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1 BBoa v BbIBOA AAHHbIX, onepaTop NpucBavuBaHUs

Bce BXOAHBIC U BBIXOAHBIC JAHHBIC B 3aJaHUAX 3TOM T'pyHIIbI ABJISAIOTCA BCIIC-
CTBCHHBIMH YHCJIaMH.

Beginl-. /lana cropona kBajapata a. Haiitn ero mepumerp P = 4 a.

Begin2-. /lana cropoHa kBajapata a. Haiitu ero miomazas S = a2

Begin3-. [anbl cTopoHB! npsMoyroisHUKa a ¥ b. Haliti ero mmomane S = a-b u
nepumetp P = 2-(a + b).

Begind-. Jlan auamerp okpyxkuoctu d. Haiitu ee mmuny L = md. B kadectBe
3HAYEHHUS TT UCMOJIb30BaTh 3.14.

Begin5-. /lana nnwHa pedpa kyba a. Haittm o0beM kyba V = @3 u 1wiomanp ero
MOBEPXHOCTH S = 6-a2.

Begin6°. [laubl quHbl pedep a, b, ¢ mpsMoyroiasHOro mapauieienumeaa. Haitu
ero oobem V = a-b-c m miomane mosepxuoctu S = 2-(a-b + b-c + a-c).
Begin7-. Haiitn nnuHy okpyxHOcTH L 1 muomanp kpyra S 3amaHHOro paamyca R:

L=2mR, S =mR2
B kadecTBe 3HaueHUs 1T KCMOIL30BaTh 3.14.
Begin8-. /lans! 1Ba uncna a u b. Haiitu ux cpednee apupmemuuecxoe: (a + b)/2.
Begin9-. Jlansl ABa HEOTpHUIIATEIBHBIX uncia a u b. Haitu ux cpreonee ceomempu-
yeckoe, TO €CTh KBaJPAaTHBI KOPCHb M3 X Mpou3BeneHus:  a-b.
Beginl0-. Jlans! 1Ba HEHY/IEBBIX YKcia. HaliTh cymMMy, pa3HOCTh, TPOU3BEACHHUE U
JaCTHOE WX KBaJIPaTOB.

Beginll-. Jlansl 1Ba HEeHY/ICBBIX yKcia. Halith cymMMy, pa3HOCTh, TPOU3BEACHHUE U
YaCTHOE UX MOJYJIEH.

Beginl2-. JlaHbl KaTeThl MPSMOYTOJLHOTO TpeyroibHuKa a u b. Haiitn ero

TUIIOTEHY3y C U nepumetp P

Beginl3-. Jlausl aBa Kpyra ¢ oOmmm IeHTpoMm U paauycamu Ri m Rz (R1 > Rq).
Hatit momaau 3TuX KpyroB S1 U Sz, a TakKe IUIOMIAb S3 KOJIbIA, BHEITHUI
paanyc KOTOporo paBeH Ri, a BHyTpeHHHUI paauyc paBeH Re:

S1=m(Ry)?, Sz = m-(Re)?, S3 =351 - Se.
B kauectBe 3HaueHus T UCMOIL30BaTh 3.14.

Beginl4-. Jlana mmua L okpyxuoctu. Haiiti ee pamuyc R u miomans S kpyra,
OTPaHUYEHHOTO ITOW OKPYKHOCThIO, yuuThiBasd, uro L = 2.m- R, S = m-R2. B
Ka4eCTBE 3HA4YEHUs TT UCIIOJIb30BaTh 3.14.

Beginl5-. Jlana miomans S kpyra. Haittu ero nquamerp D u pinuny L okpyxHOCTH,
OrpaHUYMBAIOLLIEH 3TOT KpyT, yuuThiBas, uto L = 22 7F R, S = m-R2. B xauecTBe
3HAYEHMUS TT UCMOJIb30BaTh 3.14.

Beginl6 . Haiitu paccrosiHue MEeXAy IBYMsI TOYKaMHU C 3aJaHHBIMH KOOpPIUHATA-



MU X1 ¥ X2 Ha YUCJIOBOH OCH: |X2 — Xil.
Beginl7-. Jaus! Tpu Touku A, B, C Ha uucioBoit ocu. Haiitu maunsl otpe3koB AC
u BC u ux cymmy.

Beginl8-. Mdansl pu Touku A, B, C Ha uucimoBoii ocu. Touka C pacmosnoxeHa
mexay Toukamu A u B. Haiitu mpousBeaenue amun otpeskoB AC u BC.
Beginl9-. /laHbl KOOPJMHATHI ABYX HMPOTUBOIOJIOXKHBIX BEPIIMH MPAMOYTOJbHHUKA:
(X1, Y1), (X2, y2). CTOpOHBI HPSIMOYTOJIbHHKA IapauIeIbHbI OCAM KOOPIHHAT.

Haiitn nepumerp n miomans JaHHOTO NPSIMOYTOJIBHHKA.

Begin20 . Haiitu paccTosiHUEe MEXTy IBYMsI TOUKAMH C 3aJJaHHBIMU KOOpJMHAaTaMu (X1,
y1) 1 (Xe, Y2) Ha TUIOCKOCTH.

Begin21 . /lanbl KOOpAWHATHI TPEX BEPIIMH TPEYroNbHUKA: (X1, Y1), (X2, Y2), (X3, Y3).
Haiitu ero mepumeTp M IJIOMIA]b, UCTIONB3Ys HOPMYIY JJIS PACCTOSHUS MEX-
Iy IBYMsI TOYKaMu Ha IUIOCKOCTH (cM. 3amanue Begin20). Jlns HaxoxneHus

TUTOMIAIU TPEYTOJIbHUKA CO CTOPOHAaMHU &, b, C ucnoib3oBath ¢opmyny I eponua:
Begin22 - . IloMeHsATh MEeCTaMH COJIEPIKUMOE TIEPEMEHHBIX A 1 B 11 BhIBECTH HOBBIC

3HaueHnus A u B.

Begin23-. dausl nepemennsic A, B, C. U3MeHHUTh MX 3HaYEHUS, IEPEMECTUB COACP-
xumoe AB B, B— B C, C— B A, 1 BBIBECTH HOBBIC 3HAUCHUS MIEPEMEHHBIX A,
B, C.

Begin24 - . Tausl nepemennsic A, B, C. U3MeHHTh MX 3HaYEHUS, IEPEMECTUB COACP-
xumoe A B C, C— B B, B— B A, 1 BEIBECTH HOBBIC 3HAUCHHS IMEPEMEHHBIX A,
B, C.

Beqin25 . Haiitn 3nauenne Gyukiuu Yy = 3X6 —6X2 - 7 mpu JaHHOM 3HAYCHUU X.

Begin26°. Haiitu 3nauenne ¢ynkuum Yy = 4(%3)6- 7(x-3)3 + 2 mpu mgaHHOM
3HAYCHHH X.

Begin27°. Jlano uncio A. Berauciuts A8, HCIIONB3YsT BCIIOMOTATEIBHYIO TIEPEMEH-
HYIO ¥ TPH OIEpalud YMHOXXEHHs. J[Ji1 3TOro mociieoBaTeIbHO HaXOAuTh A2,
A4, A8. BeIBecTH BCce HalJeHHBIE CTEIIEHH 4uciaa A.

Begin28-. [lano uncno A. Berauciute A5, HCIONB3ys IBE BCIIOMOTraTelIbHbIC TIepe-
MEHHBIC U TISATh ONepanuii yMHOKeHUs. JJI1 3TOro mocienoBaTeIbHO HaXOIUTh
Az, A3, A5 A0 Al5 BpiBecTH Bce HaWAE€HHBLIE CTEIEHU 4mciia A.

Begin29-. [lano 3Havenue yria a B rpaaycax (0 < a < 360). Onpenenuts 3HaYCHHE
ATOTO XK€ yrja B paauaHax, yuyuTbiBasg, yTto 180° = 1T panuanoB. B kauectBe
3Ha4YeHUs TT UCTOIB30BaTh 3.14.

Begin30-. /lano 3Havenue yria a B paguanax (0 < a < 2-17). OnpenenuTth 3HaYCHHUE
ATOTO € yrila B rpaaycax, yuutbiBas, uto 180° = 1T paguanoB. B kauectBe
3Ha4YeHUs TT UCTOIb30BaTh 3.14.

Begin31-. Jlano 3HaueHue TemmnepaTypbl | B rpagycax dapenreiira. Onpenenuth
3Ha4YEHUE ITOU K€ TeMmeparypsl B rpanycax Llenscusa. Temneparypa no Llens-



cuto Tc u temneparypa no ®apeHreity Tr CBA3aHBI CIEAYIOIIMM COOTHOILIE-
HUEM:
Tc = (Tr = 32)-5/9.

Begin32-. Jlano 3Ha4yeHue Temriepatypsl 1 B rpamycax llenbcus. OnpeaenuTs 3Ha-
YEeHUEe ITOM ke Temneparypsl B rpagycax dapenreira. Temneparypa no Llens-
cuto Tc u temmneparypa no ®apenreiity Tr CBsI3aHBI CICIYIONIMM COOTHOIIIE-
HUEM:

Tc = (Tr = 32)-5/9.

Begin33-. U3BectHo, uTo X Kr KoH(per crout A pyOieii. OnpeneianTb, CKOJIbKO
ctouT 1 Kr u Y KI 3THX K€ KOH(}eET.

Begin34-. 13BecTHO, 4TO X KT IIOKOJAJHBIX KOH(pET cTout A pydneit, a Y kr upu-
cok ctout B pyOaei. Onpenenutb, CKOIBKO CTOMT 1 KI' IIOKOJIAIHBIX KOH(ET,
1 Kr UpHCOK, a TaKkKe BO CKOJBKO pa3 IIOKOJIaTHbIe KOH(PETHI JOPOKE UPUCOK.

Begin35 . CkopocTb JI0JKH B cTOsiueH Boje V KM/, CKOPOCTh TeueHus peku U km/4
(U < V). BpeMms nBrXeHHUs JIOJKHU IO 03epy |1 4, a IO peKe (MPOTUB TCUCHHS)

— T 2 4. Onpenenuts MyTh S, MPONIEHHBINA JOAKON (TIyTh = BpeMs: CKOPOCTB).
VY4ecTb, YTO MPHU ABMXKCHUU TPOTHUB TEUEHUS CKOPOCTH JIOJKHA YMEHBIIAETCS
Ha BEJINYMHY CKOPOCTH TEUCHHUS.

Begin36 ‘. Ckopocts mepBoro aBromoomis V 1 km/4, Broporo — V 2 KM/4, paccTos-

HUE MEXIY HUMHU S KM. OnpelenuTb pacCTOSHUE MEXKIy HUMHU uepe3 | 4acos,
€CJIM aBTOMOOWJIM YJAJS0TCs ApYyr OT Apyra. /laHHOe paccTosiHUE paBHO CyM-
M€ HAYaJIbHOT'O PACCTOSHUS W OOUIEro MyTH, MPOIEIAHHOIO aBTOMOOWIISIMU;
oO1Iui MyTh = BpEeMsl + CyMMapHasi CKOPOCTb.

Begin37 . Ckopoctb niepBoro aBToMmoOmis V 1 kM/4, BToporo — V 2 KM/4, paccTos-

HUE MEXIY HUMHU S KM. OnpelenuTb pacCTOSHUE MEXKIy HUMHU depe3 | 4acos,
€CJIM aBTOMOOWJIM MEpPBOHAYAIbHO JBUXKYTCS HABCTpeuy Apyr apyry. JlanHoe
paccTosiHue paBHO MOJYJIIO Pa3HOCTH HAuyajIbHOTO PACCTOSIHUS W OOIIEro MyTH,
MPOJIETAHHOTO aBTOMOOWJISIMU; OOIIMI MyTh = BpeMs * CyMMapHasi CKOPOCTb.

Begin38-. Pemmts nuneiiHoe ypaBHenue A-X + B = 0, 3amanHoe cBouMu K03ddu-

ueHtamMu A u B (koaddunuent A He pasen 0).

Begin39-°. Haiitn xopuu xseadpammnozco ypaeuwenusi A-x2 + B.-x + C = 0, 3anaH-

Horo comMu Koddouimenramu A, B, C (koadpdunment A ne pasen 0), ec-
JM U3BECTHO, YTO AUCKPUMHUHAHT ypaBHEHHS MOJOKUTENICH. BeiBecTn BHaua-
Jie MEHBIIMM, a 3aTeM OOJBIINN U3 HalJAeHHBIX KOopHeW. KopHU KBaapaTHOTro
ypaBHEHUS HAXOATCA 1O (popMyie

x1,2 = (-B £ D)/(2-A),

rae D — ouckpumunanm, paBubiii B2 - 4-A-C.



Begin40-. Haiitu pelieHue cucmemvl TUHEUHbIX YPAGHEHU BUAA

Ar-x + Bl-y = Cy,
Ag-X + B2-y = Cy,

3ajaHHON cBoumu Kodddummentamu A1, Bi, Ci, A2, B2, Co, ecin usBecTHO,
YTO JIaHHAs CHCTeMa MMEET EIWHCTBEHHOE perieHue. Bocmonb3oBaThes ¢op-
MyJIaMy

X= (CrBz - Cz-B1)/D, y= (A1°C2 - Az'C1)/D,
rac D =A:1-B2 - A2:Bs.

2 Uenble uncna

Bce BXoaHBIE U BBIXOIHBIE JAHHBIE B 3aJaHMUAX ATOW TPYIIIbI SBIISIOTCA LE-
JBIMU yKcliaMu. Bce uuncna, 71 KOTOPhIX YKa3aHO KOJIMYECTBO LU(D (ABY3HAUHOE
YHUCJIO0, TPEX3HAYHOE YHCIIO U T. 1I.), CYUTAIOTCS TMOJOXKUTEIbHBIMHU.

Integerl-. Jlano pacctosiuue L B cantumerpax. Mcnonb3ys omnepanuio JeiaeHUs
HAIleJ0, HAaUTH KOJMYeCTBO MOJHBIX MeTpoB B HeM (1 merp = 100 cm).

Integer2 . /lana macca M B xunorpammax. Mcnoms3ys onepanuio JejaeHus: Halleno,
HAWTH KOJMYECTBO MOJIHBIX TOHH B Hew (1 Tonna = 1000 xr).

Integer3-. Jlan pa3smep daiina B Oaiftax. Mcnonb3ys omeparuio AeJeHUs HAIEIo,
HAWTU KOJIMYECTBO TOJIHBIX KHJIOOAMTOB, KOTOpBHIE 3aHMMAET JaHHBIA Ghaii
(1 xunoOaiit = 1024 Gaiita).

Integer4-. Jansl nensie nojoxkutenbHbie yncia A u B (A > B). Ha otpeske mim-
Hbl A pa3MeleHO MaKCUMaJIbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JJIMHBI B
(6e3 Hanoxxenwmi). Mcronp3ys omneparyio JaejaeHus Hallelo, HAWTH KOJIWYeCTBO
OTpe3KOB B, pazmernieHHbIX Ha oTpeske A.

Integer5 . Jlaus! nenbie nmonokutenbHbie yrcia A u B (A > B). Ha otpeske mmHbr A
pa3MelIeH0 MaKCHMAJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JIuHBI B (0e3
HanoxxeHui). Mcnoiib3ys onepanuo B3ATHsI OCTaTKa OT JIEJICHUS HalleJI0, HAUTH
JUTMHY HE3aHITOM YacT oTpe3ka A.

Integer6 -. Jlano aBy3HayHoe 4mcyio. BriBecTn BHauase ero jeByr nudpy (mecsr-
KH), a 3aTeM — ero mnpaByrlo HUGpy (eauHuubl). s HaXoXIeHUs NeCATKOB
UCIIOJIb30BATh OINEpalUIO JEJCHUs HAlleNlo, JIJIsi HaXOXACHHUS €IUHUI] — OIle-
palUIo B3SITUS OCTATKa OT JICJICHHUSI.

Integer7 . lano aBy3HauHoe uucio. Halitu cymMy u mpousBeneHue ero nudp.

Integer8-. Jlano aBy3HauHOe 4uciO. BrIBeCTH 4HMCIO, MOIYyYEHHOE MPHU MepecTa-
HOBKE LIU(P MCXOIHOTO YUCIIA.

Integer9 . Jlano Tpex3naunoe uncio. Mcnomnap3yst oHy onepanuio AeJeHus Haleo,
BBIBECTH MEPBYIO HU(PPY AAHHOTO YKcia (COTHH).



Integerl0-. Jlano Tpex3HayHOE 4Kcii0. BhIBeCTH BHAUYase ero mociaeaHon mudpy
(emMHMIIB), @ 3aTEM — €0 CPEAHIOI MUPPY (IECATKH).

Integerll-. Jlano Tpex3HauyHoe 4ucyio. HailTu cymMmmy u mpousBefieHUE ero mudp.

Integerl2-. Jlano Tpex3HauHOE YKCIIO. BbIBECTH 4KCIIO, MOTYyYEHHOE MPU MPOUTE-
HUU MUCXOJHOTO YKCTIa CTpaBa HaJIEBO.

Integerl3-. Jlano Tpex3HauHoe 4yncio. B Hem 3auepkHyNn NEpBYIO ciaeBa HUPPY U
MPUIKCATHN €€ cripaBa. BbIBECTH MOIyYEHHOE YHCIIO.

Integerl4d-. Jlano Tpex3HauHOE 4UCIO. B HeM 3adepkHyIW MEpBYIO crpaBa nudpy
U TIpUIKCaIu ee cieBa. BrIBeCTH MONydeHHOE YHCIIO.

Integerl5-. Jlano Tpex3HauHOEe 4KCIIO. BhIBeCTH 4HCIIO, MOMYyYE€HHOE MIPU MepecTa-
HOBKE IU(P COTEH W JECATKOB MCXOJHOTO uucia (Hanpumep, 123 mepeiner B
213).

Integerl6-. Jlano Tpex3Ha4HOE YKCIIO. BBIBECTH YHCIIO, TOJydYEeHHOE TIPH IepecTa-
HOBKE ITU(Dp MECATKOB M CIWHUIl HCXOAHOTO YHciia (HampuMmep, 123 mepeiaet
B 132).

Integerl7-. Jlano nenoe uucio, 6omapiree 999. Vcnonas3ys oaHy oIepaluio Jaele-
HUS HaIlEeJI0 W OJHY OIepaIldio B3ATHS OCTaTKa OT NEJCHHS, HalTh 1udpy,
COOTBETCTBYIOIIYIO Pa3psily COTEH B 3allMCH 3TOTO YHCHIA.

Integerl8-. Jlano nenoe umcio, 6ombiiee 999. Vcnons3ys ogHy omepaiuio jele-
HUS HaIlEJI0 W OJHY OIepaIlhi0 B3ATHS OCTaTKa OT JeJCHHS, HaTh nudpy,
COOTBETCTBYIOIIYIO Pa3psiAy THICAY B 3alMCH TOTO UYHMCTA.

Integerl9-. C navana cyrok mpouuto N cexkyna (N — menoe). Haittu xonmnuectBo
MTOJTHBIX MUHYT, IPOIIEAIINAX C Havajla CyTOK.

Integer20-. C nauvana cyrok npouuto N cexkyrn (N — menoe). Haiftu xomndecTBo
MOJIHBIX YaCOB, MPOIMICAIINX C Hayaja CyTOK.

Integer21-. C naugana cyrok npouuto N cexkyrn (N — menoe). Haiftu xomudyecTBo
CEKYH]I, MPOIICNTNX ¢ HadaJla TOCIeIHEH MUHYTHI.

Integer22-. C navana cyrok npouuto N cexkyna (N — uenoe). Haittu xonmnuectBo
CEKYH/]I, MPOIICIIITNX C Havaa MoCcIeHEro Jaca.

Integer23-. C navana cyrok mponuto N cexkyna (N — menoe). Haittu xommuecTBo
TIOJIHBIX MHHYT, TIPOIICAIINX C Hadaja MOCJIEIHEro Jaca.

Integer24 - . Jlauu Heneny npoHyMEpOBaHbI CleayronuM oopazoM: 0 — BOCKpeceHbe,
1 — moHenenpbHUK, 2 — BTOPHUK, . . . , 6 — cy0606oTa. Jlano nenoe uucio K,
nexarniee B auamnasone 1-365. Onpeaenuts HoMep 1HA Henenu s K-ro gHs
rojia, €ciii U3BECTHO, YTO B 3TOM roay 1 siHBapsi ObUIO MOHENETHLHUKOM.

Integer25-. Jlnu Hepenu nmpoHyMEpPOBaHbI ciienytonuM oopa3om: ) — BOCKpeceHbe,
1 — monenenvHUK, 2 — BTOPHUK, . . . , 6 — cy006oTa. JlaHo nenoe uucino K,
nexaniee B auanasone 1-365. Onpeaenuts HoMep aHA Henenu mig K-ro gus
rojia, €ciii U3BECTHO, YTO B 3TOM ToAy 1 siHBaps ObLJIO YETBEProm.



Integer26-. JIluu Hepenu MpoOHyMEPOBaHBI CIEAYIOIIUM 00pa3oMm: 1 — moHeAeb-

HUK, 2 — BTOPHUK, . . ., 6 — cy0b6oT1a, 7 — BockpeceHne. Jlano 1enoe uncio K,
nexaree B auamnasone 1-365. Onpeaenuts HoMep aHA Henenu g K-ro gus
rojia, €CJau M3BECTHO, YTO B ATOM roay 1 sHBapsi ObLJIO BTOPHHUKOM.

Integer27-. JIluu Heaenu MpOHYMEPOBaHbI CIEAYIOMMM oOpa3oMm: 1 — moHeAeb-
HUK, 2 — BTOPHUK, . . ., 6 — cy0060Ta, 7 — BockpeceHne. Jlano 1enoe unciio K,
nexariee B auamnasone 1-365. Onpeaenuts HoMep 1aHA Henenu g K-ro gus
rojia, €Cjau U3BECTHO, YTO B 3TOM roay 1 sHBapst Obl1o cyOOOTOM.

Integer28-. JIluu Hepenu MpoHyMEpPOBaHBI CIEAYIOMMM oOpa3oMm: 1 — moHeAeb-
HUK, 2 — BTOpPHUK, . .., 6 — cy006oT1a, 7 — BockpeceHne. Jlano 1enoe uncio K,
Jexalniee B auanazone 1-365, u nenoe uncino N, jmexkamniee B auamazone 1-7.
Omnpenenuts HOMEp AHS Hemenu i K-Tro mHS roja, €clid M3BECTHO, YTO B
aToM roay 1 sHBaps ObL1O JHEM Henmenu ¢ HomepoMm N.

Integer29-. [lansr nenbie monoxuTtenbHbie uncia A, B, C. Ha npsMoyroipaHKe pa3-
Mepa A xB pasmenieHo MakCHMallbHO BO3MOKHOE KOJMYECTBO KBaJIpaTOB CO
ctopoHoit C (6e3 HanoxkeHuii). HaliTu KOJIMYECTBO KBaJpaTOB, Pa3MEIIEHHBIX
Ha TPSIMOYTOJIBHUKE, a TAaKKe IJIOMAAh HE3aHATON YacTH MPSIMOYTOIHHHUKA.

Integer30°. Jlan HOMEp HEKOTOpOro rojaa (Iejaoe MOJOKUTEIbHOE urciio). Ompe-
JICTATh COOTBETCTBYIOIIUI €My HOMED CTOJICTHS, YYWUTHIBAs, YTO, K MPUMEDPY,
HayasioM 20 cronerus 6su1 1901 rop.

3 Jlornyeckue BbipaxeHUsA

Bo Bcex 3amaHusX AaHHOW Tpymmbl TPeOyeTcs BBIBECTH JIOTHYECKOE 3HAYCHUE
TRUE, eclii ONpHUBCACHHOC BBICKA3bIBAHUC OJI1 MPCIIOKCHHBIX HCXOIAHBIX AJAaHHBIX
SIBIIICTCS UCTUHHBIM, U 3HaYyeHUE FALSE B IPOTHUBHOM cClIydac. Bce uuncna, mis ko-
TOPBIX YKa3aHO KOJMYECTBO MU (ABY3HAYHOE YKCIIO, TPEX3HAYHOE YHCIIO U T. 1I.),
CUHTAIOTCA LEIBIMU ITOJIOXKUTCIbHBIMU.

Booleanl-. /{ano nenoe uuciao A. IIpoBepuTh UCTUHHOCTH BbICKa3biBaHus: «Yuc-
710 A SIBIII€TCSI TOJIOKUTEIBLHBIM.

Boolean2-. /{ano nenoe uuciao A. IIpoBepuTh HCTUHHOCThH BbICKa3biBaHus: «Yuc-
710 A SIBJII€TCSI HEUETHBIMY.

Boolean3-. /lano nemnoe uuciao A. IIpoBepuTh HCTUHHOCTH BbICKa3biBaHus: «YHuc-
710 A SIBIII€TCS YETHBIMY.

Boolean4 . [aus! aBa nensix uncna: A, B. [IpoBepuTh HCTUHHOCTh BBICKA3bIBAHUS:
«CrpaBeuiBbl HepaBeHcTBa A > 2 u B < 3».

Boolean5 . [lanb! aBa nensix uncia: A, B. [IpoBepuTh HCTUHHOCTD BHICKA3bIBAHUS:
«CnpasenuBsl HepaBeHcTBa A > 0 miu B < - 2».

Boolean6 . [danst tpu nensix uncna: A, B, C. [IpoBepuTh UCTHHHOCTH BBICKA3bI-



BaHus: «CrnpaBeqinBo ABOMHOE HepaBeHCTBO A < B < Cy.

Boolean7-. Jansl Tpu nensix uncna: A, B, C. [IpoBepuTh UCTUHHOCTH BBICKA3bI-
BaHms: «Yucno B Haxomures mexay unciamu A u Cy.
Boolean8-. ans! nBa nensix uyucia: A, B. [IpoBepuTh HCTHHHOCTH BBICKa3bIBAHUS:
«Kaxnoe n3 uncen A u B neuetHoey.
Boolean9-. dansl n8a nensix yucia: A, B. [IpoBepuTh HCTHHHOCTH BBICKa3bIBAHUS:
«Xots Obl 01HO U3 yucen A u B HeuetHoe».
Boolean10-. Jlausr aBa nensix umcia: A, B. [IpoBepuTh HCTHHHOCTH BbICKA3bIBa-
Husi: «PoBHO onHO U3 yucen A u B HeueTHOe».
Booleanll-. Jlausl aBa nenbix umcia: A, B. [IpoBepuTh HCTHHHOCTH BbICKa3bIBa-
Hust: «Yucna A u B uMeroT 0IMHAKOBYIO YE€THOCTHY.
Booleanl12 . [lans! Tpu nenbix uncia: A, B, C. [IpoBepuTh HCTHHHOCTH BBICKA3bI-
Banusa: «Kaxmoe us uucen A, B, C momoxuTenasHoeY.
Boolean13-. lansr Tpu nensix uncna: A, B, C. [IpoBepuTs HICTUHHOCTH BHICKA3HI-
BaHUS: «XO0Ta Obl ogHO U3 yncen A, B, C moJoXKUTEIBHOE.
Boolean14-. lansr Tpu nensix uncna: A, B, C. [IpoBepuTh HICTUHHOCTH BHICKA3bI-
BaHus: «PoBHO oxHO u3 uucen A, B, C momoxurensHoey.
Booleanl5 . lansl Tpu nensix uncna: A, B, C. [IpoBepuTh HICTUHHOCTH BHICKA3bI-
BaHus: «PoBHO nBa u3 uncen A, B, C aBisSIOTCS MONOKUTEIHHBIMUY.
Booleanl6 . J/laHo nenoe monokuTeIbHOE YKCi0. [IpoBepruTh HCTUHHOCTD BBICKA-
3pIBaHMS: «JlaHHOE YHCIIO SBISICTCS YETHBIM JBY3HAYHBIMY.
Booleanl7 . JlaHo menoe moioKuTeIbHOE YiCi0. [IpoBeprUTh HCTHHHOCTD BBICKA-
3pIBaHMS: «JlaHHOE YHCIIO SBIISICTCSI HEYETHBIM TPEX3HAYHBIMY.
Booleanl18-. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: «Cpein TpeX JTaHHBIX I[CJIBIX
YHCeN €CTh XOTs Obl OJ[HA Mapa COBMAIAIOIINX).
Booleanl19 . [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: «Cpen TpeX JTaHHBIX IICJTbIX
YHUCeN eCTh XOTS Obl OJIHA TIapa B3aUMHO MPOTHBOIIOJIOKHBIX.
Boolean20°. lano Tpex3HauHoe 4mcio. [IpoBepHUTh UCTHHHOCTH BbICKA3bIBAHHUS:
«Bce nudpel 7aHHOTO YKCTa Pa3IMIHBD.
Boolean21°. Mano Ttpex3HauHoe 4mcio. [IpoBepUTh UCTHHHOCTH BBICKA3bIBAHHUS:
«Iudpsl nanHOTO YMCcIa 00pPA3yIOT BO3PACTAIONIYIO MOCIIEA0BATEILHOCTDY.
Boolean22 . lano tpex3HauHoe 4ucio. [IpoBeprUTh UCTHHHOCTH BBICKA3bIBAHHS:
«udper gaHHOTO YKCIa 00PA3yIOT BO3PACTAIOIIYIO UJIU YOBIBAIOIILYIO MOCIIEe-
J0BATEIILHOCTDY.
Boolean23-. /lano ueThipex3HauyHoe 4uciio. [IpoBepuTh HCTHHHOCTD BBICKA3bIBa-
HUs: «J[aHHOE YMCIIO YMTAeTCsl OJJUHAKOBO CJIEBA HAIIPABO U CIIpaBa HAJICBOY.
Boolean24 . lausr uucna A, B, C (uucimo A He paBHo 0). PaccMoTpeB
ouckpumunaum D = B2 - 4-A-C, npoBepUTh HICTUHHOCTb BBICKA3bIBAHUS:
«KBagpartHoe ypaBuenue A-x2 + B-x + C = 0 umMeeT BelIeCTBEHHbIE KOPHW.



Boolean25-. Jlausl uncnaa X, Y. [IpoBepuTh HCTHHHOCTH BhICKa3bIBaHMs: «Touka
KoopauHaTaMu (X, Y) JICKUT BO BTOPOM KOOPIUHATHOW YETBEPTHY.

Boolean26°. Jlausl uncaa X, Y. [IpoBepuTh HCTHHHOCTH BBICKa3bIBaHMS: «Touka C
KoopauHaTaMu (X, Y) JISKUT B YETBEPTOW KOOPJWHATHOW YECTBEPTH.

Boolean27 . [lansl uncia X, y. [IpoBepuTh HCTHHHOCTH BhICKa3bIBaHU: « TouKa C

KoopAuHaTaMH (X, Y) JISKHUT BO BTOPOU UM TPEThEH KOOPAUHATHON YETBEPTHY.
Boolean28 . [lanst uncna X, y. [IpoBeputh HCTUHHOCTH BhICKa3bIBaHU: «ToUKa ¢
KoopauHATaMHu (X, Y) JIGKUT B MEPBON WM TPEThCH KOOPIUHATHOW YETBEPTHY.

Boolean29-. Jlanwl uncna X, Y, X1, Y1, X2, Y2. [IpoBepuTh UCTHHHOCTH BBICKA3bIBA-
Husl: «Touka ¢ xoopauHatamu (X, Y) JIGKUT BHYTPHU MPSMOYTOJbHHKA, JIeBas
BEPXHSSI BEpIIMHA KOTOPOTO MMEET KOOpAMHATHI (X1, Y1), MpaBas HUKHAS —
(X2, Y2), a CTOPOHBI TapAJUICILHBI KOOPJAHHATHBIM OCSIM.

Boolean30 . /lans! 1ienble uncna a, b, C, sBisiomyecs CTOpOHaMU HEKOTOPOT'O Tpe-
yroJabHUKA. [IpOBEpUTh UCTUHHOCTH BBICKa3bIBaHUSA: « TpeyroibHUK CO CTOPO-
HaMmHu @, b, C sBIsIeTCS paBHOCTOPOHHUMY).

Boolean31 . /lansl nensie uncia a, b, C, aBisromuecs cTopoHaMu HEKOTOPOTO Tpe-
yroJabHUKA. [IpOBEpUTh UCTUHHOCTH BBICKa3bIBaHUS: « TpEeyroibHUK CO CTOPO-
HaMH &, D, C siByIgeTcs paBHOOCAPCHHBIMY.

Boolean32 . /lansl nensie uncia a, b, C, apisromuecs cTopoHaMH HEKOTOPOTO Tpe-
yrojibHuKa. [IpoBepuTh UCTUHHOCTH BBICKA3bIBaHUA: «TPEYrojabHUK CO CTOPO-
HaMH &, D, C SBJIIeTCS MPAMOYTOJIbHBIM.

Boolean33-. [anb! nensie yncna @, b, ¢. [IpoBepuTh UCTUHHOCTH BBICKA3bIBAHUS:
«CyIIecTByeT TPEeyroJIbHUK CO CTOPOHAMH &, b, C».

Boolean34 . Jlanbl KOOpauHATHI MOJS MIAXMATHOM JOCKH X, Y (IleNble 4Yucina, Jie-
Kampe B auamnasone 1-8). YuuTeiBas, 4To JeBoe HIbkHee mosie gocku (1, 1)
SABJISIETCA YEPHBIM, MIPOBEPUTHh UCTUHHOCTb BBICKA3bIBaHUS: «J[aHHOE mOJe sB-
JII€TCS OCIIBIMY.

Boolean35°. JlaHbl KoOpaWHATHI JABYX Pa3dMYHBIX IOJCH MIaXMAaTHOW JTOCKH X1,
Y1, X2, Y2 (1enble uncia, Jiexkamue B nuanazone 1-8). [IpoBepuTh UCTUHHOCTH
BBICKa3bIBaHUS: «JlaHHBIE TIOJISI UMEIOT OJIMHAKOBBIN I[BETY.

Boolean36 . JlaHbl KOOpAMHATHI ABYX Pa3IMYHBIX MOJICH MaXMaTHON TOCKH X1, Y1,
X2, Y2 (LIeJble Yncia, Jexaniye B nuamna3zone 1-8). [IpoBepuTh HCTUHHOCTH BhI-
cka3bIBaHUs: «JIabs 32 OMH XOJ1 MOXKET MEPEUTH ¢ OJHOTO TIOJISI Ha APYTOey.

Boolean37°. Jlanbl KOOpAMHATHI JABYX Pa3JIMYHBIX MMOJICH MIAXMATHOW JOCKH Xi,

Y1, Xe, Y2 (1eyble uncha, jgexane B auana3zoHe 1-8). IlpoBepuTh HCTUHHOCTH
BbICKa3bIBaHUA: «KOposb 3a OAMH XOJ MOXET NEPEUTH C OJHOIO MOJs Ha

IPYTOe».
Boolean38-. [lanpl KOOpAMHATHI IBYX pa3IMYHBIX MOJEH MIAXMATHOW JOCKHU X1,
Y1, Xz, Y2 (1enble uucna, nexamue B quana3one 1-8). [IpoBepuTh HCTUHHOCTD



BbICKa3bIBaHUs: «CIJIOH 3a OJIUH XOJ MOKET MEPEUTH C OJTHOTO OISl Ha IPYTOE.
Boolean39 . /lansl KoOOpAMHATHI ABYX Pa3IMYHBIX MOJICH MaXMaTHON TOCKH X1, Y1,
X2, Y2 (LIeJble uncia, Jexaiye B nuanazone 1-8). [I[poBepuTh HCTUHHOCTH BbI-
cka3biBaHus: «Dep3b 3a OAUH XOJ MOXKET MEPEUTH C OJHOTO IMOJS Ha JPYroe.
Boolean40°. Jlanbl KOOpAWHATHI JIBYX pa3jMUYHBIX IMOJICH IIaXMATHON JOCKH X1,
Y1, X2, Y2 (1enble yncia, Jexamue B nuanazone 1-8). IIpoBepuTh UCTUHHOCTH
BbICKa3bIBaHUS: «KOHB 3a OJIMH XOJ MOKET MEPEUTH C OJHOTO IOJIS Ha IPYTOe».

4 YcnoBHbIW onepaTtop

If1. dano menoe ymciao. Eciu OHO SIBISETCS TMOJIOKUTEIBHBIM, TO NMPHOABUTH K
HeMy 1; B MPOTUBHOM Cily4ae HE U3MEHSTh €ro. BhIBECTH MOJIy4eHHOE YHUCIIO.

If2. Mano menoe ymciao. Eciu OHO SIBISETCS TMOJIOKUTEIBHBIM, TO NMPHOABUTH K
HeMy 1; B IPOTMBHOM CITydae BBIYECTh U3 HETO 2. BRIBECTH MOTy4EHHOE YHUCIIO.

If3. dano menoe umciao. Eciu OHO SIBISETCS TMOJIOKUTEIBHBIM, TO NMPHOABUTH K
HeMy |; ecid OTpULATENbHBIM, TO BBIUYECTb U3 HErO 2; €CIU HYJEBBIM, TO
3ameHuTh ero Ha 10. BriBecTn mosrydeHHOE YHCIIO.

If4-. Jlausl Tpu 1enbix yuciaa. HalTH KOMMYECTBO MOOKUTEIBHBIX YHUCEN B UCXO/I-
HOM Halope.

If5. JTanbl Tpu mensix yuciia. HalTH KOJIMYECTBO TOJOKUTEIBHBIX M KOJHYECTBO
OTpHULIATEILHBIX YHCENI B UCXOJIHOM Habope.

If6 . Jlansr nBa uucia. BeiBecTH Oosblliee U3 HHUX.

If7. Jansl qBa uncia. BeIBecTH MOPSIKOBBIA HOMEP MEHBIICTO M3 HHX.

If8 . Jlanbl nBa uncia. BeiBecTn BHayane OoJibliee, a 3aTeM MEHBIIEE U3 HUX.

If9. Jlansl n1Be mepemeHHbIe BemecTBeHHOro tumna: A, B. Ilepepacnpenenuts 3Have-
HUSI TaHHBIX TIEPEMEHHBIX TaK, 4YTOObI B A OKa3aJioCh MEHbIIEE U3 3HAUYCHUH,
a B B — Ooubiiee. BeiBecT HOBbIE 3HaueHUs nepeMeHHbIX A u B.

If10. lauel nBe mepemenHbie nesioro tuna: A u B. Ecnm ux 3HaYeHHMs HE paBHBI,
TO TMPUCBOUTH KAXJOU IMEPEMEHHOW CyMMY O3TUX 3HAUYEHUW, a €CIIM PAaBHBI,
TO TPUCBOUTH TEPEMEHHBIM HYJIEBbIE 3HaueHUs. BBIBECTH HOBBIE 3HAYCHUS
nepemeHHbIX A 1 B.

If11. JTans! aBe nmepeMeHHbIe 1ieaoro tuma: A u B. Eciu ux 3HaueHUs HE paBHBI, TO
MIPUCBOUTH KaXKIOW MEPEMEHHON OOJbIllee W3 ITHX 3HAYCHUI, a €CJIM PaBHBI,
TO TPUCBOUTH TEPEMEHHBIM HYJICBbIE 3HaueHUs. BBIBECTHM HOBBIE 3HAYCHUS
nepeMeHHbIx A u B.

If12°. Jlansl Tpu uncna. HaiiTn HauMeHbIlIee U3 HHUX.

If13. Jlaus! Tpu umcna. Haiitu cpenHee w3 HUX (TO €CTh YMCIIO, PACIOJIOXKCHHOE
MEX/1y HAUMEHBIIUM U HAUOOJIBIIHIM).



If14. Jlaubl Tpu umcia. BeiBecTH BHauajie HavMMEHbIEE, a 3aTeM HauOOJbIIee W3
JTAHHBIX YHCEIL.

If15. Manbr Tpu ymncna. Haliti cymmy IByX HauOOJBIIMX M3 HUX.

If16. Jlansl Tpu mepemenHbie BemecTBeHHoro Tmma: A, B, C. Ecim ux 3HaveHus
YIOPSAIOYCHBI 10 BO3PACTAHUIO, TO YABOUTH WX; B MPOTUBHOM Clydae 3ame-
HUTh 3HAUYCHHUE KaXJIOW MEePEMEHHON Ha MPOTUBOIOJIOXKHOE. BhIBECTH HOBBIE
3Ha4eHUs nepeMeHusix A, B, C.

If17. Jlauel Tpu nepeMenHble BeriectBenHoro tuma: A, B, C. Eciu ux 3HaueHus
YIOPSIOYCHBI TI0 BO3PACTAHWIO WM yOBIBAHHWIO, TO YJIBOUTH WX; B TPOTHUB-
HOM CJIy4ae 3aMEHUTh 3HAUYCHHE KaKIOW MEPEeMEHHOW Ha MPOTHBOIIOJIOXKHOE.
BriBecTtn HOBBIC 3HaueHus nepeMeHHbIX A, B, C.

If18. JaHbl Tpu IENBIX YMCIIA, OJHO M3 KOTOPBIX OTIMYHO OT JBYX JAPYIHX, PaB-
HBIX MEXIy coOoil. OmpenenuTh MOPAIKOBBIA HOMEP YHCIA, OTIMYHOTO OT
OCTaJIbHBIX.

If19. JlaHbl yeThIpe MEIBIX YHUCIA, OJHO M3 KOTOPBIX OTIUYHO OT TPEX IPYIHX,
pPaBHBIX MeXy coOoi. OnpenenuTs MOPsIAKOBBIM HOMEp YHCIa, OTJIMYHOTO OT
OCTaJIbHBIX.

If20. Ha uucnoBoii ocu pacnonoxensl Tpu Touku: A, B, C. Onpenenuts, kakas u3
aByx mocieanux touek (B mmm C) pacmonoxena Ommke K A, U BBIBECTH ITY
TOYKY M €€ PACCTOSTHHE OT TOUKH A.

If21. JlaHbl HEeIOYUCIIEHHBIE KOOPAWHATHI TOYKH Ha IUIOCKOCTH. Eciu Touka coBma-
JaeT ¢ HaJaJioM KoopauwHat, To BeiBecTd (. Ecnm Touka He coBmamaer ¢ Haya-
oM KoopauHat, HO JekHUT Ha oc OX wnm OY, TO BBIBECTH COOTBETCTBEHHO |
win 2. Ecnu Touka He JISKUT Ha KOOPJIMHATHBIX OCSIX, TO BBIBECTH 3.

If22 . Jlanbl KOOpAMHATHI TOYKH, HE JeKamell Ha koopawHaTHBIX ocsax OX m OY.
Onpenenuts HOMEpP KOOPJAWHATHOM YETBEPTH, B KOTOPOM HAXOAUTCS TaHHas
TOYKaA.

If23. aHbl 1eI04YMCICHHBIC KOOPIUHATBI TPEX BEPIIMH MPSMOYTOJbHUKA, CTOPOHBI
KOTOPOTO TMapajuieJbHbl KOOPAMHATHBIM oOcAM. HailTh koopAauHATBI €ro
YETBEPTOU BEPIIMHBI.

If24. ]JIns maHHOTO BEIIECTBEHHOIO X HAWTH 3HAveHWe cienyromed ¢ynkmun f,

HpI/IHI/IMaIOH_ICﬁ BCIICCTBCHHBIC 3HAUYCHUA:

f(x) = 2sin(x), ecmm x>0,
6 —X, ecmu X< 0.

If25. JIns marHOTO TIEOTO X HAWTH 3HAa4YeHHE cieAyromeid ¢yHkiuu f, mpuHIMaro-

en 3HaUYeHU [eJIOr0 TUIa:

f(x) = 2X ecmuX< -2wmX>2,
—3-X, B IPOTHBHOM CIIydae.

If26 . Jlns maHHOTO BEHISCTBEHHOIO X HAWTH 3HA4YCHHE cieayrolneid ¢yHkiuu f,



HpI/IHI/IMaIOH_Ieﬁ BCIICCTBCHHBIC 3HAYCHMA:

—X, ecimu X < 0,
f(x) = x% ecmm0<x<2,
4, ecou X = 2.

If27. JIns nmaHHOTO BEIIECTBEHHOTO X HAWTH 3HAYCHWE ciexyromeir ¢yHkiuu f,

IIPUHUAMAIOLIEH 3HAYEHUS LIEJIOTO THUIIA:

0, ecmu X <0,
1, ecmu X npunamiexur [0,1), [2,3), ...,
- 1, ecnm X npunamiexur [1,2), [3,4), ... .

f(x)

If28. Jlan HOMep ronma (MOJIOKUTEIIbHOE IIesIoe YKCi0). OnpeaeanuTh KOJIUYSCTBO

JTHEW B ATOM TOJy, YUWUTHIBas, YTO OOBIYHBIN TojJ HacuuThiBaeT 365 nHei, a
BHUCOKOCHBIM — 366 nHeil. BUCOKOCHBIM CUHMTACTCSA TOA, AeiAmuics Ha 4, 3a
WCKJIIOUEHUEM Te€X TOJI0B, KoTtopbie naensatca Ha 100 m He pensarcs Ha 400
(mammpumep, roast 300, 1300 u 1900 e sBusroTcst BucokocHbMu, a 1200 u 2000
— SIBJISIFOTCS).

1f29. Jlano nesnoe umcio. BeIBecTH ero CTpOKy-OIHCAHHE BHIA «OTPHIATEILHOE
YETHOE YHUCIIO», «HYJEBOE UYUCIIO», «IOJIOKUTEIHBHOE HEUYETHOE YUCIIO» W T. .

If30. Jlano memoe umcio, yexaiiee B auanazoHe 1-999. BriBecTu ero cTpoky-
OTMCAHUE BUJA «YETHOE JBY3HAYHOE YUCIIO», «HEUYETHOE TPEX3HAUYHOE YHUCIIO»

U T. .

5 OnepaTtop BbIOOpa

Casel. Jlano nenoe uucio B auana3zone 1-7. BeiBecTn CTpoKy — Ha3BaHUE JTHS
HEJIeNIM, COOTBETCTBYIOIIEe JaHHOMY Yuciy (1 — «IMOHEeneIbHUK», 2 — «BTOP

HUK» U T. 1I.).

Case2. lano nenoe uncio K. BeIBECTH CTpOKY-ONMCaHHE OIICHKH, COOTBETCTBYIO-
e uncay K (1 — «mioxo», 2 — «HeyI0BICTBOPUTEIBLHOY», 3 — «YIOBICTBOPH-
TEIbHO», 4 — «Xopouoy, 5 — «oTmuHo»). Eciu K He nexut B nuanazone 1-5,
TO BBIBECTH CTPOKY «OITHOKAY.

Case3. /lan Homep Mecsiia — 1ie10e unciio B Auanazode 1-12 (1 — siaBapsp, 2 — de-
Bpajb U T.J.). BeIBecTH Ha3BaHUE COOTBETCTBYIOIIETO BPEMEHU Tofa («3uMay,
«BECHAY», «JICTOY», KOCCHBY).

Case4-. [lan HOMep Mecsia — 1iesioe unucio B auanazone 1-12 (1 — suBapp, 2 —
deBpasb 1 T. 1.). OnpenenuTh KOJIAYECTBO AHEH B 3TOM MeECSIE JJIT HEBHCO-
KOCHOTO roja.

Caseb. ApI/I(I)MeTHtIeCKI/Ie IEUCTBUS HaJ 4YHUCIaMU IIPOHYMEPOBAHBI CJICAYIOIIUM
obpazom: 1 — ciioxeHue, 2 — BbIYMTaHUE, 3 — YMHOXEHHE, 4 — nenenue. Jlan



HoMep aeiictBust N (1ienoe yucio B nuamna3zoHe 1—4) u BeuiecTBeHHbIE unciaa A
u B (B He paBHO 0). BIMOJHUTH Ha/l YMCIIaMU YKa3aHHOE JICHCTBHE M BBIBECTH
pe3yJibTar.

Case6. Equnuiibl JUIMHBI IPOHYMEPOBAHBI CIEAYIOMKUM oOpasom: 1 — meummertp,
2 — xKwiIoMmeTp, 3 — MeTp, 4 — MWUmMMeTp, 5 — caHtuMmeTp. JlaH HOMED
SAVHUIIBI JJIMHBI (1I€JI0€ YKCIIO B Jauamna3oHe 1-5) u ajmumHa oTpe3ka B ATHX
eauHUIAX (BemiecTBeHHOE yucio). Haittu mimMHy oTpe3ka B MeTpax.

Case’7. Equnuisl Macchl IpOHYMEPOBAHBI CIEAYIONUM 00pa3oM: 1 — Kuiiorpamm,
2 — MuwuMrpamm, 3 — rpamm, 4 — TOHHA, 5 — 1eHTHep. JlaH HoMmep eauHHU-
bl Macchl (LI€JI0€ YMCIIO B Auamna3oHe 1—5) u macca Tena B 3TUX €AMHUIAX
(BemecTBeHHOE ymucio). Haiitu maccy Tena B KuJiorpaMMax.

Case8. Jlaner nBa menbix uyucia: D (mens) m M (Mmecsmr), ompenenstontue mpa-
BUJILHYIO J1aTy HEBUCOKOCHOTO rojaa. BeiBectu 3Hauenus D u M nmns nmarel,
MPEAUIECTBYIONIEN YKAa3aHHOM.

Case9-. Jlanpl aBa nenblx uucia: D (mens) u M (Mecsi), onmpeaesiomuye mpa-
BWIBHYIO JaTy HEBHUCOKOCHOTO roaa. BeiBectm 3mauenus D m M mnsa matel,
CIIEYIOLIEH 32 YKa3aHHOM.

Casel0. PobGotr MoxeT mepeMeniaThCcsi B UeThIpex HampaBieHusx («C» — cesep,
«3» — 3anan, «tO» — 1or, «B» — BOCTOK) U mpUHUMATH TpU IUPPOBHIE KO-
MaHzbl: 0 — TpOAOKATh JBUXKEHHWE, 1| — IMOBOPOT HajeBO,-1 — MOBOPOT

HarpaBo. Jlan cumBoin C — mcxoaHOe HampasiieHHe podoTta u 1enoe gncio N
— TIOCTIaHHasi eMy KoMaH7a. BeiBecTH HampaBiieHHe po0OoTa IMociie BBINOJIHE-
HUS TIOJIYYCHHOM KOMAaHIbI.

Casell. JlokaTop OpHEHTHPOBAH Ha OJIHY M3 CTOPOH cBeTa («C» — cemep, «3» —
3aman, «tO0» — 1or, «B» — BOCTOK) U MOKET MPUHUMATH TPHU HMUPPOBHIE KOMAH-
JIbI TIOBOpOTa: 1 — MOBOPOT HaJIeBO, —1 — MOBOPOT HaAMpaBo, 2 — MOBOPOT Ha
180°. lan cumBonn C — wmcxomHasi opUeHTAIMs JokaTopa U 1eibie uuciaa N1
u N 2 — J1Be mociaHHbIe KOMaH[bl. BBIBECTH OpHEHTAIMIO JIOKATOpa MOCIE
BBITIOJTHEHUS dTUX KOMaH]I.

Casel2. DnemeHThl OKPYKHOCTH MPOHYMEPOBAHKI ClenyonuM oopasom: 1 — pa-
muyc R, 2 — muamerp D = 2R, 3 — ngnuna L = 2.m-R, 4 — nomans kpy-
ra S = - R2. JlaH HOMep OJIHOTO M3 3THX AJIEMEHTOB U €ro 3HaueHHe. BriBecTH
3HAYEHUSI OCTAJIbHBIX 3JIEMEHTOB JaHHOW OKPYKHOCTH (B TOM ke nopsiake). B
KaueCTBE 3HAUCHUS TT UCII0JIb30BaTh 3.14.

Casel3. DneMeHTBI paBHOOEIPEHHOIO NPSMOYTOIBHOIO TPEYTONbHUKA IPYOHYMeE-
pOBaHbI cleayronmM oopazoM: 1 — karer @, 2 — rumnoreHy3a c = a- 2, 3 —
BbicoTa h, omymenHas Ha rumnoteny3y (h = ¢/2), 4 — mromans S = c-h/2.
Jlan HOMEp OAHOTO M3 3TUX 3JEMEHTOB W €ro 3HaueHue. BriBecTn 3HaueHUS



OCTAJIbHBIX 9JICMCHTOB AAHHOI'O TPCYIrOJIbHHUKA (B TOM XK€ HOpﬂI[KC).

Casel4. DneMeHTbl pPaBHOCTOPOHHEIO TPEYroJibHUKA MPOHYMEPOBAHBI CIIEAYIO-

muM 06pfA3omM: 1 — cropona @, 2 — pamuyc Ri BIMCAaHHOH OKPYKHOCTH
(Ri = a 3/6), 3/— pamuyc Rz onucanHoli oxpyxuoctn (Rz = 2:Ri), 4 —
wiomaas S = a2 3/4. Jlan HOMep OJHOrO U3 ITUX JCMEHTOB M €r0 3HAYCHHE.
BriBecTrn 3Ha4eHMsI OCTAIBHBIX JIEMEHTOB JAHHOTO TPEYTOJIbHHKA (B TOM JKe
MOPSIKE).

Caselb. MacTsM urpajibHbIX KapT MPUCBOECHBI MOPSAKOBbIE HOMepa: 1 — mukw,

2 — tpedsnl, 3 — OyOHBI, 4 — 4YepBbl. JIOCTOMHCTBY KapT, CTApIIMX ACCITKH,
npucBoeHbl Homepa: 11 — Barner, 12 — nmama, 13 — koponsb, 14 — Ty3. JlaHbl
aBa menbix uyuciaa: N — mocrouncTBo (6 < N < 14) u M — macth KapThl
(1 <M 4. BoiBecTu Ha3BaHUEC COOTBETCTBYIOIICH KapThl BHJA «IIECTEpPKa
O0yOen», «aama yepBein», «Ty3 Tped» U T. 1.

Casel6. /lano menmoe unciio B nuama3one 20—69, onpenenstomiee Bo3pacT (B Tojax).

BriBecTu CTpoKy-onucaHue yKa3aHHOTO BO3pacTa, 00eCleuuB MPaBUILHOE CO-
IJIACOBAHUE YHCIIa CO CJIOBOM «TOJ», HampuMmep: 20 — «aBaauarh JeT», 32 —
«TpUALIATH JBa ToJa», 41 — «COpOK OJIUH TOI.

Casel?. Jlano nenoe uucio B auamnazone 10—40, onpenensromniee KOJIMIeCTBO yIeo-

HBIX 3a/laHuil [0 HEKOTOpoW Teme. BhIBecTH CTpOKy-ONmMCaHHE YKa3aHHOTO
KOJIMYECTBA 33/1aHUN, 00ECeunB MPAaBUJIBHOE COTJIACOBAHME YMCJIA CO CJIOBA-
MU «y4eOHOe 3aaHney», HanpuMep: 18 — «BoceMHaaaTh YYeOHBIX 3aIaHuUily,

23 — «aBaANaTh TPU Y4YEOHBIX 3adaHUs», 31 — «TpUANaTh OAHO yuyeOHOe 3a-
TTaHUE».

Casel8. Jlano memoe uucino B auamazone 100-999. BreiBecTn CTpoKy-ommcaHue
JAHHOTO 4HuClla, HarpuMep: 256 — «JIBeCTH MAThAECAT WIECThb», 814 — «BO-
CEMBCOT YETHIPHAIIIATEY.

Casel9. B Bocrounom kanmeHmape NpUHAT 60-JETHUN LMK, COCTOSIIHN u3 12-
JIETHUX TOJAIMKIOB, 0003HAYaCMbIX HAa3BaHWUSMH I[BETA: 3€JICHBIA, KPACHBIH,
KEJTHIN, OBl U YepHbI. B KaX10M MOIIMKIIE TOABl HOCST Ha3BaHUS KUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPA, 3ailla, IpaKOHa, 3MEH, JIOMIA !, OBIIbI, 00€3bsHBI,
KypHIIbI, COOAaKH M CBHHBH. [0 HOMEpy roma omnpeaenuTh ero Ha3BaHHUE, €CIH
1984 rog — Havayo LUKIIA: «TOJ 3€JIEHON KPBICHD.

Case20. Jlanbl nBa mensix uucna: D (mens) u M (Mecsir), ompeaensromniye mpa-
BWJIbHYIO AaTy. BeiBecTn 3HaKk 304Maka, COOTBETCTBYIOLINI 3TOM nate: «Bomo-
neit» (20.1-18.2), «Pwiob» (19.2-20.3), «OBen» (21.3-19.4), «Teneny» (20.4—
20.5), «bausnenp» (21.5-21.6), «Pax» (22.6-22.7), «JleB» (23.7-22.8), «/le-
Ba» (23.8-22.9), «Becw» (23.9-22.10), «Ckoprmon» (23.10-22.11), «Crtpe-
aery (23.11-21.12), «Kozepor» (22.12-19.1).



6 Liukn ¢ napameTpom

Forl. Jlansr mensie urcia K 1 N (N > 0). BeiBectn N pa3 umcio K.

For2. Jlaus! aBa nenbix yncia A u B (A < B). BeiBecTu B mopsijike Bo3pacTaHUs BCE
IeJble YKciia, pacnojioxkeHHbie Mexay A u B (Bkirodas camu uncina A u B), a
Takke KoauyecTBO N 3TUX ducen.

For3. Jans! aBa nensix uncia A u B (A < B). BeiBecT B mopsiike yObIBaHHS BCE
IeJble YKCia, pacrojokeHHble Mexay A u B (He Bkirouas uucia A u B), a
Takke kommdecTBO N 3THUX dwmcel.

For4. Jlano BemectBeHHOe unciao — LeHa 1 kr xkoHder. BoiBectn ctoumocts 1,
2, ..., 10 kr xouder.

For5-. [lano BemiectBeHHOE unciio — IieHa 1 kr koHdeT. BriBecTn croumocts 0.1,
0.2,..., 1 kr xoHder.

For6. Jlano BemiecTBeHHOE 4MCiIO — IieHa | kr koHdeT. BriBectn croumocts 1.2,
1.4,...,2 kr koHeT.

For7. Jlauer nBa nenbix gucia A u B (A < B). Haiitm cymmy Bcex IENBIX YHCET
oT A 1o B BkIrounTeNnBEHO.

For8. [ansr nBa menbix uncia A u B (A < B). Haiitu npousBeneHne Beex IEbIX

yucel oT A 10 B BKIIIOUHTEIBHO.

For9. ans! nBa nensix uucia A u B (A < B). Haiitu cymMMy KBaJipaToB BCEX IIEITBIX

yrcen ot A 10 B BkIrounTensHO.

Forl10. [ano nenoe yucino N (>0). Haiitu cymmy

1+1/2+1/3+...+1/N
(BEILIECTBEHHOE YUCIIO).

Forll. [ano nemoe yuciao N (>0). Haittu cymmy

N2+ (N+1)2+(N+2)2+...+ (2:N)?
(11emoe 4ucIo).

Forl2-. Jlano nenoe uucio N (>0). Halitu npousBenenue

1.1-12-13-...
(N comHoXxwuTENEH).

Forl3-. lano uenoe yucio N (>0). Haiitu 3HaueHHe BhIpaKeHHS

1.1 —-12+13 - ...
(N craraembIX, 3HAKHd Y4epeayroTCs). Y CJIOBHBIA OMEpaTop HE HCIOJIb30BaTh.

Forl4. Jlano uenoe unciao N (> 0). Halitu kBagpar JaHHOTO YKCIIa, UCTIOIB3YS JIJIs

€ro BBIYUCIICHUS CIEIYIONIYI0 (hOpMyILy:
N2=1+3+5+...+ (2N -1).
[locne nmoGaBrneHus K CyMMe KaXKJIOTO CJIaraéMoro BBIBOJMTH TEKYyIllee 3Haue-



HUE CyMMBI (B pe3ysibTaTe OyIyT BBIBEJACHBI KBAJAPAThI BCEX IEIBIX YUCEN OT |
a0 N).
Forl5-. Jlano BemectBenHoe uucio A u nenoe uucio N (>0). Haittu A B cTeme-
Hu N :
AV = AA.. .. -A
(uncima A nepemuoskatorcs N pas).
Forl6-°. Jlano BemectBennoe uucio A u nenoe uncio N (>0). Mcnons3ys oaux
IIMKJI, BBIBECTH Bce Iesible creneHu unciaa A ot 1 go N.
Forl7. JJano BemiectBennoe uucio A u renoe uucio N (>0). Mcnoas3ys oaux
IIUKJI, HAUTH CYyMMY
1+A+A2+A3+ ... +AY,
Forl8. /lano BemectBenHoe ynciio A u menoe uucio N (>0). Mcnons3ys oauH
IIAKJI, HAWTU 3HaYEHNE BBIPAKCHUS
1—A+A2- A3+ ...+ (- 1)V.AV,
Y CIoBHBIN ONEPATOP HE MCHOJB30BATh.
Forl9-. Jlano menoe uncio N (>0). Halitu npousBenenue

NI=1.2....-N
(N—gpaxmopuan). YtoObl HM30€XkKaTh IEIOYNCICHHOTO IEPEIOJHEHHS, BBIYKC-
JSATh 3TO MPOU3BEJIEHUE C TIOMOIIbIO BEIIECTBEHHON MEpPEMEHHOW U BBIBECTH

€r0 KakK BEIECTBEHHOE YHCIIO.
For20°. lano uenoe uucio N (>0). Mcnonb3yst OuH HUKI, HAATH CyMMY

1+21+31+...+N!

(Beipaxkenue N ! — N—gaxmopuan — 0603HauaeT NMpOU3BENCHUE BCEX IIEJIBIX
gucenor | ;o N: NI =1.2. . .N). YUroObs n3bexars 1EIOYHCICHHOTO TIEpe-

IMOJTHCHUSA, IIPOBOJIUTH BBIYHUCIICHHA C IIOMOIIBIO BCINCCTBCHHBIX IICPCMCHHBIX

Y BBIBECTH PE3YyJIbTAT KaK BEHIECTBEHHOE YHCIIO.
For21. Mano nenoe unciao N (>0). Mcrmonb3ys OAuH UK, HAUTH CyMMY
1+ 1/(1) + 1/@2Y) + 1/(3") + ... + 1/(N}))

(Beipaxkenue N ! — N—gaxmopuan — 0603Ha"aeT MPOU3BENCHUE BCEX IIEINIBIX
gucenor 1 o N: N1 =12...N). I[lonyuenHHoe uucnio sBigercss npudIu-
’KCHHBIM 3HaYCHHUEM KOHCTAHTHI € = eXp(1).

For22. Jlano BeriectBeHHOe yucio X u 1enoe unciao N (> 0). Haiitu 3HadeHue
BBIPKEHUS

1+ X+ X222+ ...+ XV/(N))

(N!' =12...N). Ilogy4eHHOE YHCIIO SBISACTCS MPUOIMKEHHBIM 3HAUYCHHUEM
GyHKUIMU eXp B TOUKe X.

For23. Jlano BemiectBennoe uucio X u neioe uuciao N (>0). Hailitu 3HaueHue
BBIPKEHUS



X = X3/(31) + X5/(5Y) — ... + (-L)V-X2N+1/((2-N+1)!)
(N!' =12...N). lloxy4eHHOE YHCIO SBISETCS MPUOTMKEHHBIM 3HAUYCHHEM
dbyHKIMH sin B TOUKe X.
For24. Jlano BemectBenHoe yucio X u neioe uucio N (>0). Halitn 3HadeHue
BBIPKCHUS
1 - X2/(2N) + X444 - ...+ (-D)V-X2V/((2:N)})
(N!' =12...N). lloxy4eHHOE YHCIO SBISETCS MPUOIMKEHHBIM 3HAUYCHUEM
GbyHKIIMU cCOS B TOUKE X.
For25. Jlano BemectBenHoe umnciao X (|X|<1) u memoe uwucimo N (>0). Haiitu
3HaYeHUE BBIPAKECHUS
X —X22+ X33 - ...+ (- 1)1 XV/N.
[TosryueHHOE YUCNO ABISIETCS MPUOIMKEHHBIM 3HaUeHHeM (QyHKIUU In B TOU-
ke 1+ X.
For26. Jlano BemectBenHoe yucio X (|X|<1) u memoe umcio N (>0). Haiitu



3HAYCHUC BBIPAKCHHUSI
X —X3/3+ X5/5 - ...+ (- V- X2N1/(2 N+1).
[TosrydgeHHOE YHCIIO SABSETCS MPHUOIMKEHHBIM 3HaYeHHUEM (DYHKIUW arctg B
TOuke X.
For27. Jlano BemectBenHoe unciao X (|X|<1) u memoe uwucimo N (>0). Haiitu
3HAYCHUE BBIPAKCHHUS
X + 1.X3/(2.3) + 1.3.X5/(2-4.5) + ... +
+ 1.3, - (2N= 1) X2M1/(2 4 .. . (2-N)-(2-N+1)).
[TosrydgeHHOE YHCIIO SABJSETCS NMPHUOIMKCHHBIM 3HaYeHUeM (DyHKIIMK arcsin B
Touke X.
For28. Mano BemectBennoe uucio X (|X|<1) um nemoe uuciao N (>0). Haiitu
3HAYCHHUE BBIPAKCHUS
1+ X/2-1-X2/(2-4) + 1-3-X3/(2:4-6) — ... +
+(—)¥113:.. (2N -3)-X"/(24-...(2:N)).
T[lonyyeHHOE YMCIIO SABJIAETCS NPUOIMKEHHBIM 3HAueHHeM (GyHKIMHM  1+X.

For29. Jdano nemoe uncio N (> 1) u aBe BElICCTBCHHBIC TOYKH Ha YMCIOBOW OCH:
A, B (A < B). Otpesok [A, B] pa3out Ha N paBHbIX oTpe3koB. BeiBectnt H —
JUTMHY Ka)KJIOTO OTPe3Ka, a TaKKe HabOp TOUYECK

A, A+H, A+2.H, A+3.H, ..., B,
obpasyromuii pazdouenue orpeska [A, B].

For30. [Jano nemoe uncio N (> 1) u aBe BElICCTBCHHBIC TOYKH Ha YMCIOBOW OCH:
A, B (A < B). Otpesok [A, B] pa3out Ha N paBHbIX oTpe3koB. BeiBectnt H —
JUIMHY KaXJIOTOo OTpe3ka, a Takxke 3HaueHus pyHkmuu F(X ) = 1- sin(X ) B
TOYKaX, pa3OuBaronux otpe3ok [A, B]:

F(A), FA+H), FA+2H), ..., F(®B).

For31. lano nenoe uuciao N (> 0). I[TociaenoBaTenbHOCTh BEIIECTBEHHBIX uncea Ak
OTIPEICIISETCS CISAYIONTUM 00pa3oM:

Ao = 2, Ak =2+ 1Aka, K=1,2,....
BriBect 31emenTnl A1, A2, ..., An.

For32. [Jano uemoe unciao N (> 0). ITocinemoBaTeIbHOCTh BEIIECTBEHHBIX dncea Ak
OTIPEIEIACTCS CIICTYIONTUM 00pa3oM:

Ao =1, Ak = (A1 + D/IK, K=1,2,....
BriBectu 3memeHTBI A1, A2, ..., An.

For33-. Jlano nenoe uncio N (> 1). ITocaenoBarenbHOCTh yucen Puoonauuu F
(mesnoro THIA) ONMpeAeNnseTcs CIeAYIONUM 00pa3oM:

Fi=1, Fa =1, Fk = Fxa + Fr, K=3,4,....



Brisectu snementsl Fi1, Fo, ..., Fn.
For34. Jlano nenoe unciao N (> 1). [TocaenoBaTenbHOCTh BEIIECTBEHHBIX uncea Ax
OTIPEIEISACTCS CICTYIONTUM 00pa3oM:
A1 =1, A = 2, Ak = (Ak2 + 2:-Ax1)I3, K=3,4,....
BriBect 3nementsl A1, A, ..., An.
For35. Jlano nemmoe gucio N (> 2). ITocnenoBarenbHOCT HEIBIX yucell Ak orpe-
JeseTcs CISYIONUM 00pa3oM:
A1=1, A2=2, A3=3,
Ax = Ax-1 + A2 — 2-Ax-3, K=4,5,....
BriBect 3nementnl A1, Ag, ..., An.

BnoxeHHble UuKnbl

For36 -. Jlaus! nensie nonoxurensubie unciaa N u K. Haiitu cymmy
1€+ 2+  + NX
UtoObl u30eXKaTh 1ETOYUCICHHOTO TEPENOJHEHUS, BBIYUCISTH CllaraeMbie
ATOM CyMMBI C TMOMOUIBIO BEHIECTBEHHOW NEPEMEHHOW W BBIBOAUTH PE3YIb-
TaT KakK BEIIECTBEHHOE YUCIIO.
For37. [lano niemoe yrcio N (>0). Haittu cymmy
11+22+  + NV,
UtoObl u30eXaTh 1ETOYMCICHHOTO TMEPENOJHEHUS, BBIYUCISTH CllaraeMbie
3TOM CYMMBI C IOMOIIBIO BELIECTBEHHOM IEPEMEHHON U BBIBOAUTH PE3YJIb-
TaT KakK BEIIECTBEHHOE YUCIIO.
For38. [ano nemoe yucio N (> 0). Haiitu cymmy
N +28-1+ + N1
UtoObl u30eXaTh 1ETOYMCICHHOTO TEPENOJHEHUS, BBIYUCISTL CllaraeMbie
3TOM CYMMBI C TMOMOIIBIO BELIECTBEHHOM INEPEMEHHOU W BBIBOAUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YUCIIO.

For39. Jlausl nenbie mojoxkuTensHbie yncia A u B (A < B). BeiBectu Bce 1ieibie
yuciaa oT A 10 B BKIIIOUUTENBHO; TTPU 3TOM KaXJ0€ YUCIIO JOJKHO BBIBOJUTHCS
CTOJIbKO pa3, KaKOBO €ro 3Ha4YeHWe (Hampumep, YUCIo 3 BBIBOJMUTCS 3 pasa).

For40. [Jansl nensie unciaa A u B (A < B). BeiBectu Bce mensie uncia ot A no B
BKJIFOYUTEILHO; TIPU 3TOM YHUCI0 A JOJDKHO BBIBOJAUTHCS 1 pas, umcio A + 1
JIOJKHO BBIBOJIUTHCS 2 pasa u T. [I.



7 Llukn ¢ ycnosuem

Whilel-. Jlaubl monoxwurtensusie uncia A u B (A > B). Ha orpeske maunabl A
pa3sMeIeHO MaKCHMaJIbHO BO3MOXHOE KOJHYECTBO OTPE3KOB UMHBI B (6e3
HaokeHui). He Hcrmonb3ys onepanui YMHOXKCHHS W JCIICHUS, HAWTH JUIHHY
HE3aHATOM yacTh oTpe3ka A.

While2-. Hausr momoxxurenpHblie yncia A u B (A > B). Ha orpeske mmuHbl A pas-
MEIIIEHO MaKCHUMaJlbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JUIMHBI B (06e3 Hano-
eHuil). He ucmonp3ys onepanuy yMHOXKEHUS W JICJICHUS, HAWTH KOJMYECTBO
oTpe3KkoB B, pa3MerieHHbIX Ha oTpeske A.

While3. Iaus! nenbie nmonoxutenbhbie ynciaa N u K. Mcnomnb3ys TOJIBKO Omeparuu
CJIOKEHUS M BBIYMTAHUS, HAWTH yacTHOE OT jaejieHus Hareno N Ha K, a taxxke
OCTaTOK OT ATOTO JCIICHUS.

While4-. Jlano nienoe uuciao N (> 0). Ecnu oHO siBisIeTCsl CTENEHBIO YHCha 3, TO
BbIBeCTH TRUE, €CJIM HE SIBJISIETCSI — BBIBECTH FALSE.

While5. [ano memoe gucio N (>0), sBusiomieecss HEKOTOPOH CTCICHBIO YUCIa 2
N = 2X. Haiitu nenoe uncino K — mokasarens 5TOi CTEHEHH.

While6. Iano nenoe unciao N (>0). Haittu osouinoti pakmopuan N

N!II'=N-(N-2)-(N-4)-...
(mocnenmHuit COMHOXKHUTEHh paBeH 2, ecimu N — detHoe, u 1, ecnmu N — Heder-
HOoe). UToOBI M30€KaTh IETOYNCIICHHOTO MEPETOTHEHMS, BEIYUCIATL 3TO TPO-
W3BEJICHUE C MOMOIIBIO BEIIECTBEHHOM MEPEMEHHON M BBIBECTH €r0 KaK Bellle-
CTBEHHOE YHCJIO.

While7-. Jano nemnoe yucio N (> 0). Haiith HamMeHbIee 1EI0€ MOJIOKUTECIBHOES
gucio K, kBaapar koroporo npeBocxoaut N : K2 > N. OyHkIuo u3BiedeHus
KBaJIpaTHOTO KOPHS HE UCTIOJIb30BaTh.

While8. [dano uenoe uucino N (> 0). Haiitu nHauGombitee 1enoe unciao K, kBaapar
kotoporo He mpeBocxoauT N @ K2< N. ®yHkiuio u3BIeYeHUs KBaJIPaTHOTO
KOpPHSI HE UCTIOJh30BaTh.

While9. Jlano nenoe yucio N (> 1). Haiitu nHammensbinee menoe uucio K, mpu
KOTOPOM BBINOJIHsETCS HepaBeHCTBO 3€ > N,

Whilel0. Jano nemoe uumcimo N (> 1). Haiitu nHambombiee 1ienoe uucio K, mpu
KOTOPOM BBINOJIHsETCS HepaBeHCTBO 3X < N.

Whilell-. Jano uenoe uucio N (> 1). BeiBectn HauMeHbIee U3 nenbix yucen K,
JUTst KOTOpBIX cymma 1 + 2 + .. . + K Oynet 6omnbire unu paBaa N, u camy a1y

CyMMY.






Whilel2-. Hano menoe gucio N (> 1). BeiBectn HamOosbIee u3 1eibix gucen K,
Ut KoTopblx cymma 1 + 2 + ... + K Oyzner menbpie wim paBHa N, U camy 3Ty
CyMMY.

Whilel3. Jlano yucio A (> 1). BeiBectn HamMeHbIiee w3 meibix uncen K, mis
KOTOphIX cymma 1 + 1/2 + ... + 1/K Oyner Oonbiie A, u caMmy 3Ty CyMMY.
Whilel4. Jlano gucio A (> 1). BeiBectn Hambombiiee u3 meibix uncen K, s
KoTopeix cymma 1 + 1/2 + ... + 1/K Oynmer meHbIe A, U camy 3Ty CyMMY.
Whilel5. Hauaneueiii Bkinag B 0anke paBeH 1000 py0. Uepes kakaplii Mecsil pas-
Mep BKIaJa yBEIWYUBAeTCS Ha P mpolieHTOB OT uMmeromieics cymmsl (P —
BelecTBeHHoe uncio, 0 < P < 25). [1lo nanHomy P omnpenenuts, yepe3 CKOJIbKO
MecsieB pazmep Bkiana npeBbicuT 1100 py0., 1 BBIBECTH HaMJIEHHOE KOJUYe-
cTBO MecaieB K (1ieoe 4ucio) U UTOTOBBIA pasMmep BKJIaga S (BEHIECTBEHHOE

YHUCJTIO).

Whilel6. CropTcMeH-JIBDKHUK Hayal TPESHUPOBKH, MPOOCKaB B IEPBBIA JICHb
10 xm. Kaxapiii crnenyromuii JeHb OH yBEeIWYUBaJ JUIMHY npobera Ha P mpo-
LIEHTOB OT mpobera npeasiaymero aus (P — BemectBenHoe, 0 < P < 50). Ilo
naHHoMmy P ompenenutsb, mociie Kakoro JHS CyMMapHBIM MpoOer JbDKHUKA 3a
Bce jHU npeBbicuT 200 KM, U BBIBECTH HaiiJIeHHOE KoJimyecTBO qHEeH K (11emnoe)
¥ CyMMapHbBIN Tpoder S (BEmeCTBEHHOE YUCIIO).

Whilel7. Jano uenoe uyucino N (> 0). Mcnoas3ys omepanuy OEACHHS HAICIO U
B3STHSI OCTaTKa OT JICJICHUsI, BRIBECTH BCE €r0 IU(MPhI, HAUWHAS C CaMOU MpaBon
(pa3psina equHuII).

Whilel8. Jlano nenoe uncio N (> 0). Mcnons3ys omnepamnuu ACICHUS HALEIO U
B3STUSl OCTAaTKa OT JCJICHMsI, HAUTU KOJIMYECTBO U CyMMY €ro mudp.

Whilel9. Jlano nenoe uucio N (> 0). Mcronb3ys onepaiiiu AejICHHUs HALEIO U B3s-
THSI OCTaTKa OT JEJICHUs, HAUTU YUCIIO, TIONyYeHHOE MpHU MpouTteHuu yucia N
CIpaBa HaJEBO.

While20. Hano nemoe umcio N (>0). C nomormpio onepamnuid ASICHHS HAIEIO
M B3SATHS OCTaTKa OT JEJICHUS ONPENeTUTh, UMEeTCs U B 3amucu yucia N
mudpa «2». Ecam umeercs, To BeiBecTH TRUE, €CiM HET — BbIBECTU FALSE.

While21. Hano nemoe uumcio N (>0). C nomormpio onepamnuid ASICHHS HAIEIO
U B3ATHS OCTAaTKa OT JEJCHHUS ONpPEACIUTh, UMCIOTCSA JIM B 3amucu yuciaa N
HECUYETHEIC uH(l)pBI. Ecan nmmerorcs, To BeIBeCTH TRUE, €ClIM HET — BBIBECTHU
FALSE.

While22-. Jano nenoe gucio N (> 1). Eciu oHO sBIsieTcst npocmuim, TO €CTh HE
HMEET IOJI0KUTEIbHBIX JICIUTEIICH, KpoMme 1 u camoro ce0s1, To BeIBecTH TRUE,



MHa4ye BBIBECTU FALSE.

While23-. Jlaubl neable mosiokuTeNbHbIe unciaa A u B. Haiitn ux maubonrvwiuii
oowuti oenumens (HO/), ucionwzys arcopumm Eexauoa:

HOJI(A, B) = HOZI(B, Amod B), ecmu B 0; HOJI(A, 0) = A.

While24. Jano nenoe uucio N (> 1). [TocinenoBatenbHOCTh yucenr Pubonaqwuu Fy
OTIPEICIIACTCS CISAYIONUM 00pa3oM:

F =1, Fo =1, Fk = Fro + Fi, K=3,4,....
[TpoBepuTth, sBasiercss au yrcio N uuciom ®dubonayun. Eciau sBiasercs, To
BbeIBeCTU TRUE, eciii HET — BbIBECTU FALSE.

While25. Jlano unenoe yucino N (> 1). Haiitu nepBoe uucio dubonayun, 60Jib-
mee N. (ompenenenue wucen @ubonauuu nano B 3amanuun While24).

While26. JTano nenoe uyucio N (> 1), seusromeecs yuciom dubonayun: N = Fg
(onpenenenue uucen Pubdbonauuu naHo B 3amanuu While24). Halitu nenbie
yucna Fx1 u Fg+1 — mpenpiayiiee u nocnenytoimiee yucia Gubonayym.

While27. dano nenoe uucio N (> 1), seustomieecs unciom dubonauun: N = Fg
(onpenenenue uucen Dubonawyu nano B 3amanuu While24). Haiitu nemnoe
yucio K — nopsakoBeiid HoMep uucia @udonauun N.

While28. Jlano BemectBennoe unciio € (> 0). [TocinenoBarenbHOCTh BEIICCTBEHHBIX
grices1 Ak OTPEACIIIeTCS CISAYIONUM 00pa3oMm:

A1 =2, Ak =2+ 1Ak, K=2,3,....
Haiitu mepBbiii u3 HomepoB K, IS KOTOPBIX BBIMIOJNHSETCS  YCJIOBHE
|Ax - Ax-1| < &€, ¥ BBIBECTH 3TOT HOMEP, a TaKKe uyncia Ax-1 1 Ax.

While29. Jlano BemectBennoe unciio € (> 0). I[TocinenoBaTeabHOCTh BEIIECTBEHHBIX
grices1 Ak OTPEACIIACTCS CISAYIONUM 00pa3oMm:

A =1, Az =2, Ak = (Ak-2 + 2 Ax1)/3, K=3,4,....
Haiitu mepBbiii u3 HomepoB K, I KOTOPBIX BBIMIOJNHSETCS  YCJIOBHE
|Ax - Ax-1| < &, ¥ BBIBECTH 3TOT HOMEP, a TaK)Ke uncia Ax-1 1 Ax.

While30. [anbr monoxutenbhbie uncia A, B, C. Ha npsmoyrombHuke pasme-
pa A xB pasmerieHo MakcUMaJbHO BO3MOXKHOE KOJHYECTBO KBAJpaTOB CO
ctopoHoit C (6e3 HanoxeHuii). HaliTu KoIM4YeCTBO KBaJIpaTOB, Pa3MEIICHHBIX
Ha MpsAMOyToyibHKUKE. Onepanud YMHOKEHHUS U JCIICHUS HE HCIOJIb30BaTh.

8 NocneaoBaTenbLHOCTU

Bo Bcex 3amaHusiX MaHHOW TPYMIBI MPEAINONIaraeTcs, 4To UCXOMHBIA HAOOD
COJICPKUT HEHYJIEBOE€ YHCJIO DJIEMEHTOB (B yacTHOCTH, 4ucio N Bcerma Oosiblie



Hys1s1). B 3a1aHuAx Ha 00pabOTKy HECKOJIBKUX HabopoB urce (Series29—Series40)
KoJu4ecTBO HaOopoB K Taxke Bcerja SBIISETCS HEHYJICBBIM.

Seriesl . [laHbl necsaTh BEIIECTBEHHBIX uncen. Haiftn ux cymmy.

Series2. /lanbl JecaATh BEHMIECTBEHHBIX urced. HaillTm uX mpou3BencHuUe.

Series3. Jlanbl necsaTh BEMIECTBEHHBIX Yncen. HaliTh ux cpemHee apugmeTudeckoe.

Series4. Jlano memoe yuciio N m Habop m3 N BelIeCTBEHHBIX 4YHCENl. BbiBecTn
CyMMY M NPOMU3BEICHHUE YKCENl U3 JAHHOIO Habopa.

Series5. Jlano nemoe yuciio N m HaObop w3 N IMONTOXKHUTEIHHBIX BEIICCTBEHHBIX
yuces. BbIBeCTH B TOM XK€ TOpSAKE IENbIe YacTH BCEX YKMCEN U3 JIAaHHOTO
HaOopa (Kak BEIIECTBEHHBIC YKCIIa C HYJIEBOW JAPOOHOW YacThi0), a TaKXKe
CyMMY BCEX LIEJIbIX YaCTEM.

Series6. Jlano nemoe yucio N m Habop w3 N IMOJOXKHTEIHHBIX BEIICCTBEHHBIX
yucen. BeiBecT B TOM XK€ MOpsAKE IpOOHBIE YacCTH BCEX YMCEN U3 JaHHO-
ro Habopa (Kak BEIIECTBEHHBIC YHCIIa C HYJIEBOWM IIE€JIOM 4YacThi0), a TaKXKe
IPOU3BECHUE BCEX IPOOHBIX YacTeH.

Series7. Jlano nenoe yucio N m Habop m3 N BelleCTBEHHBIX uuncel. BoiBecTn B
TOM >K€ TOPSJIKE OKPYTJIECHHBIC 3HAYEHUsI BCEX YUCEN M3 JaHHOTO Habopa (Kak
IeJble YHCiia), a TAKXKe CYMMY BCEX OKPYTJIEHHBIX 3HAUYCHUHU.

Series8. Jlano nenoe yucio N u HaOop u3 N 1enbIx unces. BeiBecTr B TOM ke
MOPSAJIKE BCE YETHBIE YHCIIA U3 JAHHOTO HAbopa M KOJIMYecTBO K Takux 4ucel.
Series9. Jlano nenoe yucio N u HaOop u3 N 1enbIx ynces. BeiBecTr B TOM ke
MOPSIJIKE HOMEpa BCEX HEUETHBIX YHCENl M3 JaHHOTO Habopa u konmuectBo K
TaKUX YHUCEIL

Series10. Jano uenoe unciao N u Habop u3 N menbix umcen. Ecou B Habope
HMCIOTCS MOJIOKHTEIBbHBIC 4YMCJIa, TO BbIBECTHM TRUE; B IIPOTMBHOM Clly4yac
BbBIBECTU FALSE.

Seriesll. Jlausr nensie yncaa K, N u mHad6op u3 N menbix uncen. Ecau B Habope
MMeEITCS uncia, MeHblre K, To BeiBecTH TRUE; B TPOTUBHOM CJIy4ae BbIBECTH
FALSE.

Series12. /lan HaOOp HEHYJCBBIX IEIBIX YUCEN; MPU3HAK €ro 3aBEPIICHUS — YHUC-
7o 0. BeiBecTn kKonM4ecTBO uucen B Habope.

Series13. /lan HaOOp HEHYJCBBIX IEIBIX YUCEI; MPU3HAK €ro 3aBEPIICHUS — YHUC-
70 0. BeiBecT cyMMy BCEX MOJIOKUTEIBHBIX YETHBIX YHMCEI M3 JAHHOTO Habo-
pa. Eciin Tpebyembie yuciaa B HaboOpe OTCYTCTBYIOT, TO BbiBecTH 0.

Seriesl14. Jlano nenoe unciao K U HaOOp HEHYJEBBIX LENBIX YHCENT, MPHU3HAK €ro
3aBepiieHus — yucio 0. BeiBectu kosmyecTBO unces B Habope, meHbnx K.



Series15-. Jlano nenoe yncino K u HaOOp HEHYJEBBIX IIEIBIX YHCEN;, MPU3HAK €r0
3apepiieHnss — uucio 0. BeiBectn HOMEp mepBoro uyucia B Habope, OombIire-
ro K. Ecnu takux uucen Het, To BhiBecTH 0.

Series16-. [ano nemoe umncio K u HaOOp HEHYNEBBIX MENBIX YHCEN; MPU3HAK
ero 3asepuieHuss — 4yucio 0. BeiBecTn HOMeEp MOCIETHETO 4Ymcia B Habope,
6onpmiero K. Eciu Takux umcen HeT, To BbiBecTH 0.

Seriesl7 . [ano BemectBeHHOe uucio B, menoe ymcio N u mabop u3 N Be-

IIECTBEHHBIX YMCEN, YIMOPSIOYCHHBIX 1O BO3pacTaHUIO. BBIBECTH 3JE€MEHTHI
Habopa BMecTe ¢ unuciaoM B, coxpansis ynopsiioueHHOCTh BHIBOAUMBIX YUCEIL.
Series18. ano nenoe ywmcno N u HaOGop u3 N menbIX Ymcen, YHopsaOYeHHBIH
10 Bo3pacTaHuio. J{aHHBIM HAOOp MOXET COJIepKaTh OJMHAKOBBIC AJIEMEHTHI.
BeiBecTu B TOM ke MOPSAKE BCE Pa3IMUHbIE AJIEMEHTHI JaHHOIO Habopa.

Series19-. Jlano nenoe yucio N (> 1) u Habop u3 N mensix yucen. BeiBectu Te
AJIEMEHTHI B HAOOpe, KOTOPbIE MEHBIIIE CBOETO JIEBOTO cOcea, U KomudecTBo K
TaKWX 3JIEMEHTOB.

Series20. [dano nenoe yucio N (> 1) u Habop m3 N mensix umcen. BeiBectn Te
3JIEMEHTHI B HA0Ope, KOTOPBIE MEHBIIIE CBOETO MPABOT0 COCea, U KoauuecTBo K
TaKHUX AJIEMEHTOB.

