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1 BBoa u BbIBOA AaHHbIX, onepaTop npucBavuBaHus

Bce BXOAHBIC U BBIXOAHBIC JAHHBIC B 3aJaHUAX 3TOM IpyHaIibl ABJIATOTCA BCUIC-
CTBCHHBIMH 4YHCJIaMU.

Beginl®. Jlana cropona kBaapata a. Haiitu ero mepumetp P = 4 a.

Begin2°. [lana cTtopoHa kBaapara a. Haiitu ero miomane S = a2

Begin3°. Jlaubl croponsl npsiMoyronbauka @ u b. Haittu ero miomans S = a:b u
nepumetp P = 2-(a + b).

Begind®. [lan nuamerp okpyxnoctu d. Haiitn ee momny L = md. B kauectBe
3HA4YEHUs TT UCTIOJb30BaTh 3.14.

Begin5°. Jlana mnuna peOpa xyba a. Haiitn o0wem kyOa V = a3 u miomane ero
MIOBEPXHOCTH S = 6-32.

Begin6°. Jlaubl mmHbl pebep a, b, ¢ npsmoyroasHoro mapamienenunena. Hantu
ero oobeM V = a-b-c u miomanpe nosepxuoctu S = 2-(a-b + b-c + a-c).
Begin7°. Haiitu nyuny okpykHOCTH L ¥ miomians kpyra S 3aganHoro paauyca R:

L=2.1mR, S = m-R2,
B kadecTBe 3HaueHus 1T ucmnoib3oBaTh 3.14.
Begin8-. Jlansl nBa urcna a u b. Haiiti ux cpeonee apugpmemuueckoe: (a + b)/2.
Begin9° . /lans! ABa HEOTpHUIIATEIBHBIX YKca a u b. Halitu ux c,p/ed Hee ceomempu-
yeckoe, TO €CTh KBAJIPaTHBIA KOPEHb M3 UX Npou3BeneHus:  a-b.
Beginl0°. /lanbl 1Ba HeHyNeBbIX uncia. Hailtu cymmy, pasHOCTh, IPOU3BEICHUE U
YaCTHOE UX KBaJIpaTOB.

Beginll®. /lans! ABa HEHYJIEBBIX yncia. HaiiT cymMMy, pasHOCTh, POM3BEACHHE 1
YaCTHOE UX MOAYJICH.

Beginl2°. Jlanbl KaTeThl MPSIMOYTOJBHOTO TpeyroibHuKa a u b. Haiitu ero

TUIOTeHY3y C U nepumetp P

Beginl3-. [ansl aBa kpyra ¢ oOmmM neHTpoM u paamycamu Ri1 u Rz (R1 > R2).
Hatiti mmomaam 3TUX KpyroB S1 M Sg, a TakkKe IUIOMIAb S3 KOJIbIA, BHCIITHHUMA
paguyc KOTOporo paBeH Ri, a BHyTpeHHUU paguyc paBeH Ra:

S1 = m(R1)?, S2 = m(R2)?, Ss =51 - Sa.
B xauecTtBe 3HaueHus T UCHOIL30BaTh 3.14.

Beginl4-. llana mnmaa L okpyxHocTH. Halitn ee paamyc R w miomans S kpyra,
OTPaHUYECHHOTO JTON OKPYKHOCTHIO, yuuThiBas, uto L = 2. R, S = m-R2. B
Ka4eCTBE 3HAYCHUS TT UCIIOJIB30BaTh 3.14.

Beginl5°. Jlana tuomane S kpyra. Haiitu ero muamerp D u mymmny L okpy)HOCTH,
OTPaHUYMBAIOIIECH ITOT KpyT, yuuThiBas, uto L = 22 7F R, S = m-R2. B kauectBe
3HA4YEHUs TT UCIIOJIb30BaTh 3.14.

Beginl6°. Halitn paccTossHHe MeXIy IBYMs TOYKAaMHU C 3aJaHHBIMH KOOpJIWHATa-



MH X1 ¥ X2 Ha YUCJIOBOM OCH: [X2 — Xil.
Beginl7-. laubl Tpu Touku A, B, C Ha umcnoBoii ocu. Hatiti mymmubl orpeskoB AC
u BC u ux cymmy.

