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MNPEAUCJIIOBHUE

Hacrosimme  MeTroanuecKkue  yKa3aHHA — aJlpecOBaHbl  CTYACHTaM,
MOJyYalomuM KBIU(PHUKAIUIO OakajgaBp IO HAMpaBlICHUIO MOATOTOBKHU:
02.03.03  Maremaruueckoe  oOecriedeHHME U aJMUHUCTPUPOBAHUE
UH(POPMALIMOHHBIX cHUcTeM, mpoduib «lIporpaMMHOEe W MaTreMaTUYecKOe
obecrieueHre WHGOPMAITMOHHBIX TEXHOJOTHI» M HANpaBlCHbl Ha OKa3aHUE
NOMOLIM CTyJACHTaM U TMPENoJaBaTeil0 MpU OpraHu3aluu padoThl Ha
NPAKTUYECKUX 3aHATHSX M CAMOCTOSITENIbHOM padOTBhl CTYAEHTOB IIO
JTUCIUIUIHHE «MEeTpoJIoTHs U KaueCTBO MPOrPaMMHOT0 00ECTICUCHHUSI.

HenpepbiBHOE  TMOBBIIIEHHE  CIOXKHOCTH  (YHKUUNA,  KOTOPBIE
HEOOXOMMBI  3alporpaMMUpOBaTh  JUIsi  HMH(MOPMALMOHHBIX  CHUCTEM,
OPUBOJUT K YBEITUUYECHHUIO 00bEMA U TPYJOEMKOCTH CO3/IaHUSl TAKUX CHUCTEM.
M COOTBETCTBEHHO K CIIOXHOCTH MPOTpaMM, B KOTOPBIX emle ObIcTpee
BO3paCTaeT KOJMYECTBO KaK BBISBISIEMBIX, TAK U OCTAIOLIUXCS JT€PEKTOB, U
OIIMOOK, YTO HECOMHEHHO OTPAXKAETCsl HA UX KayeCTBE.

Pa3pabaTbiBaeMble B HACTOSALIEE BPEMSI KOMILIEKCHI ITpOorpaMm 00beMOM
B MWUIMOHBI CTPOK TEKCTa, MNPUHIUIHAILHO HE MOTyT  OBITh
oe3ommbouHbiMU. [loaTOMY npobiemMa OOHapyKEHHs M YCTPAHEHHUS OLIUOOK
000CTpsIeTCS IO MEPE YBEIUYCHHSI CII0)KHOCTH IPOTPaMMHUPYEMBIX 3a/1a4.

He BbIsiBIIeHHBIE OMIMOKH MOTYT T'PO3HTh Kartactpodamu, Hampumep, B
UH(GOPMALIMOHHBIX CUCTEMAaX yNpaBleHUsI KPYHBIMHU, TOPOTUMHU U OCOOEHHO
BaXXHBIMHU O0BEKTaMH HJIM IIPOLIECCAMU.

B Meroamueckne peKOMEHIAIMKM BKIIOUYEHO: KPaTKHUE TEOPETUYECKHUE
CBEJICHHMSI, IPUMEPHI PEIICHUS] MPAKTUUECKUX 3a/1ad, 3aJlaHus JJIsl PEIICHUS
Ha TPAKTUYECKUX B3aHITHSIX M 3aJaHus IS CaMOCTOSITENIBHOW padoTHI,

CIIUCOK OCHOBHOU U JIOTIOJIHUTEIILHOU JIMTEPATYPHI.



Takum o0Opa3om, JaHHBIE METOAUYECKHE MaTepHaibl MO3BOJSIOT
CTYAEHTY MOJATOTOBUTHCS K MPAKTUYECKUM 3aHATUSIM IO COOTBETCTBYIOIIUM
TE€MaM, OPTaHU30BaTh CAMOCTOATENbHYIO pa0OTy MO AUCIMILUIMHE U YCIEITHO
BBINOJIHUTh HWHAWBUAYAIbHBIC 3aJaHusl. METONMYECKHE YyKa3aHUus MOTYT
OKa3aThCs TMOJIE3HBIMA TIPU HANMCAHUM KYPCOBBIX U  BBIIIYCKHBIX

KBaIM(PUKAITMOHHBIX PabOT.



1 OHEHKA MTPOI'PAMMHOI'O CPEJICTBA HA OCHOBE
METPUK XOJICTEJA
1.1 TeopeTn4yeckue cBeeHMS
Hcxoaublil TEKCT OporpaMMbl IPEACTaBIsA€T COO00M HAOOpP TEKCTOBBIX
CTPOK, KOTOPBIC 3aMMCHIBAIOTCS MO CIEIUAIbHBIM MIPAaBUJIaM, U B TOM UYHCIIC
UMeeT CBOHU dJIeMeHThI. JIto0as nmporpaMma omnpeensieT Mocie10BaTeIbHOCTh
NEUCTBUM HAJl OneparHoamu ¢ TIOMOIIBIO 0nepamopos.
Onepand — 3TO HEKOTOPHIA OOBEKT WM BeIWYMHA, 00pabaThiBacMas B
nporpamme, onepamop —  O0003HAUEHUE  KOHKPETHOIO  JCHCTBUA,
BBITIOJTHSIEMOTO IO OTHOIIIEHUIO K OTIEpaHTYy.

BVI[GM CUHUTAaThb, 4YTO CJIOBApPb IIPOrpaMMBI COCTOHMT TOJIBKO M3 HMMCH

OIICPATOPOB U OIICPAHIOB.

Dopmuposanue cnosapa onepamopos u onepayui.

[Iporpammbl OyjeM paccmaTpuBaTh Ha si3blkax mporpammupoBanus C,
C++ u C#. B paccMmarpuBaeMbIX sI3bIKax NPOrpaMMHUPOBaHUS A00aBIIEHHUE K
HAaOOpY CUMBOJIOB, SIBJISIFOIINXCS BBIPA)KEHUEM, 3HAKA «;» MPEBpAIIAET €ro B
ormeparop. Tak, Ha0Op CHMBOJIOB «i++» SBISETCS BBIPAKCHHEM, a
KOHCTPYKITHS «i++;» yiKe SIBJISICTCS OIepaTopoM.

[Ipu pazpaboTke mporpamMm CyHIeCTBYET psAJl OCOOEHHOCTEH, CBSI3aHHbIX
CO CKOOKaMU: KpYIJIbIMU, (PUTYPHBIMU U KBAJIPATHBIMH.

OnHuM W3 JIEUCTBUM, KOTOpPbIE MOTYT OBbITh 3allMCaHbl B HMCXOJHOM
TEKCTE MpPOrpaMM, SIBISIETCS BBI30B (PYHKIMI, 3amuChIBaeMbI B (opmare
Uma_¢yHkumm (). Bynem pazinyatrh BbI30B (DYHKIIMH IO IMOSIBICHUIO MAPhI
KPYTJIbIX CKOOOK W CHEAYIOIIMM Tepea HUMU uMmeHem. Cremayer oOpaTUTh
BHUMAaHHUE, 4YTO MpPHU 3TOM HYKHO OTJIMYaTh Mapy KpYIJblIX CKOOOK,

UCIIOJB3YEMbIX C JIPYTUMH SI3bIKOBBIMH KOHCTPYKUHUSIMU (HAmpumep, C



onepaTopamu if umm for).

VYuuteiBatoTcs Takxke U purypHsie ckoOku. OHU, HE BBI3BIBAIOT HUKAKUX
JEUCTBUM, HO CBSI3aHbI C OTPAHUYEHUEM O0JIACTU BUAMMOCTHU MEPEMEHHBIX.

Onepauuu, KOTOpbIE CBSI3aHbl C KBaJpaTHbBIMU CKOOKaMH, 3TO
oOpallleHHE K AJIEMEHTaM MacCHBa.

Kak mpaBuio, npu npoBeIeHUH CTATUCTUYECKUX UCCIIEIOBAHUI TEKCTOB
porpamMM K CIIOBapio ONEPATOPOB OTHOCAT CIACAYIOIINE DJIEMEHTHI:

- UMEHa apu(PMETUUECKUX U JIOTUUECKUX OTepaIuii;

- IPUCBaUBaHUS,

- YCIIOBHBIE U 0€3yCJIOBHBIE TIEPEXO/IbI;

- pa3aenuTeNy;

- cKOOKH (TIapHbIe);

- UIMEHa npoueayp u QyHKIIU;

- Belpakenust Tuna BEGIN...END, IF... THEN...ELSE, DO...WHILE.

Breipaxxenus Tuna BEGIN...END, IF...THEN...ELSE, DO...WHILE u
UM TMOJ00HBIE, OCYIIECTBIAIONINE OJIOYHYIO TPYIIIUPOBKY OMEPaTOPOB, MPHU
TOM pacCMaTPUBAIOTCA KaK €JUHBIE OINepaTrophl (TO kK€ OTHOCHUTCS U K
napam CKoOOK).

Dopmuposanue crosapsa onepanoos.

Omniepatopsl M OIEpalvu CBA3aHbl C OOBEKTaMH, HaJ KOTOPHIMH OHHU
BBITIOJTHSIFOTCA. TakuMu OOBEKTaMU SBISIFOTCS, TPEXKIE BCETO, KOHCTAHTHI,
MPOCThIE IEPEMEHHbBIC, MACCUBBI U CTPYKTYPHI, TAKKE OMEPaHIaMU SIBIISIFOTCS
(GyHKIMH, a TaK)KE KJIACChl U METO/IBI.

[Ipu ¢dopmupoBaHnuu cioBapeil OylieM YYUTHIBaTh  DJIEMEHTHI,
UCIIOJBb3YEeMbIE B pasliefiax ONMUCAHMM, TMOCKOJBKY O3TH 3JIEMEHTBHI TaKKe
MOHO pacCMaTpUBaTh KaK OMEpPaH bl WU ONEPaTOPHI.

B cocTtaB n3MepuMbIX CBOMCTB alrOpuT™Ma (WJIM TPOTrPaMMbl) BKIIFOUEHBI



CIIETYIOIINE MempuiecKue XapaKkmepucmuku.

- N; — YHCIIO MPOCTHIX (YHUKAIBHBIX) ONEPATOPOB, IOSBIISIOIINXCS B
JTAHHOW peav3aliuy;

- N; — YKCIO MPOCTHIX (YHUKAJILHBIX) OIEPaHIO0B, MOSBISIIOIIMXCS B
JTAHHOW peanu3aluy;

- N;y — oOiiee 4mcliO BCceX OMEPATOPOB, MOSBISIOMIMXCS B JTAHHOU
pean3alny,

- N, — oOmee 4uciao Bcex OIEpPaHIOB, IOSBISIONIMXCS B JTaHHOM
peali3arvu;

- f1j — uncno nosBneHuii B mporpamme j-ro omeparopa, rae j =1, 2, 3, ...,
Ny,

- f;j — umrcno NosBNEHMIA B IporpamMMme j-ro onepanna, rue j =1, 2, 3, ...,

Na;
- n; - YHCJIO UMEH BXOJHBIX U BBIXOTHBIX TIEPEMEHHBIX.
B KOHKpeTHO# peanu3anuy TEKCTa IPOrpaMMbl MOYKHO OIPE/ICINTh:
- coBapb N = Ny + Ny;
- mHy peanuzanuu mporpamMbl N = Nj + Ny;
- muny porpammsr N = ny -log, g + 15, -log, ny;
- o6beM nporpamMmsel V = N log, n=n Iogg n;
-[TOTEHIUAIBHBIN 00BEM MPOTPaMMBbl, COOTBETCTBYIOIINI MaKCUMAaJIbHO

KOMITAKTHOMY TEKCTYy MPOTPAMMBI, pPEalU3yIOMIEd JaHHBIM aIrOPUTM
* * *
Vv :(n2 +2)I092 (n2 +2);

*
- YPOBEHb pealin3aliu nporpammsel L = 7;

- HawIydlllee KOJIMYECTBO MOAYJIel, KoTopoe OyaeT olOecnedyuBaTth



*
n
MHUHHUMAJIBHYIO [UIMHY IIPOI'PAMMBI, konm ~ —2* ;
log, 2n,

- paboTa nporpaMMupoBaHus E = T

- YPOBEHB S3bIKa NPOrpaMMUpoOBaHus A = LV ;

LE
3000

- YUCJIO MEpPEJaHHbIX OITMOOK B IIporpamme B =

Mempuxu  Onunbl  npocpammebl U ONUHBL  PearuU3ayuu  MONCHO
UCNONIL3068aMb Ol BbIAGIEHUS  HECOBEPUIEHCME  NPOSPAMMUPOBAHUS,
KOTOpBIE SIBJISIOTCS CJICACTBHEM MPUMEHEHHUS HE CaMbIX yJadyHBIX MPHUEMOB
nporpamMmmupoBanusa. Ecimu pacdeTHble 3HA4YeHUs MJIMHBI MPOTPAMMBI U
JUIMHBl ~ pealin3aiuyd  oTiuyarrcs Oonee yem Ha 10 %, TO 9TO
CBUJIETEIHCTBYET O BO3MOKHOM HAJIIMYWU B MPOTpaMMe CIEAYIOUIUX IIECTH
KJ1aCcCO6 HecogepuLeHCcme:.

1. Hanmuuue mnocCneqOBAaTENBHOCTH  JOMOJHSAIOIIMX JAPYyr JApyra
OIIEpPaTOPOB K OJJHOMY M TOMY ke onepanay (Hampumep, 4 + C — A4).

2. Haynimurie HeotHO3HAYHBIX onepan1oB (Harpumep, A=D u 4 = C).

3. Hanuuue cMHOHMMMYHBIX onepanaoB (Hanpumep, A = Bu C = B -
Oonee JAKOHUYHBIM BApUAHTOM SIBISIETCS TPOCTOE MPUPABHUBAHUE
3HaYeHu nepeMeHHbIX 4 u ().

4. Hamnume oOmux mnoaebipakenuit (Hampumep: (A+B)C+D(A+B) -
37€Cb NMPUMEHEHO COBCEM HE 0053aTeNbHOE MOBTOPEHHE CYMMHPOBAHUS
nepeMeHHbIX A W B, 4YTO TPUBOAWT K JIOMOJHUTEILHOMY BpPEMEHU
BBITIOJTHEHHSI TIPOTPAMMBI.

5. HenyxHoe npucBanBanue (Hanpumep: C = A +B, eciau nepemMeHHas
C WCIoNB3yeTCcsl B MporpaMMe TOJIBKO OJauH pa3). [Ipu ogHOKpaTHOM
BBITIOJTHEHWHM KaKHWX-THOO OIepanuii HaJa IEePEeMEHHOM Herenecoo0pa3sHo

BBOJUTH JOIOJHUTEIBHBIA ONEpaHji, 3TO BEIET K YBEIMYEHHIO OObema
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naMsATH, PE3EPBUPYEMON MOJI MEPEMEHHbIE MNPOrpPaMMBbl, M YBEIUYHBAET
pasmep cioBapsi.

6. Hanuuue BbIpakeHUil, KOTOPbIE HE MPEJCTABICHBI B CBEPHYTOM BHUJIE
Kak MpousBelneHue MHOoxurenen (Hampumep: X - X + 2 - X - Y + Y - Y -
JaHHOE TpeoOpa3oBaHue MOXHO TpenctaBuTh kak (X + Y) - (X + Y), 1. e.
CBEpHYTh BBIpPOKEHHUE 10 KBajpara cyMMmbl mnepemeHHbIX X u Y). Takoe
NpEACTaBICHUE OKaXeTcss Oojiee JIAKOHMYHBIM U COKPATUT BpeMs,
HEOOXO0IMMOE JIJIS1 BBIMOJIHEHUS IPOTPAMMBI.

YpoBeHb peanuzaiiuy NpejacTaBiseT coOO0OM METpUUYECKU MoKas3aTelb,
KOTOpBIM  XapakTepu3yeT  CTENeHb  KOMIIAKTHOCTH  MPOTPaMMBl,
IKOHOMHUYHOCTh HCIOJIb30BAHMSI CPEJICTB AITOPUTMUYECKOTO s3bika. Uem
onke 3HaueHue L x equnuie, Tem 6oJee coBepIiieHHa MporpaMma.

AJTOPUTMHYECKH CJOXKHBIE MPOTrpaMMbl BBIUHUCICHHUS MaJIOTO 4HCIa
NEepEeMEHHBIX OyayT AaBaTh 3HAYUTEIBHO OOJie€ HHU3KOE 3HAYEHUE A, YEM
IPOrPaMMBbI BBIYHMCIIEHUSI OOJIBIIIOTO YKCIIa TIEPEMEHHBIX MO 3JIEMEHTAPHBIM
BBIpKEHUSIM. B CBSI3M € 3TUM METPUKY YPOBHS SI3bIKA IPOTPAMMHUPOBAHUS A
JUISL CPaBHEHMsSI SI3BIKOB CJIEyeT NPHUMEHSTh TOJIbKO Jisi KOHKPETHOMN
peaAMETHOM 00JlacTh M OJM3KMX THUIMOB 3a1a4. Huke npuBeieHbl TaHHBIE 00
YPOBHSIX HEKOTOPBIX U3BECTHBIX SI3BIKOB MPOrpaMMHUpoBanus (Tabnuma 1).

Tabnuua 1. YpoBHM SI3bIKOB MPOTPaMMHUPOBAHUS

SI3BIK A OTKIIOHEHUS
EcTecTBEHHBIN A3BIK 2,16 0,74
PL/1 1,53 0,92
AJron 1,21 0,74
ITackann 1,25 0,76
beticuk 1,22 0,72
DopTrpan 1,14 0,81
AccemOiep 0,88 0,42

1.2 Tlpumepsl penieHnid NPAKTHYECKUX 3aAaHUI
3aoaua 1. «Pacuem 3nauenuit hynkyuuy.

PazpaboTtaTh nporpaMmy il BBIYUCIICHUS 3HAUEHUN (PYHKIINU:
10



sin(x) +cos®(y), mpu X<Y;
F =<1In(x), npu X =Y;
sinz(x)+cos(y), npu X > Y.
3HaueHUs aprymMeHToB (YHKIMM BBECTH C KiaBuHaTypbl. Ha skpan
MOHUTOpA BBIBECTH 3HaueHHE (PyHKIMH. Onpenenuth 3HAYCHUS METPUK
Xoncrena, Ha OCHOBE KOTOPBIX JaTh OIIEHKY KauecTBa pa3pabOTaHHOTO
HCXOJHOTO TEKCTa MPOTPAMMBI.
Peanuzayua npocpammst. TEKCT MNporpaMMmbl Ui pealu3aluu
BO3MOXKHOTO  pEIICHUs TOCTaBICHHOW  3aJaud, pa3pabOTaHHOU C
WCIIOJIb30BAaHUEM sI3bIKa MporpaMMmupoBanus C#, npuBeneH B Tabmulie 2.

Tabnuna 2 — Peanuzanus nporpammsel juis 3aaaun «Pacyer 3HaueHUs

byukun"

HOMep CTPOKH CTpOKI/I IIpOorpaMMabl
1. using System;
2 namespace EX
3 {
4. class Program
5. {
6 static void Main()
7 {
8. double x, y, F;
9. char check;
10. do
11. {
12. Console.WriteLine("BBenure 3HaueHne nepeMeHHoil x");
13. Console.Write("x=");
14, x = double.Parse(Console.ReadLine());
15. Console.WriteLine("BBenuTe 3HaueHue nepeMeHHou y");
16. Console. Write("y=");
17. y = double.Parse(Console.ReadLine());
18. if (x<y)
19. F = Math.Sin(x) + Math. Cos(y)* Math.Cos(y);
20. else
21. if(x==y)
22. F = Math.Log(x);
23. else
24. F = Math.Sin(x) * Math. Sin(x) + Math.Cos(y);
25. Console.WriteLine("F = "+F);




26. Console.WriteLine("Xotute 3anyctuth nporpamMmy BHOBE? Y/N");
27. chek=char.Parse(Console.ReadLine());

28. Jwhile (check=="Y"|| check= =y");

29. }

30. }

31. }

Cnosapsv npozpammol
B Ttabmuue 3 mpuBeneHbl onepaTophl U ONEPALMU, WCIOJIb3yEeMbIE B
porpamme.

Tabnuia 3 - CiaoBaph OnepaTopoB U ONeparuii IporpamMmsI

. KommmuectBo
Howmepa ctpok ucxoaHou o
Ne /it Omneparopsl, onepauuu IIPOTrpaMMBl, TJI€ BCTPEYAETCA HOBTOPCHHMH € |
OIICPaTOp HJIM OIICpalia TEKCTE HCXO/HOU
IPOrpamMMBbl
1 using ...; 1 1
2 namespace ... 2 1
3 class ... 4 1
4 static void... 6 1
5 double... 8 1
6 char... 9 1
7 do... while() 10-28 1
8 Console.WriteLine() 12, 15. 25.26 4
9 Console.Write() 13. 16 2
10 ....Parse() 14.17.27 3
1 Console. ReadLine() 14.17. 27 3
12 if ()... else... 18.21 2
13 Math.Sin() 19.24.24 3
14 Math.Cos() 19. 19. 24 3
15 Math.Log() 22 1
; 1.8.9. 12. 13. 14. 15. 16. 17. 19. 22.(16
16 24.
25. 26. 27. 28
17 : 8.8 2
18 * 19.24 2
19 = 14.17.19. 22. 24. 27
20 + 19.24. 25 3
21 < 18 1
22 == 21.28. 28 3
23 {} 3(31). 5(30). 7(29). 11(28) 4
24 0 6. 12. 13. 14. 14. 15. 16. 17. 17. 18.123
19.
19. 19.21.22. 24. 24. 24. 25. 26.
27.27.
28
25 [ 28 1
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26 o 12.13. 15. 16.25. 26. 6
27 b 28. 28 2
. 12, 13, 14. 14. 15. 16. 17. 17, 19,19
28 19, 19,
22.24.24.24. 25. 26. 27.27
Bcero 116

Taxkum 0Opa3oM, KOJTUIECTBO CTPOK TAOIHUIIBI 3 €CTh YHCIIO YHUKAITBHBIX
OIIEpaTOpPOB U ONEpalvid, NOABIAIOIIMXCA B JaHHOM Tekcre. Ecmu
BBIYUCIUTh CYMMY 3HAa4€HHI U3 YETBEPTOro CTOJIOLA, TO MOJYy4YHM OOIee
YHICJIO BCEX OMEPATOPOB W OINEpaluid, UCIOIb3YEMbIX B HCXOJIHOM TEKCTE
nporpamMmbl. OTMETHM, YTO A (PUTYPHBIX CKOOOK, OMpENENsIomux OJIOK,
IpUBEJEHBI JBa HOMepa CTpoku. llepBblil ompenenser JeByl0 (QUIYpPHYIO
CKOOKY, OTKpPBIBAIOIIYIO OJIOK, a BTOpPOM — 3akpbiBarolyro. OTMETHM, YTO
TaKas mapa B CJIOBApE YUUTHIBAETCS TOJIbKO OJUH Pa3.

