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Tema 1. OcHoBbl C#: CHHTaAKCHC, TUIIbI JAHHBIX, KOHCOJILHbIH BBO/I-BbIBO/I
IpakTnueckasi padora 1 BBoa U BbIBO JaHHBIX, ONIEPATOP NPUCBAUBAHUS

Bce Bx0/1HBIC U BBIXOJHBIC IaHHBIC B 3aJJaHUSIX 3TOM TPYIIIHI SABJISIIOTCS BEle-
CTBECHHBLIMHU YHCJIAMU.

Beginl-. /lana cropona kBajapata a. Haiitu ero mepumetp P = 4 a.

Begin2-. /lana cropoHa kBajapata a. Halitu ero miomaasr S = a2

Begin3-. lanbl cTopoHbl npsMoyrojsHuka a u b. Haiitu ero miuomane S = a-b u
nepumetp P = 2-(a + b).

Begind-. Jlan muamerp okpyxknoctu d. Haiitn ee mmuny L = md. B kauectBe
3Ha4YE€HUs TT UCIOJIB30BaTh 3.14.

Begin5-°. /lana nnuHa pebpa kyba a. Haittu oObem kyOa V = @3 m mmomanp ero
MOBEPXHOCTH S = 6-a2.

Begin6°. [laubl mmHbl pedep a, b, ¢ mpsMoyroiapHOro napauieienumeaa. Hantu
ero ooveM V = a-b-c u mwiomanp noBepxuoctu S = 2-(a-b + b-c + a-c).
Beqgin7-. Haiitn nnunHy okpyHOCTH L M mmomanp kpyra S 3agaHHoro paamyca R:

L=2.7R, S = m-R2.
B kauectBe 3HaueHus 1T UCNOIb30BaTH 3.14.
Begin8-. [lans! aBa uucia a u b. Haiitu ux cpeonee apupmemuuecxoe: (a + b)/2.
Begin9 . /lansl 1Ba HeOTpHIIATEAbHBIX YKcia a u b. Haitu ux cpeonee ceomempu-
yeckoe, TO €CTh KBaJPaTHBIA KOPSHb W3 WX MpOW3BeAeHus:  a-b.
Beginl0-. Jlansl qBa HeHYJEBBIX Ynciia. HaliTu cymmy, pa3HOCTb, IPOU3BENCHUE U
94aCTHOE WX KBaJIPATOB.

Beginll-. Jlansl B2 HEHYJEBBIX Yncia. HaliTu cymmy, pa3HOCTb, IPOU3BENCHUE U
YaCTHOE UX MOYJIEH.

Beginl2-. JlaHbl KaTeThl MPSAMOYTOJLHOIO TpeyroyibHuka a u b. Haiitu ero

TUIIOTEHY3Y C U nepumetp P

Beginl3-. Jlausl ABa kpyra ¢ oOmmM IeHTpoM H paauycamu Ri u R2 (Ri > R2).
Haiit momaam 3Tux KpyroB S1 U Sg, a TakKe IUIONMIAb S3 KOJbIA, BHEITHUI
paanyc KOTOpOro paBeH Ri, a BHyTpeHHHUI paanyc paBeH Re:

Si=mR)2,  S:=mR)%,  S5=S1-Sa
B kadectBe 3HaueHus T KUCMOIL30BaTh 3.14.

Beginl4-. Jlana mauaa L okpyxuHoctu. Halitn ee pamuyc R m miomanp S kpyra,
OTPAHUYCHHOTO ATON OKPYXHOCTHIO, yuHThIBas, uto L = 2. R, S = m-R2. B
KaueCTBE 3HAUEHUs TT UCIOIb30BaTh 3.14.

Beginl5-. [lana miomans S kpyra. Haiitu ero nuamerp D u amuny L okpyskHOCTH,
OTPaHUYMBAIOIICH ATOT KPyT, yuuThIBas, uto L = 2. 7F R, S = m-R2. B kauectBe
3Ha4Ye€HUs TT UCMOJb30BaTh 3.14.

Beginl6-. Haiitu paccrosiHue MEXIy ABYMs TOUYKaMHU C 3aJaHHBIMH KOOpPJIWHATa-



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

Beginl8-. Hansl Tpu Toukm A, B, C Ha umcioBoii ocu. Touka C pacmonoxeHa
Mexay Toukamu A u B. Haittu npousenenue g otpeskoB AC u BC.
Beginl9-. /lanpl KOOPAWHATHI ABYX MPOTHUBOIOJOKHBIX BEPITUH MPSIMOYTOJILHUKA!
(X1, Y1), (X2, y2). CTOpOHBI IPSIMOYTOJbHHUKA MapajlIebHbl OCSIM KOOPIAHMHAT.

Haiitn mepumeTp U Tuiomaas JAaHHOTO TPSMOYTOJBHUKA.

Begin20 . Haiitu paccTosiHue MEX1y IByMsI TOUKaMH C 3aJIaHHBIMHU KOOpJrHATaMu (X1,
Y1) u (X2, Y2) Ha IJIOCKOCTH.

Begin21 ‘. [lanbl KOOpAMHATELI TPEX BEPIIMH TPEYroybHUKA: (X1, Y1), (X2, Y2), (X3, ¥3).
Haiitn ero mepumeTp W IJIOMAIb, UCTIONB3YS (POPMYITy JUIsl PACCTOSTHHS MEXK-
Ay JIBYMSI TOYKaMH Ha TUIOCKOCTH (cM. 3amanue Begin20). s HaxokmeHus
IUIONIA/IA TPEYTOJLHUKA CO CTOPOHAMH @, b, C ucnons3oBath hopmyny I epona:

Begin22 - . IloMeHsATh MECTaMH COAECPKUMOE IIepeMeHHbIX A 1 B 1 BBIBECTH HOBBIE
3HavyeHus A u B.

Begin23-. lansl nepemennbie A, B, C. I3MeHHUTh BX 3HaYCHUS, IEPEMECTUB COZCP-
xumoe A B B, B— B C, C — B A, 1 BBIBECTH HOBBIC 3HAUCHUS MIEPEMEHHBIX A,
B, C.

Begin24 - . [lansl nepemennbie A, B, C. I3MeHHUTh BX 3HaYCHUS, IEPEMECTUB COCP-
xumoe A B C, C — B B, B— B A, 1 BBIBECTH HOBBIC 3HAUCHUS MMEPEMEHHBIX A,
B, C.

Beqin25 . Haiitn 3Hauenne Qynkiuu Yy = 3X6 —6x2 - 7 mpu JaHHOM 3HAYEHUH X.

Begin26°. Haiitu 3nauenue ¢yukimu Yy = 4(%3)6- 7(x-3)3 + 2 npu gaHHOM
3HAYCHUH X.

Begin27 . Jlano uucio A. Beruuciuth A8, HCIIONIB3Ys BCIIOMOTaTEIbHYIO MTEPEMEH-
HYIO U TPU OTIEpAIMH YMHOXEHUs. JIJIsi 3TOr0 MOCiaenoBaTebHO HAXOauTh A2,
A%, A8, BriBecTu Bce HaliiecHHBIE CTElEeHU yucia A.

Begin28-. [lano uncio A. Berauciute A5, HConb3ys JBEe BCIIOMOraTelbHbIE TIepe-
MEHHBIE U TIATh OTNEpaluii yMHOXKEHUs. [|JIst 3TOTO mocie0BaTeIbHO HAXOUTh
A2, A3, A5 A0 Al5 BpisecTH BCe HaWAEHHBIE CTENEHHU yucia A.

Begin29-. Jlano 3Hauenue yria d B rpagycax (0 < a < 360). Onpenenuth 3HaYCHNE
ATOTO K€ yria B pajnaHax, yuuThiBas, 4yTo 180° = 1T pamuanoB. B kauecTBe
3Ha4YeHUs TT UCTOJb30BaTh 3.14.

Begin30-. Jlano 3Hauenue yrina a B paguadax (0 < a < 2-17). Onpenenuth 3HaYCHNE
ATOTO ke yIJia B Tpaaycax, yuuTeiBas, uyto 180° = 1T paguanoB. B kauecTe
3Ha4YeHUs IT UCTOJB30BaTh 3.14.

Begin31-. Jlano 3HaueHue temmepatypsl 1 B rpamycax dapenreiira. Onpenenutsb
3HAUYCHHUE 3TOM K€ TeMmIeparypsl B rpaaycax Llenscus. Temmneparypa no Llens-



cuto Tc u temneparypa no ®@apeHredTy Tr CBsSI3aHBl CIEIYIOLIMM COOTHOILIE-
HUEM:
Tc = (Tr = 32)-5/9.

Begin32-. Jlano 3HaueHnue TemmepaTypsl 1 B rpaaycax Llembcus. Onpenenuts 3Ha-
YEHHE ITOU Ke TeMIlepaTypsl B rpagycax Papenreura. Temneparypa no Llens-
cuto Tc u temneparypa no ®dapeHreiTy Tr CBsSI3aHBl CIEIYIOIIMM COOTHOILIE-
HUEM:

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

Begin33-. U3BectHo, uto X Kr KoH(per crouT A pyoOiseid. OnpeneanTb, CKOJIbKO
ctouT 1 Kr 1 Y Kr 3TUX K€ KOH(]eET.

Begin34-. N3BecTHO, uT0 X KI IIOKOJAIHBIX KOH(ET cTouT A pybseit, a Y Kr upu-
cok ctout B pyOneit. Onpenenutb, CKOIBKO CTOUT 1 KI' IIOKOJIAIHBIX KOH(ET,
1 Kr UpHCOK, a TaKkKe BO CKOJBKO pa3 IIOKOJaAHbIE KOH(ETHI JOPOKE UPUCOK.

Begin35 . CkopocTb 101Ku B cTosiueit Boge V Kkm/d, cKOpocTh TedeHus peku U km/4
(U <V). BpeMms aBmwKeHUs JTOIKH 110 03epy 11 9, a 10 peke (IMPOTHB TEUCHH)

— T 2 u. Onpenenuth MyTh S, MPONACHHBIN JIOAKON (IIyTh = BPEMs: CKOPOCTb).
VY4ecTh, 4TO MpU IBWKEHUU TPOTUB TEUEHUS CKOPOCTH JIOJKH yMEHBIIACTCS
Ha BEJIMYMHY CKOPOCTH TEUEHUSI.

Begin36 . Cxopoctb nepBoro aBToMmoOmis V 1 km/4, BToporo — V 2 KM/4, paccTos-

HUE MEXAy HUMU S kM. OnpenenuTh pacCTOSHUE MEXKIYy HUMH uepe3 | 4acos,
€CJIM aBTOMOOWJIM yJaJsoTCs ApYyT OT Apyra. JJaHHOe pacCTOsSHHE paBHO CyM-
M€ HAYaJIbHOTO PACCTOSHHSI U OOIIEro MyTH, MPOJEIaHHOTO aBTOMOOWIISIMU;
oO1Iui MyTh = BpeMsl + CyMMapHasi CKOPOCTb.

Begin37 . CxopocTh nepBoro aBromoomis V 1 kM/4, Broporo — V 2 KM/4, paccTos-

HUE MEXAy HUMU S kM. OnpenenuTh pacCTOSHUE MEXKIYy HUMH uepe3 | 4acos,
€CJIM aBTOMOOWJIM MEpPBOHAYaIbHO JBUKYTCS HaBCTpedy Apyr Apyry. [lanHoe
pPacCTOsTHUE PABHO MOJIYJIIO PA3HOCTH HAYAJIbHOTO PACCTOSHUS U OOLIETO MyTH,
POJICITAaHHOTO aBTOMOOWIIAMH; OOIIMNA MyTh = BpPEMs - CyMMapHasi CKOPOCTb.

Begin38-°. Pemmts nuneitHoe ypaBHenue A-X + B = 0, 3amannoe cBoumu ko3 du-

rueHTamu A u B (koad¢uiment A He pasen 0).

Begin39-°. Haiitu xopuu xsadpammnozco ypaenwenusi A-x2 + B-x + C = 0, 3anan-

HOro cBoMMH Koddduimentamu A, B, C (koadpdumment A ue pasen 0), ec-
JM W3BECTHO, YTO AUCKPUMHHAHT YPaBHEHHS IOJIOKUTENICH. BpiBecTn BHaua-
Jie MEHBINHI, a 3aTeM OOJNbIHMA W3 HalACHHBIX KOpHEeW. KopHu KBaapaTtHOTO
YpaBHEHUS HAXOATCA 1O hopMyIIe

x1,2 = (-B £ D)/(2-A),

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



Begin40-. Haiitu pemieHue cucmemvl TUHEUHbIX YPAGHeHUll BAA

A1-x+B1y=Cy,
Ag-X + B2'y = Co,
3ajaHHoi cBoumu kodddummentamu A1, Bi, Ci, Az, B2, Cq2, eciiu usBecTHO,

4YTO JaHHas CHUCTeMa MMEET €IUHCTBEHHOe pelieHue. Bocmomb3zoBaThcs (op-
MyJ1amMu

X= (Cl'B2 - C2'Bl)/D, y= (Al'C2 - A2'C1)/D,
rac D =A:-B2 - As:B;.



Tema 1. OcHoBbl C#: CHHTaAKCHC, THIIBI JAHHBIX, KOHCOJIbHbII BBO/I-BbIBO/]
IIpakTuyeckas padora 2 Llesable ynciaa

Bce BXOAHBIC M BBIXOJHBIC OJAHHBIC B 3aJaHHAX ATOM I'pylIibl ABJIAKOTCA 1IC-
JIBIMM 4ucjaamMu. Bce qucia, 1 KOTOPBIX YKA3aHO KOJUYCCTBO HI/I(i)p (I[BYSHaLIHOG
qUCJI0, TPCX3HAYHOC YHCJIO U T. ,ZI.), CUHNTAIOTCA ITOJIOKHUTCIIbHBIMU.

Integerl-. Jlano paccrosiaue L B cantumerpax. Mcrnosb3ys omnepauuro JIejaeHUs
HAIIEJI0, HAUTH KOJMYECTBO MOJHBIX MeTpoB B HeM (1 merp = 100 cm).

Integer2-. /lana macca M B xunmorpammax. Mcrons3ys onepanuro aefeHus Haremo,
HAWTH KOJMYECTBO MOJHBIX TOHH B Hew (1 Tomna = 1000 kr).

Integer3-. [lan pasmep daiina B Oaiftax. Mcnonb3ys omeparuio JejJeHusl Haeso,
HAWTH KOJMYECTBO MOJHBIX KHUJIOOANTOB, KOTOpPHIE 3aHUMAaET NaHHBINA (aiin
(1 xunoOaiit = 1024 Gaiita).

Integer4 . Jlansl nensie nojioxkutenbHble yucia A u B (A > B). Ha orpeske mm-
Hbl A pa3MelieH0 MaKCMMaJIbHO BO3MOKHOE€ KOJIMYECTBO OTPE3KOB JIJIMHBI B
(6e3 Hanoxxenwuil). Mcrnonp3ysi onepanuyio JeJIeHUs Halleslo, HAMTH KOJMYECTBO
0Tpe3KoB B, pa3menieHHbIx Ha oTpe3ke A.

Integer5 . Jlausl nensie monoxuteapubie uncia A u B (A > B). Ha orpeske mmunbl A
pa3MeIleH0 MaKCUMalbHO BO3MOXHOE KOJMYECTBO OTPE3KOB JuHBI B (6e3
HanoxxeHui). Mcnoib3ys ornepanuio B3sITUSL OCTaTKa OT JICJICHUS HAIleJ0, HAllTH
JUIMHY HE3aHSITOW YacTH OTpe3ka A.

Integer6 . Jlano nBy3HayHoe uuciio. BeiBecT BHauasne ero JieByro mudpy (mecst-
KHM), a 3aTeéM — €ro mnpaByro mudpy (eauHuIlsl). Jas HaXOoXIeHUS JECATKOB
UCIIOJIb30BaTh OMEpalvIO JIEJICHUST HAleso, AJisi HAXOXKIACHUS €AUHMI] — OIle-
palyio B3ATHUSA OCTaTKA OT JICJICHHUS.

Integer7 -. Jano nBy3Haunoe uucio. Hailtu cymmy u npousBeneHue ero uudp.

Integer8-. Jlano aBy3HayHOe 4uciiO. BrIBeCTH 4mCIIO, MOTYyYEHHOE TIPHU IMepecTa-
HOBKE LU(P MCXOIHOTO YHCIIA.

Integer9-. Jlano Tpex3HauHoe yucio. Mcnonb3ys oAHy onepaiuio AeIeHUs Hallelo,
BBIBECTH TEPBYIO U PY TAHHOTO YKCIIa (COTHH).

Integerl0-. lano Tpex3HauHoe unciao. BeiBecTn BHavane ero nociaeaHion mudppy
(emMHMIIBI), @ 3aTEM — €T0 CPEAHIOI MUPPY (IECATKH).

Integerll-. Jlano tpex3HauHoe uucio. Halitu cymMmy U mipousBejieHue ero mnudp.

Integerl?-. Jlano Tpex3Ha4HOE YKCIIO. BhIBECTH YHCIIO, MOTYyYEHHOE TIPH MPOUTE-
HUU UCXOJHOTO YHCTIa CTpaBa HaJEeBo.

Integerl3-. Jlano Tpex3Ha4yHOE 4Kciio. B HeM 3auepkHy/u NepByIO clieBa Iudpy u
NPUIKCATN €€ clipaBa. BBIBECTH MOIyYEHHOE YHCIIO.

Integerl4-. Jlano Tpex3HauyHOe 4KCiI0. B HEM 3adepKHy/IM MEPBYIO crpaBa HUPPY

1 IIpunmcalim €€ CJICBaA. BriBectn IMOJIY4YCHHOC YMCJIO.



Integerl5-. Jlano tpex3HauHOE 4KCIO. BBIBECTH 4YMCIO, MOTYYEHHOE MpH MepecTa-
HOBKE LU(p COTEH U NECATKOB UCXOTHOTO uncia (Hampumep, 123 mepeiigeTr B
213).

Integerl6-. Jlano Tpex3Ha4HOE YMCIIO. BBIBECTH YMCIIO, TIOJYYSHHOE MPHU TIepecTa-
HOBKE (P MECATKOB M IUHUIl HCXOAHOTO umciia (HampuMmep, 123 mepeiiaer
B 132).

Integerl?-. Jlano nenoe uucino, 6osbmee 999. Ucnonw3ys omHy omneparuio aene-
HUS HaIEJI0 U OJIHY OIEpaIldi0 B3ATHS OCTaTKa OT JEJCHUS, HAUTH mudpy,
COOTBETCTBYIOIIYIO Pa3psily COTEH B 3allUCH 3TOTO YHCHA.

Integerl8-. Jlano menoe umcino, 6onbmee 999. Ucnonw3yst omHy omnepaiuio Jenie-
HUS HaIEJI0 U OJIHY OIEpaIldI0 B3ATHS OCTaTKa OT JEJCHUs, HAUTH mudpy,
COOTBETCTBYIOIIYIO Pa3psiAy ThICSY B 3alIUCH 3TOTO YUCIA.

Integerl9-. C nauana cyrok nmpouuio N cexkyun (N — nenoe). Haiftu xomudyecTBo
MTOJTHBIX MUHYT, TIPOIIEIINX C Hayasia CyTOK.

Integer20-. C nauana cyrok npouuio N cexkyun (N — nenoe). Haiftu xomudyecTBo
MOJIHBIX YaCOB, MPONIEIINX C Hayaja CyTOK.

Integer21-. C nauana cyrok npouuio N cekynn (N — uenoe). Haiitu kosmnuectBo
CEKYH]I, MPOIIECNINX ¢ HadaJia TIOCICIHENH MUHYTHI.

Integer22-. C nauana cyrok npouuio N cexkyun (N — nenoe). Haiftu xonudyecTBo
CEKYH]I, MPONIEIIINX C Hayasa IMOoCJIeHEro yaca.

Integer23-. C nauana cyrok npouuio N cekynn (N — menoe). Haiitu konuuectBo
MOJIHBIX MUHYT, TIPOIIEAIIAX C Hadajga MOCJIEIHEro Jaca.

Integer24 . Jlau Heneny MpoHyMEpOBaHbI CleayomuM o0pa3oM: ) — BOCKpeceHbe,
1 — moHenenvbHUK, 2 — BTOPHHUK, . . . , 6 — cy006oTa. Jlano nenoe yucio K,
nexaniee B auamnasone 1-365. Onpeaenuts HoMmep aHA Henenu ais K-ro gus
rojia, €ciii U3BECTHO, YTO B 3TOM roay 1 siuBapsi ObUIO MOHENEIHLHUKOM.

Integer25-. Jlau Henenm MpoHyMEpOBaHbI CieyonmM 00pa3oM: 0 — BOCKpECEHbE,
1 — mnonenenvHUK, 2 — BTOPHUK, . . . , 6 — cy00oTa. JlaHo nenoe uncmo K,
nexarnee B auanazone 1-365. Onpenenuts HoMep aHA Henmenu st K-ro gHs
rojia, €Clii M3BECTHO, YTO B 3TOM ToAy 1 ssHBaps OBIJIO YETBEprom.

Integer26 . JIlnu Henmenu MPOHYMEPOBAHBI CIEAYIOMIMM oOpa3oM: 1 — MOHeneNb-
HUK, 2 — BTOPHUK, . . . , 6 — cy0060Ta, 7 — BockpeceHwe. [lano 1enoe yucnio K,
nexaniee B auamnasone 1-365. Onpeaenuts HoMep aHA Henenu mist K-ro gHs
rojia, €ciii U3BECTHO, YTO B 3TOM roAy 1 siHBaps ObLJIO BTOPHUKOM.

Integer27-. Jlun Henenu MPOHYMEPOBaHBI CIEAYIOUIMM 00pazoMm: 1 — moHezdens-
HUK, 2 — BTOPHUK, . . . , 6 — cy0060Ta, 7 — Bockpecenwe. [lano 1enoe yucio K,
nexaniee B auamnasone 1-365. Onpeaenuts HoMep aHA Henenu aist K-ro gus
rojia, €CJu U3BECTHO, YTO B ATOM roay 1 sHBaps Obl1o cyOOOTOM.

Integer28-. Jlau Henenw MpOHYMEPOBAHHI CIEAYIONMM oOpa3om: 1 — moHeaeb-



HUK, 2 — BTOpPHUK, . . ., 6 — cy000Ta, 7 — Bockpecense. Jlano mnenoe uncio K,
Jexaiiee B auara3zoHe 1-365, u nenoe uucio N, nexamiee B auamazone 1—7.
Omnpenenute HOMEp AHS Hemenu s K-ro mHS roja, €ciivi M3BECTHO, YTO B
aToM roay 1 siHBaps ObUIO JHEM Henenu ¢ HomepoMm N.

Integer29 . Haunbl nenslie nojoxutenbpHbie yucia A, B, C. Ha npsaMoyronsHuke pas-
mepa A xB pasmelieHo MakCMMajdbHO BO3MOXHOE KOJMYECTBO KBAJIpPaTOB CO
ctoponoii C (6e3 HamoxkeHuit). HaliTu KomM4ecTBO KBaapaToOB, pa3MEIICHHBIX
Ha TPSIMOYTOJLHUKE, a TAK)Ke IJIOMAAh HE3aHATON YacCTH MPSMOYTOIHHUKA.

Integer30-. Jlan HOMep HekoToporo roja (Iej0€ MoJIoKUTEIbHOe uncio). Omnpe-
JEIUTh COOTBETCTBYIOUIMN €My HOMEpP CTOJIETUS, YUYUTHIBAs, YTO, K MPHUMEDY,
gaugajioM 20 cronerus 0611 1901 ro.



Tema 1. OcHoBbl C#: CHHTaAKCHC, TUIIbI JAHHBIX, KOHCOJILHbIH BBO/I-BbIBO/I
IIpakTHyeckas padora 3 Jlornueckne BbIpaKeHUs!

Bo Bcex 3amaHusiX JaHHOW Tpymnmbl TPEOYETCS BBIBECTH JIOTHYECKOE 3HAUYCHHUE
TRUE, €clii IpUMBCACHHOC BBICKA3bIBAHUEC IS IPEIJIOKCHHBIX HMCXOJHBIX JaHHBIX
SIBJIIETCSI UCTUHHBIM, U 3HaueHue FALSE B MpOTHMBHOM ciiydae. Bee yucna, g Ko-
TOPBIX YKa3aHO KOJMYECTBO UMD (IBY3HAYHOE YKCIIO, TPEX3HAYHOE YHCIIO U T. 1.),
CUHUTAKOTCA LEIBIMU IMOJIOKUTECIIEHBIMHU.

Booleanl-. [Jano nemnoe urcio A. IIpoBepuTh HCTUHHOCTH BBICKa3bIBaHUS: «Uwmc-
710 A SIBIISICTCS TTOJIOKUTEIBHBIM .

Boolean2-. [ano nienoe urcio A. IIpoBepuTh HCTUHHOCTH BBICKa3bIBaHUS: «Uwc-
710 A SIBIISIETCSI HEYETHBIMY.

Boolean3-. [ano memnoe uncio A. IIpoBepuTh HCTHHHOCTH BBICKa3bIBaHUS: «Urc-
710 A SIBIISIETCSI YETHBIMY.

Boolean4 . lansl a8a nenbix uncia: A, B. [IpoBepuTh HCTUHHOCTH BBICKAa3bIBAHUSI:
«CnpaBeiiBsl HepaBeHcTBa A > 2 u B < 3».

Boolean5-. [lansl a8a nensix uncia: A, B. [IpoBepuTh HCTUHHOCTH BBICKAa3bIBAHUS:
«CnpasenuBsl HepaBeHcTBa A = 0 mu B < - 2».

Boolean6°. [ausl Tpu nensix uucna: A, B, C. I[IpoBepuTh HCTUHHOCTH BBICKA3bI-
Banus: «CripaBesiuBo ABOMHOE HepaBeHCTBO A < B < C».

Boolean7 . Jansl Tpu nensix uncna: A, B, C. [IpoBepuTh UCTUHHOCTH BBICKA3bI-
BaHus: «Yucno B maxoautcs mexnay uucnamu A u C».

Boolean8-. anb! aBa nensix uncna: A, B. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHUS:
«Kaxnoe n3 uncen A u B HeueTHORY.

Boolean9-. [lansl a8a nenbix yncia: A, B. [IpoBepuTh HCTUHHOCTH BbICKA3bIBAHUS:
«XoTtd 061 oqHO n3 yucen A u B HeueTHOE)Y.

Boolean10-. Jlausr aBa nenbix umcia: A, B. [IpoBepuTh HCTHHHOCTH BbICKa3bIBa-
Hus:. «PoBHO omHo u3 uncen A u B HedeTHOE».

Booleanll-. Jlausl aBa nenbix umcia: A, B. [IpoBepuTh HCTHHHOCTH BbICKa3bIBa-
Hus: «Yucna A u B uMEIOT OJMHAKOBYIO YETHOCTHY.

Boolean12-. laus! Tpu nenbix uncia: A, B, C. [IpoBepuTh HCTHHHOCTD BBICKA3bI-
Banusa: «Kaxnoe u3 umcen A, B, C momoxureapHoey.

Boolean13-. lansl Tpu nenbix uncna: A, B, C. [IpoBepuTs HICTUHHOCTH BHICKA3bI-
BaHUS: «XO0Ta Obl ogHO U3 uncen A, B, C momoxurenpHOe).

Boolean14-. lansr Tpu nensix uncna: A, B, C. [IpoBepuTs HICTUHHOCTH BHICKA3bI-
BaHus: «PoBHO oxHO m3 uncen A, B, C momoxurensHoe).

Booleanl15-. laus! Tpu nenbix uncia: A, B, C. [IpoBepuTh HCTHHHOCTD BBICKA3bI-
Banus: «PoBHO nBa u3 umcen A, B, C aBIA10TCS IOJOKUTEIBHBIMIY.

Booleanl16 . /lano 1ie5ioe moaoxuTeIbHOe Yucio. [IpoBepuTh HCTUHHOCTD BhICKA-



3bIBaHUs: «JlaHHOE YUCIIO SABISETCS YETHBIM JIBY3HAYHBIMY.
Booleanl7 . lano nienoe nmonoxxuTeabHOe Yrucio. [IpoBepuTh HCTUHHOCTD BHICKA-
3pIBaHUs: «JlaHHOE YUCIIO ABIAETCS HEUETHBIM TPEX3HAUYHBIMY.
Boolean18-. [IpoBepuTh UCTUHHOCTD BhICKa3bIBaHUs: «Cpeau TpeX JaHHBIX LENbIX
Yucea €CTh XOTs Obl O/IHA TMapa COBIMAJAIOIINX.
Boolean19 . IIpoBepuTs HCTUHHOCTH BHICKA3bIBaHMs: «Cpeu TpeX JaHHBIX MEIIBIX
quced eCTh XOTS Obl OJJHA Mapa B3aMMHO IPOTHBOIOJIOKHBIXY.
Boolean20°. ano tpex3nauHoe umcio. [IpoBepuTh MCTUHHOCTH BBICKA3bIBAHUS:
«Bce mudpbl JaHHOTO YKCTa Pa3TUYHBD).
Boolean21-. Jlano Tpex3HauHoe uuciio. [IpoBepuTh UCTUHHOCTH BBICKA3bIBAHHS:
«Hudps! ganHOrO YMCIa 00pPa3yrOT BO3PACTAIOLIYIO MOCIEI0BATEILHOCTHY.
Boolean22-. lano tpex3nauHoe ymcio. [IpoBepuTh MCTUHHOCTH BBICKA3bIBAHUS:
«udpset nanHOTO YKCIa 00pPa3yOT BO3PACTAIOUIYIO WK YOBIBAIOIIYIO MTOCIIE-
J0BaTEIIbHOCTD.
Boolean23-. [lano uetpipex3Haunoe 4ucio. [IpoBepUTh UCTHHHOCTH BBICKA3bIBA-
HUS: «J{aHHOE YMCII0 YnTaeTCs OIMHAKOBO CJIEBA HANIPABO U CIIpaBa HAJIEBOY.
Boolean24-. lans uncna A, B, C (aucio A ue pasHo 0). PaccmoTpes
ouckpumunaum D = B2 - 4-A-C, npoBepUTh UCTUHHOCTD BBhICKA3bIBAHUS:
«KBagpatnoe ypaBuenue A-x2 + B-x + C = 0 umeer BeliecTBEHHbIE KOPHI.
Boolean25-. [/lanbr uncna X, y. [IpoBepuTh HCTUHHOCTH BbICKa3biBaHHs: «Touka ¢
KoopauHaTamMu (X, Y) JIEKUT BO BTOPO KOOPIUHATHOW YETBEPTHY.
Boolean26 . /lanbr uncna X, y. [IpoBepuTh HCTUHHOCTH BbICKa3biBaHHs: «Touka ¢
KoopauHaTamu (X, Y) JISKUT B YETBEPTOW KOOPAMHATHOW UETBEPTH).
Boolean27 . lansl uncna X, y. [IpoBepuTh HICTUHHOCTD BhICKa3biBaHUs: «Touka ¢
KOOpAHUHATAMH (X, Y) JEKHUT BO BTOPOU HIIM TPETHEN KOOPAUHATHON YETBEPTHY.
Boolean28 . [lansr uncna X, y. [IpoBeputh HCTUHHOCTH BhICKa3bIBaHUS: «Touka ¢
KoopauHaTamu (X, Y) JEKHUT B TIEPBOU WIIM TPEThEH KOOPIMHATHON YETBEPTH.
Boolean29-. Jlansl uncna X, Y, X1, Y1, X2, Y2. I[IpoBepuTh UCTHHHOCTH BBICKA3bIBa-
Hust: «Touka ¢ xoopauHatamu (X, Y) JIGKHUT BHYTPH NPSMOYTOJIbHUKA, JIeBas
BEPXHSSI BEpUIMHA KOTOPOTO MMEET KOOpAWHATHI (X1, Y1), MpaBas HIKHAA —
(X2, Y2), a CTOpPOHBI MapaIeTbHbI KOOPIHMHATHBIM OCSM.
Boolean30 . /lanb! nenble uncna a, b, C, SBISIOMMECS: CTOPOHAMH HEKOTOPOTO Tpe-
yronbHuKa. [IpoBepuTh MCTUHHOCTH BBICKa3bIBaHUS: «TpeyroibHUK CO CTOPO-
Hamu @, D, C SBIISeTCSI pABHOCTOPOHHUM.
Boolean31 . /lans! nensie uncia a, b, C, SBISIOIMUECcs CTOPOHAMH HEKOTOPOTO Tpe-
yronbHuKa. [IpoBepUTh MCTUHHOCTH BBICKa3bIBaHUS: «TpeyroibHUK CO CTOPO-
HaMH &, b, C sBisieTcst paBHOOSAPEHHBIMY.
Boolean32 . /lansl nensie uncia a, b, C, SBISIOMUEcs CTOpOHAMH HEKOTOPOTO Tpe-
yrosbHuKa. [IpoBepuTh HCTUHHOCTH BbICKa3bIBaHUsA: « TpeyrodpHUK cO CTOPO-



HamH @, b, C sBisieTcs mpAMOyTOTBHBIMY.

Boolean33-. lans! uesslie yncnaa a, b, ¢. IIpoBepuTh HCTHHHOCTh BBICKA3bIBAHUS:
«CyIecTByeT TPEyrojbHUK CO CTOpOHAMH a, b, C».

Boolean34 . Jlaabl KoOpauHATHI TOJS MAXMATHON JOCKU X, Y (IleNble 4ucia, Jie-
Xamue B auana3one 1-8). YuuTeiBas, 4to JieBoe HWXHee mosie jocku (1, 1)
SBJISIETCS YEPHBIM, MMPOBEPUTh UCTUHHOCTh BbICKA3bIBaHUsA: «JlaHHOE MOJe sB-
JIeTCs OCIIBIMY.

Boolean35-°. Jlanbl KoOpauHATBHI ABYX Pa3IMYHBIX IOJCH MIAXMAaTHOM JOCKH Xi,
Y1, X2, Y2 (1lenble 4Kcia, Jiexamue B auanazone 1-8). [IpoBepuTh UCTUHHOCTD
BBICKa3bIBaHUS: «JlaHHBIE TTOJISI UMEIOT OJIMHAKOBBIN I[BET.

Boolean36 . Jlanbl KOOpAMHATHI ABYX Pa3JIMYHBIX MOJICH MIaXMAaTHOM TOCKH X1, Y1,
X2, Y2 (1IeJIble YKciia, Jexaniye B nuamna3zone 1-8). [IpoBepuTh HCTUHHOCTH BhI-
cka3bIBaHMS: «Jlaabsi 32 OJMH X0/1 MOXKET MEPEUTH C OJTHOTO TOJIS Ha JPYTOe».

Boolean37°. /lanbl KOOpAMHATHI JABYX Pa3JIMYHBIX IMOJIEH MIAXMATHON JOCKH X1,

Y1, X2, Y2 (uenble yncia, Jexamue B auanazoHe 1-8). [IpoBeputbs HCTUHHOCTD
BbICKa3bpIBaHUsA: «Koposb 3a OOMH X0 MOXET MEepEedTH € OJHOro MOoJisl Ha
JApyroey.
Boolean38-. /lanbl KoOOpaUHATHI JBYX Pa3IMYHBIX IMOJIEH IMAXMATHOW TOCKH X1,
Y1, X2, Y2 (11es1ble ynca, Jiexkaiiue B Auanazone 1-8). [I[poBeputh HCTUHHOCTD
BbICKa3bIBaHUs: «CJIOH 3a OJJMH X0/ MOXKET EPEUTHU C OJJHOTO IOJI Ha APYTOE».
Boolean39 . Jlansl koopAMHATHI ABYX Pa3IMYHbBIX MOJIEH MAaXMaTHON TOCKH X1, Y1,
X2, Y2 (11enbIe uncia, gexamue B quana3one 1-8). [I[poBepuTh HCTHHHOCTD BbI-
cka3blBaHUsA: «Dep3b 32 OAUH XOJ MOXKET MEPEHUTH C OJHOTO IOJIS Ha JPYroey.
Boolean40°. Jlanbl KOOpIMHATHI OBYX pa3IMYHBIX MOJEH MIAXMATHOW JOCKU X1,
Y1, X2, Y2 (1enble uncna, Jexamue B auanazone 1-8). [IpoBepuTh UCTUHHOCTH
BbICKa3bIBaHUs: «KOHB 33 OJIMH XOJ1 MOXKET MEPEUTH C OJHOTO MOJIS Ha IPYTOe».
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Tema 1. OcHoBbl C#: CHHTaAKCHC, THIIBI JAHHBIX, KOHCOJIbHbII BBO/I-BbIBO/]
IIpakTH4yeckas padora 4 Y cI0BHBIH onepaTop

Jano uenoe uucino. Eciv OHO ABISETCS MOJIOKHUTENIBbHBIM, TO NPUOAaBUTH K
HeMy 1; B MPOTHMBHOM Cilyyae HE U3MEHSTh €ro. BhIBECTH MOIy4eHHOE YHUCIIO.
Hano nenoe uyucio. Eciu OHO sBIAETCS TOJOXHUTEIbHBIM, TO NPUOAaBUTH K
HeMy 1; B IPOTHBHOM ciTydae BBIUECTh U3 HETO 2. BhIBECTH MOTy4EHHOE YHUCIIO.
Hano uenoe uyucio. Eciu OHO sBI€TCS MOJOXKHUTENbHBIM, TO MNPUOABUTH K
HeMy 1; ecnM OTpUIIATENbHBIM, TO BBIYECTh W3 HErO 2; €CIU HYJIEBBIM, TO
3ameHuTh ero Ha 10. BriBecTu mosrydeHHOE YHCIIO.

. JaHbl Tpu nenbix yrcna. HailTu KOJMYecTBO MOJOKUTENIBHBIX YUCET B UCXO/-
HOM Habope.

Jaubl Tpu 1enbix uyucia. HalWTh KOIMYECTBO MOJIOKUTEIBHBIX U KOJUYECTBO
OTPUIIATETHLHBIX YUCENT B HICXOAHOM Ha0ope.

. Jlansl aBa yncna. BeiBecTu Oomblee U3 HUX.

Jlanbl n1Ba ynciia. BeIBECTH MOPSIAKOBBIM HOMEpP MEHBIIETO U3 HHUX.

. Jlanbl nBa uncna. BeiBect BHauase Oosiblliee, a 3aT€M MEHbIIEe U3 HUX.
Jlanbl aBe nmepemeHHble BemecTBeHHoro tuna: A, B. Ilepepacnpenenuts 3Haue-
HUS JaHHBIX TIEPEMEHHBIX TaK, 4TOObI B A OKa3aJoCh MEHbIEE U3 3HAYCHUH,
a B B — Oousbiiee. BeiBecT HOBbIE 3HaueHUs NepeMeHHbIX A u B.

If10. Jdansl aBe mepemenHble 1enoro tuma: A u B. Ecim uMx 3HaveHHs HE paBHBI,

TO IPUCBOUTH KAXKJIOM IEPEMEHHOW CyMMY OTHX 3HAYECHHMM, a €CIU DPaBHBI,
TO IPUCBOUTH IIEPEMEHHBIM HYJIEBbIC 3HAau€HMs. BbIBECTM HOBBIE 3HAYCHUSA
nepemeHHbIX A 1 B.

If11. Jansr aBe mepemenHsbie 1enoro Tuma: A u B. Eciu ux 3Ha4YeHWs HE paBHBI, TO
MIPUCBOUTH KaXXIOW MEepeMEHHON OoJblllee U3 3THX 3HAYEHUMN, a €CJIM PaBHBI,
TO TPUCBOUTH IMEPEMEHHBIM HYJIEBble 3HAaueHUs. BbIBECTH HOBBIE 3HAYCHUS
nepemeHHbIX A 1 B.

If12°. Jansl Tpu yrcna. HaiiTh HauMeHbIlIee U3 HUX.

If13. Jlaubl Tpu umcna. Haiitu cpennee u3 HUX (TO €CTh YMCIIO, PACIOJIOKEHHOE
MEX/1y HAMMEHBIIUM 1 HAUOOJIBIIIM).

If14. Jlansl Tpu uncia. BeiBecTn BHauane HauMeHbINEE, a 3aTEM HaWOOJIbIIEe W3
JAHHBIX YHCEJL.

If15. Mansr Tpu ymcna. Haliti cymmy ABYX HAauOOJBIIMX U3 HHX.

If16. Jlansl Tpu mepemenHbie BemecTBeHHoro Ttuma: A, B, C. Ecim ux 3HaveHus
YHOPSA0OYEHBI M0 BO3PACTAHUIO, TO YJABOUTH MX; B MPOTHUBHOM Cllydyae 3ame-
HUTH 3HAUYCHHE Ka)XJOW MEPEMEHHOM Ha MPOTHUBOIOJIOXKHOE. BhIBECTH HOBBIE
3Ha4yeHus rnepeMeHHsx A, B, C.

If17. Jdansl Tpu mepemenHsie BemecTBeHHoro THma: A, B, C. Ecim ux 3HaveHus



YIOPSIOYCHBI TI0 BO3PACTAHHWIO WM yOBIBAHHWIO, TO YJIBOUTH WX; B TPOTHB-
HOM CJIydyae 3aMCHHTh 3HAUYCHHE KaXKJIOHW NMEePEeMEHHOW Ha MPOTUBOTMOJIOMKHOE.
BriBecTn HOBBIC 3HaueHus nepeMeHHbIX A, B, C.

If18. JlaHbl TpW LENBIX YKCIA, OAHO M3 KOTOPHIX OTJIMYHO OT ABYX APYIHX, PaB-
HBIX MEXIy co0oil. OmpenenuTs MOPSAKOBBIA HOMEpP YHCIIA, OTJIMYHOTO OT
OCTAJIbHBIX.

If19. Jlaubl yeThIpe LEIBIX YMCIA, OJHO M3 KOTOPBIX OTIMYHO OT TPEX IPYIHX,
pPaBHBIX MEXy coboi. OnpeaenuTh MOPSAKOBEI HOMEp YKCia, OTIAUYHOTO OT
OCTaJIbHBIX.

If20. Ha uucnoBoit ocu pacmonokenbl Tpu Touku: A, B, C. Onpenenntpb, kakas u3
nByx mocnenaux Toudek (B mmm C) pacromoxena Ommxe K A, W BBIBECTH ITYy
TOYKY W €€ PacCTOSTHHUE OT TOYKH A.

If21. JlaHbl HETOYMCIIEHHBIC KOOPAMHATHI TOYKH Ha IIOCKocTH. Eciin Touka coBa-
JaeT ¢ HA4JaJioM KoopawHat, TO BeiBectd (. Ecim Touka He coBmamaeT ¢ Hada-
JIOM KOoopauHAaT, HO JeKHUT Ha ocu OX wmiam OY, To BBIBECTH COOTBETCTBEHHO 1
win 2. Ecau Todka He JIGKUT Ha KOOPAWHATHBIX OCSX, TO BBIBECTH 3.

If22 . Jlanbpl KOOpAMHATHI TOYKH, HE Jiexkallehd Ha koopauHaTHbIX ocsix OX um OY.
OnpenenuTs HOMEP KOOPJIWHATHOM YETBEPTH, B KOTOPOM HAXOIUTCSA JaHHAs
TOYKA.

If23. JlaHbl 1EIOYMCIICHHBIC KOOPAMHATHI TPEX BEPIIMH MPSIMOYTOJbHHUKA, CTOPOHBI
KOTOPOTO TMapajuiebHbl KOOPJAWHATHBIM OCAM. HailTm KoopauHATBI €ro
YETBEPTOU BEPIITUHBI.

If24. JIns maHHOTO BEIIECTBEHHOIO X HAWTH 3HaueHue cieayromend ¢ynkuuu f,

HpI/IHI/IMaIOHICfI BCIICCTBCHHBIC 3HAYCHUA !

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

If25. Jlns maHHOTO 11EI0r0 X HAWTH 3HA4YCHHE cleayromed ¢yHkiuu f, npuHrMaro-

meﬁ 3Ha4YCHUA LICJI0I0 TUIIA.

f(xX) = 2% ecmuX< -2wuImX>2,
—3+X, B IPOTUBHOM CITydae.

If26°. Jlns maHHOTO BEMISCTBEHHOI'O X HAWTH 3Ha4YeHHE cienyromei ¢yHkuu f,

HpI/IHI/IMaIOI]_[eﬁ BCIICCTBCHHBIC 3HAYCHMA:

—X, eciu X < 0,
f(x) = x2 ecmm0<x<2,
4, ecimu X = 2.

If27. Jlns paHHOrO BEIIECTBEHHOTO X HAWTH 3HAYEHHUE cieayromied ¢QyHkiuu f,

IIPUHUAMAIOLIEH 3HAYEHUS LIEJIOr0 THMA:

0, ecmu X <0,



f(x) 1, ecmu X mpunamnexwur [0, 1), [2,3), ...,

-1, ecmm X mpunamrexut [1,2), [3,4), ... .

If28. /lan HOMep roga (IOJIOKHTEIbHOE IeNoe 4ncio). OnpeneanuTh KOJIUYECTBO
JHEH B 3TOM rOAY, YUHMTBIBAs,, 4TO OOBIYHBIM TOJ] HacuuThiBaeT 365 nHeH, a
BHCOKOCHBIM — 366 nHell. BUCOKOCHBIM cumTaeTcs Toj, Jeidiuiica Ha 4, 3a
HCKIIFOUEHHEM TeX roioB, KoTopele aemsarcs Ha 100 m He nmemsarca Ha 400
(manmpumep, roast 300, 1300 u 1900 ne sBnsiroTcst BucokocHbmu, a 1200 u 2000
— SIBJISIFOTCSI).

1f29. Jlano menoe ymcno. BrIBeCTH €ro CTpOKY-ONMHCAaHWE BUIA «OTPHUIATEIHHOE
YETHOE YHCIIO», «HYJEBOE YHCIIO», KIOJOKUTEIBHOE HEUETHOE YUCIO» U T. [I.
1f30. Hdano menmoe umcno, sexamee B nuanazone 1-999. BeiBectn ero crpoky-
OINHCaHUE BUJA «YETHOE JIBY3HAYHOE YHCII0», KHEUETHOE TPEX3HAUHOE YUCIIO»

U T. .



Tema 2 Ynpas/ieHHe NOTOKOM: IIUKJIBI M NOCJI€10BATEJIbHOCTH
IIpakTnueckas padora 5 Oneparop BbIOOpPa

Casel. Jlano uenoe uucio B auana3zone 1-7. BeiBecTu CTpoKy — Ha3BaHHUE THS
HEJIeJIHM, COOTBETCTBYIONIEE TaHHOMY ducily (1 — «ImoHenenbHUK», 2 — «BTOP

HUK» U T. II.).

Case?2. Jlano uenoe uucino K. BeIBeCTH CTpOKYy-ONMUCaHUE OLEHKH, COOTBETCTBYIO-
et ynciny K (1 — «mioxoy, 2 — «HEeyI0BJIETBOPUTEIBHO», 3 — «YIOBIIETBOPHU-
TENbHOY», 4 — «XOopo11o», 5 — «oTan4uHo»). Eciu K He nexut B nuana3zone 1-5,
TO BBIBECTH CTPOKY «OIINOKAY.

Case3. [laan HoMep MecsIa — IieJIoe Yuciio B quana3one 1-12 (1 — suBapsp, 2 — de-
Bpajb U T.J.). BeIBecTH Ha3BaHUE COOTBETCTBYIOLIETO BPEMEHU roja («3umay,
«BECHA», «JIETO», «OCEHBY).

Case4 . Jlan HOMEp MecsIa — Iejioe Yncio B auamna3zone 1-12 (1 — suBapsp, 2 —
deBpans u T. 1.). OnpeaenuTh KOJMIECTBO AHEH B ATOM MeECAIE IJIsI HEBHUCO-
KOCHOTO TO/1a.

Case5. Apudmernueckue ACUCTBUS HAJ YHCIAMH TPOHYMEPOBAHBI CJIEAYIOIIUM
obpazom: 1 — crnoxeHnue, 2 — BeIUMTaHUE, 3 — YMHOXKeHHE, 4 — neneHue. Jlan
HoMep aeiictBust N (1iesioe yucio B nuamna3zoHe 1—4) u BemecTBeHHbIE unciia A
u B (B He paHo 0). BBINONMHATE HaJ YMCIaMH YKa3aHHOE JICHCTBUE U BBIBECTH
pe3yJbTarT.

Case6. Exunuiisl JyiHBI TPOHYMEPOBAHbI CIECAYIOMMM o0pazoM: 1 — nmerumerp,
2 — KwioMeTp, 3 — MeTp, 4 — MWumMeTp, 5 — caraTuMmeTp. [laH HOMmep
SAVHUIIBI JJIMHBI (LI€JI0€ YHCIIO B Juana3oHe 1-5) u aimuHa OTpe3ka B ATHUX
eUHUIIaX (BEUIECTBEHHOE 4yucio). HaliTu jyiMHy OTpe3ka B METpax.

Case7. EquauIel Macchl IPOHYMEPOBAHBI CISAYIOMUM 00pa3oM: 1 — Kumtorpamm,
2 — mwuarpamm, 3 — rpamm, 4 — TOHHA, 5 — 1ieHTHEp. [laH HOMep enuHu-
bl Macchl (1I€JI0€ YMCIIO B Juarna3oHe 1-5) u macca Tena B 3TUX €AMHUIIAX
(BemecTBeHHOE 4mMcio). Haiitu maccy Tena B KujiorpaMMax.

Case8. Jlanwl nBa nenbix umcia: D (genp) m M (Mecsr), omnpenenstomye Ipa-
BUJIHYIO JaTy HEBUCOKOCHOTO Toia. BeiBectun 3Hauenuss D u M mnsa patsl,
MPEAUIECTBYIONIEN YKa3aHHOM.

Case9-. Jlannl aBa menbix uucia: D (aenp) u M (Mecsn), onmpeaenstomue mpa-
BWJIBHYIO JaTy HEBHUCOKOCHOTO Toaa. BeiBectn 3Hauenms D m M nmns marer,
CJICIYIOILIEH 3a YKa3aHHOM.

Casel0. PoboT moxeT mepemeniaThCs B 4eThlpex HampaieHusx («C» — cesep,
«3» — 3amaz, «lO» — ror, «B» — BOCTOK) u mpuHUMATH TpH ITUDPOBBIE KO-
MaHbpl: 0 — TpoIOIKATh IBH)KEHHE, | — MOBOPOT HaJIeBO,-1 — MOBOPOT
HarpaBo. Jlan cumBon C — mcxomHOe HampasiieHue poboTta u 1enoe uuciao N



— IIOCJIaHHas1 €My KOMaH/a. BriBectn HarpaBJICHHUC po60Ta ITOCJIC BBIITIOJIHEC-
HUA HOquCHHOﬁ KOMaH/bI.

Casell. Jlokatop OpUEHTHPOBaH Ha OJHY U3 CTOpoH cBeTa («C» — ceBep, «3» —
3amaj, «kKO» — ror, «B» — BOCTOK) ¥ MOKET MPUHUMATH TPHU ITUPPOBLIE KOMaH-
IIbI TIOBOPOTA: | — MOBOPOT HaJIEBO, —1 — MOBOPOT HAMpaBo, 2 — TMOBOPOT Ha
180°. [an cumBon C — ucxojHas OpuUeHTAlus JokaTopa u uemnbie unciaa N 1
u N 2 — naBe mocCiaHHBICE KOMaHABL. BBIBECTH OpHEHTAIHMIO JIOKATOpa TOCIE
BBITIOJTHECHHS TUX KOMaH]I.

Casel2. DnemMeHThl OKPYKHOCTH TIPOHYMEPOBAHBI CIEAYIOIMM o0pa3zoM: 1 — pa-
muyc R, 2 — muamerp D = 2R, 3 — mnuna L = 2.mR, 4 — momans kpy-
ra S = 1~ R2. Jlan HOMep OJTHOTO W3 ATUX AJIEMEHTOB U €ro 3HaueHue. BeiBecTn
3HAYCHUS OCTAIBHBIX 3JIEMEHTOB JAHHOW OKPYXKHOCTH (B TOM ke mopske). B
KaueCTBE 3HAUEHUs TT UCIIOJIb30BaTh 3.14.

Casel3. DneMeHTBI paBHOOEIPEHHOIO NPSMOYTOIBHOIO TPEYTONbHUKA IPOHYMeE-
pOBaHBI cleayromum oopazom: 1 — karer a, 2 — runorenyza C = a- 2, 3 —
BeicoTa h, omymienHas Ha runoreny3y (h = ¢/2), 4 — mmomans S = c-h/2.
JlaH HOMEp OFHOTO W3 ITUX 3JEMEHTOB M €ro 3HaueHue. BriBecTn 3HAUEHUS
OCTAJIbHBIX AJIEMEHTOB JAaHHOTO TPEYTOJIbHHWKA (B TOM K€ TOPSIKE).

Casel4. DneMeHTbl PaBHOCTOPOHHErO TPEYroJIbHUKA MPOHYMEPOBAHBI CIEAYIO-
muM obpAsom: 1 — cropona a, 2 — paxuyc Ri BIMCAaHHOH OKpYKHOCTH
(Ri = a 3/6), 3y— pamuyc Rz omucanHoii oxpyxuoctn (Rz = 2:Ri), 4 —
wiomanas S = a2 3/4. Jlan HOMep OHOTO U3 ATHX DJIEMEHTOB U €ro 3HA4YCHHUE.
BriBecTr 3Ha4eHMsI OCTaIbHBIX IJIEMEHTOB JAHHOTO TPEYTOJbHUKA (B TOM XKe
MOPSIIKE).

Casel5. MacTsaM urpajibHbIX KapT IMPUCBOEHBI MOPSIKOBBIE HOMepa: 1 — MUKW,
2 — tpedsnl, 3 — OyOHBI, 4 — 4YepBbl. [JOCTOMHCTBY KapT, CTapUIMX JOECSATKH,
npucBoeHsl Homepa: 11 — Baner, 12 — nmama, 13 — koponsb, 14 — Ty3. JlaHbl
nBa neibix yucia: N — moctomHctBo (6 < N < 14) u M — macth kapThl
(1 =M 4. BriBecTn Ha3BaHHWE COOTBETCTBYIONIECH KapThl BHJA «IIECTEpKa
OyOen», «1ama uepBeity, «Ty3 Tped» u T. 1.

Casel6. /lano nenoe uucio B auamnazone 20—69, onpenenstoiiee Bo3pacT (B rojiax).
BriBecTr CTpoKy-omucaHue yKa3aHHOTO BO3pacTa, 0OECMedYnB MPaBHIBHOE CO-
IJIaCOBaHME YHUCJIa CO CIOBOM «rojay, Hanmpumep: 20 — «aBaauarh jer», 32 —
«TpUAUATH J1Ba roaa», 41 — «Ccopok OJIMH romy.

Casel?. Jlano nienoe yucio B auanazone 10-40, onpeaesnstoiiee KOIUIECTBO yueo-
HBIX 33JJaHUWA TI0 HEKOTOpOW Teme. BhIBECTH CTPOKYy-ONMMCaHWE YKa3aHHOTO
KOJIMYeCTBa 3aJaHuii, 0OeCreYrB MPAaBUIBHOE COTJIACOBAHUE YMCIIa CO CIIOBa-
MU «y4eOHOe 3amaHuey, HanpuMmep: 18 — «BoceMHaaaTh yueOHBIX 3a1aHU,



23 — «aBaauaTh TpU y4eOHBIX 3aJaHUM», 31 — «TpUALATh OJHO yuyeOHOe 3a-
TaHue».

Casel8. [lano mnenmoe uymcio B auarnazoHe 100-999. BriBecTn cTpoKy-omucaHue
JAHHOTO YHclia, Hampumep: 256 — «JIBECTU MATHAECAT HIECThb», 814 — «BO-
CEMBbCOT YETHIPHALIATH.

Casel9. B BocTouHom kaneHaape mpuHAT 60-TETHUN IWKI, COCTOAmMN W3 12-
JETHUX TOJLMKIOB, 0003HAYaEMbIX HA3BAaHUAMM I[BETA: 3€JICHBIA, KPACHBIMU,
KEJTHIN, OBl U YepHbIA. B Ka)X10M MOJILMKIIE TOAbl HOCSAT Ha3BaHUs KUBOT-
HBIX: KPBICBI, KOPOBBI, TUTPA, 3aiilla, IpakoHa, 3MEH, JIOIIA !, OBIIbI, 00C3bsHEI,
KypuIlpl, co0aku U cBUHBU. [lo HOMepy roja ompenenuTh €ro Ha3BaHUE, €CIU
1984 rog — Havano LHUKIIA: «TOJ 3€JIEHON KPBICHD).

Case20. Jlansl nBa mensix uncia: D (menn) u M (Mecsr), ompeaensronye mpa-
BWJIbHYIO AaTy. BriBecTu 3HaK 30/1MaKa, COOTBETCTBYIOIIUI 3Toi nare: «Bogo-
neit» (20.1-18.2), «Peiob» (19.2-20.3), «OBen» (21.3-19.4), «Teneny (20.4-
20.5), «bam3nenp» (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «Jle-
Ba» (23.8-22.9), «Becw» (23.9-22.10), «Ckopnuon» (23.10-22.11), «Crtpe-
aemy (23.11-21.12), «Kozepor» (22.12-19.1).



Tema 2 YnpasjieHre NOTOKOM: HMKJIBI M OCJIEA0BATEIbHOCTH
IIpakTuyeckas padora 6 Lluki ¢ napamerpom

Forl. Jlaner nensie uncia K w N (N > 0). BeiBectu N pa3 uncio K.

For2. lansr aBa nensix yucna A u B (A < B). BeiBectu B opsiike Bo3pacTaHus BCe
1eJible Yuciia, pacnoioxkeHHbie Mexay A u B (Bkirowas camu uncina A u B), a
Takxe KoandecTBO N 3THUX YHCelL.

For3. Jlaner nBa menbix uncina A u B (A < B). BeiBecT B mopsiike yObIBaHUSI BCe
1eble 4yucia, pacnojioxkeHnole Mexay A u B (He Brirouas yucina A u B), a
Takke KoJnmdecTBO N 3THUX YHCelL.

For4d. Jlano BemiecTBeHHOE 4mcio — IieHa 1 kr koHdeT. BeiBecTn croumocts 1,
2, ..., 10 xr xouoer.

For5-. /lano BemiecTtBeHHOE unciio — 1ieHa 1 kr koHdeT. BeiBectu ctoumocts 0.1,
0.2, ..., 1xkr xoHpeT.

For6. Jlano BemiecTBeHHOE 4ncio — 1eHa | kr koHdeT. BriBecTn crommocts 1.2,
1.4, ...,2 kr koHdeT.

For7. Jlauer nBa nenbix gucia A u B (A < B). Haiitm cymmy Bcex IMENbIX YHCEN
oT A 1o B BxirounTensHO.

For8. Jlans! nBa menbix unciaa A u B (A < B). Haiitu npousBeaeHue Bcex IEbIX

yucen oT A 1o B BkirounTe1bHO.

For9. [lans! nBa nensix uncia A u B (A < B). Haiitu cymMy KBaipaToB BCEX IIEITBIX

yucel oT A 10 B BKIIIOUHTEBLHO.

Forl0. [Jano nemoe yrcno N (> 0). Haittu cymmy

1+1/2+1/3+...+1/N
(BEUIECTBEHHOE YHCIIO).

Forll. Jlano nenoe unciao N (>0). Haiitu cymmy

NZ+(N+1)2+(N+2)2+ ...+ (2:N)2
(1Iemoe 4ucio).

Forl2-. Jlano nenoe umucio N (>0). Haiiti nmponsBeneHue

11-12-1.3-...
(N comHOXHTENEH).

Forl3-. Jlano uenoe uucio N (>0). Halitu 3HaueHne BbIpaskeHUs

11—-12+13- ...
(N crmaraembIX, 3HaKH YepeayroTcs). Y CIOBHBINA ONEpaToOp HE HCIIOJIB30BaTh.

Forl4. Jlano uenoe uncio N (> 0). Halitu kBagpar JaHHOIO YMCia, UCHOIB3YS JIJIs

€ro BBIYHCIICHHUS CIAEAYIONIYI0 GOpMYITy:
N2=1+3+5+...+ (2N -1).
[Tocne noGaBiieHUs K CyMMe KaXIOTO CJIaraéMoro BBIBOJAUTH TEKYIEee 3Haue-



HUE CyMMBI (B pe3yJibTaTe OyIyT BBIBEACHBI KBaIPAThl BCEX IEJBIX YHUCET OT 1
a0 N).
Forl5-. Jlano BemectBenHoe yucio A u 1ienoe yuciio N (> 0). Haittm A B crere-
Hu N
AV = AA- LA
(uuciia A mepemuoxkatorcss N pas).
Forl6-. Jlano BemectBenHoe 4uciio A u menoe uncio N (>0). Ucmonb3ys onuH
IIUKJI, BEIBECTH Bce melipie creneHu dmciia A or 1 mo N.
Forl7. Jlano BemectBenHoe yucio A u menoe uucio N (>0). Mcrmons3ys onauH
IIUKJI, HAUTH CyMMY
1+A+AZ+A3+ . +AY,
Forl8. /lano BemecrBenHoe yuciio A u menoe uncio N (>0). Mcrmons3ys onuH
IIUKJI, HAUTH 3HAYCHHUE BBIPAKCHUS
1—A+A2- A3+ . +(-1V.AV,
Y CIIOBHBIN omepaTop HE UCIOIb30BaTh.
Forl9-. Jlano nenoe uncio N (>0). Haiiti nmponsBeneHue

NI =1.2-...-N
(N-gpaxmopuan). UtoObl mM30€kaTh IEIOYHUCICHHOTO IEPETIOTHCHHS, BBIYHUC-
JSATh 3TO TPOM3BECHUE C TIOMOIIBIO BEIIECTBEHHON NMEPEMEHHOW M BBIBECTH

€ro KaK BEIIECTBEHHOE YHCIIO.
For20-°. Jlano nenoe uncio N (>0). Mcnons3yst OauH MUK, HAUTH CyMMY

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

(Beipaxkenue N ! — N—gaxmopuan — 0603Ha"aeT MpOU3BENCHUE BCEX IEIBIX
gucenor 1 foN: NI=12...N). Uroosl n3bexars 1eJIOYUCICHHOTO TIepe-

IMOJIHCHUA, IIPOBOAUTDH BBIYUCIICHHUA C ITOMOIIBIO BCIICCTBCHHBLIX IICPCMCHHDBIX

Y BBIBECTH PE3yJIbTAT KaK BEIIECTBEHHOE YHCIIO.
For21. Jlano nemoe uucino N (>0). Mcnons3ys oauH UK, HAUTH CyMMY
1+1/(1) +21/2Y +1/(3) + ...+ 1/(N))
(Beipaxxenue N | — N—gaxmopuan — 0603Ha"aeT MPON3BENCHUE BCEX IIEIBIX
gucen oT 1 To N: N!=12-..:N). [lonrydeHHOE YuCIO SABIAECTCS MPUOIIH-
’KCHHBIM 3HAYCHHEM KOHCTAHTHI € = eXp(1).
For22. Jlano BemectBeHHoe uucio X u 1enoe yucino N (> 0). Haiitu 3HaveHue
BBIPKCHUS
1+ X +X2/2N) + ...+ XN/(N))
(N!' =12-...N). [lony4eHHOE YMCIIO SBISETCS MPUOIMIKEHHBIM 3HAYCHHEM
byHKIIUM exp B Touke X.
For23. Jlano BemectBennoe yuciio X u neinoe gucino N (>0). Haiitu 3HaueHue
BBIPKCHUS



X = X3/(3") + X5/(5Y) — ... + (-L)V-X2M1((2-N+1)!)
(N!' =12-...N). [lonydeHHOE YMCIIO SBISETCS MPUOIMIKEHHBIM 3HAYCHHEM
dbyHKIMU sin B TOYke X.
For24. lano BemectBeHHoe unciao X u nenoe yucio N (>0). Haiitu 3HaucHue
BBIPKCHUS
1-X2/(2N) + X4Y@4) - ...+ (-D)V-X2V/((2:N)})
(N!' =12-...N). IlonydeHHOE YMCIIO SBISETCS MPUOIMIKEHHBIM 3HAUYCHHEM
byHKIIMU cOS B TOUKE X.
For25. Jlano BemectBenHoe umcio X (|X|<1) u memoe gucio N (>0). Haiitu
3HaYeHHUE BBIPAKEHUS
X —X22+ X33 - ...+ (- 1)1 XV/N.
[TosrydeHHOE YUCIIO ABISIETCS MPUOIMKEHHBIM 3Ha4eHneM (QyHKIMH In B ToU-
ke 1+ X.
For26. Jlano BemectBenHoe yucio X (|X|<1) u memoe ywmcimo N (>0). Haiitn



3HAYEHUE BBIPAKEHHUSI

X —X3/3+ X5/5 - ...+ (- 1)V.X2N+1/(2 N+1).
[TonyueHHOE YHMCIO SIBISETCS MPUONIMKCHHBIM 3HaueHueM (QyHKIUU arctg B
Touke X.

For27. Jlano BemectBennoe uucio X (|X|<1) u memoe uucio N (>0). Haiitu

3HAYCHUE BBHIPAKCHUS
X + 1.X3/(2-3) + 1.3.X5/(2-4.5) + ... +
+1.3.. - (22N=-1)-X2M1(2 4 .. . (2:N)-(2-N+1)).
[TosrydeHHOE YHCIIO SABISETCS MPHUOIMKCHHBIM 3HaueHUeM (DyHKIMW arcsin B
Touke X.
For28. Jlano BemectBennoe uucio X (|X|<1) u memoe uucio N (>0). Haiitu
3HAYCHUE BBHIPAKCHUS
1+ X/2-1X2/(2-4) + 1-3-X3/(2:4-6) — ... +
+ (=113 :.. (2N -3)-X"/(24-...(2:N)).
[TosydenHoe 4MCO SBISIETCS NPUONMKEHHBIM 3HaueHueM QyHkumu  1+X.,

For29. [ano nemoe uncio N (> 1) u nBe BelleCTBEHHbIC TOUKH Ha YHCIOBOW OCH:
A, B (A < B). Orpesok [A, B] pa3our va N paBHbIX 0Tpe3koB. BeiBectnt H —
JUTHHY KaKJIOTO OTPE3Ka, a TaKkKe HabOp TOUEeK

A, A+H, A+2.H, A+3H, ..., B,
obpasyrommuid pazoueHue orpeska [A, B].

For30. Jlano nenoe uuciao N (>1) u aBe BelICCTBEHHBIC TOYKH Ha YHCIIOBOH OCH:
A, B (A < B). Otpesok [A, B] pa3outr va N paBHbIX 0Tpe3koB. BeiBectn H —
JUTMHY Ka)JI0ro OTpe3ka, a Takke 3HaueHus ¢yHkimuu F(X ) = 1- sin(X ) B
TOYKax, pa3ouBaronux orpe3ok [A, B:

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

For31. Jauno memnoe urcio N (> 0). [TociaenoBaTenbHOCTh BEMICCTBEHHBIX Yrcen Ak
OTIPEIEISAETCS CICTYIONTUM 00pa3oM:

Ao =2, Ak =2+ 1Ak, K=1,2,....
BriBectt 3n1ementsl A1, Az, ..., An.
For32. Jano uemnoe unciao N (> 0). [TocinemoBaTeIbHOCTh BEIIECTBEHHBIX uncea Ak
OTIPEICIISICTCS CIEAYIOUUM 00pa3oM:
Ao =1, Ak = (Ak1 + 1)K, K=1,2,....
BriBect 31ementnl A1, Ae, ..., An.
For33-. Jano nenoe uuciio N (>1). [TocaemoBaTenbHOCTh uucen Puoonauuu Fg

(mesnoro THIa) ONMpEAeNAeTCs CIECIYIONUM 00pa3oM:
Fi=1, Fo =1, Fk = Fr-2 + Fia, K=3,4,....



BreiBectn snemento! Fi1, Fo, ..., Fn.

For34. lano nenoe uuciao N (> 1). I[TocaenoBaTenbHOCTh BEIIECTBEHHBIX uncea Ak
OTIPEIEIACTCS CIICAYIOITUM 00pa30M:

A =1, Az =2, Ak = (A2 + 2:Ax-1)/3, K=3,4,....
BriBect 3nementsl A1, Az, ..., An.

For35. Jano nienoe gyucio N (> 2). [TocnenoBareabHOCTh HEIbIX ynces Ak orpe-
JIESIeTCs CIEYIOUM 00pa3oM:
A =1, Az = 2, Az =3,
Ax = Ax-1 + A2 — 2-Ax-3, K=4,5,....
BriBectn 3nementsl A1, Az, ..., An.

Bio:xeHHbIe HUKJIbI

For36-°. Jlausl uensie nonoxkutenbubie unciaa N u K. Haittu cymmy
1€+ 2K+  + N
UtoObl u30eXaTh IETOYMCICHHOTO TEPENOJHEHUS, BBIUUCIATEH CllaraeMble
3TOM CYMMBI C TMOMOIIBIO BEIIECTBEHHOM IMEPEMEHHON W BBIBOAUTH PE3YJib-
TaT KaK BEIISCTBEHHOE YHCJIO.

For37. lano nenoe uucio N (>0). Haiitu cymmy
11 +22+  + NV,
UtoObl u30€XaTh IETOYMCICHHOTO TEPENOJHEHUS, BBIUUCIAThH CllaraeMble
3TOM CYMMBI C TMOMOIIBIO BEIIECTBEHHOM IMEPEMEHHOW W BBIBOAUTH PE3YJib-
TaT KaK BEIISCTBEHHOE YHCJIO.

For38. [lano nemoe yrcno N (> 0). Haiitu cymmy
W+ 281+ + NL
UtoObl u30€XKaTh IETOYMCICHHOTO TEPENOJHEHUS, BBIYUCIATEH CllaraeMble
3TOM CYMMBI C TMOMOIIBIO BEIIECTBEHHOM IMEPEMEHHON W BBIBOAUTH PE3YJib-
TaT KaK BEIISCTBEHHOE YHCIIO.

For39. Jlausl nessle mojoxutenbhbie yncia A u B (A < B). BeiBectu Bce mesbie
gucia oT A 10 B BKIFOUUTENBHO; PU 3TOM KaXKI0€ YHCIIO JOJDKHO BBIBOJIUTHCS
CTOJIbKO pa3, KaKOBO €ro 3Ha4eHHe (Hampumep, YUCiIo 3 BBIBOJUTCS 3 pasa).

For40. [auns! nensie unciaa A u B (A < B). BeiBectu Bce mensie uncia ot A mo B
BKJIIOUMTENILHO; TIPH 3TOM YHCIIO A JTOJDKHO BBIBOJIUTHCS 1 pas, uuciao A + 1
JOJKHO BBIBOJUTHCS 2 pa3a u T. .



Tema 2. YnpasJ/ieHre NOTOKOM: HHMKJIbI M MOCJI€I0BATEJIbHOCTH
IpakTnueckasi padora 7 lluka ¢ ycjaoBuem

Whilel-. JTanbr nonoxutenbHbie uncia A u B (A > B). Ha otpeske mmuabl A
pa3MeIleH0 MaKCHMaJIbHO BO3MOXHOE KOJMYECTBO OTPE3KOB uiMHBI B (63
HaokeHui). He HCrmonb3yst onepanuyd YMHOXCHHS W JICIICHUS, HAUTH JUTHHY
HE3aHATOW YacTH oTpe3ka A.

While2-. danbr monoxurensabie uynucina A u B (A > B). Ha orpeske mmuHbl A pas-
MEIIIEHO MaKCUMAJIbHO BO3MOXKHOE KOJMUYECTBO OTPE3KOB JIMHBI B (0e3 Halo-
xeHul). He ucnonp3yst onepanyy yMHOXKEHHSI U JI€JIEHUS, HAUTU KOJIMYECTBO
oTpe3KoB B, pa3MerieHHbIX Ha oTpeske A.

While3. Taubr nensie monoxurensabie ynciia N u K. Mcmonib3ys TOJIBKO omeparun
CJIOKEHUS ¥ BBIYMTAHUS, HAWTH yacTHOE OT jaejieHus Hareno N Ha K, a Taxxke
OCTaTOK OT 3TOTO JCIICHUSI.

While4-. Jano nenoe unciao N (> 0). Eciu oHO siBiIsleTCs CTEIEHBIO YMciaa 3, TO
BEIBECTH TRUE, €CJIn HE SBJIICTCA — BBIBECTU FALSE.

While5. Jlano nenoe uuciio N (>0), sBistomeecss HEKOTOPO# CTENEHBIO Yncia 2:
N = 2% Haiitu nenoe yucino K — mokasarenb 3TOM CTENeHHU.

While6. Tano nienoe uncio N (>0). Haittu deotinou ¢pakmopuan N:

NIT'=N:(N-2)-(N-4)-...
(mocyieHUI COMHOXUTENb paBeH 2, ecniu N — detHoe, u 1, ecmu N — Heuer-
Hoe). UToOBI M30eXkaTh IETOYUCICHHOTO MEePEIOJIHEHUS, BRIYUCIATh 3TO TPO-
M3BEJICHUE C IMOMOIIBIO BEIECTBEHHOM MEPEMEHHOW U BBIBECTH €r0 KaK Belle-
CTBEHHOE YHCJIO.

While7 . dano nemnoe yucio N (> 0). Halith HanMeHbIiee 1EI0€ MOJOKUTECIBHOS
gucio K, kBaapar kortoporo npeBocxoauT N @ K2 > N. OyHKIUIO U3BJICUCHUS
KBaJIPAaTHOT'O KOPHSI HE UCIIOJIb30BaTh.

While8. Hano menoe uucio N (> 0). Haiitm Hambosbmee 1enoe yuciio K, kBaapar
kotoporo He mpeBocxoauT N : K2< N. DyHKIMIO WU3BJICUCHHUS KBaJIPaTHOTO
KOPHSI HE UCIIOJIb30BaTh.

While9. [lano nenoe umcio N (> 1). Haiith Hammenbmiee nenoe uucio K, mpu
KOTOPOM BBITIOJIHSIETCS HepaBeHCTBO 3¢ > N.

Whilel0. [Jano nemoe wmcimo N (> 1). Haiitn mHambombinee 1ernoe uwcio K, mpu
KOTOPOM BBINOJIHAETCS HepaBeHCTBO 3€ < N.

Whilell-. dano uenoe yrcio N (> 1). BeiBect Haumenbliee u3 1enbix yucen K,
U1t KOTOphIX cymma 1 + 2 + ... + K Oyner Gonbiie wim paBHa N, U camy 3Ty
CYMMYy.






Whilel2-. Jano uenoe unciao N (> 1). BeiBectu HaumbOoJblnee u3 1enbix unceda K,
i KoTopeix cymma 1 + 2 + ... + K Oyner menbiie win paBHa N, u camy 3Ty
CYMMYy.

Whilel3. Jlano uucino A (> 1). BeiBectn HammeHbllee u3 Ienbix umcen K, s
KoTophix cymma 1 + 1/2 + ... + 1/K Oyner Oonbiie A, u caMmy 3Ty CyMMYy.
Whilel4. ano umcino A (> 1). BeiBectn Hambosbmiee u3 1enbix gmcen K, s
KoTopeix cymma 1 + 1/2 + ... + 1/K Oynmer meHble A, U camy 3Ty CyMMY.
Whilel5. Havanpubiii Bkiaag B 6anke paBeH 1000 py6. Uepe3 kakIblii MecsI| pas-
Mep BKJIaJa yBeIMUYMBaeTCs Ha P mporueHToB OoT mMmeromieiics cymmbl (P —
BelecTBeHHoe yucio, 0 < P < 25). [lo nanHomy P onpenenuts, yepe3 CKOJIbKO
MecsIeB pa3Mep Bkiaga npeBbicUT 1100 py0., ¥ BhIBECTH HaWEHHOE KOJUYE-
cTBO MecsimeB K (I1eroe 4uciio) ¥ UTOrOBBIN pa3Mep BKJIaaa S (BEIICCTBCHHOE

YHUCJIO0).

Whilel6. CrnopTcMeH-IBDKHUK Hadal TPEHUPOBKH, MPOOCKaB B IEPBBIA JICHb
10 xm. Kaxnapiii cnenyronyii 1eHb OH YBEIUYHBAI JUIHMHY mpobera Ha P mpo-
LEHTOB OT npobera npeasiaymero a1 (P — BemectsenHoe, 0 < P < 50). Ilo
naHHOMY P ompenenuTs, mMociie Kakoro JHS CyMMAapHbBIH mpoOer JbDKHUKA 3a
Bce qHU TpeBbicuT 200 KM, ¥ BBIBECTH HalifleHHOE KOJMYecTBO aHer K (menoe)
¥ CyMMapHBIH TTpo0er S (BEIeCTBEHHOE YUCIIO).

Whilel7. lano nenoe uucio N (> 0). Mcnonw3ys omepanuu ACICHUS HALEIO H
B3SITHS OCTAaTKa OT JCJICHUS, BBIBECTH BCE €r0 IUQPHI, HAYWHAS C CaMO# TIpaBoi
(pa3psiia euHuII).

While18. Jlano nemoe uncio N (> 0). Mcrmonb3ys omepaidu JAeCHHsS HAIeao |
B3STHS OCTaTKa OT JICJICHUS, HAUTH KOJMYECTBO M CyMMY €ro Iudp.

Whilel9. /lano nienoe uuciio N (> 0). Mcnoas3ys onepanuu JejieHUs HaIeIo U B3s-
THS OCTaTKa OT JICJICHWS, HAWTH YWCIIO, TTOJyYCHHOE TPU MPOUYTeHUH umciia N
CTpaBa HaJeBoO.

While20. Hano nenoe uucio N (>0). C momolmpio omepaiui ACICHUs HaIEIo
U B3ATHS OCTaTKa OT JCIICHUS OIPEACITUTh, UMEETCS JIU B 3amuch yucia N
nudpa «2». Ecnu umeercs, To BeiBecTH TRUE, eciau HET — BbIBeCTU FALSE.

While21. Hano nenoe yucio N (>0). C momormpio omepaiuil JejJeHUsT HaIelio
U B3SATHS OCTaTKa OT JICJICHUS ONPEICIIUTh, UMCIOTCS JIM B 3amucu ugncia N
HeueTHble nudpel. Eciu umerorcs, To BbiBeCTH TRUE, €CliM HET — BBIBECTH
FALSE.

While22-. Jlano nienoe uuciio N (> 1). Eciim oHO siBIsieTcst npocmouim, TO €CTh HE
HMEET MOJ0KUTECAbHBIX ACIUTEICH, Kpome 1 u camoro ce0s, To BEIBeCTH TRUE,



MHa4ye BbIBECTH FALSE.

While23-. Jlaubl neable mookuTenbHble unciaa A u B. Haiitu ux maubonrvuwiui
oowuii oenrumens (HOJ), ucnonuiys areopumm Eexnuoa:

HOJI(A, B) = HOJI(B, Amod B), ecm B  O0; HOJI(A, 0) = A,

While24. Jano uenoe uuciio N (> 1). I[TocnegoBarenbHoCTh vucen @Pubonauuu Fg
OTIPEICIISICTCS CIAEAYIONUM 00pa3oM:

F =1, Fo =1, Fk = Fro + Fi, K=3,4,....
[IpoBepuTts, sBnsiercss au ynciao N uyucinom ®dubonayuu. Ecnm sBnsercs, To
BBIBECTU TRUE, €Ciii HET — BBIBECTH FALSE.

While25. Jlano menmoe wmciio N (> 1). Haiitn nepBoe uncio duboHauyu, 00JIb-
mee N. (ompenenenue wucen @udoonauuu nano B 3amanun While24).

While26. lano nemoe uucino N (> 1), seistomieecs uuciom dubonauun: N = Fg
(ompenenenne uucen @ubdbonauuu nano B 3amanuu While24). Haiitu memnsie
yncna Fx1 m Fxk+1 — mpensinymiee u mocienytomiee uncia OudboHaqyw.

While27. lano uenoe yucino N (> 1), seisromeecs unciom ®udonayunm: N = Fg
(ompenenenue uucen Pubonayuu naHo B 3amanun While24). Haiitu uenoe
yucio K — nopsnkoBsiid Homep uncia Gudonayun N.

While28. /lano BemectBennoe unciao € (> 0). ITociieqoBaTeIbHOCTh BEIIECTBEHHBIX
gyncen Ax ompeaesieTcs: CIeAyIIM 00pa3oMm:

A1 =2, Ak =2+ 1Ak, K=2,3,....
Haiitu mepBbiii w3 HOMepoB K, 1JIsi KOTOpPBIX BBIMOJHACTCS  YCIOBHUE
|Ax - Ax-1| < €, 1 BBIBECTH 3TOT HOMED, a Takke yncia Ax-1 1 Ax.

While29. Jlano BemiectBennoe unciio € (> 0). ITocnemnoBaTeabHOCTh BEIIECTBEHHBIX
gucen Ax onpenensieTcs: CIeAyIIM 00pa3oMm:

A1 =1, Az =2, Ak = (A2 + 2 Ax-1)/3, K=3,4,....
Haiitu mepBbiii w3 HOMepoB K, 1jIsi KOTOpPBIX BBIMONHACTCS  YCIOBHUE
|Ax - Ax-1| < €, 1 BBIBECTH 3TOT HOMED, a Takke yrcia Ax-1 1 Ax.

While30. [anbr monoxutenbhbie unciaa A, B, C. Ha npsmoyronbHuke pasme-
pa A xB pa3memnieHO MakCMMaabHO BO3MOXHOE KOJHUYECTBO KBAJIpaTOB CO
ctoponori C (0e3 HamokeHwuil). HailTu KoIM4ecTBO KBaJpaTOB, pa3MEIICHHBIX
Ha MpsAMOyTojbHUKe. Orepanuy YMHOXCHHSI U JICIICHUS HE UCIOJb30BaTh.



Tema 3. PadoTa ¢ JaHHBIMH: MACCUBBI, CTPOKH, PEKyPCHUsi
IIpakTnueckas padora 8 IlocienoBareabLHOCTH

Bo Bcex 3amaHusx JaHHOW TPYIIIBI MPEANOoJaraeTcs, 4YTO UCXOJHBIA HA0Op
COJICPKUT HEHYJIEBOE YHCIIO 3JIEMEHTOB (B uyacTHOCTH, yucio N Bcerma
Oonpirenyss). B 3aganusx Ha 00pab0OTKy HECKOIBKUX HAOOpOB uncen (Series29—
Series40) kommuecTBo HaOopoB K Takke Bceria sBISETCS HEHYJICBBIM.

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

Series2. Jlanbl JecsTh BEHMICCTBEHHBIX uncen. HaliTu ux mpousBencHHE.

Series3. Jlanbl aecsTh BEMIECTBEHHBIX ncenn. HallTh ux cpeaHee apudmeruueckoe.

Series4. Jlano nemoe yuciio N m Habop w3 N BelIeCTBEHHBIX 4YHCENl. BwiBecTH
CyMMY U TNPOM3BEJICHHE YKCENl U3 JaHHOro Habopa.

Series5. Jlano nemoe uyucio N u Habop w3 N MOJOXKHTEIBHBIX BEIIECTBEHHBIX
gyucen. BeIBECTM B TOM K€ MOPSIKE IEIbIE YacTH BCEX YHUCEN W3 JaHHOTO
HaOopa (Kak BEUIECTBEHHBIE YHUCIAa C HYJIEBOM JIpOOHOI 4YacThiO), a TaKkKe
CyMMY BCEX LIEJIbIX YaCTEH.

