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Bapuanr 1

[lepeuncnure 6a30BbIC AITOPUTMBI, MO3BOJSIONIME PEATH30BAaTh OCHOBHBIC 337a4l OOpPaOOTKH
BJIO’KEHHBIX MocienoBaTenbHoCTel. [IpuBeauTe 6510K-cXeMy OJJHOTO U3 NMEPEUUCICHHBIX PUEMOB Ha
BEIOOD.

Kak mpu npoekTHpoBaHMHM NPOrpaMMHOIO OOECIeYeHHUS] YUYUTHIBAETCS PE3yJIbTaThl COCTABIICHUSA
crieHapust padoThl MOJB30BATENEH C pa3padaTbIBAEMbIM MPOIPAMMHBIM MPOAYKTOM, CO371aBA€MOTO
pu GOPMHUPOBAHUU TPEOOBAHHM K TTPOTYKTY?

Hasnauenue u cMHTaKcHC (C OSICHEHHEM Ha3HAUCHHsSI 3JIEMEHTOB CHHTaKcHca) MeTosa bind.
Kakumu Qaxtopamu onpenensiercs HWKHHMA Tpenen UIMTEIbHOCTH pa3paboTKH MpOrpaMMHOTO
npoaykra? YUUTBHIBAeTCS JU OH IPH OIECHKE TPYIOEMKOCTH pa3pabOTKH MPOrpaMMHOIO
obecnieuenusa? OTBET apryMEeHTUPOBATb.

3agaHue: COIVIACHO IIPEJICTABICHHOMY ONMCAaHUIO 0a3bl JIAHHBIX CIIPOEKTHUPYHTE U pean3ylTe Ha
s3pike Python mporpamMMy ¢ KOHCOJIBHBIM HHTEP(EHCOM MMOJIb30BaTEIIs A1 paOOThI ¢ 0a30# JaHHBIX.
B MeHI0 nmonp30Bartessi IporpaMMBbl 003aTEIbHO JOJDKHBI IPUCYTCTBOBAThH MYHKTHI ISl 100aBICHUS
B 0a3y HOBOHM TaOIMIBI C 3aJJaHHBIM HUMEHEM, J00aBJICHUs U yAaJeHHUs 3amuceil B TaOIuIbl 0a3bl
JAHHBIX, YAAJCHUIO TaOmuIbl W3 0a3bl JaHHBIX, BBIBOJA COACPKUMOTO 3aJaHHON TaOJIHUIIBL.
Jomyckaetcst 106aBJIATh APyTrue MyHKThl MEHIO IO CBOEMY YCMOTPEHHIO.

Onucanme: ba3za gaHHBIX «YCHEBaeMOCTb» NpEIHA3HAYeHA JUISI XPaHEHHUs CBEIEHHH 00
YCIEeBAaEMOCTH CTYJIEHTOB M HM3HAYaJbHO BKJIIOYaeT B celsa cieayromue TaOmumbl: «CTyaeHThD)
(Homep_crynendeckoro_oOwnera, @amwmmus, Wwms, OryectBo, Homep kypca, [pymma),
«ductumuaedy (Kon_mucuuruunel, Hazsanue _npeamera). st ieMOHCTpauy pabOThI TPHUI0KEHHSI
no0aBuTh B 0a3zy maHHBIX Tadmuiy «Onenkn» (Homep crynenueckoro_Ownera, Kon_ quCHMIUTUHEL,
Orenka) u 2-3 3anucu B JaHHYIO TaOIHILy.

Bapuanr 2

Kakum ob6pazom mpu co3gaHuM BU3YaJbHOIO KOMIIOHEHTa OKHA MOKHO M3MEHMTH MapaMeTphbl €ro
otoOpaxkenus? [Ipuseaure npumep.

Urto Bxoaut coctaB D-TpebGoBanmii?

Kakum oOpazom B ¢yHkuuro Ha s3bike Python ocymectBisiercss mepeaada mepeMEHHOTO 4YHCia
HEeMMEHOBaHHbIX aprymeHToB? [IpuBeanuTe npuMep cTaHIapTHON PYHKIIMU, B KOTOPON HUCTIOIb3YeETCS
IIEPEMEHHOE KOJINYECTBO HEUMEHOBAHHBIX apTyMEHTOB.

Kakumu ¢daxkropamu omnpezaensieTcss BEpXHUH MpefeNl IIUTENbHOCTH pa3padOTKH MPOrpaMMHOTO
npoaykra? YUuTBIBaeTCS JU OH IPU OLEHKE TPYIOEMKOCTH pa3pabOTKU MPOrpaMMHOIO
obecrieuerns? OTBET apryMEHTHPOBATH.

3agaHue. COINIACHO NPEJICTaBICHHOMY OINHMCAHUIO 33/1a4d CIIPOEKTUPYWTE U pealu3yuTe Ha SI3bIKE
Python porpammy ¢ rpadguueckum HHTEPQEHCOM MOTB30BATENS IS PaOOTHI ¢ 6a30# JaHHBIX. B oKHe
porpaMMbl  00s3aTeNIbHO JOJDKHBI NPUCYTCTBOBaTh 3JEMEHTHl HHTepdeiica, MO3BOJSIONINE
BBITIOJIHUTH: JJOOABJIEHNE U yAaJICHHUE 3aIucel 3aJaHHON TaOIUIIbl Oa3bl TaHHBIX, YAJICHUE TaOIUIIbI
n3 06a3bl JaHHBIX, BBIBOJ] COJIEP’KUMOT0 3aJaHHOM TaOIHIIbI.

