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1 BBoa n BbIBOA AAHHbIX, onepaTtop npucBanBaHuUA

Bce BXOOHBIC U BBIXOAHBIC JAHHBIC B 3aIaHUAX 9TOU TPYIIIIEI SABJIAKOTCA BCIIIC-
CTBCHHBIMH UM CJIaMU.

Beginl-. /lana cropona kBajpara a. Haiitu ero nepumerp P = 4 a.

Begin2-. Jlana ctopona kBajpara a. HaiiTu ero miomazap S = az.

Begin3-. Jlaubl cTopoHbI npsiMmoyroibHuka a u b. Haiitu ero miomans S = a:b u
nepumetp P = 2-(a + b).

Begind-. Jlan nuamerp okpyxuoctu d. Haiitu ee mmny L = md. B kauectBe
3Ha4Y€HUS TT UCOIB30BaTh 3. 14.

Begin5-. [lana mmna pebpa ky6a a. Haiiti o0bem kyba V = a3 u 1uiomaap ero
MTOBEPXHOCTH S = 6-a2.

Begin6-. Jlausl amuHbl pedep a, b, C npsMoyrojbHOro napamuienenunena. Haitu
ero oovem V = a-b-c u miomans mosepxuoctu S = 2-(a-b + b-c + a-c).
Begin7-. Haiitu qnmuHy okpyxkHOCTH L M TutomIans kpyra S 3amanHoro paanyca R:

L =2.mR, S=m.Rz
B xauecTBe 3HaueHus T UCIIOJIb30BaTh 3.14.
Begin8-. /lansl aBa uncaa a u b. Haiitu ux cpeonee apupmemuueckoe. (a + b)/2.
Begin9-. Jlanbl 1Ba HEOTpHIIATEIBHBIX Ykcia a u b. Haitu nx cp/@() Hee 2eomempu-
yeckoe, TO €CTh KBAJPATHBIT KOPEHb U3 MX IPOU3BEACHH:  a-b.
Beginl0-. [lansl 1Ba HEHYJIEBBIX uncia. Haitu cymMmy, pa3HOCTb, TPOU3BEICHUE U
YaCTHOE UX KBAJPATOB.

Beginll-. /lansl iBa HEHYICBIX uncia. Halti cymMmy, pa3HOCTb, IIPOU3BEICHHIE U
YaCTHOE UX MOJYJIEH.

Beginl2-. Jlanbl KaTeThl IPAMOYTOJILHOTO TpeyrojibHukaa u b. Haiitu ero

TUIIOTEHY3y C U niepumetp P

Beginl3-. /laubl aBa kpyra ¢ oOmuM neHTpoM U pamuycamu R1 u Rz (R1 > R2).
Haiitu muiomanm STux KpyroB S1 ¥ Sg, a TakkKe TUIOMAAb S3 KOJIbIIa, BHEIITHUH
paauyc KoToporo paBeH Ri, a BHyTpeHHHH pamuyc paBeH Ra:

S1 = m(R1)?, S = m(R2)2, S3 =351 - Se.
B kauecTBe 3HaUeHUs 1T UCHIOIB30BATh 3.14.

Beginl4-. Jlana amuna L okpyxuoctd. Haiitu ee paguyc R u miomians S kpyra,
OTPaHUYEHHOTO dTON OKPY>KHOCTBIO, yuuThiBas, uto L =2 MR, S=mR2 B
Ka4eCTBE 3HAUYCHUS TT UCMOJIB30BaTh 3.14.

Beginl5-. Jlana miomanp S kpyra. Hatitu ero auamerp D u ummHy L okpyskHOCTH,
OTPaHUYMBAIOIIEH ATOT KPYT, yunThBasd, uto L = 2.7 R, S = 1m R2, B xauectBe
3HAYEHMU s TT UCIIOJb30BaTh 3.14.

Beginl6°. Haiitu paccTosiHHe MEXIy IBYMS TOUYKAMH C 3aJIaHHBIMH KOOpJAMHATA-



MH X1 W X2 Ha YUCJIOBOW OCH: X2 — Xi].
Beginl7-. Jlanbl Tpu Touku A, B, C Ha yucnoBoii ocu. Haiitu mymmabl oTpe3koB AC
u BC u ux cymmy.
Beginl8-. [laus! Tpu Touku A, B, C Ha umcioBoii ocu. Touka C pacronoxeHna
mexay toukamu A u B. Haiitu npoussenenue qmH orpe3xkoB AC u BC.
Beginl9-. /lanbl KOOpAWHATHI ABYX MPOTHBOIIOJIOKHBIX BEPIIUH PIMOYTOJIBHUKA!

(X1, Y1), (X2, y2). CTOpOHBI IPSAMOYTOJIBHUKA MTapajlIeIbHbl OCSIM KOOPIAMHAT.
Haiitu nepuMeTp 1 mII01Ia1b JAHHOTO NPSAMOYTOJIbHUKA.

Begin20-. HaiiTu paccTosiHEE MEXKAY ABYMS TOUKAMH C 3aJaHHBIMHA KOOpAUHATaMHu (X1,

y1) u (X2, Y2) Ha IJIOCKOCTH.

Begin21-. Jlanbl KOOpAMHATHI TPEX BEPIIUH TPEeyroabHUKA: (X1, Y1), (X2, Y2), (X3,

y3). HaliTu ero mepuMeTp W IUIOINIA b, UCIIOIB3YS POPMYITY JIJISI PACCTOSHUS
MeX- Jy JBYMsS TOdYKaMd Ha TUIOCKOCTH (cM. 3amanue Begn20). [ns
HAXOXKICHHS IUIOIIAIN TPEYTroJIbHUKA CO CTOpOHaMH @, b, C MCIOJIB30BaTh

Gdopmyny I'epona.

Begin22-. [TomeHsaTs MecTaMH COJIEPIKIMOE IIepeMEeHHBIX A 1 B 11 BRIBECTH HOBBIC

3HaueHus A u B.

Begin23-. lansl nepemennbic A, B, C. I3MEHUTD X 3HAUCHHU S, IEPEMECTUB COJICP-
xumMoe AB B, B— B C, C—B A, 1 BbIBECTH HOBBIC 3HAUCHUS ITIEPEMECHHBIX A,
B, C.

Begin24-. lausl nepemennbic A, B, C. I3MEHUTD X 3HAUCHHU S, IEPEMECTUB COJICP-
xumoe AB C, C—B B, B—B A, 1 BEIBECTH HOBBIC 3HAUCHUS MIEPEMEHHBIX A,
B, C.

Begin25-. Haiitu 3Hauenue GyHkumuy = 3X6 —6X2 - 7 mpu TaHHOM 3HAYCHUH X.

Begin26°. Haiitu 3nauenue Qyukiuu Yy = 40« 3)6- 7(x-3)3 + 2 npu maHHOM
3HAYCHUH X.

Begin27-. lano uncio A. Berancauth A8, UCIIOIB3Ys BCIIOMOTATEIbHYIO TIEPEMCH-
HYIO ¥ TPH OTNIepallui yMHOXKEHUS. {7151 3TOro mocieaoBaTeibHO HaX0AuTh A2,
A4, A8, BriBecTu BCe HaMJEHHBLIE CTEIIEHM 4duciaa A.

Begin28-. lano uncio A. Berurciuth AlS, HCITONB3Ys ABE BCIIOMOTaTeIbHbIE Tepe-
MEHHBIC U TISATh OTEpaiuii yMHOKEeHUsI. JIJIs1 9TOTO MOCIe1I0BaTeIbHO HAX0UTh
A2 A3, A5 A10 Al5 BpiBecTH Bce HalJ€HHBIE CTEIEHU 4yucia A.

Begin29-. [lano 3naucHue yria d B rpaaycax (0 < a < 360). OnpenenuTh 3HaYCHHE
ATOTO K€ yIVIa B paJHaHax, yuuTbiBas, uro 180° = 1T paguanoB. B xauectBe
3HAYEHMU s TT UCIOJIB30BaTh 3.14.

Begin30-. [lano 3naucHue yria a B paguanax (0 < a < 2 ). OnpenenuTh 3HaYCHHE
ATOTO XK€ YINIa B Tpaaycax, yuuTeiBas, uro 180° = 17 paguanoB. B kauecTBe
3HA4YEHMU s TT UCIIOJIB30BaTh 3.14.

Begin31-. [lano 3HaueHue Temmepatypsl 1 B rpagycax dapenreiita. Onpenenurhb



3HAYEHME ITOM JKe TeMreparypsbl B rpagycax Llenscusa. Temneparypa o Llens-
cuto T, u temneparypa no dapenreiity T, CBSI3aHBI CICTYIOMIUM COOTHOIIIE-
HUEM:

Te = (TF - 32)-5/9.

Begin32-. /lano 3nauenue temiepatypsl 1 B rpagycax Llenscus. Onpenenuts 3Ha-
YEHME ITOU K€ TeMIIeparypsl B rpagycax apenrenra. Temneparypa no Llens-
cuto T, u temneparypa no d@apenreiity T, CBSI3aHBI CICTYIOMIUM COOTHOIIIE-
HUEM:

Te = (TF - 32)-5/9.

Begin33-. M3BectHo, uTo X Kr KoH(per ctout A pyoneit. Onpenenutb, CKOIBKO
cTouT | Kr 1 Y KT 3TUX ke KOH(]eT.

Begin34-. U3BecTHO, 4TO X KT MIOKOIATHBIX KOH(pET cTouT A pyodieid, a Y Kr upu-
cok cTouT B pyb6ieit. OnpenennTs, CKOIBKO CTOUT 1 KT IIIOKOJIAIHBIX KOH(DET,
1 Kr UpHUCOK, a TaK’Ke BO CKOJILKO pa3 MIOKOJIHbIE KOH(EThI TOPOKE UPUCOK.

Begin35°. CkopocTb j01ku B cTOsiuek Bojie V KM/4, CKOPOCTh TeueHus pekr U km/4
(U < V). Bpemst ABUXEHHS JTOJKHU 110 03epy T 1 4, a 110 peke (IPOTUB TCUCHUSI)

— T 2 u. OnpenenuTs myTh S, TPOWUICHHBIN JTOIKON (IIyTh = BPEMS- CKOPOCTb).
Y4ecTh, 4TO TIPU JBMXKEHHUH MPOTHUB TEYCHUSI CKOPOCTh JIOJKM YMEHBIIIACTCS
Ha BEJIMYMHY CKOPOCTU TEUCHHSL.

Begin36°. Ckopocth nmepBoro aBToMo0Omist V 1 km/4, BToporo — V 2 KM/4, paccTosi-

HUE MeXTy HUMHU S kM. OTIpeIeTuTh pacCTOsIHUE MEXTy HUMHU Yepe3 T 4acos,
€CJIM ABTOMOOMIIM Y IAJISIOTCS APYT OT Apyra. /JlaHHOe paccTosiHHE PaBHO CyM-
M€ HA4YaJIbHOTO PAcCTOSHUS M OOLIEro MyTH, MPOJIETAHHOTO aBTOMOOUIISIMH;
OOIINI MyTh = BpeMs + CyMMapHasi CKOPOCTb.

Begin37-. Cxopocts niepBoro aBTomoomts V 1 kM/4, BToporo — V 2 KM/4, paccTosi-

HUE MeXITy HUMHU S kM. OnIpeieTuTh pacCTOSIHUE MEXITy HUMHU uepe3 | 4acos,
€CJIM aBTOMOOMJIM MEPBOHAYATIBHO JBUKYTCSI HABCTpEUy Ipyr apyry. JanHoe
pacCcTOsIHUE PABHO MOYJIIO Pa3HOCTH HAYAJIbHOTO PACCTOSHUS U OOIETro MyTH,
MPO/ICIAHHOTO ABTOMOOMJISIMU; OOIIUIA TTyTh = BPEMS * CyMMapHasi CKOPOCTb.

Begin38-. Pemmts nuHelinoe ypaBuenue A-X + B = 0, 3aganHoe cBonmu K03 du-

nueHTamu A u B (koaddurnment A He pasen 0).

Beqgin39-. Haiitu xopuu xeadpammnozco ypaeuenus A-x2 + B.x + C = 0, 3anmaH-

HOro cBouMu kodddumuentamu A, B, C (kospdunment A ue pasen 0), ec-
JIM U3BECTHO, YTO JUCKPUMHUHAHT YPAaBHEHUS MOJOXKUTENIECH. BpiBecTn BHava-
Jie MEHBIIUM, a 3aTeM OONBIINN U3 HalIeHHBIX KopHel. KopHu kBagpaTHOTO
ypaBHEHUS HAXOATCS 1O popMmyJie

X1 2= (-B+ D)I(2-A),



rne D — ouckpumunanm, pasusiii B2 - 4-A-C.

Beqin40-. HaiiTu pelienne cucmemvl iunetnbix ypasHeHull BUAa

Ai-x+B1y=Cy,
Agx + Bey =
Cs,

3amanHoM cBomMu Kod(ddummentamu A1, B1, C1, Az, B2, C2, ecnu usBectHo,
YTO JaHHas CHCTEMa MMEET eJUHCTBEHHOE pelenne. Bocmoas3oBaThes Gop-
MyJTaMH

X=(C1-B2 - C2-B1)/D, y=(A1-C2 -Az-C1)/D,
rme D=A1-B2 - A2:B;1.

2 Llenble yncna

Bce BXxOoaHbBIE U BBIXOJIHBIE JIAHHBIE B 3aJaHUSAX 3TOW TPYNIIbI SABJISIOTCS 1€-
JeIMH YrcIamMu. Bee uncna, s KOTOPBIX YKa3aHO KOJW4YecTBO 1udp (IBy3HAUHOE
YHUCJIO, TPEX3HAYHOE YHCJIO M T. J.), CYATAIOTCS IOJ0XKHUTEIbHBIMH.

Integerl-. /lano paccrosinue L B cantumerpax. Mcnonp3ys onepaiuio aeaeHuUs
HAIeJI0, HAaTH KOJUYECTBO MOJIHBIX MeTpoB B HeMm (1 merp = 100 cm).

Integer2-. /lana macca M B kusorpammMax. Micromns3ys onepanuio JeJIeHus Haleo,
HaWTH KOJIMYeCTBO MOJHBIX ToHH B Hel (1 Tomma = 1000 kr).

Integer3-. Ian pa3mep ¢aiina B Oaiitax. Mcrnonb3ys onepanuio AeaeHUs HaLEo,
HaWTH KOJIMYECTBO MOJHBIX KUJIOOAWTOB, KOTOPhIE 3aHMMAET JaHHBIA (aii
(1 xumobaitt = 1024 Gaiita).

Integer4-. Jlansl nenbie moyoxuTenbHbie uncia A u B (A > B). Ha orpeske miu-
HbI A pa3MenieH0 MaKCUMaJIbHO BO3MOXHOE KOJUYECTBO OTPE3KOB JIMHBI B
(6e3 HanmoxeHuit). Mcronp3ys onepaiuio JIeJIeHUs Hallelo, HAalTH KOJUYECTBO
OTpe3KoB B, pasmenieHHbIX Ha oTpe3ke A.

Integer5-. [lansl nenbie monoxutensupic yncia A u B (A > B). Ha otpeske minHb A
pPa3MeIeHO MAaKCHUMaJIbHO BO3MOXKHOE KOJMYECTBO OTPE3KOB JUITMHBI B (6e3
HaJIO)KeHUH ). VIcT10JIb3Y s Onepalyio B3sTHSI OCTATKa OT JISJICHU S HAaIleJlo, HAauTH
JUTMHY HE3aHSITOW 4acTH oTpe3ka A.

Integer6-. Jano aBy3naunoe uncio. BeiBecTu BHavaie ero JieByro udpy (aecst-
KH), a 3aTeM — ero npaByro nudpy (eauHuilsl). s HaxokIeHUsT AECATKOB
UCII0JIb30BATh OMEPAIUIO ICTICHUS HAIleNO0, IS HAaX0XKICHUS eIMHUI] — OIle-
paIrio B3ATHS OCTaTKa OT JEICHUSI.

Integer7-. Jlano aBy3HadHoe uncio. HallT cymmy U npousBeneHue ero mudp.

Integer8-. Jlano nBy3HauHoe 4KciI0. BRIBECTH YKCII0, TOYyUYEHHOE MPH TTepecTa-
HOBKE HU(P UCXOTHOTO YHUCIIA.



Integer9-. [lano TpexznauHoe uncio. Mcrnomnab3ys ofHy onepaiuio 1eJIeHus Hallenlo,
BBIBECTH NIEPBYIO LU (PPY AAHHOTO YK ciia (COTHH).

Integerl0-. Jano Tpex3HauHOE Ynciio. BeiBecTH BHaUase ero nmociae o nudpy
(eIMHUIIBI), a 3aTeM — €r0 CPEAHIO HUPPY (AECATKH).

Integerll-. Jlano TpexzHauHoe yucio. Hailtu cymmy u nipousBeneHue ero mudp.

Integerl?2-. lano TpexaHauHoe Ynciio. BeIBeCTH 4 CI10, TOTYyYE€HHOE MPU ITpoUTe-
HUU UCXOJTHOTO YK CJIa CIIpaBa HaJIEBO.

Integerl3-. Jano Tpex3HavyHoe 4ynciIo. B HeM 3a4epKHYIIM MEPBYIO cieBa UQPY U
NpUIIKUCAIH €€ ClipaBa. BeIBECTH MOTYyUYEHHOE YKCIIO.

Integerl4-. Jlano Tpex3zHauyHOE yKclio. B HeM 3a4epKHYJIM ITepBYIO clipaBa Uppy
U TpUINKCAIA €€ clieBa. BBIBECTH MONIyYEHHOE YHCIIO.

Integerl5-. lano TpexsHauHoe uncio. BeiBecTu uncio, mojay4eHHoe Mpu mnepecra-
HOBKE ITU(P COTEH U JIECATKOB UCXOJHOTO YKclia (Harmpumep, 123 nepeier B
213).

Integer16-. Jlano Tpex3HayHOE YK 0. BeiBecTr 4mcIio, MogydyeHHOE NP MmepecTa-
HOBKE ITU(P AECITKOB U €AUHUII KCXOIHOTO YKcia (Hampumep, 123 mepeiaet
B 132).

Integerl7-. Jano menoe uncio, 6onpiiee 999. Mcnonb3ys 0JHY OMEpaIyio aeie-
HUS HaleJI0 U OJHY OMNEPALMIO B3SITHS OCTaTKa OT JAeJeHUs, HalTu nudpy,
COOTBETCTBYIOIIYIO pa3psAay COTEH B 3alKCH 3TOTO YHCIIA.

Integerl8-. Jdano nenoe uncio, 6onbiree 999. Mcnonb3ys 0JHy ONeparuio aele-
HUSI HaIeJI0 U OJHY OTEPAIMIO B3SITHS OCTaTKa OT JeJeHUs, HauTu 1udpy,
COOTBETCTBYIOUIYIO pa3psay THICSY B 3alUCH 3TOTO YMCIA.

Integer19-. C nayana cyrok npomuio N cekynn (N — menoe). Haiitu komudecTBo
MOJIHBIX MUHYT, MPOIIEANINX C Ha4yaja CyTOK.

Integer20°. C nayana cyrok npouuio N cexynn (N — menoe). Haiitu konuyecTBo
MIOJIHBIX YaCOB, MPOIISANINX ¢ HaYajia CyTOK.

Integer21-. C nayana cyrok npomuio N cekynn (N — menoe). Haiitu komuyecTBo
CEKYH/I, MPOIIEIIINX C Havyaiga MOCHeqHENH MUHYTHI.

Integer22-. C navana cyrok nponuio N cekynn (N — menoe). Haiitu komudecTBo
CEKYH/I, MPOIIEIIINX C Hayaja MOCJIEIHEro yaca.

Integer23-. C nayana cyrok npouuio N cexyna (N — nenoe). Haiitu konuyecTBo
MOJIHBIX MUHYT, MPOUIEANINX C Havajla IMOCJIEeIHEro Jaca.

Integer24-. Inu Heaenu mpoHyMepOBaHbI CIIETYOITUM 00pa3oM: 0 — BOCKpECeHbeE,
1 — moHenenbHUK, 2 — BTOPHUK, . .., 6 — cy006oTa. J[ano memnoe uncno K,
nexaniee B auanasone 1-365. Onpenenuts HOMep AHS Henaenu s K-ro aHs
rojia, €CJIM M3BECTHO, YTO B 3TOM roay 1 sHBaps ObUIO MOHEIECIBHUKOM.

Integer25-. /Inu Heaenu mpoHyMepOBaHbI CIISTYOITUM 00pa3oM: 0 — BOCKpECeHbeE,
1 — moHenenbHUWK, 2 — BTOPHUK, . .., 6 — cy006oTa. Jlano menoe uncno K,



nexaiee B auana3zoHe 1-365. Onpeaenuts HOMEpP AHS Henenu ais K-ro qHs
roja, €clidi MU3BECTHO, 4YTO B 3TOM roay 1 siHBapsi ObUIO YETBEPIOM.

Integer26-. /Iau Hemenu mMpoOHYMEPOBaHBI CIAEAYIONIUM o0pa3om: | — moHeneb-

HUK, 2 — BTOPHIUK, . . . , 6 — cy000Ta, 7 — Bockpecenbe. Jlano nenoe uncio K,
nexaree B auamnazone 1-365. Onpenenuts HOMep AHS Heaenu s K-ro nHs
roja, €ciii MU3BECTHO, YTO B ATOM Toay 1 ssHBaps ObUIO BTOPHUKOM.

Integer27-. lau Hengenu mpoHYMEpPOBaHBI CIEAYIONTUM 00pa3oM: | — moHeaeb-
HUK, 2 — BTOPHIUK, . . ., 6 — cy000Ta, 7 — BockpeceHbe. Jlano nenoe uncio K,
nexainiee B auanazone 1-365. Onpenenuts HOMEp AHS Heaenu s K-ro nHs
rojia, €clii M3BECTHO, 4YTO B 3TOM roay 1 stHBapsi Obuio cyOOOTOM.

Integer28-. /Inu Hepgenn mpoHYMEpPOBaHBI CICAYIONIUM 00pa3oM: | — moHeaeb-
HUK, 2 — BTOPHIUK, . . ., 6 — cy000Ta, 7 — Bockpecenbe. Jlano nenoe uncio K,
Jexamiee B auana3oHe 1-365, u nenoe unciao N, nexamniee B quana3ode 1-7.
Onpenenuth HOMep IHS Hexenu aig K-ro gHS rojma, €clim M3BECTHO, YTO B
sToM Toay 1 sHBaps Obuto gHeM Hexaenu ¢ Homepom N.

Integer29-. Jlansl nensie mooxurenbHble uncia A, B, C. Ha npsamoyronsHuke pas-
Mepa A B pa3MenieHO MaKCHMallbHO BO3MOYKHOE KOJIMYECTBO KBaJIpaTOB CO
cropoHoii C (6e3 HaymoxeHui ). HaliTH KOJIMYecTBO KBaAPaTOB, Pa3MEIICHHBIX
Ha MPSAMOYTOJILHUKE, a TaKXKe IJIOMAb HE3aHSITOW YacTH MPSMOYTOJbHUKA.

Integer30-. [lan HOMep HEeKOTOpOro roja (Leoe MoJOKUTEeIbHOE Ynciio). Omnpe-
JICTTUTh COOTBETCTBYIOIIUM €My HOMEp CTOJIETHUS, YUUTHIBAs, UTO, K IPUMEDY,
HayvasioM 20 croserus Obu1 1901 rog.

3 Jlornyeckue BbipaxeHuUs

Bo Bcex 3aganusax JaHHOM rpynibl TpeOyeTcsl BBIBECTH JIOTMYECKOE 3HAUECHUE
TRUE, €CJIM MPUBEICHHOE BBICKA3bIBAHUE JUIS NPEII0KEHHBIX NCXOAHBIX JAHHBIX
ABJIICTCS] UICTUHHBIM, U 3Ha4ue€HUE FALSE B IPOTUBHOM citydae. Bee uucia, s Ko-
TOPBIX YKa3aHO KOJIMYECTBO U(P (ABY3HAUHOE YUCIIO, TPEX3HAYHOE YHCIIO U T. 1.),
CUMTAIOTCA LEJIBIMU MOJIOKUATEITBHBIMU.

Booleanl-. /lano nenoe uucio A. [IpoBeprTh HCTUHHOCTH BBICKa3bIBaHUS: « Huc-
710 A SIBIISICTCS TTOJIOKUTEITBLHBIM) .

Boolean2-. /lano nienoe uucio A. IIpoBepuTh HCTHHHOCTH BhICKa3bIBaHUS: « Uuc-
710 A SBJISICTCS HCUCTHBIM).

Boolean3-. /lano nenoe yucio A. IIpoBepuTh HCTUHHOCTH BhICKa3bIBaHUS: « Uuc-
710 A SIBJISICTCSI YETHBIMY) .

Boolean4-. Jlaus! 1Ba nenbix yncia: A, B. IIpoBepuTh HCTHHHOCTD BBICKA3bIBAHMS:
«CrpaBemmBel HepaBeHCTBAa A > 2 1 B < 3».,

Boolean5-. Jlansi aBa nenbix uncia: A, B. [IpoBepuTh HCTHHHOCT BHICKA3bIBAHMS:



«CnpasennuBsl HepaBeHcTBa A > 0 mim B < _ 2».

Boolean6-. /lansl Tpu menbix yucna: A, B, C. TIpoBepuTh HCTUHHOCTD BBICKA3bI-

BaHus: « CripaBesivBO J1BOMHOE HepaBeHCTBO A < B < C».

Boolean7-. [lansl Tpu nenbix uucna: A, B, C. TIpoBepuTh UCTUHHOCTH BBICKA3bI-
BaHus: «Yucnao B Haxogutes mexay unciamu A u C».
Boolean8-. Jlaus! aBa 1ienbix yncia: A, B. IIpoBepuTh HCTUHHOCTH BHICKA3bIBAHHUS:
«Kaxnoe us uncen A u B HeueTHOEY.
Boolean9-. Jlausl aBa nenbix uncia: A, B. [IpoBepuTh HCTHHHOCTD BHICKAa3bIBAHHMS:
«Xo0Ts ObI ogHO 13 uncell A 1 B HeueTHOEY.
Booleanl10-. Jlaub! aBa 1ensix yncna: A, B. [IpoBepuTh HCTHHHOCTh BBICKA3bIBa-
Hus: «PoBHO oxHO M3 yncen A u B HeueTHOEY.
Boolean11-. Jlansl aBa mensix uncia: A, B. [IpoBepuTh HCTHHHOCTH BBICKA3bIBa-
Hus: «Yucna A u B uMerOT 0AMHAKOBYIO YETHOCTBY.
Boolean12-. lausl Tpu nensix uucia: A, B, C. TIpoBepuTh HCTHHHOCTD BHICKA3bI-
Banus: «Kaxnoe u3 unucen A, B, C nmomoxurensHoe».
Boolean13-. [lausl Tpu 1enbix yncia: A, B, C. [IpoBepuTh HCTUHHOCTh BBICKA3bI-
BaHUs: «X0Ts ObI 01HO U3 yuced A, B, C mosoxurenpHoe).
Boolean14-. Jlansi Tpu nienbix uucia: A, B, C. IIpoBepuTh HCTHHHOCTh BBICKA3bI-
BaHus: «PoBHO ogHO U3 yncen A, B, C nonoxutenbHoe».
Boolean15-. [lansl Tpu nensix yncia: A, B, C. TIpoBepuTh HCTHHHOCTD BHICKA3bI-
BaHus: «PoBHO nBa u3 uncen A, B, C ABISIIOTCS MOI0XUTETbHBIMID.
Boolean16-. /lano nenoe monoxutenbHoe i ciio. [IpoBeprTs HCTHHHOCTH BHICKA-
3bpIBaHUS: «J[aHHOE YKCIIO SBIISETCS YETHBIM JIBY3HAYHBIMY).
Booleanl17-. /lano 11e510€ mosioskuTeIbHOe Yucio. [IpoBepuTh HCTHHHOCTD BBICKA-
3bpIBaHUS: «J[aHHOE YMCIIO SBISETCS HEUETHBIM TPEX3HAYHBIMY.
Boolean18-. [IpoBeputh HCTHHHOCTB BhICKa3bIBaHUs: « Cpeliu TPEX JaHHBIX I[EJTBIX
YHcel €CTh XOTs Obl 0/IHA MTapa COBIAIAIOIINXY.
Boolean19-. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHUsS: « Cpe/in TPEX TAaHHBIX IEITBIX
YHCeN €CTh XOTS Obl OJIHA Iapa B3aMMHO MPOTUBOMOJIOKHBIX .
Boolean20-. /lano tpex3naunoe 4ucio. [IpoBepUTh HCTUHHOCTH BBHICKA3bIBAHHSL:
«Bce nudpsl 1aHHOTO YKClIa pa3TUuYHbD).
Boolean21-. /lano tpex3naunoe 4uciio. [IpoBepUTh HCTUHHOCTH BBHICKA3bIBAHHSL:
«udpel tTanHOTO YKCIa 00Pa3yIOT BO3PACTAIOLIYIO MTOCIIEI0BATEILHOCTDY.
Boolean22-. Jlano tpex3naunoe 4uciio. [IpoBepUTh HCTUHHOCTH BBHICKA3bIBAHMSL:
«udpsl qaHHOTO YKICIIa 00pa3yOT BO3PACTAIONIYO HITH YOBIBAIOIIYO TTOCIIE-
JOBATEIBHOCTH.
Boolean23-. Jlano derbipex3HauyHoe unciao. [I[poBepuTh HCTHHHOCTH BBHICKA3bIBa-
HUs: «J[aHHOE YU CII0 YUTACTCSI OMHAKOBO CJIEBa HAIIPABO U CIIPaBa HAJIEBOY.
Boolean24-. Jlausi uncina A, B, C (uucio A He paBHo 0). PaccmoTpes



ouckpumunanm D = B2 — 4-A-C, mpoBepUTh UCTUHHOCTb BHICKA3bIBAHUS:
«KBagparnoe ypaBuenue A-x2 + B-X + C = 0 umeeT BeUIECTBEHHbBIC KOPHU.

Boolean25-. /lanbi uncna X, Y. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHUS: « Touka ¢
KoopauHaTamMu (X, Y) JIEKHT BO BTOPOH KOOPJMHATHOM YETBEPTH.
Boolean26-. /Tanbi uncina X, Y. [IpoBepuTh HCTHHHOCTH BhICKa3biBaHUs: « Touka ¢
KoopauHatamMu (X, Y) JIEKHT B YETBEPTOH KOOPAMHATHON YETBEPTHY.
Boolean27-. Jlaubl uncinaX, y. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHMs: « T ouka ¢

KoOpAUHAaTaMmH (X, Y) JIEXKUT BO BTOPOU WJIA TPEThEN KOOPAUHATHOM YETBEPTU».
Boolean28-. /laubi uncinaX, y. [IpoBepuTh HCTUHHOCTH BBICKA3bIBaHMS: « T ouka ¢
KoopauHatamu (X, Y) JIS)KUT B TIEPBOM MJIM TPEThCH KOOPIUHATHON YETBEPTHY.

Boolean29-. lansruncnaX, y, X1, Y1, X2, Y2. [IpoBepuTh HCTUHHOCThH BBICKA3bIBa-
Hus: «Todka ¢ koopauHaTtamu (X, Y) JEKHUT BHYTPU IPSAMOYTOJIbHUKA, JIEBas
BEPXHSSA BEpIIMHA KOTOPOTO MMEET KOOPAWHATHI (X1, Y1), MpaBas HUKHSII —
(X2, Y2), @ CTOPOHBI MapajieabHbl KOOPIAUHATHBIM OCSIM.

Boolean30-. [Tansl niesbie uncia a, b, C, siBIsiFonuecs CTOpOHaMU HEKOTOPOTo Tpe-
yroibHUKa. [[poBepUTh MCTUHHOCTH BBICKA3bIBAHUS: « T pEyroibHUK CO CTOPO-
HaMmH &, b, C sBisleTCs paBHOCTOPOHHUM .

Boolean31-. /Tausl 1ienbie yncia @, b, C, sBisronuecst CTopoHaMu HEKOTOPOTO Tpe-
yroiabHUKa. [[poBEpUTH HCTUHHOCTD BBICKA3bIBAHUS: « T PEyroJIbHUK CO CTOPO-
HamHu a, b, C sBiseTcs paBHOOEIPEHHBIMY .

Boolean32-. /lansl 1iesbie uncia a, b, C, siBIsFonuecs CTOpOHaMH HEKOTOPOro Tpe-
yroiabHUKa. [[poBEpUTH MCTUHHOCTD BBICKA3bIBAHUS: « T PEyroJIbHUK CO CTOPO-
HamH a, b, C sBiseTCS MPAMOYTOIBLHBIM) .

Boolean33-. [lans nenbic uncia a, b, ¢. [IpoBepuTh HCTUHHOCTH BHICKA3bIBAHUS:
«CyIecTByeT TPEYroJbHUK CO CTOPOHaMH a, b, C».

Boolean34-. /lanbl KoopAWHATHI MOJIS IIAXMATHOW JOCKH X, Y (IIeJble Yucia, Jie-
Kaipe B auana3zoHe 1-8). YuuTeIBas, 4To jeBoe HibKHee mose nocku (1, 1)
SBJISIETCS YEPHBIM, TPOBEPUTH ICTUHHOCTD BhICKa3bIBaHUs: « [laHHOE moJie sIB-
JSIETCS OCITBIMY .

Boolean35-. Jlanbl KOOPAXHATHI ABYX PA3IMYHBIX IOJIEH IIAXMAaTHOH IOCKH X1,
Y1, Xe, Ye (L1ebIe UMca, JIexkalue B auamnazone 1-8). [IpoBepuTh HCTUHHOCTH
BBICKa3bIBaHUS: «JJaHHBIE TTOJIST UMEIOT OJIMHAKOBBIN IIBETY .

Boolean36-. /larbl KOOpAMHATHI IBYX Pa3IMYHBIX ITOJICH IIaXMaTHOM TOCKH X1, Y1,
Xz, Y2 (11eble yucna, aexariue B Auana3one 1-8). [[poBepuTh HCTUHHOCTH BbI-
CKa3bIBaHUS: «JIaIps1 32 OIMH X0 MOXKET TTEPEUTH C OJTHOTO MOJIS Ha IPYTOEY .

Boolean37-. /lanbsl KOOPAMHATHI ABYX Pa3IMYHBIX MMOJCH MIAXMATHOW JTOCKH X1,

Y1, Xe, Ye (LIebIe UM ca, JIekaue B auamnazone 1-8). [IpoBepuTh HCTUHHOCTH
BbhICKa3bIBaHUs: «KOpoib 3a OJIMH XOJ MOXET MEPEUTH C OJHOrO MOJS Ha

TPYTOEe» .



Boolean38-. Jlanbl KOOpAMHATHI IBYX Pa3IMYHbIX IMOJICH MAaXMAaTHOMW JTOCKH X1,
Y1, X2, Y2 (11e7pI€ uncla, iexkaniue B Auamna3one 1-8). [IpoBeputh HCTUHHOCTD
BbICKa3bIBaHUs: « CJIOH 32 O/IMH X0/ MOKET MEPEUTH C OTHOTO IOJI HA IPYTOEY .
Boolean39-. /lanbl KOOpAMHATHI IBYX pa3IMYHBIX ITOJICH IIaXMaTHOU TOCKH X1, Y1,
X2, Y2 (Lenble yucna, aexaine B auanasone 1-8). [[poBepuTs HCTUHHOCTH BbI-
cka3bIiBaHus: « Dep3b 32 OJIUH XOJ MOXKET MEPEUTH C OJHOTO MOJISI Ha APYTroe».
Boolean40-. Jlanbl KOOpAMHATHI IBYX Pa3IHYHBIX MOJICH IIaXMaTHOW JOCKU X1,
Y1, X2, Y2 (11e7pI€ unclia, Iexaniue B quamna3zone 1-8). [IpoBepuTh HCTUHHOCTH
BbICKa3bIBaHUsL: « KOHB 32 OZTMH XOJ1 MOKET IEPENUTH C OJTHOTO IOJISI HA IPYTOEY .

4 YcnoBHbIN onepaTtop

If1. Tano menoe uucio. Eciim oHO sIBIISIETCS MOJIOKUTEIBHBIM, TO MPUOABUTH K
HeMy 1; B IpOTUBHOM CiTy4yae HE U3MEHSTh ero. BEIBECTH OTyUYeHHOE YHCIIO.

If2. Tano nenoe uucno. Eciin oHO sIBIIsSIETCS MOJIOKUTEIBHBIM, TO MPUOABUTH K
HeMy 1; B MPOTHBHOM CITydae BBIYECTh M3 Hero 2. BEIBECTH MOTyYeHHOE YK CIIO.

If3. Tano nenoe uucno. Eciin oHO sIBJIsSIETCS MOJIOKUTEIBHBIM, TO MPUOABUTH K
HeMy 1; ecau OTpUIATeNBbHBIM, TO BBIYECTh W3 HEro 2; €CIM HYJIEBBIM, TO
3ameHuTh ero Ha 10. BeiBecTu mosryueHHOE 4YHCIIO.

If4-. JlaHbl TpH HenbIX yncia. HaliTH KOJUYECTBO MOJIOKUTEIBHBIX YHCE B UCXO/I-
HOM Habope.

If5. Jlanbl Tpu menbiX uncia. HalTh KOJIMYeCTBO MOJOKHUTEIBHBIX U KOJUYSCTBO
OTPHUIIATEIBHBIX YHCEl B UCXOJIHOM Habope.

If6°. Janbl nBa uncia. BeiBecTr 0oJIbllee U3 HHUX.

If7. Jlanb! 1Ba uncia. BelBecTH MOPSAKOBBIA HOMEP MEHBIIIETO M3 HHUX.

If8°. danb! nBa uncia. BeiBecTr BHavase Oobliiee, a 3aTeM MEHbIIIEE U3 HUX.

If9. Jlanb! 1BE MepeMeHHbIe BenecTBeHHOTO THIA: A, B. [lepepacnpeneauts 3Haue-
HUS TaHHBIX IEPEMEHHBIX TakK, YTOOBI B A OKa3aJloCh MCHbIIICE U3 3HAUCHUH,
a B B — Oonpiiee. BoiBecTn HOBBIE 3HaueHUs] epeMeHHbIX A u B.

If10. dansr nBe nmepeMeHHble 1eaoro Tuna: A u B. Ecin ux 3HaueHHs HE paBHBI,
TO NIPUCBOUTH KAXKIOM MEPEMEHHOM CyMMY J3THMX 3HAUEHHUH, a €CIU PABHBI,
TO MPHUCBOUTH MEPEMECHHBIM HYJICBbIC 3HAUYCHHUS. BBHIBECTH HOBBIC 3HAYCHHS
nepeMeHHbIX A u B.

If11. Jlans! ABe mepeMeHHEbIC 1ieoro Tuna: A u B. Ecnu ux 3HaueHus He paBHBI, TO
MPUCBOUTH KAXKJIOW IEPEeMEHHON OoJIblliee U3 ITUX 3HAUCHUM, a €CITU PaBHBI,
TO MPUCBOUTH MEPEMEHHBIM HYJIEBbIE 3HAUCHUs. BbIBECTH HOBBIE 3HAUCHUS

nepeMeHHbIX A u B.
If12°. Jdanbl Tpu uucna. HaliTh HamMeHbIllee U3 HUX.



If13. Jlanbr Tpu uucia. HaiiTu cpemHee u3 HUX (TO €CTh YHCIO, PACTIOIOKCHHOE
MEXTy HAaMMEHBIITUM U Hau O0JIBIIINM).

If14. JTanbr Tpu uncia. BeiBecTn BHavajie HAMMEHBIIEE, a 3aTeM HauOOJIbIIIee 13
JTAHHBIX YK CE]L.

If15. Jdansl Tpu uncna. Haiitu cymMMy BYX HAaOOJIBIIMX U3 HUX.

If16. J{ansl Tpu mepemeHHblie BemiecTBeHHoro tuma: A, B, C. Eciu ux 3HadeHus
YHOOPSI0YEHBI 110 BO3pacTaHMIO, TO YJIBOWTH MX; B IPOTUBHOM ClIydac 3aMe-
HUTbH 3HAYEHUE KAXKIOU MEPEMEHHON HA MPOTUBONOJI0KHOE. BpIBECTH HOBBIE
3Ha4YeHUs epeMeHHbIX A, B, C.

If17. J{anel Tpu mepemeHHble BemiecTBeHHoro tuma: A, B, C. Eciu ux 3HadeHus
YIOPSI0YCHBI 110 BO3PACTaHMIO TN YOBIBAHHIO, TO YIABOWUTH MX; B MPOTHB-
HOM cJTyJae 3aMEHHUTh 3HAaUYECHHUE KaKI0H MEePEeMEHHON Ha MPOTHBOIOIOKHOE.
BriBectn HOBBIC 3HaueHHS nepeMeHHBIX A, B, C.

If18. Jlansl TpH 1eBIX YKCIIA, OJHO U3 KOTOPBIX OTJIMYHO OT JBYX JIPYTHX, paB-
HBIX MEXAy co0oil. OnpenenuTh MOPSAKOBBIA HOMEp YHClia, OTIIMYHOTO OT
OCTAaJIbHBIX.

If19. /lanbl YeThIpe LENbIX YMCIIA, OAHO M3 KOTOPBIX OTIIMYHO OT TPEX JAPYTHX,
PaBHBIX MEXTy c000i. OnpenenuTh HOPSIIKOBBIH HOMEP YKCIIa, OTIIMYHOTO OT
OCTAaJIbHBIX.

If20. Ha uucnoBoit ocu pacmonoxensl Tpu Touku: A, B, C. Onpenenuts, kakas u3
nByx nocneaHux Touek (B umu C) pacmonoskena Ommke K A, U BBIBECTH ITY
TOYKY U €€ PacCTOSTHUE OT TOUKH A.

If21. JlaHbI 1IEI0YMCIICHHBIC KOOPAMHATHI TOYKH Ha IIOCKOCTH. ECiin Todka coBIa-
JaeT C HavaJoM KoopauHaT, To BeiBecTH (. Ecnu Touka He coBmamaer ¢ Hava-
JIOM KoopauHat, HO JeuT Ha ocu OX unu OY, To BBIBECTH COOTBETCTBEHHO |
unu 2. Ecniu Touka He JIGKUT HAa KOOPAWMHATHBIX OCSX, TO BBIBECTH 3.

If22°. JlaHbI KOOpAMHATHI TOYKH, HE JIeXkalllel Ha KoopAuHATHBIX ocsax OX u OY.
OnpenenuTh HOMEP KOOPAWHATHOW YETBEPTH, B KOTOPOU HAXOMMUTCS JaHHAS
TOYKA.

If23. JlaH®bI 11€710YMCIICHHBIC KOOPAMHATHI TPEX BEPIIMH MPSIMOYTOJIbHUKA, CTOPOHBI
KOTOPOTO TapajuIeIbHbl KOOPJAMHATHBIM OcsM. HalTm KoopAuHATBI €ro
YETBEPTON BEPILIMHBI.

If24. JInst qaHHOTO BEIIECTBEHHOTO X HAWTH 3Ha4YeHHE cienyromed GyHkiuu f,

HpI/IHI/IMaIOH_[eﬁ BCIIICCTBCHHBIC 3HAUYCHU .

f(x) = 2.sin(x), ecimux >0,
6 —X, ecou X < 0.

If25. lyis maHHOTrO 1IEJI0ro X HAMTH 3HaYeHUeE cienyromiei ynkuuu f, mpuHrMaro-

€Y 3HaYEHU I 11€JI0T0 TUIIA:

f(x) = 2X, ecmuXx< —2wummx>2,



3X, B IOPOTHBHOM CIIyYae.

If26°. /lyis maHHOTO BEIIECTBEHHOrO X HAWTH 3HauYeHUE cienyromed GyHkiuu f,
MPUHUMAIOIIEH BEIECTBEHHBIC 3HAUCHUS:

—X, ecmu X< 0,
f(x) = x2 ecm0<Xx<2,
4, ecmu X=> 2.
If27. Jnst maHHOTO BEIICCTBEHHOTO X HAWTH 3HAYCHHE ciaeayromied ¢pyHkmuu f,
MIPUHUMAIOLIEN 3HAYEHUS LEJIOT0 TUTA:

0, ecmu x <0,
f(x) = 1, ecmu X npunamiexur [0, 1), [2,3), ...,
-1, ecmu X npunamiexur [1, 2), [3,4), ... .

If28. /lan HOMep roma (MOJOKHUTENBHOE IeToe uncio). OnpenenuTh KOTHIeCTBO
JHEW B 3TOM rody, YYUTHIBas, YTO OOBIYHBIN roJi HaCUUTHIBAET 365 nHEH, a
BHUCOKOCHBIN — 366 mHell. BUCOKOCHBIM cunTaeTCs roj, Jendmuiicsa Ha 4, 3a
HUCKIIFOYEHUEM TeX rofoB, Kotopsie aensaTcs Ha 100 m He penstcs Ha 400
(manmpumep, roast 300, 1300 u 1900 ue apastores BucokocHsiMu, a 1200 u 2000
— SIBJISIFOTCSI).

If29. ano menoe umciio. BeiBecTn ero cTpoKy-OlUcaHue BHIA «OTPHUIIATEIIHHOEC
YETHOE YHUCIIO», «HYJIEBOE YHCIIO», KITOJIOKUTEIIbHOE HEYETHOE YUCIIO» U T. 1.
If30. Jlano memoe uucino, nexamiee B Auana3zone 1-999. BeiBecTu ero cTpoky-
ONKCaHUE BUJIA K YETHOE JIBY3HAYHOE YU CII0Y, « HEYETHOE TPEX3HAUHOE YU CIIOM

U T. ]I

5 Onepatop BbIOOpa

Casel. Jlano nenoe uncio B auama3oHe 1—7. BEIBECTH CTpOKYy — Ha3BaHHE JHS
HEJIeJIM, COOTBETCTBYIOIIEE TaHHOMY YuciTy (1 — «IOHEeIeTBbHUKY, 2 — «BTOP

HUK» U T. [I.).

Case?2. Jlano nenoe uncio K. BeiBecTr CTpOKy-OMmMcaHue OIEHKH, COOTBETCTBYIO-
et grciy K (1 — «mioxo», 2 — «HeyI0BIETBOPUTEIHHOY, 3 — «YIOBICTBOPH-
TEJIbHO» , 4 — «XOopo1Io», d — «oTian4Ho»). Ecu K He nexxut B tuanazone 1-5,
TO BBIBECTH CTPOKY «OIITHOKa.

Case3. [lan HoMep MecsIa — Iiejioe unciIo B auamna3zone 1-12 (1 — suBapp, 2 — de-
BpaJib U T. 11.). BeIBeCTH Ha3BaHME COOTBETCTBYIOIIETO BPEMEHH Tojia («3UMay,
«BECHA», «JIETO», «OCCHBY).

Case4-. Jlan HoMep Mecsiia — LeJIoe Yuciio B auamna3one 1-12 (1 — suBapsp, 2 —
dbeBpanb u T. A.). OnpeneauTh KOTUYECTBO AHEH B 3TOM MeCsIIe sl HEBUCO-
KOCHOTO TOoja.



Case5. Apudmerndeckue ASUCTBUS HAJA YUCIAMU MPOHYMEPOBAHBI CIIEAYIOIIUM
obOpazoM: 1 — crioxkeHnue, 2 — BbIYUTAHUE, 3 — YMHOXeHUE, 4 — neneHue. Jlan
Homep nerictBus N (1iesnoe uncio B quana3one 1—4) u BeiecTBeHHbIE yuciaa A
u B (B He paBHO 0). BBIOJIHUTE Ha/T YU CITAMU YKA3aHHOE JICHCTBUE U BBIBECTH
pe3yIbTar.

Case6. Enunuiisl [HB TPOHYMEPOBAHKI ClIeIyIoMUM oOpa3zom: 1 — nenumerp,
2 — KuJjoMmetrp, 3 — MeTp, 4 — MIuIMMeTp, S — cantumetp. [laH Homep
eAUHUIIBI JUIMHBI (1IeJI0€ YKCIIO B AMamna3oHe 1-5) u ajauHa OTpe3ka B ITHUX
eAnHULax (BelecTBeHHOe uucio). HailTu miMHy oTpe3ka B MeTpax.

Case’. Equnuiibl Macchl TPOHYMEPOBAHBI CIEAYIOMUM 00pa3oM: 1 — Kuiiorpamm,
2 — MIJUIATpaMM, 3 — rpaMm, 4 — TOHHA, 5 — 1eHTHep. J[aH HoMep eauHH-
1kl Macchl (1eJI0e YUCJIO B JMarna3oHe 1-5) M Macca Tena B 3TUX €IWHHUIAX
(BemiecTBeHHOE uMclio). HaliTu maccy Tena B KujorpamMmax.

Case8. Jlanwl aBa menbix yucna: D (merap) u M (Mmecsir), omnpenensoniie mpa-
BWJIBHYIO JIaTy HEBUCOKOCHOTO rojia. BeiBectu 3Hauenuss D u M st natel,
MPEIIIECTBYIOMIEN YKa3aHHOM.

Case9-. [lanbl nBa mensix yucia: D (menp) u M (Mmecs), onpenenstonie mpa-
BUJIBHYIO JIaTy HEBUCOKOCHOTO roja. BeiBectu 3nauenuss D u M gns nater,
CIEIYIOIIEN 32 YKAa3aHHOM.

Casel0. Pobot moxeT mepememarbesi B 4eThlpex HarpabiieHusx («C» — cesep,
«3» —3anan, «}0O» — tor, «B» — BOCTOK) U npuHUMATH TPU LUU(POBBIE KO-
MaH/bl: 0 — TpOAOJKATh JBUXKEHHE, | — MOBOPOT HaAJIEBO,- 1 — MOBOPOT
HarpaBo. [lan cumBosn C — ucxoHOE HanpaByieHne podoTa u menoe yucio N
— MocllaHHasi eMy KOMaH 1a. BeIBeCTH HampaBjieHHE poOOoTa MOCe BbIOIHE-
HUS TTOTYYSHHON KOMaHJIbI.

Casell. JlokaTop OpueHTUPOBAH Ha OJIHY U3 CTOPOH cBeTa («Cy» — ceBep, «3» —
3anajn, «FO» —1or, « B» — BOCTOK) 1 MOKET IPUHUMATh TPH I (PPOBHIEC KOMAH-
Il TOBOPOTA: 1 — MOBOPOT HaJIeBO, —1 — MOBOPOT HaMpaBo, 2 — MOBOPOT Ha
180-. JTan cumBon C — wmcxoaHas opueHTaIus Jokaropa u 1enbie yuciaa N 1
u N 2 — 51Be mocnaHHble KOMaH/bl. BBIBECTH OpHEHTAIMIO JIOKaTOpa Mociie
BBITIOJTHEHUS TUX KOMaH]I.

Casel2. DneMeHTbl OKPYKHOCTH MPOHYMEPOBAHBI CIEAYIOMUM 00pa3om: 1 — pa-
muyc R, 2 — muamerp D = 2R, 3 — mmuna L = 2 TR, 4 — nyomane kpy-
ra S = 1m.R2. Jlan HOMep OJJHOTO M3 ITUX DJIEMEHTOB M €ro 3HaueHue. BriBecTn
3HAYEHMUS OCTAJIBHBIX JIEMEHTOB JAHHON OKPYKHOCTH (B TOM ke mopsiake). B
Ka4eCTBE 3HAUYCHUS TT UCMOJIb30BaTh 3.14.

Casel3. DneMeHTsI paBHOOEIPEHHOTO HPSIMOYTOIBHOTO TPEYTOIbHHKA IYOHYMeE-
pPOBaHBI CAeAYIOMMUM o0pa3om: 1 — karter a, 2 — TumnoreHy3ac =a- 2, 3 —



BbicoTa h, onymenHas Ha runoteny3y (h = ¢/2), 4 — mmomaas S = c.h/2.
Jlan HOMEep OJHOTO M3 ATUX AJIEMEHTOB M €ro 3HadeHue. BoiBecTH 3HaueHus
OCTAJIbHBIX AJIEMEHTOB JAHHOTO TPEYTOJIbHUKA (B TOM K€ MOPSJIKE).

Casel4. DneMeHTHl PaBHOCTOPOHHETO TPEYroJbHUKA MPOHYMEPOBAHBI CIEAYIO-
muM obpAsom: 1 — cropona a, 2 — panuyc Ri BIHCAaHHOH OKpPY)KHOCTH
(R1 = a- 3/6), y— pamuyc Rz omucannoii okpyxuoctu (Rz = 2-R1), 4 —
wiomaae S = a2+ 3/4. Jlan HoMep 0JIHOTO U3 ATUX PJICMEHTOB H €0 3HAYCHIE.
BriBecTr 3HaYEHUS OCTaIBHBIX 3JIEMEHTOB JJAHHOTO TPEYTOJIbHUKA (B TOM K€
MOPSIIIKE).

Casel5. Mactsam urpajibHbIX KapT MPUCBOEHBI MOPSAAKOBBIE HOMepa: 1 — mukwu,
2 — tpedsl, 3 — OyOHBI, 4 — uepBbl. JIOCTOMHCTBY KapT, CTApIINX ACCITKH,
npucBoeHsl HoMepa: 11 — Baster, 12 — nama, 13 — kopons, 14 — 1y3. [Janbl
nBa 1enbix ynuciaa: N — goctounctBo (6 <N <14) u M — macTh KapThl
(1 M 4. BeiBecT Ha3BaHHE COOTBETCTBYIOIIEH KapThl BHAA «IIECTEpKa
OyOeH», «J1aMa uepBei», «Ty3 Tped» U T. II.

Casel®6. [lano nienoe unciio B quanaszone 20—69, onpepensrorniee Bo3pacT (B rogax).
BriBecTH cTpoKy-onucaHue yKa3aHHOTO BO3pacTa, 00ecneunB MpaBUIbHOE CO-
TJIACOBAHME YUCIIA CO CIIOBOM «T0/», Hanmpumep: 20 — «aBaanath jget», 32 —
«TpUIUATH J1Ba ToAa», 41 — «COpPOK OJUH TOM».

Casel?. lano nienoe uncio B auanaszone 10-40, onmpeaernsromiee KOTMIECTBO yUueo-
HBIX 3aJaHUN 10 HEKOTOPOH Teme. BBIBECTH CTpPOKYy-ONMUCaHUE YKa3aHHOTO
KOJIMYeCcTBa3aJaHu i, 00eCIIeYrB MPaBUIIbHOE COTJIaCOBAHUE YKCIIa CO CIOBa-
MU «y4eOHOe 3a7aHuey, Hanpumep: 18 — «BoceMHamIaTh y4eOHBIX 3aJaHUIY,

23 — «aBaaLaTh TPU YYEOHBIX 3aaHUs», 31 — «TpUAIATh OJHO Y4eOHOE 3a-
JIAaHUEC) .

Casel8. Jlano menoe yucio B nuanazone 100-999. BeiBecTn CTpOKY-OIMMCaHHE
JAHHOTO 4Hcila, HapuMep: 256 — «ABECTH IATHAECAT MIECThY, 814 — «BO-
CEMbCOT YETHIPHAIATHY .

Casel9. B Bocrounom kaneHaape NpuHAT 60-JICTHUH IHUKI, COCTOSIIHN u3 12-
JICTHUX TIOJIIUKJIOB, 0003HAYaeMbIX Ha3BaHUSMH IIBETA: 3€JICHBIN, KPACHBIN,
JKEJTHIN, OCIbIN U YepHbIi. B Ka)KI0M MOAIMKIIE TOIbI HOCSAT Ha3BaHUS KUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPA, 3alilla, APaKOHA, 3MCH, JIOIIAM, OBI[bI, 00C3bsHEI,
KYpHIIbI, COOaku ¥ CBUHBHU. [10 HOMEpy rojia onpeneaInTh ero Ha3BaHue, eCiiu
1984 rox — Hayano MUKIIA: «TOJ 3€JIEHOU KPBICHD).

Case20. Jlansl aBa menbix yucia: D (meHp) u M (Mecs), onpeensionie mpa-
BUWJIBHYIO faTy. BeiBecTH 3Hak 30/1Maka, COOTBETCTBYIOMN 3TOM fnate: « Bomo-
neit» (20.1-18.2), «Pwi0b» (19.2-20.3), «OBen» (21.3-19.4), « Tenemy (20.4-
20.5), «bausnenp» (21.5-21.6), «Pax» (22.6-22.7), «JIeB» (23.7-22.8), «/le-
Bay (23.8-22.9), «Bech» (23.9-22.10), « Ckopnuon» (23.10-22.11), «Ctpe-



aeny (23.11-21.12), «Kozepor» (22.12-19.1).

6 Unkn ¢ napameTpom

Forl. Jausr nensie unciaa K u N (N > 0). BeiBectn N pa3 uncio K.

For2. Jlaus! nBa nensix uncia A u B (A < B). BeiBecTu B mopsijike Bo3pacTaHus BCe
1eJble YKucia, pacnojiokeHHbsle Mmexay A u B (Bkitouas camu uncina A u B), a
TaKXke KoJanuecTBO N 3TUX dmncel.

For3. [aus! nBa nensix uncia A u B (A < B). BeiBectu B nopsiike yObIBaHUS BCe
HeJbple yucina, pacnoyioxkeHHble Mmexay A u B (ne Bxitouas yucna A u B), a
Takke KoauuecTBO N 3TUX yuncel.

For4. Jlano BemectBeHHoe uncio — 1neHa 1 kr koHger. BeiBectu croumocts 1,
2, ..., 10 xr koHeT.

For5-. Jlano BenecTBeHHOE ynciao — 1ieHa | kT koH(peT. BriBectn cronmocts 0.1,
0.2, ..., 1 kr koH(peT.

For6. Jlano BemecTBeHHOE yncio — 1eHa 1 kr koHdet. BeiBectu croumocts 1.2,
1.4, ..., 2 xr KoH]eT.

For7. Jlausl nBa menbix unciia A u B (A < B). Haiitu cymmy BceX IebIX YHCEN
oT A 110 B BKIIIOUNTENBHO.

For8. [lausl nBa nensix uncia A u B (A < B). Halitu npou3sBeneHne Beex MebIx

gucen oT A 1o B BKIIFOUUTEIIBHO.

For9. laus! na nenbix uncna A u B (A < B). Haiitu cymMMy KBaipaToB BCEX LIEITBIX

gucen oT A 1o B BKIIFOUUTEIIBHO.

Forl10. Jlano nenoe yucino N (>0). Haiitu cymmy

1+12+1/3+...+1N
(BEILECTBEHHOE YUCIIO).

Forll. ano nenoe yucio N (>0). Haiitu cymmy

N2+ (N+1)2+(N+2)2+ ...+ (2:N)2
(emoe 4ucio).

Forl2-. lano uenoe unciao N (>0). Haiitu npousseneHue

1.1-1.2-1.3-...
(N comHOXUTEINEH).

Forl3-. Jano uemnoe unciao N (>0). Haiitu 3HadeHe BhIpaKCHHUSI

1.1 12+ 13
(N crmaraempIX, 3HaKH 4YepeayrOTCs). Y CJIOBHBIM OMEpaTOp HE MCIOJIL30BATh.

Forl4. Jlano nenoe uucino N (>0). Haiitu kBajpar JaHHOTO YHCIIa, UCTIOIB3YS IS

€r0 BBIYHCIICHUS CICAYIONIYI0 (OpMYITy:



N2=1+3+5+...+(2N 1).
ITocne I[O6aBJIeHI/I$I K CYMMC Ka)X10T'0 CJIaracMoOro BbIBOAWTDb TCKYIIICC 3HAUC-

HUE CyMMEI (B pe3yJbraTe Oy IyT BEIBEIEHBI KBaIAPaThl BCEX LEIBIX YHCET OT |
10 N).

Forl5-. Jlano BemectBenHoe unciio A u menoe uncio N (>0). Haiitu A B crerme-

HU N :
AV = AA.....A
(uucma A mepemuoxarorcs N pas).

Forl6-. Jlano BemectBenHoe uucio A u nenoe yuciao N (>0). Mcnons3ys oaux

IIUKJI, BEIBECTH Bce 1ieible ctenenu yuciaa A ot 1 go N.

Forl7. lano BemecTBeHHOE unciio A u 1iesoe yuciio N (>0). Mcnons3ys oauH

LIHKJI, HAUTU CyMMY
1+A+A2+A3+ ... +A",

Forl8. /lano BemecTBerHoe unciio A u 1enoe yuciio N (>0). Mcnons3ys oaun

LM KJI, HAUTU 3HAYEHUE BBIPAXKECHHS
1—A+A2- A3+ ...+ (- 1)".A",
Y CIIOBHBIN OIIEPATOP HE UCIIOJIB30BATb.

Forl9-. Mano uenoe uncio N (>0). Haiitu npou3ssecHue

NI'=12...N

(N-gpaxmopuarn). UtoObl n30€KaTh MEIOUNCICHHOTO MEPEITIOTHEHUS, BBIYHC-
JSTh 3TO MPOU3BEICHHE C TOMOIIBIO BEIIECTBEHHOM MEPEMEHHOM U BBIBECTU
€ro KaK BEIIECTBEHHOE YHCIIO.

For20°. Jlano nenoe yucio N (> 0). Mcnonb3ys oJiH UK, HAUTH CyMMY

r+21+3+ ...+ N!

(Beipaxkenue N | — N-gaxmopuan — o0o3HauaeT npou3BeeHNE BCEX LEIbIX
gucenoT 1 moN: N!=12...N). UtoObI nu3bdexarh 1eI0UYHNCICHHOTO Tepe-
MIOJIHEHU S, TPOBOJIUTH BHIYMCIICHHS C TIOMOIIBIO BEIIECTBEHHBIX TEPEMEHHBIX
U BBIBECTHU PE3yJbTaT KaK BEIIECTBEHHOE YUCIIO.

For21. Jlano nenoe yucio N (> 0). Mcnonb3ys oAMH UK, HAUTH CyMMy

1+ /) +212Y)+1/@3N)+...+1/(ND

(Beipaskerne N | — N—gpaxmopuan — o603Ha"aeT MPOU3BEICHNUE BCEX IEITBIX
grcennoT 1 ;o N: N!=12,...N). IloxyueHHOE YUCIO SIBISETCS TPUOIIU-
’KCHHBIM 3HaYCHHUEM KOHCTaHTHI € = eXp(1).

For22. Jlano BemectBenHoe unciao X u 1enoe uncio N (> 0). Haiitu 3HaueHue
BBIPAKCHUS

1+ X+ X2 +...+X"/(N))

(N!'=12...N). IlonyuyeHHOE YHCIIO ABISACTCS MPUOIMKSHHBIM 3HAUCHUEM
byHKIIUY exp B TOUKE X.



For23. /lano BemectBeHHOE unciio X u neioe yuciao N (>0). Haittu 3HaueHue

BBIPKEHUS
X = X3/(3N) + X5/(5Y) - ... + (-1)"-X2"1/((2-N +1)})

(N!'=12...N). I[TorydeHHOE YHCIIO SBISACTCS MPUOIMKEHHBIM 3HAYCHUEM
(GyHKLMH Sin B TOUKE X.

For24. [Tano BemectBeHHoe uncio X u neioe yuciao N (>0). Haittu 3HaueHue
BBIPKEHUS

1 - X221 + X4/(4) - ...+ (-1)"-X2"/((2-N)"

(N!'=12...N). I[TorydeHHOE YHCIIO SBISACTCS MPUOIMKEHHBIM 3HAYCHUEM

(GyHKIIMH COS B TOUKE X.
For25. Jlano BemectBennoe ynciio X (|X|<1) u memoe umcio N (>0). Haiitu
3HAYCHUE BBIPAKCHU S
X —X22+X3/3 _ ...+ (-1 X"IN.

[Tony4yeHHOE YK CIO SABIIAETCA MPUOIIKEHHBIM 3HaUeHHeM (DyHKIHH In B TOU-
ke 1+ X.
For26. Jlano BemectBennoe unciio X (|X|<1) u menoe uncmo N (>0). Haiitu



3HAYCHHE BBIPAKCHUS
X X33+ X5/5 - ...+ (-1)" .X2"1/(2 N+1).
[TosrydeHHOE YHCIIO SBJISICTCS MPUOINKEHHBIM 3HAUCHUEM (PyHKIMH arctg B
Touke X.
For27. Jlano BemectBeHHoe ynciio X (|X|<1) u memoe umcio N (>0). Haiitu
3HAYCHHUE BBIPAKCHHU S
X +1X3(23)+ 1.3.X5/(245) + ...+
+13...{2.N-1) X2"1/(2 4 ... (2.N).(2 N+1)).
[TonydeHHOE YHCIIO SBJISETCS MPUOIMIKCHHBIM 3HaUCHUEM (DYHKIMH arcsin B
TOuke X.
For28. Jlano BemectBennoe yncio X (|X|<1) u memoe umcio N (>0). Haiitu
3HAYCHHUE BBIPAKCHHU S
1+ X/2-1-X2/(2:4) +1-3-X3/(2:4:6) — ... +
+(—D)%118:..(2N -3)-X"/(24.....2N)).
[Toy4yeHHOe YHCIIO0 SABIIAETCS MPUOIIKEHHBIM 3HaueHueM GyHKImn  1+X.

For29. [lano uemnoe unciao N (> 1) u 1Be BeleCTBEHHBIE TOYKH HA YHCIOBOM OCH:
A, B (A < B). Otpesok [A, B] pa3out Ha N paBHBIX 0Tpe3koB. BeiBecTn H —
JUTMHY KaXJI0TO OTpE3Ka, a Takke HaOop TOYEK

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

For30. [Jano menoe unciao N (> 1) u 1Be BeleCTBEHHBIE TOYKH HA YHUCIOBOM OCH:
A, B (A < B). Otpesok [A, B] pa3out Ha N paBHBIX 0Tpe3koB. BeiBecTn H —
JUIMHY Ka)KJ0ro OTpe3ka, a Takxe 3HadeHus Gynkiuu F(X ) = 1- sin(X) B
TOYKax, pa3ouBaronux orpe3ok [A, BJ:

F(A), F(A+H), F(A+2H), ..., F(B).

For31. Tano uenoe yucio N (>0). ITocmenoBaTeabHOCTh BEIIECTBEHHBIX YHCEIT A ¢
OTIpPEeIACTCS CICIYIONUM 00pa3oMm:

Ao =2, Ac =2+ 1Aca, K=1,2,....
BriBectn nnmemenTHI A1, Az, ..., Ay.

For32. [lano uenoe yucio N (>0). ITocmenoBaTeabHOCTh BEIIECTBEHHBIX Y CET Ay
OIpeIeIIIeTCS CICAYIOMUM 00pa3oM:

Ao =1, Ac = (A1 +1/IK, K=1,2,....
BriBectn nnnemeHTHI A1, A2, ..., Ay.

For33-. Jlano memoe uucao N (> 1). [locaenoBarensHocts yucen Qubonauuu Fy
(1esoro Tuma) onpenensieTcs ciaeayoumuM oopazom:

Fi=1, Fo =1, Fe =Fre +Frea, K=3,4,....



BriBectn anmementsl F1, Fo, ..., Fy.
For34. [lano uenoe yucio N (> 1). ITocieaoBaTeabHOCTh BEIIECTBEHHBIX uncea Ay
OTIPECIIACTCS CICAYIOMIUM 00pa3oM:
A =1, Az =2, A = (A2 + 2A1)/3 K=3,4,....
BriBectn snnemeHTHI A1, Az, ..., Ay.
For35. [lano nenoe gucio N (>2). TlocnemoBaTenbHOCTD HENbIX uncea A, ompe-
TEISACTCS CISAYIOIUM 00pa3oM:
A =1, Az =2, As =3,
Ay =Axa + A — 2:Ax-s, K=4,5,....
BriBectn nnnemeHTHI A1, Az, ..., Ay.

BnoxeHHble uuknbl

For36-. Jlans! niensie mosnoxuTenbhubie yncia N u K. Halitu cymmy
1“+2+  + N~
YToObl M30€XKaTh LETOYUCICHHOIO MEPENOTHEHUS, BBIYUCIATh CllaraeMble
ATOW CYMMBbI C OMOIIBIO BEIIECTBEHHOU MEPEMEHHOM U BBIBOAUTH PE3YJib-
TaT KaK BEHIECTBEHHOE YHUCIIO.
For37. Jlano nenoe yucino N (>0). Haiitu cymmy
11+22+  +N".
YToObl M30€XKaTh LETOYUCICHHOIO MEPENOTHEHUS, BBIYUCIATh CllaraeMble
ATOW CYMMBbI C IOMOUIBIO BEIIECTBEHHON MEPEMEHHON U BBIBOAUTH PE3YJib-
TaT KaK BEUIECTBEHHOE YHUCIIO.
For38. Jlano nenoe yucino N (>0). Haiitu cymmy
v +2%1+ +NL
YtoOpl n30€kKaTh IEIOYUCICHHOTO MEPENONHEHUS, BBIYUCIATH ClaraeMble
3TOM CyMMBI C ITOMOIIBIO BELIIECTBEHHOW IEPEMEHHOU U BBIBOAUTH PE3YIib-
TaT KaK BEUIECTBEHHOE YHUCIIO.

For39. Jlans! nensie nosioxxkurteabHbie uncia A u B (A < B). BeiBectu Bce 11eibie
ymcia oT A 10 B BKITIOUMTENBHO; TPH 3TOM KaX/10€ YU CIIO JOKHO BBIBOJIUTHCS
CTOJILKO pa3, KaKOBO €ro 3Ha4eHHue (HalpuMmep, YUCiIo 3 BHIBOAUTCS 3 pasa).

For40. Jlaus nensie yrcia A u B (A < B). BeiBectn Bce nenbie uncna ot A 10 B

BKJIFOYMTEIIBHO; TIPU 3TOM 4YUCJIO A JOJDKHO BBIBOAUTHCS 1 pas, unciao A + 1
JIOJDKHO BBIBOAUTHCS 2 paza u T. 1.



7 Uukn ¢ ycnoBuem

Whilel-. Hdaubl nomoxutensHbie uncia A u B (A > B). Ha orpeske miunbl A
Pa3MEIEHO MAaKCHUMaJIbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JTMHBI B (6e3
HajoxeHnui ). He ucmomnp3ys ornepanun YMHOKCHHUS U JCIICHUS, HANTH JIUHY
HE3aHATON YacTh oTpe3ka A.

While2-. Jlausl nonoxxurensubie uncia A u B (A > B). Ha orpeske anunbl A pas-
MEIIEHO MaKCUMaJIbHO BO3MOKHOE KOJTMYECTBO OTPE3KOB IUHBI B (6€3 Haso-
keHuii). He ncronp3ys onepanny YMHOKEHUS U ICJIEHMS, HAlTH KOJHYECTBO
OTpe3KOB B, pasmenieHHbIX Ha oTpe3ke A.

While3. JTanb! enbie monoxutenpabie yucia N u K. Mcmonas3yst TONBKO oreparuu
CIIO’KEHHUS U BBIYMTAHUS, HAWTH YacTHOE OT aenenus Hamerno N Ha K, a Takke
OCTaTOK OT 3TOTO JCJCHUSI.

While4-. Tano menoe uncio N (> 0). Eciu oHO sBIIsieTCsl CTENEHBIO Yncaa 3, TO
BBIBECTH TRUE, €CJTH HE SBJISICTCSI — BBIBECTH FALSE.

While5. Jlano nenoe uncio N (> 0), sBisromieecs HEKOTOPOH CTEMECHBIO yucia 2:
N = 2. Haiitu nenoe uucino K — mnokasarens 3TOi cTemeHH.

While6. Jlano menoe wuciio N (>0). Haiitu 0gouirnoti gpaxmopuan N:

NI'=N:(N-2)(N-4)-...
(mocienHuM COMHOXKHUTENb paBeH 2, ecniu N — deTtHoe, u 1, eciu N — Heuer-
HOoe). UT0OBI 130€ekKaTh 11EIOUUCIICHHOTO TEPETIOTHEHHUS, BBIYUCISATH 3TO MPO-
U3BEJICHHE C ITOMOIIIBIO BEIECTBEHHOM TEPEMEHHOW M BBIBECTH €TI0 KaK Bellle-
CTBEHHOE YHCIIO.

While7-. lano nienoe unciao N (> 0). Halitn HanMeHblIee 1e10e MOJI0KATEIbHOES
yucio K, kBaapar kotoporo npeBocxoauT N : K2 > N. OyHKI1I0 W3BJICYEHUS
KBaJIPaTHOTO KOPHS HE MCIIOJIh30BaTh.

While8. Mano nenoe uucino N (> 0). Hatitu mHanbosbiiee 1enoe uncio K, kBagpar
kotoporo He npeBocxoauT N : K2< N. @yHKIMIO U3BICUEHHS KBAIPAaTHOTO
KOPHS HE UCIOJIb30BaTh.

While9. Jlano nenoe uncio N (> 1). Haiitu Hammenbiee nenoe uuciao K, mpu
KOTOPOM BBINOJHsAETCA HepaBeHcTBo 3¢ > N.

While10. /Jano menoe yucino N (> 1). Halitn Hambonbinee 1enoe uncio K, npu
KOTOpPOM BHINONHsETCS HepaBeHcTBO 3¢ < N.

Whilell-. dano uenoe uncino N (> 1). BeiBectn HanMeHnsbliee u3 nenbix uncen K,
it KoTopbix cymma 1 +2 + ... + K Oyzaer Oosbiie unu paBHa N, u camy 3Ty

CyMMY.






Whilel2-. dano uemoe uncio N (> 1). BeiBectn Hanbomblee u3 neibix yncea K,
JUISI KOTOpBIX cymma 1 +2 + ... + K Oyzmer MeHbiie uin paBHa N, u camy 3Ty
CYMMYy.

Whilel3. Jdano umcio A (> 1). BeiBectu HamMmeHbllee U3 1eabix uncen K, mis
KoTophiX cymma 1 + 1/2 + ... + 1/K Oyzaer Gosbiiie A, U caMy 3Ty CyMMY.

Whilel4. ano uyuciao A (> 1). BeiBectn HamOonbiee u3 menbix uncena K, ms
KoTopeix cymma 1 + 1/2 + ... + 1/K Oyzner mMeHbie A, U caMy 3Ty CyMMYy.

Whilel5. HauanesHbiii Bkiaaa B 6anke paBeH 1000 py0. Uepes kakaplii Mecsi| pas-
MEp BKJaJa yBeIMYHMBaeTcs Ha P mpolleHTOB OT mMmeromierics cymmsl (P —
BeniecTBeHHoe yncio, 0 <P <25). [1o nannoMy P onpenennTs, 4epe3 CKOIbKO
MecsLeB pa3mep Bkiaaa npesicut 1100 py6., U BBIBECTH HAWJIEHHOE KOJIUYe-
cTBO MecsteB K (1eaoe 4nciio) 1 UTOroBbIA pa3Mep BKJazaa S (BEIIECTBEHHOE
YU CJIIO0).

Whilel6. CnoprcMeH-IbDKHHMK Haval TPESHUPOBKH, NMPOOEKaB B IEPBBIH JICHB
10 kM. Kaxnplii cieayomuil 1eHb OH yBeJIWUUBal JUIMHY npodera Ha P npo-
LEHTOB OT mpoOlera npeabiaymiero nHs (P — BemectBennoe, 0 < P <50). o
JTaHHOMY P ornpeaenuTs, Mociae KaKoro JIHsS CyMMapHBINA MpoOer JIbDKHUKA 32
Bce aHU npeBrIcUT 200 KM, ¥ BBIBECTH HalIeHHOE KoymdecTBO aHel K (1ienoe)
¥ CyMMapHBIH mpoOer S (BeIecTBEeHHOE YHUCIIO).

Whilel7. dano uenoe uncio N (> 0). Mcnons3ys omepauuu IeiCHUS HAIEIO U
B3STHUS OCTaTKa OT JICJICHHU S, BEIBECTH BCE €T0 U (PBI, HAUMHAS C CAMOM TTpaBOM
(pa3psina enuHUIL).

Whilel8. Mano uenoe uncino N (> 0). Mcnonb3ys omnepauuu IeieHUs HAIEIO U
B3SATHS OCTaTKa OT JCJICHWS, HAWTH KOJIMYECTBO M CyMMYy €ro Iudp.
Whilel9. lano nenoe uncio N (>0). Mcronb3ys onepaliuu AeCHUS HAIleI0 U B3sI-
THS OCTaTKa OT JACJICHHS, HAUTH YHCIIO, MOJTYYCHHOE MPU MPOYTCHUHU unciaa N

CIpaBa HaJIeBO.

While20. /lano memoe uncio N (>0). C momoinpto omnepanuii AejIeHUs HaIeI0
U B3ATHS OCTaTKa OT JCIICHHS OIpPEICIUTh, MMECTCS JU B 3amucu umcia N
nudpa «2». Eciiu umeetcs, TO BhIBECTH TRUE, €CJIM HET — BBIBECTH FALSE.

While21. Jano nenoe unuciao N (>0). C momomisio oneparuii IeIeHUs HaIEeI0
U B3STHS OCTaTKa OT JEJEHHUs ONpPEIeINTh, HMEIOTCS JIM B 3anmucH yucia N
HeueTHbIe TUdpbl. Eciiim uMeroTces, To BeIBECTH TRUE, €CJIM HET — BBIBECTH
FALSE.

While22-. ano nenoe unciao N (> 1). Eciu oHO sBIIsIeTCst npocmosim, TO €CTh HE
UMEET MOJIOKUTEIBHBIX IeTuTeNeh, kKpoMe 1 u camoro ce0s1, To BeIBeCTH TRUE,



WHaye BEIBECTH FALSE.
While23-. JJansr menbie monoxuTenbueie unciaa A u B. Haiitu ux naubonrvuiui
oowuti denumens (HOJL), ucnonwsys areopumm Eexnuoa:
HOJI(A, B) = HOJI(B, A mod B), eciiu B O; HOJI(A, 0) = A
While24. Jano nenoe uncio N (> 1). [TociaenoBarenbHocTh uucen Pubonauuu F
OTPEACIACTCS CICAYIONIMM 00pa3oM:
F. =1, Fo =1, Fv« = Fre +Fra, K=3,4,....
[TpoBepuTs, sBisiercs au ynciio N guciaom Pubonauuu. Eciu sBisercs, TO
BBIBECTH TRUE, €CJIM HET — BBIBECTH FALSE.

While25. [lano nenoe uuciao N (>1). Haiitu nepBoe uuciao ®duboHayuu, 00JIb-
mee N. (onpenenenue uucen @ubonauuu nano B 3amanuu While24),
While26. ano uenoe uncio N (> 1), sistromeecs unciom Pubonagun: N = F

(onpenenenue uucen Puobonauyu nano B 3agaHuu While24). Haittu nensie
yricna Fe1 u Fye1 — mpenpinyinee u mocieayromiee uncia OuOOHAYYH.
While27. dano uenoe uncio N (> 1), seiusromieecs unciom dubdonayun: N = F
(ompenenenue yucen Pubonawuu nano B 3amanuu While24). Haiitu memnoe
yuciio K — nopsakoBbiid HoMep uncia @ubdonauun N,
While28. Jlano BemectBennoe uncio € (> 0). [TocnenoBaTeabHOCTh BEIIECTBECHHBIX
yrces Ay ONPEICIIEeTCsl CICAYIONUM 00pa3oM:
A1 =2, AK:2+1/AK-1, K=2,3,....
Haiitu mnepBbiii u3 HoMepoB K, s KOTOpPBIX BBIIOJIHAETCA YCJIOBHUE
Ay - Ax| < & ¥ BBIBECTH 3TOT HOMED, a Takke uncia A1 U Ay.
While29. JTano BemectBennoe umcio € (> 0). I[TocnenoBareabHOCTh BEIIECTBEHHBIX
yrices Ay OmpeaensieTcsl CISAYIOMUM 00pa3oM:
A =1, Az =2, Ar = (A2 +2-Ac1)3, K=3,4,....
Haiitu mepBbiii u3 HOMepoB K, UIsI KOTOPBIX BBIMOJIHIETCS YCIIOBHE
A - Axa| < & ¥ BBIBECTH 3TOT HOMEp, a TakkKe 4ymcia A 1 Ay,
While30. Jlansr monmoxutensHbie uncina A, B, C. Ha mpsmoyroseHuke pasme-
pa A >B pasMenicHO MakKCHMaJbHO BO3MOYKHOE KOJHYECTBO KBAJIPaTOB CO
cropoHnoii C (6e3 HaymoxeHn ). HaliTH KOJIMYeCTBO KBaJAPaTOB, Pa3MEIICHHBIX
Ha IpsMoyroibHKKe. Oepalud YMHOXEHHS M JICJICHHS HE HCIOJIb30BaTh.

8 NocnepoBaTenbLHOCTU

Bo Bcex 3amaHusaxX JaHHOW TPYMIIBI IIPE/IoIaraeTcs, 4To HCXOIHBIH HAaOOp
COJICP’KUT HEHYJIEBOE YMCIIO JIEMEHTOB (B 4acTHOCTH, unciio N Bcerga Oomblie



HyJis1). B 3a1aHnsx Ha 00pabOTKy HECKOJIBKUX HabopoB uncedn (Series29—Series40)
KOJIM4YecTBO HAOOpOB K Take Bcerna sBJSIETCS] HEHYJIEBbIM.

Seriesl-. [lanbl gecsaTh BEUIECCTBEHHBIX Yrce. HallTu ux cymmy.

Series2. Jlanbl aecsTh BEIIECTBEHHBIX yncel. HallTu ux mpousBeneHue.

Series3. Jlanbl fAecaTh BElIeCTBCHHBIX Yrcell. HaliTu ux cpeanee apudMernieckoe.

Series4. Jlano nenoe yncio N u Habop u3 N BelecTBeHHBIX uncel. BeiBecTn
CyMMy W TPOHM3BEACHHE YHCEN M3 JaHHOTO Habopa.

Series5. Jlano nenoe unciao N u HaOop u3 N MOJOKUTEIBHBIX BEIIECTBEHHBIX
yucen. BbIBeCTH B TOM K€ MOPSAKE IeJble YAaCTH BCEX YMCENl U3 JaHHOTO
Ha0bopa (Kak BEIIECTBEHHBIE YHCJA C HYJEBOW APOOHON YaCThIO), a TaKXKe
CyMMYy BCEX LI€JIbIX YaCTEM.

Series6. Jlano nenoe yucino N u Habop u3 N MOJOKUTEIBHBIX BEIIECTBEHHBIX
yucen. BeiBecT B TOM ke MOpsiAKe APOOHBIE YAaCTH BCEX YMCEN U3 JaHHO-
ro Habopa (Kak BEIIECTBEHHBIC YHMCJAa C HYJEBOW IEJOW YacThi0), a TAKXKe
MIPOU3BEICHNE BCEX APOOHBIX YACTEH.

Series7. [lano nenoe uncio N u Habop u3 N BellecTBEHHBIX YKceNl. BriBecTu B
TOM e MOPsIKE OKPYTJICHHbIE 3HAUEHU s BCEX YMCEN U3 TaHHOro Habopa (Kak
1eJble YMCia), a TakKe CyMMY BCEX OKPYIJIEHHBIX 3HAUYCHH.

