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BBenenue

Hacrosimiee nocoOue npeacraBisieT coO0W METOIWYECKUE YKa3aHHs K BBINOJIHE-
HUIO KypCOBOH pabOoThI IO AucHUILIMHE «OCHOBBI KOHCTPYHPOBAHHUS POTPAMMY.

KypcoBas paboTa opueHTHpOBaHAa Ha CTYACHTOB, H3ydatoux C++, 1 HarpaBieHa
Ha (opMuUpoBaHUE 0Aa30BOr0 HAaBbIKA — YMEHHS MPOrPaMMHUPOBATh B IPOLEAYPHOM Ma-
paagurme. JTO B CBOIO OUE€pellb CO3JacT (pyHIAMEHT AJIs Iepexona B OyayiieM K o0b-
€KTHO-OPUEHTUPOBAHHOMY ITPOTrPaMMHUPOBAHUIO.

B noco6uu noapo6HO U310KEHBI LIETb U 33Ja4u KypCcOoBOil paOboThl, TpeOOBaHUS K
€€ BBIIIOJIHEHUIO, COJEPKAHUE MOSCHUTENIBHOMN 3alMCKH, MOPSIIOK 3alUThl U KPUTEPUU
OLIEHKH KypcoBO#l paOoThl. B mpuiiokeHnu K JaHHOMY ITOCOOUIO NPUBEACHBI BapUaHThI
3aJlaHui JJIs1 KypCOBOM paOOTHI.

Oco0oe BHUMaHUE YIEIEeHO IpoLeccaM NPOEKTUPOBAHUS ITPOrpamMM, MPUHIUIIAM
opraHuzanuu paboTsl ¢ ¢aiimamu, MaccuBamu, BekTopamu. [logpoOHO packpeiTa Tema
pa3pabOTKU AJTOPUTMOB; PACCMOTPEHBI MPUMEPHI KOAA JUIsl pealu3aluy OTIAEIbHBIX
(YHKLIHMOHANIBHBIX 337a4 KypcOBOW paOOThl. MHOTOYUCIICHHbIE PEKOMEHIALUUA U TIPU-
MEpBI, COACPKAUTUECS B HACTOSAIIEM TOCOOMH, CPOPMHUPOBAHBI MO PE3YJIbTATAM aHAIN3A
TUMHAYHBIX OIMOOK W Mpo0JieM, BO3HUKAIOUIUX Y CTYJEHTOB B IMPOLIECCE BHIIOJIHEHUS
KYpCOBOI pabOTHI.

Jljis BU3yalIbHOTO BblAENIEHUS MH(OPMALUOHHBIX OJIOKOB C PAa3JIMYHOU CMBICIIO-
BOI HArpy3Koi B MOCOOMH UCIIONB3YIOTCS CICAYIOUINE YCIOBHbIE 0003HAUEHUS.

Baskno: nndopmanus, Tpedyromas ocodoro BHUMaHus. B ocHoBy uHpopma-
MU JAHHOTO OJIOKA MOJOYKEHbI MPUHIMIMAIBHO Ba)KHbIE aCHEKThl KypCOBOM
paboThl, a TAKKE MPEIOCTEPEKEHHSI BBULY YACTO BOSHUKAIOLIMX OIIHUOOK.

IIECTBEHHO oOJieryaroiiye npoiecc padoThl HaJl KypCOBOM, a TakXe CIoco0-
CTBYIONIUE CO3AAHUIO KAUECTBEHHBIX MPOTPAMM.

JIOMOJHUTENbHO: TPEIJIOKEHUS IO PACIIUPEHUI0 (PYHKIMOHAIBHBIX BO3-
MOKHOCTEH KypcoBOM paOOThl, 3a4acTyl0 MNpeaycMaTpUBAIOIIUE CaMOCTOS-
TEJIbHOE U3yYEHHE MaTepuaa JUlsl UX pealn3aluu.

ﬁ PeKOMeH)IyeTCﬂ: IMOJIC3HBIC COBCTHI U MHCTPYMCHTDLI, MOACHAIOIINUE HIIN CY-
&




1 Hesb 1 3212494 KYPCOBOii padoThbl, TPe0OBAHUSA K €€ BHINOJHEHHU IO

[lenpro KypcoBoii pabOTHI SIBISIETCS TOTYYEHHE CTYJASCHTAMH TCOPETHUECKUX 3HA-
HUI ¥ MPaKTUIECKUX HABBIKOB 10 KOHCTPYMPOBAHUIO M PealTU3allii MPOrpaMM Ha S3bI-
ke C++ B paMKax MpOICAYPHOU MMapaurMebl.

Ha ypoBHe KOHCTpyHpOBaHHS 3a/1a4eii KypCcOBON pabOThI SBISETCS OCBOCHHE TEX-
HOJIOTHHM HHUCXOJSIIETO TMPOSKTHUPOBAHUS W TMPHUHIIAIIOB METOJOJOTHU CTPYKTYPHOTO
nporpaMmupoBanusi. Pe3ynbrar sTana KOHCTpYMpOBaHUsS IMpeacTaBisieTess B dopme
rpaguIecKux OJOK-CXEM aJTOPUTMOB.

Ha ypoBHE mporpaMMUpOBaHUs 3aJadeil KypCOBOUM pabOTHI SBISETCS pean3alus
rpaduyeckux OJIOK-CXeM aIropuTMOB Ha s3bike C++ ¢ coO0IeHUeM HpaBUIl corJaliie-
Hus o koje (C++ Code Convention). Pe3ynbpTat sTama nporpaMMHpOBaHUs MPEICTABIIS-
eTcsi B popMe IpoeKTa B cpeje pa3paboTKu MpuiiokeHui Ha s3pike C++ (Hampumep,
Microsoft Visual Studio).

1.1 Ucxoaubie 1aHHBIE

1. Tema KypcoBoil paboOThl BbBIOMpAEICS W3 CHOHMCKA, MPUBEJCHHOIO B
MPUIIOKEHUH A.

2. 3wk mporpammupoBanus C++.

3. Cpena paspadorku Microsoft Visual Studio.

4. Bwua npunoxeHus — KOHCOJIBHOE.

5. Tlapagurma nporpaMMHpOBaHUs — MPOLEAYpHAs (10 co2naco8anuro ¢ npenooa-
eamenem  OONYCKAEMCsl . Peanu3ayus  Nnpocpammvl 6  paMKax  OObEeKmHO-
OPUEHMUPOBAHHOU NAPAOUEMBL NPOCPAMMUPOBAHUSL).

6. Cmoco0 opraHmW3aIiu JaHHBIX — CTPYKTYpHI (Struct) (zubo nons knaccos 6 ciy-
yae 00bEKMHO-OPUEHMUPOBAHHO20 NPOSPAMMUPOBAHUSL).

7. Cnoco0 xpaHeHus JaHHBIX — (Galsibl (1o coenacosanuio ¢ npenooasamenem 00-
nycKkaemcsi NOOKoueHue 6a3 OaHHbIX).

8. Kaxmas mornuecku 3aBepliieHHas 1Moj3aaadya mporpaMmbl I0JDKHA ObITh pean-
30BaHa B BUJE OTICIBHON (QYyHKIMH (Memooa 6 ciyuae 00beKmHO-0PUESHMUPOBAHHO2O
NPOSPAMMUPOBAHUSL).

9. TloctpoeHue mporpaMMHOIO KOJAa AOKHO COOTBETCTBOBATH COIVIAIIECHHUIO O
kozae «C++ Code Conventiony.

10. K 3amure KypcoBoi pabOThl IPEACTABIIAIOTCS: KOHCOIBHOE MPUIIOKEHHUE U TI0-
SICHUTEJIbHAS 3aIHCKa.

11. TekcT NOSICHUTENBHON 3aMUCKU OPOPMIISIETCS B COOTBETCTBUU CO CTaHIAPTOM
npeanpusaruss CTIT 01-2017.



BaxHo: K01 KypcoBOil pabOThl AOKEH ObITh YHUKaIbHBIM. OO0 YHUKaIbHO-
@ CTH OTJEJIBHO B35TOM KypCOBOW padOThl CBUAETEIBCTBYIOT COOTBETCTBYIOIINE
TEMaTHUKE MMEHA MEPEMEHHBIX, KOHCTAHT, (YHKIIHI; KOMMEHTApUU B KOJE;
npopadOTKa HWCKIIOUMTENBHBIX CHUTYallMil; peanu3auus JONOJHHUTEIbHbBIX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEH.

JlomyckaeTcsi MCIIOIb30BaTh Kitacchl String u vector, oubmuotexy algorithm.
JInst 3aIMThl KypcOBO#M pabOThl HEOOXOIUMO MPEICTABUTh pacleyaTaHHYO MOsC-
HHUTEJIbHYIO 3aIIKCKY C JJUCTHHIOM KOJIa U MPOJEMOHCTPUPOBATh pabOTy TPOrPaMMBI.

Pexomenayercsi: eiath pe3epBHBIC KONMUU CBOCH MPOTpaMMbI Ha CITydaid
BHE3AITHOM HEUCIPABHOCTH MEPCOHAIBLHOTO KommbioTepa. Wcnonb3yiite 00-
JJaYHbIe TEXHOJIOTUM WJIM BHEIIHUE HOCUTENH JJISL PE3epBHOTO XPAHEHUS HMH-
dbopmanmu.

1.2 ®yHkuuoHaIbHbIE TPEOOBAHUA

IlepBBIM 3TanoM padoThl MPOrpaMMBbl SIBJISIETCSI ABTOPH3AIUsI — MPeI0CTAB-
JIeHHe MPaB J0CTyMA.

B pamkax maHHOTO 3Tana HeoOXOAUMO CYMTAThH JaHHBIC U3 (haiiia ¢ yYeTHBIMU 3a-
MUCSIMH TIOJTb30BATEIICH CIICTYIONMIETO BUIA:

— login;

— password;

— role (maHHOE 1MOJIE CIIYKUT JIJIs1 Pa3/Ie/ICHUs B ITpaBaxX aJMUHUCTPATOPOB U IOJIb-
30BaTenen).

[Tocrie BBO/Ia MOJIE30BATEIEM CBOMX MEPCOHATBHBIX TaHHBIX (JIOTMHA W TApOJIsi) U
CBEPKU CO CUMTAaHHOM U3 (Qaitina mHbopmarueil HeoOX0AUMO MPETYCMOTPETh BO3ZMOXK-
HOCTPH BXO/JIa:

— B Ka4eCTBE aJIMUHUCTpaTOpa (B 3TOM ciy4ae, Harnpumep, role = 1);

— B Ka4eCTBE IM0JIb30BaTeIs (B 3TOM ciiydae, Harpumep, role = 0).

Baskno: ecnu (aiist ¢ y9eTHBIMU 3aITUCSIMU TTOJIH30BaTEJICH HE CYIIECTBYET, TO
HE0OXOMMO MPOTPAMMHO CO3/1aTh €T0 U 3aMKCaTh YYETHBIC JaHHBIC aJIMUHH-
cTparopa.

JIOMOJTHUTENBbHO: TI0 COOOpaXEeHHsIM 0e30MacHOCTH B (opMe aBTOpU3AIUU
11eJ1eco00pa3zHO MaCKUPOBATh MAPOJIb C IIOMOIIBIO0 CUMBOJIOB «3BE3A0UKI» *.




Perncrpanusi HOBBIX MOJIb30BaTeslell OCYLIECTBJISICTCH AIMUHHCTPATOPOM B
pexxume padoThl C YYETHBIMH 3alMCAMH MOJb30BaTENEH (T. €. aAIMUHUCTPATOP CaMm CO-
3/1a€T JJIs IOJIb30BATENIEH AaKKAYHTHI).

PexoMeHnayercsi: BBINOJHATH MPOBEPKY HOBBIX YUETHBIX 3alUCcedl Ha YHU-
KaJIbHOCTb JIOTHHA.

TEPHATUBHBII — CIIOCOO PErucTpanuy, a UMEHHO PETHCTPALMI0 CaMUM I0JIb-
30BaTeNEM IIyTEM BBOJA KEJTAEMBIX JIOTMHA U MapOJisd U OKHUJIAHWS ITOATBEP-
KIEHUS aIMUHUCTPATOPOM HOBOW YYE€THOM 3amucu. [lins peanusanuu 3Toro
croco0a B CTPYKTYpE YUETHBIX 3alMCed MOJIb30BaTeIe HEOOXOAUMO Mpeay-
CMOTPETH AOMOJIHUTEIBHOE 10J1€ aCCESS:

— login;

— password;

— role;

— access (IaHHOE TOJIe CIIY>KUT JJIsl MOATBEPIKICHUS UM OJIOKUPOBKH aJMHU-
HUCTPATOPOM YUETHBIX 3aIlUCen ).

ITo ymonuanuro access = 0 mpu MONBITKE 3apErUCTPUPOBATHCS; JaJIee aIMHU-
HUCTPATOP MEHSIET 3HA4Y€HHE Ha aCCeSS = | M TeM cambIM NOATBEPKIAAET HO-
BYIO YYETHYIO 3aIIMCh: I10JIb30BATENb MOYKET OCYIIECTBUTh BXO/l B CUCTEMY.

@ JIONOJIHUTEIbHO: B KypCOBOW pabOTe MOKHO peaanu30oBaTh €Ile OJIUH — allb-

JIOTIOJTHUTEIbHO: B JCHCTBUTCIILHOCTH MO0 COOOpaKEHHSIM 0€30MaCHOCTH Tia-
@ POJIM YUETHBIX 3alKMCeil HUKOTAA HE XpaHATCS B OTKPbITOM Buje. Llenecoo0-
pa3HO BBIMOJHITH XEIIMPOBAHUE MAPOJII C «COJBIO» («CONbY — claydaiiHas
CTpOKa, CIEIHAJbHO CreHEPUpPOBAaHHAS U1 JaHHOM YYETHOHW 3allkCH).
N «comb», ¥ Pe3yNnbTaT MPUMEHEHHs XeHI-PYHKIMH K MapOI0 C «COJBIO»
XpaHsTcs B-0a3e JaHHBIX. B 3TOM cilydae CTpyKTpypa YYETHBIX 3aIUCEH MOJIb-
30BaTeseit OyIeT UMETh BU/I;
— login;
— salted _hash_password (pe3yabTat XemmpoBaHus MapoJisi C «COJIBIO»);
— salt («comby);
— role;
— accCess.

BropbiM 3TanoM padoTsl NPOrpaMMbl SBISIETCS COOCTBEHHO paboTa C JaHHBIMU,
KOTOpasi CTAHOBUTCS JIOCTYITHOM TOJBKO IOCJE MPOXOXKJICHUS aBTOpu3aluu. /laHHbIe



XpaHATCS B OTJICIBHOM (haiiie 1 UMEIOT BU, ONTMCAHHBINA MOIPOOHO B KAKIOM BapUaHTE
K KypCcoBOi1 padore.

Jlns paboThl ¢ JaHHBIMU JOJKHBI OBITH MPEIYCMOTPEHBI JBa (HYHKIIMOHAIBHBIX
MOJIYJIS: MOAYJb aIMUHUCTPATOPa U MOYJIb MOJIH30BATEIA.

Moayab agMHHHCTPATOpPa BKIIOYACT CIEIYIOIIME IMOAMOAYIN (C YKa3aHHEeM
(YHKITMOHATIBHBIX BO3MOYKHOCTEH):

1.

YIpaBiaeHUe YUETHBIMU 3AMKUCSIMH MOJIb30BATEIICH
— MPOCMOTP BCEX YUETHBIX 3AMUCEN;

— n1o00aBJieHHE HOBOM YUETHOM 3aIncu;

— pEIAKTUPOBAHHUE YUYETHOM 3aIUCH;

— YJAJICHUE YYETHOU 3aIHCH.

®

JIONOJTHUTENbHO: TIPU pealiu3alliid ajJbTePHATUBHOTO CHOCO0a perucTpaiuu
(caMmuM moJB30BaTEIIEM) HEOOXOAUMO IMPEAYCMOTPETh €IIe ABe (PYHKIIHO-
HaJIbHBIE BO3MOXXHOCTH aJIMUHHUCTATOPA!

— TIOJITBEPKACHUE YICTHOM 3aITUCH;
— OJJOKUPOBKA YYETHOM 3aIHCH.

HOHYCKEICTC}I CO31aBaThb YUYCTHBIC 3aIIMCHU JII HCCKOJIBKUX aIMUHUCTPATOPOB.

®

BaxHo: npu peanuzanuu QyHKUMOHANA YIaJIEHUs YYETHBIX 3aluceil 3ampe-
TUTh BO3MOKHOCTh yJIaJI€HUsI aAIMUHUCTPATOPOM COOCTBEHHOM YUETHOM 3aru-
CH. DTO TO3BOJHUT WUCKIIOUYUTH CUTYAIMIO YIAJICHUS BCEX aIMHUHHCTPATOPOB
(uTo cnenano Obl Aaybluehllee peJaKTUPOBAHUE YUETHBIX 3alMCceil U JaHHBIX

HEBO3MOKHBIM).

2. Pabora ¢ JaHHBIMUA:

a) PeKUM PeIaKTUPOBAHUS:
— HPOCMOTP BCEX JAaHHBIX;
— J00aBJIeHHE HOBOM 3aIlMCH;
— yHIaJCHUE 3aIHCH;
— peIaKTUPOBAHHE 3aINCH;
0) pexxuM 00pabOTKH JaHHBIX:
— BBINOJIHEHUE HHINBUIYaIbLHOTO 3aaHHS;
— MOWCK JaHHBIX (KaK MHHHMYM I10 TPEM Pa3InYHbIM IMapamMeTpam);
— COpPTHPOBKaA (KaK MHHUMYM I10 TPEM Pa3IUYHbIM MapaMeTpam).

MOI[y.]'IL HOJb30BaTe¢/JId BKIIOYAaCT IIOAMOAYJIb pa6OTBI C JaHHBIMH CO CJCIAYIO-
IMUMHU ®YHKHHOH3HBHBIMH BO3MOXXHOCTSAMMU:



— MPOCMOTP BCEX JAHHBIX;

— BBINOJIHEHUE UHANBUAYAJIBHOTO 33/1aHNUS;

— TIOUCK JTAaHHBIX (KaK MUHHMYM TI0 TPEM Pa3JIMYHBIM IIapaMeTpam);

— COPTHPOBKA (KaK MHHUMYM TI0 TPEM Pa3JIUYHBIM MTapaMeTpam).

JInst peanuzaluy NMEPEYUCICHHBIX MOJYJIEH/MIOAMOIYJIE HEOOXOIUMO CO3/1aBaTh
MEHIO C COOTBETCTBYIOIIMMU ITyHKTaMH (IPUMEPHI MPUBEICHBI Ha pucyHkax 1.1-1.3).

Beenute AOrMH — NoAb3O0BATEABL

Beenute napoab— 12345

1.MpocroTp paHHbIX:
2.MoMcK W PHABTpALMA ;
J.CopTupoEKAa:

0.Buxop B rAaBHOE HMEHW.

M) ucrkomoro crtynenra lMerTp

HHqJDpl"IElI.I.HH o HEI.I:lﬂEHI:IK CTYAEHTAX

Pucynox 1.2 — Ilpumep noncka



MeHw coOpTHUpPOEKH
1.Mo aavaBuTy:
2.Mo cpepHeny saanys;
3.Mo cTuneHnuu
O.Hazan.

COpTHPOBAHHAA HWHODOPHALMA

CTHneHaMA |

Pucynok 1.3 — [Ipumep copTupoBKH

B kxypcoBoii paboTe HE0OX0IUMO MPETyCMOTPETh:
1. O6paboTKy UCKITIOUUTEIBHBIX CUTYAITHI:
— BBEJCHHBIC II0JIH30BATEIEM ~ JaHHBIC HE COOTBETCTBYIOT (GopMary OIS
(Hanpumep, CUMBOTIbL 8 YUCTIOB0M NOJE);
BBEJICHHBIE MOJH30BATEIEM JAaHHBIC HEJIOTUYHBI (Hanpumep, ompuyameibHas
yena mosapa),
— (ait ¢ JaHHBIME JJIS UTCHUS HE CYIICCTBYET;
— HHMYETO HE HAWJEHO MO pe3yJIbTaTaM MOUCKA;
— HOMEp YJaJsIeMOM 3aITMCH BBIXOUT 32 TIPeieNbl MacCHBa/BEKTOPA.
2. Bo3aM0okHOCTH BO3BpaTa Ha3aj (HaBUTalus).
3. 3ampoc Ha BBIMOJHEHUE HEOOPATHMBIX NIEWCTBHI, a UMEHHO MOATBEPKICHUE
yaaneHus Bujia « Bol A€CTBUTEIBLHO XOTUTE YAAIUTD (Daiii (3amuch)?».
4. O0paTHyO CBSI3b C MOJB30BATENIEM, HAIIPUMEP BBIBOJ COOOIIEHUSI 00 YCIEeITHO-
CTH yJaJIeHusA/peIak THPOBAHHS 3aITUCH H T. 1.

1.3 TpeGoBanus kK MPOrpaMMHOI peajiM3alun

1. Bce MMCPCMCHHBIC 1 KOHCTAHTBI JOJDKHBI UMCTh OCMBICIICHHBIC UMCHA B PaMKax
TCMATHUKN BapHaHTa KprOBOﬁ pa6OTI)I. HepeMeHHLIM PECKOMCHAOYCTCA NPUCBANBATDH
HUMCHA, COCTOAIIIMC U3 6yKB HMIXXHETO peTrucTpa,; AJsd (bOpMI/IpOBaHI/ISI COCTaBHOI'O UMCHH
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UCIIOJB3YETCSl  HWKHEEe ToauyepkuBanue (Hampumep, nhumber of students) wmm
«BepOITrOKbs HoTarus» (Harmpumep, flagExit). Koncranram pekoMeHayeTcss mpucBau-
BaTh ~ MMEHA, cocTosAmmMe W3  OyKB  BEpXHEro  peructpa  (Hampumep,
SIZE_ARR_OF__ ACCOUNTS, FILE_OF_ACCOUNTS).

2. Vmena ¢pyHKIMI JOKHBI OBITH OCMBICTICHHBIMH, HAUMHATHCS ¢ OyKBBI HUKHE-
IO PErucTpa, CTPOUTHCA MO TPUHIUIY  TJIaroJ + CyIeCTBUTEIbHOE (HAIpHUMeEp,
addAccount, findStudentBySurname). Eciau ¢yHKITUS BBITIOTHSET POBEPKY M BO3Bpa-
maet pe3ysnbtaT Tna bool, To ee Ha3BaHME JMOJDKHO HAYMHATHCS C TJarosa IS (Hampu-
mep, ISNumberNumeric, isLoginUnique).

3. He ngomyckaercs ucnoiap30BaHue onepaTopa npepbiBanus goto.

4. Kon He NOMKEeH coaepKaTh HEMMEHOBAHHBIX YHUCIIOBBIX KOHCTAHT («Marude-
CKHX» YKCEJ), HSMMCHOBAHHBIX CTPOKOBBIX KOHCTAHT (HarmpuMmep, UMeH (HaiioB u ap.).
[Tono6HOTO poaa UH(pOpMaLHIO CIIEAYET MPEACTABIATh KaK ri100ajibHble KOHCTAaHTHI. [10
IpaBUJiaM Ka4eCTBEHHOTO CTHJIS MPOTPAMMHUPOBAHUS TEKCThI BCEX WH(GOPMAIMOHHBIX
COO0O0IIIeHNH, BEIBOJAUMBIX TOJIH30BATENIO B OTBET HA €0 JICHCTBHS, TaKkKe 0OPMIISIOT-
Csl KaK KOHCTaHTBHI.

5. Kox Heo0XoauMo KOMMEHTHPOBATH (KaKk MHHHUMYM B YacTH OOBSBICHHS
CTPYKTYpP, MACCUBOB/BEKTOPOB, TPOTOTUNIOB ()YHKLIUA, HETPUBUATBHOU JIOTUKH ).

6. Kon He momkeH myOoaupoBaThCsl — IS ATOTO CYIIECTBYIOT G yHKIIHH!

7. Opna (yHKUMS pemiaeT TOJBKO OJHY 3ajady (HampuMmep, HE JIOMyCKaeTcs B
OJTHOM (YHKIIMM CUMUTHIBATh JAaHHbIC U3 (pailyia W BHIBOAUTH UX HAa KOHCOJIb — 3TO JIBE
passble pyHkuun). [Ipu 3TOM BHYTpH GYHKINH BO3MOXEH BBI30B IPYTUX (QYHKIUH.

8. BeinonHeHue onepanuii YTeHUs/3anucu B (pailyl JOHKHO OBITH CBEJIEHO K MU-
HUMYMY (T. €. IOCJIe OJJHOKPATHOMN BBITPY3KHU JIaHHBIX U3 (haiiia B MAaCCUB/BEKTOP allb-
Helmas padoTa BeeTCsl ¢ ITUM MaCCMBOM/BEKTOPOM, a HE MPOUCXOJIUT MHOTOKPAaTHOE
CUMTHIBAHHE JIAHHBIX U3 (aiiia B KaKI0u QyHKITNN).

9. Crenyer m30erath IiyOOKOW BIOKEHHOCTH YCJIOBHBIX M IUKIMYECKHX KOH-
CTPYKIIMI1: BJIOKEHHOCTh OJIOKOB JJOJIKHA OBITh HE OOJIee TPeX.

10. Cnenyet n36erath JUIMHHBIX PYHKIMNA: TEKCT QYHKIIUHU JOJDKEH YMEIIAThCs Ha
OJIVH 3KpaH (pa3Mep TEKCTa He JOJDKEH MpeBbiath 25—-50 cTpoK).

11. Cnenyer BBIHOCUTH KOJ JIOTUYECKH HE3aBUCUMBIX MOJYJIEH B OTIENbHBIE .CPP
(aiiyibl 1 MOAKIIFOYATH WX C TTOMOIIBIO 3ar0JI0BOYHBIX .N (aiiios.
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2 CTPYKTYypa U ONMCAHHE Pa3/1eJI0B MOSICHUTEJIbLHOM 3alIMCKH

CTpyKTypa NOSICHUTEIbHOM 3aMUCKHU CIeAyI0IIAas.