Beginl8-. laubl tpu Touku A, B, C Ha umcioBoii ocu. Touka C pacmonoxeHa
Mexay toukamu A u B. Haiitu npoussenenune ninun orpe3xkoB AC u BC.
Beginl9°. JlaHbl KOOpAMHATHI JBYX MPOTHUBOIOJIOKHBIX BEPIIUH MPSIMOYTOJIBHUKA!
(X1, Y1), (X2, y2). CTOpOHBI MPSIMOYTOJIbHUKA TapajlIeIbHBI OCSAM KOOPIHMHAT.

Haiitn nepumerp u miomans JaHHOIO IPSAMOYIOJIbHUKA.

Begin20° . Haiiti paccrosiHre MEXIy ABYMsI TOYKAMH C 33JaHHBIMUA KOOpauHaTaMu (X1,
y1) ¥ (X2, Y2) Ha IJIOCKOCTH.

Begin21°. JTansl KOOpAMHATBI TPEX BEPIIUH TpeyroabHuka: (X1, Y1), (X, Y2), (X3, Y3).
HaiiTi ero mepuMmerp W IMJomaab, UCTIONB3Ys POPMYITY ISl PACCTOSHUS MEXK-
Ay JIBYyMsl TOYKaMH Ha TUIOCKOCTH (cM. 3amanue Begin20). Jlns HaxoXAeHHS
IUTOIIA/IA TPEYTOJIbHUKA CO CTOpOHaMH &, D, C ucnons3oBats gopmyry Iepona:

Begin22° . [ToMmeHATh MeCTaMu COACPKUMOE MepeMeHHbIX A U B 1 BBIBECTH HOBBIC
3HaueHus A u B.

Beqin23-. lansl nepemennnic A, B, C. I3MeHUTh UX 3HAYCHUS, IEPEMECTHB COJICP-
xumoe A B B, B— B C, C — B A, 1 BBIBECTH HOBbIE 3HAUCHUS MTEPEMEHHBIX A,
B, C.

Begin24- . Jlausl nepemennsiec A, B, C. MI3MeHuTh UX 3HAYECHHUS, IEPEMECTUB COIEP-
xumoe A B C, C— B B, B— B A, 1 BBIBECTH HOBbIE 3HAUCHUS MTEPEMEHHBIX A,
B, C.

Begin25°. Haiitu 3naucHue pyukuun Yy = 3X6 —6X2 - 7 mpu JaHHOM 3HAYCHHH X.

Begin26°. Haiitu 3naucune Qyukumnm Yy = 4(%3)6 - 7(x-3)3 + 2 mpu maHHOM
3HAYEHUU X.

Begin27°. Jlano ugucno A. Beruuciuts A8, HCIOIB3YS BCIOMOTaTEeIbHYIO IEpEMEH-
HYIO M TPHU OIEpaliii YMHOXKEHUs. JJIsT ATOro MmociieJoBaTeIbHO HaXOauTh A2,
A%, A8, BriBecTu Bce HaliJIcHHBIE CTEIleHH uucia A.

Begin28-. lano uncio A. Berauciuts Al®, HCmonb3ysl 1Be BCIIOMOTATEIbHBIC TIepe-
MEHHbIE U TSITh ONepauil yMHOKEeHUs. J[Jis 3TOro mocieaoBaTebHO HAXOAUTh
AZ A3, A5 Al0 Al5 BgpsecTu BCe HalllcHHBIE CTEIlEHHW 4yucia A.

Begin29°. Jlano 3nauenue yrina a B rpanycax (0 < a < 360). OnpeaennTts 3HaUCHUE
3TOTO K€ yria B paauaHax, yuuTbiBas, 4to 180° = 1T paguaHoB. B kauectBe
3HAYEHHUs TT UCIIOJIb30BaTh 3.14.

Begin30°. Jlano 3Havyenue yria a B paauaHax (0 < a < 2.17). OnpeaenuTs 3HaAYCHHUE
ATOTO JK€ yrila B rpamycax, yuuTsiBas, uro 180° = 1 paguanoB. B kadectBe
3HA4YEHHUs TT UCIIOJIb30BaTh 3.14.