Onucanue baza nanneix «bubauoreka» npeaHazHadeHa JUisl XpaHEHUs CBEACHUN 0 KHUTax, KOTOpbIe
ecTb B OMOITMOTEKE, a TAKXKE YUTATEISAX, KOTOPBIE B3SITH KHUTH B OMOIHOTEKE, M U3HAYAIBHO BKIIIOYAET
B ceba cunenytonme Ttaomunbl: «Kawrm» (Koxg kuurm, Hasanme, Asrtop, ['on m3nmanws,
KomnuectBo sx3emmsipo), «YUurarenu» (Kox_uwmrarens, ®UO, Tenedon). [dns nemoHCTpanuu
paboThl TpWIOKEHHUS J00aBUTH B 0azy maHHBIX Tabmuiy «3aka3bel kHUTY» (Homep 3akasa,
Kon_uwrarensi, Kon xuuru) u 2-3 3anucu B JaHHYIO TaOJIHILY.

Bapuant 3
[MpuBenuTe mpuMeps! oneparuii npeodpa3zoBanus B si3bike Python ogHuX THIIOB TaHHBIX B qpyrue. B

puMepax A0KHBI OBITh 3a7ICHCTBOBAHBI TAKHE TUITBI JAHHBIX KaK: I[EJ10€ YUCII0, YHCIIO C TUIABAIOIICH
TOYKOM, CTPOKA, KOPTEK, CIIUCOK, MHOXKECTBO, CIIOBAPb.



Jnist yero nmpeHazHaveH aneMeHT Canvas u Kakue OCHOBHBIE METO/IBI IT0 PadOTE C JAHHBIM 3JIEMEHTOM
MOYHO HUCIIOJIb30BATH IOCJIE €r0 CO3AaHus?

Kakwue tunst D-tpeboBanmii cymectByiot? [lpuBeanre mpuMepbl KaTeropuil TpeOoBaHMNA 11 KaXKI0T0
13 YKa3aHHBIX THUIIOB.

[IpuBenure mnpuMepbl  BCIOMOIATEIbHBIX JKOHOMUYECKHMX  XapaKTEPUCTUK  IPOU3BOJCTBA
MPOrPaMMHBIX MPOJYKTOB, YUHUTHIBAEMBIX NPHU OLIEHKE TPYJOEMKOCTH Pa3pabOTKH MPOTrpaMMHOIO
o0ecrieueHus.

3agaHme: COMIACHO NPEJICTABIEHHOMY ONMCAHUIO 33J1a4d CIIPOEKTUPYHUTE U pealu3ydTe Ha S3bIKE
Python nmporpaMmy ¢ KOHCOJIBHBIM HHTEPGEHCOM MOIB30BATEISI IS PA0OTHI ¢ 0a30ii TaHHBIX. B MeHIO
MOJIb30BATEIs MPOrpamMMbl 003aTENILHO JIOJKHBI IPUCYTCTBOBATh IYHKTHI 7Sl A00aBieHus B 0azy
HOBOH TaOJHUIIBI C 33JaHHBIM UMEHEM, J100aBJICHUS U YIaJCHHUs 3amnuceil B TaOMUIbl 0a3bl NaHHBIX,
yAaJeHUIo TaOauIbl U3 0a3bl JaHHBIX, BHIBO/IA CONEP)KUMOT0 3aJaHHON TaOIHUIIBL.

Omnucanme baza nannpix «Karamor yueOHBIX KypcoB» IMpenHa3HaueHa JUIsl XpaHEHUs! CBeIECHUH 00
y4eOHBIX Kypcax, JOCTYIHBIX JMJIi JOMOJHUTEIBHO H3Y4YeHHsI CTyAEHTaMu 0O0pa30oBaTeIbHOTO
YUPEKICHUS, a TAKXKe CTYJIEHTaX, KOTOpbIE MOAATHN 3asBKU JJs OOy4YEeHHs Ha JAHHBIX Kypcax, U
M3Ha4YaJlbHO BKJIIOYAaeT B cels cienyromme Tadmuisl: «YdyeOHuoie kypceel» (Konm kypca, Ha3panue,
Jara naugana, Jlara oxonuanwus, KonmuuectBo mect), «Ctynents» (Homep crynenueckoro Owsera,
®amunus, Umsa, OtuectBo, ['pynma). Jlnsg nemMoHcTpanuu pabOThl IPHIIOKEHUST 100aBUTh B 0azy
JaHHBIX Tabnuiy «3asBku Ha Kypce» (Homep 3asBku, Kox kypca, Homep cryneHueckoro Owusera)
1 2-3 3aMKCH B IAaHHYIO TaOJIHITy.

Bapmuanr 4

Kakyro posib urpaet Maker Jyist BU/pKeTa B si3bike Python? Kakosa Oyzet pa3HuIia py HCIOIb30BaHHH
MakeTa u 0e3 ero ucroisib3oBanusa? [losicHUTH Ha IpUMepe.

[lepeuncnure KaTeropuy METPUK KOHTPOJIS kKauecTBa D-TpeOoBaHuMil, a TakKe NMPUBEIUTE MPUMEPHI
HAa3BaHUs METPUK B KAXOU U3 KaTErOPUH.

Turmel yncnOBBIX 3HaUeHUH B Python u orpannvenust Ha ux 3anucek. [IpuBenuTe MpUMep ONpeaeICHUsS
THUIIA YHACIOBOTO 3HAYEHMSL.

[lepeuncnure napaMeTpbl, KOTOPHIMH 3a7aeTcsl (PYHKIMOHAIBHBIN pa3Mep MPOrpaMMHOIO MPOAyKTa
B MeTojuke oneHku Tpynoemkoctu CETIN. Tlpusenurte npumep 3anucu GyHKIIMOHAILHOTO pa3Mepa
IPOrpaMMHOTO IPOYKTa B COOTBETCTBUU C YKA3aHHOW METOJUKOM.