[IpoBeaem mMmOAPOOHBIN aHANW3 HCXOJAHOTO TEKCTa MPOTPaMMbl B
COOTBETCTBUU C MOJYYCHHOU TaOJIUIEH 2, HAUWHASI C €€ IEPBON MO3UIIHH.

Ilepsas cmpoka npoecpammer using System; (tabiuna 2, m.1).

KitoueBoe cioBo using mpencrasisieT co0oi KOMaHly (MHCTPYKIIMIO),
o0ecIeunBaroIlyo JOCTYIl K UMEHaM IIPOCTPaHCTBAa UMEH System.

CrnenoBaresibHO, KOMaHIy USing MOXXHO OTHECTH K BBITIOJIHSEMbBIM
omeparopam (tabdnuna 3, . 1). Onepatop using BcTpedaeTcss B mporpamme
BCEr0 OJUH pas.

CnoBo System mpexacraBiasier co0oil  uMs, HaJ  KOTOPBIM
ocyliecTBiseTcs onepauust using. Takum oOpa3om, ums System 3anocutcs
B TAONMILy cloBaps onepanaoB (Tabnuia 4, . 1). Ums System Bcrpeuaercs

B [IPOrpamMMe OJMH Pa3.

Cneodyrowas cmpouka npocpammsl namespace Ex (rabmuna 2, 1. 2).
CocTouT M3 omepaTropa nhamespace u omepaHaa EX, KOTopbie Takxke

MNPUCYTCTBYIOT B TCKCTC IIPOIrpaMMBbl B CIMHCTBCHHOM 3K3CMILIIAPC.
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Omnieparop 3aHeceH B TaOIMILy orepaTopoB (Tadauia 3, 1. 2), a onepaH

EX — B Tabauily onepanaoB (Tabnumna 4, m. 2).

Cmpoxu

e class Program

e static void Main()

e double x, y, F;

e char check;
TaKXe MPECTABIISIOT COO0N coUyeTaHHEe ONepaTopoB U ONEPAH0B, KOTOPhIE
BCTpPEYAIOTCA B TEKCTE OJUH pa3 (Tabmuma 2, m. 4, 6 u 8§), rae KIo4yeBbie
cnopa class, static void, double wu char mnpeacrapmstOT
COOTBETCTBEHHO omepaiuu, a Program, Main, X, y, F u check — umena
(onepanpl). Bee onepanuu momnanaroT B ¢lioBaph ornepaTopos (Tabmuia 3), a

UMCHA — B CJIOBaph OIepaHI0B (Tabuia 4).

Cneoyiowuii onepamop do ... while() (rabauma 2, n. 10-28).

[IpeacraBasier co0OM  MHCTPYKIMIO  peaju3alli  UKINYECKOTO
QITOPUTMA, KOTOpas HCIOJB3YyEeTCAd B TEKCTE€ NPOrpaMMbl OIWH pas.
PaccmorpuM Teno mukia (6JIOK OMEpaToOpoOB, 3aKIIOUYEHHBIX MEXIY

KJITIOYEBBIMH clioBamMu do ... while).

Ilepesoii cmpoukoti yuxna aensaemcs onepayusi 6bl306a QYHKYUU 6616004
cmpox na 3kpan monumopa Console.WritelLine().

JlanHast oniepariist TOBTOPSIETCS B TEKCTE MPOTrpaMMbl 4 pasza (Tabiuma 2,
n. 12, 15, 25, 26). B kaxaoM H3 3TUX CIIydyaeB MPUMEHEHHS omepaTopa
BbI30Ba (pyHknuu (Metona) Console.Writeline() BXOAHBIM MmapamMeTpoM

(GyHKIUU SIBISIETCSI CTPOKa (CTPOKOBasi KOHCTAHTa). 3HAUYEHHE CTPOKOBOM

14



KOHCTAHThI B KQKJIOM ClIy4ae IPUMEHEHUS OIlepaTopa pa3Hoe:
 "BBeguTe 3HaUeHUE MEPEMEHHOM X;
 "BBeguTe 3HaUCHUE MEPEMEHHON y";
="
* "XoTHUTE 3aIyCTUTh porpaMmy BHOBb? Y/N".
Bce nepeuncineHHble KOHCTAHTHI SIBJIAIOTCS ONEpaHAaMu U 3aHOCSTCS B

tabnuiry 4. Kaxxapiii ©3 nepedncieHHbIX ONEepaH/I0B UCIIOIb3YETCS OJIUMH pas.

Credyrowum no xo0y 8bINOJIHEHUSI NPOSPAMMbL BLINOIHAEMCS ONePamop
Console.Write(); BbI30Ba (QYHKIMK BBIBOJAA CHMBOJIOB Ha JKpaH
(rabmuma 2, . 13, 16).

Omneparop ucoyib3yercs 2 paza ¢ pa3HbIMH ONIEPAHIAMU:

o 'x=""

. "y:"’

KKIbIH M3 KOTOPBIX HMCIOJB3YETCS B IpOorpaMme OJHOKpaTHo. Oreparop

BKJIFOYAETCS B TAOJIMITYy ONIEPaTOPOB, OTIEPAHIbI — B TAOIHUILY ONEPaHIOB.

Cneodyrowas onepayus

x = double.Parse(Console.ReadlLine());

Bxurouaer tpu oneparopa:

= — omeparop npucBauBanms (TaOymma 2, m. 14, 17, 19, 22, 24, 27)
HCTOJB3YETCS B Mporpamme 6 pas;

... Parse() — oneparop BbI30Ba (YHKIMU MPEOOPA30BAHUS CTPOKH B
3aJlaHHbIi TU (Tabnuua 2, n. 14, 17, 27) ucnons3yercs B mporpamme 3 pasa;

Console.ReadlLine() — omepaTop BbI30Ba (PYHKIIMHM CUYUTHIBAHHSI
CTPOKH C KJIaBHATyphI (Tabnuma 2, . 14, 17, 27) ucnons3yeTcs B mporpamme

3 pa3za.

15



Onepamop if()..else... (tabmuua 2, m. 18, 21) HCIOIB3yeTCS TBAXKIBI

B TCKCTC IIPOI'paMMBI IS BETBJICHHA aJITOPHUTMA.

Onepayuu (Tabmuna 2, 1. 19, 22, 24).

F = Math.Sin(x) + Math.Cos(y) * Math.Cos(y);
F = Math.Log(x);
F = Math.Sin(x) * Math.Sin(x) + Math.Cos(y);

BKITIOYAIOT CJICAYIOIINE PaHee He pACCMOTPEHHBIC ONIEPATOPHI:

Math.Sin(x) - omeparop BbI30Ba (YHKIIMH BBIYMCICHHS CHHYCA,
UCIIOJNB3YyeTcs 3 pasa;

Math.Cos(y) - omepaTop BbI30Ba (PYHKIIMM BBIYUCIICHHS KOCHHYCa,
IIpUMEHsIETCA 3 pa3a;

Math.Log(x) — omepaTop BbI30Ba (DYHKIIMU BBIUMCIICHUS Jorapudma,

HCIIOJIBb3YCTCA OAWH pas.

Hmena F, x n y sBusarorcs onepannamu: F ucnosb3yercs 5 pas, X —

8pas, y — 7 pas.

Cumsonvl  «», «», «*» MU «t», HCHOIb3yeMble B MpOrpaMMme,
0003HAYaIOT CIEIYIOUIUE OTEPALIUHN:

; — ollepalus OINpeAesieHUs 3aBeplIeHUsl omeparopa, ucrnoiib3yercs 16
pas;

, — OTlepallusl OTACICHUS SJIEMEHTOB CIIUCKA, UCTIOb3YyeTCs 2 pasa;

* — onepanus yMHOKEHUS, UCTIOJIb3YETCA 2 pa3a;

+ — onepanus CJI0KeHHs (CLETUICHHs CTPOK), UCTIONb3YeTCs 3 pasa.

16



Cumeonbl «<» U «= =» UCHOJB3YIOTCS JJISI ONPENENECHUS JIOTUYECKUX
omnepanyii CpaBHECHUS:

< — onepalusi CpaBHEHUS «MEHBIIE», UCTIONb3yeTcs 1 pas;

= = — omnepalusi CpaBHEHHS «PaBHO», UCIIOJIb3YyETCs 3 pasa.

B mo3umusax 23 wu 24 Tabmumel 3. TPENCTABICHBI CHMBOJIBI,
ONPEICIISIIOIINE CIETYIONINE OTePAIUU:

{} — onepanus Havana u 3aBepuIcHHUs 0JI0Ka HMHCTPYKIIUH, HCIIOJIb3YETCS
4 pa3za;

() — onepanus Havana ¥ 3aBEPIICHUS CIHCKA apaMETPOB WIH YCIOBUS,

UCIIOJNB3yeTcs 22 pasa.

OcTaBiuecs 4eThIpe MO3UINH TaOIHUIIBI 3 COAEPKAT CUMBOJIBI:
|| — omeparust JTOrMYeCKOro CIOKEHHUS (IU3BIOHKIIMS), HCHOJIb3YeTCS
OJIMH pa3s;

¢ 9

— omneparysi OnpeiesIeHUs] CTPOKOBBIX KOHCTAHT, UCIIOJIb3yeTCs6 pas;
¢’ — omepanus OINpeJeeHUs CUMBOJIbHBIX KOHCTAHT, UCIOJIb3yeTCs 2
paza;

. — OTiepalus CBSI3bIBAHUS UMEH, UCTIONb3YyeTCs 19 pas.

Ta6nuna 4. - CioBapb onepaHi0B MPOTPAMMBI

Ne Omnepanibl Howmepa ctpox Koumiectzo
n/n [TOBTOPEHMI
1 [System 1 1
2 |Ex 2 1
3 |Program 4 1
4 |Main 6 1
5 X 8. 14. 18. 19.21.22. 24. 248
6 8.17.18.19.19.21.24 |7
7 |check 9.27.28, 28 4
8 |"Beenure 3HaueHme nepeMeHHO X" 12 1
9 [|'x=" 13 1
10 |"Beenute 3HaueHue nepemMeHHOH " 15 1
I |"y=" 16 1
12 |F 8. 19, 22. 24. 25 3)
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13 "Xorure sanyctuts nporpammy BHoBL? Y/N" |26 1
14 'Y" 28 1
15 |y 28 1
16 "F=* 25 1
Bcero 36

[Ipoananuszupyem conaepkanve Ttadbmumna 4. Ilozunum 1, 2, 3 u 4
coJiepKaT UMeHa onepanaoB System, Ex, Program, Main(), xotopsie
UCIIOJIB3YIOTCS B TIporpamMMe 1o oJgHoMy pazy. CTpoKoBbIe KOHCTAHTHI (11. 8,
9,10, 11, 13 u 16 Tabauie! 4):

"BBeaure 3HaUYCHHE IEPEMEHHOU X'

=t

"BBenurte 3HauE€HHUE MEPEMEHHON V";

y="

"XoTuTe 3ammycTuTh nporpaMmy BHOBb? Y/N";

"F = "HCIONB3YIOTCS B TEKCTE IPOTPaMMBbI OJTHOKPATHO (Tabmuiia 4).

CUMBOJIbHBIE KOHCTaHTHI 'Y' ¥ 'y' IPUMEHSIOTCS TaKXKE 110 OJTHOMY pazy
(rabmuna 4). IMena nepeMeHHbIX X, Y, check u F moBTopsiroTcst B mporpamme
COOTBETCTBEHHO 8, 7,4 u 5 pas.

Jlns paccmaTpuBaemMoil MporpaMMbl CHUCOK BXOJHBIX U BBIXOJHBIX
napaMeTpoB (Tabsuiia 5) He 00amaeT OOJIBIINM pa3zHooOpazreM. BxoHbpIMU
napaMeTpamu SIBJISIIOTCS] 3HAYCHHS] TIEPEMEHHBIX

x = double.Parse(Console.ReadLine());

y = double.Parse(Console.ReadLine());

check=char.Parse(Console.ReadLine()).

Tabnuia 5. - BxogHbIe ¥ BRIXOHBIE IEPEMEHHBIC TTPOTPAMMBI

BxoniHbIe IepeMeHHbIE BrIxoHbIE TEpEMEHHBIE
X "BBenuTe 3HaueHue nepeMeHHom x"
y ny="
check "BBeauTe 3HaUeHHE TEpeMEeHHON y"
y:
IIF =ll
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"XoTuTe 3ammycTuTh nporpamMmmy BHOBb? Y/N"

=
BBIXOI[HBIMI/I SHAUYCHUAMMU SABJIAIOTCA IICCTh KOHCTAHT, AJIA KOTOPBIX

MMEHA COBITAJIAl0T CO 3HAYCHUSIMU, U OJTHA NTepeMeHHas F:
Console.WriteLine("BBeaute 3naueHue nepeMeHHou x");
Console.Write(*'x=");

Console.WriteLine("BBenute 3Hauenune nepeMeHHou y'");
Console.Write("'y=");
Console.WriteLine("F = "+F) — B 3ToM ciy4ae JBa BBIXOJIHBIX

_n

napamMerpa: cTpokoBas koHcTaHTa "F =" u nepemenHas F;
Console.WriteLine("XoTuTte 3amycTuTh mporpammy BHOBb? Y/N").
Ouenka xapakmepucmuk npozpammol
Hcnonbiys chopMupoBaHHbIE TaOIHIBI C HEOOXOIUMBIMU TapaMeTpaMU
Il pacyeTa W OPUMEHSS COOTHOLICHHS  XOJICTEHAa, BBIYUCIUM
XapaKkTEepUCTUKU paccMaTrpuBaeMor mporpamMmbl. CBeleM BCE pPe3yiabTaThbl

pacyeToB METPHK XOJICTeNa B Ta0IuIA 6.

Tabnuua 6 - 3HaueHus MeTpuk XoJicTea AJisl MPOrpaMMbl

Ob6o3Hauenue u popmyia
3HaueHue
HanmeHoBaHME XapaKTepUCTHKH JUTSL BEIYUCIICHHSI

Yucno HPOCTHIX (YHHUKaJIBHBIX ) N 28
ONEPaTOPOB M ONEpALIUI !
Yucio IIPOCTBIX (YHHKaJIbHBIX ) n 16
OTIepaH/IOB 2
Oo0mee

1 IMCTO  BCEX  ONEpaTopos N, 116
1 onepanuit
OO011ee YnciIo BcexX OMepaH]I0B N> 36
Yucno BXOAHBIX M BEIXOAHBIX EPEMEHHBIX 0 10
(mapameTpoB) 2
CiioBapb MporpaMMsbl n=ni+n, 44
JIJInHa peanu3anuu NporpamMmbl N=N;+N; 152
J1iHa porpaMMbl N =ny -logy ng +n; -log, ny 198,68
O6beM nporpaMmel (B OUTax) V =Nlogyn 830

* * *
. \ :(n +2)Io (n +2)
[ToreH1anbHBIN 00bEM POrPaMMBbI 2 92\ 43
V *
L=—

YpoBeHb peanu3aiiy mporpamMmbl Vv 0,052
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YpoBeHb peann3aiuu s3bIKa A=LV 2,23
PaGoTta nmporpaMMUpOBaHHUS E=V/L 15960
_LE
Yucno nepegaHHbIX OMIMOOK B pOrpaMMe 3000 0,3
BreiBOABI:

1) JlnuHa peanu3alMd MEHBIIC JTUHBI MPOTPAMMBI, CIICA0BATEIBHO,
HECOBEPILIEHCTBA B IPOTrPaMME OTCYTCTBYIOT.

2) YpoBeHb peanu3aliii UCCIeayeMO PorpaMMbl BeChbMa HU3KUH, TakK
KaK MOTEHIHUAIBHBIM 00BEM MPOrpaMMbl B 3HAUUTEIHLHON CTENIEHW MEHBIIIE
€e pealbHOTO 0OBEMA.

3) BO03MOXHOCTH sI3bIKa MPOTPAMMHPOBAHMS HMCIIOJIB30BAaHBI Ha
JIOCTaTOYHOM YpPOBHE.

3agaua 2. «3aMeHa CTPOK TAOUIbI»

Jana BemectBeHHass TaOimuna pasmMepom M x N amemenTtoB. Pasmep
TaOIHIIBI BBOAUTCS C KJIaBUATypbl. [loMeHATh MecTaMu CTPOKH TaOJHUIIBI IO
MpaBUIIy: CTpoKa ¢ HoMepoMm 0 MEHsIETCs ¢ MOCJIEIHEN, CTpOKa ¢ HOMEpOoM 1
C NIPEANIOCICIHEN U T. .

[Ipumep npoBeACHUs JaHHOU ONEpaliy IPUBEACH HUXKE.

Tabnuira B ©CXOTHOM BHUJIE [IpeobpazoBanHas Tabuia
10 20 30 40 9,0 10,0 11,0 12,0
50 6,0 7,0 80 50 6,0 7,0 80
90 10,0 110 12,0 10 20 30 40

Pa3paboTtars nporpamMmy U onpeaeanTh 3HAYCHUSI METPUK XOJICTEe/a, Ha
OCHOBE KOTOPBIX JIaTh OIICHKY KadecTBa pa3pabOTaHHOTO MCXOHOTO TEKCTa
MPOTPAMMBI.

Tabnmuna 7 — Peanmuzanus mporpaMmbl Ui 3a7ayd «3aMeHa CTPOK

TadmuIeD Ha sS3bIke CH.

Howmepa

CTpoKu nporpaMMsl
CTPOK P porp

1 using System;
2 namespace Exemp
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11
12

13
14

15
16

17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39

40

41
42

43
44
45
46
47
48
49

{

class Replace

{

static void IIpountars(double[,] a, int n, int m)

{
inti, j;

for (i=0;i<n;it+t+)
for (j = 0; j <m; j++)
{
Console.Write("Dnement[{0},{1}]: ", 1, J);
a[i, j] = double.Parse(Console.ReadLine());

I
¥

static void Beisectu(doublel[,] a, int n, int m, string ¢popmar)
{
inti, j;

for (i = 0; i <n; i++, Console.WriteLine())
for (j = 0; j <m; j++)
Console.Write(dhopmar, a[i, j]);

b

static void ITepecrasuts (double[,] a, int Hom1, int Hom2, int m)

L
intj;

double b;

for (j =0;j <m; j++)
{
b = a[Homl, j];
a[HOMI, j] = a[HOM2, j];
a[HOM2, j] = b;

}
}

static void Main()

{

int n, m, mp, Hom1, HOMZ;
double[,] a;

ConsoleKeyInfo knaBuiia;
do

{

Console.Clear();
Console.WriteLine("Ckosnbko cTpok:");

n = int.Parse(Console.ReadLine());
Console.WriteLine ("Ckonsko cTos6108:");
m = int.Parse(Console.ReadLine());

a = new double[n, m];

[Ipounrats(a, N, M);

Console. WriteLine("\nHMcxonnas Tabmumna”);

Brisectu(a, n, m, " {0,8:f2}");




50 mp =n/2;
51 for(nom1=0,H0M2=n-1; HOM ] <mp; HOM | ++,HOM2--)
52 IlepectaButh( a8, HOM1, HOM2 , M);
53 Console.WriteLine ("\nTa6mnu1ia nocne nepectaHoBKH CTPOK");
54 BriBecTr(a, n, m, "{0,8:12}"); ,
55 Console.WriteLine ("\n/lyis Beixoaa Haxxmute kinasumry ESC");
56 knaBumra = Console.ReadKey(true);
57 } while (xnaBumra.Key = ConsoleKey.Escape);
58 }
59 }
60 }
Tabnuna 8 - CaoBaphb onepaTopoB U oneparuii IporpaMmel
Ne ii/mn OrnepaTopsl, ONIepaIiK Howmepa ctpoxk Komuectso
j PATOPBL, otiepall pa ¢1p MOBTOPEHUN
1 using...; 1 1
2 namespace 2 1
3 class ... 4 1
4 static void... 6, 16, 23, 34 4
5 double [,] 6, 16, 23, 37 4
6 it 6, 6, 8, 16, 16, 18, 23, 23, 23, 23, 25, 12
36
7 string... 16 1
8 ConsoleKeyInfo 38 1
9 for () 9, 10, 19, 20, 27,51 6
10 do{}while() 39 1
11 Console. Write() 12, 21, 42, 44 4
12 Console.WriteLine() 19, 48, 53, 55 4
13 Console.ReadLine() 13, 43, 45 3
14 ....Parse() 13, 43, 45 3
15 Console.Clear() 41 1
16 Console.ReadKey() 56 1
17 new double[] 46 1
18 new int 41 1
19 [pountats() 47 1
20 Briectn() 49, 54 2
21 IlepectaBuTh() 52 1
22 .Key 57 1
23 ConsoleKey.Escape 57 1
1, 8, 9, 9, 10, 10, 12, 13, 18, 19, 19,
20, 20, 21, 25, 26, 27, 27, 29, 30, 31,
24 ; 36, 37, 38, 41, 42, 43, 44, 45, 46, 47, 42
48, 49, 50, 51, 51, 52, 53, 54, 55, 56,
57
6, 6, 6, 8, 12, 12, 12, 16, 16, 16, 16,
18, 19, 21, 21,23, 23, 23, 23, 29, 30,
25 , 30, 31, 36, 36, 36, 36, 37, 46, 47, 47, 44
49, 49, 49, 49, 51, 51, 52, 52, 52, 54,
54, 54, 54,
26 49, 54 2
27 50 17
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9, 10, 13, 19, 20, 27, 26, 29, 30, 31,