TUTynbHBIN JUCT (06paszey npuseden 8 npunodiceHuu b)
3amanue 1o KypcoBoul pabore (3anoiHeHHoe u nOONUCAHHOE CIYOeHmoM U npe-
nooaesamenem)
Conepxxanue
1. TpeboBaHus K IPOTpaMMe (CM. NOSCHEHUs HUd#Ce)
2. KoHCcTpynpoBaHue mporpamMmsI
2.1 Pa3paboTka MOAYIBHOU CTPYKTYPBI IPOTPAMMBI (CM: NOSCHEHUS HUMCe)
2.2 Bri6op cioco0a opraHu3aiiiy TaHHBIX (CM. HOACHEHUsI HUdiCe)
2.3 PazpaboTka nepeyHs Mmojab30BaTelbCKUX (GYHKIUKM TPOTrpaMMBbI (CM. nosic-
HeHUsl Hudice)
3. Pa3zpaboTka anropuTMoB pabOThl IPOTPAMMBI (CM. HOACHEHUs Hudice)
3.1 Anroput™ QyHKIMH Main

3.2 Anroput™ QYHKIIUU ... (8blOUpaemcs U3 NepeuHs Nob308amenbCKUxX
pymryuii)

3.3 Anroput™M (QYHKIUH ... (8blOUpaemcs u3 nepeuHs nojib308amelbCKUX
Qynryuii)

4. Onucanuie paboThl IPOrPAMMBI (CM. HOACHEHUs! Hudice)

4.1 ABropu3zanus

4.2 Monynb aiMUHUCTpaTOpa

4.3 MoayJib N0JIb30BaTENs

4.4 VICKIIIOUNTENbHBIC CUTYAIIUU
[Tpunoxenue (00s3aTENBHOE): JTUCTUHT KOAA C KOMMEHTApHUSIMU (NpU80OUMCs
BECH ko0 ¢ asmopckum ¢popmamupoganuem u KOMMEHMapusimu, 0OnyCcKaemcs
npumeHenue 8 tucmunze kooa wpugdma 12 nynkmos u eviuie)

Jlanee npuBEICHBI MOSICHEHUS K pa3/iesiaM MOSCHUTEIbHON 3alUCKH.

TpeOdoBanus K NporpamMmMe BKJIIOYAOT:

— TIOJTHBIM TEKCT BapHaHTA 3a/I1aHMUS,

— MCXOJIHBIC JaHHBIC JJI KypCOBO# paboThI (cM. moapasaen 1.1);

— (yHKIIMOHAIBHBIC TpeOOBaHUSA K KypcOBOW paboTe (PEKOMEHIYyeTCsl B3STh 3a
OCHOBY MaTepuai nojapaszena 1.2 u KOHKpETHU3UpOBaTh €ro AJis ONPEEIEHHOIO BapH-
aHTa, HalpuMep, MPONUCaTh UHIWBUAYATHHOE 3aJlaHNe, Pa3HOBUIHOCTH MOUCKA U COP-
TUPOBKHU, BO3MOXKHBIE HCKITIOYNTEIHHBIC CUTYAIIHH );

— TpeOOBaHHUsA K MPOrPaMMHOM peanu3aruu (cM. moapasaen 1.3).
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He cnenyer B paznene TpeOoBaHMii MUCaTh TO, YTO TOYHO HE OYIET peayin30BaHO B

JNEUCTBUTEIHHOCTH.

13

3asBJIAIIN.

Pexomenayercsi: mocie 3aBepiieHds padOThl HaJl NPOrpaMMON BEPHYTHCS K
TpeOOBaHUSIM U MPOBEPHUTH COOTBETCTBUE Balllel MPOTpaMMBbl TOMY, YTO BBI

Pa3paboTka MOAYyJIbHOH CTPYKTYPbI NPOrpaMMBbl MOApa3yMeBaeT rpaduyueckoe

IIPEACTABICHUE CTPYKTYPBI IPOTPAMMbl C YKa3aHUEM MOZYJICH, NMOAMOAYJIEH U HX

(GYHKIIMOHAIBHBIX BO3MOXXHOCTEH (pucyHOK 2.1). [ns 06vekmHo-opueHmuposanHoco
nPOCPAMMUPOBAHUS 8 OAHHOM noodpa3zdene npusodumcs UML-ouacpamma kraccos.

[ ABTOPU3ALUS ]

v

y

-

Mo[avyIb
AOMWUHUCTPATOPA

PABOTA
C YYETHbIMU
3ANMnMcAaAMu

»[
{

PABOTA
C OJAHHbIMU

|

NMPOCMOTP

_>[

—>[ WHA. 3A0AHVE

NMOUCK

_>[

Monayrnb h
NONb3OBATENA
PABOTA
NMPOCMOTP ] C OAHHbIMU
[ OBABNEHVE ]
PEOAKTUPOBAHUE ]
YOANEHUE ]

PEXUM
PENAKTUPOBAHMS >

NMPOCMOTP

—>[ PEOAKTUPOBAHUE

]
>  AOBABMEHVE |
]
]

—>[ YOANEHUE

PEXUM

{

OBPABOTKU

}>—>[ VHO. 3ANAHVE |

> NoucK )
_,[

COPTUPOBKA ]

COPTUPOBKA

_>[

)
]
]
)

Pucynok 2.1 — Ilpumep MOAYABHOM CTPYKTYpPBI IPOrPAMMBI
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Baxkno: pucyHok 2.1 ¢ npumMepoM MOAYJIBHOM CTPYKTYpbl HPOrpamMMbI
@ HOCHUT OOy4YaroIIMil XapakTep W He MpeaHa3HayeH JUIsl KOIMMPOBAHUS B MOSC-
HUTENbHYIO 3anucKy! JlaHHBIA mpuMep Hy>KJaeTcs B J0pabOTKe, a UMEHHO:
KOHKPETHU3allMi WHIUBUIYAIBHOIO 3aJaHusl, JeTaln3aluil BapUaHTOB COPTH-
poBKH, noucka. Llenecoopa3Ho Takke OTpa3uTh B MOJYJIBHON CTPYKTYpE MpO-
rpaMMbl MTOAMOJTYJIA, OTBEYAIOIIUE 32 YTEHUE U 3aluch MHGOPMAINH, C YKa-
3aHMEM MOMEHTOB MX BBI30Ba B MPOLIECCE UCIOJIB30BAHUS TPOTPAMMBL.

Br160op cnioco00B opranu3annu JaHHbIX:
1. B xayecTBe BBIOOpaA croco0a ONMMCaHUs BXOAHBIX JAHHBIX MPUBOJIUTCS OIKCA-
HHUE CIEAYIOUUX TUIOB Struct (¢ ykasaHueM KOHKPETHBIX IOJICH):
— JIJISl YYETHBIX 3alUCEN MOJIb30BATENEH;

— JUISI JAHHBIX.
B cnyuae o6vexmmuo-opuenmupo8anHo2o npocpamMmMupo8anus npueooOsSmcs Ha3ea-

HUsL NPeonoazaemvlx Kiacco8 u cooepxcawuxcs 6 Hux noneu. Ilpu pabome c 6a3oii
OAHHBIX OONOJIHUMENbHO NPUBOOUMCSL CMPYKIYpA Maoauy.
2. B kauecTBe crioco6a 00beAMHEHNSI BXOIHBIX JAHHBIX YKa3bIBAETCA:
— HCIIOJIb30BAHNE MACCHUBOB (CTATUYECKH MM THHAMUYECKH CO3/1aBACMBbIX) MU
BEKTOPOB;
— UX BbIOpaHHas 00J1acTh BUJAMMOCTHU (JIOKAJIbHBIE UM IJ100aJbHBIE).
Pa3paboTka nepevHsi NoJIb30BaATEIbCKUX (PYHKIMI MPOrpaMMbl MOpa3yMeBa-
€T MepeurcieHNe NPOTOTUIIOB (PYHKIHHA, HEOOXOJUMBIX JJISl peaiu3alii IPOrpaMMBbl, U
KpaTkue KoMMeHTapuu K HUM. Ko (yHKIuili He mpuBOIUTCS, TaK KaK HA TEKYIIEM dTa-
e MPOEKTUPOBAHUS OH €lIe HE CYIIECTBYET.

Pexomenayercsi: mpoTOTUIBI (DYHKIMKM pa3OUBaTh HA TEMATUYECKHUE TPYIIIIHI
B COOTBETCTBUU € MOZIYJIBHOW CTPYKTypoH mporpammsbl. [Ipu mporpamMmuoi
peanu3alym 11eJeco00pa3Ho TeMaTHUeCKUe rpynnbl (PyHKIMNA peanu3oBaTh B
OTJENIbHBIX CPP-(aiinax U MOAKIIOYUTh UX K OCHOBHOMY (haiiy ¢ MOMOUIbIO
OJITHOMMEHBIX 3ar0JIOBOYHBIX h-daiisos.

B cnyuae ucnonvzosanus 06vbeKmHO-0pUEHMUPOBAHHO20 NPOSPAMMUPOBAHUS NPU-
8005MCS MEMOObL OISl KIACCOB.

B cymnHocTH, BTOpo#i paszien MOsSCHUTEILHOW 3alMCKU MPEACTABISIET coOO0M Mpo-
IrpaMMHBIA HHTEp(DEHC KypCcOBOH pabOTHI: TOJIb30BATEIIBCKUE TUITBI JAHHBIX (CTPYKTY-
pbI), IEPEMEHHbBIE MACCHBOB HMJIM BEKTOPOB, MPOTOTHITBI BCEX MPEIOIaraeMbix (GyHK-
nuii. B nanpHelmeM Heo0xoauMo OyaeT K uHTepdeiicy 100aBUTh peaiu3aluio.
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Pa3paboTka ajnroputMoB padoThI MPOrpaMMbl BKJIIOYACT OJIOK-CXEMBI aJlro-
puTMOB (C KpaTKUM CJIOBECHBIM OIMCAHWEM HMX PabOTHI B TEKCTE MOSICHUTEILHOW 3a-
IUCKHU) 17151 GYHKIIMH MAiN 1 ABYX JFOOBIX APYTHX MOJb30BaTEIbCKUX (DYHKIIHH.

B cnyuae ucnonvzosanus 06vexmHo-opueHMUpoOBaAHH020 NPOCPAMMUPOBAHUS PA3-
pabamvigaromcs anieopummol 0l 08YX JH0ObIX MeMOo008 KIACCO8, a MaKdice aieopumm
@yHxyuu main.

BaskHo: Tak Kak aJIrOpUTMBI pa3padaThIBAIOTCS 10 HEMTOCPEICTBEHHOTO KOIH-
@ pOBaHUs, TO OHH HE MOTYT COJIEpKaTh MPOCTO KOMUU CTPOYEK Kojaa. AJro-
pUTM (PYHKIIMU JODKEH OTpa)kaTh JIOTHMKY pEIICHUs 3a7auyd; MOXKET COjAep-
XKaTh CIIOBECHBIE HMHCTPYKIIMH C YIOMHHAaHHEM HWMEH = CTPYKTYp, MacCH-
BOB/BEKTOPOB, IPYTrux HYHKITUH.

Kpurepuit kauecTBEHHOTO alropuT™Ma: €Ciu pa3pabOTaHHbIN aaropuTM 0e3 J10MoI-
HUTEIBHBIX TOSCHCHWH TOHATEH IPYTOMY YEJOBEKY, BIAACIONMIEMY OCHOBAMHU TIPO-
rPaMMHUPOBAHMUSI, © MOXKET OBITh OJTHO3HAYHO PEATM30BaH B KOJI€, 3HAYUT, aJITOPUTM JI0-
cTUr cBoeil enu. [Ipu3HakoM XOpoIIero aaropurTMa TakKe SBISETCS €r0 OTHOCHTEIhb-
Hasi KOMITAKTHOCTH (3aHUMaeT He OoJsiee 0fHOM cTpaHullbl hopmaTa A4); UHAS CUTYalIMs
CBUJICTEILCTBYET JIMOO O UPE3MEPHO CIIOKHOM JIOTUKE PelIeHUs TPoOIeMbl, JINOO O He-
JOCTATOYHOU (PYHKIIMOHAIBHOW JEKOMITO3MIIMU periaeMoi 3amauu (T. €. COAEPKUMOE
GbyHKIHUU CIe0BalI0 pa30UTh HA HECKOJIBKO (PYHKITHIA).

AnroputM nomxeH ObiTh odopmiied cornacHo ['OCT 19.701-90 Cxemsl anroput-
MOB, TIPOTpaMM, JaHHBIX U cUCTeM. [loscHeHHs u TIpuUMeEpHl pa3pabOTKH aJTOPUTMOB
MPUBECHBI B pasjiesic S JTaHHOTO OCOOusI.

Pexomenayercsi: mpu pa3paboTKe aJrOpUTMOB MCHOJIB30BATH Ipodeccro-
HaJbHBIE TpapuUYecKHe pEeAaKTOpPhl auarpamMM © OJOK-CXeM, Hampumep
Microsoft Visio.

Onucanue padorbl NMPOrpamMMbl NOJIPAa3yMEBAECT KPATKOE CIOBECHOE ONMUCAHUE
paboThl HPOrPaMMBbI CO CKPUHILIOTAMU KOHCOJIH.

BaxkHo: 00beM MOSCHUTENHHOM 3alMCKU HE periiaMeHThpyeTcsi. OCHOBHBIM
KpUTEPUEM BBICTYIAET KaueCTBO pabOTHI.
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3 IlopsAIOK 3aIIMTHI 1 KPUTEPUH OI[EHKU KYPCOBOH PadoThI

3ammTa KypcoBoii paboThl BKIIOYAET TPU dTana:

1. lemoHCTpalusi (yHKIIHMOHAIBHBIX BO3MOXKHOCTEW MPOTPaMMbl CTYACHTOM (BO
n30exaHue npodieM COBMECTUMOCTH BEPCUHM M MOJKIIOUEHUS BHEIIHUX (halijioB peKo-
MCHJTyeTCsl TTPOBOJIUTH JACMOHCTPAIMIO TPOTPaMMbl Ha COOCTBEHHBIX HOYyTOyKax). OT-
JCITBbHBIA HOCUTENb (JIUCK) C IPOrPaMMOii He TpeOyeTcsl.

2. AHanmM3 COAEPKUMOT0 U KadyecTBa 0(hOpPMIICHHS MOSICHUTENbHOMN 3amucku (00s-
3aTeNIbHO: pacreyararh MOSCHUTEIbHYIO 3alUCKY U BIIOKUTH JIUCT-3a/IaHHE).

3. Aynut xoxa (code review) u BOIIPOCHI 1O KOJTY.

HroroBasi oTMeTKa 3a KypCcoBYIO paboTy (opMupyercs B pe3yibTaTe CyMMHUPO-
BaHMsI 0aJJIOB 32 KaXAbIH U3 MEPEUNCICHHBIX BBIIIE ATANIOB 3aLIUTHI.

Kputepuu noiaydeHus: MUHUMaIbHON YAOBIETBOPUTEIBHON OTMETKHU 3a KYPCOBYIO
paboTy U310KeHbI B TabauIiie 3.1.

Tabmuua 3.1 — Kpurepuu nomyueHus
3a KypCOBYIO paboTy

MHUHHMaJIbHOMN y,HOBHeTBOpHTGHLHOﬁ OTMCTKH

Pe3yabTu- Tan 3aluThl,
pyouas KOTOPBIH MOJIEKUT Kputepumn onenku
OTMETKA OlleHKe
1. lemonctpanusa ¢yHk- | Peanuzanus 6a3oBoro (pyHkIyMoHana, a UMEH-
[IMOHAJILHBIX BO3MOKHO- | HO paboTa TOJILKO C JaHHbIMU (0€3 peanuza-
CTEH TpoTrpaMMBbl IIUU pabOTHI C YYETHBIMHU 3aIUCSIMH TTOJIH30Ba-
Tenen): mpocMoTp, 100aBIeHUe, YaaleHue, pe-
JTAKTUPOBAHUE JTAHHBIX, BBITOJTHCHUE WHINBH-
4 6anna JTyaJTbHOTO 3aJIaHMsI, IOUCK, COPTHPOBKA
2. Ananu3 conepxkumoro | OdbopmiieHHass B COOTBETCTBUU C TpeOOBaHMSI-
U KadecTBa O(OpMIICHHS | MU 3allKMCKa, HO 0€3 alrOpPUTMOB
MOSICHUTEIHHOU 3alUCKU
3. Ayautr xoma (code | Bragenue koiom (McUepIibIBaIONIE OTBETHI HA
review) BOIPOCHI IO COOCTBEHHOMY KOJTY)

Ecau Bce nznoxkennbie B Tadauiie 3.1 TpeOoBaHMA COOIIOACHBI, TO 32 KaXKJIbIH dTall

3alUTHl K MUHUMAJIBHOU YJOBJIETBOPUTEIHHOM OoTMETKe (4 Oaia) mpuOaBIsiOTCS J0-
MOJIHUTEIIbHBIE OaiTbl. TO MPOUCXOAMUT MPU BBHIMOJHEHUU ONMUCAHHBIX B Tabiuie 3.2
kpurepueB. CieyeT OTMETUTh, UTO 3a KaXIbI U3 TPEX ATAIMOB 3allUThl MAKCUMAIBHO
MOKHO HaOpaTh 1o JiBa 0ajuia; UTOr0 MaKCUMaJlbHas pe3yJIbTUPYIOIIas OTMETKA 3a Kyp-
COBYI0 paboTy cocTaBuT 10 6amos.
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Tabnuua 3.2 — Kputepun HauucaeHUs! TOMOJHUTENbHBIX OAJIOB 32 KaXAbI U3 HTAIOB
3amuThI (0ayuThl MPUOABIIAIOTCS K UCXOTHOM OTMETKE, paBHOU 4)

JTan 3aluThl,

N PesyabTHpYyOmas
KOTOPBIii moj1J1e- y pyIom Kputepuu onenkun
oTMeTKa
JKHT OIleHKe
+ 1 6amn Peanuzanus monHoro dyHKIHMOHANA (aBTOpH3a-

1. leMoHcTpanus
(yHKIHOHAJb-

HBIX BO3MOYHO-
CTEU MPOTPaAMMBI

(uTor: 5 6ayIOB)

U1, paboTa ¢ YICTHBIMH 3aITHUCSIMH: TTPOCMOTP,
noOaBlieHUe, YAAICHHUE, PeIaKTHPOBaHKE, Pabo-
Ta C JJAHHBIMH)

+ 2 Gamna
(utor: 6 6ayIOB)

Peanuzanus OpoaBUHYTOrO (yHKIHOHANA, a
MMEHHO: 00paTHas CBs3b C MOJb30BaTEIIEM (3a-
IPOC Ha MOATBEPKIACHUE yIATeHUsI, COOOIIEHUS
00 yCHEIIHOCTH BBINOJIHEHUS JIEHCTBUI), 00pa-
O0O0TKa MCKJIIOYMUTEIBHBIX CHUTyalui (IpoBepka
¢bopMaToB BBOJUMBIX JaHHBIX, IPOBEPKA CyIIe-
CTBOBaHHS HOMEpA 3aMKUCH ISl PEAAKTUPOBa-
HUs/yJaleHus], IPOBEpKa Ha YHUKAJIbHOCTh HO-
BOT'O JIOTUHA W T. [.); JIO0BIE IPYrUe MOIXObI
M0 YCOBEPIUEHCTBOBAHUIO MPOrpPaMMbl (HaIpH-
Mep, XCIIHUPOBAHUE MTAPOJICH C «COJIBIOY)

2. Auanus co-
JEeP>KUMOTO U Ka-

+ 1 Gamn
(utor: 7 6aIoB)

YactrnyHas peajim3anusa aJropurTMoB (T. ¢. OJUH
HJIn J1Ba BMCCTO Tpex) HJIA HAJIMYUC B aJI'OPUT-

yecTtBa  0opMm- Max OUTHO0K
JIEHUs ~ MOSICHU- | + 2 Oania Peanuzanus tpex anropurmoB 6e3 ommbdok
TEJbHOM 3aIUCKU | (uTOr: 8 0asIoB)

+ 1 Oann KauectBo kopma: xopoumiee (HeT AyOaMpOBaHUS

3. Ayaut Koma
(code review)

(utor: 9 6ajoB)

OJITHOTO M TOTO k€ KOJa: BMECTO ATOro — (PyHK-
ouu; Kaxnaas (yHKUMS pellaeT OHYy 3ajady;
OCMBICJIEHHbIE MMEHa NEPEMEHHBIX, KOHCTAHT,
byHKIIMIT)

+ 2 Oamna
(utor: 10 6aoB)

KauectBo koma: oramunoe (pyHKmus main He me-
perpy’keHa KoJIoM; CBEICHbl K MUHUMYMY OIlepa-
ITUM YTCHUS M 3alUCH B (haill; KoJi CHAOXKEeH KOM-
MEHTapUsIMH; HET «XapJKOAa»: BMECTO 3TOr0 —
KOHCTAHTBI, KOJI Pa3OWT Ha MOIYJIH B BUAE OT-
JCNBHBIX CPP-(haiiioB, KOTOPBIC MOIKIFOYAFOTCS
IOCPEICTBOM 3arojioBOYHbBIX h-(haitmoB; Bce meii-
CTBUSI JIOTHYHBI U TIOHSITHBI)
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4 PekoOMeH/1allMH 110 IPOEKTHPOBAHUIO NIPOTPAMMBbI

4.1 TIpuHUMIIBI U YPOBHH NPOEKTHPOBAHUSA NIPOrPaMMbl B KYPCOBO# paboTte

Jlnis co3nanus KauyeCTBEHHBIX (HaJEKHBIX, TPOU3BOIUTENBHBIX, JIETKO MOAU(HUIIN-
PYEMBIX) POTPaMM HEOOXOAMMO CJIEA0BATh KIIOYEBBIM MPUHIIMIIAM MPOESKTUPOBAHUS:

1. Munumuzayus croscnocmu. YpaBieHHE CIOXKHOCTBIO — CaMblil BaXKHBIN TeX-
HUYECKUU acleKkT pa3padOTKU MporpaMMHOro obecreueHus. Ha ypoBHE apXUTEKTYphI
CJIOKHOCTB IIPOOJIEMBI MOKHO CHU3HTb, pa3eiIuB CUCTEMY Ha NOJCUCTEMBI. B pa3zerne-
HUU CJIOXHOW MPOOJIeMbl Ha MPOCThIE (parMEHTH U 3aKJIIOUAETCS 1EJIb BCEX METOIUK
MPOEKTUPOBAHUS TPOrpaMMHOTo obecrieueHus. Yem Ooliee HE3aBUCHUMBI MTOJCHUCTEMBI,
TeM Oe30macHee COCPEAOTOUYMTHCS Ha OJHOM aCIEKTE CI0XHOCTU B KOHKPETHBIN MO-
MEHT BPEMEHHU.

TexHoaornyeckn mpouecc pasaeieHus] CUCTEMbl Ha TIOJCUCTEMBI 11eJ1ec000pa3Ho
BBITIOJHATh IyTEM JIEKOMIIO3UIMM MCXOIHOM 3a1auu Ha mon3anayu. [laHHbIA moaxon
MOJIyYnJI Ha3BaHUE HHUCXOJALIETO MPOEKTUPOBAaHUS M HPEACTaBisgeT co0oil mpoiecc
ApoOJieHUs 3aJa4uM Ha [0/133/1a4H, YCTAaHOBJICHUS JIOTHYECKUX CBsI3el Mexy HumH. [lo-
CJI€ ATOT0 MEPEXOAT K YTOUYHEHHIO BBIJICICHHBIX 10/13a/1a4. DTOT NpoIiecC JeTaIn3aluu
NPOAOJDKAETCA 10 YPOBHSI, MO3BOJISIONIETO JOCTATOYHO JIETKO Pealin30BaTh M0/3a/1a4y
Ha BBIOPAHHOM S3bIKE€ NMPOTPAMMHPOBAHU, T. €. IO YPOBHS OUEBMJIHO PEATUZYEMBIX
MOJIYJIEH.

2. [Ipocmoma conpogocoenus. TIpoekTHpys MpHIIoKeHre, He 3a0bIBaliTe O MpO-
rpaMMHCTaX, KOTOpble OYJyT €ero conpoBoXkaarh. [locTossHHO mpencrapisiite cede Bo-
MPOCHI, KOTOPhIE MOTYT BO3HHUKATh Y HUX MPH B3TJIsI/I€ HA co37aBaeMblii Bamu kof. [1po-
EKTUPYWUTE CUCTEMY TakK, YTOOBI ee paboTa OblJIa OUEBHIHOM.

3. Cnaboe conpscernue. Cnaboe conpspkeHUE MPEANOIaracT CBeJIcHHE K MUHUMY-
My YHClIa COSAMHEHMI MEXKIY Pa3HbIMH YacTSAMHU MPOTPaMMBI. JTO MO3BOJIUT MAKCH-
MaJbHO O0JIETYUTh UHTErPALINIO, TECTUPOBAHHUE U COTIPOBOXKACHHUE TPOIPAMMBI.

4. Pacwupsaemocms. PaciimpsieMOCTbIO CHUCTEMBI Ha3bIBAlOT CBOIMCTBO, MO3BOJISAIO-
niee yiayyllaTh CUCTEMY, HE Hapylllas €€ OCHOBHOM CTPYKTYphl. MI3MeHEeHHe OJHOro
(dbparmMeHTa CUCTEMBI HE JIOJDKHO BIIMATH Ha €€ Apyrue ¢pparMenTol. BHecenue Hanboee
BEPOSTHBIX U3MEHEHUH JTOJKHO TPpeOOBAaTh HAMMEHbBIIINX YCHIIUH.

9. Bozmootcnocms nosmopHo2o ucnonvzosanus. 1IpoexkTupyiiTe cucreMy Tak, 4To-
ObI ee (parMeHTHI MOXKHO OBLIIO IIOBTOPHO HCIIOIB30BATh B IPYTUX CHCTEMaX.

6. Munumanvuas, Ho noanas GYHKYUOHATILHOCHb. DTOT ACTIEKT MOAPA3yMEBAET OT-
CYTCTBHE B CUCTEME JIMIIHUX YaCTeil: IOMOJHUTEIbHBIN KOJ HE0OX0AMMO pa3paboTaTh,
MPOaHATM3UPOBATH, MPOTECTUPOBATh, a TAKIKE IMEPECMATPUBATH TTPH U3MEHEHUH JAPYTUX
(bparMeHTOB MPOTPaMMBI.
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7. Coomsemcmeue cmanoapmam. IlonbeiTaliTech MpUaaTh BCEH CUCTEME MPUBBIYU-
HBINA A7 pa3pabOTYUKOB OOJIHK, MPUMEHSISI CTaHAAPTHBIE TOIXO/bI U CIIEAys corJjalie-
uusM o koze (Code Convention).

[IpuMeHUTENBHO K TaHHOM KypCOBOM padoTe, MpeamnoJiaralomeil peaanu3anuo 3a-
a4 B TMpoueAypHOM cTuiie (0e3 HMCIoNb30BaHUS OOBEKTHO-OPUEHTHPOBAHHOTO MPO-
IrpaMMHUPOBAHUSA), MPOLIECC MPOSKTUPOBAHUS MPOTPaAMMBI 11eJeco00pa3HO MPEACTaBUTh
B BHJIE MTOCJIEIOBATEIBHOCTH YPOBHEH (PUCYHOK 4.1):

1. YpoBeHb MporpaMHOM CHUCTEMBI: aHAU3 UCXOJHOW 3a/ayu, MojJiexKallel mpo-
IrpaMMHOU pean3aluu.

2. BriOop croco0oB omucaHusi U XpaHEHUsl JaHHBIX: BHIOOP CIOCOOOB XpaHEHUS
uHopmaruu (aitipl), TPOayMbIBaHUE MMOJB30BATEILCKUX THUIIOB JaHHBIX (CTPYKTYD),
BBIOOp CIOCOOOB 00BEAMHEHUS OOBEKTOB CTPYKTYp B HAOOpHI JaHHBIX (MACCUBBI HIIH
KOHTEHHEPHI, HAIPUMEDP BEKTOPHI), ONPEAesIeHHe 00JIaCTH BUIUMOCTH JIJIsSi BHIOPAHHBIX
HA0OPOB JaHHBIX (TJI00ATBHBIC, JIOKATLHBIC).