Begin31°. /lano 3HaueHue TemrepaTypbl 1 B rpagycax ®apenreiita. OnpeneauThb
3HAYEHHE ITOM ke TeMnepaTypsl B rpanycax Llenscusa. Temneparypa no Llens-



cuto T¢ u Temmneparypa no ®apeHredty [r CBA3aHbl CIEAYIOLIUM COOTHOIIIE-
HUEM:
TC = (TF - 32)‘5/9
Begin32°. /lano 3HadeHue TemmepaTypsl T B rpaaycax Llenabcus. OnpeaeanTh 3Ha-
YEHHE DTOU K€ TemIeparypsl B rpaaycax Papenreira. Temmeparypa no Llens-
cuto T¢ u Temmneparypa no dapeHreity Tr CBA3aHbI CIEAYIOLIUM COOTHOIIIE-
HUEM:
TC = (TF - 32)5/9
Begin33-. M3BectHo, uro X kr koHder ctout A pybOseit. Onpenennutb, CKOJIbKO
ctouT 1 Kr u Y Kr 3TUX *e KOH]eT.
Begin34°. N3BectHO, uT0 X KI IIOKOJAaIHBIX KOH(pET crout A pyoOiel, a Y Kr upu-
cok ctout B py0Oneit. Onpenenuts, CKOJIBKO CTOUMT 1 KI' IIOKOJIAIHBIX KOH(ET,
1 xr UpHUCOK, a TaK’Ke BO CKOJBKO pa3 IIOKOJIAIHbIE KOHPETHI JOPOKE UPHUCOK.
Begin35° . CxopocTh 0AKH B cTOsiuei Boje V KM/4, CKOpocTh TeueHus peku U km/4a
(U < V). Bpems nBuxeHus J0JKHU MO 03epy T1 4, a M0 peke (MPOTHB TCUCHHMS)
— T 2 4. OnpenenuTs MyTh S, TPOUIECHHBIN JTOIKON (MyTh = BpeMsi- CKOPOCTb).
VY4yecTb, 4TO MpPU JBWKEHUU MPOTHUB TEUEHUS CKOPOCTH JIOJKH YMEHBIIAeTCs
Ha BEJIMYHUHY CKOPOCTU TCYECHHUS.

Begin36° . Cxopocth mepBoro aBromoomis V 1 km/4, BToporo — V 2 KM/4, paccTosi-

HUE MEeXay HUMHU S kM. OnpeeTuTh paccTOssHUE MEXIy HUMU 4Yepe3 | 4acos,
€CJIM aBTOMOOWJIM YIANSIOTCSA JIpYTr OT Apyra. JlaHHOe pacCTOsSTHUE PaBHO CyM-
M€ HAyaJbHOTO PACCTOSHUS M OOINEro MyTH, MPOJETAHHOTO aBTOMOOWISIMU;
oOmMi MyTh = BpeMsl * CyMMapHasi CKOPOCTb.

Begin37°. Cxopocth mepBoro aBromoomis V 1 km/4, BToporo — V 2 KM/4, paccTos-

HUE MEeXay HUMHU S kM. OnpeieTuTh paccTOssHUE MEXKIY HUMHU 4Yepe3 | 4acos,
€CJIM aBTOMOOWIIM TMEPBOHAYAIIBHO ABUXKYTCS HAaBCTpeuy Apyr Apyry. JlanHoe
PACCTOSIHHE PaBHO MOJYJI0 Pa3HOCTH HAYaJbHOTO PACCTOSIHHUS M OOIIEro MyTH,
MPOJICTAHHOTO aBTOMOOWIIAMH; OOIIUI MyTh = BPEMS * CyMMapHasi CKOPOCTb.

Begin38°. Pemuts nuueliHOE ypaBHeHUe A-X + B = 0, 3amanHoe cBouMu Kodhhu-

mueHTamMu A u B (koadp¢uruent A He pasen 0).

Begin39°. Hailitn kopHu xeadpamnozo ypaeuwenusi Ax2 + B.x + C = 0, 3agan-

Horo commu kKoddournuenramu A, B, C (koapdumment A He pasen 0), ec-
7Y W3BECTHO, YTO JAUCKPUMHUHAHT YpaBHEHHMS MOJIOKUTENEH. BriBecTn BHaya-
Jie MEHBIIWM, a 3aTeM OONBIINK W3 HalWJICeHHBIX KopHed. KopHHM KBagpaTHOTO
YpaBHEHHUS HAXOJATCS IO popmyJie

Xx,2=(-B = D_)/(Z-A),

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



Begin40°. Halitu pemieHue cucmemsl TUHEUHbIX YPAGHEHUL BUIA

Ai-x + By =Cy,
Az-x + Bay = Co,

3ajaHHoN cBouMu kodpdunmentamu A1, Bi, Ci, Az, B, Cq, eciin usBecTHO,
YTO JaHHas CHCTEMa HMMEET €AMHCTBEHHOE pelieHue. Bocmonb3oBatbes ¢op-
MyJIaMHU

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

2 Uenble uncna

Bce BXOJHBIC W BBIXOAHBIC OAHHBIC B 3aJaHHAX ITOU Ipyniibl ABJIAOTCA IIC-
JIbIMU uuciaamMu. Bce qucia, IJid KOTOPBIX YKA3daHO KOJIHYCCTBO III/I(l)p (lIBySHa‘lHOG
YUCJI0, TPCX3HAYHOC YHCIIO U T. ,21.), CUHUTAIOTCA IMOJOXKHUTCIBbHBIMH.

