPOJCKOTO
TpaHCIIOpPTa Ha OCHOBE JaHHBIX caiita HoBocuOupckroprpanca. (Ilepuommueckuii ompoc
cepBepa, cOOp MaHHBIX O COCTOSTHUM TPAHCTIOPTHBIX CPEACTB HAa JMHUH, CTATHCTHUYECKUE
OoTYeTa MO MapUIPpyTy, BPEMEHHOMY HPOMEXKYTKY — JAE€Hb HEAENH, 4achl, WHTEpBajaM
JIBIDKCHUS ).

JlorucTtuyeckasi cucTreMa HHTEPHET-MAra3MHa C MYHKTaMH BBIJAYM M JIOCTaBKOHM IO
ropony. Ilpuem 3aka3oB, odopmieHHE 3asBOK MOCTaBUIMKaM, YBEIOMJIEHHE KIIHEHTOB,
OTCIEKUBaHKUE PAOOTHI KYphepPOB, OTUETHI 110 ITYHKTAM BBIIAYN).

Cucrema aBaHcoBbIX muatexeii 3a yeayru 2KKX (kuner — ynpasnsionas KOMIaHUS —
MOCTABIIMK, BEJICHNUE JIMIIEBBIX CUETOB JKMIbLIOB, YIPABISIOMINX KOMIIAHUHN U MOCTABIIMKOB
(971. SHEpTHS, TEII0, BOJOCHA0XKEHNUE)), BBOJ IMOKA3aHUH, CIIMCHIBAHUE JIECHE)KHBIX CPEICTB
no ¢akTy MOTPeOJICHHBIX YCIYr C Y4eTOM TeKyullero Tapuda, IMOACUET OOLIeTOMOBBIX
pPacxoJioB.

CucremMa 3JIeKTPOHHOTO JOKYMEHT000opoTa y4deOHOoro mpouecca B BY3e (nmpukassl o
3aYUCJICHUN/OTUNCICHUH, HA3HAYeHUH TEM JIUIIJIOMOB M MAarucTepCKHX, paclpenesieHue Ha
MPaKTUKYy, PACHOPSDKEHHMS MO TOJApa3JIeJICHUsIM, MPOXOXKIACHUE MPHUKa3a: CO3JaHueE,
BU3HPOBaHUE, YTBEPKACHHE, HyMepallus, paccbuika. MeTa-ypoBeHb OMUCAHUSI CTPYKTYPHI).



17. CucTeMa KHUTOBBIIa4H OHOJIHOTEKH ¢ Mcnoab3oBanueM QR-komxoB. CucremaTuueckuii
U an(aBUTHBIM KaTaJOr KHUT C YY4E€TOM 3K3eMIULIpoB, TeHepatop QR-komoB, BemeHue
CIIUCKa 4YuTaTelled, BblIaua U mpueM, BeleHue Gopmymsipa (¢ UCTopueii), YBEIOMICHHE O
MIPOCPOYKaX.

18. CucreMa  KHUIOBBIIAYM  OMOJIMOTEKH ¢  MCHOJbL30BaHMEM  IITPUX-KOHOB.
Cucremarnueckuil U anaBUTHBIN KAaTalIOT KHUT C yYETOM JK3EMIUISIPOB, T€HEpaToOp LITHUX-
KOJ/IOB, BEJICHUE CIHCKA YMTATelel, Bbllaya U MpHUeM, BeleHue Gopmyisipa (¢ ucropueil),
YBEIOMIICHHE O IIPOCPOUYKAX

19. Cucrema ynpapieHusi kade/6apom (SICKTPOHHOE MEHIO, 3aKa3, pacueT, Kacca, KIUCHT,
obunmant, agMuHucTpatop, uHTerpanus ¢ «l1C-Ilpeanpustue», 3JIEKTPOHHBIE IUIATEKH,
YeK).

20. Cucrema OpOHMPOBAHMA MeCT VISl KIYOHBIX MeponpusTuii. [1nan KoHIEpTOB. AHOHCHI.
Croumocts ctonukoB. [lnan 3ama (MeTa-ypoBeHb ONMUCAHUsS, HACTPOMKA MO KOHKPETHBIN
Kiy0). OnexkTpoHHas mpenomuiata. bponupoBanme. [Ipunoxenue kaccupa. MoOuiabHOE
MIPUIOKEHUE.

21. Cucrema OpOHHpPOBAHMS MeCT B TOCTHHHLE. MeTa-ypoBeHb OMUCAHUS KOHKPETHOMN
TOCTUHUIIBI — PACTIOJIOKEHUE W TUIIBI HOMEPOB, MO3TAXHBIC TUIAHBI, CITUCOK YCIyT, (OTO
o0mre U OTAETbHBIX HOMEpOB, PACIIEHKH. bpoHWpOBaHUE uepe3 WHTEPHET, BU3yaau3alus
CBOOOIHBIX/3aHATHIX, PACYET CTOMMOCTH, KBUTAHIIHH, OTYETHI 10 MIEPUOJIAM.