3agaHue: COIVIaCHO NPEJCTaBICHHOMY OINKCAHUIO 33/1a4d CIPOEKTUPYWTE U peanu3yuTe Ha sI3bIKe
Python nporpammy ¢ rpadgudeckum uaTepdEicoM Mob30BaTes i paboThl ¢ 6a30i JaHHBIX. B okHE
OporpaMMbl  00sI3aTENIPHO  JOJDKHBI  MIPUCYTCTBOBATH JJIEMEHTHl HMHTEpdeiica, MO3BOISIOMNE
BBITIOJIHUTD: 1I00aBlIEHUE U yJaJleHue 3anuceit 3aJaHHON TaOauIlbl 0a3bl JaHHBIX, yAaleHUue TaOIuIlbl
u3 0a3bl TaHHBIX, BBIBOJI COJIEPKUMOTO 33/1aHHON TaOJIHIIBL.

Onucanue baza nanneix «Kartangor o0opyaoBaHWs OpraHu3aldpdy» MpelHa3HaueHa A XpaHEHUS
CBeZICHUI 00 000py0BaHNH, UCIIOJIb3YEMOM B OpPraHU3allii, a TAK)KE M0JIb30BATENAX, 32 KOTOPBIMU
OHO 3aKperyieHO ¥ HW3HayalbHO BKJIIOYaeT B cebsa crenyroomue Tadbmuubel: «O0opyaoBaHue»
(MuBenTapubiii_HOMep, Haspanme, KommuectBo, [lara Beimycka, IlpomsBomutens), «PaboTHUKH»
(TabemwpHbIit_HOMEp, DUO, lomxHocTh, OTaen). s neMoHCTpalu paboThl MPUIIOKEHHS T00aBUTh
B 0Oasy gmanHbix Tabmumy «lIpuHamnexxHocts  obopymoBanus»  (Homep akra mepenmauwn,
WuBenTtapubiii_Homep, TabenbHblii_HOMep, KonuuectBo, [laTta mepemaun) u 2-3 3amnucu B JTaHHYIO
Ta0IUILy.

Bapuant 5

[IpuBenure omnpenencHus ¥ TPUMEPHl CIUHUI] ydeTa paboduero BpeMEHH pa3pabOTUYHMKOB
POTPaMMHOTO 00eCTICUeHHUSI.

[IpuBeauTe ompeneneHus TaKMX XapaKTEPUCTHK MPOTPAMMHOTO MOJIYJIS, KaK pa3Mep, CBSI3HOCT,
CICIJICHHUE C IPYTMMHU MOIYJISIMH, PyTHHHOCTb MOIYJISL.

Kakune oxna BkimtouaeT B ceOst okHo QTDesigner mocie co3maHus TJIABHOTO OKHA OyayIIero
NpUIOXKeHHsA? YKaKUTE Ha3HAYCHHUE JIF0OOTO U3 OKOH, IIEPEUUCIICHHBIX B OTBETE.



4. BioxeHHas 1mociieoBaTeabHOCTh B Python: ompenesnenne, 0COOCHHOCTH XpaHEHUST M OOpalieHus K

naHHbIM. [IpuBeauTEe MpUMeEp Co3aaHus BIIOKEHHOW MOCIEA0BATEIbHOCTH, KOXKIBIA AJIEMEHT KOTOPOil
SIBJISICTCSL CITy9aiHBIM YHCIIOM.

3amaHue: COrjJacHO MPEACTaBICHHOMY ONMMCAHUIO 3aJa4d CIPOCKTUPYHTE U pealu3yrTe Ha A3bIKE
Python nporpammy ¢ KOHCOJIBHBIM HHTEP(EHCOM MOTB30BATENS T paboThI ¢ 6a30i JaHHBIX. B MeHIO
TI0JIb30BATENS IPOTPaMMBbl 00s13aTENIBHO JOJKHBI MPUCYTCTBOBATh MYHKTHI AJi J0OaBiIeHUs B 0a3zy
HOBOW TaOJIMIIBI ¢ 3aIaHHBIM UMEHEM, JOOABJICHUS W yJNaJeHHs 3amuceil B TaOuuibl 0a3bl JaHHBIX,
yAaJeHUIo TaOauIbl U3 0a3bl JaHHBIX, BHIBO/IA COAECPKUMOT0 3aJaHHOM TaOIUIIBL.

Onucanue baza nannsix «/HTEepHET-Mara3uH» npeaHa3HAuCHA ISl XPAaHEHHs CBEIECHUN O 3aKa3zax
TOBapoOB U3 MHTEpHET-Mara3uHa U M3HAYaJbHO BKIIOYAET B cels cieayromue Tadmuipl: «ToBapbh»
(Kox_toBapa, HasBanme ToBapa, Ilena toBapa, KomnmyectBo ToBapa Ha ckiane), «KimeHTbI»
(Kox_xmuenta, ®UO, Dnekrponnsiii aapec, Konrakrueiii Tenedon). i aeMoOHCTpanuud pabOThI
NPWIOKEHUsT J00aBUTh B 0a3y maHHBIX Tabmuiy «3aka3e» (Homep 3akasza, Jlara 3aka3sa,
Kon_xmuenta, Koa_ toBapa, KommuectBo, CymMmma 3akasa) u 2-3 3amucH B JaHHYO TaOIUILy.

Tunosblie BOIIPOCHI K ITIPAKTHYECCKHUE 3aJaHUA K IK3aMEHY:

3ajaHKe Ha 9K3aMEHE COAEPXKUT 2 TEOPETUUECKUX BOIPOCA U MPAKTHUYECKYIO 3a/1ady.

Bapuant 1

1. CuHTakcuc M CeMaHTHKa 3aluCH CIEAYIOIIHUX 3JIEMEHTOB
nporpaMmbl Ha si3bike Python: xommenrtapuit (omHO- |
MHOIOCTPOYHBIN), HMEHa MEepPEeMEHHBIX U  KOHCTaHT,
o0BsiBICHHE U ompeaeneHue (QYHKIUH, HUMIOPT MOIYJs
(LIETUKOM M YaCTHYHO).

