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1 BBoa u BbIBOA, AaHHbIX, onepartop npuceBanBaHnUA

Bce BXOAHBIC U BBIXOAHBIC JAHHBIC B 3aJaHUAX ATOU I'pyHIIbLI ABJIAIOTCA BCIIC-
CTBCHHBIMH YHCJIaMHU.

Begin1". /lana cropona kBaapara a. Haiitu ero nepumerp P = 4 a.

Begin2°. Jlana cropona kBajpara a. Haiitu ero mmomans S = a”.

Begin3". Jlanbl cTopoHbl npsMoyronbHUKa ¢ U b. Haiitu ero tiomans S = ab u
nepumetp P = 2+(a + b).

Begind’. Jlan muamerp okpyxHoctu d. Hailitm ee mmuny L = 1T ¢. B kadectBe
3Ha4YeHus TT UCTOJb30BaTh 3.14.

Begin5°. Jlana nnuHa pe6pa Ky6a a. Haiitn o6beM ky6a V' = ¢® u miomans ero
IOBEPXHOCTHU S = 6-a°.

Begin6°. laubl muHbI pedep a, b, ¢ NIpSIMOYroJIbHOTO Mapaiienenumneaa. Haitu
ero ooseM V = a-b-c u miowmans nosepxHoctu S = 2+(a'b + bc + ac).
Begin7°. Haiitu miuHYy OKpY>KHOCTH L W TUIOImaab Kpyra S 3aJaHHOTO pajanyca R:

L=2mR,  S=mR.
B kauectBe 3HaueHus T UCNONIB30BaTh 3.14.
Begin8". [lansl aBa uucna a u b. Haiitn ux cpeonee apugpmemuuecxoe: (a + b)/2.
Begin9°. /lansl 1Ba HeOTpHIIATEIBHBIX Uncia a U b. Haiitn ux ¢ \/peﬁiee 2eomempu-
yeckoe, TO €CTh KBaJPaTHBIM KOPCHb U3 WX MpOU3BENeHUS:  a-b.
Begin10". Jlansr 1Ba HEeHyIEBBIX unciaa. HaliTu cymMMy, pa3HOCTb, TPOU3BEICHNE U
JacTHOE WX KBaJIPaToB.

Begin11°. Jlansl 1Ba HeHyNEeBBIX uncia. HaliTu cymmMy, pa3HOCTb, IPOU3BEICHUE U
YaCTHOE UX MOAYJIEU.

Begin12°. Jlansl kateThl NPsIMOYTOJBHOTO TPEYroJibHUKa ¢ u b. Haiitu ero

TUIOTEHY3Y ¢ U nepumerp P

Begin13°. Jlansl aBa kpyra ¢ OOmMM LIEHTPOM M pamuycaMu Ri u Ry (R1 > R»).
Haittu mwmomanm 3tux KpyroB S1 v Se, a Takke Iiomanps Ss KOJbIA, BHEIIHUI
paanyc KOTOPOro paBeH Ri, a BHYTPEHHUN PaIUyC PaBEH Ry:

N 7T'(R1)2, Sy = 7T'(R2)2, S3 =81 - Sa.
B kauectBe 3HaueHuUs TT UCIOJIB30BaTh 3.14.

Begin14°. Jlana mnuHa L okpyxkHoctu. Haiiti ee pamuyc R w mromans S Kpyra,
OTPaHMYEHHOTO 3TOM OKPYKHOCTBIO, y4UThIBas, uto L = 2-TF R, S = m-R*>. B
Ka4yeCTBE 3HAUYEHUs TT UCIIOJIb30BaTh 3.14.

Begin15°. Jlana momanpe S kpyra. Haiitu ero nuamerp D u niuHy L OKpY>KHOCTH,
OTrpaHMYMBAIONIEl STOT KPyT, yuuThIBas, uto L = 2:TF R, S = 1m-R*. B xauecTBe
3HA4YEHUs T UCIOJb30BaTh 3.14.



Begin16°. Haiitu paccrosiHue MeXIy IBYMsI TOYKaMHU C 3aJlaHHBIMH KOOP/MHATA-
MU X1 ¥ X2 Ha YHUCIIOBOM OCH: |x2 — Xi|.

Begin17°. lanbl Tpu Touku A, B, C Ha uncnoBoii ocu. Halitu mmmHbI oTpe3koB AC
u BC u ux cymmy.

Begin18". lanbl Tpu Touku A, B, C Ha umcinoBoii ocu. Touka C pacroyioxeHa
Mexay Toukamu 4 u B. Haiitu npousBeaenue mmH otpe3koB AC u BC.
Begin19°. [lansl koopauHATHI ABYX MPOTHBOIOJIOKHBIX BEPUIMH MPSIMOYTOIbHHKA:
(x1, ¥1), (x2, ¥2). CTOpOHBI NPSIMOYTIOJbHUKA MapaJlIeNbHbl OCAM KOOPAMHAT.

HaiiTi mepumeTp ¥ miiom@aab JaHHOTO MPSIMOYTOIbHHKA.

Begin20°. Haiitu paccTosiHre MEX Iy IBYMsI TOUKaMU C 33JaHHBIMH KOOpJAMHATAMH (X1,
1) U (X2, ¥2) Ha MIJIOCKOCTH.

Begin21°. lanbl KOOpAWHATHI TPEX BEPIIMH TPEyTroNbHHUKA: (X1, V1), (X2, ¥2), (X3, V3).
Haiitu ero mepumerp u 1uiouiazib, UCMOIb3Ys (OPMYIy ISl PACCTOSTHUS MEX-
Ny ABYMsI TOYKaMHu Ha IUIOCKOCTH (cM. 3amanue Begin20). Jlns HaxoxaeHus
IUIOIIA/IM TPEYTOJIbHUKA CO CTOPOHAMH d, b, ¢ UCTIOAB30BaTh Ghopmyny I epona:

Begin22°. [TomeHsTh MECTaMU COJCPKUMOE MIEPEMEHHBIX A U B 1 BBIBECTH HOBBIC
3HaueHus A u B.

Begin23". [ansl nepemennsie A, B, C. U3MEHHUTh X 3HAYCHUS, IIEPEMECTHB COJICP-
xkumoe A B B, B— B C, C — B A, ¥ BBIBECTH HOBBIC 3HAUYCHUS MTIEPEMEHHBIX A,
B, C.

Begin24°. [lansl nepemennsie A, B, C. U3MeHHUTh X 3HAYCHUS, IIEPEMECTHB COJICP-
)kumoe 4 B C, C — B B, B— B A, 1 BbIBECTH HOBbIC 3HAUCHUS MTEPEMEHHBIX A,
B, C.

Begqin25°. Haiitu 3nauenue pynkuuu y = 3x° —6x* - 7 Ipu JaHHOM 3HAYEHUH X.

Begin26°. Haiitu 3nauenue Qynkiuuu y = 4(x—3)° - 7(x-3)° + 2 npu nanHOM
3HAYCHHH X.

Begin27°. [ano uncno A. Beraucants A°, ucnonb3ys BCIOMOTATENbHYIO IEPEMEH-
HYIO ¥ TPHM OIEPAlM¥ yMHOKEHHs. JJI 5TOro IOCIEN0BATENbHO HAXOAUTE A2,
A", A®. BelBecTu Bce HaiifleHHBbIE CTENEHU 4uciia A.

Begin28°. Jlano uncno 4. Beraucouts A", MCIONB3ys IBE BCIOMOraTeIbHEIE MEpe-
MEHHBIC W IATh ONEPalnid YMHOKEHHS. J[JIs1 3TOro MmociieJoBaTeIbHO HaXOAUTh
A% A3, A°, A, A™. BeiBecTu Bce HaiifieHHBIE CTENCHU 4HCia A.

Begin29°. [lano 3nauenue yria a B rpagaycax (0 < a < 360). OnpeaenuTs 3HaUCHUE
9TOrO K€ yrja B paauaHax, yuuTbiBas, 4ro 180° = 1T paauanoB. B kauectBe
3Ha4YeHUs IT UCIOJb30BaTh 3.14.

Begin30". dano 3nauenue yraa a B paguanax (0 < a < 2-17). Onpenenurs 3Ha4CHNE
ATOrO K€ yrjla B rpaaycax, yuuThiBas, uro 180° = 1T paamaHoB. B kauecTe
3HA4YEHUs TT UCMOJIB30BaTh 3.14.

Begin31°. Jlano 3nauenue temmeparypbl 1 B rpaaycax ®apenreiita. OnpenenuTth



3HAYEHHUE ITOU K€ TeMIeparypsl B rpanycax Llenscus. Temmneparypa no Llens-
curo T¢c u temneparypa no dapenrenty Tr CBSI3aHbI CIECAYIOIIAM COOTHOIIE-
HUEM:

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

Begin32". Jlano 3nauenne temreparypsl 1 B rpamycax Llenbcus. OnpenenuTs 3Ha-
YEHHE ITOU K€ TeMIleparypsl B rpanycax Papenreiira. Temneparypa no Llens-
cuto Tc u temneparypa no dapeHrenty 7r CBA3aHbI CICAYIOIIUM COOTHOIIE-
HUEM:

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

Begin33°. M3BectHo, uro X kr koH(per croutr A pydneir. Onpenenuts, CKOIBKO
ctouT | Kr u Y Kr 3THX ke KOoH(eT.

Begin34". M3BecTHO, 4TO X KI IIOKOJIATHBIX KOHPET cTouT 4 pyOIieH, a ¥ Kr upu-
COK ctouT B pyOneit. OnpenenuThb, CKOJIBKO CTOUT | KI IIOKOJAIHBIX KOH(ET,
1 XTI UpPHUCOK, a TaKKe BO CKOJBKO pa3 IIOKOJIaJHbIe KOH(PETHI TOPOKE UPUCOK.

Begin35°. CkopocTh JIoAKu B cTOsTuei Bojie V' KM/4, CKOPOCTh TedeHUs peku U KM/4
(U < V). Bpems nBuxeHust J0JKH 110 03epy 7 1 4, a Mo peke (MPOTUB TECUECHHUS)

— T 2 4. Onpenenuts NyTh S, NPONIECHHBIN JTOAKON (IIyTh = BpEMS* CKOPOCTb).
VYd4ecTh, YTO MpHU ABMKEHUU MPOTHUB TEUCHHS CKOPOCTH JIOAKH yYMEHBIIAETCS
Ha BEJINYMHY CKOPOCTH TCUCHHUSL.

Begin36°. CkopocTh niepBoro aBToMOOMIsA V' 1 KM/4, BTOpOro — V 3 KM/4, paccTosi-

HUE MeXIQy HUMHU S kM. Onpenenurb pacCTOSHUE MEXKIY HUMU uepe3 1 4acos,
€CJIM aBTOMOOWJIM YIAJSIOTCA IpYT OT jpyra. JlJaHHOE pacCTOSTHUE PAaBHO CyM-
M€ Ha4yaJIbHOTO PACCTOSHHUSA U OOIIEro MmyTH, MPOJECIaHHOTO aBTOMOOWIISIMH;
OOIIMI ITyTh = BpeMsl * CyMMapHasi CKOPOCTb.

Begin37°. Cxopocth niepBoro aBToMoOmiIsi V' 1 kM/4, BToporo — V 5 KM/4, paccTosi-

HUE MeX1y HUMH S KM. OnpeAenTh pacCTOSIHUE MEXKIy HUMU yepe3 1 4acos,
€CJIM aBTOMOOWJIM TEePBOHAYAILHO ABUXKYTCS HaBCTpeuy JApyr Apyry. JlanHoe
pPAcCTOsITHUE PAaBHO MOJYJIIO PA3HOCTU HAYaJIbHOTO PACCTOSIHUA U OOLIEro MyTH,
MPOJICTAHHOTO aBTOMOOWIISIMH; OOIIHIA TyTh = BPEMS * CyMMapHasi CKOPOCTb.

Begin38°". Pemmth nuneitHoe ypaBHenue 4 x + B = (0, 3aaHHOE CBOMMH KO3 du-

nueHtamMu 4 u B (koadpdunment 4 He pasen 0).

Beqin39°. Haiitu kopHu keéadpammnozo ypasmenus A x> + B-x + C = 0, 3anan-

HOro cBoumu kodddunmentamu A, B, C (korddunuent 4 ne pasen 0), ec-
JIM1 U3BECTHO, YTO JUCKPMMHUHAHT YpaBHEHUS MOJIOKUTEJICH. BriBecTn BHaya-
Jie MEHbIIINM, a 3aTeM OOoJIbIIMI U3 HaijieHHBIX KopHel. KopHu kBajmpaTHOro
ypaBHEHUS HAXOJATCS 1O hopMyIie

x1,2=(-B % lj)/(ZA),



rae D — ouckpumunanm, paBHei B® — 4:4-C.

Begin40°. Haiitu pemenue cucmemvl TUHEUHbIX YpaGHeHUl BUIA

Al'x + Bly = C1,
Az'x + Bz'y = Cz,

3amaHHo cBoumu Kodhduuuentamu A, Bi, Ci, As, B2, Cs, €ciu U3BECTHO,
YTO JaHHAs CUCTEMa MMeeT €IMHCTBEHHOEe pelieHue. Bocnonaw3oBaThesa ¢op-
MYyJIaMH

X = (C1'Bz - Cz'B1)/D, y= (A1'C2 - AQ'Cl)/D,
rac D= Al'BQ - AQ'B1.

2 Llenble yucna

Bce BxoaHble W BBIXOJHBIE JAHHBIE B 3aJaHUSX ITOM TPYMIIBI SIBISIOTCS LiE-
JbIMU yuciiaMu. Bce ymucna, uisi KOTOPBhIX yKa3aHO KOJW4YecTBO IU(p (IBy3HAUHOE
YHUCJ0, TPEX3HAYHOE YUCIO U T. [.), CYUTAIOTCS MOJOXKHUTEIbHBIMHU.

Integer1”. Jlano paccrosiHue L B caHTUMeTpax. VCrosb3ysl ONepanuio JeleHUs
HalleJI0, HAMTH KOJIMYECTBO MOJIHBIX MeTpoB B HeM (1 metp = 100 cm).

Integer2°. Jlana macca M B kmiorpammax. Vcnosb3ys orepariyio JejIeHUS Haleso,
HaWTH KOJIWYECTBO MOJHBIX TOHH B Hel (1 TomHa = 1000 kr).

Integer3’. [lan pasmep ¢aiina B Oaiitax. Mcrmonb3ys omnepamnuio JIEICHHUS HAIeso,
HAalUTU KOJMYECTBO ITOJIHBIX KHJIOOAMTOB, KOTOpBIE 3aHMMAET AaHHBIA (aiii
(1 xunmo6aiit = 1024 Gaiira).

Integerd4’. Jlanpl nensie monoxxutenbHble unucna A u B (A > B). Ha otpeske anu-
Hbl A pa3MENIeHO MAaKCHUMAaJIbHO BO3MOKHOE€ KOJUYECTBO OTPE3KOB JUIMHBI B
(6e3 HayoxkeHuit). Mcronb3ys omeparuio AeieHus: Haleao, HaAWTU KOJIUYECTBO
OTPE3KOB B, pa3MelIeHHbIX Ha OTpe3Ke 4.

IntegerS’. [lansl nienbie mooxuTenbHble unucia A u B (A > B). Ha otpe3ke miaunbl A
pPa3MeIeH0 MaKCUMaJIbHO BO3MOXXHOE KOJMWYECTBO OTPE3KOB UIHMHBI B (6e3
HanoxeHui). Mcronb3ys onepaiuio B3sTUs OCTaTKa OT ACJICHUs Haleso, HalTu
JUTMHY HE3aHSITOM 4acTH OTpe3Ka A.

Integer6’. Jlano nBy3HauHOe umciio. BeIBeCTH BHadayie €ro JieByr HUPPY (IecsT-
KH), a 3aTeéM — ero mpaByto 1mudpy (eauHuIsl). (s HAXOXKICHUS IECATKOB
UCIIOJIb30BaTh OIEPAIMIO JIETCHHS HAIeNo, JJIS HaXOXKJACHHS €IWHUIl — OTIle-
panuio B3sATUS OCTaTKa OT JICJICHUSI.

Integer7’. Jlano nBy3HauHoe unciao. Halith cymmy u mpom3BeeHue ero mudp.

Integer8”. Jlano nBy3Ha4yHOE 4mci0. BbIBECTH 4YMCIIO, TIOJIYYCHHOE TIPU IMEepecTa-
HOBKE LU(p MCXOIHOTO YHCIIA.

Integer9”. Jlano Tpex3nauHoe uncio. Mcmons3ys oOHy Onepalyo IeIeHUs Halledo,



BBIBECTHU NEPBYIO HU(DPY TaHHOTO YKCIIa (COTHH).

Integer10°. Jlano Tpex3HauHOe yKciio. BriBecTH BHAYAJIE €T0 IMOCIETIHIOW HUdpy
(eIUHHUIIBI), a 3aTEM — €T0 CPEIHION ITUMPY (IECATKH).

Integer11°. lano Ttpex3HauHoe 4uciio. HaliTu cyMMy | Npou3BeieHHEe ero mudp.

Integer12°. Jlano Tpex3nauHoe ymciio. BeiBecTH 4ncio, modydeHHOE MPH MPoUTe-
HUH MCXOJIHOTO YUCJIa CIIpaBa HAJICBO.

Integer13°. Jlano Tpex3HauHOe yKciI0. B HeM 3auepkHyu nepByro cieBa nupy u
NPUITUCATIN e¢ CIpaBa. BBIBECTH MOIYYEHHOE YHUCIIO.

Integer14°. lano tpex3HadHoe 4uciio. B HeM 3auepkHyJU MEpBYyIO crpaBa mudpy
U TIPUITMCAIIN €€ CJIeBa. BBIBECTH MOJYYCHHOE YHCIIO.

Integer15”. Jlano Tpex3HauHOE umciio. BhIBECTH YHUCIO, MOyUYEHHOE TIPU TIepecTa-
HOBKE ITU(P COTEH M JACCATKOB MCXOIHOrO yucia (Hampumep, 123 mepeiaer B
213).

Integer16°. Jlano Tpex3HauyHoe 4Kci0. BhIBECTH YHCIIO, MONTYYCHHOE NPH MepecTa-
HOBKE HU(MP ACCATKOB M €IUHHI] UCXOAHOTrO 4yucia (Hampumep, 123 mepeiiaer
B 132).

Integer17°. Jlano uenoe umcio, Gombinee 999. Hcmonb3ys OIHY OINEPaIHIO Jieie-
HUSl HAIleJO0 W OJHY OIEpalfi0 B3ATHSA OCTAaTKa OT JCJICHUS, HaWTH HHUpY,
COOTBETCTBYIOIIYIO Pa3psily COTEH B 3allUCH 3TOTO YHCIIA.

Integer18°. Jlano uesnoe umcio, Gombiree 999. Mcmonb3ys OIHY OINEPAIHIO Jieiie-
HUSl HAIleJO W OJHY OIEpalfio B3ATHSA OCTAaTKa OT JCJICHUS, HAWTH HHUpY,
COOTBETCTBYIOIIYIO Pa3psily ThICSY B 3aIMCH 3TOTO YUCIIA.

Integer19°. C nauana cyrok mpomwio N cekyHn (N — uenoe). HaiiT xonuuecTBO
MOJIHBIX MUHYT, MPOIIEIIINX ¢ Hayalia CyTOK.

Integer20°. C navana cyrok npornuto N cexkyna (N — menoe). HaliTu KoandecTBoO
TIOJTHBIX YaCOB, MPOIIEIINX C Hayalia CyTOK.

Integer21°. C nagana cyrok mpomwio N cekyHn (N — uenoe). Haiiti xonmuecTBO
CEKYH/I, TIPOIIIC/IINX C Havajia MOCICIHCH MUHYTHI.

Integer22°. C nagana cyrok mpomio N cekyHn (N — uenoe). Haiitu konmmuecTBO
CEKYH/I, TIPOIIIC/IINX C HadaJia MOCIIeHETO Jaca.

Integer23°. C nagana cyrok mpomwio N cekyHn (N — uenoe). HaiiTi xonmdaecTBO
TIOJTHBIX MUHYT, MPOIIEAIINAX ¢ Havajaa MOCISAHEro Jaca.

Integer24°. Jlau Henenn npoHyMepoBaHbI cleayonM oopa3om: ) — BOCKpPECECHbBE,
| — moHenenpHUK, 2 — BTOPHUK, . . . , 6 — cy006ota. Jlano nenoe uucio K,
aexaiee B auamnaszone 1-365. OnpenenuTs HOMEp IHS Henenu st K-ro aHs
rojla, €ClIi M3BECTHO, YTO B 3TOM Toxy | sSHBapsi ObLIO MOHEACITHLHUKOM.

Integer25°. Jlau Hemem mpoHyMepoBaHbI ceayonM oopa3om: ) — BOCKpECECHbE,
1 — moHenenbHUK, 2 — BTOPHUK, . . . , 6 — cyb0oTta. [lano uenoe uucno K,
nexaniee B auanazone 1-365. Onpenenutb HOMep AHS Hedenw s K-ro gHs



rojia, €ciii U3BECTHO, YTO B 3TOM ToAy | siHBaps ObLIO YETBEPrOM.

Integer26°. Jlnu Hemenu mpoHyMEpOBaHBI ClICAYIOIUM oOpa3oMm: 1 — TOHEIeb-

HUK, 2 — BTOPHHUK, . . . , 6 — cy000Ta, 7 — BOCKpeceHbe. J[aHO 11e10€e Yncio
K, nexamiee B quana3zone 1-365. Onpenenuts HoMep AHS HeAenu aia K-ro gHs
rojia, €Cjiu W3BECTHO, YTO B ATOM roAy | siHBapsi ObLJIO BTOPHUKOM.

Integer27°. JInu Hemenu mMpOHYMEPOBAHBI ClEAyOMUM oOpa3om: 1 — TOHeneNb-
HUK, 2 — BTOpHUK, . . . , 6 — cy00oTa, 7 — BockpeceHbe. J[aHO 11em0e 9ncio
K, nexamiee B quanazone 1-365. Onpenenutb HOMEp AHA Heaenu st K-ro JHs
roJia, €CJIM U3BECTHO, YTO B ITOM roay | siHBaps ObL1o cyOOOTOM.

Integer28°. JInu Hemenu mMpoHYMEPOBAHBI CIEAYIOMUM oOpa3oM: 1 — TOHeeNb-
HUK, 2 — BTOPHUK, . . . , 6 — cy006oTa, 7 — BocKpeceHbe. [[aHo 11e10€e 9ncio
K, nexaiee B nuana3one 1-365, u nenoe unciao N, jgexariee B Auamna3one 1-7.
Onpenenuts HOMEp OHS Henenw Jyuisi K-ro JTHS TOJa, €CIU HW3BECTHO, YTO B
3TOM TOny | siHBaps ObLJIO AHEM Henenu ¢ HoMepom N.

Integer29°. Jlansl nenbie nmonoxurenbHbie uncia A, B, C. Ha npsMoyronpHUKE pas-
Mepa 4 xB pa3MenieHo MaKCUMaJlbHO BO3MOYKHOE KOJIMYECTBO KBaJpaTOB CO
ctopoHoit C (06e3 HanoxkeHuit). HaliTu KOJIMYECTBO KBaJIpaTOB, Pa3MEILEHHbIX
Ha MPSMOYTOJBHUKE, a TAK)Ke TUIOIIAJb HE3aHATOW YacTH MPSAMOYTOJIbHHKA.

Integer30°. Jlam HOMep HekoToporo roja (Ienoe MOJOKUTEIbHOEe YKciio). Ompe-
JIEATh COOTBETCTBYIOIIUI €My HOMEp CTOJICTHS, YUWUTHIBAs, 4TO, K MPUMEDY,
HavasioM 20 crosietust Obu1 1901 ros.

3 Jlornyeckue BbipaxeHUsA

Bo Bcex 3amaHusix gaHHOUM Tpymmbl TPEOYeTCsl BHIBECTH JIOTMYECKOE 3HAUCHUE
TRUE, €CiIuM HNPHUBCIACHHOC BBICKA3bIBAHUC HJI1 NPCAJIOKCHHBIX HCXOIHBIX JAaHHBIX
SIBJISIETCS. UICTUHHBIM, U 3HaueHHWEe FALSE B MPOTHBHOM ciydae. Bce uncna, mis ko-
TOPBIX YKa3aHO KOJMYECTBO MUGP (JABY3HAYHOE YKCIIO, TPEX3HAYHOE YHCIIO U T. JI.),
CUHUTAIOTCA LIECJIBIMU ITOJI0KUTEIbHBIMHU.

Boolean1’. /lano menoe uncno A. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHUS: «mc-
710 A ABISAETCS MOJOKUTEITbHBIMY.

Boolean2®. /lano nenoe uncno A. IIpoBepuTh UCTUHHOCTH BBICKa3bIBaHUs: «Uwmc-
710 A SIBASIETCA HEUETHBIM).

Boolean3®. [lano nenoe uncno A. IIpoBepuTh UCTUHHOCTH BBICKa3bIBaHUs: «Umc-
710 A SBISIETCS YETHBIM.

Boolean4®. lansl nBa nensix uncna: A, B. [IpoBepUTh HCTUHHOCTD BBICKA3bIBAHMSL:
«CrpaBenyiuBbl HEpAaBeHCTBA A > 2 u B < 3».

Boolean5°. anb! nBa nensix uncna: A, B. [IpoBepUTh HCTUHHOCTD BHICKA3bIBAHMS:
«CrnpaBennuBbl HepaBeHCTBA A = 0 wim B < - 2y,



Boolean6’. [lansr pu nensix yucna: 4, B, C. [IpoBepuTh UCTUHHOCTH BBICKA3bI-

BaHus: «CrpaBeMBO ABOMHOE HEPaBEHCTBO A < B < Cy.

Boolean7". ans! tpu nensix uucna: 4, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHusA: «HYucno B Haxomutcs mexay uuciamMu A u O».

Boolean8". [lans! nBa niensix uncina: A, B. [IpoBepuTh HCTUHHOCTD BHICKA3BIBAHMS:
«Kaxmoe n3 uncen 4 u B HeueTHOEY.

Boolean9°. [lanbr nBa nenbix uucna: 4, B. [IpoBepuTh HCTUHHOCTD BBICKA3bIBAHUSL:
«Xotst Obl OJTHO U3 yucel A U B HEUYETHOE.

Boolean10". /lanbr nBa menbix uucna: A, B. [IpoBepuTh HCTHHHOCTH BBICKA3bIBa-
Hus: «PoBHO omHO M3 uncen 4 U B HeueTHOEY.

Boolean11°. /lans! aBa nenbix uncia: A, B. [IpoBepuTh HCTUHHOCTH BBICKA3bIBa-
Hus: «Yucna A 1 B UMEIOT OJIMHAKOBYIO YETHOCTHY.

Boolean12°. laus! tpu nienbix uncna: A, B, C. [IpoBepUTh HCTUHHOCTD BBICKA3bI-
BaHus: «Kaxngoe n3 uucen 4, B, C MON0KUTEILHOCY.

Boolean13°. lansr Tpu nensix uucina: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHMA: «XOTs Obl 0JHO M3 umcel A, B, C MOI0XKHUTEIHHOEY.

Boolean14°. laub! Tpu nenbix uncna: A, B, C. [IpoBepuTh UCTHUHHOCTD BBICKA3bI-
Banusa: «PoBHO omHO U3 umncen A, B, C IOJOXHUTEIHLHOCY.

Boolean15°. Jlans! Tpu nenbix uncna: A, B, C. [IpoBepuTh UCTHUHHOCTH BBICKA3bI-
BaHus: «PoBHO nBa w3 umcen A, B, C SBISAIOTCS MOJIOXHUTEIbHBIMID.

Boolean16°. Jlaro 1nienoe monoxuTtenbHOe Yucio. [IpoBepuTh HCTUHHOCTD BBICKA-
3bpIBaHUs: «JlaHHOE YMCIIO SIBJIIETCS YETHBIM JBY3HAUHBIMY.

Boolean17°. Jlano nienoe moyioxkuTebHOE Yucio. [IpoBepUTh HCTHHHOCTD BhICKA-
3pIBaHUS: «J[aHHOE YHUCIIO SIBISETCS HEYCTHBIM TPEX3HAUHBIMY.

Boolean18°. IIpoBepuTh HCTUHHOCTH BhICKa3biBaHUsL: «Cper TPEX NaHHBIX HENTbIX
YKCea eCTh XOTs Obl OJ{HA Mapa COBIAIAFOIIHNX.

Boolean19°. IlpoBepuTh HCTUHHOCTH BBICKa3biBaHUs: «Cpeay TPeX NaHHBIX HENBIX
qucesl €CTh XOTS Obl OJHA TMapa B3aWMHO MPOTHBOIOJIOKHBIX).

Boolean20°. ano tpex3nauHoe uucio. [IpoBepuTh MCTHHHOCTH BBICKA3bIBAHUS:
«Bce mudpbl 1aHHOTO YKCIa Pa3IHIHbD).

Boolean21°. [lano tpex3nauHoe uucio. [IpoBepuTh UCTHHHOCTH BBICKA3bIBAHUSI:
«udper maHHOrO YKCcaa 00pa3yrOT BO3PACTAOIIYIO MOCIEI0BATEILHOCTDY.

Boolean22°. [lano tpex3nauHoe umcio. [IpoBepuTh MCTHHHOCTH BBICKA3bIBAHUS:
«Iudpsl ganHOTO YKCcaa 00Pa3yOT BO3PACTAIOINILYIO WIIH YOBIBAIOITYO TIOCTIE-
JIOBaTEIIEHOCTB.

Boolean23°. J/lano verbipex3naunoe yucio. [IpoBepuTh HCTUHHOCTH BBICKA3bIBa-
HUS: «J[aHHOE YMCIIO YMTAETCsl OJJUHAKOBO CJIEBA HAIIPABO U CIIPaBa HAJICBOY.
Boolean24°. JTaub uncna A, B, C (uucno 4 uve paBHo 0). Paccmorpen
ouckpumunanm D = B®> - 4-4-C, npoBepUTh HCTUHHOCTh BBICKA3BIBAHUSL:



«KBazmparnoe ypasaenne A-x* + Bx + C = 0 MMeET BEIIECTBEHHBIE KOPHUY.

Boolean25°. Jlansr uncna x, y. [IpoBepuTh HCTUHHOCTH BbICKa3biBaHUS: «Touka
KOOpAWHATaMU (X, V) JICKUT BO BTOPOU KOOPIMHATHOWU UYETBEPTHY.

Boolean26°. /lansl uncna x, y. IIpoBepuTh UCTUHHOCTHh BBICKa3bIBaHUs: «Touka c
KOOpAWHATAMU (X, ) JIGKUT B YETBEPTOH KOOPIWHATHOW UETBEPTH.

Boolean27°. lansr uncna x, y. [IpoBepuTh HICTUHHOCTH BhICKa3bIBaHus: «Touka ¢

KOOPJAWHATAMH (X, ) JICKUT BO BTOPOH HITU TPEThel KOOPIUHATHOMN YETBEPTH.
Boolean28°. Jlans! uncna x, y. [IpoBepuTh HICTHHHOCTH BBICKa3bIBaHUs: «ToUKa C
KOOpIWHATaMU (X, ) JIGKHUT B TIEPBOM WJIN TPETbed KOOPIAMHATHOW UYETBEPTHY.

Boolean29°. Jlanwr uncna x, y, x1, y1, X2, y2. [IpOBEpUTh HCTUHHOCTHh BBICKa3bIBa-
Husl: «Touyka ¢ KoopauHATAMU (X, V) JIEKHUT BHYTPH MPSMOYTOJLHUKA, JIEBas
BEPXHsS BEPIIMHA KOTOPOTO MMEET KOOPAWHATHI (X1, )1), MpaBas HUKHIST —
(X2, ¥2), @ CTOPOHBI MapayIebHbl KOOPAUHATHBIM OCSIM».

Boolean30°. /laus! nenbie uncia a, b, ¢, ABIAIOIMIAECS CTOPOHAMH HEKOTOPOTO Tpe-
yroyibHUKa. [IpoBEepUTh UCTHHHOCTH BBICKA3bIBaHUsS: « TpEyroJbHUK CO CTOPO-
HaMH a, b, ¢ SBIIAETCS PaBHOCTOPOHHUMY.

Boolean31°. Jlaubl nensie uucna a, b, ¢, SABJISIOMUECS CTOPOHAMH HEKOTOPOTO Tpe-
yroyibHuKa. [IpoBepUTh UCTHHHOCTH BBICKA3bIBaHUs: « pEyroJbHUK CO CTOPO-
HaMH a, b, ¢ SIBJIAETCS] paBHOOCAPCHHBIM.

Boolean32°. Jlans! nienbie uucna a, b, ¢, ABJISAIONIMECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojipHUKa. [IpOBEpUTh UCTHHHOCTH BBICKa3bIBaHMsI: « TPEyroJIbHUK CO CTOPO-
HaMH a, b, ¢ SIBIIETCS IPSIMOYTOJIbHBIMY.

Boolean33°. [danb! niensie uncna a, b, c¢. [IpoBepuTh NICTUHHOCTH BBICKA3bIBAHUS:
«CyIecTByeT TpEeyroJlbHHUK CO CTOPOHAMH a, b, c».

Boolean34°. Jlanbl KOOpAMHATHI IMOJIS [IAXMATHOM JOCKH X, y (ICNIbIC YHUCIIa, Jie-
Kaiue B auarna3zoHe 1-8). YuuTeiBas, 4To jJeBoe HmKHee mojie jgocku (1, 1)
SBJISICTCS. YEPHBIM, MPOBEPUTHh MCTUHHOCTh BBICKa3bIBaHUs: «JlaHHOE MOJIe sIB-
JsieTCs OeTbIMY.

Boolean35°. Jlanbl koopAWHATHI ABYX pa3iIMYHBIX IOJIH IMAXMAaTHOW JOCKU X1,
V1, X2, V2 (1I€JIBIC YMCIIa, Jiekamue B auanazoHe 1-8). [IpoBepuTh UCTUHHOCTH
BBICKa3bIBaHUS: «/|aHHBIC TIOJIT UMEIOT OJTMHAKOBBIN IIBETY.

Boolean36°. Jlanbl koopAMHATHI IBYX Pa3IMYHBIX MOJICH IIAXMATHOM TOCKH X1, V1,
X2, Vo (L€TIBIE UKCIia, Jexaniue B quana3one 1-8). IlpoBepuTh HCTUHHOCTD BbI-
CKasbIBaHUs: «JIagps 3a OJJMH XOJI MOXKET NIEPEUTH C OHOTO TOJIS Ha IPYTOe».

Boolean37°. Jlanbl KOOpAMHATHI ABYX PA3JIMYHBIX IOJICH IMaXMAaTHON IOCKHU X1,

V1, X2, Vo (LleNIble YMCIIA, Jiexkamue B auanazone 1-8). [IpoBepuTh UCTUHHOCTH
BbICKa3bIBaHUs: «Koponp 3a OAMH XOI MOXET MNEPEUTH C OJHOrO MOJIsI Ha
JIPyTOe».

Boolean38°. J/lanbl KOOpAMHATHI IBYX Pa3IWYHBIX ITOJCH MaXMaTHOW JOCKH X1,



V1, X2, V2 (LI€TIBIE YKCHA, JeXkalue B nuana3one 1-8). IlpoBepuTh HCTUHHOCTH
BbICKa3bIBaHUs: «CJIOH 3a OJJMH X0/ MOKET MEPENTH C OJHOTO MOJIS Ha APYTOE.
Boolean39°. Jlanbl koopAWHATHI IBYX PA3IMYHBIX MOJICH MIaXMaTHOMW TOCKH X1, V1,
X2, Y2 (LIeTIbIe Yncaa, Jexamnye B 1uamna3one 1-8). IlpoBepuTh HCTUHHOCTH BbI-
cka3blBaHMs: «Pep3pb 3a OJMH XOJ MOXKET MEPEUTH C OJHOTO IOJS Ha JIPYroey.
Boolean40°. Jlanbl koopAMHATBHI ABYX pa3IM4YHBIX IOJICH MIAXMAaTHOW JOCKH X1,
V1, X2, Vo (ULleNble 4KCIa, Jiexkamue B auanazone 1-8). [IpoBepuTh MCTUHHOCTH
BbICKa3bIBaHUs: «KOHB 32 OIMH XO/1 MOXET MEPEUTH C OJHOTO IOJISI HA IPYroe».

4 YcnoBHbIN onepartop

If1. Jlano menoe uwmcio. Eciau OHO sABASETCS MOJOKUTEIBHBIM, TO MPUOABHTH K
HEMY |; B IPOTMBHOM Cilyyae HE MU3MEHSTh €ro. BbIBECTH MOJyYEHHOE YHCIIO.

If2. Jlano mesnoe uwmcio. Eciau OHO SABISETCS MOJOKUTEIBHBIM, TO MPUOABHTH K
HeMy |; B IPOTUBHOM Ciy4ae BbIUECTh U3 HETO 2. BhIBECTH MOTYYEHHOE YHCIIO.

If3. Jano uenoe uucio. Eciaum oHO SBISCTCS MOJOXKHUTEIbHBIM, TO NPHOABUTH K
HeMmy |; eciMm OTpUUATENBHBIM, TO BBIYECTH M3 HErO0 2; €CIIM HYJIEBBIM, TO
3amMeHuTh ero Ha 10. BeiBecTH MOIy4eHHOE YUCIIO.

If4°. lanbr Tpu nensix uncia. HalTé KOJIMYECTBO MOJIOKHMTEIBHBIX YHCET B UCXO/-
HOM Habope.

If5. Jlauer Tpu messix umcia. HalTH KOJMMYECTBO MOJIOKHTEIBHBIX M KOJIHYECTBO
OTPHUIIATEJILHBIX YUCE B UCXOAHOM Habope.

If6°. Jlanbr nBa uncia. BeiBecTu Oosbliiee M3 HHX.

If7. Jlansl qBa yncia. BeiBecTH MOPSIKOBBIM HOMEP MEHBIIETO U3 HHX.

If8°. Jlansr nBa umcia. BeiBecTn BHaudaje OoJIblIee, a 3aTEM MEHBIIIEE M3 HUX.

If9. [lansl nBe mepeMeHHbIe BeliecTBeHHOro Thma: A, B. IlepepacnpeaenuTs 3HaYe-
HUS JaHHBIX TEPEMEHHBIX TaK, 4TOOBI B A OKa3aJioCh MEHBIIEe U3 3HAYCHUH,
a B B — Ooubiiee. BriBecTr HOBbIE 3HAUEHUS MEPEMEHHBIX A U B.

If10. Jlansr nBe mepemeHHbIe 1enoro tuna: 4 U B. Eciu ux 3Ha4YeHUs HE paBHBI,
TO IPUCBOUTH KAXIOU IEPEMEHHOW CyMMY 3THUX 3HAUYEHUW, a €CIIM PaBHBIL,
TO NPUCBOUTH IMEPEMEHHBIM HYJIEBBIE 3HAYCHUS. BBIBECTM HOBBIC 3HAUYECHUSA
NepeMeHHbIX A U B.

If11. danbl nBe mepemenHble meiaoro tuna: A u B. Eciu ux 3HaueHUs HE paBHBI, TO
IPUCBOUTH KaXJOW MEPEMEHHOI OoJblliee U3 3THX 3HAYEHUM, a €CIId PaBHBI,
TO TIPUCBOWTH TNEPEMEHHBIM HYJIEBbIE 3HAUYCHUs. BBIBECTH HOBBIE 3HAYCHUS
NepeMeHHbIX A U B.

If12°. Jlaus! Tpu yucna. HaliTu HaumeHblliee U3 HUX.

If13. Jaubr Tpu uucna. Haiitu cpepnee U3 HUX (TO €CTh YHCIIO, PACIIOIOKEHHOE
MEXy HAUMEHBIIINM U HAauOOJIBIIIKM).



If14. [lanbl Tpu uuciia. BeiBecTn BHauajie HaMMEHbIIEE, a 3aTEM HAMOOJIbIIEe M3
JAHHBIX YHUCEIL.

If15. lansl Tpu umcia. HaiiTu cymMmy IBYyX HauOOJIBIIMX M3 HHUX.

If16. [anbl Tpu mepeMeHHble BemiecTBeHHoro tuma: 4, B, C. Eciu ux 3HaueHUs
YIOPS0YCHBI IO BO3PACTAaHUIO, TO YIBOWTH HMX; B MPOTHBHOM CIydyae 3ame-
HUTh 3HAYCHHUE KaKIOW MEPEMCHHOM Ha MPOTHBOIIONIOXKHOE. BBIBECTH HOBBIC
3Ha4YeHUS nepeMeHHbIX A4, B, C.

If17. Ianbl Tpu mepemeHHble BemiecTBeHHoro tuma: 4, B, C. Eciu ux 3HaueHUs
YIOPS0YCHBI 10 BO3PACTAaHUIO WM yOBIBAaHWIO, TO YIABOWTH UX; B TMPOTHUB-
HOM CJIy4yac 3aMCHHMTH 3HAUCHHUC KaXKJIOH MepeMEHHOW Ha MPOTHBOIIOJIIOXKHOE.
BriBecTn HOBBIE 3HaueHHUs NepeMeHHbIX A, B, C.

If18. Jlaubl TpH HENBIX YKCIA, OJHO M3 KOTOPBIX OTJIMYHO OT JABYX IPYTHX, PaB-
HBIX MEXIy co0ou. OmnpenenuTh MOPSIKOBBI HOMEp YHWCiIa, OTIMYHOTO OT
OCTaJIbHBIX.

If19. [lanbl yeThipe WENBIX YHCIA, OJHO M3 KOTOPHIX OTIMYHO OT TPEX JAPYrHUX,
paBHBIX MEXy co00il. OnpenenuTs NOPAIKOBBIA HOMEP YKCIIa, OTIIMYHOTO OT
OCTaJIbHBIX.

If20. Ha umcnoBo# ocu pacrnonoxenbl Tpu Touku: A, B, C. OnpenennTh, Kakas H3
IByX mocaeanux touek (B wim C) pacroyiokeHa Omxke K A, U BBIBECTH 3Ty
TOUYKY M €€ PACCTOSTHUE OT TOYKHU A.

If21. Jlaus! 1ea04YMCIEHHBIE KOOPAUHATEI TOUYKHM Ha IJIOCKOCTH. Eciau Todka coBma-
JaeT ¢ HadaJioM KoopawHat, To BhiBecTH (. Ecim Touka He coBmagaeT ¢ Haya-
JIOM KOOpAMHAT, HO JIeKUT Ha ocu OX wnm OY, TO BBIBECTU COOTBETCTBEHHO |
unu 2. Ecii Touka HE JIEKUT Ha KOOPJAMHATHBIX OCSIX, TO BBIBECTH 3.

If22°. JlaHbl KOOpAMHATHI TOYKH, HE JIeXKAIleW Ha KOOPAMHATHBIX ocax OX u OY.
Omnpenenuts HOMEP KOOPAMHATHON YETBEPTH, B KOTOPOW HAXOAWTCS JaHHAS
TOYKA.

If23. JlaHbl 1EM0YKCICHHBIC KOOPAMHATHI TPEX BEPIIMH MPSIMOYTOJIbHHUKA, CTOPOHBI
KOTOPOro IMapajlIeIbHbl KOOPJAMHATHBIM OCsM. HalTh KoopauHaATBl €ro
YETBEPTOU BEPILVHEI.

If24. JInst maHHOrO BEIIECTBEHHOTO X HAWTH 3HAYEHHUE Cleayrolled (GyHkuuu f,

HpI/IHI/IMaIOHIeﬁ BCIICCTBCHHLIC 3HAUYCHU !

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

If25. JInst maHHOTO 11EIOr0 X HAWTH 3HAYCHHE CIeAyIomeH QYyHKIUHU f, TIPUHUMAIO-

ey 3HaYeHUs [eJI0T0 THIIA:

f(x) =  2x ecmmx< -2ummx>2,
—3-x, B IPOTUBHOM CJIy4ae.

If26°. Jlns maHHOrO BEIIECTBEHHOTO X HAWTH 3HAYCHHE CleAyromed (QyHkuuu f,



HpI/IHI/IMaIOIHCﬁ BCIICCTBCHHBIC 3HAYCHMA:

—x, ecamux < 0,
f(x) = x% ecm0<x<2,
4, ecau x = 2.
If27. JIns naHHOTO BEIIECTBEHHOTO X HAWTH 3HAYCHHWE cClienyromed (QyHkuuu f,
MPUHUMAIOIIEH 3HAYEHHUS [IEJI0r0 THIIA:

0, ecmux <0,
flx) = 1, ecnu x npunamnexwur [0, 1), [2,3), ...,
- 1, ecnm x npunamiexur [1, 2), [3,4), .. ..

If28. Jlan HOMep roma (MOJOXHTEIbHOE IiEnoe 4ucio). ONmpeaesinTh KOJIHMYECTBO
JHEW B 9TOM IOy, YUWUTHIBas, YTO OOBIYHBIN T'0Ji HAaCUUTHIBaeT 365 mHeH, a
BHUCOKOCHBIM — 366 nmHeil. BUCOKOCHBIM CUMTAeTCs Toj, ACHsAmiuiics Ha 4, 3a
UCKIIIOYEHUEM TeX TOJIoB, KoTopble nensarcss Ha 100 u He nenstca Ha 400
(mampumep, roasl 300, 1300 u 1900 He sBastoTCS BUCOKOCHBIMH, a 1200 1 2000
— SIBJIIFOTCA).

1f29. Jlano nenoe yuciao. BeIBeCTH €ro CTPOKY-ONMHCAHHE BHIA «OTPHIATEIHHOE
YETHOE YHUCIIO», «HYJIEBOE YHUCIIO», (IOJOXKHUTEIbHOE HEUYETHOE YHUCIO» U T. 1.
If30. Jlano menoe uucino, yexamiee B auamasoHe 1-999. BwiBecTn ero cTpoky-
ONMCAHUE BUA «YETHOE JBY3HAYHOE YHCII0», KHEUETHOE TPEXZHAYHOE YUCIIO»

U T. I

5 OnepaTop BbIb6Opa

Case1. [lano nenoe umciao B AuanazoHe 1—7. BeiBecTn CTpOKy — Ha3BaHHE ITHS
HEJIEJU, COOTBETCTBYIONIEE TAaHHOMY 4ncily (1 — «IOHEeNeNbHUKY, 2 — «BTOP

HUK» U T. ]I.).

Case2. Jlano nenoe unciao K. BeIBecTH CTPOKY-OIMHMCAHUE OLIEHKH, COOTBETCTBYIO-
mei uncny K (I — «mmoxo», 2 — «HEYNOBICTBOPUTEIBbHO», 3 —
«YIOBJIETBOPHU- TEIBHO», 4 — «XOPOIIO», 5 — «oTauyHo»). Ecnu K He 1exuT B
nuana3zoHe 1—5, TO BBIBECTH CTPOKY «OLIMOKa».

Cased. /lan HOMep Mecsia — Iejoe 9uciio B auanazone 1-12 (1 — sHBapsp, 2 —
de- Bpasib W T. 1.). BeiBecTH Ha3BaHWE COOTBETCTBYIOIIETO BPEMEHH T0Ja
(«3umay,

«BECHA, <JIETO», «OCEHbY).

Case4’. Jlan Homep Mecsia — IIeJI0e YUCIIO B auamna3one 1-12 (1 — suBapsp, 2 —
dbeBpanb u T. A.). OnpeaenuTh KOJIMYESCTBO THEH B 3TOM MeECSIE NI HEBHUCO-
KOCHOTO roja.

Caseb5. Apudpmernueckue OEHCTBUSA HAJ YHUCIAMHM IPOHYMEPOBAHBI CICAYIOLIUM



oOpa3zoM: 1 — cioxxeHue, 2 — BBIUUTAHHUE, 3 — YMHOXEHUE, 4 — JEJICHHE.
Han Homep neiictBus N (uenoe uucio B auanazoHe 1—4) v BelieCTBEHHbIE
yucina A u B (B He paBHOo (). BeIMoJHUTE HAJl YKCIIaMU YKa3aHHOE JCHCTBHE U
BBIBECTH Pe3yJIbTaT.

Caseb. Equnuiisl JIHHBI TPOHYMEPOBAHBI CICAYIONIMM 00pa3oM: 1 — maerumerp,
2 — xunometrp, 3 — meTp, 4 — MWUIMMETp, 5 — caHTumerp. JlaH Homep
CAVHUIIBI JITMHBI (1IeJIo€ YMCJIO B JAWamna3oHe 1-5) W JjMHa OTpe3Ka B ATUX
eAUHUIax (BEHIECTBEHHOE 4ucio). Halltu juyinHy OTpe3ka B MeETpax.

Case7. Equnuibl MacChl IPOHYMEPOBAHbBI CICAYIOIIMM 00pa3oM: 1 — KHIIOrpaMM,
2 — Mwudrpamm, 3 — rpamm, 4 — TOHHa, 5 — UeHTHep. JlaH HoMep eMHHU-
bl Macchl (1IeJI0e 4YMCIo B auMana3zoHe 1-5) m Macca Tena B 3THUX €IUHHUIIAX
(BemecTBeHHOE 4Kciio). HaliTu maccy Tena B Kujorpammax.

Case8. [lanbl gBa nenbix uucia: D (aeHb) u M (Mecsi), ONpeaesioimue mpa-
BWIBHYIO JIaTy HEBHUCOKOCHOTrO roja. BeiBectn 3Hauenus D u M 1nus 1athl,
MPEAIECTBYIOIEH YKa3aHHOM.

Case9’. Jlanbl aBa 1enbix unciaa: D (meHp) u M (Mecsin), OmpeaessioIiue Ipa-
BWIBHYIO JIaTy HEBUCOKOCHOTO roja. BeiBectn 3Hauenuss D w M pnis jarel,
CIICIYIOILEH 32 YKA3aHHOU.

Case10. Pobor mMoxeT mepemelnathCcsi B 4eThipex HampaBieHusx («C» — cesep,
«3» — 3anan, «kKO» — 1or, «B» — BOCTOK) W NMpUHUMATH TpU LU(DPOBBIE KO-
MaHabl: 0 — MmpoaoKaTh ABMXKEHUE, | — MOBOPOT HANEBO, - | — MOBOPOT
HampaBo. [lan cumBon C — HMCXOJHOE HaIpaBieHUE poOOTa U 1erI0e Yucio N
— MOCJIaHHas eMy KoMmaHja. BeiBecTn HampaBieHue poOoTa Mmociie BBINOJIHE-
HUS MOJYYSHHOW KOMaH/IbI.

Case11. JlokaTop OpHEHTHPOBAaH Ha OJHY M3 CTOPOH cBera («C» — ceBep, «3» —

3aman, «tO» — ror, «B» — BOCTOK) M MOXET NpUHUMATh TPU LU(PPOBBIC
KOMaH- bl IOBOpOTa: 1 — moBOpPOT HaneBo, —1 — MOBOPOT Hampaso, 2 —
noBopoT Ha 180°. Jlam cumBon C — wuCXOJHAs OpUEHTAIUS JoKatopa |

uensle yncna N ; u N 3 — JIBE NOCIaHHBIE KOMaHbl. BRIBECTH OpHEHTALNIO
JIOKaTOpa MOCJIE BBHITIOJIHEHUS 3TUX KOMaHI.

Case12. DieMeHThl OKPY)KHOCTH MPOHYMEPOBaHbI CIEAYIOMMM oOpa3zom: 1 — pa-
auyc R, 2 — muamerp D = 2R, 3 — nnuHa L = 2T'R, 4 — muiomanae Kpy-
ra S = 1 R”. Jlan HOMEp OJHOTO M3 JTUX DJIEMEHTOB M €ro 3HadeHue. BriBecTH
3HAYEHUsl OCTaJbHBIX 3JIEMEHTOB JAHHOW OKPYXHOCTH (B TOM e mopsjake). B
Ka4yeCTBE 3HAUYEHUs TT UCIIOJIb30BaTh 3.14.

Case13. DieMeHThl paBHOOEAPEHHOTO MPSMOYTOJILHOTO TPEYTOJIbHUKA T Jpoiyme-
pOBaHbI ciaeAyrmuM oopazom: | — karer a, 2 — runorenysa ¢ = a* * 2, 3 —
BBICOTA /1, OmMyIleHHass Ha runotenysy (h = c¢/2), 4 — nnomans S = c-h/2.



JlaH HOMEp OJHOrO W3 ATUX BJIEMEHTOB M €ro 3HaueHHWe. BhIBECTH 3HAUYECHUSA
OCTQJIBHBIX 3JIEMEHTOB JAHHOTO TPEYrOJIbHUKA (B TOM K€ MOPSIIKE).

Case14. DnemeHTBI PaBHOCTOPOHHEIO TPEYroJIbHUKA MPOHYMEPOBAHBI CIIEHAYIO-
oM o0p /azom: 1 — cropoHa a, 2 — paauyc R; BIHCAaHHON OKPY>KHOCTU
(Ri = a- 3/6), /3 — paauyc R, omucaHHOW OKpYyXHOCTH (R2 = 2°R,), 4 —
wiomanp S = a*  3/4. JlaH HOMEp OJTHOTO M3 3TUX BJIEMEHTOB M €T0 3HAYECHUE.
BriBecT 3HAUEHUS OCTANBHBIX JIEMEHTOB JAHHOTO TPEYTOJIbHHKA (B TOM K
MOPSIZIKE).

Case15. MactsaM urpajibHbIX KapT MPHUCBOCHBI MOPSAAKOBBIC HOMepa: | — IMHKH,
2 — Ttpednl, 3 — OyOHBI, 4 — YepBbl. JIOCTOMHCTBY KapT, CTApIIUX JCCATKH,
npucBoeHsl Homepa: 11 — Baner, 12 — pama, 13 — koponsb, 14 — Ty3. Jlanbl
IBa LeJbIX 4yuciaa: N — JIOCTOMHCTBO (6 < N < 14) u M — MacTbh KapThl
(1 <M 4). BeiBecTu Ha3BaHUE COOTBETCTBYIOIIEH KapThl BUJA «IIECTEPKa
OyOen», «aama uyepBei», «Ty3 Tped» U T. 1.

Case16. Jlano 1enoe uncio B Auamnasone 20—69, onpejenstomiee Bo3pacT (B roaax).
BbiBecTu CTpOKy-OIMMCaHWE YKa3aHHOTO BO3pacTa, 00ECIEeYuB MPaBUIIbLHOE CO-
IJIaCOBaHUE YHMCIIAa CO CIOBOM «ToJ», Hampumep: 20 — «aBaauarth Jer», 32 —
«TPUILIATH JBA TO7a», 41 — «COPOK OJIUH TOIY.

Case17. Jlano uenoe gucio B auamnazone 10-40, onpeaensroiiee KOJIUIECTBO yueo-
HBIX 3aJlaHUH TI0 HEKOTOpOWM TeMme. BBIBECTH CTPOKY-ONHMCAaHUE YKa3aHHOIO
KOJIMYECTBA 3aJaHUi, 00ECIeYMB MPaBWIHHOE COTJIAaCOBAHUE YHWCJIA CO CJIOBa-
MU «yueOHOe 3ajjaHuey», Hanpumep: 18 — «BoceMHaAaTh YUeOHBIX 3aJaHUI,

23 — «IBaanaTh TpU YUYEOHBIX 3adaHus», 31 — «TpuanaTh OAHO yuyeOHOE 3a-
JTAHUE.

Case18. [lano menoe umcio B nuanazone 100-999. BeiBecTu CTpOKy-OIUCaHUE
JAHHOTO 4Huciia, HanpuMep: 256 — «JIBECTH NAThIECIT 1iecTby», 814 — «Bo-
CEMBbCOT YEThIPHAILIATHY.

Case19. B BocrouHom kajeHmape NpuHAT 60-IETHHH LMK, COCTOSIIHNA u3 12-
JIETHUX TMOJIMKIOB, 0003HAaYaeMbIX Ha3BAaHUSIMHU IIBETA: 3€JE€HBIH, KPaCHBIMH,
YKENTHIN, OBl U YepHbId. B KaX10M MOIIKKIIE TO/Ibl HOCST Ha3BAHUS KUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPA, 3aiilla, JpaKoHA, 3MEH, JIOIIAIH, OBIIbI, 0OC3bSHBI,
KypHIlbl, co0aku ¥ cBUHBH. [0 HOMEpy roma omnpeaenuTh €ro Ha3BaHue, €Cliv
1984 ron — Hayano UMKIA: «roJ 3€JIEHON KPBICHD».

Case20. lanbl gBa mensix yucia: D (meHb) u M (Mecs), ONpeaessionue mpa-
BUJIbHYIO JaTy. BeiBecTH 3HaK 30/1MaKa, COOTBETCTBYIOIMMI 3TOM Aare: «Bomo-
aei» (20.1-18.2), «Pwi6p» (19.2-20.3), «OBen» (21.3-19.4), «Tenemy (20.4—
20.5), «bmmuzuens» (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «/le-
Ba» (23.8-22.9), «Becw» (23.9-22.10), «Ckopnuon» (23.10-22.11), «Crpe-
aemy (23.11-21.12), «Kozepor» (22.12-19.1).



6 Llmkn ¢ napameTtpom

For1. Jlaner mensie uncna K u N (N > 0). BeiBectu N pa3 uncio K.

For2. Jlansr aBa nienbix uncina A u B (A < B). BeiBecTn B Topsiike BO3pacTaHUs BCE
Hesble YUCIa, pacnoyiokKeHHble MexXy A u B (Bkitouas camu uucna A u B), a
TaKXe KOJIM4EeCTBO N 3TUX YUCEI.

For3. Jlansl nBa nenbix yncna 4 u B (A < B). BeiBectn B mopsiike yObIBaHUsSI BCE
LeNble YUCIa, PacloioKeHHble MexXIy A U B (He Bkiroyas umcia 4 u B), a
TaKXe KOJIMYECTBO N 3TUX YHUCET.

Ford. Jlano BemecTBeHHOE 4ynciao — IieHa 1 Kr koHder. BeiBectn cTtommocth 1,
2,...,10xr xouder.

For5'. [lano BemecTBeHHOE unciio — 1eHa | kr koHder. BeiBectu croumocts 0.1,
0.2,...,1kr koHder.

For6. Jlano BemiecTBeHHOE 4MCIIO — IieHa 1 kr koHpeT. BeiBectn ctommocts 1.2,
1.4,...,2kr koHder.

For7. danbr nBa nensix uucna A u B (A < B). Haiitu cymMMy BceX LENBIX YHCENT
0T A 10 B BKJIIOYUTEILHO.

For8. Jlans! nBa nensix uncia 4 u B (4 < B). Haiitu npousBefcHUE BCEX IICNIBIX

yucen oT 4 10 B BKIIOUUTENBHO.
For9. Jlaus! nBa nienbix uncia A u B (4 < B). HaliTu cymMy KBaJjpaTOB BCEX IIEJIBIX

yucen oT A 10 B BKIIFOUUTENBHO.
For10. [ano nenoe uucno N (> 0). Haiitu cymmy

1+12+13+...+1/N

(BELIECTBEHHOE YHCIIO).

For11. [lano nenoe uncno N (> 0). Haiitu cymmy
N2+ N+1)P+(N+2P2+...+(2N)*

(emoe 4uco).

For12°. Jlano uenoe unciao N (> 0). Haiitu npousseeHne
1.1-1.2-13-...

(N comHoO)xHUTENEN).

For13". Jlano nenoe uncino N (> 0). Haiiti 3HaueHUE BBIPAKSHUSI
1.1 —12+13- ...

(N cnaraemblX, 3HaKH 4epeAylOTCs). Y CIOBHBIN onepaTop HE UCIOJIb30BaTh.
For14. [lano uenoe uucio N (> 0). Halitu kxBajpaT JaHHOTO YKCIIA, UCTIONB3YS IS

€r0 BBIYUCIICHUS CIICIYIONIYI0 POpMYyITy:

N?=1+3+5+...+(2N- 1.



[Tocne mo0OaBieHUS K CyMME KaKJOTO CJIaraéMoro BBIBOJUTH TEKyIee 3Haye-
HHUE CYMMBI (B pe3ysbrare OyAyT BBIBEICHBI KBaJpaThl BCEX IENBIX YUCEN OT |
1m0 N).
For15". [lano BemectBenHoe uucio 4 u nenoe uucino N (> 0). Haiitu 4 B crerme-
HUA N :
AV =A4A-...-A
(uncna 4 nepemHoxarotcst N paz).
For16°. [lano BemectBenHoe uncio A u nenoe uucio N (> 0). Mcnons3ys oauH
IIMKJI, BEIBECTH BCE IICJIbIe cTerneHu unciaa A ot 1 1o N.
For17. Jlano BemectBenHoe uuciio 4 u menoe uucio N (> 0). Mcrmonb3ys onuH
IIUKJI, HAUTH CYMMY
1+A+A42+A4°+...+4".
For18. Jlano BemectBenHoe umucio 4 u nemnoe yucio N (> 0). Mcnonb3ys onuH
IIUKJI, HAUTH 3HAYCHHUE BBIPAYKCHUS
1 —A+A4*- A2+...+€1)'-4".
VY CIIOBHBIN OnepaTop HE UCIOJIb30BATh.
For19°. Jlano nenoe unciao N (> 0). Haiitu npoussecHue

N!'=12..:N
(N—gpakmopuan). UtoObl m30e€kaTh IEIOYMCICHHOTO IEPEIOTHEHHUS, BBIYHC-
JSTh 3TO TPOMU3BEICHUE C TMOMOINBIO BEIIECTBEHHOW MEPEMEHHONW W BBIBECTH

€ro KaK BEIIECTBEHHOE YHCIIO.
For20°. Tano uenoe yrcio N (> 0). Mcnonb3ys ouH UKJ, HAUTH CyMMY

IM+21+3'+...+N!

(Beipaxkenue N | — N—ghaxmopuan — 0003Ha4aeT MPOU3BEICHNUE BCEX IEIBIX
yucen oT 1 o N: N!=12- . :N). UtoObl u36exkaTh 1IJIOYUCICHHOTO TEpe-

IMOJHCHUA, IIPOBOAWTH BBIYHUCIICHHA C IIOMONIIBIO BCIICCTBCHHBLIX IICPCMCHHBIX

Y BBIBECTH PE3YyJIbTAT KaK BEIIECTBEHHOE YUCIIO.
For21. lano nemoe yucio N (> 0). Mconp3ys OQUH MUKII, HAUTH CyMMY
1+1/(1H)+1/Q2HY+1/3@Y+...+1/(N))
(Beipaxxkenue N | — N—gpakmopuan — 0003HAYaET MPOU3BEIACHUE BCEX IETBIX
yucen oT l fo N: N!=12- . :N). [lonyueHHoe uncino sBisieTcss npuoIu-
YKCHHBIM 3HAYE€HHEM KOHCTaHTHI e = exp(1).
For22. Jlano BemectBeHHoe umcio X u menoe uucino N (> 0). Haiitm 3HadueHme
BBIPKCHUS
1+ X +XYQ2)+...+ X" /(N))
(N!=12-...-N). [lonydyeHHOE YHCIIO SIBISIETCS MPUOIMKEHHBIM 3HAYCHUEM
byHKUIMU exp B TOUKe X.
For23. Jlano BemectBenHoe uuciio X u neinoe uucino N (> 0). Haiitu 3HaueHue



BBIPKEHUS
X - X3+ X5 - ..+ (DY XN +1))

(N!=1-2-.. +N). llony4yeHHOE YUCIIO SIBISCTCS MPUOIUNKEHHBIM 3HAUYCHHEM
(GyHKUUMU SIn B TOUKE X.

For24. Jlano BemectBenHoe uuciio X u neioe uucino N (> 0). Haiitu 3HaueHue
BBIPAKEHUS

1 -X%2N)+XY4) - ...+ (DYV-XV/(2N))

(N!=12-...N). [lonydyeHHOE YHCIIO SIBJISICTCS MPUOIMKEHHBIM 3HAYECHUEM
(GyHKUIMU COS B TOUKE X.

For25. Jlano BemectBennoe umcino X (X |<1) u memoe ymcio N (>0). Haiitu
3HAUYCHUE BBIPAKECHUS

X —X*2+X%3- ...+ DV XV/N.

[TorydeHHOE YUCIIO SBISACTCS MPUOIMKEHHBIM 3HaueHneM (QyHKIHH In B TO4-
ke 1 +X

For26. Jlano BemectBenHoe uucio X (|[X|<1) m uenoe uucio N (>0). Haittu



3HAYEHWE BBIPAKEHUS
X —X°3+X°5- ...+ DV-X*MY/2 N+).
[ToydeHHOE YHCIIO SBISICTCS] MPUOIMKEHHBIM 3HAYeHHEM (DYHKITMU arctg B
TOuke X.
For27. Jlano BemectBenHoe umcino X (X |<1) u memoe yucimo N (> 0). Haiitn
3HAYCHHUE BBIPAKCHUS
X+1X°%23)+13-X%24-5)+...+
+13..-(2N-1)X*"2 4 ... (2N)(@2-N+1)).
[TomydeHHOE YHCIIO SIBISIETCS MPUONMKEHHBIM 3HAYeHUEM (PYHKIIMU arcsin B
TOYKE X.
For28. Jlano BemectBenHoe uncino X (X |<1) u memoe yucimo N (> 0). Haiitn
3HAYCHHE BBIPAKCHUS
1+X/72-1-X%24)+13X%246) -...+
(D" 13 ... 2N=-3)X"/2:4-..:(2N)).
I[TonydeHHOE YMCIIO ABJSETCSA NMPUOIMKEHHBIM 3HAYeHHeM (QYHKIHH  1+X .

For29. Jlano nenoe yucino N (> 1) u JABE BEIIECTBEHHBIC TOYKH HA YHCIOBON OCH:
A, B (A < B). Otpe3ok [4, B] pa3out Ha N paBHbIX 0Tpe3koB. BriBectn H —
JUTMHY Ka)KJIOTO OTPE3Ka, a TaKXKe HabOop TOYEK

A, A+H, A+2H, A+3H, ..., B,
oOpasyronuil pazdouenue orpeska [4, B].

For30. /lano nenoe uucino N (> 1) u ABE BEIIECTBEHHBIC TOYKU HA YHCIOBOH OCH:
A, B (A < B). Otpe3ok [4, B] pa36ut Ha N paBHbIX O0Tpe3koB. BriBectu H —
JUTMHY KaXXJIO0TO OTpe3ka, a Takke 3HaueHus: ¢yHkiuu F(X ) = 1- sin(X ) B
TOYKax, pa30uBarouX OTpe30oK [A4, B]:

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

For31. lano nenoe guciao N (> 0). ITocieqoBaTenbHOCTh BEIIECTBEHHBIX Ynce A
OTIPEICISIETCS CIASAYIOIINM 00pa3oM:

Ao =2, Ak =2+ 1/Ak1, K=1,2,....
BriBectn snemenTnl A1, A2, . .., An.

For32. lano nenoe guciao N (> 0). ITocieaoBaTeIbHOCTh BEIIECTBEHHBIX YHCe Ay
OTIpEJICNISIETCS CIAEAYIOIIMM 00pa3oM:

Ao =1, Ak = (Ao + 1D/K, K=1,2,....
BriBectn 3nemeHThl A1, A2, . .., An.

For33". Jano nenoe unciao N (> 1). I[locnenoBareabHOCTD yucen Pubonauuu Fy
(emoro TUIA) onpeeseTcs CISAYIOIUM 00pa3oMm:

Fi=1, Fo=1, Fy=Fxs+Fe1, K=3,4,....



BreiBectu snementol Fi, Fo, ..., Fy.
For34. lano nenoe uuciao N (> 1). IlocieqoBaTeIbHOCTh BEIIECTBEHHBIX YKCe Ay
OTIpeICIIICTCS CIECAYIOIMIMM 00pa3oM:
A =1, As =2, Ak = (A2 + 2:Ak-1)/3, K=3,4,....
BriBecTtn 3nemenTsl A1, As, . .., An.
For35. Mano nenoe uncino N (> 2). [locienoBareabHOCTh HENIbIX Yncell Ay Ompe-
JENsIeTCA CIEYIOIUM 00pa3oM:
A1 =1, As =2, As =3,
Ak = A1 + Axc2 = 2°A -3, K=4,5,....

BriBecTu snemeHTHl A, As, . .., An.

BrnoxeHHble UuKnbl

For36°. Jlansr nienbie monoxurenbHbie ynucaa N u K. Haiitn cymmy
1“+2+  + N~
YroObl u30ekKaTh IEIOYUCICHHOTO IEPEHOJIHEHUS, BBIUUCIATh ClaracMble

OTOM CYMMBI C IIOMOIIBK) BELIECTBEHHOU IIEPEMEHHOW U BBIBOJUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YHUCJIO.

For37. lano nienoe uucino N (> 0). Haiitu cymmy
1"+2*+  +N'.
YroObl W30eXKaTh IICJIOYHUCICHHOTO IEPEIOIHCHHS, BBIUUCIATH CllaracMble

TOM CYMMBI C IOMOIIBK BEHIECTBEHHOW IEPEMEHHOW U BBIBOJUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YUCJIO.
For38. lano nienoe uucino N (> 0). Haiitu cymmy
lN + 2N—1 + + Nl.
YroOsl u30ekKaTh IETOYNUCICHHOTO TIEePEMOJHCHUSI, BBIYHCIATH CllaracMble
OTOM CYMMBI C IOMOIIBK BEHIECTBEHHOW IIEPEMEHHOW W BBIBOJUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YUCIIO.

For39. Jlausl nienbie monoxutenbhbie yncia A U B (A < B). BeiBecTH Bce IielbIe
4yucia oT A 10 B BKIIOUHUTENBHO; IPU 3TOM KaKI0€ YUCIO JOJLKHO BBIBOJUTHCA
CTOJIbKO pa3, KAaKOBO €ro 3HaueHWe (HamphMep, YUCIO 3 BBIBOAMUTCS 3 pasa).

For40. [lansr nensie uncina A u B (A < B). BeiecTn Bce nenbie uucia ot 4 1o B
BKJIFOYUTEIBHO; TIPU 3TOM YUCIO A JTOJDKHO BBIBOAUTHCS 1 pa3, umcino 4 + 1
JIOJ>KHO BBIBOJIUTHCA 2 pasza u T. 1.



7 Llukn ¢ ycnoBuem

While1°. Jlauer monoxwurensubie unucia 4 u B (A > B). Ha otpeske mmuHbl A
pa3MenieH0 MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JJIUHBI B (0e3
HajnoxeHui). He ucnonp3ysd onepanuy yMHOXEHUS W JEJICHHS, HAUTH JUITHMHY
HE3aHATON 4acTH OTpe3Ka A.

While2®. lanbr monoxxurenpHble uncia 4 u B (A > B). Ha otpe3ke amuHbl A pas-
MEIICHO MaKCUMaJIbHO BO3MOYKHOE KOJIMYECTBO OTPE3KOB JIMHBI B (0e3 Hajo-
*keHuil). He ucnonp3ys onepanuyd YMHOKEHHUSI W JCIICHUS, HAUTH KOJMYECTBO
OTPE3KOB B, pa3MEIIEHHBIX Ha OTPE3KE A.

While3. Jlansr nienbie monoxkutenpHble uncina N u K. Mcnonb3ys TOJIBKO Omepariu
CIIO)KCHUS W BBIYMTAHUWS, HAUTH YacTHOE OT JejeHus Hameiao N Ha K, a Takxke
OCTaTOK OT 3TOTO JICTICHUS.

While4®. Tano uenoe uuciao N (> 0). Eciu oHO sSBISICTCS CTEICHBIO YHUCaa 3, TO
BbIBECTH TRUE, €CITH HE SIBJIICTCS — BBIBECTH FALSE.

While5. [ano nemoe gucio N (> 0), sBisironeecss HEKOTOPOW CTETEHBIO YHcia 2:
N = 2*_ Haiitu uenoe uncino K — nokaszaTesb 3TO CTEIEHU.

While6. /lano menoe wuciio N (> 0). Haiitu osouinoii gpakmopuan N :

N!'=N-(N-2)(N-4). ..
(mocyieHU COMHOKUTEIb paBeH 2, eciu N — ueTHoe, u 1, eciiu N — Heder-
HOe). UToOBI M30eKaTh IEIOYMCIICHHOTO MEPENOHEHUS, BEIYUCIATh 3TO TPO-
U3BEJICHUE C IMOMOIIBIO BEIIECTBEHHOW MEPEMEHHON M BBIBECTH €T0 KakK Bellle-
CTBCHHOE YHCJIO.

While7°. ano nemnoe uuciio N (> 0). Haiitm HaumeHbIIIee I11€JI0€ MOJIOKHUTEITHLHOE
gncno K, KBagpaT KOToporo mpeBocxoaut N : K* > N. OyHKIMIO W3BICUYCHUS
KBaJIPAaTHOTO KOPHS HE UCIOJIb30BaTh.

While8. /lano nenoe uncino N (> 0). Haiitu HanGombIiee menoe uucio K, KBajapar
KOTOporo He npeBocxomur N : K’< N. ®OyHKUMIO M3BICYEHHS KBaIPATHOIO
KOpPHSI HE UCTIOJIb30BaTh.

While9. Hano nenoe uucino N (> 1). Halith HamMeHbIee Iieioe 4ucio K, mpH
KOTOPOM BBIIIOJIHSAETCS HEPaBeHCTBO 3 > N.

While10. lano uenoe uucio N (> 1). Halitu HamOGosbinee menoe uyucino K, mpu
KOTOPOM BBINOJIHAETCS HepaBeHCTBO 3¢ < N.

While11°. Jlano nemoe uucio N (> 1). BeiBecTn HaMMeEHbIIIee U3 MENBIX dncel K,
JUIsl KOTOpbIX cymMma 1 +2 + .. . + K Oyzaer Gosblie uiu paBHa N, U caMy 3Ty
CyMMY.



While12". lano nenoe uucio N (> 1). BeiBectn HanOombInee u3 1enbix uncen K,
JUIsl KOTOpbIX cymMma 1 + 2 + . . . + K OyJeT MeHbllle Wi paBHa N, U caMy 3Ty
CYMMYy.

While13. Jlano umcno 4 (> 1). BeiBecTn HauMmeHbIIee M3 MENbIX uyucen K, IS
KOTOpbIX cymma 1 + 1/2 + ...+ 1/K Oyner Gomnbliiie A, 1 camy 3Ty CyMMYy.
While14. Jlano uuciio 4 (> 1). BeiBectn HauOousbliee M3 HEIbIX uncen K, Juis
KOTOpbIX cymma 1 + 1/2 + ... + 1/K Oynet meHbie A, U camy 3Ty CyMMYy.
While15. Hauanbenbrit Bkitan B 6anke paBer 1000 py0. Uepes kaxaplii MecsIl pas-
Mep BKJIaJla yBEIMYUBACTCS Ha P MNPOLEHTOB OT UMermleics cyMMmbl (P —
BelecTBeHHOe unciio, 0 < P < 25). 1o nanHOMy P omnpeaenuTh, yepe3 CKOJIbKO
MecsleB pazmep Bkiaga npeBbicuT 1100 py0., 1 BbIBECTH HaWJEHHOE KOJIUYe-
cTBO MecsleB K (11ej0e 4ucio) U UTOTOBBIA pa3Mep BKJana S (BEUIECTBEHHOE

YHUCJTIO).

While16. CnopTcMeH-JIBDKHUK Hayall TPEHHPOBKH, MPOOEkKaB B TEPBBIA JICHb
10 xm. Kaxknmprit cnemayromuii eHs OH YBEIWYHMBAI JJIMHY npobera Ha P mpo-
IIEHTOB OT mpobera npeasiaymero aas (P — BemectBennoe, 0 < P < 50). Ilo
JTaHHOMY P ompenenuTh, Mocie KaKoro JHS CyMMapHBIA MpOoOer JBDKHHUKA 3a
Bce qHU npeBbIcUT 200 KM, U BBIBECTH HaJIEHHOE KOJWYeCcTBO AHEH K (1ernoe)
Y CyMMapHbIi po0er S (BEeIeCTBEHHOE YUCIIO).

While17. Hano nemoe uucio N (> 0). Mcnonws3ys omnepanuy JCACHHS HAIEIO H
B3STHS OCTaTKa OT JCJICHHSI, BRIBECTH BCE €T0 IU(PBI, HAYWHAS C CAMOU MPaBOU
(pa3psiaa eauHUL).

While18. Hano mnenoe umcimo N (> 0). Mcronb3ys omeparuu JeJICHUS HAIEIO U
B3STHSl OCTaTKa OT JCJIICHHsI, HAWTH KOJMYECTBO M CyMMY €ro IHdD.

While19. dano nenoe uuciao N (> 0). Mcnonw3ys onepanuu AejeHUs HAICIO U B3s-
TUSL OCTAaTKa OT JEJICHUs, HAWTH YHCIIO, MOJYYCHHOE TP MPOUYTESHUH umcia N
CIpaBa HaJEBO.

While20. Tano nenoe uncio N (> 0). C momomplo orepanuil JejieHUus Harelo
U B3ATHUSI OCTaTKa OT JIEJICHUS OINpPEAeNIUTb, UMEETCS JIM B 3amucu uucia N
mudpa «2». Ecam umeercs, To BeiBecT TRUE, €ClIM HET — BBIBECTH FALSE.

While21. Jlano nenoe umcio N (> 0). C momomnipio omeparnuil JejieHUs Harelo
U B3ATHSA OCTaTKa OT JEJCHHS ONpPENeTuTh, UMEIOTCS JIM B 3amucu 4ucia N
HeueTHble UGpel. Ecin umeroTcs, To BbiBeCTH TRUE, €CIM HET — BBIBECTH
FALSE.

While22". [lano nienoe uucio N (> 1). Eciu oHO sIBIsSIeTCS npocmwsim, TO €CTh HE
UMEET MOJOKUTEIBHBIX JIeTUTeNe, kKpome 1 u camoro ceds1, To BeiBecTd TRUE,



WHa4e BBIBECTH FALSE.
While23°. Jlansl 1enbie moiaoKuTeabHble Yncia A u B. Haltu ux naubonvuiutl
oowui oenumens (HOJN), ucnonsiys arcopumm Eexnuoa:
HO/(4, B) = HOJI(B, A mod B), eciu B  0; HO/I(4, 0) = A.
While24. 1ano nemnoe uuciio N (> 1). IlocinenoBareabHOCTD yucenr Pubonauuu Fy
OIIPENCISICTCS CISAYIOIIMM 00pa3oM:

F,=1, Fo=1, Fy=Frs+ Fra, K=3,4,....
[IpoBeputsh, siBnsgercs au uncio N uuciom duboHauyuu. Ecnum sBisercs, To
BbIBeCTH TRUE, €Cli HET — BBIBECTH FALSE.

While25. dano memoe uucino N (> 1). Haittu mepBoe unciao ®duboHaduu, 00b-
mee N. (onpenenenue uyucen Pubonauyyu naHo B 3ananuu While24).
While26. Jano nemoe unciao N (> 1), aBustomeecs uuciom dubonauuu: N = Fi
(ompenenenue uucen Puobonauuu mano B 3amanum While24). Halitu nenbie
yucna Frq u Fy — mpensinyniee U nocieayromiee urncia Oubonaqyyn.
While27. dano nenoe uncmo N (> 1), spiusromeecs unciom ®ubonayum: N = Fy
(ompenenenue uucen Dubonayuu nano B 3amanun While24). Haiitu uenoe
yncino K — nopsiikoBblid HoMep uncina @udonayun N.
While28. /Tano BemiectBerHHoe unciao € (> 0). [TociienoBaTeabHOCTh BEIIECTBEHHBIX
qucell Ax ONpenesaeTcs CICIyIONUM 00pa3oMm:
A =2, Ak =2+ 1Ax1, K=2,3,....
Haiitn mepBbii u3 HOMepoB K, Uil KOTOPBIX BBIIIOJIHAETCS  yCIIOBHE
|Ax - Ak-| < &, ¥ BBIBECTH 3TOT HOMEP, a TaKXKe yucia Ax-1 1 Ag.
While29. [lano BemectBerHoe uucio € (> 0). [TocimenoBaTeIbHOCTh BEIIECTBEHHBIX
gucen Ax Ompeaensercs CIenyonuM o0pa3oMm:
A, =1, As =2, Ak = (A2 + 2 Ax-1)/3, K=3,4,....
Haiitn mepBbii u3 HOMepoB K, Uil KOTOPBIX BBIIIOJHSETCS  YCIIOBUE
|Ax - Ax-1| < &, ¥ BBIBECTH 3TOT HOMED, a TaKXKe uucaa Ax1 1 A.
While30. [aubl monoxxurenbhbie umcia A, B, C. Ha npsMoyroibHUKe pa3me-
pa A xB pa3MeleHO MaKCHMaJbHO BO3MOXXHOE KOJHUYECTBO KBAJpPaTOB CO
ctopoHoir C (6e3 HanoxkeHuit). HailTu KoJIMYECTBO KBaJapaToOB, pa3MEIIEHHBIX
Ha MpsMoyToiabHUKe. Onepanuy yMHOKEHHSI U JIEJICHUs HE HCIIOIh30BaTh.

8 NocnepoBaTenbHOCTU

Bo Bcex 3amaHugX JaHHOW TpYMIbl MPEAINOJIaraeTcsi, YTO UCXOJHBINH HA0Op
COJICP)KUT HEHYJIEBOE YHCIIO DJIEMEHTOB (B 4acTHOCTH, 4uciio N Bceraa Ooblie



HyJis1). B 3ananusx Ha 00paboTKy HeCKOJIbKMX HabopoB uucen (Series29—Series40)
KOJINYeCTBO HabOpoB K Takke BCerja sBISETCS HEHYJIEBBIM.

Series1’. JlaHbl IecsaTh BEMICCTBEHHBIX uncell. HaiiTu ux cymmy.

Series2. JlaHbl JiecsaTh BEIICCTBEHHBIX Yncel. HalTh MX mpou3BecHHUE.

Series3. laHbl qecsaTh BENICCTBEHHBIX uncen. Haitn ux cpennee apudmerndeckoe.

Series4. Jlano nenoe umciao N u HaOop u3 N BElIECTBEHHBIX 4mceld. BriBecTn
CYMMY M TPOM3BEJICHUE YKCE] U3 JIAaHHOTO Habopa.

Series5. Jlano nenoe uucio N u HaObop U3 N TOJOXKHUTEIBHBIX BEIIECTBCHHBIX
yrcen. BbIBeCTH B TOM jke€ TOpPSJKE LENbIe YacTH BCEX YHCENT M3 JAHHOTO
HaOopa (Kak BEIIECTBEHHBIE YMCJA C HYJIEBOW JAPOOHON YacThi0), a TaKKe
CYMMY BCEX ILIEJbIX YacTeH.

Series6. Jlano menoe uyucio N u HabOp M3 N TOJOKHUTEIBHBIX BEIIECTBECHHBIX
yrcen. BbIBeCTH B TOM jk€ MOPsIKE APOOHBIC YACTH BCEX YHUCEN W3 JIaHHO-
ro Habopa (Kak BELIECTBEHHBIE 4YMCIA C HYJIEBOW LEJIOM 4YacThl0), a TaKKe
NPOM3BEICHUE BCEX IPOOHBIX YaCTeH.

Series7. lano nenoe yucio N u Habop u3 N BEIICCTBCHHBIX uucell. BriBecTH B
TOM K€ MOPSIKE OKPYTJIIEHHBbIC 3HAUCHUSI BCEX YHCEN M3 JAHHOTO Habopa (Kak
IeJIbIC YMCIIA), a TAKKEe CYMMY BCEX OKPYIJICHHBIX 3HAUCHHIA.