3. Paznenenne cuctemMbl Ha (PU3MYECKH HE3aBHCHMBIC MOIYJIH (OTAEIBHBIC CPP-
(aiiibl) U UX MOAKIIOYCHUE C TIOMOIIBIO OJJHOMMEHHBIX 3ar0JI0BOYHBIX N-(ailiioB.

4. Beimenenue B paMKaxX KaXJa0To MOJYJIS MPOTOTUIIOB (PYHKITHI (3aITHCHIBAIOTCS B
3aroJ0BoYHbIe N-(haiibr).

5. Peanuzanus (onucanue) GyHKIUNA B COOTBETCTBYIOIUX CPP-daiinax.

1 ITporpaMMHAad CHCTEMA

2 Beibop cnoco0O0B ONMHCaHHA
H XpaHeHHd BXOIHBIX IaHHBIX

3 PaspmeneHHe cHCTeMEBI Ha
MOIyTH/ haiimel

4 BoineneHue QyHKIHI B
paMKaxX KaI0To MOIYIA

5 ITpoekTHpOBaHHe (YHKIIHIH

Pucynok 4.1 — YpoBHU pOEKTHPOBaHUS IPOTpaMMBbI B KypcOBOM padoTe
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4.2 CriocoObl opraHu3anuy padoThl M0 YTEHUI0/3aNucH B (paii

BrimonHeHne onepanuii 9TeHusi/3anucu B Paiiyr J0KHO OBITh CBEICHO K MUHHMY-
My (T. €. IOCJIe OJJHOKPATHOW BBITPY3KU JAHHBIX U3 (hailjia B MacCUB/BEKTOp JajibHEH-
mast paboTa BEJETCSl C ’TUM MAaCCUBOM/BEKTOPOM, a HE MTPOUCXOJAUT MHOTOKPATHOE CUH-
THIBaHWE JAaHHBIX U3 (pailyia B Kaxkaou HyHKIINHN).
Peann3oBath TaHHBIN MPUHITUI MOKHO JIBYMS criocobamu (pucyHku 4.2, 4.3).

Hayvano
rpoepamMmal

YTEHUE
MHdopMaLum
13 dpanna
B MacCuB/BEKTOP

PABOTA
C MACCUBOM/BEKTOPOM:

e MPOCMOTP AaHHbIX f
e no0aBneHne aaHHbIX

e penakTMpOBaHWNE AaHHbIX

e yaaneHue AaHHbIX

e COPTUPOBKA

e MOUCK

e BbINOMTHEHWNE UHA. 3a4aHUA

KoHeuy
npozpammbl

3AMNNCb
MHdopMaumnm
13 MaccuBa/BekTopa
B hann

Pucynox 4.2 — IlepBrlii crioco0 opranu3anuu padboThI ¢ (aitmamu

Hauano
rnpoepammb|

YTEHUE
MHdopmaLmn
13 panna
B MacCUB/BEKTOP

PABOTA
C MACCUBOM/BEKTOPOM:

* MPOCMOTP AaHHbIX
« pno6aBneHve AaHHbIX /

e PENAKTUPOBAHUE NAHHbIX

e yaaneHue OaHHbIX \,
e COPTUPOBKA
e MOUCK

e BbINONTHEHUE UHA. 3aaHUA

B npouecce
npozpamMmbi

\

OOBABJIEHUE

HOBOrO 3NIEMEHTa

Maccua/BekTopa
B KOHel hanna

3AMNUCH
BCEN MHopmauum
13 maccmua/BekTopa
B hamn

Pucynok 4.3 — Bropoii cioco0 opranu3zaiiuu padoThsl ¢ paiiiamu

[Tpu nepBom crocobe (cM. prcyHOK 4.2) B Hadajie MPOrpaMMbl OCYIICCTBIISACTCS
yTeHue (MMIopT) nHbopmanuu u3 (aiisia B MaCCUB WIIM BEKTOP, Jlajiee BCE ONEPAINH C
JTAHHBIMHU TPOM3BOAATCS MOCPEACTBOM MacCHBa/BEKTOpa, B KOHIIE MporpamMmsbl (HEro-
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CPE/ICTBEHHO TIepe/l €€ 3aKphITUEM) MPOUCXOIUT 3alHCh (IKCIOPT) MHpopMamu u3
MacCHBa WK BEKTOpa B (haidl.

[Ipu BTOpOM crocobe (cMm. pucyHOk 4.3) B Hadaje IMpOTrpamMMbl OCYIIECTBIISICTCS
yTeHue (MMIopT) uHpopmauu u3 ¢aiiia B MacCUB WA BEKTOp, JaJie€ BCE OMEPaINH C
JAHHBIMU TMPOU3BOASTCA MOCPEACTBOM MAacCHBA/BEKTOPa, OJHAKO MPH KAXKIOM HU3MEHe-
HUH HHOOPMAIMH JTOTIOJTHUTEIILHO MMPOUCXOIUT 3aITUCh (IKCIOPT) WH(MOPMAITMH U3 Mac-
CUBa WJIM BEKTOpa B (haii.

BaskHo: nepBblii criocod CBOAUT orepanuu rnepeszanucu ¢aiia K MUHUMYyMY
@ (1aHHas orepauus MPOU3BOAUTS TOJBKO OJUH pa3 — B KOHIE MIPOrpamMMmbl).
OnHako B ciaydae HEKOPPEKTHOTO MPEPBIBAHUS CECCHH BCE MPOMEKYTOUHBIC
U3MEHEHUs1 OyayT yTepsHbl. B 3TOM OTHOLIEHWH BTOPOH cmocod 0oJiee
HAJIesKHbII, TaK KaK OCYIIECTBIISIET JUHAMHYECKYIO BBITPY3KY HH(pOpMaluu B
¢aiin, a noTomy U 00Jiee MpeANOYTUTEbHBINA. CleayeT, OHAKO, OTMETHUTh,
YTO BTOPOH CIIOCOO MpH ATOM YCTYNAET MEPBOMY IO BpEMEHHBIM 3aTpaTaM.

4.3 IIpyuHIUNBI OPraHu3anuu padoThl ¢ MACCUBAMM M BEKTOPAMH

B kauecTtBe crnoco0a 00beIMHEHUS! BXOAHBIX JAHHBIX PEKOMEHAYETCS MCIIONIb30-
BaTh MAaCCHUBBI (JUHAMUYECKU CO3]aBa€Mbl€) UJIH BEKTOPHI.

MaccuBsl IpeICcTaBISIOT CO00i HAOOP OAHOTUITHBIX TPOHYMEPOBAHHBIX JaHHBIX.

OO61mue ocodeHHOCTH PadOTHL C MACCUBAMM:

1. Unnexcauus ¢ 0; MHAEKCHI MaccHBa — TOJIBKO LIEJIbIE TOJIOKUTEIbHBIE YnCIIa.

2. ms MaccuBa SBISIETCSl yKa3aTelieM Ha TEpBBIA OallT HYJIEBOTO dJEMEHTa Mac-
CHBA U XpPaHUT COOTBETCTBYIOIINHI aapec.

3. He mpoumsBoauTes mpoBepka BHIXOAA 3a TPAHUIBI MaccuBa (Jr00asi TMOMBITKA
IIPOBEPKH JIETAET SA3bIK MPOrpaMMUPOBaHUs 00J€e MEAJIEHHBIM), B CBSI3U C 4eM TpeOy-
€TCsl aHaJIU3 KOJIa Ha MPEeIOTBpallleHHe CUTYallid, MOTEHIMUAIbHO NTPUBOIAIIMX K BbIXO-
1y 3a mpeJesbl MacCuBa.

4. MaccuB B QyHKUHMIO BCerja nepenaercs no ykasarenato. Bmecte ¢ MaccuBoMm B
GyHKIHIO HEOOXO0IMMO TepeaBaTh €ro pa3Mep, Tak Kak BHYTPU (YHKIIMU y3HATh pas-
Mep MacCHBa MPOrPaMMHBIM CIIOCOOOM OYIeT HEBO3MOKHO!

/l BI)IBOI[ COACPKMMOT'0O MAaCCHUBA HA 3KPaH

void showStudentArray(Student *arr_of students, int number_of students);

/I 'Y nanenue cTyieHTa U3 MacCUBa

void delStudentFromArray(Student *arr_of students, int &number of students);
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PexoMeHanum no paéore co CTAaTHYECKH CO31aBaeMbIMH MACCHBAMM:
1. Pa3mep mamsTH, BBIACIAEMON JIJIS CTATHYCCKOTO MAacCHBa, HEOOXOIUMO YKa3bl-
BaTh KaK ri1o0abHyI0 KoHcTaHTy (Hanpumep, RESERVE_SIZE):

struct Student

o
string name;
string surname;
int age;
3
const int RESERVE_SIZE = 100;
void main()
{
Student arr_of _students|RESERVE_SIZE];
int number_of _students=0;
I/ pabota mporpaMMer
¥

B npumepe xona, mpusenennom Beime, RESERVE_SIZE umer cmbica duznuecko-
ro pa3mepa MaccuBa, a nmepemeHnas humber_of_students — soruveckoro pasmepa Mac-
CHBa.

2. Crioco0 yBenuueHusi pazMepa CTaTUUECKH CO3/IaHHOTO MaccuBa (Uil goOaBiie-
HUSL HOBOT'O 3JIEMEHTAa B MACCHB): M3HAYAJIBHO pE3€pBUPYEM NaMATh (PU3NYECKOTO pas-
mepa RESERVE_SIZE, a ucnonszyem norudeckuit pazmep N<= RESERVE_SIZE. Tlpu
HEOOXOJAMMOCTH N yBEIMYMBAEM, HO TMPU ITOM KOHTpoJupyeM, utoObl N<= RE-
SERVE_SIZE.

BaskHo: mpu HEOCTaTKE MaMATU JUISI CTAaTUYECKH CO3/IaHHOTO MAacCuBa TIO-
@ TpeOyeTCsi BHECTH NMPABKU B MPOTPAMMHBIN KOJ (B YacTH YBEIWYEHUS KOH-
crautel RESERVE_SIZE, oTBeuaromeii 3a pa3mep MaccuBa) v MEPEKOMITUIIH-
poBaTh nporpamMmy. B 3TOM cmBbIciie iporpaMMa B paMKax KypCOBOHM padoTHI,
OCHOBAaHHAsl Ha CTaTUYECKUX MACCUBaX, SIBJISICTCS HEHAJCKHOW B TMpPaKTUYE-
CKOM WCTIOJIb30BaHUM; a TPUMEHEHUE TUHAMUYECKH CO37]aBaeMbBIX MaCcCHBOB
WJIM BEKTOPOB sIBJIsieTCsl O0Jiee 11e71eco00pa3HbIM.

3. IIpu BhIMONTHEHUH OTepaluy uyTeHus: nHpopmaruu u3 (daiijia B CTaTUYECKH CO-
3JIaHHBIA MAaCCUB KOHTPOJIMPYEM BBIXOJ 3a IMpeeibl MacCHBa (Jlajiee B KaueCTBE JIOTH-
YeCcKOro pasMepa MaccuBa purypupyet nepemennas number_of students):

void readFileStudents(Student *arr_of students, int &number of students)
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ifstream fin(FILE_OF_DATA, i0s::in); // Otkpsiau daiin a1 9reHus
if (*fin.is_open()) cout << "Vkazanusiii (aiin He cymectByet!" << endl;

else
{
inti=0;
while (!fin.eof())
{
if (i < RESERVE_SIZE)
{
fin >>arr_of students[i].name
>> arr of students[i].surname
>> arr of students[i].age;
i++;
} else
{
cout << "HenoctatouHo maMaT{ UL YTCHHUS BceX JaHHBIX!"
<< endl;
break;
¥
¥
number_of students = i;
¥

fin.close(); //3akpbun (haiin

4, HpI/I I[O6aBJIeHI/II/I HOBBIX 3JICMCHTOB B CTATHUYCCKHU COSI[aHHBIfI MaCCHB KOHTPO-
JUpyeM BBIXOJ 3a MpeAelibl MaccuBa (B Ka4€CTBE JIOTMYECKOr0 pa3Mepa MaccuBa Qury-
pupyeT nepemennas number_of _students):

void addStudentlnArray(Student *arr _of students, int &number of students)
{
//1106aBJ'ICHI/IC CTyACHTA, €CJIM HC IPOUCXOJUT BbIXO 34 IMPCACIIbl MaCCHBa
if (number of students + 1 <= RESERVE_SIZE)
{
number_of students++;
cout << "BmeauTe UMs CTyJIeHTa: ]
cin >>arr_of students[number _of students - 1].name;
cout << "Breaute pamuiauio cryaeHra:
cin >>arr_of students[number of students - 1].surname;
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cout << "BmeauTe BO3pacT CTyJIeHTa: ';
cin >> arr_of students[number_of students - 1].age;
writeEndFileStudents(arr_of students[number of students - 1]);

by

else cout << "Hepocratouno mamsaru s nodasieHus HoBoro diremenrtal!" << endl;

5. I[JBI YAAJICHUA 3JICMCHTA H3 CTATHYCCKU CO3JAaHHOTO MacCCHBa H€06XOI[I/IMO
CABHUHYTH BCC 3JICMCHTHI HAa OJJHY ITO3UIINIO, HAYHNHAA C HOMCPpA yAAJLICMOTI'O 3JICMCHTA, a
34TCM YMCHBLIIIUTD JIOTUYECKHUH pa3sMep MacCcuBa.

void delStudentFromArray(Student *arr_of students, int &number of students)
{
int number_of deleted _item;
cout << "Bpeaurte HOMEp yAaNsIE€MOM 3anucu: ";
cin >> number_of deleted_item;
number_of deleted_item--; // monws3oBaTens - MBICIUT C 1, HO HHICKCHI
HyMepytoTcs ¢ 0
iIf (number_of deleted _item >=0 &&
number_of deleted item < number_of 'students)

{
for (int i = number_of deleted _item; i < number of students - 1; i++)
{
arr_of_studentS[i]*s arr_of_students[i + 1];
¥
number_of students:s;
writeFileStudents(arr of students, number of students);
}

else cout << "BBezcH HEKOPPEKTHBIN HOMep ynaisiemon 3anucu!" << endl,

PexoMeHaauu 10 padoTe ¢ JTMHAMHYECKH CO3/1aBaeMbIMU MACCHBAMU:

1. ]I AMHAMHYECKOTO CO37[aHWSl MacCHMBa HEOOXOIMUMO 3ampalinBaTh MamsTh B
MPOIIECCE BBIMOJIHEHUS IPOTPaMMBbl. B KOHTEKCTE KypCcoBOii paboThl 00bEM 3ampalinBa-
eMOil MaMsITH COOTBETCTBYET KOJHMUYECTBY CTPYKTYp B (aiije. PekoMeHyeTcs 3armpo-
rpaMMHpOBaTh OTACIbHYIO (yHKIMIO (Hampumep, getSizeOfFileWithStudents()) mos
BBIYKMCIICHUS KOJMYECTBA CTPYKTYp B (aiilsie mepea co3maHreM THHAMHYECKOTO MacCH-
Ba. [IpuMepsl Kolla, pealTu3yIoIIne JaHHYIO 3a1a4y, IPUBEACHBI B ojpaserne 6.2.

int number_of students = getCountOfStucturesinFile(FILE_OF_DATA);
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Int *arr = new intfnumber_of students]; // ntunamudecku co3naBaeMblii MacCcuB

2. JIng guHAMHYECKH CO37aBacMbIX MAaCCHBOB HEOOXOJMMO OCBOOOXKIATh BBIJIC-
JICHHYIO TIaMSATh B KOHIIC MMPOTPaMMBI (B IIPOTUBHOM CJIydae — YTCUKH MaMSTH):

delete [Jarr; // ocBoOOX IeHME TaMATH, BBIACIICHHOM MO JHHAMUYECKHI MacCHB

3. Coco0 yBenudeHHUs pa3sMepa AMHAMHUYECKH CO3JaHHOTO MaccuBa (i J100aB-
JICHHMSI HOBOT'O 3JICMCHTAa B MACCHB). CO3[a€M HOBBIH MAacCHB, IIEPCHOCHUM Ty[a COAEp-
KUMOE CTaporo MacCHBa, CTapblii MaccHB ynajiseM. [Ipumep nepeBhIACICHUS TAMSTH C
IEJTBIO YBEJTMYCHHS pa3Mepa JTUHAMHUSCKH CO3JJaHHOTO MacCHBa IPHUBE/IEH B ITOApa3ie-
ae 6.3.

4, N ynaJeHus 3JEMCHTAa W3 JUHAMHUYCCKH CO3JIaHHOFO MAacCHBa HEOOXOIMMO
CIABUHYTH BCE DJIEMEHTHI HA OJIHY ITO3HIINIO, HAUMHAS ¢ HOMEpa yIaIsIeMOro JIEMEHTa, a
3aTeM YMEHBIIUTh JOTHYCCKUI pa3Mep MaccuBa (CM. NMPUMEp KOJAa, PEaM3YIOIICro
JaHHYIO 33J1a4y, B TOSCHCHUSAX K CTATHYECKU CO3/1aBacMbIM MACCHBaM).

B kauecTBe ambTepHATHUBBI MACCHBAM BBHICTYITAIOT BEKTOPHI U3 CTaHJIAPTHOM OMO-
JUOTEKH 11a0JIOHOB. BekTophl Oe30macHee U yo0Hee, Y4eM MacCuB, HO B 00IIEM ciydae
MEJUICHHEE C TOYKU 3pEHUS ITPOU3BOIUTCIIBHOCTH.

PexoMeHpanmum mo padore ¢ BEKTOPaMHU:

1. JIyisg OJTHOIICHHOM pabOThI ¢ BEKTOpAMM HEOOXOIUMO MOAKIIOUUTE CIICTYIOIIHE
OMOJINOTEKH:

#include <vector>
#include <iterator>
#include <algorithm>

2. JIns MUHUMM3ALMU ONI€paIfil IEpEeBbIICTICHUS TaMSITH JUIsl BEKTOpA MPU CUUTHI-
BaHUU UH(OpMAIIMU U3 (ailla peKOMEHIYETCsl TIoCsie OOBSBICHHS BEKTOpa 3ape3epBU-
poBaTh g Hero mamMatk. [lpu 3TOM 1LEerecooOpa3HO OTTANKUBATHCA OT KOJIMYECTBA
CTPYKTYp B uMTacmoM (aiine. Haunbonee yaoOHO 3amporpaMMupoBaTh OTIEIbHYIO
¢yukuio (Hampumep, getCountOfStucturesinFile(string file path)) nmns BeruucieHHuS
KOJIMYECTBA CTPYKTYp B daiiie, mpuMepsl KoJia, pean3yrolue JaHHYI0 3a1ady, MpuBe-
JeHbl B ToApasene 6.2. Torapa:

vector <Student> vector_of students;
I* pesepupyem namsath Ha getSizeOfFileWithStudents() aiemenToB, HO HUYEM HE 3a-

nosHseM: */
vector_of_students.reserve(getCountOfStucturesinFile(FILE_OF _DATA));
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3. Ilepenaua BekTOpa B (DYHKIIMIO OCYIIECTBIISCTCS JUOO MO 3HAYEHUIO, JTUOO IO
CChUIKE (Hampumep, eciii B (YHKIIMHA TPOUCXOIIT U3MEHEHHS BEKTOpa). Paszmep BekTo-
pa mpu 3ToM B (QYHKIMIO TIepeaaBaTh HE HY)XHO (OH JOCTYNEH BHYTPH (PYHKIIUU TIO-
cpencTBoM oubmoreyHoro Meroa Size()). [Tpumepsr:

void showStudents(vector <Student>vec of students); // BeIBoJ MaccuBa Ha SKpaH
void delStudent(vector <Student> &vec of students); // ynanenue sjnemMeHTa MaccuBa

4. loOaBieHHE DJIEMEHTa B KOHEIl BEKTOpa OCYIICCTBIIICTCS MOCPEIACTBOM OHO-
JUOTEYHOro MeToa push_back:

void readFileStudents(vector <Student> &vec of students)

{
ifstream fin(FILE_OF_STUDENTS, ios::in);
if (*fin.is_open()) cout << "®daiin He cymecTByer!";
else
{
Student student_temp;
while (!fin.eof())
{
fin >> student_temp.surname
>> student_temp.name
>> student_temp.age;
vec of students.push_back(student_temp);
}
}
fin.close();
}

5. Yagamenne  3imeMeHTa M3 BEKTOpa,  PACHOIOKEHHOTO [0  HHIEKCY
index_for_delete, ocyiectBisiercss mocpeacTBOM OHMOIMOTEYHOrO METOAa €erase (mpu
3TOM HEOOXOAUMO C TMOMOIILI0 uTepaTopa begin() BbIMOJHUTH MO3UIMOHUPOBAHHE B
Hayvajo BEKTOpa, a Jajee OCYIIEeCTBUTh CABUI Ha TPeOyeMoe YHCIIO MO3HUIIH):
vec_of students.erase(vec of students.begin() + index_for_delete);

6. [lns noctymna K 3JIeMEHTY BEKTOpa UCIOJIb3yeTcsa MeToy at:

void writeFileStudents(vector <Student> vec of students)

{
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ofstream fout(FILE_OF_STUDENTS, ios::out);
for (int1=0; 1 <vec of students.size(); i++)

{
fout << vec of students.at(i).surname << ™"
<<vec_ of students.at(i).name << " "
<< vec of students.at(i).age;
if (i <vec of students.size() - 1)
fout << endl;
by

fout.close();

7. COpTUPOBKY BEKTOpPA MOKHO BBIIIOJIHUTH C IOMOUIBIO METOJA SOrt U3 OubIHnoTe-
ku algorithm, pu 3TOoM TpeOyeTcs co3AaTh JAOMOJHUTEIBHYIO (PYHKIIHIO-KOMITapaTop,
OTIPE/ICTIAIONIYIO0, IO KAaKOMY TOJII0 U B KakoM mopsake (Mo BO3pacTaHuIo/mo yObiBa-
HUI0) OYyJIET BBINIOJHEHA COPTUPOBKA:

void sortStudentsBySurname(vector <Student> &vec of students) // coptuposka

{
ky

bool mySortBySurname(Student student a, Student student_b) // ysxuus-kommaparop

{
}

sort(vec_of students.begin(), vec_of students.end(), mySortBySurname);

return student_a.surname < student_b.surname; // o andasuTy: ot a J10 5

4.4 MuauMu3aumst 001aCTH BUAUMOCTH NepeMeHHbIX

O06s1acTbiO BUAMMOCTH HA3bIBAIOT (PparMEHT IPOTPaMMBbl, B KOTOPOM IepeMEHHas
W3BECTHA U MOXET OBITh HcMoJib30BaHa. B C++ mepeMeHHass MOXET UMETh 00J1acTh
BUJIMMOCTH, COOTBETCTBYIONIYIO (PparMeHTy KOJa, 3aKJIF0OUEHHOMY B (DUT'ypHBIE CKOOKH,
B KOTOPOM HEpeMEHHasi 00BSBIICHA U UCTIOJb3YyeTCs (JIOKaJbHAs MepeMEeHHas) WM BCeH
nporpamme (riao0asibHasi IepeMeHHast; 0ObSIBISETCS BHE OJIOKOB OMUCAHUS (PYyHKIIHI).

BakHo: MUHUMH3UPOBATh 00JIACTh BHAMMOCTH IIEPEMEHHOM, ClIENIaB €€ Kak
MOKHO 00JIiee JIOKAJIbHOM.
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HecmoTps Ha TO yTO rio0anbHbIE IEPEMEHHBIE 00JIErYaroT IOCTYI K HUM, TaK Kak
HE HYKHO OECIOKOMTBCS O CIMCKax MapaMeTpoB M MpaBUjax 00JIaCTU BUAMMOCTH,
yn0OCTBO JOCTyNa K INIOOATbHBIM MIEPEMEHHBIM HE MOXKET KOMIICHCUPOBATh CBS3aHHYIO
C 3TUM OIACHOCTh. Tak mporpammy, B KOTOPOM KaKJblii METO/ MOKET BBbI3BATH JIFOOYIO
MIEPEMEHHYIO B JIIO0OOM MOMEHT BPEMEHH, CII0)KHEE MOHATh, YEM KOJI, OCHOBAaHHBII Ha
rPaMOTHO OpraHU30BaHHBIX MeTonax. CrenaB AaHHbBIE TNIOOATBHBIMH, BBl HE CMOXKETE
OTPaHUYUTHCS] TOHUMaHHuEM paboThl OTHOTO METO/Ia: BBl JOJKHBI Oy/1eTe TOHUMATh pa-
00Ty BCeX OPYrMX METOJAOB, KOTOPbIE BMECTE C HUM HCIIOJIB3YIOT T€ XK€ IJ100aJIbHbIE
naHHble. [TooOHBIE TPOrpaMMBI CII0)KHO YUTATh, CII0KHO OTJIAXKUBATh U CJIOKHO MU3Me-
HATh. B TO Bpems kak joKajibHast 00JacTh BUIUMOCTH CIIOCOOCTBYET MHTEILIEKTYaIbHOM
YIPaBJISIEMOCTHU: YeM OO0JIbIlIe HH(DOPMALIUK CKPBITO, TEM MEHBILIE HY>KHO yJI€p>)KUBATh B
yMe B KaXKIbIil KOHKPETHBII MOMEHT BPEMEHU U TEM HUXKE BEPOATHOCTH TOT'O, UYTO pas-
paboOTUMK AOMYCTUT OMIMOKY, 3a0bIB OJJHY U3 MHOTHUX JI€Tajleid, 0 KOTOPBIX HYKHO OBbLIO
ITOMHHUTb.

BaxHo: BbIOMpATh JIOKAIbHYIO 00JaCTh BUAUMOCTH AJIi MAaCCUBOB/BEKTOPOB.
@ ['moOanbHblEe IEpeMEHHbIE UMEIOT J1Ba IJIaBHBIX HEJOCTaTKa: (QyHKIMHU, 0Opa-
HIaroIuecs K rio0aabHbIM JaHHBIM, HE 3HAIOT O TOM, 4TO Apyrue (pyHKIHUU
Tak)ke 00pallarTcs K ’TUM JaHHBIM; WM K€ (PYHKLIHUU 3HAIOT 00 3TOM, HO HE
MOTYT KOHTPOJIUPOBaTh, YTO UMEHHO APyrue (QYHKIHH AENAI0T C I100aIbHbI-
MH JTaHHBIMH.

