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Bapuanr 1

[lepeuncaure 06a30BbIC aIrOPUTMBI, IO3BOJIAIOIIME PEATM30BaTh OCHOBHBIE 3aJaull 00pabOTKH
BJIOKEHHBIX 1ociiefoBaTenbHocTel. [IpuBenure 6J10K-cxeMy OAHOTO U3 MEPEYNCICHHBIX IPUEMOB Ha

Kak mpu nmpoeKkTUpoBaHMM MPOrpaMMHOIO OOECHEUEHUS YUYUTHIBACTCS PE3YJIbTaThl COCTaBICHUS
cueHapus palboThl MOJIb30BaTeNlel ¢ pa3pabaThiBa€MbIM IPOrPAaMMHBIM MPOJIYKTOM, CO3/1aBA€MOI0

Ha3naueHune u cMHTaKCHC (C MOSICHEHHEM Ha3HAuCHHS DJIEMEHTOB CHHTaKcuca) Merosa bind.
Kakumu (akropamMu omnpenensiercss HWKHHUHA IMpeieN UTUTEIbHOCTH Pa3paboTKU MpOrpaMMHOTO
npoAykTa? YUuTHIBACTCS JIK OH MPH OIEHKE TPYJOSMKOCTH pa3pabOTKH MPOrPaMMHOTO

3agaHue: COMIaCHO MPEJICTAaBICHHOMY ONMCAaHUIO 0a3bl JAHHBIX CHPOEKTUPYHTE U pealn3yiTe Ha
s3pike Python mporpamMmy ¢ KOHCOJIBHBIM HHTEP(EHCOM MONIb30BaTENs /15 pabOThI ¢ 0230 JaHHBIX.
B meHro nonp3oBaresnst mporpaMmbl 00513aTENbHO JOHKHBI IPUCYTCTBOBATDH ITYHKTHI JIJIs1 100aBIEHUS
B 0a3y HOBOW TaONHIIBI C 33JJaHHBIM HUMEHEM, J00aBIICHUs U yAaJeHHs 3amuceil B TaOMUIBl Oa3bl
JAHHBIX, YAAJEHUI0 TaOiuubl M3 0a3bl JAHHBIX, BBIBOJA COJEPKUMOrO 3aJaHHOW TaOJUIBI.
Jomyckaercst 100aBIATh APYrHe MyHKTHI MEHIO IO CBOEMY YCMOTPEHHUIO.

Onucanue: ba3za nmaHHBIX «YCHeBaeMOCTh» TMpeTHA3HAUYCHA IS XPaHEHWs] CBEIEHUU 00
YCIIEBa€MOCTH CTYIEHTOB M HW3HAYaJIbHO BKIIOYAaeT B cels ciemyromme Tadmumbl: «CTyaeHThI»
(Homep_crynenyeckoro_oOwmnera, @Damunus, Wwms, OtuectBo, Homep kypca, ['pymma),
«ducuummnbly (Kona_nucuurmuael, HasBanue npenmerta). J{ist JeMOHCTpaUu pabOThI IPHIIOKEHHS
n00aBuTh B 0a3zy manHbIX TaOuiy «Onenkn» (Homep_ctynenueckoro_Ounera, Koa_ muciuriiuHel,

Bapmuanr 2

Kakum o6pa30M pu CO3JaHUH BHU3YAJIbHOTO KOMIIOHCHTA OKHA MOKHO U3MCHHUTLH IMApaMCTPbI €TOo

1.

BBIOOD.
2.

npu GOpMHUPOBAHNUU TPEOOBAHUN K IPOAYKTY?
3.
4.

obecnieuenusa? OTBET apryMeHTUPOBATh.
5.

Onenka) u 2-3 3anucy B JaHHYIO TaOIHILy.
1.

otobpaxenus? [IpuBenure npumep.
2. UYro Bxomut coctaB D-TpeboBanuii?
3.

Kakum oOpazom B (yHKIMIO Ha s3bike PYythOn ocyimecTmisercs mepemadya IMEPEMEHHOTO YHCIIA
HEHMMEHOBAHHBIX aprymMeHToB? [IpuBenute npuMep cTaHIapTHONW QYHKINHU, B KOTOPOH MCIIOJIB3YETCS
MIEPEMEHHOE KOJIMYECTBO HEMMEHOBAaHHBIX apTyMEHTOB.



4. Kakumu ¢aktopamu OIpeneisieTcss BEpXHUN Mpeaen UIMTEIbHOCTH pa3paboTKU MPOTrpaMMHOIO
npoAaykra? VYUWUTHIBAaeTCS JIM OH TMPU OICHKE TPYJOEMKOCTH pa3pabOTKU MPOTPaMMHOTO
obecrieuenus? OTBET apryMEeHTHPOBATD.

5. 3agaHme: COIVIACHO MPEJCTABICHHOMY OMHCAHUIO 33Ja4 CIIPOCKTUPYHUTE M pealu3yuTe Ha SI3bIKE

Python nporpammy ¢ rpadguyeckum nHTEpdEcoM MoIb30BaTes st paboThl ¢ 6a30i AaHHBIX. B OkHe
IporpaMMbl  00s13aTE€ILHO JIOJDKHBI MPUCYTCTBOBATH dJEMEHTHI WHTepdeiica, MO3BOSIONINE
BBITMIOJIHUTD: 100aBJIeHUE U yJalleHue 3anuceil 3aJaHHON TaOIuIbl 0a3bl JaHHBIX, yJaJIeHUE TaOJIULIbI
13 0a3bl IaHHBIX, BBIBOJ] COACPKIUMOTO 33JaHHOU TAOIHUIIBI.
Onucanue baza nannpix «bubanoreka» npeaHazHadeHa Ui XpaHEHUs CBEACHUN O KHUTaX, KOTOpbIe
€CTh B OMOITMOTEKE, a TAKIKE YUTATEIISAX, KOTOPBIE B3sUIM KHUTH B OMOJIMOTEKE, U M3HAYAIBHO BKITIOUACT
B cebs cuenyromue Ttaoimnpl: «Kawmrm» (Kon kuurm, Haspanme, Asrtop, ['on m3nanws,
KonuyectBo sk3emiuisipo), «Uwuratenu» (Kox umrtatens, ®UO, Tenedon). [iast memoHCTpaiuu
paboTel mpuiioKeHus 100aBUTH B 0a3y MJaHHbIX Tabmuny «3aka3el kHur» (Homep 3akasa,
Kon_uwrarens, Kox_ xuuru) u 2-3 3anucH B TaHHYIO TaOJIHILY.