Integerl°. Jlano paccrosiune L B canTuMmerpax. Mcmonb3ys omepamuio JeJICHHS
HaIleJ0, HAaTH KOJMYECTBO MOJIHBIX MeTpoB B HeM (1 metp = 100 cm).

Integer2°. [lana macca M B kunorpammax. Mcnone3yst onepaiuio AeJieHus Haleno,
HANTH KOJIMYECTBO MOJHBIX TOHH B Hel (1 Torna = 1000 kr).

Integer3-. [an pasmep daiina B Oaiitax. Mcrnonp3ys omepaiuio JCJICHUS HaIlelo,
HaWTH KOJUYECTBO TMOJHBIX KUJI00AaWTOB, KOTOpHIE 3aHUMAET JAaHHBINA Qaiin
(1 xmobGaiiT = 1024 Gatita).

Integer4-. Jlausl nensie mojokutenbubie ynucia A u B (A > B). Ha orpeske mu-
Hbl A pa3MElIEHO MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB IJIMHBI B
(0e3 HayoxkeHuit). Mcronp3yst onepamnuio JAejaeHUs Hallelo, HAUTH KOJUYECTBO
oTpe3koB B, pasMenieHHbIx Ha oTpe3ke A.

Integer5° . Jlansl mensie monoxxutenpHble yrcia A u B (A > B). Ha orpeske mymHb A
pa3MeIeH0 MaKCMMaJIbHO BO3MOXHOE KOJHWYECTBO OTPE3KOB uHbl B (6e3
HajoxkeHui). Micnonib3ys onepanuio B3sTUS OCTaTKa OT JCJICHUS Halleslo, HAUTH
JUIMHY HE3aHATOM 4acTu oTpe3ka A.

Integer6° . Jlano aBy3HauHoe umciio. BeiBecTn BHauase ero jeByio mudpy (mecsT-
KH), a 3aTeM — ero mpaByto mudpy (eauHuis). (s HaAXOXKACHUS JECATKOB
UCIIOJIB30BATh OIEpAlMIO ACJCHUSI HaleNo, JJI HAXOXKACHUS €JUHUIl — OIle-
palMIO B3SITUSL OCTATKA OT JIETICHUS.

Integer7°. Jlano nBy3HauHoe yucio. Hailtu cymmy u mpousBegeHue ero mudp.

Integer8°. Jlano nBy3HauHoe umcio. BeiBecTn umcio, MOyd4eHHOE TIpH TepecTa-
HOBKE IIU(p UCXOAHOTO YHCIIA.

Integer9° . Jlano tpex3HauHoe 9uciio. Mcnonb3ys oHy oneparuio AeIeHHs HAIelo,
BBIBECTH MEPBYIO HUPPY JAaHHOTO yucia (COTHH).



Integerl0° . /Jano Tpex3HauHoe yucio. BelBecTn BHaUasne ero nocieIHown quppy
(eIMHUIIBI), @ 3aTEM — €T0 CPEAHIO UDPY (IECITKN).

Integerll:. Jano tpex3nauHnoe uucio. Haiftu cymmy u nmpousBeqieHre ero uudp.

Integerl2-. /lano Tpex3HayHoe yucio. BeiBecTr 4MCIio, NOJYy4€HHOE IPH MpoUTe-
HUH HUCXOJHOTO YHUCIIa CIIPpaBa HaJEBO.

Integerl3-. /lano Tpex3HayHoe yucio. B HeM 3auepkHyu IEPBYIO clieBa LUPPY U
NPUITKCAINA €€ CIpaBa. BhIBECTH MOTyYE€HHOE YHCIIO.

Integerl4:. Jlano Tpex3HauHOEe 4YuCIO. B HeM 3auepKHYJIM MEpBYIO cipaBa HUPpY
U MPUMKCAIA €€ CcJieBa. BBIBECTH MOJTYy4YEeHHOE YHUCIIO.

Integerl5®. Jlano Tpex3HauHoe 4uciio. BeiBecTH 4nCio, MONTyYEeHHOE MpU MepecTa-
HOBKE IIU(p COTEH U JIECITKOB MCXOIHOr0 4ucia (Hampumep, 123 mepeiiner B
213).