4.5 Pa3nesieHue NporpaMMbl HA He3aBHUCUMBbIe CPP-(aHJIbI M UX NOAKIIYEHUE
€ MOMOIIBIO 3aroJI0BOYHBIX N-daiinon

Crnenyer BBIHOCHTB KOJ JIOTUYECKM HE3aBUCUMBIX MOJYJIEH B OTACIIBHBIE
CPpP-aiiipl 1 MONKITIOYATH UX C IIOMOIIBIO 3ar0JIOBOYHBIX N-(aiinoB (pucyHok 4.4).

ObbsaBneHve
hyHKumii B C++

/\

B 0O4HOM dhaine
g B OTAENbHOM
¢ pyHKUMen chaiine
main()
|I'Iepe,q main()| |I'Iocne main() } ’qaann cpp‘ cbannel *.h; *.cpp

Pucynok 4.4 — Cnioco6s1 00bsiBiieHus GyHKIuM B C++
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Pa3jienenre MCXoAHOro KOJa MpOrpaMMbl Ha HECKOJIbKO (DailyloB CTAaHOBUTCS He-
00XOIMMBIM TIO PSTY TPUYHH:

1. O6ecneuenne ynoocTBa paboThl ¢ HEOOJIBIIUMU 110 00bEMY PparMeHTaMH KOAa,
JIOKAJTM30BAaHHBIMU B OTJICIBHBIX (haiiiax.

2. Paznenennie nporpaMMbl Ha JIOTUYECKU 3aBEPIICHHBbIC MOJYJU, KOTOPHIE pellia-
10T KOHKPETHBIE T10/133/1a4H.

3. Paznenenne nporpamMmpl Ha GU3HYECKH HE3aBUCUMBIE MOIYJIH C IIEIBIO TTIOBTOP-
HOT'O MCIOJIb30BaHMs 3TUX MOAYJIEH B APYTUX Mporpammax.

4. Paznenenue untepderica U peannsaiuu.

[Tocnenuuii mpuanmn (pas3zaeneHne uHTEpdeiica U peanusamnun) TPeOyeT 0co00To
nosicieHus. OTICNBHBIA MOJYJIb COCTOMT M3 JBYX (hailiioB: 3arojioBo4Horo h-daiina
(uHTEpdeiic) u cpp-daitna peanmszanuu. s ymodcrsa h-daiin u Cpp-daitn Ha3pIBaIOT
OJIMHAKOBO; UM JIOJDKHO COOTBETCTBOBATh CMBICIIOBOM HArpy3Kke TaHHOTO MOIYJIS.

3aronoBOoYHBIN (aiin mojakiIroYaeTcs B OJHOMMEHHBIM ¢ HUM CPP-daiin ¢ peanusa-
Yel MPOrpaMMHOM JIOTUKM MOAYJS, a Takke B (hailil, KOTOpPbI OyJeT OCYyIEeCTBIAThH
BbI30B (YHKIUWA JaHHOTO Monyns (Hampumep, B (ai c 3amyckaromied (QyHKIuen
main()). B aTom cMmbIcie 3aroj0oBOYHBIN (halil MPeaCTaBIsCT COOOH CBS3YIOIIEE 3BEHO
Mexay ¢GaiaoM, KOTOPBIN 3aIeCTBYET JIOTUKY MOAYJL, U daiiioMm, COOCTBEHHO pealu-
3YIOIUM 3Ty JIOTUKY. [logkmyeHne 3arojaoBoyHOTO Gaiiina Nponu3BOJUTCS OCPEICTBOM
JTMPEKTUBBI Tiperporieccopa include, vanpumep:

#include "validation.h"

Cam o ceOe 3arojIoBOYHBIN (haliil HE SBISICTCS €UHUILICH KOMIUJISALMK: Ha dTare
00paboTKKM UCXOHOTO Kojia mpenpoueccopom aupektusa #include "validation.h™ 3ame-
HseTCs TeKCTOM U3 (aitna validation.h.

3arosoBOYHBIN (Pailyl MOKET COAEPKATh:

— JIUPEKTUBBI TIPEHPOLECCOPA;

— T7100aJIbHBIC KOHCTAHTEHI,

— OIMCaHUE TUTIOB ITOJIb30BATES;

— MPOTOTUIBI HYHKITHA.

3aronoBOYHBIN (hailsl He JOJKEH COepKaTh onucanue QyHKImii!

3aroa0BOYHBIN (hailyl TOMKEH UMETh MEXAHU3M 3alllUThl OT MOBTOPHOTO BKJIIOYE-
HUs. 3alATa OT MOBTOPHOTO BKIIIOUEHHUS PEANTM3yETCsl TUPEKTHBOM Mperpoiieccopa:

#pragma once

®ailn peanuzanuu COAEPKUT onucanue GpyHkiuii. Cieayer OTMETUTh, YTO MPU He-
COBMAJCHUN CUTHATYphl GyHKIMK B ipoToturne (h-daitn) u B onpenenenun (CPp-daiin)
KOMITHJISITOP BBIIACT OMUOKY. Tarke daiin peaanu3anun MOXKET COEPKaTh OObSIBICHUS.
OObsiBICHUS, CICNIaHHbIC B (paiiyie peanu3auu, OyayT JEKCUYECKH JOKAIBHBI ISl 3TOTO
daiina, T. €. OyayT MEeHCTBOBATH TOJBKO JJIS 3TOM enuHMIIBI KoMruisiiuu. [Ipu sTom B
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(aitsie peanu3anuy HE JTOKHO ObITh OOBSIBICHUN, AyOJUPYIONIUX OOBSBICHUS B COOT-
BETCTBYIOIIIEM 3ar0JIOBOYHOM (aiise.

B ¢aiine peanmzanmu 1omkHA OBITH AUPEKTUBA BKIIOYCHHSI COOTBETCTBYIOIIETO
3aroJIOBOYHOTO (haiiia.

Jlanee Ha pucynkax 4.5—4.10 nmpuBeieHbI IPUMEPHI BBIJICJICHUS B TporpaMMe Hesa-
BHCHUMOTO MOJIYJIS, BBITTOJIHSFOIIETO MPOBEPKY BBOJMMEBIX JaHHBIX Ha KOPPEKTHOCTh, U
ero MoAKIIOYCHHS K (aiay Mmain.cpp. [laHHBIH MOIyJTb COCTOWT W3 3arojIOBOYHOIO
daiina validation.h u daiina peanuzaiuu validation.cpp.

OGospesaTent peLUeHni v 1 Xx
TE) ~ @ main() - QEI«'|Y®"SE—|'—'@|IJ
S
_: OBozpesaTenb peLueHii — nomck (Ctrl+x) P
] Pewenue "validation" (npoexTos: 1)
4 [%] validation
P =B Ccbinkm
l I Fm BHEWHWE 33BNCMMOCTH
#9 Cospate 3nemeHT... Ctrl+Shift+A lobasnte r | Daiinkl HCKoAHOTO Koga
+, .
a3 Cywecteyrowmii snemenr... Shift+Alt+A B+ Macrep knaccos... Crl+- Shift+ X P+ main.cpp
#5  Hosbiii HUNLTR OTKpBITE INEMEHT KaK KOpeHb obo3pesaTena 7| @aiine pecypeos
s Knacc.. Hogoe npeactasnenue: OBospesatents peLLeHni
% Pecypc... 4 Bripesate Ctrl+X 3
_peacTea AMarHoCTHKM
[l Kenwpoeare Ctrl+C = - = .
o SN R =
Bcraeute CtrlV
2% Yo Del CeaHc guarHocTiiu: 5:18 muH
5:100
MepermeHoBaTE I s I
Cob
& Ceoiictea Alt+BBO[ IJD BIThA

Pucynox 4.5 — Jlo6aBieHue B IIPOEKT 3aroj0BOYHOTO (haiina

P

Nobaenexnwe Hosoro 3nemedTa - validation @Iﬂ_hJ
4 YTaHDBENEHHBIE Coptvpoeka: Mo ymonuanuo ~| ii° |2=|| Search Ycranoeneno: Wabnone (Ctri+ 2 -
: + :

4 Visual C++ I__-I aiin C++ (.cpp) Visual Ce+ Tun: Visual C++

Kog .y

Cozgaer saronosounblil dann C++
JarHbie Lt . )
I_Ij ®aiin zaronoeka (.h) Visual C++
Pecypcel ——
Web

CnyxebHble nporpammel
Tabnwuel CEOACTE
HLsL

[paduka

P B cetw

Wnan: validation.h |

Pacnonoxenmne: c\WUsers\visual studio 2017\Projects'validation\wvalidation - Obzop...

| JHoBasnTe I[ COTmeHa

Pucynok 4.6 — Co3nanue 3arojopouHoro (aiina validation.h

30



Obospesarene pewennin 1 X
= T
f:j O. ™ | [ ‘:l

OBospesaTens pewweHnii — no S -

fa] Pewenne "validation” (npoekTo
4 %] validation

Boon-B Coblneu

5 BHELLHWE 33BMCHMOCTI

F JaronoBoYHbIE Gafinkl
[ walidation.h
F Dainel MCHoAHOMD KOga
+4 main.cEE
++ validation.cpp

Daiine pecypcoe

R = 4

-

Pucynok 4.7 — CTpykTypa npoeKTa ¢ 3amycKarmum GaiiioM Main.cpp, a Takxe
MoxyneM validation, cocrosuMm u3 3aronoBouHoro gaiina validation.h
U Qaiina peanuzanuu validation.cpp

fuF iR MR- validation.h validation.cpp

®] validation
1 -|=i:~|c‘.;;a'e "validation.h"
2
3 #include <iostreamy
5 using namespace std;
7 -lvoid main()
8 q
9 setlocale(®, "rus");
10 ’
11 | cout << "BsepguTe Baw BO3pacT: “;
12 int age = inputNumber(LEFT_RANGE_OF_AGE, RIGHT_RANGE_OF_AGE);
13 | cout << age;
15 \ system("pause");
17 }

Pucynok 4.8 — [Ipumep nporpamMmHO# peanu3anuu ¢aiiia main.cpp
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m~:alidatiomh‘ LS validation.cpp

[ validation
2
3 #include <iostream>
4 using namespace std;
5
6 const int LEFT_RANGE_OF_AGE = 1;
7 const int RIGHT_RANGE_OF_AGE = 99;
9 int inputNumber(int left_range, int right_range);
10 bool isNumberNumeric();
11 bool isNumberRangeCorrect(int number, int left_range, int right range);

Pucynok 4.9 — IIpumep nporpammuoii peanusanuu ¢aitaa validation.h

main.cpp validation.h™ validation.cpp + X
% validation
1 #include "wvalidation.h" A -
2 I
3 —lint inputNumber(int left_range, int right_range}
4 1
S int number;
6 - while (true)
7 {
8 cin >> number;
9 = if (isNumberNumeric() && isiumberRangeCorrect(number, left _range, right_range})
18 {
11 return number;
12 3
13 = else
14 {
15 cout << "HemoppexTHwi sson!™ << endl;
16 cout << "BBeouTe woppekTHWEe AaHHue: " << endl;
17 }
13 T
19 3
28
21 —Iboocl isNumberNumeric()
22 7
23 if (cin.get() == "“n") return true;
24 = else
25 I
26 . cin.clear();
27 | cin.ignore(numeric_limits<streamsize»:imax(), "n');
28 l return false;
# |
. 41
31
32 —Ibool isNumberRangeCorrect(int number, int left _range, int right_range)
33 7
34 if {(number »>= left range) && (number <= right range}) return true;
35 else return false;
36 3

Pucynok 4.10 — IIpumep nporpammHoii peanu3sanuu (aiina validation.cpp




5 Pexomenanuu mo pa3zpadorke ajiropurMoB padoThl NPOrPaMMbl

AJroput™M — HaOOp MHCTPYKIIMMA, OMUCHIBAIOIINX MOPATOK JEHCTBUI MCTIOTHUTEIS
JUTSL TOCTMDKCHHSI HEKOTOPOTO pe3yibTaTa. B camom ymporeHHOM Buie pa3paboTKy
MpOCTEHIIEH MPOrpaMMbl MOKHO MPEJCTABUTH B BUJIE CXEMbI: aHAIIU3 3aJaull — pa3pa-
00TKa (00AyMBIBAHKE) AITOPUTMA €€ PEIICHU — MMPOrPaMMUPOBAHUE (peanu3anus aj-
FOpUTMA C UCIOJIb30BAHMEM KOHKPETHOTO aJrOPUTMHUYECKOTO sI3bIKa MPOTPaMMHUPOBa-
Hus). Pa3paboTaTh anroputm pemieHus 3aa4u 03HayaeT pa3oUTh 3a1a4y Ha MOCIIe10Ba-
TEJILHO BBIMOJIHSIEMBIC maru. [Ipyu 3TOM JOJKHBI ObITh YETKO yKa3aHbl KaK COJAEpKaHHE
Ka)KJIOTO I1ara, Tak M MOPsJI0OK BHIMOJHEHHMS 111aroB.

B Omok-cxeme airopuTMa OTACNIBbHBIC IIard U300pa’KaroTCs B BUJE OJOKOB pas-
JUYHON (OPMBI, COCTMHEHHBIX MEXIY COOOM JIMHMAMH, YKa3bIBAIOIIUMU HAIpPaBJICHUE
nocienoBaTeabHOCTH. [IpaBuna odopmienus anroputMmoB periiameHtupyrorces ['OCT
19.701-90 CxembI anropuTMOB, IIPOTPAMM, JAHHBIX MU CUCTEM. Y CIIOBHBIC 0003HAUYCHUS
Y TIpaBUJIa BBITTOJTHEHUS.

B Tabnuiie 5.1 npuBeneHbl OCHOBHBIE CUMBOJIBI OJIOK-CXEM aJITOPUTMOB U KOMMEH-
Tapuu MO UX NPUMEHEHUIO.

BaskHo: py HauepPTaHUM DJIEMEHTOB HEOOXOAUMO MPUIEPKUBATHCS CTPOTHX
pa3MepoB, ONpeIeIIeMbIX IBYMs 3HAUCHUSAME a U D. 3HaueHue a BRIOUpaeTCs
u3 psaa 15, 20, 25, ... MM, b paccunteIBacTes 3 cooTHomeHus 2a = 3D.

MuHMMaIbHOE KOJMWYECTBO TEKCTAa, HEOOXOAUMOTO Jii TMOHUMaHUs (YHKIUU
CHUMBOJIa, CIEAyeT MOMENaTh BHYTPU JaHHOTO cuMmBosia. Ecnu 00bemM TekcTa BHYTpU
CHMBOJIA MPEBBIIIAET €T0 Pa3MEPHI, CICAYET UCIOIB30BaTh CHUMBOJI KOMMEHTAPUS.

B tabnuiie 5.2 mpuBemeHbl 0003HAYEHUSI COCIUHEHUN MEXy CHUMBOJIAaMH OJIOK-
cxeM anropuTMoB. COeANHEHUS] MEXKy CUMBOJAMU TMOKA3bIBAIOTCS JIMHUSIMU U HOCSIT
Ha3BaHMWE MOTOKOB. HampamieHue moToka cjieBa HAlpaBO W CBEPXY BHU3 CUUTACTCS
CTaHJAPTHBIM, CTPEJIKHA B TaKMX MOTOKAX HE yKa3bIBalOTCA. B ciydasx eciii mOTOK uMe-
€T HaIlpaBJICHHUE, OTJIMYHOE OT CTAHJAPTHOIO (CIpaBa HAJICBO WUIM CHU3Y BBEPX), IIPH-
MEHEHHUE CTPENIOK 00s13aTenbHO. CTPENIKU BBIMOJIHSIOTCS ¢ pa3BayioB B 60°.

Ba:kHo: 4TOOBI JTUHUM B cXeMaxX MOAXOAWIM K IICHTPY CUMBOJIA CBEPXY, a
@ HUCXOAMJIM CHU3Y. VICKIIIOUEHHSIMU W3 3TOTO MpaBUJIa SIBJISIFOTCS CUMBOJIBI CO-
€AUHUTENb, TEPMHUHATOP (C aTbTEPHATUBHBIM CLICHAPUEM MIPOTPAMMBI), pellie-
HUE U TOJTOTOBKA, JOMYCKAIOIINE MHBIC HAIPaBJICHUS] BXOJHBIX W/UIU BbI-
XOIHBIX TOTOKOB.
BaskHo: miepecedyeHus JIMHHUM ClieqyeT u30erath, Tak Kak 3TO CYIIECTBEHHO
@ 3aTPYIHSET BOCIPUATHE AT OPUTMA.
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Ta6numa 5.1 — CuMBOJIBI OJI0K-CXEM aJITOPUTMOB

Ha3Banue u 0003HaYeHHEe HA CXeMe

DyHKIUA

Tepmunarop

Hauepmarue Mpumep

) oo

a

Brixos BO BHEIIHIOIO CpeAy M BXOJ U3 BHEII-
Helt cpepl (Hayano WM KOHEI[ POrPaMMBl).
Ha mnpakTuke HMEIOT CMBICT CIEAYIOIINE
OIMCaHUsA TEPMUHATOPOB. Havajo/KOHEII, 3a-
nyck/octaHoBKa, omuOKa (ImoapasymeBaeT
3aBEpIICHHE AJITOPUTMa C ONTHOKOI), HCKITIO-
yeHre (IoapasyMeBaeT TEHEpAIHio IPo-
I'PaMMHOTO  WCKITIOUYCHHS),  HAMMHOBaHHWE
JIEUCTBUSA (mammpumep, AMS byHK-
IIUU/METO/1a), BO3BpAT (TOapa3yMeBacT BO3-
BpaT U3 (YHKUHMH/METOJA B OCHOBHYIO IMpO-
IrpaMMy KaKHX-JINOO JaHHBIX)

JlaHHBIE BBoja niu BBEIBOA JaHHBIX
Hauepmanue Mpumep
-1 a -
i
Beecmu
b I
¥
ITporecc O6paboTka gaHHBIX J000T0 BUAA (BBIOJIHE-
HUE OMPEICICHHOW OTepalluyd WIJIM TPYIIITHI
Haiepmarue Mpussep orepanuii, MPUBOAMIIICe K M3MCHCHHUIO 3HA-
a yeHus, (GOpMbI WM pa3MelieHus uHpopMa-
uu). Hanmpumep, MHUIMAnM3anus mepemMeH-
L] o [
. o HOW, apupMeTHIeCKne ISHCTBUS HAJl JaHHBI-
sum=
MU U JIp.
LJ

ITpenonpeneneHHbIi mpouece

Hatepmanue Mpumwep

Copmupo-
b Bams
Maccus

OTtoOpaxxeHue mporecca, COCTOSIIETO U3 IIIa-
TOB TIPOTrpamMMbl, KOTOpHIC OIpEACICHbl B
apyrom wmecte. Mcmomb3yeTrcss s BbI30Ba
GbyHKUIMKU/METO1a.

BrHyTpu O5oka 3ammchiBaeTCs WUMs BBI3bIBAcC-
MO# (PYHKITUU WM METOJa
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[Iponomxenue TadauIb 5.1

Ha3Banue u 0003HaUYeHHEe HA CXeMe

DyHKIUA

Penienue

Hauepmanrue Mpunep

OTtoOpaxeHue ycioBus Ha aaropurme. Bxon B
AJIEMEHT 0003HavaeTcsl JTUHUEH, BXOJSIICH B
BEPXHIOIO BEPLIMHY 3JIEMEHTA, BBIXOIbl — JIH-
HUSMH, BBIXOJSAIIMMH U3 OCTABLIMXCS BEPLIMH
U COINPOBOXKIAIOIIMMUCA COOTBETCTBYIOIIUMU
3HAYCHUSIMH YCIIOBUMU.

Ecnu BbIxOnOB OoJbliie Tpex (Hampumep, B
switch-case), To uUX ciieqyer MOKa3bIBaTh OJI-
HOW JIMHWEH, BBIXOJSIICH W3 HUKHEW BEpIIU-
HBI 2JIEMEHTA, KOTOpasi 3aTeM pPa3BETBIISIETCA B
COOTBETCTBYIOIIEE YUCIIO JIMHUN

OToOpaxeHue TpaHuI] IUKIIA.

OOe yacTH CHUMBOJA HMMEIOT OJMH H TOT Ke
UACHTUDUKATOP.

VYcaoBus IS HHUIMAIA3AIUN, TPHPAIICHUS,
3aBEPIICHUS ITOMEIIAIOTCS BHYTPH CHMBOJIA B
HavaJie MJIA B KOHIIC B 3aBUCHMOCTH OT PacIio-
JIO’KEHUSI OTIepaIliH, IPOBEPSIOIICH YCIIOBHE.
CuMBO Hconb3yercs s nukioB do-while,
while, for

[ToaroToBUTENBHBIC OMEpAIMK IS CUCTHBIX
UKIJI0B (KKJI0B for)

Aa
5]
'
Hem
['pannbel nukiia
HaiepmaHue MMpumep
- a -
\ '
Hauano b Hukn i
Yukna omldaon
L3
Kowey }'me_nuuumb
yukna fHal
, Py “ Huwai J/
IToaroroBka
Hauepmarue Mpuriep
a -
f
b
L )
CoeauHuUTEIb
Hauepmanue Mourep
0.50

O ©

VYkazanue CBS3U MEXIy NPEpBaHHBIMU JTUHU-
SMHA CXeMbl (Hampumep, pasjaeicHue OJOK-
CXeMbl, He nomernaromieiics Ha aucte). CooT-
BETCTBYIOIIME CHMBOJIBI-COCTUHUTEITN JIOJIXK-
HBI COJIEpPKaTh OJIHO U TO K€ YHUKAIBbHOE 000-
3HaueHue (rudpa wim OykBa)
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[Tponomxenue Tabmauibl 5.1

Ha3zBanue u 0003HaYEHHUE HA CXEeMe

DyHKIUA

KomMmenTapuii
Hauepmarnue Mpuntep
BxodHeie napamMempel
-= = = =| Maccus array20[
CmpoKa st.

JlobaBneHue MOsSCHUTENBHBIX 3amucend. [TyHk-
TUPHBIE JIMHUU B KOMMEHTApPUHU CBSI3aHbI C CO-
OTBETCTBYIOIIIUM CHMBOJIOM WJIH TPYIIION
CUMBOJIOB (IIPU 3TOM TpyIIa BbIACIAETCS 3a-
MKHYTOW IyHKTUPHOW JuHUEH). TeKkCT KoMm-
MEHTapus MOMENIAETCS OKOJO OFPaHUYHMBAIO-
el ero 1Mo BCeil BHICOTE CKOOKH.
KomMeHTapuii Takke HCIOIb3YETCs, KOraa
00BEM TEKCTa, MOMEIIAeMOT0 BHYTPU HEKOETO
CHMMBOJIA, TPEBBILIACT €rO pa3Mep.
KomMeHTapuu uCHob3yl0T ¢ TEPMUHATOPAMU
JUISL OMKCAHUSI BXOJHBIX apryMEHTOB (DyHK-
MU/ MeToAa

Tabnuna 5.2 — CoerrHEHHS] MEXTy CUMBOJIaMU OJIOK-CXEMBI aJITOPUTMA

O06o3Hauenne
HaumenoBanue DOyHKUNA
Ha cXeMme
VYkazanue HanpaBJICHUs! JIMHUU TTOTOKA!
- — 0e3 cTpenku, €clid JMHUS HampaBjcHa
JImHMu moToka -—
CJI€Ba HAIIPABO WJIM CBEPXY BHU3;
— CO CTPEJIKOM B OCTAJIBHBIX CIyYasiX
N3nom nuHuM 1oa
R N3meHeHune HampaBieHUs TOTOKa
yriioM 90
ITepeceuenue Ilepeceyenne JByX HECBSI3aHHBIX MOTOKOB
JIMHUH TTOTOKA cjeayer uzderarn!
T CnustHue OBYX JIMHMR MOTOKa, KaXaas U3
CnusiHue aByx ABYX ’
. KOTOPBIX HaMpapjieHa K OJJHOMY U TOMY XKe
JIMHUM MTOTOKA
P . CHUMBOJTYy Ha CXeMe

Ha pucynkax 5.1-5.3 mpuBeneHbl NpuUMepbl, MOSCHSIOIMINE MCIOJb30BaHUE pa3-
JUYHBIX TpadUUECKUX CUMBOJIOB Ha OJIOK-CXeMaXxX aJrOPUTMOB.
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( Havano )

JeticTBue 1

JeticTtBue 3

( Havano )

Bsox n,
m

JetictBHE 2

HetictBue 4

( Konen )

Pucynok 5.1 — IIpuMep ucnosib30BaHUsI TEPMUHATOPA U COETUHUTENS (),
BBO/Ia JAHHBIX, YCIOBHUS U KOMMeHTapus (0) Ha OJI0K-cXeMe alropuTma

a

| Henenne
Ha HOJIb

Her
§)

Het
YcnoBue © YcaoBue Her

Ha Ja
JetictBue 1 JetictBHe 2 HetictBue 1

|
a 0
YcnoBue

3navenue 1 3HaueHue 2 3HaueHue 3 3nauenue N

Hetictue 1 HetictBue 2 JletictBue 3 HetictBue N

o

B

Pucynok 5.2 — OroOpaxenue ycnoBHo# koHcTpykuuu if-else (a), if (0),
oreparopa BeiOopa Switch-case (B) Ha OJ0K-CXeMe alropuT™Ma
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(  Hagamo )

a=1 Hukr i
|
L I
[k i )
VKT
orlmon 1 ]
a=a*i Tesno nukia
VBenuuurs |
Kouen
Hal KT |
\. Hukri / T b
[
BriBoz Komnen
a KA i
( Komnen )
a 0

Pucynok 5.3 — IIpumepsl 0ToOpakeHus: OTHOTO [UKIIA (2) ¥ BIOXKEHHBIX ITUKIIOB (0)
Ha OJIOK-CXEME alrOpUTMa



Hanee Ha pucyHkax 5.4-5.9 npuBeneHbl TPUMEPHI AJITOPUTMOB psifa PYHKIIUNA AJIsI
KypCOBOM pabOTHI.

JUIS KOITMPOBAHUSI B KYPCOBYIO pabOTy, HE SIBIISIFOTCS €IMHCTBEHHO BEPHBIM
BapUAHTOM pean3aliu JIOTUKU KypcoBOM paboThl. B 4acTHOCTH, JaHHBIE all-
TOPUTMBI MOTYT BBITJISIIETh COBEPIIICHHO MHAYE BCJIEACTBUE aBTOPCKOTO IMO/I-
X0J1a K (PYHKIIMOHAJILHOW JEKOMITO3UIIUM 3a/Ja4 KypCOBOM pabOThI, a Takxke
MOT'YT OBITh PACIIMPEHBI 32 CYET JOMOJHUTEIBHBIX (PYHKIIMOHAIBHBIX BO3-
MOHOCTEN, 00pa0OTKH UCKIIOUUTEIIBHBIX CUTYaITUMH.