Series21 . JJano nenoe uncino N (> 1) u Habop u3 N BeriectBeHHbIX uncen. [Ipose-
pUTH, 00pa3yeT M JaHHBII HAOOp BO3PACTAIOIIYIO TOCIEAOBATEIHHOCTh. Ecmu
o0OpasyerT, To BbiBeCTH TRUE, €clii HeT — BbIBECTH FALSE.

Series22. Jlano uenoe unciao N (> 1) u Habop u3 N BemecTBeHHBIX uncen. Eciu
JAHHBIM HA0Op 00pa3yeT YOBIBAIOIIYIO MOCIEAOBATENBHOCTh, TO BbiBeCTH O;
B MPOTHBHOM CJy4yae BBIBECTH HOMEp NEPBOIrO YMCIA, HAPYIIAIOUIETO 3aKOHO-
MEpPHOCTb.

Series23. Jlano nenoe uucio N (> 2) u Habop u3 N BemecTBeHHbIX uncen. Habop
HA3BIBACTCS MUIO0OPA3HbIM, €CITH KaXKABIH €ro BHYTPEHHUH DJIEMEHT ITH00
OoJibllie, TUOO MEHbIIE 000MX CBOUX COCEACH (TO €CTh SIBISACTCS «3yOIOM»).
Ecnu nannpiii HaOOp sIBISIETCS MUI000pa3HbIM, TO BhIBeCTH (; B MPOTHBHOM
cllydae BBIBECTH HOMEpP MEPBOTO JIEMEHTA, HE SIBIISIOMIETOCS 3yOI[OM.

Series24. Jlano nenoe yucio N u Habop m3 N HenbIX 4YMceN, COAECPIKAILIMHA IO
KpaiiHell mepe JBa HyJid. BbiBecTu cymMmy yucen U3 JIaHHOTro Habopa, pacro-
JIO’)KEHHBIX MEXIY MOCJIECTHUMHU JIBYMS HYJISMHU (€CITU TOCICTHUE HYJIH HIYT
noApsia, To BeiBecTH 0).

Series25. ano nenoe uyucio N u Habop m3 N mHenbIX 4YuceN, COACPIKALIMMA IO
KpaiiHeil Mepe aBa HyJs. BelBecTn cymmy umcen W3 AaHHOTO Habopa, pacro-



JIO’)KEHHBIX MEXAY IEPBbIM U IMOCIEIHUM HYJIeM (€CIU MEPBBIA U MOCIEIHUN
HYJIA YT NOAPsiA, TO BeIBECTH 0).

BnoXxeHHble LUKIbI

Series26. Jlaubl nensie unciaa K, N u mabop u3 N BeliecTBeHHbIX umced: Ai,

A2, ..., Av. BeiBectu K-& cTenenu ymcen U3 JaHHOro Habopa:
(A, (A2)%, ..., (ANX

Series27. [ano nenoe uuciio N u Habop m3 N BemecTBeHHBIX unced: Ai, Az, .. .,
An. BriBecTH ciienyromniye yucia:

A1, (A2)2, ..., (Anv-1)"-1, (An)V.

Series28. [ano nenoe uuciio N u Habop u3 N BemecTBeHHBIX unced: Ai, Ag, .. .,
An. BriBecTH cienyroniye yucia:

(AN, (A2)"-1, ..., (An-1)2, An.

Series29. [ans! nensie yncia K, N, a taxke K HabopoB 1enbix uucen mo N snemen-
TOB B Ka)KJI0M Habope. BriBecTr 00IyI0 CyMMy BCEX 3JIEMEHTOB, BXOJISIIHUX B
JaHHBIE HaOOPHI.

Series30°. [dans nensie unciaa K, N, a Taxoke K HabopoB 1enbix uncen mo N ane-
MEHTOB B KakJoM HaOope. st kaxxaoro Habopa BBIBECTH CYMMY €0 DJIEMEH-
TOB.

Series3l. Jlaubl nenbie yncia K, N, a Takxkxe K HabopoB mensix gucen no N aje-
MEHTOB B KaXJIoM HaOope. HaliTu konudecTBO HAOOPOB, COJIEpKAIUX YUCTIO 2.
Ecnu Takux HabopoB HeT, TO BeiBeCTH 0.

Series32. Jlanbl nenbie yncia K, N, a Takxe K HabopoB mensix gucen no N aje-
MEHTOB B KaxJoM Habope. /[ kaxxmoro Habopa BBIBECTH HOMEDP €T0 TIEPBOTO
aneMeHTa, paBHOTO 2, uiau uncio 0, ecnmm B TaHHOM HaOOpe HET JBOCK.

Series33. [lans! ueisie yncia K, N, a taxke K Habopos 1enbix uucen mo N aaemeH-
TOB B KakJoM HaOope. [ kaxaoro Habopa BBIBECTH HOMEP €T0 IMOCISTHEro
aJeMeHTa, paBHOrO 2, uiau unucyio 0, ecium B JaHHOM Ha0OoOpe HET JBOEK.

Series34. Jlaub nensie yncia K, N, a Takxkxe K HabopoB mensix gucen mo N aje-
MEHTOB B KakioM HaOope. [y kakmoro Habopa BBITIOJIHUTH CIEAYIOINIEE JIeH-
CTBHE: €CIIH B HA0OpE COACPIKUTCS YUCIIO 2, TO BBIBECTH CYMMY €TI0 AJICMECHTOB;
ecau B Habope HeT JBoek, To BhiBecTH 0.

Series35. Jlano nenoe uucino K, a takke K HaOOpOB HEHYNEBBIX IEIBIX YHCEIL.
[Tpu3HakoM 3aBepieHus Kaxaoro Habopa seisercs uucio 0. [ kaxmaoro Ha-
0opa BBIBECTH KOJUYECTBO €r0 DJIEMEHTOB. BhIBecTH Takke 00IIee KOJTUIECTBO
AJIEMEHTOB BO BCEX HaOOpax.



Series36. Jlano nenoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IIC/IBIX YHCEIL
Kaxnapiii HaOOp COJEPAKUT HE MEHEE JIBYX JJIEMEHTOB, IPU3HAKOM €ro 3aBep-
mieHus sBisiercs uncno (. Hailth xommdecTBO HaOOPOB, DIIEMEHTBHI KOTOPHBIX
BO3PACTaIoT.

Series37. Jlano nenoe yncio K, a Tarke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
Kaxapiii Habop CONMEpKUT HE MEHEe JIBYX DJIEMEHTOB, NMPH3HAKOM €r0 3aBep-
meHus siasercss yuciao 0. HallTu KoimdyecTBO HAOOpPOB, 3JIEMEHTHI KOTOPBIX
BO3PACTAOT WUJIH YOBIBAIOT.

Series38. Jlano nenoe uncio K, a Taxke K HaOOpOB HEHYJIEBBIX IIC/IBIX YHCEIL
Kaxnapiii Habop COEpPKUT HE MEHEE JBYX DJIEMEHTOB, MPU3HAKOM €ro 3aBep-
meHus spisgercs uncio 0. Jlng xaxmaoro Habopa BBITIOJHUTH CIIEAYyIOIIee Jei-
CTBHE: €CJIM 3JIEMEHThl Ha0Opa BO3PACTalOT, TO BBIBECTH 1; €CIHM SJIEMEHTHI
HaOopa yOBIBAalOT, TO BHIBECTH - 1; eciu 2JIeMEHTHI HaOopa HE BO3pacTaloT U
He yObIBaroT, TO BeiBeCTH 0.

Series39. Jlano nenoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
Kaxxnprit Habop COAEpKUT HE MEHEee TPeX 3JIEMEHTOB, MPU3HAKOM €ro 3aBep-
meHus sBisieTcss ynciio 0. Haiitu konnuecTBo muiooOpa3HbIX HAOOpOB (ompe-
JeJIeHHe MUI000pa3Horo Habopa JaHO B 3aJaHuu Series23).

Series40. Jlano nenoe uucio K, a taxxke K HaOOpPOB HEHYJEBBIX IEJBIX YHCE.
Kaxxnprit Habop COAepKUT HE MEHEee TPeX JJIEMEHTOB, MPU3HAKOM €ro 3aBep-
menus spiusgercs uncio 0. J[nsg xaxmaoro Habopa BBITIOJHUTH CIEAYOIIee Acii-
CTBHUE: €Ccliu HAOOp SBISETCS MUI000pa3HbIM (CM. 3amanue Series23), TO BbIBe-
CTH KOJIMYECTBO €r0 DJIEMEHTOB; B IPOTUBHOM CJIy4ac BBIBECTH HOMEP TIEPBOTO
AJIIEMEHTa, KOTOPBIN HE SIBIISETCS 3yOII0M.

9 MMHUMYMbI U MaKCUMYMbI

Jlns pemieHus 3alaHUM U3 JTaHHOM T'PYIIBI CIEAYET MCIOIb30BATh «OIHOIPO-
XOJTHBIE» AJTOPUTMBI, TIO3BOJISIFOIIUE MOTYYUTh TPEOYyeMBI pe3ynbTaT Mmocie 0o0-
HOKpamHoeo TMPOCMOTpa HaOOpa MCXOAHBIX JaHHBIX. OIHOMPOXOIHBIC AITOPUTMBI
00JagaroT BaXXHBIM MPEUMYIIIECTBOM: JJII HUX HE TpeOyeTcss XpaHUTh B TaMSTH
OJTHOBPEMEHHO BeCh HAOOP JAAHHBIX, TOITOMY TIPH MPOTPAMMHON peaTu3aifu dTHX
AITOPUTMOB MOJCHO He UCNOIb308AMb MACCUBDL.

Bo Bcex 3amaHuax AaHHOW TPYIIIbI NPEANONaraeTcs, YTo0 UCXOIHbIN Ha0Op co-
JEPKUT HEHYJIEBOE KOJIMYECTBO AJIEMEHTOB (B yacTHOCTH, unciio N Bcerga OoJibiie
HYJIA).



Minmax1-. Jlano nenoe uncio N u HaOop m3 N ymcen. Haiitm MUHUMAaIbHBIA U

MaKCUMaJIbHBIA U3 DJIIEMEHTOB JAaHHOTO HA0Opa W BBIBECTH HUX B YKa3aHHOM
MOPSIZIKE.

Minmax2. [ano nemnoe uucio N u Habop u3 N mpsMOYroJIbHUKOB, 3aJaHHBIX CBO-

UMH CTOPOHAMHU — Tiapamu uucen (a, b). HaliTh MUHUMaBHYIO TUIOMIAIh MPS-
MOYTOJIbHUKA U3 JJAHHOTO Habopa.

Minmax3. [ano nemoe uncio N u Habop u3 N IpsIMOYroJIbHUKOB, 3aJaHHBIX CBO-

UMH CTOpOHAMU — Tmapamu gucen (@, b). HaliTh MakcuMalbHBIN MepuMeTp
IpsIMOYTOJIbHUKA U3 JaHHOTO Habopa.

Minmax4. dano uenoe uucio N u Hadop u3 N uucen. Halitu HoMep MUHUMAJILHOTO

OJICMCHTA U3 JaHHOI'O Ha60pa.

Minmax5. Jlano nesoe unciao N u Hadop u3 N map yucen (M, V) — JaHHBIC O Mac-

ce M u obbeMe V JeTaneil, U3roTOBJICHHBIX U3 Pa3IMYHBIX MaTrepuaioB. Brise-
CTH HOMEp JeTajl¥, U3TOTOBJIICHHON M3 MaTeprajga MaKCUMaJIbHOU MJIOTHOCTH, a
TaK)X€ BEJIMUMHY 3TOW MaKCUMaJIbHOW TUIOTHOCTU. [lmoTHOCTH P BhIUMCIHISIETCS
o gopmyiie

P = ml.

Minmax6°. Jlano memoe uuciio N u Ha6op u3 N nenbix ywcen. Haitm HOMepa
NEPBOr0 MUHUMAJIBHOTO M TMOCJIEIHET0 MAaKCUMAJIBHOTO 3JIEMEHTA U3 JIAHHOTO
Habopa M BBIBECTH UX B YKa3aHHOM TIOPSIIKE.

Minmax7. Jlano uenoe umcio N um Habop u3 N mensix uwncesn. Haiditu HOMepa
MEPBOTO MAKCUMAJILHOTO M TIOCIEIHETO MUHUMAIBHOTO AJIEMEHTa M3 JaHHOTO
Ha0oOpa U BHIBECTH MX B YKa3aHHOM TOPSIIKE.

Minmax8. [ano menoe unciao N u Haoop u3 N nensix uncen. Haiitm HOMepa mep-
BOTO W TOCJEAHETO MHHUMAIBHOTO 3JIEMEHTa M3 JTAHHOTO Habopa W BHIBECTH
UX B YKa3aHHOM TOPSJIKE.

Minmax9. [ano nenoe unciao N u Habop u3 N nensix uncen. Haiitm HOMepa mep-
BOTO M TOCJICTHET0 MaKCHMAJIBHOTO JICMEHTA M3 JTaHHOTO Habopa M BBIBECTH
UX B YKa3aHHOM TOPSJIKE.

Minmax10. dano nenoe yucino N u nHadop u3 N nenbix uucen. Haiitu Homep niepBo-
ro 9Kcmpemanvbho2o (TO €CTh MHHUMAIBHOTO WJIM MaKCHMMAaJIbHOTO) 3JIEMEHTa
13 JTaHHOTO Habopa.

Minmax1l. [ano memoe umciao N u wHaGop u3 N menbix uucen. Haiitu HOMep
MOCJIETHETO IKCMpeManbHo2o (TO €CTh MUHUMAIBHOTO WU MaKCHMAaJIbHOTO)
aJIEMEHTa U3 JaHHOTO Habopa.

Minmax12-. Jlano memoe umcio N m Habop m3 N uucen. HaiiTu MuHHMAaIBHOE
MIOJIOKMTEIIBHOE YHCIIO M3 JJAHHOTO Habopa. EciiM MoNoXuTeNbHBIC YHCIIa B
Habope OTCYTCTBYIOT, TO BbiBeCTH 0.

Minmax13. [ano nenoe uncio N u HaOop u3 N mensix yucen. Haiitu HOMep mep-



BOT'O0 MaKCHMAaJILHOTO HEUYETHOTO 4YHCJIia U3 JAaHHOro Habopa. Eciu HeueTHbIC
qriciia B Habope OTCYTCTBYIOT, TO BhiBecTH 0.

Minmax14. Jauo uuciao B (> 0) u nadop u3 gecsatu ducei. BoIBeCTH MUHUMAIIBbHBIH
M3 TeX 3JIEMEHTOB Habopa, KoTtopwie Oonbiie B, a Takxke ero Homep. Ecim
yucen, 0onbpmux B, B Habope HET, To aBaxkawl BbiBecTH 0.

Minmax15. Hansl uyncina B, C (0 < B < C) u Habop u3 aecsatu uuncen. BeiBecTn
MaKCHMaJIbHBIA M3 DJIEMEHTOB Habopa, cozepxammxcsi B umHTepBaie (B, C),
u ero HoMep. Ecim TpeOyemble dmciia B HAOOpe OTCYTCTBYIOT, TO JBAXKIIbI
BeIBeCcTH 0.

Minmax16. [dano uenoe yucino N u Habop mu3 N messix uncen. Haiitu koamdecTBo

QJICMCHTOB, PACIIOJIOKCHHBIX IICPC IICPBBIM MHUHHMAJIBHBIM 3JICMCHTOM.

Minmax17. dano menoe gucino N u Habop u3 N mensix uncen. Haiitn koaumdecTBo
AJIEMEHTOB, PACIOJIOKEHHBIX IMOCJE MOCIETHEr0 MAaKCUMAJIBHOTO JIEMEHTA.

Minmax18. [ano nemnoe uucio N u Habop u3 N mensix uncen. Haitu KonmmdecTBo
AJIEMEHTOB, COACPKAIIMXCI MEXAY TEPBBIM U MOCIECTHUM MaKCUMAJIbHBIM 3Jie-
meHToM. Eciii B Habope mMmeeTcss €IMHCTBEHHBIM MaKCUMAJIbHBIN 3JIEMEHT, TO
BbIBECTH 0.

Minmax19. [ano nenoe uncino N u Hatop u3 N mensix uncen. HalTu Konmm4ecTBO
MUHUMAJIbHBIX 3JIEMEHTOB U3 JaHHOTO Habopa.

Minmax20. Jlano nenoe yrcio N u HaOop u3 N nenbix yucen. Halitu oOriee koim-
YECTBO IKCMPEeMAaIbHbIX (TO €CTh MUHUMAIBHBIX U MAaKCUMAJIbHBIX) JIEMEHTOB
U3 JIAaHHOTO Habopa.

Minmax21. lano nenoe unciao N (> 2) u Habop u3 N uncen — 3HaYeHUI HEKOTOPOK
BEIUYMHBI, MOoaydeHHbIX B N ombiTax. HailiTm cpemHee 3HaYeHHE STOW BeEJH-
yuHbl. [Ipy BBIYMCIEHHH CPEIHEr0 3HAYCHHUS HE YYUTHIBATH MUHUMAJIBHOE U
MaKCUMaJbHOE U3 UMEIOUIUXCS B HA0Ope 3HaYEHU M.

Minmax22. Jlano nenoe umcio N (> 2) u HaGop u3 N umcen. Halitn nBa Ham-
MEHBIIIUX JJIEMEHTA U3 JAHHOTO Ha0Opa M BBIBECTH ITH JJEMEHTHI B TOPSIKE
BO3pACTaHUS UX 3HAYECHHUM.

Minmax23. Jlano niemoe uncio N (> 3) u Habop u3 N uywcen. Haitu Tpu Ham-
OOJBIINX AJIEMEHTAa W3 JAHHOTO Habopa M BBIBECTH ITH DJIEMEHTHI B TOPSJIKE
yOBIBaHMSI NX 3HAYCHUH.

Minmax24. Tano uenoe yucio N (> 1) u Habop u3 N umcen. Haiit MakcuMallbHYIO
CyMMY JBYX COCEIHUX YHCEI W3 JaHHOTO Habopa.

Minmax25. Hano unemoe uyucio N (> 1) m Hatop u3 N uyumcen. Haiitu HOMepa
JIBYX COCEIHMX YHCENT W3 JaHHOTO Habopa, MPOU3BEICHUE KOTOPBIX SBIISICTCS
MUHHUMAJIGHBIM, U BBIBECTH BHAYalle MEHBIIHM, a 3aTeM OOJBIINUIA HOMED.

Minmax26-°. Jlano uemnoe yucino N u Habop m3 N menbix umcen. Halitu makcu-
MaJIbHOE KOJIMYECTBO YETHBIX YHCEN B HaOoOpe, UAyIUX moapsa. Eciu deTHble



yrcia B Habope OTCYTCTBYIOT, TO BbiBecTH 0.

Minmax27. Jlano uenoe uucio N u Habop u3 N 1enbIX dnces, COAepKaIlii TOIbKO

HYyJIM W eIuHMIBL. Halitu HOMEp 3jieMeHTa, ¢ KOTOPOro0 HAaYMHAETCsd camas
JUIMHHAsL TIOCJIEIOBATEIBHOCTh OJWHAKOBBIX YMCEN, U KOJUYECTBO 3JIEMEHTOB
B OTOM IOCJIENOBATEIBHOCTH. EciM TakuxX IOCIEN0BAaTEIbHOCTEH HECKOJIBKO,
TO BBIBECTH HOMED NEPBOU U3 HUX.

Minmax28. Jlano mienoe gucio N u Habop u3 N [ensIx gucel, CoJepKaIii TOJIb-

KO HYJIM W ¢AWHMIIBL. HaiiTu HOMep 3jeMeHTa, ¢ KOTOPOTrO HauyMHAETCS camas
JUIMHHAS TI0CJIEN0BATEABHOCTh €AWHHIl, U KOJIHYECTBO JJIEMEHTOB B 3TOH IIO-
clenoBaTeNbHOCTH. ECiiM TaKuX ITOCIIE0BATEILHOCTEH HECKOJIBKO, TO BBIBECTH
HOMEp MoclieHed W3 HUX. Eciu eIuHMIBI B UCXOJHOM HaOOpe OTCYTCTBYIOT,
TO JIBaKIbI BeIBECTH 0.

Minmax29. ano uenoe unmcio N u Ha6op m3 N membix umcen. Haiitm makcu-
MaJbHOE KOJIMYECTBO TOJPS HAYIINX MUHUMAIBHBIX 3JIEMEHTOB U3 JaHHOTO
Habopa.

Minmax30. [ano uesoe yucio N u Habop u3 N messix unces. Halith MUHHMAIBHOE
KOJMYECTBO TOJAPSJT UAYIINX MaKCUMAaJbHBIX 3JIEMEHTOB M3 JIAaHHOTO Habopa.

10 OgHOMepHble MaccuBbI

VYcnoBue Buna «aaH maccuB pasmepa N» o3HayaeT, 4TO BHayaie JaeTcs gak-
muueckuil pasmep maccuBa (1ienoe yucio N), a 3aTeM NMPUBOAATCS BCE €ro dJie-
MEHTHI. Eciiu B 3a1aHnu SIBHO HE YKa3bIBACTCSI, KAKWE 3HAYCHHS MOYKET TPUHUMATh
pasMep UCXOTHOTO MACCHBa, TO MPEIOJIAraeTCsl, 4YTO pa3Mep MOKET UBMEHSThHCS B
npenenax ot 2 a0 10. MHaeke HayaibHOIO 3JIEMEHTA MAaCCHBA CUUTACTCS PABHBIM 1.
Ecnu B 3amanuu, cBsI3aHHOM ¢ co3faHueM (mpeoOpa3oBaHUEM) MAacCUBa, HE
OMMKCAaH PE3YJbTUPYIONUH HAOOP JaHHBIX, TO MPEAINOJAraeTcs, YTo ITUM HabOpOM
SBJISIETCS] CO3/IaHHBIN (TIPE0OPa30BaHHBIN) MacCUB, U HEOOXOAMUMO BBIBECTH BCE €TO
AJIEMEHTHI B TIOPSJIKE BO3PACTAHMS UX HHIIEKCOB.

¢0pMVIpOBaHVIe MaccuBa M BbIBOA ero 3JyieMeHTOB

B 3anmanusx Ha (hoopMHUpOBaHHE MAaCCUBA MPEIIONIATraeTcs, 9T pa3Mep pe3yib-
TUPYIOLIEr0 MaccuBa He npeBocxoauT 10.

Arrayl. Jlano nenoe uncio N (> 0). ChopmupoBaTh ¥ BBIBECTH LEIOYHCICHHBIM
MmaccuB pazmepa N, cogepkamuii N mepBbIX MOJOKUTEIBHBIX HEYETHBIX YUCEIT:
1,3,5....

Array2. Jlano nemoe uucio N (> 0). ChopMupoBaTh ¥ BBIBECTH IEIOYHCICHHBIH
MaccuB pazMmepa N, copepkaliuii crerneHu ABOMKH oT mepBoit mo0 N -if: 2, 4,
8,16, . ...



Array3. Jlano menoe uucino N (> 1), a Taxke mepBblii 4wieH A U pa3HocTb D apudgh-
memuyeckou npoepeccuu. ChopMupoBaTh ¥ BBIBECTH MaccuB pasmepa N, co-

nepxamuid N mepBbIX WIEHOB JAaHHOW IMPOrPECCHH:
A, A+D, A+2D, A+3D,

Array4. Jlano nenoe unciao N (> 1), a takke mepBblii wieH A W 3HaMeHaredb D
eeomempuyeckot npoepeccuu. CHopMUpOBaTh U BBIBECTH MaccuB paszmepa N,
conepxammii N mepBbIX YJIEHOB JIaHHOW MPOTPECCHUU:

A, A-D, A.D? A.D?

Array5. lano nemoe yucio N (> 2). ChopmupoBaTh ¥ BBIBECTH IMEIOUYHCICHHBIH
maccuB pazmepa N, comepxamuii N mepBbIX 3JIEMEHTOB IMOCIEI0BATEILHOCTH
yucen Quobonauuu F:

Fi=1, Fa =1, Fk = Fra + Fx, K=3,4,....

Array6. [anwr nensie unciaa N (> 2), A u B. ChopMupoBath U BBIBECTH IIEJIO-
YUCJIEHHbIA MaccuB pa3mepa N, MmepBblil 3JIEMEHT KOTOpOro paBeH A, BTOpOi
paBeH B, a kakaplil OCIIEIYIONINI 3JIEMEHT paBeH CyMME BCEX MPEAbIIYITUX.

Array7 . Jlan maccuB pazmepa N. BeiBecTu ero sinemMeHTsl B 00paTHOM MOPSAKE.

Array8. Jlan menouncieHHbld MaccuB padmepa N. BeiBecTm Bce comepkammecs B
JTAHHOM MAacCHBE HEYETHbIC YHCJIa B TOPSAKE BO3pACTAaHUS UX HHJECKCOB, a
TaK)Ke UX Koum4uecTBo K.

Array9. Jlan nenouncieHHblii MaccuB padmepa N. BeiBectm Bce comepkammecs B
JTAHHOM MAacCHBE YETHBIC YMCJia B TIOPSAJKE YOBIBAaHHS MX WHIEKCOB, a TaKXKe
ux kojaudectBo K.

Array10. [lan nenouncienHbiii MmaccuB pa3mepa N. BriBecTu BHauasne Bce cojepika-
[IMecsl B JAHHOM MAacCHBE YETHBIC UMCIIA B OPAJIKE BO3PACTAHUS UX UHACKCOB,
a 3aTeM — BCE HEYETHBIC YMCJia B MOPSJIKE YOBIBAHUS UX UHACKCOB.

Arrayl1. JTan maccus A pasmepa N u ienoe unciio K (1 < K < N ). BeiBectu ai1e-
MEHTBI MAaCCHBA C MOPSIAKOBBIMU HOMepaMH, KpaTHbIMU K: Ak, Az.k, Ask, . . . .
Y CoBHBIN ONEPATOP HE MCHOJB30BATh.

Arrayl2. Jlan maccuB A pazmepa N (N — detHoe ymcio). BeiBecTr ero simeMeHThI
C YETHBIMH HOMEpPaMH B TOPSJKE Bo3pacTaHus HOMEpoB: Az, A4, Ae, . . ., An.
Y CIIOBHBIN OnEepaTop HE UCIOJIb30BaTh.

Arrayl3. Jlan maccuB A pazmepa N (N — HedeTHOe uncio). BeiBecTr ero aJieMeHThI
C HEYETHBIMH HOMEpaMHU B TIOpsiiKe yObiBaHust HOMEpPOB: Ay, An-2, An-4, ,
A1. YcoBHBIN onepaTtop HE UCHOJIb30BaTh.

Arrayl4. Jlan maccuB A pasmepa N. BeiBecTu BHauajne €ro 3J€MEHTbl C YETHBIMU
HOMEpaMH (B MOPSAJKE BO3pacTaHUsI HOMEPOB), @ 3aT€EM — 3JIEMEHTBI C HEUYET-
HBIMH HOMEpaMH (TakKe B MOPSAKE BO3PACTAHUS HOMEPOB):

Az, A4y As, ..., A1, Az As
VY c0BHBIN OnepaTop HE UCMOIb30BaTh.



Arrayl5. Jlan maccuB A pasmepa N. BwiBecTH BHayajie €ro 3JI€MEHThI C HEUETHBIMU
HOMEpPAMH B TTOPSIIKE BO3pACTAaHUS HOMEPOB, a 3aTEM — DJIEMEHTHI C YeTHHIMA HOMEpaMu
B MTOPsIIKE YOBIBAHUS HOMEPOB:

A, Az, As, ..., As, Ay Ae
Y CIoBHBIN ONEPATOP HE MCHOJIB30BATh.
Arrayl6. Jlan maccuB A pazmepa N. BeIBeCTH €ro 3J1eMEHTHI B CIIEAYIOIIEM MOPSII-
Ke:
A, Anv, Az, Ani, Az, An-g,
Arrayl7/. lan maccuB A pazmepa N. BeiBecTH €ro 31€MEHTHI B CJIETYIOIIEM HOPS/I-
Ke:

A1, Az, An, An1, Az, Ay Av2,  Anss,

AHanus anemMeHTOB MaccuBa

Jljis BBINIOJTHEHMSI HEKOTOPBIX 3aJaHUi W3 JaHHOrO IyHKTa He Tpedyercs oJl-
HOBPEMEHHO XPaHUTh B MaMATH BCE HMCXOAHBIE JTAHHBIE, MO3TOMY HCIOJb30BaTh
IIPU UX BBINOJIHEHUH MACCHBBI, CTPOrO TOBOpS, He Hyd#cHOo. OJHAKO NPHUMEHEHHUE
MacCHBOB MO3BOJISIET ClEJaTh AJTOPUTMbl PELICHUS ATHX 3aJaHuil Oosee MpOoCThI-
MU U HarJsiIHBIMU. 3aJlaHdsd U3 JAHHOTO MYyHKTAa MOKHO JOTOJHUTH 3aJlaHUSMH U3
rpynn Series 1 Minmax, paccMaTpuBas UX Kak 3aJlaHus Ha o0paboTky maccuBoB. C
IPYrol CTOPOHBI, JUIS TE€X 3aJaHUl JAHHOTO IyHKTA, KOTOPHIE MO>KHO BBIIIOJIHUTH,
HE HMCHOJb3ysl MAacCHUBBI, MOJIE3HO PEANM30BaTh U TAaKUE AJITOPUTMbI PELICHUS.

Arrayl8. Jlam maccuB A HEHYJEBBIX LENbIX yuced pazmepa 10. BeiBecTn 3HaucHUE
MEPBOTO M3 TEX €ro AJNEeMEHTOB Ak, KOTOPBIC YAOBIETBOPSIOT HEPABEHCTBY
Ak < Aio. Ecan Ttakmx syemMeHTOB HeT, TO BhIBecTH O.

Array19. Jlan nenouucneHnsiii maccuB A pazmepa 10. BeiBecTr mopsiikoBbIi HOMED
MOCJIETHETO M3 TeX €ro 3JIEMEHTOB Ag, KOTOPHIC YIOBJIETBOPSAIOT TBOHHOMY
HepaBeHCTBY A1 < Ak < Aio. Eciim Takmx smeMeHToB HET, To BhiBecTH 0.

Array20. Jlan maccuB pasmepa N u nenbie yncia K u L (1< K <L <N ). Haiitu
CyMMY 3JIEMEHTOB MaccuBa ¢ Homepamu oT K 10 L BKJIIOUHTENBHO.

Array2l. Jlan maccuB pasmepa N u mensie uncia K u L (1 =K <L < N).
Hatitu cpemnee apudmMernyeckoe 3JeMEHTOB MaccuBa ¢ Homepamu oT K g0 L
BKJIFOUUTENTHHO.

Array22. Jlan maccuB pasmepa N u menbie uncia K u L (1 < K< L <N ). Halitu
CyMMY BCEX 3JIEMEHTOB MacCHBa, KpoMe 3JIeMeHTOB ¢ Homepamu oT K mo L
BKJIFOUUTENBHO.

Array23. Jlan maccuB pasmepa N u memsie uncia K u L (1 < K <L < N).
Haiitu cpennee apudmMerndeckoe BCeX IIEMEHTOB MAacCHBa, KPOME SJIEMEHTOB



c Homepamu oT K 10 L BKIIrOUMTEIBHO.

Array24. ]Jlan meno4rclieHHbI MaccuB pa3mepa N, He copepiKaniuii OJTMHAKOBBIX
yrcen. [IpoBeputh, 00pa3yloT M €ro 3JIEMEHTBl apugmemuyecKyro npozpec-
curo (cM. 3aganue Array3). Eciu 06pa3yroT, TO BBIBECTH Pa3HOCTh MPOTPECCHUH,
eciu HeT — BbiBecTH 0.

Array25. Jlan maccuB HeHyJEBbIX Ieibix uncen pasmepa N. IIpoBeputs, 006pa3yror
JU €ro 3JIEMEHTHl eeomempuyeckyio npozpeccuto (cM. 3ananue Array4). Eciu
00pa3yloT, TO BBIBECTH 3HAMEHATEJb MPOTPECcCUu, eciii HeT — BbiBecTH O.

Array26. [lan nenouncnenasiii MmaccuB pasmepa N. IIpoBeputh, depemyroTcs o B
HEM 4YETHBIC M HeueTHbIe uucia. Ecim uepemytorcs, To BeiBectu 0, eciam HeT,
TO BBIBECTH MOPSIKOBBIM HOMEpP TMEPBOTO 3JIEMEHTA, HApPYIIAIOIIEro 3aKOHO-
MEPHOCTb.

Array27. Jlan maccuB HEHyJEBBIX IenblXx uncen pasmepa N. IlpoBeputs, uepeny-
IOTCSI JTM B HEM TOJIOKUTEIBHBIC M OTPUIIATEIbHBIE Yucia. Ecim depemnyroTcs,
TO BbIBecTU (), €CIM HET, TO BBIBECTH IMOPSAKOBBIM HOMEDP MEPBOTO DJIEMEHTA,
HaAPYIIAIOIIETO 3aKOHOMEPHOCTD.

Array28. lan maccuB A pasmepa N. HaiiTh MUHUManbHBINA AJIEMEHT U3 €ro Jie-
MEHTOB C YeTHBIMU HOMepamu: Az, A4, Ae, . . ..

Array29. Jlan maccuB A pasmepa N. HailTu mMakcUManbHBIN 3JIEMEHT U3 €ro 3Jie-
MEHTOB ¢ HEYeTHbIMU HOMepamu: A1, As, As, .. ..

Array30. lan maccu pasmepa N. Haiit Homepa Tex 371eMEeHTOB MacCuBa, KOTOPHIE
00JIbIlIE CBOETO MPABOr0 COCEAa, M KOJUYECTBO TaKUX 3JIeMeHTOB. HaiineHHbie
HOMEPA BBIBOJUTH B TIOPSAJIKE UX BO3PACTAHUS.

Array31. lan maccu pasmepa N. Haiit Homepa Tex 371€MEeHTOB MacCHBa, KOTOPHIE
OOJIBIIIE CBOETO JIEBOTO COCENA, W KOJIMYECTBO TAaKUX 3JIEMEHTOB. HalineHHbie
HOMEPA BBIBOJUTH B TIOPSJIKE UX YOBIBAHMUS.

Array32. [lan maccuB pazmepa N. HaiiTu HOMep ero mepBoro JIOKaJIbHOTO MUHUMY -
Ma (J1OKanbHbl MUHUMYM — ITO DJIEMEHT, KOTOPBIM MEHBIIE JIIOOOTO U3 CBOUX
cocezeit).

Array33. Jlan maccuB pazmepa N. Haiitu HOMep ero mociaeaHero JOKaJIbHOTO MaK-
cuMyMa (JI0KanbHblli MAKCUMYM — 3TO BJIEMEHT, KOTOPBIA OoJibllie JI000T0 U3
CBOMX cocejieit).

Array34. Jlan maccuB paszmepa N. HaliTh MakcuMandbHBIM U3 €r0 JOKATHHBIX MU-
HUMYMOB (OIPEICIICHUE JIOKAIbHO20 MUHUMYMA TAHO B 3amaHun Array32).

Array35. lan maccuB pasmepa N. HailTu MUHUMAaNbHBIA M3 €0 JIOKAJbHBIX MaK-
CUMYMOB (ONpECIICHHE JIOKAIbHO20 MaKcuMyma naHo B 3amanun Array33).

Array36. lan maccuB pazmepa N. HailTu MakcUManbHBIN U3 €ro 3JIEMEHTOB, HE SIB-
JSIOUIUXCA HU JIOKAJIbHBIM MHUHMMYMOM, HU JIOKAJIbHBIM MAaKCUMYMOM (Ompe-
AENEHUSI IOKANbHO20 MUHUMYMA W JIOKANbHO20 MAKCUMYMA NAHBI B 33JaHUSAX



Array32 u Array33). Eciu Takux 3J€MEHTOB B MaccuBe HeT, TO BbiBecTH 0.

Array37. Jlan maccuB pasmepa N. HaiiT koimmM4uecTBO y4acTKOB, Ha KOTOPBIX €TO
AJIEMEHTHI MOHOTOHHO BO3PacTaloT.

Array38. Jlan maccuB pasmepa N. HailTm KOIMYECTBO y4acTKOB, Ha KOTOPBIX €roO
AJIEMEHTHl MOHOTOHHO YOBIBAIOT.

Array39. Jlan maccuB pasmepa N. HaiiTu KOJUYECTBO €r0 npomedcymrko8 MOHO-
monHocmuy (TO €CTh YYaCTKOB, Ha KOTOPBIX €ro 3JEMEHTHI BO3PACTAIOT HIIU
yOBIBAIOT).

Array40. Jlano uucio R u maccuB A pasmepa N. Haiftu snmemeHT maccuBa, KOTO-
pBIil Haubonee Oauzox K yuciay R (To ecTh Takoil 3neMeHT Ag, IS KOTOPOTO
BenmurHa |Ax — R| sBIsieTCST MUHUMAJIBHOM).

Array41l. /lan maccuB pa3mepa N. Haiitu 1Ba coceiHUX 31€MeHTa, CyMMa KOTOPBIX
MaKCUMaJlbHa, ¥ BBIBECTH T DJICMEHTHI B TIOPSJIKE BO3PACTAHUS MX WHEKCOB.
Array42. lano uucno R u maccus pa3mepa N. HaiiTu nBa coceiHuX aeMeHTa Mac-
CUBa, CYMMa KOTOpbIX HamOoJsiee OJu3Ka K 4uciay R, U BBIBECTH 3TH 3JIEMEHTHI
B MOPSAAKE BO3PACTaHUS MX MHIEKCOB (OmpenesieHue Hanbosiee ONMM3KUX YUCEN
naHo B 3ajaHuu Array40).

Array43. Jlan 1ienoYrciIeHHbId MaccuB pazMepa N, Bce 3I1eMEHTBI KOTOPOTO yIopsi-
JIOYEHBI (110 BO3PACTaHUIO WUJIU MO yOBbIBaHMIO). HallT KOJIMYECTBO pa3IMYHbIX
AJIEMEHTOB B IAHHOM MAacCCHBE.

Array44. Jlan uenouyuciaeHHbI MaccuB pazmepa N, comepkamiuii poBHO JBa OJH-
HAKOBBIX dJeMeHTa. HailTh HOMepa OJMHAKOBBIX AJIEMEHTOB W BBIBECTH OTH
HOMEpa B TIOPSAKE BO3pACTaHUSI.

Array45. Jlan maccuB pasmepa N. Haiitu HOmMepa nByx OMmXalIIMX 3JI€MEHTOB
U3 ATOr0 MaccuBa (TO €CTh JIEMEHTOB C HAaUMEHBIIIUM MOJYJIEM Pa3HOCTH) U
BBIBECTH 3TH HOMEpa B MOPSIIKE BO3pACTaHHUS.

Array46. Jlano uucino R u maccuB pasmepa N. Haiitu nBa pasnuyHbIX dJeMEHTa
MaccuBa, CyMMa KOTOpPbIX Haubosee Onu3ka K yuciay R, U BBIBECTH 3TH 3Jie-
MEHTBI B TIOPSIIKE BO3pACTaHUSI UX UHJACKCOB (OMpeaesieHre Hanbosee OJM3KIX
yucen AaHo B 3ajiannu Array40).

Array47 . Jlan uenounciieHHbI MaccuB pasmepa N. HaiiTu konyecTBO pa3inryuHbIX

3JIEMCHTOB B JAaHHOM MAcCCHBC.

Array48. Jlan uenouucneHHsii maccuB pasmepa N. Hailtu mMakcumanbHOe KoJdye-

CTBO €TI0 OJUMHAKOBBIX 3JICMCHTOB.

Array49. Jlan uemouncinenHbiii maccuB pasmepa N. Ecnm oH sBnsercst nepecma-

HOBKOl, TO €CTh COAepKUT Bce uncia oT 1 10 N, To BeiBecTH 0; B IPOTHBHOM
Cllyyae BBIBECTHM HOMEp MEPBOrO HEJOMYCTUMOTO 3JIEMEHTA.

Array50. [lan nenouuciaeHHbiii MaccuB A paszmepa N, sSBISIOIIUICS MepecTaHOBKOU

(ompeneneHue nepecmano8ku JaHo B 3ajiaHuu Array49). Halitu koau4ecTBo



UH8epcull B TAaHHOW MEPECTaHOBKE, TO €CTh TaKUX map 3JieMeHToB A, u A, B
KOTOPBIX OOJIbIIIEE YMCIIO HAXOAUTCS clieBa OT MeHbIero: A, > A, nipu | < J.

PaboTa ¢ HeCKONnbLKMMU MaccuBamMmu

Array51. lanbr maccuBbel A u B ogunakoBoro pasmepa N. IlomeHsATH MecTamMu X
COJICP’)KMUMOE M BBIBECTH BHadalle JIEMEHTHI MpeoOpa3oBaHHOTO MaccuBa A, a
3aTeM — 3JIEMEHTHI ITPeoOpa3oBaHHOTO MaccuBa B.

Array52. Jlan maccuB A pasmepa N. CdhopmupoBath HOBBIM MaccuB B Toro ke
pa3Mepa, AIMEMEHTHI KOTOPOTO OIPEACTISIOTCS CIEAYIONUM 00pa3oM:

Bk = 2-Ax, ecion Ak <5,
Ax/2 B IpOTUBHOM CiIy4ae.

Array53. lansl 18a maccuBa A u B onmunakoBoro pasmepa N. ChopmupoBaTh HOBBII
maccuB C Toro xe pa3mepa, Kaxabli 2JIEMEHT KOTOPOTO paBeH MaKCUMAaIbHOMY
M3 DJIEMEHTOB MaccuBOB A 1 B ¢ TeM ke MHIEKCOM.

Array54. Jlan nenouucnennsli MaccuB A pasmepa N. Ilepenucats B HOBBIU 11€J10-
YUCJIEHHBIM MaccuB B Bce ueTHble yuciia U3 MCXOAHOTO MaccuBa (B TOM ke
HOpsZKE) U BBIBECTU pa3Mep IMOJIyYEeHHOTo MaccuBa B u ero copepxumoe.

Array55. Jlan nenounciennsiii MaccuB A pasmepa N (< 15). Ilepenucarh B HOBBIit
[EJTOYHMCIEHHBIA MaccuB B Bce 37€MEHTHI ¢ HEUETHBIMH TOPSAKOBBIMUA HOME-
pamu (1, 3, .. .) 1 BBIBECTH pa3Mep MOJy4eHHOTO MaccuBa B u ero conpepxumoe.
Y coBHBIN ONEPaTOp HE UCTIOJIB30BATh.

Array56. [lan nenounciennsiii MaccuB A pasmepa N (< 15). Ilepenucarh B HOBBIit
[EJTOYHNCIEHHBI MacCUB B Bce 3leMEHTHI C MOPSAAKOBBIMH HOMEPAaMH, Kpat-
HbIMU TpeM (3, 6, . . .), U BBIBECTH pa3Mep MOJIyYEeHHOro maccuBa B u ero
COZIEPKUMOE. Y CIIOBHBIN OIIEPATOP HE MCIOJIb30BATh.

Array57. Jaun nenouncinennbii maccuB A pasmepa N. I[lepenucaTe B HOBBIN Iie-
JIOYUCIICHHBIN MaccuB B Toro e pa3mepa BHadasie BCE AJIEMEHTHI MCXOIHOTO
MaccuBa C YETHBIMU HOMEpaMH, a 3aTeM — C HEUYETHBIMHU:

Az, As As, ..., A1, Az, As
VY CIIOBHBIN ONEPaTOp HE MCHOJIb30BATH.

Array58. [an maccuB A pasmepa N. ChopmupoBath HOBBIF MaccuB B Toro ke
pasMepa Mo CcleAyroleMy MpaBWiIy: dJeMeHT Bk paBeH cymme 31eMEHTOB
maccuBa A ¢ Homepamu oT 1 10 K.

Array59. lan maccuB A pasmepa N. CdhopmupoBath HOBbI MaccuB B Toro xe
pa3Mepa Mo cleAyroleMy IpaBuily: 3JeMeHT By paBeH cpemnemy apudmern-
YEeCKOMY 3JIEeMEHTOB MaccuBa A ¢ Homepamu ot 1 mo K.

Array60-. Jlan maccuB A pasmepa N. ChopmupoBaTh HOBbIM MaccuB B Toro xe
pazMepa IO CIEAyILIEMy IpaBUily: 3JIEMEHT Bk paBeH cymme 3JI€MEHTOB



MaccuBa A ¢ Homepamu ot K g0 N.

Array6l. Jlan maccuB A pasmepa N. CdhopmupoBath HOBBIM MaccuB B Toro e
pasMepa 1o cleAyrolleMy IpaBuily: 31eMeHT Bk paBeH cpeanemy apudmeru-
yeckoMy aeMeHToB MaccuBa A ¢ Homepamu oT K 1o N.

Array62. Jlan maccuB A pasmepa N. CpopmupoBaTh aBa HOBbIX MaccuBa B u C: B
MaccuB B 3amucarh Bce MoJIOKUTENIbHBIE 3JIEMEeHThl MaccuBa A, B MaccuB C —
BCE OTpHUIATEIbHBIE (COXPAHsS MCXOAHBIA MOPSIOK CIEJOBAaHUS JIEMEHTOB).
BriBecTn BHawane pasMep U coaepkHUMOe MaccuBa B, a 3atem — pasmep u
conepxumoe maccuna C.

Array63. Jlansl aBa mMaccuBa A u B pasmepa 5, a1eMEHTBI KOTOPBIX YIOPSIOYCHBI
mo Bo3pacTaHutio. OOBEIUHUTH 3TU MACCHUBBI TaK, YTOOBI PE3YJIbTUPYIOIIHIA
maccuB C (pasmepa 10) ocrayics yHnopsiioueHHBIM 10 BO3PACTaHHMIO.

Array64. Jlansl Tpu nenouncieHHbIX MaccuBa A, B u C pasmepa Na, Nz, Nc
COOTBETCTBEHHO, AJIEMEHTHI KOTOPBIX YIOPSAI0UCHBI MO YObIBaHUI0. O0BEIH-
HHUTH 3TH MAaCCUBBI TaK, YTOOBI PEe3yIbTUPYIONINN IETOYUCICHHBIN MaccuB D
(pa3zmepa Na + N + N¢) ocrancs ynopsiJOueHHBIM 110 YOBIBAHHUIO.

Mpeo6pa3oBaHne MaccuBa

HpI/I BBITIOJTHCHHU N 3aI[aHI/Iﬁ M3 JAHHOI'O ITYHKTA HC CJIICAYCT UCII0JIb30BaTh BCIIO-
MOT'aTCJIIBHBIC MACCHUBEIL.
N3meHeHne aneMeHTOB MaccuBa

Array65. [lan maccus A pasmepa N u nienoe unciio K (1 < K < N). [IpeoOpa3zoBath
MaCCHB, YBEJIHYUB KaXKIBIA €ro JIEMEHT Ha MCXOIHOE 3HAUCHHE deMeHTa Ax.

Array66. Jlan nienouucieHHbiii MmaccuB pasmepa N. YBennuuTh BCe YETHBIC YMCIIA,

colepKalrecss B MAaCCUMBE, HA MCXOJHOE 3HAUYECHHUE IEPBOTO YETHOrO YHCIA.
Ecnu derHble yuciaa B MacCHMBE OTCYTCTBYIOT, TO OCTaBUTb MacCHUB 0€3 u3Me-
HEHUMU.

Array67/. Jlan nenouncieHHbli MaccuB pazmepa N. YBeauuuTh Bce HEUETHBIE UHMC-

Ja, CoAepIKaIlrecs B MacCHBE, Ha MCXOJHOE 3HAYCHHE MOCJICIHEr0 HEYCTHOTO
yrcia. Ecii HedeTHbIe Yncia B MacCHBE OTCYTCTBYIOT, TO OCTAaBUTh MAacCCHB
0€e3 U3MEHEHUM.

Array68 . Jlan maccuB pasmepa N. [lomeHsATH MeCTaMH €r0 MUHUMAJILHBIA U MaK-

CUMAaJIbHBIN 3JIEMEHTHI.

Array69. Jlan maccuB pasmepa N (N — uetHoe umcio). [ToMeHATh MeCTaMu €ro

MIEPBBIN AIEMEHT CO BTOPBIM, TPETUM — C YETBEPTHIM U T. 1.

Array70. JTaa maccuB pazmepa N (N — geTHOoe umciio). [ToMeHSITh MECTaMu MTEPBYIO

" BTOPYIO ITOJIOBUHBI MaCCHBaA.



Array71. Jlan maccuB pazmepa N. [ToMeHSATh MOPSIIOK €0 3JIEMEHTOB Ha OOpaTHBIM.

Array72. Jlan maccuB A pasmepa N nnenbie unciaK uL (1 < K <L < N). Ile-

pECTaBUTh B OOpPaTHOM TOPSJIKE 3JIEMEHTBI MAcCHBa, PACIIOIOKECHHBIC MEKITY
ysteMeHTaMu Ak 1 A, BKJIIIO4Yas DTHU DJIEMEHTEIL.

Array73. Jlan maccuB A pasmepa N u menbie uncia K u L (1< K < L <N). Ile-

pECTaBUTh B OOPAaTHOM TOPSJIKE 3JIEMEHTHI MAacCHBA, PACIIOIOKEHHBIE MEXKIY
semMeHTaMu Ax U A;, He BKJIIOYas DTH DJIEMEHTEIL.

Array74. Jlan maccuB paszmepa N. OOHyIUTH 3JIEMEHTBHl MAacCHBA, PACHOJIOKEH-

HbIE MEX]y €r0 MUHHMMAaJbHBIM M MaKCHUMaJbHBIM 3JE€MEHTaMH (HE BKJIOYast
MHUHUMAaJIbHBIA U MAaKCUMAJIbHBIA 3JIEMEHTHI).

Array75. Jlan maccuB pasmepa N. IlepectaButrh B 0OpaTHOM MOPSIKE SJIEMEHTHI

MaCCHBa, PACIIOJIOXKCHHBIC MCXKIAY €TI0 MHHHMAJIBHBIM H MAaKCUMAJIbHBIM 3JIC-
MCHTaMH, BKJIIOYasd MHUHUMAJIbHBIM U MaKCUMAaJIbLHBIA 3JI€MCHTHI.

Array76. [lan maccuB pasmepa N. OOHYJIHTH BCE €TO0 JIOKAIbHbIe MAKCUMYMblL (TO

€CThb uHcia, OOJIbIINE CBOUX coceieit).

Array77/. lan maccuB pazmepa N. Bo3BecTu B KBajpar BCE €ro JIOKATbHblEe MUHU-

Mymol (TO €CTh YMCIIA, MEHBIIIME CBOUX COCENEH).

Array78. [lan maccuB pazmepa N. 3aMeHUTh Kax bl AJIEMEHT MacCHBa Ha CpeaHee

apu(METHUECKOE ITOTO AIIEMEHTA U €TO COCEICH.

Array79. Jlan maccuB pazmepa N. OcyiecTBUTh cogue 3J€MEHTOB MacCHBa BIIPABO

Ha oJIHy no3uluio (mpu 3ToM A1 nepeiner B Az, A2 — B A3, ..., Av-1 — B Aw, @
UCXOJIHOE 3HAYCHHE TMOCJIEIHET0 deMeHTa OyaeT norepsiHo). [lepBorit ameMeHT
MTOJTYYCHHOTO MAacCHBa IMOJIOXKUTH paBHBIM 0.
Array80. lan maccuB pa3zmepa N. OcymecTBUTh cogue DIEMEHTOB MacCHBa BIIEBO
Ha ofHy mo3unuio (mpu 3toM Ay miepeiner B Av-1, Av-1 — B An-2, ..., A2 —
B A1, a UICXOJHOE 3HAYE€HHE NEPBOro 3jemMeHTa Oyaer notepsHo). Ilociaeanuii
AJIEMEHT MOJYyYE€HHOTO MAaCCHBa MOJIOKUTH paBHbIM 0.
Array81. [lan maccuB pazmepa N u nenoe unciio K (1 < K < N ). OcyliecTBUTh
cO6u2 BJIEMEHTOB MaccuBa BIpaBo Ha K mo3umuii (mpu 3tom A; mepeitaer
B Ak+1, A2 — B Ax+2, . . ., Av-k — B An, a ucxomHoe 3HadeHue K mocnegHux
3JIeMEHTOB OyzeT nmoTepsHo). IlepBrie K 351eMEHTOB MOJIy4eHHOTO MaccHBa
ITOJIOKUTH paBHbIMU 0.
Array82. Jlan maccuB pasmepa N u nenoe uncio K (1 < K < N ). OcyiiecTBuTh
cogue dNeMeHTOB MaccuBa BieBo Ha K mosummit (mpu sTom Ay miepeiaeT
B Av-x, An-1 — B An-k-1, . . ., Ak+1 — B A1, a UcXoJHOe 3HaueHue K mepBbIX
aneMeHToB OyneTr norepsHo). [locneqnue K 351eMEHTOB MOTy4€HHOTO MacCHUBa
MOJIOKUTH paBHBIMU ().
Array83. Jlan maccuB paszmepa N. OcymecTBUTh yukiuueckuti cogue >IEMEHTOB
MaccHBa BIIPaBO Ha OJIHY no3uliuio (ipu 3ToM A1 niepeiiaet B Az, A2 — B As, . . .,



Av—B A1).

Array84. Jlan maccuB paszmepa N. OcCymecTBUTh yukiuueckuti cogue SIEMEHTOB
MaccHuBa BJIEBO Ha OAHY mo3uuuio (mpu 3tom Ay mepeitner B Awn-1, Av-1 —
B AN-2, “ ey A1 —B AN).

Array85. Jlam maccuB A pasmepa N m menoe umcio K (8 K=4, K < N).
OcCylIecTBUTh YUuKIu4ecKuil cogue dIIEMEHTOB MaccuBa BIpaBo Ha K mo3uruii
(mpu aTom A1 mepeiaet B Ax+1, A2 — B Ak+2, . . ., Av — B Ax). JlommyckaeTcs
MCTIO0JIb30BaTh BCIIOMOTAaTEIbHBIN MacCUB U3 4 3JIEMEHTOB.

Array86. Jlam maccuB A pasmepa N wm menoe umcio K (1 =K =<4, K < N).
OcyliecTBUTh yuxkiuveckuil cogue 3JIEMEHTOB MaccuBa BieBO Ha K mo3uruit
(mpu »tom An mepeiimeT B Av-x, Av-1 — B Avk-1, . . ., A1 — B An-k+1).
JlommyckaeTcsi MCIOIb30BaTh BCIIOMOTATEIbHBIM MacCUB U3 4 3JIEMEHTOB.

Array87. Jlan maccuB pa3Mepa N, Bce 2JIeMEHTBHI KOTOPOTO, KPOME IEpPBOTO, YIIO-
psaodeHsl 1o Bo3pacTanuio. CaenaTh MAacCHB YHOPSIOYCHHBIM, TEPEMECTUB
HEPBbIN 3JIEMEHT Ha HOBYIO MO3UIIUIO.

Array88. Jlan maccuB pazmepa N, Bce AJII€MEHTHI KOTOPOTO, KpOME IOCIETHETO,
yHOpsAOYeHBl TI0 Bo3pacTanuio. CaenaTh MacCHB YHOPSIOYEHHBIM, TepeMe-
CTHB MOCJIEIHUMN 3JIEMEHT Ha HOBYIO MO3UIIHIO.

Array89. Jlan wmaccuB pasmepa N, Bce »3JIeMEHTBI KOTOPOro, KpOME OJIHOTO,

ynopsiioueHbl 1o yObiBaHuto. CpenaTh MacCHB YHOPSIIOYEHHBIM, TEPEMECTUB
3JIEMEHT, HapYLIAIOIIUN YIIOPSAIOYEHHOCTh, HA HOBYIO ITO3ULUIO.

YnaneHwe u BCTaBKa 3/IeMEHTOB

Array90. Jlan maccuB pasmepa N wu nenoe uucio K (1 <= K <N ). Yaanmuts u3

MacCHBa dJIEMEHT C MOPSIKOBEIM HOMepoM K.

Array91. /lan maccuB pazmepa N u nienbie uncina K u L (1 <K <L <N). Yaamuts

U3 MaccuBa dJIEMEHThI ¢ HoMmepamu oT K 1o L BKIIOYMTENHHO W BBIBECTH
pa3mep MOJYYCHHOTO MAacCUBA U €r0 COICPIKUMOE.

Array92. Jlan nenouncneHnubiii MaccuB pazmepa N. YianuTe U3 MaccuBa BCe HEUeT-

HBIC YHCJIa U BBIBCCTU pasMCp IHOJYYCHHOI'O MaCCUBA M €10 COACPKUMOC.

Array93. Jlan nienounciacHHbIH MaccuB pasmepa N (> 2). YaamuTh U3 MaccuBa BCe

AJIEMEHTHI C YETHBIMU HOMepamH (2, 4, . . .). YCIIOBHBIN OIepaTop HE UCIOb-
30BaTh.

Array94. Jlan nienounciacHHbIH MaccuB pasmepa N (> 2). YaanuTh U3 MaccuBa Bce
AJIEMEHTHl ¢ HeueTHbIMU HoMepamu (1, 3, . . .). YclIoBHBIN omepaTop HE HC-
M0JIb30BATh.

Array95. Jlan nenouncieHHbi MaccuB pazmepa N. YiganuTe U3 maccuBa Bce CO-

CCAHHUEC OJUMHAKOBLIC 3JICMCHTLI, OCTaBHMB HX IICPBBLIC BXOXKICHM.



Array96. Jlan uenouucieHHbiii MmaccuB pasmepa N. YianuTe u3 MaccuBa BCe OJIU-

HAKOBBIC 3JICMCHTBI, OCTABHUB HUX IICPBLIC BXOKICHU.

Array97. Jlan uenouncineHHbI MaccuB pazmepa N. YimanuTe W3 MaccuBa BCE OJU-

HaKOBBIC O3JICMCHTBI, OCTaBHUB HUX IIOCJICIHUC BXOXKIACHUI.

Array98. lan nenourciieHHbli MaccuB pasmepa N. YianuTe U3 maccuBa Bce diie-

MCHTBI, BCTpCHAOMHECA MCHCC TPCX pPa3, MU BBIBCCTU PA3MCP IMOJYUYCHHOTIO
MaCCHBa U €ro COACPKUMOC.

Array99. Jlan nenourciieHHbI MaccuB pasmepa N. YianuTe U3 maccuBa Bce diie-

MCHTbI, BCTPCHAIOIINCCA Ooiece ABYX pa3, U BBIBCCTH pPA3MCp IIOJYYCHHOI'O
MaCCHBa U €ro COACPKUMOC.

Array100. Jlan nenounciennsii MaccuB pasmepa N. Yaanuths U3 maccuBa Bce diie-

MCHTBI, BCTPCHAKOIOHUCCA POBHO 1Ba pPa3d, U BBIBECCTH pPA3MCpP IIOJIYUCHHOI'O
MacCCHBa U €0 COACPKUMOC.

Array101. Tan maccuB pa3zmepa N u menoe guciio K (1 <K < N). [lepen aiemen-

TOM MacCCuBa C MMOPAAKOBBIM HOMCPOM K BCcTaBUTH HOBBIHA 3JIEMEHT C HYJICBBIM
3HA4YCHHUCM.

Arrayl102. Jlan maccuB pazmepa N u menoe guciio K (& K<N ). Ilocie snemenra
MaccuBa C TOPSAKOBBIM HOMEpOM K BCTaBUTH HOBBIM 3JIEMEHT C HYJIEBBIM
3HAYECHUEM.

Array103. Jlan maccuB pasmepa N. BcTaBuTh 37€MEHT ¢ HYJIEBBIM 3HAYEHUEM TEPE]]
MUHUMAJIBHBIM U TIOCJIE MaKCUMAaJIbHOTO 2JIEMEHTa MacCHUBa.

Arrayl04. Jlan maccuB pasmepa N u aBa mensix ynicia K u M (1 =K <N,
1 <M 14). [lepen snementomM maccuBa ¢ HomepoMm K BctaBuTh M HOBBIX
AJIEMEHTOB C HYJICBHIMU 3HAYCHHSIMH.

Array105. Jlan maccuB pazmepa N u nBa membix yuncia K M (1 =K < N,
1 <M H). Ilocne snementa maccuBa ¢ HoMepoM K BcTaBuTh M HOBBIX
AJIEMEHTOB C HYJICBHIMU 3HAYCHHSIMH.

Array106. JTan maccuB pa3zmepa N. [IpogyOnrpoBaTh B HEM IE€MEHTHI C YETHBIMU
Homepamu (2, 4, ...). YCIOBHBII OmepaTop HE MCIOJIb30BaTh.

Arrayl07. lan maccuB pasmepa N. YTpouth B HEM BXOXKICHHUS BCEX JIEMEHTOB C
HeueTHbIMU HoMepamu (1, 3, . ..). YCIOBHBII onepaTop HE HCIOIb30BaTh.

Arrayl108. [lan maccuB pasmepa N. Ilepen kaXapiM MOJIOKUTEIBHBIM JJIEMEHTOM
MacCHBa BCTaBUTH DJIEMEHT C HYJIECBbIM 3HAUCHUEM.

Arrayl109. Jlan maccuB pasmepa N. Ilocrme kaxmoro OTpHIIATENIHLHOTO SJEMEHTa
MacCHBa BCTaBUTH DJICMEHT C HYJICBHIM 3HAUCHUEM.

Array110. [lan nenounciennbiii maccuB pasmepa N. IlpogyOnaupoBath B HEM Bce
YEeTHBIE YHCIIA.

Arrayl11. Jlan uenouucieHHblii MaccuB pasmepa N. YTpouTs B HEM BXOXKIEHUS
BCEX HEUETHBIX YHCEIL.



CopTupoBka maccuBa

Array112-. [Tan maccuB A pazmepa N (<6). YIOpsaouuTh €ro Mo BO3pacTaHUIO Me-
TOJIOM COPTHPOBKH NpOCMbIM 0OMeHOM («NY3bIPpbKOBOU» COPMUPOBKOIL): TIPO-
CMaTpUBaTh MAacCHUB, CpaBHUBas e€ro cocemnue aieMeHThl (A1 u Az, Az u A3
U T. I.) U MEHSII UX MECTaMH, €CII JIEBbI 3JIEMEHT Haphl OOJbIIE MPaBOro;
noBTOpUTH onucanubie nerctBus N - 1 pa3. Jljis KOHTpOJIS 32 BBINOJHSEMBbI-
MU JIEUCTBUSIMU BBIBOJMUTH COACPKMMOE MACCHBA MOCIE KaXJAO0ro MPOCMOTpa.
VYuyecTb, 4TO NMPU KAXKIOM MPOCMOTPE KOJIMYECTBO AHAIM3UPYEMBIX Map MOXKHO
YMEHBIINTH Ha 1.

Array113. Jlam maccuB A_pasmepa N (<6). YHopsiounTh €ro Io BO3paCTaHHIO
METOJIOM COPTHUPOBKU HPOCHbIM 6bl00pOM: HAUTH MAKCUMAIbHBIA 3JIEMEHT
MacCHBa U MOMEHAThH ero Mectamu ¢ nocieHuM (N -M) 3JIeMEHTOM; BBITIOJHUTh
onucanHble naeictBuss N 1 pa3, Kaxaplii pa3 yMeHblIag Ha | KOJMYECTBO
aHaJIM3UPYEMBIX JIEMEHTOB U BBIBOJS COAEPKMMOE MACCHUBA.

Array1l14. Jlan maccuB A pasmepa N (< 6). YHOopsoduTh €ro mo BO3pPacTaHHIO
METOJIOM COPTUPOBKH APOCMbIMU 8CMABKAMU: CPABHUTH d1eMeHTHI A1 1 Az u,
Ipy HEOOXOJIMMOCTH MEHSISI UX MECTaMH, JOOUThCA TOro, 4TOOBI OHU OKa3a-
JIUCH YIOPAOYEHHBIMU 110 BO3PACTAHUIO; 3aT€M OOpATUThCS K AJIEMEHTY As U
NEPEMECTUTh €r0 B JIEBYIO (YK€ YHOPSJIOYEHHYI0) YacTh MAacCHUBA, COXPAHUB
€€ YHOPSII0OUYEHHOCTh, MOBTOPUTH ATOT MPOLIECC IJISI OCTAIbHBIX 3JIEMEHTOB,
BBIBOJISI COJICPKMMOE MacCuBa Mocje 00padOTKH KakIoro anemeHTa (or 2-
ro 10 N -ro). IIpu BbINOJHEHUU ONMMCAHHBIX JEUCTBUN yIOOHO HMCIOJIb30BATh
npuemM «Oapbepay, 3aluchiBas OYEPEIHON DSJIEMEHT Mepea ero oopaboTkol B
JIOTIOJTHUTENIBHBIN AIEeMEHT MaccuBa Ao.

Arrayl15. Jlan maccuB A pazmepa N. He u3MeHsst JaHHBIN MacCHB, BBIBECTH HOME-
pa €ro 2JIEMEHTOB B TOM MOPSJIKE, B KOTOPOM COOTBETCTBYIOIIUE UM DJIEMEHTHI
00pa3yloT BO3paCTaIOIIYIO MOCIEN0BATEIbHOCTh. MCMOab30BaTh METOH «nMy-
3bIpbKO6OUY copmuposku (cM. 3amanue Arrayll12), mogudunupoBaB ero cie-
OYIOIKMM 00pa3oM: CO3/1aTh BCIIOMOTATENbHBINA 1EIOUUCIICHHBIN Maccue Home-
pos |, 3anonuuB ero unciamu ot 1 1o N ; mpocMatpuBaTh MaccuB A, cpaBHUBAs
napsl 21eMeHTOB MaccuBa A ¢ Homepamu |1 u lg, |2 u 3, ... 1 MeHsIA MecTamu
COOTBETCTBYIOIIME JIEMEHTHI MaccuBa |, eciiv JIeBbIM 3JIeMEHT mapbl OOJIbIIE
npaBoro. [loBropuB onucannywo mnpoueaypy npocmorpa N - 1 pas, nomyuum
B MaccuBe | TpeOyemyro mociaeaoBaTeIbHOCTh HOMEPOB.

Cepun uenbix yucen

Array116-. Jlan uenouncieHusii maccuB A pasmepa N. HazoBem cepueii rpynmy
MOAPS/T UAYIINX OJIMHAKOBBIX YJIEMEHTOB, & OIUHOU cepull — KOJIMYECTBO ITUX



AIIEMEHTOB (IJIMHA cepuu MoxkeT ObITh paBHa 1). ChopMupoBaTh 1Ba HOBBIX
nesnounciaeHHblx MaccuBa B u C oamHakoBoro pasmepa, 3anucaB B maccus B
JUIMHBI BCEX CEpUIN MCXOJHOTO MaccuBa, a B MaccuB C — 3HA4YEHUs DJIEMEHTOB,
00pa3yroumx 3TH CEPUU.

Arrayl17. Jlan uemouucieHHbI MaccuB pasmepa N. BctaButh mepen kaxmon ero

cepuel 3JIEMEHT C HYJIEBbIM 3HAUCHUEM (ONpEAeiCHUE CEpUU JaHO B 3aJaHUU
Array116).

Array118. J/lan uemouucieHHbIi MaccuB pasmepa N. BctaButh mocine kaxjaon ero

CCpUU 3JICMCHT C HYJCBBIM 3HAYCHHUCM (onpez:eneHI/Ie CCpUN NaHO B 3aJlaHUU
Array116).

Array119. /lan nenouucnenusii maccuB pazmepa N. IIpeobpazoBath mMaccuB, yBe-
JUYUB KaXKIYI0 €r0 CepUI0 Ha OJMH JJIEMEHT (OmpeAelieHHEe Cepuu JaHO B
3ananuu Arrayl16).

Array120. [lan uenourcieHHbIN MaccuB pa3zmepa N, comepkammuii mo kpaitHeit Mepe
OJIHy CepHlo, JUIMHa KOoTopoil Oombiie 1. IIpeoOpa3oBaTh MaccuB, yMEHBIIUB
KOKIYI0 €r0 CepUI0 Ha OJIMH AJIEMEHT (OIpeAesieHue Cepuu JaHO B 3a/laHuu
Array116).

Array121. Jlano nenoe unciao K (> 0) u nenouncnennsiii MaccuB pasmepa N. Ilpe-
o0pa3oBaTh MAacCHUB, yJIBOWB JUIMHY €ro cepuu ¢ HomepoMm K (ompenenenue
cepun AaHo B 3amanun Arrayl16). Eciu cepuii B MaccuBe menbiie K, To
BBIBECTH MacCHUB 0€3 U3MEHECHU.

Array122. lano nenoe uncio K (> 1) u uenouncinennsiii MaccuB pasmepa N. Vna-
JUTHh W3 MaccuBa cepuio ¢ HomepoM K (ompeneneHue cepuu AaHO B 3aJaHUU
Array116). Ecnu cepuii B MaccuBe MeHbilie K, TO BBIBECTH MaccuB 0€3 H3Me-
HEHU.

Array123. Jlano nenoe uucio K (> 1) u nenounciennsiii maccu pasmepa N. Io-
MEHSTh MECTaMH MEPBYIO CEpUI0 MaccuBa U €ro cepuio ¢ Homepom K (ompe-
neneHue cepuu AaHo B 3amanuu Arrayl16). Eciou cepuit B MmaccuBe meHblie K,
TO BBIBECTH MAacCUB 0€3 N3MECHECHHI.

Arrayl24. Jlano uenoe gucio K (> 0) u nenouncineHnbiit maccus pasmepa N. ITome-
HSATh MECTaMHM MOCJICTHIOI0 CEpUI0 MacCHBa U €ro cepuio ¢ HomepoM K (ompe-
neneHue cepuu AaHo B 3ananuu Arrayl16). Eciau cepuit B MaccuBe meHblie K,
TO BBIBECTH MacCHB 0€3 U3MCHCHHM.

Array125. Jlano nenoe uucio L (> 1) u nenounciennsiii MaccuB pasmepa N. 3ame-
HUTH KOKIYIO CEPUI0 MAaCCHBa, JUTMHA KOTOPOWM MEHbINE L, Ha OAWH 3JIEMEHT ¢
HYJICBBIM 3HAa4YCHHEM (OIpENeICHue cepur JaHoO B 3amanuu Array116).

Array126. Jlano nenoe uucio L (> 0) u nenounciennsiii MaccuB pasmepa N. 3ame-
HUTh KKy CEPHI0 MAacCHBa, JJIMHA KOTOpOW paBHA L, HA OJWUH DJIEMEHT C
HYJICBBIM 3Ha4YeHHEM (OIpe/eicHIe CepuM JaHO B 3agaHuu Array116).



Array127. Jlano uenoe uucio L (> 0) u nenouncinendsiii maccuB pasmepa N. 3ame-
HUTH KOKIYIO0 CEPUI0 MACCHBa, JIJIMHA KOTOpOU Oosblie L, HA OJIMH 3IEMEHT C
HYJICBBIM 3HAaYeHHUEM (OIpeiesiecHue CepHH JaHo B 3amaHum Array116).

Arrayl28. Jlan nenouncieHHbli MaccuB pazmepa N. IIpeoOGpazoBaTh maccuB, yBe-
JUYHUB €ro MEPBYIO CEPUI0 HAMOOJbIICH JUIMHBI Ha OAMH SJEMEHT (ompenene-
HUE CEpPUH JIaHO B 3aj1aHuu Arrayl16).

Arrayl29. Jlam mnenouucineHHbli MaccuB pasmepa N. IIpeoOpazoBaTh Maccus,

YBEJIMYUB €ro MOCJIEIHIOI CEpUI0 HAauOOJbLIEH UIMHBI HAa OJUH 3JEMEHT (ompe-
JIeJIEHUE CepUU JaHo B 3aanuu Arrayl16).

Array130. /lan uenouncieHHsiii MmaccuB pasmepa N. IIpeoOpazoBaTh MaccuB, yBe-

JUYUB BCE €r0 Cepud HAMOOJbIIEH IJIMHBI HAa OJUH JJIEMEHT (OmpeleicHue
cepuu JaHo B 3ajaHuu Arrayl16).

MHoXecTBa TOUYEK Ha NJIOCKOCTU

I[JUI XpPaHCHHA JaHHBIX O KaKIOM Ha60pe TOUYCK CJIICAYCT HCIIOJIB30BATh I10 ABa

MaccuBa: MEPBbI MacCUB AJIA XpaHEHUs aOclucc, BTOPOHM — JUIsl XpaHEHUS OpIu-
HaT. MOHO Tak)Ke MCIIOJIb30BaTh MAcCUB 3anuceli C ABYMs NOJISAMU (CM. 3aJaHHe

Param64).

Arrayl31. Jlano muoxxectBo A m3 N Toyek Ha IJIOCKOCTH U Touyka B (Toukm 3a-

JlaHbI CBOMMH KoopJauHaTamu X, Y). HaliTu Touky u3 MHOXecTBa A, Hanbosee
onmu3kyto kK Touke B. Paccmosinue R Mexmy Toukamu ¢ koopauHaTamu (X1, Y1)
U (Xg, Y2) BeIuncisgeTcs 1no Gopmysie:

R=9(x2 = x1)2 + (y2 = y1)*

Arrayl32. Jlano maOXkectBo A n3 N Touek (TOYKM 3adaHbl CBOUMH KOOpAMHATAMHU

X, ¥). Cpenn Bcex TOYEK 3TOr0 MHOKECTBA, JIKAIUX BO BTOPOMl YETBEPTH,
HallTH TOYKy, HauOoJee yJaJIeHHYI0 OT Hayana KoopauHaT. Eciau Takux Todek
HET, TO BBIBECTU TOUYKY C HYJIEBBIMU KOOPJIWHATAMH.

Array133. Jlano maOXkecTtBo A n3 N Touek (TOYKM 3aJaHBl CBOUMH KOOpAMHATAMHU

X, ¥). Cpean Bcex TOYEK 3TOr0 MHOXKECTBA, JIEkKAIIUX B MEPBOM WM TPEThEH
YETBEPTH, HAUTH TOUYKY, HanboJiee OJIM3KYIO K Hadady KoopauHat. Ecim Takux
TOYEK HET, TO BRIBECTH TOUKY C HYJIEBBIMUA KOOPJIHHATAMH.

Arrayl34. Jlano mHoxectBo A u3 N Touek (TOYKM 3aJlaHbl CBOMMHU KOOpJIMHATa-

MU X, Y). HaliTu mapy pas3jiMyHBIX TOYEK 3TOrO0 MHOXKECTBA C MaKCHUMAaJbHbIM
PACCTOSITHUEM MEX]y HUMH M CaMO 3TO pPacCTOSHUE (TOYKU BBIBOJASATCS B TOM
e TIOpsIIKe, B KOTOPOM OHHU IEPEUUCIICHBI MPU 33JJaHUA MHOXKeCTBa A).

Array135. Jlanbl mHOkecTBa A u B, coctosimue coorBerctBeHHO U3 N 1 1 N 2 Touek

(TOuKHM 3a/laHbl CBOMMH KOOpAMHATAMH X, Y). HaliTh MUHMManbHOE paccTosiHUE
MEXKJy TOYKAMH OTHX MHOXKECTB M CaMM TOYKH, PACIOJOKEHHBIE HA HTOM



paccrostHun (BHAyaje BBIBOJWUTCS TOYKAa M3 MHOXECTBa A, 3aTeM TOYKa W3
MHOKecTBa B).

Array136. Jlano maoxxectBO A u3 N Touek (N > 2, TOUkM 3a/laHbl CBOUMH KOOPJIU-

HaTamu X, Y). Haiitu Takyto TOYKy W3 JaHHOTO MHOXKECTBA, CyMMa PacCTOSIHUM
OT KOTOPOM 1O OCTAJIBHBIX €r0 TOYEK MUHUMAJIbHA, U CaMy 3Ty CYMMY.

Arrayl37. Jdano muoxectBo A u3 N Touek (N > 2, TOUkM 3aJaHbl CBOMMHU KO-
opauHatamu X, Y). Haiftu HanOonblimii mepuMeTp TpeyrojbHUKA, BEPIIMHBI
KOTOPOTO MPHUHAIIEKAT Pa3IMYHbIM TOYKaM MHOXKecTBa A, U camMu 3TH TOY-
Ki (TOYKH BBIBOJATCS B TOM JK€ TMOPSIIKE, B KOTOPOM OHH TEPEUUCIICHBI TIPH
3aJJaHMH MHOXeECTBa A).

Arrayl38. Jlano mHoxkectBO A m3 N Touek (N > 2, TOYKM 3amaHbl CBOMMH KO-
opauHatamu X, Y). HallTu HauMeHbIIMI NEpUMETpP TPEYroJbHUKA, BEPLIMHBI
KOTOPOTO TMPHUHAIIEKAT Pa3IMYHBIM TOYKaM MHOXKeCTBa A, U camMu 3TH TOY-
Ki (TOYKH BBIBOJATCS B TOM JK€ TOPSIKE, B KOTOPOM OHH TEPEUUCIICHBI TIPH
3aJaHiHA MHOECTBA A).

Array139. Jlano muOkecTBO A 3 N TOUEK C IEJI0YNCICHHBIMA KOOpIUHATAMU X, Y.
Ilopsidox Ha KOOPAWHATHOM IIOCKOCTH OMPEICTUM CIICIYIOIINM 00pa3oMm:

(X1, Y1) < (X2, y2), ecam nmubo X1 < X2, 1MO0 X1 = X2 U Y1 < Ya.
PacmonokuTh TOYKM JAaHHOTO MHOKECTBA IO BO3PACTAHHUIO B COOTBETCTBUU C
YKa3aHHBIM MTOPSIIKOM.
Array140. JTano muoxectBo A n3 N TOYeK C 1IeTOYMCICHHBIMU KOOPJIUHATAMH X, Y.
Ilopsidox Ha KOOPAMHATHOW TIIOCKOCTH OIPEACIMM CJICAYIOIUM 00pa3oM:
(X1, Y1) < (X2, y2), ecmm mub0 X1 +Y1 < X2 +Yg, muO0 X1+Yy1 = Xe+Y2 U
X1 < Xe.
PacmonokuTh TOYKKM JAHHOTO MHOXXECTBA IO YOBIBAHHIO B COOTBETCTBHH C
YKa3aHHBIM TTOPSIKOM.

11 iByMepHblIe MaccuBbl (MaTpuLbl)

VYcnoBue Buaa «aana matpuia pazmepa M <N » o3HauaeT, yTo BHadalie gaeTcs
Gaxmuueckutl pazmep IBYMEPHOTO MAacCHUBa-MaTPUIlbl (KOJIMYECTBO CTpOK M u ko-
au4ecTBO cToj010B N ), a 3aTeM MPUBOASTCS JIEMEHTHI ITOTO0 MAacCCUBa (KOJIUYECTBO
anemeHTOB paBHO M N ). Ecnu B 3a7aHuu SIBHO HE yKa3bIBaeTCs, KaKH€ 3HAYCHHUS
MOTYT MPUHUMATh pa3Mepbl UCXOAHOW MATPHULIbl, TO MPEANoIaraercs, 4ro U Yucio
CTPOK, M YHUCJIO CTOJOIIOB MOXKET M3MEHSAThCS B mpenenax ot 2 ao 10. HauanbHbie
3HAYEHHS KaK I1IEpBOr0, TaK U BTOPOI0 MHJAEKCA IBYMEPHOIO MacCHBa-MaTpPHIIbI BCE-
I71a CYUTAIOTCS paBHbIMU 1. BBOJ M BBIBOJ 3J€MEHTOB MATPHUIbl OCYLIECTBISIOTCS
no CIMpOKam.

Keaopamnou mampuyeti nopsioka M Ha3bIBaeTCsl IByMEpPHBIM MacCHB-MaTpHIIA



pazmepa M x M.

Ecnu B 3amanum, CBSI3aHHOM C CO3/IaHMEM WJIU TPEOOpa30BaHUEM MaTpPHIIBI, HE
OIMMHCaH PEe3yNbTUPYIOMMKA HAOOP JAHHBIX, TO MPEIAINOoJaraeTcsi, 4To THM HAOOPOM
ABJsIETCA co3laHHas (mpeoOpa3oBaHHAs) MaTpuila, © HEOOXOAUMO BBIBECTH BCE €€
DIIEMEHTHI.

q)OpMVIpOBaHVIe MaTpulbl 1 BbiBOA e€e 3NeMeHTOB

B 3amanusx Ha popMupoBaHHE MATPUIBI IPEANOIATAECTCA, UTO pa3Mep pe3yiib-
TUpyroei Matpuibl He npeBocxoaut 10 x 10.

Matrix1. dansl nensie mosoxxuteiabHble uncia M u N. ChopmupoBaTh 1EI0YUCIICH-
Hyto matpuiy pasmepa M x N, y koTopoil Bce 3neMeHTsl |-ii CTpPOKM HMEIOT
saauenue 10-1 (1 =1,..., M).

Matrix2. Jlanel nensle mosoxuTenbubie urcia M u N. ChopmupoBarh Ierodnc-
neHHyro Matpuily pazmepa M x N, y koTopoit Bce snemMeHTHl J -To cronlia
umetor 3Hadenne 5-J (J =1,...,N).

Matrix3. [danbl nenbie nojoxutenabHbie uynciaa M, N u Habop u3 M uucen. Chopmu-
poBath Matpuily pazmMepa M x N, y KOTOpoil B KaXJI0M CTOJOIE coaepkaTcs
BCE YHUCJIa U3 MCXOJHOI0 Habopa (B TOM K€ TMOPSAKE).

Matrix4. dansl uensie monoxurensusie yucia M, N u wHabop u3z N uucen. Cdop-
MUpoBaTh MaTpuily pazmMepa M x N, y KOTOpoit B KaXII0H CTPOKE COJEpKaATCS
BCE YHUCJIa U3 MCXOJHOro Habopa (B TOM K€ TMOPSAKE).

Matrix5. Jlansl nessie monoxutenbubie unciaa M, N, uucimo D u Habop u3 M um-
cen. ChopmupoBate Matpuily pazmepa M xN, y koropoii mepBblii cToibery
COBMAJACT C MCXOJHBIM HAOOPOM YHCEN, a 3JEMEHTHl KaKIOTO CIEAYIOIIETO
CTOJIOIIA paBHBI CyMME COOTBETCTBYIOIIETO dJEMEHTa MPEAbIAYIIEro CTOIO0Ia
u gncia D (B pe3ynbpTaTe Kakaas CTpOKa MaTPHUIIBI OyIeT COAEPKaTh SJIEMCHTHI
apugpmemuueckou npocpeccuu).

Matrix6. [dansl 1enbie monokurenasabie uncaa M, N, aucimo Q u Habop u3 N gmcern.
CdopmupoBats MaTpuily pasmepa M x N, y xkoTopoil mepBasi cTpoka COBMa-
JaeT C MCXOTHBIM HAOOPOM YHCEN, a IJIEMEHTHI KaKIOW CIICTYIOIICH CTPOKH
PaBHBI COOTBETCTBYIOIIEMY JJIEMEHTY MPEAbIAYIICH CTPOKH, YMHOXCHHOMY
Ha Q (B pesynbTaTe KaxAblii CTOJNOEI MAaTPUIlbl OYyAET COMAEPKATh DJIEMEHTHI
2eoMempuyecKoll npocpeccuit).

Matrix7 . Jlana marpuma pasmepa Mx N u menoe uncino K (¥ K<=M ). BeiBectn
aneMeHThl K-if CTpOKM AaHHOW MaTpUIbI.

Matrix8. lana marpuna pasmepa M= N u memoe uucio K (k5 K=N ). BeiBectn



aneMeHThl K-ro cTonbia 1aHHOM MaTpHIIbI.

Matrix9. /lana matpuna pasmepa M x N. BriBecTn ee 3JIeMEHTBI, PacIioIOKCHHBIE
B CTPOKaX ¢ YETHHIMH HOoMepamu (2, 4, ...). BbIBOJ 31€MEHTOB MPOU3BOIUTH
10 CTPOKaM, YCIIOBHBIN OIEPATOpP HE UCIOJIb30BATh.

Matrix10. /lana matpuiia pasmepa M = N. BeiBecTr ee 371€eMEHTBI, PacIoI0KCHHBIC
B CTOJOLAX ¢ HE4YeTHbIMU HOMepamu (1, 3, . . .). BeiBox 35€MEHTOB MPOU3BO-
JUTH 0 CTOJOIIAM, YCIOBHBIN OnepaTop HE MCIOJIb30BaTh.

Matrix11l. /lana matpumna pasmepa M x<N. BriBecTn ee 31€MEHTBHI B CIEIyHOIIEM
MOPSIZIKE: TEepBasi CTPOKA CJIEBA HAMPABO, BTOPAsi CTPOKA CIIPaBa HAJIEBO, TPEThA
CTpPOKa CJIEBAa HAIPaBO, YETBEPTAsl CTPOKA CIIpaBa HAJIEBO U T. 1.

Matrix12. /lana matpuna pasmepa M xN. BriBecTn ee 31€MEHTHI B CICIyHOIIEM
MOPSIZIKE: TEPBBIA CTOJIOEL CBEPXY BHHU3, BTOPOM CTONOEI CHU3Y BBEPX, TPETHI
CTOJIOELl CBEpXY BHU3, YETBEPTHIM CTOJIOCI] CHU3Y BBEpPX U T. II.

Matrix13. [lana kBagparHas maTtpuiia A mopsiaka M. Hauwmnas ¢ amementa Ag1, BbI-
BECTH €€ JJIEMEHTHI CIEAYIOUUM 00pa3oM («yeokamuy): BCE JIEMEHTHI Iep-
BOM CTPOKH; 3JIEMEHTHI MTOCJIETHETO CTONO01A, KpoMe MepBOro (yxe BbIBEICHHO-
ro) 3JE€MEHTa; OCTABLIMECS 3JIEMEHThl BTOPOH CTPOKH; OCTABILUECS JIEMEHTbI
OPEINOCAEAHETO CTOJAO0UA U T. JI.; MOCJIETHUM BBIBOJAUTCS JEMEHT A, 1.

Matrix14. /lana xBagpatHas matpuna A mopsiaka M. Hauwmnas ¢ amemenTa Ag1, BbI-
BECTH €€ 3JIEMEHTHI CIEAYIOUIMM 00pa3oM («y2oikamuy): BCe AIEMEHThI IEPBO-
ro CTOJIONA; 3JIEMEHTHI MOCJIEIHEN CTPOKU, KPOME MEPBOTO (y>KE BBIBEIEHHOTO)
AJIEMEHTA; OCTABIIMECS 3JIEMEHTBI BTOPOIrO CTOJOLA; OCTABIIMECS 3JIEMEHTHI
MPEANOCeAHEN CTPOKH U T. J.; MOCAEAHUM BBIBOJIUTCS 3JIEMEHT Aim .

Matrix15. /lana kBagpatHas Matpuiia A mopsaka M (M — HedeTHoe uucio). Ha-
yyHasi ¢ 3eMeHTa Ai1 M IepeMellasch MO YacOBOM CTpEJKe, BBIBECTH BCE
€€ DJIEMEHTBl 1o chupanu: TepBas CTPOKA, MOCIEIHUN CTONOEL, MOCIEIHSs
CTpOKa B 0OpaTHOM TMOpSJKE, MEPBbIA CTOJIOEL B OOpATHOM MOPSIIKE, OCTAB-
IIMECS 3JIEMEHTHI BTOPOM CTPOKHU M T. [.; MOCIEAHUM BBIBOJUTCS LIEHTPAIBHBIN
AIIEMEHT MaTPHLIBI.

Matrix16. /lana kBagpatHas Matpuiia A nopsaka M (M — HedeTHoe uucio). Hauwm-
Has ¢ 3yeMeHTa A11 M NEepeMEIIasCh NPOTUB YaCOBOW CTPEJIKH, BBIBECTH BCE
€e 3JIEMEHTBhl 1o cnupaiau: TIEPBBIA CTOJOEI, MOCHIEIHSAS CTPOKa, MOCIEAHUI
cToJyioer; B 0OpaTHOM MOPsKE, MepBasi CTPOKa B 00OpaTHOM MOPSIKE, OCTaBIIM-
€csl AJIEMEHTHI BTOPOTO CTOJNOLA U T. [.; MOCIEIHUM BBIBOJUTCS LIEHTPAJIbHBIM
AJIEMEHT MaTpPHULIbI.