Bapuanr 3

1. TlpuBeaurte mpuMepbl onepaiuii mpeodpazoBanus B si3bike Python oqHux TMHOB HaHHBIX B Apyrue. B
pUMepax JO0JKHBI ObITh 33/IeHCTBOBAHBI TAKHE THITHI JAHHBIX KAK: [[EJI0€ YUCIIO, YUCIIO C TIaBaoIen
TOUYKOH, CTPOKA, KOPTEX, CIUCOK, MHOXKECTBO, CJIOBAph.

2. Jlns gero mpenHa3zHaveH sneMeHT Canvas u Kakue OCHOBHBIE METO/BI 110 Pad0Te C JAHHBIM AJIEMEHTOM
MO>KHO MCIIO0JIb30BaTh I10CJIE €r0 CO3/1aHus?

3. Kakue tumnsl D-tpeboBanuii cymectByroT? [IpuBenute npuMepsl KaTeropuid TpeOOBaHUM 1J1s1 KK I0TO
U3 YKa3aHHBIX THIIOB.

4. TlpuBenute mTpUMEpPHl BCIOMOTATENbHBIX HIKOHOMUYECKHUX  XapaKTEPUCTUK  IPOU3BOJCTBA
IPOTPAMMHBIX TPOJYKTOB, YYUTHIBAEMBIX TPHU OLEHKE TPYIOEMKOCTH Pa3pabOTKH MPOrpaMMHOTO
obecrieyeHus.

5. 3ajaHme: COrJlacHO MPEICTABIEHHOMY ONMCAHMIO 3a/ladll CIPOEKTUPYHTE U pealu3yiTe Ha f3bIKe

Python mporpamMy ¢ KOHCOJIBHBIM HHTEP(EHCOM MOIb30BaTelNs AJ1sk paboThI ¢ 6a30it 1aHHBIX. B MeHIO
MIOJI30BATENsI IPOTPAMMBI 0053aTENFHO JOJDKHBI MTPUCYTCTBOBATh MYHKTHI IS JOOABJICHUS B 0a3y
HOBOM TaONUIIBI ¢ 3a/IaHHBIM HMEHEM, J100aBIICHUs W yJAJeHUs 3amuceil B TaOnuibl 0a3bl JaHHBIX,
yIAIEHUIO TaOIHIBI U3 0a3bl JTaHHBIX, BEIBOJIA COJIEPIKUMOTO 331aHHON TaOIHIIbI.
Onucanne baza nannbix «Karanor yueOHBIX KypcoB» IpeJHa3HaueHa JUIsl XpaHEHUs CBeJIeHHH 00
y4eOHBIX KypcaX, JOCTYMHBIX Ui JOMOJHHUTEIBHO H3YYEHHUS CTYACHTAaMH 00pa3oBaTeIbHOTO
YUpEKIEHUS, a TaKKe CTyJIeHTaX, KOTOpbIe MOJaIM 3asBKH I OOydyeHHUs Ha JAHHBIX Kypcax, U
M3HAYaAJIbHO BKIJIFOYAET B ceOs cienyronue Taonuipl: «Yuebnsie kypeb» (Kom kypca, HazBanwue,
Jlata Hauana, [lata oxonvanus, KomudyectBo mect), «Ctynentsi» (Homep crynmenuyeckoro Owuiera,
@amunus, Ums, OtuectBo, I'pynmna). [{ns nemMoHcTpanuu paboThl NpUIIOKEHUS A00aBUTH B 0a3y
naHHbIX 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 JJIs BUKeTa B si3bike Python? Kakosa Oynet pa3Huiia mpy UCIOJIb30BaHUH
MakeTa u 6e3 ero ucnosb3oBanus? [1osicHUTH Ha ipuMepe.

2. Tlepeuncnure KaTeropuHu METPUK KOHTPOJIS KaduecTBa D-TpeboBaHwMiA, a Takke MPUBEAUTE IPHUMEPHI
Ha3BaHUS METPUK B KAXKI0H U3 KaTerOpuil.

3. Tumsl uncnoBbIX 3Ha4YeHUit B Python u orpanuyenus Ha ux 3anuck. [IpuBeanuTe mpuMep onpeeeHus
THUIIA YUCIOBOTO 3HAUCHHUS.

4. Tlepeuucnute mapaMeTpbl, KOTOPHIMU 3a1aeTcsl (PYHKIIMOHAIBHBIA pa3Mep MPOTrPaMMHOTO TTPOTyKTa
B MeTozuke oueHku TpynoemMkoctu CETIN. IIpusenute npumep 3anucu GyHKIIMOHAIBHOTO pa3mMepa
HPOTrPaMMHOTO IPOIYKTA B COOTBETCTBUH C YKa3aHHON METOIHMKOIL.