Series6. Jlano memoe yucio N u HaO0op m3 N IMOJOKHUTEIBHBIX BEIIECTBEHHBIX
yucen. BeiBecTd B TOM jke TMOpsIKE IPOOHBIE YAaCTH BCEX YMCEN M3 JIaHHO-
ro Habopa (Kak BEIIECTBEHHBIC YMCJIAa C HYJICBOM II€JOM 4YacThIO), a TaKxkKe
MIPOM3BEICHNE BCEX APOOHBIX YACTEH.

Series7. Jlano uenoe uyucino N u Habop u3 N BelleCTBEHHBIX umnceld. BoiBecTu B
TOM K€ MOPSAJIKE OKPYTJIEHHbIE 3HaYEHUsI BCEX YMCEN U3 JaHHOTOo Habopa (Kak
IeJble YKCiia), a TaAKXKE CyMMY BCEX OKPYIJICHHBIX 3HAUYCHUHU.

Series8. Jlano nenoe yncio N u Habop u3 N menbix yucen. BeiBecTn B TOM ke
TOPSIJIKE BCE YETHBIC YHCIIA U3 JAHHOTO Ha0opa M KOMMYeCcTBO K TakuX YHCElL.
Series9. Jlano nenoe yncio N u Habop u3 N mensix yucen. BeiBecTn B TOM ke
MOPSIIKE HOMEpa BCEX HEUETHBIX YHCEN M3 JaHHOTO Habopa m kommdecTBo K
TaKWX YHUCEIL.

Series10. Mano uemnoe umcao N u Habop m3 N uenbix uwmcen. Ecou B Habope
HMECIOTCSl MOJIOKUTEIbHBIC YHMCJIa, TO BbIBECTH TRUE; B IPOTHBHOM Cly4dac
BBIBECTH FALSE.

Seriesll. Jlausr nenbic ynciaa K, N u Habop u3 N mensix uucen. Ecau B Habope
uMeroTcs yncia, Menbiuue K, To BeiBecTH TRUE; B IPOTUBHOM CIIy4ae BbIBECTU
FALSE.

Series12. /lan HaOOp HEHYJIEBBIX IIEJBIX YUCEIT; IPU3HAK €r0 3aBEPIICHUS — YHUC-
jo 0. BeiBecTn konmm4ecTBO yncen B Habope.

Series13. [lan HaOOp HEHYJIEBBIX IIEIBIX YUCEI; TPU3HAK €r0 3aBEePIICHUS] — YHC-
70 0. BeiBecT cymMmMy BCEX MOJIOKUTEIBHBIX YETHBIX YHMCEN U3 JAHHOTO Ha0Oo-
pa. Ecau tpebyemble uncia B HaOope OTCYTCTBYIOT, TO BbiBecTH 0.



Series14. llano nenoe uncino K u HaOOp HEHYJEBBIX LENBIX YHCENT, MPHU3HAK €ro
3aBepiieHus — uucio 0. BeiBecTn konndecTBo uncen B Habope, MeHbIuX K.



Series15-. Jlano nenoe uncio K u HaOOp HEHYJEBBIX IENbIX YHCEN;, MPHU3HAK €ro
3apepuieHns — uucio 0. BeiBectn HOMEp mepBoro uucia B Habope, Oobliie-
ro K. Eciu takux umucen Het, TO BhiBecTH 0.

Seriesl6°. Jano uneinoe uucio K u HaOOp HEHyJEBBIX MLEIbIX YHCEN; MPH3HAK
ero 3asepuieHnss — uyucio 0. BeiBecTn HOMep mociemHero 4mcia B Habope,
6onpimero K. Ecnu takux umcen Het, To BhiBecTH O.

Seriesl7-. Jlano BemectBeHHOe umcio B, memoe uymcmo N um wHaGop m3 N Be-

IIIECTBEHHBIX YHCEJI, YIOPSIOYEHHBIX 1O BO3PACTaHUIO. BRIBECTH 3JI€MEHTHI
Habopa BMecTe ¢ unciaoM B, coxpaHsis ynmops04eHHOCTh BBIBOJUMBIX YHCE.
Series18. Jlano memoe umciao N m HaGop w3 N menbIX 4wWcel, yHnopsao4eHHBIN
1o Bo3pacTaHuto. JlaHHBIN HAOOp MOXET CONEp)KaTh OJMHAKOBBIC JICMEHTHI.
BriBecTn B TOM e MOPSAKE BCE pa3lIWYHBIC DJIEMEHTHI JaHHOTO Habopa.

Series19-. Jlano menoe uucio N (> 1) u Habop u3 N 1mensix uncen. BeiBectu Te
AJIEMEHTHI B HA0OpE, KOTOPhIE MEHBIIIE CBOETO JIEBOTO cocena, M KoaudecTBo K
TaKUX 3JIEMEHTOB.

Series20. [ano menoe gucio N (> 1) u Habop u3 N menmsix umcen. BeiBecTn Te
9JIEMEHTHI B HA0Ope, KOTOPBhIE MEHBIIIE CBOETO MPABOTO cocefia, U KoandecTBo K
TaKHUX 3JIEMEHTOB.

Series21-. Jlano uenoe uncio N (> 1) u Habop u3 N BemecTBeHHbIX uncen. [Ipose-
puTh, 00Opa3yeT JIM aHHBII HAOOp BO3PACTAIOIIYIO MOCIEN0BaTEeNbHOCTh. Eciu
oOpasyer, To BeiBecT TRUE, €CJI HET — BBIBECTH FALSE.

Series22. Jlano nenoe uncio N (> 1) u Habop u3 N BemecTBeHHBIX umcen. Ecim
TaHHBIH HabOp oOpa3yeT yOBIBAIOIIYIO IMOCIIEI0BATEILHOCTh, TO BbIBECTH O,
B MPOTHBHOM CITydae BBIBECTH HOMEp IMEPBOTO YHCIA, HAPYIIAFOIIETO 3aKOHO-
MEPHOCTb.

Series23. [lano uenoe uucio N (> 2) u Habop u3 N BemecTBeHHBIX uncena. Habop
HA3bIBACTCS NUIO00OPA3HbIM, €CITU KaXABIA €ro BHYTPCHHHUH 3JEMEHT JHO0
OompIrie, MO0 MEHBIE 00OMX CBOUX COCENEH (TO €CTh SBISETCS «3yOIIOM»).
Ecnmu nanHbI HAOOp SBISETCS MHIIOOOpa3HBIM, TO BhiBecTH (; B MPOTHBHOM
Cllydae BBIBECTH HOMEp TEPBOTO AJIEMEHTA, HE SBJISIOMIETOCS 3YOI[OM.

Series24. Jlano nemoe uyucino N u Habop m3 N IenbIX dYmcen, coaep Kaliuii 10
KpaliHeld Mepe J1Ba HyJisl. BeiBecTw cyMMy uucen W3 JaHHOrO Habopa, pacro-
JIO’KEHHBIX MEXKIY TMOCJIECIHUMH JIBYMsI HYJSIMU (€CITU TOCJIEIHUE HYJIH HAYT
nopsij, To BeiBecTH 0).

Series25. Jlano nemoe yucino N u Habop m3 N IenbIX 9mcen, coaepKaiiuid o
KpaiiHell mepe ABa Hyss. BeiBecTn cymmy 4mcenl M3 JaHHOTO Habopa, pacro-



JIO’KEHHBIX MEXKIY NEPBBIM U MOCIAEAHUM HyJeM (€CiH MEpBbI U MOocHeaHUN
HYJIA UIYT MOAPsiA, TO BeIBECTH 0).

Bio:xkeHHBIE HUKJIBI

Series26. Jlaner nenbie uncia K, N m Habop w3 N BemiecTBeHHBIX umced: Aj,

Az, ..., Av. BeiBectn K-e ctenenu uucen u3 gaHHOro Habopa:
(ADX, (A2)%, ..., (AnX

Series27. [ano nenoe yuciio N u Habop u3 N BemecTBeHHBIX uncerd: A1, Az, ...,
An. BeIBecTH cleayronue 9ucia:

A1, (Az)z, Cay (AN—I)N‘l, (AN)N-

Series28. Jlano nenoe yuciio N u Habop u3 N BemecTBeHHBIX uncerl: A1, Az, ...,
An. BriBecTH clienyronye yucia:

(A", (A", .., (An-1)%, Aw.

Series29. [lans nensie yncia K, N, a taxke K HabopoB 1ieinbix gucen mo N sjaeMeH-
TOB B KaXJIoM HaOope. BeiBecTn 001IyI0 CymMMy BCEX JIEMEHTOB, BXOJISIINX B
JaHHbIE HAOOPBI.

Series30°. Hansl nensie unciaa K, N, a Takxxe K HadopoB nenbix uncen mo N ajie-
MEHTOB B Ka)kJioM HaOope. JlJis Kakaoro Habopa BBIBECTH CYMMY €ro 3JIeMEH-
TOB.

Series31. Jlansr nenbie yncia K, N, a Takxke K HabopoB menbix gucen nmo N aje-
MEHTOB B Ka)kJIoM Habope. HaiiTu komudecTBO HAOOPOB, COACPIKAITUX YHCIIO 2.
Ecnm rakux Habopos HeT, TO BhiBeCTH 0.

Series32. Jlanb nenbie yncia K, N, a Ttakxke K HabopoB mensix gucen no N ae-
MEHTOB B Ka)kJioM HaOope. st kaxxaoro Habopa BBIBECTH HOMED €ro IEpBOTro
aJieMeHTa, paBHOTO 2, uiu unciao 0, ecnu B TaHHOM HaOOpe HET JBOCK.

Series33. [lans nensie yrcia K, N, a taxke K HabopoB 1ienbix gucen mo N siaeMeH-
TOB B KaX7oM HaOope. Jlyis kaxxaoro Habopa BBIBECTH HOMEP €ro TMOCIEIHETO
aJieMeHTa, paBHOTO 2, uiau yuciao 0, ecnmm B TaHHOM HaOOpe HET JIBOCK.

Series34. Jlaunl nensie uncia K, N, a Ttakxxe K nadopoB mensix uncen mo N aje-
MEHTOB B Kak1oM HaOope. JIJis kakmoro Habopa BBITIOJIHATH CIEAYIOIIee Iei-
CTBHE: €CIIH B HA0OPE COACPIKUTCS YUCIIO 2, TO BBIBECTH CYMMY €r0 3JICMCHTOB;
eclM B HaOOpe HeT ABOCK, TO BhiBecTH 0.

Series35. Jlano nenoe yuciio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
[TpusHakoM 3aBepiieHHs Kakoro Habopa sBisgercs uucio 0. Jimsa kaxaoro Ha-
Oopa BBIBECTH KOJUYECTBO €r0 AJIEMEHTOB. BbIBecTH Takke o0Iee KOJTUIECTBO
3JIEMEHTOB BO BCEX HAOOpax.



Series36. Jlano nenoe uncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEL.
Kaxnapiii Ha0Op COJEPAKUT HE MEHEE JIBYX JJIEMEHTOB, IPU3HAKOM €ro 3aBep-
mieHus sBisieTcss uncno 0. Haiftu xonmmdecTBO HAOOpPOB, AIEMEHTHI KOTOPBIX
BO3PACTaIoT.

Series37. Jlano menoe ynciio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
Kaxxnpiii Habop CONMEpKUT HE MEHEee NBYX AJIEMEHTOB, MPU3HAKOM €T0 3aBep-
meHus spisercs yuciao 0. HallTu koimyecTBO HAOOPOB, 3JIEMEHTHI KOTOPBIX
BO3pACTaIOT UJIH YOBIBAIOT.

Series38. Jlano nenoe uncio K, a taxke K HaOOpOB HEHYJIEBBIX IICNIbIX YHCEL.
Kaxnapiii HaOop CONEPKUT HE MEHEE JIBYX JJIEMEHTOB, MIPU3HAKOM €ro 3aBep-
meHus spisgercs uucio 0. Jlng xaxaoro Habopa BBITIOJIHUTH ClEIyIolee Jek-
CTBHE: €CJIM 3JIEMEHThl Ha0Opa BO3PACTAIOT, TO BBIBECTH 1; €CIM DJIEMEHTHI
HaOopa yOBIBAIOT, TO BBIBECTH - 1; e€Ciu 3JIEMEHTHI Habopa HE BO3PACTAIOT H
He yObIBatoT, TO BeiBeCTH 0.

Series39. Jlano nenoe yuciio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
Kaxxnprit Habop COAEpKUT HE MEHEee TPeX HJIEMEHTOB, MPU3HAKOM €ro 3aBep-
menus sBnagercs uuciao 0. Haiftu komuuecTBO muiooOpa3HbIx HaOOpoB (ompe-
JICJIEHNEe MUJI000pa3HoOro Habopa JaHO B 3aJaHuu Series23).

Series40. Jlano nenoe yucio K, a taxxke K HaOOpPOB HEHYJECBBIX IICIBIX YHCE.
Kaxxnprit Habop COAepKUT HE MEHee TPeX AJIEMEHTOB, NMPU3HAKOM €ro 3aBep-
meHus spisgercs uucio 0. Jlng xaxaoro Habopa BBITIOJHUTH CIEIyIOee JeH-
CTBHUE: €cliu HAOOp SBIsIETCA MUI000pa3HbIM (cM. 3amaHue Series23), TO BbIBe-
CTH KOJIMYECTBO €ro AJIEMEHTOB; B IPOTHBHOM CJIy4dac BBIBECTH HOMEP TIEPBOTO
AJIEMEHTA, KOTOPBIN HE SBIETCS 3yOIIOM.



Tema 3. PadoTa ¢ 1JaHHBIMH: MACCUBBI, CTPOKH, PEKypPCHUsi
IIpakTHyeckas padora 9 MUHUMYMBbI M MAKCUMYMBbI

Jlns pemreHus 3aJaHui U3 JAHHOM TPYIIIBI CIEIYyEeT MCHOJIb30BaTh «OJHOIPO-
XOJHBIE» aJTOPUTMBI, MO3BOJIAIONINE MOJYYUTh TPeOyeMblil pe3yapTaT Mocie o00-
HOKpamHo2o TIPOCMOTpa Habopa UCXOAHBIX JaHHBIX. OZHONPOXOJHBIE AJITOPUTMBI
00J1aAal0T Ba)KHBIM MPEUMYLIECTBOM: JJII HUX HE TpeOyeTcs XpaHUTh B IMaMSITH
OJTHOBPEMEHHO BeCh HA0Op JAHHBIX, MOATOMY MPU MPOTPAMMHON pean3aluu dTUX
AITOPUTMOB MOJICHO He UCNONb308aMb MACCUBDL.

Bo Bcex 3amaHusix TaHHOW TpyIIbI MPEAIoiaraeTcs, YTo0 UCXOAHBIN Ha0Op co-
JEPKUT HEHYJIEBOE KOJUYECTBO IJIEMEHTOB (B 4acTHOCTH, unciao N Bcerna Oosiblie
HYJISA).

Minmax1-. Hano nenoe yncio N u Habop w3 N uwmcen. Haiitm MUHUMAaIbHBIA U
MaKCHUMAaJbHBI W3 JJIEMEHTOB JaHHOTO HaOopa W BBIBECTH MX B YKa3aHHOM
MTOPSIJIKE.

Minmax2. [Jano nemnoe uncio N u Habop u3 N IpsSMOyroJbHUKOB, 3aJaHHBIX CBO-
UMM CTOpOHaAMHM — Tiapamu 4ucedn (a, b). Halitu MuaMMansHyto momazs mpsi-
MOYTOJIbHUKA U3 JAaHHOTO HAadopa.

Minmax3. [ano nemnoe uncio N u Habop u3 N IpsSMOyroJbHUKOB, 3aJdaHHBIX CBO-
UMHU CTOpOHAMU — Tmapamu 4ucen (@, b). HaliTu MakcuMalbHBIN MepuMeTp
IpsIMOYTOJIbHUKA U3 JaHHOTO Habopa.

Minmax4. [{ano tienoe uncino N u Habop u3 N uncen. Halitu HoMep MUHMMAaIBLHOTO
AJIeMEeHTa U3 JaHHOTO Habopa.

Minmax5. Jlano nenoe unciao N u Habop w3 N map gucen (M, V) — JTaHHBIC O Mac-
ce M u obbemMe V Jerasneil, H3roTOBJIECHHBIX W3 Pa3IMYHbIX MaTtepuaaoB. BriBe-
CTH HOMEp JeTaJli, U3rOTOBJIEHHON U3 MaTepuaia MaKCUMalIbHOU MJIOTHOCTH, a
TaK)Xe€ BEJIMYHMHY 3TOM MaKCUMaJIbHOW TUIOTHOCTH. IImoTHOCTH P BBIUMCISETCS
o ¢opmyie

P = miv.

Minmax6-°. Jlano nemoe uucio N u Habop u3 N nenbix uucen. Haiitm HOMepa
MEPBOT0 MHHMMAJLHOTO M TOCIEAHET0 MAaKCHUMAaJIbHOTO 3JIEMEHTa W3 JaHHOTO
Habopa 1 BBIBECTH UX B YKa3aHHOM IOPSIKE.

Minmax7. Hdano uenoe umcio N u Habop u3 N menbix uucen. Haiitu HOMepa
MEePBOTO MAKCUMAJILHOTO M TIOCIICTHET0O MUHUMAJIBLHOTO 3JIEMEHTA U3 JaHHOTO
HaOoOpa U BBIBECTH UX B YKa3aHHOM IOPSIKE.

Minmax8. [dano nenoe unciao N u Haoop u3 N nenbix uncen. Haittm HoMepa mep-
BOTO W TMOCJEAHETO MUHUMAJIBHOTO 3JIEMEHTA W3 JIAaHHOTO Habopa W BBIBECTH
UX B YKa3aHHOM TIOPSZIKE.

Minmax9. [ano nemnoe unciao N u Habop u3 N uenbix uncen. Haiitm HoMepa mep-



BOTO ¥ TOCJIETHETO MaKCHUMaJIBHOTO AJIEMEHTA W3 JAaHHOTO HAa0Opa W BHIBECTH
UX B YKa3aHHOM TIOPSIZIKE.

Minmax10. /Jano nenoe gucino N u Hadop u3 N 1enbix uucen. Haiitu Homep niepBo-
ro aKcmpemanbHo2o (TO €CTb MUHUMAJIbHOTO WJIM MaKCHUMAaJbHOTO) 3JIEMEHTa
U3 JaHHOTO Habopa.

Minmax1l. Jlano memoe umciao N u wHaGop u3 N mensix uwucen. Haiitu mHomep
MOCIEAHETO IKCMpemanbHo2o (TO €CTh MHUHUMAJIbHOTO WJIM MaKCHMAajbHOIO)
AJIEMEHTa U3 JaHHOTO Habopa.

Minmax12-. ano uemnoe yucio N u HaGop u3 N uucen. Haiith MuHMMambHOE
TIOJIOKUTEIPHOE YWCIIO M3 JaHHOTO HaOopa. Ecnm monokurenbHBIE YHCTa B
Habope OTCYTCTBYIOT, TO BbIBECTH 0.

Minmax13. [Jano menoe unciao N u HaOop u3 N mensix yrcen. Haiit HOMep mep-
BOT'0 MAaKCHMAJILHOTO HEUYETHOTO 4YHCJIa W3 JaHHOTO HaOopa. Ecnim HedeTHbIe
qriciia B Habope OTCYTCTBYIOT, TO BhiBeCTH 0.

Minmax14. Jlano uncio B (> 0) u HaObop u3 mecatu yucesl. BeiBecTH MUHUMATBHBIN
M3 TeX JJIEMEHTOB Habopa, KoTopele Oombine B, a Taxke ero Homep. Ecmm
gyucen, oonbpmux B, B Habope HET, To aBaxkawl BbiBecTH 0.

Minmax15. Hans! yncna B, C (0 < B < C) u Habop u3 necsatu uucen. BeiBectn
MaKCHMaJIbHBIA M3 DJIEMEHTOB HaOopa, cozepxammxcs B umHTepBaie (B, C),
u ero Homep. Eciu TpeOyemble uncia B HabOOpe OTCYTCTBYIOT, TO JBaXKIbI
BbIBECTH 0.

Minmax16. /lano nenoe uncino N u Hadop mu3 N mensix uncen. Haiitu koiamuecTBo
AJIEMEHTOB, PACTIOJOKEHHBIX Tepe] MePBBIM MUHUMAIIBHBIM 3JIEMEHTOM.

Minmax17. Jauo nemnoe unciao N u HaOop u3 N mensix umcen. Haitu KoIu4ecTBO

QJIECMCHTOB, PACIIOJIOKCHHBIX ITOCJIC IMOCJICAHCTO MAKCHMMAJIBbHOI'O 3JICMCHTA.

Minmax18. Jlano nenoe unciao N u HaOop u3 N mensix umcen. Haiitu kommdecTBO

AJIEMEHTOB, COAEPKAITUXCI MEXKIY MEPBBIM U MOCIESIHUM MaKCHMaIbHbBIM 3Jie-
MeHTOM. Eciu B Habope MMeeTcsl €IMHCTBEHHbIA MaKCUMAaJbHBINA JIEMEHT, TO
BbIBeCcTH (.

Minmax19. /lano nenoe unciao N u HaOop u3 N mensix umcen. Haitu komndecTBO

MHWHHUMAJIBHBIX 3JICMCHTOB U3 JAHHOI'O Ha6opa.

Minmax20. [dano nemnoe uuciio N u Hadop u3 N nensix gucen. Haiitu oGree kom-

YECTBO IKCMPEMAIbHbIX (TO €CTh MUHUMAIBHBIX U MAaKCUMAJIbHBIX) 3JIEMEHTOB
U3 IAHHOTO Habopa.

Minmax21. dano uenoe unciao N (> 2) u Habop u3 N dncen — 3Ha4eHUIl HEKOTOPOK

BeJMUMHbI, nmojydeHHbIX B N ombiTax. HaiiTu cpenHee 3HaueHue 3TOW Besu-
yuHbl. [Ipy BBIUKMCIEHWHM CPEOHErO 3HAYCHUS HE YUYUTHIBATh MUHHMAJIBHOE U
MaKCHMAaJIbHOE M3 UMEIOIIUXCSl B HA0Ope 3HAUCHUIA.

Minmax22. ano nenoe umcio N (> 2) u mabop u3 N umcen. Haiitu nBa Hawm-



MEHBIIIUX JJIEMEHTA U3 JTAHHOTO Habopa M BBIBECTH OTU DJIEMEHTHI B TMOPSIIKE
BO3pacTaHUs UX 3HAUCHUH.

Minmax23. Jlano menoe umciao N (> 3) u Habop w3 N uyucen. Haiitm Tpu Ham-
OOJBIIMX AJIEMEHTa M3 JJaHHOTO Ha0opa W BHIBECTH ATH AJIIEMEHTHI B TIOPSIIKE
yOBIBaHUS MX 3HAYCHHM.

Minmax24. [Jano nenoe gucio N (> 1) u Hadop u3 N uncen. Haiitn MakcuManbHyO
CyMMY JABYX COCEIHUX YHCEN W3 JaHHOTO Habopa.

Minmax25. [ano nenoe uucio N (> 1) u wabop m3 N uucen. Haiitu HOMepa
IBYX COCEOHMX YHUCENT W3 JAHHOTO HAaOOpa, MPOM3BEICHNUE KOTOPBIX SIBIISETCS
MUHUMAJIbHBIM, U BBIBECTH BHAYaJie MEHBIIHM, a 3aTeM OOJIBIINNA HOMED.

Minmax26 . Jlano tienoe gucino N m wHabop w3 N menbix umcen. Halitu makcu-
MaJbHOE KOJIMYECTBO YETHBIX YHCeN B Habope, uaymux noapsia. Eciau detHbie
qucia B HabOpe OTCYTCTBYIOT, TO BbiBecTH ().

Minmax27. Jlano uenoe unciao N u Habop u3 N 1ebIX yrces, coaepiKaiuil TOIbKO
HyJIM W eauHulubl. Halltm HOMEp aleMeHTa, ¢ KOTOpPOrO HAa4dMHAETCS camas
JUTMHHAST TIOCJIEIOBATEIFHOCTh OJIMHAKOBBIX YHCEN, M KOJIMYECTBO SJIEMEHTOB
B OTOH MOCIIEIOBATEIFHOCTUA. ECIM Takux MOCIenoBaTeIbHOCTEH HECKOIBKO,
TO BBIBECTH HOMEp MEPBOU U3 HUX.

Minmax28. [dano nenoe uncio N u Habop u3 N HeabIx Yuce, COAepKaIiil TOJIb-
KO HyJW W eauHMIbl. HaliTh HOMep 3JeMeHTa, ¢ KOTOPOro HauWHAETCs camasi
JUTMHHAST TIOCJICIOBATEIPHOCTD €IMHUIl, U KOJUYECTBO SJIEMEHTOB B ATOH TO-
CJIeIOBATENILHOCTH. ECITM TakuX MOCIea0BaTeIbHOCTEH HECKOIBKO, TO BHIBECTH
HOMEp TOCJeqHeH W3 HUX. Ecu equHUIBI B UCXOJHOM HabOpe OTCYTCTBYIOT,
TO JIBaXK]bI BBIBECTH 0.

Minmax29. [ano uenoe umcio N u Habop u3 N menmbix umcen. Haiitu makcu-
MaJbHOE KOJWYECTBO MOIPSA MIYIIMX MUHUMAJIBHBIX 3JIEMEHTOB M3 JAHHOTO
Habopa.

Minmax30. Jano uenoe uucio N u Habop u3 N mensix unces. Haiitn MuHuMaabHOE
KOJIMYECTBO TOMPS UAYIIMX MAaKCHUMAaJbHBIX JJIEMEHTOB W3 JJAHHOTO Habopa.



Tema 3. PadoTa ¢ 1JaHHBIMH: MACCUBBI, CTPOKH, PEKypPCHUsi
IIpakTuueckas padora 10 OnHoMepHbIe MacCUBBI

YcnoBue Buaa «J1aH mMaccuB pazmepa N» O3HayaeT, 4To BHauajie Jaercs ghax-
muueckuil pasmep MaccuBa (1esoe yucyio N), a 3areM MpHUBOASTCS BCE €ro dJie-
MeHThI. Eciiu B 3a/1aHnu SIBHO HE yKa3bIBA€TCsl, KAKUE 3HAUEHUSI MOXKET TPUHUMATh
pa3Mep UCXOJTHOTO MAacCHBa, TO MPEIOIATaeTCs, YTO pa3Mep MOKET U3MEHSTHCS B
npenenax ot 2 1o 10. MHaekc HayanbHOTO AJIeMEeHTa MacCUBa CUYMTAETCS PaBHBIM 1.
Ecnu B 3amanuu, cBI3aHHOM C co3/laHHeM (IIpeoOpa3oBaHMEM) MAacCHBa, HE
OTIMICaH PE3yNbTUPYIOMNNA HAOOP JAaHHBIX, TO MPEAINOJAraeTcs, YTO 3THM Ha0OpOM
SBJISIETCS] CO3/IaHHBIN (TPEe0OpPa30BaHHBIN) MAaCCUB, U HEOOXOAMMO BBIBECTH BCE €T0O
AIIEMEHTHI B TIOPSIKE BO3PACTAHUSI MX MHICKCOB.

(DOPMI/IpOBaHI/Ie MaCCuBa M BBIBOJ €0 3JICMCHTOB

B 3aganusax Ha opMupoBaHHE MacCHBa MPEAIIOIATraeTCs, YTO pa3Mep pe3yib-
THUPYIOLIEr0 MaccuBa He mpeBocxoauT 10.

Arrayl. Jlano nenoe uncio N (> 0). ChopmupoBaTh ¥ BBIBECTH IIE€I0YHCICHHBIHN
maccuB pazmepa N, coneprkamuii N mepBbIX MOJOKUTEIBHBIX HEUETHBIX YHCEI:
1,3,5,....

Array2. Jlano nenoe uncio N (> 0). ChopmupoBaTh ¥ BBIBECTH IEI0YHCICHHBIHN
MaccuB pasmepa N, comepkamuii cTereHn IBOWKH oT mepBor mo N -it: 2, 4,
8,16, . ...

Array3. Jlano memnoe unciao N (> 1), a Taxxke mepBblit wieH A u pasHocTh D apudgh-
memuuyeckou npoepeccuu. ChopmupoBaTh U BbIBECTH MaccuB pasmepa N, co-
nepxamuii N MepBbIX WIEHOB JAHHOW MPOTPECCHH:

A, A+D, A+2D, A+3D,

Array4. Jlano nenoe uncio N (> 1), a takke nepBblid wieH A U 3HaMeHareab D
eeomempuyeckou npoepeccuu. CHopMUpoOBaTh U BBIBECTH MaccuB pazmepa N,
conepxkammii N mepBbIX 4JIEHOB JTAaHHOW MPOTPECCHUU:

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

Array5. Iano nemoe yucio N (> 2). ChopmupoBaTh ¥ BBIBECTH [EIOYNCICHHBIHN
maccuB pazmepa N, comepxanuii N mepBbIX 3JIEMEHTOB IOCIEI0BATEILHOCTH
yucen Qubonauuu Fy:

Fi=1, F2=1, Fk = Frxa + Fi, K=3,4,....

Array6. [ausl nensie unciaa N (> 2), A u B. ChopMupoBath U BBIBECTH IIEJIO-
YUCJIEHHBIA MaccuB pa3mepa N, MmepBblil 3JIEMEHT KOTOpOro paBeH A, BTOpOil
paBeH B, a kakmplil OCIEIYIONINI 3JIEMEHT paBeH CyMME BCEX MPEAbLAYIIUX.

Array7 . Jlan maccuB pazmepa N. BeiBecTu ero ajieMeHThl B 00paTHOM TOPSIZIKE.

Array8. [lan nenouucneHHsiii maccuB pazmepa N. BeiBectn Bce comepkammuecs B



JTAHHOM MAacCHBE HEYETHBIC YHCJIa B TMOPSAKE BO3pACTAHUSA WX HWHACKCOB, a
TaKkke Ux kKonuuectno K.

Array9. [lan uenouucnenHslii maccuB pazmepa N. BwiBecTu Bce conepxkaiimecs: B
JTAHHOM MAacCHBE YETHBIC YHCJIa B TIOPSJIKE YOBIBAaHUS WX WHIEKCOB, a TaKkKe
ux konnyectBo K.

Arrayl0. [lan nemnounciieHHbIH MaccuB pazmepa N. BriBecTn BHaudase Bce coaepika-
Hiyecs: B JaHHOM MAacCHMBE YETHBIC YMCIIa B TIOPSAJIKE BO3PACTAHUS UX UHICKCOB,
a 3aTeM — BCE HEUYETHBIC YMCJIA B TIOPSJIKE YOBIBAaHUS UX WHICKCOB.

Arrayl1. Jlan maccuB A pasmepa N u nienoe unciio K (1 < K < N). BeiBecTu aie-
MEHTBI MACCHUBA C MOPSAKOBBIMU HOMepaMHt, KpaTHbIMU K: Ak, Az.k, Ask, . . . .
VY c0BHBIN OnepaTop HE UCIOIb30BATh.

Arrayl12. Jlan maccuB A pa3smepa N (N — detHoe umcio). BeiBecTr ero 3j1eMeHTHI
C YEeTHBIMU HOMEpaMH B TOPSAKE BO3pacTaHusi HOMepoB: Az, A4, As, . . ., An.
Y coBHBIN ONEPATOP HE UCIOJIB30BATb.

Array13. Jlan maccuB A pa3zmepa N (N — HedeTHOE unciio). BeiBecTr ero 37eMeHTHI
C HEUETHBIMM HOMEpaMHu B Topsiake yObiBaHUsT HOMEPOB: An, An-2, An-4, ,
A1. YCIIOBHBII onepaTop HE HUCIOJIb30BATh.

Arrayl4. Jlan maccuB A pasmepa N. BeiBecTu BHayaje €ro 3JIEMEHThI C YE€THBIMU
HOMEpaMH (B TIOPSZIKE BO3pacTaHUSI HOMEPOB), a 3aT€M — DJIEMEHTHI C HEUeT-
HBIMM HOMEpamH (Takke B MOPSAKE BO3PACTAHHUS HOMEPOB):

Az, A4, As, ..., A1, Az A
VY ca0BHBIN OnepaTop HE UCIOIb30BATb.

Arrayl5. Jlan maccuB A pasmepa N. BriBecTu BHauaje ero 3jeMEHThl C HEYETHBIMU

HOMEpPAMH B MOPSIJIKE BO3pACTaHUSI HOMEPOB, a 3aTEM — 3JIEMEHTHI C YETHBIMU HOMEpamMu

B TIOPsIJIKE YOBIBAaHUSI HOMEPOB:

A, Az, As, L., As, Ay Ae

VY CIIOBHBIN ONEPATOP HE MCIOJIB30BATh.
Arrayl16. Jlan maccuB A pazmepa N. BeIBeCTH €ro 3J1eMEHTHI B CIEAYIONIEM MOPSII-

Ke:

A, Av, Az, Awn-1, Az, Ay,

Arrayl7. lan maccuB A pazmepa N. BEIBECTH €ro 3J1€MEHTHI B CEAYIOIIEM MOPSII-

Ke:

A, Az, An, Awn-1, Az, Ay An-2,  An-s,

AHam3 3JIeMEeHTOB MacCHBa

JI1sl BBITIOJTHEHUST HEKOTOPBIX 33/JIaHW W3 JTaHHOTO MyHKTAa HE TpeOyeTrcs oj-
HOBPEMEHHO XPAaHUTh B MaMSITH BCE MCXOIHBIE JaHHBIE, ITOXTOMY MCIIOIb30BaTh
MIPU UX BBIMOJHEHUH MACCHUBBI, CTPOTO TOBOpS, He HYyicHo. OJHAKO NMPUMEHEHUE



MAaCCHBOB TIO3BOJISIET CHIENIaTh aJTOPUTMBI PEIIECHUS ITUX 3aJaHui OoJjiee MPOCTHI-
MU U HArJSAHBIMH. 3aJaHus U3 JAHHOTO MYyHKTAa MOKHO JOTOJHUTH 3aIaHUSIMHU U3
rpynn Series 1 Minmax, paccMaTpuBas UX Kak 3aJaHusi Ha 00paboTky maccuBoB. C
JIPYrod CTOPOHBI, JJIsl T€X 3aJaHUN JAHHOTO MYHKTA, KOTOPbIE MOKHO BBIIIOJIHUTS,
HE MCIOJb3ysl MAacCHUBBI, MOJIE3HO peaiu30BaTh U TaKWE AJITOPUTMBI PEHICHUS.

Array18. Jlan maccuB A HEHYJIEBBIX LI€JIbIX Yucen pa3mepa 10. BriBecTn 3HaueHue
MEePBOTO M3 TE€X €ro 3JEeMEHTOB Ak, KOTOPBIC YIOBJICTBOPSIOT HEPABEHCTBY
Ak < A1o. Eciu Takux sneMeHTOB HET, TO BbiBecTH O.

Arrayl19. Jlan nenouncnenusiii MaccuB A pasmepa 10. BeiBecTr mopsiakoBeIii HOMEp
MOCJIETHETO U3 TEX €ro 3JIEeMEHTOB Ak, KOTOpPbIE YJIOBJIETBOPSAIOT TBOHHOMY
HepaBeHCTBY A1 < Ak < A1o. Eciim Takux snementoB HeT, To BbiBecTu O.

Array20. JTarm maccuB pasmepa N u mensie uncina K u L (1< K<L =N ). Haiitu
CyMMY 3JIEMEHTOB MaccuBa ¢ HoMepamu oT K 1o L BkIHOUMTENBHO.

Array21. Jlan maccuB pasmepa N m memsie uncia K m L (1 =K =L = N).
Haiitu cpennee apudmernueckoe 371eMEeHTOB MaccuBa ¢ HoMmepamu oT K o L
BKJTFOUHTEITBHO.

Array22. Jlaun maccuB pasmepa N u menbie unciia K L (1 < K= L <N ). Haiitn
CyMMy BCE€X 3JIEMEHTOB MacCHBa, KpoMe 3JIeMeHTOB ¢ Homepamu oT K g0 L
BKJTFOUUTEITBHO.

Array23. Jlan maccuB pazmepa N wm memsie ynicia K m L (1 < K =L = N).

Haiitu cpennee apudmernyeckoe BCEX IEMEHTOB MAacCUBa, KPOME 3JIEMEHTOB
¢ Homepamu oT K 110 L BKIIFOUHTENBHO.

Array24. Jlan 1nieio4rciIieHHbIH MaccuB pasMepa N, He cojepKaliuil OJUHaKOBBIX

yucen. [IpoBeputb, 00pa3yroT M €ro 3JIEMEHTbl apugmemuueckyio npozpec-
curo (cM. 3amanne Array3). Ecan 00pa3yroT, TO BBIBECTH Pa3HOCTb MPOTPECCUH,
eciu HeT — BbIBecTH 0.

Array25. Jlan maccuB HeHYJIEBBIX IenbIx yucen pasmepa N. IIpoeputh, 0O6pa3yroT

JU €ro 3JIEMEHThl eeomempuueckyio npoepeccuro (cM. 3ananue Array4). Eciu
00pa3yroT, TO BBIBECTH 3HAMEHATENb MpPOrpeccuu, eciu HeT — BbiBecTH 0.

Array26. Jlan nenounciieHHbli MaccuB pasmepa N. IIpoBeputb, yepeayroTcs U B

HEM YeTHBIC W HeueTHble uncna. Ecam gepemyrorcs, To BeiBectn 0, eciu HET,
TO BBIBECTH IOPSAKOBBIM HOMEpP IEPBOIO IEMEHTA, HAPYILAOLIErO0 3aKOHO-
MEPHOCTb.

Array27. Jlan maccuB HEHyJEBBIX IenbiXx uucenn pasmepa N. IlpoBeputb, uepeny-

IOTCA JIX B HCM ITOJIOKHUTCIIBHBIC U OTPHULATCIIBHBIC YHCJIA. Ecnu qCepCaAYyIOTCA,
TO BBIBCCTH O, €CJIn HCT, TO BBIBCCTHU HOpHI[KOBBIfI HOMCD IICPBOIO 3JICMCHTA,
Hapymaromero 3aKOHOMEPHOCTD.

Array28. Jlan maccuB A pasmepa N. HailiTu MUHUMaNbHBINA 3JIEMEHT U3 €ro dJie-



MEHTOB C YETHBIMH HOMepaMu: Az, As, As, .. . .

Array29. Jlan maccuB A pasmepa N. Haiitu MakcuManbHBIA 3JIEMEHT U3 €ro 3Je-

MEHTOB C HEYeTHbIMU HoMmepamu: A1, Az, As, .. ..

Array30. lan maccus pazmepa N. Haiftu HoMepa TeX 3JIeMEHTOB MaccuBa, KOTOpHIE

0OJIBIIIE CBOETO IMpaBoro coccaa, U KOJIMYCCTBO TAKUX IJICMCHTOB. HaﬁﬂeHHBIG
HOMCPa BbIBOJAUTH B IMOPAAKE UX BO3PACTAHHA.

Array31. Jlan maccus pazmepa N. Haiftu HomMepa Tex 3JIeMEHTOB MaccuBa, KOTOpHIE

OOJBIIIE CBOETO JIEBOIO COCENa, M KOJIMYECTBO TaKUX dieMeHTOB. HalimeHHbIe
HOMEpa BBIBOJUTH B MOPSJIKE UX YObIBaHMS.

Array32. Jlan maccuB pazmepa N. Haiitn HOMEp ero mepBoro J0KaIbHOTO MUHHMY-

Ma (JIOKAIbHbI MUHUMYM — 3TO DJIEMEHT, KOTOPBIM MEHBIIIE JIFOOOTO M3 CBOUX
cocefeit).

Array33. Jlam maccuB pazmepa N. Haiit HOMep ero mociaemaHero JOKaJIbHOTO Mak-

cuMyMa (JIoKanbHblli MAKCUMYM — 3TO DJIIEMEHT, KOTOPBIA OO0JIbIle JI000TO U3
CBOMX coceJicii).

Array34. Jlan maccuB pa3mepa N. Haiith makcuManbHBIA U3 €r0 JIOKAJIbHBIX MU-

HUMYMOB (OIIPEIEIICHUE JOKAIbHO20 MUHUMYMA NAHO B 3amaHun Array32).

Array35. [lan maccuB pasmepa N. HailTu MUHMMaNbHBIA W3 €0 JIOKAJBHBIX MaK-
CUMYMOB (OTIPEICIICHHUE JIOKAIbHO2O MAKCUMyMa NaHo B 3amaHum Array33).

Array36. Jlan maccuB pazmepa N. HaiiTu MakcUMalIbHBIN U3 €ro 3JIEMEHTOB, HE SB-
JSFOMINUXCS HU JIOKAJTbHBIM MUHUMYMOM, HU JIOKQJIBHBIM MaKCUMyMOM (ompe-
JIEJICHUS JIOKANbHO2O0 MUHUMYMA W JIOKANbHO20 MAKCUMYMA JAHbl B 3aJaHUSX
Array32 u Array33). Eciu Takux 3J€MEHTOB B MacCHUBe HeET, TO BbiBecTH 0.

Array37. Jlan maccuB pasmepa N. HailTm KoIM4YecTBO y4acTKOB, Ha KOTOPBIX €TO
AJIEMEHTHI MOHOTOHHO BO3PacTaroT.

Array38. Jlam maccuB pa3zmepa N. HailT kKoiM4ecTBO yd4acTKOB, Ha KOTOPBIX €TO
3JIEMEHTHl MOHOTOHHO yOBIBAIOT.

Array39. Jlan maccuB pasmepa N. HailTu KOJWYECTBO €ro npomedcymrko8 MOHO-
monnocmu (TO €CTh YYacTKOB, Ha KOTOPBIX €ro 3JEMEHTHl BO3PACTAIOT HIIU
yOBIBAIOT).

Array40. Jlano uucio R u maccuB A pasmepa N. Halith smemeHT MaccuBa, KOTO-
pBlil Haubonee 6ausox K yuciay R (To ecTh Takoil ameMeHT Ag, Il KOTOPOTO
BennunHa |Ax — R| sSBISETCS MUHUMAIBHOR ).

Array41l. Jlan maccuB pa3mepa N. Haiitu 1Ba coceqHUX 37€MEHTa, CYMMa KOTOPBIX
MaKCHUMaJbHa, ¥ BEIBECTH TH JIEMEHTHI B TIOPSIKE BO3PACTAHUS UX UHIEKCOB.
Array42. Jlano uncio R u maccuB pasmepa N. Halitu 1Ba coceHMX 3JIeMEHTa Mac-
CHBa, CyMMa KOTOPBIX HamOoJee Oin3Ka K 4uciy R, U BBIBECTH STH 3JEMEHTHI
B TMOPSJIKE BO3pACTaHHs MX MHICKCOB (OmpeaeneHne Hanbosee OIM3KUX YHCel
naHo B 3ajaHuu Array40).



Array43. Jlan nienourciaeHHbI MaccuB pa3Mepa N, Bce 3eMeHThl KOTOPOTo yropsi-
JIOYEHBI (110 BO3PACTAaHUIO WM MO YObIBaHUIO). HallTH KOIMYECTBO pazmuyHBIX
AJIEMEHTOB B IAHHOM MAacCCHBE.

Array44. Jlan ueno4uciIeHHBIM MaccuB pa3Mepa N, cojaepskaiiuii poBHO JiBa OJIU-
HAKOBBIX dJemMeHTa. HailTu HOMepa OJMHAKOBBIX AJIEMEHTOB U BBIBECTU ITH
HOMEpa B MOPSAKE BO3pACTaHUSI.

Array45. Jlan maccuB pasmepa N. Haiitu HOMEpa AByX ONMKaWIIUX AJIEMEHTOB
U3 3TOrO MaccuBa (TO €CTh JIEMEHTOB C HaWMEHBIINM MOJYJIEM Pa3HOCTH) U
BBIBECTH 3TH HOMEPA B MOPSAKE BO3PACTAHUS.

Array46. Jlano uncino R m maccuB pasmepa N. Haiitu nBa pa3nuuHBIX dJ€MEHTa
MaccuBa, CyMMa KOTOpPbIX HaubOosee Onu3ka K yuciay R, U BBIBECTH 3TH 3Je-
MEHTHI B MOPSAKE BO3pACTaHUs UX MHIEKCOB (ompesernenrne Hanbomee OIU3KIX
qyuces JaHo B 3ajilannn Array40).

Array47 . Jlan nenouncieHHblii MmaccuB pazmepa N. HailTu konr4ecTBO pa3auyHbIX

OJICMCHTOB B JaHHOM MAaCCHBC.

Array48. Jlan nienouncieHHbnii MmaccuB pasmepa N. Haittn mMakcumanbpHOE KOJIHMYe-

CTBO €TI0 OJMHAKOBEIX 3JICMCHTOB.

Array49. Jlan nemounciieHHbIi MaccuB pasmepa N. Ecim o sBisiercs nepecma-

HOGKOIZ, TO €CTb COACPKUT BCC YHUCIIA OT 1 a0 N, TO BBIBCCTH O; B IIPOTUBHOM
ClIy4ac BBIBCCTH HOMCP IICPBOI'O HCAOIIYCTHUMOI'O 3JICMCHTA.

Array50. [an nenouuciaeHHbi MaccuB A pasmepa N, sIBISIOIIMICS MMepecTaHOBKOM

(omipenenenue nepecmanosxku 1aHo B 3aganuu Array49). Haiitu koimuecTBo
uUHeepcutl B TaHHOW MEPECTAHOBKE, TO €CTh TaKUX map 3j1eMeHToB A; 1 A, , B
KOTOPBIX OOJIbIIIEE YMCIIO HAXOIUTCS clieBa OT MeHbIero: A, > A, nipu | < J.

Pabora ¢ HECKOJIbKUMH MacCCHBaMU

Array51. [Janel maccuBel A u B onmnakoBoro pazmepa N. IlomensTe mectamu ux

COJIEP)KMMOE U BBIBECTH BHayalle 3JIEMEHThI IIPeoOpa30BaHHOrO Maccua A, a
3aTeM — 3JIEMEHTHI IIpeoOpa3oBaHHOrO MaccuBa B.

Array52. Jlan maccuB A pasmepa N. CdhopmupoBath HOBBIM MaccuB B Toro xe

pa3Mcepa, 3JICMCHTBI KOTOPOT'O OIIPCACIIAOTCA CIICAYIOIIUM O6p&30M:

Bx = 2-Ax, ecinm Ax <5,
Ax/2 B IpOTUBHOM ciy4ae.

Array53. Jlansl n1Ba MaccuBa A u B ogunakoBoro pasmepa N. ChopmupoBaTh HOBBIN

MaccuB C TOTO ke pazMepa, KaKIbIH 2JIEMEHT KOTOPOTO paBeH MaKCHMAIIBHOMY
U3 dJIIEMEHTOB MaccuBOB A u B ¢ Tem xe mHOeKcOM.

Array54. Jlan nenouncinennslii MaccuB A pasmepa N. Ilepenucath B HOBBIN 1i€J0-

YHUCJIICHHBI MaccuB B Bce deTHBIE ymcia u3 HCXOOHOI'0O MaCCHUBa (B TOM JKC



MOPSIZIKE) U BBIBECTH pa3Mep MOJYyYEHHOro maccuBa B m ero copepxkumoe.

Array55. Jlan nenounciennsiii maccuB A pasmepa N (<15). Ilepenucarbs B HOBBIiA

LIEJIOUHUCIICHHBI MaccuB B Bce 2JIeMEHThI ¢ HEUETHBIMU MOPSAKOBBIMU HOME-
pamu (1, 3, .. .) U BBIBECTH pa3Mep MOJTy4eHHOTO MaccuBa B u ero comepkumoe.
Y cnoBHBIN OnEpaToOp HE UCIOJIb30BATh.

Array56. [lan uenouncienusiii MmaccuB A pasmepa N (£15). [lepenucarh B HOBBIi

LIEJIOYUCIIEHHBIH MaccuB B Bce ayeMEHTHl ¢ MOPSAAKOBBIMH HOMEpaMH, Kpat-
HeIMU TpeM (3, 6, . . .), U BBIBECTH pa3Mep IOJyuYyeHHOro maccuBa B u ero
COZIEPKUMOE. Y CIIOBHBIN OIIEPATOP HE UCIOJIB30BATh.

Array57. Jan uenouncienHsii maccuB A pasmepa N. Ilepenucath B HOBBIN Iie-

JIOYMCIICHHBIM MaccuB B Toro sxe pazmepa BHayasie BCe JIEMEHTHI MCXOIHOTO
MacCHBa C YeTHBIMA HOMEPaMH, a 3aTeM — C HEUYETHBIMHU:
Az, A4 As, ..., A1, As As
Y CIIOBHBIH OmepaTop HE UCIOIb30BATh.

Array58. Jlan maccuB A pasmepa N. CdhopmupoBath HOBBIM MaccuB B Toro xe
pa3Mepa MO CIEAyIIleMy MpaBUiIy: 3JIeMEHT Bk paBeH cymme 31€eMEHTOB
MaccuBa A ¢ Homepamu ot | 1o K.

Array59. Jlan maccuB A pasmepa N. ChopmupoBath HOBBIM MaccuB B Toro ke
pa3mepa Mo cleayloleMy IMpaBuily: syeMeHT By paBen cpennemy apudmeru-
4ecKkoMy 3emMeHToB MaccuBa A ¢ Homepamu oT 1 1o K.

Array60-. lan maccuB A pasmepa N. ChopmupoBath HOBBIM MaccuB B Toro xe
pa3Mepa MO CIeAyIoleMy MpaBUiIy: 3JIeMEHT Bk paBeH cymme 31€eMEHTOB
maccuBa A ¢ Homepamu oT K 0 N.

Array6l. Jlan maccuB A pasmepa N. CdopmupoBath HOBBIM MaccuB B Toro xe
pa3Mmepa 1o cleayloleMy IMpaBuily: syeMeHT By paBen cpennemy apudmeru-
yeckoMy anemMeHToB MaccuBa A ¢ Homepamu oT K 1o N.

Array62. lan maccuB A pasmepa N. ChopmupoBats 1Ba HOBBIX MaccuBa B u C: B
MaccuB B 3amucaTh Bce MOJIOKUTENbHBIE dJIeMeHThI MaccuBa A, B MaccuB C —
BCE OTpHULIATEIbHBIC (COXPaHsSI MCXOIHBIA TMOPSIOK CICAOBAHUS DIIEMEHTOB).
BriBecTn BHauane pa3mep U coaepkumMoe MaccuBa B, a 3atem — pasmep u
conepxumoe maccuBa C.

Array63. lansl n1Ba maccuBa A u B pasmepa 5, aeMeHTBI KOTOPBIX YMOPSIOUEHBI
no BozpactaHuto. OOBEIUHUTH TH MACCHUBBI TaK, YTOOBI PE3yIbTUPYIOLIHIA
maccuB C (pa3mepa 10) ocrajicst ymopsiIo4eHHBIM IO BO3PACTaHHIO.

Array64. lanbl Tpu nenouucieHHbix maccuBa A, B u C pasmepa Na, Ns, Nc
COOTBETCTBEHHO, 3JIEMEHTHI KOTOPHIX YHOPSAOUEHBI 10 yObIBaHU0. O0beau-
HUTH 3TU MAaCCHUBBI TaK, YTOOBI PE3yJIbTUPYIOUINI [IEJIOYUCICHHBIN MaccuB D
(pa3zmepa Na + Ng + N¢) ocrasncs ynopsiJoueHHbIM 110 YOBIBAHHUIO.



[IpeobpazoBanue MaccuBa

HpI/I BBITIOJIHCHHUH BaﬂaHI/Iﬁ M3 JAHHOI'O ITYHKTA HEC CIICAYCT HMCII0Jb30BaTh BCIIO-
MOrarc€JIbHbIC MaCCHBBEI.

N3meHeHMe aneMeHTOB MaccuBa

Array65. Jlan maccus A pasmepa N u nenoe uuciio K (1 < K < N). ITpeobpazoBath
MacCCHB, YBEJIMYUB KaXK/IBI €r0 AJIEMEHT Ha UCXOJHOE 3HaUCHHUE dIeMeHTa Ax.

Array66. Jlan ueno4ucieHHbIi MaccuB pazMepa N. YBennuuTh Bce YETHBIC YHCIIA,
CoJiepKalliecs B MacCHBE, HAa HMCXOJHOE 3HAYEHHE MEPBOrO YETHOTO YHUCIA.
Ecnu yeTHbIe YmCia B MacCMBE OTCYTCTBYIOT, TO OCTaBUThL MacCUB 0e3 m3Me-
HEHHM.

Array67. Jlan nenouncieHHbIii MaccuB pa3mepa N. YBeIW4uTh BCE HEYETHBIC UMC-
Ja, cofeprKalirecs B MacCHBE, Ha MCXOAHOE 3HaYCHHUE MOCIEAHEr0 HEYETHOTO
yrcna. Eciu HeYeTHhIe Yncia B MacCHBE OTCYTCTBYIOT, TO OCTaBUTh MAacCHB
0e3 U3BMEHEHHI.

Array68-. Jlan maccuB pa3mepa N. [TomeHsATH MecTaMH €ro MUHUMAJIbHBIN U Mak-
CUMAaJIbHBIN 3JIEMEHTHI.

Array69. Jlan maccuB pasmepa N (N — getHoe uucio). [ToMeHsATh MecTaMH €ro
TIEPBBIN 3JIEMEHT CO BTOPBIM, TPETUH — C YETBEPTHIM H T. II.

Array70. Jlan maccuB pazmepa N (N — yeTHOe 4nciio). [ToMeHITh MecTaMuU MIEPBYIO
1 BTOPYIO MMOJIOBUHBI MAaCCHBA.

Array71. lan maccuB pazmepa N. [ToMeHSTh OPSIIOK €ro 3JIEMEHTOB Ha OOpaTHBII.

Array72. Jlan maccuB A pasmepa N nnenbie uncma K uL (1 < K <L < N). Ile-
pECTaBUTH B OOpPATHOM TOPSJIKE AJIEMEHTHI MACCUBA, PACIIOIOKEHHBIE MEXKITY
aiieMeHTaMu Ax 1 AL, BKIIIOYas DTU DJIEMEHTEHI.

Array73. Jlan maccuB A pasmepa N m menbie ynciia K L (1= K < L <N). Ile-
pPECTaBUTh B OOPAaTHOM MOPSIIKE DJIEMEHTHI MAacCHBA, PACIOJOKECHHBIE MEXTY
asieMeHTaMH Ak 1 A;, HE BKIIOYas 3TH DJICMEHTHI.

Array74. Jlan maccuB pazmepa N. OOHyIuUTH 3JI€MEHThI MAcCHBA, PAaCIOJIOXKEH-
HbIE MEXIy €r0 MUHUMAaJIbHBIM M MaKCHUMAJIbHBIM dJIEMEHTaMU (HE BKIIIOYAs
MUHUMAJIBHBIN 1 MAaKCUMAJIbHBIA SJIEMEHTHI).

Array75. Jlan maccuB pasmepa N. IlepectaButrh B 0OpaTHOM MOPSIKE SJIEMEHTHI
MacCHBa, PACIOJIOKEHHBIE MEXIy €r0 MUHUMAJIBHBIM W MaKCUMaJbHBIM dJie-
MEHTaMH, BKJIIOYass MUHUMAIbHBIM U MaKCUMAJIbHBIN 3JIEMEHTHI.

Array76. Jlan maccuB pasmepa N. OOHYJIHUTH BCE €TO0 JIOKANbHbIE MAKCUMYMblL (TO
€CTh YUCIIa, OOJIBIIINE CBOMX COCEICH ).

Array77. Jlan maccuB pazmepa N. Bo3BecTu B KBajpar BCE €r0 JIOKAIbHbIE MUHU-
Mymol (TO €CTh YMCIA, MCHBIIINE CBOUX COCEIEH).



Array78. Jlan maccuB pasmepa N. 3aMEHUTb Ka)KIblil SJIEMEHT MacCUBa Ha CpeHee

apI/I(bMCTI/I‘{CCKOC OTOT'O 3JICMCHTA U €TI0 COCCI[Cﬁ.

Array79. Jlan maccuB paszmepa N. OcCyiecTBUTh cogue dIEMEHTOB MacCHUBa BIIPABO

Ha OJIHYy To3uIuio (rmpu 3ToM A1 mieperiaer B Az, A2 — B Az, ..., Av-1 — B Awn, @
MCXOJHOE 3HAYCHHE MOCIIEAHEro 3JeMeHTa OyaeT nmoTepsHo). [lepBoiii anemeHT
MOJIy4YeHHOTO MacCuBa IMOJOXUTh paBHbIM 0.

Array80. /lan maccu pasmepa N. OcymiecTBUTh cogue 3IEMEHTOB MAacCHBa BIIEBO
Ha oJHYy no3uiuto (npu 3toM Ay nepeiner B An-1, Av-1 — B An-2, ..., Az —
B A1, a ICXOHOE 3HAYEHHE NEPBOro 3jemMeHTa OyaeT notepsiHo). Ilocneanuii
AJIEMEHT MOJYyYE€HHOTO MaCcCHBa MOJIOKUTH paBHBIM ().

Array81. [lam maccuB pazmepa N u memnoe yucio K (1 < K < N ). OcymiectButs
cosue 3JIEMEHTOB MaccuBa BnpaBo Ha K mo3unuil (mpu 3tomM A1 nepeijer
B Ak+1, A2 — B Ak+2, . . ., Av-xk — B An, a ucxoaHoe 3HaueHne K mociaeaanx
3JIeMEeHTOB OyJaet notepsiHo). [lepBbie K 351eMEHTOB MOIyYEeHHOTO MaccuBa
IOJIOKUTH paBHbIMU 0.

Array82. Jlan maccuB pasmepa N u nenoe uncio K (1 < K < N ). OcymectButh
cogue 3IEeMEHTOB MaccuBa BiieBO Ha K mo3uumii (mpu stom Ay mepeiaer
B Av-x, Av-1 — B An-k-1, . . ., Ak+1 — B A1, a ucxoaHoe 3HaueHue K mepBbix
aneMeHTOB OyaeT norepsHo). Ilocnennue K 351eMEHTOB MOJMyYEHHOIO MAacCHBa
MOJIOKUTH paBHbIMH 0.

Array83. Jlam maccuB paszmepa N. OcymecTBUTh yukiuueckuti cogue SIEMEHTOB
MaccuBa BIIPaBO Ha OJIHY Mo3uIuio (rpu 3ToMm A1 niepeiiaer B Az, A2 — B Ag, . . .,
Av—B A1).

Array84. Jlan maccuB paszmepa N. OcCymecTBUTh yukiuueckuti cogue SIEMEHTOB
MaccuBa BJIEBO Ha OAHY mno3uuuio (mpu stom Ay mepeiiner B An-1, Av-1 —
B AN—z, .y Al — B AN)

Array85. Jlan maccuB A pasmepa N m menoe umcio K (8 K=4, K < N).
OcCymecTBUTh Yyuxkauueckuil cogue 3IeMEeHTOB MaccuBa BIpaBo Ha K no3uiuii
(mpu aTom A1 nepeitaer B Ak+1, A2 — B Ak+2, . . ., Av — B Ax). Jomyckaercs
HCTIO0JIb30BaTh BCIOMOTaTENbHBIN MacCUB U3 4 3JIEMEHTOB.

Array86. Jlan maccuB A pasmepa N u nenoe uncio K (1 =K =4, K < N).
OcyliecTBUTh yuxkiuueckuil cogue 3JIEMEHTOB MaccuBa BieBO Ha K mo3uimii
(mpu stom Ay mepeiigeT B Av-x, Av-1 — B Anv-k1, - . ., A1 — B An-k+1).
JlormycKaeTcsl MCIOJIb30BaTh BCIIOMOTATEIbHBIA MAacCUB U3 4 3JE€MEHTOB.

Array87. Jlan maccuB pazmepa N, Bce 2JIeMEHTBHI KOTOPOTO, KPOME IEpPBOTO, YIIO-
psgoueHbl 1o Bo3pactanuio. Chenarb MacCUB YHOPSIOYEHHBIM, MEPEMECTHB
IIEPBBIN 3JIEMEHT HA HOBYIO NTO3HLIMIO.

Array88. Jlan maccuB pasmepa N, Bce 3JeMEHTBHI KOTOPOTO, KpOME IOCJEIHETO,
yHOps0YEHbl 10 Bo3pacTaHuto. CrenaTh MacCUB YIOPSIOYCHHBIM, IepeMe-



CTHB HOCJ'ICI[HI/Iﬁ 9JICMCHT Ha HOBYIO ITO3UIIUIO.

Array89. Jlan maccuB pasmepa N, Bce 3JIeMEHTBI KOTOPOro, KpPOME OJIHOTO,
yIoOpsI0U4eHbl M0 yObIBaHMIO. Crenatb MacCHUB YIOPSJIOYCHHBIM, IEPEMECTHB
AJIEMEHT, HApYIIAIONIUHN YIIOPSI09eHHOCTh, Ha HOBYIO MO3HUIIHIO.

YnaaneHve u BCTaBKa 3J/IeMeHTOB

Array90. Jlan maccuB pasmepa N u nenoe uncio K (1 = K =N ). Yaamure u3

MacCCHBa 3JICMCHT C IIOPAAKOBBIM HOMCPOM K.

Array91. Jlan maccuB pazmepa N u nienbie uncna K u L (1 <K <L <N). Yianuts

M3 MaccuBa 3JeMEHThl ¢ Homepamu OT K 10 L BKIIOUMTENBHO U BBIBECTHU
pasmep MoJIy4YEHHOTO MacCUBa U €T0 COJICPKUMOE.

Array92. Jlan nenouncneHHbiii MmaccuB pazmepa N. Y iaanuTs U3 MaccruBa BCe HEYET-

HBIC YHCJIa WU BBIBCCTH PA3MCP IMOJIYUYCHHOI'O MAaCCHUBA U €TI0 COACPIKHUMOC.

Array93. lan nienouncicHHbId MaccuB pasmepa N (> 2). YaanuTe U3 MaccuBa Bce

AJIIEMEHTHI ¢ YETHBIMH HOMepaMu (2, 4, . . .). YCIOBHBII ONepaTop HE HCIOJIb-
30BaTh.

Array94. lan nenouncicHHbd MaccuB pasmepa N (> 2). YaanuTs U3 MaccuBa Bce

AJIEMEHTHI ¢ HeyeTHbIMH HOMepamu (1, 3, . . .). YcioBHBIN onepaTop HE uc-
I10JIb30BATh.

Array95. Jlan nenounciieHHbI MaccuB pasmepa N. Yamanuts m3 maccuBa Bce CO-

CCOAHUC OJWHAKOBBLIC 3JICMCHTBI, OCTABUB HUX IICPBHIC BXOKICHMHA.

Array96. Jlan uenouuciaeHHbii MmaccuB pasmepa N. YianuTe U3 MaccuBa BCe OJIH-

HAKOBBIC 3JICMCHTBI, OCTAaBHB HUX IICPBBIC BXOKIACHUA.

Array97. Jlan nenouuciaeHHbii MmaccuB pasmepa N. YiamuTe U3 MaccuBa BCe OJIH-

HAKOBBIC JJICMCHTBI, OCTABHMB HX ITIOCJIICAHUEC BXOXIACHM.

Array98. [lan memounciieHHbI MaccuB pasmepa N. YioanuTe U3 mMaccuBa BCe dJie-

MCHTBI, BCTPCHANOMIMUECA MCHCC TPCX pPa3, WU BBIBCCTU PA3MCP ITOIYUYCHHOI'O
MacCCHBa U €0 COACPKUMOC.

Array99. [lan nemounciieHHbI MaccuB pasmepa N. YiaanuTe U3 maccuBa BCe die-

MCHTBI, BCTPCUHAIOIHCCA Ooiee ABYX pa3, W BBIBCCTH pasMCp IOJIYUYCHHOTIO
MacCCHBa U €0 COACPKUMOC.

Array100. Jlan nenounciennbii MaccuB pa3mepa N. Yaanute U3 MaccuBa Bce dJie-

MCHTBI, BCTpPCUHANOIHECCA POBHO [Ba pasda, MU BBIBCCTHU PA3MCP IMOJYYCHHOI'O
MaCCHBa U €ro COACPKUMOC.

Array101. [lan maccus pa3zmepa N u nenoe uyncino K (1 =K =N ). [lepen snemen-

TOM MaCCHBa C INOPAIKOBBIM HOMCPOM K BCTaBUTH HOBBII PJIEMEHT C HYJCBBIM
3HA4YCHHCM.

Array102. Jlan maccuB pa3zmepa N u menoe uncio K (& K=N ). ITocie amementa



MaccuBa C TOPSAIKOBBIM HOMEpPOM K BCTaBUTH HOBBIM 3JEMEHT C HYJEBBIM
3HAYEHUEM.

Array103. [lan maccuB pa3zmepa N. BcTaBuTh 371€eMEHT ¢ HyJICBBIM 3HaUYCHUEM TIEpPe]T
MUHUMAJIBHBIM U TIOCJIE MAaKCHUMAaJIbHOTO 3JIEMEHTAa MAacCCHUBA.

Array104. Jlan maccuB pa3zmepa N u aBa neibix uyucia K u M (1 =K <N,
1 <M 19). [lepen snementom MaccuBa ¢ HoMepoMm K BctaBuTh M HOBBIX
AJIEMEHTOB C HYJIEBBIMU 3HAYCHHUSIMH.

Array105. Jlan maccuB pa3zmepa N um aBa mensix yncia K u M (1 =K =N,
1 <M ). Tlocne snementa maccuBa ¢ HoMepoM K BcraBuTth M HOBBIX
AJIEMEHTOB C HYJIEBHIMU 3HAYCHHUSIMH.

Array106. Tan maccuB pa3mepa N. [IpoayOnrpoBaTh B HEM 3JI€MEHTHI C YETHBIMU
HoMepamu (2, 4, ...). YCIOBHBIH oneparop HE UCIOJIL30BaTh.

Array107. [1an maccuB pa3smepa N. YTpoutb B HEM BXOXJACHUS BCEX DJIEMEHTOB C
HeueTHbIMU HOoMepamu (1, 3, ...). VCIOBHBIM oneparop HE HUCIOJIL30BATh.

Arrayl108. lan maccuB pasmepa N. Ilepen KaxapIM MOJIOKUTEIBHBIM AJIEMEHTOM
MacCHBa BCTaBUTh DJIEMEHT C HYJIEBbIM 3HAUCHHUEM.

Array109. lan maccuB pasmepa N. Ilocnme kaxmoro oTpuuaTenbHOTO 3JIEMEHTa
MacCHBa BCTaBUTh DJIEMEHT C HYJIEBbIM 3HAUCHHUEM.

Array110. /lan nemouncnenubiii maccuB pasmepa N. IIpogyGiampoBath B HEM Bce
YETHBIC YHUCIIA.

Arrayl11l. /lan uemounciieHHbId MaccuB pa3mepa N. YTpouTh B HEM BXOXKIEHUS
BCEX HEUETHBIX YHCEIL.

CoptupoBka maccuBa

Array112-. Jlan maccuB A pasmepa N (6). YopsgouuTh €ro 1mo Bo3pacTaHHIO Me-
TOJIOM COPTHPOBKHU NPOCMbIM 00MeHOM («NY3bIpbKOBOLY COPMUPOBKOLL): TIPO-
CMaTpUBaTh MAacCHB, CpaBHHBas ero coceanue sneMeHThl (A1 u Az, A2 u As
U T. 1.) U MEHSISI UX MECTaMH, €CJIH JIEBBIH 3JIEMEHT Mapbl OOJIbIIE MPaBOTO;
noBTOpUTH onucanubie nerictBus N - 1 pa3. Jlyis KOHTpOJISI 3a BBINOJHSEMBbI-
MU JIEUCTBUSIMU BBIBOJUTH COACPKMMOE MACCHBA MOCIE KaXJAO0ro MPOCMOTpA.
Y4ecTb, 4TO MPH KaKIOM MPOCMOTPE KOJIMYECTBO aHAIM3UPYEMBIX Map MOKHO
YMEHBIIUTH Ha 1.

Array113. Jlan maccuB A_pa3mepa N (<6). YHopsaouuTh €ro 1o BO3pacTaHHIO
METOJIOM COPTHUPOBKU HPOCHMbIM 6bl00POM: HAWTH MAKCUMAJbHBIA 3JIEMEHT
MacCHBa U MOMEHSTh ero Mectamu ¢ nmocyieAHuM (N -M) 3J1eMEHTOM; BBITIOJHUTh
onucanHsle aevictBus N 1 pa3, kaxaplii pa3 yMeHbliag Ha | KOJMYECTBO
aHAIM3UPYEMBIX 3JIEMEHTOB U BBIBOJIS COICPKUMOE MACCHBA.

Array114. Jlan maccuB A pasmepa N (< 6). YnopsaouuTh €ro mo BO3pPacCTaHHIO
METOJIOM COPTHPOBKU NPOCMbIMU 8CMABKAMU: CPABHUTH AJIEMEHTHI A1 1 Az H,



npy HEOOXOJUMOCTH MEHSISI UX MeCTaMHu, JOOUTHCS TOro, 4TOObl OHU OKa3a-
JUCH YIOPSIOYCHHBIMU 10 BO3PACTAHHIO; 3aTE€M OOpPATUTHCA K AJIEMEHTY A3z 1
NEPEMECTUTh €ro B JIEBYIO (YK€ YMOPSIOYEHHYI0) 4acTh MAacCHMBa, COXPAaHUB
€€ YHOPSAOYEHHOCTh; MOBTOPUTH 3TOT MPOIECC ISl OCTAJIbHBIX 3JIEMEHTOB,
BBIBO/ISI COJIEPKMMOE MacCuBa Mocje 0oOpabdOTKM KaxIoro anemeHTa (oT 2-
ro 70 N -ro). Ilpu BBITOTHEHUHM OMUCAHHBIX JCHCTBUN YIOOHO HCIOJIB30BAThH
npuemM «Oapbepay, 3aluChbiBas OYEPENHOM BJEMEHT mepes ero oOpaboTkol B
JIOTIOJIHUTENIBHBIN 3JIEMEHT MaccuBa Ao.

Arrayl15. Jlan maccuB A pazmepa N. He u3MeHss1 JaHHBII MacCUB, BBIBECTH HOME-
pa ero 3JI€eMEHTOB B TOM MOPSAKE, B KOTOPOM COOTBETCTBYIOIIME UM 3JIEMEHTHI
00pa3yroT BO3pAacCTaOIIY0 IOCIENI0BATEIbHOCTh. MCHONB30BaTh METOH «My-
3bIpbKO6OUY copmuposku (cM. 3amanue Arrayll12), momudunupoBaB ero cie-
IOYIOIIMM 00pa3oM: CO3/1aTh BCIIOMOTATENbHBINA IEJIOYUCIICHHBIN Maccug Home-
pos |, 3anonnuB ero unciamu ot 1 1o N ; mpocMarpuBaTh MaccuB A, cpaBHUBAs
napsl 37eMeHTOB MaccuBa A ¢ Homepamu |1 u l2, |2 u 3, . .. U MeHsass MecTamu
COOTBETCTBYIOIIHME SJIEMEHTHI MacCHBa |, €ciu JIEBBIA 3JEMEHT mapbl OOJbIIIe
npasoro. [loBropuB omnucannytro npouenypy npocmorpa N - 1 pas, nmoiyuum
B MaccuBe | TpeOyemyro mociaenoBaTeIbHOCTE HOMEPOB.

Cepun TENBIX YHCEI

Array116-. lan uenouucnennsii maccuB A pasmepa N. HazoBem cepueti rpymnmy
MOAPSIA UIYUIUX OJUHAKOBBIX AJIEMEHTOB, a OIUHOU cepult — KOIUYECTBO ITUX
AJIEMEHTOB (IJIMHA cepuu MoxkeT ObITh paBHa 1). ChopMupoBaTh 1Ba HOBBIX
nenoyucieHHbix maccuBa B u C onmHakoBoro pasmepa, 3amucaB B MaccuB B
JUTMHBI BCEX CEpU MCXOTHOTO MaccHBa, a B MaccuB C — 3HAUYEHUS DJIEMEHTOB,
00pa3yroUMX 3TH CEPUH.

Arrayl1l7. Jlan nenouncieHHbI MaccuB pasmepa N. BcraBuTh nepen kaxion ero
CEpHEIl DIIEMEHT C HYJIEBbIM 3HAYEHUEM (ONPEEICHUE CEPUH AaHO B 3aJaHHUU
Array116).

Arrayl118. Jlan nenouunciaeHHblid MaccuB pasmepa N. BcraButh mocie Kakmod ero

CCPHH JJICMCHT C HYJICBBIM 3HAYCHUCM (OHpeI[CJ'ICHI/Ie CCPHUHU JaHO B 3aJlaHHUU
Array116).

Array119. Jlan nenouucnennsii MmaccuB pazmepa N. IIpeoOpazoBath mMaccuB, yBe-
JUYMUB KAXKIYI0 €ro CEpUI0 Ha OJHMH dSJEMEHT (OmpejelieHue Cepur JaHO B
3amanuu Arrayl16).

Array120. [lan nemouncieHHBIN MaccuB pa3mepa N, comeprkamumii o KpaitHel mMepe
OJIHY cepulo, JIauHa koTopou Oonbiie 1. [IpeoOpa3zoBath MaccuB, yYMEHBIIIUB

KaXIyl0 €ro CEpyI0 Ha OJWH d3JIEMEHT (ONpeaesiCHue CEpUU JaHO B 3aJIaHUU
Array116).



Array121. lano nenoe uncio K (> 0) n nenounciiennsiii maccuB pasmepa N. Tlpe-
oOpa3zoBaTh MaccuB, YABOMB JJIMHY €ro cepuu ¢ HomepoM K (ompeneneHue
cepun naHo B 3amanuu Arrayl16). Eciu cepuii B maccuBe Menblie K, To
BBIBECTH MacCUB 0€3 U3MEHEHUH.

Arrayl122. ano nenoe yucio K (> 1) u nenounciennsiii MmaccuB pasmepa N. Via-
JUTh U3 MaccuBa cepuio ¢ HomepoMm K (ompezeneHue cepuu J1aHO B 3aJaHUU
Arrayl16). Ecnu cepuit B MaccuBe MeHbIlle K, TO BBIBECTH MaccuB 0e3 n3Me-
HEHMUI.

Array123. Jano nemoe urcio K (> 1) u nenouunciennsiii maccus pasmepa N. Ilo-
MEHATh MECTaMH IEPBYIO CEPUI0 MAcCuBa U €ro cepuro ¢ HomepoMm K (ompe-
JIeIeHre cepuu JaHo B 3ananun Arrayl16). Eciu cepuit B maccuBe Menbine K,
TO BBIBECTH MacCUB 0€3 U3BMEHEHU.

Array124. Jlano nenoe yuciio K (> 0) u menounciennsiii Maccus pasmepa N. TTome-
HSTh MECTaMHM TOCJICHIOI0 CEpUI0 MaccHuBa U ero ceputo ¢ Homepom K (ompe-
nejeHue cepuu JaHo B 3ananuu Arrayl16). Ecnu cepuit B MaccuBe Menbie K,
TO BBIBECTH MAacCUB 0€3 U3BMEHEHU.

Array125. Jlano nienoe uucio L (> 1) u nenouncienssiii MmaccuB pasmepa N. 3ame-
HUTh KaXIyK CEPUI0 MAcCHBa, JIJIMHA KOTOPON MeHbIle L, Ha OUH 3JIEMEHT C
HYJICBBIM 3HAauYCHHEM (OMpe/eCHUe cepuu JaHo B 3amanuu Array116).

Array126. Jlano nienoe uucio L (> 0) u nenouncienssiii MaccuB pasmepa N. 3ame-
HUTh KaXIyH CEpPUI0 MAacCHBa, JJIMHA KOTOpPOW paBHa L, HA OJMH DJIEMEHT C
HYJICBBIM 3HauYCHHEM (OMpe/eeHUe cepur JaHo B 3amanuu Array116).

Array127. Jlano nenoe uucio L (> 0) u nenouncinenHsiii MmaccuB pasmepa N. 3ame-
HUTh KXY CEpUI0 MACCHUBA, JJIMHA KOTOPOM Oojbiine L, Ha OJUH JIEMEHT C
HYJICBBIM 3HauYCHHEM (OMpe/iejiCHUEe Cepuu JaHo B 3amanuu Array116).

Arrayl128. [/lan nenouncnennpiii MmaccuB pazmepa N. IIpeobpazoBarh Maccus, yBe-
JUYMB €r0 MEPBYIO CEPUI0 HAUOOJBIIECH IMHBI HA OJUH DJIEMEHT (OoIpezelie-
HUE CEPHU J1aHO B 3aaHnu Arrayl16).

Arrayl29. Jlam uenmouncneHHbli maccuB pasmepa N. IIpeobOpazoBarh maccus,

YBEIIMYUB €T0 TOCJICIHION CEpUI0 HAMOOJBINEH IMHBI HAa OJWH JJIeMEHT (ompe-
JIeJISHHEe CepyHu JIaHo B 3a7aHuu Arrayl16).

Array130. [lan nemnounciennpiii maccuB pazmepa N. [IpeobpazoBarh mMaccus, yBe-

JUYMB BCE €r0 Cepur HAuOOJbIIEH NJIUHBI HAa OJUH JJIEMEHT (OmpelesecHue
cepuu JaHo B 3alanuu Array116).

MHoXkecTBa TOUYEK Ha TUIOCKOCTH

I[J'IH XpaHCHUA JAaHHBIX O KaXXKIAOM Ha6ope TOYCK CIICAYCT HMCIIOJIB30BATh I10 JABa

MaccuBa: MEPBbIM MAacCHUB JJI1 XpaHEHUs aOCLUCC, BTOPOM — ISl XpaHEHUs] Opu-
HaT. MOHO TaKk)Ke MCIIOIb30BaThb MAaCCUB 3anucel C ABYMs MOJSAMH (CM. 3aJaHUE



Param64).

Arrayl31. Jlano mHoxkecTtBO A m3 N ToYek Ha IIOCKOCTH M Todka B (Touku 3a-

JaHBI CBOMMHU KoOopAuHaTamu X, Y). HaliTu Touky m3 MHOXecTBa A, Hambolee
Omu3Kyro K Touke B. Paccmosinue R mexay Toukamu ¢ koopauHatamu (X1, Y1)
U (Xg, Y2) BIuuciseTcs 1o popmysie:

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

Array132. Jlano maoxkectBo A u3 N Touek (TOYKM 3aJaHbl CBOUMH KOOpIAWHATAMU

X, ¥). Cpenu Bcex TOYEK 3TOr0 MHOXKECTBA, JISKAIUX BO BTOPON YETBEPTH,
HAWTH TOYKY, HauOoJiee yNaJeHHYI0 OT Haudaja KoopauHat. Eciu Takux Touek
HET, TO BBIBECTHU TOUYKY C HYJIEBBIMU KOOPAUHATAMH.

Array133. Jlano muoxxectBo A n3 N Touek (TOYKH 3a7aHbl CBOMMH KOOpPJAMHATAMU

X, ¥). Cpean Bcex TOYEK 3TOr0 MHOKECTBA, JICKAIIUX B MEPBOM WU TPEThEH
YeTBEPTH, HAUTH TOUKY, HanboJiee ONMM3KYI0 K Hadamy KoopauHaT. Ecim takux
TOYEK HET, TO BEIBECTH TOUKY C HYJICBBIMA KOOPJIMHATAMH.

Arrayl34. Jlano mHoxkectBo A m3 N Touek (TOUkM 3a7aHBl CBOMMH KOOpJWHATA-

MU X, Y). HaliTu mapy pasivyHbIX TOYEK 3TOrO MHOXECTBA C MaKCHUMAJIbHBIM
PACCTOSTHUEM MEXy HUMHU M CaMO 3TO PacCTOSHUE (TOYKH BBIBOASTCS B TOM
)K€ TOpsIKEe, B KOTOPOM OHHM IMEPEYHCIICHBI MPH 3alaHMKd MHOXecTBa A).

Array135. Jlansl MHOkecTBa A 1 B, coctosiire coorBerctBeHHO U3 N 1 1 N 2 Todek

(TOYKHM 3aaHBl CBOMMHU KOOpauHaTamu X, Y). HaiiTu MUHUMaIbHOE pacCTOsIHHE
MEKIy TOYKAMH STHX MHOXKECTB M CaMH TOYKH, PACIIOJOKECHHBIC Ha 3TOM
paccTosiHuM (BHAayasie BBIBOJMTCS TOYKA M3 MHOKECTBa A, 3aTeM TOYKa W3
MHOKecTBa B).

Array136. JTano muoxectBo A n3 N Touek (N > 2, TOUKM 3a/1aHBl CBOUMHU KOOPIH-

HaTaMu X, Y). HaiiTu Takyro TOYKY W3 JaHHOTO MHOXKECTBA, CyMMa PacCTOSHUM
OT KOTOPOM JI0 OCTAJIbHBIX €r0 TOYEK MUHUMAJIbHA, U caMy 3Ty CYMMY.

Arrayl37. Jlano mHoxkectBO A m3 N Touek (N > 2, TOUKM 3amaHBl CBOMMH KO-
opauHatamu X, Y). Haiftu HanOonbiiuii mepuMeTp TpeyrojbHUKA, BEPIIUHBI
KOTOPOTO MPUHAMIEKAT Pa3IMYHBIM TOUKaAM MHOXECTBa A, U caMu 3TU TOY-
KU (TOYKHU BBIBOJATCS B TOM JK€ IMOPSAKE, B KOTOPOM OHHU TEPEUMCIICHBI MPHU
3aJJaHMK MHOXeECTBa A).

Array138. Jlano muoxectBo A m3 N Touek (N > 2, TOUKM 3aJaHBl CBOMMH KO-
opavHatamu X, Y). HailTu HauMeHbIIMN NEpPUMETP TPEYTrOJbHUKA, BEPIINHBI
KOTOPOTO TMPUHAJJICKAT PA3IMYHBIM TOYKAM MHOXKECTBa A, M caMu 3TH TOY-
Ki (TOYKH BBIBOJATCS B TOM JK€ IMOPSAKE, B KOTOPOM OHHU TIEPEUNCICHBI MPHU
3aJJaHMK MHOYeECTBa A).

Array139. Jlano mHOXecTBO A 13 N Touek C IEeJIOYMCISHHBIMUA KOOpIUHATAMU X, Y.
llopsidox Ha KOOPIMHATHOM IJIOCKOCTH OMPENEIUM CIICIYIONMM 00pa3oMm:

(X1, Y1) < (X2, y2), ecam nmubo X1 < X2, 1100 X1 = X2 U Y1 < Ya.



PacmonokuTh TOYKM JAaHHOTO MHOKECTBA MO BO3PACTAHHUIO B COOTBETCTBUU C
yKa3aHHBIM TTOPSIKOM.
Array140. lano mHOo)ecTBO A n3 N Touek C 1eJIOYUCICHHBIMUA KOOpIUHATaAMU X, Y.
Ilopsidox Ha KOOPAMHATHOW IUIOCKOCTH OIPEACTUM CIEAYIOMMM 00pa3oMm:
(X1, Y1) < (X2, y2), ecmm mu00 X1 +Y1 < X2 +Yg, 1u00 X1 +Yy1 = Xeo+Y2 U
X1 < Xo.
PacnonoxuTh TOYKM JAaHHOTO MHOXKECTBA IO YOBIBAHUIO B COOTBETCTBHUH C
YKa3aHHBIM MOPSIKOM.



