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Bapmuanr 1

[lepeuncnure 06a30Bble aNTOPUTMBI, MO3BOJSIOIIME PEATM30BAaTh OCHOBHBIE 33/7a4d 0OpabOTKH
BJIO>KEHHBIX MocienoBaTesibHOCTel. [IpuBeanuTe 6510K-cXeMy OJHOTO U3 MEPEUNCICHHBIX IPUEMOB Ha
BBIOOD.

Kak npu mpoekTHpoBaHMM MPOTPAMMHOIO OOECIEUeHMs] YUUTHIBACTCS PE3yJIbTaThl COCTaBICHUS
crieHapusi paboThl MOJB30BaTENEH C pa3padaTbIBaEMbIM MPOIPAMMHBIM MPOAYKTOM, CO3aBa€MOI0
pu GOPMHUPOBAHUU TPEOOBAHHI K TTPOTYKTY?

Ha3nauenue u CMHTaKCHC (C TIOSICHEHHEM Ha3HAuUCHHsSI SJICMEHTOB CHHTaKcuca) MeToa bind.

Kakumu daxtopamu ompezensercs HIKHUNA Tpefes ATUTENbHOCTH pa3pabOTKU MpOrpaMMHOTO
npoaykTa? YUUTHIBAeTCA JM OH IPU OIEHKE TPYAOEMKOCTH pa3pabOTKH MPOrpPaMMHOIO
obecnieuenusa? OTBET apryMeHTUPOBATb.

3ajaHMe: COTJIAaCHO IMPEJICTaBICHHOMY OMUCAHMIO 0a3bl JAHHBIX CIIPOSKTHUPYWTE U pearu3yiTe Ha
si3bike Python mporpamMmy ¢ KOHCOJIbHBIM HHTEP(EHCOM MOJIb30BaTENs AJ1s pabOThI ¢ 0a30i JaHHBIX.
B meHro nonp3oBarenst mporpaMmbl 00s13aTENbHO JOHKHBI IPUCYTCTBOBATD ITYHKTHI JIJIsl 100aBIEHUS
B 0a3y HOBOHW TaONHIIBI C 33JJaHHBIM MMEHEM, J00aBJICHUs U yAaJeHHs 3amuceil B TaOMuIbl 6as3bl
JAHHBIX, YHAJCHWIO TaOIWIBl W3 0a3bl JAaHHBIX, BBIBOJA COACPKUMOTO 3aJaHHON TaOJHUIIBL.
JonyckaeTcst 1006aBIATh Apyryue MyHKTHl MEHIO TI0 CBOEMY YCMOTPEHHIO.

Onucanmne: baza gaHHBIX «YCHEBaeMOCThb» MpeJHAa3HaueHa JUIsi XpaHEHUS CBENEHUH 00
yCIIEBAEMOCTH CTYJEHTOB M HM3HAYaJbHO BKJIIOYAaeT B cels cienyromue Ta0nunbl: «CTyIeHThD)
(Homep_crynenyeckoro_oOwmnera, @Damwmius, Wwmsa, OrtuectBo, Homep kypca, ['pymma),
«JIucrummuaedy (Kon_mucuumnunel, HazBanue _npeamera). st 1eMOHCTpAUK paOOThI IPHUITI0KEHHSI
no0aBuTh B 0a3y maHHbIX Tabmuiy «Ouenkn» (Homep_ crynendeckoro Owitera, Ko AUCHUILTHHEL,
Onenka) u 2-3 3anucu B JaHHYIO TaOIHILy.

Bapuanr 2

Kakum o0pa3zom mpu CO3AaHUM BU3YaJbHOTO KOMIIOHEHTa OKHA MOKHO MU3MEHHUTH MapaMeTphl €ro
otobpaxenus? [IpuBenure npumep.

Yro Bxoaut coctaB D-TpeGoBanuii?

Kakum oOpazom B (yHKIMIO Ha s3bike PYythOn ocyimecTmisercss mepenadya MEPEMEHHOTO YHCIIaA
HEMMEHOBaHHBIX aprymeHToB? [IpuBenute npumep craHaapTHOW PYHKIINMU, B KOTOPOH HCIONb3yeTCs
MepeMEHHOE KOJIMUEeCTBO HEMMEHOBAHHBIX apTyMEHTOB.

Kakumu ¢akropamu ormpenensieTcss BEpXHUU Mpeaen UIMTENbHOCTH pa3paboTKU MPOTPaMMHOIO
npoAykra? VYUWThIBaeTCs JIM OH TMpPU OLEHKE TPYJOEMKOCTH pa3pabOTKU MPOTrpaMMHOIO
obecnieuenua? OTBET apryMeHTUPOBATb.

3agaHue:. COINIaCHO NPEJCTAaBICHHOMY OIMCAHUIO 33Ja4d CIIPOEKTUPYWUTE U pealu3yilTe Ha sI3bIKe
Python nporpammy ¢ rpadguueckum naTEpdEcoM Momb30BaTest st paboThl ¢ 6a30i AaHHBIX. B OkHe
IporpaMMbl  0053aTE€IbHO JIOJDKHBI TMPUCYTCTBOBAaTh dJEMEHTHI HHTep(eiica, MO3BOJSIONINE
BBITIOJTHUTH: 100aBIIeHUE U yJalleHUe 3anuceil 3aJaHHON TaOIuIIbl 0a3bl TaHHBIX, YaICeHUE TaOIUIIbI
u3 6a3bl JaHHBIX, BBIBOJ] COAEPKUMOI0O 3aJaHHOM TaOJIUIIbI.