5. 3agaHue: COIIacHO MPEACTaBICHHOMY OIMCAHMIO 337a4YM CIPOCKTUPYHTE M pealn3yiTe Ha sS3bIKE
Python mporpammy ¢ rpaduueckum uHTEPHEHCOM MOIB30BATENS IS PA0OTHI ¢ 0a30#i JaHHBIX. B oKHE
OporpaMMbl  00sI3aT€NIbHO JIOJDKHBI  MIPHCYTCTBOBATH 3JEMEHTHl HMHTepdeiica, MO3BOISAIOMINE



BBITIOJIHUTH: JI00ABJICHUE U yIaJieHUE 3amiceil 3ajaHHO TaOIUIIbl 0a3bl TaHHBIX, YIAICHUE TaOINIIBI
13 0a3bl TaHHBIX, BBIBOJ] COACPKUMOTO 3aJaHHOM TAOIUIIBIL.

Onucanme baza mannbix «Kartajgor o0opyaoBaHMs OpraHM3allMKMy» IpeJHa3Hau€Ha JUIsl XpaHEHHs
CBEICHUI 00 000pyAOBaHUHU, UCIIOJIB3YEMOM B OpPraHM3alliH, & TAKXKE M10JIb30BATENAX, 32 KOTOPBIMU
OHO 3aKpelyieHO M U3Ha4YallbHO BKJIIOYaeT B cels crieayroue Tabmuiel: «OOopymoBaHue»
(MuBenrtapubiii_HOoMep, Hasanume, KomuuectBo, [lara Beimycka, IlpomsBoautens), «PaOoTHHKM
(Tabenbubiii_HoMep, ®UO, [Jomkunocts, Otaen). s neMoHCTpanuu paboThl PUIIOKEHHUS JOOABUTh
B 0Oazy ganHbix Tabmuny «lIpuHamiexHocts obopynoBanus» (Homep akra mepenauwu,
WNuBentapupiii Homep, TabGenbHbI HOMep, KonudectBo, Jlata mepemaun) u 2-3 3amucu B JIaHHYIO
TaOIHUILy.

Bapuanr §

[lpuBenute ompenereHUss W TpPUMEpPHl EIUHHII ydeTa pabodero BpeMEHH pPa3pabOTUYUKOB
IPOrPaMMHOI0 00ECIeUCHHMSL.

[IpuBenute ompeneseHnss TaKUX XapaKTEPUCTHK IPOrpaMMHOrO MOJyJs, KaK pa3Mmep, CBA3HOCTb,
CLIETIJICHUE C IPYTUMHU MOAYJISIMU, PyTUHHOCTh MOAYJIS.

Kakue okna BikiaowaeT B cebs okHo QTDesigner mocie co3gaHus TJIaBHOTO OKHA OyayIEro
npuIokeHus? YKakuTe Ha3HaueHue JII000ro U3 OKOH, IEPEYHCICHHBIX B OTBETE.

BroxxenHas nociieoBarenbHocTh B Python: onpenenenue, 0cCOOCHHOCTH XpaHEHUST U OOpaIleHHs K
naHHbIM. [IpuBeanTe mpuMep co3aHusl BIOKEHHON MOCII€0BAaTEIbHOCTH, KX bl 3JIEMEHT KOTOPOH
ABJIIETCS CIIy4alHBIM UHCJIOM.

3ajgaHme: COIVIaCHO IPEJCTABICHHOMY ONMCAHUIO 3a/la4d CIIPOEKTUPYHTE U peau3yiTe Ha s3bIKe
Python nporpammy ¢ KOHCOJBHBIM HHTEPEHCOM TT0IB30BATENS ISl paOOTHI ¢ 6a30i TaHHBIX. B MeHIO
H0JI30BATENsl IPOrpaMMbl 0053aTENIbHO JIOJKHBI IPUCYTCTBOBATH IIYHKTHI Ul A00aBieHus B 6a3y
HOBOH TaOJIMIBI C 33/JaHHBIM MMEHEM, TOOABJICHUS M YyHaJCHUsS 3amuceid B TaOnuubl 0a3bl JaHHBIX,
yJlaJlIeHuIo TaOIMLbl U3 6a3bl JaHHBIX, BEIBOJIA COJIEPKUMOIO 331aHHON TaOIMILIbI.

Onucanue ba3za nanHsix «HTEpHET-Mara3uH» NpeJHa3HA4YeHA JUIS XPAHEHUS CBEICHUN O 3aKas3ax
TOBApOB M3 MHTEPHET-Mara3uHa M M3HAYaJIbHO BKIIOYAET B ce0s ciemyromuue Tadbmuisl: «ToBapb»
(Kox_toBapa, Hasmanme ToBapa, Ilena toBapa, KomnmyectBo ToBapa Ha ckiane), «KiueHThD»
(Kon_xmnumenrta, ®UO, Dnekrponnsiii_anpec, Konrakrueiii tenedon). s aeMoHcTpauuu paboOThI
npuiokeHus J00aBuTh B 0a3y maHHbIX Tabmuily «3akas3el» (Homep 3akaza, Jlara 3akasa,
Kox_xnuenta, Kox_toapa, KonmnuectBo, Cymma 3akasa) u 2-3 3anucu B JaHHYIO TaOJIHILy.

Tunosblie BOITPOCHI M ITPAKTUYICCKHUE 3alaHUA K IK3aMEHY:

3ajaHue Ha DK3aMEHE CONEPKUT 2 TEOPETUUECKUX BOIPOCA U MPAKTHYECKYIO 33a4y.

YpoBeHb
3ananue 10151 MOKa3aTe sl OLlEHUBAHUA JeCKpUNTOpa «3Haer» | Bun 3ananus
CJIIO)KHOCTH
Bapuanr 1 TEOPETUYECKU | PENPOAYKTH
51 BHBIN
1. CuHTakcUC W CEeMaHTHKa 3alllCU CIEIYIOIIUX JIIEMEHTOB
nporpamMmbl  Ha si3bike Python: kommenrtapuit (omHO- |
MHOTOCTPOYHBIM), HWMEHa T[EePEMEHHbIX U  KOHCTAaHT,
OoOBsBIICHHE U oOmpeaeieHrne (QyHKIUHA, HUMIOPT MOIYJIs
(IeTMKOM M YaCTUYHO).
2. TpeboBaHus K METOIUKE OIEHKUA TPYIOEMKOCTH Pa3pabOTKH
Y COTIPOBOXACHUS TPOTPAMMHOTO MPOIYKTa.
Bapuanr 2
1. CrpykrypHas cxema pa3padaTblBA€MOro IPOrPaMMHOIO
o0OecrieuyeHus: Ha3HAuY€HHE, OCOOEHHOCTH MOCTPOEHUS,
MIPUMEPBHI.