Integerl6:. Jlano Tpex3Ha4yHOE 4uciio. BrIBeCcTH 4nCiI0, MOMy4eHHOE TIPU TepecTa-
HOBKE U] JECATKOB M €IWHUII UCXOJHOr0 uucia (Hampumep, 123 mepeiiaer
B 132).

Integerl7:. Jano uenoe uucio, 6ombiee 999. Ucnons3yst oHy omeparuio Jene-
HUS HAIeJI0 W OJIHY OINEpaIlMi0 B3ATHS OCTaTKa OT JEJICHHs, HauTu 1udpy,
COOTBETCTBYIOIIYIO Pa3psily COTEH B 3alMCH 3TOTO YUCTA.

Integerl8:. [ano menoe uucio, 6ombiiee 999. Mcnonb3ys olHY omeparuio Jesne-
HUSl HAIEJIO0 U OJHY ONEpalMI0 B3SITHS OCTAaTKa OT JeJeHUus, HauTu uudpy,
COOTBETCTBYIOIIYIO Pa3psily THICAY B 3allUCH TOTO YHUCIA.

Integerl9°. C nauana cyrok npouuio N cexkyna (N — menoe). Halitu koiamdecTBo
MOJIHBIX MUHYT, MPOIISAININX C Hayaja CyTOK.

Integer20°. C nauana cyrok npouuio N cexkyna (N — nenoe). Halitu xoamdecTBo
MOJIHBIX YacOB, MPOIIEIIINX ¢ Hayaia CyTOK.

Integer21°. C nauana cyrok npouuio N cexkyna (N — nenoe). Halitu xoamdecTBo
CEKYH/I, POILIEIINX C HaYaJla MOCIEAHENH MUHYTHI.

Integer22°. C navana cyrok mpomuto N cekynn (N — menoe). Halitu komuyecTBo
CEKYH/I, IPOIIEIINX C Hayasia MOCJIEeIHEro yaca.

Integer23-. C navana cyrok mpomuto N cekynn (N — menoe). Haiitu komuuecTBo
MOJIHBIX MUHYT, IPOIISANINX C Hayaixa MOCJIEIHEro Jaca.

Integer24- . JIlau Hepeny MpOHYMEPOBaHbI CIEAYIONUM 00pa3oM: ) — BOCKpeceHbeE,
1 — monenenvHUK, 2 — BTOPHUK, . . . , 6 — cy060oTta. J[ano memoe umcio K,
nexaniee B auanazone 1-365. Onpenenutb HoMep AHS Henenu ana K-ro gus
rojia, €CIu U3BECTHO, YTO B A3TOM roay 1 sHBapsi ObLIO MOHEIETLHUKOM.

Integer25° . JIlau Heneny MpoOHYMEpPOBaHbI CIEAYIONNM 00pa3oM: ) — BOCKpeCeHbeE,
1 — moHenenvHWK, 2 — BTOPHUK, . . . , 6 — cy060oTa. J[ano memoe uncio K,
nexaniee B auanazone 1-365. Onpenenuts HOMep AHS Henenu ana K-ro gus
rojia, €CiIu U3BECTHO, YTO B 3TOM roay 1 sHBapsi ObLIO YeTBEpProm.



Integer26°. Jlnu Hexenu MPOHYMEPOBAHBI CIEAYIOMIMM 00pa3zom: 1 — ToOHeaeNb-

HUK, 2 — BTOpHHUK, . . ., 6 — cy00o0Ta, 7 — Bockpecenbe. J{ano uenoe uncio K,
nexaiee B Auana3zoHe 1-365. Onpenenuts Homep AHSA Henenu ans K-ro nHs
rojia, €ciii U3BECTHO, YTO B 3TOM roay 1 siHBapsi ObLIIO BTOPHUKOM.

Integer27°. Jluu Henenu MpoHYMEpPOBaHBI CIEAYIOMIMM oOpa3oMm: | — moHeaelb-
HUK, 2 — BTOpHHUK, . . ., 6 — cy00oTa, 7 — Bockpecenne. Jlano 1emnoe uncio K,
nexaiee B auamnazone 1-365. OnpenenuTs HOMEp AHS Henenw s K-ro gHs
rojia, €Ciu U3BECTHO, YTO B ATOM roay 1 sHBaps ObL10 CyOOOTOM.