AHanu3 anemeHToOB MaTpulbl

Matrix17. Jlana matpuma pasmepa M x N u nenoe gucino K (1 < K <M ). Haiitu
CyMMY W TPOU3BEICHHUE AIEMEHTOB K-Ui CTpOKHM JAaHHOW MaTpPHIIBI.
Matrix18. Jlana marpuiia pazmepa M < N u nenoe gucino K (1 < K <N ). Haiitu



CyMMY W MPOU3BEICHHUE AIEMEHTOB K-ro cToyIOIIa TaHHOW MaTpHIIHI.

Matrix19. Jlana matpuma pasmepa M x N. s kaxmaol CTPOKM MAaTpHIbl HaWTH
CyMMY €€ DJICMEHTOB.

Matrix20. Jlana matpuna pazmepa M xN. Jlns kakaoro croyidia MaTpUIlbl HaWTH
MIPOU3BEICHUE €r0 AIEMEHTOB.

Matrix21. Jlana matpuma pasmepa M x N. Iy Kak10# CTPOKH MATPHIIBI C HEUeT-
HBIM HOMepoMm (1, 3, . . .) HaliTU cpenHee apuPMETUUYECKOE €€ DIEMEHTOB.
VY c0BHBIN ONIEPATOP HE UCTIONBH30BATh.

Matrix22. lama marpuma pasmepa M x N. s kaxmoro croidma MaTpHIbl C
YETHBIM HOMEpOM (2, 4, . . .) HaliTH cyMMY ero 3JIeMEHTOB. Y CIIOBHBIN OIIEpaTop
HE WCITOJIb30BaTh.

Matrix23. Jlana matpuma pasmepa M xN. B kaxmoi cTpoke MaTpuilbl HaWTH
MHWHUMAaJIbHBINA 3JIEMEHT.

Matrix24 . Jlana marpuia pasmepa M xN. B kaxmom cronOiie MaTpuilbl HaHTH
MaKCUMaJIbHBINA JIEMEHT.

Matrix25. Jlana matpuna pasmepa M xN. Haiitn HOMep ee CTpOKH C HauOOJbIIEH
CyMMOMH 3JIEMEHTOB U BBIBECTH JJAHHBIA HOMED, a TAKKE 3HAYECHHUE HAUOOJIbIIICH
CYMMBI.

Matrix26. /lana marpuna pasmepa M x N. Haiitm Homep ee crosOria ¢ HauMEHb-
IIMM [IPOU3BEJICHUEM DJIEMEHTOB M BBHIBECTH JIaHHBIN HOMED, a TaK)Ke 3HAUCHUE
HAUMEHBIIIETO MTPOU3BEICHUS.

Matrix27. Hdana marpuma pasmepa M x<N. Haiftu MakcuMaibHBIN Cpeqy MHUHH-
MaJIbHBIX JICMEHTOB €€ CTPOK.

Matrix28. ana marpuma pasmepa M xN. HaiiThi MUHUMAaNbHBIH Cpeld MaKCH-
MaJIbHBIX AJIEMEHTOB €€ CTOJIOIIOB.

Matrix29. ana marpuma pazmepa M x N. B kaxmoii ee cTpoke HaWTH KOJIAYE-
CTBO 3JIEMEHTOB, MEHBIIINX CPETHEr0 apu(PMETHIECKOTO BCEX BJIEMEHTOB ATOM
CTPOKH.

Matrix30. /lana matpuiia pasmepa M x N. B kaxmom ee crosiOiie HailTH KoJMde-
CTBO DJIEMEHTOB, OOJBIINX CPEAHETO ApUPMETHIECKOTO BCEX IEMEHTOB ITOTO
CTOJIOIIA.

Matrix31. Jlana matpuna pasmepa M x N. Haiitu HOMEepa CTpoKH M CTOIOIA



JUTSL DJIEMEHTa MAaTpUIlbl, HanOoyiee OJM3KOr0 K CPEIHEMY 3HAUYCHHUIO BCEX €¢
AJIEMEHTOB.

Matrix32. Jlana nemouncinenHas marpuiia pasmepa M < N. Halith HOMep mepBoit
U3 €€ CTPOK, COJAEpXkalIMX PAaBHOE KOJUYECTBO IMOJOKUTEIBHBIX U OTpHIla-
TEJIbHBIX DJIEMEHTOB (HYyJEBBbIE 3JE€MEHThl MATpHUIbl HE y4yuThbiBatoTcs). Eciu
TaKUX CTPOK HET, TO BbIBeCTH ().

Matrix33. [lana nemouunciienHas mMatpuiia pasmepa M x N. Haiitu Homep mocnen-
HEro M3 ee CTOJOLIOB, COJAEpXkAIIMX PaBHOE KOJIMYECTBO MOJIOKHUTEIbHBIX U
OTPULIATEIBHBIX AJIEMEHTOB (HYJIEBBIE 3JIEMEHThl MATPHUIBI HE YYUTHIBAIOTCS).
Ecim Takux cTonO110B HET, TO BEIBECTH 0.

Matrix34. /lana nenouunciienHas matpuia pasmepa M < N. Haiitu Homep mocnen-
HEl U3 ee CTPOK, COJIEpKalUX TOJbKO YeTHBIE unciia. Eciu Takux CTpOK HET,
TO BbIBeCTH ().

Matrix35. Jlana menouuncienHnas marpuma pasmepa M x N. Haiitn HOMep mepBoro
M3 €€ CTOJOIOB, COAEpIKAIINX TOJIHKO HEYETHBIC YKcia. Eciau Takux cTOJIOIOB
HET, TO BbiBecTH ().

Matrix36. Jlana remounciienHass marpuia pazmepa M x N, s1eMeHTsl KOTOpPOH Mo-
ryT npuHumMath 3HadeHus: ot 0 qo 100. PaznuyHbie CTPOKU MaTpHUIlbl HA30BEM
NOX0JCUMU, €CITA COBMAAAIOT MHOXKECTBA YHCEJI, BCTPEUYAIOIIUXCS B 3THX CTPO-
Kax. HaliTu KONM4ecTBO CTPOK, MOXOKUX HA MEPBYIO CTPOKY NAHHOW MaTPHULIBI.

Matrix37. Jlana riemounciieHHass marpuia pazmepa M x N, sineMeHTsl KOTOpPOi Mo-
ryT npuHuMath 3HadeHus oT 0 o 100. PaznuynHble cTONOIBI MATPUIIBI HA30-
BEM MOXOJCUMU, SCIIA COBMAJAIOT MHOXKECTBA YHCEN, BCTPEUAIOITUXCS B ITHUX
cronbiax. HaiiTm KojimuecTBO CTOJIOIIOB, MOXOKMX HA MOCIEOHHUH CTOI0EI]
JTAHHOW MaTpPHIIbI.

Matrix38. Jlana uenounciennas marpuiia pasmepa MxN. Halitu kosiuuectBo ee
CTPOK, BCE DJIEMEHTHI KOTOPBIX PA3THYHBI.

Matrix39. [ana nemouucienHass matpuiia pasmepa MxN. Haiitu konuuectBo ee
CTOJIOIIOB, BCE DJIEMEHTHI KOTOPBIX Pa3TUYHBI.

Matrix40. [lana menouucieHHas matpuiia pasmepa M x N. Haittm HOMep mo-
CIICTHEH W3 €€ CTPOK, COJACpXkAINX MAKCUMAaJbHOEC KOJIMYECTBO OIMHAKOBBIX
AJIEMEHTOB.

Matrix41l. Jlana uenouncieHHas Matpuia pasmepa M x N. Haittu HOMep mep-
BOTO M3 €€ CTOJIOLOB, COAEPIKAIMX MAKCHUMAaJIbHOE KOJMYECTBO OJWHAKOBBIX
AIIEMEHTOB.

Matrix42. Jlana matpuiia pasmepa M x N. HaiiTu Kon4ecTBO €€ CTPOK, 3JIEMEHThI

KOTOPBIX YHOPSAOYEHBI IO BO3PACTAHUIO.

Matrix43. Jlana matpuna pasmepa M x N. Haiitu konmuecTBo ee cToiOIOB, 1€-

MEHTBI KOTOPBIX YIOPSAI0UYEHBI 110 YOBIBAHHUIO.



Matrix44. Jlana marpuma pazmepa M x N. HaliTu MUHUMaNbHBIA Cpeld 3JIEMEHTOB
T€X CTPOK, KOTOPbIE YHOPSAIOUYECHBI JINOO IO BO3PACTAHUIO, JIMOO MO YOBIBAHMIO.
Ecnu ynopsimodeHHbIE CTPOKM B MaTpPHUIIE OTCYTCTBYIOT, TO BhiBecTH O.

Matrix45. Jlana marpuma pasmepa M x N. Haiith MakcuManbHBIA Cpeiu diie-
MEHTOB T€X CTOJOIIOB, KOTOpBIE YMOPSIOUYEHBI JMOO MO BO3pAcCTaHHUIO, JIHOO
no yOwiBanuto. Eciu ynopsimoueHHbIE CTOJNOIBI B MaTpHIE OTCYTCTBYIOT, TO
BbIBECTH (.

Matrix46. Jlana nesnouncicHHas Matpuiia pasmepa MxN. Haiitu snemeHT, sBiis-
IOIUNCS MaKCUMaJIbHBIM B CBOCH CTPOKE M MUHHUMAJIBHBIM B CBOEM CTOJIOIIE.
Ecnu Takoi aneMeHT OTCyTCTBYET, TO BbiBeCTH 0.

Mpeo6paszoBaHne MaTpuubl

[Tpu BBITONHEHWH 3aJaHUK W3 JAHHOTO MYyHKTa (3a UCKiIroueHuem Matrix74
u MALtrix75) He clieyeT HCIOIb30BaTh BCIIOMOTaTENbHBIE JBYMEPHbBIE MaCCHUBBI-
MaTpPHIIBIL.

Matrix47. Jlana wmatpuna pasmepa M x N wu nembie umcima Ki u Ko
(1 < K: < K2 < M). IlomeHATh MeCTaMH CTPOKU MAaTpHUIlbl ¢ HOMepamMu K1
u Ko.

Matrix48. Jlana wmatpuna pasmepa M x N wm mensle umcima Ki m Ko
(1 < K: <Kz = N). [ToMeHsITh MeCTaMu CTOJIOIIBI MATPHUIILI ¢ HOMepamu K1
u Ko.

Matrix49. Jlana matpunia pasmepa M x N. IIpeoOpa3oBaTh MaTpuily, TOMEHSB
MECTaMH MUHUMAJIbHBIA U MAaKCHMAaJbHBIA JJIEMEHT B KaXKJIOW CTPOKE.

Matrix50. Jlana matpunia pasmepa M x N. IIpeoOpa3oBaTh MaTpuily, TOMEHSB
MeCTaMH MUHUMAJIbHBIA U MaKCUMAIbHBIN 3JE€MEHT B KaKJIOM CTOJOIIE.

Matrix51. Jlana marpuna pasmepa M =< N. [TomeHSITh MeCTaMU CTPOKH, COJIEpIKa-
IIIUe MUHUMAJIBHBIA ¥ MaKCUMaJTbHBIA DJIEMEHTHI MaTpPHIIHI.

Matrix52. Jlana marpuna pasmepa M < N. I[loMeHsTh MecTamMu CTOJIOLIBI, COIEP-
)Kalre MUHUMAJIbHBIH U MaKCHMAaJIbHBIA 3JIEMEHTHI MaTPHIIBI.

Matrix53°. [lana marpuna pazmepa M x N. [loMeHsTh MecTamMu cTOJIOCI C HO-
MepoM 1 W mocineaHui U3 CTOJOLOB, COAEPXKAIIMX TOJIBKO IMOJOKUTEIbHBIE



aneMeHThl. Eciiu TpeOyeMbIx CTOJOIOB HET, TO BHIBECTH MATPHILy O€3 M3MEHe-
HUU.

Matrix54. Jlana matpuna pasmepa M x N. I[lomeHsTh MecTamu CTOJIOEH C HOME-
pom N ¥ mepBBIi U3 CTOJIOIOB, COAEPKANTUX TOJHKO OTPHUIATEIBHBIC YJIEMEH-
Thl. Eciin TpeOyembIX CTONOIIOB HET, TO BBIBECTH MATpUIly 0€3 M3MEHEHH.

Matrix55. /lana matpuia pasmepa M <N (M — dernoe uncio). [TomensTh Mecra-
MU BEPXHIOIO U HUYKHIOIO TIOJIOBUHBI MaTPHUIIbI.

Matrix56. Jlana matpuia pasmepa M <N (N — yeTHoe uncio). [lToMmeHsaTs MecTaMu
JIEBYIO U MIPaBYIO MOJIOBUHBI MaTPHUIIbI.

Matrix57. lana matpuna pasmepa M <N (M u N — detHble uncia). [ToMmeHATH
MECTaMH JIEBYIO BEPXHIOIO U MPaBYIO HUIKHIOI YETBEPTHU MATPHIIBI.

Matrix58. Jlana matpuiua pasmepa M xN (M u N — uerHble uncia). [loMeHATH
MECTaMH JIEBYIO HUIKHIOIO U MIPABYI0 BEPXHIOI YETBEPTHU MATPHIIBI.

Matrix59. Jlana matpura pasmepa M x<N. 3epkajibHO OTpPa3HTh €€ 3JIEMEHTbI OTHO-
CUTEJIHHO TOPU3OHTAIBHOW OCH CUMMETPUHU MATpUIlbl (IIPU 3TOM TOMEHSIOTCA
MectamMu CTpoku ¢ Homepamu 1 u M, 2 u M -1 u 1. 1.).

Matrix60. Jlama matpuna pasmepa M x<N. 3epkajbHO OTpa3uTh €€ JIEMEHTHI OT-
HOCHUTEJIPHO BEPTUKATBHOW OCH CUMMETPHH MAaTPHIIBI (IIPHU 3TOM MOMEHSIIOTCS
Mectamu cto6mbl ¢ HoMepamMu 1 u N, 2 mu N -1 u 1. 1.).

Matrix61. ana matpuna pasmepa M < N u nenoe uucino K (1< K <M ). Vnanuts
CTPOKY MaTpHIlsl ¢ HomepoM K.

Matrix62. [lana matpuma pasmepa M < N u nemoe uncio K (1<K <N ). Yaanmuts
cTosioer] MaTpuilbl ¢ Homepom K.

Matrix63. Jlama matpunia pasmepa M xN. YaamuTh cTpoKy, coaepiKallyrd MHUHU-
MaJIbHBIA 3JIEMEHT MaTPHIIBI.

Matrix64. Jlana matpuna pasmepa M xN. Yaanmute cronbern, coaepkaiiuii Makcu-
MaJIbHBIA 3JIEMEHT MaTPHIIBI.

Matrix65. Jlana matpuna pasmepa M x N. YaanmuTe ee nepBbIii cTosnber, coaepika-
WA TOJBKO TOJIOKUTEIbHBIC 3JIeMeHThI. Eciu TpeOyeMbIX CTOJOIOB HET, TO
BBIBECTU MATPUILy 0€3 NU3MEHEHUH.

Matrix66. Jlana matpuma pasmepa M xN. Yaanmute ee nmocineanuii croader, coaep-
KAl TOJBKO OTPHIIATENIbHBIE 3JIeMeHThI. Eciu TpedyeMbIx cTonl1oB HET, TO
BBIBECTH MaTpHILy 0€3 U3MEHEHHUH.

Matrix67. Jlana matpuna pasmepa M = N, coaepxkaiasi Kak MMOJIOKUTEIIbHBIC, TaK
M OTpPHUIIATENBHBIE AJIEMEHTHI. YIaduTh BCE €€ CTOJOIBI, CONIepKallue TOJIb-
KO TOJIOKUTEIbHBIE JIEMEHTHl. Eciu TpeOyembix CTOOIOB HET, TO BBHIBECTH
MaTpuily 0e3 U3MEHEHUH.

Matrix68. Jlana marpuiia pazmepa M x N u 1ienoe uncio K (1 < K <M). Ilepen

CTPOKOW MaTpuilbl ¢ HOMEpPOM K BCTaBUTH CTPOKY M3 HYyJEH.



Matrix69. [Jlana marpuua pasmepa M N u nemnoe uucrno K (1 < K _N)). Ilocne
CTOJNIOIa MaTPHUIBl C HOMEpOM K BCTaBUTH CTONOCI U3 €IUHUII.

Matrix70. Jlama matpuna pasmepa M < N. IIpoayOiaupoBaTh CTPOKY MATPHIIBI,
COJIEPIKaIIYI0 €€ MAaKCUMAaIbHBINA AJIEMEHT.

Matrix71. Jdana marpuma pasmepa M x N. IIpoayOmupoBarh CTOIOCI MaTpPHIIBI,
COJIEp KAl € MUHUMAJIbHBIN 3JIEMEHT.

Matrix72. Jlana marpuma pasmepa M x N. Ilepen mepBbIM CTONOILIOM, Coaepika-
IITUM TOJIBKO TTOJIOKHUTEIIBHBIC 3JIEMEHTHI, BCTABUTH CTOJIOCI U3 eauHuIl. Ecim
TpeOyeMbIX CTOJOIIOB HET, TO BBHIBECTH MATPHILy O€3 M3MEHEHHH.

Matrix73. Jlana matpuna pasmepa M x N. Ilocie mocnemsero crosdmna, coaepika-
IIETO TOJBKO OTPHUIATENBHBIE JIEMEHTHI, BCTaBUTh CTOJIOEN U3 Hynel. Ecnu
TpeOyeMbIX CTOJIOLOB HET, TO BBIBECTH MATPHUIly 0€3 U3MEHEHHII.

Matrix74. Iana marpuna pasmepa M x<N. DiaeMeHT Marpuilbl Ha3bIBaeTCS €€ J0-
KAIbHLIM MUHUMYMOM, €CIIA OH MEHBILE BCEX OKPYXAIOIIMX €ro 3JEMEHTOB.
3aMEHUTh BCE JIOKAJbHBICE MUHUMYMBI TAaHHOW Marpuubl Ha Hynu. [Ipu perme-
HUU JIOMyCKAaeTCs UCIOJIb30BaTh BCIIOMOTaTeIbHYIO MaTPHILY.

Matrix75. [ana marpuma pasmepa M x<N. DiaeMeHT Marpuilbl Ha3bIBaeTCS €€ J0-
KANlbHbIM MAKCUMYMOM, €CIU OH OOJIbIIIE BCEX OKPYKAIOUIUX €r0 3JIEMEHTOB.
[ToMeHATHh 3HAK BCEX JOKAJIBHBIX MAaKCUMYMOB JaHHOW MAaTPHIBI HA TPOTH-
BOMOJIOKHBINA. [Ipy pereHun JomycKaeTcs MCIOJIb30BaTh BCIIOMOTATENbHYIO
MaTpHUILy.

Matrix76. [lana matpuna pasmepa M x<N. YHOpsIounTh ee CTPOKH Tak, 4TOOBI MX
NEPBBIC AIEMEHTHl 00Pa30BBIBATIM BO3PACTAIOIIYIO MOCIEIOBATEIIBHOCTb.

Matrix77. dana marpuma pasmepa M = N. YmopsmounTs €€ CTOJNOIBI TaK, 4TOOBI
UX TIOCIIEAHHUE DJIEMEHTHI 00Pa30BBIBATIN yOBIBAIOIIYIO TOCIEAOBATEIHHOCTS.

Matrix78. Jlana matpunia pasmepa M x<N. YHOpsIounTh ee CTPOKH Tak, 4TOOBI MX
MUHHUMAJIBHBIC 3JIEMEHTBI 00pPa30BBIBATIN YOBIBAIOIIYIO IMTOCJICI0BATEILHOCTD.

Matrix79. Jlana marpuna pasmepa M x N. YropsaounTs €€ CTOJOIBI TaK, 4TOOBI
UX MaKCHMaJIbHbIE 3JIEMEHTHI 00Opa30BBIBAJIM BO3PACTAIOIIYIO MOCIEI0BATEb-
HOCTb.

AOunaroHanu KBagpaTHOM MaTpuubl

Matrix80. lana kBaapaTHas marpuna A mopsiaka M. Haiitu cymmy s1eMeHTOB ee
2NIABHOU OUA20HAIU, TO €CTh JUArOHAIH, COACPIKAIICH CIIeITYIONTUE ICMEHTHI:

ALl, A2,2, A3,3, ey AM,M-
Matrix81. Jlama xBamparnas matpuiia A mopsiaka M. Haiitu cpeanee apudmern-
YECKOE DJIEMEHTOB €€ N0OOYHOU OUA2OHAIU, TO €CTh TUArOHAIIN, COICpPIKaIIeh



CJIETYIOIINE IIEMEHTHI:
Aum, Agm-1, Agm-2, .. Ami

Matrix82 . llana kBaapatHas marpuiia A mopsaka M. Haiitu cymmy si1eMEeHTOB
KaXJIOW €€ JAuaroHaly, MapajijiedbHON TJIaBHOW (HayuMHasi C OJHORJIEMEHTHOU
avaronanu Aiwm ).

Matrix83. Jlana kBagpatHas matpuiia A mopsaka M. Haiitm cymMMy sJIeMEHTOB
KaXXJI0M ee MaroHaiv, napajuiebHOW MoOOYHOM (HauMHasg ¢ OJHO3JIEMEHTHOM
nauarosanu Ai1).

Matrix84. lana kBaapatHas marpuma A mopsaka M. Haiitu cpennee apudmeru-
YECKOE AIEMEHTOB KaXKJI0M €€ JuaroHajiv, NapajuyieJbHON IIaBHOM (Ha4MHAs C
OJIHODJIEMEHTHOM AuaroHaan Aim ).

Matrix85. Jlana kBamparnas matpuna A mopsinka M. Haiitu cpennee apudmernye-
CKOE DJIEMEHTOB Ka)JOW €€ JuaroHaly, MapauiebHON MoOoYHON (HauMHas ¢
OJTHORJIEMEHTHOM uaroHanu Ai,1).

Matrix86. /lana kBagparHas matpuiia A mopsiaka M. HaiiTh MUHMMAaIbHBIH 3JIEMEHT
JUISL KaKJI0W €€ JuaroHayid, napajijiebHON IJIaBHOW (HauMWHAs C OJHORJIEMEHT-
HOW quaroHaym Aim ).

Matrix87. Jlana kBamparHas matpuria A mopsiaka M. Haiitu MakcHManbHBIA 3J1e-
MEHT JIJIsl KaXJIOW ee JuaroHaju, MnapajuiebHON MmoOoYHOM (HauuHasi ¢ OJHO-
DJIEMEHTHOM JuaroHamu Ai,1).

Matrix88-. /lana kBaaparHas Marpuua nopsaka M. OOHYIUTE 3JEMEHThI MATPHIIHI,
JIe)KAINE HUKE TJIABHOW JUArOHAIU. Y CIIOBHBIM ONEPATOp HE MCHOJIb30BaTh.

Matrix89. Jlana kBaapaTHas maTpuiia nmopsaka M. OOHYIUTb 3JIEMEHTbI MATPHIIBI,
JIeXKAaIye BhIIe TOOOYHON JUaroHaIH. Y CIIOBHBINA OIlepaTop HE MCIOJIb30BAaTh.
Matrix90. [ana xBaapaTtHas marpuina mnopsiaka M. OOHYIHTE 3JEMEHTBI MaTpH-
IbI, JIeXKaIMe Ha MOOOYHOM MUaroHaad W HIDKE Hee. YCIOBHBIM OomepaTop He

WCTIOJIH30BATh.
Matrix91. Jlana kBaapaTHas Marpuina nopsaka M. OOHyJINTh 3JEMEHThI MaTpH-

Ibl, JICKAIME Ha TJIABHOW JIHWAroHajlyd W BBIIIEC HEE. YCJIOBHBIM ONEPATOpP HE
HUCIIOJIB30BATh.

Matrix92. Jlana kBaapaTHas marpuna nopsaka M. OOHYJIUTH 3JIEMEHThI MaTpH-

IbI, JIKAIME OJHOBPEMEHHO BBINIEC TJIABHOW JUArOHAIMA M BBIIIE MOOOYHOM
JIAArOHaJIA. Y CJIOBHBIN OIEPATOP HE UCIIOJIb30BATh.

Matrix93. Jlana kBaapaTHas marpuna nopsaka M. OOHYJIUTH 3JIEMEHThI MaTpH-

b, JISKAIUE OJHOBPEMEHHO BBINIC TJABHOW JMArOHAIM W HIDKE MOOOYHOM
JAArOHAJIA. Y CJIOBHBIN ONEPATOP HE UCIIOJIb30BATh.

Matrix94. [ana xBaapaTHas marpuna nopsiaka M. OOHYIUTh DJIEMEHTBI MaTPUIIHL,

Jexane OJHOBPEMEHHO HMKE TJIABHOW JMaroHainu (BKJIKOYas 3Ty JUaroHab)
U BbIlLIE MOOOYHON JMaroHaly (TaKKe BKJIKOYAs 3Ty JUArOHalb). Y CIOBHBIM



orepaTop He UCIOIb30BATh.

Matrix95. [lana xBaapaTHas marpuna nopsiaka M. OOHYIUTH DIIEMEHTHI MaTPUIIHL,
Jexale OJHOBPEMEHHO HMKE TJIABHOM JMaroHanu (BKJIOYas 3Ty JUaroHab)
U HIKE MOOOYHOW JMaroHaiau (TakKe BKJIIOYAs ATy JAMATOHAJb). Y CIOBHBIM
OIepaTop HE HCIOJIb30BATh.

Matrix96. /lana kBampatHas marpuia A mopsaka M. 3epkalibHO OTpa3uTh ee dJie-
MEHTBI OTHOCUTEIILHO TJIABHOW MuaroHanu (IIPHU STOM 3JIEMEHTHI TJIAaBHOW JTHa-
TOHAJIM OCTAaHYTCS Ha TMPEKHEM MECTe, JIEMEHT A2 IMOMEHSICTCS MECTaMHU
¢ Ag1, anement A13 — ¢ Ag1 U T. 1.). BcmomorareiabHyto MaTpuily HE UCTIONb-
30BaTh.

Matrix97. Jlana kBampatHas marpuia A mopsaka M. 3epkalibHO OTpa3uTh ee dJie-
MEHTBl OTHOCUTEIHLHO MOOOYHON AuaroHanu. (Ipu TOM DJIEMEHThI MOOOYHOM
JUAroHaJu OCTAaHYTCSA Ha MPEKHEM MECTE, DJIEMEHT A1,1 MMOMEHSETCS MECTaMHu
¢ Avm , dneMeHT A2 — ¢ Auw-1,m U T. 1.). BcmomorarenbHyto MaTpuily He
UCTIOJIb30BaTh.

Matrix98. lana kBagpaTtHas Matpuma A mopsaka M. IToBepHyTh ee Ha yrom 180°
(mpu sToM nHnemeHT Ai1 moMeHseTrcs MmectamMu ¢ Aywm, snemeHT Az —
¢ Avm-1 | T. 1.). BcmoMoratenbHy0 MaTpHIly HE HCIIOIh30BaTh.

Matrix99. Jlana kBagparHas marpuna A nopsaka M. IToBepHyTs ee Ha yrom 90° B
MTOJIOKUTEIIPHOM HAIMPaBJICHWH, TO €CTh MPOTHUB YAaCOBOW CTpENKH (IIPU ATOM
anemeHT A1 mepeiaer B Aw 1, dmeMeHT Av,i — B Avv U T. 11.). Bemomora-
TEIHHYIO MaTPUILy HE UCIIOJIb30BaTh.

Matrix100. /lana xBagpatHas Matpuiia A mopsiaka M. ITosepuyts ee Ha yroa 90°
B OTPUIIATCIIBHOM HAIMPABIICHUH, TO €CTh 10 YAaCOBOW CTpeJke (IMpH ITOM dJie-

MeHT Ai,1 mepeiner B Ai,m , aneMeHT A,y — B Aum U T. 1.). Bermomorates-
HYIO0 MaTPHILy HE UCIIOIh30BATh.

12 CUMBOSbI U CTPOKU

[Tpu BbIOSTHEHUH 3a/1aHUN HA 00PabOTKY PYCCKUX OYKB MOXKHO CUHUTATh, YTO
OykBa «&» B UCXOJHBIX CTPOKOBBIX JAHHBIX OTCYTCTBYET.
CumBonsbl n nx koabl. dopMmmnpoBaHme CTPOK

Stringl. Jlan cumBon C. BriBecTH ero koo (To €CTh HOMEp B KOAOBOU TaOJHIIE).

String2. dano nenoe uncio N (32 < N < 126). BeiBecTi CUMBOJI C KOJIOM, paB-

HbIM N.

String3. [lan cumBou C. BriBecTH aBa CHMBOJIA, TIEPBBIA M3 KOTOPHIX MPEIIIECTBYET

cumBoiry C B K0/IOBOH TabmuIle, a BTOpOM ciemyeT 3a cumBosiom C.

String4. Jano nenoe uncio N (1 < N < 26). BeiBect N nepBoIX nponuchusix (TO



€CTh 3arjaBHbIX) OyKB JATUHCKOTO aiQaBuTa.

String5. Jlano nenoe yncio N (1< N < 26). BeiBectu N nmocnennux cmpourwvix (TO
€CTh MAaJICHbKUX) OYKB JaTHHCKOTO ajdaBuTa B OOpaTHOM MOpPsSAKE (HaYyWHAS
C OYKBBI «7»).

String6. /lan cumBon C, nzo0pakarommid udpy win OyKBy (JIATHHCKYIO WJIH PyC-
ckyr0). Eciu C uzobpakaeT nudpy, TO BBIBECTH CTpOKy «digity, eciu JIaThH-
CKyI0 OYKBY — BBIBECTH CTPOKY «lat», €clii pyCCKYI0 — BBIBECTH CTPOKY «IUSH.

String7. Jlana HemycTast cTpoka. BeIBECTH KOJIBI €€ TIEPBOTO U MOCJICTHETO CHMBOJIA.

String8. Jlano menoe yuciio N (>0) m cumBon C. BreiBectn cTpoky uHBI N,
KOTOpasi COCTOUT U3 cCUuMBOJIOB C.

String9°. lano uetnoe umcino N (> 0) u cumBoset C; u Cz. BeiBecTu CTpOKy
mmnbl N, KoTopast coctout u3 uepenyrommxcs cuMBoioB Ci1 u C2, HaunHas
c Cy.

String10-. Jlana ctpoka. BeIBecTH CTpOKY, COICPIKAIIYIO T€ K& CHMBOJIbI, HO pac-
MOJIO’KEHHBIE B 00paTHOM TMOPSIKE.

Stringl1. /lana Hemycrtas cTpoka S. BeIBECTH CTPOKY, COACPIKAIIYIO CUMBOJIBI CTPO-
KU S, MEX]1y KOTOPBIMHU BCTaBJIEHO 1O OJTHOMY MPOOeIy.

String12. [lana Henycras crpoka S u menoe gyucio N (> 0). BeiBectu cTpoky, co-
JEepKAIIYI0 CUMBOJIBI CTPOKH S, MEXAY KOTOPHIMU BCTaBieHO MO0 N CHMBOJIOB
«*» (3BE370UKA).

NMocumBoOnNbHLIN aHanNU3 U npeobpasoBaHUe CTPOK.
CTpoku n yucna

String13. Jlana ctpoka. IloacunTaTh KOJIMUECTBO COACPIKAIIUXCSA B HEH 1Udp.

String14. Jlana ctpoka. [logcuuTaTh KOJIMYECTBO COJACPKAIMUXCS B HEH MPOMUCHBIX
JATUHCKHUX OYKB.

Stringl5. [ana crpoka. Ilomcumrars 0OIEe KOJMYECTBO COACPIKAIIMXCS B HEH
CTPOYHBIX JATUHCKHUX U PYCCKUX OYKB.

Stringl6. /lana crpoka. IIpeoOpa3oBarh B Hel Bce MPOMUCHBIC JIATHHCKUE OYKBBI B
CTpOYHBIE.

Stringl7. Jlana ctpoka. IIpeoOpa3oBath B He# Bce CTpOUYHbIC OYKBBI (KaK JIaTHH-
CKHE, TaK U PYCCKHUE) B MIPOITUCHBIC.

String18. Jlana ctpoka. IlpeoOpa3zoBaTh B Hell Bce CTpOUYHbIC OYKBBI (KakK JaTHH-
CKHE, TaK M PYCCKHE) B MPOIUCHBIC, a MPOMUCHBIE — B CTPOYHBIC.

String19. Jlana crpoka. Ecinu oHa mpeacTaBiisieT coOO# 3amuch IEeJIoro 4ucia, TO
BBIBECTU |, €CiiM BEIIECTBEHHOTO (C APOOHOM 4YacThi0) — BBIBECTU 2; €CIHU
CTPOKY HeJb3sl IpeoOpa3oBaTh B uuciio, TO BbiBecTH 0. CuuTarh, 4TO APOOHAS
YacTh BEIIECTBEHHOTO YHCJA OTHAENSETCS OT €ro ILeJIOM YacTh JeCATUYHOM



MOYKOU «.).

String20. JlaHo 1esnoe MoJIOKHUTEIHbHOE YHCI0. BRIBECTH CHMBOJIBI, H300pajkaroIne

1dpeI 3TOTO YKcIa (B OPSIIKE CIEBa HAMPABO).

String21. JlaHo 1esnoe MoJIOKUTEIFHOE YHCIIO0. BRIBECTH CHMBOJIBI, U300paXKaroIiue

1 dpe1 ATOTO YKCa (B MOPSIIKE CIIpaBa HAJIEBO).

String22. /lana ctpoka, u3o0pakaromias IeJIoe IOJOKUTEIbHOE YuciIo. BeiBecTn

cymmy 1udp 3TOTO YKca.

String23. Jlama crtpoka, wu3o0pakaromas apupMETHISCKOE BBIpOKECHHE BHUA

«<mudppa> <uuppa> + . +<gudpa>», rIe Ha MECTe 3HaKa OMEPalUU «)»
HaXOAMUTCA CUMBOJ «+» WM «—» (Hampumep, «4+7- 2 8»). BriBecTu 3Haue-
HUE JIAHHOTO BBIpaKEeHUS (1[E€JI0€ YUCIIO).

String24. Jlana ctpoka, u300pakarolias JBOMYHYIO 3aIMCh ICJIOTO TOJO0XKHUTEIb-

HOTO 4uMclia. BeiBecTu CTPOKY, I/I306pa>1<a}0111y10 ACCATUYIHYIO 3aIIMChb 9TOI'O 7KC
quciia.

String25. [ana ctpoka, n300paXkaromias JeCATHYHYIO 3alUCh ENIOTO TOJI0KHUTEIb-

HOTO umuciaa. BeiBectn CTPOKY, I/I3o6pa>1<a}01uy}0 ABOUYHYIO 3allUCh 3TOI'O IKC
quciia.

O6paboTKa CTPOK C NOMOLLbIO CTaHAAPTHbIX (hYHKLUA.
NMowuck n 3ameHa

B 3ajmaHusix, CBSI3aHHBIX C MOMCKOM M 3aMEHOM MOJCTPOK, MOXHO CUHTATh,
YTO WUCXOJHAs CTPOKA HE COJIEPKHUT NepeKpuléarouyuxcsi BXOXKICHUN TpeOyeMbIx
noactpok. B 3amanusix String32, String35 u String38, kpome 3TOro, MOXKHO TaKKE
cuMTaTh, yTo ynaieHue (B String32 u String35) unm 3amena (B String38) mroboro
BXOXKJCHUSI MOJCTPOKM HE MPUBEAET K MOSIBJICHUIO B CTPOKE HOBbIX BXOXKIACHUU
JAHHOU MOJACTPOKH.

String26. Jlano menoe umciao N (> 0) u crpoka S. IlpeoOpa3oBaTh CTPOKy S B
ctpoky muuHbl N creayrommuM o0pa3oM: eciu JjIuHa cTpoku S 6ombine N, To
OTOpPOCHUTBH MEPBbIE CUMBOJIBI, €CIIH JUIMHA CTPOKU S MeHblIe N, To B ee Hayaso
00aBUTH CUMBOJIBI «.» (TOYKA).

String27. Jlansl nensie nosioxutenababie yucaa N 1 u N 2 u crpoku S1 u Sa. Ilo-
JYyYUTh U3 3TUX CTPOK HOBYIO CTPOKY, coiepxkaiyto nepBbie N 1 cHMBOJIOB
cTpoku S1 u nocienHue Nz CUMBOJIOB CTPOKH Sz (B YKa3aHHOM TOPSIKE).

String28. Jlan cumBoa C u ctpoka S. YaBouTh Kaxkmoe BXokacHHe cumBona C B
CTPOKY S.

String29-°. aun cumBoist C u ctpoku S, So. Ilepen kaxapiM BXOKAcHHEM cumBojia C
B CTPOKY S BCTaBUTH CTPOKY So.



String30. an cumBoa C u crpoku S, So. ITocae xaxkmoro BxoskaeHusi cumBosia C
B CTPOKY S BCTaBUTH CTPOKY So.

String31. Jlansl ctpoku S 1 So. [TpoBepuTh, COAECPIKHUTCS JIM CTPOKA So B CTPOKE S.
Ecnu conepxutcs, To BbIBECTH TRUE, €CJIM HE COAEPKUTCS, TO BEIBECTH FALSE.

String32. Jlansr ctpoku S U So. HaliTé KOTMYECTBO BXOXICHUI CTPOKU So B CTPO-
Ky S.

String33. [danbl cTpoku S u So. YIanuTh U3 CTPOKH S MEPBYIO MOJICTPOKY, COBIA-
naroinyro ¢ So. Eciam coBmajmaroomux mojacTpoK HET, TO BBIBECTH CTPOKY S 0e3
VU3MEHECHUM.

String34. Jlaubl ctpoku S U So. YHaiuTh W3 CTPOKH S TOCICIAHIOK IMOJCTPOKY,
COBIAAAIONTYI0 ¢ So. Ecim coBMmamarmux moaCTPOK HET, TO BBIBECTH CTPOKY S
0e3 U3BMEHEHHUI.

String35. laubl ctpoku S ¥ So. YIaIuTh M3 CTPOKH S BCe MOJCTPOKH, COBIAja-
fomue ¢ So. Ecam coBmamarommx TMOACTPOK HET, TO BBIBECTH CTPOKY S 03
U3MEHECHUM.

String36. Jlausl ctpokm S, S1 m S2. 3aMEHUTH B CTpPOKE S TEPBOE BXOXKJICHHE
CTPOKH S1 Ha CTPOKY Sg.

String37. Jlauel ctpoku S, S1 U S2. 3aMEHHUTh B CTPOKE S IMOCICAHEE BXOXKICHHE

CTPOKHU S1 Ha CTPOKY Se.

String38. [ansl cTtpoku S, S1 1 S2. 3aMEHHUTH B CTPOKE S BCE BXOXKICHUSI CTPOKHU S1

Ha CTPOKY Sg.

String39. Jlana cTpoka, cojepykalas Mo KpaiHed Mepe OJWH CHUMBOJI IpolOena.

BriBecTH MOJCTPOKY, PACMOIOKEHHYIO MEXY MEPBbIM U BTOPBIM IMPOOEIOoM
UCXOAHOM cTpokH. Eciu cTpoka comepKUT TOJIbKO OAMH MPOOEs, TO BBIBECTH
IIyCTYIO CTPOKY.

String40. /lana ctpoka, coaepikalias 1o KpaiHe#H Mepe 0JMH CUMBOJ ITpodena. Boi-

BECTU MOJCTPOKY, PACHOJIOKEHHYIO MEXAY MEPBbIM U MOCIEAHUM MPOOEIoM
UCXOAHOM cTpokH. Eciu cTpoka copepKHUT TOJIBKO OAMH MpoOel, TO BBIBECTH
IyCTYIO CTPOKY.

AHanus3 n npeobpasoBaHue CNoB B CTPOKe

Bo Bcex 3aJIaHUAX JTAHHOTO ITYHKTA IIPCAIOIaracTtcs, 4T0 MCXOIAHBIC CTPOKH

SABJIIAOTCA HCIIYCTBIMHU M HC COACPIKAT HAYAJbHBIX MU KOHCYHBIX HpO6GJ’IOB.

String41-°. Jlana cTpoka, COCTOSINAs M3 PYCCKUX CJIOB, Pa3ielCHHBIX IPoOeIaMu

(OIHMM WJIA HECKOJIbKMMHM). HaliTh KOJIMYECTBO CJIOB B CTPOKE.

String42. Jlana cTpoka, COCTOsIIAst U3 PYCCKUX CIIOB, HAOPAHHBIX 3arjaBHBIMH OyK-

BaMM M Pa3eJICHHBIX TpoOenamu (OJTHUM WM HEeCKOJIbkuMu). Haiitu konmmye-
CTBO CJIOB, KOTOpblE HAUMHAIOTCA M 3aKAaHYMBAIOTCSI OJIHOM U TOMU k€ OYKBOW.



String43. Jlana ctpoka, cocTosiiias M3 PYCCKHX CJIOB, HAOpaHHBIX 3arjlaBHBIMHU

OykBaMHM M pa3elIeHHBIX IpoOenaMu (OJHUM MM HecKoJbkuMHu). Haiftu ko-
JMYECTBO CIJIOB, KOTOPBIE COEPKAT XOTS Obl OJIHY OYKBY «A».

String44. Jlana cTtpoka, COCTOsIIas M3 PYCCKHX CJIOB, HAOpaHHBIX 3arjlaBHBIMHU

OykBaMHU U pa3JieleHHBIX MpodenamMu (OJHUM WIM HecKoJibkuMmu). Hailtu ko-
JUYECTBO CJOB, KOTOPBIE COAEPKAT POBHO TPU OYKBBI «A.

String45. Jlana ctpoka, cocrosimasi W3 PYCCKHX CIIOB, Pa3/IeJCHHBIX MHpoberamu

(omHMM WK HecKOoJIbKUMHM). HallTu IIMHY camMoro KOpOTKOTO CJIOBA.

String46. Jlana cTpoka, COCTOsINas M3 PYCCKHUX CJIOB, pa3fe/IeHHBIX IpoOeIaMu

(oIHMM WJIM HECKOJIbKMMHM). HallTu JyiMHYy caMOro JJIMHHOTO CJIOBA.

String47. JlaHa cTpoka, COCTOSINas W3 PYCCKUX CJIOB, pa3ielIeHHBIX IMpoOeIaMu

(OITHUM WM HECKOJIbKMMHU). BBIBECTH CTPOKY, COJAEpX aIlyl0 3TH K€ CJIOBa,
pa3/ielICHHbIE OJHUM CUMBOJIOM «.» (TOUKa). B KOHIIE CTPOKU TOUKY HE CTaBUTh.

String48. [lana cTpoka, cocTosIasi U3 PyCCKUX CJIOB, HAOPaHHBIX 3arjaBHBIMH OYK-

BaMU M pa3JeJICHHbIX Mpolenamu (0OJHUM WM Heckoiabkumu). [IpeobpazoBarth
Ka)KJI0€ CJIIOBO B CTPOKE, 3aMEHUB B HEM BCE MOCIEAYIOIIME BXOXKICHUS €ro
nepBoi OyKBbI Ha CUMBOJ «.» (Touka). Hampumep, cnoBo «MUHUMYM)» Ha-
1o npeoodpazoats B «MUHI.Y.». KonuyecTBo mpoOeinoB Mexay ciloBaMU He
U3MEHSITh.

String49. /lana cTpoka, cocTosIas U3 PyCCKUX CJIOB, HAOpAaHHBIX 3arjaBHBIMUA OYK-
BaMM M Pa3eICHHBIX Mpolenamu (0HUM Wi HecKonbkuMu). [IpeobpazoBarh
Ka)KJJ0€ CJIOBO B CTPOKE, 3aMEHHUB B HEM BCE MPEABIAYIINE BXOXKJIEHUS €ro
nocyienHeld OyKBbl Ha CUMBOJ «.» (Touka). Hampumep, cioBo «MUHUMY My
Hajzo npeobpaszoBath B «. MHN.YM». KonnuectBo mpoOeoB Mex1y CIOBaMH
HE U3MEHSTb.

String50. Jlana ctpoka, cocrosiasi W3 PYCCKHUX CIIOB, Pa3/ICICHHBIX MpoOeraMu
(OTHUM WM HECKOJIBKMMHU). BBIBECTH CTPOKY, COJAEpXAIIyl0 3TH K€ CJIOBa,
paslieJIeHHbIE OJIHUM TMPOOEJIOM M PACIIOJIOKEHHBIE B 0OPATHOM MOPSIIKE.

String51. [lana cTtpoka, cocTosIias M3 PYCCKHX CJIOB, HaOpaHHBIX 3arjlaBHBIMHU
OykBaMHU U pa3ACIiCHHBIX MpoOeraMu (OJHUM WIM HECKOJbkuMU). BriBecTu
CTPOKY, COJIEpKAIIlyt0 TH K€ CJIOBA, Pa3AeICHHbIE OJIHUM MPOOEIOM U pacrio-
JIO’)KEHHBIE B alI()aBUTHOM TIOPSIJIKE.

String52. lana cTpoka-mpeaiokeHne Ha PycCKOM si3bike. [IpeoOpa3oBaTh CTPOKY
TakK, 9YTOOBI KaXJ0€ CJIOBO HAYMHAJIOCH C 3aryiaBHOW OykBbl. (C1080M CUUTATh
Ha0Op CHMBOJIOB, HE COJIep KAl TPOOETIOB U OrpaHUYCHHBIN MpoOeTaMu WiH
Ha4yaJIOM/KOHILIOM CcTpoku. CioBa, He HauMHAIOUIMECS C OYKBBI, HE MU3MEHSTb.

String53. Jlana cTpoka-npeaiokeHne Ha PyccKkoM si3bike. [loacuuTaTh KOJIMYECTBO
COJIEPIKAIIUXCA B CTPOKE 3HAKOB MPEIUHAHUS.

String54. lana ctpoka-TnpeaioKeHre Ha PyCCKoM si3bike. [loacunuTaTh KOJUYECTBO



COJIEPIKAIINXCS B CTPOKE TJIACHBIX OYKB.

String55. Jlana cTpoka-npeyIoKEHUE Ha PYCCKOM si3bIke. BrIBecTH camoe JUIMHHOE
CIIOBO B MpEMJIOKEHUU. ECIM TakuX CJIOB HECKOJIBKO, TO BBIBECTH IEPBOE U3
Hux. Crnoséom cuyuTaTh HA0Op CHMBOJIOB, HE COJAEpKAIIUM MPOOENOB, 3HAKOB
NpeNMHaHusl U OTPaHWYEHHBIA mpoOenamu, 3HaKaMH TMPENHHAHUSA WIM Hada-
JIOM/KOHIIOM CTPOKH.

String56. [lana cTpoka-mpeiokeHrue Ha PYCCKOM sI3bIKe. BBIBECTH camMoe KOpOTKOe
CJIOBO B MpENJIOKEHUU. ECIM Takux CIIOB HECKOJBKO, TO BBIBECTH TOCJICIHEE
n3 HuX. Crnogom cuuTaTh HAOOP CHMBOJIOB, HE COACpKAIINN TPOOETIOB, 3HAKOB

MpPENUHAHUS W OrpaHUYECHHbIM mpoOenamMu, 3HAKaMU MPENUHAHUS WU

HAYaJIOM/KOHIIOM CTPOKH.

String57. JlaHa cTpoka-npeIjioKeHne ¢ M30BITOYHBIMU MPOOEIaMH MEXIy CJI0Ba-
Mmu. [IpeoOpa3oBaTh ee Tak, UTOOBI MEXIAY CJIOBAaMU ObLT POBHO OAWH IpoOe.

dononHutenbHble 3agaHNA Ha 06paboOTKy CTPOK

String58. [lana ctpoka, conepikalas noiHoe umsi (atiia, TO €CTh UMsS JHCKa,
CIIMCOK KaTaJioroB (MyTh), COOCTBEHHO UMS U paclIMpeHue. BeinenuTs u3 3Toi
CTpOKH uMs (aiina (6e3 paciIpeHus).

String59. [lana ctpoka, conepikalas noiHoe umsi (atiia, TO €CTh UMsS JHCKa,
CITUCOK KaTajioroB (MyTh), COOCTBEHHO UMS U pacliMpeHue. BeinenuTs u3 3Toi
CTpPOKHU pacirpenue Qaiina (0e3 mpeaecTBYIOmed TOUKH).

String60. Jlana ctpoka, coaepikaiias mojgHoe uMs (aina. Beiaenuts U3 3Tol CTpO-
KM Ha3BaHME TepBoro karanora (6e3 cuMmBosioB «\»). Ecim (aitn comepkutcs
B KOPHEBOM KaTajore, TO BBIBECTH CUMBOI « \».

String61. /lana ctpoka, coaeprkariias mojiHoe uMs Qaitia. Beigenuts u3 31oi cTpo-
KM Ha3BaHHME IOocieAaHero karamora (6e3 cuMBoiioB «\»). Ecmu daiin comep-
KUTCS B KOPHEBOM KaTajore, TO BBIBECTH CHMBOJ «\».

String62. Jlana cTpoka-npeaiokKeHne Ha PycCKOM si3bIke. 3ammdpoBarh ee, BBINOJ-
HUB IMKJINYECKYI0 3aMEHY KaKJI0M OYKBBI Ha CICIYIOIIYIO 3a Hel B andaBuTe
M COXpPaHUB MPHU 3TOM peructp OykB («A» mepeiaeT B «by», «a» — B «0», «b»
— B «B», «s1» — B «a» u T. A.). BykBy «&» B andaBute HE yUYUTHIBATH («e»
JIOJDKHA TIEPEXOJIUTh B «XK»). 3HAKU MPENUHAHUSA U MPOOETbl HE U3MEHSTh.

String63. [ana ctpoka-nipeayioxkeHne Ha pycckoM si3bike u uncio K (0 < K < 10).
3ammdpoBaTth CTPOKY, BBIMIOJHUB IUKIWYECKYIO 3aMEHY Kaxaouh OyKBBI Ha
OYyKBY TOTO K€ PETHUCTpPa, PACIIONIOKEHHYIO B andaBute Ha K-if To3UIMH mocie
mudpyeMoit OykBbl (Harpumep, 11 K =2 «A» nepeiger B «By, «a» — B «B»,
«b» — B «I'», «1» — B «O» U T. 1.). BykBY «&» B andaBuTe HE yUUTHIBATh, 3HAKU
npenuHaHus U NpoOeIibl He U3MEHSATD.

String64. Jlano 3ammdpoBaHHOE TPEUIOKCHHE HA PYCCKOM SI3bIKE (CIOCO0 mud-



poBaHHs ONMHCaH B 3amaHuu String63) u komoBoe cmemenne K (0 < K < 10).
Pacmmdposats npemioxeHue.

String65. [lano 3ammdpoBaHHOE IPEIOKEHHE Ha PYCCKOM s3bIKe (crocod mmdpo-
BaHMsI ONMHKCAH B 3amanuu String63) u ero pacmmdpoBaHHbIN TIepBhIiA cuMBoII C.
Haiitn komoBoe cmemnienne K u pacmmdpoBarh HpeioKeHHe.

String66. Jlana ctpoka-npemioxenue. 3ammdpoBars e, MOMECTUB BHAYaje BCE
CHUMBOJIBI, PACIIOJIOKEHHBIE Ha YETHBIX TO3UIUAX CTPOKHU, a 3aTEM, B OOpPaTHOM
MOPSIIKE, BCE CUMBOJIBI, PACTIONOKCHHBIC HAa HEUETHBIX MO3UIUAX (HAIpUMED,
ctpoka «IIporpammay nmpeBpatutcs B «pramampoll»).

String67. Jlano mpeiokenue, 3amu@poBaHHOE M0 MPaBUIy, OMMCAHHOMY B 3aj1a-
Huu String66. Pactm@poBats 310 npeaioxKeHue.

String68. ana ctpoka, coaepskaiias udpsl U CTPOUHBIC JaTUHCKUE OYyKBBHI. Ecim
OYKBBI B CTPOKE YIOPSAOYCHBI MO andaBuTy, TO BbiBecTH (; B MPOTHBHOM
Cllydae BBIBECTH HOMEp MEPBOTO0 CUMBOJIa CTPOKH, HAPYIIAIOMIETO ai(aBUTHBIHA
HOPSIOK.

String69. [lana ctpoka, copepikarias JJATHHCKHE OYKBBI U Kpyriibie ckoOku. Ec-
J¥ CKOOKHM pacCTaBlIEHBI MPABHIBHO (TO €CTh Ka)XJOH OTKPHIBAIOIIEH COOT-
BETCTBYET OJlHA 3aKphIBaroias), To BeiBecTH uyucio 0. B mpoTuBHOM ciydae
BBIBECTH WJIM HOMEP MO3UIIMHU, B KOTOPOH pacIoyioskeHa nepsasi ormudovHas 3a-
KpbIBaroIas CKoOKa, Uik, €CJIM 3aKPBIBAIOIINX CKOOOK HE XBaTaeT, uncio —1.
String70°. Jlana cTpoka, cojepiKaiias JaTHHCKHE OYKBbI M CKOOKH TpeX BH-
10B: «()», «[]», «{}». Ecnu ckoOku paccTaBiieHbl TPABUIIBHO (TO €CTh KaXKI0U
OTKPBIBAIOIIECH COOTBETCTBYET 3aKphIBaroIas ckoOKa TOTO K€ BHIA), TO BHIBE-
cty yucio 0. B mpoTuBHOM cilydae BBHIBECTU HJIM HOMEpP TMO3HIIMH, B KOTOPOU
pacrojioKeHa TepBasi OMMOOYHAsi CKOOKa, WJIM, €CJIHM 3aKPBIBAIOIINX CKOOOK
HE XBaraeT, yncyio —1.

13 CocTaBHble TUMbI AAHHbLIX B npoueaypax u pyHKUUsX

B kaxaom 3amaHuM JaHHOTO paszfenia TpeOyeTcs omucaTh MPOUEAYpPY WIH
(GYHKIIMIO M 3aT€M HCIOJb30BaTh €€ sl 00pabOTKM MCXOJHBIX AaHHBIX. Bce mapa-
METPBI 000U yHKyuu CAUTAIOTCS BXOAHBIMU. {7151 npoyedyp Bceraa yka3bIBaeTcCs,
KaKWe TapaMeTphl SIBISIOTCS BBIXOJIHBIMU (MJIM OJJTHOBPEMEHHO BXOJHBIMU U BBIXO/I-
HBIMH); €CJIM O BHJIC TlapaMeTpa MpoIeAypbl HUYETO HE CKa3aHO, TO OH CUMUTACTCS
BXOIHBIM.

O.qumeprle n ABymMepHbleé MaCCUBbI

[Ipn BBOJE MCXOJHOIO MacCHBa BHauajle CJIeAyeT BBECTH €ro pasmep (OHO
YHUCJIO IS OJTHOMEPHBIX MAacCCHBOB, JIBA YMCJIA — KOJUYECTBO CTPOK M CTOJIOIOB —



JUISl ABYMEPHBIX MAaCCUBOB-MaTpPHIL), & 3aTEM — BCE €r0 SJIEMEHTBHL.

Ecnu B 3aaHuU SIBHO HE YKa3bIBaeTCs pasMep OAHOMEPHOTO MAacCHBA, SIBIIS-
IOLIErocs MapaMeTpoM MPOUEAypbl WM (PYHKIUU, TO MPEAINOJAaraeTcsi, 4To 3TOT
pasMep MOXET M3MEHATbes B mpeaenax ot 1 mo 10. lnsg nBymepHBIX MacCHUBOB-
MaTpHUI] MPENOJIaraeTcsi, 4YTO YKUCIO UX CTPOK U CTOJOIIOB MOXKET MEHAThbcs oT 1
no 10. MHaeKchl HayalnbHBIX AJIEMEHTOB KaK OJJHOMEPHBIX, TaK U ABYMEPHBIX Mac-
CHBOB BCEr/Jla CYUTAIOTCS PaBHBIMHU 1.

[Ipu onucanuu mpoienyp, BHIOJHSIONIMX MpeoOpa3oBaHUE MaccuBa, HE Cle-
IyE€T UCIIOJIb30BATh BCIIOMOTaTEIbHBIN MAaCCUB TOT'O KE pa3Mepa.

Paraml-. Onucare ¢ynkmuo MinElem(A, N ) menoro tuma, HaXOoJsIIyH0 MHHHU-
MaJIbHBINA 2JIEMEHT liefouncieHHoro maccuBa A pasmepa N. C momoibio 3Toi
GyHKIIMM HAWTH MHUHUMAaJbHBIC 3JeMeHThl MaccuBoB A, B, C pasmepa Na,
N, N¢ cOOTBEeTCTBEHHO.

Param2. Omucare dynkmuio MaxNum(A, N ) memoro Twima, HaXOIANIyI0 HOMEP
MaKCHMAaJIbHOTO 3JIEMEHTa BelecTBeHHOro MmaccuBa A pasmepa N. C moMoIisro
9TON (PYHKIIMM HAWTH HOMEpa MaKCHMAJIbHBIX 3JIeMEHTOB MaccuBoB A, B, C
pasmepa Na, Na, Nc¢ cOOTBETCTBEHHO.

Param3. Omucats nporenypy MinmaxNum(A, N, NMin, NMax), Haxozsiym Ho-
Mepa MHHUMAaJIBHOTO M MaKCHUMaJbHOTO JJIEMEHTa BEIIECTBEHHOTO MaccuBa A
pasmepa N. Beixogneie mapamerpsl nenoro tuma: NMin (Homep MUHHUMAaIBHO-
ro anemedTa) u NMax (Homep makcumanbHOTO eMeHTa). C mOMOIIbI0 TOM
poreaypbl HAaTH HOMEpa MUHHUMAJIBHBIX U MaKCHUMAaJbHBIX JJIEMEHTOB Mac-
cuBoB A, B, C pa3smepa Na, Nz, Nc cooTBeTCTBEHHO.
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Param4. Onucarts nponenypy Invert(A, N ), MEHAIONIYI0 MOPSAOK CIEAOBAHUS dJie-
MEHTOB BEIIECTBEHHOTO MaccuBa A pazmepa N Ha IPOTHUBOMONOXKHBIN (uHEED-
mupogarue MaccuBa). MaccuB A SBISICTCS BXOJHBIM W BBIXOJHBIM TapaMeT-
pom. C moMoIpi0 3TOW TpoIeaypbl HHBepTUpOoBaTh MaccuBbl A, B, C pa3me-
pa Na, Ns, Nc COOTBETCTBEHHO.

Param5. Onucars nponeaypy Smoothl(A, N ), BEINONHSIONIYIO cenajxcugarue Be-
mecTBeHHOTo MaccuBa A pasmepa N criemyronum oOpa3om: ameMeHT Ak 3aMe-
HSETCS Ha cpegHee apudmeTndeckoe MepBbIX K UCXOMHBIX 3JIEMEHTOB MacCH-
Ba A. MaccuB A siBisieTCS BXOJHBIM M BBIXOAHBIM MapameTpoM. C mOMOIIbIO
ATOW MPOIEAYPHI BHITIOJHUTH MATUKPATHOE CTIAXWBAHWE JAHHOTO MaccuBa A
pasmepa N, BBIBOS Pe3yIbTaThl KaXKIOTO CTIaKHUBAHU.

Param6. Onucats nporeaypy Smooth2(A, N ), BEIIONHSIONIYIO cenaxcusanue Be-
mecTBeHHOro Maccusa A pasmepa N cienyrommuM oopa3om: 3jeMeHT A1 HE 13-
Mmensietcs, anmeMeHT Ax (K = 2, .. ., N) 3aMmensieTcst Ha TOJIyCyMMY HCXOJTHBIX
a1eMeHTOB Ax-1 1 Ax. MaccuB A SBIISIETCS BXOTHBIM M BBIXOJHBIM ITapaMeT-
poM. C MOMOIIBIO 3TOM NPOUEAYPhl BHIIOJIHUTH MATUKPATHOE CTIIAKUBAHUE
naHHOTo MaccuBa A pasmepa N, BRIBOS pe3yJIbTaThl KaXK/I0TO CTIIaKUBAHUS.

Param7. Onucate npoueaypy Smooth3(A, N ), BEINONHSIONIYIO ceraxcusaHnue Be-
nmiecTBeHHOro mMaccuBa A pasmepa N criemyronuM oOpa3oM: KaXKIbI 3JIEMEHT
MAacCHBa 3aMEHSIETCS Ha €ro cpefHee apu(PMeTHIecKoe ¢ COCETHUMHU DJIEMEH-
TaMu (TIPH BBIYUCIICHUH CPEIHEr0 apu(METHUUECKOTO HUCIIONB3YIOTCS UCXOOHbLE
3HAUYEHUS COCEAHHMX DJIEMEHTOB). MaccuB A SBJISIETCS BXOJHBIM U BBIXOJHBIM
napameTpoM. C MOMOIIBIO 3TON TPOLEAYPHI BHIMOIHUTE MATUKPATHOE CTIAXKH-
BaHWE JaHHOTO MaccuBa A pasmepa N, BBEIBOAS Pe3yNbTaThl KaXJIOTO CTIIaXH-
BaHUSI.

Param8. Omnwucats nporienypy RemoveX(A, N, X ), ymanstomryro u3 IeIOYUCIICH-
Horo maccuBa A pasmepa N sreMeHThl, paBHbIE LeiaoMy yuciay X. MaccuB A u
gucino N SBISIOTCS BXOAHBIMH M BBIXOJHBIMU MmapaMmerpamMu. C IMTOMOIIBIO 3TOH
nporeaypsl yaaauTh unciaa Xa, Xa, X¢ u3 MaccuBoB A, B, C pasmepa Na,
N, Nc COOTBETCTBEHHO M BBIBECTH Pa3Mep M COJIECPKHUMOE TMOJYYCHHBIX Mac-
CHBOB.

Param9. Omucars nponenypy RemoveForInc(A, N ), ynanstonryro u3 BeiecTBEH-
HOro MaccuBa A pasmepa N «IMIITHHE» 3JIEMEHTHI TaK, 4YTOOBI OCTaBIIUECS
AJIEMEHTHI OKAa3aJUCh YIOPSJAOYECHHBIMH IO BO3PACTAHUIO: TEPBBINA SJIEMEHT
HE yAaJsgeTCs, BTOPOU DJIEMEHT YAAISETCs, €CIM OH MEHBIIE TIEPBOTO, TPETUI
— €CJIM OH MEHBIIIE MPEBIIYIIETO 3JIEMEHTa, OCTAaBJICHHOTO B MAacCHBE, H T. II.
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Hampumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomkeHn ObITh mpeoOpa3oBaH K
Buny 5.5, 7.2, 9.4. MaccuB A u uncio N SBISIOTCS BXOJHBIMH M BBIXOIHBI-
MU TapameTpamu. C MOMOIIBI0 3TOM MPOIEAYphl MPeoOpa3oBaTh MAcCUBBI A,
B, C pasmepa Na, Ng, N¢ COOTBETCTBEHHO M BBIBECTH pa3Mep U COIACPKHMOC
MOJTYYCHHBIX MACCHUBOB.

Param10. Onucate npouenypy DoubleX(A, N, X ), nyOnupyroiiyto B 11eJI0YHCIICH-

HOM MaccuBe A pasmepa N sieMeHTHI, paBHBIC IeioMy uuciy X. MaccuB A
1 yuciao N SBISIOTCS BXOJHBIMU M BBIXOJHBIMHU mMapaMerpamu. C MOMOIIBIO
ATOM Tpoleaypsl MpoayoiupoBath uucia Xa, Xs, X¢ B mMaccuBax A, B, C
pa3mepa Na, N, Nc COOTBETCTBEHHO M BBIBECTH pa3Mep U COJAEPKUMOE IO-
JyYEHHBIX MACCHBOB.

Param11. Onucate npouenaypy SortArray(A, N ), BBINOJHSIONIYIO COPTUPOBKY IO

BO3pACTaHUIO BeIIeCTBeHHOro maccuBa A pasmepa N. MaccuB A sBusercs
BXOJHBIM M BBIXOJTHBIM MmapamMeTpoM. C MOMOIIBI0 3TOW MPOIEAYypPhl OTCOPTH-
poBath MaccuBbl A, B, C pasmepa Na, N, N¢c COOTBETCTBEHHO.

Paraml12. Omucars nponeaypy Sortindex(A, N, I), dopmupyrontyro aas Berie-

CTBEHHOTO MaccuBa A pasmepa N unoexcHwiti maccug I — MacCUB LENbIX YHUCET
TOT0 YK€ pa3Mepa, CoJIepKalluii HoMepa PJIEMEHTOB MaccuBa A B TOM TTOPSIJIKE,
KOTOPBIM COOTBETCTBYET BO3PACTAHUIO DJIEMEHTOB MaccuBa A (cam MaccuB A
Ipyu 3TOM HE u3MeHsiercsi). IHnekcHbIi MaccuB | sIBisieTCS BBIXOJHBIM IMa-
pamerpoM. C MOMOIIIBIO 3TOM MPOIEAYPHI CO3aTh UHACKCHBIC MACCUBBI IS
maccuBoB A, B, C pa3zmepa N4, Ng, N¢ cooTBeTCTBEHHO.

Param13. Onucars npouenypy Bell(A, N ), MeHSIOITYIO MOPSIOK SJIEMEHTOB Be-

mecTBeHHoro maccuBa A pasmepa N Ha cieayromuii: HAUMEHBIINN YJIEMEHT
MaCCHBa pacroJiaraeTcs Ha IepBOM MECTe, HAMMEHBIITHN U3 OCTABIITUXCS dJIe-
MEHTOB — Ha TMOCJICTHEM, CIICTYIOIINI MO0 BETUYMHE PACToaraeTcsi Ha BTOPOM
MecTe, CISAYIOIINN — Ha MPEeATNocIeaHeM U T. 1. (B pe3yibTaTe rpaduK 3HaUe-
HUI 3JIEMEHTOB OyIeT HAIIOMUHATD KOJI0KO/L). MacCuB A SIBIISICTCSI BXOIHBIM H
BBIXOJTHBIM TIapamMeTpoM. C mMOMOIIIBIO 3TOM POIIeayphl Mpeodpa3oBaTh Mac-
cuBbl A, B, C pazmepa Na, Ng, N¢c cooTBETCTBEHHO.

Param14. Omnucars npoueaypy Splitl(A, Na, B, Ng, C, N¢), dpopmupyromryro

10 BellecTBEHHOMY MaccuBy A pa3mepa N4 ABa BelleCTBEHHBIX MaccuBa B
u C pasmepa Ns u Nc COOTBETCTBEHHO; MPHU 3TOM MaccuB B coaepkut Bce
3JIEMEHTHI MaccuBa A ¢ HEUETHBIMU MOPSAKOBBIMU HOMepamu (1, 3, .. .), a
MaccuB C — Bce 3jeMeHThl MaccuBa A ¢ YeTHBIMH HOMepamu (2, 4, . . .).
MaccuBel B u C u uncina Ng u N¢ sSBASIOTCS BBIXOJHBIMHM IMapaMeTpaMH.
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[IpumenuTs 3Ty mpouenypy K naHHoMy MaccuBy A pasmepa Na U BBIBECTH
pasMep U COAEpPKUMOE MOTy4deHHbIX MaccuBoB B u C.

Param15. Onucats nponeaypy Split2(A, Na, B, N, C, N¢), dopmupyroiyro mo
neaoYnciIeHHoMy MaccuBy A pasmepa Na J1Ba 1esnounciieHHbIX MaccuBa B u C
pa3mepa Ng u N¢c COOTBETCTBEHHO; ITPU 3TOM MacCUB B cofiepKUT Bce YETHBIE
yurciia u3 maccupa A, a MaccuB C — Bce HEYeTHbIE Ynciia (B TOM JKE MOPSIIKE).
MaccuBbl B u C u yucna Ng u N¢ SBISIIOTCS BBIXOJHBIMHU TapaMeTpaMH.
[Ipumenuts 3Ty npoueaypy kK araHHomy maccuBy A pasmepa Na u BbiBecTH
pasMep U coJepKUMOE OTyUYeHHbIX MaccuBoB B u C.

Param16. Onucate mponeaypy ArrayToMatrRow(A, K, M, N, B), dbopmupyro-
IIyl0 10 BElIECTBEHHOMY MaccuBy A pasmepa K matpuiy B pasmepa Mx N
(MaTpuIa 3amonHseTCs dJIeMEeHTaMu MaccuBa A 1Mo cTpokam). «JIummnue» 3me-
MEHTbl MacCHMBAa UTHOPHUPYIOTCS; €CIIM 3JIEMEHTOB MAacCHBa HEAOCTATOYHO, TO
OCTaBIIIMECS AJEMEHTBhl MaTpHUIlbl TojaraiTcs paBHbiMU 0. JIBymepHbI Mac-
cuB B sBisiercss BbIxonHBIM TMapaMeTpoM. C MOMOIIBI0 ATON MpoLEeayphl Ha
ocHoBe naHHoro maccuBa A pasmepa K u nensix uncen M u N copmupoBaTh
Matpuny B pazmepa M x N.

Param17-. Onucate nponenypy ArrayToMatrCol(A, K, M, N, B), dopmupyro-
IIyl0 TI0 BEIIECTBEHHOMY MaccuBy A pasmepa K matpuiy B pasmepa Mx N
(MaTpuIa 3amogHseTCs IeMEeHTaMu MaccuBa A 1o ctonomam). «Jlumxuey sme-
MEHTbl MacCHMBa UTHOPHUPYIOTCS; €CIIM 3JIEMEHTOB MAacCHBa HEAOCTATOYHO, TO
OCTaBIIIMECS AJEMEHTBhl MaTpHUIlbl TojaraiTcs paBHbiMU (. JIBymepHbI Mac-
cuB B sBmsercs BeixomHbIM mapameTpoM. C MOMOIIBIO 3TOW TPOLETYpHl Ha
ocHoBe naHHoro maccuBa A pasmepa K u nensix uncen M u N chopmupoBaTh
Matpuny B pazmepa M x N.

Param18. Onucate npouexypy Chessboard(M, N, A), dhopmupyromnryo mo meirbimM
nosioxkutenbHbM yuciam M u N marpuity A pasmepa M x N, kotopas couep-
xuT uncna 0 u 1, pacmosio’)KeHHbBIE B «IITaXMaTHOMY mopsiake, mpudeM A1 = 0.
JIByMEpHBIN LETOYUCICHHBIM MacCUB A SIBISIETCS BBIXOAHBIM Mapamerpom. C
MOMOIIIBIO ATOM TpoLeAYPHI MO JaHHBIM LiesbiM yuciaM M u N chopmupoBaTh
matpuiry A pazmepa M x N.

Param19. Onucars dynkiuo Norml(A, M, N ) BeliecTBeHHOTO THIMAa, BHIYUCIISIO-
HIyt0 Hopmy BeulecTBeHHOM Matpuubl A pasmepa M x N:

Norm1(A, M, N) = max {|Avs| + |Azs| + ... +|Ams|},
rae makcumyM oepetcst o BceM J ot 1 o N. [{ns qanHoit maTpuisl A pazmepa
M x N maiitu Norml1(A, K, N), K =1,...,M.
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Param20. Omnucats ¢ynkiuio Norm2(A, M, N ) BemecTBeHHOr0 THIA, BHIYUCISIO-

LIYI0 HOpMYy BEIECTBEHHOM Matpuubl A pasmepa M x N:

Norm2(A, M, N) = max {JA,1] + |A2| + ... +|An]|},
rae MakcuMyM Oepetcs 1o BceM | ot 1 1o M. I nanHo# matpuilsl A pazmepa
M x N maiitu Norm2(A, K, N), K =1,...,M.

Param21. Onucare pynkuuro SumRow(A, M, N, K) BemecTBeHHOro Tuma, BbI-
YUCISIIOUIYI0 CYMMY 3JEMEHTOB BEHIECTBEHHON MaTtpuubl A pazmepa Mx N,
pacnonoxeHHsix B K-ii crtpoke (ecmu K > M, T10 ¢yHKUIMA BO3Bparia-
et 0). Jlns manHoM Matpunsl A pasmepa Mx N u Tpex mannHbix K HailTh
SumRow(A, M, N, K).

Param22. Onucars ¢pynkuuio SumCol(A, M, N, K) BemiecTBeHHOT0O THIIa, BBIUKC-
JSAIOUIYI0 CyMMY D3JIEMEHTOB BeEIECTBEHHONW MaTpuubl A pasmepa Mx N,
pacnosioxkeHHbix B K-m cronbue (eciu K > N, TO ¢yHKUMS BO3Bpaluia-
et 0). ns mannout marpuisl A pasmepa M x N u Tpex nanusix K HaliTu
SumCol(A, M, N, K).

Param23. Omnucate nporenypy SwapRow(A, M, N, Ki, Ks), ocymecTsistonryro
epeMeHy MeCTaMU CTPOK BellecTBeHHOM Mmarpuisl A pasmepa M x N ¢
Homepamu K1 u Kg. Matpuiia A gBisieTcst BXOJHBIM M BBIXOJIHBIM [TapaMeTPOM;
ecin Ki mmu Kg Oombiie M, To marpuna He usmensiercs. Mcmonb3ys 3Ty
MpoLenypy, NOMEHATh Uil AaHHOW mMatpuubsl A pazmepa M x N ctpoku ¢
nanabiMu HoMepamu Ki u Ko.

Param24. Omnucars mpouenypy SwapCol(A, M, N, Ki, Kg), ocymecTsistomnryto
NepeMeHy MecTaMu CTOJIOLOB BellecTBeHHOW maTtpuibl A pasmepa M x N ¢
Homepamu Ki m Ko. Matpunia A sBisieTcsi BXOJHBIM U BBIXOJHBIM IapaMeT-
pom; ecn K1 wnm Kg 6ombiiie N, To marpunia He uaMensercs. Mcnons3ys oty
poLeaypy, MOMEHATh NIl JaHHOW Matpuilkl A pasmepa M x N cTonOisr ¢
nanabiMu HoMepamu K1 u Ko.

Param25. Onucats nponienypy Transp(A, M ), BEITIONHSIIONTYIO mMpaHCHOHUPOBAHUE
(TO ecTh 3epKaibHOE OTPAKCHHE OTHOCUTENIHHO TJIABHOM JMaroHain) KBaapaT-
HOM BemecTBeHHONW MaTpuilel A mopsinka M. Martpuna A sBIS€TCS BXOIHBIM
Y BBIXOJHBIM TMapameTpoM. Vcronb3ys 3Ty mporeaypy, TPaHCIIOHUPOBATh JaH-
Hyto MaTpuily A nopsnaka M.

Param26. Omucate npoueaypy RemoveRows(A, M, N, Ki, Ks), ymansomniyo u3
BeiecTBeHHOM Matpuibl A pazmepa M x N crpoku ¢ Homepamu oT Ki o Ke
BKJIIOUMTENBHO (mpennonaraercs, uto 1 < Ky < Kg). Eciu K1 > M, To matpuna
He u3MeHsiercs; ecnm Ke > M, To yaansioTrcs CTpOKM MaTpHIbl C HOMEpaMu
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ot K1 1o M. JIBymepnsiii MmaccuB A u umcia M, N ABASIOTCS BXOJHBIMU M
BBIXOJHBIMH TapameTpamu. Mcnons3ys nponeaypy RemoveRows, ynanuts u3
nanHou Marpuibl A pasmepa M x N ctpoku ¢ Homepamu ot Ki no Kz u
BBIBECTU pa3Mep MOJYYCHHOW MATPUIIbI U €€ DJIEMEHTHI.

Param27. Omucare mporenypy RemoveCols(A, M, N, Ki, Ks), ymansromyo u3
BemecTBeHHOW Matpuilbl A pasmepa M x N ctonbusl ¢ HOMepamu OT K
10 Ks BxmountensHo (mpeamoinaraercs, uro 1 < Ki < Ki). Ecim Ki > N,
TO MaTpuua He u3mensiercs; ecan K2 > N, To ynanstorcs cronOubl MaTpHIIbI
¢ Homepamu oT Ki go N. JIBymepnsiii MmaccuB A u uncina M, N sBisroTcs
BXOJHBIMU U BBIXOJHBIMU mapamerpamu. Mcnonb3ys npouenypy RemoveCols,
yAaanuTh U3 naHHo matpuubl A pazmepa M x N cronbiel ¢ Homepamu ot Ki
10 Kg 1 BbIBECTH pa3Mep MOJYYCHHOW MaTpPUIIbl U €€ DJIEMEHTHI.

Param28. Onucare nponeaypy RemoveRowCol(A, M, N, K, L), ynansouyto u3
BellecTBeHHONM MaTpuibl A pasmepa M x N cTpoky M cronbern, KOTOpble
conepxat sneMeHT Ak, (mipeanonaraercs, uto M > 1 u N > 1; ecnu K > M
wii L > N, To Mmarpunia He uzmensercs). JIBymepuniit maccuB A u yucia M, N
SIBJISTFOTCST BXOJHBIMH W BBIXOJHBIMH TlapaMmeTpamu. JlaHa matpuia A pasmepa
M x N wu uyucna K, L. [Ipumenuts k marpune A mpoueaypy RemoveRowCol
¥ BBIBECTH pa3Mep MOJyUYEHHOW MaTpPHUIIBI U €€ DIIEMEHTHI.

Param?29. Omnucate nponeaypy SortCols(A, M, N ), BBINIONHSIOIIYIO COPTHPOB-
Ky MO BO3pPAaCTaHUIO CTOJOIOB IeJOYUCIeHHONM MaTpuilbl A pasmepa Mx N
(cTonOLBl CPaBHUBAIOTCS JIeKCUKOZpApuuecKy: €CIU MEePBbIe 3JIEMEHThI CTOJO-
[[OB Pa3IUYHbI, TO MEHBIIIUM CUUTACTCS CTONOEII, COMEpKalINi MEHBIIUN Tep-
BBII DJIEMEHT; €CJIU TIEPBBIC SJIEMEHTHI CTOJIOIIOB PABHBI, TO AHAIU3HPYIOTCS UX
BTOPBIE PJIEMEHTHI U T. 11.). JIByMepHbIN MaccuB A SIBISETCS BXOAHBIM M BBIXO/I-
HbIM napameTpoM. Hcnons3ys npouenypy SortCols, oTcopTupoBaTh CTOJIOLBI
nanHou matpuiel A pazmepa M x N.

CTpoku

Param30. Omnucats dynkiuio Isldent(S) memoro Twma, mpoBepsIONIyIO, SBISETCS
JU CTPOKa S JOMYCTUMBIM UOeHMUPDUKAMOPOM, TO €CTh HEMYCTOW CTPOKOH,
KOTOpasi COJICPYKUT TOJIbKO JIATHHCKWE OYKBBI, IU(PPHI U CUMBOJ TOTUYEPKUBA-
HUS «» W HE HaumHaeTcs ¢ mudpsl. Ecnu S sBhsercs MOmMycTUMBIM HIICHTHU-
¢ukaropom, To ¢pyHkuusa Bo3Bpamaer 0. Ecau S sBasieTcs mycToil CTpOKOM, TO
BO3BpaliaeTcs —I1, ecinu S HauuHaeTcs ¢ nudpsl, To Bo3Bpaimiaercs - 2. Eciu
S comepKUT HEAOMyCTUMBIE CUMBOJIBI, TO BO3BPAIIIAETCSI HOMEDP TIEPBOTO HEIO-
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nyctuMmoro cumBoiia. [IpoBeputh ¢ nmomoruisio Gynkiuu Isldent msaTe naHHBIX
CTpOK.

Param31. Omnwucare ¢yukmuo FillStr(S, N ) crpokoBoro TtHma, Bo3Bpailar-
IIyI0 CTPOKY JIUHBI N, 3aNOJHCHHYIO MOBTOPSIOINIMMUCS KOMHUSMHU CTPOKH-
wabnona S (MOCHENHAS KONUS CTPOKU-IIA0IOHA MOKET BXOIUTh B pE3YJib-
TUPYIOIIYIO CTPOKY 4acTU4YHO). Mcmonb3ys 3Ty (QyHKIHIO, CHOPMHPOBATH IO
naHHOMY 4uciy N M ISITH JaHHBIM CTPOKaM-IIa0JI0HaM TISITh Pe3yJIbTHPYIOIINX
cTpok JuinHbI N.

Param32. Omwucars mpouenypy UpCaseRus(S), mpeobpasyromiyio Bce CTpOYHbBIE
pycckue OYKBBI CTPOKH S B MPONUCHBIE (OCTAJTbHBIE CHUMBOJIBI CTPOKH S HE
m3Mmenstores). Ctpoka S SBISICTCS BXOAHBIM M BBIXOJHBIM Iapamerpom. Mc-
nosib3ys mpouenypy UpCaseRus, mpeoOpa3oBath MSATh JaHHBIX CTPOK.

Param33. Omnwucate mnporenypy LowCaseRus(S), mpeoOpa3yromnnyto Bce MNpOIHC-
HbIC PYCCKHE OYKBBI CTPOKH S B CTPOUYHBIC (OCTadbHBIC CHMBOJBI CTPOKH S
He W3MEHAIOTCs). CTpoka S SBJISCTCS BXOAHBIM W BBIXOJHBIM IApPaMETPOM.
Hcnone3ys mpouenypy LowCaseRus, mpeoOpa3oBaTh MATh JTaHHBIX CTPOK.

Param34. Omnucate nporeaypy TrimLeftC(S, C), ymanstonryio B cTpoke S Hadab-
HbI€ CUMBOJIBI, coBnaaawomue ¢ cuMBosioM C. Ctpoka S sBisieTcs BXOAHBIM U
BBIXO/HBIM mapameTpoM. [lan cumBon C u nsath cTpok. VMcnonb3ys npouenypy
TrimLeftC, nmpeoOpa3oBarh 1aHHbBIE CTPOKH.

Param35. Onucates npouenypy TrimRightC(S, C), ynansromryto B cTpoke S KOHEU-
HBIE CUMBOJIBI, coBmanaromue ¢ cumBoioM C. CTpoka S sSBIsSeTCS BXOTHBIM U
BBIXOJHBIM mapameTrpoM. [lan cumBon C u niarh ctpok. Mcnonb3ys nmponeaypy
TrimRightC, npeobpa3oBaTh 1aHHBIE CTPOKH.

Param36. Onucare dyukmuio InvertStr(S, K, N ) ctpokoBoro Ttuma, Bo3Bpaiia-
IOIYI0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, COAEpXkallylo B O0OpaTHOM
nopsinke N cuMBoIOB cTpoku S, HaunHas ¢ ee K-ro cumBona. Ecnu K mpeBoc-
XOJUT AJUHY CTPOKH S, TO BO3BpAIIAETCs MyCTas CTPOKA; €CJIM JJIMHA CTPOKHU
menbiie K + N, To HHBEpTUPYIOTCS BCE CUMBOJIBI CTPOKH, HaunHas ¢ ee K-ro
cuMBoJia. BeiBecT 3HaueHust pyHkuuu InvertStr 1t TaHHOM CTPOKU S U Kax-
1oi 3 Tpex map nojokuTenbHbx Henbix urceld: (Ki, N1), (Ko, N2), (Ks, N3).

Param37. Onucare ¢ynkiumto PosSub(So, S, K, N ) 1menoro tumna, Bo3Bpamiarouryro
HOMEp NO3MIMM, HAYhHasg C KOTOPOH B CTPOKE S COAEPKHUTCS IMEPBOE BXO-
KICHUE CTPOKU So, MPUYEM AHAIMZUPYIOTCS TOJBKO N CHMBOJIOB CTPOKHU S,
HaunHasg ¢ ee K-ro cumBoma (Takum obpazom, POSSub obGecnieumBaer nouck
6 noocmpoke). Ecnin K mpeBocxoaut miauHy CTpoku S, To Bo3Bpariaercs 0,
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ecnu JuMHa cTpoku MeHbine K + N, To aHaaM3UpyrOTCS BCE CUMBOJIBI CTPOKH,
nauunas ¢ ee K-ro cumBosa. Ecin B TpeGyeMoii oaCTpOKe CTPOKK S BXOXKI€e-
Hus So OTCYTCTBYIOT, TO (GyHKIMs Bo3BpamaeT 0. BeiBecTr 3HaueHMS HYHKIUK
PosSub st maHHBIX CTPOK So, S U KaXI0M M3 TpeX Hap MOJOKUTEIbHBIX Iie-
aeix gncen: (K1, N1), (Ke, N2), (Ks, N3).

Param38. Onucate ¢ynkuuto PosLast(So, S) menoro tumna, Bo3Bpaniaronyo HoMmep
MO3UINH, HAUWHASL C KOTOPOH B CTPOKE S COACPKHUTCS MOCIEAHEE BXOXKICHUE
moACTpokd So. CUMTaTh, YTO TMEPEKPHIBAIOIIUXCS BXOXKICHUU MOACTPOK So
cTpoka S He conmepkuT. Ecim B CTpoke S OTCYTCTBYIOT MOICTPOKH So, TO
¢bynakus Bo3Bpamiaet 0. BeiBecTn 3HaueHUs 3TON QYHKIHMH IS TIATH JTaHHBIX
nap CTpok So u S.

Param39. Omucats pynkmuio PosK(So, S, K) memoro tuma, Bo3Bpamaronyo HoMep
MO3UIINHA, HaYWHAS C KOTOPOH B CTPOKEe S comepkutcs K-e BXOXIACHHE TOJ-
ctpoku So (K > 0). Eciu koiudecTBO BXOXKIEHUH So B CTpoke S MeHbIne K, To
¢yaknus Bo3ppamaeT 0. CuMTaTh, YTO MEPEKPHIBAIOIIUXCSA BXOXKICHUH ITOA-
CTPOK So CTpOKa S HE COACPKUT. BeiBecTr 3HaUCHMS 3TOW (DYHKITUM IS TISTH
JTaHHBIX TPOeK: So, S u K.

Param40. Omucare dynkmuo WordK(S, K) crpokoBoro Turma, BO3BpallaroIlyro
K-e crmoBo ctpoku S (crosom cumtaercss HaOOp CUMBOJIOB, HE COJCpIKAIIU
MpoOeJIOB M OTPaHUYCHHBIA MpoOeIaMyu WM HAdyaJloOM/KOHIIOM cTpoku). Ec-
JU KOJUYECTBO CJIOB B CTpoke MeHbIne K, To (QyHKIMS BO3BpalIaeT IMyCTYIO
cTpoky. Mcnonb3ysa 3Ty (yHKIHIO, BBIIECTUTh W3 JIAHHOW CTPOKH S CIIOBA C
naaaeiMH HoMepamu Ki, Ka, Ks.

Param41 . Onucats mpouenypy SplitStr(S, W, N ), kotopas ¢popmupyeT o gJaHHOK
ctpoke S MaccuB W cnoB, Bxogsmmx B S (MaccuB W u ero pasmep N sB-
JSIOTCSI BBIXOAHBIMU Tapamerpamu). Crnogom cuuTaercs HabOp CHUMBOJIOB, HE
cojiepKaluii mpoOeoB W OrpaHUYEHHBIN MpoOelaMu WM Hayajaom/KOHIIOM
CTPOKH; MpEJIoIaracTcs, 4To cTpoka S coaepkut He 6omee 10 cnos. Mcmons-
3yst yukmuto SplitStr, HaliTH KoiaumdecTBO ciaoB N, comepxammxcs B JTaHHON
CTpOKE S, M caMH 3TH CJIOBa.