Onucanue baza nannbix «bubnuoreka» npeaHazHadeHa Ui XpaHEHUs CBEACHUN O KHUTAX, KOTOpbIE
€CTh B OMOITMOTEKE, a TAK)KE YMTATEISAX, KOTOPHIE B3sJTM KHUTH B OMOJIMOTEKE, M M3HAYATIBHO BKITFOYAET
B cebs cnemyromue Tabmunel: «Kuaurm» (Kom kuurm, Hasanwe, ABtop, ['ox_u3nanus,
KomuuectBo sk3emiuisipo), «Uwuratenu» (Kox uwmrtartens, ®UO, Tenedon). Jiast memoHCTparuu
paboTel TpUIIOKEHUs 00aBUTh B 0a3y MJaHHBIX Tabmuiy «3aka3el kHur» (Homep 3akasa,
Kon_uwrarens, Kox_xuuru) u 2-3 3anucu B JaHHYIO TaOIUILy.

Bapuanr 3
[IpuBenuTe npuMepsl onepanuii mpeodpa3oBaHus B si3bike Python onHuX THIIOB NaHHBIX B Apyrue. B

mpuMepax J0JIKHBI OBITE 3a)IeI>'ICTBOBaHI)I TAaKHEC THUIIbI JaHHBIX KaK: IEJI0€ YU CII0, YHUCIIO C HJ'IaBaIOHIeI\/’I
TO"IKOI‘/JI, CTpPOKa, KOPTECK, CIIMCOK, MHOXKECTBO, CJIIOBApPhb.



Jist yero npeHazHaveH sneMeHT Canvas u Kakre OCHOBHBIE METO/IbI IT0 pabOTe C JaHHBIM 3JIEMEHTOM
MO>KHO HCIIOJIb30BATH IOCJE €r0 CO3AaHUsA?

Kakue tunst D-tpeboBanuii cymiectBytot? IlpuBeanre npuMepbl KaTeropuil TpeOoBaHMA 11 KaXKI0TO
13 YKa3aHHBIX THIIOB.

[IpuBenure mpuUMEpPbl  BCIHOMOIATEIbHBIX HAKOHOMUYECKHMX  XapaKTEPUCTUK  IPOU3BOJCTBA
IPOrPaMMHBIX MPOAYKTOB, YYUTBHIBAEMBIX MPH OLIEHKE TPYJOEMKOCTH Pa3pabOTKH MPOTrpaMMHOIO
oOecrieueHus.

3agaHue: COIIacHO NPEICTABICHHOMY ONUCAHUIO 33/1a4d CIIPOEKTUPYWTE U pealu3yhTe Ha SI3bIKE
Python nporpammy ¢ KOHCOJIBHBIM HHTEP(HEHCOM MOJIB30BATEIIS 17151 PA0OTHI ¢ 0a30¥ HaHHBIX. B MeHIO
M0JIb30BATENS MPOTpamMMbl 003aTENIbHO JIOJKHBI IPUCYTCTBOBATh IYHKTHI 7S 100aBiieHus B 0a3y
HOBOH TaOJIMIBI C 33/JaHHBIM UMEHEM, TOOABJICHUS M yHaJCHUs 3amuceid B TaOnMibl 0a3bl JaHHBIX,
yaaJeHuIo TabIuIlbl U3 0a3bl JaHHBIX, BBIBOAA COAECPKUMOTO 3aJaHHOU TaOIUIIBI.

Onucanne baza nanupix «Karanor yueOHBIX KypcoB» IMpeaHa3HaueHa JUIsl XpaHEHUs CBEIECHHH 00
y4eOHBIX Kypcax, IOCTYINHBIX Jii JOMOJHUTEIbHO H3Y4YEHHsI CTyACHTaMHu 0O0pa3oBaTEIbHOTO
YUPEXKIEHUS, a TAK)KE CTYyJEHTaX, KOTOpbIE MOJAIM 3asBKU A1 OOydyeHHUs Ha JaHHBIX Kypcax, U
M3HAYaJlbHO BKIIOYAeT B cels cienyromue Tabmuubl: «YdeOuoie kypes» (Konm kypca, Ha3panue,
Jlara nHavana, Jlata oxonuanus, KomuuectBo Mmect), «CtyneHts» (Homep crynenueckoro Ousiera,
®amunus, Umsa, OtuectBo, ['pynma). s nemMoHcTpanuu padOThl MPHIIOKEHUST 100aBUTh B 0azy
JMaHHBIX Tabauiy «3asBku Ha Kypcel» (Homep 3asBku, Kox kypca, Homep crynenueckoro Owusera)
1 2-3 3anucH B IaHHYIO Ta0JIHILy.

Bapuanr 4

Kaxyto poinb urpaet Maket Juisi BUIDKeTa B si3bike Python? Kakopa Oynet pa3HuIa npu UCroib30BaHUH
Makera 1 0e3 ero ucnosp3oBanus? [losicHuTh Ha puMepe.

[lepeuncnure KaTeropuu METPUK KOHTPOJIs KauecTBa D-TpeOoBaHMi, a Takke NMPUBEAUTE MIPUMEPHI
Ha3BaHUs METPUK B KAXKJIOW U3 KaTErOpUH.

Tunb! yncnoBbIx 3HaueHUit B Python u orpannuenus Ha ux 3amuck. [IpuBeauTe npuMep onpeaeacHus
THIIA YUCIOBOT'O 3HAYECHUS.

[Tepeuncnure napaMeTpbl, KOTOPBIMU 33/1aeTcsl GYHKLIMOHAIBHBIN pa3Mep MPOrpaMMHOIO IPOAYKTa
B Meroauke oneHku Tpynoemkoctu CETIN. [TpuBenure nmpumep 3amucu GpyHKIIMOHAIEHOTO pa3Mepa
IIPOrPpaMMHOTO IIPOJYKTa B COOTBETCTBUU C YKA3aHHOW METOIUKOM.

3agaHue: COINIaCHO NPEJCTaBICHHOMY OIMCAHUIO 33Ja4d CIIPOEKTUPYWUTE U pealu3ylTe Ha sI3bIKe
Python mporpammy ¢ rpadgudeckum naTepdeiicoM nonp3oBatens st paboThl ¢ 6a30it aHHBIX. B okHe
IporpaMMbl  0053aTE€IbHO JIOJDKHBI TMPUCYTCTBOBAaTh dJEMEHTHI HHTep(elica, MO3BOJSIONINE
BBINOJIHUTB: J100aBJICHUE U yaleHUe 3aicel 3aJaHHOM TaOmuIbl 6a3bl TaHHBIX, yaJleHUuE TaOJINIIbI
u3 6a3bl JaHHBIX, BBIBOJ] COAIEPKMUMOI0 3aJaHHOM TaOJIUIIbI.