Integer28-. Jluu Henenu mMpoHyMepOBaHbI CIEAYIOMIMM oOpa3zoMm: | — moHeaelnb-
HUK, 2 — BTOPHHUK, . . ., 6 — cyb0ota, 7 — Bockpecenne. Jlano 1enoe uncio K,
Jexalee B auanasoHe 1-365, m nenmoe yuciio N, nexariee B auamazone 1-7.
Onpenenuts HOMEp 1HA Henenu st K-ro gHs rona, eciau M3BECTHO, YTO B
sToM roay 1 sHBapst ObL10 qHEM Henenu ¢ Homepom N.

Integer29° . Jlansl nensie nojoxurenbubie yncia A, B, C. Ha npsmoyronbauke pas-
Mepa A xB pasmenieHo MakcuMaabHO BO3MOXKHOE KOJIMYECTBO KBAJIpaTOB CO
ctoporoit C (6e3 HanoxxeHuit). HailT KOJIMYECTBO KBaJapaToOB, pa3MEIIEHHBIX
Ha TPSIMOYTOJIBHUKE, a TakXKe IUIONIA/lhb HE3aHATOW YacTH MPSIMOYTOJIbHUKA.

Integer30°. Jlan HOMep HekoTOporo roja (Iejaoe MOJIOKUTEIbHOe 4ucio). Ompe-
JEIUTh COOTBETCTBYIOIIUI €My HOMEp CTOJIETHS, YYWUTHIBAs, UYTO, K MPUMEDY,
gayaiaom 20 cronerus osu1 1901 rog.

3 Jlornyeckue BblpaxeHUs

Bo Bcex 3amaHusx gaHHOUM rpymmbl TpeOyeTcsl BHIBECTH JIOTHYECKOE 3HAUCHUE
TRUE, eciim NpUBEACHHOC BBICKA3bIBAaHUC JUIA MPEHJIOKCHHBIX MCXOIHBIX TaHHBIX
SIBIIIETCS UCTUHHBIM, Y 3HaueHHe FALSE B MPOTUBHOM ciydae. Bce umcna, nis ko-
TOPBIX YKa3aHO KOJMYECTBO MHUGP (IBY3HAYHOE YHCIIO, TPEX3HAYHOE YHCIIO U T. II.),
CUMTAIOTCA LEJIBIMHU MOJOKUATEIbHBIMH.

Booleanl-. lano menoe uucino A. TIpoBepHuTh HCTUHHOCTH BhICKa3bIBaHUS: «Yuc-
710 A SBISIETCS MOJOKUTEIbHBIM.

Boolean2°. Jlano menoe uucino A. TIpoBepHuTh HCTUHHOCTHh BbICKa3bIBaHUS: «Yuc-
70 A SBJISIETCS HEUETHBIMY.

Boolean3-. Jlano menoe uncio A. TIpoBepHuTh HCTUHHOCTHh BhICKa3bIBaHUS: «Yuc-
70 A SBJISIETCS YETHBIM.

Boolean4-° . Jlaus! aBa 1ienbix uncia: A, B. IIpoBepuTh HCTUHHOCTH BBHICKAa3bIBAHHS
«CnpasemymBsl HepaBeHCTBA A > 2 1 B < 3».

Boolean5° . Jlaub! aBa nenbix gucina: A, B. [IpoBepuTh HCTHHHOCTH BBHICKA3BIBAHMS
«CnpasemymuBbl HepaBeHCTBA A = 0 mim B < - 2»,