Series8. [lano nenoe yncio N u Hadop u3 N 1menbix uncen. BeiBecTd B TOM ke
MOPsIJIKE BCE YETHBIC YU CIIa U3 JAHHOTO Habopa 1 KoiandecTBo K Takux unces.
Series9. [lano nenoe yncio N u HaOop u3 N menbix dncen. BeiBecTd B TOM ke
NOpsIIKE HOMEpa BCEX HEUETHBIX YHCEN U3 JaHHOTO Habopa u koiaumdectBo K
TaKUX YUCEI.

Series10. [ano uenoe uucino N u Habop u3 N mensix uucen. Eciu B Habope
MMEIOTCS TOJIOKUTEIbHBIE YMCIia, TO BBIBECTH TRUE; B MPOTHBHOM CiIydae
BBIBECTH FALSE.

Series1l. Jlausl nensle unciaa K, N u HaOop u3 N 1ensix uncen. Ecnu B Habope
UMeIoTCA yrciia, MeHbinue K, To BeiBecT TRUE; B MPOTUBHOM CITy4ae BHIBECTH
FALSE.

Series12. Jlan HabOp HEHYJIEBBIX LIEJIBIX YACEN; IIPU3HAK €T0 3aBEPUICHHS — YHUC-
1o 0. BeiBecTn KoimdecTBO uncesl B Habope.

Series13. /larn HaOOp HEHYJIEBBIX LEJIBIX YACEN; IPU3HAK €T0 3aBEPUICHHS — YHUC-
70 0. BeiBecTu cymMMy BCeX MOJTOKUTEIBHBIX YETHBIX YHCEN U3 JAaHHOTO Ha0o-
pa. Eciu tpebGyemble uncia B Habope OTCYTCTBYIOT, TO BbiBecTd O.

Seriesl4. lano nenoe unciao K 1 HabOp HEHYJIEBBIX IEJIBIX YUCEIT; TPU3HAK €To
3aBepuienus — uuciio 0. BeiBecTu konuecTBo yucen B Habope, MeHbiux K.



Series15-. Jlano nenoe yncio K u Habop HEHYJICBBIX LEJIbIX YACENT;, MPU3HAK €T
3aBepiuenus — uuciio 0. BeiBecTn HOMep nepBoro uucia B Habope, Ooiblie-
ro K. Eciim takux uucen Her, To BhiBecTH O.

Seriesl6°. [lano nenoe yncio K u HaOOp HEHYJIEBBIX IEIBIX YHCEN; TMPH3HAK
ero 3aBeprieansi — yucio 0. BeiBectn HoMep mocnenHero uncia B Habope,
oonpmiero K. Ecimu takux umcen HeT, TO BhiBecTH 0.

Seriesl7-. [lano BemiecTBeHHOE uncio B, menoe umcino N u wabop u3 N Be-
IIECTBEHHBIX YHCEJI, YIIOPSA0YCHHBIX 10 BO3PACTaHUIO. BBIBECTH 7IEMEHTHI
Habopa BMecTe ¢ YuciioM B, coxpansisi ynmops0ueHHOCTb BBIBOMMBIX YU CE.

Series18. Jlano nenoe yucino N u Habop u3 N meIbIX yucen, YIopsIoueHHbINH
1o Bo3pacTaHuio. JJaHHBIM HAOOP MOKET COAEPKaTh OJIMHAKOBBIC DJICMEHTHI.
BriBecTr B TOM e MOPSIKE BCE pa3UUYHBIC SJIEMEHTHI JaHHOTO Habopa.

Series19-. lano nemnoe unciao N (> 1) u mHabop u3 N mensix yricen. BeiBectu Te
AJIEMEHTHI B HAOOpe, KOTOPHIE MEHBIIIE CBOETO JIEBOTO COCeNla, U Komn4ecTBo K
TaKHUX JIEMEHTOB.

Series20. Jlano nenoe yucino N (> 1) u Habop u3 N mensix yucen. BeiBectu Te
AJIEMEHTHI B HA0Ope, KOTOPhIE MEHBIIIE CBOETO ITPABOro COCEa, U KOJIn4ecTBo K
TaKHUX JIEMEHTOB.

Series21-. Jlano nenoe yucio N (> 1) u Habop u3 N BemiecTBeHHbIX yrceln. [Ipoe-
pUTh, 00pa3yeT Jiu TaHHBIA HA00p BO3PACTAIONIYIO MOCIE0BATENbHOCTh. Eciu
o0pasyeT, TO BEIBECTH TRUE, €CIIM HET — BBIBECTH FALSE.

Series22. Jlano nenoe yucio N (> 1) u mabop u3 N BemecTBeHHbBIX unceln. Ecim
JTaHHBIN Ha0Op 00pa3yeT yOBIBAIOIIYIO MOCIEI0BATEIBHOCTh, TO BhiBeCTH O;
B IIPOTHBHOM CITy4ae BBIBECTH HOMEP MEPBOTO YK CIIA, HAPYIIAIOIIETO 3aKOHO-
MEPHOCTb.

Series23. [lano nenoe unciao N (> 2) u madop u3 N BemecTBeHHBIX uncen. Habop
HAa3bIBACTCS NULIO0OPA3HBIM, €CIIA KAXKIBIM €ro BHYTPEHHHUH AJIEMEHT JIH00
OoJbIIIe, TMO0 MEHBIIE 000MX CBOUX COCENEH (TO €CTh SBIISICTCS «3yOIIOM).
Ecnu naHHBIi HAO0Op SBJISETCSA MUIO00pa3HbIM, TO BhIBecTH (; B IPOTHBHOM
Clly4ae BBIBECTH HOMEp IEPBOTO JJIEMEHTA, HE SIBISIOMIETOCS 3yOIIOM.

Series24. Jlano uenoe uyucino N u Habop u3 N menbIx ynces, COASpKaIlui 1o
KpaiiHell mepe aBa HyJs. BrIBecTH cymmy umcesn u3 JaHHOTO Habopa, pacio-
JOXKEHHBIX MEXKIY MOCISIHUMHU ABYMsI HYJISIMHU (€CITU TIOCIEAHUE HYIH UAYT
noAapsia, To BeiBecTH 0).

Series25. Jlano uenoe uucino N u HaOop u3 N 1eNbIX YuceN, coaepKallui 1mo
KpaifHel Mepe JBa HyJs. BeiBecTr cyMMy 4dMcen U3 JaHHOTO Habopa, pacrio-



JIO’KEHHBIX MEXy MEPBBIM U MOCIECTHUM HYJIEM (€CJIM NEePBBIMA U MOCIEeIHUN
HYJIU UAYT NOAPsA, TO BbIBECTH ().

BrioXxeHHble unKnbl

Series26. [lans! nensie ynciaa K, N u Habop u3 N BemecTBeHHBIX dmcenl: A,

Az, ..., Ay. BeiBectu K-e crenenu umcen u3 AaHHOro Habopa:
(A1), (A2)", ..., (An)".

Series27. Jlano uenoe unciio N u Habop u3 N BeriecTBeHHbIX unced: A1, Az, . . .,
A, . BreiBecTu crieayrorue yuchia:

A1, (A2)2 ..., (Ay-1)"1, (A",

Series28. Jlano nenoe yrcio N u Habop n3 N BemecTBeHHbIX uncen: At, Ag, . . .,
A, . BeiBecTu cienyrolue yucia:

(A", (A", ..., (Ap-1)2 Ay

Series29. lansl nensie unciaa K, N, a Taxxe K HabopoB menbix uncen mo N ayiemMeH-
TOB B KaXXJI0M Habope. BeiBecTn 001Iyt0 CyMMy BCEX 3JIEMEHTOB, BXOJSIINX B
JTaHHbIE HAOOPBI.

Series30°. [ans nensie uncia K, N, a Takxe K Habopos mensix yrcen o N ae-
MEHTOB B Ka)x7ioM Habope. /[ kakmoro Habopa BEIBECTH CYMMY €T0 3JIEMCH-
TOB.

Series31. Jlansl nensie yncna K, N, a Takke K HabopoB 1enbix yucen mo N ame-
MEHTOB B Ka)x7IoM HaOope. HaliTu komuuecTBO HAOOPOB, COACPIKAIITUX YUCIIO 2.
Ecnu Takux HabopoB Het, To BbiBecTH 0.

Series32. [daub nensie uncia K, N, a taxke K HabopoB mensix yrcen o N ae-
MEHTOB B Ka)X7ioM Habope. /[ kaxkmoro Habopa BEIBECTH HOMED €T0 MEPBOTO
aJeMeHTa, paBHOro 2, mwim yuciao 0, eclim B JaHHOM HaboOpe HET JIBOCK.

Series33. [ausl nensie uncia K, N, a Takxe K HabopoB 1ienbix uncen mo N amemeH-
TOB B Kak7ioM Habope. /[ kaxmoro Habopa BEIBECTH HOMED €T0 MOCIETHETO
aJeMeHTa, paBHOrO 2, mim uuciao 0, eciu B JaHHOM Habope HET JBOEK.

Series34. Jlausl nensie yncia K, N, a Taxke K HaOopoB 1embix yncen mo N ae-
MEHTOB B Ka)K10M Habope. i1 Kaxmoro Habopa BBITOJTHUTD CIEAyIoIee Iei-
CTBHE: €CJI B HA00OPE COJICPIKUTCS YHCIIO 2, TO BBIBECTH CYMMY €T0 3JIEMEHTOB;
eciau B HaOope HEeT JBOeK, To BhiBecTH 0.

Series35. Jlano 1menoe uucio K, a Takxe K HaOOpOB HEHYJIEBBIX IIEJBIX YHCEL.
[Tpu3HakoM 3aBepIieHus Kax0ro Habopa sBisiercst unucio 0. J{is kaxnaoro Ha-
00pa BBIBECTH KOJIMYECTBO €0 AJIEMEHTOB. BhIBEeCTH Takke 00111ee KOTUYECTBO
AJIEMEHTOB BO BCEX Habopax.



Series36. Jlano nenoe uncio K, a takxe K HaOOpOB HEHYJIEBBIX LEJIBIX YUCEIL.
Kaxxaplit Habop COIEepKUT HE MEHEE JIBYX 3JIEMEHTOB, IIPU3HAKOM €r0 3aBep-
meHus siBisiercss uncno 0. Halltu konnuecTBO HaOOpPOB, SIEMEHTHI KOTOPBIX
BO3paCTaloT.

Series37. Jlano nemnoe uucio K, a taxke K HaOOpOB HEHYJICBBIX IIENIBIX YHCEIL.
Kaxapiit Habop coIep KUT HE MEHEE JIBYX JIEMEHTOB, TPU3HAKOM €T0 3aBep-
meHus siBisiercss uncio 0. HallTu konnuecTBO HaOOpOB, PJIEMEHTHI KOTOPBIX
BO3pAacCTaloT WJIH yObIBAIOT.

Series38. Jlano nenoe uncio K, a Takxe K HaOOpOB HEHYJIEBBIX IEJIBIX YUCEIL.
Kaxxaplit Habop COIepKUT HE MEHEe JIBYX JIEMEHTOB, IIPU3HAKOM €T0 3aBep-
meHus siygercd ynciao 0. J{is kaxxaoro Habopa BHIMOJHUTH CIIEIYIOIIEE e -
CTBHE: €CIIM JIEMEHThl Habopa BO3pacTaloT, TO BBHIBECTH l; €CIU AJIEMEHTHI
Habopa yOBIBAaIOT, TO BBIBECTH - 1; €CJIM 2JIEeMEHTHI Ha0opa He BO3pacTaloT U
He yObIBatoT, TO BbiBecTH 0.

Series39. Jlano nenoe uncio K, a Takxxe K HaOOpOB HEHYJIEBBIX LEJIBIX YUCEIL.
Kaxxaplit Habop cCOIep KUT HE MEHEe TpeX JIEMEHTOB, IIPU3HAKOM €T0 3aBep-
meHus sBisercs uncno 0. Halitu konndecTBO NMuiioo0pa3Hbix HAOOpoB (ompe-
JCJICHNE TUI000pa3Horo Habopa JaHO B 3agaHuM Series23).

Series40. Jlano nenoe gucio K, a taxke K HaOOpOB HEHYJIEBBIX I[EIBIX YHUCEI.
Kaxnpiii HaOop comepKUT HE MEHEE TPEeX DJIEMEHTOB, IPU3HAKOM €ro 3aBep-
meHus siBrgercsa uucio 0. [ kaxxaoro Habopa BHIMOIHUT CIIEAYIOIIEE J1eH-
CTBHE: €CJIM Ha0Op SABIISIETCS MUII000pa3HbIM (CM. 3afaHue Series23), TO BbIBe-
CTHU KOJTUYECTBO €T0 2JIEMEHTOB; B IPOTUBHOM CITy4ae BHIBECTH HOMEP MEPBOTO
AJIEMEeHTa, KOTOPBIN HE SBIIAETCS 3yOI[OM.

9 MMHMMYMbI U MaKCUMYMbI

JIns penienus 3aJlaHUi U3 JAHHOMW I'PYIIIBI CJIEAYET UCIIOJIb30BATh « OJHOIPO-
XOJ/IHBIE» AJITOPUTMBI, MO3BOJIAIONIME MOJYYUTh TPEOYEMBbI pe3yabTaT mocie 00-
HOKpamHo20 MpOCMOTpa Habopa MCXOAHBIX JaHHBIX. OTHOMPOXOIHbIE AITOPUTMBI
001a/1al0T BaXKHBIM MPEUMYIIECTBOM: Ui HUX HE TpeOyeTcs XpaHWUTh B MaMATU
OJIHOBPEMEHHO BECh HAOOP JAHHBIX, IO3TOMY MPU MPOTrPaAMMHON peaau3aluu dTUX
QIITOPUTMOB MOJHCHO He UCNOIb306aMb MACCUBDL.

Bo Bcex 3agaHusx JaHHOM IPyTIbI IPEANOIaraeTcs, 4To UCXOAHbIH HAOOp Cco-
JEPKUT HEHYJIEBOE KOJIMYECTBO JIEMEHTOB (B 4aCTHOCTHU, unciio N Bcerna Oosibiie
HYJIS).



Minmaxl1-. Jlano nenoe yucino N u nHabop u3 N uncesn. Haiith MUHUMAIbHBIA U

MaKCUMAaJbHBIH U3 AJIEMEHTOB JAHHOTO HAa0Opa M BHIBECTH MX B YKAa3aHHOM
opsKe.

Minmax2. Jlano nenoe yrcio N u Habop u3 N mpsAMOYTroJbHUKOB, 33JaHHBIX CBO-

WUMH CTOPOHAMHU — Napamu yucen (a, b). HaiiTh MUHUMaTBbHYIO TIOMAIb TIPS-
MOYTOJIbHUKA U3 JaHHOTO Habopa.

Minmax3. [lano nenoe uncio N u Habop u3 N mpsIMOYTroJIbBHUKOB, 33JaHHBIX CBO-

UMM CTOpOHaMH — miapamu yucen (@, b). Halitu mMakcumanbHBIN epuMerp
NPsSMOYTOJIbHUKA U3 JAHHOTO Habopa.

Minmax4. Jlano tienoe uncio N v Ha6op u3 N uncen. HaiiTu HoMep MUHUMAIILHOTO

AJIEMEHTA U3 IaHHOTO Halopa.

Minmax5. [Tano nenoe unciio N u mHadop u3 N map urcen (M, V) — JaHHBIC O Mac-

ce M u 00beMe V IeTalieid, M3roTOBJICHHBIX U3 Pa3IMYHbIX MaTepraioB. BriBe-
CTH HOMED JICTAJIH, U3TOTOBJICHHON M3 MaTepralia MAKCUMAJIBHOM TIJIOTHOCTH, a
TaKXe BEIMUNHY 3TOM MAaKCUMAJIbHOU TIOTHOCTH. [ImoTHOCTE P BBIUMCHsICTCS
o ¢popmye

P =m.

Minmax6°. [dano nemnoe uuciio N u Habop u3 N menbix yncen. Haiitm HOMepa
MIePBOT0 MUHUMAJIPHOTO U TIOCJIETHETO MAaKCUMAJIBLHOTO 3JIEMEHTA U3 JaHHOTO
Ha0Opa M BBIBECTH UX B YKa3aHHOM IOPSIKE.

Minmax7. Jlano nenoe uncio N u HaGop m3 N menbix umcen. Haiitu HoMmepa
MepBOr0 MAKCUMAJIBHOIO U TIOCJIETHETO MUHUMAJILHOTO 3JIEMEHTa U3 JaHHOTO
Ha0opa M BBIBECTH UX B YKa3aHHOM ITOPSIKE.

Minmax8. Jlano memnoe uucio N u Habop u3 N 1ensix yrcen. Halitn HoMepa mep-
BOTO M IOCJIETHET0 MUHUMAJIBHOTO 3JIEMEHTA M3 IAHHOTO Habopa M BBIBECTH
WX B YKa3aHHOM TTOPSKE.

Minmax9. Jlano nenoe yucio N u Habop u3 N 1ensix yrcen. Halitu HoMepa mep-
BOTO M TIOCJICAHETO MaKCHMAJIBHOTO 3JIEMEHTA M3 JJAHHOTO Habopa M BBIBECTH
WX B YKa3aHHOM TOPSJIKE.

Minmax10. Tano menoe uncio N u Hadbop u3 N 1easix uncenr. Haiitu Homep mepBo-
TO 9KcmpemanvHo2o (TO €CTh MUHUMAJIBHOTO MJIM MaKCHUMAJIBHOTO) 2JIEMEHTA
13 JaHHOTO Habopa.

Minmax11. Jlano nemoe umciio N u Habop m3 N menbix umcen. Haiitu HOMep
MOCJEAHETO IKCMPeMaibHo2o (TO €CTh MUHUMAJIBHOTO WJIM MaKCHUMAaJIbHOTO)
aJIEMEHTa U3 JaHHOTO Habopa.

Minmax12:. Jlano nenoe uucino N u Habop mu3 N umcen. Halith MuHMMaIbHOE
MOJIOKUTEIIBHOE YUCJI0 M3 JaHHOro Habopa. Eciu momoxuTenbHBIC YHCiIa B
Ha0oOpe OTCYTCTBYIOT, TO BbIBeCTH O.

Minmax13. lano nenoe urcino N u Hadop u3 N mensix yrcen. Haiiti HOMep miep-



BOI'0 MaKCHMMAaJIbHOTO HEYETHOTO Yucia U3 JaHHOTro Habopa. Eciu HeyeTHbIe
yrcia B Habope OTCYTCTBYIOT, TO BhiBecTH 0.

Minmax14. [lano uucio B (>0) u Habop u3 necsitu yncen. BeiBecTrn MEHUMAITbHBIH
U3 TeX 3JIEMEHTOB Habopa, KoTopble Oonbie B, a Takxke ero Homep. Eciu
yrcen, Oonpmux B, B Habope Her, To aBaxapl BbiBecTH 0.

Minmax15. [ansl uncna B, C (0 < B < C) u HaGop u3 necaru yucen. BeiBectn
MaKCHUMAaJIbHBIN U3 3JIEMEHTOB Habopa, conepxamuxcs B uHTepBaine (B, C),
u ero Homep. Ecnu TpeOyemble uncia B HaOOpEe OTCYTCTBYIOT, TO JIBaXKIbI
BeIBecTH 0.

Minmax16. JTano nenoe urcio N u Habop u3 N 1ensix yncen. Halitu konu4ecTBo

QJICMCHTOB, PACIIOJIOKCHHBIX IICPCA IICPBLBIM MHUHHMAJIBHBIM 3JICMCHTOM.

Minmax17. dano nemnoe uuciao N u Habop u3 N mensix yncen. HaiiTu KoaudyecTBo
3JIEMEHTOB, PACIIONIOKEHHBIX TMOCE MOCAETHET0 MAKCUMAJIBHOTO JJIEMEHTA.

Minmax18. [dano nenoe uuciao N u mHadop u3 N 1ensix uncen. HaiiTu koauuecTBo
3JIEMEHTOB, COACPIKAIITMXCS MEXKTY TTEPBBIM U TIOCJICTHIM MaKCHMAaJIbHBIM dJie-
MeHTOM. Ecniu B Habope nMeeTcst e IMHCTBEHHBIM MaKCUMAJIbHBIN 3JIEMEHT, TO
BeIBECTH 0.

Minmax19. Hdano nenoe uuciao N u Habop u3 N 1ensix uncen. HaiiTu KoaudecTBo
MHUHUMAaJIbHBIX 3JIEMEHTOB M3 JaHHOTO Habopa.

Minmax20. JTano nienoe uncino N u Hadop u3 N menbix yucen. Halitu obiiee kom-
YECTBO 9KCMPEeMabHbLX (TO €CTh MUHUMAIIBHBIX 1 MAKCUMAJIbHBIX) SJIEMEHTOB
13 JaHHOTO Habopa.

Minmax21. lano nenoe uncio N (>2) u Habop u3 N yncen — 3HaUeHHI HEKOTOPOI
BEJIMUMHBI, Tony4eHHbIX B N onbiTax. HailTu cpennee 3HaueHue 3TON Beld-
yuHbl. [Ipy BRIUKMCICHUN CpeaHEro 3HaueHHS HE YUUTHIBATh MUHUMAJIBHOE H
MaKCUMaJIbHOE U3 UMEIOIIUXCS B HAOOpe 3HAUCHUM.

Minmax22. auno uenoe uucio N (> 2) u Hadop u3 N gucen. Haiitu 1Ba Ham-
MEHBIIINX JIEMEHTA U3 JJAHHOTO Ha0opa M BHIBECTH ATH DJIEMEHTHI B TIOPSIIKE
BO3pAaCTaHUs UX 3HAYCHH.

Minmax23. dano menoe uucio N (> 3) u HaGop u3 N umcen. Halitu Tpu Hau-
OOJBIIUX BJIEMEHTA U3 JAaHHOTO HAOOpa U BHIBECTU ITHU DJIEMEHTHI B MOPAJIKE
yOBIBaHUS UX 3HAYCHUM.

Minmax24. lano nienoe unciao N (> 1) u nabop uz N uucen. HaliTn MakCUMaIbHYIO
CyMMYy JIBYX COCEIHHMX YHCENl W3 JaHHOro Habopa.

Minmax25. Jlano menoe umcio N (>1) u mabop u3 N uucen. Haiitm HOMepa
JBYX COCEIHHUX YHCEN U3 TaHHOTO Habopa, MPOU3BEICHUE KOTOPHIX SBIISICTCS
MUHHUMAJIHBIM, ¥ BBIBECTH BHaYalle MEHBIIWN, a 3aTeM OOJBIINI HOMEP.

Minmax26-. Jlano nenoe uucino N u Hatop u3 N mensix gucen. Haiitn makcu-
MaJIbHOE KOJNYECTBO YETHBIX YMCe B Ha0ope, uaymuX noapsa. Ecim gyeTHbie



yrcyia B Habope OTCYTCTBYIOT, TO BhiBecTH 0.

Minmax27. [lano nenoe uncio N u Habop u3 N 11enbIx uncel, coaepkamuii TOJIbKO

HyJM U enuHuilpl. Hailtu HOMep 3neMeHTa, ¢ KOTOPOro HAaYMHAETCs camast
JUITMHHAs TIOCIEA0BATEIIBHOCTh OAUHAKOBBIX YU CEI, U KOJIMYECTBO JJIEMEHTOB
B OTOU IIOCJIEA0BATEIBHOCTH. ECIM TaknX NOCIeN0BaTEIbHOCTEN HECKOJIBKO,
TO BBIBECTH HOMED IIEPBOU U3 HUX.

Minmax28. [lano nenoe unciao N u Hadop u3 N 1eabIx Yrcell, coaepKaliiuil TOJIb-

KO HYJIM U eauHuIlbl. HaiiTn HoMep »ieMeHTa, ¢ KOTOPOro HaYMHAeTCs camast
JUTMHHAS TTOCJIEI0BATEIbHOCTD €IMHUII, U KOJIMYECTBO PJIEMEHTOB B 3TOM MO-
cienoBarenbHOCTU. Eciu Takux mocneoBaTeIbHOCTEM HECKONBKO, TO BBIBECTH
HOMEp MocyieHel u3 HuX. Eciiu eIMHUIBI B UICXOJAHOM Habope OTCYTCTBYIOT,
TO ABaXbI BEIBECTH (.

Minmax29. Jlano nenoe umcio N m Habop u3 N mensix uucen. Haiitm makcu-
MaJIbHO€ KOJUYECTBO MOAPA WYX MUHUMATIBHBIX 3JIEMEHTOB U3 JAHHOTO
Habopa.

Minmax30. [Iano nenoe uncio N u Habop u3 N 1nesbix yncen. HaiiTn MUHUMATBHOE
KOJIMYECTBO MO UAYIINX MAaKCUMAIIBHBIX AJIEMEHTOB U3 JaHHOTO Habopa.

10 OgHOMepHbIe MacCUBbI

VYcnoBue Buia «an MaccuB pasmepa N» o3HagaeT, 4To BHauUale aaetTcs gakx-
muueckutl pazmep MaccuBa (1iejoe uucio N), a 3aTeM MPUBOIATCS BCE €ro dJie-
MeHTBI. Eciii B 3a/1aHNU SIBHO HE YKa3bIBACTCS, KAKUE 3HAUCHHUS MOYKET TPUHUMATH
pasMep UCXOTHOTO MacCHBa, TO MPEANOJIAraeTCs, 4TO pa3Mep MOKET U3MEHSITHCS B

npenaenax ot 2 10 10. Maaekc HayanbHOTO 3JIEMEHTa MAaCCUBA CYMTAECTCS PABHBIM 1.
Ecau B 3amanuu, CBSI3aHHOM C co3JaHueM (IIpeoOpa3oBaHUEM) MacCUBa, HE
OTIMCaH PE3YJIbTUPYIONTNA HA0Op JTaHHBIX, TO MPEANOJIaracTcs, YTO 3TUM HabopoM
SBJISIETCSI CO3AAHHBIN (TTpeoOpa30BaHHbIN) MAaCCUB, U HEOOXOAMMO BBIBECTH BCE €T0
AJIEMEHTHI B MOPSJIKE BO3PACTAHUS UX UHICKCOB.

dopmupoBaHue MaccuBa U BbIBOA €ro 3J51e MEHTOB

B 3aganusx Ha opMupoBaHHE MacCHBa ITPEAIIONATAETCS, YTO Pa3Mep pPe3yilb-
TUPYIOIIETO MaccuBa He mpeBocxoauT 10.

Arrayl. [lano uenoe unciao N (> 0). ChopmupoBath U BBIBECTH I€JIOYMCICHHBIHN
MaccuB pa3mepa N, comeprxariuii N epBbIX OJIOKUTETLHBIX HCUSTHBIX YHCEN:
1,3,5,....

Array2. JJano nenoe uncio N (> 0). ChopmupoBaTh U BBIBECTH I1€I0YNCIACHHBIN
MaccuB pa3zmepa N, coaepkammuii cTernenu aBoiiku ot rmepBou g0 N -it: 2, 4,
8, 16, .. ..



Array3. Jlano tenoe yuciio N (> 1), a Takke mepBblid wieH A u pasHocTb D apug-
memuueckou npoepeccuu. CHopMHUpOBaTh U BHIBECTH MaccuB paszmepa N, co-

nepxkamiiii N mepBbIX YI€HOB JaHHOM MPOrPECCHMU:
A A+D, A+2:D, A+3D,

Array4. Jlano nenoe yucio N (> 1), a takke mepBblii wieH A 1 3HameHatenb D
eeomempuyeckoii npoepeccuu. CHopMUPOBaTH U BBIBECTU MaccuB pazMepa N,
comepkanuii N TepBbIX WICHOB JaHHOW MPOTPECCHU:

A, A.D, ADz A.Ds3,

Array5. Jlano nenoe guciio N (> 2). ChopMupoBaTh U BRIBECTH IIEIOYNCICHHBIN
MmaccuB pasmepa N, conepkamuii N mepBbIX 3J1eMEHTOB MOCIE0BATEILHOCTH
yucen Quoonauuu F .

Fi=1, Fe =1, Fc =Fie+Fea, K=3,4,....

Array6. Hausl nensie uncaa N (> 2), A u B. ChopmupoBaTh U BBIBECTH IIEJIO-
YUCJIEHHBIA MaccuB pa3mepa N, mepBblii 3JIEMEHT KOTOPOTO paBeH A, BTOPOii
paBeH B, a KaxIIpIil TOCIeIyIONINI AJIEMEHT PaBEH CYMME BCEX MPEABIIYIIUX.

Array7-. Jlan maccuB pazmepa N. BoiBecTu ero sneMeHThl B 0OpaTHOM MOPSIKE.

Array8. Jlan nenmouncieHHbId MaccuB pasmepa N. BriBecTu Bce comepkaiiuecs B
JTAHHOM MAacCCHBE HEUETHBIC YHCJa B TMOPSJIKE BO3PACTaHUS UX WHIIEKCOB, a
TaKkxke ux konuuectso K.

Array9. Jlan uenouncnenHblii MaccuB pasmepa N. BoiBecTu Bce coneprkaiuecs B
JTAHHOM MacCHBE€ YETHbIC YHCia B MOPsAKE yObIBAHUS UX WHJIEKCOB, 4 TaK¥kKe
ux konuyectBo K.

Array10. Jlan nenourcienHsiii Maccu pazmepa N. BeiBecTu BHaudase Bce coaepika-
IMecs B JaHHOM MacCHBE YETHBIC YK CIia B TOPSAKE BO3pACTAHUS UX UH]IEKCOB,
a 3aTeM — BCE HEYETHBIC UMCIia B MOPSAKE YOBIBAaHUS UX MHIACKCOB.

Arrayll. Jlan maccuB A pasmepa N u 1enoe gucio K (1 < K <N ). BeiBecTn 31e-
MEHTBI MacCCHBa C MOPSAKOBBIMU HOMepaMmu, KpaTHbIMU K: Ay, Az, Asy, ...

Y CIIOBHBIN OIEPATOP HE MCIOJIB30BATh.

Array12. Jlan maccuB A pasmepa N (N — detHOe uncio). BeIBecTr ero 31eMeHThI
C YETHBIMH HOMEpPaMH B TIOPsIZIKE Bo3pacTaHusi HOMEpoB: Az, A4, Ae, .. ., Ay.
Y CIIOBHBIN ONEPaTOp HE MCIOIB30BATh.

Array13. Tan maccuB A pasmepa N (N — HedeTHOE unciio). BeIBecT ero 3jieMeHTHI
C HEUECTHBIMU HOMEpPaMHU B TOPsAJIKE YObIBaHUSI HOMEPOB: Ay, Ay-2, Ay-4, :
A1. YCIOBHBII onepaTop HE KCIOIb30BATh.

Array14. Jlan maccuB A pasmepa N. BeiBecTu BHayasie ero 3JI€MEHThI C YETHBIMU
HOMEpaMH (B MOPSIKE BO3PACTAHUSI HOMEPOB), a 3aT€M — DJIEMEHTHI C HEUeT-
HBIMH HOMepaMH (Takke B TOPSIKE BO3pAcCTaHUsS HOMEPOB):

Az, A4, Ae, ..., A1, As As,



Y CIIOBHBIN OIEPATOP HE MCIOIb30BATh.

Arrayl5. Jlan maccuB A pasmepa N. BriBecTu BHauase €ro 3jJeMEHThl ¢ HEUETHBIMU
HOMEpPaMH B IOPSJIKE BO3pacTaHUsI HOMEPOB, a 3aT€M — 3JIEMEHTHI C YeTHBIMU HOMEPAMU
B TIOPSJIKE YOBIBAaHUSI HOMEPOB:

A, As, As, ..., As, A4 Ac.
Y cnoBHBII ONEpaTop HE UCTIOIB30BATb.
Array16. JTan maccuB A pasmepa N. BeiBecTu ero 3J1eMEHTHI B CIIEAYIOIIEM MOPSII-
Ke:
A, Ay, Az, Ay1, Az, Ay,
Array17. Jlan maccuB A pasmepa N. BeIBeCTH €ro 3J1eMEHTHI B CJIEAYIOLLEM TOPSI-

K¢e.
A, Az, Ay, Ay, Az, As, A2, Apss,

AHanus anemMmeHTOB MaccuBa

JI1st BBINIOJIHEHUSI HEKOTOPBIX 3aJaHU U3 TaHHOTO MyHKTa HE TpedyeTcs o/1-
HOBPEMEHHO XPAHUTH B MTAMSITH BCE MCXOJIHBIE JaHHBIC, O3TOMY HCIOJIb30BAThH
IIPU UX BBINOJHEHUHU MACCUBBI, CTPOTrO TOBOPs, He HYcHO. OJHAKO TPUMEHEHUE
MacCUBOB MO3BOJISIET CETATh AITOPUTMBI PEIICHUS 3TUX 3aJaHUN 00Jiee MPOCThI-
MU ¥ HarJISIHBIMU. 3aIaHUS U3 TJAHHOTO MYHKTa MOXHO JOIMOJHUTH 3aIaHUSIMU U3
rpyni Series 1 Minmax, paccMaTpuBas UX Kak 3aJaHusi Ha 00paboTkKy mMaccuBoB. C
IPYTOW CTOPOHBIL, IJIsl TEX 3aJaHUM TaHHOTO ITYHKTAa, KOTOPBIE MOYKHO BBIIIOJHUTH,
HE HCIOJIb3Ys MAacCHBBI, MOJE3HO pean30BaTh U TAaKUE ANTOPUTMBI PEHICHUS.

Array18. Jlan maccuB A HEHYJIEBBIX I1eTbIX dncen pasmepa 10. BeiBecTn 3HaueHUE
MEpPBOTO U3 TEX €ro 3JIeMEHTOB Ay, KOTOpbIC YAOBJIETBOPSIOT HEPABEHCTBY
Ay < Aw. Eciin takux snemMeHTOB HeT, TO BbiBecTH 0.

Array19. Jlan nenourciennbiii Maccu A pazmepa 10. BeiBecTr mopsiikoBbI HOMED
MOCJIETHETO U3 T€X €ro 3JeMEHTOB Ay, KOTOPBIE yIOBIETBOPSIOT ABONHOMY
HepaBeHCTBY A1 < A¢ < Aio. Ecam Takux snemeHTOB HeT, TO BbiBecTH O.

Array20. Jlaam maccuB pazmepa N u menbie ynciia K u L (.l K< L <N). Haiitu
CyMMy 3JIEMEHTOB MaccuBa ¢ Homepamu oT K 1o L BriIrOUMTENBHO.

Array21. lan maccuB pasmepa N u mensie unicia K u L (1 < K <L < N).
Haiitu cpegnee apudmeTnueckoe 3JIeMEHTOB MaccuBa ¢ Homepamu oT K o L
BKJIIOYUTENBHO.

Array22. Jlan maccuB pazmepa N u mensie unciia K u L (1 < K< L <N). Haiitu
CyMMy BCEX 3JIEMEHTOB MacCHBa, KpOME 3JIEeMEHTOB ¢ Homepamu oT K g0 L
BKJTIOYHTENBHO.

Array23. Jlan maccuB pasmepa N u memsie uncia K u L (1 <K <= L < N).



Haiitu cpeanee apudMeTueckoe BCEX 3JIEMEHTOB MacCHBa, KPOME 3JIEMEHTOB
c HoMmepamu oT K 10 L BKIIFOUUTENHHO.

Array24. ]Jlan 1ieno4nclieHHBIA MaccuB pasmepa N, He copepiKaiuii 0TMHAKOBBIX
yucen. [IpoBeputh, 00pa3yloT JM €ro 3JIEMEHTHI apugmemuuecKyro npozpec-
curo (cM. 3aganue Array3). Eciii o0pa3yroT, TO BBIBECTH pa3HOCTh IIPOTPECCHUH,
eciau HeT — BbiBecTH 0.

Array25. Jlan MacCuB HEHYJIEBBIX IebIX urcen pa3mepa N. [IpoBeputs, 00pa3yrorT
JIM €T0 DJIEMEHTHI eeomempuieckyio npozpeccuto (cM. 3ananue Array4). Eciu
00pa3yroT, TO BHIBECTH 3HAMEHATENh MPOrpeccuu, eciau HeT — BhiBecTH 0.

Array26. Jlan nenouncinenubii MaccuB pazmepa N. [IpoBeputs, yepeayrorcs U B
HEM 4YeTHbIC U HeueTHble uncna. Ecnu yepenyrorces, To BeiBecTu 0, eciiu HeT,
TO BBIBECTHU TMOPSAKOBBI HOMEp MEPBOTO JIEMEHTA, HAPYIIAIOIIETO 3aKOHO-
MEPHOCTb.

Array27. Jlan maccuB HEeHYJEBBIX 1ebix yncen pasmepa N. [IpoBeputs, uepemy-
IOTCS JIM B HEM TOJIOKUTEIbHBIC U OTpUlIaTeNbHbIC yncia. Ecnu uepenyrores,
TO BhIBeCTH (), €CJIM HET, TO BHIBECTH MOPSAKOBBI HOMEP MEPBOTO IJIEMEHTA,
HapYILIAIOLIEro 3aKOHOMEPHOCTb.

Array28. [lan maccuB A pasmepa N. HailTu MUHUMAaNbHBIN 3JIEMEHT U3 €ro dJe-
MEHTOB C 4YeTHbIMU HOMepamu: Az, A4, A,

Array29. lan maccuB A pa3zmepa N. HailTu MakcuManbHBIN 3JIEMEHT U3 €ro dJie-
MEHTOB C HeueTHbhIMU HoMepamu: A1, As, As,

Array30. Jlan maccus pazmepa N. HaiiTu Homepa TeX 3JIeMeHTOB MacCUBa, KOTOPHIE
00JIbI1IE CBOETO MPABOTO COCEAA, M KOJIMYECTBO TaKUX 3JIeMEeHTOB. HaliieHHble
HOMEpA BBIBOJAUTH B MOPSAIKE UX BO3PACTAHMUSL.

Array31. Jlan maccus pazmepa N. HaiiTu Homepa TeX 371eMeHTOB MaccuBa, KOTOpPbIE
O0JIBIIIE CBOETO JIEBOTO COCEIa, U KOJIMYECTBO TaKUX 2JIEeMEHTOB. HalieHHbIe
HOMEpa BBIBOJAUTH B MOPSAIKE UX YObIBaHHUS.

Array32. Jlan maccus pazmepa N. Halitu Homep ero nepBoro J0KajabHOTO MUHUMY-
Ma (J1OKANbHbIU MUHUMYM — ITO SJIEMEHT, KOTOPbI MEHbIIIE JTF000TO U3 CBOUX
coceJiei).

Array33. Jlan maccuB pasmepa N. HaiiTu HOMep ero mocienHero JOKajalbHOTO MaK-
CUMyMa (IOKAIbHbIU MAKCUMYM — 3TO DJIEMEHT, KOTOPBIA 00JbIlIE JTI000T0 U3
CBOMX COCEJICH ).

Array34. Jlan maccuB pa3mepa N. HailTu mMakcuManbHbBIN U3 €r0 JOKAJIbHBIX MU-
HUMYMOB (OMPEICIICHUE JOKANIbHO20 MUHUMYMA TaHO B 3amanuu Array32).

Array35. Jlan maccuB pasmepa N. HailTu MUHUMAaIbHBIN U3 €ro JIOKAJIbHBIX MaK-
CUMYMOB (OIIpeCIICHUE IOKAIbHO20 MakcuMyma JaHo B 3amanuu Array33).
Array36. Jlan maccuB pazmepa N. HaliT MakcHMabHBIN U3 €T0 2JIEMEHTOB, HE SIB-
JISIFOIIMXCS. HU JIOKAJIbHBIM MUHUMYMOM, HU JIOKaJbHBIM MaKCUMyMOM (OTpe-



NCJICHUS IOKAIbHO20 MUHUMYMA W JTOKANbHO20 MAKCUMYMA NAaHbl B 33aJIaHUSIX
Array32 u Array33). Eciu Takux 3J€MEHTOB B MaccuBe HeT, TO BbiBecTH 0.

Array37. Jlan maccuB pa3zmepa N. HailTu KOIM4ecTBO y4acCTKOB, Ha KOTOPBIX €TO
3JIEMEHTHl MOHOTOHHO BO3pacTaloT.

Array38. Jlan maccuB pasmepa N. HailTu Koam4ecTBO y4yacTKOB, Ha KOTOPBIX €T0
AJIEMEHTHl MOHOTOHHO YOBIBAIOT.

Array39. lan maccuB pa3mepa N. HailTu KOIU4YECTBO €ro npomesncymrko8 MoHo-
moHHocmu (TO €CTh YYacTKOB, Ha KOTOPBIX €r0 3JIEMEHTHl BO3PACTAIOT WIIU
yOBIBAIOT).

Array40. Jlano yucino R u maccuB A pasmepa N. Halitu aneMeHT MaccuBa, KOTO-
pBIil Haubonee 6au3zok k unucity R (To ecTb Takoil anemMeHT Ay, ISl KOTOPOTrO
BenuunHa |[Ax — R| siBisieTcss MUHHUMAIBHOM).

Array41. Jlan maccuB pa3mepa N. HaiiTu 1Ba coceTHUX dJIeMEHTa, CyMMa KOTOPBIX
MaKCHMAJIbHA, U BEIBECTH 3TU SJIEMEHTHI B MOPSIKE BO3PACTAHUS UX UHACKCOB.
Array42. Jlano uncio R u Mmaccus pazmepa N. HaiiTu 1B8a cocegHUX aieMeHTa Mac-
CUBa, CyMMa KOTOPBIX HanboJiee OrM3Ka K 4uClly R, M BBIBECTH 3TH DJIIEMEHTHI
B MTOPSIIKE BO3PACTAHKA UX MHICKCOB (OMpeeseHne Hanbosee OJIM3KUX YU Cell
naHo B 3amanuu Array40).

Array43. JlaH nenounciieHHbIH MaccuB pa3mepa N, Bce 3J1eMeHTBI KOTOPOTO yIopsi-
JTIOYEHBI (110 BO3PACTAHUIO U 10 yObIBaHMI0). HallT KOMMYECTBO pa3IuyHbIX
AJIEMEHTOB B JIJAHHOM MAaCCHBE.

Array44. Jlan nenodrciaeHHbI MaccuB pa3Mmepa N, copepskamuii poBHO JBa OJiU-
HAKOBBIX AjieMeHTa. HaliTh HoMepa OJJMHAKOBBIX 3JIEMEHTOB U BBIBECTH ITHU
HOMEpA B MOPSIKE BO3PACTAHUSI.

Array45. Jlan maccuB pasmepa N. Hailtu HOMepa IByX OJMKaWIIMX 3JIEMEHTOB
U3 3TOTO MaccHBa (TO €CTh DJIEMEHTOB C HAUMEHBIIIUM MOJYJIEM Pa3HOCTH) U
BBIBECTH 3T HOMEpa B MOPSAIKE BO3pACTaHUS.

Array46. Jlano uucio R u maccuB pasmepa N. HaiiTu nBa pa3nuuHbIX 3JIeMEHTA
MaccuBa, CyMMa KOTOPBIX HanboJjee Oiu3Ka K 4yucily R, U BBIBECTH ITHU dJie-
MEHTBHI B TIOPSIKE BO3pACTAHUS X MHACKCOB (OIpeiesieHrne Hanoosiee OIu3KuX
yucell AaHo B 3agaHuu Array40).

Array47-. Jlan uenouncnensslii MmaccuB pa3mepa N. HailTu Koam4yecTBO pa3inuyHbIX

AJIEMEHTOB B JJAaHHOM MacCCHUBE.

Array48. Jlan uenouncienHsiii MaccuB pazmepa N. HaiiTu MakcumanbHOe KoJnue-
CTBO €r0 OJMHAKOBBIX 3JIEMEHTOB.

Array49. Jlan uenouncnenHslii MaccuB pazMepa N. Ecnu o sBisiercst nepecma-
HOBKOLL, TO €CTh coAepUT Bce uncia oT 1 10 N, To BeiBecTH (; B IPOTUBHOM
cllydae BBIBECTHM HOMEp IMEPBOr0 HEIOMYCTHUMOIO 3JIEMEHTA.

Array50. Jlan nenourcienHbiid MaccuB A pazmepa N, SBIISIONIUICS TepeCTaHOBKOM



(ompenenenue nepecmanogku NaHo B 3afaHuu Array49). Hailtu konuyecTBO
uHeepcull B TAaHHOW MEPECTaHOBKE, TO €CTh TaKUX Iap 3jeMeHTOB A, u A, , B
KOTOPBIX OOJIbIIIEe YMCII0 HAaXOAUTCS cleBa OT MeHbIero: A, > A, tipu | < J.

PaboTa ¢ HeCKONbKMMM MacCcuBaMm

Array51. Jlausl MaccuBbl A u B ogunakoBoro pasmepa N. [lomeHATh MECTaMU HX
COJIEP’)KMMOE M BBIBECTH BHAYaJle 3JIEMEHThI TpeoOpa3oBaHHOIO MaccuBa A, a
3aTe€M — 3JIEMEHTHI MpeoOpa30BaHHOIO MaccuBa B.

Array52. Jlan maccuB A pasmepa N. CpopmupoBaTh HOBBIM MaccuB B Toro xe
paszMepa, 3J1EMEHThI KOTOPOTO ONPEIEIISIFOTCS CIIEAYIOIIUM 00pa3oM:

Bx = 2-A;, ecmA, <5,
A(/2 B IpOTMBHOM ciy4ae.

Array53. Jlansl 1Ba MmaccuBa A u B oguHakoBoro pazmepa N. ChopmupoBars HOBBIi
maccuB C TOro xe pazMepa, Kaxabli 3JIeMEHT KOTOPOTO paBEH MaKCUMaJIbHOMY
U3 3JIEMEHTOB MaccuBOB A u B ¢ TeM ke MHAEKCOM.

Array54. Jlan nenouucieHHbii MaccuB A pasmepa N. IlepenucaTh B HOBBIH 11€J10-
YUCJIEHHbIN MaccuB B Bce ueTHble yncia U3 UCXOAHOTO MAaccuBa (B TOM XKe
NOPSAKE) U BBIBECTU pa3Mep MOJYyYEHHOro mMaccuBa B u ero coumepxumoe.

Array55. [lan nenouncinennbii maccuB A pazmepa N (15). [lepenucats B HOBBINA

LEJTOUMCIICHHBI MaccuB B Bce 371€MEHTHI ¢ HEUETHBIMU MOPSAKOBBIMA HOME-
pamu (1, 3, .. .) ¥ BBIBECTH pa3Mep MOJTYYSHHOTO MaccuBa B u ero conepkumoe.

VY CIIOBHBIN ONIEpaToOp HE UCIOIB30BATh.
Array56. [lan nenounciaeHubiii maccuB A pazmepa N (<15). [epenucaTh B HOBBINA

LEJTIOYMCIIEHHBIH MaccuB B Bce 351eMEHTHI ¢ MOPAIKOBBIMU HOMEPaMH, KpaT-
HbIMU TpeM (3, 6, . . .), U BBIBECTH pa3Mep MOJy4eHHOro maccuBa B u ero

COJIEpKMMOE. Y CJIOBHBIN OIepaTop HE UCIOJIb30BATh.

Array57. lan uenouucienHblii maccuB A pasmepa N. Ilepenucars B HOBBIN Iie-
JIOYUCIICHHBIA MaccuB B Toro e pa3mepa BHauaje BCE AIEMEHThI HCXOTHOTO
MacCuBa C YETHBIMH HOMEpaMH, a 3aT€M — C HEUETHBIMU:

Az, A4, As, ..., A1, As, As,

VY CIIOBHBIN ONEpaToOp HE UCIOIB30BaTh.

Array58. lan maccuB A pasmepa N. ChopmupoBarh HOBBII MaccuB B Toro xe
pa3Mepa Mo CIEOyIolleMy MNpaBUily: 3JIEMEHT By paBeH cymme 3JeMEeHTOB
MaccuBa A ¢ Homepamu ot 1 1o K.

Array59. Jlan maccuB A pasmepa N. ChopmupoBarh HOBbII MaccuB B Toro sxe
pa3Mmepa 1o cieayrolleMy MpaBUITy: 3JIEMEHT By paBeH cpenneMy apudmern-
4ecKOMy 3JieMeHTOB MaccuBa A ¢ Homepamu oT 1 mo K.

Array60°. Jlan maccuB A pasmepa N. ChopmupoBath HOBBII MaccuB B Toro xe



pasMepa 1o cieayloleMy IpaBuUily: 3JeMeHT By paBeH cymme 3JIeMEHTOB
maccuBa A ¢ Homepamu oT K g0 N.

Array61. lan maccuB A pasmepa N. ChopmupoBath HOBBII MaccuB B Toro xe
pa3Mepa 1o cieayroleMy npaBuily: 3JeMeHT By paBeH cpeanemy apudmeru-
4ecKoMy 3JeMeHTOB MaccuBa A ¢ Homepamu oT K mo N.

Array62. Jlan maccus A pa3zmepa N. ChopmupoBats aBa HOBbIX MaccuBa B u C: B
MaccuB B 3amucath Bce mosioKuTeNbHbIC 3JIEMeHTH MaccuBa A, B maccuB C —
BCE OTpUIATEIbHBIEC (COXpaHSISl UCXOAHBIN MOPAIOK CIEAOBAHUS SJIEMEHTOB).
BriBecTn BHauane pasmep M coiepKuMoe maccuBa B, a 3atem — pasmep u
conepxkumoe Maccuba C.

Array63. [lansl nBa maccuBa A u B pasmepa 5, 351eMEHTHI KOTOPBIX YHOPSI0UEHBI
no Bo3pactanuio. OObEAMHUTH 3T MAaCCUBBI TaK, YTOOBI PE3yJIbTUPYIOLINI
maccuB C (pasmepa 10) ocrancs ymopsao4eHHBIM 110 BO3PACTaHUIO.

Array64. Jlaasl Tpu nenounciieHHbIX MaccuBa A, B m C pasmepa N,, Nz, N,
COOTBETCTBEHHO, 3JIEMEHTHI KOTOPBIX YIOPSAI0UYEHBI 0 yObIBaHuto. O0beau-
HUTH 3TH MacCCUBBI TaK, YTOOBI pe3yJIbTUPYIOIIUN 11€JI0UUCICHHBIN MaccuB D
(pasmepa N, + N + N() ocrascs ynopsioueHHbIM 0 YOBIBAHUIO.

NMpeobpa3zoBaHue maccuBa

[Ipu BRINOTHEHNH 3aJJaHU I U3 TAHHOTO ITYHKTA HE CJIEAYET MCITOJB30BaTh BCIIO-
MOTraTeJIbHbIC MACCUBHI.
N3meHeHMe arneMeHTOB MaccuBa

Array65. Jlan maccus A pasmepa N u menoe unciio K (1 < K < N). [IpeoOpazoBatsb
MacCHUB, YBEJIMYMB KaXKIBIH €ro 3JICMEHT Ha KCXOIHOC 3HAYCHUE DJIeMeHTa Ay.

Array66. Jlan nenourcieHHbiii MmaccuB pazmepa N. YBeITUUnTh BCE YETHBIC YHCIIA,

COZEpXkaIUECS B MACCUBE, HAa MCXOAHOE 3HAYEHHUE MEPBOTO YETHOTO YUCIIA.
Ecnm yeTHbIC Unciia B MacCUBE OTCYTCTBYIOT, TO OCTaBUTh MacCHB 0€3 h3Me-
HEHUU.

Array67. Jlan nenouyncieHHbiii MaccuB pasmepa N. YBeTUYuTh BCce HEUETHBIE YHC-

J1a, CoJIeprKanIuecs B MaCCHBE, Ha UCXOHOE 3HAYCHHUE MMOCEAHETO HEYETHOTO
yrcina. Ecau HedeTHbIe Yucia B MaCCUBE OTCYTCTBYIOT, TO OCTABUTHh MACCHB
0€e3 U3MEHEHUIA.

Array68-. Ilan maccuB pasmepa N. [TomeHsTh MECTaMK €r0 MUHUMAJIbHBIN U MaK-

CUMAJIBHBIN DJIEMEHTHI.

Array69. Jlan maccuB pazmepa N (N — detHoe 4yucio). [IoMeHATh MecTaMH €ro

HepBBIﬁ 9JICMCHT CO BTOPBIM, TpeTI/Iﬁ — C YCTBCPTHIM U T. .

Array70. lan maccuB pasmepa N (N — getHoe uncio). [loMeHsATh MecTamMu EPBYIO



Y BTOPYIO TOJIOBHHBI MACCHUBA.
Array71. Jlan maccuB pazmepa N. [lToMeHSATh TOPSAA0K €ro 2JIEMEHTOB Ha 0OpaTHBIMN.

Array72. lan maccuB A pasmepaN nnensieunciaK uL (1 < K<L < N). Ile-

pECTaBUTH B OOpPaTHOM MOPSAKE 3JIEMEHTBI MAaCCUBA, PACTIOJIOKCHHBIC MEXKTY
ssmeMeHTaMu Ay 1 A, BKiIIodass 3TH DJIEMEHTEI.

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

PECTAaBUTL B O6paTHOM IMOPAAKEC 3JICMCHTBLI MaCCHBA, PACIIOJIOKCHHBIC MCIKIY
SJICMCHTaMH AK u AL1 HE€ BKJIIO4YadaA 3TH 3JICMCHTHI.

Array74. Jlan maccuB pazmepa N. OOHYJIUTH 3JIEMEHThl MAacCUBa, PacIOI0KEH-

HBIC MCKAY €TI0 MUHHMAJIbHBIM U MAKCUMAJIbHBIM 3JICMCHTAMUA (He BKJIO4Yasd
MHHHMMAaJIbHBIM ¥ MaKCHUMaJIbHBIN C-)JIeMeHTLI).

Array75. Jlan maccuB pasmepa N. IlepectaButh B 0OpaTHOM MOPSIAKE DIEMEHTHI

MacCCuBad, PACIIOJOKCHHBIC MCKIAY €0 MUHHUMAJIbHBIM U MdKCHMAJIbHBIM 3JIC-
MCHTaMH, BKJIKOYad MHUHUMAJILHBIM U MaKCHUMaJbHBLIA AJIEMEHTHI.

Array76. [lan maccuB pazmepa N. OOHYJIUTH BCE €r0 J0KAIbHblE MAKCUMYMbL (TO

€CTb 4Hucia, OOJIBIIINE CBOUX COC@I[GfI).

Array77/. Jlan maccuB pa3zmepa N. Bo3BecTu B KBaApar BCE €r0 JIOKAIbHbIE MUHU-

Mymbl (TO €CTh 4YMClia, MEHBLIME CBOMX coceliel).

Array78. Jlan maccuB pazmepa N. 3aMeHUTh KaKIIbIid JICMEHT MacCHBa Ha CpelIHEe

apu(METHIECKOe TOTO PJIEMEHTa U €ro coceiei.

Array79. lan maccus pazmepa N. OcyliecTBUTh cogue 3IEMEHTOB MacCUBa BIIPaBO

Ha oJIHY mo3utuio (mpu3ToM A1 iepeiier B Az, A2— B Az, ..., Ay-1 — B Ay,
a WCXOJHOE 3HAYCHHE MOCJEIHEro 3JeMeHTa OyaeT motepsHo). [lepBbrit
AJIEMEHT MOJy4eHHOTO0 MacCHBa MOJIOKHUTH paBHBIM 0.
Array80. lan maccuB paszmepa N. OcylecTBUTh cogue SIEMEHTOB MacCUBa BJICBO
Ha oAHY no3unuio (pu 3tom A, mepeiaer B Ay-1, Ay-1 — B Ap-2, ..., Az
— B A1, a ICXOJJHOE 3HAaYEHUE ITEPBOTO 3JIeMeHTa OyAeT notepsiHo). [TocaeaHuit
AJIEMEHT MOJIy4YeHHOTO MacCHBa MOJIOXKUTH paBHbIM 0.
Array81. lan maccuB pasmepa N u nenoe uncio K (1 < K < N). OcymectBuTh
cogu2 BIEMEHTOB MaccuBa BIpaBo Ha K mo3uuuii (mpu 3Tom A1 mepeuaer
B Aw+1, A2 — B Ag+2, ..., Ay-x — B Ay, a ucxoaHoe 3Hadenne K mocnemaux
AJIEMEHTOB OyneT notepsiHo). IlepBrie K 31€eMEHTOB MOIYyYE€HHOTO MacCcHBa
MOJIOKHUTH paBHBIMH 0.
Array82. Jlan maccuB pasmepa N u menoe yncio K (1 < K <N). OcymecTBuTh
cogue 3JIEMEHTOB MaccuBa BiieBo Ha K mo3unuii (mpu s3tom Ay nepeitaer
B Ay, Ay-1 — B Ay«-1, - - -, Ag+1 — B A1, a ucxognoe 3HaueHue K mepBbix
aeMeHTOB OyeT motepsiHo). [locneaaue K 31eMeHTOB TTOTy4eHHOTO MacCUBa
MOJIOXKHUTH paBHBIMU 0.

Array83. [lan maccuB pa3mepa N. OcymiecTBUTh yuxiuueckutl cosue JIEMEHTOB



MaccuBa BIPAaBO HA OAHY NO3uIuIO (Tipy 3ToM A1 epeiiaeTB Az, Az — B Ag, . .
5 Ay — B A1).

Array84. [lan maccuB pasmepa N. OCyLIECTBUTh yukiuueckuti cogue dIeMEHTOB
MaccuBa BJIEBO Ha OJIHY mo3uuuio (mpu 3ToMm Ay nepeier B Ay-1, Ay-1 —
BAy2, ..., A1 —BAy).

Array85. Jlan maccuB A pasmepa N u memoe uucio K (8 K<, K < N).
OcCymIecTBUTh yukiuyeckuli cogue YIEMEHTOB MaccrBa BIpaBo Ha K mo3unuii
(mpu aToM A1 mepeitaeT B Ag+1, A2 — B Ag+z, . .., Ay — B Ay). lommyckaercs
UCIIOJIB30BATh BCIIOMOTATENbHBI MacCHB U3 4 SJIEMEHTOB.

Array86. Jlan maccuB A pasmepa N u nenoe ugucio K (1= K <4, K< N).
OCymIeCTBUTh YuKIUueckutl cOgue dIEMEHTOB MaccuBa BieBo Ha K mo3unuii
(mpu 3ToM A, mepedneT B Ayi, Av-1 — B Ayxt, -« o Al — B Ayk1).
JlomyckaeTcsi MCIOJIb30BaTh BCIIOMOTATENbHBI MAacCUB U3 4 3IIEMEHTOB.

Array87. Jlan mMaccuB pa3mepa N, Bce 3JI€MEHTBI KOTOPOTO, KPOME TIEPBOTO, YIIO-
PSIOYCHBI TI0 Bo3pacTtaHuio. Crenarh MaCCUB YIOPSIOYCHHBIM, IEPEMECTHB
TIEPBBIMA 3JIEMEHT Ha HOBYIO MO3UIIHIO.

Array88. Jlan maccuB pa3mepa N, Bce 3JeMEHTBI KOTOPOTO, KPOME TOCIIEIAHETO,
yIOPSI0OUYEHBI 110 Bo3pacTaHuto. CrenaTh MaCCHB yIOPSIOYESHHBIM, TIepeMe-
CTHB IOCJICTHUI JIEMCHT Ha HOBYIO TIO3HITHIO.

Array89. Jlam maccuB pasmepa N, Bce 3JIeMEHTBI KOTOPOTO, KpPOME OJIHOTO,
ynopsjoueHbl Mo yObiBaHWio. CaenaTh MacCUB YIOPSAOYCHHBIM, IEPEMECTHB
AJIEMEHT, HAPYIIAOIINN YIIOPAI0YEHHOCTh, HA HOBYIO MTO3UITHIO.

YpaneHue u BcTaBKa 3N1IeMeHTOB

Array90. Jlan maccuB pazmepa N u nenoe unciao K (1 < K =N ). Vaanuts u3
MacCHBa JIEMEHT C OPSIKOBBIM HOMepoM K.

Array91. lan maccuB pasmepa N u nensieunicia K u L (1 <K <L <N). Ynanuts
U3 MaccuBa 3JeMeHThl ¢ HoMmepamu OoT K 10 L BKJIIOUMTENBHO W BBIBECTH
pa3Mep MOJIyYeHHOTO MacCHBa M €ro COACPKUMOE.

Array92. Jlan uenouncienHbiit MaccuB pazmepa N. Y qanuth u3 MaccuBa Bce HEYeT-
HbI€ YHCJIa U BBIBECTU pa3Mep MOJYyYEHHOI'O MaccHMBa M €ro COJEP>KHUMOE.

Array93. llan nienouncieHHbIi MaccuB pazmepa N (> 2). Y nanute U3 MaccuBa Bce
3JI€MEHTBI C YeTHBIMU HOMepaMmH (2, 4, . . .). YCIOBHBII onepaTop HE UCHOJIb-
30BaTh.

Array94. Jlan nienounciaeHHbiii MaccuB pasmepa N (>2). Y naauTh U3 MaccuBa Bce
AJIEMEHTBI C HedeTHhIMU HOMepamu (1, 3, .. .). YcIoBHBIN omeparop HE HcC-
M10JIB30BATh.

Array95. Jlan nenouncieHHbli MaccuB pasmepa N. Y ganuTe U3 MaccuBa Bce CO-



CCAHNC OANHAKOBLIC 3JICMCHTBI, OCTABHB HX IICPBLIC BXOXKICHHA.

Array96. Jlan nenmouncieHHbId MaccuB pasmepa N. Y nanuTh U3 MaccuBa BCe OfH-

HAaKOBBIC 3JICMCHTBI, OCTABHUB UX IICPBBLIC BXOKIACHU .

Array97. Jlan niemourciaeHHbIA MaccuB pa3mepa N. Y manuTh U3 MacCuBa BCe OfH-

HAKOBBIC 3JICMCHTBI, OCTaBUB HX ITOCIICAHHUEC BXOXICHM:I.

Array98. Jlan uenouucneHHblii MmaccuB pazmepa N. Y nanuTh U3 MaccuBa Bce 3Jie-

MCHTBI, BCTPCHAOIIUCCA MCHCC TPCX pa3, U BBIBCCTHU PasMCpP IMOJIYUYCHHOTO
MaCCHuBa U Cro COACPKUMOC.

Array99. Jlan nemounciaeHHBIM MaccuB pazMepa N. Y maauTh U3 MaccuBa BCe dJie-

MCHTLI, BCTPCHAIOMINCCA Oouee ABYX pa3, U BBIBCCTH pasMCp IIOJIYUYCHHOI'O
MaCCHUBa U Cro COACPKUMOC.

Array100. Jlan niemouncieHHbIH MaccuB pasmepa N. Y nanmuTh U3 MaccuBa Bce dJie-

MCHTLI, BCTPCHAIOIMMUCCA POBHO IBa pa3d, U BbBIBCCTH Pa3MCp IMOJYUCHHOI'O
MaCCHBa U €ro COACPKUMOC.

Array101. JTau maccuB pasmepa N u 1ienoe uucio K (1< K <N). Ilepen snemen-

TOM MacCCHBa C IIOPAIKOBbIM HOMCPOM K BCcTaBUTh HOBBIM 3JICMEHT C HYJICBBIM
3HAYCHUECM.

Array102. Jlan maccu pasmepa N u nenoe uncio K (& K<N). ITocne snemenTa
MaccuBa C MOPAIKOBBIM HOMEpPOM K BCTaBUTH HOBBIM 3JIEMEHT C HYJIEBBIM
3HAUYEHHUEM.

Array103. [lan maccuB pasmepa N. BctaBUTh 3J1eMEHT ¢ HyJI€BbIM 3HAaYCHHUEM TIEpPE
MUHHUMAJIBHBIM M TOCJIE MaKCUMaJIbHOTO 3JIEMEHTAa MacCHBaA.

Array104. Jlan maccuB pa3smepa N u nBa nensix uncia K u M (I K< N,
1 M 14). Ilepen snementoM maccuBa ¢ HomepoM K BcTaBuTh M HOBBIX
9JIEMEHTOB C HYJICBBIMHU 3HAUCHUSIMHU.

Array105. lam maccuB pazmepa N u nBa mensix uncia K u M (1= K< N,
1 M H). Ilocne anementa maccuBa ¢ HoMepoMm K BcraBuTh M HOBBIX
9JIEMEHTOB C HYJICBBIMHU 3HAUYCHUSIMHU.

Array106. [1an maccuB pazmepa N. [Ipoay6nrupoBars B HeM 3JI€MEHTHI C YeTHBIMU
HoMmepamu (2, 4, ...). YCIOBHBII onepaTop HE UCIIOJIb30BaTh.

Arrayl107. Jlan maccuB pazmepa N. YTpouTh B HEeM BXOXKIECHHS BCEX JIEMEHTOB C
HeyeTHBIME HOMepamu (1, 3, .. .). YCIoBHBIH OnepaTop HE HCIOIb30BATh.

Array108. [lan maccuB pasmepa N. Ilepen kKaxapIM MOJIOKUTEIBHBIM YJIEMEHTOM
MacCHBa BCTABUTh DJIEMEHT C HYJICBBIM 3HAYCHUEM.

Array109. [lan maccuB pasmepa N. Ilocie kaxmoro oTpuIaTEIbHOTO JIEMEHTA
MacCHBa BCTABUTh DJIEMEHT C HYJICBBIM 3HAUCHUEM.

Array110. [lan nenouunciaeHnslii MmaccuB pazmepa N. [IpoayOGiaupoBats B HeM Bce
YETHBIC YUCJIA.

Array111. /Tan uenouuncieHHbIl MmaccuB pazmepa N. YTpouTh B HEM BXOXKICHUS



BCCX HCUCTHBIX YU CCII.

CopmpoBKa maccuBa

Array112-. Jlan maccuB A pazmepa N ( 5). YopsaaouuTs ero mo Bo3pacTaHUIO Me-
TOJIOM COPTHPOBKH 1pOCHbIM 0OMeHOM («NY3bIPLKOBOIY COPMUPOBKOIL): TIPO-
CMaTpUBAaTh MAaCCUB, CpaBHUBAsA ero coceanue 3aeMeHTh (A1 u Az, A2 u Az
U T. JI.) U MEHsS UX MECTaMHM, €CJIU JIEBbIN 3JIEMEHT mapbl OOJbILIE MPABOIo;
nOBTOPUTH onucanHble neicTBust N - 1 pa3. [yt KOHTpOJIs 32 BBINOJIHSEMBI-
MU JIeWCTBUSIMU BBIBOJIUTH COACPKMMOE MACCHBA MOCIE KaXKIO0T0 MPOCMOTPA.
VY4ecTh, 4TO P KaXKJIOM TPOCMOTPE KOJIMYECTBO aHATU3UPYEMBIX Map MOXKHO
YMEHBIIUTH Ha 1.

Array113. Jlan maccuB A_pasmepa N (<6). YHopsaoduTh €ro 1mo BO3pacTaHUIo
METOJIOM COPTHUPOBKH HPOCHMbIM 8blOOPOM: HAUTH MaKCUMAIBHBIA JJIEMEHT
MacCHBA ¥ IOMEHSTH ero MecTamu ¢ ociieAHUM (N -M) 3J1eMEHTOM; BBITIOJTHUTH
onucanHele nerctBus N 1 pa3, kaxaplii pa3 yMeHblIas Ha | KOIMYECTBO
aHaJIM3UPYEMBIX 2JIEMEHTOB M BBIBOJISI COJIEPKMMOE MAaCCHBA.

Array114. Jlan maccuB A pasmepa N (< 6). YIOPSI0YUTH €ro M0 BO3PaCTaHHUIO
METOJIOM COPTUPOBKU HPOCHbIMU BCMABKAMU: CPABHUTH 3JeMEHTHI A1 1 Az U,
pU HEOOXOJMMOCTH MEHSSI UX MECTaMU, IOOUTHCS TOTO, YTOOBI OHU OKa3a-
JIUCH YIOPSAA0OYECHHBIMU [10 BO3PACTAHUIO; 3aTE€M OOPATUTHCS K dJIeMEeHTY A3 U
MEPEMECTHUTH €0 B JIEBYIO (YK€ yIMOPSAI0YEHHYI0) YacTh MAacCHBa, COXPaHUB
€€ yHOpAI0UYEHHOCTh; MOBTOPUTH 3TOT MPOIECC ISl OCTAIbHBIX AJIEMEHTOB,
BBIBOJISI COJICPKMMOE MacCHBa Iociie 00pabOTKH KakIoro sjaeMeHTa (OT 2-
ro 710 N -ro). IIpu BHIMOJHEHNU ONMMCAHHBIX IEUCTBUN YI0OHO MCIIOIB30BATh
npueM «0apbepay, 3alMuchiBasi OUYEPEIHON AIEMEHT mepel ero o0paboTKo B
JOTIOJTHUTENBHBIN 3JeMeHT MaccuBa Ao.

Array115. JTan maccuB A pasmepa N. He u3meHsist 1aHHbII MacCUB, BBIBECTU HOME-
pa ero AJIEMEHTOB B TOM MOPSIKE, B KOTOPOM COOTBETCTBYIOIINE UM JIEMEHTHI
00pa3yroT BO3pACTAIOUIYI0 MOCIEI0BATEIbHOCTh. VICIOIB30BaTh METOJ «M)-
36IpbKOBOUY copmuposku (cM. 3amanue Arrayl12), monuduniupoBaB ero cie-
JTYIOIIMM 00pa3oM: CO3/1aTh BCIIOMOTATENbHBIN 1IEJIOYUCICHHBIN Maccu Home-
pos |, 3anonuus ero unciamu ot 1 1o N ; mpocmaTpuBaTe MaccuB A, cpaBHUBAs
napsbl 2JieMeHTOB MaccuBa A c Homepamu |1 u le, 2 uls, ... u MeHs1 MecTamu
COOTBETCTBYIOIINE 3JIEMEHTHI MAacCUBa |, €Ciu JIeBBIN AJIEMEHT Tapbl OOJIbIIIE
npasoro. [loBTopuB onucannyto npouenypy npocmorpa N - 1 pa3, nomyuum
B MaccuBe | Tpebyemyro mocieoBaTeIbHOCTh HOMEPOB.

Cepum uenbIx uncen

Array116°. Jlan nenmouncineHHbiii MaccuB A pasmepa N. HazoBem cepueii Tpynimy



HOJPST UMYX OTUHAKOBBIX JJIEMEHTOB, a OUHOU cepu — KOJIUUYECTBO ITUX
AJIEMEHTOB (JUIMHA cepuMu MOXKeT ObITh paBHa 1). ChopMupoBaTh ABa HOBBIX
nenovrcieHHbIx MaccuBa B u C oguHakoBoro pasmepa, 3anucaB B MaccuB B
JUTMHBI BCEX CEPUI MCXOTHOTO MAaCCUBa, a B MacCuB C — 3HAYEHUS 2JIEMEHTOB,
00pa3yoIKX ITU CEPUMN.

Arrayl17. Jlan nenounciieHHbIH MaccuB pa3mepa N. BctaBuTh nepes kaxmon ero

CEpUE 2JIEMEHT C HYJIEBBIM 3HaUECHHUEM (OIpeesieHHe CEPUM JaHO B 3aJaHUU
Array116).

Array118. Jlan nenouucieHHbiii MmaccuB pazMepa N. BctaBuTh mocie kaxaon ero

CCpHUH SJICMCHT C HYJICBBIM 3HAUYCHHUCM (onpez[eﬂeHI/Ie CCpUHN JaHO B 3aIaHUN

Array116).

Array119. Jlan nenounciennbiii MmaccuB pasmepa N. [IpeoOpa3oBats MaccuB, yBe-
JUYUB KaXIyl0 €ro CEepuio Ha OJAMH 3JIEMEHT (ONpeleseHue Cepuu AaHO B
3ananuu Arrayl16).

Array120. Jlan nienmourcieHHbIN MaccuB pazmepa N, coaeprkaiinii o KpaitHen Mepe
OJIHY CepuIo, InuHa KoTopou Oosbiie 1. IIpeoOpa3zoBaTh MaccUB, YMEHBIIUB
KOKIYI0 €r0 CEpUI0 Ha OJMH 3JIEMEHT (OmpeiejieHue CEpUM JaHO B 3aJaHUU
Array116).

Array121. [Tano nenoe yucio K (> 0) u nenouncienusiii Mmaccus pasmepa N. Ipe-
o0pa3oBaTh MacCHUB, YJIBOUB JJIMHY €ro cepuu ¢ HomepoMm K (ompenenenue
cepuu aaHo B 3ajaHuM Arrayl16). Eciu cepuit B MmaccuBe menble K, To
BBIBECTU MAacCUB 0€3 U3MEHEHUI.

Array122. Tano nenoe uucio K (> 1) u nemounciaeHHslii MmaccuB pasmepa N. Y na-
JUTH U3 MaccuBa cepuro ¢ HomepoM K (ompesenenue cepuu JaHo B 3aJaHUU
Array116). Ecnu cepuii B MmaccuBe MeHblIlie K, ToO BIBECTH MacCUB 0e3 U3Me-
HECHUM.

Array123. lano nenoe uuciao K (> 1) u nemounciennsiii MmaccuB pasmepa N. ITo-
MEHSTh MECTaMH TIEPBYIO CEpUIO0 MacCuBa U ero ceputo ¢ Homepom K (ompe-
NeJIeHUE ceprur AaHo B 3a1aHuu Array116). Ecnu cepuit B MaccuBe meHblue K,
TO BBIBECTH MacCUB 0€3 U3MEHECHUH.

Array124. [lano uenoe unciio K (> 0) u rienounciaeHusiii maccus pa3mepa N. ITome-
HATh MECTaMH TTOCIICTHIOI CEPUI0 MacCuBa U ero ceputo ¢ Homepom K (ompe-
JIeJIEHUE CepuM JaHo B 3aaHuu Array116). Eciu cepuit B MmaccuBe menbiie K,
TO BBIBECTU MAacCUB 0€3 U3MEHEHU.

Array125. [Tano nenoe yuciio L (> 1) u nenounciennbiii Mmaccus pasmepa N. 3ame-
HUTH KOKIYIO CEPHIO0 MACCHUBA, ITTHHA KOTOPOM MeHbIIe L, Ha OMH 3JIEMEHT C
HYJICBBIM 3HadcHUEeM (OIpejeieHue Cepuu JaHo B 3amanuu Array116).

Array126. [lano nenoe unciio L (> 0) u nenouncnennsiii MaccuB pazmepa N. 3ame-
HUTH KOKIYIO CEpUIO0 MacCHBa, JUIMHA KOTOPOH paBHa L, Ha OMH 3JIEMEHT C



HYJICBBIM 3HAa4CHHEM (OMpee/icHue Cepuu JaHo B 3amanuu Arrayl16).
Arrayl127. lano nenoe unciio L (> 0) u nenouncinennbiii MaccuB pazmepa N. 3ame-
HUTb KaX]IyI0 CEpUI0 MACCHUBA, JITMHA KOTOPOM OoJblle L, Ha OuH 371eMEHT ¢
HYJICBBIM 3HAa4CHHEM (ONpee/icHue Cepuu JaHo B 3amanuu Arrayl16).
Array128. Jlan nnenouncinennbiii Mmaccus pazmepa N. [Ipeobpa3oBats maccuB, yBe-
JUYUB €ro MEPBYIO CEPUI0 HAMOOJbIIEH JJIMHBI HA OAUH 3JIEMEHT (ompeaere-
HHE CEpUU JIaHO B 3a7laHuu Arrayl16).
Arrayl29. Jlan uenouncneHHbli MaccuB pasmepa N. IlpeoOpas3oBaTh Maccus,

YBEJIIMYHMB €0 MOCJICAHIOI CEpUI0 HauOOMbIIeH JIMHBI Ha OJWH 3JIEMEHT (ompe-
JICJICHUE CepUM JIaHO B 3aJaHuu Arrayl16).

Array130. Jlan nenouncienusii MmaccuB pasmepa N. [IpeoOGpa3zoBats MaccuB, yBe-

JUYUB BCE €r0 CEpUM HAMOOJbIICH JUIMHBI HA OJUH 3JIEMEHT (OmpeaeseHne
cepuHM JaHo B 3ajilanuu Arrayl16).

MHoXecTBa TOUYEK Ha NJIOCKOCTHU

JL1st XxpaHEHU s JaHHBIX 0 KaXKJI0M Habope TOYEK ClIeayeT UCTI0Ib30BaTh MO JBa

MacCuBa. HepBBIﬁ MaCCHB IJIA XpaHCHHUS a6cu1/1cc, BTOpOﬁ — U XpaHCHUA Opan-

HaT. MOJXHO TakK)Ke HMCIIOJIL30BAaTh MAaCCHUB 3anucell ¢ ABYM: I1OJIAMHA (CM. 3a4aHUC
Param64).

Arrayl131. Jlano mHOxecTBO A m3 N TOUYeK Ha MIOCKOCTH U Touka B (Toukm 3a-

JaHBI CBOMMH KOoOpAuHaTamHu X, Y). HaliTu Touky n3 MHOXecTBa A, Hanbosee
Oonmu3kyro kK Touke B. Paccmosmue R mexmy Toukamu ¢ KoopauHaTamu (X1,
Y1) U (X2, Y2) BbIUHUCISIETCS 110 PopmyIie:

R=9(Xe- x1)2 + (y= y1)*

Array132. Jlano maoxecTBO A 13 N Touek (TOYKHU 3aJjaHbl CBOMMH KOOPIMHATAMU

X, Y¥). Cpenu Bcex TOYEK 3TOr0 MHOXKECTBA, JIEXKAIUX BO BTOPOIl YETBEPTH,
HalTHU TOUYKY, HanOoJiee yJaleHHYI0 OT Hayana KoopauHat. Eciu Takux To4yek
HET, TO BBIBECTU TOYKY C HYJIEBBIMU KOOPAUHATAMM.

Array133. lano mHOxkecTBO A 13 N Touek (TOYKH 3aJjaHbl CBOMMHU KOOPIAMHATAMHU

X, ¥). Cpeau Bcex TOUEK ATOr0 MHOXKECTBA, JICKAIIUX B MEPBOU UIIA TPEThEH
YeTBEPTH, HANTH TOUKY, HanboJee OJIM3KYI0 K Haualny KoopauHat. Eciu takux
TOYEK HET, TO BHIBECTH TOUYKY C HYJIEBBIMU KOOpJIUHATAMHU.

Array134. [Tano mHoxkecTBO A 13 N Touek (TOYKHM 3a/laHbl CBOMMH KOOpJIMHATAa-

MU X, Y). HailTu mapy pa3inuyHbIX TOYEK 3TOTO MHOXKECTBA C MAKCUMAJIbHBIM
PACCTOSTHUEM MEXIy HUMU U CaMO 3TO PACCTOSHUE (TOUYKH BBHIBOJATCS B TOM
e TMOpsIKe, B KOTOPOM OHHU IEPEUMCICHBI MPH 3aJaHUU MHOXKECTBa A).

Array135. Jlansl MHOecTBaA 1 B, cocrosiiiiue coorBetcTBeHHO U3 N 1 1 N 2 Touek

(TO‘-IKI/I 3aJIJaHbl CBOMMH KOOPJIMHATAMH X, y) Haiitu MuHHNMaJIbHOE PaCCTOSAHUC



MEKIY TOYKAMU STHX MHOXKECTB M CaMH TOYKH, PACIIOJIOKEHHBIC Ha 3TOM
paccTossHuM (BHayaje BBIBOJUTCS TOYKA M3 MHOXeCTBa A, 3aTEM TOYKa M3
MHOKecTBa B).

Array136. lano muoxectBo A u3 N touek (N > 2, Touku 3a1aHbl CBOUMH KOOPIH-

HaTamu X, Y). HaliTi Takyro TOYKY U3 JaHHOTO MHOYKECTBA, CyMMa PacCTOSIHUM
OT KOTOPOM JI0 OCTaJbHBIX €r0 TOYEK MHUHUMAJIbHA, U CaMy 3Ty CyMMY.

Array137. Hano muoxectBo A u3 N Touek (N > 2, Touku 3amaHbl CBOUMH KO-
opauHatamu X, Y). HaiiTu HauGonpmmii mepuMeTp TPeyrojibHUKA, BEPIIUHBI
KOTOPOro MPUHAJIEKAT Pa3IMUHBIM TOUKAM MHOeCTBa A, 1 caMu 3THU TOY-
KU (TOYKH BBIBOJSATCS B TOM K€ MOPSAIKE, B KOTOPOM OHU MEPEUUCICHBI TPU
3aJJaHuHl MHOXKECTBa A).

Array138. [ano muoxxectBo A u3 N Touek (N > 2, Touku 3amaHbl CBOUMHU KO-
opauHaTamu X, Y). HaliTu HauMeHbIINM epuMeTp TPEYroJbHUKA, BEPIIMHBI
KOTOPOTo MPUHAJJIEKAT Pa3IMUHBIM TOUKaAM MHOKECTBa A, U caMu 3THU TOY-
KH (TOYKH BBIBOJATCSA B TOM K€ MOPSAIKE, B KOTOPOM OHH NIEPEUUCIICHBI TPU
3aJJaHUU MHOXKECTBA A).

Array139. Jlano MHOkecTBO A 3 N TOUYEK C I[eTOYMCIICHHBIMA KOOPANHATAMH X, Y.
Ilopsiook Ha KOOPAMHATHOM MJIOCKOCTU OMPEACIUM CIEAYIOIUM 00pa3oM:

(X1, Y1) < (X2,y2), ecmu mbo X1 < Xg, 16O X1 = X2 U Y1 < Ya.
PacmnoiokuTh TOUKM TaHHOTO MHOYKECTBA 110 BO3PACTaHUIO B COOTBETCTBUH C
yKa3aHHBIM HOPAIKOM.

Array140. JTano maHO)ecTBO A 13 N TOYEK C 1IETIOUUCIICHHBIMA KOOpPAUHATAMH X, Y.
llopsiook Ha KOOPAUHATHOM MIOCKOCTH OMPENETUM CIEAYIOUIUM 00pazoM:

(X1, Y1) < (X2,Y2), ecamanbo X1+Yy1 < Xz+Yz, 1ub0 X1 +Y1 = X2 + VY2
u
X1 < Xaz.
PacnoyioxkuTh TOUYKU TaHHOTO MHOKECTBA MO YOBIBAHUIO B COOTBETCTBUU C
yKa3aHHBIM TOPSIKOM.