Onucanne baza nanseix «Katamor o0opynoBaHHs OpraHM3alliW» IpelHA3HAuYeHa I XpaHEHHs
CBeIeHUI 00 000pyAOBaHUHU, UCIIOJIB3YEMOM B OpPraHU3alliH, a TAK)KE M0JIb30BATENAX, 32 KOTOPBIMU
OHO 3aKpeIyIeHO W HW3HAYalbHO BKIIOYAaeT B cebs cieayromue Tabmuubl: «OO0opynoBaHuE»
(MuBenTtapubiii_HOMep, Haspanuwe, KomuuectBo, [lara Beimycka, [IpomsBomutensb), «PabOTHHUKNY
(Tabenbubiit_HOMep, PUO, JomkHocTh, OTaem). list AeMOHCTpauy paboThl MPUITIOKEHUS JOOABHUTh
B 0a3zy gpanHbIXx Tabmuny «lIpunaanexHocts oOopynoBanusi» (Homep akrta mepenauw,
WuBentapusiii_Homep, TabenbHbIil HOMep, KonanuectBo, Jlata nepepaun) u 2-3 3amucu B JaHHYIO
Ta0IHILy.

Bapuanr 5§

[IpuBenure omnpeneneHus M TNPUMEPHl E€AUHMI] YydyeTa paboyero BpEeMEHH pa3padOTUYMKOB
MPOrPaMMHOTO OOECTIeUeHUSI.

[IpuBenuTe onpeneneHus TAKUX XApaKTEPHUCTHK MPOTPAMMHOIO MOJYJISA, KakK pa3Mep, CBSA3HOCT,
CIETUICHUE C IPYTUMHU MOIYJSIMU, PYTUHHOCTH MOZYJIS.

Kakne okna BKkaowaeT B cebs okHo QTDesigner mocime co3gaHus TJaBHOTO OKHA OyayIIero
MPUIOKEHUsA? YKaXUTe Ha3HauUeHHUE JII000T0 U3 OKOH, IIEPEYHCICHHBIX B OTBETE.



4. BioxxeHHas mociieoBaTeabHOCTh B Python: omnpenenenne, 0COOCHHOCTH XpaHEHUST M OOpaleHHs K

naHHbIM. [IpuBeauTe MpuUMeEp co3aaHus BIOKEHHOW MOCIEA0BATEIbHOCTH, KK IBIA AJIEMEHT KOTOPOM
SBJISIETCSI CITy4ailHbIM YHCIIOM.

3amaHme: COrjJacHO MPEACTaBICHHOMY OMMCAHUIO 3a/ladyd CIPOEKTHUPYHUTE M peaM3yMTe Ha A3bIKE
Python nporpammy ¢ KOHCOJIBHBIM HHTEPHEHCOM TOIB30BATEIS ISl PA0OTHI ¢ 0a30#t JaHHBIX. B MeHIO
M0JIb30BATENS MPOTpamMMbl 0053aTENIbHO JIOJKHBI IPUCYTCTBOBATh IYHKTHI 7S 100aBiieHus B 0a3y
HOBOM TaOJIMIIBI C 3aJIaHHBIM UMEHEM, JI00ABIICHUS W yJAJICHUS 3aluceid B TaOJuIbl 0a3bl JaHHBIX,
yaajaeHuIo TabauIbl u3 6a3bl JaHHBIX, BBIBOAA COAEPKUMOT0 3aJaHHOM TaOIUIIBI.

Onucanue basza nanneix «HTEepHET-Mara3uH» npeaHa3HaueHa NIl XpaHEHUsS CBEJICHUN O 3aKa3ax
TOBapoOB U3 MHTEpHET-Mara3uHa U M3HAYaJIbHO BKIIOYAET B ce0s cienyrouiue TaOmuibl: «ToBapb»
(Kox_toBapa, Hasmanme ToBapa, Ilena toBapa, KosmdectBo TOBapa Ha ckiane), «KimeHTBI»
(Kox_xmuenta, U0, Dnekrponnsiii aapec, Konrakrueiii tenedon). s geMoHCTpanuud pabOThI
MPWIOKEHUs J00aBUTh B 0a3y maHHBIX Tabmuiy «3aka3e» (Homep 3akaza, [lara 3aka3sa,
Kon_ xmuenta, Kog_ toBapa, KonmmuectBo, Cymma 3akasa) v 2-3 3anucH B JaHHYIO TaOIUITy.

Tunosble BOIIPOCHI M1 NIPAKTUYICCKHUE 3alaHUA K IK3aMEHY:

3ajaHue Ha DK3aMEHE CONEPKUT 2 TEOPETHUECKUX BOIPOCA U NMPAKTUUYECKYIO 3aJauy.

YpoBeHb
3aganue 1019 MOKa3aTe/isi OEHMBAHUS JeCKpUNTOpPa «3Haer» | Bun 3aganus
CJI0KHOCTH
Bapuanr 1 TEOPETUYECKU | PEHPOAYKTU
71 BHBIU

1. CuHTakcuC W CEMaHTHKa 3alHCH CIEIYIONIMX 3JIEMEHTOB
mporpaMMbl  Ha s3bike  Python: kommenTapuit (ogHO- |
MHOTOCTPOYHBIN), HWMEHAa T[EPEMEHHBIX W  KOHCTAaHT,
OoOBsIBICHHE U oOlpeaenaeHue (QYHKIUH, HMIOPT MOIYJISI
(LIeTMKOM M YaCTUYHO).