Tema 3. PadoTa ¢ JaHHBIMH: MACCUBBI, CTPOKH, PEKypPCHUsi
IIpakTnyeckas padora 11 /IBymepHbie MacCHMBBI (MATPHIbI)

VYcnosue Buaa «1ana matpuia pazmepa M xN » o3Hauaer, yTo BHavaie JaeTcs
Gaxmuyeckutl pazmep NBYMEPHOTO MacCHBAa-MaTpHIlbl (KOJUYECTBO CTPOK M u ko-
nudecTBO cTos010B N ), a 3aTeM MPUBOAATCS JIEMEHTHI ATOTO MaccuBa (KOJIMYECTBO
anemeHTOB paBHO M N ). Ecnu B 3aaHuu sSIBHO HE yKa3bIBaeTCs, KaKhe 3HAUYCHMUS
MOTYT NMPUHUMATh pa3Mepbl UCXOJHOW MATPHUIIbI, TO MPEANOJIAracTCcs, YTO U YUCIO
CTPOK, ¥ YHUCJIO CTOJOIIOB MOXKET M3MEHSThCs B mpenaenax oT 2 go 10. HauanbHbie
3HAUEHUS KaK MEePBOro, TAK U BTOPOro MHAEKCA IBYMEPHOIO MacCHUBa-MaTpHIIbI BCe-
rja CUMTaIOTCA paBHbIMU 1. BBOA M BBIBOJ 3JIEMEHTOB MaTPHIbI OCYIIECTBISIOTCS
no CMpOKAM.

Keaopamnoti mampuyeti nopsioka M Ha3pIBaeTCs JBYMEPHBIH MacCHB-MaTpHIla

pazmepa M x M.

Ecnu B 3aganuu, cBsI3aHHOM C CO3/IaHMEM WJIM TIPeoOpa30BaHUEM MaTPHIIbI, HE
OMHCaH PEe3yIbTUPYIOMNNA HAOOP MAaHHBIX, TO MPEANOJIAraeTcs, YTO ITUM HAOOPOM
ABJISIETCSL cO3/1aHHas (IpeoOpa3oBaHHas) MAaTpUlla, U HEOOXOJMMO BBIBECTH BCE €€
JJIEMEHTBL.

®opMHupOBaHNE MATPUIIBI U BHEIBOJI €€ JJIEMEHTOB

B 3amanusx Ha popMUpOBaHHE MATPHUIILI TPEAIOIATACTCS, YTO pa3Mep pe3yilb-
TUpYIoe Marpuilbl He npeBocxoauT 10 x 10.

Matrix1. [dansl 1enbie monoxkureabHbie uncia M u N. ChopmupoBaTh 1eI0YUCIICH-
Hyt0 matpuiy pazmepa M x N, y KOTOpoil Bce 3leMeHTHI |-ii CTpOKH HMEIOT
snagenue 101 (1 =1,..., M).

Matrix2. aubl nensie mojoxutenbHbie yrcia M u N. ChopmupoBarh 1enodnc-
JeHHyl0 Matpuily pasmepa M x N, y xotopoil Bce 3neMeHThl J -ro cTosbua
umerot 3Hadenne 5-J (J =1,...,N).

Matrix3. laubl meiblie nojaoxutenbubie yncia M, N u mabop u3 M uucen. Chopmu-
poBaTh MaTpuily pasmepa M x N, y KoTopoit B KaXIOM CTOJOIE COAEpPKATCS
BCE YHCJIa U3 MCXOJHOI0 Habopa (B TOM K€ TMOPSAKE).

Matrix4. ansl nenbie mosioxutenbabie yncia M, N u Habop u3z N gucen. Cdop-
MHpoOBaTh MaTpully pazmepa M x N, y KOTOpoil B KaXI0H CTPOKE COJIEpKaTCs
BCE YHCJIa U3 MCXOJHOIo Habopa (B TOM K€ TOPSAKE).

Matrix5. lanbl nensie mojoxutenbhubie unciaa M, N, uucio D u HaGop uz M um-
cen. CchopmupoBare matpuiry pasmepa M xN, y KOTOpoil TepBBIA CTOIOET
COBMAJIaeT C HUCXOJHBIM HAOOpOM HYHCEN, a AJIEMEHThI KaXIOTrO CIEAYIOIIEro
CTONOIa paBHBI CyMME COOTBETCTBYIOIIETO AJIEMEHTAa MPEIbIIYIIero cToioma



u yncia D (B pe3ynbrare Kaxkaas CTpoKa MaTpUIbl OyA€T COAepKaTh SIEMEHTbI
apughmemuyeckoil npoepeccuis).

Matrix6. [ansl 1ienbie mostokutenbabie uncia M, N, yrcio Q u mHabop u3 N uwmcern.

Chopmuposats MaTpuily pasmepa M x N, y KoTopoii mepBas CTpoka COBIIa-
JAeT C UCXOJHBIM HAOOPOM YHCEJI, a AJIEMEHTHl KaKJIOM CIEIyIOIENd CTPOKHU
PaBHBI COOTBETCTBYIOIIEMY JJIEMEHTY MPEIbIAYIICH CTPOKH, YMHOXECHHOMY
Ha Q (B pesynbrare Kaxablid CTOJIOCH MaTpHUIlbl OYyAET COJAEPKAaTh DJIEMEHTHI
2e0MempUYECKOLl NPOPeccuu).

Matrix7 °. Jlana matpuna pasmepa Mx N u menoe unciao K (8 K=M ). BeiBectn

aneMeHThl K-ii CTpOKM JaHHOW MaTpULbI.

Matrix8. Jlana marpuna pazmepa Mx N u nenoe uncio K ( K=N ). BeiBectn
aneMeHThl K-ro cTos011a TaHHOW MaTpHUIIb.

Matrix9. /lana matpunia pasmepa M x N. BeiBecTu ee 31eMeHTBI, pacIioIOKCHHBIC
B CTpOKax ¢ 4eTHbIMU HoMmepamu (2, 4, ...). BbIBOJ 3JI€MEHTOB MPOHU3BOIUTH
M0 CTPOKaM, YCIIOBHBIN OTEpaTOp HE UCIIOJIb30BATh.

Matrix10. /Tana matpura pasmepa M x N. BeiBecTr ee 351eMEHTBI, PacIIOIOKCHHBIC
B CTOJOIaX ¢ He4eTHhIMU HOMepamu (1, 3, . . .). BeiBox a1eMeHTOB MpOU3BO-
JIUTH TIO CTOJOIIaM, YCJIOBHBIM OMepaTop HE HCIIOJIb30BaTh.

Matrix11l. /lana matpuiia pasmepa M x<N. BbiBecTH ee 31€MEHTHI B CICIYHOIIEM
MOpsJIKE: TIepBasi CTPOKa CJeBa HAIPaBO, BTOPasi CTPOKa CIipaBa HaJeBO, TPEThs
CTpOKa CJE€Ba HANpPaBO, YETBEpPTasl CTPOKA CIpaBa HAJIEBO W T. 1.

Matrix12. Jlana matpuna pasmepa M xN. BriBecTn ee 31€MEHTHI B CIEIyIOIIEM
NOpsJIKE: MEePBbIN CTONOEI] CBEpXYy BHHU3, BTOPOM CTOIOEI CHU3Y BBEPX, TPETHIA
CTONOEIl CBEpXYy BHU3, YETBEPTHIN CTOJIOCI] CHU3Y BBEpPX U T. II.

Matrix13. /lana kBagpatHas maTtpuiia A mopsiaka M. Hauunnas ¢ amementa A1, BbI-
BECTU €€ 3JIEMEHTHI CIEAYIOMUM 00pa3oM («y2oikamuy»): BCE DIEMEHTHI Mep-
BOH CTPOKHU; 3JIEMEHTHI MOCIEIHEr0 CTOJIOA, KpOME MEePBOro (y>Ke BHIBEICHHO-
ro) 3JEMEHTa; OCTABLIMECS 3JEMEHThI BTOPON CTPOKH; OCTABIIUECS JIEMEHTHI
NPEANnoCciIeIHET0 CTOJNONA U T. [I.; TOCIECIHUM BBIBOJUTCS 3JIEMEHT A, 1.

Matrix14. /lana kBagparHas matpuna A mopsika M. Haunnas ¢ smemenTa A1)1, BBI-
BECTH €€ BJIEMEHTHI CIICIYIOIIHNM 00pa3oM («y2oiKamuy): BCE IEMEHTBI IIEPBO-
ro cTos01a; 3JIEMEHTHI MOCIEeTHEN CTPOKH, KpOME MEePBOTo (YK€ BHIBEIEHHOTO)
AJIEMEHTA; OCTAaBILHUECS 3JIEMEHTHI BTOPOTO CTOJIOIA; OCTABIIMECS 3JIEMEHTHI
MPENNOCIeHEeN CTPOKU U T. 1.; MOCIECAHUM BBIBOJUTCS 3JEMEHT A1 um .

Matrix15. Jlana kBagpatHas matpuna A mopsaka M (M — HeuetHoe umcno). Ha-
yyHas ¢ ayeMeHTa Aj1 M MepeMelasich MO0 YacOBOM CTpPEJIKE, BBIBECTH BCE
€e DJIEMEHTBl 1o chnupanu: TepBas CTPOKa, MOCIETHUN CTONOEL, MOCIEIHSS
CTpOKa B 0OpaTHOM TOpsAJIKE, MEepPBbIA CTONOEl B OOpaTHOM MOPSIAKE, OCTaB-



IIKECs] AJIEMEHTBI BTOPOM CTPOKH U T. [I.; MIOCICTHUM BBIBOAMTCS IEHTPATHHBIN
AJIEMEHT MaTPHIIBI.

Matrix16. [lana kBagpaTHas marpuma A mopsiaka M (M — nederHoe gucio). Haun-
Has C¢ dMeMeHTa A1 U TIepeMelasch MPOTHB YaCOBOW CTPETKH, BBIBECTH BCE
ee DIIEMEHTHI 10 Chupaiu: TIEPBBIA CTONOEN, MOCIENHSS CTPOKA, TOCICTHHMA
crober] B 00paTHOM TOPSAKE, MEpBasi CTPOKa B 0OPATHOM IMOPSIIKE, OCTABIIIH-
€Csl DJIEMEHTBHI BTOPOTO CTOJIONA W T. JI.; TOCICAHUM BBIBOJUTCS ICHTPATbHBIN

QJICMCHT MAaTpPHIIbI.
AHanu3 3J1eMEHTOB MaTpPUIIBI

Matrix17. Jlana marpuma pasmepa M x N u nenoe uucio K (1 <= K <M ). Haiitu
CyMMY W TPOU3BEICHHUE AJIEMEHTOB K-Ui CTpOKH JaHHOW MaTPHIIHL.

Matrix18. Jlana marpuia pasmepa M x N u nenoe uncio K (1 = K <N ). Haiitu
CyMMY W TPOU3BEICHHUE AIEMEHTOB K-ro cTOJIOIa TaHHOW MAaTpHIIHL.

Matrix19. Jlana matpuia pasmepa M > N. s kaxmaod CTPOKM MAaTpHIbl HAWTH
CYMMYy €€ 3JIEMEHTOB.

Matrix20. Jlana matpuna pazmepa M xN. Jlnsg kaxaoro croyidra MaTpUIlbl HAWTH
MIPOU3BENICHUE €T0 JIEMEHTOB.

Matrix21. Jlana matpuna pasmepa M x N. Jns kaxmoil CTpOKH MaTpHIBI ¢ HEYET-
HbEIM HOMepoMm (1, 3, . . .) HaliThu cpemHee apuMETHUECKOE €€ DIIEMEHTOB.
VY ca0BHBIN OonepaTop HE UCTOIb30BATh.

Matrix22. Iama marpuma pazmepa M x N. Jng kxaxmoro crosdra MaTtpuibl C
YETHBIM HOMEPOM (2, 4, . . .) HAWTH CyMMYy €ro 3JIEMEHTOB. Y CIIOBHBIH OIepaTop
HE UCTOJIb30BaTh.

Matrix23. Jlama matpuma pasmepa M xN. B kaxmoi cTpoke MaTpuilbl HaWTH
MHHUMAaJIbHBIN 3JIEMEHT.

Matrix24 . Jlana marpuma pasmepa M xN. B kaxmaoMm cTosiOie MaTpuIlbl HAWTH
MaKCHUMaJIbHBIN 3JIEMEHT.

Matrix25. Jlana marpuna pasmepa M xN. Haiitu HoMep ee CTpOKH ¢ HauOOJbIIEi
CyMMOM 3JIEMEHTOB U BBIBECTH JIAHHBI HOMED, a TAKKE 3HAYCHHUE HAUOOJIbIIICH
CYMMBI.

Matrix26. Jlana marpuna pasmepa M x N. Haiitm Homep ee cronOiia ¢ HaMMEHb-
IIMM [IPOU3BEJICHUEM DJIEMEHTOB M BBIBECTU JAHHBIA HOMEp, a TaKKe 3HAUCHHE
HAaWMEHBIIIETO MMPON3BEICHMUS.

Matrix27. ana marpuma pasmepa M x<N. Haiitu MakcHUManbHBIH Cpeau MHHHU-
MaJIbHBIX JIEMEHTOB €€ CTPOK.

Matrix28. Jlama matpuna pasmepa M xN. HaiiTu MUHHMaJIbHBIA Cpeay MaKCH-
MaJIbHBIX JIEMEHTOB €€ CTOJIOLIOB.

Matrix29. Jlana matpuiia pasmepa M x N. B kaxkaoi ee CTpoke HalWTH KOJIHYe-
CTBO 3JIEMEHTOB, MEHBIIINX CPETHEr0 apu(PMETHIECKOTO BCEX AJIEMEHTOB ATOM



CTPOKH.
Matrix30. [lana matpuna pazmepa M x N. B xaxmom ee crondie HailTh Koimde-
CTBO 3JIEMEHTOB, OOJBIINX CPEAHETO apUPMETUUECKOTO BCEX DIEMEHTOB HTOTO
CTOJIO11A.
Matrix31. Jlana matpuia pasmepa M x N. Haiitm HOMepa CTpOKH U CTOJIOLA



JUTSL DJIEMEHTa MAaTpUIlbl, HanOoyee OJU3KOTr0 K CpPeAHEMY 3HAUYCHHIO BCEX €€
DIIEMEHTOB.

Matrix32. Jlana nenouncienHas matpuiia pasmepa M x N. Halitu HOMep mepBoit
U3 €€ CTPOK, COJEp)KalluX PaBHOE KOJUYECTBO TOJOKUTEIBHBIX M OTpHUIIA-
TETbHBIX AJIEMEHTOB (HYJIEBbIE AJIEMEHTHI MATPUIIBI HE YYHTHIBatoTCs). Ecnm
TaKUX CTPOK HET, TO BbiBecTH ().

Matrix33. [ana mnenounciienHas marpuna pasmepa M x N. Haiitm HOMep mocien-
HETO M3 €€ CTOJIOIOB, COJAEPIKAIIUX PaBHOE KOJUYECTBO TOJOKUTEIBHBIX M
OTPHUIATEILHBIX 3JIEMEHTOB (HYJIEBBIC JIEMEHTHI MATPHUII HE YUUTBIBAIOTCS).
Ecnu Takux cTos0110B HET, TO BhIBECTH 0.

Matrix34. [lana nenounciienHas marpuia pasmepa M x N. Haittm HOMep mocien-
HEl W3 ee CTPOK, COJAEPKAIIUX TOJBKO YeTHbIe uKcia. Ecim Takux CTpOK HET,
TO BbIBeCTH ().

Matrix35. Jlana menouucienHnas marpuia pasmepa M x N. Haiitn HOMep mepBoro
U3 €€ CTOJOIOB, CoAep KalIuX TOJIBKO HEYeTHBIC uucia. Ecnu Takux cToyOnoB
HET, TO BeIBeCTH 0.

Matrix36. Jlana nenouncienHas mMatpuia pasmepa M x N, ajeMeHTBI KOTOPO# MO-
ryT npuHEMaTth 3HaueHus oT 0 mo 100. Pa3nuduHbie CTPOKM MaTpHIIBI HA30BEM
NOXO0JCUMU, €CITA COBIMAJAIOT MHOXECTBA YMCEIN, BCTPEUAIOUINXCSA B 3TUX CTPO-
Kax. HaiiTu KoTM4ecTBO CTPOK, MOX0KHUX Ha MEPBYIO CTPOKY JaHHON MaTPHIIHI.

Matrix37. Jlana nieiounciienHas Matpuma pasmepa M x N, ajieMeHTBI KOTOpO# MoO-
ryT npuHuMath 3HadeHus ot 0 mo 100. Paznmunbie cTOMOIBI MaTpPUIlI HA30-
BEM NOXONMCUMU, €CITH COBMANAIOT MHOKECTBA UWCEN, BCTPEUAIOUINXCA B ITHUX
cronbnax. HaliTu koinyecTBO cTONOILIOB, MOXOXKUX HA TMOCIEIHUN CTOJOEI
JTAHHOW MaTpHUIIbI.

Matrix38. ana nenounciienHas marpuiia pasmepa MxN. Haiitu konwuectBo ee
CTPOK, BCE DJIEMEHTHI KOTOPBIX Pa3INIHBI.

Matrix39. ana menouncienHas marpuia pasmepa MxN. Halitu kosiwdgectBo ee
CTOJIOIIOB, BCE DJIEMEHTHI KOTOPBIX Pa3IUIHBI.

Matrix40. [lana menouucieHHas Matpuiia pasmepa M > N. Haiitm HOMEp mo-
ClieqHEN U3 ee CTPOK, COAEpKAIIMX MAKCUMAaJIbHOE KOJMYECTBO OIMHAKOBBIX
DIIEMEHTOB.

Matrix41l. Jlana nemouuncieHHas marpuiia pasmepa M x N. Haiitu HOMep mep-
BOTO M3 €€ CTOJIOIOB, COAEpAIIUX MaKCUMalTbHOE KOJIMYECTBO OJUHAKOBBIX
AIIEMEHTOB.

Matrix42. lana matpuna pazmepa M x N. HaiiTu koimuecTBo ee CTpOK, JIEMEHTHI

KOTOPBIX YIIOPAOOYCHBI I10 BO3PACTAHUIO.

Matrix43. Jlana matpuna pasmepa M x N. Haiitu konmuecTBO ee CTONOIOB, dIie-

MCHTbBI KOTOPBIX YIIOPAIOYCHEI 110 Y6I)IBaHI/IIO.



Matrix44. Jlana matpuna pasmepa M x N. HaiiTu MUHUMaIbHBIA CPeId DJIEMEHTOB
T€X CTPOK, KOTOPbIE YIOPSIIOYEHBI JIMOO MO BO3PACTAHUIO, JTUOO0 MO YOBIBAHUIO.
Ecnu ynopsimoueHHble CTPOKM B MaTpuULle OTCYTCTBYIOT, TO BbiBecTH 0.

Matrix45. Jlana marpuma pasmepa M x N. Haiitm makcuManbHBIN cpemu diie-
MEHTOB T€X CTOJOILIOB, KOTOpbIE YHOPSIOYEHBI JUOO MO BO3pacCTaHUIO, JIMOO
no yOwiBanuto. Ecnu ymopsgoueHHsie cTONOIBI B MAaTPHUIE OTCYTCTBYIOT, TO
BbIBECTH 0.

Matrix46. Jlana nemounciieHHas matpuiia pasmepa M xN. Haiitu snemeHt, sBiis-
IOLIUICS MaKCUMAaJIbHBIM B CBOEU CTPOKE WU MHUHHMAJIbHBIM B CBOEM CTOJOIIE.
Ecnu Takoii 31€MEeHT OTCYTCTBYET, TO BbiBeCTH 0.

IIpeobpazoBanme MaTpPHITBI

[Tpy BBIIOJSHEHWM 3aJlaHUN W3 JAHHOrO MyHKTa (3a WCKiIroueHueM Matrix74
u MATtrix75) He cleayeT HCIOJIb30BaTh BCIIOMOTAaTEIbHBIE JBYMEPHBIE MAaCCHUBBI-
MaTpPHIIbI.

Matrix47. Jlana wmatpuna pasmepa M x N wu memsle uynmcma Ki m Ko
(1 < K1 < K2 < M). IlomeHsATh MECTaMH CTPOKH MaTpHUIlbl ¢ HOMepamu K1
u K.

Matrix48. Jlana matpuna pasmepa M x N wu memsle uynmcima Ki m Ko
(1 = Ki < Kz < N). ITomeHsaTh MEeCTaMU CTOJIOIBI MAaTPHUIIBI ¢ HOMepamMu K
u K.

Matrix49. lana matpuna pasmepa M x N. [IpeoOpa3oBaTh MaTpHily, TIOMECHSB
MECTaMH MUHUMAJIBHBI U MaKCHUMAJIbHBIM AJIEMEHT B KaXKIOW CTPOKE.

Matrix50. [lana matpuna pasmepa M x N. [IpeoOpa3oBaTh MaTpHily, TOMEHSB
MeCTaMi MUHUMAJbHBI U MaKCUMAJIbHBIN 3JIEMEHT B KaXKJIOM CTOJOIIE.

Matrix51. /lana matpuna pasmepa M x N. [loMeHsATh MeCTaMH CTPOKH, COIEpIKaA-
K¢ MUHUMAJIBHBI U MaKCHUMAaJIbHBIH 3JIEMEHTBI MaTPHIIBI.

Matrix52. Jlana matpuna pasmepa M < N. [loMmeHsATh MecTamMu CTONOLIBI, COIEP-
Kalllie MHHUMAJIbHBIA ¥ MaKCUMaJIbHBIA 3JICMEHTHI MaTPHIIBI.

Matrix53°. Iana marpuna pazmepa M x N. [lomeHsTh Mectamu cTonber ¢ HO-
MepoM 1 u mocienHuil W3 CTOJOLOB, COAEPXKALIUX TOJBKO MOJOKUTEIbHBIC



sneMeHThl. Eciin TpeOyembix cTONOIOB HET, TO BHIBECTH MaTpully 0e3 h3MeHe-
HUU.

Matrix54. Jlana marpuma pasmepa M x N. IlomeHsTh MecTaMu CTOJIOCI] C HOMe-
pom N ¥ mepBBIi U3 CTONOIOB, COAEPIKAMUX TOJBKO OTPHUIIATEIHHBIC DJIEMEH-
Tel. Eci TpeOyembIX CTONOIOB HET, TO BBIBECTH MATpHIy 0e3 M3MEHEHHH.

Matrix55. /lana marpuiia pasmepa M xN (M — getHoe uncnio). [TomensTh Mecra-
MU BEPXHIOIO U HUYKHIOIO TIOJIOBUHBI MATPHIIBI.

Matrix56. ana matpuna pazmepa M <N (N — gerHoe uncino). [TomensTe MecTamu
JICBYIO U MTPABYIO IMOJIOBUHBI MATPHIIHI.

Matrix57. Hana matpuma pasmepa M xN (M u N — dgetHble umncia). [TomeHATH
MECTaMH JIEBYIO BEPXHIOIO U MPaBYK HUKHIOI YETBEPTH MATPHIIHI.

Matrix58. Hana matpuma pasmepa M xN (M u N — dgetHble uncia). [TomeHATH
MECTaMH JIEBYIO HIDKHIOIO U TPABYIO0 BEPXHIOIO YETBEPTH MATPHIIHI.

Matrix59. Jlana matpuma pasmepa M xN. 3epkaibHO OTpa3uTh €€ 3JIEMEHTHl OTHO-
CUTEIIbHO TOPU30HTAIBLHOM OCH CHMMETPHUH MaTpHIBI (TIPH 3TOM MOMEHSIOTCS
MecTamMu cTpoku ¢ HomepamMu 1 u M, 2 u M -1 u 1. 1.).

Matrix60. lana matpuna pasmepa M xN. 3epkaibHO OTpa3suTh €€ JIEMEHThI OT-
HOCHUTEJIPHO BEPTUKATHHOW OCH CUMMETPHH MATPHIIBI (MIPHU STOM MTOMEHSIOTCS
mectamu ctonoipl ¢ HomepamMu 1 u N, 2 u N -1 u 1. 1.).

Matrix61. lana marpurma pasmepa M < N u menoe gucino K (1= K =M ). Yaamuts
CTPOKY MaTpHIlbl ¢ HoMepoM K.

Matrix62. {ana matpuma pasmepa M x N u nemoe uncio K (1<K =N ). Yaamuts
cTosiberr MaTpuIlsl ¢ HoMepoM K.,

Matrix63. Jlana matpuua pasmepa M xN. YmamuTh CTpOKy, coaepiKallyr0 MHUHH-
MaJbHBIA 3JIEMEHT MATPHIIHI.

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

Matrix65. Jlana matpuma pasmepa M x N. YaanuTh ee mepBblii cTos0€1, CoaepIiKa-
IIIUI TOJBKO TOJIOKHUTEIIbHBIE 3JIEMEHTH. Ecimu TpeOyeMbIX CTOJIOIOB HET, TO
BBIBECTH MaTPHILy 0€3 H3MEHEHH.

Matrix66. Jlana matpura pazmepa M xN. Yaanute ee nmociaensuii cronoer, coaep-
KAIIUN TOJBKO OTpUIIATENIbHBIE 3JIeMeHThI. Eciu TpedyeMbix cTos01oB HET, TO
BBIBECTH MaTpully 0€3 U3MEHEHUH.

Matrix67. Jlana matpuima pasmepa M x N, comepskaiasi KaK IOJOKHUTEIbHBIC, TaK
U OTpUIATCIIbHBIC DJIEMEHTHI. YAIWTh BCE €€ CTOJOIBI, COASPIKAIINE TOJb-
KO TOJIOKUTENbHBIE 3JIeMEHThl. Ecin TpeOyembix CTOJIOIOB HET, TO BBIBECTH
MaTpuIly 0e3 U3MEHEHHI.

Matrix68. Jlana marpuiia pasmepa M x N u 1ienoe uncio K (1 = K =M). Ilepen

CTPOKOW MaTpHIbl C HOMEPOM K BCTaBUTH CTPOKY M3 HYJIEH.



Matrix69. [lana marpuna pasmepa M N u nenoe uucio K (1 - K _N). ITocne
croyiona MaTpuilbl ¢ HoMepoMm K BCTaBUTH CTONOEI M3 €IUHHIL.

Matrix70. Hana matpuma pasmepa M x N. IlpomyOmupoBate CTpOKYy MaTpHIIH,
COZIepKAIYI0 €€ MAaKCUMAaJIbHBIN 2JIEMEHT.

Matrix71. Jlana marpuma pasmepa M xN. IlpomyOnmpoBarh cTONOEI MaTpPHUIIH,
coZiepKaluii e MUHUMAJIbHBIN 3JIeMEHT.

Matrix72. Jlana marpuma pasmepa M x N. Ilepen mepBbIM CTOJOIOM, COJEpIKa-
IIIUM TOJIBKO TTOJIOKHUTEIHHBIC DJIEMEHTHI, BCTABUTH CTOJIOCI M3 enuHuIl. Ecimmn
TpeOyeMBIX CTOJIOIIOB HET, TO BBIBECTH MATPUILy 0€3 W3MEHEHUH.

Matrix73. Jlana matpuna pasmepa M x N. Ilocie mocnemsero croidma, comepika-
IIETO TOJBKO OTPULATENbHBbIE 3JIEMEHThI, BCTaBUTh cTosOel u3 Hyjeil. Eciu
TpeOyeMbIX CTOJIOLOB HET, TO BBIBECTU MATPULy O€3 U3MEHEHMIl.

Matrix74. Jlama marpuma pasmepa M xN. DiaeMeHT MaTpuilbl Ha3bIBaeTCs €€ Jio-
KANbHLIM MUHUMYMOM, €CIIM OH MEHBILIE BCEX OKPYXKAIOUIMX €ro 3JEMEHTOB.
3aMEHUTh BCE JIOKaJIbHbIE MUHUMYMBI JAaHHOW MaTpullbl Ha HyJu. [lpu peme-
HUU JIOITYCKAETCs UCIOJIb30BaTh BCIOMOTaTENbHY 0 MATPHILY.

Matrix75. [ana marpuma pasmepa M xN. DiaeMeHT MaTpuilbl Ha3bIBaeTCS €€ Jio-
KAIbHbIM MAKCUMYMOM, €CIU OH OOJIBILIE BCEX OKPYXAIOIIMX €ro 3JIEMEHTOB.
[ToMeHsATh 3HAK BCEX JIOKAJIbHBIX MAaKCHMyMOB JaHHOW MaTpUIbl HAa NPOTH-
BOMOJIOXKHBIA. [Ipy pemeHun AOIMycKaeTcsi UCHOJIb30BaTh BCIIOMOTATENbHYIO
MaTpuily.

Matrix76. Jlana marpuna pazmepa M xN. YnopsaouuTs ee CTpOKH Tak, YTOOBI UX
HepBbIE JIEMEHTH 00pa30BBIBAJIM BO3PACTAIOUIYIO MOCIEA0BATEIbHOCTb.

Matrix77. Jana marpuna pasmepa M x N. Yropsiounts e¢ CTONOIBI TaK, YTOOBI
UX TIOCIEAHHUE DJIEMEHTHI 00pa30BBIBAIM yOBIBAIOUIYIO MOCIEA0BATEIHHOCTD.

Matrix78. Jlana marpuna pazmepa M xN. YnopsaouuTs ee CTpOKH Tak, YTOOBI WX
MUHHAMAJIBHBIE 3JIEMEHTHI 00pa30BBIBANIN YOBIBAIOIIYIO MOCIEIOBATEILHOCTD.

Matrix79. Jlana marpuna pasmepa M x N. Yroopsmounts e¢ CTONOIBI TaK, YTOOBI
UX MaKCHUMaJIbHbIE 3JIEMEHTHl 00pa30BBIBAIM BO3PACTAOIIYIO MOCIEA0BATEb-

HOCTb.
Jlnaronanu kBaJpaTHON MaTpHUIIbI

Matrix80. [lana xBagparHas matpuiia A mopsaka M. Haiitu cymMMmy 3J€MEHTOB ee
2NIaBHOL OUazoHanu, TO €CTh JUArOHAHU, COAEpKAIIeH CIEeTyIOIINE FIEMEHTHI:

A1, Agzz, Assz ..., Auwm.
Matrix81. Jlama xBampatHas matpuiia A mopsinka M. Haiitu cpeanee apudmeru-
YEeCKOE DJIEMEHTOB €€ n0OOUHOU OuazoHanu, TO €CTh TUArOHANIH, COAepKallen



CJIEYIOIINE AIEMEHTHI:
Aim, Agm-1, Agm-2, .. Ami

Matrix82 . [/lana kBaapatHas marpuila A mopsaka M. Haitu cymmy sieMeHTOB
KaXJI0W €€ JAuaroHalld, mapajuieJbHON TIJ1aBHOM (HAuWHAs C OJHORJIEMEHTHOM
auaroHamy Aim ).

Matrix83. Jlama xBangpatHas marpuria A mopsiaka M. Haiitm cymMMmy 3J1€MEHTOB
Ka)XJIOM €€ JMaroHajy, mapauieIbHOM moO0YHOM (HauuHasl ¢ OJHORJIEMEHTHOM
auaroHay A, 1).

Matrix84. Jlana xBampatHas matpuiia A mopsinka M. Haiitu cpeanee apudmeru-
YECKOE AJIEMEHTOB Ka)KJ0M €€ AuaroHai, NapajuiebHOW IIaBHOM (Ha4MHAs C
OJTHORJIEMEHTHOM uaroHaiu Ay ).

Matrix85. Jlana kBaapatHas Marpuma A mopsaka M. Halitu cpennee apudmeruye-
CKOE 3JIEMEHTOB Ka)XX[I0W €€ JIMaroHaliv, napajuieibHOM MoOOYHOM (HauuHas C
OJTHO3JIEMEHTHOM JMaroHaimu A1,1).

Matrix86. [lana xBaapaTHas marpuna A nopsinka M. HaiiTh MUHUMAITbHBINA 3JIEMEHT
JUISL KaXK/I0W €€ JuaroHaiu, napajuiebHOM IJIaBHOW (HauMHAsi C OJTHORJIEMEHT-
HOU auaroHand Aim ).

Matrix87. Jlana kBaapatHas Matpuia A mopsiaka M. HaitTi mMakcumanbHBIR diie-
MEHT JJIsl KaXJ0W €€ JUaroHalu, rmapauiebHON MoOOYHON (HayuMHasi C OJHO-
AJIEMEHTHOM uaroHamu A1, 1).

Matrix88 . /lana kBagparHas marpuna nopsaka M. OOHYIHTE 3JIEMEHTH MATPUIIHL,
JIS)KAIINE HUKE TJIABHOW JUArOHANN. Y CIIOBHBIM ONEPATOpP HE MCHOJIb30BaTh.

Matrix89. Jlana kBaapaTaas maTpuna mnopsiaka M. OOHYIHTE JIEMEHTHI MAaTPHIIBI,
Jexallue Bbllie NoOOOYHON AUaroHaau. Y CIIOBHBIN oriepaTop HE UCIOJIb30BaTh.
Matrix90. [lana xBagpatHas matpuiia mopsaka M. OOHYJIUTh 3JIEMEHThI MaTpH-
1[bl, JIeKAIlMe Ha MOOOYHOM AMaroHajaud U HUXKE Hee. Y CIOBHBIM omeparop He

UCIIOJIb30BATh.
Matrix91. Jlana xBagpaTHas Martpuna nopsaka M. OOHyIUTH DJIE€MEHTHI MaTpU-

ObI, JCXKAIIUC Ha IJIABHOM JWaroHajd M BBIIIEC HEE. Y CIOBHBIM orneparop HCE
HCIIOJIb30BaTh.

Matrix92. Jlana xBaapaTHas Matpuiia nopsiaka M. OOHyIUTH 3JE€MEHTHI MaTpu-

[bl, JIeKAIME OJHOBPEMEHHO BBIIIE TJIABHOW JMArOHAJIM M BbIIIE MOOOYHOM
JUArOHAIH. Y CJIOBHBINA ONEPATOP HE UCIOIb30BATh.

Matrix93. Jlana kBaapaTHass Mmatpuiia nopsaka M. OOHYJIUTH 3JIEMEHTBHI MaTpH-

ObI, JICKAIMUC OAHOBPEMCHHO BBIIIC rJIaBHOU AuaroHalii M1 HHKC ITOOOYHOM
JuaroHaliu. Y coBHBIN o1rIcpaTop HE UCITIOJIb30BATh.

Matrix94. Jlana xBaapaTtHas marpuina nopsiaka M. OOHYIUTH 3IIEMEHTHI MaTPUIIHL,

JexaIe OJHOBPEMEHHO HIDKE TJIABHOM JMaroHaiv (BKJIIOYasi 3Ty JMAroHasb)
U BbIIE MOOOYHOM JuaroHanu (TakKe BKIIOYAsl 3Ty JAMAroHalb). Y CIOBHBIM



OrepaTop He UCIOIb30BATh.

Matrix95. Jlana xBagpatHas maTpuiia nopsiaka M. OOHYJIUTh 3J€MEHTBI MaTPHIIbI,
JeKAIe OJHOBPEMEHHO HIDKE TJIABHOW JAMAaroHanu (BKJIOYAsl ATy HUArOHAIIb)
U HIDKE MOOOYHOW AWaroHanu (Takke BKIIOYAs JTy JUAroHayb). Y CJIOBHBIN
oTepaTop HE HCIOJIb30BATh.

Matrix96. /lana kBaapatHas marpuiia A mopsaka M. 3epkanbHO OTpasuTh ee diie-
MEHTBHI OTHOCUTEJIHHO TJIaBHOW JAWAroHa M (MpU 3TOM DJIEMEHTHI TJIABHOW JTHa-
TOHAJIM OCTAaHyTCS Ha TMPEKHEM MECTe, DJIEMEHT A2 MOMEHSETCS MeCTaMHu
¢ Ag 1, amemeHnT A1,3 — ¢ Az 1 U T. 1.). BcmoMmoraTeabHyt0 MaTpUily HE UCIOJb-
30BaTh.

Matrix97. [lana kBaapatHas marpuiia A nopsiaka M. 3epkaibHO OTpa3uTh €e diie-
MEHTBl OTHOCHUTEIILHO MOOOYHON AMaroHanu. (IpU 3TOM AJIEMEHTHI MOOOYHOMN
JVaroHalld OCTaHYTCS Ha MPEKHEM MeECTe, dJeMEeHT A1,1 TOMEHSETCS MeCTaMHu
¢ Aum , anemeHT A2 — ¢ Av-1,v 4 T. A.). BcnomoraTenbHyo MaTpuily He
UCTIOJIE30BATh.

Matrix98. lana kBaapaTtHas Matpuma A mopsiaka M. TloBepuyTh ee Ha yroa 180°
(mpu stOoM »snemeHT A1 momeHsiercss Mectamu ¢ Aym, MemMeHT A —
¢ Av,v-1 1 T. I.). BcnomorarenbHyr0 MaTpHily HE HCIIOJIB30BATh.

Matrix99. Jlana kBagparnas marpuna A mopsaka M. I[ToBepHyTs ee Ha yroi 90° B
MOJIOKUTEIPHOM HAMPaBIICHWH, TO €CTh MPOTHUB YaCOBOM CTPENKH (MPU STOM
anemeHT A1 mepeiiaer B Awm,1, deMeHT Ay,1 — B Aum U T. 1.). Bemomora-
TEJIbHYIO0 MAaTPUILy HE UCIIOIb30BATh.

Matrix100. /lana kBaapatHas marpuma A mopsika M. ITosepryTs ee Ha yrom 90°
B OTPHIIATEIHFHOM HAIIPaBJICHHUH, TO €CTh IO YAaCOBOW CTpesKe (IIPH ITOM 3Jie-
MeHT Ai,1 mepeitnetr B Aim , anemeHT A,y — B Aum U T. A.). Bcnomoratens-
HYIO MaTPHUILy HE UCTIOJIb30BaTh.



Tema 4. OcnoBbl QOII: KIacchl, KOHCTPYKTOPDI, Nleperpy3ka
IIpakTnyeckas padora 12 CuMBOJIBI M CTPOKHU

[Ipu BeIMOTHEHUH 33a/1aHni HA 00pa0OTKY PYCCKUX OYKB MOKHO CUMTATh, YTO

OyKkBa «&» B HCXOJHBIX CTPOKOBBIX JJAHHBIX OTCYTCTBYET.
CuMBOJIBI U UX KOJBbI. @OpMI/IpOBaHI/IC CTPOK

Stringl. [{an cumBoa C. BeiBectn ero xo0 (TO €cTh HOMEp B KOJOBOU TaOJHIIE).

String2. Jlano menoe yuciio N (32 < N < 126). BeiBecTd CUMBOJI C KOJOM, paB-
HbIM N.

String3. lan cumBou C. BeiBecTH /IBa CHMBOJIA, TICPBBI M3 KOTOPBIX MPEIIICCTBYET
cumBoiry C B KO/IOBOHM TabmmIle, a BTOpOu ciemyeT 3a cuMmBosiom C.

String4. Jlano nenoe uyncio N (1 = N < 26). BeiBectu N nepBbIx nponuchvix (TO
€CTh 3arjaBHbIX) OyKB JATUHCKOTO aja(aBuTa.

String5. Jano nenoe unciao N (1< N < 26). Beisectut N mocneguux cmpounwix (To
€CTh MaJICHbKUX) OYKB JATHHCKOTO ajdaBuTa B OOpaTHOM MOpsAKe (HauWHAs
C OYKBBI «Z»).

String6. /lan cumBon C, n3o0Opakaromuii udpy wim OyKBY (JITATHHCKYIO WU PYC-
cky10). Eciin C m3obpaxaeT 1udpy, To BeiBecTH cTpoky «digit», ecnu matuH-
CKYI0 OyKBY — BBIBECTH CTPOKY «lat», eclii pyCCKyr0 — BBIBECTH CTPOKY «IUSH.

String7. Jlana Hemycras cTpoka. BeIBECTH KOJIBI €€ TIEPBOTO U MOCJICIHETO CUMBOJIA.

String8. lano nenoe uwucino N (>0) u cumBon C. BriBectn crpoky mmmHBI N,
KOTOpasi COCTOUT u3 CUMBOJIOB C.

String9-. Jlano wernoe unciao N (> 0) u cumBomer C; m Ca. BwiBecTH cTpoKy
mmabl N, KoTopast cocTouT W3 uepenyrommxcsi cumMBosioB C1 u Cg, HaumHas
c C1.

Stringl10-. Jlana cTpoka. BriBecTH CTpOKy, COAEPIKAIIYIO T€ K€ CUMBOJIBI, HO pac-
MOJIO’KEHHBIE B 00OpaTHOM TMOPSIJIKE.

String11. [lana HemycTas cTpoka S. BeIBeCTH CTPOKY, COACPIKAIIYIO CHMBOJIBI CTPO-
KU S, MEXTy KOTOPHIMU BCTaBJICHO IO OJTHOMY MTpOOeIy.

String12. [lana memycras ctpoka S u menoe yucio N (> 0). BeiBectu ctpoky, co-
JIEPIKAIyI0 CUMBOJIBI CTPOKH S, MEXIYy KOTOPHIMHU BCTaBJieHO MO0 N CHMBOJIOB
«*» (3BE3104YKa).

[NocumBoONBHEIN aHanU3 1 peoOpa3oBaHue cTpoK. CTPOKH U yucia
String13. Jlana ctpoka. [loacunTarh KOJIMYECTBO COACPIKAIIUXCS B HEll mudp.

String14. Jlana crpoka. [ToacunTarh KOJIMYECTBO COACPIKAIIUXCS B HEH MPOMMCHBIX
JATUHCKHUX OYKB.

Stringl5. [lana ctpoka. Ilogcumrars oOmiee KOJIUYECTBO COACPKAINUXCS B HEH



CTPOYHBIX JATUHCKHUX U PyCCKUX OYKB.

String16. Jlana ctpoka. [IpeoOpazoBaTh B HEll BCe MPONKMCHBIC JIATHHCKHAE OYKBBI B
CTpOYHBIC.

Stringl7. Jlana ctpoka. [IpeoOpa3oBath B Hell Bce CTpOYHBIC OYKBBI (Kak JIATHH-
CKHe, TaK ¥ PyCCKHE) B IPOIUCHBIE.

String18. Jlana ctpoka. IIpeoOpa3oBath B Hell Bce CTpOYHbIC OYKBBI (Kak JIATHH-
CKHe, TaK M PYCCKHE) B MPOMHCHBIE, & MPOMHUCHBIE — B CTPOYHEIE.

String19. Jlana ctpoka. Eciu oHa mpeacTaBisier coOOH 3amuch IEJIOT0 4YMCia, TO
BBIBECTH |, €CIM BEMmIeCTBEHHOTO (C MPOOHOW YacThi0) — BBIBECTH 2; €CIHU
CTPOKY HeJb3sl IpeoOpa3oBaTh B uncio, To BeiBecTu 0. Cunrtarh, 4yTo ApoOHas
YacTh BEIIECTBEHHOTO 4YHUCIAa OTAENSAETCS OT €ro IeJIOM 4YacTh JAECSITUYHON
MOYKOU K. ».

String20. /laHo 1eoe MoJIOKUTEIBHOE YKCII0. BhIBECTH CHMBOJIBI, H300paXkaroliue
uu@psbl 3TOro yncia (B mOpsiAKe ciieBa HANpaBo).

String21. JlaHo 1enoe MmoJIOKUTEIBHOE YHCII0. BhIBECTH CHMBOJIBI, N300pakaromiye
1 pb1 ATOTO YKCIa (B TOPSIKE CIIpaBa HAJICBO).

String22. Jlana ctpoka, u3o0pakaroimas IeJIoe IMOJIOKHUTEIbHOE 4YHCiIo. BriBecTn
CyMMY ITH(P ITOTO YHUCIIA.

String23. Jlana ctpoka, wu300paxaromas apu(dMETHUCCKOS BBIPAKEHHE BHIA
«<uudpa><uudppa> £ . E<uudpa>», rjie Ha MECT€ 3HAKA OMEpalUU «t»
HAXOJUTCS CUMBOJI «+» UK «—» (Hampumep, «4+7- 2 8»). BoiBecTu 3Haue-
HUE JIAaHHOTO BhIpaXXKeHUs (1I€TI0€ YHCIIO).

String24. Jlana ctpoka, m300pakaromas JBOUYHYIO 3aIllUCh IIEJIOT0 IOJIOKUTEb-
HOTO uucia. BeIBecTH CTPOKy, N300paKaoIIyIo ASCITHUHYIO 3allUCh ITOTO Ke
qrca.

String25. Jlana ctpoka, w3o0pakarommas JeCATUIHYIO 3alKCh IEJIOTO TOJOKUTEb-
HOT'O YKciia. BeIBeCTH CTpPOKY, M300paKarolIyl0 JBOMYHYIO 3alUCh ATOTO XKE
YHCIIa.

O06paboTKka CTPOK ¢ IOMOIIBIO CTAHAAPTHBIX QyHKIMA. [Torck 1 3amena

B 3aganusx, CBS3aHHBIX C MOMCKOM W 3aMEHOW TOJICTPOK, MOYKHO CUWTATh,
YTO HUCXOJHAsl CTPOKA HE COJEPKHUT NepeKpuléarouyuxcsi BXOXKICHUN TpeOyembIx
noacTpok. B 3amanmsax String32, String35 u String38, kpoMe 3TOr0, MOKHO TaKXKe
CuUMTaTh, yTO ynaieHue (B String32 u String35) unm 3amena (B String38) mro6oro
BXOJK/JICHUSI TMOACTPOKM HE MPHUBEJET K MOSBICHUIO B CTPOKE HOBbIX BXOXKICHHUM
JAHHOU MOACTPOKH.

String26. Jlano nemoe uncio N (> 0) m crpoka S. IlpeoOpa3oBaTh CTpOKy S B



ctpoky mmmHbl N crnemayrommm o0pa3oM: eciu JIiuHa cTpoku S 6ombiie N, To
OTOPOCHUTBH MEPBbIE CUMBOJIBI, €CIIH JUIMHA CTPOKU S MeHblne N, To B ee Havalo
100aBUTHb CUMBOJIBI «.» (TOYKA).

String27. Jlausl nesble nojaoxutenbhbie ynciaa N 1 u N 2 u ctpoku S1 u Sg. Ilo-
JYYUThb U3 3TUX CTPOK HOBYIO CTPOKY, cojepskainyto nepBbie N 1 CHMBOJIOB
ctpoku S1 u mocienaue N2 CHMBOJIOB CTpOKH Sg (B YKa3aHHOM TIOPSIIKE).

String28. Jlan cumBoa C u ctpoka S. YIBOUTh Kaxkaoe BXokacHHe cuMBoia C B
CTPOKY S.

String29-°. Man cumBoin C u ctpoku S, So. [lepen kaxapiM BxoxaeHnem cumpoia C
B CTPOKY S BCTaBUTb CTPOKY So.

String30. lan cumBoa C u crpoku S, So. Ilocae kaxmoro BxoskaeHus cumBosa C
B CTPOKY S BCTaBUTh CTPOKY So.

String31. Jlausl ctpoku S u So. [IpoBepuTh, CONEPIKUTCS JIK CTPOKA So B CTpOKE S.
Ecnu copepxutcs, To BbIBECTH TRUE, €CIIM HE COAEPIKUTCS, TO BBIBECTU FALSE.

String32. laust ctpoku S u So. HailTh KOMTMYECTBO BXOXKACHUN CTPOKH So B CTPO-
Ky S.

String33. [anbl cTpoku S u So. YIalIuTh U3 CTPOKH S MEPBYIO MOJCTPOKY, COBIA-
naronryro ¢ So. Ecnm coBmamarommx moaCcTPOK HET, TO BBIBECTH CTPOKY S 0e3
U3MEHECHUM.

String34. Jlansl ctpoku S U So. YHainWTh M3 CTPOKHA S TIOCIEIHIOI IOACTPOKY,
coBnagarouryto ¢ So. Ecnu coBmanaromux nojcTpoK HET, TO BBIBECTU CTPOKY S
0e3 U3BMEHEHH.

String35. Jlaubr cTtpoku S U So. YanuTh M3 CTPOKH S BCe MOJCTPOKH, COBIIAA-
foue ¢ So. Ecnm coBmamaroomux MOJICTPOK HET, TO BBIBECTH CTPOKY S 0€3
W3MEHECHUM.

String36. Jlaubsl ctpoku S, Si1 m S2. 3aMEHUTH B CTpOKE S TEPBOE BXOXJICHHE

CTPOKH S1 Ha CTPOKY Sg.

String37. Jlaubel ctpoku S, S1 U S2. 3aMEHHTH B CTPOKE S MOCJCIHEE BXOXKICHHE

CTPOKHU S1 Ha CTPOKY Se.

String38. anbl ctpoku S, S1 1 S2. 3aMEHHTH B CTPOKE S BCE BXOXKICHHS CTPOKU Si

Ha CTPOKY Sg.

String39. Jlana cTpoka, cojeprkaiias o KpaiHeld Mepe OJWH CHMBOJI Ipoodena.

BriBecTH MOJICTPOKY, PACIONIOKEHHYIO MEXAY MEPBBIM U BTOPHIM MPOOEIOM
HCXOJTHOM CTpOKU. Ecimu CTpoka COMEPX UT TONHKO OJWH MPOOEI, TO BBIBECTH
IIyCTYIO CTPOKY.

String40. [lana ctpoka, coaepkainas 1o KpaiiHeld Mepe OJMH CHMBOJI Ipoderna. Bei-

BECTU MOJCTPOKY, PACHOJOKEHHYIO MEXAY MEPBBIM U MOCIEAHUM IMPOOEIOM
HCXOJTHOM CTpOKU. Ecimu CTpoka COMEPX UT TONBKO OJWH MPOOEI, TO BBIBECTH
IIyCTYIO CTPOKY.



AHanu3 U npeoOpa3oBaHHE CIOB B CTPOKE

Bo Bcex 3alaHUAX JAaHHOT'O IIYHKTA IPCAIOIaracTtcs, 4To MCXOAHBIC CTPOKH
SABJIIAOTCA HCIIYCTBIMM M HC COACPIKAT HAYAJbHBIX M KOHCYHBIX HpO6CJ’IOB.

String4l°. laHa cTpoka, COCTOSMIAasi W3 PYCCKUX CJIOB, Pa3lIEICHHBIX IpobOeramu
(0IHUM WM HECKOJIbKUMHM). HallTH KOJMYECTBO CIIOB B CTPOKE.

String42. Jlana cTpoka, COCTOAIIast U3 PYCCKHUX CJIOB, HAOPAHHBIX 3arjaBHBIMU OYK-
BaMU U pa3JeCHHBbIX npoleramu (OJHUM WM HECKOJbKuMH). Haiftu xomuue-
CTBO CJIOB, KOTOpbl€ HAUMHAIOTCA M 3aKaHYMBAIOTCSI OJIHOM M TOU ke OyKBOH.

String43. Jlana cTtpoka, cocTosas W3 PYCCKUX CIIOB, HAOpPAHHBIX 3arIaBHBIMH
OykBaMU U pas3lieleHHBIX Ipobenamu (OJHUM WM HecKoJbkuMu). Haiitu ko-
JIMYECTBO CIIOB, KOTOPBIE COIEPKAT XOTS OBl OAHY OYKBY «A».

String44. Jlana cTtpoka, coCTOsIIas W3 PYCCKUX CIIOB, HAOpPAaHHBIX 3arJIaBHBIMH
OykBaMU U pas3JieJeHHBIX Ipobenamu (OJHUM WM HecKoyibkuMu). Haiitu ko-
JUYECTBO CJIOB, KOTOPBIE COAEPKAT POBHO TPU OYKBBI «A.

String45. Jlana cTpoka, cocTrosiiiasi M3 PYCCKHX CIIOB, pa3jeiCHHBIX MpoOeIamMu
(omHUM WM HecKobKMMHK). HailTh juiMHYy camMoro KOpOTKOro CJoBa.

String46. Jlana cTpoka, cocTosiiasi M3 PYCCKHX CIIOB, pa3iCiCHHBIX MpoOeIamMu
(OTHUM WJIM HECKOJIbKMMHM). HalTu JIMHY caMoro JJIMHHOTO CJIOBA.

String47. Jlana cTpoka, cocTosiiasi M3 PYCCKHX CIIOB, pa3/eiCHHBIX HpoOesaMu
(OOHMM MJIM HECKOJbKUMH). BbIBECTH CTpOKy, cOAepiallyl0 3TH K€ CJIOBa,
pa3/iesieHHbIE OJTHUM CUMBOJIOM «.» (TOYKa). B KOHIIE CTPOKM TOUKY HE CTaBUTh.

String48. /lana cTpoka, cocTosIast U3 pyCCKUX CJIOB, HAOpAHHBIX 3arjlaBHBIMU OYK-
BaMU M Pa3JeICHHBIX Mpodenamu (0OMHUM WM Heckoiabkumu). [IpeobpazoBarth
KaXX/10€ CJIOBO B CTPOKE, 3aMEHHMB B HEM BCE€ IOCJIEAYIOIINE BXOXKIEHUS €ro
nepBoil OyYKBbI Ha CUMBOJ «.» (Touka). Hanpumep, cnoBo «MUHUMYM)» Ha-

1o npeobpazoath B «MUHN.Y.». KonmuuecTtBo npoOenoB MeXIy CIOBaMH HE
U3MEHSTh.

String49. /lana cTpoka, coCTosIIas U3 PYCCKUX CIIOB, HAOPAaHHBIX 3arjaBHBIMH OYK-
BaMU U pa3JleleHHbIX Mnpolenamu (OAHUM WM HecKoJbkuMu). IIpeobpazoBaTh
KaX0€ CJIIOBO B CTPOKE, 3aMEHUB B HEM BCE NPEIBbIIYIINE BXOXIACHUS €ro
nocieaHel OykBbl Ha cUMBOJ «.» (Touka). Hampumep, cioBo « MUHUMYM»
Hago npeobpaszoBath B «. MHU.YM». KonnuectBo mpoGenoB mMexay clioBaMu
HE U3MEHSTb.

String50. Jlana cTtpoka, cocTosiias M3 PYCCKHX CIIOB, pa3JeICHHBIX IMpoOeIaMu
(OMHUM WM HECKOJIBKMMH). BBIBECTH CTPOKY, COAEpX ALy 3TH K€ CJOBa,
pa3/esieHHbIe OJTHUM IMPOOEIOM M PACIIOJIOKEHHBIE B OOPAaTHOM MOPSIKE.

String51. Jlana cTpoka, cocTosIias W3 PYCCKUX CIIOB, HAOpPaHHBIX 3arIaBHBIMU



OykBaMU W pa3[eNIeHHBIX MpoOeiaMu (OJHUM WM HECKOJIbKUMH). BreiBecTn
CTPOKY, COAEPKALIYIO 3TH K€ CJIOBA, pa3AeiieHHbIE OJHUM MPOOEIOM U PacIo-
JIOKEHHBIE B al1(paBUTHOM IMOPSIKE.

String52. lana cTpoka-mnipeayioxkeHne Ha PyccKoM si3bike. [IpeoOpa3oBaTh CTPOKY
TaK, 4TOOBI KaXKJI0€ CJIIOBO HAUYMHAJIOCHh C 3arjaBHOM OykBbl. C1060M CUHTAThH
Ha0Op CMMBOJIOB, HE COACPIKAITUI MPOOEITIOB ¥ OTPAaHUICHHBIA TTpoOeTaMu U
HayaIoM/KOHIIOM cTpoku. CioBa, HE HauMHAIOMMECs ¢ OyKBbI, HE U3MEHSATH.

String53. /lana cTpoka-npeanoKeHue Ha PyccKoM si3bike. [10JcunTaTh KOJHMYECTBO
COZIepKAINXCS B CTPOKE 3HAKOB MPETTMHAHMUS.

String54. lana cTpoka-npeiyioxKeHne Ha PyCCKoM si3bike. [loacunTaTh KOJMYECTBO
COZEPIKAIIMXCS B CTPOKE TJIACHBIX OYKB.

String55. /lana cTpoka-npeasioxKeHne Ha PyCCKOM si3bIKe. BBIBECTH camoe JITMHHOE
CIIOBO B TMpPEMJIOKEHUU. ECIM TakmX CJIOB HECKOJIBKO, TO BBIBECTH IEPBOE W3
HuX. Cro6om cuuTaTh HAOOp CHMBOJIOB, HE COJEpXKALIUN IMPOOEIOB, 3HAKOB
NpeNUHaHus ¥ OTPaHUYEHHBIM TpoOenamMu, 3HaKaMU MPENUHAHWS WM Hada-
JIOM/KOHIIOM CTPOKH.

String56. [lana cTpoka-npeioKeHne Ha PYCCKOM sI3bIKe. BrIBecTH camoe KOpOoTKoe
CIIOBO B MpenjokeHuu. Eciau Takux CiIOB HECKOJBKO, TO BBIBECTH IOCIEIHEE
u3 HuX. Cosom cUUTaTh HAOOP CUMBOJIOB, HE COJEPIKAIIMA MPOOEIOB, 3HAKOB
OpeNuHaHus M OrPaHUYEHHBbIM MpoOenaMy, 3HAKaM{d MpPENUHAHUS WU
Ha4YaJI0M/KOHIIOM CTPOKH.

String57. JlaHa cTpoka-mpeioKeHne ¢ M30bITOYHBIME MPOOEIaMi MEXIy CIIOBa-
mu. [IpeoOGpazoBath ee Tak, UTOOBI MEXAY CJIOBaMHU ObLIT POBHO OJWH MPOOE.

JlomoTHUTENBEHBIE 3aaHusl Ha 00pabOTKy CTPOK

String58. [lana cTtpoka, cojaepkaiias noiHoe ums (atiia, TO €CTh HMs JHCKa,
CIIMCOK KaTaJioroB (MyTbh), COOCTBEHHO MMs U paclIUpeHue. BeiiennuTs u3 3Toi
CTpoKHU uMs ¢aiina (6e3 pacipeHus).

String59. [lana ctpoka, cojaepikamiasi noiHoe ums @aiia, TO €CTh WMS JIHCKa,
CIIHCOK KaTaJoroB (ITyTh), COOCTBEHHO UMS U pacimpeHue. Briaenuts u3 3Toi
CTpOKHU pacimpenue ¢aiina (06e3 mpeaecTByomeil TOUKH).

String60. Jlana ctpoka, coaepxkainas mojiHoe uMs ¢aiiia. BeraenuTs u3 3Toi cTpo-
KW Ha3BaHUE TMEpBOro karanora (0e3 cuMBOJIOB «\»). Eciu daiin comepurcs
B KOPHEBOM KAaTaJiore, TO BBIBECTH CHMBOJT « \».

String61. /lana ctpoka, coaeprkarias ojiHoe uMs Qaityia. Beigenuts u3 310 cTpo-
KM Ha3BaHWE IOCIeAHero karajora (0e3 cumBoiioB «\»). Ecmu ¢aiin comep-
KHUTCS B KOPHEBOM KAaTaJlOTe, TO BBIBECTH CHMBOJ «\».

String62. /lana ctpoka-IipeIioKeHrue Ha pyCCKOM si3bIKe. 3amupoBaTh €€, BhINOJI-
HUB IUKJIMYECKYIO0 3aMCHY Ka)KI0W OYKBBI Ha CIIEIYIONIYIO 32 HEW B andaBuTe



U COXpPaHUB MpHU 3TOM peructp OykB («A» mepeiner B «by», «a» — B «O», «b»
— B «By», «s1» — B «a» u T. 1.). BykBy «&» B andaBure HE yUHUTHIBATH («E»
JOJIKHA TIEPEXOJIUTh B «XK»). 3HAKU MPENUHAHUS U MPOOENIbl HE U3MEHSITh.

String63. Jlana crpoka-npemioxkenne Ha pycckoM si3bike 1 yuciio K (0 < K < 10).
3amudpoBaTth CTPOKY, BBIMIOJHUB IUKIAYECKYIO 3aMEHY KaxJoh OyKBBI Ha
OyKBY TOTO € PETrHUCTpa, PACIONOKEHHYIO B aldaBute Ha K-i mO3UIMH MTOCIe
mdpyemoii Oyksbl (Hanpumep, At K =2 «A» nepeiiner B «B», «a» — B «B»,
«b» — B «I'», «s» — B «O» U T. 11.). BykBYy «€» B anipaBuTE HE YUUTHIBATh, 3HAKU
MpENUHAHUS U TPOOEITBH HE U3MCHSTh.

String64. JlaHo 3ammdpoBaHHOE MPEIJI0KECHUE HA PYCCKOM s3bIKe (Croco0 mimd-
poBaHMs omMcaH B 3amanuu String63) m komooe cmerienne K (0 < K < 10).
PacmudpoBats mpeanioxxenue.

String65. [lano 3ammdpoBaHHOE MPEUIOKECHHE Ha PYCCKOM sI3bIKe (Crioco0 mmdpo-
BaHMsI ONMKCAH B 3aannu String63) u ero pacmmdpoBaHHbI TIepBhIid cuMBoII C.
Haiitn komoBoe cmemenne K u pacmmdpoBarh NpeaaoKeHHE.

String66. Jlana crpoka-mpeaiokeHue. 3amudpoBaTh €€, MOMECTUB BHayajle BCE
CHUMBOJIBI, PACIIOJIOKCHHBIE Ha YETHBIX TO3HIIMIX CTPOKH, a 3aTeM, B 0OpaTHOM
MOPSJIKE, BCE CHMBOJIBI, PACTIOJIOKEHHBIE Ha HEYETHBIX MO3MIHIX (HAIpUMep,
ctpoka «IIporpammay» npeBparurcs B «pramampoll»).

String67. /laHo mpemioxeHue, 3amuppoBaHHOE O MPaBUITy, OMMMCAHHOMY B 3aja-

Huu String66. PactndpoBars 310 npeaioKeHue.

String68. Jlana crpoka, coaepxainas nudpsl ¥ CTPOYHBIC JAaTHHCKUE OYKBBI. Eciun
OYKBBI B CTPOKE YHOPSAOYCHBI MO ajdaBuTy, TO BbiBecTH (0; B NMPOTHBHOM
clly4ae BBIBECTH HOMEp IEPBOT0 CUMBOJIA CTPOKH, HAPYIIAIOIIEro an(paBUTHBINA

TIOPSIOK.

String69. [lana ctpoka, cojaepikarias JIATHHCKHE OyKBbI M KPYTJibie CKOOKHU. Ec-
JM CKOOKHM pacCTaBIICHBI MPABHIBHO (TO €CTh Ka)IO0H OTKPHIBAIOIIEH COOT-

BETCTBYET OJlHA 3aKphIBaromias), T0 BeiBecTH 4yucio 0. B mporuBHOM ciyuae
BBIBECTU MJIM HOMEP MO3UIIMHU, B KOTOPOH PACIOJIOKEHa MepBas olndoyHas 3a-

KpBbIBaroliasi CkoOKa, WM, €CIIU 3aKphIBAIOIINX CKOOOK HEe XBaTaeT, yncio —1.
String70°. Jlana cTpoka, cojaepskamiasi JJATHHCKHE OYKBBI M CKOOKH TpPEX BH-
10B: «()», «[]», «{}». Eciu ckobku paccTaBieHbl IPaBUILHO (TO €CTh KaXI0H
OTKPBIBAIOIIEH COOTBETCTBYET 3aKphIBAIOIIasi CKOOKa TOro e BUa), TO BbIBE-
ctu yucio 0. B mpoTuBHOM ciyyae BBIBECTH WJIM HOMEp MO3MIMHU, B KOTOPOU
pacrojiokeHa IepBasi OMIMOOYHAsE CKOOKa, WJIM, €CIM 3aKpbIBAIOLINX CKOOOK

HE XBaTaeT, yucio —1.



Tema 4. OcnoBbl QOII: KIacchl, KOHCTPYKTOPDI, Nleperpy3ka
IIpakTnyeckas padora 13 CocTaBHbIe THIIBI JAHHBIX B NpoUeAypax U QYHKIUAX

B kaxmoMm 3amaHum JaHHOTO pazjaena TpeOyeTcss ommcaTh MPOIEAYPY WITU
GYHKIUIO U 3aT€M HCIIONIB30BaTh €€ NIl 00pabOTKM MCXOIHBIX JaHHBIX. Bce mapa-
METPBI JTF000U yHKyuu CAUTAIOTCS BXOAHBIMU. |15t npoyedyp Bcerna yka3bIBaeTCs,
KaKue MapaMeTphl SBJSIOTCS BBIXOIHBIMH (MM OJJHOBPEMEHHO BXOJHBIMH U BBIXOJI-
HBIMH); €CIIM O BHUJE MapaMmeTpa Mpoleayphl HUYEro He CKa3aHO, TO OH CUHUTACTCS
BXOJTHBIM.

OpHOMepHbBIE U ABYMEPHBIE MAaCCHUBBI

[Ipu BBOJIE MCXOAHOTO MaccuBa BHauajie CIEAyeT BBECTH €ro pasmep (0JIHO
YHCIIO JUISI OJTHOMEPHBIX MAacCHBOB, JIBa YHCJIa — KOJUYECTBO CTPOK U CTOJIOLIOB —
JUTSl ABYMEPHBIX MAaCCUBOB-MaTPHIL), & 3aTEM — BCE €r0 SJIEMEHTBHI.

Ecnu B 3a7aHMM SIBHO HE YKa3bIBAETCS pa3Mep OJHOMEPHOTIO MACCHUBA, SIBJIS-
IOIETOCs] TTapaMeTpoOM TPOILEeaypbl WM (YHKIHUHA, TO TPEANOiaraercs, 4Tro 3TOT
pasMep MOXeT M3MEHATbes B mpenenax or 1 mo 10. [ns AByMEpHBIX MacCHUBOB-
MaTpHUI] MPEINOJIAraeTCcsl, 4YTO YKMCIO MX CTPOK M CTOJOIIOB MOXET MEHATbcs oT 1
1o 10. Maaekchl HayanbHBIX 3JIEMEHTOB KaK OJHOMEPHBIX, TAaK U JBYMEPHBIX Mac-
CHBOB BCEr/la CYUTAIOTCS PABHBIMH 1.

[Ipu ommcanmu mporieayp, BBIMOTHSIOMNX MPeoOpa3oBaHUE MAacCHBa, HE Clie-
YT KUCIOJIb30BaTh BCIIOMOTraTEJIbHBI MAaCCUB TOT'0 e pa3Mepa.

Paraml-. Omnucare ¢yukiuo MinElem(A, N ) nenoro tumna, HaxoAsIIyr0 MHUHH-
MaJIbHBIA 3JIEMEHT LenouncieHHoro maccua A pasmepa N. C nmomomibio 3Toit
GyHKIIMM HAWTH MHUHHMAaJIbHBIE dJeMeHThl MaccuBoB A, B, C pasmepa Na,
Ng, Nc cooTBeTCTBEHHO.

Param2. Omucare pysakmuo MaxNum(A, N ) 1menoro Twma, HaXOIANyI0 HOMEP
MaKCHUMaJIbHOTO AJIeMEeHTa BellecTBeHHOro Maccuba A pasmepa N. C momoiiibio
9TOW (YyHKIIMM HAWUTH HOMEpa MaKCHUMAJIbHBIX JJIEMEHTOB maccuBoB A, B, C
pasmepa Na, N, N¢ cooTBeTCTBEHHO.

Param3. Omucats nponenypy MinmaxNum(A, N, NMin, NMax), naxoasiryro Ho-
Mepa MHHUMAJIBHOTO W MaKCHMAJIBHOTO JJIEMEHTA BEIIECTBEHHOTO MaccuBa A
pasmepa N. Beixogasie mapametpsl 1esoro tuna: NMin (HomMep MHHHMAaIbHO-
ro sneMenta) 1 NMax (Homep MakcumanbHOTO 3emMeHTa). C MOMOIIBI0 ATOM
MpOIeIyphl HAWTH HOMEpPa MUHUMAIBHBIX WU MAaKCHMAJbHBIX JJIEMEHTOB Mac-
cuBoB A, B, C pasmepa Na, N, N¢ cooTBeTcTBEHHO.



CocTaBHble TUMbI AaHHbIX B NpoLeaypax U yHKUMSX 93

Param4. Onucats npoueaypy Invert(A, N ), MEHSIOITYIO TIOPSIAOK CJIEIOBaHUS dJie-
MEHTOB BeIIeCTBEHHOTO MaccuBa A pazmepa N Ha MPOTUBOMOJIOKHBINA (uHEEp-
mupogarue MaccuBa). MaccuB A SIBISIETCS BXOJHBIM U BBIXOJHBIM TapameT-
pom. C moMoIpi0 3TOW Ipoueaypbl HHBepTUpoBaTh MaccuBbl A, B, C pa3me-
pa Na, Ng, N¢ COOTBETCTBEHHO.

Param5. Omwucats nporenypy Smoothl(A, N ), BEIMONHSIONIYIO cenadcuearue Be-
mecTBeHHOro MaccuBa A pasmepa N cienyrommm obpa3om: sneMeHT Ak 3ame-
HSETCS Ha cpefnHee apudmernyeckoe mepBbiX K MCXOMHBIX 3JIEMEHTOB MacCH-
Ba A. MaccuB A sBJsIeTCSI BXOJIHBIM M BBIXOJIHBIM mMapameTpoM. C MOMOIIbIO
ATOW MPOIEAYPHI BHITIOJHUTH MATUKPATHOE CTIIAXKMBAHHWE JAHHOTO MaccuBa A
pasmepa N, BBIBOJIS Pe3yJIbTAThl KaXKIOTO CTIaKHUBAHUS.

Param6. Onucarts nponeaypy Smooth2(A, N ), BRIIONHSIONIY IO cenajcusarie Be-
mecTBeHHOTo MaccuBa A pasmepa N ciemyronum oopa3zom: asiemeHT A1 He 13-
meHsieTcs, aneMeHT Ax (K = 2, .. ., N) 3aMeHsieTcs Ha OJIyCyMMY HCXOIHBIX
aneMeHTOB Ax-1 1 Ax. MaccuB A siBiisieTCsl BXOJIHBIM M BBIXOJHBIM IapaMeT-
poM. C TOMOIIIBIO 3TOM MPOIEAYPHI BHIOIHUTH MATHKPATHOE CTIIAXKUBAHUE
naHHoro MaccuBa A pasmepa N, BEIBOIS pe3yIbTaThl KaXKIOTO CTIIaXKUBAHUS.

Param7. Onucate nporienypy Smooth3(A, N ), BEIIOJHSIOMIYIO ceraxdcusaHue Be-
IIeCTBEHHOTO MaccuBa A pasmepa N criemyrommm oOpa3oM: KaKIbld 3JIEMEHT
MacCHBa 3aMEHSETCsS] Ha ero cpeiHee apu(MeTndeckoe ¢ COCEAHHMH AJIEMEH-
TaMu (TIPU BBIYUCIEHUU CPEIHETO apu(PMETHIECKOTO MUCTOIB3YIOTCS UCXOOHbIE
3HAYEHUSI COCEJHUX JJIEMEHTOB). MaccuB A sBISETCS BXOIHBIM M BBIXOIHBIM
napameTpoM. C TTOMOIIBIO 3TOH MPOIETypPhl BHITOJHUATH MATHKPATHOE CTIAKHU-
BaHME AaHHOTO MaccuBa A pasmepa N, BBIBOAS pe3yibTaThl KaXIOTO CIIIaXKH-
BaHMSI.

Param8. Onwucarp npouenypy RemoveX(A, N, X ), yaansromnyo u3 eJ0YUCIICH-
Horo maccuBa A pasmepa N aneMeHThl, paBHbIE LeiaoMy yuciay X. MaccuB A u
gucio N SBISIOTCS BXOAHBIMH M BBIXOJHBIMU mapaMmeTrpaMu. C MOMOIIIBIO 3TOH
nporeaypsl yaaauTh uncia Xa, Xa, X¢ u3 MaccuBoB A, B, C pazmepa Na,
N, Nc COOTBETCTBEHHO M BBIBECTH pa3Mep M COACPKUMOE IMOTYyUYEHHBIX Mac-
CUBOB.

Param9. Omwucars nporenypy RemoveForInc(A, N ), ymansonryto u3 BemeCTBEH-
Horo maccuBa A pasmepa N «JIMIIHHE» B3JIEMEHTHI TaK, YTOOBI OCTaBIIHECS
AJIEMEHTHI OKa3aJUCh YIOPSIJAOYEHHBIMU IO BO3PACTAHUIO: TMEPBBIA AJIEMEHT
HE yJnasercs, BTOPOW 3JEMEHT yAalisieTCs, €ClId OH MEHBIIIE MepBOro, TPETHil
— €CJIM OH MEHBIIE MPEAbIAYLIEro 3JIEMEHTa, OCTAaBIEHHOTO B MacCuBe, U T. [I.
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Hampumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomken ObITh MpeoOpa3oBaH K
Buny 5.5, 7.2, 9.4. MaccuB A u uncio N SBASIOTCS BXOAHBIMH M BBIXOJ/HBI-
MU mapameTpamu. C MOMOIIBI0 3TOM MPONEAYyphl MPeoOpa3oBaTh MACCUBBI A,
B, C pa3smepa Na, Ng, N¢ cOOTBETCTBEHHO M BBIBECTH pa3zMep U COJIECPKUMOE
MOJTY4YE€HHBIX MaCCHUBOB.

Param10. Onucars npoueaypy DoubleX(A, N, X ), ny0onupyroiiyo B 1eI04YHCIICH-

HOM MaccuBe A pasmepa N sjneMeHTHI, paBHbIC HeioMy uuciay X. MaccuB A
1 gyrcio N SIBISAIOTCS BXOJHBIMH M BBIXOIHBIMH Tapamerpamu. C MOMOIIBIO
3TOW mporeaypsl npoayosmpoBath uncia Xa, Xg, Xc¢ B maccuBax A, B, C
pasmepa Na, Ns, Nc COOTBETCTBEHHO M BBIBECTH pa3Mep U COACPKUMOE II0-
JTy4eHHBIX MaCCHUBOB.

Param11l. Onucate npouenypy SortArray(A, N ), BBIIOJTHSIOUIYI0 COPTUPOBKY IO

BO3pacTaHUIO BellecTBeHHOro MaccuBa A pasmepa N. MaccuB A sBisieTcs
BXOJHBIM M BBIXOJHBIM mapamMeTpoM. C MOMOIIBI0 3TOW MPOIETypPhl OTCOPTH-
poBath MaccuBbl A, B, C pasmepa Na, Ng, N¢ cooTBeTCTBEHHO.

Paraml12. Omucars nponenypy Sortindex(A, N, I), dopmupyrontyro miis Berie-

CcTBeHHOTO MaccuBa A pasmepa N unoekcHolil maccug I — MacCUB LETBIX YHCET
TOTO K€ pa3Mepa, CoJepKaIluii HoMepa dJIEMEHTOB MacchBa A B TOM TOPSIIKE,
KOTOPBIM COOTBETCTBYET BO3PACTAHUIO AJIEMEHTOB MaccuBa A (cam MaccuB A
IpU 3TOM HE u3MeHsieTcs). MHaekcHbIl MaccuB | sSBIsIETCS BBIXOIHBIM Ma-
pameTpom. C TTOMOIIBIO 3TOW MPOIETYPhI CO31aTh HHACKCHBIE MACCHUBBI IS
MaccuBoB A, B, C pa3zmepa Na, Ns, N¢c cooTBeTCTBEHHO.

Param13. Onucats npouenypy Bell(A, N ), MeHsOIIYyIO TTOPSIIOK 2JIEMEHTOB Be-

mecTBeHHOro MaccuBa A paszmepa N Ha creayrommi: HAMMEHBIIUN 3JIEMEHT
MacCHBa pacroJiaraeTcsi Ha IepBOM MECTE, HAUMCHBIITUIA U3 OCTABIITUXCS dJIe-
MEHTOB — Ha IMOCIIEAHEM, CICAYIONMIUI 0 BEJIMYNHE PACIojiaracTcsi Ha BTOPOM
MeCTe, CIICIYIOINNA — Ha MPEANOCICTHEM U T. 1. (B pe3yibTare rpaduk 3Have-
HUH 3JIEMEHTOB OyACT HAlIOMUHATH K0/I0K0/1). MaccuB A SIBJIsIeTCS BXOIHBIM U
BBIXOAHBIM ITapameTpoM. C IMOMOIIbIO 3TOM NPOIeAypPbI Tpeodpa3oBaTh Mac-
cuBbl A, B, C pazmepa Na, Ng, N¢c cooTBeTCTBEHHO.

Paraml14. Omnucate npoueaypy Splitl(A, Na, B, Ns, C, N¢), dopmupyroriyro

M0 BellecTBEHHOMY MmaccuBy A pa3mepa N4 JBa BellleCTBEHHbIX MaccuBa B
u C pasmepa Ng u Nc COOTBETCTBEHHO; MPU 3TOM MaccuB B comepxut Bce
AJIEMEHTHI MaccuBa A ¢ HEUETHBIMU HNOPAAKOBBIMU HOMepamu (1, 3, .. .), a
maccuB C — Bce 3JIeMeHTBl MaccuBa A ¢ YeTHbIMH HOMepamu (2, 4, . . .).
MaccuBbl B 1 C u uncina Ng u N¢ SBISIIOTCS BBIXOJHBIMHU TTapamMeTpaMH.
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[Ipumenuts 3Ty mpouenypy K gaHHoMmy maccuBy A pasmepa Na u BbIBeCTH
pasMep U COAEpKUMOE MOIy4eHHbIX MaccuBoB B u C.

Param15. Onucate npoueaypy Split2(A, Na, B, Ng, C, N¢), dopmupyrolryo 1o
nesiourciaieHHoMy maccuBy A pasmepa Na aBa niennouncieHabix MaccuBa B u C
pasmepa Ng 1 N¢ COOTBETCTBEHHO; IIPU 3TOM MaccuB B cosiepkut Bce ueTHbIe
yurciia u3 maccupa A, a MaccuB C — Bce HedYeTHbIE ynciia (B TOM JKe MOPSIIKE).
MaccuBbt B u C u uncima Ng u Nc¢ SIBISIIOTCS BBIXOJHBIMHU ITapaMeTpaMH.
[IpumenuTs 3Ty mpouenypy K 1anHoMy maccuBy A pazmepa Na u BbIBeCTH
pasMep U coJiep>KUMoe oTydYeHHbIX MmaccuBoB B u C.

Param16. Onwucars npoueaypy ArrayToMatrRow(A, K, M, N, B), ¢opmupyio-
Iyl MO BelIeCTBEeHHOMY MaccuBy A pasmepa K matpuity B pasmepa Mx N
(MaTpuna 3amoyHAeTcs 3JeMEHTaMH MaccuBa A 1o ctpokam). «JlumHue» sie-
MEHTBl MacCHBa WTHOPUPYIOTCS; €CIH DJIEMEHTOB MacCHBa HEIOCTATOYHO, TO
OCTaBIIMECS 3JEMEHTBhl MaTpUIlbl mojaratorcsi paBHbIMUA 0. JIByMepHBI Mac-
cuB B sBusercs BoixogHsiM mapameTpoMm. C MOMOIIBIO 3TOM MpoLEayphl Ha
ocHOBe AaHHOro MaccuBa A pasmepa K u mensix yncen M u N chopmupoBats
Mmatpuity B pazmepa M x N.

Paraml17-. Onucare nponeaypy ArrayToMatrCol(A, K, M, N, B), dopmupyto-
Iy MO BelecTBeHHOMY MaccuBy A pasmepa K matpuity B pasmepa Mx N
(MaTpuIia 3amoJgHsAeTCs 3JIeMEeHTaMu MaccuBa A 1o ctosionam). «JIumnuey» sme-
MEHTBl MacCHBa WTHOPUPYIOTCS; €CIH DJIEMEHTOB MacCHBa HEIOCTATOYHO, TO
OCTaBIIMECS AJEMEHTBhl MaTpUIlbl mojaratoTcsi paBHbIMUA 0. JIByMepHBI Mac-
cuB B sBisercs BhixoaHbIM mapameTpoM. C MOMOIIBIO ATOW MPOLEAYphl Ha
ocHOBe AaHHOTO MaccuBa A pasmepa K u mensix yncen M u N chopmupoBats
Mmatpuily B pazmepa M x N.

Param18. Onucars npouenypy Chessboard(M, N, A), dopmupyromryo no nembm
nosnoxuTenbHbIM yncaaM M u N marpuny A pazmepa M x N, kotopas coxep-
#UT yrcna 0 u 1, pacnoyio)KeHHbIE B «IIaXMaTHOMY nopsiake, npuduem A1 = 0.
JIByMEpHBIN LETOYUCIEHHBIM MAacCUB A SBIISIETCS BBIXOAHBIM MapamerpoM. C
MOMOIIBIO 3TOM MPOIeAYpHI MO AaHHBIM LenbiM yrciaM M u N cgopmupoBath
Martpuiry A pazmepa M x N.

Param19. Omnucare gynkiuto NormI(A, M, N ) BemecTBeHHOT0 THIA, BBIYUCISIO-
Iy Hopmy BelecTBeHHON MmaTtpuilsl A pazmepa M x N:

Norm1(A, M, N) = max {|Avs| + |[Azs]| + ...+ |Ams|},
rae MakcumyM Oepetcst o Bcem J ot 1 mo N. s nanHoi matpuiisl A pazmepa
M x N maiitu Norm1(A, K, N), K =1,...,M.
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Param20. Omnucare gynkiuto Norm2(A, M, N ) BemecTBeHHOT0 THIA, BBIYUCISIO-

Iy Hopmy BelecTBeHHON matpuilsl A pasmepa M x N:

Norm2(A, M, N) = max {|A,1| + |A2| + ... + |[An|}
rae makcuMmyM Oepetcs o BceM | ot 1 mo M. Jlns manHO# MaTpuilsr A pasmepa
M x N maiitu Norm2(A, K, N), K =1,...,M.

Param21. Onucare pynkuuio SumRow(A, M, N, K) BemecTBeHHOro Tuma, BbI-
YUCIISIIOUIYI0 CYMMY 3JIEMEHTOB BeEHIECTBEHHON MaTpuubl A pasmepa Mx N,
pacnonoxenubix B K-ii crpoke (ectu K > M, To ¢yHKIus Bo3Bparia-
et 0). Jns manHoit Matpunsl A pasmepa Mx N u Ttpex manHbix K HailTu
SumRow(A, M, N, K).

Param22. Onucate dyukiuo SumCol(A, M, N, K) BelecTBeHHOTO THUIIA, BBIYKC-
JSIONIYI0O CYMMY JJIEMEHTOB BellecTBeHHOW wmatpuibl A pasmepa Mx N,
pacnosioxkeHHbIXx B K-m cronbue (eciu K > N, To ¢yHKmus Bo3Bpaiia-
et 0). Jlna manHoit matpuibl A pasmepa M x N u Tpex mannsix K Haiftu
SumCol(A, M, N, K).

