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1. OEJIb U 3AJAYU OCBOEHUA JUCHUTIJIMHBI (MOAYJIA)

Henbto ocBoenust aucHMIUIMHBL «Bepudukauus u aHanu3 nporpaMm» SBISETCS
[IOJIyUEHUE YCTOMYMBBIX HABBIKOB CaMOCTOSTEIBHOI'O IPOrPpaMMMPOBAHUS C MPUMEHEHUEM
COBPEMEHHBIX MTPOrPAMMHBIX CPEACTB 7S pa3pabOTKH, BepuuKaluu, aHain3a U TECTUPOBAHUS
IIPOrPaMM.

B cooTBeTcTBHU € yKa3aHHOM LIE€IbI0 IPU U3YYCHHUH TUCIUILIMHBI CTABATCS CIEIYIOIINE
3a/1a4u:

- NPUBUTH HABBIKU pabOTHI B Cpe/ie BU3YyaIbHOIO MPOrPAMMUPOBAHHS,

- JIaTh CBEJICHUS O IMPUHIIUIIAX, CTPATETUAX U 3Tanax Bepu(UKaIuK MPOrpamm;

- U3y4YUTh OCHOBHBIE METO/IbI BepU(HUKAIINU, aHAIN3A U TECTUPOBAHUS MPOTPAMM.

2. HAUMEHOBAHMUE JIABOPATOPHBIX PABOT
JlaGoparophast pabota 1. Mcmonb3oBaHue omepaTtopoB NMPOTOKOIMPOBAHMSA MPH CO3JAHUU U OTJIa[Ke
porpaMm
Jlaboparophas padota 2. OTiaaka MporpaMM IyTeM MOIIArOBOr0 BITOJIHEHHUS KOJIa
Jlaboparophas padota 3. OTnaaka mporpaMM ¢ YCTAaHOBKOM KOHTPOJIBHBIX TOUEK U AHATH30M MaMSTH
JlaGoparophas pabota 4. AHaIU3 Ka4eCTBa IPOTrPaMMBbl IIyTEM TECTUPOBAHUS €€ (PYHKIHMOHAIBHBIX
BO3MOXHOCTEM.

3. COAEPKAHUE JABOPATOPHBIX PABOT
JlaboparopHas padota 1

Hcnosb30Banne onepaTopoB NPOTOKOJIUPOBAHMS NPH CO3AHUHU U OTJIAJKe MPOrPaMM

Ilenp u comepkaHWe: HAYYUTHCS HCIOIB30BATh OMNEPATOPHI MPOTOKOIMPOBAHUS TIPU
CO3JIaHUH U OTJIAJIKE TIPOTPaMM.

OpranuzanronHast popma 3aHsITHI: TPAKTUKYM.

Bompocer nnsi obcyxaeHuss Ha 1a0OpPaTOPHOM 3aHSTUU: HCIONB30BAHHE OIMEPATOPOB
MMPOTOKOJUPOBAHMA ITPU CO3AaHUHN U OTJIAAKE IIPOTrpaMM.

Annapamypa u mamepuanvl. JI7s BBHINOTHEHUWS 3aJaHUs HEOOXOIMM MEpPCOHATbHBIN
KOMITBIOTED, a TAKIKE COOTBETCTBYIOIIEE JJabOpaTopHOil paboTe mporpaMMHOE oOecrieueHue.

Vkazanusa no mexnuxe 6e3onachocmu. CaMOCTOSITENIbHO HE TPOU3BOANTH: YCTAHOBKY U
yAaJIeHHUEe TPOrpPaMMHOTO O0OecleueHus, PEeMOHT IMepCOHAIBHOr0 KoMmIbloTepa. Cobimronars
MpaBHJia TEXHUYECKOW 0€30MacHOCTH MpH paboTe ¢ DNEKTPOOOOPYTOBAHUEM.

Teopernyeckoe 000cHOBaHNE

Opranu3zanus TeCTUPOBAHUS

TectupoBaHue OCyIIECTBISIETCS Ha 3a/laHHOM 3apaHee MHOXKECTBE BXOAHbBIX JaHHbIX X U
MHOJKECTBE MpefnojaraeMpix pesynptatoB Y — (X,Y), KOTOpble 3a1al0T rpaduk sxeraemMoin
¢ynkuuu. Kpome Ttoro, 3aduxcupoBana mporenypa Opakyn (oracle), koTopas ompezesnser,
COOTBETCTBYIOT JIM BBIXO/THBIE JAHHBIC — Y B (BBIYHCIICHHBIC ITO BXOIHBIM JTAHHBIM — X ) )KeJTaeMbIM
pesyiabTartaMm — Y, T.e. IPUHAAISKUT JIU KakJast BbruncieHHas Touka (X,YB) rpaduky sxemaeMoit
byuxauu (X,Y).

Opaxkyn naet 3akinoueHue o (akre nosBiIeHHs HerpaBUiIbHON mapbl (X,YB) U HUUEro He
TOBOPHUT O TOM, KakUM 00pa3oM OHa ObLIa BBIYMCIIEHA MM KaKOB MPAaBWIbHBIN JITOPUTM — OH
TOJIKO CPABHMBAET BBIUYMCIIEHHBIE M KellaeMble pe3yibTaThl. OpakyloM MOXXET OBITh Jaxe
3aKka3uuKk WM TPOTPAMMHUCT, TIPOU3BOJSAIIMN COOTBETCTBYIOIME BBIYMCICHHS B yME,
nockonbky — Opakyiny  HYXEH  KakoW-mubo  ajJbTepHATUBHBIM  CIOCOO  MOJyYEeHHUs
byukipm (X,Y) 1711 BBIYUCICHUS STAIOHHBIX 3HAUCHHUN Y.

[Ipumep cpaBHEHMs CIIOBECHOTO OINHMCAHHMS MYHKTa CHEU(HUKAIUUA C pe3ylbTaToM
BBINOJIHEHUS (pparMeHTa Koaa
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[TyakT cneuudukanuu: "Meton POWeEr noybkeH MPUHUMATh BXOAHBIE MapaMeTphl: X —
1[EJI0€ YUCIIO, BO3BOJMMOE B CTEIIEHb, M N — HEOTPULIATEIbHBIN MOPSIIOK CTeTIeHU. MeToa JoKeH
BO3BpAILlaTh BHIYUCICHHOE 3HaUeHue XN "

BrImonHseM MeTO €O ClleAyIonmMMy apamerpamu: Power(2,2)

[IpoBepka pe3ynbTaTa BBITOJHEHUS BO3MOXKHA, KOTJA PE3y/IbTAaT BHIYMCIICHHS 3apaHee
u3BecteH — 4. Eciu pe3ynbrar BeInoiaHeHUus 22 = 4, To OH COOTBETCTBYET CHEU(PUKAILIUY.

B mpomecce TectupoBanms Opakyn — MOCIEIOBATENBHO  IMOJYYaeT  DJIEMEHTBI
MHOxecTBa (X,Y) U COOTBETCTBYIOIIUE UM Pe3yJIbTaThl BeraucieHuit (X,YB) 11t nacHTUDUKAIIIH
¢bakToB HecoBmaaeHuH (test incident).

IIpn BbIIBIEHUM \ X, YB) g (X, Y) 3aIlyCKaeTcsl IMpoLeaypa HUCIpaBIICHUS
OIMOKM, KOTOpas 3aK/IioyaeTcs BO BHUMATEIbHOM aHanu3e (MPOCMOTpE) MPOTOKOJIA
IIPOMEXKYTOUHBIX BbIUMCIEHUM, TpuBeaAuX K (X,YB), ¢ HOMOUIBIO CIEIYIOIIUX METOJOB:

"Brimoanenue nporpammsel B yme" (deskchecking).

BceraBka omnepaTopoB MPOTOKOIMPOBAHMS (II€YaTH) IPOMEKYTOUHBIX pEe3yJiIbTaTOB

(logging).

IIpumep BcTaBKHU OIEPaTOPOB MPOTOKOIUPOBAHUS IPOMEKYTOUHBIX PE3Y/IbTATOB

MOXHO BBIBOJUTH IPOMEXKYTOUHbIE 3HAYEHMs] IEPEMEHHBIX IPU BBINOJIHEHUU
nporpammsbl. Ko, ocylecTBIsOUIMiA BEIBOJ, PACIIONOKEH HUXKE.

Jrot METO]{ OTHOCHUTCS K Haubosee HOIYJISIPHBIM CpeacTBam
aBTOMAaTH3allMM OTJAJAKH MPOTrPaMMHUCTOB MHpPOLLIBIX JAecATHIETHH. B HacTosiee Bpemsi OH
U3BECTEH KaK METOJ BHEJIPEHU "areHTOB" B TEKCT OTJIAXKMBAEMOW IPOIPaMMBI.

// MeTton BBIYUCISAET HEOTPULIATEIbHYIO

/| cTemeHb n YMCIa X

static public double Power(double x, int n)

double z=1;

for (int i=1;n>=i;i++)
{
Z=7*X;
Console.WriteLine("i = {0} z = {1}",
i,2);
}

return z;

¥

HCXOHHLIﬁ TCKCT MECTOda Power co BcTtaBkoi oneparopa NpoTOKOJIIMPOBAHUA
double Power(double x, int n)

double z=1;
inti;
for (i=1;n>=i;i++)
{
Z=7*X;
printf("i = %d z = %f\n",i,z);
}

return z;

¥

Conep:xkanue oTyera u ero popma
- HOZ[FOTOBBTG OTYCT, B KOTOPOM IOJHOCTHIO OIMUIIHUTC BBITIOJIHCHUC 3aI[aHI/II7L



— Otuer o mabopaTopHoOit paboTe JOKEH COMIEPKATh:

— HazBanue paboTsr;

— enp mabopaTopHO#t pabOTHI;

— QOpMYITUPOBKY 33JaHUSI M TEXHOJIOTHIO €r0 BHIMIOTHCHHUS,
— OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

KoHuTpoJibHbIE BOIPOCHI:

1. OnpeneneHue MOHATHUS «IOTHUYCCKUH S3BIK CIICIM(UKAIIIIN

2. CyTb 4YaCTUYHOH M TOTAIBHON KOPPEKTHOCTH MTPOrPaMMBbI

3. OmeparmoHHasi CEMaHTHKA S3IKOB ITPOTPaMMHUPOBAHUS

4. HVHBapuaHTBHI UKIOB IPOrPAMMBI

5. MeTton WHIYKTUBHBIX yTBepxKaeHud Doliga AoKa3aTeabCTBa YacCTUYHOM
KOPPEKTHOCTH 3JIEMEHTAPHBIX MIPOTrpaMMm

6. Bepudukanus mporpaMMbpl BEIYHCIICHHS] YaCTHOT'O M OCTaTKa OT JCICHHS IIENIBIX
yncell Mmerogom dioiiaa.

NuauBuayanbHble 3a]aHUA 118 MMCBMEHHOI0 0TYeTa

1. BeinonHuTe BCE 3TAIBI TECTUPOBAHMS AT IPOLIETyphl BeIYMCICHU pakTopuana. Mcnomb3yiite
JUISI IPOTPaMMBbl pAaCCMOTPEHHBIE OIXO0/Ibl K BepU(UKALMK U OTJIAJKE.

2. BpInosnHUTE BCe 3Tallbl TECTUPOBAHUS [T 33]]a4d PELICHUs KBaJpaTHOIO YPaBHEHUS, KOTOpast
(bopmynupyercs ciaelyroluM 00pa3oM: HaWTH KOPHU KB3JApPaTHOIO YPAaBHEHUS, 3aJaHHOTO
CBOMMH KO3((HUIIMEHTaMU, C MOJIOKUTEIbHBIM AUCKPUMHHAHTOM; MOACTAaHOBKON B ypaBHEHHE,
yOeIuThCs B MOTPEIIHOCTH BhIYMCIIeHUH. Mcnonp3yiite 11si CBOM MporpaMmbl pacCMOTPEHHBIE B
MOIXO/bI K OTJIAJKE.

3amura 1a60paTopHOi paboThI
[lo pesympTaraM oT4YeTa, MPEICTABICHHOTO B IHCHMEHHOH (opMe, TPOBOIUTCS
cobecej0BaHUE, KOTOPOE UMEET KOHTPOIUPYIOUIYIO U YUeOHYIO (yHKIIUU.