(e )

@ BaxHo: 1aHHBIE IPUMEPHI HOCAT O0YyUaIoOUINil XapakTep, He MpeAHa3HAUYCHBI

IIpenBapuTe/ibHbIC HACTPOMKH:
MOIKIIOUCHIE PYCCKOSI3BITHOM JIOKAJIH,
BBIBOJ, MH(OPMAIMH O TPOTpaMMe:
HasBanue, PO pazpaborumka

systemSettings | F---

HauaJio ceanca pa6éoTbl NpOrpamMmbl.
00BsIBICHUE U PE3EPBUPOBAHUE MTAMSITU

10/ MaCCHBBI/BEKTOPBI; YTCHHUE HHPOPMALIUK
u3 (aiinoB B MacCuBbI/BEKTOPBI

startSession - - - -

Sinpo padoThl MPpOrpaMMBbl:
ABTOPH3AIHS,

core - - - -| peructparus (eciau mpenycMOTpeHa);
peanuzanus GyHKIIHOHAIA
M0JIb30BATES HITH 8JIMHHKIC TPAToOpa

3aBepuieHue ceaHca padoThl IPOrPaAMMBI:
3amuch HHOOPMAIIMHU U3 Mac CHBOB/BEKTOPOB
B (haiisIel; OYMCTKA TaMsITH (U1 THHAMAYIECKH
CO3/IaHHBIX MACCHBOB)

endSession ----

«D

Pucynok 5.4 — [Ipumep anroputma riiaBHoM QyHKIMH Main
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SAnpo padoThl NPOrpaMmbl:
core - --| BxoaHBIE TapaMeTpbl: MaCCHUB/BEKTOp aKKayHTOB,
MAacCUB/BEKTOD JIaHHBIX, pa3Mepbl MaCCHBOB

N

beckoneuyHnIn
muK 1

BbIBOI IJIABHOTO MEHIO:

. 1-aBTopu3a

mainMenu | f---| ;oToPati

2-peructpanus (eciu npedycmompena)
0-3aBepmeHIE pabOTHI IPOTPAMMBI

BBoJ IyHKTA MEHIO
choiceMenulteml k--- BO3BpalIacT item - mesoe

ITOJIOKUTCIIbHOC YU CJIO U3 JUaIla3OHa
BO3MOXHBIX ITYHKTOB MCHIO

login registration

beckoneyHbIi
ik 1

(o)

Pucynok 5.5 — IIpumep anroputma QyHKIIMU COre: OCHOBHAS JIOTHKA MPOrPaMMBbI




( logln }

SN

beckoneunrnlit
ki 1

Bxoa B cucremy:

authorization

ABTOpH3aIHUA:

BXOJIHbIE TTAPAMETPBI

- - - —| MacCHB/BEKTOp aKKayHTOB,
pa3Mep MaccHBa aKKayHTOB;

Bo3Bpaiiaet role (pois)

userModule

=1
role
HHOE
Takoit
I0JIb30BaTECIb adminModule
HE HakacH

3anpoc
Ha ITOBTOP

repeatRequest | [~ -[ zeficTsus;
BO3BpAILACT
OTBET

IToBTOPUTH

Het

BTOPH3AIINIO 2

BeckoHeuHbIi
mukn 1

Pucynok 5.6 — [Ipumep anroputma ¢ynkiuu login: Bxoa B cuctemy

- - -| BXOZIHBIC TAPaMETPBI: MACCHB/BEKTOP aKKayHTOB,
MAacCHB/BEKTOP JaHHBIX, pPa3sMephl MACCHBOB
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( authorization } -

int current_login;
int current_password;
int current_role = -1;
inti=0

BBox
current_login
current_password

Huko 1
IMToka i < pasmepa
MaccuBa/BeKTOpa
u current_role == -1

CpaBHuBaemM
current_login u
current_password ¢ [

ABTropu3aums:

BXOJIHBIC [TAPAMETPHI
MacCHB/BEKTOP aKKayHTOB,
pa3Mep MaccuBa aKKayHTOB;

BO3Bpainaer role (pois)

COOTBETCTBYIOIUMHI
IIOJISIMU i-TO AIEMEHTa
MaccuBa/BeKTOpa

current_role
[IPUCBAMBAEM
3HAYEHHE POJIH
i-ro snemeHTa
MaccHBa/BEKTOpa

[y 1

D

Bo3sspar
current_role

Pucynok 5.7 — IIpumep anroputma dyHkiuu authorization: asropuzanus



( userModule }---

N

beckoneunsri
ki 1

showUserMenu

choiceMenultem

Moayab moJIb30BaTeNst:
BXO/IHbIE TAPaMETPBL
MacCHB/BEKTOP JAHHBIX,
pasMep MaccHBa IaHHbIX

BriBoa
MCHIO

IIOJIB30BaTEIIA

BBox myHkTa MeHI0
BO3Bpamaer item - memoe
MI0JIOKUTEJILHOE YN CIIO0

13 IMana3oHa

BO3MOXHBIX ITYHKTOB MEHIO

showData sortData

searchData

individualTask

beckoneyHbIit
ikt 1

()

Pucynok 5.8 — IIpumep anroputma dynkiuu userModule: ¢pyakimonan moas30BaTens
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BpiBoa JaHHBIX HA JKPAH:
BXOJHBIE ITapaMETPhI.
showData B pameTp
MacCHB/BEKTOP JaHHBIX,
pasMep MaccuBa JTaHHBIX

BriBox

showTableTitle | |- - -| naspanuii cron6uos
TaOJIULIBI TaHHBIX

i=0;

| < pazmepa
accuBa/BEKTOPA,
i=i+l

- - ———

i-ro ajemeHTa
MaccuBa/BEKTOP

|
|
]
|
]
]
]
|
|
|
Brisox !
]
]
|
|
|
|
]
]
]
|

Pucynok 5.9 — [pumep anropurma ¢ynkiun showData: BeIBoa JaHHBIX Ha dKpaH



6 PekoMeHanuu Mo NpOrpaMMHUPOBAHNI0 KYPCOBOH PadoThl

6.1 Tunu4Hbple OIMMOKM HAYHHAKWIIMX NPH HanucaHum koaa. CnocoObl
OTCJICKMBAHMSA U ycTPpaHeHus: omin0ok. Co3nanue exe-¢aiijia npoexkra

TunuyHbie OIIMOKH HAYMHAIOUIUX NPH HAMMCAHU KOJA:

1. TIpomyck «;» B KOHIIE HHCTPYKIIMHU UM Pa3MEIICHUE «;» TaM, TJIe 3TO HE HYXKHO.

2. [IlyraHuiia B KOJUYECTBE OTKPBIBAOIMIUXCSA «{» M 3aKPBIBAIOIINXCS «}» CKOOOK
(mumuTe 06€ CKOOKU OJTHOBPEMEHHO!).

3. Hcrnonp3oBaHKE B YCIIOBHBIX KOHCTPYKIIMSX 3HAKA IIPHCBOCHUS «=%» BMECTO «= =».

4. Hwu o0 4eMm He TOBOpSIIE UMEHA IEPEMEHHBIX U (DYHKITHH.

5. OObsBneHUE CIYXKEOHBIX TEPEMEHHBIX M TIOMBITKA WX HCHONB30BaHUA 0€3
WMHULMaIu3aunuy (0e3 MpUCBOEHUS! HAYAJIbHOTO 3HAUEHHUS ).

6. «Marudgeckuey» 4ucia U CTPOKHU B KOJIE.

7. OTtcyTcTBHE OCBOOOXICHHS MaMATH (C MOMOINBIO oneparopa delete) mocie ee
PYYHOTO BBIICIICHUS (C IIOMOIIBIO oriepaTopa NEW).

8. Hcmonp3oBaHWE CIMIIKOM JJTMHHBIX (HYYHKIIHHA, KOTOPHIE B PEATBHOCTH CIIENIO-
BaJio Obl pa30UTh Ha HECKOJBKO (DYHKIIMIA.

9. Cnoxnas (HEOYEBUIHAS, HEONITUMAJIbHAS) JIOTHKA PEUICHUS 3a/Ia4uu.

10. AprymenTanusi «Ho nporpamma xe padoTaeT!» B OTBET Ha 3aMEUaHus IO JIO-
ruKe paboThl MPOTPAMMBI, «HEJPYKECTBEHHOMY» UHTepdercy U oPOPMIICHUIO KOJIa.

JJ1s1 0TCJIeKUBAHNS U YCTPaHEeHUsl OMIUOOK PEKOMEHIYETCS MCIOIb30BaTh Clle-
JYIOIINE MOIX0/bI B TOM MOPSIIKE, B KOTOPOM OHU MEPEUHCIICHBI J1ajiee:

1. ITocTpoenue (cOopka) mpoekTa B cpefe pa3paboTKH.

2. OTiajika B MOIIAroBOM pPeKUME.

3. PedaxTopunr.

Yacras cOopka mpoekTa, BeIOIHsIEMas B IIporiecce paboThl HAT KOJOM, MTO3BOJISET
OBICTPO BBHISBIIATH OMMOKHM KOMIFJISAIIMK U KOMIIOHOBKH, HAIlpUMEP HEBEPHBIN CHHTAK-
CHC, HECOOTBETCTBUS THUTIOB U JApyroe (pUCYHOK 6.1), ¥ CBOCBPEMEHHO MX YCTPAHSTh.

YcnenmHas cOOpka — 3TO MOATBEPIKACHUE TTPABUILHOCTH CHHTAKCHCA KOJa MPUII0-
KEHUS ¥ KOPPEKTHOTO Pa3pPEIICHUs BCEX CTATUYCCKUX CCHUIOK Ha OnOmmuoTexu. OHaKo
yCHelnHasi cOOpKa He UCKITI0YaeT HAIMYUE JJOTHYECKUX OIMHUOO0K, O KOTOPHIX OYIyT CBU-
JIETENBCTOBATh HEBEPHBIE PE3yJbTaThl Pa0dOTHI MporpaMMebl. Jlormueckue OumoOKd Mo-
T'yTh OBITh A()(PEKTUBHO JTOKAIM30BAHBI TOCPECTBOM OTIAIAKU MPOTPAMMBI, TTO3BOJISIO-
el y3HATh TEKyIWe 3HAYeHUs MEPEMEHHBIX; BBIICHUTH, MO KAKOMY ITYTH BBITIOJHS-
jack nporpamma. CyIecTBYIOT B B3aUMOIOTIOTHSIIONTUE TEXHOIOTHU OTIAKU:

1. ITomraroBoe BBHITIOJIHEHHE MPOTPAMMBI C OCTAHOBKAMHU Ha CTPOYKAX HCXOIHOTO
KoJia (pUCYHOK 6.2).

2. JlorupoBaHue — BBIBOJI TEKYIIIETO COCTOSIHHS MTPOTPaAMMBbI C TIOMOIIIBIO PaCIIOo-
YKEHHBIX B KPHTHYECKHX TOYKAX MPOTrpaMMbl OIIepaTOPOB BHIBOJIA.
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* 0 X | Team Explorer MNpeacTasneHne KNaccos main.cpp A X

9

OGo3pesaTent peLLEHil

4[] practicel
B =B Cceinen
P I BHewHWe 2:3BMcumMocTI char symbol = 's’ (

5| 3arcnosoudHbie daiinel - int i = 18;

setlocale(LC_ALL, "rus™);

i 8 v| -5 @ | ** B Bl practicel - (TnoBanbHan obnacTs)
E * HIMCOLUUE LUSLredir

E OBospesatens peweHnii — nowck (Ctr O - using namespace std;

z . Flveld main

fr R Pewenne "practicel” (npoextos: 1) I 0

&

&

a0

quaHe| |

Daiinel NCXogHOMo KoAa
cout << ++i << endl;

€

b ++ main.cpp
& Qaiinel pecypcos

JIEIVETN

system("pause™);

a0

Crnncok cwmnbok

Bce pewwenne - | €3 3 OwwmBkn 1 0 MNpegynpexaenmna | O 0 Coobuenmn | *y | CBopka nInteIIiSer\s__e N
. Kog Onncanne Mpoekt Daiin Cr.. CocToAHWe NOgagesn...
A% 0065 Tpeﬁ}fETvCIﬂ"'l'D‘-lKa ¢ practicel main.cpp 8
3anaToi "
A E0020 T.":J.'EHTMJMETW practicel main.cpp 10

I HE ONpEJENEH

CUHTAKCMYECKAR
owmbka: nepeg  practicel main.cpp g

nt" Tpebyerca ";

Crncok ownBor TR

(%)
(]
I
S

Pucynok 6.1 — Ilpumep oOHapy:xeHHs OLIMOKN COOPKH MPOEKTA

EQJ practicel (Otnagka) - Microsoft Visual Studic (Aamunncrpatop)

®aiin  Mpaska Bua MMpoext CBopka  Incredibuild © Otnagka  Komanga  Cepeuc

CIGTEY BRI 2

#x|=%=2|M A9 P ai
Mpouece:  [1416] practicel.exe ~ | [PCobumhh xusHenHoro unkna ~ Motok: | [5040] UcHosHOW N
Bospes b p 0 main.cpp B X
@aE-o-samles 7 [l practicel -
- | n 2 #include <iostream>
OBo3pesatens peluednid — nonck (Crl+x) P-

using namespace std;
] Pewenne "practicel” (npoexTos: 1) lvoid main()
4 [%] practicel

b e Conumm setlocale(LC_ALL, "rus");

char symbol = 's';
int i = 18;

P 5 BHewHwue zaencumocTy 1 °
57 3aronceouHele Gainb
4 L] Daiinel nCxoAHOTD KoA3

B4+ main.cpp cout << ++i << endl;
57 Daiinel pecypcos

=] | system("pause™); =31wcapownc
}
1008 -
I
ran 3HaueHne Tun
@i 11 int 3
@ symbol 115 char

fNokaneHele n p

1 — ycraHaBmuBaeM TOUKY OCTAHOBKH; 2 — TIOCTIE 3aIlyCKa MPOrpaMMBbl TIEPEXOTUM OT
TOYKH OCTAHOBKH K CJIEAYIOIIEN HHCTPYKIIMU TOCPEACTBOM ITAHEII MHCTPYMEHTOB IS
MOIIaroBOM OTIAJKU; 3 — OTCIICKUBAEM 3HAYEHUS IEPEMEHHBIX B MPOIIECCE OTIAAKU

Pucynox 6.2 — IIpumMep oTiaaku MporpaMMBbl B TIOIMATOBOM PEXKUME
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[ToMUMO CHMHTaKCUYECKUX M JIOTUYECKUX ONIMOOK COOCTBEHHO Ka4yeCTBO KOJia Mpo-
rpaMMBbI 3a4acTyi0 Hy)KJIaeTcsl B ynydiieHun — pedakropunre. Pedaktopunr — mporiecc
U3MCHEHUSI BHYTPEHHEH CTPYKTYPBI IPOrPaMMbI, HE 3aTPardBaOIIUi ¢€ BHEIIHETO MO-
BEJICHUS U MMCIOIINH 11eJIbI0 00JIerYuTh IOHUMaHue ee padboTel. Hu 0 yem He roBopsi-
IMe UMEHA NEPEMEHHBIX U (PYHKIIHIA, «MardUYeCKUe» YUCIa U CTPOKU B KOJE, HCIOJb-
30BaHUE CIUINKOM JUTMHHBIX (DYHKIIMH, CIIOXKHAsT (HEOUEBUIHAS, HEONITUMAJIbHAS) JIOTH-
Ka — BOT IPUMEPHI TPOoOIIeM, KOTOpbIe HEOOXOAMMO PELIUTh Ha CTAANN PePaKTOPUHTA.

[Tociae MONHOTO TECTUPOBAHHS MPHIOKEHHS M pedakTOPHHra IIeJIeco00pa3Ho
CKOMITWJIMPOBAaTh HMTOTOBYI [elease-Bepcuto mpoekra (momumo oTiamnodHoit debug-
BEepCUM) — pUCYHKH 6.3, 6.4.

Debug > uB6 = P NokanbHenid otnagane Windows =

Debug
Release
7 Juecneryep koHdurypaumi..,

CpeacTsa AMarHocTHKK

Pucynok 6.3 — Be1i6op Bepcun nipoekTa juist coopku: debug wm release

Kondgumrypauma: [AKTHBHER (Release] VI Mnatepma: ’AKTHBHER (Win32) v] [ Aucnetdep koHdUrypauni.. ]
4 CeofcTBa KOHGWMIYpaLMK BrntounTe ofbegNHEHWNE CTROK \dr & »
OBLme BrntounTe MrHMManeHoe nepectpoedne.  Her (/Gm-)
Otnagka Brntounte C++ WCKAHOYEHNA Ja (/EHsc)
Karanoru VC++ Mpoeepka MeHBLLWE THNOE Her
4 CfC++

CcHoBHbIE NPCoEEQKN BOEMEHW BEINCAHEHN. Mo yiags

OBune BuBAMOTEKE BOEMEHN EBINOAHEHINT
ST BeipasHusanue unenos crpll 0TI SRR T

Tpenpoueccop Mpoeepka GesonachocTn  |Muoronotoddans otnagea (/MTd)
;;I;EH% 3awmra notoka ynpasnenu MHoronoToudeid DLL (/MD)

BrntounTe kommnoHoBky Ha |MHoronotounan otnagka DLL (/MDd)

MpeagapuTensHo oTo o
BinHouNTE Co3aHie napan| = HACNEACEATE OT POAMTENR WM OT 3HAYEHWIA N0 yMONYHWKD AN8 NpoEKTa>

BexogHbie daine

WdopmaLing o6 nexo, BrntounTe paclimpedHelii HaBop nncTpykwy He 3agano s

T D Meogens Beiamcnenni © nnaearowied Toukel Toudend (fpprec

Bce napamerpei ‘ BIHMMTE MCKARIYEHNA ANA B

KomargHan cTpoka Cozgats obpas c obrosnenney J1TH rE|ease BepCMM . /MT
ovmonoBLLe Aansa debug sBepcuu: /MTd
MHCTpyMeHT MaHngecTa

Tenepatop XML-go iy
Wudopmaunn ob voiogro
Cobeimua cooprm

Hactpaneaemelii 31an cbo

A T

Ananus koaa

EubanoTexa EpeMEHH EBINOAHEHMA
onpejenaeT BUENMOTEKY BPEMEHN BBINOAHEHWA ANA komnoHoskn.  (/MT, /MTd, /MD, /MDd)

[ QK H OTmena i MprmenuTe l

Pucynox 6.4 — VI3MeHeHrne TMHAMUYECKOTO CBSI3bIBAHUS OMOIHOTEK
BPEMEHH BBIITOJIHEHHS HA CTATUYECKOE CBSI3bIBAHUE

4 L 2
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CnenyeT OTMETHTh, YTO IPHIIOKEHHUs, CO3laHHble ¢ momoiisio Microsoft Visual
Studio, 3asucsar ot Visual C++ Redistibutable u quramuuecku cBs3ausl ¢ OMOIMOTEKA-
mu MSVCR**.dll (Microsoft C Runtime Library). Jlns mocienyromux 3amyckoB exe-
daiina Ha APYrUX KOMIIBIOTEPAX, KOTOPBIE MOTEHIIHAILHO MOI'YT HE COAEpKaTh Tpedye-
MbIX OnOmoTek (He ycranoBieHa Microsoft Visual Studio wim Bepcus yctaHOBIICHHOM
Microsoft Visual Studio arxe TpeGyemoii), mepen cOOPKOi HTOTOBOM BepCHU HEOOXO-
VMO M3MCHHUTDH JUHAMHYECKOE CBS3bIBaHHE OMOIMOTCK BPEMEHH BBINOIHEHUS Ha CTa-
THUYECKOE CBs3bIBaHUE. J[J1s1 3TOro TpeOyeTcs NmepeiTH K CBOMCTBaM MpoeKTa (IICIKHYB
NpaBOi KHOMKOW MBIIIA Ha UMEHH TpoekTa B Obospesamene pewieHuil), a B pa3ieie
C/C++ — Coszdanue xooa HaiiTu mapamerp bubruomexa epemenu evinoaHenusi. Ero
HEOOXOIMMO HM3MEHUTh ¢ Mnozconomounas DLL (IMD) na Muoconomounas (/MT) —
CM. PUCYHOK 6.4.

6.2 CTpykTypbl. 3anuch U uTeHue u3 (aiina

B si3pike C++ mOTOKH, KOTOpPBIE MO3BOJIIIOT YUTATh U 3aMKUCHIBaTh WH(GOPMAIIUIO B
daitn, sBistoTcs o0bekTamMu KiaccoB ifstream, ofstream. Ouu HaxoasTcs B OMOIHMOTEKE
C 3ar0JIOBOYHBIM (aitnom <fstream>:

— ifstream: xiacc, pyHKIMU KOTOPOTO MCHOMB3YIOTCS U1 UYTCHUS (PaiiiIoB;

— ofstream: kiacc, GyHKIMH KOTOPOTO WCIIOIB3YIOTCS TSI 3aIUCH (PaiiIoB.

Haspanme kiacca SKBHUBAJICHTHO THIY MEPEMEHHOW, MO3ITOMY IIOCJIE Ha3BaHUS
KJ1acca OOBSIBISIETCS 0OBEKT, TUIT KOTOPOTO OYJET COOTBETCTBOBATH Kjaccy. st nHuU-
uanu3anii 00bEKTOB B KOHCTPYKTOP Kilacca He0OXOIMMO MepeaaTh mapaMeTphl: mep-
BbIM mapameTp — MmyTh K (aiday, BTOpoi mapameTp — pexuM padoTsl ¢ ¢aiaom. KoH-
CTaHTHI pexxuma (Gansos:

— 10S::iN — OTKPBITH (haiin I YTCHUS,

— 10S::0Ut'— OTKPHITH (haiii1 aJIs 3aInCH;

— 10s::ate — mepeiTH K KOHILY (haiisia mocie OTKPBITHUS;

— 10S::app — 100aBJIATH K KOHITY (baiina,;

— 10S::binary — 6unapHsbIit daii.

Jlasiee mpuBeIeHBI 1Ba MPUMEpa 3alUCH U YTEHUS B (aiil.

IlepBblii npumep: padora ¢ (ailjioM BBINOJHIAETCS B TEKCTOBOM pe:kume. B
Ka4eCTBE CTPOKOBBIX IMOJICH CTPYKTYphI UCIOJB3yeM Kiacc String, cTpyKTypsl 00beau-
HSIEM B CTaTHUYECKH CO3/1aBaeMble JIOKAJIbHBIE MACCHBBI, 3aIMCh U YTCHHE BBHIMOIHIEM
MOCPEACTBOM yKa3aHUs BCEX MOJICH CTPYKTYpPHI.

[IpuBeneHHbIN HIDKE MPUMEP OPUCHTUPOBAH HA CTATHYCCKU CO37]aBacMbIC MACCH-
BbI, @ IMEHHO BKJIFOUAET IENBIN Psii MPOBEPOK BBIXOAA 3a MPEIeibl 3ape3epBUPOBAHHOM
MOJT CTATUYECKUIA MACCHB TIAMSITH.
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C TOUYKHM 3peHHUsI CKOPOCTH JAAHHBIA BapuaHT pabOTHI ¢ (ailIoM yCcTymaeT BTOPOMY
BapUaHTy, OJHAKO caM (aiii COAep>KUT MHPOPMAIMIO B TEKCTOBOM BHUJE (TaKXKe MPHU
pyuHoii 3anucu B Qaitn uHpopManuu TpedyeMoro (opmara oHa BIOCIEICTBUNA MOKET
OBITh KOPPEKTHO CYUTAHA MIPOTPAMMHO).

#include <iostream>
#include <string>
#include <fstream>

using namespace std;

struct Student

{
string name;
string surname;
int age;

}

// 3anuchk B (aitn (ecau 4To-TO OBLIO B (pailyie, TOMCXOMAHBIC TaHHBIC OyAYT yAAJICHBI):
void writeFileStudents(Student *arr_of students, int number_of students);

// JloGaBieHue B KoHell (paiiia 0JTHON CTPOKHU:

void writeEndFileStudents(Student new_student);

// Utenue u3 ¢aiijia B MaCCHUB:

void readFileStudents(Student *arr of students, int &number of students);

// 3anoaHEeHMEe MacCUBa CTYICHTOB

void generateStudentArray(Student *arr_of students, int &number of students);
Il loGaBneHue CTyIeHTa B MACCHB

void addStudentIinArray(Student *arr_of students, int &number of students);

Il 'Y nanenue cTyjeHTa U3 MaccuBa

void delStudentFromArray(Student *arr_of students, int &number of students);
// BeI1BOI/COTEPIKMMOT0 MacCHBa Ha SKpaH

void showStudentArray(Student *arr of students, int number of students);

const string FILE_OF_DATA = "MyFile.txt"; //TTyts k daitmy
const int RESERVE_SIZE = 100; /MakcumanbHOE KOJUIECTBO 2JIEMEHTOB MaCcCHBa

void main()

{
setlocale(LC_ALL, "rus");
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Student arr_of_students|RESERVE_SIZE];

int number_of students = 0;
generateStudentArray(arr_of students, number_of students);
writeFileStudents(arr_of students, number_of students);

addStudentInArray(arr_of students, number_of students);
showStudentArray(arr_of students, number_of students);

delStudentFromArray(arr_of students, number_of_students);
showStudentArray(arr_of _students, number_of _students);

Student arr_new_of studentsfRESERVE_SIZE]; /* Co3naem HOBBII MaccuB
HCKJTFOYUTEIBLHO JUISI TOTO, YTOOBI IPOJIEMOHCTPUPOBATH KOPPEKTHOCTh YTCHUS
JaHHBIX U3 (paitna */

int new_number_of students = 0;

readFileStudents(arr_new_of students, new _number_of students);
showStudentArray(arr_new_of students, new_number_of students);

system(“pause");

¥

void generateStudentArray(Student *arr_of students, int &number of students)

{

number_of students = 2;

arr_of students[0].name = "Alex";
arr_of students[0].surname = "Black";
arr_of students[0].age = 20;

arr_of students[1].name = "Ivan";
arr_of students[1].surname = "lvanov";
arr_of students[1].age = 25;

}

void addStudentInArray(Student *arr _of students, int &number of students)

{

//mobaBlIeHHE CTYJEHTA, €CJIM HE MMPOMCXOIUT BBIXO/ 3a IPEJICIbl MaCCHBA
if (number_of students + 1 <= RESERVE_SIZE)

{

number_of_students++;
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endl;

}

cout << "BmenuTe uMs CTyJIeHTa: ]

cin >>arr_of students[number_of students - 1].name;
cout << "Baeaute pamunuio cTyaeHTa: "

cin >>arr_of students[number _of students - 1].surname;
cout << "BBeaute Bo3pacT cTyAeHTa: ',

cin >> arr_of students[number_of students - 1].age;

writeEndFileStudents(arr_of students[number of students - 1]);

}

else cout << "HemocTatouyno maMsaTH Ui 100aBIEHUS HOBOrO AiemeHTal" <<

void delStudentFromArray(Student *arr_of students, int &nhumber of students)

{

}

int number_of deleted_item;
cout << "Bpeaurte HOMEpP yAaNs€eMON 3amucu: ";
cin >> number_of deleted_item;
I/ monmp30BaTens MBICTUT ¢ 1, HO MHIEKCH HyMepyroTcs ¢ 0:
number_of deleted item--;
if (number_of deleted item >=0 &&
number_of deleted item < number of students)

{
for (int i = number_of _deleted_item; i < number of students - 1; i++)
arr_of students[i]= arr_of students[i + 1];
number_of studentsss;
writeFileStudents(arr_of students, number of students);
b

else cout <<"BBejieH HEKOPPEKTHBIN HOMep yaanemol 3anucu!" << endl;

void showStudentArray(Student *arr_of students, int number of students)

{

for (int 1 =0; i<number of students; i++)
cout << arr_of students[i].name <<
<<arr_of students[i].surname <<""
<<arr_of students[i].age << endl;
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void writeFileStudents(Student *arr_of students, int number_of students)

{
ofstream fout(FILE_OF_DATA, io0s::out); // Otkpsau daiin s 3amicu

for (int 1 =0; i<number_of students; i++)

{
fout << arr_of students[i].name << ™"
<< arr_of students[i].surname << " "
<< arr_of students[i].age;
If (iknumber_of students - 1)
{
fout << endl:
b
by
fout.close();
k
void writeEndFileStudents(Student new_student)
{
ofstream fadd(FILE_OF_DATA, ios::app); // Otkpsiau dhaiin 1uist go3anucu
fadd << endl;
fadd << new student.name << ™"
<< new student.surname <<™"
<< new_student.age;
fadd.close();
¥

void readFileStudents(Student *arr_of students, int &number of students)

{
ifstream fin(FILE_OF_DATA, ios::in); // Otkpbumn daiisn ais areHust

If (Mfin.is_open()) cout << "Vkazauusiii daiin ve cymecrsyer!" << endl;

else

{
inti=0;
while (!fin.eof())
{

if (i < RESERVE_SIZE)
{

fin >> arr_of students[i].name
>>arr_of students[i].surname
>> arr_of students[i].age;
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i++;
} else

{

cout << "HenmocraTouHo maMsITH JUIs 9TeHus BeeX nanubx!" << endl;
break;

by
by
number_of_students = i;

}

fin.close(); //3axpeuiu daiin

HpI/I pa60Te C JMHaMHNYCCKHU CO31aBACMbIMHU MaCCUBaMH HGJIGCOO6paBHO 3alrpammn-
BaTb IIaMsATb B IIPOLECCCE BBIIMOJHCHUS IIPOrpaMmbl, COOTBCTCTBYIOIIYIO KOJIHWYCCTBY
CTPYKTYp, 3alUCaHHbIX B (aiine. [l 3Toro Hrke npuBefeHa QyHKIMS ONpeaeTeHUs
KOJIMYECTBA CTPYKTYP, 3alMCAHHBIX B TEKCTOBBIN (haifyl (UTO COOTBETCTBYET KOJIHMUYECTBY
cTpouek B daitire) — getCountOfStucturesinFile(string file path).