2. TpeboBaHUS K METOAMKE OLIEHKU TPYJOEMKOCTU pa3pabOTKH
U COIMPOBOXIECHUS TPOrPAaMMHOTI0 TIPOAYKTA.

Bapuanrt 2
1. CrpykTypHas cxema pa3pabaTbIBaEMOro MPOTPaMMHOIO

obecrieueHHs: Ha3HA4YeHHE, OCOOEHHOCTH IOCTPOCHUS,
MPUMEPHI.

2. Metoauka OLIEHKH TPYJIOEMKOCTH Pa3pabOoTKH MPOrpaMMHBIX
MPOIYKTOB IO METOAY QYHKIIMOHATIBHBIX TOUEK.

Bapuant 3

1. dyskmuoHaNbHAs cxeMa pa3pabaThIBAEMOT0 MPOTrPAMMHOTO
obOecrieyeHus: Ha3HAYEHHE, OCOOEHHOCTH IOCTPOCHHS,

MIPUMEPBI.
2. OcobOennoctu mnpumeHenuss Meroaukn COCOMO |l ms
JETAILHON OLIEHKU TPYJIOEMKOCTH pa3paboTku

IIPOrPaMMHOTO ITPOJTYKTA.

Bapmuanrt 4

1. CuHTakcuc W  TpUMEPHl  3alWCH  OMepanuid  HaJ
[ETOYNCICHHBIMH, BEIICCTBEHHBIMH, JIOTUYECKUMH,
CTPOKOBBIMHU TUIIAMHU JaHHBIX.

TCOPCTUUCCKHU

u

PENPONYKTH
BHBIHN




2. IlepeyeHp W KpaTKOe ONHMCAaHUE MACIITAOHBIX (HaKTOPOB
METOAMKH OLIEHKU TPYZA0EMKOCTH pa3pabOTKU MPOrpaMMHOIO
obecrieuennss COCOMO 1.

Bapuant S

1. CuHTaKCcHC U CeMaHTHKa OIepaTOPOB IMKIIA si3bika Python.

2. Ilepeyenp w onmucanme TpeOyeMBIX  XapaKTEPUCTHUK
NPOrPAaMMHOTO  MPOAYKTa, HCHOJIb3yEMbIX B METOJUKE
OLICHKA  TPYJAOEMKOCTH  pPa3pabOTKH  MPOrPaMMHOTO
obecneuyennsst COCOMO IlI.

Bapuant 6

1. Drtambl MeTola MOIIATOBOW JETalIM3alMM TpU pa3paboTke
QITOPUTMOB MPOEKTUPYEMOTO IPOTPAMMHOTO 00ECIICUEHUSI.

2. Ilepeyenpb ® ONHUCAaHHWE XapPaKTEPUCTHK  KOJUIEKTHBA
CHELMAINCTOB, HUCHONb3YEMBIX B  METOIUKE  OLIEHKU

TPYAOEMKOCTH pa3pabOTKU MPOTPaMMHOTO OOECTICUCHHS
COCOMO IlI.

Bapuant 7

1. TlepeyeHb W Ha3HAYEHHWE DJIEMEHTOB IIOJHOTO CHHTAKCHCA
OOBSIBJICHUSI W OINMCAHHS I10JIb30BATEIILCKOW (DYHKIMH B
s3eike Python.

2. Ilepeuenp u  omucanue  (GaKTOpoOB  ammaparypHo-
BBIUHCIUTENBHON cpeabl pa3pabOTKH, HCIOJIb3YEMbIX B

METOMKE OIIEHKH TPYI0EMKOCTH Pa3pabOTKH MPOrpaMMHOTO
obecneueauss COCOMO IlI.

Bapuant 8

1. CuHrakcuc M cemMaHTHKa OIEepaTopa YCJIOBMSI U OIepalui
CpaBHEHHMsI 2JIEMEHTOB B si3bIke Python.

2. Ilepeuenbp (akTOpoB, BIUSIOUUX HAa  TPYAOEMKOCTh
pa3paboTKH MPOTPaMMHOTO 00eCTIeUeHHS.

Bapuant 9

1. CrpyxrypHble kapThl KoHCTaHTaliHA: Ha3HAUYEHUE, OCHOBHBIE
AJIEMEHTBI, 0OCOOCHHOCTH TTOCTPOEHUS (TIPUMEPHI).

2. @axTopbl [UId OLEHKU CJIOXHOCTH JAHHBIX U CIOXHOCTH
TpaH3aKUUN B METOJE (PYHKIIMOHAIbHBIX TOUEK.

Bapwuant 10

1. Ha3naueHue 37€MEHTOB CUHTaKCHCa OOBSABICHUS U OIIMCAHUS
(GyHKUMU-TeHepaTopa U aHOHUMHOM (QyHKITHH.




2. Hasnauenue koddduimenTa BbIpaBHHBaHUS (B MeTome
OIICHKH  TPYIJOEMKOCTH  pa3paboOTKh  MPOTrpamMMHOIO
obecrieueHrss € MOMOIIbIO (PYHKIIMOHAJIBHBIX TOYEK) |
MIPUMEPHI TAPAMETPOB, OT KOTOPHIX OH 3aBUCUT

Bapmuant 11

1. OcobeHHocTH Tmpolecca MNPOEKTUPOBAHUS MPOrPaMMHOIO
obOecreyeHHs: HMCXOJHBbIE JaHHBIC, IOCIEIOBATEIbHOCTh U
KpAaTKO€ ONMCAHHE KaXXOr0 W3 BBIIOJHSIEMBIX JACHCTBUM,
KOHEYHBIN pe3yibTar.

2. OcoOEHHOCTH MPUMEHEHHUS METOANKH OLIEHKU TPYIOEMKOCTH
pa3pabotku mporpammHoro obecnieuenus COCOMO Il ms
MPEIBAPUTEILHON  ONEHKU TPYAOEMKOCTH  pa3paboTKu
MIPOrPaMMHOTO TIPOIYKTA.