8 F 43, 45, 46, 50, 51, 51, 56 !
29 - 51 17
30 ++ 9, 10, 19, 20, 26, 27, 51 1
31 - - 51 1
30 0 3(60), 5(59), 7(15), 11(14), 17(22), 9
24(33), 28(32), 35(58), 40(57)
6, 9, 10, 12, 13,13, 16, 19, 19, 20, 21,
33 0 23, 27, 34, 41, 42, 43, 43, 44, 45, 45, 30
47,48, 49, 51, 52, 54, 55, 56, 57
34 M 6, 13, 16, 23, 29, 30, 30, 31, 37, 46 10
35 ” 12,42, 44, 48, 49, 54, 55 7
36 45 1
37 12, 13, 13, 19, 21, 41, 42, 43, 43, 44, 17
45, 48, 53, 55, 56, 57, 57
38 < 9, 10, 19, 20, 27, 51 6
39 1= 57 1
Bcero 252
Ta6muma 9 - CoBapb ornepaH/IoB MPOrpaMMBbl
KommaectBo
Ne i/m OnepaTopsl, OnepaLuu Howmepa ctpok HOBTOpCHH
1 System 1 1
2 Exemp 2 1
3 Replace 4 1
4 IIpounTtaTh 6 1
5 N 6, 13, 16, 21, 23, 29, 30, 30, 14
31, 37, 46, 47, 49, 54
6, 9, 16, 19, 36, 43,46, 47, 49, 50, 51,
6 n 54 12
7 m 6, 10, 16, 20, 23, 27, 36, 45, 46, 47, 12
49, 54
8 i 8,9,9, 12,13, 18,19, 19,21 9
9 j 8, 10, 10, 12, 13, 18, 20, 20, 25, 27, 14
27, 29, 30, 31
10 “Onement[{0},{1}]:“ 12 1
11 hopmar 16, 21 2
12 HOM 1 23,29, 30,51,51,5152 7
13 HOM2 23, 30, 31, 36 4
14 b 26, 29, 31 3
15 Main 34 1
16 mp 36, 51 2
17 KJIaBUILIA 38, 56, 57 3
18 “CKOJIBKO CTpOK: “ 42 1
19 “CKOJIBKO CTOIOI0B: A4 1
20 ‘“\nMcxomunas Tadbnuna” 48 1
21 <“{0,8:2}” 49, 54 1
99 "\nTa6nuua ) mocel o 1
MePECTAHOBKY CTPOK
"\n st BBIXOJA  HAXXMUTE
23 knasuiy ESC" o !
24 rue 56 1
Bceero 95

Ta6muma 10. - BxoaHbIe U BBIXOAHBIE TIEPEMEHHBIE POTPaMMBbI
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BXO}_IHI:IC NEPEMCHHBIC BBIXO)_IHBIC NEPEMCHHBIC

a "Omement[{0},{1}]:"

n ¢dopmar

m "CKOJIBKO CTPOK:"
KJIaBHIIA a

"CKOJIBKO CTOJIOIOB:"

"\nlcxonuas Tabnuma"

"\nTabnuma nocne nepecTaHOBKH CTPOK"

"\n/ly1s1 BeIXOAa HaxkmuTe kiaBuiry ESC"

Ouenka xapakmepucmuk npozpammol

Tabnuua 11. - 3Hauenus meTpuk XoicTeaa Jjsi IporpaMMel

HaumenoBanue O06o3HayeHue u GopmyJa st 3HAYEHHE
XapaKTePUCTUKH BBIYHCIICHHS
Urico mpocThIX (YHUKANBHBIX) OIEPaTOpOB U n, 39
onepauun
Uricno mpocThIX (YHUKAJIBHBIX) ONIEpaHI0B Kk 24
OO0111ee YMCII0 BCeX OMepaTopoB M oneparuit N 252
OO0111ee YnCIio, BCeX ONEPaH 0B N, 95
OOmiee  YMCIO  BXOAHBIX M BBIXOJHBIX n, 12
[epeMeHHBIX (T1apamMeTpoB)
CroBapb NporpaMmbl n=n,+n 63
JliMHa peanu3aiyn N=N;+N, 347
JlTiHa IporpaMMel N =n; - log;n; +n; - logzn, 316
O6BeM nporpamMmel (B GUTax) V= (N2 +Ny) - logy(ny + ny) 2074
“=(n,+2) - +
[loTeHnMaNpHbII 00bEM MPOTPAMMEBI V= (o +2) -logy(n, +2) 107
YpOBEHB peanu3ayy MporpaMmsl L=V'/V 0,051
VpoBeHb s3bIKa A=L-V 548
PaboTa 1o nmporpaMMHpOBaHHIO E=V/L 40354

BreiBOABI:

1) JlnvHa peanm3arniy OOJIbINEe pacueTHON JUTMHBI porpamMmbl Ha 9%. B
nporpamMme MIPUCYTCTBYIOT HECOBEPIIICHCTBA. [IposiBnennem
HECOBEPIIICHCTBA MPOTPAMMBI SIBJISTFOTCS CTPOKHU:

- b=aluoml, j];
- afnoml, |] = afnom2,j];
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- afnom2, ] =D.

[IpeacraBneHHasi mociie0BAaTEILHOCTh MPUCBAMBAHUM OYEHBb OJIM3Ka K
HEOJTHO3HAYHOCTH OIEPaHJIOB.

2) YpoBeHb peanu3aliii UCCIeayeMOr porpaMMbl BeCbMa HU3KUH, TakK
KaK MOTEHIHUAIBHBIM 00BEM MPOrpaMMbl B 3HAUUTEIHHON CTENIEHW MEHBIIIE
€€ peaibHOTO 00beEMA.

3) Bo3MOKHOCTH sI3bIKa MPOrPaMMHUPOBAHUS UCIIOJIB30BaHbl HA HU3KOM

YPOBHE.

3aoaua 3. «3anpaska 6aka MonaueoM»

Omnpenenutp kiacc «baky, onuckIBarOUi NMOHATHE « TOMIMBHBIN OaK.
JIaHHBIN KJIACC TOJKEH UMETh CICITYIOIINE HOJIS:

* [IMPHUHA, JJIMHA U BHICOTA B CAHTUMETpPAX;

* BHJI TOILIMBA.

B knacce 10mKHBI TPUCYTCTBOBATH OMEPALIMH (METOIbI):

* [OJTHAs 3alpaBKa 0aka 3aJIJaHHBIM BUJIOM TOILIMBA;

* BBIUHCIICHHE CTOMMOCTH TTOJTHOM 3ampaBKH Oakxa.

bak wumeer Bun mnapamrenenunena. CraHgapTHBIM cUUTaeTcs Oak,
UMEIOIIMK BU KyOa (IUMpuHa, AJIMHA U BBICOTA COBMAAAIOT).

Bo3MoxHbIE pa3HOBUIHOCTH OAKOB:

* 0aK C 0OIMHAKOBOW MIMPUHOWN W JNIMHOW U UHAUBUIYaTbHON BBICOTOM;

* 0ak ¢ MHAWBHAYAJbHBIMH pa3MepaMu 1O IIUPHUHE, JJIWHE U BBICOTE.
CtouMOCTh OAHOTO KYOMYECKOTO CaHTHMETpa TOIUIMBA OIPEACIseTcs
noJsiMu kiacca «TormmuBoy». CTOMMOCTh TOIUIMBA B paMKax pelICHUs 3aauu
HEeU3MEHHa. Bpilaua CTOMMOCTHM TOIUIMBA JOJDKHA OBITH peaiu30BaHa
CIIEIUAILHOW OTIEpaIMEN ATOr0 Kiacca.

3aro0JIHUTh U BBIBECTH I1a 9KpaH CTOUMOCTD 3alIPpaBKH YCTBIPCX 0aKoB:
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10 x 20 X 30 cM, TOIUIUBO - Ta3;

10 x 10 X 20 cM, TOTIIIMBO - KEPOCHH;

10 X 10 x 10 cM, TOIIIMBO - OCH3MH;

20 x 20 X 20 cM, TOIIMBO - OCH3MH.

Pa3zpaboTaTs mporpaMMmy u OmpeaeanuTh 3HAYCHUS METPUK XO0JICTEIa, Ha
OCHOBE KOTOPBIX JIaTh OIIEHKY KadecTBa pa3pabOTaHHOTO MCXOJHOTO TEKCTa
IPOTPaMMBI.

Tabmuua 12 — Peanuzanusi mporpamMmbl Uil 3afaud «3ampaBka Oaka

TOILTUBOMY Ha s3bIke CH.

Howmepa CTpokH IporpaMmsl
CTPOK

1 using System;

2 namespace EX2

3 {

4 class TommuBo

5 {

6 private static double menal'az = 0.05;

7 private static double nenaKepocun = 0.08;

8 private static double nenabensun = 0.1;

9 public static double I{ena(string Bun)

10 {

11 switch (Bun)

12 {

13 case “ra3”: return nenal a3;

14 case “kepocun’: return uenaKepocus;

15 case “Oensun”: return nenabeH3ux;

16 default: return 0.0;

17 }

18 }

19 }

20 class bak

21 {

22 private double x, y, h;

23 private string BuaToruga;

24 public void 3amomauTs(double xb, string Bu)

25 {
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

x = xb; y = xb; h = xb; punToriuea = Buz;

}

public void 3amonuurs(ref double xb, string Bux)
{

x = xb; y = xb; h = xb; punTormnuBa = Bu;

}

public void 3anonuuTs(double xb, double yb, string Bun)

{

x =xb; y = yb; h = xb; sunTomnusa = Bum;

}

public void 3amomuuTs(double xb, double yb, double hb, string Bun)
{

x = xb; y = yb; h = Xb; punTomnusa = Bu;

¥

public double Ormnara()

{

return x * y * h * Torumso.llena(Bug T omnmBa);
}

}

class Program

{

static void Main()

{

double x = 20.0;

Bak b;

b = new baxk();

b.3amoxauTe( 10.0,20.0,30.0, “raz”);
Console.WriteLine(«CroumocTts 3amnpaBku: « + b.Omara());
b.3amomauTe( 10.0, 20.0,«kepocum»);

Console. WriteLine(«CroumocTs 3ampaBku: « + b.Ommara());
b.3amomauTs( 10.0,«0eH31HY);

Console. WriteLine(«CtoumocTs 3anpaBku: « + b.Omnara());
b.3anomauTH(reP X, «0eH3UHY);

Console. WriteLine(«CtoumocTs 3anpaBku: « + b.Omnara());

Console.ReadKey();

}
}
}
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Tabnuua 13. - CiioBapbs onepaTopoB U olepaluii MporpaMmbl

KonnuectBo
Ne /i OmnepaTopsl, onepaluu Homepa ctpok HoBTOpCHHii
1 using... 1 1
2 namespace 2 1
3 class... 4 1
4 double... 24, 28, 32, 36, 40 5
5 void... 9, 16, 23, 34, 47 5
6 double 6,7, 8, 22, 24, 28, 32, 32, 36, 36, 36, 12
49
7 string ... 9, 23, 24, 28, 32, 36 6
bax... 50 1
Console.WriteLine() 53, 55, 57, 59 4
10 Console.ReadKey() 60 1
11 new bax() 51 1
12 3anomHuTH() 52,54, 56, 58 4
13 Omurara() 53, 55, 57,59 4
14 return 13, 14, 15, 16, 42 5
15 Tommso.L{ena() 42 1
6,7,8,13, 14,15, 16, 22, 23, 26,
16 . 26, 26, 26, 30, 30, 30, 30, 34, 34, 34, 38
’ 34, 38, 38, 38, 38, 42, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60
17 22,22, 24, 28, 32, 32,36, 36, 36, 52, 16
' 52, 52, 54, 54, 56, 58
18 * 42,42, 42 3
19 _ 6, 7, 8, 26, 26, 26, 26, 30, 30, 30, 30, 21
B 34, 34, 34, 34, 38, 38, 38, 38, 49, 51
20 13,14, 15,16, 4
21 + 53, 55, 57, 59 4
3(63), 5(19), 10(18), 12(17), 21(44),
22 {} 25(27), 29(31), 33(35), 37(39), 12
41(43), 46(62), 48(61)
9, 24, 28, 32, 36, 40, 42, 47, 51, 52,
23 0 53, 53, 54, 55, 55, 56, 57, 57, 58, 59, 22
59, 60
24 “r 13,14, 15,52, 53, 54, 55, 56, 57, 58 10
25 switch (Bu) 11 1
6,7, 8, 16, 42, 49, 52, 52, 52, 53, 54,
26 58, 59, 59, 21
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27 case 13, 14,15 3
28 default 16 1
Bcero 208
Tabnuua 14 - CioBapb onepaHaoB NpOrpaMMbl
Ne /it Onepanabl Howmepa ctpoxk II;O;P:);ZZTI;;

1 System 1 1

2 EX2 2 1

3 Tomauso 4 1

4 neHal a3 6, 13 2

5 0.05 6 1

6 neHaKepocun 7,14 2

7 nenabensun 8,15 2

8 0.08 7 1

9 0.1 8 1
10 Lena 9 1
11 BUJI 9, 11, 24, 26, 28, 30, 32, 34, 36, 38 10
12 "raz" 13,52 2
13 "kepocuH" 14, 54 2
14 "0eu3un" 15, 56, 58 3
15 0.0 16 1
16 X 22,26, 30, 34, 38,42,49,58 8
17 y 22, 26, 30, 34, 38, 42 6
18 h 22, 26, 30, 34, 38, 42 6
19 suaTornBa 23, 26, 30, 34, 38, 42 6
20 3anoJHNUTh 24 1
21 b 326%,3%6, 26, 28, 30, 30, 30, 32, 34, 34, 12
22 yb 32, 34, 36, 38 4
23 hb 36, 38 2
24 20.0 49,52,54 3
25 10.0 52,54, 56 3
26 b 50, 51, 52, 53, 54, 55, 56, 57, 58, 59 10
27 Main 47 1
Bcero 93

Tabmuia 15 - BxogHble ¥ BRIXOAHBIE IEPEMEHHBIE TTPOTPAMMBI

BXO}_IHBIC TNICPEMCHHBIC

BBIXO}_IHBIC TNCPEMCHHBIC

"CtoumMocTb 3anpaBku:"

b.Omata()

Ouenka xapakmepucmuk npozpammeol
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Ta6nuna 16 - 3nauenus meTpuk XoJicTeaa I MporpaMMbl

HamnmenoBanune O6o3nauenne u popmyna st 3HaueHme
XapaKTEePUCTUKH BBIYHCIICHHS
Yucno mpocThiX (YHHKAIBHBIX) OIEPATOPOB H n, 28
onepauui
Unciio mpocThIX (YHUKAIBHBIX) OMIEPaH/OB N 21
O0u1ee YnciIo BceX ONMEpaTopoB U onepanui N; 2208
O011ee YncIIo, BCeX OMEPaHI0B N2 93
OO0mee  4YMCIO  BXOOHBIX M BBIXOIHBIX nz* 2
MMepEMEHHBIX (TIapaMeTPOB)
CoBapb OpOrpaMMBbl n=n,+n 55
JlnuHa peanusanuu N=N;+N, 301
JIIMHa POrpaMMBl N =n; - logzn + n; - logzn, 263
O6beM porpaMmel (B GUTax) V= (N2 + Ny) - logy(ng + ny) 1740
IloTeHmanbHEII 00bEM TPOTPaMMBI V' =(nz +2) - logz(n; + 2) 4
YpOBeHb pean3aliiii MporpaMMBbI L=V'/V 0,002
YpOBeHb s3bIKa A=L-V 0,008
PaboTa no nmporpaMMupOBaHHIO E=V/L 757065

BreiBOABI:

1) JlnuHa peanu3alMy MPEBHIIACT PACYCTHYIO JUIMHY MPOrPaMMBI
oonpmie yem Ha 10%. B mnporpamme mOpUCYTCTBYIOT HECOBEPIIEHCTBA.
[IposiBieHHEM HECOBEPIIIEHCTBA MPOTrPAMMBI SIBJISIFOTCSI CTPOKHU:

-x =xb;, y =xb; h =xb; (tabnuna 12, crpoku 30, 34);

-x = xb,; h = xb, (Tabnuma 12, ctpoka 38).

[IpencraBnenHas mNOCIEAOBATEIbHOCTh IPUCBAMBAHUN MPEIACTABIISIET
coboif Habop omepanvii ¢ CUHOHUMUYHBIMU OINEpaHAaMH, 4YTO B
3HAQUUTEIPHON  CTEMEHM  CHWIXKAeT  KAuyeCTBEHHBIE  XapaKTEPHUCTUKH
MPOTPAMMBI.

2) YpoBeHb peanuzaiuy UCCIeayeMON IporpaMMbl BeCbMa HUZKUM, TaK
KaK MOTCHIMAIBHBIA 00BEM MPOrpaMMbl B 3HAYUTEIHHOW CTEIIEHU MEHBIIE
€€ pealibHOro 0Obema.

3) Bo3MOKHOCTH sI3bIKa MPOTrPaMMUPOBAHUS UCIIOJIB30BAHbl HA HU3KOM

YpOBHE.
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1.3 3apanus a1y ayAuTOPHOI padoThI

3aoaua 1. «3epkanbHoe yucio»

BBectu ¢ KiaBHaTyphl TPEX3HAYHOE HATYPaAJIbHOE YHCIIO. BRIUUCIUTE U
BBIBECTU Ha HKPaH 3€pKAJIbHOE YHCIIO, MOJyYEHHOE IMyTeM M3MEHEHUs nudp
4yciia Ha OOpaTHOE MO OTHOIICHUIO K MCXOJHOM MO3ULUHU (HAapuMmep, s
yucia 253 JopKHO ObITh moiydeHo 352). Pazpaborate mnporpammy u
ONPENEIIUTh 3HAYEHUSI METPUK XOJICTEAA, HA OCHOBE KOTOPBIX /1aTh OIIEHKY
KayecTBa pa3pabOTaHHOI'O UCXOJHOTO TEKCTA MPOTrPaMMBbl.

Tabmuna 17 — Peamuzanust mporpamMmbl ISl 3aauud  «3€pKajabHOE

qucio» Ha a3bike CH#.

Howmepa ctpok CTpoKu mporpammsl
1 using System;

2 class Revers

3 {

4 public static void Main()

5 {

6 uint ch, copia, cifra, newch;

7 string str;

8 Console.Write("Beeaute Tpex3HauHoe HaTypajgbHOE YUCIO: ");
9 str = Console.ReadLine();

10 ch = uint.Parse(str);

11 copia = ch;

12 newch = 0;

13 cifra = copia % 10;

14 newch = newch* 10 + cifra;

15 copia /= 10;

16 cifra = copia % 10;

17 newch = newch* 10 + cifra;

18 copia/=10;

19 cifra=copia % 10;

20 newch = newch* 10 + cifra;

21 copia /= 10;

22 str = "Eciu nepeBepuyth " + ch + " Gyzmer " + newch;
23 Console.WriteLine(slr);

24 Console.ReadLine();

25 }

26 }

3aoaua 2 «Bvoiuucinenue cymmol I1eMeHMO8 MACCUBAY
Berunciurse CyMMY 3JIEMEHTOB LEJIOUNCIIEHHON MaTPUIIbI

pazmepoM M x N | pacniosiosxeHHBIX B TPEYTOJIbHON 00JIACTH C BEpPIIMHAMMU:
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ecepeIMHa TIEPBOM CTPOKH;
®IICPBBIN JIEMEHT MOCJIEHEN CTPOKH;
®I10CJICIHUM DJIEMEHT I10CJIEAHEN CTPOKHU.

[Tpumep oOaacTH I MaTPHUIIBI pa3MepoM 3x5:

DNIeMEHTBI, BXOISIINE B aHAIM3UPYEMYIO 00J1acTh, OTMEUEHBI ITu(ppamu,
OCTaJIbHBIC AJIEMEHTHI - CHMBOJIOM *. PazpaboTaTh nmporpamMmy 1 OnpeaeanTh
3HAYEHUs] METPUK XOJICTEJa, Ha OCHOBE KOTOPBIX JaTh OIEHKY KadecTBa
pa3pabOTaHHOTO UCXOJHOTO TEKCTa MIPOTPaAMMBL.

Tabnmuna 18 — Peanuzanus mnporpammbl Ui 3afauu  «Bwrauciienue

CYMMBI 2JIEMEHTOB MaccuBay Ha si3bike CH.

Howmepa ctpox Ctpoku mporpaMmsl

1. using System;

2. namespace Prim

3. {

4. class Summ

5. {

6. static void Read(int[,] a, int n, int m)

7. {

8. inti, j;

9. for (i=0;i<n;i++)

10. for (j =0;j<m; j++)

11. {

12. Console. Write("Dmement[ {0}, {1} I: ".i.j));
13. a[i, j] = int.Parse(Console.ReadLine());

14. }

15. }

16. static void Show(int[,] a, int n, int m, string form)
17. {

18. inti, j;

19. for (i = 0; i <n; i++, Console. WriteLine())
20. for (j=0;j<m;j++)

21. Console.Write(form, a[i, j]);

22, }.