JlabopaTtopHas pabota 2

OT.TIaI[Ka nporpamMm nyTeM noimaroBoro BbIImOJHEHUSA KOoaa

lenp U comepkaHue: HAYYUTHCS BBIMONHATH OTJIAJAKY MPOTpaMM IIyTEM IOMIarOBOTO
BBITIOJTHEHUSA KOJ1a.

OpranuzanuonHas popma 3aHATHI: MPAKTUKYM.

Bonpocel st oOcyxneHus Ha J1a0OpaTOPHOM 3aHATHH: OTJAJAKa IMPOTpaMM IyTeM
MOIIArOBOTO BHIMOTHEHHS KOJIA.

Annapamypa u mamepuanei. JIns BBIOJHEHUWS 3aJaHHUsi HEOOXOIUM TEPCOHATBHBIN
KOMIIBIOTEP, & TAKXKE COOTBETCTBYIOIIEE TaOOPaTOPHON paboTe MporpaMMHOE 0OecTIeUeHHeE.

Vkazanus no mexnuxe 6ezonacnocmu. CaMOCTOSITETFHO HE TIPOU3BOJHUTH: YCTAaHOBKY U
yaajgeHue MPOrpaMMHOTO OOECTeueHus, PEeMOHT MepCOHAIBHOTO KommbioTepa. CoOmroaarh
MpaBujIa TEXHUUECKOW 0€30MaCHOCTH IIPH paboTe € AIEKTPOOOOPYIOBAHHEM.

Teopernyeckoe 000CHOBaHUE
WuTerpupoBaHHbI OTIAAYUK MPEANoiaraeT BO3MOKHOCTh IOIIATOBOTO BBIMOJTHEHUS
POrpaMMBbI (TPACCHPOBKH), KOTJ/Ia MPOTpaMMa BBITONHIETCS IMOCTPOYHO C OCTAHOBOM ITOCIIE
BBITIOJTHEHHSI OTEPAaTOPOB KaXKIOW OUYepelHON CTPOKH TEKCTa MPOTPaMMBI, CoOJepKaleit
UCTIOJTHSEMBIC OTIEPATOPBHI.
TpaccupoBka BO3MOKHA TpeMs CIIOCOOAMHU: C 3aX0JIOM B BBITIOIHSEMBIC TIOIIPOTPAMMBI,
0e3 3axo0/1a B HUX U JI0 OJMHKAKMIIIero HCTIOMHAEMOro oneparopa.



B nepBoM ciyudae Bce HOAIPOrpaMMbl pacCMaTPUBAIOTCS KaK MOCIE10BATENIBHOCTD CTPOK,
BBITMIOJHSEMBIX MOOYEPEHO C OCTAHOBKOW IMOCIE BBINOJIHEHUS KaXIOW CTpokd. Bo BTOpoM
cllydae MoANporpaMMa pacCMaTPUBACTCs KaK eTUHBIN OMEpaTop, BBIMOIHIAEMBIN 0€3 KaKuX-1100
OCTaHOBOK (€CJIM, KOHEUHO, B HEeW HE 3a/laHbl KaKKe-TO TOUKH OCTaHOBa). TpaccupoBKa ¢ 3aX010M
B BBINOJIHSIEMbIE MTOAIPOrpaMMbl HEBO3MOXKHA JJIsl CTAHJIAPTHBIX MTOANPOTrPaMM, B TOM YHUCIE U
METOJIOB CTaHAApPTHBIX OOBEKTOB. TpaccHUpoBka 10 OJMkKaillero HMCIONHIEMOIo oOIeparopa
BBIIOJIHAET IPOrpaMMy O MOMEHTA BBIX0J1a Ha MEPBbI UCIOJHAEMBIN OlepaTop, HAaMCaHHbBIN
IPOrpaMMUCTOM. OTO MOXKET ObITh yHOOHO, KOrja, HampuMep, B IporpamMme €ecTh
nepeornpeieieHHble  MPOrPaMMHCTOM — BUPTyallbHbIE  METOJbl  OOBEKTOB, BBI3BIBACMbIE
CTaHJapTHBIMU YaCTAMU MPOTPAMMBI.

IIpu TpaccupoBKe IpOrpaMMBbl MOYKHO COUYETATh BCE ITU TPU BapuaHTa. B Havualie oTiiagku,
KOrja MOJIMPOrpaMMbl €Ile HE OTJIaXKEHBI, ClIeJyeT B HUX 3aXOAHUTh, T. €. HCIOJIb30BaTh
TPACCHUPOBKY C 3aX0A0M B moanporpammbsl. Korzma ske moamporpaMMbl OYAYT IIOJHOCTBIO
OTJIQ)KEHbI, KOHTPOIIb BHIMOJIHEHHUS MU CBOMX OTEpaIiii MOXKHO MPOIycKaTh. TpaccupoBKOil 10
Onmxkaiiiero oreparopa MO’KHO 10JIb30BAThCS o Mmepe HEOOXOIMMOCTH.
Jis TpacCHpOBKM € 3aXOJOM B MOANPOTpaMMBbl MOKHO BOCHOJIB30BaThCS CIIEAYIOIIUMU
BO3MO>KHOCTSIMHU.

* BBIITOJHUTL KOMaHIy ri1aBHoro Mexto Run|Trace Into (F7);

* HQ)KaTh Ha MaHEJU OBICTPOTo I0CTYIa KHOMKY Trace into.

TpaccupoBky 06e3 3axoma B MOAMNPOTPaMMBI MOXXHO OCYIIECTBHTH CIIEAYIOIIUMU
crocobamu:

* BBIITOJHUTL KOMaHy ri1aBHOro MeHto Run|Step Over (F8);

* Ha)KaTh HA MaHEeH OBICTPOTO JOCTYIIa KHOIIKY Step over.

Jlisg TpaccHpOBKM [0 ONMXKaMIIero MCIONHAEMOIO OIepaTopa CJleIyeT BBIMOIHHUTD
KoMaH 1y riaBHoro MeHro Run|Trace to Next Source Line (Shift+F7).

Ilocne odepenHON OCTAaHOBKM IPOrpPaMMbl MOKHO IOBTOPHO BBINOJIHHUTH OJHY W3
YKa3aHHBIX BBIIIE ONeparuii.

TpaccupoBKYy MOKHO OCYIIECTBIIATH MOCIIE JF0O0r0 OCTaHOBA IPOTPaMMBbI M C CAMOTO €€
Hayaja (HampuMmep, 3alyCTUTh MPOrpaMMy MOXHO C TOMOIIbIO KHOMKHM Trace into maHenu
OBICTPOrO AOCTYHA).

B 100011 MOMEHT TpacCUpOBKY MO>KHO NMPEKPATUTh JIMOO 3allyCTUB MpOrpaMMy JAajbllie,
KaK YKa3aHO B MpeablaylieM mnaparpade, 1100 NpekpaTuB OTIAAKYy KOMaHAOH TIJIaBHOTO
meHto Run|Program Reset (Ctrl+F2).

[Tpu momraroBoM BBITTOJHEHUH MPOTPAMMBI KOJ[ BBITTOJHSAETCS CTPOYKA 33 CTPOYKOH. B
cpeae Microsoft Visual Studio BO3MOKHBI ClIeyIOLIME KOMaH bl TOIIArOBOIO BBITOJTHEHHMS:

Step Into — ecxm BeIONTHSAEMAsT CTPOUYKA KOJIA COJEPKHUT BBI30B (PYHKIIUH, IPOIIETYPHI HITH
METO/1a, TO MMPOUCXOAUT BHI30B, U IPOTpaMMa OCTaHABIMBAETCS Ha IEPBOM CTPOUKE BBI3bIBAEMOM
GbyHKIMH, POLIEYPHl UM METO/A.

Step Over - ecnu BBIIOTHSIEMAs CTPOYKA KOJIA COJEPKHUT BBI30B (DYHKIIMHU, TPOLIETYyPBI UITH
METO/1a, TO IPOMCXOIUT BBI30B U BHIMOJIHEHNE BCEH (QYHKITUN M TPOTpaMMa OCTAaHABIIMBACTCS HA
NEePBOI CTPOUKE MOCe BHI3BIBAEMON () YHKIIHH.

Step Out — npennasHadeHa JUIsl BbIXo/a W3 (DYHKIMH B BBI3BIBAIOIIYIO (QyHKIHMIO. JTa
KOMaH/1a IPO/I0JKHUT BHINOJIHEHNE (DYHKIIMM U OCTAHOBUT BBIIIOJHEHHUE Ha IIEPBOM CTPOUKE 1ocIie
BbI3bIBa€MOM () YHKIUH.

[lomaroBoe  BBIMOJHEHHWE A0  CHUX  IOp  SIBISIETCS  MOIIHBIM  METOJOM
ABTOHOMHOTO TECTHPOBAHUS M OTJIQJKH HEOOJIBIIHX IPOTPAMM.

1. Co3ngath HOBOE KOHCOJBHOE INPHIOKEHHE, BBECTH TEKCT NPOrpaMMbl IE€pPEeBOAA

JEKapTOBBIX KOOPAWHAT B OJsIpHBIE. OTKOMITMIINPOBATH U BHIIOJIHUTH IIPOTPaMMY.
Pemennue:



7

uging System://OpoDPpEaMMa MCOONEIYET OPOCTHASHCTEO MMeH SysStem
class PolarProgram // oBraBneHMe HoOBODO Enacca PolarProgram
{
static wvoid Maini) //onpenenesMe MeToma Main., void YRAaSHEBAST, WUTO METOL
//He BOSBpawaeT SHaUeHMH -pPEeSYAETATOE, IyCTHE cRoOBRM —
//UTO METON HE NPMHMMSET BHONHHX ISpSMETHOEB

double %, ¥, ro, fi: S OBBEABNEHME BEWECTEEHHHY I[IEDEMEHHEN

string s: /¢ oBfBABNEeHME CTRHOKOBOM HepeMeHHON ONMA BREOOS IaHHBX

Console.Writeline ("EBeOHMTE ROOPOMHATY X TOUEM H& OIOCKOCTH: "):// BHEOI
// IPHDISNEHMA DONBSOBATE/N O CASIVEIWEM BBEOIES

3 = Conzcole.Readline(): // BBEOOD TeRCTOBODOD MSOBDSmeHMA uUMOIS X

¥ = Convert.ToDouble(s);:// npeocfpasoBaHMe MSOPpSmeHMA UMCIS B UMCIO X

Conzole,.Writeline ("EBeOMTE KOOPOMHATY ¥ TOHEM H& INOCKOCTH: ");

2 = Console.ReadlLine () ://BEE0D TEECTOEODD ME0BpameHMA UMCISR W

v = Convert.ToDouble (s);://npecfpasopanne u=sofpameHMA UMCIa B WHCIO W

ro Math.3gre(x * x + ¥ % y):// BHUMCISHME NONAPHHX KOOPOMHRT ro, £i

fi Math.Atan (¥, x);// ©C HCOONESOBRHMEM (VHREIMH EiIacca Math

Console.WriteLine ("x="+x+", v="+yv+", ro="+ro+", f£i="+fi):// BHEBEOD PESVILTATOBE

Conep:xaHue oT4eTa u ero gopma

— IToAroToBsTE OTYET, B KOTOPOM IMOJIHOCTBIO OIUIIIKUTE BBHIOJHEHUE 3a/IaHU.
— Otuer o 1abopaTopHOl paboTe JOIKEH COJIEPIKATH:

— HasBanwue pa0oThi;

— lenps 1abopaTopHO#t pabOTHI;

— ®OpMyITUPOBKY 3a/IaHUS K TEXHOJOTHIO €T0 BHITOJIHCHHS,

— OTBeTHI HA KOHTPOJIBHBIC BOTIPOCHI.