11 IByMepHble MaccuBbl (MaTpuubl)

VYcnoBue Buna «aana matpuna pazmepa M >\ » o3Hauaer, 4To BHavaje J1aeTcs
Gaxkmuyeckuii pazmep IByMEPHOTO MaCCUBA-MaTPUIIbl (KOJIMYECTBO CTPOK M U KO-
audecTBO cToJIoOB N ), a 3aTeM IPUBOIITCS AJIEMEHTHI 3TOTO MaCCUBA (KOJTMYECTBO
aneMeHTOB paBHO M-.N ). Eciu B 3a1aHuM SIBHO HE YKa3bIBACTCS, KAKHE 3HAUYCHUS
MOTYT IPUHUMATh pa3MePbl UCXOJHON MATPUIIBI, TO MPEANOIATraeTCsl, YTO U YUCIIO
CTPOK, M YKCIIO CTOJOLIOB MOXKET U3MEHSThCs B npenenax oT 2 g0 10. HayanbHbie
3HAYEHM S KaK IIEPBOT0, TAK U BTOPOT0 MHAECKCA IBYMEPHOIO MaCCHBAa-MaTPUIIbI BCE-
I71a CYUTAIOTCS paBHBIMU 1. BBOJ M BBIBOJ 3JIEMEHTOB MaTPHUIIbI OCYIIIECTBIISIOTCS



no cmpokKam.

Keaopammnou mampuyeti nopsoka M Ha3bIBaeTCs IByMEpPHBIA MacCUB-MaTpUIla
pasmepa M x M,

Ecnu B 3ajanuu, CBSI3aHHOM C CO3JaHUEM WJIM MTpeoOpa30BaHUEM MATpPUIIbI, HE
OIHCaH Pe3yJIbTUPYIOMINI HaOOp NaHHBIX, TO MPEINOAaraeTcsl, YT0 3TUM HabOpOM
ABJISIETCS co3aHHas (mpeoOpa3oBaHHas) MaTpUIla, U HEOOXOIUMO BBIBECTH BCE €€
HJIEMEHTHI.

dopmupoBaHue MaTpuLbl U BbIBOA €€ 3J5Ie MEHTOB

B 3ananusx Ha popMupoBaHre MaTpUIBI TPEANOIATaeTCs, YTO pa3Mep pe3yib-
TUpyomei marpuibl He mpeBocxoauT 10 x 10.

Matrix1. Janbl nensie nonoxurtenbable urncia M u N. ChopMupoBats 11e109MCIICH-
Hyt0 MaTpuily pasmepa M x N, y KOTopoi Bce 3JeMeHTHI |-l CTpOKH UMEIOT
snauenue 10-1 (1 =1,..., M).

Matrix2. [aus! nensie nmojoxkutenbhbie yncia M u N. ChopmupoBats 1ienoumnc-
JeHHyo Matpuily pasmepa M x N, y koTopoil Bce ayeMeHTsl J -To cTos01a
umeroT 3Hadenue 5-J (J =1,..., N).

Matrix3. laus! iesnbie mosoxutenbHble uncia M, N u mabop n3 M gucen. Chopmu-
poBath MaTpuily pazmepa M x N, y KkoTopoil B KaxKa0M CTOJIOIE cofepKaTcs
BCE YHMCJIa U3 UCXOJHOro Habopa (B TOM K€ IMOPSIIKE).

Matrix4. Jlaubl nenbie nojgoxkutenbubie uncia M, N u Habop u3 N uncen. Chop-
mupoBaTh Matpully pazmMepa M =N, y KoTopoii B Kax10il CTpoKe coaepxKaTcs
BCE YHMCJIa U3 UCXOJHOro Habopa (B TOM K€ MOPSIKE).

Matrix5. Jlaubl menaslie moaoxutenbHbie unciaa M, N, uucio D u Habop uz M um-
cen. ChopmupoBarh marpuily pazmepa MxN, y KoTopoi mepBblid CTON0OEI
COBIAJAET C MCXOJIHBIM HAOOPOM YHCEN, a 3JIEMEHTHI KaXKJI0ro CIEAYIOLIEro
CTOJIOIa PaBHBI CyMME COOTBETCTBYIOIIETO JIEMEHTA MPEBIYIIEro CToI0Ia
u yncna D (B pe3ynbrare Kaxkaasi CTpoKa MaTpUIIbl OyJIET COJEPKATh SJIEMEHTHI
apughmemuueckoll npocpeccut).

Matrix6. Jlansl rienbie nonoxuTenbhble unciaa M, N, yuciao Q u Habop u3 N uwmcenn.
CdopmupoBate mMatpuny pasmepa M x N, y koTopoil nepBasi cTpoka CoBIIa-
JAeT C UCXOJHBIM HAOOPOM YHCEN, a SJIEMEHTHI KaXKIION CIICIYIOMEeH CTPOKU
paBHBI COOTBETCTBYIOIIEMY 3JIEMEHTY MPEIbIIyIIeH CTPOKH, YMHOKEHHOMY
Ha Q (B pe3ysbTare KaxIablid CTONOEI MaTPHUIbl OyIeT COolepKaTh FJIEMEHTHI
2eoMempuiecKoll npoepeccuul).

Matrix7-. Jlana matpuna pazmepa Mx N u menoe uucino K (5 K<M ). Beisectn
sieMEHTHI K-i1 CTpOKH JAaHHOW MATpHUIIbI.



Matrix8. /lana matpuma pasmepa Mx N u memnoe gncio K (& K<N ). BeiBecT
snemMeHThl K-ro cTosi01a JaHHONH MaTpHUIIbI.

Matrix9. [lana matpuna pasmepa M x N. BeiBecTu ee 351eMEHTBI, pacIiooKeHHbIC
B CTPOKAaxX C YeTHBIMH HOMepamu (2, 4, .. .). BBIBO 371IeMEHTOB MPOU3BOIUTH
10 CTPOKaM, YCJIOBHBIN OMepaTop HE MUCIOJIb30BATh.

Matrix10. JlTana matpunia pazmepa M x N. BeiBecTu ee 371eMEHTBI, pacIoIOKEHHBIC
B cTosi0lax ¢ HeueTHbIMU HOoMepami (1, 3, .. .). BeIBOJ 1eMEHTOB MPOU3BO-
JTUTH 110 CTOJIOIaM, YCJIOBHBIM OIepaTop HE MCIIOJIb30BaTh.

Matrix11. Jlana matpuima pasmepa MxN. BriBecTr ee 3J€MEHTHI B CIICIYIOLIEM
NOpsIJIKE: [TepBasi CTPOKA CJIE€BA HAIIPABO, BTOPAasi CTPOKA CIIpaBa HaJlIeBO, TPEThs
CTpOKa ClieBa HaIlpaBO, YeTBEpTas CTPOKa CIpaBa HAJIEBO W T. .

Matrix12. Jlana matpuia pasmepa MxN. BriBecTr ee 3J€MEHTHI B CIICIYIOLIEM
NOPsIJIKE: TEPBbIN CTONIOEL CBEPXY BHU3, BTOPOM CTONIOEL] CHU3Y BBEPX, TPETUH
CTOJNIOEI] CBEpXy BHH3, YETBEPTHIN CTOJIOEI] CHU3Y BBEPX W T. II.

Matrix13. /lana kBanpatHas Matpuna A nopsinka M. Hauwnnas ¢ anemenTa A1 1, BbI-
BECTHU €€ AJIEMEHTHI CJIEAYIOIIUM 00pa3oM («yeoaxkamuy): BCE 3IEMEHTHI Tep-
BOM CTPOKU; 3JIEMEHTHI TOCJIETHETO CTOJI011a, KpoMe MEPBOro (y>Ke BbIBEICHHO-
r0) JIEMEHTA; OCTABIIUECS SJIEMEHThI BTOPOU CTPOKH; OCTABIIUECS DJIEMEHTHI
IPEANOCIEHET0 CTONIONA U T. [.; MOCIEAHUM BBIBOJUTCS 3JIEMEHT Ay 1.

Matrix14. Jlana kBanpatHas Matpuna A nopsinka M. Haunnas ¢ anemenTa A1 1, BBI-
BECTH €€ AJIEMEHTHI CIEAYIOIINM 00pa3oM («y2oiKkamu»): BCE JIEMEHTHI EPBO-
0 CTOJI011a; JIEMEHTHI TTOCIICTHEH CTPOKH, KpOMeE MepBOro (yKe BBIBEJICHHOTO)
3JIEMEHTAa; OCTAaBILIUECS 3JIEMEHTBl BTOPOTO CTOJIONA; OCTABIIMECS 3JIEMEHTHI
Ipearnocie Heil CTPOKH U T. JI.; MOCIEIHUM BBIBOJUTCS 3JIEMEHT A1, .

Matrix15. Jlana kBaapatHas marpuna A nopsika M (M — HeuetHoe uncio). Ha-
YyuHas ¢ AyeMeHTa A11 U NepeMelasch 10 YacOBOW CTpPENIKE, BHIBECTH BCE
€e 3JIEMEHTBl 1o chupanuy: TepBas CTPOKa, MOCIEIHUM cTonOel, MOCIeHss
CTpOKa B 0OpaTHOM MOPSIIKE, TIEPBBIM CTOJIOEI] B 0OpaTHOM MOPSIIKE, OCTaB-
TN ECS DJIEMEHTBI BTOPOU CTPOKH U T. [I.; MOCIECAHUM BBIBOJAUTCS IIEHTPATIbHBIH
AJIEMEHT MaTpPHUIIBL.

Matrix16. /lana kBagparHas matpuna A nmopsinka M (M — HedetHoe unciio). Hauu-
Has ¢ 3yieMeHTa A11 U IepeMeniasch MPOTUB YaCOBOW CTPETIKU, BHIBECTH BCE
€€ AJIEMEHTHI 1o cnupanu: TIEpBBI cTONOEL, MOCIeAHSS CTPOKA, MOCISAHUN
cToJIOeI] B 00paTHOM MOPSAIKE, EpBasi CTPOKA B OOPATHOM MOPSAKE, OCTABIIIN-
€Csl 3JIEMEHTBI BTOPOTO CTOJIONA U T. [I.; MOCIEAHUM BBIBOJIUTCS IIEHTPAIbHBIN
AJIEMEHT MaTpPHUIIBL.

AHanu3 anemMeHTOB MaTpuULbl

Matrix17. [lana marpuma pazmepa M x N u nenoe yucio K (1= K <M). Haiitu



CyMMYy U MOPOU3BEICHUE 3JIEMEHTOB K-Ui CTpOKHM JaHHOW MaTpUIIHL.
Matrix18. Jlana matpumna pasmepa M x N u nenoe unciio K (1< K <N). Haiitu
CyMMy M TIPOM3BEJCHHE 3JIEMEHTOB K-ro cTosidia JaHHOW MaTpHIIbL.
Matrix19. Jlana marpuna pazmepa M x N. J[i1st KaXmoil CTpOKH MaTpUIlbl HAHTH

CyMMY €€ DJIEMEHTOB.

Matrix20. [lana marpuna pazmepa MxN. s kaxmoro cronOia MaTpUIlbl HANTH
MPOU3BEJICHHUE €r0 3JIEMEHTOB.

Matrix21. Jlana maTpuna pasmepa M x N. J{i1s kaxaoi CTpOKH MaTPHUIILI C HEYET-
HbIM HOoMepoM (1, 3, .. .) HaiiTu cpeaHee apu(METUUECKOE €€ SJIEMEHTOB.
Y CIIOBHBIN ONIEpaTOp HE UCIOIB30BATh.

Matrix22. Jlana matpuma pasmepa M x N. [isg kaxaoro croslia MaTpHIlbl C
YETHBIM HOMEPOM (2, 4, .. .) HalTH CyMMy €T0 3JIECMEHTOB. Y CJIOBHBII OTlepaTop
HE HUCMOJIb30BaTh.

Matrix23. [lana matpuiia pasmepa M xN. B kaxmoil CTpoke MaTpHUIlbl HaHTH
MUHUMAJIBHBIN 3JIEMEHT.

Matrix24-. lana marpuna pazmepa MxN. B kaxmaoMm cTonOiie MaTpuilbl HalTH
MaKCHMaJbHbIA JJIEMEHT.

Matrix25. Jlana marpuna pasmepa M xN. Haiitu Homep ee cTpoku ¢ HauOobIIeH
CYMMOi1 3JIEMEHTOB U BBIBECTH JJaHHBII HOMEP, a TAK)KE 3HAUCHHE HanuOoJIbIIeH
CYMMBI.

Matrix26. Jlana marpuiia pasmepa M x N. Haiitu HOMep ee cTonOma ¢ HauMEHb-
IITMM ITPOU3BEICHIEM 2JIEMEHTOB U BHIBECTH IAHHBIN HOMEP, a TAK)KE 3HAUCHUE
HaWMEHBIIIETO MPOU3BEICHUS.

Matrix27. Jlana marpuna pasmepa MxN. HaliTh MakcuManabHBIA Cped MHUHHU-
MaJIbHBIX SJIEMEHTOB €€ CTPOK.

Matrix28. Jlana marpuna pasmepa MxN. HaliTh MUHUMaIbHBIA Cpeld MaKCH-
MaJIbHBIX 3JIEMEHTOB €€ CTOJOLOB.

Matrix29. [lana matpuma pasmepa M xN. B kaxmoi ee cTpoke HalWTH KOJUYe-
CTBO 3JIEMEHTOB, MEHBIIIUX CPETHETO apu()PMETUIECKOTO BCEX IJIEMEHTOB 3TOU
CTPOKH.

Matrix30. Jlana matpuma pasmepa M x N. B kaxmaom ee cronbiie HallTH Koinye-
CTBO DJIEMEHTOB, OOJIBIITUX CPETHETO apU (PMETHUECKOTO BCEX IJIEMEHTOB 3TOTO
crojioua.

Matrix31. /lana marpunia pasmepa M x N. Hailitu Homepa CTpOKHM M CTOJOIA



JUIS AJIEMEHTa MaTpullbl, Hanbosee OIM3KOro K CpeHEMY 3HAUCHHUIO BCEX €€
DJIEMEHTOB.

Matrix32. [lana nenouuncienHas marpuna pasmepa M xN. Haiitn Homep mepBoit
U3 €€ CTPOK, COAEPKAIIUX PABHOE KOJUYECTBO IMOJOKUTEIBHBIX U OTpPHUIIA-
TEJbHBIX AJIEMEHTOB (HYJIEBBIE 3JIEMEHTHI MAaTPUIIbl HE YUuThiBatoTCA). Eciaun
TaKUX CTPOK HET, TO BhiBecTH ().

Matrix33. Jlana nenounciennas Matpuna pasmepa M =< N. Haiitu HOMep mocie-
HEro U3 €€ CTOJIOLOB, COJAEPKAIIUX PABHOE KOJIMYECTBO MOJIOKUTEIBHBIX U
OTPHUIIATETBHBIX JIEMEHTOB (HYJIEBBIC 3JIEMEHTHI MATPHUIIBI HE YUUTHIBAIOTCS).
Ecnu Takux cTton61oB Het, To BbiBecTH 0.

Matrix34. Jlana nenouncieHHas marpuia pasmepa M < N. Haiitu Homep mocien-
HEH U3 ee CTPOK, COACPIKAIIUX TOJIBKO YeTHBIC uncia. ECiu Takux CTPOK HET,
TO BbIBeCTH 0.

Matrix35. /lana nmenounciiennas Marpuia pasmepa M x N. Haiitu HOMep niepBoro
13 ee CTOJIOLOB, COJIEPKAIIMX TOIBKO HeUeTHbIe yrcia. Ecau Takux cTonlos
HEeT, TO BeiBecTH 0.

Matrix36. [lana nenouncinenHas matpuia pasmepa M x N, 31eMeHTBI KOTOPOW MO-
ryT npuHumath 3HaueHus ot 0 10 100. PaznuuHble CTPOKM MaTpUIlbl HA30BEM
NOXO0JHCUMU, €CITH COBITAIAl0T MHOYKECTBA YK CEN, BCTPEYAIOLTUXCS B 3TUX CTPO-
Kax. HaliTu KOIM4eCTBO CTPOK, IMMOXOKUX HA MIEPBYIO CTPOKY JAHHOW MATPUIIBI.

Matrix37. Jlana nenourciienHas MaTpuiia pasmMepa M xN, ajieMeHTbI KOTOPO# Mo-
ryT npuHuMaTh 3HadeHust oT 0 1o 100. Pasnuunbie cTONOIBI MATPHUIIBI HA30-
BEM NOXOJCUMU, €CIIA COBIIAIAIOT MHOXKECTBA YHCEN, BCTPEUAOIINXCSA B THX
croyidrax. HalTu KoanuecTBO CTOJIOLOB, MOXOKUX HA MOCIEAHUN CTONOEI
JTAHHOW MATPUIIBI.

Matrix38. Jlana nenounciennas matpuna pasmepa Mx N. Haiitu konudectBo ee
CTPOK, BC€ 3JIEMEHThI KOTOPBIX PA3JIMYHBbI.

Matrix39. /lana nenouunciennas marpuiia pasmMepa Mx N. Haiitu konudectBo ee
CTOJIOIIOB, BCE 3JIEMEHThI KOTOPBIX Pa3JINYHBI.

Matrix40. Jlana memouncienHas marpuna pasmepa M x N. Haiitm HOMEp mo-
CJIEIHEN U3 €€ CTPOK, COJAEpKAIIMX MAKCUMAIBHOE KOJUYECTBO OJJMHAKOBBIX
DJIEMEHTOB.

Matrix41l. Jlana nenounciaeHHas matpuiia pasmepa M x N. Haiitu HOMep mep-
BOTO U3 €€ CTOJIOIOB, COACPKAIMINX MAKCUMAIIbHOE KOJTUYECTBO OJIMHAKOBBIX
HJIEMEHTOB.

Matrix42. Jlana matpuia pazmepa M x N. HaliTi KOJIM4ecTBO ee CTPOK, 3JIEMEHTHI

KOTOPBIX YIIOPSAIOYEHBI MO BO3PACTAHHUIO.

Matrix43. Jlana marpuia pasmepa M x N. Haiitu xonmmdectBo ee cToJIOI0B, 3ie-

MCHTBI KOTOPBIX YIIOPSAAOYCHBI I10 Y6BIBaHI/IIO.



Matrix44. lana matpuna pazmMepa M xN. HaiiTu MUHUMAJIbHBINA CPEIU JIEMEHTOB
T€X CTPOK, KOTOPbIE yIOPSAI0UEHBI TM0O0 110 BO3PACTAHUIO, JINOO MO YOBIBAHHUIO.
Ecnu ynopsiioueHHble CTPOKM B MaTpHUlle OTCYTCTBYIOT, TO BbiBecTH O.

Matrix45. Jlana matpuma pasmepa M x N. HaiiTh mMakcuManbHBIA cpemu diie-
MEHTOB T€X CTOJIOIIOB, KOTOPHIE YIOPSAAOUYEHBI JTMO0 MO BO3pPACTaHHIO, OO
no yosiBanuto. Ecnu ynopsgoueHHble cTOIO0LBI B MATPUIIE OTCYTCTBYIOT, TO
BhIBeCTH 0.

Matrix46. Jlana nenouucnennas marpuna pasmepa MxN. Haiitu snement, sBmus-
IOLIUCS MAKCUMAJIbHBIM B CBOEHM CTPOKE U MUHUMAJIBHBIM B CBOEM CTOJIOLIE.
Ecnu Takoi 3J1eMEHT OTCYTCTBYET, TO BbIBECTH 0.

NMpeobpa3oBaHue maTpuubl

[Tpu BBIMOJIHCHUM 33JaHUM U3 JaHHOTO NMyHKTa (3a MckitoueHueM Matrix74
u MAtrix75) He clegayeT UCIOJIb30BaTh BCIIOMOTAaTENIbHBIE ABYMEPHbBIE MAaCCUBbI-
MaTpPUIIbI.

Matrix47. Jlama wmatpuma pasmepa M x N wu membie umcma Ki u Ko
(1 £ K1 < Kz £ M). TloMeHATh MeCTaMH CTPOKH MATpPHUIIBI ¢ HOMEpaMH
K1 n K.

Matrix48. Jlama wmarpuma pasmepa M x N wu memsie unmcina Ki m Ko
(1 =K: <Kz =N). [Tomensatb MecTaMu CTOJIOIBI MAaTPUIIBI ¢ HOMepamu K1
u Ka.

Matrix49. [lana matpuma pasmepa M x N. IIpeoOpa3oBarh MaTpuily, MOMCHSB
MECTaMH MUHHUMAJIbHBI U MaKCHMAJIbHBIN 3JIEMEHT B KaXKIOU CTPOKE.

Matrix50. /lana matpunia pasmepa M x N. [IpeoOpa3oBaTh MaTpuily, TOMEHSB
MECTaMH MUHHMAJIbHBIA U MaKCUMAaJIbHBIN 3JIEMEHT B KaKJIOM CTOJIOIIE.

Matrix51. Jlana matpuma pazmepa M x N. [TomeHsATh MEcTaMu CTPOKH, COJICpHKA-
[I1€ MUHUMAJIbHBIA U MaKCUMAaJIbHBIN 3JIEMEHTHI MaTPUIIbL

Matrix52. Jlana matpuia pazmepaM  x N. [ToMeHsATH MecTaMu CTOJIOLIBI, COEP-
Kalllie MUHUMAJIbHBIM U MaKCUMAJIbHBINA AJIEMEHTHI MAaTPHUIIBL

Matrix53-. [lana matpuna pasmepa M x N. [TomeHsaTs MecTamu cToyOeI ¢ HO-
MepoM 1 w mociieHuUi U3 CTOJOIOB, COACPIKAIIMX TOJBKO IMOJOKUTEIbHBIC



aneMeHThl. Eciu TpeOyeMbIX CTOIOI0B HET, TO BHIBECTH MaTpUIly 0e3 n3MeHe-
HUU.

Matrix54. [lana matpuia pasmepa M xN. [TomeHsaTh MecTamMu CcTOJOCI] ¢ HOME-
pom N 1 nepBrIif U3 cTONOLOB, COEPKALIUX TOIBKO OTPULIATEIbHBIC AJIEMEH-
Thl. Ecniu TpeOGyeMbIxX cTo010B HET, TO BBIBECTH MaTpuIly 0e3 HM3MEHEHHI.

Matrix55. [lana matpuna pazmMepa M >\ (M — yetHOe uncio). [ToMeHsATh MecTa-
MU BEPXHIOI U HUYKHIOIO TTOJIOBUHBI MATPHUITHI.

Matrix56. Jlana matpuiia pazmepaM xN (N — detHoe uncio). [TomeHATs MecTaMu
JIEBYIO U TIPABYIO MOJIOBUHBI MaTPHUIIHL.

Matrix57. [lana marpuna pasmepa MxN (M u N — gernHble yncna). [lomeHsITh
MECTaMH JIEBYIO BEPXHIOI0 M MPaBYI0 HIXKHIOIO YETBEPTH MATPUIIBL

Matrix58. lana matpuiia pasmepa M=xN (M u N — ueTHbIe yncia). [loMeHATH
MECTaMH JICBYIO HIDKHIOIO M TIPABYIO0 BEPXHIOIO YETBEPTH MATPUIIBL

Matrix59. Jlana matpunia pasmepa M >N. 3epkajabHO OTPa3HUTh €€ DIEMEHThI OTHO-
CUTEIHHO TOPU30HTAIBHON OCH CHMMETPHUH MATPHUIIBI (ITPH TOM ITOMEHSIOTCS
MecTamu cTpoku ¢ Homepamu 1 u M, 2 u M -1 u 1. n.).

Matrix60. /lana matpuma pazmepa M xN. 3epkallbHO OTPa3HUTh €€ IJIEMEHTHI OT-
HOCHUTEIHHO BEPTUKATLHOW OCH CUMMETPUH MATPHIIBI (TIPU 3TOM ITOMEHSFOTCS
Mectamu cTonomel ¢ Homepamu 1 u N, 2w N -1 u 1. 1.).

Matrix61. /lana matpuia pasmepa Mx N u nemnoe uncio K (1= K <M). Vaanuts
CTPOKY MaTpHIlbl ¢ HoMepoM K.

Matrix62. [lana marpuna pasmepa Mx N u nenoe uncio K (1< K <N ). Yaanuts
cTonoer] MaTpuilpl ¢ Homepom K.

Matrix63. Jlana matpuma pazmepa M xN. YnanmuTe cTpoky, coaepikariyro MUHU-
MaJIbHBIN 3JIEMEHT MaTPUILHI.

Matrix64. Jlana matpuiia pazmepa M >N. VY nanuth cronder, coaepikaniiuii MaKkcu-
MaJIbHBIN 3JIEMEHT MaTPHIHI.

Matrix65. /lana matpunia pasmepa M xN. Y aanuth ee nepBsiii cToJI0CI, COnEpIKa-
I TOJIBKO MOJIOKUTENbHBIE JIeMeHThI. Eciu TpeObyeMbIx cToI0110B HET, TO
BBIBECTH MaTpHILy 0€3 U3MEHCHUH.

Matrix66. Jlana matpuiia pazmepa M >N. YV ganuts ee mocieanuii cToader, coaep-
KaIUK TOJTBKO OTpULIATETIbHbIE 3IeMEHThL. Eciii TpedyeMbIX CTONIOI0B HET, TO
BBIBECTH MaTpHILy 0€3 U3MECHCHUH.

Matrix67. [lana matpuia pasmepa M x N, comeprkaiiias Kak mOJIOKUTEIbHBIC, TAK
U OTPUIIATENIbHBIC 3JIEMEHTHL Y IaJUTh BCE €€ CTOJIOIbI, COJIEpKalIUe TOJIb-
KO TOJIOKUTENbHBIE dJIeMeHTHI. Eciii TpeOyembIxX cTOJO10B HET, TO BBIBECTHU
MaTpuily 06e3 U3MEHEHUH.

Matrix68. Jlana matpuna pazmepa M = N u nenoe unciio K (1< K <M). Ilepen

CTPOKOW MaTpulibl ¢ HOMEpOM K BCTaBUTh CTPOKY W3 HYJIEH.



Matrix69. Jlana matpuna pasmepa M N n nenoe aucno K (1 _ K _N). Tlocne
cTonbna maTpuilpl ¢ HoMepoM K BCTaBUTH cTONOEL M3 €OUHUIL.

Matrix70. Jlana matpuma pasmepa Mx<N. TlpomxyOmupoBaTh CTPOKY MAaTPHIIBI,
COJZIEpXKAILYI0 €€ MAKCUMAJIbHBIN 3JIEMEHT.

Matrix71. Jlana marpuna pasmepa Mx=N. IIpoayOnupoBaTh CTOI0CI MATPHIIBI,
COAEpKAIINN €€ MUHUMAJIbHBIN JJIEMEHT.

Matrix72. lana matpuna pasmepa M xN. Ilepen mepBbsIM CTOJIOIOM, COpepika-
M TOJILKO MTOJIOKHUTEIBHBIE 3JIEMEHTHI, BCTABUTH CTOJ0CI U3 enuHuIl. Eciu
TpeOyeMbIX CTOJNOLIOB HET, TO BBIBECTH MaTpully 0e3 MU3MEHEHMUIl.

Matrix73. [dana matpumna pasmepa M x N. ITocie nmociemsero croibia, comepxa-
IIETO TOJIBKO OTpHUIIaTEIbHBIC 2JIEMEHTHI, BCTABUTH CTOJIOCI M3 HyJeh. Ecim
TpeOYEeMBIX CTOJOIOB HET, TO BBIBECTH MaTPHIly 0€3 M3MCHCHHUM.

Matrix74. Jlana matpuina pasmepa M xN. DjeMeHT MaTpuIlbl Ha3bIBACTCS €€ J10-
KAIbHbIM MUHUMYMOM, €CIIA OH MEHBIIE BCEX OKPYKAIOIIUX €ro JIEMEHTOB.
3aMEHUTB BCE TIOKAJIbHBIE MUHUMYMBI JAHHOW MaTpullbl Ha Hynu. [Ipu pemre-
HUM JOMYCKAETCS UCIOJIb30BATh BCIIOMOTATEIbHYIO MAaTPUILY.

Matrix75. Jlana marpuna pasmepa M xN. DieMeHT MaTpuIlbl Ha3bIBacTCs €€ J0-
KAIbHbIM MAKCUMYMOM, €CIIA OH OOJIbIIIE BCEX OKPYXAIOIIUX €ro 3JIEMEHTOB.
[TomeHsTh 3HAK BCEX JIOKAJIBHBIX MAaKCUMYMOB JaHHOW MaTpHUIIbl HA TPOTHU-
BOIOJIOXKHBIN. [Ipu pemieHnn nomyckaercs UCIOIb30BaTh BCIIOMOTaTENbHYIO
MaTpHUILy.

Matrix76. Jlana marpuma pazmepa M x N. Yopsgo4nuTh ee CTPOKH Tak, YTOOBI X
NIEPBbIE AJIEMEHTBHl 00pPAa30BBIBAIM BO3PACTAIOUIYIO MOCIEA0BATENbHOCTb.

Matrix77. Jlana marpuia pasmepa M xN. Yopsaouuts ee cTOIOLBI TakK, YTOOBI
UX TOCJIETHUE 3JIEMEHTHI 00Pa30BhIBAIN YOBIBAIOUIYIO MOCIEI0BATEIbHOCTD.

Matrix78. Jlana matpuia pazmepa Mx N. YIopsgoduTs ee CTPOKH TaK, YTOObI UX
MUHHUMAaJIbHBIE 3JIEMEHTHI 00OPa30BBIBAJIA YOBIBAIOIIYIO MOCIEI0BATEIBHOCTD.

Matrix79. Jlana matpuia pasmepa M xN. YropsgouuTs ee CTOIONBI TaK, YTOOBI
UX MAaKCHMaJIbHBIE 3JIEMEHTHI 00pa30BHIBANIM BO3PACTAIONIYIO MTOCIEA0BATEb-
HOCTb.

AOunaroHanu KBagpaTHOM MaTpulbl

Matrix80. /lana kBaapatrnas Matpuiia A nopsinka M. Haiiti cymmy 31eMeHTOB ee

2/1a8HOU OUA2OHANU, TO €CTh AUArOHAJH, COJIEpKalIeH CIIeTyIOIINE 3JIEMEHTHI:
A1, Ago, Aszs, ..., Aum.

Matrix81. Jlana kBaapatrnas matpuna A nopsiika M. Haiitu cpennee apudmern-

YECKOE IJIEMEHTOB €€ n0OOUHOU OUa2oHanU, TO €CTh AUaroHalu, coaep Kallei



CJICTYIOIINE DIIEMEHTHI:
Aiv, Agm-1. Agm-20 -0 Ami

Matrix82-. Jlana xBanmparHas Matpuiia A mopsaka M. Haiitu cymmy sieMeHTOB
KaXXJI0M ee NraroHaiu, napajieabHON TJIaBHOW (HaurHas C OJJHORJIEMEHTHOM
auraroHamu A1y, ).

Matrix83. lana kBampatHas Matpuna A mopsiaka M. Haiitm cymmy 31eMEHTOB
KaXXJI0¥ ee AuaroHaliu, mapajieabHol moO0YHOM (HaYuHAas ¢ OJHOJIEMEHTHOM
auaroHanu Ar1).

Matrix84. Jlana kBaapatnas matpuna A mopsiaka M. Haiitu cpennee apudpmern-
YECKOE DJICMEHTOB KaXK/I0H €€ TaroHaliv, mapajjieIbHON TIIaBHOW (HaunHas C
OZHO3JIEMEHTHOM aAuaroHanu A1y, ).

Matrix85. [lana kBaaparnas marpuna A mopsinka M. Haiitu cpennee apudpmernye-
CKOE€ 3JIEMEHTOB KaXKI0W €€ IMaroHalid, napajiebHOM TOOOYHOM (HaunHast ¢
OZHO3JIEMEHTHOM anaroHanu Ax1).

Matrix86. /lana kBaaparnas Matpuiia A mopsiaka M. HaiiTh MUHUMAJTBHBIA 3JIEMEHT
JUTSL KOKIOW €€ AuaroHaiu, napayuiebHON TI1aBHOW (HauMHAas C OJTHORJIEMEHT-
HOM auaroHamu A1y, ).

Matrix87. Jlana xBaapatHas marpuia A mopsaka M. Halitn MakcuManbHBIN 3J1e-
MEHT JIJISl KaXKJION €€ AraroHaliv, mapajuieIbHOW MoO0YHOM (HauyuHas C OQHO-
3JIEMEHTHOW quaroHaimu A1 1).

Matrix88-. /lana kBagpaTHas maTpunamnopsaka M. OOHYJIUTE JIEMEHTH MATPHIIH,
JIeKalue HIKe TIIaBHOW TMaroHav. Y CJIOBHBIN OIepaTop HE UCIOIb30BATh.

Matrix89. [lana kBajparHas marpuiia nopsiaka M. OOHYITUTE 3JIEMEHTBI MaTPHIIB,
JIeXKAIIKe BBIIe MOOOYHOM JUaroHaM. Y CJIOBHBIN OIIepaTop HE UCTI0JIH30BaTh.
Matrix90. /lana kBaaparHas MaTpunia mopsiaka M. OOHYIHTH 3JIEeMEHThI MaTPH -
IbI, JISKAIIUE HAa MOOOYHOM JUaroHaau U HUXKE Hee. Y CIIOBHBIN omepaTtop He

U CII0JIb30BATh.

Matrix91. /lana kBaapaTHas Matpuiia mnopsaka M. OOHYJIUTh 3JIE€MEHThI MaTpH-
b, JIE)KAIME HA TJJaBHOM JMArOHAJIW U BBIIIE HEE. Y CIOBHBIA ONEpPATOp HE
UCII0JIb30BATh.

Matrix92. /lana kBaaparHas MaTpunia nopsyika M. OOHYIUTH 3JEMEHTBI MaTpH-

1[I, JIeXKAIlle OJHOBPEMEHHO BBIIIE IJIABHOW JWArOHAIM U BBINIE MOOOYHOMN
JIMArOHAJIA. Y CIIOBHBINM OIIEPATOpP HE UCIIOIb30BATh.

Matrix93. [lana kBangparHas Matpuia mnopsjgka M. OOHYJIUTH 3JIEMEHTBI MaTpH-

IbI, JIC)KAIMUEC OAHOBPCMCHHO BBIIIC IJJaBHOM JMAroHajau M HUKE MOOOYHOMU
JuaroHaliv. VYV cl1oBHBIN OIIcpaTop HC UCIIOJb30BATh.

Matrix94. /lana kBaapaTHast MaTpuia mnopsigaka M. OOHYJIUTE JIEMEHTBI MATPHIIHI,

JekKalre 0OJHOBPEMEHHO HUYKE INIAaBHOW AUAroHaNIN (BKJII0Yasl 3Ty JUArOHab)
¥ BBIIIE TOOOYHOW MUaroHai M (Takyke BKIIOUAs ATy AMArOHAaJb). Y CIIOBHBIM



orepaTop He UCIOJIb30BaTh.

Matrix95. [lana kBaapatHas MaTpuiia nopsaka M. OOHYJIUTE JIEMEHTBI MATPHIIBI,
Jexallre 0OJHOBPEMEHHO HUKE MIABHOW AUAroHANIN (BKJIIOYAsl 3Ty JUAaroHab)
U HUXE MOOOYHOM auaroHanu (Takke BKIIOYas 3Ty AMAroHaib). Y CIOBHBIN
OIIEPaTOp HE UCIIOJIb30BAaTh.

Matrix96. Jlana kBagparHas marpuna A mopsiaka M. 3epkanbHO OTpa3uTh €€ dJie-
MEHTBI OTHOCUTEJILHO IITaBHOM JUaroHaau (IIPH 3TOM 3JIEMEHTHI ITAaBHOM Jua-

TOHAJIM OCTAaHYTCS Ha MPEKHEM MecTe, dJeMEHT A1z IMOMEHSETCS MECTaMHU
c Az 1,3memeHT A13 — ¢ Az 1 U T. 1.). BcnoMorarenbHy0 MaTpuily HE HCIIOJb-
30BaTh.

Matrix97. Jlana xBaapaTHas matpuiia A mopsaka M. 3epkallbHO OTpa3uTh ee dJie-
MEHTBI OTHOCUTEIBHO MOOOYHOM JuaroHa u. (IpU 3TOM IJIEMEHTHI TOOOYHOMN
IMaroHaJId OCTAHYTCs Ha MPEXHEM MECTE, 3JIeMEHT A11 TTOMEHSAETCS MECTaMU
c Ayn , dnemeHT A1s — ¢ Ay-1y U T. A.). BcnomorarensHyo MaTpuiy He
UCII0JIb30BATh.

Matrix98. Jlana kBagparHas marpuina A mopsiaka M. TToBepHyTh ee Ha yroa 180
(mpu >TOM 31eMeHT Ai1 INOMeHsercs MecraMu C Ay, d7IeMeHT Ajg
— ¢ Ayy-1 ¥ T. 1.). BecriomorarensHyto MaTpHIly HE HCIIONb30BaTh.

Matrix99. Jlana kBaapatHas marpuia A mopsaka M. IToBepHyTs ee Ha yroa 90° B
MOJIOKHUTEIIPHOM HaIPABJICHUH, TO €CTh MPOTUB YaCOBOU CTPEIKH (IIPH ATOM
anemeHT A11 nepenner B Ay 1, dmeMeHT A1 — B Ay ¥ T. A.). Bcnomora-
TEJIBHYIO0 MAaTPUILy HE UCIIOIH30BATh.

Matrix100. [lana kBaapatHas Matpuiia A mopsinka M. IToBepuyTs ee Ha yron 90°
B OTPHUIIATEIFHOM HAIPaBJICHUH, TO €CTh 110 YaCOBOW CTpENKe (TPU 3TOM dJie-
MeHT A11 mepeiger B A1y, demMenT A1, — B Ay U T. 1.). Bcnomorarens-
HYIO MaTPHUIy HE UCIOJIb30BATh.

12 CumMBO~NbI N CTPOKU

[Tpu BbIONHEHNY 3a/1TaHU M Ha 00pa0OTKY PyCCKUX OYKB MOXKHO CUUTATh, UTO
OykBa «€» B MCXOAHBIX CTPOKOBBIX IAHHBIX OTCYTCTBYET.
CumBonbl U ux kogbl. ®opMupoBaHue CTPOK

Stringl. /lan cumBon C. BeiBecTr ero koo (To €CTh HOMEp B KOAOBOW TaOIUILE).

String2. Mano nenoe yucino N (32 <N <126). BeiBecTr CHMBOJ C KOJIOM, paB-
HBIM N.

String3. Jlan cumBout C. BeiBecTH iBa CHMBOJIA, IEPBBIN M3 KOTOPBIX MTPEAMICCTBYET
cumBoily C B KOZ0BO# TabmiuIile, a BTOpoH cieayeT 3a cumBojiom C.

String4. Hdano nenoe uncio N (1< N < 26). BeiBectu N 1miepBbIX nponuchbix (TO



€CTh 3arjIaBHbIX) OyKB JaTUHCKOTrO aldaBura.

String5. Jlano nmemoe uncio N (1 <N <26). BeiBectu N mociennux cmpounwix (TO
€CTh MaJIeHbKUX) OYKB JIATUHCKOTO ajidaBuTa B 0OpaTHOM MOpsiAKe (HaunmHas
C OYKBBI «Z»).

String6. [lan cumBoa C, n3o0paskaroniuii iu(py uin OyKBY (JJATHHCKYIO HIIH PYC-
cky10). Ecun C uzobpaxkaeT nuudpy, TO BRIBECTH CTpoKy «digit», eciiu J1aTuH-
CKY10 OyKBY — BBIBECTH CTPOKY «lat», eCii pyCCKYH0 — BBIBECTH CTPOKY «TUSY.

String7. [lana HenycTas CTpoka. BEIBECTH KOJIBI €€ IIEPBOTO M IOCIICHEr0 CUMBOJIA.

String8. Jlano nenoe uncio N (>0) u cumBon C. BeiBecTu cTpoky uivHBI N,
KOTOpasi COCTOUT U3 cUMBOJOB C.

String9°. Jlano yernoe ymciio N (>0) u cumBoner C1 u Cz. BeiBecTn cTpoky
mmHbL N, KOoTOpas cOCTOUT n3 depeaytonuxcs cuMBosioB C1 u Cz, HaunHas
c Ci.

String10-. [lana ctpoka. BeBecTr CTpOKY, COIEpIKAIIYIO T€ e CUMBOJIBI, HO pac-
TIOJIO)KEHHBIC B 0OpaTHOM IOPSIIKE.

String11. Jlana Henycras cTpoka S. BEIBECTH CTPOKY, CO/IEpIKAIIy 0 CHMBOJIBI CTPO-
KH S, MEXITy KOTOPHIMH BCTABJICHO IO OJTHOMY MTPOOEITY.

String12. Jlana wemyctast ctpoka S u menoe gucio N (> 0). BeiBectu cTpoky, co-
JEPIKAIYI0 CHMBOIIBI CTPOKH S, MEKTy KOTOPBIMHU BCTaBIICHO IO N CHMBOJIOB
«*» (3BE3/10UYKA).

NMocumMBONbLHLIN aHaNU3 1 NpeobpasoBaHUe CTPOK.
CTpoKku n yncna

String13. [lana ctpoka. IloacuuTath KOJMYECTBO COJEPIKAIIMXCS B HEH 1udp.

String14. Jlana ctpoka. [TogcunraTh KOJTUYESCTBO COJIEPIKAIIMUXCS B HEHM TPOMUCHBIX
JATUHCKUX OYKB.

String15. Jlana crpoka. Iloacumrars 0O0IIEe KOJMMYECTBO COIACPIKAIIUXCSA B HEH
CTPOYHBIX TJATUHCKUX U PYCCKUX OYKB.

String16. Jlana ctpoxka. [IpeoOpa3zoBath B Hell Bce MPONMKMCHBIC JJATHHCKHUE OYKBBI B
CTPOYHBIE.

Stringl7. [Jana ctpoka. IIpeoOpa3oBaTh B Heli BCE CTpOYHbIC OYKBBI (KaK JIATHH-
CKHE, TaK U PYCCKHUE) B IPOIKCHBIE.

String18. Jlana ctpoka. [IpeoOpa3oBarh B Hell Bce CTpOYHbBIC OyKBBI (KaK JaTHH-
CKHE, TaK U PYCCKHE) B MPOIMUCHBIC, a MPOIMKUCHBIE — B CTPOYHBIE.

String19. Jlana crpoka. Eciin oHa mpeacTaBiisieT co0O0i 3auCh 1IEJIOro YKClia, TO
BBIBECTH |, €CJIM BEIIECTBEHHOTO (C JPOOHOM 4YaCThIO) — BBIBECTH 2; €CIIH

CTPOKY HEJb3s Mpeodpa3zoBarsk B 4ucio, To BeiBecTr 0. Cuntarh, 94T0 APpOOHAs
YacTh BEIIECTBEHHOIO YHWCJAa OTIEISIETCS OT €ro ILEI0M YacTH NECATHYHOU



MOYKOU «.».

String20. JTaHo 11e710€ MOJ0KUTEIBHOE YU CII0. BBIBECTH CHMBOJIBI, H300paskKaroIIre

nudpel 3TOro yncia (B mopsiaKe clieBa HAIpaBo).

String21. JlaHo 11e710€ MOJ0KUTEIBHOE YU CI0. BBIBECTH CHMBOJIBI, H300paskaroIIre

nudpel 3TOro yncia (B mopsiiKe CrpaBa HAJIEBO).

String22. Jlana crpoka, n3o0pakarorias 1ejaoe MoJIOKUTEIbHOS Yuciio. BriBecTr

CyMMy udp 3TOro 4ucia.

String23. Jlana crpoka, wu300paxaromias apu(dMETHYECKOS BBIPAKCHHE BHJIA

«<uudppa>+<uuppa>+. . + <uuppa>», TIe Ha MECTE 3HAKa ONEPALUM >
HAXOJUTCS CUMBOJI «+» WIH «—» (Hanpumep, «4+7 2 8»). BriBecTu 3Haue-
HU€ JIaHHOTO BBhIpaXeHus (L[eJI0€ YUCIIO).

String24. Jlana crpoka, n3o0pakaromias ABOMYHYO 3aIUCh 1[€J0r0 MOJI0KUTEIb-

HOTO unciia. BeIBECTH CTPOKY, N300paxarollyto TeCATUYHYIO 3aIICh ITOTO e
YHCIIa.

String25. Jlana ctpoka, n3o0paskaroias ISCITHUHYIO 3allHCh [IEJI0T0 MOJ0KUTEIIb-

Horo uucia. BeiBecTn CTpPOKY, H306pa>1<afomyfo ABOUYHYIO 3aIlIMCh 3TOT'O KC
quciia.

O6paboTKa CTPOK C NOMOLUbLIO CTaHAAPTHbIX by HKLUNA.
NMouck n 3ameHa

B 3amaHusx, CBA3aHHBIX C TOUCKOM M 3aMEHOW IMOJICTPOK, MOKHO CUMTATh,
YTO HUCXOJHAsl CTPOKA HE COJEPKUT MepeKkpbulealouuxcsi BXOKICHUN TpeOyeMbIxX
noactpok. B 3amanusix String32, String35 u String38, Kpome 3TOro, MO>KHO TakKXe
cuuTaTh, 4to ynainenue (B String32 u String35) wim 3amena (B String38) moboro
BXOXK/ICHHS MOJCTPOKH HE MPHUBENET K MOSIBICHUIO B CTPOKE HOBbIX BXOXKICHUUN
JTaHHOU MOACTPOKH.

String26. Jlano menoe unciao N (>0) u crpoka S. IlpeoOpazoBarh CTpPOKy S B
cTpoky JIuHBI N ciiemyromuM 00pa3oM: eciu JuImHa CTpoku S 6ombine N, To
O0TOpPOCUTH MEPBBIE CUMBOJIBL, €CJIU JITTMHA CTPOKU S MeHbIe N, To B ee Havaso
N00aBUTh CUMBOJIBI «.» (TOUKA).

String27. Jlaus! nensie moaoxutenbubie unciaa N 1 1 N 2 u ctpoku Si1 u Se. ITo-
JY4YUTh U3 3THX CTPOK HOBYIO CTPOKY, cojepraiiyto nepsbie N 1 cuMBOJIOB
cTpoku S1 u mocaeaaue N2 CUMBOJIOB CTPOKH Sz (B yKa3aHHOM ITOPSIKE).

String28. Jlan cumBoin C u ctpoka S. YIBOUTh Kaxmoe BXoxeHue cumpoia C B
CTPOKY S.

String29-. Jlan cumBon C u cTpoku S, So. [lepen kaxapiM BXoxkaeHHeM cumBoia C
B CTPOKY S BCTaBHUTh CTPOKY So.



String30. dan cumBon C u ctpoku S, So. Ilocae kaxmoro BxoxaeHus cumposia C
B CTPOKY S BCTaBHUTH CTPOKY So.

String31. lanbi ctpoku S u So. [IpoBepUTH, CONEPIKUTCS JTH CTPOKA So B CTPOKE S,
Ecnu conepskutcs, To BbIBeCTH TRUE, €CJIH HE COJIEPYKUTCSI, TO BIBECTH FALSE.

String32. [lansl ctpoku S u So. HaiiTi Kou4ecTBO BXOXKICHUH CTPOKH So B CTPO-
Ky S.

String33. lanbi ctpoku S U So. Y 1auTh U3 CTPOKU S TIEPBYIO MOJICTPOKY, COBIIA-
naronyro ¢ So. Ecnu coBmamaronux mojacTpok HET, TO BBIBECTH CTPOKY S 6€3
W3MEHEHUN.

String34. Jaubl ctpoku S U So. YJaaUTh U3 CTPOKH S MOCICIHIOK MOJCTPOKY,
COBMAJAIONIYIO € So. Eciii coBnagarommx noJACTpOK HET, TO BHIBECTU CTPOKY S
0e3 U3MEHEHUH.

String35. Jlaubl ctpoku S ¥ So. YAaauTh M3 CTPOKK S BCE MOACTPOKH, COBIAA-
foiue ¢ So. Ecim coBmamaronux moJCTPOK HET, TO BBIBECTH CTPOKY S 0e3
VU3MEHECHUM.

String36. [anbl ctpoku S, S1 U S2. 3aMEHHTH B CTPOKE S TIEpPBOE BXOXKICHHE

CTPOKHM S1 Ha CTPOKY Sg.

String37. Jlausl ctpoku S, S1 U S2. 3aMEHUTH B CTPOKE S MOCIEAHEE BXOKICHHE

CTPOKH S1 Ha CTPOKY Sg.

String38. Jlausl ctpoku S, S1 U S2. 3aMEHUTH B CTPOKE S BCE BXOXKICHUS CTPOKH S1

Ha CTPOKY Sq.

String39. [lana cTpoka, coaepikainas Mmo KpaiHedl Mepe OJUH CHMBOJI mpobea.

BriBecTH MOJCTPOKY, PACIONIOKEHHYIO MEXKIY MEPBBIM U BTOPBIM MTPOOETIOM
UCXOJHOM cTpoKu. Eciiu cTpoka coepKUT TOIBKO OJAUH MPoOes, TO BHIBECTH
MyCTYIO CTPOKY.

String40. Jlana crpoka, coeprkaiias o KpaiiHel Mepe OJIMH CUMBOJI TIpoOena. Bri-

BECTH MOJICTPOKY, PACIIOJIOKEHHYIO MEXKIY MEPBBIM U MOCIEIHUM MPoOETIOM
UCXOJHOU cTpoKU. Eciiu cTpoka coepKuT TOIAbKO OJAUH MPo0es, TO BHIBECTH
MyCTYIO CTPOKY.

AHanus3 1 npeo6pa3zoBaHue CrNoB B CTPOKe

Bo Bcex 3a/IaHUAX JAHHOTO ITYHKTa IMPCANoIaracrcsia, 4Yr1o HCXOAHbIC CTPOKH

ABJIAIOTCA HCITYCTBIMH M HC COACPIKAT HAYAJIIBHBIX U KOHCYHBIX HpO6CHOB.

String41-. Jlana cTpoka, cocTosimiasi U3 PyCCKUX CIIOB, pa3lelCHHBIX MpoOeIaMu

(OIHUM MM HECKOJIbKMMH). HallTh KOIMYECTBO CIIOB B CTPOKE.

String42. Jlana cTpoka, COCTOSIIAst U3 PYCCKHUX CJIOB, HAOpaHHBIX 3arjaBHBIMU OYyK-

BAMHU U Pa3JICIICHHBIX MpoOenaMu (OAHIUM UJIU HecKoJIbkuMu ). HaifTu komuye-
CTBO CJIOB, KOTOPbIE HAUMHAIOTCS U 3aKaHUYUBAIOTCA OJTHOU U TOM K€ OYKBOM.



String43. laHa cTpoka, COCTOAIIasl U3 PYCCKHUX CJIOB, HaOpaHHBIX 3arjaBHbBIMU

OykBamMH U pas3JieJICHHBIX MpodernamMu (OAHUM WM HecKoabkuMu). Hailitu xo-
JMYECTBO CJIOB, KOTOPBIE COAEPKAT XOTA Obl OJHY OYKBY «A».

String44. Jlana cTpoka, cocTosIas W3 PYCCKHUX CJIOB, HAOpaHHBIX 3arjaBHBIMU

OykBamMH U pa3JielICHHBIX MpoOenamMu (OJHUM WM HecKoIbkuMu). Haiitu kxo-
JIMYECTBO CJIOB, KOTOPBIE COJAEpPKAT POBHO TPU OYKBBI «AY.

String45. lana cTpoka, cOCTOSIIAas U3 PYCCKHUX CIIOB, pPa3/IelICHHBIX MpoOeraMu

(omHUM MM HECKOJbKMMH). HallTu ninmHy camoro KOpOTKOIO CIOBa.

String46. Jlana cTpoka, cocTosas U3 PyCCKHX CIIOB, pPa3/IelCHHBIX MpoOeraMu

(omHUM WM HecKoJabkuMH). HailTu nnuHy camoro AJMHHOTO CJOBA.

String47. lana cTpoka, COCTOSIIAs U3 PYCCKHUX CIIOB, Pa3/ICICHHBIX MpoOeraMu

(OIHUM WJIM HECKOJIbKUMH). BBIBECTH CTPOKY, COAEp KAy 3TH K€ CIIOBA,
paszieIeHHBIE OJTHUM CUMBOJIOM «.» (TOUKa). B KOHIIe CTPOKM TOUKY HE CTAaBUTb.

String48. Jlana cTpoka, CoCTOSIIast U3 PYCCKHUX CJIOB, HAOpaHHBIX 3arjaBHBIMU OYyK-

BAMHU U pa3JeICHHBIX MpoOenaMu (OAHUM UM HeckoyibkuMu). [IpeoOpazoBarh
KQX0€ CIIOBO B CTPOKE, 3aMEHHB B HEM BCE MOCIEIYIOIINE BXOXKICHUS €ro
nepBoi OyKBbI Ha CUMBOII «.» (Touka). Hanmpumep, cnoso «k MUHUMYM» na-
1o ipeodpazoBath B «K MUHI.Y.». KonuuecTBO npobenoB Mexmy cioBaMHu HE
U3MECHSITh.

String49. Jlana cTpoka, CoOCTOSINAsA U3 PYCCKHX CJIOB, HAOPAaHHBIX 3arJIaBHBIMH OYK-
BaMHU U Pa3JeICHHBIX MpoOenaMu (OAHUM UJIU HeckoyibkuMu). [IpeobpazoBarh
Ka)XXI0€ CJIOBO B CTPOKE, 3AMEHHB B HEM BCE MPEIbIAYIIHE BXOXKICHUS €ro
nocieaHel OyKBbIHa CUMBOJ «.» (Touka). Hampumep, cioBo « MUHUMY My
HaJ10 mpeoOpazoBaTh B «. MTHU. YM». KonndecTBo npoOenoB MexkIy ClIOBaMU
HE U3MEHSITb.

String50. lana cTpoka, cOCTOsIIas U3 PYCCKUX CJIOB, pa3JeiCHHBIX MpoderamMu
(OOHUM MJIM HECKOJIbKUMH). BBIBECTH CTPOKY, COAEpIKaIIyI0 3TH K€ CJIOBA,
pasleieHHbIe OJHUM MpPOOEJIOM U PACIOIOKEHHBIE B OOpaTHOM MOPSIIIKE.

String51. laHa cTpoka, COCTOAINAsl U3 PYCCKHUX CJIOB, HaOPaHHBIX 3ariIaBHBIMH
OykBaMHU M pa3JelIeHHBIX MpooOenaMu (OJHUM HIJIM HECKOJbKUMHU). BriBecTH
CTPOKY, COACPIKAIIYIO 3TH XK€ CIIOBA, pa3/ieJICHHbIE OJTHUM MPOOEJIOM U pacmo-
JIO’)KEHHBIE B aJIaBUTHOM MOPSITIKE.

String52. Jlana cTpoka-npeioxKeHre Ha pyccKoM s3bike. [IpeoOpazoBarh CTPOKY
TaK, 4TOOBI KaXKJ0€ CIOBO HAUMHAIOCH C 3arjJaBHOU OykBbl. C060M CUATATH
Ha0Op CHMBOJIOB, HE COJIEP KA TPOOEIIOB U OTPaHUYEHHBIN TPOOEeTaMu MITH
HayaJoM/KOHIIOM CTpokH. CjoBa, HE HAYMHAIOMIUECS C OYKBBI, HE U3MEHSTb.

String53. [laHa cTpoka-npeUIoKEeHUE Ha PYCCKOM si3bIke. [To/icunTaTh KOJINYIeCTBO
COJIEpKalIMXCA B CTPOKE 3HAKOB IPEMUHAHUS.

String54. Jlana cTpoka-npeuIoKeHNE Ha PYyCCKOM si3bIKe. [1oacunuTaTh KOIMYeCTBO



COJICPXKAIINXCS B CTPOKE TJIACHBIX OYKB.

String55. Jlana cTpoka-mpeyioKeHHe Ha pyCCKOM si3bIKe. BhIBeCTH camoe JJIMHHOE
CJIOBO B TIpeyIoKeHUH. ECiu Takux CIIOB HECKOJIBKO, TO BBIBECTH MEPBOEC U3
Hux. Crnosom cuuTaTh HAOOP CUMBOJIOB, HE COJEpP KA MPOOEIOB, 3HAKOB
MpeNnuHaHUs U OTPAaHUYCHHBIN TTpoOenaMu, 3HaKaMH TIpENHAaHUs UK Hava-
JIOM/KOHIIOM CTPOKH.

String56. Jlana cTpoka-npeIoKeHUe Ha PYCCKOM si3bIKe. BrIBecTr camoe KOpoTKoe
CJIOBO B MpeaokeHuu. Eciau Takux 0B HECKOJIBKO, TO BHIBECTH MOCIIEIHEE
u3 HuX. C1060M CYNTATH HAOOP CUMBOJIOB, HE COIEpKAIIUM TPOOETIOB, 3HAKOB
NpeNrHAHUS W OrPaHWYCHHBIM TIpoOellaMy, 3HAKaMH TPCITUHAHUS WM

Ha4yaJoM/KOHIIOM CTPOKH.
String57. Jlana cTpoka-npeyiokeHne ¢ H30bITOYHBIMU ITPOOCIIaMU MEXKIY CI0Ba-
Mmu. [IpeoOpazoBaTh ee Tak, YTOOBI MEXIy CIOBaMHU ObLT POBHO OJAWH MpoOer.

OononHuTenbHble 3ag4aHUsi HA 06pPaboOTKy CTPOK

String58. [lana ctpoka, cojaepskalias noaroe ums ¢hailia, TO €CTh HUMs ITUCKa,
CIIMCOK KaTajoros (IIyTh), COOCTBEHHO UM M pacliupeHue. Boiaenuts u3 3Toi
cTpoku uMs (aiina (6e3 pacupeHus).

String59. [lana crpoka, cojaepkamias noaHoe ums ¢hailia, TO €CTh WUMs JTUCKa,
CITUCOK KaTajoroB (IyTk), COOCTBEHHO UM U pacIIMpeHue. Beienuts u3 3o
CTpOKM paciiupeHue ¢daina (6e3 mpeanecTBymel TOUKH).

String60. JTana cTpoka, copeprkarias mojiHoe umMs (aiisa. BeiaenuTs U3 310l cTpo-
KM Ha3BaHME MepBOro karaaora (0e3 cuMBojoB « \»). Eciu ¢aiin comepkutcs
B KOPHCBOM KaTajore, TO BBIBECTH CUMBOJ « \».

String61. /lana ctpoka, coneprkamias moyiHoe uMs (aiisia. BeiaenuTs U3 3Tol CTpo-

KM Ha3BaHHE IMOCIEAHEro Karaiora (6e3 cuMBosIoB «\»). Eciu daiin conep-
KHUTCS B KOPHEBOM KaTajiore, TO BBIBECTH CHMBOJ «\».

String62. Jlana cTpoka-npe/yioKeHUe Ha PyCCKOM si3bIKe. 3amupoBaTh €€, BBITOJI-
HUB [UKJINYECKYIO 3aMEHY Ka)K10M OyKBBI Ha CJIEIYIONIYIO 32 Hel B andaBuTe
U COXPAaHUB IPU ITOM peructp OykB («A» nepeiner B «b», «a» — B «6», «by»
— B «B», «1» — B «a» u T. A.). BykBy «&» B andaBuTe HE YUYUTHIBATH («e&»
JIOJIKHA TIEPEXOJUTD B «OK» ). 3HAKU MPENUHAHUS U TPOOENbl HE U3MEHSTh.

String63. Jlana crpoka-npeanokeHue Ha pycckoM si3bike u unciao K (0 < K < 10).
3amudpoBaTh CTPOKY, BBHIMOJHUB IMUKINYECKYIO 3aMEHY Kaxoi OyKBBHI Ha
OyKBY TOTO € PETUCTPa, PacloioKeHHYI0 B asipaBute Ha K-it mo3uiuu mocine
muppyemoit OykBsl (Hanpumep, 1t K =2 « A» nepeiier B « By, «a» — B «B»,
«b» —B «I», «s» — B «O» U T. 1.). BykBY «&» B andaBute HE yUUTHIBaTh, 3HAKU
MPENUHAHUS U TIPOOEIIbI HE U3MEHSTh.

String64. Jlano 3amudpoBaHHOE MPEUIOKEHUE HA PYCCKOM sI3bIKE (CITOCO0 mud-



poBaHus onucaH B 3amanuu String63) u komoBoe cmerienne K (0 < K < 10).
PacmmdpoBath npeioxeHue.

String65. Jlano 3armdpoBaHHOE MPEITIOKEHHE HA PYCCKOM I3bIKE (CITOco0 I po-
BaHMS OMKMCAH B 3a7aHuu String63) u ero pacmudpoBaHHbI MepBbI cuMBoJI C.
Haiitn komoBoe cmemenne K u pacmmdpoBats mpeayioxKeHUE.

String66. [lana ctpoka-nipemioxenue. 3amudpoBarh e, IOMECTHB BHAYajIe BCE
CUMBOJIBI, PACIOJIOKECHHbBIE HA YETHBIX MO3UIUAX CTPOKHU, a 3aT€M, B 00paTHOM
MOPSIJIKE, BCE CHMBOJIBI, PACTIONOKEHHBIC HA HEYETHBIX MO3UIUSIX (HapUMep,
ctpoka «IIporpammay npeBpaTutcs B «pramampoll»).

String67. Jlano npeiokeHue, 3amupoBaHHOE IO MPaBUITY, OITMCAHHOMY B 3aja-
Huu String66. PacmudpoBats 3T0 nmpeioxkeHue.

String68. Jlana cTpoka, coaepskarias u@psl B CTPOUHBIC JIATHHCKUE OYKBBI. Eciu
OyKBBI B CTPOKE yHOpsAAOYEeHBI MO andaBuTy, TO BbiBecTU (; B MPOTUBHOM
CJIy4ae BBIBECTH HOMEP IIEPBOTO CHMBOJIA CTPOKH, HAPYIIAIOIIETO aipaBUTHBINA
MOPSIOK.

String69. Jlana ctpoka, cojepikalias JaTHHCKHE OYKBBI M Kpyribie ckoOku. Ec-
JM CKOOKHU pacCTaBJICHbI MPABWIBHO (TO €CTh KaXK0M OTKPBIBAIOIIEH COOT-
BETCTBYET OJIHA 3aKphIBaroiasi), To BeiBecTr unciio 0. B mpotuBHOM ciydae
BBIBECTH MJIM HOMEP MO3UIIMH, B KOTOPOH pacioioKeHa neppas omundoyHas 3a-
KpBIBAOIast CKOOKA, UJTH, €CJIM 3aKPHIBAIOIIMX CKOOOK HE XBaTaeT, YMCio —1.
String70°. Jlana cTpoka, cojepikalias JJaTHHCKHE OYKBBI U CKOOKH TpeX BH-
10B: «()», «[», «{}». Eciiu ckoOKu paccTaBieHbl TPABWIBHO (TO €CTh KK 101
OTKPBIBAIOIICH COOTBETCTBYET 3aKPhIBAOIIAs CKOOKA TOTO e BHJA), TO BHIBE-
cty urciio 0. B mpoTUBHOM clly4ae BHIBECTH WJIM HOMED MO3UIIUH, B KOTOPOI
pacrnoJioxkeHa nepBasti OmdoyHasi CKOOKa, UM, €CIM 3aKPBIBAIOIINX CKOOOK
HE XBaTaeT, ynuciio —1.

13 CocTaBHble TUNbI AaHHbIX B npoueaypax U PyHKLUAX

B kaxnom 3amaHuM JaHHOTO pasfena TpeOyeTcs omucaTh MpOLEAypy WM
(yHKIIMIO U 3aT€M HCII0JIb30BaTh €€ Juisl 00pabOTKU UCXOIHBIX JaHHbIX. Bee mapa-
METPBIJII000H hyHKyuu CANTAIOTCS BXOAHBIMU. J1J1s1 npoyedyp Bceraa yKasbIBaeTcs,
KaKue MapaMeTphl SIBJISIFOTCS BBIXOJHBIMHU (MJIM OJJHOBPEMEHHO BXOJHBIMU U BBIXO/-
HBIMH); €CJIM O BHUJIE MTapaMeTpa Mpoleypbl HUYEro He CKa3aHO, TO OH CYUTAETCSA
BXO/THBIM.

OpoHowme PHblI€e U ABYy MépPHble MaCCUBbI

[Ipu BBOJE MCXOAHOTO MaccHMBa BHaYalie CIEAyeT BBECTHU €ro pazMep (OJHO
YU CJIO /17151 OJTHOMEPHBIX MAaCCUBOB, JIBA UM CJIa — KOJIMYECTBO CTPOK U CTOJIOIOB —



JUISL AIBYMEPHBIX MACCUBOB-MATPHIL), & 3aTEM — BCE €0 AJIEMEHTBHI.

Ecnau B 3aaHnK SIBHO HE YKa3bIBAETCS pa3Mep OAHOMEPHOIO MacCUBa, SIBJIS-
IOIIErocsl MapaMeTpoM MPOUEAYpPhl WU (PYHKIIMHU, TO MPEANonaraeTcs, 4ro 3TOT
pa3Mep MOXKET U3MEHATbCs B mpenenax or 1 go 10. Jlng nBymMEpHBIX MacCHBOB-
MaTpHUI] MPEANOoaraeTcs, YTO YUCIO UX CTPOK U CTOJIOIOB MOXET MEHSThCS OT 1
1o 10. MHaexchl HauyaabHbBIX 3JIEMEHTOB KaK OJIHOMEPHBIX, TaK U JJBYMEPHBIX Mac-
CHUBOB BCErJa CYUTAIOTCS PaBHBIMHU 1.

[Ipu onucanuu npoieayp, BHITONHSIOMINX TpeoOpa3oBaHNe MacCUBa, HE Clie-
IYET UCIOJb30BaTh BCIIOMOIATENIbHBIM MAaCCUB TOTO K€ pa3Mepa.

Paraml-. Onucate ¢pynknuo MinElem(A, N ) menoro tumna, HaxoasAyr0 MUHU-
MaJIbHBINA JIEMEHT 1eNounciieHHoro maccuBa A pasmepa N. C momoiibio 3Toi
GyHKIMY HAWTH MUHUMAaJIbHBIE 3JIeMeHThl MaccuBoB A, B, C pasmepa N,
Nz, Nc cooTBeTCTBEHHO.

Param2. Onucate ¢pynkuuto MaxNum(A, N ) menoro tumna, HaXoJsAIIyI0 HOMEP
MaKCHUMAaJIbHOTO 3JIeMeHTa BelecTBeHHoro MaccuBa A pazmepa N. C moMoripio
9TON (QYHKIIMY HANTH HOMEpa MaKCUMAJbHBIX JIEMEHTOB MaccuBoB A, B, C
pasmepa N4, Nz, N coorBeTcTBEHHO.

Param3. Onucatp nporneaypy MinmaxNum(A, N, NMin, NMax), maxozsiryto Ho-
Mepa MUHUMAaJIbHOTO U MaKCUMaJIbHOTO 3JIEMEHTA BEIIECTBEHHOI0 MaccuBa A
pa3mepa N. Brixomabie napameTpsl meioro tuna: NMin (Homep MUHHUMATBHO-
ro snemenTa) u NMax (Homep mMakcuManbHOTO 3eMeHTa). C MOMOIIBIO ATOM
MpOIEaypbl HAUTH HOMEPAa MUHUMAJIBHBIX U MaKCUMaIbHBIX DJIEMEHTOB Mac-
cuBoB A, B, C pa3smepa N,, Nz, N, cOOTBETCTBEHHO.
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Param4. Onucate npoueaypy Invert(A, N ), MeHsIONTYI0 MOPSIIOK CIETIOBAHUS dJie-
MEHTOB BelllecTBeHHOro MaccuBa A pazmepa N Ha IpOTHBOMNOJIOXKHBIN (UHEeEp-
muposanue Maccupa). MaccuB A sBISIETCS BXOAHBIM U BBIXOJHBIM MapameT-
poM. C moMoIibo 3Toi mpoLexypbl UHBepTUpoBaTh MaccuBbl A, B, C pasme-
pa N4, Nz, N cooTBeTcTBEHHO.

Param5. Onucats npoueaypy Smooth1(A, N ), BEITONHSIONIYIO cenadxcuganue Be-
mecTBeHHOro maccuBa A pasmepa N crenyronumM o0pa3om: ssieMeHT A 3ame-
HSETCA Ha cpeliHee apudmeTrnieckoe nepBbiX K HUCXOIHBIX 3JIEMEHTOB MacCH-
Ba A. MaccuB A sBJISIETCSI BXOJHBIM M BBIXOJHBIM mapaMeTpoM. C MOMOIIBIO
ATOU MpPOLEeLypbl BHIIOJIHUTH NATUKPATHOE CIJIaXXKWBAHUE JAHHOTO MaccuBa A
pazmepa N, BBIBOJIS pe3yJbTaThl KaXKI0TO CIIaXXKHBAHUSL.

Param6. Omucats npoueaypy Smooth2(A, N ), BBIIOIHSIONIIYIO canaxcuearnue Be-
nmecTBeHHOro MaccuBa A pasmepa N ciaeayrommum 00pa3om: aeMeHT A1 HE U3-
MmeHnsiercs, anmeMeHT A, (K = 2, ..., N) 3aMeHseTCs Ha MOJIyCyMMY HCXOIHBIX
97eMeHTOB Ax-1 1 Ay. MaccuB A sSBJISICTCS BXOJHBIM M BBIXOJHBIM TapaMeT-
poMm. C TOMOIIBIO 3TOM MPOLEIYPHI BHIIOJHUTH MATHKPATHOE CTIKUBAHUE
nanHoro maccuBa A pasmepa N, BBIBOS pe3ybTaThl KAKIOTO CTIaXKUBAHUSL.

Param?/. Omucate npoueaypy Smooth3(A, N ), BEIOTHSIONIYIO cenaxicusaniue Be-
niecTBeHHOro Maccuba A pasmepa N ciienyromum o0pa3oM: KaxKIblid 3JIEMEHT
MaccuBa 3aMEHSIETCSl Ha €ro cpefHee apu(METUUECKOE C COCETHUMU JIEMEH-
TaMu (TTPY BBIYMCIICHUH CPETHETO apU(PMETHUESCKOTO HCTIOJIB3YIOTCS UCXOOHbLE
3HAYEHHS COCETHUX AJIEMEHTOB). MaccuB A sBIISIETCSI BXOJAHBIM U BBIXOHBIM
napameTpoM. C MOMOIIIBIO ATOH MPOIIEAYPhI BBIMOIHUTH MATUKPATHOE CTIIAXKH-
BaHME JaHHOTO MaccuBa A pasmepa N, BBIBOIIS pe3yabTaThl KAKIOTO CTIaKH-
BaHUSL.

Param8. Onucats npoueaypy RemoveX(A, N, X ), ynansouryto u3 1eJI04nucaeH-
Horo MaccuBa A pazmepa N anemeHThl, paBHbIe LeaoMy uncity X. MaccuB A u
yucio N SBIISIFOTCS BXOJHBIMU M BBIXOTHBIMU TapameTpamu. C MOMOIIBIO ATOU
npoIeayphl yaanuTh uucia X, Xz, X u3 maccuBoB A, B, C pasmepa N,,
Nz, N¢ COOTBETCTBEHHO U BBIBECTH pa3Mep U COJAEPKUMOE MOJTYyUYEHHBIX Mac-
CHBOB.

Param9. Onucate npouenypy RemoveForInc(A, N ), ynanstoiyio u3 BelecTBeH-
HOoro maccuBa A pasmepa N «JIMIITHHE» DJIEMEHTHI TaK, 4TOOBI OCTABIIHUECS
AJIEMEHTBI OKA3aJIMCh YIOPSIOUYESHHBIMU 110 BO3PACTAHHIO: TEPBBIA 3JIEMEHT
HE YJaJIseTCs, BTOPOH 2JIEMEHT YIaIseTCs, €CJIU OH MEHBIIE MEPBOTO, TPETUH
— €CJIM OH MEHBIIIe MPEABIAYIIETr0 dJeMEeHTa, OCTaBJICHHOIO B MAacCHUBE, W T. II.
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Hanpuwmep, maccuB 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 noikeH ObITh IpeoOpa3oBaH K
BUIY 5.5, 7.2, 9.4. MaccuB A u uncio N sBJSIOTCSA BXOJAHBIMA U BBIXOJIHBI-
MU TTapameTrpamu. C TOMOIIBIO 3TOM MPOIIEAYPhl TPeoOpa3oBaTh MaCCUBHI A,
B, C pasmepa N4, Nz, Nc COOTBETCTBEHHO U BBIBECTH pa3Mep U COACPIKUMOC

IMOJIYYCHHBIX MaCCHUBOB.

Paraml10. Onucats npornenypy DoubleX (A, N, X)), ny6nupyroiyto B [eJ104HCIICH-

HOM MaccuBe A pazmepa N sneMeHThI, paBHbIe LieaoMy yuciay X. Maccus A
u yncino N sSBIAIOTCS BXOAHBIMUA U BBIXOJHBIMH mapamerpamu. C MOMOIIBIO
ATOM mpolexypsl mpoayonupoBath uncia X,, Xz, X B MaccuBax A, B, C
pazmepa N,, Ng, N: COOTBETCTBEHHO M BBIBECTU pa3Mep U COJAEPKUMOE T10-
JyYEHHBIX MACCUBOB.

Paraml1l. Onucars nipouenypy SortArray(A, N ), BBIIOJTHSIONIYIO COPTUPOBKY T10

BO3pacTaHUIO BellecTBeHHoro maccua A pasmepa N. MaccuB A sBisieTcs
BXOJIHBIM M BBIXOJHBIM MTapamMeTpoM. C IOMOIIBIO 3TOM MPOIeayphbl OTCOPTHU-
poBath MaccuBbl A, B, C pasmepa N,, Nz, N, coorBercTBeHHO.

Paraml2. Onucare npoueaypy SortIndex(A, N, 1), dopmupyromyro mist Beme-

CTBeHHOTO MaccuBa A pazmepa N uroexchbiii Maccus [ — MacCUB TEITBIX YHCeIT
TOTO K€ pazMepa, CoAEP KAl HOMEpa AJIEMEHTOB MacCcuBa A B TOM MOPSIIKE,
KOTOPBIM COOTBETCTBYET BO3PACTaHUIO 2JIEMEHTOB MaccuBa A (cam maccuB A
opu 3TOM He u3MeHsietcs)). MHaekcHbIl MaccuB | SBISIETCS] BBIXOJHBIM I1a-
pameTpoM. C MOMOIIBIO ATON MPOLEAYPHI CO3AaTh UHACKCHBIE MACCUBBI JIJIS
maccuBoB A, B, C pasmepa N, Nz, N cooTBeTCTBEHHO.

Paraml13. Ommcate nponenypy Bell(A, N ), MEHSFOIIYIO MOPSIOK 3JIEMEHTOB Be-

mecTBeHHoro Maccusa A pasmepa N Ha ClIeAyIONINNA: HAUMEHBIITUN JIEMEHT
MacCHBa pacIiojlaracTcsi Ha IePBOM MECTE, HAMMEHBIIIUHN U3 OCTABIIUXCS dJIe-
MEHTOB — Ha MOCJIEHEM, CJICTYIONTHM 110 BEITMYUHE pacIioaraeTcsi Ha BTOPOM
MecTe, CIISTY IO — Ha IIPEIOCICAHeM U T. 1I. (B pe3yibTaTe rpaduk 3Have-
HUU 3JIEMEHTOB Oy/IeT HAlIOMUHATD K0/10K071). MaccuB A SIBJISETCS BXOTHBIM
BBIXOJHBIM mapameTpoM. C MOMOIIBIO 3TOH MPOLEAYPhI MPeodpa3oBaTh Mac-
cusl A, B, C pasmepa N4, Nz, N cooTBeTCTBEHHO.

Paraml4. Omnucats npouenypy Splitl(A, N, B, Ng, C, No), dopmupyromryio

1o BellecTBEHHOMY MaccuBy A pa3mepa N, JBa BellecTBEHHbIX MaccuBa B
u C pasmepa Ny u N, COOTBETCTBEHHO; IpHU 3TOM MaccuB B comepkuT Bce
AJIEMEHTHI MaccuBa A ¢ HEYETHBIMH MOPAIKOBBIMH Homepamu (1, 3, ...), a
maccuB C — Bce aiieMeHThl MaccuBa A ¢ YyeTHbIMH Homepamu (2, 4, . . .).

MaccuBst B mw C u umcama N; uw N, SBISIOTCS BBIXOIHBIMH
napamMeTpaMu.
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[IpumMeHUTH 3Ty mpouenypy K JaHHoMy maccuBy A pasmepa N, U BeIBeCTH
pasMep U CoJepKUMOE TOyuyeHHBIX mMaccuBoB B u C.

Paraml5. Onucare npouenypy Split2(A, N4, B, Ng, C, N¢), bopmupyromryro mo
1eJiourciieHHoMy MaccuBy A pasmepa N, J1Ba 11€JI0YMCIIEHHBIX MaccuBa B u
C pasmepa Nz u N, COOTBETCTBEHHO; IPU TOM MaccuB B comepxut Bce
YeTHBIC Ynciia u3 MaccuBa A, a maccuB C — Bce HEUeTHBIE YKciia (B TOM Ke
nopsake). MaccuBel B m C m uncma Nz m N SBIAIOTCS BBIXOAHBIMH
napameTpamu. [IpuMeHUTH 3Ty mpoueaypy K JaHHOMY MaccuBY A pa3mepa
N, ¥ BBIBECTH pa3Mep U COACPKUMOE MOJTyuYeHHBIX MaccuBoB B u C.

Param16. Onucare npouenypy ArrayToMatrRow(A, K, M, N, B), dopmupyro-
HIyI0 [0 BellecTBEHHOMY MaccuBy A pazmepa K marpuity B pasmepa Mk N
(MaTpuIIa 3aIOJIHSIETCS 2JIEMEHTaMHU MaccuBa A 10 cTpokam). «JIumHaue» aie-
MEHTbI MacCHBa UTHOPUPYIOTCS; €CJIM JIEMEHTOB MacCHMBa HEJOCTATOYHO, TO
OCTaBIIIMECS JIEMEHTBl MATPUIIBI TToaratoTcs paBHbiME (. JIByMepHBIN Mac-
cuB B saBisiercst BbIxOAHBIM MapaMeTpoM. C MOMOIIBIO 3TOM Mpoueaypsl Ha
ocHOBe JanHoro maccuBa A pasmepa K u uensix uncen M u N chopmupoBars
matpuily B pasmepa M x N.

Paraml17-. Onucars npoueaypy ArrayToMatrCol(A, K, M, N, B), dopmupyro-
IIyI0 MO0 BelecTBeHHOMY MaccuBy A pasmepa K marpuity B pasmepa Mk N
(MaTpuIIa 3aMOIHSETCS 3JIEeMeHTaMU MaccuBa A 110 ctosbiam). «JIummauey sme-
MEHTBHI MaCCHBa UTHOPUPYIOTCS; €CJIM JIEMEHTOB MacCHUBa HEJOCTATOYHO, TO
OCTaBIIMECS 3JIEMEHTbl MaTpUIlbl nonaratorcs paBHbIMU 0. JIBymMepHbIN Mac-
cuB B saBisiercst BoIxoAHBIM MapaMeTpoM. C MOMOIIBIO 3TOM MpOEayphl Ha
ocHOBe JanHOoro MaccuBa A pasmepa K u uensix uucen M u N cdpopmupoBath
maTpuny B pasmepa M x N.

Param18. Onucarts npouenypy Chessboard(M, N, A), bopmupyromryto o 1neiasm
nojoxuTelbHbIM ynciaM M u N matpuity A pazmepa M x N, koTopas cojep-
KuTumncna 0 u 1, pacronoxeHHble B «IIaXMaTHOMY» nopsiike, npuuem A1 = 0.
JIByMEpHBIN 11eTTOUYUCICHHBIA MacCUB A SIBIISICTCS BBIXOIHBIM TTapameTpoM. C
MOMOIIBIO ATOM IpoLIeypbl IO TaHHBIM LieabIM unciaM M u N cdpopmupoBath
maTpuny A pazmepa M x N.

Paraml19. Onucate pyakmuro Norm1(A, M, N ) BerecTBEeHHOTO THIIA, BBIYHUCIISIO-
Iyl HOpMy BellecTBeHHOW matpuubl A pasmepa M x N:

Norm1(A, M, N)=max {|A1, |+ Az, |+ ... +|Au, [},
rae makcumyMm Oepercs o BceM J ot 1 go N. s nanHOo# maTpuibl A pazmepa
M x N maiitu Norml1(A, K, N), K=1,...,M.
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Param20. Onucats pynkimo Norm2(A, M, N ) BeriecTBeHHOTo THIIa, BBIYUCIISIO-
Iyl HOpMy BellecTBeHHOW matpuubl A pasmepa M x N:
Norm2(A, M, N) =max {|A,1] +|A2| + ... +|Ax [},
rae MmakcumyM Oepercs o Bcem | ot 1 mo M. st marHO#M Matpuilsl A pa3mepa
M x N naritu Norm2(A, K, N),K=1,...,M.

Param21. Onucatre pynkiuo SumRow(A, M, N, K) BemiecTBeHHOro TUma, BbI-
YUCISIIOLIYI0O CYMMY 3JIEMEHTOB BEIIECTBEHHOW MaTpulbl A pasmepa Mx N,
pacnionoxxkeHHbix B K-t crpoke (ecmu K > M, To ¢dyHkuus Bo3Bpaia-
et 0). s nannoit marpuiel A pasmepa Mx N u Tpex manHbix K HaliTh
SumRow(A, M, N, K).

Param22. Omucats pyakmmio SumCol(A, M, N, K) BemecTBeHHOTO THIIa, BBIYHC-
JSIOUIYI0 CyMMY 3JIEMEHTOB BelIeCTBEHHOW wmaTpuubl A pasmepa Mk N,
pacnionoxkeHHbix B K-m cronbue (eciu K > N, To ¢yHKuus BO3Bpaia-
er 0). Jns nannoit matpuinsl A paszmepa Mx N u Tpex manubix K HailTu
SumCol(A, M, N, K).

Param23. Onucats nponenypy SwapRow(A, M, N, K1, K2), ocymecTBiIsromnyo
nepeMeHy MecTaMHM CTPOK BellecTBEeHHOM matpuubl A pazmepa M x N ¢
Homepamu K1 u Ks. MaTpuiia A siBisieTCsl BXOJHBIM U BBIXOJIHBIM MapaMeTpoM;
ectn K1 unu Kz Gombime M, To matpuna He u3aMmensietcsa. Vcmonb3yst 3Ty
npoleaypy, MOMEHSATh A JaHHOW MaTpuilkl A pasmepa M x N crpoku ¢
nanabiMA HoOMepamu K1 u K.

Param24. Onucate npoueaypy SwapCol(A, M, N, K1, Kg), ocymiecTBistomnyo
nepeMeHy MecTaMH CToJIOLOB BemecTBeHHOUW MmaTpuilbl A pasmepa M x N ¢
Homepamu Ki u Ka. Marpuna A siBisieTcss BXOAHBIM U BBIXOJHBIM MapameT-
pom; ecint K1 mnu Kz Gonbire N, To mMaTpuiia He uzMeHsercs. Mcnonssys 3Ty
npoleaypy, HOMEHTh i AaHHOW MaTpullsl A pazmepa M x N cronOusbl ¢
naHHbIMA HoMepamu K1 u K.