2. TpeboBaHUS K METOIMKE OLIEHKU TPYIOEMKOCTH pa3pabOTKH
Y COTIPOBOKICHUSI TPOTPaMMHOTO POTYKTA.

Bapuanr 2
1. CrpykTypHas cxema pa3pabaTbIBa€MOro MPOTrPaMMHOIO

o0ecreyeHus: Ha3HAue€HUWE, OCOOCHHOCTH MOCTPOCHMS,
IIPUMEPBHI.

2. MetoauKa OIIEHKH TPYIO0EMKOCTH Pa3pabOTKH MPOTPaMMHBIX
MPOAYKTOB IO METOAY (YHKIIMOHATIBHBIX TOYEK.

Bapuant 3

1. qDYHKI_II/IOHaJ'ILHaH cXeMa pa3pa6aTI>1BaeMor0 porpaMmMHOTO
obecneueHuUs: Ha3HAa4YCHUC, 0COOEHHOCTH IMOCTPOCHUA,

MIPUMEPHI.
2. OcobOennoctu mnpumeHerus Meroaukn COCOMO |l s
JIeTaIbHON OIIEHKH TPYJIOEMKOCTH pa3paboTku

MIPOrPaMMHOTO ITPOJTYKTA.

Bapuant 4

1. CuHrakcuc U  TOpUMEphl  3alWdCH  ONepaluil  Haj
LEI0YMCIEHHBIMH, BELIECTBEHHBIMH, JIOTUYECKUMU,
CTPOKOBBIMH THUTIAMU JIAHHBIX.




2. ITlepeyenp W KpaTKO€ ONMHCAaHWE MAacCIITAaOHBIX (HaKTOPOB

METOJIMKH OIIEHKH TPYAOEMKOCTH pa3paboTKH MPOrpaMMHOTO
o0ecnieuennss COCOMO |Il1.

Bapuant S

1. CuHTakcHC U ceMaHTHKa OIepaTOpoB IHKJIA si3bika Python.

2. Ilepeyenp u omucaHue TPeOYEeMBIX  XapaKTEPHUCTHK
[IPOrPAMMHOI0 IIPOAYKTA, HCIOJb3YEMBIX B METOJIUKE
OLIEHKA  TPYAOEMKOCTH  pa3pabOTKH  MPOrpaMMHOIO
ob6ecreuenuss COCOMO I1.

Bapuaur 6

1. Drtampl MeToNa MONIATOBOW JETaNM3AIMKM TpU pa3padboTke
QJIITOPUTMOB MPOECKTUPYEMOTO IPOrPaMMHOT0 00ECTIeUeHUSI.

2. IlepeueHb W ONUCaHHE XapaKTEPUCTUK  KOJUIEKTHBA
CHEIUATUCTOB, HCIIONB3YEMBbIX B  METOJUKE  OICHKU
TPYJOEMKOCTH pPa3pabOTKH MPOTrpaMMHOI0 oOecredeHus
COCOMO II.

Bapuant 7

1. TlepeyeHb W Ha3HAYCHHE DJICMEHTOB MOJHOTO CHHTaKCHCA
OOBSIBIICHUSI U OIMCAHUS MOJB30BATEIBCKOW (DYHKIMU B
si3bIke Python.

2. ITlepeuenp w  omnucanue  (aKTOPOB  amIapaTypHO-

BBIYUCITUTENBHON cpeAbl pa3pabOTKH, WHCIONb3yEeMbIX B
METOAMKE OIIEHKH TPYJOEMKOCTH Pa3paboTKH MPOTPaMMHOTO

o0ecnieuennss COCOMO Il1.

Bapuanr 8

1. CuHTakcuc M ceMaHTHKa OIlepaTropa YCIOBHS U Omeparui
CpaBHEHUS JIEMEHTOB B si3bIke Python.

2. Ilepeyenp (PakTOpoB, BIMSAIONIMX HA  TPYIOEMKOCTb
pa3paboTKU MIPOrPaMMHOTO 00eCTIeueHHUS.

Bapuaut 9

1. CrpykrypHsle kapTbl KoHcTaHTaliHA: Ha3HAUEHHE, OCHOBHBIE
3JIEMEHTBI, 0COOEHHOCTH TOCTPOEHUs (TIPUMEPBHI).

2. (DaKTOpI)I JJI1 OLCHKH CJIOXHOCTH JaHHBIX H CJIO0XKHOCTHU
TpaH3aKI.IPIﬁ B METOAC (I)yHKLII/IOHaJ'IBHLIX TOYCK.

Bapuant 10




1. Ha3naueHue 31€MEHTOB CHHTAKCUCA OOBSBIICHUS M OITUCAHHUS
(hyHKIMHU-TeHepaTopa U aHOHUMHOM (DYHKITHH.

2. Hasnauenue koaddunueHTa BbeIpaBHHBaHUS (B METOJC
OLIEHKA  TPYIOEMKOCTH  pa3pabOTKH  MPOrpaMMHOIO
obecricueHHss C TIOMOIIBbIO (DYHKIIMOHANBHBIX TOYCK) H
MIPUMEPHI TAPAMETPOB, OT KOTOPHIX OH 3aBUCUT

Bapuanr 11

1. OcobenHocTu mpolecca HPOSKTHPOBAHUS IMPOTPAMMHOIO
o0OecrieueHus: MCXOJHbIE JaHHBIE, IOCIEAOBATEILHOCTh U
KpaTKO€ OINMCAHUE KaXKJIOr0 W3 BBINOJIHAECMBIX JECHCTBUH,
KOHEYHbIN pe3ynbTar.

2. OcoOeHHOCTH MPUMEHEHHS] METOAUKHU OLIEHKH TPYAOEMKOCTH
pa3pabotku nporpammuoro obecnieuenus COCOMO |l must
MpPEeIBAPUTENILHON  OLEHKU TPYHOEMKOCTH  pa3paboTKu
MPOTPaAaMMHOTO MTPOIYKTA.