KoHTpoJibHbIE BOMPOCHI:

1. AxcuomMaTtHuecKkasi CeMaHTHKa JUIs OTIEPaToOpOB YCIOBHOIO BBIOOpA U TIEPEX0/a.

2. Axcuomaruyeckasi CeMaHTHKa IS OrepaTopoB IukioB while, repeat u for.

3. Omnwmcanue BepupUKaIUU TPOTPaMMbl TPOBEPKU MPOCTOTHI 33IaHHOTO YHCIIA.

4. Axcuomarmueckas CEMaHTHKa ollepaTopa MPUCBAaUBAHUS dJIEMEHTaM MAaCCHBA.

5. Axcuomaruyeckas CEMaHTHKA orepaTtopa MIPUCBaNBaHU oydepy
MOCJIeI0BaTEIBHOTO (haiia.

6. Axkcuomaruyeckas ~ CeMaHTHKa  CTaHAApPTHBIX  Tporenyp  00paboTku
MocJieIoBaTeNbHbIX (pailyioB rewrite, reset, get, put.

NuauBuayanbHble 3a]aHUA 118 MMCbMEHHOI0 0T4YeTa

1. Co3gath HOBOE KOHCOJIBHOE MPHJIOKEHHE, BBECTH TEKCT MPOrpaMMbl, MPUBEIEHHBIN HIDKE.
IIporpamMma BBOAMT YHCIIO, €CIIM OHO IOJIOKUTENBHOE — YBEJIIMYMBACT €r0 Ha 5, €CIIU HET —
YMHOXaeT Ha ABa. OTKOMIMIMPOBATH M BBIIOJIHUTH HporpamMmy. M3yuuts paboty
IIPOrpaMMBbI B IMOIIArOBOM PEXUME.

2. Co3znaTh HOBOE KOHCOJIFHOE NMPHIIOKEHHE, BBECTU TEKCT MPOrpaMMbl PEeLICHHUs KBaJpaTHOTO
ypaBHeHUA. OTKOMIWINPOBATH M BBINOJHUTH MporpamMMmy. M3yuuTs paboTy mporpammsbl B
IIOIIATOBOM PEKUME.

3amura 1a60paTopHOi paboThI
[lo pesympraTaM oT4YeTa, MPEACTABIEHHOTO B THCHMEHHOWH (opMe, TPOBOIUTCS
cobece]0BaHUE, KOTOPOE UMEET KOHTPOIHUPYIOUIYIO U YUeOHYIO (PyHKIIUU.

JlaboparopHas pabora 3

OT.]'Ia}IKa nmporpamMm ¢ YCTaHOBKOﬁ KOHTPOJIBHBIX TOYEK M aHAJTU30M NNaAaMATH

Lenr u coxmepikaHue: HAYYUTHCS BBINOIHATH OTJIAIKY HPOrpaMM C YCTaHOBKOM
KOHTPOJIbHBIX TOUCK U AaHAJIU30M IMaMIATH.
OpranuzanuonHas Gopma 3aHATHIH: TPAKTUKYM.
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Bompocsr it o0cykaeHus Ha tabopaTopHoM 3aHsATHH: OTIIagKa mporpamMm ¢ YCTaHOBKOM
KOHTPOJIbHBIX TOUYEK U aHAIM30M MaMSTH.

Annapamypa u mamepuanei. JI7s BBINOJHEHUS 3aJaHUs HEOOXOIUM IEPCOHATBHBIN
KOMIIBIOTEP, a TAKXKE COOTBETCTBYIOLIEE TAOOPAaTOPHON paboTe MporpaMMHOe 0oOecrieyeHHe.

Vkazanus no mexuuxe 6ezonacnocmu. CaMOCTOSTETFHO HE MPOU3BOJHUTH: YCTAHOBKY U
ylajeHue MNpOorpaMMHOro oOOecreueHusi, PEeMOHT MEepCOHATIBbHOTO KommbioTepa. Colmonarh
NpaBUiIa TEXHUYECKOM 0€301MacHOCTH MpH paboTe ¢ 3IEKTPOOOOPYIOBAaHHEM.

TeopeTnueckoe 000cHOBaHUe

Kontponbnas Touka (breakpoint) — Touka mporpamMmbl, KOTOpas HpH €€ JOCTHKCHUH
NOChITACT OTIamYuKy curHai. Ilo stomy curHany 00 BpPEMEHHO NPUOCTAHABIMBACTCS
BBITNIOJIHEHHE OTIaXKUBAEMOM NMPOrpaMMBbl, 00 3armyckaeTcs mporpamma "areHT", pukcupyromas
COCTOSTHUE 3apaHee ONpeIeTICHHBIX MEPEMEHHBIX M 001acTell B JAHHBII MOMEHT.

Korna BeimonHeHHEe B KOHTPOJIBHOM TOYKE MPHUOCTAHABIMBACTCA, OTJIaKMBaeMas
porpaMma IepexoauT B peskuM octanoBa (break mode). Bxos B peskum ocTaHOBa HE NMPEPHIBAET
Y HE 3aKaHYMBAaET BHITIOJHEHUE MPOrPaMMBbI U MO3BOJISIET AHATTU3UPOBATh COCTOSHUE OTAEIBHBIX
NEPEMEHHBIX WM CTPYKTYp JaHHBIX. Bo3Bpar m3 pexuma break mode B pekuM BBITIOTHEHUS
MO>KET MPOU30UTH B JIF000I MOMEHT 10 JKEJIaHHIO MOJIb30BATEs.

Korna B KOHTpOJIBHOM TOYKE BBI3BIBAETCS IIporpaMmMa "areHt", OHa TOXe
MIPUOCTaHABIMBAET BBINOJIHEHUE OTJIAXKUBAEMOM IPOTPaMMBbI, HO TOJILKO Ha BpeMsl, HEOOXOAMMOe
U1 (PUKCAllMU COCTOSIHUSI BBHIOPAHHBIX TEPEMEHHBIX WM CTPYKTYP JAHHBIX B CIEHUAIBHOM
AIIEKTPOHHOM XKypHaJe - Log-daiine, mocie 4ero mpoucxoauT aBTOMAaTUYECKUI BO3BPAT B PEKUM
UCIIOJTHEHHUSI.

Tpacca - 310 '"coxpaHEHHBIH NYTh Ha yhpaBisionieM rpade mnporpammbl, T.e.
3a()MKCUPOBAHHBIE B )KypHaJIe 3allUCU O COCTOSHUSX MEPEMEHHBIX B 3aJIaHHBIX TOUYKAX B XOJ€
BBINOJIHEHUS TPOIPAMMBI.

n

Ha Puc. 3.1 ycnoBHO m300paxkeH ymnpasisiiomuii rpad HekoTopoii mporpammel. Tpacca,
npoxonsuiass depe3d BepunHbl 0-1-3-4-5 3adukcupoBana B Tabn. 3.1. Crpoku TaOnMIBl
0TOOpaXkaloT BEpUIMHBI YIpaBisiiollero rpada mnporpaMmel, Wi breakpoints, B KOTOpBIX
(UKCUPOBATUCH TEKYILIME 3HAUCHHSI 3aKa3aHHbIX M0JIb30BATEIEM IIEPEMEHHBIX.

x=3 z=1 n=2

Puc. 3.1. Yopasnsromuii rpad mporpaMmmsl

Ta6muma 3.1. Tpacca, mpoxossmiast yepe3 Bepmunbl 0-1-3-4-5



http://www.intuit.ru/studies/courses/48/48/lecture/1426?page=2#image.2.1
http://www.intuit.ru/studies/courses/48/48/lecture/1426?page=2#table.2.1

Ne BepinHbI- 3HaueHue 3HaueHue 3HaueHue 3HaueHue
orneparopa MEPEMEHHOMN X MEPEMEHHOM Z MEPEMEHHOM N [IEPEMEHHO |
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Jlamm — 001acTh MaMsATH, COCTOSTHUE KOTOPOH (PUKCUPYETCsl B KOHTPOJIBHOM TOYKE B BUJIE
CIMHOTO0 MaccMBa WJIM HECKOJNIBKMX CBSI3aHHBIX MAacCHBOB. [lpu aHamu3e, KOTOpBIN
OCYILECTBIISICTCS nocie BBITTOJTHEHHS Tpacchl B pexxume off-line,
COCTOSIHHSI JlaMIla CTPYKTYPHPYIOTCS, M BBIICICHHBIC O0JACTH WJIM IOJsSI CPABHHBAKOTCS C
COCTOSIHUSIMH, TIPEAYCMOTPEHHBIMU crendukanueii. Hampumep, npu MopenrpoBaHUU
HOBEJCHUS YIPABJISAIONIMX MPOrpaMM KOHTPOJUIEPOB B BHUJE JAamia (QUKCHUPYIOTCS 00JIacTH
06HII/IX U CICHUAJIBHBIX PETruCTpOB, WM LCIIBIC o0JacTu OHCpaTI/IBHOI\/JI nmamMsaTHu, COCTOAHUA
KOTOPOI1 OIpe/IeNIseT ArOPUTM YIIPABICHUS BHEITHEH CPEIOii.

Copep:xaHue oT4eTa u ero gopma

— IToAroToBETE OTYET, B KOTOPOM IOJIHOCTBIO ONHUIINTE BHIMOJHEHUE 3aJaHUH.
— Otuer o 1abopaTopHOl paboTe JOIKEH COJIEPIKATH:

— HasBanwue paboTsr;

— Llens nabopaTtopHON pabOTHI;

— ®opMyIUPOBKY 33/1aHUS U TEXHOJIOTHIO €r0 BHITOJIHEHNUS;

— OTBeTHI Ha KOHTPOJIBHBIC BOITPOCHI.

KoHnTpoJsibHbBIE BONIPOCHI:
1. Omnucanue BepudUKaMU NpPOrpaMMbl IOMCKA MHMHHMMAJIBHOTO 3JIEMEHTa
OJTHOMEPHOT'0 MACCHUBA.
2. Omnucanue Bepu(pUKaIUU IPOTrpaMMbI KOTTMPOBAHHUSI OJHOTO (aiina B qpyroii (aii.
3. AKcuomaruyeckas CEMaHTHKa oOIepaTopa MpPHUCBAaUBaHMUs IEpPEMEHHOH ¢
yKazaTeleM.
Crnenuduxanys nporpaMM HaJl JMHEHHBIMH CITUCKaAMH
Onucanue Bepu(UKalMKU MPOTrPaMMbI MOUCKA 3JEMEHTa JMHEHMHOro CHHUCKa C
3aJIaHHBIM KJIFOUOM.
6. DBpUCTHYECKHE METOJIbl CHHTE3a HMHBAPUAHTOB IIUKJIOB

o ks

NuauBuayaibHble 3a]aHus AJ8 NHCbMEHHOT0 0TYeTa

1. Co3nath HOBOE KOHCOJIbHOE MPHJIOKEHHE, BBECTH TEKCT MPOrpaMMBbl, NPUBEIEHHBINA HIDKE.
[Iporpamma BBOJUT YHCIIO, €CIIM OHO IOJIOKUTEIBHOE — YBEJIIMYMBAET €ro Ha 5, €CIIU HEeT —
YMHOXAeT Ha J1Ba. BBINOJHUTH OTIaAKy MPOrpaMM C YCTAaHOBKOW KOHTPOJIBHBIX TOYEK M
aHan3oM namsTH. [locie ocBoeHus BCeX HABBHIKOB BBIMOJIHEHUS OTJIAJKH MPOrpaMMbl U
IIPOBEPKN 3HAUYEHUN IEPEMEHHBIX CIEAYET NPOJAEMOHCTPUPOBATH IIOJIyYEHHBIE HAaBBIKU
IIPENOIaBaATEIO ISl KOHTPOJIS.

2. Co3znaTh HOBOE KOHCOJIHOE MPHIIOKEHHE, BBECTU TEKCT MPOrpaMMbl PELICHHUs KBaJApaTHOTO
ypaBHEHHUA. BBIMOIHUTE OTIaKy MPOrpPaMM C YCTAaHOBKOM KOHTPOJIBHBIX TOUYEK U aHAIU30M
namsaTu. Ilocie ocBOEHMsI BCEX HABBIKOB BBIMOJIHEHMS OTJIAAKU MPOTPaMMbI U NPOBEPKU
3HAYEHUM IEPEMEHHBIX CJIEIYET MPOJAEMOHCTPUPOBATH OJTYUYEHHBIE HABBIKY MPETIOJABATEIO
JUIsl KOHTPOJISL.



10

3ammTa 1a00paTOpHON PabOTHI
[To pe3ynpTaTam oOT4YeTa, NPEJACTABICHHOTO B MHUCHBMEHHOW QopMe, TPOBOAUTCS
cobeceI0BaHNE, KOTOPOE UMEET KOHTPOIHMPYIOUIYIO U YYeOHYIO () yHKIIHH.

