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Bapuanr 1

[lepeunicinure 06a30BbIE ANTOPUTMBI, MO3BOJSIOIIME PEATM30BaTh OCHOBHBIE 33Ja4d 0OpabOTKH
BJIO’KEHHBIX MocienoBaTenbHOCTe!. [IpuBeanTe 6510K-CXeMy OJHOTO U3 MEPEUNCICHHBIX PUEMOB Ha
BBIOOD.

Kak mpu mpoeKkTHpOoBaHMM MPOTPAMMHOIO OOECIIEYeHMsI YUHTHIBAETCS PE3YyJbTaThl COCTABICHUS
cueHapus paboThl MOJIb30BaTeNIel ¢ pa3pabaThbIBa€MbIM IIPOIPAMMHBIM IIPOJYKTOM, CO3/1aBAEMOI0
npu popMUpOBaHUH TPEOOBAHUHN K IPOTYKTY?

Ha3nauenue u cuHTaKcHC (C MOSICHEHHEM Ha3HAYCHHS DJICMEHTOB CHHTaKcuca) Merosa bind.

Kakumu daxtopamu ompezensercs HIKHUNA TpefeN ATUTEIBHOCTH pPa3pabOTKU MpPOrpaMMHOTO
npoaykTa? YUUTHIBAeTCSA JM OH IPH OIEHKE TPYJOEMKOCTH pa3pabOTKH MPOrpPaMMHOIO
obecnieuenusa? OTBET apryMeHTUPOBATb.

3agaHue: COMIACHO MPEJICTABICHHOMY ONMCAaHUIO 0a3bl JAHHBIX CHPOEKTUPYHTE U pealn3yiTe Ha
si3pike Python mporpammy ¢ KOHCONBHBIM HHTEPEHCOM MOTB30BaTENs sl paOOTHI ¢ 6a30ii JaHHBIX.
B meHro nonp3oBatesnst mporpaMmbl 00513aTENbHO JOHKHBI IPUCYTCTBOBATDH ITYHKTHI JIJIs1 100aBIEHUS
B 0a3y HOBOHM TaOJUIIBI C 3a/laHHBIM MMEHEM, J100aBJIeHUs M yJaJleHUs 3amnucedl B TaOnuIbl 6a3bl
JaHHBIX, YJAJEHUIO TaOnulbl W3 0a3bl JaHHBIX, BBIBOJA COJEPKUMOTO 3aJaHHOW TaOJIMIIBI.
Jomyckaercst 100aBIATh APYrHe MyHKTHI MEHIO IO CBOEMY YCMOTPEHHUIO.

Onucanue: ba3za naHHbIX «YCHEeBaeMOCTh» TMpeTHA3HAUYECHA IS XPaHEHWs] CBEIEHUU 00
YCIIEBa€MOCTH CTYIEHTOB M H3HAYaJdbHO BKJIIOYaeT B cels cieayromme Tadmumbl: «CTyaeHThI»
(Homep_crynenyeckoro_oOwmnera, @Damwmius, Wwmsa, OrtuectBo, Homep kypca, ['pymma),
«Auncunmnuaedy (Koa_nucuumnnunsl, HazBanue_npenmera). [1iis ieMOHCTpany paboThI IPHIOKEHUS
n00aBUThH B 0a3zy nanHbIX Ta0Oiuily «Onenkun» (Homep_ctynenueckoro_Ounera, Koa_ mucHuriiuHel,
Onenka) u 2-3 3anucy B JaHHYIO TaOIHILy.

Bapmuanr 2

Kakum 06pa3oM mpu co3/1aHUM BU3YaJbHOIO KOMIIOHEHTAa OKHAa MOKHO M3MEHMTH MapaMeTphbl ero
otobpaxenus? [IpuBenure npumep.

UYro Bxoaut coctaB D-TpeboBanmii?

Kakum oOpazom B (yHKIHMIO Ha s3bike Python ocymiectisieTcss mepeiava MEPeMEHHOTO YHCIIA
HEMMEHOBAaHHBIX aprymeHToB? [IpuBenute npumMep cTaHIapTHONW QYHKIINMHU, B KOTOPOH MCIIOJIB3YETCs
MIEpEMEHHOE KOJIMYECTBO HEMMEHOBAHHBIX apTyMEHTOB.

Kakumu (akropamu omnpenensercss BEpXHMHA Ipenes JIUTEIbHOCTH pa3pabOTKH MPOrpaMMHOI0
npoaykTa? YUUTHIBAaeTCs JUM OH IPU OLEHKE TPYJAOEMKOCTH pa3pabOTKU IMPOrpaMMHOIO
obecrieuenns? OTBET apryMeHTHPOBATb.



5. 3agaHme: COIIaCHO NPEICTABICHHOMY OMUCAHUIO 33/1a4d CIPOEKTUPYUTE U pealu3yiTe Ha SI3bIKE

Python mporpammy ¢ rpaduueckum uHTEPHEHCOM MOIB30BATENS IS PA0OTHI ¢ 0a30#i JaHHBIX. B oKHE
IporpaMMbl  00S3aTE€ILHO JIOJDKHBI MPUCYTCTBOBATH dJEMEHTHI UWHTepdeiica, MO3BOSIONINE
BBITIOJIHUTH: JI00ABJICHUE U yIaJIeHUE 3aMuceil 3aJaHHO TaOIUIIbl 0a3bl TaHHBIX, YAAICHUE TaOINIIbI
13 0a3bl IaHHBIX, BBIBOJ] COACPKIUMOTO 33JaHHOM TAOJIUIIBI.
Onucanue baza nanubeix «bubnrorekay npeaHa3HaueHa sl XpaHEHUs CBEJICHUN O KHUTaX, KOTOPhIS
€CTh B OMOITMOTEKE, a TAKIKE YUTATEIISAX, KOTOPBIE B3sUIM KHUTH B OMOJIMOTEKE, U M3HAYAIBHO BKITIOUACT
B cebs cuenyromue Ttaoiunpl: «Kawmrm» (Kon kuurm, Haspanme, Asrtop, ['on u3nanws,
KomuyectBo sk3emiuisipo), «Uuratenu» (Kox uwmrtatens, ®UO, Tenedon). [t mnemoHcTpaiuu
paboThl TpPHIOKEHUsT J00aBUTh B 0asy maHHBIX TaOimumy <«3aka3bl kHuUr» (Homep 3akasa,
Kon_uwrarens, Kox_ xuHuru) u 2-3 3anucH B TaHHYIO TaOJIHILY.