23. static int SumsStr(int[,] a, int nom, int perv, int posl)
24. {

25. int j,s=0;
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26. for (j = perv; j <= posl; j++)

217. s +=a[nom, j];

28. return s;

29. }

30. static void Main()

31. {

32. int n, m, s, nom, perv, posl;

33. int[,] a;

34. ConsoleKeyinfo klav;

35. do

36. {

37. Console.Clear();

38. Console. Write("Ckompko cTpok:");

39. n = int.Parse(Console.ReadLine());

40. m=2*n-1;

41, a = new int[n, m];

42, Read(a, n, m);

43. Console.WriteLine("\nMcxonnas marpuna');

44, Show(a, n, m, "{0,8:d}");

45, for(s=0,nom=0,perv=posl=m/2; nom<n; nom++,perv--
,pOsl++)

46, s += SumStr(a,nom,perv,posl);

47. Console.WriteLine("Cymma smemeHTOB=" + S);

48. Console.WriteLineC'/[Ins  BbIXOa HAXXMUTE KIIABHUILIY
ESC");

49, klav = Console.ReadKey(true);

50. } while (klav.Key != ConsoleKey.Escape);

51. }

52. }

53. }

B 3apauax,

1.4 3ananus 1 caMOCTOSITEIbHOM PadoThI

npeajaracMblx  JII  CaMOCTOATCIILHOI'O

HEO0OXO0IMMO BBITIOJIHUTH CICAYIOIIEE:

*  pa3paboTaTh MPOrpamMMmy, PpEATU3YIONIYI0 3aJaHHBIA aITOPUTM
(pexoMeHayeTCs UCTIOIB30BaTh S3bIKH MporpammupoBanus C, C++, C#);

® C(I)OpMI/IpOBaTB CJI0Bapb HporpaMMel, OXBaTBIBaIOIHI/Iﬁ OIICpaHabl,

OTIEpPaTOPHI U ONEPaLINY;

* cioBapu 0o(popMUTH B BUE TAOIHII;

* paccuuTaTh METPUKH XO0JCTeaa, 0QOPMHUB PE3yIbTaT B BUJIE UTOTOBOM

TaOIUIIEL;

® IMPOBCCTHU
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coJiepKaTeNbHbIE BBIBOJBI COJEpPIKAIME OLIEHKY KayecTBa pa3pabOTaHHOTO
TEKCTa MPOTPaMMBbL:

1) olleHUTh YpOBEHB MPOTPAMMBI, CPABHUB MOTEHIUALHBIN U peabHBIN
00BHEMEL;

2) BBISIBUTh HAJIMYUE HECOBEPILIECHCTB HAa OCHOBE CPABHEHMS [JIMHBI
peanu3alyy U pacyeTHOM JJIMHBI IPOTrpaMMBbl, YKa3aTh CTPOKH MPOrPAMMBI,
coJiep Kalire HECOBEPILIEHCTBA U TUI HECOBEPILICHCTB;

3) OlICHHUTH YPOBEHH HCIIOJIH30BAHUS BO3MOKHOCTEH SI3bIKA peai3alliy.

3aoaua 1. Hanmcatb W HOpoTECTUPOBATH  (DYHKIMIO, KOTOpas
«IEepEeBOPAYMBACT» CTPOKY, IMEpPEJaBaeMyl0 € B KauecTBe IapaMerpa, B
3epKaJIbHOE COCTOSIHUE.

3aoaua 2. Jlano natypanpHoe ymcio N. BwiBecTM Ha sKkpaH 4YHCIO,
KOTOpO€ TMOJIyYUTCS Tociie BbIMUChbIBaHUS HUPp umciaa N B oOpatHoM
nopsiake. J{Jis mosmyyeHuss HOBOro Yucia COCTaBUTh (DYHKIIMIO.

3aoaua 3. Hanucath U NpoOTECTUPOBATH (PYHKIHMIO, MOJACUUTHIBAIONIYIO
KOJIMYECTBO MHUHUMAIbHBIX AJIEMEHTOB B KaXKIOM CTPOKE LEIOUYUCICHHON
MaTpPHIIBI.

3aoaua 4. Hamucatb W TpOTECTUPOBATH (PYHKIIMIO JISI BBIYMCIICHUS

qucia coueTaHui o popmyre

K n! n(n-1)....(n—k +1)
C = =
" k!(n-k)! k!

3aoaua 5. Tlo 3apannbiM 3HaueHusM X[20], Y[20] BeraucauTh
19 15
inz; pu in-yi>0;
i=0 i=1
u=
19 15
Zyiz; npu in'YiSO-
i=0 i=1
3aoaua 6. Hamucath U mpOTECTHPOBATH (DYHKIHIO, MPEOOPa3YIONIYIO

CTPOKY BOCBMEPUYHBIX IU(P B IKBUBAICHTHOE €M 11€JI0€ IECATUIHOE YHCIIO.

3a0aua 7. Omnwmcath (yHkmuo minmax(X,y), KoTopas IIpHCBauBaeT
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MIEPBOMY IapaMeTpy OoJblliee, a BTOPOMY - MEHbIIEE M3 3HAYCHUM X U ).
Ucnone3yss 3Ty (QYHKIWIO, TMepepaclpee/iuTh BBEJICHHBIC 3HAYCHUS
nepeMeHHbIX 4, B, C Tak, 4To0bl cTaio A < B < C,

3aoaua 8. Jlanbl nBe KBajapaTHbie Marpuilpl. Hameuarats Ty U3 HUX,
KOTOpass UMEET MUHUMAJIbHBIN «CleA», T. €. CyYMMY D3JIEMEHTOB TJIaBHOM
nuaroHanu. Mcnonb3oBaTh (YHKIMIO JUJII HAXOXJACHUS CJeda MaTPUIbl U
(GYHKITMIO TIeYaTH MaTPUIIBI.

3aoaua 9. CocTaBUTh U IPOTECTUPOBATH (DYHKITUIO JJIsI BEIYUCICHUS

f(x,n,m):i(;;!.

3aoaua 10. Hanucatp 1 nmpotecTUpoBaTh GyHKIMIO COMpress(), kotopas
«C)KHUMAET» CTPOKY, YAAJsIsl U3 HEE BCE MPOOEbI.

3aoaua 11. Hammcatrb u mnpoTecTUpoBaTh (YHKIUIO, KOTOpas
MOJICYUTHIBAET, CKOJBKO pa3 B 3aJaHHOM CTPOKE BCTPETMJICS YyKa3aHHBIH
CUMBOIJL.

3aoaua 12. Hanucath U MpOTECTUPOBATh (DYHKIMIO, KOTOpasi HAXOIUT B
MAacCCUBE MUHUMAIbHBIN MO MOYJIIO SJIEMEHT U 3aMEHSIET UM BCE DJIEMEHTHI C
HEYETHBIMU HOMEpaMHu.

3aoaua 13. Hammcarb u mporecTHpoBaTh (GYHKIHUIO, KOTOpas B
IPSIMOYTOJILHOW MAaTPHIIC HAXOIUT CyMMY SJIEMEHTOB J-i CTPOKH.

3aoaua 14. Hanucatb M mnpoTecTHpoOBaTh (YHKIUIO, KOTOpas IO
3aJJaHHOMY HATypaJIbHOMY YHCITy OTpeesieT KOJTMIECTBO IU(p B HEM U UX
CYMMY.

3aoaua 15. Hamucatb ¥ TpOTECTUPOBATH (PYHKIHIO, KOTOpas IO
3alaHHON CcTpoke Str, comepskameld OykBbl UM MUGPBL, HOPMUPYET HOBYIO
CTPOKY, COCTOSIIIIYIO TOJIbKO U3 IUdp, BXOAAIUX B Str.

3aoaua 16. Hanucatb 1 mpoTECTUPOBATh (PYHKIIMIO, TOJACUUTHIBAIOIIYIO

KOJIMYCCTBO ITIOJIOKHUTCIIBHBIX 3JICMCHTOB B MaCCHBC.
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3aoaua 17. HanucaTh U OpOTECTUPOBATh (PYHKIMIO, BBIYUCISIONIYIO

y=Yx (0<xk?2) UCITIOJIB3YSI UTEPAIMOHHYIO0 (hOpMYITY

I
=Y A=Y -
y|+l yl 3(yl Xj

HauanbHoe mpubmmxenue )y, = x. HMrepauum mnpekpaTuth Mpu

JOCTH>KEHHUH YCIIOBUS
| Vi — ¥i < 2-10°,

3aoaua 18. CocTaBUTh W TMPOTECTHPOBATH (PYHKIUIO JII 3aMEHBI
CHUMBOJIOB «:» Ha «.» B 33JIAaHHOU CTPOKE, HAYMHASI C YKA3aHHOMU MO3UIUU.

3aoaua 19. BeISICHUTB, CKOJIBKO IIPOCTHIX YHCEN HAXOAUTCS B UHTEPBAJIE
[n, m], u pacnedarats ux. [y onpenenenus, spisiercs U O4epeTHOE YHUCITO
MPOCTBIM, COCTaBUTh ()YHKITUIO.

3aoaua 2(0. Hanucath U MpOTECTUPOBATh (DYHKIUIO JI BBIYMCIICHUS
IJIOIIA/IN TPEYTOJIbHUKA, 3aJJAHHOTO KOOPJANHATAMH BEPILIMH.

3aoaua 21. HanucaTh U NpoTeCTUPOBATh (DYHKIIUIO ISl HAXOXICHUS B
IPsIMOYTOJIBHOM MaTpHIE HOMEpa CTPOKHU, UMEIOIIEH MaKCUMaIbHYI0 CYMMY
AJIEMEHTOB.

3aoaua 22. Hammcatb u mpoTecTUpPOBaTh (YHKIUIO, KOTOpas
npeoOpa3yeT CTPOKYy MABOMYHBIX I[H(PP B IKBUBAICHTHOE €M Ieoe
JECATUYHOE YUCIIO.

3aoaua 23. Hanucath 1 NpoTeCTUPOBaTh (DYHKIIMIO, KOTOpasi B CTPOKE,
nepeaaBaeMoi el B KauecTBe MapaMeTpa, 3aMeHsIeT KaX bl BTOPOM 2JIEMEHT
Ha 3aJaHHBII CUMBOJI.

3aoaua 24. Hamvcath W MPOTECTUPOBATh (DYHKIMIO MJIS CIIOXKCHUS U
BBIYUTAHMS BEIIECTBEHHBIX MaTpull. OgHUM U3 (QOopMalbHBIX MapaMeTPOB
JOJKEH OBITh MPU3HAK BUIA ONIEpaliy.

3aoaua 25. Hamucatb u mnpoTecTUpoBaTh (YHKIHMIO, KOTOpas

npeoOpa3yeT  CTPOKY  INECTHAAIATEPUYHBIX  JJIEMEHTOB  4HCla B
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AKBMBAJICHTHOE €M 11eJ10€ AECCITUYHOE YMCIIO.

2 OHEHKA ITPOI'PAMMHOTI'O CPEJACTBA HA OCHOBE
METPUK JIZKHJIBA
2.1. TeopeTuueckue cBeeHUsI

B kauectBe Mephl JOrMYecKOd TpyAHOCTH JKWIO MpensioXusl 4uciio
JOTUYECKUX <JIBOMYHBIX TMPUHATUN perieHuit». Hawmbosmee 1eHHBIM s
NPAKTUKU SABIISETCA TO, YTO TaKas OILEHKAa MOXXET ObITh MOJIy4YeHa BPYUYHYIO
Ha OCHOBE 3pUTEIBLHOTO aHaJIM3a TEKCTa MPOrpaMMbl JTUOO aBTOMAaTUYECKH C
NOMOILbIO  CHEUUAIbHO pPa3pabdOTaHHBIX MNPOTPAMMHBIX AHAJIU3ATOPOB,
IPUYEM OTHOCUTEIBHO HECIIOKHBIX.

Jlornueckasi CIOXKHOCTh ITPOTrpaMMBbl ONPEIEISAETCS KaK HACBIIEHHOCTh
IporpaMMbl yCJIOBHBIMHM OIIEpATOPaMU M OIEparopaMu LUKJIa. BBogsrcs
CJIEIYIOIME XapaKTEPUCTUKH MPOrPaMMHOTO CPEJICTBA:

*CL — aOconioTHast CIOXHOCTh MPOTPaMMBbl, XapakTepuzyemas
KOJIMYECTBOM OIEPATOPOB YCIOBUH;

*cl — oTHOcHTENmbHAS CIOXKHOCTH HPOTPAMMBI,  OINPEICIISIOIAsT
HACBIIIEHHOCTh IIPOrpaMMBbl ONEpaTOpaMH YCIOBUSA (BBIUMCIAECTCS Kak
OTHOIIIEHUE a0COMOTHOM ciiokHOCTH CL K 001ieMy uucity oneparopos L).

* KOJINYECTBO ONEPATOPOB LUKIIA L1g0p;

* KOJIMYECTBO OIEPATOPOB YCIOBUS LF;

* YUCJIO MOAYJIEH WIH NOJACUCTEM Lpoq;

*OTHOILLIEHWE YMCJIA CBSI3€d MEXIYy MOAYJAMH K 4YHCIYy MOJYJIEeH

CNG
L

)
mod

®OTHOILICHHUC quciia HCHOPMAJIbHBIX BbIXO/10B n3 MHOXECTBaA

*

. N
ONepaToOpoOB K 00IIIEMY YUCITy OlIepaTopoB f = %
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®HA/IS)KHOCTh MPOTPaMMBbI (BO3MOXXHOCTb TOTO, YTO JIaHHAs MPOrpaMma
npopaboTacT ONPECICHHBINH IEepHUoJ BPEMEHH 0€3 JIOTMYeCKHX cOOoeB),
pPaBHYIO €IMHMIIE MUHYC OTHOILIEHHE YHCJIAa JIOTUYECKUX COOEB K 00IIemMy
YHCITy 3aITyCKOB;

eMepa TOYHOCTH (CBOOOJIBI OT OIIMOOK) - OTHOIIEHUE KOJUYECTBA
MPaBUJILHBIX JAHHBIX KO BCEH COBOKYITHOCTH JAHHBIX;

®IIPEIIU3UOHHOCTH (M€pa TOTr0, HACKOJIBKO YacTO MOSBIISIIOTCA OLUIMOKH,
BbI3BAaHHBIC OJJMHAKOBBIMU MPUYMHAMHU) — OTHOIIEHHE YHCIA (PAKTUICCKUX
OIMOOK Ha BXOJIe€ K OOIIEMY YWCIy HAOJIOAAeMBIX, OIIMOOK, MPUYMHAMU

KOTOPBIX ABUJINCH OTU OIIMOKHU Ha BXOJ€C.

2.2. [IpuMepsl pelieHMH NPAKTHYECKUX 3aJaHUMN
3aoaua 1 «Bviuucnenue 3nauenuit hynkyuu)
®yuknus Y=F(X) 3aiana ciemyonmm oopa3om:

05 mpu x < 0,5
X+ 1lopu —0,5 < X < 0;
xX*~1mpu 0 < x < 1;
X-=1 mpu x > 1.

Heobxomumo paspabotarh mporpamMmy [jisi BBIYMCICHUS 3HAYEHUUN
9TOW (GYHKIMM W HAa OCHOBE JIEKCHYECKOTO aHah3a HCXOJHOTO TEKCTa
IpOrpaMMBbI OLICHUTh €€ Ka4eCTBO C MCMOJb30BaHUEM MeTpuK [[xunoda.

Peasm3anusi mporpamMmbl. TekcT mnporpaMmbl il peaau3aluu
BO3MOKHOTO aJITOpUTMa PEIICHUs MOCTaBJICHHON 3a7auu, pa3pabOTaHHBIN C
WCITOJIb30BAaHUEM sI3bIKa MporpammupoBanust C#, npuBeneH B Tabmure 19.

Tabmuma 19 — Peammsanus mporpamMmbl s 3amadul  «Beraucienne

3HaYeHUM PyHKIUN"

Howmep crpoku CTpoku nporpamMmmsl
1 using System;
2
3 class Operator
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4 {

5 public static void Main()

6 {

7 float x,

8 Y;

9 char rep;

10 string str;

11

12 REPEAT:

13 Console.Clear();

14 Console. Write("Bsenute apryment GyHkmum: ");
15 str = Console.ReadLine();

16 x = float.Parse(str);

17 if (x<=0)

18 if (x<=-0.5)

19 y = (float)0.5;

20 else

21 y = (float)(x + 1.0);

22 else

23 if (x<=1.0)

24 y = (float)(x * x - 1.0);

25 else

26 y = (float)(x - 1.0);

27

28 str="F("+x+")="+vy;

29 Console.WriteLine(str);

30

31 Console. Write(" /11 moBTOpa BHIYMCICHNN HAKMHTE KiaBuiy Y: ");
32

33 rep = char.Parse(Console.ReadLine());
34 if (rep=="Y"||rep =="y') goto REPEAT;
35 }

36 }

[IporpaMmma HammcaHa ©0€3 WCIOAL30BAaHUS OMEPATOPOB  IMKIIA.
[ToBTOpEHME MpOLEAYP BBIITOIHEHUS ONIEPATOPOB IMPOrPAMMBI PEATU30BAHO C
MOMOIIIbIO oneparopa goto, npuMeHeHue KOTOPOro He PEKOMEHIYETCs MpU
pa3zpaboTke MPO(PEeCcCHOHAIBHOIO MPOTPAMMHOI0 OOECHEUYEeHUSs], MOCKOJIbKY

34aTPYAHACT IIOHUMAHUC IIPOI'PAMMBI. OI[HaKO B y‘IC6HBIX HeJsiX IIPUMCHCHHUC

JAHHOTO orepaTopa OyaeM CUUTATh JIOIYCTHMBIM.

[IporpaMma He WMMeeT LMKIOB W Moxayien. ClenoBaTelibHO, MOXKHO
OIpeACnTh cieaytomye xapaktepuctuku: L, Lig, CL u cl, mpuuem CL = L.
IIpu moxcuere oOiiero KojauuecTBa onepaTopoB L mporpammer Oyem

PYKOBOACTBOBATLCA IIpaBHIIAMHA, OIIPCACICHHBIMH IIPH IIOACUYCTC OIICPATOPOB
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B MCTPHKaAX XoJicreaa.

B Ttabnune 20 npuBeneHsl onepaTopbl U ONEpalyy, UCIOJIb3yeMble B
nporpamme. [Ipu noacyere yuciaa oneparopoB CiaeayeT UMETh B BUAY, UYTO B

cTpoke 28 (cM. Tabmuny 19) ckoOKHM UCTIOIB3YIOTCS KAK CUMBOJIBI CTPOKOBBIX

KOHCTAHT, a IIOTOMY OII€CpaTOpaMu HC ABJIAIOTCA.

Tabnuua 20. CioBapb onepaTopoB U ONEpaLUi MPOrpaMMBbl

KonuuectBo
Nen/m |Onepatopsl, onepanuu Howmepa ctpok HOBTOpeHHiE
1 using... 1
2 class... 3
3 {} 4(35), 6(34)
4 public static void 5
5 float 7
6 char 3
7 string 10 1
8 Console.Clear() 13 1
9 Console. Write() 14, 31 2
10 = 15, 16, 19, 21, 24, 26, 28, 32 8
11 Console.ReadLine() 15, 32 2
12 ....Parse 16, 32 2
13 if()... else... 17(22), 18(20), 23(25) 3
14 if()... 33 1
15 <= 17,18, 23 3
16 + 21, 28 2
17 - 24, 26 2
18 * 24 1
19 Console.WrileLine() 29 1
20 == 33 2
21 | 33 1
22 goto 33 1
23 1, 8,9, 10, 13, 14, 15, 16, 19, 21, 24, 17
’ 26, 28, 29, 31, 32, 33
24 , 7 1
13, 14, 15, 16,18, 19, 21, 23, 24, 26,
23 29, 31, 32, 32, 14
26 0 5, 13, 14, 15, 16, 17, 18, 19, 21, 21, 20
23, 24, 24, 26, 26, 29,31,32, 32, 33
Bcero 92

OueHka XapakTepUCTUK NPOTrPaMMBbI

B s3pike mporpammupoBanus C# K KaTeropuu OINEpaTOPOB YCIIOBHS
MOT'YT OTHOCHTBLCS YCJIOBHBIC OIlepaTopbl BeTBiIeHUsS 1if m omepaTtopbl
uKiI0B for

00s3aTeIIbHOM MopAAKEC COACPIKAT JIOTHUYICCKOC BBIPAKCHHUC, ABJIAIOLICCCA
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YCJIOBHEM BBITIOJIHEHUSI YKa3aHHBIX OIEpPaTOPOB.

B ncxoaHOM TeKCTe MporpaMMbl UCIOJIB3YIOTCS YCJIOBHBIE ONEPATOPHI
if, koTophle pacmonararoTcs B cTpokax ¢ Homepamu 17,18, 23 u 33 (cwm.
tabmuiy 19). Mcxoas w3 monydeHHBIX JaHHBIX (Tabnumna 20) momydaem
CJICTYIOIINE PE3YIbTAThI OIIEHKU XapaKTEPUCTHK MTPOTPaMMBI:

* YHCJIO OTIEpaTOpOB ycaoBui L paBHo 4 (Tabnuma 19, n. 13 u 14);

* abcomtoTHas cinoxHOCTh CL = 4, Tak Kak B MpOrpaMMe UCIOJIb3yeTCs
YeThIpE OTepaTopa yCIOBUS;

* OTHOCHUTENBbHAS CI0KHOCTh ITPOTrpaMMBbI paBHa:

cl = CL/L =4/92 = 0,0435.

C ToukM 3peHUs JEKCUUYECKOT0 aHaIn3a UCXOJHOTO TEKCTA MPOrPaMMBbl
MPEACTABICHHOE pEIICHUE HE SBISICTCS CJIOXKHBIM, TaK KaK KOJIHMYECTBO
BETBJICHW B MPOTpaMMe BeCbMa HEBEIWKO (4 omepaTopa YCIOBHS), YTO
MOJATBEPKAACTCA  HEBBICOKOW  BEJIMYMHOW  METPUKU  OTHOCHUTEIIbHOM
CJIOKHOCTH TIPOTPAMMBI.