Jlaboparopnas pabora 4

AHaJIM3 KayecTBa MPOrpaMMbl yTeM TeCTHPOBAHHUS ee (PYHKIHOHAIbHBIX
BO3MOKHOCTEM.

Llens M copmep<aHWe: HAYYUTHCS BBINOJIHATH AHAJIM3 KAdecTBa HPOTPaMMbI ITyTEM
TECTUPOBAaHUS €€ (YHKIMOHAJIBHBIX BO3MOXXHOCTEH M IMPOBOJUTH CPABHUTENIBHBIA aHAIU3 C
AQHAJOTWYHBIMHU TIPOTPAMMaMH.

OpranuzannonHas popma 3aHATHI: TPAKTHKYM.

Bompocs! 1 06cyxaeHus Ha 1ab0paTOpHOM 3aHATHH:

AHanm3 Ka4ecTBa MpOTrpaMMBI ITyTEM TECTUPOBAHHS €€ (PyHKIIMOHAIBHBIX BO3MO)KHOCTEH;

[TpoBeneHne cpaBHUTEIBHOTO aHATIHM3a C AHATIOTUYHBIMH [TPOTPaMMaMHU.

Annapamypa u mamepuanei. JIns BBIIONHEHUWS 3aJaHUsT HEOOXOIUM IEPCOHATBHBIN
KOMITBIOTEP, a TAKXKE COOTBETCTBYIOLIEE JIAOOpAaTOpHOW padoTe mporpaMMHOE 00ecTieYeHuE.

Vkazanus no mexuuxe 6ezonacnocmu. CaMOCTOSITETFHO HE TPOU3BOJHUTDH: YCTAaHOBKY U
yJlaJeHue MNPOrpaMMHOro oOecreueHusi, PeMOHT IepCcOHabHOro KomnbioTepa. Cobirogarsb
IpaBUiIa TEXHUIECKOM 0€301acHOCTH MpH paboTe ¢ 3IEKTPOOOOPYIOBAaHHEM.

Teoperuueckoe 000cHOBaHHE

Kommnanus Microsoft mpenoctaBisieT BCTpPOGHHOE B UHTETPUPOBAHHYIO CpEAyY pa3paboTKu
nporpaMMHoro obecnedenus Visual Studio cpencTBo, KOTOpoe MO3BOJISECT OICHUTH KadyecTBa
KOJIa MPOEKTA.

Pe3ynbrarhel paboThl CpecTBa COEPKAT 5 METPHK:

e KOMILJICKCHBIN ITOKa3arellb kadecTBa koga. Visual Studio momeuaer MeTOAbI/KIACCHI
3€JICHBIM IIBETOM, €CJTH 3HAUCHUE METPHUKU HaxoAauTcs B mipeaenax oT 20 g0 100, )KenThIM BETOM,
€CJIM 3HaueHne HaxoauTcs B npeaenax ot 10 go 20, ¥ KpaCHBIM IIBETOM, KOTJ]a 3HAU€HHE MEHbIIIE
10;

® IIUKJIOMAaTHYEeCKasl CJIOKHOCTh: 4YeM OOJIbIlIe STOT ITOKa3aTellb, TeM OOJBIIC TECTOB
JOJIKHO OBITH HAMKMCAHO, JIJIS TIOJTHOTO MOKPBITHS KOJIa;

e r1yOMHA HACTIEIOBaHUS;

® CTENIEHb 3aBUCUMOCTH KJIACCOB JIPYT C APYTOM;

® KOJIMYECTBO CTPOK KOJA.

B menom, 3ToT mpoaykT ymoOeH I MCIOJIb30BaHUA, TaK Kak HE TpeOyeT YCTaHOBKH
JOTIOTHUTETIFHOTO MPOTPAMMHOTO 00€CTIeUeHHsI, TaK KaK SBJISIETCS WHTETPUPOBAHHBIM B CPEIy
pa3paboTtku. EctrectBenno, MS Visual Studio - cpeactBo, HampaBieHHoe Ha paboTy ¢
oneparmonHoit cuctemoir Windows, si3eikamu Cu, Cu++, NET. Takxe O0JbIIUM HEJOCTATKOM
JTOM CUCTEMEI SBJISETCS €r0 CTOMMOCTb.

3amycture Visual Studio u otkpoiite Team Explorer.

Bb1 10KHBI OBITH TOJKITIOUEHBI K KOMaHAHOMY npoekTy FabrikamFiber, ecnu atoro He
npown3onuio, HaxkMute Connect to Team Projects u MHUIIMUPYITE MOIKIIIOUCHHE.

B Team Explorer — Home Haxmure ABa pa3a Ha TIE€pBOM pPEUICHUU
FabrikamFiber.CallCenter.sin.

4 Solutions

Workspace: VSALM « | New Open...
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Puc. 1 Team Explorer - Home
ITepeco6epute pemenne (Build | Rebuild Solution B mento).
B Solution Explorer maxmute npaBoii kHonkod Ha FabrikamFiber.Web u Bei3oBuTe
Properties.
[epeiinute Ha Brnanky Code Analysis.
FabrikamFiberWeb + X
Build
Web
Package/Publish Web
Package/Publish SQL
Silverlight Applications
Build Events
Resources
Settings
Reference Paths
Signing
(_ Code Analysis J

Puc. 2 Hactpoiika Code Analysis
[IpumMeuanue: Ha ITOM BKJIAJKE MOKHO BHIOpAaTh HA0OP MpaBUIL.

Bei6epure B Rule Set omuro “Microsoft All Rules”.
Fabamfbecies =

Application

Configuration: [Active (Debug) v|  Platform: Active (Any CPU) v
Build

Wi
= [] Enable Code Analysis on Build
Pack: /Publish Web =
i s ] Suppress results from genesated code (managed only)
Package/Publish SQL

Rule Set
Silverlight Applications
Run this rule set:
Build Events — m— —
Microsoft All Rules v| Qpen
e Microsoft Al Rules
Settings Microsoft Basic Comrectness Rules
Microsoft Basic Design Guideline Rules
Reference Paths Microsoft Extended Correctness Rules

Microsoft Extended Design Guideline Rules
Microsoft Globalization Rules

- Microsoft Managed Minimum Rules
Sace hrslpis Microsoft Managed Recommended Rules
Microsoft Mixed (C++ /CLR) Minimum Rules
Microsoft Mixed (Cs+ /CLR) Recommended Rules
Microsoft Security Rules
<Browse..>
<Choose multiple rule sets...>

Puc. 3 Hactpoiika nabopa npaswi st Code Analysis

ITpumeuanue: B Visual Studio penmakumit Professional, Premium u Ultimate moxHO
co371aBaTh COOCTBEHHBIE MpaBmia st C++.

B Solution Explorer nHaxkxmuTe mnpaBoii kHomkoil Ha mnpoekte FabrikamFiber.Web.
Haxxmute Analyze | Run Code Analysis.

Signing

Solution Explorer -3 x
D o--udB| -
ikamFiberCollection w [l Search Solution Explorer (Ctri+] e
Local Path: Mot mapped ilg] Solution ‘FabrikmFiber.CallCenter’ (6 projects)
. - b =l EabsilamEibas DAL
Nnrrlc - Pending Change U %  Build ranet.Web
S FabrikamFiber Rebuild ranet.Web, Tests
Clean s
bTests
L 1b.UlTests
( Run Code Analysis Analyze
Calculate Code Metrics Convert ’
€ Publish..
Scope to This

Puc. 4 3anyck Code Analysis
Code Analysis ucnosip3yeT mpaBujia CTATHYECKOTO aHallM3a, onpeeraeHasie Microsoft,
nokasbiBaeT pe3yiabTathl B okHe Code Analysis. MI3yunrte pe3ynbTaThl.
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Error List I x
Entire Solution « | €3 OErors | & 33Warnings | € 0Messages | Build + IntelliSense « |l Se t P
Code  Description Project File Line =
§ CA1020 Consider merging the types defined in ‘FabrikamFiber.Web' with another FabnkamFiber.We
namespace
§ CA1704 Correct the spelling of 'Fabrikam’ in namespace name FabrikamFiber.We
FabrikamFiber.Web b
3§ CA1020 Consider merging the types defined in 'FabrikamFiber.Web.App_Start’  FabrikamFiber.We
with another namespace. b
4 CA Correct the spelling of 'Fabrikam’ in namespace name FabrikamFiber.We
FabrikamFiber.Web.App_Start
§. CA1707 Remove the underscores from namespace name FabrikamfFiber.We

FabrikamFiber.Web.App_Start

Puc. 5 Pesynbratel Code Analysis

[Ipumeuanue: B 3aBUCHMOCTH OT Bepcun mnpoekra FabrikamFiber y Bac moxer
0TOoOpakaThCsl pa3HOe KOJIM4ecTBO pe3ysbTaToB. [IpaBuna Code Analysis MOT'yT ObITh HACTPOEHBI
TaKUM 00pa3oM, YTOOBI MOKA3bIBATH €I1IE M OIINOKH.

B pesynbrare ananmmuza Code Analysis Mbl mojrydaeM O0JIbIIIOE KOJMYECTBO HHGOPMAITII
B BUJIE MIPEAYNPEXKICHIH, BKIIoUas uaeHTudukarop xkareropun (Hanpumep, CA2000), HazBanue,
onucaHue IpodIeMbl, pacroyiokeHue (paiina u npenjgaraemMoe perieHue.

B oxne Code Analysis MOXXHO HCITOJIB30BaTh TEKCTOBOE IOJIe sl (MIBTPALUU
pe3yJIbTAaTOB [0 HOMEPY U TEKCTY B Ha3BaHUM, COOOIIECHUH, TYyTHU K (aiiiy 1 Ha3BaHUIO (PYHKIUH.

Error List -0 x
Entire Solution = | €3 DEmors £ 10f 33 Wamings | ) 0Messages ' X|=-
Code  Description Project File Line
§ CA804 ‘ReportsController.Tickets()' declares a vanable, 'report’, of type FabrikamFiber.We ReportsController. 41
IQueryable<ServiceTicket>', which is never used or is only assignedto. b cs

Use this variable or remove it,

Puc. 6 ®unbrpanus pesynsratoB Code Analysis

Haiinute mnpenynpexaeHue, KOTOopoe OyneT TpOCTO pa3pemuTh (Hampumep,
npenynpexnaenne CA1804). Haxxmute aBa pa3a Ha HeM AJs MEpexojia B MECTO, T BO3HUKIIA
npobiiemMa.

] public ActicnResult Tickets()
{

var report = this.serviceTicketRepository.AllForReport(
serviceticket =» serviceticket.Customer,
serviceticket =» serviceticket.CreatedBy,
serviceticket =» serviceticket.AssignedTo);

return View();

Puc. 7 Ommoku Code Analysis npuBsi3bIBatoTCs K KOy
Hcnpasere ommoky. lns CA1804 HyxHO yOpaTh HEUCHOJIb3yeMble MNEPEMEHHBbIE —
czenaire 3To, yOpas omnpesieieHue report.

= public ActionResult Tickets()
{
this.serviceTicketRepository.AllForReport(
serviceticket => serviceticket.Customer,
serviceticket => serviceticket.CreatedBy,
serviceticket => serviceticket.AssignedTo);

return View();

}
Puc. 8 Ynanenue Hencnonb3yeMbIX EPEMEHHBIX
B oxne Code Analysis BeiOeputre Analyze | FabrikamFiber.Web u yGemurtech, uto

IIPEeyNpPEXIECHUE UCUE3IIO.

Coaep:xanue oTyera u ero popma

- HO)IFOTOBI)Te OTYCT, B KOTOPOM IMOJTHOCTBIO OIMUIINHUTE BBITIOJIHCHUC 33)13HI/II71.
— Otuer o nabopaTopHOit paboTe JOKEH COAEPIKATh:

— HasBanwue paboTsr;

— ens mabopaTopHOit pabOTHI;

— OopMyIUPOBKY 3aJaHUS U TEXHOJIOTHIO €0 BBITTOJIHEHUS;

— OTBeTHI Ha KOHTPOJIbHBIE BOTIPOCHI.