Bapuant 3

1. TlpuBeaure mpuMepbl ornepanuii mpeodpazoBaHus B si3bike Python oqHux TMHOB HaHHBIX B Apyrue. B
pUMepax J0JKHBI ObITh 33/IeHCTBOBAHbBI TAKUE TUIIBI JAHHBIX KaK: I[EJI0€ YK CII0, YHUCIIO C IJIaBaoIIeH
TOYKOM, CTPOKa, KOPTEX, CIIMCOK, MHOKECTBO, CJIOBAPb.

2. Jlns gyero mpenHa3zHaveH sneMeHT Canvas u Kakue OCHOBHBIE METO/IbI 110 PadO0Te C JAHHBIM AJIEMEHTOM
MO>KHO HMCII0JIb30BaTh I10CJIE €r0 CO3/1aHus?

3. Kakue tumnsl D-tpeboBanuii cymectByroT? [IpuBenuTe npuMepsl KaTeropuid TpeOOBaHUM 1J1s KaKI0TO
U3 YKa3aHHBIX THIIOB.

4. TlpuBenute mpUMEpPhl BCIOMOTATENbHBIX HIKOHOMHUYECKHUX  XapaKTEPUCTUK IPOU3BOJCTBA
POTPAMMHBIX TPOJYKTOB, YYUTHIBAEMBIX TPH OLEHKE TPYIOEMKOCTH Pa3pabOTKH MPOrpaMMHOTO
obecrieyeHus.

5. 3ajmaHme: COrjgacHO NMPEACTABIEHHOMY ONMCAHMIO 33Jla4M CHPOEKTUPYHTE U peaiu3yHTe Ha SA3bIKE

Python iporpammy ¢ KOHCOJIBHBIM HHTEPGEHCOM MOIB30BATENIS 1JIst pabOThI ¢ 6a30i JaHHBIX. B MeHIO
MIOJI30BATENSI IPOTPAMMBI 0053aTENIFHO JIOJDKHBI IPUCYTCTBOBATH MYHKTHI JUIs A00aBiIeHHs B 0a3y
HOBOM TaOJIMIBI C 3a/laHHBIM MMEHEM, J00aBIICHUs U yJaJeHUs 3amnuceil B TaOuuibl 0a3bl JaHHBIX,
yIAIEeHUIO TaOIHIIbl U3 0a3bl JaHHBIX, BEIBOJIA CONEPKUMOTO 3aJaHHOM TaOIHIIBI.
Onucanue baza nanneix «Karamor yueOHBIX KypcOoB» MpeqHa3HAUYCHA ISl XpaHEHHs CBEACHUN 00
y4eOHBIX KypcaX, AOCTYMHBIX Ui JOMOJHHUTEIBHO H3YYEHHUS CTYACHTaAaMH 00pa3oBaTeIbHOTO
yUpEeXKIEHUS, a TaKKe CTyJIeHTaX, KOTOpbIe MOJAaIN 3asBKU A OOyueHHUs Ha JaHHBIX Kypcax, U
M3HAYAJIbHO BKIJIFOYAET B ceOs cienyronue Taonuipl: «Yuebnsie kypeb» (Kom kypca, HazBanwue,
Jlata Hauana, [lata_oxonvanus, KomuyectBo mect), «Ctynents» (Homep crynmenuyeckoro Owuiera,
®amunus, Ums, OtuectBo, I'pynna). [{nst nemoHcTpanuu paOoTsl NpUIIOKEHUS J00aBUTH B 0a3y
HaHHbIX Tabnuiy «3asBku Ha Kypcbl» (Homep 3asBku, Kon kypca, Homep crynenuyeckoro Owuiera)
1 2-3 3amucH B TaHHYIO TaOJIHILY.

Bapuanr 4

1. Kakyro posib Urpaet MakeT JJIsl BUKeTa B si3bike Python? Kakosa Oynet pa3uuiia mpu UCIONb30BaHUN
MakeTa u 6e3 ero ucnosb3oBanus? [losicHUTH Ha puMmepe.

2. Tlepeuncnure KaTeropuu METPUK KOHTpOJIA KadecTBa D-TpebGoBanmii, a TakKe MPUBEIUTE TIPUMEPHI
Ha3BaHUS METPUK B KaXKI0H U3 KaTeropuil.

3. Tumel uncioBbIX 3Ha4YeHuit B Python u orpannyenus Ha ux 3anuck. [IpuBeanuTe mpuMep onpeeeHus
THUIIA YACIIOBOI'O 3HAYEHUS.

4. Tlepeuncnurte mapameTpbl, KOTOPHIMU 3a7aeTcs GyHKIIMOHAIBHBIA pa3Mep MPOrpaMMHOI0 MPOAYKTa
B MeTozuke oueHku Tpynoemkoctu CETIN. IIpusenute npumep 3anucu GyHKIIMOHAIBHOTO pa3mMepa
IPOrPaMMHOTO MPOAYKTA B COOTBETCTBUH C YKA3aHHON METOAMKOM.