Bapuant 12

1. CrpykrypHble KapThl JI)KeKCOHa: Ha3Hauye€HHE, OCHOBHBIC
AJIEMEHTBI, 0OCOOCHHOCTH MTOCTPOEHUS (TIPUMEPHI).

2. lIlepedeHs u onucaHue BUAOB TPAH3aKIUI, pacCMaTpUBAEMBbIX
MpU  OLEHKE  CIOXHOCTM  TpaH3aKIUH B METOJE
(GYHKIIMOHATIBHBIX TOYEK.

Bapuant 13

1. Tlopsimox M KpaTkoe OmucaHhe ACWCTBUI, BBIMOIHSEMBIX B
XOJIe TPEABAPUTEIHHOTO MPOCKTHPOBAHHS MPOTPAMMHOIO
MPOIYKTAa.

2. TpebGoBaHusl K METOAMKE OLEHKU TPYIOEMKOCTH Pa3pabOTKu
U COIMPOBOXICHUS MTPOTPAMMHOTO TIPOIYKTA.

Bapuaur 14

1. Mopnenn  CTPYKTypbl MPOEKTHPYEMOIO  MPOTPaMMHOIO
MPOJIyKTa: TMepeYeHb, OCHOBHBIE OCOOEHHOCTH KaXIou
MOJIETIH.

2. Meronuka OIIeHKH TPYA0EMKOCTH pa3paboTKU MpOTrpaMMHBIX
MPOYKTOB MO METOAY (QYHKITMOHATHHBIX TOYCK.

Bapmuant 15

1. Monayns B Python: Ha3zHaueHue, KiaaccUpUKALUS, CHHTAKCHC
U CEMaHTHKa WHCTPYKIHMH JUIS TOAKIIOUEHHUS, MpUMEpHI
MOJIyJIeH cTaHmapTHOM Oubnmmoreku Python.

2. OcOoOCHHOCTH MPUMEHEHHSI METOMKH OIEHKH TPYIO0EMKOCTH

pa3paboTku mporpammHoro obecneuenus COCOMO Il gns
JeTaIbHOM OLICHKHU TPYIOEMKOCTH pa3paboTku
IPOrpPaMMHOTO IPOJYKTA.




Bapuant 16

1. Mogenu cBsi3elt ynpaBiieHUs] MEXIY JIEMEHTaMU CTPYKTYpPBbl
IPOEKTUPYEMOTO MPOTPAaMMHOTO  MPOJYKTa: IEpPEYEHb,
OCHOBHBIE OCOOCHHOCTH KaX 10l MOJIEIH.

2. OCOOCHHOCTH IPUMEHECHHUSI METOUKH OLICHKU TPYIOSMKOCTH
pa3pabotku mporpammHoro obecnieuenus COCOMO Il ms
NPEBApUTEIILHOW  OLEHKH  TPYAOEMKOCTH  pa3pabOTKu
POTrPaAMMHOTO MPOAYKTA.

3ajaHMe. B COOTBETCTBUM C OIMCAHUEM CHUCTEMBL. A)
CIIPOCKTUPOBATh M PEAM30BaTh MPOrPaAMMHOE OOECIEeYCHHUE C
KOHCOJIbHBIM MHTep(delicoM Mob30BaTeNsl g paboThl ¢ 0azoit
JaHHbIX; B) mpencraBuTh mepedyeHb KIIOYEBBIX (QYHKIUN U
00BEKTOB, BBIICJICHHBIX M3 OMHCAHUS MpeAMEeTHON obmactu; B)
MpeACTaBuTh  (YHKIMOHAIBHYIO  CXeMy  pa3pabOTaHHOTO
npuwioxeHus.  Pa3pemiaerca  HUCNONIB30BATH  TEXHUYECKYIO
JOKYMEHTAIIMIO TI0 SI3bIKY IIporpaMMupoBanus Python.

Bapuant 1

Cucrema «YcneBaeMOCThb» IIpeIHa3HAYEHA ISl CBOEBPEMEHHOI0
ydeTa yCTIIeBa€MOCTH CTYACHTOB B CECCHIO TAKUMHU YYAaCTHUKAMH
y4eOHOTo Tmpolecca, Kak 3aBelyromuil kadenpoi, Kyparop,
ceKkpeTapb y4eOHOM 4acTH, 3aMeCTHTeNIeM aupekTopa. CBeaeHus
00 yCneBaeMOCTH CTYJIEHTOB JOJIKHBI BHOCHUTHCS B CHCTEMY
MOCJIE OKOHYAHUS CECCHH M XPAaHUTHCS B TEUCHHE BCETO MEPHOIa
ux oOyueHus. Kpome cramapTHbIX (QyHKIHA peTakTHPOBAHUS
0a3bl TAHHBIX CHCTEMa JIOJDKHA IMO3BOJISTH IOJyYaTh MEepeueHb
OILICHOK TI0 3a/JIJaHHOM JUCIUIUIMHE, 10 3aJlaHHOM CecCuH, IO
3aJIaHHOMY CTyJleHTy. KiroueBbiMu TabnuiiaMmu B 0asze JaHHBIX
CHCTEMBI SIBJISTFOTCS TaOJIUIBI: «CTyIeHThDY
(Homep crtynenueckoro Omnera, ®amwunus, HNms, OTtuectso,
Homep kypca, I'pynmna), «ductumauasy (Koa aucUUIIIHHEI,
Haspanue npenmera), «OueHKn»
(Homep ctynenueckoro Ounera, Kon aucrurmumnsl, OreHka,
Homep Ceccun).