KoHTpoJibHbIE BOIPOCHI:
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IIpuMeHeHne 3BPUCTUYECKUX METONOB JJI IOCTPOCHUS MHBAPUAHTOB LUKIIOB B
porpaMMme OMHApHOT'O MOKMCKA IEMEHTA YIOPAJ0UYCHHOI'O MAaCCUBa.
[Ipumenenne MeTona OrpPaHWYMBAOIIMX (QYHKIUH I J0Ka3aTeabCTBa
TEpMHUHALMK [TPOTPAMM

[IpumeHenne MeToJa OrpPaHUYMBAOIIMX (QYHKIUH I J0Ka3aTeiabCcTBa
TEPMHUHALIMA IIPOIPAMMBbl ONTHUMAJIBHOTO BBIYMCICHUS IIPOU3BEIEHUS LIEIBIX
4HCell.

OCHOBHBIE KOMIIOHEHTbl AaBTOMATHUYECKOW CHCTEMbl BepU(PHUKALMU MPOrpamMM:

0o01I1ad cXeMa CUCTEMBI.

5. XapaKTepI/ICTI/IKa METOJ0B ABTOMaTH4YCCKOI'O JOoKa3aTecJIbCTBa

KOPPEKTHOCTH.

YCIOBUU

6. Moaynun Onoka J[OKa3aTeNbCTBA YCIOBHM KOPPEKTHOCTH aBTOMAaTHYECKOU

CHCTEMBbI BepU(UKALIUHU IPOTPAMM.

I/IHI[I/IBH)IyaJII)HBIe 3aJaHuA 1Jd NHCbMEHHOI0O 0TUYEeTAa

1. BbINOJHUTE TECTUPOBAHHME MPOrPAMMBbI, ONPEIEIIAIONIEH TOUKY MEPECEUEHUsl ABYX
IPSIMBIX Ha IUIOCKOCTH. [Ipy 3TOM OHa IOJDKHA ONpeneNaTh Napaule]bHOCTh IPSIMON OJHOU U3

0CE KOOpJUHAT.

2. CocTaBuUTb TeCT-IUIaH U IMPOBECTU MOAYJIBHOC TCCTUPOBAHUC CIICAYIOIINX METOAOB:

/// <summary>

/// TlpoBepka KOPPEKTHOCTU CKOOOUHOM CTPYKTYPH BXOIOHOTO BHPAXEHMUS
/// </summary>

/// <returns>true - eciM BCe HOPMAJLHO,

false - ecnu ecrTp omumbBka</returns>

/// meTon GexuT 10 BXOIOHOMY BEPAXEHMIO, CUMBOJ 3a
CYMBOJIOM aHaJM3UpPys €T0o UM CUMTas KOJIMUEeCTBO CKOOOK.

B ciiyyae BO3HUMKHOBEHUA

/// oumBxy BO3BpamaeT false, a B erposition szanmceiBaeT NO3ULMD,
Ha KOTOPOM BOBHMKJA oumbka.

public static bool CheckCurrency ()

/// <summary>

/// dopMaTHMpyeT BXOIHOE BHPAXEHMEe, BLHCTAaBJIASd MEXIY
onepaTopaMmu NpoBesitl ¥ yHmajidasd JIMIHME, a TaKXe OTJIaBJMBaeT
HEOINO3HAHHLHE OINepaTOophl, CJEOUT 3a KOHIIOM CTPOKMU

/// a Takxe OTJaBJIMBAET OWMOKM Ha KOHIE CTPOKU

/// </summary>

/// <returns>KOHEUHYI CTPOKY UM COoOobleHue o6 ommbke,
HauMHaoIMeCcs CO Chel. CrMBoOJa &</returns>

public static string Format ()

/// <summary>

/// CosmaeT MaccuB, B KOTOPOM PAaCHOJIATAnTCHS ONEepPaTOPH U
CMMBOJIEI, TPEeICTAaBJIEHHEE B OOPaTHOM IOJIbLCKOM 3amnmcu (6e3CKOOO0UHOM)
/// Ha 3ToM %e sTane OTJAaBJMBAKTCHA [OUTU BCE OCTAaJIbHBE
ommbky (cM kom) . [lo cyTu - 3TO KOMIMUIISLMA.

/// </summary>

/// <returns>maccuB OBPATHOM MNOJBCKOM 3anmcmu</returns>
public static System.Collections.ArrayList CreateStack()
/// <summary>

/// BelumMcIseHue oOBPaTHONM IMOJILCKOM 3anucu

/// </summary>

/// <returns>pesyJibTaT BHUMCIIEHWI UM CcoobmeHue o6 ommbre</returns>

public static string RunEstimate ()

3amuTa 1abopaTopHO pabOTHI
[To pesynapTaTaM oTyeTa, MPEACTABICHHOTO B MHCHMEHHOH QopMme,
cobecei0BaHNE, KOTOPOE UMEET KOHTPOIHUPYIOUIYIO U YUeOHYIO (PyHKIINU.

MIPOBOIUTCS
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4. YYEBHO-METOAUYECKOE U UH®OPMALUOHHOE OBECIIEYEHUE
JUCHHUIIJIMHBI (MO YJIS)
4.1. PexoMeHayemMasi JJuTepaTypa

4.1.1. OcHoBHas1 IMTEpaTYpa

1. Jlymsza Tampe. BBemeHue B TecTHpOBaHHWE NPOTPAMMHOIO oOecredeHus. - M.:
Uz narennsckuii oM «BuabsiMmcy, 2013. - C. 368.

2. ®aponos, B.B. Delphi. [IporpammupoBanue Ha si3bIKe BBICOKOTO YpoBHs: B. B.
®aponos- CII6.: Jlunep, 2010.
4.1.2. lonoJIHUTE/ILHASA JIUTEPATypa

1. Tarapuna, JL.I. CoBpemeHHble mpoOseMbl HHPOPMATUKA U BBIYUCIUTEIHHOM
TexHukH: yueb. mocoodue/ JI. I'. I'arapuna, A. A. Tlerpos- M.: U]l "®OPYM", 2011.
4.1.3. MeToau4eckasi JuTeparypa

1. Meronuyeckue yka3zaHUs IO BBIMOJIHEHHUIO JIAOOPATOPHBIX PabOT MO TUCIUILIMHE
«Bepudukanys u aHaIu3 IporpaMmy;

2. Meroauueckue yka3zaHUs IO BBIIOJHEHUIO KOHTPOJIBHOW PabOThl MO MUCIUILIMHE
«Bepudukanys u aHaIu3 IporpaMmy;

3. Meroauueckue peKOMEHIAIMU ISl CTYACHTOB MO0 OPTaHU3AlMU CAMOCTOSTEIbHON
paboTel 1o nucuuiuinHe «Bepudukanus u ananus nporpamm».
4.1.4. UnuTepHeT-pecypcesbl

1. http://www.intuit.ru — caiitr JguCTaHIMOHHOrO o0Opa3oBaHHs B  00JAaCTH
WH(OPMALIMOHHBIX TEXHOJIOTHI

2. http://window.edu.ru — o6pa3oBateiibHbIC PECypChl BEAYIIUX BY30B


http://www.intuit.ru/
http://window.edu.ru/
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denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BbICILIEr0 00pa30oBaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
Ilamuzopckuit uncmumym (¢punuan) CKOY

METOANYECKUE YKA3ZAHUSA JJIA CTYAEHTOB 110 OPTAHU3ALIMN
CAMOCTOSTEJBHOM PABOTHI
MO AMCIUIIVIMHE «BEPUOPUKALIUA U AHAJIN3 TPOI'PAMM)>»

Hanpasienue noaroroBku 09.04.02
HNudopMmanmoHHbie CHCTEMbI M TEXHOJIOTHHA
HampasiienHocTb (Tpoduin) «TexHosornu padoTsl ¢ JAHHBIMUA U
3HAHMSIMHU, AaHAJIU3 HHPOPMATUN»
KBanudukarms BEITYyCKHUKA Marwuctp

[Iaturopck, 2026
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5. 1EJIb U 3AJAYU OCBOEHUA JTUCHHUIIJIMHbI
Llenbio OCBOEHUS AUCHUILTUHBI «Bepudukanus u anainus nporpaMm» sIBISIETCS MOJTydeHUe
YCTOMUYMBBIX HaBBIKOB CAMOCTOSATENILHOIO IMPOrPaMMMPOBAHUSI C NPUMEHEHHUEM COBPEMEHHBIX
MPOrPaMMHBIX CPEJICTB VISl pa3pabOTKH, BEpU(PUKALIMY, aHATIN3A U TECTUPOBAHUS IPOTPaAMM.

B cootBercTBHM C YKaSaHHOﬁ LOEIbI0 IIPHU M3YYCHHHU JUCHUIIIMHBI CTAaBATCA CICAYHOIINEC
3aJa4yu:

—  IPUBUTH HaBBIKU PabOTHI B Cpejie BU3YaJIbHOTO MPOTrpaMMHUPOBAHUS,
—  JaTh CBEJCHUS O MPHUHIIMIIAX, CTPATETUAX U Tanax BepuPpHUKAIUU POTrpamm;
—  U3YYUTh OCHOBHBIE METO/bI BepU(PHUKAIIUH, aHATH3a U TECTUPOBAHUS IIPOrPaMM.

6. TEXHOJIOTUYECKASI KAPTA CAMOCTOSTEJILHOH PABOTHI
CTYAEHTA
Jis cryieHToB 0uHOM (hopMBbl O0YUEHHUS:
Konbl CpenctBa u OOBeM 4acoB, B TOM YHCIIE
peanusyem TEXHOJIOTHH CPC KonraktH Bcero
BIX B OLICHKHU ast pabota
U] 1eATENbHOCTH
KOMIIETEHI] C
o CTYyJICHTOB
uM, IpenoaBa
UHIUKATOP TEJNEM

a(oB)

2 ceMecTp
IK-3 (U1, KomtoxkBuym 1,62 0,18 1,8
1 k-3, U] 2
nk-3, U] 3 IToaroroska x
nk-3) ITK-6 | mexmusam

(MO 1 ks,
NN 2 nx-s,
W1 3 rix-e)
IK-3 (M1, Konnoksuym 81,72 9,08 90,8
1 k-3, U] 2
k-3, /1 3
nk-3) [1K-6
(M 1 ks,
N 2 nk-s,
NI 3 nix-6)
IK-3 (U1 Otuer 4,86 0,54 5,4
1 k-3, U1 2 MUCHbMEHHBIN
nk-3, /1 3 ITonroroBka Hu
nk-3) [IK-6 | BeimonHeHue

(MO 1 nk-s, | m1abopaTOpHBIX pabOT
NN 2 nx-s,
NI 3 nik-6)
IK-3 (M KoHnTponbHas 9 1 10
1 k-3, UJ1 2 paborta
k-3, /1 3
nk-3) [1K-6
(NI 1 nk-s,
N 2 nik-s,
W1 3 rix-6)

CamocTosTenpHOe
W3Yy4YEHUE JINTEPATyPhI

Brimonnenue
KOHTPOJIbHON paboThI

Uroro 3a 2 cemecTp 97,2 10,8 108




Jnist cTyieHToB 3a04HOM (hOpMBI 00yUCHHSL:
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Kongr
peanusyem
BIX
KOMIICTCHII
Hi,
WHJIUKATOP
a(oB)

Bun nesarensHOCTH
CTYJICHTOB

CpenctBa u
TEXHOJIOTUHU
OLIEHKH

OObeM 4acoB, B TOM YHCIIC

CPC

KonTakTH
ast pabora
c
npernojasa
TelleM

Bcero

2 ceMecTp

TIK-3 (W]
1 k-3, UJ1 2
nk-3, /1 3
nk-3) I1TK-6
M 1 nix-s,
WJI 2 k-,
W1 3 rix-e)

IToaroroBka k
JIEKIAAM

Komnoxsuym

0,54

0,06

0,6

TIK-3 (U1
1 k3, U2
k-3, /1 3
nk-3) [1K-6
MA 1 ks,
NN 2 nix-s,
N1 3 rix-e)

CaMOCTOSTEIBLHOE
U3yUYEHHE JTUTEPATYPHI

Konnoksuym

107,64

11,96

119,6

TIK-3 (U]
1 k-3, U] 2
nk-3, A1 3
nk-3) ITK-6
MO 1 nx-s,
N 2 nk-s,
W1 3 rix-e)

ITonroroBka
BBITIOJTHEHHE
1a00paTOPHBIX pabOT

Otuyer
MMACbMEHHBIN

1,62

0,18

1,8

TIK-3 (U1
1 ks, U2
k-3, /1 3
nk-3) [1K-6
(NI 1 s,
NN 2 nix-s,
N1 3 rix-e)

Brimonaeunue
KOHTPOJIBHON pabOThI

KoHnTponbHas
paborta

10

Uroro 3a 2 cemectp

118,8

13,2

132

7. COJEPXKAHHME CAMOCTOSTEJIbHOMN PABOTHI

3.1 MoaroroBka K JexkuusiM. CamMocTosITe/IbHOE H3yUYeHHe JINTEPaTyphl

[ToaroToBka K JEKIUSAM U CAMOCTOSITEILHOE U3YUECHHE JIUTEPATYPhI MOAPA3YyMEBAET
MOJITOTOBKY OTBETOB 110 BOMPOCAM JIJIsl coOeceI0OBaHUSI.