5. 3agaHue: COIIacHO MPEACTaBICHHOMY OIMCAHMIO 33Ja4YM CIPOEKTUPYHTE M pealn3yiTe Ha s3bIKe
Python mporpammy ¢ rpaduueckum HHTEPHEHCOM MOIB30BATENS IS PAa0OTHI ¢ 0a30#i JaHHBIX. B oKHE
nporpaMMbl  00sI3aT€NIbHO JIOJDKHBI  [IPUCYTCTBOBATh 3JEMEHTHl UHTepdeiica, Mo3BOJIAIOIINE
BBITIOJIHUTH: JI00ABJICHUE U y/IaJIeHUE 3amuceil 3aJaHHO TaOIUIIbl 0a3bl TaHHBIX, YIAICHUE TaOINIIbI
U3 06a3bl JTaHHBIX, BBIBOJ] COJIEPKUMOT0 331aHHON TaOIMIIbI.

Onucanme baza mannbpix «Karajgor o0opyaoBaHMs OpraHM3allMMy IpeJHa3HaueHa JUIsl XpaHEHUS
cBesleHUi 00 000pyIOBaHNH, UCIIOIB3YEMOM B OpraHM3allliy, a TAKXKe M0JIb30BaTeNsAX, 38 KOTOPhIMU



OHO 3aKpeIyICHO W HW3HAYaJlbHO BKIIOYAaeT B cebs cueayromue Tabmumbsl: «OO0opynoBaHue»
(MuBenTapusiii_Homep, Haszsanme, KommuectBo, [lara Beimycka, IIpomsBoamtens), «PabOTHHUKNY
(TabempHbIit_HOMEp, DMO, lomxHOCT, OTHEN). 171 AEMOHCTpauU padOThI MPHUII0KEHHS JOOABUTh
B 0Oa3y gmanHbix Tabmuny «lIpunamnexHocth obOopynoBanus» (Homep akra mepemauw,
WuBenrapusiii_nomep, TabenbHblii HOMep, KonmuectBo, Jlata nmepemaun) u 2-3 3amucu B JaHHYIO
Ta0IHILy.

Bapuant 5

[IpuBenure omnpeneneHus M MPUMEPHl EAUHUIL YydeTa paboyero BpEeMEHH pa3padOTUYMKOB
MPOrPaMMHOTO O0ECTICUeHUSI.

[IpuBenute ompeneseHus TaKUX XapaKTEPUCTHK MPOrpPaMMHOTO MOJYJs, KaK pa3Mmep, CBSA3HOCTb,
CIETUICHUE C IPYTUMH MOIYJISIMU, PYTUHHOCTh MOJYJIS.

Kakne okna BkiarogaeT B cebs okHo QTDesigner mocime co3gaHus TJIaBHOTO OKHA OyayIero
MPWIOKEHUsA? YKaXUTe Ha3HAYEHUE JII000TO U3 OKOH, IIEPEYHCICHHBIX B OTBETE.

BrioskeHHast mociienoBateibHOCTh B Python: ompezernenue, 0COOCHHOCTH XpaHEHHUs] U OOpaIleHUs K
naHHBIM. [IpuBeuTe IpUMeEp CO3aHMS BIIOKEHHOM MOCIIEA0BATEIPHOCTH, KAXKIBINA 3JIEMEHT KOTOPOM
SBIISIETCS CITy4aiHBIM YK CIIOM.

3ajanue: COTJIACHO IMPEJCTABICHHOMY ONHMCAHUIO 33/1a4M CIIPOSKTUPYHTE U peau3ylTe Ha S3bIKE
Python porpammy ¢ KOHCOJIBHBIM HHTEP(EHCOM MOIb30BaTE s sk paboThI ¢ 6a30i JaHHBIX. B MeHIO
MOJIL30BATENS TIPOTPAMMBI 00S3aTEIILHO JTOJDKHBI MIPUCYTCTBOBATH ITYHKTHI NI JTI0OABJICHUS B 0a3y
HOBOM TaOJIMIBI C 3a/laHHBIM HMEHEM, J100aBJICHUs U yJaJeHUs 3amnuceid B TaOuuibl 0a3bl JaHHBIX,
yIaJIeHUIO TaOIUIIBI U3 0a3bl JAaHHBIX, BHIBOA COMECPKUMOTO 3aJaHHOU TAOJIUIIBI.

Onucanue baza nanueix «VHTEepHET-MarasuH» MpeaHa3HaueHa JJis XpaHEHUsl CBEICHHM O 3aKazax
TOBapOB M3 MHTCPHET-Mara3uHa W M3HAYAIbHO BKIIFOYACT B ceOs ciemyroniue Tadmuisl: «ToBapby
(Kox_toBapa, Hassanme toBapa, Ilena ToBapa, KoauuectBo TOBapa Ha ckiazae), «KiueHTh»
(Koa_xmuenta, ®UO, Dnektponnsiii_aapec, Konraktheiii Tenedon). s aeMoHCcTpanuu paboOThI
MPUIOKEeHUs J00aBUTh B 0a3y mJaHHbIX Tabmuiy «3aka3el» (Homep 3akaza, [lata 3aka3sa,
Kon_xmmenta, Kon_toBapa, Kommgecto, Cymma 3aka3za) u 2-3 3aIUCH B IAHHYIO TaOJIHILY.

Tunosble BOIIPOCHI U ITPAKTUYCCKHE 3aJaHUA K JK3aMCHY:

3a,I[aHI/IC Ha 5K3aMCHEC COACPIKUT 2 TCOPCTUUICCKHUX BOIIPOCA U MPAKTHUYCCKYIO 3a/1a1y.

YpoBeHb
3aganue 1019 MoKa3are/isi OlleHMBaHUs leCKpUnTopa «3Haer» | Bup 3aganus
CJI0KHOCTH
Bapuant 1 TEOPETUYECKH | PENPOAYKTU
51 BHBII
1. CuHTakcuC W CEeMaHTHKa 3alMuCu CIEAYIOIIUX 3JIEMEHTOB
nporpamMmbl  Ha si3bike Python: kommenrtapuit (omHO- |
MHOTOCTPOYHBII), HMEHa IIEPEMEHHBIX W  KOHCTaHT,
OOBSIBICHHE M OlpeaenaeHrue QYHKIUH, HMIOPT MOIYJsS
(IEeTMKOM M YaCTUYHO).
2. TpeboBaHUSI K METOIMKE OIEHKH TPYIOEMKOCTH pa3pabOTKH
U CONIPOBOXAECHUS IPOTPAMMHOTI0O TIPOAYKTA.
Bapuanr 2
1. CrpykTypHas cxema pa3pabaTbIBa€MOro MPOTrPaMMHOIO
oOecreyeHus: Ha3HAUYE€HUWE, OCOOCHHOCTH MOCTPOCHHMS,
MIPUMEPBHI.
2. MertoauKka OIIEHKH TPYJO0EMKOCTH Pa3pabOTKH MPOrPaMMHBIX
MPOAYKTOB MO METOAY (DYHKIIMOHATIBHBIX TOYEK.