Param42. Omucars ¢ynknuio CompressStr(S) cTpOKOBOTO THIIA, BBIMOIHSIONIYIO
colcamue CTPOKH S TIO CIENYIONEMY TPaBUITY: Ka)xaas MOJACTPOKA CTPOKHU S,
cocrosas u3 0ojiee YeM YEThIPEX OJMHAKOBBIX CUMBOJIOB C, 3aMEHsIETCS TEK-
ctom Buna «C{K}», rme K — xommyectBo cuMBojioB C (mpeamnosaraercs, 4to
CTpOKa S HE COAEPKUT (PUTYPHBIX CKOOOK «{» U «}»). Hampumep, s cTpoku
S = «bbbcceece» dyuHkius BepHeT cTpoky «bbbc{5}e». C momornisio QyHKIMN
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CompressStr cxxatb MATh TaHHBIX CTPOK.

Param43. Onucare ¢ynkuuo DecompressStr(S) cTpokoBoro Turia, BOCCTaHaBIIU-
BAIONIYIO CTPOKY, CxaTyto npouenypor CompressStr (cMm. 3amanue Param4?2).
[TapameTp S coOIEpKUT CKATYIO CTPOKY; BOCCTAHOBJICHHAsi CTPOKa SIBIISICTCS
BO3BpaiaeMbiM 3HaueHueM ¢yHkiuu. C nomoupio ¢yHKuuu DecompressStr
BOCCTAHOBUTb TISATh JAHHBIX CXKATBIX CTPOK.

Param44. Onucate (ynkiuio DecToBin(N ) crpokoBoro tuma, BO3Bpalaroilyro
CTPOKOBOE IMPEACTABICHHUE LIEJIOr0 HeoTpuuareiabHoro unciaa N B JIBOMYHON
CUCTEME CUHUCIIECHHS. Pe3ynbTUpyrolas CTpOKa COCTOUT U3 CUMBOJIOB «O»—«1»
U HE COJEPKUT BENyIIMX HyJeW (3a UCKIIOYEeHUEM mpenactaBieHus yucia 0).
Hcmonp3ys 3Ty QYHKIHIO, MOTYYUTh TBOWYHBIC MPEACTABICHUS TSATH JTaHHBIX
quCell.

Param45. Onucats pynkiuo DecToHex(N ) cTtpokoBoro tuma, BO3Bpallaroilyro
CTPOKOBOE MpEJCTaBICHUE 1Ie0ro HeoTpuiarenbHoro yucia N B 16-puuHoit
cucteMe cuucieHus. Pesynprupyromnas cTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» 1 He COIepXHUT BeAylIUX HyJeH (32 HCKIIOYEHUEM IPEICTABICHUS
gucina 0). Wcnonb3yst 3Ty (yHKIHIO, MOTY4YUTh 16-pUUYHBIE NpEICTaBICHUS
ISITH JAHHBIX YHUCETT.

Param46. Onucats ¢ynknuio BinToDec(S) nenoro tumna, onpeaensronyo 1einoe
HEOTPHUIATENIFHOE YHCJIO MO €ro CTPOKOBOMY MPEACTABICHUIO S B JBOWYHOU
cucteme curcienus. [lapamerp S uMeeT CTPOKOBBIN THII, COCTOUT U3 CUMBOJIOB
«O»—«1» U HE COACPKUT BEeAyIIMX HyJeH (3a HCKIoYeHUuEeM 3HadyeHHs «0»).
Hcrnonp3ys 3Ty GyHKIHIO, BBIBECTH IATh YUCEN, JUISI KOTOPBIX JaHBI MX JBO-
WYHBIE TIPECTaBICHUS.

Param47. Onucats pynkiuio HexToDec(S) menoro tuma, onpeaeisionyro menoe
HEOTPHUIIATEIILHOE YHCJIO 0 €r0 CTPOKOBOMY MpEICTaBieHUI0 S B 16-puuHO
cucteme cumucienus. Ilapamerp S WMeeT CTPOKOBBIA THUIM, COCTOUT U3 CHUM-
BOJOB «O»—«9», «A»—«F» 1 He COAEepKUT Beayluux HyJeh (3a UCKIHOYEHUEM
3HaueHus «0»). Mcnonb3ys 3Ty (QyHKIHMIO, BBIBECTH MSATh YUCEN, IJIs1 KOTOPBIX
JaHbl UX 1 6-pyUYHBIE TPEICTABICHUS.

dannbl

Param48. Omnucates ynkuuro IntFileSize(S) memnoro Tuma, Bo3BpalllaloOIlyl0 Ko-
JUYECTBO DJIEMEHTOB B (haije IenblX uncen ¢ umeHeM S. Ecnu ¢aiin He cy-
mecTByer, To GyHKuus Bo3Bpamiaer - 1. C moMompio 3To (PYHKIIMU HAWTH
KOJIMYECTBO DJIEMEHTOB B Tpex (pailylax ¢ JaHHBIMH WMEHAaMH.
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Param49. Onucate ¢pynkuuio LineCount(S) menoro Tumna, BO3BpaIlarONlyl0 KOJIU-
YECTBO CTPOK B TEKCTOBOM daiine ¢ uMmenem S. Ecmu daitn He cymecTByer,
To QyHKIHs Bo3Bpam@aeT -1. C moMOIIpI0 3TOH (YHKIIUU HAUTH KOJIUYECTBO
CTPOK B Tpex ¢aiinax ¢ JaHHBIMH WUMCHAMH.

Param50. Onucats npouenypy InvertIntFile(S), menstonryo nmopsaok ciegoBaHuUs
9JIEMEHTOB (paiiya 1ejaoro THMAa C WMEHEM S Ha MPOTHBOIOJIOXKHBIN. Ecnu
(ain He CylecTBYeT WM COJEPKUT MEHEe JBYX 3JEMEHTOB, TO IpouLeaypa
HE BBITIOJHSET HUKAaKUX JehcTBUil. OO0paboTaTh ¢ MOMOIIBIO0 3TOM MPOIEAYpPHI
TpH (Qaiiyia ¢ JTaHHBIMU UMEHAMH.

Param51-°. Omnwmcare nponeaypy AddLineNumbers(S, N, K, L), mobGapisronryro
B HAYaJi0 KaXXJOW CTPOKH CYILECTBYIOIIET0 TEKCTOBOro (ailina ¢ UMEHeM S
ee MOpsAKOBBIM HOMEp: mepBasi cTpoka moixydaer Homep N, Bropas — N +1
u T. 1. Homep oroOpaxkaerca B K mo3uLMsAX, BBIPABHUBAETCA IO MPABOMY
Kpar W OTAesIeTCs OT mocieayromiero tekcra L mpooemamu (K > 0, L > 0).
Ecnu ctpoka ¢aiina siBiaseTcs MyCTOW, TO OHA TaKXKe HyMEpYyeTcs, HO MpoOebl
nocye HoMepa He no0asisitores. [I[puMeHnTh 3Ty pouenypy K JaHHOMY (aiiiy,
UCIOJIb3Ys yKa3aHHble 3HaueHust N, K u L.

Param52. Omucats nporenypy RemoveLineNumbers(S), ynansromyro u3 Hava-
Ja KaKIOW CTPOKHM CYIIECTBYIOIIETO TEKCTOBOro (haija ¢ MMEHEeM S ee To-
PAIKOBBIN HOMEp, noOaBieHHBINH mporenypoir AddLineNumbers (cMm. 3amanue
Param51), a Takke mpoOenbl, OTACNSIONIME HOMEP OT MOCIEAYIOIIEro TEKCTa.
Ecnu cTpoku He comepxaT HOMEPOB, TO MPOIEAypa HE BBIIOJHIET HUKAKUX
nevictBuid. [lpumeHnTh 3Ty Tpouenypy K ¢aiiny ¢ JaHHBIM WUMEHEM.

Param53. Onucates npouenypy SplitintFile(So, K, Si1, Sg), konupyromyto nepsoie K
(= 0) 27eMEHTOB CyIECTBYIOIIEro (haiiia MeablX YHCeI ¢ UMECHEM So B HOBBIM
daiin 1enpIx 4ucen ¢ UMEHEeM Si, a OCTaJbHbIC AJIIEMEHTH — B HOBBINA (haiii
HENbIX YKcell ¢ uMeHeM Sg. OIMH U3 CO3/IaHHBIX (PalIoB MOXKET OCTaThCs Iy-
cTeiM. [IpuMeHnuTh ATY mponeaypy K Qaily ¢ TaHHBIM UMEHEM So, UCIIOJIb3YS
ykazaHHbie 3HaueHus K, S1 u Sa.

Param54. Onucare npouenypy SplitText(So, K, S1, S2), konupyromryo nepesie K
(= 0) cTpoK CYIIECTBYIOIIET0 TEKCTOBOIO (aiiyia ¢ UMEHEM So B HOBBIH TEK-
CTOBBIN (Dailsi ¢ UMEHEM S1, @ OCTaJIbHBIE CTPOKH — B HOBBIM TEKCTOBBIN (haiii
c uMeHeM Sg. OMH U3 CO3MAHHBIX (DAMIIOB MOXKET OCTaThCs MyCThIM. [Ipume-
HUTH OTy TpOIEAypy K Qailmy ¢ JaHHBIM UMEHEM So, MCIOJb3ys yKa3aHHBIC
sHayenus K, S1 u Se.

Param55. Onucare nporeaypy StringFileToText(S), nmpeobpasyromniyro JTBOHMYHBIM
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CTPOKOBBII (pailll ¢ IMEHEM S B TEKCTOBBIN (paiin ¢ TeM xe umeHeM. Mcronb3ys
ATy MpOUEaYypy, IpeoOdpa3oBaTh Ba TaHHBIX CTPOKOBBIX (haiiyla ¢ UMEHaMU Si
U Sg B TEKCTOBBIE.

Param56. Onucate npouenypy TextToStringFile(S), nmpeoOpa3yroliyto TEKCTOBbBIN
¢aiin c umeHeM S B IBOMYHBIN CTPOKOBBIN (haii ¢ TeM ke uMeHeM. Mcmonb3ys
ATy HpouUenypy, IpeoOpa3oBaTh JBa JaHHBIX TEKCTOBBIX ¢aiia ¢ UMeHaMHu Si
U Sg B CTPOKOBBIE.

Param57. Omucars npouenypy EncodeText(S, K), xoTopas mudpyeT TeKcTOBbIN
¢aitn ¢ umeHeM S, BBITIONHAA HUKIUYECKYIO 3aMEHY KaXJIOH PYCCKOM OyKBBI
Ha OYKBY TOIO € PErucrpa, pacrnojokeHHyr B andaBute Ha K-ii mozunuu
nocie mmppyemoii 0yksbl (0 < K < 10). Hanmpumep, npu K = 3 «A» neperiaer
B «I'», «1» — B «B». bykBy «&» B anmdaBuTe HE YYUTHIBATh, CUMTAs, YTO 3a
OykBOH «e» cpasy uaeT «ok». CUMBOIIBI, HE SBJISIONINECS PYCCKUMHU OyKBaMH,
npu WUGPOBaHUU HE U3MEHATh. Mcnomnbp3ys 3Ty Hpoueaypy U 3Has KOJOBOE
cmenienue K, 3ammdpoBarh ¢aiiia ¢ yKa3aHHBIM HMEHEM.

Param58. Onucats nponeaypy DecodeText(S, K), koropas nemmudpyer TeKCTOBbIN
daiin ¢ umeHeM S, 3amm(pOBaHHBIN ¢ UCTIOIB30BAaHIEM KOJIOBOTO cMmermieHus K
(cmoco0 mmdpoBanus onucal B 3aaanun Param57). Vcnions3ys 3Ty npouenypy
U 3Has KojoBoe cmemienne K, pacmmdpoBats ¢aiiin ¢ ykazaHHBIM UMEHEM.

3anucu

IIpu BBOJC W BBIBOJIC KaXJOW JaThl B 3ajaHuaX Param59- Param63 BHauase
yKa3bIBaeTCs JI€Hb, 3aT€EM HOMEp Mecsla, 3areMm roi. Ilpu BBoAe KaXKq0il TOUKH B
3ajaHusax Param64- Param7(0 BHauane ykasbiBaeTcs €€ adcuucca (X-KOOpJWHATA),
3aTeM ee opJinHaTa (Y-KOOpJIUHATA).

Param59. Onucate tun TDate — 3amuck ¢ mossimu 1enoro tumna Day (neHsb),
Month (mecs) u Year (ron) — u dynkuto LeapYear(D) norndyeckoro tumna
C MmapaMeTpoM THIIA TDate, KoTOopas BoO3Bpamaet TRUE, eciud roa B JaTe D
SIBJIIETCS. BUCOKOCHBIM, U FALSE B NIPOTUBHOM cilyyae. BriBecTu 3HaueHue
¢byaknun LeapYear mis msaTé maHHBIX JnaT (TPEAIoNaraercs, 4TO BCE JaThl
ABJISIFOTCS MPABWIIBHBIMU). BUCOKOCHbIM CUMTAETCS TOJ, AENsuuiics Ha 4, 3a
UCKJIFOYEHUEM TeX roioB, kotopelie nensarcs Ha 100 u ne nenstca na 400.

Param60. Wcnons3ys tun TDate u ¢ynkuuro LeapYear (cM. 3amanue Param359),
onucath pyHkuuro DaysInMonth(D) uenoro tuna ¢ napamerpom tumna TDate,
KOTOpasi BO3BpAIllaeT KOJIMYECTBO JHEW IjIsi Mecsila, yka3aHHoro B nare D.
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BriBectn 3nauenue ¢pynkuuu DaysInMonth g natu maHHBIX gat (mpeanosa-
raeTcs, YTO BCE JAThI SIBJSIOTCS TPABUIIBHBIMH ).

Param61. Vcnons3ys tun TDate u ¢ynknuio DaysInMonth (cm. 3aganus Param59
u Param60), onucats ¢pynkiuto CheckDate(D) menoro tuma ¢ mapameTpom TH-
na TDate, koTopasi mpoBepsieT MPAaBUWIBLHOCTH JaThl, YKa3aHHOW B mapamerpe D.
Eciu nata D siBnsiercss mpaBuiibHOM, TO QyHKIUsi Bo3Bpamiaer 0; eciau B gaTe
yKa3aH HEBEpHBIM HOMEP Mecsia, To (yHKIHUS BO3Bpamaer l; ecim B gaTe
YKa3aH HEBEPHBIN JICHb IS JAHHOTO Mecsa, TO Bo3Bpamaercs 2. BeiBectu
sHayeHue pynkiuu CheckDate mist Ty JaHHBIX J1aT.

Param62. Ucnonszys tun TDate u ¢ynkuuu DaysinMonth u CheckDate (cwm.
3amanust Param59- Param61), onucate npornenypy PrevDate(D) ¢ mapamerpom
tuna TDate, koTopas npeoOpasyert aary D k mpeasinymieit nare (eciu nara D
SIBJISICTCS] HEMTPaBUJILHOM, TO OHA HE M3MEHSETCs). 3anmuch D SBIsSIeTCS] BXOTHBIM
U BBIXOJHBIM TapametrpoM. [Ipumenuts mpouenypy PrevDate k maru gaHHBIM
JaTam.

Param63. HUcnonszys tim TDate m ¢ynakmumm DaysinMonth u CheckDate (cwm.
3amanust Param59- Param61), onucars nponeaypy NextDate(D) ¢ mapamerpom
tuna TDate, koTopas npeobpazyetr aatry D k cienyromeit nare (ecau gara D
SIBJISICTCS] HEMTPaBUJILHOM, TO OHA HE U3MEHSETCs ). 3amuch D SBISIETCS BXOIHBIM
Y BbIXOAHBIM mapameTrpoMm. [Ipumenuts npouenypy NextDate k msatv gaHHBIM
JaTam.

Param64. Omucare tunn TPoint — 3anuch ¢ IMOJAMH BEIECTBEHHOro Tuma X u Y
(KoopauHATHI TOYKH Ha MIIOCKOCTH) — U (yHKmio Leng(A, B) BemecTBeHHOTO
TUIA, HAaXOJALIYI JJIUHY oTpe3ka AB Ha IUIOCKOCTHM MO KOOpAMHATaM €ro
KOHIIOB:

AB| = (AX —BX)?+ (AY - BY)?
(A u B — mapametpsl tTuna TPoint). C momoribio 3Tol GyHKIUK HANTH JTHHBI
otpe3koB AB, AC, AD, ecnu nansl koopauHatel Touek A, B, C, D.
Param65. Ucnons3ys tun TPoint u dynkuuto Leng (cm. 3aganue Param64), onu-
catb Ttun TTriangle — 3amuce ¢ momsimu A, B, C tuna TPoint (BepmuHsI
TpeyroiabHuka) — U QyHkuuio Perim(T ) BemiecTBEHHOTO THIIA, HAXOJSIIYIO
nepumetp TpeyroiabHuka 1 (T — mapamerp tuma TTriangle). C momorbto
sToi (yHKIMM HaiiTh miepumeTpsl TpeyroiapbHukoB ABC, ABD, ACD, ecnu na-
HbI KoopiuHaThl Touek A, B, C, D.
Param66. Ucnons3ys tumnel TPoint, TTriangle n ¢ynknuum Leng u Perim (cm.
3amanus Param64 u Param65), omucare ¢yskiuio Area(T) BemiecTBEHHOTO






THIIA, HAXOIAIIYIO oMb Tpeyroiapuuka T (T — mapamerp tuma TTriangle)
o gpopmyne I'epona:

N
Sasc = p-(p - [AB])-(p - JAC])-(p - [BC]),

riae P — nonynepumemp. C IMOMOIIBIO 3TOH (DYHKIIMM HAWTH ILIOIIAINA TpE-
yroasHukoB ABC, ABD, ACD, ecnu nansl koopauHatel Touek A, B, C, D.

Param67. Ucnone3ys tunsl TPoint, TTriangle n ¢ynxmun Leng u Area (cMm. 3a-
nanusi Param64—Param66), onucate ¢ynkmuto Dist(P, A, B) BemecTtBeHHOTO
tuna (P, A, B — napametpsr tuna TPoint), Haxoxsmryto paccrosaue D(P, AB)
ot Touku P 1o npsimoit AB o ¢popmyiie

D(P, AB) = 2-Spas/|AB|,

rae Spas — 1wIomanb Tpeyroiabauka PAB. C moMomibio 3Toi hyHKIIMK HAaWTH

paccrosiaus oT Touku P mgo mpsimeix AB, AC, BC, ecnu maHbl KOOpJAUHATHI
touek P, A, B, C.

Param68. Vcnons3ys tumnbel TPoint, TTriangle u dynkuuio Dist (cM. 3amanus
Param64, Param65, Param67), onwmcars mpouenaypy Heights(T, hi, hs, hs),
HaXOAIIYI0 BBICOTHI N1, ha, h3 Tpeyronpauka T (T — BXOJHOM mapaMeTp THIA
TTriangle, hi, hz, hs — BBIXOAHBIC BEHICCTBEHHBIE MMapaMeTpPhI), MPOBEICH-
HbIe cooTBeTcTBeHHO M3 BepmuH 1.A, T.B, T.C. C momomipio 3Toi mporeaypsl
HalTH BBICOTHI TpeyroiaprHukoB ABC, ABD, ACD, ecii maHbl KOOpAWHATHI TO-

yex A, B, C, D.

Param69. Ucnons3ys tunm TPoint u pyakmuio Leng (cm. 3amanne Param64), omu-
catb ¢yukuuto PerimN(P, N ) BelecTBEHHOTO THIMA, HAXOISIIYI MEPUMETP
N -yrosipHHKA, BEPIIHHBI KOTOPOTO (B MOPSIKEe UX 00X0/1a) IepenaTcs B Mac-
cue P pasmepa N (> 2) ¢ anemenramu trma TPoint. C momoripio 3Toi (yHK-
MU HAWTH TIEPUMETPHI TPEX MHOTOYTOJBHHKOB, €CIIH JAHO YHUCJIO MX CTOPOH
U KOOPJMHATBI X BEPIIHH.

Param70. Ucnons3zys tunsl TPoint, TTriangle u ¢dynkuuio Area (cM. 3agaHus
Param64—Param66), omucare ¢yukmuio AreaN(P, N ) BemecTtBeHHoro Tuma,
HaxoJSAUIyI0 IUION[aAb BbIMYKJIOro N -yrojabHHKA, BEPIIMHBI KOTOPOro (B IO-
psaake ux 00xomaa) mepenaroTcss B MaccuBe P pasmepa N (> 2) ¢ anemeHTamu
tuna TPoint. C momMorpio 3Tol GyHKIIUA HAWUTH IO TPEX MHOTOYTOJIb-
HUKOB, €CJIH JJAHO YUCJIO MX CTOPOH U KOOPJMHATHI UX BEPIIHUH.
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MpocTenwme pekypcuBHbIe anropuTMbl

3agaHusg 3TOTO pasjiela MOYHO JIETKO PEIINTh U 0e3 UCHONb308AHUsl PeKyp-
cuu. JlaHHOE OOCTOSITENIBCTBO CBSI3aHO C TEM, YTO B 3aJ@HHMSIX paccMaTpHUBAIOTCA
npocmetiuiue TPUMEPHI PEKYPCUH, JIETKO CBOJUMBIE K UTEPAIIMOHHBIM aJlTOPUTMAaM.
bonee Toro, B HEKOTOPBIX Cllydasx HEMOCPEICTBECHHBIC BBIYUCIICHUS MO PEKYpPCHB-
HBIM (OpMyJiaM OKa3bIBAIOTCS BecbMa HEI(PPEKTUBHBIMH (CM., HAPUMED, 3aTaHUS
Recur4 u Recur6). Onnako IMEHHO Ha MOJOOHBIX MIPUMEPAX MPOILE BCEro MOTYYHUTh
MEepPBOHAYAIbHBIC HABBIKM Pa3pabOTKU PEKYPCHBHBIX aITOPUTMOB.

Recurl-. Onucates pexypcuBnyto ¢pyHkuuto Fact(N ) BemecTBeHHOro THna, BhIUKC-
JISIOIIYIO 3HAUYCHUE hakmopuana
NI=1.2....-N
(N > 0 — mapamerp menoro tumna). C IOMOIIBIO 3TOH (YHKIIMU BBIYUCIUTH
(dakTopHabl NSATH JAHHBIX YHUCETT.
Recur2. Omucarp pexkypcuBHyto ¢pyakmuio Fact2(N ) BemecTBeHHOTO THIIA, BBIUKC-
JISIOIIYIO 3HAYCHUE 08OUHO20 hakmopuana
NI'=N-(N-2)-(N-4)....
(N > 0 — mapameTp IIeJIOT0 THIIA; MOCACIHUI COMHOXHUTEIb B MPOU3BEICHUH
paBeH 2, ecnu N — detHoe yucino, u 1, ecnu N — HeuetHoe). C moMOIIIbIO
ATOW (DYHKIMH BBIYUCIUTH JABOMHBIC (haKTOPUAIBI MATH JAHHBIX YHCEIL.
Recur3. Omucare pexypcuBHyto (ynkiuo PowerN(X, N ) BemiecTBeHHOTO THIIA,
Haxoxasuyro 3HaueHue N-i crenenu yucia X mo gopmynam:
X0=1
XN = (XM2)2 npu yemmuvix N > 0, XN = X.XN-1 npu neuemmnvix N > 0,
XN=1/X-NapuN <0
(X = 0 — BemectBenHoe unciio, N — memnoe; B hopmysie s yeTHBIX N 10I0K-
Ha MCMOJb30BaThCS OMEpalus yeroyucienno2o oenerus). C MOMOUIbIO ATON
GyHkupy Haiith 3Hadenus X ¥ gias ganHoro X IpH MATH JaHHBIX 3HAYCHHU-
sax N.
Recur4. Omnucath pekypcuBhyo ¢yHknuoo Fib1(N) nemoro Tuma, BEIYUCISIONIYO
N-ii anemeHT nocnenoBareiabHoCcTH uucen Pubonauuu (N — menoe 4uco):
Fi=F2=1, Fk = Fx2 + Fx, K=3,4,....
C nomoripio 310l (QyHKIMM HAaWTH TATH yncen PuOOHAYYM C JAaHHBIMH HO-
MepaMH, ¥ BBIBECTH 3TH YHCJIA BMECTE C KOJIMUYECTBOM PEKYPCHBHBIX BBHI30BOB



¢ynkuuu Fibl, moTpeboBaBImmMXCS IS MX HAXOMXKICHHSL.

Recur5. Omucats pekypcuBhyro ¢yHkiuo Fib2(N) memoro Tuma, BEIYUCISIONIYO

N-if s1eMeHT Hocaea0BaTeNbHOCTH Hucenr Pubonayuu (N — 1eaoe 4ncio):
Fi=F2=1, Fkx =Fxe2+Frxa, K=3,4,....

Cuwnrate, yto HOMep N He mpeBocxoaut 20. [Iyisi yMeHbIIEHUsS] KOJIMYECTBA pe-

KYpPCHUBHBIX BBI30BOB 10 cpaBHeHHIO ¢ QyHkuuen Fibl (cm. 3amanue Recurd)

CO3/1aTh BCIIOMOTATEIbHBIA MAaCCHB [JISl XPAHEHUS YoHCe BbIYUCTEHHbIX UHCEI

®uboHayun U oOpamarbcs K Hemy Ipu BbinogHeHuu @ynkuuu Fib2. C momo-

mpo ¢pyHknun Fib2 Haiitu mate yncen ®uOoHAYYM ¢ TaHHBIMH HOMEPaMH.

Recur6. Onucats pekypcuBHyo ¢ynkiuio Combinl(N, K) memoro tuma, Haxo-
sy C(N, K) — uwucno couemanuui n3 N snemenToB o K — ¢ momonipo
PEKYPPEHTHOT'O COOTHOILLIECHHUS:

C(N,0) = C(N,N) =1,
CN,K)=C(N-1,K)+C(N-1,K-1) npu 0 < K < N.
[Mapametpsr ¢pynkimu — nensie yncaa; N > 0, 0 <= K < N. Jlano uucno N
U 1ath padmuHbix 3HadeHWid K. BeBectn unciaa C(N, K) Bmecte ¢ komude-
CTBOM PEKYpPCHUBHBIX BbI30BOB (yHKIMH Combinl, morpeOoBaBmIMXCSA U UX

HaXOKJCHUS.

Recur7. Onucate pexypcuBnyio ¢(ynkiuio Combin2(N, K) memoro Tuma, Haxo-
sy C(N, K) — uwucno couemanuui n3 N snementoB mo K — ¢ momonipo
PEKYPPEHTHOTO COOTHOIIICHHUS:

C(N,0) = C(N,N) =1,

CN,K)=C(N-1,K)+ C(N-1,K-1) npu 0 < K < N.
[Tapamerpsl ¢pynkmuu — nenasie yucina; N > 0, 0= K < N. Cuurarp, 4to
napametp N He nmpeBocxoaut 20. {15 yMEHbIIEHUS! KOJIMYECTBA PEKYPCUBHBIX
BBI30BOB MO cpaBHeHHIO ¢ PyHkimedr Combinl (cMm. 3amanue Recur6) omnmcarsb
BCIIOMOTaTENbHbIM JBYMEPHBIM MacCUB JJIsi XPAHEHUS )oice GbIUUCIEHHbIX YU-
cen C(N, K) u obOpamarbcst kK HeMy mpu BbinojgHeHud ¢Qyukimu Combin2. C
nomoripio ¢pyrkiuu Combin2 waiitn yucna C(N, K) mis mannoro 3nadeHust N
U TSTH pa3audHbIX 3HaueHui K.

Recur8. Onucate pekypcuBnyto ¢pyHkuuio RootK(X, K, N ) BemiectBeHHOTO THIA,
HaXOJSLIYI0 MPHUOJIMKEHHOE 3HaueHue KopHa K-ii cremenn u3 yuciaa X 10
dbopmyre:

Y() = 1, YN+1 = YN - (YN - X/(YN)K'l)/K,
rae Yy o6o3nadaer ROOtK(X, K, N) npu ¢ukcupoBanusix X u K. ITapamer-
pol ¢dyakum: X (>0) — BemectBenHoe yucio, K (>1) u N (>0) — nensre.



C nomourpto ¢ynkuuu RootK Haiitu ansg maHHoro umciia X MNPUOJIMKEHHBIE
3Ha4YCHHS ero KOpHs K- cTeneHu mpu mMIeCTH JaHHBIX 3Ha4eHHsIX N.

Recur9. Omnucars pekypcuBnyio ¢pynkinuio NOD(A, B) nenoro tuma, Haxoasiryro
Haubonvwuti obwut derumens (HOJl) AByX HeNbIX MOJOKUTENBHBIX Yucesl A
u B, ucnions3ys arecopumm Eexnuoda:

HOJ/I(A,B) = HO/I(B, A mod B), ecnu B = 0; HOJI(A,0) = A.
C momomisio stoit dyaknun Haitm HOJI(A, B), HOJI(A, C), HOJI(A, D), ecau
maunbl unciaa A, B, C, D.
RecurlO-. Onucats pexypcuBnyto ¢pyHkiuio DigitSum(K) mienoro tuma, kotopas
HaxoauT cymmy mudp nenoro uucina K, He ucnonwszys omepatop uukia. C
MOMOIIBIO 3TON (YYHKIUUA HAWTU CyMMBI IU(P JJIS TSATH TAHHBIX IEJIBIX YUCE.
Recurll. Omucats pekypcuBnyto dynkmuro MaxElem(A, N) nenoro tuma, Korto-
pasi HaXOJAUT MaKCUMAaJbHBIM AJIEMEHT IeJouucieHHoro MmaccuBa A pasmepa N
(1 =N = 10), ve ucnonw3ys oneparop nukia. C mMOMOMBIO 3TOH QYHKITUU
HaWTH MaKcUMalIbHbIC 371eMeHThl MaccuBOB A, B, C pa3smepa Na, Ns, N¢
COOTBETCTBEHHO.

Recurl2. Omucate pexypcuBHy0 ¢GyHknuio DigitCount(S) menoro tuma, KoTopas
HAaXOJUT KOJUYECTBO IM(pP B CTPOKEe S, HE HCHOIB3ys omeparop nukiaa. C
MTOMOIIBIO ATON (PYHKIIMM HAWTU KOJIMYECTBO UMD B KaXKIOW W3 MSATH JAHHBIX
CTPOK.

Recurl3. Omnucarp pexypcuBHyto (ynkmuio Palindrom(S) moruueckoro tuma, Bo3-
Bpamiaronyo TRUE, €Cli CTpOKa S SBISIETCS naiuHOpomom (TO €CTh YUTAeTCs
OJIMHAKOBO CJIEBAa HANpPaBO M CIpaBa HAJEBO), U FALSE B IPOTHBHOM CIy4Yae.
Omnepatop nukia B Tene PyHKIIMU HE UCTOJIb30BaTh. BriBecTr 3HaueHus PyHK-
1un Palindrom a1t msaTé JaHHBIX CTPOK.

Pa36op BbipakeHMU

Bo Bcex 3agaHusX AAHHOTO IyHKTa MPEANOJAraeTcs, 4TO MUCXOAHBIE CTPOKH,
OTIPEISIISIONTNE BBIPAXKEHUS, HE cojepkaT mpoOenoB. [Ipu BeIONHEHWH 3a1aHUMA
HE CIIEyEeT UCIOJIb30BATh ONEPATOP LUKIIA.

Recurld . BeiBecTn 3Ha4Y€HHUE IEJIOYMCICHHOTO BBIPAXEHUS, 3aJaHHOTO B BHJIC
CTpOKHU S. BbrIpaxkeHue ompeaesieTcsl CICAYIOMMUM 00pa3oM:

<BpIpakeHHE™> ::= <uuppa> | <selpakeHue> + <uugpa> |
<BpIpaxeHue> — <uudppa>



Recurl5-. BeiBecT 3HaUYC€HHUE LIEIIOYUCICHHOTO BBIPAXEHUS, 3aIaHHOTO B BUJE
CTpOKHU S. BpIpaxkeHue ompenessieTcsl CICAYIOMMUM 00pa3oM:

<tepm> | <BBIpaxXeHHE> + <TEpPM> |
<BBIpaXXCHHUEC> — <TCPM~>
<tepm> : 1= <uudpa> | <repm>* <tmdpa>
Recurl6 . BriBecTn 3Ha4YCHHE IIEIOYHCICHHOTO BBIPAKEHUS, 3aJJaHHOTO B BHIIE
CTpoku S. BeIpakeHne ompenersieTcs CIeIyIOIUM 00pa3oM:

<BBIpAXXCHHEC>

<BBIpaXXCHHEC> ::= <TCpM> | <BBIpaXXCHUEC> + <TCpM> |
<BBIPAXXCHUEC> — <TCpM~>

<Tep™M> : 1= <9UeMeHT> | <TtepM> * <3JIeMEHT>

<3JIEMEHT> ::= <uuppa> | (<BeIpaKeHHE™)

Recurl? . BeiBecTn 3HauY€HHUE IEIOYUCICHHOTO BBIPAKEHMUSI, 3aJIaHHOTO B BHUJIC
CTpokH S. BoIpakeHue ompenensieTcss CIeIyIOIM 00pa3oMm:

<BBIp@XCHHE™> ::= <mudppa> |
(<BBIpaxeHHNE><3HAK><BBIPAKCHUE™>)
<3HaK> ii= H|— |

Recurl8-. IIpoBeputh NPaBUIBHOCTh BBIPAKEHUS, 3aJaHHOTO B BHJE HEMYCTOH
CTpPOKH S (BBIpaXEHHE ONPENENSeTCsS MO TEM K€ MpaBuiaM, YTO U B 3aJaHUU
Recurl7). Ecnu BbIpakeHue COCTAaBJIEHO MPaBUIIbHO, TO BbIBECTH TRUE, MHaue
BbBIBECTU FALSE.

Recurl9. IlpoBeputh NpaBUILHOCTH BBIPAKEHMS, 3aJaHHOTO B BHUJE HEMYCTON
CTpPOKH S (BBIpaXXCHHE OMpENeNsieTCs MO TeM JK€ IMpaBWiaM, 4YTO M B 3aja-
Huu Recurl7). Eciu BbIpa)keHHUE COCTaBJICHO NpPaBUJIIbHO, TO BbiBecTH 0, B
IPOTUBHOM CJIy4ae BBIBECTH HOMEp MEPBOT0 OIMOOYHOTO, JTUITHETO WU HEO0-
CTArOIIETO0 CHMBOJIA B CTPOKE S.

Recur20. BeiBecTn 3HaYe€HHE IETOYHUCICHHOTO BBIPAKCHHS, 3aJaHHOTO B BHIE
cTpoku S. BelpakeHue ompezensercs cieayromum oopaszom (pyukius M Bo3-
BpaIlaeT MaKCUMaIbHBIA U3 CBOMX MapaMeTpoB, a GYyHKIUS M — MUHUMAJb-
HBI):

<BplpakeHHE> ::= <uuppa> | M(<BbIpakeHHE> , <BBIPOKCHHE>) |
m(<BbIpaKEHHUE> , <BBIPAKEHUE™>)
Recur2l. BeiBecTr 3Hau€HHE JIOTMUECKOTO BBIPaXEHUs, 3aJIaHHOTO B BHUE CTPO-
ku S. Beipaxenue onpenensiercs cineayrommmM odpazom («T» — TRUE, «F» —
FALSE):



<BplpakeHune> ::= T | F | And(<BbIpaxkeHune> , <BBIpa)KEHHE™>) |
Or(<BbIpakeHHE> , <BBIPAKEHUE™)
Recur22. BeiBecTH 3Ha4eHWE IETOYNCICHHOTO BBIPAKCHHS, 3aJaHHOTO B BHJIC
CTpokH S. BelpaxkeHue orpenensercs cieayroumm oopazom (pynkmus M Bo3-
BpallaeT MaKCHUMaJbHbBII M3 CBOMX MapaMeTpoB, a (QYHKIHMS M — MUHUMAaJb-

HBII):
<BbIpakeHHE> ::= <uudppa> | M(<napamerpsr>) | m(<mapamerpbr>)
<mapaMeTper> ::= <BBIpaXCHUE> | <BhIpaXKEHUE> , <ITapamMeTpbr>

Recur23. BriBecTn 3HaueHWE JIOTMUECKOTO BBIPAKEHUS, 3aJaHHOTO B BHJIE CTPO-
ku S. Beipaxkenue onpenensiercs ciaeayomumM oopazom («T» — TRUE, «F» —

FALSE):
<pplpaxkeHue> ::= 1 | F | And(<mapametpsr>) | Or(<napamerpsr>)
<mapaMmeTpbpl> ::= <BBIpaXCHUE™> | <BBIpaKCHUE™> , <apamMeTphl>

Recur24. BeiBecTn 3HauY€HHE JIOTHYECKOTO BBIPAKEHUS, 3aJJaHHOTO B BUJE CTPO-
ku S. Beipaxxenue omnpenensercs cieayrommmM oopazoMm («T» — TRUE, «F» —

FALSE):
<pplpaxkeHue> ::= T | F | And(<mapamerpsr>) |
Or(<mapameTpsr>) | Not(<BblparkeHne™>)
<mapamMeTpbpr>  ::= <BBIpOKCHHE™> | <BBIpOKEHHE™> , <ITapaMeTphr>

MNepe6op c Bo3BpaTOM

Recur25-. Jlano aepeBo riyounsl N, kaxaas BHyTpeHHSISI BEpIIIMHA KOTOPOTO UMEET
K (< 10) nemocpenctBeHHbIX MoTOMKOB (HyMmepytotcst oT 1 mo K). Kopenn
nepeBa umeeT Homep 0. 3amucaTh B TEKCTOBBIM (paiiil ¢ JTaHHBIM HUMEHEM BCE
BO3MOXHBIC TYTH, BEAYIIUE OT KOPHS K JIMCThM. IlepeOupaTh myTH, HauMHAS
C «CaMOToO JIEBOTO» M 3aKaHYMBasg «CaMbIM TPAaBbIM» (MPU 3TOM TEPBBIMH
3aMCHSATh KOHEYHBIC DJICMEHTBI ITyTH).

Recur26. lano nepeBo riyOunbl N, Kakgasi BHyTPEHHSSI BEPIIMHA KOTOPOTO UMeE-
et K (< 10) HemocpeacTBeHHBIX TOTOMKOB (Hymepyotes oT 1 g0 K). Kopenb
nepeBa umeeT Homep 0. 3amucaTh B TEKCTOBBIM (paiiil ¢ TaHHBIM HUMEHEM BCE
MyTH, BEAYIIHE OT KOPHS K JMCTHSIM M YJOBJICTBOPSIONINE CIAEAYIOMIEMY YCIIO-
BUIO: HUKAaKHE COCEIHHE DJIEMEHTHl MyTH HE HYMEPYIOTCS OJHOW M TOW XKe
nudpoi. Iopsimok mepedopa myTei Takou e, Kak B 3agaHuu Recur2s.
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Recur27. Jano aepeso rinyounasl N (N — yeTHOe), KaK[aas BHYTPEHHss BEpIIMHA
KOTOPOTO MMEET 2 HEeMOCPeICTBEHHbIX moToMKa: A ¢ Becom 1 u B ¢ Becom_ 1.
Kopensb nepesa C umeer Bec (. 3anucarh B TEKCTOBBIN (pailyl ¢ JaHHBIM UMEHEM
BCE MYTH OT KOPHS K JIUCTBSM, YIOBJIETBOPSIOIIUE CIEAYIOIIEMY YCIOBHIO:
cyMMapHbIid Bec snmemeHToB myTu paBeH 0. Ilopsmoxk mepebopa myTeit Takoi
ke, Kak B 3a7jannu Recur25.

Recur28. Jlano nepeBo ray6mubl N Toro ’xe Tuma, 4to W B 3agaHuu Recur7.
3anucaTh B TEKCTOBBIN (Dailsl ¢ JaHHBIM UMEHEM BCE IyTH OT KOPHA K JIUCTHSIM,
YIOBIICTBOPSIIONINE CIIEAYIONIEMY YCIOBHIO: CYMMapHBIA BEC JJIEMEHTOB JIJIS
T000T0 HayadbHOTO OTpe3Ka MyTH HeoTpuiarteneH. [lopsgok mepedopa myTeit
TaKoM ke, Kak B 3a7aHuu Recur2s.

Recur29. /lano nepeBo riyounsl N, kaxknas BHYTpEHHSIsI BEpIIMHA KOTOPOTO UMEET
3 HemocpencTBeHHBIX moToMmKa: A ¢ BecoM 1, B ¢ Becom 0 u C ¢ Becom—1.
Kopens nepeBa D umeer Bec 0. 3amucaTh B TEKCTOBBIM (haiiyl ¢ JaHHBIM HMeE-
HEM BCE MyTH OT KOPHSI K JIUCTHSIM, YJIOBJICTBOPSIONINE CICAYIOIIUM YCIOBUSIM:
CyMMapHbIH BEC 3JIEMEHTOB JJIsl JIIOOOT0 HAYaJIBHOTO OTPE3Ka MYTHU HEMOJIOKH -
TEJICH, a CyMMapHBId Bec Bcex 3yieMeHToB Iyt paBeH (. Ilopsimok mepedopa
yTEeN TaKOW e, Kak B 3aaHuu Recur2s.

Recur30. [Jano nepeBo riyounsl N Toro e Tuma, yto U B 3ajanuu Recur29. 3a-
MMCcaTh B TEKCTOBBIN (pailyl ¢ JaHHBIM MMEHEM BCE IyTH OT KOPHS K JINCTHSIM,
yIIOBJIETBOPSIONIUE CICAYIONINM YCIOBHUSIM: HUKAKUE COCETHUE DJIEMEHTHI ITy-
TH HEe 0003HAYAIOTCA OJHOM W TOM K€ OyKBOM, a CyMMapHBIM BeC BCEX dJle-
MeHTOB nyTu paBeH 0. Ilopsmox mepebopa myTeil Takoil e, Kak B 3aJlaHUU
Recur25.
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6
BBE/IEHHE

B Hacrosimee Bpemsi ocoboe 3HAaueHHWE ISl BCEX OTpacieil 3KOHOMUKHU
MPUHUMAET aBTOMATH3AIlUsl TPOM3BOJCTBEHHBIX TIporeccoB. J[ins paspaboTku
NPWIOKEHUH MacmTaba MPEeanpusITHs HEOOXOIUMO BIIAJETh COBPEMECHHBIMH
METOJaMH  CO3JIaHUS  CIOXKHBIX  MPOTPAMMHBIX  MPOAYKTOB, a  TaKXke
WHCTPYMEHTapHEeM pa3pabOoTKu MPOTPAMMHBIX CPEJICTB.

Ocoboe 3HayeHHe MpH MOATOTOBKE crenuaiucta B cepe nHPOpMAIMOHHBIX
CUCTEM W TEXHOJOTHA WMEET TNPaKTHYeCKas IMOJATOTOBKA  CICIHAIHNCTA:
MPOU3BOJCTBEHHBIC  3a/laud  aBTOMATH3AllMM  CBSI3aHBl C  MHOTOIMOTOYHBIM
MpPOrpaMMHUPOBAHUEM, UCIOJIb30BAaHUEM 0a3 JaHHBIX, MPUMEHEHUEM CIIOKHBIX
CTPYKTYD TaHHBIX.

Cno>XHOCTh OCBOEHUSI TEXHOJOTUH MPOTPAMMHUPOBAHUS, B COBOKYITHOCTH C
MOCTOSTHHBIM POCTOM 3HAYMMOCTH HWH(OPMAIMOHHBIX TEXHOJIOTHH, YKa3bIBaeT Ha
HEO0OXOMMOCTD MOATOTOBKH CITEIIUATMUCTOB B 00JIaCTH MPOTPAMMHUPOBAHUS.

VYyebHoe mocobue (J1adopaTOpHBIN MPAKTUKYM) HAMpPaBJICHO Ha pa3BUTHE
CIIeIyIONTUX MPoheCCHOHATBHBIX KOMITETESHITH:

— CIIOCOOHOCTP K TMPOCKTUPOBAHUIO  0a30BBIX U MIPUKIIATHBIX
uHpopMannoHHbIX TexHoaorui (ITK-11);

— CIIOCOOHOCTh  pa3pabaThiBaTh CpPEICTBA pealu3alnud HH()OPMAIMOHHBIX
TEXHOJIOTHA (MEeToUYECKHUEe, uH(OpPMAaIMOHHBIC, MaTeMaTHYCeCKHe,
aITOPUTMUYECKHE, TeXHUYeCKUe U porpamMmusie) (TTK-12).

OcHoBHas 1€l W3YYCHHUS AUCIHUIUIMHBI «OCHOBBI aJITOPUTMHU3AIMH |
MIPOTrPAMMHUPOBAHKSY: U3YYCHUE W TMOJYyYEHHE MPAKTHYCCKUX HABHIKOB B 00JIAaCTH
COBPEMEHHBIX CpPEIACTB M METOJOB pa3pabOTKHU, aJIrOPUTMOB, OCHOBHBIX
CUHTaKCHUYECKHX KOHCTPYKITUS S3bIKa BHICOKOTO YPOBHS.

3amayaMd  W3yYeHHS ~ TUCHUIIIMHBI ~ «OCHOBBI ~ aNrOPUTMH3AIMNA |
IPOTPAMMUPOBAHUS SIBISIFOTCS:

— YCBOEHHE TEOPETUYECKUX 3HAHWHA O CTPYKTYpEe W MPHUHIUMNAX MOCTPOCHUS

COBPCMCHHBIX IMPOTPAMMHBIX KOMIIJICKCOB, 4 TAKIKC 00 APXUTCKTYPC COBPCMCHHBLIX
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HpOI‘paMMHBIX HJ'IaT(I)OpM JJIs1 aBTOMAaTHU3allun HpOGKTI/IpOBaHI/IH I/IH(l)OpMaI_[I/IOHHBIX
CUCTEM;

— IMOJIYy4YCHUC IMPAKTUICCKUX HABBIKOB p8,3pa6OTKI/I HpI/IJIO}KeHI/Iﬁ C
UCIIOJIb30BaHUEM SI3bIKA BHICOKOTO ypoBHS CH#;

— HW3Y4YCHHUC OCHOBHBLIX AJIM'OPUTMHUUYCCKHUX IIPUEMOB pPCHICHUA 3aJad C
ncnoJjirzoBanueM C#;

— OCBOEHHE MPUHIIUIIOB Pa3pabOTKH MPOTPAMMHOTO O0ECIICUeHUsT Ha OCHOBE
texnonoruit Microsoft .NET Framework;

— OCBOCHHUC IIPHUHIMIIOB MCIIOJB30BaHUS IICPCIICKTUBHBIX MHCTPYMCHTAJIBHBIX
CPEIICTB pa3pabOTKHU U MPOEKTUPOBAHUS TIPHUIIOKEHHIA.

3HaHI/Iﬂ, HOJIyT—IeHHHe CTyI[CHTaMI/I B pe3yanaTe BBIIIOJIHCHU A SaI[aHI/Iﬁ
ﬂa60paTopH0r0 IMIPpAaKTUKYyMa, IMIO3BOJIUT CTYACHTAM IIPUMCHATH ITOJIYYCHHBIC 3HAHHA
npu pa3pabOTKe MPOrpaMMHBIX CPEACTB, Kak Jig 00pa3oBaTeIbHBIX 1I€JIEH, TaK U B

poheCCUOHAIBHOM JIeATEIIbHOCTH.
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JIABOPATOPHAA PABOTA 1. CTPYKTYPA KOHCOJIbHOT'O
[MPUJIOKEHUA B C#

1. llenb U coaepxkaHue

Ilenp mabGopaTopHOW paOOTHI: HAYYUThCS paboOTaTh C TMEPEMEHHBIMU U
KOHCTAHTaMHU IIPOCTHIX TUTIOB B CH.

3agaun 1a00paTOpHOM PabOTHI:

— HAYUYUTHCS OOBSIBIIATH IEPEMEHHbBIE TTPOCTHIX TUTIOB B si3bike CH#;

— HAYYUTHCS OOBSIBISATH KOHCTAHTBI MTPOCTHIX TUIIOB B si3bike CH;

— HAY4YUThCA BBIMIOJHATH MPOCTEHIIME JCHUCTBUS C TMEPEMEHHBIMU H

KOHCTaHTaMH.

2. ®opMupyeMbie KOMITIETCHIINH

JlabopaTopHnas pabora HampaBieHa Ha (OPMUpOBAHHE  CIIEAYIOIIUX
KOMITETCHIIUM:

— CHOCOOHOCTh K TNPOEKTHUPOBAHMIO  0a30BBIX U MPUKIIATHBIX
uHpopMannoHHbIX TexHoaorui (ITK-11);

— CIOCOOHOCTh ~ pa3palaThiBaTh CPEACTBA peaau3alud HHPOPMALMOHHBIX
TEXHOJIOT U (MeToanuecKue, nHGOPMAITMOHHEIE, MaTeMaTU4YECKHE,

aITOPUTMUYECKHE, TeXHUYeCKUe U porpamMmusie) (TTK-12).

3. Teopernueckas 9acThb

PaccMoTpuM CTpYKTYpYy KOHCOIBHOTO MPUIIOKEHUS Ha A3bike C#, CO31aHHOTO

¢ ucnoip3oBanneM cpeacts MS Visual Studio (puc. 1.1).



Husing System;
using System.Collections.Generic;

i i / 1. ITopkmroueHue
using System.Lling;

. MIPOCTPAHCTB UMCH
_using System.Text;

=lnamespace LR_Onre

2. ITonp30BaTeabCcKoe

1 MPOCTPAaHCTBO HMEH
= class Progr

1

= static woid Main(string[] args) 3. O6bsBrenye kiacca

/F 3pece KOAWMO MWCATE KOG Nporpamse

4, O0pssienue Metona Main

3

Pucynok 1.1 — UcxoaHbIil KO KOHCOJIBHOTO TMTPUIIOKEHHUS.

B uHTEpakTUBHOM pemakTope Kojaa Cpelbl pa3paboTKH KOA MOXKET OBbITh
CBEpPHYT/ pa3BEpPHYT C MCIIOIb30BAHUEM KHOMOK +/-, BHEJPEHHBIX B Koia. Ha puc. 1.1
B oOsiactu | moka3zaHO MOJKIIFOYEHHE MPOCTPAHCTB UMEH (OMOIMOTEK, COAEepKALIIX
CTaHJapTHBIE HHCTPYMEHTBI) C UCTIOJIh30BAHUEM 3ape3ePBUPOBAHHOTO CII0BA USING.

[Iporpammuct caM co3faeT cBoe MpocTpaHcTBO uMeH ¢ umeneMm LR One (2), B
KOTOPOM OOBSBIIAETCA Ki1acc ¢ UMeHeM Program.

B kmacce Program oOwsiBacH omuH MmeTtoa — ¢yHkuus Main (mapamerpbl
GyHKIIUM HE pacCMaTPUBAEM).

@yukuus Main nuMeer 0coOEHHOE 3HAYeHHE B MPOrpaMMHUPOBAHUU Ha S3bIKAX
C, C++u CH.

Oynkuuio Main Ha3bIBAIOT «TOYKOM BXOJa», TO €CTh HAauyajoOM BBIMOJHEHUS
nporpammel. Jlasee MBI PacCMOTPUM MPUIIOKEHHS, COAEPMKAIIUE MHOKECTBO
bynkuumii. OnepanMoHHas CUCTEMa 3HAET C KakoW HMMEHHO (GYHKIMHM HavaTh
BBINIOJIHEHHUE TIporpamMmbl — ¢ pyHKuu Main. O4eBUIHO, YTO UMS ATOW (DYHKIHMH
MEHATHh HENb35l. DTO JOJDKEH OBITh CTAaTHYECKUN METOJ Kjacca (WIh CTPYKTYpHI),
BO3BpAILAIOIINNA MO0 3HaueHue Tumna int, 6o void. XoTs Hepenko MoaudukaTop
public yka3piBaeTcs SIBHO, TTOCKOJBKY IO OMPEACIICHUIO 3TOT METOJ JOKEH OBITh
BbI3BaH HM3BHE IMPOrpamMMbl, HA CaMOM JIeJIé HEBAKHO, KAaKOM YPOBEHb JOCTyNa BBI
Ha3HAUYMUTE METOAY TOYKM BXojaa. OH 3aIlyCTUTCS, JaKe €CIIM Bbl IOMETUTE €ro Kak

private.
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Korna xommmmupyercss koHcompHOe wim Windows-ipunoxkenne C#, 1o
YMOJYaHUIO KOMIIIIATOP HUIIET B TOYHOCTH OJUH MeTo]l Main () ¢ onmMcaHHOMW BBIIIE
CUTHATYpOl B JIOOOM Kjacce W JeliaeT ero TOYKOW BXxoAa mporpammbl. Eciu
CYIIIECTBYET OoJiee 0THOTO MeToaa Main (), KOMITIJIATOP BO3BpaIiaeT coodmeHne 0o
olIroKe.

OOparutre BHMUMaHUE Ha BJIOXKEHHOCTh KOHCTpYKIMHA Ha puc. 1.1: B
npoctpaicTBo MMeH LR One BrnoxeH kimacc Program, B knacc Program BioxeHa
dbynkuus Main. B cBoro odepens, B ¢yHKkuuu Main conuepkaTrcsi MHCTPYKIIMU Ha
s3bike CH#-KO/1, KOTOPBIN HAYHET BBHIMOIHITHCS MPU CTAPTE MPOTPAMMBI.

B C#, kak u B apyrux C-moJ0OHBIX S3bIKAaX, OOJBIIMHCTBO OIEPATOPOB
3aBEpUIAIOTCS TOYKOM € 3amsATON (;) U MOTYT IPOAODKATHCA B HECKOJBKUX CTPOKaX
0e3 HeoOXOIMMOCTM yKa3aHUsl 3Haka nepeHoca. OnepaTopbl MOTYyT  OBIThH
O00OBbETUHEHBI B OJIOKM ¢ ToMomplo ¢urypHsix cko0ok ({ }). Onmuoctpounbie
KOMMEHTApUU HAYMHAIOTCS C JBOMHOTO ciemia (//), a MHOTOCTpOYHbIE — COcliela co
3BE3/I0YKON (/*) M 3aKaHYMBAIOTCS MPOTHBOMOJIOKHON KomOuHanueut (*/). B stux
acniektax si3pik C# unentuyen C++ u Java.

Crnenyer Takke NMOMHUTh O TOM, 4UTO sI3bIKk C# YyBCTBUTEIIEH K PETUCTPY
CUMBOJIOB. JTO 3HAUYWT, YTO NEPEMEHHbIE ¢ MMeHaMu myVar u MyVar saBistorcs
pa3HbIMU.

[Mpuunnaa mpucyTCcTBHs omepaTopa USINg B (aiine Program.cs ceszaHa c
WCIIOJIb30BaHUEM OMOIMOTEUYHBIX KJIACCOB.

Becy kon C# nmomkeH conaepkarbcsi BHYTpH Kkiacca. OObsiBIEHHE Kilacca
COCTOMT M3 KJIFOUeBOrO ciioBa Class, 3a KOTOphIM cieayeT uUMsl Kiacca M Tmapa
¢burypHbeix ckoOOk. Bech KO, acCOIMUPOBAHHBIA C 3TUM KJIACCOM, pa3MellaeTcs

MEXIy ITUMHU CKOOKaMHU.

4. O6opyaoBaHUE U MaTepUAIIbI

Jlis  BhIMONHEHUsT JabOpaTopHOM paboOThl PEKOMEHAYETCS HUCHOJIb30BaTh

NEPCOHAIBHBIN KOMIBIOTEP CO CIEAYIOIIMMU XapaKTepUCTUKaMu: 64-pa3psaHbiid
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(x64) iporieccop ¢ TakToBoi yactotoi 1 I'T'1y u BeImIe, oneparuBHas mamsatb — 1 [0 u
BbIIlIE, CBOOOJHOE IUCKOBOE NpPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe obOecreueHue: OINEpaliOHHAs CHCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Briiie.

5. YkazaHnus 1o TeXHuke 6e301acHOCTH

Texnuka 0O€30MACHOCTH TMpPU  BBHINOJHEHUU  JIAOOpAaTOpPHOUW  PabOTHI
OTIpEeNeNsIeTCs OOIENPUHATON IS TOJIh30BATENCH MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJANTH PEMOHT TMEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJieHue MpOrpaMMHOI0 00ECTICUEHHUS; B ClIydyae HEUCIIPABHOCTH MEPCOHAIBHOTO
KOMIIBIOTEpA COOOIIUTh 00 3TOM OOCTYKHMBAIOIIEMy IMEpPCOHANTy J1abopaTopuu; HE
KacaTbCsl DJEKTPUUYECKUX PO3ETOK METAIUIMYECKUMHU MpeJIMeTaMH; pabodee MeCTo
MOJIB30BATENSI TIEPCOHATBLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UUCTOTE; HE

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCpPA IPUHUMATD ITUIITY, HAITUTKH.

6. MeToauka v MOPSIOK BHITIOJTHEHUS Pa0OThHI

1. Co3naiiTe KOHCOJIbHOE MPUIIOKEHHE, U1 TOTO BBIIIOJHUTE CIACAYIOIINE
JICVCTBUS:
1.1 Bri6epute komany rnaBaoro mearo File — New — Project...
1.2 B oTtkpeIiBIIEMCS AMaioroBoM OkHE (puc. 1.2) BeiOepute
HE0OXOIMMbIC HACTPOUKH JIJISI CO3/IaBaEMOT0 MPOoeKTa: s13bIK Visual C#;

dpeiimBopk: .NET Framework 4; ma6yion: Console Application.
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New Project

Recent Templakes

| MET Framework 4 £ | Sork: by |DeFauIt

Installed Templates

E ‘Windows Forms Application cﬁ Excel Type: Visual C#
= Wisual C# . ) )
) 4 A |=z4 A project for creating a cormand-line
Windows . [&] wrF Application A Cutlg application
Weh '-_5 Console Application cﬁ Word
Office e =
-3 ASP.MET Web Applicatio s Ackivi
Cloud Console Application |
Reporting @ Class Library S WCF
S'l‘arelpiint E3  ASP.MET MVC 2 Web Application 8 open
Silverlight
Test E Silverlight: Application E Crysh
WCF ﬁ.ﬁ Silverlight Class Library
‘WiorkFlows
E Silverlight Business Application

Other Languages
Other Project Types —5 WCF RIA Services Class Library
Database =

WCF Service Application
Test Projects

Online Templates

75
5
B ASP.NET Dynamic Data Entities Web ..

Enable Windows Azure Tools

£ L}
Marme: | LR_One |
Location: | [} TexXHONOM MM NPOrPaMMHpoBaHHA T v |
Solution: |Create ey solution v |
Solution name: | LR_Cne | [#]ccreate directary for solution

[add to source conkrol

Pucynok 1.2 — Coznanue HOBOTO MPOEKTa KOHCOJIBHOTO MPUITOKCHHSL.

1.3 B TekcToBOM mosie Name BBeIUTE UMsI TPOEKTa (HAITpUMED
LR _One).
1.4 B tekcToBom mose Location BeIOEpUTE MECTO COXpaHEHUS

HOBOTI'O IIPOCKTA.

1.5 VYcranosute dnaxok-nepexiatouarens «Create directory for
solutiony.

1.6 Haxxmure kHOnKy «OK».
2. [Tocrne BeIMONTHEHNS TyHKTa 1 B cpefe pa3paboTKU OTKPOETCS] HOBBII

co3laHHbIN mpoekT (puc. 1.3).



LR_One - Microsoft Visual Studio
Elle Edit Wiew Refactor Project Build Debug Team Data Tools Test Window Help
@9 - -E-2 b P [Debug ~| [xe8 ~| | # | vacandies - | 55 = G 2 e B D
208 B BRSOk O JqaT|BA-
Program.cs X Salution Explarer
& 5 L [ 1 =
Flusing System; |; Solution 'LR_One' {1 project)
using System.Collections.Generic; = 5 LR_One
using System.Ling; [=d| Properties

using System.Text; [:3] References
] Program.cs

namespace LR_One

=]

€

El class Program
.

{

static void Main(string[] args)

Errar List
O 0 Errors | _ﬂ 0 YWarnings ‘ \!) 0 Messages

Description Line Calumn Project

Y= dIEd *& Find Symbol Results BB Test Results B9 Test Runs 2 P8 < salution Explorer

Pucynok 1.3 — HoBblif IpoeKT, 3arpy>KEHHBIN B Cpeny pa3paboTKu: BKIAIKa
«Solution Explorer» orobpaaeT coctaB mpoekTa (Hac HHTEPECYET TOJIbKO (aiin
Program.cs); B jieBO# yacTu OKHA (CBEpXY) OTKPHIT (paiin Program.cs B penakTope

KoJa.

3. Ha ganHom 3Tarne HeoOX0AMMO 03HAKOMUTBCS CO CTPYKTYPOIt

UCXOIHOTO (haiiia KOHCOIBHOTO MpriiokeHus (puc. 1.4).

Husing System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

=lnamespace LR_One

1

= class Program

1

= static woid Main(string[] args)

1

J/ 3peck HeoBbxogumo NMUCETE KOS NPOorpaMMe

3

Pucynok 1.4 — Mcxoaublit aili KOHCOTBHOTO MPHUIIOKEHUS.
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4, Bechb ko mporpaMMbl HEOOXOAMMO THcaTh BHYTpH GyHKIMU Main.
d. Jlnst moctpoeHuss cOOpku (MCHOMHSEMOTO €Xe-(paitima) BBITIOTHUTE

koManay miraBHoro meHro Build — Build Solution (wimu wcrmonb3oBath TOpsayro

xiaBuiry F6). TTocine aToro coopka coznana, HO MPHIOKEHUE HE OYAET 3aIylieHo
aBTOMATUYECKHU.
6. s co3manusi cOOPKM M TOCTEAYIOUIETO 3amycka MporpaMMbl MOKHO

BOCTOJNIB30BaThCsl Komauaon Debug — Start Debugging riaBHOTO MEHIO Cpefbl

pa3pabOTKH WM HAKaTh KHOMKY IMaHEIH WHCTPYMEHTOB ¥ Start Debugging (F5).

MO>KHO TakKe UCIOJIb30BaTh TOPSUyI0 KiaBury F5.

7. 3amycTUTe TPUIOKEHHE Ha BBHIMOJTHEHHE OJHMUM €3  METOJIOB,
YKa3aHHBIX B MyHKTE 6. OKHO KOHCOJIBHOTO MPUIOKEHHS TMOSIBUTCS U UCYE3HET. ITO
O3HAuaeT, 4YTO TMPUIOKECHHE BBHIMOJHWIO BCE KOMAHIbI,  HAalHCaHHBIC
IPOrpaMMHUCTOM, U 3aBEPILIMIIO CBOIO padoTy.

8. Jns ynepkaHusi OKHAa Ha DSKpaHe HW3MEHHMTE MCXOAHBIM Qain B
COOTBETCTBUM ¢ pUCyHKOM 1.5. B dyHkuuu Main n00aBieH BBI30B TOJBKO OJHOU
komanael Console.DeadKey ( ) — »sta (QyHKIHS OCTaHABIMBAET BBIMOJIHEHHUE

MporpaMmsl M KICT, KOT'Ja IMOJIb30BATCIIb HAJKMCT J'HO6YIO KJIaBHIITY.

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

“Inamespace LR_One

1

= class Program

1

= static void Main(string[] args)

{

L
I

Console.Readkey();

b
Pucynox 1.5 — Micxoansrii (aitsi KOHCOTBHOTO MPUIIOKEHUS IS

MMPpCAOTBPAILICHUA 3aKPBITUA OKHA KOHCOJIbHOI'O ITPUJIOKCHUA.

Q. 3anmycTuTe W3MEHEHHOE TMPUJIOKEHWe, yOeauTech, YTO  OKHO

yIEPKUBAETCS HA DKpaAHE.
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10. JloGaBbTE HECKOILKO CTPOK KOJIa B UCXOHBIN (aiin (puc. 1.6).

-lusing System;
using System.Collections.Generic;
using System.lLing;
using System.Text;

- namespace LR _One

{
- class Program

{
- static void Main(string[] args)
{

Writeline("NlabopaTopHaa pabora N1");

le.WriteLine("");

le.WritelLine("Bunonnun: Wsawos Wsan usanosuy");
le.Writeline("rpynna: WUCTB-121");
ole.WriteLine("Hauvwenosamne NIP: CTPyKTypa KOMCONBHOro npuaokeHus");

e.WriteLine("");
WriteLine("gna sasepwennsa paborts nporpamve: maxmute nxbyo xnaswwy...");

55 N0
0O O O O

I

Console.ReadKey();

}
Pucynok 1.6 — Vicxonnbliii (paitin KOHCOJIBHOTO MIPUIIOKEHUS JJIsI BRIBOAA

MH(pOpMaK Ha YKpaH.

11. BHuMAaTENbHO U3YUYUTE MUCXOAHBIA KO mpuMepa Ha puc. 1.5. 3anmycture
MPWIOKEHUE U YOSIUTECh, YTO OTCYTCTBYIOT OIITMOKK ¥ MH(GOPMAIIHS BBIBOIUTCA.

12. BeImosgHWTE MHANBUAYATLHOE 3aJaHUE.

NuauBuayaabHOE 3a1aHKe.

3menuTe mpuUNOKEHHE, CO3JJaHHOE B  XOJ€  BBINOJHEHHUS JIaHHOU
nabopaTopHOil pabOThI TakkMM 00pa3oM, YTOOBI MpPOrpaMMa BBIBOJAWJIA HAa DKpaH
CIICIYIOIIYI0 MHMOPMALNIO (KaXKIBI CTYACHT OJDKEH MUCTIOIh30BaTh EPCOHAIBHYIO
uHdopmarmio o cede):

— HaszBanue u Homep naGopaTopHOi pabOTHI;

— ®UO crynenra;

— I'pynma crynenTa u mudp cnenuaibHOCTH,

— JlaTa poxaeHus CTyJeHTa;

— HaceneHHBIi TyHKT MOCTOSTHHOTO MECTa )KUTEIhCTBA CTYACHTA;

— JIxoOUMBI IpeIMET B IIKOJIE;
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— Kpartkoe onucanue yBnedeHuii, Xoo0u, HHTEPECOB.

7. Coneprxanue otyeTa u ero popma

OT4eT o 1abopaTopHOii paboTe OIKEH COACPKATD:

1. HoMep u Ha3BaHue J1a00paTOPHOM pabOTHI.

2. llenu naGopaTtopHoi pabOTHI.

3. OTBeTHl HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHele (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, IOKA3bIBAIOIINE
TIOPSITOK BBITTOJTHEHUS 1a00paTOpHOM pabOThI, U pe3yIbTaThl, TIOJYUYCHHBIE B XO/C €&
BBITIOJIHCHHUS.

OT4eT O BBIMOJHEHUHU JTA0OPATOPHON PabOThl B MUCHMEHHOM BHJIE€ CHAETCA

IIPETIOAABATEIIIO.

8. KoHTpoIibHBIE BOTTPOCHI

1. Kakas pyHKIMS uMeeT 0COOEHHOE 3HAY€HHE MPH BBIIIOJHEHUH TPOrPAMMBI
Ha s3pikax C, C++, C#?

2. YTo Takoe «TouKa BX0/1a» B porpamMmme?

3. Kak BB moHMMaeTe TEpPMUHBI «IIPOCTPAHCTBA MUMEHY, «KIJIACCY, «METOI»,
«pyHKIHS»?

4. Yem oTIIMYAETCS CTPYKTypa KOHCOJIBHOTO MPHIIOKEHHS OT IMPHIIOKEHUS,

IIOCTPOCHHOTO C HCIoJib3oBanueM Texnosoruii Windows Forms, WPF?
9. Cniucok nuTeparypsl
Jl1s1 BBITIOJTHEHHUS JTAOOPATOPHOW pabOTHI, TPH MOATOTOBKE K 3aIIUTE, a TAKKE

AJIs1 OTBETAa HAa KOHTPOJBHBIC BOIIPOCHBI PECKOMCHAYCTCA HCIIOJIb30BAThH CICAYIIHC

uctounuku: [1-3].
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JIABOPATOPHAA PABOTA 2. [TIPEJOITIPEAEJIEHHBIE TUIIbI
JAHHBIX, IIEPEMEHHBIE, KOHCTAHTDBI

1. llenb u coaepxkaHue

Ilenp mabGopaTopHOW paOOTHI: HAYYUThCS paboOTaTh C TMEPEMEHHBIMU U
KOHCTAHTaMHU IIPOCTHIX TUTIOB B CH.

3agaun 1a00paTOpHOM PabOTHI:

— HAYUYUTHCS OOBSIBIIATH IEPEMEHHbBIE TTPOCTHIX TUTIOB B si3bike CH#;

— HAYYUTHCS OOBSIBISATH KOHCTAHTBI MTPOCTHIX TUIIOB B si3bike CH;

— HAY4YUThCA BBIMIOJHATH MPOCTEHUINIME JACHCTBUS C TEPEMEHHBIMU H
KOHCTaHTaMH.

2. TeopeTnueckas 4acTh

[lepen BbIMOTHEHWEM J1aO0OpPaTOpPHOM pabOTHl HEOOXOAMMO  U3YYUTh
Marepuaibl jekuuil. CrenyetT nmoHuMars npuHuun jeneHus tunoB .NET Ha Tumbl
3HAQYEHUHN U CCHUIOYHBIE THUIIHI.

B nannoit maGoparopHoii paboTe HEOOXOJIMMO OCBOUTH MPUEMBI PAOOTHI C

npeaonpcaciaCHubIMU THIIAMHA 3HAUYCHUM.

2.1 Tune! 3nauennii C#
Azpik  C# moanepxkuBaer 8 MpeaonpeNesICHHBIX LEJIOYUCICHHBIX THUIIOB
(tabmura 2.1).

Tabmuma 2.1 — Ilenouncnennsie Tumbl CH.

HNms tuna Tun CTS Onucanue Jnamazon
(MUHUMYM :
MaKCUMYM)
sbyte System.SByte | 8-6utHoe 1enoe co 3Hakom | -128 : 127
short System.Intl6 | 16-6utHOe  memoe  co | -32 768 : 32 767
3HaKOM
int System.Int32 | 32-6utHoe  memoe  co | -2 147 483 648
3HAKOM 2 147 483 647
long System.Int64 | 64-6utnoe  wmemoe  co | -2%3:2%-1
3HAKOM
byte System.Byte 8-outHOe menoe 6e3 3Haka | 0 : 255
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ushort System.UInt16 | 16-6utHoe  memoe  6e3 | 0 : 65 535
3HaKa

uint System.UInt32 | 32-6utHoe  nmemoe  6e3 | 0: 2%2-1
3HaKa

ulong System.UInt64 | 64-6utHoe  memoe  Ges3 | 0:2%4-1
3HaKa

SA3bik C# Takke NOJIEPKUBACT U TUIIBI C IJIaBaroleld TOUKoM (Tabnuia 2.2).

Tadomuma 2.2 — Tunel ¢ wiasaroeit toukoit CH#.

Nwms Tun CTS Onucanune Komn-Bo Jlnamazon
THIA 3HaKOB (MUHUMYM :
MaKCUMYM)
float | System.Single | 32-6utHoe ¢ miaBaromiei | 7 ot +1.5x107%
TOYKOU OJIMHApHOM 10 +3.4x10%8
TOYHOCTH
double | System.Double | 64-6utHoe ¢ maBaromeit | 15/16 | o1 +5.0x1073%
TOYKOU JIBOMHOM 10 +1.7x103%
TOYHOCTHU

B Tabmune 2.3 npencranen aecatudHblid Tan C#. J[aHHBIA THIT peanM30BaH
JUTsl GUHAHCOBBIX OTIEPATTHIA.

Tabmuma 2.3 — Jlecaruunbiii Tun CH.
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Nms Tuna Tun CTS Onucanue Koi- Jnamna3zon
BO (MUHUMYM :
3HAKOB MaKCHUMYyM )
decimal System.Decimal | 128-0utHoe c|28 or +1.0x10%8
IUIABAIOLIEN TOUYKOU B 10 +7.9x10%8

JECSITUYHOM HOTAIuU

C BBICOKOU

TOYHOCTBIO

Kak 1 BO MHOruX $3bIKax NMPOTrPaMMHUPOBAHUS CYIIECTBYET OYJIEBCKHH THI

(Tabnuma 2.4).

Tabnuna 2.4 — byneBckuii TH.

Wms tuma Tuno CTS 3HaYeHUS

bool System.Boolean true uu false

JIns XpaHeHHWsT OJUHOYHBIX CHMBOJIOB B si3bike C# wucmonb3yercs Tum char

(Tabnuma 2.5)

Tabnuna 2.5 — byneBckuii Tuil.

Nwmst Tuma Tun CTS 3HaueHus
char System.Char [MpencraBnsier oTaenbHBIA  16-
outHeii (Unicode) cumBo

Jlutepanbl THma Char 3amuMchIBalOTCS KakK OJMHOYHBIC, 3aK/IIOUCHHBIC B
OJIMHAPHBIC KaBbIUKK CUMBOJIBL: ‘F’, ‘W’ ‘11°, ‘S’ u T.1.
B mepemennbix Tuma char MOKHO XpaHHWTh M CIICLHAIbHBIC CUMBOJIBI B BHJIE

yIPaBJIAIONINX MOCIeI0BaTeIbHOCTEH (Tabnuma 2.6).

Tabmuuma 2.6 — IlpeacraBieHwe CHUMBOJOB B BHUIE  YIPABISIONINX
MMOCJIEA0BATEILHOCTEMH.
Ynpasinstonias nocie10BaTeIbHOCTh CumBoi
\ OnuHOYHAs KaBbIUKa
\” JIBoiiHAs1 KaBbIYKa
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\\ OOpatHBIii cid1II

\0 ITycto

\a [TpenynpexaeHne (3ByKOBOHW CUTHAIT)
\b 3aboii

\f [Tomaua opmbI

\n Hogas ctpoka

\r Bo3Bpart kapeTku

\t CuMBOJI TaOYJISIIH

\v BeprukanbHast TaOysius

Ecan OTACIBHBIC CHUMBOJIbBI O6’I)GILI/IH€HBI B CTpPOKY, TO HGO6XOI[I/IMO

UCIIOJIB30BAaTh THII String, KOTOPBIA oToOpaxaercs Ha Tun CTS — System.String.

2.2 OObsIBICHUE U UHULIUATIU3AIIMS IepeMeHHbIX B C#

Cunrakcuc oObsBIICHUS TTepeMEHHBIX B C# BBITIISAIUT CIEYIONTUM 00pa3oM:

Tun/lannvix HMoenmuguxamopllepemennoi,

Hanpumep:

int a;

DTOT KOJ OOBSBISACT NepeMeHHy0 Tuma Int ¢ mMmenem a. Kommuiastop He
MO3BOJIUT MCIOJIB30BaTh ATy TMEPEMEHHYI0 [0 TeX Iop, MOoKa OHa He Oyner
WHUIIMATU3UpOBaHa (T.€. ToKa eif He OyAeT MPUCBOEHO 3HAYCHUE).

J{nst tHUIMAIU3aly IEPEMEHHOM a8 HE00X0IMMO HAMUCATh CIAEAYIOIIUN KO/

a = 123;

HepeMeHHon MOXHO HHUIOHNAJIU3UPOBATHh BO BPEMs OOBSBIICHUA:

int b = 7;
WIN
string str = "Hello, Worldll!l!l™;

Cunrakcuc C# mo3BosisieT OOBABUTH  HECKOJBKO IEpPEMEHHBbIX (U
VWHULMAJIU3APOBATh UX) OJHOIO TUIIA B OJJHOW CUHTAKCUYECKOW KOHCTPYKLUU.
Hanpumep:

float b, i, myPerem, U_t = ©.3F, z_11 = 23.56F;
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B nannom npumepe oObsiBisercs 5 mepeMmeHHbIX Tuna float, HekoTopbie U3

HUX MHULMAIU3UPYIOTCS B IpoLecce 0ObABICHHUS.

2.3 O0OBsABIIEHNE U MHALMAIA3AIMS KOHCTAHT B C#
KoHcTaHTa — 3TO TMepeMeHHas, 3HAYeHHWE KOTOPOM HE MEHSCTCS 3a BpeMs
BBINIOJIHEHUS IIPOTPAMMBL. Jlns 00BABIICHUSA KOHCTAHTBI HEOOXO0UMO

BOCIIOJIB30BaThCS KIIFOYEBBIM CIIOBOM const. Harmpumep:

[}
Hoy

3.14;

const char simw
const double pi

O‘IGBI/II[HO, 4TO IIpU TAaKOM O6’b§IBJIeHI/II/I, [IOMEHATh 3HAYEeHHS SIMV u pl B

JagbHEHIIeM OyaeT HEMb3S.

3. OGopyaoBaHUe U MaTepUAIIbI

Jlnisi  BBITIONTHEHUS J1a0OpaTopHO paboThl PEKOMEHAYETCsS HCIOJIb30BaTh
NEPCOHAJBHBIN KOMITBIOTEP CO CIEAYIOUMMH XapaKTEepPUCTHKAMH: 64-pa3psaHblii
(x64) npoueccop ¢ TakToBoM yactoro 1 I'T1 u BeIIe, onepaTuBHas namsth — 1 I'0 u
BBIIIE, CBOOOJHOE MAMCKOBOE IMpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINEpaluoOHHAs CUCTeMa

WINDOWS 7 u Brimre, Microsoft Visual Studio 20112 u Brime.

4. Yka3zaHus o0 TEXHUKE 0€30IIaCHOCTH

Texnuka 0€30MaCHOCTH TPU  BHINOJHEHWW  JIAOOPATOPHOW  PabOTHI
OTIpeeNsieTCs] OOIENPUHATON IS TIOJIB30BATENICH MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOoCTOSITEIPHO HE TTPOU3BOJANTH PEMOHT MEPCOHATHHOTO KOMITBIOTEPA, YCTAHOBKY
U yAalleHue TMporpaMMHOro 00ecriedeHns; B CIy4ae HEMCIIPABHOCTH MEPCOHATHLHOTO
KOMIIBIOTEpAa COOOMIUTE 00 3TOM OOCITY)KMBAKOIIEMy TEpCOHAIYy J1adopaTopuu; He

KaCaTbCA JJICKTPUYICCKHUX PO3CTOK MCTANIMYCCKUMHU IIPCAMCETAMMU, pa60qee MECTO
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MMOJIB30BAaTCJIA IICPCOHAIBHOI'O KOMIIBIOTCPA JOJIKHO COJACPIKATHCA B YACTOTC, HC

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. MeToauka v OpsIOK BBITIOJHEHUS Pa0OThI

1. Co3paiite KOHCOJIBHOE MPHIOKEHUE B COOTBETCTBUM C aJITOPUTMOM
OMMMCAHHOM B JJabopaTopHOii pabote Nel.

2. Uzyuute matepuan B paznene «Teoperudeckoe 0O0CHOBAHME)» JTaHHOMN
nabopaTopHOM pabOTHI.

3. Moaudunupyite NCXOIHBIN (aiii Kak moka3aHo Ha puc. 2.1.

=

—using System;
using System.Collections.Generic;
using System.Ling;

N

¥ 3 I SN PV

‘using System.Text;
6 [-namespace LR_One
7 |1
8 E class Program
9 {
10 static void Main(string[] args)
11 {
12 int a;
13 int b = 7;
14
15 string str = "Hello, World!!!"™;
16§ ||
17 a = 123;
18
19 Console.ReadKey();
20 }
21 }
22 |}

Pucynok 2.1 — O0bsBienue nepeMeHHbix B C#.

4. PaccMoTpuM IIpUBEACHHBINA TPUMEP TTOAPOOHEE:

4.1. B ctpoke 12 oObsiBIsieTCA IepeMeHHas TUTa int ¢ UMEHEM 4.

4.2. B ctpoke 13 o0ObsiBIIsIeTCS nIepeMeHHas Tuma int ¢ umedem b, mpuyem npu
OOBSIBIICHUU ISl HEE€ YCTAaHABIMBACTCSA HaYaIbHOE 3HAYCHHE, PAaBHOE 7.

4.3. B ctpoke 15 o0ObsBasieTcs mepeMeHHas Tuma String ¢ umenem Str u

UHUIHAIN3UPYETCs CTpOKOBbIM 3HaueHueM «Hello, World!!!».
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4.4. B ctpoke 17 mepeMeHHOW a NMPUCBAMBAETCS ILEJIOYUCICHHOE 3HAYEHHE
123.

5. 3amycTuTe NPUIIOKEHUE HA BBIIIOJIHEHUE. Y BAC JOJKHO MOSIBUTHCS MIyCTOE
OKHO KOHCOJIBHOTO NpHJIOKEeHHs. OYEBUIHO, YTO MCXOAHBIA KOJ, MPEACTABICHHBIN
Ha puc. 2.1 He mpeAnoiaraeT BpIBO/Ia KAaKOKW-Tn00 HHGOpMAIIMU HA SKPaH.

6. lns BbBOja uWHGOpMAlMM Ha DOKpaH BOCHOJIb3yeMcs  (pyHKuuen
Console.WriteLine, nsydennoir B maboparopnoit padore 1. J[06aBuM B UCXOAHBIN

daiin cnenyromniue ctpoku (ctpoku 19 — 21 Ha puc. 2.2).
—-'namespace LR_One
7 f
= static void Main(string[] args)

int a;
int b = 7;

string str = "Hello, World!!!";
a = 123;

e.WriteLine(a);

le . WriteLine(b);

s Writeline(str);

23 Conscle.ReadKey();

-
LS

(S

Pucynox 2.2 — Jlo6aBienne cTpok Koja Jijisi BEIBOIA 3HAYCHUN 00BSIBICHHBIX

IICPCMCHHBIX Ha 9KpPaH.

7. B mnpumepe Ha puc. 2.2 HUCNOIB3YETCS MPOCTOM BBIBOJ, TO €CTh HMS
NMEPEMEHHOM  MPOCTO  Mepelaercss B KayecTBe  IapaMmeTpa byHKIIUN
Console.WriteLine.

8. Ins  BeimonHeHust  ¢opmaTHOro  BbIBOJAa  (M3MeHeHus  (opmara
MIPEICTABIICHUS] BBIBOAUMOW WH(OOpMAIMK) HEOOXOIMMO pealin30BaTh BHIBOA B

cieayromeM Buae (puc. 2.3 uaMeHneHsl crpoku 19-21):
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1 [Fusing System;

2 | using System.Collections.Generic;
using System.Lling;

4 |using System.Text;

-inamespace LR_One

{
8 [ class Program
{
static void Main(string[] args)

1 {
12 int a;
13 int b = 7;
14

iS string str = "Hello, World!!!";
1 a = 123;

19 Console.WriteLine("3Hauenue nepemenHol a pasHo {@}", a);
nsole.WriteLine("a snadewne nepemenHoit b pasno {@}", b);

21 Console.WriteLine("sHayenue a+b = {@}+{1} = {2}", a, b, atb);

22 Console ,WriteLine(str);

24 Console.ReadKey();

5
-

)
[

Pucynok 2.3 — BeiBoa nH(opmanuu ¢ UCroib30BaHHEM (POPMATHBIX CTPOK.

9. BHUMaTeapHO M3y4YHTE KOJ MOJYYEHHON MpOTrpamMMbl, 3aTeéM BBIIIOJHUATE
WHIVBUAYAIBHOE 3aJaHue.
NuauBuayaabHOE 3a1aHKe.
OObsiBUTE TpeOyeMble IEpEMEHHbIE, MPUCBOWTE MM HAYaJlbHbIE 3HAYEHUS
(ompenenuTe CaMOCTOATEIbHO, 3HAYEHUS KAKOrO0 THUMA MOTYT HIPUHUMATH
NEPEMEHHBIE), BBIBEJAUTE HA 3KPAH C UCIMOJIb30BaHUEM (OPMATHOW CTPOKHU 3HAYEHUS

NCPEMCHHBIX U PE3YJIbTAT BBIYUCIICHUS BbIPAKCHUS B COOTBETCTBHUC C BApUAHTOM!

Bapuant Bripaxkxenue 1ist BBIYUCIIEHUS
1 F=a_l+b—a-(x+Yyb)
2 Se=wlll+bt—x+y-w
3 R x=a-b+b/t—x+1f-i_2
4 c=gh+b-g3—x+y/w
5 H=30 pyp XY
d17 4
6 Z:§+y-f—f+y
f 4
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7 35 a+ Et
a=__-2+z2-a—
a 4
8 p0= 22 Zvew+ G 1.a- 2TEAVW
G 1 a
9 Se=wlll+bt—x+y-w
10 R x=a-b+b/t—x+f-i_2
11 g=w-h+b-g3-0g3+y/w
12 ce = LN, g7/ AHALTEN
di7 4
13 Zze=35+y-f—f+y
f 4
14 t:35-z+z-a—a+Et
a 4
= A= Zvews G _1.a- AFEYW.
G 1 a
16 Zxy=a_5+b—a_5-(b+y)
17 ch:£-2+z-f1— f1+ Et
fl
18 ch:rx~z+z-f1—M
rx
19 _H =Kl+k2—k3+ SEKE
k3
20 Fy=a 1+b—-a_1-(x+Yy)
21 G _1=yley24y3 LEYEEYS
3
22 R=2-Xx+2-y—-4-X-y+2z
23 gli=t-z+7- fl——=t=
t
24 Y=Z-(z+x)+z/Z—zJrZ
X+ X
25 U:rx-z+z-Y—u
rx

7. Coneprxanue oT4era u ero popma

Otuet no 1adbopatopHoOii padboTe AOIKEH COAEPIKATD:

1. Homep u Ha3BaHUE Ta0OpaTOPHON pabOTHI.
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2. llenn maGopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJILHBIC BOITPOCHI.

4. DkpaHHble (GOPMBI M JHCTUHT MPOTPAMMHOTO KOJa, IOKAa3bIBAIOIINEC
HOPSZIOK BBIMOJTHEHUS J1TA00OPaTOPHOH padOTHhI, U Pe3y/IbTaThl, OJydeHHBIC B X01¢ €€
BBITTOJTHCHUSI.

OT4eT O BBHINIOJHEHHWH JIAOOpATOPHOUW pabOThI B MHUCHMEHHOM BHUJE CIAETCS

IIPETOAABATEIIIO.

8. KOHTpOJIBHI)Ie BOIIPOCHI

1. Yto Takoe nepemenHasn? Kak o0bsiBisiercs nepeMeHHas?

2. Kak o0bsaBinsieTcss KoHCTaHTa? YeM KOHCTaHTa OTJIIMYAETCs OT ePEMEHHON?

3. Kakue Ttunel 3HaueHuit npumensitorcst C#?

4. Yewm tun char otaudaeTcst OT THMa string?

5. Kak npousBoautcs nHULMANU3alMs nepeMeHHbIx? Kak mpou3BoguTcs
WHULMATU3alMs] KOHCTAHT?

6. Uto Takoe ynpaisiomye NociIe10BaTeIbHOCTH?

9. Cniucok muTeparypsl

J171s1 BBITIOJTHEHUS TAOOPAaTOPHOM paboThl, MPU MOJATOTOBKE K 3allUTE, a TAKXKe

IJIs1 OTBCTAa HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHIAYCTCS HCIIOJIB30BATH CIICAYIIIUC

ucrounuku: [1], [7].
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JJABOPATOPHASI PABOTA 3. UICTIOJIb30BAHUE BO3MOXHOCTEN
KOHCOJIBHOI'O BBOJIA-BBIBO/IA.

1. llenb U coaepxkaHue

L[GJ'IB Ha60paTOpHOﬁ pa60T51: HN3Yy4YUTb KOMAaHIbl BBOAA4 W BbLIBOJA HAHHBIX B
KOHCOJIBHOM ITPHUJIOKCHUMU.

3agaun 1a00paTOpHOM PabOTHI:

— HayuuThes nmpuMeHaTh GyHkiuu Console.Write u Console.WriteLine;
— HayuuThes npuMenaTh GyHkiuu Console.Read u Console.ReadLine;

— HAY4YHUTHCA UCIIOJIb30BATH (1)0pMaTI)I BBIBOJA AJIA PA3JIMYHBLIX THIIOB JaHHBIX.