Bomnpocsl 1151 codecenoBanmst

1. TlousTue BepUpHUKAIHH.
2. JXu3HEHHBIH UK pa3pabOTKH MPOTPAMMHOTO 00ECTICUCHHUSI.
3. Mogenu KU3HEHHOTO ITUKJIA.
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4. CoBpeMeHHbIE TEXHOJIOTHH Pa3pabOTKH MPOrPaMMHOI0 0OecIIeueHusl.

5. PoseBoii cocraB Ko/UIEKTHBA Pa3pabOTUMKOB, B3aUMOAECHCTBIE MEXY POJISIMU B
Pa3IMYHBIX TEXHOJOTHYECKUX MpoIleccax.

6. 3anmauu u HenM mporecca BepupUKalum.

7. TectupoBanue, BepuuKanus 1 BaTUAALMS - PA3TUUUs B TOHATHSIX.

8. JlokymeHTalusl, co3/1aBaeMasi Ha pa3IMyYHbIX 3TaNax )KU3HEHHOI'O IIUKJIA.

9. Twumnsl mpoLECCOB TECTUPOBAHMS U BEPUDUKALIUN U UX MECTO B PA3ITUYHBIX MOJEIISAX
AKHU3HEHHOTO LIUKJIA.

10. Bepudukanus cepTuGHUIEPYEMOTrO MPOrPaAMMHOTO 00ECTICYCHHUS.

11. 3agaum u Henu TECTUPOBAHMS IPOrPAMMHOIO KOJa.

12. Metoibl TECTUPOBAHUSI.

13. TecroBoe oOKpyKEHHE.

14. TecToBble IpUMEPBI.

15. Tecr-nnaHsl.

16. Omnenka kayecTBa TECTUPYEMOTO KOJIA - CTATUCTHKA BBHITIOJHEHHUS TECTOB.

17. TlokpsITHE MPOTPAMMHOIO KO/JIA.

18. TexHONOrMYECKHE MPOECCHI BEPU(PHUKAIIMU U POIIH B IIPOEKTE, JOKYMEHTAIHS,
co3/laBaeMasi B XOJI€ ’KH3HEHHOT'0 LIMKJIa [IPOEKTa, €€ Ha3HaYCHHUE.

19. Crparerus u miaHbl BepUPUKAIHH.

20. Tect-TpeboBaHusI.

21. OT4eTsl 0 MPOXOKICHUH TECTOB.

22. Ot4eThl 0 HOKPHITUU POrPAMMHOI0 KOJa.

23. OrtueTsl 0 mpodIeMax.

24. TpaccUpOBOYHBIC TAOIHIIBI.

25. 3amauu ¥ nenu MpoBeACHUs (GOPMAITbHBIX WHCTICKITHA.

26. Dranbl (opMabHONW MHCTIEKLIUU U POJIM €€ YYaCTHUKOB.

27. JlokyMeHTHupOBaHHeE Iporecca GopMaTbHONW HHCTIEKIINH.

28. ®opmanbHbIe HHCIIEKIIUH TPOrPAMMHOI0 KOJIa.

29. ®opmanbHBIE HHCIIEKIIUH TPOSKTHON JOKYMEHTAIIHH.

30. YpoBHM nporecca Bepudukanuu.

31. 3amauu u meaM MOTYJIBHOTO TECTUPOBAHHS.

32. TloHATue MOAYINS U €TO IPaHMUIL.

33. TectupoBaHHE KIIACCOB.

34. Tlonxomasl K MPOEKTHPOBAHUIO TECTOBOTO OKPYKEHHUS.

35. Opranuzanus MOTyJIbHOTO TECTUPOBAHHUS.

36. 3amauu M LeIM UHTETPALMOHHOTO TECTUPOBAHUS.

37. OpraHuzanus MHTETPATUOHHOTO TECTUPOBAHMSL.

38. 3amauu M LeAM CUCTEMHOTO TECTUPOBaHUS. BUJIbI CHCTEMHOTO TECTUPOBAHMUSL.

39. CucTeMHOE TeCTHpOBAaHUE, TPHEMO-CIATOUYHbIC U CePTH(PUKAIIMOHHBIEC UCTIBITAHUS
npu pa3paboTke cepTUGUIUPYEMOro MPOrPaMMHOI0 00ECTIEYECHHSI.

40. 3amaud W 1eNA TECTHPOBAHUS TOJIH30BaTEIILCKOT0 HHTEpdeiica.

41. OyHKIMOHAIBHOE TECTUPOBAHKE MOJIb30BATENBCKUX UHTEP(HENHCOB.

42. TectupoBaHUe y00CTBa UCIIOIB30BaHUS MTOJIb30BATEILCKUX HHTEPEIHCOB.

3.2 [ToaroToBKa M BHINOJHEHHE J1A00PATOPHBIX padoT

HO,Z[FOTOBKE[ U BBIITOJTHCHHEC J'Ia60paTOpHBIX pa60T moApa3yMeBACT TAKIKC BLIITOJIHCHHUC
HHIWBHUIYAJIbHBIX SallaHI/Ifl I10 U3Yy4YCHHBIM TEMaM.

TeMbl HHIAUBUAYAJbHBIX 3aJaHMH ] MMCbMEHHOI0 oT4YeTa:
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3aoanue 1. BpinonHuTe BCE 3TANbl TECTUPOBAHUS UL MPOLETYphl BHIYHCICHUS (aKTopHama.
Hcnonp3yiiTe 7151 MporpaMmbl pacCCMOTPEHHBIE MOAXO0AbI K BEpU(PHUKALIUU U OTJIAIKE.
3aodanue 2. Co31aTh HOBOE KOHCOJIBHOE ITPUJIOKEHNE, BBECTU TEKCT MPOTrpaMMBbl, IPUBEAECHHBII
Huxe. [IporpaMma BBOAUT YKCITIO, €CJIM OHO TOJIOKUTEIBHOE — YBEJIMYUBACT €ro Ha 5, eCIi HeT —
YMHOXKaeT Ha 7Ba. OTKOMIIMIMPOBATH U BBIIIOJHUTH Mporpammy. M3y4uuts paboTy mporpammsl B
MOIIAaTrOBOM PEXKHME.
3aodanue 3. Co31aTh HOBOE KOHCOJIBHOE ITPUJIOKEHNE, BBECTU TEKCT MPOTrPaMMBbl, IPUBEAECHHBII
Huxe. [IporpaMma BBOAUT YKCITIO, €CJIM OHO MOJIOKUTEIBHOE — YBETMYUBACT €ro Ha 5, eCiIi HeT —
YMHOXKaeT Ha J1Ba. BBINOJIHUTH OTJIAAKY MPOTrPaMM C YCTAHOBKOH KOHTPOJBHBIX TOYEK M
aHanu3oM mnamatd. [lociie ocBOeHMsI BCeX HAaBBIKOB BBIMOJHEHUS OTJAAKU IPOrpPaMMbl U
NPOBEPKH 3HAYCHUH TEPEeMEHHBIX CJEeIyeT MPOJEMOHCTPUPOBATh IIOJYyYCHHBIE HABBIKU
MPEToAaBaTeNto 1l KOHTPOJISL.
3adanue 4. BbINOIHUTH TECTUPOBAHUE MPOTPAMMBI, OIPEAEISAIOUIEN TOUKY MEpEecedyeHUs BYX
IPSIMBIX Ha MIIOCKOCTU. [Ipu 3TOM OHa TOJKHA OMpPENeNiaTh NapauieIbHOCTh IPSIMON OJHON 3
0CE KOOpJUHAT.
3aoanue 5. BrinonHute Bce STabl TECTUPOBAHMS JUIS 33/1a4H PEILICHUS KBaJJPATHOTO YPaBHEHMUSI,
KOTOpass (QopMyIupyeTrcs CIeAyroImuM o0pa3oM: HaWTH KOPHH KBaJpaTHOTO ypaBHEHHS,
3aJJaHHOTO CBOMMH KO3(PPUIIMEHTAMHU, C MOJIOKUTEIbHBIM AUCKPUMUHAHTOM; MOJICTAHOBKOW B
ypaBHEHUE, YOEIUThCS B MOTPEIIHOCTH BhIUMCIEHUU. Mcmonb3yiite i1 CBOM MpOrpaMMbl
pPaccMOTpPEHHBIE B MOJIXOABI K OTIAJKE.
3adanue 6. Co3naTb HOBOE KOHCOJBHOE IPHIJIOKEHHUE, BBECTU TEKCT IMPOrPaMMbl pPELICHUS
KBaJIpaTHOrO ypaBHeHUs. OTKOMIUIUPOBATH M BBINOIHUTH Mporpammy. M3yuuTh pabotry
IIPOTPaMMBI B ITOIIATOBOM PEXHME.
3aoanue 7. Co3patb HOBOE KOHCOJIBHOE MPUIIOKEHUE, BBECTH TEKCT MPOrpaMMbl PEIICHUS
KBaJPaTHOTO YpaBHEHUS. BBIMOIHUTE OTIAKy MPOrpaMM C YCTAaHOBKOW KOHTPOJIBHBIX TOYEK U
aHanmu3oM mnamsATH. [locie OCBOEHMS BCeX HABBIKOB BBIIOJHEHMS OTJAJAKH INPOrpaMMbl U
NPOBEPKH 3HAYCHHWH TEPEMEHHBIX CJEeIyeT MPOJEMOHCTPUPOBATh IIOJyYCHHBIE HABBIKU
IPENoJIaBaTeNto sl KOHTPOJIS.
3aoanue 8. CocTaBUTh TECT-IIJIAH U TIPOBECTH MOIYJIFHOE TECTHPOBAHUE CIEAYIOIINX METOJIOB:

/Il <summary>

/// TIpoBepka KOPPEKTHOCTH CKOOOYHOM CTPYKTYpPbI BXOJJHOTO BBIPAKEHUS

Il <[summary>

/Il <returns>true - eciiu Bce HOpMAJIBHO,

false - ecru ecth ommbKa</returns>

/// MeTol1 OEXKUT MO BXOJHOMY BBIPA)KEHUIO, CUMBOJI 32

CUMBOJIOM aHAJM3UPYS €ro U CUUTasi KOJIUYECTBO CKOOOK.

B cityuae BO3HUKHOBEHUS

/// ommOKku Bo3Bparaer false, a B erposition 3amuchIBaeT MO3UIIUIO,

Ha KOTOPOW BO3HUKJIA OIINOKA.

public static bool CheckCurrency()

Il <summary>

/// ®opMaTUPyET BXOJAHOE BBIPAKEHUE, BHICTABIISS MEXKTY

oriepaTopamu MPOOEITbI U YAAJss JTUIITHUE, a TAKKE OTIABIIUBACT

HEOIO3HAHHBIE ONEPATOPBI, CIIEAUT 32 KOHIIOM CTPOKU

/] a Tak)Ke OTJIaBJIMBAET OLIMOKU Ha KOHILIE CTPOKU

Il <[summary>

[l <returns>KOHEYHYIO CTPOKY HJIH COOOIIEHUE 00 OMHOKeE,

HAYMHAIOIIHECS CO CIell. CMMBOJa &</returns>

public static string Format()

/Il <summary>

/Il Co3naer maccuB, B KOTOPOM pacIojiaraloTcsi OnepaTopbl U

CUMBOIIBI, TIPEJICTABICHHBIEC B O0OPATHOM MOIBCKOM 3amucu (6e3CK0O0THOI)
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/// Ha 3TOM K€ dTare OTJIaBIUBAIOTCS MTOYTH BCE OCTATbHBIE

omuOku (cM ko). [To cyTH - 3T0 KOMIUTIATINS.