2.

Metoanka OLIEHKH TPYJOEMKOCTH pa3paboTKH MPOTrpaMMHBIX
MPOJIYKTOB MO METOAY (GYHKIIMOHATIBHBIX TOYEK.

Bapuant 3

1.

DyHKIMOHANBHAs cXeMa pa3padaThiBaeMOro MPOrPaMMHOIO
oOecrieyeHUs: Ha3HAUYCHUE, OCOOCHHOCTH MOCTPOCHHUS,
HPUMEPBL

2. Oco6ennoctu mnpumenenus Mmeroauku COCOMO Il nmns
JeTaJIbHON OLIEHKU TPYJOEMKOCTH pa3paboTku
MIPOrpPaMMHOT'O TIPOAYKTA.

Bapuant 4

1. CuHTakcuc HM  TOpHUMEpPhl  3alKMCH  ONepalui  Haj
LIEJIOYNCIIEHHBIMH, BEIECTBEHHELIMH, JIOTHYECKUMHU,
CTPOKOBBIMH THUIIaMH JIaHHBIX.

2. ITlepeyeHb M KpaTKOe OIKMCAaHHE MAacCIITAOHBIX (AKTOPOB
METOJIMKH OIICHKH TPYAOEMKOCTH pa3paboTKH MPOTrpaMMHOTO
obecrneuennst COCOMO II.

Bapuant 5

1. CuHTakcHC U CeMaHTHKa OIepaTOpOB IMKIIA s3bika Python.

2. ITlepeuenp u omucaHWe TpeOyeMBIX  XapaKTEPUCTUK
MPOrPaMMHOTO TPOAYKTA, WCIOIB3YEMBIX B METOJIUKE
OLICHKH  TPYAOEMKOCTH  pa3pabOTKu IPOrpaMMHOTO
obecrnieuennst COCOMO IlI.

Bapuaur 6

1. Drambl MeTOoAa TOIIArOBOM JE€TaTU3alMM TIPH pa3padOTKe
AIITOPUTMOB MPOESKTUPYEMOTO MTPOTPAMMHOTO 00ECTICUEHUSI.

2. ITlepeyeHb W ONHCaHHE XapaKTEPUCTHK  KOJUIEKTHBA
CHCIMAIUCTOB, HCIOJB3yeMbIX B  METOJUKE  OICHKH
TPYAOEMKOCTH pa3pabOTKH MPOTrPaMMHOTO OOecTeueHus
COCOMO .

Bapuant 7

1. TlepedeHbp W Ha3HAUEHWE DJIEMEHTOB IOJHOTO CHHTAKCHCa
OOBSIBICHUSI M OMHMCAHUS TOJB30BATEIbCKOW (YHKIIMU B
si3bIke Python.

2. TlepeueHb W  oONHCaHUE (dakTopoB anmapaTypHo-

BBIYHCIIMTEIBLHOMN CpCabl pa3pa60TKI/I, HCIIOJIB3YCMbBIX B

METOMKE OILIEHKH TPYIOEMKOCTH Pa3pabOTKK MPOrPaMMHOTO
o0ecnieuenuss COCOMO |Il1.




BapuanTt 8

1. CuHTakcuc ¥ CeMaHTHKa OIepaTropa YCJIOBHS W OIepanui
CpaBHEHUS JIEMEHTOB B si3bIke Python.

2. Ilepeyenbp (akTOpoB, BIHAIOUIMX HA  TPYIOEMKOCTb
pa3paboTKK NPOrpaMMHOTO 00ECIICUCHHUS.

Bapuant 9

1. CrpykrypHsle kapTbl KoHcTaHTaliHA: Ha3HAUY€HHE, OCHOBHbBIE
3JIEMEHTBI, 0COOEHHOCTH IIOCTPOEHUS (IIPUMEPBI).

2. q)aKTOpr JJI1 OLCHKH CJIOXHOCTH JAaHHBIX H CJIO0KHOCTHU
TpaH3aKHI/II>'I B METOAC (bYHKI_[I/IOHaJ'IBHHX TOYCK.

Bapuant 10

1. Ha3naueHue 3J1eMEHTOB CUHTaKCUCa OOBSBIECHUS U ONUCAHUS
(byHKIUU-TEHepaTOpa U aHOHUMHOHN (PYHKITUH.

2. Ha3nadyenue kod(duuueHta BbipaBHHBaHUS (B MeTOzE
OLUEHKH  TPYJOEMKOCTH  pa3pabOTKH  IPOrpaMMHOIO
oOecricueHHss C TIOMOIIbIO (DYHKIIMOHANBHBIX TOYCK) H
IPUMEpPHI TAPAMETPOB, OT KOTOPBIX OH 3aBUCHT

Bapuant 11

1. OcobenHocTu mpolecca HPOEKTHPOBAHUS IMPOrPAMMHOIO
o0OecrieuyeHns: MCXOJHbIE JlaHHBIE, IOCIEI0BATEIbHOCTD U
KpaTKO€ OIMCaHUE KaXIOr0 W3 BBIMOJIHAEMBIX JIEHCTBUM,
KOHEUYHBIN pe3yJIbTar.