Bapuaur 12

1. CrpykrypHble KapThl J[KekcoHa: Ha3Hau€HUE, OCHOBHBIE
3JIEMEHTBI, 0OCOOCHHOCTH MOCTPOEHUS (IPUMEPHI).

2. lIlepedeHb u onMcaHue BUAOB TPAH3aKIUI, pacCMaTPUBAEMBIX
OpU  OINECHKE  CIOXKHOCTH  TpaH3aKIUH B MeEToje
(GYHKIIMOHATIBHBIX TOYEK.

Bapuant 13

1. Tlopsaok u KpaTkoe OINMCAaHUE ACHCTBHIA, BBHITOIHSIEMBIX B
XOJIe TPEIBAPUTEIHEHOTO TPOSKTHPOBAHUS MPOTPAMMHOTO
MPOIYKTA.

2. TpebGoBaHusi K METOAMKE OIEHKU TPYIOEMKOCTH Pa3pabOTKH
Y CONPOBOKACHUS IIPOTPAMMHOTO TIPOIYKTA.

Bapmuanr 14

1. Mopenun CTPYKTypbl MPOEKTHPYEMOTO  MPOTPAMMHOIO
MPOAYKTa: TEPeYeHb, OCHOBHBIE OCOOCHHOCTH Ka)JIOH
MO/IEJIH.

2. Meronuka OIeHKH TPYIOEMKOCTH pa3paboTKH MPOTrpaMMHBIX
MIPOIYKTOB IO METOY (PYHKITMOHATBHBIX TOYCK.

Bapuanrt 15

1. Monaynb B Python: Ha3zHadyenue, kiaccuduKaIus, CHHTAKCHC
U CEMaHTHKa WHCTPYKIMHU IS TOJKIIOYCHUS, MPHUMEPHI
MOJIyJIeH cTaHmapTHOW OubmroTeku Python.

2. OCOOCHHOCTH MPUMEHEHHS METOMKHU OIIEHKH TPYJI0EMKOCTH

paspabotku nporpammuoro obecrieuenus COCOMO |l must




JETAIbHOU OLIEHKH TPYAOEMKOCTH pa3paboTku
IIPOrPpaMMHOTO MPOAYKTA.

BapuanTt 16

1. Mopnenu cBsi3eil yrpaBieHUsS MEXKIY dJIEMEHTaAMU CTPYKTYpPBI
MPOCKTUPYEMOI'0  MPOTPAMMHOIO  MPOAYKTAa: TMEpPEUECHb,
OCHOBHBIE OCOOEHHOCTHU KaXKA0WH MOJICIH.

2. OcOoOEHHOCTH MPUMEHEHHUSI METOAUKHU OL[CHKH TPYA0SMKOCTH
pa3pabotku nporpammuoro obecrieuenus COCOMO |l must
NpPEABAPUTEIILHON  OLIEHKH  TPYJAOSEMKOCTH  pa3paboTKH
IPOrPaAMMHOTO MTPOJYKTA.

3aganue 1J151 MoKa3areJisi OLEHUBAHMS JeCKPUIITOPa B 3ananns YpoBeHb
«YMmeer» CII0XKHOCTH
3ajaHue: B COOTBETCTBUM C OINMCAaHUEM CHUCTEMBI. A) | MPAKTUYECKUH | KOHCTPYKTH
CIIPOCKTUPOBATh U PEAU30BATh MPOrPAMMHOE OOECIEUEeHHE C BHBIH,
KOHCOJIBHBIM HMHTep(helcoM MoJIb30Batelis sl padboThl ¢ 0a3oi TBOPYECKUI

naHHblX; B) mpenctaBuTh nepedeHb KIHOYEBBIX (DYHKUMH U
O00BEKTOB, BBIJICJICHHBIX U3 ONHUCAHUA MpeIMEeTHOH obsactu; B)
NpeACTaBUTh  (QYHKIHMOHAIBHYIO  CXeMy  pa3pabOTaHHOTO
IPWIOKEHUsA.  Paspemaercss  HMCIONB30BaTb  TEXHUYECKYHO
JOKYMEHTAIIHIO IT0 SI3bIKY IMporpaMMupoBanus Python.

BapuanTt 1

Cucrema «YcrneBaeMOCThb» IIpeIHa3HAYEeHA ISl CBOEBPEMEHHOTO
y4eTa yCIeBaeMOCTH CTYJIEHTOB B CECCUIO TAKMMH yYaCTHHUKAMU
y4eOHOro Tmpollecca, Kak 3aBeAyrolmil kadenpoil, Kyparop,
CeKpeTaphb y4eOHOU 4acTu, 3amecTuTeneM aupektopa. CBeaeHUs
00 yCHeBaeMOCTH CTYJIEHTOB JOJKHBI BHOCHUTHCSI B CHCTEMY
MOCJIE€ OKOHYAHUS CECCUM U XPAHUTHCS B TEUEHHUE BCETrO MEepruoaa
ux obydenus. Kpome crangapTHbIX (QYHKIHMA peIaKTUPOBAHUS
0a3pl JAaHHBIX CHUCTEMa JIOJDKHA MO3BOJATH IMOJy4aTh MEpeYeHb
OIICHOK IT0 3aJaHHOM MUCIMINIMHE, IO 3aJaHHOM CEeCcCHH, IIO
3alaHHOMY cTyAeHTy. KiroueBbiMU TaOnuiiamMu B 0a3e JaHHBIX
CUCTEMBI SIBJISIFOTCS TaOJIHIIBI: «CTyneHThI»
(Homep_ctynenueckoro Omiera, Damwunus, HWwms, OtdecTBo,
Homep kypca, I'pynma), «ductummuaey (Kox aucuurniuHsbl,
Ha3Banue npenmera), «O11eHKn»
(Homep ctynenueckoro Ounera, Kon mucruruimabl, OrneHka,
Homep Ceccun).