Series8. Jlano nenoe urcio N u HaOop u3 N IENbIX Yucell. BeIBecTH B TOM Xke
MOPS/IKE BCE YETHBIC YMCIIa U3 JAHHOTO HA0OPa U KOJMYECTBO K TaKHMX YHCEIL.
Series9. Jlano nenoe uncio N u Habop u3 N IeIbIX ducell. BbIBecTH B TOM XKe
HOPSIIKE HOMEpa BCEX HEYETHBIX YHMCE U3 JAHHOrO Habopa W KoJuvecTBO K
TaKUX YHCEL.

Series10. ano menoe uncino N u Habop u3 N 1enbix uncen Eciau B Habope
UMECIOTCSI TIOJIOKHTEIbHBIC YHCIIa, TO BhIBECTH TRUE; B NPOTHBHOM CiIyd4ac
BbIBECTH FALSE.

Series11. Jlansl nenbie yncna K, N u Habop u3 N 1enbix uncen. Ecou B Habope
UMEIOTCS YKclia, MeHbIHe K, TO BEIBECTH TRUE; B IPOTUBHOM CJIy4ae BHIBECTH
FALSE.

Series12. Jlan HaOop HEHYJCBBIX IENBIX YKCEN;, MPU3HAK €r0 3aBEPIICHUS — YHC-
7o 0. BeiBecTu KOJIMYECTBO YMceN B Habope.

Series13. /lan HaOOp HEHYJEBBIX HEIBIX YUCEN; MPU3HAK €r0 3aBEPIICHUS — YHC-
70 0. BeiBecTH cyMMy BCEX TOJIOKUTEIBHBIX YETHBIX YHCEN U3 JaHHOTO Habo-
pa. Ecau tpebyemble uncia B HaOope OTCYTCTBYIOT, TO BbiBecTH (.

Series14. Jlano nenoe uncino K U HaOOp HEHYJIEBBIX IENBIX YKCENT, MPU3HAK €ro
3aBepiieHuss — uucio 0. BeiBecTn KonmmyecTBO uncen B HaOope, MeHbINX K.



Series15°. Jlano menoe uucio K ¥ HaOOp HEHYJEBBIX IENbIX YUCEN; MPU3HAK €ro
3apepmieHnss — uuciao (. BeiBectn HOMEp mepBoro ymucia B Habope, Oosble-
ro K. Ecim Takux umcen HET, TO BeiBecTH 0.

Series16°. Jlano nemoe umcino K u HAOOp HEHYJEBBIX IENBIX YHCET; MPU3HAK
ero 3aeepiieHus — uyucio 0. BeiBecT HOMEp MOCIEAHEro 4uciia B Habope,
oonbirero K. Eciou Takux yucen HeT, TO BbiBecTH 0.

Series17°. JlaHo BemiecTBEHHOE 4uCIO B, 1iemoe yuciao N u Habop u3 N Be-
IICCTBEHHBIX YHCEJI, YIIOPSIOYCHHBIX 10 BO3PACTAHHMIO. BBIBECTH 3JIEMEHTHI
Habopa BMECTE C YHCIIOM B, COXpaHss YIOPSAA0YECHHOCTh BRIBOJIUMBIX YHCE.
Series18. Jlano uenoe umciao N u HaOop w3 N LEJIBIX YHCEN, YHOPSIOYCHHBIN
10 Bo3pacTaHu0. [[aHHBIA HA0Op MOXKET COJEpPkKaTh OJIMHAKOBHIEC DJIEMEHTHI.
BriBecTr B TOM e TOPAJIKE BCE Pa3IMYHbIE AJIEMEHTHl JaHHOTO Habopa.

Series19°. Jlano nenoe uucio N (> 1) u HaOop u3 N meislx yucell. BeiBecTn Te
AJIEMEHTHI B HAO0OpE, KOTOPBIE MEHBIIIE CBOETO JICBOTO COCeNa, U KOMMIEeCTBO K
TaKHUX AJIEMEHTOB.

Series20. [ano neinoe uucio N (> 1) u Habop u3 N mensix umcena. BeiBecTn Te
AJIEMEHTHI B HA00pE, KOTOPBIE MEHBIIIE CBOETO MPABOTO COCENa, M KOIMIeCTBO K
TaKUX JICMEHTOB.

Series21°. [lano uenoe uncio N (> 1) u Habop u3 N BeliecTBeHHbIX yucel. [IpoBe-
puTh, 00pa3yeT JIM JIaHHBIH HAO0Op BO3PACTAIONIYIO MOCIIEI0BATEIbHOCTh. Ecimun
oOpa3yeT, To BeiBecTd TRUE, €Cliii HeT — BBIBECTH FALSE.

Series22. Jlano nesnoe uncio N (> 1) u HaObop u3 N BelIeCTBEHHbIX uncen. Eciu
JTaHHBIM HAOOp 00pa3yeT yOBIBAIOLIYIO MOCIEAOBATEIBHOCTh, TO BbIBECTH 0;
B MPOTUBHOM CIlydae BBIBECTH HOMEpP MEPBOTO YHUCIIA, HAPYIIAIOIIETO 3aKOHO-
MEPHOCTb.

Series23. [lano nenoe yuciao N (> 2) u HaOop u3 N BemiecTBeHHBIX unces. Habop
HA3BIBACTCS NUIO00OPA3HLIM, €CITM KaKIBIH €ro BHYTPEHHHUU JJIEMEHT JHO0O
Oonble, TMO0 MEHbIIE 000MX CBOMX COCENE (TO €CTh SIBISETCS «3yOIOM»).
Ecnu nannbpiii HaOop sIBISIETCS MUJI000pa3HBIM, TO BbiBecTH (0; B MPOTHBHOM
cllydae BBIBECTH HOMEpP TEPBOTO 3JIEMEHTA, HE SBISIOMIETOCS 3YOIIOM.

Series24. Jlano nemoe yucio N u Habop u3 N ICNIbIX YHCEI, COAEPIKALIUN I10
KpailiHell Mepe nBa HyJid. BbiBecTu cymmy yucen W3 JJaHHOTO Habopa, pacmo-
JIO’)KEHHBIX MEXIy TMOCICTHUMHU IBYMS HYJISIMHU (€CIHM TOCIEIHUE HYIU HUITYT
noApsia, To BeieecTH 0).

Series25. Jlano nenoe uyucio N U Habop W3 N IENbIX YUCEN, COACPIKAIIUN T10
KpaifHe#l mMepe aBa HyJsl. BeIBecTH cymMMy dmcen W3 JaHHOTO Habopa, pacro-



JIOKEHHBIX MEXIY MEPBBIM U MOCICAHUM HyJIeM (€CIHM MEepPBBI U MOCIEeTHUN
HYJIM UAYT NOAPAN, TO BbIBECTH 0).

BnoxeHHble uukKnbl

Series26. Jlaubr nensie yncna K, N u HaOop u3 N BEIIECTBEHHBIX 4YHceld: A1,

As, . .., Ay. BeiBecTn K-¢ cTeneHW 4yucea U3 JaHHOTO Habopa:
(Al)Ka (AZ)Ks RS (AN )K'

Series27. [lano uenoe yucio N u Habop u3 N BelICCTBEHHBIX uncenl: A1, As, . . .,
Ay . BBIBECTH CIIEAYIOIINE YHCIIA:

A1, (A2)%, ..., (Av-)V, (An)".

Series28. [lano uenoe yucio N u Habop u3 N BelICCTBCHHBIX uncenl: A1, As, . . .,
Ay . BeIBecTH ciieayrolyme yncia:

ADY, (DM, .. ., (Av-1)?, An.

Series29. [lans! nensie uncaa K, N, a taxke K HaOOpOB IENIbIX Yrcel 10 N 3JIeMeH-
TOB B Ka)XJIOM HaOope. BeiBecTH OOIyI0 CYMMY BCEX 3JIEMEHTOB, BXOJSIIHMX B
JaHHBIE HA0OPBI.

Series30°. Hdansr nensie ynciaa K, N, a Takke K HaOOPOB IEIbIX ducen mo N djie-
MEHTOB B KakJIoM Habope. [ kaxaoro Habopa BBIBECTH CyMMY €TI0 3JIEMEH-
TOB.

Series31. Jlausl nessie yncaa K, N, a Taxke K HaOOpOB IeNbIX yucena mo N a3je-
MEHTOB B Ka)kJIoM Habope. HaiiTu koau4uecTBO HAOOPOB, COAEPIKAIIMX YHCIIO 2.
Ecnu Takux HabopoB HeT, TO BbiBecTH 0.

Series32. Jlausl 1ienbie unciaa K, N, a taxke K HaOOpOB LeabIx 4ucel mo N ajie-
MEHTOB B KakjioM HaOope. Jljis Kaka0ro Habopa BBIBECTH HOMEP €ro MepBOro
aJIeMeHTa, paBHOro 2, wiu yucyio 0, eciiv B JaHHOM HaOOpe HET JIBOCK.

Series33. [lansl nensie uncaa K, N, a Taxke K HaOOpOB IENIbIX Yrcel 10 N dJIeMeH-
TOB B KaxaoM Habope. [ Kakmoro Habopa BBIBECTH HOMEP €T0 IOCIICIHErO
3JIeMeHTa, paBHOro 2, wiu yucio 0, ecii B JaHHOM HaOOpe HET JIBOECK.

Series34. Jlauwr nensie unciaa K, N, a taxke K HaOOpOB LEabIX ymcen mo N diie-
MEHTOB B KaXJIoM HaOope. [ kakaoro Habopa BBINOJHUTE CIIEAYIONIEe JCH-
CTBHE: €CJIM B HA0OPE COACPIKHUTCS YHCIIO 2, TO BBIBECTH CYMMY €0 3JICMEHTOB;
eciu B HaOOpe HET JBOEK, TO BhiBecTU ().

Series35. Jlano nemoe umciao K, a takke K HaOOpOB HEHYJEBBIX IIEIBIX YHCEIL.
[Tpu3HakoM 3aBeplieHHs KaKaoro Habopa sisisiercs unciao 0. Jis kakaoro Ha-
Oopa BBIBECTH KOJIMYECTBO €0 JIEMEHTOB. BhIBecTH Takke o0Iee KOJTHMYECTBO
AJIEMEHTOB BO BCEX HAOOpax.



Series36. Jlano nenoe umcio K, a takke K HaOOpOB HEHYJIEBBIX IIEJBIX YHCEIL.
Kax it Habop COAEPIKUT HE MEHEE JBYX 3JIEMEHTOB, ITPU3HAKOM €ro 3aBep-
mieHust sBasiercs yuciio 0. Hailit xonmmvecTBO HaOOPOB, 3JEMEHTBI KOTOPBIX
BO3paCTaroT.

Series37. Jlano nenoe uncio K, a takke K HaOOpOB HEHYJIEBBIX IIEJBIX YHCEIL.
Kaxpiii Habop COAEPIKUT HE MEHEE JBYX 3JIEMEHTOB, ITPU3HAKOM €ro 3aBep-
mieHust siBasiercs uuciio 0. Haiit xommvecTBO HaOOpPOB, 3JEMEHTBI KOTOPBIX
BO3PACTaIOT WK yOBIBAIOT.

Series38. Jlano nenoe uncio K, a takke K HaOOpOB HEHYJIEBBIX IIEJBIX YHCEIL.
Kaxpiii Habop COAEPIKUT HE MEHEE JBYX 3JIEMEHTOB, ITPU3HAKOM €ro 3aBep-
mieHust sBisiercs yucio 0. J[s kaxaoro Habopa BBIMOJHHUTH CICIYyOINEe JCH-
CTBHE: €CJIM JJIEMEHThI Habopa BO3pPAacTaiOT, TO BBIBECTH |; €CIIU 3JIEMECHTBI
HaOopa yObIBalOT, TO BBIBECTH - 1; €CIM 3J€eMEHThl Habopa HE BO3pPACTAIOT U
HE yObIBaroT, TO BbiBecTH 0.

Series39. Jlano nenoe umcio K, a takke K HaOOpPOB HEHYJEBBIX IIEIBIX YHCEIL.
Kaxpiii Habop COACPKHUT HE MEHEe TPEX 3JIEMEHTOB, IMPU3HAKOM €ro 3aBep-
mreHus sBisercs yuciao 0. Haiitu konmuecTBO MUII000pa3HbIX HAOOPOB (orpe-
JejeHrue muiaoo0pa3Horo Habopa J1aHo B 3alaHuM Series23).

Series40. Jlano nenoe umcio K, a takke K HaOOpOB HEHYJIEBBIX IIEIBIX YHCEIL.
Kaxpiii Habop COACPKHUT HE MEHEe TPEX 3JEMEHTOB, IMPU3HAKOM €ro 3aBep-
mieHus sBisiercs yucio 0. JIs kaxaoro Habopa BBIOJHHUTH CICIYyOINee JCH-
CTBUE: €CJIM HAOOp SABJISETCS MUJIO00pa3HbIM (CM. 3aiaHue Series23), TO BbIBE-
CTH KOJHYECTBO €r0 3JEMEHTOB; B MPOTUBHOM CJIy4ae BHIBECTH HOMEP IIEPBOTO
9JIEMEHTA, KOTOPBIH HE SIBJISIETCS 3yOIIOM.

9 MMHUMYMbI U MAKCUMYMBbI

Jns pemeHus 3agaHui U3 JAHHOM TPYNIIBI CIEAYET MCHOJB30BATh «OJIHOIPO-
XOJHBIE» aJTOPUTMBI, MO3BOJIAIOIINE MOJYYUTh TPEOyeMbId pe3yibTaT Mocie 00-
HOKpammuo2o MpOCMOTpa Habopa MCXOAHBIX JaHHBIX. OJHONPOXOAHBIE AITOPUTMBI
00Ja1al0T Ba)XXHBIM TMPEUMYIIECTBOM: JJII HUX HE TpeOyeTcs XpaHUTh B MaMATU
OJIHOBPEMEHHO BeCh HA0OpP JAHHBIX, TO3TOMY IPHU MPOrPAMMHON peaau3aluy 3THX
AIITOPUTMOB MOJCHO He UCNONb306AMb MACCUBHI.

Bo Bcex 3amaHusx MaHHOW TPYNIBI MPENOoaraeTcs, YTO UCXOAHBIA Habop co-
JIEPKUT HEHYJIEBOE KOJUYECTBO AJIEMEHTOB (B 4aCTHOCTH, uucio N Bcerna Oosiblie
HYJISA).



Minmax1®. Iano nenoe uyucino N u Habop u3 N uucen. HaiiTu MUHUMAIbHBIN U

MaKCUMAJIbHBIA W3 3JIEMEHTOB JAHHOTO Ha0opa U BBIBECTH MX B yKa3aHHOM
oS AKE.

Minmax2. [lano nenoe uncio N u Habop u3 N MPSIMOYTOJLHUKOB, 33JaHHBIX CBO-

UMHU CTOpOHaMU — mapamu uucen (a, b). HaliTu MUHMMAaNbHYIO IJI0IIAb Tps-
MOYTOJIbHMKA U3 JAHHOTO Habopa.

Minmax3. /lano nenoe uncio N u Habop u3 N HPSIMOYTOJbHUKOB, 33JJaHHBIX CBO-

UMH CTOpOHaMHU — mapamu umcen (a, b). HailTh mMakcMManbHBIN MEepUMETp
IPsIMOYTOJIbHUKA U3 JaHHOTO Habopa.

Minmax4. [ano uenoe yucio N u Habop u3 N gucen. Haiitu HOMep MUHIMAJILHOTO

DJIEMCHTA U3 JaHHOTI'O Ha60pa.

Minmax5. Jlano tienoe uucino N u Habop u3 N map uucen (m, v) — JaHHBIE O Mac-

ce m B o0beMe Vv JeTajcii, M3rOTOBJICHHBIX M3 PAa3IMYHBIX MaTepuayioB. Brie-
CTH HOMEp JCTaJli, U3TOTOBJICHHON M3 MaTepHajia MaKCUMaJIbHOW IUIOTHOCTH, a
TAK)KE BEJIMYMHY 3TOM MaKCHUMAJIIbHOW IUIOTHOCTHU. IIITOTHOCTH P BBIUMCIAECTCA
o ¢hopmyiie

P=m/v.

Minmax6°. Jlano memoe umcio N u Habop m3 N menbix uucen. Haiitm HOMepa
NIEPBOI'0 MHHHMAJILHOTO M TOCIEAHET0 MaKCUMAJIBHOTO 3JIEMEHTA M3 JTAHHOTO
HaOOpa M BBIBECTH UX B YKa3aHHOM ITOPSIJIKE.

Minmax7. [dano memoe uwcio N u Habop m3 N nenwsix yucen. Haiitm HOMepa
NIEPBOT'0 MAaKCUMAJIBHOTO U TOCJICTHETO MUHHUMAJIBHOTO 3JIEMEHTAa U3 JTaHHOTO
HaOOpa M BBIBECTH MX B YKa3aHHOM ITOPSIJIKE.

Minmax8. /lano nemnoe uncio N u Habop u3 N nenbix uncen. Haiitn Homepa mep-
BOTO M TIOCJICIHEr0 MHUHHMAJIBLHOTO 3JIEMEHTa M3 JAHHOTO HaO0opa W BBIBECTH
UX B YKa3aHHOM TIOPSJIKE.

Minmax9. [lano nenoe uncio N u Habop u3 N nenbix uncen. Haiitn Homepa mep-
BOTO W IOCJICTHETO MaKCHMAaJIbHOTO 3JIEMEHTa U3 JIAaHHOTrO HaOopa M BHIBECTH
UX B YKa3aHHOM TIOPSJIKE.

Minmax10. Jano nienoe uucino N u Habop u3 N nenbix uncen. Halitu Homep nepBo-
T0 9KCmpemanbHo2o (TO €CTh MHHMMAJIBHOTO WJIM MaKCHMAaJIbHOTO) 3JICMCHTA
U3 IaHHOTO Habopa.

Minmax11. JlaHo mnenoe umciao N u HaOop 3 N 1nenblx umcel. Haiitm HOMep
TIOCIICTHETO IKCMpemManbHo2o (TO €CTh MHHMMAJIBHOTO WM MaKCHMAaJbHOTO)
3JIeMEHTa U3 JaHHOTO Habopa.

Minmax12°. Hdano uenoe uucio N u Habop u3 N uyucen. Haiitm MuHUMAaIbHOE
TIOJIOKUTEIIPHOE YHCIIO M3 JaHHOro Habopa. Eciu momokuTelbHBIE YMCIa B
Habope OTCYTCTBYIOT, TO BbIBECTH 0.

Minmax13. Jlano nenoe uncio N u Habop u3 N mensix yucen. Haiitu HOMep mep-
BOTO MaKCHMAaJbHOTO HEYETHOTO 4YWCJIa W3 JaHHOro Habopa. Ecimu HedeTHbIC



4yucia B HA0Ope OTCYTCTBYIOT, TO BbIBECTH 0.

Minmax14. Jlano uncio B (> 0) u Habop U3 JecATH Yrcell. BEIBeCTH MUHHUMAITbHBIH
U3 TeX DJIEMEHTOB Habopa, KOTopble Ooiyblie B, a Takke ero Homep. Ecim
qrcen, 0oJpIUX B, B Habope HET, TO MBaxabl BhiBecTH 0.

Minmax15. Hansr yucna B, C (0 < B < C) u Habop W3 necsATH uncen. BeiBecTn
MaKCUMaJbHBIA W3 3JIEMEHTOB Habopa, conepkamiuxcs B uHTEepBaie (B, C),
u ero HoMep. Ecim TpeOyemble ymcia B HaOOpe OTCYTCTBYIOT, TO IBAXKIIbI
BbIBECTH 0.

Minmax16. /lano nienoe uucino N u Habop u3 N 1enblx yucesl. HailTh KoJIM4ecTBO

OJICMCHTOB, PACIIOJIOXKCHHBIX IICPC] INEPBLIM MHUHHMAJIBHBIM 3JICMCHTOM.

Minmax17. [Jano menoe yuciio N u Habop mu3 N 1enbix uncen. HalTu KonmdecTBo
AJIEMEHTOB, PACIIOJIOKCHHBIX TIOCTIE MOCIEAHET0 MAaKCHUMAaJIbHOTO JJIEMEHTA.

Minmax18. [ano uenoe uuciio N u Habop u3 N uenbix uncen. HalTu KonmdecTBoO
9JIEMEHTOB, COJICPIKAIIUXCS MKy TTEPBBIM U MOCIICTHUM MaKCHMAaJIbHBIM 3JIe-
MeHTOM. Eciu B Habope mMmeeTcsl €IMHCTBEHHbI MaKCHUMAaJIbHBIN 3JEMEHT, TO
BbIBECTH 0.

Minmax19. [ano menoe uuciio N u Habop u3 N nenbix uncen. HalTu KonmdecTBO
MUHUMAJIbHBIX JICMEHTOB M3 JIAHHOTO Habopa.

Minmax20. Jlaro nienoe uncio N u Habop u3 N menbix yucen. Haiitu oOriee Koiu-
YECTBO IKCMPEeMAlbHbIX (TO €CTh MUHUMAIBHBIX 1 MaKCUMAJIbHBIX) DJIEMEHTOB
U3 IaHHOTO Habopa.

Minmax21. Hano memoe uwucio N (> 2) u Habop u3 N 4yucen — 3HAYCHHUU
HEKOTOPOW BEJIMYUHBI, MOJTYYCHHBIX B N ombiTax. HailTw cpegHee 3HaueHHE
9TOM BeJdW- YHWHBL IIpH BBIYMCICHUH CpPETHEr0 3HAYCHHS HE YYHUTHIBATh
MUHUMAJIbHOE ¥ MaKCHMAaJIbHOE U3 HMEIOIINXCS B HA0Ope 3HAYCHHIA.

Minmax22. Jlano nenoe yucino N (> 2) u HaOop u3 N uucen. Haiitm na Hau-
MEHBIIIMX JJIEMEHTa W3 JaHHOTO HabOpa M BBIBECTH ATH AJIEMEHTHI B IOPSIKE
BO3pAaCTaHUS UX 3HAYCHUM.

Minmax23. Jlano menoe yucio N (> 3) m Habop w3 N yucen. Haiitm Tpu Hau-
OONBIINX AJIEMEHTA M3 JaHHOTO Habopa W BBIBECTH 3TH JJIEMEHTHI B IMOPSIKE
yOBIBAaHUS UX 3HAYCHUIA.

Minmax24. [1ano nenoe yuciio N (> 1) u Habop u3z N umcen. HaliTh MakcuMaabHYO
CYMMY JBYX COCEIHHMX YHCENI M3 JJAHHOro Habopa.

Minmax25. [dano memoe wucio N (> 1) u Habop m3 N umcen. Haiitm HOMepa
JBYX COCEIHHX YKCEN W3 JaHHOTO HaOopa, MPOU3BEICHUEC KOTOPBIX SIBIISCTCS
MUHUMAJIGHBIM, U BBIBECTH BHAJaJle MCHBIIWN, a 3aTeM OOJBIIHMIA HOMEP.

Minmax26°. Jlano nenoe uucio N u Habop w3 N menslx yucen. Haitm makcu-
MaJIbHOE KOJIMYECTBO YCTHBIX YUCENI B HAOOpe, HIYIUX MOoApsa. Eciu deTHbie
qrciia B Habope OTCYTCTBYIOT, TO BhiBecTH 0.



Minmax27. Jlano nemnoe uucino N u Habop u3 N IENBIX YUCEII, COASPIKAIMINN TOIBKO

Hyad U enuHuubl. Hailtu HOMEp diieMeHTa, ¢ KOTOpPOr0 HA4YMHAETCs camas
JUIMHHAS TOCJIEA0BATEIbHOCTh OJWHAKOBBIX YHCEJI, U KOJMYECTBO DJICMECHTOB
B DTOM IOCJENOBATSILHOCTH. EciIM TakuxX MOcCieIoBaTSILHOCTEH HECKOJIBKO,
TO BBIBECTH HOMEP MEPBOM U3 HUX.

Minmax28. lano nienoe yucio N u HaObop u3 N IENbIX YKUCell, COACpKAIIUN TOb-

KO HyJ U U eAuHHIbl. HaliTu HOMep siemMeHTa, ¢ KOTOPOTO HAaYMHAETCS camasi
JUIMHHAST TIOCIIEIOBATEIbHOCTh €UHUIl, U KOJMYECTBO HJIIEMEHTOB B 3TOW IO-
CJIeTOBATEBbHOCTH. ECM TaKuX IMOCIIeIOBATEIbHOCTEH HECKOJBKO, TO BEIBECTH
HOMEp ToclieHeN u3 HuX. Ecnu emWHUIBI B UCXOMHOM HAOOpe OTCYTCTBYIOT,
TO IBaXAbI BeIBeCTH 0.

Minmax29. [lano mnenoe umcino N u Habop w3 N menbix umcen. Haiitm makcu-
MaJbHOE KOJMYECTBO MOJPSA UIYIIMX MUHUMAIBHBIX 3JIEMEHTOB M3 JAHHOTO
Habopa.

Minmax30. /lano menoe uuciio N u Habop u3 N mensix unces. Haiitn MuHUMaIbHOE
KOJMYECTBO MOJPS UAYIIUX MAKCUMaJbHBIX 3JIEMEHTOB M3 JIAHHOTO Habopa.

10 OgHOMepHble MaccuBbI

VYcaoBue Buma «j1aH MaccuB pasmepa N » O3HadaeT, YTO BHAYANEC JAETCS (ak-
muyeckuti pasmep Maccupa (1ienoe yucio N ), a 3aTeM IPUBOAATCS BCE €ro Jie-
MeHTbI. EC/i B 3a/1aHNM SIBHO HE YKa3bIBAETCs, KAKUE 3HAYCHUSI MOKET IPUHUMATD
pasmep UCXOJTHOTO0 MacCUBa, TO MPEAMNOJIAraeTCs, YTO pa3Mep MOKET U3MEHATHCS B
npenenax ot 2 no 10. Maaekc HavyaapHOIO 3JIEMEHTA MaCCUBA CUMTAETCS PaBHBIM 1.

Ecnu B 3amanuu, cBsi3aHHOM C co3faHueM (MpeoOpa3oBaHUEM) MaccuBa, HE
OMHCaH Pe3yJbTUPYIONINN HAOOp MAaHHBIX, TO MPEANOJaraeTcs, YTo ATUM HaOOpOM
SIBJISICTCSI CO3/IaHHBIN (TIpeoOpa30BaHHBIN) MAaCCUB, U HEOOXOAMMO BBIBECTH BCE €TO
AJIEMEHTHI B MOPAJIKE BO3PACTAHUS UX MHJIEKCOB.

q)OpMVIpOBaHVIe MaccuBa U BbIBO ero 3yieMeHToB

B 3aganusx Ha popmMupoBaHre MacCHBa MPEANOIAraeTcs, 4To pa3Mep pPe3yib-
TUPYIOLLEr0 MaccuBa He mpeBocxoaut 10.

Array1. Jlano nenoe unciao N (> 0). ChopmMupoBaTh M BBIBECTH IICIOYHCIICHHBIHN
MaccuB pazmepa N, copeprkanuii N mepBbIX MOJ0KUTEIbHBIX HEYETHBIX YHCEIT:
1,3,5,....

Array2. Jlano nenoe uncio N (> 0). ChopmupoBaTh ¥ BBIBECTH IICIOYUCIICHHBIN
MaccuB pazMepa N, cojepkaliuil CTeNeHU ABOMKHU OT nepBoi o N -it: 2, 4,
8, 16,....

Array3. Jlano menoe guciio N (> 1), a Takxke HEepBbIH WieH A B pa3HOCTh D apudgh-
memuyeckou npoepeccuu. CHOpMUPOBATh U BBIBECTH MAacCHB pa3zmepa N, co-



nepkamui N NepBhIX WICHOB JTaHHOW IPOTPECCUH:
A, A+D, A+2-D, A+3-D,

Array4. lano nenoe yucino N (> 1), a Taxke nepBblid WwieH A W 3HamMeHaTeNnb D
eeomempuyeckou npoepeccuu. CHOpMHpPOBaTh U BBIBECTH MaccUB pa3mepa N,
coaepkamui N NMEPBbIX YJICHOB JTAHHOW IPOTPECCUMU:

A, AD, AD* AD’

Array5. Jlano nemoe uucio N (> 2). ChopmupoBaTh ¥ BBIBECTH IEIOYHCICHHBINA
MaccuB pazMmepa N, coxepxamuid N NEpPBBIX 3JIEMEHTOB IOCIIEI0BATEIIBHOCTH
yucen Quoonauuu Fy:

Flzl, Fzzl, FK:FK_2+FK_1, K:3,4,....

Array6. ansl neneie yucia N (> 2), A u B. ChopMupoBaTh U BBIBECTH IICIIO-
YUCJIEHHBII MaccuB pazMepa N, MEPBBII 3JIEMEHT KOTOPOro paBeH A, BTOPOil
paBeH B, a Kaxblii MOCIEAYIOMUNA SJIEMEHT paBeH CyMMe BCEX MPEIbLIYIIHX.

Array7°. Jlan maccuB pa3mepa N. BbIBecTH ero 3ieMeHThl B 00paTHOM TOpSIKE.

Array8. Jlan menounciaeHHBIH MaccWB pasmepa N. BeiBecTH Bce cojaepikamimecs B
JJAHHOM MACCHBE HEUETHBIC YHCJia B TMOPSJKE BO3PACTaHUS WX HWHJEKCOB, a
TAKXKE€ UX KOJIMYECTBO K.

Array9. Jlan menouncieHHBIH MaccuB pasmepa N. BeiBecTn Bce cojaepikaiimecs B
JJAHHOM MAacCCHBE YETHBIE YHCJIa B TMOPSJKE yObIBaHUS UX WHIEKCOB, a TAKXKe
MX KOJINYECTBO K.

Array10. [lan nenouuncieHHbIid MaccuB pa3Mepa N. BreiBecTu BHauane Bce cojepixa-
1[yecs B JTaHHOM MAacCUBE YETHBIC YKMCIIa B MOPSAKE BO3PACTAHUS X UHICKCOB,
a 3aTeéM — BCE HEYETHBIC YMCJIA B TIOPSAJKE yOBIBAHUS WX WHICKCOB.

Array11. Jlan maccuB A pa3zmepa N u nenoe uncio K (1 < K < N). BeiBecTu s11e-
MEHTBI MacCHBa C MOPSAKOBBIMH HOMEpAaMHU, KpaTHbIMU K: Ak, Aok, Ask, - - -

Y CI0BHBIN OIIEpaTOp HE HUCIIOIB30BATh.

Array12. Jlan maccuB A pa3smepa N (N — deTHOe 4yucio). BelBecTr ero 3jieMeHThI
C YETHBIMM HOMEpPAMH B MOPSJIKE BO3pacTaHus HOMEPOB: As, A4, As, . . ., An .
YcnoBHBIN onepaTop HE UCMOJIB30BATh.

Array13. Jlan maccuB A4 pasmepa N (N — HedeTHOe 4uciio). BeIBecTH ero 3;1eMeHThI
C HEYETHBIMH HOMEpaMHU B NOpAJIKE yObIBaHUS HOMEPOB: Ay, An-2, An-1,
A1. YCIIOBHBIN onepaTop HE UCIOIb30BaTh.

Array14. Jlan maccuB A pa3mepa N. BeiBecTn BHadajie €ro 3JIEMEHTHI C YETHBIMU
HOMEpPAMH (B MOPSAJKE BO3PACTAHMS HOMEPOB), a 3aT€M — JJIEMEHTHI C HEYeT-
HbIMM HOMEpamH (Takke B MOPSAIAKE BO3pacTaHUs HOMEPOB):

Az, A4, AG, Py A1, A3, A5,
Y CHOBHBIM ONIEPATOpP HE UCIIOJIB30BATH.
Array15. Jlan maccuB A pa3mepa N. BbIBeCTH BHayajle €ro 3JEMEHTBI ¢ HEYCTHBIMHU



HOMEpPAMU B OPSJAKE BO3PACTAHUSI HOMEPOB, & 3aTEM — 3JIEMEHTHI C YETHBIMUA HOMEPAMHU
B MOPSJIKE YObIBAHUSI HOMEPOB:
Ay, As, As, ..., As, As Ao
VYcnoBHBIN OnepaTop HE UCMIOIb30BATh.
Array16. Jlan maccuB A pa3mepa N. BeIBecTH €ro 3JIeMEHTHI B CIISIYIOIIEM oS-
Ke:
A, Ay, Az, Ana, Az, An-a,
Array17. Jlan maccuB A pa3mepa N. BeIBecTH €ro 3JIeMEHTBI B CIICIYIOIIEM ITOPSI/I-
Ke:
A1, Az, Aw, Ana, Az, As, An-2, Aw-s,

AHanun3 aneMeHTOB MaccuBa

JIJisi BBITIOTHEHUSI HEKOTOPBIX 3aJlaHWi W3 JTAHHOTO IYHKTa HE Tpedyercs oj-
HOBPEMEHHO XPaHUTh B MAMSATH BCE HCXOAHBIE AAHHBIE, MO3TOMY HCIOJIb30BAThH
IpU UX BBHIMIOJIHEHUU MACCUBBI, CTPOTO TOBOPS, He HyxcHo. OAHAKO TPUMEHEHHE
MAaCCHBOB IO3BOJISIET CJI€JaTh AJITOPUTMBI PEILICHUS ATUX 3aJlaHUil 0oJiee MPOCTHI-
MU U HaJSIAHBIMU. 3aJlaHusl U3 JIaHHOTO MyHKTa MOXHO JOMNOJHUTH 33JIaHUsIMU U3
rpynn Series © Minmax, paccMaTpuBasi UX Kak 3aJaHus Ha o0paboTky maccuBoB. C
JIPYroil CTOPOHBI, JJISI T€X 3aJaHUN JAHHOTO IYHKTAa, KOTOPHIE MOKHO BBIMIOJIHUT,
HE UCIIOJIb3ys MACCHBBI, MOJE3HO PEAIM30BaTh U TAaKUE aJTOPUTMbI PEIICHMUS.

Array18. llan mMaccuB A HEHYJIEBBIX IIETBIX unces pa3mepa 10. BoiBecTn 3HaueHue
NEPBOrO U3 TEX €ro 3JIEMEHTOB Ay, KOTOPBIE YJOBJIETBOPSIOT HEPABEHCTBY
Ax < Ay0. Ecmu Takux 31eMeHTOB HET, TO BhiBecTH 0.

Array19. Jlan nienounciieHHbIii MaccuB A pasmepa 10. BeiBecTu mopsiAKOBbIi HOMED
NOCJIEAHETO U3 TEX €ro 3JIEMEHTOB Ay, KOTOPbIE YJIOBJIETBOPSIOT JBOHHOMY
HepaBeHCTBY A1 < Ax < Aio. Eciiu Takux snemMeHTOB HeT, TO BbiBecTH 0.

Array20. an maccuB pasmepa N u uenbie uncia K u L (1< K <L <N ). Haiitu
CyMMY 3JIEMEHTOB MaccuBa ¢ HOMepamMu OT K 10 L BKIIFOUUTEIBHO.

Array21. Jlan maccuB pasmepa N u nensiec unicia K u L (I =K <L =<N).
Haiitu cpegnee apudmernyeckoe 371€MEHTOB MaccuBa ¢ Homepamu oT K a0 L
BKJIFOUUTENBHO.

Array22. Jlan maccuB pasmepa N u uenbie uucia K u L (1 < K <L <N ). Haiitu
CyMMy BCEX 3JIEMEHTOB MAacCHBa, KPOME 3JIEMEHTOB ¢ HoMepamu oT K 10 L
BKJIFOUUTENBHO.

Array23. lan maccuB pasmepa N u nenble uncna K u L (1 < K <L <N).
Haiitu cpennee apupmMeTrnueckoe BCeX 3JIEMEHTOB MacCHBa, KPOME 3JIEMEHTOB
¢ HoMepamu OT K 110 L BKIIFOYUTEIIBHO.



Array24. JlaH LeI0oYMCIACHHBIM MacCUB pa3Mepa N, HE CoJep)Kallluidi OJUHAKOBBIX
ynucen. [IpoBeputh, 00pa3yroT JM €ro 3JIEMEHTHl apugmemuuecKyro npocpec-
curo (cM. 3amanne Array3). Ecinu 00pa3yroT, TO BBIBECTH pa3HOCTb MPOTPECCHH,
eci HeT — BbIBeCTH ().

Array25. Jlan MaccuB HEHYJIEBBIX LEIbIX uncen pasmepa N. [IpoBeputh, 00pa3yroT
JU €ro 3JEMEHTBl 2eomempuyeckyro npozpeccuio (cM. 3aaanue Array4). Eciam
00pa3yloT, TO BBIBECTH 3HAMEHATENb MPOTPECCUH, €ClIu HeT — BbiBecTH ().

Array26. Jlan mieio4rcCIICHHBIH MaccuB pa3Mepa N. IIpoBeputb, depeayroTcs U B
HEM 4YeTHbIE M HeueTHble yucia. Ecnu depenyroTcsi, To BbiBecTH 0, €CIU HET,
TO BBIBECTU MOPSIKOBBIA HOMEpP MEPBOTO AJIEMEHTA, HAPYIIAIOUIEr0 3aKOHO-
MEPHOCTb.

Array27. Jlan MaccuB HEHYJIEBBIX IENbIX 4yucel pasmepa N. IIpoBeputh, uepemy-
IOTCSl U B HEM MOJIOKUTENbHBIE U OTpULIATENIbHbIE uKcia. Ecinu uepenyrores,
TO BbIBecTH (), €CJIM HET, TO BBIBECTH MOPSIKOBBIA HOMEp MEPBOTO IJIEMEHTA,
HapyILIAOLIEro 3aKOHOMEPHOCTb.

Array28. Jlan maccuB A pasmepa N. HaliTu MUHUMAaJIBHBIN 3JIEMEHT U3 €ro dJe-
MEHTOB C YETHBIMU HOMepamu: As, A, As, . . . .

Array29. Jlan maccuB A pa3mepa N. HaiiTu MakCHMajbHBIH JJIEMEHT M3 €ro Je-
MEHTOB C HEYETHBIMU HOMEpaMu: A1, As, As, . . . .

Array30. [laa maccuB pa3Mepa N. Haiitm HOMepa TeX 3JIEMEHTOB MacCHBa, KOTOPBIC
00JIBIIIE CBOETO MPABOTO COCENA, M KOJIMUYECTBO TaKUX deMeHToB. HaiinenHoie
HOMEPA BBIBOJUTH B MOPSIIKE UX BO3PACTAHUS.

Array31. [lan maccuB pasmepa N. HaiiT HOMepa Tex 3JIEMEHTOB MacCHBa, KOTOPhIC
OOJIBIIIE CBOETO JIEBOTO COCEda, M KOJMYECTBO TaKHMX djeMeHTOB. HalineHHnie
HOMEPA BBIBOJUTH B TIOPSIJIKE X yOBIBAHMUS.

Array32. Jlan maccuB pa3mepa N. Haiitm HOMep ero mepBoro JOKaJIbHOTO MUHHAMY-
Ma (I0KanbHbIt MUHUMYM — 9TO DJIEMEHT, KOTOPBIA MEHBbIIE JIF000ro U3 CBOUX
cocezeit).

Array33. Jlan maccuB pa3mepa N. HaliTu HOMep ero moclieZiHero JOKaJIbHOTO MaK-
CUMyMa (JIOKAIbHbIU MAKCUMYM — 3TO DJIIEMEHT, KOTOPBIA OOJIbIIIE JTIOO0TO U3
CBOUX cocejieil).

Array34. Jlan maccuB pa3mepa N. HaiiTh MakcCHMajbHBIN M3 €rO JOKaJIbHBIX MU-
HUMYMOB (OIPEAEICHUE JIOKAIbHO20 MUHUMYMA JAHO B 3ajaHuu Array32).

Array35. Jlan maccuB pasmepa N. HaliTh MUHUMAaNIbHBIA M3 €r0 JIOKAIBHBIX MaK-
CUMYMOB (OMPEIEIICHUE JIOKANbHO20 MAKCUMYyMa AaHO B 3ajaHuu Array33).

Array36. /lan maccuB pasmepa N. HaliTu MakCHMaJIbHBIN M3 €T0O 3JICMEHTOB, HE SIB-
JSIOIIMUXCST HU JIOKAIBbHBIM MHUHUMYMOM, HU JIOKaJbHBIM MaKCUMyMOM (OTpe-
NENEHUS JIOKANbHO20 MUHUMYMA W JIOKAAbHO20 MAKCUMYMA JAHBl B 3aaHUAX
Array32 u Array33). Ecau Takux 3JIeMEHTOB B MacCUBE HET, TO BbiBecTH O.



Array37. Jlan maccuB pasmepa N. HailT KOJIMYECTBO y4acTKOB, Ha KOTOPBIX €ro0
3JIEMEHTHI MOHOTOHHO BO3PacCTaloT.

Array38. Jlan maccuB pasmepa N. HailT KOJIMYECTBO y4acTKOB, Ha KOTOPBIX €ro
3JIEMEHTHl MOHOTOHHO YOBIBAIOT.

Array39. [lan maccuB pasmepa N. HaliTH KOJIHYECTBO €0 MpoMedCymKos MOHO-
monHocmu (TO €CTh YYaCTKOB, Ha KOTOPBIX €ro 3JIEMEHThl BO3pAacTalOT HIIH
yOBIBAIOT).

Array40. Jlano uucio R u maccuB A pasmepa N. HaliTu sneMeHT MaccuBa, KOTO-
pBIil Haubonee 6auzox K yuciay R (TO eCTh TakoOW 3JIeMEHT Ay, Il KOTOPOTO
BEeNUYMHA |Ax — R| SBISIETCS MHUHUMAJIBHOM).

Array41. Jlan maccuB pa3mepa N. HaiiTu 1Ba COCETHHX 3JIEMEHTA, CyMMa KOTOPBIX
MaKCHUMaJIbHA, U BBIBECTHU 3THU 3JIEMEHTHI B MIOPSAIKE BO3PACTAHUS UX UHIIEKCOB.
Array42. Jlano uucio R u maccuB pa3mepa N. HaiiTu 1Ba coceTHUX dIeMeHTa Mac-
CHBa, CyMMa KOTOpBIX HamOoJiee OJu3Ka K YUCIy R, U BBIBECTH ATH 3JIEMEHTHI
B TMOPSIIKE BO3PACTAaHUsI UX MHIEKCOB (OmpeeseHrue Haubosee OIU3KUX YHCel
JaHo B 3ajaHuu Array40).

Array43. Jlan 1ie09MCIICHHBIN MaccuB pa3mepa N, Bce 2JIEMEHTBI KOTOPOTo yropsi-
JIOYEHBI (110 BO3PACTAHUIO WU MO yObIBaHUIO). HallTh KOJIWYECTBO pa3iuyHbIX
AJIEMEHTOB B IAHHOM MacCCHUBE.

Array44. ]JlaH LeJ0YMCICHHBIA MacCHB pa3Mmepa N, coaeprKallivii pOBHO JBa OJIH-
HAKOBBIX 3JieMeHTa. HalilTh HOMepa OAMHAKOBBIX AJIEMEHTOB U BBIBECTH 3TH
HOMEpA B MOPSAAKE BO3PACTAHUS.

Array45. Jlan maccuB pasmepa N. Haiitm HOMepa IBYX OJNFDKaWIIMX 3JIEMEHTOB
U3 3TOr0 MaccuBa (TO €CTh 3JIEMEHTOB C HAMMEHBIIUM MOJYJIEM Pa3HOCTH) U
BBIBECTH 3TH HOMEPA B MOPSIIKE BO3PACTAHUSI.

Array46. lano umcio R u maccuB pasmepa N. HaliTu &1Ba pa3iMyHBIX 3JIeMEHTA
MaccuBa, CyMMa KOTOpbIX HauOosiee Oiu3Ka K 4yucily R, U BBIBECTH 3TH 3Je-
MEHTHI B TIOPSIIKE BO3PACTAHUS UX WHJICKCOB (OmpenescHue Hanbonee OMM3KuX
qucen 1aHo B 3ajaHun Array40).

Array47°. JlaH nie;049iCIICeHHBIA MaccuB pasmepa N. HallT KoH4ecTBO pa3iIMuHbIX

QJICMCHTOB B JaHHOM MAacCCHBC.

Array48. Jlan 1ienounciIeHHBIH MaccuB pa3Mepa N. Haiitn MakcuMmaibHOE KOJIMYe-

CTBO €TI0 OJMHAKOBBIX 3JICMCHTOB.

Array49. Jlan uenodrcieHHbIH MaccuB pasmepa N. Eciu oH sBIsieTcss nepecma-

HOBKOU, TO €CThb COAEPKUT Bce 4unciia ot 1 g0 N, To BeiBecTH 0; B IPOTUBHOM
CJIy4Yae BBIBECTM HOMEP MEPBOTO HEAOMYCTHUMOIO 3JIEMEHTA.

Array50. Jlan 1ieounciacHHBIA MacCuB A pa3mepa N, SBISIONIUICS MepeCcTaHOBKOM

(ompenenenue nepecmarosku 1aHo B 3a1anuu Array49). Halitu konndecTBo
uHeepcull B TAHHOW TEPECTAHOBKE, TO €CTh TAKUX Map 3JE€MEHTOB A, U A, , B



KOTOPBIX OOJIbIIIEE YMCIO HAXOJUTCA CI€Ba OT MEHbIero: A, > A, npu I <J.

PaboTa ¢ HeCKoONbKMMM MaccuBamMm

Array51. Jlansl maccuBel A U B oamHakoBoro pasmepa N. [IoMeHITh MecTamMu WX
COJICP’)KUMOE M BBIBECTH BHAYAJIE 3JIEMEHTHI MpeoOpa3oBaHHOTO MaccuBa A, a
3aTeM — 3JIEMEHTBI IPe0OpPa30BaHHOrO MaccuBa B.

Array52. Jlan maccuB A pasmepa N. ChopMupoBaTh HOBBIH MacCHB B TOro xe
pa3mepa, AIEMEHTHI KOTOPOTO OIMPENESIOTCS CIASAYIOUIM 00pa3oM:

By = 2-Ax, eciam Ax <35,
A/2 B IPOTUBHOM CJIy4ae.

Array53. Jlanbl 1Ba MaccuBa A u B oquHakoBoro pasmepa N. ChopMupoBaTh HOBBIN
MaccuB C TOTO ke pazMepa, KaxIablid 3JIEMEHT KOTOPOIro PaBEH MAKCUMAJIbHOMY
U3 DIIEMEHTOB MAacCUBOB A U B ¢ TeM k€ HHIEKCOM.

Array54. Jlan nenourcieHHblid MaccuB 4 pasmepa N. Ilepernmcats B HOBBIH IIITO-
YHUCJIEHHBI MacCUB B Bce uYeTHBbIE YHCIIa U3 MCXOJHOIO MaccuBa (B TOM XKe
MOPSAJIKE) U BBIBECTH pa3Mep IMOJIYUYEHHOTO MacchBa B M €ro COAepK UMOE.

Array55. Jlan nenouncieHHblii MaccuB A pasmepa N (=15). Ilepenncars B HOBBIH
[IEJIOYUCIICHHBI MAacCUB B BCE€ DJIEMEHTHI ¢ HEYETHBIMHU TMOPSIKOBBIMH HOME-
pamu (1, 3, . . .) W BBIBECTH pa3Mep MOJYYEHHOIO0 MaccuBa B U ero
COACPKUMOE. Y CIIOBHBIN OIIEpaTOP HE UCIIOJIb30BaTh.

Array56. Jlan uenounciaeHHbli MaccuB A pasmepa N (=15). Ilepenucars B HOBBIN
[EJIOYHUCTICHHBIA MacCUB B BCE AJIEMEHTHI C MOPSAKOBBIMA HOMEPAaMHU, KpaT-
HbIMU TpeM (3, 6, . . .), U BBIBECTH pa3Mep MOJYyUYEHHOI0 MaccuBa B U ero
COZIEPKUMOE. Y CIIOBHBIN ONIEPATOP HE MCIOJIb30BATh.

Array57. [lan uesno4uclieHHbIE MaccuB A pasmepa N. IlepenucaTh B HOBBIHA Iie-
JIOYMCIIEHHBIM MAacCUB B TOro ke pa3Mepa BHauaje BCE JIEMEHTHl MCXOJHOTO
MacCHBa C YETHBIMH HOMEPAMHU, a 3aTEM — C HEYETHBIMHU:

Aoy, Asy As, ..., A1, Az, A,
VY cI0BHBIN OnepaTop HE UCTIOIb30BATh.

Array58. Jlan maccuB 4 pasmepa N. ChopMupoBaTh HOBBIH MacCHB B TOro xe
pasMepa Mo CIEIYIOWIEMY IpPaBUILY: JJIEMEHT By paBeH CyMME DJIEMEHTOB

MaccuBa A ¢ Homepamu oT 1 110 K.

Array59. Jlan maccuB 4 pasmepa N. ChopMupoBaTh HOBBI MacCHB B TOro xe
pa3Mepa 1o CIeAyIoleMy MpaBuily: 3JIeMeHT By paBeH cpeaHemy apudmeru-

4eCKOMY 3JIEMEHTOB MaccuBa A ¢ Homepamu oT 1 1o K.

Array60°. Ilam maccuB 4 pasmepa N. ChopMupoBaTh HOBBIH MaccCHB B TOTrO ke
pasMepa IO CIELYHOUIEMY IPaBHIy: JJIEMEHT By paBeH CyMME 3JEMEHTOB

MaccuBa A ¢ HoMepamu oT K 110 V.



Array61. [lan maccuB A pasmepa N. ChopmMupoBaTh HOBBIF MacCMB B TOro ke
pa3Mepa Mo cleQyrolleMy MpaBUily: 3JEMEHT By paBeH cpeiaHeMmy apupMeTu-
YECKOMY JJIEMEHTOB MaccuBa 4 ¢ Homepamu oT K 1o N.

Array62. [lan maccuB A pazmepa N. ChopmupoBarh qBa HOBbIX MaccuBa B u C: B
MaccuB B 3amucaTh BCE MOJIOKHUTEIbHbBIE 2JIEMEHTHI MaccuBa A, B MaccuB C —
BCE OTpHUIATENbHBIE (COXpaHSS MCXOAHBIM MOPSAOK CIEAOBAHUS SJIEMEHTOB).
BeiBecT BHavasie pa3mep U COAEPKMMOE MaccuBa B, a 3areM — pa3Mmep U
coaepxkumoe maccuna C.

Array63. [lansl n1Ba MaccuBa A U B pa3Mepa 5, 3JIEMEHTBI KOTOPBIX YIIOPSIOYCHBI
no Bo3pacTaHuto. OOBEAUHUTH ATH MACCHUBBI TaK, YTOOBI PE3yJIbTUPYIOIIUMA
MaccuB C (pa3mepa 10) ocrancs ynopsiioYeHHBIM IO BO3PAaCTaHUIO.

Array64. Jlaabl Tpu nenoducieHHbIXx MaccuBa A, B u C pasmepa N, Ns, Nc
COOTBETCTBEHHO, DJJEMEHTHl KOTOPBIX YIOPSIOYEHBI 10 YOBIBAaHUIO.
OObenu- HUTh ATU MACCHUBBI TaK, YTOOBI PE3yIbTUPYIONIUN IIETOINCICHHBINA
maccuB D (pa3mepa N, + N + N¢) ocTalicsi ynopsiIOYE€HHBIM MO YOBIBaHUIO.

MNpeo6pa3zoBaHne mMaccuBa

HpI/I BBIIIOJIHCHHUN BaHaHI/Iﬁ N3 JaHHOI'O ITYHKTA HC CJICAYCT UCIIOJIb30BATh BCIIO-
MOT'aTCJIbHBIC MAaCCHUBBI.

N3meHeHMe aneMeHTOB MaccuBa

Array65. Jlan maccuB A pasmepa N u nemoe yucio K (1 = K < N ).
[IpeoOpa3oBaTh MaccuB, YBEIMYUB KaXKIbli €ro JJIEMEHT Ha HCXOTHOE
3HAYCHHUE dJIeMEHTa Ay.

Array66. [laH 1ej04HCICHHbBIH MaccuB pasmepa N. YBEIMUUTh BCE YETHBIC YHCIIA,

coAep>Kalecss B MacCMBE, Ha HMCXOJIHOE€ 3HAYECHHE MEPBOr0 YETHOTO YHUCIA.
Ecnu derHble yncia B MacCMBE OTCYTCTBYIOT, TO OCTaBUTb MacCHB 0€3 H3Me-
HEHUMU.

Array67. JlaH 1eno4nCIeHHbI MaccuB pasMepa N. YBEIUYNTh BCE HEUETHBIC YHMC-

Ja, CoepIKalInecss B MacCHBE, Ha MCXOJIHOE 3HAYEHHE TOCIICTHETO HEUETHOIO
yrciia. Ecm HeYeTHBIE Yuciia B MacCHBE OTCYTCTBYIOT, TO OCTaBHTh MAacCHUB
0e3 U3MEHEHU.

Array68°. lan maccuB pa3mepa N. [ToMeHSTh MecTaMH €r0 MHHUMAJIBHBIA M MaK-

CUMaJIbHBIN DJICMEHTHI.

Array69. Jlan maccuB pasmepa N (N — detHoe uuciio). [IoMeHITh MecTaMH ero

IIEPBBIN JIEMEHT CO BTOPBIM, TPETUHA — C YETBEPTHIM U T. 1.

Array70. Jlan maccuB pazmepa N (N — 4yeTHOe 4nciio). [IoMeHITh MecTaMu TIEpBYIO

N BTOPYIO ITIOJIOBUHBI MaCCHBaA.



Array71. Jlan maccuB pa3mepa N. [ToMeHATh MOPSIOK €ro 3JIEMEHTOB Ha 0OpaTHBIA.

Array72. Jlan maccuB A pazmepa N unenbie unicna K uL (1 < K <L < N). Ile-

pECTaBUTh B OOpPATHOM MOPSIKE DJIEMEHTHl MAacCHBA, PACIIOJIOKEHHBIE MEXKITY
aJIeMeHTaMU Ax U A;, BKITIOYasi 3TU DJIEMEHTHI.

Array73. Jlan maccuB A pazmepa N u nenbie uncina K u L (1= K < L <N ). Ile-
pecTaBuUTh B OOpaTHOM TOPSIIKE 3JIEMEHTHl MAacCHBA, PACIOJIOKEHHBIC MEXKY
aneMeHTaMu Ax U A;, He BKIIIOYasi 3TH SJIEMEHTBHI.

Array74. Jlam maccuB pasmepa N. OOHYJIUTH 3JIEMEHTHI MAacCHBAa, PaCIOJIOKEH-
HbIE MEXJy €ro MHUHHUMAJIbHBIM U MAaKCUMAaJbHBIM JJIEMEHTaMH (HE BKJIIOYas
MUHHAMAJIbHBIN ¥ MAaKCUMAaJIbHBIN 3JIEMEHTHI ).

Array75. llan maccuB pa3mepa N. llepectaBuTh B 0OpaTHOM IOPSIIKE DJIEMEHTBI
MacCHBa, PacIoJIOKEHHbIE MEXY €ro MUHHUMAaJIbHBIM U MaKCHUMAaJIbHbIM 3JIe-
MEHTaMH, BKJIIOYas MUHUMAJIbHBIA U MaKCUMAaJIbHBIH 3JIEMEHTHI.

Array76. Jlan maccuB pazmepa N. OOHYJIUTH BCE €TI0 JOKAIbHbIE MAKCUMYMbL (TO
€CThb YHucJa, O0JIBIITNE CBOUX cOocelei).

Array77. Jlan maccuB pa3mepa N. Bo3BecTu B KBajJpaT BCE €TI0 JIOKAIbHblE MUHU-
Mymobl (TO €CTh YHCIIa, MEHBIIIME CBOMX COCEJeH).

Array78. Jlan maccuB pazmepa N. 3aMCHHUTh KKK 3JIEMEHT MAacCHBa Ha CpPEIHEE
apuQMETHIECKOE ITOTO AIEMEHTA U €0 COCeeH.

Array79. Jlan maccuB pasmepa N. OCyIIECTBUTh cOsue dIIEMEHTOB MacCHBa BIIPABO
Ha OJIHY NO3UIMIO (TIpu 3TOM A, nepeitaet B A2, Ao — B As, . . ., Ay-1 — B Ay, a
WCXOJTHOE 3HAYCHHE TMOCJIEIHETO dJIeMeHTa OyeT norepsiHo). [lepBorit amemeHT
MOJIYYEHHOT'0 MAacCHUBa IMOJOXKUTH paBHbIM 0.

Array80. /lan maccuB pa3smepa N. OcCyIIECTBHTH cOgue dIEMEHTOB MacCHBa BIIEBO
Ha OJIHY MO3UIKMI0 (TIpu 3TOM Ay nepeuner B Ay-1, Av-1 — B An-2, . . ., A2 —

B A1, a UCXO/JIHOE 3HAYEHHUE MEPBOro ajeMeHTa Oyaer norepsiHo). Ilocnenuumii

QJICMCHT IIOJIYYCHHOI'O MaCCHBa ITOJIOKUTH PAaBHBIM 0.

Array81. Jlan maccuB pasmepa N u nenoe unciio K (1 < K < N). OcymiecTBuTh
cO8u2 BJIEMEHTOB MaccHBa BIpaBo Ha K mo3uiuil (mpu 3ToM A; nepenaer

B Ay+1, As — B Agso, . . ., An-k — B An , @ HCXOJHOE 3HaUCHHE K TTOCICIHHUX
AJIeMEHTOB OyjeT notepsiHo). [lepBrie K 371€MEHTOB MOJYUYEHHOTO MacCHUBa

MOJIOKUTH paBHbIMU 0.

Array82. Jlan maccuB pasmepa N u nenoe uncio K (1 < K < N ). OcylmiecTBUTh
cogue 3IEMEHTOB MaccuBa BJIEBO Ha K mo3unuil (mpu 3tom Ay mnepeiaer

B An-k, Av-1 — B An-k-1, - - ., Axv1 — B A1, a ©CXOHOE 3HaYeHHe K TepBbIX
aneMeHTOB OyzaeT notrepsiHo). [locnennue K 37eMEHTOB MOJIy4EHHOTO MaccHBa

IMOJIOKUTHb PAaBHBIMUA 0.

Array83. Jlam maccuB pa3mepa N. OCyIIECTBUTh YUKIUYECKUU COBUZ DIIEMEHTOB
MaccHBa BIPaBO HA OJHY MO3ULIMIO (MPU ITOM A1 niepennet B As, Ao — B As, . .



. AN —B A1)

Array84. Jlan maccuB pasmepa N. OCyIIEeCTBUTh YUKAIUYECKUU COBUZ DIIEMEHTOB
MaccuBa BJIEBO HA OJHY MO3ULUIO (IpuU 3TOM Ay mepeuner B Aw-1, Av-1 — B
AN_Q, . .,A1 —BAN).

Array85. Jlan maccuB A pasmepa N u nemnoe uucio K (¥ KA, K < N ).
OCylIeCTBUTh YUKIUYECKUll cO8ue DJIEMEHTOB MaccuBa BrOpaBo Ha K
no3unuii (pu 3ToM A; neperaer B A+, Ao — B Ao, - . ., Ax — B Ay).
JlomryckaeTcsl MCITOJIb30BaTh BCIIOMOTATEIbHBIH MacCHUB U3 4 3JIEMEHTOB.

Array86. Jlam maccuB A pazmepa N u 1menoe uucio K (1 =K =4, K < N).
OcCylIeCTBUTh YuKIu4eckull cogue SIEMEHTOB MAacCUBa BJIEBO Ha K TO3HMIUI
(mpu stom Ay mepeitaetr B Anx, An-1 — B An-x, - - ., A1 — B An-+1).
JlommycKaeTcsl MCIOJIb30BaTh BCIIOMOTATEIbHBIA MAacCHB U3 4 3JIEMEHTOB.

Array87. Jlan maccuB pa3mepa N, Bce 3JIEMEHTBI KOTOPOTO, KpOME TEPBOTO, YIIO-
pAA0YCHBI 0 Bo3pacTaHuio. CraenaTh MAacCHB YIHOPSIOYCHHBIM, NEPEMECTUB
IIEPBBIM JIEMEHT HAa HOBYIO MO3ULIHIO.

Array88. Jlan maccuB pazMepa N, BCE€ IJIEMEHTHI KOTOPOTO, KpOME IIOCIIETHETO,
YIOPSIOYCHBI 10 Bo3pacTanuto. CrenaTh MacCHB YIOPSJIOYCHHBIM, TepeMe-
CTHB ITOCIICTHUH 3JIEMEHT Ha HOBYIO MTO3HIIHUIO.

Array89. Jlan wmaccuB pa3smepa N, Bce D3JIEMEHTBI KOTOPOrO, KpPOME OJIHOTO,

ynopsifioueHbl 1o yObiBaHuio. Crenarb MacCUB YMNOPSAOYEHHBIM, TEPEMECTUB
3JIEMEHT, HAPYIIAOUIUN YIIOPSAI0YEHHOCTh, HA HOBYIO MIO3UIIHUIO.

YananeHune u BCTaBKa 35IeMEHTOB

Array90. Jlan maccuB pazmepa N u menoe yucio K (1 =K <N ). Yaanmute u3
MacCHBa 3JIEMEHT C MOPSIKOBBIM HOMEPOM K.

Array91. Jlan maccuB pasmepa N unenbie uncia K u L (1 <K <L <N). Ynanurtb
U3 MacCuBa JJIEMEHTHI ¢ HOMepaMu OT K 110 L BKIIOYUTEIHLHO M BBIBECTH
pasmep MOJYYSHHOTO MAacCHBA U €r0 COACPIKUMOE.

Array92. Jlan 1ieo4YrciIeHHbIA MacCHB pa3mepa N. Y IajauTh U3 MacCHBa BCE HEUET-
HBIC YMCJIa U BBIBECTH pa3Mep IMOJYyYEHHOTO MAacCUBa M €ro COJCPKHMOE.

Array93. JlaH meno4yuciieHHbIH MaccuB pasmepa N (> 2). YiaamuTh U3 MaccuBa Bce

3JIEMEHTHI C YETHBIMM HOMepaMu (2, 4, . . .). YCIOBHBIN onepaTop HE UCHOJIb-
30BaTh.

Array94. JlaH meno4yuciieHHbIH MaccuB pasmepa N (> 2). YaaauTh U3 MaccuBa Bce
AJIIEMEHTBl C He4YeTHbIMU Homepamu (1, 3, . . .). YClOBHBII omepaTop HE HC-
I10JIb30BATb.

Array95. JlaH 1eino4YHCIIEHHBI MacCcUB pasMepa N. YJaluTh W3 MaccHuBa BCE CO-
CeTHUE OJMHAKOBBIC DJIEMCHTBI, OCTABUB WX TIEPBBHIC BXOXKICHHSI.

Array96. JlaH 1e0YuCIeHHBIH MacCUuB pa3mepa N. YIalIuTh U3 MacCHMBa BCE OIU-



HAKOBBIC 3JICMCHTBI, OCTaBUB HUX IICPBBLIC BXOXKICHUA.

Array97. JlaH 1el04YuCIeHHBIH MacCuB pa3mepa N. YIalIuTh U3 MacCHUBa BCE OIH-

HaKOBBIC JJICMCHTBI, OCTaBUB HUX IIOCJICAHUC BXOXKIACHMI.

Array98. /lan neja04YuCIIeHHbIH MacCUB pasMepa N. YalIuTh U3 MaccHBa BCe dJie-

MCHTBI, BCTpCHAOMIUECA MCHEC TPCX pa3, W BBIBECCTH PasMEp IOJIYUYCHHOI'O
MacCCHBA U €ro COACPIKHNMOC.

Array99. JlaH nejo4YuCIIeHHBI MacCUB pasmepa N. YaluTh U3 MacCHBa BCe dJie-

MCHTBI, BCTPCHAIOIIHUCCA Ooitee ABYX pa3, MU BBIBCCTH PasMCp IIOJIYYCHHOI'O
MacCCHBa U €ro COACPKUMOC.

Array100. /laH neiao4YuciIeHHbIi MaccuB pa3Mepa N. YajauTh U3 MacCHBa BCE dJic-

MCHTBI, BCTpCHAOMIUMECA POBHO ABA pa3a, W BBIBECTH PpPasMEp IHOJIYUCHHOI'O
MacCCHBA U €ro COACPKHUMOC.

Array101. [Jaun maccuB pa3smepa N u nenoe uucio K (1 <K <N). Ilepen snemen-

TOM MacCCHBa C IMOPAAKOBBIM HOMCPOM K BCTaBUTH HOBBIN AJIEMEHT C HYJICBBIM
3HAYCHHUECM.

Array102. [lan maccuB pa3mepa N u nenoe uncio K (E K<N ). Ilocne snementa
MaccuBa C TOPSJAKOBBIM HOMEpOM K BCTaBUTh HOBBIM JJIEMEHT C HYJIEBBIM
3HAYCHUEM.

Array103. [laa maccuB pa3mepa N. BCTaBUTh 2JIEMEHT ¢ HYJIEBBIM 3HAYCHHEM ITEPE]T
MUHUMAJIBHBIM U TIOCJIE MaKCUMAJIBHOTO 3JIEMCHTAa MacCHBA.

Array104. Jlan maccuB pa3smepa N u aBa nenbix uncnia K u M (1 =K < N,
1 sM 19). Ilepen anemenToM MaccuBa ¢ HoMepoMm K BCTaBUTh M HOBBIX
9JIEMEHTOB C HYJICBBIMU 3HAYCHUSIMH.

Array105. Jlan maccuB pasmepa N u aBa nensix yncnia K u M (1 =K < N,
1 sM H)). Ilocie snmemeHTa MaccuBa ¢ HOMepoM K BCTaBUTh M HOBBIX
3JIEMEHTOB C HYJICBBIMU 3HAYCHHUSIMH.

Array106. Jlan maccus pa3zmepa N. [Ipoay0inpoBaTh B HEM 3JIEMEHTHI C YeTHBIMU
HOMepamu (2, 4, .. .). YCIOBHBIH Omeparop HE MCIOJIb30BaTh.

Array107. [lan maccuB pa3mepa N. YTpOUTh B HEM BXOXKIEHHUS BCEX IJIEMEHTOB C
HeueTHbIMU HoMmepamu (1, 3, .. .). YcnoBHBIN oneparop HE KCIOJIb30BaTh.

Array108. Jlan maccuB pasmepa N. Ilepen KakIpIM TOJOKUTEIBHBIM 3JIEMEHTOM
MacCHBa BCTaBUTH SJIEMEHT C HYJIEBbIM 3HAUCHUEM.

Array109. lam maccuB pasmepa N. Ilocnme Kaxmaoro OTpUIATENILHOTO 3JIEMEHTa
MacCHBa BCTABUTh AJIEMEHT C HYJICBBIM 3HAUCHHCM.

Array110. Jlan uenouunciieHHblii MaccuB pasmepa N. [IpomyOmupoBaTh B HEM Bce
YETHBIC YHCIIA.

Array111. Jlan menouyuciieHHbI MaccuB pa3Mepa N. YTPOUTh B HEM BXOXKJICHUS
BCEX HEUYCTHBIX YHCEIL.



CopTupoBKa maccuBa

Array112°. Jlan maccuB A pazmepa N (<6). YIOPSIOYUTH €ro 10 BO3PACTAHHIO Me-
TOJAOM COPTHUPOBKH NPOCMBIM 0OMeHOM («NY3bIPbKOBOUY COPMUPOBKOLL): TIPO-
CMaTpuBaTh MacCHB, CPaBHHMBAas €ro COCeIHUE AMeMEHTHl (41 u As, As U As
U T. I.) U MEHSII UX MECTaMH, €CJIM JIEBbIH DJIEMEHT Mapbl OOJbIlE MPABOro;
NOBTOPUTH OnMcaHHble neuctBus N - 1 pa3. Jns KOHTpOJsA 3a BBITOJHSAEMBI-
MU JIEUCTBUSIMU BBIBOJIUTH COJIEPKUMOE MACCHBA IOCJE KaXKJI0r0 IPOCMOTpA.
VYyecTh, 4YTO NMpU KaXKIOM MPOCMOTPE KOJIMYECTBO AHAIU3UPYEMBIX AP MOXKHO
YMEHBIINTH Ha 1.

Array113. Jlam maccuB A_pa3mepa N (<6). YHOpSJI0UUTh €ro 1O BO3PACTAHHIO
METOJIOM COPTUPOBKH MPOCMbIM 6blOOpOM: HAUTH MAKCUMAaJbHBIA 3JIEMEHT
MacCHBa M TIOMEHSTh €r0 MECTaMH C TIocIeHUM (N -M) 3JI€eMEHTOM; BBITIOJIHUTD
onucaHHble aectBuss N 1 pa3, Kaxaplii pa3 yMeHbllas Ha | KOJIMYECTBO
aHAJIM3UPYEMBIX 3JIEMEHTOB M BBIBOJIS COJIEPKMMOE MacCHBA.

Array114. Jlan maccuB A pasmepa N (< 6). YHopsaouuTh €ro 1Mo BO3pPacTaHUIO
METOOM COPTUPOBKH HPOCMbIMU 6CMABKAMU: CPABHUTH DJIEMEHTHI A1 U A2 W,
IpU HEOOXOJWMOCTH MEHSISI MX MECTaMH, JOOUTHCS TOro, YTOObI OHHM OKa3a-
JUCh YHOPSAJOYEHHBIMU 10 BO3PACTaHUIO; 3aT€M OOpaTUTBCS K JJIEMEHTY As U
NIEPEMECTUTH €ro B JIEBYIO (YK€ YIOPSJIOYEHHYI0) 4acTh MAacCUBa, COXPAaHUB
€€ yHOPSIOYEHHOCTh, MOBTOPHUTH ATOT MHPOLECC I OCTAJIBHBIX AJIEMEHTOB,
BBIBOJIS COJIEPKMMOE MaccuBa IOcjie 00paOOTKH KakJoro ’jiemeHTa (OT 2-
ro 10 N -ro). [Ipu BBINOTHEHUH ONMMCAHHBIX ACHUCTBUN YJOOHO HCHOJB30BATh
npueM «Oapbepa», 3alHChIBasi OUYEPEIHOM AJIEMEHT Iepen ero o0paboTKol B
JIOTTOJTHUTEIIBHBIN AJIEMEHT MacCuBa Ao.

Array115. Jlan maccuB 4 pasmepa N. He uzMeHsisi TaHHBIN MacCUB, BEIBECTH HOME-
pa ero 3JEMEHTOB B TOM IOPSAKE, B KOTOPOM COOTBETCTBYIOIIHME UM 3JIEMEHTHI
00pa3yloT BO3pACTAIOIIYIO MOCIENI0BATENbHOCTh. MCMOIb30BaTh METOHA «7My-
3bIpbK0GOLY copmuposku (cM. 3ananue Arrayl12), moauduiupoBaB ero cie-
QyOIIMM 00pa3oM: cO3/1aTh BCIIOMOTATENbHBINA LIETOYUCIECHHBIN Maccué Home-
pos 1, 3an0JIHKUB ero ynciamu oT 1 1o N ; mpocMaTtpuBaTh MacCuB A, CpaBHUBAs
Mapbl JIEMEHTOB MaccuBa A ¢ HoMepamu [ u Iz, I v I3, . . . 1 MEHSSI MECTaMHU
COOTBETCTBYIOILIME 3JIEMEHThl MaccuBa [, €CiIM JIEBBIA AJIEMEHT mHapbl OOJIbLIe
npaBoro. [IoBTopuB onucaHHyr0 npouenypy npocmorpa N - 1 pa3s, noaydnm
B MaccuBe [ TpeOyemMyro MOCiaeA0BaTeIbHOCTh HOMEPOB.

Cepvwl uenbiX Yyucen

Array116°. Jlan uenouncienHsii MaccuB A pasmepa N. HazoBem cepueii rpymiy
HOJPAT UAYIIMX OJMHAKOBBIX DJIEMEHTOB, & OIUHOU cepuy — KOJIMYECTBO ITUX
AJIEMEHTOB (JJIMHA CepUHM MOXKeT ObIThb paBHa 1). ChopMHpoBaTh 1Ba HOBBIX



LEJIOYUCIIeHHbIX MaccuBa B 1 C OJMHAKOBOIO pa3Mepa, 3alucaB B MaccuB B
JUIMHBI BCEX CEPUI UCXOAHOTO MaccuBa, a B MaccuB C — 3HAYEHUS DJIEMEHTOB,
00pa3yIoIUX 3TU CEPUN.

Array117. Jlan 1eo4ncIIeHHBIH MaccuB pa3mepa N. BcTaBuTh mepen KakJIoi ero

cepHueil 3JIeMEHT C HyJIeBBbIM 3HAaUeHUEM (OIpeesieHHe CEpUH JIaHO B 3a/1aHUU
Array116).

Array118. Jlan menmodyucieHHbI MaccuB pa3mepa N. BcTaBuTh mocie Kaxaol ero

CEpUM IJIEMEHT C HYJIEBBIM 3HaueHHEM (OIpeJesieHHe CEepUu JaHO B 3aJaHUU
Array116).

Array119. Jlan nenmouuncieHHblii MaccuB pasmepa N. [IpeoOpa3oBarh MaccuB, yBe-
JUYMB KXY €ro CEepUI0 Ha OJMH DJIEMEHT (OMNpelejeHUE CEpUH JIaHO B
3amanuu Arrayl16).

Array120. [lan niemourcieHHbIA MacCuB pasMepa N, CoIepIKaIluii Mo KpaliHeH Mepe
OJIHy cepulo, JuinHa KoTopoil 6ombine 1. IIpeobpa3oBarh MaccuB, YMEHBIIUB
KQXIYI0 €r0 CepHI0 Ha OJUH JJIEMEHT (OmpeeeHne CEepHH JaHO B 3aJaHHUU
Array116).

Array121. Jlano nenoe uncio K (> 0) u mejaoyuciieHHbiid MaccuB pasmepa N. Tpe-
oOpa3zoBaTh MacCHB, YABOWB JJUHY €r0 cepuud ¢ HOMepoMm K (ompeneneHwue
cepur naHo B 3agaHuu Arrayl16). Eciu cepuit B MaccuBe MeHbie K, TO
BBIBECTH MacCUB 0€3 U3MEHEHUM.

Array122. Jlano nenoe uncio K (> 1) u meaoYuciieHHbli MaccuB pasmepa N. Y na-
JUTHh U3 MaccuBa Cepuio ¢ HoMepoM K (ompeneneHue Cepuu JaHO B 3a/laHUU
Array116). Ecou cepuit B MmaccuBe MeHblie K, TO BBIBECTH MaccuB 0€3 m3Me-
HEHU.

Array123. [ano nemnoe uncino K (> 1) u memouucieHHbli maccuB pa3mepa N. Ilo-
MEHSTh MECTaMU TEPBYIO CEpUI0 MacCHBa U €ro cepuro ¢ Homepom K (ompe-
JejeHue cepuu AaHo B 3ananuu Arrayl16). Ecnu cepuii B maccuBe MeHble K,
TO BBIBECTH MAacCHUB 0€3 U3MECHECHHIA.

Array124. JTano nenoe unciao K (> 0) u meaodncieHHbIi MmaccuB pasmepa N. [Tome-
HSTh MECTaMHU TMOCIIEIHIOI0 CEPUI0 MAacCHBa U €ro cepuro ¢ Homepom K (ompe-
JejeHue cepuu AaHo B 3aganun Arrayl16). Ecnu cepuii B maccuBe MeHblie K,
TO BBIBECTH MAacCHB 0€3 U3MEHEHHI.

Array125. Jlano nenoe uncno L (> 1) u 1eino4YnciIeHHblid MacCuB pasmepa N. 3ame-
HUTh KOKIYI0 CEPHI0 MAacCUBa, JJIMHA KOTOPOW MEHbIIE L, Ha OJMH DJIEMEHT C
HYJIEBBIM 3HAaY€HUEM (OIpeAesieHne CepUH AaHO B 3afaHuu Arrayl16).

Array126. Jlano menoe uucio L (> 0) u 1enoYrciIeHHbI MacCUB pasmepa N. 3ame-
HUTh KXY CEpUI0 MAcCHBa, JIJIMHA KOTOPOW paBHA L, Ha OJMH BJIEMEHT C
HYJICBBIM 3HaueHUEM (ONpeAesICHUE CepUM JaHO B 3ajaHuu Arrayl16).

Array127. Jlano menoe uucio L (> 0) u 1eno4YrciIeHHbI MacCuB pasmepa N. 3ame-



HUTh KXY CEPUI0 MAacCHBa, JUIMHA KOTOPOU Ooublle L, HA OJIMH 3JIEMEHT C
HYJIEBBIM 3Hau€HUEM (ONpeelICHHE CepuH JaHO B 3adaHuu Arrayl16).

Array128. Jlan menmouuncieHHblii MaccuB pasmepa N. [IpeoOpa3oBarh MaccuB, yBe-
JMYMB €ro TMEPBYI0 CEpHUI0 HAauOOJNbINIEH JIUHBI HA OJWH AJIEMEHT (ompesene-
HUE CEpUU JIaHO B 3ajaHuu Arrayl16).

Array129. Jlam uenouncineHHbId MaccuB pasmepa N. IlpeoOpa3zoBaTh MaccuB,
YBEIIMYUB €T0 IOCICAHIO CEePHI0 HAWOOJbINEeH JUIMHBI Ha OJUH JJIEMEHT (orpe-

JIeJICHUE CepUU JaHo B 3aanuu Arrayl16).
Array130. [lan menouunciieHHbIid MaccuB pasmepa N. [IpeoOpa3oBath mMaccuB, yBe-
JMYUB BCE €r0 CEpUU HAUOOJIBIICH JJIMHBI HA OJMH 3JCMEHT (ONpe/escHue
cepuu J1aHo B 3ajaHuu Arrayl16).

MHoXecTBa TOYEK Ha MIOCKOCTU

JIist XpaHEeHHS TaHHBIX O KaKJIOM HaOOpe TOYeK CIIeAyeT UCIOJIb30BaTh IO JIBa
MacCHBa: TIEPBBIM MACCUB JIJIs XpaHEHUs a0CIHUCC, BTOPOW — Il XpaHCHUS OpPJIU-
HaT. MOXHO Tak)Ke MCIOJIb30BaTh MACCHB 3anuceli ¢ ABYMs TOJSMHU (CM. 3aJlaHHC
Param64).

Array131. Jlano mHOXecTBO 4 M3 N TOYEK Ha IUIOCKOCTH W TOYKa B (TOYKH 3a-
JaHbl CBOMMH KOOpAMHAaTamu X, y). HaliTu Touky u3 MHOXecTBa A, Hambosee
OMM3KYI0 K Touke B. Paccmosnue R Mexay ToukaMu ¢ KOOpaAuHaTaMu (X1, Y1)
U (X2, y2) BBIYUCISETCA 1O hopMmyIie:

R=x2 = x1)" + (2 - )"

Array132. Jlano MHO)eCTBO A u3 N ToueK (TOYKH 3aJlaHbl CBOUMHU KOOPIMHATAMH
X, ¥). Cpean Bcex TOYEK ATOTO MHOXKECTBA, JISKAIIUX BO BTOPOM UYETBEPTH,
HAlTH TOYKY, HanOoJee yJaJIeHHYI0 OT Hadaia KoopauHat. Ecim Takux Touek
HET, TO BEIBECTH TOUYKY C HYJICBBIMH KOOPJIMHATAMH.

Array133. Jlano MHO)kecTBO A W3 N ToueKk (TOYKH 3aJlaHbl CBOMMH KOOpPIUHATAMHM
x, y). Cpenn BceX TOYEK 3TOTO MHOXKECTBA, JIGKAIIMX B MEPBOM WIH TPEThEH
YeTBEPTH, HAUTH TOUKY, HaubOosee OJM3KYI0 K Hadamy KoopauHaT. Eciu Takux
TOYEK HET, TO BBIBECTH TOUYKY C HYJICBBIMH KOOPJAMHATAMHU.

Array134. Jlano MHOXecTBO A u3 N To4yeK (TOYKM 3aJaHbl CBOMMH KOOpPJIWHATA-
MU X, y). HaliTu mapy pa3in4gHBIX TOYEK 3TOr0 MHOXKECTBA C MAaKCHMAaJIbHBIM
paccTOsIHUEM MEXAy HUMHU U CaMO 3TO PacCTOSHHE (TOYKH BBIBOAATCS B TOM
e TOpsIKe, B KOTOPOM OHH TEPEUYMCICHBI MPU 3aJaHUA MHOXECTBA A).

Array135. Jlansl MHOXeCTBa A U B, COCTOSIIHE COOTBETCTBEHHO U3 N 1 U N 2 TOUEK
(TOYKH 3a/laHbl CBOMMH KOOpJUHATAMH X, y). HaliTH MUHHMalIbHOE PacCTOSTHHUE
MEXJIy TOYKAMH STHUX MHOXECTB W CaMHU TOYKH, PACIOJOKEHHBIC HAa 3TOM
paccrosiHuy (BHAYaje BBIBOJUTCS TOYKA M3 MHOXECTBAa A, 3aTeM TOdYKa W3
MHOXecTBa B).



Array136. Jlano mHOkecTBO 4 n3 N Touek (N > 2, TOYKHU 3aJaHbl CBOMMH KOOPIH-
HaTaMm¥ X, y). HaliTu Takyio TOYKY U3 JJAaHHOTO MHOKECTBA, CyMMa PacCTOSHUI
OT KOTOPOH J0 OCTaJIbHBIX €r0 TOYCK MHHHMAJIbHA, U CaMy 3Ty CyMMY.

Array137. Jlano mMHoxectBo A u3 N Touek (N > 2, TOYKH 3aJaHbl CBOMMH KO-
opauHatamu x, y). Haittu HanOonbiiuii mepuMerp TpPeyrojbHUKA, BEPIIUHBI
KOTOPOro MPHUHAICKAT Pa3IUYHBIM TOYKAM MHOXKeCTBa A, U CaMH 3TH TOY-
KH (TOYKH BBIBOASTCS B TOM K€ IMOPSJIKE, B KOTOPOM OHHU MEPEUYUCICHBI TIPH
3aJJaHUM MHOXKECTBa A).

Array138. Jlano mHOX)ecTtBO A m3 N Touek (N > 2, TOYKH 3aJaHbl CBOMMHU KO-
opauHaTaMu x, y). HallTu HauMeHbIIMII MepuUMeTp TPEyrojbHUKA, BEPIIMHBI
KOTOPOTO MPUHAISKAT Pa3IUIHBIM TOYKAM MHOXKECTBAa A, U CaMH 3TH TOY-
KA (TOYKHU BBIBOISTCS B TOM K€ IMOPSJIKE, B KOTOPOM OHHU TIEPEUYHMCIICHBI TIPH
3aJJaHUU MHOXECTBA A ).

Array139. Jlano MHOXecTBO A U3 N TOYCK C IIEJOYNCICHHBIMU KOOPAMHATAMH X, ).
Ilopsidox Ha KOOPAWHATHOM IJIOCKOCTH OMPENETUM CIETYIOININM 00pa3oM:

(x1, 1) < (x2, y2), ecau JIuOO X1 < Xg, TUOO X1 = X2 U Y1 < V2.
Pacrmoyio)xuTh TOYKK JTaHHOTO MHOXKECTBA TI0 BO3PACTAHUIO B COOTBETCTBHH C
YKa3aHHBIM ITOPSIIKOM.
Array140. [lano MHOXecTBO A U3 N TOYCK C IEJTOYUCICHHBIMU KOOPAMHATAMH X, ).
Ilopsiook HAa KOOPAWHATHOW TJIOCKOCTH OIpPENeINM CIEAYIOUUM 00pa3oM:
(x1, ¥1) < (x2, y2), ecnu au00 X1 + 1 < X2 + Vo, MO0 X1 + Y1 = X2+ )2 U
X1 < Xa.
Pacrmoyio)kuTh TOYKH JAHHOTO MHOXECTBA IO YOBIBAHWIO B COOTBETCTBUH C
yYKa3aHHBIM ITOPSITKOM.