Bapuanr 2

OnHNM U3 HasHaueHHUH cHuCTeMbl « KHIDKHBIN MarasuHy SBIISETCS
XpaHEHUE CBEACHUNM O KHUTAaX, KOTOpPbIe €CTh B KHIKHOM
MarasuHe W JIOCTYITHBI JUIS Tpoaaxku. Ilokymarens odopmiiser
3assBKy Ha HYXKHBIE KHUTH, IOCJIE YErO MPOUCXOIUT MPOBEPKa
HaJU4Msl KHUT Ha CKJIAJie MarasuHa W MPH HAJIMYUU Ha CKIIaJze
KaKuX-TH00 U3 YKa3aHHBIX KHUT, MTOCIIEIYIOIIee KOMIUIEKTOBAHUE
3akaza. KpoMme craHmapTHBIX (DYHKIMH pelakKTHpOBaHHs Oa3bl
JAaHHBIX CHCTEMa JOJDKHA IIO3BOJIATH BBINOJHATH ITOUCK
HeoOxoaumbIx KHUT o PUO aBTOpa, TOMY M3/MaHMS, HaA3BAHUIO.
KnroueBpiMu TaOmumamMu B 0a3e JAHHBIX CHUCTEMbI SIBIISIOTCS
tabmuipl:  «Kaurm» (Kon xkamru, Haspanme, ®UO aBTOpa,

[IPaKTUYECKUI

KOHCTPYKTHU
BHBIH,
TBOPYECKUU




l'on_wm3nanus, KomuuectBo sk3emiuisipoB),  «llokymaTtemmy»
(Kon_moxymatens, ®UO, Tenedon), «3aka3pl  KHHUI»
(Homep_3axkaza, Kon_mnoxynarens, Kon kaurn).

Bapuant 3

Cucrema «JlomonHuTeNEHOE 00pa3oBaHMEe) TpEAHA3HAYCHA IS
XpaHeHus: U paboOThl CO CBEICHUSAMU 00 YUYeOHBIX Kypcax
JIOTIOJTHUTEIIPHOTO ~ 00pa30BaHMs, KOTOPhIE MOTYT IIPOWTH
CTOPOHHHE CITYIIATEIH B 00pa30BaTEIHHOM YUPEKICHUH, a TAKKE
3asBKax Ha OOy4YeHHE Ha JAaHHBIX Kypcax. KpoMme cTaHmapTHBIX
byHKUMH pemakTHpoBaHUS 0a3bl JAaHHBIX CHUCTEMa JIOJDKHA
MO3BOJISATH  (DOPMHUPOBATH CIUCOK KYpPCOB (IOCTYIHBIX JIJIsI
MPOXOKJCHUS, TPOBOIUMBIX B OIPEACICHHOM MECSIIE, UMEIOIINX
OIPENICIICHHYI0 CTOMMOCTB) M 3asiBKaX, MOJAAHHBIX HA 3aJJaHHBIH
kypc. KitoueBbiMu Tabmumamu B 0aze JaHHBIX CHUCTEMBI
SBISTIOTCS TaONuIbl: «YueOHbie KypesD» (Kom kypca, Ha3Banwe,

Jara nauvana, Jlata_okoHuaHus, KomnuectBo mecr,
CrouMocTh_0Oy4eHHS), «Criymarenny
(Mpentudukarop caymarens, Oamunusa, HWma, Otuectso),
«3asBKH Ha KypChbD» (Homep 3asBku, Kox_xypca,

Wnentudukarop ciaymaress).

3agaHue: B COOTBETCTBMM C OIMCAaHUEM CHUCTEMBI. A)
CIIPOEKTUPOBATh U PEANM30BaTh MPOrpaMMHOE OOecIeYeHHe C
rpadguieckuM UHTEphEHcoM MOJIb30BaATENs I paOboThI ¢ 6a30i
JMaHHBIX; B) mpencTtaBuTh MepedyeHb KIIOYEBBIX (QYHKIMH U
00BEKTOB, BBIJICJICHHBIX M3 OMHCAHUS MpeaMeTHON obmactu; B)
MPEJICTABUTH CTPYKTYPHYIO CXEMY pa3padOTaHHOTO PUIIOKEHUSI.
Pa3pemraercs MCHonb30BaTh TEXHUUYECKYIO JOKYMEHTAIMIO I10
S3BIKY TIporpamMmupoBanus Python.

Bapuant 1

Cucrema «[lmaHuUpOBIIMKY» TpeAHA3HAueHAa IS 3allUCH,
XpaHEHUs], MOUCKA U BBIBOJIA TIEPEUHS 3a/1a4, YIOBICTBOPSIFOIIIX
3aJ]aHHOMY KpHUTEepHUIo. B KadecTBe KpHUTEpHEB Uil TOMCKA M
BBIBOJIA TICPEUHS 33124 MOXKET OBITh J]aTa, JNIUTEILHOCTD U CTaTyC
BBITIOJIHEHUS 3a1a4d. s XpaHeHus MH(OpPMALUK O 3aJadax B
COCTaB CHCTEMbI BKJIIOYCHa 0a3a JaHHBIX, B KOTOPOW CpeIH
NPOYNX HMMEIOTCS CIEAYIOIIME KIIFOUeBble TaONUIBL: «3aaadum»
(Unentudukatop 3amaun, Haszsanwe, CTaTyc BBITOJIHEHUSN),
«Kanenmgaps» (Mpentudukatop natel Hauana, Jlews, Mecs,
Iom), «Pacniucanue TeI» (Mnentudukarop 3anauu,
Wnentudukarop natel Hayana, JJIMTEIBHOCTBH BBHINOTHEHUS,
BpeMsi_Hadana BBITIONHEHHUS).

Bapuanrt 2

Cucrema «Pacnmcanue» npeaHa3HayeHa Juisl 3alicH, XpaHeHUS 1
BBIBOJIa pACHUCAHMs YyYeOHBIX 3aHITHI MHOXECTBA TPYII
CTYJICHTOB B y4eOHOM 3aBe/ieHHH. BBIBOJI pacmucaHus ITOKEH
OCYILIECTBIIATHCS, KAK MUHUMYM, JIJIs1 3aJaHHOM TPYIIbI WIH AJIs
ONPEAECTICHHOTIO MPENoIaBaTes 3a ONPEJACICHHBIN JIEHb HEJEIU




WM BCIO Heptemro. st XxpaHeHust ”HPOPMAIIUU B COCTaB CUCTEMBI
BKJIIOYEHA 0a3a JMaHHBIX, B KOTOPOH Cpelu MpOYUX HMEIOTCS
CIIEIyIOIIHNE KIIIOYEBBIE TaOJIHLIbL: «Pacnucanue»
(Unentudukatop IHS pacluCaHUs, Jenb_Henenu,
Hazpanue npenmera, Ayautopus, Pamunus npenopaBaTens,
I'pynma, Bpems_nauana 3aHsATHA), «IIpenonaBarenn»
(Unentudukarop npenonaarens, Pammms, Wwms, Ortyectso,
JloIKHOCTB), «IIpenmers» (Mnentudukarop npenmera,
HasBanue mnpeamera).