Bapuant 3

1. ®yHKmoHanmpHAsS cxema pa3padaThIBAEMOTO MPOTPAMMHOIO
o0OecrieuyeHus: Ha3HauY€HHE, OCOOEHHOCTH IOCTPOEHUS,
MIPUMEPHI.

2. Ocob6ennoctu mnpumeHenuss merogukn COCOMO |l mns
JeTabHOM OLICHKH TPYJIOEMKOCTH pa3paboTKu
MIPOrPaMMHOTO TIPOAYKTA.

Bapuanr 4

1. CuHrakcuc U OpuUMeEpsl  3alUCH  ONepaluil  Haj
LET0YHCICHHBIMU, BEIIECCTBEHHBIMH, JIOTUYECKUMU,
CTPOKOBBIMH THUTIAMU JIAHHBIX.

2. IlepeyeHb W KpaTKOe ONKMCAHWE MACIITAOHBIX (HAKTOPOB
METOJIMKH OLIEHKH TPYAOEMKOCTH pa3paboTKy MPOrpaMMHOIO
obecneuenuss COCOMO 1.

Bapuant S

1. CuHTaKCHC U CeMaHTHKa OIepaTOpoOB IMKIIA si3bika Python.

2. lTlepeuenp w® onucaHWe TPEOYEeMBIX  XapPaKTEPHUCTUK
MPOrPaMMHOTO MPOAYKTA, UCIHOIB3YEMBIX B METOJIHUKE
OIICHKH  TPYAOEMKOCTH  pa3pabOTKH  MPOrpaMMHOTO
obecrieuenus COCOMO |1.

Bapuanr 6

1. Drtambl MeTola MONIATOBOW JeTalu3alli TpU pazpaboTke
QIITOPUTMOB MPOCKTUPYEMOTO TTPOTPAMMHOTO 00ECTICUCHUSI.

2. TlepeueHp W oONHUCaHWE XapPaKTEPUCTHK  KOJUICKTHBA
CHEIMATMCTOB, HCIONb3yeMbIX B  METOJUKE  OICHKH
TPYIOEMKOCTA pa3pabOTKU MPOTPAMMHOTO OOeCTIeUeHUs
COCOMO 1.

Bapuaur 7

1. TlepedyeHb M Ha3HAUEHUE DIIEMEHTOB MOJHOTO CHHTAKCHCA
OOBSIBJICHWS W OIHMCAHUS IOJIb30BATEIBCKOW (YHKIIUU B
si3bIke Python.

2. ITlepeuenp u  omucanue  (HakTOpPOB  ammapaTrypHoO-
BBIYHCIUTEIILHON Cpefbl Pa3pabOTKH, HWCIIOJIB3yEeMbIX B
METOJIMKE OIICHKHU TPYIOEMKOCTH Pa3pabOTKU MPOTrPaMMHOTO
obecnieuennss COCOMO 1.

BapuanTt 8

1. CuHrakcuc M ceMaHTHKa OIepaTropa YCJIOBHUSI U OIeparuii

CpaBHEHMsI DJIEMEHTOB B si3bIke Python.




2. Ilepedenp (akTOpoB, BIUAIOIUX HA  TPYJAOEMKOCTh
pa3paboTKu MPOrPaMMHOTO 0OECTICUSHHUSI.

Bapuaut 9

1. CrpyxrypHble kapThl KoHCTaHTaliHa: Ha3HAUEHUE, OCHOBHBIE
3JIEMEHTBI, 0OCOOCHHOCTH MOCTPOEHUS (IPUMEPHI).

2. ®axkTopbl Ul OLIEHKU CJIOXHOCTH JAHHBIX U CIOXHOCTH
TpaH3aKIUK B METOIe (PYHKIMOHATIBHBIX TOYEK.

Bapuanr 10

1. Ha3naueHue 31€MEHTOB CHHTAKCUCA OOBSBIICHUS M OITUCAHHS
(GyHKIIMU-TeHEpaTOpa U AaHOHUMHOM (PYHKIIUU.

2. Hasnauenue koaddumuenTa BbeIpaBHHBaHUS (B METOJC
OIICHKH  TPYAOEMKOCTH  pa3pabOTKH  MPOrpaMMHOTO
obecricueHHss C TIOMOIIBbIO (DYHKIIMOHANBHBIX TOYCK) H
MIPUMEPHI TAPAMETPOB, OT KOTOPHIX OH 3aBUCHUT

Bapuanr 11

1. OcobeHHOCTH Tpolecca MPOSKTHPOBAHUS IPOTPAMMHOIO
oOecrieyeHns: MCXOAHBIE JaHHBIE, ITOCIEIOBATEIbHOCTL U
KpaTKO€ OINMCAHUE KaXKJIOr0 W3 BBINOJIHAECMBIX JCHCTBUH,
KOHEUHBIN pe3yJbTar.

2. OcOOCHHOCTH MPUMEHEHHS METOJMKH OIICHKH TPYIOCMKOCTH
paspabotku nporpammuoro obecneuenus COCOMO Il ms
MPEBAPUTEIILHOW  OLEHKH  TPYAOEMKOCTH  pa3pabOTKu
IPOrPaMMHOTO MPOYKTA.