11 [IByMepHble maccuBbl (MaTpuLbl)

VYcnoBue Buaa «aaHa matpuua pasmepa M x N » 03Ha4aer, 4To BHa4aJIe JaeTcCs
Gaxmuueckuil pazmep NBYMEPHOTO MacCHBa-MaTpullbl (KOJIMYECTBO CTPOK M U KO-
JMYECTBO CTOJOLOB N ), a 3aTE€M MPUBOAATCS 3JIEMEHTHI 3TOI0 MaccuBa (KOJIMYECTBO
aneMeHTOB paBHO M -N ). Eciiv B 3alaHuu SIBHO HE yKa3bIBA€TCs, KaKW€ 3HAYEHUS
MOTYT IPUHUMATBh Pa3MEpPbl UCXOAHOM MAaTPHUILbI, TO MPEAIOIAraeTcs, 4To U YUCIIO
CTPOK, U YHUCJIO CTOJIOIIOB MOXXET U3MEHSAThCS B mpenenax oT 2 ao 10. HauanbHbie
3HAYEHHUS KaK MEPBOro, TAK U BTOPOrO MHJEKCA ABYMEPHOIO MacCUBAa-MaTPHUILIbI BCE-
rJa CUMTAIOTCA paBHbIMU |. BBOI M BBIBOJ 3JIEMEHTOB MaTpHUIbl OCYIIECTBIISIIOTCS
nO CIMPOKAM.

Keaopamuou mampuyeti nopsioka M Ha3pIBaeTCsl IByYMEPHBI MacCHB-MaTpHIla
pazmepa M x M.

Ecnu B 3a1anuu, CBSI3aHHOM C CO3/IaHUEM WJIM MPeoOpa30oBaHUEM MaTpPHUIIbI, HE



OMHCaH PE3yJbTUPYIONIUN HAOOp JaHHBIX, TO MPEANOJAracTcs, YTO STUM HAOOPOM
SBIIAETCS CO3/laHHas (MpeoOpa3oBaHHAs) MAaTPUIA, © HEOOXOJUMO BBIBECTH BCE €€
DJIEMEHTHI.

dopmMupoBaHMe MaTpULlbl U BbIBOA €€ 3JIeMEHTOB

B 3aganusax Ha popMUpoBaHUE MATPUIIBI IPEIIOIATaeTCs, YTO pa3Mep pe3yJib-
THUPYIOLIEH MaTpulbl He npeBocxoauT 10 x 10.

Matrix1. dansl nenbie mosokureabHble uncia M u N. ChopMupoBaTh HETOYUCIICH-
HYIO Matpuly pasmepa M x N, y KOTOpOH BCE 3JIEMEHTHI /- CTPOKH HUMEIOT
3Hauenue 107 (I =1,...,M).

Matrix2. Jlaubl mensie mosoxutenbHbie uyncia M u N. ChopMupoBaTh IICIIOYHC-
JICHHYI0 MaTpuIly pasmepa M x N, y KOTOpoil Bce djeMeHThl J -ro cTonOIa
uMeroT 3Hauenue 5J (J =1,...,N).

Matrix3. [lanb! nenbie nmonoxurenbHble yncna M, N u vHabop nz M gucen. Chopmu-
poBaTh Marpuiy pasMmepa M x N, y KOTOPOH B KaXJIOM CTOJOIE coaepKaTcs
BCE YHMCJIa U3 MCXOJHOrO Habopa (B TOM K€ TOPSIIKE).

Matrix4. lansl nesble monoxutenbHbie ynucia M, N u HaOop u3 N uucen. Cdop-
MHPOBaTh MaTpuly pasMepa M x N, y KOTOPOU B KaXJIO0H CTPOKE COIAEPIKATCS
BCE YHMCJIa U3 MCXOJHOro Habopa (B TOM K€ TMOPSIIKE).

Matrix5. Jlanbl nesble monoxutenbHbie uncia M, N, uncio D u HaOop u3 M uu-
cen. ChopmupoBatk matpuily pazMepa M xN, y KOTOPOM TEpPBBIA CTOIOEI
COBMAJAET C MCXOJHBIM HAa0OpOM YHUCEN, a AJIEMEHTHl KaXJIOTO CIETYIOIIETO
CTOJIOIIa paBHBI CYMME€ COOTBETCTBYIOIIETO 3JIEMEHTA MPEAbIIYIIEro CTOJIONa
u yucna D (B pe3yJsibTaTe Kax/iasi CTpOKa MaTpUIlbl OYJIET COJepKaTh dJIEMEHTHI
apugmemuueckou npozpeccuur).

Matrix6. Jlansl 1ienble OMOKHUTENbHBIE unciaa M, N, yuciio O u Habop u3 N ducel.
CdopmupoBats Matpuily pasmepa M x N, y KOTOpoil mepBasi CTpoKa COBIa-
JTAET C MCXOTHBIM HAOOPOM YHMCEN, a DJIEMEHTHI KaKIOW CIICTYIOIIEH CTPOKH
pPaBHBI COOTBETCTBYIOIIEMY 3JIEMEHTY MPEAbIAYIIEH CTPOKH, YMHOXEHHOMY
Ha Q (B pe3ysbTare KaxAbld CTOJIOEI] MaTpHIlbl OyAeT COAep>KaTh 3JIEMEHTHI
2eoMempuiecKol npocpeccuu).

Matrix7°. Jlana marpuna pasmepa Mx N u uenoe uucio K (E K<M ). BeiBectn
3JIEMEHTHI K- CTPOKHU JTAHHOW MaTPHUIIbI.

Matrix8. Jlana matpuma pasmepa Mx N u nenoe yucio K (k K <N ). BeiBectn
aneMeHThI K-ro cTo0Ia JaHHONH MaTPHIIHL.

Matrix9. Jlana matpuma pasmepa M x N. BoiBecTu ee 3JIEMEHTBI, PACIIONIOKCHHBIS
B CTpPOKax C YeTHbIMH HOMepamHu (2, 4, . . .). BbIBOA 271€MEHTOB MPOU3BOAUTH



10 CTPOKaM, YCIIOBHBIM OIepaTop HE UCIIOJIb30BAaTh.

Matrix10. /lana matpuria pasmepa M x N. BbIBeCTH €€ 3JIEMEHTBI, PacIoI0KCHHBIC
B CTOJIOIAX ¢ HeYeTHbIMU HOoMepamu (1, 3, . . .). BbIBOJ 3JIeMEHTOB IIPOU3BO-
JUTh TIO CTOJOIaM, YCIOBHBIA OMEpaTop HE UCMOJb30BaTh.

Matrix11. Jlana marpumia pasmepa M xN. BbiBecTH ee 3JEMEHTBHI B CIEAYIOMIEM
TIOpsIZIKE: TIepBasi CTPOKa CJIeBa HAIpaBo, BTOpas CTPOKa CIIpaBa HAJIEBO, TPEThSI
CTpOKa CJicBa HalpaBoO, YeTBEpPTas CTPOKA CIpaBa HaJEBO U T. .

Matrix12. Jlana matpuna pasmepa M xN. BbIBecTH €€ 3J€MEHTHI B CICIyIOIIEM
MOPSAJIKE: TEPBBIN CTOJOEI CBEpXYy BHU3, BTOPOM CTOJIOCI] CHU3Y BBEPX, TPETUM
cTONOeI] CBEpXy BHU3, UYETBEPTHIN CTOJOEI CHU3Y BBEpPX U T. .

Matrix13. /lana kBaaparHas marpunia 4 nopsiaka M. Hauunast ¢ anemenTa Ai 1, BbI-
BECTH €€ DJIEMEHTHI CIICAYIONINM 00pa3oM («y2oikamuy): BCE DJICMEHTHI Tep-
BOI CTPOKH; 3JICMEHTBI MOCIIEAHET0 CTOJI0IA, KpoMe MepBOoro (y»e BbIBEICHHO-
r0) 2JIEMEHTA; OCTAaBIIHECS AJIEMEHThI BTOPOM CTPOKH; OCTABIIHECS SJIEMCHTHI
IPEINOCISAHEr0 CTOIO0NA U T. [I.; IMOCICIHUM BBIBOJUTCS JJCMEHT Ay 1.

Matrix14. /lana kBaaparHas marpunia 4 nopsiaka M. Haunnast ¢ snemeHTa Ai 1, BbI-
BECTH €€ AJIEMEHTHI CIIECIYIOIIUM 00pa3oM («y2oiKkamuy): BCE dIIEMEHTHI TIEPBO-
r'o CTOJIONA; JIEMEHTHI MOCICAHEH CTPOKH, KpOME IIEPBOIo (y)Ke BBIBEICHHOTO)
9JIEMEHTA; OCTaBIIUECS 3JIEMEHTBI BTOPOTO CTOJIOIA; OCTABIIHMECS SJICMCHTEHI
MPENOCICIHEN CTPOKUA U T. [.; HOCJIEAHUM BBIBOAUTCS SJIEMEHT A1 .

Matrix15. Jlana kBamparnas matpunia 4 nopsinka M (M — HedeTHoe uuciio). Ha-
YHHAs C JJIEMEHTa A1 W TEepPEMENIasch M0 YacCOBOW CTPENKe, BBIBECTH BCE
€e AJIEMEHTBl 1O Chupaiu:. TepBas CTPOKA, MOCICTHHA CTOJOCI, MOCICTHSI
CTpOKa B OOpaTHOM IOpSJIKE, MEPBBIA CTOJOEI B OOpaTHOM IMOPSIKE, OCTaB-
IIHECS AJIEMEHTBI BTOPOU CTPOKHU | T. [I.; MIOCJICTHUM BBIBOJUTCS IICHTPATBHBIN
9JIEMEHT MATPHIIBL.

Matrix16. /lana kBaapatHas matpuia 4 nmopsiaka M (M — HedeTHOe yucio). Haum-
Has C JJIEMEHTa A1 W MEepPeMeINasch MPOTUB YaCOBOW CTPEIIKH, BBIBECTH BCE
€€ DJIEMEHTBl 1o cnupaiu: TIEPBBIA CTOJOEN, MOCICIHSAS CTPOKa, MOCIEIHUN
cToj0e1] B 0OpaTHOM MOPSAKE, MepBasi CTPOKa B 0OpAaTHOM IMOPSIIKE, OCTaBIIH-
€Csl JIEMEHTBI BTOPOTO CTOJIONA W T. JI.; TIOCICAHUM BBIBOIAWTCS IICHTPAIbHBIHN
9JIEMEHT MaTPHIIBL.

AHanuns anemMeHToOB MaTpulbl

Matrix17. Jlana matpuma pasmepa M x N u uenoe uncio K (1 =K <M ). Haiitu
CyMMY W IPOU3BEICHUE JIEMEHTOB K- CTPOKHU TAHHOW MAaTPHIIBI.

Matrix18. Jlana marpuna pazmepa M x N u nenoe uncio K (1 = K <N ). Haiitn
CYMMY W TIPOHM3BEICHHE JJIEMEHTOB K-ro CTOJONA JTaHHOW MaTpPHIIBL.

Matrix19. Jlana marpuma pasmepa M x N. Jjis KaXI0H CTPOKHM MAaTPHIIBI HANTH
CYMMY €€ 2JICMEHTOB.



Matrix20. Jlana marpuna pasmepa M xN. s Kaxaoro cTojaOma MaTpUIBI HAHTH
IPOM3BE/ICHUE €TO IEMEHTOB.

Matrix21. Jlana matpuima pasmepa M x N. JIjisg KaxJI0i CTPOKH MaTpPHUIIbl ¢ HEUYET-
HBIM HOMepoMm (1, 3, . . .) HallTm cpemHee apuMETUUECKOE €€ DJICMEHTOB.
Y CIIOBHBIN ONIEpaTOp HE UCTOJIB30BATh.

Matrix22. Jlama matpuna pasmepa M x N. Jlns Kaxaoro CToiOIma MaTpHUIlbl C
YeTHbIM HOMEpoM (2, 4, . . .) HalTH CyMMy €ro 3JIEMEHTOB. Y CIOBHBII
orepaTop HE UCIOJb30BaTh.

Matrix23. Jlana matpuma pa3smepa M xN. B kaxaod CTpoke MaTpHIlbl HaWTH
MHUHHUMAJIbHBIN 3JICMCHT.

Matrix24°. /lana marpuna pasmepa M xN. B kaxaoM cTojOIEe MaTpPHUIbl HAHTH
MaKCHMAaJIbHBIN 3JIEMEHT.

Matrix25. Jlana marpura pasmepa M xN. Haiitu HOMep €e CTpOKH ¢ HanOOJbIIICH
CYMMO¥ 2JICMEHTOB W BBHIBECTH JaHHBI HOMED, a TaKKe 3HAUCHHE HAanOOJbIICH
CYMMEBI.

Matrix26. Jlana marpuna pasmepa M x N. Haiitu HOMep ee cToyIOIla ¢ HAaUMEHbB-
IIMM TIPOM3BEICHUEM 3JICMEHTOB M BBIBECTH JIAHHBIM HOMEP, a TAaKXKE 3HAYCHHUE
HAaUMCHBIIICTO TPOU3BEICHUSI.

Matrix27. Jlama marpunia pasmepa M xN. Haiitm MakCUMalbHBIA CpeId MHUHU-
MAaJIbHBIX 3JIEMEHTOB €€ CTPOK.

Matrix28. Jlama wmatpumna pasmepa M xN. HaliTu MUHUMaJIbHBIA CpeIH MaKCH-
MaJIbHBIX AJIEMEHTOB €€ CTOJIOIOB.

Matrix29. Jlama matpunia pasmepa M x N. B kaxaol ee CTpOKe HaWTH KOJHYe-
CTBO 3JICMCHTOB, MEHBIIIMX CPEAHEr0 apu(METHUYECKOIO BCEX IJIEMEHTOB JTOM
CTPOKHU.

Matrix30. Jlana matpuma pasmepa M x N. B xaxiaom ee cToyiOlle HAHTH KOJIHYeE-
CTBO 3JIEMEHTOB, OOJIBIIUX CPEAHEr0 apu(hMETHUECKOTO BCEX IEMEHTOB 3TOTO
cronoua.

Matrix31. Jlana marpuia pasmepa M x N. Haiftu HOMepa CTpOKH M CTOJOIA



JUIS 3JIEMEHTa MaTpHUIllbl, Hanbojee OIM3KOro K CpelHEMYy 3HAUYECHHIO BCEX €€
HJIEMEHTOB.

Matrix32. Jlana menourcienHas matpuiia pasmepa M x N. Halith HOMep mepBOi
U3 ee CTPOK, COJEPKallMX PaBHOE KOJMYECTBO TOJOKHUTCIBHBIX W OTpHIIA-
TEJNBHBIX DJIEMEHTOB (HYJIEBBIC DJIEMEHTHI MATPHUIBI HE YUMUTHIBArOTCS). Ecmu
TaKHUX CTPOK HET, TO BhIBeCTH 0.

Matrix33. /lana nenouunciienHas maTpuiia pasmepa M x N. Halitu HOMep mocie-
HETO M3 €€ CTOJIOIOB, COJEP)KAIIUX PaBHOE KOJIMYECTBO IMOJIOKHTEIBHBIX H
OTPHUIIATEILHBIX 3JIEMEHTOB (HYJIEBBIC 3JIEMEHTHI MATPHUIBI HE YUUTHIBAIOTCS).
Ecmu Takux cTon010B HET, TO BhiBecTH (.

Matrix34. /lana menouunciieHHas maTpuiia pasmepa M x N. Halitu HOMep mocie-
HEll U3 ee CTPOK, COJMePIKAIIUX TOJBKO YeTHBIC YHClia. ECIIM Takux CTPOK HET,
TO BbIBeCTH 0.

Matrix35. Jlana nenouncienHas marpuia pasmepa M x N. Haiitm HOMEp miepBOro
U3 ee CTOJOIOB, COJEPIKAIIMX TOJHKO HEUETHBIC YHclia. ECIM TakuX CTOJIOIOB
HET, TO BbIBeCTH 0.

Matrix36. Jlana memounciieHHass MaTpuia pasmepa M x N, 3J1€MEHTbI KOTOPOH MO-
ryT npuHuMarth 3HadeHus oT 0 mo 100. PaznuuHble cTpokH MaTpULbl Ha30BEM
HOX0J4CUMU, €CTTU COBIMAAAI0T MHOXKECTBA YHCETI, BCTPEUAIOIIUXCSI B ATHX CTPO-
Kax. HaliTu KOIM4eCTBO CTPOK, MOXOKUX HA MEPBYIO CTPOKY JAHHOW MaTPHULIBI.

Matrix37. Jlana nenouucieHHas MaTpuia pasmepa M x N, 3JieMEHTBI KOTOPOH MO-
ryT npuHumath 3HaueHus oT 0 go 100. Paznuunble cTOJIOLBI MAaTpULbl HA30-
BEM NOXONHCUMU, SCITH COBIAJAIOT MHOXKECTBA YHCEN, BCTPECUYAIONIUXCS B 3THUX
cronbrax. HailiTh KojJMmyecTBO CTOJIOIOB, MOXO0KMX Ha MOCJIEIHHUH CTOJIOEI
JAaHHOW MaTPHIIBI.

Matrix38. [lana mnenouwcieHHas marpuiia pasmepa MxN. HalTu KoiaudecTBo ee
CTPOK, BCE 3JICMEHTHI KOTOPBIX Pa3TUIHEI.

Matrix39. [lana nenouwcieHHas marpuia pasmepa MxN. Haltu koiaudecTBo ee
CTOJIOIIOB, BCE 3JIEMEHTHI KOTOPBIX Pa3TUIHBI.

Matrix40. Jlana nemouncieHHas MmaTtpuia pasmepa M x N. Haiitu HOMEp 1O-
CleTHEN M3 ee CTPOK, COAEPKAIUX MAKCUMAIbHOE KOJIWYECTBO OJMHAKOBBIX
HIIEMEHTOB.

Matrix41. Jlama nemouncieHHas Matpuiia pasmepa M x N. Haiitm HOMep mep-
BOTO M3 €€ CTOJIOIOB, COJEPIKANUX MAKCUMAIIbHOEC KOJMYECTBO OJMHAKOBBIX
DIIEMEHTOB.

Matrix42. lana matpuia pazmepa M x N. HaiiTu KOJIMYIECTBO €€ CTPOK, DIIEMEHTHI

KOTOPBIX YHOPSIOYEHBI IO BO3PACTAHUIO.

Matrix43. lana matpuna pasmepa M x N. Haiitu KoiamdecTBO €€ CTOJOIOB, dJie-

MEHTBI KOTOPBIX YIOPSA0UYEHBI M0 YOBIBAHUIO.



Matrix44. Jlana matpuna pasmepa M x N. HaliThu MUHUMaJIbHBIN CpeIn 3JICMEHTOB
TEX CTPOK, KOTOPBIE YIOPSIOYCHBI JINOO TI0 BO3pACTaHUIO, IO 10 YOBIBAHUIO.
Ecnmu ynopsimoueHHbIE CTPOKM B MATpPHUIlE OTCYTCTBYIOT, TO BbiBecTH ().

Matrix45. lana matpuma pasmepa M x N. HaliTu MakcUMalbHBIA cpemu die-
MEHTOB T€X CTOJOIIOB, KOTOPBIC YHOPSIOYEHBI JUOO TO BO3pACTaHHUIO, JIHOO
no yoeiBanuioo. Ecnu ymopsimoueHHbIEe CTONOIBI B MaTpHUIlE OTCYTCTBYIOT, TO
BbIBECTH ().

Matrix46. Jlana memouucieHHas marpuiia pasmepa M xN. Haitu sieMeHT, sABjIs-
IONUNCS MaKCUMAJIBHBIM B CBOEHW CTPOKE W MUHUMAJLHBIM B CBOEM CTOJIOIIE.
Ecnu Takoii 3eMeHT OTCYTCTBYET, TO BbiBecTH 0.

Npeobpa3oBaHne maTpuubl

[Ipn BBINONHEHUM 3aJaHUl U3 JAHHOTO NMYyHKTa (3a HCKIroYeHueM Matrix74
u MATtrix75) He cienyeT HCHOJb30BAaTh BCIOMOIATENIbHBIE JBYMEPHBIE MacCHUBBI-
MaTpPHILIBI.

Matrix47. Jana wmatpumia pasmepa M x N wu 1nensie uucina Ki; u Ko
(1 = Ki <Ky = M). llomeHnsTh MeCTaMu CTPOKH MaTpHIlbl ¢ HOMepamu K;
u Ko.

Matrix48. Jlama wmatpuna pasmepa M x N wu nensie uucia K; u Ko
(1 =K1 <K, = N). Illomenars MecTaMu CTOJIOLBI MAaTPpULIbl ¢ HOMepaMu K,
n Kz.

Matrix49. lana matpunia pazmepa M  x N. IIpeoOpa3oBarh MaTpuily, TOMCHSB
MECTaMH MUHUMAJIBHBI W MaKCUMAJIbHBIM JJIEMEHT B KaXXIOW CTPOKE.

Matrix50. [lana matpunia pasmepa M  x N. [IpeoOpa3oBarh MaTpHIly, TOMCHSB
MECTaMH MUHUMAJIBHBI W MAaKCUMAIIbHBIM AJIEMEHT B KaXKIOM CTOJIOIIE.

Matrix51. Jlana matpuna pasmepa M x N. [IoMeHATh MeCTaMH CTPOKH, COJIepIKa-
M€ MUHUMAJIGHBIA U MaKCHMAJBHBIA 3JIEMEHTHI MATPHIIBL.

Matrix52. [lana matpura pasmepa M x N. [IoMeHATh MeCTaMH CTOJIOIBI, COJIEP-
JKalllie MHHUMAJIbHBIH ¥ MaKCHUMaJbHBIA 3JICMEHTBI MATPHIIBI.

Matrix53°. Jlana marpuna pasmepa M x N. [TomeHsITh MecTamMu CTOJOEI] C HO-
MepoM | W MociemHui W3 CTOJIOIOB, COAEPIKANIUX TOJIBKO IMOJOKHUTEIHHBIC



aneMeHThl. Eciin TpeOyeMbIX cTONOLIOB HET, TO BHIBECTH MATpULly 0€3 U3MEHE-
HUU.

Matrix54. Jlana matpuma pasmepa M x N. IloMeHATH MecTaMu CTOJIOCH C HOMe-
poM N U TIEpBBIA U3 CTOJIOIOB, COMEPKAIINX TOJBKO OTPUIIATEIHHBIC DJIEMEH-
Thl. Eciin TpeOyeMbIX CTOJOIOB HET, TO BBIBECTH MAaTpUIly 0€3 M3MEHEHMIA.

Matrix55. /lana matpurma pasmepa M xN (M — detHoe uucio). [lToMeHITh MecTa-
MU BEPXHIOIO U HIDKHIOIO TTOJIOBUHBI MATPHIIBI.

Matrix56. [lana maTtpuna pasmepa M x N (N — detHoe uncio). [ToMmeHITh MecTaMu
JIEBYIO U TIPABYIO MOJOBHHBI MATPHUIIBL.

Matrix57. Jlana matpuna pasmepa M xN (M m N — detHble uucna). [ToMeHSTH
MECTaMH JICBYIO BEPXHIOIO W IMPaBYI HIKHIOO YETBEPTH MATPHIIBI.

Matrix58. lana matpuna pasmepa M xN (M m N — detHble uucna). [loMeHATH
MECTaMU JICBYIO HIDKHIOIO WM TPABYH) BEPXHIOK YETBEPTH MaTPHIIBL.

Matrix59. Jlana marpuia pasmepa M xN. 3epKaJbHO OTPa3UTh €€ DIEMEHTBHI OTHO-
CUTEJIbHO TOPH30HTAILHOW OCH CUMMETPHH MATPHIBI (IPH 3TOM HOMEHSIOTCS
MecTaMHu CTpOoku ¢ Homepamu 1 u M, 2 u M -1 u 1. n.).

Matrix60. [lana matpuna pasmepa M xN. 3epKalbHO OTPa3uUTh €€ JIEMEHTHI OT-
HOCHUTEIIHO BEPTHKAJILHOW OCH CHMMETPUU MATPUILI (IIPU STOM MOMEHSIOTCS
MecTtaMu ctosOubl ¢ Homepamu 1 u N, 2 u N-1 u 1. 1.).

Matrix61. Jlana marpuma pasmepa M x N u nenoe aucio K (1=K <M ). Y ganmuth
CTPOKY MaTpHULBI C HOMEPOM K.

Matrix62. dana matpuna pasmepa M x N u nenoe uncio K (1 <K <N ). Yaamuts
cToN0e1l MaTpHUIIBI ¢ HOMEpOoM K.

Matrix63. [lana marpuma pasmepa M xN. Yaajauth CTPOKY, COJACPXAIIYK) MHHH-
MaJIbHBIN DJIEMEHT MATPHIIBL.

Matrix64. lana matpuna pasmepa M xN. ¥Yaanute cToyOer, coaepKaniii MaKkCcH-
MaJIBHBIN 3JIEMEHT MaTPHIIBI.

Matrix65. Jlana matpuma pasmepa M x N. YaamuTh e MepBbIid cTONOEI, CoaepkKa-
M TOJBKO TOJOXHUTEIbHBIC dIeMEHThl. Eciu TpeOyeMbIX CTOJOIOB HET, TO
BBIBECTH MATpHILy 0€3 N3MECHCHHIA.

Matrix66. Jlana marpuna pasmepa M xN. YaauTh ee MOCICIHUN CTOJIOEI, coaep-
KAl TOJBKO OTPHIIATEIIbHBIC 3JIEMEHTHI. Eciu TpeOyeMbIX CTOJIOIOB HET, TO
BBIBECTU MaTpULy 0€3 U3MEHEHUH.

Matrix67. [ana matpunia pasmepa M x N, conepxaiiasi Kak IMOJIOKUTEIbHBIC, TaK
U OTPHIIATENIbHBIC DJIEMEHTHL. Y JAIUTh BCE €€ CTOJOLBI, COAEPIKAIINE TOJb-
KO TIOJIOKUTENBbHBIE 3JIeMeHThl. Ecim TpeOyeMbIX CTONOIOB HET, TO BBIBECTH
MaTpully 0e3 U3MEHEHHII.

Matrix68. Jlana matpuia pasmepa M x N u nenoe uncio K (1 =K <M ). Ilepen

CTPOKOW MaTpuilbl ¢ HOMEpOM K BCTaBUTb CTPOKY M3 HYyJIEH.



Matrix69. Jlana marpuua pasmepa M , N u uenoe yncno K (1 _K _N ). Ilocxe
CTOJIOIa MAaTPHUIBI ¢ HOMEPOM K BCTaBUThH CTOJIOCIH W3 CIUHHUIIL.

Matrix70. dana matpuna pasmepa M x N. IlpomxyOnupoBath CTPOKY MAaTpHIIHL,
COAEPXKAILYI0 €€ MAKCUMAaJIbHbBINA 3JIEMEHT.

Matrix71. lana matpuma pasmepa M x N. IlpoayOnupoBaTh CTOJOCI] MaTpPHIIBI,
COZEpIKAIIMNA €€ MUHUMAJIbHBIN JICMEHT.

Matrix72. Jlana marpuma pa3smepa M x N. Ilepen mepBbIM CTOJIOIOM, COJIEpIKa-
MM TOJBKO TIOJIOKUTEIIBHBIC DJIEMEHTBI, BCTABUTH CTONOCI U3 eauHull. Ecim
TpeOyEeMBIX CTOJIOLOB HET, TO BBIBECTH MATPHIly 0€3 W3MCHCHHIA.

Matrix73. Jlana marpuma pasmepa M x N. Ilocne mocnenHero crondua, comepka-
IIETO TOJIbKO OTPHIIATENbHBIC SJEMEHTHI, BCTAaBUTh cTONOen w3 Hyjei. Ecim
TpeOyeMbIX CTOJOIOB HET, TO BHIBECTH MATpUIly 0€3 W3MEHECHUHL.

Matrix74. [ana marpuma pazmepa M xN. DJIEeMEHT MaTpPUIbl HA3bIBACTCS €€ JO-
KATbHLIM MUHUMYMOM, €CIT OH MEHbBIIE BCEX OKPYKAIOIIUX €ro SJIEMEHTOB.
3aMEHHUTH BCE JIOKaJIbHBIE MUHUMYMBI JaHHOW MaTpuibl Ha Hynu. [Ipu pemie-
HUH JIOITyCKAETCs UCIIOJIb30BaTh BCIIOMOTATEIbHYIO MATPHILY.

Matrix75. Iana matpuna pasmepa M xN. DieMEHT MaTpPHIIBI Ha3bIBACTCS €€ JI0-
KAbHbIM MAKCUMYMOM, €CIIA OH OOJIBIIIE BCEX OKPYKAIOIIUX €ro 3JIEMEHTOB.
[ToMeHATh 3HAaK BCEX JIOKAIBHBIX MaKCHMyMOB JaHHOW MaTpHIlbl Ha IMPOTH-
BOTIOJIOXKHBIA. [Ipu pemeHun JomycKaeTcs HCIOIb30BaTh BCIOMOTATEIbHYIO
MaTpHUILy.

Matrix76. Jlana marpuna pazmepa M xN. YHOpsSA0OYUTh €€ CTPOKH TaK, 9TOOBI WX
HIEPBBIC 3JIEMEHTHI 00Pa30BhIBAJIM BO3PACTAIONIYIO MMOCIICI0BATEIIEHOCTb.

Matrix77. Jlana matpuma pasmepa M x N. YHOPSIO0YNUTH €€ CTOJIOIBI TaK, 4TOOBI
UX TOCJICHUE JIEMEHTHI 00Pa30BBIBAIM YOBIBAIOIIYIO TOCIEIOBATEIIBHOCTb.

Matrix78. Jlana marpuna pazmepa M xN. YHOpSAA0YUTH €€ CTPOKH TaK, 4TOOBI HX
MUHUMAJIBHBIC 3JIEMEHTHI 00pa30BBIBAIN YOBIBAIOIILYIO ITOCIICIOBATEILHOCTD.

Matrix79. Jlana marpuna pasmepa M x N. YHOPSJIOYATh €€ CTOJIOIBI TaK, YTOOBI
X MaKCHUMaJIbHbIC 3JIEMCHTHI 0Opa30BBIBAIIM BO3PACTAIONIYIO IOCIIEI0BATEIb-
HOCTb.

OunaroHanu KBagpaTHOM MaTpuubl

Matrix80. lana xBanmparnas matpunia 4 nopsaka M. Haiitu cymMMy 3J€MEHTOB €¢
2NIa6HOU OUA20HaIU, TO €CTh AUArOHAIM, COAEpKalIeH CIEeNyIOIUEe AIEMEHTHI:

A11, A2, Asz, ..., Amm.
Matrix81. [lana xBaapartHas marpuna 4 nopsaka M. Haiitu cpennee apudmeru-
YECKOE BJIEMEHTOB €€ NOOOYHOU OUaA2OHaIU, TO €CTh JUArOHaJH, COAEpXKaIlei



CJIETYIOIINE AIIEMEHTHI:
Aim, Agm-1, Asm-2, - .. Awma

Matrix82°. Jlana xBamgpatHas Mmatpuna 4 nopsaka M. Haiitm cymmy 3JI€MEHTOB
KKJIOW €€ JuaroHaju, NapajuleibHOW TJIaBHOW (HayuHasi ¢ OJTHORJIEMEHTHOM
JaroHanu Ay ).

Matrix83. [lana kBampatHas marpuna 4 mnopsaka M. Haiith cymmy 3IIeMEHTOB
KKJIOW ee JuaroHaiu, napajuieJbHON MOOOYHON (HauyuHas ¢ OJTHORJIEMEHTHOM
JaroHanu A 1).

Matrix84. [lana xBaapartHas marpuna A mopsaka M. Haiitu cpennee apudmeru-
YECKOEe DJIEMEHTOB KaXJOW €€ JuaroHajiu, napauielbHOW TJIaBHOW (HauuHas ¢
OJHORJIEMEHTHOM JuaroHanu Ay ).

Matrix85. [lana xBamparnas matpuna A nopsinka M. Haiitu cpeanee apudmernye-
CKOE€ DJIEMEHTOB KaXKJIOM €€ JIUaroHajiu, MmapajjieiabHOi moOo4YHOM (HayuHas ¢
OJHORJICMEHTHOM quaroHanu A 1).

Matrix86. /lana xBagpaTHas marpuna A nopsinka M. HaiiTh MUHUMAITEHBINA 2JIEMEHT
JUISl KaXKI0W €€ AuaroHaliy, MmapajjieabHON TNIaBHOM (HayuMHasi C OJHODJIEMEHT-
HOU AuaroHanu Ay ).

Matrix87. Jlana kBaapatHas matpuna A mopsiaka M. HailTm MakCUMaJIbHBIN dire-
MEHT JUISl KaXJIO0M ee JuaroHaiu, napajuieiabHOW MOoOOYHON (HauMHasg C OJHO-
AJIEMEHTHOM JUAroHanu A 1).

Matrix88°. Jlana xBaapaTHas Matpuna nopsaka M. OOHYIUTh SJIEMEHTHI MATPHIIHL,
JeKaIe HUKE TJIaBHOW JAMAroHaIu. YCJIOBHBIM OmepaTop HE HCIOJIb30BaTh.

Matrix89. /lana xBagpatHas matpuia nopsiaka M. OOHYIHTH 2JIEMEHTHI MaTPHIIHI,
JIeKaIlye BhIIIe MOOOYHOMN AMaroHau. Y CJIOBHBINM ONIEPATOP HE UCTIOIh30BaTh.
Matrix90. [ana kBaapaTtHas marpuna mopsaka M. OOHYJIUTb 3JEMEHThI MaTpH-
IbI, JICXKAIIUe Ha IMOOOYHOM JUArOHAIM W HUXKE Hee. Y CIIOBHBIM OmepaTop He
UCTIOJTb30BaTh.

Matrix91. Jlana kBaapaTHas matpunia nopsiaka M. OOHYIUTH 3JIEMEHTHl MaTpPH-
IbI, JIKAIMEe Ha TJIaBHOW TUAroOHAJIM W BBIIIC Hee. YCIOBHBIM ONMEpaTtop He
UCTIOJIb30BATh.

Matrix92. Jlana xBaapaTHas marpuna nopsaka M. OOHyIUTh SJIEMEHThI MaTpU-

IbI, JEXallue OJHOBPEMEHHO BBIIIE TJIaBHOW JUAroHAM W BBIIIE MOOOYHOU
JIAArOHAJIA. Y CJIOBHBIN OIIEPATOP HE UCITOIb30BaTh.

Matrix93. Jlana xBagpaTHas Marpuna nopsaka M. OOHyIUTh JIEMEHTHI MaTpU-

IbI, JIe)KAIe OJHOBPEMEHHO BBIIIC TIJIaBHOW JUATOHAIM M HIDKE IMOOOYHOMU
JIMArOHaJIN. Y CJIOBHBIN OIEpaTOP HE UCIIOJIb30BaTh.

Matrix94. [lana xBaapaTHas marpuia nopsiaka M. OOHYJIUTh DJIEMEHTHI MATPUIIHL,

Jexanue OJHOBPEMEHHO HUKE TJIaBHOW JUAaroHai u (BKJIIOYasi ATy JUArOHAJIb)
U BBIIIE MOOOYHON IUaroHanu (TakKe BKIIOYAs ATy JUAroHajb). Y CIOBHBIN



OIepaTop He UCTIOIb30BATh.

Matrix95. [lana xBaapaTHas marpuia nopsiaka M. OOHYJIUTH DJIEMEHTHI MaTPUIIHL,
JeXaIe OJHOBPEMEHHO HUKE TJIABHOM MUaroHalu (BKIOYAs 3Ty THATOHAIb)
U HIDKE MOOOYHOM MuaroHanu (Takke BKJIIOYas 3Ty AMAroHaib). Y CIOBHBIN
orepaTop He UCTIOJIb30BAaTh.

Matrix96. /lana kBaapatHas marpunia 4 nopsaka M. 3epKaJbHO OTPa3UTh ee dJie-
MEHTBl OTHOCHUTEJIBHO TJIABHOMW JuaroHau (MpH 3TOM 3JIEMEHTHI TJIABHOM JHa-
TOHAJUM OCTaHYTCS Ha TMPEKHEM MECTE, AJIEMEHT Ai2 TMOMEHSIETCS MECTaMH
C As1, 2IeMeHT A1 3 — ¢ Asi1 U T. 11.). BcmoMoraTeabHy0 MaTpUIly HE UCIOJIb-
30BaTh.

Matrix97. [lana kBaapatHas marpunia 4 nopsaka M. 3epKaJbHO OTPa3UTh ee 3Jie-
MEHTBl OTHOCUTEIBHO MOOOYHOUN AuaroHasu. (Ipu 3TOM DJIEMEHThI MOOOYHOM
JIMaroHaJ OCTAaHYTCS Ha MPEKHEM MeCTEe, JIEMEHT A11 MOMEHSETCS MeCTaMHu
¢ Aym , dAeMeHT A12 — € Ay-im ¥ T. 1.). BcmomorarenbHyro MaTpuily He
UCIIOJIb30BATh.

Matrix98. lana xBagpaTtHas matpunia A nopsjaka M. ITosepHyTh ee Ha yrox 180°
(mpu 3TOM »3neMeHT A;: TMOMEHsieTCa MecTaMu C Apm, dJAEMEHT A9 —
¢ Aym-1 ¥ T. 1.). BcmoMoraTenbHy0 MaTpuIly HE HCIOJb30BaTh.

Matrix99. /lana xBagpatHas matpuiia 4 nopsiaka M. TloBepHyTh ee Ha yroa 90° B
MOJIOKUTEIIbHOM HaIpaBJI€HUHU, TO €CTh IMPOTHB YACOBOW CTPENKH (MPHU ITOM
aeMeHT Aq: nepeuner B Awyi, deMeHT Ay1 — B Aum W T. 1.). Bcomora-
TEJbHYIO MaTPUILy HE UCIIOJIb30BATh.

Matrix100. /lana kBagpatHas matpunia A nopsiaka M. [loBepHyTh ee Ha yroia 90°
B OTPHUIIATSIIBHOM HAIPaBJICHUHU, TO €CTh 0 YaCOBOM CTpenke (Mpu 3TOM dJie-
MEHT A1 nepeuner B Ay , 31eMeHT A1y — B Aym U T. 1.). BcmoMorarens-
HYIO MaTPUILy HE UCTIOIH30BaTh.

12 CUMBOJbI N CTPOKMU

[Ipu BeIMOTHEHUY 3a/1aHU HA 00PAOOTKY PYyCCKUX OYKB MOKHO CUUTATh, YTO
OykBa «&» B HCXOJHBIX CTPOKOBBIX JIaHHBIX OTCYTCTBYET.
CumMBoOnbl U nx Koabl. PopMmupoBaHue CTPokK

String1. [lan cumBoa C. BeiBecTu ero ko0 (To €CTh HOMEp B KOJIOBOM TaOJIHIIE).

String2. Jlano nenoe uucio N (32 < N < 126). BeiBecTH CHUMBOJ C KOJIOM, paB-

HBIM N.

String3. /lan cumBoa C. BriBecTr 1Ba CMMBOJIA, MIEPBbIA M3 KOTOPBIX MPE/IIECTBYET

cumBoiry C B KOZOBOM Tabmuiie, a BTOpoi ciemyer 3a cuMBosioM C.

String4. Jlano nenoe unciao N (1 = N < 26). BeiBectu N nepBbIX nponucHwvix (TO



€CTh 3arJIaBHbIX) OYKB JIJATUHCKOTO aji(haBUTA.

String5. Jlano nienoe unciao N (1< N < 26). Beisectn N nociaennux cmpounsix (To
eCTh MaJICHbKUX) OYKB JATHHCKOTO andaBuTa B 0OpaTHOM TOpsAKE (HaYMHAS
C OYKBBI «2Z»).

String6. Jlan cumBon C, nzo0Opakaromuii udpy win OykBy (JIATHHCKYIO HUIIH PYC-
ckyto). Ecnmu C uzobpaxaer nuudpy, To BeiBecTH CTpOKY «digity, eciau jJaTuH-
CKYI0 OYKBY — BBIBECTH CTPOKY «lat», €Clii PyCCKYIO — BBIBECTH CTPOKY «TUSY.

String7. Jlana Hemycrtas cTpoka. BeIBeCTH KOJIbI €€ TIEPBOTO U MOCICTHET0 CUMBOJIA.

String8. Jlano menoe yucio N (>0) u cumBon C. BbIBeCTH CTPOKY JUIMHBI N,
KOTOpasi COCTOUT U3 CUMBOJIOB C.

String9°. Jlano uetHoe ymciao N (> 0) u cumBosmbl C; u C.. BwiBecTH CTpOKy
JUIUHBI N, KOTOpas COCTOWT M3 udepeayroumxcs cuMBojioB Ci; u Ci, HauMHAs
c (.

String10°. Jlana ctpoka. BeiBecTH CTPOKY, COAEPIKAIIYIO T€ € CHMBOJIbI, HO pac-
NI0JIO)KEHHBIE B 0OPAaTHOM MOPSJIKE.

String11. [lana Henycras ctpoka S. BeIBecTr CTPOKY, COACpPIKAIIYIO CHMBOJIBI CTPO-
KU S, MEXIy KOTOPHIMU BCTaBJICHO 10 OJTHOMY MIPOOeIy.

String12. lana menycras crpoka S u nesoe uucio N (> 0). BeiBecTu cTpoKy, co-
JIepKAIIYI0 CUMBOJIBI CTPOKH S, MEXKIY KOTOPBIMH BCTaBJICHO MO N CHMBOJIOB
«*» (3BE370UKA).

NMocMmBONbLHLIM aHaNNU3 U Npeobpa3oBaHue CTPOK.
CTpoKu n yucna

String13. Jlana ctpoka. [loacuntaTh KOJIMYECTBO COACPXKAIIUXCSA B HEH mudp.

String14. Jlana ctpoka. [logcuuTarh KOJIUYECTBO COACPKANIUXCS B HEH MPOMHUCHBIX

JATUHCKUX OYKB.

String15. lana crtpoka. IloacuuTtaTh oOIIee KOJIMYECTBO COJCPIKAIIMXCA B HEH

CTPOYHBIX JIJATUHCKUX U PYCCKUX OYKB.

String16. Jlana ctpoka. [IpeoOpa3zoBaTh B HEH BCE MPOIKCHBIC JATHHCKHE OYKBBHI B

CTPOYHEIE.

String17. Jlana ctpoka. IIpeoOpa3oBaTh B Hel Bce CTpOUHBbIC OYKBBI (KaK JIATHH-

CKHE, TaK U PYCCKHUE) B IPOIUCHBIE.

String18. Jlana crtpoka. IIpeoOpa3zoBaTh B Hel Bce CTpOUHBbIC OYKBBHI (KaK JIATHH-

CKHE, TAK U PYCCKHE) B MPONUCHBIE, a MPOMUCHBIE — B CTPOYHBIE.

String19. Jlana ctpoka. Eciau oHa mpeacraBiiser coOo# 3amuch LEIOro 4uciia, TO

BBIBECTH |, €Ciii BEMIECTBEHHOTO (C APOOHOW YacThl0) — BBIBECTH 2; €CIU
CTPOKY HEJb3sl peoOpa3oBaTh B uncio, To BhiBecTd 0. CuuraTh, 4TO ApOOHas
YacTh BELIECTBEHHOTO YMCJIA OTAEISIETCA OT €ro LEJONM 4YacTH JECATHUYHOU



MOYKOU (..

String20. JlaHo 1enoe MoJIOKUTEIBHOE YHUCI0. BBIBECTH CHMBOJIBI, H300pasKaromne

1udpeI TOTO YKciia (B MOPSIIKE CJIEBa HAMPABO).

String21. JlaHo 1enoe MoJI0KUTEIbHOE YHUCI0. BBIBECTH CHMBOJIBI, H300pasKaromye

1udpeI TOTO YKciia (B MOPSIIKE CIIpaBa HAJICBO).

String22. Jlana ctpoka, m3o0pakarolias IeJ0€ IMOJIOKUTEIIbHOE YMCio. BriBecTn

CyMMy 1P ATOTO YHCIAa.

String23. Jlana ctpoka, wu300paxaromas apudMETHUECCKOES BBIPAKCHHE BHA

«<muppa>F<uuppa> £ . # <uudpa>», rae Ha MECTe 3HaKa OIEpaluu «F»
HaxXOJUTCS CUMBOJ «+» Wiu «—» (Hamnpumep, «4+7- 2 8»). BoiBectn 3Haye-
HUE JAHHOTO BBIPAXKEHUS (1I€JI0€ YHUCIIO).

String24. Jlana ctpoka, u300pakaroias JBOMYHYIO 3alUCh ICJIOTO IOJ0KHTEb-

HOTO 4yHclia. BeiBecTH CTpOKy, M300pa)Karollyto JECATUYHYIO 3alHCh 3TOTO Ke
quca.

String25. Jlana crpoka, u3o0pakaromas JECATHUHYIO 3alHCh [EJI0T0 MOJI0XKHUTEIb-

HOTO 4YHCla. BBIBECTH CTPOKY, M300pakarollyr0 JBOMYHYIO 3allUCh 3TOTO K€
qrca.

O6paboTKka CTPOK C NOMOLLbLIO CTaHAAPTHbIX (PYHKLUNA.
NMouck n 3ameHa

B 3anmaHusix, CBSI3aHHBIX C MOUCKOM M 3aMEHOW MOJCTPOK, MOXXHO CUUTATh,
YTO HCXOAHAs CTPOKA HE CONEPKUT NepeKpblearowuuxcs BXOKICHUNU TpeOyeMbIX
nojactpok. B 3amanmsx String32, String35 u String38, kpome 3TOro, MOXHO TaKKe
cuuTaTh, 4To ynainenue (B String32 u String35) wiu 3amena (B String38) mro0oro
BXOX/ICHUSI TMOJCTPOKM HE TMPUBEACT K MOSABJICHUIO B CTPOKE HOBbIX BXOXKICHUUN
JTAHHOM MOJICTPOKH.

String26. Jlano nenoe uucio N (> 0) u ctpoka S. IlpeoOpazoBath CTpoky S B
CTPOKY JJIMHBI N cleayronuM o0pa3oM: eciu JUIMHa cTpoku S Oonbiie N, TO
OTOPOCHUTDH MEPBBIE CUMBOJIbI, €CJIM JUIMHA CTPOKHU S MeHblIe N, TO B €€ Ha4aJo
N00aBUTh CUMBOJIBI «.» (TOYKA).

String27. Jlausl 1ienbie TonokuUTeNbHbIC Yucaa N 1 1 N o u cTtpoku S1 u Se. Ilo-
JY4YUTh U3 3TUX CTPOK HOBYIO CTPOKY, COJEpXKAllyl0 NepBble N 1 CHUMBOJIOB
cTpoku S1 U mociiennue N s CUMBOJIOB CTPOKH Sp (B yKa3aHHOM TOPSIIKE).

String28. Jlan cumBon C u crpoka S. YIBOUTH Kaxoe BXOxIeHHe cumBoia C B
CTPOKY S.

String29°. lan cumBon C u ctpoku S, So. [lepen kaxapiM BXoxaeHHeM cuMBosia C
B CTPOKY S BCTaBUTb CTPOKY So.



String30. [lan cumBoa C u ctpoku S, So. [Tocie kaxkmoro BxoxaeHust cumBosa C
B CTPOKY S BCTaBUTH CTPOKY So.

String31. Jlausl ctpoku S u So. [IpoBepuTh, COACPKUTCS JIM CTPOKa Sy B CTPOKE S.
Ecnu conepxurcs, To BeiBecTd TRUE, €clid HE COAEPKHUTCS, TO BHIBECTH FALSE.

String32. Jlausr ctpoku S u So. HaiiTh KOJIMUECTBO BXOXKIECHUN CTPOKU So B CTPO-
Ky S.

String33. danbr ctpoku S u So. YaaiuTh U3 CTPOKU S MEPBYIO MOJICTPOKY, COBIA-
naromryto ¢ So. Ecnu coBmagarommx MmoACTPOK HET, TO BBIBECTH CTPOKY S 0e3
V3MEHECHUM.

String34. Jlausl ctpoku S u So. YaanuTh U3 CTPOKH S TMOCIEIHIOK MOJCTPOKY,

coBmaaamIymo ¢ Sy. Eciu coBmamaronmx moJACTpOK HET, TO BBIBECTH CTPOKY S
0€e3 U3MEHEHUMN.

String35. laubl ctpoku S u So. YAaauTh U3 CTPOKHA S BCE MOACTPOKH, COBIAA-

romue ¢ So. Ecim coBmagarommx IMOJACTPOK HET, TO BBIBECTH CTPOKY S 0e3
N3MEHEHUU.

String36. Jlausl ctpoku S, S u Ss. 3aMeHUTh B CTPOKEe S TMEpBOE BXOXKICHUE
CTPOKH S7 Ha CTPOKY So.

String37. Jlauer ctpoku S, S1 ¥ Ss. 3aMeHUTHh B CTpOKe S MOCEIHES BXOXKICHHE

CTPOKH S1 Ha CTPOKY S2.

String38. Hdansl ctpoku S, S1 1 Ss. 3aMEHUTH B CTPOKE S BCE BXOXKICHUS CTPOKH S

Ha CTPOKY So.

String39. Jlana ctpoka, cojepykaiias Mo KpalHeHd Mepe OJHMH CHUMBOJ Ipolera.

BbIBeCcTH TOJCTPOKY, PACIONIOKEHHYIO MEXIY NMEPBBIM U BTOPHIM IPOOETOM
UCXOAHOM cTpoku. Eciu cTpoka copepXUT TOJIbKO OAMH MPOOEs, TO BBIBECTH
MYCTYIO CTPOKY.

String40. [lana ctpoka, cojepkarnas 1o KpaiiHeld Mepe OJMH CUMBOJI mpobesa. Boi-

BECTU MOJCTPOKY, PACHOJOKEHHYIO MEXAY IMEPBBIM U IOCIEAHUM IPOOEIoM
UCXOAHOM cTpokH. Eciu cTpoka comepXUT TOJIBKO OAMH MPOOEN, TO BBIBECTH
IIyCTYIO CTPOKY.

AHanus 1 npeobpasoBaHue CroOB B CTPOKe

Bo Bcex 3aJIaHUAX JTAHHOTO ITYHKTA IIPCAIOIaracrcs, 4YTo0 MCXOAHBIC CTPOKH

ABJIAIOTCA HCIIYCTBIMHM M HEC COACPIKAT HAYAJIbHBIX WM KOHCYHBIX Hp06eHOB.

String41°. lana ctpoka, cocTosinas M3 PYCCKHX CJIOB, pa3ieieHHBIX MpoberaMu

(0OHUM WM HECKOJNbKUMH). HaillTh KOJMYECTBO CIOB B CTPOKE.

String42. /lana cTpoka, cocTosIas u3 PyCCKUX CJIOB, HAOpaHHBIX 3arjiaBHBIMU OYyK-

BaMH M Pa3CIICHHBIX TpoOenamMu (OJHUM WM HECKOJbKUMU). HaiiTh kommde-
CTBO CJIOB, KOTOPhI€ HAUMHAIOTCS U 3aKAHUYMUBAIOTCS OJHOM U TOM ke OYKBOM.



String43. [lana ctpoka, cocTosilias W3 PYCCKUX CJIOB, HAOpaHHBIX 3arjlaBHBIMHU

OyKBaMHM W pa3JieleHHbIX MpoberaMu (OAHUM UM HecKoybkumH). Haiitu Ko-
JMYECTBO CIIOB, KOTOPBIE COJIEPKAT XOTS ObI OJHY OYKBY «A».

String44. Jlana ctpoka, coCTosIIas W3 PYCCKHUX CJIOB, HAOpaHHBIX 3arjlaBHBIMHU

OykBaMH U pa3JieJeHHbIX MpoOeraMu (OAHUM WM HecKoJbkumH). HaiiTu Ko-
JIMYECTBO CJIOB, KOTOPBIE COAEPKAT POBHO TPpU OYKBBI «A.

String45. Jlana cTpoka, cocTosIias W3 PYCCKUX CJIOB, pa3ielieHHBIX IpoOeiaMu

(OIHMM WM HECKOJbKuMHU). HaliTh miMHYy caMOro KOpOTKOIO CIIOBa.

String46. Jlana ctpoka, cocrosiias M3 PYCCKHX CJIOB, Pa3JeiCHHBIX MpoberaMu

(OI[HI/IM NN HQCKOJIBKI/IMI/I). Haittn MJINHY CaMOIro AJIMHHOI'O CJIOBA.

String47. Jlana cTpoka, COCTOSIIas M3 PYCCKUX CJIOB, pa3ielieHHBIX IpoOeaMu

(OIHUM WJIM HECKOJbKUMH). BBIBECTH CTpPOKY, COJIEpXAIIlyl0 3TH K€ CJIOBa,
paslieJICHHbIE OJJHUM CUMBOJIOM «.» (TOoukKa). B KOHIIE CTPOKM TOUKY HE CTaBUTh.

String48. /lana cTpoka, cocTosIias U3 pyCCKUX CJIOB, HAOPAHHBIX 3ariIaBHBIMH OYK-

BaMU U pa3JelIeHHBIX MpolenaMu (OAHUM WUIU HecKonbkumu). [IpeoGpasoBarthb
Ka)KJI0€ CJIIOBO B CTPOKE, 3aMEHUB B HEM BCE MOCIEAYIOIIHE BXOXKICHHUS €ro
nepBoi OyKBBI Ha CUMBOJ «.» (Touka). Hampumep, cioBo « MUHUMYM»» Ha-
1o npeoodpazoBath B « MMHN.Y .». KonuuectBo mpoOenoB Mexay CloBaMU He
U3MEHSITh.

String49. /lana ctpoka, cOCTOsIIas U3 PYCCKUX CJIOB, HAOPAHHBIX 3arjiaBHbIMH OYK-
BaMM M pa3felIeHHbIX Mpolenamu (0JHUM WM HeckosibkuMu). [IpeoOpa3zoBath
Ka)XJI0€ CJIOBO B CTPOKE, 3aMEHMB B HEM BCE NPEAbIAYIIME BXOXKIEHUS €ro
nociieqHed OyKBBI HA CUMBOJ «.» (Touka). Hampumep, cioBo « MUHUMYM»
Hajzo npeobpaszoBath B «. MHU.YM». KonnuectBo mpoOeioB Mexy CIOBaMH
HE U3MEHSATb.

String50. Jlana cTtpoka, cocrosimas W3 PYCCKUX CJIOB, pa3ielieHHBIX IpoOeaMu
(OlHUM WJIM HECKOJbKUMH). BBIBECTH CTpPOKY, COJIEpXallyl0 3TH K€ CIIOBa,
paszieJIeHHbIe OJIHUM TPOOETIOM U PaCIOJIOKEHHBIE B OOPaTHOM MOPSJIKE.

String51. [lana ctpoka, cocrosiiias M3 PYCCKHX CJIOB, HAOpaHHBIX 3arjaBHBIMU
OykBaMHM W pa3/eJICHHbIX MpooOenamu (OJHUM WM HECKOJbKHMH). BbiBecTu
CTPOKY, COJIEPKAIIYIO 3TH K€ CJIOBa, Pa3/ejCHHbIC OJTHUM MPOOETIOM U pacIo-
JIO’)KEHHBIE B aJI(paBUTHOM MOPSIIIKE.

String52. Jlana crtpoka-npemiokeHne Ha pycckoMm si3bike. [IpeoOpa3zoBaTh CTPOKY
TakK, 4YTOOBI KaXkJI0€ CJIOBO HAYMHAJIOCHh C 3arjlaBHOM OykBbl. C080M CUUTATh
HaOOp CHMBOJIOB, HE COJIep Kallliii TPOOEIOB U OrpaHUYEHHBIN MpolOenaMu Win
Ha4yaJIOM/KOHLIOM CcTpokd. CioBa, HE HaUYMHAIOIIMECS C OYKBBbI, HE U3MEHSATh.

String53. lana cTpoka-npeaioxkeHne Ha PyccKoM si3bike. [1ocunTaTh KOJIMYeCTBO
CoJiepKallUXCs B CTPOKE 3HAKOB MPENUHAHMUS.

String54. lana cTpoka-npeaiokeHne Ha PyccKoM si3bike. [1oAcuuTaTh KOJIMYECTBO
coJiepKalluXCs B CTPOKE TJIACHBIX OYKB.



String55. Jlana crpoka-nipeyiocKeHIe Ha PYCCKOM si3bIke. BrIBecTH caMoe JJIMHHOE
CJIOBO B mpemyioxkeHuu. Eciu Takux CJIOB HECKOJIbKO, TO BBIBECTH MEPBOE M3
HuX. Cnogom cuuTath HAOOpP CHUMBOJIOB, HE COZEpXalluii MpoOesoB, 3HAKOB
NpenNuHAaHUS ¥ OTPAaHWYCHHBIM TMpoOesamMu, 3HAKaMH TMpPENUHAHUS WIM Hada-
JIOM/KOHIIOM CTPOKHU.

String56. /lana cTpoka-npeiokeHUe Ha PyCCKOM si3bike. BBIBECTH caMoe KOpOTKOE
CJIOBO B MpeajiockeHuH. Eciam Takux cIOB HECKOJIBKO, TO BBIBECTH MOCIEIAHEE
u3 Hux. Cro6om cuuTaTh HAOOP CUMBOJIOB, HE COJIEpXKAIIUNA MTPOOETIOB, 3HAKOB

INpCIIMHAHUA U OFpaHquHHBIﬁ Hp06eHaMI/I, SHAKaMMU IHPCIIMHAHUA WA

HAYaJIOM/KOHIIOM CTpPOKH.

String57. JlaHa cTpoka-npelUIoKeHUEe ¢ M30BITOYHBIMH MPOOETIaMH MEXIy CJIOBa-
mu. [IpeoOpazoBarh ee Tak, UTOOBI MEXAY CJIIOBaMU ObLT POBHO OJWH IPOOE.

JdononHutenbHble 3aaaHUA Ha 06pa60TKy CTPOK

String58. lana cTpoka, coaepikamiasi noiHoe ums aiiia, TO €CTh HWMsS JIUCKa,
CIIUCOK KaTajoroB (MyTh), COOCTBEHHO MMS M pacuiuperue. BeiaenuTs u3 3Ton
CTpoku uMs Qaitna (6e3 pactpenus).

String59. Jlana ctpoka, comepikamiasi noiHoe ums aiiia, TO €CTh HUMs JIACKa,
CIIMCOK KaTajoroB (IMyThk), COOCTBEHHO MUMS U pacliupeHue. BolaenuTs u3 3Tou
CTpOKH paciupeHue ¢aina (6e3 mpeanecTByoneil TOUKn).

String60. /lana ctpoka, coiepkainas mojHoe uMs ¢aiiia. BeraenuTs u3 310 cTpo-
KM Ha3BaHHE TepBoro karaiora (0e3 cuMmBosioB «\»). Ecnu daiin comepxutcs
B KOPHEBOM KaTajore, TO BBIBECTH CUMBOI « \».

String61. /lana ctpoka, coaeprkaiias mojiHoe uMs ¢aitia. Beigenuts u3 310 cTpo-
KM Ha3BaHME TocieaHero karaimora (6e3 cumBojioB «\»). Ecnu daiin conep-
XKUTCSI B KOPHEBOM KaTajiore, TO BBIBECTH CHUMBOI «\».

String62. Jlana cTpoka-npeniokeHnue Ha pycCKOM si3bIke. 3amudpoBaTh ee, BBIIOJ-
HUB [UKJIMYECKYIO 3aMEHY Ka)KJ0¥ OyKBBI Ha CIEAYIOIIYIO 3a HEell B andaButre
U COXpPaHUB TPU 3TOM peructp OykB («A» mepeiner B «by», «a» — B «O», «b»
—B «B», «1» — B «a» u T. 1.). bykBy «&» B andaBuTe HE YYHUTHIBATH («E»
JOJDKHA TIEPEXOUTh B <OK»). 3HAKU TMpENnuHaHUS U MpoOebl HE U3MEHSTh.

String63. lana cTpoka-npeaokeHne Ha pycckoM si3bike U uncio K (0 < K < 10).
3amm¢poBaTh CTPOKY, BBITIOJHUB HUKINYECKYIO 3aMEHy KaxJaod OyKBBI Ha
OYKBY TOT'O )K€ PErHCTpa, pacloJOKEHHYIO B ajipaBuTe Ha K-il MO3HUIIMM MOCIE
mdpyemoit OykBbl (Hampumep, st K =2 «A» nepeineT B «B», «a» — B «BY,
«b» — B «I'», «i» — B «O» u T. 11.). BykBy «&» B andaBure HE YyUUTHIBATH,
3HAKH MPENUHAHMS U TPOOEITEI HE U3MEHSTh.

String64. Jlano 3amudpoBaHHOE MPEIOKEHUE HA PYCCKOM s3bIKe (Crocod mmg-
poBaHMs onucaH B 3amaHuu String63) u komooe cmenieHue K (0 < K < 10).



PacmmgpoBaTh npeioxeHue.

String65. /laHo 3amudpoBaHHOE MPEIOKEHNE HA PYCCKOM si3bIKe (cr1oco0 mmmdpo-
BaHUS OINHKCAH B 3aJjaHuM String63) u ero pacmugppoBaHHbIi nepBbii cumBoia C.
Haiitu komoBoe cmemenue K u pacmudpoBath MpeIOKEHHE.

String66. Jlana ctpoka-npemioxenue. 3ammdpoBarh €€, MOMECTHB BHAyajie BCE
CHMBOJIBI, PACIIONIOKEHHBIE HA YETHBIX MO3ULHUAX CTPOKH, a 3aTeM, B 00paTHOM
HOPSIJIKE, BCE CHUMBOJIBI, PACIIONIOKEHHBIE HA HEYETHBIX MO3UIMSIX (HAIpUMED,
crpoka «IIporpamMmmay mpeBpaTutcs B «pramampolly).

String67. lano mpemiokeHue, 3amu@poBaHHOE MO MPABHITY, ONMMCAHHOMY B 3aja-
HuM String66. PacumdpoBats 3TO IpeioKeHHE.

String68. Jlana crpoka, coaepxkaias nudpsl U CTPOUYHBIC JaTHHCKHE OYyKBBI. Eciun
OYKBBI B CTPOKE YHOPSAOYEHBI MO andaBury, TO BbiBecTH (; B IPOTHBHOM
Cllydae BBIBECTH HOMED IEPBOIO CHMBOJIA CTPOKHU, HAPYIIAIOMIETO an(aBUTHBINA
HOPSIIIOK.

String69. [ana ctpoka, cojaepikarias JIATHHCKHE OyKBBI M KPyTJibie CKOOKH. Ec-
71 CKOOKH pacCTaBJICHBI MPAaBHIBHO (TO €CTh KAKIOW OTKPBIBAIOIICH COOT-
BETCTBYET OJ(HA 3aKphIBaromias), To BeiBecTd yucio 0. B mpoTuBHOM citydae
BBIBECTH WJIK HOMED TIO3MIIMHU, B KOTOPOH PaCIOJIOXKeHA NiepBasi OMMO0YHas 3a-
KpBIBAIOIIasi CKOOKa, WIIH, €CITH 3aKPBIBAIOIINX CKOOOK HE XBATaeT, YnCio —1.
String70°. Jlana crtpoka, cojepikaiias JaTHHCKHE OYKBbI U CKOOKH TpeX BH-
10B: «()», «[]», «{}». Ecau ckoOku paccTaBlieHbl IPABUIBHO (TO €CTh KaXJ101
OTKPBIBAIOIIEH COOTBETCTBYET 3aKpbIBAIOIIasi CKOOKA TOTO K€ BHJA), TO BBIBE-
ctu yucio 0. B mpoTuBHOM ciyyae BBIBECTH WJIM HOMEp HO3MIIMHU, B KOTOPOH
pacroJiokeHa IepBasi OMMOOYHAsT CKOOKA, WIJIM, €CIHM 3aKPBIBAIOIIUX CKOOOK
HE XBaTaeT, Yuciao —1.

13 CocTaBHbIe TUMNbI AaHHbIX B npoueaypax u pyHKUUax

B kaxmom 3amaHuu gaHHOTO pasnena TpeOyeTcs Ommcarh MPOIEnypy HIH
(GYHKIIMIO M 3aT€M HCIIOJIb30BaTh €€ I 00pabOTKM MCXOJHBIX JaHHBIX. Bece mapa-
METPBI JIFOOOH ¢hyHKyuu CUNTArOTCs BXOAHBIMH. I npoyedyp Beeraa yka3blBacTcs,
KaKue MmapaMeTphl SBISIOTCS BBIXOJHBIMU (HJIM OJTHOBPEMEHHO BXOJAHBIMHA U BBIXOJI-
HBIMH); €CITH O BUJE MapaMeTpa MpOoIeayphl HUYETO HE CKa3aHO, TO OH CUMUTACTCS
BXOJIHBIM.

OAHOMeprIe n AByMepHble MacCUBbI

[Ipu BBOJIE MCXOIHOrO MaccHUBa BHauaje ClEeAyeT BBECTH €ro pasmep (OgHO
YUCJIO ISl OJTHOMEPHBIX MAacCCHUBOB, JBa YMCJIa — KOJIMYECTBO CTPOK U CTOJIOIIOB —
JUTSL ABYMEPHBIX MaCCUBOB-MaTPHIL), a 3aTEM — BCE €0 SJIEMEHTHI.



Ecnu B 3aanuu SIBHO HE yKa3bIBAaeTCsS pa3Mep OJHOMEPHOTO MAacCHBA, SIBIIS-
IOIIETOCS TapaMeTpoOM TPOLEAYpPhl WM (PYHKIIUH, TO MPEANOJaraeTcsi, 4ro ATOT
pasmMep MOXEeT M3MEHATbcs B mpenenax oT 1 mo 10. [Ins nBymMepHBIX MacCHBOB-
MaTpHIl MPENnoiaraeTcs, 4YTo YUCIO0 MX CTPOK M CTOJOIOB MOXET MEHSThCA OT 1
10 10. MHaekchl HayadbHBIX AJIEMEHTOB KaK OJHOMEPHBIX, TaK M JIBYMEPHBIX Mac-
CHBOB BCEr/la CUYMTAOTCS paBHBIMU 1.

[Ipu onucanuu mpoieayp, BBHIMOJHSIONIMX MpeoOpa3oBaHWe MaccuBa, HE Clle-
yeT UCIOJIb30BaTh BCIIOMOTaTeIbHBIM MacCHB TOTO K€ pa3mepa.

Param1’. Onucare ¢ynkiuio MinElem(4, N ) menoro tumna, HaXOISIIyK0 MHHHU-
MaJbHBIA 3JIEMEHT LieIouncieHHOro MaccuBa A pazmepa N. C moMomibio 3Toi
GyHKIIMUM HAWTH MUHUMAJIbHBIE AJIEMEHTBI MacCuBOB A, B, C pasMmepa N,
Nz, Nc COOTBETCTBEHHO.

Param2. Omucats pynkmuro MaxNum(A4, N ) menoro TUma, HaXOASIIYI0 HOMED
MaKCHUMAJIbHOT'O 3JIEMEHTA BEIlIECTBEHHOro MaccuBa A pazMepa N. C moMouIbio
TOW (YHKIMKM HAUTH HOMEpPAa MAaKCHUMAJbHBIX 3JIEMEHTOB MaccuBoB A4, B, C
pasmepa Na, Ng, Nc COOTBETCTBEHHO.

Param3. Omucare npouenypy MinmaxNum(4, N, NMin, NMax), HaxoIsIIyr0 HO-
Mepa MUHUMAJIBHOTO M MAaKCUMAJIBHOTO 3JIEMEHTa BEIIECTBEHHOTO MaccuBa A
pasmepa N. Boixoansle mapamerpsl 1enoro tuna: NMin (Homep MUHUMAIbHO-
ro sneMeHta) u NMax (HOMEp MaKCUMAaJbHOTO 3jieMeHTa). C MOMOIIbIO 3TOM
IpoLEIypbl HAWTH HOMEPA MUHUMAIbHBIX U MaKCUMAaJlbHBIX AJIEMEHTOB Mac-
cuBoB A, B, C pa3mepa N, Ng, Nc COOTBETCTBEHHO.
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Param4. Onucare nporenypy Invert(4, N ), MCHSIOIIYIO TIOPSAIOK CJICIOBAHUS dJic-
MEHTOB BEIIIECTBEHHOT0 MaccuBa A pa3mepa N Ha MPOTHBOIIOJIOXKHBIN (uHsep-
mupogarue MaccuBa). MaccuB A SIBISIETCS BXOJHBIM U BBIXOJHBIM TapamMer-
poM. C MOMOIIBIO 3TOW MPOICaypbl HHBEPTUPOBaTh MaccuBbl A, B, C pa3me-
pa Na, Ng, Nc COOTBETCTBEHHO.

Param5. Ommcare nponienypy Smoothl(4, N ), BBIIOJHSIOIIYIO celaxcusanue Be-
IIECTBEHHOTO MaccuBa A pa3Mepa N clenyromuM o0pa3oM: JJIEeMEHT Ay 3ame-
HSIETCS Ha cpeliHee apudmMeTrueckoe mepBbiXx K HCXOAHBIX 3JIEMEHTOB MacCCH-
Ba A. MaccuB A sBIsETCS BXOJHBIM U BBIXOJHBIM HapameTpoM. C TOMOIIbIO
ATOW TPOIEIYPHl BHITIOJHUTH MATUKPATHOE CTIaKMBAHUE JAHHOTO MaccuBa A
pa3mMepa NN, BBIBOJIS pe3yJIbTaThl KaXI0T0 CTIaKHUBAHUSI.

Param6. Omucate npoueaypy Smooth2(A4, N ), BBIIOJHSIOMYIO CelANCUBAHUE
BE- IIECTBEHHOr0 MaccuBa 4 pazmepa N cleAyromuM 00pa3oM: dJIEMEHT A1
HE W3- MEHseTcs, 3IeMeHT Ax (K = 2, . . ., N ) 3aMeHsieTCsl Ha NOJyCyMMY
HWCXOJHBIX JIE€MEHTOB A1 U Ax. MaccuB A sBIsIeTCS BXOAHBIM U BBIXOHBIM
nmapameT- poM. C TIOMOIIBIO ATOM TPOLEAYPHl BBIMOJIHUTH MSATUKPATHOE
CrIakKMBaHUE JAaHHOTO MaccuBa A pazMepa N, BEIBOAS Pe3yIbTaThl KaXJ10TO
CrJIa)KMBaHMUS.

Param7. Onucare nponeaypy Smooth3(4, N ), BBITOJHSIOIIYIO Celaxcusanue Be-
HIECTBEHHOT0 MaccuBa A pasmepa N cieayromum oOpa3oM: KaxIblil 3JIEMEHT
MacCHBa 3aMEHSIETCS Ha €ro cpejHee apu(pMeTHuecKoe C COCEHUMH AJIeMEH-
TaMH (MPU BBIYUCICHUH CPEIHETO apu(PMETHUECKOTO MCIOJIB3YIOTCS UCXOOHbIE
3HAYEHUS] COCEAHUX DJIEMEHTOB). MaccuB A SIBISETCS BXOJHBIM U BBIXOJHBIM
napaMmeTpoM. C MOMOIIBIO 3TOW MPOUEAYPbl BHINOIHUTH MATUKPATHOE CIIIAXKH-
BAaHME JTAHHOTO MaccuBa A pa3mepa N, BbIBOJA PE3YIbTaThl KaXJAOTO Cria)u-
BaHMSI.

Param8. Onucare mpouienypy RemoveX(4, N, X ), yoansromyo U3 IEIOYHCICH-
HOTO MaccuBa A pa3mepa N 3JIEMEHTHI, paBHbIE 1ieIoMy yuciay X. MaccuB 4 u
yucsio N SBIMIOTCS BXOJHBIMU M BBIXOJHBIMU napaMerpamu. C mMOMOIIBIO 3TOM
npouenypsl ynanuth uucia X,, Xz, Xc U3 MaccuBoB A, B, C pazmepa N,,
Ng, Nc COOTBETCTBEHHO M BBIBECTH Pa3MEP U COJACPKUMOE MOJYUYECHHBIX Mac-
CUBOB.

Param9. Omucare nponenypy RemoveForInc(4, N ), yaaisolnyo 13 BElIeCTBEH-
HOTO MaccuBa A pasmepa N <«JIAITHUE» DJIEMEHTHI TaK, YTOOBI OCTaBIIHAECS
AJIIEMEHTHl OKa3aJUCh YIOPSAOYCHHBIMH IO BO3PACTAHWIO: TEPBBINA SJIEMEHT
HE YJAISIEeTCs, BTOPOH 3JIEMEHT YJAISIeTCs, €CIM OH MEHbIIIE MEePBOT0, TPETUH
—€CIIM OH MEHBIIIE MPEIbIAYIIEro 3JIeMEeHTa, OCTaBJICHHOTO B MAacCUBE, H T. JI.
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Hanpumep, maccuB 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomkeH ObITh peoOpa3oBaH K
Buny 5.5, 7.2, 9.4. MaccuB A u yuciao N SBISIOTCS BXOJHBIMU U BBIXOIHBI-
My mapaMmerpamu. C TOMOIIBIO 3TOM MPOIEAYpPHl IIpeoOpa3oBaTh MacCHBHI A,
B, C pa3mepa N, Ng, Nc COOTBETCTBEHHO M BBIBECTH pa3Mep U COJCPKUMOE
MTOJTYYE€HHBIX MAaCCHBOB.

Param10. Onwucare nponeaypy DoubleX(A4, N, X ), ny0iaupyromiyto B IEIOYHCIICH-

HOM MaccuBe 4 pa3Mepa N 3JeMeHTHI, paBHbIe HeinoMy uuciy X. Maccus A
U 4ucino N SBISIFOTCS BXOJHBIMM M BBIXOJHBIMHU Iapamerpamu. C MOMOLIBIO
3TOM mpolenypsl npoayonupoBatrh uucia X, Xz, Xc B MaccuBax A4, B, C
pasmepa Na, Ng, Nc COOTBETCTBEHHO M BBIBECTH pa3Mep U COAECPKHUMOE IIO-
JyYEHHBIX MaCCHBOB.

Param11. Onwucare nponienypy SortArray(A, N ), BBITOJHSIOIIYIO COPTHPOBKY 10

BO3paCTaHUIO BEIIECTBEHHOro MmaccuBa 4 pasmepa N. MaccuB A4 sABisgercs
BXOJHBIM M BBIXOJHBIM IapaMeTpoM. C MOMOIIBIO 3TOW IPOLEAYPbl OTCOPTH-
poBatb MaccuBbl A, B, C pa3smepa N, Ng, Nc COOTBETCTBEHHO.

Param12. Omucate nponeaypy Sortindex(A4, N, 1), hbopMupyroIyro i Belle-

CTBEHHOT0 MaccuBa A pazmepa N uHoexcHvllti maccug I — MacCUB LENbIX YUCEN
TOr0 K€ pa3Mepa, CoAep)Kalluid HOMeEpa BJIEMEHTOB MaccuBa 4 B TOM
MOPSIJIKE, KOTOPBIA COOTBETCTBYET BO3PACTAHUIO AJIEMEHTOB MaccuBa 4 (cam
MaccuB 4 1ipu 3TOM He wu3Mmensiercs). MHaekcHblil MaccuB [ sBJseTCA
BBIXOAHBIM mna- pamerpoM. C MNOMOMIBIO 3TOM IPOLERYpPHI CO31aTh
WHJIEKCHBIE MAacCuBBl st MaccuBoB A, B, C pasmepa Na, Ns, Nc
COOTBETCTBEHHO.

Param13. Onucats npoueaypy Bell(4, N ), MEHSIOIIYO ITOPSIOK JIEMEHTOB Be-

IIECTBEHHOT'O MaccuBa A pa3zmepa N Ha CIEAYIOIW: HAUMEHbIIUN 3JIEMEHT
MaccuBa pacrnojaraeTcsi Ha MEepBOM MECTE, HAUMEHBIIUNA U3 OCTaBIINXCS
3JIe- MEHTOB — HAa MOCIEIHEM, CIEAYIOUIUNA MO BEJIUYMHE PacIojaraeTcs Ha
BTOPOM MECTe, CIIeIYIOIIMIA — Ha MPEANOoCIeAHEM U T. 1. (B pe3ysbTare rpaduk
3Ha4e- HUM DJIEMEHTOB OYyJET HAOMHUHATh KOJ0KO071). MaccuB A sIBAs€TCA
BXOJIHBIM M BBIXOJHBIM mnapameTpoM. C TIOMOIIBIO 3TOM MPOLEaYpPbI
npeobpazoBaTh Mac- cuBbl A, B, C pazmepa Na, N, Nc COOTBETCTBEHHO.

Param14. Onucars npouenypy Splitl(4, Na, B, Ng, C, N¢), GOpMHPYIONTYIO

10 BEIIECTBEHHOMY MaccuBy A4 pa3mepa N, IBa BEIIECTBEHHBIX MaccuBa B
u C pazmepa Nz U Nc COOTBETCTBEHHO; IPU 3TOM MAacCUB B CONEPKUT BCE
AJIEMEHTHI MaccuBa A C HEYETHBIMU MOPSIAKOBBIMU HOMepamu (1, 3, . . .), a
MaccuB C — Bce dJIEMEHThl MaccuBa A ¢ YETHBIMU HOMepamu (2, 4, . . .).
MaccuBbl B u C u unucina Ng u N¢ SBISIIOTCS BBIXOJHBIMHM IMapamMeTpaMH.
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[IpuMenuTs 3Ty mpoueaypy K AaHHOMY maccuBy A pasmepa N, U BBIBECTH
pasmMep U COAEPKUMOE IMOTYyYEeHHBIX MaccuBoB B u C.

Param15. Onucate npoueaypy Split2(A4, Na, B, Nz, C, N¢), GOpMHUPYIOITYIO 110
LIEJIOYMCIIEHHOMY MacCcuBy A pa3mepa N, ABa LEJTOYHUCICHHBIX MaccuBa B U
C pasmepa Nz U Nc COOTBETCTBEHHO; MPU 3TOM MacCUB B COIEpPKUT BCE
YeTHbIE ynciia u3 maccuba 4, a MaccuB C — BCe HEUETHBIE YHCia (B TOM Ke
nopsinke). MaccuBel B 1 C u uucina Nz u N¢ SBISIIOTCS BBIXOJHBIMU
napamerpamMu. [I[puMeHUTh 3Ty Opoueaypy K JJaHHOMY MaccuBy A pa3mepa
N, ¥ BBIBECTH pa3Mep U COAEPKMMOE MOITYyYEHHBIX MaccuBoB B u C.

Param16. Omnwucare nponenypy ArrayToMatrRow(4, K, M, N, B), dopmupyio-
LIy 10 BELIECTBEHHOMY MaccuBy A4 pasmepa K marpuny B pasmepa Mx N
(MaTpua 3aMoJHAETCA AJIEMEHTAMH MacchBa A MO CTpokam). «JIuiiHue» 3ie-
MEHTBl MAacCHMBAa UTHOPUPYIOTCS; €CIU 3JEMEHTOB MAacCHBa HEIOCTATOYHO, TO
OCTAaBLIMECSA DJIEMEHTHl MATPHUIbI NoJIaratoTcss paBHbiMU (. J[BymMepHBI Mac-
CUB B siBigeTrcss BbIXOJHBIM mNapamerpoM. C MOMOINIBIO 3TON MHpoLeayphl Ha
OCHOBE JIaHHOTO MaccuBa A pazmepa K u nenbix uucen M u N chopmupoBathb
marpuny B pazmepa M x N.

Param17°. Onucate nmpouenypy ArrayToMatrCol(4, K, M, N, B), dopmupyro-
IIyI0 IO BEHIECTBEHHOMY MaccuBy A pa3mepa K marpuily B pazmepa Mx N
(MaTpuLa 3aMoiHsIeTCs 3JIEMEHTaMU MaccuBa A Mo cTonbduam). «Jlumuuey sie-
MEHTBI MAaCCHUBA UTHOPUPYIOTCS; €CIM JJEMEHTOB MAacCHBa HEIOCTATOYHO, TO
OCTaBIIMECA AJIEMEHThl MATpHUIlbl NoJyiaraloTcsi paBHbIMU (. JIBymepHbId Mac-
CUB B sBigeTcs BbIXOAHBIM napamerpoM. C MOMOMIBIO 3TOM MHpOLERyphl Ha
OCHOBE JIaHHOTO MaccuBa A pazmepa K u nenbix yucen M u N chopmupoBathb
marpunyy B pazmepa M x N.

Param18. Onucare npouenypy Chessboard(M, N, A), hbopMUPYIONIYIO TIO IEIBIM
MOJIOKUTENBbHBIM ynciaMm M u N matpuny A pasmepa M x N, xotopas coaep-
)KUT ynciia 0 u 1, pacrnosioxEeHHbIE B «IIAXMaTHOM» MOpsaKe, mpudeM A = 0.
JIByMEepHBIN LETOYHCICHHBI MacCuB A SBISAETCS BBIXOJIHBIM mMapaMmeTpoM. C
MOMOILBIO 3TOM MPOUEAYPHI O AAHHBIM LEIbIM yuciaam M u N cpopmupoBarthb
Martpuny A pazmepa M x N.

Param19. Onucare ¢ynkmuo Norm1(A4, M, N ) BEeIIeCTBEHHOTO THIIA, BEIYUCIISIO-
LIyI0 HOpMy BEIIECTBEHHOM Mmatpullbl A pa3mepa M x N :

Norm1(A4, M, N)=max {|A, |+ |Azs| + ...+ |Am,s|},
rjie MakcuMyM Oepetcs 1o BceM J ot 1 1o N. J{nst manHO# MaTpuilsl 4 pazmepa
M x N naittu Norm1(4, K, N), K =1,..., M.
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Param20. Onucates ¢ynkiuo Norm2(A4, M, N ) BEIIECTBEHHOTO THIIA, BBIYUCIISIO-

Y0 HOpMy BELIECTBEHHON MaTpuilsl A pasmepa M x N :

Norm2(A, M, N)=max {|4,1| + |4,2| +. ..+ |An]|},
r7e MakcumyM Oepetcs no Bcem [ ot 1 no M. Jlyist nanHO#M Matpuiibl A pa3mepa
M x N wnaittu Norm2(4, K, N), K =1,..., M.

Param21. Onucare ¢ynkuuioo SumRow(A4, M, N, K) BelIecTBEHHOrO THIIA, BbI-
YUCJAIOIIYI0 CyMMY JJIEMEHTOB BEIIECTBEHHOW Marpulbl 4 pasmepa Mx N,
pacniosiokeHHbIX B K-t ctpoke (ecom K > M, To ¢dyHKIHMS BO3BpaIa-
er 0). Jns nmannoit marpuiiel 4 pasmepa Mx N u Tpex naHHbIX K HalTH
SumRow(4, M, N, K).

Param22. Omucare pynknuo SumCol(4, M, N, K) BEeIIeCTBEHHOTO THIIA, BBIYUC-
JSOIIYI0 CyMMY 3JIEMEHTOB BEUIECTBEHHOW Matpuuibl 4 pasmepa Mx N,
pacnoyioxkeHHbIX B K-m cronbue (eciu K > N, To (yHKIMS BO3Bpalla-
er 0). Jlna nannoit matpuibl 4 pasmepa M x N u Tpex AaHHbIX K HallTH
SumCol(4, M, N, K).