Param25. Ommcats nporiexypy Transp(A, M), BBITOJHSIOINIYIO mMpaHCHOHUPOBAHUE
(TO ecTh 3epKajIbHOE OTPAKEHHE OTHOCUTEIIbHO [VIABHOM JMaroHasin) KBajapat-
HOU BemiecTBeHHOM MaTpulibl A mopsinka M. Marpuiia A sBisieTcsi BXOAHBIM
U BBIXOJIHBIM TapaMeTpoM. Vcnonb3ysi 3Ty mpolieaypy, TPaHCIIOHUPOBATh JaH-
Hyto mMarpuily A nopsaka M.

Param26. Omucats npoueaypy RemoveRows(A, M, N, K1, K2), yaanstomnyio u3
BemectBeHHOM MaTpullsl A pazmepa M x N ctpoku ¢ Homepamu ot K1 10 Ke
BKJIIOUMTEINBHO (mpeanonaraercs, uto 1 <Ki < Kg). Ecnu K1 > M, To maTpuna
He u3MeHnsercs; eciu Kz > M, TO ygansrorcst CTpOKM MaTpHIbl C HOMEpaMu
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or K1 1o M. JIsymepnsiii maccuB A u uucia M, N sBIsSIOTCS BXOIHBIMU U
BBIXOHBIMU ITapameTpamu. Mcnons3ys npouenypy RemoveRows, yaanuts u3
nanHoit matpuubl A pasmepa M x N ctpoku ¢ HoMepamu oT Ki g0 Kz u
BBIBECTH Pa3Mep IMOJYyUYEHHOW MATpPUIIbl U €€ DJIEMEHTHI.

Param27. Omucats mporeaypy RemoveCols(A, M, N, Ki, K2), ymansromyo u3
BellecTBeHHON MaTpuilbl A pazmepa M x N crtonbubl ¢ HOMepamu oT Ki
no Kz BrirouutensHo (mpenmoinaraercs, uto 1 < Ki < K3). Ecim Ki >
N, To Matpuna He usMmeHsercs; eciu Kz > N, To ymansrorcsi CTOIOIBI
MaTpulbl ¢ Homepamu oT Ki mo N. J[Bymepnsiii maccuB A u umcina M, N
SIBJISIFOTCSI BXOJTHBIMH M BBIXOJIHBIMH TlapameTpamu. Mcmonb3ys nporeaypy
RemoveCols, yaanute u3 ganHoi matpuibl A pasmepa M x N ctonOusl ¢
HoMepamu oT Ki 1o Kz u BeIBeCTH pa3Mep MOJYYEHHOW MaTpULbl U €€
HJIEMEHTHI.

Param28. Ommcates nponenypy RemoveRowCol(A, M, N, K, L), yransromyto u3
BemiecTBeHHOM Matpuubl A pazmepa M x N cTpoky u cronben, KOTOpbie
cojepxar anemMeHT Ay, (npeanonaraercs,uto M > 1 u N > 1; eciu K > M
unu L > N, To MaTpunia He uzmensiercs). [[Bymepuoiii maccuB A u uncia M, N
SBJISIFOTCSI BXOAHBIMU M BBIXOJHBIMU MapaMeTpamu. [lana matpuna A pazmepa
M x N uugucna K, L. Ilpumenuts k matpuiie A nporeaypy RemoveRowCol
U BBIBECTH pa3Mep MOJYYEHHOM MaTpUIlbl U €€ DJIEMEHTHI.

Param29. Onucats nporeaypy SortCols(A, M, N), BBIIOJHSIONYIO COPTHPOB-
Ky IO BO3PAaCTaHHIO CTOJIOIIOB IieIOUMCIIeHHOW marpuibl A pasmepa Mc N
(cTONO1IBI CPAaBHUBAIOTCSA IeKCUKO2paghuiecKu: ey TepBble AJIEMEHTHI CTOJI0-
I[OB PA3JIUYHBI, TO MEHBIITUM CYMTAETCS CTOJIOLI], COACPIKAIIMMI MEHBIITUN TIep-
BbI 3JIEMEHT; €CJIU IIEPBBIE 3JIEMEHTHI CTOJIOLOB PaBHbIL, TO aHAIU3UPYIOTCS UX
BTOPBIE SJIEMEHTHI U T. [1.). JIByMepHbIii MacCUB A SBJISIETCSI BXOAHBIM U BBIXO/I-
HbIM napameTpoM. Mcnonb3ys nponeaypy SortCols, orcopTupoBarh CTOIOLBI
naHHou matpuubl A pasmepa M x N.

CTtpoku

Param30. Onucats ¢pyuknmro Isldent(S) nenoro tumna, nmpoBepsroNIyIO, SBISIETCS
JU CTPOKA S JOMYCTUMBIM UOeHMUPUKAMOPOM, TO €CTh HEIYCTON CTPOKOH,
KOTOpAasi COJCPKUT TOJIBKO JTaTHHCKHE OyKBBI, THPPHI U CUMBOJ MO TYEPKUBA-
HUS «» W He HauuHaeTcs ¢ uudpsl. Eciu S sBhsieTcss 10MYyCTUMBIM UICHTHU-
¢duxaropom, To pyHKIus Bo3Bpamaer 0. Ecnu S aBnsieTcst mycToit cTpoKoi, To
BO3Bpaiiaercs —1, ecnu S HaumHaercs ¢ uudpsel, TO Bo3Bpamaercs -2. Ecnu
S comepKUT HEIOIYCTUMBIE CHMBOJIBI, TO BO3BPAIIAETCSI HOMEP IIEPBOTO HEJ0-
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nyctuMoro cumoiia. [IpoBeputs ¢ momonisio pyHkiuu Isldent msith naHHBIX
CTpOK.

Param31l. Omucars ¢ysknuto FillStr(S, N) crpokoBoro THma, Bo3Bpamiaro-
Y10 CTPOKY AIuHBI N, 3aMOJHEHHYIO MOBTOPSIOMIMMUCS KOMUSMUA CTPOKH-
wabnona S (MOCHENHsSI KOMUS CTPOKU-IIA0I0OHA MOXKET BXOAUTH B PE3YJIb-
TUPYIOIIYIO CTPOKY YacTH4HO). Mcmonb3ys 3Ty GyHKIMIO, chOPMUPOBATH 11O
nanHoMy yuciay N ¥ ISITH JaHHBIM CTPOKaM-I1a0JIOHaM MSATh PE3YIbTUPYIOITUX
cTpok AuHbI N.

Param32. Onucars npouenypy UpCaseRus(S), mpeoOpa3ylomiyto Bce CTpOUHBIE
pycckue OyKBBI CTPOKH S B MPOMHUCHBIC (OCTAJIBHBIE CHMBOJIBI CTPOKU S HE
u3MeHstoTcs). CTpoka S sSBIsSETCS BXOJHBIM M BBIXOJHBIM mapamerpom. Hc-
nons3ys npouenypy UpCaseRus, mpeoOpa3zoBaTh MSITh JAaHHBIX CTPOK.

Param33. Onucars npouenypy LowCaseRus(S), mpeoOpa3zyroliyto Bce Mpomuc-
HbIE PyCCKHE OYKBBI CTPOKH S B CTPOUYHBIE (OCTaIbHBIE CUMBOJIBI CTPOKH S
He u3MeHstoTcs). CTpoka S SBISETCS BXOJHBIM M BBIXOJHBIM MapaMETPOM.
Hcmone3ys mpouenaypy LowCaseRus, mpeobpa3oBaTh MATh JaHHBIX CTPOK.

Param34. Ommucats npornenypy TrimLeftC(S, C), ynanstomryio B cTpoke S Hadab-
HbIE CUMBOJIBI, coBnaaawmue ¢ cumBoioM C. Ctpoka S sBisieTcst BXOAHBIM U
BBIXOIHBIM MTapameTpoM. Jlan cumBoi C u 1Atk cTpok. KMcnonb3ys npoueaypy
TrimLeftC, npeoOpa3oBath TaHHbBIE CTPOKH.

Param35. Omucats npornienypy TrimRightC(S, C), ymanstonryto B CTpoke S KOHEU-
HBIE CUMBOJIBI, coBragaromue ¢ cuMBojioM C. CTpoka S sSBsSeTCS BXOJHBIM H
BBIXOJIHBIM apameTpoM. Jlan cumBoi C u iath cTpok. VMcnonb3ys npoueaypy
TrimRightC, npeoOGpa3oBarh TaHHBIE CTPOKH.

Param36. Onucate gynkiuio InvertStr(S, K, N ) ctpokoBoro tuma, Bo3Bpaiia-
IOUYI0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, COAEpKallyl0o B OOpaTHOM
nopszake N cuMBoIioB cTpoku S, HaunHas ¢ ee K-ro cumBona. Ecim K nipeBoc-
XOJIUT JUIUHY CTPOKHU S, TO BO3BpAIIACTCs MyCTasi CTPOKA; €CJIM JJIMHA CTPOKH
meHbIie K + N, To MHBEPTUPYIOTCSI BCe CUMBOJIBI CTPOKH, HaunHas ¢ ee K-ro
cuMBoJja. BeiBect 3Hauenus pynkuuu InvertStr st JTaHHON CTPOKHU S U Kaxk-
10# u3 Tpex map noaokuTenbHbIX Henbix uncel: (Ki, N 1), (K2, N2), (K3, N
3).

Param37. Omucatb pyrkmmto PosSub(So, S, K, N) meioro Tuma, Bo3Bpaliaryro
HOMEp MO3UIMU, HAUMHAsl ¢ KOTOPOH B CTPOKE S CONEPKUTCS MEPBOE BXO-
KJIEHHE CTPOKHU So, MPUYEM aHAIU3UPYIOTCS TOJABKO N CUMBOJIOB CTPOKH S,
HaunHas ¢ ee K-ro cuMBoia (Takum oopazom, PoSSub obecrneunBaer nouck
6 noocmpoke). Ecnu K mpeBocXoauT AIUHY CTpPOKH S, To Bo3Bpamiaercs 0,
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ecnu AyinHa cTpoku MmeHbe K + N, To aHanu3upyrOTCs BCE CUMBOJIBI CTPOKH,
HaunHasg ¢ ee K-ro cumBona. Eciu B TpeOyemMol moJICTpOKe CTPOKHU S BXOXKJIE-
HUSI So OTCYTCTBYIOT, TO pyHKIMS Bo3BpaiaeT (. BeiBecTn 3HaueHUs QyHKIINU
PosSub st naHHBIX CTPOK So, S ¥ KaXKIOW U3 TPEX Map MOJIOKUTEIbHBIX 11e-
aeix gucel: (Ki, N1), (K2, N2), (K3, N3).

Param38. Onmcats pyrkmuro PosLast(So, S) 1iemoro Tuira, BO3BpaIaryo HoMep
MO3UIINH, HAUMHAS C KOTOPOU B CTPOKE S COACPIKUTCS MOCIETHEE BXOXKICHUE
noACTPOKH So. CUUTaTh, YTO MEPEKPHIBAIOIIUXCS BXOXKICHUHN MOJCTPOK So
CTpoKa S He coiepkuT. Eciam B cTpoke S OTCYTCTBYIOT MOJCTPOKH So, TO
¢bynknus Bo3Bpamiaet 0. BeiBecTH 3HaYCHUS 3TOW QYHKIIUH JJIS TISATH JaHHBIX
nap CTpok So u S.

Param39. Onucats pyrkmuro PosK(So, S, K) 1ienoro trma, Bo3Bpamarmiyo HoMep
MO3UIIMH, HAYMHAS ¢ KOTOPOH B cTpoke S conmepkutcs K-e BXoxmeHue moj-
crpoku So (K> 0). Eciu konuuecTBO BXOXKIAeHUH So B cTpoke S Menbie K, To
¢dynkus Bo3Bpamaer 0. CuyuTaTh, 4TO MEPEKPHIBAOIINUXCS BXOXKICHUN MO~
CTPOK So CTpOKa S HE COJEPKUT. BriBecTr 3HaUEHUS 3TOM PYHKUMU ISl TSATH
JTaHHBIX Tpoek: So, S u K.

Param40. Onucats ¢pynkmmo WordK(S, K) crpokoBoro tuma, BO3BpaIIarONIyIO
K-e cioBo ctpoku S (crosom cumtaercss HAOOp CHMBOJIOB, HE COJCPIKAIIHIA
npoOesIoB U OrpaHUYEHHBINA TpoOeTaMu WM HAa4ajIoOM/KOHIIOM CTpoku). Ec-
JM KOJIMYECTBO CJIOB B CTpOKe MeHbIe K, To (pyHKIIMS BO3BpaIIaeT MyCTYIO
cTpoky. Mcnonb3ys 3Ty QyHKIMIO, BBIACIUTh U3 JAHHOW CTPOKHU S CIIOBA C

naHHeIMA HOMepamu Ki, Ka, Kas.

Param41-. Onucats npouenypy SplitStr(S, W, N ), koropas hopmupyeT 1o naHHoi
ctpoke S maccuB W cnos, Bxoasmux B S (maccuB W u ero pasmep N sB-
JISIFOTCSL BBIXOJIHBIMH TapameTrpamu). Crnogom cuutaercs HaOOp CUMBOJIOB, HE
cojiepKalui MPoOeIOB U OrpaHUYCHHBIM MpoOeIaMu UM HayajaoM/KOHIIOM
CTPOKH; IPEANOIAraeTcsi, YTo cTpoka S coaepxuT He 6onee 10 cioB. Mcnonb-
3yst pyHkuuio SplitStr, HaliTH konmyecTBO ciaoB N, coaepkammuxcst B JaHHOM
CTpPOKE S, U caMH 3TH CJIOBA.

Param42. Onucate pynkiuo CompressStr(S) cTpokoBOTro THIa, BHITOIHSIONTYIO
colcamue CTPOKU S TI0 CIIEIyIOIIeMy TTPaBUITY: KaKaash MOJICTPOKA CTPOKH S,
cocrosias u3 6oJiee 4eM 4eThIpeX OJIMHAKOBBIX CUMBOJIOB C, 3aMEHSIETCS TEK-
croM Buaa « C{K}», rne K — komudectBo cumBosioB C (mpearmosaraeTcs, 4To
CTpOKa S He CONEPKUT PUTYPHBIX CKOOOK «{» u «}»). Hanipumep, Iu1st CTpOKH
S = «bbbccccce» pynkuus Bepraer crpoky «bbbc{5}e». C momomisio pyHKIIMH
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CompressStr cxxaTh MSITh JaHHBIX CTPOK.

Param43. Onucats pyHkiuo DecompressStr(S) cTpokoBOro tuma, BOCCTaHABIM-
BAIOIIYIO CTPOKY, CxaTyto mporeaypoir CompressStr (cMm. 3amanue Param4?2).
[TapameTp S COOEPKUT CHKATYIO CTPOKY; BOCCTAHOBJIEHHAs CTPOKA SBJISIETCS
BO3BpalaemMbiM 3HaueHreM ¢pyHkiuu. C nomompio pyHkiuu DecompressStr
BOCCTaHOBUTH ISITh JAHHBIX CKATHIX CTPOK.

Param44. Onucate pynknuto DecToBin(N ) ctpokoBoro Tuma, BO3BpaIiaronyro
CTPOKOBOE NPEACTABIICHUE LIEJIOr0 HEOTpULaTeIbHOro uncia N B JTBOMYHOM
CUCTEME CUHCIICHUs. Pe3ynpTupyromas CTpoka COCTOUT U3 CUMBOJIOB « O»—«1»
Y HE COJEPKUT BEIyIIMX HYyJEH (3a UCKIIOYEHHEM IpeAcTaBiieHus uncia 0).
Hcnons3ys 5Ty QyHKIIUIO, TOTYYUTh ABOUYHBIE MPEJICTABICHUS MATH JaHHBIX
quces.

Param45. Onucats ¢pynkuuio DecToHex(N ) ctpokoBoro tumna, Bo3Bpaliaronyo
CTPOKOBOE TIPEJICTaBJICHUE 11e710T0 HeoTpullateabHoro unciaa N B 16-puunoi
CUCTEME CUuceHus. Pe3ynbTupytolas cCTpoka COCTOUT U3 CUMBOJIOB « O»—«9»,
«A»—«F» u He coaep UT BeaylINX HYJeH (3a UCKIIOUEHUEM TTPEACTaBICHUS
yucia 0). Ucnons3ys 3Ty GYHKUIHIO, TTONYYUTh |16-puUHBbIE MpPEaCcTaBICHUS
MSITU TAaHHBIX YKCEI.

Param46. Onucars ¢pyuknuio BinToDec(S) memoro tumna, ompenesstonyo meinoe
HEOTPUIIATEIBHOE YUCIO MO €r0 CTPOKOBOMY MPEACTaBICHUIO S B IBOUYHOMN
cucteme cunciienus. [lapameTp S UMeeT CTPOKOBBIN TUIT, COCTOUT U3 CHMBOJIOB
«0»—«1» ¥ HE comepKUT BEIYIIUX HYJEH (3a UCKITIOUEeHUEM 3HaYeHUS «0»).
Hcnonb3ys 3Ty (YHKILHIO, BBIBECTH MATh YUCEN, JJISI KOTOPBIX IaHbl UX JABO-
WYHBIE MPEJICTABICHUS.

Param47. Omucats pyrkmuto HexToDec(S) memoro tuma, ompenesstontyo meinoe
HEOTPHULIATETILHOE YUCIIO TI0 €r0 CTPOKOBOMY MPEJCTABJICHUIO S B 16-puuHO
cucteMe cumcienus. [lapamerp S uMeeT CTPOKOBBIN THUI, COCTOUT U3 CHUM-
BOJIOB « O»—«9», « A»—«F» 1 He cofepXuT Beayux HyJeh (3a UCKIIOUEHUEM
sHaueHUs «0»). Iconb3ys 3Ty QYHKITNIO, BBIBECTH MATh YHCEI, I KOTOPHIX
JaHbl UX 16-prUUHbBIC MIPEACTABICHUS.

dannbl

Param48. Onucare ¢yuknuto IntFileSize(S) memoro Tuma, Bo3Bpamaroniymo Ko-
JUYECTBO SJIEMEHTOB B (paiisie 1enbix yucena ¢ umeHeMm S. Ecnu ¢aiin He cy-
IIECTBYET, TO (QyHKIUS Bo3Bpamaer- 1. C momMompio 3Toi GyHKIIUH HAWTH
KOJIMYECTBO JJICMEHTOB B Tpex (aijiax ¢ JaHHBIMH HMCHaMH.
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Param49. Onucate ¢pynkiuio LineCount(S) 1iemoro Trma, BO3BpAIIAONIYI0 KO-
YECTBO CTPOK B TEKCTOBOM (haitsie ¢ uMeHeMm S. Eciu ¢aitn He cyliecTByer,
TO QyHKIMs Bo3BpamaeT- 1. C moMobio 3Toi GyHKIIMKA HAUTH KOJIMYECTBO
CTPOK B Tpex (aitnax ¢ JaHHBIMA MMEHAMH.

Param50. Omucats nponienypy InvertIntFile(S), mersronyto mopsaok cienoBaHus
AJIEMEHTOB (hailyia 1eyoro TUIa ¢ UMEHEM S Ha MPOTUBOMOJNOXHBIN. Eciu
(aiin He CyIIeCTBYET UM COACPKUT MEHEe JBYX AJIEMEHTOB, TO MpPOLEIypa
HE BBINOJHSET HUKAKUX JIedcTBUil. OOpaboTaTh ¢ MOMOUIBIO 3TOU MPOIETYPhI
Tpu (aiiya ¢ JTaHHBIMU UMEHAMH.

Param51°. Onucates npouenypy AddLineNumbers(S, N, K, L), mgobGassromryio
B HAuajo Ka)XI0H CTPOKU CYUIECTBYIOLIEr0 TEKCTOBOro (paiijja ¢ UMEHEM S
ee MOPSIIKOBBIA HOMED: NepBas cTpoka nonydaetr Homep N, Bropas — N +1
u T. 1. Homep otobOpaxaercs B K mo3uIlusax, BHIPAaBHUBAETCA MO MPABOMY
Kpaio M OTAEIACTCS OT mocienyromero rekcra L mpoderamu (K > 0, L > 0).
Ecnu ctpoka (paiina siBiseTcst yCcTOM, TO OHa TaK)Ke HyMEPYETCs, HO MPOOEIbI
nocse Homepa He Ao0aBIsitoTces. [[puMeHuTs 3Ty mpolieypy K JaHHOMY (aiiy,
ucnob3ys ykazanusie 3HadeHust N, K u L.

Param52. Onucare nponeaypy RemoveLineNumbers(S), ynamstoniyro u3 Hada-
Ja KaXJ0M CTPOKHU CYIIECTBYIOIIETO TEKCTOBOTO (paiija ¢ uMeHeM S ee Io-
PAAKOBBIN HOMED, No0aBieHHbIN mpouenypoit AddLmmeNumbers (cM. 3aganue
Param51), a Takxe npo0esbl, OTAEISAIOMNE HOMEP OT MOCIEAYIOLIEr0 TEKCTa.
Ecnu ctpoku He copepkaT HOMEPOB, TO MPOIEAypa HE BHITOIHIET HUKAKUX
nerictBuii. [IpuMeHUTH 3Ty npouenypy K (aiiay ¢ JaHHBIM HUMEHEM.

Param53. Onucars npouenypy SplitIntFile(So, K, S1, Sg), xonupytorryio nepssie K
(=2 0) smemeHTOB cymecTByrOIIEro (baiiia MeNbIX YKCell ¢ UMEHEM So B HOBBIN
(aiin menpix Yrcesl ¢ UMEHEM S1, a OCTaJIbHbBIE 3JIEMEHTHl — B HOBBIN (aiii
LEJIbIX YU Cell ¢ UMEHEM S2. OIMH U3 CO3/aHHBIX (PalIOB MOKET OCTaThCS Iy-
cTbIM. [IpuMeHnTh 3Ty nporneaypy K ¢aiiay ¢ JaHHbBIM UMEHEM So, UCIIOJIB3YS
ykazanHble 3HaueHus K, S1 u Ss.

Param54. Onucate npouenypy SplitText(So, K, S1, S2), konupytoryro nepesie K
(= 0) cTpoK CyIIECTBYIOMIETO TEKCTOBOTO (haiijia ¢ UMEHEM So B HOBBIM TEK-
CTOBBIH (paiisi c UMEHEM S1, @ OCTaJIbHbIE CTPOKU — B HOBBIN TEKCTOBBIN (paiin
c umeHeM Sz. OIUH U3 CO3/IaHHBIX (PalijIOB MOXKET OCTaThCS MyCThIM. [Ipume-
HUTb 3Ty Opouenypy K (ailily ¢ TaHHBIM UMEHEM So, UCIOJIb3Ysl YKa3aHHbBIE
sgayenusa K, S1 u So.

Param55. Omwmcare nponemypy StringFileToText(S), mpeoOpasyroinyto JBOWYHBIN
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CTPOKOBBII (paiisi c UMeHeM S B TEKCTOBBIH (paiiic Tem ke umenem. Mcnonb3ys
3Ty MpOLENypy, IPeoOpa3oBaTh IBA JaHHBIX CTPOKOBBIX (aiija ¢ UMEHaMHU S1
U Sz B TEKCTOBBIEC.

Param56. Ommcats nporenypy TextT oStringFile(S), mpeoOpasyromnyto TeKCTOBBIH
(aiis c UMeHEM S B IBOMYHBII CTPOKOBBIN (aiii ¢ TeM ke nMeHeM. Mcnonb3ys
ATy MPOLEyPY, MPeoOpa3oBaTh JBa JaHHBIX TEKCTOBBIX (aiijia ¢ UMEHAMHU S1
U S2 B CTPOKOBBIE.

Param57. Onucats npouenypy EncodeText(S, K), kotopas mudpyeT TeKCTOBBIN
daiin ¢ uMeHeM S, BBIMOJHSS [UKINYECKYIO 3aMEHY KaXKI0H PyCCKON OYKBBI
Ha OyKBY TOTO K€ PErHCTpa, pacHoJIOKEHHYIO B andasute Ha K-ii mo3unuu
nocie mmdpyemoii Oyksbl (0 < K < 10). Hanmpumep, npu K = 3 «A» niepeiiger
B «I'», «1» — B «B». BykBY «&» B andaBuTe HE YUUTHIBATh, CUNTAS, UYTO 32
OyKBOI «e» cpaszy uzieT «xk». CUMBOJIBI, HE SBISIONIMECS PYCCKUMU OyKBaMU,
npu mMUGPOBAHUHN HE U3MEHSTh. VCTIONMB3ys 3Ty MPOIEAypY U 3HAsI KOJOBOE
cmenienue K, 3amudpoBarh Qaiiy ¢ ykazaHHBIM UMEHEM.

Param58. Onucats nponenypy DecodeText(S, K), koTopas nemndpyeT TeKCTOBBIN
daiin c umeHeM S, 3amnupPOBaHHBIHN C UCIIOIB30BaHUEM KOJI0BOTO cMenieHus K
(cmoco6 mudpoBanus onucad B 3aianuu ParamS7). cnionb3ys 3Ty nporeaypy
U 3Has konoBoe cMenieHue K, pacmmdpoBats (ailn ¢ ykazaHHbIM HMEHEM.

3anucu

[Ipu BBOAE M BBIBOJE KaxJA0W AaThl B 3aAaHusX Param59- Param63 BHauaie
yKa3bIBaeTCs JICHb, 3aTEM HOMEp MecsIia, 3aTeM rojl. [Ipu BBoe KaKI0i TOYKH B
3amanusax Param64-Param70 BHauane ykasbiBaeTcsa ee abciucca (X-KoopauHaTa),
3aTeM ee opauHara (Y-KoopJMHaTa).

Param59. Onucate tun TDate — 3anuck ¢ monsmu nenoro tumna Day (neHb),
Month (mecst) u Year (ron) — u ¢pyakuuro LeapYear(D) nornueckoro tuma
c mapamerpoM tuna TDate, koropas Bo3Bpamaer TRUE, ecau rog B gare D
SBJISIETCSI BUCOKOCHBIM, U FALSE B IPOTUBHOM ciyyae. BbiBecTu 3HaueHue
dbyukiuu LeapYear mist maTu AaHHBIX AaT (MPEANoNaraeTcsi, 4To BCE JaThl
SIBJISIFOTCSL TPABUJIBHBIMU ). BuUcoKocHbviM CUATACTCS TOM, ACIANIUNACS Ha 4, 3a
UCKJIIOUEHHEM TeX TrojioB, KoTopble nenstcs Ha 100 m He nmensitcs Ha 400,
Param60. Ucnons3ys tun TDate u pynkuuto LeapYear (cMm. 3ananue Param59),
onucarth ¢pynkipio DaysInMonth(D) nienoro Tuna ¢ mapamerpom tuna T Date,
KOTOpasi BO3BpAIlaeT KOJIMYECTBO JHEH Ui MecAlla, yKa3aHHoro B jgare D.
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BriBectu 3Hauenue pyukipu DaysInMonth ajist msatu naHHBIX gat (peamnosia-
raeTcsi, YTO BCE JAThI SBJIAIOTCS MPABUILHBIMHU ).

Param61. Ucnons3ys tun T Date u pynkiro DaysInMonth (cm. 3aganust Param59
u Param60), onucate pynkimto CheckDate(D) uenoro tTuna ¢ napameTpom TH-
na TDate, koTopasi mpoBepseT MPaBUIILHOCTH 1aThl, yKa3aHHOU B mapameTpe D.
Ecnu nara D siBnsiercs npaBuiibHOM, TO GyHKIUA Bo3BpamaeT 0; eciu B gate
yKa3aH HEBEpPHBI HOMEp Mecsla, TO QPyHKIMs Bo3Bpaiiaer l; ecnu B gate
yKa3aH HEBEPHBIN JE€Hb JJI JaHHOIO Mecslla, TO Bo3Bpamaercs 2. BeiecTn
sHaueHue pynkuuu CheckDate miis nsatu JaHHBIX JaT.

Param62. Ucnonw3zys tun TDate u ¢pynkuuu DaysInMonth u CheckDate (cm.
3ananus Param59-Param61), onucate npouenypy PrevDate(D) ¢ mapamerpom
tuna T Date, koTopas npeoOpa3zyet naty D k npenpiayieit gate (eciau gata D
SBJISICTCS HEMIPABWIBHOM, TO OHA HE U3MEHSIETCS). 3anuch D sBIse€TCS BXOAHBIM
¥ BBIXOAHBIM TlapameTpom. [IpumenuTs nporenypy PrevDate k nmsatu maHHBIM
JaTaM.

Param63. Ucnonw3ys tun TDate nu ¢pynkuuu DaysiInMonth u CheckDate (cwm.
3amanusi Param59-Param61), onucate npouenypy NextDate(D) ¢ mapamerpom
tuna TDate, kotopast nmpeodpasyet aary D k cienyromieit nate (ecnu nara D
SBJISIETCS HETIPABUIBHOM, TO OHA HE U3MEHSETCs ). 3anuch D siBisieTcst BXOAHBIM
Y BBIXOJAHBIM ITapameTrpoMm. [Ipumenuts npouenypy NextDate k naTu 1aHHBIM
JaTaM.

Param64. Onucarts tunn TPoint — 3amuce ¢ mojsiMu BemecTBeHHoro tuna X u Y
(KOoOpIMHATHI TOYKHU Ha TIII0CKOCTH) — U pyHKIHI0 Leng(A, B) BemectBeHHOTO
TUMA, HaXOJALIYIO JUIMHY OoTpe3ka AB Ha MIOCKOCTH MO KOOpPAMHATAM €ro

KOHIIOB:
I q

IAB| = (A.X -B.X)2+ (AYY -B.Y)2
(A u B — napametpsl Trna TPoint). C moMOIIbi0 3TOH (YHKIIUH HAWTH JIHHBI
orpe3koB AB, AC, AD, eciu nmanbl koopauHatel Touek A, B, C, D.

Param65. Ucnonw3ys tun TPoint u pynkuuto Leng (cm. 3aganue Param64), onu-
catb THN TTriangle — 3anucek ¢ nomsmu A, B, C tuna TPoint (Bepuiuubl
TpeyrojpHuka) — 1 QyHKIU0 Perim(T ) BeeCTBEHHOro TUIA, HAXOISAIIYIO
nepumeTp tpeyroapHuka T (T — mapametp tuna TTriangle). C momoribio
9TOM GyHKIIMK HAlTH TiepuMeTpshl TpeyroasHukoB ABC, ABD, ACD, eciu na-
HBI KoopauHaTel Touek A, B, C, D.

Param66. cnons3zys tunsl TPoint, TTriangle u dynkuuu Leng u Perim (cm.
3amanus Param64 u Param65), onucare ¢ynknuio Area(T) BemecTBEHHOTO






THUIIA, HaXOIAIIyo iomiaab Tpeyroabuuka T (T — mapamerp Tuna TTriangle)
no ¢popmyne I'epoua:

V. : :
Sasc = PP = [AB])-(p = JAC)-(p - [BT),

rne P — noaynepumemp. C MOMOIIBIO 3TOW (PYyHKIIMM HAWTH TUIOMIAIN Tpe-
yroiasHukoB ABC, ABD, ACD, eciu manwsl koopauHaTtel Touek A, B, C, D.

Param67. Wcnonp3ys tunsl TPoint, TTriangle u dyuxuum Leng u Area (cwm. 3a-
nanusi Param64-Param66), onucate gynkiuio Dist(P, A, B) BemecTtBeHHOTO
tuna (P, A, B— napamerps! tTuna TPoint), Haxosmryro paccrosiaue D(P, AB)
oT Touku P 10 npsmoit AB o ¢popmye

D(P, AB) = 2.SPAB/|AB|1

rne Sy, — MIomaab TpeyroibHuka PAB. C momortsto 3To#t GyHKIIMN HAWTH

paccrosiaust oT Touku P nmo mpsmeix AB, AC, BC, eciii naHbI KOOpJIWHATHI
touek P, A, B, C.

Param68. Hcmnons3ys tumbsl TPoint, TTriangle u ¢ynkuuio Dist (cMm. 3amanus
Param64, Param65, Param67), onucare npoueaypy Heights(T, hi, hz, hs),
HaXOJISITYF0 BEICOTHI N1, N2, hs Tpeyrompauka T (T — BXOJHOM mapaMeTp TUIia
TTriangle, h1, h2, hs — BeIXOaHBIE BellleCTBEHHBIC MapaMeTphl), IPOBEICH-
HbIe cooTBeTcTBeHHO M3 BepmwuH T.A, T.B, T.C. C moMmomiso 3Toi mpoIeyphl

HaiiTu BeIcOTHI TpeyroibaukoB ABC, ABD, ACD, ecnu nanbl KOOpAUHATHI TO-
yex A, B, C, D.

Param69. Ucnonw3ys tun TPoint u pyukuuro Leng (cM. 3ananne Param64), onu-
catb pynkiuto PerimN(P, N) BemecTBeHHOTrO THIIA, HAXOJAIIYIO TIEPUMETP
N -yroiapHuKa, BEpIIMHBI KOTOPOTO (B MOPSAKE X 00X0/1a) IepeIatoTCs B Mac-
cuBe P pasmepa N (> 2) ¢ anementamu tuna TPoint. C moMoIibio 3Toi GyHK-
MU HAalTU IEPUMETPBI TPEX MHOTOYTOJIBHUKOB, €CIIU JJAHO YKCIIO UX CTOPOH
¥ KOOPJAMHATHI KX BEPIIUH.

Param70. Ucnonw3ys tunsl TPoint, TTriangle n ¢pynkuuio Area (cMm. 3amaHus
Param64—Param66), onucate ¢pyHknuio AreaN(P, N ) BemecTBeHHOTO THTIA,
HaXOJAIIYI0 TUIOMAab BITYKI0r0 N -yronpbHHKA, BEPIIMHBI KOTOPOTO (B TO-
paake ux oboxona) nepenatorcs B MaccuBe P pasmepa N (> 2) ¢ snemenTamu
tuna TPoint. C momo1ipio 3ToM PyHKIIMK HAWTH IIOMIATU TPEX MHOTOYTOJIb-
HUKOB, €CJIM JIaHO YHCIIO UX CTOPOH W KOOPJIWHATHI MX BEPIIHH.
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MpocTenume peKypcuBHbIEe anropuTMbI

3aaHus 3TOTO pa3fesia MOKHO JIETKO PELIUTb U Oe3 UCNONb308AHUS PEKYp-
cuu. JlaHHOE OOCTOSATENBCTBO CBS3aHO C TEM, YTO B 3aJaHMSIX PacCCMaTPUBAIOTCA
npocmetiuiye TPUMEPBI PEKYPCUH, JIETKO CBOJIMMBIE K UTEPALIMOHHBIM aJITOPUTMAM.
bonee Toro, B HEKOTOPBIX CIy4YasiX HEMOCPEACTBEHHBIE BBIUMCIIEHUSI IO PEKYPCUB-
HBIM (pOpMyJIaM OKa3bIBaIOTCs BeChMa HEd() PEKTUBHBIMU (CM., HAIlpUMEp, 3aJaHUS
Recur4 u Recur6). OnHako MMEHHO Ha MOAOOHBIX IPUMEPAX MPOIIIE BCErO MOIYYUTh
NepBOHAYaIbHbIE HABBIKU Pa3pabOTKU PEKYPCUBHBIX aJTOPUTMOB.

Recurl-. Onucars pekypcuBnyto pynkimio Fact(N ) BemecTBeHHOTo Tua, BbIYKC-
JISIONIYIO 3HAYEHUE haxkmopuana
NI=12...N
(N > 0 — mapamerp nenoro tuma). C MOMOIIbIO 3TOW (QYHKIIUU BBHIYUCIHTH
(dbakTOpUAaNBI MATH JAHHBIX YHCEIL.
Recur2. Onucats pekypcuBHyto ¢pyHKIuio Fact2(N ) BerecTBeHHOTO TUIIA, BBIYHC-
JISIONIYI0 3HAYEHHUE 080UHO20 (hakmopuana
NIT=N-(N- 2) (N 4)...
(N > 0 — mapameTp 11eJ10r0 THIIA; MTOCICTHUNH COMHOXHTEIb B TIPOU3BEACHUH
paBeH 2, eciiu N — yetHoe uucno, u 1, ectu N — HederHoe). C momoIibio
TON (PYHKIIMU BBIYMCIUTH JIBOMHBIC (DaKTOpUANbl MATH JAHHBIX YHCEI.
Recur3. Onucats pexypcuBnyio ¢pyHkmuo PowerN(X, N ) BemecTBeHHOTO TUIIa,
Haxosyto 3HaueHue N-ii creneHu uucia X mo Gopmyniam:
X0 = l’
X"V = (X"2)2 npu yemnwvix N > 0, XN =X.X"1 npu nevemuwix N > 0,
XM =1/X-" mpu N <0
(X = 0 — BemectBenHoe unciio, N — 1ienoe; B popmysie mas uetHbix N 107K-
Ha HCIOJIb30BAThCS ONepanus yerouucienno2o oeierus). C MOMOIIBIO dTON
(GYHKIMY HAWTH 3HAYCHUS X" nmist mannoro X MpUA TATH JTAHHBIX 3HAYEHMU -
ax N.
Recur4. Onucarp pekypcuBHyto pyHkiuto FiIb1(N) menoro tuma, BRIYHCIISIONIYIO
N-ii seMeHT mocaeaoBaTeNbHOCTH yucen Pubonauuu (N — 1emnoe 4ucio):
Fi=F2 =1, Fi =Fpge +Fpa, K=3,4,....
C momompio 3To (GYHKIIMK HAWUTH TATh uyncesl PuOoHaY4YM C JaHHBIMH HO-
MEpPaMHU, U BBIBECTH 3TU YHMCJIa BMECTE C KOJIMYECTBOM PEKYPCUBHBIX BHI30BOB



dbynkuun Fibl, moTpeOoBaBIIMXCS TSI UX HAXOXKICHUSI.

Recur5. Onucats pekypcuBhyto Gyukiuto Fib2(N) mesnoro tuma, BEIYUCIISIONIY O

N -1 a;1eMeHT nociie0BaTeIbHOCTH yucel Pubonayuu (N — 1iea0€e 4rcio):
Fi=F2 =1, Fv = Fue +Fra, K=3,4,....

Cuutath, ytTo HOMep N He mpeBocxoauT 20. it yMEHBIIIEHUS KOJMYECTBA pe-

KYPCUBHBIX BBI30BOB 10 cpaBHeHUIO ¢ pyHkuuei Fibl (cM. 3amanue Recurd)

CO3/1aTh BCIIOMOTATEIbHBIM MACCUB JUISI XPAHCHUS YoCe BbIUUCTEHHBIX YNCEIT

®ubdoHayun 1 oOpaiaTbes K HeMy npu BoinonHeHun pynkuuu Fib2. C momo-

b0 Gyukiuu Fib2 Haiith msare yrcen ®uOOHAYYN C JAHHBIMH HOMEpaMH.

Recur6. Onucare pekypcuBHyto pynknuto Combinl(N, K) nenoro tumna, Haxo-
nsyio C(N, K) — wucno couemanuii u3 N anemenToB mo K — ¢ momoripto
PEKYPPEHTHOTO COOTHOIICHUS:

C(N,0) = C(N,N) =1,
CIN,K)=C(N-1,K)+C(N-1,K-1) mpu0<K <N.
[Tapamerpsr dyukiun — nenbie uncia; N > 0, 0 <K <N. [ano uucimo N
u maTh pas3andabix 3HaueHui K. BeiBectn uncina C(N, K) Bmecte ¢ xommue-
CTBOM PEKYpCHUBHBIX BbI30BOB (DyHKIIMH Combinl, morpeboBaBIIUXCS IS UX

HaXO0XKJICHUS.

Recur?7. Onucars pexypcuBHyto ¢yHkuuto Combin2(N, K) menoro tuma, Haxo-
asiyio C(N, K) — wucno couemanuii u3 N anmemeHToB o K — ¢ momMorpio
PEKYPPEHTHOTO COOTHOIICHUS:

C(N,0) = C(N,N) =1,
CIN,K)=C(N-1,K)+C(N-1,K-1) mnpu0<K<N.
[Tapamerprl ¢pynkiuun — nensie yncia; N > 0, O< K< N. Cuurars, yto
napameTp N He npeBocxoauT 20. /st yMEHbIIEHUsI KOJIMYECTBA PEKYPCUBHBIX
BBI30BOB 0 cpaBHEeHMIO ¢ pynkuueit Combinl (cm. 3aganue Recur6) onucarb
BCIIOMOTaTEIbHBIN JBYMEPHBIA MACCUB ISl XPAHCHUS YoHCe BbIYUCIEHHBIX Y-
cenn C(N, K) u obOpamiarbcst k Hemy 1pu BeiosiHeHnn ¢pyHKknuu Combin2. C
nomoIipio Gyakiumn Combin2 waiitu uncina C(N, K) mis gansoro 3suadenus N

U TISITH Pa3InYHbIX 3HaUeHu K.

Recur8. Omucars pekypcuBHyto pyHKH0 RootK (X, K, N ) BemecTBeHHOrO THIIA,
HaxoJAIIyI0 TpUOIMAKeHHOe 3HaueHue KopHa K- crenmenu u3 yucia X 1o
dbopmye:

Yo =1, Y1t = Yy = (Yn = XI(Y ) SDIK,
rae Y, obosnadaet ROOtK(X, K, N) npu ¢pukcuposanusix X u K. ITapamer-
pol pyrknun: X (>0) — BemectBennoe yncio, K (>1) u N (>0) — uernsle.



C nmomompio pyakmun RootK wHalith mis marHOro ymciaa X mpuOIMKSHHBIC
3HaueHus ero kKopHs K-ii crenmenu mpu mectu AaHHBIX 3HadeHUsx N.
Recur9. Onucars pexypcuBnyto ¢pyakiuio NOD(A, B) mienoro trma, HaXoIsmryo

Haubovwul odwuti derumens (HOJL) IByX 1ENbIX MOTOKUTEIBHBIX Uncea A
u B, ucnonesys areopumm Eexnuoa:
HOJI(A, B) = HO/I(B, A mod B), ecau B = 0; HOJI(A, 0) = A,
C momorsto aToit pynkuuu Haitu HOJI(A, B), HOJI(A, C), HOL(A, D), eciu
manbl ynucia A, B, C, D.
Recurl0-. Omucats pekypcuHyto ¢pyukimo DigitSum(K) 1iemoro tuma, kotopas
HaxoauT cymMmy nudp nemoro uucia K, He ucnonb3ys omeparop nukia. C
MTOMOIIIBIO ATOM (DYHKITUHM HAWTH CYMMBI QP AJIA ISTH JaHHBIX [1EJTBIX YK CElL.
Recurll. Onucars pexypcuBnyto ¢pyakmuo MaxElem(A, N) nenoro tuma, KoTo-
pasi HaxOUT MaKCUMAJbHBIN AJIEMEHT 1IEJIOYMCIeHHOTo MaccuBa A pasmepa N
(1 = N = 10), He ucnonp3ys oneparop 1ukia. C MOMOIIBIO 3TOW PYHKIIUH
HalTH MakcHUMalibHble 3JieMeHThl MaccuBoB A, B, C pasmepa N,, Ng, N
COOTBETCTBEHHO.

Recurl2. Onucate pexypcuBnyto ¢ynkuuio DigitCount(S) uenoro tumna, kotopas
HaxXOJUT KOJMYECTBO HMU(DP B CTPOKE S, HE UCMONB3ys omepaTop mukia. C
MTOMOIIIBIO ATOM (QYHKIIMM HAWTU KOJTMYECTBO UMD B KAXKIAOW U3 MATU JAHHBIX
CTpOK.

Recurl3. Onucats pekypcuBnyto ¢pyHkiuoo Palindrom(S) normyeckoro tumna, Bo3-
BpaIIaIoNy 0 TRUE, €CJIH CTPOKa S ABISETCS nAIUHOPOMOM (TO €CTh UATACTCS
OJIMHAKOBO CJICBA HAMpPaBO U CIIpaBa HAJIEBO), U FALSE B IPOTUBHOM CITy4ae.
Omnepatop 1uKIIa B Tejne GyHKIMU HE UCTI0Ib30BaTh. BeiBecTH 3HaueHUS PyHK-
nuu Palindrom fy1st ity JTaHHBIX CTPOK.

Pa36op BbipaxeHumn

Bo Bcex 3aaHusAX JaHHOTO MYHKTA MPE/IojaraeTcs, 9To UCXOIHbIE CTPOKH,
OTIPEICIIAIONINE BRIPAXKECHHUS, HE coAepkaT mpoOesoB. [Ipu BhIMOTHEHUN 3aJaHUil
HE CJIeAyeT UCIOIB30BaTh OMEPaTop MUKIIA.

Recurl4-. BeiBecTu 3Hau€HUE LEIOYUCICHHOIO BBIPAXEHUs, 3aJaHHOTO B BUJIE
cTpoku S. BelpaxkeHue ompenensieTcs CieIyromuM o0pa3oM:

<BbIpaxeHHC™> - 1= <uudpa> | <BbipaxkeHue> + <uudpa> |
<BbIpakeHHe> — <imppa>



Recurl5 . BriBecTu 3HaUY€HUE 1IETOUYHUCICHHOIO BBIPAXXEHUS, 3aJJAHHOIO B BUJIE
CTpOKH S. BripaxkeHue onpeaensieTcs cleayonuM 00pa3om:

<BBIpOKEHUEC™> - .= <TepM> | <BBIpakeHUE> + <TepM> |
<BBIpAXXCHHUEC> — <TCpPM~>
<repm> D I= <uuppa> | <repm>* <uuppa>

Recurl6-. BeiBecTr 3HaUCHUE 1[ETOYMCICHHOIO BBIPAXKCHUS, 3aTAHHOTO B BU/IE
CTpPOKH S. BrIpakeHHe onpeaesieTcs: ClIeIyOIuM 00pa3oMm:

<BBIp@XXEHHE™> - 1= <TepM> | <BBIpakeHUE> + <Tepm> |
<BBIPAXKXCHHUEC> — <TCpPM~>

<repm> I I= <ameMeHT> | <tepm> * <3JIeMeHT>

<3JEeMEHT> I= <umdpa> | (<BrIpaKCHUES>)

Recurl?-. BeiBecTu 3HaUY€HUE 1IETOUYHUCICHHOIO BBIPAXXECHUS, 3aJAHHOIO B BUJIE
CTpPOKH S. BrIpakeHHe onpeaesieTcs: ClIeIyOIuM 00pa3om:

<BpIpakeHHe> ::= <uudpa> |
(<BBIpaXXKCHUE><3HAK><BBIPAKECHHE™>)
<3HAK> I= | — | *

Recurl8-. IlpoBeputh MpaBUIBHOCTh BBIPAKEHUS, 33JJaHHOTO B BUJE HEMYCTOU
CTPOKH S (BBIpaKEHUE OMPEACISETCS MO TEM K€ MpaBujaM, 4YTo U B 3aJJaHUU
Recurl7). Ecnu BeIpaskeHHE COCTaBIEHO MPaBUJIbHO, TO BRIBECTH TRUE, MHAYE
BBIBECTH FALSE.

Recurl9. IlpoBepuTh MpaBUIBHOCTh BBIPAKEHHS, 33JJaHHOTO B BHUJIE HEMYCTOU
CTPOKH S (BBIpaXKEHHE OMpENENseTcsl M0 TeM K€ IpaBUJIaM, YTO U B 3a/a-
Huu Recurl7). Ecnu BbIpa)keHUE COCTaBIIEHO NMpPaBUJIBHO, TO BbiBecTU (), B
IPOTUBHOM CIy4ae BHIBECTU HOMEP IIEPBOT0 OLIMO0YHOr0, JIUIIHETO NI HENl0-
CTAlOIIEr0 CUMBOJIA B CTPOKE S.

Recur20. BeiBecTn 3Hau€HUE I[EIOYMCICHHOTO BBIPAKEHUS, 33JaHHOTO B BHJIC
cTpoku S. Bripaxenue onpenensiercs cienyromum oopasom (pyunkuns M Bo3-
BpalllaeT MAKCUMAJIbHBIM U3 CBOMX MTAPAMETPOB, a PYHKIIUA M — MUHUMAJb-
HBIN):

<BBIpaKeHUEC™> I := <uudpa>| M(<BbIpakeHUE> , <BBIPOKCHHEC>) |
m(<BbIpaK€HUE™> , <BBIPAKECHUE™)
Recur21l. BeiBecTr 3HaUY€HHE JTIOTUYECKOTO BHIPAKEHUS, 3aIaHHOTO B BUJIE CTPO-
ku S. BeipakeHue onpeaensiercs cieayonmm oopazom («T» — TRUE, «F» —
FALSE):



<BplpaxkeHue> :>:= T | F | And(<BbIpakeHHE> , <BBIpOKCHHEC>) |
Or(<BpIpaxkeHUE> , <BBIPAKEHUE>)
Recur22. BeiBecTu 3Ha4YeHUE I[EJTOUYHUCICHHOTO BBIPAKEHUS, 3aIaHHOTO B BUJIE
CTpokH S. Beipaxenue onpenensiercs cieayomum oopasom (Gynkuus M Bo3z-
BpallaeT MaKCUMAaJIbHBIN U3 CBOUX MapaMeTpoB, a PYHKIHUS M — MUHUMAIb-

HBI ):
<BpIpaxkeHue> ::= <uudpa> | M(<napamerpsr>) | m(<mapamerpbr>)
<mapaMeTpe> I 1= <BBIPOKCHHE> | <BBIpaXeHUE> , <MapaMeTph>

Recur23. BeiBecTr 3Hau€HUE JJOTUYECKOTO BBIPAXKEHUs, 3IaHHOTO B BHJE CTPO-
ku S. Bripakenue ornpenensiercs cieayrommum oopazom («T» — TRUE, «F» —
FALSE):

<plpakeHue> - := T |F | And(<napamerpsr>) | Or(<mapamerpnr>)
<mapaMeTphl> - 1= <BBIpOKCHHE™ | <BBIpaXKECHUE>, <[apaMeTPbI>
Recur24. BeiBecTr 3Ha4Y€HUE JIOTHUSCKOTO BBIPAKEHUS, 3aJAHHOTO B BUJE CTPO-

k1 S. BreipaxkeHue onpenensercs cieayronm oopa3om («T» — TRUE, «F» —

FALSE):
<pplpaxenue> :>:= T |F | And(<napamerpnr>) |
Or(<mapametpsr>) | Not(<BbIpakeHHE™>)
<mapaMeTphl> I 1= <BBIpAKCHUC™ | <BBIPAKCHHE™>, <ITapaMeTpPhbL>

NMepebop c BO3BpaTOM

Recur25-. [lano nepeso riayOunbl N, kaxias BHyTPEHHSISI BEPILIMHA KOTOPOTO UMEET
K (< 10) HemocpencTBeHHBIX TOTOMKOB (Hymepyrores oT 1 go K). Kopenb
nepeBa umeeT Homep 0. 3amucath B TEKCTOBBIN (ailyl ¢ JAaHHBIM UMEHEM BCE
BO3MOXHBIC TTyTH, BEAYIIUE OT KOPHA K JUCThAM. [lepebupars myTu, HaunHast
C «CaMoro JIEBOTO» M 3aKaHYMBas «CaMbIM IMpaBbIM» (IIPU 3TOM IMEPBBIMU
3aMEHSITh KOHEYHBIC SJIEMEHTHI ITyTH).

Recur26. Jlano aepeBo rinyOunbl N, Ka)kaast BHyTpEHHS BEpIIMHA KOTOPOTO UMe-
et K (< 10) HenmocpeACTBEHHBIX TOTOMKOB (HyMepyioTcs ot 1 g0 K). Kopenn
nepeBa umeeT Homep 0. 3amucaTh B TEKCTOBBIN (ailyl C JAaHHBIM UMEHEM BCE
MyTH, BEAYIINE OT KOPHS K TUCTHSM U YIOBJICTBOPSIOIINE CIECTYIOIIEMY yCIIO-
BHUIO: HUKAKWE COCEIHUE AJIIEMEHTHI MyTH HE HYMEPYIOTCS OJHOWU U TOU XKe
nudpoit. Ilopsaok mepebopa myTel Takoi ke, Kak B 3amaHuu Recur2b.
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Recur27. Tano nepero rinyounbsl N (N — deTHOe), KaXkias BHyTPEHHSS BEPIINHA
KOTOPOTO UMEET 2 HEMOCPeACTBEHHBIX MoToMKa: A ¢ Becom 1 u B ¢ Becom 1.
Kopens nepeBa C umeet Bec 0. 3anncath B TEKCTOBBIN (Dailic JaHHBIM HMEHEM
BCE IMYTH OT KOPHS K JUCTBSM, YJIOBJIETBOPSIOIIME CIEIYIONIEMY YCIOBHUIO:
CyMMapHbIif Bec asiemeHToB nyTH paBeH 0. [lopsgok mepebopa myTteit Takoi
’Ke, Kak B 3ajaHnuu Recur2s.

Recur28. Jlano nepeBo riyounsl N Toro >ke Tuma, 4yTo ¥ B 3amaHuu Recur7.
3amnucaTrh B TEKCTOBBIH (hailjl ¢ TaHHBIM UMEHEM BCE ITyTH OT KOPHS K JUCTHSIM,
YAOBJIETBOPSIONINE CIEAYIOMIEMY YCIOBHUIO: CYMMAapHBIA BEC AJIEMEHTOB s
J1000r0 HaYaJIbHOTO OTpe3Ka myTH HeoTpuliaTenaeH. [lopsanok nepedopa myrei
TaKoH ke, KaK B 3amaHnuu Recur25.

Recur29. Jlano nepeBo riryouHbl N, Kakaas BHyTPEHHSIS BEPIIMHA KOTOPOTO UMEET
3 HemnocpenacTBeHHBIX ToToMKa: A ¢ BecoMm 1, B ¢ Becom 0 u C ¢ Becom—1.
Kopens nepeBa D umeer Bec 0. 3anucath B TEKCTOBBIN (paiia ¢ TaHHBIM UMe-
HEM BCE ITyTH OT KOPHS K JIUCTHSAM, YJIOBJIETBOPSIOIIME CIEAYIOIIUM YCIOBUSIM:
CYMMapHBINA BEC 3JIEMEHTOB JIJIs JTIOOOTO HA9aJIbHOTO OTPE3Ka IMyTH HETIOJIOKH-
TEJICH, a CYMMapHbI Bec Bcex ajieMeHTOB NyTu paBeH 0. [lopsgok nepebdopa
MyTEN TaKoWu ke, Kak B 3a7aHnu Recur2s.

Recur30. Jlano aepeBo rimybunsl N Toro xe tumna, yto u B 3aganuu Recur29. 3a-
nucaTh B TEKCTOBBIN (hailJl ¢ JAHHBIM HUMEHEM BCE MYTHU OT KOPHS K JIUCTHSM,
YJOBJICTBOPSIOIIME CIIEIYIOITHUM YCIIOBUSIM: HUKAKHUE COCETHUE DJIEMEHTHI ITy-
TU HEe 0003HAYAIOTCA OJTHOM W TOM ke OyKBOW, a CyMMapHBIN BEC BCEX dJie-
MeHTOB TyTH paBeH 0. Ilopsgok mepebopa myTel Takou ke, KaK B 3aJlaHUU
Recur25.
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BBEJIEHUE

B Hacrtosiee BpeMsi ocoboe 3HaueHHE Ji BCEX OTpaciiel YKOHOMHUKH
NpUHUMAeT aBTOMAaTH3allus MPOU3BOACTBEHHBIX IpoleccoB. [lns pa3paboTku
NPUIOKEHUNW MaciTabda MNpeanpusTUs HEOOXOIMMO BIIAJETh COBPEMEHHBIMHU
METOJIaMU  CO3/IaHHSl  CJIOXKHBIX  IMPOTPAMMHBIX  MPOAYKTOB, a  TaKXke
WHCTPYMEHTapHUeEeM pa3pabOTKU MPOTPAMMHBIX CPEJICTB.

Oco60¢€ 3HaueHue MpH MOArOTOBKE ClieluanucTa B cepe nH(POpMamOHHbIX
CUCTEM H TEXHOJOTUH WMMEET TMPAKTUYECKass IOJArOTOBKA CIEIUaTUCTa;
IPOU3BOJICTBEHHBIE 3a/ladyll  aBTOMATH3allMM CBSI3aHbl C MHOTOIOTOYHBIM
IpPOrpaMMUPOBAHUEM, HCIOJIb30BAHUEM 0a3 JTaHHBIX, NPUMEHEHHUEM CIIOKHBIX
CTPYKTYpP JaHHBIX.

CH0XXHOCTh OCBOEHHUS TEXHOJOTUN MPOrPaMMUPOBAHUS, B COBOKYITHOCTH C
MOCTOSIHHBIM POCTOM 3HAQYMMOCTH MH(OPMALMOHHBIX TEXHOJIOTHH, YKa3bIBaeT HA
HEO0OXOAMMOCTb MOJITOTOBKYU CIEIIUATMCTOB B 00JIACTH MPOrpaMMHUPOBAHUSL.

VYyebHoe mocobue (J1abOpaTOPHBIN MPAKTHKYM) HAMpaBJIEHO Ha Pa3BUTHE
CJIEIYIOMIMX TPOQECCUOHATBHBIX KOMIIETEHIIUN:

— CIIOCOOHOCTh K MPOEKTHUPOBAHUIO  0a30BBIX W MPHUKIAIHBIX
nHdopmanuoHHbIX TexHojorui (ITK-11);

— CIIOCOOHOCTh pa3pabaThiBaTh CPEACTBA pealu3aiuu HHOOPMAIMOHHBIX
TEXHOJIOTH I (MeTognyeckue, UH(pOpMalMOHHBIE, MaTeMaTHU4eCKHE,
aNrOpUTMUYECKHUE, TeXHHYecKue u mporpammubie) (I1IK-12).

OcHOBHas 1eJb M3y4YeHUs AUCUUIIMHBI «OCHOBBI aJrOpUTMH3ALMU U
IPOrPaMMHUPOBAHUS | U3YUEHHUE U TOJIyYeHHE MPAKTUYECKUX HABBIKOB B 00J1aCTH
COBPEMEHHBIX CpPEICTB M METOAOB pa3pabOTKHU, aJIrOpPUTMOB, OCHOBHBIX
CUHTAKCUYECKUX KOHCTPYKIIUS SI3bIKAa BHICOKOTO YPOBHSL

3amayamMu  M3y4YeHUs JAUCHUIUIUHBL «OCHOBBI ~ QITOPUTMHU3ALUN U
IPOTPAMMHUPOBAHUSD SIBIISFOTCSL:

— YCBOCHHUE TEOPETUUECKUX 3HAHUM O CTPYKTYpE U MPUHIUIIAX TOCTPOCHUS

COBPCMCHHBLIX IIPOTPAMMHBIX KOMILJICKCOB, @ TAKKC 00 APXUTCKTYPC COBPCMCHHBIX
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HpOFpaMMHBIX miart (1)OpM JJId aBTOMATHU3alln HpOGKTHpOBaHI/IH HH(l)OpMaI_II/IOHHBIX
CUCTEM;

— TMOJy4YeHHE TMPAKTUYECKUX HABBIKOB pa3pabOTKH MPUIIOKEHUN C
UCIIOJIB30BAHKUEM $SI3bIKA BHICOKOTO YpoBHS CH#;

— H3YUYCHHUC OCHOBHBIX QAJITOPUTMHUYCCKHUX IIPHUCMOB PCIHICHHUA 3ada4d C
ucroab3oBanueM C#;

— OCBOCHUE IMPUHIMIIOB Pa3pabOTKA MPOTPAaMMHOTO 00ECIIeYeHUSI Ha OCHOBE
texaonoruii Microsoft .NET Framework;

— OCBOCHHC ITPUHIUIIOB UCITOJIb3OBAHWA IICPCIICKTUBHBIX HHCTPYMCHTAJIbHBIX
CpelCTB pa3pabOTKU U MPOEKTUPOBAHUS MPUIOKEHUM.

3HaHUS, MOJIyYEHHBIE CTYJEHTAMH B pE3YyJIbTaTe€ BBIIOJHEHUS 3aJaHHUI
na60paTopHor0 HpaKTI/IKYMa, IIO3BOJIUT CTy,Z[GHTaM HpHMCHﬂTB HOqueHHBIC 3HAHUA
pH pa3pabOTKe MPOTPaMMHBIX CPEJICTB, KakK JJIT 00pa30BaTEeNbHBIX IeieH, TaK U B

npodeccuoHaIbHOM AESITEIbHOCTH.
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JIABOPATOPHAA PABOTA 1. CTPYKTYPA KOHCOJIBHOI'O
[MPUJIOKXEHUSA B C#

1. Ilens u conepxkanue

Ilens nabGopaTopHOii pabOTHI: HAYYUTHCS pabOTaTh C TNEPEMEHHBIMH M
KOHCTaHTaMH ITPOCTHIX TUITOB B C#.

3agauu 1a00paTOPHON PabOTHL:

— HAYYUTHCS OOBABIIATH ICPEMEHHBIC ITPOCTHIX TUITOB B sI3bIKe CH#;

— HAYUYUTHCS OOBSABIISTH KOHCTAHTHI IPOCTHIX TUTIOB B si3bIKe CH#;

— HAy4YUThCA BBIMOJHATh MPOCTEHIINE JEUCTBUS C TIEPEMEHHBIMH U

KOHCTaHTaMM.

2. DopMUpyeMble KOMITETEHIIN

JlaGopatopHass pabOoTa HampaBiieHa Ha (QOpPMUPOBAHUE CIEIYIOMINX
KOMIICTCHIIU I

— CIIOCOOHOCTh K TPOCKTHPOBAHHUIO  0a30BBIX WM MPHUKIAIHBIX
nHpopmannoHHbIX Texaoaoruit (I1TK-11);

— CrIOCOOHOCTh pa3pabaThiBaTh CpEACTBA peanu3auu HHOOpPMAIMOHHBIX
TEXHOJIOTU I (MeTogMueckue, WH(OpPMAITMOHHEIE, MaTEMaTUYECKHE,

QITOPUTMHYCCKHE, TEXHUYEeCKue U nporpammusbie) (ITK-12).

3. TeopeTnueckas 4acThb

PaccMoTpuM CTpyKTYpy KOHCOJIBHOTO TPUJIOKEHHU S HA si3bIke C#, CO3IaHHOTO

¢ ucnoip3oBanueM cpeacts MS Visual Studio (puc. 1.1).



Slusing System;
using System.Collections.Generic;

. , / 1. Tlonkmrouenue
using System.Lling;

. NPOCTPAHCTB UMCH
using System.Text;

=lnamespace LR _Ome

2. Ilonp3oBatenbcKoe

{ HPOCTPAHCTBO UMEH
=] class Progr

1

=] static void Main(string[] args) 3. ObpaBnenne kacca

Jf 3pece A COOMMO MWCETE KOO NPorpamves

4. O6bsBienne Metoga Main

3

Pucynoxk 1.1 — VicxoaHbIit KOJ KOHCOJIBHOTO PUIIOKEHHMSL.

B uHTEpakTUBHOM peAakTOpe KoJa cpelbl pa3pabOTKU KOJ MOXKET ObITh
CBEPHYT/ pa3BEPHYT C UCIOJIb30BAaHUEM KHOIIOK +/-, BHeIpeHHBIX B Ko. Ha puc. 1.1
B 001acTu 1 mokaszaHo MOJKIIOYCHHUE TPOCTPAHCTB UMEH (OUOIMOTEK, COAepKaAIINX
CTaHIaPTHBIC MHCTPYMEHTBI) C UCIIOJIb30BAHUEM 3apE3EPBUPOBAHHOIO CI0BA USING.

[Iporpammuct cam co3ziaetT cBOe mpocTpaHCTBO UMeH ¢ uMeHeM LR One (2), B
KOTOpOM OOBSIBIIIETCA Kilacc ¢ uMeHeM Program.

B xmacce Program oOwsiBieH oauH MeTon — (yHkius Main (mapamerpsr
(GyHKIIMU HE pacCMaTpUBaEM).

®yukiust Main umeet 0cOOEHHOE 3HAaYeHNE B TPOTPaMMHUPOBAHUH Ha SI3BIKAX
C, C++u C#.

OyHkIUo Main Ha3bIBalOT « TOYKOM BXO/a», TO €CTh Ha4YaJIOM BBITIOJHEHUS
nporpamMmMbl. Jlamee Mbl PacCMOTPUM MPUIIOKEHHUS, COAEpKAIIUE MHOXKECTBO
¢ynkiuid. OnepalnlMoHHas CHUCTEMa 3HAeT C KAaKOM MMEHHO (YHKIMM HavaTh
BBITIOJTHEHUE TTporpamMmbl — ¢ pyHKkuu Main. OueBHAHO, 4TO UM 3TON QYHKIHUU
MEHSATh HEIb3. DTO JAOHKEH OBITh CTATUUYECKUH METOJI Kilacca (MJIM CTPYKTYpbI),
BO3Bpallarommii 1n0o 3HaueHue tuna int, 1160 void. XoTsa HepeaKo MoaupuKaTop
public yka3biBaeTcsl SIBHO, TOCKOJBKY MO OMPEACICHUIO 3TOT METOI IOJDKEH OBITh
BbI3BaH M3BHE MPOTPaMMbl, HA CAMOM JIejJle HEBAXXKHO, KAKOW YPOBEHb JIOCTYIIA BbI
Ha3HAYUTE METOY TOUKHU Bx0jaa. OH 3aImyCTUTCS, AaKe €CIM Bbl IOMETUTE €T0 KaK

private.
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Korga xommumupyetcst koHconbHOe win Windows-ipuiokenue C#, mo
YMOJYaHHU IO KOMITUJIATOP UIIET B TOYHOCTH OJJUH MeTo1 Main () ¢ OMMCaHHOM BbIIIIE
CUTHATYpOil B JIOOOM KJlacce M JeNaeT ero TOYKOW BXoja mporpammbl. Ecim
CyIiecTByeT 0oJiee oqHoro MeToaa Main (), KOMITHJISTOP BO3BpaIaeT CoOO0IIeHHE 00
OILIHOKE.

OOparuTe BHHMMaHHWE Ha BJIOXXEHHOCTh KOHCTpYKUMH Ha puc. l.1: B
npoctpancTtBo UMeH LR One BnoxeH knacc Program, B xiacc Program Bioxxena
dbyukmus Main. B cBoto odepenp, B GyHKIMU Main cojepkaTcs WHCTPYKIIMU Ha
s3bike CH#-KOJ, KOTOPBI HaYHET BBIIOJIHATHCS IIPU CTAPTE MPOTPAMMBI.

B C#, kak u B apyrux C-moJOOHBIX SI3bIKaxX, OOJBIIMHCTBO OMNEPATOPOB
3aBEPIIAIOTCS TOYKOM C 3aMsITOM (;) U MOTYT MPOJOJIKATECSA B HECKOJIBKUX CTPOKaX
0e3 HeoOXOOUMOCTH YyKa3aHUs 3Haka MepeHoca. Omneparopsl MOryT OBITh
o0beMHEeHBI B ONokM ¢ momoinbio ¢urypaeix ckobok ({ }). OaHocTpouHbIe
KOMMEHTapUH HAUMHAIOTCS C TBOMHOTO ciiera (//), a MHOTOCTPOYHBIE — COCTIeIa CO
3BE3/I09YKOH (/*) M 3aKaHUYMBAIOTCS MTPOTUBOMOJIOKHON KoMOmHanuei (*/). B atux
acriektax si3elk C# unentuuyeH C++ u Java.

Crnenyer Takke MOMHUTH O TOM, 4TO SI3bIK C# 4yBCTBHUTEIICH K PETUCTPY
CUMBOJIOB. JTO 3HAYHUT, YTO NIEPEMEHHbIE ¢ UMeHaMu myVar u MyVar sBisiroTcs
Pa3HBIMHU.

[TpuunHa mpuUCyTCTBUS omepaTopa USINGg B daiine Program.cS cBsizaHa ¢
UCIIOJIb30BaHUEM OMOIMOTEUYHBIX KIIACCOB.

Becy xon C# nmomkeH comepkatrhcsi BHYTpU kjiacca. OObsABIEHUE Kiacca
COCTOUT W3 KJIFOYEBOTO clioBa Class, 3a KOTOpBIM clieyeT WMs Kilacca W Iapa
¢urypHbix ckoOoK. Becb K0, acCOUMMPOBAHHBIN C 3TUM KJIACCOM, Pa3MEIIAETCs

MEXTy dTUMH CKOOKaMH.

4. O0opy0BaHUE U MaTepUAIIbI

Jlig BBINOJAHEHUSI J1TaOOpaTOpHOM pabOThl PEKOMEHYEeTCSl HMCIO0JIb30BaTh

NEPCOHANIbHBIA KOMIIBIOTEP CO CIEAYIOUIMMHU XapaKTepUCTUKaMU: 64-pa3psaHblii
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(x64) mporeccop ¢ TakToBoM yactotol 1 I'T'11 u BeIme, onepaTtuBHas naMatb— 1 [0 u
BBIIIIE, CBOOOJTHOE ITMCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpamMmHOe oOecriedeHHe: oIepaluoHHash CHCTeMa
WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brime.

5. YkazaHus 1o TeXHUKe 0€30I1acCHOCTH

Texnuka 0e€30MacHOCTH TPU  BBINOJIHEHUH JabOpaTOpHON  pabOThI
orpezenseTcs: oOMIENPUHITON ISl TOJIb30BaTeNeil MepCOHAIBHBIX KOMITBIOTEPOB.
CaMOoCTOSITeNIbHO HE TPOU3BOAUTH PEMOHT IEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJeHue TPOorpaMMHOro 00eCIeueHusl; B CIy4ae HEUCIPaBHOCTU MEPCOHATIBLHOTO
KOMITBbIOTEpA COOOIIUTH 00 3TOM OOCITYXHBAIOIIEMYy MEPCOHATY J1abopaTOpuu; HE
KacaTbCsl JNEKTPUUYECKUX PO3ETOK METALTMYECKUMH MpeaIMeTaMu; pabodyee MecTo
M0JIb30BATENs] TEPCOHAIBHOIO KOMIIBIOTEPA JOKHO COJEPKAThCA B YUCTOTE; HE

paspcmacTCs BO3JIC IICPCOHAIIBHOI'O KOMITBIOTCPA IPUHUMATDL ITUITY, HAIIUTKH.

6. MeTouKa v MOPSITOK BBITIOJTHEHHS PaOOTHI

1.  CozpaiiTe KOHCOIBHOE TPHUIIOKEHHE, TSI 3TOTO BBHITTOJIHUTE CIICAYIOIIHE
JNEUCTBUSL:
1.1 Bri6epute komanny riraBHoro merto File— New — Project...
1.2 B oTkpsiBIIEMCS AMATOTOBOM OKHE (pHcC. 1.2) BbIOEpUTE
HE0OX0A1MbIE HACTPOMKH AJIs1 CO37aBaeMoro npoekra: si3bik Visual C#;

dpeiimBopk: .NET Framework 4; ma6son: Console Application.
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New Project

Recent Templatss | MET Framewark 4 ~ | Sort by: |Default jol |
IHSt_aIIEd Templates E Windows Forms Application cﬁ Excel Type: Visual C#
= Vlsus\lﬁijows | [ WPF Application | @ Autl :pl?;.rlgftci;:m creating a command-line
ek '—_5 Console Application cﬂ Word
Office =% ASP.MET Web Applicatio o activi
Cloud
Reparting @ Class Library _ WCF
STarelf’i‘”t E3 ASP.NET MYC 2 Web Application 8 Open
?:::r e E Silverlight Application E Crysh
WCF ﬁ.,c-_ﬁ Silverlight Class Library
Oth::?.;klzlgor‘;ges E Silverlight Business Application
Other Project Types ﬁ.,c-_ﬁ WCF RIA Services Class Library
?:;?E?:ects Eg’ WCF Service Application
S fﬁl/’ ASPLMET Dynamic Data Enbities Web...
VS @ Enable Windows Azure Tools
< >
Marme: | LR _One |
Locakion: | [} TexHONOM MK NPOrPaMMMPOEaHKA T w |
Solution: |Create niew solution v |
Solution name: | LR_Cne | [#]icreate directary for solution
[add to source conkrol

Pucynok 1.2 — Co3nanue HOBOTO MPOEKTa KOHCOJBHOTO TPUII0KEHHUSI.

1.3 B tekcroBoMm mmojie Name BBeuTe UM ITPOEKTa (Harpumep
LR_One).

14 B texcToBoM mosie Location BbIOEpUTE MECTO COXpaHCHHS
HOBOTO ITPOEKTA.

1.5 YcranoBure uiakok-nepexntouatenn « Create directory for
solution>.

1.6 Haxwmute kHOnKy « OK».
2. [Tocne BeimonHeHusi yHKTa | B cpene pa3paboTKu OTKPOETCs] HOBBIN

co3aHHbId TpoekT (puc. 1.3).



LR_One - Microsoft Visual Studio
Eile Edit Wiew Refactor Project Build Debug Team [Data Took Test ‘Window Help
*q’aﬁi‘q'w"_’;‘,li ’P‘Dsbug 'Hx86 -H@l\fa:ancies -H@f@ﬁ‘k’ﬁﬂ;
2|08 B 385 R0k O AR A2 A

~+ Solution Explarer

la@IEa
Slusing System; [og Solution 'LR_Cne' {1 praject)

using System.Collections.Generic; = (A LR_0ne

using System.Ling; [=4] Properties

using System.Text; [: References

| ‘é] Program.cs
[Flnamespace LR_One
Ki
El class Program
]

static void Main(string[] args)

}

Errat List
o 0 Errars | JX 0 Warnings ‘ @ 0 Messages

Description Line Column Prioject

_'.3 AR *& Find Symbol Results BB Test Resuls B8 Test Runs E ) 3’3 Solution Explorer

Pucynok 1.3 — HoBBIif TpOEKT, 3arpyKeHHBIN B Cpely pa3pabOTKU: BKIIAIKA
«Solution Explorer» otoOpaaeT cocTaB mpoeKTa (Hac MHTEpeCYEeT TOJIbKO (haiii
Program.cs); B ieB0Oi1 yacTu OKHa (CBEpXY) OTKPHIT (haitia Program.cs B pegakTope

KoJa.

3. Ha manHoM »Tamne He0OX0MMO 03HAKOMUTHCS CO CTPYKTY PO

UCXOHOTO (paiiyia KOHCOIBHOTO mpuiiokeHus (puc. 1.4).

Susing System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

~Inamespace LR_One

1
=) class Program
1

= static void Main(string[] args)

1
¥

J// 3gect HeobxogMMo NMUCATE KOG NPOorpaMeed

3

Pucynok 1.4 — UcxoHbli aiisn KOHCOTBHOTO MPUIIOKEHUS.



14
4.  Bech koa mporpamMMbl HEOOXOAMMO ITUcaTh BHYTpH QyHKImH Main.
S. st moctpoeHust cOOpkH (MCIONMHSIEMOTo €Xe-aiiyia) BBITOJTHHUTE

KoMaHay rmaBHoro meHto Build — Build Solution (wiam mcnosnas3o0BaTh ropsyyro

kinaBuiny F6). ITocie aToro coopka co3mana, HO IPUIIOKEHUE He OyIeT 3amyIIeHO
aBTOMATHYCCKH.
6. Jlitst co3manus COOPKU M TIOCIICAYIONIETO 3aITyCcKa IMpOorpaMMbl MOKHO

BOCIIOJIb30BaThcst kKomanoii Debug — Start Debugging rmaBHOro MeHio cpeipl

pa3pabOTKH WM HAXAaTh KHOIIKY [IaHe i HHCTpyMenToB » Start Debugging (F5).

Mo:xHO TaKke UCIO0JIb30BATh TOPSUYIO KiaBuiry FS.

7. 3anmycTuTe NPUJIOKEHUWE Ha BBINOJHEHHE OJHUM U3 METOJIOB,
YKa3aHHBIX B TYHKTE 6. OKHO KOHCOJIBHOTO TPUJIOKEHHS TOSIBUTCSA M UCUE3HET. DTO
O3HAYaeT, YTO NPUIOKEHUE BBINOJHUIO BCE KOMaHIbl, HaMHUCAHHBIE
IPOTPAMMHUCTOM, U 3aBEPLIUIIO CBOIO padoTy.

8. Jna yaepkaHus OKHA Ha DKpaHE H3MEHHUTE HCXOAHBIM (aitn B
COOTBETCTBUM C pucyHKOM 1.5. B dyHknmu Main 106aBjieH BBI30B TOJBKO OJHOM
koMau el Console.DeadKey ( ) — sta QyHKIHMS OCTaHABIMBACT BBIMOJHCHHE

IIporpamMmsl 1 KIACT, KOrJa 110JIb30BaTC/Ib HAXKMCT JIIO6YIO KJIaBHUIITY.

-lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—“lnamespace LR_One

1

= class Program

1

= static void Main(string[] args)

1

Conscle.Readkey();
1
]

}
Pucynox 1.5 — Ucxoausiii Gpaiin KOHCOIBHOTO MPUIIOKEHUS 115

MMpcaAOTBPAICHUA 3aKPBITHA OKHA KOHCOJIbHOI'O ITPHUJIOKCHUA.

Q. 3anycTUTe W3MEHEGHHOE MpPHIOKEHHE, YOeauTech, UYTO OKHO

yAepKUBACTCS HA YKPaHE.
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10. Jlo0GaBbTe HECKOIBKO CTPOK KOJIa B UCXOHBIN (aii (puc. 1.6).

-lusing System;
using System.Collections.Generic;
using System.Ling;

(using System.Text;

- namespace LR _One

{
- class Program
i
- static void Main(string[] args)
{
Console.Writeline( " NabopaTopnan pabota W1");
Console.Writeline(™");
Console.Writeline( " Bunonuun: Heawocs WBan ueaHosm«");
Conscle.WriteLine{ "Ipynna: WCTB-121");
Consocle.Writeline{ "Hanwenosanne NIP: CTpywTypa WOHMCONBHOrO NpuaokeHna’);
Console.WritelLine(™");
Console.Writeline("qnA sasepwennAa paboTe nporpasmsl HamMUTE AMbyw Knaswwy...");
Conscle.Readkey();
s
3
}

Pucynok 1.6 — cxoHbli paiin KOHCOJBHOTO TPUIIOKEHUS 1J151 BBIBO/IA

MH(pOpMaLIMY HA SKPaH.

11. BHuMaTenbHO U3YUYUTE UCXOAHBIN KOJ IpuMepa Ha puc. 1.5. 3anyctute
IpUIOKEHUE U YO AUTECH, YTO OTCYTCTBYIOT OIIMOKH U MH(OpPMALIUSI BBIBOJIUTCHL.

12. BpInoaHUTE MHIUBUAYATbHOE 3a/1aHHE.

HNuauBuayajbHOe 3a1aHHeE.

N3menuTe npuiokeHue, CO3JaHHOE B XOJ€ BBINOJHEHUS JaHHOU
nabopatopHoil paboThl TakuM 00pa3oM, YTOOBI MpOrpamMma BBIBOAMJIA HA dKpaH
CJEeIYIONIYI0 UH(GOPMALIUIO (KaXKIbINA CTYIEHT JOJIKEH UCIIOIb30BaTh IEPCOHATIBHYIO
uH(opmMmaruio o cede):

— HaszBanue u Homep nabopatopHoil paboThI;

— ®UO cryxaenra;

—I'pynmna crynenTa u mudp cuenuaabHOCTH;

— Jlata poxXaeHus CTyIEHTA;

— Hacenennbit ITYHKT ITOCTOAHHOI'O MCCTA JKUTCJILCTBA CTYACHTA,

— JIroOMMBIH IPEAMET B IIKOJIE;
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— Kparkoe onucanue yBiedenuii, xo60u, THTEPECOB.

7. ConeprxkaHue oTdeTa v ero hopma

Otyet o nabopaTopHOI paboTe JOJIKEH COJIEPIKATH:

1. Homep u Ha3BaHUE 1a00paTOPHOM pabOTHI.

2. llenun mabopaTopHO paObOTEHI.

3. OTBeTHI Ha KOHTPOJIBHBIC BOTIPOCHI.

4. Dkpanuble (HOpPMbI M JHUCTUHT MPOTPAMMHOTO KOJa, MOKa3bIBAIOIIUE
MOPSIJIOK BBINOJTHEHU 1a00paTOpHON paboThl, U pe3yIbTaThl, MOJYUYEHHBIE B X0/I€ €€
BBITTOJTHEHUAL.

OTt4eT 0 BHINOJIHEHUU Ja00paTOPHOM padOThl B MUCHMEHHOM BUJIE CAACTCS

PEnoaBaTeNio.

8. KoHTpoapHbie BOIPOCHI

1. Kakast pyHKIIMS mMeeT 0COOCHHOE 3HAUCHHUE TP BBITIOTHEHUH ITPOTPaMMBbI
Ha s3pikax C, C++, C#?

2. UTo Takoe « TOUKa BX0J1a» B Mporpamme?

3. Kak BBI moHMMaeTe TEPMUHBI «TPOCTPAHCTBA UMEH) , KKIIACCY», «METO,
«pyHKIUN)?

4, YeM OTIIMYACTCS CTPYKTYpa KOHCOJBHOTO MPHIIOKEHHUS OT TPUIIOKCHMUS,

OCTPOEHHOTO ¢ KCIOJb30BanueM TexHooruiit Windows Forms, WPF?

9. CriucoK IUTEpaTyph

J1J14 BBIOJIHEHU S Ta00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aILUTE, a TAKKe
JUIl OTBETAa HAa KOHTPOJIbHBIE BOIIPOCHI PEKOMEHIYETCS MCIOJIB30BATh CIEAYIIUE

ucTouHuku: [1-3].
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JIABOPATOPHASA PABOTA 2. ITPEJJOTIPEIEJIEHHBIE T UIIbI
JAHHBIX, ITEPEMEHHBIE, KOHCTAHTBI

1. Ilens u conepxkanue

Ilens nabGopaTopHOii pabOTHI: HAYYUTHCS pabOTaTh C TNEPEMEHHBIMH M
KOHCTaHTaMH ITPOCTHIX TUITOB B C#.

3agauu 1a00paTOPHON PabOTHL:

— HAYYUTHCS OOBABIIATH ICPEMEHHBIC ITPOCTHIX TUITOB B sI3bIKe CH#;

— HAYUYUTHCS OOBSABIISTH KOHCTAHTHI IPOCTHIX TUTIOB B si3bIKe CH#;

— HAy4YUThCA BBIMOJHATh MPOCTEHINNE JCHCTBUS C TIEPEMEHHBIMH U
KOHCTaHTaMH.

2. TeopeTnueckas 4aCTh

Ilepen BbIIONIHEHHEM JIabOpaTOpHOW pPabOThI HEOOXOJUMO  HU3YUYHUTh
MaTepuaisl Jekuuii. Cienyer mnoHuMaTh npuHUun aeneHus TunoB .NET Ha TUnsl
3HAYEHUU U CCHUJIOYHBIC THUIIHI.

B nannoif naGopaTtopHOil paboTe HEOOXOIUMO OCBOHMTH MPHEMBI PaOOTHI C

npcaonpcaciICHHbIMU TUIIAMU 3HAUYCHUH.