Param23. Onucates nponenypy SwapRow(A, M, N, Ki, K3), ocymecTastonryro
IEpEMEHY MECTaMHM CTPOK BelllecTBeHHOW Marpuubl A pasmepa M x N ¢
Homepamu K1 u Kge. Matpuia A sBisieTcss BXOOHBIM U BBIXOJHBIM MapaMeTpOM;
ecii Ki mmu Kg Oonbiie M, To marpuna He usmensiercs. Wcnonw3ys oty
npoueaypy, NOMEHSATh g JaHHOM Matpuisl A pasmepa M x N cTpoku c
naHHeiMu HOMepamu K1 u Ko.

Param24. Ommcatrs mpouenypy SwapCol(A, M, N, Ki, Kg), ocymecTBastonryto
MepeMeHy MeCTaMM CTOJIOIIOB BelllecTBeHHON MaTpuilbl A pazmepa M x N ¢
Homepamu Ki um Kg. Matpumia A siBisieTCs BXOJHBIM U BBIXOJHBIM IapaMerT-
pom; ecan K1 min Ke 6onemie N, To marpuna He uzMensercs. Mcnonb3ys 3Ty
poLenypy, MOMEHATh A AaHHOW maTtpuubl A pasmepa M x N cronOusl c
naHHbIiMH HOMepamu K1 u Ko.

Param25. Onucate nponeaypy Transp(A, M ), BEINONHSIONMIYIO mpaHCROHUPOBAHUE
(TO ecTh 3epKaibHOE OTPAKEHHE OTHOCUTENIBHO TJIABHOM JMaroHain) KBajpart-
HOI BemiecTBeHHOM Matpuipl A mopsaka M. Marpuna A gBiseTcst BXOJIHBIM
U BBIXOJHBIM MapameTpoM. Mcronb3ys 3Ty npoueaypy, TpaHCIIOHUPOBATh JIaH-
Hy10 Matpuly A nopsinka M.

Param26. Omucare nporenypy RemoveRows(A, M, N, Ki, Kg), ynanstomyo u3
BelecTeBeHHoN matpuubl A pazmepa M x N crpoku ¢ Homepamu ot Ki 10 K2
BKJIFOUUTENBHO (mpenmnonaraercs, uro 1 < Ky < Kg). Eciin K1 > M, To matpuia
He u3Mensercs; ecia Ko > M, To ynandroTcss CTpOKM MaTpulbl C HOMEpPaMH
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ot K1 1o M. JIBymepnsiii maccuB A u umcina M, N sBISIIOTCS BXOJHBIMU M
BBIXOJHBIMH TlapameTpamu. Wcnons3ys npoueaypy RemoveRows, ynanuts u3
nanHou Marpuibl A pasmepa M x N ctpoku ¢ HoMepamu oT Ki 10 Ko u
BBIBECTU pa3Mep MOJYYEHHOW MATPUIIbI U €€ DJIEMEHTHI.

Param27. Onucate mporenypy RemoveCols(A, M, N, Ki, Ks), ymansromyo u3
BelecTBeHHONM Matpuilbl A pazmepa M x N cron6upsl ¢ HOMepamu oT Ki
1o Ko BxmountensHo (mpenmonaraercs, 4ro 1 < Ki < Kj). Ecam Ki > N,
TO MaTpula He u3Mmensiercss; ecnu K2 > N, To ynansrorcs crosOubl MaTpHILIbL
¢ Homepamu oT Ki go N. JIBymepssiii MmaccuB A u uncina M, N sBisroTcs
BXOJIHBIMU U BBIXOJHBIMU Mapamerpamu. Mcnons3ys nponeaypy RemoveCols,
yAIUTh U3 naHHoW Matpuilel A pasmepa M x N ctonbmpl ¢ Homepamu ot Ki
10 Kg 1 BBIBECTH pa3Mep MOJyYEHHOW MaTpUIIbl U €€ DJIEMEHTHI.

Param28. Omnucate nporenypy RemoveRowCol(A, M, N, K, L), ynansromnyo u3
BelecTBeHHONM Matpuiibl A pazmMepa M x N cTtpoky u crosbel, KOTOphIE
coaepxkar sneMeHT Ak, (npeanonaraercs, uto M > 1 u N > 1; eciu K > M
wi L > N, To matpuna He usmensiercs). [[Bymepnsiii MmaccuB A u yucia M, N
SIBJISIFOTCSI BXOJHBIMH Y BBIXOJHBIMH TlapameTpamu. J[ana matpuma A pasmepa
M < N u gmucna K, L. [Ipumenuts k mMatpuie A mporenypy RemoveRowCol
¥ BBIBECTH pa3Mep MOJYyYCHHOW MATPHUIIBI U €€ DJIEMEHTHI.

Param?29. Omnucate nporeaypy SortCols(A, M, N ), BBIITOJHSIOIIYIO COPTHPOB-
Ky II0 BO3pPAacTaHUIO CTOJIOIOB IeJouYuciIeHHOW maTpuibl A pasmepa Mx N
(CTONIONIBI CPAaBHUBAIOTCS JIeKCUKO2paghuieckuy: €CId TIEPBbIE JIEMEHThI CTOJIO-
OB Pa3JIMYHbBI, TO MEHBIIIUM CUUTACTCS CTOJIOCI, COEp KAl MEHBIIHNKA Tep-
BBIN 3JIEMEHT; €CJIA TIEPBBIC DJIEMEHTHI CTOJIOIOB PaBHBI, TO AHATU3UPYIOTCS UX
BTOPBIE PJIEMEHTHI U T. 11.). JIByMepHbI MaccuB A SIBISIETCS BXOIHBIM U BBIXO/I-
HbIM TlapameTpoM. Ucmons3ys mponemypy SortCols, oTcopTrpoBaTh CTOIOIBI

naHHoi matpuisl A pazmepa M x N.
Crpoku

Param30. Omnwucare ¢ynkiuio Isldent(S) memnoro Tuma, nmpoBepsIOIIyO, SBISETCS
U CTPOKA S JOMYCTUMBIM UOEHMUPDUKAMOPOM, TO €CTh HEIyCTOW CTPOKOM,
KOTOpasi COEPYKUT TOJIBKO JIATUHCKHE OYKBBI, IU(GPHI ¥ CUMBOJI MMOAYCPKUBA-
HUS «» W He HaumHaeTcs ¢ 1nudpsl. Ecimm S sBhsieTCs AOMyCTUMBIM WICHTU-
¢ukaropom, To Qynkuus Bo3Bpamaetr 0. Eciau S siBasieTcst mycToi CTpOKOii, TO
BO3BpaliaeTcs —I1, eciu S HauyuHaeTcs ¢ Iudpsl, To Bo3BpaliaeTcs — 2. Eciu
S comepKHUT HENOMYCTUMBIE CHMBOJIBI, TO BO3BpaIlaeTCs HOMEp TIEPBOTO HEJO0-
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nyctumoro cumBotia. [IpoBeputs ¢ nmomomuisio GyHkiuu Isldent msaTe naHHbBIX
CTpOK.

Param31. Omnwucarp dynkmuo FillStr(S, N ) crpokoBoro tuma, Bo3Bpalar-
Iy CTPOKY MiuHbl N, 3aMOJHEHHYIO MOBTOPSIOIMIMMUCS KOMHUSMHU CTPOKH-
wabnona S (MOCHCTHSISI KOMHSI CTPOKH-IIA0IIOHA MOXET BXOJIUTh B PE3yJib-
TUPYIOIIYI0 CTPOKY 4acTU4HO). Mcmonb3ys 3Ty ¢QyHKIHo0, chOpMUPOBATH IO
naHHOMY 4Kciy N M MSTH JaHHBIM CTPOKaM-IIIa0JIOHAM IISITh PE3yJIbTHPYOIINX
cTpok JnHbI N.

Param32. Omnucars mpouenypy UpCaseRus(S), mpeobpasyroiiyio Bce CTpOYHbBIE
pycckue OyKBBI CTPOKM S B NMPOMUCHBIE (OCTalbHBIE CHUMBOJIBI CTPOKH S HE
u3Mmenstores). Ctpoka S SBISIETCS BXOAHBIM M BBIXOJHBIM mapaMmeTrpom. Hc-
nonw3ys nponeaypy UpCaseRus, mpeobpa3oBarh MATh JaHHBIX CTPOK.

Param33. Omwucatre mporeaypy LowCaseRus(S), mpeoOpasyromyto Bce mpormc-
Hbl€ pycckue OYKBBI CTPOKH S B CTPOUHBIE (OCTaJbHBIE CUMBOJBI CTPOKH S
He m3MeHsoTcs). CTpoka S SBISETCS BXOTHBIM W BBIXOJTHBIM IapaMETPOM.
Ucnone3ys nponenypy LowCaseRus, mpeoOpa3oBaTh MATh JTaHHBIX CTPOK.

Param34. Onucate nponeaypy TrimLeftC(S, C), ynanstoiryto B cTpoke S Hadalb-
HbIE€ CUMBOJIBI, coBMajatomme ¢ cumBosioM C. CTpoka S sBisieTCS BXOAHBIM U
BBIXOJHBIM mapameTpoM. Jlan cumBon C u niarh ctpok. Mcnonb3ys npouenypy
TrimLeftC, npeoOpa3oBaTh TaHHBIE CTPOKH.

Param35. Onucate npouenypy TrimRightC(S, C), ynansroniyto B cTpoke S KOHeU-
HBIE CUMBOJIBI, coBmanaromue ¢ cumBoioM C. CTpoka S sSBIsSeTCS BXOTHBIM U
BBIXOJHBIM mapameTpoM. Jlan cumBon C u niarh ctpok. Mcnonb3ys npouenypy
TrimRightC, npeo6pa3oBaTh JaHHBIE CTPOKH.

Param36. Omucare dynkmuio InvertStr(S, K, N ) ctpokoBoro Ttwuma, Bo3Bparma-
IOLYI0 UHBEPMUPOBAHHYIO NOOCMPOK) CTPOKH S, COAepXallylo B 0oOpaTHOM
nopsinke N cuMBoOB cTpoku S, HaunHas ¢ ee K-ro cumBona. Ecim K mpeBoc-
XOJIUT JIMHY CTPOKH S, TO BO3BpAIlA€TCA MyCTas CTPOKA; €CJIU JIJIUHA CTPOKHU
Menblie K + N, To UHBEpTUPYIOTCS BCE CHMBOJIBI CTPOKH, HauuHas ¢ ee K-ro
cumBona. BeiBectn 3Hauenust pyHkiuu InvertStr 1 maHHOM CTPOKH S M Kak-
noi u3 Tpex map moaokuTenbHbx meabix gncel: (Ki, N1), (Ke, N2), (Ks, N3).

Param37. Onucats dpynkiuo PosSub(So, S, K, N ) nemoro tumna, Bo3Bpalaromuryto
HOMED TMO3UIIMH, HAaYMHASA C KOTOPOM B CTPOKE S COAEPKUTCS TNEPBOE BXO-
KICHUE CTPOKU So, MPUYEM AHAIMZHUPYIOTCS TOJBKO N CHMBOJIOB CTpPOKH S,
HaunHas ¢ ee K-ro cumBona (TakuM oOpaszom, PosSub obGecmeunBaer nouck
6 noocmpoke). Ecin K NmpeBOCXOAUT JUIMHY CTPOKH S, TO Bo3Bparmaercs O,
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eciu JuHA cTpoku MeHbiie K + N, TO aHanM3UpyIOTCsS BCe CHMBOJIBI CTPOKH,
HaunHas ¢ ee K-ro cumBona. Eciu B TpeOyemoii moACTpoKe CTPOKH S BXOXK[Ie-
HUS So OTCYTCTBYIOT, TO (hyHKIMs Bo3Bpamiaet 0. BoiBecTr 3HaueHust QyHKIIMU
PosSub s maHHBIX CTpOK So, S M Kakmoi U3 TpexX map MOJIOKHUTEIBHBIX I1e-
aeix gucen: (Ki, N1), (K2, Ng), (K3, N3).

Param38. Onucare pynkuuro PosLast(So, S) mienoro tuma, Bo3Bpaliaroiyo HOMep
MO3UIINH, HAYMHASI C KOTOPOU B CTPOKE S CONEPIKHUTCS IMOCICIHEE BXOXKICHUE
noJCcTpoku So. CuuTaTh, YTO TEPEKPHIBAIONINXCA BXOXKIACHHHA MOACTPOK So
cTpoka S He comepxkuT. Ecnm B cTpoke S OTCYTCTBYIOT TOJICTPOKH So, TO
¢bynkius Bo3Bparmiaer (. BeiBecTr 3HaueHUs 3ToW (QYHKINU IS MSATH JaHHBIX
nap CTpok So u S.

Param39. Onucars dynkimio PosK(So, S, K) memoro tuma, Bo3Bpamiaronryo HoMep
MO3UIIUH, HAaYWHAS C KOTOPOW B CTPOKE S comepkuTcs K-e BXOXKACHHE TOI-
ctpoku So (K > 0). Eciiu komuecTBO BXOXKISHHH So B cTpoke S MeHbine K, To
¢bynkius Bo3Bpamiaer (0. CuMTaTh, YTO MEPEKPBHIBAIOIIMXCS BXOXKICHUH MOJI-
CTPOK So CTpoKa S He cofepUT. BriBecTr 3HaueHUS 3TON (QDYyHKIUU IS TIATH
JTaHHBIX TPOeK: So, S u K.

Param40. Omucats ¢yakmuio WordK(S, K) crpokoBoro Ttwhiia, BO3BpaIIaroIIyro
K-e cimoBo ctpoku S (cro6om cuuTaeTcsi HaOOp CHMBOJIOB, HE COJICpPIKAIIHA
MpoOEeJIOB ¥ OTPAaHWYCHHBIA TMpoOeIaMu WM HadaloM/KOHIIOM CTpokw). Ec-
JM KOJMYECTBO CJIOB B CTpoke MeHbine K, To (QyHKIMS BO3BpAIaeT MyCTYIO
cTpoky. Mcnome3yst 3Ty (QyHKIMIO, BBIICTUTh W3 JAHHOHW CTPOKH S clioBa C
nanabiMu HoMepamu Ki, Kg, Ka.

Param41-. Onucats npouenypy SplitStr(S, W, N), koropast dopmMupyert 1o JaHHOU
ctpoke S MaccuB W cioB, Bxoasmux B S (maccuB W u ero pasmep N sB-
JISIIOTCSL BBIXOAHBIMU Tapamerpamu). Crnogom CUUTAETCs HAOOpP CHMBOJIOB, HE
colepKalmii mMpoOeIoB U OTPaHWYEHHBIN TpoOeTaMu WM HadaloM/KOHIIOM
CTPOKH; TPEIoiaracTcs, 4To CTpoka S coaepkut He 6osee 10 cioB. Hcmons-
3ya (yukiuio SplitStr, HaliTh konudecTBO cioB N, comepxammxcs B JIaHHON
CTpOKE S, U cCaMH 3TH CIJIOBA.

Param42. Omucare ¢ynkmuio CompressStr(S) cTpOKOBOTO THIIA, BBITOTHSIONTYIO
colcamue CTPOKH S IO CIEAYIONIEMY MPaBIITy: KaxKaas MOJCTPOKa CTPOKH S,
cocrosIias U3 0oJjiee YeM YeThIpeX OAMHAKOBBIX CUMBOJIOB C, 3aMEHsIETCS TEK-
ctom Buna «C{K}», rme K — koyimyectBo cuMBojioB C (Tpesmnoiaraercs, 4ro
CTpoKa S He COACPKUT UTYPHBIX CKOOOK «{» u «}»). Hanpumep, ans cTpoku
S = «bbbccccce» dynknus Beprer crpoky «bbbc{5}e». C momomipio GpyHkmm
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CompressStr cxxath NATh JTAaHHBIX CTPOK.

Param43. Omucare ¢ynknuro DecompressStr(S) cTpokoBOro TuIia, BOCCTaHABIIN-
BAIOIIYIO0 CTPOKY, cCxaTyro mpouenypoid CompressStr (cMm. 3aganue Param4?2).
[TapameTp S COAEPXKUT CKATYIO CTPOKY; BOCCTAHOBJICHHAS CTPOKA SIBISICTCS
BO3BpaiaeMbiM 3HaueHreM ¢yHkuuu. C nomousio ¢yHkuuu DecompressStr
BOCCTAHOBUTb TIATH JAHHBIX CKATBIX CTPOK.

Param44. Onucate ¢ynkmuio DecToBin(N ) crpokoBoro Tuma, BO3Bpamiaronryro
CTPOKOBOE TMPEACTABICHHUE II€JIOr0 HeoTpulaTeabHoro yucia N B JABOMYHOM
CHUCTEME CUHUCIICHHS. Pe3yabTUpyIOImas CTpoKa COCTOUT M3 CUMBOJIOB «O»—«1»
U HE COJIEPKUT BEAyLIUX HyJEH (3a HCKIOYEeHUEM mpenactaBiieHus yucia 0).
Hcnonp3yst 3Ty (PyHKIUIO, MOTYYUTh ABOWYHBIC MPEACTABICHUS IATH JAHHBIX
quCcell.

Param45. Omucare ¢ysakmuto DecToHex(N ) cTtpokoBoro Twma, BO3BpaIIaronlyro
CTPOKOBOE MpEJCTaBICHUE 1eNoro HeoTpuiarenbHoro ynciaa N B 16-puuHoii
CUCTEME CUMCJIeHHsI. Pe3ynbTupyromas cTpoka COCTOUT U3 CUMBOJIOB «0»—«9»,
«A»—«F» u HEe COmepXHT BeAyIUX HyJeH (32 MCKIIOYCHUEM IPEACTABICHHS
gucina 0). Wcnonb3ys 3Ty (yHKIUIO, MOMy4dTh |6-pUUYHBIE NpeCTaBICHUS
ISITU JAHHBIX YHCEIL.

Param46. Onucare ¢ynkuio BinToDec(S) memoro tumna, onpeaensionlyro Ienoe
HEOTPHUIIATEIILHOE YHUCJIO M0 €r0 CTPOKOBOMY MPEACTABICHHUIO S B JBOMYHOMN
cucteme cuncienus. [lapamerp S UMeeT CTPOKOBBIN THI, COCTOUT U3 CUMBOJIOB
«O»—«1» u He cOoAep>KUT BeAylIMX HyJed (3a ucCKItoueHueM 3HaueHus «0»).
Hcrmonp3yst 3Ty (yHKIHIO, BBIBECTH ISATh YWCEN, JJI KOTOPBIX JAaHBI UX JIBO-
WYHBIC MTPECTABICHUS.

Param47. Omucate pynkiuto HexToDec(S) menmoro tuma, ompeaesionryro Meinoe
HEOTPHUIATEILHOE YHCIIO MO0 €r0 CTPOKOBOMY MpPENCTaBICHHUIO S B 16-puyHOi
cucteMe cuucienus. [lapamerp S mWMeeT CTPOKOBBIA THII, COCTOUT W3 CHUM-
BOJIOB «O»—«9», «A»—«F» B He COACPKHUT BEAYIIMX HYJEH (3a HCKIIOYCHHUEM
sHaueHus «0»). Mcrmonp3ys 3Ty QyHKIIHIO, BBIBECTH ISATh YUCEN, I KOTOPBIX
JaHbl UX 1 6-pyUYHBIE TPEICTABICHUS.

daitnel

Param48. Omnucates pynkumto IntFileSize(S) menoro Tuma, BO3BpalaroIlyr Ko-
JUYECTBO SJIEMEHTOB B (haiiyie 1ensix uncen ¢ umeHeMm S. Ecmu (aiinm He cy-
IeCTBYEeT, TO (QyHKIus Bo3Bpam@aeT - 1. C moMompio 3TOi (QYHKIIMH HaWTH
KOJIMYECTBO JIEMEHTOB B TpeX (aiimax ¢ JaHHBIMH UMEHAMH.



CocTaBHble TUNbl AaHHbIX B npoLleaypax u yHKUUSX 101

Param49. Onucare pynkuuro LineCount(S) memoro Turia, BO3BpaIlaroy0 KOJIH-
YEeCTBO CTPOK B TeKCTOoBOoM daiine ¢ mmenem S. Ecnmu (daitn He cymecTByer,
To QyHKIHs Bo3BpamaeT -1. C moMOIb0 3TOH (YHKIIUU HAUTH KOJUYECTBO
CTPOK B Tpex (aitmax ¢ JaHHBIMH WMCHAMH.

Param50. Onucate npoueaypy InvertIntFile(S), Menstomyto mopsaok cieaoBaHus
AJIEMEHTOB (paiiyia 1eJIoro THMAa C WMEHEM S Ha MPOTHBOIOJIOXKHBINA. Ecnu
(aiin He CyLIecTBYET WJIM COJEPKUT MEHEe JBYX 3JEMEHTOB, TO IpouUeaypa
HE BBINOJHIET HUKAKUX AedcTBUNA. OOpabdoTaTh C MOMOILBIO 3TOW MPOLETYpPbI
Tpu (paiina ¢ JTaHHBIMU UMEHAMH.

Param51°. Omnwucare nponeaypy AddLineNumbers(S, N, K, L), mobOapisrouryio
B Hayajo KaXJOM CTPOKM CYHIECTBYIOIIETO TEKCTOBOro (haiila ¢ UMEHEM S
ee MOpAIKOBBIA HOMEp: mepBas cTpoka moiydaer Homep N, Bropas — N +1
u T. 1. Homep oroOpaxkaercs B K mo3uIMsAX, BBHIPABHUBAECTCS MO MPaBOMY
Kparo M OTAeIseTCS OT mocienyromero Tekcta L mpodemamu (K > 0, L > 0).
Ecnu ctpoka daiina sBisieTcss MycTod, TO OHa TaKKe HyMepyeTcs, HO MpOoOeIibl
nocje HoMepa He aoOaBisitores. [IpuMeHnuTs 3Ty poleaypy K nfaHHomy ¢aiiiy,
UCIOB3Ys YKazaHHble 3HaueHus N, K u L.

Param52. Omnucate nponenypy RemoveLineNumbers(S), ynanstonryro u3 Haua-
Ja KaXIOW CTPOKHM CYIIECTBYIOUIETO TEKCTOBOro (haiija ¢ MMEHEM S ee To-
PSAIKOBBIN HOMEp, noOaBieHHBINH mporenypoi AddLineNumbers (cM. 3amanue
Param51), a Taxxe mpoOenbl, OTAETSIONE HOMEDP OT TMOCIEAYIOUIET0 TEeKCTa.
Ecnu ctpoku He comep:kaT HOMEpPOB, TO MPOIEAypa HE BHITIOIHSIET HUKAKHX
nevctBuid. [IpuMeHUTH 3Ty Hpouenypy K ¢aiiay ¢ JaHHBIM HUMEHEM.

Param53. Onucats npouenypy SplitintFile(So, K, Si1, Sg), xonupyromyto nepseie K
(= 0) nmemeHTOB cymiecTBYIOMIEro (paiiia meIbIX YUCeNl ¢ UMEHEM So B HOBBIN
daiin 1enpIx yucen ¢ UMEHEM Si1, a OCTalbHbIE DJIEMEHTHl — B HOBBIN (haiin
HEeNbIX Yncen ¢ uMeHeM Sg. OMH U3 CO3MaHHBIX (DalIOB MOMKET OCTaThCS IMy-
cteiM. [IpumeHnTs 3Ty mponeaypy K (aiiry ¢ JaHHBIM HMEHEM So, UCHOJb3YSI
ykazaHHbIe 3HaueHHs K, S1 u Sa.

Param54. Onucare npouenypy SplitText(So, K, Si, S2), konmupyromyro nepsbie K
(= 0) cTpOK CyIIECTBYIOMIETO TEKCTOBOTO (aiijia ¢ MMEHEM So B HOBBIM TEK-
CTOBBIN (pailsl ¢ UMeHEM S1, a OCTaJIbHbIE CTPOKU — B HOBBII TEKCTOBBIN (haiin
c uMeHeM Sg. OMH U3 CO3JaHHBIX (PailloB MOXKET OcTaThesl MycThIM. [Ipume-
HUTb 3Ty MpoUeaAypy K ¢ailly ¢ JHaHHBIM UMEHEM So, UCIOJNb3Ysl YKa3aHHBIC
sHauenus K, S1 u Se.

Param55. Onwucare npoueaypy StringFileToText(S), mpeobpasyromyio JTBOMUHBIN
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CTPOKOBBIHN (paiia ¢ UMeHeM S B TEKCTOBBIN (aiisl ¢ TeM ke uMeHeM. Mcrnomnb3ys
3Ty MpoIeaypy, mpeoOpa3oBaTh JABa JAHHBIX CTPOKOBBIX (ailia ¢ UMEHaMU Si
U Sg B TEKCTOBBIE.

Param56. Onucare npouenypy TextToStringFile(S), mpeo6pa3yromiyto TEKCTOBBIN
daiin c uMeHeM S B IBOUYHBIA CTPOKOBBIN (paiis ¢ Tem ke umeHeM. Mcnomnb3ys
3Ty MpoLEenypy, Ipeodpa3oBaTh /1Ba JTaHHBIX TEKCTOBBIX (ailla ¢ UMeHaMH S1
1 S2 B CTPOKOBBIE.

Param57. Omucare nponenypy EncodeText(S, K), koTopas mmdpyeT TEKCTOBBIN
daiin ¢ umMeHeM S, BBINOJIHAS LUKINYECKYIO 3aMEHY KaXKIOW PYCCKON OyKBbI
Ha OYKBY TOTO XK€ PEerucTpa, pacrojiokeHHyio B andaBute Ha K-H mo3uuuu
nocie muppyemoit 6yksol (0 < K < 10). Hanpumep, npu K = 3 «A» nepeiiaer
B «I'», «1» — B «B». bykBy «&» B andaBuTe HE yUUTHIBATH, CUHUTAs, YTO 3a
OyKkBOH «e» cpasy uaeT «ok». CUMBOIBI, HE SBISIOUINECS PYCCKUMHU OyKBaMmu,
npu mMuGPOBaHUA HE W3MEHSTH. VICMONB3ys ATy Mpoueaypy M 3Has KOIOBOE
cmemenue K, 3ammdpoBats Qaill ¢ yKka3aHHBIM UMEHEM.

Param58. Onucats nporieaypy DecodeText(S, K), kortopast nemudpyer TeKCTOBBIN
daiin ¢ umeHeM S, 3amM(pPOBAHHBIN ¢ UCIIOJIB30BAHUEM KOJIOBOTO cMmerieHus K
(croco6 mmdpoBaHus onucad B 3aganuu Param57). Mcons3ys 3Ty mpouenypy
U 3Has KojoBoe cMmenieHue K, pactmmdpoBaTh (aiiin ¢ yka3aHHBIM HMEHEM.

3amucu

[Ipn BBOJE M BBIBOAE KaxkI0M AaThl B 3agaHusAx ParamS59 Param63 BHauane
yKa3bIBaeTCs JIeHb, 3aT€M HOMeEp Mecsla, 3areM rof. [Ipu BBoje KakIoil TOYKH B
3aganusax Param64- Param70 BHauane ykasbiBaeTcsi ee alcmmcca (X-KOOpIuHATa),
3aTeM ee opJiuHaTa (Y-KOOpJuHATA).

Param59. Onucare Tunm TDate — 3amuch ¢ moyisimMu 1iesoro tuma Day (JieHs),
Month (mecsm) n Year (ron) — u ¢yakuio LeapYear(D) norudeckoro Tuia
¢ mapametpoMm Tumna TDate, koropass Bo3Bpaimaer TRUE, ecnu rog B gate D
SIBIIIETCS BUCOKOCHBIM, U FALSE B NIPOTUBHOM ciydac. BbrIBECTH 3HaueHUE
¢bynkmmu LeapYear nns msaTd AaHHBIX AaT (MPEANOJIAraercsi, YTO BCE JAThI
SIBJISIFOTCSL TIPABWJIBHBIMU). BUCOKOCHbIM CUHMTAETCS TOJ, ACHSImuiics Ha 4, 3a
UCKJIFOUEHUEM TeX rojaoB, kotopeie nensrcs Ha 100 u He mensrcsa Ha 400.

Param60. Ucnons3ys tun TDate u ¢yuknuio LeapYear (cM. 3amanue Param59),
onucath ¢yukiuo DaysInMonth(D) nienoro tuna ¢ mapamerpom tuna TDate,
KOTOpasi BO3BpAIIaeT KOJIMYECTBO JHEH I Mecsia, ykazaHHoro B mare D.
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BriBectn 3nauenue ¢ynknuu DaysInMonth s natu gaHHbBIX Aat (mpenarnosa-
raeTcs, YTO BCE JAThI SIBJSIIOTCS] TPABUIIBHBIMM ).

Param61. Vcnons3ys tun TDate u dyukiuto DaysInMonth (cMm. 3amanus Param59
u Param60), onucats ¢pynknuro CheckDate(D) menoro tumna ¢ mapameTpom Tu-
na TDate, koTopasi mpoBepsieT NMPaBWILHOCTH J1aThl, YKa3aHHOUW B mapamerpe D.
Ecnu nata D siBnsiercss mpaBWiIbHOM, TO (QyHKIMs Bo3BpamaeT 0; ecnu B jgaTe
yKa3aH HEBEPHBIM HOMEp Mecsia, To (yHKIHUS BO3Bpamiaer l; ecimm B mate
yKa3aH HEBEPHBIN JI€Hb IS JTAHHOTO Mecsila, TO Bo3Bpamaercs 2. BeiBecTu
sHadyeHue pyHkiu CheckDate st st 1aHHBIX AaT.

Param62. Ucnons3ysst tun TDate u ¢ynkuuu DaysInMonth u CheckDate (cm.
3amanust Param59- Param61), onucate nporneaypy PrevDate(D) ¢ mapamerpom
tuna TDate, koTopas npeodpazyet gaty D k mpensiaymiei nare (eciu aata D
SIBJISICTCS] HETIPaBUJILHOM, TO OHA HE U3MEHSIETCs ). 3amuch D SBIISIeTCS] BXOTHBIM
U BBIXOAHBIM MapameTpoM. [Ipumenuts npornenypy PrevDate k msTu qaHHBIM
JaTam.

Param63. Ucnonssys tum TDate m ¢ynkmum DaysInMonth u CheckDate (cwm.
3amanust Param59- Param61), onucars nponeaypy NextDate(D) ¢ mapamerpom
tuna TDate, xotopas npeoOpasyer naty D k ciemyromeit ngare (ecnu gata D
SIBJISICTCS] HETTPaBUJILHOM, TO OHA HE U3MEHsIETCS ). 3amuch D SBIISIeTCS BXOTHBIM
1 BBIXOAHBIM IapameTpoM. [Ipumenuts npouenypy NextDate k nmatu naHHbIM
JaTam.

Param64. Onucare Tun TPoint — 3anuch ¢ MOJISIMH BELIECTBEHHOro tuma X u Y
(KoopaMHATHI TOYKH Ha IIIOCKOCTH) — | ¢yHknuio Leng(A, B) BemecTBeHHOTO
TUIA, HAaXONAIIYI0 IJIUHY oTpe3ka AB Ha MIIOCKOCTH MO KOOPAMHATAM €ro
KOHIIOB:

|AB| =q (AX -B.X)2+ (AY -B.Y)2
(A u B — mapametpsl Tuna TPoint). C moMoInpto 3ToH (GYHKIMH HARTH JJIAHBI
orpe3koB AB, AC, AD, eciu manel koopauHaTsl Touek A, B, C, D.

Param65. Ucnonb3ys tun TPoint u ¢ynkuuio Leng (cm. 3aganne Param64), onu-
catb tun TTriangle — 3amucek ¢ momsimu A, B, C tuma TPoint (BepriuHsl
TpeyrojpHuka) — U ¢yHKuuoo Perim(T ) BemiecTBEHHOTO THIA, HAXOASIILYIO
nepumetp TpeyronbHuka 1 (T — mapamerp Ttuma TTriangle). C momomibio
aTol (QpyHKUMH HaTh mepuMeTpbl TpeyroibaukoB ABC, ABD, ACD, eciu na-
HBI KoopAuHATH Touek A, B, C, D.

Param66. Ucnons3ys tumbl TPoint, TTriangle u ¢ynkmum Leng u Perim (cwm.
3amanus Param64 u Param65), omucare ¢ynkiuio Area(T) BeliecTBEHHOTO






THIIA, HAXOAIIYIO Iiomaas Tpeyroibuuka T (T — mapamerp tuma TTriangle)
o gpopmyne I epona:

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

riae P — nonynepumemp. C MOMOIIBIO 3TOH (PYHKIIMM HAWTH IUIOIIAJNA Tpe-
yroaeankoB ABC, ABD, ACD, ecnu nansl koopauHaTel Touek A, B, C, D.

Param67. Ucnonws3ys tunel TPoint, TTriangle u dbynkuuum Leng u Area (cm. 3a-
nanust Param64—Param66), onucate ¢yaknuto Dist(P, A, B) BemectBenHOTO
tuna (P, A, B — mapametps! tuna TPoint), Haxomsmiyto paccrosaue D(P, AB)
oT Touku P 1o nipsimoii AB 1o hopmyiie

D(P, AB) = 2-Seas/|AB],

rae Spap — 1omane TpeyronbHuka PAB. C momonibio 3Toi PyHKIIUN HAUTH

paccrosiaus ot Touku P o mpsimeix AB, AC, BC, ecnu nanbl KOOpAuHATHI
touek P, A, B, C.

Param68. Hcnons3ys tumbel TPoint, TTriangle u ¢ynkuuto Dist (cm. 3amanus
Param64, Param65, Param67), ommcare npoueaypy Heights(T, hi, hg, hs),
Haxoas1yto BeICOTHI N1, h2, hs Tpeyronbauka T (T — BxoaHOM mapaMerp TUIa
TTriangle, hi, hz, hs — BbIXOAHBIE BEHICCTBEHHBIC MapaMETPhl), MPOBEICH-
Hble cooTBeTCcTBeHHO M3 BepwmuH T.A, T.B, T.C. C nmomomuipio 3Toi mpouneaypbl

HalTH BbICOTHI TpeyroabHukoB ABC, ABD, ACD, eciau maaHbl KOOpAMHATHI TO-
yek A, B, C, D.

Param69. Ucnonb3ys tun TPoint u ¢yuknuio Leng (cM. 3amanue Param64), onu-
catb (ynkuuio PerimN(P, N ) BelecTBEHHOro THIIa, HAXOIAIIYIO MEPUMETP
N -yrojpHHMKa, BEpIIMHBI KOTOPOTO (B MOPSIKEe UX 00X0/1a) MepenarTcs B Mac-
cuBe P pasmepa N (> 2) ¢ anementamu trma TPoint. C momomibio 3Toi GyHK-
[IUU HaWTH TEPUMETPHI TPEX MHOTOYTOJIBHHUKOB, €CJIA JaHO YUCIIO MX CTOPOH
¥ KOOPJIMHATHI KX BEPIITHH.

Param70. Ucnons3ys tumel TPoint, TTriangle u dyHkiuo Area (cM. 3agaHus
Param64—Param66), onucare pynkuuio AreaN(P, N ) BemecTBeHHOro Tura,
HAXOJIAIIYI0 IJIOIMIAab BBITYKIOTO N -yroibHHKa, BEpUIMHBI KOTOPOTO (B MO-
psaake ux 00xojaa) mepenarorcs B MaccuBe P pasmepa N (> 2) ¢ anemeHTamu
tuna TPoint. C moMoIipio 3TOH (QyHKIIMM HAWTH TUIOMIAIH TPEX MHOTOYIOJIb-
HUKOB, €CJIM JaHO YHCJIO UX CTOPOH U KOOPJAMHATHI MX BEPIIHH.



Tema 4. OcnoBbl QOII: KIacchl, KOHCTPYKTOPDI, Nleperpy3ka
IIpakTuyeckas padora 14 Pexypcus Ilpocreiiinne pekypcuBHbIE aJrOPUTMBbI

3agaHusg 3TOTO pasjieia MOXHO JIETKO PEIIUTh U Oe3 UCHOIb308AHUSL PeKVp-
cuu. JlaHHOE OOCTOSITENBCTBO CBSI3aHO C TEM, YTO B 3a/laHUSIX PacCMaTPUBAIOTCS
npocmetiuiue TPUMEPHI PEKYPCUH, JIETKO CBOJMMBIE K UTEPAMOHHBIM aJITOPUTMAaM.
Bonee Toro, B HEKOTOPHIX CllydasiXx HEMOCPEICTBEHHBIC BBIYMCICHHS MO PEKypCHB-
HBIM (hOpMyJIaM OKa3bIBAIOTCS BecbMa HEd(PPEKTUBHBIMH (CM., HAPUMED, 3aTaHUS
Recur4 u Recur6). OnHako UMEHHO Ha MOAOOHBIX MPUMEPAX MPOLIE BCErO MOJIYUHUTh
IIepBOHAYAIbHBIE HABBIKU Pa3padOTKU PEKYypCUBHBIX AITOPUTMOB.

Recurl-. Onucate pexypcuBHyto ¢ynkiuio Fact(N ) BemecTBeHHOro Tumna, BbIYKC-
JSIOUTYI0 3HaUEHUe gakmopuana
NI =1.2....:N
(N > 0 — mapamerp menoro tumna). C mOMOIIBIO ATON (YHKIIMHA BBIYUCIIUATH
(bakTopuabl MSATH TaHHBIX YHCET.
Recur2. Omucats pexypcuBHyro ¢yukiuio Fact2(N ) BemecTBeHHOro THma, BbIYKC-
JSIOUTYI0 3HAUCHUE 080UH020 (hakmopuana
NI"=N:(N-2)-(N-4)-...
(N > 0 — mapameTp 1eJIOr0 THIIA; MOCICIHUNA COMHOXKHUTEIb B MPOU3BEIACHUN
paBeH 2, ectu N — getHoe umucio, u 1, ecnmu N — HedetHoe). C MOMOIIBIO
ATOW (DYHKIMH BBIYUCINATH ABOWHBIC (DaKTOPHANIBI ISITH JAHHBIX YHUCEI.
Recur3. Onucate pekypcuBnyto ¢yHkuuio PowerN(X, N ) BemiecTBeHHOro Tura,
Haxozsamuyto 3HaueHne N-i crernenu yucna X mo GopMynam:
X0 =1,
XN = (XN2)2 npu vemnwvix N > 0, XN = X-XN-1 npu neuemmnwvix N > 0,
XN =1/X-"NapuN <0
(X = 0 — BemectBenHoe unciio, N — memnoe; B hpopmysie aiast yeTHbIX N 10I1K-
Ha WCIOJIB30BaThCS OMNEpalus yeroyucienno2o oeierus). C TOMOIIBIO ITOH
Gyukimy HaiTh 3HadeHns X M s ganHoro X MPHM MATH AaHHBIX 3HAYCHU-
ax N.
Recur4. Omucats pekypcuBhyro ¢yaknuo Fib1(N) nemoro tuma, BEMMUCISIONIYTO
N-ii anemenT mocienoBatenbHOCTH yucenr Pubonauyu (N — menoe uucio):
Fi=F2 =1, Fk = Fx-2 + Fxa, K=3,4,....
C momoripio 370N (QyHKIIMU HaWTH 1ATh dncen PuOoHAYYM C TAHHBIMU HO-
MEpaMH, U BBIBECTH ITH YHCJIa BMECTE C KOJMYECTBOM PEKYPCHBHBIX BBHI3OBOB



byukiuu Fibl, morpeboBaBIIMXCS IS MX HAXOXKICHHUS.

Recur5. Omucats pekypcuBHyto pynkmuio Fib2(N) memoro tuma, BEIYHUCIISIONIYTO

N -t seMeHT mocaea0BaTeIbHOCTH yucenr Pubonauuu (N — 1esaoe 4ucio):
Fi=F2=1, Fc =Fr2+Fra, K=3,4,....

Cuuratsb, uro HOMep N He mpeBocxoauT 20. [ yMEHbIIIEHHUs] KOJIUYECTBA pe-

KYpPCHBHBIX BBI30BOB 1O cpaBHeHHMIO ¢ QyHkiuei Fibl (cMm. 3aganne Recurd)

CO3/1aTh BCIIOMOTATEIbHBI MAcCHUB IJISi XPAHEHUS Ve BbIYUCTEHHbIX UHCEN

duboHayun M oOpaiathcs K HeMy npu BeinmojHeHnu ¢yHkiuu Fib2. C nmomo-

mpio Gyakmuu Fib2 wHalitn mare uncen OuOOHAYYM ¢ JTAHHBIMH HOMEpPaMHU.

Recur6. Omnucate pexypcuBHyto ¢GyHkio Combinl(N, K) memoro Ttuma, Haxo-
sy C(N, K) — uwucno couemanuii n3 N snementoB o K — ¢ momomnipo
PEKYPPEHTHOT'O COOTHOIIICHUSI:

C(N,0) = C(N,N) =1,
CN,K)=C(N-1,K)+C(N-1,K-1) npu 0 < K < N.
[TapameTpsl ¢pynkimu — nensie yuciaa; N > 0, 0 = K < N. Jlano yucio N
U 1aTh pa3munbix 3HaueHuid K. BeBectn umcna C(N, K) BmecTe ¢ kommde-
CTBOM DPEKYypCHUBHBIX BbI30BOB (pyHKIMM Combinl, morpebGoBaBImIMXCS I UX

HAXOXICHMUS.

Recur7. Onucate pexypcuBnyto (ynkiuto Combin2(N, K) memoro tuma, Haxo-
sy C(N, K) — uwucno couemanuii n3 N snementoB o K — ¢ momonipo
PEKYPPEHTHOTO COOTHOIIECHUSI:

C(N,0) = C(N,N) =1,

CIN,K)=C(N-1,K) +C(N-1,K-1) npu 0 < K <N.
[Tapametpsr ¢ynkiun — uensie yucna; N > 0, 0= K < N. Cuurars, uto
napametp N He mpeBocxoauT 20. J[7s yMEHBIIEHUST KOJIMYECTBA PEKYPCUBHBIX
BBI30BOB 10 cpaBHeHUIO ¢ pynkuueir Combinl (cM. 3amanue Recur6) omucath
BCIIOMOTATEIbHBIA JIBYMEPHBI MAacCHUB JIsI XPAaHEHUS )oice GbIUUCTEHHbIX UU-
cen C(N, K) u obOpamatbcst kK HeMy npH BbinojaHeHud ¢yHknun Combin2. C
nomonipio pyraknuu Combin2 waiitn yucita C(N, K) mis mannoro 3HadyeHust N
Y TISTH pa3IudHbIX 3HaueHui K.

Recur8. Omucate pekypcuBayto dyaknuio RootK(X, K, N ) BemecTtBeHHOTO THIIA,
HaXOJAIIYI0 MPUOIKEHHOE 3HauYeHWe KOopHs K-ii cremenm w3 yuciaa X 110
dbopmye:

Yo =1, Yne1r = Yn = (YN - X/(YN)K‘I)/K,
rne Yy o6o3znagaer ROOtK(X, K, N) npu ¢uxcupoBanusix X u K. ITapamer-
pol pynakmum: X (>0) — BemectBennoe yuciio, K (>1) u N (>0) — nensie.



C nomompro ¢yHkiuu RootK HaiiTh s maHHoro ymcia X MpUOIMKEHHBIC
3Ha4YeHUS ero KOpHs K- cTeneHu mpu mecTu JaHHBIX 3HadeHmsX N.

Recur9. Ommcarp pexkypcuBnyio ¢pyuknuio NOD(A, B) menoro tuma, HaXoasmryro
Haubonvwu oowul derumens (HOJl) nByX HENbIX MOJIOKUTEIBHBIX dnucesl A
u B, ucnions3ys arecopumm Eexnuoa:

HOJI(A,B) = HOJI(B, A mod B), ecmu B = 0; HOJI(A, 0) = A.
C nmomomisto sToit dynkuuu Haitu HOJI(A, B), HOJ (A, C), HOJ(A, D), eciu
nmaubl uncia A, B, C, D.
Recurl0-. Onucats pexypcuBHyto pyHkiuio DigitSum(K) nienoro tumna, kotopas
HaxoauT cymmy nudp uemnoro umcna K, He uwcmonn3ys omepartop mukma. C
MIOMOIIIBIO 3TON (PYHKIIMH HAWTH CyMMBI IU(P AJIS TISATH TaHHBIX IEJIBIX YHCEIL.
Recurll. Omucate pekypcuBHyo ¢yHkiuo MaxElem(A, N) memoro tuma, KoTo-
pasi HaXOJUT MaKCHMAJIbHBIA 3JIEMEHT IeJI04YrcIIeHHOro MaccuBa A pasmepa N
(1 =N = 10), He ucnoib3ys oneparop Hukia. C MOMOIILIO 3TOM (QYHKIIHU
HaWTH MaKcUMaJIbHbIE 311eMeHThl MaccuBOB A, B, C pa3smepa Na, N, N¢
COOTBETCTBEHHO.

Recurl2. Onucarps pexypcuBHyto ¢yukmuio DigitCount(S) memoro Tuma, Kotopas
HAXOAUT KOJUYECTBO IM(P B CTPOKE S, HE HCMONB3ys omeparop uukiaa. C
MIOMOIIIBIO 3TON (PYHKIIMM HAUTH KOJUYECTBO MU(P B KAKIOW M3 TSATH JaHHBIX
CTPOK.

Recurl3. Omnucate pexypcuBnyto ¢ynkiuio Palindrom(S) nmoruueckoro tuma, BO3-
BpamawInyo TRUE, eclii CTpoKa S SBISIETCS naiunopomom (TO €CTh YUTACTCS
OJIMHAKOBO CJIEBA HANpaBO M CIpaBa HAJIEBO), U FALSE B INPOTUBHOM CIIyYae.
Omneparop nukiIa B Tele PyHKIMHA HE UCIOJIb30BaTh. BriBecTn 3HaueHUs (QyHK-
iy Palindrom a1t msiTH JTaHHBIX CTPOK.

Pa36op BeIpaxkeHuit

Bo Bcex 3agaHMsX MaHHOTO IyHKTa MPEIIOJaraercs, YTo MCXOAHbIE CTPOKH,
OTIPENEIISAIONTNE BBIPAXKEHUS, HE coaepkaT mpoOenoB. Ilpu BeITONHEHWH 3aMaHUA
HE CJIeJTyeT UCTOIb30BaTh ONEepaTop IUKJIA.

Recurl4d-. BeiBecTd 3HAUYE€HHE IEJOYMCICHHOIO BBIPAXKEHUS, 3aJIaHHOTO B BUJE
CTpOKH S. BbIpakeHHe ompenesnsieTcs: CIEAYIIMM 00pa3oMm:

<BpIpakeHHE™> - 1= <uudpa> | <selpaxkeHue> + <uugpa> |
<BbIpakeHHEe> — <Iudppa>



Recurl5-. BeiBecTn 3HauY€HHE LEIOYUCICHHOTO BBIPAXKEHHUS, 3aIaHHOTO B BUJE
CTpOKH S. BbIpakeHue ompenesnsieTcss CIeAyINMM 00pa3oMm:

<BBIp@XCHHE™> .= <Tep™m> | <BbIpa)XKeHHE> + <TepM> |
<BBIPpAXXCHUC> — <TCPM~>
<tepm> II= <mudpa> | <repm>* <mmppa>

Recurl6 . BeiBecTn 3HauYe€HHE LEIOYUCICHHOTO BBIPAXKEHMS, 3a/IaHHOTO B BUJE
CTpOoKH S. BeIpakeHue ompenesnsieTcss CIeAyINMM 00pa3oMm:

<BBIpaXEHHE™> - >1= <rTep™m> | <BBIpaxKeHHE> + <Tepm> |
<BBIPAXXCHUEC> — <TCpM~>

<TepmM> I o= <oueMeHT> | <repM>* <ajeMeHT>

<3JeMEeHT> II= <mudpa> | (<BbpakeHue>)

Recurl?/ . BeiBecTd 3HaUYE€HHE 1IEIIOYMCICHHOTO BBIPAXXEHUS, 3aJTaHHOTO B BUJIC
CTpOoKH S. BbIpakeHue ompenessieTcs: CIeAYINMM 00pa3oM:

<BBIpaXCHHE™> 1= <uudpa> |
(<BBIpaXKEHHE><3HAK><BBIpAKECHUE™>)
<3HaK> = oA —|*

Recurl8-. IlpoBeputrh NpaBUIBHOCTb BBIPAXKEHUS, 3aJaHHOTO B BHJIE HEMYCTOH
CTPOKH S (BBIp@XXEHHE ONPENEAETCS MO TEM K€ MpaBuiIaM, YTO U B 3aJaHUU
Recurl7). Ecinu BbIpakeHHe COCTABJICHO MPaBUJIbHO, TO BhIBECTH TRUE, MHaye
BbIBECTHU FALSE.

Recurl9. IlpoBepuTh MNpaBUIBHOCTh BBIPAYKEHUSI, 3aJJaHHOTO B BHUJE HEMYCTOU
CTpPOKU S (BbIpaXXCHHE OMpENENsIeTCs MO TEeM K€ IMpaBWiIaM, 4TO M B 3aja-
Hun Recurl7). Ecnu BbIpakeHHE COCTaBIEHO MpPaBUJIBbHO, TO BbIBeCTH 0, B
IPOTUBHOM CJIy4ae BBIBECTH HOMEpP MEPBOrO OLIMOOYHOIO, JUIIHETO WM HEJO-
CTAIOIIET0 CHMBOJIA B CTPOKE S.

Recur20. BeiBecTH 3Ha4YCHHE IIEIOYUCICHHOTO BBIPAKCHUS, 33JJaHHOTO B BHJIC
CTpokH S. BeipaxkeHue ompeaensercs cieayronmM oopasom (pyHkius M Bo3-
BpallacT MaKCUMAaJIbHBIH U3 CBOMX IAapaMeTpoB, a (PYHKIUS M — MUHUMAJIb-
HBIi1):

<BplpakeHHEe> 1= <mudpa> | M(<BbIpakeHHE> , <BBIPOKECHUE>) |
m(<BBIpAXKEHUE™> , <BBIPAKECHHE™>)
Recur2l. BeiBecTr 3HaU€HHE JIOTUYECKOTO BBIPAXKEHUS, 3aJJaHHOTO B BHUJE CTPO-
ki S. BeipaxkeHue ompeneisercs cieayoomum odpazom («T» — TRUE, «F» —
FALSE):



<pplpakenue> - = T | F| And(<BbipakeHue> , <BbIpakeHHEC™>) |
Or(<BbIpaxeHHe> , <BBIPAKECHUE™>)
Recur22. BeiBecTH 3HaYeHHE IEIOYHCICHHOTO BBIPAKEHHUS, 3aJaHHOTO B BHIE
cTpoku S. BelpaxkeHue ompezensercs cieayomum oopazom (pynkuus M Bo3-
BpalaeT MaKCUMAaJbHBIA U3 CBOMX MapaMeTpoB, a (QYHKIMS M — MUHUMAJIb-

HBII):
<BpIpakeHHe> - I= <mudpa> | M(<mapamerpsr>) | m(<napameTpbr>)
<mapaMmeTper> - 1= <BBbIpaXXCHHE> | <BBIpaKECHHEC™> , <[TapaMeTPbl>

Recur23. BeiBecTH 3Ha4Y€HUE JIOTUYECKOI'O BBIPAKEHMS, 33JaHHOIO B BUJE CTPO-
ku S. BeipaxkeHue omnpezensiercs: cieayromum oopa3om («T» — TRUE, «F» —

FALSE):
<pplpaxkerne> - := T |F | And(<napamerpsr>) | Or(<napameTpnr>)
<mapamMeTppr> 1= <BBIpaOKEHHE™> | <BBIpOKEHHE™> , <ITapaMeTphr>

Recur24. BriBecTu 3Ha4eHHE JIOTHUECKOTO BBIPAKEHUS, 33JaHHOTO B BHUJE CTPO-
ku S. BeipaxkeHue omnpezaensieTcs ciuenyromuM oopazom («T» — TRUE, «F» —

FALSE):
<pplpaxkene> ::= T |F | And(<napamerpnr>) |
Or(<mapametpbr>) | Not(<BbIpaxkeHne>)
<mapamMeTppr> I :1= <BBIpOKEHHE™> | <BBIpOKEHHE™> , <ITapaMeTphr>

ITepebop ¢ Bo3BpaTOM

Recur25-. Jlano nepeBo riayouns! N, kakaas BHyTpEHHSS BEpIIMHA KOTOPOTO UMEET
K (< 10) HemocpenctBeHHbIX MOTOMKOB (HyMmepytorcs oT 1 nmo K). Kopens
nepesa umeer Homep 0. 3amucaTh B TEKCTOBBIM (haill ¢ JaHHBIM MMEHEM BCE
BO3MOXKHBIE TIyTH, BEAYIIME OT KOpPHS K JUCThAM. [lepeOuparh myTH, HaunHas
C «CaMmoro JIEBOTO» M 3aKaHYMBas «CaMbIM MpPaBbIM» (IIPH ATOM TMEPBBHIMU
3aMEHATh KOHEYHbIE 3JIEMEHTHI IIyTH).

Recur26. [lano nepeBo riayOounsl N, Kaxxaass BHyTPEHHsSI BEpIIMHA KOTOPOTO HMe-
et K (< 10) mHenocpenctBeHHBIX MOTOMKOB (HyMepytores ot 1 mo K). Kopenn
nepesa umeer Homep 0. 3amucaTh B TEKCTOBBIM (haill ¢ JaHHBIM MMEHEM BCe
MyTH, BEAYILIUE OT KOPHS K JUCTHAM U YJOBJIECTBOPSIOIINE CIEIYIOMIEMY YCIIO-
BUIO: HUKAaKHE COCEIHUE DJIEMEHTBl IIyTH HE HYMEpPYIOTCS OJHOW M TOH ke
nudpoii. I[lopsaok nmepedbopa myTeil Takoil ke, Kak B 3amanuu Recur2s.

Recur27. Jlano nepeso rryomasl N (N — geTHOe), Kakaas BHYTPECHHSS BEpIIMHA



N36paHHble 3agaHnsa 13 pasnuyHbIX rpynn 111
KOTOPOTO MMEET 2 HemocpeCTBEHHbIX nmoToMka: A ¢ Becom 1 u B ¢ Becom 1.
Kopens nepesa C umeer Bec (. 3amucath B TEKCTOBBIN (Dailyl ¢ JaHHBIM HMEHEM
BCE IyTH OT KOPHS K JIUCTHSIM, YIOBJICTBOPSIONINE CICAYIOIMIEMY YCIOBHIO:
cyMMapHbIii Bec 3neMeHToB Iyt paBeH 0. Ilopsmok mepebopa myTeil Takoit
’Ke, Kak B 3a7aHum Recur2s.

Recur28. Jlano nepeo rinyounsl N Toro ske Ttuma, 4yTo W B 3amaHun Recur2?.
3anmcaTh B TEKCTOBBIN (Dailyl ¢ JaHHBIM UMEHEM BCE MYTU OT KOPHSI K JIUCTHSIM,
YIOBJICTBOPSIONINE CIICAYIOMIEMY YCJIOBHIO: CYMMAapHBIM BeC AJIEMEHTOB IS
J000T0 HAaYaIbHOTO OTpe3Ka MyTH HeoTpulareneH. [lopsmok mepebopa myTeit
TaKOH K€, Kak B 3a7aHuu Recur2s.

Recur29. Jlano nepeBo riyOunbl N, kKaxkias BHyTPEHHSSI BEPIIMHA KOTOPOTO UMEET
3 HemocpencTBeHHBIX ToToMKa: A ¢ Becom 1, B ¢ Becom 0 u C ¢ Becom—L1.
Kopens nepeBa D umeer Bec 0. 3amucaTh B TEKCTOBBIN (halijl ¢ JaHHBIM HMe-
HEM BCE€ MYTH OT KOPHS K JIMCThSM, YJIOBJICTBOPSIOIINE CJICTYIOIMIUM yCIOBHUSIM:
CyMMapHbBIH BEC 3JIEMEHTOB JJIS JTIOOOTO HAYaJIhbHOTO OTPE3Ka MyTH HETOJIO0XKH-
TeJIeH, a CyMMapHbIi Bec BceX djeMeHTOB myTu paBeH 0. [lopsgox mepebopa
MyTel TaKkoM ke, Kak B 3a7jannu Recur2s.

Recur30. [lano nepeBo rimybunsl N Toro sxe tuma, yto ¥ B 3afanuu Recur29. 3a-
McaTh B TEKCTOBBIM (hailyl C JaHHBIM UMEHEM BCE MyTH OT KOPHS K JIUCTHSIM,
YAOBJIETBOPSIONINE CIACAYIONIMM YCJIOBHUSIM: HUKAKHUE COCEIHHE DJIEMEHTHI ITy-
TH HE 0003HAYAIOTCS OJHOW W TOHM ke OYyKBOM, a CyMMapHBI BEC BCEX JJie-
MeHToB TyTH paBeH 0. Ilopsmok mepebopa myTe Tako ke, Kak B 3aJaHUU
Recur25.
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3
BBEJAEHHUE

B Hactosmee Bpems ocoboe 3Haue€HUE ISl BCEX OTpacieidl 3KOHOMMKH
NpUHUMAeT aBTOMATU3allUs IPOM3BOJCTBEHHBIX IMporeccoB. [l pazpaboTku
OpUIOKEHUH MacmTaba NpeanpusTHs HEoOXOAMMO BJaleTh COBPEMEHHBIMU
METOJaMU  CO3[aHUSl  CJOXKHBIX  NPOTPAaMMHBIX  MPOJYKTOB, a  TaKxke
MHCTPYMEHTapUeM pa3padOTKU MPOTrPAMMHBIX CPE/ICTB.

Oco0oe 3HaYeHHe Mpu MOATOTOBKE CHEIHaNucTa B cepe MHPOPMALIMOHHBIX
CUCTEM M TEXHOJOTMM MMEeT MpakTH4ecKass TMOATOTOBKA  CHELHAIUCTA:
NPOM3BOJICTBEHHbIE  3aJlaud  aBTOMATU3allMU  CBA3aHbBI C  MHOTOIOTOYHBIM
IpOrpaMMHUPOBAHUEM, HCIOJIb30BaHUEM 0a3 JaHHBIX, NPUMEHEHHEM CII0KHBIX
CTPYKTYp JaHHBIX.

CHOXXHOCTh OCBOCHHS TEXHOJIOTHI MPOTPaMMHUpPOBAHUS, B COBOKYITHOCTU C
MOCTOSTHHBIM POCTOM 3HAYMMOCTH HH(QOPMAIIMOHHBIX TEXHOJOTHMM, yKa3bIBaeT Ha
HE0O0XO0IMMOCTh MOATOTOBKH CIIEUAINCTOB B 00JIACTH MIPOrPaMMHUPOBAHHUS.

OcHOBHasi 1eJb M3YYEHUS JUCHUIUIMHBI «OCHOBBI ANTOPUTMHU3ALNUA U
IPOrpaMMHUPOBAHUSA»: W3YYCHHE M TOJyUYEHHE MPAKTUUYECKHX HaBBIKOB B 00JacTd
COBPEMEHHBIX CpEICTB M METOAOB pa3pabOTKH, aJrOpPUTMOB, OCHOBHBIX
CUHTAKCHUYECKUX KOHCTPYKIUS S3bIKa BHICOKOT'O YPOBHSI.

3amadyamMu  U3y4deHUs ~ JUCHUIUIMHBI ~ «OCHOBBI  QITOPUTMHU3ALUU U

MIPOTPaMMHUPOBAHUSD) SBIISIIOTCS:

— YCBOEHHE TEOPETUUYECKUX 3HAHUU O CTPYKTYpPE M NPUHLMIAX MOCTPOCHHUS
COBpCMCHHBIX HporpaMMHBIX KOMIIJICKCOB, a TaKXE 06 apXI/ITCKType COBpCMCHHBIX
MPOTPAaMMHBIX TUTATGOPM IJII aBTOMATU3AIMK MPOSKTUPOBAHUS MHGOPMAIIMOHHBIX
CHUCTEM,;

- IMOJIYUYCHHC IMPAaKTHYCCKUX HABBIKOB p8,3pa60TKI/I HpI/IJIO)KeHI/Iﬁ C
UCIIOJIb30BaHUEM SI3bIKA BHICOKOTO YpoBHs C#;

- I/IBYHCHI/IG OCHOBHBIX aJIFOPI/ITMI/I‘-IeCKI/IX HpI/IeMOB peHIeHI/IH 3a1a4 C
ucnojsirzoBanueM C#;

— OCBOGHHE MPUHIIUIIOB pa3pabOTKA MPOrpaMMHOTO 00ECTIeUeHHs Ha OCHOBE
texnosoruit Microsoft NET Framework;

— OCBOCHHUC IMPHUHIUIIOB HCITIOJb30BaHNA IMCPCICKTHUBHBIX MHCTPYMCHTAJIbHBIX



4
CPENCTB pa3padOTKU U NPOEKTUPOBAHUS ITPUIIOKEHUH.

3HaHUs, IOJIy4CHHBIE CTYIAEHTAaMU B pE3YyJIbTaTe€ BBINOJIHEHUSA 3aJaHUU
7a00paTOPHOTO NPAKTUKYMA, O3BOJIUT CTYAEHTAM NPHUMEHSTh MOJyYEHHbIE 3HAHMS
npu pa3paboTke MPOrpaMMHBIX CPEJICTB, Kak JJisi 00pa3oBaTeNbHBIX IEJIEH, TaK U B

po(ecCUOHAILHOM I€SITEIbHOCTH.



5
TEMA 1 OCHOBBI C#: CHHTAKCHC, TUTBbI JAHHBIX, KOHCOJILHBI
BBOJ-BBIBO/I
JABOPATOPHASI PABOTA 1. CTPYKTYPA KOHCOJIbHOT'O
MPUJIOKEHUS B C#

1. [lenb u conepkaHue

[lenr maGopaTopHOW paOOTHI: HAYYUThCS paboTaTh C TMEPEMEHHBIMU U
KOHCTaHTaMHU MTPOCTHIX TUTIOB B CH.

3agaun 1a0opaTOpHOM PabOTHI:

— HAYYIUTHCS OOBSBIISATH TIEPEMEHHBIC TIPOCTHIX THUIIOB B si3bike CH#;

— HAYYUTHCS OOBSIBIISATH KOHCTAHTHI MTPOCTHIX THUIIOB B si3bike CH,;

— Hay4HTbCA BBIMOJHATH TPOCTEHININE JEHCTBUS C TIEPEMEHHBIMH U

KOHCTaHTaMU.

2. ®opmMupyemMble KOMIETCHIINN

JlabopatopHass pabora HampaBieHa Ha (GOPMUPOBAHHE  CIEAYIOIINX
KOMITETEHIIHM:

— CIOCOOHOCTh K MPOEKTHUPOBAaHUIO  0a30BBIX U PUKIIATHBIX
uHbOopMaInoHHBIX TexHojorui (ITK-11);

— CIOCOOHOCTH  pa3pabarpIBaTh CpEACTBA pealu3alud  UHGOPMALMOHHBIX
TEXHOJIOT U (MeTognueckue, MH(POPMAIMOHHEIE, MaTeMaTU4YECKHE,

AITOPUTMHUYECKHE, TeXHUYeCKUe U nmporpammiubie) (ITK-12).

3. Teoperuueckas 4acTb

PaccMoTpuM CTpYKTYpy KOHCOJIBHOTO MPUITIOKEHHS Ha sA3bike C#, CO3MaHHOTO

¢ ucnoib3oBanueM cpeacts MS Visual Studio (puc. 1.1).



Husing System;
using System.Collections.Generic;

. i / 1. ITogxnmroueHue
using System.Lling;

. MIPOCTPAHCTB UMCH
_using System.Text;

=lnamespace LR_Onre

2. ITonb30BarenbCcKoe

1 IIPOCTPAHCTBO UMEH
= class Progr

1

= static woid Main(string[] args) 3. ObpaBnenue Kacca

Ff 3pece HOAWMO MWCATE KoL Nporpavve

4. O6bsBireHne metona Main

3

Pucynok 1.1 — McxoaHbIi KO KOHCOBHOTO MTPUIIOKEHHUS.

B uHTEepakTMBHOM pelakTope Koja cpelbl pa3palOTKU KOJ MOXKET ObITh
CBEpHYT/ pa3BEepHYT C MCIOJIH30BAaHHEM KHOMOK +/-, BHeIpeHHbIX B ko1. Ha puc. 1.1
B oOsiacTu |1 Moka3zaHO MOAKIIOYEHHE MPOCTPAHCTB UMEH (OMOIMOTEK, COAepKAIIUX
CTaHJapTHBIC HHCTPYMEHTBI) C UCIIOJIB30BAHUEM 3ape3epBUPOBAHHOTO CJI0Ba USING.

[Iporpammuct cam co3gaer cBoe NpocTpaHcTBO UMEH ¢ umeHeMm LR One (2), B
KOTOPOM OOBSBIIIETCA Kilacc ¢ MMeHeM Program.

B xmacce Program oOwsiBnen omua merox — ¢yHkuus Main (mapamerpsl
(GYHKIIUM HE pacCMaTPUBAEM).

Oyukius Main uMeer ocoO€HHOE 3HAYeHHE B MIPOrpaMMHUPOBAHUM HA SI3bIKaX
C, C++u CH.

Oynkuio Main Ha3bIBAIOT «TOYKOW BXOJa», TO €CTh HAYaJIOM BBITIOJTHEHUS
nporpaMMbl. Jlamee MBI PacCMOTPUM TMPUIOKEHHS, COJEpKallie MHOXKECTBO
¢bynakiuii. OnepanmoHHasi CHCTeMa 3HAeT C KakoW HMMEHHO (QYHKIUM HadaThb
BBITIOJIHEHHUE TIporpamMmbl — ¢ QyHKIu Main. O4eBUIHO, YTO UMS ATOU (DYHKIMH
MEHSTh HENb3s. JTO JOJDKEH OBITh CTAaTHUECKUHA METOJA Kiacca (WU CTPYKTYpHI),
BO3Bpalaomui 1100 3HaueHue Tuma int, 1u60 void. Xots Hepeako MoaudukaTop
public yka3piBaeTCsi SIBHO, TOCKOJIbKY IO OINPEACICHUIO 3TOT METOJ JOJIKEH ObITh
BbI3BaH M3BHE MPOrPaMMbI, HA CaMOM JeJfie HEBaXXKHO, KaKOM ypOBEHb JOCTYIa B
Ha3HAuYUTE METOAY TOYKU BXoaa. OH 3almyCTUTCS, JaKe €CJIM Bbl IOMETUTE €ro Kak

private.
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Korna xommmmupyercss koncombHoe wim Windows-ipunoxenne C#, 1o
YMOJTYAHUIO KOMIUJISITOP UILET B TOUHOCTH OJMH MeTo Main () ¢ ONMCaHHOMN BBIIIE
CUTHaTypoil B JI000OM Kjlacce M JieJaeT ero TOYKOW BXxoja mporpaMmbl. Ecmu
CyIIeCTBYeT 0oJiee 0JHOro MeTo1a Main (), KOMIMIJISITOP BO3BpaIaeT cooOiieHne oo
ommoKe.

OOpatuTe BHHMMAaHHME Ha BIIOKEHHOCTh KOHCTPYKIMH Ha puc. 1.1: B
npoctpanctBo UMeH LR One BnoxkeH knacc Program, B kiacc Program BiokeHa
¢ynkus Main. B cBoio odepenn, B pyHkuuu Main conmepikarcs MHCTPYKIMHM Ha
sa3bike CH-K0/, KOTOPbIA HAYHET BBIMOIHATHCS IIPU CTAPTE IPOTPAMMBI.

B C#, kak u B apyrux C-moJOOHBIX S3bIKaX, OOJBIIMHCTBO OIEPATOPOB
3aBEpUIAIOTCS TOYKOM C 3amsTON (;) M MOTYT MPOJOJIKATHCS B HECKOJIBKHX CTPOKax
0e3 HEOOXOJAMMOCTH yKa3aHWsd 3Haka IepeHoca. Omeparopbl MOTYT  OBITh
oObeMHEHbI B OJ0KM ¢ moMoInbio ¢urypueix ckobok ({ }). OnpHocTpouHbie
KOMMEHTApUU HAYMHAIOTCSI C TBOMHOTO ciema (//), a MHOTOCTPOUYHBIE — COCTIEIIa CO
3BE3/JI0YKOM (/*) M 3aKaHUMBAIOTCS MPOTHUBOIOJIOXKHONW KOMOWHamuein (*/). B aTux
acriektax si3plk C# uaentuuen C++ u Java.

Cnenyer Takke HNOMHHTb O TOM, 4TO s13bIK C# YyBCTBUTEJIEH K PETHCTPY
CHUMBOJIOB. JTO 3HAa4YMUT, 4TO NEpeMeHHble ¢ uMeHamMu myVar u MyVar sBisroTcs
pa3HBIMU.

[TpuunHa mnpuCyTCTBUs ormepaTopa USINg B (aiiie Program.cs cesizaHa c
UCIOJIb30BAaHUEM OMOJIMOTEUYHBIX KIIACCOB.

Becy xon C# nomkeH conaepkatbcsi BHYTpH Kiacca. OObsBIEHHE Kiacca
COCTOUT W3 KJIFOUEBOro cjoBa Class, 3a KOTOpbIM clielyeT WMsi Kiacca W mapa
burypHsix ckoOOK. Bech KO, acCOIMUPOBAHHBIM C 3TUM KJIacCOM, pa3MelaeTcs

MEXIY S TUMU CKOOKaMHU.

4. O6opyaoBaHNE U MaTEPUATIBI

Jlnst  BbIMOJIHEHUST J1a0OpaTOpHOM padOThl PEKOMEHAYETCS MCHOJIb30BaTh

NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOMIMMHU XapaKTepUCTUKaMU: 64-pa3psaHblil
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(x64) porieccop ¢ TakToBoM yactoToit 1 I'T11 u BeIIE, oneparuBHas naMath — 1 [0 u
BBIIIIE, CBOOOJHOE ITUCKOBOE TPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrporictBo DirectX 9. TlporpamMHoe oOecriedeHue: OIEpalMoHHAs CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

5. Yka3zaHnus 1o TeXxHuke 6e301acHOCTH

Texnuka  0e€30MacHOCTH TPHU  BHINOJHEHHH  JIAOOPATOPHOM  padOTHI
oTpeesaeTcss OOIMENPUHITON JUIsl TOJB30BaTeNe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSATETPHO HE MPOU3BOAUTH PEMOHT MEPCOHATBFHOTO KOMITBIOTEPA, YCTAaHOBKY
U yJaJIeHue MporpaMMHOro o0ecredeHus; B CIy4ae HEUCIIPAaBHOCTU MEPCOHAIBLHOTO
KOMITBIOTEpa COOOIIUTh 00 ATOM OOCIY>XKMBAIOIIEMYy IEPCOHANy J1abopaTopuu; He
KacaTbCsl JJIEKTPUUYECKHX PO3ETOK METAUIMUECKUMU IpeIMeTaMH; pabdouee MecTo
M0JIb30BATENsl MEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEP’KAaThCS B YHCTOTE; HE

pa3pemacTCs BO3JIC IICPCOHATIbHOT'O KOMIIBIOTCPA IPUHUMATD ITUITY, HAITUTKH.

6. MeToiMKa v MOPsII0K BBITTOJTHEHUS PaOOThI

1. Co3znaiiTe KOHCOIBHOE MPUIIOKEHHE, JIJI1 STOTO BBIMOJIHUTE CIEAYIOIINE
JEUCTBUS:

1.1 Bribepute komanay rinasaoro mexio File— New — Project...

1.2 B otkpeiBIIEMcs 1uanoroBoM okHe (puc. 1.2) BeiOepute
HE0OXO0MMbIEe HACTPOMKH JJIsl CO3aBaeMoro npoekra: s3bik Visual C#;

dpeiimBopk: .NET Framework 4; ma6yion: Console Application.



New Project

Recent Templates | MET Framework 4 - | Sork: by: |DeFauIt bt |
Installed Templates
E ‘Windows Forms Application cﬁ Excel Type: Visual C#
= Wisual C# . ) )
) 4 A |=z4 A project for creating a cormand-line
Windows . [&] wrF Application A Cutlg application
Weh '-_5 Console Application cﬁ Word
Office e =
-3 ASP.MET Web Applicatio s Ackivi
Cloud Console Application |
Reporting I@ Class Library He  WCF
S'l‘arelpiint E3  ASP.MET MVC 2 Web Application 8 open
Silverlight
Test E Silverlight: Application E Crysh
WCF ﬁ.ﬁ Silverlight Class Library
‘WiorkFlows
= I . -
Other Lanquages E Silverlight Business Application
Other Project Types ﬁ.ﬁ WCF RIA Services Class Library
= .
?attaI;asx.e ' S8 WCF Service Application
#| Test Projects
S ASP.MET Dynamic Data Entities Wehb...
Online Templates
© Enatle Windows Azure Toals
£ L}
Marme: | LR_One |
Location: | [} TexXHONOM MM NPOrPaMMHpoBaHHA T v |
Solution: |Create ey solution v |
Solution name: |LR_One | [#]ccreate directary for solution
[add to source conkrol

PI/ICYHOK 1.2 - COS,Z[&HI’IG HOBOT'O ITPOCKTAa KOHCOJBbHOTO IIPHUIIOKCHHA.

1.3 B texcroBoMm nosie Name BBeuTe UMsI IPOEKTa (Harpumep
LR _One).
14 B texcroBoMm mosie Location BeIOEpUTE MECTO COXpaHECHUS

HOBOTO MPOCKTA.

1.5 Ycranorute (raxok-nepekimouatens «Create directory for

solution».
1.6 Haxwmute kHonky «OK»,
2. [Tocne BbImoHEHUs MyHKTa 1 B cpese pa3paboTKU OTKPOETCsl HOBBIN

COo3JIaHHbIN MpoeKT (puc. 1.3).



LR_One - Microsoft Visual Studio
Elle Edit Wiew Refactor Project Build Debug Team Data Tools Test Window Help
@9 - -E-2 b P [Debug ~| [xe8 ~| | # | vacandies - | 55 = G 2 e B D
208 B BRSOk O JqaT|BA-
Program.cs X Salution Explarer
& 5 L [ 1 =
Flusing System; |; Solution 'LR_One' {1 project)
using System.Collections.Generic; = 5 LR_One
using System.Ling; |=d| Properties

using System.Text; [:3] References
] Program,cs

namespace LR_One

=]

€

El class Program
.

{

static void Main(string[] args)

Errar List
O 0 Errors | _ﬂ 0 YWarnings ‘ \!) 0 Messages

Description Line Calumn Project

EYdieg *& Find Symbol Results BB Test Results B9 Test Runs 2 B8 < salution Explorer

Pucynok 1.3 — HoBblif mpoeKT, 3arpy>KEHHbBIN B cpely pa3pabOTKu: BKJIaIKa
«Solution Explorer» otobpaxaeT cocTaB mpoekTa (Hac HHTEPECYeT TOJIBKO (haiii
Program.cs); B jieBoii yacTu okHa (CBEpXy) OTKPHIT ¢aiin Program.cs B penakrope

KoJa.

3. Ha nanHom sTarne HeoOX0AMMO 03HAKOMUTBCS CO CTPYKTYpPOI

UCXOAHOTO (haiia KOHCOJIBHOTO priioxeHus (puc. 1.4).

Husing System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

=lnamespace LR_One

1

= class Program

1

= static woid Main(string[] args)

1

J/ 3peck HeoBbxogumo NMUCATE KOS NporpamMMe

3

Pucynoxk 1.4 — Ucxoaublit ¢aiia KOHCOILHOTO MPUIIOKEHUS.
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4, Bech ko1 mporpaMMbl HE0OXOAMMO MUCaTh BHYTpU QyHKIMH Main.
5. Jns moctpoeHust cOOpku (UCIHOIHsIEMOro exe-(aiina) BBIMOJHUTE

komanay riaBHoro menro Build — Build Solution (mmu wcmosb3oBath TOpsIAyIO

knaBuiry F6). TTocne aToro cOopka co3mgana, HO MPUIIOKEHUE HE OyJET 3aITyIIeHO
ABTOMATHYECKH.
6. Jlns cozmaHusi COOPKM M TIOCJICAYOIIETO 3alycKa MPOrpaMMbl MOYKHO

BOCIIOJIb30BaThCsl kKomaumol Debug — Start Debugging rtiaBHOTO MEHIO Cpeibl

pa3pabOTKN WM HaXXKaTh KHOMKY MaHEIH WHCTPYMEHTOB ¥ Start Debugging (F5).

MO03KHO Tak)Ke UCI0Ib30BaTh TOpsAYyto KinaBuiy F5.

7. 3amycTUTe MNPUIOKEHHE Ha BBINOJIHEHWE OJHUM W3  METOOB,
yKa3aHHBIX B MyHKTE 6. OKHO KOHCOJIbBHOTO TPHJIOKEHUS MOSBUTCS U UCUE3HET. ITO
03HAYaeT, YTO MPWIOKEHUE  BBIMOJHWIO BCE  KOMaHJIbl,  HalMCaHHBIC
IPOrpaMMHUCTOM, U 3aBEPILUIIO CBOIO padoTy.

8. Jlns  yaepkaHuss OKHAa Ha DJKpaHE HU3MEHUTE WCXOJHBbIM (aiin B
COOTBETCTBUHM C pUCYHKOM 1.5. B ¢ynkumu Main no0GaBieH BBI30OB TOJIBKO OJIHOM
komauael Console.DeadKey ( ) — »Ta ¢yHKIUS OCTaHABIWUBACT BBHITIOJHCHHE

IIporpaMmsal U XKIACT, KOTAa IMOJIb30BAaTC/Ib HAXKMCT J'IIO6YIO KJIaBUIITY.

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

“Inamespace LR_One

1

= class Program

1

= static void Main(string[] args)

{

L
I

Console.Readkey();

b
Pucynok 1.5 — Ucxoauslii haiia KOHCOMBHOTO MPUIIOKEHUS AJIs

MNpCAOTBPAICHUA 3aKPbITUA OKHA KOHCOJIBHOI'O ITPHUJIOKCHUS.

9. 3amycTuTe W3MEHEHHOE TMPWJIOKEHWEe, YyOeauTech, UYTO  OKHO

yAEPKUBAETCS HA dKpaHE.
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10. JloGaBbTe HECKOILKO CTPOK KOJIa B UCXOHBIN (aiin (puc. 1.6).

—-lusing System;

using System.Collections.Generic;
using System.Ling;

(using System.Text;

—namespace LR _One

1
- class Program
{
- static veid Main(string[] args)
{
Console.Writeline(“NabopaTopuan paboTta W1");
Conscle.WriteLine{"");
Console.Writeline("Bunonvun: Heanocs WeBan weBaHoBu«");
Console.Writeline("rpynna: WCTG-121");
Console.Writeline( "Hanmenceanne JIP: CTPYKTYPa KOMCONBHOrC Npuackedua’);
Conscle.WriteLine{"");
Console.Writeline("gnA sasepwesna paboTe nporpasse HasMATE Axbyi knaswuy...");
Console.ReadKey();
}
}
}

Pucynok 1.6 — Ucxonuslii (paiin KOHCOTBHOTO MPUIIOKEHUS AJIs BEIBOIA

uH(pOpMAaIIMU Ha SKPaH.

11. BHuMAaTenpHO M3Y4YUTE MUCXOAHBIA KOJA Ipumepa Ha puc. 1.5. 3anycrure
IPUIIO’KEHUE U YOETUTECH, YTO OTCYTCTBYIOT OIIMOKU U MH(POPMAIIUS BBIBOIUTCS.

12. BrImosHUTE MHIUBUIYAIBHOE 3aaHNE.

MuaauBuayansHOE 3a/1aHKeE.

N3MeHnnTe nOpuiokKEHHE, CO3JaHHOE B  XOJI€  BBINOJHEHUS  JaHHOMU
nabopaTopHOil paboOThl TakuM 00pa3oM, 4YTOOBI MpOrpaMMa BBIBOJWJIA Ha JKpaH
CIIemyIonTyto nHpopMaIuo (Kaxaplid CTYASHT JOJKEH UCIIOJIH30BATh MEPCOHAIBHYIO
uHpopmaruto o cede):

— HaszBanue u HoMep 1abopaTopHOil paboTHI;

— ®UO crynenra;

— I'pynmna cryaenTa u mudp cnenuaibHOCTH;

— JlaTta po>KIeHUS CTYICHTA;

— HacenieHHbIi TyHKT NOCTOSIHHOTO MECTA KUTEJIbCTBA CTY/ICHTA;

— JItoOuMBIi TTpeIMET B IIKOJIE;
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— Kparkoe onucanue yBnedueHuit, Xxo00u, UHTEPECOB.

7. Coneprxanue oTdera u ero opma

Otuer 1o 1abopaTopHOM paboTe TOJKEH COAECPKATh:

1. Homep u Ha3BaHue 1a00paToOpHOM pabOTHI.

2. llenu naGopatopHOi pabOTHI.

3. OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI.

4. DOxpaHHble (GOpPMBI M JHMCTUHI MPOTrPAMMHOIO KOJa, IOKA3bIBAIOIIUE
HOPSZIOK BBINOJIHEHUS JJAOOPATOPHOU pabOThl, U PE3YJIbTATHI, IOJIyYEHHBIE B XOJ€ €€
BBITIOJTHEHHUS.

OT4er O BBINOJHEHHUH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CAAETCA

IpernogaBaTclIro.

8. KoHTpoJsibHBIE BONPOCHI

1. Kakas QyHKIUs ©MeeT 0COOEHHOE 3HAYCHHE TIPH BBITTOJIHCHUH TIPOTPAMMBbI
Ha si3piKkax C, C++, C#?

2. Yto Takoe «ToYKa BX0Jia» B MporpaMmme?

3. Kak BbI IOHMMaeTe TEPMHHBI «IIPOCTPAHCTBA MMEHY», «KJIACC», «METOIY,
«pyHKIMSN?

4. Yem OTIMYACTCS CTPYKTypa KOHCOJIBHOTO TPHWIOKECHHS OT TPHIIOKCHHUS,

IIOCTPOCHHOTO C HCIOJIb30BaHueM TexHooruii Windows Forms, WPF?

9. Cnucok nurepaTypsl

Jl51s BBIMOTHEHUS 1a00paTOPHOM pabOTHI, P MOATOTOBKE K 3aIIHUTE, a TAKXKe

AJIs1 OTBETAa HAa KOHTPOJBHBIC BOIIPOCHBI PECKOMCEHAYCTCA HCIIOJb30BATh CIACAYIIHC

uctounuku: [1-3].
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TEMA 1 OCHOBBI C#: CUHTAKCHUC, TUTIBI JAHHBIX, KOHCOJbHbIN

BBO/I-BBIBO/]

JIABOPATOPHASA PABOTA 2. IPEJONPEAEJEHHBIE TUIIBIJAHHBIX,

IHEPEMEHHBIE, KOHCTAHTbBI

1. [lenb u conepxanue

[lenr maGopaTopHOW paOOTHI: HAYYUThCS paboOTaTh C TMEPEMEHHBIMU U
KOHCTAHTaMHU ITPOCTHIX TUTIOB B CH.

3agaun 1a0opaTOpHOM PabOTHI:

— HAYIUTHCS OOBSBIISATH TIEPEMEHHBIC TTPOCTHIX THUIIOB B si3bike CH#;

— HAYYUTHCS OOBSIBIISATH KOHCTAHTHI ITPOCTHIX THUIIOB B si3bIKe CH;

— HAy4HMTbCA BBIMOJHATH MPOCTEHINME JEHUCTBUS C TIEPEMEHHBIMH U
KOHCTaHTaMH.