// OnpenesieHre KoIM4ecTBa CTPYKTyp B daiisie (ApHHE0O0X0IMMOCTH)
int getCountOfStucturesinFile(string file path)

{
ifstream file(file_path, i0s::in); // OTKpbU! TEKCTOBBIN (ailsl A1 UTCHHS
int number_of_strings = 0;
if (file.is_open())
{
string buffer;
while (getline(file, buffer))
number_of strings++;
¥
file.close();
return number_of _strings;
¥

Bropoii npumep: padora ¢ (aiijiom BbINOJIHSAETCSI B OMHApPHOM pexuMe. CHa-
yajia IPUBEJIEM PsJT MIOSICHEHUH 110 0COOCHHOCTSIM YTSHUS U 3aIicH B (aily B OMHApHOM
pexXUMeE.

[Tpu 3anucy eqUHUYHON CTPYKTYPHI B OMHAPHBIN (haiijl 3aMuChIBAEM BCIO CTPYKTY-
py LEIUKOM U Ccpasy:

ofstream fadd(FILE_OF_DATA, ios::binary | ios::app);
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fadd.write((char*)&new student, sizeof(new student)); /* 3amnmceiBaeM CTPYKTYpy
new_student B oTKpBITHII HaMU (ailll; 1 TOTO y3HAEM aapec CTPYKTypbl New_student
¥ MPUBOAMM yKazaTenb Ha New student x ogHOOAWTOBOMY THITY; yKa3bIBacM, 4TO B
cTpykrype New_student maxomutcs Sizeof(new_student) Gaiit */

fadd.close();

N3 daitna MOXKHO MPOUYUTATH BCIO CTPYKTYPY LIETUKOM U Cpasy:

ifstream fin(FILE_OF_DATA, ios::binary | ios::in);
If (*fin.is_open()) cout << "Vkazanusrii aiin ve cymectsyer!" << endl;
else

{

fin.read((char*) &temp_student, sizeof(temp_student));

ky

fin.close();

[Ipu 3anucu MaccuBa CTPYKTYp B OMHApHBIN (haidil 3aM1ChIBAEM BECh MACCUB LIETIH-
KOM U cpasy:

ofstream fout(FILE_OF_DATA, ios::binary | ios::out);
fout.write((char*)&arr of students[0], sizeof(Student)*number _of students);
fout.close();

N3 daiina nenecooOpa3HO YUTATh BECh MACCUB CTPYKTYP LIETUKOM U Cpa3y, OJTHAKO
JUTSI 9TOTO HEOOXOAMMO 3HATh KOJIMYECTBO CTPYKTYp B OMHapHOM (haiise:

int getCountOfStucturesinFile(string file path)
{

//OTkpbIBaEM (haitin u nepemMeniacM ykaszareiab B KoHell (daiina
ifstream file(FILE_OF _DATA, ios::ate | ios::binary);

/* file.tellg() Bo3BpamaeT 3HaYCHUE THIA int, KOTOPOE MOKA3bIBACT, CKOJIBKO YKa-
3aresieM MpoiiIeHo B OaiiTax oT Havasa ¢aiia 10 TeKyIen mo3uiuu */

int number_of_strings = file.tellg() / sizeof(Student);

file.close();

return number_of_strings;
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Torna cOOCTBEHHO YTEHHE B MAaCCHB CTPYKTYp M3 (aiijia MpOrpaMMHO pealin3yeTcs
CJIEYIOIIM 00pa3oM:

ifstream fin(FILE_OF_DATA, ios::binary | ios::in);
if (*fin.is_open()) cout << "Vkazanusiii (aiin He cymectByet!" << endl;
else
{
fin.read((char*)&arr_of students[0],
sizeof(Student)* getCountOfStucturesinFile(FILE_OF_DATA));
¥

fin.close();

Korna npuxoaurcs 3anuceiBaTh CTPYKTYpY WM OOBEKT B (haidl, TO BHYTPH CTPYK-
TYpbl MOKET OBITb OYEHb MHOT'O MH(OPMAIIMOHHBIX MOJEH U MPHU 3aMHUCH CTPYKTYpPHI B
(ailn B TEKCTOBOM PEXHUME MPHUIETCS 3alUChIBaTh KaXK/bIM 3JEMEHT CTPYKTYpBI, a 3TO
OTHHMET MHOT'O BPEMEHHU. B 3TOM OTHOILIEHUY JTaHHBIN BapuaHT paboThI ¢ ¢ailioM ume-
€T MPEUMYIIECTBO MO CKOpocTU. Ho 3amomHeHHbI TakuM crnocoOoM (ailn mpu OTKpHI-
TUU B TEKCTOBOM pPEXUME HeuuTaOeabHBIN, a MOMbITKAa BPYYHYIO 3amucarb MHPopMa-
L1I0, YTOOBI CUUTATh €€ TPOrPAMMHO, HE IPUBEAET K KEJIaeMOMY pe3yJIbTaTy.

Janee npuBeneH npumep pabotTel ¢ ¢ailioM B OMHapHOM pexume. B kauectse
CTPOKOBBIX IOJIEH CTPYKTYPBI UCIIOJIb3YEM CTPOKOBBIE MAaCCUBBI, CTPYKTYpPbl 00bEINHSI-
€M B CTaTUYECKHU CO37aBAaEMBbIE JIOKAJIHBIE MACCUBBI.

[IpuBenEHHBIN HIKE MPUMEP OPUEHTHPOBAH HA CTaTUYECKU CO3[aBa€MbI€ MaCCH-
BbI, 4 IYMEHHO, BKJIFOYAET LIEJIbII PsAJl IPOBEPOK BBIX0/1A 3a MPEIENBI 3apE3€pPBUPOBAHHOMN
NIOJI CTAaTUYECKUA MACCHUB MAMSTH.

#include <iostream>
#include <string>
#include <fstream>

using namespace std;

const int SIZE_ CHAR = 20;

const int RESERVE_SIZE = 100;

const string FILE_OF_DATA = "MyFile.txt"; //TTyte k daiimy
struct Student

{
char name[SIZE_CHAR];
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char surname[SIZE_CHAR];
int age;

}

// 3anuck B (it (ecnu 4To-TO OBLIO B (pailiie, TO HCXOAHbIE JaHHbIE OyAyT yJaJI€HbI):
void writeFileStudents(Student *arr_of students, int number of students);

/I Job6aBnenune B KOHeIl (ailina OJHOU CTPOKHU:

void writeEndFileStudents(Student new_student);

// Utenue u3 ¢aiisia B MaCCHUB:

void readFileStudents(Student *arr_of students, int &number of students);

// OnipeneneHure KoJInYecTBa CTPYKTYp B (aiisie (mpu He0OXOAUMOCTH )

int getCountOfStucturesinFile(string file path);

//0 3anonHEeHNEe MaccuBa CTYICHTOB

void generateStudentArray(Student *arr_of students, int &number of students);
Il loGaBeHHE CTyIeHTa B MAaCCHB

void addStudentInArray(Student *arr_of students, int &number of students);

/l'Y najienue cTyJeHTa U3 MacCcUBa

void delStudentFromArray(Student *arr_of students, int &nhumber of students);
// BbIBOT COAEP)KMMOTO MacCUBa Ha DKPaH

void showStudentArray(Student *arr_of students, int number of students);

void main()

{
setlocale(LC_ALL, "rus");

Student arr_of_students|RESERVE_SIZE];

int number_of _students = 0;
generateStudentArray(arr_of students, number_of students);
writeFileStudents(arr_of students, number_of students);

addStudentinArray(arr_of students, number_of students);
showStudentArray(arr_of students, number_of students);

delStudentFromArray(arr_of students, number_of_students);
showStudentArray(arr_of _students, number_of students);

Student arr_new_of_students|[RESERVE_SIZE]; /* Co3naem HOBBI MacCHB HC-

KIIFOUUTEITLHO JIJIS TOTO, YTOOBI MPOJAEMOHCTPUPOBATH KOPPEKTHOCTh UTCHUS TAHHBIX U3
7 %
daiina */
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int new_number_of students = 0;
readFileStudents(arr_new_of students, new_number_of students);
showStudentArray(arr_new_of students, new_number_of_students);

system("pause");

}

void generateStudentArray(Student *arr_of students, int &nhumber of students)

{

number_of students = 2;

strcpy_s(arr_of students[0].name, "Alex");
strcpy_s(arr_of students[0].surname, "Black™);
arr_of students[0].age = 20;

strecpy_s(arr_of students[1].name, "Alex1");
strcpy_s(arr_of students[1].surname, "Black1");
arr_of students[1].age = 27,

}

void addStudentIinArray(Student *arr _of students, int &number of students)

{

//mobaBlieHHE CTYJICHTa, €CIIM HE TIPOMCXOIUT BBIXO/ 3a MpeJIebl MaCCUBa

if (number_of students + 1 <= RESERVE_SIZE)
{

number_of students+it;

cout << "Bmenure nMsl CTyJIeHTa: ]

cin >> arr_of students[number_of students - 1].name;
cout << "BBeaute pamuiuio cTyqaeHTa:

cin >> arr of students[number of students - 1].surname;
cout <<'BBeaute BO3pacT CTyAeHTa: ',

cin >>arr_of students[number_of students - 1].age;

writeEndFileStudents(arr_of students[number of students - 1]);

}

else cout << "HepmocTatouHo naMsaTH 11 100aBiIeHU HOBOro AeMenTral" <<
endl;

}

void delStudentFromArray(Student *arr_of students, int &number of students)
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int number_of deleted _item;
cout << "Breaute HOMep yaaisieMoi 3anucu: ",
cin >> number_of deleted_item;
// TONB30BATENL MBICIUT C 1, HO HHAEKCHI HymMepyroTes ¢ 0:
number_of deleted_item--;
iIf (number_of _deleted_item >= 0 &&
number_of deleted item < number of students)

{
for (int 1 = number_of deleted item; i < number of students - 1; i++)
arr_of_students[i] = arr_of_students[i + 1];
number_of students--;
writeFileStudents(arr_of students, number of students);
}

else cout << "BBejieH HEKOPPEKTHBIN HOMep yaaseMoit 3anucu!" << endl;

¥

void showStudentArray(Student *arr_of students, int number of students)
{
for (int1=0; i <number of students; i++)
cout << arr_of students[i].name <<
<<arr_of students[i].surname << " "
<<arr_of students[i].age << endl;

¥

void writeFileStudents(Student *arr_of students, int number_of students)

{

[/OTkpBIBaCM (haiiT IS 3aMKCH:

ofstream fout(FILE_OF_DATA, ios::binary | ios::out);
fout.write((char*)&arr of students[0], sizeof(Student)*number of students);
fout.close();

k

void writeEndFileStudents(Student new _student)

{

//OTkpbIBacM daiii s J03aIucH:

ofstream fadd(FILE_OF_DATA, ios::binary | ios::app);
fadd.write((char*)&new student, sizeof(new student)); //3anucanu cTpykTypy
fadd.close();
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}

void readFileStudents(Student *arr of students, int &number of students)

{

}

ifstream fin(FILE_OF_DATA, ios::binary | i0s::in);

if (*fin.is_open()) cout << "Vkazanusiii (aiin He cymectyet!" << endl;
else

{
// onipeniensieM KOJIMYECTBO CTPOK B (haiiiie
int sizeOfFileWithStudents = getCountOfStucturesinFile(FILE_OF DATA);
/* €CJIM BBIACIICHHAas 1IaMsATh 110/ CTAaTUUCCKUN MacCHUB BMCIIACT BCC CTPOU-
k1 B (aiine */
if (sizeOfFileWithStudents <= RESERVE_SIZE)
{
/] 6ynem CUnTBHIBaTh BCE CTPOUKH
number_of students = sizeOfFileWithStudents;
¥
else
{
// nHaYe cunTaeM POBHO CTOJIBKO,; HACKOJIBKO XBATAaCT MCCTA B MAaCCHUBC
number of students = RESERVE_SIZE;
cout << "There is not enough memory for read all data!" << endl;
b
[* autaem cpazy number, of students-cTpouck u3 Qaiisia U COXpaHsieM HX B
maccuse */
fin.read((char*)&arr of students[0], sizeof(Student)*number of students);
¥
fin.close();

int getCountOfStucturesinFile(string file path)

{

//OTKpBIBaeM (aiin u epemMeniacM ykaszareiab B KoHell (aiina
ifstream file(FILE_OF_DATA, ios::ate | ios::binary);

[*file.tellg() Bo3BpamaeT 3HaUeHUE THITA int, KOTOPOE MOKa3bIBAET, CKOJIBKO yKa-
3aTesieM MPOMICHO B OaiiTax OT Hauaja ¢aiiia 10 TeKyIIeH mo3umuu */

int number_of_strings = file.tellg() / sizeof(Student);

file.close();
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return number_of_strings;

6.3 HepeBLme.ﬂeHne nmamMsiTn € HeJdbl0 YBCJINYCHUS pasMepa NHHAMHYECCKH
CO3JaHHOI'0O MaCCHuBa

[Tpu paboTe ¢ TMHAMUYECKH CO3/IaBaCMbIMU MaCCHBAMHU MOYET BO3HHKHYTHh HE0O-
XOJUMOCTh YBEJIMYCHHS pasMepa MaMsTH, TpeOyeMoi uis XpaHeHHs HH(OpMaIuu
(HarmpuMep, Ui 100aBICHHS B MOCACIYIOIIEM HOBBIX MaHHBIX). J[Isl perieHust Takoi
3a7a4u 11eJ1eCO00Pa3HO BBIMOJIHUTH ITEPEBBIACICHIE TaMSITH I10]] MaCCHB.

Jlanee mpuBEAEH MPUMEP IMPOrPaMMBbI, BBIMOJHSIONICH THHAMHYECKOE CO3IaHHE
MacCHUBa, €ro 3aroJHCHHE CIIYYalHBIMU YMCIaMH U3 oTpe3ka [a; D], BeIBoa pesynbTaTa
3aM0JIHEHUS] Ha KOHCOJIb, MEPEBbIICIICHIE MAaMITH C IIEIbI0 YBEIUUCHHS pa3Mepa Mac-
CHBA Ha OJMH 3JICMEHT, 100aBJICHNE HOBOTO 3JIEMEHTHI M TIOBTOPHBINA BBIBOJ COIEPIKH-
MOT'0 MacCHBa Ha KOHCOJb.

#include <iostream>
#include <cstdlib>
#include <ctime>
using namespace std;

void generateElementsOfArray(int *arr, int n);
void showArray(int *arr, int n);

int* getRememberForArray(int *arr, int &n, int m);
int inputNumber();

void main()
{
setlocale(LC_ALL, "RUS");
int n;
cout << "Bgenute pazmep maccuBa n: ";
cin >>n;

int *arr = new int[n];
generateElementsOfArray(arr, n);

cout << "Maccus arr (ncxoaubii):"'<<endl;
showArray(arr, n);

arr = getRememberForArray(arr, n, n+1);
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arr[n-1] = inputNumber();

cout << "Hossit Mmaccus arr:" << endl;
showArray(arr, n);

delete[]arr;

system("pause");

by
void generateElementsOfArray(int *arr, int n)
{
srand(time(NULL));
int a, b;
cout << "Baeaute a: "';
cin >> g;
cout << "Bsenute b: "
cin >> b;
for (inti=0;1<n;i++)
{
arrfi]=rand() % (b-a + 1) + a;
by
by
void showArray(int *arr, int n)
{
for (inti=0;i<n; i++) {
cout << arrfi] <<"'
¥
cout << endl;
by
int inputNumber()
{
int new_element;
cout << "BBemuTte HOBBIN DJIEMEHT MacCUBa. |
cin >> new_element;
return new_element;
¥
int* getRememberForArray(int *arr, int &n, int m)
{

int *arr_new;
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if (n<m)

{
arr_new = new int[m];
for (int1=0;1<n; i++)
{ - -
arr_newl[i] = arr[i];
Yoo
for (inti=n;i<m;i++) // nomonHseM MacCUB HYJCBbIMH 3HAYCHUSIMU
{ |
arr_new[i] =0;
¥
delete[]arr;
arr = arr_new;
n=m;
}
return arr;

6.4 HpOBepKa KOPPEKTHOCTH BBOAUMBIX TaHHBIX

[Tpu mporpaMMHUpOBaHUH JIOTUKH KypCOBOW pabOThI HEOOXOIUMO MPEAYCMOTPETh
00paboTKy 1IEJIOTO psijla UCKIIOUUTEIBHBIX cuTyanuii. Hanboee gacTo BcTpedaromuecs
UCKITIOYUTEIILHBIC CUTYAIlMU CBSA3AHBI ¢ OIMMOKaMHU TIOJB30BATEIIS HA 3Talle BBOAA JaH-
HBIX, @ UMEHHO: BBEJICHHBIC TI0JIb30BATEJICM JaHHBIC HE COOTBETCTBYIOT (DOpPMATY ITOJISI
(Hanpumep, CUMBOJIbL 8 YUCTIO8OM NOJie); BBEACHHBIC MOIH30BATEIEM JTaHHBIC HEIOTHUY-
HBI (Hanpumep, ompuyamenvbHas yena mosapa,).

Tak xak MoaL30BATEIM MOTYT OIMMOATHCS U U3MEHUTH ATOT ()aKT HEBO3MOXKHO, TO
HEOOXOJIMMO KOPPEeKTHO 00paboTaTh BO3MOXKHbIE OIMOKM BBoja. Jlanee mnpuBencH
MpUMEpP TPOTPAMMBI, peau3yIoNlell BBOJ IOJIB30BATEIIEM BO3pacTa ¢ MPOBEPKOW Ha
NPUHAICKHOCTh IeabiM unciaM u3 uaTepBana (0; 100). Pesynbrar paboTsl iporpam-
MBI OTPKEH Ha PUCYHKE 6.5.

[TosicHEeHYsT K UCTIOB3YEMBIM B KOJI€ OMOJIMOTEYHBIM METOaM IO paboTe ¢ MOTO-
KOBBIM BBOJIOM/BBIBOZIOM Ha KOHCOJIb:

1. cin.get() — Bo3BpaImaeT MOCICAHUI CUMBOJI M3 TOTOKA. ECii Bce CHMBOJIBI OBLIH
i pamMu (JOMyCTHMO HCIIOIh30BaHUE B KA4€CTBE MIEPBOIO CUMBOJIA 3HAKa MHUHYC MPU
HE0OXOIMMOCTH BBOJIA OTPHUIIATEIHHBIX YUCEI), TO TIOCIEIHIUM CHMBOJIOM TIOTOKa OyAeT
nepexoj Ha HOBYIO CTPOKY, T. €. \N. B MpOTHBHOM cllyyae MOXKHO C/IejaTh 3aKIFOUCHUE
0 HEeIUu(POBOM BBOJIC.
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2. cin.clear() — copaceiBaeT uiaru ommOOK, B MPOTHBHOM Cllydae MOBTOPHBIN BbI-
30B Cin He cpaboTaerT.

3. cin.ignore(numeric_limits<streamsize>::max(), '\n') — oummaer moTok (oTOpa-
ChIBA€M MAaKCHMAaJIbHOE YUCIIO CHMBOJIOB, KOTOPOE MOKET CO/EPKaTh MOTOK, 0 MEPBO-
ro MEPEeBO/Ia CTPOKU BKIIIOUUTEIBHO).

Ecnu B mpoekTe monakitoueHa oubimmoreka Windows.h, To Bo3HUKHET KOH(DIUKTHAS
cutyanus ¢ metogoM max(). Torma BMecTo

cin.ignore(numeric_limits<streamsize>::max(), '\n");
HCTIOJIb3YHITE

cin.ignore(256, \n");

B kadectBe 256 MOXHO yKa3aTh W APYroe 4ucio. BakHO MOHMMATh: 3TO TO Mak-
CUMAaJIbHO BO3MOKHOE KOJTMYECTBO CHMBOJIOB, KOTOpOE OyIeT yIajieHO U3 MOTOKA.

Beenute Baw sospact: guwerty

HexoppexktHui seon?! lMoetopute nonurky: guertyll
HexoppektHud Beon?! lMosTtopute nonwurry: 18gquerty
HexoppektHwd BBon! lMoevopurte nonmreky: 18.5
HexoppektHud BBon?! lMoevopurte nonmrey: 18.5
HexoppekTHwy Beopn! lMoeTopure nonwurey: —45

HexoppekTHoW Beopn! lMoeTopure nonwTry: 1000
HexoppekTHwd BeBopn! lMoeTopure nonwmTtey:z 0
HexoppekTHwd BBon! lMoeTopute nonuTtey: 18

18

[laAa NpoROAXEHMA HAXHMHUTE ANGYN KAABMWY . . .

Pucynok 6.5 — Pe3ynbrar paboThl IporpaMMsl, 3alpaliiBarolIell BO3pacT MOJIb30BaTEIs

#include <iostream>
using namespace std;

const int LEFT_RANGE_OF _AGE = 0;
const int RIGHT_RANGE_OF_AGE = 100;

int inputNumber(int Ieft._range, int right_range);
bool isNumberNumeric();
bool isNumberRangeCorrect(int number, int left_range, int right_range);

void main()
{
setlocale(LC_ALL, "rus");
cout << "BmeauTe Baiil Bo3pacT: ";
int age = inputNumber(LEFT_RANGE_OF_AGE, RIGHT_RANGE_OF_AGE);
cout << age << endl;
system("'pause™);
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int inputNumber(int left_range, int right_range)
{
int number;
while (true)
{
cin >> number;
If (isNumberNumeric() && isNumberRangeCorrect(number, left range,
right_range))
return number;

else
cout << "HexoppextHsbiii BBoj! [ToBTOpHTE MOMBITKY:
¥
¥
bool isNumberNumeric()
{
iIf (cin.get() =="\n")
return true;
else
{
cin.clear();
cin.ignore(std::numeric_limits<streamsize>::max(), '\n");
return false;
}
¥

bool isNumberRangeCorrect(int number, int left_range, int right_range)

{
If ((number > left range) && (number <right range))

return true;
else
return false;

6.5 Onpenesienne Tekyuuei 1aTbl 1 BpeMEeHHU

B xypcoBoii paboTe MOKET BOSHUKHYTh HEOOXOAMMOCTh pabOThI C TEKYIIEH 1aToi
W/WIU TEKyIIUM BpeMeHeM. Hampumep, aiis BBIBOJA Ha KOHCOJIb BCEX TOBAPOB, XpaHs-
muxcst 6oee X MecsieB (X BBOJAUTCS ¢ KJIaBUATypbl), HEOOXOAUMO 3HATh TEKYIIUN Me-
cail. JIyist BRIBOJIa Ha KOHCOJIb CITMCKAa COTPYIHUKOB TIEHCHMOHHOTO BO3pacTa TpelyeTcs
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3HaTh TEKYIIYIO KaJl€HIapHYyIo nary. YacTo i MpoBEPKH BBOJAMMBIX JAHHBIX Ha KOp-
PEKTHOCTH (HampHuMep, JaThl POKJIEHHA) HEOOXOAUMO MPOTPaMMHO 3alpaliuBaTh Te-
KYIIUI TOJ1 ¥ TPOBEPATH, YTOOBI BBOAUMBIN MOJIB30BATENIEM T'OJl POKJICHUS IO KpalHen
Mepe He MPEBbIIIAJl TEKYIUN KaleHAapHbIA IO/,

PaccmoTpum nBe mporpaMMsbl AJisl ONPEAEHEHUs KaleHAApPHOW JaThl U TEKYIIETO
BPEMEHH, B PE3YyJIbTaTe KOTOPBIX OCYIIECTBISETCA BBIBOJ HA KOHCOJIb CUCTEMHOMN JAThI
B hopmate JJIL.MM.ITTT u cucremuoro Bpemenu B popmare Yaco: MunyThi: CeKyH/IbI.

[lepBas mporpamma, npuBeIeHHAs] HIKE, pabOTaeT Co CTPYKTYpoil struct tm (Tab-
nuna 6.1), B koTopoii mocpeactBoM (yHkimu localtime s oubnmoreku time.h coxpansi-
€TCsl CUCTEMHas JaTa U Bpems (C y4eToM 4yacoBoro mosica). s yno6cTBa mocienyro-
1Iei paboThl ¢ MapaMeTpamMu JaThl U BPEMEHU B IPOrpaMMe BBEICHBI HOBBIE MOJIH30Ba-
TEJIbCKHE THITHI JaHHBIX — Date u Time ¢ monsiMu, XapakTepu3yrOIUMHU J1aTy H BPeMsI
COOTBETCTBEHHO TIOCPEICTBOM TIOJIeH THma int.