Bapuanr 2

OnHuM U3 HazHaueHUH cuctembl «KHIKHBIA Mara3un» sBiseTCs
XpaHEHUE CBEACHUH O KHUTraX, KOTOpblE €CTh B KHIKHOM
MarasvHe M JOCTYNHBI Ui npofaxu. [lokymnarens odopmiser
3asiBKY Ha HYXKHbI€ KHUTH, IOCJI€ YEro MPOUCXOTUT IMpPOBEpKa
HQJINYMS KHUT Ha CKJIaJie Mara3vHa U MpH HAIWYMM Ha CKIIAJe
KaKUX-1100 U3 YKa3aHHBIX KHUT, TOCJEYI0IIee KOMIUIEKTOBaHNE
3aka3a. Kpome cranmapTHhIX (YHKUIMH pelakTHpPOBaHUsS Oa3bl




JaHHBIX CHUCTEMa JOJDKHA TIO3BOJIATH BBIMONHITH IOWCK
HeoOxoaumbIx KHHAT o PHO aBTOpa, TOMY U3AAHUS, HA3BAHHMIO.
KitoueBbiMu TabnuiiamMu B 0a3e JaHHBIX CHUCTEMBI SIBISIFOTCS
tabmuiel:  «Kaurn» (Kon xaumru, Hasanme, ®HO aBTOpa,
l'on_wm3nanusa, KomuyectBo sk3emiuisipoB),  «lloxymarenu»
(Kox_mokymarens, @®UO, Tenedon), «3aka3pl  KHUT»
(Homep_3aka3za, Kox_noxynarens, Kon kxurn).

Bapuant 3

Cucrtema «JlononHuTenbHOe 00pa3oBaHUE» MpeAHA3HAYEHA IS
XpaHeHuss U paboOTBl CO CBeACHUSAMH 00 Yy4eOHBIX Kypcax
JONOJHUTEIBHOTO 00pa3oBaHUs, KOTOpbIE MOIYT IpPOHTH
CTOpPOHHHME CITyIIaTeNId B 00pa30BaTEIbHOM YUPEKICHUH, a TAKKE
3asBKax Ha oOy4yeHMEe Ha JaHHBIX Kypcax. KpoMe cTaHmapTHBIX
GyHKIMHA penakTHpOBaHUS 0a3bl JaHHBIX CHUCTEMa JIOJDKHA
HO3BOJISITE  (POPMHPOBATH CHHCOK KypCOB (JOCTYIHBIX IS
MIPOXOXKJICHHS, TIPOBOIUMBIX B OIIPEACICHHOM MECAIIE, UMEIOIINX
OIpEJICJIEHHYI0 CTOUMOCTB) M 3asBKaX, MOAAHHBIX Ha 3aJJaHHBIN
kypc. KiroueBbiMu Tabnuiiamu B 0aze JIaHHBIX CHCTEMBI
ABJISIOTCS Tabmuibl: «YueOHsle Kypes» (Ko kypca, Hazpanue,

Jara Havana, Jlara_ oxkoHuYaHMS, KomnuectBo Mmecr,
CroumocTh 00ydeHus), «Cnymarenmn
(Mnentudukarop ciaymarens, Pammmmsa, HWmsa, OtyectBo),
«3asiBKU Ha  Kypcel»  (Homep 3asBkw, Koa_xypca,

Wnentudukatop ciymaTens).

3ajaHue: B COOTBETCTBUM C OIMCAaHUEM CHUCTEMBL. A)
CIIPOCKTUPOBATh U PEAM30BaTh MPOrPAMMHOE OOECIIEUEeHUE C
rpadguiyeckuM HHTEep(dErcoM TOJIb30BaTENs I padoTHl ¢ 6a30i
naHHblX; B) mpenctaBuTh NepedeHb KIHOYEBBIX (DYHKUUNA U
O00BEKTOB, BBIJICTICHHBIX M3 OMHCAHUS MpeAMeTHON obnactu; B)
MPEACTABUTH CTPYKTYPHYIO CXeMY pa3paboTaHHOTO MPUITIOKEHHS.
Paspemiaerca ucnonb3oBaTh TEXHUYECKYIO JTOKYMEHTALUIO IO
SI3BIKY MTpOrpamMmupoBanus Python.

BapuanTt 1

Cucrema «[InanupoBmMK» TpeAHA3HAYEHA I 3aIlKCH,
XPaHEHHUs, TIOMCKa U BBIBOJA IEPEUHs 3a/1a4, yIOBJIETBOPSIOINX
3aJaHHOMY KpHUTEpHIO0. B KadecTBe KpUTEpUEB ISl TMOUCKA U
BBIBOJIA ITEPEYHS 33724 MOXKET OBITh JaTa, IUTEITbHOCTD U CTaTyC
BBITIOJIHEHUS 3a7aun. JJis XpaHeHus: nHPopMaluu O 3ajadax B
COCTaB CHCTEMbl BKJIIOYEHa 0a3a NaHHBIX, B KOTOpOH cpeau
MPOYUX HMMEIOTCS CIEAYIOIINE KIIOYEBBIC TAONHIIBI: «3amadm»
(Unentudukatop 3amauu, Ha3Banume, CTaTyc BBINOJIHEHUS),
«Kanengapes» (Mnentudukarop narel Hauana, Jlenp, Mecsn,
lon), «Pacmucanne aen» (Unentudukarop 3amauu,
Nnentudukarop natel Havdama, JIMUTENIBHOCTH BBHITIOJHEHMUS,
Bpemsi_Hauaia BBITTOJHEHUS).