2. OCOOCHHOCTH MPUMEHEHUS METONKH OIIEHKH TPYA0EMKOCTH
pa3pabotku nporpammuoro obecneduenus COCOMO Il gus
MPEIBAPUTEIIEHON  OIEHKH  TPYAOEMKOCTH  pa3paboTKu
MPOrPaMMHOTO MPOAYKTA.

Bapuanr 12

1. CrpykrypHble kapThl JI)KeKcOHa: Ha3HAue€HUE, OCHOBHBIE
3JIEMEHThI, 0COOEHHOCTH MOCTPOEHUs (TIPUMEPBHI).

2. TlepedeHb u onMcaHue BUIOB TPAH3AKIINN, paCCMaTPUBAEMBIX
IIpU  OLIEHKE  CIOXHOCTM  TpPaH3aKUMA B  METOAE
(YHKIIMOHAJIBHBIX TOYEK.

BapuanTt 13

1. Tlopsimok m KpaTKoe OMHCAHUE IEHCTBUM, BBHIMOJIHSIEMBIX B
XOJ€ NPEABAPUTEIIBHOIO IPOEKTUPOBAHUS MPOTrPAMMHOIO
MPOJIYKTA.

2. TpeOGoBaHus K METOAMKE OICHKU TPYAOEMKOCTH pa3pabOTKH
Y COTIPOBOXKACHUS IPOTPAMMHOTO TIPOAYKTA.




Bapuanr 14

1. Mopnenn  CTpPYKTypbl IPOEKTHPYEMOIO  MPOTrPaMMHOIO
IPOAYKTa: I€pedYeHb, OCHOBHBIE OCOOCHHOCTH Ka)JOW
MOJEIIH.

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

Bapuanrt 15

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

2. OCOOCHHOCTH MPUMEHEHHUSI METOMKH OIICHKH TPYTOEMKOCTH
pa3pabotku nporpammuoro obecneuenus COCOMO Il ms
JeTaIbHON OIICHKH TPYIOEMKOCTH pa3paboTKu
IPOrPaMMHOTO MPOYKTA.

Bapuaur 16

1. Mopnenu cBsi3el ynpaBieHUs MEXKIY dJIEMEHTAMU CTPYKTYpPhI
[IPOCKTUPYEMOI'O0  IPOIPAMMHOIO  MPOAYKTA: IIEPECUECHb,
OCHOBHBIE OCOOCHHOCTH KaXKJI0W MOJEIIN.

2. OCOOCHHOCTH MPUMEHEHHS METOMKH OLIEHKH TPYIOEMKOCTH
paspabotku nporpammuoro obecneuenus COCOMO Il gnus
MPEBAPUTEIIEHON  OIEHKH  TPYIOEMKOCTH  pa3paboTKu
MIPOrPaMMHOTO POAYKTA.

3aganue /151 MOKa3aTeJ sl OLleHMBAHUS IECKPUIITOPa B saxanus YpoBeHb
«Ymeer» CJI0KHOCTH
3agaHuMe. B COOTBETCTBUM C ONHMCAHMEM CHCTEMBI. A) | MPAaKTUYECKUN | KOHCTPYKTH
CIIPOEKTUPOBATh U peaM30BaTh MPOTpaMMHOE OOECIeYeHHEe C BHBII,
KOHCOJIBHBIM HMHTEp(hErcOM MOab30BaTels sl padboThl ¢ 0a3oi TBOPYECKUI

naHHblX; B) mpenctaBuTh MepedeHb KIIOYEBBIX (QYHKIHA U
00BEKTOB, BBIICTICHHBIX M3 ONUCAaHUS TpeaMeTHON oOsactu; B)
MPEICTaBUTh  (PYHKIMOHAIBHYIO  CXeMy  pa3pabOTaHHOTO
npuiiokeHusd.  Paspemraercss  MCMONb30BaTh  TEXHUYECKYIO
JOKYMEHTAITHIO T10 SI3bIKY MporpaMmmupoBanust Python.

BapuanTt 1

Cucrema «YcrieBaeMoCTb» NpEAHA3HAUYEHA ISl CBOEBPEMEHHOTO
ydera yCIeBaeMOCTH CTY/AEHTOB B CECCHIO TAKUMH yYaCTHUKAMU
y4eOHOro Tmporecca, Kak 3aBeAyloumii kadeapoii, Kypatop,
ceKpeTaphb Y4eOHOU YacTH, 3aMecTUTesieM aupektopa. CBeaeHus
00 yCIeBaeMOCTH CTYICHTOB JOJDKHBI BHOCHUTBCSI B CHCTEMY
IIOCJIE OKOHYaHUS CECCHM U XPAHUTBHCS B TEYCHHUE BCETO NEPHOJA
ux obyuenus. Kpome cranmapTHBIX (QYHKIMI pelakTUpOBaHHS
0a3bl JJaHHBIX CHCTE€Ma JOJDKHA IO3BOJIAThH MOJIydaTh NEPEUYCHb




OIICHOK II0 3aJaHHOM IHCHMILIMHE, IO 3aJaHHOM CECCUH, IO
3alaHHOMY CTyAeHTy. KiroueBbiMU TaOnuiiamMu B 0a3e JaHHBIX
CUCTEMBbI ABIISAIOTCS TaOJIULIBL «CTyneHTbI»
(Homep crynenueckoro Ounera, Pamumnms, HWwms, OtuectBo,
Homep kypca, I'pymnma), «ductummmaey (Kox aucturiuHebl,
Ha3Banue mnpenmera), «O11eHKn»
(Homep_crynenueckoro Omiera, Kox  mucrumuunel, OreHka,
Howmep Ceccun).