Bapuaur 12

1. CrpykTypHble KapThl J[KekcoHa: Ha3Hau€HUE, OCHOBHBIE
3JIEMEHTBI, 0COOEHHOCTHU MOCTPOCHUS (TIPHUMEPHI).

2. TlepedeHb u onucaHKue BUIOB TPAH3AKIUN, pacCMaTpUBAEMbIX
IpU  OLIEHKE  CJIOXHOCTM  TpaH3akKUMid B METoze
(GYHKIIMOHATIBHBIX TOYEK.

Bapuanr 13

1. Topsaaok M KpaTKoe ONMMCAHUE ACUCTBUI, BBHIIOIHIEMBIX B
X0Jle TPEABAPUTEIHLHOTO MPOEKTHUPOBAHUS MPOTPaMMHOIO

MIPOJYyKTA.

2. TpeboBaHUS K METOAMKE OLIEHKU TPYIOEMKOCTH pa3pabOTKH
1 COMIPOBOXACHUS MPOTPAMMHOT0 TIPOAYKTA.

Bapuanr 14




1. Mopenn  CTpPYKTypbl IPOEKTHPYEMOIO  IMPOTrPaMMHOIO
MPOJYKTa: TMEepeueHb, OCHOBHBIE OCOOCHHOCTH KayKIOu
MOJIETIH.

2. Mertoauka OLIEHKH TPYJO0EMKOCTH Pa3pabOTKH MPOrpaMMHBIX
MIPOJYKTOB MO METOAY (GYHKIIMOHATIBHBIX TOYCK.

Bapuanr 15

1. Moayne B Python: nasnauenue, kaaccuuKaius, CHHTAKCUC
U CEMaHTHKa WHCTPYKIMHU JUIS TOJKIIOYCHHS, TPHUMEPHI
MOJyJIeH cTanmapTHoM oubimmoTeku Python.

2. OCOoOEHHOCTH MPUMEHEHUSI METOAUKHU OL[CHKH TPYA0SMKOCTH
pa3pabotku nporpammuoro obecrieuenus COCOMO |l must
JeTaIbHON OLICHKH TPYIOEMKOCTH pa3paboTKu
IPOrPaMMHOTO MPOYKTA.

Bapuaur 16

1. Mopnenu cBsi3el ynpaBieHUs MEXKIY dJIEMEHTAMU CTPYKTYpPBI
[IPOCKTUPYEMOI'O0  IPOIPAMMHOIO  MPOAYKTAa: IIEPEUCHb,
OCHOBHBIE OCOOCHHOCTH KaXKJI0H MOJEIIN.

2. OCOOCHHOCTH MPUMEHEHHS METOAMKH OLICHKH TPYJIOEMKOCTH
paszpabotku nporpammHoro obecnedernuss COCOMO Il mis
MPEIBAPUTEIILHON  OIEHKA  TPYHOEMKOCTH  pa3paboTKu
MPOrPAMMHOTO MPOJYKTA.

3aganue /151 MOKa3aTeJ sl OLlCHMBAHUS IECKPUIITOPa B saxanus YpoBeHb
«Ymeer» CJI0KHOCTH
3agaHuMe. B COOTBETCTBUM C ONHMCAHMEM CHCTEMBI. A) | MPaKTUYECKUN | KOHCTPYKTH
CIIPOEKTUPOBATh U pEaM30BaTh MPOTpaMMHOE OOECIeYeHHEe C BHBI,
KOHCOJIBHBIM HMHTEp(hErcoM Moab30BaTelis st padboThl ¢ 0a3oii TBOPYECKUI

naHHblX; B) mpenctaBuTh mepedeHb KIIOYEBBIX (QYHKIMHA U
00BEKTOB, BBIJICTICHHBIX M3 ONUCAaHUS NpeIMeTHON oOnactu; B)
MPEICTaBUTh  (PYHKIHMOHAIBHYIO  CXeMy  pa3paOOTaHHOTO
NpuiiokKeHusd.  Paspemraercss  MCMOAb30BaTh  TEXHUYECKYIO
JTOKYMEHTAIIHIO TT0 A3bIKY MporpaMMupoBanus Python.

BapuanTt 1

Cucrema «YcrieBaeMoCTb» NpEAHA3HAUYEHA ISl CBOEBPEMEHHOTO
ydeTa yCIeBa€MOCTH CTYAEHTOB B CECCUIO0 TAKUMH YYaCTHUKAMH
y4eOHOro Tmpolecca, Kak 3aBeAyloumii kadeapoii, Kypatop,
CeKpeTapb yueOHOI yacTu, 3amecTureseM Aupekropa. CBeaeHus
00 yCleBaeMOCTH CTYJIEHTOB JIOJDKHBI BHOCHUTBCSI B CHCTEMY
IIOCJIE OKOHYAHHUS CECCHUM U XPAHUTHCS B TEUEHHE BCETO MEPUOaA
ux obyuenus. Kpome craHmapTHBIX (QYHKIMI pelakTUpOBAHMS
0a3pl JaHHBIX CHUCTEMa JIOJKHA IMO3BOJIATH IMOJIy4aTh NEpeyeHb
OLICHOK II0 3aJaHHOW NMCLUMIUIMHE, M0 3aJaHHOM CeCCUH, II0
3alaHHOMY CTyaeHTy. KiroueBbiMu Tabnmuiiamu B 0aze TaHHBIX
CUCTEMBI SIBJISIFOTCSL TaOJIHIIBL: «CTyneHTs»




(Homep crynenueckoro Ounera, Pamumnus, HWwms, OrdectBo,
Homep kypca, I'pymma), «ductummuaey (Kox auciumnivHsl,
Ha3Banue mnpenmera), «O1eHKn»
(Homep crynenueckoro Ounera, Kox mucrurmmmabl, OreHka,
Howmep Ceccun).