3aoaua 2 « DynKyusa KOnupoeanus 31eMeHmo8 Maccuea

Heobxomumo paszpaboTarthb byHKIHIO, KOTOpas KOMHUPYET
MOJIOKUTEIBHBIE DJIEMEHTBHl W3 OJHOTO OJHOMEPHOTO IIEIOYHCICHHOTO
MaccuBa B JApPyrod MaccuB. Mcmonb3yst 3TOT METOM, CIEAyeT BBIMOJHUTH
KOIMUPOBAHUE TTOJIOKHUTEIHHBIX JIEMEHTOB JIBYX MCXOJHBIX MaccuBOoB A n B
B maccuB C.

Pa3mep ncxomupix MaccuBoB A 1 B BBecTH ¢ Ki1aBHaTypbl. ITH MACCHUBBI
3alOJIHUTh CIOy4YalHbIMM 4YucliamMu u3 auanazoHa ot —100 po 300.
Cdopmuposannbrit MaccuB C BBIBECTH Ha IKpaH.

BreimaTe cooOiieHne Ha 3KpaH B cirydae, koraa maccuB C okaspIiBaeTcs
nycTeiM. J[J1 pazpaboTaHHON MPOrpaMMbl HA OCHOBE JIGKCHYECKOTO aHaIM3a

HCXOAHOI'O TCKCTA OIIPCACINTD 3HAYCHUA MCTPHUK I[)KI/IJ'I6EL

41



Peanu3zanus nporpamMmsl

PaccmoTpuM BapHMaHT peanu3ani BO3MOYKHOI'O AJITOPUTMA PELICHUS
MIOCTABJICHHOW  3ajayd, pa3pa0O0TaHHBIH C  HMCIHOJb30BAaHUEM  S3bIKA
nporpaMmmupoBanust C#, B KOTOPOM IPUMEHSIOTCS ITPOTPAMMHBIE MOIYJIH.
[Ipumep peanuzanuu Takod mporpamMmsbl NpuBeaeH B Tadiuie 21,

Tabmuua 21 — Peanuszanuss nporpammbl s 3agaud  «QyHKUHUS

KOIIMPOBAHUA 3JICMCHTOB MaCCHUBa»

HoMepa CTpoK CTpokH IporpaMmsl
1 using System;
2 class Exempl
3 {
4 public static int[] Copy(int[] a)
5
6 int [] b = new int[a.Length];
7 int j=0;
8 for(int i=0; i<a.Length; i++)
9 {
10 if(a[i]>=0) {b[j)=alil;j++}
11 }
12 return b;
13 }
14
15 public static void Zapoln(ref int[] a. Random g)
16 {
17 for (inti = 0; i <a.Lcngth; i++)
18 {
19 a[i] = g.Next(-100, 300);
20 }
21 }
22
23 public static void Print(int[] a, string str. string strl)
24 {
25 Console.WritcLine(strl);
26 for (inti = 0: i <a.Lcngth; i++)
27 {
28 if(a[i]'=0) Console.Write(str, a[i]);
29 }
30 Console. WriteLine();
31 }
32
33 public static void Main()
34 {
35 int[] a, b, c, p;
36 Random g = new Random();
37 charr;
38 do
39 {
40 Console.Clear();
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41 Console.WriteLine("Ompenenure pasmep mepBoro maccusa!');
42 a = new int[int.Parse(Console.ReadLine())];

43 Console.WriteLine("Onpenenute pazmep BToporo Maccusal');
44 b = new int[int.Parse<Console.ReadLine())];

45 ¢ = new int[a.Length + b.Lcngth];

46 Exempl.Zapoln(ref a, g);

47 Exempl.Zapoln(ref b, g);

48 Exempl.Print(a," {0,5}", "IlepBoiit mcxomnbrit Mmaccus!!!");

49 Exempl.Print(b," {0,5}", "BTopoii ncxonusiii maccus!!!");

50 p = Exempl.Copy(a);

51 Array.Copy(p, O.c, 0, a.Length);

52 p = Exempl.Copy(b);

53 Array.Copy(p, O, c, a.Length, b.Length);

54 Exempl.Print(c," {0,5}". "Pe3ynprarnsiii maccus!!!");

55 Console.WriteLine():

56 Console. WriteLine("Bsimosauts oBTop nporpammbi? Y/N™);
57 r = char.Parsc(Console.ReadLine());

58 } while (r=="Y"||[r=="y");

59 }

60 }

B 6-if, 42-i1, 44-ii u 50-i1 cTpokax (Tabmmma 21) kiIrO4YeBbIE CIIOBA
int[..] mpencraBistoT coOoif omepaTophl BBI30BA METOJIAa KOHCTPYKTOPA.
KiroueBoe ciioBo Random B 36-i cTpoke MCHONB3YETCSl ABAXK/IBI: B IIEPBOM
cllyyae 3TO OIEepaTop OIUCAHUSI THUIA, BO BTOPOM — BBI30OB METO/A-
KOHCTPYKTOpA.

B tabnuiie 22 npuBeneHbl onepaTopbl U ONEpAIM, UCIOJIb3yEMbIE B
porpaMme.

Tabnuua 22. - CioBaps onepaTopoB U onepanuii MporpaMMbl

KommuectBo

Neni/mm Omnepatopsl, onepanuu Howmepa ctpoxk N
1 using... 1 1
2 class... 2 1
3 public static... 4,15, 23, 33 4
4 int[] 4,6, 15, 23, 35 5
5 new 6, 36, 42, 44, 45 5
6 int 7,8,15,17, 26, 5
7 string 23,23 2
8 char 37 1
9 Random 15, 36 2
10 . Length 17, 6. 8, 26, 45, 45,51, 53 8
11 Next 19 1
12 Console.WriteLine() 25, 30, 41, 43, 55, 56 6
13 Console. Write() 28, 1
22 Console.ReadLine() 42, 44, 57 3
15 for() 8,17, 26 3
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16 do{}while() 38-58 1
17 if() 10, 28 1
18 Console.Clear() 40 1
19 Exempl.Zapoln() 46, 47 2
20 Parse() 42, 44, 57 3
21 Exempl.Print() 48, 49. 54 3
22 Exempl.Copy() 50, 52 2
23 Array.Copy() 51,53 2
6, 7, 8, 10, 17, 19, 26, 36, 42, 44, 45,
24 F 50, 52, 57 14
25 >= 10 1
26 I= 28 1
27 == 58, 58 2
28 < 8,17, 26 3
29 ++ 8,10, 17, 26 4
30 return 12 1
4, 4, 6, 6, 10, 10, 10, 15, 19, 23, 28,
31 [ 28, 35,42, 44, 45, 16
4, 8, 10, 15, 17. 19, 23, 25, 26, 28,
32 0 28, 30, 33, 36, 40, 41, 42, 42, 43, 44, 35
44, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 57, 58
3(60), 5(13), 9(11), 16(21), 18(20),
33 {3 24(31), 27(29), 34(59), 39(58), 10, 13
48, 49, 54.
15, 19, 23, 23, 28, 35, 35, 35, 46, 47,
34 ’ 48, 48, 49, 49,51, 51, 51, 51, 53, 53, 25
53, 53, 54, 54, 54
1, 6,7, 8,8, 10, 10, 12, 17, 17, 19,
35 , 25, 26, 26, 28, 30, 35, 36, 37,40. 41, 38
’ 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 55, 56, 57, 58
6, 8, 17, 19, 26, 28, 30, 40, 41, 42,
36 42, 43, 44, 44, 4545, 46, 47,48, 49, 32
50, 51, 51, 52, 53, 53, 53, 54, 55, 56.
57. 57
37 int[...] 6, 42, 44, 45 4
38 Random() 36 1
39 “” 41, 43, 48, 48, 49, 49, 54, 56 8
40 ¢’ 58, 58 2
Bcero 263
OuneHka XapaKkTepuCTHK MPOrpaMMBbI
Yucno oneparopoB ycioBuid L paBHo 2 (Tabmuma 22, m. 17);
3HAUCHHUE  XApPaKTEPUCTHUKHU L|oop OIpPEACIIACTCI  KOJIMYECCTBOM

UCTIOJIb3YEMBbIX B TMpOTpamMMe IIHKJIOB.
nporpammbl cojepxkurcs 4 uukna: 3 omeparopa for m 1 do..

(rabmuma 22, . 15 u 16).
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3HaueHHE  XApPAKTEPUCTHUKU Lpog  Ompenensiercss  KOJIMYECTBOM
UCIIOJIb3YEMBIX POrPAMMHBIX MOJYJIEN B PELIEHUU.

B npencraBieHHOM pEMIEHUH MCHOJIB3YETCA YEThIPE MPOTrPaMMHBIX
MOAYJIS, Ka’KIbIi U3 KOTOPBIX ONPEAEISIETCS CIEAYIOIUMHI CTPOKAMMU:

* Public static void Main() (tadmuna 21, ctpoka 33);

* Public static int[] Copy(int[] a) (tabmmuma 21, ctpoka 4);

* Public static void Zapoln(ref int[] a, Random @) (tabiuna 21, crpoka
15);

* Public static void Print(int[] a, string str, string strl) (tatmwuma 21,
crpoka 23).

OO01ee KOIUYECTBO ONEPaTOpoOB yciaoBus 6, U3 HUX 2 oneparopa if u
4yeTbIpe omneparopa nukia. OOmiee Ynciao BCeX HCMOIb3yEMBIX ONEpPaTOpOB
L =263 (Tabnuna 22). Takum o6pa3zoMm:

* CL = 6 — a0contoTHas CI0XHOCTh MPOTPAMMBI;

cl=CL/L=6/263=0,0228.

KonuuectBo cBszeit mexxay NSV MoaynsiMu paBHO TPEM — MO OJHOU
CBS3M MEXKJYy OCHOBHBIM UM KaXKIbBIM U3 JIONOJHUTEIbHBIX MOMIYJIEH.
OTHOLIEHHE YHCNIAa CBA3E€M K YHCIYy MOIYJIEH ONpENENSeTCs CIEeAYHUUM
o0pazom:

4 4
f = Nsy =3—=8—1=20,25
L 4 4

mod

N3 mosyueHHBIX PE3yJbTAaTOB aHAJIM3a TEKCTa MPOrpaMMBbl CIEAYET,
YTO HCXOAHBIA KOJ, HMMEET HEBBICOKYIO CJIOKHOCTh, TaK Kak Ha 263
ornepaTopa TEKCTa MPUXOJUTCA BCEro Jinilb 6 orneparopoB ycioBuid. OOIiee
YHUCJIO MPOTPAMMHBIX MOJYJIEH PEIICHUS] TakXKe HEBEIUKO (4 MOIyJisl), 4TO
MOATBEPIKIAET HU3KUH YPOBEHB CJI0KHOCTH MTPOTPAMMBI.

3aoaua 3 «/lononnenue maccuea)

B maccuBax 4 u B Xpa”HiaTCd LOCJIbIC YHCIIA. MaccuBbl  3aOJIHSIOTCS
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MCXOJHBIMU JAHHBIMU OT JaTYMKA CIIy4alHBIX YHCEN B JUara3oHe 3HaueHuil ot 10
10 50. Jlo6aBuTh B KOHEI] MaccuBa A BCE YETHEIC 110 3HAYCHMIO DJICMCHTHI MacCHBa
B.

BriBecTu Ha 3KpaH ClIeIYIONINUE JIEMEHTHI:

* UICXOJIHBIN MacCuB A,

« UICXOJIHBIN MaccuB B

« MO (DUITMPOBAHHBIN MacCHUB A.

Ha ocHOBE JE€KCHYECKOrO0 aHajM3a MCXOAHOTO TEKCTa MPOrpaMMbl
ONpeNeNuTh 3HaueHus MeTpuk J[xumnba.

Peajmmzanus nporpaMmmel

TekcT mnporpaMmbl I peaM3allMd  BO3MOKHOTO aJiITOpUTMA PEIICHUS
MTOCTABJICHHOW 3aJ1a4uM MPEACTABIICH HA sA3bIke C#. Pemenre nmpeacTaBieHo B BUIE
OJTHOMOJYJIbHOM TIporpaMMel (Tadimra 23).

Tabnmuna 23 — Peanuzanus nporpamMMmbl i 3anadu  «JlomosHeHue

MacCcCHuBa»

Howmepa crpok | CTPOKH IPOTpaMMBI

using System;

namespase EX1

{

Class Program

{

static void Main()

{

int n,I,m,k,min = 10,max = 50;
int[] a,b;

ConsoleKeyInfo knaBuia;
Random renepatop = new Random();

do
{
Console.Clear();

Console. Write("CkoybKo 371eMEHTOB B MaccuBe A:");
n = int.Parse(Console.ReadLine());

Console. Write("CkosbpKko 371eMEeHTOB B MaccuBe B:");
m = int.Parse(Console.ReadLine());

a=new int[n + mj;

b = new int[m];

RNRONORN R R R R R R PR R
OMNPOOCWO~NOUTAWNROO®NIDDOR~WN R
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24 for (1= 0; i <a.Length; i++)

25 a[i] = reneparop.Next(min, max + 1);

26

27 for (i = 0; i < b.Length; i++)

28 b[i] = rereparop.Next(min, max + 1);

29

30

31 Console.WriteLine("Maccus A");

32 for (i=0;i<n;i++)

33 {

34 Console.Write(" {0,4}", a[i]);

35 }

36

37 Console.WriteLine("\nMaccugs B");

38 for (i=0;i<n;i++)

39 {

40 Console.Write("{0,4}", b[i]);

41 }

42

43

44 for (k=n,1=0;i<b.Length; i++)

45 if (b[i]% 2==0)

46 a[k++] = b[i];

47

48

49 Console.WriteLine("\nMaccus A");

50 for (i=0; i <a.lLength; i++)

51 {

52 Console.Write("{0,4}", a[i]);

53 }

54 Console.WriteLine("\n/ls1st Beixoa Haskmute kiaBumry ESC");

55 knaBumia = Console.ReadKey(true);

56 } while (xmaBuma.Key!= ConsoleKey.Escape);

57

58 }

59 }

60 }

Ta6nuna 24. CiaoBapb onepaTopoB U orneparuii mporpaMmMbl
KonuuaectBo
Neri/mm Omneparopsl, onepauun Howmepa ctpoxk HOBTOPEHHH
1 using ... 1 1
2 namespace... 3 1
3 class ... 5 1
4 {3 4(60), 6(59), 8(59), 15(56), 10
33(35), 39(41), 51(53), 34, 40, 52

5 static 7 1
6 int 9 1
7 int [] 10 1
8 ConsoleKeylnfo 11 1
9 Random 12 1
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10 new... 12,21, 22 3
11 Random() 12 1
12 reHeparop.NextO 25, 28 2
13 do... while() 14(56) 1
14 Console.Clear() 16 1
15 Console. Write() 17,19, 34, 40, 52 5
16 = 9,9,12,18, 20, 21, 22, 24, 25, 27, 18
28, 32, 38, 44, 44, 46, 50, 55
17 Console.ReadLine() 18, 20, 2
18 ....Parse 18, 20 2
19 int[...] 21, 22 2
20 if () 45 1
21 for(...) 24,27, 32, 38, 44, 50, 6
22 .Length 24, 27,44, 50 4
23 < 24,27, 32, 38, 44, 50 6
24 % 45 1
25 + 21, 28, 2
26 ++ 24,27, 32, 38, 44, 46, 50, 7
27 I= 56 1
28 Console.WriteLine() 31, 37, 49, 54 4
29 == 45 1
; 1,7,9, 10,11, 12, 16, 17, 18,
19,20, 21, 22, 24,24,
30 25, 28, 31, 32, 32, 34, 37, 36
38, 38, 40, 44, 44, 46, 49, 50,
50, 52, 54, 55, 56
31 : 9, 10, 25, 28, 34, 40, 44, 52, 15
16, 17, 18, 19, 20, 24, 25, 27, 28,
32 31, 34, 37, 40, 44, 49, 50, 52, 54, 23
55, 56
0 7,12, 16, 17, 18, 19, 20, 24, 25,
33 27,28, 31, 32, 34, 37, 38, 40, 44, 27
45, 49, 50, 52, 54, 55, 56
[ 10, 21, 22, 25, 28, 34, 40, 45, 46,
34 46, 52 11
35 «©r 17,19, 31, 34, 37, 40, 49, 52, 54 9
Bcero 209

B 9-i1 m 10-i1 cTpokax (Tabmmma 23) kimodeBsie cioBa int u int[... ]

MPECTABIISIIOT COOO0M OnepaTophl ONMUCAHUS IEPEMEHHBIX U MacCuBa, B 21-i

u 22-# crpokax int[ ... ] - omepaTop BbI30Ba METOIa-KOHCTPYKTOPA.

OueHka XapakTepuCcTHK NPOTrPaAMMBbI

B TekcTe mporpaMMbl COIEpIKUTCS IIECTh OIepaTopoB for (tabmuma 23,

ctpoku 24, 27, 32, 38, 44 u 50), onuH onepatop do

while (tabmuma

23, ctpoku 14—56), oqun oneparop 1f (Tadmuna 23, ctpoka 45).
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B pesynbTare mojcuera KOJMYECTBA OMNEPATOPOB, MCIIOJIB3YEMBIX B
MporpaMMe, MOXKHO OIPEJICIUTh CIAETYIONINE XapaKTEPUCTUKHU:

* Lioop = 7 - KONMYECTBO LIUKIIOB;

« Lir= 1 - KOJTMYECTBO YCIOBHBIX OIEPATOPOB;

- L =209 - obmiee KoIMYECTBO OMIEPATOPOB B MIPOTPAMME;

-CL = 7+1=8 - oOmee KoOJMYECTBO OIEPATOPOB YCIOBUH, HU3 HUX 7
OIIEPAaTOPOB IIMKJIOB, B KOTOPBIX COJEPKATCS YCJIOBUS, M OJUH YCJIOBHBIN
oreparop;

- ¢/ =CL/L = 8/209 = 0,038.

[Iporpamma ¢ Touku 3peHus MeTpuk Jxkmiba HMEET HEBBICOKYIO
JIOTHYECKYIO0 CIIO)KHOCTh, TaK KaK HACBIIIEHHOCTh TEKCTAa ONEepaTopaMu
YCIIOBU HE3HAUYUTEIIbHA.

2.3 3aganus 1 ayAUTOPHOI padoThI

3aoaua 1 «Cnosxcenue rnemenmos mampuuy (eéapuanm 1)

Co3paTth 1B€ MaTpuUlbl, pa3Mep KOTOPBIX BBOAMUTCS C KJIABHATYPHI, H
3aMOJIHUTh UX C MOMOIIBIO JATYMKA CIIyYalHBIX YUCEJ. 3aTEM OCYIIECTBUTH
MOAJIEMEHTHOE CIIOKEHHE MaTpull. MIcXoaHbIE U PE3yJIbTHUPYIOUTYIO0 MAaTPHUILIbI
BBIBECTH HA DOKpaH MOHHUTOpaA, NPUYEM  OTCOPTUPOBATH  CTPOKH
pEe3YJAbTUPYIONIEH MaTpuilbl IO BO3pacTaHur. MoaudUIMPOBAHHYIO
MaTpUIly TaKXe BBIBECTH Ha OdKpaH MonuTOopa. Jns pa3paboranHOU
OporpaMMbl Ha OCHOBE JIEKCHYECKOrO aHajiu3a HCXOAHOTO TEKCTa
ONpeNeNIUTh 3HaUeHUsI MeTpuk Jlxuoa.

Peanu3zanus nporpaMmmsl

TekcT mporpaMMbl JIs peIM3allMd BO3MOKHOTO JITOPUTMa PEIICHUS
MOCTABJICHHOM 3aJ1a4u MpeIcTaByieH Ha sa3blke C#. Penrenue npeacTaBieHo B
BHUJIC OJJHOMOJYJILHOM MporpaMmebl (Tabmuia 25).

Tabmuma 25 — Peamuzamus nporpammbl mis 3amadu «ClokeHue

AJIEMEHTOB MaTPHID» (BapuaHT 1)
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Ctpoku nporpamMmmsl

CTPOK
1 using System;
2 class Ex2
3
4 public static void Main()
5
6 int[] a, b, c;
7 inti, j, m, n, buf=0;
8 char rep;
9 bool bl;
10 Random g = new Random();
11 do
12
13 Console.Clear();
14 Console.WriteLine("Pa3meprocts 00pabatbiBaeMbix MaTpui!\n™);
15 Console.WriteLine("KonuuectBo cTpok");
16 n = int.Parse(Console.ReadLine());
17 Console.WriteLine("KonuuectBo cTon61oB");
18 m = int.Parse(Console.ReadL.ine());
19 a=new int[n][];
20 b=new int[n][];
21 c=new int[n][];
22 for (i=0;1<n;i++)
23 {
24 a[i] = new int[m];
25 b[i] = new int[m];
26 c[i] = new int[m];
27 }
28 for(i=0;i<a.Length;i++)
29 for(j=0;j<a[i].Length j++)
30 a[i][j]=g.Next(-20,21);
31 for (i=0; i <a.Length; i++)
32 for (j = 0; j <a[i].Length; i++)
33 b[i][j] = g.Next(-20, 21);
34 for (i = 0; i < c.Length; i++)
35 for (j = 0; j < c[i].Length; j++)
36 |c[i]li] = a[i][j] + b[i][T;
37 Console.WriteLine("\nIlepBast marpumna’);
38 for (i = 0; i <a.Length; i++,Console.WriteLine())
39 for (j ~ 0; j < a[i] .Length; j++)
40 Console.Write(" {0,3}".a[il[iD;
41 Console.WriteLine("\nBtopas matpuma");
42 for (i = 0; i < b.Length; i++, Console.WriteLineQO)
43 for (j = 0; j < b[i].Length; j++)
44 Console.Write(*" {0,3}", b[i1[i]);
45 Console.WriteLine("\nPe3ynbrarHas matpuma");
46 for (i = 0; i < c.Length; i++, Console.WriteLineO)
47 for (j = 0; j < c[i],Length; j++)
48 Console.Write(" {0,3}", c[il[j]);
49 bl = true;




50 while (bl)
51 {
52 bl = false;

53 for (i=0; i <c.Length; i++)

54 for (j = 0; j < c[i].Length-I; j++)
55 {

56 if(c[i][i1>c[i][j+1])
57 {

58 buf=c[i]|j];

59 [c[i]li] = c[i]V + 1];
60 c[i][j + 1] = buf;

61 bl = true;
62 }
63 }
64 }

65 Console.WriteLine("\nOtcopTupoBanHas pe3ynbraTHas MaTpuia");
66 for (i = 0; i < c.Length; i++, Console. WriteLine())

67 for (j = 0; j < c[i],Length; j++)

68 Console.Write(" {0,3}", c[il[j]);

69 Console.WriteLine("\nITosroputs pacuer? Y/N");

70 rep=char.Parse(Console.ReadLine());

71 Iwhile(rep="Y'||rep="y");

72 }
73 }

3aoaua 2 «Cnosxcenue riemenmos mampuuy (eapuanm 2)

Co3nath 1aBe MaTpHIlbl, pa3Mep KOTOPBIX BBOIUTCS C KIaBHATYPhI, M
3aI10JIHUTh HUX C IIOMOIIBKO AdaT4YHKa CﬂyqaﬁHBIX yucen. 3aTeM OCYHICCTBUTH
MO3JIEMEHTHOE CJIOXKEHHME MaTtpull. VcxomHeie W pe3ynbTUPYIOIIYK) MaTPHUIIBI
BBIBECTH HA 3KpPaH MOHUTOPA, IPUYEM OTCOPTHUPOBATH CTPOKU PE3YJIbTUPYIOLIECH
MaTpHIbl IO BO3pacTaHuio. Moau(pUIIMPOBAHHYIO MATPHUIly TaKXe€ BBIBECTH Ha
9KpaH MoHuTOpa. J[imsi paspaboTaHHOW MPOrpaMMBI Ha OCHOBE JIEKCHUYECKOTO
aHaJIN3a UCXOJJHOTO TEKCTa ONPEIEIUTh 3HAaYeHUsT MeTpHK J[xmioa.