Tabnuna 6.1 — [TapameTpbl CTPYKTYpHI struct tm u3 6udbamorexu time.h

IHoJie crpykrypsl tm| Tun 3HaveHne JAnana3on
tm_sec int Kosim4ecTBO CeKyH/I 0-59
tm_min int KonndyecTBO MUHYT 0-59
tm_hour int KoandyecTBo yacoB 0-23
tm_mday int Jleub MecsIia 1-31
tm_mon int KosimyecTBO Mecs1IeB ¢ SHBAPS 0-11
tm_year int KommuecTso ner, npomenmmumx ¢ 1900 rona

#include <iostream>
#include <time.h>
using namespace std;

struct Date

t
int day;
int month;
int year;

}3 _

struct Time

t
int hour;
int minute;
int second;

h
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Date getCurrentDate();
Time getCurrentTime();
void showDate(Date date);
void showTime(Time time);

void main()

{
showDate(getCurrentDate());
showTime(getCurrentTime());
system(“'pause™);

}
Date getCurrentDate()
{
struct tm localtime;
time_t now =time(NULL);
localtime_s(&localtime, &now);
Date currentDate;
currentDate.day = localtime.tm_mday;
currentDate.month = 1 + localtime.tm_mon; // tm_mon: months in range [0-11]
currentDate.year = 1900 + localtime.tm_year; // tm_year: years since 1900
return currentDate;
}
Time getCurrentTime()
{
struct tm localtime;
time_t now = time(NULL);
localtime_s(&localtime, &now);
Time currentTime;
currentTime.hour = localtime.tm_hour;
currentTime.minute = localtime.tm_min;
currentTime.second = localtime.tm_sec;
return currentTime;
}
void showDate(Date date)
{
cout << date.day << "." << date.month <<"." << date.year << endl;
}
void showTime(Time time)
{
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cout << time.hour << ":" << time.minute << "™:" << time.second << endl;

BTtopas nporpamma, npuBesieHHas HUKe, padoTaeT co cTpykrypoit SYSTEMTIME
tm, B koTopoit nocpencreom dpyukuuu GetLocalTime 6ubnmorexkun windows.h coxpans-
eTcsl CUCTeMHas JlaTa ¥ Bpems (C y4eToM yacoBoro mosica). s ymoOcTBa mocnenyro-
IIei paboTHI ¢ MapaMeTpaMH JaThl U BpEMEHHU B IIPOrpaMMe BBEICHBI HOBBIC ITOJIH30Ba-
TENbCKUE THITHI JaHHBIX — Date m Time ¢ moysiMu, XapakTepH3yIOIMUMU JaTy H BpeMs
COOTBETCTBEHHO MTOCPEACTBOM ITOJIeH THIIa String.

#include <iostream>
#include <windows.h>
#include <time.h>
#include <string>
using namespace std;

struct Date

{ |
string day;
string month;
string year,

b

struct Time

{ |
string hour;
string minute;
string second,;

b

Date getCurrentDate();

Time getCurrentTime();
void showDate(Date date);
void showTime(Time time);

void main()

{
showDate(getCurrentDate());

showTime(getCurrentTime());
system("pause");
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Date getCurrentDate()

{
SYSTEMTIME tm;
GetLocalTime(&tm);
Date currentDate;
currentDate.day = to_string(tm.wDay);
currentDate.month = to_string(tm.wMonth);
currentDate.year = to_string(tm.wYear);
return currentDate;
}
Time getCurrentTime()
{
SYSTEMTIME tm;
GetLocalTime(&tm);
Time currentTime;
currentTime.hour = to_string(tm.wHour);
currentTime.minute = to_string(tm.wMinute);
currentTime.second = to_string(tm.wSecond);
return currentTime;
}
void showDate(Date date)
{
cout << date.day << "." << date.month <<"." << date.year << endl;
}
void showTime(Time time)
{
cout << time.hour << ":" << time.minute << ™" << time.second << endl;
}
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HPUJIOXKEHUE A

(o6s3amenvhoe)
3amanus 1J151 KypcoBoii padoThl

1. Pa3pa6oTka nporpaMMbl y4eTa TOBApOB Ha CKJIajle

[Iporpamma mpenocTaBisieT CBEJEHUSI O TOBapaxX, UMEIOIINXCS Ha CKIIaJe: HauMe-
HOBaHHE TOBapa, KOJUYECTBO EAMHHI] TOBapa, IIEHa €IWHUIIBI TOBapa, JaTa MOCTYILIe-
HUs ToBapa Ha ckian, @O 3aperucTpupoBaBIIEro TOBap.

NunuBuayanbHOE 3a/laHKe: BBIBECTH B al(aBUTHOM MOPSAKE CHUCOK TOBAPOB,
XpaHsamxcs 6oyee X MecsIeB, CTOMMOCTh KOTOPBIX MPEBBIIIACT Y pyOseH (X, Y BBOAST-
Csl C KJIABUATYPBHI).

OO1mee 115t BCceX BapHaHTOB 3aJ[aHKE: PEaTU30BaTh aBTOPHU3AIUIO ISl BXOJIa B CH-
cTeMy, (DyHKIMOHAN aJIMHHHUCTpaTopa M (yHKUHUOHAN MOJb30BaTels (cM. Oojee mo-
IpoOHO B (DYHKITMOHAIBHBIX TPEOOBAHMIX K KypCOBOM paboTe, moapasaei 1.2).

2. Pa3pa0oTka nporpamMMbl pacrpeae/ieHius MeCT B 00Ie:KUTHH

Jlig mony4yeHust MecTa B OOIIEKUTHH (POPMUPYETCSI CIMCOK CTYACHTOB, KOTOPBIN
Bkimouaer: ®UO cryaeHTa, HoMep rpymibl (WecTh HUQP), CpeaHuil 0ami, ydyacTue B
OOIIIECTBEHHOMN AESITETBbHOCTH, JOXOJ Ha OAHOTO WieHa ceMbu. OOIICKUTHE B TIEPBYIO
ouepellb NPEeJOCTaBISETCS TEM CTYACHTaM, YbH JOXO/bl HA YI€HA CEMbU MEHBIIE JIBYX
MUHUMAJIBHBIX 3apIliaT, 3aTEM OCTAJIbHBIM B MOPAIKE YMEHBIICHHS CpeJHEero Oasia
(pu paBHBIX OajiaXx MPUOPUTET OTAAETCS TEM, KTO y4acTBOBAJ B OOIIECTBEHHOM Jesl-
TEILHOCTH).

WNuauBuayanpHOE 3aaHNe: BBIBECTH CITMCOK OUYEPEIHOCTH MPEOCTABICHUS MECTa B
OOIIEKUTUN TIPH YCIIOBUH, YTO Pa3Mep MUHUMAJILHOM 3apIijiaThl BBOJAUTCA C KJIaBUATYPBHI.

OOmee 11t Bcex BapHaHTOB 3aJ[aHKE: PEaTU30BaTh aBTOPHU3AIMIO JIJIsl BXOJIa B CH-
cTteMy, (DYHKIIMOHA aJMUHHCTpATOpa W (YHKIIMOHAN TOJIb30BaTeds (CM. Oojee mo-
IpoOHO B (PYHKITHOHAIBHBIX TPEOOBAHUSAX K KypCOBOI pabore, momapazaen 1.2).

3. PazpaboTka nporpaMMbl pacnucaHus JIBUKEHUsI aBTOOYCOB

B cmnpaBouHO#l aBTOBOK3aJla XpaHUTCS paclUCaHUE ABUKEHHUS aBTOOycoB. [lis
KaXXJ0ro peica yKazaHbl: HOMep peiica, THI aBToOyca, MyHKT Ha3HA4YCHUs, BpEeMs OT-
MpaBJICHUS, BPeMs PUOBITHS HAa KOHCYHBIN MTyHKT.

NuauBuayanbHOE 3a7jaHKe: BHIBECTH HH(POPMALIMIO O BCEX peiicax, KOTOPbIMH MOX-
HO BOCTIOJIB30BATHCS JJIs1 MPUOBITUS B TyHKT HA3HAYCHUS HE TI03HEe YyeM 3a 12 9acoB 110
3aJJaHHOTO BpeMEHH (MHTEpeCyIoIlee BpeMsl TPUOBITHS BBOIUTCS C KJIaBUATYPHI).

OO1ee 11t BCceX BapHAHTOB 3aJ[aHKE: PEaTU30BaTh aBTOPU3AIUIO JJIsl BXO/a B CU-
cTteMy, (DYHKIMOHAN aJIMHHHCTPATOpa M (PYyHKIMOHAN MOJIb3oBaTeds (cM. Oojee mo-
IpoOHO B (PYHKITMOHAIBHBIX TPEOOBAHUSAX K KypCcOBOM padbote, momapaszaen 1.2).
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4. PazpaGoTka nporpaMMbl POk AaBTOOYCHBIX OWJIETOB

ABTOBOK3aJ1 OCYHIIECTBIIACT MPOJAXKy OUIIETOB HA MPUTOPOJIHBIE PEeiChI. [{ns Kax-
JI0TO peiica yKa3zaHbl: HOMEp peiica, Tull aBTo0yca, MyHKT Ha3HAYeHUs, JaTa OTIpaBIie-
HUS, BPEMS OTIPABIICHUS, BpEeMs MPHUOBITUS HAa KOHEYHBIH IMYHKT, CTOUMOCTH OJTHOTO
OwiieTa, KOJMYECTBO OCTABIIUXCS U1l MPOJIAXKU OMIIETOB, KOJMYECTBO MPOJAHHBIX OU-
JIETOB.

NuauBHuyanbHOE 3a1aHKe: 00eCceunuTh (PYHKIIMOHAIIBHYIO BO3MOXHOCTh MOKYIIKU
OMJIETOB Ha KOHKPETHBIN peiic B TpeOyeMOM KOJIMYEeCTBE (IIPU 3TOM KOJIUYECTBO OCTaB-
IITUXCST 71T TIPOJIAKH OUIIETOB M KOJIMYECTBO MPOJAHHBIX OMIIETOB OOHOBIISICTCS ).

OoO1ee 7151 Bcex BapUaHTOB 3aJjaHUE: Peain30BaTh aBTOPHU3AIUIO JJIS BXO/a B CH-
cTtemMy, (DYHKIMOHAJI aJIMUHHCTpATOpa W (PYHKIMOHAN MOJIb3oBaTedsl (cM. Oojiee mo-
IpoOHO B PYHKIIMOHAJILHBIX TPEOOBAHUSAX K KypCOBOM padoTe, moapasien 1.2).

5. Pa3zpaboTka nmporpamMMbl y4eTa neperoBopoB a00HEHTOB COTOBOI CBSI3H

Orniepatop COTOBOM CBSI3M XPaHUT MH(POPMAILIMIO O Pa3roBopax CBOMX aOOHEHTOB:
HoMep aboHeHTa, MO aboHeHTa, ykazaHUe MPUHAAICKHOCTH BbHI30BA K HUCXOJSIIEMY
WU BXOJSUIEMY, HOMEpP MCXOISALIECrO0 WM BXOISLIErO0 BBI30BA, JaTa 3BOHKA, BPEMs
3BOHKA, MPOJOJDKUTEILHOCTh pa3roBopa, Tapu( oHONH MUHYTHI.

NunuButyaibHOE 3a/1aHKE: BRIBECTH MO KAXKAOMY aOOHEHTY 3a TpeOyeMbIil IEpHO/T
BPEMEHU: TIEPEUCHb BXOJSIINX U UCXOJAIIUX BBI30BOB, 0011Ie€ BpeMsl BXOSIIUX BHI3O-
BOB, 00II[ee BpeMsI UCXOSIIUX BBI30BOB, OOIIYI0O CYMMY Ha MCXOJSIINE BBI3OBHI (Tpe-
OyeMblIil IeproJT BpEMEHU BBOJUTCS C KIABUATYPHI).

O6miee 11 Bcex BapHaHTOB 3aJlaHUE: Pealin30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemy, (YHKIIMOHAJI aJIMMUHHCTPATOpa W (PYHKIIMOHAI TMOJIb30BaTeNs (CM. Oojiee mo-
JIpoOHO B (PYHKITMOHAIBHBIX TPEOOBAHUSIX K KypcOBOU paboTe, moapaszaen 1.2).

6. PazpaboTka mnporpaMMbl pacdera 3apa00oTHOIl TIJIATHI COTPYAHHKOB

npeanpusaTHs

Cenenus 0 cOTpyaHUKax npeanpusitus coaepxar: ®UO coTpyaHuka, TabeIbHBIM
HOMEp, T'OJl, MECSIl, KOTUYECTBO MPOPaOOTAaHHBIX YACOB 3a MECSIl, MOYacoBOMl Tapud.
PaGouee Bpems cBbIlie 144 4acoB CUMTAETCS CBEPXYPOUHBIM U OIJIAYMBACTCS B JIBOM-
HOM pa3mepe.

WuauBunyanbHoe 3amaHue: paccyuTaTh pazMep 3apabO0THOM TUIaThl KaXKJIOTO CO-
TPYJHHUKA 32 BBIYETOM IMOJIOXOAHOTO HAJIOra, KOTOpPbIA cocTaBisieT 12 % OoT cymMbl 3a-
paboTHOM miaTel. OnpeaeauTb 00bEM BBIIIIIAT KOHKPETHOMY COTPYIHHUKY 3a TPEOYeMBbIii
MepuoJl BpeMeHu (TpeOyeMblIil mepro] BpeMEHH BBOJIUTCS C KJIIABHATYPHI).

OO6miee /U1 Bcex BapHAHTOB 3aJlaHUE: Pealin30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemy, (DYHKIIFOHAJ aJIMUHHCTPATOpa W (PYHKIIMOHAT TOJIb30BaTeNs (CM. Oojiee mo-
IpoOHO B (PYHKITMOHAIBHBIX TPEOOBAHUSAX K KypcOBO pabote, momapazaen 1.2).
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7. PazpaboTka nmporpaMMbl yueTa KHUT B OM0JIMOTEKe

Jlyis KHUT, XpaHsIImuxcs B OUOIUOTeKe, 3aAa0TCs: PErUCTPAIIMOHHBIM HOMEpP KHHU-
I'Yl, aBTOp, Ha3BaHHE, T'OJ| U3/IAHMs, U3/IaTEIHCTBO, KOJUYECTBO CTPAHUI], HOMEpP YMTa-
TeNbCKOTo OuseTa (1ects nudp) MoCcIeAHETO YUTATEN], OTMETKA O HAXOXKJICHUU KHUTU
y UdATaTens Wik B OMOIUOTEeKE B TEKYIIUH MOMEHT.

NunuBuyaibHOE 3aJjaHue: BBIBECTH CITUCOK KHUT ¢ (DaMHIIUSMH aBTOPOB B alia-
BUTHOM MOPSAKE, U3IaHHBIX NOCIIE 3aJaHHOrO ToJa (roJ BBOJUTCA C KJIAaBUATYpbI). BbI-
BECTHU CIIUCOK KHUT, HAXOAIIUXCS B TEKYIIIMI MOMEHT y UhTaTeseH.

OO1ee 411 BCeX BapUAHTOB 33JIJaHUE: PEATM30BaTh aBTOPU3ALIMIO 1Sl BXOAA B CH-
cTeMy, (YHKIMOHAN aAMHHHCTpaTopa W (PYHKIIMOHAN TOJb30BaTens (CM. OoJiee mo-
JTpoOHO B PYHKIIMOHAJIbHBIX TPEOOBAHUAX K KypCOBOM paboTe, mojapasaen 1.2).

8. Pa3padoTka nporpaMMbl yueTa BbIIIyCKaeMoil NpeANpuATHEM NPOAYKIIUH

CBenieHus 0 BBITYLIEHHOW MPOAYKLIHUU BKJIIOYAIOT: JIaTy, HOMEp liexa, HAUMEHOBA-
HUE MPOAYKINHU, KOJIWYECTBO BBIMYIIEHHBIX enuHull, GO 0TBETCTBEHHOIO MO LEXY B
JTAaHHBIN JCHb.

WuauBuayanbHOe 3aJaHue: AJIA 33JaHHOTO 11€Xa HEOOXOJIHMMO BBIBECTH KOJIMYe-
CTBO BBINYIIEHHBIX M3EIHIA MO KaXIO0My HAUMEHOBAaHUIO 32 TpeOyeMblil IepHoJ Bpe-
MeHH (TpeOyeMblii epruo1 BpeMEHHU BBOJIUTCS C KIIaBUATYPHI).

OO1ee 111 Bcex BapUaHTOB 3aJ[aHKE: PEATTU30BaTh aBTOPU3ALMIO JIIsl BXOJla B CHU-
cTeMy, (DyHKIMOHAN aJIMHHHCTPATOpa W (PYyHKUIMOHAI MOJb30BaTens (cM. Oojee mo-
JIpoOHO B (PYHKIIMOHAIBHBIX TPEOOBAHUSAX K KypCcOBOii pabore, mojpaszaen 1.2).

9. Pa3zpaboTka nporpaMMbl y4€Ta CTAKa COTPYAHUKOB NPEANPUATHS

Nudopmarus o corpynnukax mpeanpusitus conepxkut: ®UO corpynnuka, gaTy
POKIEHMsI, Ha3BaHHE OT/eNa, JOJKHOCTD, 1aTy Hadaya padoThl.

WuauBryallbHOE 3a1aHKUE: BBIBECTU CIIMCOK COTPYJIHUKOB MEHCMOHHOIO BO3pPACTA.
BriBecTu civcok cOTpyIHUKOB B MOPsIKE yObIBAaHUS CTaXKa.

OO1ee A1 BCEX BapUAHTOB 33JIaHUE: PEATM30BaTh aBTOPU3ALIMIO JIsl BXOAA B CH-
creMy, (YHKIIMOHANT aJMUHUCTpaTopa W (YHKIIMOHAN MOJjb30BaTenst (cM. Oojee Tmo-
IpoOHO B (PYHKITMOHANBHBIX TPEOOBAHUSAX K KypCOBOI padbore, moapaszaen 1.2).

10. PazpabdoTka nporpamMmMsl y4eTa BbIILUIAT 3apa0O0THOM IJIATHI COTPYAHUKAM

npeInpusTHs

Nudopmanus o corpyanukax npeanpudarus coaepxut: MO corpynnuka, Ha3Ba-
HUE OTJIeNa, I0JKHOCTh, pa3Mep 3apaboTHOM MIIaThl 32 MECHL.

NunuBuayanbHOe 3a/laHKe: BBIYMCIUTEH OOIIYI0 CYyMMY BBITIIAT 32 MECSII IO KaXK-
JIOMY OTJIENy, a TAaK’Ke CpEeTHEMECAYHBIN 3apab0TOK COTPYAHUKOB MO KaXAOMY OTIEIY.
BrIBecTH ciMcOK COTPYHUKOB, Y KOTOPBIX 3apIjiaTa HIKE BBEJIEHHOW ¢ KJIaBUATYPBHI.
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OO6miee /Ui Bcex BapUAHTOB 3aJlaHUE: PeaIn30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemMy, (DYHKIFOHAJT aJIMHHHCTPATOpa W (PYHKIIMOHAT TMOJIb30BaTeNs (CM. Oojiee Tmo-
IpOOHO B (PYHKIIMOHAJILHBIX TPeOOBAHUAX K KypCOBOM padoTe, moapasaes 1.2).

11. Pa3padoTka nmporpaMmmMbl y4eTa cBe/leHUil 00 a00HEHTaX COTOBOM CBSA3H

Oneparop coToBOM CBsI3U XpaHUT UHPOpMaIio 0 cBoux aboHeHTax: ®UO abonen-
Ta, HOMEp TeaeoHa, To MOAKIIOYCHHS, HAMMEHOBAHKUE TEKYIIETO Tapu(HOTO IJIaHa.

NuauBuayanbHOE 3aJaHHe: BBIBECTH CIHCOK M TMOACYUTATh 00IIee KOJIUYECTBO
a0OHEHTOB, MOJKIIOYEHHBIX C XXXX Tojia (T0/1 BBOJUTCA C KJIABUATYPHI).

OO1ee 7151 Bcex BapHaHTOB 3aJjaHKe: Peain30BaTh aBTOPU3AIUIO JIs BXO/a B CH-
cTtemMy, (DYHKIFOHAJT aJIMHHHCTpATOpa W (PYHKIIMOHAT MOJIb30BaTeNs (CM. Oojiee mo-
IpoOHO B (PYHKIIMOHAJIBHBIX TPEOOBAHUSAX K KypcOBOU pabote, moapaszaen 1.2).

12. Pa3zpa0oTka nporpaMmMbl aCCOPTUMEHTA UTPYLIEK B MarasuHe

Caenennst 00 aCCOPTUMEHTE UTPYIIIEK B Mara3uHe BKIIIOYAIOT: HA3BaHUE UTPYIIKH,
LI€Ha, U3TOTOBUTEIb, KOJIMYECTBO, MUHUMAaJIbHAS PEKOMEHAyeMas FpaHuLla Mo BO3pacTy.

NuanBuayanbHOE 3a7jaHue: BBIBECTH CIIUCOK UTPYIICK, KOTOPHIE MOIXOAST JETIM B
BO3pacTe X JIeT (X BBOJUTCSA C KJIABUATYPbI).

OO61iee U1 Bcex BapHaHTOB 3a/IaHUE: PEAIM30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemMy, (DYHKIIMOHAJ aJIMUHHCTpAaTOpa W (PYHKIMOHAN MOJIb30BaTeNs (CM. Oojiee mo-
JIpoOHO B PYHKIITMOHAIBHBIX TPEOOBAHUSAX K KypCoBO pabote, moapaszaen 1.2).

13. PazpaboTka nporpaMmmbl aCCOPTUMEHTA 00YBH B Mara3uHe

Cenenust 00 accOpTUMEHTE 00yBU B MarasmHe BKIIIOUAIOT: apTUKYJI, HAUMEHOBA-
HUE, LIEHa, U3TOTOBUTEINb, pa3Mep, KOJIMUECTBO Map. ApTUKYJI HaunHaeTcs ¢ OykBbI XK —
JUTSI )KeHCKOM 00yBH, M — 111 MyKcKoH, J| — niist qeTckoit.

WuauBHayanbHOE 33 jaHKe: BBIBECTH CITMCOK OOYBM apTHKyJa X M pasmepa Y (X, Y
BBOJISITCS C KJIABUATYPHI ).

O6miee /Ut Bcex BapHAHTOB 3aJIaHUE: PeAIM30BaTh aBTOPU3AIIMIO JIJISl BXOJA B CH-
cTeMy, (yHKIIMOHAT ajMUHHUCTpaTopa W (YHKIIMOHAN MOJb30BaTens (cM. OoJiee To-
IpoOHO B PYHKIMOHAIBHBIX TPEOOBaHUSAX K KypCOBOi paboTe, moapasaen 1.2).

14. Pa3zpaboTka nporpaMMbl yueTa 3aKa30B CEPBHCHOI0 IIEHTPa

B’ cepBUCHOM LIeHTpe XpaHUTCS MHPopMalus 000 BCEX 3aKa3ax: HAMMEHOBaHUE
PEMOHTHPYEMOTO U37eus (TeIeBU30p u T. 1.), Mapka uzaenus, DO Brnanenbia, Teme-
¢oH Biamenplia, CTOMMOCTh PEMOHTA, JaTa MPUEMKH, JaTa BbIJA4H, CTaTyC (BBINOIHEH
WJIU HET).

NunuBuayansHOE 3a/1aHre: BRIBECTH CITUCOK 3aKa30B, HEBBITTOJIHEHHBIX HA TEKYIIIHA
MOMEHT (CHauaja — MPOCPOYEHHBIE, 3aTEM — OKUJAIOUINE BBITIOJHEHUS B IJIAHOBOM I1O-
psinke). BeiBecTH 0OIIMii T0X0/ OT AaThl X 70 AaThl Y (X, Y BBOIATCS C KJIaBHATYPHI).

72



OO1w1ee 11t BceX BapUaHTOB 3aJjaHKE: PEATM30BaTh aBTOPU3ALMIO ISl BXOJ1a B CHU-
cTeMy, (YHKIMOHAN aAMHHHCTpaTopa M (PYHKIIMOHAN TOJb30Bareis (cM. Ooiee mo-
JTpoOHO B (PYHKIIMOHAJILHBIX TPEOOBAHUAX K KypCcOBOM padoTe, moapazzaen 1.2).

15. Pa3zpa0oTka nporpamMmbl y4eTa yCneBaeMOCTH CTYACHTOB

CeneHust 00 yCIEBa€MOCTH CTYAECHTOB COJAEpKaT CIEAYIOUYyI0 HH(OPMALHUIO:
HoMmep rpymmbl (mecth uudp), ®UO crynenrta, cBeaeHuss o MATH 3adeTtax (3a-
YeT/He3a4eT), OTMETKH 10 TSATH SK3aMeHaM.

WuauBuayaibHOE 3a7jaHKe: BBIBECTU BCEX CTYACHTOB B MOPSAJIKE YOBIBAHUS KOJIH-
YecTBa 3aJ0JHDKEHHOCTEH (KOJTMYECTBO 33J0JKEHHOCTEHN 10 KaXKIOMY CTYy/IEHTY HEe00Xo-
TUMO yKa3aTh). BelBecTH cpenHuid Oayljl, MOJYyYeHHBIM Ka)KIbIM CTYIECHTOM TPYMIbI X
(BBOZUTCS C KJIABHATYPBHI), U CpeIHUI Oajul BCel TPYyMIIbI B LIEJIOM.

OO1ee A1 BceX BapUAHTOB 33JIlaHUE: PEATM30BaTh aBTOPU3ALIUIO JUIsl BXOJAA B CH-
cTeMy, (PyHKIMOHAN aAMHHHUCTpaTopa W (YHKIMOHAN MoJb30BaTeds (cM. Oosee mo-
JIpoOHO B ()YHKITMOHATIBHBIX TPEOOBAHUAX K KypCOBOM padboTe, moapasen 1.2).

16. Pa3paborka nporpamMMsbl y4eTa CBeleHHI 0 My3bIKAJIbHOM KOHKYpCe

Nudpopmanus o koHkypce BkimodaeT: PO yuacTHUKA, TOJl POXKICHUS, Ha3BaHUE
CTpaHbl, HAMMEHOBAHUE MY3BIKAJIbHOTO MHCTPYMEHTa (rHTapa, OpTENruaHo, CKpHIIKa,
BUOJIOHYETb U JIp.), 3aHATOE MECTO IO pe3yJIbTaTaM KOHKypca.

MHauBryalbHOE 3aJaHKE: TIO KaXKIOMY KJIACCY MY3BIKAJIIBHBIX HHCTPYMEHTOB BbI-
BECTHU CIIMCOK MEPBBIX TPEX MECT C YKa3aHHEM Bo3pacTa nodeauteneil. BeiBecTn crimcok
caMbIX MOJOIBIX (10 12 neT) moOenuTenelt KOHKypca B IOPSAAKE YBEIUUEHUS BO3pACTa.