Il </[summary>

//] <returns>maccuB 0OpaTHOM MOJIbCKOW 3anmucu</returns>

public static System.Collections.ArrayList CreateStack()

/Il <summary>

/// Beraucnenue o0OpaTHO# MOJIBCKO 3arucu

Il </[summary>

/// <returns>pe3ynbTaT BEIYUCICHHUI WU coOOIIeHre 00 ommoke</returns>
public static string RunEstimate()

3.3 BoinosiHeHHEe KOHTPOJbLHOMH padoThl

KonTponbHas padoTa BKIt04aT B ¢e€0s1 BOIIPOCHI 110 TEMaM, KOTOPbIE HY>)KHO U3YYUTh
CaMOCTOATENIBHO U 110 HUM IOJAIOTOBHUTH OTYET U NPE3CHTALMU. Pe3ylIbTaThl BEIIIOJIHEHUS
KOHTPOJIbHOM pa0OThI IPEAOCTABIISIFOTCS B 3JIEKTPOHHOM BH/JIE.

KoMnuekT 3aaanuii a1 KOHTPOJIbHBIX paﬁoT:

3aoanue 1. Ilpuseecmu omeemul Ha 3a0annble 60NPOCHL.
Bapuanm 1. Ymo makoe nocuueckuti s3vlk cneyuguxayuti?
Bapuanm 2. Kak onpedensemcs uacmuunas u momanbHas KOPPEeKMHOCMb RPOSPaMMbl?
Bapuanm 3. B xaxkux mepmunax onucvleaemcs ONnepayuoHHAas CeMAHMuKa 3blKO8
npocpamMMuposanus?
Bapuanm 4. Ymo maxoe unsapuanmoi yukioe npozpammol?
Bapuanm 5. O6wvsachumos memoo uHOYKmugHvix ymeepoicoeHuu @Drouda 0okazamenbcmed
YACMUYHOU KOPPEKMHOCMU INEeMEHMAPHBIX NPOSPAMM.
Bapuanm 6. Ilposecmu sepuguxayuro npocpammsi 6bIMUCIEHUS YACMHO20 U OCMAMKA OMm
Oenerust yenvix yucen memooom Puoioa.
Bapuanm 7. O6vsicHume axcuomamuueckyio ceMaHmuxy 0Jisi Onepamopos8 yCio8H020 ebloopa u
nepexooa. O0vbacHUMb AKCUOMAMUYECKYIO CEMAHMUKY O/ Onepamopos yuxkioe while, repeat u
for.
Bapuanm 8. Obvsacnums axcuomamuueckylo cemanmuxy onepamopa npuceausanus J1eMeHmam
maccuga. OObACHUMb AKCUOMAMUYECKYI0 CeMaHmuKy onepamopa npuceausanus 0ygepy
nocne0o8amenvpHo20 gaiiia.
Bapuanm 9. Obvsacnums akcuomamuieckyo ceMaHmuxy cmaHoapmHuix npoyeoyp oopabomku
nocieo0osamenvbHulX Paiinos rewrite, reset, get, put.
Bapuanm 10. Ilpogecmu eepuguxayuio npocpammvl HOUCKA MUHUMANLHO20 3lleMeHmd
0OHOMEPHO20 MACCU8a.

3aoanue 2. Ilpusecmu omeemul na 3aoannsvie éonpocwl. Illpusecmu npumepel.

Bapuanm 1. M3 Kakux OCHOBMbIX KOMNOHEHM COCMOUM A8MOMAMuUYecKds cucmema
sepughuxayuu npocpamm? O0vbACHUMb 0OWYIO CXEMY IMOU CUCEMDL.

Bapuaum 2. Oxapaxmepuzoéamv Memoobl a8mMoMamuiecKko20 00KA3amenbCmea YCio8uil
KOpPEeKmHOCmu.

Bapuaum 3. Kakue mooyau cooepowcum 00K 00KA3AMeENbCMea YClo8UU KOPPEeKmHOCMU
aemomamuyeckou cucmemvl gepugpuxayuu npoepamm? ObvacHums pabomy 3mo2o O.10Ka.
Bapuaum 4. Kaxue 6v1 3Haeme s8pucmuyeckue mMemoovl Cunme3sa UH8aApUaHmos Yuxkios?
Bapuanm 5. Ilpumenums 38pucmuueckue memoowvl OJisi NOCMPOEHUs UHBAPUAHMOS8 YUKIO8 8
npozpamme OGUHAPHO20 NOUCKA dNIeMEeHMA YNOPSAOOUEHHO20 MACCUBA.

Bapuanm 6. I[Iposecmu sepugurxayuio npocpammsl npogepKu npoCmomul 3a0aHHO20 YUCTA.
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Bapuanm 7. Kax npumensiemcs memoo 02panudusarowux QYHKyui 0asi 00KA3amenbcmed
mepmunayuu npoepamm? Ipumenumos memoo oepanunusaowux Qyukyui 0 0oKazamenibcmea
MepMUHAyUU NPOCSPamMMbl ONMUMATLHOZ0 8bIYUCTIEHUS NPOU3BEOEHUS YEbIX YUCE.

Bapuanm 8. I[Iposecmu sepuguxayuio npocpammvl KORUPOBaHUsi 00HO20 ¢hailia 6 Opyeoli gaiii.
O6vACHUMb  AKCUOMAMUYECKVIO  CEeMAHMUKy Onepamopa npucéausanus NepemMeHHou ¢
yKazamenem.

Bapuanm 9. Kak nposooumcs cneyuguxayus npocpamm Hao ITUHeHbIMU CRUCKAMU?

Bapuanm 10. [Iposecmu eepuguxayuro npoepammsl NOUCKA deMEHMA TUHEUHO20 CHUCKA C
3A0AHHBIM KII0YOM

8. YuedHo-MeToauueckoe u HHGPOPMALMOHHOE O0ecTiedeHHe TUCIUTLTHHBI
4.1. PexomeHayemasi iuTeparypa

4.1.1. OcHoBHas JUTEpaTypa

3. Jlymza Tampe. BBenenue B TecTUpoOBaHHE MPOrPaMMHOro oOecmedeHus. - M.:
Uz narennsckuii oM «Buabsmcy, 2013. - C. 368.

4. ®@aponos, B.B. Delphi. IIporpammupoBanue Ha si3bIk€ BBICOKOTO YpoBHs: B. B.
®aponos- CII6.: Jlunep, 2010.
4.1.2. lonoJHUTEBHAA JIUTEPATYpPa

2. Tarapuna, JI.I'. CoBpemeHHble mnpoOIeMbl WHPOPMATUKA U BBIYHCIUTEIHHON
TexHuku: yued. mocobue/ JI. I'. I'arapuna, A. A. [letpos- M.: /] "®OPYM", 2011.
4.1.3. MeToauyveckas Jureparypa

4. Meroanueckue yKa3aHHs MO BBIIOJHEHHUIO Ja0OpaTOPHBIX pabOT MO AUCHUIUIMHE
«Bepudukamnus u aHaau3 Iporpammy;

5. Meroauueckue yka3zaHusl MO BBIOJHEHUIO KOHTPOJIBHOW PabOTHl MO AUCHUIUIMHE
«Bepuduxanus u aHanu3 Iporpamm;

6. MeroanuecKuepeKOMEHJAIUU ISl CTYICHTOB MO OPTaHU3AIMH CaMOCTOSTEIbHON
pabotsl o nuctuIuinHe «Bepudukaius u aHaIu3 TporpaMmm».
4.1.4. UnTepHeT-pecypcebl

3. http://www.intuit.ru — caiitr aucTaHIMOHHOrO O00pa3oBaHHs B  00JACTH
WH(OPMALIMOHHBIX TEXHOJIOTHIT

4. http://window.edu.ru — o6pa3oBatenibHbIe PECypChl BEAYIINX BY30B


http://www.intuit.ru/
http://window.edu.ru/
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9. BaeaeHue

Meroanueckue ykasaHHs COJep)KaT IepeueHb BAPHAHTOB 33JaHUIl Al KOHTPOJBHBIX
pabot, TpeboBaHUS K O(GOPMIICHHIO KOHTPOJBHBIX pabOT M NpHUMEP BBITOJHEHHS 3a/JaHUs.
Teoperndeckoii OCHOBOI IMOJTOTOBKY CIICLHAINCTA SBJISIOTCS 3HAHUS B 00J1acTH MH(OpMATHKH,
BBIYUCIIUTEIILHONU CUCTEM.

1. Heab, 3a1a4M U peajimdyemMble KOMIETEHIIUN

MeTtoauyeckie yKa3aHHMs COCTaBIIEHBI C y4deToM TpeOOBaHUI CTaHgapTa BBICIIETO
oOpazoBanuss mo aucuuiUvHe: «Bepudukamus w aHanmm3 mporpamMmy». llenbro ocBoeHUs
TUCIUIUIMHBL «Bepudukanus v aHaau3 nporpamm» sSBISETCS MOJyYeHHUE YCTOWYMBBIX HABBIKOB
CaMOCTOSITEJIbBHOIO MPOrPaMMHPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX MPOrPAMMHBIX CPEACTB
JUTst pa3paboTKu, BepuUKaIK, aHAIU3a U TECTUPOBAHUS IIPOrPaMM.

Nupekce | @opmynupoBKa:

CIIOCOOHOCTbD BBIIIOJIHATE AIMUHHUCTPHUPOBAHUEC CUCTCM YIIPABJICHUA 0azamu JaHHBIX,
CUCTCMHOI'O IIpOrpaMMHOIO obecreyeHus HH(bOKOMMYHHKaHHOHHOﬁ CHCTCMbI

IK-3 .
OpraHM3alliy, YIOpaBJIIEHWE pa3BUTHEM HMH(POKOMMYHHUKAIIMOHHON  CHCTEMBI
OpraHu3aluu

K-6 CIIOCOOHOCTH MPOBOJIUTH OPTaHU3AMOHHOE CONPOBOXKICHUE Pa3padOTKU, OTIAIKH,

MoAU(UKAIIIU U TIOACPKKH HHPOPMAIIMOHHBIX TEXHOJIOTHH M CUCTEM

10. 2. ®opmyaupoOBKa 3a1aHUS U €r0 00beM

KontponbHast paboTa BkitoyaT B ce0si BONPOCHI 1O TeMaM, KOTOpPbIe HYKHO HM3Y4HUTh
CaMOCTOSITENIbHO W 10 HMM IOJTOTOBUTH OTYET U Mpe3eHTaluuu. Pe3ynbTaTbl BBIOJHEHUS
KOHTPOJILHOM pabOThl MPEAOCTABISAIOTCS B IEKTPOHHOM BUae. OO0beM KOHTPOJIbBHOM paboOThI
cocrapiseT 10-15 nmeyarHsix mucToB hopmara A4.

BapuanTsl 3a71annii BBIOUPAIOTCS 110 MOCIEAHEN IU(pe 3a4eTHON KHIDKKH.

11.

12. 3. O0mue TpeGOBaHMS K HANIMCAHUIO U 0pOPMIIEHUIO PadOThI

KonTponbHast paGoTta BbINONHSAETCS U caaercs B 3iekTpoHHOM Buae Ha CD/CDRW
HocuTene. Ha koHBepre HeoOXOoAMMO YKa3aTh HaszBaHue aucuuruinabel, OO crynenra,
(dakynbTeT, HOMEp TPyMIbl, MUdp 3a4eTHON KHIKKH, Ne BapHaHTa 3aJJaHusl, U CIIMCOK BCEX CO3-
JTAHHBIX B X0/1€ BBIITOJHEHU 3ajaHus (ailiioB.

[IpuBeneHHBIN B KOHIIE METOJIMYECKUX YKa3aHUW CIUCOK JINTEPATYPHl MOKET HUCIOIb30-
BaThCsI CTYJICHTaMU TPH BBHIIIOJHEHUH KOHTPOJIBHOM pabOTHI.