Bapuanr 2




Cucrema «Pacnucanue» npegHazHadeHa i 3alliCH, XPAaHEHUS U
BBIBOJIa pacHucaHusl Y4eOHBIX 3aHSATH MHOXECTBA TIPYyII
CTY/ICHTOB B Y4eOHOM 3aBeleHHH. BBIBOA pacmucaHus JOJDKEH
OCYUHIECTBJIATHCA, KAK MUHUMYM, JUISl 3aJaHHOW TPYIIIBI I IS
OIIPEIEIIEHHOTO MPENoiaBaTelsl 3a ONPEACICHHbIM IEHb HEAEIU
WJIM BCIO Hepemo. J{i1s xpaneHus nHGOopMaIi B COCTaB CUCTEMBbI
BKJIIOYEHA 0a3a JaHHBIX, B KOTOPOH cpenu MpOYUX HMEIOTCS
clenyromue KJIFOUEBBIE TaOJIULIBL: «Pacniucanue»
(UnentudukaTop jaHS pacnucaHus, Jenb_nenenu,
Ha3panue npenmera, Ayautopus, damwius npernogaBaTens,
I'pynna, Bpemsi_nauana 3anatus), «IIpenogaBarenu»
(Unentudukarop mpernomaBatens, Pamuaus, Mmsa, OtuectBo,
JIOJIKHOCTB), «IIpenmeTni» (MUnentudukarop mpenmMera,
HasBanue mpeamera).

Bapuaut 3

Cuctema «Yuer 0o0OpynOBaHHs OpraHu3alMU» NpeIHA3HAYCHA
11t pabOThI CO CBEIEHUSIMHU 00 000PYAOBaHUH, UCTIOIB3YEMOM B
OpraHu3alyM, a TaKXKe I[O0Jb30BaTeNAX, 32 KOTOPBIMU OHO
3akperuieHo. Kpome craHmapTHBIX (GYHKIUH peTaKTHPOBAaHUS
0a3bl JaHHBIX CHCTE€Ma JOJDKHA IO3BOJIATH IOJIyyaTh MEpEedYeHb
000pyI0BaHUs, 3aKPEITICHHOTO 32 ONPEICICHHBIM COTPYTHHUKOM
WIN OTJIEJIOM, a TAK)KE IIepeueHb OTAEJIOB, IJIe HAXOIUTCS KaKoe-
6o obopynoBanme. Jlns  xpaHeHus wuwHPOpMaAnuu 00
00OpYJOBaHUM M €ro IOJb30BATENAX B COCTaB CHUCTEMBI
BKJIIOUEHA 0a3a JAaHHBIX, B KOTOPOH Cpeau MNpOYHUX HMEITCS
clieayromue KJIFOUEBbIC TaOIULIBL: «Ob6opynoBaHue»
(MuBenrapuselii_HOMep, Hazpanue, Konnuectso, /lata Bbimycka,
[IpousBonutens), «PabotHuku» (Tabenbublii HOmMep, DUO,
Homxnocts,  Otnen),  «lIpunHagiexHOCTb_000PYAOBAHUS
(Homep_akrta nepenauu, WHBeHTapHBIA HOMED,
Ta6enbublii_HOMED, KonmuuecTBo, [laTta mepenaun).

3aanme: B COOTBETCTBUH C OITUCAHUEM CUCTEMBI: A) OTIPEICTHUTh
TPYAOEMKOCTb  pa3pabOTKH  IPOTrpaMMHOro  oOecredeHus,
peanu3youero oAuH u3 HHPOPMALMOHHBIX 00BEKTOB CHCTEMBI,
IIpe/ICTaBICHHON ONMCAaHUH, c MIOMOILBIO MeTo/a
(YHKIHMOHATBHBIX TOYCK; B) CIPOEKTHPOBATH M PEATU30BaTh
IporpaMMHOE OOecreueHne C KOHCOJbHBIM HHTepdeiicom
MOJIb30BaTeNst A paboThl ¢ 0a30i JaHHBIX, peaNn3yIollee OHY
u3 (pyHKUIMH CHUCTEMBI U3 ONMUCAHUS 3a/laHusl, HalpuMep, KaKon-
au00 M3 yKa3aHHBIX 3alpocoB K 0Oa3e aaHHBIX. Pasperraercs
UCIOJIb30BaTh  TEXHUYECKYI0  JIOKYMEHTAIMI0 MO  SI3BIKY
nporpammupoBanus Python u crnpaBounyro wuHbopmanuio o
ko3¢ duLreHTaX TPUMEHIEMON METOAUKHU.

Bapuanr 1

Cucrema «MecTa mpoOBeIEHHUS JOCYTra» IO3BOJSIET BECTH y4eT
BCEX MECT ropoja, Iie¢ MOTYT NPOBOAMUTHCS pa3BiIEKATEIbHbIC
MeponpusTHs. Kakmoe MecTo XapakTepu3yeTcsi Ha3BaHHUEM,
TUIIOM TPOBOJUMBIX MEpPONPUSATHH, aJApPecoM, BMECTHMOCTbHIO
(KonmM4ecTBO uenoBeK), MHpoOpMaluell O BIIaJeNblle — YacTHOE,
IOpUIMYEecKoe JUIo, Ha3BaHue, umsa, DPUO pykoBoaurens,




KOHTaKTHBIM TenedoH, Aarta oTKpbIThs. Kaxaoe w3 MecT nMeer
ONpeAeICHHbIN YPOBEHb MMOCEIIAEMOCTH (ypoBeHb
MONYJIIPHOCTH), OIMMCHIBACMBIH KOJIMYECTBOM YeJI0BEK
MOCETUBIINX OINPEICICHHOE MEPOIPHUATHE B OIPEICICHHYIO
naty. Kpome toro, y Kaxxaoro Mect npoBEACHUSI MEPOIPUITUI
MMeEeTCs  NMPUMEPHBIM  UIaH  OyaymmMX  MEpONPUSITHI.
Nudopmanus 000 BceX  MEpONPUSATHUSX  XPAHUTCS B
COOTBETCTBYIOIICH Oa3e maHHbIX. KpoMe cTanmapTHBIX QyHKIIUN
penakTupoBaHus 0a3bl JNAaHHBIX CHCTEMa JOJDKHA MO3BOJIATH
MOJTy4aTh CISAYIONIYI0 HHPOPMAIIHIO U3 0a3bl JaHHBIX: IEPEUCHb
MECT TOpOJia, T/Ie 3aIJIAaHUPOBAaHbI MEPOTIPHUATHS HA TPEOYEeMYIO
JaT; TEepeUYeHb MEPONPUSITHH, KOTOpPbIe OyIyT MPOBOIUTHCS B
ropoje B OmmKallyr0o HENEN0; MepedYeHb OO0BEKTOB
ONPEACICHHOTO TUIIA, TOCTYITHBIX JIJIsi IPOBEACHUS MEPOIIPUITHI
B 3aJIAHHBIN JICHbB.