2.1 Tumel 3Hauenuit CH#
Azpik C# monpmepxuBaeT 8 mpeaonpeeeHHbIX IeTOYUCICHHBIX THIIOB
(Tabmuma 2.1).

Ta6muna 2.1 — Ilenounciennsie Tumbl C#.

Nwms Tuna Tun CTS Onucanue Juamnazon
(MUHUMYM :
MaKCHUMYM)
sbyte System.SByte | 8-OutHoe 1enoe co 3HakoM | -128: 127
short System.Intl6 | 16-6utHoe 1enoe  co | -32 768: 32 767
3HAKOM
int System.Int32 | 32-6utHoe  1enoe  co | -2 147483 648
3HAKOM 2147 483647
long System.Int64 | 64-6utHoe  memoe  co | -2°° :2%-1
3HAKOM
byte System.Byte | 8-OoutHOoe memoe 6e33uaka | 0 : 255
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ushort System.UInt16 | 16-6utHoe memoe  6e3 | 0 : 65535
3HaKa

uint System.UInt32| 32-6utHoe  memoe  0e3 | 0:2°%-1
3HaKa

ulong System.UInt64 | 64-6utnoe  uemoe  6e3 | 0:2%-1
3HaKa

SA3pik C# TakKe MOAAepKUBAET U TUTIHI C TJIaBarOIIeH TOYKOM (Tabnuia 2.2).

Tabanna 2.2 — Tumsl ¢ IiaBaromieii Toukou CH#.

Nms Tun CTS Onucanue Kon-Bo Jnana3on
THNA 3HAKOB (MUHUMYM :
MaKCHMYM)
float | System.Single | 32-6utHoe c mnaBatomei | 7 ot +1.5x10™%
TOYKOH OJINHAPHOU 1o £3.4x10%
TOYHOCTHU
double | System.Double| 64-6utnoe ¢ mnaBaromeii | 15/16 | o1 +5.0x1073%
TOYKOM JIBOMHOM 1o +1.7x10%%
TOYHOCTH

B tabnune 2.3 npeacrasien necaruaabiid TUTT C#. JlaHHBIN THIT pean30BaH
TUTs1 QUHAHCOBBIX OTCPAIHA.

Tabmuua 2.3 — Jlecarnunbrii Tum C#.
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MM tuna Tun CTS Onucanne Ko- Jnana3on
BO (MUHUMYM :
3HAKOB MaKCHUMYyM)
decimal System.Decimal | 128-6utHoe c| 28 or +1.0x10728
IJ1aBAOILEH TOYKOU B 0 +7.9x10%

JNECATUYHON HOTALUU

c BBICOKOU

TOYHOCTBIO

Kak u Bo MHOruX s3pIKax MpOrpaMMHUPOBAHUS CYUIECTBYET OyJIEBCKUN TUIT

(Tabyuma 2.4).

Tabnuna 2.4 — byneBckuii TUTL.

Wwmda tunia Tun CTS 3HaueHU

bool System.Boolean true nu false

JInst XpaHeHHsI OJJMHOYHBIX CHMBOJIOB B si3bike C# mcmomnb3yercs tum char

(Tabnuia 2.5)

Tabnuma 2.5 — byneBckuii TUTL.

Nwms tuna Tun CTS 3HaueHUA
char System.Char [IpencraBnsier oTaenbHbIA 16-
outnbii (Unicode) cumBon

Jlutepanbl THa Char 3amuMChHIBAIOTCS KaK OJMHOYHBIC, 3aKJIFOUCHHBIC B
OJIMHAPHBIE KaBBIMKU CUMBOMBL: ‘F’, ‘W, “1°, “SI” u T. 1.
B nmepemenHbIX THIIa Char MOXXHO XpaHHUTh M CIICIIHATBHBIC CAMBOJIBI B BU/IC

YIPaBJISIONIUX MTOCIIe[0BaTeIbHOCTEH (Tabwuia 2.6).

Tabmuma 2.6 — IlpeacraBieHrne CUMBOJOB B BHAC YIPABISIONMX
ITOCJIEAOBATEIBHOCTEN.
YpagJsronias mocje10BaTeIbHOCTD CumBoOa
\’ OpauHOYHAs KaBbIUKa
\” JIBoiiHas KaBBIYKA
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\\ OOpatTHBIH CIIAII

\0 [Tycto

\a [Tpenynpexaenue (3ByKOBOM CUTHAIT)
\b 3aboii

\f [Tomaga ¢popmsr

\n HoBas cTpoxka

\r BosBpar kapetku

\t CuMBOJI TaOyNISAIIAN

\v BeprukaibHas TaOysius

Ecmu OTACIBHBIC CHMBOJIbI O6’beI[I/IHeHBI B CTpPOKYy, TO HGO6XOI[I/IMO

MCII0JIb30BAaTh THII string, KOTOPBIH oToOpaxaercs Ha Tui CT S — System. String.

2.2 O0OBsBICHHE U MHULIMAIN3A1LU A TepeMeHHbIX B C#

CuHTtakcuc oObsBIEHNS IepeMEHHBIX B C# BBITJISAUT CIIETYIOIIUM 00pa3oM:

Tun/lanneix Hoenmugpurxamopllepemennot,

Hanpumep:

int a;

DTOT KOJ OOBSABISIET MepeMeHHY0 THa int ¢ umenem a. Kommusrop He
MO3BOJIUT HCIIOJB30BaTh ATy IMEPEMEHHYI0 10 TeX MOop, MOKa OHAa He Oyjaer
MHUIMAIN3MpOBaHa (T.€. oKa el He OyJIeT MPUCBOCHO 3HAUYCHUE).

JUist THUIIMANKM3al Uy IEPEMEHHON a He0OX0IMMO HalucaTh CIAEAYIOMUI KOJ:

a = 123;

HepeMeHHon MOXHO MHUIINAJIN3UPOBATHE BO BPCM:I OOBIBIICHHUA:

int b = 7;
1501041
string str = "Hello, World!!!™;

Cunrakcuc C# 1o3BONsET OOBSIBUTH HECKOJIBKO IMEpPEMEHHBIX (|
MHUIMATIM3UPOBATh UX) OJTHOTO TUIIA B OJJHON CUHTAKCUYECKOW KOHCTPYKIIMH.
Hanpuwmep:

float b, i, myPerem, U t = 8.3F, 7 11 = 23.56F;
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B nannom npumepe oObsiBiserca 5 nepeMmeHHbIx Tumna float, HekoTopsie U3

HUX MHULIHAIU3UPYIOTCS B MPOIecce OObIBICHUS.

2.3 O0ObBsBIICHUE U WHULIAATA3AINA KOHCTAHT B CH#
KoHcTaHTa — 3TO IepeMeHHas, 3HaueHHE KOTOPOW HE MEHSCTCS 3a BpeMs
BBIIIOJTHEHUsT ~ IporpaMMmbl. s 0oOBsABICHUS ~ KOHCTAaHTBI ~ HEOOXOIMMO

BOCITIOJIB30BAThCA KIIFOUEBBIM CJIOBOM CcOnst. HaHpHMep:

i\
(gl

const char simv :
3.14;

const double pi

O‘IGBI/II[HO, 4TO IIPU TAKOM O6’b$IBJIeHI/II/I, [IOMEHSITH 3HAYEHUs SIMV U pl B

JTajgbHeIeM Oy1eT Helb3sl.

3. O6opynoBaHHE U MaTepHAITBI

Jlig BbINOJAHEHUSI J1Ta0OpaTOpHOM pabOThl PEKOMEHYEeTCSl HMCIOJIb30BaTh
NEPCOHANIBHBIA KOMITBIOTEP CO CIEAYIOUIMMHU XapaKTepUCTHUKAMU: 64-pa3psaHblii
(x64) mpoueccop ¢ TaktoBoi yactortoit 1 I'T' 1 Beilie, onepaTuBHas namsatb— 1 ['0 u
BbIIIIE, CBOOOJHOE NIHMCKOBOE MpocTpaHCTBO — He MeHee 1 10, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmHoe oOecricueHHe: OIepaldoOHHas CHCTeMa
WINDOWS 7 u Brimre, Microsoft Visual Studio 20112 u Beimre.

4. YKa3aHUs 110 TEXHUKE 0€30I1aCHOCTH

Texunka 0e€30MacHOCTH TPU  BBHINOJHEHUU J1a0OpaTOpPHOM  pabOTHI
ornpezenseTcs: oOIIENPUHITON JUIsl OJIb30BaTeNe MePCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITeNTbHO HE TPOU3BOIUTH PEMOHT IIEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJieHue MPOrpaMMHOro 00ecIieyeHus; B CIIy4ae HEUCIPAaBHOCTH MEPCOHAIBHOTO
KOMITBIOTEpa COOOLIUTH 00 3TOM 00CITYKHBAIOLIEMy MEPCOHANY JIabOpaTOpHH; HE

KacCcaTbCsa 3JICKTPUYUYCCKUX PO3CTOK MCTANNIMYCCKUMHU ITPCIAMCTAMU pa60qee MECTO
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IMOJIB30BaTCIIA IICPCOHATIBHOIO KOMITBIOTCPA NJOJIZKHO COACPIKATHCA B HUCTOTC, HC

paspCmacTCs BO3JIC IICPCOHAIIbHOI'O KOMIIBIOTCpA IIPUHUMATD ITHUIITY, HAITMTKH.

5. MeTonuka v mOpsITOK BBITIOTHEHHS PaOOTHI

1. CosaaﬁTe KOHCOJIbBHOC TIPHUJIOKCHUC B COOTBCTCTBHU C aAJITOPUTMOM

OIMCaHHOM B J1abopaTopHoii padoTe Nel.

2. Uzyunte matepuan B pasnene « Teopernaeckoe 000CHOBaHME» TaHHON

1ab0paTopHOI pabOTHI.

3. Momudumupyite ncXoaHbIH (paiin kak mokazaHo Ha puc. 2.1.

1
2
2
A
5
6
7
8
9

16
L/
18
15

28

22

using System;
using System.Collections.Generic;
using System.Ling;

|using System.Text;

namespace LR_One

1
class Program
1
static wold Main(string[] args)
1
int a;
int b = 7;
string str = “"Hello, World!!!™;
a = 123;
Console.ReadKey();
h
¥

[}

Pucynok 2.1 — O6bsiBnieHne nepeMeHHbx B CH#.

4. PaccMOTpUM IPUBEICHHBIN TpUMED MTOIPOOHEE:

4.1. B ctpoke 12 oObsiBiIsIeTCS IIEpeMEHHAs TUTIA int ¢ UMEHEM a.

4.2. B ctpoke 13 oObsBIsCTCS IepeMeHHas Tua int ¢ mmenem b, mpuuem npu

0O0BSIBICHUH AT HEC YCTAaHABIIMBACTCS HAYaJIbHOC SBHAYCHUC, pPaBHOC 1.

4.3. B ctpoke 15 o0bsBIIsieTCs IepeMeHHas Tria String ¢ mMenem Str u

MHUIU AT 3UPYETCs CTpOKOBBIM 3HaueHueM «Hello, World!!1».
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4.4. B ctpoke 17 mepeMeHHON @ MPUCBAMBAECTCS LIEJIOYUCICHHOE 3HAUYEHUE
123.

5. 3anmycTuTe NPUJIOKEHNE HA BBIMOIHEHHUE. Y BaC JOJKHO MOSBUTHCS yCTOE
OKHO KOHCOJIBHOTO TPWI0kKEHUS. OUE€BUIHO, YTO UCXOAHBIA KOJI, MPEACTABICHHBIN
Ha puc. 2.1 He npennongaraeT BbIBOJAA KaKOH-T100 MHPOpMAIIUU HA IKPaH.

6. lns BeIBOga wuHQOpMAnMM Ha DJKpaH BOCMHOJB3yeMCs (QyHKIHEH
Console.WriteLine, n3y4yenHnoit B nadboparopHoi padore 1. lobaBUM B MCXOIHBIN

(baiin cnemyromue cTpoku (ctpoku 19 — 21 Ha puc. 2.2).

5 Enamespace LR_One
7 |1

lass Program

==

186 E static void Main(string[] args)
1 r

1

int a;
int b = 7;
string str = "Hello, World!!l!

le.WriteLine(a);
. WriteLine(b);
» WriteLine(str);

Console.ReadKey();

|
et

f
et

Pucynoxk 2.2 — Jlo6aBieHue CTPOK KOJ1a JIJIsI BEIBOIa 3HAUYCHU I 0OBSIBJICHHBIX

IICPEMCHHBIX HA OKPaAH.

/.B mpumepe Ha puc. 2.2 HUCHONB3YyeTCS MPOCTON BBIBOI, TO €CTh UM
NEepEMEHHONl  MpOCTO  MepefaeTcss B KadecTBe  mapameTpa  (QYHKUUH
Console.WriteL.ine.

8. ns  BeimonHeHuss (QopmaTHOro BbIBOJA  (M3MeHeHUs ¢opmara
MpEACTaBICHUST BBHIBOAUMON HHGOPMAIIMU) HEOOXOAUMO peaau30BaTh BBHIBOJ B

cnenytomieM Buje (puc. 2.3 u3MeHeHbl cTpoku 19-21):
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—using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

-inamespace LR_One

- class Program
static volid Main(string[] args)
int a;
int b = 7;
string str = "Hello, World!l]"™;
a = 123;
Console.WriteLine("3HaueHue nepemeHHol a pasHo {8}", a);
Console,WriteLine("a znadenve nepemenHon b pasmo {@}", b);
Conscle.WriteLine("3Hauenue ath = {el+{1} = {2}", a, b, atb);
Console.WriteLine(str);

Console.ReadKey();

Pucynox 2.3 — BeiBo nH(pOpMaIuK ¢ HCTIOJIb30BaHUEM (DOPMATHBIX CTPOK.

9. BHumarenpHO HU3YUYUTC KO HOqueHHOﬁ IIPOTrpaMMEl, 3aTeM BBIIOJIHUTE

HWHIAWBHUAYaJIbHOC 3a/IaHUC.

IIHnannyanLH0e3anaHne.

OObsBuTE TpeOyemble MEepeMEHHbIE, TPUCBOWTE UM HadallbHble 3HAUYCHUS

(OHpC,HeJ'H/ITe CaMOCTOATCIIbHO, 3HAYCHHA KaKOIro THIla MOI'YT IIPUHHMATb

NepEeMEHHbBIE), BBIBEAUTE HAa SKPaH C UCIOJb30BaHIEM (POPMATHON CTPOKHU 3HAUCHUS

IMCPEMCHHBIX U PE3YJIbTAT BBIYMCIICHUA BBIPAKCHUSA B COOTBCTCTBHUC C BAPUAHTOM:

BapuanTt Bripaxenue 1Jisi BBIYMCICHUS
1 F=a l1+b—a-(X+yb5)
2 Se=wlll+bt—x+y-w
3 R x=a-b+b/t—-x+f-i_2
4 c=gh+b-g3—-x+y/w
5 H=LD pp Y
d17 4
6 35 f+y

Z=—+y-f-
FY 1
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7 39 a+ Et
a=__-72+z-a—
a 4
8 AO:—35 Zvew+G_1-a-— a+zvew.
G 1 -
9 Se=wlll+bt—x+y-w
10 R x=a-b+b/t—x+f-1_2
11 g=w-h+b-q3-03+y/w
12 ee= LN 4y7/p_Q+dl7+h
di7 4
13 Zze=§+y-f—fer
f 4
14 tzcﬁ-z+z-a—aJrEt
a 4
b A0= 22 zvews+ G_1-a— LYW
G 1 - a
16 Zxy=a_5+b-a 5 (b+y)
17 chzi-z+z-fl— fi+ Et
fl
18 ch:rx-z+z-f1—M
X
19 CH = k14 k2 — k34 ke
k3
20 Fy=a 1+b-a _1-(x+Y)
21 _G_1:y1+y2+y3—yl+yé+y‘5
3
22 R=2-x+2-y-4-X-y+12
23 gli=t.z+7. f1——"F2
t
24 Y:Z-(z+x)+z/Z—Z+L
X+ X
25 U:rx-z+z-Y—u
rx

7. Coneprkanue oTyeTa 1 ero popma

OtueTt 1o 1abopaTOpHOM paboTE TOKEH COIePKATh:

1. Homep n Ha3BaHmMe 1a00paTOpHOI paObOTHL
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2. llenn nabopaTopHOU pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

4. DxpanHble (HOPMBI U JHUCTUHT MPOTPAMMHOIO KO/, TMOKAa3bIBAIOIINE
MOPSIIOK BBIMTOJTHEHUSI Ta00paTOPHOU pabOThI, ¥ pe3yIbTaThl, OJYYSHHBIEC B X01€ €€
BBITIOJIHCHUSL.

OTyeT 0 BBHINOJHEHUM J1A0OPaTOPHOU pabOThl B MTMCHbMEHHOM BHJE CAACTCS

IPENOAABATEIIO.

8. KOHTpOJIBHBIe BOITPOCHI

1. Yro Takoe nepemenHasn? Kak oObsBIsieTCS IEpeMeHHas ?

2. Kak oObsiBiIsieTcst KoHCcTaHTa? YeM KOHCTaHTa OTIIMYAETCS OT IEPEMEHHOM?

3. Kakue tTunbl 3HaueHuit npumMensitorcst C#?

4. Yem Trr char otimyaeTcs OT TuIa string?

5. Kak npousBoautcst nHHUITMAIU3aLus epeMeHHbIx? Kak mpou3BoauTes
WHUIMAIM3a s KOHCTaHT?

6. UTo Takoe yIpaBJIsIOIIUe MOCIe0BaTEIbHOCTH?
9. Cniucok nuTepaTypsl
J1J1s BBITIOJIHEHU ST TA00PATOPHOM pabOTHI, IPU MOJITOTOBKE K 3aIIUTE, a TAKKE

AJIs1 OTBCTAa Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA MCIIOJb30BaTh CIICAYIINC

ucrounuku: [1], [7].
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JIABOPATOPHAS PABOTA 3. UICTIOJIb30BAHUE BO3MOXHOCTEN
KOHCOJIBHOT'O BBOJIA-BBIBOIA.

1. Ilens u conepxkanue

[{enp mabopaTopHON PabOTHI: U3yYUTh KOMaH bl BBOJA U BHIBOJA JAHHBIX B

KOHCOJIbHOM ITPHJIOKCHHUH.
3agauu 1a00paTOPHON PaOOTHL:

— Hay4uThCs NpuMeHaTh pyHkimu Console.Write u Console. WriteLine;
— HayuyuThes npuMeHaTh Gyakru Console. Read u Console.ReadLine;

— HAY4YUTHCA UCII0JIb30BATh (bOpMaTT)I BbIBOAA JJIAA PA3JIMYHBIX TUIIOB JJaHHBIX.

2. TeopeTnueckas 4aCTh

B npenmpiaynux 1abopaToOpHBIX pabOTax YKe HCIOJIb30BaIach KOMaHa
Console.WriteLine. PaccmoTpuM ee CHHTaKCHC MOApPOOHEE:

Console.WriteLine("CTpoka TexcTa");

DTa 3anuch O3HAYaeT BBHI30B CTAaTHYECKOro Meronga kiacca Console. B
KauecTBE nmapameTpa pyHKIMH ITepeaacTCcsi CTPOKa, KOTOpask BRIBOJUTCS B KOHCOJIb.

CymiecTByeT TakKe ¢ yHKIHS:
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Console.Write("Crpoka TekcTa");
DTOT METOJ] TaK)KE OCYIIECTBJISICT BHIBOJ, TOJBKO HE MEPEBOJIUT KapeTKy Ha
CJIEQYIOUIYIO CTPOKY.
PaccMoTpeHHBIE METOIBI TAaKXKE IMO3BOJISIOT OCYIIECTBIATH (HOpPMaTHBIN

BBIBO/I, aHaJIOTUYHbIN (pyHKkuu printf s3eika Cu, Hanpumep:

inta=198, b=13, c =23, d =9, & = @;

Conscle.WriteLine("MNepemennan a = {8}, nepemennas b = {1}," +
"nepemennan c = {2}, " +
"nepemedHas d = {3}, " +

"nepemeHHan e {4}", a, b, c, d, &);

B nanHoM mpumepe B KauecTBe MEPBOro MapameTpa MepeaacTcsi CTpoKa,
coJieprkaiiasi Mapkepbl B UrypHbIX ckoOkax. [Ipu BeIBOIe Ha MecTa MapKepoB Oy IyT
MO/ICTaBJICHBI MAPAMETPBI, KOTOPBIE CIEIYIOT 32 CTPOKOKIA.

[Tpu hopmaTHOM BBIBOJIE MOKHO 33/1aBaTh ITUPUHY TOJISI BEIBOAA, JJISL TOTO

HCO6X0}II/IMO BOCIIOJB30BAaTHCs CIICAYIOIIUM ITPUCMOM!

int a =100, b=13, c = 23, d =@, & = @;

Console.WriteLine("NepemenHan a = {@, 5}, nepemedHaa b = {1, 5}," +
"nepemennan c = {2, 5}, " +

"nepemennaa d = {3, 5}, " +

‘nepemennan e = {4, 5}, a, b, c, d, &);

B nanHoMm npumepe BUIHO, YTOOBI 33JaTh MIMPUHY BBIBOJA HEOOXOJIUMO
UCIIONB30BaTh B (hopmare {n, w}, rie n — NOPSAKOBBIA HOMED MapaMeTpa, a W —
muprHa o0JacTH BbIBOJA (3HAK W TMO3BOJSET OCYIIECTBISTH BHIPABHUBAHUE
BBIBOJIMMOTO 3HAYEHUS 110 JIEBOMY WJIU MPABOMY KParo).

[Ipn BBIBOJE Takke MOXHO J100aBJISATH CTPOKY ¢dopmara BMeECTE C

Heo0s3aTeIbHBIM 3HAUYCHUEM TOYHOCTH (Tabnuia 2.1).

Tabmuma 3.1 — OcHOBHBIE CTPOKH popmara.

Croka Onucanue
C JlokanpHbIN (hOpMaT BaTOTHI
D Hecatuunbiii popmart. [IpeodpaszyeT 1emoe kK OCHOBaHUIO

10 u cHaOxkaeT BEOYIIMMH HYJSIMH, €CIH €CTb
cnenupuKaTop TOYHOCTH.

E Hayunblii (3xcnioHeHImanbHbIi) popmat. Crnenudurarop
TOYHOCTH YCTaHaBJIMBACT KOJUYECTBO JCCATHYHBIX
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pas3psiI0B (10 yMOTYaHuIo 6).

F ®opmar ¢ ¢ukcupoBaHHo 3amnaroi. CneuumdukaTop
TOYHOCTH 3a/1a€T KOJIMYECTBO JECATUYHBIX PA3PSAA0B.

G O6muit popmar. DopmatupoBanue E nm F.

N Yucnooit  ¢dopmar. dopMaTUpyeT  YHUCIIO c

Pa3IEIUTENISIMU THICSY — 3aIISITHIMHU.
[IpouenTHsbI popmaT

X [Mectnanuatupuyaneii popmar. CnenupukaTop TOUHOCTH
VCIIOJIB3YETCs IJIsl YKa3aHUs BeIy X HyJIeH.

)

HpI/IMCp HUCIIOJIB30BaHUsA q)opMaTa:
Tloat a, b, ¢, res;

Console.Write("Beegure a > ");

a = Convert.ToS5ingle(Conscle.Readline());
Console.Write("Beegute b > “);
b = Convert.ToSingle(Conscle.Readline()};

Console,.Write("Beegute ¢ > ");
€ = Convert.ToSingle(Conscle.Readline());

res = {a + b} * c;

Console.WriteLine{"\n\n");:

"we

Console.WriteLine("denexuuil fopmat {8:C} “Wn", res);

[/ Console.WriteLine("fecaTuuyruid popmat {8:D18} ‘\n™, res);
Console.Writeline("IxcnoHenuwanbheid popmat {8:E} \n", res);
Console.WriteLine("®opMaT ¢ dukcupoBanHoW sanAaTod {@:F3, 7} \n", res);
Console.WriteLine("06umni dopmart {8:G} \n", res);
Console,WriteLine("Ywcnosol dopmat {@:N} \n", res);

Console.WriteLine("MpousnTHei dopmaTr {8:P} \n", res);

f/ Console.Writeline("MecTHaguaTpruHui dopmaTt {@:X} \n", res);

N3yunre mnpencraBiieHHbIM NOpuMep. BBITOTHUTE HaHHBIA KOX B Cpene

BBIITOJIHCHMU .

B xiacce Console takske cymiecTByrOT METOIbI, TO3BOJIIOIINE CYUTHIBATH

WH(OopMaIHIO, BBOJUMYIO MTOJTH30BATEIIEM:

string str;
str = Consocle.ReadLine();

Console.WriteLine("su BBERAM cTpoxy: " + str);
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B mamHOM mpumepe CTpoka, BBEICHHAs MOJIb30BATENIEM, CUUTHIBACTCSA B
MEePEMEHHYIO Str, 3aTee OCYIECTBIIICTCS ee BbhiBOJ. Habepure maHHBIN nmpumep B

cpene VS u u3ydure Koj.

3. O6opynoBaHue 1 MaTEPHAIIBI

JUist BbIMOJIHEHUST J1abOpaTOpHOUM pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
MIEPCOHANIBHBI KOMITHIOTEP CO CIIEAYIONIMMHU XapaKTepUCTHKaMu: 64-pa3psaHbiii
(x64) mporieccop ¢ TakToBoM yactotol 1 I'T'11 1 BeIme, onepatuBHas namsaTb— 1 I'0 u
BbIIIE, CBOOOJHOE NIHMCKOBOE IpocTpaHCTBO — He MeHee | 10, rpaduueckoe

ycrpoiicteo DirectX 9. IlporpamMmHoe oOecrieueHHe: OIepal[dOHHas CHCTeMa
WINDOWS 7 u Brimre, Microsoft Visual Studio 20112 u Breimre.

4. YKa3zaHUA 10 TEXHUKE O€30IMaCHOCTH

Texunka 0e€30MacHOCTH TPU  BBINOJHEHUU J1a0OpaTOpPHOM  pabOTHI
oTpesieAeTCs OOIMICTIPUHSITON TSI TTOJIB30BaTENeH TEePCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITENIbHO HE MPOU3BOIUTH PEMOHT IIEPCOHATHPHOTO KOMITBIOTEPA, YCTAHOBKY
¥ yJaJieHue TPOrPaMMHOro 00eCIIeUeHNS; B CITy4ae HEUCIIPABHOCTH TIEPCOHAIBHOTO
KOMITBIOTEpa COOOITUTH 00 3TOM 0OCITYyXKHBAIOIIIEMy MEPCOHATY Ja00paTOpPHH; HE
KacaThCsl AJICKTPHUCCKUX PO3CTOK METALNTUYCCKUMU TpeaIMeTaMu; padodee MecTo
MI0JIb30BATENS TIEPCOHAIBHOTO KOMITBIOTEpA JOJDKHO COJICPIKAThCSl B UHUCTOTE; HE

paspemaercs BO3J€ MePCOHAIbHOTO KOMIBIOTEPA MPUHUMATh MUILY, HAITUTKH.

5. MeTtoarka v mopsI0K BBITIOJTHEHU ST paOOThI

1.  CoznaiiTe KOHCOJIBHOE MPUIIOKEHUE B COOTBETCTBUU C AITOPUTMOM,
Ipe/ICTaBJICHHBIM B JlabopaTopHoii padoTe Nel.
2.  BrinonaHuTe MHAMBUIYAJIbHOE 33]JaHUE, BBITIOJHUB BBIBOJI PE3YJIbTaTa C

UCII0JIb30BAHUEM BCEX BO3ZMOXKHBIX (HOPMATOB, IPECTABIICHHBIX B Ta0u1E 2. 1.
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HNuauBuayajbHOe 3a/1aHHeE.

OO0bsaBuUTE TpeOyeMble MepeMEHHbIE, 3HAUCHUsI MEPEMEHHBIM 0JIb30BaTENb
JOJDKEH MPUCBAMBATh B MPOLIECCE BBINOJHEHUS MNPOTPAMMBI (CUMTHIBAIOTCS C
KOHCOJIM), BBIBEJUTE HA SKPAH C MCIIOJIb30BAaHUEM (POPMATHON CTPOKU 3HAUYEHUS

IMCPEMCHHBIX U PC3YJILTAT BBIYHUCIICHUA BBIPAKCHHS BO BCCX BO3MOKHBIX ®0pMaTax:

Bapuanr Bripaxkenue 11 BbIYHCICHUS
1. F=a_1+sin(b)—a-(X+y5)
2. Se :tg(wlll)+bt_l+ yow
X bt
3 R Xx= _a-b +b/t—x+f-i_2
sin( f)

4. ¢ =cos(gh) +b- /g3 —|x—y|/w
5. :

H =39 N | cosyrn= XY

d17 4
6. Z=§+cos(y-f)—ery
|f] 4

7. 35 a+Et

a(g=—-z+z-a—

a
8. A0 = i-cos(Zvcw) +G_l-a- a+sin(zvew)
G 1 a
9. Se = /wlll+sin(bt)—x+y-w
10. R_x:a-b+\/§—x+f -|i_2|
t

11. g =+w-h-+|b|-g3—cos(q3) +y/w

12. oo 9N 417/ [9F0L7+D
d17 4

13.
Zze:\/STTS+cos(y- f)-— f Zy
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14,
t:§3-2+sin(z-a)—a+“/E
a 4
> A= JZvew+G_1-a-| i LYW
G 1 a
16.
Zxy = /aT—5+b—a_5-(sin(b)+y)
fl
18. ch=cos(rx)-z+|z- f1- M+
rx
19. _H =kL+sin(k2) —k3+ /_':“2
k3
20. Fy=a_1+b-sin(a_1)-(x+y)|
21, y1+y2+y3
_ G 1=yl+ [yZ+|y3-_—__ "~ "~
7 s
22. R=.2:sin(X)+[2-y—4-x-y|+2
23. gli=t-z+ j7-|f1- f1+U‘
t
24. Y=Z-sin(z+x)+ z/Z—M‘
X+ X
25. U= |rx—2|+z-Y—YJrZ
rx

/. Coneprkanue oTyeTa 1 ero popma

OtueTt 1o 1abopaTOpHOM pabOTE TOKEH COIePKATh:
1. Homep u Ha3BaHmMe 1a00paTOpHOI paOOTHL
2. llenu mabopaTopHOii paObOTHI.

3. OTBeTHI HA KOHTPOJBHBIE BOIIPOCHI.
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OkpaHHble (QOPMBI U JMCTUHT MPOrPAMMHOTO KOJa, MOKa3bIBAIOIINE

NOPSI0K BBITIOJIHEHUS JIA00OPaTOPHOM pabOTHI, U PE3YJIbTATHI, TOIYUYEHHBIE B XO€ €€

BBITIOJTHCHMU .

OT4eT 0 BHIMOJIHEHUU JabOpaTOpHOl pabOTHl B MHUCHMEHHOM BUJIE CAACTCS

IMpCIIoAaBaTCIItO.

8. KOHTpOHBHBIe BOIIPOCHI

1
2
3.
4

5.

Kaxk oopmisiercss kKoMmMeHTapHii?

Kakune pyHKIMY MCTIONIB3YIOTCS AJ1s1 BBIBOJIA MH(QOpMAI[UK B KOHCOJIb?
Kakune pyHKIMY MCTIOMIB3YIOTCS AJ1s1 CYMTHIBAHUSA MH(POPMALIMKU C KOHCOIH?
Kaxkue popmaTsl BbiBOa BbI 3HaeTe? ONUIIUTE UX.

Kakoil kiacc cogepXuT CTaTHYECKUE METO/IbI JIsI KOHBEPTUPOBAHUS

3HAYCHU U ¥ IPUBEJICHUS UX K TPEOyeMOMy TUITY?

6.

Kakoli kiacc cCOOEpX UT CTATUUYECKUE METOAbI — MAaTEMATUYECKHUE

bynkiuu? Yto Takoe ynpasisiolue mocae10BaTeIbHOCTH?

9. Cniucok nuTepaTypsl

J1714 BBIOJIHEHU S TA00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aIlIUTE, a TAKKe

AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CICAYIINUC

ucrounuku: [4], [7], [8].
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JIABOPATOPHAA PABOTA 4. YITP ABJIEHUE ITOTOKOM
BBITIOJIHEHU A C UCITOJIB3OBAHUEM OITEPATOPOB IF, SWITCH

1. Ilenw u coaepxkaHue

[lenr naGopaTopHOil pabOTHI: W3YYUTh OIEPATOPHI, IO3BOJISIFOIINE
OpraHW30BBIBATh HETIOCIIEI0OBATEILHOE BBIMMOJHEHHE ITPOTPAMMHOTO KOJIa.

3agauu 1a00paTOPHON pabOTHI:

— HAay4YHMThCS IPHUMEHSTH YCIIOBHBI( ortepatop if;

— HAYYHUTHCS IPUMEHSTH onieparop mukia for;

— Hay4YMThCS HPUMEHATH OIIEpaTOpbl BIOOpa switch.

2. TeopeTnueckas 4acThb

2.1 YcnoBHBIN omepaTop.

B npenpiaymux npabopatopHbIX paboTax ObLIM PacCMOTPEHBI BOMPOCHI
nporpaMMupoBaHus Ha si3bike C# ¢ MCMOJIb30BaHUEM TOJIBKO MOCJIEI0BATEIHLHOTO
BBIITOJIHEHUS ONEPAaTOPOB MPOrPAMMBI.

B s3pike C# (kak 1 B OOJIBIIMHCTBE SI3IKOB) MOKHO BBOJIUTH YCIIOBHS, ITUKJIBI,

BCTBJICHHA.
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Y cnoBHbI onepatop B C# M03BOJISIET OpraHU30BaTh yCIOBUE TUIIA «ECIH ...,
TO ..., UHAYE ...».
CuHTaKCcHC yCIIOBHOTO Olleparopa:
If (ycrosue)
onepamop

[else if (ycrosue)

onepamop

else
onepamop)

B nanHOM cuHTaKcuce onepamop MOXKET ObITh COCTaBHBIM OIEPATOPOM
(rpymma omepaTopoB s3bIKa, 3aKJIIOYEHHBIC B (DUTYpHBIE CKOOKH). Y CIOBHBIN
OIepaTop COJACPIKHUT TOJIBKO OJHO 00s3aTeIbHOE 3ape3epBUpoBaHHOE CiIoBO — if. Bee

OCTaJIbHbIe KOHCTPYKIIMM HE SBIAIOTCS 00s3aTedbHBIME (B CHHTAKCHUYCCKOM
OMKCAaHUU Ha 3TO YKa3bIBAIOT CKOOKH [ ]).
[Ipumep HcIoB30BaHMs YCIOBHOTO OTIepaTopa:

inta =188, b =13, c =22, d =8, e = 8;

if (a == 188) // Ecnhw a pasHo 188

1 f/ Yeenwdusaem b Ha 1eee
b += 1886;
else if (a < 180) // wHade echnw a meHswe 106
: S/ uEmenaem sHadenwe d
d=b+ 2
S/ W WIMEHAEM SHAYEHWE e
§ 2 =a+ b;
else // wHauye (OCTanbHHE BaEpWaHTH HE NMPEAyCMOTPEHHLIE NEPBLMW ABYMA YCNOBWMAMM)
S/ edtkbxbdftv a Ha 1
at++:

// npogomyxaeTcA nocnefoBaTenbHOE BHNOAHEHHE MPOrPaMMbL
Console.WriteLine("{@}", a);

B npexncraBieHHOM IpuMepe CHadaja IpPOBEPSETCA ABISACTCS JIM 3HAYCHUE

nepeMeHHou a pasHbM 100.
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1. Eciu «[{a», TO BBIMOMHACTCA €MUHCTBEHHBIN omepaTtop (yBenndeHue b Ha
1000). Ha 3ToM BBIOJIHEHHE BCETO YCIOBHOTO ONEPATOPa 3aBEPILICHO U ITporpaMma
NEPEXOAUT K BBIIOJIHEHHIO OMEPATOPOB, CIEAYIOIIMX 32 HUM, TO €CTh K BBIBOIY
3HA4YEHUS a.

2. Ecnu mepBoe ycioBrEe HE BBITIOJIHUIIOCH, IPOBEPSETCS BTOPOE — SIBIISCTCS JIN
a menbme 100 (xonctpykums else if). Eciam 31O yTBepkneHWE HCTHHHO, TO
BBITNIOJIHAETCS] COCTABHOM OIEPATOP, COCTOALIMU U3 ABYX — U3MEHEHUE 3HAYEHUM
nepeMeHHBIX d 1 €. 3aTeM OCYIIEeCTBISCTCS EPEX0.T K BBIBOIY MTEPEMEHHOM a.

3. Ecnu He BBIMOHUIIOCh HU OJTHO YCIIOBHUE C OTIepaTopoM if, TO BBIMOIHSAETCS
OIepaTop, yKazaHHbI! MOCIIE 3ape3ePBUPOBAHHOIO CJI0Ba else. B 1aHHOM ciydae 3To
HECOCTaBHOM orneparop (a yBenuuuBaeTcs Ha 1), moaToMy QpurypHbie CKOOKH MOKHO
HE MUCATh.

Bo Bcell 3T0i KOHCTPYKIIMU TOJIbKO ormepaTop If sBisieTcss 00s3aTeIbHBIM.
Konctpykiuii else if moxer ObiTh Jr000€ KonmuecTBo, a If u else — Tompko 1O
OJIHOMY.

Emte oauu npumep yciaoBHOTO oreparopa:

int a = 188;

if (a >= 188)

{

i nscle.Writeline{"3nadyenne nepemenHol a Bonewe wnw pasHo 188");
¥

B nmanHOM cirydae BBIBOJT B KOHCOJIb BBITOJHUTCS TOJIBKO €CJIA a 00JIbIIe J1u00
paBHo 100.MHaue ycnoBHBIN onepaTop HUYETO HE BhIBeAeT. DUTYpHBIE CKOOKU B
JTAHHOM MPUMEPE MOXKHO OMYCTHUTh.

OOpaTtuTe BHUMaHWE, YTO JUIsI TPOBEPKH HAa PABEHCTBO HCIOJIB3YETCS
omepaTop ==, a He =. 3HAK «pPaBHO» HcHoNb3yeTcs B C# 1y mpucBamBaHUS
3HaueHui. Ciie1yeT MOHUMAaTh, YTO YCJIOBHOE BBIPAXKEHUE, CTOSIIEE B KOHCTPYKIIUH
If ToJDKHO BO3BpaliaTh OyJIeBO 3HAUCHHE.

Hanpuwmep, cieayromnumii yCIoBHBIN orepaTop Bceria OyeT BBITTOJHATHCS:

if (true)

i Consocle.WriteLine("Bcerga sueoguTca™);
glse
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2.2 Onepatop BbIOOpA.
CuHrakcuc oneparopa:

switch (nepem)

{

case koucmaumal:
onepamop 1,
break;

case xoHcmamma?2
onepamop _ 2,

break;

default
onepamop _I;
break;
}

B nmannoM omepaTtope ocyIecTBiIsIeTCs: BRIOOP oreparopa (KOTOPhIA MOXKET
OBITh COCTAaBHBIM) B 3aBUCHMOCTH OT 3HAYCHUS IIEpEeMEHHOM nepem . Ecnm nepem
paBHA 3HAYEHUIO KOHcmanmal, To BRIMOIHUTCS onepamop _1, eciiu koHcmanma?2 —
onepamop _ 2,  T.A4. Eclii HU 07JHO 3HAaUCHHE, YKAa3aHHOE B KaKOM-JIH00 ormeparope
case, He COBMAJIO CO 3HAYECHUEM nepem, TO BBIOJHUTCS ONepaTop, yKa3aHHBIA B
cekuuu default . BHyTpu kaxmoi cekuuu case ciieyeT ykaszaTh omeparop break,
KOTOPBIA TPEAOTBpAIIaeT MPOBEPKY APYTUX YCIOBUN TOCIE BBHITOJHECHUS TAHHOTO
omeparopa. Cnenyer oOpaTUTh BHHUMAaHHE, YTO B CEKIUAX Case cCleayer
W CIIOJIb30BaTh TOJBKO KOHCTAHTHI (TIEpEMEHHBIC HE JTOTYCKAIOTCS).

[Tpumep ucriob3oBanue omeparopa Switch ... case:



38

-'._.". OpraHwsauwa OTBETa Ha ..'IIF'.:I-."_FEJF‘ noneEZ0BaTENnA

string text = "1 Busog rpynns \n" +

2 - BuBop damunuun npenojasatens \n" +

3 - BuBOg Ha3BaHWA NpegmeTa N +

"4 - Bwsog nNpuseTcTBMA \n";
Console.Write(text + "Beegute womangy > ");
int result = Convert.ToInt32(Console.ReadlLine()};

switch (result)
{

case 1: { Console.WriteLine("WCTEG - 181"); break; }

case 2: Conscle.WriteLine(“Huxonaee Esrenwid Meanoew4”); break;

case 3: { Console.WriteLine("TexxHonoruw nporpasmsuwposanna”); break; }
case 4: Console.WriteLine("Mpueet !"}); break;

default: Conscle.Writeline("HeponycTumuidi sapuant !1!17); break;

T

N3yunre npeacTaBieHHbI IPUMEP CAMOCTOSTEIBHO.

4. O0opy0BaHUE U MaTepUaIIbI

JIsis BBINTOJTHEHHUS J1TaOOpaTOpHOH pabOThl PEKOMEHIYETCS MCIOJIb30BaTh
IIEPCOHAJIBHBIA KOMITBIOTEP CO CIICAYIONIMMHU XapaKTCPUCTUKAMHU: 64-pa3psTHbIi
(x64) mporieccop ¢ TakToBoM yactotol 1 I'T'11 u BeINe, onepaTuBHas naMatb— 1 [0 u
BBIIIIE, CBOOOJHOE IMCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpamMmHoe oOecriedueHHe: OIepallioHHas CHCTeMa
WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brite.

5. YkazaHus 1o TeXHUKe 0€30I1acCHOCTH

Texnuka 0€30MaCHOCTH TMpPU  BBHIIOJHEHUU J1a0OpaTOpPHOM  padOThI
onpenensieTcss OOENPUHITON sl OJIb30BaTENeH MePCOHAIbHBIX KOMITBIOTEPOB.
CaMOoCTOSITENIbHO HE TPOU3BOIUTH PEMOHT IEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJeHue TPOrpaMMHOro 00eCIIeUeHusl; B CIy4ae HEUCIPaBHOCTU MEPCOHATIBLHOTO
KOMITbIOTE€pA COOOIIUTH 00 3TOM OOCITYXHBAIOIIEMYy MEPCOHANTy J1abopaTopuu; HE
KacaThCsl AEKTPUUECKUX PO3ETOK METANIMYECKUMH IpeaMeTaMu; pabouee MecTo
MI0JIb30BATENS IEPCOHATIBHOTO KOMITbIOTEpPA JOJDKHO COJEPIKAThCSl B UUCTOTE; HE

pasp€acTCs BO3JIC IICPCOHAIIBHOT'O KOMITBIOTCPA IPUHUMATL MUY, HAIIUTKH.
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6. MeTouKa v MOPSITOK BBITIOJTHEHHS PaOOTHI

1.

COSII&I\/’ITG KOHCOJIBHOC ITPHUJIOKCHUEC B COOTBCTCTBHHU C AJITOPUTMOM,

IPECTaBICHHBIM B TJabopaTopHO# padoTe Nel.

2.

Brinonnure NHANBUAYAJIBbHOC 3a/IAHHC. Bo Bcex 3aJTaHUAX TICPCMCHHBIC

X, Y SaBASIIOTCS BCIIICCTBCHHBIMU 11 BBOAATCSA ITOJIB30BATCIICM. KonunyecrBo

cJIara€MbIX TaKKE€ BBOIUTCA ITOJIB30BATCICM. HporpaMMa A0JIDKHA BBIBCCTH CYMMY

3a1aHHOI'O Y1 CJIa YICHOB ITOCJIEAOBATCIIBHOCTH.

I/IHIH/IBI/IIIya.]II)HOC 3aJaHHue.

Hepeﬂ BBIITIOJITHCHUCM 3aJaHUs Tpe6yeTCH CaMOCTOATCIIBHO OIIPCACIINTD

3dKOHOMCPHOCTb N3MCHCHU A YICHOB ITOCJICI0BAaTCIIbHOCTH, YTOOBI IMPUMCHUTD IUKII,

YCJIOBHBIN OTEpaTOp WM, €CIH MOTpeOyeTcs, omeparop BeIOOpa.

Bapuant Bripasxenue miist BBIYMCICHUS
1 sin’(Y) sin®(X?) sin"(Y®) sin”(X?)
=— + — + —...
1.3 3-5 S5-7 79
2 1 X Y* X’ Y*

Z = — + — + —...
1.3-5 2-4-6 3-5-7 4.6-8 5-7-9

3 X2 Yyt X% oy®
Z=_"_—_ + — +...
1.3 3-:5 5.7 7-9
4 Y- X Y°-XT O XTY' O XTLY?
Z = — + - +...
2 4 6 8
5 sin(X)-lg(Y) In(X3)-cos(Y?) sin(X>-lg(Y® In(X")-cos(Y*
T 3! } 51 " 71 o
6 X Yo X' v
Z=1-_+ __—__+___—... (B3HameHarese (pakTOpHUa)
2 6 24 120
7 Y- X XY’ Y- X* X-Y?
=— + - - —...
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 X° X
l=__— + — + ...
1.3 2-4 3-5 4-6
10

2 4 6 8
Z:X Y +X _ Y + ...
1.3 3-5 57 7-9
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11 X -sin(Y) X7-.cos(Y?) X°-sin(Y®) X'-cos(Y*)
=— + — + —...
1.2 3-4 5-6 7-8
12 X Y? X° Y’
p=- + - + —...
1.2-3 3-4.5 5-6-7 7-8-9
13 sin(X“)+Y cos(Y®)+ X sin(X*)+Y cos(Y>)+ X
2 3 4 5
14 Y7 X Y -X7 X 47" X -V
Z = — + — +...
1-2 2-4 4-6 6-8
15 cos(X)-sin“(Y) cos” (X)-sin°(Y) cos’(X)-sin”(Y)
=1- + - +...
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 4-6
17 S, 19(Y)-ctg(X®)  tg(X)-ctg(Y") tg(Y)-ctg(X") , tg(X)-ctg(¥") -
13 2-4 35 46
18 1 X Y X° Y°
= -+ +__—..
1 21 31 41 5l
19 Z_cos(X)+Y cos”(Y) +| X| cos’(X)+|Y| cos”(X)+|Y
T a T a  ar
20 Y. X Y- X' XY X".Y°
= — + — +...
2+1 4-2 6+4 8—-6
21 1-cos(Y) Y +cos*(X) X*—cos’(Y) Y°+cos™(X)
=1+ — + — +
1.3-5 2-4-6 3-5-7 4-6-8
22 5 X-Y Y°=X° X°=-Y° Y -X°
13 2.4 3.5 4.6
23 1+1_ cos(Y) Y+cos‘(X)+X‘ —cos’(Y) Y“+cos“(X)+
1.3-5 2-4-6 3-5-7 4.6-8
X-Y)P? (Y-X)" (X=Y) (Y-XV)
28 |, (=YY (O —X) (X-Y_(V-XF__
1-3 3-5 5-7 7-9
25 Z_Y‘-sin(X) cos(Y‘)-X4+sin(X4)-Y° cos(Y”)-X"+
2 4 6 8

7. Coneprkanue oTyeTa 1 ero popma

OtueTt 1o 1abopaTOpHOU paboTE TOKEH COIePKATh:
1. Homep n Ha3BaHuMe 1a00paTOpHOI paOOTHL

2. llenu mabopaTopHOii paObOTHI.
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3. OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

4. DxpanHble (HOPMBI U JHUCTUHT MPOTPAMMHOIO KO/, TMOKAa3bIBAIOIIHE
NOPSI0K BBIIOJIHEHUS JIA00OPaTOPHOM pabOThI, U PE3YJIbTAThI, TOIYUYEHHBIE B XOA€ €€
BBIITOJIHECHUSL.

OTueT 0 BBHINOJIHEHUM J1a0OpPaTOPHOU pabOThl B MTMCHbMEHHOM BHJE CAACTCS

MPEnOaBaTENIO.

8. KOHTpOJIBHBIe BOITPOCHI

1. Kak opopmisieTcss KoOMMeHTapuii?

2. OnummMTe CHUHTAKCHC YCJIOBHOro omeparopa. Kakue wactu gaHHOro
oreparopa sIBISIOTCS 00s3aTeTbHBIMU ?

3. OnumnTe cUHTaKcuc omeparopa BbiOopa. [losicHute mouemy criemyer
MCIIOJIB30BaTh onepatop break BHyTpH Kaxoro BeIOopa.

4. MoxkHo 1 ¢ momoiisio for peannzoBars 6eckoneunbril uka? [loscHute

OTBET HA MPUMEPAX.
9. Cniucok nuTepaTypsl
Jl71s1 BBITIOTHEHM 1 Ta00paTOPHOM paOOTHI, IIPU MOATOTOBKE K 3aITUTE, a TAKKE

AJIs1 OTBCTAa Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJb30BaTh CIICAYIIHNC

UCTOYHUKH: [2-4].
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JIABOPATOPHAA PABOTAS. YITIPABJIEHUE ITOTOKOM
BBITIOJIHEHU A C UCITOJIB3OBAHUEM OITEPATOPA IIUKJIA FOR

1. Ilens u conepxkanue

[lenr naGopaTopHOil pabOTHI: W3YYUTh OIEPATOPHI, IO3BOJISIFOIINE
OpraHW30BHIBATh MUKIMYECKOE BBHIMOJHECHNE TIPOrPaMMHOTO KOJIa.
3agaum 1abopaTOpHON pabOTHI:

— HAYUYUTLCA IPUMCHATDE OIICPATOP HUKIIA for Bo BiIoXEHHBIX OHUKJIIax;

2. TeopeTnueckas 4aCTh

[{UKIBI  [O3BOJISIOT  BBINOJHATH  ONPEAEICHHYI I0CIEAOBATEILHOCTD
OIepaTopoB 0 TEX MO, MOKA BBIMOIHACTCS HEKOTOpoe ycioBue. Kakapiii «kpyr»
BBIIIOJHEHHUSI 9TOT0 0J10Ka HA3HIBAETCS UTEPALIMEH.

CuHTaKCHC oreparopa:

for (unuyuanuzamop; ycnoeue, umepamop)

onepamop

uHuyuajiuzamop — BBIPAKCHUC, BBIIIOJIHACMOC IICPCA HGpBOfI HTepauHeﬁ

IUKJIA.
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ycnosue — BhIpaxkeHue OyJIeBOro TUIa, KOTOPOE MPOBEPSETCs Mepesl Kakaon
uteparnuend. Eciy OHO HMCTHHHO TO WTEpalus BBHIMOJHSIETCS, MHAYE — I[UKII
3aBEpIIACTCS.
umepamop — BbIpAXXEHHE, BBIYUCIISIEMOE MOCIIE KaKIOW UTEpalUu.

[Tpumep npumeHenwus oneparopa nukia for (mpumep 1):

T
&

;' BuuncAnTe Cymmy ducen oT 1 o 1868

// ObbAENSEmM NEpeMEHHYH, KOTOPEA XPEHWT 3HAYEHWE CyMME JUCen
System.Int32 Sum = 8;

]

// OBbABRAEM CHETYMK LMKNA
int i;

for (i = 1; i <= 1088; i++)
i Sum += ij
:C*SCLE.HFitELiﬂE["HTCF: {8}", Sum);

N3yunTe K01 camMocTosTENbHO (co3AaiiTe Takyto nporpammy B VS). Enle onun

pUMep IS CAMOCTOSTEIFHOTO U3ydeHus (mpumep 2):

Jlr.
¥ BEYMHWCANTE LyMMY BLDh YHCEN, OBNAWWXCA Ha 3 Bes ocTaTea

" W HEXOQAWWXCA B gWanasoHe oT 1 go 1066606

o}

long Sum = 8;
int 1i;

for (i = 1; i <= 1000000; i+t+)
if (i % 3 == @)
Sum += 1i;

[Tpumep, 0TOOpaKaIOIINI BO3MOXKHOCTh TPUMEHEHHS UTepaTopa (rmpumep 3):

* BUUMCAMTE CYMMy BCEX YMCen, genamuxca Ha 3 bes octaTka
¥ M HaXOOQANMNCA B gUManazode ot 1 go 1888888

x= f

long Sum = 8;
int 1i;

for (1 = 8; i <= 12 d; i += 3)
Sum += 1i;

OOparuTe BHUMaHHUE, YTO IPUMEPHI 2 ¥ 3 PEIIAIOT OJHY U TY JKe 3a/1a4y.



44

3. ObopynoBaHue U MaTepHaJIbI

Jlnisa BBINOIHEHUS] JTaOOpaTOpHOM pabOThl PEKOMEHYyEeTCsl HCIOJIb30BaTh
MEePCOHANIBHBIA KOMITBIOTEP CO CIEAYIONIMMHU XapaKTepUCTHKAMU: 64-pa3psaHblii
(x64) mpoueccop ¢ TakToBoi yacTotoii 1 I'T1y u BeilIe, onepaTuBHas naMath— 1 ['0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 10, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpammHoe oOecrieueHue: OINEpalHoOHHAs CHUCTEMa

WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brite.

4. YKa3aHUA 10 TEXHUKE O€30IMaCHOCTH

Texnuka 0€30MaCHOCTH TMpPU  BBIIOJHEHUU J1a0OpaTOpPHOM  padOThI
oTpeenseTcss oOMEPUHITON IS TTOJIb30BaTeNe MePCOHANTBHBIX KOMITBIOTEPOB.
CaMOCTOSITENNbHO HE MPOU3BOIUTH PEMOHT MEPCOHATTBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJieHue MPOrpPaMMHOr0 00eCIIeYeHNs; B CITy4ae HEUCIIPABHOCTH TIEPCOHAIBHOTO
KOMITBIOTEpa COOOITUTH 00 3TOM 0OCITYyXKHBAIOIIEMy MEPCOHATY Ja00paTOpHu; HE
KacaThCsl AIEKTPUUCCKUX PO3ETOK METALTUICCKUMU TpeaMeTaMu; pabodee MecTo
MI0JIb30BATENS TIEPCOHATBHOTO KOMITBIOTEpA JOJDKHO COJIEPIKAThCS B UUCTOTE; HE

pasp€acTCs BO3JIC IICPCOHAIIBHOTO KOMITBIOTCPA IPUHUMATL MUY, HAIIUTKH.

5. MeTtorka v mopsiI0K BBITIOJTHEHU ST paOOThI

HeoOxomumo MomudumupoBaTh MPHIIOKEHHE, pa3padOTaHHOE B paMKax
JabopatopHoil padoThl Ne4 ciieaionium oopa3om:

1. Ilporpamma J0JKHA 3alPOCHTh HMCXOJHBIC JAHHBIC I BBIYMCIICHHUS
BBIPAXKECHUSL.

2. IIporpamMma BEIYHCIISIET BBIpAKEHNUE U BEIBOJUT Pe3yJIbTarT.

3. 3aTeM mporpaMma CHOBa 3allpallliBacT BBOJ MUCXOJHBIX JAHHBIX U ITUKII

MOBTOPSIETCSL.
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C ucnonp3oBanueM Lukia for opranusyiite ykazaHHOE MOBEICHUE MTPOTPAMMBI
U CAaMOCTOSITENIBHO OMPEINIUTE KOMaH /Iy, KOTOpasi MPUBEIET K 3aBEPIICHUIO PAOOTHI
nporpaMmsl (Hampumep, Haxara KiaBuina «ESCape», monap3oBaTenb I0IKEH

OTBETUTH Ha Bompoc «IIponomkuts?» u T.11.).

NuauBuayajbHO e 3a1aHue.

B kauectBe HHIUBUAYAJIbHOI'O 3aJlaHusd H€O6XOI[I/IMO HU3MCHUTHh KOA H3

nJabopaTopHoit padoThl No4.

7. Conep:xanue otuera u ero ¢popma

Otyet no 1abopaTopHOM paboTe JOJIKEH COJIEPIKATD:

1. Homep u Ha3BaHue J1abopaTOpHOU pabOTHI.

2. llenu nabopaTopHOi pabOTHI.

3. OTBEeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

4. DxpanHble (OPMBI M JIMCTUHT MPOTPAMMHOIO KOJia, MOKAa3bIBAIOIINE
MOPSIJIOK BBIMOJTHEHUS 1a00paTOpHON paboThl, U pe3yJIbTaThl, MOJyUYECHHBIE B X0/Ie €€
BBITTOJTHEHU A

OTt4eT 0 BHIMOJIHEHUU JabOpaTOpHOl pabOTHl B MHUCHMEHHOM BUJIE CACTCS

IpernoaBaTenio.

8. KOHTpOJIBHBIe BOITPOCHI

1. Kak odopmiisieTcs KoOMMEeHTapui?

2. B pazaene « Teopernueckoe 000CHOBaHKE» MPHUBEICHBI MpUMeEpPHI 1, 2 1 3.
[Touemy B mpumepax 2 u 3 st iepeMeHHON SUM BeIOpaH Tum long, xoTs B mpumepe
1 nns Sum BeiOpan Tum int? OOOCHYWTE OTBET.

3. OnemmTe CHHTaKCUC orepaTopa mukia for.

4. MoxHo nu ¢ nomouisio for peanuzoBath OeckoHeuHbld HUKA? [losgcHuTe

OTBET Ha IpUMEpPax.
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9. Cnucok nutepaTypsl
J1714 BBIOJIHEHU ST TA00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aIlIUTE, a TAKKe

AJIs1 OTBCTAa Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJb30BaTh CIICAYIIHNC

ucrounuku: [3], [7].
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JIABOPATOPHAA PABOTA 6. YITPABJIEHUE ITOTOKOM
BBITTOJIHEHHM A C UCITOJIB3OBAHWEM OITEPATOPOB WHILE

1. Ilens u conepxkanue

[lenr naGopaTopHOil pabOTHI: W3YYUTh OIEPATOPHI, IO3BOJISIFOIINE
OpraHW30BBIBATh HETIOCIIEIOBATEIILHOE BBIMMOJHEHHE ITPOTPAMMHOTO KOJIa.

3agauu 1a00paTOPHON PaOOTHL:
— HAay4YHMThCS IPUMEHSTH OIleparop MKIIA ¢ mpeaycaoBreM While;

— HAYYHTHCS IPUMEHSATH OTlepaTop NuKiIa ¢ mocryciopuem do ... while.

2. TeopeTnueckas 4aCTh

[Muxkn while moxoxx wHa for Tem, dYTo SBISETCS KOHCTPYKIHEH C
MPEABAPUTEIBHON MPOBEPKON YCIIOBUS MPOJOJDKEHUS UKIa. HO CMHTaKkcHC uKIia

while 6onee makoHnYeH:

while (ycrosue)

onepamop

B AJAHHOM CHHTAKCHUCC onepamop MOKCT OBITh COCTaBHBLIM orcpaTopom

(rpyria onepaTopoB sA3bIKa, 3aKJIF0UYEHHBIE B (DUTYPHBIE CKOOKH ).
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Crnenyer moHuMatb, uro While wcmonb3yeTcst ais 3apaHee HEH3BECTHOTO
KOJINYECTBA MOBTOPHBIX BBITOJIHEHUN OMEPAaTOPOB.

[Tpumep BoIMoONHEHUS UKIa (pumep 1):

-3 _:|'.4HJ'I El'_-r"q!'.‘u_ BHNONHMATECA NOKa NoNs30BaTENE HE BEEOET a2

=T,

bool Stop = false;
int chislo;

while (!Stop)

{

: Console.Write("BeegwTe 4wucno > ");

: chislo = Convert.ToInt32(Conscle.ReadLine()};
. if (chislo == @)

i i stop = true;

}

Omneparop break y>xe BcTpeyascsi B KOHCTPYKIIUM case onepaTopa switch st
BbIX0J1a U3 case. Ho break wacto nmpumensiercs BHyTpu 1iukiioB for, while u do ...
while. J/lanHBII oniepaTop MpephIBacT BBHIMOJHEHUE ITUKIIA U TIEPEAACT yIPaBICHUE
onepaTopy, CIECIYIOUIEMY 3a [IUKJIOM.

[Tpumep, BBHITOJHSIONINIA TO e caMoe, 4To u npumMep 1 (mpumep 2).

| *

UHEn EyﬂE_ BHMNONHATECA NOK2 NONbL30BaTENb HE EBBefeT @

s

bool Stop = true;
int chislo;

while(Stop)
1
Console.Write{"BeeaguTe ducno > ");
chislo = Convert.ToInt32(Console.ReadLine());
if (chislo == @)
: break;
}
(1HGIQV€T()6F%IFH]I)BI{HD43}H{€,‘TTO]11[KILHBIUR§TCH(56CH(OIIC‘HIEJBJ(ﬁIOITPICCH(aH
INCpPCeMCHHAaA Stop BCCraa ABJISACTCA trUE), HO BBIIIOJHCHHUC HHUKIIA BCC PABHO

pepBeTcs, e noyib3oBarens Beeaer 0.
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Omnepartop continue Takke MPUMEHSICTCS BHYTPH ITUKJIA — OH OCTaHABIUBACT
BBINIOJIHEHUE TEKYIIEH HWTEpPAlMM W HEMEIJICHHO NEPEXOAUT K BBINOJIHECHUIO

CIICIYIOIIEH UTEPALIUU.

3. O6opynoBaHue 1 MaTEPHAIIBI

JUist BbIMOJIHEHUST J1abOpaTOpHOUM pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
MIEPCOHANIBHBI KOMITHIOTEP CO CIIEAYIONIMMHU XapaKTepUCTHKaMu: 64-pa3psaHbiii
(x64) mporieccop ¢ TakToBoM yactotol 1 I'T'11 1 BeIte, onepatuBHas namsatb— 1 0 u
BbIIIE, CBOOOJHOE NIHMCKOBOE MpocTpaHCTBO — He MeHee | 10, rpaduueckoe

ycrpoiicteo DirectX 9. IlporpamMmHoe oOecricueHHe: OIepal[dOHHas CHCTeMa
WINDOWS 7 u Brimre, Microsoft Visual Studio 20112 u Breimre.

4. YKa3zaHUA 10 TEXHUKE O€30IMaCHOCTH

Texunka 0e€30MacHOCTH TPU  BBINOJHEHUU J1a0OpaTOpPHOM  pabOTHI
oTpesieAeTCs OOIMICTIPUHSITON TSI TTOJIB30BaTENeH TEePCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITENIbHO HE MPOU3BOIUTH PEMOHT IIEPCOHATHPHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJieHue TPOrPaMMHOro 00eCIIeUeHNS; B CITy4ae HEUCIIPABHOCTH TIEPCOHAIBHOTO
KOMITBIOTEpa COOOITUTH 00 3TOM 0OCITYyXKHBAIOIIIEMy MEPCOHATY Ja00paTOpPHH; HE
KacaThCsl AJICKTPHUCCKUX PO3CTOK METALNTHYCCKUMU TpeaMeTaMu; padbodee MecTo
MI0JIb30BATENS TIEPCOHAIBHOTO KOMITBIOTEpA JOJDKHO COJICPIKAThCSl B UHUCTOTE; HE

paspemaercs BO3J€ MePCOHAIbHOTO KOMIBIOTEPA MPUHUMATh MUILY, HAITUTKH.

5. MeTtoarka v mopsI0K BBITIOJTHEHU ST paOOThI

1.  Co3paiiTe KOHCOJIBHOE MPUJIOKEHUE B COOTBETCTBUM C aJITOPUTMOM,
Ipe/ICTaBJICHHBIM B JlabopaTopHOii padoTe Nel.
2. BpinosHUTe MHAMBUAYATbHOE 3a7aHue. Bo Bcex 3a1anusix nepeMeHHbIeX,

Y sSBAAIOTCS BCIICCTBCHHBIMM M BBOJATCA I10Jb30BATCIICM. KommuecTBo



50
cjaraeMbIX MoJIb30BaTesieM He BBoAuTCs. [Iporpamma nomkHa paboTaTh ClIeIyONTUM
obpazom:
— MOJIL30BATEIII0 BHIBOJUTCS MpUTTIallieHue Ha BBOJ X U Y
— 0JIL30BaTeIb BBOOUT X U Y
— IporpaMMa HAYMHAET PACUET CYMMBI, [TPU 3TOM BBIBOAUTCS PE3YJIbTAT
pacyera, NOJIy4eHHbBIA Ha KAXKI0M UTEpaIiu;
— CHauvaJja BbIBOAUTCS HOMep utepauuu (1) u cymma 1-ro cimaraemoro,
3aTeM IIporpaMma OCTaHaBJIMBACTCS U JKICT BBOJIA KOMaH/IbI TIoJib30oBaTens (1
— MPOJIOKHUTh, 0 — IpEeKpaTUTh pacyer);
— €CJIY MOJIb30BaTEb MPOJIOHKAET, BBIBOJUTCA HOMEP UTepanuu (2) u
CyMMa 2-X CJIaraéMbIX U CHOBA MporpamMma €T KOMaH/Ibl OJb30BATENs, U
T.JI.

3. [TporpamMma He J10JKHA UCTIOIB30BATh UK for.

HNuauBuayajbHOe 3a1aHHeE.
[lepen BwIMoNHEHHWEM 3alaHus TPeOyeTCs CaMOCTOSITEIBHO OIPEISTUTD
3aKOHOMEPHOCTh M3MEHEHH S WICHOB ITOCIIEN0BATEIHHOCTH, YTOOBI TPUMEHUTH ITUKII,

YCIIOBHBIN OIEpaTop WM, €CIU MOTpeOyeTcs, oneparop BbIOOpa.

Bapuant | BeipaxkeHue 1151 BBIYUCIICHUS

1 X Ys Xy
Z=1-_+_ _—___+___—...(B3HaMeHarele (pakTopuan)
2 6 24 120
2 Y- X XY Y- XT X-Y?
S=-— + - + —..
1-3 2-4 35 4.6
3 sin(X“) cos(Y®) sin(X") cos(Y”)
=1- + - + -
2 3 4 5

4 1 X X X
l=__— + — +...
1.3 2-4 3.5 4.6

2 4 6 8
> Z:X—Y+X—Y + ...
1.3 3.5 5.7 7-9
6 X-sin(Y)+Xd-cos(Y‘) Xb-sin(Yd)+X’-cos(Y4)
1.2 3-4 5-6 7-8
7 X Y’ X? Y’
p= +

— — - —...
1.2-3 3-4.5 5-6-7 7-8-9




o1

8 sin(X°)+Y cos(Y®)+ X sin(X*)+Y cos(Y>)+ X
=1- + — + —...
2 3 4 5
9 Y7+ X Y -X© X +Y° X°-Y°
= - - +
1.2 2.4 4.6 6-8
10 sin’(Y) sin®(X?) sin"(Y®) sin”(X*)
=— + — + —...
1.3 3-5 5-7 7-9
11 1 X Y* X° Y*
= — + — + —..
1.3.5 2.4-6 3-5-7 4-6-8 5-7-9
2 4 6 8
12 Z:X Y +X _Y + ...
1.3 3.5 5.7 7-9
13 Y7X Yo X7 X YT XY
Z = — + — +...
2 4 6 8
14 sin(X)-lg(Y) In( X®)-cos(Y?) sin(X>)-lg(Y ) In(X")-cos(Y")
T 3! - 5] ’ 71 o
15 . cos(X)+|Y| cos‘(Y)+|X| cos"(X)+|Y| cos“(X)+|Y|
J T T T R
16 1+1_ cos(Y) Y+cos‘(X)+X‘ —cos’(Y) Y5+cos“(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-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
19 (X =Y) (Y-X)* (X=Y) (Y-X)
Z = - + — +...
1-3 3-5 5-7 7-9
20 . Y“.sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y")- X°®
= — + — +
2 4 6 8
21 cos(X)-sin“(Y) cos”(X)-sin°(Y) cos’(X)-sin”(Y)
=1- + — +...
1-2 3-4 5-6
22 sin(Y)- X< X-cos(Y?) sin(Y)- X" X-cos(Y”)
=— + — - -
1-3 2-4 3-5 4.6
23 _to(¥)-ctg(X?) .\ tg(X)-ctg(v") tg(¥)-ctg(X") .\ tg(X)-ctg(v”)
13 2-4 35 4.6
24 1 X Y X° Y°
= -+ +__—..
1 21 31 41 5l
25 Y. X Yo.xt Xty XU.P
Z = — + - +...

2+1 4-2 6+4 8-6
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7. Conepxanue oT4deTa u ero popma

Otyet nmo nabopaTopHOI paboTe JOIKEH COJIEPIKATD:

1. Homep u Ha3BaHuWe 1a00paTOpHOI pabOTHI.

2. llenn nabopaTopHO#l pabOTHI.

3. OTBETHl HA KOHTPOJLHBIC BOIIPOCHI.

4. DkpaHHble (OPMBI W JIMCTHHT MPOTPAMMHOTO KOJd, IMOKa3bIBAIOIINE
MOPSI0K BBITIOJHEHUS JTa0OpaTOPHOI pabOThI, U PE3YJIbTAThI, TOTYUYEHHBIE B X0€ €€
BBIITOJIHCHU .

OT4eT 0 BBIMIOJIHEHUH JTA0OPATOPHON PabOTHI B MUCHMEHHOM BHJIE CAACTCS

pPEenoaBaTeto.

8. KoHTposbHBIE BOITPOCHI

1. Kakoii nuka sydrie while wm for?

2. OnumuTe CHHTaKCUC oniepaTopa while.

3. OnumuTe CUHTAKCHUC YCIOBHOTO omepaTopa. Kakwe dactm IaHHOTO
orepaTopa BJISIOTCSA 00513aTeTbHBIMHA ?

4. OnumuTe CHHTAKCUC orepaTopa BbiOopa. [TosicHuTe movyemy ciemayer
U CII0JIb30BAaTh oriepatop break BHyTpu kakaoro Bri0Oopa.

5. [losicuuTte Ha3HauyeHue oneparopos break u continue.
9. Cniucok muTepaTypsl
JI71s1 BBITIOJTHEHM ST JTAOOPATOPHOM pabOThI, TPH IMOATOTOBKE K 3aIUTE, a TAKKE

AJIs1 OTBCTAa Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA MCIIOJb30BaTh CIICAYIIHNC

ucrounuku: [3], [7].
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JIABOPATOPHAA PABOTA 7. YITIPABJIEHUE ITOTOKOM
BBITIOJIHEHUA C UCITOJIB3OBAHUEM OITEPATOPA DO ...WHILE

1. Ilens u conepxkanue

[lenp saGopaTopHOW pabOTBI: HW3YYUTh  OINEPATOPhI, ITO3BOJISOIINEC
OpPTraHU30BBIBATH HETIOCICAOBATEIILHOE BIOTHEHHE TPOIPAMMHOIO KO,

3agauu 1a00paTOPHON PaOOTHL

— HAay4YHMThCS IIPUMEHSTH OIlepaTop IKKIIA ¢ mocTycioBueM do ... while.

— U3y4uTh 0OcoOeHHOCTH oniepartopa do. .. while;

— Hay4YuThCS HCIOJIB30BaTh omeparop mukia do...while mis pemenus

IMPAKTHYCCKUX 3a/1a4.

2. TeopeTnueckas 4aCTh

Huxka do ... while moiHOCTBIO TOBTOPSIET (PYHKIIMOHATBHBIE BO3MOXHOCTH
while, HO peanonaraeT MPoBEPKY YCIOBUS OKOHYAHUS IIUKJIA TOCTIE BBITOTHEHUS
Tena HuKJa. To ecTh OJIOK OnepaTopoB Teda LUKJIA BCETAA BBITOJHUTCS XOTS OBl
OJIUH pa3s.

CuHtakcuc omneparopa:
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do

onepamop (onepamopwt)

¥

while (ycrosue);

[Tpumep ncnonp3oBanus nukia (mpumep 1):

j=

* Umecn E;qc? BEHAOAHATECA MOKa NONBE0BATENR HE BBAEOET 8

to®

bool Stop = false;
int chislo;

do
r
LI

onsole.Write("Beegwte uwcno > ");
chislo = Convert.ToInt32(Console.ReadLline(});

if (chisle == @)

; S5top = true;
} while (15top);

3. ObopynoBaHue U MaTepHaIIBI

Jlisa BBIOTHEHUS] JTaOOpaTOpHOM pabOThl PEKOMEHYEeTCsl HCIOJIb30BaTh
MEePCOHANIBHBIA KOMITBIOTEP CO CIEAYIONIMMHU XapaKTepUCTHKAMU: 64-pa3psaHblii
(x64) mporeccop ¢ TakToBoM yactotol 1 I'T'11 u BeINe, onepaTuBHas naMatb— 1 [0 u
BBIIIIE, CBOOOJHOE NIHMCKOBOE TpocTpaHcTBO — He MeHee 1 10, rpadmueckoe
ycrpoiictBo DirectX 9. IlporpamMmHoe oOecrieueHHe: OIepallioOHHas CHCTeMa

WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brite.
4. VkazaHus 10 TEXHUKE O€30I1aCHOCTH

Texnnka 0€30MaCHOCTH TMpPU  BBIIOJHEHUU J1a0OpaTOpPHOM  padOThI
onpenensieTcss OOENPUHSITON sl OJIb30BaTENeH MePCOHAIbHBIX KOMITBIOTEPOB.
CaMOoCTOSITeNIbHO HE TPOU3BOAUTH PEMOHT IEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY

U yAaJIeHHe MPOrpaMMHOro 00eCTieueHusl; B ciiydyae HeMCIIPaBHOCTH MEPCOHAIBHOTO
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KOMITBIOTEpa COOOITUTH 00 3TOM OOCITYKHBAIOIIIEMy TMEPCOHATY Ja00paTOpPHH; HE
KacaThCsl AICKTPHUCCKUX PO3ETOK METALTUICCKUMU TpeaMeTaMu; pabodee MecTo
MI0JIL30BATENS TIEPCOHATBHOTO KOMITBIOTEPA JOJDKHO COJIEPIKATHCS B UUCTOTE; HE

pasp€acTCsa BO3JIC IICPCOHAIIBHOI'O KOMITBIOTCPA IPUHUMATL MUY, HAIIUTKH.

5. MeTtoarka v mopsiI0K BBITIOJTHEHU ST paOOThI

1. Co3znaiiTe KOHCOIBHOE MPUIIOKEHUE B COOTBETCTBUU C AJITOPUTMOM,
IpeACTaBICHHBIM B JJabopaTopHoi padore Nel.
2.  BpmmosHWTE MHAWBHIYaNbHOE 3aaHue. Bo Bcex 3a1aHusIX IepeMeHHbIe
X, Y SBASIOTCS BEIIECTBEHHBIMH U BBOJATCA MoJib3oBaTesneM. KonumuecTBo
cllaraeMbIX I0JIb30BaTeseM He BBoauTcs. [IporpamMma gomkHa paboTath CleyIOMUM
obpazom:
— MOJI30BATEII0 BBHIBOAUTCS MpUTJIalleHue Ha BBOI X U Y
— [10Jb30BaTeNb BBOIUT X U Y
— IporpamMma HaYMHAET PacyeT CyMMBI, TPU 3TOM BBIBOAUTCS PE3YIIbTAT
pacuera, MOJIyYEHHBIN Ha KaXXJI0W UTEpaLnu;
— CHayaJja BBIBOJUTCS HOMep utepaunu (1) u cymma 1-ro cimaraemoro,
3aTeM IporpamMma OCTaHABIIMBACTCS U JKICT BBOJIa KOMaH/IbI TToJib30BaTens (1
— MPOJIOJKUTH, 0 — TPEeKpPaTUTh pacyer);
— €CJIM ITOJIb30BaTENb IPOJIOJIKAET, BBIBOJIUTCS HOMEP uTepaunu (2) u
CyMMa 2-X cJaraéMbIX U CHOBa MpOrpaMMa >KIET KOMaH/bl 0Jb30BaTels, U
T. 1.

3. [TporpamMMa He I0JDKHA MCIOJB30BaTh UK for miau while.

NupuBuayajbHoe 3a1aHueE.
Heobxoqumo wucnonb30BaTh MHAMBUAYAJIbHOE 3aJaHHE U3 J1a0OpaTOpHOU

paboThl Neb.
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7. Conepxanue oT4deTa u ero popma

Otyet nmo nabopaTopHOI paboTe JOIKEH COJIEPIKATD:

1. Homep u Ha3BaHuWe 1a00paTOpHOI pabOTHI.

2. llenn nabopaTopHO#l pabOTHI.

3. OTBETHl HA KOHTPOJLHBIC BOIIPOCHI.

4. DkpaHHble (OPMBI W JIMCTHHT MPOTPAMMHOTO KOJd, IMOKa3bIBAIOIINE
MOPSI0K BBITIOJHEHUS JTa0OpaTOPHOI pabOThI, U PE3YJIbTAThI, TOTYUYEHHBIE B X0€ €€
BBIITOJIHCHU .

OT4eT 0 BBHIIOJIHEHUH JTA0OPATOPHON PaOOTHI B MUCHMEHHOM BHUJIE CAACTCS

pEenoaBaTenio.

8. KoHTposbHBIE BOITPOCHI

1. Kaxkoit iiuka myyqrire do. .. while v while?

2. Onummte cuHTakKcuc oneparopa do...while.

3. OnumuTe CUHTAKCUC YCIOBHOTO omepartopa. Kakwe wacTh JaHHOTO
oriepaTopa SIBJSIOTCS 0053aTEIbHBIME ?

4, OnumuTe CUHTAKCUC orepartopa BbiOopa. I[losicHuTe mouemy ciemyer
UCII0JIb30BaTh orepatop break BHyTpu kakoro Bri0OOpa.

5. OnenuTe cuHTaKCUC oreparopa do ... while.

6. [TosicuuTe Ha3HayeHue oniepaTopoB break u continue.
9. Cniucok muTepaTypsl
J1y1s1 BBITTOJTHEHM 1 Ta00PATOPHOM paOOTHI, IIPU MOATOTOBKE K 3aIITUTE, a TAKKE

AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CICAYILIUC

UCTOYHUKH: [6-8].
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JIABOPATOPHASA PABOTA 8. KITACCBI. CTPYKTYPbBL

1. Ilenw u coaepxkaHue

[{ens mabopaTopHO#t pabOTHI: U3YUNUTH CTPYKTYPY M IMIPHUHITUAITEI OOBIBICHUS
KJIACCOB, OCBOMTH TEXHOJIOTHIO CO3aHMS IK3EMILJISIPOB KJIACCOB (OOBEKTOB).

3agauu 1a00paTOPHON PaOOTHL:

— HAYYUTHCSI OOBSIBIIATH KJIACCHI;

— HAY4YUTHCS CO37aBATh 00BEKTHI KJIACCOB;

— HAY4YHUTbBCA pa6OTaTI) C IIOJIsIMU JaHHBIX 1 METOJaMH KJIACCOB.

2. TeopeTnueckas 4acTb

2.1 Knacchel U CTPYKTYpBI.

Kinacc — 3To Tvn nanHbIX, OOBEAMHSIONINN TaHHBIE U METOJIBI X 00paOOTKH.
Knacc — 3T0 monb3oBaTenbCKuii MIabJIOH, B COOTBETCTBHH C KOTOPHIM MOXHO
co3aaBaTh 00BEKTHI. TO €CTh Kjacc — 3TO MPaBUIIO, MO KOTOPOMY OyJIET CTPOUTHCS
00bekT. CaM KJ1acc HE COIEPKUT JTaHHBIX.

OO0bekT Kiacca (PK3eMIUISp Kilacca) — mepeMeHHas tumna kiaacc. OObekT

COACPKUT JaHHBIC U METOJbI, MAHUIYJIUPYIOIIUE dTUMHU AaHHbIMH. Kracc
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OTpeNeNsieT, KaKue JaHHbIE COACPKHUT OOBEKT M KaKUM O0pa3oM OH HMH
MaHMITYJIUPYET.

Bce uro cipaBeyinBo 11 KJIACCOB MOYKHO PACIIPOCTPAHUTD U HA CTPYKTYPHI.
OTnuune COCTOUT B METOJIE XpAaHEHHS! OOBEKTOB JIAHHBIX TUIOB B ONEPaTUBHOM
MAMSTHU: CTPYKTYPBI — 3TO TUIIBI [10 3HAYEHUIO, OHU PA3MEIIAIOTCS B CTEKE; KIIACChI —
3TO CCHUIOYHBIE THUIIbI, OOBEKTHI KJIACCOB pa3MeliatoTcs B Kyde. CTpyKTyphbl He
NOJJEP>KUBAIOT HACIIEIOBAHHUE.

CTpyKTypbl IPUMEHSIOTCSI 17151 TPEACTABIICHUSI HEOOJIbIINX 00bEMOB JAHHBIX.
OObsiBIICHHE CTPYKTYpP MPOUCXOAUT C MCIOJIB30BAaHUEM KIIHOYEBOIO cloBa Struct,
0OBsIBIICHUE KJIACCOB — C MIOMOIIBIO KJIFOYEBOTO CiioBa Class.

[Ipumep oOBsIBIEHUS Kiacca:

'/ OBbbRABNEHWE KNECCE

public class MyFirstClass
A NaHHue -YneHs Knacca
s ﬂ':i_'__'_.-'FHb-E Ha YpoBHE 3EK38MnnApa
public int a;
public float b__:
public string fio;
/ fJocTynHee ToAbKC Ha YpOBHE KAacca
private bool IsOK;
rivate double precision;

}

[Tpu co3manmu Kak KJIaccoB, TaK U CTPYKTYP, UCTIOIB3YETCS KIIFOUEBOE CIIOBO

New, Hampumep:

irstClass obj = new MyFirstClass();

2.2 CTpyKTypa Kiacca.

JlanHple 1 QyHKIIUH, OOBIBICHHBIC BHYTPH KJIacca, HA3BIBAIOTCS YICHAMU
kiacca (class members). J[ocTymHOCTh 4I€HOB Kjlacca MOKET OBITh OMMCaHa Kak
public, private, protected, internal uau internal protected.

2.2.1 JlaHHBIC-YJICHBI.
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JlaHHBIE-WIEHBl — 3TO T€ CTPYKTYpPhl BHYTPU KJacca, KOTOpPBIE COAEpPIKAT
JaHHBIE KJIAcCa — MOJIsI, KOHCTAHTHI COOBITHSI.
[Tonss — »3TO NMIOOBIE MEpEeMEHHbIE, acCOLUMUpPOBaHHbIE ¢ kiaccoM. [locne
CO3/IaHUsl HK3EMILIApa KJjlacca K MOJSAM MOXHO OOpalaThCsi C MCIOJIb30BAHUEM

cunrakcuca , Hanpumep: Umsllons UmsOoObekTa.

MyFirstClass obj = new MyFirstClass();

obj.a = 5;
int cc = obj.a;

obj.fio = "Nowvak E.I.";

AHaJNOTMYHBIM 00pa3oM C KJIACCOM AacCCOLMUPYIOTCS KOHCTaHTBHI.