Bapuant 2

OaHuM U3 Ha3HaYeHUM cucTeMbl « KHMOKHBIM MarasuH SBJISIETCS
XpaHEHHUE CBEICHUN O KHUrax, KOTOpPbIE €CTh B KHUXHOM
MarasuHe W JOCTYIHBI JUIsl mpoaaxu. llokymartenb odopmisieT
3asBKy Ha HY)KHbI€ KHUTH, MOCJI€ YEro MPOUCXOIUT MPOBEPKA
HaJU4Msl KHUT Ha CKJIAJIe Mara3uHa W MpU HAJIMYUU Ha CKIajie
KaKUX-JIH00 U3 YKa3aHHBIX KHUT, MOCIEAYIOIIEe KOMILIEKTOBAHUE
3aka3a. Kpome craHmapTHbIX (YHKUMH peaakTUPOBAaHUS Oa3bl
JaHHBIX CHCTEMa JOJDKHA IIO3BOJIATH BBIINOJHATH ITIOMCK
HeoOxomuMbix KHUT TIo @MO aBTOpa, roay U3AaHus, HA3BAHUIO.
KaroueBpIMH TabaumaMu B 0a3e MAHHBIX CHCTEMBI SBJISIOTCS
tabmnbl: «Kaurm» (Kon kawru, Haszsanwme, ®UO aBrtopa,
l'on_mspanusa, KonumdectBo sk3emiuisipoB),  «llokynmatenn»
(Kon_mokymnarens, @®UO, TenedoHn), «3axkazpl  KHUI»
(Homep_3aka3za, Kox_noxymnarens, Kox_kuurn).

Bapuant 3

Cucrtema «JlononHuTenbHOEe 00pa3oBaHME» MpeAHA3HAYEHA IS
XpaHeHusT U paboThl CO CBEAEHUSAMU 00 Yy4eOHBIX Kypcax
JIONOJTHUTENBHOTO  00pa30BaHus, KOTOpbIE MOIYT IpPONTH
CTOPOHHHE CIIyIIaTeIu B 00pa30BaTEIbHOM YUPEXKICHUH, & TAKKE
3asBKax Ha oOy4yeHMEe Ha JAaHHBIX KypcaxX. Kpome cTaHmapTHBIX
GyHKIMH pemnakTHpOBaHUS 0a3bl JAaHHBIX CHUCTEMa JIOJDKHA
HO3BOJSITE  (POPMHPOBATH CIHCOK KYpCOB (JOCTYIHBIX ISt
MIPOXO’KICHHUSI, MPOBOJIUMBIX B ONPEACIEHHOM MECSIIIE, UMEIOIINX
OIpeJIeIEHHYI0 CTOMMOCTB) M 3asBKaX, MOAAHHBIX Ha 3aJJaHHBIN
kypc. KiroueBbiMu TabnuiiamMmu B 0aze JIaHHBIX CHCTEMBI
ABJISIOTCS Tabmuibl: «YueOHble Kypes» (Ko kypca, Hazpanue,

Jara Hayana, Jlata oxkoH4YaHMS, KomnuectBo Mmecr,
CroumocTts_00y4eHHs), «CrnymaTenu»
(Unentudukarop cnymarens, Pamunus, HWwmsa, OtyecTBo),
«3asBKH Ha KYpChI» (Homep 3asBkH, Kon_xypca,

Wnentudukatop ciymaTens).

3ajaHue. B COOTBETCTBUM C OINMCAaHUEM CHUCTEMBI. A)
CHPOEKTUPOBATh M PEaM30BaTh MPOTpaMMHOE OOecreueHue c
rpaduyeckuM uHTEpdelicoMm nonb3oBarens 1 paboTsl ¢ 0a3oi
naHHblX; B) mpenctaBuTh MepedeHb KIIOYEBBIX (DYHKIUNA U
00BEKTOB, BBIICTICHHBIX M3 ONUCAaHUS TpeIMeTHON oOsactu; B)
MPEJICTAaBUTh CTPYKTYPHYIO CXEMY pa3pad0TaHHOTO MPHUIIOKEHUS.
Pa3zpemaercs mcmonb30BaTh TEXHUYECKYIO JTOKYMEHTAIUIO TI0
SI3BIKY ITpOrpamMMupoBanus Python.

Bapuanr 1




Cucrema «[lmaHMpOBIIMK» TpeAHA3HAYEHA Ui 3aIluCH,
XpaHEeHus1, TOMCKa U BbIBOJIA MIEPEYHS 3a/1a4, YOBJIECTBOPSIOIINX
3aJJaHHOMY KpuUTepuio. B KkadecTBe KpHTEpHEB Ui MOUCKA U
BBIBOJIa IT€PEYHS 337a4 MOXKET OBbITh JaTa, IMTEIbHOCTD U CTaTyC
BBITTOJIHEHUS 3a71auu. s xpaHeHus MHPOpPMALUHU O 3ajadax B
COCTaB CHCTEMbl BKJIOYEHa 0a3a JaHHBIX, B KOTOPOH cCpeau
IPOYMX HMEIOTCS CIICAYIONIME KITIOUEBbIe TAOJMIBL: «3anadn»
(Unentudukatop 3amaun, Hassanuwe, CTaTyc BBITOJHEHUS),
«Kanennapp» (Maentudukarop narel Havana, Jlenp, Mecsi,
I'on), «Pacriucanme i (&) 0 (Unentudukatop 3amauw,
Wnentudukatop aarel _Havana, JITUTETbHOCTH BBHIMOJHEHUS,
Bpemsi_Hauana BBIMOJHCHHUN).