2. Teopetuueckas 4acTb

B mpeapiaymux J1a00opaTOpHBIX padOTax yiKe HCI0Ib30Bajach KOMaHIa
Console.WriteLine. PaccMoTpuM ee cHHTaKCHC TIOIpOOHEE:

Console.Writeline("Crpoxa vexcta");

Dra 3amMch O3HAYAET BBI30B CTATHMYECKOro MeToja kiacca Console. B
KauecTBe MmapameTpa (PyHKIIUH IepeIaeTCs CTPOKa, KOTOpas BHIBOJUTCS B KOHCOJIb.

CymiecTByeT Takxe (PyHKIIMS:
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Console.Write("Crpoka TexkcrTa");
OTOT METOJI TaKXKE OCYILECTBIISIET BBIBOJI, TOJIBKO HE IEPEBOIUT KapeTKy Ha
CIICTYIOLIYIO CTPOKY.
PaccMoTpeHHBIE METOABI TaKKE IO3BOJISIIOT OCYIIECTBIATH  (DOPMATHBIM

BBIBO/I, aHAJIOTUYHBIN (yHKIMH printf si3p1ka Cu, HanpuMmep:

int a =100, b = 13, c = 23, d = 9, e = 0;

Console.Writeline("Nepemennans a = {@}, nepemenHaa b = {1}," +
"nepemenHans ¢ = {2}, " +

"nepemennan d = {3}, " +

"nepemennan e = {4}", a, b, ¢, d, e);

B nmanHoM mpuMepe B KadyecTBE MEPBOr0 MapaMeTpa IMepenaeTcs CTpOKa,
cojJieprkaiiiasg Mapkepsl B GUrypHbsix ckoOkax. [Ipu BeIBO/Ie HA MecTa MapKepoB OyayT
MOACTABIICHBI TApaMETPhl, KOTOPHIE CIEAYIOT 32 CTPOKOKIA.

[Ipu dopmaTHOM BBIBOJIE MOXKHO 3aJ1aBaTh IIUPUHY TOJIA BBIBOJA, JJISI ATOTO

H€O6XOI[I/IMO BOCITIOJIB30BATHCA CIACAYIOIHUM IIPUCMOM!

int a =100, b =13, ¢ =23, d =0, e = 0;

Console.WriteLine("MepemenHans a = {@, 5}, nepemennas b = {1, 5}," +
"nepemenHas ¢ = {2, S5}, " +
"nepemennas d = {3, 5}, " +

"nepemeHHan e {4, 5}", a, b, ¢, d, e);

B nanHoM npumepe BHIHO, YTOOBI 3aJaTh UIMPUHY BBIBOJAA HEOOXOIUMO
UCIONIb30BaTh B (hopmate {n, w}, rae n — NOPAIKOBBIA HOMEpP MapamMeTpa, a w —
mMpUHA o0JacTH BhIBOJA (3HAK W TIO3BOJIIET OCYIIECTBIATH BBIPABHUBAHUE
BBIBOJAMMOI0 3HAYEHUS 110 JIEBOMY HJIM IIPABOMY Kparo).

[Ipu BBIBOJE Takke MOXKHO J0OABIATH CTPOKy ¢opmaTta BMECTE C

HEeOoO0s3aTeIbHBIM 3HAUEHUEM TOYHOCTH (Tabmuima 2.1).

Ta6nuna 3.1 — OcHoBHBIE CTPOKHU (hopmara.

Croka Onucanue
C JlokanbHbIN (hopMaT BaTIOTHI
D Hecatuunbiii popmart. IIpeoOpasyer 1e10€ K OCHOBAHUIO

10 wu cHaOxkaer BeaylIMMHU HYJSIMH, €CJIH €CTb
cnenuprKaTop TOYHOCTH.

E Hayunsiit (3xcnioHeHnmanbHeii) Gopmat. Cnenudukarop
TOYHOCTH  YCTAaHABJIMBAECT KOJUYECTBO  JCCATHYHBIX
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pa3psa0B (10 yMOT4aHuto 6).

F ®opmar ¢ QukcupoBaHHON 3amsaTod. CrneuuduraTop
TOYHOCTHU 33J]aCT KOJMUECTBO JIECATUUIHBIX PA3PSIIOB.

G OO6muit popmat. Popmatuposanue E nmm F.

N Yucnosou dhopmar. dopmaTupyer YHCJIO c

Pa3aEIUTENIIMU ThICAY — 3aIATHIMMU.
[IponienTHBIN hopmaT

[ectHanuatupuunbiii hopmat. CrnenudukaTop TOUHOCTH
UCIIOJB3YETCS IS YKa3aHHs BEAYIINX HYJEH.

X| o

HpI/IMep HNCITIOJIB30BAaHUA @OpMaTaI
float a, b, c, res;

Console.Write("Beeagute a > ™);

a = Convert.ToSingle(Console.Readline());
Censole.Write("Beegute b > ");
b = Convert.ToSingle(Console.ReadLine());
Console.Write("Bsegute ¢ > ");
¢ = Convert.ToSingle(Console.Readline());

res = (a+b) * c;

Console.WriteLine("\n\n");

Console.Writeline("Aenexuwin popmat {@:C} \n", res);
// Console.WriteLine("fAecaTuunuil popmar {@:D1@} \n", res);
Conscle.Writeline("3xcnoxeHumanbhuin popmat {@:E} \n", res);

Conscle.WriteLine("®opmaT ¢ duxkcuposaHHoW sanaTton {@:F3, 7} \n", res);
Conscle.WriteLine("06uuit popmar {0:G} \n", res);
Console.WriteLine("\Yucnoeoi ¢popmar {@:N} \n", res);
Console.WriteLine("MpouexTHuit dopmat {@:P} \n", res);

// Console.WriteLine("BecTHaguaTupuurwit ¢opmat {@:X} \n", res);

N3yunte mnpeactaBieHHbI IpuMep. BBINONHWTE AaHHBIA KOI B Cpene

BBIITOJIHCHUA.

B knacce Console taxke CyIiecTByIOT METO/IbI, MO3BOJISIONINE CYUTHIBATH
uH(OpMaIUIO, BBOJUMYIO MOJIH30BATEIEM:

string str;

str = Conscle.ReadlLine();

Console.WriteLine("su sBEAM CTpoOKy: + str);
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B nmanHOM mnpumepe CTpoOKa, BBEICHHAs I10Jb30BATEIEM, CUYUTBHIBACTCS B
NEPEMEHHYIO Str, 3aTee OCyLIeCTBIsIETCS €€ BbiBoJA. HaOepure naHHbBI mpumep B

cpene VS 1 u3yuure Koa.

3. O6opynoBaHUE 1 MaTEPUAITBI

Jlnst  BeITIOJTHEHHST 1aOOpaTOpHOM PabOThI PEKOMEHAYETCS MCIOJIb30BaTh
MEPCOHAJILHBIN KOMITBIOTEP CO CICAYIOIUMH XapaKTePUCTUKAMU: 64-pa3psaHbli
(x64) npoueccop ¢ TakToBoi yactoroi 1 I'T1 u BeIlIe, onepaTuBHas namsth — 1 '0 u
BBIIIE, CBOOOJHOE JMCKOBOE IMPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. Ilporpammuoe o0OecreueHue: OIEpalMOHHAs CHCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Briie.

4. Yka3zanus 10 TEXHUKE 0€30I1aCHOCTH

Texnuka O€30MACHOCTH TPU  BBHINOJHEHUU  JIAOOPATOPHOW  PabOTHI
oTpeeNsieTcsl OOIMIETPUHATON JIsl TOJb30BaTeNield MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJINTH PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJajeHue MpOrpaMMHOT0 00€CTI€UeHHUS; B CIy4yae HEUCIPABHOCTH MEPCOHAIBHOTO
KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCTYKHMBAIOIIEMYy TEpCOoHaNy JabopaTopuu; He
KacaTbCsl DJIEKTPUYECKUX PO3ETOK METAUTMUECKUMHU MpeIMeTamMu; pabodee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

pasp€macTCsa BO3JIC IIEPCOHAIILHOI'O KOMIIBIOTEPA IPUHUMATD ITUITY, HAITUTKH.

5. Meroauka v MOpsi0K BHIMOTHEHUST pa0OThHI

1. Co3zpaiiTe KOHCOJIBbHOE MPUIIOKEHUE B COOTBETCTBUU C aJITOPUTMOM,
MIPEICTaBIICHHBIM B TabopaTopHOit padote Nel.
2. BrlinonHuTe HHIMBUIYAIBHOE 3a/1aHKE, BHITTOJIHUB BBIBOJI PE3YJIbTATA C

UCIOJIb30BaHUEM BCEX BO3ZMOXKHBIX (DOpPMATOB, MpeACTaBIEHHBIX B Tabmuie 2.1.
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I/IHI[I/IBI/II[yaJILHOe 3aaHue.
OObsBUTE Tp€6y€MI)Ie IMCPCMCHHBIC, 3HAUYCHUA IICPCMCHHBIM II0JIB30BATCIIb
AOJDKCH IIPpUCBAaMBATL B IPOLCCCC BBIIIOJHCHUA IIPOrpaMMbl (C‘-II/ITI)IBaIOTCH C
KOHCOJII/I), BBIBCINUTC Ha JKpaH C HCIIOJIB30BAHHCM q)OpMaTHOﬁ CTPOKH 3HAYCHUA

MCPCMCHHBIX U PE3YJIbTAT BBIYUCIICHHUA BBIPAKCHUA BO BCCX BO3MOKHBIX q)opMaTax:

BapnaHT BLIpa)KeHI/Ie AJIF BBIYUCICHUSA
1. F=a_1l+sin(b)—a-(x|+y5)
2. Se:tg(W111)+bt—l+y-W
X bt
3 R x= 2P Lprtox+fei 2
sin(f)

4. ¢ =cos(gh) +b- /a3 —|x—y|/w
5. [a-

HoVI N sy XY
6. 35 fry

Z=—+cos(y-f)-

H v-f)-—,

1. 35 a+Et

a q=""-z+z-a-

a
8. AO:—35 ~cos(Zvcw)+G_1-a—a+Sm(ZVCW)
G 1 a
9. Se=+/wlll+sin(bt) —x+y-w
10. R_x=a-b+ﬁ—x+ f -‘i_Z‘
t

11. g =~w-h+b|-g3-cos(q3)+y/w

12. .
eo= 9N 417/h- /w
di7 4

13.
Zze=\/§+cos(y- f)— f Zy
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14, 3B a++/Et
t=—-z+sin(z-a)—
a 4
15. -
AO=— . Zvew+G _1.a- |22V
G 1 a
16. a_»>s :
Zxy = —E +b—a_5-(sin(b) + )
L ch="2 7 +zsin(f1)- THE!
fl
18. ch=cos(rx)-z+|z- f1- E‘
rx
19. _H =ki+sin(k2) —k3+ /_':I"z2
k3
20. Fy=a_1+[b-sin(a_1)- (x+y)|
21. _G_1=yl+ [y2+ ya- I y2+y3‘
3
22. R=2-sin(X) +2-y—4-X-y|+2
23. gli=t-z+ J7-|f1- fl+U‘
t
24. Y =Z-sin(z+Xx)+ z/Z—w‘
X+ X
o5 Y+z2
U= rx—-z+z-Y-__
| | rx

7. ConeprxaHnue otyeta u ero opma

Otuet 1o 1adopaTopHON paboTe TOHKEH COJIEPKATh:
1. Homep u Ha3BaHue J1a00paTOPHOM pabOTHI.
2. llenn maGopatopHOii pabOTHI.

3. OTBeTHI HAa KOHTPOJIbHBIE BOMIPOCHI.
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4. DOkpaHHble (GOPMBI M JHCTUHI MPOrPAMMHOTO KOJa, MOKAa3bIBAIOLINE
MOPSJIOK BBIMOJIHEHUS 1a00paTOPHOM padOThI, U PE3yJIbTaThl, IOJYYEHHBIE B XO/€ €€
BBITIOJTHEHMSL.
OTueT O BBINOJHEHUH JIAOOpPATOPHOW pabOThl B MUCHMEHHOM BHJE CIAETCS

MPErno/IaBaTelto.
8. KoHTpoJibHBIE BOTIPOCHI

1. Kak odopmiisieTcss KoMMEHTapHii?

2. Kakue ¢pyHKIUU UCTIONB3YIOTCS IS BBIBOJIA MH(GOPMAIIMKN B KOHCOJIb?

3. Kakue ¢hyHKINN UCTIONB3YIOTCS ISl CYUTHIBAHUS MH(DOPMAIUU C KOHCOHU?

4. Kaxue dhopmartsl BbIBOA BBl 3HaeTe? ONUILINTE UX.

5. Kakoil kmacc comepXUT CTaTHYECKHE METOJIbI JJIi KOHBEPTUPOBAHUS
3HAYEHUN U PUBEACHUS X K TpeOyeMOMy THUITY?

6. Kakoil kmacc COAEPKUT CTaTHUYECKHUE METOJbl — MaTeMaTHUECKHEe

¢bynkunn? Yto Takoe ynpapIsSioNIKe MOCIeI0BATEIbHOCTH?
9. Cniucok nuTeparypsbl
Jlj1s BBINOIHEHUS 1a00paTOPHOM pabOThI, MPHU MOJArOTOBKE K 3alllUTE, a TAKXKE

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJB30BATH CICAYIIHC

ucrounuku: [4], [7], [8].
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JIABOPATOPHAA PABOTA 4. YIIPABJIEHUE [IOTOKOM
BBIITOJIHEHUA C UCITOJIB3OBAHUEM OIIEPATOPOB IF, SWITCH

1. llenb U coaepxkaHue

Ilenp  maGoparopHO¥l  pabOTHI: HW3YyYUTh  OMNEPATOPHI,  IO3BOJIIOIINE
OpraHU30BLIBATH HEMOCIICIOBATEIHFHOE BBHITTOJIHEHHE MPOTPAMMHOTO KOJIa.

3agaun 1a00paTOpHON PabOTHI:

— HAyYUThCS IPUMEHATH YCIIOBHBI] omiepaTop if;

— HAy4UThCS MPUMEHATH oriepaTop nukia for;

— HAYYUTHCS IPUMEHATH OTMIEpaTOphl BbIOOpa switch.

2. Teopetuueckas 4acTb

2.1 YcnoBHEBIN oniepaTop.

B npenpiaynux nabopaTopHbIX paboTax OBUIM  PacCMOTPEHBI  BOIPOCHI
nmporpaMMupoBaHus Ha sizbike C# ¢ HCHOJMB30BaHUEM TOJIBKO TMOCIEI0BATEIHLHOTO
BBITIOJIHEHUS ONIEPATOPOB MPOTPAMMBI.

B si3p1ke C# (kak ¥ B OOJIBIIMHCTBE SI3bIKOB) MOKHO BBOJWTH YCIIOBUS, IIUKIIBI,

BCTBJICHUA.
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VYcaoBublid oneparop B C# MO3BOJISIET OPraHU30BaTh YCIOBUE THUMA «ECIH ...,

TO ..., HHAYE ...».

CHUHTaKCHC YCIIOBHOTO OIIeparopa:

It (ycnosue)
onepamop
[else if (ycrosue)

onepamop

else
onepamop|

B 1aHHOM CHHTaKcuce onepamop MOXKET OBITh COCTaBHBIM OIEPATOPOM
(rpymma omepaTtopoB S3bIKA, 3aKIIOYCHHBIC B (UTYpPHBIE CKOOKH). Y CIIOBHBIM
orepaTop COJACPIKUT TOJIBKO OJTHO 00s3aTeNIbHOE 3ape3epBupoBanHoe ciioBo — If. Bee
OCTaJbHBIC KOHCTPYKIIMH HE SBISIOTCA O0O0S3aTeIbHBIME (B CHHTaKCHYECKOM
OIMCaHWU Ha 3TO YKa3bIBAIOT CKOOKH [ ]).

[Tpumep HCMoIB30BaHKS YCIOBHOTO OIIepaTopa:

inta =100, b=13, c =23, d =0, e =0;

if (a == 100) // Ecnn a pasHo 100
' // Ysennyusaem b Ha 1000
b += 1000;
else if (a < 100) // wHaue ecnu a meHbwe 100
v // wamernsem zHaqvenuwe d
d=b+ c;
// W W3MEHAEM 3Ha4YeHwe e
§ e=a+b;

else // wHauye (OCTanbHuE BapuWaHTH HE NPEeAyCMOTPEHHHE NEPBLIMA ABYMA YCNOBUAMM)
: // edtkbxbdftv a Ha 1
at+;

/7 NpoACNXaeTCA NoCNefoBaTe/IibHOE BHNOAHEHWE NpPOrpamMMvb

Console.WritelLine("{@}", a);

B MpCACTAaBJICHHOM IIPUMECPE CHavajlla IPOBCPACTCA ABJIICTCA JIM 3HAYCHUC

nepemMeHHoi a paBHbIM 100.
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1. Ecnu «/la», TO BBITIOJNHSETCS] €IWHCTBEHHBIN orepaTop (yBenudeHHe b Ha
1000). Ha 3ToM BBINOJIHEHHE BCErO YCIOBHOIO ONEPATOpa 3aBEPUIEHO W Iporpamma
NIEPEXOAUT K BBIIIOJHEHUIO OIEpaTOpPOB, CIEAYIOUIMX 3a HUM, TO €CTh K BBIBOAY
3HAYEHHUA a.

2. Eciiu mepBo€ yCclI0OBUE HE BBIIIOJIHUIOCH, IPOBEPSIETCSI BTOPOE — SIBJISIETCS JIN
a wmenbme 100 (kouctpykuus else if). Ecim 3T0 yTBep)KAeHHE HMCTHHHO, TO
BBITIOJIHAETCS COCTABHOM ONEPATOp, COCTOSINIMN W3 JIBYX — WU3MEHEHUE 3HAYCHUU
nepeMeHHbIX d U €. 3aTeM OCYIIeCTBISETCS MEPEX0/] K BRIBOLY IEPEMEHHOH a.

3. Ecnu He BBINOJHWIOCH HU OJIHO YCIIOBUE C OIEpaToOpoM if, TO BBIOJIHSAETCS
OIepaTop, YKa3aHHBII MOCIIe 3ape3epBUPOBAHHOTrO cioBa else. B qanHOM cimyyae 31o
HECOCTaBHOW oneparop (a yBeauMuHuBaeTcs Ha 1), modToMy (PUIypHbIE CKOOKH MOYKHO
HE IIUCAaTh.

Bo Bceii 3TOH KOHCTPYKIIMHM TOJILKO omepatop If sBisiercs 00s3aTebHBIM.
Konctpykuuii else if moxxer ObITh JH000€ KOJMuecTBO, a If u else — Toybko Mo
OTHOMY.

Enie onuH npuMep yciaoBHOTO onepaTopa:

int a = 100;

if (a >= 100)
f
1

}

vle.Writeline("3nauenne nepemenncit a Bonbwe wnn pasHo 160");

B nanHOM ciydae BBIBOJ B KOHCOJIb BBIITOJIHUTCS TOJIBKO €CJIH a 00JIbIie Tu00
paBHo 100.MHaye yclioBHBIM omeparop HUYEro He BbiBeneT. PUrypHble CKOOKU B
JAHHOM MPUMEPE MOKHO OIyCTHUTb.

OOparutre BHMMaHWE, YTO JJIsi TPOBEPKHM Ha PABEHCTBO HCIOJIb3YETCS
orepatop ==, a He =. 3HaK «paBHO» HcHojib3dyerca B C# nns mpucBauBaHUS
3HaueHui. CiieyeT MOHUMAaTh, YTO YCIOBHOE BBIPAXKEHUE, CTOALLEE B KOHCTPYKLUU

If 10;DKHO BO3BpaInaTh OyJIeBO 3HAYCHUE.

Hampumep, cneayromuii yCIOBHBIN omepaTop Beeraa OyAeT BHIMOTHATHCS:

else
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2.2 Onepatop BbIOODA.
CuHTakcuc orneparopa:

switch (nepem)

{
case xoncmanmal.
onepamop _1;
break;
case xouwcmanma2
onepamop _ 2,
break;
default :
onepamop _ N,
break;
}

B nanHOM ormepaTope ocCyIiecTBISETCsl BHIOOp omeparopa (KOTOPBIM MOXKET

OBITh COCTaBHBIM) B 3aBUCHUMOCTH OT 3HAUCHUS NepeMeHHOU nepem . Ecnu nepem

paBHA 3HAYCHUIO KOHcmanumal, To BRIMOTHUTCS onepamop 1, ecniu KoHcmanma?2 —
onepamop _ 2, u T.1. Ecnmu HA 0JTHO 3HaYCHME, YKa3aHHOE B KaKOM-JIHOO OTiepaTope
Case, HE COBMHAJIO CO 3HAYEHUEM nepem, TO BBIMOJHUTCS ONEpaTop, YKa3aHHBIA B

ceknuu default . BayTpu kaxkmol cekiuu case ciemyeT ykaszaTh omepatop break,
KOTOPBIH TPEIOTBpAIIacT MPOBEPKY JAPYTHUX YCIOBHH TOCIE BBIMOJHEHUS JAHHOTO
omepatopa. CnemyeT oOpaTuTh BHHMaHHE, YTO B CEKIHMIX CASe cCIeayeT
WCITIOJI30BATh TOJBKO KOHCTAHTHI (TIEPEMEHHBIC HE JIOMYyCKAIOTCH).

[Tpumep ucnosbp3oBaHue onepaTopa SWitch ... case:
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// OpraHn3ayvs OTBETa Ha AENCTBXE NOAL30BaTEeNA:
string text = "1 - Busog rpynns \n" +
"2 - Busop damunuum npenogasartensa \n" +

"3 - BuBop HassaHuAa npegmeTa \n" +
"4 - Busoa npuseTcTsua \n";

Console.Write(text + "Bsegure xomamay > ");
int result = Convert.ToInt32(Console.ReadLine());

switch (result)

{
case 1: { Console.WriteLine("WCTH - 101"); break; }
case 2: Console.WriteLine("Huxkonazes Esrenun MsaHoBuwy"); break;
case 3: { Console.Writeline("TexHonoruu nporpammuposanns”); break; }
case 4: Console.WriteLine("Mpueet !"); break;
default: Conscle.WriteLine("HegonycTumuit sapuant !!!"); break;
}

N3yunTe npeacTaBieHHbIN IPUMEDP CAMOCTOSTENBHO.
4. O0opyn0oBaHUE U MaTepUAIIbI

Jlis  BBIONHEHUsT 7a0OpaTopHOM paboOThl PEKOMEHAYETCS HUCIOJIb30BaTh
NEPCOHAIBHBII KOMIBIOTEP CO CIEAYIOUIMMHU XapaKTEepUCTUKAMU: 64-pa3psiaHblil
(x64) npoueccop ¢ TakToBo# yactoror 1 [T u Beiie, onepaTuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE MAMCKOBOE IMpOCTpaHCTBO — He MeHee 1 I'0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHHe: OINEpalloOHHAs CHUCTeMa

WINDOWS 7 u Beimre, Microsoft Visual Studio 20112 u Brime.
5. Ykazanus no TexHuke 0€30I1acHOCTH

TexHuka 0€30MaCHOCTH TPH  BHINOJHEHUHM  JabOpaTopHOM  pabOoThI
OTIpeeNsIeTCsl OOIENPUHATON IS TIOJIB30BATENIC MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOoCTOSATEIbHO HE MPOU3BOJIUTH PEMOHT MEPCOHATIBLHOIO KOMITbIOTEpPA, YCTAHOBKY
U yAalleHue TporpaMMHOr0 00eCTeYeHHs; B CIIy4ae HEMCIPABHOCTH MEPCOHATIHLHOTO
KOMITBIOTEPA COOOMIMTH 00 ATOM OOCTY>KHUBAIOIIEMY TEPCOHANy jabopaTopuu; He
KacaTbCsl JJIEKTPUYECKUX PO3ETOK METAUIMUECKUMHU IpeaMeTamu; paboyee MecTo
MOJI30BATENSI TIEPCOHATBLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UUCTOTE; HE

paspemacTcCsda BO3JIC IICPCOHAIBHOI'O KOMIIBKOTCPA IIPUHUMATD ITUIITY, HAITUTKH.



39

6. MeToauka 1 OPSIOK BHIOJTHEHUS Pa0OThI

1.  Co3zpaiiTe KOHCOJIBHOE MIPUIIOKEHUE B COOTBETCTBHH C aITOPUTMOM,
IIPE/ICTABIICHHBIM B JabopaTopHOi padote Nel.

2.  BpImonHuTe MHHAUBUAYATBHOE 3a7aHKe. Bo BceX 3aaHUsX MIEPEMECHHBIC
X, Y ABJSIOTCS BEICCTBEHHBIMU U BBOJIATCS MOJIb30BaTeNieM. KonmnuecTBo
clIaraeMbIX TaK)Ke BBOJMTCS IOJIb30BaTeeM. [IporpamMma qoHKHA BEIBECTH CYMMY

3aJaHHOTI'O 4HCJIa YJICHOB ITOCJICIJOBATCIBHOCTH.

NuauBuayabHOE 3a1aHKeE.
[lepen BbIMONHEHHEM 3aJaHUsl TPeOYeTCs CaMOCTOSITENILHO ONPEIEIUTh
3aKOHOMEPHOCTh MU3MEHEHUS YIEHOB MOCIEA0BATENBHOCTH, YTOOBI IPUMEHUTD LUK,

YCJIOBHBIN OmepaTop UM, €CJIM MOTpedyeTcs, onepaTop BeIOOpa.

Bapuant Bripaxxenue miist BBIYUMCICHUS
1 o osind(Y)  sin®(X?)  sin’(Y3)  sin%(X4)
=— + — + —-...
1.3 3-5 5.7 7-9
2 1 X Y? X3 Y4
Z = — + - + —..
1.3-5 2-4.6 3-5-7 4.6-8 5-7-9

2 4 6 8
3 Z:X _Y +X Y + ...
1.3 3.5 5.7 79

4 Y. X Y?.X% X4.y® X®8.y®
Z= - + - +...
2 4 6 8
5 A sin(X)-1g(Y) In(X3)-cos(Y?) sin(X®)-lg(Y® In(X")-cos(Y?
T 3! } 51 i 7! B
6 X Y? X3 y#

Z=1-_+___ —

+_— —... (B 3HamMeHarene (paxrTopuan
2 6 24 120 ( b praz)

7 Y-X?2 X.¥Y3 Y.-X* X.y°
S=— + —~ + -
1-3 2-4 3-5 4.6
8 sin(X?) cos(Y?) sin(X*) cos(Y>)
=1- + — + —...
2 3 4 5
9 1 X X2 X3
L=__— + - + ...
1.3 2.4 3.5 4.6
2 4 6 8
10 Z:X _Y +X Y +...

1.3 3.5 5.7 7-9
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11 X -sin(Y) X3.cos(Y?) X>°-sin(Y3) X7.cos(Y?)
=— + — + —...
1-2 3-4 5-6 7-8
12 X Y3 X? Y’
p=- + — + —...
1.2.3 3-4-5 5-6-7 7-8-9
13 sin(X2)+Y cos(Y3)+X sin(X*)+Y cos(Y°)+ X
=1- + - + -
2 3 4 5
14 Y24+ X YZ-X% X*4+Y® XB_Y®
Z= - + — + ...
1-2 2-4 4.6 6-8
15 B cos(X)-sinZ(Y)+cos4(X)-sin3(Y) cos5(X)-sin6(Y)+
1.2 3-4 5.6
16 sin(Y)-X? X-cos(Y®) sin(Y)-X* X-cos(Y?)
=— + — + —...
1.3 2.4 3.5 1.6
17 ,__9()-ctg(X?)  tg(X)-ctg(v") tg(¥)-ctg(X") tg(X)-ctg(Y")
1.3 2-4 35 4.6
18 1 X Y2 X° Y*
= _ - 4+ - 4+ —...
1 2t 31 41 5l
19 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
T a T w T a
20 Y. X Y?.X% X4.y® X®8.y®
Z= - + - +...
2+1 4-2 6+4 8-6
21 ] +1—cos(Y) Y+cosz(X)+X2—cos3(Y) Y3+cos4(X)+
1.3-5 2.4.6 3.5.7 4.6-8
22 X-Y YZ-X7 X3-Y3 Y*-X*
Z= — + - +...
1-3 2-4 3:-5 4.6
23 1-cos(Y) Y +cos?(X) X?-cos’(Y) Y?+cos*(X)
Z =1+ — + — +
1.3-5 2-4-6 3:-5-7 4.-6-8
24 (X=-Y) (Y-X)* (X-=Y) (Y-X)®
Z= - + - +...
1-3 3-5 oS- 7 7-9
25 . YZ2.sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y®)-X®
= — + —~ +
2 4 6 8

7. Coneprxanue oT4era u ero popma

OTuet o 1abopaTopHOii paboTe AOMKEH COAEPIKATD:
1. Homep u Ha3BaHUE Ta0OpaTOPHON pabOTHI.

2. llenn maGopatopHOii pabOTHI.




41

3. OTBeTHI HAa KOHTPOJIbHBIE BOMIPOCHI.

4. DOkpanHble (GOPMBI M JHCTUHI MPOrPAMMHOTO KOJa, MOKAa3bIBAIOIINE
HOPSZIOK BBIMOJIHEHUS JAOOPaTOpHOM padOThI, U PE3yJIbTaThl, OJyUYEHHBIE B X0/1€ €€
BBIIIOJIHEHHS.

OTueT O BBINOJIHEHUH JIAOOPATOPHOW pabOThl B NMUCBMEHHOM BHUJE CIAETCS

IMpCroaaBaTcCino.

8. KOHTpOJIBHI)Ie BOIIPOCHI

1. Kak oopmiisieTcss KoMMEHTapHii?

2. Onummre CUHTAaKCUC YCJIOBHOTO omepatopa. Kakume dwactu mgaHHOTO
oriepaTopa SBJISIIOTCS 00s3aTeIbHBIMU?

3. Onummre cuHTakcuc omneparopa BbiOopa. [losicHuTe mouyemy cremyer
UCIIOJIL30BaTh oreparop break BHyTpH Kaxaoro BeIOOpA.

4. MoxHo nmu ¢ nomomeio for peanmzoBats OeckoHeunbid 1ukn? [losicauTte

OTBET Ha IIPUMEpaXx.

9. Criucok nuTepaTypsl

J171s1 BBITTOJTHEHMS TaOOPATOPHOI pabOThI, MPU MOATOTOBKE K 3aIUTE, a TAKKE

IJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCBI PCKOMCHAYCTCA HCIIOJB30BATH CICAYIIHC

UCTOYHUKHU: [2-4].
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JIABOPATOPHAA PABOTA 5. YIIPABJIEHUE [IOTOKOM
BBIITOJIHEHUA C UCITIOJIb3OBAHUEM OITEPATOPA IIUKJIA FOR

1. llenb U coaepxkaHue

Ilenp  maGoparopHO¥l  pabOTHI: HW3YyYUTh  OMNEPATOPHI,  IO3BOJIIOIINE
OpPraHU30BbIBATH ITUKINYECKOE BHITIOJHEHNE TPOTPAMMHOTO KO/a.
3agaun 1a00paTOpHOM PabOTHI:

— HAYUYUTBHCA IIPUMCHATD OIICPATOP HMUKIIA for Bo Bi1OK€EHHBIX OUKIIAaX,

2. Teopetuueckas 4acTb

[MKIBl  MO3BOJISIIOT  BBIMIOJHATH  ONPEACIICHHYIO  IOCIEI0BATEIbHOCTh
OMEPATOPOB A0 TEX IMOP, MOKA BBINOJHIETCS HEKOTOPOE yciaoBue. Kakablil «Kpyr»
BBITIOJTHEHHUS 3TOT0 OJI0KAa HA3bIBACTCS UTEpAIUEH.

CuHTakcuc oneparopa:

for (unuyuanuzamop; ycnosue, umepamop)

onepamop

uHUuyuauzamop — BBIPAKCHUC, BLINIOJHACMOC IICPEa HCpBOfI I/ITepaHI/Ieﬁ

[UKJIA.
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ycaogue — BhIpaXeHue OyJIeBOro THUIMa, KOTOPOE MPOBEPSETCs Mepen Kaxaou
utepanue. Eclii OHO HCTMHHO TO WTEpalUsl BBINOJIHSACTCS, HWHA4YE — IUKII
3aBEPILACTCA.

umepaniop — BBIPAKCHUC, BBIYUCIIACMOC I1I0CJIC Ka)I(,HOﬁ HUTCpalnm.

[Tpumep npumeneHus orneparopa 1ukia for (mpumep 1):

f*
/

i * BNUMCAUTBD Cymmy uucen oT 1 po 1000

/ B eM MepemMeHHy®, Ko XPaHWT 3SHaJeHW YMMB SMCe)
// OBvasnsem nepemeHHy oTopas xpa aueHue cy cen

System.Int32 Sum = @;
// ObvaBnaem CHEeTYMK UUKNa
int i;

for (i = 1; i <= 1000; i++)
Sum += i;

N3yuute KOJ caMOCTOSTENbHO (co3/aiTe Takyto nporpammy B VS). Eme oaun

puUMep ISl CAaMOCTOSITEILHOTO H3yUeHUs (pumep 2):

/0
" BHMMCANTD Cymmy BCexX yucen, aenauuxca Ha 3 bes ocraTka
* M HAXOQAWMXCA B avanasode ot 1 Ao 1000000

w/

long Sum = @;
int i;

for (1 = 1; i <= 1000000; i++)
if (1 % 3 == 0)
Sum += i;

[Tpumep, oToOpakaroluii BO3SMOXXHOCTh IPUMEHEHHS uTepaTopa (mpumep 3):

FE -

* BUUMCAWTE CYMMy BCEXN YMCERN, OenAmMxcA Ha 3 bes ocTaTka
¥ M HaXogAwMxcAa B gWanascHe oT 1 go 1828888

& f

long Sum = 8;
int 1i;

for (1 = 8; 1 <= 18888808; i += 3)
Sum += 1;

OOparute BHUMaHUE, YTO MPUMEPHI 2 U 3 PEIIAIOT OJHY U TY ke 3ajady.
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3. OGopyaoBaHUE 1 MaTEPUATTBI

st BbIMOJIHEHUST J1a0OpaTopHOM pabOThl PEKOMEHAYETCS HCHOJIb30BaTh
NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOIUMHU XapaKTepUCTUKaMH: 64-pa3psaHblit
(x64) mpoueccop ¢ TakroBoii yactotoi 1 I'T'l 1 BeIile, onepaTiBHas maMsaTh — 1 0 u
BbIIlIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedueHue: OINepalnuoHHas CUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brimre.

4. Yka3zaHus M0 TEXHUKE 0€30IIaCHOCTH

Texnuka 0€30MacHOCTH TOpPH  BBINOJHEHUH  JabOpaTOpHOM  pabOoThI
oTpeJessieTCs] OOIICTIPUHATON ISl MOJb30BaTeNiel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOoCTOSITEIbHO HE MTPOU3BOAUTH PEMOHT NIEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJeHue TMPOrPaMMHOTO OOCCIICUCHHMS; B CIIy9ae HEHCIPABHOCTH TIEPCOHATHLHOTO
KOMITBIOTEpA COOOIIUTh 00 3TOM OOCTY)KHBAIOIIIEMY IEPCOHANy J1abopaTopuu; He
KacaThCs DJIEKTPUUYECKUX PO3ETOK METALIMYCCKUMHU TpeaMeTamMu; pabodee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJAEPKAThCS B UHUCTOTE; HE

paspemiacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCpA IIPUHUMATD ITUIY, HAITUTKH.

5. Meroauka v MOPSAOK BBIMOIHEHUS pabOThI

Heobxoaumo Moau@puIMpoBaTh NPHIOKEHUE, pa3padOTaHHOE B paMKax
nabopatopHoit paboThl Ned creaiommum oopa3om:

1. IlporpamMmMa JOKHA 3ampOCUTh MCXOJHBIE JaHHBIE JJISI BBIUMCIICHUS
BBIpKEHUSI.

2. [IporpaMMa BBIUKCIISIET BEIPAKEHUE U BHIBOJIUT PE3YJIbTaT.

3. 3aTeM mporpaMMa CHOBA 3ampalivBaeT BBOJ HCXOJHBIX JNAHHBIX U ILIHKII

IOBTOPSACTCA.
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C ucnonp3oBaHueM LuKIa for opranu3yite ykazaHHOE MOBEICHUE MPOTrpaMMbl
U CaMOCTOSITEIbHO OMPEEINTE KOMAaHy, KOTOpasi MPUBEAET K 3aBEPIICHUIO PaOOTHI
nporpaMMbl (Hampumep, Haxkara knaBuia «Escape», mnonb3oBarens JI0JIKEH

OTBETUTH Ha Bonpoc «IIponomkurs?» u T.1.).

NuauBuayaabHOe 3a1aHKe.
B kadecTBe WHIMBUAYAbHOTO 3aJaHUs HEOOXOJWMO HU3MEHUTh KOJ U3

nabopaTopHoit paboThl Ne4.

7. ConepxaHue otyeTa u ero gopma

Otuet no 1adbopaTopHO paboTe IOHKEH COJIEPKATD:

1. Homep u Ha3BaHUE TaOOpaTOPHON pabOTHI.

2. llenn maGopatopHoii pabOTHI.

3. OTBETH HAa KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHbie (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, TOKA3bIBAIOIIHE
TIOPSIIOK BBITTIOJTHEHUS JJa00paTOpHOI pabOThI, M pe3yIbTaThl, MOJYyUYCHHBIE B XOJ1€ €€
BEITIOJTHCHHS.

OT4eT O BBHINOJHEHUU JTA0OPATOPHOM PabdOTHl B MUCHMEHHOM BHJE CIIACTCA

MpCroaaBaTcCino.

8. KoHTposbHbBIE BOTPOCHI

1. Kak oopmitsieTcsi KoMMeHTapuii?

2. B paznene «Teopernueckoe 000CHOBaHME» MPUBEICHBI MpuMepsl 1, 2 u 3.
[Touemy B mpumMepax 2 u 3 i MepeMEeHHOM SUM BeIOpaH Tun long, XoTs B mpumepe
1 nst Sum BeIOpan Tutm int? O60CHYHTE OTBET.

3. OmemmTe CMHTAKCUC oreparopa Iukia for.

4. Moxxuo nmu ¢ nomompto for peanuzoBaTh OeckoHeuHbld nukN? [losicHurte

OTBET Ha IIPUMEpax.
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9. Criucok nuTepaTypsl

JJis BBIMOTHEHUS JTa00paTOPHOM pabOoThI, MPU MOATOTOBKE K 3aIllUTE, a TAKKe

L OTBETA HA KOHTPOJIBHBIC BOIIPOCBHI PCKOMCHAYCTCA HMCIIOJIB30BAThH CICAYIIUC

uctounuku: [3], [7].
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JIABOPATOPHAA PABOTA 6. YITPABJIEHUE [IOTOKOM
BBIIOJIHEHMA C UCITOJIb3OBAHUEM OITIEPATOPOB WHILE

1. llenb U coaepxkaHue

Ilenp  maGoparopHO¥l  pabOTHI: HW3YyYUTh  OMNEPATOPHI,  IO3BOJIIOIINE
OpraHU30BLIBATH HEMOCIICIOBATEIHFHOE BHIITOJTHEHHUE MPOTPAMMHOTO KO,

3agaun 1a00paTOpHOM PabOTHI:

— HayYUThCS MPUMEHATH OIIEpaTop MHUKJIa ¢ peaycioBuem While;

— Hay4UThCS MMPUMEHATH ONEpaTop IHKKIA ¢ moctyciaoBueM do ... while.

2. TeopeTnueckas 4acTh

[Muxkn while moxox ©Ha for Tem, 4YTO SBISCTCS KOHCTPYKIHEH C
MPEABAPUTEIILHON MTPOBEPKOU YCIOBUS MPOAOJLKEHMS IUKIA. HOo cMHTakcuc 1ukia
while Gosee makoHHYEH:

while (ycrosue)

onepamop

B JaHHOM CHHTAKCHCC onepamop MOXKCT OBITH COCTaBHBIM OIICpaTOpOM

(rpyrmima onepaTopoB sI3bIKa, 3aKITI0YEHHBIC B (DUTYpHBIE CKOOKH).
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Cnenyer monumath, 4yto While wucmonp3yercss nmns 3apaHee HEHM3BECTHOTO
KOJINYECTBA TIOBTOPHBIX BBITIOJHEHUH ONEPaTOPOB.

[Tpumep BeIMONHEHUS NUKIA (TpuMep 1):
* Uaxkn ByaeT BMNONHATBCA NOKa nonb3csatens He sseger O
bool Stop = false;

int chislo;

while (!Stop)

{
Console.Write("Beeante yucno > ");
chislo = Convert.ToInt32(Conscle.ReadlLine());
if (chislo == 9)
Stop = true;
}

Omneparop break yxe BcTpedasicsi B KOHCTPYKIIMU case onepaTopa switch mis
BbIX0/a U3 case. Ho break wacto mpumensiercs BHyTpu nukioB for, while u do ...
while. JlanHblli omepaTtop NpepbIBaeT BBHINOJIHEHHUE LIMKJIA U MEpeAaeT yIpaBJieHHUe
OTIepaTopy, CACAYIOMIEMY 3a IIUKIIOM.

[TpuMep, BBIMOJIHSAIOIIMIA TO e caMoe, 4To U npumep 1 (mpumep 2).

i * Uukn SyfneT BHNOAHATECA NOKa MNONb30BaTeNt He BESgeT ©
bool Stop = true;
int chislo;
while(Stop)
1

Console . Write("Beegure 4ucno > “);

chislo = Convert.ToInt32(Console.Readline());

if (chislo == @)
: break;
}

Crnenyetr oOpaTuTh BHUMAHHWE, YTO MUK SIBISIETCS OECKOHEUHBIM (JIOTUYECKas

nepeMeHHass StOp Bcerjpa sBisiercs true), HO BBIMOJIHEHHE IHMKJIA BCE PABHO

IIpepBETCs, €ClM ToJib3oBaTenb BBeAeT 0.
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Omneparop continue Takke MPUMEHSETCS BHYTPU LIMKJIA — OH OCTaHABIIMBAET
BBIIIOJIHEHNE TEKYyLIEH MTEpAlMd W HEMEMJICHHO NEPEXOAUT K BBIIOJIHEHUIO

CIICAYIONICH uTepaIuu.

3. O6opynoBaHUE 1 MaTEPUAITBI

Jlnst  BeITIONTHEHUST J1abOpaTOpHOM pPabOTBI PEKOMEHAYETCS WCIOJIb30BaTh
MEPCOHANILHBIN KOMITBIOTEP CO CICAYIOIIMMU XapaKTepUCTUKaMu: 64-pa3psiaHbli
(x64) npoueccop ¢ TakToBoil yactotoi 1 I'T'11 1 BeIIe, onepaTuBHas namsate — 1 ['0 u
BBIIIE, CBOOOJHOE MAMCKOBOE IMPOCTpaHCTBO — He MeHee 1 ['6, rpaduueckoe
ycrpoiictBo DirectX 9. Ilporpammuoe obOecreueHue: OIEpaliOHHAs CHCTEMaA

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Briie.

4. Yka3zanus 10 TEXHUKE 0€30I1aCHOCTH

Texnuka O€30MACHOCTH TPU  BBHINOJHEHUU  JIAOOPATOPHOW  PabOTHI
oTpeeNsieTcsl OOIMIETPUHATON JIsl TOJb30BaTeNield MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJINTH PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJeHue MpOrpaMMHOT0 00ECTICUEHHUS; B CITy4ae HEUCIPABHOCTH MEPCOHATHLHOTO
KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCTYKHMBAIOIIEMYy TEpCOoHaNy JabopaTopuu; He
KacaTbCsl DJIEKTPUYECKUX PO3ETOK METAUTMUECKUMHU MpeIMeTamMu; pabodee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

pasp€macTCsa BO3JIC IIEPCOHAIILHOI'O KOMIIBIOTEPA IPUHUMATD ITUITY, HAITUTKH.

5. Meroauka v MOpsi0K BHIMOTHEHUST pa0OThHI

1. Co3zpaiiTe KOHCOJIBHOE MPUJIOKEHUE B COOTBETCTBUU C aITOPUTMOM,
MIPEICTABJIICHHBIM B JJabopaTopHOil padoTe Nel.
2.BpinonHuTe UHIMBHUAYaIbHOE 3a/laHue. Bo Becex 3agaHusx nepeMeHHbieX,

Y SaBISIOTCS BCIICCTBCHHBIMHUA W BBOJATCA ITOJB30BATCIICM. KommuecTBo
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cllaraeMbIX Mojb3oBareneM He BBoauTcs. [Iporpamma nomxHa paboTaTh ClEAYIOIUM
oOpazom:
— TI0JIb30BATEIII0 BHIBOJUTCS IIPUTJIAIICHHE Ha BBOJL X U Y
— T10J1630BaTeIb BBOAUT X U Y
— IporpaMMa Ha4MHAET PacuyeT CyMMBbI, IIPH 3TOM BBIBOJIUTCS PE3yJIbTaT
pacyeTa, MoJTy4EHHBIN Ha KaXK10M UTEpallnH;
— CHayasa BbIBOAMTCS HoMep urepauuu (1) u cymma 1-ro ciaraemoro,
3aTeM MporpamMma OCTaHABIIMBACTCS U *KJIET BBOJA KOMaHIbI Mob3oBares (1
— IPOJOJKUTH, 0 — MPEKpaTUTh pacyer);
— €CIIM TOJIB30BaTelNb MPOAOJIKAET, BEIBOAUTCS HOMEp uTepaiuu (2) u
CyMMa 2-X CJIaraéMbIX U CHOBA Iporpamma JeT KOMaHJIbI MOJIb30BaTeNs, U
T.J.

3. HporpaMMa HC A0JI2KHAa UCIIOJIB30BaTh NUKII for.

NuauBuayaabHOE 3a1aHKe.
Ilepen BbIMONHEHMEM 3aJaHusl TPeOYETCS CaMOCTOSTENBHO ONPEAEIUTD
3aKOHOMEPHOCTh MU3MEHEHUS YIEHOB MOCIEA0BATENbHOCTH, YTOOBI IPUMEHUTD LUK,

YCIJIOBHBIN OTIepaTop Wi, €CIIM TOTpedyeTcs, onepaTop BeIOOpa.

Bapuant | Beipakenue 1151 BBIYACICHUSA

1 X Yz X3 y¢
Z=1-_+_— _+___ —... (B3HaMeHaremne (akTopuan)
2 6 24 120
2 Y-X2 X.¥Y3 Y.X* X.¥°
S=-— + — + —...

1.3 2-4 3-5 4-6

3 sin(X?) cos(Y3) sin(X*) cos(Y?)
Z=1- + — + —...
2 3 4 5

4 1 X X2 X3
= — + — +...
1.3 2-4 35 4.6

2 4 6 8

> Z:X _Y +X Y +...
1.3 35 5.7 7.9
6 X -sin(Y) . X3.cos(Y?) X>°-sin(Y3) X7.cos(Y?)
= _ — + —
1-2 3-4 5-6 7-8
7 X Y3 X Y’
p=-— + —~ + -
1.2.3 3-4.5 5-6-7 7-8-9




o1

8 sin(X2)+Y cos(Y3)+ X sin(X*)+Y cos(Y°)+ X
=1- + - + -
2 3 4 5
9 Y2+ X Y2-X% X44Y® X8-Y®
Z= - + — + ...
1.2 2-4 4.6 6-8
10 sin’(Y) . sin°(X?) sin’(Y?3) . sin®(X %)
13 3-5 5.7 79
11 1 X Y? X3 Y4
Z= — + - + -
1.3.5 2.4.6 3.57 4.6-8 5.7-9
2 4 6 8
12 Z:X _Y +X Y + ...
1.3 35 5.7 7-9
13 YZ. X YZ.X* X*.Y® XB.Y6S
Z = — + - +...
2 4 6 8
14 _sin(X)-1g(Y) In(X3)-cos(Y?) sin(X®)-Ig(Y3) In(X")-cos(Y*)
T 3! ) 5! " 7! o
15 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
T a wa
16 1+1—cos(Y) Y+cosz(X)+X2—cos3(Y) Y3+cos4(X)+
1.3-5 2-4-6 3-5-7 4-6-8
17 X-Y Y?-X? X®-Y® Y*-_X*
Z= — + - +...
1-3 2-4 3:-5 4.6
18 1+1—cos(Y) Y+cosz(X)+X2—cos3(Y) Y3+cos4(X)+
1.3-5 2-4-6 3-5-7 4-6-8
19 (X=YY (Y=X)* (X=-Y)® (Y-X)°
Z= - + - +...
1-3 3:5 5-7 7-9
20 . YZ2.sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y®)-X®
= -~ + —~ +
2 4 6 8
21 B cos(X)-sinz(Y)+cos4(X)-sin3(Y) c:osf’(X)-sin‘S(Y)Jr
1.2 3-4 5.6
22 sin(Y)- X*? . X -cos(Y3) sin(Y)-X* . X -cos(Y>)
1.3 2-4 3-5 46
23 __tg()-ctg(X®) tg(X)-ctg(Y?) tg(¥)-ctg(X*) tg(X)-ctg(Y”) _
1-3 2.4 35 4.6
24 1 X Y2 X3 Yy
1 2t 31 41 5l
25

Z_Y2-X Y2. X4 X4.y® Xxe.ye

+ +..
2+1 4-2 6+4 8-6
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7. Coneprxanue otdera u ero popma

OTder 1o 1abopaTopHOM paboTe TOKEH COACPIKATD:

1. HoMep u Ha3BaHue 1a00paTOPHOM pabOTHI.

2. llenu nabopaTtopHOi pabOTHI.

3. OTBeTHl HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, IOKAa3bIBAIOIINE
MOPSIJIOK BBITIOJTHEHUS J1a00paTOpHOI pabOThI, U pe3yIbTaThl, MOJYYEHHBIE B X0J1€ €€
BBITIOJTHCHHS.

OT4eT O BBIMIOJHEHUW JTAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIE CHACTCS

IIpCIroaaBaTcClito.

8. KOHTpOJIBHI)Ie BOIIPOCHI

1. Kaxoii riukot styumne while wmu for?

2. OnummTe CHHTaKCcHC oneparopa while.

3. Onummure CHUHTAaKCUC YCIOBHOrO omepatopa. Kakue dwactu HgaHHOTO
orepaTopa SIBJISIOTCS 003aTeIbHBIMU?

4. OnuimTte CUHTaKcUC omeparopa BbiOOpa. [losicHuTe mouemy ciemyer
UCTIOJIB30BaTh onepatop break BHyTpu Kaxmoro BeIOODA.

5. [Tosicuute Ha3HayeHKe onepaTopoB break u continue.
9. Cniucok nuTeparypsl
J171s BBIIOJTHEHUS JTA0OpaTOPHOU pabOThI, IPU MOATOTOBKE K 3aIMTE, & TAKKE

IJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCBI PCKOMCHAYCTCA HCIIOJIB30BATH CICAYIIHC

ucrounuku: [3], [7].
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JIABOPATOPHAA PABOTA 7. YIIPABJIEHUE [IOTOKOM
BBIIIOJIHEHUA C UCITIOJIb3OBAHUEM OITEPATOPA DO ...WHILE

1. llenb U coaepxkaHue

[lenp  maGoparopHOil  pabOTHI: HM3YYUTh  OMNEPATOPHI,  TO3BOJISIOIINE
OpraHU30BLIBATH HEMOCIICIOBATEIHFHOE BBHITTOJIHEHHE MPOTPAMMHOTO KOJIa.

3agaun 1a00paTOpHOM PabOTHI:

— Hay4UThCS MMPUMEHATH ONEpaTop IHKKIA ¢ moctyciaoBueM do ... while.

— U3Y4YUTh 0COOCHHOCTH omneparopa do...while;

— HAy4HUTbCS UCIOJIb30BaTh omeparop mukiaa do...while muga pemenus

IMPAaKTHYCCKUX 3aaa4.

2. Teopetuueckas 4acTb

Hukn do ... while momHOCTBIO TOBTOPsiET (YHKIIMOHATHHBIE BO3MOMXHOCTH
while, HO mpeanosaraeT MPOBEPKY YCIOBUSI OKOHYAHMS ITUMKJIA TOCJE BBIMOJIHEHUS
Tena 1ukia. To ecTh OJIOK OMepaTopoB Teja IMKJIA BCEr/a BBIMOJHUTCS XOTS Obl
OJIUH pas3.

CuHTakcuc oneparopa:
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do

onepamop (onepamopul)

}

while (ycrosue);

[Tpumep nucnonp3oBaHus HUKIIA (IpuMep 1):

* Uuxn ByaeT BHNOAHATBCA NOKA NONLBOBATENL ME BBejeT O

bool Stop = false;
int chislo;
do
R
1
ole.Write("BeeguTe uncno > ");
chisle = Convert.ToInt32(Conscle.ReadLine());
if (chislo == @)

i Stop = true;
} while (!Stop);

3. O6opyaoBaHUE 1 MaTepPUAITBI

Jlis  BbINONIHEHUs Ja0OpaTopHOM pabOThl PEKOMEHAYETCS HUCIOJIb30BaTh
NEPCOHAIBHBII KOMIBIOTEP CO CIEAYIOLUIMMHU XapaKTEepUCTUKAMU: 64-pa3psiaHblil
(x64) npoueccop ¢ TakToBoM yactoro 1 I'T1 u BhIIe, onepaTuBHas namsth — 1 I'0 u
BbIIlIE, CBOOOJHOE MAMCKOBOE IMpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. Tlporpammuoe oOecredeHue: OMNEpaIlMOHHAS CHCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brime.
4fYRaSaHHHIK)TGXHHKG6€30HaCHOCTH

TexHuka O€30MACHOCTM MpPU  BBINOJHEHUU  JIAOOpAaTOpPHOW  pabOTHI
OTpeeNsieTcs] OOLIENPUHATON IS TOJIb30BaTENe MEPCOHATBHBIX KOMIIBIOTEPOB.
CaMOCTOSTENBHO HE MPOU3BOJANTH PEMOHT NEPCOHAIBHOTO KOMIIBIOTEPA, YCTAHOBKY

" YJAJICHHUC ITPOTpaMMHOIO O6CCHCQCHHH;B ClIy4dac€ HCHUCIIPABHOCTH IICPCOHAIILHOI'O
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KOMITBIOTEPA COOOIIUTH 00 ATOM OOCTY)KHBAIOIEMy TEPCOHATY JIa0OpaTopuu; HE
KacaThCsl AJIEKTPHUECKUX PO3ETOK METAUIMYSCKUMH TpeaMeTaMu; padodee MecTo
MI0JIb30BATENsl MEPCOHAIILHOTO KOMIIBIOTEpA JIOJDKHO COJCPXKAThCsS B YHCTOTE; HE

paspemacTCsda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.
5. MCTOI[I/IKa " IIOPAO0K BBIIIOJIHCHU A pa6OTBI

1. Co3pailTe KOHCOJIBHOE TPUJIOKEHHUE B COOTBETCTBUM C QJITOPUTMOM,
IPE/ICTaBICHHBIM B JabopaTopHoil padote Nel.
2. Brinonnute nHauMBUAYyadbHOE 3a/1aHue. Bo Bcex 3aaHusIX MepeMEHHbIE
X, Y SBISIOTCS BEHICCTBEHHBIMH M BBOJSTCS ToJyib3oBaTesieM. KoinyecTBo
CJIaraeMbIX MMOJIb30BaTeaeM He BBoauTcs. [Iporpamma qomxHa paboTaTh Cile1yomuM
oOpazom:
— TI0JIb30BATEIIIO BHIBOJUTCS IPUTJIAIICHHE Ha BBOJL X U Y
— IOJIL30BaTEIb BBOAUT X U Y
— MporpamMMa HauMHAET PacyeT CyMMBbI, IIPYU 3TOM BBIBOJUTCS PE3yJIbTAT
pacuera, OJyYEHHBIN Ha KaX10W UTEPALNH;
— CHayayia BbIBOAMUTCS HoMmep urepanuu (1) u cymma 1-ro crmaraemoro,
3aTeM IporpaMma OCTaHABJIMBACTCS U XKJIET BBOJA KOMaHIbI Mojb3oBares (1
— IPOJIOJKUTH, 0 — MPEeKpaTUTh pacyer);
— €CJIM TOJIb30BaTENb MPOJOJIKAET, BHIBOJUTCS HOMEp UTepauu (2) u
CyMMa 2-X cjlaraéMbIX M CHOBa MpOrpamMma JKJIET KOMaH/bl M0JIb30BaTEIs, U
T.J.

3. [TporpaMMa He J0JKHA MCITONIB30BaTh 1k for uau while.

NuauBuayajbHoOe 3a1aHKeE.

Heobxoaumo wucmosib30BaTh WHIWBHAYAIbHOE 3aJlaHWe W3 JAa0OpaTOPHOMN

paboThl Neb.
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7. Coneprxanue otdera u ero popma

OTder 1o 1abopaTopHOM paboTe TOKEH COACPIKATD:

1. HoMep u Ha3BaHue 1a00paTOPHOM pabOTHI.

2. llenu nabopaTtopHOi pabOTHI.

3. OTBeTHl HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHble (OpMBI M JUCTUHT MPOTPAMMHOIO KOJQ, MOKa3bIBAIOIIUE
MOPSIJIOK BBIMOJTHEHUS JTJa60paTOpHOI pabOThI, U pe3yabTaThl, MOTYYEHHBIE B XOJ1€ €€
BBITIOJTHCHHS.

OT4eTr O BBIMOJHEHUH JTAOOPATOPHON PabOTHl B MUCHMEHHOM BHJE CHACTCS

IIpCroaaBaTCino.

8. KOHTpOJIBHI)Ie BOIIPOCHI

1. Kaxoii rurkot styure do...while nim while?

2. OmumumTe cuHTaKcuc oneparopa do...while.

3. OnummMTe CUHTAKCHC YCJIOBHOTO omeparopa. Kakue wyactum maHHOTO
orepaTopa SIBJISFOTCS 00s3aTCIIbHBIMU?

4. Onumurte CUHTaKcUc ormneparopa BbeiOOpa. [losicHuTe mouyemy criemyer
UCTIOJIB30BaTh onepatop break BHyTpu Kaxmoro BeIOODA.

5. Onemwmre cuaTakcuc oneparopa do ... while.

6. [Tosicuute Ha3HadyeHue onepaTopoB break u continue.
9. Cniucok nuTeparypsl
J171s1 BBIIOJTHEHHUS J1TAOOpaTOPHO pabOThI, IPU MOATOTOBKE K 3all[UTE, a TAKIKE

AJIs1 OTBETAa HAa KOHTPOJBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJB30BATH CICAYIIHC

UCTOYHUKU: [6-8].
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JIABOPATOPHAS PABOTA 8. KIIACCBHIL. CTPYKTVYPBIL.

1. [lenb 1 coaepkaHue

Lens mabopaTtopHOi pabOThI: U3YYUTHh CTPYKTYPY M NPUHIUIBI OOBSBICHHS
KJIACCOB, OCBOUTH TEXHOJIOTHIO CO3/IaHUS IK3EMIUISIPOB KIaccoB (0OBEKTOB).

3anaun 1a00paTopHO pabOTHI:

— HAYYUTHCSI OOBSBIIATH KIACCHI;

— HAY4YUThCSI CO3/1aBaTh OOBEKTHI KJIACCOB;

— HAy4YUTbCA pa6OTaTB C IMOJISIMU JAaHHBIX U METOJaMM KJIACCOB.

2. TeopeTnueckas 4acTh

2.1 Knaccel u CTPYKTYPBHI.

Kiacc — 310 Tun gaHHBIX, OOBEAUHSIONINN JaHHBIE U METO/bl UX 00PabOTKH.
Knacc — 3T0 mosib30BaTeNbCKUU IIA0JOH, B COOTBETCTBHM C KOTOPBIM MOKHO
co3gaBaTh 00BEKTHL. TO €CTh KJIACC — ATO MPABWIIO, IO KOTOPOMY OYAET CTPOUTHCS
00bekT. CaM KJ1acc HE COJICPIKUT JaHHBIX.

OO0BekT Kiacca (PK3EMIUISAp Kiacca) — MepeMeHHas Tuna kiacc. OOBeKT

COACPKUT AAHHBIC W MCTOAbI, MAHUITYJIMPYIOIIUC 3THUMU JaHHBIMH. Knacc
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ONpENeNsieT, KaKhe JMJaHHbIE COAEPKUT OOBEKT W KakuM o00pa3oM OH HMHU
MaHMITYJINPYET.

Bce uTo cnpaBeyIMBO IS KJIACCOB MOKHO PACIPOCTPAHUTh U Ha CTPYKTYPHI.
OTiMyre COCTOUT B METOZAE XpPAaHEHUsT OOBEKTOB JIaHHBIX THUIIOB B OINEPaTUBHOMN
NAMATH: CTPYKTYPBI — 3TO TUIIBI 110 3HAYEHUIO, OHU Pa3MEILAIOTCS B CTEKE; KJIACCHI —
3TO CCBUIOYHBIE THUIBI, OOBEKTHI KJIACCOB pa3Mmelnarorcs B Kyde. CTpyKTyphl He
MOAJEP>KUBAIOT HACICAOBAHUE.

CTpyKTypbl NIPUMEHSIOTCA AJIs PECTaBICHUs HEOOIbIINX 00BEMOB JJTAHHBIX.
OOBbsIBIEHUE CTPYKTYp HPOUCXOJIUT C HCIOJIb30BAaHUEM KIHOYEBOTO cioBa Struct,
00BSBIICHNE KJIACCOB — C IOMOIIBIO KITFOYEBOTO CIIOBa Class.

[Tpumep oOBsIBICHUS Kiacca:

/ OBvABNEeHWE KNacca

public class

f
1

/ LaHHbe-yneHs KNnacca
/ LOCTYynHHE Ha yposHe 3K3emnnapa
public int a;
public float b__;
public string fio;
/ BocTynHue TONbXO Ha ypoBHE Knacca
private boecl IsOK;
private double precision;
}
[Ipu co3manny Kak KJIAcCOB, TaK U CTPYKTYP, UCIOIB3YETCA KIHOUYEBOE CIOBO
New, Hanpumep:

5 obj = new FirstClass();

2.2 CTpyKTypa Kjacca.

Jlanubie 1 GyHKIUHA, OOBSIBICHHBIC BHYTPH KJIacca, HA3bIBAIOTCSA YJICHAMHU
kiacca (class members). JIocTymHOCTh 4WIEHOB KJlacca MOKET OBITh OMUCaHA Kak
public, private, protected, internal wiu internal protected.

2.2.1 JlaHHBIC-YJICHBI.
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JlaHHBIE-WIEHBI — 3TO TE€ CTPYKTYpPbl BHYTPM KJjacca, KOTOpPBIE COAEpKaT
JTaHHBIE KJIacca — MOJIsl, KOHCTAHThI COOBITHS.
[lons — aT0 mMIOOBIE TEpPEMEHHBIE, acCOLUMUpPOBaHHBIE C KiaccoM. [locie
CO3JIaHMsI HK3EeMIUIsIpa Kjlacca K TOJISIM MOKHO OOpaiiatbCsi € HUCIOJIb30BaHUEM

cunTakcuca , Hanpumep: Umsllona UmsO6bexTa.

MyFirstClass obj = new MyFirstClass();

obj.a = 5;
int cc = obj.a;

obj.fio = "Novak E.I.";

AHaNOTUYHBIM 00pa30oM C KJIACCOM AaCCOLMUPYIOTCS KOHCTAHTHI.

CoObITHs1 OyIyT paCCMOTPEHBI B CIEAYIONIUX JTa0OPAaTOPHBIX paboTax.

2.2.2 OyHKIUU-YJICHBI.

OYHKIIUU-WICHBI — JTO WICHBI, KOTOpPbIE O0O0ECIEUYNBAIOT HEKOTOPYIO
GYHKIIMOHATBHOCTD JJII MaHUIYJWPOBAHUS MaHHBIMU KiaccoB. OHHM AENATCS Ha
CJIETYIONTUE BUJIBI: METOJIbI, CBOMCTBA, KOHCTPYKTOPHI, (DUHATU3ATOPHI, OTIEPALIUU U
WHJICKCATOPHI.

Metoabr (method) — 3To (yHKIMHK, acCONMUPOBAaHHBIE C OMNPEACICHHBIM
kiaccom. Kak u JaHHBIE-YICHBI, O YMOJYAHUIO OHHU SBISIOTCS  YJCHAMU
sk3emMIuIipa. OHU  MOTYT OBITh OOBSBIECHBI CTAaTUYECKUMH C  ITOMOIIBIO
Mo udukaTopa static.

CgoiictBa (property) — 3To HaOOPHI PYHKIUH, KOTOPHIE MOTYT OBITh JOCTYITHBI
KJIIMEHTY TaKUM K€ CII0COOOM, Kak oOmenocTynHble mojs kiacca. B C#
MIPETYCMOTPEH CIEIUAIbHBIA CHHTAKCHUC JUTSl pean3allid YTCHHS U 3allHCH CBOWCTB
JUTSI KJIACCOB, TIO9TOMY MHCAaTh COOCTBEHHBIE METO/bl C MMEHAMH, HAYNHAIOIIUMHUCS
Ha Set u Get, He moHanoOuTCs. [10CKONBKY HE CYIIECTBYET KaKOTO-TO OTIEIbHOIO
CHUHTAKCHUCA JJII CBOWCTB, KOTOPBIM OTIWYaN Obl UX OT HOPMAIbHBIX (DYHKITHH,
co3faeTcsl WIUTIO3HMsI OOBEKTOB KaK peajbHBIX CYIIHOCTEH, MPEI0CTaBISIEMbIX
KJIMEHTCKOMY KOJIY.

Konctpykropsi (COnstructor) — ato crienuanbHbie QYHKIMH, BHI3bIBAEMbIC
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aBTOMATUYECKH TpPH HHULMAIM3AIUMU Oo0BbekTa. VX uMeHa coBmamarwT ¢
UMEHaMH KJIaCCOB, KOTOPBIM OHHM NPUHAJUIEkKAT, U OHM HE MMEIOT THUIla BO3BpaTa.
KoHCTpyKTOpHI TTOJIE3HBI AJIsl HHULIMAIN3AIUH TTOJIeH Ki1acca.

Ounanuzaropsl (finalizer) moxoku Ha KOHCTPYKTOPBI, HO BBI3BIBAIOTCSA, KOTJa
cpena CLR ompenenser, 4to 00beKT Oombiie He Hy)eH. OHU UMEIOT TO Ke UMs, YTO
¥ KJIacc, HO C MPEIIECTBYIOUINM CHMBOJIOM THIIBIBI (~). [Ipencka3arp TouHo, Kora
OyZeT BbI3BaH (pHAIM3ATOP, HEBO3MOXKHO.

Omnepauun (operator) — 3To npocrelme aeicTBUs Bpoje + win -. Koraa Bbl
CKJIaJbIBAacTe JBa IIENBIX YHCIA, TO, CTPOTO TOBOPsS, MPUMEHSETE OMepamuio + K
uensiM. OnHako C# MO3BONISIET yKa3aTh, KAaK CYIIECTBYIOIIME OINEpanuud OynyT
paboTaTh ¢ MOJIB30BATEIBCKUMHU KJIaccaMU (Tak Ha3bIBaeMas IIeperpy3ka onepanuil).

Wupnekcatopsl (indexer) Mmo3BOJSIOT HMHIACKCHPOBATH OOBEKTHI TaKHM JKE
cI0co00M, KaK MacCHB MJIU KOJIJIEKIHUIO.

B nannoli nabopaTopHoil paboTe paccMaTpuBalOTCA TOJBKO METOJbI Kilacca —
3TO (PYHKIIUH, ACCOIIMMPOBAHHBIC C ONPEACTICHHBIM KIIACCOM.

B C# oObsiBneHHEe MeTofa Kjacca COCTOUT M3 crenu(puKaTopa JOCTYIHOCTH,
BO3BpAIlla€MOI0 3HaU€HUs, IMEHU METO/1a, CTIUCKa (hopMajbHBIX ApaMeTPOB U TeJa

METOMA:

[Moougpuramop] mun eozepama uma memooa ([cnucox napamempog|)

! meno Memooa

1
s

Hanpumep, 100aBUM METOIbI 1)1 00BsIBJICHHOTO paHee kiaacca MyFirstClass:
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// ObwABneHne wnacca
public class MyFirstClass

J/ LaHHwe-4neHw Knacca

// DocTynHue Ha ypoBHE SKIeMnnApa
public int a;

public float b__;

public string fio;

// DocTynHue TONbKO Ha ypoBHE Knacca
private bool IsOK;
private double precision;

/7 MeTog 4NnA WHHLUMEAWMSAUMW HEKOTOPHX NoAel knacca
public void InitClassMembers(int pA, flecat pB_ , string pFic)

i

: a = pA;

. b_=pB_;
E fic = pFio;
¥

// MeTog, BOSBpPaLEMWWMA SHAYEHWE BHYWCNEHHOE Ha OCHOBE NoNeld knacca
public int GetAbsA()

{
}

_ return Math.Abs(a);
h
CuHTaKkcHuC BBI30Ba MCTOAOB aHAJIOTHUYCH CHHTAKCHUCY 06paH_[eHI/I$I K JaHHBIM-

YJICHaM.

MyFirstClass obj = new MyFirstClass(};
obj.InitClassMembers{18, ®.8F, "Hoewwkos M.E.");

int abs_a = obj.GetAbsA();

B mamnom mnpumepe merox InitClassMembers ne Bo3Bpamaer HUKaKHX
JIAHHBIX, HO TpeOyeT mepefauyu eMy (PakTHUYECKUX IMapaMeTpoB. B cBoo ouepes,
meton GetAbsSA BosBpaiaer 3HaueHHe THma INt ¥ He NpeanojaracT HUKAKHX
apaMeTPOB.

B 0011em ciydae mapaMeTphl MOTYT IEpeaaBaThCs METOLY JTHOO IO 3HAYCHUIO,
abo mo ccpuike. Koraa mepeMeHHas mepeaaercsi Mo CChIIKE, BbI3bIBAEMbIA METOJ
OJy4aeT caMy IIEPEMEHHYIO, IIO9TOMY JIIOOble H3MEHEHHs, KOTOPBIM OHa
MIOJIBEPTHETCS BHYTPU METOZA, OCTAHYTCSA B CHJIE TOCHe ero 3aBepiienus. Ho ecnu
NIepEMEHHAs MEPEIAeTCs M0 3HAYCHHIO, BBI3bIBAEMBIH METO]I MOIyYaeT KOIHIO 3TOH

HCpCMCHHOﬁ, a 3TO 3HA4YHUT, YTO BCC UBMCHCHHA B HEH MO 3aBCPIICHUN MCTOJa 6y,HYT
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yTepsiHbl. J{J1s1 CIOXKHBIX THUIOB JaHHBIX Mepenaya Mmo ccbuike 6omnee a3 dheKTuBHA U3-
3a 0OJBIIOr0 00BEMa JaHHBIX, KOTOPBIA MPUXOIUTCS KOMUPOBATh MpPHU TMEpenade Imo
3HAYEHUIO.

Ecnu ne ykazano oOpatHoe, To B C# Bce mapaMmeTpbl MepearoTcsl IO
3HaueHu10. TeM He MeHee, MOXKHO MPUHYIUTENHLHO TIEpeiaBaTh 3HAYEHUS 110 CChIIIKE,
JUTsl YeT0 UCIoNb3yeTcs KitoueBoe ciioBo ref. Ecnu mapamerp nepenaercs B METOA, U
BXOJTHOM apryMeHT 3TOr0 MeToja cHaOkeH mpedukcom ref, To to0ble M3MEHEHUs
ATON IEPEMEHHOM, KOTOPBIE CAENIaeT METO, OTPA3SITCS Ha UCXOJHOM OOBEKTE.

B C-nono0HBIX sA3bIKax (PYHKIMHU 4acTO BO3BPAIIAIOT 00Jiee OHOIO 3HAYEHUS.
OT0 obecreunBaeTCsl MPUMEHEHHEM BBIXOAHBIX MMapaMeTPOB, 3a CUET MPHCBAWBAHUS
3HAYCHUH TEPEeMEHHBIM, MEPEAAHHBIM B METOJ MO CChUIKE. YacTo MepBOHAYATBHOE
3HAUCHHUE TAKUX TMEPEMEHHBIX HE Ba)XXHO. OJTHU 3HAYCHUS IME€PE3alKChIBAIOTCS B
byHKIH, KOTOpasi MOKET JAaKe HE 0OpamiaTh BHUMAHMS HA TO, YTO B HUX XPaHUIIOCh
MEePBOHAYAIILHO.

beimo Obl ynmoOHO wucmonb3oBaTh TO ke cornamieHue B C#. Onmnako B C#
TpeOyeTcs, 4TOOBI TepeMeHHbIC OBLIM MHHUIIMATU3UPOBAHBI KaKHUM-TO HadadbHBIM
3HaYCHUEM Iepesl TeM, KaKk K HUM OyAeT BBIIOJHEHO oOpaiieHue. XOTsS MOKHO
WHUIMAIM3UPOBATh  BXOJHBIE  TIEPEMEHHBIE  KaKUMH-TO  OECCMBICICHHBIMU
3HAYEHUSIMHU JI0 TIepeiayd UX B (YHKIHIO, KOTOpas HAMOJHUT UX OCMBICICHHBIMU
3HAYEHUSAMH, STOT MPUEM BBITJIAIUT B JIYUIIEM CIydae U3JIMIIHUM, a B XyJIIEM —
cOuBamIMM C TOJKY. TeM He MeHee, CYIIECTBYET croco0 o00oWTH TpeboBaHUE
koMruJisiTopa C# OTHOCHTENTbHO HAYaJIbHON MHUITMATN3AIIUN TTEPEMEHHBIX.

DTO JocTUraeTcsl KIro4eBbIM clioBoM out. Korga BXOqHOUM apryMeHT cHaOXeH
npedukcom OUt, 3TOMy METOAY MOXKHO TiepeaaTh HEWHUIIMATH3UPOBAHHYIO
nepeMeHHyo. [lepemenHas mepegaercs MO CChUIKE, MO3TOMY JIOObIE M3MEHEHUS,
BBITIOJTHEHHBIE METOJOM B TIEPEMEHHOM, COXPAHSIOTCS TOCTEe TOTO, KaK OH BEpHET
ynpasieHue. KitoueBoe ciioBo OUt Takke JOKHO YKa3bIBaThCS MPHU BBI30BE METOJA
— TaK K€, KaK [PH €ro OMpeesICHUH.

YacTUYHBIE KJIACCHI.
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KimroueBoe cioBo partial (gacTHuHBIA) TO3BOJSET ONPEISIUTh KIIAcc,
CTPYKTYpy WM HuHTepdeiic, pacmpeneneHHblii Mo HeckoabkuM ¢ainam. Ho
CUTYyaIlUH, KOTJIa MHOYKECTBY Pa3pabOTUNKOB TPEOYETCS JTOCTYI K OJHOMY M TOMY
Ke KJaccy, WM K€ B CUTYalllH, KOTJIa HEKOTOPBIM TeHepaTop Koja TeHEePUpPYyeT
YacTh KJacca, TaKoe pas3/IejiCHHE Kiacca Ha HECKOJbKO (ailJIoB MOXKET OKa3aThCs
noje3HsiM.  KimroueBoe cioBo partial mpocto momemiaercs mepen  KJIacCoM,
CTPYKTYpPOI UK UHTEpPEicoM.

Craruueckne Kiacchl.

Cratrueckuil Kiacc (yHKIIMOHAIBHO MPEJICTABISET COOON TO ke caMmoe, YTO U
KJacc C TPHUBATHBIM CTAaTHYECKUM KOHCTPYKTOpOM. Co31aTh JK3EMIUISP TaKOTO
KJlacca HeBO3MOXKHO. Ecnu ykaszare KiroueBoe CJIOBO static B OOBSIBIEHUH Kilacca,
KOMITHJISITOP OyJIeT rapaHTHpOBaTh, YTO K JTOMY Kjaccy HHKOrja He OymyT
N00aBJICHBI HECTATUICCKUE YJICHBI.

Kiacc Object.

Ruaccer .NET wusnavanbHo yHaciemoBanbl oT System.Object. daktuueckw,
eclii TIPU OIPEJEeICHUN HOBOTO Kiiacca 0a30BBIM KJacc HE YKa3aH, KOMIHJISTOP
aBTOMATHYECKH MPEJIoiaraet, 4To oH Haciemyercs ot Object.

[TpakTryeckoe 3HAYEHHWE 3TOTO B TOM, YTO TOMHMO METOJIOB U CBOWCTB,
KOTOPBIE MPOrPAMMHUCT OIPEIENIIeT CAMOCTOSITEIILHO, TAK)Ke TOSBISETCS JAOCTYI K
MHOXECTBY  OOIIENIOCTYMHBIX W  3AINMIICHHBIX  METOJIOB-WIEHOB, KOTODHIE
omnpeneneHsl B kiaacce Object. DTH METOBI MPHUCYTCTBYIOT BO BCEX OMPEACISCMBIX

KJ1accax.

3. O6opynoBaHue U MaTepUAIIbI

Jlnst  BbITIONIHEHUST J1abOpaTOpHOM pPabOThl PEKOMEHAYETCS HCIOJIb30BaTh
MEPCOHANILHBIN KOMITBIOTEP CO CICAYIOIMMH XapaKTepUCTUKaMu: 064-pa3psiaHbIi
(x64) npoueccop ¢ TakToBo# yactoror 1 I'T'11 1 BeIIe, onepaTtuBHas namsath — 1 ['0 u

BbIIIIe, CBOOOHOE TUCKOBOE MPOCTPAHCTBO — HEe MeHee 1 I'0, rpaduueckoe
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ycrpoiictBo DirectX 9. TlporpamMHoe oOecrieueHue: OINEpalMoOHHAs CHUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Briiie.

4. YkazaHus 10 TEXHUKE 0€30I1aCHOCTH

TexHnka  ©€30MacHOCTH TPU  BBITIOJHEHWHM  JIAOOPATOPHOW  pabOTHI
OTIpeENseTCs] OOLIENPUHATON IS TOJb30BaTENe MEPCOHATBHBIX KOMIIBIOTEPOB.
CaMOCTOSITEIbHO HE MPOU3BOJAUTH PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJieHue MpOrpaMMHOI0 00€CIICUEHHUS; B ClIydyae HEUCIIPAaBHOCTH MEPCOHAIBHOTO
KOMIIBIOTEpA COOOIIUTH 00 3TOM OOCTYKHMBAIOIIEMy IMEpPCOHANTy J1abopaTopuu; HE
KacaTbCsl DJEKTPUUYECKUX PO3ETOK METAIUIMYECKUMHU MpeIMeTaMH; padodee MecTo
MOJIb30BATENsl MEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEPKAaThCS B YHCTOTE; HE

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOPSAOK BHIMOIHEHUS pabOThI

1. Co3zpaiiTe KOHCOJIbBHOE NPWJIOKEHHE B COOTBETCTBHUM C aJITOPUTMOM,
MIPE/ICTaBICHHBIM B JabopaTopHoil padote Nel.

2. W3yuute mnpumep BBHITIOJHEHUS 3aJaHusl, IPEACTaBICHHBIA B JaHHOM
paszene.

3. BeimonHuTe MHANBUAYATBHOE 3aJ]aHUE. 3aJaHUsI OPUCHTUPOBAHBI HA Pa0bOTy
C KJIaCCaMH.

IIpuMep BbINOJTHEHUS 3a1aHUS.

Pazpaborate kmacc g mpencraBiieHHss  oObekTa  «IIpsiMOyrosibHBIM
napaienenuney. Peanusyite Bce HEOOXOIWMBbIE TOJISI AaHHBIX (3aKpbIThIE) U
METO/IbI ITO3BOJISIOIIHE:

— YCTaHABJIUBATh U CUYUTHIBATh 3HAUCHUS TTOJICH TaHHBIX;

— BBIYUCIISATH 00bEM MPSIMOYTOJILHOTO TTapaslIeIeIuIe/a;

— BBIUMCJIATH IIONIA]b IOBEPXHOCTH MPSIMOYTOJILHOTO Hapajuie/ienuIea;

— BBIBOJUTH MOJIHYIO HH(POPMAIUIO 00 00BEKTE B KOHCOJIb.
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Pemenue nanHoO# 3ajgadyu COCTOMT U3 ABYX 9TanoB: OOBSBJIECHHE KJIacca

Parallelepiped u nemoHcTpamus ucmoap30BaHUSA 00BEKTA JAHHOTO Kilacca.

[1onHBIN IUCTUHT TPUMEpPA:

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—Inamespace LR_Three

1

- class Parallelepiped

1

{
}

{
}

// TMonAa gadHex NpefcTasnAAwT CTOPOHH Napannensnuneia
private double a, b, c;

J// MeTogw AgnA YCTEHOBKM W CHWTHBaHWA SHaYeHWA nonei

public
public

public
public

public
public

vold Set_a(double pa) { a = pa; }
double Get a() { return a; }

vold Set b{double pb) { b = pb; }
double Get_b() { return b; }

vold Set_c(double pc) { ¢ = pc; }
double Get_c() { return c; }

/f MeTopg gnA BwuWcneHwA obbema NpAMOYroABHOTC Napannenenvnega

public

double GetV()

return a * b * c;

Iy MeTog ONA BMYWCASHWA nnowagW NOBEPKHOCTH NpAMOYroNeHOrC napannenendnens

public

double GetS()

return 2 * (a *b+b *c+a* c);
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: /f MeTop gns swBoga nonHod wHbopMmauwn ob obbeKTK B KOHCONB
- : public weid PrintFullInformation()

1
Str‘ing S‘tl"' = w :|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|:'\I“n w +
: : : : " #\n" 4
§ e 0BBEKT NpAMOYTOABHWA Napannenenuneg "o+
: - *\n" +
: : : : 0 s s s ke ok e ok s s ol ok ke ol o ol e ok ol ke ok o ke ol e e ol ke e o ok ol e s sk ke ol o ok e o o e ok o ke ok e 1P J.
: Console.Writeline(str);
E Conscle.Writeline("CTopoHu npAamoyronbHoro napannenenunega:in™ +
: ' "BucoTa = {@}%\n "+
: "anuHa = {1}"+
: "wnpuna = {2}", a, b, c);
E Consocle.Writeline("00wem napannenenwnega pased {8}", GetV());
E Conscle.Write("Mnowage nosepxHocTw pasHa {8}", GetS());

P}

}

- class Program
i
- ; static wvoid Main(string[] args)

o

: : Consocle.Title = “MpamoyronbHuid napannenenuneg™;

: : Conscle.ForegroundColor = CenscleColor.Yellow;

: : Consecle.BackgroundColor = ConscleColor.Red;

: : Console.Clear();

E E Parallelepiped p;

E E p = new Parallelepiped(};

: : p.5et_a(l@.5);

p.Set_b(25.67);

{1 p.set_c(4e);

E E p.PrintFullInformation();

E E Consocle.Readkey();

'

}

i
B nmanHoM mpumepe HEOOXOAUMO OOpaTHUT BHMMAaHHUE Ha TOT (pakT, YTO BCE
BBIYHCIICHUSI BBITTOJTHSIOTCS BHYTpH Kiiacca. MeTox Main cOAepKUT TOJIBKO BBI3OBBI
METOJIOB KJIacca, TO €CTh BCS peamn3allisl CKphITa.
B pe3ynbrare BRIMOTHEHUS MPOTPAMMBI OTOOPA3UTCS CIENYIONEee KOHCOIBHOE

OKHO C BBIBOJIOM MH(MOpPMAIIHH:
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-

B ' [pAMoyroneHbIi Napasnenen1nes = | B

DEbEKT NPAMOYroAbBHEH NapasAeAenynen

CTDDDHH NMpAMOYr o ALHOr0 NapasAASAEnNMNEena -

OeberM napasaaeAenudnepa pased 10781 .4

Maowaps noeepxHocTH pasHa 3432.67

25.67
10

NuauBuayabHOE 3aaHKeE.

CropoekTupyite Kiacc, HalOJIHUTE €ro TpedyemMo (pyHKIMOHAIBHOCTBIO,

POJEMOHCTPUPYITE pabOTOCIIOCOOHOCTH Kilacca.

BapuanTt

BBIpa)KCHI/IC JJIs1 BBIYMCIICHU A

1.

Knacc «Illap». PeanuzoBaTh BBOJA W BBIBOJ TOJIEH JAHHBIX,
BBIUUCIIEHHE 00bEeMa, UaMeTpa W IUIOMIAId MOBEPXHOCTH, a TaKXKe
BBIBOJI MH(OopMauu 006 00bEKTeE.

Kmacc «Ky0O». PeanuszoBaTh BBOJ ¥ BBIBOA TMOJEH JTaHHBIX,
BBIUHCIIEHHE 00BbeMa, TIIONIA N TOBEPXHOCTH, JIJTUHBI AUArOHAIIU, a
TaK)ke BBIBOJ MH(MOpMAIK 00 OOBEKTE.

Knace «Cdepa». PeanmnzoBaTth BBOA U BBIBOJ TMOJECH JTaHHBIX,
BBIYHMCIIEHHE 00bEMa, JMAMETpPa M IJIOMIAAU MOBEPXHOCTH, a TaKKe
BBIBOJ] HH(OpMAILIMH 00 OOBEKTE.

Knacc «Touka B mpocTtpaHcTBe». Peann3zoBaTe BBOJ W BBIBOJ IMOJEH
JAHHBIX, BBIUYMCICHUE PACCTOSHUS JI0 BBEJICHHOW IMOJIh30BaTEIEM
TOYKH, PACCTOSIHUSL OT Hayajaa KOOPAUHAT, & TAKKE BBIBO]I
uHdopmaiuu 00 oOBeKTe.

Kmacc «I'paduk y=x». Peamn3oBarb BBOJ M BBIBOJ IOJICH JTaHHBIX,
BBIUMCIICHUE HHTerpana (QyHkupud or a g0 b (BBomsATcs
noJIb30BaTesIeM), [UTHHBI oTpe3ka ¢yukimu ot (3, Y(a)) ao (b, y(b)), a
TaK>ke BBIBOJ MH(GOpMAIIHH 00 O0BEKTE.

Knacc «Illap». Peanu3zoBarh BBOJ W BBIBOJ MOJIEM JaHHBIX,
BBIUKCIIEHHE 00bEeMa, TUaMeTpa W ITUIOMIAJd TOBEPXHOCTH, a TaKkKe
BBIBOJ] MH(pOpMaIuu 06 00bEKTe.

Knace «Matpuma MxN». Peann3oBaTe WHULHMATU3ALUUIO SJIEMEHTOB
MAaTpUIlbl CIIy4YallHBIMHA YKCJIAMHU, BBIBOJI MAaTPHUIbl, HaXO0XICHHUE
MAaKCUMAaJIbBHOTO 1 MUHUMAJIBHOTO 3JIEMEHTOB, & TAK)XKE BBIBOJ
uHpopMaiu 00 00bEKTE.

Knacc «IIpssmoyronpHblid TpeyroyibHUK». Peann3oBats BBOJ M BBIBOJ
MOJIEH JaHHBIX, BHIYMCIECHUE TUMOTEHY3bl, IUIOLIAM U NEPUMETpa, a
TaKXe BbIBOJ HH(popMaIu 00 00bEKTe.
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Knacc «Otpe3ok». Peann3oBarb BBOJ W BbIBOJ TMOJEH JAaHHBIX
(koopaMHATHI Hayajaa U KOOPJMHATHI KOHIIA OTPE3Ka), BHIYUCIICHUE
JUTMHBI, PACCTOSIHUM Hayajaa M KOHIIA OTPE3Ka OT Hayaja KOOPAWHAT, a
TaK)Ke BBIBOJ MHPOpMAIIH 00 0OBEKTE.