2. TeopeTnueckas 4acTb

[lepen BeIMOTHEHWEM JabOpaTOpPHOW pabOTHl HEOOXOAWMMO  H3YUYHUTh
Marepuanbl jgekiuid. Cinenyer noHuMarh npuHiun aeneHus tanoB NET Ha Tumsl
3HAYCHUH M CCHIIIOYHBIEC THIIEI.

B nannoit maGoparopHoii paboTe HEOOXOIWMO OCBOWUTH MPUEMBI PAOOTHI C

npeaonpcaAcIICHHBIMA TUIIAMU 3HAYCHUM.

2.1 Tunel 3Hayenui CH#
SAzeik  C# momnepkuBaeT 8 mpemonpenesieHHbIX 1EeTOYUCIEHHBIX THUITOB
(Tabmuma 2.1).

Tabmuma 2.1 — Iemouunciennsie Tuibl C#.

Nms tuna Tum CTS Onmcanue JlnanasoH
(MUHUMYM :
MaKCUMYM)
shyte System.SByte | 8-6utHOe menoe co 3HaKoM | -128 : 127
short System.Intl6 | 16-OmtHOE  1emoe  co | -32 768 : 32 767
3HAKOM
int System.Int32 | 32-6utHoe  memoe  co | -2 147 483 648
3HAKOM 2 147 483 647
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long System.Int64 | 64-6utHOoe  memoe  co | -253:28-1
3HAKOM

byte System.Byte 8-OutHoe 1ienoe 6e3 3Haka | 0 : 255

ushort System.UIntl6 | 16-6utHoe  1menoe  6e3 | 0 : 65 535
3HaKa

uint System.UInt32 | 32-6utHoe  memoe  6e3 | 0:2%2-1
3HaKa

ulong System.UInt64 | 64-6utHoe  memoe  6e3 | 0: 2%4-1
3HaKa

SA3p1ik C# Taxoke MOICPKUBAET U TUITHI C TJIABAIOIIEH TOUKOM (Tabnwmima 2.2).

Tadomnuma 2.2 — Tunel ¢ mwiasaromeil Toukoit CH.

Nwmst Tun CTS Onucanue Kon-Bo Jnama3oH
THTIA 3HAKOB (MUHUMYM :
MaKCHUMYyM)
float | System.Single | 32-6utHoe ¢ maBatomeit | 7 ot +1.5x107%
TOYKOMN OJMHAPHOMN 1o +3.4x10%
TOYHOCTH
double | System.Double | 64-6utHoe ¢ maBatomeit | 15/16 | or +5.0x1073%4
TOYKOU JIBOMHOM 1o +1.7x10308
TOYHOCTH

B Tabmuue 2.3 npeacrasnen aecatuuablid Tiun C#. JlaHHBIN THTT peann30BaH
JUTSl PUHAHCOBBIX OTICPAIIHA.

Tabmuma 2.3 — Jlecaruunbiii Tum CH.
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HNms tuna Tun CTS Onucanue Kon- JnamnazoH
BO (MUHUMYM :
3HAKOB MaKCUMYM)
decimal System.Decimal | 128-0utHoe c|28 oT +1.0x10°28
IJIaBAKOIIEH TOUYKON B 0 +7.9x10%

JNECATUYHOW HOTALUU

c BBICOKOM

TOYHOCTBIO

Kak 1 BO MHOTHX f3bIKax MPOrpPaMMHUPOBAHMS CYIIECTBYET OYJIEBCKUN THUII

(Tabnuma 2.4).

Tabnuna 2.4 — byneBckuil TUIl.

Nwms tuma Tuno CTS 3HaueHus

bool System.Boolean true nu false

I[HH XpaHCHUA OAWMHOYHBIX CHMBOJIOB B S3LIKC C# HCIIOJIB3YCTCA THUII char

(Tabnuma 2.5)

Tabnuna 2.5 — bynesckuii THM.

Nwms tuna Tun CTS 3HaueHus
char System.Char [IpencraBnsier otnenbHbIA 16-
outaerit (Unicode) cumBo

Jlutepanel THma Char 3amuchIBalOTCS KaK OJAMHOYHBIC, 3aKJIIOUECHHBIE B
OJIMHapHbIE KaBbIYKK CUMBOJIBL: ‘F’, ‘W', ‘11°, “S” u 1.11.
B mepemennbix THma Char MOXKHO XpaHHTb M CIIEHHAIbHBIC CUMBOJIBI B BHC

YIPaBISIFOIIMX TOCTIeI0BaTeIbHOCTEH (Tabmuma 2.6).

Tabmuma 2.6 - IlpencrtaBieHue CUMBOJIOB B BHUAE  YIPABISIOIIUX
MOCIIEIOBATEILHOCTEM.
VYnpasnsronas nocjie10BaTeaIbHOCTh CumBon
\’ OauHOYHAS KaBbIYKA
\” JIBoiiHAs KaBbIUKa
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\\ OOpaTHBIN CIAII

\0 ITycto

\a [IpenynpexaeHue (3ByKOBOM CUTHAI)
\b 3aboi

\f [Tomaua dhopmbl

\n Hosas ctpoka

\r Bo3sBpar kapeTku

\t CuMBO TaOy AU

\v BeprukanbpHast Tabynsius

Ecin OTACIBbHBIC CHUMBOJIbI O6’I>C,Z[I/IHCHI>I B CTpOKY, TO H€06XO,Z[I/IMO

WCIIOJIL30BAaTh THII String, KOTOPBI oToOpaxaeTcst Ha T CTS — System.String.

2.2 OObsIBICHUE U MHULUATTN3AINS TIepeMeHHbBIX B CH#

CuHTtakcuc o0bsBIECHUS TTepeMEHHBIX B C# BBITIISIUT CICTYIONTUM 00pa3oM:

Tun/[aunvix Moenmugpuxamopllepemennoi,

Hanpumep:

int a;

DTOT KOJ OOBSBIACT NMEepeMeHHyr Tuma INt ¢ mmenem a. Kommuisitop He
MO3BOJIUT UCIOJIb30BaTh ATy MEPEMEHHYI0 J0 TeX Iop, MoKa OHa He Oyler
WHUIIMATU3UpOBaHa (T.€. ToKa eif He OyAeT MPUCBOSHO 3HAYCHUE).

JInst uHUIIMaTU3aIuu IEPEMEHHON & HE00X0IMMO HalucaTh CIIeYOUN KOJ:

a = 123;

HepeMeHHy}o MOXXHO MHUIINAJIU3UPOBATH BO BPCMs1 0OBABICHU:

int b = 7;
1503051
string str = "Hello, World!!!";

Cuntakcuc C# mo3BoisieT OOBSBUTH HECKOJIBKO TIEPEMEHHBIX (U
WHUIIAATU3UPOBAT UX) OJTHOTO TUIIA B OJTHOM CHHTAKCHYECKOU KOHCTPYKITUH.
Hampumep:

float b, i, myPerem, U t = 8.3F, z 11 = 23.56F;
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B nannom npumepe oObsiBisiercs 5 mepeMeHHbX Tuna float, HeKOTOpbIie U3

HUX WHUIHUAIU3HUPYIOTCA B ITPOLCCCE 0OBSBJICHUS.

2.3 O0BsaBIIEHNE U HHALIMAIN3A1Ms KOHCTAHT B C#
KoHcTaHTa — 3TO MepeMeHHas, 3HaYeHHWE KOTOPOW HE MEHSCTCS 3a BpeMs
BBITIOJIHEHUS ~ mporpamMmbl. i1 OOBSIBICHHS ~ KOHCTAaHTBI ~ HEOOXOIUMO

BOCIIOJIB30BAaThCA KJIFOUYEBLIM CJIOBOM const. HaanMep:

[}
Hoy

3.14;

const char simw
const double pi

O‘ICBI/II[HO, 4qTO IIpU TaKOM 06’I)HBJICHI/II/I, IIOMEHSATL 3HAYEeHHS SIMV u pl B

nanbHenIIeM Oy 1eT Helb3sl.

3. O0opynoBaHNE U MaTEPUAITBI

Jlnst  BeITIOJTHEHUST JTa0OpaTOpPHOM pabOThI PEKOMEHAYETCS HCIOIb30BaTh
MIEPCOHAIILHBIN KOMITBIOTEP CO CICAYIONMMH XapaKTePUCTHKaMu: 04-pa3psimHbIi
(x64) npoueccop ¢ TakToBo# yactotoi 1 I'T'11 u BeIIE, oniepatuBHas nmamsth — 1 ['0 u
BEIIIIE, CBOOOJHOE MAMCKOBOE MPOCTpaHCTBO — He MeHee 1 [0, rpaduyeckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecreueHue: oOImepaldoHHas CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zanus 110 TEXHUKE 0€30IaCHOCTH

Texnuka  0e€30MacHOCTH TMPHU  BBINOJHEHHH  JIAOOPATOPHOM  pabOTHI
orpenensiercss OOUIETPUHATON AJIs IMOJIb30BaTeNlell MEepCOHAJIbHBIX KOMITBIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOAUTH PEMOHT MEPCOHATBFHOTO KOMITBIOTEPA, YCTAHOBKY
U y/laJeHue IpOorpaMMHOro oOecrieueH s, B Cllydae HeUCIPAaBHOCTH MEPCOHATBHOTO
KOMITbIOTEpa COOOUIMTH 00 3TOM OOCIYKHBAaIOLIEMy IMEPCOHANTy J1abopaTopuu; He

KaCaTbCA IJJICKTPUYICCKHUX PO3CTOK MCTANIMYCCKUMH IIPCAMCTAMM, pa6oqee MECTO
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IMOJIL30BaTCJIA MICPCOHAJIBHOI'O KOMIIBIOTEPA NOJIZKHO COACPKATHCA B YUCTOTEC, HC

pasp€macTCsa BO3JIC IECPCOHAIILHOI'O KOMIIBIOTEPA IIPHUHUMATD IMUINY, HAITUTKHA.

5. MeToiuka v MopsI0K BBITTOJHEHUS paOOThI

1. Co3pmaiite KOHCOJBHOE MPUJIOKEHUE B COOTBETCTBUM C aJITOPUTMOM

OTNMCAaHHOM B JlabopaTtopHoi pabote Nel.

2. U3yunte matepuan B pasaene «TeopeTniueckoe 0O0CHOBAHUE» JTaHHOM

J1a60paTopHOI pabOTHI.

3. Moaudunupyite CXOMHBIN (aiii Kak oKa3aHo Ha puc. 2.1.

oo sl moW s R

=2
iy

16

18
15
28
21
22

using System;
using System.Collections.Generic;
using System.Ling;

|using System.Text;

namespace LR_One

{
class Program
1
static void Main(string[] args)
1
int a3
int b = 7;
string str = "Hello, World!!!™;
a = 123;
Console.Readkey();
h
¥

[}

Pucynok 2.1 — O6bsiBnenue nepeMeHHbix B C#.

4. PaccMOTpUM MpUBEICHHBIN PUMEp MOAPOOHEE:

4.1. B ctpoke 12 00bsBiseTcs IepeMeHHas TUIa int ¢ UMEHEM a.

4.2. B ctpoke 13 00bsBIsICTCS MepeMeHHas Trma int ¢ uMeHeM b, mpuyem npu

00BABICHUHU AJIs1I HEC YCTAHABJIIMBACTCA HAYAJIbHOC 3HAUYCHUC, PAaBHOC 1.

4.3. B ctpoke 15 o0ObsiBasieTcs nmepeMeHHast Tuia String ¢ umMenem Str u

VMHHIAATH3UpYeTCcs: cCTpokoBbIM 3HaueHueM «Hello, World!!!».
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4.4. B ctpoke 17 mepemMeHHON @ NMPUCBAMBAETCS LEJIOYUCICHHOE 3HAYEHUE
123.

5. 3amycTuTe MPUIIOKEHUE HA BBITIOJIHEHUE. Y BAC JOJKHO MOSIBUTHCS MyCTOE
OKHO KOHCOJIBHOTO NMpWIOKEeHHU. OUeBUIHO, YTO MCXOJHBIN KOJ, MPEACTaBICHHBIN
Ha puc. 2.1 He mpeanogaraeT BbIBOIa KaKOH-JIn00 HH(OpMallMK Ha SKpPaH.

6. lns BbiBoma wuwHGOpMAlMKM Ha OSKpaH BOCHOJb3yeMmcs  (pyHKuuen
Console.WriteLine, u3ydennoit B sabopatopHoii padore 1. Jlo6aBUM B HCXOIHBIM

daiin cnenytronme ctpoku (ctpoku 19 — 21 Ha puc. 2.2).
T -inamespace LR_One
7 |1

a = lass Program

==

18 E static void Main(string[] args)
- r

1
int a;
int b = 7;
string str = "Hello, World!!!";
a = 123;
le.WriteLine(a);
le.WriteLine(b);

JMriteLine(str);

|
(-

F
et

Pucynoxk 2.2 — JIoGaBiieHre CTpOK KOJa JJIsI BBIBOAA 3HAUYCHUM 00BSIBICHHBIX

IMCPECMCHHBIX HA 9KpPaAH.

7.B mpumepe Ha puc. 2.2 HCHONB3yeTCS MPOCTOM BBIBOA, TO €CTh UM
NMEePEeMEHHONM  TPOCTO  MepenaeTrcs B KauecTBe  mapamerpa  (QYyHKIHUH
Console.WriteL.ine.

8. na  BemonHenus  ¢opMaTtHOro  BbIBoAa  (u3MeHeHHs — (opmara
MpeICTaBiICHUs] BBIBOAMMON HWHGOpPMaIMK) HEOOXOAWMO pealn30BaTh BBHIBOJ B

cienyroiieM Buje (puc. 2.3 uaMeHnensl crpoku 19-21):
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1 Fusing System;

2 | using System.Collections.Generic;
3 |using System.ling;

4 |using System.Text;

—inamespace LR_Ome

{
E class Program
1

1 static wvoid Main(string[] args)
11 {
12 int a;
13 int b = 7;

15 string str = "Hello, World!|1";
16
17 a = 123;
13
19 Console.Writeline("3Hauenuwe nepemerdod a paedo {8}, a);
2 nsole.WritelLine(™a zxadvexwe nepemexHon b paewo {8}", b);
21 Console.WriteLine("sHauenuwe atb = {@H{1} = {2}", a, b, atb);
22 Console.WriteLine(str);
24 Conscle.ReadKey();
25 }
27

Pucynok 2.3 — BeiBoa nH(opmanuu ¢ UCIoib30BaHUEM (POPMATHBIX CTPOK.

9. BHUMaTeIbHO M3YUYHTE KOJ MOJIYYEHHOM MporpamMmbl, 3aTe€M BBIIIOJIHUTE

WHIUBUIYAJIbHOC 3aIaHNUC.

I/IHZ[I/IBI/IZ[yaIIBHOC 3aJaHHuC.
OObsiBUTE TpeOyeMmble IEepeMEHHbIE, MPUCBOWTE MM HaYaJlbHbIE 3HAYCHMUS
(ompenenuTe CaMOCTOSITEILHO, 3HAYEHUsS KaKOro THUIAa MOTYT NPUHUMATH
NIEpEMEHHBIE), BBIBEJAUTE HA SKPAH C UCMOJIb30BaHUEM (DOPMATHOM CTPOKHU 3HAUCHHUS

NEPEMCHHBIX U PE3YJIbTAT BBIYUCIICHUS BBIPAKCHUS B COOTBCTCTBUC C BAPUAHTOM:

Bapuant Breipaxenne 1iist BBIYUCICHUS
1 F=a 1+b-a-(x+y5)
2 Se=wlll+bt—x+y-w
3 R_x=a-b+b/t—x+f.1_2
4 c=gh+b-g3—x+y/w
5 H=30 hyp XY
d17 4
6 35 f+y
Z—_r+y-f 1
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7 35 a+ Et
a=_ ‘-Z+Z7Z-a—
a 4
8 PO =22 Zvowt G 1.q- AT LYW
G 1 a
9 Se=wlll+bt—x+y-w
10 R _x=a-b+b/t—x+f-1_2
11 g=w-h+b-g3—q3+y/w
12 ee:g'—h+d17/h— +d17+h
d17 4
13 Zze=35+y-f—f+y
f 4
14 t=35-z+z-a—a+Et
a 4
15 p0= 2. zvowtG 1.q- 2TEW
G 1 a
16 Zxy=a_5+b—-a_5-(b+y)
17 ch=£-2+z-f1—f1+Et
fl
18 ch=rx-z+z-f1—M
rx
19 _H =K1+ k2—k3+ SEKE
k3
20 Fy=a l1+b—-a 1-(x+Y)
21 _G_1:y1+y2+y3_w
3
22 R=2-X+2-y—-4-X-y+z2
23 gll=t-z+z-fl—&g
t
24 Y:Z-(z+x)+z/Z—LZ
X+ X
25 Y+z

U=rx-z+z-Y -
X

7. Coneprxanue otdera u ero opma

OtyeT no 1abopatopHo paboTe NOHKEH COACPKATh:

1. Homep u Ha3BaHue 1a00paToOpHON PaOOTHI.
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2. llenn mabopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DOxkpanHble (GOpPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE
HOPSJIOK BBINOJIHEHUS JJAOOPATOPHOU pabOThl, U PE3YJIbTATHI, IOJIyYEHHBIE B XOJ€ €€
BBITIOJTHEHHUSL.

OT4er O BBINOJHEHHUH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CHAETCA

MpernogaBaTclIro.

8. KoHTposibHBIE BOITPOCHI

1. Yto Takoe nepemenHas? Kak o0bsBisieTcs mepeMeHHast?

2. Kak o0psaBisieTcss KoHCTaHTa? YeM KOHCTaHTa OTJIMYAETCs OT IEPEMEHHON ?

3. Kakue tunsl 3Hauenuii npumensitorcs C#?

4. Yem tun char omiimuaeTcst OT Tuma string?

5. Kak npousBoauTcs MHMLIManu3anus nepeMeHHblx? Kak npousBoaurcs
MHUIMAIN3a1Ms KOHCTaHT?

6. Uto Takoe ynpapJsoIKe NOCIe10BaTEIbHOCTH?

9. Criucox nureparypbl

I[JI}I BBITIOJTHCHHUA Ha60paTOpH0ﬁ pa6OTBI, IIpH MOArOTOBKEC K 3allIUTC, 4 TAKXKC

AJIs1 OTBCTAa HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIB30BAThH CIICAYHIUC

uctounuku: [1], [7].
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TEMA 1 OCHOBBI C#: CHHTAKCHC, TUTIbI JAHHBIX, KOHCOJILHBI
BBOJ-BBIBOJI
JABOPATOPHASI PABOTA 3. UCITOJIb30BAHUE BO3MOYKHOCTEM
KOHCOJILHOI'O BBOJIA-BBIBO/IA.

1. [lenb u conepkaHue

HCHL Ha60paTOpHOﬁ pa6OTBII HU3YyUYNUTh KOMaHIbl BBOJA4 W BBIBOJA4 JAdHHBIX B

KOHCOJIBHOM TIPHJIOKECHUH.
3agaun 1a00opaTOpHOM PabOTHI:

— Hay4uuThcs mpuMeHsTh GyHkimu Console.Write u Console.WriteL.ine;
— HayuuThes npuMensaTh pyrknuu Console.Read u Console.ReadLine;

— HAY4YUTHCA UCITIOJIb30BATH (i)OpMaTBI BbIBOJA IJISI PA3JIMYHBIX TUIIOB JAdHHBIX.

2. Teopetuueckas 4acTb

B mnpempigymmx 1abopaTopHBIX pabOTax yke HCIOIb30Bajach KOMaHA
Console.WriteLine. PaccMoTpum ee cHTaKcUC oapoOHee:

Conscle.Writeline{"Crpoka Tekcta");

Ota 3amuch O3HAyaeT BBI3OB CTaTHUECKoro meroga kimacca Console. B
KauecTBe MapameTpa QyHKIUH IepeaeTcs CTpoKa, KOTOPasi BBIBOAUTCS B KOHCOJIb.

CymectByeT Takke QyHKIHUS:
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Console.Write("Crpoka Tekcta");
OTOT METOJ TaKK€ OCYIIECTBIISET BBIBOJ, TOJIBKO HE NEPEBOAUT KAPETKY Ha
CJIEAYIOUIYIO CTPOKY.
PaccMoTpeHHBIE METOABI TakKe IO3BOJISIIOT OCYLIECTBIATH  (hOPMATHBIM

BBIBOJI, aHAJOTUYHBIN PyHKIMU printf si3p1ka Cu, Hanpumep:

inta=188, b=13, c =23, d = 98, e = @;

Conscle.WriteLine("Nepemennan a = {@}, nepemennas b = {1}," +
"nepemenHan ¢ = {2}, " +
"nepemerHan d = {3}, " +

"nepemeHHan e {4}", a, b, c, d, e);

B nmanmHOM mpmMmepe B KadecTBE TMEPBOrO IMapaMeTpa MepenaeTcs CTPOKa,
cojieprkaiiasi Mapkepsl B pUrypHbix ckoOkax. [Ipu BeIBOIe HA MecTa MapKepoB Oy Iy T
MOJICTaBJICHbI TAPaMETPhL, KOTOPBIE CIEAYIOT 32 CTPOKOKIA.

[Ipu ¢popmMaTHOM BBIBOAE MOXHO 33/JaBaTh IIMPHUHY IOJIA BBIBOJA, JIJISI ATOTO

HE0OXOIMMO BOCIIOJIL30BATHCS CJICIYIOIMIUM PUEMOM:

int a = 188, b= 13, ¢ = 23, d = 8, & = &;

Console.WriteLine("NepemerHan a = {&, 5}, nepemenHan b = {1, 5}," +
"nepemenHas ¢ = {2, 5}, " +
"nepemenHan d = {3, 5}, " +

"nepemenHan ¢ = {4, 5}, a, b, ¢, d, e);

B JaHHOM IIPUMCPC BHU/IHO, I—ITO6I>I 3aJlaTb IMHUPHUHY BbBIBOAA HeO6XOI[I/IMO
UCIIOJIB30BaTh B opMare {n, w}, rJae n — MOPSJIKOBBIM HOMEp MapameTpa, a W —
IUpUHa 00JacTH BbIBOJA (3HAK W IIO3BOJISIET OCYIICCTBJISATH BBhIpAaBHHUBAHUE
BBIBOJIMMOTO 3HAYEHUSI IO JIEBOMY WJIU ITPAaBOMY Kparo).

[Ipu BbIBOJE TaKkkKe MOXHO J0OABIATH CTPOKY (opmaTta BMECTE C

HeoO0s3aTeTbHBIM 3HAYCHIUEM TOYHOCTH (Tadimia 2.1).

Ta6nuna 3.1 — OcHOBHBIE CTPOKHU dhopmarTa.

Croka Onucanue
C JlokanbHbIN opMaT BadrOTHI
D Hecstuunsiii popmar. [IpeodbpasyeT 1ie10e K OCHOBAHUIO

10 u cHaOxkaeT BenylIMMHU HYJISIMH, €CIH €CTb
celu(pUKaTOp TOYHOCTH.

E Hayunsiii (3xcrioHeHIManbHbI) hopmat. Crenudukarop
TOYHOCTH  YCTAQHABJIMBAECT KOJWYECTBO  JECATHYHBIX
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pa3psI0B (10 YMOTYaHUIO 6).

F ®opmar ¢ QukcupoBaHHON 3amsaTod. CrneunduraTop
TOYHOCTH 33]1a€T KOJUYECTBO AECATUIHBIX Pa3psiI0B.

G O6muit hopmat. Dopmaruposanue E wm F.

N Yucnosou dbopmar. dopmarupyer YHUCJIO Cc

Pa3aEIUTENIIMU ThICAY — 3aISAThIMMU.
[IponienTHBIN hopmaT

[ectHanuatupuunbii popmat. CrnenudukaTop TOUYHOCTH
WCIIONB3YETCS NI YKa3aHUS BEAYIINX HYJEH.

X| o

HpI/IMCp HCITIOJIB30BAHUS @opMaTa:
float a, b, ¢, res;

Console.Write("Beegute a > ");
a = Convert.Tosingle(Conscle.Readline()};

onsole.Mrite(“Beegute b > “);
= Convert.ToSingle{Conscle.Readline()};

-l ]
I

=3

sole.Write("Beegute ¢ > ");
€ = Convert.ToSingle{Conscle.ReadLine()};

res = (a + b) * c;
Console.WriteLine("\n\n");

"

Console.WriteLine(" lenextun popmar {0:C} \n", res);

[/ Console.WriteLine("flecAaTuunuid popmar {B8:D18} \n", res);
Console.Mriteline("3xcnoneHunancHei dopmat {8:E} \n", res);
Console.WriteLine("®opMaT € dukcupoBaHHoh sanaTol {@:F3, 7} \n", res);
Console.WriteLine("06umi dopmaT {8:G} \n", res);
Console.WriteLine("Ywncnoeol dopmart {@8:N} \n", res);
Console.WriteLine("MpouesTHwi dopmaTt {@:P} “Wn", res);

f/ Console.WriteLine("HecTHaguaTHpuuHwid $opmat {8:X} Wn", res);

N3yunte mnpencraBieHHbIM IpUuMep. BBINOIHUATE [aHHBIM KOJ B Cpele

BBIITOJIHCHUA.

B kmacce Console Takxke CymiecTBYIOT METOIbI, TTO3BOJISIONINE CYMTHIBATH

I/IH(I)OpMaHI/IIO, BBOAHUMYIO IIOJb30BATCIICM:

string str;
str = Console.ReadLine();

Conscle.WriteLine("em BBEAM cTpoxky: " + str);
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B nmanHom mnpumepe CTpoka, BBEACHHAs IOJb30BaTEIEM, CUUTHIBAECTCS B
NepeMEHHYI0 str, 3aTee OCyUIECTBIsETCS ee BbiBojA. Habepure naHHb mpumep B

cpene VS 1 U3yduTe KOJI.

3. O6opynoBaHue U MaTEepUATIbI

Jlyis  BBIMOJIHEHUsT JTaOOpaTOpHOW paboOThl PEKOMEHAYETCS HCIOJIb30BaTh
NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOLUIUMHU XapaKTEepUCTUKAMU: 64-pa3psiaHblil
(x64) npoueccop ¢ TakToBo# yactoToi 1 I'T'11 1 BeIIe, onepatuBHas nmamsith — 1 ['0 u
BEIIIIE, CBOOOJTHOE MAMCKOBOE MPOCTpaHCTBO — He MeHee | [0, rpaduyeckoe
ycrporicteo DirectX 9. IlporpammHoe oOecriedeHre: OINepanroHHas CUCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zanus 110 TEXHUKE 0€30IaCHOCTH

Texnuka 0€30MACHOCTM MpPU  BBINOJHEHUU  JIAOOPAaTOpPHOW  pabOThHI
onpezensercss OOIIENPUHITON ISl MOJb30BaTele MEePCOHAIBHBIX KOMIIBIOTEPOB.
CaMOCTOSITENIbHO HE MPOU3BOAUTH PEMOHT MEPCOHAIBHOTO KOMIBIOTEPA, YCTAHOBKY
U yJaJIeHue IporpaMMHOro 00ecredeHus; B CIy4ae HEUCIPABHOCTU MEPCOHAIBLHOTO
KOMITBIOTEPA COOOHIMTH 00 ATOM OOCHY>KHUBAIOUIEMY MEPCOHANy JabopaTopuu; He
KacaTbCsl DJEKTPUUYECKUX PO3ETOK METAUIMYECKUMHU IpeIMeTaMH; pabouee MecTo
[10JIB30BATENSI MEPCOHATBHOIO KOMIIBIOTEPA JOJIKHO COJEPKAThCS B YUCTOTE; HE

paspemacTcCs BO3JIC ICPCOHAILHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIIY, HAITUTKHA.

5. MeToauka v OpsI0K BHITIOJHEHUS pabOThI

1. Co3znaiite KOHCOIBHOE MPUIIOKEHNE B COOTBETCTBUU C AITOPUTMOM,
MIPEICTABIICHHBIM B TabopaTopHOi padote Nel.
2.  BpImonHuTe MHAUBUAYAILHOE 33JaHKE, BHIITOJHUB BBIBOJ PE3yJIbTaTa C

UCIIOJIb30BaHUEM BCEX BO3MOXKHBIX (DOPMATOB, MPEACTAaBICHHBIX B Ta0nwmie 2.1.
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I/IHZ[I/IBI/IZ[yaIIBHOC 3aaHHuC.
OObsiBUTE TpeOyemble TMEpPeMEHHBIC, 3HAUYCHUS MEPEMEHHBIM I0JIh30BaTEIh
JOJDKEH TMPUCBaMBaTh B MPOIECCE BBIMOJHEHUS MPOrpaMMbl (CUMTHIBAIOTCS C
KOHCOJIM), BBIBEUTE Ha DKpaH C MCIOJb30BAHMEM (POPMATHOM CTPOKH 3HAYCHUS

MCPEMCHHBIX U PC3YJILTAT BBIYUCIICHUS BBIPAKCHUA BO BCCX BO3MOKHBIX Cl)OpMaTaXZ

Bapuanr BroipaxeHnue 1151 BHIYUCTICHUA
1. F =a_1l+sin(b)—a-(|x|+ y5)
2. Se:tg(wlll)ert_ler.W
X bt
3 R x= _a-b +b/t—x+f-i_2
4. c:cos(gh)+b-\/q8—‘x—y‘/w
S.

- X+Yy
H = +cos(b)/hl1-
\/9”7 (b) 1

> 7% oosty- £)- Y
M ’
7. 35 a+ Et
a_q=""-z+z-a-
a
8. 35 a +sin(Zvcw)

A0 = -cos(Zvew) +G _l-a-—
G 1

d

9. Se=_ witl+sin(ot) - x+y-w

10. R x=a-b+ [ —=x+f-i_2
t |~

11. — 03—
g \/w~h+‘b‘ g3—-cos(q3)+y/w

12. g-h g+a+h
ee = +d17/h—-
17 —4—

13.
Zze = +cos(y-f)—ery
1/+ —4—
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14. 35 . a++Et
t=—-z+sin(z-a) -
a 4
15.
oy Zvew+G _t-a- a- Zvow
a
16. a_>5 .
Zxy = —B +b—-a_5-(sin(b) + y)
1. ETh \/_+Z sin(f1) - f1+ Et
18. ch=cos(rx)-z+|z- f1- E‘
rx
19. H =Kl+sin(k2)—k3+ [ K2
k3
20. Fy=a_1+[b-sin(a_1)- (x+ )|
21. _G_1=yl+ [72+[y3- yit y2+y3‘
3
22. R=2-sin(x) +[2-y—4-x-y|+z
) BPER FER
t
24. Y =Z-sin(z+x)+ z/Z—w‘
X+ X
25. U= ‘rx—z‘+z-Y—Y+Z
rx

7. Coneprxanue otdeTa u ero (popma

OT4et no 1abopaTopHOM paboTe TOKEH COACPKATH:
1. Homep 1 Ha3BaHue 1a00paTOPHOI pabOTHI.
2. llenu naGopatopHoOi pabOTHI.

3. OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI.
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4. DOxkpaHHble (GOpPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE
HOPSJOK BBINOJIHEHUS JJAOOPATOPHON pabOThl, U PE3YJIbTATHI, IOJIyYEHHBIE B XOJ€ €€
BBIIIOJIHEHHS.
OT4er O BBINOJHEHUM JIAOOPATOPHOW pabOThl B MHUCBMEHHOM BUJE CAAETCA

IPEIoJIaBaTelio.
8. KoHTposibHBIE BOMTPOCHI

1. Kax opopmisiercs koMMeHTapuii?

2. Kakue QpyHKIUM HCTIONB3YIOTCS ISl BIBOAA MH(OPMALIUK B KOHCOJIb?

3. Kakue pyHKIMN UCTIOAB3YIOTCS 7Sl CYUMTHIBAaHUS MH(OPMALIUU C KOHCOJIN?

4. Kakue hopMathl BbIBOJA BbI 3HaeTe? ONUIINTE UX.

5. Kakoil kimacc COAepX UT CTaTUYECKUE METOAbl il KOHBEPTHPOBAHUS
3HAYECHUU U IPUBEACHUS UX K TPEOyEeMOMY THUILY?

6. Kakoii kimacc CcOHEpKUT CTaTHUYECKUE METOAbl — MaTeMaTU4YeCcKHUe

¢bysnkmn? YTo Takoe ynpasIsIolye Mocae10BaTeIbHOCTH?
9. Criucox nureparypbl
Jl51g BBIMOIHEHUS 1a00paTOPHOM pabOTHI, IPH MOATOTOBKE K 3aIIHUTE, a TAKXKE

AJIs1 OTBETAa HAa KOHTPOJBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJIb30BATH CICAYIIHC

uctounuku: [4], [7], [8].
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TEMA 1 OCHOBBI C#: CHHTAKCHC, TUTBbI JAHHBIX, KOHCOJILHBI
BBOJ-BBIBO/I
JABOPATOPHAS PABOTA 4. YIIPABJIEHME IOTOKOM
BBIMTOJHEHMS C UCMTOJIb30OBAHUEM ONEPATOPOB IF, SWITCH

1. [lenb u conepkaHue

Ilenr  maGoparopHoil  pabOTHI: HW3YyYUTh  OMNEPATOPHI,  TO3BOJIIOIINE
OpPTaHU30BHIBATH HEIMOCJIEIOBATEILHOE BHIITOTHEHUE MPOTPAMMHOTO KOJIa.

3agaun 1a0opaTOpHOM PabOTHI:

— Hay4UThCS MPUMEHATH YCIOBHBI] oniepaTop if;

— HAY4IHUTHCS IPUMEHSTH oTiepaTop Iukia for;

— HAy4YUThCS PUMEHSTH OTIepaTophl BeIOOpa switch.

2. Teopetuueckas 4acTb

2.1 YcnoBHBIN oniepaTop.

B mpenmpiaymux npabopaTopHbIX paboTax OBUIM  PAacCMOTPEHBI  BOIMPOCHI
porpaMMHUpoOBaHus Ha si3blke C# ¢ HCHOJIB30BaHUEM TOJBKO MOCJIEAOBATEIHLHOIO
BBITIOJTHEHHUS ONEPATOPOB MPOTrPaAMMBI.

B si3pike C# (Kak 1 B OOJIBIIIMHCTBE SI3bIKOB) MOKHO BBOJUTDH YCIIOBUSI, IIUKJIBI,

BCTBJICHUA.
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YcnoBHblit onepatop B C# MO3BOJISET OpraHU30BaTh YCIOBHUE THIA «ECIHH ...,
TO ..., UHA4E ...».
CHHTaKCHUC YyCIIOBHOTO OllepaTopa:

If (ycrosue)
onepamop
[elseif (ycrosue)

onepamop

else

onepamop|

B 1maHHOM CHHTaKcHce onepamop MOXKET ObITh COCTaBHBIM OIEPATOPOM
(rpymma omepaTtopoB s3bIKa, 3aK/IOYEHHBIE B (DUTYpHBIE CKOOKHM). Y CIIOBHBIHM
OIIEPATOP COMEPIHT TOJBKO OJTHO 00s13aTeIbHOE 3ape3epBUpoBanHOe ciioBo — if. Bee
OCTallbHbIC KOHCTPYKI[MM HE SBIIAIOTCS 00sA3aTeIbHBIMH (B CHHTaKCHYECKOM
ONMKMCAHUHU Ha 3TO YKa3bIBalOT CKOOKH [ ]).

[Tpumep KUCHOIB30BaHMS YCIOBHOTO OIlepaTropa:

int a =108, b=13, c =23, d =0, & = 8;

if (a == 1@@) // Ecnm a pasHo 166

: [/ Yeenwdweaem b Ha 1868
b += 1066;
else if (a < 180) // wHave ecnw a meHowe 166
; J/ wEmeHAEMm 3HadeHwe d
d=b+ c:
// W WSmMeHAEM SHaqeHue e
i e =a+ b;
else // wHade [OCTanbHHE BAPMAHTH HE MPEQYCMOTPEHHHE MEPESMM OEYMA YCNOSHAMM)
/i edtkbxbdftv a nHa 1
att;

// npogjonxaeTcA NOCNefoBaTENbHOE BHNOMHEHWE MPOrPaEMMb
Console.WriteLine("{@}", a);

B npencraBneHHOM IpuMepe CHadajla NMPOBEPSAETCS SABIACTCS JIM 3HAYCHHE

nepemMeHHoi a paBHbIM 100.
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1. Ecmu «/la», TO BBITIOJIHSETCS] €IUHCTBEHHBIN orepaTop (yBenudeHHEe b Ha
1000). Ha 3TOM BBINOJHEHHE BCErO YCIOBHOIO ONEpaTopa 3aBEPILIECHO U Mporpamma
NEPEXOAUT K BBIIOJIHEHUIO OINEPAaTOPOB, CIEAYIOIUX 3a HUM, TO €CTh K BBIBOAY
3HAYEHHUS a.

2. Eciii mepBoe yClIOBUE HE BBIIIOJIHUIIOCH, IPOBEPSETCS BTOPOE — SIBISIETCS JIU
a wmenbmre 100 (konctpykmms else if). Eciam sto yTBepkaeHWE WCTHHHO, TO
BBIIIOJIHAETCSI COCTAaBHOM OIEpPAaTOp, COCTOSINMKA M3 JBYX — W3MCHEHHUE 3HAYCHUU
nepemMeHHbIX d U €. 3aTeM OCYIIEeCTBIISIETCS ePEX0/l K BRIBOY IIEPEMEHHOH a.

3. Eciii He BBINOJIHUIIOCH HU OJTHO YCJIOBUE C ONEpaTopoM if, TO BBITIOIHSETCS
oreparop, yKazaHHbIN MOCJe 3ape3epBUPOBAHHOIO clioBa else. B qanHOM cityuae 31o
HECOCTaBHOW oneparop (a yBeauuuBaeTcs Ha 1), moAToMy (UIypHbIE CKOOKH MOKHO
HE IIUCAaTh.

Bo Bceli 3TOH KOHCTPYKIMHM TOJILKO omepatop If sBisiercss 00s3aTebHBIM.
Konctpykuuii else if moxxer ObITh JH000€ KOJIMuecTBO, a If u else — Tombko Mo
OTHOMY.

Eme oquH npumep ycioBHOIO oreparopa:

int a = 188;

if (a >= 1lee)

F nsole.WriteLine("3Hauenwe nepemenHol a Bonbwe waw pasHo 186" );
¥

B manHOM city4ae BBEIBOJ B KOHCOJIb BBITIOJIHATCS TOJIBKO €CJI a O0JbIIe 100
paBHo 100.MHaye yciioBHbBIM omeparop HUYEro He BbiBeaeT. DurypHbie CKOOKH B
JTAHHOM ITPUMEPE MOMKHO OITYCTHUT.

OOparutre BHHMMaHHWe, YTO [JIsi MPOBEPKHM HAa PABEHCTBO MCIOJIb3YETCS
omeparop ==, a He =. 3HaK «paBHO» wucmoyb3yercs B CH# s mpucBauBaHUS
3HayeHui. ClielyeT MOHUMAaTh, YTO YCIIOBHOE BBIPAXKEHUE, CTOSAIIECEC B KOHCTPYKIIUU
If 1oKHO BO3BpaIaTh OyJI€BO 3HAYCHHE.

Hanpumep, cneayromuii yCioBHBII onepatop Bceraa OyAeT BHIIOTHATHCS:

if {truej_

: Console.WritelLine("Bcerga sweoauTca™);
elze
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2.2 Onepatop BeIOODA.
CuHTaKCHC oreparopa:

switch (nepem)

{
case xoncmanmal.
onepamop _1;
break;
case xoucmanma2
onepamop _ 2,
break;
default :
onepamop _ N,
break;
}

B nanHoM omepaTope ocyliecTBisieTcsl BBIOOp omeparopa (KOTOPBIM MOXET

OBITh COCTaBHBIM) B 3aBUCHMOCTH OT 3HAUCHHUS NEepeMeHHOU nepem . Ecnm nepem

paBHa 3HAYCHUIO KoHcmaumal, TO BBIIOIHUTCS onepamop 1, ecnu koncmanma? —
onepamop _ 2, u T.1. Eciu HU OAHO 3HaY€HUE, yKa3aHHOE B KaKOM-JIMOO OrepaTrope
Case, HE COBMAJIO CO 3HAYEHHUEM nepeM, TO BBIIOJHUTCS OINEepaTop, yKa3aHHBIA B

cekimu default . BHyTpu Kaxmol cekiuu case cleayeT ykasaTh omepaTtop break,
KOTOPBIN MPeIoTBpAIaeT MPOBEPKY APYTUX YCIOBUU TOCIE BBIMOJHEHHS JAHHOTO
omeparopa. Crnemayer oOpaTuTh BHHMaHHE, YTO B CEKIUAX CASe  CieayeT
UCIIOJTb30BaTh TOJIBKO KOHCTAHTHI (TIEpEMEHHBIC HE JOIMYCKAIOTCH ).

[Tpumep ucnoap30BaHKe oneparopa switch ... case:
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{{ OpraHvsauwa OTEETE Ha AEACTEWE NONLI0OEATENA:
string text = "1 BuBog rpynns Ynt o+

"2 - BuBOop $amunuM npenogasaTtens \n" +

"3 - Busog HasBaHuA npegmeTa \no +

“4 - Bweog npuseTCTBWA Yn";

Console.Write(text + "BBeguTe comangy > ");
int result = Convert.ToInt32({Conscle.Readline());

switch (result)
{

case 1: { Console.Writeline("WCTE - 181"); break; }

case 2: Console.WriteLine(“Huxonaes EBrexswid MEaHoewd™); break;

case 3: { Console.Writeline("TexHonorww nporpamsvposanwa”); break; }
case 4: Console.WriteLine("Mpueet !"); break;

default: Conscle.WritelLine("HepgonycTumed sapuant !!1"); break;

h

N3yuuTe npeacTaBieHHbII IPUMEP CaMOCTOSATEIBHO.

4. O6opyaoBaHHE U MaTEPUATIBI

Jlisa  BhIMONHEHUsT 7a0OpaTopHOM pabOTBl PEKOMEHAYETCS HCIHOJIb30BaTh
NEPCOHANBHBIN KOMIIBIOTEP CO CIEAYIOLUIUMHU XapaKTEepUCTUKAMU: 64-pa3psiaHbIii
(x64) npoueccop ¢ TakToBo# yactotoit 1 I'T'11 1 BeIIe, onepatuBHas nmamsith — 1 ['0 u
BBIIIIE, CBOOOJHOE ITUCKOBOE TPOCTpaHCTBO — He MeHnee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedeHue: OIEpaluoHHAas CHCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

5. Yka3zaHnus 1o TeXHuke 6e301acHOCTH

Texnuka O€30MaCHOCTH TNPH  BBINOJHCHHHM  J1a0OpAaTOPHOH  pabOThI
omnpenessieTcss OOLICTPUHATON I IOJIb30BaTeNIeH MEPCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIbHO HE MPOM3BOJUTH PEMOHT ITEPCOHATBLHOTO KOMITHIOTEPA, YCTAaHOBKY
U yAaJICHUE TIPOrPaMMHOT0 O0ECIICUCHHUS; B CJIydae HEUCIPABHOCTH TIEPCOHATBHOTO
KOMITBIOTEPA COOOIIUTH 00 ATOM OOCITYKHBAIOMIEMY IEPCOHATY JTabopaTopuu; HE
KacaThCsl AJIEKTPHUUECKUX PO3ETOK METAUTMYECKUMH MpEeaMeTaMu; pabodee MecTo
MOJIb30BATENsl MEPCOHAILHOTO KOMIIBIOTEpA JIOJDKHO COJCPXKAThCS B YHCTOTE; HE

paspemacTcda BO3JIC IICPCOHAIBHOI'O KOMITBIOTCPA IIPUHUMATD IMUIIY, HAITUTKH.
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6. MeToauka v MOpSIOK BHITIOJHEHUS pabOThI

1. Co3znaiite KOHCOIBHOE MPUIIOKEHNE B COOTBETCTBUU C AITOPUTMOM,
MpeICTaBICHHBIM B JIabopaTopHO padote Nel.

2. Brinonnute nuHAMBUAYaIbHOE 3aaHue. Bo BceX 3a/1aHUsAX MEPEMEHHbBIC
X, Y SBIAIOTCS BEIIECTBEHHBIMHU M BBOAATCS Moab3oBaTeneM. KoimnuecTBo
CJIaraeMbIX TaK>K€ BBOJUTCS IOJIb30BaresieM. [Iporpamma 101%KHA BEIBECTH CYMMY

3aJaHHOI'0 4YHCJia 4JICHOB ITOCJIICIJOBATCIBHOCTH.

MuaauBuayansHOE 3a/1aHKeE.
HCpCI[ BBIIIOJIHEHUEM 3a1aHUsA TpC6y€TC}I CaMOCTOATCIIBHO OIPCACIUTDh
3aKOHOMCPHOCTb U3MCHCHU HYJICHOB ITOCJICAOBATCIIBHOCTH, YTOOBI IMPUMCHHUTD IHUKII,

YCJIOBHBIN ONepaTop WM, €clii NoTpedyeTcs, oneparop BeIOOpa.

Bapuant BripaxxeHnue 11t BBIYMCICHUS
1 . sin®(Y) +Sin5(X2) sin’(Y?) +Sin9(X )
1.3 35 5.7 7.9
2 1 X Y? X3 Y4
Z= — + — + -
1.3-5 2-4.6 3-5-7 4.6-8 5-7-9
2 4 6 8
3 Z= =Y + x> _Y + ...
4 YZ2.X YZ. X% X*.Y® XB.y°®
Z= - + - + ...
2 4 6 8
5 A sin(X)-Ig(Y) In(X®)-cos(Y?) sin(X®)-lg(Y®) In(X")-cos(Y*
T 30 - 51 ’ 71 o
6 X Y* X3 y#
Z=1-_+__— + —... (B 3HAmMeHaTene (paKTopua)
2 6 24 120
7 Y-X? X.Y® Y.X* X.Y®
S=— + — + -
1-3 2-4 35 4.6
8 . sin(X?) .\ cos(Y3) sin(X*) .\ cos(Y?)
2 3 7 5
9 1 X X% X3
Z=__ - + — + ...
2 4 6 8
10 7 - XeY N X" Y L
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11 X -sin(Y) .\ X3.cos(Y?) X°®-sin(Y?3) s X7 .cos(Y*)
1.2 3-4 5.6 7-8
12 X Y3 X? Y?
p=- + — + —...
1.2.3 3-4.5 567 7-8-9
13 sin(X2)+Y cos(Y®)+ X sin(X*)+Y cos(Y>)+ X
2 3 4 5
14 YZ+X YZ-X* X44Y® XB-Y®
Z= — + — +...
1.2 2-4 4.6 6-8
15 B cos(X)-sinZ(Y)+cos4(X)-sin3(Y) cos5(X)-sin6(Y)+
1.2 3-4 5.6
16 _sin(Y)-X? .\ X -cos(Y?®) sin(Y)-X* .\ X -cos(Y?)
13 2-4 3-5 46
17 ,__t9()-ctg(X?)  tg(X)-ctg(v") tg(¥)-ctg(X") tg(X)-ctg(Y")
1.3 2-4 35 4.6
18 1 X Yz X3 Y
l=_— 4+ _— _+__—..
1 2t 31 41 bl
19 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
T R e
20 Y. X Y2. X% X4yt Xx®8.ye
Z= — + — +...
2+1 4-2 6+4 8-6
21 1+1—cos(Y) Y+cosZ(X)+X2—0033(Y) Y3+cos4(X)+
1.3-5 2-4-6 3:-5-7 4.6-8
22 X-Y YZ-X? X3-Y® Y4-X4
Z= - + — + ...
1.3 2-4 3:5 4.6
23 1+1—cos(Y) Y+cosZ(X)+X2—0033(Y) Y3+cos4(X)+
1.3-5 2-4-6 3:-5-7 4.6-8
24 (XYY (Y -X)* (X=-Y)P (Y-X)B
Z= - + - +...
1.3 3:5 5-7 7-9
25 . YZ2.sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y®)- X8
2 4 6 8

7. Coneprxanue otdera u ero opma

OTyeT 1o 1abopaTopHO paboTe TOHKEH COACPKATH:
1. Homep u Ha3BaHue 1abopaTopHON PaOOTHI.

2. llenn mabopatopHOii pabOTHI.
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3. OTBeTHI Ha KOHTPOJBHBIE BOIPOCHI.

4. DxpanHble GOpMbI M JHUCTUHT MPOTPAaMMHOTO KOJa, MOKa3bIBAIOIINE
MOPSAZOK BBIMOJIHEHUS JTaOOpaTOPHOU pabOThl, U PE3yNIbTAThI, IOJIYYCHHBIE B XOJ€ €€
BBITIOJTHEHUS.

OT4eT O BBINOJHEHUHU JIA0OPATOPHOM pPabdOTHl B MUCHMEHHOM BHUJE CHACTCS

MpecroaaBaTclIro.

8. KoHTposibHBIE BOMTPOCHI

1. Kak odopmisieTcst KOMMEHTapUii?

2. OnummTe CUHTAKCHC YCIOBHOTO omeparopa. Kakwe wyactu mgaHHOTO
oreparopa SBISIIOTCS 0043aTENbHBIMU?

3. Onumurte CcUHTaKcuc ormnepatopa BbeiOOpa. IlosicHuTe mnoyemy cremyer
UCII0JIL30BaTh oreparop break BHYTpH Kak10ro BhIOOpA.

4. MoxxHo i ¢ momoribio for peamusoBath OeckoHeuHbld 1UKI? TloscHuTe

OTBET Ha IIPUMEPAX.

9. Cnucok nurepaTypsl

I[JI}I BBITTIOJTHCHHUA Ha60paT0pHOﬁ pa6OTBI, IIpH IOATIOTOBKE K 3allIUTC, 4 TAKXKEC

AJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJIB30BATL CJICAYHIHC

UCTOYHUKU: [2-4].
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TEMA 2. YHIPABJEHHUE ITOTOKOM: [IUKJIBI U
HOCJIIEAOBATEJIBHOCTH
JIABOPATOPHASA PABOTA 5. YHIPABJIEHUE IOTOKOM
BBIITOJIHEHUSA C UCITIOJIB30OBAHUEM OIIEPATOPA IIUKJIA FOR

1. [lenb u conepkaHue

Ilenr  maGoparopHoil  pabOTHI: HW3YyYUTh  OMNEPATOPHI,  TO3BOJIIOIINE
OpPraHU30BHIBATH ITUKINYECKOE BHITIOJIHEHUE MTPOTPAMMHOTO KOJa.
3agauu 1a0opaTOpHOM PabOTHI:

— HAYYUTHCA IPUMCHATD OIICPATOP HUKJIIA for Bo BIIO>KEHHBIX OUKIIax,

2. TeopeTnueckast 4acTb

[{MKIbl  MO3BOJIAIOT  BBINOJHATH — OMNPENEICHHYIO  IOCJEI0BATEIbHOCTD
ONEPaTOpOB JO TEX MOpP, MOKA BBIMOJHIETCS HEKOTOpPOE ycioBue. KaxIblid «Kpyr»
BBITIOJTHEHHUS 3TOT0 OJI0KA HA3bIBACTCS UTEPAIUEH.

CuHTakcuc orneparopa:

for (unuyuanuzamop; ycnosue, umepamop)

onepamop
UHUYUAIU3aMOp — BBIPAXKEHUE, BBHINOIHIEMOE TMEpea NEpBOM uTepaluei

[UKJIA.
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ycnosue — BeIpakeHHe OyJIeBOTO THIA, KOTOPOE MPOBEPSIETCA Mepes Kaxaon
utepauueil. Ecii OHO HWCTHMHHO TO WTEpalusl BBINOIHSACTCS, HHA4YE — UK
3aBEPILACTCS.

umepanop — BbIPAKCHUC, BBITUCIISICMOC TTOCJIC K&)I(I[Oﬁ HUTCpanuu.

[Tpumep npumenenus onepatopa rukiia for (mpumep 1):

N3
!

BHYMCAATE CymMMy 4YWCeEn oT 1 fo 1886
Y

[/ ObvaBnsem nepemeHHYH, KOTOPEA XPEHWT IHAYEHWE CYMME YWCEN
System.Int32 Sum = 83

]

// OBbABRAEM CYBTUMK LMKNA
int 1;

for (i = 1; i <= 10@8; it++)

Sum += i;

:.:c-*-scie.Hr"iteLine["I.’T-::r: fel", sum);
N3yunte ko1 camocTosITeNnbHO (co3aaiTe Takyto mporpammy B VS). Eme oqun

IpUMED JIJISl CAMOCTOSATEIBLHOTO U3yUeHHs (mpumep 2):

_llr.
" BHMWCAWTE CyMMY BCEX YWCEN, AENAWMXCA Ha 3 be3 ocTaTka
W HaXoOLAWMXCA B gwanasoWe oT 1 go 1660000

*/

long Sum = @;
int 1i;

for (i = 1; i <= 1000000; i++)
if (i % 3 == @)
Sum += i;

[Tpumep, oToOpakaronuii BO3MOKHOCTh TPUMEHEHU uTepartopa (mpumep 3):

.

BHUMCNMTE CYMMY BCEX YWCen, gensmuxcA Ha 3 bes octaTka
M HaxogAamwMxcAa B guwanascHe oT 1 go 1822288

i

& f

long Sum = 8;
int 1i;

for (1 = 8; 1 <= 18888808; i += 3)
Sum += 1;

OOpaTtuTe BHUMaHKE, YTO MPUMEPHI 2 U 3 PEIIAIOT OJHY U Ty XK€ 3a/ady.
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3. O0opynoBaHNE U MaTEPUAITBI

Jlnst  BeITIOJTHEHUST JTabOpaTOpHOM pabOThI PEKOMEHAYETCS HCIOIb30BaTh
NIEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMH: 64-pa3psiaHbIi
(x64) mporieccop ¢ TakToBo yactoToi 1 I'T11 u BeIIE, oneparuBHas maMath — 1 [0 u
BBIIIIE, CBOOOJHOE ITUCKOBOE TPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe obOecrieueHne: OIMepaldOHHAas CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zaHus 110 TEXHUKE 0€30IMaCHOCTHA

Texnuka O€30MAaCHOCTH TNPH  BBINOJHCHHHM  J1a0OpAaTOPHOH  pabOThI
OTIpEIeIIAeTCS OOIENPUHATON JUIS TIOJB30BaTEICd TEPCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTEIbHO HE MPOU3BOJIUTH PEMOHT MIEPCOHAILHOTO KOMIIBIOTEPA, YCTAHOBKY
U yAaJCHHE TPOTPaMMHOT0 00ECIICUeHHS; B ClIydae HEUCIPABHOCTH TIEPCOHATBHOTO
KOMITBIOTEPA COOOIIUTH 00 ATOM OOCITYKHBAIOIIEMY IEPCOHATY JTaOOpaTOpuu; HE
KacaThCsl AJICKTPHUECKUX PO3ETOK METAUTMYSCKUMH IMPEeIMETaMHU; pabodyee MeECTo
MOJIb30BATENsl TMEPCOHAILHOTO KOMIBIOTEPA JIOJDKHO COJEPXKAThCS B YHCTOTE; HE

paspemacTcCda BO3JIC IICPCOHAIBHOI'O KOMITbIOTCPA ITPUHUMATD MUY, HAITUTKU.

5. MeToiuka v MopsI0K BBITTOJTHEHUS paOOThI

HeoOxomumo wmoauuiupoBath MPWIOKEHHE, pa3padOTaHHOE B paMKax
nabopatopHoit paboThl Ned creaiommm oopa3om:

1. TlporpamMmma [OJDKHA 3ampOCHUTh WCXOJHBIC [aHHBIE JJISI BBIYMCICHUS
BBIpKEHUSI.

2. [IporpaMMa BBEIMHCIISIET BRIPAXKCHHUE U BRIBOJAUT PE3YIIbTAT.

3. 3arem mporpamMma CHOBa 3alpaliiBacT BBOJI MCXOMHBIX JAHHBIX W ITUKII

IOBTOPACTCA.
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C ucnonp3oBaHueM 1uKiIa for opraHn3yiTe ykazaHHOE TIOBEICHHUE MPOTPAMMBbI
U CAMOCTOSITEIBHO OMpENEINTe KOMaHy, KOTOpasi MPUBEIET K 3aBEPILICHUIO PAOOTHI
nporpaMmbl (HampuMmep, Haxkata KiaBuia «EScape», mnonp3oBaTenb AOIKEH

OTBETUTH Ha Bonpoc «[Ipoaomkuts?» u T.11.).

WNnauBunyansHoe 3aaHueE.
B kauectBe WHIWBUIYAJIbHOI'O 3adaHUs HCOGXOI{I/IMO U3MCHHUTBb KOA M3

nabopatopHoit paboThl Ne4,

7. Coneprxanue oTdera u ero opma

OTyeT 1o 1abopaTopHO paboTe TOHKEH COACPKATH:

1. Homep 1 Ha3BaHue 1a00paTOPHOI pabOTHI.

2. llenn mabopatopHOii pabOTHI.

3. OTBETHI HA KOHTPOJIHHBIE BOIPOCHI.

4. DOxkpaHHble (GOPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE
MOPSZIOK BBITIOTHEHUS JTA00OPaTOPHOU pabOThI, U Pe3yJIbTAThI, TOJYYCHHBIE B X0OJ€ €€
BBITIOJTHCHHSI.

OT4eT O BBHINOJHEHUH JIA0OPATOPHOM PabOTHI B MHCHMEHHOM BHUJE CHACTCS

MpeCrnogaBaTcIro.

8. KoHTposibHBIE BOMTPOCHI

1. Kak opopmisieTcst KOMMeHTapuii?

2. B paznene «Teopernueckoe 000CHOBaHME» MPUBEACHBI pUMepsl 1, 2 u 3.
[Touemy B mpumepax 2 u 3 I MepeMeHHo SUM BeIOpaH Tun long, XoTs B nmpumepe
1 i Sum BeIOpaH TN int? OGOCHYHTE OTBET.

3. OmnemmTe CMHTAKCUC oreparopa ukia for.

4. Moxxuo nmu ¢ nomompto for peanu3oBaTh OeckoHeuHbld LuKN? [losicHute

OTBET Ha MpUMepax.
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9. Cnucok nurepaTypsl

Jl5ig BBIMOTHEHUS 1a00paTOpHOM pabOTHI, P MOATOTOBKE K 3aIIHUTE, a TAKXKe

IJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCS HCIIOJIB30BATh CIICAYINHC

uctounuku: [3], [7].
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TEMA 2. VIIPABJIEHAE ITOTOKOM: ITUKJIbI 1
MOCJIEJJOBATEJIbHOCTH
JIABOPATOPHAS PABOTA 6. YIIPABJIEHAE ITOTOKOMBBITIOJTHEHHS
C UCMOJIb30BAHUEM ONEPATOPOB WHILE

1. [lenb u conepkaHue

Ilenr  maGoparopHoil  pabOTHI: HW3YyYUTh  OMNEPATOPHI,  TO3BOJIIOIINE
OpTaHU30BHIBATh HETIOCJIEIOBATEILHOE BRIMTOJHEHUE TIPOTPAMMHOTO KOJIa.

3agaun 1a0opaTOpHOM PabOTHI:

— Hay4UThCS IPUMEHSATH OTIepaTop UKJIA ¢ npeaycioBueM While;

— HAYYUTHCS PUMEHSTH OTIepaTop IuKiIa ¢ mocryciosueM do ... while.

2. Teoperuueckas 4acTb

[Mukn while moxox ©Ha for Tem, 4YTO SBISETCS KOHCTPYKLHEH C
IIPEABAPUTEIILHON IIPOBEPKOM YCIIOBHS MPOAOJDKEHMs nukia. Ho cuHTakcue mukia
while 6onee nmakoHnyeH:

while (ycrosue)

onepamop

B JAaHHOM CHHTAKCHUCC onepanop MOKCT OBITh COCTaBHBIM o1rIcpaTopom

(Tpyrimna onepaTopoB s3bIKa, 3aKJII0UEHHBIEC B (PUTYPHBIE CKOOKH).



45
Cnenyer moHmMath, uro While wcmonb3yercs st 3apaHee HEHW3BECTHOTO
KOJINYECTBA MIOBTOPHBIX BBITIOJHEHUH ONIEPATOPOB.

[Tpumep BbImoNHEHUS NUKIA (TpuMep 1):

W

_:|'.-1PCJ'I E\}'JJ'I'_‘T BEHNONHMATECA NOoOKa NoONs30BaTENE HE BEEOET a

]

'

bocl Stop = false;
int chislo;

while {|Stop)

{

: Console.Write("BeeguTe uyucno > ");

: chislo = Convert.ToInt32(Conscle.Readline());
. if (chislo == @)

: i Stop = true;

}

Omneparop break yke BcTpedasicsi B KOHCTPYKIIMU case oreparopa switch s
BbIX0oJia u3 case. Ho break wacro mpumensiercs BHyTpu 1ukiioB for, while u do ...
while. [lanHbIi omepaTop MpephIBaeT BBINOJHECHUE IUKJIA U TEPElaeT yIpaBJIeHUE
OIIepaTopy, CIECAYIOMIEMY 32 IIUKIOM.

[Tpumep, BBITTOIHSIONIHIA TO K€ camoe, 4To U rpumep 1 (mpumep 2).

f*
/

L BN EEAE_ BLINONHATECA MOKa MONb30BaTENb HE BEEOAET 8

.

boal Step = true;
int chislo;

while(5top)
1
Console.Write("BeegnTe yucno > ");
chislo = Convert.ToInt32({Console.ReadLline());
if (chislo == @)
: break;
}
CHGI[y@T O6paTI/ITB BHUMAHHUEC, YTO ITHUKII SABJISICTCS OECKOHEUYHBIM (J'IOFI/I‘-IGCI(a}I
NepEMCHHAasA StOp BCeraa sBJIISACTCA true), HO BBIIIOJIHCHHUC IIMKJIAa BCC PABHO

IpepBeTcs, eciu NoJib3oBaTelb BeeaeT 0.
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Omneparop continue Takxe MPUMEHSETCS BHYTPU IHKJIA — OH OCTaHABIIMBAET
BBIMIOJIHEHUE TEKYLIEH HTepalud M HEMEMJIEHHO MEpPEXOAUT K BBINOIHEHUIO

CIIEIYIOIIEH UTEPALUU.

3. O6opynoBaHue U MaTEepUATIbI

Jlis  BBIIONTHEHUsT 7a00paTopHON pabOThl PEKOMEHAYETCS HCIOJIb30BaTh
NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOLUIUMHU XapaKTEepUCTUKAMU: 64-pa3psiaHblii
(x64) npoueccop ¢ TakToBo# yactotoit 1 I'T'11 1 BeIIe, oniepatuBHas nmamsth — 1 ['0 u
BEIIIIE, CBOOOJHOE AMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduyeckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINepanuoHHas CUCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zanus 110 TEXHUKE 0€30IaCHOCTH

Texnuka 0€30MACHOCTM MpPU  BBINOJHEHUU  JIAOOPAaTOpPHOW  pabOThHI
onpezensercss OOIIENPUHITON ISl MOJb30BaTele MEePCOHAIBHBIX KOMIIBIOTEPOB.
CaMOCTOSITENIBHO HE MPOU3BOAUTH PEMOHT MEPCOHATBHOTO KOMIBIOTEPA, YCTAHOBKY
U yJaJIeHue IporpaMMHOro 00ecredeHus; B CIy4ae HEUCIPABHOCTU MEPCOHAIBLHOTO
KOMITBIOTEPA COOOHIMTH 00 ATOM OOCHY>KHUBAIOUIEMY MEPCOHANy JabopaTopuu; He
KacaTbCsl DJEKTPUYECKUX PO3ETOK METAUIMYECKUMHU IpeIMeTaMH; pabouee MecTo
[10JIB30BATENSI MEPCOHATBHOIO KOMIIBIOTEPA JOJIKHO COJIEPKAThCS B YUCTOTE; HE

paspe€macTcCs BO3JIC ICPCOHAILHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIIY, HAITUTKHA.

5. MeToauka v OpsI0K BHITIOJHEHUS pabOThI

1. Co3znaiite KOHCOJBHOE MPUJIOKEHUE B COOTBETCTBUU C AJITOPUTMOM,
MIPEICTABICHHBIM B JJabopaTopHOit padoTe Nel.
2. BeinonHuTe HHAMBUAYAIbHOE 3a1aHue. Bo Bcex 3a1aHMsAX epeMeHHbIEX,

Y SABISIOTCS BCIICCTBCHHBIMHUA W BBOJATCA ITOJB30BATCIICM. KommuectBo
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claraeMbIX MOJb30BaTeneM He BBoauTcs. [Iporpamma momkHa paboTaTh ClaeayomumM
obpazom:
— MOJIb30BATEII0 BEIBOJAUTCS MpUIIIalieHne Ha BBog X u Y
— II0J1630BaTeIb BBOAUT X U Y
— MporpamMMa HauMHAET pacyeT CyMMBbI, IIPU 3TOM BBIBOJUTCS PE3yJIbTaT
pacueTa, NOJIyUYCHHbIN Ha KaXKJI0W UTEPALUH;
— CHauajia BBIBOAUTCS HoMep utepainuu (1) u cymma 1-ro ciaraemoro,
3aTeM IporpaMma OCTaHABIIMBACTCS M KJIET BBOJA KOMaH/BI Mmoyib3oBarens (1
— IPOJ0JDKUTH, O — MPEeKpaTUTh pacyer);
— €CJIM T0JIh30BaTeNb MPOJOJDKAET, BEIBOJUTCS HOMEp UTeparuu (2) u
CyMMa 2-X CJlaraéMbIX U CHOBA MporpamMma >KAeT KOMaHIbl MOJb30BaTeNs, U
T.J1.

3. [Iporpamma He 1OKHA UCIIOIL30BaTh UK for.

MuaauBuayansHOE 3a/1laHKeE.
HCpCI[ BBIIIOJIHEHUEM 3a1aHUsA TpC6y€TC}I CaMOCTOATCIIbHO OIPCACINUTDh
3dKOHOMCPHOCTb U3BMCHCHH: HYJICHOB MMOCJICA0BATCIILHOCTH, YTOOBI IIPUMCHUTH HUKII,

YCJIOBHBIN OTIEpaTOp WJIH, €CIIM TOTpedyeTcs, onepaTop BeIOOpa.

BapI/IaHT BBIpa}KCHI/IC JJII BBIYUCIICHUA

1 X Y2 X3 y¢
Z=1-_+ _—__+___ —... (B3HameHarelne pakropuan)
2 6 24 120
2 Y.-X?2 X.¥Y3 y.X* X.y°
S=-— + — + —...

13 2.4 35 4.6

3 sin(X?2) cos(Y?) sin(X*) cos(Y?®)
Z=1- + - + -
2 3 4 o

1 X Xz X3
-+ = 4.

2 4 6 8
> Z:X Y +X Y + ...

X

6 ) sin(Y)  X3.cos(Y?) X°.sin(Y®) X'-cos(Y*?)
1.2 3-4 5-6 /-8
IR R R

— + — + —...
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8 sin(X2)+Y cos(Y®)+X sin(X*)+Y cos(Y®)+ X
=1- + —~ + —...
2 3 4 5
9 Y2+ X Y2-X* X44Y0 XB_Y6
Z= — + - + ...
1.2 2-4 4.6 6-8
10 j= sin®(Y) +sin5(X2) sin’(Y3) +sin‘-’(x )
1.3 3-5 5.7 79
11 1 X Y? X3 A
Z= — + — + -
1-.3-5 2-4-6 3-5-7 4.6-8 5-7-9
2 4 6 8
12 sz _Y +X Y +...
1.3 35 5.7 7-9
13 Y2.X Y?.X% X4.y® X8.ye®
Z= — + — +...
2 4 6 8
14 _sin(X)-1g(Y) In(X3)-cos(Y?) sin(X®)-Ig(Y3) In(X")-cos(Y*)
T 3! } 5! i 7! B
15 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
T Y
16 1+1—cos(Y) Y+cosZ(X)+X2—0033(Y) Y3+cos4(X)+
1-3-5 2-4-6 3-5.7 468
17 X-=Y Y?-X? X3-Y3 Y4_X*
Z= — + - +...
1-3 2-4 3-5 4.6
18 1+1—cos(Y) Y+cosZ(X)+X2—0033(Y) Y3+cos4(X)+
1.3-5 2-4-6 3.5.7 4.68
19 (X=Y)Z (Y=-X)*¥ (X=-Y)¥ (Y-X)
Z= — + — +...
1-3 3-5 5-7 7-9
20 . YZ2.sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y®)- X8
2 4 6 8
21 j cos(X)-sinz(Y)+cos4(X)-sin3(Y) cosf’(X)-sinG(Y)Jr
1.2 3-4 5.6
22 sin(Y)- X? . X -cos(Y3®) sin(Y)-X* . X -cos(Y?)
1.3 2-4 3-5 4.6
23 __tg(V)-ctg(X®)  tg(X)-ctg(¥") tg(¥)-ctg(X*) tg(X)-ctg(Y*) _
13 2.4 3-5 4.6
24 1 X Y2 X3 y¢é
l=_—__+__— __+_—..
v 21 31 41 5l
25 Y2.X YZ.X% X*Yy® Xx®&8.ye
Z= - + - + ...

241  4-2 6+4 8—-6
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7. Coneprxanue otdera u ero opma

OTyeT 1o 1abopatopHO paboTe TOHKEH COACPKATh:

1. Homep 1 Ha3BaHue 1a00paTOPHOI pabOTHI.

2. llenu naGopaTtopHOi pabOTHI.

3. OTBETHI HA KOHTPOJIHHBIE BOMIPOCHI.

4. DxkpaHHble (GOPMBI M JHCTUHT MPOTPAMMHOTO KOJa, IOKA3bIBAIOIIUE
MIOPSIJIOK BBITIOJTHEHUS J1a00paTOpHOI pabOThI, M pe3yJIbTaThl, MOJYUYCHHBIE B XO/€ €€
BBITIOJTHEHWSI.

OT4eT O BBHITIOJHEHHWH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CHACTCA

MpeCroaaBaTciIro.

8. KoHTposibHBIE BOMTPOCHI

1. Kakoii muk sayuaiire while uiu for?

2. OnmummTe CHHTaKcHuC oneparopa while.

3. OnummMre CHHTAKCUC YCIOBHOro oneparopa. Kakue uactu JaHHOTO
orepaTopa SBISIFOTCS 003aTETHbHBIMU?

4. Onumurte CUHTaKCHC omepartopa BbeiOOpa. [losicHuTe moueMy ciemyer
UCIIOJIB30BaTh ornepatop break BHyTpH Kax1oro BEIOODA.

5. [Nosicaute Ha3HaueHue oneparopos break u continue.
9. CucoK JIuTepaTyphl
J11s1 BBITIOJTHEHUS JTAOOPATOPHOU pabOThI, IPU MOATOTOBKE K 3aIUTE, a TAKKE

AJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJIB30BATH CJICAYIIHC

uctounuku: [3], [7].
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TEMA 2. YHIPABJEHHUE ITOTOKOM: [IUKJIBI U
HOCJIIEAOBATEJIBHOCTH
JIABOPATOPHASA PABOTA 7. YHIPABJIEHUE IOTOKOM
BBINNIOJTHEHUS C UCITIOJIB3OBAHUEM OIIEPATOPA DO ... WHILE

1. [lenb u conepkaHue

[lene naGopatopHOW  pabOTBI:  M3yYUTh  OINEPATOPHI,  MO3BOJISIOIINE
OpPraHU30BBIBATH HEMOCIIEI0BATEIHLHOE BRITOJHEHHIE IIPOTPAMMHOTO KOJIA.

3agaun 1a00paTOpHOM PabOTHI:

— HAYYUThCS PUMEHSTH OIIEpaTop IMKiIa ¢ mocryciosueM do ... while.

— U3y4uTh 0COOeHHOCTH orepaTopa do...while;

— HAY4YUThCS HCMOJb30BaTh omeparop nukia do...while mis pemrenus

IMPAaKTHYCCKUX 3aaa4.

2. TeopeTnueckast 4acTb

[Mukn do ... while monmHOCTRIO TIOBTOpsIET (PYHKIIMOHAIBHBIE BO3MOXHOCTH
while, HO mpenmnoaaraeT MPOBEPKY YCIOBUS OKOHYAHUS IUKJIA MOCIE BBITOTHEHUS
Tena nukia. To ecTh OJOK OmepaTopoB Teja LUK BCETAA BBIMOIHHUTCS XOTS OBI
OJIVH Pas3.

CuHTakcuc orneparopa:
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do

onepamop (onepamoput)

}

while (ycrosue);

[Tpumep ucnosap30BaHus HUKIA (pumep 1):

i

| . Lnecn ﬂ'),d,r_' BEHNCOARATECA NOoOKa NOABIOBATENR HE BASOET 8

bool Stop = false;
int chislo;

do

r
X

onsole.Write("BeeguTe uncno > v);
chislo = Convert.ToInt32(Console.Readline()});

if (chislo == @)

i Stop = true;
} while (!Stop);

3. O6opyaoBaHuEe U MaTEepUATIBI

Jlnst  BbIMOJIHEHUST J1a0OpaTOpHOM pabOThl PEKOMEHAYETCS MCHOJIb30BaTh
NEPCOHANBHBII KOMIBIOTEP CO CIEAYIOLUIUMHU XapaKTEepUCTUKAMU: 64-pa3psiaHbIii
(x64) npoueccop ¢ TakToBoi yactotoi 1 I'T'11 1 BeIIE, oniepatuBHas nmamsith — 1 ['0 u
BBIIIIE, CBOOOJHOE JIMUCKOBOE MpocTpaHCTBO — He MeHee 1 I'0, rpaduyeckoe
ycrporictBo DirectX 9. TlporpammHoe oOecriedeHue: OIEpalMoHHAs CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.
4. Yka3auusd 110 TEXHUKE 0€30IIaCHOCTH

TexHuka 0€30MaCHOCTM MpPU  BBINOJHEHUU  JIAOOpAaTOpPHOW  pabOThHI
ompeenseTcss OOMEeNPUHIATON IJis TOJh30BaTeNied TMEePCOHATBHBIX KOMITBIOTEPOB.
CaMoCTOSITENIbHO HE TPOU3BOJUTH PEMOHT MEPCOHATBLHOIO KOMIIBIOTEPA, YCTAHOBKY

U yJaJeHHe MPorpaMMHOT0 00eCIeYeHHs; B ClIydyae HEMCIIPAaBHOCTH MEPCOHAIBHOIO
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KOMITBIOTEPA COOOIIUTH 00 ATOM OOCTY>KHMBAIOIIEMY TEPCOHANYy JabopaTopuu; He
KacaThCsl JICKTPHUYECKUX PO3ETOK METAUIMYCCKHUMH TpeMeTaMu; padodee MecTo
TIOJIb30BATENsI MMEPCOHALHOTO KOMIIBIOTEpA JTOJDKHO COJIEPIKATHCS B UYUCTOTE; HE

paspe€macTcCs BO3JIC ICPCOHAIBHOI'O KOMIIBIOTECPA IPUHUMATD IMUIIY, HAITUTKHA.

5. MeToauka v OpsI0K BHITIOJHEHUS pabOThI

1. Co3zpaiiTe KOHCOJIbHOE€ MPHUJIOKEHUE B COOTBETCTBUHM C QITOPUTMOM,
MIPEICTABIICHHBIM B TabopaTopHOi padote Nel.
2. Brinonnute nHAMBUyallbHOE 3aaHue. Bo Bcex 3aaHusIX MepeMEeHHbIe
X, Y SBIAIOTCA BENIECTBEHHBIMM U BBOJSTCS MoOJb3oBaTeneM. KoanuecTtBo
cjlaraeMbIxX MoJib3oBaresieM He BBoauTcs. [IporpamMma oimkHa paboTath Cleay oM
obpazom:
— T10JIb30BATEIII0 BHIBOJUTCS IPUTJIalieHre Ha BBO X U Y
— II0J1630BaTeIb BBOAUT X U Y,
— IIporpaMMa HauyWHAET PacyeT CyMMBbI, IPU STOM BBIBOJAUTCS PE3yJIbTAT
pacyera, MOJIy4eHHbIM Ha KaKI0U UTEPALNH;
— CHauaJjia BBIBOAUTCS HoMep utepaiuu (1) u cymma 1-ro ciaraemoro,
3aTeM MporpamMma OCTaHABJIMBACTCS W KJIET BBOJA KOMaHIbI mosb3oBares (1
— IPOIOJIKUTh, O — IPEKPATUTH pacueT);
— €CIIM MOJIB30BaTeNlb NPOAOJIKAET, BBIBOAUTCS HOMEp UTepauuu (2) u
CyMMa 2-X cjlaraeMbIX M CHOBa IMporpamma >KJIeT KOMaHJbl MOJb30BaTels, U
T.1.

3. IIporpamMma He J0JDKHA MCIIONB30BaTh 1k for mau wWhile.

I/IHI[I/IBI/II[yaIIBHOC 3aJaHuC.

Heo6xonumMo uCMoOab30BaTh HMHAWMBUIYAJIBLHOE 3aJaHUe U3 JabopaTopHOI

paboThr Neb.
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7. Coneprxanue otdera u ero opma

OTyeT 1o 1abopatopHO paboTe TOHKEH COACPKATh:

1. HoMep u Ha3BaHue 1a00paTOpHOI pabOTHI.

2. llenu naGopaTtopHOi pabOTHI.

3. OTBETHI HA KOHTPOJIHHBIE BOMIPOCHI.

4. DxpaHHble (GOPMBI M JHCTUHT MPOTPAMMHOTO KO/, IOKA3bIBAIOIINC
MOPSIJIOK BBITIOJTHEHUS JJa00paTOpHOI pabOThI, M pe3yJIbTaThl, TOJYyYCHHBIE B XO/¢ €&
BBITIOJTHCHMSI.

OT4eT O BBHITIOJHEHHUH JIA0OPATOPHOU pabOTHI B MHUCHMEHHOM BHUJE CHACTCSA

IMpCroaaBaTciIto.

8. KoHTposibHBIE BOMTPOCHI

1. Kakoii muki ayuiie do...while wiu while?

2. Onmmmte cuHTaKcuc oneparopa do...while.

3. OnummuTe CUHTAaKCUC YCIOBHOTO omeparopa. Kakuwe dwactu mgaHHOTO
oriepaTopa SBISIFOTCS 003aTETHbHBIMU?

4. Onummre CUHTaKCHC omeparopa BbeiOopa. [losicHuTe mouemy ciemyer
UCIIOJIB30BaTh ornepatop break BHyTpH Kax10ro BEIOODA.

5. OnemuTe cuHTaKcuc oreparopa do ... while.

6. [Tosicaute Ha3HadeHue onepaTopoB break u continue.
9. Criucox nureparypbl
Jl51g BBIMOIHEHUS 1a00paTOPHOM pabOTHI, P MOATOTOBKE K 3aIIHUTE, a TAKXKE

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCA MCIIOJIb30BATH CICAYIIHC

UCTOYHUKH: [6-8].



54
TEMA 3. PABOTA C JAHHBIMU: MACCHBBI, CTPOKH, PEKYPCHSI
JIABOPATOPHAS PABOTA 8. KJIACCBHL. CTPYKTYPBL.

1. [lenb u conepkaHue

Llenp abopaTopHO# pabOTHI: U3YYHTh CTPYKTYPY M HPUHIUIBI OOBSIBICHHUS
KJIACCOB, OCBOUTH TEXHOJIOTHIO CO3JIaHUS SK3EMILISIPOB KJIacCOB (0OOBEKTOB).

3amaun 1ab0paTopHOM pabOTHI:

— Hay4UThCS OOBSABIISTH KJIACCHI;

— HAy4UThCS CO3/1aBaTh OOBEKTHI KJIACCOB;

— HAy4YUTBCA pa6OTaTB C IIOJIsIMH JaHHBIX KU METOAaMH KJIACCOB.

2. TeopeTnueckast 4acTb

2.1 Knaccel 1 CTPYKTYpBHI.

Krnacc — 310 THN JaHHBIX, OOBETUHSIONINN JaHHBIE U METOBI UX 00paOOTKH.
Knacc — 3T0 monp3oBarenbCkuil 1MIa0JOH, B COOTBETCTBHUU C KOTOPBIM MOKHO
co3maBaTh 00BEKTHL. TO e€cTh KJacC — 3TO MPABUIIO, MO KOTOPOMY OYIET CTPOUTHCS
00bekT. CaM KJ1acc HE COAEPKUT TaHHBIX.

OOBekT Kiacca (9K3eMIUISIp Kiacca) — mepeMeHHas Tuma kimacc. OOBeKT

COACPKUT JAaHHBIC U MCTOAbI, MAHHUITYJINPYIOIIUEC 3TUMU AAHHBIMHU. Knacc
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ompezenseT, Kakue JaHHbIE COACPKHUT OOBEKT MU KakuM o0O0pa3oM OH HMH
MaHHITYJIUPYET.

Bce uTo cnpaBennMBO 1S KJIACCOB MOKHO PACIPOCTPAHUTh U HA CTPYKTYPBI.
OTnryre COCTOUT B METOJE XpaHEHUs OOBEKTOB JIaHHBIX TUIIOB B OMNEPaTUBHOM
NaMATH: CTPYKTYPbI — 3TO TUIIBI IO 3HAYEHUIO, OHU PA3MEILAIOTCS B CTEKE; KJIACCHI —
3TO CCBUIOYHBIE THUIBI, OOBEKTHI KJIACCOB pa3Mmerarorcs B Kyde. CTpyKTypbl He
NOJAJICPKUBAIOT HACIICIOBAHUE.

CTpyKTypbl IPUMEHSIOTCS AJIs PECTaBICHUS HEOONBIINX 00bEMOB JIAHHBIX.
OObsiBIEHUE CTPYKTYp IPOUCXOIUT C HCIOJIb30BAHUEM KIHOYEBOTO cioBa Struct,
0OBSIBJICHUE KJIACCOB — C TIOMOIIBIO KITFOUEBOTO cjioBa class.

[Ipumep oOBsBICHMS Kilacca:

f/ ObvARBNEHWE KNacca
public class MyFirstClass
f/ DanHme-yNeHs KNacca

[/ DocTynHee Ha ypoBHe SK3eMnAspa
public int a;

public float b ;

public string fio;

/ BocTynHeE ToABKS Ha YPOBHE KASCCa
private bool IsOK;

rivate double precision;

}

HpI/I CO3J1aHHMM KaK KJIAaCCOB, TaK U CTPYKTYP, UCIIOJIB3YCTCA KIIHOUCBOC CJIOBO

NEW, HarpuMep:

irstClass obj = new MyFirstClass();

2.2 CTpyKTypa Kjacca.

JlanHple ¥ QYHKIMH, OOBSIBICHHbIC BHYTPH Kjacca, HA3bIBAIOTCS YICHAMH
kiacca (class members). JlocTymmHOCTh 4JIEHOB KJlacca MOKET OBITH OINMCaHa Kak
public, private, protected, internal wm internal protected.