Peasimzanus nporpaMmmel

Texkcr nporpamMmbel  IJjisd  p€aju3allikd BO3MOKHOI'O aJI'OpUTMa PpPCHICHUA
TIOCTABJICHHOMW 3a/1a4yM MpejicTaBiIeH Ha s3bike C#. PerieHne npeacTaBiieHO B BUJIC
OJTHOMOTyJIbHOU TIporpaMMsl (Tabsuia 26).

Tabmuma 26 — Peamuzamust mporpammbl s 3amaun  «CroskeHHe

AJIEMEHTOB MaTpUI» (BapUaHT 2)

Howmepa crpok | CTPOKH IPOrpaMMBbl

1 using System;
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52

class Ex2
{
public int[][] Sozd(int n, int m)
{
int [[] a=new int[n][];
for(int i=0; i<n; i++)

a[i]=new int[m]
}

return a;

¥
public void Zpoln (int[][] a, Random g)

{
for(int i=0; i<a.Length; i++)
for(int j=0; j<a[i].Length; j++)
a[i][j]=g.Next(-20,21);

}
public void Print(int[][] a, string str)
{
Console.WriteLine(str)

for(int i=0; i<a.Length; i++, Console.WriteLine())
for(int j=0; j<a[i].Length; j++)
Console.Write(“{0,4}”, a[i][j]);

}
public void Sort(int[][] a)
{
for (inti=0;i<a_Length; i++)
for (intj = 0; j < a[ij.Length; j++)
Array. Sort(a[i]);

}
public static void Main()

{

int[][] a, b, c;

int n,m,i j;

Ex2 e=new Ex2();

Random g=new Random();
char rep;

do

{
Console.Clear();

Console.WriteLine("Pa3mepHocth 00pabatbiBaeMbix MaTpuir!\n™);
Console. WriteLine("KonugectBo cTpok");

n = int.Parse(Console.ReadLine());
Console.WriteLine("KonuuectBo cTon6mos");

m = int.Parse(Console.ReadL.ine());

a=e.Sozd(n,m);

b=e.Sozd(n,m);

c=e.Sozd(n,m);

e.Zpoln(a,g);

e.Zpoln(b,9);




53 for (i = 0; i < c.Length; i++)

54 for (j = 0; j < c[i].Length; j++)

55 c[i]lbl = afi]i] + bIi][];

56 e.Print(a,"\nITepsas marpuma");

57 e.Print(b,"\nBropaa marpuma");

58 e.Print(c,"\nPe3ynprarHas marpuma");

59 e.Sort(c);

60 e.Print(c,"\nOtcoprupoBanHas pe3ynbraTHas MaTpuia');
61 Console.WriteLine("\nIToeroputs pacuer? Y/N");
62 rep=char.Parse(Console.ReadLine());

63 }while (rep=="Y"||rep=="y");

64 }

65 }

2.4 3ananus AJsl cCaMOCTOAAITEJILHOM padoThI

B mpemiaraeMpix 3amadax HEOOXOIHMMO pa3paboTarh Mporpammy,
pPEATH3YIONIYIO0 AJITOPUTM PELIEHUS MO MPHUBEACHHOMY YCIOBHIO, a 3aTEM
OLICHUTh  XapaKTEPUCTUKU pa3pabOTaHHOMW TpOrpaMMbl Ha  OCHOBE
JIEKCUYECKOT0 aHaJIn3a TEKCTa U MpUMEHEeHHs MeTpuK Jlkuioa.

3a0aua 1. Onpenenuth 4ucio, oOpazoBanHoe K crapmumu mudpamu
BBEJICHHOTO C KJIaBHATyphl HaTypaJbHOro uucia. FMcxoaHoe 4Yuciao u
3HaueHue K BBomsATcs ¢ kinaBuaTypbl. [Ipumep: mis gucina 456771 u k=2
HMCKOMOE YHCJIO PaBHO 45.

3aoaua 2. Oyuxuus F(X, Y) 3agana cieayrommuM 00pa3oM:
X—Y, ecaa X2V,

F(x,y)={

X+Y, ecad X<Y.

BreiBecTn Ha sKkpaH B BHjE TaOMWIBI 3HaueHUs QyHKIuU F(X, y) ams
3HaueHui aprymenToB x = 0,5 - 0,7 ¢ marom 0,1 u y = 0,2 — 1,0 ¢ marom
0,2.

3aoaua 3. BplUMCIUTH 3HAYEHUS BEIMYMHBI S, KOTOpas 3ajaHa
CJIEIYIOLUM 00pa3oMm:

S = E& ﬁﬂfshw(zz[j.

K=2i=1 k
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Hatypansnoe uncio N BBoguTCs ¢ KiaBUatypsl, mpuaem N> 2.

3aoaua 4. BpiBecTd Ha 3KpaH TaOJHUIy HCTUHHOCTH JIOTHYECKOM

GyHKIIMY TpeX MepeMEHHbBIX: F = (a v t_)) AC.

[Ipr oTOOpa)keHMW HCMOJIb30BATh CICAYIOIIUN TPUEM: HCTUHHOE
3Ha4YeHUE 0TOOpakaTh B BHjIE 1, a jJ0kHOE - B BUje 0.

3aoaua 5. CokpaTuTh OOBIKHOBEHHYIO Jp0o0Ob, KOTOpas BBOJMTCS C
KJIABHATYPBI B BUAE YUCIUTENS U 3HAMEHATEIIS.

3aoaua 6. BpluucauTh NEpeMEHHYIO S, KOTOpas 3a/laHa CIEAYyHOUIUM

obpazom:

S :i(—l)k (2K +1)!

HatypanbHoe uncino N BBoauTcs ¢ KjlaBuatypbl. Pe3ynbraT BeIBECTH Ha
JKpaH.

3aoaua 7. BeiBecTH Ha JKpaH TaONMIly KBaJpaTOB MEPBBIX HACCATH
IEJIBIX TTOJIOKHUTEIIBHBIX YHCEIL.

3aoaua 8. BpiBecTH Ha 53KpaH TaONMIly KBaJIpaTOB MEPBbIX MATH
MOJIO)KUTETIbHBIX HEUETHBIX YHUCEIL.

3aoaua 9. BpMUCAUTE CyMMYy 33JJaHHOTO JWamna3oHa  IEJIbIX
NOJIOKUTENbHBIX uncen. [Ipu pemeHuu 3agauu NperycMOTPETh MPOBEPKY
HIDKHEHM M BEPXHEH TPAaHULl YKA3aHHOIO auMana3oHa. HuwkHss rpaHuna He
JIOJI’KHA TPEBBINIATH 110 3HAYCHHUIO BEPXHIOKO TPAHHUILY.

3aoaua 10. Beruucnute cymmy nepBbix N unenoB psiga 1, 3, 5, 7, ... .
KonnuectBo cymmupyembix uieHoB psga N 3amaeTcs ¢ KiaBuaTyphl.

3aoaua 11. Beruucaute cymmy nepBeix N uieHOB  psna

1+§+§+Z+... . KonnuectBo cymmupyembix sneMeHTOB N 3amaercsi c

KJIABUATYPBHI.
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3aoaua 12. Bpraumcaute cymmy nepBeix N 4UjieHOB  psna

—+—+—+—+... . KonmnuectBo cymmupyembix anemeHToB N 3amaercs ¢

KJIABUATYPBL.

3aoaua 13. Beruucauts cymmy nepBbix N 4jeHOB psiaa §+Z+E+"”

KonnuectBo cymmupyeMbix 35eMeHToB N 3a1aeTcs ¢ KilaBUaTyphl.

3aoaua 14. Bpiuucouth cymmy nepBbix N uileHOB  psga
1 8 15 22
—+—F+—=+—+..
1 9 17 25

KJIABUATYPBL.

. KonnuectBo cymmupyembix snemeHToB N 3amaercs c

3adaua 15. Beruncnute cymmy nudp HaTypanabHOIO YUCIIA, 33JaBa€MOI0
C KJIaBUATYPBHI.

3aoaua 16. Bperuucauts cymmy N mmagmux  (mpaBbix) 1udp
HAaTypallbHOTO  4YMCJa, 3aJaBaeMoro ¢  kiaBuatypbl. KoimuecTBo
cymmupyembix udp N 3amgaercs ¢ KIaBUaTypBhI.

3aoaua 17. Beramcnuth cymmy 1Oudp HATypaJbHOTO  YHCIA,
HAXOJIAIIMXCS HA YETHBIX MO3ULMUAX (cTapiuas nudpa HaXOAUTCS HA MEPBOM
no3ulun). Yucso 3a1aercs ¢ KIaBUaTyphbl.

3aoaua 18. Beraucnuth 3HaueHus ynkuu f(X):

sinE, ecit X <0,5;
f(x)=1

sin(g(x—l)j, ecmu X >0,5.

Brraucnenuss mpoBoauTh s 3HaYeHU aprymenTta x ot -0,4 mo 1,3 ¢

mrarom 0,1.
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3a0aua 19. Berancants 3Hadenns Gyakiun f(X) = JX 1o CIIEAYIOMICH

X
UTEPaIIMOHHOM dbopmyie: Vi = O,S(yi + —); Y, = X. Wrepanun
y

i
-5
IPEKPaTUTh TPH BHIIIOJIHEHUH ycoBus | Y, — Y |<2-10™

3aoaua 20. Beraucnuts 3HaueHus Gyskmun Z(X,m) = X" (sin(x-m))".

Bbruncienuss mpoBOAMTH 0Oe3 wHcmonb3oBanus meroza Math.Pow() mms
3HAYEHUM aprymeHToB: x ot -1,1 10 0,3 ¢ marom 0,2; m ot 1 10 5 ¢ marom 1.

3aoaua 21. Onpegenuth N-10 cmnpaBa mudpy HaTypaJbHOTO YHCHA.
Uucno u Homep uudpsl N BBOASTCS C KJIaBUATYPBHI.

3aoaua 22. BeraucnuTh 3HayeHus QyHKIUU:

Sin(g+|x|j, ecin X <0,3;
f(x) =+

sin(g-xzj, ecan X >0,3.

Boelunciienns: mpoBOAUTh AJIsl 3HAYEHUN aprymeHToB x oT -0,5 mo 1,2 ¢
mrarom 0,1.

3aoaua 23. Beraucnuth 3HayeHus QyHKIUU:

~

In % , eclm X2>Y;
f(x)=4 =7

1+Xx —|x+y]

——e ™ ecmu X<VY.

1+y

Brruncnenuss mpoBOAUTh AJisl 3HAYCHUM apryMeHToB: x oT 0,2 mo 0,6 ¢

maroMm 0,1; y ot 0 1o 0,4 ¢ marom 0,05.

56



3a0aua 24. Berancanth 3Hadenns Qyakiun f(X) = Ix 1o CIIEAYIOMICH

3X
utepanonnoit gopmyne y., =0,5-] y, + — | [IpuHITH, HayagbHOE
2y +—
Yi

npuOmmkeHue yo = x. Mrepauuu mpekpaTuTh NMPU BBINOIHEHUH YCIOBHS
-5
| Vi — Y <107
3aoaua 25. Beraucnuth 3HaueHus pyHKIUN
f(x) = sin x + sin®(x?) + sin®(x’) m1s 3Hauenuit aprymenrax or 0 o 1,2 ¢

mrarom 0,1.

3 OHEHKA ITPOI'PAMMHOTI'O CPEJACTBA HA OCHOBE
METPUK YEIIUHA
3.1 TeopeTruyeckue cBeaeHUs

Bce MHOXECTBO MEepEeMEHHBIX, COCTABIISIFOIIMX CIIMCOK BBOJIa-BBIBOJA,
pazOuBaeTcst Ha YeThIpe QYHKIIMOHAIBHBIE TPYTIIIHI:

P — BBOAMMBIE NEPEMEHHBIE IJIsi PAacyETOB U g OOecredeHUs
BbIBOAA. [IpuMepoM Takol IEPEMEHHOU MOMKET CIIY)KUTh HMCIIOJb3yeMas B
porpaMMax JIEKCHYECKOTO aHaJIn3aTopa MepeMeHHas, CojAepxkKaiias CTPOKY
UCXOJHOTO TEKCTa MpOrpaMMbl — B ITOM CiIy4yae cama IepeMeHHasi He
MonUUIMPYETCsI, a MPUMEHSETCS] TOJIbKO KaK KOHTEHHEp ISl MCXOMHOMN
uH(pOopMaIuu;

* M — momudummpyempie, WIA CO3JaBA€Mbie BHYTPH IMPOTPAMMBI,
nepeMmennbie. K TakiuM NepeMeHHBIM OTHOCUTCS! OOJIBIITMHCTBO TPAAUIIMIOHHO
PUMEHSIEMBIX TIEPEMEHHBIX, JCKIAPUPYEMBIX B IPOTPAMMHBIX MOJTYJISX;

« C — nmepemeHHBIE, Yy4YaCTBYIONIME B YNPaBICHUH padbOTOU

MpOrpaMMHOTO MOAYJs (yIpaBisioIIMe NepeMeHHble). Takue nepeMeHHbIe
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NpeaHa3HAYeHbl Il [EPEeNadyd  yOpaBJEHUS, W3MEHEHHUS  JIOTUKH
BBIYMCIIUTEIbHBIX TPOLECCOB U T. 1.;

« T — He UCToJIb3yeMble B MporpamMme (Tak Ha3bIBa€MbI€ Mapa3UTHBIC)
nepeMeHHble. Takue nepeMEeHHbIE HE MPUHUMAIOT HEMOCPEICTBEHHOIO
y4acTusi B peajusaluu mpoiecca o0padboTku uHGOpMalUK, pagd KOTOPOTro
Hal¥caHa aHajdu3upyemas [porpaMma, OJHAKO OHHM  3asBJICHBI B
IpOrpaMMHOM Moayjie. Takue MNEepeMEHHbIE MOTYT HCIOJIb30BATHCSA IS
BBINIOJIHEHUS TPOMEKYTOUHBIX JCUCTBUM M HE WIPAKOT NPUHLUITAAIBHOU
pPOJIY B PELIEHUHA OCHOBHOW 3a/1a4M.

B kauecTBe OCOOEHHOCTM TPUMEHEHHMS METPUKH CJEAyeT Ha3BaTh
HEOOXOAMMOCTh ydeTa KaXKJOW MEPEeMEHHOW B KaXI0M (DYHKIMOHAIBHOU
Ipynne, MOCKOJbKY KaKJ1asi MEPEMEHHAss MOXKET BBINIOJIHITH OJHOBPEMEHHO
HECKOJIbKO (DYHKITHA.

HNcxognoe  BbIpaKeHUE Uil ONpENENICEHHs  METpuku  YenuHa

3anmmchIBacTcs B cieayromem Buae: Q=P +2M +3C +0,5T .

CnenyeT OTMETHTh, YTO METPUKA CIOXKHOCTH HOporpamMMmbl YenuHa
TaK)k€ OCHOBaHAa Ha aHajW3€ MCXOJHBIX TEKCTOB IMpPOrpamMM, 4YTO
oOecrnieunBaeT €MHBIA MOIX0]T K aBTOMAaTU3aIlUU UX pacueTa U MOXKET ObITh
paccynTaHa ¢ UCTOIB30BAaHUEM CIICIIMAIBHO Pa3pab0TaHHOTO MPOTPAMMHOIO
aHajau3aropa.

3.2. Ilpumepsl penieHnsi MPAKTHYECKUX 3aJaHUH

3aoaua 1 «Ilpocmote uucna 6 mampuuye»

Jlana mnemounciacHHas wmatpuma pasmMepomM N xM . Boruuciute wu
3amucaTth B OJHOMEPHBIM MAacCHUB KOJWYECTBO MPOCTHIX YHCEN B KAXKIOM
CTOJIOIE MaTpuilbl. Pa3MepHOCThP MAaTpHUIIBI 3aJaeTcsi C KJIaBUATYPHI,
3aMO0JIHEHUE MaTPUIbl OCYIIECTBIISIETCS MOCPEACTBOM JaTYMKA CIy4ailHBIX

YUCCII. Pa3pa60TaTL nporpaMmmy JUid PpCUICHUA 3add4u. Ha ocHoBe
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JIEKCUYECKOT0 aHaJIN3a UCXOIHOTO TEKCTa MPOrpaMMBbl ONPEIEIUTh 3HAUCHUE
MeTpuku YenuHa.

Peanu3anus nporpamMmbl

TexcT mporpaMMbl I peain3allid BO3MOXKHOTO aJTOPUTMa PEIICHUS
TIOCTABIICHHOM 3a/1auy IpeicTaBiicH Ha s3bike C# (Tadimma 27).

Tabnuna 27 - Peanuzanust nporpammsbl st 3a1auu «IIpocTteie uncna B

MaTpHULIE»
Homepa CTpoKH TPOrpaMMBI
CTPOK
1 using System;
2 namespace EX2
3 {
4 class Program
5 {
6 static void Main()
7 {
8 int n,m
9
10 int[,] a;
11 int[] b;
12 ConsoleKeyInfo kiaBuia;
13 intijk,d;
14 bool p=false;
15 Random g;
16 do
17 {
18 Console.Clear();
19 Console. Write("Ckombko cTpok: ");
20 n = int.Parse(Console.ReadLine());
21 Console.Write("Ckosbko cToa6os: ");
22 m = int.Parse(Console.ReadLine());
23 g=new Random();
24 a =new int[n, m];
25 for (i=0;i<n;i++)
26 for(j=0;j<m;j++)
27 {
28 a[i, j] = int.Parse(g.Next(0,101));
29 }
30
31 Console. WriteLine("\nMcxoanas matpuna');
32 for (i = 0; i <n; i++, Console.WriteLine())
33 for (j=0;j<m;j++)
34 Console. Write("{0,8:d}", a[i, j1);
35 b = new int[m];
36
37 for(j=0;j<m;j++)
38 {
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39 for (iI=k=0;i<n;i++)

40 {

41 p = true;

42 for (d = 2; d < a[i,j]; d++)

43 if (a[i,j] % d ==0) p = false;

44

45

46 if (p) k++;

47 b[j] = k;

48 }

49 }

50

51

52 Console.WriteLine("\nKoxnuecTBo mpocteix'");
53 for (i = 0; i <b.Length; i++)

54 Console. Write("{0,8:d}", b[i]);

55

56 Console.WriteLine("\nIys Beixona Haskmute Kiaapuiry ESC");
57 kinasumia = Console.ReadKey(true);

58 } while (xnasumia.Key!= ConsoleKey.Escape);
59

60 }

61 }

62 }

Ouenka XapakTepuCcTHK NPOTrPaMMBbI

PaCCMOTpI/IM TCKCT IIpOIrpaMMbl I OOCHKH €C KaduCCTBA C IIOMOLIbLIO
MCTPHUKH I‘ICl’II/IHEl, KOTOpas MO3BOJIACT OUCHUTb MCPY TPYAHOCTH ITIOHUMAHHA

nporpaMmbl Ha OCHOBC BXOAHBLIX H BBIXOAHBLIX AAHHBIX. PGSYJIBTaT aHaJIu3a

OOBSBIICHHBIX TIEPEMEHHBIX MIPEACTaBIEH B Ta0wmie 28.

Tabnuia 28 - Pe3ynbrat ananmsa o0bsSBICHHBIX IEPEMEHHBIX

No HaunmeHnoBanue nepeMeHHbIX Howmepa ctpok
n/m
P (nns pacu€ToB u oOecrieueHus BHIBOIA)
1 m 8
2 n 8
3 a 10
M (MonudunmpyemMble UM cO3/1aBaeMbIe)
1 i 13
2 j 13
3 K 13
4 d 13
5 b 11
C (ympaBasironyie nepeMeHHbIE)
1 g 15
2 p 14
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3 | Kaaeuua | 12
T (He uCnoJab3yeMble B IPOrpaMMe)
‘ OTCYTCTBYIOT ‘

[lepemenHbie M, N ¥ & UCTIOJIB3YIOTCS B KAUECTBE MCXOIHBIX JTAHHBIX.

[Tepemennsie 1, |, K, d m b B mpomecce BBIMOIHEHUS TTPOrPAMMBbI
CO3/IaI0TCSL U MOJIU(PUITUPYIOTCS.