10.

Knacc «Uunuaapy. Peann3oBaTh BBOJA M BBIBOJ MOJIEH NaHHBIX,
BBIYUCIICHHE O0O0BEMa, IUIOIIAAM MOBEPXHOCTH, a TaKXKE BBIBOJ
uHpopMaIuu 00 0ObEKTE.

11.

Kiacc «Pom6y». Peann3oBath BBOJ 1 BEIBOJI MOJICH TaHHBIX (IMAarOHAIN
pom0a), BBIUKCIEHUE IUIONIA[HA, TNEPUMETPA, a TaKXe BbBIBOJ
uHpopMaIuu 00 0ObEKTE.

12.

Krnacc «Touka B mpoctpaHCTBe». Peanm3oBarh BBOJ U BBIBOJ| TOJICH
JTaHHBIX, BBIUYUCIICHUE PACCTOSHHUS JO BBEJCHHOH I0JIb30BaTEIEM
TOYKH, PACCTOSIHUS OT Hadaia KOOPJIWHAT, a TAK)KE BHIBOJI
uHpopmaiuu o0 oObeKTe.

13.

Kiacc «I'paduk y=3x+5». PeanuzoBaTh BBOJ U BBIBOJI MOJICH TAHHBIX,
BBIYUCIICHME UWHTerpajga ¢QyHKIMM OT a Jjgo b (BBogsdTcs
HoJIb30BaTesIeM), JUIMHBI oTpe3ka ¢ynkiuu ot (a, y(a)) mxo (b, y(b)), a
Tak)ke BBIBOJ] MHGOpMAIIHH 00 O0BEKTE.

14.

Kmacc «Matpuna MxN». Peanu3oBaTe MHMIIMAIU3ALMUIO 3JIEMEHTOB
MaTpullbl  CIyYalHBIMM YHWCJIAMH, BBIBOJ TPAaHCHOHUPOBAHHOMN
MaTpHIbl, HAXOXKJIEHUE CPEAHEro apu(PMETUYECKOTO BCEX AIEMEHTOB,
a Takxe BbIBOJ MH(pOpMaIuu 00 00beKTe.

15.

Kinacc «Otpe3ok B nmpocTpaHcTBe». Peann3oBaTh BBOJ U BBIBOJ MOJEH
JaHHBIX (KOOpAWHATHI Hadalla W KOOPJAWHATHI KOHIIA OTpe3Ka),
BBIYKCIICHUE JIJIMHBI, PACCTOSIHUIM Hadajia M KOHIIa OTpe3Ka OT Hadalia
KOOPJIMHAT, a TAKKe BHIBOJI HH(MOpMAITHU 00 00BEKTE.

16.

Kiacc «I'paduk y=x-10». PeanuzoBats BBOJ M BBIBOJ MOJICH JaHHBIX,
BBIUMCJICHUE UWHTerpajia (QyHKOMH OT a g0 b (BBogsTCA
M0JIb30BaTesIeM), JUTMHBI oTpe3ka GpyHkimu oT (8, y(a)) xo (b, y(b)), a
TaK>ke BbIBOJ MH(pOpMaIi 00 00BEKTE.

17.

Knacc «Matpuma MxNy». PeannzoBaTh WMHUILMATW3ALUAI0 3JIEMEHTOB
MATpUIBl  CIyYallHBIMH  YHCJIaMH, BbIBOJ  TPAaHCIOHHUPOBAHHOU
MaTPHIIBl, HAX0XKACHUE U BBIBOJ CPEIHETO apU(PMETHISCKOTO
2JIEMEHTOB B KaXKIOM CTOJIOLIE.

18.

Kmacc «KyO». PeanuzoBath BBOJ H BBIBOJ TIOJIEM JaHHBIX,
BBIYUCJICHHE 00beMa, IUIONIAAU TMOBEPXHOCTH, JJIMHBI JUAroHaId, a
TaK)Ke BbIBOJ MH(pOpMaLui 00 0ObEKTE.

19.

Knace «Cdepa». PeanmmzoBaTh BBOA U BBIBOJ TMOJEH JIaHHBIX,
BbIUMCIIEHHE Oo0beMa, AMaMeTpa W IUIOIAIM MOBEPXHOCTH, a TaKXKe
BbIBOJI HHPOpMaluu 00 00bEKTe.

20.

Krnacc «Touka B mpocTpaHcTBe». Peann3oBath BBOJ M BBIBOJ IOJEH
JAHHBIX, BBIUMCIICHWE PACCTOSHUS JO BBEJACHHOH IOJIb30BaTEIeM
TOYKH, PACCTOSIHUS OT Hayaaa KOOPJIWHAT, & TAK)KE BHIBOJ
uHpopMmainu 00 00bEKTE.
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21. Knace «I'paduk y=x». Peanm3oBaTh BBOA W BBIBOJ TOJICH JTaHHBIX,
BBIUMCIICHHE WHTerpaida ¢yakomm or a g0 b (BBomares
MOJIb30BaTeNIeM), JUTMHBI oTpe3ka GyHkmuu oT (8, y(a)) xo (b, y(b)), a
TaK)Ke BBIBOJ MHPOpMAIIH 00 0OBEKTE.

22. Kinacc «Touka B mpoctpaHcTBe». PeannzoBars BBOJ M BBIBOJ MOJIEH
TaHHBIX, BBIYUCIICHWE PACCTOSHUSA JI0 BBEICHHOW TIOJh30BaTEIIEM
TOYKH, PpACCTOSSHHS OT Hadaja KOOpJWHAT, a TaKXe BBIBOJ
uHdopMaiu 00 00bEKTE.

23. Knacc «I'padux y=-x». PeanuzoBaTh BBOJI W BBIBOJ TMOJICH JAaHHBIX,
BBIUMCIICHHE WHTerpaida ¢yakomm ot a g0 b (BBomarces
M0JIb30BaTeNIeM ), JUTMHBI oTpe3ka Gynkmuu oT (a, y(a)) xo (b, y(b)), a
TaKXe BbIBOJ MH(MOpMaIu 00 00BEKTE.

24. Knacc «Uunuuagp». Peann3zoBaTe BBOJI W BBIBOJ MOJIEW HAHHBIX,
BBIYHCIICHHE O0BheMa, IUIOMIAJAW TIOBEPXHOCTH, a TaKXE BBIBOJI
uHbopmaiuu 00 00BbEKTE.

25. Kinacc «Otpes3ok B mpocTpancTBe». Peann3zoBats BBOJ U BBIBOJ MOJICH

JaHHBIX (KOOpJIMHATHI Hadajla W KOOpPJMHATHI KOHIIA OTpEe3Ka),
BBIYKCIICHUE JIJIMHBI, PACCTOSIHUM Havajia M KOHIIa OTpe3Ka OT Hayala
KOOPJIMHAT, a TaK)Ke BHIBOJ MH(GOpMAIK 00 00BEKTE.

7. Conepsxanue otdera u ero popma

Otuet no 1abopatopHoii paboTe AOMKEH COJAEPKATD:

1. HoMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenmn mabopatopHOii pabOTHI.

3. OTBeTHl HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHsie (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, TOKA3bIBAIOIIHE

MOPSIIOK BBIMOJTHEHUS 1a00paTOpHOI pabOThI, U pe3ybTaThl, OJYYEHHBIE B X0/1€ €€

BBIITOJIHCHUA.

OT4eT O BBIMOJHEHUM JA0OPATOPHON PadOThl B MUCHMEHHOM BHJE CHACTCA

MpenoaaBaTelto.

8. KoHTposbHbIE BOMPOCHI

1. Yrto Takoe ximacc?

2. Yto Ttakoe cTpykTypa? Uem cTpyKTypa OT/IM4YaeTcs OT Kinacca?
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. Uro Takoe unensl kinacca? Kakue rpynisl 4ieHOB Kiacca Bbl 3HaeTe?
. Kakue Tunel 4ieHOB-1aHHBIX BbI 3HaeTe?

. Kakue tunel QyHk1mii-uneHoB Ki1acca Bbl 3HaeTe?

. Kak nomeHsTh 11Be€T (poHA B KOHCOJIEHOM IIPHIIOKEHUU?

3

4

5

6. Kak moMeHsTh IBET TeKCTa B KOHCOJIBHOM MPHIIOKEHUH?

7

8. Kakue MmoaudukaTopsl JOCTYIMTHOCTH YJICHOB KJlacca Bbl 3HaeTe?
9

. Kakoe kimoueBoe ¢10B0 HCTIONB3yeTCs Ui co3AaHust 00bekTa Kiacca?
9. Cniucok muTeparypsl
Jl71s1 BBITIOJTHEHMS TaOOpaTOPHOI pabOThI, IPHU MOATOTOBKE K 3aIIUTE, a TAKKe

AJIs1 OTBETA Ha KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJIB30BATH CICAYIIHC

HWCTOYHUKU: [8].
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JIABOPATOPHAA PABOTA 9. KOHCTPYKTOP KJIACCA. ITEPEI'PY3KA
KOHCTPYKTOPOB KJIACCA.

1. llenb U coaepxkaHue

Llenb 1abopaTopHOi pabOTHI: MOHATH MPUHITUIIBI PA0OTHI KOHCTPYKTOPA.
3amaun 1abopaTopHOM paObOTHI:
— HAYYHUTHCS OOBSBIIATH KOHCTPYKTOP Kilacca;

— HAY4YHUTBCA CO31aBaTh IICPCTPYKCHHBIC KOHCTPYKTOPHEI.

2. Teopetuueckas 4acTb

KoncTpykTop — 3T0 MeTOA Kiacca, KOTOPBI HE BO3BpaIlaeT 3HAUCHUSI U UMEET
TO K€ camMO€ HuMs, 4TO M KiIacc. EcIM KOHCTPYKTOp Kjacca HE ONpEAeiieH
MPOTPAMMUCTOM SIBHO, TO KOMITWJIATOP CO3J]aCT KOHCTPYKTOP IO YMOJYAHUIO.

KoHCTpyKTOpBI MOAUUHSIOTCS TEM K€ NpaBUJiaM TNEPErpy3Kd, UYTO U BCE
METO/IBI.

B C# nopnepxkuBaerca neperpy3ka METOAOB — TO €CTh MOXKET CYIIECTBOBATh

HECKOJIbKO BEPCUM OJJHOIO METO]1a, HO C Pa3HbIMU CHUTHATYpaMH (METO]IbI
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OTJIMYAIOTCS KOJIMYSCTBOM M / WJIM THUIIOM IapameTpoB). UToOBI meperpy3uTh METOI,

IIpOCTO 0O BABIAIOTCS MCTO/JbI C OIMHAKOBBIMHA UMCHAMHU, HO Pa3HBIMH CUTHATYPaMHU.

3. O0opynoBaHUE 1 MaTEPUAITBI

Jlnst  BbITOJIHEHUsT J1a0OpaTOpHOM pabOThl PEKOMEHAYETCS HCHOJIb30BaTh
NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOIUMHU XapaKTepUCTUKaMH: 64-pa3psaHblit
(x64) iporieccop ¢ TakToBoit yactotor 1 I'T'1y u Beiie, oneparuBHas naMath — 1 10 u
BbIIlIE, CBOOOJHOE JUCKOBOE NPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINepaluoHHas CUCTeMa

WINDOWS 7 u Brire, Microsoft Visual Studio 20112 u Beime.

4. Yka3zaHus 10 TEXHUKE 0€30I1aCHOCTHA

TexHuka 0€30MacHOCTH TOPH  BHINOJHEHUH  JabOpaTOpHOM  padoThI
OTpeeNsieTcs] OOLIENPUHATON Ui TMOJb30BaTeNed MEPCOHAIBHBIX KOMIIBIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOIUTH PEMOHT MEPCOHAILHOTO KOMITBIOTEPA, YCTAaHOBKY
U yJaJIeHue TMPOorpaMMHOT0 00eCredeHHs; B ClIydae HEHCIIPAaBHOCTU MEPCOHAIBHOTO
KOMITBIOTEPA COOOMIMTH 00 ATOM OOCTY>KHUBAIOIIEMYy TEpPCOHANy jabopaTopuu; He
KacaThCsl DJIEKTPUYECKUX PO3ETOK METAUTMUECKUMHU MpeaMeTaMu; pabouee MecTo
MOJIb30BATENsl TIEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJIEP)KAThCS B YHCTOTE; HE

paspemiacTcCsda BO3JIC IICPCOHAIBHOI'O KOMITIBKOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOpsAOK BHIMTOTHEHUS pa0OThHI

1. Jlns BBIMOJIHEHUs J1abOpaTOpHOUW pabOThl HEOOXOAMMO MOIUDPUIIMPOBATH
MPWIOKEHUE, TOJTYYECHHOE B PE3yJIbTaTe BBITIOJHEHUS WHIAWBUIYATBHOTO 3aJaHUs
nabopatopHoit paboThl Nel3.

2. Mopaudukamusi CBOAUTCA K CICAYIOIIEMY: HEOO0XOIUMO OOBSBUTH U

IPOAEMOCTPUPOBATH UCIIONIb30BaHUE 3-4 TeperpyKEHHBIX KOHCTPYKTOPOB KJlacca.
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7. Coneprxanue oT4era u ero popma

Otuet o 1abopatopHoii paboTe JOKEH COAEPIKATD:

1. HoMep u Ha3BaHue J1a00paTOPHOM pabOTHI.

2. llenu naGopaTtopHoi pabOTHI.

3. OTBeTHl HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHele (HOpMBI M JUCTUHT MPOTPAMMHOTO KOJQ, MOKa3bIBAIOIIUE
TOPSIJIOK BBITTIOJTHEHUS JTa00paTOpHOI pabOThI, M pe3yIbTaThl, MOTYYECHHEIE B XOJ1€ €€
BBITIOJIHCHHUS.

OT4eTr O BBIMOJHEHUHU JTAOOPATOPHOM PabOTHl B MUCHMEHHOM BHUJE CHACTCS

IIPETIOAABATEIIIO.

8. KOHTpOJIBHI)Ie BOIIPOCHI

1. Yto Takoe knacc?

2. Yto Takoe KOHCTPYKTOP Kiacca?

3. Uro Takoe meperpyska MeTo10B?

4. MoxeT nu OJWH KOHCTPYKTOP KJacca BbI3bIBaTh APYrodl KOHCTPYKTOp?
[Ipexxne ueM oTBeyaTh MONPOOYWTE peanu3oBaTh TaKOW BHI30B B CBOEM

pa3paboTaHHOM KJjiacce.
9. Cniucok nuTeparypsl
JJ1s BBITIOTHEHHS JTa00paTOpHOU pabOTHI, TPH MOATOTOBKE K 3aIUTE, a TaKKe

AJIs1 OTBETa Ha KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCS HCIIOJIB30BATh CIICAYIIUC

uctounuku: [7-8].
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JIABOPATOPHAS PABOTA 10. MHOI'OMOAYJIBHBIE ITPMJIOXEHW A

1. [lenb 1 coaepkaHue

[lens nabopaTopHOW pabOThI: HAYYUTHCA MPOCKTUPOBATH KOHCOJBHBIE
NIPUIIO’KEHHUST HA OCHOBE HECKOJIBKUX COOPOK.

3anaun 1a00paTopHO pabOTHI:

— HAYYUTHCS YNPABIATh HECKOJBKUMHU pa3padaThIBAEMbIMHU MPOEKTAMU B
OJIHOM PEIIICHUU;

— Hay4YHThCS OpPraHW30BBIBATH B3aMMOJICHCTBHE HECKOJIBKAX MOIYJICH

IIPUITOKCHHUA.

2. Teopetuueckas 4acTb

B tepmunonorun TtexHonorudeckoil miargopmel .NET He wucnonbsyercs
NIOHSATUE «UCTIONHsAeMbIi (aiim». [TomoOubie daibr (*.dll wmm *.exe) xapakrepHsbI
JUIsL KOMITWJISITOPOB HEOE30MacCHOTO KOAa.

B texnonorun .NET ucnonessyercs tepmun «coopkay. COOpka — 3TO MOYIIb,
B KOTOPOM XpaHHTCS KOMITWJIMPOBAaHHBIA ymopaBiseMbld Koia. OHa Moxoxka Ha

KJaccuyeckuit ucronusembiin dain (*.exe) wiu dll-onbnuoreky, HO UMeeT BaKHOE
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CBOMCTBO — OHa MOJHOCTHIO ceOst omuchiBaeT. COOpKM coaepkaT MeTaJaHHBIE,
KOTOpBIE€ BKJIIOYAIOT B ceOs CBeleHUsI 0 cOOpKke U 000 BCEX OMpPENEICHHBIX BHYTPH
Hee Tumax, meromax W T.J. COOpka MOXKeT OBITh YacTHOH (JOCTYITHOM TOJBKO
OJIHOMY TMPUJIOKEHHUIO) WIH pa3feiasieMond (IOCTymHOM I000MYy TPHUIOKEHUIO
Windows).

B mpempiaymmx — mabopaTopHbIX  paboTax — CTyACHTaM  Ipeajiaraioch
CIPOCKTUPOBATh KOHCOJBbHBIC TMPUIIOKEHUS, KOTOpPbIE TMPEACTABISAIOT COOOM
OJTHOMOJTyJIbHBIE TIPUIIOKEHUS — EXEe-(aiiiibl.

B nannHoii naGopatopHoil paboTe TpeOyeTcsi CIpOEKTHUPOBATH MPUIIOKEHHE,

KOTOPOE COCTOUT M3 HECKOJIBKUX COOpOK (OJAMH MOAYJb — (pailn *.exe, ocTajabHbIe —

dil).

3. OGopyaoBaHUE U MaTepUAIIbI

Jlnst  BBITIOJTHEHUST JTa0OpaTOpHOM pabOTBI PEKOMEHAYETCS HCIOJIb30BaTh
MIEPCOHANILHBIN KOMITBIOTEP CO CICAYIOIMMH XapaKTePUCTHKAMH: 64-pa3psiaTHbIN
(x64) npornieccop ¢ TakToBo# yactoroi 1 I'T'1 u BeImre, oneparuBHas nmamsath — 1 ['0 u
BbIIlIE, CBOOOJHOE MAMCKOBOE IMpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. Ilporpammuoe obOecrieueHue: OIEpaliOHHAs CHCTEMaA

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brimre.

4. Yka3aHus 1o TEXHHUKE 0€30IMacHOCTH

Texnuka 0€30MaCHOCTA TPU  BBHINOJHEHWW  JIAOOPATOPHOUW  PabOTHI
OTpeeNsieTCsl OOMICTPUHATON MJIsl TOJh30BaTeNield MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIPHO HE TTPOU3BOJANTH PEMOHT TEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJeHue MPOrPaMMHOT0 00ECTICUCHHUS; B CITydae HEUCIPABHOCTHU MEPCOHATBLHOTO
KOMIIBIOTEpAa COOOMIUTE 00 3TOM OOCITY)KMBAKOIIEMy TEpCOHAIYy J1adopaTopuu; He

KaCaTbCA SBJICKTPUYICCKUX PO3CTOK MCTAJNIMYCCKHUMH IIPCIMCTAMU, pa60qee MECTO
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MMOJIB30BAaTCJIA IICPCOHAIBHOI'O KOMIIBIOTCPA JOJIKHO COJACPIKATHCA B YACTOTC, HC

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. MeToauka v OpsIOK BBITIOJHEHUS Pa0OThI

JUIss  BBIMOJHEHUS Ja0OpaTOpHOH pPaOOTBI  CIPOCKTHPYEM  CIIEIYIOIICE
MIPWIOKEHUE:

Tpebyercs pa3paborathb MIPUIIOKEHHUE-OIPOC. ITonw3oBarenio
MOCJIEI0OBATEIBLHO 3aJIAF0TCS BOMPOCHI, 32 KaXKJbIH BapHaHT OTBETAa HAYUCIISIOTCS
ompeneneHaple 0auel. [locie 3aBepiieHHs] OMpPOChl BHIBOJAUTCS CyMMa HaOpaHHBIX
O0a;toB M Kakoe-mubo pe3tome. Takas mporpaMma MOXKET HCHOJb30BaThCS IS
OIICHKH OCTATOYHBIX 3HAHHWH B (DOPME TECTUPOBAHMS, JJII COCTABIICHUS OMPOCOB, JUIS
caMo00CJIeIOBAaHUS U T.II.

[Tepen HavamoM co3maHusl MPUIIOKEHHUS, TO €CTh IEepes] HEermoCpPeACTBEHHBIM
POrpaMMHUPOBAHKEM, HEOOXOIUMO ONPEACITUTHCA: KaKue OOBEKTHl W SIBICHUS
MPEAMETHOW O00JIaCTH W CBSI3M MEXKIYy HHMH JO/DKCH BBISIBUTH IPOTPAMMHUCT.
OueBHUAHO, YTO ITO:

— BOTIPOC;

— OTBeT (HEeCKOJIBKO JIIT KaXI0T0 BOIIPOCa);

— 0aJuT COOTBETCTBYIOITUN KOHKPETHOMY OTBETY;

— HWTOTOBBIC PE3IOME HIJIM OICHKH, KOTOPBHIC BBIBOJSATCS B 3aBHCHMOCTH OT
KOJINYeCcTBa HAOpaHHBIX OAJIOB.

Bropoe, uTo HE0O0X0IMMO c/eIaTh OCYIIIECTBUTD (PU3HUYECKYIO JCKOMITO3UIINIO
JAHHOTO TPWJIOKEHUS, TO €CTh CKOJIbKO OTIEIBHBIX MOJyJiel OyAeT coaepx aTh
MpuJIokKeHue. B 1anHOM ciryydae:

— 1-p1it MOTyNb B BUIE (paiisia *.exe A 3amycKa MpUI0KeHNUS,

— 2-oit Moaynb B Buje ¢aiina *.dll, cogepxarnnii BOpockl U OTBETHI;

— 3-uii monynb B Buae ¢aina *.dll, cogepkammii cooOuieHust o pe3yybraTax

TECTHUpPOBaHUs (0mpoca).
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Jlexommo3unius, jorudeckas W (usmdeckas, 3aBepuieHa. (s peanmmzarum
MIPJIOKEHUST HEOOXOIUMO BBITIOJTHATH CIIEAYIOIIHNE MarH:
1. Coznaiite koHCoOJIbHOE TpwioxkeHue B cpene MS VS (mpoekT HazoBUTE
Quiz). Ilocne BeIMOMHEHUS BCEX HEOOXOMUMBIX nercTBHii okHO Solution Explorer

MPUMET CIICTYIOUTUNA BU/I:

Solution Explorer v X

L@ D E]
L Solution 'Quiz' (1 project)
4 7 Quiz

<d| Properties

«J References

<] Program.cs

Pucynok 15.1 — CtpykTypa 0IHOMOAYIBHOTO NPUIIOKEHHS.

B oxne oroOpaxeno omno pemenue (Solution) ¢ mmenem «Quiz» U OAvH
OpoeKkT B pamkax peuieHus (¢ umeHeMm «Quizy»). IIpoekT conepxkut ¢aiin koaa
Program.cs, B kotopoMm ompezeineHa (ynknus Main. DtoTr mpoekr Oymaer
OTKOMITHJIMpOBaH B daii Quiz.exe (To ects Gaiin Juis 3amycka).

2. Co3manum emie omuH (aiin B pamkax mpoekra QuUiz, KoTopwlii Oymet
cozepxkath kiacc Testing, MO3BOJSIOMIMN PEANTM30BBIBAThH JIOTUKY TECTUPOBAHUSA, TO
€CTb BBIBOJ BONPOCOB B OINpPEACIEHHOW IOCIEeI0BaTeIbHOCTH, BBOJ BbIOOpPA
noJyib3oBaTeNst U T.4. s 3TOoro BbI30BEM KOHTEKCTHOE MEHIO IpoekTa (puc. 13.2) u

CO3/1aJJMM HOBBIH (aiin ¢ umeneM Testing.cs
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Solution Explorer

New Ttem...
Existing tem...

New Folder

Windows Form...

B @ L EE

User Control..,

&

Component...
7§ Class...

8]  New JavaScript...
Al  New Styleshect...

Ctrle Shift+ A
Shift+Alt+A

Sheft+ Alt-C

3
@

Build

Rebuild

Clean

Publish...

Live Web Preview

Add

Add Reference...

Add Service Reference.

Add Library Package Reference...
View Class Diagram

Set a< StartUp Project

Debug

Add Solution to Source Control...
Cut

Remove

Rename

Unload Project

Open Folder in Windows Explorer
Nsight User Properties
Properties

Ja® 2 E S

£8 .5 Solution 'Quiz’ (1 project)

Ctrl« Alt+ Enter

Ctrl= X
tri=¥

Del

AltsEnter

Wl Properties
i References
¥ Program.cs

Pucynok 15.2 — Jlo6aBneHuss HOBOTO Kjacca K IMPOEKTY.

[Tocne BeIONHEHMS JaHHOTO AekcTBusA B okHe Solution Explorer cocras

npoekTa usMenutcs (puc. 15.3).

3 Solution 'Quiz’ (1 project)

4 [P Quiz

=d| Properties
-3 References
)] Program.cs
#] Testing.cs

Pucynok 15.3 — IIpoekT ¢ HecKoIbKUMU (pailiaMu UCXOIHOTO KOJa.

Ha nannom stane kimacc Testing He COMEPKUT HUKAKOHM JTOTHKH.

3. Cospmaaum BTOpoii Moaynb B Buae dll-6ubamorexn, koTopas Oymer

COACPIKAaTb BOIIPOCHI U OTBCTHI. I[JIH 9TOr'0 BBIBOBCM KOMAH/JY KOHTCKCTHOI'O MCHIO

pemerust Quiz (puc. 15.4).
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JEd
LB Sohution ‘Quiz' (1 project)

%% Build Solution F6
Rebuild Solution perties
Clean Solution e
st i foomes
Configuration Manager...
New Project... Add »
Existing Project... Set StartUp Projects...
New Web Site... [£¥ Add Solution to Source Control...
Existing Web Site... #  Paste Ctrle\
2 New Item... Ctrl+Shift+A Rename
2 Existing Ttem... Shift+Alt-A [J Open Folder in Windows Explorer
4 New Selution Folder 2 Properties Alt+Enter

Pucynox 15.4 — Jlo6aBneHue npoekra K pernieHuto VS.

4. B mosBUBIIEMCsI JUAIIOTOBOM OKHE BhIOepeM Tull mpoekta «Class Library»,

B KaueCcTBE MMEHU MpoekTa ykakeM «Task» (puc. 15.5)

r = ™y
Add New Project [ 2 [t
Recent Templates [.NET Framework 4 v ] Sort by: [Default R4 ] | Search Installed Templi 2 I

Installed Templates “ T Visual C#
; - _c#| Windows Forms Application Visual C# PSR
4 Visual C# il = A project for creating a C# class library
Windows —= (.dll)
Web .‘;” WPF Application Visual C# =
Office
Cloud =cf Console Application Visual C#
Reporting e
SharePoint 3 % ASP.NET Web Application Visual CZ
Silverlight =
Test -ch| Class Library Visual C#
WCF
Workflow 3 ASP.NET MVC 2 Web ApplicationVisual C#
Other Languages L H=C
Othies Pinject Types ;’“ ASP.NET MVC 3 Web ApplicationVisual C#
Database .| =¢
Online Templates ! VC“ Silverlight Application Visual C# -
Name: Task
Location: D:\University\YuTaembie gncumnannbl\TexHonorum nporpammuposar v
= o

Pucynok 15.5 —Jlo6aBneHre OMOIMOTEKH KIacCOB K perieHuio QUuiz.

[Tocne nobasieHust HoBoro mpoekra okuo Solution Explorer npumer Bun,

MOKa3aHHBINA Ha puc. 15.6
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2 Solution 'Quiz’ (2 projects)
4 (5 Quiz
b [=d Properties
+d References
] Program.cs
#] Testing.cs
4 A Task
=4 Properties
4 References
#] Task.cs

Pucynok 15.6 —Pemenne ¢ HECKOTBKUMHU MTPOEKTAMHU.

JlBa mpoekta B omHOM pemeHun QUiz, mpu 3ToM mpoekT QUIZ momedeH
HOJY’)KUPHBIM IIPUPTOM. DTO O3HAYAET, YTO INpPHU BbI30BE KOMaHIbl Run Oyzer
3almylieH MMEHHO 3TOT npoekT. Ciexyer oOpatuth BHUMaHue, yto (aiinm Task.cs
npoekta Task comepuT ToiabKo mycToi kiacc 6e3 koma. I[Ipoext Task B nenom nHe
cogepxut pyHknun Main, To ecTh He MOXKET OBITh 3aITyIlICH Ha BHITIOJIHCHUE.

5. AHanoruyHeIM 00pa3oM J00AaBUM K PELIECHUIO €lIe OJUH MPOEKT C UMEHEM

«Result» u Tumom «Class Library». Oxuao Solution Explorer npumer Bu:

; Solution 'Quiz' (3 projects)
4 (9 Quiz
=4l Properties
«J| References
<4 Program.cs
2] Testing.cs
4 (3 Result
=4l Properties
«J References
4] Result.cs
o ) Task
=4l Properties
«4 References
4 Task.cs

Pucynok 15.7 — Bce TpeGyemMblie MPOEKThI, B COOTBETCTBHUE C (PU3HUECKOM

JIEKOMIIO3UIINEH, 100aBJICHBI K PEIICHUIO.

Jlanee nepexoauM K HANOJHEHHUIO KJIACCOB TPeOyeMbIM (yHKIIMOHBAJIOM.

6. Moaudunupyem daiin Task.cs mpoekra Task ciaemyromium oopazom:
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Inamespace Task

{
// ¥nacc Ana NPeACTEBAEHAR OAHOrO TECTOBOrO 33/aHMA

1 public class SingleTest
1
i public string Question {get; set;} // sonpoc

public List<string> Answers; // OTseTs

: public List<int> Balls; // Bannm 3a oTseTw
}
// CTaTuuecknil XNacc ANA MNPefCTABASHMA CMMCKa TECTOSHX 3aAaHWR

4 public static class Task
{
: // ChMCOK OTASNbHUX SONPOCOS C OTBETaMW

public static List<SingleTest> AllQuestions;

i // CTaTHNECKWiA KOHCTPYKTOP ANA WMULHAAWSALMKM KONASKLMM

B : static Task()
-
; : AllQuestions = new List<SingleTest>()
i 8 U
H 3 i new SingleTest()
P {
3 3 g Question = "Main - Touka BxoRa nporpamve ...",
: : : Answers = new List<string>() { "1%, "7", "He snax" },
H : : Balls = new List<int>() { 20, 5, @ }
i b
i : new SingleTest()
- {
¢ : ; Question = “"Kakci onepaTop He sBaseTcAa onepaTopom uyukna?”,
: : : Answers = new List<string>() { "while", "for", "if" 3},
i i i Balls = new List<int>() { -5, @, 10 }
: };
¢ new SingleTest()
i {
: : ; Question = “Kax obosmaumts cocTtasHoi onepatop?”,
i H i Answers = new List<stedng>() { "{ ... }"> "( «.. )", "< ... 2> },
: ' : Balls = new List<int>() { 50, @, @ }
P 1
: : new SingleTest()
P {
; i i Question = "4Yto obosmavaer cumpon ; ",
i } H Answers = new List<string>() { "NMycToi onepatop”, "Koney nperpamwel”, “"He sHaw" },
: : : : Balls = new List<int>() { 5@, 20, @ }
EEN.
R
)

| Y

¥

Pucynok 15.8 — Knaccer mpoekra Task.

Cremyer oOpaTHTh BHUMaHHE Ha TO, YTO Kjaacc Task craTuueckuii, To eCTh HE
TpeOyeT co3aaHusi OOBEKTOB.

7. Momuduuupyiite daitr Result.cs mpoexra Result cinenyrommm odpazom:
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-inamespace Result

{
= public static class Result
{
public static List<string> Messages;
// CTaTWHECKWA KOHCTPYKTOP
= : static Result()
{
Messages = new List<string>()
{
: "Bw Habpanu menee 1@ bannos! Mnoxo!",
"B Habpanu He meHee 1@ u meHee 4@ bannos! HopmanbHo!",
: : "Bu Habpanu He meHee 48 bannos! OTauyHO"
. b
}
// Metop pna Bo3BpaweHWAa coobweHuA
= : public static string GetMessage(int Ball)
{
3 string mes = "";
. if (Ball < 10)
: : mes = Messages[@];
:  else if (Ball < 40)
§ mes = Messages[1];
: else
: mes = Messages[2];
: : return mes;
S
}
}

Pucynok 15.9 — Kitacc npoekra Result.

Co3nman onuH craTudeckuid Gain, s TPeNCTaBIEHUS PE3yJIbTUPYIOIINX
COOOILIEHUH.

8. Teneps Moauduupyem kinacc Tasting npoexra Quiz. B cBoeit pabote kiacc
OyzAeT ucnonb30BaTh paHee co3naHHblie kinacchl Task u Result, koTopsle HaxoaATCs B
npyrux mnpoekTax. [1oaToMy HE0OXOaUMO YCTaHOBUT CCHUTKM Ha JAHHBIE MPOCKTHI.
Jlst aToro BeI30BUTE KOoMaHay (puc. 15.10a) koHTeKcTHOrO MeHIO manku References
npoekTa Quiz. [locne 3Toro ccpiIku Ha cOOPKHU (OTKOMITHIIMPOBAHHBIE MPOEKTHI Task

u Result) mosiBatces B criucke cepliok Reference (puc. 15.100).
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2] 3 Solution 'Quiz’ (3 prejacts)
5 DT ’ oSy e D
‘ b Eill Properies o Solution 'Quiz' (3 projects)
4__\ % Referances 4 @ Quiz
Add Referenze... Mcrosoftssham izd| Properties
Add Service Referance... Ren R e
Add tibrary Packsge Referencen: z’:"‘f,_""f ¢ W TEsmce
e . 2 Microsoft.CSharp
“d ystem Dats DataSetDrtensicns
- System dml <3 Result
< SydemZmiling g | System
) Programcs i
4} Testng.cs <3 System.Core
4 T Restt ~3 System.Data
b EEP i .
o -2 System.Data.DataSetExtensions
9] Result.es -3 System.Xml
M« &1k «
7 b P4 Propertics "3,§~y§tgmxm'Llnq
Il References [« Task|
4 Task.cs -
a o

Pucynox 15.10 — JloGaBneHue CCHUIKH HA MPOEKTHI: @ — KOMaH]1a KOHTEKCTHOTO

MCHIO, 0 — CIIMCOK CCBIJIOK Ha IIPOCKTHI.

9. Moaudunupyem daitn Testing.CS s peanus3anuu JIOTUKA TECTUPOBAHHMS

(puc. 15.11).

- class Testing

{
E E public string DoTesting()
i A
i : int SumBal = 0;
i 3 int ans = @;
§ ? foreach (Task.SingleTest p in Task.Task.AllQuestions)
. & o
: : : Console.WriteLine("//// /1111117 1111171E81TE01™);
§ i Console.WriteLine(p.Question);
i ; Console.WriteLine("////111111111111111H1TTTEET");
: : Console.WriteLine("1. “"+p.Answers[0]);
§ § Console.WriteLine("2. " + p.Answers[1]);
i Console.WriteLine("3. " + p.Answers[2]);
: : Console.Write("Bubepute Homep ovseTa > ");
: : ans = Convert.ToInt32(Console.ReadlLine());
i SumBal += p.Balls[ans-1];
)
é i return Result.Result.GetMessage(SumBal);
.
¥

Pucynox 15.11 — Knacc Testing.

10. Moaudunupyem dyukmuto Main:



84

-lusing System;
using System.Collections.Generic;
using System.Lingq;
using System.Text;

—-Inamespace Quiz

class ograr

{
= static void Main(string[] args)
{

18 newTest = new Testing();
Console.WriteLine("\n\n"+newTest.DoTesting());
~onsole.ReadKey();

}
}

Pucynox 15.12 — @ynknus Main.

3amyCTUTE MOJIYYECHHOE NPWIOKEHNE. BHUMATENBHO NPOAHAM3UPYUTE KOX

IIPUITOKCHHUA. HOHpO6YﬁTG HU3MCHHUTDH BOIIPOCHI U UX KOJIMYICCTBO.
3aTeM, BBIIIOJTHUTC HHAWBUAYAJIBbHOC 3aJaHHC.

NuauBuayaabHOE 3a1aHKeE.

CrpoeKTUpyiTe MHOTOMOAYJIbHOE MpHIOKeHHe (3 MOAyIs), peanusyroliee

MOCTaBJICHHYIO 3aAauy. [lepe BbIMOIHEHUEM MPUITIOKEHUS HEOOXOIUMO BBITIOJHUTD

JCKOMITIO3MINIO 3a4a491 N BBIABUTH OCHOBHBIC 00BEKTHI HpGI[M@THOfI o0OnacTy.

Bapuant CrpykTypa JaHHBIX

1,6, 11, 16, 21 [Tpunoxenue OCYIIECTBIISIET

KJIABUATYPBL.

2,7,12,17, 22 [Ipunoxenue OCYILIECTBIISIET

KJIABUATYPBL.

CJIOKCHUC

OOBIKHOBEHHBIX JIpOOEeH, TO €CTh YncCen _

T.1. TpeOyercsa peanu3oBaTh TOJIBKO CIIOKEHUE.
HcxonHble cnaraemble MOJIb30BATENb BBOJUT C

YMHOKEHHE

OOBIKHOBEHHBIX JIpoOEH, TO €CTh Yucen _

T.1. Tpebyercs peann3oBaTh TOJbKO YMHOKEHHE.
NcxonHble MHOKHUTENN MOJIb30BaTENb BBOJIUT C
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Bapuant CTpykTypa JaHHBIX

3,8,13, 18, 23 [Tpunoxenue OCYIIIECTBIISIET JIEJICHNE

OOBIKHOBEHHBIX JIpOOEH, TO €CTh YHCEl E, 1 "
3 12

T.1. TpeOyercs peaan3oBaTh TOJBKO JICJICHUE.
Hcxonmuple apoOM  IMOJIB30BaTeIb  BBOAHWT C
KJIABHATYPBHI.

4.9 14,19, 24 Peanusyiite  mpunoxeHue,  OCYIIECTBIISIONIEE
COKpalieHue OOBIKHOBEHHOUW  Jipoou.  [IpoOb
MOJT30BATETh BBOJIHUT C KJIABUATYPHI.

5, 10, 15, 20, 25 Peanuzyiite = mporpammy It BBIIOJHEHUS

onepaunﬁ Hanqa KOMIIJICKCHBIMHU quCJIaMMU.
CIOKCHHUC, YMHOXCHHC, BBIYMCICHUC MOIAYJIA
KOMIIJICKCHOI'O 4HCJIa. I/ICXOI[HBIe KOMIIJICKCHBIC
4UnClia IOJb30BaTCJ/Ib BBOAUT C KJIABUATYPHI.

7. Coneprxanue otdera u ero popma

Otuet 1o 1adbopaTopHO paboTe TOHKEH COJIEPKATh:

1. HoMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn maGopaTtopHOii pabOTHI.

3. OTBeTH HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHbie (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, TOKA3bIBAIOIIHE

MOPSIJIOK BBIMOJTHEHUS Ta00OPaTOPHOM pabOThI, M pe3yJbTaThl, MOJYUYECHHBIE B XO/€ €€

BBITTOJIHCHUA.

OT4eT O BBIMOJHEHUU JTAOOPATOPHON PabOTHI B MUCHMEHHOM BHJIE CHAETCS

MpernoaaBaTCino.

8. KoHTpoJibHBIE BOMPOCHI

1. Yto Takoe craTuuecKuii Kiacc?

2. Uto Ttakoe coopka?

3. Kak onpenenuTs NpoeKT o yMOJIYaHUIO B MHOTOMOTYJIbBHOM PEIIeHUH?

4. Kakumu criocodamMu MOKHO pa3MECTUTh B (aiiiax onpeeseHue Kiacca?
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5. Kakoli mpoeKT HayHeT BBIMOJIHATHCS MEPBBIM €CJIM HECKOJIBKO U3 HUX B
OJTHOM pelIeHnH coaepkar ¢pyHnkmuuto Main?
6. UTto HEOOXOAMMO CHeNaTh Ui TOTO, YTOOBI MOSIBUIACH BO3MOXKHOCTh

UCITI0JIB30BAaTh KJIACCHI, ONPEIEIECHHBIE B IPYTOM IIPOEKTE?

9. Cniucok nuTeparypsl

I[JBI BBIITOJIHCHU L Ha60paTOpHOﬁ pa60TbI, IIpHU IMOATIOTOBKC K 3aIlIUTC, a@ TAKIKC

AJIs1 OTBETA HAa KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJIB30BATH CICAYIIHC

uctounuku: [1-3].
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JIABOPATOPHA I PABOTA 11. OIIEPAIITNU KJIACCOB. IIEPETPY3KA
OIIEPALIUN.

1. llenb U coaepxkaHue

Lens nmabGopatopHOi pabOThl: HAYYUTHCS OCYUIECTBISATH MEPETPY3KY
OTepaTOPOB OTHOCUTENHLHO MOIb30BATEICKUX THIIOB.

3agaun 1a00paTOpHOM PabOTHI:

— U3YYHTH OIEpaIuu, MoJIeKaIlue neperpysKe;

— TOJIYYUTh MPAKTUUECKHUE HABBIKH MEPErPY3KHU ONEPaTOPOB.

2. TeopeTnueckas 4acTh

2.1 Oneparuu. bonsmmucTBO onepanuii mpunuio B C# u3 si3pikoB C, C++:

Kareropus Onepauun
ApudmeTrrueckue + 5,51 %
Jlornueckue & |, N~ &&, ||, !
KoHnkarenanus cTpok +
NHKpEeMEHT 1 TEKPEMEHT ++, --
CpaBHeHue <, >, >z, >z == I=
HpI/ICBOCHI/Ie +=, -z, /:’ *= Op=, =, &=, |:’ N= <<=,
>>=
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Jocrtyn k wieny kiacca

Wunexcarms [
[TpuBenenue @)
VYcnoBHast (TepHapHas) onepanus ?:
Co3znanne 00bEeKTOB new

Nudopmarnus o ture

sizeof, is, as, typeof,

KoHTponp MCKIIOYEHUs, CBSA3AHHOTO C
IIEPETIOJIHEHUEM

checked, unchecked

2.2 Tleperpy3ka omepamnuii OTHOCHUTENIBHO Kilacca. PaccMoTpuM mpocToi

KJIacc, HalpuMep, NS mpeacTtaBieHus o0bekTa «BekTop» (s mpocTOTh BO3BMEM

BEKTOp Ha miiockocTn). [Ipumep 1:

class Vector

{

/ TNona AaHHeX NPEACTABNANT CTOPOHW Napannenendnena

public double X, Y;

// KOHCTPYKTOPH
public Vector()

{

}
public Vector(double XCoord, double YCoord)
{

X = XCocord;

Y = YCoord;

NSPLLLLIET

b

Knacc CO34aH, HO B MaTCMaTHUKC MOKHO BBIIIOJHATH CIOXCHHC (BBI‘-II/ITaHI/Ie)

BCKTOPOB MW YMHOXCHHUC BCKTOpa Ha YHCIIO,

a TakKXC HaXOJAWUTb CKaJAPHOC

npousBeicHue BeKTOpoB. HeoOxoaumo 100aBUTH 3Ty BO3MOXHOCTH JJI HAIIETO

Kkiacca «BekTop». DTO 3HAUUT, UTO OMNEpallMU, YKa3aHHbIE B MPUMEPE 2 JOJKHBI

HUMECTH CMBICIJI.

[Tpumep 2:
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~

Vec

a
Vector b

(=]

new Vector(4, 10);
new Vector(1@, 15);

et ot
]

// BHuMCNEHME CymMbl BEKTOPOB
Vector SumVector = a + b;

// BeMqmcneMue npovMsBefeHUs BEKTOPa Ha YUCNo
Vector MultNum = 2 * a;

// BEMMCNEHWE CKANAPHOrO NPOUSBEACHUA
double Skalar = a * b;

B nmannoii peanusanuu (npumep 1) Takue omepanuu B KOAEC HEBO3MOXKHBI.

JloGaBuM B KJ1acc MeperpyKeHHbIe Onepariu.

[Tpumep 3:
class Vector
{
: // Tona AaHHHX NPEeACTaBNASwNT CTOPOHH Mapannenenvnesns
public double X, Y;
// KoHcTpyxToput
public Vector()
1
}
public Vector(double XCoord, double YCoord)
{
i X = XCoord;
i Y = YCoord;
}
// Tieperpyska onepauwu cnoxeHus
public static Vector operator +(Vector left, Vector right)
{
§ return new Vector(left.X + right.X, left.Y + right.Y);
}
// Teperpyska Onepauuy YMHOXEHWA BEKTOPa Ha YMCAO
public static Vector operator *(double k, Vector vek)
{
: return new Vector(k*vek.X, k*vek.Y);
}
// Neperpyska onepauwu YMHOXEHWS ABYX BEKTOpPos (CKanspHoe ymHoXeHue)
public static double operator *(Vector left, Vector right)
{
§ return left.X * right.X + left.Y * right.Y;
-
}

[leperpy3ka omepanuu MOXoXka Ha OOBSBICHHE METOAAa Kiacca, HO
CYIIECTBYIOT OTJIMYMS: HCIOJb3yeTCsl KIoueBoe cioBo Static; wucmonb3yercs

KJIIOYEBOE CJI0OBO Operator ¥ CUMBOJI orepaiuu (+, *, - ¥ T.J1.) BMECTO HMEHH METO/Ia.
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[Tociie Toro kak omepanuu NEPErpyKeHbI, BO3MOXKHO BBINIOJIATH CIEAYIOIINE
JEUCTBHUS:
class Progran

{

static void Main(string[] args)

{

$
Q
"

new Vector(4, 10);
new Vector(1@, 15);

?
o
"

 BHYNCAeHne CyMvbl BEKTOPOB
tor SumVector = a + b;

'/ Buqncnedue npoussefeHns BeKTOpa Ha Yucno
tor MultNum = 2 * 3;

/ BHMWCNEHUE CKANAPHOro NpousseneHua
double Skalar = a * b;

/ NposegeHune CNOXHNX pacyeTos
tor RES=2*a+3*b+ (a*b)* a;

onsole.ReadKey();

S

3. OGopyaoBaHUE U MaTepUATTBI

Jlnst  BbITIOJIHEHUST J1abOpaTOpHOM pabOThl PEKOMEHAYETCS HCIOJIb30BaTh
MIEPCOHAJILHBIN KOMITBIOTEP CO CJCAYIOIMHUMH XapaKTePUCTUKAMH: 64-pa3psaHbli
(x64) npornieccop ¢ TakToBo# yactoror 1 I'T' 1 BeIie, onepaTtuBHas namsats — 1 ['0 u
BBHIIIIE, CBOOOJHOE MAMCKOBOE MpoCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHHe: OINEpaluOHHAs CUCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beime.
4, Yxa3auus 110 TEXHUKE 0€30aCHOCTHU
Texnuka O€30MaCHOCTH TNPU  BBINOJHEHWH  JIAOOpAaTOpPHOW  pabOTHI

OTpenensieTcs] OOLENPUHATON IS TOJb30BaTeNIel MEPCOHATBHBIX KOMITBIOTEPOB.

CaMOCTOSITEILHO HE MMPOU3BOAUTbL PCMOHT IMMCPCOHAIBHOI'O KOMIIBIOTCPA, YCTAHOBKY
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U yJaJIeHue TPOTrpaMMHOTr0 00eCIIeUeHHS;, B CIIy4ae HEUCIIPABHOCTH TIEPCOHATLHOTO
KOMIThIOTEpa COOOIIMTE 00 3TOM OOCITY>KHBAIOIIEMY TEPCOHATY J1ab0opaToOpwH; He
KacaTbCsl JJIEKTPUYECKUX PO3ETOK METAIUIMYECKMMH IpeIMeTaMu; paboduee MecTo
MOJIB30BATENsl TIEPCOHALHOTO KOMIBIOTEpA JIOJDKHO COJEPKAThCS B YHCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOT'O KOMIIBIOTCPA IIPUHUMATD ITMITY, HAITUTKH.

5. MeToauka 1 OpsIOK BBITIOJHEHUS Pa0OThI

1. Coznaiite KOHCOJIBHOE MPUIIOKEHHE.

2. COBMECTHO ¢ IMpernojaBaTelieM CIPOSKTUPYWTEe U paszpaboraiiTe Kiacc,
OTHOCHUTEJIBLHO KOTOPOTO MEpErpy3uTe onepauuu +, - /, *, %, ==, > (Kaxaplil CTYJeHT
pa3padaThIiBaeT CBOM Kjacce).

NupuBuayajabHble 3a1aHus1 (BO3MOKHbIE BADHAHTHI KJIACCOB):

«BekTtop B mpoctpaHcTBe», «Marpunay, «CotpymHuk», «KomMmmbrorepy,
«ToBap», «OObBeKT  HeaBwxuUMOCTHY,  «KommiekcHoe  uucio»,  «Kyoy,
«ABTOMOOMIBY, «CTynenty, «Kauray, «{ucturnuna (mpeamer)y.

Bo3MmoxHO Tpensio’keHHe CBOEro Kiacca WM JopabdoTka Kiacca U3

nabopaTopHoil pabotsl Nel3.

7. ConeprxaHue otyeTa u ero gopma

Otyet no 1abopaTopHoii paboTe AOKEH COJAEPIKATD:

1. Homep u Ha3BaHUE TaOOpaTOPHON paOOTHI.

2. llenu naGopatopHoit pabOTHI.

3. OTBEeTHI HAa KOHTPOJBHBIE BOMPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKa3bIBAIOIINE
MOPSZIOK BBITMIOTHEHUS Ta00paTOpHOH paboThI, U PEe3yabTaThl, MOJyUYEHHBIC B XO/€ €€
BBITIOJTHCHHS.

OTueT O BBINOJHEHUM JIAOOPATOPHOW pabOThl B MUCHMEHHOM BHJE CIAETCS

npernogaBaTciiro.
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8. KoHTposibHBIE BOMTPOCHI

1. Yto Takoe KOHCTPYKTOP?

2. Yrto Takoe meperpy3ka omepatopoB? Korma mnpumeHsieTcs JTaHHBIN
MeXaHHU3M?

3. JlomyctrMm, 9TO TS Kjlacca CO3/JaHa MeperpyXKeHHas Onepars CIOKEHUS.
MoxxeT nmu OBITh CO3/1aHa €IIle O[Ha OTepaIlusl CJI0KEHUS IS JaHHOTO Kiiacca?

4, Kakue omnepariuy HejIb3s IEPEerpy3UTh?

5. Kakue onepanuu HeoOX0AMMO NEperpyKaTh HomapHo?

9. Criucok nuTepaTypsl

I[JBI BBIITOJIHCHU L Ha60paTOpHOﬁ pa60TI>I, IIpHU IMMOATOTOBKC K 3alllUTC, a@ TAKIKC

AJIs1 OTBETAa Ha KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJB30BATH CICAYIIHC

ucrounuku: [3], [5].
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JIABOPATOPHAS PABOTA 12. IOCTPOEHUE MEPAPXUMH KIIACCOB

1. [lenb 1 coaepkaHue

Lenb mabopaTopHOl pabOTHI: U3YYUTh MEXAHU3M OPTaHU3AIMHN HACJIECTOBAHHUS
KJIACCOB.

3anaun 1a00paTopHO pabOTHI:

— HAYYUTHCS OOBSIBISTH MPOU3BOJIHBIE KIACCHI;

— HAYYUTHCS CO3/1aBaTh HEPAPXUU KIIACCOB;

— Hay4YUTBCA UCITIOJIb30BATh MCXAHU3M HOJ'H/IMOp(i)I/BMa.

2. TeopeTnueckas 4acTh

2.1 HacnenoBanue peanmsarnuu. HacnemoBanue peanusanum (implementation
inheritance) o3HayaeT, YTO TUM MPOUCXOAUT OT OA30BOTO THUIIA, MOJyUYas OT HETO BCE
TIOJISI-YJICHBI U (YHKIIUH-YICHBI.

Cunrakcuc HacCJICAOBaHWA pcain3aluun:
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class IlpouzsoonvuiKnacc . bazosuviiitKna cc

{

Il Hdannvie— unenviu ¢ynxyuu — uiemol

Eciu mpu ompenenennn kiacca He YykasaH 0Oa3oBbiii kiacc, To C#
npejmnoaraet, 4ro 0a30BbIM KiaccoM sBisieTcs System.Object.

2.2 Co3manme wuepapxuu KiaccoB. llpm HacnemoBaHWM peaTu3aIiH
IIPOM3BOIHBIN KJIACC HACIIEMYET peaan3aluio KakI0i GyHKITMH 6a30BOT0O TUIIA, ECITH
TOJIKO B €ro OMpENeNIeHNH HE yKa3aHOo, YTO peaiu3aius (QyHKIHUH JTO0JKHA OBbITh
nepeonpeeseHa.

OmnpenenuM  CICAYIOIIYIO — HEpapXui0  KjaccoB  (pwuc. 17.1) =u
IPOAEMOHCTPUPYEM, KaK HAcJe/yeTcsl peaau3alus U Kak INepeonpeneiasiiorcs

CBOWCTB M METOJOB.

YesioBek

Cryaenr Yuurenn

Pucynok 17.1 — Uepapxusi KJ1accos.

Co3gaauMm KOJl, ONMUCHIBAIONIUN JaHHYI0 uepapxuio. Onpenenum 0a30BbIid

KJIacCC:
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class Yenosex

{

public Yenosek(string ®, string W, string 0, int Bosp)

{

: Pamunua = ©; Wma = U; Otuecrso = O; BospacT = Bosp;

}

public Yenosek()

{

: Oamunua = "HeT gadHux"; Mma = ""; OTtyectBo = "";
Bospact = 18;

}

public string ®amwnwa, Wma, OTwecTso;

private DateTime flaTaPoxaeHus;

public virtual string ©oMO

{

: get { return ®amunua + " " + Mma + " " + OTuyecTBO; }

}

public int BospacT

{

: get { return DateTime.Now.Year - faTaPoxgenua.Year; }
set
1
: int FopPoxpeHuna = DateTime.Now.Year - value;
: PaTtaPoxgenua = Convert.ToDateTime(TogPoxpeHus.ToString()+".01.017);

: )

}

}

OOpaTuTe BHUMaHUE Ha HAJIWYUE ABYX KOHCTPYKTOPOB, MEXAHU3M XpaHEHUS
BO3pacTa uejoBeKa U KiroueBoe cinoBo virtual y cBoiictBa « DU O». KiroueBoe cioBo
virtual yka3pIBaeT, 4TO JaHHOE CBOMCTBO OYyJET MEepeonpenesieH0 B MPOU3BOJIHOM
KJiacce.

Onpenennm TpOU3BOAHBIN KJIACC « Y UUTEIbY:
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class Yuutenn: Henosex
1
public Yuutenn()
: :base()
{
YueHoe3BaHHe = YueHne3sanuda.bes_3BaHna;
YuenanCrenenn = YuenmeCrenenn.bes_Crenenu;
3
public Yyureno(string @, string M, string 0, int Bosp, Yyedwe3dsanua Y3, YuyenweCrensxw YC)
:base(®, WU, O, Bosp)
{
Yuenoe3sauue = ¥3;
: YuenaaCreneno = YC;
}
public Yuesdweisanna YueHoe3saHue;
public YuyerweCrenenyn YyenHaaCTeneHn;

public override string ©HO

{

: get

ol |

i return YyenmasCrenens.ToString() + ", " + Yuenoe3samue.ToString() + ", " + base.oMO;
. |

}

b

Cnenyetr oOpaTUTh BHUMaHUE Ha KCIIOJIb30BAHKE KIIFOUEBOIO ciioBa override y
ceorictBa «®HO», KOTOPOE yKa3bIBaeT Ha TO, YTO JAHHOE CBOMCTBO MMEET HOBYIO
pean3anmio, OTVINYAIOILYOCA OT pean3aluy 0a30BOro Kiacca.

Onpenenum BTOPOH MPOU3BOAHBIN Kitace «CTyIeHT»:

class CryaeHT: Yenoeex
{
i public CrypenT(string ®, string M, string 0, int Bo3sp, CneywansHocTu Cneu)
: :base(®, U, 0, Bosp)
{
g CneuwanbHocTh = Cney;
¥

public CneuwansHocTi CneyuanbHOCTb;

public override string ©WO

1

i get

i

: : return base.®M0 + ", " + CneuwanvHocTb.ToString();
t 3

}

}
B 00oux nmpon3BoAHBIX Kjaccax cleAyeT 0OpaTUTh BHUMaHHE HA peau3aluio
KOHCTPYKTOPOB MPOU3BOJIHBIX KJIACCOB, MCIOJIb30BAaHUE KIIIOYEBOTO CIIOBAa base B

koze cBoicTBa «PHO» u mpu 00BABIECHIUN KOHCTPYKTOPOB.
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Takke MHTEpeC MPENCTABISIOT TUIbI JAHHBIX, UCMOJIb3yeMbIe MJI YJICHOB-
maHHbIX:  «CrnenmaibHOCTH»,  «YdueHbIe3BaHHsA», «YueneleCtenenm». Bot

OIqulIeJlefﬂlﬁllla}HIBIX,TTIIH)B-IICI)CFHJCJIGPHJfr

public enum Yuedne3saHWA
{
: foueHT,
Mpogeccop,
AKanemux,
Bes_3saHua

public enum Yuedwelrenenw
{ KangupaT_TexHuyecxkux_Hayx,
Kangngat_ousMat_Hayk,
Kangnaat_lNeparorudecknx_Hayx,
HAoxkTop_®usMaTt_Hayx,

: Bes_Crenexn

public enum CneyuanbHocTH
: UnpopmaumonHse_Cuctems U TexHonoruu,
besonacHoCTo_MHOOPMALMOHHuX_CuCTEM,
TexHonorus_3aumte_Hupopmauun,
Ncuxonorua,

HaHo3nexTpoHuka

:}

Haxoner, mnpoaeMOHCTpUpPYEM HCIOJIB30BAHUE OOBSBICHHOW HEpapXuu
KJIACCOB.

B mporpamme o00BsSiBUM MaccuB 00BbekTOB THHa «Yemoek». Cremyet
MOHMUMAaTh, YTO TPHU OOBSIBICHHM TAKOTO MAacCHBa, €ro JJIEMEHTaM MOYKHO
MPUCBAUBATh OOBEKTHI JIOOOTO MPOU3BOJHOTO KJAcca, MPUYEM KaKIbli OOBEKT

OyJzeT BecTu cedst o-CBOEMY (3a CUET Mepeornpe/ieSieHUus] CBOMCTB U METOJIOB).
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static void Main(string[] args)

{

i // Obvasum maccus mwaei:

: Yenosex[] mas = new Yenosex[6];

E // 3anonnum maccus 3HauveHuamu pasnmx (!) Tunos

: mas[@] = new Yenosex("Nevpos”, “Merp”, "Nerposwu”, 10);

E mas[1] = new CrypenT("Kopobos™, “"Cepred”, "Buxtoposuu”,

i CneynansHocTy. Unpopmauuonnse_Cuctems U_TexHonoruu);

§ mas[2] = new Yuurteno("Huxonaes", “Esrenmit”, "Msanosuu",

g : 30,

; Yuenwe3dsaHua . JOUenT,

i YuenweCTenenu.KanguaaTt_TexHuyeckux_Hayx);

E ﬁas[S] = new Crtyaent("MNaenosa”, "Mapuna”, "Angpeesna"”,

i : 20,

i CneunansHocTy.HaHO3NEKTPOHUKA ) ;

é mas[4] = new Yuuteno("Aposaosa”, “Buxrvopua”, “"WropesHa",
i : 50,

; Yuenwe3sanua.Npopeccop,

: YuenweCTenenu. lokTop_OusMaT_Hayk);

E has[S] = new Yenosex("Cugopos”, "Mapk", “"3axaposuu”, 12);
é // BmBoa uHbOpauum

; for (int i = @; i < mas.length; i++)

oo

i i Console.WriteLine(">>>>>>>>>>> “ + mas[i].GetType().Name);
; i Console.WriteLine(mas[i].oH0);

: i Console.WriteLine("BospacT: " + mas[i].Bospacrt.ToString()+"\n");
; : Console.WriteLine("\n");

| 3

é Console.ReadKey();

¥

B pesynbraTe paboThl MporpaMMbl Oy1€T OCYILECTBICH CIEAYIOUIUI BBIBOI;
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.

i 7 filey///D:f/University/Mutaemeie gucumnandby/ Texnonoruv nporpammuposanua 19, LR_Ten/LR_One... Elﬂléj

BE233253500

BozpacTt: 10

PEIIDIIND

BozpacTt: 19

PRI

Bospact: 30

BRRFRIIIND

Bospact: 20

BER32200000

Bospact: 50

PRPEOBIOS
BozpacTt: 12

Netpoe lMeTp MeTpoBuu

Koposoe Cepred Buktopoewuy. Hudopraudwonnwe_Cucteru_M_Texnoaoruu

Kanaupart_Texnwueckux_Hayk,

Nasaosa MapunHa AHOpeEeBHa.

DokTop_tuzMar_Hayk. NMpooeccop,. Opozpoea Buktopua Mropeena

Cunopoe Hapk 3Jaxapoeuu

Yeaoser -

m

Crynenr

Yyuteas

Nouent. Hukonaes Eerenwd HBaHoBWY

CrynenT
HaHo3aeKTpoHHKA

YuuTeae

Yeaoeer

[lonnas AuarpaMma

puc. 17.2.

Henosex
Class

= Fields
27 OataPowasqus
v Wus
¥ Orvecreo
v Daumes
= Froparies
-y Bospact
= N0

= Methads

¥ Yeaoser [+ 1 o,

TUIIOB B IIOJIYYCHHOM IIPUJIOKCHHUH IIOKa3aHa

Crypent F3 Program | Yuerneenamen A
Ciass Clazs Enum
** Yerozex
= Methods louert
= Fields g a
a¥ Main Mpogeccop
v Cacumanunacts Axageranx
= Properties Bes_Seannn
2 ouo
= Methods B aLHOCT
Enum
v Cryasnr
= Ymdopraupcanee_Crcrenssi W Texnoncrum
Sesonacrocrs_Mndopuauronrzix_Cucrew
B Teanonorma_dawdte_MHeopuaiqun
Yamrens & n Z
Tcux 4
Class CAXQAOTHR
+ Yazosex HanosaexTporuxa
= Fields =
ields YuenmaeCrenem 2
v YuenanCreners Enum
¥ Yyeroslsarue
= Properties Lanangat_Texwaseckin_Hayx
= Canaugar DeaMar Haywe
T ene aiino: s
SJe Sanauaat_Megarormueckux_Hays
= Methods
2 Aosrop_PrsMar_Hayx
¥ Yawrems (= 1 ou 5e3_Crenenu

Pucynok 17.2 — JluarpamMmMa THITOB MPHIOKEHHS (co3mana cpeacTamu VS).

Ha

Crpykrypbl Bceraa Hacineayrorcs ot System.ValueType. Onu MoryT Takxke

HacCJICA0BAaTh JT1000€ KOJINYECTBO HHTGp(I)eﬁCOB. Knaccel BCCra HaACJICAYIOTCA OT
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OJJHOTO KJjlacca Mo BamieMmy BbIOOpY. OHM Take MOTyT HacjieloBaTh Jr0oe

KOJIMYECTBO UHTEP(EHCOB.

3. O0opynoBaHUE 1 MaTEPUAITBI

Jlnst  BbITOJIHEHUsT J1a0OpaTOpHOM pabOThl PEKOMEHAYETCS HCHOJIb30BaTh
NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOIUMHU XapaKTepUCTUKaMH: 64-pa3psaHblit
(x64) iporieccop ¢ TakToBoit yactoto 1 I'T'1y u BeiIe, onepatuBHas namsith — 1 10 u
BbIIlIE, CBOOOJHOE JUCKOBOE NPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINepaluoHHas CUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brimre.

4. Yka3zaHus 10 TEXHUKE 0€30I1aCHOCTHA

TexHuka 0€30MacHOCTH TOPH  BHINOJHEHUH  JabOpaTOpHOM  padoThI
OTpeeNsieTcs] OOLIENPUHATON Ui TMOJb30BaTeNed MEPCOHAIBHBIX KOMIIBIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOIUTH PEMOHT MEPCOHAILHOTO KOMITBIOTEPA, YCTAaHOBKY
U yJaJIeHue MporpaMMHOr0 00eCreYeHUs; B CIy4ae HEMCIPABHOCTH MEPCOHAIBHOTO
KOMITBIOTEPA COOOMIMTH 00 ATOM OOCTY>KHUBAIOIIEMYy TEpPCOHANy jabopaTopuu; He
KacaThCsl DJIEKTPUYECKUX PO3ETOK METAUTMUECKUMHU MpeaMeTaMu; pabouee MecTo
MOJIb30BATENsl TIEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJIEP)KAThCS B YHCTOTE; HE

paspemiacTcCsda BO3JIC IICPCOHAIBHOI'O KOMITBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOpsAOK BHIMTOTHEHUS pa0OThHI

1. Co3paiiTe KOHCOJBHOE TPHIOKCHHE B COOTBETCTBHH C aJTOPUTMOM,
MpeCTaBICHHBIM B JIabopaTopHOU padoTe Nel.
2. 3yunte npuMep CO3MaHUS HepapPXUHU KIIACCOB, MPEACTABICHHBIN B pa3zeie

«TeopeTnueckoe 000CHOBaHKE» TaHHOM J1A0OPATOPHOI PaOOTHI.
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3. TlocTpoiiTe CBOIO MEPaAPXHIO KJIACCOB B COOTBETCTBUU C MHAMBUIYATHHBIM
3agaHueM. B pe3ynpTaTe BBIMOMHEHUS JaOOpPaTOPHOW pabOThl JOJIKHBI OBITH
peaIn30BaHbl CIEIYIONINE MEXaHU3MBI:

— UCIOJIb30BaHUE THUIA-TIEPEUUCICHUS (XOTsI ObI OHOTO);

— UCTIOJIb30BaHUE TTEPEOTIPEICTICHHOTO CBOMCTBA (XOTS ObI OHOTO);

— MCIOJIb30BaHUE MEPEOIPEIeIEHHOTO METOo1a (XOTs ObI OJTHOTO);

— MCIOJIb30BaHUE BbI30Ba 0230BOI0 KOHCTPYKTOPA;

— MHCIONb30BaHHE BbI30Ba JIOOOro 6a30Boro Mmerojga (OTIMYHOIO OT
KOHCTPYKTOpA).

4. IIpogeMOHCTpUpPYITE UCIOIB30BAHUE KIACCOB, CO3/IAHHON HepapXuu (Jerye
BCEro 3TO CJAENaTh C HCIIOJIb30BaHWEM MaccuBoB). Ilpu 3amure paboThl ykKaxkurte
NPU3HAKK NPHUCYTCTBUS MOJUMOP(HOro MOBEACHHS B Iporpamme (peaau3arus
noaumMopdpusma).

NupuBuayajbHoe 3a1aHKE.
CrpoekTupyiTe Kiiacc, HaloOJHUTE €ro TpeOyemMoil (pyHKIMOHAIBHOCTHIO,

MPOJEMOHCTPUPYITE pabOTOCIIOCOOHOCTH Kilacca.

Bapuant Hepapxus kiiaccos
1 TexCpencrso
AsTroMoDIIL Bepronér
[ pysosoitAsTo JerkosoitAsro
2 KomnTexnuka
r
Cepsep HoyTtbyk [1IK
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Bapuant

Hepapxus kitaccos

3

['eomeTpus

1
I |

qCTprCX)’FO.’IbHHK

TpeyronsHuk

A

l

Ksaapar

Pom0

H3ianune

A

Kuura

J Kypuan

DnPecype

MynsTimenna

—1

Hsobpamenue

Bujieo

—

Pactposoe

BekropHoe

Boopyxkenue

|

CrpenkoBoe

Tauk

Comouter

Maune

1

|

ABHACPE/ICTBO

I'Py30BHK

' 3

Beproner

Herpedurens

Pactenme

?

|

Tpaga

Jepeso

Kycrapuuk
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Bapuant Hepapxus kitaccos
9 o
l I
oc [pukiajmoe
L
| |
CeodoaupieOC || IMnatubieOC
10 9BM
MoOnbHBIH CraunoHapHeii
A
[Tnamwer || Hoyroyk
11 DNEKTPOHUKA
7 )
CorTenedon || Doroannapar [Tnanwer
12 TexCpencteo
ABTOMOOHIIBL Bepronér
A
['pysoBoitAsro JlerkosoiAsro
13 BerrTexuuka
7'y
Tenesuzop Yrior MukpoBoIHOBKA
14 9BM

I

MobunbHBIH CranmoHapHsIii

A

[Mnaunurer

Hoytbyk
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Bapuant Hepapxus kitaccos
15 KanuTosapsl
'y
Pyuka Opranaiizep ||Ckopocuimparess
16 Marnmnst
h
ABHacpeCTBO I'py3oBuk

A

[ |

Beproaer Herpeburens
17 HeasuaxumocTs
3
Keaprupa Hom [apax
18 MatiHoCTpoeH#Ee
I I
Tamenoe Cpennee

&

Tpaxrop || Kombaiiu

19 SnemYacTiua
®oTtoH DNEKTPOH [Ipoton
20 ['eomerpus
A
MHOrOyTOIbHHK Dmune

A

l |

[TpamITapamnenenunen|| TpeyronbHuk

21 Crienpanucr

| I

[Iporpammuct Bpau JleTunk
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Bapuant Hepapxus kitaccos

22 [10

E

| I

ocC [Ipuknanunoe

A

CpoboaunieOC ” [TnarueieOC

23 l bankKapra I

A

Hakonurensnas || [lnarexnas 3apruarHas
24 Cepsuc
[Mponaxu JIvzunr Kpeaur
25 Mebesb
Cron MsarkMebens || [Hlkad

7. ConeprxaHue otyeTa u ero gpopma

Otuet 1o 1adopaTopHON paboTe TOHKEH COJIEPKATh:

1. Homep u Ha3BaHue 1a00paTopHON paboTHI.

2. llenmmn nabopatopHOi pabOTHI.

3. OTBeTHI HAa KOHTPOJIBHBIC BOIIPOCHI.

4. DxpanHbie (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, TOKA3BIBAIOIIHE
TOPSIJIOK BBITMTOJTHEHUS J1a00paTOpHOI pabOThI, M pe3yIbTaThl, MOJYyYECHHBIE B XOJ¢ ¢€
BBITIOJTHCHHSI.

OT4eT O BBIMOJHEHUU JTAOOPATOPHON PabOThl B MUCHMEHHOM BHJIE CHACTCS

MpernoaaBaTCino.
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8. KoHTposibHbIE BOITPOCHI

1. Yro Takoe HaciemoBaHue peanm3anun? Kak omucarh CMHTAaKCHYECKH
HacJIeJJOBaHHUE peaiu3alun?

2. Jl7is 4ero UCIoIb3yeTcs KadeBoe ciaoBo base?

3. MoxHo M mepeonpeacauTh MeTon kiacca? CBolicTBa kiacca? JlaHHBbIE
Kknacca?

4. Kak nepeonpeienuTb METO/T B MPOU3BOJAHOM Kiacce?

5. Jliis 4ero MCIoIb3yeTCs KIrdeBoe cioBo Virtual?

6. JlJ1s 4ero MCIOJIb3yeTCs KIYEeBOe CI0BO Override?

7. Kak moMeHsTh IBET (hOHA B KOHCOJILHOM MPUIIOKCHUH ?

8. Kak mocTpouTh auarpaMMy THIIOB JAaHHBIX, UCIIOJIB3YEMbIX B IIPHIOKECHHUH
cpeactBamu Visual Studio 2008/ 2010?

9. Cxonpko 6a30BBIX KJIACCOB MOKET OBITh Yy JTF000T0 Kiacca B CH#?
9. Cniucok nuTeparypsl
Jlis1 BBIIOJTHEHUS JTA0OpaTOPHOU pabOThI, IPU MOATOTOBKE K 3aIUTE, a TAKKE

ML OTBETAa Ha KOHTPOJIBHBIC BOIIPOCBI PCKOMCHIAYCTCA HCIIOJIb30BATH CIICAYIIUC

UCTOYHUKH: [5-7].
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JIABOPATOPHAS PABOTA 13. PASPABOTKA ITOJIb30BATEJILCKUX
NHTEP®ENCOB

1. llenb U coaepxkaHue

[lenp naGopaTopHOt pabOTHI: H3YyYUTh MPUHIUIBI PaOOTBl C THUIIAMH
untepdericos B CH#.

3agaun 1a00paTOpHOM PabOTHI:

— HAY4YUTHCS 0O0BSIBIATH HHTEp(Peiich B CH;

— HAY4YHUTBCA CO30aBaTh KIIACChI, pCAJIN3YIOIIHNC HHTCp(i)GﬁCBI;

2. TeopeTnueckas 4acTh

2.1 HacnenoBanme wuHTepdeiicoB. Kpome HacnemoBaHus pealn3aiiuu
(implementation inheritance) B s3pike C# peann3oBaH MeXaHHU3M HacCJICAOBAHUS
uHTepdeiicon (interface inheritance). Heobxoanumo noHnumars, 4To He Bce OOBEKTHO-
OPUEHTUPOBAHHBIE S3bIKU TOJACPKUBAIOT UHTEP(ENCHI.

Ecnu xnacc Hacnenmyer wuHTepdeiic, kimacc Kak Obl OepeT Ha cebs

00s3aTeNbCTBA PEATU30BATh HEKOTOPBINA (DYHKIIMOHAI.
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CuHTrakcuc HaclefoBaHus uHTep(delica He OTIMYAeTCd OT CHHTAaKCcHca
HACJICIOBAHNS PEaTU3allin:

class KnaccPeanusyrowutilumepdgpetic . Unmepdhetic

{

Il Jlannvle— unenviu (pynxyuu — uieml

}

OTinnyne OT MexaHU3Ma HacJIEA0BAHUS PEATU3allUU COCTOUT B TOM, YTO:

- KJacc 00s3aTellbHO JOJDKEH pealiM30BaTb METOJAbl M CBOMCTBA,
IPOJEKIApUPOBAHHBIE B HWHTepdelice (HUKAKOW peanu3auuu B UHTepdeiice He
CYIIIECTBYET);

- KJIaCC MOXKET pealin30BbIBaTh (HACIEI0BAaTh) HECKOJIBKO HHTEP(DEICOB, TOra

Kak 0a30BBIA KJIACC MOJKET OBITh TOJBKO OJVH.

2.2 OObsBiaenne wuHTepdeiicoB. [ oObsBnenuss Ttuma wuHTEepdeiica

UCIOJIB3YETCS KIIFoUeBOE ClIoBo interface:

public interface ICalculate

{
veid Plus(int pPlus);
veid Minus(int pMinus);
}
public interface IVisual

{
: string Name { get; set; }
void DrawObject();

}

B npueaennom mpumMepe o0bsiBiieHsl aBa uHTepdeiica: 1Calculate u 1Visual.

Uutepodeiic ICalculate Brmrouaer aBa MeToma ¢ OIHUM mapameTrpoM. I3
Ha3BaHUU BUHO, YTO OJIMH METOJ] YTO-TO YBEITUYMBAET, BTOPON — YTO-TO YMEHBIIIAET
Ha BEJIMYMHY TTapaMeTpa.

Bropoit untepdetic [Visual comepxkutr meronq DrawObject 6e3 mapameTpos,
KOTOPBIN MPU3BAH HAPHUCOBATH OOBEKT, a TAK)KE CBOMCTBO Name, KOTOPOE JOCTYITHO
KaK JJI YTEHUS, TaK U JJIs1 3alKCH.

Cnenyer mnoHuUMaTth, 4YTO HUHTEpdENChl HE MPENoNaraloT KOHKPETHYIO

pean3annio METOJ0B, a CBOICTBa MHTep(delcoB He XpaHAT NaHHBIX. WHTepdeiic
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JOJDKEH OBITHh peaan30BaH KJIACCOM, KOTOPBIN U OTMPEICTUT KOHKPETHOE HATIOJHEHNE
METOJIOB U CBOMCTB MHTEpdeiica.
Jliss  MCcrosib30BaHMsS OOBSIBICHHBIX HMHTEPQEHCOB CO3MaanM JBa Kiacca
Human (uemoBek) u Car (aBToM0oOMIIB).

public class Human

1
public Human(string pFIO, int pAge)
{
FIO = pFIO;
Age = pAge;
}

private string FIO;
3 private int Age;
}
public class Car

{

public Car(string pManufacturer, string pModel, int pVelocity)

{

Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
}
private string Manufacturer;
private string Model;
private int Velocity;

}

B xaxgoMm kiacce ompeneneH KOHCTPYKTOP, KOTOPBIA HWHHUIMATU3UPYET
3aKpBITHIC TAHHBIC-YJICHBI KJ1acca.

TpeOyeTcst st KaXKa0ro Kiacca peaan3oBaTh BBIBOJ B KOHCOJb, a TaKXKe
BO3MOYKHOCTH YBEJIIMUCHUS CKOPOCTH aBTOMOOWJII M BO3MOXHOCTH W3MCHCHHUS
BO3pacTa y 4elioBeKa.

Otor OO0mmi (QyHKIMOHAT MOXHO peaiu30BaTh C  HCIOJb30BaHUEM
CJICAYIOIINX CTIOCOOOB:

1. JoGaButTh Bce HEOOX0MMMBbIE (DYHKIIUU B KaXAbIH KJIacC HE3aBUCUMO. DTOT
METO]T MPUBOAMT K «pa30yXaHHUIO KOJIa», CIIOXKHON yIPaBIsIeMOCTH KO/A.

2. Peaim3oBarh omuH Kkiacc, Hampumep Base (6a3oBblif), B KOTOPOM
ompenenuth ob6mue Metoasl W cBoiictBa (Plus, Minus, DrawObject). 3atem
UCI0JIb30BaTh Kilacc Base B kauecTBe 0azoBoro /s kiaaccoB Human u Car, npuueM B

KaXXJIOM KJIACCC TMCPCONPCACIINTD MCTOAbI 0a30BOro KJjacca ¢ MCIOJIb30BaHUEM
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KIIIOYEBOTO ciioBa override. DTOT MeTOa — HacieqoBaHue peanuzanuu. [lomydaercs
uepapxus KJIacCoB, KOTOPBIE MO CMBICITY U HAITOJIHEHUIO CUJIBHO OTJIMYAKOTCS. XOTS B
JTAHHOM TIOJIXOJIe€ KJIacChl W KOJ 0oJiee YHOpSAIOYEHbI, BCE PABHO BO3HHUKAET
U30BITOYHOCTH 3@ CUET MHOTOKPATHOTO MEPeoIpeieICHIs] METO/I0B.
3. Ompenenennie uHTEp(dECcCOB U peanu3anvs BO3MOXKHOCTEH WHTEpQeEicoB
JTAHHBIMU KJIaCCaMH.

Nmenno meton 3 OyeT UCIIOIb30BaH B JaHHOH J1abopaTopHO paborTe.

4. O0opyn0oBaHUE U MaTEPUATIBI

Jlnisi  BBIMOJHEHUS J1abopaTopHO paboThl PEKOMEHAYETCsS HCIOJIb30BaTh
NICPCOHAIBHBIN KOMITBIOTEP CO CICAYIONUMH XapaKTEPUCTUKaMU: 64-pa3psTHblit
(x64) npoueccop ¢ TakToBo# yactoror 1 [T u BeIie, onepaTuBHas namsath — 1 ['0 u
BbIIlIE, CBOOOJHOE JUCKOBOE NPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINEpaluoOHHAs CUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brime.

5. Vkazanus no TeXHuKe 0€301MacHOCTH

TexHnuka 0€30MaCHOCTH NOpPH  BBINOJHEHUHM  JabOpaTopHOMl  padOThI
orpenensercss OOMIETIPUHATON A MOJB30BaTeNe MEepCOHANIBHBIX KOMIBIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOJIUTH PEMOHT MEPCOHAIBLHOIO KOMITbIOTEpPA, YCTAHOBKY
U yJlaJeHue IporpaMMHOro o0ecrieueH s, B Clly4yae HEMCIPABHOCTH MEPCOHAIBHOTO
KOMIIBIOTEpPA COOOIIUTH 00 3TOM OOCITYKHBAIOIIEMYy MEpCOHANy Jaboparopuu; He
KacaTbCsl JJIEKTPUYECKUX PO3ETOK METAIUIMUECKUMHU MIpeaMeTamu; paboyee MecTo
MOJIb30BATENsl MEPCOHATILHOTO KOMIIbIOTEpa JIOJDKHO COJEpXKAaTbCsi B YHMCTOTE; HE

paspemacTcCsda BO3JIC IICPCOHAIBHOI'O KOMITIBKOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

6. MeToauka 1 OPSIOK BHIOJHEHUS Pa0OThI
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1. Co3pailTe KOHCOJBHOE NPHIIOKEHHUE B COOTBETCTBHUM C aJITOPUTMOM,
IIPEICTABIICHHBIM B TabopaTopHOi padote Nel.

2. Onpenenure B mpuiokeHnn kinacckl Human u Car, a Takke WHTEpEHCH
[Calculate u IVisual, nmpeacraBiennsie B pasnene «TeopeTudeckoe 000CHOBAHUE
JTAHHOMW J1Tab0paTOpHOM pabOTHI.

3. Peanmsyem MexanmsMm HaciemoBanus wuHTepdeiica ICalculate xmaccom
Human. 1151 3Toro BBIOJIHUM CIEAYOIIHNE TEHCTBUS:

3.1. B onpenenenuu kinacca ykaxem, uto kiaacc Human nacnenyet unrtepdeiic
ICalculate.

public class Human: ICalculate

r (=]
3.2. O6paTI/IT€ BHHUMAHHC, YTO IIOCJIC 3TOr0 IIOIIBITKA IICPCKOMIIMIIMPOBATH

IIPOCKT IMPUBCACT K OIHI/I6KaM:

Error List

@ 2Emors | 1\ 0Wamings | (i) 0 Messages
Description

@ 1 'LR_Eleven.Human' does not implement interface member ‘LR_Eleven.ICalculate Minus(int)’

@ 2 'LR_Eleven.Human' does not implement interface member ‘LR_Eleven ICalculate Plus(int)’

To ectn KOMITHJIATOP COO6H.IEI€T, qToO HHTep(beﬁc HaCJICAYCTCA KJIIaCCOM, HO
MECTO/bI, 3asIBJICHHBIC B HHTep(beﬁce, KJIaCCOM HC pCalIn30BaHLI. PeaJmsyeM Hnx.

3.3. HaBenuTe Kypcop MBIIIA Ha WHTEPAKTUBHOE TOTUYEPKUBAHUE U TTOSBHTCS

BBINAJAIOIINN CIIUCOK:

=g
slic Human(string nFT0. int nAse)
Options to implement mtc-rfac«:j

Packpotite ero u Beibepute komanay «Implement interface» (peanuzoBatb

uHTEpPENcC).
public class Human: ICalculate
{ [
public Human(str .
{ Implement interface 'ICalculate’
FIO = pFIO; Explicitly implement interface 'ICalculate’
Age = pAge;
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3.4. B xknacce Human mosiBsTCst ABa HOBBIX METO/a, KaK M ObLJIO OOBSABICHO B

unteppeiice [Calculate. Onpenenenue kiacca NpuMeT BUA:

public class Human: ICalculate

AAAS

{
E public Human(string pFIO, int pAge)
{
: FIO = pFIO;
: Age = pAge;
}

private string FIO;
private int Age;

public void Plus(int pPlus)

{
}

throw new NotImplementedException();

public void Minus(int pMinus)

{

)}
J

throw new NotImplementedException();

}

OOparutre BHUMaHHME, 4YTO B KaXIbIi CreHEPUPOBAHHBIA METOJ cpena
pa3paboTKu J00aBWjIa KOJ BBI30BA MCKIIOUCHHSI, TO €CTh MPOCKT CKOMITHUIUPYETCS
0e3 omMOOK HO B TIPOIIECCE BBHITIOJHEHHUS, TIPH MOMBITKE HCMOIL30BaTh MeToAbI Plus
win Minus mporpamMma 3aBepIIUTCS ¢ OMIMOKaMU. DTO CHENaHO JJisi TOTO, YTOOBI
IPOrPaMMUCT He 3a0bLJ1 peain30BaTh JaHHbIE METOIbI UHTEP(ENCOB.

B mpomnecce BeimonaHeHus mm. 3.1 — 3.3 ObUIM MCMOJB30BaHBI BO3MOXXHOCTH
Visual Studio mo apromatmzanuu peanuszanuu HHTEpdekica. OdYeBHIHO, YTO
uHTepdEeic MOKHO OBIJIO pPean30BaTh, CAMOCTOSATCIHLHO HAMKMCAB JAHHBIA KOJI.

— WCIIOJIB30BaHKE BbI30Ba 0230BOTO KOHCTPYKTOPA;

— UCIOJb30BaHUE BbI30OBa JIIOOOro 06a30Boro Metoja (OTJIMYHOTO OT
KOHCTPYKTOpA).

4. OnpeneuM OKOHYATEIbHYIO pean3anuio s metoaoB Plus u Minus:
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public void Plus(int pPlus)

1

i Age += pPlus;

¥

public void Minus(int pMinus)
1

: Age -= pMinus;

i

5. AHanornyHbIM 00pa3oM peann3yeM HacienoBanue uarepdeiica 1Visual mpms

knacca Human. OkoH4yaTeasHO JJIA KJIacCa Human IMOJIy4YHuM:
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public class Human: ICalculate, IVisual

{

§ public Human(string pFIO, int pAge)
A

.| FIO = pFIO;

Age = pAge;

.}

i private string FIO;

; private int Age;

é public veid Plus(int pPlus)
e

. Age += pPlus;

.

. public void Minus(int pMinus)
.

. Age -= pMinus;

)

? public string Name

. o

i T gee

{

: : return FIO + " : " +Age.ToString();
}

: set

i {

: : FIO = value;

= i}

=}

. public void Drawobject()
¥

P Console.WriteLine

. (

= = & A
; ; . A S \nll +
4 " I \nu +
3 > N W
| E : Ll A ¢ K i

E 2 B

: : Console.Writeline(Name);
.

j

6. Peanmuzyem untepdeiicer ICalculate u 1Visual s knacca Car:
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public class Car: IVisual, ICalculate

1
: public Car(string pManufacturer, string pModel, int pVelocity)
{
- Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
}
private string Manufacturer;
private string Model;
private int Velocity;
public void Plus(int pPlus)
{
: Velocity += pPlus;
}
public void Minus(int pMinus)
{
: Velocity += pMinus;
}
public string Name
{
get
{
return Manufacturer + " - " + Model +
: " 1 " + Velocity.ToString() + "km/h";
}
set
{
Model = value;
}
}
public void DrawObject()
{
Console.WriteLine
(
: " eeeeeeeee-- \n" +
: ® J \\ \n" +
: » ] [\n" +
; L e (@) (@)--- \n"
: );
: Console.WriteLine(Name);
}
}

7. Korga Bce knaccsl U UHTEpP(ENUCHl ONpeeieHbl U peaTu30BaHbl MOKHO UX
UCIOJIb30BaTh. [IpoJeMOHCTpUPYEM HCIOJIb30BAaHUE TUIIOB JAHHBIX CO3/IaHUEM

COOTBETCTBYIOIUX OOBEKTOB B (DYHKI[MK Main.
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static void Main(string[] args)

{

ConsoleColor.White;

Console.BackgroundColor
Console.ForegroundColor = ConsoleColor.Blue;

Console.Title = "NlabopaTopraa pabota N11";
Human h = new Human("WBaHoB WsaH WsaHoBWY", 50);
h.Plus(5);

h.Minus(1);

h.DrawObject();

Console.WriteLine("\n\n\n");

Car car = new Car("Hyundai"”, "ix35", 120);
car.Plus(25);

car.Minus(11);

car.DrawObject();

Console.ReadKey();

8. Bua okHa pa3paboTaHHOTO MPUIIOKEHUS TIpeicTaBiieH Ha puc. 18.1:

r EI 5

i ' NabopatopHasa pabora N211 E‘_‘g
o -
! El

s
s hY

Heanoe Mean Heanoewu : 54

L~ ~

T — @

Hyundai - ix35 : 156kmsh

< | 1 3

Pucynok 18.1 — KoHconbHOE NpUI0KEHNE Ha OCHOBE MHTEP(ENCHBIX TUIIOB.