CoObITHS Oy Ty T PACCMOTPEHBI B CIIEAYIOIINX Ja00paTOPHBIX paboTax.

2.2.2 OyHKIUH-YJICHBI.

OyHKIUU-YIEHB — 3TO WIEHBI, KOTOphIe 00ECIEeUnBaIOT HEKOTOPYIO
(GYHKIIMOHATBHOCTD JJI1 MAHUIYJIMPOBAHUS TAHHBIMU KjaccoB. OHU JensTcs Ha
CJIETYIOIINE BUJIBI: METOJIbI, CBOMCTBA, KOHCTPYKTOPBL, (DMHAIH3ATOPHI, OTIEpaAIluU U
WHJIEKCATOPBI.

Metoapr (method) — 310 dyHKIMH, acCOUMPOBAHHBIE C OMPEACICHHBIM
kimaccoM. Kak ¥ JaHHBIE-WICHBl, MO YMOJYaHHWIO OHH SBJISIOTCS YJICHAMH
sk3emiuisipa. OHUM  MOTYT OBITh OOBSIBICHBI CTaTUYECKUMH C  ITOMOIIBIO
mMoudukaropa static.

CaoiicTBa (property) —3To Ha0OpbI G YHKIIUIA, KOTOPbIE MOTYT OBITH JOCTYITHBI
KJIMEHTY TaKUM K€ CHocoOOM, Kak oOmenoctynHbsle mnois kiacca. B C#
MPEAYCMOTPEH CTIeIUATbHBINA CUHTAKCHUC ISl peaTu3allii YTEHUS U 3aI1CU CBOMCTB
JUTS KJIACCOB, MO3TOMY MMUCATh COOCTBEHHBIE METO/IbI C UMEHAMU, HAUUHAIOIIMMUCS
Ha Set u Get, He moHago0uTCA. [I0CKONBKY HE CYIIECTBYET KaKOro-TO OTAEIHLHOTO
CUHTAKCHCa JUIsl CBOMCTB, KOTOPBIM OTIMYanl Obl UX OT HOPMAaJIbHBIX (YHKIIUU,
CO3/aeTCsl WIUTIO3MS OOBEKTOB KaK peajbHBIX CYIIHOCTEH, MPEIOCTaBISIEMbIX
KIINEHTCKOMY KOJTY.

KoHuctpykTopsl (CONStructor) — sto crnenunaibHble PYHKIMH, BbI3bIBACMbIC
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aBTOMATHUYECKH TpPU HMHULIHAIMU3AUU 00BekTa. VX MMeHa COBMANaloT C
MMEHaMH KJIaCCOB, KOTOPHIM OHH NMPUHAJIEKAT, U OHU HE UMEIOT TUIIAa BO3BPATA.
KoHCTpyKTOpBI MOJIE3HBI AJ11 MHULIMATU3aUM [TOJIEN Kiacca.

®dunanuzaropsl (finalizer) moXoku Ha KOHCTPYKTOPBI, HO BBI3BIBAIOTCSA, KOTIa
cpenaa CLR onpenenser, 4To 00beKT 00Jibliie He HY>kKeH. OHU UMEIOT TO YK€ UMsI, YTO
1 KJIaCC, HO C MPEAIECTBYIOIINM CUMBOJIOM THJIBIEI (~). [Ipencka3aTh TOUHO, KOTaa
OyJeT BhI3BaH (PpUHAIN3ATOP, HEBO3ZMOXKHO.

Omneparuu (operator) — 3TO MpocTeiiue AeHCTBUSA Bpojae + wiu -. Korga Bel
CKJIaJIbIBA€TE JIBa IIEJIbIX YMCJA, TO, CTPOTrO TOBOPsI, MPUMEHSETE Omepalui + K
nenbiM. Ogaako C# MO3BOJSET yKas3aTh, KaK CYIIECTBYIOIIUE OMEparuu OyayT
paboTaTh C MOJIH30BATEIIHCKUMHU KJIacCaMH (TaK Ha3biBaeMasi Ieperpy3ka oneparimil).

Wupekcaroper (iNdexer) mo3BONSIFOT MHACKCHPOBATh OOBEKTHI TAKUM IKE
CIIOCOOOM, KaK MacCUB UJIM KOJUICKIIHIO.

B nannoit maboparopHoii paboTe paccCMaTpUBAIOTCS TOJIBKO METOJIBI KIacca —
9TO (QYHKIIUHU, aCCOLIMUPOBAHHBIE C OMPEICIECHHBIM KJIACCOM.

B C# o0bsiBiieHuEe MeTO1a KJIacca COCTOUT U3 crenu@uKkaTopa J0CTYITHOCTH,
BO3BpAIlaeMOr0 3HAYCHUsI, UMEHH METO/1a, CIIHCKa (DOPMAIIbHBIX TApaMETPOB U Tela

METO/1A:

[ Mooughuxamop| mun  cozepama uma memoda ([crnucox  napamempog))

! meno Memoda

Hanpumep, 106aBuM MeTo 161 1151 00bsiBIICHHOTO panee kitacca MyFirstClass:
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// OBbABnenuwe knacca
public class MyFirstClass
: // [aHHHEe-JneHd Knacca

S/ LoCTYNHHE Ha YPOBHE SKIEMNNApa
public int a;

public fleat b_ ;

public string fio;

// DocTynHee Toneko Ha ypoBHE knacca
private bool IsOK;

private double precision;

A/ MeTop AnA WHMUMANWIauMK HekoTOopHX noneild knacca
public woid InitClassMembers(int p&, float pB__, string pFio)

{

a = pA;
b__ =pB_;
fio = pFio;

}

J// MeTop, BOSBpaWENWMA SHaYeHWe BHYWCNEHHOE Ha CCHOBE noneill knacca
public int GetaAbsA()

{
}

return Math.Abs(a);
}
CuHTaKCHC BBI30Ba MCTOA0B aHAJIOTMYCH CUHTAKCHUCY 06paH_[€HI/I$I K JaHHBIM-

YJICHaM:

MyFirstClass obj = new MyFirstClass(};
obj.InitClassMembers({1@, @.8F, "Hosuwoe M.E.™);

int abs_a = obj.GetlbsA();

B nmannom mpumepe merox InitClassMembers ne BosBpamaer HuKakux
TAHHBIX, HO TpeOyeT mepenayn eMy (pakTHUECKUX MapaMeTpoB. B cBoro ouepenp,
meton GetAbsA BosBpaliaer 3HaueHHe TUma Nt ¥ He MpeamojaracT HHUKaKUX
napaMeTpoB.

B o6miem cirygae mapaMeTpsl MOTYT IepeiaBaThCs METOy OO0 110 3HAYCHUIO,
au60 mo ccpiike. Korma mepemMeHHas mepeaaeTcs MO CChIIKE, BBI3BIBAEMBIH METO/T
mojydaeT caMy II€peMEHHYIO, II09TOMY JIIOObIE HW3MEHEHHsS, KOTOpPHIM OHa
MOJABEPrHETCS BHYTPH METO/a, OCTAHYTCS B CHJIE TIOCIE €ro 3aBepiieHus. Ho ecim
nepeMeHHas IepeIaeTCs 10 3HAUCHHIO, BBI3BIBAEMBIM METO/I ITOJTy4aeT KOIUIO dTOH

MEPEMEHHOI, a 3TO 3HAYUT, YTO BCE U3MEHEHUSI B HEM 10 3aBEPILICHUN METO1a Oy Ay T



62
yTepsHbl. J1Jis CI0KHBIX TUIIOB IaHHBIX ITepejiada 1o cchuike 6osee 3P heKTuBHA U3-
3a 0OJIBIIIOTO 0ObeMa JAaHHBIX, KOTOPBIN MPUXOIUTCS KOMMUPOBATh MPU Tepeaade mo
3HAYCHUIO.

Ecim He ykazano oOpatHoe, To B C# Bce MmapaMmeTpbl IMeEpenarTcs 0
3Ha4YeHUI0. TeM He MeHee, MOKHO MPUHYIUTEIILHO MTepe/IaBaTh 3HAYCHHU S ITO CCBLIKE,
JUTSL Y€TO MCITOIb3yeTes KimrodeBoe ciioBo ref. Eciin mapameTp nepempaercs B METOA, U
BXOJHOM apryMeHT 3TOro MeToja cHalxeH npedukcom ref, To qr00bIe U3MEHEHUS
ATOU MEPEMEHHOM, KOTOPBIE CALIAET METOM, OTPA3ATCA HAa UCXOAHOM OOBEKTE.

B C-11o106HBIX s13bIKaX (PYHKIIMH 9aCTO BO3BPAIIAIOT 00JIEE OJTHOTO 3HAUCHHUSI.
D10 0OecreunBaeTCsl IPUMEHEHNEM BBIXOIHBIX TAPAMETPOB, 32 CUET IIPUCBANBAHUS
3HAYCHUU TePEMEHHBIM, TTEPEIAHHBIM B METOJI MO CChlIke. YacTo nepBoHavaibHOE
3HAYCHHWE TAKWX MEPEMEHHBIX HE BaXXKHO. DTH 3HAYCHHUS IE€PE3alUCHIBAIOTCS B
GyHKIIMHT, KOTOpas MOXKET JIaXke He oOpaIaTh BHUMaHUS Ha TO, YTO B HUX XPAHUJIOCH
MepBOHAYAITHHO.

beuto Ob1 ymoOHO ucmoib30BaTh TO ke cornamenue B C#. Omnako B C#
TpeOyeTcs, 9TOOBI IEpeMEHHBIE OBLITH WHUIIHATN3UPOBAHBI KAKUM-TO HadaJbHBIM
3HAYCHUEM Mepea TeM, Kak K HUM OyJeT BBIMOJHEHO OOpalieHue. XOTsS MOXKHO
WHUIIHAIN3UPOBATh  BXOJHBIC TIEPEMEHHBIC KAKUMH-TO OECCMBICICHHBIMH
3HAYCHUSMH JIO TIepeJiau UX B (PYHKITHIO, KOTOpask HAIOJHUT UX OCMBICIICHHBIMH
3HAQYEHUSIMH, 3TOT MPUEM BBIVISIIUT B JIYyUIIEM CiIydae M3JIUIITHUM, a B XyJIIIEM —
cOuBaronuM ¢ TOJKy. Tem He MeHee, CYIIEeCTBYeT croco0 o0oiTHu TpeboBaHUE
koMmnuisiTopa C# OTHOCUTENIBHO HAaYaIbHON WHULIMATU3AIMHA TTePEMEHHBIX.

DTO JOCTUTAETCS KIIFOUEBBIM clIoBOoM out. Koria BXoHOM apryMeHT CHaOkeH
npepukcom OUt, 3TOMy METOJy MOXKHO TMEpeaaTh HEUHUIIHMATU3UPOBAHHYIO
nepeMeHHyto. [lepemenHas nepenaercst Mo CChUIKE, MTOATOMY JIFOObIE M3MEHEHUS,
BBINTOJTHEHHBIE METOJIOM B MEPEMEHHOM, COXPAHSIOTCS MOCJIC TOTO, KaK OH BEPHET
ympasyieHue. KimroueBoe cJioBo OUL Take TOJDKHO YKa3bIBaThCS MPU BBI30BE METOAA
— TaK e, Kak IIPU €ro OMpeICIICHUH.

YacTUYHBIE KJIACCHI.
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KimroueBoe cmoBo partial (dacTuuHblii) MO3BOJISET ONPEACIUTh Kjace,
CTPYKTYpy uiu wuHTepdeiic, pacmpeaeNeHHbd N0 HecKoiabkuMm (aitnam. Ho
CUTYyAaI[1H, KOTJIa MHOYKECTBY pa3pabOTUYMKOB TPeOyeTCst JOCTYI K OJHOMY U TOMY
e KJIacCy, WJIM K¢ B CHTYaIldHd, KOTJa HEKOTOPbIM reHepaTop Koja TeHEPUpPYyeT
YacTh KJIacca, TaKoe pasjeicHHE Kjlacca Ha HECKOJbKO (DaiIoB MOKET OKA3aThCsI
none3nsiM.  KiroueBoe cimoBo partial mpocro momeraercs mepen  KiiaccoM,
CTPYKTYpOMl unu untepdeiicom.

CraTrueckue Kiacchl.

Cratuyeckuii Kiaacc pyHKIMOHAILHO IPECTABISET COOO0M TO ke caMoe, YTO U
KJacC C MPUBATHBIM CTAaTHYECKUM KOHCTPYKTOpoM. Co3llaTh JK3EMILISP TaKOTO
KJlacca HEBO3MOXHO. Ecim yka3aTh KIIF0OYeBOE CIIOBO static B OOBSIBJICHUU KJiacca,
KOMIWJIATOP OyJeT rapaHTHpOBaTh, YTO K ITOMY KJIacCy HHKOIJga He OyayT
100aBJICHBI HECTATHYCCKUE YWICHBI.

Kitacc Object.

Ruaccel .NET m3nauansHO yHacimenoBanbl oT System.Object. daktuyeckw,
eCIIM TIPU OIpPEJeICHHH HOBOIO Kjacca 0a30BBIM KJIacC HE YKa3aH, KOMITUJISATOP
aBTOMATUYCCKH IIpEJIojaraet, 4To oH Haciemyercsa ot Object.

[TpakTHyeckoe 3HaYEHHE ITOTO B TOM, YTO MOMHMO METOJIOB U CBOWCTB,
KOTOPBIC TIPOTPAMMHUCT OIPEACIIACT CAMOCTOSITEIBHO, TAKXKE MOSBJISIETCS JOCTYI K
MHOXKECTBY ~ OOIIEAOCTYIMHBIX M  3aIHMIIEHHBIX METOJOB-WICHOB, KOTOPHIC
ornpezaeneHsl B kitacce Object. DTH METOIBI TPUCYTCTBYIOT BO BCEX ONMPECIAECMBIX

KJIaccax.

3. O6opynoBaHue U MaTEPHAIIBI

Jlis BBINONAHEHUS] J1TaOOpaTOpHOM pabOThl PEKOMEHYEeTCSl HMCIO0JIb30BaTh
NEPCOHANIBHBIA KOMITBIOTEP CO CIEAYIONIMMHU XapaKTepUCTHUKAMU: 64-pa3psaHblii
(x64) mpoueccop ¢ TaktoBoi yactoroit 1 I'T' 1 Beilie, onepaTuBHas namsatb— 1 ['0 u

BbIIIIE, CBOOOJHOE AUCKOBOE MpOCTpaHCTBO — He MeHee 1 I'0, rpaduueckoe
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ycrporicteo DirectX 9. IlporpammHoe obecriedeHHe: OIEpalMOHHAS CUCTEMA
WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Beimre.

4. YKa3aHUA 10 TEXHUKE 0€30IMaCHOCTH

Texnuka 0e€30MacHOCTH TPU  BBINOJIHEHUH JabOpaTOpHOM  pabOThI
orpezenseTcs: oOMIENPUHITON ISl OJIb30BaTeNei MepCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITeNTbHO HE TPOU3BOIUTH PEMOHT IIEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yZaJieHue MPOrpaMMHOro 00ecIieyeHus; B CIIy4ae HEeUCIPAaBHOCTH MEPCOHAIBHOTO
KOMITBIOTEpA COOOIIUTH 00 3TOM OOCITYXHBAIOIIEMYy EPCOHATY J1abopaTOpuu; HE
KacaTbCsl JNEKTPUUYECKUX PO3ETOK METALTMYECKUMH MpeaIMeTaMu; pabodyee MecTo
M0JIb30BATENsI TEPCOHAIBHOIO KOMIBIOTEPA JOKHO COJEPKAThCSA B YUCTOTE; HE

paspcmacTcCs BO3JIC IICPCOHAIIBHOI'O KOMITBIOTCPA IPUHUMATDL ITWITY, HAIIUTKH.

5. MeTonuka v mopsiIOK BBITIOTHEHH S PAOOTHI

1. Co3pailTe KOHCOJIBHOE MPHUIIOKEHUE B COOTBETCTBUHU C aAJTOPUTMOM,
IpEeICTaBICHHBIM B 1abopaTopHOH padoTe Nel.

2. V3yunTe mpuMep BBINIOJHECHUS 3aJlaHUs], TPEJICTABJICHHBIA B JTAHHOM
pazzere.

3. BeimosHuTEe MHAUBH Y AJTbHOE 3aJaHUE. 3aJaHuUsI OPUEHTHPOBAHBI HA paboTy
C KJIaccaMH.

IIpumMep BbINOJTHEHHS 32/1aHUSA.

Pazpaborate kimacc mius mpenctaBiieHuss oObekTa «IIpsMOyTroabHBIM
napasuienenumnen». Peannsyiite Bce HEOOXOIMMBbIE MMOJS JAHHBIX (3aKPBITHIE) U
METO/IbI TIO3BOJISIOIIHE:

— yCTaHaBJIMBATh U CUUTHIBATH 3HAYEHUS MMOJIEH TaHHBIX;

— BBIYUCIATH 00BbEM MPSMOYTOJIBHOIO MapaieseuIe ia;

— BBIYUCIIATH IIOMIb TOBEPXHOCTH MPSIMOYTOJILHOTO MapasijieenuIe/a;

— BBIBOJIUTB MOJTHYIO HH(POPMALIHIO 00 00bEKTE B KOHCOJIb.
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Permenne naHHO# 3a1a4u COCTOMT U3 JABYX ATAIOB: OOBSIBICHUE KJIacca

Parallelepiped u nemoHcTpalys HCIIOIB30BaHUSA 00OBbEKTA JAHHOT'O KjIacca.

[TosHBIN TUCTUHT TPUMEDPA:

—lusing System;
using System.Collections.Generic;
using System.Lling;
using System.Text;

-Inamespace LR_Three

{

- class Parallelepiped

i

{
1

{
}

J/ MonAa paHHEX NpefcTaBNAwT CTOPCHH Napannenenwnega
private double a, b, c;

f// MeTogw AnA yCTaHOBKW M CYWTHBaHWA SHa4YeHWA nonen
public woid Set_a(double pa) { a = pa; }
public double Get_a() { return a; }

public woid Set_b(double pb) { b = pb; }
public double Get_b() { return b; }

public weoid Set_c(double pc) { ¢ = pec; }
public double Get_c() { return c; }

// MeTop gnA BwuvcneHWA ofbema NpAMOYroNbHOrC napannenenunega
public double GetV()

return a * b * c;
J/ MeTog gnAa BHUYMCASHWA NNOWASW NOBEPXHOCTH MPAMOYTONBHOrC Napanfefsnunegs
public double Gets()

return 2 * (a * b+ b *c+a * c);
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: {// MeTog AnA BwBOAA NOAHOA WHpopMaunwn ob ODBEKTK B KOHCO/b
= : public veid PrintFullInformation()

i
String ztr = " :|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|:'-_‘.r.I "4
: : : : " =" 4
: " OBBEKT NMpAMOYronbHHA Napannenenuneg " o+
"o :I:\'\\.n " +
: : : : W s ok sk ok ok e ok ok ok ok ok ok ok ok sk ok ok o ok ok ok ok i ok i okt ko okt ok ok ok ok ok ok ok ik ok ko ot ok okt ok ook o 1O :
E Consocle.Writeline(str);
E Console.Writeline("CTopoHu npamoyronsHoro napannenenanega:in” +
: "BucoTa = {@8}\n "+
: “anuHa = {1}"+
: "wupuna = {2}", a, b, c);
E Conscle.Writeline("0bbem napannenenwnega paseH {8}", GetV());
E Conscle.Write("Mnowags nosepxHocTw pasHa {8}1", GetS());

L}

b

= class Program
1
= : static void Main(string[] args)

|

: : Conscle.Title = “MpAamoyronbHwid napannenenuneg’™;

E E Console.ForegroundColor = ConscleColor.Yellow;

: : Conscle.BackgroundColor = ConscleColor.Red;

: : Console.Clear();

E E Parallelepiped p;

: | p = new Parallelepiped();

: : p.5et_a(1@.5);

p.5et_b{25.67);

i1 p-Set_c(4e);

E E p.PrintFullInfermaticn();

E E Conscle.Readkey();

Pl

b

b
B nanHoMm npumepe HeoOX0aUMMO 0OpaTUT BHUMaHHUE Ha TOT ()aKT, 4TO BCE
BBIYHCJICHUS BBIMOJHSIOTCSA BHYTPH Kj1acca. Meroa Main coAep>KUT TOIBKO BBI30OBBI
METOIOB KJjlacca, TO €CTh BCSI peanu3alus CKphITa.
B pesynbrare BhIOIHEHUS TPOTPaMMbl OTOOPA3UTCS CIIEIYIOLIEE KOHCOIBHOE

OKHO C BBIBOJIOM UH(OpMAIIUH:
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# ' MpamoyroneHelid Nnapanienenuneg

0OEBLEKT NpPAMOYroAbHHH NapasseAenqnen

CTODDHH NMPAMOYroAbHOr0 MNApAaAAEAENHNEena:

Oeben napaaseaenudnena pased 10781 .4

MNaowaps NoOEEpxXHOCTH pasHa 3432.6%7

25.67
a0

HNuauBuayaabHO e 3a1aHUeE.

Crpoektupyiite Kj1acc, HalOJIHUTE €ro TpeOdyeMoil (hyHKIITMOHATBHOCTHIO,

IPOJAEMOHCTPUPYHTE PabOTOCTIOCOOHOCTH Kiacca.

Bapuant

BLIpEDKGHI/Ie JJIs1 BBIYHM CIICHU A

1.

Kmacc «Illap». Peanu3oBaThb BBOJ M BBIBOJ TNOJEH JAaHHBIX,
BBIUKUCJICHHE 00BEMa, AUMAMETpa U IUIONIAIN MOBEPXHOCTH, a TaKXKe
BBIBOJI MH(popMaImu 06 0ObEKTE.

Kmacc «KyO». PeanuzoBath BBOJ W BBIBOJA TIOJEH JaHHBIX,
BBIUHUCIICHHUE 00BhEMA, IIOIAIA TOBEPXHOCTH, IJTUHBI AMATOHAIIH, a
TaK>ke BBIBOJI MH(POpMALIU 00 OOBEKTE.

Knacc «Cdepa». PeanuzoBaTh BBOA W BBIBOJA IMOJEH JaHHBIX,
BBIYMCIIEHUE 00bEeMa, MaMeTpa U IUIOLAAN MOBEPXHOCTH, a TaKkKe
BBIBOJI MH(GOpMaIK 00 00BEKTE.

Knacc «Touka B mpocTpaHcTBe». Peann3oBats BBOJ U BBIBOJI MOJIEH
JTAHHBIX, BBIYMCIICHUE PACCTOSAHUS 1O BBEACHHOW IOJB30BATEIIEM
TOYKH, PACCTOSHUSA OT Hayaja KOOPAWHAT, a TAKKE BBIBOJ]
uHpopmanuu 006 0ObEKTE.

Kinacc «I'padguk y=x». PeanuszoBarh BBOJ U BBIBOJI MOJICH JTaHHBIX,
BBIYMCJICHHE HHTerpaja QyHKIUM OT a J0 b (BBomdrcs
0JIb30BaTeIeM), JNIMHBI 0Tpe3ka GpyHkiwu ot (, Y(a)) xo (b, y(b)), a
TaK>ke BbIBOJ MH(pOpMaIuu 00 00BbEKTE.

Kmacc «Illap». Peanu3oBaThb BBOJ M BBIBOJ TNOJEH JAaHHBIX,
BBIUMCJICHHE 00BbEMa, AUAMETpa M ILIOMIAJA MOBEPXHOCTH, a TaKKe
BBIBOJI MH(popMaImu 06 0ObEKTE.

Kinacc «Marpunia MXN». PeannzoBath HHULIMATNA3ALMIO 3JIEMEHTOB
MaTpULIbl CIyYaWHBIMU YHCJIAMH, BBIBOJ MATPHUIIbI, HaXOXICHUE
MaKCUMaJbHOTO ¥ MHUHHUMAJIBHOTO 3JIEMEHTOB, a TaK)X€ BBIBOJ
uHpopmMaiuu 006 0ObEKTE.

Knacc «IIpssmoyrosibHbIA TPEYTOABHUK». Peann3oBars BBOA U BBIBOJ
NOJIEN TaHHBIX, BBIYMCIIEHUE TMIIOTEHY3bI, INIOMAAU U IEPUMETPA, a
TaK>ke BBIBOJI MH(OpMaIu 00 00BEKTE.
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Knacc «Otpe3ok». PeanmnzoBaTh BBOJ M BBIBOJ I0JIEM JTaHHBIX
(KoopauHAaThHI HaYajaa ¥ KOOPJAUHATHI KOHIIA OTPE3Ka), BBIYUCIICHUE
JUTMHBI, pAaCCTOSIHUIM Hayaia U KOHI[a OTpe3Ka OT Havaja KOOpIMHAT, a
TaKXe BbIBOJI MH(OpMaIu 00 0OBEKTE.

10.

Knacc «ununap». PeanuzoBats BBOA U BBIBOJ MOJEH JAHHBIX,
BBIUMCIICHHE 00BEeMa, IUIOMIAN IMOBEPXHOCTH, a TaKXXe BBIBO
uH@opMaiuu 00 00bEKTe.

11.

Kiacc «Pomb». PeanmzoBats BBOI 1 BEIBO/I ITOJICH JaHHBIX (AMarOHAIN
poM0Oa), BBIYMCIICHHE IUIOMIAAM, IEpUMETpa, a TaKXKe BBIBOJ
nHopmarum 00 O0BEKTE.

12.

Knacc «Touka B mpocTpaHCcTBe». Peanmn3oBats BBOJ U BBIBOJ MOJIEH
JTAHHBIX, BBIYMCIICHUE PACCTOSIHUS 1O BBEIAEHHOW IOJIb30BATEIIEM
TOYKH, PAaCCTOSIHUS OT Hayaja KOOPAWHAT, a TaK)Ke BBIBOJT
nHpopmaruu 06 0OBEKTE.

13.

Knacc «I'padux y=3x+5». PeamzoBars BBOA 1 BBIBOJ MOJICH JaHHBIX,
BBIUMCIICHWE WHTerpaja GyHKouM oT a g0 b (BBomsaTcs
0JIb30BaTEsIeM), [UTHMHBI 0Tpe3ka ¢pyukimu ot (a, Y(a)) o (b, y(b)), a
TaK>ke BBIBOJI MH(POpMaLU 00 OOBEKTE.

14,

Kinacc «Marpunia MXN». PeannzoBath HHULIMATNA3ALMIO 2JIEMEHTOB
MaTpUIlbl CIyYallHBIMA YHUCJIAMH, BBIBOJ TPaHCHOHUPOBAHHOMU
MaTpULIbl, HAXOKICHUE CPEAHETO ApUPMETHUUYECKOTO BCEX DJIIEMEHTOB,
a Takke BHIBOJ HHPOpMALIU 00 OOBEKTE.

15.

Kiacc «Otpe30k B mpocTpaHCTBE». Peann3oBats BBOJ U BBIBOJ MOJIEH
JAaHHBIX (KOOpAMHATHI Hayajga W KOOPAMHATHI KOHIIA OTpPe3Ka),
BBIUMCIICHHE JUIMHBI, pACCTOSIHUM Hadala 1 KOHIIa OTPE3Ka OT Havalia
KOOPAMHAT, a TAK)Ke BRIBOJ MH(OpMaIiny 00 00beKTe.

16.

Knacc «I'paduk y=x-10». Peamm3oBars BBOJ U BHIBOJI MOJICH JaHHBIX,
BBIUMCIICHHE WHTerpaita ¢QyHKouu ot a g0 b (BBomsarcs
1oJIb30BaTesIeM), JUTMHBI oTpe3ka GpyHkiwu ot (8, y(a)) a0 (b, y(b)), a
TaKkXe BbIBOJ MH(pOopMalnu 00 0ObEKTE.

17.

Kinacc «Marpunia MXN». PeannzoBath HHULIMATNA3ALMIO 2JIEMEHTOB
MaTpUIlbl CIyYallHBIMU YHUCJAMH, BBIBOJ TPaHCHOHUPOBAHHOMU
MaTpPHIIbl, HAX0XKJIEHUE U BBIBOJI CPEHETO apu(PMETHUECKOTO
AJIEMEHTOB B KAXKJOM CTOJIOLE.

18.

Kmacc «Ky6». Peamu3oBaTe BBOJ W BBIBOA TIOJEH JIaHHBIX,
BBIYMCIICHUE 00beMa, IUIOMIAJN MOBEPXHOCTH, JJIMHBI AUArOHAIH, a
TaK>ke BbIBOJI MH(pOpMaLuu 00 O0BEKTE.

19.

Kimacc «Cdepa». PeanmnzoBarh BBOJ U BBIBOJA IOJICH JaHHBIX,
BBIUKUCIICHUE 00BEMa, AMAMETpa U IUIONIAN MOBEPXHOCTH, a TaKXKe
BBIBOJI MH(popMaIu 06 0ObEKTE.

20.

Kitacc « Touka B mpocTpancTBe». Peann3oBars BBOJ M BBIBOJ MOJIEH
JAHHBIX, BBIYMCIICHUE PACCTOSIHUS 10 BBEIACHHOMU I10JB30BATEIIEM
TOYKH, PACCTOSHUSA OT Hayajaa KOOPANHAT, & TAKKE BBIBOJ]
nHpopmaruu 06 0OBEKTE.
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21,

Kinacc «I'paduk y=x». PeannzoBarb BBOJ U BBIBOJ IMOJIEH JTaHHBIX,
BBIUMCJICHHE WHTerpana QyHKOUM OT a Jjgo D (BBomsrcs
I0JIb30BaTesIeM), JNTMHBI 0Tpe3ka GpyHkiwu ot (8, Y(a)) xo (b, y(b)), a
TaKXe BbIBOJI MH(OpMaIu 00 0OBEKTE.

22,

Knacc «Touka B mpocTpancTBe». Peann3oBark BBOA U BBIBOJI MOJIEH
JTAaHHBIX, BBIYMCIICHUE PACCTOSHUSA IO BBEJICHHOM ITOJIb30BATEIIEM
TOYKH, PACCTOSIHWS OT Hadajda KOOPAWHAT, a TAaKXKe BBIBOL
nHpopMarum 00 00BEKTE.

23.

Knacc «I'padux y=-X». Peann3oBats BBOJ M BBIBOJ IOJIE€H JaHHBIX,
BBIUMCIICHHE WHTerpasa GyHKnuE oT a g0 b (BBomsarcs
10JIb30BaTejIeM), JNIMHBI OTpe3ka GpyHkiwu ot (a, Y(a)) xo (b, y(b)), a
TaK>ke BbIBOJI MH(pOpMaLu 00 OOBEKTE.

24,

Kinacc «Ilunuaapy». PeanuzoBaTh BBOA U BBIBOJ MOJIEH TAHHBIX,
BBIUUCJICHUE O00BEMa, IUIOMIAJU ITOBEPXHOCTH, a TaKK€ BBIBO/I
uH(opMaiuu 06 00bEKTeE.

25,

Kiacc «OTpe3ok B IpocTpaHCTBE». Peann3oBaTh BBOI M BBIBOJ TOJICH
JMaHHBIX (KOOpAMHATHI Hayajla M KOOPJMHATHI KOHIIA OTpPE3Ka),
BBIYMCIICHHUE JJIMHBI, PACCTOSHMI Hayajga U KOHIIA OTPe3Ka OT Havalla
KOOPJMHAT, a TaK)Ke BBIBOJ HH(MOpMAIIMH 00 0OBEKTE.

/. Coneprkanue oTyeTa 1 ero popma

Otyet no 1abopaToOpHOM paboTe JOJIKEH COJIEPIKATD:

1. Homep u Ha3BaHue 1a00paTOpHOI paObOTHL

2. llenn mabopaTopHOi paObOTHI.

3. OTBeTHI HA KOHTPOJBHBIE BOIIPOCHI.

4. DxpanHble (OPMBI M JIMCTUHT MPOTPAMMHOIO KOJia, MOKAa3bIBAIOIINE

MOPSIJIOK BBIMOJTHEHUS 1a00paTOpHON paboThl, U pe3yIbTaThl, MOJyYEHHBIE B X0O/Ie €€

BBIITOJIHCHU .

OTtueTr 0 BBINOJIHEHUHU JIAOOpPATOPHOM padOThl B MUCHbMEHHOM BUJE CIACTCS

MPEnOIaBaTeNIo.

8. KOHTpOHBHBIe BOIIPOCHI

1. Yrto takoe kiacc?

2. Yto Takoe cTpykTypa? Uem cTpyKTypa OTIMYaeTcs OT Kiiacca?
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3. Uto Takoe wieHsl kiacca? Kakue rpyniibl WieHOB Kiiacca Bbl 3HaeTe?
4. Kakue TUIBI YICHOB-JaHHBIX BbI 3HaeTe?
5. Kakue tumnb! QyHKIMIA-4JIEHOB KJIacca Bbl 3HaeTe?
6. Kak moMeHsTh IIBET TEKCTA B KOHCOIBLHOM MPUIOKEHUU?
7. Kak momeHsTh IBET (hOHA B KOHCOJILHOM IMPUJIOKESHUH ?
8. Kakne Mo uKaropsl 1OCTYITHOCTH YICHOB KJIacca Bbl 3HaeTe?

9. Kakoe Ki1r04eB0O€ CIIOBO HCIIONB3YeTCs IS CO37aHust 00beKTa Kiacca?
9. Cniucok muTepaTypsl
Jl71st BBITIOTHEHM 1 1a00pATOPHOM paOOTHI, TPU MOATOTOBKE K 3aITUTE, a TAKKE

AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CJICAYIIUC

HCTOYHUKHU: [8].
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JIABOPATOPHAA PABOTA 9. KOHCTPYKTOP KJIACCA. IIEPEI'PY3KA
KOHCTPYKTOPOB KJIACCA.

1. Ilens u conepxkanue

[{ens mabopaTopHO pabOTHI: TOHITH TPUHITUAIIBI PAOOTH KOHCTPYKTOPA.
3agauu 1a00paTOPHOM pabOTHI:
— HAYYUTHCS OOBSABIIATH KOHCTPYKTOP KJTacca;

— HAYUYHUTLCA CO31aBaThb IICPCTPYIKCHHBIC KOHCTPYKTOPLI.

2. TeopeTnueckas 4aCTh

KoHcTpykTOop—3TO METO KJ1acca, KOTOPBIi HE BO3BpAIIaeT 3HAUCHUSI 1 UMEET
TO JX€ caMOoe HWMs, 4TO W Kjacc. Ecnum KOHCTPYKTOp Kilacca HE OmpeesieH
IPOTPAMMHUCTOM SIBHO, TO KOMITUJIATOP CO3JACT KOHCTPYKTOP MO YMOJTYAHHIO.

KoHCTpYKTOpHI TMOAUUHSIOTCS TEM K€ MpaBHJIaM IEPETPy3KH, YTO U BCE
METO/IBI.

B C# nognepxuBaeTcs meperpy3ka METoJI0B — TO €CTh MOXKET CYylIECTBOBATh

HECKOJIKO BEPCHUM OJHOTO METOJa, HO C Pa3HbIMU CUTHATypamMu (METObI
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OTJIUYAIOTCS KOJIMYECTBOM H / UJIM TUIIOM ITapamMeTpoB). UTOObI Iieperpy3uTh METO/,

IIpoCTO OOBIBISAIOTCS MCTOJbI C OIMHAKOBBIMU UMCHAMH, HO Pa3HbBIMH CUTHATYPAMHU.

3. ObopynoBaHue U MaTepHaJIbI

Jlns BBIMOJIHEHUST J1Ta0OpaTOpHON padOThl PEKOMEHIYETCS HCIIOJIb30BaTh
MePCOHAJBLHBI KOMIBIOTEP CO CISAYIOINIMMH XapaKTepUCTUKaMU: 64-pa3psTHbIid
(x64) mporieccop ¢ TakToBoM yactotol 1 I'T'11 1 BeIme, onepatuBHas namsatb— 1 0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 10, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpamMmHoe oOecrieueHHe: OIepaldOHHas CHCTeMa
WINDOWS 7 u Brimre, Microsoft Visual Studio 20112 u Breimre.

4. YKa3aHUA 10 TEXHUKE O€30IMaCHOCTH

Texunka 0e€30MacHOCTH TPU  BBINOJHEHUU J1a0OpaTOpPHOM  pabOTHI
oTpesiesieTCs OOIMICTIPUHSITON TSI TTOJIB30BaTENeH TePCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSTENIbHO HE MPOU3BOIUTH PEMOHT IIEPCOHATHBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJieHue TPOrPaMMHOr0 00ECIIeUeHNS; B CITy4ae HEUCIIPABHOCTH TIEPCOHAIBHOTO
KOMIThIOTEpa COOOITUTH 00 3TOM 0OCITyXKHBAIOIIEMy TEPCOHATY Ja00paTOPHH; HE
KacaThCs AICKTPHUCCKUX PO3ETOK METALNTUICCKUMU TpeaMeTaMu; pabodee MecTo
M0JIb30BATENIS TIEPCOHATIBHOTO KOMITBIOTEpA JOJDKHO COJICPIKAThCSl B UMCTOTE; HE

paspemaercs BO3J€ MePCOHAIBbHOTO KOMIBIOTEPA MPUHUMATh MUY, HAITUTKH.

5. MeTtoarka v mopsI0K BBITIOJTHEHU ST paOOThI

1. JIns BeINOSIHEHUS J1abOpaTOPHOU pabOThl HEOOXOIUMO MOIUDUIIUPOBATH
NPUJIOKEHUE, TIOJYYEHHOE B PE3YJIbTATE BHINOJIHEHUS WHIWBUYaIbHOTO 3a/1aHUs
naboparopHoil padoTsl Nel3.

2. Momudukanus CBOAUTCA K CIEAYIOMIEMY: HEOOXOAUMO OOBSIBUTH H

POJIEMOCTPUPOBATH UCTIOIB30BaHNE 3-4 MeperpyKeHHbIX KOHCTPYKTOPOB Kiacca.
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7. Coneprkanue otyeTa 1 ero popma

OtueTt 1o 1abopaTOpHOU pabOTE TOKEH COJIEPKATh:

1. Homep u Ha3BaHUE 1a00paTOPHOM paOOTHI.

2. llenun mabopaTopHO paObOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. Dkpa"Hble (OPMBI M JMCTUHT TPOTPAMMHOTO KOJa, IOKa3bIBAIOIIUE
TTOPSAIO0K BBITTOTHEHUS JJaOOpaTOPHOM pabOTHI, M PE3yJIbTaThI, TOJTYUYCHHBIC B X0/¢ €
BBITIOJTHECHU .

OTueT 0 BHIMOJHEHUH JTaOOpaTOPHOUM pabOThl B MTHCHbMEHHOM BHJE CAACTCS

pEenoiaBaTenio.

8. KonTponbHbI€ BOIPOCH

1. Yto Takoe kmnacc?

2. YTo Takoe KOHCTPYKTOP Kiacca?

3. UTo Takoe meperpyska MeTo10B?

4. MoXeT au OJIMH KOHCTPYKTOpP KJacca BBI3bIBATh JIPYroil KOHCTPYKTOp?
[Ipexxne dyem otBewyaTh moOnpoOyiiTe peannu3oBaTh TaKOW BBI30B B CBOEM

pa3paboTaHHOM KJtacce.

9. CriucoK IUTEPaTyphI

ILJ'ISI BBIITOJTHCHU I Ha60paTOpHOﬁ pa6OTBI, IIPpU ITOATOTOBKC K 3alllUTC, 4 TAKXKC
AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CICAYLIUC

UCTOYHUKH: [7-8].
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JIABOPATOPHASA PABOTA 10. MHOT'OMOAY JIBHBIE [TPMJIOXKEHUWA

1. llenb u conepxanue

Ilens maGopaTopHOW pabOTHI: HAYYUTHCS MPOSKTHUPOBATH KOHCOJIBHBIC
PUIIOKEHU S Ha OCHOBE HECKOIBKUX COOPOK.

3agauu 1a00paTOPHON PaOOTHL:

— HAyYHTHCS YIPABIATH HECKOIBKHMHU pa3padaThIBAEMBIMH ITPOCKTaMHU B
OJTHOM PEIICHUM;

— HAy4YHUThCS OPraHW30BHIBATH B3aMMOJICUCTBHE HECKOJBKUX MOJyJeH

IIPUJIOKCHU .

2. TeopeTnueckas 4aCTh

B Tepmunonoruu texnonornueckoin miaardopmel .NET He ucnomb3yercs
TIOHSATHE «UcToNHsIeMbld Qaitiny. [TomooHsie daiiisl (*.dIl nam *.exe) xapakTepHbI
JUTSI KOMITHJISITOPOB HEe0E30MMacHOTo Koa.

B Texnonoruu .NET ucnons3yercs tepmun «coopkay. COOpKa — 3T0 MOy b,
B KOTOPOM XPaHHUTCS KOMITMJIMPOBAHHBIN ympaBisieMblid koj. OHa moxoxa Ha

KJIACCUYECKUiA ucTionHsieMbli ¢aiin (*.exe) unu dll-oubnmoTexky, HO UMeeT BaXKHOE
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CBOMCTBO — OHa MOJIHOCTHIO ceOs omuchkiBaeT. COOpKM cofepkaT MeTaJaHHBIE,
KOTOpbIE BKJIIOYAIOT B ce0s1 CBEACHUS 0 COOpKE U 000 BCEX OIMPECIICHHBIX BHYTPH
Hee Tumax, Meronax u T.n. COopka MOXET ObITh YaCTHOW (IOCTYIMHOM TOJIBKO
OJTHOMY TPHUJIOXKEHUIO) WU pa3fesiseMoil (JIOCTYMHOW J1I000MY MPHUIIOKEHUIO
Windows).

B mpeapiaymux  y1abopaTopHBIX  paboTax CTyACHTaM Ipeiarajioch
CIIPOCKTUPOBATh KOHCOJIHBIE TMPHUIIOKEHUS, KOTOPBIE MPEACTABIISIIOT COOOM
OJTHOMO/TyJIbHBIE TIPUIIOKEHUS — eXe-(aitibl.

B mannoii maboparopHoii padote TpeOyeTcs CHpOEeKTHPOBATh MPHUJIOKEHHUE,

KOTOPOE COCTOUT U3 HECKOJBKUX COOPOK (0JIMH MOYJb — (haitn *.exe, ocTajabHbIE —

dil).

3. O0opyaoBaHuE U MaTepUAIIbI

Jlsis BBITTOTHEHUsI JTaOOpaTOpHOH pabOThl PEKOMEHIyEeTCS HCIOJIb30BaTh
NEPCOHAITBHBI KOMIBIOTEP CO CIEAYIONIMME XapaKTepUCTUKaMU: 64-pa3psmHbIii
(x64) mporieccop ¢ TakToBoM yactotol 1 I'T'11 u BeIme, onepatuBHas naMatb— 1 [0 u
BBIIIIE, CBOOOJHOE IMCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmHOe oOecriedeHHe: oOlepalioHHash CHCTeMa
WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brime.

4. Yka3zaHus 110 TEXHUKE 0€30I1aCHOCTHU

Texnuka 0e€30MacHOCTH TPU  BBINOJIHEHUH JabOpaTOpHOM  pabOThI
orpezenseTcs: oOMIENPUHITON ISl TOJIb30BaTeNe MepCOHAIBHBIX KOMITBIOTEPOB.
CaMOoCTOSITeNIbHO HE TPOU3BOAUTH PEMOHT IEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJeHue TPOrpaMMHOro 00eCIeueHusl; B CIy4ae HEMCIPaBHOCTU MEPCOHATIBLHOTO
KOMITBIOTEpA COOOIIUTH 00 3TOM OOCITYXHBAIOIIEMYy MEPCOHATY J1abopaTOpuu; HE

KacaTbCs JJICKTPHUYCCKUX PO3CTOK MCTAIMYCCKHUMU IIPCAMCTAMU, pa60qee MECTO
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IMOJIB30BaTCIIA IICPCOHATIBHOIO KOMITBIOTCPA NJOJIZKHO COACPIKATHCA B HUCTOTC, HC

paspCmacTCs BO3JIC IICPCOHAIIbHOI'O KOMIIBIOTCpA IIPUHUMATD ITHUIITY, HAITMTKH.

5. MeTonuka v mOpsITOK BBITIOTHEHHS PaOOTHI

JIst  BBITIOTHEHHST J1a0OpaTOPHOM pPadOTHl CIPOCKTHPYEM CIIEIyIOIIee
PUJIOKCHUE:

TpeOyercs paspaboTaTh IPUIIOKEHHU E-0TIPOC. [Tonp30BaTemo
MOCJICA0BATEIBLHO 3aJal0TCS BOIPOCHI, 32 KaXIblii BApUAHT OTBETA HAYHCIISIOTCS
omnpeaeneHHple bayuibl. [loce 3aBepiieHust OMpoChl BEIBOJUTCS CyMMa HaOpaHHBIX
OaymoB U Kakoe-mubo pestoMe. Takas mporpamMma MOXKET HCIOJIb30BaThCS IS
OIIEHKHW OCTATOYHBIX 3HAHUH B (hOpME TECTUPOBAHU S, JJISI COCTABJICHHS OTIPOCOB, /IS
caMooOCTIeIOBaHus U T.1I.

[lepen Hauanom co3nanusi MPUIOKEHUS, TO €CTh Mepe]] HEMOCPEICTBEHHBIM
IporpaMMUPOBAHUEM, HEOOXOJIMMO OIPEISTUTHCS: KaKue OOBEKThI W SIBJICHUS
NpPEIMETHONH O00JIACTH W CBSI3W MEXIYy HHMH JIOJDKCH BBISIBUTH IMPOTPAMMHUCT.
O4eBHUHO, YTO ITO:

— BOIIPOC;

— OTBET (HECKOJIBKO TSI KaXKI0T0 BOTIPOCa);

— 0aJJT COOTBETCTBYIOIINA KOHKPETHOMY OTBETY;

— WTOTOBBIC PE3IOME WJIM OLIEHKH, KOTOPHIC BHIBOISTCS B 3aBUCHMOCTU OT
KOJINYECTBA HAOpaHHBIX OAJJIOB.

Bropoe, uTo HE00X0AUMO CAeTIaTh OCYIIECTBUTH (DU3UIECKYIO IEKOMITO3HITHIO
JTAHHOTO TPHJIOKEHHUS, TO €CTh CKOJBKO OTACIBHBIX MOJyJied OyIeT coaep’kaTh
npujiokeHue. B manHom ciyyae:

— 1-p1ii Moysh B BuJie (paiina *.exe mis 3armycka MPUIOKEHUS;

— 2-oii MmoyJib B Buje (aiina *.dll, comeprkaiuii BOpoCkl M OTBETHI;

— 3-uii Mmonynb B Buje ¢aiina *.dll, conepxkamuii coobiienus o pe3yabraTax

TECTUPOBaHUS (OMpOCa).
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Jlexomno3unius, jorudeckass u (Qusznueckas, 3aBepiieHa. s peanuzanuu
MPJIOKEHUST HEOOXOJUMO BBITIOJIHUTH CJIEAYIONINE [Iaru:
1. Coszpaiite KOHCONBHOE TIpuJiokeHUE B cpeae MS VS (mpoekT Ha3oBUTE
Quiz). Ilocie BhIMOTHEHHUS] BCEX HEOOXOMUMBIX JielcTBUM OKHO Solution Explorer

MPUMET CIETYIOIMIUA BUI:

Solution Explorer * X

@ | 2 [F]
. Solution 'Quiz' (1 project)
4 | Quiz

=d| Properties

3| References

] Program.cs

Pucynok 15.1 — CtpykTypa 0lHOMOYJIBHOTO MPUIIOKEHHUSL.

B okne otobOpaxkeHo oxno pemenue (Solution) ¢ mmenem «Quiz» u onuH
IIPOCKT B pamkax perieHus (¢ mmeHeM «Quiz»). TIpoekT comepxuT Qaitn koaa
Program.cs, B koTopoMm ompezaeincHa ¢yHkuus Main. DTor mnpoekt Oyaer
oTKoMIuIMpoBaH B (aitir QUiz.exe (To ecTh (aii I 3anmycKa).

2. CozmamuMm emie oguH (ailyi B pamkax mpoekra QUiz, koTopbiii Oyzaer
cojaepxkaTh kitacc Testing, MO3BOJISIONTNN peaTu30BbIBATh IOTUKY TECTHPOBAHHMS, TO
€CTh BBIBOJ BOIIPOCOB B OMNpPEACIEHHON IOCJIEA0BATEIbHOCTH, BBOJ| BBIOOpa

NOJIB30BaTENS U T. 1. JIJ11 3TOr0 BRI30BEM KOHTEKCTHOE MEHIO MpoekTa (puc. 13.2) u

CO3/aIMM HOBBIN (haiii ¢ uMeHem T esting.cs
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Solutson Explorer
a® ) B E] S
o _;5 Solution "Quiz’ [1 project)
= Build Lj Froperties
Rehuild h References
Clean Bl Program.cs
%% Publish..
@ Live Web Preview Ctrl« Alt+ Enter
2 MewTem.- Ctrls Shifte & Add . |
2 Existing Hern... Shift+ Alt+ A Aidd Reference... |
4 Mew Folder Add Senvice Reference.
=] Windows Form... Add Library Package Reference—
g Liser Cormtrol... -'FL‘;_ Wiew Clazs Diagram
@] Companent.. Set &< Startlip Propect
4% Class.. Shift= Alt-C Debug *
] Mew JavaSeriph.. 2 Add Solution to Source Control...
Al Mew Styleshect.. & Cut Cirb= ¥
Paste trl=¥
> Remove Dl
Fename
Linload F‘rnjﬂ.'t
i Open Foldat in Windows Explarer
@  Maight User Properties
w1t Properties Al Enber

Pucynok 15.2 — JIo6aBneHust HOBOTO KJlacca K MPOEKTY.

[Tocne BoIMOTHEHUS JaHHOTO JAciicTBus B okHe Solution Explorer coctas

npoekTa u3meHuTcs (puc. 15.3).

A Solution 'Quiz’ (1 project)
4 |5 Quiz
> [=d| Properties

. |=3] References

#] Program.cs

#] Testing.cs

Pucynok 15.3 — IIpoekT ¢ HeckonbkuMu (aiftaMu UCXOTHOTO KOa.

Ha gannom stane kimacc Testing He COACPKUT HUKAKOM JIOTHKH.
3. Cosmamum BTOpoii Moayiab B Bujae dIl-ombmmoreku, xoropas Oymaer
COJICpIKaTh BOIPOCHI M OTBETHI. J{JIs1 9TOro BHI30BEM KOMaHAy KOHTEKCTHOIO MEHIO

pemrenust Quiz (puc. 15.4).
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- Q=
L8 ™ snbitinn ‘Quiz’ (1 praject)
4 Build Soluticn Fé&
Rebuild Solution perties
Clean Solution e
qram.cs
Batch Build... :
fhing.cs
Cenfiguration Manager...
Mew Project... Add k
BEasting Project... Set StartUp Projects...
Mew Web Site... [£¥ Add Solution to Source Control..
Existing Web Site... | Pacte ey
2 Mew tem.. Chrl+Shift+A Rename
i Existing Ttemn... Shift+ Alt=4 [5 EEiem Eokierin Wioue Eicres
— [t it e M Properties Ale+Enter

Pucynok 15.4 — JloGaBiieHre IPOEKTa K pelIeHuo VS.

4. B nmosiBUBIIIEMCS TUATIOTOBOM OKHE BbIOepeM Trl rmpoekTa « Class Library»,

B KayeCTBE MEHHM MpoekTa ykaxkeM « Task» (puc. 15.5)

-

(8

=)

Add New Project

Recent Templates [.NET Framewaork 4 - ] Sort by: [Default '] | Search Installed Templ Pl
Installed Templates al 4 e o
. Ecﬁ Windows Forms Application Visual C# 0 W ERE

4 Visual C# il = A project for creating a C# class library
Windows — (.dll}
ot s e y
Web ) | WPF Application Visual C#
Office
Cloud :‘cﬂ Console Application Visual C&
Reporting )
SharePoint 3 % ASP.MET Web Application Wisual C#
Sitverlight =
Test ;ycﬁ Class Library Visual C#
WCF
Workflow ;’ﬁ ASP.NET MVC 2 Web ApplicationVisual C2
Other Languages |4 1=C
ches Prmject Tupes :fﬁ ASP.NET MVC 3 Web ApplicationVisual C#
Database = L=C
Online Templates I c Silverlight Application Visual C# -
Name: Task
Location: D:\University\ YnTaemele ancumnanHel\TEXHENOTMA NpOrpaMMHpoBaE v

Pucynok 15.5 —JlobaBnenre OMOIMOTEKH KIIaccoB K penieHuio Quiz.

[Tocie nobaseHus HOBOro mpoekra okHo Solution Explorer mpumer By,

NoKa3aHHBIN Ha puc. 15.6
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; Solution "Quiz’ {2 projects)
4 [ Quiz
i [=d Properties

+J] References
#] Program.cs
&) Testing.cs

4 [ Task
=d Properties
+J3] References
4] Task.cs

Pucynok 15.6 —Pemenue ¢ HECKOIBKUMH TTPOCKTaAMH.

JIBa mpoekta B omHOM pemiennu QUiz, mpu 3ToM mpoekt QUIzZ momedeH
MOY>)KUPHBIM MPUPTOM. DTO 03HAYAET, YTO MPHU BHI3OBE KOMaHIsl Run Oymer
3almyIieH UMEHHO ATOT npoekT. Cienyer oOpatuth BHUMaHue, uto ¢ain Task.cs
npoekta Task cogepxut Tonbpko myctoit kiace 6e3 kona. [Ipoext Task B niesom e
conepxuT GpyHkuu Main, To ecTh He MOXKET OBITh 3alyIIIeH Ha BHIMOJHEHUE.

5. AnanornuHbM 00pa3oM J00aBUM K PEUICHUIO €Ille OJUH MPOSKT ¢ UMEHEM

«Result» n Tumom «Class Library». Oxno Solution Explorer mpumer Bun:

E Solution "Quiz’ (3 projects)
4 (M Quiz
=d| Properties
~d| References
4 Program.cs
] Testing.cs
4 _E Result
=4 Properties
«d References
=4 Result.cs
4 ,_E Task
=d| Properties
+d References
] Task.cs

Pucynox 15.7 — Bce TpeOyembie MPOEKTHI, B COOTBETCTBUE C (hU3NUECKOU

JIEKOMIO3UIIKEHN, T0OABICHBI K PEIICHUIO.

Jlanee nepexoauM K HAMOJHEHUIO KJIaCCOB TPeOyeMbIM (DYHKIIHOHBATIOM.

6. Momuduriupyem ¢aiin Task.cs mpoekra Task ciaemyromum oopazom:
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[namespace Task

{

f{ Knacc nnA NPeAcTABNEHWA OAHOrD TECTOBOrD SafaHud
b public class SingleTest

{

i public string Questiom {get; set;} // sonmpoc
public List<string» Anmswers; // OTBeTm

: public List<int» Balls; // Banns 3a oToeTw

1

A/ CraTuuecknidl KNacc ANA MPEfCTABAEHHA CNWCKE TECTOBHE 33A3HWA
B public static class Task

: // Cnucok OTASAbBHHX BONPOCOB C OTBETAMM
public static List<SingleTests AllQuestions;

i ff CTaTHvecknil KOHCTPYKTOP ANA HMHULMEAWS3ALMH KOMASKLMH
El : static Task()

i

AllQuestions = new List<SingleTest>()

i

new SingleTest()
Question = "Main - Touka BxOQa Nporpamve . ..7,

Answers = new List<string>() { "1%, "7", "He snan" },
Balls = new List<int>() { 28, 5, @ }

¥

? f new SingleTest()

P {

{ : : Question = "Kako#d onepaTop He ABAAETCA ONEpaTOROM UWKAE?",

: : : Answers = mew List<string»() { "while“, "for™, "if" },

i ; i Balls = new List<int>»() { -5, @, 18 }

1,

: : new SingleTest()

P {

{ i { Question = “Kak obosmauwte cocTaswol onepatop?",

: : : Answers = mew List<string>() € "{ --- ¥ "0 «o0 )7 "€ ... 27},
i i : Balls = new List<int>() { 58, @, @ }

P &

: : new SingleTest()

i

i : i Question = "Yvo obosmavaer cameon ; ",

: i i Answers = new List<string»() { "MycToi cnepatop”, “KoHwey nporpamse”, "He zHan” },
: : : Balls = new List<int>() { 50, 28, @ }

P ¥

.

I

Pucynok 15.8 — Knaccer mpoekra Task.

Cnenyet oOpaTuTh BHUMaHHE Ha TO, 4TO Kiacc T ask craTudeckuii, To eCTh HE
TpeOyeT co3aaHusI 0OBEKTOB.

7. Moaudunupyiite daitn Result.cs mpoekTa Result cienyrormm o6pazom:
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-lnamespace Result

{
- public static class Result
{
: public static List<string> Messages;
: Jf CTaTWYeCcKHH KOHCTPYKTOP
- 5 static Result()
- {
' Messages = new List<string>()
1
; "B Habpanu meree 18 Bannoe! NMnoxo!™,
"B Habpanw He meHee 18 W meHee 48 Bannoe! Hopmaneno!™,
g "Bt Habpanw He meHee 48 Bannos! OTAW4HO"
N ¢
}
i // MeTop Ana sBoseBpaueHWA coobueHWs
- E public static string GetMessage(int Ball)
e 1
: : string mes = "";
i i if (Ball < 1)
§ ; ; mes = Messages[8];
P else if (Ball < 48)
E E E mes = Messages[1];
§ ; else
e k| mes = Messages[2];
E E return mes ;
: 3
¥
}

Pucynok 15.9 — Kiace mpoekra Result.

Coznan onuMH craThueckuil ¢aiin, g MpeACTaBICHUS Pe3yJIbTUPYIOMIUX
COOOIIEHUH.

8. Teneps moguduiiupyem kinacc Tasting mpoekta Quiz. B cBoeii pabote kitace
OyJIeT NCIoJIb30BaTh paHee co3aanHble kiacchl Task u Result, koTopbie HaxoasTCs B
npyrux npoekrax. [loaToMy HEOOX0IMMO YCTAaHOBUT CCHUIKM Ha JAaHHBIC TTPOSKTHI.
JList 3TOrO BHI30BUTE KOMaH Ty (puc. 15.10a) koHTekcTHOTO MeHio nanku References
npoekTta Quiz. [Tocne 3Toro cchliku Ha COOPKH (OTKOMIMIMPOBaHHBIE TPOEKTHI Task

u Result) mosBsitest B crincke cewbuiok Reference (puc. 15.100).
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= |_a Solution 'Quiz’ (3 projects)
- a4 EE Cpuiz P z H g =
= — _,'; Solution 'Quiz’ (3 projects)
i l 4l References a ﬁ Quiz
Add Referance... !.ﬂ crmantt s 1h=r|'.- EI Frnp Ertles
A Seriice Reference. Syt - Rt
e Library Package Reference., i ”j::“lc::‘ il
T bt ' +23 Microsoft.CSharp
A Fystem DateCataSettatensicns
-3 Systemml -3 Result
-3 SyeleimcdmlLing -'j S']l'stem
) Programucs
4] Testng.cs <3 System.Core
4 Reudt <0 System.Data
¢k Propert
: R:::::; -3 System.Data.DataSetExtensions
-f.} Reandt, o= =2 System.XmI
(ol & (B Task .
[ F Properics TZJSE#EﬁmHnmLmq
b B References |3 Task|
A Task.cs -

a

o

Pucynox 15.10 — Jlo6aBneHue CChUIKM HA MPOEKTHI: & — KOMaH/1a KOHTEKCTHOTO

MEHI0; O — CIIUCOK CCBUJIOK Ha MPOEKTHI.

9. Moaudunupyem daiin Testing.CcS uist peaau3aniui JOTHKW TECTHPOBAHUS

(puc. 15.11).

E class Testing

i
E ; public string DoTesting()
; int SumBal = &;
int ans = 8;
foreach (Task.SingleTest p in Task.Task.AllQuestions)
{
: Console Writeline("//// /1AL ITIFIEITAEET A ETEAT" )
Console.Writeline(p.Question);
Console.WriteLine("/// /111 01T0ERETITENTIEELE" )
Console.Writeline("1. "+p.Answers[@8]);
Console.WriteLline("2. " 4 p.Answers[1]);
Console.WriteLine("3. " + p.Answers[2]);
Console.Write("BubepuTe Homep oTBeTa > ");
ans = Convert.ToInt32(Conscle.ReadLine()):
SumBal += p.Balls[ans-1];

}

return Result.Result.GetMessage(SumBal);

Pucynok 15.11 — Kiacc Testing.

10. Momudunupyem yrkiuro Main:
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—Jusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—Inamespace Quiz

{

- class

{

= static wvoid Main(string[] args)

ting newTest = new Testing();
Consocle.WriteLine(™\n\n"+newTest.DoTesting());

e.Readkey();

Pucynok 15.12 — ®ynkaus Main.

3amyCcTUTe NOJIYYEHHOE MPUIOKEHHE. BHUMATENBHO TPOAHATUZUPYNUTE KO

npuinoxeHus. [lonpoOyiiTe U3MEHUTh BOIPOCHI U KX KOJIMYECTBO.

3aTCM, BBIITOJIHUTC MHANBUAYAJIbHOC 3a1aHHC.

HNuauBuayajbHOE 3a1aHHeE.

CrpoeKkTupyiTe MHOTOMOJYJIBHOE TpHIIOKeHHE (3 MOIYIIS), pealln3yrolee

MOCTaBJICHHYIO 3a7a9y. [lepe 1 BEITOTHEHEM TPUITOKEHUS HEO0O0X0IMMO BBITIOJTHUTh

JCKOMITO3HUIIUIO 3a1a49 U BbIIBUTH OCHOBHBIC OOBEKTHI HpGI[MCTHOfI 001acTu.

Bapuant

CrpyKTypa JaHHBIX

1,6, 11,16, 21

[Ipunoxenue OCYILIECTBIISET CIIO’KEHUE

OOBIKHOBEHHBIX L[p06eﬁ, TO €CTh HHUCCII _, __ H

3 12
T.J. Tpebyercs peain30BaTh TOJBKO CIOKEHUE.
HcxomHble claraeMble MoJib30BaTellb BBOJIUT C
KJIABHATYyPBL

2,7,12,17, 22

[Ipunoxxenue OCYILIECTBIISAET YMHOKEHUE

. 7
O0OBIKHOBEHHBIX JIp0o0O€i, TO €CTh Yucen _, "

3 12
T.1. TpeOyeTcs peanu3oBarb TOJIbKO YMHOKEHHUE.
HcxoaHble MHOXHUTENH MOJIb30BATENb BBOIUT C
KJIaBUATYPBL




85

Bapuant

CrpyKTypa JaHHBIX

3,8,13,18, 23

HpI/IJ'IO)KeHI/IG OCYIICCTBJIACT JACJIICHHUC

. 7
OOBIKHOBEHHBIX JIp0o0OCH, TO €CTh Yucen _, u

3 12
T.1. TpeOyercss peanu3oBaTh TOJBKO JENCHUE.
Hcxonuple ApoOM TMOJB30BaTeNb BBOJUT C
KJIABHATYPBL

4,9, 14,19, 24

Peammsyiite  mpuiiokeHHE,  OCYILECTBILIIOLICE
COKpalieHre OObIKHOBEHHOW Japobu. [IpoOb
10JIb30BATENh BBOJIUT C KJIABHATYPBL

5,10, 15, 20, 25

Peanuszyite mporpamMmy i1 BBIOJHEHUS
onepanuid  HaJl  KOMIUIEKCHBIMH  YHCIIAMM:
CJI0)KEHUE, YMHOXEHHE, BBIYMCICHUE MOy
KOMIIJIEKCHOTO 4YHcia. VcxoaHble KOMILJIEKCHBIC
YU CJIa TOJIh30BATENIb BBOJUT C KJIABUATYPHI.

7. Coneprkanue otyeTa 1 ero popma

OtueTt 1o 1abopaTOpHOM paboTE TOKEH COIePKATh:

1. Homep n Ha3BaHmMe 1a00paTOpHOI paObOTHL

2. llenu mabopaTopHOii paObOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

4. DxpanHble (OPMBI M JIMCTUHT MPOTPAMMHOIO KOJia, MOKAa3bIBAIOIINE

MOPSI0K BBITIOJHEHUS JJa0OpaTOPHOM pabOThI, U PE3YJIbTAThI, TOTYUYEHHBIE B X0O/€ €€

BBIITOJTHCHU .

OTyeT 0 BBIOJIHEHUM JTa0OpaTOPHOU pabOThl B MTMCHbMEHHOM BHJE CAACTCS

IMpCIIoA4aBaTCIIto.

8. KoHTpobHBIE BOITPOCHI

1. Yto Takoe craTuyecKkui kJjacc?

2. Yto Takoe cOopka?

3. Kak onpeenuTh NpoeKT M0 yMOJIYaHUIO B MHOTOMOTyJIbHOM PELICHUH ?

4. Kakumu crioco0aMu MOKHO pa3MecTUTh B (aiiyiax onpezesieHue kiacca?
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5. Kako# nmpoeKT Ha4HET BBIMOJHATHCS MEPBBIM €CIIM HECKOIBKO M3 HUX B
OJTHOM pelICHUH cozepkat GyHkimro Main?
6. UTo HeoOXoauMO clienaTh s TOTO, YTOOBI MOSBHIACH BO3MOKHOCTD

MCIIOJIb30BaTh KJIACCHI, OMPE/ICIICHHBIE B IPYTOM MTPOEKTE?
9. Cniucok muTepaTypsl
J1y1s1 BBITTOJTHEHM 1 Ta00pATOPHOM paOOTHI, IIPU IMOATOTOBKE K 3aITUTE, a TAKKE

AJIs1 OTBCTAa Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJb30BaTh CIICAYIIHNC

uctouHuku: [1-3].



87

JIABOPATOPHAS PABOTA 11. OITEP AU KJIACCOB. IIEPET'PY3KA
OIIEPALIUN.

1. Ilens u conepxkanue

Ilenp maGopaTopHON pPabOTHI:

HAYYUTBCA OCYLIECTBIATh MEPETPY3KY

OIICPaTOPOB OTHOCHUTCIIBHO ITOJIB30BATCIIbCKHUX THUIIOB.

3agauu 1a00paTOpHON PaOOTHL:

— W3YYHTH OTIEpaIiH, IO JISKAIIHE TIeperpy3Ke;

— IIOJIYYUTh IPAKTUYECKUE HABBIKU IIEPETPY3KU OIIEPATOPOB.

2. TeopeTnueckas 4aCTh

2.1 Onepanuu. bonpmuHCcTBO oneparwii mpuiio B C# u3 si3pikoB C, C++:

Kareropus Onepaunun
Apudmerndeckue + %1, %
Jlornueckue &, |, N~ && |, !
KonkaTeHanus CTpok +
NHKpEMEHT U IEKPEMEHT ++, --
CpaBHeHUE <, > >= >= == I=
HpI/ICBOGHI/Ie +=, -= [=, *= %= = &= |-, "=, <<=,
>>=
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JocTtyn k wieHy kiacca :

WNupexcanms []

[TpuBenenne )

VYcnoBHast (TepHapHasi) oneparms ?

Cosznmanne 00bEKTOB new

Hudopmariys o Tume sizeof, is, as, typeof,
Koutponp uckmrouenus, cBszanHoro c | checked, unchecked
1EPENOTHECHIEM

2.2 Tleperpy3ka omepanuii OTHOCUTEIBHO Kiacca. PaccMoTpum mpoctoit

KJIacC, HalpuMep, JUIsl IpeJICTaBlIeHUs] 00beKTa « BekTop» (IU1s1 IPOCTOTHI BO3bMEM
BEKTOP Ha miockoctun). [Ipumep 1:

class Vector
f NonAa fanHeX NPeacTaBNAKT CTOPOHW Napannenendnena

public double X, Y¥;

ff KOHCTRYETOpPH
public Vector()

1
3

public Vector(double XCoord, double ¥YCoord)

{
X

Y

XCoord;
YCoord;

)

Kracc co3nan, HO B MaTeMaTHKe MOXKHO BBIMOJHATH CII0KEHHUE (BBIUUTAHUE)
BEKTOPOB M YMHOXXEHHE BEKTOpa Ha YHWCIO, a TaKX€ HaXOAUTh CKaJISPHOE
npousBeneHre BeKTOpoB. HeoOxommmo n100aBUTH 3Ty BO3MOKHOCTH ISl HAIIETO
kjacca « Bektop». OTo 3HAYUT, YTO ONEpPALUU, YKA3aHHBIE B IPUMEPE 2 JOJKHBI
UMETh CMBICIL.

[Tpumep 2:
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Vector a = new Vector(4, 18);
Vector b

new Vector(1@, 15);

[/ BuuMcnedwe cymME BEKTOPOB
Vector SumVector = @ + b}

f/ BudwcneHwe NPOXU3EENEHAA EEKTOPAE Ha YHCOND

ctor MultNum = 2 * a3

[/ BEHYMCNEHWE CKANAPHOrO NPOWEESLEHUA
double Skalar = a * b;

B nanHo# peanusanuu (nmpumep 1) Takue onepanuu B KOJAE HEBO3MOXHBI.

Jlo6aBuM B KJ1acc Eperpy>KEHHbIE OTEPaIIHH.

[Tpumep 3:

class Vectar

1

}

// Tons paHHEX NpefcTaBAswT CTOPOHH Napannenenunegs
public double X, Y;

[/ KoHcTpykTopw
public Vector()

1

}

public Vector({double XCoord, double YCoord)

1

: X = XCoord;

: Y = YCoord;

¥

J/ Teperpyska onepaudy CROMEHWA

public static Vector operator 4(Vector left, Vector right)
1

: return new Vector(left.X 4 right.X; left.¥Y + right.Y);
h

// Neperpyska onepayWv YMHOKMEHWMA BEKTOPa H3 4Yucno

public static Vector operator *({double k; Vector wek)

{
}

return new Vector(k*vek.X, k*vek.Y);

// TMeperpyska onepauwn yMHOMEHWA OBYX BEKTOPOS [CKanspHoe yMmuomesue)
public static double operator *(Vector left; Vector right)

i
h

return left.X * right.X + left.¥Y * right.Y;

[Teperpy3ka omepanuu TOX0ka Ha OOBABIEHHME METO/Aa Kiacca, HO

CYIIECTBYIOT OTJIMYUHUS: HCIOJB3yeTCs KIIIOUeBOoe clioBo Static; wucmonb3yercs

KJIF0OYEBOE CJIOBO operator i CuMBOJI onepaiw (+, *, - ¥ T./1.) BMECTO HMEHU METO/Ia.
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[Tocne Toro kak onepanuu MepPErpyKeHbl, BO3MOKHO BBIIIOJISATH CIETYIOIINE
JICUCTBUSL:

class Progran
{

static void Main(string[] args)
r

1
. new Vector(4, 10);
- b = new Vector(1®, 15);

T
1]

[ BHYNCAEHWE CyMMH BEKTOPOB
- SumVector = a + b;

'/ BudWcnedWwe NpoW3BSQSHWA BEKTOPE Ha YWCAO
= MultNum = 2 * a;

/[ BHYWCNEHWE CKANAPHOro NpoW3BegeHWA
double Skalar = a * b;

/[ MposegeHue CNOXHBX pPac4YeToB
¢ RES =2 %343 * b+ (a™b) " 8

Console,ReadKey();

St

3. O6opynoBaHue U MaTePUAIIBI

JIyis BBIMTOJTHEHHUS J1TaOOpaTOpHOH pabOThl PEKOMEHIYETCS MCIOJIb30BaTh
NIEPCOHAJIBHBIA KOMITBIOTEP CO CIICAYIONIMMHU XapaKTCPUCTUKAMU: 64-pa3psTHbIi
(x64) mporeccop ¢ TakToBoM yactotol 1 I'T'11 u BeINe, onepaTuBHas naMatb— 1 [0 u
BBIIIIE, CBOOOJHOE IMCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmHoe oOecriedueHHe: OIepallioOHHas CHCTEMa

WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Breite.
4. YKa3aHus 1o TEXHUKE O€301MacHOCTH
Texnnka 0€30MaCHOCTH TMpPU  BBIIOJHEHUU J1a0OpaTOpPHOM  padOThI

OIIPCACIACTCA O6IH€HpI’IH$ITOﬁ JJIs1 MOJIb30BaTEeIeH IICPCOHAJIBHBIX KOMIIBFOTCPOB.

CamocToATENbHO HE TPOU3BOAUTH PEMOHT IIEPCOHABHOIO KOMITBIOTEPA, YCTAHOBKY
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¥ yJaJieHue TPOrPaMMHOro 00eCIIeUeHNS; B CITy9ae HEUCIIPABHOCTH TIEPCOHAIBHOTO
KOMITBIOTEpa COOOITUTH 00 3TOM OOCITYKHBAIOIIIEMy MEPCOHATY Ja00paTOpHH; HE
KacaThCsl AICKTPHYCCKUX PO3ETOK METALNTUICCKUMU TpeaMeTaMu; pabodee MecTo
MOJIL30BATENS IEPCOHATBHOTO KOMITBIOTEpA JOJKHO COJIEPIKATHCS B UUCTOTE; HE

pa3pemacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHUMATD MUY, HAITUTKH.

5. MGTOI[I/IKa " IIOPAIOK BBIITOJTHCHU S pa6OTBI

1. Co3naiiTe KOHCOJIbHOE MPUI0KEHHUE.

2. COBMECTHO C MpernojaBareiieM CIPOSKTUPYHTE M pa3paboTalTe Kiacc,
OTHOCHUTEIBHO KOTOPOro Meperpy3uTe onepaiwyu +, - /, *, %, ==, > (kaxupIi CTyJCHT
pa3pabaTbIBaeT CBOl Kiacc).

NupuBuayasjbHbie 3aiaHus (BO3MO KHbIe BAPHAHTHI KJIACCOB):

«BekTop B mpoctpaHcTBe», «Marpunay, «CoTtpyaHuk», «Kommbiorepy,
«ToBap», «OOBeKkT HemBUXKUMOCTH», «KommuekcHoe uuciao», «Kyo»,
«ABTOMOOMIIBY, « CTynenm», « KHauray, « Jluctmmmyza (mpeaMeT)y.

Bo3MmoxxHO mpemyiokeHHWe CBOEro Kiacca WM J0padoTKa Kiacca W3

nabopaTopHoit pabotsl Nel 3.

7. Conepxanue oT4deTa u ero opma

Otyet o nabopaTopHOI paboTe TOJKEH COJIEPIKATH:

1. Homep u Ha3BaHUE 1a00paTOPHOM pabOTHI.

2. llenmn mabopaTopHO paObOTEHI.

3. OTBeTHI Ha KOHTPOJIBHBIC BOTIPOCHI.

4. Dkpanuble (HOpPMBI M JUCTUHT HPOTPAMMHOTO KOJa, IMOKa3bIBAIOIIUE
MOPSIJIOK BBIMOJTHEHMS 1a00paTOpHON paboThl, U pe3yIbTaThl, MOJyUYEHHBIE B X0/I€ €€
BBITTOJTHEHUAL.

OT4eT 0 BBHINOJHEHUU J1a00paTOpHOM pabOThl B MUCHbMEHHOM BUJE CAACTCS

IPENo/IaBaTeNIo.
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8. KoHTponbHBIE BOIPOCHI

1. Yto Takoe KOHCTPYKTOp?

2. Uto Takoe meperpy3ka ormneparopoB? Korga mnpumMeHsieTcs JaHHBIA
MEXaHU3M?

3. lomycTuMm, 4TO AJI KJIacca CO3/IaHa MeperpyKeHHas Oneparus CI0KESHHUSL
MoxxeT i1 ObITh CO37aHa elIe O/IHa OTepallvsl CIIOKEHUS AJ1 JaHHOTO Kjacca?

4. Kakue onepaiinu Hesb3sl Eperpy3uThb?

5. Kakue onepanum HeoOX01UMO NEpPErpy>Karh MOMapHO?
9. Cnucok nutepaTypsl
J1J14 BBINIOJIHEHU S Ta00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aIlIUTE, a TAKKe

A1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CICAYIINUC

ucrounuku: [3], [5].
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JIABOPATOPHAA PABOTA 12. IOCTPOEHUE MEP APXUN KJIACCOB

1. llenb u conepxanue

[{ens mabopaTopHOI pabOThI: NU3yUUTH MEXaHHU3M OpTraHHU3aIlUK HACIEOBAHUS
KJIACCOB.

3agauu 1a00paTOPHON PaOOTHL:

— HAY4YUTHCS OOBSIBIIATH ITPOU3BOTHBIC KIIACCHI,

— Hay4YHUThCS CO3/1aBaTh MEPAPXHUH KJIACCOB;

— HAaY4YUTbHCA UCIT0JIb30BaTh MCXaHU3M HOJ'II/IMOp(I)I/I?)Ma.

2. TeopeTnueckas 4aCTh

2.1 HacnenoBanue peanu3zaunu. Hacinenoanue peanuzanuu (implementation
inheritance) o3HavaeT, YTO TUII MPOUCXOIUT OT OA30BOTO THIIA, TTOTy4Yas OT HETO BCE

IMOJIA-4JICHBI U (bYHKL[I/II/I-IIJ'ICHBI.

CuHTakcuc HacCJICAOBaHUA pCain3allin:
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class IlpoussoonviiiKnacc : bazoswiiiKna cc

{

Il Jlannvie— unenviu pynkyuu — uieHol

Ecnu mnpu ompexeneHun kjgacca HE Yyka3zaH 0a30Bbld kiacc, To C#
mpeJoJiaraet, 4To 0a30BbIM KiaccoM siBisieTcs System.Object.

2.2 Co3manme wuepapxu KiaccoB. llpu HacinepoBaHuM peanu3aluu
POM3BOIHBIN KJIACC HACIIETyET pealn3aliio KaKa0i ¢ yHKImr 0a30BOro TUIIA, €CIH
TOJILKO B €r0 OMpENeJICHNU HE yKa3aHo, YTO peanu3anusi QyHKIIUU TOJKHA OBITH
nepeornpeeseHa.

OnpenenuM  cleaymollyr0  uepapxuto  kimaccop  (puc. 17.1) wm

IIPOACMOHCTPUPYEM, KaK HACJIECAVETCA pPEAJIM3ANNA 1 KaK IEPCOINPEACIAIOTCH

CBOMCTB U METOJIOB.

Yenosek

Crynent Yuurens

Pucynok 17.1 — Uepapxus kiaccos.

Coznmaanm Ko, OMHUCHIBAIOUIUMN NaHHYI0 uepapxuto. Ompenenum 0a30BbIif

KJIaCC:
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class YenoBex

1
public Yenosex(string @, string W, string 0, int Bosp)
{
i GaminuA = @ Mma = W OtuectBa = 0; BospacTt = Bomp;
by
public Yenoeek()
{
: GamunuA = “HeT paHHex"; HWMa = ""; OTmyecTBD = "";
: Bospact = 18;
H
public string ®amwana, Wma, OTwecTso;
private DateTime OaTaPoxgeHwA;
public wirtual string ©MO
{
: get { return ®amdana + " " + Maa + Y " + OTuecTBo; }
by
public int BospacTt
i
: get { return DateTime.Mow.Year - [JaTaPowgeHnws.Year; }
: zet
&
i ! int FopPoxperua = DateTime.Mow.Year - value;
fataPomxpgenwa = Convert.ToDateTime(logPoxgerus.ToString()+".81.81");
T
1
}

OO6paTuTe BHUMaHNE Ha HATHYXE JIBYX KOHCTPYKTOPOB, MEXaHU3M XPAHECHHUS
BO3pacTa YesIoBeKa M KiIrodeBoe cioBo virtual y coiictBa « DMO». KiroueBoe ci1oBo
virtual yka3pIBaeT, 4TO JaHHOE CBOWCTBO OyAET MepeonpeiesicHO B MPOU3BOJIHOM
KJ1acce.

OnpenenuM Npou3BOAHBIN KJIACC « YUUTEIbY
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class ¥YuuTenn: Yencoex
i
public Yuntene()
: :base()
{
fugHOEIEaHME = YueHwEIBaHuWA.Dbes_JIBaHWA;
YuenanCTenens = YuewwelTenewn.bes_Crenemu;
X
public Yuwtene(string @, string W, string 0, int Bozp, Yuedwe3sanua ¥3, YueHweCTensHw ¥C)
i tbase(®, W, O, Bosp)
i
| YueHoe3IBaHHE = ¥3;
i YueHaaCTenedo = ¥C;
1

ublic YuexwedeaHwa YdyeHoe3EaHuwe;
H
public YuenweCTeneds YuyeHAACTEMNSHL]

public owverride string MO

{

‘ get

.

i return YuewasCTeness.ToString() + ", " + YuedHoe3mawwe.ToString() + ", ™ + base.$MD;
E |

}

H

Crnenyet 00paTUTh BHUMAaHHUE Ha UCTIOJIb30BaHUE KITFOUEBOro cjaoBa override y
cBorictBa « DHO», KOTOpOE yKa3bIBaET Ha TO, YTO IAHHOE CBOMCTBO UMEET HOBYIO
peanu3alnio, OTIIMYAIOIIYIOCS OT peau3aiuu 0a30BOro Kjacca.

Omnpenenum BTOPOM MPOU3BOAHBIN Kitacc « CTyIeHT»:

class CTynenT: Yenosex

j public CtypenT(string ¢, string M, string 0, int Bosp, CneywansHocTu Cney)
i :base(®, W, 0, Bosp)
i
i CneyManeHocTe = Cnew;
¥
public CneywansHocTH CNeyMansHOCTL)
public override string ©WO
1
: get
Pl
; : return base.0M0 4+ ", " 4+ CneumanvHocTh.ToString();
)
T
b

B 000ux npor3BOAHBIX KJIaccaXx ClIelyeT OOpaTUTh BHUMAHUE HA pean3aluio
KOHCTPYKTOPOB IPOM3BOJHBIX KJIACCOB, MCIOJIb30BAHUE KIIIOYEBOrO cioBa base B

koje cBorictBa « DUO» u nipu 00BABICHUU KOHCTPYKTOPOB.
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Takxe MHTEpeC MPEACTABIISIIOT TUIIbI TAHHBIX, UCITOJIb3YEMbIC IS YICHOB-
JaHHbIX: «CoenmampbHOCTH», «YueHble3BaHUS», «YueHeleCTeneHu». Bot

OIpCaACICHNA AaHHBIX TI/IHOB-Hepe‘-II/ICJ'IGHI/Iﬁ .

public enum Yuedue3BaHWA
{
: AoueHT,

Npogeccop,
Axanemu,
Bea Zsanua

}

public enum YuedwelTensqu
{
; Kangupaat_Texnudeckux_Hayx,
Kangugat dwzMaTt_Hayk,
KangupaaT_MNeparor u4eckds_Haye,
HokTop ®uzMaTt Hayk,
Bes_CTensHn

}

public enum CneuwanbHoCTH
i
3 HWugopmaunondwe_Cucterm W TexHonoruw,
BesonacHocTe_MHdopMaumMoHHux_CHeTem,
TexHoNorMa_Jaw\Te_Hepopmaum9,
NCuxanorag,

HanoanexTpoHUKa

)

Hakonen, mnpoaeMOHCTpUPYEM HCIOIb30BAHUE OOBSBICHHOW HEpapXuu
KJIACCOB.