[lepemenHble ¢, P U KIA6UWa WCTHOJB3YIOTCS JUIsl YIPaBJICHUS
BBITIOJIHEHHEM TIPOTPAMMBI.

Takum 00pa3om, UCXOAS U3 PE3yJbTATOB aHAIM3a MCXOJHOTO TEKCTa
IpOorpaMMBbl, IOJIy4aeM CJEeAyIOIIUe 3HaueHus: xapakrepuctuk: P = 3, M = 5,
C=3,T=0.

Merpuka Yenmua: Q =P +2M +3C + 05T =3+ 2-5+3-3+0,5-0 =22.

BriBoabl. Ha 0cHOBE MOJIy4YeHHBIX 3HAYEHUM METPUKHU YUernnHa ypoBEeHb
CJIO’)KHOCTH JJAHHOTO PEIICHHSI MOXKHO CUUTAaTh CPABHUTEIBHO HU3ZKHUM, Kak
TaK B MCXOJHOM TEKCTE MPOrpaMMbl HCIOJb3YETCS HE3HAYUTEIIbHOE
KOJIMYECTBO MEPEMEHHBIX, YTO HE 3aTPYyAHSIET MOHUMaHUE MPOrPaMMBI.

3aoaua 2 «Copmuposxa cmpox Mampuyply

Jlana BemiecTBeHHass Marpuia pazMmepoM N*M smemenToB. Paszmep
MaTpuIlsl BBOAUTCS ¢ kKiaaBuarypsl (M He Gonbiie 10).

HeobxoammMo OTCOpPTHpPOBATH CTPOKU MATPHUIIBI MO BO3PACTAHHUIO HX
MOAJIEMEHTHBIX CYMM. Marpulia 3arojHAeTCsl CIy4alHbIMM 4YHUCJIaMU B
nuara3one ot 1 1o 5.

Pazpaborars mporpamMmmy s pemieHds  3agadd. Ha  ocHoBe
JIEKCUYECKOT0 aHaJIM3a UCXOHOTO TEKCTa MPOTPaMMBbI ONPE/IETUTh 3HAUYCHHE
MeTpuku YenuHa.

Peanu3zanus nporpamMmmbl
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Tekct mporpaMmbl ISl peair3aidid BO3MOXKHOTO alfTOPUTMa PEIICHHS
TIOCTABJICHHON 3ajlaud TMPEJACTaBICH Ha s3bIKe NporpammupoBanus C#
(Tabmura 29).

Tabnuna 29 - Peanuzaiust mporpaMmmsl s 3aj1aud «COpTUPOBKA CTPOK

MaTpULbD»

Howmepa Ctpoxu nmporpamMmmsl

CTPOK
1 using System;
2 class MyArray
3
4 public static void sum(double[,] a, int n, int m, double[] s)
5
6 int ij;
7 for(i=0; i<n; i++)
8 for(s[i]=0 j=0; j<m; j++)
9 |s[i]+=a[ij];
10 }
11 public static void change(doublel[,] a, int m, int rowl, int row?2)
12 {'

13 double buf;

14 int j; /Homep cTonbua
15 for(j=0; j<m; j++)

16 {
17 buf = a[rowl j];

18 a[rowl j] = a[row2j];
19 a[row2j] = buf;

20 }

21 }

22 public static void sort(double[,] a, int n, int m, doublef] s)
23 {

24 inti;

25 bool flag;

26 double buf;

27 do

28 {

29 n—;

30 for(flag=false,i=0; i<n; i++)
31 if(s[i] > s[i+I])

32 {
33 |change(a,m,i,i+l);
34 buf=s[ij;

35 s[i] = s[i+l];
36 s[i+l ] = buf;
37 flag = true;

38 }
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39 } while(flag);

40 }

41 }

42 class MyMetod

43 {

44 public static void MainQ

45 {

46 double[,] a;

47 double[] s;

48 double min = 1.0,max = 5.0;

49 int n,m;

50 char rep;

51 string sinp;

52 do

53 {

54 Console.Write("Ctpok: ");

55 sinp = Console.ReadLineQ);

56 n = int.Parse(sinp);

57 Console.Write("Crton61108B: ");

58 sinp = Console.ReadLineQ);

59 m = int.Parse(sinp);

60 a = new double[n,m];

61 s = new double[n];

62 IOArray.rand(a,n,m,min,max);

63 IOArray.print(a,n,m,"{0,8:f2}");

64 Console.WriteLineQ;

65 MyArray.sum(a,n,m,s);

66 My Array .sort(a,n,m,s);

67 IOArray.print(a,n,m,"{0,8:f2}");

68 Console \Yrite("\n/lys moBTOpa HaxkmuTe Kiapunry Y: ");
69 rep = char.Parse(Console.ReadLineQ);
70 Console.WriteLineQ;

71 Jwhilc(rep=="Y"||rep=="y");

72 }

73 }

74 class IOArray

75 {

76 public static void print(double[,] a, int n, int m, string fmt)
77 {

78 int ij;

79 for(i=0; i<n; i++, Console.WriteLineQ)
80 for(j=0;j<m; j++)

81 Console. Write(fmt,a[iJ]);

82 }

83

84 public static void rand(double[,] a, int n, int m, double min, double max)
85 {

86 Random ran = new RandomQ;

87 intij;
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88 for(i=0; i<n; i++)
89 for(j=0; j<m; j++)
90 a[i j] = min + (max-min)*ran.NextDoubleQ);
91 }
92 }

Ouenka xapakmepucmux npozpammol
OnpenenuM OCHOBHBIE XapaKTEPUCTUKU JUIsl pacuyeTa METpUKU YenuHa.
Ha ocHoBe aHann3a UCXOIHOTO TeKCTa cocTaBuM Tabmuiry 30.

Tabnuna 30 - PesynpTaT ananuza 0ObSIBICHHBIX TEPEMEHHBIX

Ne n/n ‘ HanmeHoBaHMS TTepeMEHHBIX ‘ Howmepa cTpok
P (st pacueToB u oOecrieueHsi BEIBOJIA)
1 sinp 51
2 n 56
3 m 59
4 min 48
5 max 48
M (MoguduUIIMpyeMble WIH CO31aBAEMBIC)
1 a 46
2 S 47
3 [ 6
4 j 6
5 buf 13
6 rowl 11
7 row?2 11
C (ynpasisitomiue nepeMeHHbIe)
1 ran 75
2 flag 25
3 rep 50
4 fmt 65
T (He ucnoab3yeMble B IpOrpaMMme)
OTCyTCTBYIOT

Hcxoas u3 MOJNIy4YEHHBIX HAa OCHOBE aHaliv3a JIaHHBIX uMeeMm: P = 5,
M=1,C=2,T=0.Q=5+14+12+0=31.

BoiBoabl. 3agaya 1 umeer 0oAHOMOAYJILHOE PEIICHUE, B TO BPEeMs Kak
3a/laya 2 MMEET MHOTOMOJYJBHOE IMOCTPOCHHME PEIICHHUS, YTO IOBBIIIACT
YPOBEHb €€ CJIIOKHOCTH. DTOT (DAKTOp OKa3bIBACT BJIMSHUE W HA YPOBCHb
CJIOXHOCTH perieHus. Vcnonp3oBaHnne MHOTOMOIYJIBHOTO (HOPMUPOBAHUS
QNTOpUTMA pEIICHUS B 3HAYUTEIBHOM CTENEHH YCIOXKHACT IMOHUMAaHUE

nporpamMmbl H3-3a JOIIOJHHUTCIIBHOI'O BBOJd IICPCMCHHBIX IJISA pPaACucTa,
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MOANGULIUPYEMBIX IIEPEMEHHBIX 17} IIEPEMEHHBIX YIIPaBJICHUS
BBIUYHUCIIUTEIBHBIM IIPOLIECCOM.
3aoaua 3 «3anpasxa monnueHvIx 6aK08)

Onpenenuts kiacc «bak», onuckiBaronuii moHaTue « TOMIUBHBIN O0aKy.
[Ipu 3TOM JOJKHBI OBITH UCIIOIB30BAHBI CIEAYIONTUE OIS
. UIMPUHA, JJINHA U BBICOTA B CAHTUMETPAX;
. BUJI TOIUIUBA.
CrnenyeTr y4uThIBaTh ONepaluy (METO/bI):

- IOJTHAS 3aMpaBka 0aka 3aJJaHHbIM BUJIOM TOILIMBA;

- BBIUMCJICHHE CTOMMOCTH TOJTHOM 3ampaBku Oaxa.

bak B oOmiem cinydae umeeT BuJ napavienenuneaa. CTaHIapTHBIM CUH-
TaeTcs 0ak, UMEIONINH BUJ KyOa (IIMpUHA, JJIMHA U BBICOTA COBMAIAIOT).

Bo3moskHbIE pa3HOBUIHOCTH OAKOB:

-0aK C OJMHAKOBOW MIMPUHOW U JJIMHOM, HO C WHJIUBUIYaJIbHON BBI-
COTOM;

-0aK C UHAUBUIYAJTbHBIMU pa3MepaMHu MO MIUPUHE, TJIUHE U BBICOTE.

CTOMMOCTh OJTHOTO KyOMYECKOTO CaHTUMETpa TOIIMBA OMPEIEseTCs
noysiMu kiacca «TommuBoy». CTOUMOCTh TOIJIMBA B paMKaxX PEIeHUs 3a1a4u
HEU3MEHHA. Bpllayua CTOMMOCTHM TOIUIMBA PEAIU3YETCS CHEUUAIBHOU
omnepanuen 3Toro Kiacca.

3anoJIHUTh Y BBIBECTH HA DKPaH CTOMMOCTD 3aIllPaBKU YEThIpeX OAKOB:

- 10x20x30 cM: TOIJIMBO-Ta3;

- 10x10x20 cM: TOTIIIMBO—KEPOCHH;

- 10x10x10 cM: TomMBO—OCH3MH;

- 20x20x20 cM: TOTLIUBO—OEH3UH

Peajmmzanus nporpaMmmel

Tekct [IporpamMmsal Ui pcain3alliid BO3MOXXHOI'O aJI'OpUTMa PCHICHMA

65



MOCTABJICHHOW 3a7auu MPEJACTaBJIeH Ha s3bIke NporpaMmMmupoBanus C#
(Tabnuma 31).
Tabmuma 31 — Peanmuzanus mnporpaMMbl ISl 3ajayd  «3ampaBKa

TOIUIMBHBIX 0aKOBY

Howmepa
CTPOK
1 using System;

CTpoKH MporpaMMbl

2 namespace EX2_1

3 |

4 class TormmmBo

5 |

6 private static double rienal’a3 = 0.05

7 private static double nenal’a3 = 0.05

8 private static double nienabensun = 0.1;;
9 public static double L[eHa(string Bunx)
10 {

11 switch (Bum)

12 {

13 case "ra3": return uenal a3;

14 case "kepocuH": return neHaKepocus;

15 case "0ensuH": return uenabensuu;
16 default: return 0.0

17 |}
18 }
19 }
20 class bax
21 {

22 private double x, y, h;
23 private string BuaTormiuBa,
24 public void 3amomaurs(double xb, string Bu)

25 {

26 x = xb; y = xb; h = xb; BunTonimBa = Bux;

27 {

28 public void 3anoxauTs(ref double xb, string Bun)

29 {

30 x = xb; y = xb; h = xb; BunTonnusa = Buz;

31 }

32 public void 3anmomaute(double xb, double yb, string Bu)
33 }

34 x =xb; y = yb; h = xb; BunTonnusa = Buz;

35 }

36 public void 3anoaauts(double xb. double vb. double hb. string Bun)
37 {

38 x = xb; y = yb; h = hb; BunTorumsa = Buz;

39 }

40 public double OmnaTta()
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41 {

42 return x * y * h * TorumBo.llena(BunTomnusa);

43 }

44 }

45 class Program

46 {

47 static void Main(string[] args)

48 {

49 double x = 20.0;

50 bak b;

51 b = new bak();

52 b.3amoaauTs( 10.0,20.0,30.0, "raz");

53 Console.WriteLine("Croumocts 3anpasku: " + b.Omnara());
54 b.3anmomuuTs(10.0, 20.0,"kepocun");

55 Console.WriteLine("Croumocts 3anpasku: " + b.Omnara());
56 b.3anmomuuTh(10.0,"0eH3uH");

57 Console.WriteLine("Ctoumocts 3anpaBku:" + b.Omnara());
58 b.3amonuuTs(ref X, "6eH3UH"),

59 Console.WriteLine("Ctoumocts 3anpaBku:" + b.Omnara());
60 Console.ReadK.ey();

61 }

62 }

63 }

OneHka XapaKTepPUCTUK MPOTPaAMMBbI

HeoOxomuMo oOTMETHUTH, 4YTO B

UCIIOJIB3YIOTCS OJHOMMEHHBIE TMPOTPaMMHBIE MOYJIM U UMEHA MEPEMEHHBIX
BXOJIHBIX MapaMeTpoOB ATUX MoayJen (tabmuma 31, ctpoku 24, 28, 32 u 36).
HecMoTpst Ha coBmazieHuE MMEH, 3TH TMEPEMEHHBIC SBISIIOTCS Pa3IUYHBIMU

QJIEMCHTAMM IIPOIpaMMBbl, TaK KaK IPpHUHAAJICKAT pa3IMYHbIM IIPOrpaMMHBIM

MOJTYJISIM.

Ha ocnHoBe anamu3a HMCXOJHOIO TEKCTAa COCTAaBUM Ta6J'II/II_Iy 32. HJ'IH

HCXOOHOM TEKCTE

OJHOMMCHHBIX IICPCMCHHBIX BBCACM I[OHOHHHTGHBHBIﬁ CTOJ'I6CH.

Ta6muma 32. — Pe3ynpTaT aHanm3a 0ObsIBICHHBIX ITEPEMEHHBIX
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Konunuectso
Noen/m  |HammeHOBaHMS IEpEeMEHHBIX Howmepa ctpok
IIEPEMEHHBIX
P (nns pacueToB u A oOecrieyeHust BbIBOIA)
1 xb 24,28, 32, 36 4
2 yb 32, 36, 2
3 hb 36 1
M (MoauduIpyeMble WK CO3AaBaeMble)
1 lmenal'a3 6 1

IpOrpamMMBel




2 nenaKepocun 7 1
3 neHabeH3nm 8 1
4 X 22, 50 2
o) y 22 1
6 h 22 1
7 By omnBa 23 1
8 b 51 1
C (ynpasiisironye nepeMeHHbIe)
1 |pun 9 1
T (He ucnoap3yemMbie B IPOrpaMme)
OTCYTCTBYIOT

Hcxons w3 moiiydeHHBIX Ha OCHOBE aHalM3a JaHHBIX uMmeeM: P = 7,
M=9,C=1,T=0.Q=7+2-9+3-1+0,5-0 = 28.

BbIBOABI. YPOBEHb CIOXKHOCTHU 334U SIBJISIETCS] JOCTaTOUHO BBICOKHUM,
TaK Kak peaju3anus 3aJadyd HWMEeT MHOTOMOAYJIBHYIO CXeMy, U, Kak
CIIEJICTBUE, MCTOIb3YyETCsl OOJBIIOE KOJTMUYECTBO NMEPEMEHHBIX IS pacyeTa
(P ="7) u MmomuduupyemsIx nepeMeHHbIX (M = 9).

3.3 3ajanus AJ9 AyAUTOPHON padoThI
3aoaua 1. «@opmuposanue eeuyecmeeHHol Mampuybl)

Omnpenenuth KiIacc ¢ METOJAMH 3allOJIHEHUS M BBIBOJA BEIIECTBEHHBIX
MaccuBOB. Mcronb3ys 3Tu METOIbI, CPOPMUPOBATH BEIIECTBEHHYIO MATPUILY
pazmepoMm Nx M snemenTtoB. Pasmep matpuiisl BBoautcs ¢ kinaBuatypsl (N He
oonbiie 10). OTrcopTHpoBaTh KaXAyI0 CTPOKY MaTpPHULbI 1O BO3PACTAHUIO
3JIEMEHTOB CTPOKH. Marpuia 3amojiHsAeTCs Cly4YailHbIMM 4YHUCJIaMH B
nuana3zoHe ot 1 mo 5. Pa3pabGotarh mporpammy miisi pemieHus 3amadu. Ha
OCHOBE JICKCHYECKOT0 aHaln3a MCXOJHOTO TEKCTa MPOTPaMMBbI OMPEICTUTh
3HaYeHHe MeTpuku YennHa.

Peajmmzanus nporpaMmmel

TexkcT mporpaMMmsbl Jisl peanu3alii BO3MOXKHOTO aJlTOPUTMa PEIICHHUS
MOCTABIICHHOW 3aJja4il TPEJICTaBlIeH Ha s3bIKe mporpamMmupoBanus C#
(Tabauna 33).

Tabmuma 33 — Peanmsanusi nporpamMMbl i 3aaadun «@opMUpOBaHKE
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BEIIECTBECHHOMN MaTpulbD»

Homepa CTpoku porpaMmbl
CTPOK

1 using System;

2 class MyMetod

3 {

4 public static void Main()

5 |{

6 double[][] a;

7 double min = 1.0, max = 5.0;

8 int n=0, m=0, i;

9 char rep;

10 string sinp;

11 do

12 {

13 try

14 {

15 Console.Write("Ctpoxk: ");

16 sinp = Console.ReadLine();

17 n = int.Parse(sinp);

18 Console.Write(""Cron6108: ");

19 sinp = Console.ReadLineO;

20 m = int.Parse(sinp);

21 a = new double[n][];

22 for(i=0; i<n; i++)

23 a[i] = new double[m]

24 IOArray.rand(a,min,max);

25 IOArray.print(a,"{0,8:f2}");

26 Console.WriteLine();

27 for(i=0; i<=n; i++)

28 Array.Sort(a[i]);

29 |OArray.print(a,"{0,8:f2}"):

30 |}

maccuBa!ll");}

31 catch (IndexOutOfRangeException) {Console.WriteLine("Tlepenonnenue

32 Console.\Mrite("\ri/[yist moBTOpa HaxkmuTe Knasumy Y: ");

33 rep = char.Parse(Console.ReadLine());

34 Console.WriteLine();

35 |Jwhile(rep=="V|rep=='y);

36 }

37 }

38

39 class IOArray

40 {

41 public static void rand(int[][] a, int min, int max)
42 {

43 Random ran = new Random();

44 intij;

45 for(i=0; i<a.Length; i++)
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46 for(j=0; j<ali]. Length; j++)
47 a[i][j] = ran.Next(min,max+l);

48 }

49 public static void print(double[][] a, string fmt)
50 {

51 int ij;

52 for(i=0; i<a.Length; i++, Console.WriteLine())
53 for(j=0; j<ali].Length; j++)
54 Console.Write(fmt,a[i][j]);
55 }
56 }

3aoaua 2. «Pacuem naamesiceii 3a 371eKmMPOIHEPLUIO)

[IpeameTHass oOnacTh JAHHOM 3aJaud - KOMMYHAQJbHBIE IJIATEXKHU 3a
anekTpocHaOxkeHue. OnpenenuTs KiIacc, OINUCHIBAIOIIMN  ONepaluio
«IlnaTex 3a 3IEKTPOIHEPTUIO» C UCTIOJIH30BAHUEM CIICTYIOIINX MMOJICH:

- (hamMuIUSA TIaTEIBIINKA;

- TOTpeOJICHNE AIEKTPOIHEPTUU 32 OIUIAUUBAEMBIN MECSI;

- HOPMATUBHOE CPETHEMECSYHOE MOTPEOIICHHUE;

- Tapu( (CTOMMOCTb OJTHOTO KMJIOBATT-4aca).

[Ipu peienuu 3agauu caeayeT YIYUTHIBATh METOIBI:

- BBIYUCJICHUE CYMMBI OIJIaThI;

- popmupoBanue cBoJHOW HHGOPMALUM IO OJHOMY TIUIATEXY (BUJ
naTexa, hamMuinms, cymMma, notpedsaeHue);

[InaTe’x MOKET BBIMOJHATHCS MO TOKa3aHUSIM CYETYMKA WIM TI0
HOPMATHBHO  YyCTAaHOBJICHHOMY CpeJHEMEeCcIuyHOMYy ToTpeOsieHuto. B
MPOIIECCe IKCIUTyaTalliy MporpaMMbl Tapud W HOPMATUBHO YCTAaHOBIICHHOE
CpEIHEMECSIYHOE MOTPEOICHUE HE U3MEHSIOTCS.

JInst co3gaHusi KOHKPETHOTO IUIaTeka HEeOOXOJUMO MPeayCMOTPETh
COOTBETCTBYIOIIMI KOHCTPYKTOp. Bce mmarexxu coxpaHsloTcsi B apXHBE.
3anpochl MO BEJICHHUIO apXHWBa BBIMOJIHSAETCS CTATUYECKUMHU METOJAMHU
KJ1acca «3anpocy»: 3aHECEHUE TIaTeKEN B ApXUB.

I[aHHI)Ie IUIaTCKa BBOIATCA C KIIABHATYPBDbI. BBOI[ OTpHULIATCIBHOI'O
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MOKA3aHMsI CUETYMKA O3HAYaeT OIUIaTy MO HOPMATHMBHO YCTAHOBIEHHOMY
CpeHEeMECSYHOMY  moTpebsieHuto.  BbiBog — cBogHOM — mHGOpMaiuu
MPOBOJIUTCS W3 apxuBa. ApPXHUB MOJECIUPYETCS MACCUBOM OOBEKTOB. B
ocHOBHOM Kkitacce «Ilmarexu» cineayer chopmupoBath apxuB miarexeit. [1o

JTAHHBIM apXMBa BbIAATh CBOJIHYIO MH(OPMAIIHIO O TIIaTexkax.

Peanu3zanus nporpamMmmbl
TekcT mporpaMmsl JUIsi peain3allii BO3MOYKHOTO aJIrOPUTMa PELICHUS

MOCTaBJICHHOW 3aJaud TPEJICTaBICH Ha s3blke mporpammupoBanus C#

(Tabmuua 34).