Param23. Onucare npouenypy SwapRow(4, M, N, Ki, K:), oCyIIeCTBISIOUIYIO
NEepEMEHyY MeCTaMU CTPOK BEIIECTBEHHOW MaTpuilbl A pasmepa M x N ¢
HoMepamu K u Ks. MaTtpuna A sBaseTcs BXOAHBIM U BBIXOJHBIM ITAPAMETPOM;
ecin Ky win K, Oonbmie M, To matpuna He u3MmeHsiercs. Mcmone3ys 3Ty
NpoLeaypy, NOMEHATh Al AaHHOM Matpuubl A pazmepa M x N CTpPOKU C
JaHHbIMU HOMepamu K u Ko.

Param24. Omumcare npouenypy SwapCol(4, M, N, Ki, K3), OCyIIeCTBISIONIYIO
nepeMeHy MeCTaMHu CTOJIOIOB BEIIECTBEHHOW Matpullbl 4 pasmepa M x N c
HoMepamu K; u K. Matpuna 4 sBISETCS BXOJHBIM U BBIXOAHBIM IapaMeT-
pom; eciu Ky, wim K, Oonbiie N, To MaTpuiia He u3MmeHsieTcs. Mcmonb3ys oty
poLeypy, MOMEHATh IJisi TaHHOW Matpuilbl 4 pazmepa M x N cTONOIBI C
JTaHHBIMU HOMepamu K U Ko.

Param25. Onwucare nporienypy Transp(A4, M ), BBITOJHSIOIIYIO MPAHCROHUPOBAHUE
(TO ecTh 3epKajlbHOE OTPAKEHUE OTHOCUTEIBHO TJIABHOM JUAroHAJIM) KBaJApat-
HOM BEIIECTBEHHOM MaTpuilbl 4 mopsaka M. Matpuua 4 sBiseTcs BXOJHBIM
Y BBIXOJHBIM MapameTrpoM. Mcnonb3ys 3Ty npouenypy, TPaHCIIOHUPOBAThH JIaH-
Hy10 Marpuny 4 nopsiaka M.

Param26. Omucars npouenypy RemoveRows(4, M, N, Ki, Ks), yIalsoIyo u3
BeIllECTBEHHON MaTpullsl A pazmepa M x N ctpoku ¢ HoMepamu OT K; 110 Ko
BKJIIOUMTENBHO (Tipeamnonaraercs, uro 1 < K; < Kj). Eciou Ki > M, To Marpuia
HE U3MEHsETCs; ecnu Ks > M, TO yaansitoTCd CTPOKU MaTpHUllbl ¢ HOMEpamu
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or K1 no M. [IBymepHbiii MmaccuB A u uncna M, N ABASIOTCA BXOJHBIMU H
BBIXOJHBIMH Mapamerpamu. Mcrone3ys npouenypy RemoveRows, ynanute u3
naHHouW Martpuilbl 4 pasmepa M x N crtpoku ¢ HoMmepamu OT Ki 10 Ks u
BBIBECTHU pa3Mep NOJYUYCHHOM MAaTpHULbl U €€ DJIIEMEHTHI.

Param27. Omnucare nponenypy RemoveCols(4, M, N, Ki, K3), yaaisomnymo u3
BEIlIECTBEHHOM Matpuilbl 4 pasmepa M x N crtoinOubl ¢ HOMepamu OT K
no K, BkimrounTenbHO (mpeanonaraerca, yto 1 < K; < Ky). Ecmm K1 > N,
TO MaTpulla He u3MeHsieTcs; eciu Ks > N, TO yAaIsItOTCSl CTOJIOIBI MaTPHUIIbI
c Homepamu oT K; no N. JIBymepHbIii mMaccuB A u uucia M, N sBISIIOTCA
BXOJHBIMU U BBIXOJHBIMU mapameTrpamu. Mcnonb3ys npouenypy RemoveCols,
yAQIUTh U3 JTaHHOW MaTpullbl 4 pazmepa M x N ctonbipl ¢ Homepamu oT K
0 Ky ¥ BBIBECTH pa3Mep MOJYYCHHOU MATPULBI U €€ JIEMEHTBHI.

Param28. Omucate nporenypy RemoveRowCol(4, M, N, K, L), ynaisiomniyo us3
BEIIIECTBEHHON MaTpuilbl A pasmepa M x N cTpoky u crosOel, KOTOphIe
cojiepKat 3jeMeHT Ay, (npeamnonaraercs, yto M > 1 u N > 1; ecniu K > M
wii L > N, To Matpuua He uzMensaercs). JIBymepHbsiii MaccuB 4 u uucina M, N
ABJISIIOTCSI BXOJHBIMU M BBIXOJHBIMM Iapamerpamu. Jlana matpuna A pasmepa
M x N u gucna K, L. [lpumenuts k Matpuiie 4 npoueaypy RemoveRowCol
Y BBIBECTH Pa3Mep MOJYYEHHOU MaTpULbl U €€ JIEMEHTHI.

Param29. Omnucate mpouenypy SortCols(4, M, N ), BBINOJHSIONIYIO COPTHPOB-
Ky IO BO3pPacTaHUIO CTOJOLIOB IIEJIOYMCIIEHHOM MaTpuubl A pasmepa Mx N
(cTonOIBI CPAaBHUBAIOTCA JIeKCUKOZPADuUecKy: €CIH TIePBbIE JIEMEHThI CTOJO-
I[OB PA3JIMYHbI, TO MEHBIIUM CUUTAETCS CTOJOEI], COJAEPKAIUA MEHBIUN TIep-
BbII 2JIEMEHT; €CIIM MEePBbIC JIEMEHTHI CTOJIONOB PaBHbBI, TO AHATUZUPYIOTCSA UX
BTOPBIC AJIEMEHTHI U T. 1.). JAByMepHbIil MaccuB A SIBISETCS BXOAHBIM U BBIXO/I-
HBIM TlapameTpoM. HMcmonb3ys mpouenypy SortCols, oTCOpTHpPOBaTH CTOJIOIBI
JaHHOM matpuubl 4 pazmepa M x N.

CTpoku

Param30. Omnwucare ¢yukiuio Isldent(S) memoro tuma, MpoBEpsIONIYIO, SBISETCS
JU CTpoKa S JOMYCTUMBIM UOEHMUDUKAMOPOM, TO €CTh HEMYCTOW CTPOKOM,
KOTOpasi COJICPKUT TOJIBKO JIATHHCKWE OYKBBI, U(PPHI ¥ CUMBOJ MOTUYEPKUABA-
HUSL «» ¥ He HaumHaeTcs ¢ uudpel. Eciu S sBaseTcss qOMyCTUMBIM HJIEHTH-
¢dbuxaTopom, To ¢yHkIiusa Bo3BpamaeT 0. Eciu S aBnseTcs mycTtodt CTpokoH, To
BO3Bpaiaercss —l, ecau S HaunHaeTcs: ¢ nudpsl, TO Bo3Bpamaercs - 2. Eciu
S COAEPKUT HEJOMYCTUMBIE CUMBOJIbI, TO BO3BPAIIAETCSI HOMEP MEPBOI0 HEO-
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nyctumoro cumBodia. [Ipoeputs ¢ nmomouipto ¢pyHkuuu Isldent msaTe naHHBIX
CTpOK.

Param31. Ommcare ¢ynkmuro FillStr(S, N ) crpokoBoro TtHma, BO3BpaIaro-
LIYyI0 CTPOKY IUIMHBI /N, 3allOJHEHHYIO MOBTOPSIIOIIMMHUCS KOIHSIMU CTPOKH-
wabnona S (MOCIEOHSAA KOMHUS CTPOKHU-IIA0JIOHAa MOXET BXOJIUTH B PE3YJib-
TUPYIOLIYIO CTPOKY 4yacTuuyHO). Mcmone3ys 3Ty (yHKIUIO, cHOpMUPOBATH IO
JaHHOMY 4ucay N U ISATH JaHHBIM CTPOKaM-11a0J0OHaM MATh Pe3yNbTUPYIOIINUX
CTPOK JUIMHBI N.

Param32. Omucare mpouenypy UpCaseRus(S), mpeoOpasyromnyio Bce CTpOUYHBIC
pycckue OYyKBBI CTPOKHM S B NMPOMUCHBIE (OCTadbHbIE CHUMBOJBI CTPOKH S HE
u3MeHsoTes). Ctpoka S ABIsSETCS BXOAHBIM U BBIXOJHBIM TapamerpoMm. Hc-
nosib3yst npouenypy UpCaseRus, npeoOpa3oBarh IATh AAHHBIX CTPOK.

Param33. Omumcars npouenypy LowCaseRus(S), mpeoOpa3syrolnyio Bce IpOIHUC-
HbIE pycCKHE OYKBBI CTPOKM S B CTpOUYHbIEC (OCTaJIbHBIE CHUMBOJBI CTPOKU S
He u3MeHsitorcs). CTpoka S sBIsSETCS BXOAHBIM M BBIXOJAHBIM MapaMeTpPOM.
Ucnonb3ys npouenypy LowCaseRus, npeoOpazoBarh nsTh JaHHBIX CTPOK.

Param34. Omnucate nponenypy TrimLeftC(S, C), ynanstonryro B cTpoke S Havyalb-
HBIE CUMBOJIbI, coBMaaaromue ¢ cuMBosioM C. CTtpoka S SIBIIETCS BXOAHBIM U
BBIXOJHBIM mapameTpoM. [lan cumBon C u miaTh cTpok. Mcnons3ys mporeaypy
TrimLeftC, mpeobpa3oBarh 1aHHBIE CTPOKH.

Param35. Onucare npouenypy TrimRightC(S, C), ynanstomniyto B cTpoke S KOHEU-
HbIE€ CUMBOJIbI, coBMajatonme ¢ cumBosioM C. Ctpoka S sBISETCS BXOAHBIM U
BBIXOJHBIM MapameTrpoM. Jlan cumBon C U nATh CTpoK. Mcnons3ys npouenypy
TrimRightC, npeoOpa3oBaTh JaHHBIE CTPOKH.

Param36. Onucare ¢ynknuio InvertStr(S, K, N ) cTpokoBoro Tuiia, BO3BpaIla-
IOLYI0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, COAEpXkallyld B OOpaTHOM
nopsiike N CUMBOJIOB CTPOKH S, HaunHas ¢ ee K-ro cumBoiia. Ecnu K nipeBoc-
XOJUT JUIMHY CTPOKH S, TO BO3BpallaeTcs MycTas CTPOKa; €ClIu JUIMHA CTPOKU
MeHbllle K + N, TO HHBEPTUPYIOTCS BCE CUMBOJIBI CTPOKH, HaUMHAsA ¢ €€ K-ro
cumBoa. BeiBecTn 3naueHus ¢ynkuuu InvertStr muist manHO#M cTpoku S U Kax-
JIOM U3 Tpex Map MOJOKUTENbHBIX LeNbiX uncel: (Ki, N 1), (K2, N 2), (K3, N 3).

Param37. Onucats ¢yakmuio PosSub(So, S, K, N ) 1enoro tumna, BO3BPAIIAIOILYO
HOMEp NO3WILIMM, HAaYMHAsi C KOTOPOM B CTPOKE S COAEPKUTCS MEPBOE BXO-
KICHUE CTPOKU So, MPUYEM AHAIU3UPYIOTCS TOJIBKO N CHUMBOJIOB CTPOKH S,
HayuHas ¢ ee K-ro cumBoisia (TakuMm oOpazom, PosSub oOecrieumBaer nouck
6 noocmpoxe). Eciiu K NmpeBOCXOIUT UIMHY CTPOKH S, TO Bo3Bpamaercs 0,
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€CJIM JJIMHA CTPOKU MeHblle K + N, TO aHaJU3UPYIOTCS BCE CUMBOJIBI CTPOKH,
HaynHas ¢ ee K-ro cumBosa. Ecnu B TpeOyeMoi moACTpoKe CTPOKH S BXOXK/Ie-
HUS Sy OTCYTCTBYIOT, TO (hyHKIUs Bo3BpamiaeT 0. BeiBecTn 3HaueHust PyHKIUMU
PosSub myist manHBIX CTpOK So, S M KaXI0M U3 Tpex map MOJOKUTEIbHBIX Iie-
aeix yucen: (Ki, N1), (Ks, N2), (K3, N3).

Param38. Onucare pynkuuto PosLast(So, S) miemnoro tuma, Bo3BpalaoIiryo HoMep
MO3UIINHU, HAYMHASI ¢ KOTOPOU B CTPOKE S COAEPKUTCS MOCTETHEE BXOXKJICHHE
noACTpoKu Sp. CyuTaTh, YTO NEPEKPBHIBAIOIIMXCS BXOXKACHUU MOACTPOK So
cTpoka S He conepkut. Ecnu B cTpoke S OTCYTCTBYIOT MOJACTPOKH So, TO
dbynkuus Bo3Bpamiaer 0. BeiBecTrn 3HaueHUsT 3TOW QYHKIIUU IS TSATH JAHHBIX
nap cTpok So u S.

Param39. Onucare pynkimo PosK(Sy, S, K) 1iemoro trma, BO3BpaIliarolny HOMep
MO3UIINHU, HAYUMHAA C KOTOPOM B CTpoke S coaepkutcsi K-e BXOXKJACHHUE MO-
ctpoku So (K > 0). Ecu xonmdecTBO BXOXAEHUHN Sy B cTpoke S MeHbIe K, To
dbyukius Bo3ppamaer (0. CuuTaTh, YTO MEPEKPHIBAIOIINXCS BXOXKIACHUN TI0JI-
CTpOK So cTpoka S He cofepkuT. BriBecTH 3HaueHUs1 3TOM GyHKUIUU IS TSATH
JTAHHBIX Tpoek: So, S U K.

Param40. Omucare ¢ynkmuo WordK(S, K) cTpokoBoro Tuma, BO3BpaIIaONIyIO
K-e cioBo ctpoku S (crogom cumrtaercss HaOOp CHUMBOIIOB, HE COJEPIKAIIHA
npoOeIoB M OTpPaHWYCHHBIN TpoOeIaMu WM HAadajJoM/KOHIIOM CTpoku). Ec-
JM KOJIMYECTBO CJIOB B CTpOKe MeHble K, TO (PyHKIIMS BO3BpAIaeT MyCTYIO
cTpoky. Mcnone3ys 3Ty (yHKIMIO, BBIACIUTH W3 JAHHOM CTPOKM S CllOBa C
JaHHbIMU HOMepamu K, Ko, Ks.

Param41°. Omucars npouenypy SplitStr(S, W, N ), kotopas GopMupyeT 10 TaHHOM
cTtpoke S MmaccuB W cioB, Bxoasmux B S (maccuB W u ero pasmep N sB-
JISIFOTCSL BBIXOJAHBIMH mapameTpaMu). Crogom cuutaeTcsi HabOp CHMBOJIOB, HE
coJlepKaluii MpoOesIoB W OTPaHWYEHHBIM MpoOeaMu WM HayajioM/KOHIIOM
CTPOKH; MPEIOIaraeTcs, 4YTo cTpoka S comaepxxut He Oonee 10 cinos. Ucnonb-
3ys yukmuro SplitStr, HalTH KOMMYECTBO CIOB N, COIEp)KAIUXCS B JaHHOU
CTpPOKE S, U caMU 3THU CJIOBA.

Param42. Omucars dpynkmuo CompressStr(S) cTpoKOBOro THIIA, BBITOJHSIONLYIO
colcamue CTPOKH S MO CIEAYIOIIEMY NpaBHITy: Kaxaas IMOACTPOKa CTPOKHU S,
cocrosiias u3 0ojee YeM YeThIpeX OJMHAKOBBIX CUMBOJIOB C, 3aMEHSETCS TEK-
croM Buna «C{K}», rne K — xonmudectBo cuMBOJIOB C (TpeAmoaraeTcs, 4ro
CTpOKa S HE COAEPKUT (PUTYPHBIX CKOOOK «{» U «}»). Hampumep, s cTpoku
S = «bbbccccce» dynkius BepHET cTpoKy «bbbc{5}e». C moMomipio GhyHKITUN
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CompressStr ckaTh NATh TAHHBIX CTPOK.

Param43. Omnucate ¢ynkimio DecompressStr(S) cTpokoBoro Tuma, BOCCTaHABIIH-
BAIONIYIO0 CTPOKY, CkaTyro mporeaypoit CompressStr (cMm. 3amanue Param4?2).
[TapameTp S COIEPKHUT CHKATYIO CTPOKY; BOCCTAHOBIJIEHHAsl CTPOKa SIBJIAETCA
BO3BpamaeMbiM 3HaueHneM ¢GyHkmuu. C momomipio GyHkimu DecompressStr
BOCCTaHOBUTH TISITh JAHHBIX CKATHIX CTPOK.

Param44. Omucare pynkmmuro DecToBin(N ) cTpokoBoro Tuma, BO3BPAMIAIONIYIO
CTPOKOBOE IMPEACTABICHHUE LIEOT0 HEOTPUIATEIBHOrO uuciaa N B JIBOUYHOU
CUCTEME CUHUCIICHMs. Pe3ynbTupylolias cTpoKa COCTOUT M3 CUMBOJIOB «O»—«1»
U HE COJCPKHUT BEMyIIMX HYJIeH (3a MCKIIOYEeHHEeM mpejacTaBieHus uucia 0).
Hcnonb3ys 3Ty QyHKIMIO, TOJIYYUTh JBOUYHBIC MPEICTABICHUS MATH JAHHBIX
qrcell.

Param45. Omucare ¢yskmuo DecToHex(N ) cTpokoBOro Tuma, BO3BPAMIAONIYIO
CTPOKOBOE MPEJCTaBICHUE IIEJIOr0 HEOTpUILIATeTLHOTO yucia N B 16-puyHoOii
cucteme cuucieHus. Pe3ynbTtupyromias cTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» 1 HE COAEPKUT BEAyIIMX HyJEeH (32 MCKIIOYCHHEM TMPE/ICTABICHUS
gucna (). Wcnone3ys 3Ty (GyHKIHIO, TONYYUTH |6-pudHBIC TPECTaBICHUS
ST JAHHBIX YHCE]T.

Param46. Onucare ¢ynknuo BinToDec(S) 1enoro Tuma, onpeaeisionyr eioe
HEOTPHUIIATETILHOE YHCIIO MO €ro CTPOKOBOMY MPENCTaBICHUIO S B JIBOUYHOU
cucteme cuucienus. [lapamerp S uMeeT CTPOKOBBIN THI, COCTOUT U3 CUMBOJIOB
«O»—«1» 1 He cOoaepKUT BEAYIIUX HyJEH (3a HUCKIOYEHHUEM 3HaueHUs «0»).
Hcnonb3yst 3Ty GYHKIHMIO, BBIBECTU MATh YUCEN, ISl KOTOPBIX JaHbl UX JBO-
WYHBIC TTPEICTABIICHHUS.

Param47. Onucare ¢ynkiuio HexToDec(S) memoro THma, onpeaeisionlyro Mejioe
HEOTPHUIIATEIILHOE YHUCIIO MO €r0 CTPOKOBOMY MpPEACTaBICHHUIO S B 16-puyHOit
cucreme cumucienus. Ilapamerp S WMeEeT CTPOKOBBIA THI, COCTOUT U3 CHUM-
BOJIOB «O»—«9», «A»—«F» U He coAepX UT BEAyLIUX HyJeH (3a UCKIIOYEHUEM
3HaueHus «0»). Ucmonp3ys 3Ty (yHKIMIO, BBIBECTH MSATh YUCEN, JJIST KOTOPBIX
JaHbl UX 16-pUYHbIE TPE/ICTABICHUS.

davnbl

Param48. Omucate ¢ysakmuio IntFileSize(S) memoro tuma, Bo3Bpammaromryr Ko-
JMYECTBO 3J€MEHTOB B (aiiie menbix yucen ¢ umedHem S. Ecnu daiin He cy-
niecTByeT, To ¢GyHKIUs Bo3BpamaeT - 1. C momoipio 3To (yHKIUU HaWTH
KOJIMYECTBO JJIEMEHTOB B Tpex (aiax ¢ JaHHBIMU UMEHAMH.
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Param49. Onucare ¢ynkuuio LineCount(S) memoro Tuma, BO3BpaIIAONIYO KOJIHU-
YeCTBO CTPOK B TeKCTOBOM (paiie ¢ umeneM S. Ecnu ¢aiin He cymecTByer,
To (pyHKIMS Bo3BpamaeT -1. C momompo 3Toi QyHKIUH HAWTH KOJIHMYECTBO
CTPOK B Tpex (paiiiax ¢ JaHHBIMH MMEHaMHU.

Param50. Onwucare npornenypy InvertIntFile(S), MeHstoNyt0 mopsaoK ciemoBaHUS
3JIEMEHTOB (haiija LENoro TUMa C UMEHEM S Ha IMPOTHUBONOJOXKHBIM. Ecimu
(daiin He CyUIECTBYET WM COJEPKHUT MEHEE JABYX d3JEMEHTOB, TO MpPOLEIypa
HE BBITNOJHACT HUKAaKUX AeiicTBuil. OOpaboTaTh ¢ MOMOIIBIO 3TOW MPOLETYPHI
TpH (paiina ¢ JTaHHBIMU UMEHAMH.

Param51°. Onwucare mnpouenypy AddLineNumbers(S, N, K, L), 100aBISIOIIyIO
B HayaJlo KaXJO0N CTPOKH CYUIECTBYIOUIETO TEKCTOBOro (ailia ¢ mmeHeM S
€€ MOPSAKOBBIM HOMEp: IepBas CTPOKa Ioiydaer HoMmep N, Bropas — N + 1
u T. 1. Homep otoGpaxkaercs B K MO3MLMSX, BBIPAaBHUBAETCSA IO IPABOMY
Kparo M OTIeNsieTcs OT mocieayrouero tekcra L npodenamu (K > 0, L > 0).
Ecnu ctpoka Qaiina sBisieTcsl mycToil, TO OHa TakKe HyMepyeTcsi, HO MpoOebl
nocie HoMmepa He 100aBisroTcs. [IpuMeHuTs 3Ty mpoueaypy K JaHHOMY daily,
WCIIOJIb3YS YKa3aHHble 3HaueHus N, K u L.

Param52. Ommcare mponenypy RemoveLineNumbers(S), ynmanstomryro u3 Hada-
Ja KaXJOW CTPOKM CYIIECTBYIOLIErO0 TEKCTOBOTO (¢aiia ¢ MMEHEM S ee Mo-
pSAKOBBIA HOMep, noOaBieHHbIN mporuenypoil AddLineNumbers (cMm. 3ananue
ParamS51), a Taxxke mpoOelnbl, OTIENSIONIME HOMEP OT MOCJIEAYIOIIEro TeKCTa.
Ecnu ctpokm HE coiepkaT HOMEPOB, TO MpPOIEAypa HE BBHIMONHICT HUKAKUX
neiictBuif. [IpuMeHuTs 3Ty TporeAypy K (ailly ¢ JaHHBIM HMEHEM.

Param53. Onucars npouenypy SplitintFile(So, K, Si, S2), konupyromniyto mnepsbie K
(2 0) pIeMEHTOB CYIIECTBYIOMIETO (haiiia IEeNbIX YhCesl ¢ UMeHEM Sp B HOBBII
daiin menpIx yucen ¢ UMeHeM Si, a OCTaJbHBIC DJIIEMEHTHI — B HOBBINA (haiii
LEJbIX YUCeNl ¢ UMeHeM Sp. OIUH U3 CO3JaHHBIX (aillloB MOKET OCTaThCA Iy-
cteiM. [IpuMeHnuTh 3Ty Tporienypy K ¢airy ¢ JaHHBIM UMEHeM Sy, UCTIONb3YsI
yKa3aHHble 3HaueHus K, S u Se.

Param54. Onucare nponenypy SplitText(So, K, Si, S2), Konupyroriyto mnepsbiec K
(2 0) cTpok cymIecTBYIOIIETO TEKCTOBOTO (haiiima ¢ MMeHeM S, B HOBBIH TEK-
CTOBBIN (haiis1 ¢ UMEHEM Si, @ OCTAJIbHbIE CTPOKH — B HOBBIN TEKCTOBBIN (haiii
c uMeHeM So. OauH U3 CO3MaHHBIX (DalIOB MOXKET ocTarbes mycThiM. [Ipume-
HUTH JTy TpOUeAypy K ¢ailly ¢ JaHHBIM UMEHEM Sy, HUCIONb3Ysl YKa3aHHBIC
sHaueHusa K, S1 u Se.

Param55. Onucare nponeaypy StringFileToText(S), npeoOpa3yromryto JTBONUHBIMA
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CTPOKOBBII (pailn ¢ uMeHeM S B TEKCTOBBIN (ailsl ¢ TeM ke uMeHeM. Mcnonp3ys
3Ty IpoUeaypy, nIpeoOpa3oBaTh JIBa JAHHBIX CTPOKOBBIX (pailia ¢ mumeHamu S
U So B TEKCTOBBIE.

Param56. Onucate npouenypy TextToStringFile(S), mpeoOpasyromryo TEKCTOBBIH
¢aiin ¢ umeHeM S B IBOMYHBINA CTPOKOBBIN (pailsl ¢ TeM xe umeHeMm. Mcnomnb3ys
3Ty NpoUEaypy, IpeoOpa3oBaTh JiBa JAaHHBIX TEKCTOBBIX (pailiia ¢ UMEHaMH S
1 Sz B CTPOKOBBIE.

Param57. Omumcats npouenypy EncodeText(S, K), xotopas mmdpyeT TEKCTOBBIH
daiin ¢ umeHeMm S, BBITIONHAS IUKINYECKYI0 3aMEHY KaXKJIO0W PYyCCKON OYKBBI
Ha OyKBY TOTO K€ PErucrpa, pacnoyio)keHHyI0 B aidaBute Ha K-U MO3ULMH
nocie mudpyemoit 6yksol (0 < K < 10). Hampumep, npu K = 3 «A» nepeitaer
B «I'», «1» — B «B». bykBy «&» B andaBure HE yUHUTHIBATH, CUUTAs, YTO 3a
OyKkBOH «e» cpa3y uaer «x». CUMBOJIbI, HE SIBISIOIINECS PYCCKUMHU OyKBamH,
npu MmMUPPOBaHUM HE U3MEHATH. VIcmonb3ys 3Ty Ipoueaypy U 3Has KOAOBOE
cmenienue K, 3ammdpoBath (aiia ¢ yKa3aHHBIM UMEHEM.

Param58. Onucarte nporeaypy DecodeText(S, K), koropas aemudpyer TeKCTOBBIi
daiin ¢ umeHeM S, 3aM(PPOBAHHBIN ¢ UCIIOJIB30BAHUEM KOAOBOTO cMenieHus K
(coco6 mmdpoBanus onucaH B 3aganuu Param57). Mcnonw3ys 3Ty nporenypy
U 3Has KojoBoe cMmelieHue K, pacimmdpoBaTh ¢aill ¢ yKazaHHBIM HUMEHEM.

3anucu

IIpu BBOJAE M BBIBOJIC KaXKJOW AaThl B 3aAaHusX Param59 Param63 BHauase
yKa3bIBaeTCs JIeHb, 3aT€M HOMEpP Mecdlla, 3areM roi. IIpu BBojae KakKa0il TOUKH B
3amanusx Param64- Param70 BHauasne ykasbiBaeTcs ee alcuucca (X-KOOpJWHATA),
3aTeM ee opJuHaTa (-KOOpJIMHATA).

Param59. Onucarp tunm TDate — 3ammch ¢ moisiMu 1ienioro tuma Day (1eHb),
Month (mecsm) u Year (ron) — u pynknuro LeapYear(D) jgoruueckoro Tuma
¢ nmapamerpom tumna TDate, koropas Bo3Bpamaer TRUE, ecnu rox B pare D
SIBJISICTCSI BUCOKOCHBIM, W FALSE B TIPOTMBHOM cily4ae. BbpIBecTH 3HaueHUE
dbynkuun LeapYear mis msaTu maHHBIX JaT (MpEANojiaraeTcsi, 4TO BCE JATh
SIBIISIIOTCSL TIPaBWIIBHBIMU). Bucoxochvim cuuTaeTcs roj, Nensmmiics Ha 4, 3a
HCKJIIOUEHUEM T€X ToJ0B, KoTopsie nenarcss Ha 100 u ve genstcs na 400.

Param60. Ncnonezys tun TDate m pynkumto LeapYear (cm. 3amanme Param59),
onucath pynknuo DaysInMonth(D) nenoro tuna ¢ mapamerpom tumna TDate,
KOTOpasi BO3BpallaeT KOJIMYECTBO IHEHW I Mecsla, yKa3aHHOTro B jgare D.
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BeiBectu 3Hauenune ¢pyHkuuu DaysInMonth qist nsatu panHbIX nat (mpeamnona-
raeTcsi, 4YTO BCE AAThI ABIISIOTCS MPABUIBHBIMU).

Param61. Hcnons3ys tun TDate u ¢pynkiuio DaysInMonth (cm. 3amanus Param59
u Param60), onucate ¢pynkiuto CheckDate(D) nemoro Tuma ¢ napameTpom TH-
na TDate, koTopast mpoBepseT MPAaBWIBHOCTh JaThl, YKa3aHHOM B mapamerpe D.
Ecnu nata D sBnsercs mpaBuiibHOW, TO (yHKIuMs Bo3BpamaeT 0; eciu B gare
yKa3aH HEBEpHbI HOMEp Mecsla, TO (PYHKIMs BO3Bpauaer l; ecau B jaTe
yKa3aH HEBEpHBIN JeHb IS JaHHOTO Mecslla, TO Bo3Bpamlaercs 2. BreiBectu
3HaueHue ¢pynkiuu CheckDate aiis msiTu JaHHBIX JaT.

Param62. Vcnonesyss tun TDate u ¢ynknum DaysInMonth u CheckDate (cwm.
3agaHusi Param59- Param61), onucate npouenypy PrevDate(D) ¢ napamerpom
tuna TDate, koTopas npeoOpasyer aary D k npeasiayiiei nare (ecau para D
SBJISIETCS HEMPABUJIILHOM, TO OHA HE U3MEHSETCs ). 3anuch D SBISETCS BXOIHBIM
Y BBIXOAHBIM mapamerpoMm. IIpumenuts npouenypy PrevDate k msitTu naHHbIM
JaTam.

Param63. Hcnone3ys tin TDate u ¢ynkiuuun DaysInMonth u CheckDate (cwm.
3amanus Param59- Param61), onucate npouenypy NextDate(D) ¢ mapamerpom
tunia TDate, kotopas mpeobpasyer gaty D k cienmyromedd aare (ecnmu mata D
SBIIIETCS HEMPABUJILHOM, TO OHA HE U3MEHSETCs). 3anuch D ABISIETCS BXOIHBIM
Y BBIXOAHBIM mapaMeTrpoM. [Ipumenuts npouenypy NextDate K msatv gaHHBIM
JaTaMm.

Param64. Onwucare Tin TPoint — 3anuch ¢ MOJSIMH BEIIECTBEHHOTO THa X U YV
(KoOpAMHATHI TOYKH HA TIIOCKOCTH) — U QyHKIUI0 Leng(A4, B) BemecTBeHHOTO
TUTIA, HAaXOJNAIIYI0 JUIMHY OTpe3ka AB Ha IUIOCKOCTH MO KOOpJIWHATaM €ro

KOHIOB:
H q

IAB| = (AX -BX)Y+(AY -B.Y)
(4 u B — mapametps! tumna TPoint). C moMoripio 310l GyHKIIMKA HAUTH JTHHBI
otpe3koB AB, AC, AD, ecnu nanbl koopauHatel Touek 4, B, C, D.

Param65. Hcnonssys tun TPoint u dynkmuio Leng (cMm. 3aganue Param64), onu-
catb Tun TTriangle — 3amucey ¢ momsimu A, B, C tuma TPoint (BepriuHb
TpeyrojabHuka) — W (GyHkiuo Perim(7 ) BemecTBEHHOTO THUIA, HAXOJSIIYIO
nepumetp tpeyronbHuka 1 (T — mapamerp tuma TTriangle). C momouisio
TOW (YHKUHMH HAUTH mepuMeTpsl TpeyronbHukoB ABC, ABD, ACD, ecnu na-
HbI KOOpJMHAThI Touek 4, B, C, D.

Param66. Hcnone3zys tunel TPoint, TTriangle u ¢ynkumun Leng u Perim (cwm.
3amanua Param64 u Param65), onucate ¢yHkumio Area(7 ) BEHIECTBEHHOIO



THUIA, HAXOAIIYIO Iomaab TpeyroibHuka T (T — mapametrp tuna TTriangle)
1o gpopmyne I'epona:

Sasc = p(p ~ [4B])(p - [AC)-(p - 1BCY),

rae p — noaynepumemp. C NOMOIIBIO 3TOM (YHKIMM HAWTH TUIONMIAAU Tpe-
yronbHukoB ABC, ABD, ACD, ecnu nanbl koopauHatsl Touek A, B, C, D.

Param67. Vcnonw3ys tunsl TPoint, TTriangle u ¢ynkmum Leng u Area (cm. 3a-
nanusi Param64—Param66), onucate Qyskiuio Dist(P, 4, B) BemecTBEeHHOro
tuna (P, A, B — napamertpsl Tuna TPoint), Haxoasutyto pacctosaue D(P, AB)
oT TO4KH P 10 mipsimoit AB 1o ¢popmyiie

D(P, AB) = 2'SPAB/|AB|,

rne Spas — TUIOMANB TpeyroiibHUKa PAB. C moMompblo 3ToW (QyHKIIHH
HAWTU pPacCTosiHUs OT TO4uku P 1o npsmeix AB, AC, BC, ecnu naHbl
KoopauHaThl Touek P, 4, B, C.

Param68. Hcnone3ys tunel TPoint, TTriangle u ¢ynkuuto Dist (cMm. 3amanus
Param64, Param65, Param67), omucare npouenypy Heights(7, hi, he, hs),
HAXOJSUIYI0 BBICOTHI /1, K2, hs TpeyronbHuka 7' (T — BXOIHON mapaMeTp TUma
TTriangle, hi, hs, hs — BBIXOJHBIE BEIICCTBEHHBIC MapaMeTphl), MPOBEICH-
HbI€ COOTBETCTBEHHO U3 BepiinH 1.4, T.B, T.C. C noMoIibl0 3TO MPOUETYPHI

HaWTU BBICOTHI TpeyroiibHUKoB ABC, ABD, ACD, eciu aaHbl KOOPAWHATHI TO-
yek 4, B, C, D.

Param69. Ucnons3ys tun TPoint u ¢pynakumro Leng (cM. 3aganue Param64), omnu-
catb QyHkuuio PerimN(P, N ) BelecTBEHHOr0 THIIA, HAXOMASIIYI0 MEPUMETP
N -yrojapHUKa, BEPIIMHBI KOTOPOTO (B MOpsAKE UX 00X0/a) MepeaatoTcs B Mac-
cuBe P pazmepa N (> 2) ¢ snementamu tuna TPoint. C moMomipio 3Toi pyHK-
MU HAUTH MEPUMETPHl TPEX MHOTOYTOJILHUKOB, €CIU JIaHO YHCIO UX CTOPOH
Y KOOPJAWHATHI X BEPIIUH.

Param70. Ucnonb3ys tumbl TPoint, TTriangle u ¢yHkmuio Area (cM. 3amaHus
Param64—Param66), omucats ¢ynknuio AreaN(P, N ) BelecTBEHHOTO THIIA,
HaXOJISIIYI0 TUIONIAb BBIMYKIOTO N -yrojJbHHUKA, BEPIIUHBI KOTOPOTO (B IIO-
psaake ux o0xojaa) mepenarorcs B maccuBe P pasmepa N (> 2) ¢ snemeHTaMu
tura TPoint. C momompio 3Toi (QYHKIIMKM HAWTH IUIOMIAJA TPEX MHOTOYTOJIb-
HUKOB, €CJIM JAHO YMCIO UX CTOPOH M KOOPAMHATHI MX BEPILHUH.

14 Pexkypcus



MNMpocTenwne peKypcuBHbIe anropuTMbl

3ajaHusl 3TOro paszzesia MOXHO JIETKO PEIIUTh U 6e3 UCHONb308aHUs PEKYp-
cuu. JlaHHOE OOCTOSATENBCTBO CBSI3aHO C TEM, YTO B 3aJaHUSIX PACCMATPUBAOTCS
npocmetiuiye TPUMEPBI PEKYPCHH, JIETKO CBOJAMMbBIE K UTEPALIMOHHBIM aJITOPUTMAM.
bonee Toro, B HEKOTOPBIX CIIy4asX HENOCPEICTBEHHBIE BBIUMCIEHUS IO PEKYpPCHB-
HbIM (OopMyJiaM OKa3bIBalOTCsS BecbMa HEI()(PEKTUBHBIMU (CM., HAIPUMEp, 3aJaHUS
Recur4 u Recur6). OnHako MIMEHHO Ha MOJJOOHBIX TPUMEPAX MPOILE BCETO MOTYUUTh
NEpBOHAYAJIbHBIE HABBIKK Pa3pabdO0TKH PEKYPCHUBHBIX aJTOPUTMOB.

Recur1”. Onucarpe pekypcuBHyio ¢yHKIU0 Fact(N ) BelIecCTBEHHOTO THITA, BBIUKC-
JSOIIYI0 3HaUYCHUE hakmopuana
N!=12..:N
(N > 0 — mapametp uenoro tuma). C NOMOIIbIO 3TOM (YHKUHUU BBIYUCIHUTH
(dbakTopHuabl STH JAHHBIX YHACETT.
Recur2. Ommcars pekypcuBHyro pynkmnuto Fact2(N ) BemecTBeHHOTO THIA, BBIUKC-
JISTIOIIYI0 3HAUYCHUE 0BOLIHO20 (hakmopuaa
N !l =N-(N-2)y(N-4y...
(N > 0 — nmapameTp 1LEJIO0ro TUIA; MOCICAHUN COMHOXUTEIb B IPOU3BEICHUU
paBeH 2, eciii N — 4eTHOe uucio, u 1, ecnmu N — HedeTtHoe). C ITOMOIIBIO
ATON ()YHKIMHU BBIYMCIUTH JBOWHBIC (PAKTOPHAIBI MSTH JAHHBIX YUCET.
Recur3. Onucarp pekypcuBHy0 ¢QyHKIHIO PowerN(X, N ) BemecTBEHHOIO THIIA,
HAXOJAIyI0 3HaUeHue N -ii cTeneHu yucia X no dopmyrnam:
X°%=1,
XV = (X" npu uemnvix N > 0, X" =X-X"" npu neuemnvix N > 0,
X"=1/X"nupuN <0
(X # 0 — BemecTBeHHOE 4KCIIO, N — 11e10€; B hopmMysie Ui YeTHBIX N JOTK-
Ha HCIOJIb30BAThCS ONEpalus yenouucienHo2o oeineHus). C TOMOIIbIO 3TOM
byHKIIMKM HalTH 3HaueHus X N nna pgannoro X IPU TISATA JAHHBIX 3HAYECHU-
ax N.
Recur4. Onucate pekypcuBHyto ¢yHKnuo Fib1(N ) menoro Tuma, BEIYHCIISIONIYIO
N - 3IeMeHT ToCiea0BaTeIbHOCTH wucenr Pubonayuu (N — 11e710€ YHUCIIO):
Fi=Fy,=1, Fr=Fro+ Fra, K=3,4,....
C nomoipto 3ToM QyHKUMM HAWTU OATh yncen DuOOHAUyM ¢ JAaHHBIMU HO-
MepaMu, ¥ BBIBECTH 3TH YHCJIa BMECTE C KOJWYECTBOM PEKYPCHUBHBIX BBI30BOB



¢ynkuuu Fibl, norpeboBaBmImMXCs A1 UX HAXOXKICHUS.

Recur5. Omucats pekypcuBHyto GyHkmuto Fib2(N ) menoro Tuia, BEIYHCISIONIYIO

N -ii 35IeMeHT MocyieoBaTeabHOCTU yucen Pubonayuu (N — 11e510e 4ucio):
Fi=F,=1, Fr=Fro+t Fra, K=3,4,....

Cuutath, uro HOMep N He npeBocxoauT 20. J{ns yMEHbIICHHS KOJIUYECTBa pe-

KYPCUBHBIX BBI30BOB 10O cpaBHeHHUIO ¢ (pyHkimei Fibl (cMm. 3amanue Recurd)

CO3/1aTh BCIIOMOTATENbHBIM MACCUB IJISI XPAHECHUS Ve BbIYUCACHHbIX UHCEI

®ubonayun u obOpamarbcs K HeMy TpH BeimoidHeHuu ¢ynknuu Fib2. C momo-

npio Gysakiuu Fib2 Halitn nate yncen OuOoHAYYM ¢ JaHHBIMH HOMEpaMHU.

Recur6. Onucare pekypcuBHyto ¢yakmuo Combinl(N, K) nemoro Tuma, Haxo-
mayro C(N, K) — uucno couemanuii n3 N 3neMeHTOB 110 K — € IOMOILBIO
PEKYPPEHTHOTO COOTHOIICHHUS:

C(N,0)=C(N,N) =1,
CIN,K)=CIN-1,K)+C(N-1,K-1) npu 0 < K < N.
[TapameTpsl ¢pyHkunn — uensie yucna; N > 0, 0 = K < N. [lano yucio N
U [4Th pa3nuuHbix 3HaueHuil K. BeiBectu umcina C(N, K) BMecTe ¢ Kojauye-
CTBOM DPEKypCHUBHBIX BbI30BOB (pyHkimu Combinl, morpeboBaBmMXCA IS UX

HAXOXK/ICHHSI.

Recur7. Onwucarp pekypcuBHyto (yHkmuro Combin2(N, K) menmoro Ttwma, HaxXo-
nsryto C(N, K) — uucno couemanuti u3 N 31eMEHTOB Mo K — C MOMOIIIBIO
PEKYPPEHTHOTO COOTHOIICHHS:

C(N,0)=C(N,N) =1,
CIN,Ky=C(N-1,K)+C(N-1,K-1) npu 0 < K < N.
[Tapametpsl ¢yHkuuu — uensle uncna; N > 0, 0= K < N. Cuurath, 4TO
napametrp N He npeBocxomuT 20. i1 yMEHbIIEHUS KOJIMYECTBA PEKYPCHUBHBIX
BBI30BOB 110 cpaBHeHHUIO ¢ (yHkuueir Combinl (cm. 3aganue Recur6) omumcatb
BCIIOMOTaTENbHBIA JBYMEPHBIA MAcCUB JJISi XPAHEHUS )oice GblUUCIIEHHbIX YU-
cen C(N, K) n obpamarbcsi kK HeMy pu BbinmoiaHeHUH ¢yHkuun Combin2. C
nomoltbio ¢pyHkuu Combin2 Haiitu unucina C(N, K) qis qanHoro 3HaueHust N

Y IIATH PA3JIMYHbIX 3HAYCHUM K.

Recur8. Onucats pexypcuBnyio pynkiuio RootK(X, K, N ) BeleCTBEHHOro THIIA,
HAXOJSIIYI0 MPUOIMKEHHOE 3HaueHue KopHa K-i crerneHu u3 yucia X 1O
bopmyue:

Yo=1, Y1 = Yy —(YN—X/(YN)K_I)/K,
rae Yy o6o3Hauaer RootK(X, K, N) npu ¢ukcupoBanusix X u K. Ilapamer-
pel hyukiuu: X (> 0) — BemectBeHHoe uucio, K (> 1) u N (> 0) — mnenele.



C nomomipto ¢yHkiuu RootK nHaiiTu nns gaHHOrOo umcia X mpUOIMKEHHBIC
3HAYEHUsI €ro KOpHs K-U CTENEeHW IMPU LIECTH JAaHHBIX 3HAYEHUSX N.

Recur9. Onucares pexypcuBnyto ¢yakimuo NOD(A, B) mnenoro Tura, HaXOISIILyO
Haubonvwul oowuti oerumens (HOJl) AByX 1enbIX MOJIOKUTEIBHBIX YHcel A
u B, ucnionw3ys ancopumm Eexiuoa:

HO/(4, B) = HOA(B, A mod B), ecimu B # 0; HO/I(4, 0) = 4.
C momompto 3tor pyukmuu Haitn HOJI(A4, B), HOJ(4, C), HOA(A, D), ecnu
nmanbel ynciaa A, B, C, D.
Recur10°. Onmcats pexypcusHyto dynkimo DigitSum(K) menoro tuma, koTopas
HaxXoJAUT cymMMy uudp uenoro yuciaa K, He UCHoONb3ys omeparop mukia. C
MTOMOIIBIO 3TON (YYHKIIMA HAWTHU CyMMBI QP IS TISATH TaHHBIX IEJTBIX YUCEN.

Recur11. Onucates pexkypcuBayto ¢yHkiuio MaxElem(A4, N) nenoro tuma, KOTo-
pasi HaXOJAUT MAaKCHUMAaJIbHBIA 3JIEMEHT IIEJIOYMCIEHHOI0 MaccuBa A pasmepa N
(1 = N = 10), He wucnoapzys omneparop mnukiaa. C TOMOIIbIO 3TOU
(GyHKIIMM HAWTH MakKCUMaJbHbIE JIEMEHTBHI MacCUBOB A, B, C pa3mepa
Na, Ng, Nc COOTBETCTBEHHO.

Recur12. Onucate pekypcuBHyto QyHkmuo DigitCount(S) memoro Twma, KoTopas
HaXOJUT KOJMYECTBO HUPp B CcTpoke S, HE HUCMOJBb3ys omepaTop nukima. C
MOMOIIIBIO0 ATON (DYHKIIMK HAWTU KOJIUYECTBO HU(P B KKION U3 MITH JaHHBIX
CTpOK.

Recur13. Omucats pexypcuBHyto @yHkmuro Palindrom(S) sormueckoro tuma, BO3-
Bpamiaronryro TRUE, eciu cTpoka S sBisieTcst naiuHopomom (TO €CTh YUTAETCS
OJIMHAKOBO CJI€Ba HANpaBO W CIpaBa HaJeBO), U FALSE B MPOTUBHOM CIlydYae.
Omnepatop nukia B Teae (PyHKIMUN HE UCIOIB30BaTh. BriBecTn 3HaueHus: QyHK-
ruu Palindrom a1t maTé JaHHBIX CTPOK.

Pa3bop BbipaxeHUn

Bo Bcex 3aJaHUAX OJAHHOI'O IIYHKTaA IIPCAIIoJIaracrcs, 4ro HMCXOJHBIC CTPOKH,
OIIPCACIIOIINUC BBIPpAXKCHUA, HC COACPIKAT HpO6GHOB. HpI/I BBIITOJIHCHUH 3aIIaHHﬁ
HC CIICAYCT UCIIOJIb30BATh OIICPATOP HMHUKIIA.

Recur14°. BeiBecTH 3HauYeHHE IIEIOYHMCICHHOIO BBIPAXKCHUS, 3aJaHHOIO B BHJC
cTpoku S. BelpaxkeHue onpenensercsi CIeayoluM 00pa3oMm:

<BbIpa)keHHE> ::= <uu@ppa> | <BbIpaxkeHHe> + <uudpa> |
<BbIpakeHue> — <iuppa>



Recur15”. BeiBecTn 3HaueHWe IMEIOYUCICHHOTO BBIPAKEHUS, 3aJJAaHHOTO B BUJIC
cTpoku S. BblpaxkeHue ompeaesieTcsi CIeayomuM o0pa3oM:

<BBIp@KEHUE> ::= <TepM> | <BbIpaXXEHHE> + <TepM> |
<BBIpAXXCHUEC> — <TCpM>
<tepm> : 1= <uudpa> | <repm> * <uudpa>
Recur16°. BeiBecTr 3Ha4Y€HUE IEIOYMCICHHOTO BBIPKEHUS, 3aJaHHOTO B BH/IC
cTpoku S. BelpakeHue ompenensiercs CleIyroIUM 00pa3oM:

<BBIpaXEHHE™> ::= <TepM> | <BbIpakeHHE> + <TepM> |
<BBIPpAXXCHUEC> — <TCpM~>

<repm> ::= <oneMeHT> | <tepm> * <3leMeHT>

<3JIEMEHT> ::= <uudpa> | (<BbIpaKeHHE>)

Recur17°. BeiBecTn 3HaueHHUE IEJIOYUCIICHHOTO BBIPAKEHUS, 3aJJAHHOTO B BUJIC
cTpoku S. BelpaxkeHue ompeaenseTcsi CIeIyIomuM 00pa3oM:

<BpIpakeHue> ::= <uudppa> |
(<BBIpaXKEHHE><3HAK><BBIpAXKECHUE™>)
<3HAK> ti= | — |

Recur18". [IpoBepuTh NPaBWIBHOCTh BBIPAKEHUS, 33JJaHHOTO B BHJIC HEIyCTOU
CTPOKH S (BBIpaOXKEHHE OMNPEEsIeTCs MO TeM K€ MpaBWJIaM, YTO U B 3aJlaHUU
Recurl7). Ecnu BeIpak€HUE COCTaBJIEHO MPABHIBHO, TO BbIBECTH TRUE, MHaye
BBIBECTH FALSE.

Recur19. IlpoBeputh mNpaBUIBHOCTH BBIPAXKEHMS, 3aJaHHOTO B BHJIE HEMYCTOM
CTpoKH S (BbIpaKE€HUE OMpeNeseTcs MO TEeM K€ IpaBuiaM, 4YTO W B 3aja-
Hun Recurl7). Ecnu BbIpakeHHe COCTaBIEHO NPAaBWIBHO, TO BbiBecTH (0, B
IPOTUBHOM CJIy4ae BbIBECTU HOMEP MEPBOTO OMIKUOOYHOT0, JIMITHETO WM HENlO0-
CTAIOLIEro CUMBOJIA B CTPOKE .

Recur20. BeiBecTr 3HaYeHHE IICIIOYHMCICHHOTO BBIPAKEHUS, 3aJaHHOTO B BHUJIC
cTpoku S. Belpaxkenue ompenensiercs cieayromum odpasom (GpyHkmus M Bo3-
BpallaeT MaKCHMMAaJIbHBIA M3 CBOMX IapaMeTpoB, a (PYHKIHUS M — MHHHMAajb-
HBIi):

<BpIpakeHue> ::= <uudpa> | M(<BblpakeHHe> , <BBIPAKECHUE>) |
m(<BbIpaKE€HUE> , <BBIPAKECHUE™)
Recur21. BeiBecTn 3Ha4eHHE JIOTHYECKOTO BBIPAKEHUS, 33JaHHOTO B BHJE CTPO-
ku S. Beipaxkenue onpenensiercs cieayromuMm oopazom («T» — TRUE, «F» —
FALSE):



<plpaxkeHue> ::= T | F | And(<BbpaxkeHue> , <BbIpaxxeHue>) |
Or(<BbIpaxkeHue™> , <BBIpOXKECHUE™)
Recur22. BeiBecTH 3HaYeHHE ICIIOYHMCICHHOTO BBIPAKEHUS, 3aJaHHOTO B BHUJC
cTpoku S. BeIpaxkenue omnpeneisieTcs ciaeAyromuM odpa3oM (pyHkmus M Bo3-
BpalacT MaKCUMaJIbHBIA M3 CBOHMX IMApaMETPOB, a PYHKIUSI M — MHUHUMAab-

HBIM):
<BpIpakeHHE> ::= <mudpa> | M(<mapameTppr>) | m(<mapameTpbr>)
<mapaMeTppl> ::= <BBIpaXXEHUE> | <BBIPAKECHHUE> , <apaMETpPbI>
Recur23. BriBecTn 3HaueHWe JOTHYECKOTO BBIPKEHHUS, 3aIaHHOTO B BHJE CTPO-
k1 S. Beipaxenue omnpepnensiercs ciaenyromum odopazom («T» — TRUE, «F»
FALSE):
<plpaxkenue> ::= T | F | And(<mapamerpsr>) | Or(<napameTpbr>)
<mapaMeTpe™> ::= <BBIp@XEHUE> | <BBIpAKCHHE™> , <[TapaMeTPbl>

Recur24. BeiBecTr 3Ha4YCHHE JIOTHYECKOTO BBIPAKEHUS, 3aJIAaHHOTO B BHUJE CTPO-
ku S. Beipaxenue omnpenensercs cieayromuM oopazom («T» — TRUE, «F» —

FALSE):
<gblpaxkeHue> ::= T | F | And(<napametpsr>) |
Or(<napametpbr>) | Not(<BbIpaxeHHE>)
<mapameTpbr> ::= <BBIpOKEHHE> | <BBIpAXKCHHE™> , <apaMeTpbl>

NMepebop ¢ Bo3BpaTOM

Recur25”. Jlano nepeBo riryOuHBI N, Kakaas BHyTPEHHSST BEpPIIHHA KOTOPOTO UMEET
K (< 10) nenocpenctBeHHbIX MOTOMKOB (HyMmepytorcs oT 1 no K). Kopens
nepea umeer Homep 0. 3amucaTh B TEKCTOBBINM (haill ¢ JaHHBIM HMEHEM BCE
BO3MOXHBIE TyTH, BEAyUIUE OT KOPHS K JUCThbiIM. [lepeOupaTh myTH, HauMHas
C «CaMoOro JIEBOIO» M 3aKaHYMBasi «CaMbIM MpPaBbIM» (IIPU 3TOM IEPBBIMU
3aMEHATh KOHEYHBIE 3JIEMEHTHI MTyTH).

Recur26. /lano nepeBo rayOuHBI N, KaKaas BHYTPEHHsSI BEpIIUHA KOTOPOTO MMe-
et K (< 10) HenocpeacTBeHHBIX NOTOMKOB (HymepyroTcsi oT 1 go K). Kopenb
nepeBa umeeT HoMep (. 3amucarth B TEKCTOBBIM (halijl ¢ JaHHBIM MMEHEM BCE
NyTH, BEIYIIHE OT KOPHS K JIMCThSIM M YJOBJIETBOPSIOIINE CIEAYIOIIEMY YCIIO-
BUIO: HUKAaKHE COCEIHHE 3JIEMEHThI IyTH HE HYMEPYIOTCS OJHOM M TOHM ke
udpoii. [lopsimox mepebopa myTeil Takou ke, Kak B 3amanuu Recur2S.



Recur27. Jlano nepeBo riyounsl N (N — 4eTHOE), KaKaasi BHyTPEHHsS BepUINHA
KOTOPOTO MMEET 2 HENMOCPEACTBEHHBIX NMOTOMKa: 4 ¢ Becom | u B ¢ Becom__1.
Kopens nepeBa C umeet Bec 0. 3anmucaTh B TEKCTOBBIN (halil ¢ JTaHHBIM UMEHEM
BCE MYTH OT KOPHS K JIMCTHAM, YJIOBIECTBOPSIOIIUE CIEAYIOIIEMY YCIOBHIO:
cymmapHblii Bec aneMmeHToB nyTH paBeH 0. Ilopsnmox mepebopa myrtel Takoif
’Ke, Kak B 3aaHuu Recur2s.

Recur28. Jlano nepeBo riyOmHBI N TOro K€ THIIA, YTO M B 3aJdaHuud Recur27.
3anucaTh B TEKCTOBBIN (Dailyl ¢ JAHHBIM UMEHEM BCE ITyTH OT KOPHS K JIUCTHSM,
YAOBJIETBOPSIONINE CIEAYIOIIEMY YCJIOBHIO: CyMMAapHbId BEC 3JIEMEHTOB MJIS
J1000r0 Ha4yaJlbHOTO OTpe3ka MyTH HeoTpuuareneH. [lopsaok nmepedbopa myTteit
TaKoOM ke, Kak B 3ajaHnuu Recur25.

Recur29. Jlano aepeBo riayOuHBI N, KaXkIas BHYTPEHHsS BepIIMHA KOTOPOTO UMEET
3 HemnocpencTBeHHbIX noToMka: 4 ¢ Becom 1, B ¢ Becom 0 u C ¢ Becom—I1.
Kopenp aepeBa D umeet Bec 0. 3amucarh B TEKCTOBBIM (aitin ¢ TaHHBIM HMe-
HEM BCE€ MYTH OT KOPHS K JINCThSIM, YIOBJIETBOPSIOIIMNE CIAEAYIOIIUM YCIOBHSIM:
CyMMAapHBIN BEC AJIEMEHTOB ISl TI0OOr0 HaYyajJbHOI'O OTPe3Ka IMMYTH HEMOJI0XKH-
TEJIEH, a CyMMAapHbIil Bec Bcex anemMeHToB nyTu paBeH 0. Ilopsnok mepebopa
myTel Takou ke, Kak B 3a7aHuu Recur25.

Recur30. [lano nepeBo rimyOuHBI N TOTO XK€ THIIA, 9YTO M B 3amaHuu Recur29. 3a-
M1caTh B TEKCTOBBINA (hailyl ¢ JaHHBIM UMEHEM BCE MYTH OT KOPHA K JIMCThSIM,
YAOBJIETBOPSIONINE CIEAYIOUIUM YCJIOBUSIM: HUKAKHE COCEIHUE BJIEMEHTHI Iy-
TH HEe 0003HAYAIOTCSA OJHOM M TOM K€ OyKBOM, a CyMMapHBI BeC BCEX dJie-
meHnToB mytu paBeH 0. [lopsgok mepebopa myTei Takol ke, Kak B 3aJlaHUU
Recur25.
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BBEJIEHHE

B Hacrosimee Bpems ocoboe 3HaYeHHWE ISl BCEX OTpaciel SKOHOMHKHU
OpPUHUMAeT aBTOMATH3allsl MPOM3BOJCTBEHHBIX THporeccoB. [lns paspaboTku
NPWIOKEHUN MacmrTaba TPEeAnpuaTds HEOOXOAUMO BIIAJIETh COBPEMEHHBIMH
METOJJaMU  CO3JaHHsl  CJOXHBIX  MPOTPAMMHBIX  TPOAYKTOB, a  TaKke
WHCTPYMEHTAapUEM pa3pabOTKH MPOTPAMMHBIX CPE/ICTB.

Oco0oe 3HaveHHE MPHU MOATOTOBKE CIIeUANNCTa B cepe MHPOPMAITMOHHBIX
CUCTeM W TEXHOJOTMA WMEeT TpaKTH4YecKas TMOJATOTOBKA  CIEIUAINCTA!
MPOU3BOJCTBEHHBIC  3a/Jaud  aBTOMATH3AIlMM  CBSI3aHBl C  MHOTOMOTOYHBIM
IpOrpaMMHUPOBAHUEM, HCIOJIB30BaHUEM 0a3 JaHHBIX, NPUMEHEHHEM CIIOJKHBIX
CTPYKTYp ITaHHBIX.

CH0XHOCTh OCBOEHHS TEXHOJOTHM MPOrpaMMHpPOBAHHS, B COBOKYMHOCTH C
MOCTOSTHHBIM POCTOM 3HAYMMOCTH HH()OPMAIIMOHHBIX TEXHOJIOTUH, yKa3bIBaeT Ha
HEOOXOMMOCTh MOJATOTOBKU CHEIUAIMCTOB B 00JIaCTH MPOTPaMMHUPOBAHUSI.

Y4ebnoe mocobue (mabopaTOpPHBIN TPAKTUKYM) HAMpaBI€HO HAa Pa3BUTHE
CIIEYIOIIUX MPOPECCHOHATBHBIX KOMITETEHITHIA:

— CHOCOOHOCTh K MPOCKTHUPOBAHUIO  0a30BBIX U TIPUKJIATHBIX
uHpopMaimonHbix Texroxoruit (I1K-11);

— CIIOCOOHOCTh  pa3pabaThiBaTh CpEACTBAa peanu3allid  MHPOPMAIIMOHHBIX
TEXHOJIOTHHA (MeToanueckue, UHGOPMAIIMOHHEIE, MaTeMaTU4YeCKHe,
ANrOpUTMHUYECKHE, TeXHUYeCKue U nporpammusie) (I1K-12).

OcHOBHas 1elNb W3YYCHHS] JUCHUIUIMHBI «OCHOBBI QJITOPUTMH3AIUU |
IPOrPaMMHUPOBAHUS»: W3YYCHHE W TIOJy4YeHHE MPAKTHUYECKUX HABBIKOB B 00JIACTH
COBPEMEHHBIX CpEICTB U METOAOB pa3pabOTKH, aJrOpUTMOB, OCHOBHBIX
CHHTAKCHUYECKUX KOHCTPYKITUS S3bIKa BHICOKOTO YPOBHSI.

3amavamMu  u3ydeHHWs] ~ OUCHUIUIMHBI ~ «OCHOBBI  aNTOPUTMU3AINHN U
MIPOTPAMMUPOBAHUS SBJISTFOTCSI:

— YCBOGHHE TEOPETUYECKUX 3HAHWHM O CTPYKTYpPE M MPHUHIIMIIAX TOCTPOSHUS

COBPECMCHHBIX IMPOIPAMMHBIX KOMILICKCOB, 4 TAKIKC 00 APXUTCKTYpPC COBPCMCHHBIX
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MIPOTPaMMHBIX IIATGHOPM IS aBTOMATH3AIMU TPOCKTUPOBAHUS HH(POPMAITMOHHBIX
CHUCTEM,;

— TOJy4YeHUE TMPAKTUYECKUX HABBIKOB pPa3padOTKW MOPUIOKEHUU C
MCIIOJIb30BaHUEM SI3bIKA BBICOKOTO ypoBHs C#;

— HW3y4YEHHE OCHOBHBIX QJITOPUTMHYECKMX MPUEMOB pEIICHUs 3adad C
ucnoab3oBanuem C#;

— OCBOEHHUE MPUHIIUIOB pa3pabOTKU MPOrpaMMHOIo 0OeCedyeHus] Ha OCHOBE
texnonoruii Microsoft NET Framework;

— OCBOCHHE MPUHIIUIIOB MCIOJIH30BAHUS MEPCIIEKTUBHBIX UHCTPYMEHTAIBHBIX
CPEACTB pa3pabOTKU U MPOESKTUPOBAHUS MPUTOKEHUH.

3HaHUA, TOJIydEHHBIE CTYJIEHTaMH B pe3yJbTaTe BBIMOJHCHUS 3aJaHui
Ja00paTOPHOTO MPAKTUKYyMa, MO3BOJIUT CTYJEHTAM MPUMEHSTh MOJyUYCHHbIC 3HAHUS
Ipu pa3pabOTKe MPOrPaMMHBIX CPEACTB, KaK Il 00pa30oBaTelbHBIX IeJIeH, TaKk U B

HpO(bGCCHOHaHBHOfI JACATCIIBHOCTH.



JIABOPATOPHAA PABOTA 1. CTPYKTYPA KOHCOJIBHOI'O
IMTPUJIOKEHUSA B C#

1. Ilenw u conepxkaHue

[lenr maGopaTtopHOil pabOTHI: HAy4YHTHCS pabOTaTh C TEPEMEHHBIMU U
KOHCTaHTaMU MPOCTHIX TUIIOB B CH.

3amauun 1abopaTopHOM pabOTHI:

— HAy4YUTbhCS OOBABIATH IEPEMEHHBIE POCTBIX TUIOB B si3bike CH#;

— HAY4YUTbHCS OOBIBIATH KOHCTAHTHI MPOCTHIX TUIOB B si3bike CH#;

— HAy4YUThCA BBINOJHATH MPOCTEHIINE JACHCTBUS C TEPEMEHHBIMU H

KOHCTaHTaMMH.

2. ®opMupyeMble KOMIETEHIIUU

Jlabopatopnass pabota HampaBieHa Ha (OPMHPOBAHHUE  CICAYIOIINUX
KOMITETEHIIN:

— CIIOCOOHOCTh K MPOEKTUPOBAHWIO  0a30BBIX | MPUKIIATHBIX
uHpopMaimonHbix Texuoxoruit (ITIK-11);

— CIIOCOOHOCTh  pa3pabaThiBaTh CpPENCTBA peanu3anud  WHOOPMAITMOHHBIX
TEXHOJIOTHA (MeToanueckue, uHGOPMAIMOHHEIE, MaTeMaTU4YeCcKue,

alnropuTMUUYecKue, Texuudyeckue u nporpammusie) (IK-12).

3. TeopeTnyeckas 4acTh

PaccmMoTpuM CTPYKTYpYy KOHCOJIBHOTO MPUJIOKEHUS Ha si3blke C#, CO3JaHHOTO

¢ ucrnonb3zoBanueM cpeacts MS Visual Studio (puc. 1.1).



Husing System;
using System.Collections.Generic; 1. ITopxnroueHue

using System.Ling; / IIPOCTPAHCTB UMEH

L using System.Text;

Flnamespace LR_Onre 2. l[lomp30Barenbpckoe
{ MIPOCTPAHCTBO UMEH
=] class Progr
1 { . . . ) 3. O0bsBICHKE KiIacca
= static void Main(string[] args)

Jf 3pece XOAWMMO NWCaTE KOg Nporpamss

4. O0bsgBIeHre MeToaa Main

Pucynok 1.1 — MicxoHbIi KOJI KOHCOJIBHOTO HMPHIJIOXKEHHUS.

B uWHTEpakTHBHOM penakTope Koja cpeabl pa3pabOTKH KOJ MOXKET OBITh
CBEpPHYT/ pa3BEPHYT C UCIIOJIB30BAaHUEM KHOIOK +/-, BHEAPEHHBIX B koja. Ha puc. 1.1
B oOsacty 1 moka3zaHO MOJIKIIFOYEHHE MPOCTPAHCTB UMEH (OMOIMOTEK, COAEepIKAITUX
CTaHJapTHbIE HHCTPYMEHTHI) C UCIIOJIb30BAHUEM 3apE3epPBUPOBAHHOIO CJIOBaA USIng.

[IporpaMMucT caM co3aaeT CBOE MPOCTPaHCTBO UMeH ¢ uMeHnem LR One (2), B
KOTOPOM OOBSBIIAETCS KJIacc ¢ UMEeHeM Program.

B kmacce Program o0ObsBieH oauH Meroa — (yHkmus Main (mapamerpsl
(GYHKIIUM HE pacCMaTPUBAEM).

®dyHKIUs Main uMeeT 0COOCHHOE 3HaUeHHE B MPOTPaMMHUPOBAHUN Ha SI3bIKAX
C, C++u CH.

Oynkuuo Main Ha3bIBaIOT «TOYKON BXO0J/a», TO €CTh HA4YaJOM BBITIOJHCHHS
nporpamMmel.  Jlamee MBI paccMOTPUM TPUIIOKEHHUS, COJEep)Kalllhie MHOXKECTBO
bynkumii. OnepanvoHHas CUCTEMa 3HAeT ¢ KakoW WMEHHO (YHKIIMM HadaTh
BBITIOJIHEHUE TIporpamMmbl — ¢ ¢yHKuu Main. O4eBHIHO, YTO UM 3TON (PYHKIIUU
MEHSITh HENb3sl. DTO JIOJDKEH OBITh CTAaTMYECKUH METOH Kiacca (WM CTPYKTYPHI),
BO3Bpalamui 1160 3HayeHue tuma int, 1100 void. XoTs Hepenko MoaudukaTop
public yka3pIBaeTCsl SIBHO, IMOCKOJIBKY MO OIPEACICHUIO 3TOT METOJ JOJKEH OBITh
BbI3BaH M3BHE NMPOrpaMMBbl, HA CAMOM JieJie HEBa)KHO, KaKOW YPOBEHb JOCTyMa BbI
HA3HAYMTE METOAY TOYKM BXoaa. OH 3alyCTUTCS, JaXKe€ €CIIM Bbl IOMETUTE €ro Kak

private.



Korma xommumupyercs koncosnbHOe win Windows-ipunoxkenne C#, 1o
YMOJITYAHUIO KOMIWJISITOP UIIET B TOYHOCTH OJIMH MeTo ] Main () ¢ OnmMCaHHOM BBIIIE
CUTHATYpOWl B JIIOOOM Kjacce W JellaeT ero TOYKOM BXoAa mnporpammbl. Ecnu
CyIIeCTBYeT OoJiee 0THOTO MeToaa Main (), KOMIUIIATOP BO3BpaIaeT coodiieHne 0o
omuoKe.

OOpature BHHMMaHHE Ha BIOXEHHOCTb KOHCTpyKUMM Ha puc. 1.1: B
npoctpancTBO uMeH LR One Bnoxen kimacc Program, B kiacc Program BiokeHa
¢bynkuus Main. B cBoro odepenp, B GyHKUMH Main coaep:karcss MHCTPYKIIMM Ha
si3bike C#-KO/, KOTOPBIA HAYHET BBIMOJIHATHCS MIPU CTApTE MPOTPaAMMBI.

B C#, kak u B apyrux C-mofoOHBIX $3bIKaX, OOJIBIIMHCTBO ONEPATOPOB
3aBEpIIAIOTCS TOYKOW € 3amsaToi (;) U MOTYT MPOJIOJKATHCA B HECKOJIBKUX CTPOKaxX
06e3 HeoOXOMMMOCTHM yKa3aHUs 3HaKa TnepeHoca. OmepaTopbl MOTYT  OBITH
oObeMHEHbl B OJOKKM C moOMOIIbi0 (QurypHsix ckobok ({ }). OmHOCTpOYHBIC
KOMMEHTapUU HAYMHAIOTCS C IBOMHOTO ciema (//), a MHOrOCTPOYHBIE — COCJIeIa CO
3BE30YKON (/*) W 3aKaHYMBAIOTCS TPOTHUBOIOJIOKHOW KoMOuWHarmeit (*/). B atmx
acriekrax s3Ik C# ngentuuen C++ u Java.

Crenyer Takke NOMHUTB O TOM, 4YTO S3bIK C# UyBCTBUTEJIEH K PETUCTPY
CUMBOJIOB. DTO 3HA4YWT, YTO NEPEMEHHbIE ¢ MMeHaMu myVar u MyVar sBistorcs
pa3HbIMU.

[Ipyunaa mpuCyTCTBUS omepaTopa using B daine Program.cs cBsizaHa ¢
WCITIOJIb30BAaHUEM OMOJIMOTEUHBIX KIACCOB.

Becy xon C# pomxeH coaepikatbes BHYTpU Kkiacca. OObsBIIEHHE Kilacca
COCTOMT M3 KJIIOYEBOTO cJIOBa class, 3a KOTOpbIM ClEIyeT HMMs Kiacca W mapa
¢burypsbix ckoOOk. Bech KoJ, acCOMUPOBAHHBIA C 3TUM KJIaCCOM, Pa3MEIaeTcs

MEXIy STUMHU CKOOKaMH.

4. O6opy0BaHUE U MaTEPHAIIBI

Jlnsg  BoImosHEHUST J1a00paTOpHOl pabOTBI PEKOMEHIYETCS HCIOIb30BaTh

MEPCOHAIBHBINA KOMIBIOTEP CO CIEAYIOIIUMH XapaKTEpUCTUKaMU: 64-pa3psaHblil
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(x64) nponeccop ¢ TakroBoi yactoroi 1 I'T'11 u BeIte, oneparuBHas mamsath — 1 I'0 u
BBIIIE, CBOOOJHOE JAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpadudueckoe
yctporictBo DirectX 9. IlporpammHoe oOecniedeHue: ONEpalloHHAs CUCTEMaA

WINDOWS 7 u Briitte, Microsoft Visual Studio 20112 u Bsiitte.

5. Yka3zaHus 1o TeXHUKE 0€30I1aCHOCTH

Texnuka  0O€30MACHOCTH MPU  BBHINOJHEHUU  JTAOOPATOPHON  pabOThHI
OTpeeTsieTCs] OOMEIPUHATON IS TIOJIh30BaTeNIel MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOIUTH PEMOHT MEPCOHAIBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJlaJeHue MPOrPaMMHOI0 00€CTIC€UeHHs; B Clydyae HEUCIPABHOCTH MEPCOHAIBHOTO
KOMIIBIOTEpA COOOILIUTH 00 ATOM OOCITY>KHMBAIOIIEMY TEpPCOHANTy J1abopaTOpuu; HE
KacaThCsl DJIEKTPUUYECKUX PO3ETOK METAUIMYECKUMHU TPEeIMETaMu; pabodee MecTo
MOJIb30BATENs TIEPCOHATBLHOTO KOMITBIOTEpA JOJDKHO COJEPKAThCS B YHCTOTE;, HE

paspeuiacTCs BO3JIC IICPCOHAIILHOI'O KOMIIBIOTCPA IIPMHUMATD IMUITY, HAITUTKH.

6. MeTonuka ¥ MOPSI0K BBITIOTHEHUS PAOOTHI

l. Co3znaiite KOHCOJIBHOE MPUIIOKEHUE, IS TOTO BBINOJIHUTE CIIETYIOLINE
NEUCTBUSL:
1.1 Bri6epure komany rmaBHOro MeHw File — New — Project...
1.2 B otkpsiBIIEMCST TUanoroBoM okHe (puc. 1.2) BeiOepute

HEOOXOIMMBIC HACTPOMKH IS CO3aBaeMOro mpoekTa: s3elk Visual C#;

dperimBopk: .NET Framework 4; ma6non: Console Application.



New Project

Recent Templates | HET Framework 4 | Sart by: | Default L |
Installed Templates
G windows Forms Application cﬁ Excel Type: Visual C#
= Visual C# . ) )
4 —_— =] A project for creating a cormand-line
Windaws | WPF application L Cutlo application
Web | M Console Application cﬁ wiord
Office 3 =
-3 ASP.MET Web Applicatio =~ Activi
Cloud [Console Application |
Reporting @ Class Library A o
STarelpii”t £3  ASP.NET MUC 2 Web Application A Open
Silverlight
Test E Silverlight &pplication E Cryst
WCF ﬁ.i-ﬁ Silverlight Class Library
starkflow
Other Lanquages E Silverlight Business Application
Cther Project Twpes ﬁ.i-ﬁ WHCF RIA Services Class Library
M i
?attalgasz.a ' S’a:r WCF Service Application
#| Test Projects
S ASP.NET Dynamic Data Entities Web. ..
Online Templates
@ Enable Wwindows Azure Tools
<) )
Marne: | LR._One |
Location: | D\ TexHONOrkKM NporpaMMHpoEaHHA 1) - |
Solukion: |Create new solution w |
Solution namme: | LR_One | [V]create directary far solution
[Jadd to souree conkral

Pucynok 1.2 — Co3znianrie HOBOTO MPOEKTa KOHCOJIBHOTO IIPUIIOKEHHS.

1.3 B tekcToBoM nosne Name BBeAuTE UMsI IPOEKTA (HAaIpUMED
LR One).
1.4 B tekctoBoM nose Location BeIOEpUTE MECTO COXpAaHEHUS

HOBOT'O IIPOEKTA.

1.5 VYcranoBute naxok-nepekimouarens «Create directory for
solutiony.
1.6 Haxxmute kHOnKy «OK».

2. [Tocne BoInONHEHMSI MyHKTa 1 B cpejie pa3pabOTKu OTKPOETCS

HOBBIN CO3/TaHHBIN MPOEKT (puc. 1.3).



LR_One - Microsoft Visual Studio
File Edit View Refactor Project Build Debug Team Data Tools Test Window Help
-.;T_l'n_l'ﬁﬂﬂlaﬁ S E|*1'CJ":$|} D‘Dehug vlleEn v‘lm‘\fatancias v‘l@f‘@ﬁ‘}tﬂ'ﬂ;
2|06 e A:iOm OH @AW

Program.cs

Flusing System; \,j; Solution 'LR_One' {1 project)
using System.Callections.Generic; = (F LR_One
using System.Ling; [=d] Properties
using System.Text; [ References

4] Program.cs

namespace LR_One

=]

ki

B class Program
!

{

static void Main{string[] args)

Error Lisk
o 0 Errars | _ﬁ 0 Warnings | @ 0 Messages

Description Line Column Project

YA & Find Symbol Results BB Test Results B9 Test Runs 2 23] salution Explorer

Pucynox 1.3 — HoBbl#l IpOEKT, 3arpy>KeHHbBIN B Cpeay pa3pabOTKH: BKIIAIKa
«Solution Explorer» orodpaxaeT coctaB mpoekTa (Hac HHTEPECYET TOJIBKO (paiii
Program.cs); B 1eBo#1 yacTu okHa (CBEpXY) OTKPHIT ¢aiin Program.cs B penakrope

KoJa.

3. Ha nanHOM 3Tane HeoOXOAMMO 03HAKOMHUTBCS CO CTPYKTYpPOU

HCXOHOTO (haiisia KOHCOJIBHOTO MpriioxkeHus (puc. 1.4).

Slusing System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

—Inamespace LR_One

1

= class Program

1

= static woid Main(string[] args)

1

J/ 3peck HeoBbxogumo NMUCAETH KOS NporpaMMe

Pucynok 1.4 — Mcxoauslii (ailyi KOHCOIBHOTO MPUIIOKEHHUS.



4. Bech ko mporpammMbl HEOOXOUMO THCaTh BHYTpU HyHKIHH Main.

5. Jiis  mocTpoeHuss cOOpKM (MCTOJHSEMOTO exe-(aiiia) BBIMOTHUTE
KOMaHJly TJIABHOTO MEHIO . :
Y Build — Build (WM KMCTOJIb30BaTh TOPSUYIO
Solution

kiasuiry £ 6 ). Ilocie 3Toro cbopka cosjlana, HO MPUIIOKEHUE HE OyJET 3amyIIeHO

aBTOMAaTHUYECKH.
6. Jlist co3manus cOOPKM W TOCIEIYIOMIETO 3amycka MPOrpaMMbl MOXKHO
BOCTIOJIb30BaThCSl  KOMAaHION
Debug — Start IJIABHOTO MEHIO Cpefbl
Debugging

pa3pabOTKN WM HAKATh KHOMKY TMaHEIM WHCTPYMEHTOB ¥ Start Debugging (F5) .

MOHO TaK»Ke UCIIOJIb30BaTh rOPSAYYIO KiaBumy F3S .

7. 3amycTuTe TNPUIOKEHHWE Ha BBIIOJHEHHWE OJHUM M3  METOJOB,
YKa3aHHBIX B MMyHKTE 6. OKHO KOHCOJBHOTO MPUJIOKEHHUS MOSABUTCSA U UCUE3HET. DTO
O3HA4yaeT, YTO TMPUIIOKEHUE  BBINOJIHWUIO BCE  KOMAHJAbI,  HAIlMCAHHBIC
IPOrpaMMHUCTOM, U 3aBEPIIUIIO CBOIO PadoTy.

8. Jlnst  ynepkaHwsi OKHAa Ha DJKpaHe WM3MEHUTE WCXONHBIN (daiim B
COOTBETCTBHM C pUCyHKOM 1.5. B ¢yHkumm Main n06aBieH BbI30B TOJBKO OJHOMU
komaHabsl Console.DeadKey ( ) — 3Ta (yHKUMS OCTaHABIMBAET BBHINOJIHEHUE

IMporpaMMsbl U XKXICT, KOTAA ITOJIB30BATCIb HAKMCET JIIO6y1-0 KIIaBUIITY.

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

-Inamespace LR_One

{

= class Program

d

= static wvoid Main(string[] args)

{

L
I

Console.ReadKey();

h

Pucynok 1.5 — icxoaubli (haitsi KOHCOJILHOTO MPUIIOKEHUS 1151

MNpCAOTBPAIICHUA 3aKPBITUA OKHA KOHCOJIbBHOT'O ITPHUJIOKCHHA.

9. 3amycTuTe U3MEHEHHOE TMPWIOKEHUE, YyOeauTech, YTO  OKHO



YAEPKUBAETCS HA IKPaAHE.



10. JloGaBbTE HECKOIBKO CTPOK KOJIa B MCXOHBIN (haiti (puc. 1.6).

-lusing System;

using System.Collections.Generic;
using System.Ling;

Lusing System.Text;

-namespace LR_One

{

- class Program

{

- static void Main(string[] args)
{
Console.Writeline("NaGopaTopuan pabota W1");
Console.WriteLine(™");
Conzsole.Writeline("Bunonuun: Weanoe WeaH usaHoBu«");
Console.Writeline{"rpynna: WCTB-121");
Console.Writeline(“Hanmenceamune /IF: CTPYKTYPa KOMCOABHOrD NpuaceHua”];
Console.WriteLine{(™");
Console.Writeline("anA 3asepwenua paboTe nporpasssl HaxMuTe Axbyio knaswwy...");

Console.Readkey();

}
Pucynok 1.6 — Mcxoanslii (haiisi KOHCOJIBHOTO MPUIIOKEHUS IS BBIBOJA

uH(bOpMAITIU Ha SKPaH.

11. BHuMarenbHO M3YUWUTE MCXOAHBIM KOJ puMepa Ha puc. 1.5. 3amycrure
MPUWIOKEHUE U YOEIUTECh, UTO OTCYTCTBYIOT OIIMOKH U MH(OpMAIUs BHIBOAUTCS.

12. BbINOJHUTE MHAUBUAYAJIBHOE 3a/I1aHUE.

NuauBuayajabHoe 3a1aHue.

W3meHure mpuiokKeHHe, CO3JaHHOE B  XOJA€ BBHINOJHEHHS JaHHOU
JabopaTopHOil pabOThl TakMM 00pa3oM, YTOOBI IMporpaMMa BBIBOJIMJIA HA DKpaH
CIIeYIOIIYI0 NH(OpMAIKIO (KaKIbIid CTYACHT JOJKEH MCIIONh30BaTh MEPCOHATBHYIO
uHdopmarmio o cede):

— Has3Banue u HOMep 1ab0paTopHOit paboTHI,

— ®UO crynenra;

— I'pynna ctyneHTa u mudp CrnenuaibHOCTH,

— JlaTa poKIeHus CTy/ICHTa,;

— HaceneHHbIN MyHKT MOCTOSTHHOTO MECTA KUTEIbCTBA CTY/ICHTA,

— JItoOMMBIIA IpeIMET B IKOJIE;



— Kpatkoe onmcanue yBinedeHuit, Xxoo00u, MHTEPECOB.

7. Conepsxanue oT4era u ero opma

Otyet mo 1abopaTopHOM paboTe TOKEH COACPKATH:

1. Homep u Ha3zBaHue n1abopaTopHOil pabOTHI.

2. llenu nabopaTopHOi pabOTHI.

3. OTBeTHI HA KOHTPOJIEHBIE BOIIPOCHI.

4. Dxpanabsie GOpMBI M JUCTHUHT TPOrPAMMHOTO KOJa, IMOKA3bIBAIOIINE
MOPSIJIOK BBITTOJTHEHUS J1a00paTOPHOU pabOThI, U pe3yIbTaThl, IOTYYEHHBIC B X0JI¢ €€

BBIITOJIHCHUA.

OT4yeT O BBINIOJHCHHUU Ha60paTOpH0ﬁ pa6OTBI B IIHCBMCHHOM BHAC CHACTCA

IIPETIOAABATEIIIO.

8. KOHTpOIBHBIE BOITPOCHI

1. Kakast pyHKIusi iMeeT 0COOEHHOE 3HAU€HHUE TIPU BHITIOJIHEHUH TTPOTPAMMBbI

Ha s3pikax C, C++, C#?
2. YTo Takoe «To4YKa BX0/1a» B Mporpamme?

3. Kak BbI MOHUMAaeETe TECPMUHLI «IIPOCTPAHCTBA MMCH», «KJIACC», «MCTO»,

«PyHKIUS» ?

4. Yem oTnuyaercsi CTPYKTypa KOHCOJIBHOTO MPWJIIOKEHHUS OT MPUIIOKEHHS,

MTOCTPOCHHOTO C UCIoIb30BaHueM TexHonoruid Windows Forms, WPF?