2.2.1 JlaHHBIC-YJICHEL.
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JlaHHbIE-UI€HBl — 3TO T€ CTPYKTYpbl BHYTPH KJacca, KOTOpPbIE COJAEpXkKaT
JaHHbIE KJIacca — MOJIsl, KOHCTAHThI COOBITHSIL.
[Tonss — 310 NKOOBIE MEPEMEHHBIE, ACCOUMHUPOBAHHBIE C KiaccoM. [locne
CO3JaHUS DK3EMIUIIpa Kjlacca K IOJSIM MOXKHO 00pamaTrbCsl ¢ MCIOJIb30BaHUEM

cunTakcuca , Hanpumep: Umsllona UmsO0bexTa.

MyFirstClass obj = new MyFirstClass();

obj.a = 5;
int cc = obj.a;

obj.fio = "Novak E.I.";

AHaOTUYHBIM 00pa30M C KJIACCOM AaCCOIMUPYIOTCS KOHCTAHTHI.

CoObITHs Oy IyT paCCMOTPEHBI B CIEAYIONINX JTa0OpaTOPHBIX padoOTax.

2.2.2 OyHKIUHU-YJICHBI.

OYHKIIUU-WICHBI — JTO YJEHBbI, KOTOpPhIE O0OECIEeUYUBAIOT HEKOTOPYIO
(GyHKIMOHATIBHOCTD IS MaHUIYJMPOBaHUS JAHHBIMU KiaccoB. OHM JenATcS Ha
CJIEMYIONINE BHUJIBI: METOJBI, CBOMCTBA, KOHCTPYKTOPHI, (PUHAIM3ATOPHI, ONepaIiuu U
UHJIEKCATOPBI.

Metoaer (method) — 310 (yHKIMH, acCOIMHpPOBAHHBIC C OIMPEACICHHBIM
kiaccom. Kak W JaHHBIE-WICHBI, 1O YMOJYAHUIO OHHU SIBJISIOTCS  WICHAMH
sk3eMIUIsipa. OHU  MOryT OBITb OOBSBIEHBI CTAaTUYECKUMH C  [OMOIIbIO
Mo udukaTopa static.

CoiicTBa (property) — 3To0 Ha0OpbI (PYHKIMH, KOTOPbIE MOTYT OBITh JOCTYITHBI
KJIMEHTY TaKUM K€ CII0cOOOM, Kak oOmenocTynHble mojs kinacca. B C#
MIPETYCMOTPEH CIIEUATbHBIN CHHTAKCUC IS peaTu3allii YTCHUS M 3aIIUCH CBOMCTB
JUTSI KJIACCOB, MOJTOMY MHCAaTh COOCTBEHHBIE METO/ABI C UMEHAMH, HAUUHAOIIMMUCS
Ha Set u Get, He moHagoOuTCs. [TOCKONBKY HE CYIIECTBYET KaKOrO-TO OTACIBHOTO
CUHTaKCHUCa JJIsi CBOMCTB, KOTOPBIM OTJIMYad Obl WX OT HOPMAIbHBIX (PYHKIUH,
CO37aeTCsl WJUTIO3USI OOBEKTOB KaK pEabHBIX CYIIHOCTEH, MPEIOCTaBIIEMbIX
KIIMEHTCKOMY KOJY.

Konctpykropsl (Constructor) — sto crienuanbHbie (QyHKIUH, BHI3bIBAEMBIC
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aBTOMATUYECKHA TPU WHUIHATU3AaUK O0BekTa. VX WMEHa COBMAmalT C
UMEHaMH KJIaCCOB, KOTOPBIM OHH TPHUHAJUICKAT, U OHM HE MMEIOT THIIa BO3BpaTa.
KoHCTpyKTOpBI MONE3HBI 111 MHUATIMATTU3AIAA TTOJIeH Kiacca.

®dunanuzaTtopsl (finalizer) MOXoXu Ha KOHCTPYKTOPHI, HO BBI3BIBAIOTCS, KOT/Ia
cpena CLR ompenensiet, uto 00beKT Oombitie HEe HyeH. OHU UMEIOT TO K€ UM, YTO
U KJIacC, HO C MPEANIECTBYIOIUM CUMBOJIOM THIBIHI (~). [Ipeackazars TouHo, Koraa
OyZIeT BbI3BaH (pHHATU3ATOP, HEBO3MOXKHO.

Onepauun (operator) — 3TO npocreliire aeicTBust Bpojae + uinu -. Korna Bel
CKJIa/IbIBAETE J[Ba IIENIBIX YHCIA, TO, CTPOrO TOBOPS, MPUMEHSETE OIepamuio + K
nensiM. Opnako C# 1MO3BOJISIET yKa3aTh, KaK CYIIECTBYIOIIME OIEpaluu OyayT
paboTaTh ¢ MOJIB30BATEILCKUMU KJIacCaMU (TaK Ha3bIBaeMas MeperpysKa orneparui).

Wupnexcatopsl (indexer) Mo3BOJSIOT HHACKCUPOBATH OOBEKTHI TaKUM IKE
CcI0Cco0OM, KaK MaCCHUB WJIM KOJUIEKIIHIO.

B nannoit nabopaTopHoi paboTe paccMaTpPUBAIOTCS TOJIBKO METOJIbI Kjacca —
3TO (DYHKITUH, ACCOITMMPOBAHHBIC C ONIPEICIICHHBIM KIACCOM.

B C# oObsiBneHHe MeToja Kiacca COCTOMT M3 clielu(uKaTopa JTOCTYIIHOCTH,
BO3BpAIAEMOTO 3HAYCHUS, UMEHH METO/a, CIIHCKa (JOpMaJIbHBIX TTapaMeTPOB U Teja

METO/A:

[ Mooughuxamop| mun  cozepama uma smemoda ([cnucox  napamempos])
{
I merno Memoda

Hanpumep, 100aBuM MeTOIbI 1)1 00bsIBICHHOTO paHee kiaacca MyFirstClass:
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// ObwABneHwe knacca
public class MyFirstClass

/f OaHHuE -4ASHH KNacca

// OocTynHee Ha ypoBHE 3IKIemMnnapa
public int a;

public float b__;

public string fio;

// OocTynHee Toneko Ha ypoBHE knacca
private bool IsOK;
private double precision;

{// MeTog onA WHWLMANWSaUUKW HEKOTOPHX MONed knacca
public void InitClassMembers(int pA, flecat pB_ , string pFic)

a = pA;
b_ = pB_;
pFic;

=ty

=

(=]
n

// MeTog, BOSBpPaLEMWWMA SHAYEHWE BHYWCNEHHOE Ha OCHOBE NoNeld knacca
public int GetAbsA()

{
}

_ return Math.Abs(a);
h
CuHTaKkcHC BBI30Ba MCTOJI0B aHAJIOTUYCH CUHTAKCUCY O6paH_[eHI/I$I K JaHHBIM-

YqJICHAM:

MyFirstClass obj = new MyFirstClass(};
obj.InitClassMembers({18, ®.8F, "Hoswwos M.E.™);

int abs_a = obj.GetAbsA();

B nmamnom mnpumepe merton InitClassMembers He BosBpamaer HUKaKHX
JIaHHBIX, HO TpeOyeT mepenaun eMmy (aKTUYECKUX TMapaMeTpoB. B cBoro ouepens,
meton GetAbsA BosBpamiaer 3HaueHuWe THma INt U HE TpeArnonaracT HUKAKHX
apaMeTpoB.

B o61mem cirydae mapameTpbl MOTYT TIEpeaBaThCsl METOLY JTMOO 1O 3HAUYCHUIO,
mubo mo ccpuike. Korga mepeMeHHasi epeaeTcsi Mo CChUIKE, BBI3BIBAEMBI METOJ
MoJlydyaeT caMy [IePEeMEHHYI0, TIO03TOMY JHOOble W3MEHEHHUsS, KOTOPHIM OHa
MOJIBEPTHETCS BHYTPU METOJA, OCTaHYTCS B CHIJIE TIOCJe ero 3aBepiicHus. Ho ecnm
NepeMEHHAs MePeacTCs M0 3HAUYSHHIO, BRI3BIBAEMBIN METO] MOJTy4YaeT KOIMHUIO ITOM

MEPEMEHHOM, a 3TO 3HAYUT, YTO BCE U3MEHEHHUS B HEH 10 3aBepllIeHUH MeToAa OyayT
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yTepsiHbl. J{7s1 CIOXKHBIX THUIOB JaHHBIX Mepeaaya Mmo cchiike 0omnee 3¢ dekTruBHA U3-
3a 00JBIIOr0 0ObeMa JTaHHBIX, KOTOPBIA MPUXOJIUTCA KOMUPOBATH MPHU NEperaye Mo
3HAYCHHUIO.

Eciun He ykazaHo oOpatHoe, To B C# Bce mapaMeTpsl MepeAaroTcs IO
3HaueHu1o. Tem He MeHee, MOKHO MPUHYAUTEIBHO MepeiaBaTh 3HAUEHUS MO CCHUIKE,
JUIS Y4ero UCIoNb3yeTcs KioueBoe cinoBo ref. Eciu mapameTp nepenaercs B METOJ, U
BXOJHOM apryMEeHT 3TOT0 MeToja cHaOxkeH mnpedukcom ref, To JroOble U3MEHEHUS
ATOU EPEMEHHOM, KOTOPBIE CEIAET METO, OTPA3SITCS HAa UICXOJHOM OOBEKTE.

B C-mtono6HBIX s3pIKax (YHKIIMHA 9aCTO BO3BPAIIAIOT O0JIEe OJTHOTO 3HAUCHHUS.
D10 olecrieynBaeTcs MPUMEHEHUEM BBIXOJIHBIX MMapaMETPOB, 3a CUET MPUCBAUBAHMS
3HaYEHUI TEPEeMEHHBIM, TIEpeJaHHBIM B METOJ] MO CChUIKe. YacTo mepBoHAYATILHOE
3HaYEHUE TaKUX TEPEMEHHBIX HE BaXXKHO. OTH 3HAYCHUs NEpe3aluChIBalOTCS B
(GyHKIMU, KOTOPAst MOXKET Jake He 00palllaTh BHUMAaHUS Ha TO, YTO B HUX XPAHUJIOCH
IEPBOHAYAIIBHO.

beuto 6b1 ynoObHo ucnoab3oBaTh TO ke cornamenue B C#. Onnako B C#
TpeOyeTcs, YTOOBI MepeMEHHbIC OBLIM HHHUIIMATU3UPOBAHBI KAKUM-TO HAYaJIbHBIM
3HaYEHUEM Iepe] TeM, KaKk K HHUM OYJeT BBINOJHEHO oOpamieHue. XOTs MOKHO
WHUIMAIM3UPOBaTh  BXOJIHBIE  TIEPEMEHHBIE  KaKHUMH-TO  OECCMBICICHHBIMU
3HAUEHUSIMU JI0 TepeAadd X B (DYyHKIUIO, KOTOpas HAMOJIHUT UX OCMBICICHHBIMU
3HAYECHUSIMHU, 3TOT MPUEM BBITVISIIUT B JIYUIIEM Cllydae W3JIMIIHAM, a B XYJIIIEM —
cOuBamOIMM C TOJKY. TeM He MeHee, CYIIeCTBYeT croco0 oOoWTH TpeboBaHUE
komnuisitopa C# OTHOCUTENbHO HaYaJIbHOM MHULIMATU3AIH TIEPEMEHHbIX.

OT0 nocTuraercs Kir4eBbIM ciioBOM out. Korjga BXoaHON apryMeHT cHaOXeH
npedukcom OUt, 3TOMy METOIy MOXKHO TepeaaTh HEWHUIIMATH3UPOBAHHYIO
nepeMmeHHyto. [lepemenHas mepegaeTrcs MO CChUIKE, MO3TOMY JHOObIE M3MEHEHUS,
BBITIOJTHEHHBIE METOJIOM B MEPEMEHHOM, COXPAHSIOTCS MOCIE TOro, KaKk OH BEpHET
ynpasnenue. KimtoueBoe cioBo OUt Takke JOKHO YKa3bIBaThCs MPHU BBI30BE METOA
— TaK kK€, KaK [PH €ro OMNpe/IeIICHUN.

YacTUyHbBIE KJIACCHI.
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KiroueBoe cioBo partial (gacTuuHBIA) IMO3BOJSET ONPEICIHTh KJlacc,
CTPYKTYpY WM uHTEepdelc, pacupeneleHHbld 1o HeckonbkuMm (Qainam. Ho
CUTYalluH, KOTJa MHOXECTBY pa3pabOTUMKOB TpeOyeTcsl TOCTYI K OJHOMY U TOMY
e KJlaccy, WM K€ B CUTyallud, KOTJa HEKOTOPbIM reHepaTop KoJa TeHEepUupyer
4acTh KJacca, TaKOe pa3/iefieHHe Kjacca Ha HECKOJbKO (DalljIoB MOXKET OKa3aThCs
nosie3HbM.  KimroueBoe cioBo  partial mpocrto momemaercs mepex  Kiaccom,
CTPYKTYpOM Uil uHTepdeiicom.

Crarnyeckue KJ1acchl.

CraTudeckuil ki1acc QyHKIIMOHATBHO MPEICTaBISET COOOM TO Ke camoe, UTo U
KJIACC C MPHUBATHBIM CTaTHYECKUM KOHCTpYKTOpoM. Co31aTh HK3EMIUISIP TaKOro
KJlacca HEBO3MOXHO. Eciu ykazaTh KJII04e€BOE€ CJIOBO static B OOBSIBICHHMH Kiacca,
KOMIUJISATOp OyAEeT rapaHTUpOBaTh, YTO K 3TOMY KJIAcCy HHUKOrJa He OyayT
100aBJIEHbl HECTATHUECKHUE YJICHBI.

Kiacc Object.

Ruaccer .NET wusnauanpHO yHaciemoBaHbl oT System.Object. dakruueckw,
€clId TIpH OIpeNeJICHMH HOBOTO Kiacca 0a30BbI Kiacc HE yKa3aH, KOMITUJISTOP
aBTOMATHYECKH MPEIoIIaraet, yTo oH Hacnemyercs ot Object.

[TpakTHyeckoe 3HaUY€HHWE 3TOTO B TOM, YTO MOMHUMO METOJOB M CBOWCTB,
KOTOpBIE MPOrPAMMHUCT OMpPEAEIIAET CAMOCTOSITENIbHO, TaKXKe MOSIBISIETCS JOCTYN K
MHO>KECTBY  OOIIEJOCTYMHBIX M  3allMIICHHBIX  METOJOB-UJIEHOB, KOTOpHIE
onpeneneHsl B kiacce Object. DT METONIBI MPUCYTCTBYIOT BO BCEX OIPEACIISIEMbIX

KJIaccax.

3. O6opynoBaHuEe U MaTEpUATIBI

Jlnst  BeITIOJTHEHUST JTa0OpaTOpPHOM pabOThI PEKOMEHAYETCS HCIOIb30BaTh
MIEPCOHAIILHBIN KOMITBIOTEP CO CICAYIOIMMH XapaKTepUCTHKaMu: 64-pa3psiaHbIi
(x64) npoueccop ¢ TakToBoi yactotoi 1 I'T'11 u BeIIE, oniepatuBHas mamsith — 1 ['0 u

BBIIIE, CBOOOJHOE TUCKOBOE MPOCTPAHCTBO — He MeHee 1 I'6, rpaduueckoe
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ycrporictBo DirectX 9. TlporpammHoe obecrieueHue: OINEpanuoOHHAs CHUCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zaHus 110 TEXHUKE 0€30IMaCHOCTHA

Texnuka  0e€30MacHOCTH TPH  BBINOJHEHHH  JIAOOPATOPHOM  pabOTHI
ompeensaeTcss OOIENPUHITON JUIsl TOJB30BaTeNe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOAUTH PEMOHT MEPCOHATBLHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJIeHue MporpaMMHOro 00ecredeHus; B CIy4ae HEUCIIPAaBHOCTU MEPCOHAIBLHOTO
KOMITBIOTEpA COOOIIUTh 00 ATOM OOCHTY)KMBAIOIIEMY IEPCOHANy J1abopaTopuu; He
KacaTbCsl JJIEKTPUUYECKHX PO3ETOK METAJUIMUECKUMU IpeIMeTaMH; pabouyee MecTo
MI0JIb30BATENsI TMIEPCOHATLHOTO KOMITbIOTEpA JOJDKHO COJEP)KAaThCS B YHCTOTE; HE

paspemaeTcsi BO3Je MepCOHANIbHOTO KOMIIBIOTEPA MPUHUMATh MUY, HAITUTKU.

5. MeToauka v MOpsI0K BHITIOJHEHUS pabOThI

1. Co3zpaiiTe KOHCOJBHOE MPHUIOKEHHUE B COOTBETCTBHH C alTOPHUTMOM,
IpEeJICTaBICHHBIM B JabopaTopHoi padote Nel.

2. W3yuute mnpuMep BBIOJHEHHUS 3aJaHWs], IMPEICTABICHHBIA B JaHHOM
paznere.

3. BeimonHnTE HHAMBHUIyaTbHOE 3aaHNe. 3a/IaHus] OPHEHTUPOBAHBI Ha paboTy

C KJlaCCaMu.

IIpumep BBHINOTHEHUS 3aJaHHUA.

Paspaborate kmacc ana  mpeactaBieHuss o0bekta  «lIpsMoyronbHbIN
napajuienenunen». PeanusyiiTe Bce HEOOXOOUMBbIE MMOJS JAHHBIX (3aKpBITHIE) U
METO/IbI TIO3BOJISFOLIUE:

— YCTaHABJIMBATh U CUUTHIBATH 3HAYECHUS I10JICH JaHHBIX;

— BBIYUCIIATH 00BEM MPSMOYTOJIBHOTO MapauIeenuena;

— BBIYMCIIATH IUIOMIAb IIOBEPXHOCTH IIPSIMOYTOJIBHOTO NTApaJIEIICIIUIIEAA;

— BBIBOJUTH MOJIHYIO HH(POPMAIUIO 00 0OBEKTE B KOHCOJIb.
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Pemenue ganHOl 3ajadyM COCTOMT U3 ABYX 9TanoB: OOBSABIIEHHE KJjlacca

Parallelepiped u nemoncTparus ucmonbp30BaHus 00bEKTa JAHHOTO Kilacca.

[TonHEBIN IUCTUHT TPUMeEpPA:

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—Inamespace LR_Three

1

= class Parallelepiped

1

{
}

{
}

// TMonAa gadHex NpefcTasAAwT CTOPOHH Napannensnuneia
private double a, b, c;

J// MeTogw AgnA YCTEHOBKWM W CHWTHBaHWA SHaYeHWA nonei

public
public

public
public

public
public

vold Set_a(double pa) { a = pa; }
double Get a() { return a; }

vold Set b{double pb) { b = pb; }
double Get_b() { return b; }

vold Set_c(double pc) { ¢ = pc; }
double Get c() { return c; }

/f MeTop gnA BwuWcneHnA obbema NpAMOYToABHOTC Napannensenvnega

public

double GetV()

return a * b * c;

Iy MeTog ONA BMYWCASHWA nnowagW NOBEQKHOCTH NpAMOYroNeHOrC napannenendnens

public

double GetS()

return 2 * (a *b+b *c+a* c);
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: /f MeTop gns swBoga nonHod wHbopMmauwn ob obbeKTK B KOHCONB
- : public weid PrintFullInformation()

1
Str‘ing Str‘ = w :|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|:'\I“n w +
: : : : " #\n" 4
§ e OBBbEKT NpAMOYTONBHWA Napannenenuneg "o+
: - *\n" +
: : : : 0 s s s ke ok e ok ok s ok ok ke ol o ol ke ok ol ke ok o ke ok ke e ol ke ke e ol o e o sk de ol ok ol e o o e ok o ke ok o 1P J.
E Consocle.Writeline(str);
E Conscle.Writeline("CTopoHu npAamoyronbHoro napannenenunega:in™ +
: ' "BucoTa = {@}%\n "+
: "anuHa = {1}"+
: "wnpuna = {2}", a, b, c);
E Consocle.Writeline("00wem napannenenwnega pased {8}", GetV());
E Conscle.Write("Mnowage nosepxHocTw pasHa {8}", GetsS());

P}

}

- class Program
i
- ; static wvoid Main(string[] args)

o

: : Consocle.Title = “MpamoyronbHwid napannenenuneg™;

: : Conscle.ForegroundColor = CenscleColor.Yellow;

: : Consocle.BackgroundColor = ConscleColor.Red;

: : Console.Clear();

E E Parallelepiped p;

E E p = new Parallelepiped(};

: : p.set_a(l@.5);

p.Set_b(25.67);

i1 p.set_c(4e);

E E p.PrintFullInformation();

E E Consocle.Readkey();

'

}

¥
B nmanHOoM mpumepe HeoOX0auMO OOpaTUT BHHUMaHHE Ha TOT (DakT, YTO Bce
BBIYMCIICHUS BBITIOJIHAIOTCA BHYTpH Kiacca. Metoa Main COaepHUT TOJIBKO BBI3OBBI
METO/OB KJlacca, TO €CTh BCS pealln3alus CKphITa.
B pe3ynbTare BBINONHEHUS MPOTrpaMMbl OTOOPA3UTCS CIIEIYIOIIee KOHCOIbHOE

OKHO C BBIBOJIOM MH(OpMAIIUH:



64

-

-
B ' [pAMoyroneHbIi Napasnenen1nes E‘E&J

DEbEKT NPAMOYroAbBHEH NapasAeAenynen

CTDDDHH NMpAMOYr o ALHOr0 NapasAASAEnNMNEena -

OeberM napasaaeAenudnepa pased 10781 .4

Maowaps noeepxHocTH pasHa 3432.67

25.67
10

I/IHI[I/IBI/II[yaIH:HOC 3aJaHuC.

CrnpoekTupyiTe Kiacc, HalmoJIHUTE €ro TpeOyeMoill (QPyHKIMOHAIBHOCTHIO,

IPOAEMOHCTPUPYITE PaOOTOCIOCOOHOCTH KiIacca.

Bapuant

BBIpa)KCHI/IC JJIs1 BBIYUCIICHUA

1.

Knacc «Illap». Peanu3zoBatb BBOA W BBIBOJ MOJIEM JaHHBIX,
BBIUMCJIEHHE 00beMa, JUaMeTpa W IUIOMIAJd MOBEPXHOCTH, a TaKKe
BBIBOJT HH(pOpMaIuu 00 00bEKTE.

Kmacc «Ky6». Peanu3zoBath BBOJ © BBIBOA TIOJICH JTaHHBIX,
BBIUHCIICHHE 00beMa, TIIOIIA U TOBEPXHOCTH, JUTMHBI IUAarOHAJH, a
TaK)Ke BBIBOJ MH(POpMAIHN 00 00BEKTE.

Kmacc «Cdepa». PeammzoBaTh BBOA © BBIBOJ TMOJEH TaHHBIX,
BBIUKCIIEHHE 00beMa, JUaMeTpa W IUIOMIAJd MOBEPXHOCTH, a TaKKe
BBIBOJT HH(pOpMaIuu 006 00bEKTE.

Knacc «Touka B mpocTpaHcTBe». Peann3oBath BBOJ M BBIBOJ IMOJICH
JAHHBIX, BBIYUCIICHUE PACCTOSIHUS JI0 BBEACHHOW IOJIb30BATEIIEM
TOYKH, PACCTOSIHHSI OT Hadajaa KOOPJWHAT, a TAKXKE BBIBOJ]
nHpopmaruu 06 0ObEKTE.

Knacc «I'paduk y=x». Peanu3oBarh BBOJI W BBIBOJ TOJICH IaHHBIX,
BBIUMCJICHHE WHTerpajia (QyHKOEH OT a JjJo b (BBomsTC
0JIb30BaTejIeM), JIUHBI oTpe3ka Gyukuuu oT (a, y(a)) mxo (b, y(b)), a
TaKXe BbIBOJ HH(popMau 00 0ObEKTe.

Knacc «Illap». Peanu3zoBatb BBOA W BBIBOJ MOJIEM JaHHBIX,
BBIUKCJIEHHE 00beMa, TUaMeTpa W IUIOMIAJIM MOBEPXHOCTH, a TaKKe
BBIBOJT HH(pOpMaIuu 00 00bEKTE.

Knacc «Marpunia MXN». Peann3oBaTh MHULHAIU3ALMIO 3JIEMEHTOB
MaTpulbl CIy4ailHbIMM YHCJIAMH, BBIBOJ MATPHULBbI, HaXOXKICHHUE
MaKCUMaJbHOTO U MUHUMAJILHOTO 3JIEMEHTOB, a TAKKE BBIBOJ
uH(popMaluu 00 0ObEKTeE.

Knacc «lIpssmoyronpHblid TpeyronbHUK». Peann3oBath BBOJ M BBIBOJ
MOJICH JTAaHHBIX, BBIYMCIEHUE THIOTEHY3bI, IUIOWAAN U MEPUMETPA, a
TaK)Ke BBIBOJ HH(POpPMAIHN 00 00BEKTE.
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Kmacc «Otpe3ok». Peanmm3oBaTh BBOJ W BBIBOJA IOJICH JTaHHBIX
(KoopauHATHI HAYaJla ¥ KOOPAMHATHI KOHIIA OTPE3Ka), BRIUUCICHUE
JUTMHBI, PACCTOSTHUIM Hadyaja W KOHIIA OTpe3Ka OT Hadaya KOOpJWHAT, a
TaKXe BbIBOJ HH(opMaImu 00 00beKTe.

10.

Knacc «umuanpy». Peanmn3oBars BBOJ M BBIBOI TOJICH TaHHBIX,
BBIUMCIICHUE O00BbeMa, IUIOMIAN IOBEPXHOCTH, a TakKKe BBIBOJ
uH(popMannu 00 0OBEKTE.

11.

Kiacc «PoM0». PeannzoBath BBOI ¥ BBIBOJI MOJICH TaHHBIX (THArOHAIN
pom0a), BBIUMCICHHE IUIOIIAIM, T[EPHUMETpa, a TaKXKe BBIBOJ
nH(popManuu 00 0OBEKTE.

12,

Knacc «Touka B mpocTtpaHcTBe». Peann3oBaTe BBOJ W BBIBOJ IOJIEH
JAHHBIX, BBIYHCICHUE PACCTOSIHUS 10 BBEJCHHOM TOJIb30BATEIIEM
TOYKH, PACCTOSIHUSA OT Hayajaa KOOPAMHAT, a TAKXKE BBIBOJI
uHpopMaiu 00 00bEKTE.

13.

Knacc «['paduk y=3x+5». PeanuzoBaTs BBOI ¥ BBIBOJ TIOJICH TaHHBIX,
BBIUMCIICHHE WHTerpaita ¢yHkmmu ot a Jxgo b (BBomsarcs
M0JIb30BaTejIeM), JUTMHBI oTpe3ka GyHkuu oT (8, y(a)) no (b, y(b)), a
TaK>Ke BBIBOJ MH(POpPMAIHN 00 00BEKTE.

14,

Kmacc «Marpunia MXN». Peann3oBaTh WHUIIMATU3AIMIO 3JIEMEHTOB
MaTPHIBl  CIIyYaWHBIMH  YHCJIAMH, BBIBOJI TPAHCIIOHUPOBAHHOU
MaTpPHIIbI, HAXOXKJICHUE CPEIHETO apU(PMETHIECKOTO BCEX DJIEMECHTOB,
a Tak>Ke BBIBOJI HH(pOpMaIuu 006 00BEKTeE.

15.

Kinacc «Otpe3ok B nmpocTpaHcTBe». Peann3oBaTh BBOJI U BBIBOJ MOJIEH
JaHHBIX (KOOpAMHATHI Hayaja M KOOPAMHATHI KOHIIA OTpPE3Ka),
BBIYMCJICHNE JUIMHBI, PACCTOSIHUM HA4aJla U KOHIIA OTpe3Ka OT HaJaia
KOOpJMHAT, a TaK)Ke BBIBOJ MH(GOpMaLIUU 00 OOBEKTE.

16.

Knace «I'paduk y=x-10». Peasim3oBaTh BBOJ U BBIBOJ MOJIEH JTaHHBIX,
BBIYUCIICHHE WHTerpana ¢QyHkmuu ot a g0 b (BBogsTCA
0JIb30BaTeNIeM), IIMHBI oTpe3ka pyukuuu ot (a, y(a)) mo (b, y(b)), a
TaKXe BbIBOJ MH(MOpMannu 00 00beKTe.

17.

Kinacc «Matpunia MXN». Peanu3zoBaTh HMHHITMATU3AIMIO DJIEMEHTOB
MATpUIbl  CIYYalHBIMU  YHUCJIAMH, BbIBOJ TPAHCIIOHHUPOBAHHOU
MaTpPHIIbI, HAX0XKJICHUE U BBIBOJI CPEAHETO apu(hMETUIECKOTO
2JIEMEHTOB B KaKJIOM CTOJIOIIE.

18.

Kmacc «Ky06». PeanuszoBath BBOJ H BBIBOJ TIOJIEM JIaHHBIX,
BBIYUCIICHHE 00beMa, IUIONIAIU TMOBEPXHOCTH, JJIMHBI JHAaroHa I, a
TaKKe BBIBOJ HHPOpMaIK 00 00BbEKTE.

19.

Kmacc «Cdepa». PeammzoBaTh BBOA © BBIBOJ TMOJEH TaHHBIX,
BbIUMCIICHHE O0beMa, AMAMeTpa W IUIOMAAM MOBEPXHOCTH, a TaKKe
BbIBOJI HH(OpMaIuu 00 0ObEKTE.

20.

Krnacc «Touka B mpoctpaHCcTBe». Peann3oBath BBOJ M BBIBOJ TOJEH
TAHHBIX, BBIUYMCIICHWE PACCTOSHUSA JO BBEICHHOH IMOJIb30BaTeIeM
TOYKH, PACCTOSIHUS OT Hayaiaa KOOPJIMUHAT, a TAK)KE BHIBOJI
uHpopMaiu 00 00bEKTE.
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21, Knacc «I'paduk y=x». Peann3oBaTth BBOA W BBIBOJ TOJCH JaHHBIX,
BBIYUCIICHHE WHTerpajga QyHKIMA OT a Jgo b (BBomsATCH
0JIb30BaTeNIeM), IIMHBI oTpe3ka pynkuuu ot (a, y(a)) mo (b, y(b)), a
TaKXe BbIBOJ HH(opMaImu 00 00beKTe.

22, Knacc «Touka B mpocTpaHcTBe». Peann3oBaTh BBOJ M BBIBOJ IMOJIECH
JTaHHBIX, BBIYUCIICHWE PACCTOSHUS JIO0 BBEICHHOW IIOJH30BaTEIICM
TOYKH, PACCTOSHHMS OT Havaja KOOPJIWHAT, a TakKe BBIBOJ
uHbopMaluu 00 0ObEKTeE.

23. Knacc «I'padux y=-x». PeanuzoBaTh BBOJI W BBIBOJI MOJIEH IAHHBIX,
BBIYMCIICHHE WHTerpajga ¢yHKIMA OT a Jgo b (BBomsATCH
0JIb30BaTeNIeM), IIHMHBI oTpe3ka pyukuuu ot (a, y(a)) mxo (b, y(b)), a
TaKke BbIBOJ HH(opMaIu 00 00beKTe.

24, Knacc «umuaapy. Peann3oBaTh BBOJI M BBIBOJ TOJIEH NaHHBIX,
BBIUMCIICHHE OOBEMa, TUIOMAa TOBEPXHOCTH, a TakKKe BBIBOJ
uH(popManuu 00 0OBEKTE.

25, Krnacc «Otpe3ok B mpocTpaHcTBe». Peann3oBath BBOJ U BBIBO/I MOJICH

JaHHBIX (KOOpAMHATHI Hadala W KOOPJMHATHI KOHIIA OTPE3Ka),
BBIUMCIICHUE JUIMHBI, PACCTOSIHUN Hadaia U KOHIIA OTpe3Ka OT Hadaia
KOOpJIMHAT, a TAK)Ke BBIBOJ MH(GOpMAIUU 00 0OBEKTE.

7. Coneprxanue oTdeTa u ero popma

OTyeT o J1abopatopHO paboTe TOHKEH COACPKATH:

1. Homep 1 Ha3BaHue 1a00paTOPHOI pabOTHI.

2. llenu maGopatopHOi pabOTHI.

3. OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DOxkpaHHble (GOpPMBI M JHMCTUHI MPOTrPAMMHOIO KOJa, IOKAa3bIBAIOIIUE

MOPSIJIOK BBIMOJIHEHUS J1a00paTOpHOI pabOThI, U pe3yJIbTaThl, OJYyUYEHHBIE B X0/1€ €€

BBIITOJIHCHUA.

OT4eT O BBINOJHEHUHU JIA0OPATOPHOM PabOTHl B MUCHMEHHOM BHUJE CHACTCS

IPEToAABATEIIIO.

8. KoHTposibHBIE BOMTPOCHI

1. Yrto Takoe ximacc?

2. Yto Takoe cTpykrypa? Uem cTpykTypa oT/iM4aeTcs OT Kiacca?
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. Uro Takoe unensl kiacca? Kakue rpynisl 4ieHOB Kiacca Bbl 3HaeTe?
. Kakune Tunel 4ieHOB-1aHHBIX BbI 3HaeTe?
. Kakue tuns! QpyHkunii-uneHoB kiacca Bl 3HaeTe?
. Kak noMeHATh 1IBET TEKCTa B KOHCOJIBHOM IIPHJIOKECHUU?
. Kak nomensTh 1Bet (hoHa B KOHCOJIBHOM NPUIIOKEHUH?

. Kakune MmoaundukaTopsl JOCTYyIHOCTH YJICHOB KJlacca Bbl 3HaeTe?

© 00 N OO O B~ W

. Kakoe ki1r0ueBoe cl1oBO HCIIOJB3YCTCA AJId CO3AaHHNA oOBeKTa Kiacca?

9. Criucox nureparypbl

Jl51g BBIMOIHEHUS 1a00paTOPHOM padOTHI, P MOATOTOBKE K 3aIIUTE, a TAKXKe

AJIs1 OTBETAa Ha KOHTPOJBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJIb30BATH CICAYIIHC

HWCTOYHUKU: [8].
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TEMA 4. OCHOBBI OOII: KJIACCBI, KOHCTPYKTOPBI, IEPEI'PY3KA
JIABOPATOPHASA PABOTA 9. KOHCTPYKTOP KJIACCA. IEPEI'PY3KA
KOHCTPYKTOPOB KJIACCA.

1. [lenb u conepxkaHue

[enb nabopatopHOit pabOThI: MOHATH IPUHLHUITEI PAOOTHI KOHCTPYKTOPA.
3agauu 1abopaTOpPHON PadOTHI:
— Hay4UTHCS OOBSABISTH KOHCTPYKTOP Kilacca;

— HAYYUTHCA CO3aBaTh MCPCTPYIKCHHBIC KOHCTPYKTOPHI.

2. TeopeTnueckast 4acTb

KoHcTpykTOp — 3T0 METOA Ki1acca, KOTOPBIK HE BO3BpAIllaeT 3HAYCHUSI 1 UMEET
TO JX€ camMoe HMs, YTO W Kiacc. Ecium KOHCTpYKTOp Kiacca He OIpeneseH
IPOTPAMMHUCTOM SIBHO, TO KOMIUJISITOP CO3AACT KOHCTPYKTOP IO YMOJTYaHUIO.

KOHCTpYKTOpBI MOAYMHSAIOTCS TEM € TpaBUiiaM TEeperpy3kd, 4TO U BCE
METO/IBI.

B C# nonnep:xkuBaercs: neperpy3ka METOJO0B — TO €CTh MOXET CYLIECTBOBATh

HECKOJIbKO BEpCUN OJIHOTO METOJa, HO C pa3HbIMH CUTHATypaMmH (METObI
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OTJIMYAFOTCS] KOJIMYECTBOM | / MM THUTIOM IapamMeTpoB). UToObI IIeperpy3uTh METO,

IIpoCTO OOBABIAIOTCS MCTO/JbI C OAMHAKOBBIMHA UMCHAMH, HO PAa3HBIMHU CUTHATYpaMH.

3. O6opynoBaHue U MaTEpUATIbI

Jlnst  BeITIOJTHEHUST JTa0OpaTOpPHOM pabOThI PEKOMEHAYETCS HCIOIb30BaTh
NIEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTEepUCTUKaMH: 64-pa3psiTHbIiI
(x64) npoueccop ¢ TakToBo# yactotoit 1 I'T'11 u BeIlIe, onepatuBHas namsite — 1 'O u
BBHIIIIE, CBOOOJHOE MAMCKOBOE IPOCTpaHCTBO — He MeHee 1 [0, rpaduyeckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecreueHue: oOINepaldoHHas CHCTEMa

WINDOWS 7 u Beimie, Microsoft Visual Studio 20112 u Briie.

4. Ykazanus 110 TEXHUKE 0€30IaCHOCTH

Texnuka  O€30MAaCHOCTH MPH  BBINOJHCHHHM  J1a0OpAaTOPHOH  pabOThI
OTIpEIeIISAETCS OOIENPUHATON JUIS TIOJB30BaTEICd TEPCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTEIPHO HE MPOW3BOJIUTH PEMOHT TIEPCOHAILHOTO KOMITBIOTEPA, YCTAaHOBKY
U yAaJCHUE TPOTPaMMHOT0 O0ECIICUeHHS; B CJIydae HEUCIPABHOCTH TIEPCOHATBHOTO
KOMITBIOTEPA COOOMIUTH 00 ATOM O0OCITYKHBAIOIIEMY IEPCOHAITY JTabopaToOpuu; HE
KacaThCsl JICKTPHUECKUX PO3ETOK METAUTMYECKUMH MPEIMETaMHU; pabodyee MeCTo
MIOJIb30BATENsl MEPCOHAIILHOTO KOMIIBIOTEpA JIOJDKHO COJICPXKAThCS B YHCTOTE; HE

paspemiacTcsda BO3JIC IICPCOHAIBHOI'O KOMITIbIOTCPA ITPUHUMATD MUY, HAITUTKH.

5. MeToauka v OpsI0K BHITIOJHEHUS pabOThI

1. Jlns BeImosiHEHMS J1abopaTOpHOU PabOTHl HEOOXOAUMO MOAU(PHUIIUPOBATH
MPWIOKEHUE, MOTYYEHHOE B PE3yJbTATE BBHITIOJHCHUS] WHIWBHUIYATHHOTO 3aIaHMS
nabopatopHoit paboThl Nel3.

2. Moaudukamuss CBOAUTCS K CIACAYIOUIEMY: HEOO0XOIUMO OOBSBUTH U

IPOAEMOCTPUPOBATH UCIIOJIb30BaHUE 3-4 MEeperpyKEHHBIX KOHCTPYKTOPOB KJlacca.
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7. Coneprxanue otdeTa u ero (popma

OtyeT no abopatopHOt paboTe JOJKEH COAEPKATD:

1. Homep 1 Ha3BaHue 1a00paTOPHOM paOOTHI.

2. llenn mabopatopHOii pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

4. DOxpanHble (GOpMBI M JHCTUHI MPOTrPAMMHOIO KOJa, MOKAa3bIBAIOLIUE
NOPSJIOK BBIMOJIHEHUS J1a00paTOpHOI paboThl, U pe3yJIbTaThl, MOJYyUYEHHbIE B XO/€ €&
BBITIOJTHEHMS.

OTyeT O BBINOJHEHUU JIADOPATOPHOW pabOTHl B MUCHMEHHOM BHUJE CHACTCS

IIpernogaBaTciIro.

8. KoHTposibHBIE BOMTPOCHI

1. Yro Takoe knacc?

2. Yto Takoe KOHCTPYKTOp Kiacca?

3. Urto Takoe neperpyska MeToJ10B?

4. MoXeT 1M OJIMH KOHCTPYKTOp KJlacca BBI3bIBaTh APYroil KOHCTPYKTOpP?
[Ipexxne yem oTBe4yaTh MONPOOYWTE peaan3oBaTh TaKOWM BBI30OB B CBOEM

pa3paboTaHHOM KJiacce.
9. Criucok ureparypbl
JJis BBIMOTHEHHS 1a00paTOpHOU pabOTHI, IPU MOATOTOBKE K 3allIUTE, a TAKKE

L OTBETA HA KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA MCIIOJIB30BATH CJIICAYHIUC

UCTOYHUKH: [7-8].
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TEMA 4. OCHOBBI OOII: KJIACCBI, KOHCTPYKTOPBI, IEPEI'PY3KA
JIABOPATOPHASA PABOTA 10. MHOT'OMOAYJIBHBIE ITPUJIOKEHUA

1. [lenb u conepkaHue

Llenp abopaTopHOil pabOTHI: HAYYUTHCS MPOCKTHPOBATH KOHCOJIbHBIC
NPUJIOKECHUS HA OCHOBE HECKOJIBKHX COOPOK.

3amaun 1abopaTopHOM pabOTHI:

— HAY4YUTHCS YIPABJIATH HECKOJIBKMMHU pa3padaThIBAEMbIMU MPOCKTAMHU B
OJTHOM PCIICHUU;

— HAyYUThCS OPraHU30BBIBATH B3aUMOJICHCTBUE HECKOJBKHX MOAyJIeH

IIPHIIOKCHHUS.

2. TeopeTnueckast 4acTb

B Tepmunonorun texHonormueckord mnatdopmel .NET He wucnonbzyercs
NOHATHE «HCOaHseMbId ¢aiin». [TogoOusie daiinesr (*.dIl win *.exe) xapakrepHsl
JUTSE KOMITUJISITOPOB HEOE30MacHOTO KO/Ia.

B texnonorun .NET ucnonszyercs tepmun «cobopka». COOpka — 3TO MOJYJIb,
B KOTOPOM XpaHHUTCA KOMIWJIMPOBAHHBIN ympaBiseMbli koa. OHa mMoxoka Ha

Kjaaccuueckuii ucrnonasgeMmbii daiin (*.exe) wiam dll-6ubnmoreky, HO UMeeT Ba)KHOE
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CBOMCTBO — OHa IMOJIHOCTBIO ce0s omnuchkiBaeT. COOpKHM colep:KaT METa/laHHBIE,
KOTOpPbIE BKJIIOYAIOT B ce0sl cBEeJEeHHs O cOOpKe M 000 BCEX OMpEAETICHHbIX BHYTPH
Hee THrax, meromax u T.4. COOpka MOXKET OBITh YacTHOW (IJOCTYITHOW TOJBKO
OJHOMY TMPHUJIOKEHHUIO) WIM pa3aenseMoi (ZOCTYHmHOH JI000OMY MPHIIOKEHHIO
Windows).

B mpeapigymmx — mabopaTtopHbIXx  paboTax — CTyAGHTaM  Ipeasaraioch
CIPOEKTUPOBATH KOHCOJIbHBIE TPHIJIOKEHUS,, KOTOPbIE MPEACTAaBISAIOT  COOOii
OJTHOMO/TyJIbHBIC TIPUIIOKEHUS — EXE-(ailIIbl.

B nannoii naGoparopHoil paboTe TpeOyeTcsi CHpOEKTUPOBATH MPUIIOKEHUE,

KOTOPOE COCTOUT M3 HECKOJIBKUX COOPOK (OJMH MOIYJb — (hailsl *.exe, ocTaabHbIE —

dll).

3. O0opynoBaHNE U MaTEPUAITBI

Jlist  BBHITIONTHEHUST JIAOOpaTopHO paboThl PEKOMEHIYETCsS HCIOIh30BATh
NEPCOHAJIBHBIN KOMIIBIOTEP CO CIEAYIOUMMH XapaKTEpPUCTHKAMH: 64-pa3psiaHblii
(x64) npoueccop ¢ TakToBo# yactotoii 1 I'T'11 1 BeIe, onepatuBHas namsite — 1 ['0 u
BBIIIIE, CBOOOAHOE JHMCKOBOE IMPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpammHoe oOecriedeHue: OIEpaluoHHAas CHCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zanus 110 TEXHUKE 0€30IaCHOCTH

Texnuka  0e€30MacHOCTH TpPH  BBINOJHEHHH  JIAOOPATOPHOM  pabOTHI
onpezensercss OOIENPUHITON sl MOJb30BaTele MEePCOHAIBHBIX KOMIIBIOTEPOB.
CamocTosTeNbHO HE POU3BOIUTH PEMOHT MEPCOHAIBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJIeHue MporpaMMHOro 00ecredeHus; B CIy4ae HEUCIIPAaBHOCTU MEPCOHAIBLHOTO
KOMITbIOTEpa COOOUIMTH 00 3TOM OOCIYKHBAaIOLIEMy MEPCOHANTY J1abopaTopuu; He

KaCaTbCA SBJICKTPUYICCKUX PO3CTOK MCTANIMYCCKHUMU IIPCAMCTAMU, pa60qee MECTO
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IMOJIL30BaTCJIA MICPCOHAJIBHOI'O KOMIIBIOTEPA NOJIZKHO COACPKATHCA B YUCTOTEC, HC

pasp€macTCsa BO3JIC IECPCOHAIILHOI'O KOMIIBIOTEPA IIPHUHUMATD IMUINY, HAITUTKHA.

5. MeToiuka v MopsI0K BBITTOJHEHUS paOOThI

st BeImOnHEHUsT jabopaTopHOM pabOTBI  CIPOEKTUPYEM  CIIEAyIOIIEe
MPUIOKEHUE:

Tpebyetcs pa3zpaboTathb MPUIIOKEHUE-OTIPOC. [Tonb3oBatemnto
MOCJICTIOBATEIBHO 3aJal0TCS BOIPOCHI, 32 KaXKIbIH BapUaHT OTBETAa HAYMCIISIOTCS
onpeneneHHbie O6amwibl. [locne 3aBepiieHuss ONpPoChl BHIBOAUTCS CyMMa HaOpaHHBIX
O0aioB M Kakoe-nmnbo pe3toMe. Takas mporpaMma MOXKET HCHOJIb30BaTHCS IS
OILICHKM OCTaTOYHBIX 3HAHUHU B JOpME TECTUPOBAHUS, ISl COCTABIIEHUSI ONPOCOB, JIJIS
caMo00cJIeT0BaHUS U T.II.

[Tepen HawamoM co37aHUsS TPUIOKEHHUS, TO €CTh MEpPea HEMOCPEACTBEHHBIM
IPOrPaMMHUPOBAHKEM, HEOOXOJIMMO ONPEICTUTHCA: KaKhe OOBEKTHI W SBIICHUS
IPEIMETHOW 00JIaCTH W CBSI3W MEXKIYy HHMH JIOJDKCH BBISIBUTH IPOTPAMMHUCT.
OuyeBHIHO, YTO ITO:

— BOIIPOC;

— OTBET (HECKOJIBKO IS KaXKJI0TO BOIIPOCa);

— 0aJI7T COOTBETCTBYIOMINN KOHKPETHOMY OTBETY;

— WTOTOBBIE PE3IOME WJIM OIIEHKH, KOTOPBIC BBIBOJSATCS B 3aBUCHMOCTH OT
KOJIM4YeCcTBa HAOpaHHBIX OAILIOB.

Bropoe, uTo HE0OX0IMMO clIeTaTh OCYIIECTBUTHh (PU3HUECKYIO JEKOMITO3UIIHIO
JTAHHOTO TPWJIOXKEHUSI, TO €CTh CKOJIKO OTIEIbHBIX MOJIYJIeH OyAeT colepKaTh
IpUJIokKeHne. B 1aHHOM ciyyae:

— 1-p1if MOZTYJNTB B BUJIE (haitiia *.exe a1 3amycKa NpuioKeHus;

— 2-o#i moaynb B Buje ¢aiina *.dll, cogepxxanuit BOnpockl ¥ OTBETHI;

— 3-uit Mmoxynb B Buae daiina *.dll, cogeprkamuii cooOIIEHUST 0 pe3ysIbTaTax

TECTUPOBAHUS (OMpoca).



74
Jlexommo3uniusi, jorudeckas W (usmdeckas, 3aBepiieHa. [ peamusarm
MPJIOKEHUST HEOOXO0IMMO BBITIOJIHUTD CJICAYIOIINE IIarH:
1. Cosznaiite kKoHCONBHOE TpuioxkeHue B cpene MS VS (mpoekT Ha3zoBUTE
Quiz). [Tocne BeIMOSHEHUS BCEX HEOOXOAMMBIX aercTBUi okHO Solution Explorer

IIPUMET CIIEAYIOINNA BUA:

solution Explorer v 3 X

U@ | 2
. Solution 'Quiz' (1 project)
4 L Quiz

=d| Properties

«] References

] Program.cs

Pucynok 15.1 — CtpykTypa 0JHOMOIYIbHOTO TIPUIIOKECHHUS.

B okne orobOpaxeno ogno perrenue (Solution) ¢ mmenem «Quiz» u oauH
IpOeKT B pamkax pemnieHus (¢ umeHeM «Quiz»). IIpoekT comepxxut aiinm koma
Program.cs, B koropom ompeaeineHa ¢yuknus Main. DtoTr mpoekr Oyxaer
OTKOMITHJIMpOBaH B dait Quiz.exe (To ecTh (aiini 1 3ammycKa).

2. Co3magum emie omuH (aiim B paMkax mpoekra QUiz, KoTopsiii Oyjaer
cozepkath Kiaacc Testing, MO3BONSIOIINN PEATU30BbIBATh JIOTUKY TECTUPOBAHHUS, TO
€CTh BBIBOJ] BOIIPOCOB B ONPENCICHHON TMOCIEI0BATEILHOCTH, BBOJA BbIOOpa
MOJIb30BaTeNs M T.J1. |11 9TOr0 BBI30BEM KOHTEKCTHOE MEHIO mpoekTa (puc. 13.2) u

CO3/1aJIUM HOBBIH (aiis ¢ umenem Testing.cs
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Solubion Explorer

@ A

ok _; Solution 'Quiz’ [1 project]
& Build Ll Properties
Rehuild i References
Clean H Program.cs
S Publish...
@ Live Web Preview Ctrl« Alt+ Enter
5 NewTtem... Ctrle Shifts & Add .
2] Existing Hem... Shift+ Alt+ 4 Add Reference... |
4 New Folder Add Sendce Reference.
=] Windows Form.. Add Library Package Reference—
£ User Control.. & View Class Diagram
@] Compansnt... Set as Startllp Project
%%  Class... Shift+ At C Cebug ¥
8] MNew JavaSeriph. % Add Solution to Seunce Control...
Ad - New Styleshedt.. 4 Cut Ciri=t
Paste Rl ¥
X Remove Dl
Rename
Uinload Frnjﬂ't
i Open Folder in Windows Explorer
@ Nsight Uses Properties
w1 Properties AlR+ Enber

Pucynox 15.2 — J[o6aBieHust HOBOTO Kj1acca K MPOEKTY.

[Tocne BeIMONHEHUs JaHHOTO JaeicTBUs B okHe Solution Explorer cocras
npoekTa u3MeHurcs (puc. 15.3).
- Solution 'Quiz’ (1 project)
4 | Quiz
> [=d] Properties

»  [=3] References

] Program.cs
] Testing.cs

Pucynok 15.3 — IIpoekT ¢ HecCKOIbKUMU (pailiaMu HCXOIHOTO KOJIa.

Ha manHoMm 3tarne kinace Testing He CoIep>KUT HUKAKOH JIOTHUKH.
3. Cozpmaaum BTOpoii Moxayiar B Buae Oll-OubGnworexu, kotopas OyaeT
CoJIepKaTh BOIPOCHI M OTBETHI. J[7I1 9TOTO BBI30BEM KOMAaHIYy KOHTEKCTHOTO MEHIO

pemrenus Quiz (puc. 15.4).
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- W=
LB 7] Salitian ‘Quiz' (1 praject)
%4 Build Solution Fa
Rebuild Selution perties
Clean Solution Ak
grarm.cs
Batch Build... :
fhing.cs
Cenfiguration Manager...
Mew Project... Add L
Existing Project... Set StartUp Projects..
Mew Web Site... ¥ Add Solution to Souree Control...
Existing Web Site... L Ppaste Ctri+W
st Mew Item... Ctrl+Shift+A Rename
2 Bisting tem... Shift-+ Ak+A LJ. Open Folder in Windows Explorer
Mew Solution Fold =
2 = Properties Alt+Enter

Pucynox 15.4 — Jlo6aBneHue npoekra K pemeHuto VS.

4. B nosiBHBIIIEMCsI TMAJIOrOBOM OKHE BhIOepemM Tum npoekrta «Class Library»,

B Ka4eCTBE MMEHU mpoekTa ykaxkeM «Task» (puc. 15.5)

P |
Add New Project [
Recent Templates [.NET Framewaork 4 > ] Sort by: [De‘fault '] | Search Installed Templ 2 |
Installed Templates “| 3 Vieual Ci
> . Ecﬂ Windows Forms Application Visual C# F e b
4 Visual C# il = A project for creating a CF class library
Windows L= (.dlf)
o i :
Web ) WPF Application Wisual C#
Office
Cloud ?{:ﬁ Console Application Visual C#
Reporting 5
SharePoint 3 % ASP.MNET Web Application Wisual C#
Silverlight =
Test cf|  Class Library Visual C#
WCF
Workflow ;’ﬁ ASP.NET MVC 2 Web ApplicationVisual C#
Other Languages |95 =
Other PicaeckTypes :’# ASP.NET MVC 3 Web ApplicationVisual C#
Database | =
Online Templates | c Silverlight Application Visual C# -
Name: Task
Location: DAUniversity\Huraemele gncuunanHe’\ TexHonorMn nporpaMMIpoear =

Pucynok 15.5 —Jlo6aBiienrne OMOIMOTEKH KIaccoB K pemeHuio QUuiz.

[Tocne nobasieHust HoBoro mpoekra okuo Solution Explorer mpumer Bug,

MOKa3aHHbIN Ha puc. 15.6
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; Solution "Quiz’ (2 projects)
4 U Quiz
i+ [=d Properties

+3] References
] Program.cs
#] Testing.cs

¥ .E Task
=d Properties
4 References
] Task.cs

Pucynok 15.6 —Pemienne ¢ HECKOTbKUMU POEKTAMHU.

JIBa mpoekta B omHoM pemeHun QUiz, mpu 3TOoM mpoekT QUiZ momedeH
HOJY>KUPHBIM MIPUPTOM. DTO O3HAYAET, YTO MPH BHI30BE KOMaHAsl Run Oyzaer
3aImymieH MMEHHO 3TOT mpoekT. Cienyer oOpaTuTh BHUMaHue, uto ¢aitn Task.cs
npoekta Task comep uT ToabKO mycToil knacc 6e3 koma. I[Ipoext Task B menom ne
coaepxuT (yHknuu Main, To ecTh He MOXKET OBbITh 3aITyIlIeH Ha BHITIOJTHEHHE.

5. AHaAJIOTUYHBIM 00pa3oM J00aBHUM K PEIICHHIO €Ie OJUH MPOCKT C UMEHEM

«Result» u Turmom «Class Library». Oxno Solution Explorer npumer By

A Solution 'Quiz' (3 projects)
4 3 Quiz
=d| Properties
«J References
<4 Program.cs
<] Testing.cs
4 [ Result
=4 Properties
+J References
4] Result.cs
4 [ Task
=d| Properties
+ References
A Task.cs

Pucynok 15.7 — Bce TpeOyemble IPOEKThI, B COOTBETCTBUE C (PU3UUECKON

JEKOMIIO3UIIUEH, T00aBIEHBI K PEIICHUIO.

Jlanee nepexouM K HAlOJHEHHUIO KJIACCOB TPEOYEMbIM (hYHKIIMOHBAJIOM.

6. Moaudunupyem ¢aiin Task.cs npoekra Task ciaemyronum o0pa3oMm:
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Inamespace Task

J/ Knacc nns NpeacTaBNEHWA OQHOrO TECTOBOro SaQaHWA
il public class SingleTest

i

: public string Question {get; set;} // sonpoc
public List<string:> Answers; /S OTeeTu

: public List<int> Balls; // Bannw 3a oToeTW

1

f/ CTaTudecknd knacc AR NPefcTaBfeHHs CNWCKE TeCcToBe 334aHWA
1 public static class Task
: ff CNHWCOK OTAENbHMY SONPOCOE € OTBETaMA

public static List<SingleTest> AllQuestions;

i ff CTaTHYECKHMA KOHCTDYETOD AR HMHHUHAAWSAUHMH KONASKLHH
1 : static Task()
{
AllQuestions = new List<SingleTest:()
1
; new SingleTest()
{
! Question = "Main - Touka Bxofa nporpamas .. .7,
Answers = pnew List<string>(} { "1%, "?", "He snan" },
: Balls = new List<int»() { 28, 5, @ }
b

T

? E new SingleTest()

P {

i : ‘ Question = "Kakoh omepaTop He ABNARTCA ONEpaTOopoM UWKAar”,

H : i Answers = new List<string>() { "while", "for", "if" },

i : i Balls = new Listc<imt>»() { -5, @, 18 }

¥s

: : new SingleTest()

P {

: : : Question = “Kax obosHwauuTe cocTaeBvod onepaTop?”,

H H : Answers = new List<strdng>() £ "{ .. }'2 "( .- )" "€ ... 2" |
: : : Balls = new List<int>»() { 58, @, & }

P s

: : new SingleTest()

{

i : i Question = "Yro obosmaqaer cummon ; U,

: : ! Answers = new List<string>() { “"MycTod cnepatop", “"HKoHey nporpamse”; “He snan” },
: : : Balls = new List<int»() { 50, 29, & }

i ¥

Ph

b

Pucynok 15.8 — Knaccel mpoekra Task.

Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO Kiaacc Task craTmueckui, To eCTh He
TpebyeT co3aaHusi 0OBEKTOB.

7. Moaudunupyiite daiin Result.cs mpoekra Result cienyromum odopazom:
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-lnamespace Result

{
= public static class Result
1
i public static List<string> Messages;
: S CTaTUYECKHWA KOHCTPYKTOP
= : static Result()
S |
; Messages = new List<string>()
1
: "Bu Habpanw meHee 16 bannos! Mnoxo!™,
"Bu Habpanw He meree 18 n meree 48 bannos! Hopmaneno!™,
: "B Habpanw He meree 48 bannos! OTAW4HO™
.
¥
: // Metop pna sosepawerna coobueHwus
= E public static string GetMessage(int Ball)
3 A
: : string mes = "";
i i if (Ball < 18)
: § : mes = Messages[8];
E : else if (Ball < 48)
E E f mes = Messages[1];
: E else
: i i mes = Messages[2];
E E return mes;
: 3
|
¥

Pucynok 15.9 — Knacc mpoekra Result.

Co3man oaMH cTaTUYeCKUW ailn, s NpeACTaBICHUS PEe3yIbTUPYIOMIUX
COOOIIIEHUH.

8. Tenepr Mmogudunmpyem kiacc Tasting nmpoekta Quiz. B cBoeit pabote kiacc
OyZeT ucrnoap30BaTh paHee co3nanHblie kKiacchl Task u Result, koTopsie HaxonaTcs B
npyrux mpoekrtax. [1o3ToMy HE0OXOAMMO YyCTAaHOBHUT CCHUIKM Ha JaHHBIE MPOEKTHI.
Jlst aToro BRI30BUTE KOMaHAy (puc. 15.10a) koHTeKCTHOTO MeHIO manku References
npoekrta Quiz. [Toce 3Toro ccbuiku Ha COOPKH (OTKOMIMIIMPOBAHHBIE MPOEKTHI Task

u Result) mosBsatces B criucke cebliok Reference (puc. 15.100).
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= 4 8 iz
b [ Properties
d__ o5 References
Whrrasctt e

-§=| [.4 Solution 'Quiz' (1 pregects)

Add Reference...
A Serjice Refarance.. Fyrtem

X System.Corne
Add lemr:.rFaclug:Fleﬁleme... Systam.Data

i Syrtem Dot DataSetEatensions
=3 Bystemiml
-3 System XL ing

] Programucs

A Testmg.cs

4 CEH Rest
¢ i Properties
“d References

-f.] Presult, oz
=il & (@ Task
| b [ Propertics

b 4 Relerenoes

A Task.cs

a

[ Selution 'Quiz' (3 projects)
P Eﬁi@ﬁz
=d| Properties
4 | % References
423 Microsoft.CSharp
-3 Result
- Systemn
<3 Systern.Core
«3 Systemn.Data
-2 Systemn.Data.DataSetExtensions
-3 Systern.Xml
+3 Systemn.Xml.Ling
-3 Task|

o

Pucynok 15.10 — Jlo6aBneHue CChUIKM Ha MPOEKTHI: @ — KOMaHAa KOHTEKCTHOTO

MEHI0; 0 — CIIMCOK CChUIOK Ha MPOEKTHI.

9. Moaudunupyem daitn Testing.CS mams peann3anud JOTUKHA TECTUPOBAHHS

(puc. 15.11).

E class Testing
£
E public string DoTesting()

1
§ int SumBal = @;

int ans = 8;

foreach (Task.SingleTest p in Task.Task.AllQuestions)
{
: Console. Writeline("/////fH 1 ATAELEPRELTAETET" Y
Console.WriteLine(p.Question);

Console. WriteLline("/// /7811 0 EETLEEEEES LR Y
Console.WriteLline("1. "“+p.Answers[@]);
Console.WriteLine("2. " 4+ p.Answers[1]);
Console,WriteLine("3. " + p.Answers[2]);
Console.Write("BubepuTe Homep oTBeTa > ");

ans = Convert.ToInt32({Console.Readline(});
SumBal += p.Balls[ans-1];

}

return Result.Result.GetMessage(SumBal);

Pucynok 15.11 — Kimacc Testing.

10. Moaudunupyem dyukmnuto Main:



81

-lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—Inamespace Quiz

{

E class |

{

Z static woid Main(string[] args)

ting newTest = new Testing();
Censole . WriteLine("\n\n"+newTest.DoTesting());

sole.ReadKey();

Pucynok 15.12 — @yukmms Main.

3amycTuTe MOJIyd4eHHOE MpUiIOKeHHWe. BHHUMAaTeNbHO NpOaHaTU3UpyHTe KO

npuioxenus. [lonpoOyliTe N3MEHUTh BOIPOCHI U UX KOJIMYECTBO.

3aTCM, BBIIIOJIHUTC MHAWBUAYAJIbHOC 3a/JaHUC.

MuaauBuayansHOE 3a/1aHKeE.

CrpoeKTUpyiTe MHOTOMOJYJIbHOE MpHiIokKeHHe (3 MOayJs), peanusyromiee

INOCTABJICHHYIO 3a/1avy. Hepej:[ BBIIIOJIHCHHUECM TIPHUITIOKCHUA HGOGXOI[I/IMO BBIITOJIHUTD

JCKOMITIO3UIINIO 3aJa49Y1 U BBIABUTH OCHOBHBIC O0O0BEKTHI HpC,IIMGTHOfI o0iacTu.

Bapuant

CTpyKTypa JaHHBIX

1,6,11,16, 21

HpI/IJ'IO)KCHI/Ie OCYIICCTBJISACT CJIIOKCHUC

OOBIKHOBEHHBIX APOOEH, TO €CTh YHCEeN U

—y
3 12
T.1. TpebyeTcst pean3oBaTh TOJIBKO CIOKEHUE.
HcxonHble ciaraemble MOJIb30BaTEIb BBOJIUT C
KJIABHATYPBI.

2,7,12,17,22

[Ipunoxenue OCYLIECTBIISIET YMHOKEHHE

1 7
OOBIKHOBEHHBIX ,Z[pO6CI/I, TO €CTh 4YHCCI ) )41

3 12
T.4. Tpebyercst peann3oBaTh TOJBKO YMHOXEHUE.
HcxoHbIE MHOKHUTENN MOJIb30BaTEIb BBOJUT C
KJIABHATYPBI.
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Bapuant CTpyKTypa TaHHBIX

3,8,13,18, 23 [Tpunoxenue OCYIIECTBIISIET JeJIeHNE

OOBIKHOBEHHBIX JIpOOEH, TO €CTh Yucen _, 1 u
3 12

T.1. Tpelyercsa peanu3oBaTh TOJBKO JIEJICHHUE.
Hcxoguble apoOM  MOJIB30BaTENb  BBOAUT €
KJIABUATYPHI.

4,9,14,19, 24 Peanusylite = mpwiokKeHHE,  OCYIIECTBISIOLIEE
COKpallleHHe OOBIKHOBEHHON  apobu. JpoOn
M0JIb30BATEJIh BBOJIUT C KJIIABUATYPHI.

5, 10, 15, 20, 25 Peanusyiite = mporpamMmmy Ui BBINOJHEHUS

onepaunﬁ Hal KOMIIJIIEKCHBIMH YHUCJIaMHU:
CIIOKCHHUC, YMHOXCHHC, BbBIYHMCICHUC MOAYJIA
KOMILIEKCHOrO 4umucia. McXxogHple KOMILICKCHBIE
YuClia I0Jb30BaTCJIb BBOAUT C KJIaBUATYPHI.

7. Coneprxanue oTdera u ero opma

OtyeT no 1abopatopHoO paboTe AOHKEH COACPKATh:

1. Homep u Ha3BaHue 1a00paTopHON PaOOTHI.

2. llenu naGopatopHOi pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

4. DOxpaHHble (GOpPMBI M JHCTUHI MPOTrPAMMHOIO KOJa, IOKA3bIBAIOIIUE

MOPSIJIOK BBIMOJIHEHUS J1a00paTOpHOI pabOThl, U pe3yJIbTaThl, MOJYyUYEHHbIE B XO/€ €€

BBIITOJIHCHUA.

OT4er O BBINOJHEHUH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CAAETCA

IIPENO/IaBaTEeo.

8. KoHTpoJibHBIE BOTIPOCHI

1. Yrto Takoe craTu4eCKui KJracc?

2. Uto Ttakoe coopka?

3. Kak onpenenuth MpoeKT 0 YMOTYaHHUIO B MHOTOMOTYJIBHOM PEIICHUH?

4. Kakumu crioco6amMu MOXKHO pa3MECTUTh B (paiiiax onpeeieHue kiacca?




83
5. Kakoif mpoeKT HauyHEeT BBIMOIHATHCSA MEPBBIM €CIIM HECKOJIBKO M3 HHUX B
OJTHOM PEIIIeHUH cojepskat GpyHkipo Main?
6. Uro HeoOX0oaMMO ciaenaTh JJs TOro, YTOOBI IOSBHJIACE BO3MOKHOCTh

HCIIOJBb30BaTh KJIACChI, OIIPECACICHHBIC B IPYI'OM HpOCKTe?

9. Criucox nureparypbl

Jl51a BBIMOIHEHUS 1a00paTOPHOM padOThI, P MOATOTOBKE K 3aIIUTE, a TAKXKE

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJIb30BATH CICAYIIHC

uctounuku: [1-3].
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TEMA 4. OCHOBBI OOII: KJIACCBI, KOHCTPYKTOPBI, IIEPEI'PY3KA
JIABOPATOPHASA PABOTA 11. OIEPAIIMU KJJACCOB. IIEPEI'PY3KA

1. [Tenb u conepkaHue

Ilens naGopatopHOM  PabOTHI:

OIIEPAIIVM.

HAyYUTbCSI  OCYIIECTBIISATh MEPErpy3Ky

OIICpPaATOPOB OTHOCUTCIIbHO IMOJb30BATCIIbLCKUX TUIIOB.

3amaun 1abopaTopHOM pabOTHI:

— U3YUYHUTh OMEpalliu, MOJIeKAIIHNE ePETrPy3KeE;

— IIOJIYYHUTD IMPAKTHYICCKHUC HABBIKU IICPCIPY3KH OIICPATOPOB.

2. TeopeTnueckast 4acTb

2.1 Oneparuu. bonbmmucTBO onepanuit nmpunuio B C# u3 a3sikoB C, C++:

Kareropus Onepanun
ApudmeTrueckne +,-,%1,%
Jlornueckue & |, N~ &&, |, !
KonkareHnanus ctpok +
NHKpPEMEHT U IEKPEMEHT ++, --
CpaBHeHue <, > >= >= == I=

[IpucBoenue

=, -=, /:’ *:’ %:’ =, &:’ |:’ /\:’ <<=,

>>=
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Jocrym k wieny kiacca

WNupexcarms []
[TpuBenenue ()
VYcnoBHas (TepHapHasi) onepanus ?:
Co3znanne 00bEeKTOB new

WNudopmanus o tumne

sizeof, is, as, typeof,

KOHTpOJIB HCKIIYCHUA, CBA3aHHOIO C
NEPENnOJIHCHUEM

checked, unchecked

2.2 Tleperpyska ormepanuii OTHOCHUTEIBHO Kilacca. PaccmoTpum mpocToii

KJIaCC, HAIIPpUMCpPp, AJIA IPCACTABIICHHUA 00BbEeKTa ((BCKTOp)) (I[J]}I IMPpOCTOTHI BO3bMCM

BEKTOp Ha miockocTH). [Ipumep 1:

J/ Nona AadHex NPEACTABNAKMT CTOPOHH NApAAnEnendnens

public double X, ¥;
/ KOHCTPYKTOpH
public Vecteor()

1
¥

public Vector{double XCoord, double YCoord)

{

X
Y

XCoord;
YCoord;

i

Knacc CO3JJaH, HO B MaTEMAaTHKC MOKHO BBIIIOJIHATH CIIOKCHUC (BBI‘{I/ITaHI/IC)

BCKTOPOB H YMHOXCHHC BCKTOpa Ha 4YHCIIO,

a TaKXC HaxXOAUTb CKaJIAPHOC

npousBeicHue BeKTOpoB. HeoOxoaumo m00aBUTH 3Ty BO3MOXHOCTH JIJIsI HAIETO

kjacca «BekTop». DT0O 3HAYWT, YTO OIEpaluy, YKa3aHHbIE B IPUMEPE 2 JTOJKHBI

HUMCTH CMBICII.

[Ipumep 2:
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a
r b

W new Vector(4, 18);

new Vector(19, 15);

W
"

]
™M

o
TO

{/{ BHMMCNEHWE CyMMBl BEKTODOE
Vector SumVector = a + b;

// BuvWcneHue NpPOMSBEAEHMA BEKTOPA Ha 4YMCNo
Vector MultNum = 2 * a;

J BEYMCNEHWE CKANAPHOrO MNPOWSBEASHUA

double Skalar = a * b;

B nmannoit peanusanuu (mpumep 1) Takue omepanyu B KOJE HEBO3MOXKHBI.

Jlo6aBuM B KJ1acc IeperpyKeHHbIe ONepaluu.

[Tpumep 3:
class Vector
i
: // Mona paHHux NpefcTaBAANT CTOPOHE Napannensenunega
public double X, ¥;
!/ KoHcTpyxTopu
public Vector()
1
b
public Vector(double XCoord, double YCoord)
i
: X = XCoord;
: ¥ = ¥Coord;
b
// Neperpyska onepaunn CNoXeHWA
public static Vector operator 4(Vector left, Vector right)
1
: return pew Vector(left.X + right.X, left.¥Y + right.Y);
b
// MNeperpyska OnNEpaunK YMHOXEHWA BEKTOpPa HAE YKCHO
public static Vector operator *(double k, Vector wek)
1
: return new Vector(k*vek.X, k*vek.Y);
b
// MNeperpyska onepauna yMHOKEHWA [ABYX BEKTOPOE (CKaNApHOE YMHOMEHWE)
public static double operator *(Vector left, Vector right)
1
: return left.X * right.X + left.¥ * right.¥;
R
h

[leperpy3ka omepanuu MOXo0Xka Ha OOBSIBICHHE METOAa Kiacca, HO
CYLICCTBYIOT OTJIMYMS: HCIOJb3YeTCs KIIoYeBoe CioBo StatiC; wucmosb3yercs

KJIIOYCBOE CJI0BO Operator ¥ CHMBOJI oriepaiuu (+, *, - 1 T.JI.) BMECTO HUMCHH METO/Ia.
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[Tociie Toro kak omepanuu NEPErpyKEHBI, BO3MOMKHO BBINOJATH CIEAYIOLINE
JIeUCTBUS:

class Progran
d
static void Main(string[] args)
1
or @ = new Vector(4, 16);
~ b = pew Vector(l®, 15);

[/ BHMMCAEHWE CyMMB BEKTODOB
- SumVector = a + b;

'/ BoidWcCneHWe NpoWSBeOeHWA BEKTOPa Ha YWCAa
= MultNum = 2 * a;

[/ BHMMCNEHME CKaNAPHOro NponsBegeHuA
double Skalar a* b:

[{ TNposegeHwe CNOKHMX pPacYeTos
" RES =2 * a3+ 3 * b+ (3%b) " a;

“onsole.ReadKey();

LS

3. O0opynoBaHNE U MaTEPUAITBI

Jlnsi  BBHITIONTHEHUST JIaOOpaTopHO paboThl PEKOMEHIYETCsS HCIOIh30BaTh
NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTEepUCTUKaMU: 64-pa3psiTHbIiI
(x64) porieccop ¢ TakToBOM yactoToi 1 I'T11 u BeIIE, oneparuBHas maMath — 1 [0 u
BbIIlIE, CBOOOJAHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 ['0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecreueHue: oOIepaldoHHas CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.
4. Yka3zaHus 110 TEXHUKE 0€30IIaCHOCTH
Texnuka  O€30MaCHOCTH MPU  BBIMOJHEHUW  JJAOOpATOpPHOW  pabOTHI

ONpCACIIACTCA O6I].I€HpHH$ITOI>i JJIA MOJIb30BaTeNIe NEPCOHAJIBHBIX KOMIIBIOTCPOB.

CaMOCTOSITEILHO HE IMPOU3BOAUTb PCMOHT IMCPCOHAIBHOI'O KOMIIBIOTCPA, YCTAHOBKY
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U yJaJeHue MPOrPaMMHOT0 00ECTICUCHHUS; B CITydae HEUCIIPABHOCTH MEPCOHATHLHOTO
KOMITBIOTEPA COOOHIMTH 00 ATOM OOCHY>KHUBAIOLIEMY MEPCOHANy JabopaTopuu; He
KacaTbCsl JJIEKTPUUYECKUX PO3ETOK METAUIMUECKUMU MpeIMeTaMu; padouee MecTo
M0JIb30BATENSI MEPCOHATBHOTO KOMITBIOTEPA JOJDKHO COJIEPKAThCSl B YUCTOTE;, HE

paspemiacTcCsda BO3JIC IICPCOHAIBHOI'O KOMITIBKOTCPA IIPUHUMATD IMUIIY, HAITUTKH.

5. MeToiuka v opsI0K BBITTOJHEHUS paOOThI

1. Co3naliTe KOHCOJIBHOE TPUIIOKEHHUE.
2. CoBMeCTHO C TIperojaBaTelieM CIpPOCKTHUPYHTe MU pa3paboTaiiTe Kiacc,
OTHOCUTEIFHO KOTOPOTO MIEPErpy3uTe onepamnuu +, - /, *, %, ==, > (KaxxIplil CTYIEHT

pazpabartbiBaeT CBOM KJiacce).

WNunuBumyanpHbIe 3a0aHUS (BO3MOXKHBIC BAPUAHTHI KJIACCOB):

«Bektop B mnpoctpaHcTBe», «Matpuua», «CotpynHuk», «KoMmmberoTepy,
«ToBap», «OOBexkT  HeaBWXUMOCTH»,  «KommiekcHoe — umciao»,  «KyO»,
«ABTOMOOMIEY, «CTyneHT», « Kauray, «/luctunmmna (mpeamer)y.

Bo3moxHO mpenioxkeHHe CBOEro Kjacca WiIM JopaboTka Kjacca U3

naboparopHoii paboTsl Nel3.

7. Coneprxanue otdeTa u ero (popma

OTyeT 1o J1abopaTopHO paboTe TOHKEH COACPKATH:

1. Homep 1 Ha3BaHue 1a00paTOPHOI pabOTHI.

2. llenn mabopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJBHBIE BOIIPOCHI.

4. Dkpanuele (GOpPMBI U JHCTHHT MPOTPAMMHOIO KOJa, IMOKAa3bIBAIOIIUE
TIOPSZIOK BBHITIOTHEHUS JTA00OpaTOPHOU pabOThI, U Pe3yJIbTAThI, TOJYYCHHBIE B X0OJE €€
BBITIOJTHEHMS.

OT4eT O BBHINIOJHEHHWH JIAOOPATOPHOW pabOThI B MHUCHMEHHOM BHUE CHAETCS

npernogaBaTciIro.
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8. KoHTpoJibHBIE BOTIPOCHI

1. Yro Takoe KOHCTPYKTOP?

2. UYro Takoe meperpy3ka omnepatopoB? Korma mnpuMeHseTrcss JaHHBIM
MeXaHu3M?

3. JlomycTuMm, 4To JUIsl Kjacca co3faHa Meperpy>KeHHas onepamus CloKEHUs.
MoskeT i ObITh CO3/7]aHa €IIIe O/THA OTIEPAIIHS CIOKEHUS IS JAHHOTO Kjacca?

4. Kakue oniepaiuu HeJb3sl IEPErpy3UTh?

5. Kakwue onepanuu HE0OX0AMMO MeperpyskaTh MonapHo?

9. Cnucok nurepaTypsl

Jl5ia BBIMOTHEHUS 1a00paTOPHOM pabOThI, P MOATOTOBKE K 3aIIHUTE, a TAKXKE

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJIb30BATH CICAYIIHC

uctounuku: [3], [5].
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TEMA 4. OCHOBBI OOII: KJIACCBI, KOHCTPYKTOPBI, IEPEI'PY3KA
JIABOPATOPHASA PABOTA 12. HIOCTPOEHUE NEPAPXUMU KJIACCOB

1. [lenb u conepkaHue

[{enp mabopaTopHOM pabOTHI: H3YUYUTh MEXAHU3M OpTaHU3AIMU HACIICIOBAHUS
KJIaCCOB.

3agaun 1a00paTOpHOM PabOTHI:

— HAYYIUTHCSI OOBSBISATH MPOU3BOIHBIE KIIACCHI;

— HAY4IUTHCSI CO3/IaBaTh HEPAPXUU KIIACCOB;

— HAy4YUTHCA UCITIO0JIBb30BATh MCXAHU3M HOHI/IMOp(i)I/BMa.

2. TeopeTnueckast 4acTb

2.1 HacnenoBanue peanmmsaruu. HacnemoBanue peanmzaruu (implementation
inheritance) o3HayvaeT, 4YTO TUI MPOUCXOAUT OT 0A30BOTO THIIA, IMOJydYast OT HETO BCE
TOJISI-YICHBI U yHKIIUN-YICHBI.

CuHTakcuc HacCJICIOBaHUA pcain3alunu:
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class IlpoussoonwiiiKnacc . basoeuvlitKna cc

{

Il Jdannvie— unenviu ¢hynxyuu — unerol

}

Ecin mpu ompeneneHun Kiacca He yka3aH 0a3oBblii kimace, 1O C#
npejoiaraet, 9to 0a30BbIM KitaccoM sBisiercs System.Object.

2.2 Cozmanue wuepapXxuyd KiaccoB. Ilpu HacjelmoBaHUU —peau3alun
MIPOM3BOIHBIN KJIACC HACIEAYET pealn3aliio KaKa0i QyHKIMKU 6a30BOr0 THIIA, €CIIH
TOJBKO B €r0 OMPEACICHUH HE YKa3aHo, YTO peanu3anus (QyHKIMH JOHKHA OBITH
repeonpe/ieiicHa.

OmnpenenuM  crieaymonlyro  uepapxuro  kjnacco  (puc. 17.1) wu
IPOJACMOHCTPUPYEM, KaK HACJEIYETCS pPeaju3alus U Kak Hepeonpeneasiiorcs

CBOMCTB U METOOOB.

Yenopek

Crynenr Yuurens

Pucynok 17.1 — Uepapxusi KJ1accoB.

CozmaauM KOJ, ONUCHIBAIOIIMK JaHHYIO0 uepapxuio. Ompenenum 0a30BbIi

KJ1accC:
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class Yenosex

1
public Yenoeek(string @, string W, string 0, int Bosp)
{
i daMunuA = @; Mma = W; OTuecTeo = 0; BospacT = Bosp;
1
public Yenoeex()
{
: damunua = “HeT gaHHex"; HWaa = “":; OmuyectBO = “";
: Bospact = 18;
}
public string ®amwana, Hma, OTyecTeo;
private DateTime [JavaPowgenws;
public virtual string ®HO
{
! get { return Gamuava + * " + Hma + " " + OTuecTBo; }
1
public int BoszpacTt
{
: get { return DateTime.Mow.Year - fQaTaPowgenws.Year; }
: set
.
! ! int FopPowpeHwa = DateTime.Now.Year - value;
faTaPoxgedua = Convert.ToDateTime(logPoxgedus.ToString()+”.81.817);
. 2
}
}

OOpaTuTe BHUMaHUE Ha HAJIWYUE ABYX KOHCTPYKTOPOB, MEXaHHM3M XpaHEHUS
BO3pacTa 4ejoBeKa U KitoueBoe cioBo virtual y coiictBa «®MO». KitoueBoe cinoBo
virtual yka3bIBaeT, 4TO JAHHOE CBOWCTBO OYJET NEPEONPENECICHO B MPOU3BOJIHOM
KJIacce.

OHpCIIGJII/IM HpOHSBOIIHBIﬁ KJIacC « Y UUTEIbY:
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class ¥YuuTenn: Henooew
i
; public Yuntene()
; :base()
{
H ¥YueHoe3BaHWe = YueHwE3BaHWA.Be3_JBaHWA]
YuenaalTenens = YuenwelTenend.bes_CTenemu;
1
public ¥uwtens(string @, string M, string O, int Bo3p, Yuyedwe3BanwA ¥3, YueHwe(TensHw ¥C)
tbase(®, W, 0, Boap)
i
| YueHoe3BaHue = ¥3;
i YuenHaAlTeneds = ¥(C;
¥

public YuesweIsaHnA YuenoeIsaHWej
public ¥YyenweCTeneqwn YuenaalTeneHo}

public override string @HO

{

! get

.

i i return YuemasCrenene.ToString() + ", " + Yuencedsanwe.ToString() + ", " + base.oHD;
I

}

Hj

Crnenyer oOpaTUTh BHUMaHUE HA MCIOJB30BaHUE KIIFOUEBOTO CioBa override y
coiictBa «®HO», KOTOpOE YKa3bIBaCT HAa TO, YTO JAHHOE CBOWCTBO UMEET HOBYIO
pealu3aIuio, OTIUYAIOIIYIOCS OT peain3anun 0a30BOro Kiacca.

OnpenenuM BTOPOl MPOU3BOAHBIN Kinacc « CTyIEHT»:

class CTypeHT: Yenoeek

F public CtygedT(string ¢, string M, string 0, int Bozp, CneuwaneHocTw Cney)
i thase{®, W, 0, Bozp)
i
i CneyvansHocTe = Cneu;
¥
public CneuwansHocTH CNEUMANEHOCTL}
public override string ®WO
i
: get
|
; i return base.®M0 + ", " + CneumanbHocTb.ToString();
i X
e
}

B o6oux IIPOU3BOAHBIX KJIaCCaxX CICAYCT O6paTI/ITB BHMMAHHC Ha pCain3aliuio
KOHCTPYKTOPOB IMPOU3BOAHBIX KJIACCOB, HMCIIOJB30BAHHUC KIIIOYCBOI'O CJIOBaA base B

koze cBoicTBa «PHMO» 1 pu 00BABICHIUH KOHCTPYKTOPOB.
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Takke MHTEpeC MPEJCTABISIOT TUIbl JAHHBIX, UCMIOJb3yEMbIE MJIs YJICHOB-
naHHbIX:  «CroemuambHOCTH»,  «YueHble3BaHMsA», «YueHwieCrenenn». Bot

OIPCACIICHUA TaHHBIX THHOB-Hepe‘lI/ICHeHI/IfI:

public enum Yueque3sanus
{
: AoueHT,
Mpogeccop,
AKANEMAE,
Bez ZsaHus

}

public enum ¥uedwelTEneHw
i
; KanampaT_TexHadeckux_Hayw,
Kangugat dwsMat_Hayk,
KanampaT_MNeparorudeckus_Hay,
HQoxTop duzMaTt_Hayk,
Bes_CTeneqn

}

public enum CneuywanbHooTH

{

i HHgopmaumonHue CucTese W TexHonorvm,
BesonacHocTe_MHdopMaLMoHHMX_CHCTEM,
Texvonorwa_JaumTe_Hudopmauymm,
Ncuxonarua,

i HauoanexTpoxuka

b

Hakonern, mnpoieMOHCTPUPYEM UCHOJNb30BaHUE OOBSIBICHHONW HepapXuu
KJIaCCOB.