JlnarpamMmma THITOB JaHHBIX, co3daHHas pemaktopom Visual Studio, mns
pa3pabOTaHHOIO MPWIOKEHUS, MOKa3aHa Ha puc. 18.2 (cpaBHuTE ee ¢ nuarpamMmon

Ha puc. 17.2 B naboparopHoii padote Nel7):
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J Visual
[Calculate
" Car
Class
Program b = Frelde
Class s
| 2 Manufacturer
= z # Mod
{,»hlrrt 2 = Methods : ":MI
Class 1 g’ Velccity
WY Main - ‘
2 "— = Properties
= Methods : ' Name
¥ ~Objec [~ | &
: bject Methods
¥ Equals (= 1 overioad) 9 c
s ar
¥ GetHashCode 9 DravCb
raviJbject
¥ GetType i >
ype —— v Minue
¥ Memberwis=Clone iCalculate ¥ Plus
¢ Object Visual o
¥ ReferenceEquais [ Human X
¥ ToString | Class ICakulat %
ulate 2
| Interface
= Fields
24 Age = Methods
@ FIO @ Minus
- NG
= Propetie: ¥ Aus
& Name
= Methods S
: Visual
¥ DrawObject Interface
Vv Human
¥ Minus =l Properties
v Plus j-l Name
Name
= Methods
¥ OrowOgyject

Pucynok 18.2 — JIlnarpamma Ki1accoB IpUTIOKEHUS.

NuauBuayaabHOE 3a1aHKeE.

CrnpoexTupyiTe Kiacchl, HAMOJHUTE HX TpeOyeMol (YyHKIMOHAIBLHOCTHIO,
onpenenuTe uHTepdenc, MPoAEMOHCTPUPYUTE HCHOIb30BaHUE OOBEKTOB Kilacca U
meronoB wuHTepdeiica. [locTpoiite mauarpaMMmy KIJIacCOB CBOETO MPUIIOKCHUS
cpenctBamu Visual Studio.

B  kayecTBe KJIacCOB  MOXHO  HCIOJB30BATh  HMEPAPXHMIO0  KIIACCOB,
pazpabotanHylo B JjabopatopHoil pabdore Nel7. Uutepdeiic crpoekTupyite u

peanu3ynTe CaMOCTOSATENBHO.

7. ConeprxaHnue otyeta u ero opma

Otuet o 1abopatopHO paboTe TOHKEH COACPKATH:

1. Homep u Ha3BaHUE Ta0OpaTOPHON pabOTHI.
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2. llenn maGopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJILHBIC BOITPOCHI.

4. DkpaHHble (GOPMBI M JHCTUHT MPOTPAMMHOTO KOJa, IOKAa3bIBAIOIINEC
HOPSZIOK BBIMOJTHEHUS J1TA00OPaTOPHOH padOTHhI, U Pe3y/IbTaThl, OJydeHHBIC B X01¢ €€
BBITTOJTHCHUSI.

OT4eT O BBHINIOJHEHHWH JIAOOpATOPHOUW pabOThI B MHUCHMEHHOM BHUJE CIAETCS

IIPETOAABATEIIIO.

8. KOHTpOJIBHI)Ie BOIIPOCHI

1. Yro Takoe HacnemoBanue peanuzanuu? Kak ommcaTh CHUHTaKCHUYECKH
HACJICIOBAHUE peanu3aiun?

2. JIns1 4ero UCmoJib3yeTcs KIIrUeBoe ¢IoBo base?

3. MoxHo 1M mepeonpenenuTb Metoj kiacca? CpoiicTBa kiacca? JlaHHbie
Kjacca?

4. Yro Takoe HaclieqoBaHue HHTepderica? YKaXuTe OCHOBHBIE OTIMYHUS OT
HACJIEJOBAHUS peATU3ALIUH.

5. JIns ywero ucnonw3yeTcs KiroueBoe ciioBo virtual? J{ns yero ucnomnb3yercs
KIIIOYEBOE CJI0BO Override?

6. MoxeT 1M OJWUH KJIAcC HACJENIOBaTh HECKOJIbKO KiaccoB? Heckonbko
uHTEpPEercoB?

7. BHEUMaTeNbHO M3y4HMTE KOJ| MPUMEPOB JIaHHOHW J1abopaTOpHOW pabOTHI U
noayManTe, KakuMm o0pazoM creruuIMpyroTcs MeToasl nHTepdeiica public, private
win protected? B uyeM mnpuunmHa NpPUMEHEHUS HMMEHHO TaKOro MoOAU(HUKaTopa

noctyna?

9. Cniucok nuTeparypsl
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J71s BBIMOHEHUS 1ab0paTOPHON pabOoThI, IPU MOATOTOBKE K 3aIllUTE, a TaKXKe
JUIl OTBETAa HA KOHTPOJIBHBIE BOIPOCHI PEKOMEHAYETCS HCIIOJIb30BaTh CIEAYIINE

HCTOYHUKU: [6].
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JIABOPATOPHA S PABOTA 14. DAWJIOBBIIM BBOJI-BBIBOJI. PABOTA
C KATAJIOTAMU. PABOTA C ®ANJTIAMU.

1. llenb U coaepxkaHue

[lenp naGopaTopHOl pabOTHI: HAYYUTHCS HCIOJNB30BATh MEXaHU3MBI
¢aitnoBoro BBO/1a-BHIBOIA.

3agaun 1a00paTOpHOI pabOTHI:

— HAY4YHUTbCSI IPUMEHSTH KJIACChI JUIsl paboThI ¢ ¢ailnamu;

— HAYYHUTbCSI IPUMEHSTH KJIACCHI U1 pabOThI C KaTaJIOTaMu;

— HAaYUHUTBCA UCIIOJIb30BATh IIOTOKH BBOAAa-BbIBOJA.

2. Teopetuueckas 4acTb

2.1 Knaccer .NET Framework mjist peanuzanuuy ornepaiiiii BBO1a-BbIBOIA.

Becy BBog u BeiBOg B .NET Framework mompasymeBaeT HCHOJIb30BaHHUE
nmoTokoB. IloTok — »93T0 abcTpakTHOE TMPEJACTABICHUE  IOCISI0BATEIBLHOIO
ycTporctBa. llocnenoBarenbHOe YCTPOMCTBO — 3TO HEYTO TAKOE, YTO XPAHUT
JAHHBIC B IMHEWHON CTPYKTYpE W TOYHO TaKUM K€ 00pa3oM 00ECTICUMBAET JOCTYI K

HHUM: CUHUTBIBACT HJIM 3allMCBIBACT IIO OJHOMY 6a171Ty 34 OAHY CAMHHIY BpPCMCHH.
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CoxpaHeHne yCTpoiCTBa aOCTpaKTHBIM O3HA4aeT, YTO JIekKAIIMe B OCHOBE
WUCTOYHUK/TIPUEMHUK JaHHBIX MOTYT OBITH CKPBITHI. Takod ypOBEHBb aOCTPaKITUU
oOecrieynBaeT TMOBTOPHOE MCIOJb30BaHUE KOJAa W TO3BOJISET mHcaTh Oosee
000OIIEHHBIE TPOIEAYPHI, MOTOMY 4YTO HET HEOOXOAMMOCTH 3a00THTHCS O
JNEHUCTBUTENBHOM crieliuduKe nepeayn TaHHbIX.

st oOpabotku ¢aiinoB B C# HeoOXonuMa CChUJIKA Ha MPOCTPAHCTBO HMMEH
System.IO. Ilpu oTkpeiTHH daiina co3maeTcs OOBEKT, C KOTOPHIM aCCOIMHUPYETCS
noTok. [ToTokn oOecrieunBarOT MEXaHU3MBI CBSI3U MEXKY (hailiaMu U TporpaMMamu.

Cpena .NET Framework npenocrasisieT Bce He0OX0AUMbIE HHCTPYMEHTHI IS
3¢ (HEKTUBHOTO UCIOJIb30BaHUS (DANIIOB B IPHIIOKEHUSX.

OcHOBHBIE KJIACCHI, HEOOXOUMBIE TPOTPAMMHUCTY:

1. Object — ucxomublii 0a30BbIA Kiacc s BceX kiaccoB riatdopmel NET
Framework u KxopeHb uepapxuu TUIIOB.

2. File — cratmyeckwii ciy)xeOHBIH Kiacc, MPEIOCTABISIONIMA MHOMXKECTBO
CTaTHYECKUX METOJO0B, KOTOpPHIE JAalOT BO3MOXKHOCTH TI€pEMEIaTh, CO37aBaTh,
KOIMMUPOBaTh, YNalsATh (ailyibl, ompammBaTh W OOHOBJISATH aTPUOYTHI, a TaK¥Ke
co3maBaTh 00beKThI ToTOKOB FileStream.

3. Directory — craruveckuid CIy)KeOHBIH  KJacc, MPEIOCTaBIISIFOIINI
MHOXECTBO CTAaTHYECKMX METOOB MJIs TEpPEMEIICHHS, KOMUPOBAHKUS W YyIaJICHUSI
KaTaJIoTOB.

4.Path — cmykeOHBI Kjacc, WCHOMB3YeMbIH JJIi  MaHUITYJIMPOBAHUS
yTEBBIMH HMCHAMHU.

5. MarshalByRefObject — pasperraer moctym kK 0OBEKTaM depe3 TIpaHHUIIbI
JIOMCHOB ~ TIPWJIOKCHHS B TPWIOKCHUAX, MOACPKUBAIOIINX  YAAICHHOES
B3aUMOJEUCTBHE, DTO 0a30BbIM Kiacc mist Bcex kiaccoB .NET, mossBoisrommx
YIAAJIIEHHOE B3aUMOJECHCTBHE.

6. FileInfo — mpencraBasier dusuueckuii ¢aitn Ha AUCKE, UMEET METOJbI IS
MaHUITYJIUPOBaHUs ATUM (aitioMm. [l moboro o0beKkTa, KOTOPHIM YWTAET WU
nuIIeT B 3TOT (aityn, momxkeH ObITh co3maaH 00bekT Stream. Bcece merons Filelnfo

JIOCTYITHBI U3 OOBEKTHOM MEPEMEHHOM, MMOATOMY, €CITU HEOOXOMMO BBIIOJTHUTH



122

TOJILKO OJHO JeWcTBUE, Ooyiee 3(PPEKTUBHBIM MOMKET OKAa3aThCsl HCIOJIb30BaHUE
metona File, a He coorBercTByrOmero sk3emiuiipa meroma Filelnfo. Ims Bcex
Metos0B FileInfo Tpebyercst myTh K (aitiny, ¢ KOTOpbIM IIPOBOAMTCS omepalus. Bee
craTudeckue Metop! kinacca FileInfo BeImONHSIOT MpoBepKy 6€30MaCHOCTH IS BCEX
MeTo/I0B. Eciii HEOOXOAMMO HCIOJIb30BaTh OOBEKT HEOIHOKPATHO, PEKOMEHYETCS
UCIIOJIb30BaTh COOTBETCTBYIOMMI MeTon 3k3eMiuisipa Filelnfo, mockompky B 3TOM
cllydae mpoBepKka 06e30macHoCT Oy IeT TpeOOoBaThCs HE BCET/A.

7. Directorylnfo — mpencraBiser (U3MYECKHA KaTajaor Ha JUCKE U
MIPEIOCTABIIICT METOABl YPOBHS JK3EMIUIApa I MaHUIYJUPOBAHUS KaTaJIOTOM.
Knacc Directorylnfo paboraer TouHo Tak ke, kak kjacc FileInfo. Ot1o o0OmbekT,
MIPECTABIIAIONIMN OTACIbHBIM KaTajor Ha wmamuHe. IlomoOHo kmaccy Filelnfo,
MHOT'HE U3 BBI30BOB METOJIOB IyOupyrorcst Mmexxay Directory u Directorylnfo.

8. FileSystemInfo — cayxur 6a3zoBeiM kitaccoM s FileInfo u Directorylnfo,
oOecrieynBass BO3MOXHOCTh paboOThl ¢ ¢aijaMu M KartajoraMu OJHOBPEMEHHO,
UCIIOJIB3YS MOJUMOPHU3M.

9. Stream — PEAOCTABISET YHUBEPCAIBHOE MPEACTABIICHHE
nocienoBaTenbHocT OaiiToB. Kiacc Stream sBnsiercs aOCTpakTHBIM —0a30BbIM
KJIACCOM BCEX IMOTOKOB.

10. FileStream — mnpezacraBasier (daiin, KOTOPbI MOXKET OBITh 3aIKCaH,
MPOYUTAH WM TO U IPYTOE.

11. TextReader — npeacTaBisieT CPEACTBO UTCHHUSI, TTO3BOJISIOIICE CUUTHIBATH
nocJIeIoBaTeIbHbIE HAOOPHI 3HAKOB. DTOT KJIACC SIBISETCS aOCTPAKTHBIM Oa30BBIM
KiaccoM i StreamReader, KOTOPBIM CUNTHIBAET CUMBOJIBI U3 TTOTOKOB.

12. TextWriter — npeacTaBisieT CpeACTBO 3aIUCH, MO3BOJISIONICE 3aIMCHIBAThH
MoCJIeIOBaTEIbHBIE HAOOPHI CUMBOJIOB. DTOT KJIACC SIBISIETCS aOCTPAKTHBIM 0a30BBIM
KiaccoM s StreamWriter, KOTOPBIN 3alMCHIBAIOT CUMBOJIBI B TIOTOKH.

13. StreamReader — ynTaeT CHMBOJIbHBIC TaHHBIC U3 MOTOKA M MOXKET OBITH
co3/aH ¢ ucronb3oBanueM kinacca FileStream B kauectBe 6a30B0T0.

14. StreamWriter — mumer CUMBOJIBHBIE AHHBIE B IOTOK U MOXET OBITh

CO3/aH ¢ ucojb3oBanueM kiacca FileStream B kauecTtBe 0a30BOrO.
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15. Component — mnpemoctaBisieT 0a3oByl0 peanmzaruio uHTepdeiica
[Component 1 aenaeT BO3MOKHBIM COBMECTHOE MCIOJIb30BaHUE OOBEKTOB Pa3HBIMU
IPUITIOKEHUSIMHU.

16. FileSystemWatcher — wucmons3yercs e MOHHTOpHWHTa (DailJioB W
KaTaJoroB W MPEJCTaBISICT COOBITHS, KOTOPHIE MPHIOKEHWE MOXKET IepeXBaTHUTh,
KOTJIa B 3THX O0BEKTaX MPOUCXOAT KaKHe-TO N3MECHEHUSI.

Taxum 00pazom, 3Ta cucTeMa KJIacCOB BKIIIOUAET B ce0sl KJIacChl AJisi paboThI €
daitnamu  (File, FileInfo), xaramoramu (Directory, Directorylnfo) u mnortoxamu
(FileStream, StreamReader, StreamWriter).

B OGonpmmHCTBE ciydaeB AJjid pa3pabOTKU OM3HEC-TIPHIIOKEHUH JOCTATOYHO
JIUIIb YETHIPEX KJIACCOB JJIsl MAHUITYJIUPOBAHUS (PailJioBOM CHUCTEMOM. DTHU KIIACCHI
pacmoioKeHbl TpocTpaHcTBe mMeH System.lO wm mpemgHaszHaueHbl Uil pabOTHI ¢
¢aitioBoil cucTeMOil KOMITBIOTEpa, TO €CTh JUIsl CO3JaHUs, yAalleHUs MepeHoca
(daiIoB 1 KaTaJIoroB.

[Tepeoie aBa tmma — Directory u File peamu3yloT CBOM BO3MOXHOCTH C
MOMOIIBIO CTATHYECKUX METOJIOB, TMO3TOMY JaHHBIC KJIACCHl MOXHO HCIOJB30BaTh
0€e3 co3laHusl COOTBETCTBYIOIUX 0OBEKTOB (IK3EMILISIPOB KIIACCOB).

Cnenyrommme Ttumel — Directorylnfo w  FileInfo oGnmagaror  cxoskumu
(GyHKUHOHAIBHBIMH BO3MOXXHOCTAMHU ¢ Directory u File, HO mOpoKaeHsl OT Kiacca
FileSystemInfo, mosTomMy peanu3yroTcsi TyTeM CO3[aHHS COOTBETCTBYIOLIUX
IK3EMILISPOB KJIACCOB.

Knacc FileSystemInfo mpenocraBnsier 6a30Bbiii GyHKIIMOHAN. 3HAUYUTETbHAS
gacth wieHoB FileSystemInfo npeanasnauena st paboTel ¢ OOIIKUMH
XapakTepUCTHUKaMU (aiiia WM Katajora (METKaMH BpEMEHH, aTpuOyTaMu M T. II.).

PaccmoTpum HekoTopsie cBoricTBa FileSystemInfo (tadmura 19.1).

Tabauia 19.1 — CoiicTBa kinacca FileSystemlInfo.

CBONCTBO Onucanue

Attributes [To3BosilET TOMYYUTH WM YCTAaHOBUTH AaTPUOYTHI IS
JTAHHOTO OO0BeKkTa (HailyToBOM cucTemsbl. Jljis 3TOTO CBOICTBA
UCTIONB3YIOTCS 3HaUeHus u nepeuncienus FileAttributes
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CBONCTBO Onucanue

CreationTime [To3BOJIIET TIOJNYYNUTh WM YCTAHOBHUTH BPEMS CO3JIaHUS
o0BeKkTa (haityIoBOi CHCTEMBI

Exists MoskeT OBITh HCIIOJIB30BAHO ISl TOTO, YTOOBI OMPEACIUTS,
CYIIIECTBYET JI JAHHBIN 00BEKT (haliJIOBOM CHCTEMBI

Extension [To3BomsieT MOMYyUNTh pacmupenue st (aiiia

FullName Bo3sBpaimaer umsi ¢aitna wiam katajora ¢ ykazaHueM MyTH K
HeMy B (paitioBoit cucteme

LastAccessTime [1o3BOASE€T NONYyYUTh WM YCTAaHOBUTH BpPEMs ITOCJIEIHETO
oOpaiteHust K 00beKTy (aitioBON CUCTEMBI

LastWriteTime [To3BONIAET MONYYNUTh WM YCTAHOBUTH BPEMS IOCIECIHETO
BHECEHMSI U3MEHEHUI B OOBEKT (PaillIoBOM CUCTEMBI

Name Bo3Bpamaer wums ykazaHHoro (aita. 3OTO  CBOMCTBO
JIOCTYITHO TOJBKO JJis 4TeHus. JIJisi KaTajioroB BO3BpallacT
UMs MIOCJIETHETO KaTajora B UEPapXuH, €CIIH 3TO BO3MOKHO.
Ecnu Het, BO3BpalaeT NOJHOCTHIO ONPEEIICHHOE UMS

B FileSystemInfo npeaycmoTpen nadbop mMetomoB. Hampumep, meton Delete()
— TO3BOJIIET YIAINTh 00BEKT (HalIoBOM CUCTEMBI ¢ KecTKoro jaucka, a Refresh() —

0OHOBUTH HH(pOpMaIHIO 00 00BEKTE (haliIOBON CUCTEMBL.

2.2 Knacchl 117151 paboThI ¢ KaTtajgoraMu (hailsioBOl CHCTEMBI.

Knacc Directorylnfo nacnenyer wiensr kiacca FileSystemInfo u comepxur
JIOTIOJTHUTEIBHBI HA0Op WICHOB, KOTOpPbIC TMPEIHA3HAYCHBI JUIS  CO3aHUS,
nepeMeIIeHus], yAaJeH s, MoIydyeHus] HHpOpMaIui O KaTajiorax M MojKaTajorax B

daitnoBoii cucreme. Hanbomnee BakHbBIE WICHBI KJacca coaep)karcs B Tabmure 2.2.

Tabmuua 19.2 — JloctynHbie wiensl kiaacca Directorylnfo.

Unen Onucanue
Create() Co3/1a10T KaTaJjor (WK MOJIKATAJIOT) 10 YKa3aHHOMY MyTH B
CreateSubDirectory() | ¢aitnoBoii cucreme
Delete() VY nanser mycToi Karajaor
GetDirectories() [To3BosIET MOMYYUTh JOCTYH K IOJAKATajgoraM TEKYIIEero
karajora (B Buje MaccuBa 00bekToB Directoryinfo )
GetFiles() [To3BossieT MOMYYUTh AOCTYM K (hailyiaM TEKyIIero KaTajiora
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Unen Onucanue
(B Buze MaccuBa 00bexToB Filelnfo )
MoveTo() [lepemeraeT Katajor U BCE €ro COACPKMUMOE Ha HOBBIU
azpec B (haiyIoBol cucTeme
Parent Bo3sBpaiiaer poauTeNbCKUil KaTajgor B uepapxuu ¢anaoBoi
CHUCTEMBI

Pa6ota ¢ tunom Directorylnfo HaunHaeTcst ¢ TOro, 4To CO3qaeTCs HK3EMIUISIP
Kjacca (0OBEKT), MPU BBI30BE KOHCTPYKTOpAa B KAauyeCTBE IMapamMeTpa YKa3bIBaeTCs
nyTh K HY)KHOMY Kartajory. Ecnmu Heo0XoauMo oOpaTUThCA K TEKYIIEMY KaTajory
(To ecThb Karajory, B KOTOPOM B HAaCTOsILEE BpeMsl IMPOU3BOJIUTCS BBIIOJHEHHE

MIPUIIOKEHUS ), BMECTO MapaMeTpa UCToib3yeTcsi o0o3Hauenue ".". Hampumep:

/ Cospaem obwvexT Directorylnfo,

/4

xkoTopoMmy bBygeT obpayaThbCA K TEKywemy KaTanory
DirectoryInfo dirl = new DirectoryInfo(".");

irectorylInfo,
/aeT obpawyaTtecAa K kaTanory d:\prim
ir2 = new DirectoryInfo(@"d:\prim”);

Ecim  co3maercs  oObekT  Directorylnfo, xotopwiii  cBs3bIBaeTCs  C
HECYIIECTBYIOIIMM  KaTajoroM, TO  OyJeT  CrEeHEpUPOBAHO  HUCKIIIOYEHUE
System.l10.DirectoryNotFoundException.

CaoiictBo Attributes kitacca Directorylnfo nmo3Bosisier noayuuTs HHGOpMALHIO

00 arpulyrtax oObekTa (aitioBoil cucteMbl. Bo3MOXKHBIE 3HAUYE€HHS JAHHOTO

CBOICTBa PUBECHBI B caeaytomiei Tabnuie 19.3.

Tabimmua 19.3 — 3nauenus ceoiicta Attributes.

3HayeHue Omnucanue

Archive OTOT arpubyT UCIMONB3YETCs] TMPUIOKCHUSIMU TIPU  MPOBEACHUU
PE3epPBHOTO KOMHUPOBAHUSA, @ B HEKOTOPBIX CIy4asx - ylajJeHUs
cTapbIxX (paitioB

Compressed | Onpezenser, uTo (aii ABISCTCS CHKATHIM

Directory Onpenenser, 4To 00BEKT (HaIOBOM CUCTEMBI SIBJISIETCSA KaTaJlIOroM

Encrypted Omnpenenser, 4to haiim sBisieTcs 3amupoBaHHBIM

Hidden Omnpenenser, 4to (aia sABASCTCS CKPBITBIM (Takod (aia He Oyaer
BBIBOJIUTHCS MPU OOBIYHOM MTPOCMOTPE KaTaIora)

Normal Omnpenensier, 4to (aiiia HaXOAUTCS B OOBIYHOM COCTOSIHUU U JJIsSI HETO

YCTaHOBJICHBI JIOOBIE JApYyrue aTpuOyThl. DTOT aTpUOyT HE MOMKET
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3HayeHue Onucanue
UCTIOJIB30BAThLCS C APYTUMH aTpUOyTaMH
Offline daiin (pacmoIoKeHHBI Ha cepBepe) K3mupoBaH B xpanuiuiie Off-

line Ha KIMEHTCKOM KOMIIBbIOTEpE. BO3MOXKHO, UTO TaHHBIE 3TOTO
daiina yxe ycrapenau

Readonly ®aiin qoCTyIIeH TONBKO JJISt YTCHHSI

System @aitn  sBAsSETCSs CHUCTEMHBIM (TO €cCTh (ailn SBISETCS YacThIO
ONEPAllMOHHOM CUCTEMBl WJIM  HCHOJIB3YETCS  UCKIFOUHUTEIIBHO
OTIePaIMOHHON CUCTEMOM)

Yepes kmace Directorylnfo mporpamMmmuct Moker coOpath HH(pOpPMAIHIO O

AOYCPHUX ITOAKATaJIorax. HaanMep:

static void printDirect(DirectoryInfo dir)

Console.WriteLine("***** " + dir.Name + " ****=");
le.Writeline("FullName: {@}", dir.FullName);
le.WritelLine("Name: {@}", dir.Name);

=.Writeline("Parent: {@}", dir.Parent);
yle.WriteLine("Creation: {@8}", dir.CreationTime);
le.WriteLine("Attributes: {8}", dir.Attributes.ToString());
=.WriteLine("Root: {@}", dir.Root);

static veid Main(string[] args)

i

: DirectoryInfo dir = new DirecteryInfo(@"d:\prim");
printDirect(dir);
DirectoryInfo[] subDirects = dir.GetDirectories();
Console.WriteLine("Hangeno {@} nogxaranoros”, subDirects.Length)
foreach (DirectoryInfo d in subDirects)
{
i printDirect(d);

o3

}

Meton CreateSubdirectory() mo3BosisieT co3aaTh B BHIOpAHHOM KaTajore Kak
CAMHCTBEHHBIM IOJKATAJIOT, TaK W MHOXXECTBO IOJIKATAJIOTOB (B TOM YHCIIE, |

BJIOKEHHBIX JIpYT B apyra). Hanpumep:
DirectoryInfo dir = new DirectoryInfo(@"d:\prim");

//cosgann nogxKkaTanor
dir.CreateSubdirectory("doc");

//co3panv BNOXEeHHWW MOAxXaTanor
dir.CreateSubdirectory(@"book\200838");

Meton MoveTo() nmo3BoisIeT mepeMecTUTh TEKYIUA KaTajaor Mo 3aJaHHOMY B
KauecTBe mnapamerpa azapecy. IIpm 3TOM BO3MOKHO MPOU3BECTU INEPEMMEHOBAHUE

kartanora. Harmpumep:
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DirectoryInfo dir = new DirectoryInfo(@"d:\prim\bmp");
dir.MoveTo(@"d: \prim\letter\Huxkonaes");

B ganmHOM ciydae katamor «bmp»  mepeMeriaercs Mo aapecy
«d:\prim\letter\HukomaeB». Tak kak uMs IepeMeIIacMOro KaTajora He COBIAAAcT C
KpaHAM IIpaBbIM HMEHEM B aJIpece HOBOIO MECTOIOJIOKEHUS Karajora, TO
IPOM3BOIUTCS IEPEUMEHOBAHNE.

PaGorare ¢ kartamoraMu (aiaoBOil CHCTEMBI KOMIIBIOTEPA MOKHO M IIPH
noMoIny kiacca Directory, GpyHKIHOHAIBHBIE BO3MOKHOCTH KOTOPOI'O BO MHOIOM
COBIAAAOT ¢ Bo3MoxHocTsiMu DirectoryInfo. Crnenmyer y4uThIBaTh, YTO YJICHBI
JAHHOTO KJacca PealM30BaHbl CTATUYCCKH, MOATOMY JUISI MX MCIIOJB30BAHHMS HET
HEOOXOIMMOCTH CO3/1aBaTh 00beKT. Hampumep:

// Cospanue nopxaranora Hosmn
y.CreateDirectory(@"d: \prim\Hosuin");

// NepemewyeHwe xartanora Hesw 8 xaTtanor 2812
Directory.Move(@"d:\prim\Hosait",
' : : @"d:\prim\2812\Hosuit") ;

//nepeumeHoBann xaTtanor Ho
Directory.Move(@"d: \prim\2012\Hosui",

-~

| @"d: \prim\2012\Crapuif");

o 8 CTapuid

]

Crnenyer yduThIBaTh, YTO YAQJICHHE KaTajJora BO3MOXKHO TOJBKO KOTJa OH
nyct. Ha mpakTke KOMOMHHPYIOT HCIOJb30BaHMe KiaccoB Directory wu

Directorylnfo.

2.3 Knaccel 115t paboThi ¢ dainamu.

Knacc Filelnfo npeanasnauen ams opraHu3anuy J0CTyma K (PHU3UUYESCKOMY
Gaitny, KOTOpBIH COJIEPKUTCS Ha JKECTKOM JUCKe Kommbiorepa. OH MO3BOJISIET
noyiy4yarb MHoOpManuio 00 3ToM (ailsie (Hampumep, O BPEMEHHM €ro CO3JaHusl,
pasmepe, aTpubyTax), a TakKe MPOU3BOJUTH PA3IUYHBIC ONEpalMH, HAIpUMEp, MO
coznanuio (¢aitna win ero ynanenuto. Kiacc FileInfo nacnemgyer wiensl kiacca
FileSystemInfo u comep uT qOMOJHUTENbHBIN HAOOP WICHOB, KOTOPHIN MPUBEJICH B

ciemytoreit Tabmuie 19.4

Tao6muua 19.4 — Ynens! knacca Filelnfo.
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Unen Onucanue
AppendText() | Co3maer oOobekT StreamWriter it jo0aBieHHS TEKCTA K (haiiy.
CopyTo() KomupyeT yxe cyiecTByromnui (a1 B HOBBIH (aii.
Create() Co3naer HOBBIM (aii1 ¥ Bo3BpamaeT oobekT FileStream s

B3aMMOJICUCTBUS C 3TUM (aitiom.

CreateText() Cosznmaer 00bekT StreamWriter mis 3anmMcu TEKCTOBBIX JaHHBIX
B HOBBII (haii.

Delete() VY nanser ¢aiin, koTopoMy cooTBeTcTBYeT 00beKkT Filelnfo.

Directory BosBpariaer karauor, B KOTOPOM PacIoJIO>KEH JaHHBIN (aii.

DirectoryName | Bo3ppamaer moiaHplii myTh K JaHHOMY ¢aiiiny B ¢daiaoBoi
CHUCTEME.

Length Bo3ssparaer pasmep (aiina.

MoveTo() [lepemerniaeT ¢aitn B ykazaHHOE MOJIb30BaTeIeM MECTO (3TOT
METOJ TO3BOJIIET OJHOBPEMEHHO IE€PEMMEHOBATH JTAaHHBIN
daiin).

Name [To3BosisieT mosyuuTh UM Qaiiia.

Open() OtkpeiBaeT ¢aiin ¢ yKa3aHHBIMHA II0JIB30BATEIIEM IPaBaAMH

JOCTYIIa HAa YTEHHUE, 3aIIUCh WIM COBMECTHOE MCIIOJIb30BAHUE C
JPYTHMM NOJIb30BATEISIMH.

OpenRead() Co3naer o0obekT FileStream, qocTymHbINM TOIBKO JIs YTCHHSL.

OpenText() Cosznaet o0bekT StreamReader (o HeM Takke OyAeT pacCKa3aHO
HIDKE), KOTOPBIA II03BOJIIET CUYUTHIBATH HHGOPMAIMIO U3
CYIIIECTBYIOIIETO TEKCTOBOTO (haiina.

OpenWrite() Cosznaet oobekt FileStream, mocTymHbIN U1 YTEHUS U 3AITUCH.

boasmmnacTBO MeTtonoB Filelnfo BosBpamaer o0wekTsl kitaccoB FileStream,
StreamWriter, StreamReader u T. 1m., KOTOpbIE IO3BOJISIOT Pa3IMYHBIM 00pa3oM
B3aMMOJICUCTBOBATh ¢ (hailjioM, HApUMeEp, MPOU3BOAUTH YTEHUE WITH 3aITUCh B HETO.

Hanpumep:



FileInfo f = new File ("text.txt");
// Cospanune Panna ¥ NOTOK3
Streamiiriter fOut =

new Streamiriter(f.Create());

/ 3anuce TexcTa B dann
fOout.WriteLine("OAMH ABA TPHU...");

/ 3axkpuTue dauna

fOout.Close();

' Nonyuwenne unPopmauuu o danne
“onsole.WriteLine("Name: {@}", f.Name);
Console.WritelLine("File size: {@}",

f.Length);
Conscle.WriteLine("Creation: {@}",

-

Conscle.WriteLine("Attributes: {0}",
f.Attributes.ToString());

Hoctyn k duzmdyeckuMm (dailaMm MOXKHO TOJy4aTh M 4Yepe3 CTaTHYECKHe
MeTtoasl kiacca File. bonsmmucTBO MeTo10B 00bekTa Filelnfo npencrasnsior B aToM

CMBICJIE 3epKAJIbHOE OTpakeHne MeTo/1I0B 00bekTa File.

2.4 TTotoku B cucTeMe BBOJa-BBIBO/IA.

[TporpamMmel Ha si3pike C# BBINONHSIOT ONEpPallMi BBOJA-BbIBOJIA MIOCPEICTBOM
MIOTOKOB, KOTOpBIE IOCTPOSHBI Ha uepapxuu kimaccoB. [lorok (Stream) — arto
abcTpakiusi, KOTOpas TeHepupyeT W mpuHUMaeT naHHbie. C TOMOIIBIO TMOTOKA
MOKHO YHUTaTh JAHHbIC W3 PA3MYHBIX HUCTOUYHUKOB (KJIaBHATypa, (ailsl, maMaTh) u
3aMKChIBATh B PA3JIMYHBIE UCTOYHUKH (TIPUHTEP, IKpaH, (pailyl, naMsTh).

[leHTpanbHyl0 YacTh MOTOKOBOM cuctembl C# 3aHuMMaer kiacc Stream
npoctpanctBa uMeHn System.lO. Kmacc Stream mpencraBisier GalTOBBIM MOTOK U
SBIISIETCS 0a30BBIM JIJIS1 BCEX OCTaJbHBIX MOTOKOBBIX KiaccoB. [IpOM3BOAHBIMHU OT
KJacca Stream SIBJISTFOTCSI KJTACChI IIOTOKOB:

1. FileStream — 0aiTOBBIN MOTOK, pa3pabOTaHHBIA aJs (ailloBOro BBOA-

BbIBOJA.
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2. BufferedStream — 3akmouyaer B 000J104Ky OaWTOBBIN MOTOK W JOOABIISET
Oydepuszanuio, KOTopass BO MHOTHX CIy4yasX YBEIMYMBAET MPOU3BOAUTEIHLHOCTD
IpOTPaMMBI.
3. MemoryStream — 0GalTOBBII MOTOK, KOTOPBIM HCHOJB3YET MaMATh IS
XpaHEeHUs JaHHBIX.
[IporpaMMHCT MOXKET pean30BaTh COOCTBEHHBIE TTOTOKOBbIE Kiacchl. OHAKO

JJIA ITIO4aBJIATOIMICT O OOJIBIINHCTBA HpI/IJ'IO)KeHI/Iﬁ A0CTAaTOYHO BCTPOCHHBIX ITIOTOKOB.

2.4.1 baliTOBBIif OTOK.

UtoOBl co3aaTh OaWTOBBIM MOTOK, CBSI3aHHBIM C (aiiaoMm, co3maercss OOBEKT
kiaacca FileStream. Ilpu stom B Kiacce OmpeneicHO HECKOJIBKO KOHCTPYKTOPOB.
Yarme BCero MCIONIb3yeTCs KOHCTPYKTOP, KOTOPBIM OTKPBIBAET MOTOK ISl YTCHUS H
(WIK) 3ammcHu:

public FileStream(string path, FileMods mode);

[TapameTp path ompenensier ums daiia, ¢ KOTOpbIM OyIeT CBs3aH IMOTOK
BBOJIa-BbIBOJIa JaHHBIX. Ilapamerp mMode ompenessieT pPeXUM OTKPBITUS (aiia,
KOTOPBI MOXKET TPHHHMATh OJHO W3 BO3MOXKHBIX 3HAUYCHHM, OIMPEICICHHBIX
nepeuncienreM FileMode:

— FileMode.Append — npeaHa3HaveH 1)1 100aBICHHUS JaHHBIX B KOHEIT (aiina;

— FileMode.Create — npennHa3HaueH Ijsi CO3[JaHUs HOBOTO (haiiia, MPH STOM
€CJIM CYIIECTBYET (Pailyl ¢ TAaKUM e UMEHEM, TO OH OyACT MpeBapUTEIHHO YIAJICH;

— FileMode.CreateNew — mpengHasHaueH ajas CO3JaHHS HOBOro (aiina, mpu
9TOM (hailyl ¢ TaKUM K€ UMEHEM He JIOJDKCH CYIICCTBOBATS;

— FileMode.Open — npenHa3zHaueH Jyisl OTKPBITHSI CYIIECTBYOIIEro (aiina;

— FileMode.OpenOrCreate — eciu ¢aiin CymiecTByeT, TO OTKPBIBA€T €ro, B
MPOTUBHOM CITy4ae CO371aeT HOBBIN;

— FileMode.Truncate — oTkpbIBacT CyIIECTBYIONIUI (aiisl, HO yceKaeT ero
JUTUHY IO HYJIA.

Ecnu nompiTka OTKpBITH (pailyl oka3ajgach HEYNAvyHOUM, TO TEHEPUPYETCS OJTHO

U3 UCKIIIOUEHUU:
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— FileNotFoundException — ¢aiin HeBO3MOXXHO OTKPBITH 110 MIPHUYHUHE €T
OTCYTCTBUS,

— IOException — (haiiin HEBO3MOKHO OTKPHITh W3-3a OIIMOKHA BBOJIa-BBIBOJIA;

— ArgumentNullException — nms ¢atina npencrasiseT codoit null-3Hadenne;

— ArgumentException — HekoppekTeH mapamerp mode;

— SecurityException — monp30BaTenb He 00JIaacT MpaBaMH JTOCTYIIA;

— DirectoryNotFoundEXxception — HeKOppeKTHO 3a7aH KaTajor.

Jpyrast Bepcusi KOHCTPYKTOPa MO3BOJISIET OTPAHUYUTD JOCTYIT TOJILKO YTEHUEM
WM TOJIBKO 3aIUChIO:

public FileStream(string path, FileMode mode, FileAcc access);

[TapameTpsbl path u mode uMmerOT TO k€ Ha3HAYCHHE, YTO U B MpEAbLAyIIEH
BepcuM KOHCTpykTopa. Ilapamerp access, ompenenser cnocod noctyna K Qailny u
MOJKET IPUHUMATh OJTHO U3 3HAYCHHUH, OTIpe/IeTICHHBIX Nepeuncienuem FileAccess:

— FileAccess.Read — Toibko ureHHE;

— FileAccess.Write — ToapKO 3aIiCh;

— FileAccess.ReadWrite — 1 ureHue, 1 3aIUCh.

[Tocne ycraHoBieHUs CBSI3M OAMTOBOrO MOTOKA C (U3MYECKUM (ailiioMm
BHYTPEHHMI yKa3aTesb NOTOKA YCTAaHABIMBAETCA HAa HaYaIbHBIA OalT (aiina.

Jlis utenus odepenHoro OaiTa W3 TMOTOKA, CBSI3aHHOTO C  (PU3UYECKUM
daiinom, ucnonszyercs meroq ReadByte( ). Ilocne mpoutenust ouepenanoro Oaiita
BHYTPEHHMI yKazaTelb MepeMeIaeTcs Ha clieayromuit 6aiT daitna. Eciu nocturayT
KoHerll ¢aiina, To meroa ReadByte( ) Bo3Bpamaer 3HaueHue -1.

JInst mo06alTOBOM 3alKMCH JaHHBIX B TOTOK HCMob3yercs metoa WriteByte( ).

[To 3aBepmienun paboThl ¢ ¢aiaoM ero HeoOXOoaMMO 3aKphiTh. [ 3TOTO
nocratouno Bbi3BaTh Meron Close( ). Ilpu 3akpeiTuu  daiiia 0CBOOOKIAOTCS
CHUCTEMHBIC PECypChI, paHee BBIJICJICHHBIC ISl TOTO (pailyia, 94TO JaeT BO3ZMOKHOCTD

WCIIOJIB30BaTh UX JJIs paObOThI ¢ APYTrUMHU (paiiiamu.
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!static veid Main(string[] args)

A

try
- // Cospganue noToxa ANa YTeHusa w3 Panna
FileStream filelIn =

FileStream fileOut =

: new FileStream("0®ainKonusa.txt”,
FileMode.Create,

: FileAccess.Write);

int i;

// B uyuxne npow3BOAWTCA HTEHWe ogHoro ¢awnna
// W OBHOBpEMEHHas 3anuCb COAEPXUMOTo

// Bo BTOpOW dain

while ((i = fileIn.ReadByte()) != -1)

{

// 3anuce ouepegHoro baWTa B noTox
fileOut.WriteByte((byte)i);

// 3axpeite ¢awnnocs
fileIn.Close();
fileOut.Close();

}

catch (Exception EX)

B nmannom mpumepe co3matorcs asa motoka fileln (ams utenus GaiitoB u3
¢aiina B nmotok) u fileOut (nns 3anucu GailiToB M3 moTtoka B ¢aiin). Kaxaeii u3
MOTOKOB aCCOIIMUPYETCS CO CBOUM (pailioM. 3aTeM B IUKIE MPOU3BOIUTCS
nobaiitoBoe uteHue ¢aiina «DaitnCTexkcrom.txty 10 MOMEHTa, KOoraa (QyHKITUS
ReadByte( ) BepHer 3HaueHue -1 (To ecTh HOCTUTHYT KoHell (aina). [Ipu s3ToM Ha
KKJIOM UTEpaINK IUKJIa CYMTHIBACTCS OJMH OAlT M Ha TOU K€ UTEepalliy dTOT OAMUT
3anuceiBaetcst B (aitn «DaitnKonus.txty. I[locme Bcex omepanus o6a MOTOKa
3aKphIBalOTCS. Bech Koj, ocymiecTBisOmUN padoty ¢ daillaMu 3aKiIi04eH B
KOHCTPYKITHIO try ... catch. DTo MO3BOJIIET MOBBICUTH YCTOWYUBOCTh MPOTPAMMBI K

omImoOKam.

2.4.2 CUMBOJIBHBIN ITOTOK.
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Urto06bl co31aTh CUMBOJIBHBIA MOTOK HYKHO TIOMECTUTh OOBEKT Kiacca Stream
(nanpumep FileStream) BHyTpp 0oOBbekTa kitacca StreamWriter nian oObeKTa Kiacca
StreamReader. B asrom ciyyae OalTOBBIM TMOTOK OyAeT aBTOMATHUYECKU
peoOpa3OBBIBATHCS B CUMBOJIBHBIN.

Knacc  StreamWriter mpenHasHaueH JUisi  OpraHM3alldd  BBIXOJHOTO
CUMBOJIBHOTO MOTOKAa. B HEM ompenieneH0 HECKOJIIBKO KOHCTPYKTOPOB. OJIMH U3 HUX
3aIMChIBACTCS CIEAYIOUIIM 00pa3oM:

public StreamWriter(Stream stream);

[TapameTp stream omnpeaenser uMs yxke OTKPBITOro 0alTOBOro MOTOKA. DTOT
KOHCTPYKTOp T€HEpUpYyeT UCKItoueHue tuna ArgumentException, ecim noTok stream
HE OTKPBIT JJIs BbIBOAA, W HckmoueHue tuma ArgumentNullException, ecnu on
(motok) umeet Null-3HaveHwme.

Jlpyroii Bua KOHCTPYKTOpPA MO3BOJISIET OTKPBITH IOTOK Cpa3y depe3 oOpalieHus
K Qaiiny:

public StreamiWriter(string path);

[TapameTp path onpenenseT ums OTKpbIBaeMOro daiisa.

Hanpumep, co3math sk3eMIunsip kiacca StreamWriter MoXXHO ClIeayroImuMm
obOpazom:

fileOut =
miriter(
new Fi tream(
"QannHuxonaesa.txt"”,
e.Create,
Write));

new

U emie onuH BapuaHT KOHCTpYKTOpa StreamWriter:

public StreamWriter(string path, bool append);

[Tapametp path ompenensier ums oTkpeiBaeMoro (haiina, a mapametp append
MOKET IPUHUMATh 3HAUYCHHE true — eClI HY>KHO J00aBJsATh TaHHBIE B KOHeIl ¢aiina,
v false — ecm aiin He0OX0AMMO TIEpe3anKcaTh.

Hanpuwmep:

// Dobasnaem cumsBonu B KoHey $anna
eamiWriter fileOut_1 =

new StreamWriter("Mon®.txt", true);
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OOBbsaBHUB TakuM 00pa3zoMm nepemennyto fileOut 1 ams 3amucu TaHHBIX B MMOTOK

MOKHO oOpatuthes kK MeToxy WriteLine:

// Wcnonb3oBaHue Writeline

fileOut_1.WriteLine("Ctpoxa gna sanucu");

B onmanHOM cnydae g 3amMCH  MCNOJIB3YETCS METOJ, AaHAJOTWYHBIN
cTaTHdeckoMy MeTony kiacca Console. DTo ACHCTBUTEIBHO CXOXKHUE MEXaHU3MBI
BBO/Ia-BBIBOJIA.

Krnacc StreamReader npegna3znaueH yisi opraHU3alud BXOJHOTO CUMBOJIBHOTO
noTtoka. OJIUH U3 €ro KOHCTPYKTOPOB BBITJISIIUT CIEAYIOIIUM 00pa3oM:

public StreamReader(Stream stream);

[TapameTp Stream omnpeaensier uMsl yKe OTKPBITOTO 0aiTOBOTO MOTOKA.

OTOT KOHCTPYKTOp TeHepupyeT uckitouenue tuna ArgumentException, ecnu
noTok Stream He OTKpHIT g BBojaa. Co3nmaTh SK3eMIUIIp Kiacca StreamReader

MOYHO CJICIYIOIIHUM 00pa3oMm:

fileln
new nReads
new Fi tream(
“text.txt",
.Open,
.Read));

Kak u B ciaydae ¢ kimaccom StreamWriter y kimacca StreamReader ects u
JPYTO# BUJI KOHCTPYKTOPA, KOTOPBIN MO3BOJISIET OTKPHITH (haiiil HAPSMYIO:

public StreamReader(string path);

[Mapamerp path ompenmensier uMms oTkpbiBaemoro ¢aiia. OOpaTHThCS K

JTAHHOMY KOHCTPYKTOPY MOYKHO CJICTYIOIITUM 00pa3oM:
Streamreade fileln =

new StreamRead
(@"c:\temp\Hukonaes.txt");

B C# cumBombl peanusytorcs konupoBkoi Unicode. J[iis Toro, 4ToOBI MOXKHO
OblI0  00pabaThiBaThb TEKCTOBBIE (Dallibl, CcoOAEpXkaIIhe PYCCKUE CUMBOJIBI,
CO3/1aHHbIe, Hampumep, B bBilOKHOTe, peKOMEHIyeTcsl BBI3BIBATH CIEAYIOUINI BUA

KOHCTpyKTOpa StreamReader:

StreamReader fileln =

i new StreamReader

: ‘c:\temp\t.txt",
coding.GetEncoding(1251));

IS

m
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[Tapamerp Encoding.GetEncoding(1251) roBoput o TOM, 4YTO OyzAeT
BBIMIOJHATHCS npeoOpazoBanue u3 koga Windows-1251 (oana u3z Moaudukanuii koaa
ASCII, conepxamas pycckue cumBoiibl) B Unicode. Tun Encoding peanuzoBan B
npocTpaHcTBe uMeH System.Text.

Jns utenus naHHbBIX U3 motoka fileln mMoxHO BOCMOJIB30BAaTHCA METOIOM
ReadLine. IIpu stom eciu Oyaer OOCTUTHYT KoHell ¢aitma, To meton ReadLine
BepHeT 3HaueHue null,

PaccmoTpum mpumep, B KOTOpPOM JaHHBIE M3 OJHOTO (haiijla KOMMHUPYIOTCS B

JPYTOM, HO yXKe ¢ UCTIOIb30BaHueM KitaccoB StreamWriter u StreamReader.

static void Main(string[] args)

: / Co3paHue CUMBONbHEX NOTCXOB

StreamReader fileln =

: new StreamReader(
"daunCTexkcTom. txt",

Encoding.GetEncoding(1251));
Streambriter fileOut =
new Streambriter(
"Hoesndain. txt",

false);
string line;
'/ TIOCTpOYHOE CunTHBaHWe
while ((line = fileIn.ReadLine()) != null)
1
: [/ ... W 33NWCb CTPOKM
fileOut.Writeline(line);
y
J

fileIn.Close();

: fileOut.Close();
1
J

B nmanHOM mpuMepe OCYIIECTBISETCS KOMMPOBAHWUE COJIECPKUMOTO OJIHOTO
CUMBOJIBHOTO (pailia B IPYyTrou.

Takum 00pa3oM, JaHHBINA CIOCOO KOMMPOBaHUS OAHOTO (aiina B Apyrou, gaer
TOT JK€ PE3yJIbTaT, YTO W TIPHU HCIIOJB30BAaHUU OAMTOBBIX MOTOKOB. OJHAKO, €ro
pabora Oyner MmeHee 3 PEeKTUBHOMN, T.K. OyIET TPATUTHCS JOTOTHUTEIHHOE BpeMs Ha
npeoOpa3zoBaHue OalWTOB B CHUMBOJIBI. Y CHMBOJIBHBIX TOTOKOB €CTh M CBOU
npeumyiiecTsa. Hampumep, MOXXHO HCIONB30BATh PETYIISPHBIC BBIPAKCHUS IS

MOMCKa 3a/IaHHbIX ()parMeHTOB TEKCTa B (haiie.
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2.4.3 TlepenamnpaBieHne CTaHJaPTHBIX TOTOKOB.

Tpemsi cTaHIAPTHBIMU MTOTOKAMH, JTOCTYI K KOTOPBIM OCYIIECTBIIICTCS Yepe3
cBoiictBa Console.Out, Console.In u Console.Error, Moryr moib30BaThCs BCE
nporpaMMebl, paboTtaroniue B mpocTpaHcTBe uMmeH System. CsoiictBo Console.Out
OTHOCHUTCS K CTaHJAPTHOMY BBIXOJHOMY TOTOKY. Ilo yMoON4aHWIO 3TO KOHCOJIb.
Hampumep, nipu BeizoBe mMetoga Console.WriteLine() undopmarust aBroMaTudecku
nepenaetcs B motok Console.Out. CoiictBo Console.In oTHocuTCs K CTaHTApPTHOMY
BXOJHOMY TOTOKY, MCTOYHHKOM KOTOPOTO IO YMOJYAHHIO SIBIISIETCS KIIaBHATYypa.
Hampumep, mnpu BBOJE JaHHBIX C KIABUATYpbl HH(POpMAIUS aBTOMATHUECKU
nepenaetcs notoky Console.In, kK KOTOpOMy MOKHO 0OpPaTUTHCA C TIOMOIIBIO METOA
Console.ReadLine(). Ceoticteo Console.Error otHocuTcss Kk  ommOkaM B
CTaHJAPTHOM TOTOKE, HMCTOYHHKOM KOTOPOTO TaKXKe IO YMOJYAHHUIO SBISETCS
KOHCOJIb. OHAKO ATH MOTOKU MOTYT OBITh TIEPEHAIIPABIICHBI HA JTI000€ COBMECTUMOE
YCTPOHCTBO BBO/Ia-BBIBOIA, HAIPUMED, HA paboTy ¢ pusnueckumMu Qaiiaamu.

[lepenanpaBuTh CTaHIAPTHBIM MOTOK MOXKHO € momoImipio MetonoB Setin(),

SetOut() u SetError(), koTopsie SBISIOTCS WwicHaMu Kiacca Console:

static void Setln(TextReader input);
static void SetOut(TextWriter output);
static void SetError(TextlWriter output);

[Ipumep nepeHanpaBiieHUs] TOTOKOB MPEACTABIECH B CIEAYIOUIEH MporpaMmme,
JEMOHCTPUPYIOUIEH, YTO CTAHIAPTHBIM MOTOK BBIBOJA IMEpPEHANpPABISIETCS B OJIMH

¢aiis1, a TOTOK BBOJIa — B APYTOi:
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static void Main(string[] args)
1
; int[,] MyArray;

StreamReader file = new StreamReader("input.txt");
// Nepenanpasnenne Ha file

Console.SetIn(file);

string line = Console.ReadLine();

string[] mas = line.Split(' ');

int n = int.Parse(mas[@]);

int m = int.Parse(mas[1]);

MyArray = new int[n, m];

for (int 1 = @0; 1 < n; i++)

{
 line = Console.Readline();
mas = line.Split(' ');

for (int j = @; j < m; j++)

{
}

MyArray[i, j] = int.Parse(mas[j]);

)
PrintArray("Wcxoaumit maccus:", MyArray, n, m);
file.Close();

static void PrintArray(string a, int[,] mas, int n, int m)
{
: // Nepenanpasnenue Ha file

StreamWriter file=new StreamWriter(“output.txt");
Console.SetOut(file);

Console.WriteLine(a);

for (int 1 = @; 1 < n; i++)

{
: for (int j=@; j<m; j++) Console.Write("{@} "
Console.WriteLine();

N mas[i,j]);

)
file.Close();

4. O6opynoBaHUE U MaTepUabl

Jlis  BhIONHEHUsT 7a0OpaTopHON paboOThl PEKOMEHAYETCS HUCIOJIb30BaTh
MIEPCOHANILHBIN KOMITBIOTEP CO CJCAYIOMUMH XapaKTePUCTUKAMH: 064-pa3psaHbli
(x64) npoueccop ¢ TakToBoM yactoror 1 I'T1 u BhIIe, onepaTuBHas namsTh — 1 ['0 u
BBIIIIE, CBOOOJHOE JIMCKOBOE MpOCTpaHCTBO — He MeHee 1 I'6, rpaduyeckoe

ycrpoiictBo DirectX 9. Tlporpammnoe oOecrieucHHe: OIEpalioHHAs CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Brite.
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5. Yka3zaHnus 1o TeXxHuke 6e301acHOCTH

TexHuka 0O€30MaCHOCTH MpPU  BBHINOJHEHUU  JIAOOpAaTOpPHOW  PabOTHI
OTIpeENseTCs] OOLIENPUHATON IS TOJb30BaTENIe MEPCOHATBHBIX KOMIIBIOTEPOB.
CaMOCTOSITENIbHO HE MPOU3BOJAUTH PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJalleHue MporpaMMHOro 00eCreYeHUs; B CIIy4ae HEMCIPABHOCTHU MEPCOHATHLHOTO
KOMIIBIOTEpA COOOIIUTH 00 3TOM OOCITY>KMBAIOIIEMYy IEpCOHAIYy J1abopaTopuu; He
KacaTbCsl DJIEKTPUUECKUX PO3ETOK METAIUIMYECKMMHM IIpelIMeTaMu; pabouee MecTo
MOJIb30BATENs TMIEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEPKAaThCS B YHCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOTI'O KOMIIBIOTCPA IIPUHUMATD ITMITY, HAIIUTKH.

6. MeToauka v MOPSIOK BHITIOJTHEHUS Pa0OThHI

Jlnst  BBIONTHEHHUS J1TaOOpaTOpHONM pabOThl HEOOXOAMMO CIPOCKTHUPOBATH
MHOTOMOJIyJTbHOE TIPUJIOKEHUE, HUCTOb3ylomiee ¢Gaiiapl s BBOJAa W BBIBOJAA
uH(popManuu.

Hampumep, TpedyeTcs pazpaboTaTh NPHIOKEHHE, KOTOPOE TTO3BOJISET:

— TEeHEepUPOBATh MATPUILy CIyYalHBIX YUCEI C COXPAHEHHUEM €€ B (paili;

— CUMTBIBATh MATPUILy U3 (haiina;

— BBIBOJIUTHh MATPHILy HA SKPaH.

JIst  BBITIOJTHEHUWS JTAHHOTO 3aJaHMsI-TIPUMEpa JOCTAaTOYHO B OTIEIHLHOM
MPOEKTE pean30BaTh Kjacc. DTOT MPOEKT CieayeT ckommwimpoBaTh B Buae dll-
¢aiina. 3aTeM, B OCHOBHOUM IporpaMMe MpOCTO HEOOXOIUMO MCIOJIb30BaTh JTaHHYIO
ONOTNOTEKY.

Knacc 6ubnmuorexku HazoBem Matrix. B Hem onpenenum cienyromue GyHKINM:
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class Matrix

{
; private float[,] matrix;
int m, n;
// KowcTpyxTop
public Matrix()|.. ]
// Tenepauus maTpuum 33[aHHOrO pasmepa
public void GenerateMatrix(int M, int N)[:]
; // CoxpaHeHnwe CreHepupoBaHHOW MaTpuum B ¢ann
: public void SaveMatrix(string pFileName)[:]
; // 3arpysxa coxpaHeHHOW maTpuus u3 daina
: public Boolean LoadMatrix(string pFileName)[::
; // Busop maTpuun B8 KOHCOMb
:  public void PrintMatrix()[.. ]
¥

Pucynok 19.1 — OcHoBHBIC MeTOIBI KiTacca Matrix.

Jluctunr metona GenegateMatrix:

// Texepauws maTpuus 3343HHOMO pasmepa
public void GenerateMatrix(int M, int N)

{
m=M, n=N;
Random r = new Random(DateTime.Now.Millisecond);
matrix = new float[M, N];
for (int 1 = @; i < M; i++)
i i for (int j = 0; j < N; j+)
: : matrix[i, j] = (float)r.Next(10@0) / 973f;
1

Pucynok 19.2 — MeTon juist co3aHusi MaTPUILbI 33JJaHHOTO pa3Mepa U 3aroJHEHHUS €€

CJ'Iy‘-IaI‘/JIHBIMI/I qucCJIaMHU.

JIuctunr merona SaveMatrix:
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// COXpaHeHWe CreHepUPOoBaHHON MaTpuus S ¢ain
public void SaveMatrix(string pFilelame)
{

if (matrix.Length > @)

{
if (File.Exists(pFileName))

File.Delete(pFileName);

FileInfo f = new FileInfo(pFileName);
TextWriter tw = f.CreateText();

tw.WriteLine(m.ToString());
tw.WriteLine(n.ToString());

for (int i =08; i < m; i++)
for (int j = @; J < n; j++)
i tw.WriteLine(i.ToString() + " " + j.ToString() + " " + matrix[i, j].ToString("z10"));

fw.ciose();

Pucynox 19.3 — Meton a1 coxpaHeHUs MATPUIILI B (aiii.

// 3arpysxa COXpaHeHHOW MaTpuum u3 ¢daina
public Boolean LoadMatrix(string pFileName)

{

: if (File.Exists(pFileName))

o

i : try

Bl

: : TextReader tr = File.OpenText(pFileName);
: m = Convert.ToInt32(tr.ReadLine());

i n = Convert.ToInt32(tr.ReadlLine());

; matrix = new float[m, n];

: string line;

: string[] substring;

% for (int i = ©; i < m; i++)

: for (int j = ©; j < n; j++)

{

: : line = tr.ReadLine();

: : substring = line.Split(new char[] {' '}, 3);
: i matrix[i, j] = Convert.ToSingle(substring[2]);
}

; fr.close();

f i return true;

}

: catch

{

: : return false;

SH T

L 3

é return false;

3

Pucynox 19.4 — Meton 3arpy3ku MaTpuilsl u3 ¢aiina.
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Ha puc. 19.4 npeacrasien nmuctunr merona LoadMatrix. Jluctunr merona

PrintMatrix:

// Busopg hanAuu 8 KOHCONb
public veid PrintMatrix()

{
if (matrix.Length > 0)
{
for (int 1 = 0; 1 < m; i++)
{
for (int j = 0; j < n; j++)
: Console.Write(matrix[i, j].ToString("€3") + " ");
Console.Writeline();
}
3
}

Pucynoxk 19.5 — MeTon aJis BbIBOJIa MaTPUIIBI.

OcHoBHas ImporpamMma AJjis1 UCII0JIb30BaHUSA KiIaCCa-MaTPHUIbI IIPCACTABJICHA Ha

puc. 19.6

class Program

1
: static void Main(string[] args)
i
: Console.BackgroundColor = ConscleColor.White;
Console.ForegroundColor = ConscleColor.Black;
Console.Clear();
Matrix m = new Matrix();
m.GenerateMatrix(10, 5);
m.SaveMatrix("FileForMatrix.txt");
if (m.LoadMatrix("FileForMatrix.txt"))
: m.PrintMatrix();
Console.ReadKey();
}
}

Pucynok 19.6 — PaboTa ¢ 6MOIMOTEYHBIM KIIACCOM.

B pesynbrate pabothl maHHOro koza Oymet coszman (aiin FileForMatrix.txt

CJIEAYIOIIETO COJEPKAHNS:
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r B
| AkelPad - [D:\University\UYuraemble gucumnavHsi\TexHoaormi nporpammuposans I\14. LR_Fo...| |5 l“‘
®aiin [paska Bwa Hactpoitkw Oxno [Mnarmeer  Cnpaska
Do-WHI S B|lshEX|ox|LRIEXRIRBG| I
| FieForMatrxbt |

1|10 -

2|5

3 0

< 1 3

5 2

6 3

7|0 4

81 0

9|11 1

101 2

131|1 3

12|1 4

13| 2

14|2 1

x| 2 2

16|2 3 e
1:1 Ins  Win 1251 (ANSI - kupunnnua)
LN

Pucynox 19.7 — PesynpTupyromuii aii.

Ha 9KpaH 6yz[eT BBIBCJICHA CJICAYIOIIAd I/IH(l)OpMaI_[I/IHZ

-~

B file: /Dy University/MuTaemele AMCUANAMHBLTEXHOAOTMKM NPOrpaMMM.., E‘E‘éj

1,.131E-Dio1
8 .684E-D01
4. 810E-D01
7. 720E-DO1
6. 249E-D01
i, 010E+0DO
5. 385E-D0O1
6. 886E-D02
l,.922E-D01
l.552E-D01

7. 209E-001
4, M7E-001
1,501 E-001
?.373E-001
1, 706E-D01
2. 054E-001
3.279E-001
3. 422E-001
?.194E-003
8.063E-D01

3.662E-001
4,1 7E-001
6.982E-001
3 -443E-001
7. 003E-001
2.322E-001
7.678E-001
6 .177E-001
7.883E-001
2,.734E-001

L)

8.730E-DD2
?.846E-D01
1.922E-001
1.014E+000
2 ,.B83E-D01
3.53%E-001
7. 040E-D01
?.424E-D01
1.432E-D02
1,.418E-D01

8.345%E-001
4,933E-001
8.972E-001
1,.912E-001
8. 083E-001
3.350E-D01
8.633E-001
2. BO6E-D01
7.823E-001
8,171 E-001

s

Pucynox 19.8 — BeiBoa nporpaMMbl B KOHCOJTb.

BelmoniHMTE MHAMBUAYAIBHOE 3aJJaHUE, COTJACHO MPEIJI0KEHHOMY BapUaHTY.
B kaxxaoM BapuaHTe HEOOXOAMMO CHPOEKTUPOBATH MHOTOMOAYJIbHOE MPUIIOKEHUE
(ontumanbHo 2 Monayis). McxoaHple AaHHBIE B KaKJAOM BapuaHTe Iporpamma

MOJTy4aeT U3 BXOAHOTO (haiina.
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NuauBuayajbHoOe 3a1aHKeE.

Bapunanr CrpyKTypa JaHHBIX

1 [Iporpamma paccUMTBIBAET NPOU3BEACHUE JBYX MAaTpUl, KOTOpbIE
XPAHATCS B pa3HbIX (haiiax.

2 [Iporpamma paccUuTBIBAET CyMMy IBYX MAaTpHLl, KOTOPBIE XPaHATCS B
pas3HbIX (aiinax.

3 [Iporpamma HaxXOAUT MAKCHUMAJbHBIM 3JIEMEHT B JBYX MaTpHIAX,
KOTOpBIE XPaHATCS B pa3HbIX (haiiax.

4 [Iporpamma pacCUMTBIBAET CyMMY JUArOHaJbHBIX DJJIEMEHTOB JIBYX
MaTpUll, KOTOPbIE XPaHATCS B pa3HbIX (aiiax.

) [Iporpamma paccUUTBIBAET CyMMY JJIEMEHTOB C YETHOM CyMMOH
MHJIEKCOB B JIByX MaTpUlaX, KOTOPbIE XPaHATCA B Pa3HbIX (ailiax.

6 [Iporpamma paccuuThIBa€T pa3HOCTb CYMM 3JIEMEHTOB MaTpPHII, KOTOPbIE
XpaHATCS B pa3HbIX (ailyax.

7 [Iporpamma paccuMThIBAET CyMMY 3JEMEHTOB TIJIABHOW JMaroHalv
IIEPBOM MaTpUIBl M CYMMY O3JIEMEHTOB BTOPOCTENEHHOW JMAaroHajlu
BTOPOW MaTpuIlbl. MaTpHIIbl XpaHSTCS B pa3HbIX (aiiax.

8 [Iporpamma paccUMTBIBAET CyMMY 3JIEMEHTOB YETHBIX CTOJIOIIOB B JIBYX
MaTpHUIlax, KOTOPbIE XPaHATCS B pa3HbIX (ailax.

9 [Iporpamma paccuuThIBa€T CyMMY AMAroHajIbHBIX 3JIEMEHTOB YETHBIX
CTOJIOLIOB B IBYyX MaTpHIlax, KOTOPbIE XpaHATCs B pa3HbIX (aiiiax.

10 [Iporpamma paccuMThIBa€T CyMMY JJIEMEHTOB YETHBIX CTPOK B JABYX
MaTpHIax, KOTOPbIE XPaHATCSA B pa3HbIX (aiinax.

11 [Iporpamma paccUMTBIBAET CyMMY 3JIEMEHTOB , HAXOJSAUIMXCS B YETHOM
CTOJIOIIE U HEYETHOM CTPOKE, B JIByX MAaTpHULAX, KOTOPbIE XPAHATCA B
pa3HbIX (Qaitnax.

12 [Iporpamma paccuMTBIBAET CYMMY 3JIEMEHTOB YETHBIX CTPOK M
PacroJIOKEHHBIX Ha BTOPOCTENIEHHON JAMAroHadu B 00EuX MaTpHIIaXx,
KOTOpBIE XPaHATCS B pa3HbIX (haiiax.

13 [Iporpamma paccUMTHIBAE€T MPOU3BEACHHUE DJIEMEHTOB B JABYX MaTpHUIIAX,
KOTOpbIE XPaHATCS B pa3HbIX (ailnax.

14 [Iporpamma paccUMTBIBAET CyMMYy II€PBOMl MAaTpULbl W MaTpULBI
TPAHCTIOHUPOBAHHOW OTHOCUTENIbHO BTOpoil. OOe MaTpHllbl XpaHSTCS B
OTJIEIIbHBIX (haifiax.

15 [Iporpamma paccuMTBIBAET MPOU3BEAECHUE 3JIEMEHTOB JHArOHAIA NIEPBOM
MaTpHIbl U CYMMY BCEX 3JIEMEHTOB BTOpOM MaTpuilbl. O0e MaTpuLbl
XpaHATCS B OTJENbHBIX (hailnax.

16 [Iporpamma paccuuThIBa€T CyMMY JJIEMEHTOB YETHBIX CTPOK B JABYX
MaTpHIaxX, KOTOPbIE XPaHATCS B pa3HbIX (aitnax.

17 [Iporpamma HaxOAUT MAKCHUMAJbHBIM 3JEMEHT B JBYX MaTpHIAX,

KOTOPBIE XPaHATCS B pa3HbIX (ailnax.
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Bapuant CrpykTypa JaHHBIX

18 [Iporpamma paccUMTBIBAET CYMMY 3JIEMEHTOB YETHBIX CTPOK U
PacIoJIOKEHHBIX HA BTOPOCTENEHHOM NMAaroHaiu B 00euX MaTpuliax,
KOTOPBIE XPaHATCS B pa3HbIX (ailiax.

19 [Iporpamma paccUMTBHIBAET CYMMY II€pBOM MATpULBI M MaTPULBI
TPAHCTIOHUPOBAHHOW OTHOCUTENBHO BTOpOil. OOGe MaTpuIbl XpaHATCA B
OTJEJIbHBIX (haiiiax.

20 [Iporpamma paccUMTHIBAET MPOU3BEIACHUE JBYX MATpPHI], KOTOPBIC
XpaHsTCs B pa3HbIX (aiiiax.

21 [Iporpamma paccUMTBIBAET CyMMY 3JIEMEHTOB YETHBIX CTOJIOLIOB B JIBYX
MaTpHUILax, KOTOPbIE XPaHATCS B pa3HbIX (ailnax.

22 [Iporpamma paccuMThIBa€T CyMMY IUArOHaJbHBIX 3JEMEHTOB YETHBIX
CTOJIOIIOB B JIBYX MaTpHIIaX, KOTOPbIE XPaHATCS B pa3HbIX (haiiax.

23 [Iporpamma paccUuTBHIBAET MPOU3BEICHUE 3JIEMEHTOB JUATOHAIN [IEPBOI

MaTpHIIBl U CYMMY BCEX 3JIEMEHTOB BTOpOM Matpuilbl. O6e MaTpuIlbl
XpaHSTCS B OTJCNbHBIX (haiiiax.

24 [IporpaMma paccUMTHIBAET CYMMY OJJIEMEHTOB C YETHOM CyMMOM
WHJICKCOB B JIByX MaTpHUIaX, KOTOPbIE XPaHATCA B pa3HbIX (ailiax.
25 [Iporpamma pacCUMTBHIBAET PA3HOCTh CYMM JJIEMEHTOB MATpUIl, KOTOPhIE

XpaHsTCs B pa3HbIX (aiiiax.

7. Coneprkanuie oT4eTa u ero opma

Otuet no 1abopatopHoi paboTe TOHKEH COACPKATh:

1. HoMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn maGopatopHoii pabOTHI.

3. OTBeTH HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHbie (OPMBI M JUCTUHT MPOTPAMMHOTO KOJA, TOKA3BIBAIOIIHE
TIOPSIJIOK BBITTIOJTHEHUS J1a00paTOpHOI pabOThI, M pe3y/IbTaThl, MOJYUYCHHBIE B XOJ1¢ €€
BBITIOJTHCHUS.

OT4eTr O BBIMOJHEHUHW JIA0OPATOPHOW PabOTHI B MUCHMEHHOM BHJIE CHACTCS

MpenoaaBaTelto.

8. KoHTpoJibHBIE BOMPOCHI

1. Kakue kmacchol aiist paboThl ¢ (haidoBOi CHCTEMOIl BBl 3HaeTe?
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2. Yro Takoe cobopka?
3. Kak onpeietuTh MPOEKT 10 YMOTYAHHUIO B MHOTOMOTYJIbHOM PEIICHHN?
4. Kakue Kjacchl OTBEUAIOT 3a MpecTaBlieHue (haiioB B mporpamme?
5. Yro takoe motok? Kakue THIIBI KJIACCOB ITOTOKOB HCITOJIB3YIOTCS TIPH padboTe
c ¢aitmamu?
6. OmumuTe MOCIeI0BATENBHOCTh ACUCTBUNA MPU HEOOXOAMMOCTH 3alHCaTh

OJIHYy CTpOKY B (paitn. [IpuBeauTe mpumMepsbl HCTIOIH30BAHUS PA3TUYHBIX KJIACCOB.
9. Cniucok nuTepartypsl
JlJis BBINOJIHEHUS 1a00paTOPHOM pabOThI, IPU MOJArOTOBKE K 3allIUTE, a TAKXKE

AJIs1 OTBETA Ha KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJIB30BATH CICAYIIHC

uctouHuku: [5], [6-8].
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JIABOPATOPHAS PABOTA 15. PELIEHUE BBIYNCJIMTEJIBHOM
3AZIAUM C TIPUMEHEHMEM ®ANJIOBOI'O BBOJIA-BBIBOJIA.

1. llenb U coaepxkaHue

Llenp naGopaTopHOWi pPaOOTHI: HAYYUTHCS HCIOJIB30BATh BO3MOXKHOCTH
(daiIoBOr0 BBOAA-BRIBO/IA IS PEMICHHS MPAKTUYECKUX 3a1a4.

3agauu 1abopaTOpHON PabOTHI:

— HAYYUTHCS MPOEKTUPOBATH MPUIIOKEHHUE JIJIS pealn3allii XpaHSHUs JaHHBIX
MIPOTPAMMBI,

— Hay4MTbhCS TPOU3BOJUTH BBIOOP ONTUMANBHBIX MHCTPYMEHTOB IS

oOecrieueHus ceprain3aluu.

2. Teopetuueckas 4acTb

[lepen BbIMOMHEHHWEM J1TAOOPAaTOPHOM PabOTBHI HEOOXOAMMO TOBTOPHUTH

TEOPETUUECKHI MaTepual iabopatopHoi padboTer Nel9.

3. O6opyaoBaHUE ¥ MaTepPUAITBI
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Jlnst  BBITIOJTHEHUST J1a0OpaTOpHOM pPabOTBI PEKOMEHAYETCS HCIOJIb30BaTh
MIEPCOHAJILHBIN KOMITBIOTEP CO CJCAYIOMUMH XapaKTePUCTUKAMH: 64-pa3psaHbli
(x64) npoueccop ¢ TakToBo# yactoror 1 I'T'11 1 BeIlIe, onepaTuBHas namsath — 1 ['0 u
BbIIlIE, CBOOOAHOE TUCKOBOE MpPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. Ilporpammuoe obOecreueHne: OINEpaliOHHAs CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Brite.
4. Yka3auusd 1o TEXHUKE 0€30MacHOCTH

Texnuka 0€30MaCHOCTM TOpPH  BBIIOJHEHUH  JabOpaToOpHOM  padOThI
OTpeJeNsieTCsl OOIICTIPUHATON Il TOJB30BaTeNIeld MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJANTH PEMOHT MEPCOHATBLHOTO KOMITBIOTEPA, YCTAHOBKY
U yJIaJeHUE MPOTPaMMHOTO 00ECIICUCHHUS; B CIydae HEUCIIPAaBHOCTH MEPCOHATBHOTO
KOMITBIOTEpA COOOIIUTh 00 ATOM OOCITY>KHBAIOIIIEMY IIEPCOHANy J1TabopaTopuu; He
KacaThCs DJIEKTPUUYECKUX PO3ETOK METALIMYCCKUMHU IPEAMETaMH; pabodee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

pasperniaeTcs Bo3Jje MepCOHAIBHOTO KOMITbIOTEpA MPUHUMATh MHIIY, HATUTKU.
5. Meroauka v MOPSI0K BBHITTOTHEHUS pabOThI

1. Co3naliTe KOHCOJIBLHOE MPUIIOKEHHUE.
2. BpINoaHUTEe UHAMBUAyAIbHOE 3aJaHue. B kKaxIoM 3amaHuu HE0OXOIUMO

peann30BaTh BhIUKCACHUE 3HaueHud GyHkiuu f(X,y) ¢ 3agaHHBIMHU ImaramMu AX |
Ay Ha 3aJaHHBIX JWANMA30HAX HW3MEHEHUS HE3aBHUCHMBIX TEPEMEHHBIX [XO;Xl],

[ Vo y1]

3. HeoO6xoaumo peann3oBaTh COXpaHEHUE pAaCCUMTAHHBIX 3HAUCHUI B (aitiie.
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NuauBuayajbHoOe 3a1aHKeE.

BapI/IaHT BLIpa}KeHI/Ie JJIA BBIYUCIICHUA

I | Ty =a-sintd+b-c0s0); Ax=01; AY 0,1
xe[-5;5]; ¥ €[-5;5].

2 f(x,y)=a-x-sin(x+y)|+b-x-|cos(y +x)|; Ax=0,1; &Y =0,1;
X €[-1;10]; Y €[-5;5].

3 f(x,y) =a2-sin’(x+y)+ ‘b?’ - COS?(X + y)‘; Ax=001: &Y =0,01:
xe[-2;2]; Y €[-2;2].

4 f(xy)=a- flsin(x)]+b- [cos(y)]. ax=qg1: AY =g o1
xe[-2;2]; Y €[-2;2].

5 f(x,y)=a-Jsin(x)+a-x+b-/cos(y)+b- y\; AX=0,01: Y =0 01:
xe[-2;2]; Y €[-2;2].

6 f(x,y)=a-[sin(x)+a-x+b- /cos(y)+b- y\; Ax=0.01: A =0 01
Xe[-2;2]; Y €[-2;2].

! f00Y)= VX + Y =2 . Ax = 01; AY =0,01;
xe[-2;2]; Y €[-2;2].

8 | T Y)=a-sin(+b-Cos); Ax0.1; W g1
X €[-5;5]; ¥ €[-5;5].

9 f(x,y)=a-y-sin(x+y)+b- x-cos(y+x); AX=01: Ay:O,l;
X €[-5;5]; ¥ €[-5;5].

P T =ayheryl byl ax=g o1 4 =g 01
xe[-2;2]; ¥ €[-2;2].

11 f(x,y)=a-/jsin(x)+a-x+b-/lcos(y) +b- y\; AX=0 01: AY =0 01:
Xe[-2;2]; Y €[-2;2].

12 f(x,y)=a-Jsin()+a-x/+b-/cos(y)+b- y\; AX=0,01: AY 0,01
Xe[-2;2]; Y €[-2;2].

B )=y =29 axmg 1. MY =001,
xe[-2;2]; ¥ €[-2;2].

14| T(Y)=a-sin®) +b-cos0); Ax=0.1; Mg 1.
X €[-5;5]; ¥ €[-5;5].

15 f(x,y)=a-x-sin(x+y)|+b-x-|cos(y +x)|; Ax=0,1; &Y =0,1;

X €[-1;10]; ¥ €[-5;5].
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16 f(x,y)=a-(x+y)-sin®(x) +b- (x - y)-cos*(y) . Ax=g1: &Y =0 1:
X€[-5;5]; Y €[-5;5].

17 f(x,y)=a%-x+b% cos?(y+ X). Ax =0 05: AY =0,05:
Xe[-2;2]; Y €[-2;2].

18 f(x,y)=a2- [b-sin(x)| +b? - /a-cos(y)|. AX=0.01- AY =0.01-
xe2;2]; Y S[2:2] -

19 f(x,y) =a-x-jsin(x+y)|+b-x-[cos(y +x)[; Ax=0,1; 2Y=0,1;
X€[-1;10]; Y €[-5;5].

20 f (X, y):a-sin(x)+b-cos(y); Ax=01: AY =0 1:
X €[-5;5]; ¥ €[-5;5].

21 f(x,y)=a?-sin(x+ y) + b® - cos?(x + Y): Ax=0,05: AY =0 05:
Xe[-2;2]; Y €[-2;2].

22 f(x, y):a.\/‘sin(x)+a-x\+b-\/\Cos(y)+b-y\; Ax=0,01: Y =0 01:
Xe[-2;2]; Y <[-2;2].

Bl ty= a\/‘x ¥+ b\/‘x2 -y . Ax=0,01; &Y =0,01:
Xe[-2;2]; Y <[-2;2).

24 f(x,y)=a%-x+b3-y—kin(x) +cos(y) \; AX=001: &Y =0,01:
Xe[-1;1]; Y €[-1;1].

25

F(x,y) =X+ y? = 2x . Ax=0,01; &Y =0,01;
xe[-2;2]; Y €[-2;2].

7. Coneprxanue otdera u ero popma

Otuert 1o 1adopaTopHON paboTe TOHKEH COJIEPKATh:
1. HoMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenu nabopatopHOi pabOTHI.

3. OTBeTHI HA KOHTPOJIBHBIC BOIIPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKAa3bIBAIOIINE

MOPSIJIOK BBIMOJTHEHUS J1a00paTOpHOI pabOThI, U pe3yabTaThl, MOJYYEHHBIE B X0/1€ €€

BBIITOJIHCHUA.
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OTueT O BBINOJHEHUH JIAOOpPATOPHOW pabOThl B MUCHMEHHOM BHJE CIAETCS

IIPETOAABATEIIIO.

8. KoHTposibHBIE BOMTPOCHI

1. Yto takoe notok? Kakue kiaacchl MOTOKOB BbI 3HaETE?

2. Kakwue kiaccel npoctpanctBa System.lO npenna3znayueHsl 111 paboOTHI €
KaTajoramu?

3. Kaxkue xmaccol mpoctpanctBa System.lO npennasznadeHsl 1151 pabOThI €
oObeKTamMu (ailioBoi cucteMbl — (haiinamu’?

4. Kak nepeHanpaBUTh CTaHAAPTHBIN KOHCOJIBHBIN MOTOK?

5. [NosicauTe pasuuiy mexay kiaccamu File u Filelnfo?

9. Cniucok muTeparypsl

Jly1s1 BBITIOJTHEHMS TaOOpaTOPHOI pabOThI, TP MOATOTOBKE K 3aITUTE, a TAKKE

L OTBETAa Ha KOHTPOJIBHBIC BOIIPOCBI PCKOMCHIAYCTCA HMCIIOJIb30BATH CIICAYIIUC

HWCTOYHUKU: [5].
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JIABOPATOPHAA PABOTA 16. CO3JAHUE ITPMJIOKEHMA 110
TEXHOJIOT MM WINDOWS FORMS

1. llenb U coaepxkaHue

Llenb 1abopaTopHO# pabOThI: HAYYUTHCS CO37aBaTh npuiiokeHrne Windows B
cpene MS Visual Studio m mporpamMMupoBaTh ajdrOpUTMbI C HCIIOJIB30BAaHHEM
IPOCTBIX DJIEMCHTOB YIIPABJICHHS.

3agauamMu 1a00paTOPHON paOOTHI SIBJISIOTCS:

— pa3paboTKa mpuiIoKeHus ¢ ucrosibzoBanneM Windows Forms,

— M3y4YEeHHE OCHOBHBIX YICHOB Kitacca Form;

— 00paboTKa COOBITUI OT MPOCTHIX DJIEMEHTOB YIIPABICHUS.

2. Teopetuueckas 4acTb

daitnoBast ctpykrypa mnpoekra MS Visual Studio B ciiydae ucrnosnb3oBaHus
tuna noekra Windows Form Application BeirissauT cienyrommm obpa3oM (puc.
21.1):



152

Led
= & LR1

=~ |7 Properties
4] AssemblyInfo.cs
4 Resources.resx
i3 Settings.settings
-3 References
=] Forml.cs
] Form1.Designer.cs
) Form1.resx
4] Program.cs

3

+

[+ [

[+

[

Pucynok 21.1 — Buy oxna Solution Explorer qims Windows Form Application.

®aitn Program.cs coaeput kiacc Program u cratmueckuit meton Main(), ¢

KOTOPOT0 HAYMHACTCS BBITIOJHEHHE MPUIIOKeHHs (puc. 21.2).

[ using System;
using System.Collections.Generic:
uzing Systewm.Ling:

~using Systcem. Windows,.Forwms;

[ namespace LR1
{
= static class Program
{

{1

CSUImnNar ve
The main entry point for the application.
V/ SumAary>

[STAThread]

= static void Main()

{
Application.EnableVisualStyles():
Application.SetCompatibleTextRenderingDefault (false) ;
Application.Run({new Formi()):

Pucynok 21.2 — Jluctunr Program.cs.

B camom Hauane ¢aiina Program.cs BeIOJHSAETCS 0OBSIBJICHUE UCTIOIB3YEMBIX
HPOCTPAHCTB UMEH C UCTOJIb30BaHKHEM USINg.

Knacc Program copepxut meron Main(), KOTOpbIH KCIONB3Ysl CTaTUYECKUN
meton Run kmacca Application co3maer ¥ BBIBOAMT Ha JKpaH TJaBHYIO (GopMmy

npuioxkenus: Application.Run (new Form1()).



Takum  oOpasoMm, peanusyercs
OPUCHTHPOBAHHOTO MPOIPAMMHUPOBAHHUS

K&)I(I[I)Iﬁ KJIaCC BBIIIOJIHACT MHUHUMAJIBHO BO3MOXHOC KOJIHYCCTBO onepaunﬁ).

Knacc rmaBHO# popmbl
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OAHH

pasrpaHuueHHe

u3

OPUHLUIOB  OOBEKTHO-

00sA3aHHOCTEN

(T.c.

Forml (mo ymoig4yaHuWIO) NpPEACTaBIECH ABYMsS

cBs3aHHbIMU CH#-daitnamu. [ns orobpaxkenus coaep;kumoro Forml.cs Heobxoaumo

HICJIKHYTHIIPABOM KHOMKOM MBIIIM B OKHE MPOEKTUPOBAHUS TJIaBHOM (opMbI Ha

camoii ¢hopme wim Ha mukrTorpamme Forml.cs B okae Solution Explorer (puc. 21.1) u

B ITOABHUBIICMCS KOHTCKCTHOM MCHIO BBI6paTL ITYHKT «View Code».

JIuctunr Forml.cs npencrasnen Ha puc 21.3.

BO3MOKHOCTH KOTOPBIX
JOCTYITHBI Ha
TIpocTpaHCTBO HMeH

MOXET OOBLBISTH CBOH |

TpHAOKEHAS (TPOTPAMMHCT

coOCIEeHHBIE [POCTPAHCIEA

using
using
using
using
using

using
IpoctpancTea HMEH.
using

“using

{

System

Systen.
Systen.
Systen.
Systen.
Systen.
Systen.
Systemn.

public Forml()

{

-
-

Data:
Drawing:
Ling:
Text;

espace LR1

Collections.Generic;
ComponentModel;

Windows.Forms;

public partial class Forml : Forn

InitializeComponentc():

Pucynok 21.3 —JIuctunr Forml.cs.

Konctpyxkrop, CO3JIaHHBIN

InitializeComponent,  koTopsIit

Form1.Designer.cs (puc. 21.1).

I10

YMOJJIYAaHHIO, BBI3BIBACT

ompeneieH B

COOTBETCTBYIOILLIEM

METOI

Gatine

OTO0T METOJ CO3AaCTCiA aBTOMAaTU4YCCKH, B HCM 0T06pa>1<a10Tc;1 BCC U3MCHCHU,

IMPOU3BOAUMBIC IIPOTPAMMUCTOM B OKHC BU3YAJIbHOTO ITIPOCKTUPOBAHU A (1)OpMI>I.

HpOCTpaHCTBa HMCH, JOCTYIIHBIC JIsI UCITIOJIb30BAHMA, OOBABISAIOTCS B HaYaje

daitna.
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System sBnsieTcsti 6a30BBIM MPOCTPAHCTBOM HMMEH — B HErO0 BXOJIAT BCE
OCTaJIbHBIC THITBI W TPOCTpaHCTBO MMeH. KoHcTpykmms using System; B Hauane
daiina mnporpaMMbl yKa3blBa€T Ha TO, UYTO BECh MPOTPAMMHBIN KoOJI OyIeT
BBIIIOJIHATHCS. B JAHHOM MPOCTPAHCTBE MMEH, MMO3TOMY MPHU UCIOJIB30BAHUU THUIIOB
(mampumep Int32), ompenclieHHBIX B MPOCTPAHCTBE SYStEM HET HEOOXOAUMOCTH
yKa3bplBaTh CaMO HWMs TMPOCTpaHCTBa (TO €CTh HET HEOOXOAMMOCTHU TMHCATh
System.Int32).