Bapuaur 2

Cucrema «Pacnucanue» npegHazHadeHa I 3allUCH, XPAHEHUS U
BBIBOJIA PACHHMCAHUS YYEOHBIX 3aHATUH MHOXECTBA TPYIIII
CTY/IEHTOB B Y4eOHOM 3aBe/leHUH. BbIBOJ pacnucaHus AOJKEH
OCYLIECTBJIATHCA, KAK MUHUMYM, JUIsl 3aJaHHOM TPYIIIBI WX JUIS
OIIPEAEIICHHOrO MPENOoJaBaTells 3a ONPEACICHHBIM I€Hb HENEIU
WM BCIO Hezemo. J{i1s xpaHeHus HHpOpMaI B COCTaB CUCTEMBbI
BKJIIOYEHa 0a3a JaHHbIX, B KOTOPOHl cpenu NpOYUX HMETCS
clenyromue KJIFOUEBBIC TaOJIULIBL: «Pacniucanue»
(Unentudukatop IHs pacluCaHusl, Jlenb_Henenu,
Hazpanue npenmera, Ayautopus, Pamunus IpenojaBaTes,
I'pymma, Bpemsi_nauana 3aHaTHA), «lIpenonaBarenm»
(Unentudukarop npenonaarens, Pammnus, Wwms, Ortdectso,
JIOJIKHOCTB ), «IIpenmersr» (Mnentudukarop npenmera,
HasBanue mnpeamera).

Bapuaut 3

Cucrema «Yuer o0OpyaoBaHHUsS OpraHU3alMu» IpeJHa3HAYeHA
111 pabOThI CO CBEIEHUSIMH 00 000PYA0BaHUH, UCIIOIB3YEMOM B
OpraHM3alM, a TaKkKe I0Jb30BaTeNsIX, 3a KOTOPBIMH OHO
3akperuieHo. Kpome craHmapTHBIX (QYHKUMH pelakTHpPOBaHUS
0a3pl JaHHBIX CHUCTEMa JOJKHA IMO3BOJIATH IMOJIy4aTh MEpEUYEHb
000pyZI0BaHUs, 3aKPETJICHHOTO 32 ONpPE/IEICHHBIM COTPYTHUKOM
WM OTAEJIOM, a TaKXKe MepedeHb OT/AEIIOB, I HAXOAUTCS KaKoe-
mubo obopynoBanue. Jlns  xpaHeHus uHPoOpMmauuu 00
0o0Opy/IOBaHUM U €ro IOJb30BaTEIsIX B COCTaB CHCTEMBbI
BKJIFOYEHa 0a3a JaHHBIX, B KOTOPOHl cpelu MpOYUX HMETCS
ClIeyoIue KJIIOUEBBIE TaOTULIBL: «Ob6opynoBaHue»
(MuBenrtapuselii_HOMep, Hazpanue, KonnuectBo, /lata Bbimycka,
[TpousBonutens), «PabotHuku» (TabenbHblii HOMep, DUO,
JIOJKHOCT®, Otnen), «[IpuHaIIeKHOCTH_00OPYIOBAHUS
(Homep_akrta nepenauu, WMHBeHTapHBI HOMED,
Tabenpub1ii_HOMED, KomnuecTBo, [laTta mepenaun).

3ajiaHue: B COOTBETCTBHH C OTIUCAHUEM CUCTEMBI: A) OTIPE/ICIUTh
TPYJOEMKOCTh  pa3padOTKH  MPOTPAMMHOIO  OOECHeUeHUs,
peanu3yroniero oauH U3 MHPOPMAIIMOHHBIX 00BEKTOB CHCTEMBI,
MpeACTaBICHHOM ONHCaHUH, c MOMOILIbIO MeTo/a
(GYHKIIMOHATBHBIX TOYEK; B) CIpPOeKTHpOBaTh M peaan30BaTh
MporpaMMHOE oOecreueHne C KOHCOJbHBIM HHTepdeiicom




MOJIb30BaTeNs A paboThl ¢ 0a30il JaHHBIX, peaNn3ylolIee OJHY
n3 QYHKIMH CHCTEMBI M3 ONHCAHUS 3aJaHUs, HalpUMep, KaKou-
nu00 M3 yKa3aHHBIX 3ampocoB K 0Oa3e maHHBIX. Pasperraercs
UCTIONIB30BATh  TEXHUYECKYI0  JOKYMEHTALUIO 10  SI3BIKY
nporpammupoBanus Python u crnpaBounyro wuHboOpManuioo o
Kod(ppurmeHTax MpUMEeHsIEMO METOTUKH.

Bapuanr 1

Cucrema «Mecra NpoBeIEHUSI 1OCYTa» IO3BOJISIET BECTH YYET
BCEX MECT ropoja, € MOTYT IPOBOIUTHCS Pa3BICKATECIILHBIE
MeponpusaTus. Kaxnoe Mecto XapakTepu3yercss Ha3BaHUEM,
TUIIOM TMPOBOJMMBIX MEPONPUITHM, aqpecoM, BMECTHMOCTHIO
(KOJIMUYEeCTBO 4eJIOBEK), MHpOpMaLueil 0 BiaJesblie — YacTHOE,
IOpUJIMYecKoe JuIo, Ha3panue, ums, OUO pykoBoauTens,
KOHTAKTHBIN TenedoH, nata oTkpeltusa. Kaxaoe U3 mect umeer
ONPEACICHHBIN YPOBEHb MOCEMAEMOCTH (ypoBeHb
HOMYJSPHOCTH),  OINMUCBHIBAGMBbIH  KOJIMYECTBOM  4YEJIOBEK
MIOCETUBILIUX OIPEACICHHOE MEPONPUITHE B ONPEICICHHYIO
nary. Kpome Toro, y Kak1oro MecT IpOBEIEHUS MEPOIPUATUI
UMeeTCsl  NPUMEPHBIM  IUIaH  OyAylmMX  MEpONpUATHH.
Wudopmanus 000 Bcex  MEpONPHUITHUAX  XPaHUTCA B
COOTBETCTBYIOIIEH 0a3e naHHBIX. Kpome craHgapTHBIX QyHKIHIA
penakTupoBaHusl 0a3bl JAHHBIX CHCTEMa [JOJDKHA I103BOJIATH
10JIy4aTh CIEAYIOLIYI0 HH(pOpMaLMio U3 0a3bl JAHHBIX: IEPEUCHB
MECT ropoja, TJe 3allJlaHUPOBaHbl MEPOIIPUATHUS HA TPEOyeMyro
JiaT; MEpeuyeHb MEPONPUITUN, KOTOpble OyAYyT MPOBOJIUTHCS B
ropoae B  Omkailllyro  Helento; IepeyeHb  OOBEKTOB
OIIpEIENIEHHOTO THUIIA, JOCTYIHBIX JUIsl IPOBEACHUS MEPOIIPUATHI
B 33JIaHHBIN JICHb.