Boolean6°. laubr Tpu nenbix uncia: A, B, C. IlpoBepuTh UCTHHHOCTH BBICKA3bI-



BaHus: «CrpaBeyiMBO ABOITHOE HepaBeHCTBO A < B < C»,

Boolean7°. lausr Tpu nenbix yucna: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHuda: «Hucno B Haxonutcsa mexnay uuciaamu A u C».
Boolean8-. Jlansr nBa nenbix yucna: A, B. [IpoBepuTh HCTUHHOCTH BHICKA3bIBAHUS:
«Kaxmoe u3 uucen A u B HeueTHOE».
Boolean9° . Jlansr nBa nenbix yucna: A, B. [IpoBepuTh HCTUHHOCTD BBICKA3bIBAHUS:
«Xotst Obl 01HO U3 uucen A u B HedeTHOEY.
Boolean10°. Mdaubl aBa nensix yucia: A, B. [IpoBepuTh HCTUHHOCTH BBICKa3bIBa-
uusa:. «PoBHO omHo m3 uyucea A u B HeueTHOEY.
Booleanl1l1'. [ans! nBa menbix yucna: A, B. IIpoBepuTh HCTHHHOCTH BBICKA3bIBa-
Hus: «Yucna A u B UMeIoT 0AMHAKOBYIO YETHOCTHY.
Boolean12:. Jlausl Tpu nensix yucna: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHus: «Kaxmoe u3z uncen A, B, C momoxuTenpHOeE).
Boolean13-. Jlausl Tpu nenbix yuciaa: A, B, C. [IpoBepuTh HCTUHHOCTD BbICKA3bI-
BaHUs: «XoTA Obl omHO u3 uncea A, B, C momoxurenbHoe).
Boolean14-. Jlausl Tpu nenbix yuciaa: A, B, C. [IpoBepuTh HCTUHHOCTD BbICKA3bI-
BaHus: «PoBHO omHO u3 uncen A, B, C momnoxureirbrHoe.
Boolean15-. Jlausl Tpu nensix uncna: A, B, C. [IpoBepuTh HCTUHHOCTD BBICKA3bI-
BaHus: «PoBHO aBa u3 uucen A, B, C aBisSi0TCA MOTOXKHUTEIBHBIMI.
Booleanl16°. JlaHo 1iesioe mooKUuTeabHOE YuCio. [IpoBepUTh HCTHHHOCTD BBICKA-
3bIBaHUA: «J[aHHOE YMCIO SBISETCS YETHBIM JABY3HAUHBIM).
Booleanl17-. Jlano meioe mooKUTEIbHOE YHCI0. [IpOBEPUTH HCTUHHOCTD BBICKA-
3bIBaHUA: «J[aHHOE YMCIO SBISETCS HEYETHBIM TPEX3HAUHBIMY.
Boolean18- . IIpoBepuTh HCTHHHOCTH BhICKa3bIBaHUs: «Cpen TPEeX JaHHBIX IEIIBIX
qucesl €CTh XOTs Obl OHA Mapa COBMAJAIOIINX).
Boolean19° . IIpoBepuTh HCTHHHOCTH BhICKa3bIBaHUs: «Cpean TPEeX JaHHBIX IENIBIX
qHceNl €CTh XOTS OBbl OJIHA TIapa B3aMMHO MPOTHUBOIOIOKHBIX.
Boolean20°. Jlano Tpex3HadHoe 4uciio. [IpoBepHUTh MCTUHHOCTH BBICKA3BIBAHWS:
«Bce mudpsl 1TaHHOTO YUCTa Pa3IUYHBD.
Boolean21°. Jlano Tpex3HadHoe 4uciio. [IpoBepHUTh MCTUHHOCTH BBICKA3BIBAHWS:
«Iudpsl manHOTO YHMCIa 00pPA3yIOT BO3PACTAIONIYIO MOCIEIOBATEILHOCTY.
Boolean22°. Jlano Tpex3HayHoe 4uciio. [IpoBepUTh MCTUHHOCTH BBICKA3BIBAHWS:
«Iudpsl ganHOTO YKCIa 00Pa3yIOT BO3PACTAIONTYIO WIIH YOBIBAIOUIYIO TTOCIIE-
JIOBATEIBLHOCTD.
Boolean23°. [lano uwetsipex3HauHoe 4uciio. [IpoBepUTh UCTHHHOCTH BBICKA3bIBA-
HU: «JlaHHOEe YuCI0 YhTaeTCsl OIMHAKOBO CJIEBA HAMPABO U CHPaBa HAJIEBO».
Boolean24-. Jlaub uncna A, B, C (uucno A ue paBao 0). Paccmotpen
ouckpumurnaum D = B2 — 4-A-C, mpoBepUTh HCTUHHOCTH BHICKA3bIBAHMUS:
«KBagpataoe ypaBHenue A-x2 + B:X + C = 0 umeeT BelmecTBEHHbIC KOPHM.



Boolean25°. lanbl uucna X, y. [IpoBepuTh HCTUHHOCTH BhICKa3biBaHUS: «Touka C
KoopAuHATaMu (X, Y) JIGKUT BO BTOPOH KOOPIWHATHOW UYETBEPTH.

Boolean26°. /lanbt uucna X, Y. [IpoBepuTh HCTUHHOCTH BbICKa3biBaHUs: «Touka C
KoopaAuHAaTaMu (X, Y) JIGKUT B YETBEPTOH KOOPAMHATHOU UYETBEPTHY.