[IporpaMMHUCT MOXET CaMOCTOSITENBHO BBOJUTH IPOCTPAHCTBA WMEH IIpH
HaIMCaHUU MPUIIOKEHUH.

Oo0pabdorka coObITHH B pe:KMMe NPOCKTHPOBaHUA. OKHO NMPOEKTUPOBAHUS
rnaBHON (opmbl npuiioxeHus (puc. 21.4) MOXHO OTKpBITh ABaX[bl IIEJIKHYB Ha
nuktorpamme Forml.cs B okHe Solution Explorer (puc. 21.1). IIpu 3TOM oTkpoeTcs
BKJagka Forml.cs [Design].

OKHO CBOMCTB ITPUMET BUJI, MIOKa3aHHBIN Ha pucyHke 21.4.

Forml System.'Windows,Forms.Form -
s
Locked False -~
MairMenuStrip (none)
MaximizeBox True
[ MaximumSzs 0;0
MinimizeBox True
MirimumSize 0;0
Opacity 100%
[H Padding 0;0;0;0
RightToLeft No
RightToLeftLayout Faks
Showlcon True
ShowinTaskbar True
Size 419; 301
SizeGripStyle Auto
StartPosition WindowsDefatLocation
Tag ovnd
Text Form1
TopMost False -
Text
The text assoclated with the control.

Pucynok 21.4 — Bun oxna CBoiicTB (Properties) B pexxrme NpoeKTUPOBAHUS

(bopMBI.
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Knonka | mo3BoisieT OTOOPa3sUTh CIUCOK COOBITHH, XapaKTepHBIX IS
DJIEMEHTa YNPABJICHMS, aKTUBHOTO B JAHHBII MOMEHT B OKHE MPOEKTHPOBAHUS.
Hanpumep, eciiv BBIIEAUTH TJIABHYIO (POPMY MPUIIOKEHUS, TO 0TOOPA3ATCs COOBITHS,
XapakTepHble s Kiacca Form.

Jlnst oTpabOTKM MEXaHU3Ma PErucTpalid COOBITUN, PACCMOTPUM O0O0PaOOTKY
HanboJee MPOCTHIX COOBITUN — COOBITHI OT MBIIIIH.

Jns  npobGaBneHuss 00paboTyMka COOBITHS MBIIMIM HEOOXOJAMMO BBIOPATH
coorBercTBytomee cobweitie (Click, DoubleClick, MouseEnter, MouseLeave,
MouseDown, MouseUp, MouseMove,. MouseHover, MeaseWheel) un nBaxkmpl
HICTKHYTh Ha TOJIe, PACIOJ0KEHHOM B COCETHEM OT HEro CTOJIOIE B OKHE CBOWMCTB
(Takum 00pa3oM 0O0paOOTUMKY MPUCBOUTCS MMs 1O yMOJYaHUio). B nanHom mosne
MOXHO BBECTHM CBOE€ Ha3BaHHME i1 HOBOro 00pa0oTuMKa, WJIA BbIOpaTh W3
BBINA/IAOIIEr0 CIUCKA YXKE CYIIECTBYIOLIUE OOPA0OOTUUKH.

[Tocne peructpanuum cobbiTuss B OKHe «Properties», aBTOMaTHYECKH
nobamisiroress  cTpoku  koma B avmer  Forml.Designer.cs  (peructpupyercs
oOpabotunk coObiTHsA) W FOrml.cs (moOaBiseTCIMETO/l, ACCOIMHPOBAHHBIN C
JTAHHBIM COOBITHEM ).

dopma mnpuIOKEHUS JODKHA ObITh (PYHKIMOHAIBHOM M MaKCHMaJbHO
SproHoMu4Hoi. Takue NpoCTble BELIM, KaK ILIBETOBble KOMOWHAIMHU, pa3Mepsl
mpru(dTOB U OKOH MOTYT CIeNaTh MPHJIOKEHHE HaMHOTO Oosiee MpHUBJIEKATEIbHBIM
JUIS TIOJIb30BATETIsI.

B cnydae ecnu cBoiictBo IcOn QopMbl ycTaHOBIEHO, a Jig CBOWCTBA
ControlBox He ykazaHo 3HaueHue false, To 3HaUOK MOSBUTCS B JIEBOM BEPXHEM YTy
¢dopMbl. OOBIYHO MPHUHSTO YCTAaHABIMBATH 37€Ch 3HAUOK MPUIIOKEHUSI.

CaoiictBo FormBorderStyle 3amaeT tTun paMku, KOTopasi MOSBISETCS BOKPYT
dopmbl. [l sToro mcmonb3yercs mnepeuncinenne FormBorderStyle. JJomyctumbie
3HaueHuss  aroro  mepeuncinenus:  Fixed3D,  FixedDialog,  FixedSingle,
FixedToolWindow, None, Sizable, SizableToolWindow.

Jlna BeInosiHEHUs 1a00paTOpHOIl paboThl MOTpeOyeTCsl OCHOBHAS MH(pOpMaLus

0O COOBITHUSAX MBIIIIH;
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Bce oOpaGoTumku  CcOOBITMI  MBIIIM  NPUHUMAIOT  MapamMeTp  THIA
MouseEventArgs. Iloctynaromuii Ha BXoa 00padOTUMKAa COOBITHA MBIIIH OOBEKT
turma MouseEventArgs mo3BoJIIET MOJIYyYHUTh JOMOJHHUTEIBHYI0 HH(OpMAIMIO O

JCHCTBUM MBIIIIH, TTyTEM BBEICHHS psijla CIICUAIbHBIX WICHOB Kiacca (Tabi. 21.1).

Ta6muma 21.1 — CeoiictBa Tima MouseEventArgs

CBOHCTBO Onucaunue

Button Conepxut nH(poOpMaI|io 0 TOM, Kakasi KIIaBuIIa
ObLTa Ha)KaTa, B COOTBETCTBUU C OMPEICICHUEM
nepeunst MouseButtons

Clicks Conepxut nH(pOPMAITHIO O TOM, CKOJIBKO pa3 Oblia
Ha)kaTa M OTIyIICHA KJIABHUIIA MBIIIH

Delta Conmepxut UHGOPMAITHIO co 3HaKOM,
COOTBETCTBYIOIIEE qUCITY IIEITIKOB,

IMPOU3OMICAIINX IIPU BpalllCHUH KOJICCHMKA MBIIITH

Conepxut nHOOPMALIMIO 0 KOOpJAUHATE X

< | X

Conepxut nHGOpMaILHMIO 0 KoopauHate Y

3. O6opynoBaHUE ¥ MaTepPUAITBI

Jlis  BeIMONHEHUsT 7abopaTopHOM paboThl PEKOMEHAYETCS HUCIOJIb30BaTh
NEPCOHAIBHBIN KOMIBIOTEP CO CIEAYIOLUIMMHU XapaKTepUCTUKAMU: 64-pa3psiaHblil
(x64) npornieccop ¢ TakToBo# yactoror 1 I'T' u BeIIe, onepaTuBHas namsat — 1 ['0 u
BbIIlIE, CBOOOJHOE MAMCKOBOE IMpOoCTpaHCTBO — He MeHee 1 ['0, rpaduueckoe
ycrpoiictBo DirectX 9. Tlporpammuoe oOecredeHue: OMNEpalMOHHAsS CHCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brime.

4. Yka3aHus 1o TEXHHUKE 0€30MacHOCTH

Texnuka 0€30MACHOCTA TNPU  BBHIMOJHEHWW  JIAOOPATOPHOW  pabOTHI
OTpeeNsieTCsl OOMIETPUHATON JIsl TOJh30BaTeNiel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSATETHPHO HE MPOU3BOIUTH PEMOHT MEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY

" YIJaJICHHUC ITPOTPaMMHOIO O6€CH€‘-ICHI/I$I; B CJIy4dac€ HCUCIIPABHOCTH INECPCOHAJIBHOTO
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KOMITBIOTEPA COOOMIMTH 00 ATOM OOCTY>KHMBAIOIIEMY IMEPCOHANY JabopaTopuu; He
KacaThCsl AJIEKTPHUECKUX PO3ETOK METATMYECKUMH MPEeIMETaMu; pabodee MeCTOo
MOJIb30BATEN sl MEPCOHATILHOTO KOMIIBIOTEpA JIOJDKHO COJCPKAThCA B YHCTOTE; HE

paspemacTCsda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. MCTOI[I/IKa " IIOPAO0K BBIIIOJIHCHU A pa6OTLI

1. Cospnaiite B cpene paszpadotku MS VS mpoekT. B kadecTBe TuIa mpoekTa
BeIOpaTh «Windows Application» (wm «Windows Forms Application» B
3aBucumoctH ot Bepcun .NET Framework)

2. Ilocne co3maHus U COXpaHEHUs MPOEKTAa H3MEHUTE MPOrpamMMmy TaKUM
o0pa3oM, 4TOOBI KOOPJAMHATHI Kypcopa MBIIIHA BBHIBOJWINCH B 3ar0JIOBKE TJIABHOTO
OKHA TIPHIIOKCHHUS.

Jlist aTOrO0 B 00pabOTUMK COOBITHUSI IBUKEHUS MBIIIN HaJl OKOHHOUW (opmoit
(MouseMove) no6aBbTe CTPOKY KOAA:

Text = string.Format("Koopmunatsr: {0}, {1}", e.X, e.Y);

3. Jlo6aBbrTre TexctoBoe mone (TextBox) B pexxume pa3paboTku (st 3TOTO
HE0OXO0IMMO HCIIONBH30BaTh MaHelb deMeHTOB yipaBieHus «ToolBox»). lonoxaute
00pabOTYMK JBWKEHUS MBIIIM TakuM O0pa3oM, UYTOOBI B TEKCTOBOM IOJIE
oToOpakanach CyMMa KOOPAMHAT yKa3aTesl MBIIIIH.

4. PaboTaroryto mporpaMmy He0OX0MMO TIPEICTaBUTh MPEOAaBATEINO.

5. Tlocne 3TOro BBHIMIOJHUTE WHIWBUIYAIBHOE 3aJlaHUE€ B COOTBETCTBUE C
BapuaHTOM. B KakaoMm 3agaHuu HEO0OXOJWMO BBIBECTH 3HAYCHHE BBIPAKCHUS,
MIPEIBAPUTEIILHO BBE/IS 3HAUCHHSI TICPEMEHHBIX B COOTBETCTBYIOIIHNE TEKCTOBBIC TTOJIS
dbopMBI TJIABHOTO OKHA TPHIOKEHHsS. Pe3ynbrar BBHIBOAWTCS B 3arojOBOK OKHA B
OTBET Ha Ha)KaTHe KHOMKU (KHOMKY TaK)Ke HEOOXOUMO MMOMECTUTh Ha (hopMy).

6. [l BBIIOJNIHEHUS WHAMBUAYAJIBHOTO 33JlaHUsS HEOOXOIUMO HCIOJb30BaTh
MaTeMaTthdeckne (GyHKIUHA, KOTOPBIE JOCTYMHBI B BHJE CTAaTHUYECKUX METOJOB
kjacca Math.

I/IHZ[I/IBI/II[yaJ'II)HOC 3aJJaHHeE.
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Hepezl BBIITIOJIHCEHUEM  3aJaHUA Tpe6yeTCH CaMOCTOATCIIBHO OIIPCACIINTD
3aKOHOMCPHOCTb M3MCHCHHA HYJICHOB IMOCJICA0BATCIbHOCTH, YTOOBI IMPUMCHUTb ITUKII,

YCIIOBHBIN OTIEpaTOp WJIH, €CIIK TOTpeOyeTCs, onepaTop BeIOOpa.

Bapuant | BeipakeHue 1u1sl BBIYACICHUS

1 S +\/‘b"—‘x+cos(y)‘

2 F:m.x+\/‘k37‘_’><2+cos(y)‘

3 A=—d .iﬂsin(e) +COS(Y)\

&
Yo lu= ‘—+1Lin2(§)+cos(y)
W W
5 t:lg(f)—e+sin(l"
6 sin( )+ sm
q+a\ | (5’\

7 _ .
Q _sm(h+E) —0l+ ’sm(f)+ \/@ﬁ(ﬁf“

8 E = sin(h11+ 912 )—v6+‘sin(h3)+ /\sin(f)”

In(h11)
9 74X
Z=1 -ax1+\/e +q —|x+cos(as_9+Y)|
y
10 RES — arg01—arg02 + ‘sin(arg03) + \/argo4
arg01%9° —Ig(arg02)
11
U= v—e 2 +‘cos(arg3) + \/H
a_del *tg(t)
12 cos(g-q) -
:W -
t +T e+’sm(e)+\/@‘

13 Z = z-cos(y) + o7 —|x+cos(as_9+Y)|

14 R =q+/|sin?(e) + cos(y)|- cos(s + Q)

15 F=sin(" * ) x+\/W F< +cos(y)‘
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16

F
res = —€+

cos(w)

17 t=w 4 99w _¢€ in(e)+ [W-eg
In(20-x) W ’S 7

18 t=W + 9g+ra)_ € in(e) + /W—e
In(20- x) W ’S ‘

19 1/d2 x x+\/§ }><+cos(y)‘

20
t=W +M—e+ sm(e)+\/—4
W e
21 Vi-e_2+ ‘cos(arg3) + \/H
a_del *tg(t)

2 LR =sin" Y x+ b7 + cos(y)
sin , x+\/ﬂ F<+cosy‘

23 4 sin(12*arg3)
v=4e 2- +|cos(arg3) +
\/ e_2-1 ‘ \/m‘

24

Fd PG )‘
res =
cos(w+ e) 25 - f

25 t=22 cos;gz Q) _ g +‘sin(q)+JM‘

g

7. Coneprkanuie oT4eTa u ero opma

Otuet 1o 1adopaTopHON paboTe TOHKEH COJIEPKATh:

1. Homep u Ha3BaHue J1a00paTOPHOM pabOTHI.

2. llenu nabopatopHoi pabOTHI.

3. OTBETH HA KOHTPOJIHHBIE BOIIPOCHI.

4. DxpanHeie (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, TOKA3BIBAIOIIHE
TIOPSIJIOK BBITTOJTHEHUS J1a00paTOpHO# pabOThI, M pe3yIbTaThl, MOJYUYCHHBIE B XO/1¢ €€

BBITIOJITHCHHSA.
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OTueT O BBINOJHEHHH JIAOOpPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CHAETCA

IIPETOAABATEIIIO.

8. KoHTposibHBIE BOMTPOCHI

1. Kakue ¢aiasl onuchBaroT Ki1acc Gopmbi?

2. Kakue nelicTBus HEOOXOIUMO BBITIOJHUTH JJIA CO3AaHUs 00paboTurKa
cOoOBITHS?

3. I'me omnmceiBaeTcs koa oOpabotunka coObiTuga? B kakom (aitne
peructpupyercs 00pabOTUUK COOBITHS (METO MPUBSI3BIBAETCA K COOBITHIO)?

4. Kak nosy4uTh I0CTYH K KOOpAUHATAM Kypcopa MbIIIU?

5. Kakoii kacc coaepKUuT MEeTO/Ibl, peATM3yIOIINe MaTeMATUYECKHE (PYHKITUU?

9. Cniucok muTeparypsl

Jly1s1 BBITIOJTHEHMS TaOOpaTOPHOI pabOThI, IPH MOATOTOBKE K 3aIlIUTE, a TAKKe

L OTBETAa Ha KOHTPOJIBHBIC BOIIPOCBI PCKOMCHAYCTCA HCIIOJIb30BATH CIICAYIIUC

HWCTOYHUKU: [6].
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JIABOPATOPHAA PABOTA 17. IPUMEHEHUME 2JIEMEHTOB
YITPABJIEHN A B [TPUJIOXXEHUAX WINDOWS

1. llenb U coaepxkaHue

[lenp  maGopaTopHOW  paOOTHI: HM3YyYUTh MPHUHIMIBI  HMCIIOJIH30BAHHS
CTaHJAPTHBIX PJIEMEHTOB YIIPaBICHUS B IPIIIOKEHUIX Windows.

3agaun 1a00paTOpHOI pabOTHI:

— HAYYUTHCA UCIIOJIH30BATh KHOMKH, (PpaKku, MEepeKITI0uaTeH;

— HAYYUTHCS UCIIOJIH30BATh CITUCKH, BBITIAJAIONINE CITUCKH,

— HAYUYHUTBCA .

2. Teopetuueckas 4acTb

[ToHnMaHWe WepapXuM KIAacCoB 3JeMEHTOB ympanienus Windows umeer
BKHOE 3HAYCHHUE TP MPOCKTHUPOBAHUN MHTEP(PEHCOB MOIB30BATENSI, OCOOECHHO TIPH
pa3paboTKe COOCTBEHHBIX 3JIEMEHTOB YIPABIICHHUS.

B npoctpanctBe numen System.Windoiws .Forms ectb oiuH 0COOEHHBIN KJiacc,
CIIyKaluii 0a30BBIM JIJISl TMOYTH KaXKIOTO CO37aBA€MOT0 JJIEMEHTA YIPABICHUS U

dopmer. Ito System.Windows.Forms.Control. Kiace Control peanmsyer 6a3oByro
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(GYHKIIMOHATBLHOCTh CO3/IaHUS U OTOOPAKEHHSI BCETrO, YTO BUIAUT IOJH30BATEIb.
Kinacc Control yracnenoBan ot kimacca System.ComponentModel.Component. Kiacc
Component obecrieuuBaetr Control Bceit He0OX0aMMON MHMPACTPYKTYpOM, KOTOpas
noTpedyeTcst JUIsl TOTO, YTOOBI €ro MOXKHO OBLIO MEepPETACKUBATh Ha TIOBEPXHOCTH
MPOECKTUPOBAHUS B BU3yAJIbHOM KOHCTPYKTOPE M MOMENIaTh B Apyroit oowekt. Kiace
Control npenocTraBiseT OrpOMHBIM  CHUCOK  (DYHKIIMOHAJIBHOCTH  Kjlaccam,
yHACIE€OBAHHBIM OT HETO.

Pa3mep 1 MecTOonosI0KeHHEe AJIEMEHTa YIPaBICHUS ONPEIETIseTCs CBOMCTBaMU
Height, Width, Top, Bottom, Left u Right, mHapsiny ¢ nononHsromumMu ux cBOMCTBaAMHU
Size u Location. OTnrurie MexJy HUMU B TOM, uTo cBoiicTBa Height, Width, Top,
Bottom, Left u Right npuanMaroT nienourcieHnple 3HaYeHus, Size — CTpyKTypy Size,
a Location — ctpykrypy Point. CtpykTypsl Srze u Point coneprkaT Bepcur KOOPAHMHAT
X,Y. CtpykTypa Point 0ObIYHO CBsI3aHa C MECTOIOJIOXKCHHUEM, & SiZe 3a7aeT BhICOTY
U mUpoTy oObekta. Size m Point ompeneneHsl B MpOCTpaHCTBE MMEH System.
Drawing. O6e CTpyKTypbl OY€Hb MOXOXXH B TOM OTHOIICHHH, YTO MPEACTABISAIOT
napy koopauHaT X,Y, HO Tak)Ke UMEIOT MEePEerpyKEHHbIE ONIEpAINH sl 00JIerYeHUS
CpaBHEGHHs H mpeoOpa3oBaHus. Tak, Hampumep, JBE CTPYKTYpPhI SiZ€ MOXKHO
CKJIaapIBaTh BMecTe. B ctpykrype Point omepamms Addition mepeomnpenerneHa Tak,
YTO MOXXHO TIPUOABIATH CTPYKTYpy Size k Point u nmomyyats HOBoe 3HaueHue Point.
O10 oOecnieunBaer 3QdexT npuOaBlieHUs PACCTOSIHUS K MECTOMOJOXEHHUIO C
MOJIYYCHMEM HOBOTO MECTOMOJIOKEHHS, YTO OYeHb YI00HO, €clii HY>KHO
JTUHAMHAYECKH CO3/1aBaTh (POPMBI M 3JIEMEHTHI YIIPABICHHUS.

CaoiictBo Bounds Bo3Bpamaer o0bekT Rectangle, mpencrasnstonuii o6macteb
DJIEMEHTa YIpaBlieHUs. JTa 00JacTh BKIIOYACT JIMHCHKH TPOKPYTKH W TaHEh
3arojioBka. Rectangle — Tarxke wacth mpoctpaHcTBa umeH System. Drawing.
CaoiictBo ClientSize — 310 cTpykTypa Size, npeacTaBisiomas KINEHTCKYI0 001acThb
AJIEMEHTA YIpaBJICHUS, MUHYC JTMHEUKH MPOKPYTKHU U TTAaHENb 3ar0JI0BKA.

PointToClient u PointToScreen — wmetonsl mpeoOpa3oBaHUs, KOTOPBIC
npuHumaroT Point u Bo3BpamaroT Point. Meton PointToClient npunumaer Point,

NpCACTABAIOITYO S3KPAHHBIC KOOPAWHATBI, 1 TPAHCIIMPYCT UX B KOOPAHWHATHI,
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OCHOBaHHbIE HA TEKYLIEM KIMEHTCKOM OOBEKTe. DTO YyAO0OHO Uig Omepaiui
neperackuBanusa. Merox PointToScreen BHIMONHSET TPSMO MPOTHBOIOIOKHYIO
Olepalyi0 — MPUHUMAET KOOPAMHATHI KIMEHTCKOTO OOBEKTa M TPAHCIUPYET UX B
’KpaHHbIe KoopauHaThl. Metonsl RectangleToScreen wu  ScreenToRectangle
BBIMOJIHSIOT T€ e QYHKIMH co CTpyKTypamu Rectangle Bmecto Point.

CsoiictBo ANncChor mnpukperisieT Kpail dJIeMeHTa yIpaBJICHUS K Kparo
POIUTENHCKOTO 3JIEMEHTA. DTO OTINYAETCSA OT CTHIKOBKH TEM, UTO HE yCTaHABIUBACT
IpaHb 0 POJIUTENBCKOMY D3JEMEHTY, @ YCTaHaBIMBA€T HEKOTOPYIO MOCTOSHHYIO
JUCTAHIINIO OT Kpas. Hampumep, ecnu mocie MpUKpEIieHHs IPaBoro Kpasi dJIeMeHTa
yIpaBiIeHUS K MPaBOMY Kpal POIUTEIHCKOTO 3JIEMEHTa pPasMep POAUTEITHCKOTO
arieMeHTa Oy/ieT U3MEHEH, MpaBblid Kpail JOUEpPHETO AJIEMEHTa OCTAHETCSI Ha TOM K€
paccTOSTHUU OT TMPABOrO Kpas POIUTEIbCKOro anmeMmeHnrta. CaoiictBo Anchor
OpUHUMAET 3HaueHue Tuna nepeuncieHuss AnchorStyle. [lepeuncnenue BkIO4aer
cleayromme 3HaueHus: Top, Bottom, Left, Right u None.

C BHEmIHUM BHUJOM D3JIEMEHTA YIpaBiieHUs cBsaA3aHbl cBoiicTBa BackColor u
ForeColor, koTopbie mpuaumaroT 3HaueHus: Tuna System. Drawing.Color. CBoiicTBO
BackGroundlmage npunumaer B kadecTBe 3HaueHUs oOBeKT Ha Oa3e Image. Kiacc
System. Drawing. Image — 3To aOCTpaKTHBIM Kjacc, MCIOJb3YEMbI B KayeCTBE
0azoBoro /s kiaccoB Bitmap u Metafile.

CgoiictBo BackgroundlmagelLayout ucnons3yer nepeuucienne Imagelayout
JUIS  YCTaHOBKHM pEXUMa BBIBOAA TpadUUYecKOoro H300paXeHUs B DJIIEMEHTE
ynpasieHus. JlonmyctumbiMu 3HaueHusimu saBisitotest Center,Tile, Stretch, Zoom wu
None.

CaoiictBa Font u Text uMeroT neno ¢ oroopakeHneM Tekcta. YToObl U3BMEHHUTH
Font, motpebyetcst co3nath 00bekT Font. [1pu cozmanun oo6bekTa Font ykaspiBaercs
uMs wpudTa, pa3mMep u CTUIb.

Jlnst  BBIIONTHEHHWS  JTAOOpaTOpHOW  pabOThl  HEOOXOIMMO  M3YYUTH
TEOPETUYECKHE OCHOBBI IMPOCKTHPOBAHUS C HCIHOJIH30BAHUEM CTaHAAPTHBIX

sJIeMeHTOB yrpaBiienus oubarorexku .NET Framework.
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Kiacc. Button. Kiace Button npeacrasiser mpocTyr0 KOMaHIHYIO KHONKY U
HaciemyeTcs oT kiacca ButtonBase. Haubosee yacTto mpuxoauTcst mucath KOA IS
obpabotku coobituss Click xHomku. B cimemyromem ¢parmMeHTe Koja peaan3oBaH
oopabotunk cobObiTHs Click (oOpaboTka maHHOTO COOBITHS HE TIPEICTaBIISCT
cioxknocteit). C momonipio Merona PerformClick moxHO sMynupoBath coOBITHE
Click nHa kHOmke Oe3 pealbHOrO IIEIYKAa HAa HEW IMOJb30BATEIEM, YTO MOIKET
MPUTOIUTHCS U1 TECTUPOBAHUS TOCTPOCHHOTO IMOJIb30BATENBCKOTO MHTEep(deiica. B
OKHE TaK)K€ MMEETCA IMOHSATHE KHOIKHU MO YMOJYaHUIO, HaA KOTOPOH aBTOMAaTUYECKU
COBEpIIIAeTCA MIEITYOK, €CITU TOJIB30BaTEIb HAKUMAET B 3TOM OKHE KiaBHIy «Entery.
YtoObl HACHTUPUIMPOBATH KHONKY KaK KHOMNKY IO YMOJYaHUIO, B (¢opme,
coJiepiKallled 3Ty KHOIKY, HEOOXOJMMO YCTaHOBUTH cBoicTBO AcceptButton B

00BEKT KHOIIKH.

Knacc CheckBox (puc. 22.1). Dnement ymnpasinenus CheckBox Taxxke
yHacnenoBaH ot ButtonBase u ncnonb3yeTcs s npuemMa IByX WIM TPEX COCTOSTHUN
OT IOJIb30BATEIS.

/| Ypanam astomamvecku
|V| Coxpanams pesynsTam

|| 3axpeiTs 0KHO 3BTOM3TMNECKK

Pucynok 22.1 — Buemnumii Bug CheckBox.

Ecnu ycranoButh cBoiicTBo ThreeState B true, to cBoiictBo CheckState
snementa CheckBox cMOeT MpWHMMATh OJHO WX TPEX 3HAUCHHN TEPEUYHCIICHHS

CheckState, ormcanupix B Ta6. 22.1.

Tabmuua 22.1 — Cocrositust CheckBox (Bo3MOXXHbIE 3HAUEHHSI TIEPEUUCICHUS

CheckState).

3HaueHUE Onucanue
Checked dnaxok UIMeeT OTMETKY.
Unchecked ®dnaxxok He UMEET OTMETKH.
Indeterminate B arom cocrosHuuM ~ (IaKOK ~ CTAHOBUTCS  CEPBIM
(HEeoIpeneIEeHHOE COCTOSHUE).
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Cocrostnue Indeterminate  ymoOHO, korja TIOJB30BATENIb JOJDKCH OBITH
YBEIIOMJICH, YTO OIIIUS HE YCTaHOBJCHA. Eciu HyXHO OYyJeBCKOE 3HAYCHUE, MOXKHO
npoBepuTh cBoiictBo Checked.

CoOwbitust  CheckedChanged wu CheckStateChanged Bosnukaror, Kkorna
u3MeHstoTcss 3HaueHus cBoiictB CheckState m Checked. Jlns dumakka ¢ Tpems
COCTOSIHUSIMH TIOHAJ00UTCS TpucoennHuThess Kk cobbithio CheckStateChanged.
[lepexBaT 3TUX COOBITHII MOXET OBITH IMOJIE3€H AJI YCTAHOBKU JIPYTHMX 3HAUYCHHI,
OCHOBaHHBIX Ha HOBOM coctosiHnu CheckBox.

Kinacc RadioButton (puc. 22.2). [lepexitoyatens (KHOMKUA OMIUI) — SJIEMEHT
yIpaBJIeHus, yHacae0BaHHbIH oT ButtonBase.

@ CraHpspTHaR yCTaHOBKa
MNonHaa ycTaHoBKa

BoiGopoyHan yCTaHoBKA

Pucynok 22.2 — Buemnuii Bug RadioButton.

[lepexmrouaTten OOBIYHO MCHOJB3YIOTCS B rpynmne. llepexmtouarenu
MO3BOJISIOT TIOJIB30BATEINI0 BBHIOMPATHh OJIHY M3 HECKOJNbKHX omuuid. [lpu Hammuuu
HECKOJIbKUX 3JIEMEHTOB ympaBienus RadioButton B ogHOM KOHTEHHEpE, TOJBKO
OJIMH U3 HUX MOJKET OBITh BHIOpPAH B OJIMH M TOT )K€ MOMEHT BPEMCHH.

CpoiicTBo Appearance mnpuHUMaeT 3Ha4YeHUE TMepeuuciaeHus Appearance,
KOTOpBIM MOKeT ObITh Button 1u60 Normal. B ciydae ycranoBku 3Hauenuss Normal
MIEPEKITIOYATENh BRITISANT KaK MAJICHBKUH KPY)KOUYEK ¢ METKOU ps/IOM ¢ HUM. BBIOOp
MEPEKITIOYATENS 3aMOTHIET ATOT KPYKOK, @ BEIOOP JPYroro NepeKIrovaTeiss CHUIMAET
OTMETKY C TEKYIIETro BBIOPAHHOTO MEPEKIoYaTesss U KPY>KOK JejaeTcs MmycThiM. B
cllydae YCTAaHOBKHM 3HaueHus Button nsieMeHT ympaBieHHs] BBITISIAUT TMOAO0HO
CTaHJAPTHOM KHOIKE, HO paboTaeT Kak MepeKIoyaTesib — €ro BbIOOp O3HayaeT
BKJIIOUEHHE (B/IaBJIMBAaHUE KHOIKU), @ OTKa3 OT BbIOOpA — BBIKIIIOUEHHUE (CTaHAApTHOE

MOJIO’KEHHE KHOIKH).
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CsoiictBo  CheckedAlign ompenenser MecTONONOXEHHE KpPYKKa  T10
OTHOIIICHUIO K TEKCTY MeTKU. OH MOKeT ObITh HaJl METKOH, C JIF00O0M CTOPOHBI OT HEE
1100 10T METKOIA.

Coonitne CheckedChanged maMmmmpyeTcst mpu 1t000M W3MEHEHUH CBOWCTBA
Checked. Dto mo3BOJsICT TpEANPUHUMATH JIPYTHE JCHCTBUS HAa OCHOBE HOBOTO
3HAYEHUS DJIEMEHTA YIIPABJICHU.

Knaccer ComboBox, ListBox um CheckedListBox (puc. 22.3). DneMeHTSHI
ynpasienuss ComboBox, ListBox u CheckedListBox ynacnemoBanbl OT Kiacca
ListControl. DTor Kitacc mpemocTaBiIseT HEKOTOPYIO 0a30BYIO0 (PYHKIIMOHATBHOCTH
yIpaBJieHus1 cruckamu. Hambosiee BakKHBIC aclEeKThl HMCIIOJb30BAaHUS CIHCOYHBIX

QJICMCHTOB YIIPABJICHUA COCTOAT B I[O6aBJI€HI/II/I JaHHBbIX H BBI60p€ JaHHBbIX H3

CIMCKa.

Nporparmact ]
E| | DupexcTop _| Mporpammucr

| Y6opwmua V| Ananmk
] s 7| Dyperop
,Dubexrop ] Y6opumua
V6opwmua | [ nasmsii) wrxeHep
[nasHbiit uHxeHep

a) 6) B)

Pucynok 22.3 — Buenrnwmii Buj cirickoB: a — ComboBox; 6 — ListBox;
B — CheckedListBox.

Ha BbI06Op crniiicka BIUSIET TO, KaK OH JOJDKEH UCIOJIb30BaThCS, U TUI JaHHBIX,
KOTOphIe OyayT TOMEIIeHbl B CHHUCOK. Eciu ecTh HEoOXOAMMOCTH  BO
MHO>KECTBEHHOM BBIOOpPE, WM €CIH TIOJh30BATENI0 HY)XHO BHUIETh HECKOJIBKO
HJIEMEHTOB B CIIUCKE B OJHO U TO K€ BPEMs, TO JJIsI ATOTO Jy4YIlle BCEro MOJOUIYT
ListBox u CheckedListBox. Eciu B 11000if MOMEHT BpEMEHU B CIIUCKE MOXKET OBbITh
BBIOPAH TOJIBKO OJIMH 3JIEMEHT, TO MpeanouecTh cieayer ComboBox.

Jlis noGaBieHus AIEMEHTOB B CIIMCKU HEOOXOJUMO OOpaTUThCA K KOJUIEKIIUU

ListBox.ObjectCollection, koropast noctymnHa yepes cBoicTBO Items crimcka.
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[TockonbKy KOJIJIEKIIUSI XPAaHUT OOBEKTHI, B CIIMCOK MOXXET OBITh TOOABJICH
aro6oi nomyctumbiid Tum .NET. UToObl uaeHTuGUInpoBaTh 31€MEHTHI, HEOOX0UMO
YCTAaHOBUTH JIBa Ba)KHBIX CcBOMCTBA. [IepBrIM cBoiicTBOM siBisieTcs DisplayMember.
Ero nactpoiika cooOmiaer ListControl, kakoe cBoiiCTBO 00BeKTa JOKHO OBITH
otoOpaxkeHo B criucke. [pyroe cBoiictBo — ValueMember. OHo nipenctaBiisier co0oit
CBOMCTBO 00BEKTa, KOTOPOE JOHKHO BO3BpAIlAThCA B KadyecTBe 3HaueHUs. Eciu B
CIUCOK OBLITN JO0ABICHBI CTPOKH, IS 0OOMX CBOWCTB 10 YMOTYAHUIO UCITOJIB3YIOTCS
CTPOKOBBIE 3HAUCHUSI.

[locne 3arpy3kud JaHHBIX B CHHCOK JUIsl WX TIOJYYEHUS MOTYT OBITh
ucrions3oBaHbl cBoiictBa Selectedltem u SelectedIndex. CroiictBo Selecteditem
BO3BpalaeT 0ObEKT, BHIOpaHHBIM B JaHHBbIM MOMeHT. Ecnu cnucok mpesrnosnaraet
MHOYKECTBEHHBI BBIOOp, TO JO/DKHA MPUMEHAThCsA Koyutekims Selectedltems s
MOJTyYEHHUs BBIOPAHHBIX JIEMEHTOB.

Ecnu st HanonHeHus crnmcka mnpuMensietrcs DataBinding, To cBoiicTBo
SelectedValue BepHer 3HaueHHE CBOWCTBA BBIOPAHHOTO OOBEKTA, KOTOPOE OBLIO
YCTaHOBJIEHO B cBoiicTBe ValueMember.

Onement ComboBoOX — 3T0 KOMOWHAIMS TOAS PEAAKTHPOBAHUSA W OKHA
cnucka. Ctwe ComboBoXx 3amaercs ycraHoBkoi B cBorictBe DropDownStyle

3HaveHus nepeuncienus DropDownStyle (Tabnuma 22.2).

Tabmuna 22.2 — Ctunmn ComboBoOX (BO3MOXHBIC 3HAYEHUS MEPECUUCICHHUS

DropDownStyle).
3HayeHue Onucanue

DropDown TexcroBas dYacTh KOMOWHHUPOBAHHOTO CIHCKA JOIMYCKaeT
pEIaKTUPOBaHUE, W MOJIb30BATENIM MOTYT BBOJMTH 3HAUCHUE.
Taxke OHM MOTYT IIETKAaTh HAa KHOIKE CO CTPEIOYKOM, YTOObI
0TOOPa3UTh PACKPHIBAIOIIUICS CITUCOK DJIEMEHTOB.

DropDownlList TekcroBas  4acTp  HE  JOINYCKaeT  pPEeAaKTUPOBAHME.
[Tonp30BaTenM 1OKHBI BRIOUPATh 3HAUEHUS U3 CIIUCKA.

Simple [Tono6no DropDown, HO cHHCOK SBJISETCS TOCTOSHHO
BUJIUMBIM.




168
Knacc DateTimePicker (puc. 22.4). Dnement ympasineHus DateTimePicker
MO3BOJISIET BEIOMPATh 3HAUEHUE JIaThl UM BPEMEHU (WK TO U IPYTO€) BO MHOKECTBE
pa3sbix ¢opmaroB. 3HaueHue DateTime MoxkHO 0TOOpa3uTh B JIOOOM CTaHAAPTHOM
dbopmare BpeMeHnu u natel. CBoiicTBo Format mpuHMUMAaeT 3HaAYCHHE MEPEUUCIICHUS
DateTimePickerFormat, xotopoe ycranaBmuBaer ¢opmar Long, Short, Time wiu
Custom. Ecnu cBoiictBo Format ycranosneno B DateTimePickerFormat .Custom, ¢

nomompio cBoiictBa CustomFormat MokHO 3amaTh CTPOKY, MPEACTABISIONTYIO

dbopmar.

15 oxraCpn 2074 r. Wi
1 Dwradpy 2014 ’

Ma Br Cp 4 Mr €6 Be
230 1 2[3]4 5

6 7 8 91011 12

13 14385316 17 18 B0
02 2234255

J

8293030 1 2
S v ey B B

[ Ceroans:03.10.2014 |

Pucynok 22.4 — Buemnuii Bug DateTimePicker.

CaoiictBo Text Bo3BpalaeT cTpokoBoe mpeacTaBienue 3Hauenus DateTime, a
cBoiictBo Value — o0bekT DateTime. C momombto cBoiicTB MinDate u MaxDate
MOXHO YCTaHaBJIMBaTh MaKCUMallbHO€ M MHUHUMajdbHOe 3HaueHus pnat. Korna
M0JIb30BATEINb IIEIKAET Ha CTPETIKEe BHU3, OTOOpakaeTcs KajeHIaphb, MO3BOJISIOIIHIMA
BBIOpaTh nary. JlocTynmHBI CBOMCTBA, KOTOPBIE MO3BOJISIIOT U3MEHUTh BHEIIHUM BU/I
KaJIeHJapsi, yKa3aTh (POHOBBIE IIBETA 3aTr0JIOBKA M MeCAIla, a TAK)Ke 1BETa NMEPEIHETO

IJ1a”Ha.

3. O6opynoBaHUE 1 MaTepPUATTBI

Jlnst  BeITIONIHEHUST J1abOpaTOpHOM pPabOThI PEKOMEHAYETCS HCIOIb30BaTh
MIEPCOHANILHBIN KOMITBIOTEP CO CJEAYIOMUMH XapaKTePUCTUKAMH: 04-pa3psaHbli
(x64) npoueccop ¢ TakToBo# yactoror 1 [T u BeIlie, onepaTtuBHas namsath — 1 ['0 u

BbIIlIe, CBOOOHOE TUCKOBOE MPOCTPAHCTBO — HEe MeHee 1 I'0, rpaduueckoe
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ycrpoiictBo DirectX 9. TlporpamMHoe oOecrieueHue: OINEpalMoOHHAs CHUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Briiie.

4. YkazaHus 10 TEXHUKE 0€30I1aCHOCTH

TexHuka  ©€30MaCHOCTH TPW  BBINIOJHEHUH  J1a0OpAaTOPHOW  pabOTHI
OTIpeENseTCs] OOLIENPUHATON IS TOJB30BaTENIed MEPCOHANBHBIX KOMIIBIOTEPOB.
CaMOCTOSITEIbHO HE MPOU3BOJAUTH PEMOHT MEPCOHAIBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJeHue MpOrpaMMHOI0 0OECIICUeHHUs; B ClIydyae HEUCIIPABHOCTH MEPCOHATBHOTO
KOMIIBIOTEpA COOOIIUTh 00 3TOM OOCITY>XMBAIOIIEMY IMEPCOHANY J1a00opaTopuu; He
KacaThbCsl DJIEKTPUUYECKUX PO3ETOK METALITMYECKUMHU MpeaMeTamMu; padodee MecTo
MOJIb30BATENs TMIEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEP)KAaThCS B YHCTOTE; HE

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOPSAOK BHIMOIHEHUS pabOThI

Jns  BBIMOJIHEHUS  JTaOOpaTOpHOM  pabOThI  HEOOXOIWMO  BBIMOJHUTH
CJHEAYIOLIYIO TIOCIEA0BATENBHOCTD IEUCTBUM:

1. Cospgaiire mpoekt npunoxxenust Windows Forms B cpexe MS Visual Studio.

2. PeanuzyiiTe MeTOABI JJIsi BBIUMCIICHUSI BBIPAKEHUN B COOTBETCTBUU C
BAPUAHTOM MHAWBUIYAIHHOTO 3a1aHUSI.

3. Ilpu mnpoexktupoBanuu ¢GOPMBI HEOOXOAMMO YUUTHIBATH CIEAYIOIINE
0COOCHHOCTH 3aJ1a4H:

— BBIpAXEHUE MOKET OBITh BBIUYMCICHO JBYMS PA3JIHMYHBIMU CIIOCOOAMH, TO
€CTh TMOJb30BaTENb JIOJDKEH HWMETh BO3MOXHOCTh BBIOpaTh METOJA pacuera
(momyMaiite, Kakoi 2JIEMEHT YIIPaBJICHUsI MOJIXOAUT JIJIst 3TOTO OOJIbIlIe BCEro?);

— B IPaBOM YacTU BBIPAKEHUS MPUCYTCTBYIOT HEU3BECTHBIE MEPEMEHHEIE,
KOTOPBIE MOJIB30BaTENlb MOKET BBOJAUTH C KJIABUATYPhI B TEKCTOBBIE TOJIS;

— B HEKOTOPBIX BBIPAKEHUSIX MPUCYTCTBYIOT KOA(G(UIIMEHTHI, BEIOOP 3HaYEHU I

KOTOPbIX HGO6XOI[I/IMO p€ajin30BaTh C IOMOIIBIO PA3JIMYHBIX CITMCKOB.
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7. ConepxaHue otyeTa u ero gpopma

Otuert 1o 1abopaTopHON pabOTe TOHKEH COJICPKATD:

1. HoMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn maGopaTtopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIBHBIE BOMIPOCHI.

4. DxkpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKAa3bIBAIOIINE
MOPSZOK BBIMIOTHEHUS TAO0OpaTOpHOH paboThI, U Pe3yabTaThl, MOJyUYEHHBIE B X0/1€ €€
BBITIOJTHEHMS.

OT4ueT O BBINOJHEHUH JIAOOpAaTOPHOW pabOThl B MUCHMEHHOM BHUJE CHAETCA

MpenoaaBaTelto.

8. KoHTposbHbIE BOMPOCHI

1. Kakoe cobObiTHe »sreMeHTa ympaBieHuss Button oOpabarbiBaeTcsi B

nporpamMmax yarie Bcero?

2. Jns dvero mpenHasHauen kommoHeHT CheckBox? HasoBure oCHOBHEBIC
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cBoiicTBa kiaacca CheckBox.

3. Omummre HaszHaueHnue dieMenTa RadioButton. Kakoi BHeIHNUI BU MOXKET
IpUHUMATh JaHHBIM KOMIOHEHT? Ha30BUTE OCHOBHBIE CBOMCTBa  KJacca
RadioButton.

4, Ha3zoBuTe KjIacCchl KOMIIOHEHTOB [JI1 MPEJCTABJICHHUS  CIIMCOYHOMU
uHbOpMaInu.

5. Onummure ocHOBHBIE cBoiicTBa Kiacca ListBox. Uem xomommer ListBox

otimyaerca or CheckedListBox?

9. Criucok nuTepaTypsl

J171s1 BBITIOJIHEHMS TaOOPATOPHOM pabOThI, MPU MOJArOTOBKE K 3aILUTE, a TAKKE

ML OTBETAa Ha KOHTPOJIBHBIC BOIIPOCBI PCKOMCHAYCTCA HMCIIOJIB30BAThH CICAYIINC

UCTOYHUKH: [6-8].



3AKJIFOYEHUE

B yueOHOM mocoOuu mpeacTaBIeHbl METOIMYECKUE YKa3aHUSK JIaOOpaTOPHBIM
paboTaM, KOTOpbIE MOMOTalT CTYJEHTaM OCBOMTH MNPOrPaMMHPOBAHHUE KakK pPOJI
JEATEIIbHOCTH. Y4ueOHoe 1mocooue (J1a0opaTopHbI MPAKTUKYM) IO JTUCIUILIMHE
«OCHOBBI AJITOPUTMHU3ALMU W TMPOrPAMMHUPOBAHUS» MPEAOCTABIIOT CTYAECHTAM
HEOOXOJUMBIA TEOPETUYECKUH MaTepHall, a TakKe TO3BOJSAIOT TMOJYYUThH
MPAKTUYECKUE HABBIKU JJIS TAJbHEHIIIEro caMOO0yUeHHUsI, Pa3BUTHS CBOMX HABBIKOB.

Marepuan nabopaTopHbIX pabOT MPEJCTaBlIeH Ha 0a3e COBPEMEHHOW CpEJibl
pa3pabOTKM TPOrpaMMHBIX CPEACTB — MHTETPUPOBAHHOW CpeAbl pa3pabOTKu
Microsoft Visual Studio. TexHonoruu, qoctynHele pa3pabOTYMKy C UCTIOIb30BAHUEM
nanHoil IDE, HempepblBHO COBEpIIEHCTBYIOTCA W TPeOYIOT OT MporpamMucTa
HEIMPEPHIBHOTO  MOBBIIIEHUS NpodeccuoHambHOro ypoBHS. [lonmHbIA — cHekTp
Bo3MOKHOCTH IDE MS VS BbIXoauT naneko 3a paMKH JAHHOTO y4eOHOTO MocoOwus,
HO BBINOJHEHUE 33aJaHuil J1abOpaTOPHOro MPaKTHUKyMa OOECHEYMBAET CTYJIEHTOB
3HAaHUSMHU, BOCTPEOOBaHHBIMHU Ha COBPEMEHHOM PBIHKE TPY/a.

B kauecTBe OCHOBBI MOCTPOEHUS J1a0OPATOPHOTO MPAKTUKyMa IpensioKeHa
texnosorust MS .NET Framework. JlanHas TeXHOJIOTHs Tpeyiaraet IIUPOKUN
CHEKTp aJrOpUTMOB M TEXHOJOTUMH pa3pabOTKH MPOrpaMMHOIO OOECIEYEHHUS:
HIUPOKU HAa0Op OMONMOTEYHBIX THUIIOB; CHELUATM3UPOBAHHBIE CHUHTAKCUYECKUE
KOHCTPYKIIUH; COBPEMEHHBIC MPUMHUTUBBI TMPOTPAMMHPOBAHUS, KOMIIOHEHTHI
pa3paboTku rpapuIecKuX MPUI0KEHUH; KIIACCHI I pabOThI ¢ 00beKTaMu (HaiIOBOM
cucteMbl. Bece mpenctaBieHHbIE TEXHOJOTMM B paMKaxX OIHOTO SI3bIKa IMO3BOJISIOT
CTyJI€HTaM TIOJIYYHTh TPAKTHUYECKUN  OMBIT HCIOJIB30BAHUS  COBPEMEHHBIX

WHCTPYMEHTOB pa3pabOTKH MPOTPaMM.
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1 IloaroroBKa K JJeKIUAM

['1aBHOE B mepuoJ MOATOTOBKH K JIEKIMOHHBIM 3aHATHSAM — HAYYUTHCA Me-
TOJaM CaMOCTOSITEJILHOIO YMCTBEHHOTO TpyJAa, CO3HATEIbHO pa3BUBATh CBOU
TBOPUYECKHUE CIIOCOOHOCTHU U OBJIaJIEBaTh HABBIKAMU TBOPYECKOM paboThl. J1Jist 3TO-
ro HEOOXOJAMMO CTPOro CoOJII0NaTh JUCIUIUIMHY ydeObl U ToBeleHus. Yerkoe
IJIAHUPOBAHKUE CBOETO pabO4Yero BPEMEHU M OTAbIXa SIBIISIETCS HEOOXOIUMBIM
YCJIOBUEM [IJIs1 YCIIEITHOM CaMOCTOSITENbHOM paboThl. B OCHOBY €ro Hy»HO IMOJ0-
KUTh paboure NporpaMMbl U3Yy4aE€MbIX B CEMECTPE TUCIUILINH.

KaxaoMy CTyAeHTY CIeIyeT COCTaBJSATh €XKEHEICTbHBIH W CEMECTPOBBIN
TUTaHbl paboThI, a TaKXkKe TUTAH Ha Kaxabld pabouuit gens. C Beuepa Bcerjaa HaJlo
pacrpenensaTh paboTy Ha 3aBTpAllHUM JIeHb. B KOHIIE KaKI0T0 JHS Ierecoo0pas-
HO TIOJIBOJIUTH UTOT PabOTHI: TIIATEIHHO MPOBEPUTH, BCE JIU BBHIIIOJIHEHO 1O Hame-
YEHHOMY IIJIaHy, HE ObUIO JIM KaKUX-JIHMOO OTCTYIUICHUM, a €ClIM ObLIU, M0 KaKou
MPUYUHE 3TO Mpou3onuio. HyHO OCYyIIEeCTBISATh CAMOKOHTPOJIb, KOTOPBIA SIBIIS-
eTCcsi HeOOXOAMMBIM YCJIIOBHEM YCIEIHON yueObl. Eciau 4To-To OcTanoch HEBBI-
MOJTHEHHBIM, HEOOXOMMO U3bICKATh BpeMsl JJIsS 3aBEPIICHUS 3TOW YacTu padOThI,
HE YMEHbIIIasi 00bemMa HEeICIbHOTO TIJIaHa.

CrnymaHnue U 3aIlich JICKIIUA — CJIOXKHBIN BUJT By30BCKOM ayIMTOPHOM pabo-
Thl. BHUMaTenbHOE CiIylllaHWEe UM KOHCHEKTUPOBAHUE JICKIUU MpeanojaracT HUH-
TEHCHUBHYIO YMCTBEHHYIO IEATEIbHOCTh CTyJeHTa. KpaTkue 3anmucu JIeKUUW, UX
KOHCTIIEKTUPOBAHUE TMMOMOTaeT YCBOUTHh yueOHbIH MmaTtepuan. KoHCHEKT sBiseTcs
MOJIE3HBIM TOTJIA, KOTJIa 3alMCAHO CaMOE CYIIECTBEHHOE, OCHOBHOE U CJIEJIaHO 3TO
caMHM CTyJeHTOM. He Hajo cTpeMuThCs 3anucarh JIOCJIOBHO BCIO JIEKIHI0. Takoe
«KOHCIIEKTUPOBAHUE)» MPUHOCUT OOJIbIIIE Bpela, YEM TOJIb3bI. 3aMKCh JIEKIUN pe-
KOMEHJTyEeTCSl BECTH O BO3MOXXHOCTHU COOCTBEHHBIMH (popMysmpoBkamu. JKena-
TEJIBHO 3aMKCh OCYIIECTBIISITh HA OJIHOW CTPAHUIIE, & CICAYIOUTYI0 OCTaBIATH IS
popadOTKH Y4eOHOTO MaTepualia CaMOCTOSTEIHHO B JIOMAIITHUX YCIOBHUSX.

KoHcrekT nexiuii Jiydiine noapa3faeisTh Ha MyHKTHI, maparpadsl, coomromast
KPacCHYIO CTPOKY. DTOMy B OOJBIION CTeneHu OyAyT CIOCOOCTBOBATH MYHKTHI

IUIaHa JCKIOUHU, IIPCIIIOKCHHBIC ITPCIIOAaBaATCIIAM. HpI/IHI_[I/IHI/IaJ'H)HI)Ie MCCTa, OIIpC-



neneHus, GopMyJibl U APYroe CleAyeT CONPOBOXKAATh 3aMEUAHUSIMU «BAYKHOY,
«0C000 BaXKHO», «XOPOIIO 3alOMHHUTH» U T.II. MOKHO J€1aTh 3TO U C MOMOIIBIO
Pa3HOLIBETHBIX MapKepoB WM pydek. Jlydmie eciu oHU OyIyT COOCTBEHHBIMH,
YTOOBI HE MPUXOJUIOCH MPUCUTH UX Y OAHOKYPCHUKOB U TEM CaMbIM HE OTBIIEKATh
ux Bo BpeMms Jjekuuu. LlenecoobpazHo pa3paboraTh COOCTBEHHYIO «MapKorpa-
(uro» (3Ha4KH, CUMBOJIBI), COKpalleHus cioB. He nuiHuM OyeT u u3yueHue oc-
HOB cTeHorpaduu. PaboTtas Haj KOHCIEKTOM JEKIMi, BCerna HeoOXOAUMO HC-
[I0JIb30BaTh HE TOJIBKO YYEOHUK, HO U Ty JIMTEPATYpPY, KOTOPYIO JOMOJHUTEIBHO
pexomMeH10Bal JiekTop. MIMeHHO Takas cepbe3Hasi, KpOoIoTJinBas paboTa ¢ JIEeKIU-

OHHBIM MAaTCpPHUAJIOM I103BOJINT FJIY60KO OBJIAACTD 3HAHUAMMU.



2 IloaroroBKa K J1abOpaTOPHBLIM padoTam

[ToaroToBKy K Kaxa0My NPAKTUYECKOMY 3aHATHUIO CTYIAEHT JOJKEH HAa4aTh
C O3HAKOMJIEHUS C METOIMYECKUMU YKa3aHUSIMHU, KOTOPBIE BKIIIOYAIOT COAEPKaHNE
pabotel. TuiaTenbHOE MPOIyMBIBAHUE M HU3YyUEHHE BOIPOCOB OCHOBBIBAECTCS HA
npopaboTKe TEKYIIEro Marepuaia JIEKIUH, a 3aTeM U3yUYeHus: 00s3aTelIbHON U J10-
MOJIHUTENBHOM JIMTEPATYPhl, PEKOMEHIOBAaHHYIO K JaHHOW Teme. Ha ocHOBe uH-
JUBUTyJIbHBIX MPEANOYTEHUN CTYJEHTY HEOOXOJUMO CaMOCTOSITEILHO BHIOpATh
TEMy JOKJIaJa Mo mpoOjeMe U MO BO3MOXKHOCTU MOJATOTOBUTH MO HEMY Ipe3eHTa-
U0,

Ecnu nporpammoil TUCHUIUIMHBI TPEAYCMOTPEHO BBINIOJIHEHUE MPAaKTUYE-
CKOTO 3aJaHusl, TO €ro HeOOXOJAMMO BBINOJHUTH C YYETOM MPEAJIOKEHHOU HH-
CTpyKUMHU (YCTHO WM NUCbMEHHO). Bce HOBbIE MOHATUS MO HU3y4yaeMoOW Teme
HEO0XOJIUMO BBIYYUTh HAW3YCTh M BHECTU B IJIOCCApU, KOTOPHBIH 1€7€CO00pa3HO
BECTH C CAMOr0 Hayajla M3y4yeHus Kypca. Pe3ynbrar Takoi paboThl JOJIKEH MPO-
SABUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOHO OTBETUTh HA TEOPETHUUECKUE BOIIPOCHI
CEMHUHapa, €ro BHICTYIUICHUH U YYaCTUH B KOJUIEKTUBHOM OOCYXJIEHHH BOIPOCOB
U3Yy4aeMOW TEMBbI, IPABUJIBHOM BBIIIOJHEHUH MPAKTHUYECKUX 33JaHUN U KOHTPOJIb-
HBIX paboT.

B 3aBuCMMOCTH OT cOJep:KaHMsI U KOJIMYECTBAa OTBEJECHHOTO BPEMEHHM Ha
U3YYEHHUE KaXKIOW TEMBI TPAKTUYECKOE 3aHITHE MOKET COCTOATh U3 YETBIPEX-TIATH
YacTeu:

1. OOcyxneHne TEeOpeTUYECKUX BOIPOCOB, OMPEAEIEHHBIX MPOrpaMMoi
JTUCUUTLUIAHBI.

2. Jloknan v/ Wi BBICTYIUIEHHUE C MPE3EHTALUSIMU M0 BBIOpaHHOM mpo0iie-
Me.

3. OOcyxaeHre BBICTYIICHUM 1O TeME — IUCKYCCHS.

4. BolnonHeHWe MPAKTHYECKOro 3alaHusl ¢ TOCIEAYIOIMM pa30opoM mo-
JyYEHHBIX PE3yIbTaTOB WIIK O0CYX ICHUE MPAKTHUYECKOTO 3aaHusl.

5. IlonBeneHue UTOroB 3aHSITHUS.



IlepBas yacTh — OOCYXKJIEHHE TEOPETHUYECKUX BOIPOCOB — MPOBOJUTCA B
BUJe (PPOHTATBHON Oecenbl CO BCEH TPYIIOil M BKIIOYAET BEIOOPOUHYIO TPOBEPKY
IPENOAABATENIEM TEOPETUUECKUX 3HAHUN CTyAEHTOB. [IpuMepHas npoaoKuTeNb-
HOCTh — A0 15 mMuHYT. BTOpas 4actb — BBICTYIUIEHUE CTYJIEHTOB C JOKJIAaJIaMH,
KOTOPBIE JTOJKHBI COITPOBOXKAATHCSA NPE3CHTALUMSAMM C LEJIbIO YCHJICHHS HarJsI-
HOCTH BOCHPHUSITHS, IO OJTHOMY U3 BOIIPOCOB MPAKTHUECKOT0 3aHATUs. O0s3aTelb-
HBI JJIEMEHT JOKJIaaa — NPEACTABICHUE W AHAJIU3 CTATUCTUYECKUX JAHHBIX,
000CHOBaHUE COLMAIBHBIX MOCJIEACTBHI JI000T0 AKOHOMHYECKOro (akra, siBie-
HUS WK npouecca. [Ipumepnas nponomxutensHocts — 20-25 munyT. Ilocne no-
KJIaJIOB CJIEIyeT UX 00CyKIeHue — NucKyccus. B xoze 3Toro srana npakTuyecKkoro
3aHATHSA MOTYT OBITh 3a/laHbl YTOUHSIIOIINE BOMPOCH! K Jokinaguukam. [TpumepHas
MPOJOJDKUTENBHOCTD — 10 15-20 munyT. Ecm nmporpamMmon mpeayCcMOTpEHO BBI-
[OJIHEHHE NPAKTUYECKOTO 3aJaHMs B paMKax KOHKPETHOW TEMBI, TO IIPENOIaBaTe-
JIIMM OIIPENIEIIAETCS €r0 COAEpKaHUE U aeTCs BpEMs Ha €0 BBIIIOJIHEHUE, a 3aMET
uaeT o0cyXaeHne pe3yabTaToB. [loaBeeHeM UTOroB 3aKaHYMBAETCA MPAKTUYE-
CKO€ 3aHATHE.

B mporecce moAroTOBKM K MPaKTUYECKUM 3aHSATHUSAM, CTyJAEHTaM HeoO0Xo-
IUMO 00paTUTh 0c000€ BHUMAaHUE HA CAMOCTOSITENIbHOE U3yUYeHHE PEKOMEHI0BaH-
HOM y4eOHO-METOIUYECKOM (a Takke HAy4YHOW M MomysspHOi) muteparypsl. Ca-
MOCTOSITENIbHAsT paboTa ¢ ydeOHHKaMH, y4eOHbIMU MOCOOMSAMM, HAYYHOU, crpa-
BOYHOW W TIOIYJISIPHOW JIMTEPATYpPOU, MarepualaMyi NEPUOAUUYECKUX HU3NAHUU U
WNHTepHeTa, CTaTUCTUYECKUMH JTaHHBIMU SIBIIA€TCS HanOosiee d)PEKTUBHBIM Me-
TOAOM TMOJYy4YEHUS 3HAHUM, MO3BOJSET 3HAUYMTENBHO AaKTUBH3WPOBATH IPOLECC
oByIaJicHus uHdOpMaImei, crnoco0cTByeT 0osee rIyOOKOMY YCBOCHHIO M3y4aeMo-
ro Marepuaia, GOpMUPYET y CTYJEHTOB CBOE OTHOIIEHUE K KOHKPETHON Ipoliie-
Me. bornee riry6okoMy pacKkpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJN-
HUTEJIBHOU JIMTEPATYPOM, PEKOMEHIOBAaHHOW ITPEINOAaBATENIEM M0 KaXKJIOW TEMe
CEMHUHAPCKOTO MJIM MPAKTUYECKOTO 3aHITHUS, YTO MO3BOJIAET CTYJECHTAM IPOSBUTH
CBOIO MHAMBUYaIbHOCTh B PAMKaX BBICTYIUICHUS HA JAHHBIX 3aHSATUSIX, BBIIBUTH

MIMPOKUIA CIIEKTP MHEHUI 10 U3y4aeMoi rmpooseme.






3 IToaroroBKka K NPAKTUYECKUM 3aHATHIM

[ToATrOTOBKY K Ka)XXAOMY MPAKTHYECKOMY 3aHSATHIO CTYJICHT JOKCH HAdaTh
C O3HAKOMJICHUS C METOIMYSCKIUMH YKa3aHUSIMH, KOTOPBIC BKIIOYAIOT COACPIKaHUE
pabotel. TmiaTenpbHOE MPOIYMBIBAHUE W W3yYEHHE BOMPOCOB OCHOBBIBACTCS HA
IpopabOTKe TEKYIIIETO MaTepuaa JICKIIUH, a 3aTeM U3y4YeHHUs 00sA3aTeIbHON U JI0-
MOJIHUTEILHON JTUTEPATyPhl, pEKOMEHIOBAaHHYIO K JaHHOW Teme. Ha ocHOBe WH-
JTUBUTYTBHBIX TPEATIOYTEHUN CTYJIEHTY HEOOXOIUMO CaMOCTOSITEIHLHO BHIOPATH
TEMy JIOKJIaja I1o MpoOJieMe U 10 BO3MOXXHOCTH ITOATOTOBUTH 110 HEMY IIPE3CHTA-
ITHTO.

Ecnu mporpamMmoil AHCHUIUIMHBI MPEAYCMOTPEHO BBITIOJHEHUE MPaKTHYC-
CKOTO 3aJjaHusi, TO €ro HeOOXOJMMO BBIMOJHUTH C YYETOM IMPEAJIOKEHHOU WH-
CTPYKIMH (YCTHO WJIM NMHCHbMEHHO). Bce HOBBIC MOHATHSA MO H3y4aeMON Teme
HEO0OXOIUMO BbIYYUTh HAU3YCTh U BHECTH B IJI0CCAPUM, KOTOPBIH 11€IECO00pa3HO
BECTH C CaMOT0 Hadvajla M3y4deHHus Kypca. Pe3ymprar Takoi paOOTHI JOJIKEH IPO-
SIBUTHCS B CIIOCOOHOCTH CTYICHTAa CBOOOJHO OTBETUTH HA TEOPETUUECKUE BOTIPOCHI
CEMHUHapa, €ro0 BBICTYIUICHUH U YYaCTUH B KOJUICKTUBHOM OOCYJICHHH BOIPOCOB
M3y4aeMOU TEMBbI, TPABUIILHOM BBITIOJTHCHUN TPAKTHYCCKUX 3aIaHUHA M KOHTPOJIb-
HBIX paboT.

B 3aBucumocTH OT cojepkaHus M KOJMYECTBAa OTBEIACHHOTO BPEMEHHU Ha
M3YUYeHUE KOKIO0W TEeMBI TPAKTUIECKOE 3aHITHE MOYKET COCTOSTh U3 YETHIPEX-TIATH
yacTeu:

1. OOcyXIeHHe TEOPETHYECCKUX BOIMPOCOB, OIPEACIICHHBIX MPOTPaMMOM
JTUCITUTITVHBL.

2. Jloxnaa w/ wiin BBICTYIUICHHE C MPE3CHTAIMSIMU MO0 BRIOpaHHOU mpobiie-
Me.

3. OGcyxIeHre BBICTYTUICHUN IO TEME — JTUCKYCCHSI.

4. BeImogHeHUE TMPAKTUICCKOTO 3aaHus C IMOCISAYIOIMMM pa30opoM ToJTy-
YEHHBIX PE3YJIBTATOB WM O0CYKJICHHUE MTPAKTUYECKOTO 3a/TaHMS.

5. IloaBeneHye UTOroOB 3aHITHS.



ITepBast yacTb — 00CYX/I€HHUE TEOPETUUECKUX BOIIPOCOB — IIPOBOJUTCS B BH-
ne (poHTaIbHOM Oecelbl CO BCEW TPYIION M BKIIOYAET BHIOOPOUHYIO MPOBEPKY
[IPETOJABATEIEM TEOPETUUECKUX 3HAHUM CTYJIEHTOB. [IprMepHas poIoIKATENb-
HOCTh — A0 15 mMuHYT. BTOpas 4actb — BBICTYIUIEHUE CTYJIEHTOB C JOKJIAaJIaMH,
KOTOPBIE JIOJKHBI COMPOBOXKJIATHCA MPE3CHTAUMAMH C LEJIbI0 YCUJICHUS HarJsi/l-
HOCTHU BOCIIPHSITHS, 110 OAHOMY M3 BOIIPOCOB MIPAKTHUECKOIO 3aHATHs. OOs3aTeNb-
HBII 3JEMEHT JOKJaJa — MPEICTAaBICHUE M aHaJU3 CTaTUCTUYECKUX JTaHHBIX,
00OCHOBaHUE COLMAIbHBIX MOCIEICTBUI JII0OOOr0 S3KOHOMHUYECKOTO (pakTa, sBiie-
HUS WK npouecca. [Ipumepnas nponomxutensHocts — 20-25 munyT. Ilocne no-
KJIaJIOB CJIEIyeT UX 00CYyKIeHue — TUCKyccHs. B xoae 3Toro arana npakTuyecKoro
3aHATHSA MOTYT OBITh 3a/laHbl YTOUHSIIOIINE BONPOCH! K Jokiaguukam. [Ipumepnas
MPOJOJDKUTENBHOCTD — 10 15-20 munyT. Ecm nmporpamMmon mpeayCcMOTpEHO BBI-
IOJIHEHHE TPAKTUYECKOTO 3aJaHUs B paMKaxX KOHKPETHOW TEMBI, TO MPENoaBare-
JSIMU OIIPENIEISETCS €ro COAEP/KaHUE U JAeTCsl BpEMs Ha €ro BBIIIOJHEHHUE, a 3aMET
uaeT o0cyXaeHue pe3ysbTaTtoB. [loaBeieHuEM UTOTOB 3aKAHUMBAETCS IIPAKTUYE-
CKOE€ 3aHSTHE.

B npouecce NoAroToBKM K MPaKTUYECKUM 3aHIATHAM, CTyAEHTaM HEOOXOAU-
MO 00paTUTh 0CO00E€ BHUMAHUE HA CAMOCTOATENbHOE N3YUEHHE PEKOMEHI0BAaHHON
y4e0HO-METOIMYECKOM (a TaKKe HaydYHOU M MOMyJIsipHOI) auTeparypbl. CaMocTo-
arefbHasg paboTa ¢ yueOHMKaMH, y4eOHbIMU MOCOOUSIMU, HAYYHOU, CIIPABOYHOMN U
MIOIYJIIPHOW JIMTEPATYPOH, MaTEPUATIAMU IEPUOANYECKUX U3naHui u VHTEepHeTa,
CTaTUCTUYECKUMU JaHHBIMU SBIIsIETCS HanOosee 3p(HEeKTUBHBIM METO/I0OM MOJTyye-
HUSl 3HAHUM, MO3BOJSET 3HAYUTENIbHO AKTHUBU3UPOBATH MPOLECC OBIAJACHUS WH-
dopmarueil, cnoco6cTBYeT 6oJiee TIIyOOKOMY YCBOEHHUIO M3y4aeMOro MaTepuara,
(GbopMHpYET Y CTYAEHTOB CBOE OTHOIIEHHE K KOHKpETHOH mpobieme. bonee riy6o-
KOMY PacKpBITHUIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJHUTEIBHOW JIUTE-
paTypoy, pEeKOMEHJOBAaHHOM MPENOJABATEIIEM IO KAXKIOW TEME CEMHUHAPCKOIO
WIHM MPAKTUYECKOTO 3aHSTHSI, YTO MO3BOJISIET CTYACHTAaM MPOSIBUTH CBOIO MHAUBU-
OYyaJIbHOCTh B PAMKax BBICTYIUIEHUS Ha JAHHBIX 3aHATHUSAX, BBIABUTH LIMPOKUN

CIIEKTp MHEHUH T10 u3yyaeMou npooJieme.
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4 CamocTosiTeIbHOE N3y4yeHne TeMbl. KoHcnekT

KoHncnekt — Hanbosee coBepilieHHas U HauboJjee ClloKHasg Gopma 3aIucu.
CIoBO «KOHCIIEKT» IMPOUCXOJUT OT JIATHHCKOTO «CONSPECtUS», YTO 03HAYaeT «00-
30D, U3JI0KEHUE». B MpaBUIbHO COCTABIEHHOM KOHCHIEKTE OOBIYHO BBIJEIECHO Ca-
MO€ OCHOBHOE€ B M3y4ae€MOM TEKCTE, COCPEJOTOYEHO BHHMaHUE Ha Haubolsee cy-
[IECTBEHHOM, B KPAaTKUX U YETKHX (HOPMYIHPOBKaxX 000OIIEHBI BaXKHbIE TEOPETH-
YECKHUE MOTOKEHHUS.

KoncnekT npezacrasisieT co60i OTHOCUTENBHO MOAPOOHOE, MMOCIEI0BATENb-
HOE HM3JI0KEHHUE COJIep KaHus MPOYUTaHHOro. Ha mepBhIX mopax 1esnecooOpa3Ho B
3anucsax OJIMKe AepkKaTbCsl TEKCTY, MprOeras 3a4acTyro K IPSIMOMY LIUTHPOBAHUIO
aBTopa. B nanpHelimem, o Mepe BbIpaOOTKM HABBIKOB KOHCIIEKTUPOBAHUS, 3aIIUCH
OyayT HOCUTb OOJIee CBOOOIHBIN U CKATBIM XapakTep.

KoHcnekT KHUrM 0OBIYHO BeJETCs B TeTpaau. B caMom Hayaine KOHCHEKTa
yKa3bpIBaeTcs (haMHIMsl aBTOpa, MOJHOE HAa3BAHHME MPOM3BENCHMS, U3AATEIbCTBO,
rog u Mecto uzfganus. [Ipu nuTUpoBaHuU 00s13aTeNbHAs CChLJIKA HA CTPAHUILY
kauryd. Ecnu nurara B3siTa U3 coOpaHusi COUMHEHUH, TO HEOOXOAUMO yKa3aTh CO-
OoTBETCTBYrOIMI TOM. ClenyeT NMOMHUTb, YTO YE€TKas CChbLJIKA HAa HCTOYHUK —
HENIPEMEHHOE IPABUJIO KOHCIEKTHPOBaHUA. EciiM KOHCHIEKTUPYETCS CTaThs, TO
YKa3bIBaE€TCs, IJI€ U KOT1a OHa Oblla HarmeyaTaHa.

KoHcrekT noapaszaensercss Ha 4aCTH B COOTBETCBTHH € 3apaHee MpOJyMaH-
HbIM TUTaHOM. [lyHKTBI MIaHa 3amMChIBAlOTCS B TEKCTE WJIM HA MOJSX KOHCIEKTA.
[lucath ero pekoMeHAyeTcs YeTKO U pa30opUYMBO, TaK Kak HEOpexHas 3aluch C
TE€YEHUEM BPEMEHH CTAHOBHUTHCS MAJIONOHATHOM U1 ee aBTopa. CyliecTByeT npa-
BUJIO: KOHCIEKT, COCTaBJICHHBIA JJIs1 ce0sl, TOJKEH OBbITh MO BO3MOKHOCTH HaIlu-
CaH TakK, YTOOBI €T0 JIETKO MPOYHUTAI U KTO-JIHOO0 APYTOM.

@DopMbI KOHCIIEKTAa MOTYT OBITh Pa3HBIMHU M 3aBUCST OT €r0 1EJI€BOr0 Ha3Ha-
yeHusl (M3yyeHue Marepuasia B IEJIOM WM MOJ ONpPENeJEHHBIM YTJOM 3pEHUs,
ITOATOTOBKA K JOKJaay, BBICTYIUIEHUIO HA 3aHATHM U T.J.), @ TAKXKE OT Xapakrepa
npousBefeHus: (MoHorpadus, cTaThs, JOKYMEHT U T.1.). Ecau pedb uaetr mpocrto

00 M3JI0KEHUH COJCP)KaHMS pabOThI, TEKCT KOHCIIEKTa MOET OBITh CILIOIIHBIM, C
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BBIJIEJICHUEM O0CO00 BaKHBIX IMOJOKEHUH MOJYEPKUBAHUEM WM Pa3TUIHBIMU
3HAYKaMHM.

B cnydae, kora He OrpaHUYMBAIOTCS MEPEIOKEHUEM COJIep)KaHMs, a (PUK-
CUPYIOT B KOHCIIEKTE U CBOU COOCTBEHHBIE CYXKIICHHUS TI0 TAHHOMY BOIIPOCY HJIH
JOTOJHSIOT KOHCIEKT COOTBETCTBYIOIIMMHU MaTepHUalaMy UX JIPYTrUX UCTOYHUKOB,
CJeayeT OTBOJMTH MECTO ISl TAaKOro poja 3amuceil. PekoMeHayeTcsi pa3faeiauThb
CTpPaHMIIbI TETPAJIA MOIOJIaM MO BEPTUKAINA U B JIEBOW YaCTH BECTH KOHCIIEKT MPO-
W3BEJICHUSA, a B MPABOM CBOM JIOMOJHUTEIbHBIC 3alIUCU, COBMEINIAs UX IO COJAEp-
YKaHMUIO.

KoncnektrpoBanue B 00Jblel Mepe, 4eM JpYyryue BUbI 3aMUCcei, IOMOraeT
BbIpabaThIBaTh HABBIKHM IMPABWJIBHOTO HM3JI0KCHHUS B MHUCHMEHHOU (hOopMe BaKHBIC
TEOPETUYECKUX M MPAKTUYECKUX BOMPOCOB, YMEHHUE YETKO MX (HOpMYyJIHpPOBaTh U
SICHO M3J1araTh CBOMMHM CJIOBAMHU.

Takum 00pa3oM, cOCTaBJICHHE KOHCIIEKTa TpeOyeT BIyMUYHUBOU pabOThI, 3a-
TpaThl BPEMEHU U TPyAa. 3aTO BO BpeMsl KOHCIIEKTUPOBAHUSI IPUOOPETAIOTCS 3HA-
HUS, co3aeTcs (hOH/I 3aruceil.

KoHCcTekT MOKeT ObITh TEKCTYyaJIbHBIM WJIM TEMAaTUYECKUM. B TekcTyaapHOM
KOHCIIEKTE COXPAaHSIETCA JIOTUKA U CTPYKTypa U3y4aeMOro MPOU3BEICHHUS, a 3alIUCh
BEJICTCS B COOTBETCTBUM C PACIIOJIOKEHHEM MaTepualia B KHUTE. 3a OCHOBY TeMa-
TUYECKOTO KOHCIEKTa OepeTCsl He IJIaH MPOU3BEICHUS, a COJIep)KaHNe KaKON-Tn00
TEMBbI WJIA TTPOOIIEMBI.

TexkcTyalbHBIM KOHCIIEKT >KeJIaTelIbHO HaYUHATh MOCJE TOro, KaK BCA KHUTA
POYMTAHA U MPOAYMaHA, HO 3TO, K COXKAJIICHUIO, HE BCETIa BO3MOKHO. B nepByto
odepesib HE0OXOIMMO COCTAaBUTD ILJIaH MPOU3BEACHHS MMCHbMEHHO HIJIM MBICJICHHO,
MOCKOJIbKY B COOTBETCTBUU C 3THM IIJIJAHOM CTPOUTCS NalibHeMas padora. Kon-
CIIEKT BKJIFOUAET B C€0S TE€3WCHI, KOTOPHIE COCTABIIAIOT €ro ocHOBY. Ho, B oTiinuune
OT TE€3UCOB, KOHCIIEKT COJICPKUT KPATKYIO 3aMKUCh HE TOJIBKO BBIBOJOB, HO U JOKA-
3aTeNbCTB, BIUIOTH J0 (haKTHUYECKOro marepuasna. MlHaue roBopsi, KOHCIEKT — ATO
pacCIIMpPEHHbIE TE3UCHI, JIONMOJHEHHBIE PACCYX ACHUSIMH U JI0Ka3aTeIbCTBAMH,

MBICISIMHA 1 C006pa)KCHI/I$IMI/I COCTaBUTCIIA 3aIIHUCH.
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Kak npaBmio, KOHCHEKT BKJIIOYAET B C€0S U BBIMUCKH, HO B HETO MOTYT
BOWTH OTJENIbHBIE MECTa, IIUTUPYEMbIC TOCIOBHO, a Takke (aKThl, MPUMEPHI,
U phl, TAOJIUIBI U CXEMbI, B3SIThIe U3 KHUTH. ClielyeT MOMHUTh, 4TO paboTa Haj
KOHCIIEKTOM TOJIBKO TOTJa OyJeT TBOPUYECKOMW, KOTJ]a OHA HE OTpaHUYCHA TEKCTOM
M3ydaemMoro npousBeqeHus. HyHO OMONHATh KOHCIEKT JaHHBIMU U3 JAPYTUMU
HUCTOYHUKOB.

B koHCriekTe HEOOXOUMO BBIACIATH OTJEIbHBIE MECTA TEKCTA B 3aBUCHUMO-
CTH OT WX 3HAYMMOCTH. MOKHO TMOJIb30BATHCS PA3TUYHBIMU CIIOCOOAMU: TOUYEp-
KHUBAaHUSIMU, BOIPOCUTEIBHBIMA M BOCKIMIATEIbHBIMU 3HAKaMH, PEIUIMKAMU,
KpPaTKUMH OIICHKaMH, MHUCaTh Ha IMOJSAX CBOUX KOHCIIEKTOB CIIOBA: «BAXXHOY,
«OYEHb BAXKHOY», KBEPHO», «XaPAKTEPHO.

B KOHCHEKT MOTyT MOMENIaThCsl JuarpamMMbl, CXEMbl, TaOJHUIIbl, KOTOPbIE
npuaagyT €My HArJasiIHOCTb.

CocCTaBlEHUI0O TEMATHYECKOTO KOHCIIEKTa MPEAIIECTBYET TIIATEIBHOE U3Y-
YeHUEe BCEU JuTepaTypbl, MOAOOPAHHON JJIsi PacCKpBITUS JTaHHOW TeMmbl. bhIBaer,
YTO Kakas-Im0O TeMa pacCMaTPUBAETCS B HECKOJBKHX IJIaBaX WA B Pa3HBIX Me-
CTax KHUTH. A B KOHCIIEKTE BECh MaTepuall, OTHOCSIIUNCS K TeMe, OyJIeT cocpeo-
TOYEH B OJTHOM MecTe. B 1miiaHe KoHCIeKTa peKOMEHIyeTCsl AejiaTh TOMETKH, K Ka-
KUM HMCTOYHUKAM (BIUIOTH JO CTPAHUIIBI) TMPHUAETCS OOPATUTHCS NJIsi PACKPBITUS
BOIMPOCOB. TeMaTHUYEeCKUM KOHCIEKT COCTaBJISIETCS OOBIYHO JJISI TOTO, YTOOBI
TIIy0)Ke U3yUUTh OMPEEICHHBIN BOMPOC, TOATOTOBUTHCS K JAOKIJIATY, JTEKIIMH WU
BBICTYIUIEHUIO HA CEMUHAPCKOM 3aHATHU. Takoi KOHCHEKT MO COAEPKaHUIO MPU-
omkaeTcs K pedepaty, 10KIaay 1Mo n30paHHOM TeMe, 0COOCHHO €CJIM BKIIFOYAET U

COOCTBEHHBIN BKJIaJ] B U3yUeHHUE MPOOIIEMBI.
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4 IToaAroTOBKA K 3K3aMEHY

DK3aMEHAIMOHHAs CECCHs — OUE€Hb TSKEIIBIN nepruo padoThl AJIs CTYACHTOB
Y OTBETCTBEHHBIM TPyZ Il npenonasarenced. ['maBHas 3amada 5K3aMEHOB — IPO-
BEpKa KauyecTBa YCBOEHUS COAEPKaHUS TUCLUILINHBI.

Ha ocHoBe Takoii mpoBepKkH OlleHUBAETCsl yueOHast paboTa HE TOIBKO CTYy-
JIEHTOB, HO U TIPENoAaBaTeei: Mo pe3yibTaTaM dK3aMEHOB MOKHO CYJUTh U O Ka-
YecTBE BCEro yuebHoro mpotecca. [Ipu moaAroToBke K sk3aMeHy CTYAEHThI TOBTO-
PAIOT MaTepuall KypcoB, KOTOPbIE OHU CIyIIaJIM U M3y4yald B TEUCHUE CEMECTpa,
00001IaI0T MOTYUYECHHBIC 3HAHUS, BBIACISIOT TJIABHOE B MPEIMETE, BOCIPOU3BOIST
oOIIyI0 KapTUHY JJI TOTO, YTOOBI SICHEE MOHSTH CBA3b MEXKIY OTICIbHBIMU dJie-
MEHTaMU JUCHUIUIUHBI.

[Ipn mOArOTOBKE K AK3aME€HaM OCHOBHOE HAaNpaBJIEHUE AAIOT MPOrpaMMBbl
Kypca 1 KOHCIIEKT, KOTOPbIE€ YKa3bIBaIOT, YTO B Kypce HauboJiee BaxHO. OCHOBHOM
Martepuall J0JKEH MpopadaThIBATHCS MO YUYEOHUKY, MOCKOJIBKY KOHCIIEKTa HEI0-
CTaTOYHO /Uil M3YYEHUs JUCIUIUIMHBL. Y4eOHUK JODKeH ObITh MpopaboTaH B Te-
YEeHHE CEMECTpa, a Mepe]l FK3aMEHOM BaXKHO COCPEIOTOYUTh BHUMaHUE Ha OCHOB-
HBIX, HanboJee CIOXKHBIX pazaenax. [[oAroToBKy mo Kaxkaomy pasfeiy ciemyer
3aKaHYMBaTh BOCCTAHOBJIEHUEM B MaMSTH €ro KpPaTKOrO COJIEPXaHHUs B JIOTHYE-
CKOM MOCJIE0BATEILHOCTH.

Jlo »k3amMeHa 0OBIYHO MTPOBOJUTCS KOHCYJIbTAIMS, HO OHA HE MOXET BO3Me-
CTUTb OTCYTCTBHSI CUCTEMATUYECKOU pabOThI B TEUCHHE CEMECTPA U TTIOMOYb 32 He-
CKOJIBKO 4aCcOB OCBOMTH MaTepuall, TpeOyromuiicsa kK sk3ameny. Ha koHcynbTanuu
CTYJCHT MOJy4aeT JIUIIb OTBETHl HA TPYAHBIE WU OCTABIINECS HESACHBIMHU BOMIPO-
cel. [Tonb3a OT KOHCYBTAIMU OYAET TOJBKO B TOM CJydae, €Cclid CTYJEHT J0 Hee
nmpopaboTtaer Bech Marepuai. Hamo yduThCcs 3amaBaTh BOIMPOCHI, BhIPaOATHIBATH
MPUBBIYKY MMOJ30BATHCS CIIPABOYHUKAMU, SHIIMKIIONEAUSIMHU, a HEe ObITh Ha WXKIU-
BEHHUM y TIpernojaBaTesiel, KOTOPhI HE BCErIa MOXKET TYT K€, «C XOIy» Ha3BaTh
Kakoi-nmbo dakrt, umsi, coosiTie. Ha 3x3ameHe HyKHO MOKa3aTh HE TOJIBKO 3HA-

HHUE IPEAMETA, HO 1 YMCHHUC JIOTHYCCKH CBA3HO IMOCTPOUTDH yCTHBIﬁ OTBCT.
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[TomyunB OuneT, HaO BIyMaThCsl B TIOCTABJICHHBIE BOMIPOCHI ISl TOTO, YTO-
OBl IPaBUIILHO MOHATH UX. Hepeako cTyAeHT oTBeYaeT He Ha TOT BOIIPOC, KOTOPHIH
TIOCTaBJICH, WJIM B IIPOCTOM BOIIPOCE HINET CKPHITOro cMbiciia. He moHsB Bompoca
U He 00IyMaB IIaH OTBETA, HE CIEAyeT HAaUMHATh MucaTh. KOHCIEKT CBOETo OTBE-
Ta HaJ0 paccMaTpUBaTh KakK IJIaH KPATKOTO COOOIICHHS Ha JaHHYIO TEeMY H CO-
CTaBJIATh OTBET HYXHO KpaTko. [Ipu 3ToM HeoOX0IMMO MOKa3aTh YMEHHE BBIpa-
’KaTh MBICJIb YETKO U JOXOTUHBO.

OTBeyaTh HYKHO CIIOKOHHO, YETKO, IPOJyMaHHO, 0€3 TOPOILJIMBOCTH, MpPHU-
JepKUBASCh 3alMCU CBOETO O0TBeTa. Ha sK3aMeHaX CTy/EeHT MOKa3bIBa€T HE TOJIBKO
CBOM 3HaHUs, HO U YYUTCA BIaAeTh coOoil. [locie oTBeTa Ha OUJIET MOTYT Cleno-
BaTh BOIIPOCHI, KOTOPHIE UMEIOT LIEJBIO BBISICHUTh NIOHMMAaHUE JIPYTHX DPA3/IeiioB
Kypca, He Bomeamux B Omier. Kak mpaBuiio, Ha HUX MOXXHO OTBETHTH KPaTKoO, J10-
CTaTOYHO M0KAa3aTh 3HAHUE CYTH Bompoca. YacTo CTyAeHTh IpU OTBETE Ha J0MOJI-
HUTEJIbHBIE BOIIPOCHI MPOSIBIIAIOT MOCHEIIHOCTD: HE MOHSIB CMbICIA TOTO, YTO Y HUX
CHPAlINBAIOT, HAUMHAIOT OTBEYATh M HEPEAKO TOBOPST HE MO CYTH.

CrnenyeT MOMHHUTb, YTO HEOOXOJUMBIM YCIOBHEM IPABUIBHOTO PEXHUMa pa-
OOTBI B MEPHOJ PK3aMEHAIIMOHHON CECCHH SIBIISETCS HOPMAJBHBIA COH, MIOATOMY
MOJIFOTOBKA K IK3aMEHaM He JOJKHA OBITh B ymiepd CHy. Y CTaHOBJICHO, YTO CHJIb-
HO€ HMOLIMOHAJILHOE HANPSUKEHUE BO BPEMsl SK3aMEHOB HEOJIaronpHsITHO OTpaka-
€TCsl Ha HEPBHOM CHCTEME U MHOTHE CTYJIEHTHI M3-3a BOJIHEHUI HE CIISIT HOYM TIe-
pen sx3ameHamMu. OOBIYHO B CECCHUIO CTYJEHTY HE 10 OOJIE3HH, TaK KaK BeCh Opra-
HU3M 03a004Ye€H OJIHUM - cAaTh 3k3aMeHbl. Ho 3TO ele He 3HA4YMT, YyTO MOCHEN-
CTBUSI HEMPABWJIHLHO OPTaHW30BAaHHOTO TPyJa W YPE3MEpPHOU 3aHATOCTH HE CKa-
KyTcs mOoToM. [IoATOMY KaKIblii CTyE€HT MOMHHUTH O BaXHOCTH PAallMOHAIBHOTO
pacmopsiika pabodero JHS U O CBOCBPEMEHHOCTH CHSTHS WM YMEHBIICHHS yM-

CTBCHHOI'O HAIIPAKCHHA.
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