Bapuant 3

Cucrema «Yuer 00OpyIOBaHMS OpraHM3alUW» NpeAHA3HAYCHA
JUTsl paboThI CO CBEIEHUSIMU 00 000PYI0BaHHUH, UCIIOJIb3YEMOM B
OpraHM3aly, a TaKXe II0JIb30BATENAX, 32 KOTOPBIMU OHO
3akperyieHo. Kpome cTaHmapTHBIX (QYHKIHMH peaakTHpOBaHUS
0a3pl TaHHBIX CHCTEMa JOJDKHA ITO3BOJIATH IMOJIyYaTh MEPEUYCHb
000pyA0BaHNUs, 3aKPETICHHOTO 32 OMPEEICHHBIM COTPYIHUKOM
WIH OT/EJIOM, a TaKXKe NepeYeHb OTAEINIOB, IJI€ HAXOAUTCS KaKoe-
aubo obopynmoBanme. Jlyis  xpaHeHus HwHPOpMAIMH 00
00OpYJIOBaHUM M €ro TOJb30BATENAX B COCTaB CHUCTEMBI
BKJIIOUEHa 0a3a JAaHHBIX, B KOTOPOH cpedau MpOUYHUX HMEIOTCS
CIEAYIOIINE KJIIOUEBBIC TaOIHUIIBL: «O0opynoBaHue»
(MuBenTapusiii_HoMep, Ha3Banue, KonuuectBo, Jlata BbITycKa,
[TpousBogutens), «PaborHuku» (TabembHblii HOMep, DUO,
Homxuocts,  Otpen),  «l[IpuHannexHOCTb_000pYI0BaHU
(Homep_akra mepenauu, HuBenTapHslli HOMED,
TabenwsHblii_HOMEp, KonuuectBo, Jlata nepenaun).

3aaHue: B COOTBETCTBHH C OIIMCAHUEM CUCTEMBI: A) OTIPE/ICIIUTh
TPYJOEMKOCTh  pa3pabOTKH  MPOrPaMMHOIO  OOECIIeUeHHS,
peaTH3YIOIIEro OJUH U3 UHPOPMAIIMOHHBIX 00BEKTOB CUCTEMBI,
HpE/ICTaBICHHON OIHMCaHUH, c IOMOIIBID  MeToJa
(GYHKIIMOHATBHBIX TOYEK; B) CIpoeKTHpoBaTh M peaan3oBaTh
HporpaMMHOE OOeclieueHHe C KOHCOJBHBIM HHTepdericom
TI0JIB30BATENS ISl PabOTHI ¢ 0a30i JaHHBIX, peaTH3yIoNiee OJHy
U3 QYHKIMH CUCTEMbI M3 ONMUCAHMS 3aaHusl, HalpHUMep, KaKou-
anb0 W3 yKa3aHHBIX 3ampocoB K 0a3e MaHHBIX. Paspemraercs
UCIIOJIb30BaTh ~ TEXHUYECKYI)  JIOKYMEHTAIMIO IO  S3BIKY
nporpammupoBanus Python u cmpaBouHyo wuHpOpMAIHIO O
KOd(pPHIHEHTaX TPUMEHIEMOIl METOIUKH.

Bapuant 1

Cucrema «Mecrta NpoBeIeHUsT JOCYra» IO3BOJISIET BECTH YYET
BCEX MECT ropoja, e MOTYT MPOBOJUTHCS pa3BieKaTEIbHbIE
MepornpusaTus. Kaxkgoe MecTo XapakTepusyeTcs Ha3BAHHEM,
TUIIOM TPOBOJUMBIX MEPONPUITUHA, aAPECOM, BMECTUMOCTHIO
(KOJIMYEeCTBO 4esoBeK), HHpOopMaLueil o BiIajienblie — YacTHOE,
IopUaMdYecKoe JuIo, Hazpanwe, ums, OUO pykoBomuTens,
KOHTaKTHBIHA TenedoH, nata oTkpblTHs. Kaxknoe n3 mect umeer
OIpEIEICHHBIN YPOBEHb IIOCEIIAEMOCTH (YypoBeHb
HOIYJIIPHOCTH),  ONUCBHIBAEMBIH  KOJIMYECTBOM  YEJIOBEK
MOCETUBILIUX OIPEACIECHHOE MEpPONPUATUE B OINpPEACICHHYIO
jpaty. Kpome Toro, y kaxmoro MecT NpOBENECHUs MEPONPUATUIN




UMeeTcsl  NPUMEPHBIM  IuaH  OyAyluX  MEpONpUATHH.
Wudpopmanuss 000 Bcex  MEpONPHATHUAX  XPaHUTCS B
COOTBETCTBYIOIIEH 0a3e naHHBIX. Kpome cranmapTHBIX QyHKIHIA
pelakTupoBaHHus 0a3bl JAHHBIX CHCTEMa [JOJDKHA I103BOJISATh
HOJTy4aTh CJIEAYIONLYI0 HH(POPMALUIO U3 0a3bl TaHHBIX: IEpEUCHb
MECT ropoja, TJie 3alIaHMPOBAaHbl MEPOIIPUATHUS HAa TpeOyeMyro
JIaT; MEepevYeHb MEPOIPUITHH, KOTOpble OyAyT MPOBOJIUTHCS B
ropoge B OmKalllyl0 HeAENIo; IMepedeHb  OOBEKTOB
OIpEIeNIEHHOr0 TUIIA, JOCTYIIHBIX JJIsl IPOBEICHUSI MEPOTIPUATUI
B 33JIJaHHBII JCHb.