B nporpamme o00baBUM MaccuB 00bekTOB THHa «YemoBek». Cnemyer
NOHWMAaTh, YTO NPU OOBABICHHUM TAKOTO MAacCHUBa, €ro 3JEMEHTaM MOKHO
npucBanBaTh OOBEKTHI JIOOOTO0 MPOM3BOJHOTO KJacca, MPHYEM KaxXIblii OOBEKT

OyJzieT BeCTH ce0sl T0-CBOEMY (3a CUET MEePeornpe/ieSIeHUs] CBOMCTB U METOJIOB).
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static void Main(string[] args)

i

; S/ ObbABuM mMaccue nooei:

i Yenosex[] mas = new Yenosex[6];

; J// 3anonHum maccWB IHaueHWAMM pashwex (!) Tunos

; mas[@8] = new Yenosex("NeTpos™, "Mertp"”, "Nervposwy", 18);
mas[1] = new CTyaenT("Kopobos™, “Cepred”, “Buxtoposuy”,

i i 19,

E [HEQHBHhHDCTH,HH¢¢PﬂauﬂnHHHe_ﬁHcTEMH;H_TEXHuﬂﬂrHH};
},35[1] = new YuuTens(“Hukonaes”, "Esrenwd”, "Heanosud",

E i 3@,

; YueHee3saHuwa . JJOUsHT,

i YueHweCTenenw . KanauaaT_TexHudecxkux_Hayx);

; ﬁ35[3] = new CTynenT("Nasncsa”, “"Mapwna®, "Angpeesna”,

i : 28,

E CneuransHocTw, HaHosnexkTponuka) ;

E mas[4] = new Yuutens("fAposgcsa”, “Buxropua”, “Wropeswa”,
E i S8,

; Yuenwe3sanua.Npodeccop,

i YuenwelTenend, lokTop ®uwsMar_Hayx);

; has[S] = new Yenoeewx(“Cupopos™, “"Mapk"™, “3axaposuuy”, 12);
§ [/ BuBopa wHpOpaUMK

i for (int i = ®; i < mas.Length; i++)

. !

E E Console.WriteLine(">>333>3333>> " + mas[i].GetType().Name);
i Console.WriteLine(mas[i].oW0);

P Console.WriteLine("Bospact: " + mas[i].Bospact.ToString()+"\n"};
E : Console.WriteLine{"\n");

)

E Console.Readkey();

¥

B pesynbTaTe paboThl mporpaMmbl OyJI€T OCYIIECTBIIEH CIIEAY 0NN BBIBO/I:
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i 7 filey///D:f/University/Mutaemeie gucumnandby/ Texnonoruv nporpammuposanua 19, LR_Ten/LR_One... Elﬂléj

BRI Yeaoser -
Netpoe lMeTp MeTpoBuu
BozpacTt: 10

.

m

BRI D Crynenr
Koposoe Cepred Buktopoewuy. Hudopraudwonnwe_Cucteru_M_Texnoaoruu
BozpacTt: 19

PRDR2IDIFDD Yyuteas
Kanaupar_Texnuwueckux_Hayk, [ouent, Hukoaraes Eerenun Heanosuu
Bospact: 30

PRI CrynenT
Nagaoea Mapuna AHnpeesHa. HaHo3AeKTpoOHHKA
Bospact: 20

BRI YuuTeas
DokTop_tuzMar_Hayk. NMpooeccop,. Opozpoea Buktopua Mropeena
Bospact: 50

BRI Yeaoeer
Cunopoe Hapk 3Jaxapoeuu
BozpacTt: 12

[Tonnas AuarpaMMa THUIIOB B IIOJIYYCHHOM IIPUJIOKCHUHM I10KAd3aHa Ha

puc. 17.2.

[ Vurnkee Inamma A

| Crynenr (3 Program [ |
Class Clazs Erium
& Leropex
=l Methode Douenr
= Fields =
¥ Main Mposeccop
e W CncumansiocTe Acn s
=noBEK
Clasg = Properties Ees_Seanmn
ol e .
= Fielets 2 Mathods s e St a
2 Enum
A7 dataPookg=qus W Cryassr
* Hlus - Vibopieaumrodree_ Cncrenes K TexHonor i
CITaReT e
'_’ LTHELTED SesonacrocTe_MAdopuaywonrsix_Cactew
. ¥ Daumns T : TesHaaorHa_tawaTe_HMAdopsadu
= F'i~:||:-:|'.|e‘rr Class Meusaanria
T Bospact & Yaromay Hadoaaeponsa
-l o]
= = =
Methods Fielde Vuenmieltanenm E:
W UYeaoeer [+ 1 o, ¥ YusaaCreneks 51T
¥ Yusnoslmanne
= Proparties Lanaugat_Texwadeckis_Haye
o - Lanapgar Deabdar Have
el T i g e :
= HargaT_Megarormysckx_Hays
= Mathods ; !
Aoerop_Peabar_Haye
W Yuurems (= 1 o 5e3_LTenexw

Pucynok 17.2 — JIlnarpaMmMa THIIOB IPHJIOKEHUS (co3ana cpeactBamu VS).

CrpykTypsl Bceraa Hacineayrores ot System.ValueType. Ouu MoryT Takxke

HacCJIca0BaTb JTF000€ KOJTNYECTBO PIHTGp(I)CﬁCOB. Knaccer BCCTraa HACJICAYIOTCA OT
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OJIHOTO KJjlacca Mo BamieMmy BbiOOpy. OHHM Takke MOTYT HacleqoBaTh JIt00oe

KOJIMYECTBO UHTEP(ENCOB.

3. O6opynoBaHue U MaTEpUATIbI

Jlnst  BeITIOJTHEHUST JTa0OpaTOpPHOM pabOThI PEKOMEHAYETCS HCIOIb30BaTh
NIEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTEepUCTUKaMH: 64-pa3psiTHbIiI
(x64) npoueccop ¢ TakToBo# yactotoit 1 I'T'11 1 BeIe, onepatuBHas namsite — 1 ['0 u
BBHIIIIE, CBOOOJHOE MAMCKOBOE IPOCTpaHCTBO — He MeHee 1 [0, rpaduyeckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecreueHue: oOINepaldoHHas CHCTEMa

WINDOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beie.

4. Ykazanus 110 TEXHUKE 0€30IaCHOCTH

Texnuka  O€30MAaCHOCTH MPH  BBINOJHCHHHM  J1a0OpAaTOPHOH  pabOThI
OTIpEIeIISAETCS OOIENPUHATON JUIS TIOJB30BaTEICd TEPCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTEIPHO HE MPOW3BOJUTH PEMOHT TIEPCOHAILHOTO KOMITBIOTEPA, YCTAaHOBKY
U yAaJICHHUE TIPOTPaMMHOTO O0ECIICUeHHS; B ClIydae HEUCIPABHOCTH TIEPCOHATBHOTO
KOMITBIOTEPA COOOMIUTH 00 ATOM O0OCITYKHBAIOIIEMY IEPCOHAITY JTabopaToOpuu; HE
KacaThCsl JICKTPHUECKUX PO3ETOK METAUTMYECKUMH MPEIMETaMHU; pabodyee MeCTo
MIOJIb30BATENsl MEPCOHAIILHOTO KOMIIBIOTEpA JIOJDKHO COJICPXKAThCS B YHCTOTE; HE

paspemiacTcsda BO3JIC IICPCOHAIBHOI'O KOMITIbIOTCPA ITPUHUMATD MUY, HAITUTKH.

5. MeToauka v OpsI0K BHITIOJHEHUS pabOThI

1. Co3paliTe KOHCOJBHOE NPHIOKEHHUE B COOTBETCTBHM C aJTOPUTMOM,
IIpEICTaBICHHBIM B 1abopaTopHOit padote Nel.
2. N3yuuTe npuMep COo3AaHMs HepapXUu KIIACCOB, MPECTABICHHBIN B pa3zerne

«TeopeTraeckoe 000CHOBaHNE» TAaHHOM JJAOOPATOPHOU PabOTHI.



98

3. IlocTpoiiTe CBOIO MEPAPXUIO KIACCOB B COOTBETCTBUU C WHIWBUYATHHBIM
3amanueM. B pe3ynbTaTe BBITIONHEHUS JTa0OpaTOPHOW pabOThl JOJIKHBI OBITH
peann30BaHbI CICTYIONINE MEXaHU3MBI:

— WCTIOJIh30BaHUE TUTIA-TICPEUYHCIICHUS (XOTS OBI OJTHOTO);

— WCTIOJIh30BaHHE MTEPEOIPEICTICHHOTO CBOMCTBA (XOTs ObI OJTHOTO);

— MCTIOJIb30BAHUE TIEPEOIPEICICHHOTO METO1a (XOTs ObI OJTHOTO);

— WCTIOJIh30BaHME BBI30Ba 0230BOTO KOHCTPYKTOPA;

— WCIOJIb30BaHUE BBI30BAa JOOOTO 0a30BOro Mmetona (OTIAMYHOTO OT
KOHCTPYKTOpA).

4. TTponeMOHCTPUPYHTE UCTIOIB30BAHUE KIIACCOB, CO3JAHHON UepapXuu (Jerde
BCETO 3TO CHAENIaTh C WCIOJh30BaHWEM MaccUBOB). [lpu 3ammre pabOThI yKaXuUTe
NPU3HAKKA TPHUCYTCTBHUS TOJMMOPGHOTO TMOBEIACHHS B TporpamMMme (peanu3arivs

noaumMopdusma).

I/IHZ[I/IBI/IZ[yaIIBHOC 3aJaHuC.
CrpoekTupyiiTe Kiacc, HalOJHUTE ero TpedyeMoil (PyHKIMOHAIBHOCTBIO,

IPOJIEMOHCTPUPYHTE pabOTOCIIOCOOHOCTH Kilacca.

Bapuant Hepapxus kiraccos

1 TexCpencreo

—T

ArTomoDIIL Bepronér

T

[ pyrosoitAsTo JerkopoiiArro

2 KomnTexnuka

F 9

Cepsep Hoytoyk [1K
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Bapuant Hepapxus kiraccos
3 [ eomeTpia
r 3
HerbipexyroabHuk | | TpeyroasHuk
F

Kpagpar PomG

4 Haanue
F Y

Kuura | Aypnan DnPecype

5 MyneTuMena
Haobpamenme Buneo
Pacrposoe || BertopHoe
6 Boopymenne
3
CrpenkoBoe Taux Comoner
7 Mawmnme
ABHACPEICTRO IPy30BHK
F

Beproner [ Herpeburens

8 Pactenne
A
Tpaga Hepeso Kycrapunik
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Bapuant Hepapxus kiraccos
9 1o
| |
OC Ipukaaianoe
-~
CrooonaseOC || MoartaeeOC
10 9BM
MobGuneHb CranmosapHei
F
[Taner | Hoyrdvk |
11 DNeKTpOHHEA
CorTenedon | | Qoroannapar | [Mnanmer
12 | TexCpencrro I
F
ArToMO0HIIb Bepronér
F 3
I'pyaosoitAsro JerkosoiApTo
13 beirTexHuka
F 3
Tenesuzop Yrior MHKpPOBOIHOBKA
14 SBM

|

MMoDHILHE Cran

HOHAPHEIT

r

b

[Mnanmer

Hovrivk
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Bapuant Hepapxus kiraccos
15 KanuTosapet
3
Pyuka Opranaitzep ||Cropocuimearens
16 Mauriuas
ABHacpencTso ['py30BHEK
F 3
Beproaer Herpeturens
17 HeBHAHMOCTE
&
Keaprupa Hom [Mapax
18 MamunocTpoerne
| |
Tamenoe Cpennee
Tpakrop || Kombaiin
19 SnemHactuua
F 3
Poton DneKTpoH [poton
20 ['eomerpus
F 3
MHOTOYTOIBHEHE MG
F 3
Ipamllapannenenunen|| Tpeyroneauk
21 Crieunanucr
F 3
[lporpammuct Bpau Jerunk
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Bapuant Hepapxus kiraccos
22 11O
F 3
ocC [puxnannoe
&
Cpoboauee0C || [naruse0C
23 bankKapra
r
Hakonurenenas || [lnaresnan JaprnaTaan
24 Cepruc
r
[ponaxu Jluznunr Kpenur
25 Mebes
F
Cron MarkMebens || Hlkad

7. Coneprxanue oTdeTa u ero (popma

OTueT 1o 1adopaTOpHOM paboTe JOIKEH COACPIKATH:

1. Homep u Ha3BaHue 1a00paToOpHON PaOOTHI.

2. llenn mabopatopHOii pabOTHI.

3. OTBETHI Ha KOHTPOJIBHBIE BOITPOCHI.

4. DxpaHHble (OPMBI W JIMCTUHT MPOrPAMMHOIO KOJa, ITOKa3bIBAIOIINE
HOPSIOK BBIMOJTHEHHS JTA0OPAaTOPHOU padOThI, U PE3yJIbTAThI, TOJyYCHHBIC B X0J¢ &
BBITIOJTHCHMS.

OT4er O BBIINOJHCHHUH JIA0OPATOPHOW PadOThl B NMHUCHMEHHOM BHJC CHACTCSA

MpCIroaaBaTcCno.
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8. KoHTposibHbIE BOITPOCHI

1. Yro Takoe HacnenoBaHue peanuzaunn? Kak onmcaTe CHMHTaKCHYECKU
HacJIeJOBaHHUE peain3annun’?

2. JI1is 4ero UCIoJib3yeTcs KirdeBoe cioBo base?

3. MoxHo nu mepeonpenenuth Meroa kiacca? CpolicTBa kiacca? JlanHbie
KJacca?

4. Kak nepeonpeaeanuTs METO B IPOU3BOJIHOM Kjacce?

5. Iy 9ero ucrosib3yeTcs KiodeBoe ciioBo Virtual?

6. Jlst yero ucnosb3yeTcs KIFUYeBoe coBo override?

7. Kak momeHsTh 11BET ()OHA B KOHCOJIBHOM MPUIIOKEHUH?

8. Kak nmoctpouth 1uarpaMMy TUIIOB JJaHHBIX, UCIIOJIb3YEMbIX B IIPUIIOKEHUU
cpenctBamu Visual Studio 2008/ 2010?

9. Cxonpko 0a30BBIX KJIACCOB MOKET OBITH Y J1I000r0 Kiacca B CH#?

9. Criucox nureparypbl

I[JI}I BBITTIOJTHCHHUA Ha60paT0pHOﬁ pa6OTBI, IIpH IOATOTOBKE K 3alllUTC, 4 TAKXKEC

AJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCHBI PECKOMCHAYCTCA HCIIOJIB30BATH CJICAYIIHC

UCTOYHHKU: [5-7].
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TEMA 5. IPOJABUHYTOE OOIl: MOAYJBbHOCTb U UHTEP®EWCHI
JIABOPATOPHASI PABOTA 13. PABPABOTKA ITOJIB30BATEJBCKHUX
UHTEP®ENCOB

1. [Tenb u conepkaHue

Llenr naGopatopHOil pabOTHI: M3YYUTh MNPUHIUIBI PAOOTHI C TUIAMU
unrepdeiicor B CH.

3amaun 1ab0paTopHO pabOTHI:

— HAYYUTHCS OOBIBISITH HHTEP(DEich B CH;

— HAaY4YUTHCA CO31aBaTh KJIACChI, pCAIN3YIOIIHNC I/IHTep(beI‘/’ICLI;

2. Teopetuueckas 4acTb

2.1 HacnenoBanue wunHTepdeiicoB. Kpome HacienoBaHusi peanu3anuu
(implementation inheritance) B si3pike C# peanw3oBaH MEXaHU3M HACJICOBAHHSI
untepdeiicon (interface inheritance). Heo6xoaumo nmoHuMarth, 4To He BCe OOBEKTHO-
OpPUEHTUPOBAHHBIC S3BIKU MOICPKUBAIOT UHTEP(PECHI.

Ecnu kmacc wHacnmenyer wuHTepdeiic, kiacc Kak Obl Oeper Ha cels

00s13aTeNBCTBA PEATM30BATh HEKOTOPBIM (PYHKIIMOHAIL.
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CuHTakcuc HacleoBaHUs UHTep(deiica He OTIMYaeTcs OT CHHTAaKCHca
HaCJIEJOBaHMsI pealn3aliu:

class KnaccPeanusyrowutilumepdgpetic . Unmepdetic

{

Il Jlannvle— unenviu (pynxyuu — uiemnvl

}

OTnrure oT MeXaHW3Ma HACIIEOBAHUS peaTU3aIii COCTOUT B TOM, UTO:

- KJacc o00s3aTeNbHO JOJDKEH pealiu30BaTh METOJbI M CBOMCTBA,
NpoJICKJIapupoBaHHble B HHTepdeiice (HUKaKoW peanu3anuu B HHTepdeiice He
CYIIECTBYET);

- KJIaCC MOXET PeaIn30BBIBaTh (HACIIEI0OBATh) HECKOJIBLKO HHTEep(deiicoB, Toraa

Kak 0a30BBIA KJIACC MOYKET OBITH TOJIBKO OJIHH.

2.2 OObsaBnenue wuHrepdeiicoB. s oObsaBiIeHUs Tumna wuHTEpdeica

UCTIONB3YeTCs KIIIoueBoe ciioBo interface:

public interface ICalculate
!

: void Plus(int pPlus);
void Minus(int pMinus);

}

public interface IVisual

: string Mame { get; set; }
; void DrawObject();

¥

B npuBenennom npumepe oObsiBieHs! ABa nHTepdeiica: 1Calculate u 1Visual.

Hutepdeiic ICalculate BkmrouaeTr aBa Merofa ¢ OOHUM Tmapamerpom. I3
HA3BaHUW BUJHO, YTO OJMH METOJI YTO-TO YBEIMUMUBAET, BTOPOM — UTO-TO YMEHBIIAET
Ha BEJIMYMHY TTapaMeTpa.

Bropoii untepdeiic [Visual comepxutr merom DrawObject 6e3 mapameTpos,
KOTOPBIN MPU3BaH HAPHCOBATh OOBEKT, a TakKe CBOMCTBO Name, KOTOPOe TOCTYITHO
KaK JIJIsl YTCHHUS, TaK U JJIs 3aIHCH.

Cnenyer mnoHuUMaTh, YTO UHTep(deichl He NPEANoyaraloT KOHKPETHYIO

peanu3aluio METOJ0B, a CBOIicTBa MHTep(delcoB He XpaHAT NaHHBIX. WHTepdeiic
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JOJDKEH OBITh peaan30BaH KJIACCOM, KOTOPHIN U ONPEIEeTUT KOHKPETHOE HATIOJIHCHUE
METOJIOB ¥ CBOMCTB UHTEpdetica.
Jlnst mucnonb3oBaHUST OOBSIBICHHBIX HWHTEpP(GENHCOB CO3MaauM JBa Kiacca
Human (uenosek) u Car (aBToMOOHUIIB).

public class Human

{
i public Human(string pFIO, int pAge)
1
i FIO = pFIO;
Age = pAge;

¥
private string FID;
: private int Age;
}
public class Car
i
i public Car(string pManufacturer, string pModel, int pvelocity)

1

Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
}
private string Manufacturer;
i private string Model;
i private int Velocity;
}

B xaxaom kiacce ompeneneH KOHCTPYKTOpP, KOTOPBIM HWHULMATU3UPYET
3aKpbITHIC JIAHHBIC-WICHBI KJlacca.

TpeOyeTcst sl KaKa0ro Kiacca peaan3oBaTh BBIBOJ B KOHCOJb, a TaKXKe
BO3MOXXHOCTH YyBEJIUYEHUS CKOPOCTH aBTOMOOWJII M BO3MOXHOCTH HW3MEHEHHS
BO3pacTa y 4eJI0BEKa.

Otor O00mmid (QyHKIMOHAI MOXKHO peajiu30BaTh C  HCIIOJIb30BaHUEM
CIEAYIOITUX CIIOCOOO0B:

1. JoGaBuTh Bce HEOOX0MMBbIE (DYHKIIMU B KAXKIBIA KIacC HE3aBUCUMO. DTOT
METOJ] IPUBOAUT K «pa30yXaHUIO KOJ/1a», CI0KHOU YIIPaBIIEMOCTH KOa.

2. PeamusoBath omuH Kiacc, Hampumep Base (06a3oBblif), B KOTOpOM
ompenenuth o6mue wmeroasl u  coictBa (Plus, Minus, DrawObject). 3artem

UCIIOJIB30BaTh Kiacc Base B kauecTBe 0a3oBoro ais kiaccoB Human u Car, npuuem B

KaXXJIOM KJIaCCC TMCPCONPCACIINTE MCTOIAbI 0a30BOro KJjiacca ¢ MCIOJIb30BaHUEM
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KJIIIOYEBOT0 ciioBa override. DTOT MeTOa — HacieqoBaHue peanuszanuu. [lomyyaercs
UepapXxusi KIaCCOB, KOTOPHIE IO CMBICTY Y HATIOJHEHHUIO CHIIBHO OTJIMYAI0TCs. XOTS B
JAHHOM TOJAXOJIe KJacchl W KOjA OoJiee YMOpPSIOYEeHbI, BCE PAaBHO BO3HUKAET
U30BITOYHOCTH 32 CUET MHOTOKPATHOTO MEePEOIpeIeTICHIs] METOIOB.
3. Onpenenenne uHTEPHEHCOB M pean3anusi BO3ZMOXKHOCTEH HHTEpdercoB
JTAHHBIMH KJIaCCaMH.

Nmenno meton 3 OyeT UCIOIL30BaH B JaHHOM J1abopaTopHOU padoTe.

4. O6opynoBaHUE ¥ MaTEPUATIBI

JIJis  BBITTOJIHEHUsT J1a0OpaTopHOH pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
NEPCOHAIBHBIN KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTEepUCTUKaMH: 64-pa3psiTHbIiI
(x64) npoueccop ¢ TakToBo# yactotoi 1 I'T'11 u BeIIE, oniepatuBHas nmamsith — 1 ['0 u
BBHIIIIE, CBOOOJHOE MAMCKOBOE TMPOCTpaHCTBO — He MeHee 1 [0, rpaduyeckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecreueHue: oOIepaldoHHas CHCTEMa

WINDOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beie.

5. Yka3aHus 110 TEXHUKE 0€30IMacCHOCTHA

Texnuka O€30MAaCHOCTM TNPH  BBINOJHCHHHM  J1a0OpATOPHOH  pabOThI
omnpenessieTcss OOUICTPUHATON I IOJIb30BaTeNIeH MEPCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIbHO HE MPOM3BOJUTH PEMOHT ITEPCOHATBLHOTO KOMITHIOTEpA, YCTAaHOBKY
U yAaJCHHE TIPOrPaMMHOT0 O0ECIICUCHHUS; B CJIy4ae HEUCIIPABHOCTH TIEPCOHAIBHOTO
KOMITBIOTEPA COOOIIUTH 00 ATOM O0OCITYKHBAIOMIEMY IEPCOHATY JTaOopaTopuu; HE
KacaThCsl AIEKTPHUECKUX PO3ETOK METAUTMYECKUMH MPEeaMEeTaMu; pabodee MecTo
MIOJIb30BATEN sl MEPCOHAIILHOTO KOMIIBIOTEpA JIOJDKHO COJCPKAThCS B YHCTOTE; HE

paspemacTcCda BO3JIC IICPCOHAIBHOI'O KOMITIBIOTCPA ITPUHUMATD ITUIIY, HAITUTKH.

6. MeToiMKa v OPsII0K BBITTOJHEHUS paOOThI
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1. Co3paiiTe KOHCOJBHOE NPWIOKEHUE B COOTBETCTBUM C AJITOPUTMOM,
IPEJICTaBICHHBIM B JabopaTopHOi padote Nel.

2. Onpenenute B mpuioxkeHun kiaccbl Human u Car, a takke uHTEpQEnCH
ICalculate u IVisual, mpencraBnennsie B pazzaene «Teopetudyeckoe 00OCHOBaHHE)
JAHHOM JTabopaTOpHON PabOTHI.

3. Peamm3yem Mexanusm HacienoBanus wuHTepderica |Calculate kimaccom
Human. {7151 5TOT0 BBIMOJHUM CIEIyIONINE JEHCTBUS:

3.1. B onpenenenuu kiacca ykaxem, uro kiaacc Human nacnenyer untepdeiic
ICalculate.

public class Human: ICalculate
r =

3.2. O6paTI/ITC BHUMAHHUEC, YTO IIOCJIC OTOI'O IIOIBITKA MNEPCKOMIIMIMPOBATDH

MPOEKT MPUBENET K OLIHOKaM:

Error List

&) 2 Emors 1y 0Warnings | (i)} 0 Messages
Description

@1 ‘LR Eleven.Human' does not implement interface member ‘LR_Eleven ICalculate Minus{int)’

@ 2 CLR_Eleven.Human® does not implement interface member "LR_Eleven ICaloulate Plus(int)’

To ectb KOMITUJIATOP COO6HI3€T, qTo I/IHTepcbeI?'IC HACJICAYCTCA KJIaCCOM, HO
MCTOJbI, 3asABJICHHBIC B HHTep(l)eI)'ICG, KJIaCCOM HC PCAJIN30BAHLI. PeaHI/I3yeM ux.

3.3. HaBenurte Kypcop MBIIIM Ha UHTEPAKTUBHOE MOAYCPKUBAHUE W TIOSIBUTCS

BI)IHa,Z[aI-OHII/Iﬁ CITMCOK:

class Human: Z’s'_!:..'_:-.-.i
|

(€l ™| )
slic Human(stringe NETO. _int ndss)
Options to implement interface i

Packpoiite ero u Beioepute komanay «lmplement interface» (peanuzoBath

uHTepdeic).

public class Human: ICalculate

{ R
public Human(str _
{ Implemnent interface 'ICalculate’
FIO = pFIO; Explicitly implernent interface 'ICalculate’
Age = pAge;
h
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3.4. B ximacce Human nosBsiTcs Ba HOBBIX METOA, KaK UM ObLIO OOBSIBICHO B

untepdeiice [Calculate. Onpenenenue kiacca NpUMET BU/L;

public class Human: ICalculate

l
: public Human(string pFI0, int pAge)
1
©  FIO = pFIO;
; Age = phAge;
H

private string FIO;
private int Age;

public woid Plus{int pPlus)
{

}

throw new NotImplementedException();

public void Minus{int pMinus)

{
¥

throw new NotImplementedException();

}

OOpature BHHMaHHWE, YTO B KaXIbIi CreHEPUPOBAHHBIA METOJ cperaa
pa3paboTku g00aBWIIa KO BBI30BA MCKIIOUEHHUS, TO €CTh MPOEKT CKOMIWIHPYETCS
0e3 omnOOK HO B TIPOIIECCE BHITIOJIHEHHUS, TIPH TOMBITKE UCIOJIb30BaTh MeTO bl Plus
win Minus mporpaMma 3aBepUIMTCS C OMIMOKaMH. DTO CHENaHO AJIi TOTO, YTOOBI
IPOrPaMMHUCT HE 3a0bIT PeaTn30BaTh TaHHBIE METO bl HHTEP(EHCOB.

B npornecce Boimosaenust nm. 3.1 — 3.3 ObuM WCTOIB30BaHBI BO3MOKHOCTH
Visual Studio mo aBromatmzanuu peanuszanuu HHTEpdeiica. OdYeBHIHO, YTO
uHTep(delic MOKHO OBLITO peain30BaTh, CAMOCTOSITEILHO HAMTMCAB TAHHBIN KOJI.

— UCTOJIb30BaHUE BHI30Ba 0a30BOr0 KOHCTPYKTOPA;

— WCTIOJb30BaHWE BbI30Ba JIOOOTO 0a30Boro meroga (OTIMYHOTO OT
KOHCTPYKTOpA).

4. OnpeneauM OKOHYATEIbHYIO pean3anuio st MetoaoB Plus u Minus:
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public void Plus({int pPlus)

1

:  Age += pPlus;

H

public void Minus(int pMinus)
1

; Age -= pMinus;

H

5. AHamornyabIM 00pa3oM peanusyeM HacienoBanue uHTepdeiica IVisual mis

kjacca Human. OkoxnyaTenbHO Ui Ki1acca Human nomy4unm:
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public class Human: ICalculate, Ivisual

{
© public Human(string pFIO, int page)
{
. FIO = pFIO;
Age = pAge;
}
private string FIO;
private int Age;
public woid Plus{int pPlus)
{
' Age #= pPlus;
}
i public void Minus{int pMinus}
{
. i Age -= pMinus;
)
E public string Name
A
g ; get
{
: ] return FIO + " : " +Age.ToString();
i
E set
{
: ; FIO = value;
mN
L
; public woid Drawlbject()
X
: : Console.Writeline
&3
BEEN I
AR \n” +
= " I \n" +
L T
g g : = % A
| B m O
: ; Console. Writeline(Name);
7
I

6. Peanmuzyem untepdeiicer ICalculate u 1Visual mst knacca Car:
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public class Car: IVisual, ICalculate

i public Car({string pManufacturer, string pModel, int pWelocity)
ﬁ Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
¥
private string Manufacturer;
private string Model;
private int Velocity;
public void Plus{int pPlus)
i Velocity += pPlus;
}
public void Minus{int pMinus)
] Velocity += pMinus;
}
public string Name
{
get
{
; return Manufacturer + " - " + Model +
' "1 " 4 Velocity.Tostring() + “km/h";
}
set
{
Model = value;
}
}
public void Drawlbject()
{ ¥ = .
Console.WritelLine
(
: et \n" o+
Py LR \n" o+
! [Wn" +
L e (@) (@)--- \n"
5 )3
g Console.WriteLine{Name);
R
}

7. Korga Bce knaccsl U UHTEpP(ENUCHl ONpeeieHbl U peaTu30BaHbl MOKHO UX
UCIONIb30BaTh. [IpofeMOHCTpUPYEM HCIOJIB30BAaHUE THUIIOB JaHHBIX CO3JaHHEM

COOTBETCTBYIOIIUX OOBEKTOB B (PYHKIIK Main.
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static void Main(string[] args)

1
Conscle.BackgroundColor = ConscleColor.White;
Console.ForegroundColor = ConsocleColor.Blue;
Censole.Clear();
Console.Title = "NabopaTopHaa paboTta W11";
Human h = new Human({“"Weanoe WeaH WBaHoBW4Y", 5@);
h.Plus({5);
h.Minus(1);
h.DrawObject();
Console. WriteLine("\n\n\n");
Car car = new Car{"Hyundai®™, "ix35", 120);
car.Plus(25);
car.Minus(11);
car.Drawdbject();
Console.ReadKey();

}

8. Bua oxHa pa3pab0TaHHOTO MPWIIOKEHUS TIPeIcTaBiieH Ha puc. 18.1:

[ i ' Nlabopatoprana pabota N211 @Eﬂj )
o -
o E
s

s hY

Heanoe Mean Heanoewu : 54

I ~ \

T — @

Hyundai - ix35 : 156kmsh

< | 1 3

Pucynok 18.1 — KoHconpHOE TPUIIOKEHHE Ha OCHOBE UHTEP(PEHCHBIX TUIIOB.

JluarpamMma THIIOB JaHHBIX, co3naHHas pemakropom Visual Studio, ms
pa3paboTaHHOTO MPUJIOKEHUS, TIOKa3aHa Ha puc. 18.2 (cpaBHHUTE ee ¢ AuarpaMmoiu

Ha puc. 17.2 B naboparopHoii padote Nel7):
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) Difigual
[Calculate
" Car 3
Ciass
Pragram & =1 Fralds
| Class
| #* Manufacturer
Ohject e | 2 Methods ¢ Model
Class — % 1 i Velooiby
2 ain -
= e : 1=l Properties
= Meshods & Name
¥ «~Dhject | = Methods
L Eque s [+ L owveroed) c
- ar
¥ GetHazhCode ¥ DrawiCbject
¥ GriType o ¥ Minus
¥ Membersiz=Llone Ialculate 8 bl
@ Object Misual £
¥ RefierenceEquats [ aman %
W ToString | Class =
ICakoulate £
| Interface
| = Fields
o Age =l Methods
@* Fio ¥ M
| = Propedies W P
= Mame
[ = Methads 3
Wisial £
¥ DrawOhject Interface
‘¥ Human
¥ Minus ".'I:lrcpg'tie-s
¥ Plus j'.‘. e
= Methods
¥ DrowObyect

Pucynok 18.2 — Jluarpamma KJ1acCOB MPUIIOKEHUS.

MuaauBuayansHOE 3a/1laHKeE.

CrpoexkTupyiTe Kiacchl, HamoOJHUTE HUX TpeOyeMoll (YyHKIHMOHAIBLHOCTHIO,
ompenenuTe uHTEpdEnc, MPOAEeMOHCTPUPYHUTE HMCTIOIL30BaHHEe OOBEKTOB Kilacca H
MeTonoB uHTepdeiica. IlocTpoiite auarpaMmy KJIacCOB CBOETO MPUIIOKECHHUS
cpencteamu Visual Studio.

B  kadecTBe KIAcCOB  MOXKHO  HCIOJL30BaTh  HMEPAPXHIO  KJIIACCOB,
paspaboranHyro B JiabopatopHoili pabdore Nel7. Wurepdeiic crnpoektupyite u

pEAIN3YUTE CAMOCTOATENBHO.

7. Coneprxanue otdeTa u ero (popma

OtyeT no 1abopatopHOl paboTe AOHKEH COACPKATH:

1. Homep u Ha3BaHUE TaOOPaTOPHON pabOTHI.
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2. llenn mabopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DOxkpanHble (GOpPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE
HOPSJIOK BBINOJIHEHUS JJAOOPATOPHOU pabOThl, U PE3YJIbTATHI, IOJIyYEHHBIE B XOJ€ €€
BBITIOJTHEHHUSL.

OT4er O BBINOJHEHUH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CHACTCA

MpernogaBaTclIro.

8. KoHTposibHbBIE BOMIPOCHI

1. Yro Takoe HacimemoBanue peanuzauuu? Kak ommcatb CHHTaKCHUYECKU
HaCJIeI0BaHUE peanu3anuu’?

2. JI7s1 4ero UCnoib3yeTcst KIFYeBOe cI0Bo hase?

3. Moxuno nu mepeomnpenenutb Meton kinacca? CpoiicTBa kiacca? JlaHHbie
KJjacca?

4. Yto Takoe HacienoBaHue uHTepdeiica? YKaKuTe€ OCHOBHBIE OTJIMYUS OT
HACJIEJIOBaHMSI PEAIU3alINH.

5. [Ins yero ucnonb3yeTcst KiO4eBoe clioBo virtual? Jlnst yero ucnosb3yercs
KJITFOYEBOE CIIOBO Override?

6. MoxeT M OAWMH KJacC HAcCIeIO0BaTh HECKOJbKO KiaccoB? Heckombko
uHtepdeiicon?

7. BHUMaTeNnbHO W3y4ydUTE KOJ IMPUMEPOB JAaHHOM J1abopaTOpHOM paboThl U
noJymaiite, kakuM o0pazoM criennpuuupyroTcs MeTo sl uHTepdeiica public, private
win protected? B yemM npuyMHAa TPUMEHEHHS HWMEHHO Takoro Mojaudukaropa

noctyna?

9. Cnucok nurepaTypsl
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J51g BBIMOJIHEHUS 1a00paTOPHOM pabOTHI, P MOATOTOBKE K 3aIIHUTE, a TAKXKE
JUI1 OTBETa Ha KOHTPOJIbHBIE BOMIPOCHI PEKOMEHIYEeTCS HCIOJb30BATh CIEIyIINe

HMCTOYHHKU: [6].
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TEMA 5. IPOABUHYTOE OOIl: MOAYJbHOCTb U WHTEP®ENCHI
JIABOPATOPHAS PABOTA 14. PANJIOBbBIN BBO/I-BBIBO/I. PABOTA C
KATAJIOTAMU. PABOTA C ®ANJIAMM.

1. [lenb u conepxkaHue

[lenr maGopaTopHOl pabOTHI: HAYYUTHCS HUCIIOJIH30BATH MEXAHU3MBI
¢aitnoBoro BBOa-BHIBOIA.

3aigaun 1a00paTOpHOI pabOTHI:

— HAYYHUThCS IPUMEHSITh KJIACCHI I paboThI ¢ (aitnamu;

— HAYYHUTHCS IPUMEHSTH KJIACCHI AJI Pa0OTHI C KaTaJloTaMu;

— HAY4YUTBCA UCIIOJIB30BATh ITOTOKKU BBOAA-BbIBO/IA.

2. Teopetuueckas 4acTb

2.1 Knaccel .NET Framework mjist peam3anuu onepaiiiii BBOa-BbIBOA.

Becy BBom u BeiBog B .NET Framework mompasymeBaeT HCIOIb30BaHHUE
noTokoB. [loTok — 93T0 aOCTpakTHOE MPEACTaBIECHUE  MOCJIEI0BATEIHLHOTO
ycrporctBa. llocnenoBarenbHOe YCTPOMCTBO — 3TO HEYTO TAKOE, YTO XPAHUT
JAaHHBIE B JIMHEWHON CTPYKTYpe U TOYHO TaKUM ke 00pa3oM 00ecreyrBaeT JOCTYII K

HUM: CUMTHIBACT WJIM 3aIMCHIBAET MO OJHOMY OailTy 3a OAHY €IWHHUIY BPEMCHHU.
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CoxpaHeHne ycTpoWicTBa aOCTpPaKTHBIM O3HA4yaeT, YTO JIeKallie B OCHOBE
VMCTOYHUK/TIPUEMHUK JAHHBIX MOTYT OBITh CKpBITHI. Takod ypoBeHb aOCTpaKIUU
o0ecrieunBaeT MOBTOPHOE HKCIOJB30BAaHUE KOJa U TO3BOJISIET MHCaTh OoJjee
0000IIIeHHbIE TPOLEAYPhl, IMOTOMY 4YTO HET HEOOXOJIUMOCTH 3a00TUTBhCS O
JICUCTBUTENBHON crieluuKe nepeaaun JaHHbIX.

s o6pabotku daitnoB B C# HeoOXoaMMa CChbUIKa Ha MPOCTPAHCTBO MMEH
System.IO. Ilpu otkpeiTuu (aitna co3gaeTcsi 0ObEKT, ¢ KOTOPHIM aCCOLUUPYETCS
noTok. [ToToku obecreunBarOT MEXaHU3MBI CBSI3M MEXKY (paitiiaMu 1 IporpaMmamu.

Cpena .NET Framework nmpenocrapisieT Bce HEOOXOAUMbIE HHCTPYMEHTHI AJIs
3 PEKTUBHOTO UCTIOb30BaHUsI (haliIOB B IPUIIOKCHUSX.

OcCHOBHBIE KJIACCHI, HEOOXOUMBIC TPOTPAMMHUCTY:

1. Object — ucxonubIii 0a30BBIA Kiacce s BceX kiaccoB miatdopmbel NET
Framework u xopeHb uepapxuu TUIIOB.

2. File — cratnueckuii ciy>xeOHBIM Kiacc, MPEIOCTaBIAIONIUNA MHOMXKECTBO
CTaTUYECKUX METOJOB, KOTOpPbIE JalOT BO3MOXKHOCTh IE€peMellaTh, CO37aBaTh,
KOIIUPOBaTh, YJAIATh (Dailyipl, OmpamuBaTh M OOHOBIATH aTpUOYTHI, a TaKXKe
co3aBaTh 00beKThI MOTOKOB FileStream.

3. Directory — cratudeckuii CIy)KeOHBIH Kiacc, MPEIOCTaBJISIOIINI
MHOXXECTBO CTaTHYECKMX METOJIOB JIJIi TIEPEMEIICHHS, KOTMPOBAHUS W YIAJICHHS
KaTaJioToB.

4.Path — cmyxeOHBI Kjacc, WCHONB3YeMBIH Ui MaHUITYJIMPOBAHUS
My TEBBIMH HMCHAMH.

5. MarshalByRefObject — paspemaer moctynm k 00OBEKTaM Yepe3 TpaHHIIbI
JIOMCHOB ~ TIPWJIOKCHHS B TPWIOKCHUAX,  IOICPKUBAOIINX  yAAICHHOE
B3aUMOJEUCTBHE, DTO 0a30BbIM Kitacc mist Bcex kiaccoB .NET, mosBoisrommx
YIAJIEHHOE B3aUMOJICHCTBHE.

6. FileInfo — mpencrasnsier dusuueckuii daiin Ha JUCKE, UMEET METOMBI IS
MaHUITyJTUPOBaHUsS ATUM (QaitioMm. J[ns moboro oObeKkTa, KOTOPHIM YWUTAET WIU
nuiIeT B 3TOT (aitn, moixkeH ObITh co3fgaH o0bekT Stream. Bce metonast Filelnfo

JIOCTYITHBI U3 OOBEKTHOM MEePEMEHHOM, MTO3TOMY, €CIIM HEOOXOIUMO BBITIOJIHUTH
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TOJIBKO OJHO AeicTBUE, Oosiee A((HEKTUBHBIM MOMKET OKAa3aThCsl HCIIOIh30BAHUE
metoga File, a He coorBercTByIOmero sk3emiuisipa metoga Filelnfo. Ins Bcex
meton0B Filelnfo TpeOyeTcst myTh K (aiiny, ¢ KOTOpbIM MpPOBOAUTCS omepalus. Bee
cTatnueckrue Meto bl kiacca FileInfo BeImomHSIOT poBepKy 6e30macHOCTH IS BCEX
MeTo0B. Eciim HeoO0X0IMMO HMCTOB30BaTh OOBEKT HEOJHOKPATHO, PEKOMEHTYETCS
UCIIOJIb30BaTh COOTBETCTBYIOUIMI MeTon sk3emiunsipa Filelnfo, mockonbky B 3ToM
cilydae nmpoBepka 0e€30macHOCTH OyIeT TpeOOBaThCs HE BCET/IA.

7. Directorylnfo — mpencraBmser (u3MYECKMid KaTtalor Ha JUCKE U
NPEIOCTABIICT METOABl YPOBHS 3K3EMIUISIpa I MaHHUITYJIHMPOBAHHUS KATaJIOTOM.
Kinacc Directorylnfo paGoraer TouHo Tak ke, kak kinacc FileInfo. Dto oOBekT,
Npe/ICTaBISIONIMI OTJAeNbHBIN Katajmor Ha wmamuHe. [lomo6Ho kmaccy Filelnfo,
MHOTHE M3 BBI30BOB METOI0B Tyomupyrorcs mexay Directory u DirectoryInfo.

8. FileSystemInfo — cayxur 6azoBeiM kiaccom s FileInfo u Directorylnfo,
oOecrieunBasi BO3MOXXHOCTh pPabOThl ¢ ¢aimaMu W KaTrajoraMu OJHOBPEMEHHO,
UCTIOJB3YS TIOTUMOPHU3M.

9. Stream - Mpe0CTaBIsCT YHUBEPCAIBHOE MIpeJICTaBIICHHE
nocneaoBareabHocTH  OaiitoB. Kiace Stream sBisercs aOCTpakTHBIM 0a30BBIM
KJIaCCOM BCEX MOTOKOB.

10. FileStream - mnpencraBnsier aiin, KOTOPBIA MOXXET OBITH 3amKCaH,
NPOYHTAH WM TO U JPYTOE.

11. TextReader — mpenacraBiasieT CpeACTBO YTCHHUS, TMO3BOJIAIONICE CUNUTHIBATDH
MoCJieI0oBaTeIbHbIe HAOOPHI 3HAKOB. JTOT KJacC SBIAETCA aOCTPaKTHBIM 0a30BBHIM
kiaccoM i StreamReader, KOTOPBI CUNTHIBAET CHMBOJIBI M3 TIOTOKOB.

12. TextWriter — nmpeacraBisieT cpeicTBO 3alHCH, MMO3BOJIIONIEE 3aIHCHIBATH
MoCJIeIOBaTEIbHBIC HAOOPHI CUMBOJIOB. DTOT KJIACC SIBISIETCS aOCTPAKTHBIM 0a30BBIM
KiaccoM it StreamWriter, KOTOPBIN 3alHUCHIBAIOT CHMBOJIBI B TTOTOKH.

13. StreamReader — yuTaer CUMBOJIBHBIE TAHHBIE U3 ITOTOKA U MOXKET OBITh
CO3/1aH ¢ Hcmoib3oBaHueM kiacca FileStream B kauecTBe 0a30B0OTO.

14. StreamWriter — mumer CUMBOJIBHBIE JAHHBIE B MOTOK U MOXET OBITh

CO3J1aH C UCIIOJIb30BAHNECM KJjiacCa FileStream B kauecTBe 0a30BOTrO.
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15. Component - mnpemocrtaBisier 0a30ByH peanm3anuio uHTEpdeiica
[Component 1 fenaer BO3MOXKHBIM COBMECTHOE MCIOIb30BAHUE OOBEKTOB PAa3HBIMU
IPUIIOKEHUSIMHU.

16. FileSystemWatcher — wucnoas3yercss Uis MOHHMTOpHMHTra (aiyioB u
KaTajoroB U MpPEJCTaBIsET COOBITHUS, KOTOPHIE MPHIIOKEHUE MOXKET NEPEeXBaTHUTh,
KOT'JIa B 3TUX O0BEKTaX MPOUCXOAT KaKUe-TO U3MEHEHUSI.

Takum oOpa3zoM, 3Ta cucTeMa KJIacCOB BKIIIOYAET B ce0s KIacchl JIJIsi pabOThI €
¢daiimamu (File, Filelnfo), karamoramu (Directory, Directorylnfo) u mnortoxammu
(FileStream, StreamReader, StreamWriter).

B OonbumimHCTBE ciy4aeB i pa3pabOTKU OWM3HEC-TIPHIIOKEHUN TOCTaTOYHO
JMIIb YEThIPeX KJIACCOB ISl MAaHHUITYyJIMPOBaHUs (HalJIOBOM CHCTEMOM. DTH KJacchl
pacrojioxxeHbl mpocTpaHcTBe UMeH System.lO u mpemHasHaueHbl 1Ji1 pabOTHI C
GdaiinoBoil cUCTEeMOW KOMIIbIOTEPA, TO €CTh MJIs CO3[aHusA, yAaJleHus IepeHoca
(aiinoB U KaTaIOTOB.

[TepBeie nBa TMma — Directory u File peanu3yroT CBOM BO3MOXHOCTH C
MOMOIIBIO CTATMYECKHUX METOJOB, IMOATOMY JIaHHBIE KJIACChI MOXKHO HCIIOJb30BATh
0e3 co3aHusl COOTBETCTBYIOIIUX OOBEKTOB (3K3EMIUISIPOB KIIACCOB).

Cnenyromme Ttunel — Directorylnfo u  Filelnfo o6namator cxoxumu
GyHKIIMOHATBHBIMU BO3MOKHOCTSIMU ¢ Directory u File, HO moposk/ieHsl OT Kjacca
FileSystemInfo, mostomy peanu3yroTcs TyTeM CO3JaHUS COOTBETCTBYIOIIMX
AK3EMIUISIPOB KJIACCOB.

Knacc FileSystemInfo nmpenocraBnsier 6a30Bbiif (GyHKIMOHAT. 3HAUYUTEIbHAS
yacth wieHoB FileSystemInfo mpennasnadena st paboTel ¢ OOUIMMHU
xapakTepucTukamu (aitna uinu karaigora (METKaMud BPEMEHH, aTpuOyTamMu | T. I.).

Paccmotpum HekoTopsie cBolicTBa FileSystemInfo (tabmura 19.1).

Tabauma 19.1 — CoiicTBa kinacca FileSystemlinfo.

CBOMCTBO Onucanue

Attributes [To3BosIIET TOMYYNUTh WM YCTAaHOBUTH AaTPUOYTHI IS
JAHHOTO O0BeKkTa (HaiyIoBOM cucTembl. J[Jis ATOro CBOMCTBA
WCTIONB3YIOTCS 3HaUeHUs u nepeuncienus FileAttributes
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CBOMCTBO Onucanue

CreationTime [To3BOJIIET TIOJNYYNTh WJIM YCTAHOBUTH BPEMS CO3JaHUS
o0bekTa (hailIoBOl CUCTEMBI

Exists MoskeT ObITh MCHOJB30BAHO IJIsi TOTO, YTOOBI OINPEAEIIUTD,
CYIIECTBYET JIM IaHHBIN 00BEKT (HAMITOBON CHCTEMBI

Extension [To3BomsieT MOMydnuTh pacimpenue s Qaiina

FullName BosBpamaer ums ¢aitia uiam kKataiora ¢ ykazaHueM IyTH K
HeMy B (hailJIoBOM cucTeMe

LastAccessTime [1o3BOJISIET MOJyYUTh WM YCTAHOBUTH BPEMS IOCIEIHETO
oOpaiiieHns K 00beKTy (haiisIoBOM CUCTEMBI

LastWriteTime [1o3BOJISIET MOJIyYUTh WM YCTAHOBUTH BpPEMs IOCIJIEIHETO
BHECEHUS U3MEHEHUI B 00BEKT (haiisIoBOM CUCTEMBI

Name BosBpamiaer wumsi  ykazaHHoro ¢aiina. OTO  CBOWCTBO
JOCTYIHO TOJNBKO A uTeHus. JlJig KaTaJoroB BO3BpAlLlaeT
UM TIOCJIEIHErO KaTajora B UEpapXUH, €CIU 3TO BO3MOXKHO.
Ecnu HeT, BO3BpaliaeT NoJHOCThIO ONPEEIIEHHOE UMS

B FileSysteminfo npeaycmorpen Hadbop metomoB. Hampumep, meton Delete()
— MO3BOJISIET YIAIUTh 00BEKT (hailjIoBOM CHCTEMBI ¢ »ecTKoro aucka, a Refresh() —

00HOBUTH HH(MOpMaIHIO 00 00beKTe (HalIOBOM CHUCTEMBI.

2.2 Knaccel qy1s1 paboThl ¢ KaTtajmoramu (haisioBOH CHUCTEMBI.

Knacc DirectoryIlnfo nacnenyer unensr xmacca FileSystemInfo u comepxkur
JIOTIOTHUTEIBHBIA  HA0Op WIEHOB, KOTOPhIE TpEIHA3HAYCHBI IS CO3JaHUs,
nepeMeleH s, YIaleHus, MOoJIyYeHus HHpopMalMu O Karajorax M MOJKaTaliorax B

daiinoBoii cucreme. Hanbosee BakHbIe YIEHBI KIacca coepkarcs B Tabiuie 2.2.

Tabauia 19.2 — Jloctynubie wiensl kinacca Directoryinfo.

Unen Ornucanue
Create() Co3aarT KaTajor (WM MOJKATaJIOT) M0 YKa3aHHOMY IyTH B
CreateSubDirectory() | daiiioBoii cucreme
Delete() VY nanser mycroi Karaaor
GetDirectories() [To3BossieT MOMYyYUTh JOCTYN K MOAKATAIOTraM TEKYIIIEeTo
Karajiora (B Buje maccuBa oobektoB DirectoryInfo )
GetFiles() [To3BossSIET MOMYYUTH AOCTYM K (ailiaM TeKyIIero KaTajiora




122

Unen Onucanue
(B Buze maccuBa o0bekToB Filelnfo )
MoveTo() [TepemeraeT kaTajor U BCE €ro COJACPKMMOE Ha HOBBIU
aapec B (HailyIoBOM cucTeme
Parent Bo3sBpaiiaer poauTeNnbCKuil KaTaaor B uepapxuu GpanaoBoit
CUCTEMBI

PaGorta ¢ Tumom Directorylnfo HaunHaeTcst ¢ TOro, 4To CO3AaeTCS IK3EMILISP
Kjacca (0OBEKT), MPU BBHI30BE KOHCTPYKTOPA B KadyeCTBE IapaMeTpa YKas3bIBaeTCs
NyTh K HYy)KHOMY Kartajory. Eciu HeoOXoAuMO OOpaTUThCA K TEKYIIEMY KaTajoTy
(TO ecThb KaTajory, B KOTOPOM B HACTOSIIEE BPEMsSI MPOW3BOJIUTCS BBITIOJTHCHHE

NIPUIIO’KEHUS ), BMECTO TTapaMeTpa UCTIONb3yeTcs o0o3Hauenue ".". Hanpumep:

// Cozpaem obwexT DirectoryInfo,

.

Iy way By obpawaTe weMy Ka ry
koTopomy ByneT obpawaThcA K TEKYUEMY KaTanory

PirectoryInfo dirl = new DirectoryInfo(".");

// Cospaem obwexT DirectoryInfo,

Fa

/! woTopomy BygeT obpawaTecA k kaTanory d:\prim
DirectoryInfo dir2 = new DirectoryInfof@"d:\prim”);

Ecmu  co3maercs  obOwvext  Directorylnfo, xkoropeiii  cBsi3piBaeTcs ¢
HECYIIECTBYIOIIUM  KaTaJorOM, TO  OyJIeT  CreHEpUPOBAHO  HCKIIOUYCHHE
System.lO.DirectoryNotFoundException.

CaoiicTBo Attributes kiacca Directorylnfo mo3Bosisier momyunts uHGOpPMAIHIO
00 arpubyrtax oObekTa (DaitioBoil cucTeMbl. BO3MOXXHBIE 3HAaYCHHUS JAaHHOTO

CBOCTBA MPUBEACHHI B cleayromei Tadmauie 19.3.

Taomuua 19.3 — 3uauenus csoiictsa Attributes.

3HayeHune Onucanue

Archive OTOoT aTpulyT WCHONB3YyEeTCSl MPHIOKECHUSAMHA TIPU TPOBEICHUU
PE3EPBHOTO KOMMUPOBAHUSA, @ B HEKOTOPHIX CIyYasx - yaaleHUs
cTapbIx (aition

Compressed | Ompenensier, yTo (hailst ABISIETCS CHKATHIM

Directory Omnpenenser, 4To 00bEKT (HalIO0BON CHCTEMBI SABJIAETCS KaTaloroM

Encrypted Omnpenenser, 4to Qaiin sBiasieTcs 3amu(pPOBaHHBIM

Hidden Omnpenensier, 4to (aiin sABISETCS CKPBITHIM (Takod (aiin He Oyaer
BBIBOJMTHCS IIPU OOBIYHOM MTPOCMOTPE KaTaJIora)

Normal Omnpenenser, 4to ¢aiia HaXOAUTCS B OOBIYHOM COCTOSTHUU U JJISl HErO

YCTaHOBJICHBI JIIOOBIE Apyrue aTpuOyThl. DTOT aTpUOyT HE MOMKET
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3HaueHue Onucanue
VICTIOJIb30BATHCS C IPYTHMU aTpuOyTaMu
Offline daiin (pacmoj0KEHHBI Ha cepBepe) K mupoBaH B xpanwiume Off-

line Ha xMEeHTCKOM KOMITBIOTEpE. BO3MOXKHO, YTO TaHHBIE ATOTO
daiina yxxe ycrapenu

Readonly daiin qOCTyIIeH TONBKO ISt YTCHHS

System @aiin  sgBAsETCS CHUCTEMHBIM (TO €cTh (ailn sBISETCA YaCThbIO
ONEPAlMOHHOM CHUCTEMbl WJIM  HCHOJIb3YETCS  UCKIIOUUTEIBHO
OneparMoOHHON CUCTEMOM)

Yepes kimacc Directoryinfo mporpamMmuct Moxker coOpath HH(pOpMAIHIO O

JIo4YepHUX noakarainorax. Hampumep:

static void printDirect{DirectoryInfo dir)

cle.WriteLine("***** " & dir.Name + " **=¥=");

Jdriteline( “FullName: {8}", dir.FullName);
le.WriteLine(“"Name: {@}", dir.Name);

le.WriteLine("Parent: {@}", dir.Parent};
le.WritelLine{"Creation: {@}", dir.CreationTime);
le.WriteLine(“Attributes: {8}", dir.Attributes.ToString());
= WriteLine("Root: {8}", dir.Root);

static void Main{string[] args)

1

i DirectoryInfo dir = new DirectoryInfo(@®d:\prim");
printDirect{dir);
DirectoryInfo[] subDirects = dir.GetDirectories():
Console. WreiteLine("Hangeno {8} nogkaTtanoros”, subDirects,Length)
foreach (DirectoryInfo d in subDirects)
{
i printDirect(d);

E o3

1

Meton CreateSubdirectory() mo3BosisieT co3naTh B BRIOpAHHOM KaTtajore Kak
CAMHCTBEHHBIM ITOJKATAJIOT, TaK W MHOXXECTBO IIOJKATAJOTOB (B TOM 4YHUCIE, H
BJIOJKEHHBIX JIPYT B Apyra). Hampumep:

DirectoryInfo dir = new DirectoryInfo{@"d:\prim")};

{/cosganw nogkaTanor
dir.CreateSubdirectory{"doc”);

f/cosganw BnoxenHwi nogkaTanor
dir.CreateSubdirectory(@"book\2888");

Metron MoveTo() mo3BosiseT nepeMecTuTh TEKYLIUI KaTajlor Mo 3aJaHHOMY B
KadyecTBe mapamerpa azapecy. IIpu 3ToM BO3MOKHO HPOHM3BECTH IEPEUMEHOBAHHE

kartanora. Hammpumep:
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DirectoryInfo dir = new DirectoryInfo(@"d:\prim\bmp™};
dir.MoveTo(@"d: \prim)letter\Hukonaes™);

B omamHom ciydae  katamor «bmp»  mepememiaercs IO aapecy
«d:\prim\letter\HukomaeB». Tak kak uMs MepeMeIIacMoro Kartajora He COBIAIacT C
KpaHUM TMpaBbIM HMMEHEM B ajpece HOBOIO MECTOIOJIOKEHHUS Karajgora, TO
IIPOM3BOIUTCS IIEPEUMEHOBAHNE.

Paborare ¢ kaTtamoramMu (aiaoBOil CHCTEMBI KOMIIBIOTEPA MOKHO H IIPH
oMoty kiacca Directory, GpyHKIIMOHATIbHBIC BO3MOKHOCTH KOTOPOIO BO MHOTOM
coBmagaroT ¢ Bo3MmoxkHocTsmu DirectoryIlnfo. Cnemyer yuwurThIBaTh, YTO YJIEHBI
JTAHHOTO KJlacCa PeaJM30BaHbl CTATHYCCKH, MOITOMY JUIS MX HCIIOIb30BAaHUS HET
HEOOXOIMMOCTH co37aBaTh 00bekT. Hampumep:

i

f CozpaHWe nogxatanora Hoswmd
Directory.CreateDirectory(@°d: \prim\HoBuwi");

/f NepemeweHne kaTanora Hosww B xKaTanor 2812
Directory.Move{@"d: \prim\Hosui",

E@"d:zp"imxzﬁlzlﬁcssﬁ"};

//nepenmenosann xatanor Hoswid B CTapwi
Directory.Move(@"d: \prim\2812\Hosui" ,
] d ¥ fa Rl

f@ d:\prim\2012\Crapuil"};
Cnenyer y4duThlBaTh, YTO YJAJEHUE KaTalora BO3MOYKHO TOJIBKO KOIJa OH
nyct. Ha mpakTuke KOMOWHHPYIOT WCIIOJIb30BaHME KiaccoB Directory wu

DirectorylInfo.

2.3 Knaccol nst paboThl ¢ (aitaamu.

Knacc Filelnfo npennasnaueH st opraHu3aiud J0CTyna K (HHU3HUECKOMY
dailiry, KOTOpBII COAEPKHUTCS HAa IKECTKOM JHCKe KommbioTepa. OH TO3BOJSET
noiaydatb MHQpopmMaruioo 00 3ToM aiisie (HampuMep, O BPEMEHHM €ro Co3JaHus,
pasMepe, arpulyTax), a TaKKe MPOW3BOAUTH PA3INYHBIC OIMEpaIH, HAIPUMEp, 10
co3mannto (Qaita mim ero ymanenwro. Kiacce Filelnfo macnmeayer wirensr kiacca
FileSystemInfo u comepxut AOMOIHUTENBHBIN HAOOp WIEHOB, KOTOPHII MPUBEICH B

ciemytomei Tabmuie 19.4

Taomuua 19.4 — YUnens! xnacca Filelnfo.
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Unen Onucanue
AppendText() | CosmaeT oobekt StreamWriter ayist moOaBieHUsS TeKCcTa K (aiy.
CopyTo() Komupyer yxe cymecTByronuii (aitn B HOBbIN (aii.
Create() Co3naeT HOBBIM (aitn U Bo3Bpalaer o0bekT FileStream s

B3aMMOJICUCTBUS C 3TUM (DAIITOM.

CreateText() Cosnaer oobexT StreamWriter mist 3ammcu TEKCTOBBIX JTAHHBIX
B HOBBIU (haii.

Delete() VY nanser ¢aiin, koTopoMy cooTBeTcTBYeT 00BeKT Filelnfo.

Directory Bo3Bpariaer karanor, B KOTOPOM pacroJiO>KeH JTaHHBIN (aii.

DirectoryName | Bo3Bparmaer moiaHpld MyTh K JaHHOMY ¢aiiny B ¢daiaoBoi
CUCTEME.

Length Bo3sBpaiaer pasmep daiina.

MoveTo() [lepemerniaeT Qaiin B yka3aHHOE MOJIB30BATEIEM MECTO (3TOT
METOJ] TIO3BOJIIET OJHOBPEMEHHO TEPEUMEHOBATh JaHHBIN
daiin).

Name [To3BossieT momyuuTh UMs (aiina.

Open() OTkpbiBaeT (Qaili ¢ yKa3aHHBIMH I[I0JIb30BATENIEM IpaBaMu

A0CTyIla Ha YTCHHUC, 3allMCh WJIHM COBMCECTHOC HMCIIOJIB30BaHHC C
APYTYMMHA ITOJIb30BaTCIISIMH.

OpenRead() Cosnaet oowbekt FileStream, nocTymnHbIi TOIBKO IS YTCHHUSL.

OpenText() Cosznaet oobekT StreamReader (o HeM Taxke OyAeT pacCKa3aHO
HIDKE), KOTOPBIA II03BOJIIET CYHUTHIBATH HHGOPMAIMIO U3
CYIIECTBYIOIIETO TEKCTOBOTO (haiia.

OpenWrite() Cosznaet oobekt FileStream, mocTynHbIN 1J1s YTSHUS U 3aITUCH.

BonsmmnctBo meronoB Filelnfo Bo3Bpamaer oO0bexThl kiaccoB FileStream,
StreamWriter, StreamReader u T. 1., KOTOpBIE IO3BOJISIIOT PAa3JIMYHBIM 00Pa30M
B3aUMOJICHCTBOBATh C (ailjioM, HaIIPpUMeEp, TPOU3BOAUTH YTEHUE HIIM 3aIHCh B HETO.

Hanpuwmep:
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/f Cosgatwe obpexta FileInfo
FileInfo ¥ = new FileInfo(™text.txt"™)
// CospaHue gadna W NoToKa
Stres iter fOut =
new Streamiiriter(f.Create());
 3anuMch TEKCTa B QaWun
fout.WriteLine("OOMH OBA TPH...");

JAKPLTHE danna

fout.Close();

{7/ Nonydqenue wHpoOpMBEUMH O $adne
1
L=

=

Console.WriteLine(“Name: {@}", f.Name);

Console.Writeline("File size: {8}",
T.Length);

Console.Writeline("Creation: {@}",

: T.CreationTime);

Console.Writeline("Attributes: {8}7,

. f.Attributes.ToString());

Joctynn k ¢uszndeckuMm (aitiaM MOXKXHO TIONy4aTh M 4Yepe3 CTaTUUECKHE
MeTtosl kiacca File. boasmuucTBo MeTonoB 06bekTa FileInfo npencrasmistor B aToM

CMBICJIE 3epKaJIbHOE OTpakeHue MeTo10B oO0bekTa File.

2.4 TloToKu B cUCTEME BBOJA-BhHIBO/IA.

[Tporpammel Ha si3pike C# BBITIOJHSAIOT OTEpaIlii BBOIA-BBIBOJIA MIOCPEACTBOM
IIOTOKOB, KOTOpPBbIC IOCTPOEHBI Ha uepapxuu kiaccoB. Ilorok (Stream) — 310
abcTpakius, KOTOpas TeHepupyeT W mpuHUMaeT naHHbie. C TOMOIIBIO TMOTOKA
MO>XHO YHTaTh JAHHBIC W3 Pa3IUYHBIX UCTOYHUKOB (KIaBuatypa, daii, maMsTh) U
3alMChIBATh B PA3JIMYHbIC UICTOUYHUKHU (IPUHTED, KpaH, (aisl, maMsTh).

[lenTpasbHy0 dYacTh MOTOKOBOM cucteMbl C# 3aHMMaeT kiacc Stream
npoctpanctBa uMeHn System.lO. Kmiacc Stream mpexactaBmisier GaWTOBBIM MOTOK U
SABJISICTCST 0a30BBIM ISl BCEX OCTAJbHBIX MOTOKOBBIX KiaccoB. [Ipom3BOAHBIMU OT
KJacca Stream SIBJISTFOTCSI KJIACChI TIOTOKOB:

1. FileStream — OaiiToBbIii MOTOK, pa3paboTaHHBIA sl (aiiIOBOrO BBOJA-

BbIBO/A.
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2. BufferedStream — 3akmouaer B 000JI0YKYy OaiTOBBIN MOTOK W J00aBISICT
Oydepuzanuio, KOTopass BO MHOTHX CIy4asX YBEIMYMBAET MPOU3BOAMTEIHLHOCTD
MIPOTPAMMBI.
3. MemoryStream — 0GalTOBBIM MOTOK, KOTOPHIA HCIOJB3YET MaMATh IS
XpaHEHUs JTAHHBIX.
[TporpaMMuCT MOXKET peann30BaTh COOCTBEHHBIC TOTOKOBBIC Kacchl. OHAKO

JJI IO AaBJIAOIICTO OOJBIIMHCTBA HpI/IJ'IO)KCHI/Iﬁ A0CTAaTOYHO BCTPOCHHBIX ITOTOKOB.

2.4.1 baliTOBBII OTOK.

UtoObl co3aaTh OAMTOBBIM MOTOK, CBSI3aHHBIN ¢ (alyioM, co3maeTcsi 00BEKT
kinacca FileStream. Ilpm sToM B Ki1acce OMpEICIICHO HECKOJIbKO KOHCTPYKTOPOB.
Yare BCEro MCIOIB3YEeTCS KOHCTPYKTOP, KOTOPBIH OTKPBIBACT MOTOK JIJIST UYTCHUS U
(vn) 3anucu:

public FileStream(string path, FileMcde mode);

[Tapamerp path ompenensier ums (aiina, ¢ KOTOpeIM OyAET CBSI3aH IMOTOK
BBOJIa-BBIBO/Ia JIaHHBIX. [lapamerp mMode ompenenser pekuM OTKPBITHSA (haiina,
KOTOPBIH MOJKET TPHHHMATh OJHO U3 BO3MOJXKHBIX 3HAYCHUMH, OIPEIACIICHHBIX
nepeuncienneM FileMode:

— FileMode.Append — npeanasuaveH aiis 100aBJICHUs JaHHBIX B KOHEI] (aiia;

— FileMode.Create — npennHa3HaueH JIjsi CO3[aHUsI HOBOTO (paiiyia, Mpu 3TOM
€CJIM CYIISCTBYET (pailyl ¢ TaKUM K€ UMEHEM, TO OH OyACT MPeBAPUTEIIHHO yIaJICH;

— FileMode.CreateNew — mpenHa3HaveH il co3JaHUs HOBOro (haiina, mpu
3TOM (haiiyl ¢ TaKKM JKe UMEHEM He JOJIKEH CYIIECTBOBATh;

— FileMode.Open — nmpenra3HayeH Jjisl OTKPBITHS CYIIECTBYIOMETo (aitnia;

— FileMode.OpenOrCreate — eciu aiin cymecTByeT, TO OTKPBIBaeT €ro, B
MPOTUBHOM CITydae CO37aeT HOBBIN;

— FileMode.Truncate — oTkpbIBaeT cymiecTByrOmuUi (aii, HO yCeKaeT ero
JUTMHY 710 HYJIS.

Ecnu mompiTka OTKpBITH (pailyl okazanach HEYAAdYHOM, TO TEHEPUPYETCS OJTHO

U3 UCKITIOUEHUU
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— FileNotFoundException — ¢aiin HeBO3MOXHO OTKPBITH 11O MIPHYUHE €TI0
OTCYTCTBHS,

— IOException — ¢haiin HeBO3MOKHO OTKPBITh U3-32 OIIMOKH BBOJIA-BBHIBOJIA;

— ArgumentNullException — nums ¢aiina npencrasiseT codoit null-3Havenue;

— ArgumentException — HekoppekTeH mapamerp mode;

— SecurityException — mons30BaTeNb He 00JIaacT IpaBaMH JIOCTYIIA;

— DirectoryNotFoundEXxception — HeKOppEeKTHO 3a/1aH KaTaJjor.

Jlpyras Bepcusi KOHCTPYKTOpPa IMO3BOJISICT OTPAaHUYUTD JOCTYIT TOJILKO YTCHUEM
WJIN TOJBKO 3aIUCHIO:

public FileStream(string path, FileMode mode, Filelcce ACCESS);

[Tapametpsr path 1 mode UMEIOT TO XK€ Ha3HAUYEHHWE, YTO W B MPEABIAYIICH
BepcuH KoHCTpyKkTopa. [lapamerp access, ompenensier cnocod nocryna kK dainy u
MOJKET IIPUHUMATh OJHO U3 3HAYCHHH, OTIpeICIICHHBIX TiepeunciieHueM FileAccess:

— FileAccess.Read — Toipko uTeHue;

— FileAccess.Write — ToabK0 3amuch;

— FileAccess.ReadWrite — 1 ureHue, 1 3anUCh.

[Tocne ycraHOBIIEHHS CBSI3M OaWTOBOrO TMOTOKAa C (usznueckuMm ¢aitiom
BHYTPEHHMM yKa3aTellb MOTOKAa YCTAaHABIMBACTCS HAa HayaJdbHbIN OalT daiina.

JIis 4TeHus ouepenHOro OaiTa M3 IMOTOKa, CBSI3aHHOTO C (DU3UYECKHM
daiinom, ucnonszyercs metoq ReadByte( ). [locie mpoutenusi ouepennoro Oaiita
BHYTPEHHUI yKa3aTelb MepeMeIaeTcs Ha clieayomui 6aiT daitna. Eciu nocTurayt
KoHern ¢aiina, To meroa ReadByte( ) Bo3Bpamaer 3nauenue -1.

JInst mo6alTOBOM 3aMCH JaHHBIX B TOTOK HCMob3yeTcs metoa WriteByte( ).

[To 3aBepmieHun paboThl ¢ ¢aiaoM ero HeoOXOIUMO 3aKpbITh. Jjist 3TOTO
nocratouno Bbi3BaTh Meron Close( ). Ilpu 3akpeituu  (aiina 0CBOOOMXKIAIOTCS
CUCTEMHBIE PeCypChl, paHee BBIICIICHHBIC ISl 3TOTO (aiiyia, 4To J1aeT BO3MOKHOCTb

WCIIOJIB30BaTh UX JIJIsl paboThI ¢ ApyruMu (paitnamu.
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[ e e
:static void Main(string[] args)

{
E try
{
: {/ Co3pgaHue NOTOXKE ONA YTEHWA M3 Ganna
FileStream fileIn =
' new FileStream("®afnCTexcTom.txt"”,
FileMode.0Open,
i FileAccess.Read);
!l Coapanwe noTOoXa ONA IanvwcH B $ann
FileStream fileQut =
: new FileStream{“"®ainkonusa.txt",
: FileMode.Create,
: : FileAccess.Write);
int i;
f/ B unkne NpOMIBOOWTCA YTEHWE ooHOre d¢anna
! W ogHOBpEMEHHEA 3IANHCH COSEPHMMOTO
{/ Bo BTOpOW dawnn
while ((i = fileIn.ReadByte()) != -1)
1
: /! 3anuce ouepepnoro BadTa B noTok
E fileQut.WriteByte((byte)i);
}
// 3axkpeiTe pawnos
fileIn.Close();
: fileQut.Close();
}
catch (Exception EX)
{
) Console.Writeline(EX.Message);
.
t}

B nmannom mpumepe cosmatorcs nsa moroka fileln (ans yrenus GaiitoB u3
daiina B notok) u fileOut (s 3anucu GaiitoB u3 motoka B (aitn). Kaxnapiii u3
MOTOKOB aCCOLIMUPYETCS €O CBOoMM (aitiom. 3aTeM B LUKIE MPOU3BOIUTCS
nobaiitoBoe uteHue daina «DaitnCTekcrom.txt»y 10 MOMeHTa, Korja (QYHKITHS
ReadByte( ) BepHer 3Hauenue -1 (To ecTh AOCTUTHYT KoHell ¢aina). [Ipu 3Tom Ha
KaXXJI0W UTEpalliy LUKJIA CYUTHIBAETCS OJIMH OAlT U HA 3TOM K€ UTEpaLUU STOT OalT
3anuckiBaetcs B (¢aitn «DaitnKonus.txty. ITlocie Bcex omepanus o6a MOTOKa
3aKphIBalOTCA. Bech KOJ, OCYHISCTBISIOMIMI padoTy ¢ (¢dailamMu 3akiI04eH B
KOHCTPYKUHUIO try ... catch. DTO M03BOJSIET MOBBICUTH YCTOWYUBOCTH MPOTPaMMBbI K

OILITHOKaM.

2.4.2 CUMBOJIBHBIN ITOTOK.
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UToO0BI cO3/1aTh CUMBOJIBHBINA MTOTOK HYXHO MMOMECTUTh OOBEKT Kilacca Stream
(manmpumep FileStream) BHyTph 00BbekTa Kiacca StreamWriter uiaum oObekTa Kiacca
StreamReader. B »3tom ciydae OaWTOBBIH TOTOK OyAeT aBTOMAaTHYECKH
peoOpa3oBbIBATHCS B CHUMBOJIbHBIH.

Knacc  StreamWriter npenHasHaueH JUiss  OpPraHM3allMUd  BBIXOJHOTO
CUMBOJIBHOTO TOTOKA. B HEM ompeaeneHo HECKOIbKO KOHCTPYKTOPOB. OuH U3 HUX
3aMKUChIBACTCS CIETYIOIIMM 00pa3oM:

public StreamWriter(Stream stream);

[TapameTp stream ompeaenser uMs YK€ OTKPBITOTO 0aWTOBOTO MOTOKA. JTOT
KOHCTPYKTOp FeHEpHUpYET UCKItoueHre tuna ArgumentException, eciiu moTok stream
HE OTKDHIT JJIs BbIBoJA, W HckimodeHwe thma ArgumentNullException, ecim oH
(motok) umeet null-3Hauenue.

Jlpyroit Bua KOHCTPYKTOpPA MO3BOJISIET OTKPBITH IOTOK Cpa3y depe3 oOparieHus
K (aitny:

public StreamWriter(string path);

[TapameTp path onpenenser ums OTKpbIBaeMOTo (Qaiina.

Hanpumep, cosnate sx3eMiuisip kimacca StreamWriter MOKHO —cCreIyroIum

obpazom:

new i
new FileStream(
“"adnHukonaeBa.txt”,
le.Create,
FileAccess. Write));

U eme onuH BapuaHT KOHCTpYKTOpa StreamWriter:

public StreamWriter(string path, bool append);

[Tapametp path ompenenser ums oTKpbeiBaemoro (aiia, a mapamerp append
MOJKET MPUHUMATh 3HaYCHHE true — eciii HY>KHO J00aBJsATh JaHHbIE B KOHEI] (aiina,
wnu false — ecm aiin HeoOX0aMMO TIepe3anucarh.

Harmpumep:
f/ DNobasnaem cuMBonb B KoHel $adna
StreamWriter fileDut_1
i new StreamWriter("

MoWd. txt", true);
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OO0bsaBuB TakuM 00pa3zom nepemennyto fileOut 1 s 3anmucu JaHHBIX B TOTOK

MOKHO 00patuThes Kk metoay WriteLine:

// WcnonesoBaHue Writeline
fileQut_l1.WriteLine("CTpoka gna sanwcw™);

B JaHHOM CjIydac [JIi1  3allMCh  HUCIOJIB3YCTCA  MCTO/, aHAJIOTUYHBIN
CTaTHYCCKOMY MCTOAY KJiaccCa Console. Dto Ilel\/’ICTBI/ITeJ'ILHO CXO0XHE MEXAHU3MbI
BBOJla-BbIBOJA.

Kiacc StreamReader NpeaAHasHa4YCH AJIAA OpraHU3alii BXOOAHOI'O CUMBOJIBHOT'O
noTtoka. OJIUH U3 €er0 KOHCTPYKTOPOB BBITVISIAT CIIEAYIOIIAM 00pa3oM:

public StreamReader(Stream stream);

[TapameTp Stream omnpeensieT uMsl y’Ke OTKPBITOTO OaHTOBOTO MOTOKA.

DTOT KOHCTPYKTOp TeHepHupyeT UcKirodeHue Tuma ArgumentException, ecnu
noToK Stream He OTKpHIT i BBojaa. Co3maTh dK3eMILIAp Kiaacca StreamReader

MOXHO CJICAYIOIITHUM o6pa30M:

fileIn =
new i :
new FileStream(
"text.txt”,
1] .Open,
ess.Read));

Kak u B cimywae ¢ wmaccom StreamWriter y kmacca StreamReader ecte u
APYTOH BHJI KOHCTPYKTOPA, KOTOPBIN TIO3BOJISIET OTKPBITH (DAl HAIIPSIMYTO:

public StreamReader(string path);

[Tapamerp path ompenenser ums oTkpbiBaeMoro (aitna. OOpaTHTBCS K

JTAHHOMY KOHCTPYKTOPY MO>KHO CJIETYIOITUM 00pa3oM:

sTreamreade fileIn =

new StreamReader

et

(i@" c: \temp\Hurkonaes. txt");
B C# cumBoubl peanusyroTcs koaupoBkoir Unicode. st Toro, 4T00BI MOYKHO
OblI0  0o0pabaThiBaTh TEKCTOBbIE (haljibl, colepkKallie pPYCCKUE  CHMBOJIBI,
CO3/IaHHbIC, HANpUMEp, B BJIOKHOTE, PEKOMEHAYETCS BbI3bIBATH CIICIYIOIIMI BH]I

KOHCTpyKTOpa StreamReader:
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IMTapamerp Encoding.GetEncoding(1251) roBoput o TOM, 4YTO OyIeT
BBITIOTHATHCS TIpeoOpazoBanue u3 kojga Windows-1251 (oxna u3 Moaudukanmii koja
ASCII, conepxkamas pycckue cumBoiibl) B Unicode. Tun Encoding peanuzoBan B
IpOCTpaHCTBE UMeH System.Text.

Jlnst urenuss maHHeix u3 motoka fileln MokHO BOCHOIB30BAaTHCS METOIOM
ReadLine. IIpu sTtom ecim Oymer AOCTHTHYT KoHel daitna, To meron ReadLine
BepHeT 3HadyeHue null.

Paccmorpum mpumep, B KOTOPOM JIaHHBIE W3 OJHOTO (pailla KOMUpYIOTCS B

JPYTOM, HO YKe C UCIOJIb30BaHueM KitaccoB StreamWriter u StreamReader.

static wvoid Main(string[] args)
{
5 /¢ Co3panne CHMBONBHHX NOTOKOB
! StreamReader Fileln =
: new StreamReader(
"pannCTexcTom. txt",
i : Enceding.GetEncoding(1251));
Streambiriter fileOut =

new Streamhriter(

: "Hoewidaiin. txt",

false);

string line;
f/ MOCTpodHOE CYUNTHBAHWE
while ((line = fileIn.ReadLine()) != null)
1
: ff ... W 3ENACB CTPOKH
fileQut.WriteLine(line);

}

: fileIn.Close();
; fileQut.Close();
}

B nanHOoM npuMmepe OCYIIECTBISETCS KONMUPOBAHUE COJAEPHKUMOIO OJHOTO
CHUMBOJIBHOTO (ailyia B ApYyTroil.

Takum oOpa3om, JaHHBIN CIOCOO KOMUPOBaHMS OJHOTO (hailyia B Apyrou, maer
TOT >K€ Pe3yJIbTaT, YTO U MPU HUCIOJB30BAHUU OANTOBBIX MOTOKOB. OAHAKO, €ro
pabota Oyaet meHee 3PhEeKTHBHOM, T.K. OyAET TPATUTHCS TOTIOJHUTEIHLHOE BPEMS Ha
npeoOpa3zoBaHue OaliTOB B CHUMBOJIBI. Y CHUMBOJIBHBIX IIOTOKOB €CTh WU CBOH

IMpCUMYIIICCTBA. HaanMep, MOXHO HCIIOJIb30BATh PCTYJIIPHBIC BbIPAXCHUA IS

MOKCKa 33/IaHHBIX (PparMeHTOB TEKCTa B (aiise.
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2.4.3 TlepenamnpaBieHre CTaHJaPTHBIX TOTOKOB.

Tpemsi craHgapTHBIMU MOTOKAMHM, JOCTYH K KOTOPBIM OCYILECTBIISIETCS Yepes3
ceoiictea Console.Out, Console.In m Console.Error, Moryt moJib30BaThcs BCE
nporpaMmmsl, pabortaroniue B mpocTpancTBe MMeH System. CpoiictBo Console.Out
OTHOCHUTCSI K CTaHJAPTHOMY BBIXOJHOMY MOTOKYy. Ilo yMomuaHuIO 3TO KOHCOJIb.
Hampumep, npu Bei3oBe metona Console.WriteLine() naopmarus aBromMmaTudecKu
nepenaercsa B motok Console.Out. CoiictBo Console.In oTHOCHUTCS K cCTaHAAPTHOMY
BXOJIHOMY TOTOKY, UCTOYHMKOM KOTOPOTO MO YMOJYAHUIO SIBIIACTCS KJIaBHATypa.
Hampumep, npu BBOAEe MAaHHBIX C KJIaBUATyphl HHGOpMALMS aBTOMAaTUYECKU
nepenaercs noroky Console.In, Kk KOTOpOMy MOXHO OOpPaTUTHCS C MOMOUIBIO METO/IA
Console.ReadLine(). CsoiictBo Console.Error otHocuTcs Kk  ommbOkamM B
CTaHAAPTHOM TIOTOKE, HCTOYHMKOM KOTOPOTO TakKe MO YMOJYAHUIO SIBISETCS
KOHCOJIb. OIHAKO 3TH MOTOKU MOTYT OBITh IIEpPEHAIIPABIICHbI Ha JIF000E COBMECTUMOE
yCTPOMCTBO BBO/AA-BBIBO/IA, HAIIPUMED, HA pabOTy ¢ pu3nuecKuMu (aiiamu.