9. Cnucok nurepaTypbl

Jly1st BBITIONTHEHUS 1a00paTOpHOM paboThI, TP MOATOTOBKE K 3aIUTE, a TAKXKE

OJI1 OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA MCIIOIB30BATH CIICAYIINC

ucTouHuKH: [1-3].



JIABOPATOPHAA PABOTA 2. ITIPEJJOITPEJAEJIEHHBIE TUIIbI
JAHHBIX, IIEPEMEHHBIE, KOHCTAHTDBI

1. Ilenw u conepxkaHue

[lenr maGopaTtopHOil pabOTHI: HAy4YHTHCS pabOTaTh C TEPEMEHHBIMU U
KOHCTaHTaMU MPOCTHIX TUIIOB B C#.

3amauun 1abopaTopHOM pabOTHI:

— HAy4YUTbhCS OOBABIATH IEPEMEHHBIE POCTBIX TUIOB B si3bike CH#;

— HAY4YUTbHCS OOBIBIATH KOHCTAHTHI MPOCTHIX TUIOB B si3bike CH#;

— HAy4YUThCA BBINOJNHATH MPOCTEMIINE JCHCTBUSA C TMEPEMEHHBIMU U
KOHCTaHTaMHU.

2. Teopetuueckas 4acTb

[lepen BwIMONHEHWEM JTAOOPATOPHOUM  PabOTHl  HEOOXOMUMO  M3YYHTH
Marepuaisl jekiui. Ciaeayer nmoHuMarh NpuHIun aeineHus tunoB .NET Ha Tumsl
3HAYEHHUUN U CCHUJIOYHBIE THIIBI.

B nmannoi#t maGopaTopHOi paboTe HEOOXOIUMO OCBOUTH MPHEMBI PabOTHI C

npeaonpcaACICHHBIMA TUIIaMHU 3HAYCHU.

2.1 Tunel 3HaueHut C#
S3pik  C# moanepxuBaeT & MPEeaoNpeesICHHBIX 1ETOYUCICHHBIX THIIOB
(Tabmuma 2.1).

Tabmumna 2.1 — lenounciaennsie Tumbel C#.

Nms tuna Tun CTS Onucanue Jnanazon
(MUHUMYM :
MaKCUMYyM )
sbyte System.SByte | 8-OutHoe 1e5oe co 3Hakom | -128 : 127
short System.Intl6 | 16-OutHoe  nemoe  co | -32 768 : 32 767
3HAKOM
int System.Int32 | 32-6utHoe  menoe  co | -2 147 483 648
3HAKOM 2 147 483 647
long System.Int64 | 64-6utHoe  memoe  co | -2%:2%-1
3HAKOM
byte System.Byte 8-6utHoe 1enoe 6e3 3Haka |0 : 255




ushort System.Ulnt16 | 16-6utnoe  nemoe  6e3 | 0 : 65 535
3HaKa

uint System.UlInt32 | 32-06utnoe  memoe  Ge3 | 0 : 2°%-1
3HaKa

ulong System.UlInt64 | 64-6utnoe  memoe  6e3 | 0 : 2%-1
3HaKa

S3bik C# Takoke MOoJIePKUBAET U TUIIBI € MJIaBaroleld TOUKoH (Tabnuia 2.2).

Tabnuua 2.2 — Tunsl ¢ mraBaromieit Toukou C#H.

Nwms Tun CTS Onucanue Kou-Bo Jrana3zon
THUIIA 3HAKOB (MUHUMYM :
MaKCUMYM)
float | System.Single | 32-GutHoe ¢ riaBaromei | 7 or +1.5x107%
TOYKOM OJMHAPHOM 10 +3.4x10%
TOYHOCTH
double | System.Double | 64-6utHoe ¢ miaBaromein | 15/16 oT + 5.0x1073%
TOYKOM JBOMHOMN 10 +1.7 x10%%8
TOYHOCTHU

B Tabmuue 2.3 npeacrasneH AecsaTuuHbld TN C#. JlaHHBIA THI peann30BaH
JUTsl (PUHAHCOBBIX ONEpaIIHii.

Ta6muna 2.3 — Jlecatnunsbiil Tumn CH.



Wms tuna Tun CTS Onucanue Kon- JnanazoH

BO (MUHUMYM :
3HAKOB MaKCHUMYyM)
decimal System.Decimal | 128-6utHoe c|28 oT +1.0x10728
IJIaBaloIIey TOYKOMN B o + 7.9x10%
JIECATUYHON HOTAIUM
C BBICOKOM
TOYHOCTBIO

Kak m BO MHOrMX s3bIKax MPOTrpaMMHUPOBAHUS CYIIECTBYET OYJIEBCKUN THII

(Tabmuua 2.4).

Tabnumna 2.4 — byneBckuil Tuil.

msa Tuma Tum CTS 3HaueHUs

bool System.Boolean true wm false

Jist XxpaHeHus OAMHOYHBIX CUMBOJIOB B si3bike C# mcmnonb3yercs Tun char

(Tabnuma 2.5)

Tabnuma 2.5 — byneBckuit Tuil.

Nmsa Tumna Tuno CTS 3HaueHus
char System.Char [IpencraBnser otnaenbHbIN 16-
outHsIi (Unicode) cumBo

Jlutepansl Tuma char 3amuchIBalOTCS Kak OJWMHOYHBIC, 3aKJIIOUYCHHBIE B
OJIMHApHBIC KaBbIUKK CUMBOJIBL: ‘F’, ‘W’, ‘11, ‘S” u T.70.
B nepemeHHbIX THMa char MOXXHO XpaHUTh U CIEIHMATBHBIE CHMBOJIBI B BUJIE

YIPABJISIFOIIUX MOCIEI0BAaTeNbHOCTEH (Tadmuia 2.6).

Tabmuma 2.6 — IlpeacraBieHue CHUMBOJIOB B BHJIE  YIPABISIIONINAX
OCJIeJOBATEILHOCTEH.
Yrpasisitonas mocjae10BaTeIbHOCTh CumBon
\ OnnHOYHAsS KaBbIYKa
\” JIBoiiHasi KaBbIYKa




\\ OOpatHbI# CIdIIT

\0 ITycto

\a IIpenynpexaenue (3ByKOBOI CUTHAIN)
\b 3aboi

\f [Tomaua opmbl

\n Hogsas ctpoka

\r Bo3sspar kapetku

\t CumBo TaOyIAIUH

\v BeprukaiibHas TaOysius

Ecnun OTACIBHBIC CHUMBOJIbBI 06’b€III/IH€HI>I B CTpPOKY, TO HCO6XOIII/IMO

UCIOJIB30BaTh THI String, KOTOphIi oToOpaxkaetcs Ha Tult CTS — System. String.

2.2 O0ObsBICHUE U MHUITHAIH3AIUS TIepeMEHHBIX B C#
CunTtakcuc oObsBICHUS MTepeMEeHHBIX B C# BBITJIAIUT CIASTYIONIUM 00pa3oM:

Tun/[annbix .
2 Hoenmugpuxamopllepemennoi;

Hampumep:

int a;

OTOT KOI OOBSABISIET MEPEMEHHYI0 Tuma int ¢ mMeHeMm a. Kommmisarop He
MO3BOJIUT HCIONB30BaTh ATy MEPEeMEHHYI0 10 TeX Iop, TMOoKa oHa He Oyzaer
MHULIMAIN3UPpOBaHa (T.€. OKa il He OyJIeT MPUCBOCHO 3HAYCHUE).

JI1st THULIMATU3aIiY IEPEeMEHHON a He0O0X0UMO HAIUCATh CJIETYIOIINN KO/

a = 123;

[TepeMeHHYIO0 MOXXHO MHUIIUAIU3UPOBATH BO BPEMS OOBSIBICHUS:
int b = 7;

WA

string str = "Hello, World!!!";

Cunrakcuc C# mo3BosisieT OOBSBUTH  HECKOJBKO  IMEPEMEHHBIX (U
MHUIMAIU3UPOBATH UX) OJHOTO TUIA B OJJHON CUHTAKCUYECKOU KOHCTPYKIIUU.
Hanpumep:

float b, i, myPerem, U t = 8.3F, = 11 = 23.56F;




B nmannom mpumepe oObsiBisieTcs 5 mepeMeHHbIX Tuma float, HEKOTOpBIE U3

HUX UHUITMAITU3UPYIOTCS B TIPOIIecce OObIBICHMUS.

2.3 OObsABIIEHME U UHUIIAATIN3AUA KOHCTAHT B C#
KoHcTtanTa — 3TO mepeMeHHas, 3Ha4YeHHE KOTOPOM HE MEHsSeTCS 3a Bpems
BBITIOJTHEHU S MIPOTPAMMBL. Jst 00BSBJIEHUSA KOHCTAHTBI HEO00XO0IUMO

BOCIOJIb30BaThCSI KJIFOYEBBIM CI0BOM const. Hanmpumep:

Ao,
oo

3.14;

const char simw
const double pi

O4eBUAHO, YTO NPH TAKOM OOBSBICHHM, IMOMEHSATHh 3HAYEHHA SIMV U pi B

JaJbHEHIIIeM OyIeT HeIb3sl.

3. O6opynoBaHue U MaTepUaIbl

JInst  BBIMOJIHEHHST J1TA0OpaTOpHOM palbOThl PEKOMEHAYETCSl HCIMOJb30BaTh
MEPCOHAIBHBI KOMIBIOTEP CO CIEAYIOIIUMHU XapaKTepUCTUKaMu: 64-pa3psaHbIi
(x64) npoueccop ¢ TaktoBoi yactoroi 1 I'T u Belle, onepatuBHas namsath — 1 ['0 u
BBIIIIE, CBOOOJHOE MAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduueckoe
yctporictBo DirectX 9. IlporpammHoe obecniedeHue: oONEpalioHHass CUCTEMa

WINDOWS 7 u Brimite, Microsoft Visual Studio 20112 u Brite.

4. Yka3zaHus 110 TEXHUKE 0€30IMaCHOCTH

Texnuka  0O€30MAaCHOCTH TMPU  BBIMOJHEHUU  JTAOOpATOPHOW  pabOThHI
OTIpeIeISICTCSl OOIIETPUHATON ISl TOJIh30BaTEICH MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSITEIPHO HE TTPOU3BOJIUTH PEMOHT MEPCOHAIBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJIeHue MPOTPpaMMHOT0 0OECTICUCHHS; B CIIy4ae HEUCTIPABHOCTH MEPCOHATBHOTO
KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCITY>KHMBAIOIIEMY TEpCcOHalTy JiabopaTopuu; HE

KaCaTbCA JJICKTPHUYCCKUX PO3CTOK MCTANIMYCCKHUMU IIPCAMCTAMM, pa60qee MCCTO



IIOJIB30BAaTCJIA IICPCOHAJIBHOT'O KOMIIBIOTCPA AOJIZKHO COACPIKATHCA B YHUCTOTC, HC

paspeuiacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITHITY, HAIIUTKH.

5. Mertoarka U OpsIIOK BBITIOJTHEHUST PaOOThHI

1. Co3naiite KOHCOJIbHOE MPHUIIOKEHHUE B COOTBETCTBUU C aJITOPUTMOM
ONMKMCAHHOM B JlabopaTopHoit padote Nel.

2. U3yuute matepuan B pasnene «Teopernueckoe 0O0CHOBaHUE» JTaHHOU
n1abopaTopHOI pabOTHI.

3. Moaudumupyiite UCXOIHbIN ¢aiiin Kak mokasaHo Ha puc. 2.1.

1 Fusing System;

2 |using System.Collections.Generic;
using System.Ling;
|using System.Text;

3
4
5
6 [-namespace LR_One
7
]
]

1
= class Program
1
18 [ static void Main(string[] args)
11 {
12 int a;
12 int b = 7;
14
15 string str = "Hello, World!!!™;
164 ||
17 a= 123;
18
19 Console.Readkey();
}
21 }
33 |3

PI/IC}-’HOK 2.1 — O0OBbsaBieHne nepeMeHHbIX B CH#.

4. PaccMOTpUM NMPUBEACHHBIN TpUMEp MOApOoOHEe:

4.1. B ctpoke 12 00bsBIIS€TCS EpEMEHHAS THIIA int C UMEHEM a.

4.2. B ctpoke 13 o0ObsBiIsiETCS EpEMEHHAs TUTIA int ¢ UMEHEM b, puyeM mnpu
OOBSIBJICHUU JUIsl HE€ YCTaHABIMBAETCA HayalbHOE 3HAYCHHE, paBHOE 7.

4.3. B ctpoke 15 oObsiBisieTcsl mepeMeHHasi THMa string ¢ UMEHEM Str u

WHUIIMATU3UpYyeTCs CTpOKOBbIM 3HaueHueM «Hello, World!!!».



4.4. B ctpoke 17 mepeMeHHOW a IpUCBaMBaeTCs IE€JIOYMCICHHOE 3HAYCHUE
123.

5. 3amycTuTe MPUIIOKEHHUE HA BBIMOJIHEHUE. Y BAC JIOJKHO MOSIBUTHCS IYCTOE
OKHO KOHCOJIbHOTO MpuiiokeHusl. O4eBUIHO, YTO MCXOJHBIN KOJ, MPEJICTaBICHHbBIN
Ha puc. 2.1 He npenonaraeT BIBoIa KaKOU-Tn00 MHGOpMALIUKM Ha DKPaH.

6. lns BeIBoma uWH(OpMAIMM Ha OKpaH BOCIOJb3yeMmcs  (yHKIHMEH
Console.WriteLine, uzydyenHoii B naboparopHoii padore 1. /lobaBUM B HMCXOJIHBIN

daiin crexyrontue ctpoku (ctpoku 19 — 21 Ha puc. 2.2).

- namespace LR_One

L
B E class Program
r
1
18 E static void Main(string[] args)
: i
int a;
int b = 7;
string str = "Hello, Worldl!!";
a = 123;

le.WriteLine(a);
le,WriteLine(b);
WriteLine(str);

Conscle.ReadKey();

|
gt

Pucynok 2.2 — Jlob6aBneHue CTpOK KoJIa JJisi BbIBOJIa 3HAUCHUN 0OBSIBICHHBIX

ICPEMCHHBIX HAa 9KpPaH.

7. B npumepe Ha puc. 2.2 UCHOJB3YETCA NPOCTONW BBIBOA, TO €CTh HMS
MEpEeMEHHOM  MPOCTO  MepedaeTcss B KadyecTBE  mapaMeTpa hyHKIIUN
Console.WriteLine.

8. Jlns  BeImosHEHHWsT  (GopMaTHOTO  BbIBoAa  (M3MeHeHWs  ¢opmara
MPEACTaBICHUS] BBIBOAUMOM HH(pOpPMAIMK) HEOOXOIWMO peaan30BaTh BBIBOJ B

cieayromieM Buje (puc. 2.3 usmMeHeHsl cTpoku 19-21):



1 Husing System;

2 |using System.Collections.Generic;
3 | using System.Lling;

4 |using System.Text;

—namespace LR_One

{

5 [ class Program

: {

18 static void Main(string[] args)
11 {
12 int a;
13 int b = 7;
14
15 string str = "Helle, World!|1%;
16
17 a = 123;
13
19 Consocle.Writeline("3nauenuwe nepemenod a paeHo {8}", a);
28 Console.WriteLine("a sHadeHwe nepemenHon b paewo {@}", b);
Ly | Consocle.WriteLine("sHauenuwe atb = {@H{1} = {2}", a, b, atb);
22 Console.WriteLine(str);
24 Console.ReadKey();
25 }
26 '
27 1

Pucynox 2.3 — BeiBoz nH(pOpMauu ¢ uCnosib30BaHuEM (GOPMATHBIX CTPOK.

9. BHUMATENbHO U3y4YUTE KOJ MOJYYEHHOM IIPOrpaMMbl, 3aTEM BBIITOJIHUTE
VHJMBUAYAJIBHOE 3aJaHNE.
NuauBuayajabHoe 3a1aHKe.
OObsiBUTE TpeOyeMble NEpPEMEHHbIE, MPUCBOWTE WM HayaJbHbIE 3HAYEHUS
(ompenenuTre CcaMOCTOATENbHO, 3HAYEHUS KAaKOro THUMA MOTYT IPUHHUMATh
NEPEMEHHBIE), BBIBEJIUTE HA PKPaH C UCMOIb30BaHUEM (OPMATHON CTPOKU 3HAYEHUS

IICPCMCHHBIX U PC3YJIbTAT BBIYHUCIICHUA BBIPAXKCHNA B COOTBCTCTBUC C BAPUAHTOM:

Bapuant BripaxxeHue 111 BBIYMCICHUS
1 F=a 1+b—-a-(x+)5)
2 Se=wlll+bt—x+y -w
3 R x=a-b+b/t—x+f-1 2
4 c=gh+b-qg3—x+y/w

T T
. H=%"4p/n1-""
dl7 4
35 +
6 Z:_+y.f_f Y
f 4




3 a+ Lt

7 0
a= z+z-a—
a 4
35 +Z
8 A0=""Zvew+ G l-a—w
G 1 - a
9 Se=wlll+bt—x+y-w
10 R x=a-b+b/t—x+f-i 2
11 g=wh+b-qg3—-q3+y/w
12 g h g +dl7+h
ee="g17+dl7/h—- +4 +
35 +
13 Zze=—+y-f—j )
4
35 + Et
14 = —z+z-a ¢
a 4
+Z
15 A0 = Zvew+ G _1-a- pial il
_ a
16 Zxy=a_ _S5+b—-—a_ 5(b+y)
6 I+
17 ch=—-z+z-f1—]
Et
f1 6
1+ £f
18 ch=rx-z+z-f1—”L_“_
rx
I-k2
19 CH=kl+k2-K3+ %
k3
20 Fy=a 1+b—-a 1-(x+Yy)
+v2+y3
21 G 1=pley2 43—
22 R=2-x+2-y—-4-x-y+z
1+ U
23 gll=t z4z. fl—T5%
4
+/Z
24 Y:Z-(Z+x)+Z/Z—Z -
x+X
25 Yy +z

U=rx-z+z-Y-
X

7. ConepxaHue oT4eTa u ero popma

Otuet 1o 1abopaTopHON padOTe TOKEH COACPIKATH:

1. Homep u Ha3zBaHue 1abopaTOpHON paOOTHI.




2. llenn mabopatopHOi paObOTHI.

3. OTBeTHI HA KOHTPOJIBHBIE BOIPOCHI.

4. DxkpanHble (HOPMBI M JHUCTUHT TPOTPAMMHOTO KOJa, IOKAa3bIBAIOIIUE
MOPSIIOK BBITIOJTHEHUS J1a00paTOPHOU pabOThI, U pPe3yIbTaThl, MOIYYEHHBIC B X01€ €€
BBITIOJTHEHUSL.

OTyeT O BBIMNOJHEHUHU JA0OPAaTOPHON pabOThl B MUCHMEHHOM BHJIE€ CHACTCS

IMpCIoaaBaTeCIto.

8. KoHTpoIbHBIE BOIIPOCHI

1. Yro Takoe nepemenHas? Kak oObsiBIsieTCSA IepeMeHHast?

2. Kak o0bsaBisercst koHCTaHTa? YeM KOHCTaHTa OTIMYAETCS OT MEPEMEHHO?

3. Kakue tunel 3HaueHnii npumeHstorcs C#?

4. Yem tun char otnuuaetcst oT Tuna string?

5. Kak npousBoauTcsi mHMIMAIU3alus nepeMeHHbix? Kak npousBoauTcs
MHULMAIN3aIHs] KOHCTAHT?

6. UTo Takoe ynpaBJISIIOLINAE MOCIEI0BATEIbHOCTU?

9. Cniucok urepartypsl

JU1st BBIIOJIHEHHSI 1a00paTOPHOM padOThI, TPU MOATOTOBKE K 3aIUTE, a TAKKE

AJIs1 OTBE€TAa Ha KOHTPOJIBHBIC BOIIPOCHI PEKOMEHAYCTCA MCIIOJIb30BATH CICAYHIHC

uctoynuku: [1], [7].



JIABOPATOPHA S PABOTA 3. UCITOJIb30BAHUME BO3MOXXHOCTEM
KOHCOJIBHOI'O BBOJIA-BBIBO/IA.

1. Llenb u conepxanue

[lens maGopaTopHOil pabOTHI: U3yUYNUTh KOMAHIbl BBOJA M BBIBOAA JAHHBIX B
KOHCOJIbHOM TPUJIOKEHUH.

3amauun 1abopaTopHOM pabOTHI:

— HayuuThCs mpuMeHaTh GyHkiu Console. Write u Console. WriteLine;

— HayuuThes npuMensTh PyHkiuu Console.Read u Console.ReadLine;

— HAY4YUTBCA UCIIOJIb30BATH (bOpMaTBI BbIBOJA IJIS1 PA3JIMYHBIX TUIIOB JaHHBIX.

2. TeopeTnueckas 4acTh

B mnpenpinymux smabopaTOpHBIX paboTax yrKe HCIONIh30Bajlach KOMaHJa
Console.WriteLine. PaccMoTpum ee cuHTakcuc nojipoOHee:

Console.WriteLine("CTpoka TexcTa");

DOra 3amuch O3HAYaeT BBI3OB craTUyeckoro meroja kiacca Console. B
KauecTBe MmapamMerpa QyHKIIUU MTepeaacTcsi CTPOKa, KOTOPast BBIBOJUTCS B KOHCOJb.

CymecTByeT Takke QyHKIHUS:



Console.Write("Crpoka TekcTa");

OTOT METOJ TaKXe OCYIIECTBJISIET BBIBOJ, TOJIbKO HE MEPEBOJMUT KAPETKY HaA
CJIEIYIOLYIO CTPOKY.
PaccMoTpeHHbIE METOIBI TaKKe TMO3BOJISIIOT OCYIIECTBIATh  (hOpMaTHBIN

BBIBOJI, aHAJIOTUYHBIN QyHKIMH printf si3p1ka Cu, Hanmpumep:

inta=188, b=13, ¢ = 23, d = 8, & =@;

Console.WritelLine("MepemenHan a = {@}, nepemenHan b = {1}," +
"MNepeaMEHHAn € = {2}, © +
"nepemennan d = {3}, " +

"nepemeHHan e {4}", a, b, c, d, e);

B JaHHOM IIpUMECPC B KA4UYCCTBC IICPBOI'O IIapaMCTpa IICpCHacTCA CTPOKa,
cozepkaiasi Mapkepsl B (UTYypHBIX CckoOkax. [Ipm BeIBome Ha MecTa MapKepoB
OyIyT MOJCTaBICHBI TApaMETPhI, KOTOPBIE CICTYIOT 32 CTPOKOKH.

HpI/I (bOpMaTHOM BBIBOAC MOXHO 3a/laBaThb IIUPHUHY IIOJIAA BbIBOJA, HJIS 3TOTO

H€O6XOI{I/IMO BOCITIOJIB30BATHCs CICAYIOIHUM ITPUECMOM:

int a = 188, b = 13, ¢ = 23, d = 8, e = @;

Console.WriteLine("NepemenHas a = {@, 5}, nepemennaa b = {1, 5}," +
"nepemenHas ¢ = {2, 5}, " +
"nepemennan d = {3, 5}, " +

“nepemerHas e = {4, 5}", a, b, c, d, e};

B nanHoM mnpumepe BuUIHO, 4TOOBI 3a/4aTh IIMPUHY BBIBOJA HEOOXOIMMO
UCIOJIb30BaTh B (opmare {n, w}, rje n — MNOPSAKOBBI HOMEp MapaMmeTpa, a w —
IIMpUHA O0JacTH BBIBOJA (3HAK W IIO3BOJISIET OCYILIECTBISATH BbIPABHUBAHME
BBIBOJMMOTO 3HAYEHUS 110 JIEBOMY WJIM IIPAaBOMY Kparo).

[Ipn BBIBOJE TakXke MOXKHO J00aBIsATH CTpOKYy ¢dopmara BMecTe C

He00s3aTeIHbHBIM 3HAYCHHEM TOYHOCTH (Tadsmia 2.1).

Ta6mmma 3.1 — OcHoBHBIE CTpOKH (popMmara.

Croka Onuncanue
C JlokanbHbIN popmMaT BaTIOTHI
D Hecsatuunbiii popmar. [IpeoOpasyer 11emoe K OCHOBAHUIO

10 wu cHaGkaeT BeAYUIMMH HYJISIMH, €CIH €CTh
CHeIM(PUKATOP TOYHOCTH.

E Hayunslit (axcrioneHnunanbHbI) Gopmar. Cnenudukarop
TOYHOCTH YCTAaHABJIMBACT KOJIMWYECTBO  JIECATHUYHBIX




pa3psaoB (M0 yMOTYaHUIO 6).
F dopmar ¢ d¢ukcupoBanHoi 3amsaroi. CneruduxaTop
TOYHOCTH 33J1a€T KOJUYECTBO JECATUYHBIX Pa3psI0B.

G O6mwuii popmat. opmatuposanue E nmu F.

N Yucnosou dbopmar. dopmatupyer YHUCIIO c
pa3aeNUTENSIMH THICSY — 3aISTHIMU.

P [IpouiertHbIN hopmaT

X [HectHaauatupuunsiii popmar. Crneundukatop TOYHOCTH

VCTIOJIB3YETCS Il YKA3aHUS BENYIIUX HYJICH.

HpHMep HCIIOJIb30BaHUA (bopMaTa:
float a, b, ¢, res;
Console.Write("Beegute a > ");
Console.Write("Beegurte b > ");

b = Convert.ToSingle{Censcle.Readline());

Console.Write("Beegute ¢ > ™);
c = Convert.ToSingle(Conscle.Readline());

res = {a +b) * c;
Console.WriteLine{"\n\n");

Console.WriteLine("lenexuuin popmar {0:C} \n", res);

/{ Console.Writeline("flecaTuunuii fopmat {8:D18} “\n", res);
Console.Mriteline("3kcnoneHuwaneHui dopmat {8:E} \n", res);
Console.MriteLine("®opMaT ¢ dukcupoBaHHoW zanaTtold {@:F3, 7} \n", res);
Console.WriteLine("06uwiA dopmat {8:G} \n", res);
Console.WriteLine("Ywncnoeol dopmaTt {@:N} \n", res);

Console.WriteLine{"MpoueHTHei dopmat {8:P} “n", res);
// Console.WriteLine("BecTHaguaTupnunui fopmaTt {@:X} “n'

; res};
N3yuute mnpeacTaBieHHbIM nOpuMep. DBplmonHuTe JaHHBIM KOJX B Cpele

BBIITOJIHCHUA.

B xnacce Console Takxe CylecTBYIOT METO/Ibl, TO3BOJISIFOIINE CUUTHIBAThH

I/IH(l)OpMaIII/II-O, BBOJHUMYIO ITOJIB30BATCIICM:

string str;
str = Console.ReadLine();

Console.Writeline("eu ssenm cTpoxy: " + str);



B nanHOM mnpumepe CTpOKa, BBEICHHAs II0JIb30BATEJIEM, CUHUTHIBACTCS B
MEepeMEHHYIO Str, 3aTee OCylIecTBisieTcsl ee BhiBoJ. HabOepute naHHBIN mpumep B

cpene VS u n3yuure Koa.

3. OGopynoBaHHe U MaTePUATTBI

JIns BBIMOJIHEHHST J1Ta00OpaTOpHOM palbOThl PEKOMEHAYETCSl HCIOJb30BaTh
IIEPCOHAIBHBIA KOMIIBIOTEP CO CIEAYIOIHMMH XapaKTepUCTUKaMHU: 64-pa3psIHbIN
(x64) nporneccop ¢ TaktoBoi yactoroit 1 I'Ti u BeIle, onepatuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE JAMCKOBOE MPOCTPAaHCTBO — He MeHee | 10, rpaduueckoe
ycrpoiictBo DirectX 9. IlIporpamMmmHOe oOecrnieueHHe: OIEpalMoHHAas CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u BeIIIIE.

4. Yka3aHus 110 TEXHUKE OC30I1aCHOCTH

TexHuka  O€30MAaCHOCTH MpPU  BBINOJHEHUU  JTAOOPATOPHOM  pabOThHI
oTpeeNsieTCs] OOIIETPUHATON ISl TOJIb30BaTeIe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMoCTOSTENIPHO HE MPOU3BOAUTL PEMOHT MEPCOHAIBHOTO KOMIThIOTEPA, YCTAHOBKY
U yJaJeHUue MPOTPaMMHOT0 00ECIICUEHHS; B ClIydae HEUCIPABHOCTH MEPCOHAITBHOTO
KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCITY)KHMBAIOIIEMY IIEpCOHAITY JIabOpaTOpHH; HE
KacaTbCsl DJEKTPUUCCKUX PO3ETOK METAUIMYCCKUMHU TPEeIMETaMH; pabodee MeCTo
MOJIB30BATENSI TIEPCOHATBPHOTO KOMITBIOTEPA MTOJDKHO COJNIEPYKAThCS B YUCTOTE, HE

paspeuiacTcAa BO3JIC IICPCOHAJIBHOT'O KOMITBIOTCPA IPUHUMATD ITHUITY, HAIIUTKH.

5. Mertoarka u opsiIOK BBITIOJIHEHUST Pa0OThI

l. Co3zpaiiTe KOHCOIBbHOE MPUJIOKEHHE B COOTBETCTBUH C AJITOPUTMOM,
MpPEe/ICTaBIICHHBIM B TabopaTopHOi padoTe Nel.
2. BoinonHuTe MHIMBUAYAIBHOE 3aJjaHUE, BBITIOJTHUB BBIBOJI PE3YJIbTaTa

C MCTIOJIb30BAHUEM BCEX BO3MOXKHBIX ()OpPMATOB, MIPEICTABICHHBIX B TabmuIe 2.1.



NuauBuayajbHoe 3a1aHKe.
OObsiBUTE TpeOyemble NEpPEeMEHHbIC, 3HAYEHUs NEPEMEHHBIM I0JIb30BATENb
JOJDKEH MPUCBaMBaTh B IPOLECCE BBINOIHEHUS MPOrpaMMbl (CUUTBHIBAIOTCA C
KOHCOJIM), BBIBEJAMTE HA JKpaH C MCIOJIb30BAaHMEM (POPMATHON CTPOKM 3HAUYEHUS

MNEPEMCHHBIX U PC3YJIbTAT BEIYHMCICHHA BBIPAXKCHHA BO BCCX BO3SMOKHEBIX (bopMaTax:

Bapuant BoipaxxeHnue 11l BBIYUCICHUS
1. F=a 1+sin(b)—a ‘(Pc + ¥5)
2. tewlll)+bt x
Se = X —pt TV-W
3 a-b ]
: R x=——+b/t—x+f-i_
2 sin( f)
4. ¢ = cos(gh) + b g3 —|x -]/ w
. “h +
S Hz\/g +cos(b)/h1—x
Y a7 4
35 +
6. Z=_+cos(y-f)——]
Yl 4
7. EE a-+
a_q=p, z+z a=
a 4
8. A0= 2 cos(Zvew) + G _l-a—-""
~sin( Z\(/:C(')V%S vew) —d
G 1 a
9. Se =ywlll +sin(bt) —x+y-w
10. R_x=a-b+\/-§—x+f-‘i_%
t
11. g=yw-h+|h-q3—cos(q3)+y/w
12
: - h +dl17 +
eez%ﬁdﬁ/h—‘/%
+
13. Zze = +cos(y-f)—f
]/Tf 4




14. 33 . _ar
t= -z+sm(z-a)—Et
a4 |
35 -
1S. A0 = NZvew + G 1-a~‘a
Zvew -
a
16. a 5 :
ny:\/___+b—a_5-(sm(b)+
y) b
6 1+
17. Ch:E\/;'i'ZSln(fl)—]—
11 6
' [+ Ef
18. ch:cos(rx)-z+z-f1—j
rx
19. _ kl- k2
_H=kl+sin(k2) - k3 +
k3
20. Fy—a 1+lb—sin(@ 1) (x+ )
' I+3y2+33
21. G 1=yl 43 e
3
2. R=v2sin(x)H2-y—4-xy+z
1+ U
23. gll=r-zfz|f1-7
t
+
24, Y=Zsin(z+x)+z/z- 7
x+X
Y +
25. U = = +z Y —
‘ ‘ rx

7. ConepsxkaHue oT4eTa u ero opma

Otyet mo 1abopaTopHOM paboTe TOKEH COACPKATH:
1. Homep u Ha3zBaHue 1aO0paTOpHON paOOTHI.
2. llenu nmadopaTopHOi pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.




4. Dxpanabsie GOpMBI W JUCTHUHT TPOTPAMMHOTO KOJa, IMOKA3bIBAIOIINE

MOPSJIOK BBITIOJTHEHUS J1ab0paTOpHOI pabOThI, U pe3yIbTaThl, IOJTYUYEHHBIE B X0J1€ €€

BBIITOJIHCHUA.

OT4er O BBIMOJHEHWU JTAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIE CIIACTCSA

MpenoaaBaTeto.

8. KOHTpOIBHBIE BOITPOCHI

1.
2
3.
4

5.

Kax opopmmsiercss koMMeHTapuii?

Kakue ¢pyHKIMHM HCTIONB3YIOTCA [l BBIBO/IA HH(OPMALIMU B KOHCOJIb?
Kakue QpyHKIMH NCTIONB3YIOTCS AJI1 CYMTHIBAHUS MH(POPMAIUU C KOHCOJIN?
Kakue ¢hopmatsl BbIBOAA Bbl 3HaeTe? ONMUIINTE HX.

Kakoil kiacc coaepUT CTaTUYECKHE METOJbI JJIi KOHBEPTHUPOBAHUS

3HAYCHUH U MIPUBEICHUS UX K TpeOyeMoMy TUITY?

6.

Kakoil kiacc cCoOAEpKUT CTATUYECKUE METOAbl — MaTEMATHYECKHE

bynkuun? Yto Takoe ynpapIgiONIfe MOCIe0BATENIbHOCTH?

9. Cniucok mreparypsl

IIJIH BBIITOJTHCHU A J1a60paTopH0ﬁ pa6OTBI, ITPH IIOATOTOBKE K 3aIlIUTC, a TAKIKEC

OJIA OTBCTAa HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA MCIIOIB30BATh CICAYLINC

ucrounuku: [4], [7], [8].



JIABOPATOPHA PABOTA 4. YIIPABJIEHUE ITOTOKOM
BBIIOJIHEHMA C UCITOJIB3BOBAHUEM OIIEPATOPOB IF, SWITCH

1. Llenb u conepxanue

[lenr mabGopaTropHOd  paOOTBHI: HW3YYUTh  OINEPATOPBI,  IO3BOJISIONINE
OpPraHu30BBIBATH HEIOCIIEI0BATEILHOE BBIIIOJIHEHUE IIPOTPAMMHOIO KOJIA.

3amauun 1abopaTopHOM pabOTHI:

— HAYYUTHCS PUMEHSITH YCIOBHBI( omiepatop if;

— Hay4YUThCS MPUMEHSTH oreparop 1ukia for;

— HAy4YUThCS PUMEHSTh OllepaTophl BIOOpa switch.

2. TeopeTnueckas 4acTh

2.1 YcnoBHbIN omepartop.
B npenpiaynux sabopaTtopHbeIX paboTax ObUIM  pacCMOTPEHBI  BOMPOCHI

MporpaMmMupoOBaHuA Ha A3BIKC C# ¢ ucnomap30BaHHMEM TOJIBKO IIOCJICA0BATCIBHOIO

BBIIIOJIHCHH OIICPAaTOPOB IIPOrpaMMEI.

B si3p1ke C# (Kak ¥ B OOJIBITHHCTBE S3BIKOB) MOYKHO BBOJIMTH YCJIOBUS, IIUKIIBI,

BCTBJICHUA.



VYcnoBHbI onepatop B C# MO3BOJISIET OPraHU30BaTh YCJIOBUE TUMA «ECHH ...,
TO ..., UHAYe ...».
CuHTaKCHC YCIIOBHOTO OIepaTopa:

if (ycnosue)
onepamop
[else if ( ycrosue)

onepamop

else

onepamop |

B naHHOM cHHTakcuce onepamop MOXKET ObITh COCTaBHBIM ONEPATOPOM
(rpynma omepaTtopoB A3bIKa, 3aKJIIOYEHHbIE B (UIrypHbIE CKOOKH). Y CIOBHBIM
OTIepaTop COACPIKUT TOIBKO OJHO 00s3aTeNIbHOE 3ape3epBUpoBaHHOE cioBo — if. Bee
OCTaJbHblE KOHCTPYKIMM HE SBISAIOTCA 00sA3aTeIbHBIMU (B CHHTAKCHYECKOM
OMMCAHUU HA 3TO YKa3bIBAIOT CKOOKH | |).

[Ipumep ucnoap30BaHMs YCIOBHOTO OllepaTopa:

int a =188, b =13, ¢ =23, d =8, & = 8;

if (a == 180) // Ecnw a pasHo 106

' // Yeenwdueaem b Ha 16606
i b += 1866;
else if (a < 1808) // wHade ecnuw a medowe 186
5 /) H3MEHAEM 3HaYeHWE o
d=b+ c3
F/ W M3MEHAEM IHAYEHWE 8
; e =a + b;
else // whaue (oCTanbHHE BAPWAHTH HE NPEQYCMOTDEHHHIE MEPELMM LEYMHA YCAOSWAMM )
/i edtkbxbdftv a na 1
at+:

// npogonxaeTcs nocnefosaTENbHOE BHNOAHEHWE MPOTPaMMb
Console.WriteLine("{@}", a);

B npencraBieHHOM mpuMepe CHayajga IMPOBEPSETCS SBISIETCS JIM 3HAYEHUE

nepeMeHHou a paBHeIM 100.



1. Ecmu «/la», TO BBIIOJIHICTCS €AMHCTBEHHBIN oreparop (yBeiauwdeHue b Ha
1000). Ha sToM BBINOTHEHUE BCErO YCIOBHOTO OMEpaTOpa 3aBEpPIICHO U Mporpamma
NEPEXOAUT K BBIIOJIHEHHUIO OINEPaTOpPOB, CIEAYIOIIMX 32 HUM, TO €CTh K BBIBOIY
3HA4YCHUS a.

2. Ecnu nepBoe yCIIOBHE HE BBINIOJHUIOCH, IPOBEPSETCS] BTOPOE — SBIISIETCS JIU
a Menbiie 100 (xonctpykuus else if). Ecim 3TO yTBepkIeHHE HUCTUHHO, TO
BBITIOJIHACTCS COCTABHOM ONEPATOp, COCTOSIIIMN M3 JIBYX — U3MEHEHUE 3HAYCHUU
nepeMeHHbIX d 1 €. 3aTeM OCyIIECTBIISIETCS IEPEXO/ K BBIBOIY IEPEMEHHOM a.

3. Eciu He BBINOJHUIOCH HU OJIHO YCJIOBHE C ONEpAaTOpoM if, TO BBIMOTHSIETCS
oIepaTop, yKa3zaHHbII MOCIIe 3ape3epBUPOBAHHOrO cioBa else. B naHHOM cirydae 310
HECOCTaBHOW omeparop (a yBenuuuBaercs Ha 1), mo3ToMy (UTypHBIE CKOOKH MOKHO
HE MUCAaTh.

Bo Bceii 3T0il KOHCTpYKIIMM TOJBKO omepatop if siBisieTcs 00s3aTeIbHBIM.
Konctpykmuit else if Moxer ObITh Jr000e KoiauyecTBO, a if U else — TombKO 1O
OJTHOMY.

Eme onun npuMep yCcIoBHOIO oreparopa:

int a = 188;

if (a »>= 1ea)
i
1

}

B nanHOM ciydae BBIBOJI B KOHCOJIb BBIMIOJHUTCS TOJIBKO €CK a O0Jblie 1100

nsole.WriteLine( " 3Hauenwe nepemennol a Bonbwe wnw pasro 186");

paBHo 100.lHave ycinoBHBII omepatop HUYEro He BbIBeAeT. PUTypHbIE CKOOKU B
JAHHOM MIPUMEPE MOMKHO OMYCTHUTh.

OOpature BHHMMaHHE, YTO [UIi TPOBEPKH HAa PABEHCTBO HCIOJIb3YETCS
omeparop ==, a He =. 3HaK «paBHO» wucnoibdyercs B C# s NpUCBauBaHUS
3HaueHui. Cieqyer MOHUMAaTh, YTO YCIOBHOE BBIPAXKEHHE, CTOSALIEE B KOHCTPYKIIMH
if 1oKHO BO3BpaIaTh OYJIEBO 3HAYEHUE.

Hampumep, crneayromuii yCJI0BHBIN ONEepaTop Bceraa OyaeT BBITTOIHITHCS:

if (true)

sl s Lz

i C le.WriteLine("Bcerga ewsogMTCA™);
glse

Console.Writeline("Hukorga He BWBOAMTCA™);



2.2 Onepatop BbIOODA.
CunTakcuc oneparopa:

switch (nepem)

{
case koucmanmal:
onepamop 1,
break;
case KoHcmauma?l :
onepamop _ 2;
break;
default :
onepamop _ n;
break;
h

B nanHoM omepaTtope ocCylecTBIsSeTCs BbIOOp omeparopa (KOTOPBIM MOMXKET

OBITH COCTAaBHBIM) B 3aBUCHMOCTH OT 3HAYCHHUS IEpEeMEHHOU nepem . Ecnm nepem

paBHa 3HAYCHUIO xoncmanmal, TO BBIIOTHUTCS onepamop 1, KoHcmanma? —
eciu

onepamop _ 2, u T.1. Ecnu HA 0JJHO 3HAY€HUE, YKa3aHHOE B KaKOM-JIMOO oIepaTope
case, HE COBHAJIO CO 3HAYEHHUEM nepeMm , TO BBINOJIHUTCS OMNEPaTop, YKa3aHHBIA B

cekuuu default . BHyTpu kaxkmoit cekmum case clieyeT ykasarh orepatop break,
KOTOPBI TPEIOTBpaIIacT MPOBEPKY APYTUX YCIOBHUH IMOCIE BBHITIOJHEHHS JaHHOTO
ormeparopa. CrnemyeT oOpaTuTh BHHMAaHHME, YTO B CEKLUUAX Case CIeIyeT
HCITIOJIb30BATh TOJIBKO KOHCTAHTHI (TIEPEMEHHBIC HE JOMYCKAIOTCH).

[Ipumep ucnons3oBanue oneparopa switch ... case:



-'._.". Opravv3auwA OTBETa Ha ..'I.F‘:‘H'THJF‘ NoNeEZOEaTENA
string text = "1 Busog rpynne n" +

"2 - BuwBop damunum npenofaBaTens \n" +

"3 - Bueop HasBaHuA npegmeTa \no +

“4 - Bweog npuBeTcTBMA \n";

Conscle.Write(text + "BBeguTe komangy > ");
int result = Convert.ToInt32{Conscle.Readline()};

switch (result)
{

case 1: { Console.WritelLine("WCTE - 181"); break; }

case 2: Console.WriteLine(“Hukonaes Esredwid Meanoewd”); break;

case 3: { Console.WriteLine("TextHonorwu nporpammwposanna”); break; }
case 4: Console.WriteLine("Mpueet !"); break;

default: Conscle.Writeline("HegonycTumid sapuanT !!17); break;

N3yuute npencTaBIeHHbII IpUMepP CAMOCTOSITENBHO.

4. O6opy0BaHME U MaTEPHUAIIBI

JIst  BBIIOSTHEHUS JTa0OpaTOPHOUW PpabOThl PEKOMEHIIYETCS HCIOIh30BaTh
MIEPCOHANBHBIN KOMIIBIOTEP CO CIEIYIONIUMHU XapaKTEpUCTUKAMU: 64-pa3psiTHbIi
(x64) npoueccop ¢ TaktoBoit yactoroi 1 I'T'i u Bellie, onepatuBHas namsath — 1 '0 u
BEIIIIE, CBOOOJHOE MAWCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpadudeckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecrnieueHue: OIMepaloHHas CUCTEMa

WINDOWS 7 u Brinite, Microsoft Visual Studio 20112 u Brite.

5. YkazaHus o TeXHUKe 0€30I1aCHOCTHA

Texnnka  0€30MACHOCTH TMPU  BBIMOJHEHUU  JTAOOPATOPHOW  pabOTHI
OTIpeeISICTCSl OOIIETIPUHATON IS TOJIh30BaTEICH IMEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOIUTH PEMOHT MEPCOHAIBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJIeHue MPOTPaMMHOT0 O0ECTICUCHHS; B CIIy4ae HEUCTIPABHOCTH MEPCOHATBHOTO
KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCIY>KHMBAIOIIEMY TEepCOHaTy JiabopaTopuu; He
KacaTbCsl DJEKTPUUYECKUX PO3ETOK METAIUIMYECKUMHU TpeIMeTaMu; pabouee MecTo
MOJIL30BATENs TIEPCOHATBLHOTO KOMITBIOTEpA JOJDKHO COJEPXKAThCS B YHCTOTE;, HE

paspeuiacTCs BO3JIC IICPCOHAIIBHOI'O KOMIIBIOTCPA IIPUHUMATD IMUITY, HAITUTKH.



6. MeTonuka 1 MOPSA0K BHITIOTHEHUS PaOOTHI

1. Co3zpaliTe KOHCOJIBHOE MPUIOKEHUE B COOTBETCTBUHU C AJITOPUTMOM,
MPEICTABIICHHBIM B TabopaTopHOit padoTe Nel.

2. BrinonHuTe HHAMBUAYAJIbHOE 33a/1aHue. Bo BceX 3a/jaHUsX TTIEpEMEHHBIC
X, Y SBIISIIOTCS BEIISCTBEHHBIMH U BBOJSTCS I10Jb30BaTesieM. KoanuecTBo
ClaraéMbIX TaKXe€ BBOAUTCS MOJb30BaTeneM. [Iporpamma 10mKHa BBIBECTH CyMMY

3aJaHHOT0 4KCJia YJICHOB ITOCICA0BAaTCIBbHOCTH.

NupuBuayanbHoe 3a1aHue.
[lepen BbIIOTHEHUWEM 3aJaHusl TpPeOyeTCs CaMOCTOSITENILHO OINPEIeIUThb
3aKOHOMEPHOCTh U3MEHEHUS WICHOB MOCIE0BATEIIbHOCTH, YTOOBI TPUMEHUTH LIUKII,

YCJIOBHBIN ONepaTop Wi, €Clid MOTpeOyeTcs, ornepaTop BhIOOpA.

Bapuant BripaxkeHue 17151 BBIYUCICHUS
1 ~sin’(Y) sin’ (X?) sin’ (YP) sin’ (X*)
=— + — + —
1-3 3-5 5.7 7-9
2 1 X Y? X’ Y*
Z= - + - + —..
1-3-5 2-4-63-5-74-6-8 5-7-9
: Z=X"_Y' X" _ Y,
4 Y- X v*Xx* Xx*.vy® Xx®.y°
Z= — + — + ...
2 4 6 8
5 4 sin(X)-lg(Y)Jrln(X3)-cos(Yz) sin(XS)-lg(Y3)+1n(X7)-cos(Y4)
6 X 72 X' 1° | '
Z=1- + - + —... (B 3HameHarene GpakTopuan)
2 6 24 120
7 Y-X* XY’ vY-X* X.Y°
§=- + - + —...
3 24 35 46
8 sin(X?) cos(Y?) sin(X?*) cos(Y?)
== + s T, + s
9 1 X XxX* X
Z= - + - + ...
3 24 35 46
0 7=X_Y' X" _ V',




11 X-sin(Y) X°’-cos(Y?) X°-sin(Y?) X'-cos(Y*)
p:_ + — =+ —...
1-2 3.4 5:6 7 -8
12 X Y’ X’ Y’
=- + — + —...
1.2-3 3-4.55-6-77-8-9
13 sin(X*)+7Y cos(Y)+X sin(X*)+Y cos(Y’)+X
2 3 4 5
14 Y?+X Y -X*' X*4+Y°® XB_Y°©
Z= - + - + ...
1-2 2-4 4.6 6 -8
15 . cos(X) -sin* (Y) cos’ (X) -sin’(Y) cos’ (X) -sin° (Y)
=1- + — + ...
1-2 3.4 5:6
16 sin(Y)-X? X-cos(Y?) sin(Y)-X* X-cos(Y’)
=— + - + —...
1-3 2-4 3-5 4.6
17 5 18 ctg(X7) 1g(X) - ctg(Y7) 1g(Y) - ctg(X7) 1g(X)-ctg(Y)
1-3 2.4 3-5 4.6
18 1 X v X v
= T — L,
I 2 31 4! 5!
19 S cos(X)+ Y| cos’(Y)HA cos’(X)+[Y] cos*(X)HY
1! 2! 3! 4!
20 Y. x Yv*Xx* Xx*.vy® Xx®.ye
Z= — + — + ...
2 +1 4-2 6+4 8—-6
21 I-cos(Y) Y+cos®(X) X*—cos’(Y) Y’ +cos*(X)
=1+ — + — + .
1-3-5 2:-4-6 3-5.7 4.6-8
22 X-Y vY*-Xx* X'-vY° v*-Xx*
Z= - + - + ...
1-3 2-4 3-5 4.6
23 1+1—cos(Y) Y+cosz(X)+X2—cos3(Y) Y3+cos4(X)Jr
1.3-5 2-4-6 3.5-7 4-6-8
24 (X-Y)Y -X) (X-7)F (T-X)
Z = — + — + ...
I-3 3-5 5-7 7-9
25 p Y?-sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y®) - X°
2 4 6 8

7. ConeprxaHue oT4eTa U ero popma

OTdet no 1ab0paTopHOIl paboTe AOKEH COJIEPKATh:
1. Homep u Ha3zBanue nabopaTopHOi pabOTHI.

2. llenun nabopaTopHOil pabOTHI.




3. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

4. Dxpannbsie GOpMBI M JHUCTHUHT TPOrPAMMHOTO KOJa, IMOKA3bIBAIOIINE
MOPSAOK BBIMOJIHEHUSI JTaOOPAaTOPHOU pabOThI, U PE3yIbTAThI, TOJTYUYEHHbBIE B X0JI€ €€
BBITIOJTHEHUS.

OT4eTr O BBIMOJHEHUU JTAOOPATOPHON PabOTHI B MUCHBMEHHOM BHJIE CIIA€TCSA

IIPENOAABATEIIIO.

8. KOHTpOIBHBIE BOITPOCHI

1. Kak odopmisercs koMmMeHTapuii?

2. OnummTe CUHTAKCUC YCJIOBHOrO omneparopa. Kakume wyactu JaHHOTO
orepaTopa SBJISIOTCS 00I3aTEIbHBIMU?

3. Onummre cUHTaKcuC omneparopa BbiOOpa. [losicHuTe modyemy crlemyer
MCITIOJIB30BaTh oneparop break BHyTpH Kaxa0ro BHIOOpA.

4. MoxHo 1 ¢ nmomonibto for peanmzoBarh OeckoHeuHbl 1uKa? [losicHuTe

OTBET Ha IIpUMEpax.

9. Cniucok nurepartypsl

Jy1st BbITIONTHEHUS 1a00paTOpHOM paboThI, TP MOATOTOBKE K 3aIIUTE, a TAKXKE
JUIl OTBETa Ha KOHTPOJIbHBIE BOIPOCHI PEKOMEHIYETCsl HCIOJIb30BaTh CIEAyIIUe

HUCTOYHUKHU: [2-4].



JIJABOPATOPHAA PABOTA 5. YIIPABJIEHUE ITOTOKOM
BBIIOJIHEHMA C UCITOJIB3OBAHUEM OIIEPATOPA [MUKJIA FOR

1. Ilenw u conepxkaHue

[lenr mabGopaTropHOd  paOOTBHI: HW3YYUTh  OINEPATOPBI,  IO3BOJISIONINE
OpPraHU30BBIBATh HUKINYECKOE BBIIIOJHEHUE IPOrPAMMHOTO KOJA.
3amauun 1abopaTopHOM pabOTHI:

— HAY4YUTBCA MIPUMCHATH OIICPATOP LUKIIA for BO BIIOKEHHBIX OHUKIax,

2. TeopeTnueckas 4acTh

[{uknapl  TO3BOJIAIOT  BBINOJIHATH — ONPENEICHHYIO  IMOCIEI0BATEIbHOCTD
OMEepaTopoB A0 TEX IMOP, MOKa BBIMNOJIHIETCS HEKOTOpoe ycioBue. Kaxaplii «kpyr»
BBITIOJTHEHHUS 3TOT0 OJI0KAa HA3bIBACTCS UTEpaIUEH.

CuHTakcuc oneparopa:

for
(unuyuanuzamop;, yciogue; umepamop)
onepamop
unuyuamsamop BBIPOKCHHE, BBHITIOJHACMOE TIepe]] IMepBOH HTeparuei

[MUAKJIA.



ycnogue — BhIpaXkeHUEe OyJIeBOTO THIA, KOTOPOE MPOBEpAETCS Nepen Kaxaon
utepanueil. Eciu OHO HCTUHHO TO UWTEpalusl BBINOJHACTCA, HWHAaYe — LMK

3aBCpHIaCTCA.

umepamop — BBIPAXKCHHC, BBITHUCIIICMOC I10CJIC K&)KI[OI‘/JI UTCpanunu.

[Tpumep npumenenust onepaTopa 1ukia for (mpumep 1):

fx

-

BeYMCAMTE CyMMy 4YWuCen oT 1 fo 1868
Py

;f Obwasnaem MEpEMEHHYID, KOTOP3A XpPaHWT IFHAYEHWE CYMME YHMCEN
System.Int32 Sum = 83

[/ OBbABNAEM CYBTUMK LMKNA

int 1;

for (1 = 1; 1 <= 1888; i++)

Sum += i}
:Cc-*-s,::_e.Nr‘itELine["HTcr: 181", Sum);
N3yuute K01 caMOCTOSITeNbHO (co3aiTe Takyto nporpammy B VS). Emie onun

MPUMED VIS CAMOCTOSATEIBLHOTO U3y4YeHUs (pumep 2):

fl
* BHMHCAWTE CyMMy BCEX YWCEN, ABNAWWXCA Ha 3 Des ocTaTka
" W HAaXoQAWWMXCA B gWanasose o7 1 go 1060606

" f
d

long Sum = 8;
int 13

for (i = 1; i <= 1000000; i++)
if (i % 3 == @)
' Sum += i;

[Tpumep, oToOpakaromuii BO3MOKHOCTh MPUMEHEHUS uTeparopa (mpumep 3):

i
!

=

BHUMCNIMTE CyMMy BCEX YWcen, genaguxcA Ha 3 bes octatka
* W HaxopgAaEMXCcA B guanazoHe ot 1 go 1888806

x f
long Sum = B;
int i;

for (i = 8; i <= 1e@eeee; i += 3)
Sum += 1;

OOparute BHUMaHUE, YTO MpUMEPHI 2 U 3 pemaioT OJHY U Ty ke 3ajady.



3. O6opynoBaHue U MaTepHUAIIbI

JUis  BbINOJIHEHUST Ja0OpaTOpHONl pPabOTBl PEKOMEHIYETCS MCIOIb30BaTh
IIEPCOHAIBHBI KOMIIBIOTEP CO CIEAYIOIIHMMH XapaKTEpUCTUKaMHU: 64-pa3psIHbII
(x64) nponeccop ¢ TakroBoi yactoroi 1 I'T'11 u BeIme, oneparuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE MAMCKOBOE MPOCTPAaHCTBO — He MeHee | 10, rpaduueckoe
yctporictBo DirectX 9. IlporpammHoe obecniedeHue: oOmnepalloHHas CUCTEMaA

WINDOWS 7 u Brinre, Microsoft Visual Studio 20112 u Brite.

4. Yka3aHus 110 TEXHUKE OC30I1aCHOCTH

TexHuka  O€30MaCHOCTH MpPU  BBINOJHEHUU  JTAOOPATOPHOM  pabOTHI
oTpeeNsieTcsl OOIIENPUHATON ISl MOJb30BaTeIe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTEIPHO HE MPOU3BOAUTH PEMOHT MEPCOHATBFHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJleHue MporpaMMHOI0 0OECIeUeHHUs; B Clly4ae HEMCIPABHOCTH MEPCOHATBHOIO
KOMITBIOTEPA COOOMIMTH 00 ITOM OOCTY>KHUBAIOIIEMY TEPCOHANy J1abopaTopuu; He
KacaThCsl DJIEKTPUYECKHX PO3ETOK METAJUIMYECKUMHU TpeaMeTamu; pabodyee MecTo
MOJIb30BATENs MEPCOHATIBHOTO KOMITBIOTEpA JOJKHO COJEPXKAThCSl B UHMCTOTE; HE

paspemiacTCs BO3JIC IICPCOHAIIBHOI'O KOMIIBIOTEPA IIPUHUMATD IMUITY, HAITUTKH.

5. MeTtonuka 1 mOPSAJOK BBIIOJHEHUS PaOOTHI

Heobxogumo wmomuduimpoBath NpWIOKEHHE, pa3padOTaHHOE B paMKax
nabopatopHoit paboThl Ned crienironmm 06pa3om:

1. Tlporpamma pAOmKHA 3alpOCUTh HUCXOJHBIC JAHHBIC IS BBIYHCICHUS
BBIPaXCHHUSI.

2. [IporpaMmMa BBIYHMCIISIET BBIPAXKCHUE M BBIBOJIUT PE3YJIBTAT.

3. 3areM mporpaMma CHOBa 3alpalldBaeT BBOJ UCXOJHBIX JAHHBIX U ITUKII

TTOBTOPSECTCA.



C ucnonp3oBanueM 1ukia for opranuszyiTe ykazaHHOE IMOBEACHHUE MPOTrPAMMBI
U CaMOCTOSITEJIBHO ONPEJEINTE KOMAaHy, KOTOPasi IPUBEJIET K 3aBEPIICHUIO PaOOThI
nporpaMmsel  (Hampumep, Haxarta KiaBuiua «Escape», M0Jb30BaTeNb JO0HKEH

OTBETUTH Ha Bonpoc «I[IpoaomxuTs?» u T.11.).

I/IHHI/IBI/IHyaJIbHOe 3aJJaHHE.
B kauectBe HHAUBUAYAJIBHOI'O 3aJdaHHs H€O6XOI[I/IMO HU3MCHUTh KOJ H3

nabopaTopHoil paboTsl Ne4.

7. Conepsxanue oT4era u ero opma

Otyet mo nabopaTopHOU paboTe TOKEH COACPKATH:

1. Homep u Ha3zBaHue nmabopaTopHOil pabOTHI.

2. llenu nmaGopaTopHOi pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

4. Dxpanabsie GOpMBI W JUCTHUHT TPOTPAMMHOTO KOJd, ITOKA3bIBAIOIINE
MOPSZIOK BBITIOTHEHUS TaO0OPaTOpHOI pabOThI, M pe3yJIbTaThl, OJYyYEHHBIE B X0/1€ €€
BBITIOJTHEHMS.

OT4er O BBINOJHEHHUH JIAOOPATOPHOW pabOTHl B MUCHMEHHOM BHUJE CHACTCA

MpenoaaBaTeto.

8. KOHTpOIBHBIE BOITPOCHI

1. Kak opopmisieTcss KoOMMEHTapHii?

2. B paznene «Teopernueckoe 000CHOBaHME» MPUBEIEHBI puMepsl 1, 2 u 3.
[Touemy B mpumepax 2 u 3 it mepeMeHHOW Sum BbIOpaH Tvm long, XOTa B IpuMeEpe
1 nst Sum BbIOpaH Tum int? OGOCHYHTE OTBET.

3. OnemuTe CUHTaKCUC oneparopa mnukia for.

4. MoxHo i ¢ momotnisio for peanmszoBath OeckoHewHbIH UKA? [losicHUTE

OTBET Ha IIPUMEpPax.



9. Cniucok nureparypbl

Jlsist BBINIOJIHEHUS 1a00paTOPHOM pabOThl, MPHU MOATOTOBKE K 3aLIUTE, a TAKXKE
JUIsL OTBETA HA KOHTPOJIBHBIE BOIPOCHI PEKOMEHIYETCS HMCIOJIb30BATH CIEAYIIHE

uctounuku: [3], [7].



JIABOPATOPHAA PABOTA 6. YIIPABJIEHUE ITOTOKOM
BBIIOJIHEHMSA C UCITIOJIB3BOBAHUEM OIIEPATOPOB WHILE

1. Llenb u conepxanue

[lenr mabGopaTropHOd  paOOTBHI: HW3YYUTh  OINEPATOPBI,  IO3BOJISIONINE
OpPraHU30BBIBATH HEIOCIIEI0BATEIBHOE BBIIIOJIHEHUE IIPOTPAMMHOIO KOJA.

3amauun 1abopaTopHOM pabOTHI:

— HAYYUTHCS MPUMEHSTH OTlepaTop IuKIa ¢ mpemycioBueM while;

— HAy4YUTbCS MPUMEHSTH OllepaTop 1uKia ¢ nocryciosuem do ... while.

2. Teopetuueckas 4acTb

[Mukn while mnoxoxx wa for TeMm, 4YTO SBISETCS KOHCTPYKIMEH C
MPEABAPUTEIHLHON MTPOBEPKOM YCIIOBUS MPOAOJDKEHUS IUKiIa. Ho cCMHTakcuC mukia
while 6onee nakonuueH:

while ( ycrosue)

onepamop

B JaHHOM CHHTAKCHUCC onepamop MOXKCT OBITH COCTaBHBIM OoIICpaTopom

(rpynma onepaTopoB S3bIKa, 3aKIOYEHHBIE B (PUTYPHBIE CKOOKH).



Cnenyer monuMmatb, yto while ucmome3yercs nisi 3apaHee HEM3BECTHOTO
KOJIMYECTBA MOBTOPHBIX BHITIOJIHEHUN ONIEPATOPOB.

[Ipumep BbinoaHEHUS UKIA (TpuMep 1):

| * Uwvken ByaeT BMNONHATBCA NOKA NONbSOBaTens He BsefeT @

]

!

bool Stop = false;
int chislo;

while {!5top)

{

: Consocle.Write("Beegute yncno > ");

: chislo = Convert.ToInt32(Conscle.Readline());
. if (chislo == @)

i i Stop = true;

¥

Omnepartop break yke BcTpeuasncsi B KOHCTPYKIIMU case orepartopa switch mms
BbIX0/1a U3 case. Ho break dacro nmpumensercs BHyTtpu 1ukioB for, while u do ...
while. JlanHblll omepaTtop MpepbIBAET BBHINOJIHEHUE LIHMKJIA U MEPEAAET yIpaBICHHUE
orepaTopy, CJIEeIYIOIEMY 3a IIUKIOM.

[Ipumep, BBITIOTHSIONIMI TO K€ camoe, uyTo U npumep 1 (mpumep 2).

f*

* Umecn EyﬂE_ BHMONHATLCA MOKa NONb30BaTENbL HE EBEEfeT 8

® r

boal Stop = true;
int chislo;

while(Step)
{
Console.Write( "BeeauTe yucno > )3
chislo = Convert.ToInt32(Console.ReadLine());
if (chislo == @)
: break;
¥
Crnenyer oOpaTUTh BHUMaHWE, YTO IIUKII SBJISICTCS OCCKOHEUHBIM (JIOTHYECKAs
nepeMeHHasi Stop Bcerja sBisieTcsl true), HO BBINOJHEHHUE IIMKJIA BCE PaBHO

MMPCPBLETCA, CCJIN ITOJIL30BATCJIb BBCACT 0.



Omneparop continue Takyke TPUMEHSETCS BHYTPU IIUKIA — OH OCTaHABIMBAET
BBITIOJIHEHUE TEKYIIEeW WTEepallud W HEMEUICHHO TMEPEXOJUT K BBITOJHEHUIO

CHEYIOLIEN UTepalnu.

3. OGopynoBaHHe U MaTePUATTBI

JIns BBIMOJIHEHHST J1Ta00OpaTOpHOM palbOThl PEKOMEHAYETCSl HCIOJb30BaTh
IIEPCOHAIBHBIA KOMIIBIOTEP CO CIEAYIOIHMMH XapaKTepUCTUKaMHU: 64-pa3psIHbIN
(x64) nporneccop ¢ TaktoBoi yactoroit 1 I'Ti u BeIle, onepatuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE JAMCKOBOE MPOCTPAaHCTBO — He MeHee | 10, rpaduueckoe
ycrpoiictBo DirectX 9. IlIporpamMmmHOe oOecrnieueHHe: OIEpalMoHHAas CHCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u BeIIIIE.

4. Yka3aHus 110 TEXHUKE OC30I1aCHOCTH

TexHuka  O€30MAaCHOCTH MpPU  BBINOJHEHUU  JTAOOPATOPHOM  pabOThHI
oTpeeNsieTCs] OOIIETPUHATON ISl TOJIb30BaTeIe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMoCTOSTENIPHO HE MPOU3BOAUTL PEMOHT MEPCOHAIBHOTO KOMIThIOTEPA, YCTAHOBKY
U yJaJeHUue MPOTPaMMHOT0 00ECIICUEHHS; B ClIydae HEUCIPABHOCTH MEPCOHAITBHOTO
KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCITY)KHMBAIOIIEMY IIEpCOHAITY JIabOpaTOpHH; HE
KacaTbCsl DJEKTPUUCCKUX PO3ETOK METAUIMYCCKUMHU TPEeIMETaMH; pabodee MeCTo
MOJIB30BATENSI TIEPCOHATBPHOTO KOMITBIOTEPA MTOJDKHO COJNIEPYKAThCS B YUCTOTE, HE

paspeuiacTcAa BO3JIC IICPCOHAJIBHOT'O KOMITBIOTCPA IPUHUMATD ITHUITY, HAIIUTKH.

5. Mertoarka u opsiIOK BBITIOJIHEHUST Pa0OThI

l. Co3znaiiTe KOHCOJIBHOE MPUJIOKEHHE B COOTBETCTBUH C AJITOPUTMOM,
MpeICTaBICHHBIM B JIabopaTopHO padote Nel.
2. BoinonHuTe MHAMBUIyaIbHOE 3aJaHue. Bo Bcex 3agaHusIX nepeMeHHble X,

Y saBIsrOTCS BCIICCTBCHHBIMH W BBOJATCA ITIOJIB30BATCIICM. KommnuecTBo



cllaraeMbIX IOJIb30BaTeseM He BBoauTcs. [IporpamMmma momkHa paboTaTh ClieyOMuM
obpazom:
— MOJIb30BATEIIO BIBOAUTCS MPUIJIANIEHNE HA BBOA X U Y
— MOJB30BaTEIb BBOIUT X U Y;
— IporpaMma Ha4yMHAET pacyeT CyMMBbI, IPU ITOM BBIBOJUTCS PE3yJIbTaT
pacyeTa, NOJyYEHHBIM Ha KaXX10W UTEPALVH;
— CHayasa BbIBOAWUTCA HOoMep urepauuu (1) u cymma l-ro ciaraemoro,
3aTeM MporpaMMa OCTaHABJIMBAETCS W KT BBOJAA KOMaH/IbI mojbk3oBaTes (1
— MPOAOIAKUTH, ) — MpeKpaTUTh pacyer);
— €CJIM TI0JIb30BaTeNlb MPOJOJDKACT, BEIBOJUTCS HOMEp HTepanuu (2) u
CyMMa 2-X CJIaraéMbIX MU CHOBa MporpaMma >KAET KOMaHAbl MOJb30BATEIS, U
T.1.

3. HporpaMMa HC JOJIDKHA HCIIOJIb30BATh ITUKII for.

HuauBuayaabHOe 3a1aHUeE.
[lepen BbITIOTHEHUWEM 3ajaHusl TpPeOyeTCs CaMOCTOSITENIBLHO OINPEIeTUTh
3aKOHOMEPHOCTh M3MECHEHHS YICHOB MOCIIEI0OBATCIILHOCTH, YTOOBI IIPUMEHHTH ITHKII,

YCJIOBHBIN OTEpaTop WU, €ClId MOTpeOyeTCs, ornepaTop BhIOOpA.

Bapuant | Beipaxenue 11t BBIYUCIEHUS
1 X Y X !
Z=1-_—+_—__+___—.. (B3HaMmeHarelne (hakTopuan)
2 6 24 120
2 Y- X* XY’ Y-X* X.Y°
s=- + - + —...
1-3 2-4 3.5 4.6
3 sin(X?*) cos(Y?) sin(X*) cos(Y”)
Z=1- + - + —...
2 3 4 5
4 1 X X X
Z= - + - + ...
1-3 2-4 3-5 4.6
: 7=X_Y' X' _¥' .
1-3 3.5 5-7.7-9
6 X-sin(Y)+X3-c0s(Y2) X°sin(Y’) X' -cos(Y")
=— — + —...
1-2 3-4 5:6 7-8
7 X Y’ X’ Y’
=— + — + —...
1-2-3 3-.4.55-6-77-8-9




8 sin(X*)+7Y cos(Y)+X sin(X*)+VY cos(¥Y>)+X
=1- + — + —...
2 3 4 5
9 Y’+X Y -X* X*4+Y°¢ XB_Y°©
= — + - + ..
I-2 2-4 4.6 6 -8
10 ~osin’(Y) sin’ (X)) sin’ (YY) sin’ (X7)
j=- + — + —...
1-3 3-5 5-7 7-9
11 1 X Y? X° Y
Z= - + - + -
1-3-5 2-4-6 3-5-74-6-8 5-7-9
2 Z=X"_F X v,
1-3 3.5 5-7 7-9
13 Y. xX vy*x* Xx*.y® xd.y°
= — + —~ + ...
2 4 6 8
14 _sin(X) - 1g(Y) In(X?) - cos(Y?) sin( X°) - 1g(¥Y?) In(X") - cos(Y*)
T 3 s 77
15 cos(X)+ Y] cos*(Y)HX cos’(X)+]Y] cos*(X)HY
— — + — + ...
1! 2! 3! 4!
16 1+1—(:os(Y) Y+cosz(X)+X2—cos3(Y) Y3+cos4()()+
1-3-5 2-4-6 3-5-7 4-6-8
17 X-Y Yy'-x* X°-y v*-x°
= — + —~ + ...
I-3 2-4 3-5 4.6
18 - +_1—-cos(Y) Yﬁkcosz()()+)(2——cos%)’) I’3+—cos4(}Y)+
1-3-5 2-4-6 3.5.7 4-6-8
19 (X—YY (T-X) (X—Y) (7-XY)
= — + —~ + ...
I-3 3-5 5.7 7-9
20 Y2.sin(X) cos(Y?)-X* sin(X*)-Y°® cos(Y®) - X°
2 4 6 8
21 . cos(X) -sin* (Y) cos* (X)) -sin’(Y) cos’ (X) -sin® (Y)
=1- + — + ..
1-2 3-4 5-6
22 sin(Y)-X? X-cos(Y?) sin(Y)-X* X-cos(Y’)
§=- + - + —...
.3 2.4 3.5 4.6
23 ,_ 18(Y) - ctg(X7) 1g(X) - ctg(Y”) 1g(Y) - ctg(X™) 1g(X) - c1g(Y™)
1-3 2-4 3-5 4-6
24 L Xx v X v
12 3 4 s T
25 Y. x v Xx* Xx*.v® Xxd.y°
Z = - + - + ...

2 +1 4 -2 6+4 8—6




7. Conepsxanue oT4era u ero opma

Otyet no 1abopaTopHOM paboTe TOKEH COACPKATh:

1. Homep u Ha3zBanme mabopaTopHOi pabOTHI.

2. llenn mabopatopHOt paObOTHI.

3. OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI.

4. Dkpanaesie GOpMBI W JUCTHHT TPOTPAMMHOTO KOJA, ITOKA3bIBAIOIINE
MOPSIJIOK BBITIOTHEHUS J1ab0paTOpHOM pabOThl, U pe3yIbTaThl, MOTYUYEHHBIE B X0JI€ €€
BBITIOJTHCHUSI.

OT4eT O BBIMOJHEHWW JTAOOPATOPHON PabOTHI B MHUCHBMEHHOM BHJIE CIIACTCS

MperoaaBaTclIto.

8. KoHTpoJsibHBIE BONPOCHI

1. Kako# rukn nyymie while nim for?

2. OnuimTe CMHTaKCcHC ornepaTopa while.

3. Onummure CHHTAaKCHC YCIOBHOro omneparopa. Kakue dwacTu mgaHHOTO
orepaTopa sIBJISIOTCS 00513aTEIbHBIMU?

4. Onuiure CUHTaKcHUc omeparopa BbiOOpa. IlosicHuTe mouemy ciemyer
UCIIOJIB30BaTh onepaTop break BHyTpH KaxK10TO BbIOOpA.

5. llosicauTe Ha3HaYeHue onepaTopoB break u continue.

9. Cnucok nurepaTypbl

Jy1st BBITIONTHEHUS 1a00paTOPHOU paboThI, TP MOATOTOBKE K 3aITUTE, & TAKXKE
JUIl OTBETa HAa KOHTPOJIBHBIE BOMPOCHI PEKOMEHYETCS HMCIOJIb30BaTh CIETYIIUE

uctoynuku: [3], [7].



JIABOPATOPHAA PABOTA 7. YIIPABJIEHUE ITOTOKOM
BBITIOJIHEHUMSA C UCITOJIb3OBAHUEM OIIEPATOPA DO ...WHILE

1. Ilenw u conepxkaHue

[lenr mabGoparopHOil  paOOTBI: W3YYUTh  OIMEPATOPHI,  IMO3BOJISIONINE
OpraHU30BbIBATH HEIOCJIEI0BATEILHOE BRIMOJIHEHUE IPOTPAMMHOTO KOJIA.

3amauun 1abopaTopHOM pabOTHI:

— HAYYHUTHCS IPUMEHSATH ONEpaTop LHUKIa ¢ moctyciaosueM do ... while.

— W3YUYUTh 0cOoOeHHOCTH oniepaTopa do...while;

— HAYUYUTbCS HCIMOJB30BaTh omneparop Iumkia do...while ans pemenus

IMPAKTHYCCKUX 3a/1a4.

2. Teopetnueckas 4acTb

[ukn do ... while momHOCTBIO TMOBTOpSIET (DYHKITMOHAIBLHBIE BO3MOXKHOCTH
while, HO mpeanosaraeT MPOBEPKY YCIOBUSI OKOHYAHMS ITUKJIA TTOCJIE BBIMOJHEHUS
Tena uukia. To ecTh OJOK ONepaTopoB Tejia IUKJIA BCETJa BBIMOIHUTCS XOTS Obl
OJIUH pas3.

CunTakcuc oneparopa:



do

{
onepamop (onepamopol)
\thﬂ ( ycnosue);

[Ipumep ncnonb3oBanus Hukia (mpumep 1):

® Umen EE'JHL' BEHACAHATECA MOoOKa NOABSOBATENE HE BEESOET 5]

Y

bool Stop = false;
int chislo;

do
r
1

onsole.Write("BeeguTe uvcno > ");
chislo = Convert.ToInt32({Console.ReadLine());

if (chisls == @)

i S5top = true;
} while (15top);

3. O6opynoBaHue U MaTepUaIIbI

JIns  BBIMOJIHEHMST J1Ta00OpaTOpHOM paldOThl PEKOMEHAYETCSl HCIOJb30BaTh
MEPCOHAIBHBI KOMIIBIOTEP CO CIIECAYIOIMIMMHU XapaKTepUCTUKaAMU: 64-pa3psIHbIi
(x64) npoueccop ¢ TaktoBoi yactoroi 1 I'Ti u BeIle, onepatuBHas namsath — 1 ['0 u
BBIIIIE, CBOOOJHOE MAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmmHOe oOecrieueHHe: OIepalMoHHas CHUCTEMa

WINDOWS 7 u Brimite, Microsoft Visual Studio 20112 u Brite.

4. Yka3aHud 10 TEXHUKE 0€30MMaCHOCTH

Texnuka  0O€30MACHOCTH TMPU  BBIMOJHEHUU  JTAOOPATOPHOW  pabOThHI
OTIpeeTseTCSl OOMIEIPUHATON IS TIOJIh30BaTeNIel MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOIUTH PEMOHT MEPCOHAITBHOTO KOMITBIOTEPA, YCTAHOBKY

U yJaJeHHe MPOrpaMMHOTO OOECTIEYeHHs; B ClTydae HEHMCIIPAaBHOCTH MEPCOHAIBHOTO



KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCITY)KHMBAIOIIEMY II€pCOHAITY JIabOpaTOpHH; HE
KacaTbCs DJEKTPUUECKUX PO3ETOK METAUIMYCCKUMH TpeaMeTaMu; pabodee MECTO
MOJIB30BATENSI TIEPCOHATBPHOTO KOMIIBIOTEpA JOJDKHO COJEPKATHCS B YHCTOTE; HE

paspeuiacTCs BO3JIC IICPCOHAIIbHOI'O KOMIIBIOTCPA IIPUHUMATD IMUITY, HAITUTKH.

5. Meroarka u opsiIOK BBITIOJIHEHUST Pa0OThI

1. Co3paiiTe KOHCOJIBHOE€ NPWJIOKEHHE B COOTBETCTBUHM C AJITOPUTMOM,
MpPEe/ICTaBIICHHBIM B TabopaTopHOi padoTe Nel.
2. Brinonnure nHauBuayanbHoe 3ajanre. Bo Bcex 3a/iaHUsIX epEeMEHHbBIE
X, Y SBIAIOTCA BEUIECTBEHHBIMH M BBOJATCS IMoOJb3oBareneM. KomudecTBo
cllaraembIX Mojb3oBaTeseM He BBoauTcs. [Iporpamma noikHa paboTaTh CIEIyOMIUM
oOpazom:
— TMOJIb30BATEIII0 BEIBOJUTCSA MPUTJIAIIEHUE HAa BBOA X U Y
— MOJb30BaTEIb BBOIUT X U Y;
— MporpamMma HauMHAET pacyeT CyMMBbI, [P TOM BBIBOJMTCS PE3yJIbTaT
pacuera, OJIy4YeHHBIN Ha KaXXI0M UTepaluy;
— CHayvaJia BBIBOAUTCS HOoMep utepanuu (1) u cymma 1-ro ciaraemoro,
3aTeM IMporpamMMa OCTaHABIIMBAETCS U JKJIET BBOJA KOMaH/AbI mojb3oBarens (1
— NPOAOIAKUTH, 0 — MpeKpaTUTh pacyer);
— €CIIM TOJB30BaTEeNb MPOJOKAET, BEIBOJAUTCS HOMEP uTepanuu (2) u
CyMMa 2-X CJIaraéMbIX U CHOBAa MpOrpaMma >KAET KOMAaHAbI MOJb30BATEIS, U
T.JI.

3. [TporpamMma He JOJDKHA MCIIOIB30BaTh MUK for miam while.

NuauBuayajbHOe 3a1aHKeE.
Heobxoaumo wucmosip30BaTh HWHIWBHAYAIBHOE 3aJaHUE W3 J1A0OpPATOPHOMN

paboThl Nob.



7. Conepsxanue oT4era u ero opma

Otyet no 1abopaTopHOM paboTe TOKEH COACPKATh:

1. Homep u Ha3Banue abopaTopHOi paboTHI.

2. llenn mabopatopHOt paObOTHI.

3. OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI.

4. DkpanHbsle (GOPMBI M JHCTUHT MPOTPAMMHOTO KOJa, MOKa3bIBAIOIINE
MOPSIJIOK BBITIOTHEHUS J1ab0paTOpHOM pabOThl, U pe3yIbTaThl, MOTYUYEHHBIE B X0JI€ €€

BBIITOJIHCHU .

OT4er O BBINOJHEHUHU JTAOOPATOPHOM PabOThl B MUCBMEHHOM BHJIE CHIAETCA

MperoaaBaTclIto.

8. KoHTpoJsibHBIE BONPOCHI

1. Kakoit nukn ayunie do...while unu while?

2. Onumute cuHTakcuc oneparopa do...while.

3. OnuImMTe CHHTAKCHUC YCIOBHOIO omeparopa. Kakme dactu gaHHOTO
orepaTopa sIBJISIOTCS 00513aTEIbHBIMU?

4. Onuiure CcUHTaKcuc ormnepatopa BbeiOOpa. I[losicHuTe mnoyemy cremyer
UCIIOJIB30BaTh onepaTop break BHyTpH KaxK10TO BbIOOpA.

5. Onemute cuHTakcuc oneparopa do ... while.

6. [TosicauTe Ha3HaYeHUE onepaTopoB break u continue.

9. Cniucok nureparypbl

JIiist BBINIOJIHEHUS 1a00paTOpHOM paboThl, MPHU MOATOTOBKE K 3aLIUTE, & TAKXKE
JUIsL OTBETa HA KOHTPOJIBHBIE BOIIPOCHI PEKOMEHIYETCS MCIOJIb30BATh CIEAYIIHE

HCTOYHUKU: [6-8].



JIABOPATOPHA PABOTA 8. KITACCBIL. CTPYKTVYPBIL

1. Llenp u comepxanue

[lenr maGopaTtopHOW pabOThI: U3yUYUTh CTPYKTYPY M MPUHIUIIBI OOBIBICHUS
KJIACCOB, OCBOUTH TEXHOJIOTHIO CO3JaHMS IK3EMIUISIPOB KJIACCOB (OOBEKTOB).

3amaun 1abopaTopHOM pabOTHI:

— HAYYUTHCSI OOBSBIIATH KIIACCHI;

— HAYYUTHCS CO3/1aBaTh OOBEKTHI KJIACCOB;

— HAY4YUTBCA pa6OTaTB C MOJIIMM JaHHBIX U METOAAaMH KJIaCCOB.

2. Teopetuueckas 4acTb

2.1 Knaccel ¥ CTPYKTYpHI.

Kinacc — 310 TN HaHHBIX, 0OBEAUHSIOMINN TaHHBIE U METOJBI UX OOPaOOTKHU.
Knacc — 3T0 moyib30BaTeNbCKUM IMAOJIOH, B COOTBETCTBUH C KOTOPBIM MOXKHO
co3faBaTh 00BEKThL. TO €CTh KJIACC — ATO MPABUIIO, IO KOTOPOMY OYyIET CTPOUTHCS
00bekT. CaM KJ1acc He COJAEPKUT TaHHBIX.

OOBekT kJacca (IK3EMIUISIp Kilacca) — mHepeMeHHas Tuma kiacc. OObeKT

COACPKUT AAHHBIC W MCTOAbI, MAHUITYJIUPYIOIIINUC STUMHU JdHHBIMH. Knacc



ompenenseT, Kakhe JaHHBIC COJCPKHT OOBCKT M KaKuM 0Opa3oM OH HMH
MaHHITYJIUPYET.

Bce uTo cripaBeyBO TSl KITACCOB MOYKHO PacIpOCTPAHUTh M HAa CTPYKTYPBHIL.
OTiau4yme COCTOMT B METOAC XPaHCHHUS OOBEKTOB JAHHBIX THIIOB B OICPATHBHOM
MaMATH: CTPYKTYPBI — 3TO THIIBI 110 3HAYCHHUIO, OHM Pa3MEMIalOTCs B CTEKE; KIACChl —
9TO CCBUIOYHBIE THUITBI, OOBEKTHI KJIACCOB pa3Memnarorcs B Kyde. CTpyKTyphl HE
MOJIJICP KMBAIOT HACJICAOBAHHUE.

CTpyKTypbl IPUMEHSFOTCS JIJIsl TIPEJICTABIICHUST HEOOJIBITNX 00bEMOB JaHHBIX.
OOBsBIICHHE CTPYKTYp MPOHUCXOAUT C HCIIOJIB30BAaHHMEM KJIIOUEBOrO CjoBa Sstruct,
00BSBIIEHHE KJIACCOB — C MOMOIIBIO KIIFOUEBOTro ciIoBa class.