13. 4. BapnaHThl 3a1aHMi{ 1JI51 CTYA€HTOB 3204HOii (opMBbI 00yUeHUst
3aoanue 1. Ilpueecmu omeemol Ha 3a0aHHbIE BONPOCHL.

Bapuanm 1. Ymo maxoe nocuueckuti s3vix cneyughuxayuii?
Bapuanm 2. Kakx onpedensiemcs wacmuuuas u MOMAIbHAS KOPPEKMHOCHb
npozpammot?
Bapuanm 3. B kakux mepmunax onucvigaemcs OnepayuoHHas. CeMaHmuKa s13b1K08
npocpamMMUpo8anus?
Bapuanum 4. Ymo maxoe unsapuanmsi yukioe npocpammoi?
Bapuanm 5. Obwacuume memo0d uHOYKmueHwvix ymeepacoenui Duotioa
0oKazamenbcmea 4acmuyHoU KOPPEeKMHOCMU 21eMEeHMAPHbIX NPOSPAMM.
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Bapuaum 6. Ilposecmu eepugurayuro npocpammvl Gbl4UCIEHUs YACMHO20 U
ocmamxa om O0ejleHus yeavix yucen memooom Dnouioa.

Bapuanm 7. Ob6vsicHumb axcuomamuieckyro CemMaHmuxy OJisi Onepamopos
YC08H020 6vloopa u nepexoda. OOvbACHUMb AKCUOMAMUUECKYI0 CEMAHMUKY OJls
onepamopos yukios while, repeat u for.

Bapuanm 8.  Ob0wvachumes  axcuomamuyeckylo  CeMawmuxy  onepamopa
npuceausanus snemenmam maccusa. QovACHUMb AKCUOMAMUYECKYI0 CEMAHMUK)
onepamopa npuceausanus oygepy nociedosamenvpHo2o gatia.

Bapuanm 9. Ob6vsacnums axcuomamudeckyto ceManmuxy CmaHoapmHulx npoyeoyp
0Opabomku nociedosamenvhvix (hailios rewrite, reset, get, put.

Bapuanm 10. Ilposecmu eepugpukayuio npoepammvl NOUCKA MUHUMATbHO2O
a1eMeHma 0OHOMEPHO20 MACCUBA.

3aoanue 2. IIpueecmu omeemut na 3adannvie eonpocwl. Ilpusecmu npumepei.

Bapuanm 1. U3 Kkakux OCHOBHbIX KOMNOHEHM COCMOUM a8MOMAMUYECKAs
cucmema eepuguxayuu npoepamm? O6vbACHUMb 00UYI0 CXEMY IMOLL CUCTEMDL.
Bapuanm 2. Oxapaxmepuzogams memoovl asmomamuieckozo 00Kazamenbcmea
VCA08ULL KOPPEKMHOCTIU.

Bapuanm 3. Kaxue mooynu codepocum 610K 00KA3AMENbCMBA YCA08UlL
KOPPEKMHOCMU — A8MOMAMUYECKOU  CUCmeMbl  gepuurayuu  npocpamm?
Obvsichums pabomy 3mo2o 610Ka.

Bapuanm 4. Kakxue v 3naeme 26pucmuyeckue mMmemoobl CUHME3Ad UHBAPUAHMOS
YUK108?

Bapuanm 5. Ilpumenums 26pucmuyeckue memooul 05 NOCMPOEHUS UHBAPUAHNOE
YUKTI08 8 NPOcpaAMMeE OUHAPHO20 NOUCKA INEeMEHMA YNOPAOOYEHHO20 MACCUBA.
Bapuaum 6. Ilposecmu eepughuxayuio npocpammvl npoGepKU NpPOCMOmbl
3A0aHHO20 YuUCa.

Bapuaum 7. Kax npumensemcs memooO 02paHudusanowux @yHKkyut 0
ookazamenvcmea mepmunayuu npoepamm? Ipumenums memoo oepanuyuearouux
@yHKYUli  0na  0oKazamenbcmea MepMUHAYUU NPOSPAMMbL  ONMUMATLHOZO
8BIYUCTICHUS] NPOU3BEOCHUS] YETbIX YUCEIL.

Bapuanm 8. Ilpogecmu sepughuxayuio npoepammvl KONUPOBAHUsL 00H020 (atiia 6
opyeou  aiin.  OOvACHUMbL — AKCUOMAMUYECKVIO — CeMAHMUKy  onepamopa
NpUCBAUBAHUSL NEPEMEHHOU C YKA3ameneMm.

Bapuanm 9. Kax npogsoodumcs cneyuguxayusi npoepamm HAO JUHEUHbIMU
cnuckamu?

Bapuanm 10. Ilposecmu gepugurayuro npoecpammsi NOUCKA dNeMEeHMA TUHEUHO20

CRUCKA C 3A0AHHbIM KIIOYOM

14. 5. Ilnan-rpa¢guk BbINOJHEHUS 3aJaHUS
Jlata mosy4eHus 3aJaHns Jlata npenocTaBieHHs BBINOJIHEHHOTO
3a7aHus
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3UMHSS cecCU. JleTHss ceccud. 3a IBe HENETH 10
Hayajla CECCUH.

15.

16. 6. Kputepun oneHMBaHUA padoThI

O1eHKa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIM OH NPOJEMOHCTPUPOBAI IIyOOKHE,
UCUCPIIBIBAIOIIME 3HAHUS W TBOPYECKHE CIIOCOOHOCTH B TOHMMAaHUH, H3JI0KEHUU U
UCIOJIb30BaHUM  y4EOHO-NPOrpaMMHOIO  Marepuana;  JIOTHYECKM  I0CJIEJOBATENIbHBIE,
coJiepKaTeNbHble, NIOJIHbIE, IPAaBUIbHBIE U KOHKPETHBIE OTBETHI HAa BCE IIOCTABJIEHHBIE BOIIPOCHI
U JONOJHUTENbHbIE BONPOCHl HpenojaBaTeis; CBOOOJHOE BIaJE€HHE OCHOBHOM U
JIOTIOJTHUTEIILHOM JTUTEpaTypoil, pEeKOMEHIOBAaHHOM y4eOHOI MporpaMMoi.

O1eHKa «XOpOLIO» BBICTABISIETCS CTYAEHTY, €CIM OH NPOJEMOHCTPHPOBAT TBEPHbIE U
JIOCTaTOYHO IIOJIHBIE 3HAHMsSI BCETO IPOIPaMMHOIO MaTepuala, I[PaBUIbHOE IOHUMAaHHE
CYLIHOCTM M B3aUMOCBS3M DPAacCMaTpPUBAEMbIX IPOLIECCOB U SIBJIEHUI; IOCIEI0BATENbHBIE,
IIPaBUJIbHbIE, KOHKPETHBIE OTBETHl Ha IOCTABJIEHHBIE BOMIPOCHI MPU CBOOOJHOM YCTPAaHEHUU
3aMeyYaHuil 0 OTAEIbHBIM BOIPOCaM; JIOCTATOYHOE BJIaJIEHUE JIUTEPATYypPOl, pEKOMEH10BaHHOM
yueOHOI porpaMmMoi.

O1eHKa «yJIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH MPOJEMOHCTPUPOBAI
TBEpJIbIC 3HAHUS ¥ IOHMMaHUEe OCHOBHOTO IPOTPAaMMHOT0 MaTepHaa; npaBmiIbHbIe, 0€3 rpyObIx
OLIMOOK OTBETHI HA IOCTABJICHHbIE BOIIPOCHI IIPH YCTPAHEHUH HETOYHOCTEH U HECYLIECTBEHHBIX
OMMOOK B OCBEIICHHH OTACIBHBIX IOJIOKEHUH TNPH HABOISIIMX BOMPOCAX MPENoaBaTes;
HEI0CTaTOYHOE BJIAJZICHUE JINTEPaTypoi, peKOMEHI0BaHHON y4eOHON POrpaMMoOi.

OneHka «Hey10BIETBOPUTEIBbHOY» BBICTABIISETCS CTYACHTY, €CIU OH MPOJAEMOHCTPUPOBAT
HENpaBWIbHbIE OTBETHl HAa OCHOBHBIE BOIPOCHI, JOMYIIEHbl TIpyOble OIIMOKM B OTBETax,
HENIOHMMAaHUE CYIIHOCTH M3J1araéMblX BOIPOCOB; HEYBEPEHHbIE M HETOYHBIE OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

17.

18. 7. Ilopsaaok 3amMThHI padoThI

3ammTa KOHTPOJIBHON pabOThl MPOBOJUTCS B BUJE HAYYHOT'O JUCKOCA C MpE3CHTAINEH
BBIMOJIHEHHBIX 33JaHUN, B COOTBETCTBUM C rpaduxom 3amuThl. [locne nokiana CTyAeHTY
3a/1al0TCs BOIPOCHI KaK MPEnoiaBaTeieM, Tak U CTYJACHTAMU PYIIIIbL.

B nporecce 3amuThl cBoeil pabOThI CTYIEHT AeaeT JTOKJIaj IpoJ0JKUTEIbHOCThIO 7-10
MUHYT. JIoKJ1a] AOKEH ObITh MpeaBapUTEIbHO MOATOTOBIEH CTyAeHTOM. Jlyulliee BneyaTiieHne
IPOM3BOJIUT JIOKNAJ, B (hopMe mepeckasza, 0€3 3a4TeHus! TeKCTa, KOTOPhIM CIIEYEeT MOJIb30BaThCs
TOJIBKO JIJIsl YTOUHEHHUs [MppoBoro mMatepuana. CTyJeHT AOKEH CBOOOIHO OPUEHTHPOBATHCS B
cBoeit pabore.

B BrICTYyIIIIEHMH HEO0X0IMMO KOPPEKTHO UCIOIb30BaTh IEMOHCTPAI[MOHHBIE MAaTEPUAIBI,
KOTOpPbIE YCHJIMBAIOT J0Ka3aTEIIbHOCTh BBIBOJIOB U 00JIET4al0T BOCHIPHUATHE JOKJIAAa CTYJCHTA.
Onu oopmiisaroTes B BUJIE Npe3eHTanuu B cucreme Power Point.

19. 8. YuedHO-MeTOoAUYeCKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTITHHbI
8.1. PexoMeHnayemasi JuTepaTypa

8.1.1. OcHoBHas JuTEpaTypa

5. Jlym3a Tampe. BBenenue B TecTHpOBaHHE NIpPOrpaMMHOro obecneueHus. - M.:
N3 narennscknii oM «BuimssaMcey, 2013. - C. 368.

6. ®aponos, B.B. Delphi. [IporpammupoBanue Ha si3bIke BBICOKOro ypoBHs: B. B.
®aponos- CII6.: Jlunep, 2010.
8.1.2. JlonoiHUTe IbHAS JTUTEPATYpa

3. Tarapuna, JI.I'. CoBpeMeHHble mpoOIEeMbl WHOOPMATUKA ¢ BBIYUCIUTEIHLHON
TexHUKU: y4e0. mocodue/ JI. I'. I'arapuna, A. A. [letpos- M.: U/ "®OPYM", 2011.
8.1.3. MeToauueckas Jureparypa
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7. Meroauyeckue yKa3aHHs 10 BBIMOJHCHUIO JabOpPaTOPHBIX PabOT MO TUCIUILIHHE
«Bepudukariys ¥ aHaIU3 IPorpamMm»;

8. Meroauyeckne yKa3zaHHs 10 BBIIOJIHEHHIO KOHTPOJLHONH pabOThI MO AUCIMILUIAHE
«Bepudukariys 1 aHaIU3 POrpamMm»;

9. MeroauyecKkue yKa3aHus JUIS CTYACHTOB 10 OPraHU3aI[MH CAMOCTOATEIILHON PaboThI
10 auciuIuinHe «Bepudukaiys u aHainu3 mporpaMmm».
8.1.4. UuTepHeT-pecypchl

5. http://www.intuit.ru — caldT AMCTAaHIMOHHOrO OOpa30BaHUS B  OOJIACTH
UH()OPMAIIMOHHBIX TEXHOJIOTHI

6. http://window.edu.ru — o6pa3oBateiibHbIE PECYpPCHI BEAYIIHUX BY30B


http://www.intuit.ru/
http://window.edu.ru/