[TepeHanpaBuTh CTaHIAPTHBIM MOTOK MOXKHO ¢ TOMOIIbi0 MeromoB Setin(),

SetOut() u SetError(), koTopbie sBISIOTCS WwieHaMu kiacca Console:

static void Setln(TextReader input});
static wvoid SetDut(Textliriter output);
static wvoid SetError(TextWriter output);

[Ipumep nepeHamnpaBieHUs] MOTOKOB MPEJACTABIEH B CIEAYIOIIECH MpOorpaMmme,
JEMOHCTPUPYIOLIEH, YTO CTaHJAPTHBIA MOTOK BBIBOJIA NEPEHANPABISIETCS B OJUH

¢aiin, a MOTOK BBOJIa — B IPYTOM:
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static wvoid Main(string[] args)

1

int[,] MyArray;

StreamReader file = new StreamReader(“input.txt™);
f/f Nepenanpasnenne Ha file

Conscle.SetIn(file);

string line = Console.ReadLine();

string[] mas = line.Split(' ");

int n = int.Parse(mas[@]);

int m = int.Parse(mas[1])};

MyArray = new int[n, m];

for (int 1 = @; i < n; i)

{
i line = Console.ReadLine(};
mas = line.Split(' '};

for (int § = 8; § < m; F++)
{

3
}

PrintArray("Wexoanwid maccus: ", MyArray, n, m);
file.Close();

MyArray[i, j] = int.Parse(mas[j]);

static void PrintArray(string a, int[,] mas, int n, int m)
{

[/ NepenanpaBnenue Ha file

Streamriter filesnew Streamlriter{“output.txt™);
Console.SetOut (file);

Console.WriteLine(a);

for (int i = @; i < n; i+)

{

u

for (int =03 j<m; j++) Console.Write("{@}
Console.WriteLine();

s mas[i,3]);

)
file.Close();

4. O6opynoBaHNE U MATEPUATIBI

Jlnst  BeITIOJTHEHUST J1a0OpaTOpHOM pabOTBI PEKOMEHAYETCS HCIOIb30BaTh
MEPCOHANILHBIN KOMITBIOTEP CO CICAYIOIMMH XapaKTepUCTHKaMu: 64-pa3psiaHbIit
(x64) npoueccop ¢ TakToBo# yactotoi 1 I'T'11 u BeIIE, oniepatuBHas nmamsith — 1 ['0 u
BBIIIIE, CBOOOJHOE ITUCKOBOE TPOCTpaHCTBO — He MeHee | [0, rpaduueckoe

ycrpoiictBo DirectX 9. Ilporpammuoe obecneueHue: OINEpanyioHHAs CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.
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5. Yka3zaHnus 1o TeXxHuke 6e301acHOCTH

Texnuka  0e€30MacHOCTH TPHU  BBINOJHEHUH  JIAOOPATOPHOM  pabOTHI
orpenensiercss OOLIETPUHATON AJIs IMOJIb30BaTeNlell MEepCOHAJIBHBIX KOMITBIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOAUTH PEMOHT MEPCOHATBFHOTO KOMITBIOTEPA, YCTAHOBKY
U y/laJeHue IpOorpaMMHOro oOecrieueH s, B Cllydae HEUCIPAaBHOCTH MEPCOHAIBHOTO
KOMITbIOTEpa COOOUIMTH 00 3TOM OOCIYKHBAaIOLIEMy IMEpPCOHANTy J1abopaTopuu; He
KacaTbCsl JIEKTPUUECKUX PO3ETOK METAUIMYECKUMH IpeaMeTaMu; pabodee MecTo
MOJIB30BATENsl MEPCOHAILHOTO KOMIBIOTEpA JOJDKHO COJCPKATbCsi B YHMCTOTE; HE

paspemiacTCsda BO3JIC IICPCOHAIBHOI'O KOMIIBKOTCPA IIPUHUMATD ITUIIY, HAITUTKHA.

6. MeToiMKa v MOPsII0K BBITTOJTHEHUS paOOThI

Jlis  BBIMOJHEHHUS J1a0OpaTOpHOM pPabOTHl HEOOXOAUMO CIPOEKTHPOBAThH
MHOTOMOJYJIbHOE TIPUJIOKEHUE, HCTOJb3yloliee ¢Gaiiapl isi BBOJAAa W BBIBOJA
nHpopmaruu.

Hanpumep, Tpedyetcs pa3zpaboTaTh NPHIOKEHHUE, KOTOPOE MO3BOJISET:

— reHepHUpPOBATh MATPHILY CIIy4alHbIX YHCET C COXPAaHEHHUEM €€ B (aili;

— CUMTHIBATh MaTpHIly U3 (aiina;

— BBIBOJUTH MAaTPHILy Ha SKpaH.

Jlis  BBINOJMHEHHsS] JAHHOTO 3aJaHUS-TIpUMEpa JOCTaTOYHO B OTIEIHHOM
MPOEKTE peaan30BaTh Kjacc. DTOT MPOEKT cieayeT ckommwinpoBath B Buae dll-
¢aitna. 3areM, B OCHOBHOH IporpaMMe MpOCTO HEOOXOIUMO HCIIONB30BATh JTaHHYIO
ONOTNOTEKY.

Kiacc 6ubnunoreku HazoBem Matrix. B Hem onpeienuM cienyromniie GyHKIUH:
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class Matrix

{
; private float[,] matrix;
int m, n;
f/ KoHcTpyxTOp
public Matrix(}[.. |
[/ Tenepauws MaTpuus 3348HHOrC pPazMepa
public void GenerateMatrix(int M, int M}[:]
é /{ CoxpadeHWe creHepwpoBaHHOR MaTpuuw B $ain
: public void SaveMatrix(string pFilEMamE}[:]
é !/ 3arpysxa coxpaHeHHOW MaTpuus W3 Qaiina
§ public Boclean LoadMatrix(string pFilEHamE}[:]
E // BhBOf MartpHus B KOHCONb
E public woid Printﬂatrix(}[::
¥

Pucynok 19.1 — OcHoBHBIE MeTOBI Kilacca Matrix.

Jluctunr metoma GenegateMatrix:

// TeHnepauwa maTpuus SafjaHHOrO pasmepa
public void GemerateMatrix(int M, int N}

1
m=M;n=N;
Random r = new Random{DateTime.Mow.Millisecond);
matrix = new fleoat[M, N];
for (int 1 = 8; i ¢ M; iHt)
' for (int j = 8; j < N; jH)
: : matrix[i, j] = (fleoat)r.MNext(l@ea) / 973f;
;

Pucynok 19.2 — Meton it co3aHus MaTpUIIb 33JJaHHOTO pa3Mepa U 3aroJHEHUS €€

CJI}"lajiIIBIDJII quCJIaMHU.

JIuctunr merona SaveMatrix:
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{/ CoXpaHEHWE CreHepWpOBEHHOH MATPHUN B daiin
Futﬂ{r wolid Sau’:Mutrix{:l‘rinE PFill.-rh-:J

L

if {matrix.Length > @)}

i

if (File.Ewxists({pFileName)})
: File.Delete(pFileMame);

FileInfo f = new FilleInfolpFlleName)
TextWriter tw = f.CreoteText();

tw. WriteLine(m.Tostring(}));
tw.Writeline(n.ToString(});

.'For {int i = @; i < m; i++)
for (int j = 83 § < n; J+)
tw.WriteLine(i.Testring()} + " " + j.ToString() + " " + matrix[L, §].Testring{"c18"});

fw.ci&se()j

Pucynox 19.3 — MeTon 11 cOXpaHEeHHsI MATPUIIBI B (haiii.

/f 3arpysxa coxpaHeHHOW MATpHUM W3 dadna
public Boolean LoadMatrix(string pFileName)

i

i if (File.Exists({pFileMName})

1

i ] try

: {

: : TextReader tr = File.OpenText({pFileName);
§ m = Convert.ToInt32(tr.ReadlLine(}));

i n = Convert.Telnt32(tr.Readline(}};

: matrix = new float[m, n];

: string line;

E string[] substring;

for (int i = @; i < my i++)

i for (int §j = 8; j < n; F++)

i i

: : line = tr.ReadLine();

: substring = line.5plit(new char[] {' "}, 3);
é : matrix[i, j] = Cenvert.TeSingle(substring[2]);:
}

? fr.cluse{};

E i return true;

? }

5 catch

i {

! g return false;

o3 3

T

; return false;

¥

Pucynox 19.4 — Meton 3arpy3ku MaTpuIlsl U3 Qaiina.
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Ha puc. 19.4 npeacrasnen muctunr merona LoadMatrix. Jluctuar merona

PrintMatrix:

// Busog MaTpuus B KoHCOA
public void PrintMatrix()

{
: if (matrix.Length > @)
i
: for (int 1 =8; i < m; i)
{
1 for (int § = @; J < nj j+H)
: Console.Write(matrix[i, j].TeString("E3") + " "});
: Consocle.WriteLine(};
/3
3
|

Pucynok 19.5 — Mertoa 11 BEIBO/Ia MaTPHULIBI.

OcHoBHas nporpamMmma Ijisi UCIOJb30BaHUS KJIaCCa-MaTPHUIbI ITPCACTABJICHA HA

puc. 19.6

class Program

1
: static void Main(string[] args)
1
; Conscle.BackgroundColor = ConsoleColor.White;
; Console.ForegroundColor = ConsoleColor.Black;
E Console.Clear(};
E Matrix m = new Matrix(};
:  m.GenerateMatrix(1@, 5);
; m.SaveMatrix("FileForMatrix.txt™);
E if (m.LoadMatrix("FileForMatrix.txt"))
g m.PrintMatrix();
:  Console.ReadKey();
h
h

Pucynok 19.6 — Pabota ¢ 6ubI1u0TeYHBIM KJIACCOM.

B pesynbTare pabothl gaHHOTO Kona Oymer co3man dain FileForMatrix.txt

CJICAYIOIIETO COAEPIKAHUS:
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Pucynok 19.7 — Pesynprupyromuii ¢aiin.

Ha skpan Oynet BeiBeieHa cieayrorias HHGOpMAIIHs:

-~

B file: /Dy University/MuTaemele AMCUANAMHBLTEXHOAOTMKM NPOrpaMMM.., E‘E‘é]

1,.131E-Dio1
8 .684E-D01
4. 810E-D01
7. 720E-DO1
6. 249E-D01
i, 010E+0DO
5. 385E-D0O1
6. 886E-D02
l,.922E-D01
l.552E-D01

7. 209E-001
4, ‘M7E-001
1,501 E-001
?.373E-001
1, 706E-D01
2. 054E-001
3.279E-001
3. 422E-001
7.194E-003
8.063E-D01

3.662E-001
4,1 7E-001
6.982E-001
3 -443E-001
7. 003E-001
2.322E-001
7.678E-001
6 .177E-001
7.883E-001
2,.734E-001

e

8.730E-DD2
?.846E-D01
1.922E-001
1.014E+000
2 ,.B83E-D01
3.53%E-001
7. 040E-D01
?.424E-D01
1.432E-D02
1,.418E-D01

8.345%E-001
4,933E-001
8.972E-001
1,.912E-001
8. 083E-001
3.350E-D01
8.633E-001
2. BO6E-D01
7.823E-001
8,171 E-001

s

Pucynok 19.8 — BeiBo mporpammbl B KOHCOJIb.

BrinosHute MHAMBHAYaTbHOE 3aJaHUE, COTJIACHO MPEMJIOKEHHOMY BapHUaHTY.
B kaxxnom BapmaHTe HEOOXOJUMO CHPOEKTUPOBATH MHOTOMOIYJBHOE MPUIIOKEHUE
(ontumanbHo 2 Moxayins). McxoaHble AaHHBIE B KaXJAOM BapHaHTe Iporpamma

MOJTy4aeT U3 BXOAHOTO (haiina.
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I/IHZ[I/IBI/IZ[yaIIBHOC 3aJaHuC.

Bapuant CTtpyKTypa JaHHBIX

1 [Iporpamma paccuMTHIBACT MPOU3BENEHUE JIBYX MAaTpPHUL, KOTOpbIE
XpaHATCS B Pa3HbIX (haiiiax.

2 [IporpaMMa paccuMThIBaE€T CyMMY JBYX MAaTpHIl, KOTOPbIE XPaHATCA B
pa3HbIX ¢aiinax.

3 [IporpaMMa HaXOAWT MAaKCHUMAJbHBII 3JEMEHT B JIByX MaTpHUIIax,
KOTOpBIE XPAHATCS B pa3HbIX (haiiax.

4 [IporpamMma paccuMTHIBAET CYMMY JMAaroHaJbHBIX DJIEMEHTOB JBYX
MaTpUll, KOTOPbIE XPaHITCS B pa3HbIX (ainax.

5 [Iporpamma paccuuTBHIBA€T CyMMY OJJIE€MEHTOB C UETHOH CyMMOIi
MHJICKCOB B JIByX MaTpHUILIaX, KOTOPbIE XPaHATCS B pa3HbIX (paiimax.

6 [Iporpamma paccUMTHIBa€T Pa3HOCTb CYMM BJIEMEHTOB MaTpHIl, KOTOPHIE
XpaHATCS B pa3HbIX (hailnax.

7 [IporpamMma paccuMThIBAE€T CYMMY OJJIEMEHTOB TIJIaBHOM IUAroHaju
IEepBOl MaTpUIbl U CyMMYy DJEMEHTOB BTOPOCTENEHHON IUaroHaIu
BTOPO MaTpuIlbl. MaTpuUIlbl XpaHITCs B pa3HBIX (aiiax.

8 [TporpaMMa paccuMTHIBAET CyMMY AJIEMEHTOB YETHBIX CTOJIOLOB B JIBYX
MaTpHIlax, KOTOpbIE XPAHATCS B pa3HbIX (aiinax.

9 [Iporpamma paccUMThIBa€T CyMMY JAMAarOHAJIbHBIX 3JEMEHTOB YETHBIX
CTOJIOIOB B ABYX MaTpULIAX, KOTOPHIE XPaHATCS B Pa3HbIX (hailnax.

10 [TporpamMmMa paccuuTHIBAET CyMMY 3JEMEHTOB YETHBIX CTPOK B JABYX
MaTpHUILIax, KOTOPbIE XPaHATCS B pa3HbIX (aiinax.

11 [TporpaMMa paccUMTHIBAET CyMMY 3JIEMEHTOB , HAXOJSIIUXCS B YETHOM
CTONOIIE M HEYETHOH CTpPOKe, B JBYX MaTpHUIaX, KOTOPbIE XPaHATCS B
pa3HbIX ¢aiinax.

12 [IporpamMma paccuumTBIBAET CYMMYy OJJIEMEHTOB YETHBIX CTPOK H
pacmojIOKEHHBIX Ha BTOPOCTEIIEHHOMN HaroHajin B 00€HX MaTpulax,
KOTOpBIE XPaHATCS B pa3HbIX (haiiax.

13 [Iporpamma paccuMTHIBAET NMPOU3BEIEHUE JIEMEHTOB B JIBYX MATpHIAX,
KOTOpbIE XpaHATCsI B pa3HbIX (hailiax.

14 [Iporpamma paccuuTBHIBa€T CyMMY T[E€pBOM MAaTpULBI M  MAaTpPUIIBI
TPAHCTIOHUPOBAHHOM OTHOCUTENIbHO BTOpoi. O0e MaTpHllbl XpaHSITCs B
OTHENbHBIX (haiinax.

15 [TporpaMMa paccuuThIBAaET MPOU3BEICHUE PJIEMEHTOB JAUAaroHa N MEPBOU
MaTpPHULIbl © CYMMY BCEX 3JIEMEHTOB BTOPOI MaTpulibl. O0e MaTpHIIbI
XpaHATCS B OTJENbHBIX (haiiiax.

16 [TporpamMmMa paccuuTHIBAET CyMMY 3JEMEHTOB YETHBIX CTPOK B JABYX
MaTpHUILIax, KOTOPbIE XPaHATCS B pa3HbIX (paiinax.

17 [Iporpamma HaxOOUT MAaKCUMAalbHBIA 3JEMEHT B JBYX MaTpHIaXx,

KOTOpBIE XPAHATCS B pa3HbIX (haiiax.
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Bapuant CTtpyKTypa JaHHBIX

18 [IporpaMMa paccuMThIBa€T CyMMY DSJE€MEHTOB YETHBIX CTPOK H
pacMojIOKEHHBIX Ha BTOPOCTEINIEHHOM HaroHajin B 00eHX MaTpulax,
KOTOpBIE XPAHATCS B pa3HbIX (haiiax.

19 [Iporpamma paccuuTHIBA€T CyMMY I[E€pBOM MAaTpUIBI WU MaTpPULBI
TPaHCIIOHUPOBAHHON OTHOCUTENHLHO BTOpoil. O0e MaTpuibl XpaHaTcs B
OTJENBbHBIX (paiinax.

20 [Iporpamma paccuMTHIBAET MPOU3BENEHUE JIBYX MAaTpPHUL, KOTOpbIE
XpaHATCS B pa3HbIX (aiinax.

21 [TporpaMMa paccuMTHIBAET CyMMY 3JIEMEHTOB YETHBIX CTOJIOLOB B JIBYX
MaTpHIlax, KOTOPbIE XPAHATCS B pa3HbIX (aiinax.

22 [TporpaMmMa paccuuTHIBAET CyMMY JIHArOHaJbHBIX 3JEMEHTOB UYETHBIX
CTOJIOIOB B IBYX MaTpHUIaX, KOTOPbIE XPaHITCS B pa3HbIX ¢aiinax.

23 [Iporpamma paccuuThIBaeT MPOU3BEICHNUE 3JIEMEHTOB AUArOHAIN TIEPBOi
MaTpPHULIbl © CYMMY BCEX 3JIEMEHTOB BTOPOI MaTpulibl. O0e MaTpHIIbI
XpaHATCS B OTJENbHBIX (haiax.

24 [IporpamMma paccuMTBHIBA€T CyMMY OJJIE€MEHTOB C UETHOH CyMMOI
MHJICKCOB B JIByX MaTpHUILIaX, KOTOPbIE XPaHATCS B pa3HbIX (paiimax.

25 [TporpaMMa paccuuThIBaE€T Pa3HOCTh CYMM BJIEMEHTOB MATpHI], KOTOpPbIE

XpaHATCS B pa3HbIX (haiinax.

7. Conmeprkanuie oT4eTa u ero popma

OTtyeT 1o J1abopaTopHO PaboTe TOHKEH COACPKATH:

1. HoMep 1 Ha3BaHue 1a00paToOpHOIl pabOTHI.

2. llenn maGopatopHOii pabOTHI.

3. OTBeTHI HA KOHTPOJIbHBIC BOITPOCHI.

4. DOxkpaHHble (GOPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE

MOPSIJIOK BBIMOJHEHUS J1a00paTOpHOM pabOThI, U pe3yJIbTaThl, OJYyUYEHHBIE B XO/€ €€

BBIITOJIHCHUA.

OT4er O BBINOJHEHHUH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CHACTCA

MpernogaBaTclIro.

8. KoHTpoJibHBIE BOTIPOCHI

1. Kakue knaccel i1 paboThl ¢ (paiiioBoii CUCTEMOM BbI 3HaeTe?
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2. Yrto Takoe cbopka?
3. Kak onpenenuth mpoeKT M0 YMOTYaHUIO B MHOTOMOTYJIbHOM pelIeHHN?
4. Kakue Ki1acchl OTBEYAIOT 3a MpeAcTaBiieHue (GaiyioB B mporpamme?
5. Uto takoe motok? Kakue THUIIBI KJIACCOB MOTOKOB MCIIOJIB3YIOTCS MPH padboTe
¢ (aitnamu?
6. OnumuTe MOCIeIOBATSIIBHOCTh JCUCTBHN MPU HEOOXOAMMOCTH 3aIMCaTh

OJIHYy CTpOKY B ¢aiin. [IpuBenure mpumepsl UCIIOJIB30BAHUS PA3IMUHbBIX KJIACCOB.

9. Criucox nureparypbl

Jl51a BBIMOIHEHUS 1a00paTOPHOM pabOTHI, P MOATOTOBKE K 3aIIHUTE, a TAKXKE

AJIs1 OTBETAa Ha KOHTPOJBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJIb30BATH CICAYIIHC

ucTouHUKH: [5], [6-8].
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JIABOPATOPHA I PABOTA 15. PELIEHUE BBIUUCJIMTEJIBHOM
3AJJAUU C IIPUMEHEHUEM ®AJIOBOI'O BBOJIA-BBIBOJIA.

1. [Tenb u conepkaHue

[lenms maGopaTopHO#l pabOTBHI: HAYYUTHCS HCIIONH30BATH BO3MOKHOCTH
¢aitmoBOTO BBO/IA-BHIBOIA /IJISl PEUICHHUS MMPAKTUISCKUX 3a/1a4.

3amaun mabopaTopHOM PabOTHI:

— HAYYUTHCS MPOEKTUPOBATH MPUIIOKEHUE [T pean3alliid XPaHSHUS JaHHBIX
IPOTPaMMBl;

— Hay4YUThCS TIPOUZBOJWUTH BBHIOOP ONTUMAIBHBIX WHCTPYMEHTOB ISt

oOecrnieueHns cepuaan3aluu.

2. TeopeTnueckast 4acTb

[lepen BeIMOMHEHWEM JTAOOPATOPHOM pPabOTHI HEOOXOAWMMO TOBTOPHUTH

TEOPETUYECKHI MaTepua jabopaTopHoi padoTsr Nel9.

3. O0opynoBaHNE U MaTEPUAITBI
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Jlsisi  BBHITIONTHEHUST JIaOOpaTopHO paboThl PEKOMEHIYETCsS HCIOIh30BaTh
NEPCOHAJIBHBIN KOMIIBIOTEP CO CIEAYIOUMMH XapaKTEpUCTHKaMH: 64-pa3psiaHblii
(x64) npoueccop ¢ TakToBo# yactotoit 1 I'T'11 u BeIIe, onepatuBHas namsite — 1 ['0 u
BBIIIIE, CBOOOAHOE JHMCKOBOE IMpPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpammHoe oOecriedeHue: OIEpaluoHHas CHCTeMa

WINDOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beie.
4. Yka3zaHus 10 TEXHUKE 0€30I1aCHOCTH

Texnuka  O€30MaCHOCTH TNPH  BBIIOJHCHHH  J1a0OpAaTOPHOH  pabOThI
OIpeIeIIsIeTC OOMENPUHATON IS TIOJh30BaTENIed MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEeIbHO HE TIPOM3BOIUTH PEMOHT MEPCOHAILHOTO KOMITbIOTEpPA, YCTAHOBKY
U yAaJCHUE TIPOrPaMMHOT0 OOECIICUCHHS; B CJIy4ae HEUCIPABHOCTH TIEPCOHATBHOTO
KOMITBIOTEPA COOOIIUTH 00 ATOM OOCITYKHBAIOIIEMY IEPCOHATY JTa0OpaTOpuu; HE
KacaThCsl ICKTPUUECKUX PO3ETOK METAUTMYSCKUMH IMPEIMETaMHu; pabodyee MecTo
I0JIb30BATENsl TIEPCOHALHOTO KOMIThIOTEpA JOJDKHO COJIEPIKAThCSA B YHCTOTE; HE

paspernraercs BO3Je NEPCOHAIBHOTO KOMIIBIOTEPA IPUHUMATB ITHIIY, HATUTKH.
5. MeToauka v OpsI0K BHITIOJHEHUS pabOThI

1. Co3znaiiTe KOHCOJIbHOE TTPUIIOKEHHUE.
2. BpINoaHuTe MHAMBUIAyaIbHOE 3ajJaHue. B KaxIoM 3agaHuM HE0OXOIUMO

peanu3oBaTh BbluncieHue 3HaueHui GyHkiun f(X,y) ¢ 3amaHHBIMU 1maraMu AX |
Ay Ha 3a/aHHBIX MANa30HAX W3MEHEHUs HE3aBUCHMBIX IEPEMEHHBIX |Xo;¥%],

[Voiy1]

3. HeoOxoaumo peann3oBaTh COXpaHEHUE PACCUUTAHHBIX 3HAUCHUN B (aiie.
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I/IHZ[I/IBI/IZ[yaIIBHOC 3aJaHuC.

Bapuant Breipaxenne niisi BBIYUCICHUS

1 f(x,y) =a-sin(x) +b-cos(y). Ax=g1: &Y =0 1:
X €[-5;5]; ¥ €[-5;5].

2 f(xy)=a-x-[sin(x+y)|+b-x-lcos(y +x)|; Ax=0,1; 2¥=0,1;
X €[-1;10]; Y €[-5;5].

3 f(x,y) =a-sin®(x +y) + ‘b3-cosz(x+ y)‘; Ax=001: 8Y =0,01:
xe[-2;2]; Y €[-2;2].

b fy =2’ -é{‘smm‘m-ﬂ%; Ax=0,01; &Y =0,01;
xe[-2;2]; ¥ §-2;2].

5 —a. i ) . .
f(x,y)=a ‘é‘sméx)#a_x‘m \/‘-LO&(-\QJLb—)L‘; AX =0,01: Ay=0,01;
X €[-2;2]; Y¥[-2;2].

6 _
f(x,y)=a- jlﬂ@*a—x \/505994‘4’—)# Ax=0,01: &Y =0,01;
Xe[-2;2]; Y [22]

! f(x,y)= - Ax=0,01: &Y =001:
X €[-2;2]; ye[-2;2].

8 f(x,y) =a'3in(X)+b'COS(Y); Ax=01: &Y =01
X €[-5;5]; ¥ €[-5;5].

9 f(x,y)=a-y-sin(x+ y)+b-x-cos(y+x); AX=01: Ay:o,l;
X €[-5;5]; ¥ €[-5;5].

10 _ _
fy)=a m+ b J =001 MY=0,01
X€[-2;2]; ¥ =[-2;2].

11 —a. qj ) ) .
Ty =a: Edeasgrb: DY Ax=0,01; HY=0,01
x€[-2;2]; Y ©[-2;2].

12 _
Ty =a: Egeasgrb: oD Ax=0,01; MY=0,01
Xe[-2;2]; Y [22]

13 f(x,y)= - AX=0,01: Ay _ =0,01;
X€[-2;2]; ye[—2;2].

14 [ T(uy)=a-sin()+b-cos(y). Ax=g1; &Y= 1.
X €[-5;5]; ¥ €[-5;5].

15 f(x,y)=a-x-[sin(x+y)|+b-x-lcos(y +x)|; Ax=0,1; 2¥Y=0,1;
X €[-1;10]; Y €[-5;5].
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16 f(x,y)=a-(x+y)-sin®(x) +b- (x - y)-cos*(y) . Ax=g1: &Y =0 1:
X€[-5;5]; ¥ €[-5;5].

17 f(x,y)=a’-x+b*-cos’(y +X). Ax=g 05: AY =0,05:
Xe[-2;2]; ¥ €[-2;2].

18 f(x,y)=a2-[b-sin(x)| +b?-/a-cos(y)|. ax —0.01: &Y =0 01-
xe[-2;2]; Y <[2:2]. -

19 f(xy)=a-x-jsin(x+y)|+b-x-[cos(y +x)|; Ax=0,1; 2Y=0,1;
X €[-1;10]; Y €[-5;5].

20 f(x,y) :a-sin(x)+b-cos(y); Ax=01: &Y =0 1:
X€[-5;5]; ¥ €[-5;5].

21 f(x,y) =a?-sin3(x + y) + b® - cos?(x + ) . Ax =0,05: AY =0,05:
Xe[-2;2]; Y €[-2;2].

22 f(x,y)=a-[sin(x)+a-x +b-\/\cos(y)+b-y\; Ax=0 01: &Y =0,01:
Xe[-2;2]; ¥ €[-2;2].

B y= a\/‘x + Y2 b\/‘x2 -y . Ax=0,01: AY=0,01;
Xe[-2;2]; ¥ €[-2;2].

24 f(x,y)=a?-x+b3-y—kin(x) + cos(y) \; Ax=0,01: AY =0,01.
Xe[-1;1]; Y €[-1;1].

25

f06Y) = VX + ¥ =2 . Ax =g 01: AY 20,01
Xe[-2;2]; ¥ €[-2;2].

7. Coneprxanue otdeTa u ero popma

OT4et no 1abopaTopHOM paboTe TOKEH COACPKATH:
1. Homep 1 Ha3BaHue J1a00paTOPHOM paOOTHI.

2. llenmn mabopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJILHBIE BOIIPOCHI.

4. DOxpaHHble (QOpPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE

MOPSIJIOK BBIMOJIHEHUS J1a00paTOpHOM pabOThI, U pe3yJIbTaThl, IOJYyUYEHHBIE B XO/1€ €€

BBIITOJIHCHUA.
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OT4eT O BBINOJHEHHUH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CAAETCA

npernogaBaTclIro.

8. KoHTpoJibHBIE BOTIPOCHI

1. Yto takoe notok? Kakue kiiaccbl MOTOKOB Bbl 3HaeTE?

2. Kakwue kiaccel npoctpancta System.lO npennazHaueHs! 1151 pabOTHI €
KaTaJIOramMu?

3. Kaxkue xmaccel mpoctpanctBa System.lO mpennaznadeHs! 1151 pabOTHI ¢
o0bekTaMu (paitIoBOM cucTeMbl — daiaamMu?

4. Kak nepeHanpaBUTh CTaAHIAPTHBIN KOHCOJIBHBIN MOTOK?

5. [Mosicaute pasuuily mexay kiaccamu File u FileInfo?

9. Criucox nureparypbl

I[JI}I BBITIOJTHCHHUA Ha60paT0pHOﬁ pa6OTBI, IIpH IIOATIOTOBKE K 3alllMUTC, 4 TAKXKEC

AJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCS HCIIOJIb30BATh CIICAYIINC

HWCTOYHUKU: [5].
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TEMA 5. IPOJABUHYTOE OOIl: MOAYJbHOCTHh U HHTEP®ENCBHI
JIABOPATOPHAS PABOTA 16. CO3JAHUE ITPUJIOKEHMUS 110
TEXHOJOI'UM WINDOWS FORMS

1. [lenb u conepxkaHue

[lenp nabopaTopHOW pabOThI: HAYUUTHCS CO3/aBaTh npuioxkenue Windows B
cpene MS Visual Studio m mporpaMmupoBaTh aITOPUTMBI C HCIIOJIH30BAaHHEM
MIPOCTHIX DJIEMEHTOB yYIIPaBIICHUSI.

3amagamu 1a00paTOPHOI PaOOTHI SBISIOTCS:

— pa3paboTKa mpHIIoKeHus ¢ ucrosibzoBarueM Windows Forms,

— W3y4YeHHe OCHOBHBIX YWICHOB Kjacca Form;

— 00paboTKa COOBITHII OT MPOCTHIX AIIEMEHTOB YIPABICHUSI.
2. TeopeTndeckas 4acThb

daiinoBas cTpyktypa npoekra MS Visual Studio B ciiyyae ucnosib30BaHUS
tuna noekra Windows Form Application BeImssmuT ciienyromuM oOpazom (puc.
21.1):
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Solukion LR1 {1 project)

= L= LR1
El . Properties
' #] assemblyInfo.cs
- i Resources.resx
= J Settings.settings
«d] References
j Forml.cs
%] Formi.Designer.cs
] Formi.resx
C*‘_:I Program.cs

Pucynok 21.1 — Bug okua Solution Explorer nius Windows Form Application.

®aiin Program.cs comepxkut knacc Program u cratmueckuii meton Main(), ¢

KOTOPOT0 HAYMHAETCS BBINOJHEHUE MPUIIoKeHus (puc. 21.2).

[ using 3System:
using System.Collections.Generic;
using System.Ling:

“using System. Tindows. Forms:

[ namespace LR1
{
= static class Program
{
=] /d <swmnar v
/ The main entry point for the application.
A </ summar vy
[3TAThread]
static wvoid Maini(}
{

il

Application.EnableVisual3tyles|()
ipplication.SetCompatibleTextRender ingDefaultc (false)
Application.Buni{new Forml (}) :

Pucynok 21.2 — Jluctunr Program.cs.

B camoM nHauane daitna Program.cs BBINOIHSAETCS 00BSBICHUE UCTIOIB3YEMbIX
IIPOCTPAHCTB UMEH C UCIOJIb30BaHUEM USING.
Kimacc Program comepxkutr meton Main(), KOTOPBI HCHONB3YS CTaTHUECKHIA

metoq Run kmacca Application co3maer u BBIBOOUT Ha 3KpaH IJIaBHYIO (opMy

npuioxkenus: Application.Run (new Form1()).
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Takum  oOpasom, peanu3yercs OJWH M3  MPUHLUUIOB  OOBEKTHO-
OPUEHTUPOBAHHOTO MPOrPAaMMUPOBAHMS: pa3rpaHUueHue o00s3aHHOCTEN  (T.e.
KaXKIbIH KJIacC BBIOIHSAET MUHUMAIFHO BO3MOXKHOE KOJIMYECTBO OMepaluii).

Kmacc rnaBHoit ¢opmel FOrml (mo ymoiuaHuio) NpeACTaBiICH ABYyMs
cBs3anHbIMU C#-daiinamu. J{ns otobpaxkenus cogepxkumoro Forml.cs HeoOxoqumo
MICTKHYThIPAaBOM KHOINKOW MBIIIM B OKHE MPOEKTHPOBAHHS TIJIaBHON (hOpMbI Ha
camoit opme mim Ha nuktorpamme Forml.cs B okne Solution Explorer (puc. 21.1) u
B TOSIBUBIIIEMCS. KOHTEKCTHOM MEHIO BBIOpaTh MyHKT «View Code».

JIuctunr Forml.cs npencrasnen Ha puc 21.3.

FEu=sing System:
using System.Collections,Generic:
using System.ComponentHodel;
using System.Data;
using Syscem.Drawing;
[TpocTpancTEa HMEH, /,L],s-:tng AyscEm. Ling:
using System. Text:
BOGMOAHOCTH KOTOPBRIX “using System.Windows.Forms:

OOCTYIIHEL Ha
espace LRE1

public partial class Forml : Fornm
{
= public Forml ()
[TpocTpaHCTEO HMEH {

pRIOmERRA {rrpcrpa‘.nmrr InicializeComponent () ;

MOEET 0DBEBIATE CEOH }

cobcrsennsls npoctpascrea |/

Pucynok 21.3 —JIuctunr Forml.cs.

KoHcTpykTOp,  CO3MaHHBI MO  YMOJYAHHWIO,  BBI3BIBAET  METOJ
InitializeComponent,  koTopelii  ompene’leH B COOTBETCTBYOIIeM  (aiie
Form1.Designer.cs (puc. 21.1).

DTOT METOJ] CO37]aeTC aBTOMATUYECKH, B HEM OTOOpaKaroTCs BCe M3MEHEHMUS,
IIPOU3BOUMBIC TIPOTPAMMHUCTOM B OKHE BH3YaJIbHOTO IMMPOCSKTHPOBAHUS (POPMBI.

[TpocTpaHcTBa UMEH, JOCTYIHBIE JUTSI HCIIOJB30BaHMUs, OOBSBIIIIOTCS B HaUaje

daiina.
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System sBnsiercsi 6a30BBIM NPOCTPAHCTBOM HMEH — B HErO0 BXOISIT BCE
OCTaJIbHbIC THIBI W MPOCTpPaHCTBO MMeH. KoHcTpykmus using System; B Hauwane
daitna mporpammbl yKasplBae€T Ha TO, YTO BECh NPOrPaMMHBIM Kox Oyzer
BBINIOJIHATHCS B IAHHOM MPOCTPAHCTBE MMEH, MOATOMY NPH KCIOIB30BAHUU TUIIOB
(marmpumep Int32), ompeneneHHBIX B MPOCTpPAaHCTBE SYStEM HET HEOOXOIUMOCTH
yKa3blBaTh CaMO HMs MPOCTpaHCTBa (TO €CTh HET HEOOXOAMMOCTH IHCATh
System.Int32).

[IporpaMMucT MOXKET CaMOCTOSITEILHO BBOJAUTH TMPOCTPAHCTBA HMEH IMpH
HaIlKMCaHUU ITPUIIOKECHUM.

O0paboTka coObITHIH B pe:xxuMe NMPoeKTHPOBaHUSA. OKHO MPOEKTUPOBAHUSA
riiaBHOM (hopmbl TpriiokeHus: (puc. 21.4) MOXHO OTKPBITH ABAXIbI IIECIKHYB Ha
nukTorpamme Forml.cs B okHe Solution Explorer (puc. 21.1). IIpu 3ToM oTKpoeTcs
Bkiazka Forml.cs [Design].

OKHO CBOWCTB MPUMET BUJI, TOKa3aHHBIN Ha pucyHke 21.4.

Forml Swstem.'Windows, Forms.Farm -
= [5] 7
Locked Falks =
Mairddenustrip {none)
MaximizeBox True
MazimumSize 0;0
MiramizeBon: Trus
MirimurriSize 0; 0
Cpacity 100%
[ Padding 0;0;0;0
RightToleft Mo
Right ToLeftLayout Falks
ShowIcon True
ShowinTaskbar True
Size 419; 301
Sizearipstyls Auto
SkartPosition WindowsDefatLocation
Tag |
Texk Forml
TopMost Falsz -
Text
Thie text associated with the contral.

Pucynok 21.4 — Bun oxkna CsotictB (Properties) B pexkume MPOSKTUPOBAHUS

bopMBI.
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KHomka |~ moO3BOJIIET OTOOpPA3UTh CIHUCOK COOBITHH, XapaKTepHBIX IS
DJIEMEHTAa YNPABJICHHS, AKTHBHOTO B JAHHBII MOMEHT B OKHE IMPOCKTHPOBAHHUSI.
Hamnpumep, eciii BbIIEIUTH TJIaBHYIO (DOPMY MPUIIOKEHHUSI, TO OTOOPA3SITCS COOBITHS,
XapakTepHble 1 Knacca Form.

Jns oTpabOTKHM MEXaHM3Ma PETUCTPALMM COOBITHUM, pacCMOTPUM OOpabOTKY
HanOoJIee MPOCTHIX COOBITUM — COOBITUM OT MBIIIIH.

Hns ngobGaBneHuss 00paboTurMka COOBITHS MBIIIM HEOOXOAMMO BBIOPATH
cootBercTBytomee coowsitie (Click, DoubleClick, MouseEnter, Mouseleave,
MouseDown, MouseUp, MouseMove,. MouseHover, MeaseWheel) u nBaxap
MIETKHYTh Ha TIOJIE, PACMOJIOKEHHOM B COCEHEM OT HETO CTOJIOIE B OKHE CBOWCTB
(Takum 00pa3oM 00pabOTUMKY MPHUCBOUTCS MMS MO yMOJ4aHuio). B manHom mone
MOXHO BBECTHM CBOE€ Ha3BaHHME JJII HOBOro 00paboTuMKa, WM BbIOpATh U3
BBITIQJIAIONIETO CIUCKA YKE CYIIECTBYIONME 00paOOTUNKH.

[Tocne peructparuu coObiTHs B OKHe «Properties», aBTOMaTH4ecKH
nobamysroress  crpoku  koma B (ainel  Forml.Designer.cs  (peructpupyercs
oOpabotuuk coObiTHs) W FOrml.csS (moOaBiseTCSIMETO/l, ACCOIMHPOBAHHBIN C
JTAHHBIM COOBITHEM).

dopMa TPWIOKEHUS JOHKHA OBITh (PYHKIIMOHATHHOW W MaKCHUMAJIbHO
OProHOMUYHOW. TakWe NPOCThIE BEIIM, KaK I[BETOBbIE KOMOWHAIIUM, pa3Mepbl
mpudTOB M OKOH MOTYT CIeNaTh MPHJIOKEHHEe HaMHOTO Oojiee MpHUBIEKATEIbHBIM
JUTS TIOJTE30BATEIIA.

B cnywae ecnu cBoiictBo IcOn Qopmbl ycTaHOBIEHO, a Jigi CBOWCTBA
ControlBox He yka3aHo 3HaueHue false, To 3Ha4OK MOSIBUTCS B JIEBOM BEPXHEM YTy
dbopmbl. OOBIYHO MPUHATO YCTAHABIUBATH 3/I€Ch 3HAUOK MPUIIOKEHUS.

CaoiictBo FormBorderStyle 3amaer Tun pamku, KoTopas MOSIBISIETCS BOKPYT
dopmel. st aToro mcmonb3yercs mepeuncienne FormBorderStyle. JJomyctumbie
3HayeHuss  artoro  mepeuncnenws:  Fixed3D,  FixedDialog,  FixedSingle,
FixedToolWindow, None, Sizable, SizableToolWindow.

JIJ1st BBINOJTHEHUS TaO0OpaTOpHOM paboThl MOTpeOyeTCsl OCHOBHASI MH(OpMAIIUs

0 COOBITUAX MBIIIIH:;
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Bce oOpaGoTunku  CcOOBITHII  MBIIIM  MOPUHUMAIOT  MapaMeTp  TUMa
MouseEventArgs. Iloctynaromnuii Ha BX0J 00pabOTuMKa COOBITUM MBI OOBEKT
tuna MouseEventArgs mo3BoJisSeT MOMYYUTh TOTOJHUTEIBHYI0 HH(POPMAIHUIO O

JCHCTBUM MBIIIIH, IIyTEM BBEJCHHS psja ClelnaIbHbIX Y4ICHOB Kiacca (taoi. 21.1).

Tabmuma 21.1 — CroiictBa Trita MouseEventArgs

CBOMCTBO Onucaunue

Button Conepxxut uHpopMaluio o0 TOM, Kakasi KJIaBuIla
ObLIa HakaTta, B COOTBETCTBHUU C OIMPCACICHUEM
nepeunst MouseButtons

Clicks Conepxut nH(OPMALIUIO O TOM, CKOJIBKO pa3 Oblia
Ha)kaTa U OTITyIIIeHa KJIaBHUIIIa MBIIIN

Delta Conepxut uHpopmaIuio Cco 3HAKOM,
COOTBETCTBYIOIIIEE YHUCITY IIEITYKOB,

MPOU30MICAIINX ITPHU BPAIICHUN KOJICCUKA MbIIIN

Conepxut nHhOpMaIUIO 0 KoopauHate X

<X

Conepxut uHpOpMaIuio 0 KoopauHare Y

3. O6opynoBaHuEe U MaTEPUATIBI

Jlis  BBIIONTHEHUsT 7a0OpaTopHON pabOThl PEKOMEHIYETCS HCIOIb30BaTh
NEPCOHATBHBIN KOMITBIOTEP CO CIEAYIONMMH XapaKTEPUCTHKAMU: 64-pa3psiaHblii
(x64) porieccop ¢ TakToBoM yactoToi 1 I'T11 u BeIIe, oneparuBHas naMath — 1 [0 u
BBHIIIIE, CBOOOJHOE JIMCKOBOE MpOCTpaHCTBO — He MeHee 1 I'0, rpaduyeckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedeHue: OIEpalMoHHAs CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zanus 110 TEXHUKE 0€30I1aCHOCTHA

Texnuka 0€30MACHOCTM TMpPU  BBIMNOJHEHUU  JIAOOpATOPHOM  pabOThHI
oTpeIeNsieTCsl OOIMENPUHATON MJIsi TOJh30BaTeNel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITENIbHO HE TTPOU3BOUTH PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY

" yJaJICHHUC IIPOTPpaMMHOIO O6€CH€‘-ICHI/I$I; B ClIydac HCUCIIPABHOCTH IICPCOHAJIBHOTO
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KOMITBIOTEPA COOOIIUTH 00 ATOM O0OCITYKHBAIOIIEMY IEPCOHAITY JTabopaTopuu; HE
KacaThCsl AJICKTPHUECKUX PO3ETOK METAUTMYSCKUMH MPEeIMETaMHu; pabodyee MeCTo
I0JIb30BATENsl MIEPCOHALHOTO KOMIThIOTEpA JOJDKHO COJIEPIKATHCSA B YHCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOTO KOMITBIOTCPA IPUHUMATD ITUITY, HAITUTKH.

5. MeToauka v OpsI0K BHITIOJHEHUS pabOThI

1. Coznaiite B cpeae pa3paborkun MS VS mpoext. B kadecTBe Tuma mnpoekra
BeiOpath «Windows Application» (wmu «Windows Forms Application» B
3apucuMocTH oT Bepcun .NET Framework)

2. Ilocne co3maHus U COXpaHEHHUs MPOEKTAa M3MEHUTE MPOrpaMMmy TaKUM
o0pa3omM, 4TOOBI KOOPJAMHATHI KypcOpa MBIIIN BHIBOJWJINCH B 3aroJjOBKE TJIaBHOTO
OKHA TIPUJIOKECHHUSI.

Jlst 3TOrO0 B 00pabOTUMK COOBITHS JBMXKCHHS MBI HAaJ] OKOHHOU (HopMOid
(MouseMove) no6aBbTe CTPOKY KOMA:

Text = string.Format("Koopmunater: {0}, {1}", e.X, e.Y);

3. Hlo6aBeTe TekcToBoe moje (TextBox) B pexkume pa3zpaboTku (I 3TOTO
HEO0OXO0JMMO HCII0JIb30BATh MaHeb 3JIEMEHTOB yrpasieHus « ToolBox»). Jlononxute
00pa0OTUMK JBMKEHHS MBIIIM TakuM o00pa3oM, YTOObI B TEKCTOBOM IIOJIE
O0TOOpakanach CyMMa KOOPAMHAT yKa3aTessl MBIIIIH.

4. PaGoraromyto mporpaMmmy HEOOXOAMMO MPEICTaBUTh MPEMOAaBATEINIO.

5. Tlocne 3TOro BBINOJHUTE WHAMBHUIYAJIbHOE 33JlaHHE B COOTBETCTBHUE C
BapuaHTOM. B Kaxaom 3agaHuu HE0OXOJAMMO BBIBECTH 3HAUYEHHE BBIPAKEHUS,
IpEeIBApUTENILHO BBE/A 3HAUCHHS TIEPEMEHHBIX B COOTBETCTBYIOIINE TEKCTOBBIE MOJIS
(GOopMbI TJIaBHOTO OKHA NpPUJIOKEHUs. Pe3ynbTaT BBHIBOAMTCA B 3arojOBOK OKHa B
OTBET Ha Ha)KaTHe KHOMKHU (KHOTIKY Tak)Ke€ HEOOXO0IUMO IMTOMECTUTh Ha (hopMYy).

6. g BBIMOJIHEHUS WHAMBUAYAIBHOTO 33JaHUS HEOOXOJIMMO HCIIOJIb30BATh
MaTeMaTHuecKue (PYHKIMHU, KOTOpbIE AOCTYNHBI B BHJE CTAaTHUYECKHX METOJOB

KkJjracca Math.

I/IHI[I/IBI/II[yaIIBHOC 3aJaHuC.
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Hepez[ BBIITIOJIHCHUECM  3aJaHUsA Tpe6yeTc;1 CaMOCTOATCIIBHO OIIPCACIINTD
3aKOHOMCPHOCTDb U3MCHCHUA YJICHOB IIOCJICA0BATCIbHOCTH, YTOOBI IMPUMCHUTDb LUK,

YCJIOBHBIN OTIEpaTOp WJIH, €CIIM TOTpedyeTcsi, onepaTop BeIOOpa.

BapI/IaHT BBIpa}KCHI/IC JJI1 BBIYHUCIICHUA

1 _ [a=X _
Z= ‘Wa +\Ab" ‘x+cos(y)‘

2 F:m.x+\/‘t37‘_)><2+cos(y)‘

3 A:_d.i+‘sin(e)+COS(Y)\
&
4 Fk *in2(§)+c08(y)
w W
5 t:|g(f)—e+sin(iv)+ €
e e
6 |v=""% kin(f)+ fsin
q+a ‘ \/‘—(ﬁy“

7 Q:sin(h+%)—ol+Fin(f)+\/Fﬁ(6j”

8 E = sin(h11+ 912 )—v6+‘sin(h3)+,/\sin(f)”

In(h1l)
9 74X
Z=z-axl+ ||° "5 —|x+cos(as_9+Y)
y
10 _ -
RES — arg01—arg02 + ‘sm(argOS) + \/argo4
arg0129° —Ig(arg 02)
11 _
ooV e_2+‘cos(ar93) + \/’t_‘
a_del *tg(t)

12 _ cos(g - q) -
t=W + o —e+F|n(e)+\/W

13 Z = z-cos(y) + ve7 —|x+cos(as_9+ )|

14 R = +[sin?(e) + cos(y)|-cos(s + g)

B [ F=sin(” %) x+ % )2 +cos(y)
sin ; x+\/ﬂ F<+cosy‘
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16

res = —e+
cos(w)

17 t=w 4 99w _¢€ in(e)+ [W—g
In(20-x) W F |

18 t=W + 9lg+a) € in(e) + /W—e
In(20- x) W F ‘

19 ,/d2 x x+\/bT ’><+cos(y)‘

20
t=W +M—e+ sm(e)+\/—4
W e
21 CVi-e_2+ ‘cos(arg3) + \/H
a_del *tg(t)

22 |:_5|n(_) X+\/F F< +cos(y)‘

23 [sin(12*arg3)
V= /_Ze_ . + cos(arg3)+
e 2-1 \/W

24
F‘e‘ Sln( )

res =
cos(w+ e) 25 + f

25 t=2 COSSZ A _ g +‘sin(q)+M‘

Vg

7. Conmeprkanuie oT4eTa u ero popma

OtyeT no 1abopatopHoOl paboTe NOHKEH COACPKATh:

1. Homep u Ha3BaHue 1ab0paToOpHON PaOOTHI.

2. llenu naGopaTtopHOi pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DOxpaHHble (GOpPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE
MOPSIJIOK BBIMOJIHEHUS J1a00paTOpHOI pabOThI, U pe3yJIbTaThl, OJYyUYEHHBIE B XO/1€ €€

BBITIOJTHCHHSA.
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OT4eT O BBHINOJHEHHH JIAOOPATOPHOW pabOThl B MHUCHMEHHOM BHUJE CAAETCA

npernogaBaTciIro.

8. KoHTpoJibHBIE BOTIPOCHI

1. Kakue ¢aiinsr onuchBaroT Kiacc Gopmbl?

2. Kakue nedcTBusi HEOOXOIUMO BBITIOJHUTD JIJIs CO3IaHUsI 00paboTynKa
coObITHS?

3. T'me omnuceiBaercs kox oOpaboTunmka coOwsiTuaA? B kakom  (aitne
peructpupyercs 00paboTUMK COOBITHS (METO/I MPUBS3BIBAETCS K COOBITHIO)?

4. Kak mosty4uTh 10CTYN K KOOpAUHATAM Kypcopa MbILIH?

5. Kako# kiacc coiep>KuT METObI, Pean3yroIue MaTeMaTHIeckue QyHKII?
9. Criucox nureparypbl
JInst BBITOJTHEHUsT Ta00paTOpHON PadOThI, MPU MOATOTOBKE K 3aIIUTE, a TAKKE

AJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJIB30BATH CJICAYLIHC

HCTOYHUKU: [6].
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TEMA 5. TIPOJABUHYTOE OOII: MOAYJbHOCTHh U UHTEP®ENCBHI
JIABOPATOPHASA PABOTA 17. HPUMEHEHUME 3JIEMEHTOB
YIHPABJIEHUA B ITPUJIOXKEHUAX WINDOWS

1. [lenb u conepxkaHue

[lenr maGopartopHOV  paOOTBI: W3YYWUTh NPHUHIMIB  UCIOJH30BAHUS
CTaHJAPTHBIX 3JIEMEHTOB YIPABIECHUS B MPIIIOKeHUIX Windows.

3agaun 1a00paTOpHOI pabOTHI:

— HAYYHUTHCSI MUCIIOJIb30BaTh KHOTIKH, (PPaXKKH, TIEPEKITI0UaTEIH;

— HAYYHUThCS UCTIOJIL30BATh CIHUCKH, BBITIAAAIOIINE CITUCKH;

— HAYYUTHCA .
2. Teopetuueckas 4acTb

[ToHuMaHWe uepapxuK KIaccoB 3JeMeHTOB ymparienus Windows wumeer
BKHOE 3HAYCHHE TIPHU MPOCKTUPOBAHUH WHTEP(EHCOB MOIB30BaTENs, 0OCOOCHHO MPH
pa3paboTke COOCTBEHHBIX DJIEMEHTOB YIIPaBIICHUSI.

B npoctpanctBe umen System.Windoiws .Forms ecTh 0iiH 0COOCHHBIN KJ1acce,
CITyaruii 0a30BBIM JIJISi MOYTH KaXKIOTO CO3aBAEMOTO 3JIEMEHTA YIIPaBJICHUS W

dopmbr. Ito System.Windows.Forms.Control. Kirace Control peanusyer 6a3oByto
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(YHKIIMOHATBPHOCTh CO3/aHUS U OTOOPaKEHHUS BCEro, YTO BUIHUT IOJIb30BATEb.
Kinacc Control yHacnenoBan ot kiacca System.ComponentModel.Component. Krnacc
Component obecnieunBaer Control Bcelt He0OX0AUMOIN MH(PACTPYKTYpOM, KOTOpast
noTpedyeTcst JUisl TOro, YToObl €ro MOKHO OBbLIO MepeTacKUuBaTh Ha MOBEPXHOCTD
IPOEKTUPOBAHUS B BU3YaJIbHOM KOHCTPYKTOPE M MOMeNIaTh B Apyroit o0bekT. Kiacc
Control mpenocraBisieT OTpOMHBIM  CHUCOK  (DYHKIIMOHAJIBHOCTH  KJIaccam,
YHACJIeIOBAHHBIM OT HETO.

Pasmep 1 MecTOIOIOKEHHE 3JIEMEHTa YIPaBICHUS ONpPEesieTcs CBOMCTBAMHU
Height, Width, Top, Bottom, Left u Right, Hapsiay ¢ HOTIOTHSAIOMKMMEU UX CBOMCTBAMU
Size u Location. OTiimune Mex1y HUMHU B TOM, uTo cBoiicTBa Height, Width, Top,
Bottom, Left u Right npuaMMaroT 1ieouncIeHHbIC 3HAYSHUS, Size — CTPYKTYpY Size,
a Location — ctpykrypy Point. CtpykTypsl Srze u Point coaepkaT Bepcun KOOpIUHAT
X,Y. Ctpykrypa Point 00bIYHO CBsi3aHA C MECTOMOJIOKEHHUEM, & SiZe 3a7aeT BBICOTY
U mupoTy oObekra. Size m Point ompeneneHsl B mpocTpaHCTBE MMEH System.
Drawing. OGe CTpYKTypbl OYCHb MOXO0XKH B TOM OTHOIICHHWH, YTO MPEICTABJISIOT
napy koopauHaT X,Y, HO TakKe UMEIOT Meperpy KeHHbIE Onepanuu st 00JeryeHus
CpaBHEHHMsS M TMpeoOpa3oBaHus. Tak, Hampumep, JBE CTPYKTYphl SiZ€ MOXHO
CKJIabpIBaTh BMecTe. B cTpykType Point omepamms Addition mepeomnpenenena Taxk,
YTO MOKHO MPHUOABIATH CTPYKTYpy Size k Point u momyuyats HOBoe 3HaueHue Point.
D10 obOecreunBaeT 3PGEKT MPUOABICHHUS PACCTOSHUA K MECTOIOJIOXKECHHUIO C
MOJlyYeHHEM HOBOTO MECTOIOJIOKEHHSI, YTO OYeHb YAOOHO, €CIH HYXKHO
JMHAMUYECKH CO3/1aBaTh (POPMBI U SJIEMEHTHI YIIPaBICHHUS.

CpoiictBo Bounds Bo3Bpamaer o0bekT Rectangle, npencrapnstonuii o01actsb
AJIEMEHTa YINpaBleHUsA. JTa OOJacTh BKJIIOYAET JIMHEWKU MPOKPYTKHM U TaHEIb
3arojoBka. Rectangle — Taxke wactp mpoctpaHcTBa umen System. Drawing.
CgoiictBo ClientSize — 3T0 cTpyKTypa Size, MpeacTaBIsionias KIMEHTCKYIO 00J1acTh
AJIEMEHTA YIIPaBJICHUS, MUHYC JUHEUKHU MPOKPYTKU U TIaHEIb 3ar0JI0BKA.

PointToClient u PointToScreen — wmetoasl mpeoOpa3oBaHUs, KOTOpHIC
npuHumaror Point u BosBpamator Point. Metoa PointToClient mpunumaer Point,

MPpCACTABIIAIOIIYO 3KPAaHHBIC KOOPAWHATHI, U TPAHCIIMPYCT UX B KOOPAHWHATHI,
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OCHOBAaHHbIE HAa TEKYIUEM KJIMEHTCKOM OOBEKTE. OTO yAOOHO Uil ONEpaLMii
neperackuBanus. Metoa PoIntTOSCreen BBIMONHSAET MPSAMO MPOTHBOIOJIOKHYIO
OMepaluio — MPUHUMACT KOOPAWHATHI KIMEHTCKOTO OOBEKTa W TPAHCIUPYET UX B
sKkpaHHble KoopauHathl. Mertoabpl RectangleToScreen u  ScreenToRectangle
BBITIOJTHSIIOT T€ )K€ (DYHKIMH CO CTpyKTypamu Rectangle Bmecto Point.

CpoiictBo ANnchor mnpukpemisier Kpail dJeMeHTa YHpaBICHUS K Kparo
POJIUTENHCKOTO JIEMEHTA. DTO OTIUYAETCS OT CTHIKOBKU TE€M, UTO HE YCTAHABIIMBAET
rpaHb MO POAUTEIBCKOMY D3JIEMEHTY, a YCTAHAaBIMBAET HEKOTOPYIO IMOCTOSHHYIO
JUCTaHIMIO OT Kpasi. Harpumep, eciu nociie npuKpersieHus: MpaBoro Kpas 3JeMeHTa
YOpaBJICHUs] K IMPABOMY Kpar POAMUTEIHCKOTO 3JEMEHTa pa3Mep POIUTEIBCKOTO
arieMeHTa Oy/leT U3MEHEH, MpaBblii Kpail ToOUuepHero 3JeMEHTa OCTAHETCSl Ha TOM XKe
pacCcTOSIHMM OT TPaBOrO Kpas PpPOAUTENIbCKOro aneMeHnta. CsoiictBo Anchor
NpUHUMAaeT 3HaueHue Tuna nepeuucinenus AnchorStyle. Ilepeuncrnenue BkitouaeT
cienyromme 3HaueHus: 10p, Bottom, Left, Right u None.

C BHEIIHMM BHJIOM 3JIEMEHTa yIpaBiieHusi cBsizaHbl cBoiicTBa BackColor u
ForeColor, kotopble npuHuMaroT 3HaueHus tuna System. Drawing.Color. CBoicTBO
BackGroundlmage npunumaer B kadecTBe 3HaueHHs oObeKT Ha Oa3e Image. Kiacc
System. Drawing. Image — 3To aOCTpaKTHBII Kjacc, MCIOJIb3YEeMbIi B KadyeCTBE
0azoBoro 1 kiaccoB Bitmap u Metafile.

CgoiictBo BackgroundlmagelLayout ucnonsizyer nepeuncienue Imagelayout
JUISS YCTaHOBKM pPEXUMa BBIBOAA TpadUUEecKOro H300paXeHHS B DIIEMEHTE
ynpasnenus. JlomyctumbiMu 3HaueHusiMu sBistorcest Center,Tile, Stretch, Zoom u
None.

CaoiictBa Font u Text uMmeroT aeno ¢ orodpaxkeHueM Tekcra. YToObl U3MEHUTH
Font, motpebyetcst co3nath 00bekT Font. [1pu co3znanuu oobekTa Font ykaspiBaercs
UM wpudTa, pasmMep U CTUIb.

Jns  BbllONHEHWs — Ja0OpaTOpHOM  pabOThl  HEOOXOIMMO  M3YUYHUTh
TEOPETUYECKHE OCHOBBI IPOECKTHPOBAHUS C MCIOJIb30BAaHUEM CTaHIAPTHBIX

3JIEeMEHTOB yrpaBiienus oubanorexku .NET Framework.
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Kiracc. Button. Kiace Button mpeacrasiser nmpocTyr0 KOMaHAHYHO KHOIIKY U
Hacyenyercs oT kiacca ButtonBase. Hanbonee wacto mpuxoauTcs mucath KOJ IS
obpabotku cobwitust Click xHomkm. B cnemyromem ¢parMente koja pealn3oBaH
oopabdoTunk coObiTusi Click (00paboTka gaHHOrO COOBITHS HE IPEACTaBISACT
cinoxknocreit). C momompto Meroma PerformClick moxno smynmupoBath coObiTHE
Click na kHOmKe ©Oe3 pealbHOrO MIeNYKa HA HEH MOJh30BATEIEM, YTO MOXKET
IPUTOIUTHCS JUISI TECTUPOBAHUS TTOCTPOSHHOTO IMOJIh30BATEILCKOTO HHTEpdeiica. B
OKHE TaK)K€ MMEETCSl TIOHATHE KHONKU MO YMOJIYaHHUIO, HA KOTOPOM aBTOMAaTHYECKH
CoBepIIIaeTcs MIETUOK, €CIIU T0JIb30BaTeIh HAKUMAET B 3TOM OKHE KiaBuiry «Entery.
UtoObl wuaeHTUGUIMPOBATh KHOMKY KaK KHOIKY I10 yMOJ4aHuio, B Qopwme,
coJiepiKallled 3Ty KHOMKY, HEOOXOJMMO YCTaHOBUTH cBoWcTtBo AcceptButton B

00BEKT KHOIIKH.

Knacc CheckBox (puc. 22.1). Dnement ympaenenus CheckBox Ttaxxke
yHaclieoBaH oT ButtonBase u ucrosb3yercs i npueMa JAByX WM TPEX COCTOSHUM
OT IOJIb30BATEIS.

[¥] ¥oansm saTomameecky
|+ Coxpanats pesynsTats

33HPaITs DKHD SETOMSTAYECHN

Pucynok 22.1 — Buemnnii Bug CheckBox.

Ecim ycranoButh cBoiicTBo ThreeState B true, to cBoiictBo CheckState
snmemedTa CheckBox cMOXeT MPHHMMATH OJHO MX TPEX 3HAYEHHH IEPEUUCIICHHS

CheckState, onmncanusix B Tadm. 22.1.

Ta6muna 22.1 — Coctostuss CheckBox (Bo3MOXKHBIE 3HAUCHUSI TIEPEUUCIICHUS

CheckState).

3HayeHue Onucanue
Checked ®dnaxxok IMEeT OTMETKY.
Unchecked ®daxoK He UMEET OTMETKH.
Indeterminate B »stoM cocrossHMM ~ (IaXOK ~ CTAHOBHUTCA  CEPBIM
(HEeompeneIEeHHOE COCTOSHUE).
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Cocrosiane Indeterminate  ymoOHO, Korja IOJIb30BaTellb JIOJKCH OBITh
YBEIOMIICH, YTO OIIUS HE yCTaHOBJCHA. ECIu HY)XHO OyJEeBCKOE 3HAYCHHE, MOXKHO
npoBepuTh cBoricTBo Checked.

Cooprtust  CheckedChanged wu CheckStateChanged BosHukaroT, Kormaa
u3MeHsroTcest 3HadeHus cBoiicTB CheckState m Checked. Jlns dumaxkka ¢ Tpewms
COCTOSHUSIMH TIOHAZ00UTCs mpucoenuHuThess K cooObithio CheckStateChanged.
[TepexBaT 3THX COOBITHIA MOXET OBITh MOJIE3CH JUI1 YCTAHOBKH JPYTUX 3HAYCHHHU,
OCHOBaHHBIX HAa HOBOM cocTostHur CheckBox.

Kiacc RadioButton (puc. 22.2). [lepexntouarenb (KHOIKH OMIUNA) — 3JIEMEHT
yIIpaBIICHHUsI, yHACJIeA0BaHHbIA OT ButtonBase.

@ CraHpspTHaR yoTEHOBKE
ManHzas yoTaHoEKE

BeifopouHaR Yo TAHOBKE

Pucynok 22.2 — Buemrawmii Bun RadioButton.

[lepexmrouaTten OOBIMHO HCHOJB3YIOTCS B rpynne. Ilepexntovarenu
MO3BOJISIOT TIOJIB30BATENI0 BBHIOMPATh OJHY W3 HECKOJbKUX ommuil. [Ipu Hammdwm
HECKOJIBKMX 3JIeMEeHTOB yrpasicHus RadioButton B ogHOM KOHTEiHEpE, TOJIBKO
OJIMH W3 HUX MOKET ObITh BBIOpAH B OJIMH U TOT € MOMEHT BPEMEHH.

CaoiicTBo Appearance mnpuHMMaeT 3HAa4YCHHE IMepeurciieHus Appearance,
KOTOpBIM MOKeT ObITh Button mu60 Normal. B cinyuae ycranoBku 3Hauenusi Normal
NEPEeKII0YaTeNb BRIMISAUT KaK MAJIEHbKUN KPY>KOUEK C METKOM psIoM ¢ HUM. BbIOoop
MIEPEKITIOYATENS 3aMOTHIET ATOT KPYXKOK, @ BBIOOp IPYroro MEePEeKI0YaTeN s CHUMAET
OTMETKY C TEKYyIIEro BHIOPAHHOTO MEPEKIIoYaTeNsl U KPY>KOK JelliaeTcs mycThiM. B
cillydae YCTaHOBKHM 3HaueHus BuUtton syiemMeHT ympaBieHHs BBITJISAUT TMOJ00HO
CTaHAAPTHOM KHOMKE, HO paboTaeT KakK MepeKIoyareilb — €ro BbIOOp O3HAuYaeT
BKJIIOUEHHE (B/IaBIMBAHUE KHOIIKH), @ OTKa3 OT BhIOOpA — BRIKJIIOUCHHE (CTaHAAPTHOE

MOJIOKEHHUE KHOIKH).
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CpoiictBo  CheckedAlign onpegenseT MecTONOJOKEHHE KpPYXKKa IO
OTHOIICHUIO K TEKCTY MeTKH. OH MOXKET OBITh HaJ METKOM, C JIF0O0I CTOPOHBI OT Hee
100 MO METKOM.

CoOwitne CheckedChanged mnunuupyercs mpu J1000M U3MEHEHHHM CBOMCTBA
Checked. Dto mo3BoysieT HpeANpPUHUMATH IPYTHE JCUCTBUS HAa OCHOBE HOBOTO
3HAYEHUS 3JIEMEHTA YIIPaBJICHUS.

Knaccer ComboBox, ListBox u CheckedListBox (puc. 22.3). DneMeHTSHI
ynpasienuss ComboBox, ListBox u CheckedListBox ynacnenoBanel oT Kiacca
ListControl. Dot Kitacc mpemaocTaBiIsieT HEKOTOPYIO 0a30BYI0 (PYHKIIMOHATIHHOCTH
yrnpaBieHus crnuckamu. HamOoiniee Ba)KHBIE aCMEKThl HMCIOIB30BAHMS CIHUCOYHBIX

QJICMCHTOB YIIPAaBJICHUA COCTOAT B I[O6aBJ'IeHI/II/I JaHHBIX H BBI60pe JaHHBIX M3

CIIMCKA.
HEEEMWET
] Dpescrop =] Mporpamnct
Viopua | AHARATR
o — e 7| Dipexrop
] Yhopumua
Lispescrop L
Viopwmua Fl| Mnasrnii wrixerep
[ MEsHBIl MHXEHED
a) 0) B)

Pucynok 22.3 — Buemnuii Buj cnickoB: a — ComboBox; 6 — ListBox;
B — CheckedListBox.

Ha BBIOOp crimcka BIusieT TO, KaK OH JIOJDKEH MCTOIB30BAThCS, U TUIT TAHHBIX,
KOTOphIe OyIyT TOMEIIeHBl B CIOUCOK. Ecou ecTh HEoOXOAMMOCTh  BO
MHO>KECTBEHHOM BBIOOpPE, WM €CIU TIOJh30BATENIO HY)XHO BHUACTh HECKOJIBKO
9JIEMEHTOB B CITMUCKE B OJHO M TO K€ BPEMsi, TO IIJISi ATOTO JIy4Ille BCEro MOIONIYT
ListBox u CheckedListBox. Ecnu B 1106011 MOMEHT BpEMEHHU B CITUCKE MOKET OBITh
BBIOpaH TOJIBKO OJIMH DJIEMEHT, TO MpeanodecTh cieayer ComboBox.

Jlst moGaBeHHS 3JIEMEHTOB B CIIMCKA HEOOXOAMMO 0OpaTUTHCSA K KOJUIICKIIUN

ListBox.ObjectCollection, koropas noctymHa depes cBoiicTBO Items crimcka.
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[TockoNbKy KOJIIEKIHMSI XPAHUT OOBEKTHI, B CIUCOK MOXET OBITh J00aBJICH
mo0oi normyctumbiid TUI .NET. UT0OBI HAeHTUPUIIUPOBATH JIIEMEHTHI, HEOOX0IUMO
YCTaHOBUTH JIBa BaXKHBIX cBOMcTBa. IlepBbiM cBolicTBOM siBisieTcst DisplayMember.
Ero wnactpoiika cooOmaer ListControl, kakoe cBoiicTBO 00beKTa HOKHO OBITH
oToOpaxkeHo B ciucke. [[pyroe croiictBo — ValueMember. OHo mipencTaBisier co0oit
CBOMCTBO O0BEKTa, KOTOPOE JOHKHO BO3BPAIIATHCS B KadeCTBE 3HaueHWs. Ecim B
CTIIMCOK OBbLTH J00aBJICHBI CTPOKH, JIJIs 00OMX CBOMCTB MO YMOJTYAHHUIO UCIIOJIB3YIOTCS
CTPOKOBBIC 3HAYCHUSI.

[Tocne 3arpy3kd JaHHBIX B CIHCOK JUIsI WX TIOJY4eHUS MOTYT OBITh
ucrions3oBaHbl cBoiictBa Selectedltem u SelectedIndex. CroiictBo Selecteditem
BO3BpalaeT 00ObEKT, BHIOpaHHBIM B JTaHHBIM MOMeHT. Eciu cnucok mpeamosaraet
MHOYKECTBEHHBIA BBIOOp, TO JO/DKHA MPUMEHAThCsA Koyutekiwms Selectedltems st
MOJTy4eHHs] BEIOpaHHBIX SJICMEHTOB.

Ecnmu mis HanonHeHus crnmcka mnpuMensiercs DataBinding, To cBoicTBO
SelectedValue BepHer 3HauYeHHE CBOWCTBA BHIOPAHHOTO OOBEKTA, KOTOPOE OBLIO
YCTaHOBJIEHO B cBolicTBe ValueMember.

Onement ComboBOX — 3T0 KOMOWHAIMSA TOAS PEAAKTHPOBAHUSA W  OKHA
cnucka. Ctwie ComboBoXx 3amaercs ycraHoBkoi B cBoiictBe DropDownStyle

3Ha4eHus nepeuncienus DropDownStyle (Tabnuna 22.2).

Tabmuma 22.2 — Crummm ComboBoOX (BO3MOKHBIE 3HAYEHUS TEPEUHCICHUS

DropDownStyle).
3HayeHue Onucanue

DropDown TexcToBast 4YacTh KOMOMHHPOBAHHOTO CHHCKAa JOIYCKaeT
pEAaKTUPOBAHUE, U MOJB30BATEIN MOTYT BBOJIUTH 3HAYEHUE.
Taxke OHM MOTYT IIETKATh HA KHOIMKE CO CTPEIOYKOM, YTOObI
0TOOpA3UTh PACKPBIBAIOIIMIICS CITUCOK 3JIEMEHTOB.

DropDownL.ist TekcToBass  yacTb  HE  JOMyCKaeT  peJaKTUpOBaHUE.
[Tonb30BaTeny JOMKHBI BRIOMPATh 3HAYEHUS U3 CIIHCKA.

Simple [Togo6no DropDown, HO CHOUCOK SBISIETCS TOCTOSIHHO
BUJIUMBIM.
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Knacc DateTimePicker (puc. 22.4). Dnement ynpaienus DateTimePicker
M03BOJIIET BEIOMpATh 3HAYCHHE ATl HJIM BPEMEHH (MU TO U JPYTroe) BO MHOKECTBE
pasubix GopmaroB. 3HaueHue DateTime MoxHO 0TOOpa3uTh B IIOOOM CTaHAAPTHOM
¢dopmate Bpemenu u aatbl. CBoiicTBO Format mpuHUMaeT 3HauEHUE MEPEUNCICHHUS
DateTimePickerFormat, xotopoe ycrtanaBmuBaer ¢dopmar Long, Short, Time wim
Custom. Eciu cBoiictBo Format ycranosneno B DateTimePickerFormat .Custom, c
noMmoInipio cBoiictBa CustomFormat MoXHO 3amaTh CTPOKY, MPEACTaBISIONIYIO

dbopmar.
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Pucynok 22.4 — Buemnnii Bug DateTimePicker.

CaoiictBo Text Bo3BpaiaeT cTpoKoBOe MpeacTaBieHune 3HaueHus DateTime, a
cBoiictBO Value — o0wexT DateTime. C momomipro cBoiictB MinDate u MaxDate
MOYXHO YCTaHaBJIMBaTh MaKCHUMaJbHOC M MHUHHUMaJbHOC 3HaueHus mgar. Korma
MOJIB30BATENh IMIEIKACT Ha CTPEIKE BHU3, OTOOpaX)aeTCsl KaJICHIAPh, TO3BOJISIIOITUI
BBIOpaTh aaty. J[oCTYNHBI CBOMCTBa, KOTOPHIE MO3BOJISIOT M3MCHUTH BHEIITHUMA BHJT
KaJleHJapsi, yka3aTh (POHOBBIE IBETA 3aTr0JIOBKA M MECAIa, a TAK)KE IBETA MEPEITHETO

IJ1a”Ha.

3. O0opynoBaHNE U MaTEPUAITBI

Jlnst  BeITIOJTHEHUST JTaOOpaTOpPHOM pabOThI PEKOMEHAYETCS HCIOIb30BaTh
MIEPCOHAIILHBIN KOMITBIOTEP CO CICAYIONMMH XapaKTepUCTHKaMu: 64-pa3psiaHbIi
(x64) npoueccop ¢ TakToBoi yactotoi 1 I'T'11 u BeIIE, oniepatuBHas nmamsth — 1 ['0 u

BBIIIE, CBOOOJHOE TUCKOBOE MPOCTPAHCTBO — He MeHee 1 I'6, rpaduueckoe
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ycrporictBo DirectX 9. TlporpammHoe obecrieueHue: OIEpanuoOHHAs CHUCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beie.

4. Yka3zaHus 110 TEXHUKE 0€30IMaCHOCTHA

Texnuka  0e€30MacHOCTM TPHU  BHIIOJHEHUH  JIaOOPATOPHOM  pabOTHI
ompeenseTcss OOIENPUHITON JIsl TOJIb30BaTele MEPCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOAUTH PEMOHT MEPCOHATBFHOTO KOMITBIOTEpA, YCTAHOBKY
U yJaJIeHue IporpaMMHOro o0ecriedeHusl; B CIy4ae HEUCIIPaBHOCTU MEPCOHAIBHOTO
KOMIIbIOTEpAa COOOIIUTh 00 3TOM OOCHY)XKMBAIOIIEMYy IEPCOHANYy J1abopaTopuu; He
KacaTbCsl JJIEKTPUUYECKUX PO3ETOK METAUIMUECKMMU IpeIMeTaMu; pabouee MecTo
MOJIb30BaTENsl TIEPCOHAILHOTO KOMITbIOTEpA JOJDKHO COJEP)KAThCSA B YHCTOTE; HE

paspenaeTcsi BO3Je NepCOHANIbHOTO KOMIIBIOTEpA MPUHUMATh MUY, HAITUTKU.

5. MeToauka v MOpsI0K BHITIOJHEHUS pabOThI

Jns  BeImonHeHUs  jJabopaTOpHONM  paboOThl  HEOOXOIMMO  BBIMOJHUTH
CIEAYIOLLYIO ITOCIEA0BATENBHOCTD JEUCTBUM:

1. Cozpnaiite nmpoekT npuioxkenus Windows Forms B cpene MS Visual Studio.

2. PeanusyiiTe MeTOAbI AJSi BHIYMCIICHUSI BBHIPAXEHUN B COOTBETCTBUH C
BapHAHTOM MHAWBUIyaJIbHOTO 3aaHHUS.

3. Ilpm mpoektupoBanuu QOPMBI HEOOXOIWMO YUUTHIBATH CIEAYIOUIHE
OCOOEHHOCTH 3a1a4H:

— BBIpaXEHUE MOKET OBITh BBIYHMCIEHO JBYMS Pa3IUYHBIMH CIOCOOAMH, TO
€CTb II0JIb30BaTelb JOKEH HMETh BO3MOXKHOCTH BbIOpaTh METOJ pacyera
(momgyMaiTe, Kakoi SJIEeMEHT yIpaBJICHHsI MTOAXOIUT JIJIsl 3TOTO OOJIbIIE BCET0?);

— B IPaBOW YaCTH BBIPAKEHHUS NPUCYTCTBYIOT HEHU3BECTHBIC INEPEMEHHBIE,
KOTOPBIE TIOJIb30BATEIh MOKET BBOJUTH C KJIAaBUATYPHI B TEKCTOBBIC TTOJIS;

— B HEKOTOPBIX BBIPAKCHUSIX MPUCYTCTBYIOT KO3 PHUIIMECHTHI, BBIOOp 3HAYCHUIA

KOTOPBIX HGO6XOI[I/IMO pe€aIn30BaTh C IIOMOIIBIO PA3JIMYHBIX CIIMCKOB.
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NunuBunyansHOE 3a1aHKE.

BapI/IaHT BBIpa}KCHI/IC JJI1 BBIYMCIICHUA
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7. Coneprxanue otdeTa u ero (popma

OtyeT no 1abopatopHOt paboTe AOJKEH COAEPIKATD:

1. HoMep 1 Ha3BaHue 1a00paTOpHOI paOOTHI.

2. llenn mabopatopHOii pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

4. DOxkpaHHble (GOpPMBI M JHCTUHI MPOTPAMMHOIO KOJa, IOKA3bIBAIOIIUE
MOPSIJIOK BBIMOJIHEHUS J1a00paTOpHOI paboThl, U pe3yJIbTaThl, MOJYyUYEHHBIE B XO/1€ €€
BBITIOJTHEHHUSL.

OT4eT O BBINOJHEHUHU JIA0OPATOPHOM pPabOTHl B MUCHMEHHOM BHUJE CHACTCS

MMpCrnoagaBaTclIro.

8. KoHTposibHBIE BOMTPOCHI

1. Kakoe coOwsiTHe »rmeMeHTa ympaBieHus Button oOpabGareiBaetcs B

nporpamMmax yamie Bcero?

2. Jns dvero mpenHasHaueH kommoHeHT CheckBox? HasoBuTe OCHOBHBIC
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cBoiicTBa kitacca CheckBox.

3. Onunmre HazHauenue dieMenta RadioButton. Kakoi BHelHuii BUI MOXKET
OpUHUMATh JaHHBIA KOMIIOHEHT? Ha3oBuTe OCHOBHBIE CBOICTBAa  Kjacca
RadioButton.

4. HazoBuTe Kiacchl KOMIIOHEHTOB JUIsl TPEACTABICHHUS CIHUCOYHOMN
uHpopMaruu.

5. Onuimre OCHOBHEIE cBoiicTBa Kiacca ListBox. Uem xomommer ListBox

orinnyaerca ot CheckedListBox?
9. CriucoK JIuTepaTypbl
J1J1s BINOJIHEHHS 1a00paTOpHOM padOTHI, IPHU MOATOTOBKE K 3all[UTE, a TAaKKe

AJIs1 OTBCTAa HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCS HCIIOJIB30BATh CJIICAYHIUC

UCTOYHHUKH: [6-8].



3AKVIIOYEHHUE

B yuebHoM mocoOuu mpencraBieHbl METOINYECKUE YKA3aHUAK J1a00paTOPHBIM
paboTaM, KOTOpbI€ MOMOTAIOT CTYAEHTaM OCBOMTH IPOrPAMMHUPOBAHHE KakK pPOJl
NEeATEeTLHOCTH. Y4deOHOe mocoOre (J1abopaTOPHBIN MPAKTHKYM) TO JUCITUTUINHE
«OCHOBBI QJITOPUTMHU3AIMU W TMPOTPAMMUPOBAHUS» MPEAOCTABIAIOT CTYACHTaM
HEOOXOJAMMBIA TEOPETUYECKUNA MaTepHall, a TakKe MO3BOJSIOT MOJYUYHTh
MPaKTUYECKUE HABBIKU ISl TaJIbHEHIIIEro caMo00yUeH s, pa3BUTHSI CBOUX HABBIKOB.

Marepuan nabopaTopHbIX pabOT Mpe/cTaBieH Ha 0a3e COBPEMEHHOM cpeibl
pa3paboTKM TPOTPaMMHBIX CPEICTB — WHTETPUPOBAHHON Cpeasl pa3paboTKu
Microsoft Visual Studio. TexHosioruu, 10cTynHbIe pa3padOTYMKY C UCIIOIb30BaHUEM
nanHoit IDE, HempeppIBHO COBEPIIEHCTBYIOTCS W TPEOYIOT OT MpOrpaMMHUCTa
HENPEPBIBHOTO  TOBBIMIEHUSI MPOQPecCHOHANBHOTO ypoBHA. [lomHBIN  crekTp
Bo3MOkHOCTH IDE MS VS BbIxoauT nanexo 3a paMKu JaHHOTO y4eOHOro mocoowus,
HO BBINOJHEHHE 3aJlaHuil J1TaOOpPaTOPHOrO NPAaKTHKyMa OOECHevYMBAaeT CTYJEHTOB
3HaHUSMHU, BOCTPEOOBaHHBIMH Ha COBPEMEHHOM PBIHKE TPY/Ia.

B kauecTBe OCHOBBI MOCTPOEHHUS JIAOOPATOPHOTO MPAKTUKyMa Ipe/jIokKeHa
texnosoruss MS .NET Framework. [laHHas TeXHOJIOTHSI TpeIJiaraeT IIUPOKHUit
CHEKTp aJrOpUTMOB M TEXHOJOTUH pPa3pabOTKH MPOTrpaMMHOIO 00eCHEeYEeHHUS:
MIUPOKUA HA00p OMOJMOTEYHBIX THIIOB; CHCIMAIM3UPOBAHHBICE CHHTAKCHUYECKUE
KOHCTPYKITUH; COBPEMCHHBIC MPUMHUTHUBBI MPOTPAMMHUPOBAHUS, KOMITOHCHTHI
pa3paboTKu rpaguUIECKUX MPUIIOKEHUI; KIACChl I paboThl ¢ 00beKTaMu (paitioBoi
cucTeMbl. Bce mpeicTaBieHHBIE TEXHOJOTHH B paMKaX OMHOTO SI3bIKa MO3BOJISIOT
CTYJICHTaM TIOJyYUTh TPAKTUYECKUNW OMBIT HUCIOJIB30BAHUS  COBPEMEHHBIX

UHCTPYMEHTOB 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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