22. CucreMa IUIAaHMPOBAHUS B3aMMOCBSI3aHHBIX Pa®oT. YUeT COTPYIHUKOB M UX 3aHATOCTU
3alUTAaHUPOBAHHBIMU pabortamu. OrmpeneneHue padOT B BUJE LEMOYEK 3aJaHUM ¢
napajuienbHBIMU  BETBSIMH. Pacmpenenenue 3agaHuii 1o pabOTHHKaM C y4eTOM HX
3aHATOCTH. CI[BI/IF CPOKOB 3aBHCHUMBIX pa60T Ipu 3aJCPKKE BBINTOJIHCHUA OI[HOI7[ N3 HUX.
[TpunokeHus COTpyIHUKA, PYKOBOAUTEINS MOAPA3/ICICHHUs], TeHepaIUs OTYETOB.

23. Cucrema MOHHUTOpPHMHIA Oﬁc.]'ly)KI/IBaHl/Iﬂ no 3asBkaM. Cucrema c npeaABapUTCIbHBIM
C60pOM 3as4ABOK H O6CJ'Iy>KI/IBaHI/IeM (Bpaq, OJICKTPHUK, CaHTCXHI/IK...). CocraBienne mnjaHa
HCIIOJIHCHUA 3adBOK, OTCJIIC)KMBAHUC BPCMCHU MCIIOJIHCHUSA, KOPPCKOHA BPECMCHU IIPU
3aZICPKKax C YBCIAOMJIICHUCM KIIMCHTOB, OTKAa3bl. MOOUIIEHBIA  KIIUEHT COTPpYyAHHUKA,
IMMPUIIOKCHUC AUCTICTUECPA.

24. Cucrema mnogaep:xkku Texnoiaorun SCRUM pas ynajnennoi padorbl. Paspabotka
OCHOBHBIX 3yieMeHTOB TexHonornu SCRUM (mutuHTH, OEKJIOTH, AMAarpamMMbl CrOpaHus,
KOHTPOJIb UCIOJHEHUs, MOKEep IJIAHUPOBAHUE) IS pa3pabOTUMKOB B peXHUME YAAJICHHOM
paboTHI.

25. CucreMa MHOIOMEpPHOIl OpPraHM3alMM JOKYMEHTOB. B kauecTBe JIOKyMEHTOB MOTYT
BBICTYNIaTh KOpOTKHE 3aMeTku (3amucu B bJl), Qailnbl JOKYMEHTOB, H300pa)KeHHH,
3BYKOBBIX. [lojnepuBaercss JiepeBO peaakThpoBaHUs Bepcuil (¢aitna. Co3zmaercs
MIPOU3BOJILHOE KOJMYECTBO CHCTEM Kiaccu(pUKalui (KaTaloroB CChUIOK Ha (ailibl) 1O
Ha0Opy KIIOYEBBIX MapaMEeTPoB (HampuMmep, U300pakeHUsT MOTYT KJIaCCU(PHUIIMPOBATHCS 110
pa3Mepy, IIBETOBOM NAIUTPE, COAECPKAHNIO, HATTMUUIO ONPEIETICHHBIX MTPEIMETOB, 3ByKOBbBIE
(ailsipl MO UCTIOIHUTEIIO, CTUIIIO, HATUYHMIO MYy3. UHCTPYMEHTOB).

5. IlepeueHb BOMPOCOB K 3allIUTE KYPCOBOI0 MPOEKTa

3amuTa KypcoBOro MpoeKTa COCTOUT B BepU(PHUKAMU M TECTUPOBAHUU JOKYMEHTOB M
nporotuna. C 3TOM LENbI0 IpenoAaBaTelb 3aJaeT BONPOCHI IO HCIOJHEHUIO OTAEIbHBIX
CIIEHapueB B MpPOEKTe pa3pabOTKH, OLEHHBAas BO3MOKHbIE HECTHIKOBKM M OOHapy>KHBaeMble
OLIMOKH. AHAJIOTUYHO NPOBEPSIETCS MOJHOTA MPOEKTUpOoBaHUS. [IpM HEOOXOIUMOCTH MPOEKT



MOXET OBbITh OTHpPABJICH Ha J0PabOTKYy, KOTOpas opopMIIIETCS B BHJE OTAEIBHOTO pasjiena K
HOSICHUTEIILHOM 3aInCKe.