[Tpumep oOBSABICHUS Kilacca:

f/ ObwmRBREHWE KNacca
public class ! t

{

// LaHHBE-uneHH Knacca
[/ LocTynHee Ha ypoBHe 3Ksemnnapa
public int a;
public float b
public string fio;
{ QOCTYyNHWE TOAbKO Ha YPOBHE KAGCCD

private bool Is0K;
rivate double precision;

}

[Tpu co3naHuM Kak KJIaccoB, TaK U CTPYKTYpP, UCHOJIb3YETCs KIIIOUEBOE CIIOBO
new, HanpuMep:

irstClass obj = new MyFirstClass();

2.2 CTpykTypa Kiacca.

Jlanabie  QyHKIUU, OOBSBICHHBIE BHYTPH KJAcca, HA3BIBAIOTCS WICHAMH
kiacca (class members). JIoCTYyIMHOCTh 4JICHOB Kjacca MOXXET OBITh OINKCaHa Kak
public, private, protected, internal wiu internal protected.

2.2.1 JlaHHBIC-YJICHBI.



JlaHHbBIE-YI€HBl — 3TO T€ CTPYKTYpbl BHYTPH Kiacca, KOTOPbIE COJEepiKaT
JaHHBIE KJ1acca — M0JIsl, KOHCTAaHTbI COOBITHSI.

[Tonss — »3TO0 mMOOBIE TIEpeMEHHBIE, acCOIMHpOBaHHBIE ¢ KiaccoMm. [locme
CO3/IaHUsl JK3EMIUISpa Kjacca K MOJSAM MOXHO oOpamarbCsi C HCHOJIb30BAaHUEM

cunTakcuca , Hanpumep: Umsllons MmsaO6bexTa.

MyFirstClass obj = new MyFirstClass();

obj.a = 5;
int cc = obj.a;

obj.fio = "Novak E.I.";

AHAJIOTUYHBIM 00pa30M C KJIACCOM aCCOIMUPYIOTCS KOHCTAHTHI.

CoOpiTHsl  OyIyT pPacCMOTPEHBI B  CIASAYIONIUX JIAOOPaTOPHBIX

paborax.

2.2.2 OyHKIMU-YJICHBI.

OYHKIIUU-YIIEHBI — 3TO YICHBI, KOTOPHIE OOECIEYMBAIOT HEKOTOPYIO
(GYHKIMOHATBHOCTD JUII MaHHUIYJUPOBAHUS JTaHHBIMH KiaccoB. OHM JEnATCS Ha
CJICTYIONTUE BUJBI: METO/IbI, CBOWCTBA, KOHCTPYKTOPHI, (PMHATN3ATOPHI, ONEepallii 1
WHJIEKCATOPBI.

Mertoaer (method) — »T0 (QyHKIMM, aCCOIMUPOBAHHBIC C OINPEIEICHHBIM
kmaccoM. Kak © JaHHBIC-WICHBI, 10 YMOJYaHUIO OHHU SBJISIOTCS  WICHAMH
sk3eMIusipa. OHUM  MOTYT OBITh OOBSBICHBI CTATUYECKUMHU C  TTOMOIIBIO
MouduKaropa static.

CaoiictBa (property) — 370 Ha0OpbI (YHKIIHA, KOTOPbIE MOTYT OBITH JOCTYITHbI
KIIMEHTY TaKUM >K€ CcIocoOoM, Kak oOmieAocTynHeie mojis kiacca. B C#
MPEAYCMOTPEH CIIELUATBHBIN CUHTAKCHUC ISl pealn3alliid YTeHUs U 3alliCU CBOMCTB
JUTSL KJIACCOB, TMOATOMY IMHUCATh COOCTBEHHBIC METOJIBI C MMEHAMU, HAYMHAIOITUMUCS
Ha Set u Get, He monanooutcs. [TockoIbKYy HE CyIIECTBYET KaKOrO-TO OTAEIHLHOTO
CHHTAKCHUCa JJII CBOWCTB, KOTOPBIA OTIWYaN OBl MX OT HOPMAJBHBIX (HYHKIIHH,
co3MaeTcsl WUTIO3HWsI OOBEKTOB KaK peajbHBIX CYIIHOCTEH, MPEIOCTaBIsSIEMbIX
KIIMEHTCKOMY KOZY.

KonctpykTops (constructor) — 310 crnenuanbHble GYHKIINHU, BEI3bIBAEMbIC



ABTOMATHUYECKH TIPU WHUIMAIM3alud Oo0bekTa. WX uMeHa COBIMAgaloT ¢
MMEHaMH KJIaCCOB, KOTOPHIM OHM IMPUHAIJICKAT, U OHU HE UMEIOT THIIa BO3BpATa.
KoHCTpyKTOpHI MONE3HBI U1 MHUITHAIA3AINHN TTOJIeH Kilacca.

dunammszaTops! (finalizer) moxoxu Ha KOHCTPYKTOPHI, HO BBI3BIBAIOTCS, KOT/IA
cpena CLR omnpenensier, uTo 00bEeKT OosbIle HEe HY>KeH. OHU UMEIOT TO K€ UMs, YTO
U KJIacC, HO C IPEAIIECTBYIOIMM CUMBOJIOM TUJIbAbI (~). [IpeackasaTs TouHO, Koraa
OyJIeT BbI3BaH (PUHAIM3ATOP, HEBO3ZMOMKHO.

Omnepanuu (operator) — 3TO MpocTeiime aedcTBusl Bpoje + win -. Korma Bel
CKJIa/bIBaeTe JBa IIEJBIX YHCIA, TO, CTPOTO TOBOPS, NMPUMEHSETE OMepanuio + K
nensiM. Onmnako C# moO3BOJIIET yKa3aTh, KaK CYIIECTBYIOIIME OMNeEparuu OyayT
paboTaTh ¢ MOJIb30BAaTEIHCKUMU KJIacCaMH (TakK Ha3bIBaeMasi meperpys3ka oneparuil).

Nunexcaropsl (indexer) MO3BOJSIOT HWHACKCHPOBATH OOBEKTHI TAKUM K€
CHOoCcOOOM, KaK MacCHUB WJIA KOJUIEKIIHUIO.

B nanHoil nabopaTtopHoii paboTe paccMaTpuUBarOTCS TOJBKO METOABI Kilacca —
3TO (HYHKIIUH, ACCOLMMPOBAHHBIE C ONPEACTCHHBIM KIIACCOM.

B C# oObsiBieHHe METOAa Kilacca COCTOUT M3 crenudukraTopa JOCTYITHOCTH,
BO3BpAIllaeMOTo 3HaUEHUs, UMEHU METO]Ia, CITMCKa (JOPMATbHBIX TapaMeTPOB U Tela

MeTOoJ1a:

[ Mooughuxamop| mun  sozspama uma memoda ([cnucox  napamempos])
!
// meno memoda

Hanpumep, 1o6aBum MeToab! A 00bsiBIeHHOro paHee kiacca MyFirstClass:



[/ 0BvABneHWe knacca

public class MyFirstClass

{/ LaHHwe-4neHd knacca

{/ LocTynHee Ha ypoBHE 3IK3emnnapa
public int a;

public float b__;

public string fio;

// LocTynHee Toneko Ha ypoBHE knacca
private bool IsOK;

private double precision;

// MeTop ANA WHHLMANWMSAUMW HEKOTOPHX Nonell knacca
public woid InitClassMembers(int pA, flocat pB_ , string pFic)

a = pA;

b__ = pB_;
fio = pFio;

// MeTop, BoSBpawamuMiA SHaYEHWE BHYWMCASHHOE Ha OCHOBE NoAed Knacca
public int GetAbsA()

i
: return Math.Abs(a);

¥

Cunrakcuc BbI30Ba MCTOJA0B aHAJIOTUYCH CHUHTAKCHUCY O6paH_IeHI/I$I K OJaHHBIM-

HJICHAM:

MyFirstClass obj = new MyFirstClass();
obj.InitClassMembers{1®, ®.3F, "HoBwkoe M.E.™);

int abs_a = obj.GetAbsA();

B mamnom mpumepe wmeton InitClassMembers He Bo3BpamaeT HHUKAKUX
JTAHHBIX, HO TpeOyeT mepemaun emy (akTUueckux mapaMeTpoB. B cBoro ouepesp,
Meton; GetAbsA BoO3BpalllaeT 3HAUYEHHE TUIMA Int U HE MPEANoJiaraeT HUKAKUX
MapaMeTpoB.

B o06mieM ciydae mapamMeTpsl MOTYT TiepeiaBaThCsl METOTY JIMOO 10 3HAUYCHHMIO,
an6o0 mo cceuike. Korma mepemeHHas repenaeTcsl Mo CChUIKE, BBI3BIBACMBIN METOJ
MoJlydyaeT caMy IIepeMEHHYI0, II03TOMY JIOOble HW3MEHEHMs, KOTOPBIM OHa
MOJABEPrHETCS BHYTPU METOJIa, OCTAHYTCS B CHJIE TOCJE ero 3aBepiuenus. Ho ecnu
MepeMeHHas MepeaeTcsa MO 3HAYEHUIO, BBI3bIBAEMBIN METOJ] MOJIYYaeT KOMUIO 3TOU

HepeMeHHOfI, a 3TO 3HA4YUT, 4YTO BCC U3MCHCHU B HEH 110 3aBCPIICHUN MCTOJa 6y21yT



yTepsiHbL. [[7151 CJI0KHBIX THMOB JaHHBIX MEepeaada 1mo cchuike 0osee 3QpheKTuBHA U3-
3a 0OJBIIOr0 00BEMa JTaHHBIX, KOTOPBIH MPUXOTUTCS KOMMMPOBATh MPH Tepeaade Mo
3HAYCHHUIO.

Ecim He ykazano oOpatHoe, To B C# Bce mapameTpbl MNEpPEeHarOTCs IO
3HaueHnt0. TeM He MeHee, MOJKHO TTPUHYIUTEIBHO MepeIaBaTh 3HAYCHHS 10 CCBhIIKE,
JJIs 4eT0 MCIOJB3yeTCs KioueBoe cioBo ref. Ecnu mapamerp nepenaercs B METO, U
BXOJTHOM apryMeHT 3TOr0 MeToja cHaOkeH mpedurcoMm ref, To moOble M3MEHEHUS
ATOM MEePEMEHHOM, KOTOPBIC ClIeIacT METO/I, OTPA3ATCS Ha HCXOJHOM OOBEKTE.

B C-nogo06HbIX si3bIKaxX (PYyHKIIMHM 4acCTO BO3BpAIIAOT 00jiee OAHOTO 3HAYCHUSI.
D10 obecreynBaeTCss MPUMEHEHUEM BBIXOIHBIX TTAPAMETPOB, 33 CUET NMPHUCBANBAHUS
3HAYCHW TIEPEeMEHHBIM, MEPEAaHHBIM B METOJ 1O cChUIKe. YacTo mepBOHAYAIBHOE
3HAUEHWE TaKUX TEPEMEHHBIX HE BaXXHO. OJTH 3HAYCHHS IIEPE3aIlMCHIBAIOTCS B
GYHKITUH, KOTOpas MOKET JIayKe He 0Opaliath BHUMaHUS Ha TO, YTO B HUX XPaHUIIOCH
NEPBOHAYAIIEHO.

beuto 6b1 ynobHo ucnoib3oBaTh TO ke cornamenue B C#. Onnako B C#
TpeOyeTcs, 4TOOBI MEepeMEHHBIE OBUTH WHUIUATH3UPOBAHBI KAaKWM-TO HaYaJlbHBIM
3HaUEHHWEM IIepej] TeM, KaKk K HUM OyJeT BBIITOJIHEHO oOparieHue. XOTsS MOXKHO
WHUIMAIN3UPOBATh ~ BXOJHBIC  IIEPEMEHHBIE  KAaKHMH-TO  OE€CCMBICIICHHBIMH
3HAYCHHSIMH IO TIepeladyll MX B (PYHKIIMIO, KOTOpas HAMOJHUT WX OCMBICICHHBIMU
3HAYCHHUSMH, 3TOT IPHUEM BBIMJISIAT B JIYYIIEM Clydae M3JIMIIHUM, a B XYJIIEM —
cOMBapIIMM C TOJKY. TeM HE MeHee, CYIIECTBYET CIIoco0 00oWTH TpeOoBaHHE
kommisitopa C# OTHOCUTENFHO HaYaIbHON MHHUIIMATN3AIUU TICPEMEHHBIX.

DT0 mocTUTaeTCs KIFOYEBBIM ciI0BOM out. Korma BXogHOW apryMeHT CHaOKeH
npedpukcoM out, STOMY METOAYy MOXKHO TMepefaTh HEMHUITUATH3UPOBAHHYIO
nepemMeHHy. llepemMeHHas mepemaeTcs MO CChIIKE, MO3TOMY JIFOObIE W3MCHCHWS,
BBITIOJTHCHHBIE METOJIOM B TIEPEMEHHOM, COXPAHSIOTCS TOCIE TOro, KaKk OH BEPHET
ynpasieHue. KirodeBoe ClIoBO out Takke JOKHO YKa3bIBATHCS MPH BBI30BE METOA
— TaK ke, KaK MPH €T0 ONPECIICHUH.

YacTUYHBIE KJIACCHI.



KitoueBoe cinoBo partial (4acTU4HBINA) TO3BOJISIET OMPENETUTh  KJIACC,
CTPYKTYpy wWid uHTepdeiic, pacmupeneneHHblii 1o HeckonbkuM dainam. Ho
CUTYallMH, KOTJa MHOKECTBY pa3padOTUMKOB TPEOyeTCs IOCTYN K OJHOMY U TOMY
K€ KJIaccy, WJIM K€ B CUTYyallud, KOTJIa HEKOTOPBI IeHepaTop Kojia TEeHEpHUpyeT
4acTh KJIAcca, TAKOe pa3JielieHHe KJacca Ha HECKOJIbKO (palijioB MOMKET OKa3aThCs
nosiesHeIM. KitoueBoe cinoBo partial mpocto nmomermiaerca nepea  Kiiaccow,
CTPYKTYpOU Uil uHTEepdeiicom.

Crarnueckue Kiacchl.

Crarnyeckuii kinacc (yHKIHOHAIBHO MPEACTABISET COO0M TO Ke caMoe, YTO U
KJIaCC C NPUBATHBIM CTATHYECKUM KOHCTPYKTOpoM. Co031aTh 3K3EMIUISIP TaKOro
KJlacca HEeBO3MOXHO. Ecnu ykazaTh KioueBOe€ CJIOBO static B 0OBsBIIEHHM Kiacca,
KOMOWISATOp OyJeT rapaHTUpOBaTh, 4YTO K O3TOMY KJAacCy HUKOrJa He OyayT
n00aBJIeHbl HECTATHUYECKHUE YJICHBI.

Kiacc Object.

Rnaccet .NET wusnauansHO yHacnemoBanbl OT System.Object. dakrtuueckwu,
€CJIM MpU ONpEeIeNIEHUH HOBOIO Kiiacca 0a30BbIM KJIacC HE YKa3aH, KOMITMJISTOP
aBTOMAaTHYECKH TpeIoaraet, 4To oH Hacienyercs ot Object.

[IpakTyeckoe 3HAYEHUE 3TOr0 B TOM, YTO NOMHUMO METOJOB U CBOWCTB,
KOTOpbIE MPOrPAMMHUCT OMpPEAEIEeT CaMOCTOATENbHO, TAK)Ke IMOSBISETCA JOCTYI K
MHOXKECTBY  OOIIENOCTYHMHBIX M  3alllMIIEHHBIX METOJOB-UJICHOB, KOTOpbIC
ornpeneneHsl B kiaacce Object. DTu MeToAbl MPUCYTCTBYIOT BO BCEX OIpPEAEISEMBIX

KJ1accax.

3. OGopyaoBaHue U MaTepUAIIbI

Jlst  BBIIOSTHEHUS JTaOOpaTOPHOUW PpabOThl PEKOMEHIYETCS HCIOIh30BaTh
MIEPCOHAIILHBIN KOMITBIOTEp CO CIECIYIONIUMHU XapaKTEPUCTHKaMU: 64-pa3psTHbIi
(x64) npoueccop ¢ TaktoBoit yactoroi 1 I'T'i u Bellie, onepatuBHas namsath — 1 '0 u

BbIIIIe, CBOOOHOE IUCKOBOE MPOCTPaHCTBO — HE MeHee 1 ['0, rpaduueckoe



ycrpoiictBo DirectX 9. IlporpamMmmHOe oOecnedeHre: oOmnepaldoHHas CHCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u BeIIIIE.

4. Yka3aHus 10 TEXHUKE OC30I1aCHOCTH

Texnnka  0O€30MACHOCTH TMPU  BBIMOJHEHUW  JTAOOPATOPHOW  pabOTHI
oTpeseNsieTcs] OOIIETPUHATON ISl TOJIb30BaTeIe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOIUTH PEMOHT MEPCOHAIBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJeHUue MPOTPaMMHOT0 00ECIICUEHHS; B ClIydae HEUCIPABHOCTH MEPCOHAITBHOTO
KOMIIBIOTEpPA COOOMUTH 00 3TOM OOCTY)KHBAIOIEMY TEPCOHANY JIa0OpaTOPUH; HE
KacaThCsl DJIEKTPUYECKUX PO3ETOK METAJUIMYECKUMHU TpeaMeTamu; pabodee MecTo
MOJIb30BATENSI TIEPCOHATBHOTO KOMITBIOTEPA JIOJDKHO COJIEPKAThCS B YUCTOTE; HE

paspeuiacTCAa BO3JIC IICPCOHAJIBHOT'O KOMITBIOTCPA IPUHUMATD ITHUITY, HAIIUTKH.

5. Mertoauka u opsiIOK BBITIOJIHEHUST Pa0OThI

1. Co3paiiTe KOHCOJIbBHOE TMPUJIOKEHUE B COOTBETCTBUU C aJITOPUTMOM,
MpeCTaBICHHBIM B JIJabopaTopHOi padote Nel.

2. U3yuure npumMep BBINOJHEHUS 3aJaHUS, IPEICTABICHHBIM B JIAHHOM
pazzerne.

3. BeinosiHUTE MHAUBUIYATIBLHOE 33/IaHKE. 3a/laHKsl OPUCHTUPOBAHBI Ha padoTy
C KJIacCaMH.

IIpuMep BbINOJIHEHUS 3aJaHNSI.

Pazpabotate kmacc nns  mpencrtaBiaeHuss o0bekta  «lIpsMoyronbHBIN
napaienenuneay. Peanusyiite Bce HEOOXOAUMBIE TMOJs JaHHBIX (3aKpBIThIE) U
METO/bI O3BOJISAIOIINE:

— YCTaHAaBJIMBATh U CYUTHIBATh 3HAYEHUS MOJICH TAHHBIX;

— BBIYUCIISATh 00BEM MPSMOYTOJBHOIO MapaiieenuIe/a;

— BBIYUCIIATH IUIONIA[b TOBEPXHOCTH MPSAMOYTOJIBHOIO MapaIJIeIeIUIea;

— BBIBOJIMTH MOJHYIO HH(OPMAILNIO 00 00BEKTE B KOHCOJIb.



Pemenue naHHOW 3a7aduu COCTOUT M3 JIBYX STalloB: OOBSBIEHUE Kiacca
Parallelepiped u nemoHcTpanus KCOIB30BaHUS OOBEKTA JAHHOTO Kilacca.

[TonHbBINA TUCTUHT TpUMEDA:

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—Inamespace LR_Three
1
= class Parallelepiped
i
: [/ MonAa pgaHHeX NpefcTaBnAwT CTOPOHH Napannenenunega
private double a, b, c;

J// MeTogw AnA YCTEHOBKW W CHWTHB3HWA SHaYeHWA nonei
public void Set_a(double pa) { a = pa; }
public double Get_a() { return a; }

public void Set_b{double pb} { b = pb; }
public double Get_b() { return b; 7}

public void Set_c(double pc) { ¢ = pc; }
public double Get_c() { return c; }

: // MeTog gnAa Bwuwncnenwa ofbema NpAMOYroABHOrC Napannensnunega
= : public double GetV()
: {
: return a * b * c;
h
; J/ MeTog OnA BHYWCNEHWA MACWALW MOBEPXHOCTH MPAMOYTONBHOrC Napannensnunesa
= : public double GetS()
: 1
1

return 2 * (a *b+b *c+a* c);



// MeTop gnA BuBoda nonHod wHbopmauwn of 0BbEKTK B KOHCOAB

= E public wvoid PrintFullInformation()

-1
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Consocle.WritelLine(str);
Conscle.Writeline("CTopoH npamoyronbHoro napannenenanega:in™ +
' "BucoTa = {@}\n "+

"anuHa = {1}"+

"wnpwra = {2}, a, b, c};
Conscle.Writeline("0Obbvem napannenenwnefna paseH {8}1", GetV());
Conscle.Write("Mnowags noBepxHocTW pasHa {B}", GetS());

¥

= class Program

1

= E static void Main(string[] args)

1

Conscle.Title = “MpamoyronbHuid napannenenunes™;
Consocle.ForegroundColor = ConscleColor.Yellow;
Conscle.BackgroundColor = ConscleColor.Red;
Consocle.Clear();

Parallelepiped p;

p = new Parallelepiped();

p.5et_a(l@.5);

p.5et_b(25.67);

p.Set_c(4e);

p.PrintFullInformation();

Conscle.ReadKey();

B nanHoM mpumepe HEOOXOAUMO OOpaTHUT BHUMAHUE Ha TOT (akT, 4TO BCE
BBIYKCIICHUS BBINOJIHAIOTCS BHYTPHU Kilacca. Metoq Main coepKUT TOJNIBKO BBI3OBBI
METOJIOB Kjlacca, TO €CTh BCS peau3alus CKpbITa.

B pe3ynbrare BBIOJHEHUS IPOrPaMMbl OTOOPA3UTCS CIAEAYIOLIEE KOHCOJIBHOE

OKHO C BBIBOJIOM MH(OPMAIIUHU:



-
B ' TpamoyronsHblid napainensnunes E‘El_g—hj

CTODDHH NMPAMOYroAbBHOr0 MNApPAAAEAENUHNENA =

O5beM napaasesenqnena pasedH 10781.4

MNaowaps NoEepxXHOCTH pasHa 3432.67

25.67
40

NuauBuayajabHoOE 3a1aHKeE.

CrpoexkTupyiite Kiacc, HaroJHUTE ero Tpedyemoil (pyHKIIMOHAIbHOCTBIO,

MPOJIEMOHCTPUPYITE pabOTOCIIOCOOHOCTH Kilacca.

Bapuant

Bblpa)KeHI/Ie JJIA BBIYUCIICHUA

1.

Knacc «Illap». Peanu3zoBaTb BBOA W BBIBOJ MOJIEHM JaHHBIX,
BBIYHCIICHHE 00beMa, JuaMeTpa W IUIOMIAJd MOBEPXHOCTH, a TaKKe
BbIBOJI MHPOpMaLIUU 00 0OBEKTE.

Kmacc «Ky0O». PeanuzoBath BBOJ ¥ BBIBOJ IIOJI€H JIaHHBIX,
BBIYHCIICHE 00beMa, TJIOMAIH TOBEPXHOCTH, INTMHBI TUAarOHAIH, a
TaK)K€ BbIBOJ MH(POpMALIMK 00 OOBEKTE.

Kmacc «Cdepa». PeammzoBaTh BBOA © BBIBOJ TMOJECH JTaHHBIX,
BbIUKCIIEHHE O0BbEMa, JHaMeTpa M IUIOMIAIU MOBEPXHOCTU, a TAKKe
BBIBOJI MH(OpMau 006 0OBEKTE.

Knacc «Touka B mpocTtpaHcTBe». Peann3zoBaTh BBOJ W BBIBOJ MOJIEH
JAHHBIX, BBIUMCICHHE PpACCTOSHHUS JO BBEJACHHOW IOJIb30BATEIIEM
TOYKH, PACCTOSIHUS OT Hadajia KOOPJAUHAT, a TAK)KE BBIBOJT
uHdopmaiu 00 00bEKTE.

Kmace «I'padmk y=x». Peanm3oBaTh BBOJ ¥ BBIBOJ TOJICH IaHHBIX,
BBIYKMCIICHUEC WHTerpaja QyHKOIMA OT a J0 b (BBOJATCSA
MOJIB30BaTeNIeM), JUTMHBI oTpe3ka GpyHkuuu ot (a, y(a)) mo (b, y(b)), a
Tak)ke BbIBOJ] MHGOpMaLMKU 00 OOBEKTE.

Knacc «Illap». PeanuzoBath BBOJ H BBIBOJ IIOJEH JaHHBIX,
BBEIYHCIICHHE 00beMa, JuaMeTpa W IUIOMIAId IMOBEPXHOCTH, a TaKKe
BBIBOJI MHPOpMaUu 00 0OBEKTE.

Knace «Marpuma MxNy». Peanu3oBaTh MHUIHAAIM3ALUIO SJIEMEHTOB
MATpHUIBl CIIy4YalHbIMHM YHUCJIAMH, BBIBOJ MATPHUIIbl, HAXOXKJICHUE
MAaKCUMAJIBHOTO ¥ MMUHUMAJIBHOTO 3JIEMEHTOB, & TAKKE BBIBOJ
uHbopMaIuu 00 0OBEKTE.

Knacce «IIpssmoyronpHblid TpeyroyibHUKY». Peann3oBath BBOJI M BBIBOJ
MOJIEM JTAHHBIX, BBIUHMCIICHUE TUIIOTEHY3bl, IUIOMIAAM U MEpUMETpPaA, a
Tak>ke BBIBOJ] MH(GOpMaIK 00 0OOBEKTE.




Knacc «Otpe3ok». PeannzoBaTh BBOJ M BBIBOJ TOJIEH JaHHBIX
(KoOpJIMHATHI HAYala U KOOPAUHATHI KOHIA OTPE3Ka), BEIYMCICHUE
JUTMHBI, pACCTOSIHUI Hayajla M KOHIIA OTPe3Ka OT Haydaja KOOPAUHAT, a
TaK)Ke BbIBOJ MHGOpMALIMK 00 0O0BEKTE.

10.

Knacc «Uununap». PeannzoBaTe BBOJ W BBIBOJ MOJIEW HaHHBIX,
BBIYMCJICHUE O00BbEMa, IUIONIAAM IIOBEPXHOCTH, a TAaKXe€ BBIBO/I
uH(popmaiu 00 00BbEKTE.

11.

Kiacc «Pom6y». Peasin3zoBath BBOJ M BBIBOJ MOJICH JTJAHHBIX (MaroHaiu
pom0a), BBIUMCIEHUE IUIOMIA[HA, NEPUMETPa, a TaKXKe BbBIBOJ
uHbopMaIuu 00 0OBEKTE.

12.

Knacc «Touka B mpoctpaHcTBe». Peanmm3oBaTh BBOA M BBIBOJ MOJIEH
JAHHBIX, BBIUYMCIIEHUE PACCTOSHUS JI0 BBEICHHOW IOJH30BATEIEM
TOYKH, PACCTOSHUS OT Hayasia KOOPAUHAT, a TAKXKe BHIBOJL
uHpopmaiu 00 00bEKTE.

13.

Kinacc «I'paduk y=3x+5». PeanuzoBaTh BBOJ 1 BBIBOJ IOJICH JaHHBIX,
BbIUMCIIEHWE UHTerpasia (QyHkuuu ot a Jgo0 b (BBomsTcs
MOJIB30BaTelIeM ), JUTMHBI oTpe3ka GpyHkuum ot (a, y(a)) 1o (b, y(b)), a
TaK)ke BBIBOJ] MHGOpMaIHK 00 0O0BEKTE.

14.

Knacc «Marpunia MxNy». Peanm3zoBaTh WHHUIUAIM3ALUAK 3JIEMEHTOB
MATpUIbl  CIyYallHBIMM  YMCJIaMH, BBIBOJI TPAHCIIOHHPOBAHHOM
MaTpHIIbI, HAXOXKJICHUE CPEAHETO apu(PMETHUSCKOro BCEX SJIEMEHTOB,
a Tak»Xe BbIBOJI HH(oOpMaIuu 006 0ObEKTE.

15.

Knacce «Otpe3ok B mpocTpaHcTBe». Peann3oBaTs BBOJ M BBIBOJI MOJIEH
JTaHHBIX (KOOpAWHATHI Hadaja M KOOPJAWHATHI KOHIIA OTpPE3Ka),
BBIYHCIICHUC JUTMHBI, PACCTOSIHMM Havajla M KOHIIa OTpe3Ka OT Hadalia
KOOPJMHAT, a TAaK)Ke BBIBOJI HHPOpMAITUU 00 OOBEKTE.

16.

Knace «I'paduk y=x-10». Peann3oBaTh BBOJ M BBIBOJI IOJICH JaHHBIX,
BBIYMCIICHUE WHTErpaja (QYHKIMK OT a Jo b  (BBOAATCH
MOJIB30BaTeNIeM ), JUTMHBI oTpe3ka QpyHkuuu ot (a, y(a)) mo (b, y(b)), a
Tak>ke BBIBOJ] MHGOpMaIK 00 OOBEKTE.

17.

Knacc «Marpunia MxNy». Peanin3zoBarh WHHUIUAIM3ALUAK 3JIEMEHTOB
MaTpulbl  CIy4YalHbIMM  YHCJIaMH, BBIBOJ  TPAaHCIOHUPOBAHHOM
MaTpPHIIBI, HAXOXKICHUE U BBIBOJ] CPEAHETO apru(hMETUIECKOTO
9JIEMEHTOB B KaKIOM CTOJIOLIE.

18.

Kmacc «Ky06». Peanum3zoBath BBOJ H BBIBOJ IIOJICH JIaHHBIX,
BBIYMCJICHHE 00beMa, IUIOMIAAU TOBEPXHOCTH, JIMHBI JHAroHaId, a
Tak)ke BbIBOJ MH(MOpMaAIUK 00 00bEKTE.

19.

Kmacc «Cdepa». Peamm3oBaTh BBOA # BBIBOJ TMOJEH JTaHHBIX,
BBIYUCIIEHUE 00beMa, JuaMeTpa W IUIOMIAJd MOBEPXHOCTH, a TaKXKe
BBIBOJI MH(OpMauu 00 0OBEKTE.

20.

Knacc «Touka B mpocTtpaHcTBe». PeannszoBaTh BBOJ M BBIBOJ IOJIEN
JIAHHBIX, BBIYKMCIICHUE PpACCTOSHUS JO BBEACHHOW I0JIb30BATEIEM
TOYKH, PACCTOSIHUS OT Hayaia KOOPAHHAT, a TAK)XKE BBIBOJ]
uHbopMaIuu 00 0OBEKTE.




21.

Knace «I'paduk y=x». Peanu3oBaTh BBOJ W BBIBOJ TOJICH TaHHBIX,
BBIUMCJICHHE UWHTerpasia (QyHKOMM OT a 10 b (BBomdTCH
M0JIb30BaTeNIeM ), JUTMHBI oTpe3ka GpyHkuuu ot (a, y(a)) mo (b, y(b)), a
TaK)Ke BbIBOJ MHGOpMALIMK 00 0O0BEKTE.

22.

Knacc «Touka B mpocTpancTBe». PeanuszoBaTe BBOJ M BBIBOJ IOJEH
JIAHHBIX, BBIUHUCIICHUE PACCTOSIHUA JI0 BBEJACHHOW MOJIb30BaTEIEM
TOYKHM, PACCTOSHUS OT HAdaJla KOOPAMHAT, a TAaKXKE BbBIBOJ
uHdopmaru 00 00bEKTeE.

23.

Kiace «I'paduk y=-x». PeanmnzoBaTh BBOJ M BBIBOJ IOJICH JTaHHBIX,
BBIUMCIIEHWE UHTerpasia (QyHkouu ot a g0 b (BBogsTcs
MOJIb30BaTeNIeM ), JUTMHBI oTpe3ka GyHkuuu ot (a, y(a)) mo (b, y(b)), a
TaK)K€ BbIBOJ MH(GOpMALIMK 00 O0BEKTE.

24.

Knacc «Uunuugp». PeannzoBaTe BBOJI W BBIBOJI MOJIEW HAHHBIX,
BBIYMCJICHUE O00BbeMa, IUIONIAA IMOBEPXHOCTH, a TAaKXE€ BBIBOJ
uHdopmaiu 00 00bEKTeE.

25.

Kinacc «Otpe3ok B mpocTpancTBe». Peanu3oBaTh BBOJ U BBIBOJ MOJEH
JaHHBIX (KOOpJIMHATHI Hayajlla M KOOPAMHATHl KOHIIA OTpE3Ka),
BBIYMCIICHUE JUUIMHBI, PACCTOSIHUM HAdaJla U KOHLA OTpPE3Ka OT Hayania
KOOPJIMHAT, & TAKXKE BbIBOJI MH(OpMaIuu 00 00bEKTeE.

7. Conepsxkanue oT4eTa u ero opma

Otyet mo 1abopaTopHOU paboTe MOKEH COACPKATH:

1. Homep u Ha3zBaHue 1abopaTOpHON paOOTHI.

2. lenu nabopatopHOil pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

4. Dxpanabsie GOpMBI W JUCTHHT TPOTPAMMHOTO KOJA, ITOKA3bIBAIOIINE

MOPSJIOK BBIMOJTHEHUS J1a00paTOpHOM pabOThl, U pe3yIbTaThl, OTYYEHHBIE B X0JI€ €€

BBIITOJIHCHUA.

OTyeT O BBINOJHECHHUU J1a60paTopH01”4 pa6OTBI B IIMCBMCHHOM BHJAC CHAACTCA

pernogaBaTciito.

8. KOHTpOIBHBIE BOITPOCHI

1. Yto Takoe kiacc?

2. Yto Takoe cTpykrypa? UeM cTpyKTypa OTJIMYaeTcs OT Kiacca?




. Urto Takoe uneHsl knacca? Kakue rpymnsl 4WiIEHOB Kilacca Bbl 3HaeTe?
. Kakne Tunel 41eHOB-/1aHHBIX BBl 3HacTE?

. Kakue tunel pyHKIMA-4I€HOB Kilacca Bbl 3HaeTe?

. Kak moMeHsTh 1IBET TEKCTa B KOHCOJIBHOM MPUIIOKEHUU?

. Kak moMeHsTh 11BE€T poHa B KOHCOJILHOM MPHIIOKEHUN?

. Kakue Moaudukatopsl JOCTYITHOCTH YJIEHOB KJlacca Bbl 3HaeTe?

O© 0 3 O »n K~ W

. Kakoe kiroueBoe cj10BO HCIIOJIB3YCTCA AJIAA CO3JaHUA oOBeKTa Kjacca?

9. Cniucok urepartypsl

I[JIH BBIITOJTHCHH A na60paTopH0171 pa60T51, ITPpH IIOAT'OTOBKE K 3aIllUTC, 4 TAKIKC

AJIs1 OTBE€TA Ha KOHTPOJIBHBIC BOIIPOCHI PEKOMCHAYCTCA HCIIOJIB30BATh CIICAYIIHUC

HCTOYHUKU: [8].



JIABOPATOPHAA PABOTA 9. KOHCTPYKTOP KIIACCA. IIEPEI'PY3KA
KOHCTPYKTOPOB KJIACCA.

1. Llenb u conepxanue

[enw mabopatopHOii pabOTHI: TOHITH MPUHIIAIIB PAOOTHI KOHCTPYKTOPA.
3anaum 1ab0paTopHO pabOTHI:
— HAYYUTHCS OOBSIBIATH KOHCTPYKTOP KJIacca;

— HAy4YUTBCA CO3/1aBaTh IEPETPYKEHHBIE KOHCTPYKTOPBI.

2. TeopeTnueckas 4acThb

KoHcTpykTOp — 3TO METOI Kj1acca, KOTOPbIA HE BO3BpAIla€T 3HAYEHUS U UMEET
TO JK€ camMoe HuMs, 4YTO M KJacc. EciM KOHCTPYKTOp Kjacca HE OIpejeieH
MIPOTPAMMUCTOM SIBHO, TO KOMITHJISITOP CO3/IaCT KOHCTPYKTOP IO YMOJIYAHHUIO.

KOHCTpYKTOpbI MOAYMHSIOTCS TEM K€ NpaBUjaM IEPEerpy3Kd, 4TO U BCE
METO/IbI.

B C# nonnepxuBaercs neperpy3ka METoJI0B — TO €CThb MOMKET CYIIIECTBOBAThH

HECKOJIbKO BEPCUN OJHOTO METOJa, HO C pa3HbIMH CUTHATypaMH (METOIbI



OTIMYAIOTCS KOJIMYECTBOM M / UM TUIIOM MapaMeTpoB). UTOObI meperpy3utb METOI,

IIpOCTO OOBSABIISIOTCS MCTOAbI C OAMHAKOBBIMHU HMCHAMMH, HO PA3HBIMH CUTHATYPAMMU.

3. OGopyaoBaHe U MaTepUAIIBI

JIst  BBITIOSTHEHUS JTaOOpaTOPHOW PpabOThl PEKOMEHIYETCS HCIOIh30BaTh
MEPCOHAIBHBI KOMIIBIOTEP CO CIEIYIOIMIMMHU XapaKTepUCTUKaMU: 64-pa3psIHbII
(x64) npoueccop ¢ TaktoBoit yactoroi 1 I'T'i u Belle, onepatuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE ITUCKOBOE MPOCTpAaHCTBO — He MeHee | 16, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecrnieueHue: OIMepalMoHHass CUCTEMa

WINDOWS 7 u Brimite, Microsoft Visual Studio 20112 u Brime.

4. Yka3aHus 110 TEXHUKE OC30I1aCHOCTH

Texnuka  0e30MacHOCTH TPH  BBHIMOJHCHWH  JTAOOpaTOpHOW  pabOThI
OTIpENeISICTCSl OOIIETIPUHATON IS TOJIh30BaTEICH IMEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSITENIbHO HE TPOU3BOJAUTh PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJIeHue MPOTPaMMHOI0 00ECTIEUeHHsT; B CIIy4ae HEUCTIPABHOCTH MEPCOHATBHOTO
KOMITBIOTEPA COOOIIUTH 00 3TOM OOCTY>KHMBAIOIIEMYy TEPCOHATy JabopaTopuu; He
KacaTbCsl DJEKTPUYECKUX PO3ETOK METAIUIMYECKUMHU TpeIMeTaMH; pabouee MecTo
MOJIb30BATENs TMIEPCOHATBFHOTO KOMITBIOTEpA JOJKHO COJEPXKAThCS B YHCTOTE;, HE

paspemiacTCs BO3JIC IICPCOHAIIBHOI'O KOMIIBIOTCPA IIPUHUMATD IMUITY, HAITUTKH.

5. MGTOI[I/IKa " IMOPAO0K BBITIOJIHCHUA pa6OTLI

1. Jns BbIMOJIHEHUST J1aOOpAaTOPHOM padbOThl HEOOXOIUMO MOAUPUIIMPOBATH
MPWIOKEHUE, TOJTYYEHHOE B PE3yJIbTaTe BBHIMOJHEHUS WHIAMBUIYATLHOTO 3aJaHUs
nabopaTtopHoil paboTsl Nel3.

2. Moaudukamnuss CBOAUTCS K CICAYIOIIEMY: HEOOXOIUMO OOBSIBUTH W

MPOJIEMOCTPHUPOBATH UCIIOJIb30BAHUE 3-4 IEPErpyKEHHBIX KOHCTPYKTOPOB KJlacca.



7. Conepsxanue oT4era u ero opma

Otuet 1o J1abopaTopHOU pabOTE AOTKEH COACPIKATD:

1. Homep u Ha3Banue abopaTopHOi paboTHI.

2. llenn mabopatopHOi paObOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

4. DkpaHHble (QOpPMBI M JMCTUHI IPOrPaMMHOTO KOJa, IOKa3blBaroIINe
MOPSJIOK BBITIOTHEHUS Jab0paTOpHOM pabOThl, U pe3yIbTaThl, MOJTYUYEHHBIE B X0JI€ €€
BBITIOJTHEHMS.

OT4er O BBINOJIHEHUH JIAOOpPAaTOPHOW pabOThl B MUCBMEHHOM BHJIE CHACTCS

IMpCIoaaBaTeCIIto.

8. KoHTposibHBIE BONPOCHI

1. Yro Takoe knacc?

2. Yto Takoe KOHCTPYKTOp Kiacca?

3. Uto Takoe meperpy3ka MeTo10B?

4. MoxeTr AM OJMH KOHCTPYKTOp KJacca BbI3bIBaTh JAPYTOM KOHCTPYKTOp?
[Ipexxne ueM oTBeyaTh MONPOOYWTE peaau3oBaTh TAaKOM BBI30OB B CBOEM

pa3pabOTaHHOM KJiacce.

9. Cniucok mreparypsl

21.]151 BBIITIOJIHCHU S ﬂa6opaTopHoﬁ pa60TBI, IIpH IOATOTOBKE K 3alIUMTC, a4 TAKKE
AJIA OTBCTAa Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIb30BAaTh CIICAYIIHUC

WCTOYHMKHU: [7-8].



JIABOPATOPHAA PABOTA 10. MHOI'OMOAYJIBHBIE TTPUJIOXXEHNW A

1. Llenp u comepxanue

[lenr maGopaTtopHOil pabOTHI: HAYYUTHCS TMPOEKTHUPOBATH KOHCOJIBHBIE
MPUIOKEHUSI HA OCHOBE HECKOJIBKUX COOPOK.

3amaun 1abopaTopHOM pabOTHI:

— Hay4HUThCS YMPaBIATh HECKOJIBKUMHU pa3padaThIBAEMBIMH MPOEKTaMU B
OJTHOM PCIICHUU;

— Hay4HTbhCS OpPraHW30BBIBATH B3aMMOJICUCTBHE HECKOJBKUX MOJYyJEH

IIPUIIOKCHUS.

2. TeopeTnueckas 4acThb

B tepmunonorun texnonorudecko miarpopmel NET He wucnomssyercs
NOHATHE «HcnoiaHsAeMbll ¢aim». [logoOueie ¢ainsl (*.dll nam *.exe) xapakrepHsI
JJ1 KOMIWJISITOPOB HEOE30MacHOTO KO/a.

B texnonoruu .NET ucnons3yercs Tepmun «cobopka». CO0pka — 3T0 MOJIyJIb,
B KOTOPOM XpaHWTCS KOMIIMJIMPOBAHHBIM ympaBiaseMbld kod. OHa moxoxa Ha

KJIacCUYeCKuid ucnosHsgeMbid (aitn (*.exe) mm dll-6ubnmoTexy, HO UMeeT BaKHOE



CBOMCTBO — OHAa TOJHOCTBHIO ceOsi omuchiBaeT. COOpPKH COJEpKaT MeTaJaHHBIE,
KOTOpbIE BKJIIOYAIOT B ce0s CBEACHHS O COOpKE U 000 BCEX OINPEACIICHHBIX BHYTpPU
Hee Tumax, Mmerogax W T.4. COopka MOXKET ObITh YAaCTHOW (JOCTYNHOM TOJIBKO
OJIHOMY TPUJIOKEHUIO) WIH pa3feisieMod (JOCTYMHOW JII0OOMY MPHUIOKEHUIO
Windows).

B mpeapinymux  nmabopatopHbIXx  paboTax — CTyJAE€HTaM  MPEeAiarajioch
CIIPOEKTHPOBATh KOHCOJIbHBIE MPUJIOKEHHUS, KOTOpPhIE TMPEJCTABISIOT COOOM
OJIHOMOJ1YJIbHBIE MPUIIOKEHUS — eXe-(ailiibl.

B nannoit nmaGopatopHoit pabote TpeOyeTcs CIpOeKTHUPOBaTh MPHIOKEHHUE,
KOTOPOE COCTOUT M3 HECKOJIbKMX COOpOK (0MH MOAyb — (ailn *.exe, OCTaIbHbIE —

din).

3. O0opynoBaHue U MaTepUabl

Jlis  BbIMIOJIHEHUST Ja0OpaTOpHONl padOTBHl PEKOMEHIYETCS HCIOIb30BaTh
MEPCOHAIBHBIN KOMITBIOTEP CO CIEAYIONIUMH XapaKTePUCTUKAMU: 64-pa3psIHBIMA
(x64) npoueccop ¢ TaktoBoit yactoroi 1 I'T'i u Bele, onepatuBHas namsath — 1 I'0 u
BBHIIIIE, CBOOOJHOE MAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduueckoe
yctporictBo DirectX 9. IlporpammHoe obecniedeHue: oOmnepallioHHas CHUCTEMa

WINDOWS 7 u Brimite, Microsoft Visual Studio 20112 u Brite.

4. Yka3zaHus 0o TEXHUKE 0€30MaCHOCTH

Texnuka  O€30MAaCHOCTH MpPU  BBINOJHEHUU  JTAOOPATOPHOM  pabOTHI
oTpeeNsieTCs] OOIIETPUHATON ISl TOJIh30BaTEe MEPCOHAIBHBIX KOMITHIOTEPOB.
CaMoCTOSTENIbHO HE MPOU3BOAUTL PEMOHT MEPCOHAIBHOTO KOMIThIOTEPA, YCTAHOBKY
U yJajJeHUue MPOTPaMMHOT0 00ECIICUEHHS; B Clydae HEUCIPABHOCTH MEPCOHAITBHOTO
KOMIIBIOTEpA COOOIIUTH 00 ATOM OOCIY)KHMBAIOIIEMY II€pCOHAITY JIabOpaTOpHH; HE

KaCaTbCs JJICKTPUUCCKUX PO3CTOK MCTATNIMYCCKHUMH IPCIAMCTAMU, pa60qee MECTO



IIOJIB30BAaTCJIA IICPCOHAJIBHOT'O KOMIIBIOTCPA AOJIZKHO COACPIKATHCA B YHUCTOTC, HC

paspeuiacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITHITY, HAIIUTKH.

5. Mertoarka U OpsIIOK BBITIOJTHEHUST PaOOThHI

Jlis  BBIMONTHEHUST 1a0OpaTOpHOM  pabOTHl  CHPOCKTHUPYEM  CIEAYIOIIEe
MPUIOKEHUE:

Tpebyercs paspaboratb IPUIOKEHUE-OIPOC. [Tonb3oBarento
MOCJICTIOBATEIHFHO 3aJaf0TCS BOIPOCHI, 332 KaXKIbIi BapHaHT OTBETA HAYUCISIOTCS
omnpeaencHHble O6amtbl. [lociie 3aBepiieHrs OMPOCH BHIBOAWTCS CyMMa HaOpaHHBIX
O0aIoB U Kakoe-1ubo pestome. Takas mporpaMma MOXKET HCIIOIb30BAThCS IS
OILICHKH OCTaTOYHBIX 3HAHUH B (pOpMe TECTUPOBAHMS, IJIsi COCTABICHUS OMPOCOB, IS
camo00ceI0BaHus U T.I1.

[lepen HawamoMm co3gaHUs MPUIIOKEHUS, TO €CTh Mepel] HEMOCPEICTBEHHBIM
MPOrpaMMUPOBAHUEM, HEOOXOJIMMO ONPENCTUTHCA: KaKhe OOBEKTHI U SBIICHUS
MpPEeAMETHOW O00JIaCTU W CBSI3M MEXKIAY HHMMH JIOJDKEH BBIIBUTH IPOTPAMMMUCT.
O4eBHUAHO, YTO ITO:

— BOIIPOC;

— OTBET (HECKOIBKO /ISl KaXKI0T0 BOTIPOCa);

— 0aJIJ1 COOTBETCTBYIOIINNA KOHKPETHOMY OTBETY;

— UTOTOBbIE pPE3IOME WJIM OLEHKH, KOTOPbIC BBIBOASTCS B 3aBHCHUMOCTH OT
KOJIM4eCcTBa HAOpaHHBIX 0aJIIOB.

Bropoe, 4To HE0OX0AMMO c/ieNIaTh OCYLIECTBUTh (PU3NYECKYIO JEKOMITO3ULIUIO
JAHHOTO TPHWIOXKEHUS, TO €CTh CKOJIBKO OTAETbHBIX MOAyJeld OyneT coaepKatb
IIpUIIOKEHUE. B TaHHOM ciydae:

— 1-b1if MOZTyJIH B BUJIE paiiia *.exe JJIs 3amycKa MPUI0KEeHUS;

— 2-o#t Mmomynb B Buae daiina *.dll, comepskamuii BOIPOCH U OTBETHI;

— 3-uit monynb B Buue (aitna *.dll, comepkamuii coobieHus o pe3ynabTarax

TeCTUpPOBaHUS (OMpoca).



Jlexommo3uiius, joruyeckas W ¢uznueckas, 3aBepiieHa. s peanusanuu
MPJIOKEHUST HEOOXOIMMO BBITIOJIHUTD CIIEYIOIIHE MIaru:

1. Cosznaiite KOHCOJIbHOE mpuiiokeHue B cpeae MS VS (mpoekT HazoBuUTE
Quiz). Ilocne BBIMOMHEHUS BCEX HEOOXOMUMBIX nericTBuii okHO Solution Explorer

MPUMET CIENYIOIIMNA BU:

Solution Explorer * X

@ | 2 (2]
. Solution 'Quiz’ (1 project)
4 1 Quiz

=d| Properties

2| References

] Program.cs

Pucynok 15.1 — CTpykTypa 0IHOMOAYJIBHOTO NPHUIOKEHHUS.

B okne otobpaxkxeHo omHo pemeHue (Solution) ¢ mMmeHem «Quiz» W OJMH
OpoeKkT B paMmkax pemieHus (¢ umeHeM «Quizy). Ilpoekt comepxut ¢aiin koxa
Program.cs, B koTtopoMm ompeaenena ¢yHknus Main. DTOT NpoeKT OyaeT
OTKOMITHJIMPOBaH B ¢aiin Quiz.exe (To ecTh hai 1Is 3aIrycKa).

2. Cozpmamum eme onuH (aitn B pamkax mnpoekta Quiz, KOTOpbId OyAeT
cozepxkarh kiacc Testing, MO3BOJSIOMIMN pPEaTM30BbIBATH JIOTUKY TECTUPOBAHUS, TO
€CThb BBIBOJ| BONPOCOB B OIPEAEICHHOW IOCIEN0BATEIbHOCTH, BBOJ BbIOOpa
noJib3oBaTenst U T.A. s 3Toro BbI30BEM KOHTEKCTHOE MEHIO mpoekrta (puc. 13.2) u

co31aauM HOBBIN (aitn ¢ mmeneM Testing.cs



Solutron Explorer

J @ 2 E A
£ _;5 Solution "Quiz’ [1 project]
= Build Lj Properties
Rehuild & References
Clean H Program.cs
%% Publish..
@ Live Web Preview Crl= A+ Enter |
i NewTrem... Ctrle Shifts & Add v
4| Existing Hem... Shift+ At A Add fieference... |
i Mew Folder Add Senace Reference.
3 Windows Forrn.. Add Library Package Reference...
8 User Control.. &3 View Class Diagram
] Companent... St ms Startlp Propect
4% Class... Shifts Al C Debug *
58] Mew JavaScriph.- % Add Solution to Source Control...
A Mow Stylesheat.. & Cut CtrleX
Pasts Corl=¥
X Remove Ched
Rename
Linload Prnjﬂ,'t
1 Open Foldes in Windows Explorer
@ Maight User Properties
w1 Properties Al Enter

Pucynok 15.2 — JIo6aBieHrss HOBOTO KJlacca K IIPOCKTY.

ITocne BeIMOIHEHUST JaHHOTO AcHCTBHS B okHe Solution Explorer cocras
nmpoekTa u3Menurcs (puc. 15.3).

- Solution ‘Quiz’ (1 project)
4 | Quiz
[=dl Properties
»  [=3] References

#] Program.cs
] Testing.cs

Pucynox 15.3 — [IpoexT ¢ HECKOJIBKUMU (DailylaMU UCXOTHOTO KOJIa.

Ha manHoMm stare kinacc Testing He COIEPKUT HUKAKOH JIOTHKH.
3. Cozmamum BTOpod wmomynb B Buae dll-ombmmorexu, kotopas OyaeT
coJiep>kKaTh BOMPOCHI U OTBETHI. IJIsl ATOTO0 BBI30BEM KOMaHAY KOHTEKCTHOTO MEHIO

pemenus Quiz (puc. 15.4).



m = b
20 [ Salitinn 'I';uiz' i _praject]

4 Build Solution F&
Rebuild Solution perties
Clean Solution i
I3Mm.cs
Batch Build... g
fhing.cs
Cenfiguration Manager...
Mew Project... Add k
Existing Project... Set StartUp Projects...
Mew Web Site... .__‘,2 Add Solution to Source Control...
Existing Web Site... i Paste Ctri+W
st Mew Ttem... Ctrl+5hift+4 P
i Bdsting em.. Shift--AR+A |_:|' Open Folder in Windows Explorer

4 Mew Solution Folder

V= Properties Ale+Enter

Pucynok 15.4 — Jlo6aBneHue npoekTa K pernieHno VS.

4. B nosiBuBILIEMCS TUANIOrOBOM OKHE BhiOepeM Tum npoekra «Class Library»,

B Ka4eCTBE UMEHU TIpoekTa ykaxkeM «Task» (puc. 15.5)

5 b
Add New Project [ 2 )
Recent Templates [.INET Frameworkd = | Sort by: | Default =] 52 [E]] search Installed Templ: 2|
Installed Templates <l Vieual Ci
. - 'E'cﬁ Windows Forms Application Visual C# [ Lot

4 Visual G - A project for creating a C# class library
Windows e (.dll}
Wk ,ﬂﬁ WPF Application Visual C#
Office
Cloud ;‘cﬂ Console Application Visual C#
Reporting e
SharePoint 3 % ASP.MET Web Application Wisual C#
Sitverlight =
Test _ch| Class Library Visual C2
WCF
Workflow ;’ﬁ ASP.NET MVC 2 Web ApplicationVisual C#
Other Languages |5 1=C
OfherPropctlypes :’# ASP.NET MVC 3 Web ApplicationVisual C#
Database ] =C
Online Templates I c Silverlight Application Visual C# -
Mame: Task
Location: DUniversity\ HuTaemele gncuunanHe TExHONO MW NporpaMMUpoEar =

Pucynok 15.5 —Jlo6aBnenue OUOIMOTEKH KIACCOB K pelieHnio Quiz.

[Tocne no6asnenuss HoBoro nmpoekra okHO Solution Explorer npumer Bup,

MOKa3aHHbIN Ha puc. 15.6



j Solution "Quiz’ (2 projects)
4 [ Quiz
i+ [ Properties

+d] References
4] Program.cs
&) Testing.cs

4 | Task
=d| Properties
+3 References
2] Task.cs

Pucynok 15.6 —PelieHue ¢ HECKOJIBKUMH ITPOEKTaMU.

JlBa mpoekta B omHOM pemieHun Quiz, mpu 3ToM mpoekT Quiz momMedeH
HOJY’)KUPHBIM IIPUPTOM. DTO O3HAYAET, YTO IMPH BbI30BE KoMaHIbl Run Oyxer
3alylIeH UMEHHO 3TOT npoekT. Cienyer oOpatuth BHUMaHue, uto Qaitn Task.cs
npoekTa Task comepxut Toibko mycToi kimacc 6e3 koxa. [Ipoekr Task B menom He
COJIEPKUT PyHKIMU Main, TO €CTh HE MOKET ObITh 3alyIlIEH Ha BHITIOJHEHUE.

5. AnanoruyHsIM 00pa3oM J00aBUM K PEUICHHIO €IIe OJAWH MPOEKT C MMEHEM

«Result» u Tunom «Class Library». Oxno Solution Explorer mpumeTt Bu:

;' Solution "Quiz’ (3 projects)
4 (3 Quiz
=d| Properties
+d References
4 Program.cs
<) Testing.cs
4 __5,;] Result
=4l Properties
« References
4] Result.cs
4 ) Task
=d| Properties
« References
) Task.cs

Pucynox 15.7 — Bce TpeGyembie TPOEKThI, B COOTBETCTBUE C (PU3MUECKON

JIEKOMIIO3UIIUEH, T00aBIEHBI K PEUICHUIO.

Jlaniee nepexouM K HaIOJIHEHUIO KJIACCOB TPeOyeMbIM (PYHKIIMOHBAJIOM.

6. Moaudurupyem daiin Task.cs npoekra Task ciegyronum o6pazom:



dnamespace Task

J/ Knacc nng npeacTaBneHWws OgHOro TECTOBOro 33QaHwvd
1] public class SingleTest

i

i public string Question {get; set;} // sonpoc
public List<string> Answers; // OTeeTwm

: public List<int> Balls; // Bannm 3a oToeTw

1

J/ CTaTuueckWA kNacc AR NPpefcTasfeHWs CNWCKaE TeCcToBMM S3HaHWA
] public static class Task

: [/ CnMcok OTAENbHWMX SONPOCOB C OTBETaMH
public static List<SingleTests AllQuestions;

i J/ CTaTwveckmit KOHCTRYKTCOP ANA WHULMAMNMS3LMH KOMNASKLYHY
Bl : static Task()

{

AllQuestiens = new List<singleTest:()

i

new SingleTest()
Question = "Main - Touyka BXORa nporpams ...,

Answers = new List<string»() { "1%, "7", "He snan" },
Balls = new List<int»() { 28, 5, @ }

:};

? f new 5ingleTest()

P {

: : H Question = “"Kakod onepatop He ABNAETCA cnepatTopoM uyuknar?”,

: : Answers = new List<string>{) { "while", "for", "if" },

i : i Balls = new List<inta() { -5, @, 18 }

I

: : new SingleTest()

P {

i : i Question = “Kak obosmaqnTe cocTasvol onepatop?”,

: : Answers = new List<string>() { "{ ... }'5 "( .- )% "€ ..o 27 L
i i i Balls = new Listcintx() { 58, @, & }

ik b

: : new SingleTest()

{

i : i Question = "Yro obosmauaer cumeon ; ",

: i i Answers = new List<string>() { "MycTol onepatop”, “"Kowey nporpamse’, “He sHaw” },
: : : Balls = new List<int»() { 58, 29, @ }

P S ¥

S

¥

Pucynok 15.8 — Knaccer npoekra Task.

Crnenyet oOpaTuTh BHUMaHHE Ha TO, 4yTO Kiacc Task crarmueckuid, TO €CTh HE
TpebyeT co3aanusi 0OHEKTOB.

7. Momudumupyiite daiin Result.cs mpoekra Result ciemyromum o6pazom:



-Inamespace Result

{
- public static class Result
i
i public static List<string> Messages;
- S CTaTUYMECKHWA KOHCTPYKTOP
= : static Result()
S |
; Messages = new List<string>()
i
; "B Habpanw meree 18 bBannos! Nnoxo!",
"B Habpanw He meHee 18 w menee 48 Bannos! Hopmaneno!™,
g “"Bu Habpanw He meHee 48 bannos! OTAW4HO"
i B
¥
: // MeTop pnAa sosepawernAa coobueHwns
= E public static string GetMessage(int Ball)
; 4
: : string mes = "";
i i if (Ball < 1@)
§ § : mes = Messages[8];
E : else if (Ball < 48)
E E f mes = Messages[1];
§ § else
E E : mes = Messages[2];
E E return mes;
i3
h
4

Pucynok 15.9 — Knacc npoexra Result.

Co3nman oAMH cTaTWYecKuM Qails, JUIsl MpencTaBiICHUs] PE3yJIbTUPYIOLIUX
COOOIICHMIA.

8. Tenepsr momudummpyem kiacc Tasting mpoekra Quiz. B cBoeit pabote kimace
OyZIeT MCIoNb30BaTh paHee co3nanuble kiacchl Task u Result, koTopele HaxonaTcs B
apyrux npoektax. [loaromy HE0OXOAMMO YCTAHOBHUT CCBUIKM Ha JIAHHBIE MPOEKTHI.
Jlig storo BeI3oBUTE KOoMaHay (puc. 15.10a) konTekcTHOrO MeHto nanku References
npoekTa Quiz. ITocie 3Toro ccbuiku Ha COOPKH (OTKOMITMIIMPOBAHHBIE MTPOEKTHI Task

u Result) mosiBsaTcs B ciucke ceputok Reference (puc. 15.100).



= |j Solution 'Quiz’ (3 projects)
. Fl :‘;E iz

| i [ Properties

_— 1 d__ |5 References

Add Reference.. E Wrragott CShaep

A Serice Referanice., Tyztem

. System Cone
Add Librany Packsge Fleﬁler\eﬁ:e... Gystemliats

- Fystem DatsDataSetatensions
=0 System mil
-3 st EimLing

] Programucs

[ Solution 'Quiz' (3 projects)
a Lﬁ Quiz
=d| Properties
4 | G References

41 Testing.cs 2 Microsoft.CSharp
4 0 Rt ) -3 Result
¢ i Properties
“ References J SjI'St'EI'TI
) Resulb,cs S Systern.C
=l & (B Task =)
| v FE Propertics 3 S-}'stem.Data
I+ Reference -2 System.Data.DataSetExtensions
2 Task.cs
= -0 Systern.ml
-2 $?js_tjgm.><ml.Linq
[-= Task|

a o
Pucynok 15.10 — JloGaBieH#e cChUIKH Ha IPOEKTHI: a — KOMaH/1a KOHTEKCTHOTO

MCHIO, 0 — CIIMCOK CCBHIJIOK Ha IMIPOCKTHEI.

9. Moaudunupyem ¢aitn Testing.cs 1 peanu3anuul JOTUKH TECTUPOBAHUS

(puc. 15.11).

= class Testing

i
E public string DoTesting()
1
; int SumBal = @;
int ans = &;

foreach (Task.S5ingleTest p in Task.Task.AllQuestions)
{
5 Console.Writeline("/////F A/ A TAE0ETTELLAAETET™"Y;
Console.WriteLline(p.Question};
Console.WriteLine("/// /11000 FLEEETELELEITLE )
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.ReadlLine(});
SumBal += p.Balls[ans-1];

L1

n

}

return Result.Result.GetMessage(SumBal);

Pucynox 15.11 — Knacc Testing.

10. Mogudumupyem ¢pyskiuo Main:



lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

-Inamespace Quiz

{

= class Progran

{

= static void Main(string[] args)

ing newTest = new Testing();

Censole. WriteLine("\n\n"+newTest.DoTesting(});

sole.ReadKey();

Pucynox 15.12 — ®ynkius Main.

3anyCTUTE IOJYYEHHOE MPUJIOKEHUE. BHUMATENbHO NMpOaHAIU3ZUPYUTE KO

npwioxeHus. [lompoOyliTe 3MEHUTH BOMPOCHI M UX KOJTMYECTBO.

BaTeM, BBIIIOJIHUTC MHANBUAYAJIIbHOC 3a/laHHUC.

NuauBuayajibHOe 3a1aHue.

CrpoexTupyiiTe MHOTOMOJIYJIbHOE TNpuiiokeHue (3 Momayssi), peajusyroliee

IMOCTABJICHHYIO 3aJiavy. Hepeﬂ BBIITOJIHCHHUEM IMPHUIIOKCHUSA HGO6XO,ZII/IMO BBITIOJIHUTB

ACKOMIIO3UIINIO 3a4a4Yi U BbIsIBUTH OCHOBHEIC 00BEKTHI HpeHMeTHOﬁ obnacru.

Bapuant CtpyKTypa JaHHBIX

1,6,11, 16,21 [Tpunoxenue OCYLIECTBIIAET CJ110>1<e7HI/Ie

OOBIKHOBEHHBIX JIpOOEH, TO €CTh Yucen —, ~ U
3 12

T.1. Tpebyercs peannu3oBaTh TOJIBKO CIOKEHUE.
HcxonHble ciaaracMble IOJb30BaTEIb BBOJUT C
KJIAaBUATYPHL.

2,7,12, 17,22 [Tpunoxenne OCYUIECTBIISIET

YMHOXEHUE
r 7

OOBIKHOBEHHBIX JpOOEH, TO ecTh yucen "

3 12
T.1. TpeOyeTrcs peanu3oBaTh TOIBKO YMHOXEHHE.
Hcxoaable MHOKHTEIN II0JIb30BaTeIb BBOAUT C
KJIaBUATYPBL.




Bapuanat CtpyKTypa JaHHBIX

3,8,13, 18,23 [Tpunoxenue OCYILIECTBIISIET JIeJICHUE

OOBIKHOBEHHBIX JIp0O0€ii, TO €CTh Yucen l, z u
3 12

T.0. Tpebyercs peanin3oBaTh TOJBKO JICJICHHE.
Hcxonasle apoOM  IONB30BAaTElIb  BBOAUT C
KJIaBUATYPBI.

4,9, 14, 19, 24 Peanuzyiite = NpWIOKEHUE,  OCYILIECTBIISIONIEE
COKpallleHHe OOBIKHOBEHHOH  napobu. JIpoOb
MI0JIE30BATENIb BBOJIMT C KIIABHATYPHI.

5,10, 15, 20, 25 Peanuzyiite  mporpamMmy Uil BBINOJHEHUS

onepauﬂﬁ Halqa KOMIIJICKCHBIMU YHUCJIaMHU:
CIO0KCHHUC, YMHOXCHHC, BBIYHUCIICHUC MOIYJIA
KOMIIJICKCHOI'O 4YHMCJIA. I/ICXOI[HBIG KOMIIJICKCHBIC
4qurclia 110JIb30BaTCJIb BBOAWUT C KJIIaBUATYPHEI.

7. Conepsxanue oT4era u ero gopma

Otyet no nabopaTopHOU paboTe TOIKEH COACPKATh:

1. Homep u Ha3zBanue nabopaTopHOi pabOTHI.

2. lenu nabGopatopHOil pabOTHI.

3. OTBeETHI HA KOHTPOJIBHBIC BOITPOCHI.

4. Dxpanabsie GOpMBI W JUCTHHT TPOTPAMMHOTO KOJd, ITOKA3bIBAIOIINE

MOPSJIOK BBITIOJTHEHUS J1a00paTOpHOI pabOThI, U pe3yIbTaThl, MOJTYUYEHHBIE B X0JI1€ €€

BBIITOJIHCHUA.

OT4er O BBHIMOJIHEHHH JIAOOPATOPHOW pabOThl B MUCBMEHHOM BHJIE CHACTCS

mpernogaBaTciito.

8. KOHTpOIBHBIE BOITPOCHI

1. Yto Takoe cTaTuyecKui KJjracc?

2. Yto Takoe coopka?

3. Kak onpenenuTs NpoeKT M0 yMOJIYaHUIO B MHOTOMOAYJIBHOM PELLICHUU?

4. Kakumu ciocobamMu MOKHO pa3MEeCTUTh B (haiiyax ornpejesieHue kiacca?




5. Kakol mpOeKT HAYHET BBINMOJHATHCA MEPBBIM €CJIM HECKOJIbKO M3 HUX B
OJIHOM pEIIeHUHU cojepxaT GyHKIuo Main?
6. Uto HEOOXOIMMO ClIenaTh JUISI TOTO, YTOOBI MOSBHIACH BO3MOYKHOCTH

HCIIO0JIB30BATh KJIACChI, OIIPCACIICHHBIC B APYI'OM HpOGKTe?

9. Cniucok nurepartypsl

Js1st BeITIONTHEHUS 1a00paTOpHOUM paboThl, TP MOATOTOBKE K 3aITUTE, a TAKXKE
JUIl OTBETa Ha KOHTPOJIbHBIE BOIPOCHI PEKOMEHIYETCs HCIOJIb30BaTh CIEAyIIUe

ucTouHuku: [1-3].



JIABOPATOPHA I PABOTA 11. OIIEPALIMU KJIACCOB. I[IEPETPY3KA
OITEPAITUIA.

1. Lenp u conepxxanue

[lens mabGoparopHoii  pabOTHI:

HAay4YUTbCS  OCYLUECTBIATH IMEPErPY3KY

OorepaTopoB OTHOCHUTCIILHO ITOJIb30BATCIIbCKUX THUIIOB.

3anauun 1abopaTopHO paboTHI:

— U3YYUTh OIEPALMH, [TOJICKAIINE TIEPETPY3KE;

— MMOJIYYUTh NPAKTUYECKUE HABBIKHA MEPETPY3KU ONIEPATOPOB.

2. Teopetuueckas 4acTb

2.1 Onepanuu. boasmmHcTBO onepanuii npunuio B C# u3 s3bikoB C, C++:

Kareropus Onepauuu
Apudmerrnueckue +, - %/, %
Jlormueckue &, |, N~ &&, |, !
Konkarenamus cTpox +
NHKpEeMEeHT U TeKpPEeMEHT ++, --
CpaBHeHue < >, o=, o= == =

> >

IIpucBoenue

= /:9 *:7 %:5 ) &:9 |:5 /\:9 <<:9

>>=




JlocTyn K wieHy kiacca

Nupexcanus [ ]
IIpuBenenune ()
YcnoBHas (TepHapHasi) ornepaus ?:
Co3nanne 00BLEKTOB new

Nudopmarus o tume

sizeof, is, as, typeof,

KOHTpOJ'IL HCKIIIOYCHUS, CBA3aHHOIO C
IICPCIIOJIHCHUCM

checked, unchecked

2.2 lleperpy3ka omepanvii OTHOCHUTENBHO Kiacca. Paccmorpum mpocToi

KJIacCcC, HAIIpUMCP, IJIA MPCACTABICHUSA 00BeKTa ((BCKTOp» (,Z[J'I}I IMPOCTOTHI BO3bMCM

BEKTOP Ha TIOCKOCTH). [Ipumep 1:

class Vector

{

J/ Nona padsex NpeacTaBNA0T CTOpOHW Napannenendnens

public double X, ¥;

i

'/ KOHCTPYKTOpH
public Vector()

i
¥

public Vecter{double XCoord, double YCoord)

{
X

Y

XCoord;
YCoord ;

A

Knacc CO31aH, HO B MAaTCMATHKC MOZKHO BBIIIOJIHATE CJIOZKCHUC (BBI‘IHTaHﬂe)

BCKTOPOB HW YMHOXCHHC BCKTOpa Ha 4YHUCIIO, a TAKKC HaXOAWUTb CKaJIAPHOC

npou3sBeicHUE BEKTOpoB. HeoOxommmo m00aBUTh 3Ty BO3MOKHOCTH JIJISl HAIIIETO

Kjacca «BekTop». OTO 3HA4YWT, YTO ONEPALMHU, YKA3aHHBIE B IIPUMEpE 2 JTOJIKHBI

HUMCTBb CMBICII.

[Tpumep 2:




&

ar @
tor b

W
L

new Vector(4, 18);
new Vector(1@, 15);

i
W

mom
moMm

// BRqpCneHWe CcyMmME BEKTOpPOB
Vector SumVector = a + bj

.Illl.llll Buuncneswe I'IPUHEE-E.D,E'HHF! EEKTOpa Ha YHCAD
Vector MultNum = 2 * a;

ff BHYMCASHWE CKANAPHOrO MPOWSBEOEHWR
double Skalar = a * b;

B nannoil peanmmszanuu (mpumep 1) Takue omepanuud B KOJI€ HEBO3MOXKHBI.

Jlo6aBuM B KJ1acC NEPErpyKEHHBIE OIIEPALIUU.

ITpumep 3:
class Vector
i
: // TMona paHHEx NpefcTaBAANT CTOPOHW Napannenenunega
public double X, Y;
/! KoHcTpyxkTopa
public Vector()
!
s
public Vector(double XCoord, double YCoord)
i
? X = XCoord;
: ¥ = ¥YCoord;
b
// Neperpyska onepauwn cnoXeHWA
public static Vector operator 4(Vector left, Vector right)
1
: return pew Vector(left.X + right.X, left.¥Y + right.Y);
h
[/ Meperpyska onepaunn YMHOXEHWA BEKTOpPa HAE YKCHO
public static Vector operator *(double k, Vector wek)
1
: return new Vector(k*vek.X, k*vek.Y);
I
J/ Meperpyska Onepauwi yMHOKEHWA ABYX BEKTOPOE [CKaNApHOS YMHOMEHHE)
public static double operator *(Vector left, Vector right)
1
f return left.X * right.X + left.y *= right.Y;
e
1

[leperpy3ka omepauuMu T[OX0XKa Ha OOBSBIEHUWE MeETOAa Kjacca, HO
CYIIECTBYIOT OTJIMYUS: MCHOJB3YETCS KIIOYEBOE CIIOBO static; HCHOIb3yeTCs

KJIIOYEBOE CJIOBO operator ¥ CMMBOJI oniepanuu (+, *, - 1 T.J1.) BMECTO HIMEHH METO/1a.



ITocne Toro kak omnepanuu MEPErpy>KEHbI, BO3MOKXHO BBINOJIATH CJIEAYIOIINE
IICUCTBHUS:

class Progran
1
static void Main(string[] args)
1
or @ = new Vector(4, 16);
- b = new Vector(le, 15);

[/ BHYNCNEHWE CyMME BEKTODOB
- SumVector = a + b;

[ BuiMWcneHwe NpoM3BegeHWA BEKTOPa Ha YKMCAo
~ Multium = 2 * a3;

[/ BHMWCNEHWE CKaNAPHOro NpPoWMsBEOeHWA
double Skalar & * b:

[/ TpoBegeHHWe CAOKHMY pacuyeTos
" RES =2 " a4+ 3%"b+(a™h)"a;

Conso | = ,REEdKE}”: :I;

[l

3. O6opynoBaHue U MaTepUaIIbI

JIist  BEIIOJTHEHUS JTAOOPAaTOPHOUW pabOThl PEKOMEHIYETCS HCIIOIh30BaTh
MIEPCOHAIBHBIN KOMIBIOTEP CO CICAYIOUIUMH XapaKTepUCTUKaMU: 64-pa3psiIHbIA
(x64) npoueccop ¢ TaktoBoit yactoroi 1 I'T'i u Belle, oneparuBHas namsath — 1 ['0 u
BBIIIIE, CBOOOJHOE MAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecriedeHre: OIepalroHHas CUCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u BbIIIIE.

4. Yka3zaHHus 110 TEXHHUKE 0€30IMaCHOCTH

Texnuka  0O€30MACHOCTH MPU  BBIMOJHEHUU  JTAOOPATOPHOW  pabOThHI
OTIpeNeIsIeTCs] OOIIEPUHATON ISl TOJIh30BaTEICH MEePCOHAIBHBIX KOMITHIOTEPOB.

CaMOCTOSITEILHO HE IMPONU3BOANTH PCMOHT IICPCOHAJIBHOT'O KOMIIBIOTCPA, YCTAHOBKY



U yJlaJeHue MPOTPaMMHOT0 00€CTICUeHNs; B Clydyae HEUCIPABHOCTH MEPCOHAIBHOTO
KOMITBIOTEPA COOOMIMTH 00 3TOM OOCIY’>KMBAIOIIEMY NEPCOHANy JIabOpaTopuu; HE
KacaThCsl DJIEKTPUYECKUX PO3ETOK METAUIMYECKUMHU TpeaMeTamu; pabodee MecTo
MOJIB30BATEINSI TIEPCOHATBHOTO KOMITBIOTEPA IOJDKHO COJIEPKAThCS B YUCTOTE; HE

paspeuiacTCs BO3JIC IICPCOHAIIBHOI'O KOMIIBIOTEPA IPUHUMATD IMUITY, HAITUTKH.

5. MeTtonuka 1 mOPSAJOK BBIIOJHEHUS PaOOTHI

1. Co3naiite KOHCOJIbHOE MPUIIOKEHUE.

2. CoBMecTHO C TpemnojaBaTeleM CIPOSKTUPYWTE M pa3paboTaiiTe Kiacc,
OTHOCHUTEIHHO KOTOPOTO MEPErpy3uTe onepanuu +, - /, *, %, ==, > (KaxIplil CTyJIEHT
pa3pabaTbIiBaeT CBOM KJiacce).

NuaguBuayajabHble 3a1aHUs (BO3MOKHbIE BADHAHTHI KJIACCOB):

«Bektop B mpoctpaHcTBe», «Marpuna», «CorpynHuky», «KoMmbrotepy,
«ToBap», «OOBekT  HeaBwxuMocTH»,  «KommiekcHoe — uucio»,  «KyOy,
«ABTOMOOUIBY, «CTyneHT», «Kauray, «lucuumninuna (npeaMer)y.

Bo3moxxHO TmpensiokeHHe CBOEro Kiacca WM JopaboTka Kiacca U3

nabopaTtopHoit paboTsl Nel3.

7. ConeprxaHue oT4eTa U ero popma

Otyet mo 1abopaTopHOM paboTe TOKEH COACPKATH:

1. Homep u HazBaHue 1ab0paTOPHOM paOOTHI.

2. llenun nmaGopaTopHOi pabOTHI.

3. OTBeTHI HA KOHTPOJILHBIE BOMPOCHI.

4. DkpanHble GOpPMBI M JUCTHHT TIPOrPAMMHOTO KOJa, ITOKA3bIBAIOIINE
MOPSIIOK BBITTOTHEHUS J1a00paTOPHOM pabOThI, U pe3yIbTaThI, IOTYYEHHBIC B X0I¢ €6
BBITIOJIHCHUS.

OT4eT O BBHINOJHEHHWH JIA0OPATOPHOW pabOThI B MUCBMEHHOM BHJIE CIACTCS

MpenoaaBaTeto.



8. KOHTpOIbHBIE BOIIPOCHI

1. Uto Takoe KOHCTPYKTOpP?

2. Uro Takoe meperpy3ka omnepatopoB? Korma mnpumeHsercs JaHHBIHA
MeXaHu3M?

3. Jomyctum, 4To A Kjacca CO3/1aHa MeperpyKeHHask Onepanus CIOKEHUS.
MoskeT 1 ObITh CO3J]aHa €I1I€ OJHa ONepanus CI0KEHU ISl JAHHOTO Kiiacca?

4. Kakue onepanuu HeJb3s Ieperpy3uTh?

5. Kakue onepanuu He0OX0UMO Teperpy ath MornapHo?

9. Cniucok nureparypsl

Jsist BBITIOJIHEHUS 1a00paTOpHOM paboThl, MPHU MOATOTOBKE K 3aLIUTE, a TAKXKE

OJI1 OTBCTAa HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA MCIIOIB30BATh CICAYIINC

ucrounuku: [3], [5].



JIABOPATOPHAA PABOTA 12. IIOCTPOEHUE NEPAPXIU KJIIACCOB

1. Llenp u comepxanue

[ens maGopaTopHO# paObOTHI: U3yUUTh MEXAHU3M OPTaHHU3AIIMN HACIIECIOBAHUS
KJIaCCOB.

3amaun 1abopaTopHOM pabOTHI:

— HAYYUTHCSI OOBSBIIATH MPOU3BOTHBIC KIIACCHI;

— HAyYUTHCS CO3/1aBaTh HEPAPXHH KJIACCOB;

— HAy4YUTBCA UCIIOJIb30BATH MCXaHU3M HOHI/IMOp(l)I/I?)Ma.

2. Teopetuueckas 4acTb

2.1 HacnenoBanue peanmsaruu. HacnenoBanue peanmzanuu (implementation
inheritance) o3HayaeT, 4YTO TUI MPOUCXOAUT OT 0A30BOTO THUIIA, MOIyYasi OT HETO BCE
TIOJIS-WICHBI U ()yHKIIUHA-DICHBI.

CuHTakcuc HaCJICAOBaHUA pCalin3allin:



class . .
IIpouzeoonwvitiKnacc : bazosvitKna cc

// Haunvie— ynenviu (hynkyuu — uieHol

Ecnm mnpu onpemenenum Kiiacca He yKasaH 0a30BbIi  kimacc, To C#
npejmnoJiaraet, 4To 0a30BbIM KilaccoM siBisieTcs System.Object.

2.2 Cozpmanue wuepapxum knaccoB. [lpu HacnenoBanuum peanusanuu
MIPOM3BOIHBIN KJIACC HACIIEIYET pealn3aliio KaKIoW QyHKIMHU 0a30BOTO TUIIA, €CITH
TOJIBKO B €r0 ONpEJICICHUH HE yKa3aHO, YTO peaau3anus (QYHKIUU JOJKHA OBITh
nepeornpeeieHa.

OmpenenuM  CIEAYIONIYIO  HMEpapXui0  KiIaccoB  (puc. 17.1) nu

MNPOACMOHCTPUPYCM, KaK HACJIECAVETCH peaJMm3alivigd M KaK HEPEONPEACTIAIOTCH

CBOUCTB U METOJIOB.

Yesoeek

Crynenr Yuurens

Pucynok 17.1 — Uepapxus knaccos.

CoznmamuM KOJ, ONMCHIBAIONINN JaHHYI uepapxuto. Omnpenenum 0a30BbIN

KJ1accC:



class Yenosex

1
: public Yenoeek(string ¢, string W, string 0, int Bosp)
{
; tamMiunuA = @; Hma = W; OTuectso = 0; BospacT = Bomp;
}
public Yenoeek()
{
: damunuA = “HeT gaHHex”; Hma = ""; OtyecTBO = °";
: Bospact = 18;
1
public string damwama, Wma, OTuecTeo;
private DateTime [ataPowgenwa;
public wvirtual string ©WO
{
: get { return Gamuana + * " + Hma + " " + OTuecTBO; }
I
public int Boszpacr
{
: get { return DateTime.Mow.Year - flaTaPoxpenws.Year; }
: set
. &
i ! int FopPoxpedua = DateTime.Now.Year - value;
fataPoxgenwa = Convert.ToDateTime (FogPowxgerws.ToString()+".81.81");
T
1
}

OO6paTtuTe BHUMaHHE Ha HAJIMYUE JBYX KOHCTPYKTOPOB, MEXaHM3M XPAHCHUS
BO3pacTa 4yesoBeKa U KitroueBoe cioBo virtual y cBoiictBa «®UOy». KiroueBoe ciioBo
virtual ykaspIBaeT, 4TO JAaHHOE CBOMCTBO OyJET IEpPeonpecsicHO B MPOU3BOIHOM
KJ1acce.

Ornpenenum MPOU3BOIHBIN KIACC «YUUTENbY:



class Yumutenn: Yenosex

i
i public ¥Yuntens()
: :base()
{
i YueHoe3IEaHve = YueHweIsanwa.be3_JsaHwWA;
Yuenan(Tenens = YuenwelTeneun.bes_Crenemu;
}
public Yuwtene(string @, string W, string 0, int Bozp, Yuyenwe3sanwa ¥3, YusHwelvensHw ¥C)
:base(®, W, 0, Bosp)
i
i YueHoe3EaHue = ¥3;
: ¥YueHaalCTeneHs = ¥(;
¥
public ¥Yuesme3deanua Yuenoe3BaHue )
public ¥YuyenmeCTenenn Yd4eHaACTENEHD;
public override string @HO
i
{ get
.
i return YyenasCtenens.ToString() + ", " + Yuenoedmamwue.ToString() + ", " + base.$MO;
R
}
hj

Crnenyet oOpaTuTh BHUMaHHE Ha MCIOJB30BaHUE KIIIOUEBOTO coBa override y
cBoiictBa «@HNO», KOTOpOE yKa3bIBa€T HA TO, YTO JIAHHOE CBOWCTBO MMEET HOBYIO
peanusanuio, OTIIMYAIOIIYIOCA OT peanu3aiuu 0a30BOro Kiacca.

Onpenennm BTOPOil NpOU3BOAHBIN Kilace «CTyIeHT»:

class CTypeHT: Yenoeek

ﬁ public CtygenT(string ¢, string M, string O, int Bosp, CneuwansHocTn Cney)
i thase(®, W, 0, Bozp)
i
i CneyraneHocTe = Cneuw;
¥
public CneywaneHocTe CNeuWansEHOCTE;
public override string ¢WO
i
: get
o
; : return base.®M0 + ", " 4 CneumanvHocTe.ToString();
P 3
B
I

B 006oux npou3BOAHBIX Kj1accax cieayeT oOpaTUTh BHUMAHUE HA PEAIU3ALMIO
KOHCTPYKTOPOB TPOMU3BOJHBIX KJIAcCOB, HCIOJb30BaHHE KIIIOUEBOTO cjoBa base B

koje cBoiicTBa «DMO» u npu 00BABIEHUN KOHCTPYKTOPOB.