OO1ee 114 Bcex BapUAHTOB 33JlaHUE: Peaii30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTteMy, (DYHKIIMOHAN aJIMHUHHCTPATOpa W (PYHKIIMOHAN TMOJIb30oBaTeds (CcM. Oojee mo-
IpoOHO B (PYHKITMOHAIBHBIX TPEOOBAHUSAX K KypCOBOI padbore, momapaszaen 1.2).

17. Pa3paboTka mporpaMmbl y4eTa CBeJdeHMH O NMALMEHTAX MeAUIUHCKOIO

LHEeHTpa

CBeneHusl 0 MaUMEHTaX MEIUIIMHCKOTO LeHTpa conepxkar: @UO nmaumenta, mon,
JaTy POKJIEHUS, MECTO MPOKUBaHUA (TOPOJT), KOHTAKTHBIN Tele(OH, AUarHo3.

NuauBryalibHOE 3aJaHue: BBIBECTH MHOTOPOJHUX IMAallUEHTOB. BhIBECTH CIUCOK
NAIMEHTOB CTapIlie X JIET, Y KOTOPBIX IUarHo3 y (X, y BBOASATCS C KJIABUATYPHI).

OOuee 11 Bcex BapUaHTOB 3aJlaHue: peain30BaTh aBTOPU3ALUIO JJIsl BXO/A B CH-
cTteMy, (DYHKIIMOHAN aJIMHHHCTPATOpa M (PYyHKIMOHAN MOJIb3oBaTeds (cM. Oojee mo-
JIpoOHO B (PyHKIIMOHAIBHBIX TPEOOBAHUAX K KypcOBOU padbore, mojapazaen 1.2).

18. Pa3paboTka nporpamMmMbl IPOAAKH KeJTe3HOA0POKHBIX OMJIETOB

Kene3zHoqopoXKHBIN BOK3aJl OCYIIECTBIISIET TPOJAXy OMIIETOB Ha MOe3/a JalbHEro
cienoBaHus. sl KaKJIOro moes3fa yKas3aHbl: HOMEpP I0€311a, MyHKT Ha3HAa4yeHus, /ara
OTIIpaBJICHUs], BPEMsI OTIPABJICHHUSI, BpeMs NMPUOBITUS HAa KOHEYHBIN MyHKT, CTOUMOCTb
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OJIHOTO OMJIeTa, KOJUYECTBO OCTABIIMXCS JJISl MPOJIaXKU OMIJIETOB, KOJIMYECTBO IMPOJIaH-
HBIX OUJIETOB.

NunuBuyanbHOe 3aaHue: 00eceunTh PYHKIIMOHAIBHYIO BO3MOKHOCTD TTOKYTIKH
OWsIeTOB HA KOHKPETHBIN peiic B TpeOyeMOM KOIHUYecTBE (IIPU 3TOM KOJINYECTBO OCTaB-
MIMXCS JIJIs1 TPOJIaXKU OMJIETOB U KOJIMYECTBO MPOJAHHBIX OMIeTOB OOHOBIsIeTCs). BhiBe-
CTH HOMED, BpeMsl OTIIPABIICHUS U HAJIMYUE OUJIETOB JIJIsl TOE3/10B, MPUOBIBAIOIINX B TO-
pon X B uHTepBase ot a 1o b (X, @, b BBogsATCS ¢ KI1aBUATYPHI).

O6miee /U1 Bcex BapUAHTOB 3aJlaHUE: Pealii30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemMy, (DYHKIFOHAT aJIMHHHCTpaTopa W (yHKIMOHAT IOJb30BaTess (cM. Oojee mo-
IpoOHO B (PYHKITMOHAIBHBIX TPEOOBAHUAX K KypCcOBOU paboTe, moapazaen 1.2).

19. PazpadoTka nporpaMMbl IUIAHMPOBaHUSL (aKyIBTATUBHBIX Y4eOHBIX

TUCIHUIIHH VISl CTYJA€HTOB

st hopmupoBanus (HakyIbTaTUBHBIX 3aHATHI HE0OXoAuMoO oOpabotath UHOOP-
Manuto cieayromiero Bujaa: ®UO cryaeHTa, HoMep TpyInbl, CpeAHHUIN Oail ycrneBaeMo-
CTH, TISATh BO3MOKHBIX ISl (DaKyJIbTaTHBHOTO IOCEIICHUS AUCIMIUIMH. BriOupaemas
JTUCIUIUINHA TToMedaeTcs 1, HeBbiOupaeMas — 0. I[lepedeHs npearaeMbIx JTUCHUTUIINH:
MaTeMaTuka, pu3nuKa, MporpaMMHUPOBAHNE, aHTIIMACKUH S3bIK, Oa3bl TaHHBIX.

NunuButyaibHOE 3a/]aHUE: BBIBECTH CIIUCOK M 001IIee KOJMYECTBO CTYICHTOB, JKe-
JAIOMUX TPOCTYIATh TUCUUIUTUHY X. Eciau yucno xenaronux Oosnbie 15, To oToOpaTh
15 cryneHToB ¢ 0ojiee BHICOKMM OaJlIOM- yCIIEBa€MOCTH. BbIBeCTH mpejaraeMble JucC-
IUIUTMHBL B TIOPSIIKE YOBIBAaHUSI TOMYJISIPHOCTU C YKa3aHHUEM OOIIEro 4yucia 3amnucaB-
IITUXCSI Ha KQXKIYIO U3 HUX.

OO6miee /U1 Bcex BapHAHTOB 3aJlaHUE: PeaIn30BaTh aBTOPU3AIIMIO JIJISl BXOJA B CH-
cTtemy, (YHKIIMOHAT aJMUHHCTPATOpa W (PYHKIIMOHAI TMOJIb30BaTeNs (CM. Oojiee mo-
IpoOHO B PYHKIIMOHATIbHBIX TPEOOBAHUSAX K KYpCOBOM paboTe, moapasaein 1.2).

20. Pa3paboTka mnporpaMMmbl yuyeTa cBeleHHMii 00 MIpoKax XOKKeiiHOM

KOMAaH/Ibl

Cenenust 00 Urpokax XokkeiHo koManbl BKItoyaroT: MO urpoka, naty pox-
JICHUS!, KOTMYECTBO ChITPAHHBIX MaT4yel, YMCIIO 3a0pOIIEHHBIX a0, KOJTHMYECTBO roJie-
BBIX Iepeaad, KOJUYECTBO MTpadHbIX MUHYT.

WNuauBunyanbHOe 3a1aHue: BEIBECTH MIECTh JYUYITUX UTPOKOB (TOJIBI + Mepeaadn) ¢
YKa3aHUEM WX Pe3yJIbTaTUBHOCTH.

OOmee 7151 Bcex BapuaHTOB 3aJjaHKE: Pealn30BaTh aBTOPHU3AIUIO TS BXO/a B CH-
cTtemy, (DYHKIIMOHAN aJIMHHHCTpaToOpa W (YHKIIMOHAT TOJIb30BaTeNs (CM. Oojiee Tmo-
IpoOHO B (YHKIIMOHAJIBHBIX TPEOOBaHUSAX K KypcOBOM padbote, moapazaen 1.2).
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21. PazpaboTka nporpaMmsbl NpoJa:kKu aBUAOHJIETOB

ABHaKOMITaHUSI OCYIIECTBIISICT MPOAaKy OUJIETOB HA CaMOJIETHI C yKa3aHUEM: HO-
Mepa peiica, TUIa caMoJieTa, IIyHKTa Ha3HAYeHUs, JaThl BbUIETA, BPEMEHU BBLIETA, BpE-
MEHHU TpUJIeTa, BMECTUMOCTH CaMoJieTa, KOJMWYEeCTBA OCTABIIMXCS OMIETOB OH3HEC-
KJlacca, CTOMMOCTH OujieTa OM3HEeC-KIacca, KOJIMYeCTBa OCTABIIUXCS OUJIETOB 3KOHOM-
KJlacca, CTOMMOCTH OMJIeTa SKOHOM-KJ1acca.

WupuBuayanpHOE 3a7aHue: 00ecnednTh (yHKIIMOHAIBHYIO BO3MOXKHOCTh MOKYITKU
OWJIETOB Ha KOHKPETHBIN peiic B TpeOyeMoM KOoIMuecTBe (MpU 3TOM KOJMYECTBO OCTaB-
IMXCsl 1)1 NpoAaku OuiieToB 0OHoBIsieTcs1). Ecnu Ha uHTepecyronuii peic HeT OUJIeToB
TpeGyeMoro Kiacca, TO MpU HAJTMYUU OMJIETOB JPYroro Kjiacca Ha 3TOT PEHC — BBIBECTH
COOTBETCTBYIOIIEEe MH(POpPMAIIMOHHOE cooOlIeHne (Hanmpumep, «buieToB skoHOM-Ki1acca
Ha JaHHBIA peiic HEeT B HAJIMYMHU, HO UMEIOTCSI OMJIEThI OM3HEec-Ki1acca B KoaudecTse 10»).

OO1ee 111 Bcex BapUaHTOB 3aJ[aHKE: PEai30BaTh aBTOPU3ALMIO JUIsl BXOJla B CHU-
cTeMy, (DyHKIIMOHAN aJIMHUHHCTPATOpa W (PYHKIMOHAN IOJIb30oBaTels (cM. Oojee mo-
JTpOoOHO B PYHKIIMOHAJIbHBIX TPEOOBAHUSAX K KypCOBOM paboTe, mojpasaen 1.2).

22. Pazpa0GoTka nporpaMMsbl y4eTa aBTOMOOWJIEH TAKCOMapKa

Takconapk coepXuT uHMOpMauoo 00 UMEIOIIUXCS aBTOMOOWIISIX: BUJl aBTOMO-
Ouns (Takcu, MUKPOABTOOYC, TUMY3HH), BMECTUMOCTb, PACX0/]] TOIJIMBA, CTOUMOCTb aB-
TOMOOMJIS, KOJIMYECTBO aBTOMOOMIIEH JJaHHOTO BU/A.

NunuBuayanbHOE 3aJjaHUE: MOJACUUTATh OOIIYI0 CTOUMOCTh Takcomnapka. [loacuu-
TaTh OOIIYI0 CTOMMOCTh aBTOMOOMIIEN Kaxaoro Buaa. [logo6pars aBToMoOMIH, IO BME-
CTUMOCTH COOTBETCTBYIOIIME 3aJaHHOMY C KJIaBUATYphI TUATIA30HY.

OO1ee 11t Bcex BapUaHTOB 3aZjaHKe: PeaTu30BaTh aBTOPU3ALMIO JIJIsl BXOJla B CHU-
cTteMy, (DYHKIIMOHAN aJMUHHCTPATOpa W (YHKIIMOHAI TOJIb30oBaTeNs (cM. Oojee mo-
IpOoOHO B (PyHKIIMOHAIBHBIX TPEOOBAHUAX K KypCOBOU padbote, mojapazaen 1.2).

23. Pa3pa0oTka nporpaMMsbl pacdeTra CTUIICHAUN

Jlnst pacdera CTUIEHANN HEOOX0AMMO 00paboTaTh HHPOPMALIUIO CIAEAYIOIIETO BU-
na: Homep rpynnel, ®UO crynenrta, popma oOydenus (raTHas/OroKETHAS), 3a4€Th
10 TIATU MpeaMeTaM (3adeT/He3aueT), OTMETKU 0 YeThIpeM IpeaMeTaM, MpU3HaK yva-
CTHUS B 001IIeCTBEHHOMN paboTe: 1 — akTuBHOE y4yacTue, 0 — HeyJacTHe.

WuauBuayaibHOE 3aaHUE: PACCUNTATh CTUIIEHAMNIO JJI CTYI€HTOB-00/[)KETHUKOB.
[Tpu sTom oTnuuHuku (oT™MeTKH 9, 10) n obmecTBeHHUKH nosrydatoT 50 % HanbOaBky, a
POCTO OTIIMYHUKHU — 25 %. CTyJIeHThI CO CpeAHUM 0ajyioM, paBHBIM WJIM HUXE S5, CTH-
NEH/IMIO HE MOJTy4aroT. ba3oBbIil pa3Mep CTUIIEHIUN BBOJUTCS C KIaBHATYPBHI.

OOmiee 1y1st BcexX BapHaHTOB 3aJ]aHKE: PEaTi30BaTh aBTOPHU3AIMIO VISl BXOJIa B CH-
cTteMy, (DYHKIIMOHAN aJIMHUHHCTpATOpa W (PYHKIIMOHAT TMOJIb30BaTeNs (cM. Oojee mo-
IpoOHO B (PYHKITMOHAIBHBIX TPEOOBAHUSAX K KypCOBOM padbote, momapaszaen 1.2).
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24. Pa3zpabdoTka nporpaMMbl HAYHUCJIEHHUS OCOOMI 10 YXO/1y 32 pe0eHKOM

CBeneHusi 0 AETSIX COTPYIHHUI] KOMIIAHWU COJEpKAT CIACAYIOUIYI0 WH(pOpMAIHIO:
®OUO cotpyanuisl, 1ata poxaeHust peoenka, ®UO pedbenka. st kaxaoro pedbeHka co-
TPYJHHULBI CO3/1AE€TCS OTAENbHAS 3alIMCh YKa3aHHOTO BUAA.

NunuBuyanbHOE 3aaHUe: IS KaXKI0M COTPYIHUIBI BHIBECTH KOJIMYECTBO JETEH,
a TaKKe paccyuTaTh OOIIYI0 CyMMYy mojararouuxcs nocoouid. I[TocoOue Haumcnsercs
JUIA IeTeil B Bo3pacTe 10 Tpex Jjet. s nepBoro pedeHka B ceMbe 0a30Boe nocobue co-
CTaBJsieT X (BBOAUTCS C KJIaBUATYPHI), Il BTOporo 1,25X, asist TpeThero u Mmocienyro-
mux 1,5X.

Oob1iee 715 Bcex BapUaHTOB 3aJjaHHe: peain30BaTh aBTOPHU3AIUIO JJIS BXO/A B CH-
cTtemMy, (DYHKIMOHAJI aJIMUHHCTpATOpa W (PYHKIMOHAN MOJIb3oBaTedsl (cM. Oojiee mo-
IpoOHO B PYHKIIMOHAJILHBIX TPEOOBAHUSAX K KypCOBOM padoTe, moapasien 1.2).

25. Pazpa0oTka nporpaMMbl INIAHUPOBAHUS OI0KeTA MPOEKTA

B xomnanuum no pa3paboTke MporpaMMHOTO oOecredeHus s IUIaHUPOBAHUS pa-
00T MO MPOEKTYy HeoO0XoaUMO 00padboTaTh MH(MOPMAIIUIO CIEAYIONIET0 BUAA: HAUMEHO-
BaHME MIPOEKTa, BUJ paboT (paboTa Haja TpeOOBaHUAMH, pa3pabOTKa apXUTEKTYphI, pea-
nu3anus, TectupoBanue), PO coTpyaHuka, mpeanonaraeMoe KoJIMuecTBO 4acoB, CTO-
MMOCTb OJJHOTO Yaca.

NHpuBuayanbHOE 3afaHue: JUisl KaXXIOTO MPOEKTa BBIBECTH €r0 UTOTOBYIO CTOU-
MOCTb, MEpPEYEHb BUIOB paldOT € yKa3aHHEM OOIIEro KOJMYECTBA 3aJIeMCTBOBAHHBIX
CIEIHUAINCTOB U CTOUMOCTH JaHHOTO 3Tarla.

O6miee 11 Bcex BapHaHTOB 3aJlaHUE: Pealin30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemy, (YHKIIMOHAJI aJIMMUHHCTPATOpa W (PYHKIIMOHAI TMOJIb30BaTeNs (CM. Oojiee mo-
JIpoOHO B (PYHKITMOHAIBHBIX TPEOOBAHUSIX K KypcOBOU paboTe, moapaszaen 1.2).

26. PazpabdoTka nporpaMMbl pacyeTa BbIILIAT 10 00JbHUYHBIM JIUCTAM

CBenenus 0 OOJIBHUYHBIX COTPYAHUKOB KOMIIAHUU MUMEIOT ciaeayromui sug: OO
COTPYIHHMKA, T'OJ, MECAL, KOJIMYECTBO IHEH, MPOMYLIEHHbIX MO OO0JIE3HH, OIJjiaTa 3a
OJIVH JICHb.

NHpnuBuayaibHOE 3aaHue: JUIsl MecsAla X rojJia Y BBIBECTH CIIHUCOK COTPYIAHUKOB C
yKa3aHWEM BBIIJIAT MO OOJLHUYHBIM JIUCTAM JIJIsi KaXKJA0ro M3 HUX. BeiBecTH 0011IyIO
CyMMY BBITIJIAT MO OOJILHMYHBIM JINCTaM 3a MHTEpecyromuid Mecsi. X, Y BBOISATCS C
KJIABUATYPBHL.

OO6miee /U1 Bcex BapHAHTOB 3aJlaHUE: Pealin30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemy, (YHKIIFOHAJI aJIMHHHCTpaTopa W (YHKIIMOHAT MOJb30BaTels (CM. Oojiee Tmo-
IpoOHO B (YHKIIMOHAJIBHBIX TPEOOBaHUSAX K KypcOBOM padbote, moapazaen 1.2).
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27. Pa3zpaboTka nporpaMMbl oA00pa TYPUCTHYECKOM MYTEBKH

Typuctuueckass KOMIIaHUSI COJEPKUT CBEACHHS O MpearaeMbIX MyTeBKaX: THUI
MyTEBKU (OTIBIX, SKCKYPCUOHHBIN TYp, JI€UEHHUE, IOMUHT, KPYU3), CTpaHa NMpeObIBaHus,
BUJ] TPAHCTIOPTA, KOJMUYECTBO JIHEH, MUTaHueE (3aBTPAKH/BCE BKIIOYEHO), CTOUMOCTb.

NunuBuayanbHOE 3a7aHUE: BBIBECTH BCE MYTEBKU TpeOyemoro Tuma (BBOJIUTCA C
KJIABUATYPbl) CTOUMOCTBIO MEHEE X B MOPSAKE yObIBAHUS CTOUMOCTH.

OO1ee 411 BceX BapUAHTOB 33JIJaHUE: PEATM30BaTh aBTOPU3ALIMIO JUIsl BXOAA B CH-
cTteMy, (DYHKIIMOHAN aJIMUHHCTpATOpa W (YyHKIMOHAN MOJIb30Barens (cM. Oojee mo-
IpoOHO B GYHKITMOHATBHBIX TPEOOBAHUAX K KYpCOBOM padote, moapasnen 1.2).

28. PazpaboTka nporpaMmsl yueTa NMpoJax TeaTpajabHbIX OMI1eTOB

CBenenusi 0 mpojakax OMJIETHOM Kacchl COAEpIKaT CIASAYIOUYI0 HHPOpMAIUIO: 1a-
Ta, HANMEHOBAHHUE TeaTpa, HANMEHOBAHHUE CIIEKTAKJIsI, KOJIMYECTBO MPOJAHHBIX OUIIETOB.

WuauBuayanbHOE 3aJaHHUE: BBIBECTH CIIMCOK CaMbIX MOMYJSPHBIX T€ATPOB B IIO-
psiake yObIBaHHS B yKa3aHHBIA MecsI. BhIBECTH CIIMCOK CaMbIX MOMYJISPHBIX CIIEKTaK-
Jiei B Mopsiike yObIBaHUS B yKa3aHHBINM MecsIl. Mecsil BBOJUTCS C KJIaBUATYPHI.

OO1ee 11t Bcex BapUaHTOB 3aJ[aHKe: Peai30BaTh aBTOPU3ALMIO JIUIs BXOJla B CHU-
cTeMy, (DyHKIMOHAJ aJIMHHHCTPATOpa M (PYyHKIMOHANI IOJIb3oBaTeds (cM. Oojee mo-
JIpoOHO B (PYHKIIMOHAIBHBIX TPEOOBAHUSAX K KypcOBO# padbore, mojpaszaen 1.2).

29. PazpabGoTka nporpaMMsbl y4eTa NMpoAa:K MpPoe3IHbIX OUIeTOB

CBeneHust 0 MPoAaKax MPOE3AHBIX OMIIETOB COAEPKAT CIEAYIOLIYI0 HH(OpMALUIO:
roji, Mecsill, HAMMEHOBAaHUE TPAHCIIOPTA, KOJIMUECTBO MPOJAHHBIX MPOE3AHBIX OUIIETOB,
CTOUMOCTH OJHOTO MTPOE3THOTO OMjIeTa Ha TaHHBIN B TPAHCIIOPTA.

NuauBuayanbHOe 3a/laHue; OMPENSIUTh OOMIMHA J0XOA OT MPOJAXH IMPOE3IHBIX
OuseToB 3a ompeiesieHHbI Mecsil. BbiBecTH CIUCOK caMbIX BOCTPEOOBAHHBIX BHUIOB
TpaHCTIOPTa B TOPSAKE YOBIBAHHS B YKa3aHHBIA MecsI]. Mecsil BBOAUTCS C KIIaBUATYPBHI.

OO1ee 11t Bcex BAPUAHTOB 3aJ[aHKE: PEATM30BaTh aBTOPU3ALMIO JJIsl BXOJIa B CH-
cTeMy, (DyHKIMOHAJ aJIMHHHCTPATOpa W (PYyHKIMOHAN MOJIb3oBaTeds (cM. Oojee mo-
IpOoOHO B (PyHKIIMOHAIBHBIX TPEOOBAaHUSAX K KypcOBOU padbote, mojapasaen 1.2).

30. PazpaGorka  mporpaMMbl  y4eTa  KOMAHJAHUPOBOK  COTPYJAHHMKOB

npeanpusTHs

CBezseHUsI O KOMaHIUPOBKAaX COTPYIHUKOB KOMIAHUU COJEPIKAT CIIEAYIOLIYH0 HH-
dopmanmio; OHO coTpyaHuka, rojl, MecslIl, JUIMTeITbHOCTh KOMaHIUPOBKH B THSX, TOPO/I,
B KOTOPBIN OCYIIECTBIISIICS BBIE3]], CyMMa KOMaHIUPOBOYHBIX PACX0JI0B HAa OJIUH JCHb.

NuauBuayaibHOe 3aJaHUE: ONPEIENIUTh OOIIME BBIMIATHI KOMAHIMPOBOYHBIX 32
yKa3aHHBIN Mecs1l. BeiBecTn crucok Hanbosiee 4acTo MOCEHIAeMbIX TOPOJOB B MOPSIAKE
yOBIBaHUsI 32 YKa3aHHBIN MepHoJ (¢ MecsIa X mo Mecsl Y).
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OO6miee /Ui Bcex BapUAHTOB 3aJlaHUE: PeaIn30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemy, (YHKIMOHAN aJIMHHHCTpAaTOpa W (YHKIIMOHAT MOJB30BaTeNs (CM. Oojiee Tmo-
JTpoOHO B (PYHKIIMOHAJILHBIX TPeOOBAHUAX K KypCOBOM paboTe, moapasaen 1.2).

31. Pazpa6oTka nporpamMMsbl yuyeTa 00y4aroIMXcs B 1eTCKOM LEeHTpe

Caenenust 00 00yyaroluUxcsi B IETCKOM IIEHTPE COAEpkKaT CIEAYIONIyt0 nH(popma-
nuio: HauMmeHoBaHue cekuuu, @O pebenka, gata poxaenusi, PO poaurens, KOH-
TaKTHBIN TeleOH, CTOMMOCTh OOy4YEHHUS B MECAL, CyMMa 33J0JKEHHOCTH MO OIIaTe
(0 — B cimyyae OTCYTCTBHUS 33]J0JDKEHHOCTH).

NuauBuayanbHOe 3aJaHKe: BBIBECTH CIHCOK JODKHUKOB B TOPSAAKE yObIBaHUS
pa3Mepa foara. BeiBecTn uMEIONIytocs B IEHTPE HHPOPMAIIUIO B MOPAAKE YBEITUUCHHUS
BO3pacTa JeTeH.

OO61ee U1 Bcex BapHAHTOB 3aJIaHUE: PeaIn30BaTh aBTOPU3ALIMIO JIJISl BXOJA B CH-
cTtemMy, (DYHKIIMOHAJ aJIMUHHCTpATOpa U (PYHKIMOHAN TOJIb30BaTeNs (cM. Oojiee mo-
IpoOHO B PYHKIIMOHAIILHBIX TPEOOBAHUSAX K KypCcOBOM paboTe, mojpasaein 1.2).

32. PazpaGoTka mporpaMMbl ydeTa cBeleHHii 00 urpokax ¢(yrooJbHOI

KOMAaH/IbI

Cenenust 00 urpokax (yTO0IpHON KOMaHAbl BKItoualoT: GO wurpoka, gaty
POKJIEHHU S, KOJIMYECTBO ChITPAHHBIX MaT4YeH, YUCIO 3a0UTHIX MSYEH, KOJIMYECTBO TOJIe-
BBIX IIEpeaay, KOJIMYECTBO JKEIIThIX KAPTOUEK, KOJIUYECTBO KPACHBIX KAPTOYEK.

NHauBuyaibHOE 3a/1aHKE: BBIBECTH LIECTh JIYUIINX UTPOKOB (TOJIBI + MEepesaun) ¢
yYKa3aHUEM UX pe3yJIbTATUBHOCTU. BBIBECTH BCEX UTPOKOB, UMEIOIIUX B aKTHUBE Kpac-
HbIE KAPTOYKH.

OO1iee 151 BcexX BapuaHTOB 3aJjaHue: peain30BaTh aBTOPU3ALUIO JJIsl BXO/A B CH-
cTtemy, (YHKIIMOHAT aJMUHHCTPATOpa W (PYHKIIMOHAI TMOJIb30BaTeNs (CM. Oojiee mo-
IpoOHO B PYHKIIMOHATIbHBIX TPEOOBAHUSAX K KYpCOBOM paboTe, moapasaein 1.2).

78



HPUJIOXKEHUE b

(obs13amenvhoe)
OO0pasen TUTYJBHOIO JINCTA KYPCOBOH padoThI

MunuctepcTBO 0OpazoBanusi Pecnyonuku benapych

Yupexaenue o0pa3oBaHus

BEJIOPYCCKHWI T'OCYJAPCTBEHHbIN VHUBEPCUTET
NHOOPMATUKU U PAIMORJIEKTPOHUKU
@aKYJIBTeT KOMHL}OTepHOFO HpOGKTI/IpOBaHI/IH
Kadenpa nnxeHnepHon MCUXOIOTHHA U SPTOHOMUKH

Jucturnnraa: OCHOBBI KOHCTPYHPOBAHHUS TPOTPAMM

MNOSACHUTEJIBHAS 3AIINCKA
K KypcoBo# pabote
Ha TeMy

PABPABOTKA TIPOITPAMMBI YYETA TOBAPOB HA CKJIAZIE

Beinonuun: cmyoenm epynnot QHO

[Iposepun: ®HO npenooasamens

Munck 20
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