Bapuanr 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 MPOBEPKaA
HaJU4Msl KHUT HA CKJIAJIe MarasMHa M MpU HAIMYMK Ha CKJIAJIE
KaKUX-1100 U3 YKa3aHHBIX KHUT, OCIEIYIOIIee KOMIUIEKTOBaHNE
3akaza. Kpome craHmapTHBIX (YHKIWH peaakTHPOBaHUS Oa3bl
JaHHBIX CHCTeMa JOJOKHA TII03BOJIATH BBIINOJHATH ITOMCK
HeoOxomuMbIx KHUT TIo @MO aBTOpa, rojy M3naHus, Ha3BaHUIO.
KaroueBpiMu TabiaumaMu B 0a3e HAHHBIX CHCTEMBI SIBIISIOTCS
tabymnbl:  «Kaurm» (Kon kawru, Haszsanwme, ®UO aBrtopa,
l'og_wspanusa, KomudectBo sk3eMmiuisipoB),  «I[lokynmarenn»
(Kon_mokymnartens, @®UO, TenedoHn), «3axkazpl  KHUI»
(Homep_3aka3za, Kon_noxynarens, Kog_kaurn).

Bapuant 3

Cuctema «JlomonHuTenbHOe 00pazoBaHUe» MpeAHA3HAYEHA JUIS
XpaHeHusT U paboThl CO CBENEHUSAMU 00 Yy4eOHBIX Kypcax
JIONIOJTHUTENBHOTO  00pa30BaHus, KOTOpPbIE MOTYT HpPONTH
CTOPOHHHE CIIyIIaTeIu B 00pa30BaTEIbHOM YUPEXKICHUH, a TAKKE
3asBKax Ha oOy4yeHMe Ha JaHHBIX Kypcax. KpoMme cTaHmapTHBIX
GyHKIMI penakTUpoBaHUs 0a3bl JAHHBIX CHUCTEMa JIOJKHA
HO3BOJSITE  (POPMHPOBATH CIHCOK KYpPCOB (JOCTYIHBIX ISt
MIPOXO’KICHHUSI, MPOBOJIUMBIX B ONPEAECIEHHOM MECSIIIE, UMEIOIINX
OIpeJIeIEHHYI0 CTOMMOCTB) M 3asBKaX, MOAAHHBIX Ha 3aJJaHHBIN
kypc. KiroueBbiMu TabnuiiamMmu B 0aze JIaHHBIX CHCTEMBI
ABIISIOTCS TabnmuIpbl: «YueOnsle Kypes» (Ko kypca, Haspanue,

Jara Hayana, Jlata_ oxkoHuYaHwMS, KomnuectBo Mmecr,
CroumocTts_00y4eHwUs), «Cnymarenu
(Unentudukarop cnymarens, Pamunus, HWwmsa, OtdecTBo),
«3asBKH Ha KYpChI» (Homep 3asiBkH, Kon_xypca,

Wnentudukatop ciaymaTens).

3ajanme: B COOTBETCTBMHM C OINKHCAaHUEM CHCTEMBL. A)
CIPOEKTUPOBATh M PEaM30BaTh MPOTpaMMHOE OOECTeueHHue ¢
rpaduyeckuM uHTEpdelicom nonb3oBarens 1 paboTsl ¢ 0a3oi
naHHblX; B) mpenctaBuTh MepedeHb KIIOYEBBIX (DYHKIUNA U
00BEKTOB, BBIICTICHHBIX M3 ONUCAaHUS TpeIMeTHON oOmactu; B)
MPEJICTAaBUTh CTPYKTYPHYIO CXEMY pa3pad0TaHHOTO MPHIIOKEHUS.
Paspemaercsd mcronb3oBaTh TEXHUYECKYHO JTOKYMEHTALHIO I10
SI3BIKY ITpOrpamMMupoBanus Python.




BapuanTt 1

Cucrema «[IlmaHMpOBIIMK» TpeAHA3HAYEHA Ui 3aIllCH,
XpaHEeHus1, TOMCKa U BbIBOJIA MIEPEYHS 3a/1a4, YIOBIECTBOPSIIOIINX
3aJJaHHOMY KpHUTepuio. B KadecTBe KpUTEpHEB Ui MOUCKA U
BBIBOJIa II€PEYHS 3a7a4 MOXKET ObITh JaTa, IUTEIbHOCTD U CTaTyC
BBITIOJIHEHUS 3a71auun. s XxpaHeHus MHPOpPMAIUK O 3ajadax B
COCTaB CHCTEMbl BKJIIOYEHa 0a3a NaHHBIX, B KOTOPOH cCpeau
MNPOYMX HMEIOTCS CIIECAYIONIME KITIOUEBbIe TAOJMIBL: «3anadm»
(Unentudukatop 3amaun, Hassanume, CTaTyc BBITOJHEHUS),
«Kanennapp» (Maentudukarop narel Havana, Jlewp, Mecsi,
I'on), «Pacriucanme i (&) 0 (Unentudukatop 3amauw,
Wnentudukatop aarel _Hayana, JITUTENTbHOCTH BBHIMOJHEHUS,
Bpemsi_Hadana BBIMOJHCHHUS).

Bapuaur 2

Cucrema «Pacniucanue» npegHazHadeHa i 3al1cu, XpaHeHUs U
BBIBOJIA PpACHMCaHUs Y4YEOHBIX 3aHATUH MHOXECTBAa TPy
CTYJCHTOB B y4eOHOM 3aBeZeHMM. BbIBOJ pacnucaHusi 10JKEH
OCYILIECTBIATHCS, KAK MUHUMYM, JUISl 3aJaHHOW TPYIIBI WIN IS
ONPENIETICHHOI0 IIPETOIAaBATENA 3a ONPEACICHHBIN IeHb HENEIN
WIH BCIO Hepemto. st XpaHeHust ”HPOPMAaLlMU B COCTaB CUCTEMBI
BKJIIOUEHA 0a3a JAaHHBIX, B KOTOPOH Cpeau MNpOYHUX HMEITCS
clIeyoIue KJIIOYEBBIE TaOIULIBL: «Pacniucanue»
(UnentudukaTop JaHS pacnucaHus, Jenb_nenenu,
Hazanue npenmera, Ayautopus, Pamunus IpenojaBaTens,
['pynna, Bpemsi_nauana 3ansatus), «[IpenonaBaTenn»
(Unentudukarop mpenoxaarens, Pammnus, Mms, Ortdectso,
JIOKHOCTB), «IIpenmeTni» (Unentudukarop mnpenmMera,
Haspanue mpeamera).