Bapuant 2

OCHOBHBIM Ha3HAUYEHUEM CUCTEMBI «BBICTaBOUHBIE 3aJ1bl FTOPOJIa»
SBJIACTCS XpaHEeHHEe UH(OPMALIUK O BHICTABOYHBIX 3ajlaX ropoja,
BBICTaBKaX, IPOBOJMMBIX B HUX, y4aCTHUKAX BbICTaBOK. KaxpIil
BBICTABOYHBIA 3aJl XapaKTepU3yeTCcs Ha3BaHUEM ILIOLIAJbIO,
azpecoM U TeneoHOM. 3aJl MOXKET MPHHAIIIEKATH KAaKOMY-TTHO0
BIQJIETIBIly — OTO MOXeT OBbITh ToOpoJCcKas, oOJacTHas,
OOIIIeCTBEHHA OpraHu3alus, 4acTHoe numo. [lomumo 3toro, B
CUCTEME TaKKe JI0JDKHA XPAaHUTHCA MH(OpMaLMs O BIaJeNblax
3ana (HasBaHwe Wi (amuus, aapec, TenedoH). Uto kacaercs
uH(pOpMallUM O BBICTaBKaX, XpPaHMMOW B CHCTEME, TO 3TO
uHboOpManus O BUIAX BBICTABOK (BBICTABKM H300Pa3HTEIHHOTO
UCKYCCTBa, CKYJIBITYpPa, MPUKIATIHOTO U T.J.), 1aTaX MPOBEICHUS
BBICTaBOK. Ka)/blil y4acTHUK BBICTABKHM MOXKET IPEACTaBIATH
HECKOJIbKO paboT, 0 KaXJOW M3 KOTOPHIX HEOOXOAUMO XPAHUTh
Ha3BaHWEM, JIaTy CO3JIaHMs, pa3Mephl (BbIcoTa, mmpuHa). Kpome
CTaHJIApPTHBIX (DYHKIMN peJakTUpOBaHUs 0a3bl JAHHBIX CHCTEMa
JIOJKHA TIO3BOJIATH MOJIy4aTh CIEAYIOUTYI0 HH(pOpMaInio U3 0a3bl
JAHHBIX: IEPEeYCHb YYACTHUKOB 33 JaHHOW BHICTABKU U HX PAaOOTHI;
NepeyeHb BCEX BBICTABOYHBIX 3aJI0B TOPO/A; IEPEUEHb BHICTABOK,
IIPOXOJAUIMX B TOPOJE B YKA3aHHYIO JaTy C yKa3aHUEM ajpeca
3aja, B KOTOPOM OHa IIPOBOJUTCA.

Bapuant 3

Cucrema «Yuer oTKaza 00OpYyIOBaHUS» TMpeaHA3HAUYCHA st
BEJICHUsl y4yeTa OTKa3a O0OpYAOBaHMS HAa KaKOM-JIMOO y4yacTke
npennpustus. [Ipon3BOACTBEHHBIE YYacTKH Ha MPEIIPUSTHH
UMEI0 HOMEp, Ha3BaHHE (Y4acTOK MepepabOTKU ChIPbsl, YUaCTOK
COOpPKHM KOHCTPYKIMH H T.1.). Ha Kaxaom ydacTKe MOXKET
pabotaTe pa3zHoe OOOpyAOBaHHE: TIa30BO€, TUIAPABIMYECKOE,
THEBMAaTHYECKOe, dIeKTpruaeckoe. O00pyI0BaHUE MMEET HOMEP
Ha3BaHue (MaHoMmeTp. [ uapaBarueckuil npece, 3IEKTPONPUBOJL U
T.4.). JTto6oe o0opynoBaHue MPOXOAUT TEXHUYECKHI OCMOTp, 3a
rojl X MOXET ObITh HecKoyIbKo. DUKCcHUpYeTCs JlaTa OcMOTpa U
pe3yJbTaT — rojJieH K paboTe, epeaTh B pEMOHT, CITUCATh U T.I1.,
a TaKKe IMpUYMHA Hepadouero CcocTosHus 00OpyIOBaHUS
(MexaHWYecKas MOJIOMKA, AJIEKTPONPOBOJKA W T.M. — MPUYHHEI




oTkaza). Kaxaplii OCMOTp MPOBOIUT KaKOH-THOO COTPYIHHK
TEXHUYECKOTO OTHeNla, O KOTOPOM B CHUCTEME XPaHATCSA
cleyomue JIaHHble: TabenpHbId HOMep, DPUO, DOMKHOCTB.
O6opynoBaHre MOXET OTKa3aTh B paboTe W MEXKIY
TEXHUYECKMMU OCMOTPAaMH, B TaKOM ciy4ae (pUKcUpyeTcs aara,
npuunHa, PO corpynHuka, MpoBeIUIEr0 OCMOTP HA MOMEHT
otkaza. Kpome crangapTHbIX (YHKIMHA peAaKTUPOBAHUS Oa3bl
JAHHBIX CHCTEMa JOJDKHA IIO3BOJIATH I0JIYy4aTh CIEHYIOLIYIO
uHpopMmanuio u3 0azbl JaHHBIX: IE€peUeHb OTKAa3aBIIETO
00OpyZOBaHUS Ha 3a/JlaHHOM Y4YacTKe IpPEeIIpUsATHs; NepedyeHb
OCMOTPOB 00OPYZOBaHMS C 33JaHHBIM HHBEHTAapHBIM HOMEPOM;
IIepeueHb COTPYHUKOB, IIPOBOJUBIINX OCMOTp B
MHTEPECYIOUIYIO 1aTy.