Bapuanrt 2

OCHOBHBIM Ha3HaYCHHUEM CUCTEMBI « BRICTaBOYHBIE 3aJIbI TOPOJIa
SIBIIIETCSL XpaHEeHUEe WH(OPMAIIUU O BEICTABOYHBIX 3ajlaX ropoja,
BBICTABKaX, IPOBOJIUMBIX B HUX, Y4aCTHHKAX BbICTABOK. Kax1bIii
BBICTABOYHBIA 3aJl XapaKTepU3yeTCs Ha3BaHWEM IUIOMIAJBIO,
azpecoM u TeneOHOM. 3aJl MOXKET MPHHAIICKATH KAKOMY-TTHO0
BJAJENbIly — O3TO MOXET OBITh TOpPOJACKas, oOiacTHas,
oOIIecCTBEHHA OpraHu3alys, 4actHoe Juio. [lomumo 3TOTO, B
CHUCTEME TaKXKe JIOJDKHA XPAaHUTHCA MH(OpMAIHs O BIIJENbIIax
3aya (Ha3BaHwe wiu damuiaus, aapec, TenedoH). UTto kacaercs
uH(pOpMalMd O BBICTABKaX, XPAaHHUMOW B CHCTEME, TO 3TO
uHpOpMaIKs O BUAAX BBICTABOK (BBICTABKU M300Pa3HTEIBHOTO
HCKYCCTBa, CKYJIBITYpPa, MPUKJIATHOTO U T.J.), JaTaX MPOBEICHUS
BbICTaBOK. KaXKIblli y4aCTHHK BBICTABKH MOXXET IPEICTABISAThH
HECKOJIBKO paboT, O KKJIOW M3 KOTOPHIX HEOOXOAMMO XPaHUTh
Ha3BaHHWEM, JIaTy CO37aHus, pa3Mepsl (BbICOTa, mupuHa). Kpome
CTaHJAPTHBIX (PYHKIMN peTaKTUPOBAHUS 0a3bl JAaHHBIX CHCTEMA
JIOJDKHA MTO3BOJISATH TOIYYaTh CIIEIYFONLY 0 HHPOPMAIIUIO U3 0a3bl
JTAHHBIX: TIEPEUEHb YUACTHUKOB 33JJAHHON BBICTABKH M MIX PAOOTHI;
MIEPEYCHb BCEX BHICTABOYHBIX 3AJI0B rOPO/Ia; IEPEUCHD BHICTABOK,
NPOXOJAIINX B TOPOJe B yKa3aHHYIO JaTy C yKa3zaHHEM ajpeca
3aj1a, B KOTOPOM OHa IPOBOJIUTCS.

Bapuant 3

Cucrema «Yyer oTkaza OOOpYZOBaHUS» IpeIHa3HaueHa JUIs
BEJICHUS yuyeTa OTKa3a 00Opy/IOBaHUS Ha KaKOM-ITHOO y4yacTke
npennpustus. IIpou3BOACTBEHHbIE YUYacTKHM Ha MPEATPUATHH
MMEI0 HOMEp, Ha3BaHUE (Y4aCTOK MEPEepabOTKU CHIPHS, YUaCTOK
cOOpKM KOHCTPYKUMH M T.O.). Ha KaXaoM ydacTke MOXeT
paboTtaTh pa3zHOe 00O0pyJOBaHME: Ta30BOE€, TUIPABINYECKOE,
MTHEBMaTU4eCcKoe, aekTpudeckoe. O00pynoBaHUE UMEET HOMEP U
Ha3zBaHue (MaHoMeTp. ['uapaBnnueckuii mpecc, 3MEKTPOIIPUBOL U
T.1.). JIto6oe oGopynoBaHue MPOXOAUT TEXHUUECKHI OCMOTD, 3a
roJl UX MOXeT ObITh HecKoybko. DuKcupyeTcs narta ocMoTpa U
pe3ynbTaT — rojieH kK paboTe, nepenars B pEMOHT, CIHCATh U T.1.,
a TaKKe TMpHUYMHA Hepabouero CoOCTOSIHUS O000pyIOBaHHS
(MexaHu4eckasi MOJOMKa, 3JEKTPOMPOBOAKA U T.M. — MPUYUHBI
oTkaza). Kaxaplii OCMOTp MTPOBOJUT KaKOW-JIUOO COTPYIHHK
TEXHUYECKOIO OTAeNla, O KOTOPOM B CHUCTEME XPAHATCS
cienyoomue AaHHbie: TabenbHbld HOMep, DPUO, mAOMKHOCTH.
O6opyoBaHre MOXET OTKa3zaTb B paboTe H  MEXIy
TEXHUYECKHMMHU OCMOTPAMH, B TAKOM ciiy4yae (hUKCHpYyeTCs Jara,




npuunHa, @O corpyaHuKa, MPOBEAIIET0 OCMOTP Ha MOMEHT
otkaza. Kpome cranmapTHbeix (yHKIMH pegakTHpoBaHuUs Oa3bl
JAHHBIX CHUCTEMA JOJDKHA IO3BOJIATH IOIYy4aTh CIELYIOILYIO
uHpopManuioo u3 0a3pl JaHHBIX: [E€peueHb OTKAa3aBIIETO
000pyZOBaHUs Ha 3aJlaHHOM Yy4YacTKe MPEINpUATHS; NEpeUeHb
OCMOTPOB O0OPYZOBaHUS C 33aJaHHBIM MHBEHTAapHBIM HOMEPOM;
IIEpEYCHb COTPYAHHUKOB, IIPOBOIUBIIINX OCMOTp B
MHTEPECYIONIYIO JaTy.