Bapuant 3

Cuctema «Yuer 0o0OpynOBaHMS OpraHM3allMKW» NpeAHa3HAYeHa
JU1s paboThI CO CBEIEHUSIMU 00 000PYOBaHUH, UCIIOJIB3YEMOM B
OpraHM3alMM, a TaKkKe I0Jb30BaTENsIX, 3a KOTOPBIMH OHO
3akperieHo. Kpome craHmapTHBIX (QYHKIHM perakTHpOBaHUS
0a3bl TaHHBIX CHCTEMa JOJDKHA ITO3BOJIATH IMOJIyYaTh MEpEedYeHb
000pynOBaHUs, 3aKPETJICHHOTO 32 OMPEEIEHHBIM COTPYIHUKOM
WM OTAEJIOM, a TaKXKe MEpeYeHb OTAEIIOB, 1€ HAXOAUTCS KaKoe-
nubo obOopymoBanue. Jlms  xpaHeHuss uwHpoOpMarmu 00
00OpYJOBaHUM M €ro IOJb30BaTeNIIX B COCTAB CHCTEMBI
BKJIIOUEHA 0a3a JAaHHBIX, B KOTOPOH Cpeau MpOYUX HUMEITCS
clIeyoIue KJIFOUEBbIE TaOJIHIIBL: «Ob6opynoBaHUE»
(MuBenTtapuseiii_HOoMep, Hazpanue, KonnuectBo, /lata Bbimycka,
[TpousBonutens), «PabotHuku» (TabenbHblii HOMep, DUO,
JIOJKHOCT®, Otnen), «[IpuHaIIEKHOCTH_000PYIOBAHUS
(Homep_akrta nepenauu, WNHBeHTapHBI HOMED,
Tabenbnbiii HOMEp, KommuectBo, [lata mepenaumn).

3aaHue: B COOTBETCTBHH C OIIMCAHUEM CUCTEMBI: A) OIIPE/ICIIUTh
TPYIOEMKOCTh ~ pa3pabOTKU  MPOTPAMMHOTO  OOECIICUCHHS,
peaTn3yoNero OA1H u3 WHPOPMALMOHHBIX 00BEKTOB CHCTEMBI,




MIPEICTaBICHHOM OTMCaHHH, c TIOMOIIIBIO MeTo/1a
(GYHKIIMOHATBHBIX TOYEK;, B) CHOpOCKTHpOBAaTh M peEan30BaTh
porpaMMHOE  00€CTieUeHHe C KOHCOJIBHBIM HHTEpdeiicom
MOJIb30BaTeNs sl paboThl ¢ 0a30il JaHHBIX, PeANHU3YIOIIee OJHY
n3 QYHKIUH CHCTEMBI U3 ONHMCAHUS 33aJ]aHHs, HAIPUMEp, KaKOou-
b0 M3 yKa3aHHBIX 3ampocoB K 0a3e maHHBIX. Pasperraercs
UCIIOJB30BAaTh  TEXHUYECKYHO) JIOKYMEHTAIIMIO TI0  SI3BIKY
nporpammupoBanus Python wu crnpaBounyro wuHbopmanuioo o
Kod(puImeHTax MpUMEeHIEMO METOTUKH.

BapuanTt 1

Cucrema «Mecra NpoOBENEHUS OCYra» IO3BOJISIET BECTH YYET
BCEX MECT ropoja, € MOTYT IPOBOJMUTHCS pa3BiEKaTEIbHbIE
MeponpusaTus. Kaxnoe mecto XxapakTepusyercss Ha3BaHUEM,
TUIIOM MPOBOJUMBIX MEPONPUITHH, aqPEecOM, BMECTUMOCTHIO
(KOJMUYEeCTBO 4esIOBEeK), MHpOpMaLueil 0 BiaJesblie — YacTHOE,
IOpUJIMYECKOe JuIo, Ha3Banuwe, ums, OUO pykoBoauTens,
KOHTAKTHBIN TenedoH, nata oTkpelTusa. Kaxnoe u3 mect uMmeer
ONPEACIICHHBIN YPOBEHb MOCEMAEMOCTH (ypoBeHb
HOMYJSPHOCTH),  OINMUCBHIBAGMBbIH  KOJIMYECTBOM  4YEJIOBEK
MIOCETUBIINX OIPEACIEHHOE MEPONPUATUE B ONPEICIICHHYIO
naty. Kpome Toro, y Kakzoro MecT IpOBEIEHUS MEPOIPUATUI
UMeeTCsl  NPUMEpPHBbIM  IulaH  OyAymIMX  MEpONpPHSTHIM.
Wudpopmanus 000 Bcex  MEpONPHUITHUAX  XPaHUTCA B
COOTBETCTBYIOIIEH 0a3e naHHbIX. Kpome crangapTHBIX QyHKITHI
pelakTupoBaHus 0a3bl JAHHBIX CHCTEMa [JOJDKHA I103BOJIATH
MI0JIy4aTh CIAEAYIOLIYI0 HHpOpMaLHIO U3 0a3bl JaHHBIX: IEPEUEHb
MECT ropoja, TJe 3alylaHupOBaHbl MEPOIIPHUATHS Ha TpeOyeMyro
7laT; MepeueHb MEPONPUSTUH, KOTOpble OYyAYyT MPOBOJIUTHCS B
ropoge B OmKailllyro  Helento; IepeyeHb  OOBEKTOB
OTpeIeNIEHHOTO THIIA, JOCTYIHBIX JIJIsl TPOBEIEHUSI MEPOTIPUATHI
B 33JIaHHBIN JICHb.