B mnporpamme o00bsBUM MaccuB 00bekTOB Tumna «Yemosek». Cremyet
MOHUMATh, YTO TPU OOBSIBICHUU TAKOTO MACCHUBa, €ro JJEMEHTaM MOXKHO
IPUCBANBATh OOBEKTHI JIFOOOTO MPOU3BOJAHOIO Kilacca, MPUYEeM KaXKIbli OOBEKT

Oyzet BecTu ceds Mo-cBoeMy (3a CUeT MepeorpeIesICHUs] CBOMCTB U METOJIOB).
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static void Main(string[] args)

{

; // 0BvABMM maccue nwaeil:

i Yenosex[] mas = new Yenceex[6];

; /f 3anonHvm maccue sHaYeHuAMd pashex (!) Tunce

; mas[®] = new Yenosex("MeTpos”, “Nerp”, “MNerTpoBwu”™, 18);

| mas[1] = new CrynenT("KopoBos™, “Cepredi”, “"BuxToposu”,

: i 19,

i CneyuansHocTH. inbpopmauwonHee_CucTems HW_TexHonoruu) ;

. mas[2] = new YuuTens(“Hukonaes”, “Esremwd”, "Msanosuu,

E : e,

: YueHuEIBAHWA . JOUeHT,

: YuenwelTenenn, Kangugat_Texnuueckwx_Hayx);

; ﬁas[B] = new Ctynent({"Nasnosa”, “"Mapwna®, “AngpeesHa”,

i i 20,

; CneynaneHocTH . HaHo3neKTpoHuKa ) ;

i mas[4] = new Yuurens(“"fposposa”, “"BukTopwa”, "Wropeswa",
E : 50,

; YueHwe3sanua  Npopeccop,

i YuenweCTenenn. JokTop_®wsMaT_Hayx) ;

; ﬁag[s] = new Yenceex("Cugopos”, “Mapk”, “3axaposuy”, 12);
E J// BeiBog wWHbOpaULWK

i for (int i = @; i < mas.Length; i++)

.

E E Console.WriteLine("»»>2333333>  + mas[i].GetType().Name);
i Console.WriteLine(mas[i].o0);

3 & Console.WriteLine("BospacT: " + mas[i].BospacTt.ToString()+"\n"};
E ; Conscle.WriteLine(™"\n");

L}

: Console.Readkey();

¥

B pesynbrare paboThl mporpaMmbl OyIET OCYIIIECTBIICH CIEAYOLTN A BHIBOI:
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B filey /D University/MuTaemele gncymnanne)/Texsonoran nporpammupesarua [F9. LR_Ten/LR_Crne.. E@éj

PIDRDBOIDD YenoBex -
Nevpoe Metp MerpoBuu
BozpacTt: 10

-

1

FRRRIIIRI CTtyneHT
Koposoe Cepred Buxktoposwuy, HMudopraumoHHue_Cuctenn_M_TexHoaoruu
Bospacrt: 19

PRI RRRI YyuTeare
Kanpupat_TexHudeckux_Hayk. [Mouent. Hurosaes Eerenwd Heanoeuu
Bospact= 30

BB DD S CTynenT
Nagaoea MapuHa AHppeesna, HaHosAekTpoHuKa
BospactT= 20

EFS R Yuurteas
Moxtop_MusMar_Hayk. Mpodveccop. [posposa Buktopua HMropesna
BozpacTt: 50

PIDRIBII YeaoBex
Cunopoe Mapk 3axaposuu
Bospacrt: 12

ITonnas AuarpaMmMa THIIOB B IIOJIYYCHHOM IIPHUJIOKCHHUH IIOKA3aHa Ha

puc. 17.2.

: 2 % v
Crynznm £ Program |3 Vurnwe Imaman 2
Class Class Erum
=+ Y=popex
= Methods Lpuewr
= Figlds e
¥ Wain Mpogeccop
T —— &  CncumanshocTs I, Aemnenipe
Henoezx F;
Llmss = Properties Bex_Smanun
el
= Fields B Kot ioake CneyMansHoCTE =
. Enum
A¢ Data®cokg=dus ¥ Cryasut
'r HFlu= Wadopmawroanee_ Cncrems_ M _Texnonormm
& Orgact | .
f UruecTen K Sesonacroc Te_Mndopuadkorbsix_Cacrew
¥ DaunnkR ; Ya — Tewuoanrva_daigdTe_HHdopsiai@n
= - AT i = i
! Properties S oW OAOTHR
= Hospact b Yeropek Hanoxaeporsa
-
= SF =
Methods ields YuemaelTanenu 2
% Yeaomek [+ 1 ow @ Vaeaslrenees Enum
4 ¥ Yuenoslmanue
= Proparties anpugat_Texmauecers_Hayw
= Harpngar_Deakdar_Hayx
= a0 e g ST
-c Hauaar_Megsrormuecoa_Hays
= Methods : !
Aoerop_ Peztdar_Hayx
W Funrere (= 1 o, Sea_Crenesd

Pucynok 17.2 — JluarpamMma TUIIOB MPHIOKEHHs (Co31aHa cpeacTBaMu VS).

CtpykTypsl Bcerna Hacineayrorcs oT System.ValueType. OHu MOoryT Takske

HaCJICJOBATb JIF000€ KOJIMYECTBO HHTep(i)eﬁCOB. Kmaccer BCCrAa HACIICAYIOTCS OT
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OJIHOTO KJjacca Mo BamieMy BbIOOpYy. OHM Takke MOTYT HacjeIoBaTh Jr000e

KOJIMUECTBO MHTEP(EICOB.

3. ObopynoBaHue U MaTepHaJIbI

Jlns BBIMOJIHEHUST J1Ta0OpaTOpHON padOThl PEKOMEHIYETCS HCIIOJIb30BaTh
MePCOHAJBLHBI KOMIBIOTEP CO CISAYIOINIMMH XapaKTepUCTUKaMU: 64-pa3psTHbIid
(x64) mporieccop ¢ TakToBoM yactotol 1 I'T'11 1 BeIme, onepatuBHas namsaTb— 1 I'0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 10, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpamMmHoe oOecrieueHHe: OIepaldOHHas CHCTeMa
WINDOWS 7 u Brimre, Microsoft Visual Studio 20112 u Breimre.

4. YKa3aHUA 10 TEXHUKE O€30IMaCHOCTH

Texunka 0e€30MacHOCTH TPU  BBINOJHEHUU J1a0OpaTOpPHOM  pabOTHI
oTpesiesieTCs OOIMICTIPUHSITON TSI TTOJIB30BaTENeH TePCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSTENIbHO HE MPOU3BOIUTH PEMOHT IIEPCOHATHBHOTO KOMITBIOTEPA, YCTAHOBKY
¥ yJaJieHue TPOrPaMMHOr0 00ECIIeUeHNS; B CITy4ae HEUCIIPABHOCTH TIEPCOHAIBHOTO
KOMIThIOTEpa COOOITUTH 00 3TOM 0OCITyXKHBAIOIIEMy TEPCOHATY Ja00paTOPHH; HE
KacaThCs AICKTPHUCCKUX PO3ETOK METALNTUICCKUMU TpeaMeTaMu; pabodee MecTo
M0JIb30BATENIS TIEPCOHATIBHOTO KOMITBIOTEpA JOJDKHO COJICPIKAThCSl B UMCTOTE; HE

paspermaercs BO3J€ MePCOHAIbHOTO KOMIBIOTEPA MPUHUMATh MUILY, HAITUTKH.

5. MeTtoarka v mopsI0K BBITIOJTHEHU ST paOOThI

1. CozpaiiTe KOHCOJIbHOE MPUJIOKEHHUE B COOTBETCTBUM C AITOPUTMOM,
IpeICTaBJICHHBIM B JlabopaTopHoii padoTe Nel.
2. 3yunTe npumMep CO3AaHUsI HEPAPXUU KIIACCOB, IIPEACTABIICHHBIN B pa3jiee

« Teopernueckoe 000CHOBaHKE» JaHHOM JTa0OpaTOPHOHM pabOTHI.



101

3. ITocTpoiiTe CBOIO HEPAPXHIO KJIIACCOB B COOTBETCTBUHU C WHAMBHUAYaTbHBIM
3amaHueM. B pesynbTaTe BBIMOJHEHHS J1A0OPAaTOPHOM pabOThl JOKHBI OBITH
peanu30BaHbl CIEIYIONIME MEXaHU3MBI:

— UCTOJIb30BaHUE TUMA-TIEPEUnCIeHUs (XOTs1 ObI OJHOTO);

— MCTOJIb30BaHKE IEPEOTPENCIICHHOTO CBOUCTBA (XOTS OBl OTHOTO);

— MCIIOJIb30BAaHKE MEPEOTPEACTICHHOTO METOAa (XOTs ObI OJTHOTO);

— HCIOJIb30BaHKE BbI30Ba 0a30BOT0 KOHCTPYKTOPA;

— HCIIOJB30BAaHUE BBI30BA JI000T0 0a30BOro metoaa (OTIMYHOTO OT
KOHCTPYKTODA).

4. [IporeMOHCTpHUPYHUTE UCTIONB30BAHKUE KJIACCOB, CO3JJaHHON HepapXuH (Jierye
BCEro 3TO CAENaTh C UCIOJIb30BaHUEM MaccuBOB). [Ipu 3ammuTe paboThl yKaxuTe
NPU3HAKUA MPUCYTCTBUS MOJUMOP(HOro MOBEACHUS B IporpaMMme (peaau3aius
nonumMoppusma).

NuauBuayaJbHO e 3aJaHUeE.
CrpoekTupyite Kjiacc, HalOJHUTE ero TpeOyemMoi (yHKIIMOHATHHOCTBIO,

MPOJAEMOHCTPHUPYITE pabOTOCIIOCOOHOCTH Kilacca.

Bapuant Uepapxus knaccoB

1 TexCpencreo

——

ArToMODIIL Bepronér

=

[ pyvrosoitAsTo JerkosoiiAsro

2 KoumnTexHuka

I 3

I I

Cepsep Hoytoyk [1K
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Bapuant

Hepapxus knaccos

3

[ eomeTpus

F 3

HeTwpexyronsHiK

TpeyronsHHE

Kpagpar

Pomi

Haanue

&

Kuura

Kypnan

nPe

i,

]
=]
&

MyneTHmenna

—T

Haotpamenne

Bujeo

—

Pactpoeoe

BektopHoe

Boopyxenne

E

J

Crpenkosoe

Taux

Comoner

Mammii

|

ABHACPENCTRO

I'pysoeuk

F 3

Beproner

| HerpeduTens

Pacrenne

A

|

Tpaea

Hepeno

KycTapnugk
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Bapuant Uepapxus knaccoB
9 [10
I |
O [Hpukaanoe
£ 3
CrpodoauweOC || MnatHeeOC
10 3BM
MobHIsHBIT CranmonapHeii
Muanwer|| Hoyroyk
11 DHEKTPOHHEKA
&
CorTenedon || Doroannapar [Mnanmer
12 TexCpencrro
F 3
ABToMOOHIE Bepronér
L3
['pysosoitAsro JerrosoitAsro
13 britTexuuka
ry
Tenesuzop Yrior MugkposonHoeka
14 9BM
MobmHTsHE CranuoHapHeIi
3
[Mnanwer || Hoyrhyk
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Bapuant Uepapxus knaccoB
15 KanuToeapel
[ 3
Pyuka Opraxaiizep ||Cropociumeareis
16 Maurnus
ABHACPEICTRBO ['py30BHEK
F 3
Beproner Herpeburens
17 Hegpu#muMocTh
A
Keaptupa Hom [Mapax
18 MammiHocTpOEHHE
I |
Tamenoe Cpennee
Tpakrop || Kombaiin
19 SnemYacTuua
F 3
DoTon DNEeKTpOH Hpoton
20 leomeTpus
F 3
MuoroyronsHHK namne
9
[pamIlapannenenunen|| TpeyronsHHK
21 Creunanucr
F 3
Iporpammuct Bpau JeTunk
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Bapuant Uepapxus knaccoB
22 [0
ocC [puxnannoe
3
CeoboauwieOC || [InarueieOC
23 bankkapra
f
Hawkonurensuan || [lnaresnan 3aprnarHan
24 CepeHe
.
Mponaxku JIusunr Kpenur
25 Mebesb
[ 3
Crron MarkMebens|| Hlkad

7. Conep:xanue otuera u ero ¢popma

OtueTt 1o 1abopaTOpHOM paboTE TOKEH COIePKATh:

1. Homep 1 Ha3BaHue 1a00paTOpHOI pabOTHI.

2. llenu naGopaTopHO#l pabOTHI.

3. OTBeTHI Ha KOHTPOJIBHBIC BOIPOCHI.

4. DxpanHblec (OPMBI M JIMCTHHI IPOTrPaMMHOIO KOJa, IOKAa3bIBAIOIIHE
MOPSI0K BBITIOJHEHUS JIa0OPaTOPHOI pabOThI, U PE3YJIbTAThI, TOTYUYEHHBIE B X0O€ €€
BBIITOJIHCHU .

OT4eT O BBINOJIHEHHUH JIJAOOPATOPHON PabOTHl B MUCBMEHHOM BHJIE CAACTCS

IMpCIIoA4aBaTCIItO.
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8. KonTponbHbIE BOIPOCH

1. Yro Takoe HacienoBanue peanu3zanuu’? Kak onucaTb CHHTaKCUUYECKH
HAaCJICI0BAHUE peaTn3aIuu’?

2. JI71s1 4ero UCIob3yeTcs KIIo4YeBoe c10Bo base?

3. MoxHo i mepeonpenemte MeToa kiaacca? CoiicTBa kitacca? JlaHHbBIC
Kiacca?

4. Kak mepeonpeieuTh METO/1 B IPOM3BOJHOM Kjiacce?

5. Jly1st 4ero MCIoab3yeTcs KIIIoueBoe clioBo Virtual?

6. JIs1 4ero uermob3yeTcs KIF4eBoe CII0BO OVerride?

7. Kak moMeHATh 1BET (hOHA B KOHCOJILHOM IPUIIOKEHUH ?

8. Kak mocTpouTh AuarpamMmy THUIIOB JaHHBIX, UCTIOJIb3YEMBIX B TPUIIOKEHUU

cpeactBamu Visual Studio 2008/ 20107?

9. Cxo1bpK0 6a30BBIX KJIACCOB MOXKET OBITH Y J11000r0 Kiacca B C#?

9. Cniucok nuTepaTypsl

J171 BBITIOJIHEHU ST TA00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aIlIUTE, a TAKKe
JUISL OTBETAa HAa KOHTPOJIBHBIE BOIPOCHI PEKOMEHIAYETCA MCIOJIB30BATh CIEAYIINE

UCTOYHUKH: [5-7].
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JIABOPATOPHASI PABOTA 13. PASPABOTKA ITOJIB30BATEJILCKUX
NHTEP®ENCOB

1. Ilens u conepxkanue

[lens nabopaTopHOW pabOTHI: M3YyYUTh HPUHIUMNBI PAOOTHl C THUIIAMH
unrepgeiicop B C#.

3agauu 1a00paTOPHON PaOOTHL:

— HAy4YHUThCS OOBSIBIATE HHTEpderichl B CH;

— Hay4MThCS CO3/1aBaTh KIIACChI, peAIN3yIOIIM e UHTEP( EHCHL;

2. TeopeTnueckas 4aCTh

2.1 HacnenoBanue wuntepdeiicoB. Kpome HacienoBanus peanusanuu
(implementation inheritance) B si3pike C# peann3oBaH MEXaHHM3M HAaCJICIOBaHMUS
untepdeiicos (interface inheritance). Heo6xo1umMo mnoHMMaTh, 4TO HE BCE OOBEKTHO-
OPUEHTHPOBAHHBIC S3bIKU MOAJEPKUBAIOT HHTEP(DEICHI.

Ecim knmacc Hacnmemyer wuHTepdeiic, kimacc kak Obl Oeper Ha ce0s

00s13aTeNbCTBA PeATM30BaTh HEKOTOPBIA (QYHKITMOHAI.
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CunTakcuc HacleqoBaHUsi MHTepdeiica He OTIMYaeTcss OT CHUHTaKchca
HACJICIOBAHNU S pEAIU3aLIUH:

class KnaccPeanusyiowuiilnmepdpetic . Mnmepgeiic

{

Il Tannvie— unenviu hynkyuu— uienol

¥

Ot1anurie OT MEXaHU3Ma HACJIeOBAHUS PEATU3AIUN COCTOUT B TOM, UTO:

- KJacc 00s3aTelbHO JIOJDKEH peaju30oBaTh METOAbl M CBOMCTBA,
NpoJeKIapupoBaHHbIe B MHTepdeiice (HMKaKoWl peanu3annu B HWHTepdeiice He
CYIIECTBYET);

- KJIacC MOXKET pean30BbIBaTh (HACIIEI0BATh) HECKOJIbKO MHTEP(EICOB, TOTIa

Kak 0a30BBIil KJIACC MOXKET OBITH TOJIBKO OJINH.

2.2 OObsBnenue wuHtepdeiicoB. [ns oObsBIeHUs TuUna uHHTEpdeiica

UCIIOJIb3YETCS KIIIoUeBoe ciioBo interface:

public interface ICalculate
{

: void Plus(int pPlus);
void Minus({int pMinus);

¥

public interface IVisual

i

: string Mame { get; set; }
; void DrawObject();

b

B npuenennom npumepe oObsiBiieHbI 1Ba uHTepdeiica: ICalculate u 1Visual.

Wutepdetic ICalculate Bximroyaer nBa mMetoma ¢ ofHUM mapamerpom. U3
Ha3BAHU I BUHO, YTO OJMH METOJI YTO-TO YBEIHMIUBACT, BTOPOU — YTO-TO YMCHBIIIAET
Ha BEIIMYMHY TTapameTpa.

Bropoit untepdetic [Visual conepxxut meton DrawObject 6e3 mapameTpos,
KOTOPBIN IPHU3BaH HAPHUCOBATH OOBEKT, a TAK)KE CBOWCTBO Name, KOTOPOE JOCTYITHO
KaK OJIs1 4YTCHUA, TaK U JJIs 3allMCH.

Cremyer MOHMMATh, 4TO HHTEp(EHCHl HE MPEINONAraloT KOHKPETHYIO

peanu3aiuio METOJ0B, a CBOMCTBA MHTEP(EICOB HEe XpaHAT JaHHBIX. MHTEepdeiic
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JIOJKCH OBITh PEaIM30BaH KJIaCCOM, KOTOPBIM M OITPEICITUT KOHKPETHOE HAIOJHCHHE
METOJIOB ¥ CBOMCTB MHTEpdeiica.
JIJIs MCIoab30BaHUs OOBSBIICHHBIX MHTEP(EHCOB CO37aJMM JiBa KJjacca
Human (uenoBex) u Car (aBToM0oOMIIB).

public class Human

{
i public Human(string pFIOQ, int pAge)
1
FIO = pFIO;
Age = pAge;

¥
private string FIO;
private int Age;

¥

public class Car

i
i public Car(string pManufacturer, string pModel, int pVelocity)

{

Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pvelocity;
¥
private string Manufacturer;
: private string Model;
i private int Velocity;
¥

B xaxmoMm kiacce ompeneneH KOHCTPYKTOP, KOTOPBIM HHUIIAAIM3UPYET
3aKpBIThIE JAHHBIC-YJICHBI KJacca.

TpeOyeTcs mis KaXIO0To Kilacca pealn30BaTh BBHIBOJI B KOHCOJb, a TaKkKe
BO3MOXKHOCTH YBEJIUYCHHUS CKOPOCTH aBTOMOOMJISI U BO3MOXKHOCTH H3MEHEHHUS
BO3pacTa y 4eJIOBEKa.

OToT O00mMi (YyHKIIMOHAT MOXKHO pEajnu30BaTh C HCIOJb30BAHUEM
CJICIYIOLIHUX CITIOCOOOB:

1. oGaBUTH Bce HEOOXOIMMBIEC (PYHKIIMHU B KAX/IbI KJIACC HE3aBUCUMO. DTOT
METO/I MPUBOJUT K «Ppa30yXaHUIO KOJIa», CIOKHON YIPaBIISIEMOCTH KO/Ja.

2. Peaqm3oBath oawH Kjacc, Hampumep Base (06a30BbIii), B KOTOpOM
omnpenenuTh odmue Mmetonbl u cBoiicrBa (Plus, Minus, DrawObject). 3atem

HCITOJIL30BaTh Kjacc Base B kauecTBe 0a30BOI0O JJIs1 KIIaCCOB Humanu Car, IIPpHUYCM B

KaX10M KJIaCCC ICPCOIPCACINTbG MCTOAbI 0a30BOro0 Kjacca ¢ HCIIOJIL30BaHHEM
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KJIF0YEBOTO ciioBa override. ITOT MeTol — HacaeaoBaHue peanu3anuu. [lomyyaercs
HepapXxusi KIacCOB, KOTOPHIE MO CMBICITY M HAIIOJIHEHU IO CUIIBHO OTJIMYAOTCA. XOTS B
JAHHOM TMOJIXO/I€ KJIacChl M KOJ Ooyiee YMmopsAO4YeHBbI, BCE PABHO BO3HUKAET
U30BITOYHOCTH 32 CYET MHOTOKPATHOTO MEPEONpeIeICHUS METOI0B.
3. Omnpexnenenune nHTEpPEHCOB U pealn3alysl BO3MOKHOCTEH HHTEPhECcCoB
JTAHHBIMHU KJIACCaMH.

NmenHo meToa 3 OyAeT MCIOJIb30BaH B JJAHHOH J1abopaTopHOi padoTe.

4. O0opynoBaHHUE U MaTepUaIbl

Jlis BBINOJAHEHUSI JTaOOpaTOpHOM pabOThl PEKOMEHYEeTCSl HMCIO0JIb30BaTh
NEPCOHANIBHBIA KOMITBIOTEP CO CIEAYIOUIMMHU XapaKTepUCTHUKAMU: 64-pa3psaHblii
(x64) mpoueccop ¢ TaktoBoi yactoroit 1 I'T' u BhIie, onepaTuBHas namsatb— 1 ['0 u
BbIIIE, CBOOOJHOE NHMCKOBOE IpocTpaHCTBO — He MeHee 1 10, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmHoe oOecricueHHe: OIepaldoOHHas CHCTeMa

WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brite.

5. YKka3aHus o TeXHUKE 0€30aCHOCTH

Texnnka 0e€30MacCHOCTH TPU  BBINOJHEHUU J1a0OpAaTOpPHOM  pabOTHI
orpezenseTcs: oOMIENPUHITON ISl OJIb30BaTeNe MepCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITeNTbHO HE TPOU3BOIUTH PEMOHT IIEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJieHue IPOrpaMMHOro 00ecIieyeHus; B CIIy4ae HEeUCIPaBHOCTH MEPCOHAIBHOTO
KOMITBIOTEpa COOOLIUTH 00 3TOM 00CITYKHBAIOLIEMy MEPCOHANIY JIab0OpaTOpHH; HeE
KacaThCsl ANEKTPUUECKUX PO3ETOK METAINTMYECKUMH MpeaMeTaMu; pabouee MecTo
MOJIH30BATENS IEPCOHATBHOTO KOMIBIOTEpPA JOJIKHO COJIEPXKAThCA B UYHUCTOTE; HE

paspcmacTcCs BO3JIC IICPCOHAIIBHOT'O KOMITBIOTCPA IPUHUMATD ITUITY, HAIIUTKH.

6. MeTouKa v MOPSIIOK BBITIOTHEHH S PAOOTHI
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1. CozpaiiTe KOHCOJIbHOE MPUJI0KEHUE B COOTBETCTBUU C QITOPUTMOM,
NpEeACTaBICHHBIM B TabopaTopHoil paboTe Nel.

2. Onpenenute B mpuiioxkeHnu kiaaccel Human u Car, a Takxe HHTEpQEnCh
[Calculate u IVisual, mpencraBiennsie B pasfene « TeopeTndeckoe 000CHOBAHUE)
JTaHHOM JTabopaTOpHON pPabOTHI.

3. Peanuszyem Mexanm3m HacienoBanus uHTepderica |Calculate kmaccom
Human. ;151 3TOro BBIMOJHUM CJIEAYIOIINE TCHCTBUS:

3.1. B onpenenennu kiacca ykaxkeM, 9To kiracc Human Haciiemyet nuatepdeiic
ICalculate.

public class Human: ICalculate

i =
3.2. O6paTI/ITe BHHUMAHHUC, 4YTO ITOCJIC 3TOI'0 ITOIIBITKA IMCPEKOMIIUIIMPOBATH

MPOCKT MPUBEACT K OIMHOKAM:

Error List
) 2Emors | 0 Warnings | (i) 0 Messages
Description
@1 ‘LR _Eleven.Human' does not implement interface member ‘LR_Eleven ICalculate. Minus(int)’

@ 2 'LR_ElevenHuman' does not implement interface member ‘LR_Eleven ICalculate. Plus(int)’

To ecTh KOMIHWJIATOP COOOIIAET, YTO MHTEep(Pec HacIeyeTCs KIacCoM, HO
METO/IbI, 3asIBJICHHBIC B UHTEpPeiice, KI1accoM He peain30BaHbl. Peamizyem ux.

3.3. HaBeauTe Kypcop MBI Ha MHTEPAKTUBHOE MTOICPKUBAHKUE U TIOSBUTCS
BBIIIAIAIOIIUM CIIMCOK:

class Human : ZCE'_E:_.'_:-.—_E
)
=

3lic Human(strinZ nfI0. int nAse)
Options to implement interface I

Packpotite ero u BeiOepuTe komanty « Implement interface» (peanuzosatsb

uHTepdeiic).

public class Human: ICalculate
{ _ |-
public Human(str

{ Implermnent interface 1Calculate’

FIO
Age

pFIO; Explicitly implement interface 'ICalculate’
pAge;
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3.4. B ximacce Human nosBATCs ABa HOBBIX METOJIa, KaK U ObLIO OOBSBIICHO B

untepdeiice [Calculate. Onpenenenue kinacca mpuMeT BU:

public class Human: ICalculate

il
: public Human(string pFI0, int pAge)
1
. FIO = pFIO;
:  Age = pAge;
}

private string FIO;
private int Age;

public void Plus{int pPlus)

{
b

throw new NotImplementedException();

public void Minus{int pMinus)

{
}

N WV e —_
}

OOpatutre BHHMMaHUE, YTO B KaXKAbIH CTEHEPUPOBAHHBIM METOJNl cpena
pa3paboTku Jo00aBUIIa KOJ BHI30BA UCKIIOYEHUS, TO €CTh MPOEKT CKOMITHIUPYETCS
6e3 omrO0K HO B IIPOIIECCE BHITIOIHEHU S, TPH MOMBITKE UCIOJIb30BaTh MeTO kI Plus
uin Minus mporpaMMa 3aBEpIIUTCS C OMIMOKaMU. DTO CAENAHO ISl TOTO, YTOOBI
POTPaMMHUCT HE 3a0bLT PeaIn30BaTh TAHHBIE METO/IbI HHTEP(DEHCOB.

B npouecce BoimonHenus ni. 3.1 — 3.3 ObulM MCMOJIB30BAHbI BO3MOXKHOCTH
Visual Studio mo aBTomarm3anmu peanu3zanud HHTepderica. OYEeBHAHO, YTO
uHTepdeiic MOKHO OBLIO peaan30BaTh, CAMOCTOSATEIBHO HANIMCAB JAHHBIN KO/I.

— UCIIOJIb30BaHKE BbI30BAa 0a30BOr0 KOHCTPYKTOPA;

— WCIOJB30BaHUE BBI30BA JIIOOOTO 0a3oBoro wmetona (OTJIIMYHOTO OT
KOHCTPYKTODA).

4. OnpeaenuM OKOHYATEIbHYIO pean3anuio 1 MetoaoB Plus u Minus:
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public woid Plus(int pPlus)

1

Age += pPlus;

h

public wvoid Minus(int pMinus})
i

g Age -= pMinus;

h

5. AHajor4HBIM 00pa3oM peanusyeM HacjaenoBanue narepgeiica 1Visual ps

kiacca Human. OxoHyartenpHO JJIs1 KJ1acca Human INOJTYy4YHUM:
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public class Human: ICalculate, IVisual

{
i public Human(string pFIO0, int pAge)
{
. FIO = pFIO;
Age = pAge;
}
private string FIO;
private int Age;
public veid Plus{int pPlus)
{
: Age += pPlus;
}
:  public void Minus{int pMinus)
i
.| Age -= pMinus;
]
public string Mame
: X
: get
{
; : return FIO + " : " +Age.ToString();
}
E set
{
: : FIO = value;
L B3
-
E public wvoid Drawlbject()
T
: : Conscle. Writeline
a2
: : z 5 o "+
B T Ee—ee \n" +
| s
: = M at
o RE At
. F 3 N
: ; Console . WritelLine{Name);
7
I

6. Peamuzyem unatepdeticer |Calculate u 1Visual mist kiracca Car:
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public class Car: IVisual, ICalculate

1
: public Car(string pManufacturer, string pModel, int pVelocity)
1
: Manufacturer = pManufacturer;
Model = pModel;
g Velocity = pVelocity;
}
private string Manufacturer;
private string Model;
private int Velocity;
public void Plus{int pPlus)
{
Z Velocity += pPlus;
}
public void Minus(int pMinus)
{
Velocity += pMinus;
}
public string Name
{
get
{
i return Manufacturer + " - " + Model +
: * + Velocity.ToString() + "km/h";
}
set
Model = value;
}
}
public void DrawDbject()
{
Console.WriteLine
(
; et B . S R et i I'l‘n " +
5 i / W "o+
in | | 1'!,|'| i &
i "o (@) (@)--- \n"
- )3
: Console.WriteLine(Name);
}
¥

7. Korga Bce kiaccel 1 MHTEpENChl ONpeaeseHbl U Pealn30BaHbl MOXKHO UX
HCI0IB30BaTh. [IpoaeMOHCTPUPYEM HCIIOIB30BAHME TUIIOB JAHHBIX CO3JAHUEM

COOTBETCTBYIOIIMX OOBEKTOB B (PyHKIIMH Main.
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static void Main(string[] args)

{
Conscle.BackgroundColor = ConscleColor.White;
Consecle.ForegroundColor = ConscleColor.Blue;
Consocle.Clear();
Console.Title = "NlabopaTopHas pabBota W11";
Human h = new Human("Weanoes WeaH MsaHoBw4", 5@);
h.Plus{5);
h.Minus(1);
h.DrawObject();
Console.WriteLine(™\nYn\n");
Car car = new Car("Hyundai”, "ix35", 128);
car.Plus(25);
car.Minus(11);
car.Drawdbject();
Console.ReadKey();

¥

8. Bu okHa pazpaboTaHHOTO NPUIIOKEHU ITpeCTaBieH Ha puc. 18.1:

F N
i ' NabopatopHan pabota N211 E‘E‘_E—hJ
o -
! E
SN
/< ~
Meanoe Mean MBaHoBHuY 54
L~ .,
F—— @y @y—
Hyundai — ix35 : 156kmsh
‘| m &
LS

Pucynox 18.1 — KoHcosbHOE MpHIIOKEHHE Ha OCHOBE MHTEP() HCHBIX TUTIOB.

JluarpamMmma THUIIOB JaHHBIX, co3daHHas pemakTopom Visual Studio, mis
pa3pabOTaHHOro IPHIIOKEHHS, T0Ka3aHa Ha puc. 18.2 (cpaBHHUTE ee ¢ AMarpaMMoi

Ha puc. 17.2 B nabopaTopHoit padore Nel7):
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_ [Wizual
[Calculate
" Car £
Class
Program 1 = Fields
Class
| @ Manufacturer
Ohject & | | = Methods e e
Ol | 2% M i
2 ETH -
= ey i ; = Properties
1= Meshods ' Mame
" a-ﬂhje:t I | = Methods
% Equals [+ 1 overoad) C
¥ Car
¥ GetHashCode W DrawiOb
rawy L4
¥ GetType fi 3
o W Mifnuz
¥ Membewis=llone Halculste ¥ Pl
¥ Ohbject TVisual ne
: iicrf:fl-:cEqnc* | Human *
ostring | Class =
ICalculate &
| Interface
=l Fields
o Age = Methods
2 FID W MEnus
= Properties W A
= Mame
= Methods : 3
. TWisual E
¥ DrawObject Interface
¥ Human
¥ Minus =l Properties
¥ Plus e
= pMethods
W DrowOect

Pucynok 18.2 — Jluarpamma KJ1acCOB MPUIIOKECHHSL.

HNuauBuayajbHOe 3a1aHHeE.

CrnpoeKkTupyiTe KJIacChl, HAMOJHUTE UX TpeOyemMon (pyHKIIMOHAIBHOCTBIO,
ompeaenuTe nHTepderic, TpoaeMOHCTPUPYHTE UCIIOIB30BAaHUE 0OBEKTOB Kjlacca
MeTonoB uHTepdeiica. I[locTpoiiTe amarpaMMy KjacCOB CBOETO MPHIIOKEHUS
cpencrBamu Visual Studio.

B kauectBe KJIAacCOB MOXKHO HCHOJIb30BaTh HEPAPXHUI0  KJIACCOB,
pa3paborannyio B JabopatopHoii pabote Nel7. MHtepdeiic crnpoekTupynTe u

peanru3ynuTe caMOCTOSITEIIBLHO.

7. Conmeprkanue oTyeTa v ero popma

Otyet o nabopaTopHOI paboTe JOJIKEH COJIEPIKATH:

1. Homep u Ha3BaHue 1a00paTopHON pabOThL
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2. llenn nabopaTopHOU pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

4. DxpanHble (HOPMBI U JHUCTUHT MPOTPAMMHOIO KO/, TMOKAa3bIBAIOIINE
MOPSIIOK BBIMTOJTHEHUSI Ta00paTOPHOU pabOThI, ¥ pe3yIbTaThl, OJYYSHHBIEC B X01€ €€
BBITIOJIHCHUSL.

OTyeT 0 BBHINOJHEHUM J1A0OPaTOPHOU pabOThl B MTMCHbMEHHOM BHJE CAACTCS

IPENOAABATEIIO.

8. KOHTpOJIBHBIe BOITPOCHI

1. Yro Takoe HacinenoBanue peanuzauuu? Kak onucarb CUHTaKCHMYECKHU
HacJIeJOBAaHUE peanu3anun?

2. JInst 9ero MCIoib3yeTcs KIIFoYeBoe cIoBo base?

3. MoxHo 11 nepeonpenenuTh MeTo]l kiacca? CpoiicTBa kiacca? JlanHble
KJjacca?

4. Yto Takoe HacnenoBaHue uHTepdeiica? YKaxuTe OCHOBHbBIE OTIUYUS OT
HaCJIeI0BaHUs pean3alni.

5. Jlnst yero ucnonb3yercs KiaodeBoe ciaoBo virtual? Jliis yero ucnomiab3yercs
KIIF0OYEBOE CIIOBO Override?

6. MoxeT M OIMH KJacC HacleIoBaThb HECKOJIbKO KiaccoB? Heckonbko
nHTepdericor?

/. BHUMaTenbHO M3y4YUTE KOJ MPUMEPOB JaHHOM J1abopaTopHOM pabOTHI U
MoJiyManTe, Kakum o0pa3om crienu puIpyroTcs MeTo 16l nHTepderica public, private
wi protected? B uyem mpuymHAa NpPUMEHEHHS MMEHHO TaKOro Moau(HKaTOpa

nocrymna?

9. Cniucok nuTepaTypsbl
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J1714 BBIIOJIHEHU ST TA00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aIlIUTE, a TAKKe
JUISL OTBETAa HAa KOHTPOJIBHBIE BOIPOCHI PEKOMEHAYETCA MCIOJIB30BATh CIEAYIINE

MCTOYHHKHU: [6].
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JIABOPATOPHAS PABOTA 14. ®AMJIOBBIN BBOJI-BLIBOJI. PABOTA
C KATAJIOTAMU. PABOTA C ®ANJIAMU.

1. Ilens u conepxkanue

[lenp nabopaTopHOl pabOTHI: HAYYUTHCS MCIIOJB30BaTh MEXaHHU3MBbI
¢ait1oBOro BBOJIa-BHIBO/IA.

3agauu 1a00paTOpHON PabOTHL:

— HAyYHUTHCS IPUMEHATD KJIaCChI I paOOTHI ¢ (hailiiamu;

— HAyYUThCS IPUMEHATD KJIACCHI 71 paOOTHI C KaTaJloraMu;

— HAY4YUTBHCA UCII0JIb30BAaTh IIOTOKW BBOJA-BbIBOAA.

2. TeopeTnueckas 4aCTh

2.1 Knaccel .NET Framework mist peanusariuu onepaiuii BBo1a-BbIBO/IA.

Becy BBOm m BeIBOA B .NET Framework moapa3ymeBaeT HCIIOIB30BaHUE
noTokoB. [loTok — »3TO abcTpakTHOE MPEACTaBICHUE MOCIEI0BATEIHLHOTO
ycrpoiictBa. llocimenoBarenbHOE YCTPOMCTBO — 3TO HEUTO TAKOE, YTO XPAHUT
JAaHHBIE B TMHEWHOU CTPYKTYpPE U TOYHO TAKUM e 00pa3oM 00ecreunBaeT JOCTYI K

HHUM: CUHHUTBIBACT WJIM 3aIIKMCBIBACT 110 OJHOMY 6aﬁTy 3a OJHY CAMHHNIY BPCMCHH.
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Coxpanenue ycTpoicTBa aOCTpakTHBIM O3HA4aeT, YTO JieXkKallhue B OCHOBE
HUCTOYHUK/TIPUEMHUK JAHHBIX MOTYT OBITH CKPBITHL. TakoW ypoBEHb aOCTpaKIIUH
oOecrieunBaeT MOBTOPHOE MCIOJIB30BAHUE KOJAa M IIO3BOJIAET MHUcaTh Oosee
0000IICHHBIE TIPOIEAYpPHl, IMOTOMY UYTO HET HEOOXOAMMOCTH 3a00THUTBCS O
JNEHCTBUTEIIBHOM cIieruuKe rmepeiayn TaHHbIX.

st 06pabotku aitsioB B C# HeoOXoAuMMa CChUIKA Ha MPOCTPAHCTBO UMEH
System.IO. Ilpu oTkpeiTUH daitna co3maercss 00beKT, ¢ KOTOPHIM aCCOIUUPYETCS
noTok. [loToku oOecrneunBarOT MEXaHMU3MBbI CBS3U MKy PaiiylaMy U MporpaMMaMu.

Cpena .NET Framework npenocrapiser Bce HEOOX0UMbIe HHCTPYMEHTHI JIs
3¢ PEeKTUBHOrO UCIOJIb30BaHUS (PalijIOB B PUIOKEHUSIX.

OcCHOBHBIE KJIACChI, HEOOXOAMMbBIC TTPOTPAMMHUCTY:

1. Object — ucxomHblil 6a30BbBIN Ki1acc s Beex kiaccoB ruiatgopmbl .NET
Framework u KkopeHb Hepapxuul TUTIOB.

2. File — cratmueckuii cimy)xeOHBIN Kjacc, MPEIOCTaBISIONUNA MHOMXECTBO
CTaTUYECKUX METOJOB, KOTOpBIE Nal0T BO3MOXKHOCTH IepeMellaTh, CO37aBaTh,
KOITMPOBATh, YIAJATh (Paliibl, ONMpamiiBaTh M OOHOBIATH aTPUOYTHI, a TaKXKe
co3aaBaTh 00BEKTHI MOTOKOB FileStream.

3. Directory — craTuuyeckuii ClOyXeOHBIM Kiacc, IPEIOCTaBIISIONIUAN
MHOECTBO CTATHYECKHUX METOJOB IS TISPEMEIICHUS, KOMMUPOBAHUS U yIaJICHUS
KaTaJoroB.

4.Path — cioyxeOHBIH Kjacc, WCIOJB3YEeMbId JJII MaHHUIYJIHPOBAHUS
MyTEBBIMU UMEHAMH.

5. MarshalByRefObject — pa3pemnraer moctynm k oOBEKTaM 4epe3 TPaHHIIBI
JOMCHOB  TMPWJIOXKEHUS B MPWIOKEHUIX, MOJACPKUBAINX YIAUICHHOE
B3aMMOJICHCTBHE, ATO 0a30BBIM Kiacc g Bcex kiaccoB .NET, mossoisromux
YIAJICHHOE B3aUMO/ICVICTBHE.

6. FileInfo — npencrapnsier pusnueckuii daiia Ha AUCKE, UMEET METOIBI IS
MaHUMIYJIUPOBAaHUS ITUM (aismoM. s mr060ro 00bEKTa, KOTOPHIA YUTACT WIIH
MUIIET B ATOT (aila, JAoKeH ObITh co3aaH o0bekT Stream. Bce merons FileInfo

JAOCTYITHBI U3 00OBEKTHOH nepeMeHHoﬁ, IMIO3TOMY, CCIIN HGO6XOJII/IMO BBIITOJIHUTDH
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TOJIBKO OJHO JelcTBUe, 0ojee 3(PPEKTUBHBIM MOXKET OKa3aThCsl MCIOJIb30BAHUE
merona File, a me coorBercTByMOmIero sk3emiuisipa meroma Filelnfo. Ins Bcex
meTo10B FileInfo TpeGyercs myTh k ¢aiiity, ¢ KOTOpBIM POBOAUTCS onepaius. Bee
craTrdeckue MeTo bl kiacca FileInfo BeimomHsI0T mpoBepKy 0€3011acHOCTH ISl BCEX
MeTo10B. Eciin HeoOX0o Mo UCTIONB30BaTh 00BEKT HEOHOKPATHO, PEKOMEH Iy eTCS
UCIIOJIb30BaTh COOTBETCTBYIOMIUM MeToa sk3emiusipa FileInfo, mockonbky B 3TOM
ciydae IpoBepka 0e30macHOCTH OyJeT TpeOoBaThCs HE BCEr/a.

7. Directorylnfo — mnpencraBiaser ¢Gu3MUYeCKMil KaTalor Ha JUCKE U
NPEOCTAaBIAECT METOJIbl YPOBHS AK3EMIUISIpa JJIs MAaHUMYJIUPOBAHUS KATaJIOTOM.
Knacc Directorylnfo pabGoraer Ttouno Tak xe, kak kjacc FileInfo. D10 00bekT,
MPECTaBIISIIONINNA OTACNbHBIA KaTanor Ha mammHe. [lomobno kmaccy Filelnfo,
MHOTHE U3 BBI30BOB METOJIOB JyOiupyrorcs mexay Directory u Directorylnfo.

8. FileSystemInfo — cayxut 6a3zoBbiM kiaccom ais FileInfo u Directorylnfo,
oOecrieunBasi BO3MOKHOCTh paboThl C (paillamMu U KaTajoramMu OJHOBPEMEHHO,
U CIIOJIB3YS MOJIUMOP(DU3M.

9. Stream — PEI0CTABIISET YHUBEpPCAITbHOE MpeACTaBICHUE
nmocaeaoBarenbHocTH OaiiToB. Kitacc Stream smisercss aOCTpakTHBIM 0a30BBHIM
KJIACCOM BCEX MOTOKOB.

10. FileStream — mpexacraBiser (aityi, KOTOPBI MOXET OBITh 3allKCaH,
MPOYHTAH WIIM TO U JIPYTOE.

11. TextReader — mpeacTaBiisgeT cpeACTBO YTCHUS, IO3BOJISIOIIEE CUNTHIBATh
nocJieI0BaTeIbHble HA0OPHl 3HAKOB. DTOT KJIACC SABJISIETCS a0CTPaKTHBIM 0a30BbIM
KkJ1accoM st StreamReader, KOTOpBIN CUNTHIBAET CUMBOJIBI U3 TTIOTOKOB.

12. TextWriter — mpeacTaBisieT CpeICTBO 3aIIMCH, TO3BOJISAIONICE 3aIUChIBATh
nocjea0BaTelbHbIE HAOOPHI CHMBOJIOB. DTOT KJIACC SIBJISIETCS aOCTPaKTHBIM Oa30BBIM
KJ1accoM Jiyist StreamWriter, KOTOPBI 3alMCHIBAIOT CUMBOJIBI B TTIOTOKH.

13. StreamReader — ynTaeT CUMBOJIbHBIC TaHHBIC U3 MIOTOKA U MOXET OBITH
CO3J/IaH C ucroib3oBanueM kiacca FileStream B kauecTBe 6a30BOTO.

14. StreamWriter — nmumeTr CUMBOJBHBIE JAaHHBIE B IIOTOK M MOXET OBITH

CO3JJaH C MCITIOJBb30BaHUECM KJlaccCa FileStream B kauecTBe 0a30BOTO.
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15. Component — mpenoctaBiser 0a30ByI0 peanu3aiuio HHTEpdeiica
IComponent u feaeT BO3MOXKHBIM COBMECTHOE HCTIOJIb30BaHNE OOBEKTOB Pa3HBIMU
IPUIOKCHUSMHU.

16. FileSystemWatcher — wcnonb3yercs ais MOHHTOpPUHTa (aiaoB u
KaTaJIOTOB U TMPEICTABISAET COOBITHS, KOTOPBIC MPUIIOKEHUE MOXKET NEPEXBATHUTH,
KOT'JIa B ATUX 00BEKTaX MPOUCXOJIAT KAKUE-TO U3MCHEHUSL.

Taxum 00pa3oMm, 3Ta cucTemMa KJ1IacCOB BKIIFOUAET B c€0s1 KJIacChl 171l pabOThI €
datinamu (File, FileInfo), xaramoramu (Directory, Directorylnfo) u morokamu
(FileStream, StreamReader, Stream\Writer).

B OonbiminHCTBE CciydaeB Juist pa3paboTKu OM3HEC-TTPUIIOKEHUN TIOCTATOYHO
JUIIB YEThIPEX KJIACCOB ISl MAaHUITYIMPOBaHUS (aijoBOil cucTeMoil. DTH Ki1acchl
pacnoyioxkeHbl npocTpanctBe umeH System.lO u mpeanaszHaueHbl A pabOTHI €
(baiiioBOM CUCTEMOUM KOMITBIOTEPA, TO €CTh JJIs CO3JaHus, YAAJECHUS MEpeHoca
(aiiyioB U KaTaaoros.

[TepBeie nBa Tmma — Directory u File peamusyioT cBou BO3MOXHOCTH C
MOMOIIBI0 CTATUYECKHUX METOJIOB, MOITOMY JIaHHBIEC KJIACCHI MOXKHO HCIIOJIb30BaTh
0€3 co3/1aHusl COOTBETCTBYIOIINX OOBEKTOB (IK3EMILIISIPOB KJIACCOB).

Cnenyromme tunel — Directorylnfo u  Filelnfo o6Gmagaror cxokumu
(G yHKIHOHABHBIMU BO3MOXHOCTSIMU ¢ Directory u File, HO mOpoXXaeHbI OT KJjlacca
FileSystemInfo, mnostomy peanu3yrorcs IyTeM CO3JaHHUS COOTBETCTBYIOIIMX
AK3EMILISIPOB KIIACCOB.

Knacc FileSystemInfo npenocrasnsier 6a30Bbiil (pyHKIIMOHAN. 3HAYUTEIbHAS
gactb wieHoB FileSystemiInfo npennasnadena s paboTel ¢ OOHIUMH
XapakTepuCTUKaMu (aiiyia uiau KaTtajnora (MeTKaMu BPEMEHH, aTpuOyTaMu U T. II.).

PaccmoTpum HekoTopbie cBoiicTBa FileSystemInfo (tabmuma 19.1).

Tabnuna 19.1- Cpoiictsa kaacca FileSystemInfo.

CBOHCTBO Onucaunue

Attributes [lo3BonsileT MNONYYUTh WM YCTAaHOBUTb aTPUOYTHI IS
JTaHHOTO 00BekTa (haitoBoM cuctemsl. Jist 3TOro CBOMCTBA
MCIIOJIL3YIOTCS 3HAUCHUs U epeuncieHus FileAttributes
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CBOHCTBO

Onucanue

CreationTime

[To3BonsieT TONMYYNUTHh WM YCTAHOBUTH BpPEMs CO3JIaHUS
o0bekTa (hailI0BOM CHCTEMBI

Exists MoxeT ObITh MCIOJB30BAHO AJI TOTO, YTOOBI ONPEICIIUTH,
CYIIECTBYET JIM IaHHBIM 00BEKT (PaiIoBOM CHCTEMBI

Extension [To3BonseT MOMyunTh pacmpenue s daiiina

FullName BosBpamaer nmst ¢aiina wim katanora ¢ ykazaHUEM IMyTH K

HeMy B (aiJIOBOM cHCTEME

LastAccessTime

[To3BoOJIsI€T MOMYYUTHh UM YCTAHOBUTH BPEMs IMOCJIEAHETO
oOpaiieHus K 00beKTy QaigoBoi CUCTEMBI

LastWriteTime

[To3BOMNSET MOMYUNUTh WM YCTAaHOBHUTH BPEMS IOCIEAHETO
BHECEHU S U3MEHEHHH B 00BEKT (PaliI0BOM CCTEMBI

Name

Bos3Bpamaer ums ykazanHoro (aiya. OTO CBONCTBO
JOCTYITHO TOJBKO JJig YTeHUud. /[ KaTamoroB Bo3Bpamniact
UMsl TIOCITIETHETO KaTajiora B uepapxuu, €Ciid 3TO BO3MOXKHO.
Ecnu HeT, BO3BpalllaeT NOJHOCTBIO ONPEJAEICHHOE UM

B FileSystemInfo npexycmorpen Habop metonoB. Hanpumep, meron Delete()

— MO3BOJISAET YAATUTH 00BEKT (aliIOBOM CUCTEMBI C JKECTKOTO aucka, a Refresh() —

00HOBUTH UH(PopMalto 00 00beKTe PaitIOBON CHCTEMBL

2.2 Knaccel aiist paboThI ¢ KaTtajmoramu (haitioBoil CUCTEMBI.

Knacc DirectoryInfo nacneayer wiensl kiacca FileSystemInfo u comepxut

I[OHOJ'IHI/ITGJ'II)HI)II‘/JI Ha60p QWICHOB, KOTOpPBIC MIPCAHA3HAYCHbBI IJIA CO3JdHUA,

ICPCMCIICHIA, Y AAJIICHUA, ITOJIYYCHHU A I/IH(l)OpMaHI/II/I O KaTajiorax M ImoJkKartajorax B

daitnoBoii cucteme. Hanbosiee BakHbIC YIEHBI KJlacca coeprKaTcs B Tadmuie 2.2.

Tab6numa 19.2 - Jlocrynubie uieHsl kiacca DirectorylInfo.

Ynen Onucanue
Create() Co3maroT Katajor (MJId MOoAKATaJor) M0 yKa3aHHOMY ITyTH B
CreateSubDirectory() | dbaitoBoii cucteme
Delete() VY nansier mycroi karajior

GetDirectories()

[T03BOJSACT MOAYUNUTH JOCTYI K IOAKATAJOoraM TEKYIIEro
karajora (B Buje MmaccuBa o0bekToB DirectorylInfo)

GetFiles()

[To3BosIsIeT MOMYyUUTH TOCTYII K (pailiam TeKyIero Karaaora
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YUnen Omnucanue
(B BUE MaccuBa 00bekToB FileInfo)
MoveTo() [Tepemernaer katajior ¥ BCE €ro COJEPKUMOE Ha HOBBIU
azapec B (pailnoBoii cucreme
Parent BosBpaliaeT poauTeIbCKUi KaTalor B nepapxun (HaiioBoit
CUCTEMBI

Pa6ora ¢ Tuniom Directorylnfo HaunHaercst ¢ TOro, 4to co3gaeTCs IK3EMILISIP
kiacca (00OBEKT), TPU BBI30BE KOHCTPYKTOpA B KaueCTBE MapaMeTpa yKa3bIBaeTCs
nyTh K HY>KHOMY KaTtajiory. Eciu Heo0XxonuMo oOpaTUTHCS K TEKYIIeMy KaTajlory
(TO ecTh KaTtajiory, B KOTOPOM B HAaCTOSIIEe BpeMs MPOU3BOAUTCS BBIMOJTHEHUE

NPUJIOKEHUS), BMECTO MapaMeTpa Ucoiab3yercs odozHauenue .". Hanpumep:

/{ Cozpaem obwexT DirectoryInfo,

i

koTopomy BypeT obpawaTecs k Texywemy KaTanory
DirectoryInfo dirl = new DirectoryInfo(".");

/! Coszpaem obwexT DirectoryInfo,

i

koTopomy BygeT obpayaTecAs k kaTanory d:\prim
DirectoryInfo dir2 = new DirectoryInfo{@"d:\prim");

Ecmu  co3maercs oOwekT Directorylnfo, koropelii  cBs3bpIBaeTCs ¢
HECYIIECTBYIOIIMM  KaTaJloroM, TO OyJeT CreHEpUpPOBAHO UCKIIIOUEHHE
System.|O.DirectoryNotFoundException.

CaoiicTBo Attributes kiacca Directorylnfo mo3BosisieT nonyunts nHopmauio
00 arpubytax oOBekTa (aiimoBoi cucTeMbl. BO3MOXHBIE 3HAYEHHUS JTaHHOTO

CBOMCTBA MPUBEACHBI B cieayrouleit Tadnuie 19.3.

Tabmuua 19.3—3nauenus ceorictea Attributes.

3HaueHue Omnucanue

Archive OTOT aTpuOyT HCIHOIB3YETCS TPUIOKEHUSIMU TPU TPOBEIACHUH
PE3EPBHOTO KOMMUPOBAHUS, & B HEKOTOPBIX CIAyYasX - yIAJICHUS
cTaphixX ¢aitoB

Compressed | OnpenaenseT, 4To ¢aii IBISETCS CKATHIM

Directory Omnpexenser, 4To 00bEKT (aIOBOM CHCTEMBI SIBISETCS KATAJIOTOM

Encrypted Omnpexensert, yTo (aiin sBiaseTcs 3 ppoBaHHbIM

Hidden Omnpenensier, yTo (aits ABJISIETC CKPBITHIM (Takoi daiin He Oyaet
BBIBOJIUTHCS TPU OOBIYHOM IMPOCMOTPE KaTajora)

Normal Omnpenensert, 4To (aitn HaXoAUTCs B OOBIYHOM COCTOSTHUU U JIJIS1 HETO

YCTAHOBJICHBI JIIOObIE Ipyrue arpuOyThl. ITOT aTpuOyT HE MOMKET
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3HayeHue Onucanue

UCIIOJIb30BAThCSI C APYTHMHU aTpUOyTaMu

Offline daiin (pacnosioKeHHBIA Ha cepBepe) KIMUPOBaH B xpanuuiie Off-
line Ha KITMEeHTCKOM KOMIThEOTEpE. BO3MOXKHO, YTO TaHHBIE 3TOTO
daitna yxe ycrapenn

Readonly daii J0CTYIIEH TONBKO TS YTCHHS

System @aiin SABASETCA CHUCTEMHBIM (TO €CTh (hailyl SBISETCS YacThIO
ONEPAIMOHHOW CHCTEMbI MJIM HCIOJB3YETCS HMCKIIOYUTEIBHO
orepaIvoOHHOU CUCTEMOM )

Yepes kaacc Directorylnfo mporpammuct mMoxeT coOpaTh MH(OpMAIUIO O

JOUepHUX MojKaranorax. Hanmpumep:

static void printDirect(DirectoryInfo dir)

r

1

: -'1'l'-"‘.-"'-Nf'itELiHEl‘:""”"'”": " 4 dir.Name + " u:-:x:-:xu};

_onsole.Writeline( "Name: {8}", dir.Name);

“onsole.Writeline( "Parent: {8}", dir.Parent);
le.WriteLine(“Creation: {8}", dir.CreationTime);
Console.WriteLine("Attributes: {8}", dir.Attributes.To5tring());

FaL™

Conscle. WriteLine("Root: {@}", dir.Root);

L
Console.WriteLine("FullMame: {8}", dir.FullName);
!
{
I

}

static void Main{string[] args)

1

! DirectoryInfo dir = new DirectoryInfo(@"d:\prim");
printDirect(dir);
DirectoryInfo[] subDirects = dir.GetDirectories();
Console.WriteLine("Haigewo {8} nogeatanoros™, subDirects.Length)
foreach (DirectoryInfo d in subDirects)
1
i printDirect(d);
}

:}
Merton CreateSubdirectory() mo3BosieT co3/1aTh B BELIOPAHHOM KaTaJlore Kak
C€IMHCTBCHHBIN MOJKATAaJIOr, TaK M MHOECTBO IMOJAKATAJIOTOB (B TOM YHCIIC, U
BJIOKCHHBIX JIPYT B J:[pyra). HaHpI/IMepZ
DirectoryInfo dir = new DirectoryInfo(@"d:\prim”};

ffcospann nogkaTanor
dir.CreateSubdirectory("doc");

f/cospann BAOXEHHMA NogxaTanor
dir.CreateSubdirectory(@"book\20@3");

Meton MoveT o() mo3BoIsIeT mEPEMECTUTD TEKYIIMIA KaTaJIOT 10 3aIaHHOMY B
KayecTBe mapaMeTpa azapecy. [Ipn 3ToM BO3MOXHO IPOU3BECTH NTEPEMMEHOBAHUE

karanora. Hampumep:
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DirectoryInfo dir = new DirectoryInfo(@”d:\prim\bmp™};
S (= ¥

dir.MoveTo(@"d: \prim\letter\Haxonaes");

B nmamHoM cmygae  karamor  «bmp»  mepememiaercs 1O aapecy
«d:\prim\letter\Hukomnaep». Tak kak uMs IIepeMeIIaeMOro KaTajiora He COBIIaacT C
KpalHUM TpaBbIM HMEHEM B ajpece HOBOIO0 MECTOIOJIOKECHHs Karajora, TO
MPOU3BOJAUTCS ITEPSUMCHOBAHUE.

PaGorath ¢ kartanoramu (aiiaoBOll CHCTEMbl KOMIBIOTEpA MOXKHO U MPH
nomoIiu kiacca Directory, GyHKIIMOHAIbHBIC BO3MOXXHOCTH KOTOPOTO BO MHOTOM
COBIAMAOT ¢ Bo3MOXxHOcTsMHU Directorylnfo. CnemyeT y4uThIBaTh, YTO YJICHBI
JaHHOTO Kjlacca peaii30BaHbl CTATUYECKH, MOITOMY JUIS UX MCIIOJIb30BAHUS HET
HEOOXOMMOCTH CO3/IaBaTh 00bEeKT. Hampumep:

// Coxpadie noakaTanora HoBsn

Directory.CreateDirectory(@"d: \prim\Hoewid™);

J/ NepemeyeHMe kKatanora HoBwd B8 kaTanor 2812

Directory.Move(@"d: \prim\HoBuit",

: i i @"d:\prim\2812\Hosui");

fﬁnehemﬂEHcBénn kaTanor Hoswd

Directory.Move(@"d: \prim\2812}

: : : ;@"d:lp"iTaEEll-CTapsﬁr};

CJ'IGI[Y@T YUYUTBIBATb, YTO YJAJICHHUC KaTaJlora BO3MOXKHO TOJIBKO KOIr'Za OH
IIyCT. Ha IIPAaKTHUKC KOM6I/IHpr}OT HUCIIOJIB30BAHUE KJIACCOB Directory u

DirectorylInfo.

2.3 Kimaccel myist paboThl ¢ daiframu.

Knacc FileInfo nmpennasnaden mis opranusanuu Joctyrna K Qu3mdeckomy
¢aitry, KOTOpPBIA COAEPKUTCS Ha JKECTKOM IUCKe KommbioTepa. OH MO3BOJISET
noxy4yatb MH(popManuio o0 3ToM (aiine (Hampumep, O BPEMEHHU €ro CO3/aHMs,
pa3mepe, aTpulyTax), a TaKKe IPOU3BOAUTH PA3IMYHBIC ONEPAIIMH, HAIIPUMED, I10
cozmanuio Qaitna wim ero ynanenuto. Kiacc FileInfo macnemyer winensl kiacca
FileSystemInfo 1 comep>uT I0MOJHATEIBHBIN HA0OP YJICHOB, KOTOPBIH MPUBEIICH B

cnemytromei Tadmmie 19.4

Tabmuua 19.4 — Ynens! kiacca Filelnfo.
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Unen Onucanue
AppendText() | Co3maet 00bekT StreamWriter myist 1o0aBIeHUs TEKCTA K Baiiiy.
CopyTo() Konupyer y>xe cymiectByromuii (haiin B HOBBIA Gaid.
Create() Co3naer HOBBIN (aitn u Bo3Bpariaer oobekT FileStream s

B3aUMOJICH CTBUSI C STUM (hailJIoM.

CreateText() | CosmaeT oObekT StreamWriter mjis 3amucu TEKCTOBBIX JaHHBIX
B HOBBI (haii.

Delete() VY nansiet ¢aiin, koropomy cooTBercTByeT 00beKT Filelnfo.

Directory Bo3sBpainaer kaTanor, B KOTOPOM PacIoioKeH TaHHbIA (aill.

DirectoryName| Bo3Bpamaet nojHblid MyTh K JaHHOMY Gairy B (aiioBoit
CHCTEME.

Length Bo3sspariaer pa3mep daiina.

MoveTo() [Tepememaet aiis B yka3aHHOE ITOJIH30BaTENIeM MECTO (3TOT
METOJl TIO3BOJISIET OJHOBPEMEHHO IEPEMMEHOBAThH JAHHBIA
dbaiin).

Name [To3BomsieT mosryunTth nMs (aitia.

Open() OTkpbIBaeT Qailyi ¢ yKa3aHHBIMH IOJIB30BaTEIeM ITpaBaMu

A0CTyIlla Ha YTCHHUC, 3allMCh NJIM COBMCCTHOC N CIIOJIb30BaAHUC C
APYI'UMM ITIOJIB30BATCIISIMU.

OpenRead() Cosnaer 00bekT FileStream, nocTymHbINM TONBKO JIJIS YTCHUS.

OpenText() Co3naer 00bekT StreamReader (o HeM Takike Oy1eT paccka3zaHo
HIUKE), KOTOpPbIM IO3BOJISIET CUMTHIBATH HMHQPOPMALUIO U3
CYIIECTBYIOIIETO TEKCTOBOTO (haiiia.

OpenWrite() Cosmaer 00bekT FileStream, qocTymHbIi 1S YTCHUS M 3aITHMCH.

BonbmnacTBo MeronoB FileInfo Bo3Bpaiaer o6bexThl kitaccoB FileStream,
StreamWriter, StreamReader u T. m., KOTOpbIE MO3BOJISIOT Pa3IuYHBIM 00Pa3OM
B3aMMOJICHCTBOBATH C (paitiioM, Harmpumep, TPOU3BOIUTH YTCHHE UITH 3aITUCh B HETO.

Hanpuwmep:
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File F ext.txt™)
f/f Cosgavwe $anna W noToxa
Streamiriter fOut =
new Streamiriter(f.Create());
f Januce TexcTa B gann
fout.WriteLine("0OMH OBA TPH...");
f JakpuTie danna
fout.Close();
£/ Nonyysenne unpopmauuK o fanne

sole.WriteLine("Name: {@}°, f.Name);

Console Writeline{"File size: {8}",
f.Length);

Console. Writeline("Creation: {8}",

' f.CreationTime);

f.Attributes.Tostring());

Hoctyn k ¢wusndeckuMm (aitmaM MOXKHO TOy4daTh W 4epe3 CTaTUUYECKHUe
MeTo bl Ki1acca File. BonpimnmacTBO MeTO10B 00beKTa FileInfo npencraBiisitor B 3TOM

CMBICTIE 3epKAIbHOE OTpakeHHUE MEeTOJI0B 00bekTa File.

2.4 TloToku B cHCTEME BBOJa-BBIBO/IA.

ITporpammel Ha si3bike C# BBIMOJIHAIOT OTIEPAIK BBOJA-BBIBOJIA ITOCPEICTBOM
IIOTOKOB, KOTOpPBIE MOCTPOCHBI Ha Hepapxuu KiaccoB. ITotok (Stream) — sto
abCTpakuus, KOTopasi TeHepupyeT U nmpuHuMaeT gaHHble. C MOMOIIBI0 TTOTOKA
MOJKHO YATATh JIAHHBIC U3 PA3IUIHBIX HCTOYHUKOB (KJIaBUATypa, (Hailil, mamMsaTh) U
3aIMCBHIBATh B PA3IMYHBIC HCTOYHUKHU (TPUHTED, dKpaH, (aiii, maMsITh).

[lenTpanbHyl0 YacTh MOTOKOBOM cuctembl C# 3aHmMaer kiacc Stream
npocTtpancTBa umeH System.lO. Knacc Stream mpeacraBisieT 6alTOBBIN MOTOK H
SBJISIETCA 0a30BBIM IS BCEX OCTAJbHBIX MTOTOKOBBIX KJAacCOB. [Ipon3BOIHBIMU OT
KJ1acca Stream SIBJISFOTCS KJIACCHI MTOTOKOB:

1. FileStream — GaliToBBIl MOTOK, pa3pabOTaHHBIN s (paiijIoBOro BBOMIA-

BBIBOJIA.
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2. BufferedStream — 3axirouaeT B 000704Ky OaliTOBBIH MOTOK M 100aBIISIET
Oydepuzaiuto, KOTopass BO MHOTUX CIy4asiX YBEIMYHBAET MPOU3BOIUTEIHHOCTD
IPOrPaMMBI.
3. MemoryStream — 6aiiTOBBIII MOTOK, KOTOPBIA HMCIOJIb3YET MaMsTh IS
XpPaHCHHS JIAHHBIX.
[IporpamMMucT MOXKET peain30BaTh COOCTBEHHBIC TOTOKOBBIE Kacchl. OTHAKO

JJIS ITOAaBJIAIOIICTO OOJBIINHCTBA HpI/IJ'IO)KeHI/Iﬁ A0CTATOYHO BCTPOCHHLBIX ITOTOKOB.

2.4.1 BaliTOBBIN MOTOK.

UTo0bI co31aTh OANTOBBIN MOTOK, CBSI3aHHBIN C (ailioM, CO3aeTCsSI OOBEKT
kiacca FileStream. Ilpu 3TOM B Kilacce OMpEIeIeHO HECKOJIbKO KOHCTPYKTOPOB.
Yarire BCero UCIoIb3yeTCs KOHCTPYKTOP, KOTOPBIA OTKPBIBAET MOTOK ISl YTCHHS U
(nm) 3amucu:

public FileStream(string path, FileMcde mode);

[Tapamerp path ompenenser ums (aitna, ¢ KOTOphIM OyJeT CBS3aH IMOTOK
BBO/Ia-BbIBOJIA JaHHBIX. [lapameTp mode ompeaenser pexuM OTKpbITUS (aiiia,
KOTOPBIH MOXKET NPHUHHUMATh OAHO M3 BO3MOXHBIX 3HAUYECHMH, OIpeaeICHHBIX
nepeunciienrem FileMode:

— FileMode.Append — npeana3HaueH it 100aBICHUS JaHHBIX B KOHeIl (aiina;

— FileMode.Create — npegnasHaveH ajis co3qaHus HOBOTO (haiiia, Mpu 3TOM
€CJIH CYIIECTBYET (haiiil C TAKUM e HMEHEM, TO OH OYIET IpeaBapUTEIIBHO YaJICH,

— FileMode.CreateNew — npenHa3HaueH ajs CO3aHus HOBOro (aiiia, mpu
9TOM (paiijI ¢ TAKUM e UMCHEM He JIOJDKSH CYIIeCTBOBATE;

— FileMode.Open — npeaHazHadeH Ajst OTKPBITUS CYIECTBYIOMIEro (aiina;

— FileMode.OpenOrCreate — eciu ¢aiisi CyIecTByeT, TO OTKPBIBAET €ro, B
MPOTUBHOM CJTydae CO3/1aeT HOBBIN;

— FileMode.Truncate — oTkpbIBaeT CyIIecTBYIOLMH (haiiI, HO yceKaeT ero
JUTAHY 10 HYJIS.

Ecnm momeITKa OTKPBITH (paiii oka3anach HEYAaYHOM, TO TCHEPUPYETCS OJTHO

U3 UCKJIIOUCHUI
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— FileNotFoundException — (haiin HEBO3MOKHO OTKPBITh IO TPUYUHE €T0
OTCYTCTBUS;

— IOEXxception — daiin HEBO3MOKHO OTKPBITH M3-3a O OKH BBO/Ia-BBIBO/IA;

— ArgumentNullException — nums daitna npeacrasiser coooit null-3Hauenue;

— ArgumentException — HekoppekTeH mapameTp Mode;

— SecurityException — moss30Batenb He 00J1aacT IpaBaMM JOCTYIIa;

— DirectoryNotFoundException — HekoppeKTHO 3a/1aH KaTajor.

Jlpyras Bepcus KOHCTPYKTOpPa IMO3BOJIIET OTPAHHIHUTh JOCTYII TOJIBKO YTCHUEM
WJTH TOJIBKO 3aITUCHIO;

public FileStream(string path, FiletMode mode, FileAcce ACCESS);

[TapameTtpsl path 1 mode UMeIOT TO k€ Ha3HAYCHHUE, YTO M B MPEIbLIyIIEH
BepcuH KOHCTpyKTOpa. [lapamerp access, onpeaenseT crocod moctymna K Gaiiny u
MOYET MPUHUMATB OJTHO M3 3HAUCHHUM, ONpeIeJICHHBIX mepeunciienneM FileAccess:

— FileAccess.Read — Toipko yTeHUE;

— FileAccess.Write — ToJIBKO 3aIUCh;

— FileAccess.ReadWrite — u urenue, ¥ 3aUCE.

[locne ycraHoBJeHHMsI CBS3M OalTOBOrO MoTtoka ¢ ¢usnueckum Gaitiom
BHYTPEHHHI yKa3aTesb MOTOKA YCTAHABIMBACTCS HA HauaJIbHBIM OalT (haiina.

Jis ureHus ouepeaHoro OalTa M3 MOTOKA, CBSI3aHHOIO C (PU3MUECKUM
daiinom, ucnonszyerca meton ReadByte( ). Ilocne mpourenus ouepeaHoro Oaiita
BHYTPEHHHU U yKa3aTelb IepeMeNaeTcs Ha cleayomuii 6aiut daiina. Ecnu qocturnyT
koHer (aiina, To meton ReadByte( ) Bo3BpammaeT 3HaueHue -1.

Jlnst moOaiTOBOM 3amucH TaHHBIX B MOTOK Hcmonb3yercs meton WriteByte( ).

[To 3aBepmienun paboThl ¢ (paitoM ero HeoOXoaUMO 3aKpbITh. s ATOTO
nocratouHo BbiBaTh Meroa Close( ). Ilpu 3akpeiTum ¢aiina ocBOOOXKIAOTCS
CUCTEMHBIE PEeCypChI, paHee BBIJICJICHHbIE [Tl 3TOro (paiiia, 4To JaeT BO3MOXKHOCTH

HCIOJIB30BaTh UX JIJIsi paOOThI ¢ ApyruMu (aitaaMu.
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[static void Main(string[] args)

Al
i try
{
; // Co3pganve noToXa OAA YTEHWA W3 Panna
é : FileAccess.Read);
f // Co3panwve nNoToKa ANA Fanvck B daln
E FileStream fileOut =
é new FileStream("®afinKonua.txt",
f ' FileMode.Create,
f : E FileAccess.Write);
é int i;
E / B uyMkne NpoM3BogWTCA YTEHWE OgHOro Ganna
é { W OpHOBpEMEHHAA IANWCE COOEPWWMOTO
f // Bo BTOpol dain
E while ({i = fileIn.ReadByte()) != -1)
S |
: : // sanwce ouyepeproro BaWTa B noTox
E E fileOut.WriteByte((byte)i);
oK
E / JaxpeiTe fanwnos
é fileIn.Close();
f fileOut.Close();
g
catch (Exception EX)
{
) Console. Writeline(EX.Message);
i3
'y

B nmannom mpumepe co3matorcs nBa moroka fileln (s urenus GaiitoB u3
¢aiina B nmotok) u fileOut (mya 3anucu GaiiToB u3 noroka B (aitn). Kaxnapii usz
NOTOKOB acCOLIMUPYETCsl cO CBOUM (hailsiom. 3aTeM B IUKJIE MNPOU3BOAUTCS
no6aiitoBoe urenue Qaina «PannCTexkcroM.txt» 10 MOMEHTa, Korga (pyHKUHS
ReadByte( ) BepHeT 3HaueHue -1 (To ecTh JOCTUTHYT KoHell (daitna). [Ipu aTom Ha
Ka)KJIOM MTepaIuy ITMKJIa CYUTHIBACTCS OJIUH OAMT M Ha 3TOM JK€ UTEPAILIMU 3TOT OAUT
3anuceiBaeTcs B (Qain «®DannKonus.txty. Ilocnme Bcex omeparus oba moToka
3aKphIBAIOTCA. Bech Ko, ocCymiecTBISIOMMN padoTy ¢ (dailjaMu 3aKIIOYEeH B
KOHCTPYKIHIO try ... catch. 9To m03BOJSET MOBBICUTH YCTOMYMBOCTh MTPOTPAMMBI K

OIIIMOKAaM.

2.4.2 CUMBOJIbHBIN ITOTOK.
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YT0OBI CO3/1aTh CHMBOJIBHBIN MOTOK HYKHO TOMECTUTh O0BEKT Kilacca Stream
(nanpumep FileStream) BHyTpb 00bekTa Kitacca StreamWriter uiin 00beKTa Kiacca
StreamReader. B »ToM cnyuae OalTOBBIE TIOTOK OyJeT aBTOMATHYCCKH
npeoOpa3oBhIBATHCS B CUMBOJIBHBIH.

Knacc  StreamWriter nmnpeaHa3HayeH JUisi OpraHU3allMM  BBIXOJHOTO
CHMBOJIBHOTO TOTOKA. B HEM onpeenieH0 HECKOIBKO KOHCTPYKTOPOB. OIMH U3 HUX
3aMKUCHIBAETCS CIEAYIOIUIUM 00pazoM:

public StreamWriter(Stream stream);

[TapameTp stream onpenensieT uMsl y>ke€ OTKPBITOro 0aiTOBOTo MOTOKA. DTOT
KOHCTPYKTOp T€eHepupyeT ucKimodeHue Tuna ArgumentException, ecnv moTok stream
HE OTKDBIT JIS BhIBOJA, W uckimodenue Tuna ArgumentNullException, eciu on
(motok) umeet null-3Havenue.

JlpyToil BU1 KOHCTPYKTOPA [T03BOISIET OTKPBITh TOTOK Cpasy yepe3 0OpaleHust
K ¢aiiny:

public StreamWriter(string path);

[TapameTp path onpenensier nMs oTkpbIBacMOTO (aiina.

Hampumep, co3math 3k3emiunsip kiacca StreamWriter MOXKHO ClIeIyrOIIHM
obpazom:

* fileQut =

i iter(
new FileStream(
"daanHukonaeea. txt

e.Create,
FileAccess.Write));

néw

U eme ouH BapuaHT KOHCTpyKTOpa Stream\\riter:

public StreamWriter(string path, bool append);

[TapameTp path onpenenser uMs oTkpsiBaemMoro ¢aiina, a nmapamerp append
MOKET MPUHUMAThL 3HAUEHHE true — el HyKHO J00aBJIsATh IaHHbBIE B KOHEI] (paiia,
nin false — ecnu ¢aiin HeoOXogUMO TIepe3anucarh.

Hamnpumep:

/f DobasnAaem cuMBONM B KOHEel $adna
StreamWriter fileQut 1 =

new StreamWriter("MoR®.txt™, true);
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OO0baBuUB TakuM 00pazoM nepemenHyto fileOut 1 amst 3anucu TaHHBIX B TOTOK

MOXHO 00paTuThcs kK Meroay WriteLine:

!/ Wcnone3oBanue Writeline

fileDut 1.Writeline{"Ctpoka gna sanwcu™);

B nmanHOM crnydae g 3alMCUM MCHOJIB3YETCS METOJ, AaHAJIOTWYHBIN
cTaTHYecKoMy MeToiay kiacca Console. DTo nelCTBUTEIBHO CXOKHE MEXaHHU3MbI
BBO/Ia-BEIBO/IA.

Kiacc StreamReader npennasnaven ij1st opraHu3alfy BXOHOTO CHMBOJILHOTO
notoka. OuH U3 ero KOHCTPYKTOPOB BBITJISIUT CIEAYIONTAM 00pa3oMm:

public StreamReader(Stream stream);

[TapameTp Stream orpenensieT UMs yKe€ OTKPBITOro 0aiTOBOTO IMOTOKA.

DTOT KOHCTPYKTOp TeHEpUPYET uckiatodeHue tuna ArgumentException, ecnu
noToK Stream He oTkpHIT a1 BBoga. Co3marh sk3emIusap kiacca StreamReader
MO>KHO CJICTYIOITUM 00pa3oMm:

fileIn =

new St nReader(

new FileStream(
Ttext.txt",

ie . Open,
ess.Read));

Kak u B ciayuae ¢ ximaccom StreamWriter y kiacca StreamReader ects u
JIPYroi BUJ KOHCTPYKTOPA, KOTOPHIN MO3BOJISECT OTKPHITH (hailil HampsMYIO:

public StreamReader(string path);

[Tapamerp path ompenenser ums oTkpeiBacMoro (aiiza. OOpatutbes K

TAaHHOMY KOHCTPYKTOPY MOKHO CJICITYIOIIIHM 00pa3oM:

sTreamReade fileIn =

new StreamReader

(f@" c: \temp\Hukonaes. txt");
B C# cumBounbl peanu3sytorcs kogupoBkon Unicode. st Toro, 4ToObl MOXKHO
ObUI0 00pabaThiBaTh TEKCTOBBIE (PaWIIbl, COJEpKAIME PYCCKUE CHUMBOJbI,
co3JlaHHble, Hanmpumep, B BIIOKHOTE, peKOMEHyeTCsl BbI3bIBATh CIEAYIOIIUI BU

KOHCTpyKTOpa StreamReader:

@"c:\temp\t.txt",
Encoding.GetEncoding(1251));
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[Mapamerp Encoding.GetEncoding(1251) roBopur o TOM, YTO OyJAeT
BBITIOJTHATHCS TpeoOpa3oBanue n3 kojga Windows-1251 (ogna u3 moaudukammii Koaa
ASCII, comepxamas pycckue cumBoibl) B Unicode. Tun Encoding peanuzoBan B
npocTpaHcTBe uMeH System.Text.

Jlns ureHus naHHbIX U3 moToka fileln MokHO BOCIONB30BATHCS METOIOM
ReadLine. Ilpu stoM ecnu OyaeT AOCTUTHYT KOHel[ ¢aiiga, To meroz ReadLine
BepHeT 3HadeHue null.

PaccmoTpum nipuimMep, B KOTOPOM JaHHBIC U3 OJHOTO (bailyia KOmupyroTes B

APYTOii, HO yXe ¢ HCIojb30BanneM kiacco StreamWriter u StreamReader.

static wvoid Main(string[] args)

{l

[/ CozpaHue CHMBONbHEX NOTOKOB
StreamReader fileIn =
; new StreamReader(
"PannCTercTom. txt”,
. : Encoding.GetEncoding({1251));
Streamiriter fileOut =
"Hosuidaidn. txt"”,
false);

string line;

ff NMoCTpoYHDE CYMTHBAHWE

while ((line = fileIn.ReadLine()) != null)
i
; 'y aas W 3@NMACE CTPOKH
fileQut.WriteLine(line);

}

_ fileIn.Close();
: fileQut.Close();
}

B nmaHHOM mpuMepe OCYIIECTBIISETCS KOIMMPOBAHUE COACPKHMOTO OJTHOTO
CUMBOJILHOTO (haiisia B IpyroMu.

Taxum o6pa3oM, JaHHBIN CTOCO0 KOMTMPOBAHKWS OTHOTO (paiiyia B Ipyrou, maet
TOT € Pe3yJIbTaT, YTO U IPH HCIOJb30BaHUU OAMTOBBIX MOTOKOB. OJHAKO, €ro
pabota OyaeT meHee 3P heKTUBHOMN, T.K. OyACT TPATUTHCA JOTIOJHUTEILHOE BpeMs Ha
npeoOpa3oBaHre OaliTOB B CHMBOJBL. Y CHMBOJIBHBIX TMOTOKOB €CTh U CBOH

INpCUMYyHICCTBA. HaHpHMep, MOXKHO HCIIOJBb30BaTh PCTYJIAPHBIC BBLIPAXKCHUA 1A

MOMCKa 3aJJaHHbBIX (DpParMEHTOB TEKCTa B (aie.
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2.4.3 IlepenamnpaBiieHre CTaHIAPTHBIX TOTOKOB.

Tpems cTanAapTHBIMU TOTOKAMH, JOCTYI K KOTOPBIM OCYIIECTBIISIETCS YEPE3
cBoiictea Console.Out, Console.In u Console.Error, moryr momb3oBaThcsi Bce
porpaMMel, paboTtariire B npoctpaHcTBe uMeH System. CBoiictBo Console.Out
OTHOCHUTCSI K CTaHAAPTHOMY BBIXOJHOMY MOTOKY. [lo ymMOI4aHUIO 3TO KOHCOJb.
Hanpuwmep, npu Bei3oBe MeToaa Console. WriteLine() nadopmaiusi aBTOMaTHYECKH
nepenaetcs B noTok Console.Out. CoiictBo Console.In oTHOCUTCS K cCTaHIapTHOMY
BXOJHOMY IOTOKY, HCTOYHUKOM KOTOPOIO IO YMOJIYAHUIO SBJISIETCS KJIaBUATYpa.
Hanpumep, npu BBOAE NaHHBIX C KJIaBHATypbl MH(GOpPMALUs aBTOMAaTUYECKH
nepenaercs notoky Console.In, kK KOTOpoMy MOKHO OOPATUTHCA C MOMOIIIBIO METOJA
Console.ReadLine(). Cgoiicteo Console.Error otHocutcs k  omubkam B
CTaHJIapTHOM IIOTOKE, MCTOYHUKOM KOTOPOIO TAaKX e MO YMOJIYAHHIO SIBIISIETCS
KOHCOJIb. OIHAKO 3TH MOTOKU MOTYT OBITH IT€pEHaIpaBIeHbI Ha JTI000E COBMECTUMOE
yCTPONCTBO BBOJIa-BBIBOJIA, HAIPUMEP, HA paboTy ¢ PpuznueckuMu Qaiaamu.