Tabnuna 34 — Peann3zanusi mporpaMmsl it 3aiaun «Pacuer marexeit

3a DIIEKTPOIHEPTHUIOY

Howmepa
CTPOK
1 using System;

CTpoku porpaMmbl

2 namespace EXI

3

4 class ITnarexu

5 ||

6 static void Main()

7 {

8 ConsoleKeylnfo rep;

9 Dnextpo[] mi3;

10 int K1o;

11 do

12 {

13 Console.Clear();

14 Console.Write("KonuuecTBo muiaTexeit 3a 3JIeKTpodHepruto: ");
15 ko = int.Parse(Console.ReadLine());
16 W = NeW DirekTpo[Kmd];

17 3arnpoc.3anoaHuTh(In);

18 3anpoc.BeiBecTr(mn);

19 Console.WriteLine("Ins Beixoga Haxxmute ESC");
20 rep = Console.ReadKey(true);
21 Jwhile(rep.Key!= ConsoleKey.Escape);

22 }

23 }

24 class 3ampoc

25 {

26 public static void 3anmonHuTe(2neKTpo[] Tarex)
27 {
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28

string dawm;

29 int cullpen=0, cuTex=0;

30 Console.ClearQ;

31 for (int i = 0; i < muatex-Length; i++)

32 {

33 Console.Write("TTnarex "+ i + ®amunus -> ");

34 ¢dam = Console.ReadLineO;

35 Console.\Mnle("ITlnarex" + i +Tekyinee 3HauCHHE CUETIHNKA ->");
36 cuTek = int.Parse(Console.ReadLine());

37 if (cuTek >0)

38 {

39 Console.Write("Ilnarcx" + i +IIpenpiayiiee 3Ha4CHHE cUeTInKa ->");
40 cullpen = int.Parse(Console.ReadLine());

41 }

42 if(caTex <= 0)

43 wiatex[i] = new Dnekrpo(dam);

44 else

45 wiarex|[i]=new Dnekrpo(dam, cuTek, cullpen);

46 }

47 }

48 public static void Beisectu(Dnextpo[] miarex)

49 {

50 for (inti = 0; i < mnarex.Length; i++)

51 Console. AYnlelmmne(mrarex[i].Mudo());

52 }

53 }

54 class Daexrpo

55 {

56

57 private static double Tapud = 1.84;

58 private static int morpe6nerneCpennee = 300;

59 private string dhamuus;

60 private int morpe0ieHwue;

61 public DnekTpo(string hamuins)

62 {

63 this.pamumnust - pamumms;

64 notpebaenue = norpedaeaueCpenuee;

65 }

66 public DnekTpo(string dhamuius, int TekyIee, int mpeapIynee)
67 {

68 this.pamunms = pamunns;

69 oTpedIIeHNe = TeKyIIee - MPeIbIIyIIee;

70 }

71 public double Cymma() { return notpebaenue * tapud;}
72 public string Mudo()

73 {

74 return string.Format(" {0,-20} {1,-20} {2,10:12} {3,10:d6}",
75 "Onekrposneprus”,pamumus, Cymma(),moTpedienue);
76 }
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3.4. 3aganus AJsl CAaMOCTOSITEILHOTO pPellieHust

B 3amauwax, mnpemyaraembix I CAMOCTOSATENIBHOTO  PEIICHUS,
HEO0OXOAMMO BBIMOJTHUTH CIEAYIOIICE:

* paszpaboTaTh MpOrpaMMy, pPEATU3YIOIIYI0 3aJaHHBI aJIrOPUTM
(pexoMeH1yeTCsl UICIIOJIb30BaTh SI3bIK TporpammupoBanus C#);

e cdopmupoBaTh TAONMIBI O O00pas3ly, MPHUBEACHHOMY B
PACCMOTPEHHBIX 33/1a4aXx;

* Ha OCHOBE JIEKCMYECKOI0 aHajiM3a MCXOAHOTO TEKCTa MPOrpamMMBbl
ONpPENEIIUTh 3HAUCHUE METPUKHU YenunHa;

* TMPOBECTHM AaHAIW3 TMOJIYYEHHBIX peE3yJbTaTOB, CHOPMHUPOBAB
COJICP>KATEIIbHBIC BHIBOJIBI.

3aoaua 1. B nenouucnennoit marpuue 4 pasmepom NXM 3aMEHUTH
AJIEMEHTHI TJIaBHOM JuaroHaiyu Ha HoMmepa ctosonoB (uucia N u M 3agatorcs
c knaBuarypel B auamna3zoHe ot 3 1o 10). [lepBoHavanbHOE 3amoiHEHUE
MaTpUIlbl OCYIIECTBUTh TIPU TIOMOIIM JaTyWKa CIIy4yalHbIX 4YHCEN B
nuana3zone ot —10 go 10. McxonHy0 1 BUIOM3MEHEHHYIO MaTPHUILIbl BHIBECTH
Ha JKpaH.

3aoaua 2. B uenouncinenHoil marpuie 4 pazmMepoM N XM 3aMEHUTH
AJIEMEHTHl TJIABHOW JWAaroHaJli Ha 3HAYEHUs JJIEMEHTOB OJIHOMEPHOTO
MaccuBa B (uucna N u M 3amaroTcs ¢ KiiaBUaTyphl B Auamna3zone ot 3 go 10).

[lepBoHavaibHOE 3aMOJHEHHE MAacCUBOB A W B OCYIIECTBUTH MpPHU
MIOMOIIIM JaTYuKa caydalHbIX ynceln B quana3zone oT —10 no 10. Ucxonnyio u
BHUJIOU3MEHEHHYIO MATPHUIIbI, a TAKKE MACCUB B BHIBECTH Ha SKPaH.

3aoaua 3. B unenouncienHoil marpuile 4 pazmepoM N XM 3aMEHUTH
AJIEMEHTHI CTOJ011a, PACIOJIOKEHHOTO MO IEHTPY, HAa 3HAYECHUSI AJIEMEHTOB

OJlHOMepHOTO MaccuBa B (uucna N u M 3ajmaloTcsi ¢ KIaBHaTyphl B
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nuarma3zone oT 3 g0 10). IlepBoHauanbHOE 3arojHEHHE MacCUBOB A u B
OCYILIECTBUTH MPH MOMOILH JTATYUKA CITYYANHBIX YHACEI B IUANA30HE OT —5 110
15. Mcxoanyro 1 BUAOM3MEHEHHYIO MaTPHUIIbI, a TAKKE MacCUB B BbIBeCcTH Ha
HKpaH.

3amaua 4. B nenouncinenHon marpune 4 pazmepom N XM 3aMEHUTH
AJIEMEHTHl HEUETHBIX CTPOK HAa 3HAYECHUS BJIEMEHTOB OJHOMEPHOTO MAacCHBa
B (uucna N m M 3amaroTcs ¢ KiIaBuatypsl B jauanazone ot 3 mo 10).
[IepBoHaYaIbHOE 3alOJIHEHUE MACCHBOB A M B OCYIIECTBUTH MPU MOMOIIH
JaTyuKa CIIy4yalHbIX 4YucCel B AuamnazoHe or —5 mo 15. Hcxomnyro u
BUJIOU3MEHEHHYIO MATPHUIIbI, & TAKKE MACCUB B BHIBECTH Ha DKPaH.

3aoaua 5. B nenouncienHoit marpuiie 4 pazmepoM N XM 3aMEHUTH
AJIEMEHTHl HEUETHBIX CTPOK HAa 3HAYEHUS JIEMEHTOB OJHOMEPHOI'O MaccuBa
B (uucna N u M 3apmarorcs ¢ kiaBuarypsl B auanazone ot 3 no 10).
[IepBOHAYAIBHOE 3alIOJIHEHUE MACCHUBOB A M B OCYIIECTBUTH IIPU MOMOIIHU
JaT4yhKa CiaydalHbIX uncen B auana3oHe oT —20 po 20. McxomHyro u
BUJIOU3MEHEHHYIO MATPHUIIbI, a TAKKE MACCUB B BHIBECTH Ha DKpPaH.

3aoaua 6. B uenouncnenHoil marpuie 4 pazmMepoM N XM 3aMEHUTH
AJIEMEHTHI TJIABHOM AUArOHAIM U PACIIOJI0KEHHBIE BBIIIE HEE HA 3HAUYCHUE 2
(uncmta N uw M 3anmaroTcs ¢ KiIaBUAaTypbl B JuanazoHe ot 3 go 10).
[lepBoHaUaIbHOE 3alOJIHEHUE MaccuBa A OCYUIECTBUTh IPHU NOMOIIU
JaTyhKa CIy4alHbIX 4YMCeNn B avamnazoHe ot —5 go 15. Hcxoanyio wu
BHUJIOU3MEHEHHYIO0 MaTPUIIbl BEIBECTH HA IKPaH.

3aoaua 7. B unenouncnenHoil marpuiie 4 pazmMepoM N XM 3aMEHUTH
AJIEMEHTHI TJIABHOW JUaroHajad U PacIoyIOKCHHbIC HUKE HEe Ha 3HAYeHUe 3
(uncmta N wm M 3amaroTcs ¢ KilaBUaTypbl B JuamnazoHe oTr 3 go 10).
[lepBoHauanbHOE 3aMoOJIHEHUE MaccuBa A OCYIIECTBUTh TMPU TMOMOIIH

JaTYMKa CIy4YalHbIX 4YHCENl B JuanazoHe ot —> jgo 15. Hcxoanyw wu
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BHUJIOU3MEHEHHYIO MaTPUIbl BEIBECTH Ha YKPaH.

3aoaua 8. B nenouucnennoit marpune 4 pasmepom NXM 3aMEHUTH
AJIEMEHTHI MOOOYHOM JAMaroHajau M PaclojOKEHHbIC BHIIIE HEE Ha 3HAYCHUE
4 (uucma N m M 3agarorcs ¢ KiIaBuaTypbsl B auamnazone ot 3 go 10).
[lepBOoHAUaIbHOE 3alOJHEHUE MAacCuBa A OCYIIECTBUTh IMPU MOMOIIH
JaTyMKa CIIy4yalHBIX 4YuCel B AuanasoHe or —5 mo 15. Hcxomnyro u
BHJIOU3MEHEHHYIO MaTPUIIbl BEIBECTH Ha IKPaH.

3aoaua 9. B uenouncnenHoil marpuie 4 pazmMepoM N XM 3aMEHUTH
AJIEMEHTHI MOOOYHON JTUArOHANIM U PACIOJIOKEHHbIE HUKE Hee Ha 3HaueHue 4
(uncmta N m M 3anmaroTcs ¢ KilaBUaTypbl B JuanazoHe oT 3 go 10).
[IepBOoHAUaIbHOE 3aMOJHEHUE MAacCuBa A OCYLIECTBUTh MPU MOMOIIH
JlaTYMKa CIy4alHbIX 4YHCENl B JuanazoHe ot —> go 15. Hcxoanywo wu
BHJIOM3MEHEHHYIO MaTPULbI BBIBECTH Ha YKPaH.

3aoaua 10. B uenouncnennoi matpuiie A pazmepom N XM MOJICUATATH
CYMMY 3JIEMEHTOB IJIABHOM JUAroHaly U PacloJOKEHHBIX BhIlIe (ynucna N u
M 3aparotcs ¢ KiaBuatypsl B quamna3one ot 3 1o 10). 3anonHenue maccuba 4
OCYLIECTBUTH IPU MTOMOIIHM JaTYMKA CIyYalHBIX YHCEII B IUAMA30HE OT —5 J10
5. Ucxonnyro MaTpuily U CyMMY 3JIEMEHTOB 33JIaHHOM 00JIaCTH MaTpHIlbI
BBIBECTU Ha IKPaH.

3aoaua 11. B uenouncinennoi marpuiie A pazmepom N XM noacuurarhb
CYMMY 3JIEMEHTOB TJIaBHOM JMAroHajid U PacloIOKEHHBIX HUXKE Hee (Jucia
N u M 3agarorcsi ¢ kinaBHaTypbl B auamna3zoHe oT 3 o 10). 3anosHeHue
MaccuBa A OCYIIECTBUTh IIPU IOMOIIM JAaTYWKA CIy4YalHbIX YHUCENl B
nuanaszoHne ot -3 10 3. McXoIHyo MaTpuily U CyMMY 3JIEMEHTOB 3a/laHHOU
00JIaCTH MaTpPUIIbI BHIBECTH Ha 3KPaH.

3aoaua 12. B uenouncieHHon marpuiie A pazmepom N *xM noacuuTarhb

CyMMY OJJICMCHTOB ITOOOYHOM JUaroHain M pacloJIOKCHHBIX BBIIIC HCEC
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(uncia N u M 3amaroTcs ¢ kKiaBUatrypsl B quarna3one ot 3 1o 10). 3anonHeHue
MaccuBa A OCYIIECTBUTh IMPU MOMOIIM JaTYMKA CIyYallHBIX YHCEN B
nuranazone ot 1 no 10. McxoaHyro mMaTpuily ¥ CyMMY 3JIEMEHTOB 3aJlaHHOM
00J1acTh MaTPUIIbl BEIBECTH HA KPaH.

3aoaua 13. B nenouncnennon matpuiie A pazmepom N XM MoJICUATATH
CyMMYy D3JIEMEHTOB MOOOYHOW JWAroHaJM U PACIHOJIOXKEHHBIX HIXKE HEe
(uucna N u M 3agarorcs ¢ KiaBuaTyphl B quanaszone ot 3 1o 10). 3anonHeHue
MaccuBa A OCYIIECTBUTh IPU MOMOIIM AaTYMKA CIyYallHBIX YHCEN B
nuanaszoHe oT 2 1o 12. McxoaHyro mMaTpuily U CyMMY 3JEMEHTOB 3aIaHHOU
00J1acTh MaTPUIIbl BEIBECTH Ha KPaH.

3aoaua 14. CdopMupoBaTh BEHIECTBEHHYIO MaTpuily A pasMepom
NxM (uncna N u M 3amaroTca ¢ KiaaBHATypbel B auama3zoHe ot 3 go 10).
CyMMBI 3JIEMEHTOB CTPOK BBIBECTH Ha 3KpPaH C YKa3aHHMEM HOMEpPa CTPOKH.
[lepBoHaUaIbHOE 3aMIOJIHEHUE MATPUIIbl OCYIIIECTBUTH MPU MOMOIIM JaTYUKa
CIIy4alHBbIX YUCEN B Iuana3zoHe oT -2,2 1o 10,2, MmaTpuily BBIBECTH Ha DKPAH.

3aoaua 15. CdopMupoBaTh BEHIECTBEHHYIO MaTpuily A pazMepom
NxM (uncna N u M 3anmarorcs ¢ KiaaBHATypbl B auama3zoHe ot 3 go 10).
CyMMBI 3JI€MEHTOB CTOJIOIIOB BBIBECTH Ha OJKpaH C YyKa3aHHEM HOMeEpa
crosidia. IlepBoHauanbHOE 3aMoOJIHEHUE MAaTPUIBl OCYIIECTBUTH IMPU
MOMOIIM JIaTYMKA CITy4YalHBIX YMCEN B AWAINa3oHe OT -5,2 10 5,2, maTpuily
BBIBECTH Ha DKPaH.

3aoaua 16. CpopmupoBaTh BELIECTBEHHYIO MaTpuily A pa3zMepoMm
NxM (uucina N u M 3amaroTcs ¢ KiaBHaTypbl B auamnazoHe oT 3 jo 10).
CyMMBI  3JIEMEHTOB CTPOK 3aHECTH B OJHOMEpHBI MaccuB B.
[lepBoHavaIbHOE 3aMOJIHEHUE MATPUIlbI OCYIIIECTBUTH MPU MOMOIIM JaTYUKa
CIIy4allHbIX 4YMCeN B auanaszoHe ot -3,3 1o 3,3. MaccuBsl 4 U B BbIBECTH Ha

JKpaH.
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3aoaua 17. CdopMupoBaTh BEIIECTBEHHYIO MaTpuily A pa3zMepoMm
NxM (uucia N u M 3amarorcs ¢ KiaBHaTypbl B auamna3oHe oT 3 jo 10).
CyMMBI 2JIEMEHTOB CTOJIOIIOB 3aHECTH B OJIHOMEPHBIM MaccuB B.
[lepBOoHaUaIbHOE 3aMOJIHEHUE MATPUIIbI OCYIIIECTBUTH MPU MOMOIIM JaTYUKa
CIIy4yaHbIX YHMCEN B AMamna3oHe oT -5,5 10 5,5. MaccuBsl A u B BhIBECTU Ha
HKpaH.

3amaua 18. CdopmupoBaTh BEHIECTBEHHYIO MaTpuily A pasMepoM
NxM (uncna N u M 3amarorcd ¢ KiaaBHATypbel B auama3zoHe ot 3 go 10).
CyMMBI 2JIEMEHTOB HEYETHBIX CTPOK 3aHECTH B OJIHOMEPHBIM Maccup B.
[lepBoHaUaIbHOE 3aMIOJIHEHUE MATPUIIbI OCYIIIECTBUTH MPU MOMOIIM JaTYUKa
CIy4dailHbIX yncen B auamna3zone oT -10,1 mo 3,1. MaccuBel 4 u B BbIBECTH Ha
AKpaH.

3aoaua 19. CdopMupoBaTh BEHICCTBEHHYIO MaTpuily A pa3Mepom
NxM (uucna N u M 3anmaroTcs ¢ KiaaBHATypbl B auamna3zoHe ot 3 go 10).
CyMMBI 3JIEMEHTOB HEUETHBIX CTOJIOIIOB 3aHECTU B OJHOMEPHBIN MaccuB B.
[lepBoHaUaIbHOE 3aMOJIHEHUE MATPUIIbI OCYIIECTBUTH MPY MOMOIIM JaTYUKA
CIIy4allHbIX YHMCeJl B JuamnazoHe oT -2,5 10 2,5. MaccuBbl 4 U B BbIBECTH Ha
AKpaH.

3aoaua 20. Cosznatb JABYXMEpHBIM MaccuB pasmepom NXM u
3aMOJIHUTh CIy4allHbIM 00pa3oM HyJISIMU U enuHUIaMu. [IpoBeputsh, eCTh Jin
CTpOroe 4Yepe/oBaHWE HYJIEHM W EIUHUI] B KaXIOW CTPOKE MacCHBa.
M cXonHbI MacCMB U HOMEpa CTPOK, JJIsI KOTOPBIX BBIMOJHSAETCS YCIIOBHE
yepeI0BaHusl, BHIBECTH Ha 3KpaH. 3HaueHust N u M BBOJSITCA C KJIaBUATYPHI.

3aoaua 21. Cosznatb JABYXMEpHBIM MaccuB pasmepoM NXM u
3aMoOJIHUTh CIy4allHbIM 00pa3oM HYJISIMH U enuHuIamu. [IpoBeputs, eCcTh Jiu
CTpOroe uepeloBaHHME HYyJEH W EIAUHUIl B KaXJOM CTOJIOIE MaccHBa.

M cX0oIHBIM MacCUB M HOMEpPA CTOJIOIIOB, JJIs1 KOTOPBIX BBITIOIHSAETCS YCIIOBUE
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yepel0BaHusl, BHIBECTH Ha 3kpaH. 3HaueHus N u M BBOJATCS C KJIaBUATYPHI.

3aoaua 22. CdhopmupoBaTh IEIOYUCICHHBIA JIBYXMEPHBIA MAaCCHUB
pasmepom N crpok. CTpOKM HMEIOT pa3HOE KOJIUYECTBO DIEMEHTOB.
[IpaBwio ¢dopmMupoBaHUs JJIMHBI CTPOKM W 3HAYECHUIN SJIEMEHTOB CTPOKH
noka3zaHo Hrpke. [lodydeHHBI MacCHB IOCTPOYHO BBIBECTH Ha JKPaH.

3nadenrie N BBOJUTCSA C KIIaBUATYpPHI.

1 2
1 2 3 4
1 2 3 4 2N-1 | 2N |

3aoaua 23. CdhopmupoBaTh IEIOYUCICHHBIA JIBYXMEPHBIA MAaCCHUB
pazmepoM N cTpok. CTpoKM HMMEIOT pa3HOE KOJIMYECTBO 3JIEMEHTOB.
[IpaBwio dhopmMupoBaHUsS JJIUHBI CTPOKM W 3HAYCHUIN SJIEMEHTOB CTPOKH
noka3zaHo Huke. IloiydeHHBIM MacCHB MOCTPOYHO BBIBECTHM Ha DKpaH.

3Hauenue N BBOIMTCS C KJIaBUATYPBI.

1 2 3 4 5 6 2N-1 2N
1 2 3 4 2N-3 2N-2

3 4
1 2

3aoaua 24. CdopmupoBaTh 1EIOUYUCICHHBIM JBYXMEPHBIM MacCUB
pasmepoM N crpok. CTpOKHM HUMEIOT pa3HOE KOJIMYECTBO JJIEMEHTOB.
[IpaBuno dopmupoBaHus IMHBI CTPOKH W 3HAYCHHUH AJIEMEHTOB CTPOKH
MoKa3aHo Ha pucyHke. [lomydeHHbIN MacCUB MOCTPOYHO BBHIBECTHU HA JKPaH.

3nauenue N BBOIUTCS C KIIAaBUATYPHI.

1

2 1

3 2 1

N N-1 N-2 1 |

3aoaua 25. CdopmupoBaTh UETOUYUCICHHBIN JABYXMEPHBIN MacCUB
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pasmepoM N crpok. CTpOKM UMEIOT pa3HOE KOJUYECTBO JIJIEMEHTOB.
[IpaBuno ¢dhopmMupoBaHus UIMHBI CTPOKH W 3HAYEHHUI AJIEMEHTOB CTPOKHU
MOKAa3aHO Ha pUCYHKE. [loiyyeHHbII MAaCCUB MOCTPOYHO BBIBECTH HA DKPAH.

3nauenrie N BBOJUTCSA C KIIaBUATYpPHI.

N N-1 N-2 1
N-1 N-2 1

2 1

1
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