Bapuanrt 2

OCHOBHBIM Ha3HAYEHUEM CUCTEMBI «BbICTaBOUHBIE 3aJIbI TOPOJIA»
SBIISIETCS XpaHEeHHe HH(OPMAIK O BEICTABOYHBIX 3aJIaX TOpO/a,
BBICTABKaX, IPOBOJIMMBIX B HUX, YHaCTHHKaX BbICTaBOK. Kaxiblii
BBICTABOYHBIA 3]l XapaKTEepPH3yeTCsl Ha3BaHUEM IUIOIIAIbBIO,
azipecoM U TeneoHOoM. 3all MOXKET MPHUHAJIEKATh KaKOMY-TH00
BIAJENBIy — OTO MOXET OBITh TOPOJCKas, 00JlacTHas,
OO0IIIeCTBEHHA OpraHu3alus, 4acTHoe juno. [lomumo storo, B
CHCTEME TaKKe JOJDKHA XPaHUTHCS WH(GOpPMAIHS O BIaJeNblax
3ana (Ha3BaHue wiu amunud, anpec, tenedon). Uro kacaercs
nHpOpMAIIMM O BBICTaBKaX, XpPaHHUMOH B CHCTEME, TO 3TO
uHpopManKsg O BUIAX BBICTABOK (BBICTABKM H300Pa3UTEIBHOTO
HCKYCCTBA, CKYJIBIITYpa, MPUKIIAQJTHOTO U T.1.), 1aTax MPOBEICHHS
BbICTaBOK. KaXKJIplli y4aCTHHK BBICTAaBKM MOXXET IMPEICTABIATH
HECKOJIbKO paboT, 0 KaXJIOH M3 KOTOPHIX HEOOXOAWMO XPAaHUTh
Ha3BaHMEM, J1aTy CO3/IaHHUs, pa3Mepsl (BbICOTa, mKUpuHa). Kpome
CTaHJAPTHBIX (YHKIMH peAakTHUpoBaHUs 0a3bl JAHHBIX CUCTEMA
JOJDKHA TTO3BOJIATH MOJTYYaTh CIEAYIOUTYI0 HH(OpMAaIHio U3 0a3bl
JAHHBIX: IEPEeYEHb YYaCTHUKOB 3a/JaHHOM BBICTABKU U UX paOOTHI;
NepevYeHb BCEX BHICTABOYHBIX 3aJI0B TOPOJIa; MEPEUeHb BHICTABOK,




MPOXOJAIINX B TOPOJE B YKa3aHHYIO JaTy C yKa3zaHUEM ajpeca
3aJia, B KOTOPOM OHa ITPOBOIUTCH.

Bapuaut 3

Cucrema «Yyer oTka3a OOOpYyAOBaHUS» IpeJHa3HAueHa JUIs
BEJICHUSI y4yeTa OTKa3a 00OpYAOBaHHUS HAa KaKOM-JIMOO y4yacTKe
npennpusatus. 1Ipou3BoACTBEHHBIE y4YacTKHM Ha IPEANPUATUH
UMEI0 HOMEp, Ha3BaHHE (Y4acTOK MepepadOTKU CHIPhs, YUaCTOK
cOOpKM KOHCTPYKUMH U T.1.). Ha Kaxaom ydacTke MOXeT
pabotate pa3zHoe OOOpyAOBaHHE: Ta30BOE, TUAPABIMYECKOE,
[IHEBMaTH4ecKoe, anekTpuieckoe. O00py 0BaHUE UMEET HOMED U
Ha3zBaHue (MaHoMeTp. ['uapaBnnueckuil npecc, 3AEKTPOIPUBOL U
T.1.). JItoOboe 06opynoBaHUE MIPOXOAUT TEXHUYECKUH OCMOTD, 3a
roJl ©IX MOXET ObITh HEeCKOJIbKO. DUKCHUpYETCS JlaTa 0CMOTpa |
pe3yibTar — rojieH K pabote, epeaTh B pEMOHT, cliucarh U T.11.,
a TaKKe MpUYMHA Hepadouero CocTosHus O000pyIOBaHUS
(MexaHHYecKas IMOJIOMKA, 3JIEKTPOIPOBOJAKA U T.N. — HPUUYMHBI
otkasza). Kaxaplii OCMOTpP MPOBOJUT KaKOW-JIMOO COTPYAHHUK
TEXHUYECKOr0 OTHeNa, O KOTOPOM B CHUCTEME XPaHATCSA
ClleqyoIue JaHHble: TabenbHBIH HOMep, PUO, HOMKHOCTB.
OOopynoBaHue MOXET OTKa3aTb B paboTe U MEXIy
TEXHUYECKMMU OCMOTPaMHM, B TAaKOM cilyyae (pUKCHUpYyeTCs Aara,
npuunHa, PO corpynHuka, MpoBeIUIEr0 OCMOTP HAa MOMEHT
otka3a. Kpome crangapTHbIX (QYHKIHUI penakTUpoBaHUS Oazbl
JAHHBIX CHCTEMa JOJDKHA IIO3BOJIATH I0OJIYy4aTh CIEAYIOLIYIO
uHpopManmio w3 0a3bl JaHHBIX: IE€peueHb OTKAa3aBIIETO
00OpyZIOBaHUS Ha 3a/laHHOM Y4YacTKe MPEeINpUsATHs; MepedeHb
OCMOTpPOB 00OPYJIOBaHMs C 3a/laHHBIM MHBEHTapHBIM HOMEPOM;
[IepEYEHb COTPYAHUKOB, IIPOBOJUBIINX OCMOTp B
MHTEPECYIOUIYIO J1aTy.