[lepeHanpaBuTh CTaHAAPTHBIA MOTOK MOYKHO € MOMOINBI0 MeTo0B Setin(),

SetOut() u SetError(), xoTopble sABIIsAIOTCS wieHaMu Kiacca Console:

static void Setln(TextReader input);
static void SetOut(TextWiriter output);
static void SetError(Texthriter output);

[Tpumep nepeHanpaBaeHus TOTOKOB MPECTABIIEH B CIEAYIOUIEH Mporpamme,
JEMOHCTPUPYIOIIEH, YTO CTAHAAPTHBIN MOTOK BHIBOJA MEPEHANPABIISIETCS B OJUH

¢aiin, a MOTOK BBOJA — B APYTOM:
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static void Main(string[] args)
i
: int[,] MyArray;

StreamReader file = new StreamReader(”input.txt™);
// Nepenanpasnedne Ha file

Conscle.SetIn(file);

string line = Conscle.ReadlLine();

string[] mas = line.Split(’ ');

int n = int.Parse(mas[@]);

int m = int.Parse(mas[1]);

MyArray = new int[n, m];

Tor (int 1 = @; 1 < n; i++)

{
i line = Console.ReadLine();
mas = line.Split(' '};

for (int § = 8; § < m; J++)

:{
3
}

PrintArray("WcxogHuwid maccus:”, MyArray, n, m);
file.Close();

Myarray[i, j] = int.Parse(mas[j]);

static void PrintArray(string a, int[,] mas, int n, int m)
{

[/ NepenanpasneHne Ha file

StreamiWriter filesnew StreamWriter{“output.txt");
Console.SetOut(file);

Console.WriteLine(a);

for (int i = 8; 1 < n; i++)

{
: for (int j=8; j<m; j++) Console.Write("{e} "
Console.WriteLine();

» mas[i,j]1);

)
file.Close();

4. O60opy10BaHKE U MaTEpHaIIbI

Jlist BeIMOTHEHUST J1abOpaTOpHOM pabOThI PEKOMEHIYETCS HCIIOJIb30BaTh
MIePCOHAJILHBI KOMIBIOTEP CO CICAYIONIUMH XapaKTEPUCTUKaMU: 64-pa3psaHbIi
(x64) mporieccop ¢ TakToBoM yacToTol 1 I'T'11 1 BhIme, onepatuBHast namsatb— 1 I'0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 10, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmHoe oOecriedueHHe: OIepallioOHHas CHCTeMa

WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brite.
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5. YKka3aHus no TeXHUKe 0€30aCHOCTH

Texunka 0e€30MacHOCTH TPU  BBINOJHEHUU J1a0OpAaTOpPHOM  pabOTHI
ornpezenseTcs: oOIIENPUHITON JUIsl OJIb30BaTENe MePCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITeNTbHO HE TPOU3BOUTH PEMOHT IEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJieHue IPOrpaMMHOro 00ecIieyeHus; B CIIy4ae HEeUCIPAaBHOCTH MEPCOHAIBHOTO
KOMITBIOTEpa COOOLIUTH 00 3TOM 00CITYKHBAIOLIEMy MEPCOHAY JIabOpaTOpHH; HE
KacaThCsl AIEKTPUUECKHX PO3ETOK METAITMYECKUMH IpeaMeTaMu; pabouee MecTo
MOJIb30BATENsl IEPCOHAIBHOTO KOMITBIOTEpA JOJDKHO COJIEPKAThCSl B UUCTOTE; HE

paspcmacTcCs BO3JIC IICPCOHAIIBHOT'O KOMITBIOTCPA IPUHUMATDL ITUITY, HAIIUTKH.

6. MeTouKa v MOPsIIOK BBITIOTHEHH S PAOOTHI

Jlig BbINOJNIHEHUsT J1abopaTOpHOW pPabOThl HEOOXOJIMMO CHPOEKTHUPOBATh
MHOTOMOJYJIbHOE TPHJIOKEHUE, HCIOoJb3ytoniee ¢aiibl s BBOJA U BHIBOJA
uH(popMaIuu.

Hamnpumep, Tpebyetcst pazpaboTaTh NPUIIOKEHUE, KOTOPOE MO3BOJISET:

— reHepUPOBaTh MATPHUILY CITyYaHHBIX YUCEN C COXpaHEHUEM ee B (haill;

— CUHMTBIBATh MaTPHILy U3 (aia;

— BBIBOJIUTH MAaTPUILy HA KPaH.

JlJis BBIIOJTHEHUs] JAHHOTO 3aJlaHUs-IPUMEpPa JOCTATOYHO B OTACIBHOM
MIPOEKTE Peajn30BaTh Kjacc. DTOT MPOEKT CIEeAyeT CKOMIuanpoBaTh B Buje dll-
¢aitna. 3arem, B OCHOBHOW MPOrpaMMe MPOCTO HEOOXOAUMO HCIO0Ib30BaTh JaHHYIO
OMOIMOTEKY.

Knacc 6ubnmoreku HazoeM Matrix. B Hem ornpenenum ciieayromue GyHKIUN:
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class Matrisx

{

= private float[,] matrix;
int m, n;
// KoncTpyxTop
public Matrix()...|
[/ Tenepauws MaTpuus 334AHHOrO pasmepa
public void GenerateMatrix(int M, int N)
[/ Coxpanenwe CreHepWpoBaHHOR MaTpuus B daln
public void SaveMatrix(string pFilEMamE}[:]
[/ 3arpyska coxpaHeHHOW MBTpWUW W3 daina
public Boclean LoadMatrix(string pFilEHamE}[:]
// BoiBOp MaTpHud B KOHCONb

E public woid Printﬂatrix(j[:]

¥

Pucynoxk 19.1 — OcHoBHBIC MeTOIbI K1acca Matrix.

Jluctunr metoga GenegateMatrix:

[/ TeHepaums MaTpuus 3afaHHOTO pasmepa
public wvoid GenerateMatrix(int M, int N)

{
m=M; n=N;
Random r = new Random({DateTime.Now.Millisecond);
matrix = new float[M, N];
for (int i = @; i < M; iH)
. for (int j = @; j < N; j++)
H : matrix[i, j] = (float)r.Mext(leee) / 973f;
H

Pucynok 19.2 — MeTon nis co31aHusl MaTpUIIbl 33JaHHOTO pasMepa U 3all0JIHEHHUS €€

CHy‘-I&fIHBIMH quciiaMu.

Jluctunr merona SaveMatrix:
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f/ CoxpaHeHHEe CreHepupoBaHHOH MaTpuus & daiin
public void SaveMatrix{string pFileNams)

L
if (matrix.Length > @}

1

if (File.Ewists(pFileMName))
: =:i'l.c-.I:I=1=tE[:pF:i.1=I\.lam=};

FileInfo T = new FileInfo({pFlleName);
TextWriter tw = f.CreeteText(};

tw. Writeline(m. TeString());
tw.WriteLine(n.To5tring());

for (int i =@; i < m; i)
for (int j = 8; j < n; j++)
tw.lWriteLine(i.Testring(} + " " + j.ToString() + " " + matrix[i, j].Testring{"E18"});

fw.ciuse{jj

Pucynoxk 19.3 — Meron anst coxpaHeHus MaTpULbI B (paidJ.

[/ Jarpysxa CoXpaHEHHOW MATPHUM W3 ganna
public Boolean LoadMatrix(string pFileMame)

{

: if (File.Exists(pFileMame})

S |

i : try

{

: : TextReader tr = File.OpenText{pFileName);
i m = Convert.ToInt32(tr.ReadlLine());

i n = Convert.ToInt3Z(tr.Readline()});

E matrix = new float[m, n];

: string line;

E string[] substring:

§ for (int i = @; i < m; i++)

: for (int § = @8; § < n; F++)

] i

: : line = tr.ReadlLine();

: substring = line.Split(new char[] {' "}. 3);
i i matrix[i, j] = Convert.ToSingle(substring[2]);
}

? fr.clnse{};

E i return true;

? }

: catch

§ {

i : return false;

5 & 3

T

é return false;

¥

Pucynok 19.4 — Meropa 3arpy3ku MaTpuilsl u3 (aiina.
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Ha puc. 19.4 npencrasnien muctunr metoa LoadMatrix. Jluctuar metoa
PrintMatrix:

f/ Busog hanauu B KOHCOAb
public veid PrintMatrix()

{
i if (matrix.Llength > @)
{
: for (int i = ®; 1 < m; IH)
{
for (int § = @8; § < n; j+)
: Console.Write(matrix[i, j].ToString{"E3") + ™ ");
] Coensole.WriteLine(};
g
B
b

Pucynoxk 19.5 — Meroa aist BbIBOJIa MaTPHUIBI.

OcHoBHas nporpamma Jiist UCIOJIb30BaHuUs KJlacca-MaTpuIlbl IPECTaBJIeHa Ha
puc. 19.6

class Program

1
' static void Main(string[] args)
1
; Console.BackgroundColor = ConsoleColor.White;
§ Console.ForegroundColor = ConsoleColor.Black;
§ Console.Clear();
E Matrix m = new Matrix();
E m.GenerateMatrix(10, 5);
§ m.SaveMatrix("FileForMatrix.txt™);
; if (m.LoadMatrix(“"FileForMatrix.txt"))
: ' m.PrintMatrix();
i tc1:c;erﬁeadhey{];
1
}

Pucynoxk 19.6 — PaGora ¢ 6uOIM0OTEYHBIM KIIACCOM.

B pesynbraTe paboThl maHHOro kojxa OyaeT cosman ¢aiin FileForMatrix.txt

CIICAYyroacro CoaCpKaHus1:
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| AkelPad - [D:\University\UuTaemble gucumnavtsiTexHonoray nporpamMmuposatuns [14. LR_Fo...l ARG X
®aiin [paska Bwg Hactpoikn Oxkno  [Mnawder  Cnpaexa
Dc-|HI S Bl aEX[va| LR IERIRB T
|| FileForMatrictd |
1|10 -
2[5
2
4 =
5|0
6l
T
=8 1
10)1
11| 1
121
13| 2
15| 2
e 2
16| 2 =
11 Ins  Win 1251 (ANSI - kwpunnnua)

Pucynok 19.7 — PesynpTupytommii dami.

Ha skpan Oyet BriBeicHa ciieayomas HH(opmarius:

-

B file///D:/University/MuTaemele gMcumnanHbY TEXHOADTMM NPOrPaMMU.., lilﬂléj

d,.131E-001
4 .684E-001
4.810E-001
7. 77OE-001
6 .249E-001
i . 01 0E+00n
5 -38BLE-001
6 .886E-002
d,.922E-001
1.552E-001

7. 209E-D01
4. 717E-Di1
1.501 E-DO1
?.373E-D01
1.706E-D0O1
2. 054E-D01
3.279E-D01
3.422E-D01
7.174E-003
8.068E-D01

3.66%E-001
4, M17E-001
6.982E-001
3. 443E-001
7. 003 E-D01
?.322E-001
7.698E-001
6.177E-001
7.883E-001
2.734E-001

11

8.736E-002
?.846E-001
1,.922E-001
1,01 4E+000
2.888E-D01
3.535E-001
7. D40E-001
?.424E-001
1,.439E-002
1.-118E-001

8, 345E-001
4,.9233E-001
8,.972E-001
1,912E-001
8.088E-001
3 . 350E-o01
8,.633E-001
2 .806E-001
7.893E-001
8.171E-001

s

Pucynok 19.8 — BriBox mporpamMmbl B KOHCOJTb.

BrlnonHuTe HHAMBUY AJIbHOE 33/JaHUE, COTIACHO MPEJIOKEHHOMY BapHaHTY.
B kaxxnom BapuaHnTe HEOOXOAMMO CIIPOEKTUPOBATH MHOTOMOYJIbHOE MPUJIOKEHUE
(ontumanbHO 2 Monyins). VcxoaHble AaHHBIE B KaKJOM BapUaHTE IMporpamma

MOJIy4aeT U3 BXOJHOro (aiina.
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HNuauBuayaabHO e 3a1aHUeE.

Bapuant CTpyKTypa JaHHBIX

1 [Iporpamma paccuuThIBa€T MPOU3BEICHUE JIBYX MATPHUILl, KOTOPHIC
XpaHsATCs B pa3HbIX (ailnax.

2 [Iporpamma paccUMTHIBAE€T CyMMY JBYX MaTpHL, KOTOPbIE XpAHATCS B
pa3HbIX (aitnax.

3 [Iporpamma HaXOgUT MaKCUMAaJbHBIM 2JIEMEHT B JABYX MaTpHUIIaX,
KOTOPBIE XPAHSATCS B pa3HbIX (paiiinax.

4 [Iporpamma paccUMTBIBA€T CyMMYy JMAarOHAJIbHBIX 3JIEMEHTOB JBYX
MaTpHUll, KOTOPbIE XPaHATCS B pa3HbIX (hailyiax.

) [IporpamMma pacCUMTBIBAET CyMMY 3JIEMEHTOB C YETHOM CyMMOM
WHJIEKCOB B IBYX MaTpHIlaX, KOTOPHIC XPaHSTCs B pa3HbBIX (hailyiax.

6 [Iporpamma paccUMTBHIBACT Pa3HOCTH CYMM 3JIEMEHTOB MATPUIL, KOTOPHIE
XpaHsTCs B pa3HbIX (ailiax.

7 [Iporpamma paccuuMTHIBAET CyMMY JJIEMEHTOB TIJIaBHOM JUAroHaM
NepBOM MaTpULIbl U CyMMY O3JIEMEHTOB BTOPOCTENEHHOM JuaroHasm
BTOPOI MaTpuIIbl. MaTpHIlbl XpaHSTCS B pa3HbIX (aiiiax.

8 [Iporpamma paccUUTBHIBAET CYMMY 3JIEMEHTOB YETHBIX CTOJIOIOB B ABYX
MaTpUIlaxX, KOTOPbIE XPAHITCS B pa3HbIX (paiax.

9 [Iporpamma paccUMTBIBA€T CyMMY IMAroHajJbHBIX 3JIEMEHTOB UYETHBIX
CTOJIOITIOB B IByX MaTPHUIIaX, KOTOPBIC XPaHSATCS B pa3HbBIX (haiiyiax.

10 [TporpamMmMa paccuMThIBa€T CyMMY 3JIEMEHTOB UYETHBIX CTPOK B JIBYX
MaTpuIlax, KOTOPbIE XPAHITCS B pa3HbIX (paiiax.

11 [Iporpamma paccUUTBIBAET CYMMY JIEMEHTOB , HaXOSIIUXCSI B YETHOM
CTOJIOIIE M HEYETHOH CTpOKE, B JIBYX MaTpHIlaX, KOTOPHIE XpaHSITCS B
pa3HbIX (aiinax.

12 [Iporpamma paccUMTHIBAET CyMMY DJJIEMEHTOB YETHBIX CTPOK H
PaCIOJIOKEHHBIX HA BTOPOCTEIIEHHOM IMaroHalld B 00enX MaTpuIiax,
KOTOPbIE XPAHSTCS B pa3HbIX (aiiiax.

13 [Iporpamma paccuuThIBa€T IPOU3BEICHUE AIIEMEHTOB B JIBYX MaTpullax,
KOTOPBIE XPAHSTCS B pa3HbIX (paiiiax.

14 [IporpaMMa paccUMTHIBAET CyMMYy TI€PBOM MAaTPHUIbI U MAaTpPHIIBI
TPaHCIOHUPOBAHHON OTHOCUTENHHO BTOpOi. OO€ MaTpUIlbl XpaHSTCS B
OT/ICNIbHBIX (paiinax.

15 [Iporpamma paccuuThIBaeT MPOU3BEICHHE 3JIEMEHTOB AUAroHaIM NepBon
MaTPHUIIBI U CYMMY BCEX 3JIEMEHTOB BTOPOi MaTpuiibl. O0e MaTpHILbI
XpaHsTCs B OT/ICIbHBIX (paiinax.

16 [Iporpamma paccUMTBIBA€T CyMMY 3JIEMEHTOB YETHBIX CTPOK B JIBYX
MaTpHUIlax, KOTOPbIE XPAHSITCS B pa3HbIX (paiiax.

17 [TporpaMMa HaxOAWT MAaKCHUMAJbHBIM 3JIEMEHT B JBYX MaTpHIlax,

KOTOPBIE XPAHSTCS B pa3HbIX (aiiax.
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Bapuant CTpyKTypa JaHHBIX

18 [Iporpamma paccUMTHIBAET CyMMY DJJIEMEHTOB YETHBIX CTPOK H
PacoJIOKEHHBIX Ha BTOPOCTENEHHOM IMaroHalld B 00enX MaTpuiiax,
KOTOPBIE XPAHATCS B pa3HbIX (paiiinax.

19 [Iporpamma paccuuThIBa€T CyMMy ME€pBOM MaTpULbl U MaTpPUIIBI
TPAHCIIOHUPOBAHHON OTHOCUTENIHHO BTOpOi. OO€ MaTpUIlbl XpaHITCS B
OT/ICNbHBIX (paiinax.

20 [IporpamMMa paccuMTHIBAE€T MPOU3BEIACHUE IBYX MAaTPHIl, KOTOPHIC
XpaHATCS B pa3HbIX (aiiiax.

21 [Iporpamma paccUMTBHIBAET CYMMY 3JIEMEHTOB YETHBIX CTOJIOIOB B ABYX
MaTpuIlax, KOTOPbIE XPAHITCS B pPa3HbIX (paiiax.

22 [Iporpamma paccUMTBhIBA€T CyMMY IMAroHajJbHBIX 3JIEMEHTOB YETHBIX
CTOJIOIOB B IByX MaTpHUIax, KOTOPbIE XPaHATCS B pa3HbIX (hailyiax.

23 [TporpamMma pacCYMTHIBAET TPOU3BECHUE YJIEMEHTOB IUATOHAIM TTEPBOH
MaTPHUIIBI U CYMMY BCEX 3JIEMEHTOB BTOPOi MaTpuiibl. O0e MaTpHILbI
XpaHsTCs B OT/ICIbHBIX (paiinax.

24 [IporpamMmma paccuMTBIBAET CyMMY DJJIEMEHTOB C YETHOM CyMMOM
MHJIEKCOB B IBYX MaTpHIlaX, KOTOpPbIE XpaHSTCs B pa3HbIX (hailyiax.

25 [TporpamMMa paccuuThIBaET pa3HOCTh CYMM DJIEMEHTOB MaTPHIl, KOTOPBIC

XpaHATCS B pa3HbIX (aiiiax.

7. Coneprxkanue oT4eta u ero hopma

Otyet o nabopaTopHOI paboTe JOJIKEH COJIEPIKATH:

1. Homep u Ha3BaHue 1a00paTOpHOM PabOTHI.

2. llenn nabopaTopHO#l pabOTHI.

3. OTBEeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

4. DxpanHble (GOPMBI M JMCTUHT HPOTPaMMHOIO KOJia, MOKAa3bIBAIOIINE

MOPSIIOK BBINMOJTHEHM 1a00paTOpHOM paboThl, U pe3yiIbTaThl, MOJyUYEHHBIE B X0/I€ €€

BBITIOJIHCHMU .

OT4eT 0 BHINOJIHEHUU Ja00pPaTOPHON padOTHl B MHUCHMEHHOM BHUJIE CAACTCS

IpernoaBaTenio.

8. KoHTpoapHbIe BOIIPOCHI

1. Kakue knaccsl 471 paboThl ¢ (ailioBOM CHCTEMOI Bl 3HAETE?
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2. Yto Takoe cOopka?
3. Kak onperenuTh MPOEKT MO YMOJTYaHHIO B MHOTOMO/TYJIbHOM PEIICHUH ?
4. Kakue Kjacchl OTBEUAIOT 3a MpecTaBieHue (paiiioB B mporpamme?
5. Uto Takoe motok? Kakue TUIIBI KJIACCOB MTOTOKOB M CITOJIB3YIOTCS IMTpU padbote
¢ ¢aitnamu?
6. OnuImmTe MoCiIeI0BaTeIbHOCTD JISHCTBUM MTPU HEOOXOUMOCTH 3aIlliCaTh

OJIHY CTPOKY B ¢aiti. [IpuBeaure mpruMepbl HCIONB30BaHU I Pa3IMYHBIX KJIACCOB.
9. Cniucok muTepaTypsl
J1J14 BBIIOJIHEHU S Ta00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aIlIUTE, a TAKKe

AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CJICAYIIUC

uctounuku: [5], [6-8].
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JIABOPATOPHAS PABOTA 15. PEIIIEHWUE BEIYUCJIUTEJILHOM
3AJIAUM C IIPUMEHEHUEM ®AMJIOBOI'O BBOJIA-BBIBOJIA.

1. Ilens u conepxkanue

[lenp maGopaTopHOW pabOTHI: HAYYUTHCS MCIOJIB30BATH BO3MOKHOCTH
¢haiisToBOTO BBOIA-BBIBOIA [T PEIICHUS MPAKTHUECKUX 3a/1a4.

3agauu 1a00paTOPHON PaOOTHL:

— HaYYUTHCS MMPOSKTUPOBATH MPHUIOKEHHUE JUIS peaTnu3aliii XpaHCHU S JaHHBIX
IPOTPaMMBI;

— Hay4YUThCA TMPOU3ZBOIUTH BHIOOP ONTUMAIBHBIX HHCTPYMEHTOB IS

oOecreueHus cepuain3alim.

2. TeopeTnueckas 4aCTh

[lepen BhIMONMHEHHEM J1a0OpaTOPHOW pPabOTBl HEOOXOAWMMO TMOBTOPHUTH

TEOpeTUUECKU MaTepuan saboparopHoit padboTsr Nel9.

3. ObopynoBaHue U MaTepHaJIbI
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Jlnisa BBIOTHEHUS] JTaOOpaTOpHOM pabOThl PEKOMEHYEeTCsl HMCIOJIb30BaTh
MIEPCOHATBHBIA KOMIBIOTEP CO CIEAYIONIMME XapaKTepUCTUKaMU: 64-pa3psmHbIii
(x64) mporeccop ¢ TakToBoM yactotol 1 I'T'11 u BeIme, onepaTuBHas naMatb— 1 [0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpammHoe oOecrieueHue: OINEpalMoOHHAs CHCTEMa

WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Beite.
4. Vka3zaHus 10 TEXHUKE 0€30I1aCHOCTH

Texnnka 0€30MaCHOCTH TMpPU  BBIIOJHEHUU J1a0OpaTOpHOM  padOThI
onpenensiercss oOENPUHITON IJIsl OJIb30BaTENeH MePCOHAIbHBIX KOMITBIOTEPOB.
CaMOoCTOSITENIbHO HE TPOU3BOIUTH PEMOHT IEPCOHATBHOTO KOMITBIOTEPA, YCTAaHOBKY
U yJaJIeHue IPOrpaMMHOro 00€CIIeUeHus]; B CIy4ae HEUCIPaBHOCTU MIEPCOHAIBLHOTO
KOMITBIOTEpPA COOOIIUTH 00 3TOM OOCITYXHBAIOIIEMYy MEPCOHANy J1abopaToOpuu; He
KacaThCsl AEKTPUUECKUX PO3ETOK METANIMYECKUMH IpeaMeTaMu; pabouee MecTo
MI0JIb30BATENS MIEPCOHAIBHOTO KOMITbIOTEPA JOJKHO COJIEPIKAThCsl B UHUCTOTE; HE

pasperaercs BO3J€E MEPCOHAIBHOIO KOMIIBIOTEPA IPUHUMATh MUILLY, HAIIUTKH.
5. Meroauka u mops0K BBIOTHEHU S paObOThI

1. Co3naiiTe KOHCOJBHOE MTPUI0KEHHE.
2. BrImomHuTe MHIUBUIyadbHOE 3aaHne. B KaxmoM 3agaHu HE0OX0IMMO

pea30BaTh BeIYKCIICHUE 3HaueHud GyHkimu f (X,y) ¢ 3agaHHBIMU maraMu AX U
Ay Ha 3aJaHHBIX JMAIla30HaX M3MEHEHHS HE3aBUCUMBIX I€PEMEHHBIX [XO;Xl],

[Voiv: ]

3. Heob6xommo peanu3oBaTh COXpaHEHUE PACCYUTAHHBIX 3HAUCHUM B (paiie.
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HNuauBuayaabHO e 3a1aHUeE.

Bapuant BripaxeHnue 114 BBIYACIEHU S

1 F(x,y)=a-sin(x)+b-cos(y). Ax=q 1: &Y =0 1:
X €[-5;5]; ¥ €[-5;5].

2 f(x,y)=a-x-[sin(x+ y)|+b-x-[cos(y + )| ; AX=0,1; *¥ =0,1;
X €[-1;10]; ¥ €[-5;5].

3 | feuy) =2 -sin(x+y) + p* - cos’(x+ y)|; Ax=0,01; &Y =0,01;
Xe[-2;2]; Y €[-2;2).

4 f(x,y)=a’-.[sin(x)+b- 1/|cos(y)|; Ax=0,01: AY =0,01:
xe[-2;2]; Y €[-2;2].

S f(x.y)=a-[sin(x)+a-x+b-flcos(y) +b-y|. ax=q 01: AY =0 01
xe[-2;2]; Y [-2;2).

6 F(x,y)=a-fsin(x)+a-x+b-flcosy) +b-y]. ax=g 91: &Y =q 01.
xe[-2;2]; Y [-2;2].

! f(X, y) = \/XZ +y2 _2Xy; AX :O’Ol, Ay :O’Ol,
xe[-2;2]; ¥ €[-2;2].

8 f(x,y)=a-sin(x)+b-cos(y). Ax=g 1: AY = 1.
X €[-5;5]; ¥ €[-5;5].

9 F(x,y)=a-y-sin(x+y)+b-X-cos(y+X). Ax=q 1: &Y = 1:
X €[-5;5]; ¥ €[-5;5].

101ty =ayx+y[+byx=Y. ax=0 01: &Y =0 01
xe[-2;2]; Y [-2;2).

11 f(x.y)=a-[sin()+a-X +b-\/|cos(y)+b-y|; Ax =0 01: Y =0 01:
xe[-2;2]; Y €[-2;2].

12 F(x,y)=a-fsin(x)+a-X+b-fcos(y) +b-y]. ax—g 91: &Y =q 01.
xe[-2;2]; Y [-2;2].

13 f(X, y) = \/XZ +y2 _2Xy; AX :O’Ol, Ay :O’Ol,
xe[-2;2]; ¥ €[-2;2].

14 F(x,y)=a-sin(x)+b-cos(y). Ax=q 1: &Y =0 1:
X €[-5;5]; ¥ €[-5;5].

15 f(x,y)=a-x-[sin(x+ y)|+b-x-[cos(y + X)|; &X=0,1; &Y =0,1;

X €[-1;10]; Y €[-5;5].
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16| f(x,y)=a- (x+y)-sin"(Xx)+b-(x=y)-cos’(y). Ax=q 1: &Y =0 1.
X e[-5;5]; ¥ €[-5;5].

17 f(x,y)=a’-x+b*-cos’(y+X). Ax =g o5: AY =0 05-
X€[-2;2]; Y €[-2;2].

18 f(x,y)=a’-b-sin(x)| +b* - Ja-cosy)|. ax _0.01: &Y =0 o1-
xe[-2;2]; Y €[-2;2].

19 f(x,y)=a-x[sin(x+ y)[ +b-x-[cos(y + x)[ ; AX=0,1; 2Y=0,1;
X €[-1;10]; ¥ €[-5;5].

20 f(x,y) =a-sin(x)+b-cos(y); AX =0 1: Ay =0.1:
X €[-5;5]; ¥ <[-5;5].

21 f(x,y)=a’-sin’(x+y) +b* -cos’(x+y). Ax=q g5: AY =0 05:
Xe[-2;2]; ¥ €[-2;2].

22 f (X, y):a-J|sin(x)+a-x|+b-\/|cos(y)+b-y|; Ax=0,01: AY =0.01:
Xe[-2;2]; Y €[-2;2).

23 1k y) =aJ\X+ Y ”V‘XZ -y, AX=0,01; Y =0,01:
xe[-2;2]; Y €[-2;2]. _

24 f(x,y)=a’-x+b*-y—pin(x)+cos(y) [ Ax =0 01: &Y =0 01:
xe[-1;1]; Y €[-1:1].

25 f(xy) =X +y? = 2%y Ax=0 01: &Y =0 01:

xe[-2;2]; ¥ €[-2;2].

7. Coneprkanue oTyeTa 1 ero popma

OtueTt 1o 1ab0paTOpPHON pabOTE TOKEH COJIEPKATh:

1. Homep u Ha3BaHMe 1a00paTOpHOI paObOTHL

2. llenu mabopaTopHOii paObOTHI.

3. OTBETHI Ha KOHTPOJIBLHBIC BOIIPOCHI.

4. DxpanHble (OPMBI M JIMCTHHI IPOTrPAMMHOIO KOJa, IOKAa3bIBAIOIIHE
MOPSI0K BBITIOJIHEHUS JJa0OpaTOPHOM pabOThI, U PE3yJIbTAThI, TOTYUYEHHBIE B XO€ €€

BBIITOJIHCHU .
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OT4eT 0 BHIMOJIHEHUU Ja0OpaTOpHO pabOTHl B MHUCHMEHHOM BUJIE CAACTCS

IpernoaBaTenio.

8. KonTponbHbI€ BOIPOCH

1. Yto Takoe notok? Kakue kjaaccol TOTOKOB BbI 3HaeTE?

2. Kaxkwue xnaccel npoctpancrsa System.lO npeaHasHaueHs! 1711 paboThI ¢
KaTajgoramu?

3. Kakwue knaccel mpoctpancrsa System.lO nmpenHasHadeHsI 17151 pabOTHI C
o0bekTaMu (paitnoBoii cuctemsl — paitnamu?

4. Kak nepeHanpaBUTh CTaHJaPTHBIA KOHCOIBHBINA TOTOK?

5. [MosicanTe pazHuily Mexxay kiaccamu File u FileInfo?
9. Cnucok nutepaTypsl
JI7ns1 BBITIOJTHEHM ST JTAOOPATOPHOM pabOThI, TPH IMOATOTOBKE K 3aIIUTE, a TAKKE

AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CICAYIINUC

MCTOYHMKHU: [5].
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JIABOPATOPHAA PABOTA 16. CO3JAHUE ITPMJIOXEHM A 110
TEXHOJIOTUM WINDOWS FORMS

1. Ilens u conepxkanue

Llenb 1abopaTopHOIi pabOTHI: HAYYHTHCS CO3/1aBaTh mpuiIokeHrne Windows B
cpene MS Visual Studio m mporpaMMHpoBaTh aJIrOPUTMbI C HCIIOJIH30BAHHEM
IPOCTBIX DJICMEHTOB YIIPaBICHUS.

3agayamu 1a00paTOPHON pabOTHI SIBJISFOTCS:

— pa3paboTKa IpHJIOXKEHHs ¢ ucron3oBanrnem Windows Forms,

— M3y4YCHHUE OCHOBHBIX WICHOB Kjlacca Form;

— 00paboTKa COOBITUHM OT MPOCTHIX ATIEMEHTOB YIIPABIICHUSL.

2. TeopeTnueckas 4aCTh

daitnoBas cTpykTypa npoekta MS Visual Studio B ciyuae ncmonb3oBaHus
tuna moekrta Windows Form Application BeIISIuT ciieayromnmMm obpa3oM (puc.
21.1):
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Salution LR1" {1 project)

= Lo LRl
El & Properties
' ] Assemblylnfo.cs
_; Resources.resx
] Settings.settings
[+ == References
= E] Forml.cs
%] Formi.Designer.cs
%] Forml.resx
'“‘_:’I Program.cs

£ 3

Pucynok 21.1 — Bun okna Solution Explorer ms Windows Form Application.

®aiin Program.cs coaepxut kinacc Program u cratuueckuit meron Main(), ¢

KOTOPOTO HAUYMHAETCS BBINIOJIHCHHE TpuiiokeHus (puc. 21.2).

F w=sing System:
using System.Collections.Generic;
using Svstem.Ling:

-using System. Windows.Forms:

E namespace LRL
{
= statice class Program
{

i

S Csurmmary>
/ The main entry point for the application.
o A </ sumary>
[3TAThread]
static void Main(]
£

{i}

Application.EnableWVisual3tyles|();
Lpplication.3etCompatibleTextRenderingbefault (false) ;
Application.Buninew Formil()):

Pucynok 21.2 — Jluctunr Program.cs.

B camom Hayane aiina Program.cs BeINOIHSETCS OOBSIBJICHUE HCITOIb3YEMbIX
IIPOCTPAHCTB UMEH C MCIIOJIb30BaHHEM USING.

Krnacc Program cogepxut meton Main(), KOTOPBIM UCIIONB3Ys CTATUYECKUM
meton Run kmacca Application co3maeT ¥ BBIBOJUT Ha DKpaH IIaBHYIO (Gopmy

npmioxkenus: Application.Run (new Form1()).
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OaHuH U3  IIPUHIHAIIOB 00BEKTHO-

OPUEHTHUPOBAHHOTO MPOrPAMMHUPOBAHUS: pa3rpaHUUeHUE O0O0si3aHHOCTEH (T.€.

KaXIbli KJIACC BBIMIOJIHIECT MUHUMAJILHO BO3MOXKHOE KOJUYECTBO ONEpaluil).

Knacc rmaBuoit ¢opmel FOrml (mo ymon4yaHuio) MpeNCTaBlICH ABYMS

cBsizaHHBIMU CH#-daitnamu. [{s oTroOpaskeHus conepkumoro Form1.cs HeoOxXoaumo

HICJIKHYTHIIPABON KHOIKOW MBIIIN

B OKHE MPOEKTUPOBAHUSA TJaBHON (opMblI Ha

camoii (hopme unu Ha nuktorpamme Form1.cs B okne Solution Explorer (puc. 21.1) u

B MOSIBUBIIEMCS] KOHTEKCTHOM MEHIO BBIOpATh MyHKT « View Code».

JIuctunr Forml.cs npexacrtasien Ha puc 21.3.

using
F#’H’ing
using

“using

[TpocTpanctea HMEH,

BOZMOEHOCTH ROTOPEIX

JAOCTYITHEL Ha

=l

HMEH

[IpocTpaHCTEO
MPHIOERSHIA {TIIJGTFEMMHL‘T
O0BAEIATE

MOEET CEBDH

1k

COOCTERHHBIE [POCTPAHCIEA

-l using
using
us ing
using

System;
System.Collections.Generic;
System. ComponentModel;
System. Data;
System.Draving;

System. Ling:

System. Text;

System. Windows.Forms;

espace LR1

public partial class Forml
{
public Forml ()
{
InictializeComponent () ;

Pucynoxk 21.3 —Jluctunr Form1l.cs.

KoncrpykTop,  co3naHHbIN

InitializeComponent,  xoTopsrii

Form1.Designer.cs (puc. 21.1).

I10 YMOJI4YaHUIO, BBI3bIBACT METO

OIIPCACIICH B COOTBCTCTBYIOIICM @aﬁne

9T1O0T METOJ CO34aCTCA aBTOMATHUYCCKH, B HCM OTO6pa)KaIOTC$I BCC N3MCHCHMU A,

IPOU3BOJMMBIE TPOrPAMMUCTOM B OKHE BU3YaJIbHOTO IPOECKTUPOBAHUS (POPMBI.

HpOCTpaHCTBa HUMCH, TOCTYIIHBIC IJIA UCITOJIb30BAHM, OOBABIIAIOTCS B Hayajie

daiina.
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System sBisieTcs 6a30BBIM MPOCTPAHCTBOM HMMEH — B HETO BXOIST BCE
OCTaJIbHBIC THUITBI U MPOCTPaHCTBO MMeH. KoHCTpykius using System; B Hauaie
daiina mporpamMmbl yKa3blBa€T Ha TO, YTO BECh MPOTPaMMHBIA KOA Oyjaer
BBITIOJIHATHCS B JAHHOM IIPOCTPAHCTBE UMEH, MOTOMY MPU UCIOIH30BAHUM THUIIOB
(Hammpumep INt32), ompenercHHBIX B MPOCTpaHCTBE SYSteM HET HeOOXOAUMOCTH
yKa3plBaTh CaMO HMs IPOCTPAHCTBA (TO €CTh HET HEOOXOJAWMOCTH ITHCATh
System.Int32).

[IporpaMMucT MOKET CaMOCTOSITEIBHO BBOJAUTH MPOCTPAHCTBA UMEH MPU
HAIMCaHWUU MIPUII0KECHUMN.

O0padoTka coObITHII B pe:kuMe POeKTUPOBaHusl. OKHO TPOEKTUPOBAHUS
rimaBHOM (opmbl npuioxeHus (puc. 21.4) MOKHO OTKPBITH ABAX/bI IIETKHYB Ha
nuktorpamme Form1.cs B okae Solution Explorer (puc. 21.1). [Ipu 3Tom oTkpoeTcst
BKiaaka Forml.cs [Design].

OKHO CBOMCTB IPUMET BUJ, TTOKa3aHHBIN Ha pucyHke 21.4.

Forml System.Windows, Forms.Farm -
=Ry ]~
Locked Falss o
MairtdenuStrip {none)
MaximizeBox True
MaximumSeze 0;0
MirimizeBoe: Trus
MirimurnSize ;0
Opacity 100%
[ Padding 0;0;0; 0
RightTolLeft No
RightTolLeftLayout Falz=
Showlcon True
ShowinT askbar True
Size 41%5; 301
SizedGripStyle Auto
SkartPosition WindowzDefautlocation
Tag =
Texk Forml
TopMost False -
Text
The text associabed with the contral.

Pucynok 21.4 — Bun okna Cpoiict (Properties) B peskxrume NpOeKTHPOBAHUS

(b opMBL.
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KHOmKa |~ TO3BOJSIET OTOOPA3UTh CIHCOK COOBITHII, XapaKTePHBIX IS
3JIEMEHTa YINPABJICHUS, aKTUBHOTO B JAHHBI MOMEHT B OKHE MPOCKTUPOBAHHS.
Hamnpumep, eciu BbIIETUTH MIaBHYIO (OpMY MPUIIOKEHUS, TO OTOOPA3ATCs COOBITHS,
XapakTepHble I Kiacca Form.

Jiisa oTpaboTKM MEeXaHM3Ma PErucTpaluu COOBITHH, pACCMOTPUM 00pabOTKY
HanboJsIee MPOCTHIX COOBITUM — COOBITUI OT MBIIIIH.

Jns  noGaBieHUsT 00pabOTUMKA COOBITHS MBIIIM HEOOXOJUMO BBHIOPATH
cootBeTcTBytomee cobwpitre (Click, DoubleClick, MouseEnter, MouselLeave,
MouseDown, MouseUp, MouseMove,. MouseHover, MeaseWheel) u aBaxmsr
HIEJIKHYTh Ha TI0JIE, PACIIOJIOKEHHOM B COCEHEM OT HEro CTOJIOIE B OKHE CBOMCTB
(Takum 00pa3zoM 00pabOTUMKY MPUCBOUTCA UMS MO0 YMOJIYaHUIO). B naHHOM mosne
MOKHO BBECTH CBO€ Ha3BaHHME JUIsi HOBOrOo 00paOOTYMKa, WM BHIOpATh W3
BBITAJIAIOIIETO CIMCKA YK€ CYIIECTBYIOUIME 00pabOTUNKH.

[Tocne perucrpanuu coObITHS B OKHe «Properties», aBTOMaTHYECKH
N00aBIISIIOTCSL  CTpoKM koma B ¢aiisl  Forml.Designer.cs (peructpupyercs
oOpabotunk coObiTHs) W Forml.cs (moOaBisieTcAMETOHd, acCCOIMUPOBAHHBIA C
JTAHHBIM COOBITHEM).

dopma TPUIOKEHUS [OJKHA OBbITh (DYHKIIMOHAIBHOW M MaKCHMAaJbHO
sproHoMuyHON. Takue MpocThie BEIIU, KaK I[BETOBbIE KOMOWHAIIMH, Pa3Mepbl
mpuTOB U OKOH MOTYT ClIeNaTh MPHJIOKEHNE HAMHOTO 0o0Jiee MPUBJICKATETLHBIM
IS T1OJIb30BATEIIS.

B cnydae eciu cBoiicTBO ICON ¢opmbl yCTaHOBJIEHO, a ISl CBOMCTBA
ControlBox He yka3zano 3HaueHue false, To 3HaYOK OSIBUTCS B JIEBOM BEPXHEM YTIIy
¢dbopmbl. OOBIMHO MPUHSATO YCTAHABIMUBATH 3/1€Ch 3HAYOK MPUIIOKEHUSL.

CaoiictBo FormBorderStyle 3amaeT Tun paMku, KoTopasi HOSIBISETCS BOKPYT
dopmbl. s aTOro ucnoinb3yercs nepeuncicaue FormBorderStyle. Jomyctumeie
3HaueHuss  sroro  mepeuncinenms:  Fixed3D,  FixedDialog,  FixedSingle,
FixedT oolWindow, None, Sizable, SizableT oolWindow.

JIi1s1 BBITIOJIHEHU I Ta00PaTOPHOM pabOoThI OTPeOyeTCst OCHOBHAS MH(OpMAIUs

0 COOBITHUAX MBIIIIH;
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Bce o0OpaGoTunku COOBITMII MBINIM NPUHUMAIOT [apaMeTp TUIa
MouseEventArgs. Tloctynaronuii Ha BXoa oO0pabOTUUKa COOBITUM MBI OOBEKT
tuna MouseEventArgs mo3BosisieT MOJyYuTh JOMOJHHUTEILHYI0 WH(OPMAIIHIO O

JCCTBUY MBIIIIH, ITyTEM BBEICHUSI Psijia CIICIIMAIBHBIX YWICHOB Kiacca (Tabm. 21.1).

Tabmuma 21.1— CpoiictBa Tima MouseEventArgs

CBOKCTBO Onucanue

Button Conepxut nH(}pOpMaIIio 0 TOM, KaKast KIIaBUIIIa
ObLTa HaXKaTa, B COOTBETCTBUU C OIIPEJICIICHUEM
nepeuns MouseButtons

Clicks ConepxuT nH(OpMaIIIO 0 TOM, CKOJIBKO pa3 ObLIa
Ha)KaTa v OTIYIIEHA KJIaBUIIIA MBIIIIH

Delta Conmepxut WH(}OpMaIHio co 3HAKOM,
COOTBETCTBYIOIIIEE YUCITY IIETYKOB,
POM30IIEANTUX TPU BPAIIICHUH KOJIECHKA MBIIITH

X Conepxut uH}popmariuto o koopauHate X

Y Conepxut uHopmaruto o koopauHate Y

3. O0opy0oBaHuE U MaTepUAIIbI

Jlsis BBITTOTHEHUsI JTaOOpaTOpHOH pabOThl PEKOMEHIYyEeTCS HCIOJIb30BaTh
NEPCOHAIBHBIA KOMITBIOTEP CO CIICAYIONIMMHU XapaKTEPUCTHUKAMU: 64-pa3psqHbIid
(x64) mporieccop ¢ TakToBoM yactotol 1 I'T'11 u BeIme, onepaTuBHas naMatb— 1 [0 u
BBIIIIE, CBOOOJHOE IMCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmHOe oOecriedeHHe: orepalioHHash CHCTeMa
WINDOWS 7 u Brimie, Microsoft Visual Studio 20112 u Brie.

4. Yka3zaHus 110 TEXHUKE 0€30I1aCHOCTHU

Texanka 0Oe30mMacHOCTH TPH  BBINOJHEHHUHM JIAOOpPaTOpPHOW  paboOTHI
ompeaeNsseTcs OOIMEenPUHATON IS IMOJb30BaTelel MePCOHATBHBIX KOMITBIOTEPOB.
CamocTosATeNbHO HE ITPOU3BOAUTH PEMOHT IEPCOHATTLHOTO KOMITBIOTEPA, YCTAaHOBKY

H YAAJICHUC ITPOTPAMMHOIO 06CCHG‘-ICHI/I$I; B CJIy4aC HCUCIIPABHOCTH IICPCOHAIILHOT'O
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KOMITBIOTEpa COOOITUTH 00 3TOM OOCITYKHBAIOIIIEMy TMEPCOHATY Ja00OpaTOpHu; HE
KacaThCs AICKTPHUCCKUX PO3ETOK METALNTUICCKUMU TpeaMeTaMu; pabodee MecTo
MOJIL30BATENS TIEPCOHATBHOTO KOMITBIOTEpA JOJDKHO COJICPIKAThCS B UUCTOTE; HE

pasp€acTCs BO3JIC IICPCOHAIIBHOI'O KOMITBIOTCPA IPUHUMATL ITUITY, HAIIUTKH.

5. MGTOI[I/IKa " IIOPAIOK BBIITOJTHCHU S pa6OTBI

1. Coznaiite B cpene pazpadbotku MS VS npoekt. B kauecTBe Tumna npoekra
BeIOpaTh «Windows Application» (wmm «Windows Forms Application» B
3aBucumoctu oT Bepcun .NET Framework)

2. Ilocne co3maHus M COXpaHEHMS MPOEKTa U3MEHHUTE MPOrpaMMy TaKUM
0o0pa3oM, 4TOObI KOOPJAMHATHI Kypcopa MbIIIN BBIBOJUIIMCH B 3ar0JIOBKE INIaBHOTO
OKHa MPUIIOKEHHUSL.

JIiist 5TOr0 B 00pabOTUMK COOBITUS IBUIKEHUS MBI HaJl OKOHHON (Popmoit
(MouseMove) nobaBbTe CTPOKY KOJa:

Text = string. Format("Koopnunarter:{0}, {1}", e.X, e.Y);,

3. lo6aBbTe TekcroBoe moje (TextBox) B pexxume pa3paboTku (it 3TOTO
HE0OXOMMO UCTIONL30BATh aHEb AJIEMEHTOB yiipaBieHus « ToolBox»). [lononxure
00paboOTYMK JBMXKEHHS MBI TaKUM O0pa3oM, 4YTOObBI B TEKCTOBOM IIOJIE
oTOOpaXkanach CyMMa KOOPJAWHAT yKa3aTellsl MbIIIIH.

4. PaboTaromnyro rnmporpaMmmy He0OX0IUMO MPEACTaBUTh MIPEnoaaBaTeio.

5. Ilocne 3TOro BHINOIHUTE WHAWBUIYAIbHOE 3a/laHHE B COOTBETCTBUE C
BApUAHTOM. B Kaxnom 3agaHuy HE0OXOAMMO BBIBECTH 3HAUEHUE BBIPAKEHUS,
peaABapUTEILHO BBE/IS 3HAUEHH S IEPEMEHHBIX B COOTBETCTBYIOLIME TEKCTOBBIE MOJIS
(opMBbI IJIABHOTO OKHA NMPHUJIOKEHUA. Pe3ynbrar BHIBOJUTCA B 3ar0JIOBOK OKHA B
OTBET Ha Ha)kKaTHe KHOMKHU (KHOMKY TakXe HE0OXO0AUMO MOMECTUTh Ha GOpMY).

6. Jlnst BBIMOJMHEHU S MHIMBUYyaIbHOTO 3a/IaHUsI HEOOXOAMMO MCIOJIb30BaTh
MaTeMaTuieckue (yHKIHUH, KOTOpPbIE JOCTYMHBI B BUJIE€ CTAaTUYECKUX METOOB
kiacca Math.

NuauBuayaabHO e 3a1aHUeE.



158
Hepez[ BBITIOJIHCHHUEM 3aJaHUuA TpCGyeTCSI CaMOCTOATCIIBHO OIPCACINTD
3aKOHOMCPHOCTb N3MCHCHHU A YICHOB ITIOCJICI0BATCIIbHOCTH, YTOOBI IIPUMCHUTD LHUKII,

YCIIOBHBIN OINEpaTop WU, €CIU MOTpeOyeTCs, OrepaTop BeIOOpA.

Bapuant | BeipaxkeHue 1151 BBIYUCIICHUS

1 _ [M B
Z= ‘Wa +\/|ﬁ| |x+cos(y)|

2 F:M-X+J‘bi3‘—r<z+cos(y)‘

3| A=—d-__+sin(e) +cos(y)

¢
4 s /‘—"eHinz(—e)jucos(y)
W W
> |tolg(f)—e+ sin(W

6 :q;a Fln(f)+\/§ﬁ(ﬁf‘

/ Q:sm(h+e€—ol+’sin(f)+\/|éwm‘

E =sin(h11+

|(2r11 )) v6+}5m(h3)+ [sin(f)] ‘

9 74X
Z:z-ax1+\/e +q—|x+cos(as_9+y)|
y

10 arg01—arg02 + |sin(argo3) + ,/|largo4
arg01%?° — Ig(arg02)

RES =

11 - :
oY e_2+|cos(argB)+ﬂ
a_del *tg(t)

12 t=W + Cos{g- q) e+F|n(e)+\/"

13 Z = z-cos(y) + /67 —|x +cos(as_9+Y)|

14 | R=q+{sin?(e) + cos(y) - cos(s + g)

15 F=sin(" ). x+ ‘b ‘— r<2+cos(y)‘
y
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16
E

cos(w)

res = —€+

17 9(g-q) €
t=W + in(e) + /|W—e
In(20- x) W F ‘

8 | row OOFD € oo =
I(20-x) W P e

19 4/d2 X|- x+\/b73 ’x +cos(y)‘

20
t= W+£(V3—q} e+sm(e)+\/—

e4

21 <N t
ooV e_2+‘cos(arg3)+ﬂ
a_ del *tg(t)

22 1 p- sin(E) X+ ‘bS‘ F +cos(y)|

23 V= JE_Z / In{ 5) ‘cos(arg3)+ \[f‘

24
F le sm(—)

cos(w+ e) 25 + \/7

res =

25 t:\/ea;%+005292 q) —g—l—‘Siﬂ(C])-i— /|12_q”

7. ConeprxaHue oTdeTa v €ro hopma

Otyet o nabopaTopHOI paboTe TOJIKEH COJIEPIKATH:

1. Homep u Ha3BaHUE 1a00paTOPHOM pabOTHI.

2. llenun mabopaTopHO paObOTEHI.

3. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

4. DOkpanHble (HOpPMbI M JHUCTUHT MPOTPAMMHOTO KOJa, MOKa3bIBAIOIIUE
MOPSIJIOK BBIMOJTHEHUS 1a00paTOpHON paboThl, U pe3yIbTaThl, MOJyUYEHHBIE B X0/I€ €€

BBITIOJIHCHMU .
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OT4eT 0 BHIMOJIHEHUU Ja0OpPaTOpHO pabOTHl B MHUCHMEHHOM BUJIE CAACTCS

IpernoaBaTenio.

8. KonTponbHbI€ BOIPOCH

1. Kakue (aitinbl onuchBaroT Kjiacc Gopmbl?

2. Kakue neiicTBus HEOOXOIMMO BBITIOTHUTD JIJIS CO3/IaHMs 00paboTunKa
cOOBITHSA?

3. I'me omnuceBaeTrcs kox oOpaboTumka coObiTHA? B kakom (haiine
peructpupyercs 00padoTYNK COOBITHSA (METO] TPUBSI3BIBACTCS K COOBITHIO)?

4. Kak mojgy4uTh I0CTYI K KOOpAMHATaM Kypcopa MbIIITN?

5. Kakoii kiacc cogepUT METOIbl, pean3yolpe MaTeMaTudeckue (pyHKimm ?
9. Cnucok nutepaTypsl
J171 BBIIOJIHEHU ST TA00PaTOPHOM pabOThI, MPU MOJTOTOBKE K 3aIlIUTE, a TAKKe

AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CICAYIINUC

HCTOYHHKU: [6].



161
JIABOPATOPHAA PABOTA 17. IPUMEHEHUE 5JIEMEHTOB
YIIP ABJIEHUA B ITP MJIOXKEHUAX WINDOWS

1. Ilens u conepxkanue

Ilens maGopaTopHOW pabOTHL: M3YYHUTh NPUHIUIIBI HCIIOJB30BAHUS
CTaHJIapTHBIX PJICMEHTOB YIIPaBJICHUS B MpHiIokeHusX Windows.

3aga4u 1a00paTOPHON PaOOTHL:

— HAyYHUThCS UCITOJIB30BaTh KHOTIKH, (PpaskKH, TepeKITIoYareliu;

— HAyUYUThCS UCTIOJB30BATh CITUCKH, BHITTAJAIOIINE CITUCKH;

— HAYy4YHUTbHCA .

2. TeopeTnueckas 4aCTh

[ToHnMaHue HWepapxuu KJIacCoB dJeMeHTOB ympaieHuss Windows umeer
BaYKHOE 3HAYCHUE [TPH MPOCKTUPOBAHUHM HHTEP(EHCOB MM0JIb30BaTENsA, 0COOCHHO TIPH
pa3paboTke COOCTBEHHBIX PJIEMEHTOB YIPABJICHUSI.

B nmpoctpanctse umen System.Windoiws .Forms ecTb o11H 0cOOEHHBIH Ki1ace,
CITy)aluii 0a30BBIM JUTSI TOYTH KaXKIOTO CO3aBaEMOr0 JJIEMEHTA YIPABICHHS U

dopmer. Dto System.Windows.Forms.Control. Kinacc Control peanusyer 6a3oByto
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(GYHKIIMOHATBHOCTh CO3/IaHUSI M OTOOPa)KEHUSI BCETO, YTO BUIUT MOJIb30BATENb.
Kiacc Control ynacnenosan ot kitacca System.ComponentModel. Component. Kiace
Component o6ecrieunBaer Control Bceit HeoOxoauMon nHGPACTPYKTYpOil, KoTopas
noTpeOyeTcst i1 TOro, 4TOObl €r0 MOXKHO OBbLIO MEPEeTacKMBaTh HA MOBEPXHOCTh
IPOCKTUPOBAHKS B BU3YATLHOM KOHCTPYKTOPE U ITOMENIATh B APYToit 00beKkT. Kiacc
Control mnpenocraBiseT OrpOMHBIH CHHUCOK (PYHKIIMOHAIBHOCTH KJIaccam,
yYHACJIEIOBAHHBIM OT HETO.

Pa3mep u MecTomnosioxeHue 3J1IeMeHTa YIPaBICHUS OTIPEAENIeTCs CBOMCTBAMU
Height, Width, Top, Bottom, Left 1 Right, Hapsty ¢ TOMOJHSAIOMIMMEI KX CBOHCTBAMU
Size u Location. Otnumyme Mexmay HUMH B ToM, 4To cBoiicTBa Height, Width, Top,
Bottom, Left u Right mpuHuMaroT nienouncieHHbie 3HaUeHus, Size — CTPYKTYpy Size,
a Location — crpyktypy Point. CtpykTypsbi Srze u Point cogepxaT Bepcruu KOOpAUHAT
X,Y. Ctpykrypa Point o0bI4HO CBSI3aHA C MECTOIOJIOXKEHHEM, & SiZe 3a7aeT BBICOTY
U MUpOTy oObekTa. Size m Point ompeneneHbl B MPOCTpaHCTBE MMEH System.
Drawing. OGe CTpyKTypbl OY€Hb MMOXOKH B TOM OTHOIICHHUH, YTO MPEICTABIISIOT
napy koopauHat X, Y, HO TaKKe UMEIOT IeperpyKeHHbIE ONepaluu i 00JIETYCHHS
CpaBHEHUsT M TpeoOpa3oBaHus. Tak, HalmpuMmep, NBE CTPYKTYphl SiZ€ MOXKHO
CKJaapIBaTh BMecTe. B cTpykType Point onepanms Addition mepeonpenernceHa Taxk,
YTO MOKHO MPUOABIIATE CTPYKTYpy Size Kk Point u monyyats HoBOe 3HaueHue Point.
O10 obecneunBaer 3PGdexT npudaBICHUS PACCTOSHUS K MECTOIOJOKEHUIO C
MOJIy4eHHEM HOBOTO MECTOIOJIOXKEHHS, YTO OYeHb YAOOHO, €CIM HYXKHO
IMHAMHYECKH CO3/1aBaTh (POPMBI U DJIEMEHTHI yIIPABIICHUS.

CaoiictBo Bounds Bo3Bpamaer 00bekT Rectangle, mpeacrasisitomuii 061acTh
3JIEeMEHTa yIpaBiieHUs. DTa 00JIacTh BKJIIOYACT JIMHEHKU MPOKPYTKU U MaHENb
3aroioBka. Rectangle — Takxe wacTh mpoctpancTBa mMeH System. Drawing.
CaoiictBo ClientSize — 310 cTpyKTYypa Size, mpeACTaBIISIONIas KIMEHTCKYIO 00J1acTh
AJIEMEHTA YMPaBJICHUS, MUHYC JIMHEWKHU MTPOKPYTKHU U MaHEeIb 3aroj0BKa.

PointToClient u PointToScreen — wmeronsl mpeoOpa3oBaHUs, KOTOPHIC
npuHumarotr Point u Bo3ppamart Point. Meton PointToClient mpunumaer Point,

NpCaACTABJLAIOINYIO 3KPAHHBIC KOOPAWMHATEI, U TPAHCIHUPYCT MX B KOOPIAMHATEIL,
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OCHOBaHHbBIE Ha TEKYIIEM KIMEHTCKOM O0beKTe. DTO yIA0OHO Ui Olepaiuii
neperackuBanus. Meroa PoIntToScreen BBIMOMHSICT MPSIMO MPOTHUBOIOJIOKHYFO
OTEPAaINIO — IPUHUMAET KOOPAMHATHI KIMEHTCKOTO 00BEKTA U TPAHCIUPYET UX B
’KpaHHbIe KoopauHaThl. Mertonsl RectangleToScreen wu  ScreenToRectangle
BBITIOJTHSIIOT Te ke PYHKIUU cO CTpyKTypamu Rectangle BmMecTo Point.

CsoiictBo ANChOr mpukperuisier Kpaidk 3JEMEHTAa YIPaBJICHHS K Kparo
POUTENLCKOTO AJIEMEHTA. ITO OTIUYAETCS OT CTHIKOBKH T€M, YTO HE YCTaHABJIMBACT
IpaHb MO POJUTEIBLCKOMY 3JIEMEHTY, a YCTaHABJIMBAET HEKOTOPYIO IMOCTOSHHYIO
JUCTAaHLHIO OT Kpast. Hampumep, eciu mociie NpuKpeIsieHus IpaBoro Kpast 3JIeMEHTa
yIOpaBJCHUS K MPaBOMYy Kparo POJUTEIBCKOTO 3JIEMEHTa pa3Mep POAUTEIHCKOTO
arieMeHTa OyAeT U3MEHEH, TPABBIN Kpail IOUePHETro AJIEMEHTA OCTAHETCS Ha TOM XKe
pacCTOSIHUM OT TMPABOTO Kpas pPOAUTENbCKOro 3iemeHta. CpoiictBo Anchor
NpUHUMAET 3HaueHue Tuna nepeuncieHus AnchorStyle. [lepeuncienue Bxaovyaer
cienyromye 3HadeHus: T0op, Bottom, Left, Right u None.

C BHENIHUM BUJIOM 3JIEMEHTa ymnpaBjeHus cBs3aHbl cBoiictBa BackColor u
ForeColor, xoTopbie mpuHuUMaroT 3HadeHus Tuma System. Drawing.Color. CoiicTBO
BackGroundlmage npuHuMaet B kauecTBe 3HaUeHHs 00BeKT Ha 6a3e Image. Kiacc
System. Drawing. Image — 3To aOCTpaKTHBIA KJacc, UCIOJIb3YEMbId B Ka4eCTBE
0a3oBoro ajs kiaccoB Bitmap u Metafile.

CgoiictBo Backgroundlmagelayout ncnons3yer nepeuncienue ImagelLayout
JUIS YCTaHOBKHM peXHMa BBIBOJA TIpaUUYecKOro H300paxKeHUss B 3JIEMEHTE
ynpasieHud. JlonyctumbivMu 3HaueHusiMu sBiisitorest Center, Tile, Stretch, Zoom u
None.

CaoiictBaFont u Text umeroT neno ¢ oToopakeHneM TekcTa. YToObl U3MEHUTD
Font, norpebyercs coznats 00beKkT Font. I1pu co3nanumn oobvekra Font yka3piBaercs
uMs mpudTa, pasmMep U CTHIIb.

Jlis  BBIMONHEHWS  JTAOOpaTOpHOM  pabOThl  HEOOXOAMMO  U3YYHUTh
TEOPETUUYECKUE OCHOBBI MPOCKTUPOBAHMS C KCIOJB30BAaHUEM CTaHAAPTHBIX

aJIeMeHTOB ynpapieHus ouommoreku .NET Framework.
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Knacc. Button. Knacc Button npeacraBiaseTr npocTyr0 KOMaHIHYIO KHOIIKY U
HacjeayeTcs ot kiacca ButtonBase. Haubonee yacto npuxoaurcs nucath KOJ AJs
o6pabotku cobbrTust Click kHonku. B ciemyromem (parmeHnTe konma peaim3oBaH
ooOpabotunk coObiTus Click (oOpaboTka JaHHOTO COOBITHS HE MPEACTABIISCT
cnoxnocreir). C momompio Meroaa PerformClick moxHo sMynupoBath coObITHE
Click nHa xHomke 0e3 peajbHOro INETYKa Ha HEHW IOJIh30BATEIEM, YTO MOXKET
MPUTOAUTHCS AJI1 TECTUPOBAHUSI TOCTPOSHHOTO MOJIb30BATENbCKOT0 HHTEpdeiica. B
OKHE TaKKe UMEEeTCs TOHITHE KHOTKH [0 YMOJIYaHHUI0, Ha KOTOPOH aBTOMAaTHYECKH
COBeEpIIAeTCs MIEITYOK, €CITH MOJIB30BaTENIb HAXMMAET B ’TOM OKHE KiaBuiry « Enten.
UTtoObl MACHTUPUUHUPOBATH KHOMKY KaK KHONKY IO YMOJYaHHUIO, B (opMe,
coJepalieil 3Ty KHOIKY, HeOOXOJUMO yCTaHOBUTH cBoiicTBOo AcceptButton B

00BEKT KHOIIKH.

Knacc CheckBox (puc. 22.1). Dnement ymnpasinenus CheckBox Takxke
yHacyenosad oT ButtonBase 1 ncrionb3yeTces s npruemMa IByX WA TPEX COCTOSTHUM

OT ITOJIB30BAaTCJIA.

[¥] ¥oanam ssToMammecki
[¥] Conpanams pezyneTams

JEKpeITe OKHD SETOMSTHYECKK

Pucynok 22.1 — Buemnuii Bug CheckBox.
Ecnu ycranoBuTh cBoiictBo ThreeState B true, To cBoiictBo CheckState
anemenTa CheckBox cMo)keT mpUHUMATH OJIHO MX TPEX 3HAYCHHUUN MEpPEUUCIICHUS

CheckState, onucansapix B Tadi. 22.1.

Tabnuua22.1 - Cocrostus CheckBox (Bo3MoXXHbIE 3HAUCHUS TTEPEUNCIICHUS

CheckState).
3HaueHue Onucanue
Checked dnaxoK UMEET OTMETKY.
Unchecked ®dnakoK He UMEET OTMETKH.
Indeterminate B 3TtoM cocTtosiHUM ~ (PIaXkoK ~ CTAHOBUTCS  CEpPbhIM
(HEompeIesICeHHOE COCTOSIHUE).
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Cocrosinue Indeterminate ymoOHO, Korjga TMOJb30BaTENb JOJKEH OBITH
YBEJOMIICH, YTO OIIUs He ycTaHoBIeHa. Ecin Hy»HO OyJIeBCKOE 3HAYCHHE, MOXKHO
npoBepuTth cBorictBo Checked.

Coonitus  CheckedChanged u CheckStateChanged Bo3nukaior, koraa
u3MeHstoTcss 3HaueHusi cpoiictB CheckState m Checked. [Ins daaxka ¢ Tpems
COCTOSIHMSIMM TIOHQJOOMTCS HpHcOoeauHUThCA K cobwiTmio CheckStateChanged.
[TepexBar 3TUX COOBITHI MOKET OBITH IOJIE3€H I YCTAHOBKHU IPYTHUX 3HAUECHHIA,
OCHOBaHHBIX Ha HOBOM coctossHuu CheckBox.

Kiacc RadioButton (puc. 22.2). Ilepekitouatens (KHONKHU OMIUNA) — JIEMEHT
yIpaBJeHus, yHacleaoBaHHbIN oT ButtonBase.

@ CTaHmEpTHER YCTEHOEKE
MNonsas yoTaHoBKE

BeiSopoyHan yoTaHOBKE

Pucynok 22.2 — Buemnuii Bua RadioButton.

[lepexmtouaTenu O0OBIYHO HCMONB3YIOTCA B rpynne. Ilepeximtouarenu
MO3BOJISAIOT MOJIB30BATENIO BEIOUPATh OJIHY U3 HECKOJIbKUX onuuid. [Ipu Hanuuun
HECKOJIKHX 3JIEMeHTOB yrpaBiieHusi RadioButton B onmHoM koHTeiHEpE, TOJIBKO
OJIMH U3 HUX MOKET OBITh BHIOpAH B OJIMH U TOT K€ MOMEHT BPEMEHH.

CaoiictBo Appearance mpuHHUMAaeT 3HAa4YeHUE InepedncieHus Appearance,
KOTOPBIM MOXeT ObITh Button min6o Normal. B cnydae ycranoBku 3Haduenus Normal
MEPEKII0YATENb BRITJISIUT KaK MAJIEHbKUI KPYKOUYEK C METKOU PsZIoM ¢ HUM. Bb16op
MEePEKITI0YATEIIS 3aMOJTHACT TOT KPYIKOK, @ BRIOOP IPYTroro MepeKItoyaTeisi CHUMAeT
OTMETKY C TEKYIIETO BHIOPAHHOTO MEPEKITIOYATENSI U KPYKOK JIenaeTcsi MycThiM. B
cllyyae YCTaHOBKHM 3HadeHus BULtOn sneMeHT ynpaBiieHUs BBIIJISIAUT MOJ00HO
CTaHJIapTHOM KHOIIKE, HO paboTaeT Kak MepeKyIrovaTesib — €ro BhIOOp O3HAudaeT
BKJIFOUCHHE (B/IaBJINBAHUE KHOTIKH), 2 0TKa3 OT BHIOOPa — BHIKJIFOUCHUE (CTaHJaPTHOS

MOJI0KEHNE KHOIKH ).
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Ceoiicteo  CheckedAlign ompenenser MecTomojoXeHHe KpyxkKa IO
OTHOIICHUIO K TEKCTY MeTKU. OH MOKET OBITh HaJl METKOH, C JTFO0OO¥ CTOPOHBI OT HEee
1100 MO METKOH.

Coo6bitue CheckedChanged nnuiunpyercst mpu 1r000M U3MEHEHUHU CBOMCTBA
Checked. DTo mo3BomsieT mpeanpUHUMATH IPYTUE ICHCTBHS HA OCHOBE HOBOTO
SHAYCHU 3JICMCHTA YIIPABJICHU .

Knaccet ComboBox, ListBox u CheckedListBox (puc. 22.3). DiieMeHTHI
yapaiaeaus ComboBox, ListBox u CheckedListBox ynaciemoBaHbl OT Kiacca
ListControl. DToT kacc nmpeaocTaBiiseT HEKOTOPYIO 0a30BYI0 (DYHKIIMOHAIBHOCTh
ympaBiieHus cnuckamu. Hanbosee BaXKHBIE aCTIEKTHI UCITOIB30BAHUS CITMCOYHBIX

9JICMCHTOB YIIPaBJICHUA COCTOAT B I[O63.BJ'ICHI/II/I JaHHBIX H BBI60pC JaHHBIX H3

CIIUCKa.
HEEEMWET
[Fosas aomcocr ] B Lhpecrs P
Yeopuaa | AHENMTAK
I AMMACT | TRBEHBIN WHKEHED V| Ovperrop
I:Eh' = Yhopuyua
DypexcTop | [ nasnei wixenep
Yoopuwua LI
[MasHbIA MH¥EHED {

a) 0) B)
Pucynok 22.3 — Bueninwuii Bua ciuckoB: a— ComboBox; 6 — ListBox;
B — CheckedListBox.

Ha BBI0Op cicka BIHsIET TO, KaK OH JIOJKEH UCTIOIh30BATHCS, U THII TaHHBIX,
KOTOphIe OyIyT TIOMEHIEHbI B CIHCOK. Eciam ecTh HEOOXOAMMOCTh BO
MHO>KECTBEHHOM BBIOOpE, WJIM €CIU I0JIh30BATENI0 HYKHO BHJIETh HECKOIBKO
AJIEMEHTOB B CIMCKE B OJTHO M TO K€ BPEMSI, TO JUISL TOTO JIy4IlIe BCETO MOAOUIYT
ListBox u CheckedListBox. Eciu B 1100011 MOMEHT BpEMEHH B CIIUCKE MOXKET OBITh
BBIOpAH TOJBKO OJMH 3JIEMEHT, TO IpeanodecTs cieayer ComboBox.

Jlist moGaBIEHU S DIIEMEHTOB B CITUCKU HEOOXOAMMO OOPATUTHCS K KOJUICKITHH

ListBox.ObjectCollection, koTopas goctymHa depe3 cBoicTBO Items crucka.
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[TockoBKY KOJIJIEKIIMSI XPAaHUT OOBEKTHI, B CIIHCOK MOXET OBbITh 100aBJICH
nro60# nomyctumblil Tut .NET. UToOb! uaeHTU(UIIUpOBaTh 3JIEMEHTHI, HEOOXOIMMO
yCTaHOBUTH JIBa BAXKHBIX CBOMCTBa. [lepBbiM cBOMicTBOM siBisieTcst DisplayMember.
Ero nactpoiika coobmaer ListControl, kakoe cBoicTBO 00BEKTa JOJDKHO OBITH
otoOpaxeHo B criucke. [[pyroe cBoiictBo — ValueMember. OHo peAcTaBisieT coooi
CBOMCTBO 00BEKTa, KOTOPOE JIOJKHO BO3BPAIIAThCA B KauecTBe 3HaUeHUs. Eciu B
CITMCOK OBLIIN I00aBJICHBI CTPOKH, JIs1 000UX CBOMCTB 110 YMOITYAHUIO UCITOJIB3YIOTCS
CTPOKOBBIEC 3HAYCHHSI.

[Tocme 3arpy3kud JaHHBIX B CHHCOK MJIi WX TOJYYEHHUS] MOTYT OBITh
ucrons3oBanbl cBoiicTBa Selecteditem u Selectedindex. CaoiictBo Selectedltem
BO3BpalllaeT 00bEKT, BEIOPAHHBIN B JaHHBIA MOMEHT. Eciu cniucok npesmnosnaraer
MHOJKECTBEHHBIM BBIOOP, TO JOJDKHA MPUMEHAThCS Kosutekmus Selectedltems s
MOJIy4eHUsI BRIOPAaHHBIX 3JIEMEHTOB.

Ecnmu mis mHanmonHenus chnucka npumensiercs DataBinding, to cBoiicTtBO
SelectedValue BepHeT 3HaUYeHHME CBOMCTBA BBIOPAHHOTO OOBEKTa, KOTOPOE OBLIO
yCTaHOBJIEHO B cBoiicTBe ValueMember.

Onement ComboBoX — 3T0 kOMOWHAIMS MO PEIAKTHPOBAHUS M OKHA
cnucka. Ctuias ComboBox 3amaercs ycranoBkod B cBoiictBe DropDownStyle

3HaueHus nepeunciaeHus DropDownStyle (Tabmuma 22.2).

Tabmuma 22.2 — Criuim ComboBOX (BO3MOXKHBIC 3HAYCHUS MEPEUUCICHUS

DropDownStyle).
3HaueHue Onucanue

DropDown TekcToBass 4acThb KOMOMHHPOBAHHOTO CITHCKAa JOMYyCKaeT
peIaKTUPOBAHUE, U MTOJIB30BATEIM MOTYT BBOJIUTH 3HAUYCHUE.
Tax)ke OHUM MOTYT LIEIKATh HA KHOMKE CO CTPEIOYKOM, YTOObI
0TOOPa3UTh PACKPHIBAIOLIUICS CIUCOK 3JIEMEHTOB.

DropDownL.ist TexkcToBas 4YacTb HE  JONYCKaeT  peAaKTUPOBAHUE.
ITonb30BaTeNnu JOJIKHBI BHIOUPATH 3HAUECHUSI U3 CITMCKA.

Simple [Momo6no DropDown, HO cHOuCOK SBISIETCS TOCTOSHHO
BUAMMBIM.
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Knacc DateTimePicker (puc. 22.4). Dnement ynpasiacHus DateTimePicker
MTO3BOJISICT BEIOMPATh 3HAUCHHUE JaThl MUK BPEMEHH (MJTH TO U IPYTO€) BO MHOXKECTBE
pasHbIxX (hopmaToB. 3HaueHune DateTime Mo>kHO 0TOOPa3UTh B JIFOOOM CTaHIaPTHOM
dbopmate Bpemenu u nathl. CBoMicTBO Format mpuHUMaeT 3HaYCHUE TEPEUUCIICHUS
DateTimePickerFormat, koropoe ycranaBiauBaer ¢opmar Long, Short, Time uaun
Custom. Ecnu cBoiictBo Format ycranosieno B DateTimePickerFormat .Custom, ¢
nmoMoIpio cBoiicTBa CustomFormat mMokHO 3agaTh CTPOKY, IPEICTaBIISIONIYIO

dbopmar.

15 eersbpn Hidr. | T
4 Ciemadipn 2014 k

Ma Br Cp Y Mr C6 Be

A3 1 2[3]4 5

7 8 %10 1112
14 fif116 17 18 19
A R3MB%
b T R R

4 5 6 7 8 9

[ Cerogun: 03.10.2014

wHEE .

Pucynok 22.4 — Buemnnii Bun DateTimePicker.

CaoiicTBo Text Bo3BpalaeT CTpOKOBOE IpeicTaBiieHue 3HaueHus DateTime, a
cBoiictBo Value — 06nexT DateTime. C momomnisto cBorictB MinDate u MaxDate
MOKHO YyCTaHaBJIMBaTh MAaKCHUMaJbHO€ W MHUHUMalIbHOE 3HaueHus nar. Korma
MOJIK30BaTEIb IIEJIKACT Ha CTPEJIKE BHU3, 0TOOpaKaeTCs KajJeHIaph, MO3BOJISIONINMN
BBIOpaTh AaTy. JOCTyHBI CBOMCTBA, KOTOPHIE MO3BOJISIOT U3MEHUTHh BHEIITHUM BT
KaJICHAapsl, yKa3aTh ()OHOBBIC IIBETA 3ar0JIOBKA M MECSIIA, a TAKXKE I[BETA MEPEIHETO

IIJ1aHa.

3. ObopynoBaHue U MaTepHaJIbI

Jlia BBIOTHEHUS] JTaOOpaTOpHOM pabOThl PEKOMEHYEeTCsl HMCIOJIb30BaTh
MEePCOHANIBHBIA KOMITBIOTEP CO CIEAYIONIMMHU XapaKTepUCTHKAMU: 64-pa3psaHblii
(x64) mporeccop ¢ TakToBoM yacToTol 1 I'T'11 1 BeIme, onepatuBHast namsatb— 1 1'0 u

BBIIIIE, CBOOOJHOE TMCKOBOE MPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
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ycrporicteo DirectX 9. IlporpammHoe obecriedeHHe: OIEpalMOHHAS CUCTEMA
WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Beimre.

4. YKa3aHUA 10 TEXHUKE 0€30IMaCHOCTH

Texnuka 0e€30MacHOCTH TPU  BBINOJIHEHUH JabOpaTOpHOM  pabOThI
orpezenseTcs: oOMIENPUHITON ISl OJIb30BaTeNei MepCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITeNTbHO HE TPOU3BOIUTH PEMOHT IIEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yZaJieHue MPOrpaMMHOro 00ecIieyeHus; B CIIy4ae HEUCIPAaBHOCTH MEPCOHAIBHOTO
KOMITBIOTEpA COOOIIUTH 00 3TOM OOCITYXHBAIOIIEMY IEPCOHATY J1abopaTOpuu; HE
KacaTbCsl JNEKTPUUYECKUX PO3ETOK METANTMYECKUMH MpeaIMeTaMu; pabodyee MecTo
M0JIb30BATENs] TEPCOHAIBHOIO KOMIIBIOTEPA JOKHO COJEPKAThCA B YUCTOTE; HE

paspcmacTCs BO3JIC IICPCOHAIIBHOI'O KOMITBIOTCPA IPUHUMATDL ITUITY, HAIITUTKH.

5. MeTonuka v mopsiIOK BBITIOTHEHH S PAOOTHI

Jist  BBITIOJHEHWST J1abopaTopHOW pPabOThl  HEOOXOAWMMO  BBITIOJHUTH
CIIETYOIIYIO IMOCIE0BATENLHOCTh JEHCTBUAM:

1. Cozpaiite npoekt npmwioxenus Windows Forms B cpene MS Visual Studio.

2. PeanusyiiTe METOBI JIIs1 BHIYMCIICHUS BBIPAXKEHHUI B COOTBETCTBUH C
BAapUaHTOM WHIUBHUIYaJIbHOTO 33/ TaHMUSI.

3. Ilpu npoexkTupoBanuu (GOpMbI HEOOXOAMMO YUYUTHIBATH CJIECIYIOIIUC
0COOEHHOCTH 3a1a4H:

— BBIPAXKEHHUE MOXKET OBbITh BHIYMCIIEHO JBYMS PA3IMYHBIMU CIIOCOOAMH, TO
€CThb I10JIb30BaTEIb JOJKEH HMETh BO3MOXHOCTH BBIOpaTh METOJ pacuera
(momymaiiTe, KakoM 3JEMEHT yIpaBJIEHUS MOIXOAUT AJIsl TOTO O0JIbIle BCEro?);

— B IMPaBOW YacTH BBIPAXKEHUS MPUCYTCTBYIOT HEM3BECTHBIE NMEPEMEHHBIE,
KOTOPBIE MOJIH30BATEIh MOKET BBOAUTH C KJIIABUATYPbl B TEKCTOBBIE MOJIS;

— B HEKOTOPBIX BBIPAKEHUSAX TPUCYTCTBYIOT K03 () (PUITUEHTBI, BBIOOp 3HAUEHUI

KOTOPBIX HGO6X0,Z[HMO pcain30BaThb C IIOMOIILIO PA3JIMYHBIX CIIMCKOB.
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7. Coneprkanue oTyeTa 1 ero popma

Otyet no 1abopaTopHOM paboTe JOJIKEH COEPIKATH!

1. Homep 1 Ha3BaHue 1a00paTopHON pabOTHL

2. llenn mabopaTopHO paObOTHI.

3. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHble (OPMBI M JIMCTUHT MPOTPAMMHOIO KOJid, MOKA3bIBAIOIINE
MOPSIJIOK BBIMOJTHEHUS 1a00paTOpHON paboThl, U pe3yIbTaThl, MOJyYECHHBIE B X0O/I€ €€
BBITIOJTHEHUS.

OT4eT o BBIIOJIHEHUHU Ja00OpPaTOPHON pabOThl B MHUCHMEHHOM BUJIE CAACTCS

IPEToIaBaTeNIo.
8. KoHTponbpHBIEC BOIPOCH
1. Kakoe coObiTue nsnemeHta ynpasienuss Button oOpabarbiBaercs B

nporpammax yauie Bcero?

2. Jlnsa dero mpemHaszHayeH kommoHeHT CheckBox? Ha3zoBuTe ocHOBHBIE
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cBoiicTBa kiacca CheckBox.

3. Onuiuure HazHayeHue demenTa RadioButton. Kakoii BHEHNT BUI MOXKET
NpUHUMATh JaHHbIM KOMIOHEHT? Ha30BUTE OCHOBHBIE CBOMCTBa KJacca
RadioButton.

4, HazoBuTe Kiacchl KOMIIOHSGHTOB I TIPEACTABICHHUS CIHCOYHOMN
UH(pOpMAITUU.

5. Onumure ocHOBHBIE cBoMcTBa Kiacca ListBox. Uem komomuer ListBox

otanvaercs ot CheckedListBox?
9. Cnucok nutepaTypsl
Jl71st BBITIOTHEHM 1 1a00paTOPHOM paOOTHI, PU MOATOTOBKE K 3aITUTE, a TAKKE

AJIs1 OTBCTA Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BaTh CJICAYIIUC

UCTOYHUKH: [6-8].



3AKIIIOYEHUE

B ydueGHOM mocoOuu npeAcTaBIeHbl METOAMYECKHE YKAa3aHUSIK 1a00PaTOPHBIM
paboTaM, KOTOpbIE TTOMOTAIOT CTYJEHTaM OCBOUTH MPOTPAMMHUPOBAHUE KaK POJ
NEeSATEIbHOCTU. YueOHoe mocobue (J1abopaTOpHbIA MPAKTUKYM) MO JTUCIUILINHE
«OCHOBBI ITOPUTMHU3AIMUA U TPOTPAMMUPOBAHUS) TPEIOCTABIIAIOT CTYACHTaAM
HEOOXOAMMBIA TEOPETUYECKUH MaTepuall, a TaKXKe IO3BOJISIIOT TOJYyYUTh
PaKTUYECKHUE HABBIKH JIJIS TalTbHEUIIIEro caMoOOyYCHH ST, Pa3BUTHSI CBOMX HABBIKOB.

Matepuan nabopaTOpHBIX pabOT MpeACTaBieH Ha 0a3e COBPEMEHHOM Cpeibl
pa3pabOTKM MPOTrpaMMHBIX CPEACTB — HUHTETPUPOBAHHOM Cpeabl pa3pabOTKU
Microsoft Visual Studio. TexHnonoruu, 10CTymHbIE pa3padOTYUKY C UCTIOIb30BAHUEM
nanHoil |IDE, HempepblBHO COBEpHIEHCTBYIOTCS M TPEOYIOT OT MpPOrpaMMHUCTa
HEMPEPHIBHOTO MOBBIMICHUST MPOdecCUOHANBHOTO ypoBHA. [lomHBIN cHexTp
Bo3MoxkHOCTH IDE MS VS BrixoauT faneko 3a paMKu TaHHOTO y4eOHOro mocoous,
HO BBINOJHEHUE 3aJ[aHUM JabOPaTOPHOTO MpaKTHKyMa 0OeCeurBaeT CTYACHTOB
3HAHUSMH, BOCTPEOOBAHHBIMU Ha COBPEMEHHOM PBIHKE TPYy/a.

B kauecTBe OCHOBBI TOCTPOEHUS TAOOPATOPHOTO MPAKTUKYMA MPEIOKEHA
texHosoruss MS .NET Framework. /lannas TexHonorus mpeajaraeT MIIUPOKUI
CHEKTp aJITOPUTMOB U TEXHOJIOTMI pPa3pabOTKU MPOrpaMMHOrO OOECIIEYEHUS:
IUPOKUM HAaOOp OMOIMOTEUHBIX TUIIOB; CHCIUATN3UPOBAHHBIE CMHTAKCUYECKHE
KOHCTPYKLHMH; COBPEMEHHbIE MNPUMHUTUBBI IPOTPAMMUPOBAHUS; KOMIIOHEHTBI
pa3paboTKu rpapuuecKuX MPUI0KEHUI; KIIacChl 11 pabOThI ¢ 00beKTaMu (paityIoBoOi
cucteMbl. Bce mpencraBieHHbIE TEXHOJIOTHU B paMKaX OJHOTO SI3bIKA MO3BOJISIFOT
CTYJIEHTaM TMOJYyYHUTh HPAKTUYECKUH OMNBIT HCHOJb30BAaHUS 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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