Taxke MHTEpeC MPEACTABIISIOT THUIIBI JAHHBIX, MCIOJIb3yeMbIe JII YJICHOB-
IaHHBIX:  «ChnemuanbHOCTHY,  «YdUeHble3BaHHA»,  «YdeHoleCrerieHn».  Bot

OHpeHCHCHHﬂQﬂaHHBD(THHOB—HCquHCHeHHﬁI

public enum YuYeHueIBaHWA
1
: AoueHT,

Npogeccop,

AKANEMAK,

Bez ZsaHus

}

public enum YuedweCTENEHN
1
: KangmpaT_TexHudeckux_Hayw,
Kangugat_@wsMat_Hayk,
KanawpaT_Meparoruqeckuyx_Hay,
HoxTop tuaMaT_Hayk,
Bes_CTeneqHn

1

public enum CneywanbHoCTH
i
i HHgopmaunorHue_ CucTems W TexHonorvm,
BesonacHocTe _WHdopmaLmoHHbx_CucTem,
Textonorwa_3aunte_Hupopmaumm,
Ncuxonarua,

HavosnexTpoHuka

)

HakoHen, npoieMOHCTpUpPYEM HCIHOJb30BaHUE OOBSABICHHOW HepapXuu
KJIACCOB.

B mporpamme o00BsiBUM MaccuB 00bekTOB THma «UYemoBek». Cremyer
NOHUMATh, YTO IMpPH OOBABIEHUU TAKOTO MACCHUBA, €ro JJIEMEHTAaM MOYHO
IIPUCBAaMBATh OOBEKTHI JTHOOOr0 MPOM3BOJHOIO Kjacca, MPUYEM KaXJbld OOBEKT

Oyzaet BecTu cebst Mo-cBOEeMY (3a CUET MepeorpeieTICHHs] CBOWCTB U METOJIOB).



static void Main(string[] args)

{

i S/ OBbABMM MAECCHE Nmoei:

i Henosex[] mas = new Yenoeex[6];

; f// 3anonHum mMaccwe 3HaveHuAMM pashex (!) Tunce

i mas[@] = new Yenosex("MeTpos”, "Nerp”, “NeTposwu”, 18);

. mas[1] = new CyaenT("Kopobos™, “Cepreii”, “BuxToposms”,

i i 13,

i CreynansHocTH . MadopmauwonHee_CucTems: H_TexHonoruw) ;

; ﬁas[zj = new YuuTens( "Hukonaes™, "Esrenuwd”, "Heanoeus",

E : 38,

; YueHme3sanua . JouenT,

i YuenwelTenenu, KanguaaT_TexHuqeckux_Hayx);

; ﬁas[E] = new CTyaeHT( "MNaencea™, “Mapuna”™, “AngppeesHa”,

i i 28,

§ CneuwaneHocTH . HAHOSNEKTPOHWKE ) 5

E mas[4] = new Yuutens(“fposgosa”, “BukTopua”, “Hropeswa",
E : 568,

; YueHuedeanua . Npodeccop,

; yuenueCTenenu, lokTop_®usMaT_Hayx);

é 535[5] = new Yenoeex("Cupopos”, “"Mapk”™, "3axaposwu”, 12);
E [/ BuBog wHpOpauWw

§ for (int i = @; i < mas.Length; i++)

!

; E Console.WriteLine(">»>3>233>332> ~ + mas[i].GetType().Name);
; ; Console.WriteLine(mas[i].oW0);

i i Console.WriteLine("BospacTt: " + mas[i].BespacT.ToS5tring()+"\n");
; : Console.WriteLine("\n");

)

E Console.ReadKey();

¥

B pesyabTaTe paboThl mporpamMmsel OyA€T OCYIIECTBICH CISAYIOIINUNA BHIBOJI:



r =

B filey///D:/University/MuTtaemele ancuunanney Texnonoriu nporpammuposatua /9. LR_Ten/LR_Ore... (/= G X

PIDRIB2I YeaoBex a
Netpoe MNetp MerpoBuu
Bospact:= 10

m

PRI RRRI CrynenT
Koposos Cepred Buktoposuwuy, HHooprauMoHHue _CucTemu_M_TexHoaoruu
Bospact= 19

BRI BRRIN Yyurteae
Kannunar_Texnuueckux_Hayk, [ouent,. Hukoaaes Esrenwd HeanobBuu
BospactT= 30

BIERIRIRIY Crynent
Nagaoea MapuHa AHppeesna, HaHosaekTpoHHuka
BozpacTt: 20

PIDRDBOD2 Yyutens
Moxtop_MusMar_Hayk. Mpotveccop,. [posposa Buktopua HMropesna
BospacTt: 50

PIDRIB2 YeaoBex
Cunopoe Mapk 3axapoBuu
Bospacrt: 12

[Tonnas AuarpaMma THIIOB B IIOJIYYCHHOM IIPHJIOKCHHMM IIOKa3ddaHa Ha

puc. 17.2.

y 2 ; = el
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oo
= Fialels B Mathide CnewsansHoCTm =
: Enum
A OartaPecea=qiag % Cryasst
* Hlus = WaopuapaoaHee_ Cucrens M _TexHonoram
@ Oruser |
_’ AR EC |} SesonacHocTe_MAdopuaykonksix_ Cactew
W DauAn s = = Taauoanria_dawETe_MHSopsa[n
= g ™ (2 S
F'::\p-_r.les Clase 1M EACTIAR
T Besac & YmroEek HanasaeTpanua
-l 1Y o)
= HE —
Methods ields VyemmieCTeneHm Z
% UYeaoeer (+ 1 0w, @ ¥uenaalrenehs Enum
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= Properties Lanaugat_Texwdde ki_Haye
o y Lanargar Deabdar Haye
e U e o g i :
= HauzaT_Megsrormyecon_Haygs
= Methods : ’
Aoerop_Peablar_Haye
W e (= 1 0w, 5e3_LTeneHd

Pucynok 17.2 — JIluarpamMmmMa TUIOB IPWJIOXKEHUS (Co3aHa cpeacTBaMu VS).

CrpykTypbl Bcerga Hacieayrorcss oT System.ValueType. OHu MOryT Takxke

HacJICa0BaTb J1000€ KOJTNYECTBO HHTep(i)GP'ICOB. Knaccel BCCTAa HACJICAYIOTCA OT



OJIHOTO KJIacca Mo BamieMy BbiOOpy. OHH Takke MOTYT HAacCJel0BaTh JIH0O0OE

KOJIMYECTBO UHTEP(HENCOB.

3. OGopyaoBaHe U MaTepUAIIBI

JIst  BBITIOSTHEHUS JTaOOpaTOPHOW PpabOThl PEKOMEHIYETCS HCIOIh30BaTh
MEPCOHAIBHBI KOMIIBIOTEP CO CIEIYIOIMIMMHU XapaKTepUCTUKaMU: 64-pa3psIHbII
(x64) npoueccop ¢ TaktoBoit yactoroi 1 I'T'i u Belle, onepatuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE ITUCKOBOE MPOCTpAaHCTBO — He MeHee | 16, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecrnieueHue: OIMepalMoHHass CUCTEMa

WINDOWS 7 u Brinite, Microsoft Visual Studio 20112 u Brite.

4. Yka3aHus 110 TEXHUKE OC30I1aCHOCTH

Texnuka  0e30MacHOCTH TPH  BBHIMOJHCHWH  JTAOOpaTOpHOW  pabOThI
OTIpENeISICTCSl OOIIETIPUHATON IS TOJIh30BaTEICH IMEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSITENIbHO HE TPOU3BOJAUTh PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJIeHue MPOTPaMMHOI0 00ECTIEUeHHsT; B CIIy4ae HEUCTIPABHOCTH MEPCOHATBHOTO
KOMITBIOTEPA COOOIIUTH 00 3TOM OOCTY>KHMBAIOIIEMYy TEPCOHATy JabopaTopuu; He
KacaTbCsl DJEKTPUYECKUX PO3ETOK METAIUIMYECKUMHU TpeIMeTaMH; pabouee MecTo
MOJIb30BATENs TMIEPCOHATBFHOTO KOMITBIOTEpA JOJKHO COJEPXKAThCS B YHCTOTE;, HE

paspemiacTCs BO3JIC IICPCOHAIIBHOI'O KOMIIBIOTCPA IIPUHUMATD IMUITY, HAITUTKH.

5. MGTOI[I/IKa " IMOPAO0K BBITIOJIHCHUA pa6OTLI

1. Co3pmailTe KOHCOJIbHOE MPWIOKEHUE B COOTBETCTBHUM C AJITOPUTMOM,
MPE/ICTaBIICHHBIM B TabopaTopHOit padoTe Nel.
2. N3yuurte mpumMep CO31aHUs HePAPXUHU KIACCOB, MPECTABICHHBIA B pa3jeie

«Teopernueckoe 000CHOBaHKEY TAHHOU J1a0OPAaTOPHOI PabOTHI.



3. IlocTpoiiTe CBOIO MEpapXui0 KJIAaCCOB B COOTBETCTBUM C MHIWBHUIYaTbHBIM
3alanieM. B pesynbTare BBINOJTHEHHUS JIa0OpaTOpHOW pPaOOThI JOJIKHBI OBITH
peaau30BaHbl CIECIYIONINE MEXAaHU3MBI:

— WCIIOJIb30BaHUE TUITA-TIEPEUNCIICHUSI (XOTsI ObI OJTHOTO);

— UCIOJIb30BaHUE TIEPEOIPEICIICHHOTO CBOMCTBA (XOTs ObI OHOTO0);

— UCIOJIL30BaHUE MEePEONpeAeIICHHOTO METO/1a (XOTs Obl OJIHOTO);

— UCIOJIb30BaHUE BbI30Ba 0a30BOTO KOHCTPYKTOPA;

— UCIOJb30BaHUE BbI30OBa JIIOOOr0 06a30BOro Metoja (OTIUYHOTO OT
KOHCTPYKTOpA).

4. IIpoaeMOHCTpUPYHTE UCTIOIB30BAHUE KJIACCOB, CO3JJaHHON MepapXxuu (Jerdye
BCEr0 3TO CleNlaTh C MCIOJIb30BaHHMEM MaccuBOB). [lpu 3amure paOOThl yKaKHUTE
MPU3HAKK TPUCYTCTBUS TMOJUMOP(HOTO MOBEICHHUS B TporpamMme (peaau3anus
noumMopdusma).

NuauBuayajabHoe 3a1aHKe.
CrpoexTupyiite Kiacc, HaloJHUTE ero TpeOyemoil (PyHKIIMOHAIBHOCTHIO,

MPOJIEMOHCTPUPYITE pabOTOCIIOCOOHOCTH Kilacca.

Bapuanr Uepapxus kiaccos

1 TexCpencreo

—T

ArTomoDiIL Bepronér

T

[ pyrosoitAsTo JerkopoiiArro

2 KomnTexHuka

F 3

Cepsep Hoytoyk [1K




Bapuant

Wepapxust kiiaccoB

3 [eomeTpus
F 3
YeTripexyroabHik | | TpeyronsHHK
F 3

Kpaapar Pomb

4 Hananne
F Y

Kuura Hypnan DnPecype

5 MyneTHMenHa
Haobpancenme Buneo

Pacrpoeoe || BerTopHoe

6 Boopymenne
3
Crpenkosoe Tauk Comoner
7 Maiumme
ABHACPE/ICTRO [py3zoBmK
r 1

Beproner HerpeduTens

8 Pactenne
A
Tpaea Hepero KycTapunk




Bapuant

Wepapxust kiiaccoB

9 no
I I
OC Ipurnaianoc
£
CerodonaseOC || MoaraseOC
10 2BM
MoGusHbT CraimonapHeii
F 3
[Mranmer|| Hoyrive
11 DNeKTPOHHKA
CorTenedgon || Doroannapar [Mnanwer
12 TexCpencreo ]
r
ArTOMOOHIL Bepronér
3
I'pyaosoitAsro JerkosoiAprro
13 brrtTexuuka
r y
Tenesuzop Yror MHKpOBOIHOBKA
14 SBM
MobunsHEI CrannonapHslii
3
[Mnanmer|| Hovrdvk




Bapuant Hepapxus kiraccos

15 KauuTosapsl
F 3
Pyuka Opranaiizep ||Cropocuimeares
16 Manmasl
ABHACPENCTRO I py3oBik
F N
Beproner Herpeburens
17 HeBumHMOCTh
F 3
Keaprupa Hom [Napam
18 MamnnocTpoenne
| |
Tamenoe Cpennee

T

Tpakrop || Kombaiin

19 SnemYacTuua
F 3
Doton DNEKTPOH Hpoton
20 ['eomerpus
F 3
MHOrOYTOnEHEHE DrHne

F 3

HpHM“:—lpE.I‘[JTE:ﬂEFIIII‘IEﬂ” Tpeyroneank

21 Crennanucr

F 3

I l

IporpammucT Bpau Jetunk




Bapuant Wepapxus kiraccos
22 110
ocC [lpuxnannoe
F 9
CrobonueieOC || [narusieQC
23 banxkapta
F 9
Hawonwurenenas || [liatemnasn JaprnaTHan
24 Cepeuc
r
[Mponasu Jlvznnr Kpenut
25 Mebens
r
Cron MarkMebens || Hlkad

7. Conepsxanue oT4era u ero opma

Otuert 1o 1abopaTopHON pabOTE AOTKEH COACPIKATD:

1. Homep u Ha3zBanue mabopaTopHOi pabOTHI.

2. llenn maGopatopHOit pabOTHI.

3. OTBeTHl HA KOHTPOJIbHBIE BOMPOCHI.

4. Dxpanasie GOpMBI W JUCTHHT TPOTPAMMHOTO KOJA, ITOKA3bIBAIOIINE
MOPSIJIOK BBITTOJTHEHUS J1a00paTOPHOM pabOThI, U pe3yIbTaThl, TOJTYYEHHBIC B X0JI¢ €€

BBIITOJIHCHUA.

OT4er O BBINOJHEHUH JAOOPATOPHOM pPabOThl B MUCBMEHHOM BHJIE€ CHAETCA

MMpCInoagaBaTeCIto.



8. KOoHTpOoIbHBIE BOMIPOCHI

1. UYro Takoe HacneaoBanue peanuzanuu? Kak onucarb CUHTaKCUYECKHU
HaclieJJOBaHUE pean3alun?

2. [l 9ero UCTob3yeTcs KIIFoUeBOe CI0BO base?

3. MoxHo 51 mepeonpenenutb Metol kiacca? CpolictBa knacca? JlaHHbIe
KJjacca?

4. Kak nepeonpenennutb METO B MPOU3BOAHOM Kiacce?

5. Iyt 4ero UCIoib3yeTcs KIoUeBoe CI0BO virtual?

6. [{ns1 yero ucnonp3yercs KIoueBoe cioBo override?

7. Kax momeHsTh 11BET (hOHA B KOHCOJIBHOM MPUIIOKEHUHN?

8. Kak mocTpouTh nuarpaMmy THIIOB JaHHBIX, HCTIOIb3YEMBIX B MPUIOKEHUN
cpeacrBamu Visual Studio 2008/ 2010?

9. CkoiibK0 0a30BBIX KJIACCOB MOKET OBITh y JII0O0T0 Kilacca B CH#?

9. Cnucok uTepaTypbl

Js1st BeITIONTHEHUS 1a00paTOpPHOM paboThI, TP MOATOTOBKE K 3aIUTE, a TAKXKE

IJIs1 OTB€TAa HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIIB30BATh CIICAYIIHUC

HWCTOYHMKHU: [5-7].



JIABOPATOPHAS PABOTA 13. PA3PABOTKA ITOJIb30BATEJILCKUX
NHTEP®ENCOB

1. Lenp u conepxxanue

[enr maGopartopHOii pabOTH: M3YYHTh MPUHIUINBI PAOOTHI C THUIIAMU
uHTepderico B CH.

3anauun 1abopaTopHO paboTHI:

— HAY4UTHCS 0OBABIATH UHTEpdeich B CH#;

— HAy4YUTHCS CO3/1aBaTh KJIACChl, peaIU3yIOIIe HHTEP(EChL;

2. Teopetuueckas 4acTb

2.1 HacnenoBanue wuHTEep(deiicoB. Kpome HaciemoBanus peaninszaiiuu
(implementation inheritance) B sa3pike C# peanv30BaH MEXaHHM3M HACJEI0BAHUS
unTepdericon (interface inheritance). Heodxoaumo noHnMarsb, 4To HE BCE OOBEKTHO-
OpPUEHTUPOBAHHBIE SA3BIKU MOIJEPIKUBAIOT UHTEP(ENCHI.

Ecoim xmacc Hacnmemyer wuHTepdeiic, kimacc kak Obl Oeper Ha ce0s

00s3aTeNIbCTBA PEATM30BATh HEKOTOPBIA (DYHKIIMOHAI.



CuHTakcUC HaclieJoBaHUsI uWHTepdelica He OTIMYaeTcs OT CHHTAKCHCA

HaCJICAOBaHUA pCain3allin:

class KnaccPeanuzyrowutillnmepdgeiic : Uumepgheiic

{

/" Jlannvie— unenviu @yHKyuU — 4jieHvl

OTauymne oT MeXaHU3Ma HacjeOBaHUs peau3alui COCTOUT B TOM, YTO:

- KJacc 00s3aTenbHO JOJDKEH peaju30BaTb METOAbl U CBOKMCTBA,
MpOJIeKJIapUPOBAHHbIE B UWHTepdeiice (HUKaKoW peanu3aluu B HHTep(deiice He
CYIIIECTBYET);

- KJIaCC MOKET PeajM30BbIBATH (HACIEA0BATh) HECKOJIBKO MHTEP(PENCOB, TOrAa

KaK 0a30BBIN KJIACC MOYKET OBITH TOJIBKO OJHH.

2.2 OOwbsBienue uHTepdericoB. [nsa oObsBiIcHUA THHa uHTepdeica

UCIIOJIB3YETCsI KIII0UEBOE CIIOBO interface:

public interface ICalculate
i

: void Plus(int pPlus);
void Minus(int pMinus});

¥

public interface IVisual

1

string Mame { get; set; }
void Drawbbject();

;

B npuenennom npumepe o0bsiBieHsl 18a untepdeiica: ICalculate u [Visual.

Unrepdeiic [Calculate Bkmtouaer nBa MeTojga ¢ OAHMM mapameTpom. U3
HA3BaHUU BUIHO, YTO OJIMH METO]I YTO-TO YBEIMYUBAET, BTOPOU — UTO-TO YMEHBIIIAET
Ha BEJIMYMHY MapaMeTpa.

Bropoii uatepdeiic [Visual comgepxkutr meton DrawObject 6e3 mapameTpos,
KOTOPBIN MPU3BaH HAPHCOBATh OOBEKT, a TAaKXKEe CBOMCTBO Name, KOTOpOe TOCTYITHO
KaK ISl YT€HUS, TaK U JUISI 3aIHCH.

Crnenyer moHUMaTh, 4YTO HHTEpGEHCH HE MPEANoaraloT KOHKPETHYIO

peanu3anuio METOJIOB, a CBOMCTBa MHTep(deiicoB He XpaHsAT AaHHBIX. MHTepdeiic



JOJIKEH OBITh peaTN30BaH KJIaCCOM, KOTOPHIN U OMPEIETUT KOHKPETHOE HATIOJHEHUE
METOJIOB U CBOMCTB MHTEepeiica.

Jlnst ucnonb3oBaHus OOBSBICHHBIX HWHTEp(dEicOB co3maauMm JBa Kiacca
Human (uenoBek) u Car (aBTOMOOHIIB).

public class Human

1
i public Human(string pFIO; int pAge)
{
! FIO = pFIO;
Age = pAge;

¥
private string FIO;
: 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 kaxmom kiacce omnpeaeneH KOHCTPYKTOP, KOTOPbIA HMHUIHAAIUZUPYET
3aKpBITHIC JAaHHBIE-YICHBI KJlacca.

TpeOyetcst juisi KaXJ0ro Kiacca peajn3oBaTh BBIBOJ B KOHCOJb, a TaKkKe
BO3MOXXHOCTH yBEJIWYEHUS CKOPOCTH aBTOMOOWJIS M BO3MOXXHOCTH HW3MEHEHUSI
BO3pacTa y 4eJOBEKa.

Otor o00mmi (QyHKIMOHAT MOXKHO peajiu30BaTh C  HCIOJIb30BAHUEM
CJIEAYIOIINX CTIOCOOOB:

1. lo6aButh Bce HEOOXOAUMBIE (DYHKIMHU B KXKIBIA KIacc HE3aBUCUMO. DTOT
METOJI IPUBOIUT K «pa30yXxaHHUIO KOJa», CIIOKHOMN YIPaBISIEMOCTH KOJIa.

2. PeanuzoBath onuH Kiacc, Hamnpumep Base (06a30Bblif), B KOTOpOM
onpenenuth obmme wmetoasl u  cBoiictBa (Plus, Minus, DrawObject). 3arem
HCIIOJIB30BaTh Kilacc Base B kauecTBe 6azoBoro s kinaccoB Human u Car, mpuyem B

KaXIO0M KJIaCCC IICPCOIPCACINTb MCTOAbI 0a30BOro KJjiacca ¢ MCIOJIL30BaHUEM



KIIFOUEBOTO clioBa override. DTOT MeToa — HaclenoBanue peanusanuu. [lomyyaercs
Mepapxusl KJIacCOB, KOTOPBIE 10 CMBICILY U HAITIOJHEHUIO CUJIBHO OTJIMYAKOTCA. XOTs B
JAaHHOM TMOJXOJ€ KJacChl M Koj Oojee YNopsAO4YeHbl, BCE pPABHO BO3HUKAET
M30BITOYHOCTH 33 CYET MHOTOKPATHOTO TEPEOTPEICTICHUSI METO/IOB.

3. Ompenenenne uHTEPHENCOB W pean3alusi BO3ZMOXHOCTEH HHTEp(deiicoB
JAHHBIMU KJIACCaMH.

Nmenno metona 3 OyneT UCTIOJIb30BaH B IAHHOM J1aOopaTOpHOM padoTe.

4. O6opyaoBaHUE U MaTEpHUAIIbI

Jlnss  BBITTONTHEHUST J1a0OpaTOpHON pPabOTHl PEKOMEHIYETCS WCIOIh30BaTh
NEPCOHAIBHBIN KOMIBIOTEP CO CICAYIOUIUMH XapaKTepUCTUKAMU: 64-pa3psIHBIHA
(x64) npoueccop ¢ Takroo yactoroi 1 I'T' u BeIme, oneparuBHas mamsath — 1 I'0 u
BBIIIIE, CBOOOJHOE JAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduueckoe
yctporictBo DirectX 9. IlporpammHoe oOecniedeHue: oONepalloHHas CUCTEMaA

WINDOWS 7 u Briitte, Microsoft Visual Studio 20112 u BrIitte.

5. Yka3aHus 110 TEXHUKE 0€30I1aCHOCTHA

TexHuka  O€30MaCHOCTH MpPU  BBINOJHEHUU  JTAOOPATOPHOM  pabOTHI
orpeaensieTcsl OOLIENPUHATON UIA TOJb30BaTeNiel MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE MPOU3BOIUTH PEMOHT MEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJleHue MPOTrpaMMHOT0 OOECTIEUCHHs; B CIy4ae HEHUCIPABHOCTH MEPCOHATBHOTO
KOMITBIOTEPA COOOMIMTH 00 3TOM OOCIY’>KMBAIOIIEMY NEPCOHATy JIa0OpaToOpuu; HE
KacaTbCsl DJEKTPUUYECKUX PO3ETOK METAJUIMYECKUMHU MpeIMeTaMH; pabouee MecTo
MOJIb30BATENsI MEPCOHATIBHOTO KOMITBIOTEpA JOJKHO COJEPKAThCSl B YHMCTOTE; HE

paspeuiacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUMHUMATD ITHITY, HAIIUTKH.

6. Metorka 1 TOpsIIOK BBITIOJTHEHUST PaOOThI



1. Co3paiiTe KOHCOJBHOE TMPUIIOKEHUE B COOTBETCTBUU C AJITOPUTMOM,
MPE/ICTaBIICHHBIM B TabopaTopHOi padoTe Nel.

2. Omnpenenure B npuioxkeHnu kiaaccel Human u Car, a Takke MHTEpQeich
ICalculate u IVisual, nmpeacraBiennsie B pazaene «Teopermueckoe 00OCHOBAHHUE)
JTaHHOM J1a00pPaTOPHOM pabOTHI.

3. Peanmuzyem wmexanusm HacnenoBanusi uHtep@eiica I[Calculate kmaccom
Human. JI1s1 5TOr0 BBIITOJIHUM CIIEAYIOIIUE ICUCTBUSA:

3.1. B onpenenennu kiacca ykaxkem, uto kiacc Human nacnenyer uHTepdeiic
ICalculate.

public class Human: ICalculate
(=)
2

3.2. O6paTI/ITe BHHUMAHHUC, YTO IIOCJIC JTOI'0 IIOIIBITKA IICPCKOMIIMINPOBATH

MPOEKT MPUBENIET K OUIMOKAM:

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 CLF_ElevenHuman' does not implement interface member "LR_Eleven ICalculate Plus(int)’

To ecTtp KOMIWIATOP cooOIIaeT, 4TO MHTEp(delic HaciaemyeTcs: KiaccoM, HO
METO/1bl, 3asBJICHHbIE B MHTEp(dElice, KITaCCOM HE peaan30oBaHbl. Peannsyem ux.

3.3. HaBenure Kypcop MBIIIM HA UHTEPAKTUBHOE MOJTYEPKUBAHUE U MOSIBUTCS
BBIIAJAIOIIUHI CIIACOK:

class Human: ZCE'_!:..'_:—.-.i
o)

a ke~ | y
2lic Human({strinE DEI0. int ndre}
Options to implement |r'|tL'-rf.J|:-ii

Packpoiite ero u BeiOepute komanay «Implement interface» (peanusoBath

uHTEpPENC).

public class Human: ICalculate

{ |G-
public Human(str . . :
{ Implermnent interface '[Calculate
FIO = pFIO; Explicitly implement interface '1Calculate’
: Age = phAge;
¥



3.4. B knacce Human mosiBSATCS ABa HOBBIX METO/A, KaK U OBLIIO OOBSIBJICHO B

untepdeiice [Calculate. Onpenenenue kiacca IpuMeT BUJL:

public class Human: ICalculate

il
: public Human{string pFIO, int pége)
i
©  FID = pFIO;
:  Age = pAge;
h

private string FIO;
private int Age;

public void Plus{int pPlus)
i

b

throw new NotImplementedException();

public void Minus(int pMinus)

{
¥

throw new NotImplementedException();

}

OOpatuTe BHUMaHHE, 4YTO B KaXIblil CreHEpHUpPOBAaHHBIK METOHA cCpena
pa3paboTku 100aBUIa KOJ BbI30BA HCKIIOYEHHS, TO €CTh MPOEKT CKOMITUIHPYETCS
0e3 oMOOK HO B MPOLECCE BBIMOIHEHUS, IPU MOMBITKE UCIOIb30BaTh MeTOAbI Plus
wii Minus nporpaMma 3aBepUIMTCS € OMMOKaMu. DTO CHENAHO JUIsl TOTO, YTOOBI
IPOrpaMMUCT He 3a0bl1 Peaqn30BaTh JaHHbIE METO/IbI HHTEP(EICOB.

B nponecce BbmonHenus nm. 3.1 — 3.3 ObUTM KCMONB30BAaHBI BO3MOKHOCTH
Visual Studio mo aBromatuzammu peanuzanuu uHTepderica. OUYEBUAHO, UYTO
uHTep(deric MOKHO ObLIO peann30BaTh, CAMOCTOSTEILHO HAMCAB JAHHBIA KOJI.

— UCMOJIb30BaHUE BbI30BAa 0a30BOT0 KOHCTPYKTOPA;

— HCIOJB30BaHWE BBI30Ba JIFOOOro 6a30Boro Metojga (OTIMYHOTO OT
KOHCTPYKTOpA).

4. OnpeaenuM OKOHYATEIBHYIO peaau3amuio s Meto0oB Plus m Minus:



public woid Plus(int pPlus)

1

Age += pPlus;

H

public woid Minus(int pMinus)
1

E Age -= pMinus;

H

5. AHanornuHbIM 00pa3oM peanusyeM HacieaoBaHue untepdeiica [Visual pis

kinacca Human. OkoHyaTeapHO JJI1 KJIacCa Human IMOJIy4YrM:



public class Human: ICalculate, IVisual

{
i public Human(string pFIO, int pAge)
{
. FIO = pFIO;
Age = pAge;
}
private string FIO;
private int Age;
public veid Plus(int pPlus)
{
. i Age += pPlus;
B
. public void Minus(int pMinus)
B
.1 Age -= pMinus;
L}
é public string Name
.
; : get
{
; return FIO + " : " +Age.ToString();
}
E set
{
§ ; FIO = value;
mE
3
; public woid Drawlbject()
|
: : Conscle. Writeline
i ¢ 4 1
Z o ] Yn" +
: § el Wn" o+
) me s
] E » JY W
: E : = J N
S R
: ; Console. Writeline({MName);
| 3
bj

6. Peamzyem untepdeiicer [Calculate u [Visual qms kiacca Car:



public class Car: IVisual, ICalculate

1
: public Car(string pManufacturer, string pModel, int pVelocity)
1
: Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVWelocity;
H
private string Manufacturer;
private string Model;
private int Velocity;
public void Plus(int pPlus)
1
f Velocity += pPlus;
1
public void Minus{int pMinus)
{
Velocity += pMinus;
}
public string Name
{
get
{
: return Manufacturer + * - " + Model +
: "¢ " + Velocity.ToString() + "km/h";
}
set
Model = value;
}
}
public void Drawlbject()
{
Console.WriteLine
(
. O i B e oy HL PRt ]Illnll +
i ! WA LU
. |||| |'|"'n|r +_
(@) (@®--- \n"
5 );
: Conscle . WriteLine (Mame);
I
¥

7. Kor/:[a BCC KJIAaCChI U HHTep(I)efICBI OIIPCACIICHBI U PCAaJIN30BAHBI MOXKHO HX
HCIIOJIB30BATh. HpO,Z[eMOHCTpI/IpyeM HUCIIOJIB30BAHHUEC THIIOB JAaHHBIX CO3JaHHUCM

COOTBETCTBYIOIUX OOBEKTOB B (PYHKITUU main.



static void Main(string[] args)

1
Conscle.BackgroundColor = ConscleColor.White;
Console.ForegroundColor = ConscleColor.Blue;
Console.Clear();
Console.Title = “NlabopaTopHas paboTa W11";
Human h = new Human("Weanoe WeaH WesaHoBwd", 58);
h.Plus(5);
h.Minus(1);
h.Drawdbject();
Console.WriteLine("\n\n\n");
Car car = new Car{"Hyundai®™, "ix35", 128);
car.Plus(25);
car.Minus(11);
car.Drawdbject();
Console.ReadKey();

¥

8. Buza okHa pazpaboTaHHOTO NMPUIIOKEHUS MIpeCTaBlieH Ha puc. 18.1:

[ i ' NaboparopHan pabora N211 E‘E‘éj ]
o -
T B
PN
rs hY
Heanos Hean Heanoesuu : 54
_ ~ []
RPZT) S @
Hyundai - ix35% : 15%6km~h
€| 1 | 3

Pucynok 18.1 — KoHcosibHOE MpUIT0KEHNE Ha OCHOBE MHTEP(PEHCHBIX THIIOB.

JuarpaMMma THUNOB JaHHBIX, co3faHHas peaakTopoMm Visual Studio, mis
pa3pab0TaHHOTO TPWIOKEHMs, TTOKa3aHa Ha puc. 18.2 (cpaBHUTE €€ ¢ AUarpamMMoin

Ha puc. 17.2 B naboparopHoii padote Nel7):



. [visual

[Calculate
" Car g
Clpss
Program 1B = Frelde
| Class
. | #* Manufacturer
Ohject # | = Methads e Avode
Class | % o i Velooity
2 ain -
=1 | S = Properties
1= Methods 2 Mame
9 Object | Methods
W Equals [+ 1 overoad) c
¥ Car
¥ GetHashCode .
W DrawObject
¥ GetType di
6y W Minut
¥ Membenwis=Llone Halculate % Pl
¥ Object Tisual e
% ReferencebEquals { man %
¥ ToSming e
A EIng | Class =
ICalculate £
| Interface
=l Fields
o Age = Methods
2 FiO W Minus
| ' Properties 9 Pus
= Peame
= Methods ; r
: TWisual :
% DrawQbject Intarface
¥ Human
¥ Minus 1= Properties
W Plus H pame
= petheds
¥ DrowObect

Pucynok 18.2 — /Ilnarpamma KinaccoB IPUIIOKEHHUS.

HNuauBuayajbHoOe 3a1aHKeE.

CripoeKkTupyiTe KIacchl, HANOJHUTE HUX TpeOyeMoil (PYHKIMOHAIbHOCTHIO,
onpenenuTe UHTepQeic, MpoJIeMOHCTPUPYHTE HCIIONb30BAaHUE OOBEKTOB Kilacca U
meTonoB wuHTepdeiica. [locTpoilite auarpamMmy KIJIacCOB CBOETO MPHIIOKEHUS
cpeacrBamu Visual Studio.

B  kadecTBe KIIacCOB  MOXXHO  HCIIOJIb30BaTh  HEPApXHI0  KJACCOB,
pa3paboTanHyto B JabopatopHoit pabore Nel7. Wutepdeiic cnpoektupyiite u

peann3ynuTe caMOCTOSATEIIBHO.

7. ConeprkaHue oT4eTa u ero popma

Otuert 1o 1abopaTopHOU pabOTe AOTKEH COACPIKATD:

1. Homep u Ha3zBaHue n1abopaTopHOil pabOTHI.



2. llenn mabopatopHOi paObOTHI.

3. OTBeTHI HA KOHTPOJIBHBIE BOIPOCHI.

4. DxkpanHble (HOPMBI M JHUCTUHT TPOTPAMMHOTO KOJa, IOKAa3bIBAIOIIUE
MOPSIIOK BBITIOJTHEHUS J1a00paTOPHOU pabOThI, U pPe3yIbTaThl, MOIYYEHHBIC B X01€ €€
BBITIOJTHEHUSL.

OTyeT O BBIMNOJHEHUHU JA0OPAaTOPHON pabOThl B MUCHMEHHOM BHJIE€ CHACTCS

IMpCIoaaBaTeCIto.

8. KoHTpoIbHBIE BOIIPOCHI

I. UYro Ttakoe HacnemoBaHue peanusanuu? Kak omnmcaTe CUHTAKCUYECKU
HacJIeI0OBaHUE peanu3aiuu?

2. Jlnst yero UCHoJib3yeTcs: KIIF0YeBOE CI0BO base?

3. MoxHo nu nepeonpenenuTb metoh kiacca? CpoiictBa kiacca? JlaHHbIE
KJjacca?

4. Yro Takoe HacienoBaHue uHTepderca? YKakuTe OCHOBHBIC OTIMYMS OT
HaCIIEIOBAaHUS peaIM3alluH.

5. Jlnmsa dero ucrmoiap3yercs KIodeBoe ciaoBo virtual? Jlns gero mcmoib3yeTcs
KJIF0YEeBOE CJI0BO override?

6. Moxer 1M OIMH KJIAacC HAcleAOBaThb HECKOJbKO KiaccoB? Heckonbko
uHtepdeiicon?

7. BHUMAaTenbHO HM3y4yuTE KOJ MPUMEPOB JAHHON JabopaTOpHON pabOTHI U
nogymamTe, Kakum o0pa3zoM crnenuduImpyroTes MeToasl nHTepdeiica public, private
win protected? B uyem mnpuumHa TPUMEHEHUS WMEHHO TaKOro MoauduKaropa

nocrtyna?

9. Cniucok nureparypbl



Jly1st BBITIONTHEHUS 1a00paTOPHOU paboThI, TP MOATOTOBKE K 3aITUTE, & TAKXKE
JUIl OTBETa HAa KOHTPOJIBHBIE BOIPOCHI PEKOMEHIYETCSl HCIOJIb30BaTh CIEAyIIUE

HWCTOYHUKHU: [6].



JIABOPATOPHA S PABOTA 14. ®ANMJIOBBIN BBOJI-BBIBOJI. PABOTA
C KATAJIOTAMU. PABOTA C ®AVTTAMU.

1. Ilenw u conepxkaHue

lens maGopatopHOil pabOTHI: HAYYHTHCS HUCIOJB30BaTh MEXaHU3MBI
(aiioBOro BBOIa-BHIBOIA.

3anmauu 1ab0paTopHO PaObOTHI:

— HAYYUTHCS PUMEHATH KJIACCHI U paOOTHI ¢ (aitiamu;

— HAYYUTHCS MMPUMEHSTH KJIACChI JUIsl padOTHI C KaTajJoraMu;

— HAY4YUTBCA UCIIOJIBb30BATh ITIOTOKKW BBOAA-BBIBO/IA.

2. Teopetuueckas 4acTb

2.1 Knaccer .NET Framework st peanuzanum oneparnuii BBOJga-BbIBOJIA.

Becy BBOAg m BeBOg B .NET Framework mnoapasymeBaeT HCIOIb30BaHUE
noTokoB. IloTok — »3T0 abCTpakTHOE MpPEACTaBICHUE  MOCIEHOBATEIBHOIO
ycrporctBa. llocnenoBarenbHoe YCTPOMCTBO — 3TO HEYTO TAKOE, YTO XPAaHUT
JTAaHHBIE B JJUHEHHON CTPYKTYpE U TOUHO TAKUM K€ 00pa3oM oOecIieunBaeT JOCTYI K

HHUM: CUHUTBIBACT HJIM 3aIllMChIBACT IIO0 OOAHOMY 6a171Ty 34 OAHY CIMHHIY BPCMCHH.



CoxpaHeHue ycTpoiicTBa aOCTpaKTHBIM O3HA4aeT, YTO JIeKallue B OCHOBE
MCTOYHUK/TIPUEMHUK JAHHBIX MOTYT OBITh CKpBIThL. Takoil ypoBeHb abCTpakiuu
o0OecrieunBaeT MOBTOPHOE MCIOJB30BAHME KOJAa MW TO3BOJISIET MHCATh Ooliee
00O0OIIIEHHBIE TPOIEAYPHl, IMOTOMY YTO HET HEOOXOJIUMOCTH 3a00TUTBCA O
JEUCTBUTENBHOM crieiupuKke nepenadn JaHHbIX.

st oOpabotku ¢ainoB B C# HeoOXoauMa CChbUIKAa Ha MPOCTPAHCTBO MMEH
System.IO. Ilpu oTkpwiTuu ¢aiina co3zgaeTcss 00BEKT, ¢ KOTOPBIM aCCOLUUPYETCS
noTokK. [ToToku oOGecrneuynBarOT MEXaHU3MBbI CBSI3U MEXTY (hailiiaMu U mporpaMMamu.

Cpena .NET Framework npenocrasnsier Bce He0OX0AMMbIE HHCTPYMEHTHI IS
3¢ (HEeKTUBHOTO UCIOJIb30BaHUS (HAKIOB B MPUIIOKEHUSX.

OcHOBHBIE KJ1acchl, HEOOXOIUMbIE TPOTPAMMHUCTY:

1. Object — ucxoaubIii 6a30BBINA Ki1ace I Bcex kiaccoB muiatdopmer NET
Framework u kopeHb nepapxuu TUIIOB.

2. File — craruueckuii ciykeOHbI KJlacc, MPEAOCTABISAIOMINA MHOKECTBO
CTaTUYECKUX METOJIOB, KOTOPhIE JAIOT BO3MOXHOCTh II€pEMeEIaTh, CO3/1aBaTh,
KOIIMPOBaTh, YyNalATh (aiyibl, ompanmBaTh W OOHOBISITH aTPHOYTBI, a TaKKe
co3gaBaTh 00beKTHI ITOTOKOB FileStream.

3. Directory — cTaTWyecKuil CIyXKeOHBbII Kjacc, MPeAOCTaBISIOIIHNI
MHOKECTBO CTaTUYECKUX METOAOB JIJIsi NEPEMEIICHMs, KOMUPOBAHUS U YAAJICHUS
KaTaJIOTOB.

4. Path — cmyxeOHbI KJacc, WCMOJB3YEMBIM [JII  MaHUITYJIUPOBAHUS
MyTeBBIMU UMEHAMMU.

5. MarshalByRefObject — paspemaer moctynm K OOBEKTaM dYepe3 TPaHUIIBI
JOMEHOB  MPWJIOKEHUS B  NPWIOKECHHSIX, MOAACPKUBAIOIINX  yIaJECHHOE
B3aMMOJICMCTBHE, ATO 0a30BBIM Kiacc g Bcex kinaccoB .NET, mo3Bonsrommx
YJAJIEHHOE B3aUMOJICVCTBUE.

6. FileInfo — nmpexacraBnsier ¢usuyeckuii gaiiin Ha JUCKE, UMEET METOJbI IS
MaHHUIYJIUPOBaHUS 3TUM (Qaiiaom. [ns mob6oro oObekTa, KOTOPBIM UYUTAET WU
MUIIET B ATOT (haidy, JAoDKeH ObITh co3naH o0bekT Stream. Bce meronsr Filelnfo

OOCTYIIHBI U3 00BEKTHOM HCpCMeHHOﬁ, IIO3TOMY, €CJIIN H€O6XOIII/IMO BBIITOJIHUTD



TOJIBKO OJHO JeicTBHe, Oosiee d(PHEKTHBHBIM MOXKET OKa3aThCs HMCIOJIb30BAHHE
merona File, a He cooTrBercTBytomero sk3emiusipa metona Filelnfo. [Imst Bcex
metonoB Filelnfo Tpebyercs myTh k dailiny, ¢ KOTOpEIM MpoOBOAMTCS omnepanusi. Bee
cratudeckue Metopl knacca FileInfo BeIONHSIOT TpoBepKy 6€30mMacHOCTH IS BCEX
MeTo/10B. Ecii HEOOXOAMMO HCIONB30BaTh OOBEKT HEOTHOKPATHO, PEKOMEHIYETCS
UCII0JIb30BaTh COOTBETCTBYIOMN MeToJ 3k3eMiuisipa FileInfo, mockonbky B 3TOM
cily4ae MpoBepKa 0€30MacHOCTH OyeT TpeOOBaThCS HE BCET/Ia.

7. Directorylnfo — mnpencraBnser Qusnueckuid KaTtajJor Ha JUCKE W
MPEIOCTABIISIET METOMBl YPOBHS HK3EMIULSIpA JUIsl MAHUIYJWPOBAHUS KaTajJoroM.
Kimacc Directorylnfo paGoraer Touno Tak e, kak kiacc FileInfo. D10 00BeKT,
MPEACTABIAIONINN OTAeNbHbIM KaTanor Ha MamuHe. [logoOno kmaccy Filelnfo,
MHOTHE U3 BBI30BOB METO/I0B AyOsnpytoTcst Mexay Directory u Directorylnfo.

8. FileSystemInfo — cmyxwut 6azoBeiM kitaccom s Filelnfo u Directorylnfo,
oOecrieunBas BO3MOXKHOCTh Pa0OOTHl ¢ (QaillaMu M KaTaJoraMd OJHOBPEMEHHO,
UCIIOJIb3YsI TOTUMOPPU3M.

9. Stream — NPEI0CTaBISET YHHUBEPCAThHOE NpeICTaBICHNE
nocyieoBaTenbHOCTH OaiitoB. Kinacc Stream sBnsiercss aOcTpakTHBIM 0a30BBIM
KJIACCOM BCEX MOTOKOB.

10. FileStream — mnpencraBisieT ¢aityi, KOTOPBIA MOXKET OBITh 3aIlKCaH,
MPOYUTAH WIH TO U IPYTOE.

11. TextReader — mpencTaBisieT CpeCTBO YTECHHUS, MO3BOJISIONIEE CUUTHIBATDH
NocJieI0OBaTeIbHbIE HAOOPHI 3HAKOB. DTOT KJIAcC SABISIETCS aOCTPAaKTHBIM 0a30BbIM
kiaccoM uia StreamReader, KOTOPBIN CUUTHIBAET CUMBOJIBI U3 TOTOKOB.

12. TextWriter — mpencTaBiIsieT CPEACTBO 3aIMCH, TO3BOJISIONIEE 3aMHUCHIBATH
nocJieoBaTeIbHble HA0OPBI CUMBOJIOB. DTOT KJIACC ABJISETCS aOCTPAKTHBIM 0a30BbIM
Kjaccom i StreamWriter, KOTOPBIN 3aMMCHIBAIOT CUMBOJIBI B TTIOTOKH.

13. StreamReader — yuTaeT CUMBOJIBHBIE JTAHHBIE U3 MOTOKA U MOXET OBIThH
co3/aH ¢ ucnoiab3oBanueM kiacca FileStream B kauecTBe 6a30Boro.

14. StreamWriter — nuIIeT CUMBOJBHBIE JaHHBIE B MOTOK M MOXET OBIThH

CO31aH C HUCIIOJIb30BAHHUCM KJlaCcCa FileStream B xauecTBe 0a30BOTO.



15. Component — mpenocraBiser 0a30Byr peanu3anuio uHTepderica
IComponent 1 fenaeT BO3MOKHBIM COBMECTHOE HCIIOJIb30BaHNE OOBEKTOB Pa3HBIMU
MIPIIOKEHUSMU.

16. FileSystemWatcher — wucmonp3yercst niasi MOHHTOpPWUHTA (ailyioB U
KaTaJIOTOB M TIPEACTABIISICT COOBITHS, KOTOPBIC MPUIOKEHHE MOXKET TEPEXBaTHUTh,
KOT/Ia B 3TUX OOBEKTAX MPOUCXOAT KaKUe-TO H3MEHEHUSI.

Takum o0pa3om, 3Ta CUCTEMA KJIACCOB BKIIIOUAET B CEOs KJIACCHI I pabOThI C
¢daiinamu (File, Filelnfo), xartamoramu (Directory, Directorylnfo) m mnorokxamu
(FileStream, StreamReader, StreamWriter).

B GonpmmHCTBE ciydaeB i pa3paOOTKU OW3HEC-TIPUIIOKEHUN JTOCTATOYHO
JUIIb YEThIpEX KJIACCOB JUISI MaHUITYJIUpOBaHUs (DailsIoBON cucTeMON. DTH Kiacchl
pacroiokeHbl mpocTpancTBe uMeH System.IO u mnpenHasHadyeHbl It paOOThI €
¢daiioBoil cUCTEeMOW KOMITBIOTEpA, TO €CTh HJsi CO3JaHUs, yJaJeHUs MepeHoca
(haiisioB U KaTaJIoroB.

[lepBrie aBa tuma — Directory u File peanm3yroT cBoM BO3MOXKHOCTH C
MOMOIIBIO CTATHYECKUX METOJIOB, MO3TOMY JaHHBIE KJIACCHI MOYKHO HCIIOJIb30BaTh
0€3 Co3/1aHusI COOTBETCTBYIOIINX O0BEKTOB (IK3EMIUISIPOB KIIACCOB).

Cnenyromme Ttunel — Directorylnfo wu Filelnfo o6nagator cxoxumu
byHKIHOHATBHBIMH BO3MOXKHOCTAMHU ¢ Directory u File, HO mopoxaeHbl OT Kiacca
FileSystemInfo, mosTomMy peanu3yroTcs TmyTeM CO3JaHUSI COOTBETCTBYIOIIUX
HK3EMIUISIPOB KJIACCOB.

Krnacc FileSystemInfo nmpenocrasnser 6a30Bblii GyHKIMOHAN. 3HAYUTEIbHAS
gyacte wieHoB FileSystemInfo mnpennaznauena i paboThl ¢ OOLIUMH
XapakTepuctukamu (aitia wim karajgora (MeTKaMu BpEMEHH, aTpuOyTamMu U T. IL.).

Paccmotpum HekoTopsie cBoiicTBa FileSystemInfo (Tabnuma 19.1).

Ta6muma 19.1 — CotictBa kiacca FileSystemInfo.

CBONUCTBO Onucanue

Attributes [lo3BonsieT MOJNYYUTh WJIA YCTAHOBUTH aTPUOYTHI IS
JTaHHOTO 00BeKTa (haloBOM cucTeMbl. [ ATOro CBOMCTBA
UCTOJB3YIOTCS 3HaueHus u nepeuucnenus FileAttributes




CBOUCTBO Onucanue

CreationTime [To3BonsieT MONYYUTh WM YCTAaHOBUTH BpEMsl CO3IaHUS
o0bekTa (HailIoBON CUCTEMBI

Exists MoxeT OBITh MCIOJIB30BAHO JJISI TOTO, YTOOBI OIPEICITUTH,
CYIIECTBYET JI JaHHBIN 00BEKT (alisioBON CUCTEMBI

Extension [To3BossIET MOJTyYuTh pacuiupenue s daiina

FullName BosBpamiaer ums ¢aiina miam karajora ¢ ykasaHHeM IYTH K
HeMy B (paitiioBoii cucteme

LastAccessTime [To3BOMISIET MOIYYNTh WM YCTAHOBUTH BPEMS IOCIEIHETO
oOparieHust K 00beKTy (hailsIoBOM CHCTEMBI

LastWriteTime [To3BONIAET MONYYNUTh WM YCTAHOBUTH BPEMS IOCIEIHETO
BHECEHUS M3MEHEHUN B 00BEKT (hailI0BOM CHCTEMBI

Name Bospamaer wums ykazanHoro (Qaiia. 3TO  CBOWCTBO
JNOCTYIHO TOJIBKO JJig yTeHus. /{1 KarajoroB BO3BpalIacT
VM3l TIOCJIEHETO KaTajaora B UEPAPXUM, €CIIU 3TO BO3MOXKHO.
Ecnu HeT, BO3BpalaeT nNoJIHOCTBIO ONPEAECIEHHOE UM

B FileSystemInfo mpexycmotpen Habop meromos. Hampumep, meton Delete()
— TI03BOJISIET YIAIUTh OOBEKT (PaiijloBOM CHUCTEMBI C KECTKOro aucka, a Refresh() —

00HOBUTH MH(pOpMaIHIo 00 00BeKTe (HaTOBOM CHCTEMBI.

2.2 Knacchel nist paboThI ¢ Katamoramu (paillioBOH CUCTEMBI.

Knacc Directorylnfo nacnenyer unensl kiacca FileSystemInfo u cogepxkut
JOTOJIHUTENBHBI  HA0Op YJICHOB, KOTOpbIE TMpEAHA3HAYEHBI s CO3JaHMS,
NepeMeIeHHs, YIAICHUs, MOTydeHUsT NH)OPMAIUK O KaTajiorax M IMOJAKaTaJorax B

daiinoBoii cucreme. Hanbosiee BaxHbIE WICHBI KJlacca cojJiepxkarcs B Tadnuiie 2.2.

Ta6muma 19.2 — JloctynHsie wiensl kitacca Directorylnfo.

Uiien Onucanue
Create() Coznarot karajor (Wiu MOAKaTajor) 1Mo yKka3aHHOMY MyTH B
CreateSubDirectory() | ¢aitnoBoit cucteme
Delete() VY nansier mycToii kaTajior
GetDirectories() [To3BOMsI€T MOMYYUTh AOCTYN K MOJAKATaNIOramM TEKYILIEro
Karasiora (B Bujie MaccuBa 00bekToB Directorylnfo )
GetFiles() [To3BomsIeT MOTYYNTh AOCTYN K (haiiyilaM TEKyIIero KaTajiora




Yien Onucauue

(B Buge maccuBa 00bekToB Filelnfo )

MoveTo() [lepememaer katajor U BCE €r0 COJECPKUMOE HA HOBBIU
anpec B (ailyioBol cucTeme

Parent Bo3sBpaiiaer poautenbCckuii KaTajaor B uepapxuu (paiinoBoit
CHUCTEMBI

Pa6ota ¢ Tunom Directorylnfo Haunnaercs ¢ Toro, 4To CO3/1a€TCS IKIEMILISIP
Kkjacca (0OBEKT), IPU BBI30BE KOHCTPYKTOpA B KAaueCTBE NapaMmeTpa YKa3bIBaeTcs
nyTh K HY)KHOMY Kartajiory. Ecnu HeoO0X0oauMoO OOpaTUThCS K TEKYIEMY KaTajory
(To ecTh Karajory, B KOTOPOM B HACTOsIIIIee BpEMs MPOU3BOIUTCS BBHITIOJIHCHHE

MIPUJIOKEHUS ), BMECTO MapaMeTpa UCToJib3yeTcs obo3HaueHue ".". Hanmpumep:

{// Cospaem obwexT DirectoryInfo,
f/ wotopomy BypeT obpawaTecA K TEKyUEMy KATANory

DirectoryInfo dirl = new DirectoryInfof(™."):

// Cospaem obwexT DirectoryInfo,
// wotopomy BypeT obpawaTecAa k kaTanory d:\prim

Pl

DirectoryInfo dir2 = new DirectoryInfo(@”d:\prim”);

Ecim  coszpmaercs  o0bekt  Directorylnfo, KoTOpblii  CBA3BIBaeTcs  C
HECYIIECTBYIOIIMM  KaTaJloroM, TO  OyJeT  CreHEepHUpOBAHO  HUCKIIIOYCHHE
System.IO.DirectoryNotFoundException.

CaoiictBO Attributes kiacca Directorylnfo mo3BossieT nonyuuts HHGOpMaLKIO
00 arpubyrtax oObekTa (hailioBol cuctemMbl. Bo3MOXXHBIE 3HA4Y€HUs JTAHHOTO

CBOMCTBa MPUBE/ICHHI B cleayomiel Tadaue 19.3.

Tabmauma 19.3 — 3nauenus csoiictBa Attributes.

3HayeHue Omnucanue

Archive OTOT arpubyT UCIHONB3YeTCs] TMPUIOKCHUSIMH TPU TPOBEACHHUU
pE3epPBHOTO KOIMUPOBAaHUSA, @ B HEKOTOPBIX CIydasx - YIAJICHUS
CTapbIX (ailioB

Compressed | Onpenensiet, 4to (aiin sBIAsSETCS CKATHIM

Directory Omnpenensier, 4To 00bEKT PaillIOBON CUCTEMBI SIBJISIETCS] KATaJIOrOM

Encrypted Omnpenensiet, 4to haim sBIseTcs 3amnu(poBaHHbIM

Hidden Omnpenensier, 4To Qaitn ABISETCS CKPHITHIM (Takol (aitnm He Oyaer
BBIBOJIUTHCS IPU OOBIYHOM MPOCMOTPE KaTaJlora)

Normal Omnpenensier, 4to (a1 HAXOAUTCA B OOBIYHOM COCTOSTHUU U ISl HETO

YCTaHOBJICHBI JIIOObIE Jpyrue aTpuOyThl. ITOT aTpUOyT HE MOXKET




3HaueHue

Onucanue

MCII0JI30BAThCS C APYTHUMH aTpUOyTaMu

Offline ®aiin (pacmoiaoKeHHbI Ha cepBepe) KAIIMpoBaH B xpaHwimiie off-
line Ha KIMEHTCKOM KOMIIbIOTEpE. BO3MOXKHO, UTO JaHHBIE ATOTO
(aiina yxe ycrapenu

Readonly @ails1 JOCTYIEH TOJIBKO JIJIsl YTEHHUSI

System ®daiin  gBISETCS CUCTEMHBIM (TO €CTh (palia SIBISETCS YacThlO

OMEPAIIMOHHON  CHCTEMBl WJIM  HCMOJB3YETCS  UCKIIOUUTEIHLHO
ONepaIrMOHHON CUCTEMOM)

UYepes kmacc Directorylnfo mporpammuct Moxer cobpaTe wHGOpMAIHUIO O

JIOYEpHUX ToJKaTanorax. Hanpumep:

static void printDirect{DirectoryInfo dir)

3 1wr..i.':ELir.IE,I:":!:sH::I:n " % dirruame +* " R:I:R.“:R"};
l=.WriteLine( "FullMame: {@8}", dir.FullName);
le.WriteLine(“"Name: {@}", dir.Name);

WriteLine("Parent: {8}", dir.Parent);

le.WriteLine("Creation: {8}", dir.CreationTime};
le.WriteLine("Attributes: {8}", dir.Attributes.ToString()};

.WriteLine("Root: {@}", dir.Root);

static wvoid Main{string[] args)

1

i DirectoryInfo dir = new DirectoryInfo(@"d:\prim");
printDirect(dir);
DirectoryInfo[] subDirects = dir.GetDirectories();
Console.WriteLine("Hakgeno {8} nogeaTanoros”, subDirects.Length)
foreach (DirectoryInfo d in subDirects)
{
i printDirect(d);

Eoo¥

}

Meron CreateSubdirectory() mo3BoisieT co3nath B BHIOPAaHHOM Kartajore Kak

CHHHCTBGHHBﬁi nmoakatrajaor, Tak M MHOXCCTBO IIOAKATAJIOT'OB (B TOM YHCIC, U

BJIOKEHHBIX YT B Apyra). Hanpumep:

DirectoryInfo dir = new DirectoryInfo(@"d:\prim"};

ffcospganw nogkaTanor
dir.CreateSubdirectory("doc"};

ffcospany BNOMEHHWA NogxaTanor
dir.CreateSubdirectory(@"book\20858");

Meton MoveTo() mo3BoIsIeT IepeMecTUTh TEKYIIUM KaTajlor MO0 3aIlaHHOMY B

KauecTBe napamerpa ajapecy. [Ipm 3ToM BO3MOXKHO NPOM3BECTH NEPEUMEHOBAHUE

kartanora. Hanpumep:




- - Fatll

DirectoryInfo dir = new DirectoryInfo(@"d:\prim\bmp™);

dir.MoveTo(@"d: \prim\letter\Huronaee™);

B npanHom cmywae katanor «bmp»  mepememniaercss 1o aJipecy
«d:\prim\letter\HuxonaeB». Tak kak uMs TepeMeNIaeMoro Karajaora He COBIAJAET C
KpallHUM IIpaBbIM HMEHEM B aJpece HOBOI'O MECTONOJOXKEHHs KaTajlora, TO
MIPOU3BOAMUTCS EPEUMEHOBAHHUE.

PaGorates ¢ katamoramu (paiioBOM CHUCTEMBI KOMIBIOTEPAa MOXKHO U TIpU
nomoun knacca Directory, @pyHKIMOHaJIbHBIE BO3MOKHOCTH KOTOPOTO BO MHOI'OM
COBMAAAIOT € BO3MOXHOCTsIMU Directorylnfo. Cnenyer yuuThIBaTh, 4TO YJICHBI
JAHHOTO Kjacca peaqn30BaHbl CTATHUYECKH, MOATOMY JJII UX HMCHOJIb30BAHMS HET
HEe00X0IMMOCTHU co3/aBaTh 00bekT. Hanpumep:

// Companve nogkatanocra HoBwd

Directory.CreateDirectory(B"d: \prim\Hoeuwi");
/i NepemelieHue kaTanora HoswW B KaTanor 2812
Directory.Move{@"d: \prim\HoBui",

: @"d:\prim\2012\Hosuii") ;

//nepeumenosann xatanor HoBoi# CTapuwi

Directory.Move(@"d:\prim\2812\Hoeui™,
: : : ;@"d:lp’irnlﬁll-CTapﬂﬁr};

CneﬂyeT YUYUTLIBAThb, 4YTO YAAJICHHUC KaTajlora BO3MOKHO TOJIBKO KOI'Ja OH
IIyCT. Ha IIPAaKTHUKE KOM6HHprFYF HCIIOJIb30BAHHUEC KJIaCCOB I)Hecuwy 151

Directorylnfo.

2.3 Knaccel ajis pabotsl ¢ aitmamu.

Knacc Filelnfo mpennaznaden s opraHu3zanuu JoCTyna K (U3HYECKOMY
dairy, KOTOpBIA CONEPKUTCS Ha YKECTKOM TUCKe Kommbiorepa. OH MO3BOJSIET
noiyyatb uMHpopmaruioo 00 3ToM daiine (Hampumep, O BPEMEHHM €ro CO3/IaHus,
pasMepe, aTpulyTax), a TakKe MPOU3BOIUTH PA3IMUYHBIC OIEpaIuu, HampUMep, 1o
co3manuto Qaitna wmm ero ynanenmro. Kmace FileInfo nacnemyer unmensl kitacca
FileSystemInfo u compepuT HOMONHUTENHHBIN HAOOP YJICHOB, KOTOPBINA MPUBEICH B

cnenyrorieit Tadbnure 19.4

Taobmauma 19.4 — Ynens! kinacca Filelnfo.



Unen Onucanue

AppendText() | Coznmaer 00bekT StreamWriter it 1006aBiIeHHs TEKCTa K (aidiy.

CopyTo() Komupyer yxe cymectByronuii (haiia B HOBBIH (aii.

Create() Cozmaetr HOBbIN (aitn u Bo3BpamiaeT o0bekT FileStream nns
B3aUMOJICHCTBUS C ATUM (paitiiom.

CreateText() Cozmaet o0bekT StreamWriter aJIs 3aIMCH TEKCTOBBIX JaHHBIX
B HOBBIN (paii.

Delete() VY nanser daitn, kotopomy cooTBeTcTBYeT 00beKT Filelnfo.

Directory Bo3sspariaer kaTaior, B KOTOPOM PacIoIOKEH JaHHbBIN (aiin.

DirectoryName | Bo3Bpamiaer moiHsiii myTh K JaHHOMY ¢aiiny B ¢aiinoBoin
CUCTEME.

Length Bo3ssparaer pasmep daiina.

MoveTo() [lepemeniaer ¢aiin B yKka3aHHOE NOJIb30BaTEIEM MECTO (3TOT
METOJ TIO3BOJIICT OJHOBPEMEHHO IEPEMMEHOBATH JIAaHHBIN
Gbaiin).

Name [To3BomsieT mosryunTh umMs aiia.

Open() OtkppiBaeT ¢aiin ¢ yKa3aHHbIMH I[0JIb30BATEJIEM IpPaBAMHU
J0CTyIla Ha YTEHUE, 3alHCh WM COBMECTHOE HCIIOJIb30BaHUE C
JPYTUMU TIOJIb30BATEIISIMH.

OpenRead() Cozmaet o0bekT FileStream, qocTynHbBINA TOABKO JJIs1 YTCHUSI.

OpenText() Coznaer 00bekT StreamReader (o0 HeM Takke OyJIeT paccka3aHo
HUXKE), KOTOPBIM TO3BOJIACT CUYUTHIBATH WHGOPMAIUIO U3
CYILIECTBYIOIIETO TEKCTOBOTO (paiina.

OpenWrite() Cozmaet o0bekT FileStream, 1OCTYIHBIN 711 YTCHUS U 3aITHCH.

bonemuuctBo metonioB FileInfo Bo3Bpamiaer oO0bekThl kiaccoB FileStream,
StreamWriter, StreamReader u T. 1., KOTOpbIE IMO3BOJSAIOT Pa3IUYHBIM OOpa3oM
B3aMMO/ICHCTBOBATH C (paitiioMm, HANIpUMep, MPOU3BOAUTH YTCHUE WIIN 3alMCh B HETO.

Hamnpumep:



FileInfo ¥ = new File ext.txt™)
/f CozgaHne fawna W NoToxKa
Streamiriter fOut =
new Streamiriter(f.Create());

/ 3anuce TEKCTa B gann
fout.WriteLine("0OMH OBA TPH...");
[/ JakpuTee danna
fout.Close();
Jf NonydYeHwe WHOOPMaLWK O daMne

Console.Writeline("Name: {8}", f.Name);

Console.WriteLine("File size: {B}",
T.Length);

Console.WritelLine("Creation: {@}",

: f.CreationTime);

Console.Writeline( Attributes: {0}",

: T.Attributes.ToString());

Hoctyn k ¢usndeckuMm ¢daiaaM MOXKHO TIOJIydaTh W 4Yepe3 CTaTHYECKUE
MeTobl kKiacca File. bonbmmHcTBO MeTO10B 00BekTa FileInfo mpeacTaBmistoT B aToM

CMBICJIE 3epKAIbHOE OTpakeHue MeTo10B 00bekTa File.

2.4 TloToku B cucTeMe BBOJAa-BhIBOA.

IIporpammsl Ha si3pike C# BBINOJIHAIOT ONEpaIMi BBOJAa-BbIBO/IA IOCPEACTBOM
MOTOKOB, KOTOpBIE IOCTPOEHbl Ha Hepapxuu kinaccoB. [loTok (stream) — 3TO
abcTpakiusi, KOTopas TeHepupyeT M MpuHHUMaeT naHHble. C MOMOIIBI0O MOTOKa
MOKHO YHUTaTh JAaHHBIC W3 PAa3IUYHBIX MCTOYHUKOB (KJIaBHATypa, (aiin, maMsTsh) u
3aMMChIBATH B PA3JINYHbIE HICTOYHUKHU (IPUHTED, IKPaH, (aiii, naMsTh).

LlenTpanbHyt0 YacTh MOTOKOBOM cuctemMbl C# 3aHuMaer kiacc Stream
npoctpadcTBa uMeH System.lO. Kiacc Stream mpencraBnser OalTOBBI IOTOK M
ABJIAETCS 0a30BBIM JUISI BCEX OCTAJIBHBIX MOTOKOBBIX KiaccoB. [Ipon3BOIHBIMH OT
KJj1acca Stream SIBJISFOTCS KIacChl MOTOKOB:

1. FileStream — OGaliToBBIN MOTOK, pa3paboTaHHBIA i (alJIOBOrO BBOJA-

BBIBOJIA.



2. BufferedStream — 3akmrouaer B 0007109Ky OaMTOBBIM MOTOK W J00aBISET
Oydepuzanmio, KoTopas BO MHOTHUX CJIydasX YBEJIMYHUBACT IPOU3BOJUTEIBHOCTD
MIPOTPAMMBI.

3. MemoryStream — 0alTOBBIA TOTOK, KOTOPHIA HCIOIB3YET MaMATh JIsI
XpaHCHHUsI TaHHBIX.

[TporpamMmMuCT MOXKET peannu30BaTh COOCTBEHHBIC TOTOKOBBIE Kiacchl. OMHAKO

JJIA IO JaBJIATOIICTO OOJILIIIMHCTBA HpI/IJ'IO}KeHI/Iﬁ A0CTAaTOYHO BCTPOCHHLBIX ITIOTOKOB.

2.4.1 balTOBBII MOTOK.

UtoObl co31aTh 0AaWTOBBIM MOTOK, CBSI3aHHBIA C (ailioM, co3gaeTcss OOBEKT
kimacca FileStream. Ilpu sTomM B Kiacce ompeneieHO HECKOJIBKO KOHCTPYKTOPOB.
Yare Bcero UCnoyib3yercss KOHCTPYKTOP, KOTOPBIM OTKPBIBAET MOTOK JJIS YTCHUS U
(wnn) 3anucu:

public FileStream{string path, FileMocde mode);

[Tapamerp path ompenensier ums ¢aiina, ¢ KOTOpbIM OyAeT CBS3aH IOTOK
BBOJIa-BbIBO/Ia JIaHHBIX. [lapamerp mode ompenenser pexuM OTKPHITHS (aiinia,
KOTOPBIi MOJKET NPUHUMATh OJHO M3 BO3MOXHBIX 3HAYEHUH, OIPEIACIICHHBIX
nepeuncnenueM FileMode:

— FileMode.Append — npenHaznaueH 11 100aBiaeHUs JaHHBIX B KOHeEL (haiina;

— FileMode.Create — npenna3HaueH Juisi co3gaHus HOBOro (aitna, mpu 3ToM
€CJIM CYIIECTBYET (pailyl ¢ TaKMM K€ UIMEHEM, TO OH OyJIeT MPEeABAPHUTEIBLHO yIaJIcH;

— FileMode.CreateNew — mpenHasHayueH ajig co3JlaHusi HOBoro (aitna, mpu
aTOM (hailsl ¢ TAKWM K€ UIMEHEM HE JTOJDKEH CYIIeCTBOBATH;

— FileMode.Open — npeaHa3zHaueH AJisi OTKPBITUS CYLIECTBYIONIETO (paitna;

— FileMode.OpenOrCreate — ecnu aitn CymiecTByeT, TO OTKPBIBae€T €ro, B
MIPOTUBHOM CJTydae CO37aeT HOBBIN;

— FileMode.Truncate — OTKpbIBaeT CyIIECTBYIONIMH (Dailsl, HO yCeKaeT ero
JUTUHY 70 HYJISL.

Ecnu nompiTka OTKpBITH (Paiiyl okazanach HEYAayHOUM, TO TEHEPUPYETCS OJTHO

U3 UCKJTIOUEHUM



— FileNotFoundException — ¢aiiin HEBO3MOXXHO OTKPBITh 110 MPUIUHE €ro
OTCYTCTBUSI;

— IOException — (aitr HEBO3MOKHO OTKPBITh M3-3a OIMMOKH BBOJIa-BBIBOJIA;

— ArgumentNullException — umMs ¢aiina nmpeactasiser coooit null-3nauenue;

— ArgumentException — HeKOppekTeH mapameTp mode;

— SecurityException — nons3oBaTenb He 00J1a/1aeT MpaBamMu JOCTYIIA;

— DirectoryNotFoundException — HEKOppPEKTHO 3a/1aH KaTaJor.

Jpyras Bepcusi KOHCTPYKTOPA MO3BOJISIET OTPAHUYUTh JOCTYI TOJIBKO YTCHUEM
WM TOJIBKO 3aIHChHIO:

public FileStream(string path, FileMode mode, FileAcce ACCESS);

[TapameTpsl path 1 mode UMEIOT TO K€ Ha3HAUEHHUE, YTO U B MPEAbITYIIEH
BepcuH KOHCTpyKTopa. Ilapamerp access, ompezenser crnocod noctyma K (aiiny u
MOKET MPUHUMATh OJHO W3 3HAYCHHH, ONIpeIeNIeHHbIX nepeuncienneM FileAccess:

— FileAccess.Read — Tonbko urenue;

— FileAccess.Write — TOJIBKO 3aIUCH;

— FileAccess.ReadWrite — 1 ureHue, u 3ammch.

[Tocne ycraHoBneHus CBsi3M OAMTOBOrO MOTOKAa ¢ Gu3HUECKUM (Hailsiom
BHYTPEHHHH yKa3aTesb MOTOKA YCTaHABIMBAETCSA HAa HaYaIbHBINA OalT daiina.

Jlnst uTeHuss odepeaHoro OalTa W3 IIOTOKA, CBSA3AHHOTO C (DM3WMYECKUM
daitnom, ucnons3yercs meroa ReadByte( ). Ilocne mpoutenus ouepennoro Oaiita
BHYTPEHHMI yKa3zaTelb MepeMelaeTcs Ha cheaytomuii 6ant daina. Ecau 1ocTurayt
KoHet ¢aiina, To metoa ReadByte( ) Bo3BpariaeT 3HaueHue -1.

Jiist mo6GaiTOBOM 3aNMCH JaHHBIX B TOTOK HCTONb3yeTcss Mmetoa WriteByte( ).

[To 3aBepmieHnn paboThl C aiioM ero HEoOXOIUMO 3aKpbITh. JlJis 3TOTO
noctarouHo BbI3BaTh MeTon Close( ). Ilpu 3akpeiThu Qaitna 0CcBOOOXIAIOTCS
CHUCTEMHBIC PECypCHl, paHee BBIJCICHHBIC IS 3TOTO (haiiyia, 9TO JaeT BO3MOKHOCTh

UCIIOJIB30BaTh UX JIJIsl pabOTHhI ¢ ApyrumMu daiiamu.



[static veid Main(string[] args)

i try

:E ; /f Cospanve NOTOKE SANA YTEHWA W3 dadna
i FileStream fileIn =

i new FileStream("®adnCTexcrom.txt"™,
i FileMode.Open,

i g FileAccess.Read);

i / CospanWe NOTOKE ANA 3anuch B dain

i FileStream fileOut =

i new FileStream("®ainkKonwua.txt",

i : FileMode.Create,

i : : FileAccess.Write);

i int i;

j; // B uukne npoM3BOAMTCA YTEHWE OfHOro Hadna
i // W opHOBpEMEHHEA 3aNWCh COAEPNHNMOTO
i // BO BTOpOW dain

i while ((i = fileIn.ReadByte()) !'= -1}
i 5 // sanwce ouepegnoro BaiiTa B noTox
i 3 fileQut.WriteByte((byte)i);

£ /{ 3akpure dadnos

i fileIn.Close();

i : fileOQut.Close();

EE catch (Exception EX)

i i Console.Writeline(EX.Message);

B nanHom mpumepe co3narorcs aBa motoka fileln (mns yreHus GaiitoB w3
¢aiina B notok) u fileOut (ms 3amucu G6alToB M3 moTtoka B Qaiin). Kaxapii u3
MOTOKOB aCCOLIMUPYETCS €O CBOMM (QaizioM. 3aTeM B IHUKJIE MPOU3BOAUTCS
nobaiitoBoe uteHue ¢aina «PannCTexkcroM.txt» 10 MOMEHTa, Korjaa (GYHKIUs
ReadByte( ) Beprer 3Hauenue -1 (To ecth AOCTUTHYT KOHel[ (aitna). [Ipu sTom Ha
KaKJIOW UTEPAIMH IIUKJIAa CYMTHIBACTCS OJIMH OAlT M HA ATOM K€ UTEPALMH ITOT OANT
3anucbiBaercs B (Qaitn «PaiinKonus.txty. Ilocme Bcex omepanuss oba moTOKa
3aKphIBalOTCS. Bech kop, ocymiecTBisitonuii paboty ¢ (dailmamMyd 3aKIOYeH B
KOHCTPYKIMIO try ... catch. DTo mo3BoJisieT MOBBICUTh YCTOMYMBOCTH MPOTrpaMMBbI K

OIIOKaM.

2.4.2 CUMBOJIbHBII TTOTOK.



UtoOsI cOo371aTh CUMBOJIBHBIN MOTOK HY>KHO MOMECTUTh OOBEKT Kilacca Stream
(manpumep FileStream) BHyTps 00bekTa kitacca StreamWriter win oObeKTa Kiacca
StreamReader. B »TomM ciywyae OaliTOBbII MOTOK OyAeT aBTOMAaTUYECKU
peoOpPa30OBLIBATHCSA B CHMBOJIBHBIH.

Knacc  StreamWriter npenHa3sHaueH i OpraHuU3allid  BBIXOJHOTO
CHUMBOJIBHOTO MOTOKa. B HEM omnpeeneHo HECKOIbKO KOHCTPYKTOPOB. OJIMH U3 HUX
3aMKCBIBAETCS CIETYIONIMM 00pa3oM:

public StreamWriter(Stream stream);

[TapameTp stream ompenenser UMs yxKe OTKPBHITOro OaWTOBOTO MOTOKA. DTOT
KOHCTPYKTOp TeHepUpyeT UCKItoueHue tuna ArgumentException, eciam noTok stream
HE OTKPBIT IJs BbIBOAA, M uUckitoueHue tuma ArgumentNullException, eciau on
(morok) umeet null-3Hauenwue.

Jpyroii Bua KOHCTPYKTOPA MO3BOJSIET OTKPHITH MOTOK Cpazy uepe3 oOparieHus
K Qaiiny:

public Streambriter(string path);
[Tapametp path onpenensieTr uMst OTKpbIBaeMoOToO aiina.

Hampumep, co3nate sk3emiuisip kimacca StreamWriter MOXKHO ClIEIyHOUIUM

obpazom:

- fileQut =
new FileStream(
“dannHukonasea.txt
ileMode.Create,
FileAccess. Write));

W eme oqun BapuaHT KOHCTpyKTOpa StreamWriter:

new

public StreamWriter(string path, bool append);

[TapameTp path ompenensier ums oTkpeiBaeMoro aiinia, a mapameTp append
MOXKET IPUHUMATh 3HAYECHHE true — eciiv HY>KHO J100aBJIsITh JaHHbIE B KOHEL (ailna,
unu false — ecm ¢aitn He0OX0UMO TIepe3anucaTh.

Hampumep:

/f DobaBnaem cumBonw B KoHel daina
Streamiriter fileOut 1 =
: new Streamkriter(”"MoR®.txt", true);



OO0bsiBUB TakuM 00pazom nepemeHHyro fileOut 1 nmst 3amucu JaHHBIX B TIOTOK

MO>KHO 00paTuThes K Mmetoy WriteLine:

// WcnonesoBanwe Writeline
fileQut_1.WriteLine("CTpoka gna sanncu™);

B nmanHoM ciydae IS 3allMCH MCIIOJB3yeTCS METOJ, aHaJIOTHYHBIN
cTaTudeckoMy Metony kiacca Console. DTO HEMCTBUTEIBHO CXOXKHE MEXaHU3MBI
BBOJa-BBIBO/JIA.

Kiracc StreamReader nmpegHasHadeH sl opraHu3aIiyd BXOIHOTO CUMBOJIBLHOTO
notoka. OJIUH U3 ero KOHCTPYKTOPOB BBITJISIUT CIAEAYIOITUM 00pa3oM:

public StreamReader(Stream stream);
[TapameTp stream ompeaesnseT UMs yKe OTKPBITOT0 0alTOBOTO MOTOKA.

DTOT KOHCTPYKTOp TeHepupyeT uckitoueHue tuna ArgumentException, eciu
MOTOK stream He OTKpHIT Mg BBoga. CoznmaTe 3k3eMIUsip kKiacca StreamReader

MOJKHO CJICAYIOIIUM O6p&30M:

fileIn =
new StreamBeads
new FileStream(
"text.txt",
1] .Open,
5. Read));

Kak u B cimywae ¢ kimaccom StreamWriter y kiacca StreamReader ects u
APYTOil BUA KOHCTPYKTOPA, KOTOPBINA MO3BOJIIET OTKPBITH (Paiiyl HAMpAMYIO:

public StreamReader(string path);

[Tapamerp path ompegenser ums oTkpbiBaeMoro ¢aina. OOpatutbes K

JTAHHOMY KOHCTPYKTOPY MOKHO CJIETYIONTUM 00pazoM:

StreamReader fileIn =
i new StreamReader

et

(f@" c: \temp\Hukonaes. txt");
B C# cumBonbl peanusyrores koaupoBkoi Unicode. [ Toro, 4To0b1 MOXKHO
ObUI0 00pabaThiBaThb TEKCTOBbIE (halibl, CoOJAEpXKallhe PYCCKUE  CHMBOJIBI,
CO37aHHbIC, HampuMep, B BIIOKHOTE, PEeKOMEHAYeTCS BBI3BIBATH CICAYIOIMIUNA BU]

KOHCTpykTOpa StreamReader:

ncoding.GetEncoding(1251));



[Tapamerp Encoding.GetEncoding(1251) roBopur o0 TOM, H4TO OyaeT
BBITIOJIHATHCS MpeoOpazoBanue u3 kojga Windows-1251 (oana u3 moaudukanuii Kojaa
ASCII, conepxamas pycckue cumBoibl) B Unicode. Tun Encoding peanuzoBaH B
npocTpaHcTBe uMeH System. Text.

Jlis ureHus NaHHBIX M3 moToka fileln MOXXHO BOCHONIB30BaThCS METOAOM
ReadLine. Ilpu stom ecnu Oyaer nocTUrHyT KoHel (aiina, To Meron ReadLine
BepHeT 3HaueHue null.

PaccmoTrpum mpuMep, B KOTOPOM JIaHHBIE M3 OJHOTO (aiiyia KOMUPYIOTCS B

ApYroM, HO yXe C UCIIOJIb30BaHHeM KiaccoB StreamWriter u StreamReader.

static wvoid Main(string[] args)
{
- // Co3paHne CWMBONBHHMX NOTOKOB
' StreamReader fileln =
: new StreamReader(
"PannCTexcrTom. txt",
: : Encoding.GetEncoding{1251));
Streambiriter fileOut =
new Streambriter(
: "Hoewn®aiin. txt",
false);
string line;
I/ Moc TRPOYHOE CYWTHBAHWE
while ((line = fileIn.ReadLine()) != null)
1
: ff ... W 3anWce CTPOKH
fileQut.WriteLine(line);

}

: fileIn.Close();
: fileQut.Close();
}

B nmaHHOM TpEMepe OCYIIECTBISCTCS KOIMMPOBAHUE COJCPKUMOTO OJIHOTO
CUMBOJILHOTO (paiiyia B Ipyrou.

Takum o0pa3oM, TaHHBIM CIIOCOO KOMMPOBAHUS OJHOTO (haitima B Apyroi, maer
TOT JK€ PE3yJIbTaT, YTO M IMPU HCIOJIb30BAaHUU OaWTOBBIX IMOTOKOB. OJHAKO, €ro
pabota Oynet MmeHee 3 PEKTUBHOM, T.K. OYJIET TPATUTHCS JTOMOJHATEIHLHOE BpeMs Ha
npeoOpa3zoBanue OaliTOB B CHUMBOJBL. Y CHMBOJBHBIX TOTOKOB €CTh U CBOU

MMpeuMyInicCTBa. Haan/IMep, MOXHO HCIIOJB30BAaTh PCTYJAPHBIC BbIPAXKCHUA JIA

MOMCKA 33JIaHHbIX (PparMeHTOB TEKCTa B (pailie.



2.4.3 IlepeHamnpaBiieHHE CTaHJAPTHBIX MOTOKOB.

Tpemsi cTaHAAPTHBIMU TTOTOKAMHU, JTIOCTYI K KOTOPBIM OCYIIECTBIISIETCS Yepe3
ceoiictBa Console.Out, Console.In u Console.Error, moryT mnoib30BaTbcsi Bce
nmporpamMmel, pabotatonue B mpocTpanctBe uMmeH System. CoiictBo Console.Out
OTHOCHUTCSl K CTaHJAapTHOMY BBIXOJAHOMY MOTOKYy. [lo ymoiyaHHIO 3TO KOHCOJb.
Hanpuwmep, nipu Be1zoBe metona Console.WriteLine() undopmaiusi aBToMmaTuuecku
nepenaerca B motok Console.Out. CoiictBo Console.In oTHOCUTCS K CTaHAAPTHOMY
BXOJHOMY IOTOKY, MCTOYHHUKOM KOTOPOTO IO YMOJIYAHUIO SBJISETCS KJaBHATypa.
Hampumep, mpu BBOAE HMaHHBIX C KIaBUATypbhl HH(OpMAIMs aBTOMATHYECKH
nepenaercs notoky Console.In, Kk KOTOpOMy MOXHO OOPAaTUTHCS C TTIOMOIIBIO METO/1a
Console.ReadLine(). CsoiictBo Console.Error otHOCHMTCS K  ommOKam B
CTaHJAPTHOM TOTOKE, HCTOYHUKOM KOTOPOIO TAaKXE€ [0 YMOJIYAHUIO SIBIISETCS
KOHCOJIb. OJIHAKO ATH MOTOKU MOTYT OBITh MIEPEHAIPABIICHBI HA JII0O0E COBMECTUMOE
YCTPOMCTBO BBOJA-BhIBO/Ia, HAIIPUMED, HA PabOTy ¢ PU3NYECKUMHU (pailamH.