Bapuaur 2

OCHOBHBIM Ha3HAYEHUEM CUCTEMBI «BBICTaBOUHBIE 3aJIbI TOPOJIaX»
SABIISICTCA XpaHCHI/IC I/IH(l)OpMaIII/H/I O BBICTABOYHBIX 3aJIaX ropona,
BBICTaBKaX, MPOBOJAMMBIX B HUX, YIaCTHUKAX BBICTaBOK. Kaxmbrit
BBICTABOYHBIA 3aJ1 XapaKTepU3YeTCS Ha3BaHUEM  ILIOMIA/bIO,
aapecoM u TenedoHoM. 3a1 MOKET MPUHAJIEKATh KAKOMY-THO0
BIAJIENBIy — OTO MOXET OBITh TOpOJCKas, 00JiacTHas,
OOIIIeCTBEHHA OpraHu3alis, 4actHoe nuio. [lomumo 3toro, B
CUCTEMEC TAKXE I0JI’KHA XpaHI/ITI)CSI I/IH(l)OpMaIII/Iﬂ O BJIagciiblax
3ana (Ha3BaHue wuiau (amunus, aapec, TenedoH). Uto kacaercs
nH(pOpMallMd O BBICTaBKaX, XpPaHUMOW B CHCTEME, TO 3TO
uH(popMalig O BHAAX BBICTABOK (BBICTABKH HM300Pa3UTEIBHOTO
HCKYCCTBa, CKYJIBNTYpPa, MPUKIAIHOTO U T.J.), 1aTaX MPOBEICHUS
BBICTaBOK. KapIii y4acTHUK BBICTABKHM MOXKET IMPEACTABISATH
HECKOJIBKO paboT, 0 KaXKJI0W M3 KOTOPBIX HEOOXOIAMMO XPaHUTH
Ha3BaHMEM, J1aTy CO3/IaHUs, pa3Mephl (BbICOTa, mupuHa). Kpome
CTaHJApPTHBIX (DYHKUMN peaKTUpOBaHUs 0a3bl JaHHBIX CHCTEMa
JIOJKHA TIO3BOJISATH MOJIYYaTh CIEAYIONTYI0 HH(OpMAIHIO U3 0a3bl
JAHHBIX: nepequL y‘-IaCTHI/IKOB SaﬂaHHOﬁ BBICTaABKH U UX pa6OTBI;
MepeueHb BCeX BHICTABOYHBIX 3aJI0B TOPOJIa; IePeUeHb BHICTABOK,
MPOXOJIAIINX B TOPOJC B YKa3aHHYIO JaTy ¢ yKa3aHUEM ajpeca
3aja, B KOTOPOM OHa MIPOBOJIUTCA.




Bapuant 3

Cucrema «Yuer oTkaza OOOpyIOBaHUS» NpeTHA3HAYCHA IS
BEJICHUS y4yeTa OTKa3a 0o0OpYyIOBaHUS HA KAaKOM-THOO y4acTKe
npennpusaTus. [Ipou3BOACTBEHHBIE YYaCTKHM Ha MPEANPUATUU
UMEI0 HOMEp, Ha3BaHME (Y4acTOK MepepabOTKU CBIPhS, y4aCTOK
COOpPKM KOHCTPYKIIMM U T.I.). Ha KaXkIOM yd4acTKe MOXKET
paboTtaTh pa3zHoe O00OpYyJOBaHME: Ta30BOE, THUIPABINYECKOE,
MMHEBMAaTUYeCKOe, AIeKkTprudeckoe. O00pyIoBaHUE UMEET HOMEP U
Ha3zBaHue (MaHoMeTp. ['uapaBnuyeckuit mpecc, 3MEKTPOIIPUBOJL U
T.1.). JTto6oe obopynoBaHre MPOXOAUT TEXHUIECKHI OCMOTp, 32
roJl UX MOXeT ObITh HecKoibKo. DuKcupyercs rarta ocMoTpa U
pe3ynbTaT — rojieH kK paboTe, nepenath B PEMOHT, CIIHCATH U T.II.,
a TaKkkKe IMpUYMHA Hepabodyero COCTOSHUS O000PYIOBaHUS
(MexaHWYecKasl MOJOMKa, JJIEKTPONPOBOJAKA M T.MI. — MPUIHHEI
otkaza). Kaxaplii OCMOTp MPOBOIUT KaKOW-THOO COTPYIHUK
TEXHUYECKOTO OTJelia, O KOTOPOM B CHUCTEME XPaHATCS
cienyromye naHHble: TabenbHbIH HOMep, DPHO, MOIKHOCTS.
O6opynoBaHnue MOXET OTKa3zaTb B paboTe U MEXIy
TEXHUYECKHUMH OCMOTPAMHM, B TAaKOM cliydae (GUKCHPYETCs Jara,
npuunHa, ®UO coTpyaHuka, MpPOBEAIIEr0 OCMOTP Ha MOMEHT
otka3a. Kpome crangapTHbIX (QYHKIHUI penakTUpoBaHUs 0azbl
JAHHBIX CHCTEMa JIOJDKHA IO3BOJISITH IMOJYYaTh CIEAYIONIYIO
uHpopmanuo W3 0a3bl JAHHBIX: TIEPEYCHb OTKA3aBIIETO
0o0OpynOBaHUSl HAa 33JaHHOM Yy4YacTKe MPEANPUSATHS; TEepEUYCHb
OCMOTPOB 00OPYIOBaHMS C 33/IaHHBIM WHBEHTAapPHBIM HOMEPOM;
nepeyeHb COTPYJIHUKOB, MIPOBOAMBIIINX OCMOTp B
MHTEPECYIONIYIO AaTy.