[lepeHanpaBuTh CTaHJAPTHBIA MOTOK MOXHO € MOMOINIBI0 MeToz0B Setln(),

SetOut() u SetError(), koTopsle sSBIsAIOTCS wieHaMu kinacca Console:

static void Setln(TextReader input);
static void SetOut(TextWriter output);
static void SetError(TextWriter output);

[Ipumep nepeHanpaBiIeHUs] OTOKOB MPEACTABIEH B CIEAYIOLIEN MPOrpaMMe,
JEMOHCTPUPYIOIIECH, UYTO CTaHAAPTHBIA MOTOK BBIBOJIA MEPEHAINPABISAETCS B OJIUH

(haiis1, a TOTOK BBOJIA — B JIPYTOM:



static wvoid Main(string[] args)

1

int[,] MyArray;

StreamReader file = new StreamReader(“input.txt™);
[/ Nepenanpaenedune Ha file

Conscle.SetIn(file);

string line = Console.ReadlLine();

string[] mas = line.Split(' ');

int n = int.Parse(mas[@]);

int m = int.Parse(mas[1]);

MyArray = new int[n, m];

for (int 4 = @; 1 < n; i++)

{
5 line = Console.Readline();
mas = line.Split(' '};

for (int § = @; § < m; J++)
{

L)
}

PrintArray("Wexogrnui maccus:”, MyArray, n, m);
file.Close();

MyArray[i, j] = int.Parse(mas[j]);

static void PrintArray(string a, int[,] mas, int n, int m)
{

[/ NepenanpaBnenune Ha file

Streamriter filesnew StreamWriter(“output.txt™);
Consale,Setlut I: fil!j 3

Console.WriteLine(a);

for (int 1 =@; i < n; i+

{
: for (int j=8; j<m; j++) Conscle.Write("{0} "
Console.WriteLine();

» mas[i,j]);

)
file.Close();

4. O6opya0oBaHHE U MaTEPHUAITBI

JUist  BBINOJIHEHUA J1a0OpaTOpPHOW pabOThl PEKOMEHIYETCS HCIOIb30BaTh
IIEPCOHAIBHBIA KOMIIBIOTEP CO CIEIYIOIIMMH XapaKTEPUCTUKaMHU: 64-pa3psIHbIN
(x64) nporneccop ¢ TaktoBoi yactoroit 1 I'Ti u BeIle, onepatuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE JAMCKOBOE MPOCTPAaHCTBO — He MeHee | 10, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpamMmmHOe oOecrnieueHHe: OIEpalMoHHas CHUCTEMa

WINDOWS 7 u Boie, Microsoft Visual Studio 20112 u Bbl1Ie.



5. Yka3aHus 110 TEXHUKE 0€30I1aCHOCTH

Texnuka 0Oe30macHOCTH TPH  BBHIMOJHCHWH  JTAOOpPAaTOpHOW  pabOThI
OTpeeNsIeTCsl OOIIETPUHATON ISl TOJIh30BaTEICH MEPCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTENIPHO HE TTPOU3BOIUTH PEMOHT MEPCOHAIBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJleHue MPOTrpaMMHOT0 OOECIIEUYeHHs; B ClIy4ae HEHUCIPABHOCTH MEPCOHATBHOTO
KOMIIBIOTEpA COOOILIUTH 00 ATOM OOCITY>KHMBAIOIIEMY TNEpCOHaNy JabopaToOpuu; HE
KacaThCsl DJIEKTPUYECKUX PO3ETOK METAUIMYECKUMHU TpeaMeTamu; pabodee MecTo
MOJIL30BATENs TMIEPCOHATBFHOTO KOMITBIOTEpA JOJKHO COJEPKAThCS B YHCTOTE;, HE

paspeuiacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUMHUMATD ITHITY, HAIIUTKH.

6. Metorka 1 TOpsIIOK BBITIOJTHEHUST Pa0OTHI

Jlns  BeIOJIHEHUST J1abOpaTOpHOM paboThl HEOOXOAMMO CIPOEKTHUPOBATH
MHOTOMOAYJFHOE TPWIOKEHUE, HCTOJb3ylomee ¢aiiabpl A BBOJAAa U BBIBOJA
nHpopMaruu.

Hampumep, Tpebyercs pa3pabotarh NpuiaoKeHHue, KOTOPOE TO3BOJISIET:

— TEHEpUPOBATh MATPHILY CITyYaHHBIX YUCEN C COXpaHEHHEM ee B (pailr;

— CUMTHIBATh MATPHILy U3 (haiina;

— BBIBOJIUTh MATPUILy Ha dKpaH.

JIisi  BBITIOJIHEHMSI JTaHHOTO 3aJlaHUsA-TIPUMEpa JIOCTATOYHO B OTACIBHOM
MPOEKTE pean30BaTh KiacC. DTOT MPOEKT CleMyeT CKoMmuinpoBaTh B Buue dll-
daiina. 3areM, B OCHOBHOUM MpOrpaMMe MPOCTO HEOOXOAMMO HCIOJIb30BaTh JIAHHYIO
OMOJINOTEKY.

Knacc 6ubnuotexu HazoBem Matrix. B Hem onpenenum cienyromye GpyHKINUNU:



class Matrix

{
: private float[,] matrix;
int m, n;
/I KoHcTpyETOp
public Matrix()[...|
// Tenspauus MaTpuus S3faHHOrS PAsMEP3
public void GenerateMatrix(int M, int H}[:]
é {/ CoxpaneHne CreHepwpoBaHHOR MaTpuuw B ¢ain
: public void SaveMatrix(string pFileMamE}[:]
é // 3arpysxa coxpaHeHHOW MaTpuus W3 QPaina
§ public Boclean LoadMatrix(string pFileHamEj[:]
E // BuBOp MaTpHUuN B KOHCOMNb
E public wvoid PrintHatrix(j[::
¥

Pucynox 19.1 — OcHoBHBIE MeTOMIBI K1acca Matrix.

Jluctunr merona GenegateMatrix:

{/ TeHepauwsa MaTpWUW 3afaHHOTC pasMepa
public void GenerateMatrix(int M, int N)

1
m=M;, n=Nj;
Random r = new Random(DateTime.Mow.Millisecond);
matrix = new fleoat[M, N];
for (int i =8; i < M; iHt)
. for (int j = @; j < N; j+)
: matrix[i, j] = (fleat)r.Next(leea) / 973f;
}

Pucynok 19.2 — Meron iy co3nanus MaTpULIbl 3aJaHHOTO pa3Mepa U 3all0JTHEHHS €€

CﬂyqaﬁHBIMH quCJIaMHU.

Jluctuar meroa SaveMatrix:



{/ CoMpaHEHWE CreHepMpOBaHHON MATPpHUN B dain
Fuhl{r wold Sav:Mutrix{:trinE PFilE“ﬂ.ﬂJ

5

if {matrix.Length > @}

1
if (File.Exists({pFileMName))
: File.Delete(pFileMame) :

FilaInfo F = new FileInfofpFllaName)
TextWriter tw = f.CreoteText();

tw. WriteLine(m.Tastring(}));
tw.WriteLine(n.ToString(});

for {int i = @; 1 < m; i++)
for (int j = 8; § < n; J++)
i tw.WriteLine(l.Tostring(}) + " " + j.ToString() + " " + matrix[i, §].Tostring({“c18"});

fw.ciuse{j;

Pucynox 19.3 — Mertox 11 coOxpaHEHHUST MaTPHIIBI B (Daiir.

f{ Jarpysxa COXpaHeHHOW MATpWum W3 daina
public Boolean LoadMatrix(string pFileName)

{

i if (File.Exists(pFileName})

.

i ] try

£

: : TextReader tr = File.OpenText{pFileName);
] m = Convert.ToInt32(tr.ReadlLine());

: n = Convert.Tolnt32(tr.ReadLline()}:

: matrix = new float[m, n];

: string line;

E string[] substring;

é for (int 4 =85 i < m; iH)

: for (int § = @; § < n; F++)

: i

: : line = tr.ReadLine();

: substring = line.Split(new char[] {' "}, 3);
: i matrix[i, j] = Convert.ToSingle(substring[2]);
}

? fr+close{};

E i return true;

? }

; catch

: {

: 1 return false;

. 1 3

L}

; return false;

¥

Pucynok 19.4 — Meton 3arpy3ku MaTpulibl U3 ¢aiia.



Ha puc. 19.4 npencrasnen nuctunr metona LoadMatrix. Jluctunr merona

PrintMatrix:

// Busog MaTpuus B KoHcoAb
public veid PrintMatrix()

{
: if (matrix.Length » @)
{
: for (int 1 = 8; i < m; i)
{
: for (int § = @5 § < n; j+)
: Console.Write{matrix[1i, j].ToString("E3")} + ™ ™);
: Console.WritelLine();
}
g
b

Pucynok 19.5 — Meron fuist BBIBOJA MaTPULIBI.

OcHoBHas InporpamMma Ajisd UCII0JIb30BaHUS KiIaCCa-MaTPHUIBI IIPCACTABJICHA Ha

puc. 19.6

class Program

1
5 static woid Main(string[] args)
1
: Console.BackgroundColor = ConscleColor.White;
; Console.ForegroundColor = ConsoleColer.Black;
§ Console.Clear();
E Matrix m = new Matrix();
; m.GenerateMatrix(1@, 5);
; m.SaveMatrix(“"FileForMatrix.txt");
E if (m.LoadMatrix("FileForMatrix.txt™))
§ m.PrintMatrix();
. Console.ReadKey();
i
}

Pucynok 19.6 — Pabota ¢ OMOIMOTEeUHBIM KJIACCOM.

B pesynbrare pabotel manHoro koaa Oyaetr cosnan ¢aitn FileForMatrix.txt

CIICAYIOIIETO COJICPIKAHMSL:



| s |
| AkelPad - [D:\University\UuTaemble gucumnanHeTexHoNory nporpaMMiposaiuna [114. LR Fo... l == —Eh]
@aiin  [paska Bwp Hactpoiikn Owkno  Mnamwdel  Cnpaeka
Do-\a|aBsabaXx(wvxLPLIIEX RGBT
|| FileForMatricts |
1|10 -
2|5
&
4 1 =
5 2
& 3
T 4
=1 1
101 2
11(1 3
1Z(1 4
152 0
g 2 1
b=l 2 2
162 2 1,5218911200E-001 =
11 Ins  Win 1251 (ANSI - kwprnnnua)

Pucynok 19.7 — PesynpTupyrommuii Qaiin.

Ha sxpan OynieT BeiBesieHa ciieayrolas nH(opMalus:

-

B filey//D:/University/MuTaemele ancumnavHbL TEXHOAOTAK NPOrpaMMA.., E@é]

1,131 E-mii
8 .6B84E-D01
4. 810E-D01
7. 7FOE-D01
6. 249E-D01
i . 010E+00Do
5.-385E-001
6. 886 E-002
1.,.222E-001
d,.552E-001

2. 209E-D01
4,1 7E-D01
1,501 E-D0O1
2.373E-001
1, 706E-D01
2. 054E-D01
3.279E-D01
3.422E-001
7.174E-003
8. 063E-D01

3.662E-001
4,1 7E-001
6.282E-001
3 .443E-001
7. 003E-001
?.322E-001
7.678E-001
6.177E-001
7.883E-001
2,.734E-001

11

8 .,.7360E-002
?.846E-001
1,.922E-001
1,014E+00O
2, 888E-001
3 .535E-001
7 . D40E-Di1
?-424E-001
1,.432E-002
1,418E-001

8.345%E-001
4,933E-001
8.972E-001
1,.912E-001
8,088 E-D01
3.350E-D01
8.633E-001
2,.806E-001
7.823E-001
8,171 E-D01

rs

Pucynok 19.8 — BeiBoa nporpammbl B KOHCOJIb.

BrinonauTe MHAMBUAYaIbHOE 33JaHUE, COIVIACHO INPEIIOKECHHOMY BapHUaHTY.
B kaxaom BapuaHTe HEOOXOJUMO CIPOCKTUPOBATH MHOTOMOAYJBHOE MPHUIOKEHHE
(ontumansHO 2 Moaynsi). VcxoaHble NaHHbIE B KaXXJIOM BapuUaHTE MpoOrpaMma

MoJTyyaeT U3 BXOJHOro daiina.



NuauBuayajabHoe 3a1aHKeE.

Bapuant

CtpyKTypa JaHHBIX

1

[Iporpamma paccUMTBHIBAET MPOU3BEAEHUE JIBYX MAaTpHUl, KOTOpbIE
XpaHATCS B pa3HbIX (haiinax.

2

[IporpaMMa paccuMThIBACT CyMMY JBYX MAaTpHIl, KOTOPbIE XpaHATCA B
pasHbIX (ailyiax.

IIporpaMma HaxXOIUT MAKCHUMAJIBbHBIA JJIEMEHT B JBYX MaTpuULax,
KOTOPbIE XPAHATCS B pa3HbIX (aiinax.

IIporpaMmma pacCUMTBIBAET CYMMY JUArOHAJIBHBIX JJIEMEHTOB JBYX
MaTpHUll, KOTOPbIE XPAHATCS B pa3HbIX (paiinax.

[Iporpamma paccUuTBIBA€T CyMMY OJJIEMEHTOB C UETHOHM CyMMOU
MHJCKCOB B JIByX MaTPUIaX, KOTOPbIE XPAHSITCS B Pa3HBIX (haiiax.

[IporpamMma paccUMTBIBAET Pa3HOCTb CYMM 3JIEMEHTOB MAaTpHIl, KOTOPBIE
XpaHATCS B pa3HbIX (haiinax.

[Iporpamma pacCUMTBHIBAET CYMMY D3JIEMEHTOB TIJIABHOM JUaroHalH
[IEpBOM MATPULBI U CYMMYy O3JEMEHTOB BTOPOCTEIIEHHOM JuUaroHaiu
BTOPOM MaTpHIlbl. MaTpHIIbl XpaHSTCS B pa3HBIX (aiiax.

[Iporpamma paccUMTBHIBAET CyMMY 3JIEMEHTOB YETHBIX CTOJOIIOB B JIBYX
MaTpHIlaX, KOTOPbIE XPAHSATCS B pa3HbIX (aiax.

IIporpaMmma paccuuTBIBa€T CyMMY JWArOHAJIbHBIX 3JIEMEHTOB YETHBIX
CTOJIOIIOB B JIBYX MaTpHIlaX, KOTOPbIE XPaHATCS B pa3HbIX (aiiax.

10

IIporpamma pacCUMTBIBAET CyMMY OJJIEMEHTOB YETHBIX CTPOK B JBYX
MaTpHIlax, KOTOPbIE XPAHSATCS B pa3HbIX (aiax.

11

[Iporpamma paccCYMTBHIBAET CyMMY 3JIEMEHTOB , HAXOISIINXCS B YETHOM
CTOJIOIIC W HEYETHOW CTPOKE, B JIBYX MATpHUIIAX, KOTOPHIC XPaHATCSA B
pa3HbIX (aitnax.

12

[Iporpamma paccUMTBIBAET CYMMY DJJIEMEHTOB YETHBIX CTPOK H
pacmoIOKEHHBIX Ha BTOPOCTEIICHHOMN JHUaroHaiu B 00eMX MaTpulax,
KOTOpBIE XPaHATCS B Pa3HbIX (ailnax.

13

IIporpamma paccyuThIBa€T NPOU3BEICHHUE DIIEMEHTOB B JIBYX MaTpUILax,
KOTOpbIE XPaHATCA B pa3HbIX (ainax.

14

[Iporpamma paccuMTBIBAET CyMMY II€pBOM MAaTpULBl M  MATpPHIBI
TPAaHCIOHUPOBAHHON OTHOCUTENBHO BTOpOi. O0e MaTpHIlbl XpaHITCS B
OTJEJIbHBIX (haimax.

15

[Iporpamma paccuuThIBaeT MPOU3BEICHUE DJIEMEHTOB JIMArOHAINA MIEPBOM
MaTpPHUIIBl U CYMMY BCEX AJIEMEHTOB BTOPOI MaTpuilsl. O0e MaTpUIlbl
XpaHATCs B OTJENbHBIX (haiiax.

16

IIporpamma pacCUMTBIBAET CyMMY OJJIEMEHTOB YETHBIX CTPOK B JBYX
MaTpuIax, KOTOpblE€ XpaHATCA B pa3HbIX (ainax.

17

IIporpaMma HaXOIWT MAKCHUMAJIBHBIA JJIEMEHT B JBYX MaTpULax,
KOTOPBIE XPaHATCS B Pa3HBIX (ailiax.




Bapunant CTpyKTypa JaHHBIX

18 IIporpamma paccUMTBIBAET CyMMY JJIEMEHTOB YETHBIX CTPOK H
pacroIOXKEHHbIX Ha BTOPOCTENIEHHOHN JHMaroHaiu B 00eux MaTpuuax,
KOTOPBIE XpaHSTCs B pa3HbIX (paiinax.

19 IIporpamma paccuMTBIBAET CYMMY II€pBOM MATpPULILI M MaTPUILIB
TPAHCTIOHUPOBAHHOW OTHOCUTENIbHO BTOpoil. OOe MaTpuIlbl XpaHATCS B
OTJEJIbHBIX (haimax.

20 [IporpaMmma paccuMTHIBAET TMPOU3BEACHUE JBYX MAaTpHIL], KOTOPBIE
XpaHATCS B pa3HbIX (haiinax.

21 [Iporpamma paccCUMTBIBAET CYyMMY 3JIEMEHTOB YETHBIX CTOJOLIOB B JIBYX
MaTpHIax, KOTOpbIE XPaHATCA B pa3HbIX (aiiax.

22 IIporpamma pacCYMTBIBAET CyMMY JUArOHAJIBHBIX JJEMEHTOB YETHBIX
CTOJIOLIOB B ABYX MaTpuIllaX, KOTOPbIE XPaHATCS B pa3HbIX (ailax.

23 [IporpamMmma pacCUMTHIBAET MPOU3BEAEHUE DIEMEHTOB AUATOHAIIN MIEPBOU
MaTpHULbl U CYMMY BCEX 3JIEMEHTOB BTOpOM MaTtpulbl. O0e MaTpuLbl
XpaHATCS B OTJENbHBIX (haiax.

24 IIporpaMmma paccUMTBIBAET CYMMY OJJIEMEHTOB C YETHOM CYyMMOW
WHJICKCOB B JIByX MaTpPHIIax, KOTOPHIC XPaHITCA B pa3HbIX (ailiax.

25 IIporpamma paccUMTBHIBAET PA3HOCTh CYMM 3JIEMEHTOB MaTpPHII, KOTOPHIE

XPpaHSITCS B pa3HBIX (haiimax.

7. ConepxkaHue oT4eTa u ero popma

Otyet no 1abopaTopHOM paboTe TOIKEH COACPKATh:

1. Homep u Ha3zBanue nabopaTopHOI pabOTHI.

2. llenu nabopaTopHOi pabOTHI.

3. OTBeTHI HA KOHTPOJIBHBIC BOITPOCHI.

4. Dxpanaesie GOpMBI W JUCTHHT TPOTPAMMHOTO KOJA, ITOKA3bIBAIOIINE

MOPSIJIOK BBITIOJTHEHUS J1a00paTOpHOM pabOThI, U pe3yIbTaThl, MOTYYEHHBIE B X0J1€ €€

BBIITOJIHCHUA.

OT4er O BBINOJHEHUH JTAOOPATOPHOM pPadOThl B MUCBMEHHOM BHJIE CHAETCA

IMpCrnoaaBaTCiro.

8. KoHTposibHBIE BONPOCHI

1. Kakue kiacchl st paboThl ¢ (pailyioBoil CUCTEMOI Bbl 3HAETE?




2. Yto Takoe cOopka?

3. Kak onpenenuth NpoekT Mo YMOJTYaHUIO B MHOTOMOIYJIbHOM PeIIeHUN ?

4. Kakue KJ1acchl OTBEUAIOT 32 MpejicTaBieHue (aityioB B mporpamme?

5. Yro Takoe notok? Kakue TUIIbI KJ1aCCOB MOTOKOB UCIOJIb3YIOTCS TIPH
pabore ¢ ¢aitnamu?

6. OnummuTre Mocaea0BaTeIbHOCTh JEHCTBUN MPU HEOOXOIMMOCTH 3aIlncaTh

OJIHy CTpOKY B (aiin. [IpuBeauTe npuMepsl UCTIOIB30BAHUS PA3IMYHBIX KJIACCOB.

9. Cniucok nurepartypbl

Jliist BBINIOJIHEHUS 1a00paTOPHOU paboThl, MPU MOATOTOBKE K 3aLIUTE, & TAKXKE
JUIsL OTBETA HA KOHTPOJIBHBIE BOIPOCHI PEKOMEHIYETCS HMCIOJIB30BATh CIEAYIIHE

HUCTOYHUKHU: [5], [6-8].



JIABOPATOPHA S PABOTA 15. PELIIEHUE BbIUUCJIUTEJIBHOM
3AJJAYM C IPUMEHEHUEM ®AJIOBOI'O BBOJIA-BBIBOJIA.

1. Llenb u conepxanue

ens maGopaTopHO¥l pabOTBHI: HAYYUTHCS HCIOIH30BATH BO3MOKHOCTH
(aiiI0BOr0 BBO/IAa-BHIBOJIA IS PEIICHHS MPAKTUYECKUX 3a1a4.

3anmauu 1ab0paTopHO PaObOTHI:

— HAYYUTHCS MPOSKTUPOBATH MPWIOKEHUE VIS PEaTH3AIIUN XPAHCHUS JaHHBIX
MIPOTPAMMBI;

— HAy4HTHCS TIPOU3BOJIUTH BBIOOP ONTHUMAIBHBIX WHCTPYMEHTOB JIJIS

oOecreueHus ceprualn3anuu.

2. TeopeTnueckas 4acThb

[lepen BeIMOSIHEHWEM J1abopaTOpHOW pabOThI HEOOXOJAMMO TOBTOPHUTH

TEOPETUUECKHUI MaTepuai J1abopatopHoii padoTel Nel9.

3. OGopynoBaHHE U MaTePUATTBI



Jlnis  BbIMONIHEHUST Ja00OpaTOpHOl pPabOTBHl PEKOMEHIYeTCS HCIOIb30BaTh
MEPCOHANILHBIN KOMITBIOTEP CO CIEAYIONMMHU XapaKTEePUCTHKaMU: 64-pa3psIHblil
(x64) npoueccop ¢ TaktoBoit yactoroi 1 I'Ti u Bele, onepatuBHas namsath — 1 '0 u
BBIIIIE, CBOOOJHOE MAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduueckoe
yctporictBo DirectX 9. IlporpammHoe obecniedeHue: oOmnepallioHHas CUCTEMaA

WINDOWS 7 u Brimite, Microsoft Visual Studio 20112 u Breite.

4. Yka3aHus 10 TEXHUKE OC30I1aCHOCTH

TexHuka  O€30MAaCHOCTH MpPU  BBHINOJHEHUU  JTAOOPATOPHOM  pabOTHI
oTpeseNsieTcs] OOIIETPUHATON ISl TOJIb30BaTeIe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMoCTOSTENBHO HE MPOU3BOAUTH PEMOHT NMEPCOHAIBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJajJeHUue MPOTPaMMHOT0 00ECIICUEHHS; B Clydae HEUCIPABHOCTH MEPCOHAITBHOTO
KOMIIBIOTEpAa COOOIIUTH 00 ATOM OOCIY)KHMBAIOIIEMY IIEpCOHAITY J1abOpaTOpHH; HE
KacaTbCsl DJIEKTPUUCCKUX PO3ETOK METAUIMYCCKUMHU TPEeIMETaMH; pabodee MeCTo
MOJIB30BATENSI TIEPCOHATBPHOTO KOMITBIOTEPA OJDKHO COJNEPIKAThCS B YUCTOTE, HE

paspeuiacTcAa BO3JIC IICPCOHAJIBHOT'O KOMITBIOTCPA IPUHUMATD ITHUITY, HAIIUTKH.

5. Mertoauka u opsiIOK BBITIOJIHEHUST Pa0OThI

1. Co3naliTe KOHCOJIBHOE MPUITOKEHUE.
2. BpInonHuTe MHOUMBUIyabHOE 3a/JaHue. B KaxIoMm 3amaHuu HE0OXOJIMMO

peann30BaTh BHIYHUCICHUE 3HAYCHUN (PYHKITUU
f(x, ¢ 3agaHHbIMU maraMu Ax u
y)

Ay Ha 34JdHHBIX JAHWAIla30HaX HW3MCHCHHA HC3ABHCHUMBIX IICPCMCHHBIX [)CO;X]],

[J’o;Y1]-

3. Heob6xoaumo peann3oBaTh COXpaHEHUE PACCUUTAHHBIX 3HAUEHH B (paiine.



NuauBuayajabHoe 3a1aHKeE.

Bapuant

BBIpa)KeHI/Ie JJIA BBIYUCIICHUA

1

f(x,y)=a-sin(x)+b - cos(y) Ax =0 1 Ay ~0,1:
¥ €[-5;5]; 7 °[-5:5].

2 f(,y)=a-x-sin(x+ y)|+b-x [cos(y + |; Ax=0,1; Ay=0,1;
x)
x €[-1;10]; ¥ €[-5;5].
3 f (x,y)=a2-sin3(x+y)+Kv3-cosz(X+ . Ax =0,01; & =0,01;
X E[—2;2]‘ Y @6_22]‘ \ ‘
4
Sy =a cosU—Ax =0.01} A Z0.01:
x €[-2;2]; YVH[-2;2].
5
fx,y)= a\AstQAAH \/-GQS@AF@—)L Ax ~0,01: Ay—OOl
x €[-2;2]; YVH[-2;2].
6 f— . 1 . . .
f(x,y)—c\z/_esmpx,)#x+b cos(y)+ b y;AX=O,01;Ay=O,01;
X €[-2;21 S[-2;2].
7
S, y)= x€+y ny Ax =0,01; Ay_()()l
x €[-2;2]; ¥ S[-2;2].
8 f(x,y)=a-sin(x)+b - cos(y) Ax Ay _
- =0,1; 0,1;
X €[.5;5]; ¥ [-5:51.
9 fx,y)=a- e. in(x jL)J_tL-x-cos(y+x); Ax = 1 Ay=0,1;
x €[.5;5]; A€ [5450.
10 _ _
fx,y)=a x+yv+b x y;%#),m; Ay 0.01:
x er2]; Wig22) | ]
11 _
f(x,y)—ay\#sm(x)+a x+b\/cos(v)+b V. Ay —0.01: Ay:O,Ol;
x €1.2:01: M2 | |
12
fx,y)=a- es1n(x)+a x+b-cos(y)+b-y LAY —0,01; Ay—O,Ol;
X €[-2;2]nY S[-2;2].
13
S, y)= xé"‘)’ ny Ax =0,01; Ay =0,01;
x €[-2;2]; ¥ S[-2;2].
14 f,y)=a- sm(x)+b cos(y) Ax =01 Ay_()l
x €[.5;5]; ¥ €[-5;5].
15 f,y)=a-x-sin(x+ y)|+b-x [cos(y+ |; Ax=0,1; Voo,1;
x)

X €[-1;10]; ¥ €[-5;5].




16

fy)=a-(c+y)-sin@)+b-(x=y)-cos(y). Ax— 1. & -0 .
X €[-5;5); ¥ °[-55).

17 f,y)=a-x+b- cosz(y+x) Ax =0,05: Ay—OOS
X €1:2:2]; ¥ S[-2:21.

18 — 2. p2 g - |
fx,y)=a ) sm(xb+ a Cos(y);Ax=O,01; Ay:O,Ol;
X €[-2;2]; ¥ T[-2;2]. A

19 f,y)=a-x{sin(x+ y)+b-x |[cos(y + ;AxZO,l; AyZO,l;

x)

x €[-1;10]; ¥ €[-5:5].

20 f(x,y)=a-sin(x)+b - cos(y) Ax =01 Ay_01
¥ €[-5:5]; ¥ °[-5:5].

21| fy)=a® - sin’(x + y) + B - cos’(x + 1) . Ax —0,05: A 005
il S2d N 1 S22 O |

22 f,y)=a- sin(x)+a-x+b cos(y)+b-y L Ax 001 Ay—OOl'
X €[-2:2]; )je _2-2_ \/‘ ‘

23
f(x,y)=a x+y" +b x*—y Ax 0,01 Ay—O,Ol;
x €-2;23; ¥ S[-2;2]

2 Sy =@ x4 b y—fsin(x) +cos0) . Ax _go1. A _o.01.
X €[-1;1]; ¥ S[-1;10.

25

S, p)= \/x + ) 2xy Ax =0,01; Ay =0,01;
¥ €[22 7 T[22

7. Conmeprkanue otueTa u ero opma

Otuet 1o J1abopaTopHOU pabOTe AOIKEH COACPIKATh:
1. Homep u Ha3zBaHue 1abopaTopHOil pabOTHI.

2. llenn mabopatopHOt paObOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

4. Dxpanabsie GOpMBI W JUCTHHT TPOTPAMMHOTO KOJa, IMOKA3bIBAIOIINE

MOPSJIOK BBITMIOJTHEHUS J1ab0paTOpHOI pabOThI, U pe3yIbTaThl, MOJTYUYEHHBIE B X0J1€ €€

BBIITOJIHCHUA.




OT4eTr O BBIMOJHEHWU JTAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIE CIIAeTCA

IMpCIo4aBaTCIIto.

8. KOHTpOoIbHBIE BOITPOCHI

1. YUto takoe notok? Kakue kiacchl TOTOKOB Bbl 3HaeTE?

2. Kakwue kiaccel npoctpanctBa System.IO npenna3zHaueHbl 11t paboThI ¢
Karajoramu?

3. Kakue knaccsl npoctpanctsa System.IO npenHa3zHayeHsl 1iist pabOThI C
oOBeKkTaMu (paitioBoi cCUCTeMBI — (haiimamu?

4. Kak nepeHanpaBuTh CTaHAAPTHBIA KOHCOJIbHBINA MTOTOK?

5. [Nosicaute pasuuity mexay kiaccamu File u FileInfo?

9. Cniucok nurepartypsl

Jsist BbITIONTHEHUS 1a00paTOPHOM paboThI, TP MOATOTOBKE K 3aITUTE, a TAKXKE

IJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA MCIIOJIB30BATH CIICAYHINC

HWCTOYHHUKHU: [5].



JIABOPATOPHAA PABOTA 16. CO3JAHUE ITPMJIOXKEHUA 110
TEXHOJIOI' M1 WINDOWS FORMS

1. Llenb u conepxanue

Iens mabopaTopHOil pabOThI: HAYUYUTHCA CO3/AaBaTh mpmioxkeHue Windows B
cpene MS Visual Studio m nporpamMMupoBaTh aJITOPUTMBI C HCIIOJH30BAHUEM
MPOCTHIX PJIEMEHTOB YIPABIICHUS.

3amauamu 1a60paTOPHON pabOTHI SABIISIOTCS:

— pa3paboTka npuinoxeHus ¢ ucronb3zoBanueM Windows Forms,

— U3y4YCHHE OCHOBHBIX YICHOB Kiacca Form;

— 00paboTKa COOBITHIA OT MPOCTHIX AITEMEHTOB YIIPaBICHUSI.
2. TeopeTnueckas 4acThb
daiinoBas cTpykTypa npoekra MS Visual Studio B ciiyyae ucCnosib30BaHHS

tuna noekra Windows Form Application BeIMISIAMT crieayronmMm oOpa3oM (puc.

21.1):



Solution LR1 {1 projeck)
SR ITY
El & Properties
' 4] AssemblylInfo.cs
_:h Resources.resx
: _J Settings .settings
] 3] References
= j Forml.cs
%] Formi.Designer.cs
“] Forml.resx
':ﬂ Program.cs

BB

Pucynok 21.1 — Bun okna Solution Explorer ans Windows Form Application.

@aiin Program.cs cogeput knacc Program u craruueckuii merog Main(), ¢

KOTOPOr0 HAYMHAETCS BBINOJHEHHUE prioxeHus (puc. 21.2).

F using Systerm:
using Svstem.Collections.Generic;
u=ing Syvstem.Ling:

~using System. Tindows. Forms:

Fl namespace LR1

{
= static class Program

d

= A wsurmmarys

' The main entry point for the application.
Jf S sunmmar vy
[3TAThread]
static void Main(}
i

{1}

Application.EnableVisualStyles();
Lpplication.SetCompatibleTextRender inglefault (false) ;
ipplication.Buninew Forml()):

Pucynok 21.2 — JIuctunr Program.cs.

B camom nHauane ¢aiina Program.cs BeITIOTHSAETCS OOBSBICHUE HCTIOIB3YEMbIX
MPOCTPAHCTB UMEH C MUCIOJIb30BAHUEM USINng.
Kinacc Program conepxut meton Main(), KOTOpBIN HCHOIB3YsI CTaTUYECKUI

Meroa Run kiacca Application co3maer ¥ BBIBOAUT Ha 3KpaH TJIABHYIO (opmy

npuioxenus: Application.Run (new Form1()).



Takum  oOpa3om, peanu3yeTcss OJWH W3  MPUHIUNOB  OOBEKTHO-
OPUEHTHPOBAHHOI'O MPOrPaMMHUPOBAHUSA: pa3rpaHudyeHHe oOs3aHHOCTEH  (T.e.
KaXXIBIH KJIacC BBIMOIHAECT MUHIMAJIBFHO BO3MOXXHOE KOJTHUYECTBO ONEPaInii).

Knacc rtmaBao#t ¢opmbl Forml (mo ymMomuaHuio) TPEACTaBICH JIBYyMS
cBs3aHHbIMU CH#-daiinamu. s oToOpaxenus conepxumoro Forml.cs HeoOxoaumo
HIEJIKHYTHIIPaBOM KHONKOM MBIIIM B OKHE MPOEKTUPOBAHUS IJIaBHOM (opmbl Ha
camoii ¢popme niu Ha nuktorpamme Forml.cs B okne Solution Explorer (puc. 21.1) u
B MTOSIBUBILIEMCSI KOHTEKCTHOM MEHIO BbIOpaTh MyHKT «View Codey.

JIuctunr Forml.cs npeacrasien Ha puc 21.3.

FEusing System:
using System.Collections,Generic:
using System.ComponentHodel;
using System.Data;
using Syscem.Drawving;
IMpocTpascisa HMEH, -ﬂ,‘_)’lng Ayschm Ling
using System. Text:
BOZMO#HOCTH HKOTODBIX “using System.Windows.Forms:

TOCTYTIHEL Aa
espace LE1

e

public partial class Forml
{

=1 public Forml ()
IMpocTpancTBO HMEH {

nprIOES {rrpcrpa*.nmr:‘r InitializeComponent () ;

MOEST ODBEBIETE CEBOH | ¥

coDcTEeHHBIE OpOCTpaHCTER !

Pucynok 21.3 —JIuctunr Forml.cs.

KoHcTpykTOop,  CO3maHHBII 1O ~ YMOJYAaHHUIO,  BBI3BIBAET  METOJ
InitializeComponent,  KOTOpbIii  ompelne’leH B  COOTBETCTBYIOLIEM  (paiiie
Form1.Designer.cs (puc. 21.1).

DTOT METO/ CO37aeTCsl aBTOMATUYECKH, B HEM OTOOPa)KalOTCs BCE U3MECHEHHS,
MPOU3BOAMMBIE IPOTPAMMHUCTOM B OKHE BU3YaJIbHOTO MIPOECKTHUPOBAHUS (POPMBI.

[IpocTpancTBa MMEH, AOCTYIHBIC IS UCTIOJIB30BaHUS, OOBSBISIOTCS B Hayae

(aiina.



System sBisiercst 0a30BBIM TPOCTPAHCTBOM HMMEH — B HErO0 BXOMST BCE
OCTaJIbHbIE THUIMBI U TPOCTpPaHCTBO MMEH. KoHcTpykius using System; B Hauaie
¢aiina mporpaMMbl yKa3blBa€T Ha TO, 4YTO BECh MPOrPAMMHBIA KOjA OyAeT
BBITIOJTHATHCSI B JIAHHOM IPOCTPAHCTBE MMEH, MO3TOMY MPHU HMCHOJb30BAHUM TUIIOB
(manpumep Int32), ompeneneHHbIX B MPOCTPAHCTBE System HET HEOOXOAUMOCTH
yKa3blBaThb CcamMO WM MPOCTpPaHCTBa (TO €CTh HET HEOOXOJUMOCTH MHUCATh
System.Int32).

[IporpaMMuCT MOMKET CaMOCTOSTENbHO BBOJUTH MPOCTPAHCTBA HMEH IIPHU
HaIMCaHUU MTPUIIOKEHUM.

OO0pabdorka coObITHI B pexuMe NMPOeKTHPOBaHMSA. OKHO MPOECKTUPOBAHUS
rJaBHOM (opmbl mipuioxkeHus: (puc. 21.4) MOXHO OTKpPBITH JBAXK/bI IIETKHYB Ha
nukTorpamMmme Forml.cs B okHe Solution Explorer (puc. 21.1). Ilpu 3ToM oTkpoetcs
Bkiaaka Forml.cs [Design].

OKHO CBOWCTB NPUMET BUJI, TOKa3aHHBIN HA pUCyHKE 21.4.

Form1 System.'Windoves, Forms.Farm -
=i [E]
Lacked Fake =
Mairdenustrip {none)
MazximizeBox Trus
MazxirmumSize 0;0
Mirimizegion: Trus
MirimurriSize 0;0
Cpacity 100%:
[ Padding 0;0; 00
Right TolLeft Mo
Right ToLeftLayout Fals=
Showicon True
ShowinTaskbar True
Size 419; 301
Sizearipstyle ALt
StartPasition WindowsDefautLocation
Tag S
Texk Forml
TopMost False: -
Text
Thie bext assodabed with the comcral.

Pucynok 21.4 — Bun oxna Coiicts (Properties) B peskuMe MpoeKTUPOBaHUS

b opMBI.



Kuomka " mo3BOJIIET OTOOpPA3UTh CIHUCOK COOBITHH, XapaKTePHBIX IS
AJIEMEHTAa YIPABJICHHS, aKTHBHOTO B JaHHBIM MOMEHT B OKHE IPOCKTHPOBAHMS.
Hampumep, eciiu BeIIEAUTH TJIaBHYIO0 (OpMY MIPUIIOKEHUS, TO OTOOPA3ATCSA COOBITHSA,
XapakTepHsble [uis Kiacca Form.

JUist oTpabOTKM MEXaHHM3Ma PErHCTpaluu COOBITUH, PacCMOTPUM OOpabOTKY
HanOoJIee MPOCTHIX COOBITUI — COOBITHI OT MBIIIIH.

Jlns  noGaBiieHust 00paOOTYMKA COOBITHS MBIIIKM  HEOOXOIUMO BBIOpaTh
cootBercTBytomee cobObitue (Click, DoubleClick, MouseEnter, MouseLeave,
MouseDown, MouseUp, MouseMove,. MouseHover, MeaseWheel) u nBaxmbl
IICJIIKHYTh Ha TI0JIe, PACTIOJ0KEHHOM B COCEIHEM OT HEro CTojOIe B OKHE CBOHCTB
(TakuM 00pazoM 00pabOTUMKY MPUCBOUTCS UM MO YMOJYaHWI0). B naHHOM moie
MOXHO BBECTHM CBOE€ Ha3BaHHE JJsi HOBOTO o0O0paboTumka, WU BbIOpaTh U3
BBINIAJAIOIETO CIIUCKA YKE CYIIECTBYIONINE 00paOOTUNKH.

[Tocne peructpammm coObiTusi B OKHe «Properties», aBTOMaTHYECKH
n00aBIsOTCST  CTpoku koma B (Qaitner  Forml.Designer.cs  (peructpupyercs
oOpaboTunk coObiTusi) U Forml.cs (moOaBisieTcAMETON, AaCCOLMUPOBAHHBIN C
JTAHHBIM COOBITHEM).

dopMa TPWIOKEHUS JODKHA OBITh (PYHKIIMOHAIBHOW W MaKCHMAaJIbHO
OProHOMHYHON. TakWe TPOCThIC BEIM, KaK I[BETOBbIC KOMOWHAIIUH, pa3MEphbI
mpudTOB U OKOH MOTYT CJielaTh NMPUIOKEHHE HAaMHOTo Oojiee MpUBJICKATEIbHBIM
IUISL TIOJIh30BaTESI.

B cnywae ecnmu cBoiictBo Icon Qopmbl ycraHoBiIEeHO, a Il  CBOWCTBA
ControlBox He yka3zano 3HaueHue false, To 3Ha4OK MOSABUTCS B JIEBOM BEPXHEM YTy
dbopmbl. OOBIYHO MPUHATO YCTAHABIMBATH 3/IECh 3HAUYOK MPUIIOKEHUS.

CaoiictBo FormBorderStyle 3amaer Tun pamku, KOTopas MOSIBISETCS BOKPYT
dbopmel. [l atoro wmcmosb3yercs nepeuncienne FormBorderStyle. Jlomyctumbie
3HAQYEHUS]  ITOTO  MEPEUHCIICHUS: Fixed3D, FixedDialog, FixedSingle,
FixedToolWindow, None, Sizable, SizableToolWindow.

JIyist BBIOTTHEHUST Ta00OpaTOPHOH paboThl MOTPEOyeTCs OCHOBHAS HH(POPMAIIHSI

0 COOBITUAX MBIILIIH:



Bce 00paGoTumku  COOBITHII  MBIIIKM ~ TNPUHUMAIOT TapaMeTp  TUla
MouseEventArgs. Iloctynatommii Ha BXx0a 00paboTymka COOBITHH MBI OOBEKT
tuna MouseEventArgs mo3BOiS€T MONYYUTh JOMOJHUTENbHYIO HH()OpPMALUIO O

JIEACTBUM MBIIIIH, ITyTEM BBEJICHHS psiia CIIEUAIbHBIX WICHOB Kjacca (Tabu. 21.1).

Ta6muma 21.1 — CotictBa Tuna MouseEventArgs

CBOICTBO Omnucanue

Button ConepxuT nH(pOpMaIIMIO 0 TOM, Kakas KJIaBuIIa
OblJIa Ha)kKaTa, B COOTBETCTBUHM C OIpEICICHUEM
nepeunss MouseButtons

Clicks Conepxxut nH(POPMAIHIO O TOM, CKOJIBKO pa3 ObLIa
Ha)kaTa ¥ OTITYIICHA KJIABHIIIA MBITITH

Delta Conepxut nH(popManuIo co 3HAKOM,
COOTBETCTBYIOIIIEE YUCITY IIEITIKOB,

MMPON30MCAIINX ITPHU BPpAIICHUHN KOJICCMKA MBIIIH

Conepxut nHOpMaIUIo 0 KoopauHaTe X

X
Y

Conepxut nHopMaiuio o koopauHate Y

3. O0opynoBaHue U MaTepUaIIbI

JIist  BBINIOJIHEHUS J1a0OpaTOpPHOW pabOThl PEKOMEHIYETCS HCIOIb30BaTh
MEPCOHANIBHBIN KOMIIBIOTEP CO CIEIYIOUUMHU XapaKTepUCTUKaMU: 64-pa3psiaHblii
(x64) potieccop ¢ TakToBoit yactotor 1 I'T'1 u Beiie, onepaTtuBHas mamsaTh — 1 I'0 u
BbIIIE, CBOOOJHOE JAMCKOBOE MPOCTPAaHCTBO — He MeHee | [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecriedeHue: oOIepalyoHHas CUcTemMa

WINDOWS 7 u Brriitte, Microsoft Visual Studio 20112 u Briitte.

4. Yka3aHus 110 TEXHUKE OC30I1aCHOCTH

TexHuka  O€30MaCHOCTH MpPU  BBINOJIHEHUH  JAOOPATOPHOM  pabOThI
ornpeaenseTcss OOLENPUHATON IJii MOJb30BaTeNel MEePCOHATBHBIX KOMIIBIOTEPOB.
CaMOCTOSTENBHO HE POU3BOJAUTH PEMOHT MEPCOHAIBHOIO KOMIIBIOTEPA, YCTAHOBKY

" YJAJICHHUC ITPOTPaMMHOIO O6CCHC‘-ICHI/IH; B CJIy4a€ HCUCIIPABHOCTH IICPCOHAJIBHOTO




KOMITBIOTEpa COOOMIUTH 00 ATOM OOCTYXHBAIOIIEMy IIEpCOHATY JabopaTopuu; HE
KacaTbCs DJEKTPUUECKUX PO3ETOK METATMYCCKHMHU IIpeaMeTraMu; pabodee MecTo
MOJIB30BATENSI TIEPCOHATBPHOTO KOMITBIOTEpA TOJDKHO COJNIEPYKAThCS B YUCTOTE, HE

paspeuiacTCs BO3JIC IICPCOHAIIbHOI'O KOMIIBIOTCPA IIPUHUMATD IMUITY, HAITUTKH.

5. Meroarka u opsiIOK BBITIOJIHEHUST Pa0OThI

1. Coznaiite B cpene pazpadorku MS VS mpoekt. B kauecTBe Tuma mpoekra
BeIOpaTh «Windows Applicationy (wm «Windows Forms Application» B
3apucumoctr oT Bepcuu .NET Framework)

2. Ilocne co3maHus U COXpaHEHHUs MPOEKTa HM3MEHUTE MPOrpaMMy TaKUM
o0pa3oM, 4TOObl KOOPAMHATHI Kypcopa MBI BBHIBOAWINCH B 3arojIOBKE TJIABHOTO
OKHA TIPHJIOKCHHUS.

Jlist aToro B 00pabOTYMK COOBITHS JBUIKEHUS MBIIIA HaJl OKOHHOU (hopmoii
(MouseMove) 1o6aBbTe CTPOKY KOJIA:

Text = string.Format("Koopnunatsr: {0}, {1}", e.X, e.Y);

3. Jlo6aBsTe TekctoBoe mosie (TextBox) B pexume pa3paboTku (sl STOTO
HE0OXO0IMMO KCIIOIH30BaTh MAaHEeNh JJIEMEHTOB yipasieHus « ToolBoxy). Jlomomaute
00pabOTYMK [JBIKEHUS MBIIIM TakUM O0pa3oM, YTOOBI B TEKCTOBOM IIOJIE
oToOpakamach CyMMa KOOPAMHAT yKa3aTessl MBIIIIH.

4. PaboTaroliyto nporpaMmmy He0OX0IUMO MPEACTAaBUTh MPEMNO1aBaTENIO.

5. Tlocne STOTO BBHIMOIHUTE WHAMBUIYATbHOE 3aJaHUE B COOTBETCTBHE C
BapuaHTOM. B KaxaoMm 3ajaHMM HEOOXOJIMMO BBIBECTH 3HAUCHHE BBIPAKCHHUS,
MIPEIBAPUTEITHLHO BBE/IS 3HAUCHUS IEPEMEHHBIX B COOTBETCTBYIONINE TEKCTOBBIE TIOJIS
GbopMBI TIABHOTO OKHA MPWIOKEHHs. Pe3ynbrar BBEIBOAWTCS B 3aroJiOBOK OKHA B
OTBET Ha Ha)KaTHE KHOMKH (KHOMKY TaKXe He0OXO0UMO MTOMECTUTh Ha hopMmy).

6. [l BBIMOSMHEHWS WHIWBHUAYAIBHOTO 3aaHUsS HEOOXOIMMO HCIOJIb30BaTh
MareMatuyeckue (GyHKIHUUA, KOTOpbIE JOCTYMHBI B BHUJIE€ CTAaTUYECKUX METOOB
kjacca Math.

NuauBuayaabHoOe 3a1aHKe.



[lepen BbIMOTHEHWEM 3aaHus TPEOYeTCS CaMOCTOSTENBHO OMPENCTUTh
3aKOHOMEPHOCTh M3MEHEHUS YICHOB MOCIIEIOBATEILHOCTH, YTOOBI IPUMEHHUTD ITHKI,

YCJIOBHBIN OMepaTop WM, €CJIM NOoTpeOyeTcs, onepaTop BeIOOpa.

Bapuanrt | BeipaxxeHue 1Jis1 BBIYMCIICHUS

I Z = /‘Q"j +\/"5‘—‘x + cos(y)‘
w

2 F:\/W-x+\/b>3—%r2+cos(y)‘

3 A=—-d- " + ‘sin(e) - COS(V)‘

=)

U =

N Tinz('g ) + cos(y) ‘
w

w
t=1g(f)—e+sin(_ )+
g eﬂsm% \/ﬁ

6 _h—e . .
V—m+‘s1in(f)+\ﬂsmfb7”

7 | o=sin +p_i)—o1+‘ sin( /) +\Amdﬁ”

8 . a1z . .
E =sin(hl1+ —v6 +sin(h3) +
( 1 |f) ‘ (h3) /‘5111(27 7”

9
Z =z axl+ \€7+£—‘x+cos(as_9+yp
\| y
10 :
RES = arg01 — arg02 +|sin(arg03) + \\ arg04

Ntargls ya FaVa 2N
argo ™~ =1gtarg 02)

11
U=v—e 2 |cos(arg3) +\\

cos(g - q)

—e 4-‘ sin(e) + \A&H

12 t=W+

13 Z:z-cos(y)+\/e7—|x+cos(as_9+yp

14 R = g +[sin *(e) + cos(y)|- cos(s + g)

15 — o vexs 2
F sm(T) xw r+cos(y)‘




16 gmfwj@

F
res = —e+t
cos(w) e
17 = W+M — +‘ sin(e) +\/‘W— 6”
In(20-x) W
18 = W+w—£+‘sin(e)+\/‘W—€”
In(20-x) W_ ‘
19 1 p Voo x il b+ coso |
20 |
e L2
+ _ e
V' —e M +cos(arg3) +\\l‘
21

U =

a _del /‘“Ig(q

22 | posing” ) x4 B - X 4+ cos(y)

— in(12 * arg3) | \//H|
23 v:‘\‘/e_2-\/sm —4 +|cos(arg3)+ t|
e _2-1
24 [ w
e sin
res=__ I —e+ (t)
cos(w + e) 25+ /e

25 az cos(g-q

t= /q?; )—g+‘s'in(q) +\/E3T”

7. ConepxkaHue oT4eTa u ero opma

Otuet 1o 1abopaTopHON padOTE TOKEH COACPIKATH:

1. Homep u Ha3zBaHue 1abopaTopHON paOOTHI.

2. llenu naGopaTopHOi pabOTHI.

3. OTBeTHI HA KOHTPOJIEHBIE BOIIPOCHI.

4. DkpaHHble (GOpPMBI W JIMCTHHI IPOrPAMMHOTO KOJa, IOKa3bIBAIOIIKME
MOPSIIOK BBITTOTHEHUS J1a00paTOPHOM pabOThI, U pe3yIbTaThI, IOTYYEHHBIC B X0I¢ e

BBIITOJIHCHU .



OT4eTr O BBIMOJHEHWU JTAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIE CIIAeTCA

IMpCIo4aBaTCIIto.

8. KOHTpOoIbHBIE BOITPOCHI

1. Kakue ¢haiisibl omuchIBaroOT Kiaacc popMbl?

2. Kakwue neficTBUS HEOOXOIUMO BBITIOJHUTH IS CO3/aHUS 00paboTYHKa
coObITHA?

3. T'me ommceBaeTcsi kon oOpabotumka coObiTusi? B kakom  (haiine
perucTpupyercs 00paboTIUK COOBITHS (METO] IPUBSI3BIBACTCS K COOBITHIO)?

4. Kak momy4uTh AOCTYN K KOOPJAUHATAM KYpCOpPa MBITIIH?

5. Kakoii kiacc coiep>KUT METO/IbI, pealu3yolIfe MaTeMaTuiaeckue GyHKiumu?

9. Cniucok nurepartypsl

Jsist BbITIONTHEHUS 1a00paTOPHOM paboThI, TP MOATOTOBKE K 3aITUTE, a TAKXKE

IJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA MCIIOJIB30BATH CIICAYHINC

HWCTOYHHUKU: [6].



JIABOPATOPHAA PABOTA 17. IPUMEHEHUE 2JIEMEHTOB
YIIPABJIEHUA B ITPUJIOXKEHMAX WINDOWS

1. Ilenw u conepxkaHue

lens maGoparopHOoi  paOOTBI: W3YYUTh NPHUHIMIBI  WCIOJIH30BAHUS
CTaHJApPTHBIX JIEMEHTOB YIpaBieHUs B npuioxkeHusax Windows.

3anmauu 1ab0paTopHO PaObOTHI:

— HAYYUTHCS UCTIOIh30BaTh KHOMKH, (PAKKH, MEPEKITI0YATEIIH;

— HAYYUTHCS MCIIOJIb30BaTh CITMCKH, BBIIAIAIOIINE CITHCKY;

— HAY4YUTHCA .

2. Teopetuueckas 4acTb

[ToHnmaHue uWepapxuuM KJIaccoB dJIEMEHTOB ympasieHus Windows wmMeer
BaXHOE 3HAUYCHUE NIPU NMPOSKTUPOBAHUH HHTEP(ENCOB MOIB30BATENSI, OCOOCHHO TIPH
pa3paboTKe COOCTBEHHBIX 3JIEMEHTOB YIPABIICHHUS.

B npoctpanctse umen System.Windoiws .Forms ecTb ouH 0cob6eHHBI Kiacc,
CITy’>Kaluid 0a30BBIM JUIS TOYTH KaXJIOTO CO3/IaBa€MOr0O 3JEMEHTa YIPaBICHUS U

dbopmel. I10 System.Windows.Forms.Control. Knacc Control peanuzyer 6a3oByto



(YHKIIMOHAJIBHOCTh CO3/IaHUS M OTOOpa)KEHUS BCEro, YTO BUAMUT IIOJIH30BATEIb.
Knacc Control ynacnenoBan ot kiacca System.ComponentModel.Component. Kitace
Component o0ecrieunBaer Control Bceil HeoOXoanMMOI MH(PPACTPYKTYpOM, KOTOpas
notpedyeTcst JUis TOro, 4YToObl €ro MOXKHO ObUIO MEpPEeTacKUBaTh Ha MOBEPXHOCTh
MPOEKTUPOBAHUS B BU3yAIbHOM KOHCTPYKTOPE M MOMEIATh B Apyroil o0bekT. Kitace
Control mnpenocraBisier OrpOMHBIA  CIHUCOK  (PYHKUIMOHAIBHOCTH  Kjlaccawm,
YHACJIeIOBAHHBIM OT HETO.

Pa3mep u mecTonosoxkeHue 3JIeMeHTa ypaBlieHUs ONpeesieTCsl CBOMCTBAaMU
Height, Width, Top, Bottom, Left u Right, Hapsiny ¢ monoiHsOMKUME UX CBOMCTBaAMHU
Size u Location. Otnuune Mexay HUMH B ToMm, 4To cBoiictBa Height, Width, Top,
Bottom, Left u Right npuHrMaroT nenoyncieHHble 3HaueHus, Size — CTpyKTypy Size,
a Location — ctpyktypy Point. CtpykTypsl Srze u Point cogepskat Bepcuu KOOpInHAT
X,Y. Crpykrypa Point 00bIYHO CBsSI3aHA C MECTOIOJIOKEHUEM, a Size 3aJ1a€T BBICOTY
u mupoTy oObekrta. Size u Point ompeneneHsl B NMpPOCTpaHCTBE HMEH System.
Drawing. O0e CTpyKTypbl O4Y€Hb MOXO0XH B TOM OTHOIIEHHUH, YTO TMPEJICTABISIOT
napy koopauHaT X,Y, HO TakKe UMEIOT MeperpyKeHHbIe ONepaluu A 00JeryeHus
CpaBHeHHs M mpeoOpazoBaHus. Tak, Hampumep, JIB€ CTPYKTYpbl Size MOXHO
ckiaapiBaTh BMecTe. B crpykType Point omepammst Addition mepeornpeneneHa Tak,
YTO MOKHO IpHOaBIATH CTPYKTYpy Size k Point n mosydats HoBoe 3HaueHue Point.
Oto obecneunBaeT 3¢PGEKT NpUOABICHUS PACCTOSHUS K MECTOIMOIOKEHUIO C
MOJIyYeHUEM HOBOT'O MECTOMOJOXKEHUS, YTO OYeHb YIOOHO, €CIu HYXHO
JMHAMUYECKU CO3aBaTh (DOPMBI U 31IEMEHTHI YIIPABJICHHUS.

CaoiictBo Bounds Bo3BpamaeT o0bekT Rectangle, mpencrasistomuii 061acth
JJIEMEHTa yTpaBieHHs. OTa 00JIaCTh BKIIIOYAET JIMHEHKU TPOKPYTKH U MaHENb
3aroyioBka. Rectangle — Ttakxe wacTe mnpocTpancTBa uMMeH System. Drawing.
CaoiictBo ClientSize — 310 cTpyKTypa Size, npeAcTaBisitonias KIMEHTCKYO 00JacTh
AJIEMEHTa yIpaBJieHUs, MUHYC JIMHEUKHU MPOKPYTKU U TTaHEb 3ar0JI0BKA.

PointToClient u PointToScreen — wMetoasl mnpeoOpa3oBaHus, KOTOPHIE
npuHumaioT Point u Bo3Bpamator Point. Meton PointToClient nmpunumaer Point,

MNpCACTABILIOIIYIO 9KPAHHBIC KOOPAWHATHI, U TPAHCIHUPYCT UX B KOOPAWHATHI,



OCHOBaHHbIE Ha TEKYIIEM KIUEHTCKOM OOBEeKTe. DTO yIO0OHO i oOmepaunui
neperackuBanus. Meton PointToScreen BbBIMONHSIET TPSIMO MPOTHUBOMOJIOKHYIO
Olepalri0 — MPUHUMAET KOOPAHMHATHI KIMEHTCKOTr0 OOBEKTa M TPAHCIUPYET UX B
sKkpaHHble KoopauHaThl. Metoasr RectangleToScreen u  ScreenToRectangle
BBINIOJIHAIOT Te k€ (PyHKIMH co cTpykTypamu Rectangle BMecto Point.

CpoiictBO Anchor mnpuKperuisier Kpail 3JeMeHTa YNpaBlIeHUs K Kparo
POIUTEIBCKOIO 3JIEMEHTA. DTO OTJIMYAETCS OT CTBIKOBKM TEM, YTO HE YCTAHABIIMBACT
rpaHb MO POJUTEIHCKOMY 3JIEMEHTY, @ YCTAHaBJIMBAET HEKOTOPYIO IMOCTOSIHHYIO
JUCTAHIMIO OT Kpast. Hanpumep, ecii nocsie NpuKpeuieHus paBoro Kpas 3JIEMEHTA
YOPABJIEHHUsS] K IPAaBOMYy Kpar POJUTEIBCKOIO 3JIEMEHTA pPa3Mep POAMTEIBCKOrO
arieMeHTa OyJleT U3MEHEH, MPaBblil Kpail TOUEPHEro AJIEMEHTA OCTAHETCS Ha TOM K€
paccTOSSHUM OT TMPaBOTO Kpas pPOIUTENbCKOro asneMeHTta. CoiictBo Anchor
NpUHUMAaET 3HaueHue Tuna nepeurcieHuss AnchorStyle. Ilepeuncnenue BkiIo4aer
cienyromue 3Hauenus: Top, Bottom, Left, Right u None.

C BHEIIHMM BHJIOM JJIEMEHTA yIpaBiieHUs cBsizaHbl cBoiictBa BackColor u
ForeColor, koTopbie npuHuMaroT 3HayeHust tTuna System. Drawing.Color. CBoiicTBO
BackGroundlmage npunuMaer B kauecTBe 3HaueHUs 00bEeKT Ha 0aze Image. Knacc
System. Drawing. Image — »To aOCTpakTHBII KJacc, MCHOJIb3YyeMbId B KadeCTBE
0a3oBoro s kiaccoB Bitmap u Metafile.

CroiictBo BackgroundlmagelLayout ucnons3yer nepeuncinenue Imagelayout
JJI1  YCTAaHOBKM peXHMa BbIBOJA TIpa@HUueckoro H300pakeHUs B DIJIEMEHTE
ynpasinenus. JlonyctumbiMu 3HaueHusiMu saBistotest Center,Tile, Stretch, Zoom u
None.

CgoiictBa Font u Text umeroT geno ¢ otroopakeHrem Tekcta. YToObl H3MEHUTh
Font, notpeOyetcs coznath o0wekT Font. [Ipu coznanuu oobekta Font ykassiBaeTcs
UM mpudTa, pasmMep U CTUJIb.

JUis  BBIIOJIHEHUs  JTAOOpaTOpHOM  pabOThl  HEOOXOAMMO  HU3YYHTh
TEOPETUYECKHE OCHOBBI IPOEKTUPOBAHUS C HCIOJIB30BAHMEM CTaHAAPTHBIX

aneMmeHToB yrpasieHus oudnuorexu .NET Framework.



Knacc. Button. Knacc Button mpencrasiseT npoCcTyr0 KOMaHIHYIO KHOIIKY U
HacjenayeTcs: oT kiaacca ButtonBase. Hambonee wacTo mpuxoaurcst nmucath KO JJIs
o0Opabotku cobeitust Click xkHomku. B cnegyromem (parmeHTe koja peaan3oBaH
oopabotunk coObiTus Click (o0paboTka mgaHHOTO COOBITHS HE TPEACTABIISCT
cinoxHocteit). C nmomompio Merona PerformClick MoxHO 3MynupoBath coOObITHE
Click na kHomke 0e3 peaJbHOTO IeTYKa Ha HEW MOoJIb30BaTENIeM, YTO MOXET
MPUTOAUTHCS JUIsl TECTUPOBAHUS TTOCTPOSHHOTO MOJIB30BaTeNbCKOro MHTEpdeiica. B
OKHE TaKX€ MMEETCS MOHSATUE KHOMKH M0 YMOJYaHUIO, HA KOTOPOW aBTOMATHUYECKU
COBEPIIAETCS LIETYOK, €CIIU MOJIb30BATENIb HAXKUMAET B 3TOM OKHE KiiaBuily «Enter».
YtoObl uACHTUPUIIMPOBATH KHONKY KaK KHOMKY IO YMOJ4YaHHiO, B (Qopme,
coJiepKallled 3Ty KHOIKY, HE0OXOJUMO YCTaHOBHUThH CBOMCTBO AcceptButton B

00BEKT KHOIIKH.

Kmacc CheckBox (puc. 22.1). Dnement ympasnenuss CheckBox Takxke
yHacienoBaH ot ButtonBase u ncnone3yercs 1uis mpueMa JByX WJIM TPEX COCTOSHUM
OT IIOJIb30BaTENS.

[¥] ¥oanam asToMaTHuECKA
|| Coxpaname pesyneTams

[ 3axpeime oxHo SETOMETHEECKI

Pucynok 22.1 — Buemnuii Bug CheckBox.

Ecnmu ycranoButh cBoiictBo ThreeState B true, To cBoiictBo CheckState
anemeHTa CheckBox cMoxeT mpuHMMaTh OAHO MX TPEX 3HAYEHHM NEpedrcieHus

CheckState, onmncannbix B Ta0I. 22.1.

Ta6muma 22.1 — Cocrosatust CheckBox (Bo3MOHBIC 3HAUCHHS TIEPEUUCICHUS

CheckState).

3HayeHue Onucanue
Checked ®dnax oK UIMEET OTMETKY.
Unchecked ®dakoK HE UMEET OTMETKHU.
Indeterminate B orom cocrosHuM ~ (praxxoKk ~ CTAHOBUTCA  CEPBIM
(HEeompeIeICHHOE COCTOSIHUE).




Cocrosiane Indeterminate ymoOHO, Korjia IIOJIB30BaTellb JIOJDKEH OBITh
YBEJIOMJICH, YTO OTIIUS HE yCTaHOBJICHa. Ecimu HykHO OyJeBCkoe 3HaueHUE, MOKHO
nposeputb cBoricTBo Checked.

CooOwituss  CheckedChanged wu CheckStateChanged Bo3HuMKaT, KOTIa
m3mensroTcs 3HaueHuss cBorcTB CheckState u Checked. Jlna dnaxka ¢ Tpems
COCTOSIHUSIMM TIOHafo0utcst mpucoequHuTbest K coObiTuio  CheckStateChanged.
[lepexBaT 3TUX COOBITHII MOXET OBITH IMOJIE3EH JJI YCTAHOBKU APYTUX 3HAUYCHUIH,
OCHOBaHHBIX Ha HOBOM cocTossHuH CheckBox.

Knacc RadioButton (puc. 22.2). [lepexmtouatens (KHONKH OIMIMA) — SIEMEHT
yIIpaBJIEHUs, YHACIEAOBaHHbIN OT ButtonBase.

@ CraHpspTHas yoTEHOBKE
ManHzas yoTaHoBKE

BriSopoyHaR Yo TAHOBKE

Pucynox 22.2 — Baemnnii Bua RadioButton.

IlepexmrouaTten OOBIYHO HCHOJB3YIOTCS B rpynne. Ilepexirodarenu
MO3BOJISIOT TIOJB30BATEINI0 BBHIOMPATh OJIHY M3 HECKOJbKHX omnuuid. [lpu Hammuuu
HECKOJIbKUX 3JIeMEHTOB yrpaBieHusi RadioButton B ogHOM KOHTeiHepe, TOJIbKO
OJIMH U3 HUX MOXET OBITh BEIOPAH B OJIMH U TOT K€ MOMEHT BPEMEHHU.

CBoiicTBO Appearance NpUHUMAET 3HAYCHHE IepedunciieHus Appearance,
KOTOpBIM MOeT ObITh Button nu6o Normal. B ciydyae ycranoBku 3Hauenus: Normal
MEPEKITI0YaTENb BRIMJISAUT KaK MAJIGHBKUIN KPY>KOYEK ¢ METKOU psiioM ¢ HUM. Bribop
MEePEKITI0YATENs 3aMOJHSIET 3TOT KPYKOK, a BEIOOP APYTroro nepexstoyaTess CHUMaeT
OTMETKY C TEKYLIEro BHIOPAHHOTO MEpeKItoyaTesiss U KPYXKOK Jesaercs mycTsiM. B
cllydyae YCTAaHOBKHM 3HaueHus Button sieMeHT ympaBlieHHUS BBITIAIUAT TOJI00HO
CTaHJAPTHOM KHOIKE, HO paboTaeT Kak MEepeKIroYareslb — €ro BbIOOp O3HAdaeT
BKJIIOUEHHUE (BIABIMBAHKUE KHOIKM), a OTKa3 OT BEIOOpPA — BBIKIIFOUEHUE (CTaHIAPTHOE

MOJIOKEHUE KHOIKH).



CpoiictBo  CheckedAlign ompenensieT MECTONMOJIOKEHUE KPYXKKa IO
OTHOILIEHUIO K TeKCTY MeTKU. OH MOXET ObITh HaJl METKOM, ¢ JIF000H CTOPOHBI OT Hee
100 MO METKOM.

Coonitue CheckedChanged mauMImmpyeTcst mpu 11000M W3MEHEHUU CBOWCTBA
Checked. OrTo mo3BosisieTr mpeANnpUHUMATH APYyrue JEHWCTBHS Ha OCHOBE HOBOI'O
3HAYCHUsI DJIEMEHTA YIIPaBICHUSI.

Knaccet ComboBox, ListBox u CheckedListBox (puc. 22.3). DnemeHTHI
ynpasinenust ComboBox, ListBox u CheckedListBox yHacnenoBanbl OT Kjacca
ListControl. DToT Ki1acc mpeAoCTaBIsSET HEKOTOPYIO 0a30BYHO (PYyHKIIMOHAIBHOCTH
ynpaBienusi cruckamu. HaunOosee BakHbIE acleKThl HCIOJIB30BAHMS CIUCOYHBIX

9JICMCHTOB YIIPABJICHHA COCTOAT B I[O63BJ'ICHI/II/I JaHHBIX H BBI60pe JaHHBIX M3

CITMCKa.
HEEEMWET
Dupexcrop
Yoopumua
l:] TNEBHLIA M-oKEHep ~ | MporparMmeT
| Aranamax
e ] Dipecrop
.DHPEKTUFI __ YﬁﬂpLU.HLI.ﬂ
Yoopwmua Fl| MnasHnid wixerep
[ MaBHBIR MHXEHED
2) 6) B)

Pucynok 22.3 — Buemnuii Buj cnuckoB: a — ComboBox; 0 — ListBox;

B — CheckedListBox.

Ha Bb16Op crivicka BIUSIET TO, KaK OH JOJDKEH HCIOJIb30BaThCS, U TUI JaHHBIX,
KOTOpple OyIyT TMOMEHIeHbl B CHUCOK. Eciaum ecTb HEoO0XOAMMOCTh  BO
MHO>KECTBEHHOM BBIOOpE, WJIM €CJIHM I0Jb30BAaTEI0 HYXHO BHJIETh HECKOJIBKO
AJIEMEHTOB B CIIUCKE B OJAHO M TO € BpeMs, TO JJIA 3TOTO JIy4dllle BCEro MOJOMIYT
ListBox u CheckedListBox. Eciu B 11106001 MOMEHT BpEMEHU B CIIUCKE MOXKET OBITh
BBIOpaH TOJIBKO OJIUH JIEMEHT, TO Npeanodects cieayer ComboBox.

JUist 1oOaBlIeHUs 31IEMEHTOB B CIIMCKM HEOOXOIMMO OOPAaTUTHCS K KOJUIEKLIMH

ListBox.ObjectCollection, koTopast TOCTyITHa Yyepe3 CBOMCTBO [tems crmcka.



ITocKONBKY KOJUICKITUS XPaHUT OOBEKTBI, B CIIMCOK MOXET OBITH J00aBJICH
mo6oit gomyctumeblil Tun .NET. UToObl naeHTUPHUIIUPOBATH JIEMEHTHI, HEOOXOAMMO
YCTaHOBUTH JBa BakKHbIX cBoMcTBa. IlepBbIM cBoiicTBOM siBisieTcs: DisplayMember.
Ero mactpoiika coobmaer ListControl, kakoe CBOMCTBO 0OBEKTa IOJDKHO OBITh
otoOpaxeHo B criucke. Jlpyroe cBoiictBo — ValueMember. OHo nipeacTaBiseTr codboi
CBOMCTBO O0BEKTa, KOTOPOE JTOJKHO BO3BpAIIAaThCA B KauecTBE 3HaueHusA. Eciu B
CITUCOK OBLITM J00ABIEHBI CTPOKH, AJII 0OOUX CBOMCTB MO YMOJIYaHUIO UCTIOJIBb3YIOTCS
CTPOKOBBIC 3HAYCHHSI.

[locme 3arpy3ku JaHHBIX B CIUCOK Ui WX TMOJYYEHHS MOTYT OBITh
ucnosnb3zoBanbl cBoicTBa Selectedltem u Selectedlndex. CsoiictBo Selectedltem
BO3BpAIlaeT OOBEKT, BHIOpAHHBIN B JaHHBII MOMEHT. Eciu cnmcok mpenrnonaraer
MHO>KECTBEHHBIM BBIOOpP, TO JIOJKHA MpUMEHAThCA KoJulekuusa Selectedltems amns
MOJIYYCHHS BEIOPAHHBIX 3JIEMEHTOB.

Ecnmu nns wamonHenus cnucka npumensercs DataBinding, To cBOMCTBO
SelectedValue BepHeT 3HaueHHe CBOICTBa BBIOpAHHOIO OOBEKTa, KOTOPOE OBLIO
YCTaHOBJICHO B cBoricTBe ValueMember.

OnemeHT ComboBox — 3T0 KOMOMHAIMs MOJS PENAKTUPOBAHHUSA M OKHA
cnucka. Cruip ComboBox 3amaerca ycraHoBkod B cBoiictBe DropDownStyle

3HaueHus nepeuuncienus DropDownStyle (tabmuna 22.2).

Tabmuma 22.2 — Cruiim ComboBox (BO3MOXXHBIE 3HAYCHHUS TEPEUUCIICHUS

DropDownStyle).
3HaueHue Onucanue

DropDown TexcroBas 4YacTh KOMOWHHUPOBAHHOTO CHHCKA JIOMyCKaeT
PENAKTUPOBAHUE, U TIOJIB30BATEIN MOTYT BBOJIWTH 3HAYECHHE.
Takxe OHM MOTYT LIEJNKaTh Ha KHOMKE CO CTPEJIOYKOM, YTOOBI
O0TOOPA3UTh PACKPBIBAKOLIUIICS CIIMCOK JIEMEHTOB.

DropDownList TekcToBass  4YacTb  HE  JIONyCKaeT  pPEAAKTUPOBAHMUE.
[Tonb30BaTeny 1OJKHBI BEIOUpATh 3HAUEHUS U3 CITUCKA.

Simple [logo6Ho DropDown, HO CHUCOK SBJISIETCS IOCTOSIHHO
BUJIMBIM.




Knacc DateTimePicker (puc. 22.4). Dnement ympasieHusi DateTimePicker
MO3BOJISIET BEIOMPATH 3HAYCHHE JAThl WM BpeMEHU (WK TO U IPYTroe) BO MHOXKECTBE
pa3sbix (popmaroB. 3HaueHue DateTime MOXHO OTOOpa3uTh B JHOOOM CTaHIAPTHOM
dbopmare Bpemenu u gathl. CBoiicTBo Format mpuHMMaeT 3HaueHWE TEPEUNCICHUS
DateTimePickerFormat, koropoe ycranaBiauBaer ¢opmar Long, Short, Time wnu
Custom. Ecnu cBoiictBo Format ycrtanosneno B DateTimePickerFormat .Custom, ¢
nomoiplo cBoiictBa CustomFormat MOXHO 3aiaTh CTPOKY, MPEACTABISIONIYIO

dhopmar.
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Pucynok 22.4 — Buemnuii Bug DateTimePicker.

CaoiictBo Text Bo3BpaniaeT cTpokoBoe npenacrapieHue 3HadeHus: DateTime, a
cBoiictBo Value — 00bekT DateTime. C nmomompto cBoiictB MinDate u MaxDate
MO>XHO YCTaHaBIMBAaThb MaKCHMAJIBHOE W MHMHMMaJbHOE 3HadeHus nar. Kornma
MOJIb30BATENb IIEIKAET HA CTPEIKE BHU3, OTOOpaKaeTcs KajleHAaphb, MMO3BOJSIOMINN
BbIOpaTh Aary. JlOCTYNHBI CBOMCTBa, KOTOPBIE MO3BOJISIIOT U3MEHUTh BHEIIHUN BU[
KaJeH/apsi, yKa3aTh (JOHOBBIE 1[BETA 3ar0JIOBKA U MecCAlla, a TaKXkKe 1[BETa IEePEAHErO

IJ1a”Ha.

3. OGopyaoBaHHe U MaTEPUATTBI

JUist  BbINOJIHEHUA J1a0OpaTOpPHOW pabOThl PEKOMEHIIYETCS HCIOIb30BaTh
IIEPCOHAIBHBIA KOMIIBIOTEP CO CIEAYIOIIHMMH XapaKTEPUCTUKAaMHU: 64-pa3psIHbIN
(x64) npoueccop ¢ TaktoBoi yactoroi 1 I'Ti u BeIle, onepatuBHas namsath — 1 ['0 u

BbIIlIe, CBOOOJHOE AUCKOBOE MPOCTPaHCTBO — HE MeHee 1 ['0, rpaduueckoe



ycrpoiictBo DirectX 9. IlporpamMmmHOe oOecnedeHre: oOmnepaldoHHas CHCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u BeIIIIE.

4. Yka3aHus 10 TEXHUKE OC30I1aCHOCTH

Texnuka  0€30MACHOCTH TPU  BBIMOJHEHUU  JTAOOPATOPHOW  paboOTHI
oTpeseNsieTcs] OOIIETPUHATON ISl TOJIb30BaTeIe MEePCOHAIBHBIX KOMITHIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJUTH PEMOHT MEPCOHATBLHOTO KOMIBIOTEPA, YCTAHOBKY
U yJaJeHUue MPOTPaMMHOT0 00ECIICUEHHS; B ClIydae HEUCIPABHOCTH MEPCOHAITBHOTO
KOMIIBIOTEpPA COOOMIUTH 00 3TOM O0OCTY)KMBaIOIIEMy TEpCOHANy J1adopaTOpuu; He
KacaThCsl DJIEKTPUYECKUX PO3ETOK METAJUIMYECKUMHU TpeaMeTamu; pabodee MecTo
MOJIb30BATENSI TIEPCOHATBHOTO KOMITBIOTEPA JIOJDKHO COJIEPKAThCS B YUCTOTE; HE

paspeuiacTCAa BO3JIC IICPCOHAJIBHOT'O KOMITBIOTCPA IPUHUMATD ITHUITY, HAIIUTKH.

5. Mertoauka u opsiIOK BBITIOJIHEHUST Pa0OThI

Jlist  BbIONMIHEHUS — JTaOOpaTOpHOW  pabOThHl  HEOOXOJAMMO  BBIOJTHHUTH
CHEYIOIIYIO TTOCTIEI0BATENLHOCTD IEMCTBUM:

1. Co3pmaiite mpoekt npmwioxenuss Windows Forms B cpene MS Visual Studio.

2. PeanusyiiTe METObI Ui BBIYMCIICHUS BBIPAXKEHUW B COOTBETCTBHUU C
BapUAHTOM MHINBUAYATHLHOTO 33/IaHUA.

3. Ilpu mnpoektupoBanuu (GOPMBI HEOOXOAMMO YUUTHIBATH CIEAYIOIINE
0COOEHHOCTH 3a/Iauu:

— BBIp@XECHHE MOXKET OBITh BBIYMCIICHO IBYMS Pa3IMYHBIMH CIOCOOaMH, TO
€CTh TMOJh30BaTEIh JIOJDKEH WMETh BO3MOXXHOCTH BBIOpaTh METOJ pacuera
(momymaiiTe, KakoW AJIEMEHT YITpaBICHUS MOJXOIUT JUIsl 3TOTO OOJIbIIE BCEro?);

— B MPaBOM YaCTH BBIPAKEHUS TPHCYTCTBYIOT HEWU3BECTHBIC TIEPEMCHHBIC,
KOTOPBIE TI0JIb30BATENIb MOKET BBOJAUTH C KIIABUATYPhI B TEKCTOBBIE MOJIS;

— B HEKOTOPBIX BBIPAKEHHUSIX MPUCYTCTBYIOT KO3 PUIIUEHTHI, BBIOOP 3HAYCHHIMA

KOTOPBIX H606XO,Z[I/IMO pCalin30BaThb C IIOMOIIBIO PA3JIMIHBIX CIIMCKOB.
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7. ConepsxkaHue oT4eTa u ero opma

Otyet mo 1abopaTopHOM paboTe TOKEH COACPKATH:

1. Homep u Ha3zBaHue 1ab0paTOpHOM pabOTHI.

2. llenu nmadopaTopHOi pabOTHI.

3. OTBeTHI HA KOHTPOJIbHBIE BOMPOCHI.

4. DkpanHbsle GOpMBI M JUCTHHT TIPOTPAMMHOTO KOJa, ITOKA3bIBAIOIINE
MOPSIJIOK BBITOJTHEHUS J1a00paTOPHOU pabOThI, U pPe3yIbTaThI, IOTYUYEHHBIC B X0JI¢ €6
BBITIOJIHEHUS.

OT4eT O BBINOJHEHUU JTAOOPATOPHON PabOTHI B MUCHBMEHHOM BHJIC CHIACTCS

IIPETIOAABATEIIIO.

8. KOHTpOIBHBIE BOITPOCHI

1. Kakoe coOpiTHe »diieMeHTa ympaBieHus Button oOpabareiBaeTcsi B
porpaMmax vaie Bcero?

2. Jlns yero mpeaHazHadeH kommnoHeHT CheckBox? Ha3zoBute ocHOBHBIE



csorctBa kiacca CheckBox.

3. Onummre Ha3zHavyeHnue riaemenTa RadioButton. Kakoii BHemHMi B MOXKET
IIPUHAMATh JAaHHBIM KOMIIOHEHT? Ha3oBUTE OCHOBHBIE CBOMCTBA  Kjacca
RadioButton.

4. HazoBuTe KJacChl KOMIIOHEHTOB i1 TPEIACTABJICHUS CIUMCOYHOMN
uH(popmanuu.

5. Onumure ocHOBHBIE cBolcTBa Kiacca ListBox. Uem kxomomuer ListBox

otrimyaercsa or CheckedListBox?

9. Cniucok nurepartypsl

Jlyist BBITIONTHEHHST J1aO0OpaTOPHOU pabOThI, TIPU MOATOTOBKE K 3aIIUTE, a TAKKe
JUIl OTBETAa HAa KOHTPOJIBHBIE BOMPOCHI PEKOMEHIYETCS MCIIOJb30BaTh CIICAYILHE

WCTOYHUKHU: [6-8].



3AKJIIOYEHUE

B yue6HOM mocoOuu npeacTaBieHbl METOJUYECKUE YKa3aHUSK J1a00paTOpHBIM
paboTaM, KOTOpbIE MOMOTAIOT CTYJIEHTaM OCBOWTH MPOTPAMMHUPOBAHUE KaK POJ
JeSTENbHOCTU. YueOHoe mocobue (J1abopaTOpHBIN MPAKTUKYM) MO JAUCIMIUIAHE
«OCHOBBI AJITOPUTMHU3AIMU W TMPOTPAMMHUPOBAHUS» MPEAOCTABISAIOT CTYJIEHTaM
HEOOXOJMMBIA TEOPETUUYECCKUN MaTepHall, a TakKe TMO3BOJSIOT TOJYYHTh
MPAKTUYECKUE HABBIKK JIJISl JAJIbHEHUIIIEr0 caMO00yUYeHUsI, Pa3BUTHUS CBOUX HABBIKOB.

Martepuan nabopaTOpHBIX palbOT MpEJCTaBICH Ha 0a3e COBPEMEHHOM Cpebl
pa3pabOTKM NPOrpaMMHBIX CPEACTB — MHTETPUPOBAHHON Cpeabl  pa3padOTKu
Microsoft Visual Studio. TexHomoruu, 10CTyIHBIC pa3padOTUNKY C UCIIOIb30BaHUEM
nanHoil IDE, HenpepbIBHO COBEPIIEHCTBYIOTCS M TpeOyIOT OT MNpOrpaMMHCTA
HEMPEPHIBHOTO  TOBBIIEHUS MpodecCHOHANBHOTO  ypoBHA. [lomHbI  ciekTp
Bo3MOkHOCTH IDE MS VS BeIXOIUT Aaneko 3a paMKu JaHHOTO y4eOHOro mocoous,
HO BBINOJHEHUE 3aJaHUil J1abOpaTOPHOrO MpaKTUKyMa OOeCHeuuBaeT CTYIEHTOB
3HAHUSIMU, BOCTPEOOBAaHHBIMHM Ha COBPEMEHHOM PBIHKE TPY/Ia.

B kadecTBEe OCHOBBI MOCTPOEHHUS JIAOOPATOPHOIO MPAKTHKyMa MpPEaoKeHa
texnonorust MS .NET Framework. [lannas TexHoOJorusi mpenjaraeT IIUPOKHIA
CHEKTp QJITOPUTMOB M TEXHOJIOTHH pa3pabOTKHW MPOTrpaMMHOTO 00eCIeueHus:
IIUPOKU HabOp OMOJMOTEYHBIX THIIOB; CIEHHUAIM3UPOBAHHBIE CUHTAKCUYECKUE
KOHCTPYKIIMU; COBPEMEHHBIE MPUMUTUBBI MPOTPAMMHUPOBAHUS;, KOMIIOHEHTHI
pa3paboTKu rpauIecKux MPUIOKEHUHN; KJIacChl JIsl pabOoThI ¢ 00beKTaMu (haitIoBOI
cuctemMbl. Bce mpencraBieHHbIE TEXHOJIOTMU B PaMKax OAHOIO SI3bIKA IMO3BOJISIIOT
CTyICHTaM IOJIYYUTh TMPAKTUYECKHIl OMNBIT HCHOJb30BAHUS  COBPEMEHHBIX

WHCTPYMEHTOB Pa3pabOTKH MPOrPaMM.

CIIMCOK JIMTEPATYPbI
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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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