Boolean27°. Jlansl uncna X, y. [IpoBepuTh HCTUHHOCTH BhICKa3biBaHUs: « Touka C

KOOpAuHATaMHu (X, Y) J€XKUT BO BTOPOU MM TPEThEN KOOPIUHATHON YETBEPTU».
Boolean28-. Jlansl uncna X, y. [IpoBepuTh HCTUHHOCTH BhICKa3biBaHUs: « Touka C
KoopauHataMu (X, Y) JIGKHT B TIEPBOM WM TPETbed KOOPAMHATHOW UYETBEPTHY.

Boolean29°. /lausl uncna X, Y, X1, Y1, X2, Y2. [IpoBepUTh UCTHHHOCTh BBICKA3bIBa-
Hus: «Touka ¢ koopauHatamu (X, Y) JIEKUT BHYTPU NPSIMOYTOJIbHUKA, JIEBas
BEPXHSIs BEPIIMHA KOTOPOrO MMEET KOOpPAWHATHI (X1, Y1), TIpaBas HIDKHSS —
(X2, Y2), @ CTOPOHBI MapayuIeIbHBI KOOPAMHATHBIM OCSIM.

Boolean30°. [aus! nienbie unca a, b, C, ABJSIOMKECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojibHUKa. [IpoBEepUTh UCTUHHOCTH BBICKa3bIBaHUS: «TPEyrojbHUK CO CTOPO-
HaMmu &, b, C sIBJIIeTCS pABHOCTOPOHHUMY.

Boolean31°. [aus! nienbie uncna a, b, C, ABJSIOIMIKUECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojibHUKa. [IpoBEepUTh UCTUHHOCTH BbICKa3bIBaHUS: « TpeyrojibHUK CO CTOPO-
HaMu &, b, C siByIseTCsl paBHOOCAPCHHBIMY.

Boolean32°. [laus! 1enbie unca a, b, C, ABJSIOMKUECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojbHUKa. 1IpoBepuTh UCTUHHOCTH BBICKa3bIBaHUs: «IpEyrojbHUK CO CTOPO-
HaMH &, b, C sBJIIeTCS MPSMOYTOIBHBIMY.

Boolean33°. Jlausl nensie yncia @, b, ¢. [IpoBepuTh HCTHUHHOCTH BBICKA3bIBAHUSI:
«CyIecTByeT TPEyrojibHHK CO CTOpoHaMHu @, b, C».

Boolean34°. Jlanbl KOOpAWHATHI MO [IAXMAaTHON MOCKU X, Y (IlC/IbIe YHCIIa, Jie-
Kamue B Auamasone 1-8). YuurtheiBas, uro JieBoe HrkHee moje mocku (1, 1)
SIBJISIETCSl YEPHBIM, NPOBEPUTHh UCTUHHOCTH BBICKA3bIBAHUA: «/laHHOE moie sB-
JsieTCST OCIBIMY.

Boolean35°. JlaHbl koopAWMHATHI JIBYX Pa3JIMYHBIX IOJICH MIAXMATHOM JOCKH X1,
Y1, X2, Y2 (Uenble yncna, jJexamue B auamna3zoHe 1-8). IlpoBepuTh HCTUHHOCTH
BBICKa3bIBaHU: «/|aHHBIE TIOJISI UMEIOT OJUHAKOBBIN [IBETY.

Boolean36° . JlaHbl KOOpAUHATHI IBYX Pa3JIMYHBIX MOJICH IIIaXMAaTHOW JOCKH X1, Y1,
X2, Y2 (L1eyble YKcIa, Jiexkaiue B nuana3zone 1-8). [I[poBepuTh HCTUHHOCTH BBI-
cKa3bIiBaHuA: «Jlaaps 32 OOUH XO4 MOXKET MEPEUTH C OJHOTO MOJISI HA APYTOe».

Boolean37°. [lanbl KOOpAWHATBHI ABYX Pa3JIMUHBIX IOJCH MIAaXMaTHOM IJOCKH Xi,

Y1, X2, Y2 (uenble uncina, Jexamue B nuana3zoHe 1-8). IlpoBepuTh UCTUHHOCTH
BbICKa3biBaHUsA: «KOponp 3a OOMH XOJI MOXKET NEpPEeUTH C OJHOTO IOJS Ha

IPYroey.
Boolean38°. [lanpl KoOpauHATHI ABYX PA3IMYHBIX IMOJICH IMAXMAaTHOM JOCKH X1,
Y1, X2, Y2 (L1e7IbIe YKCIa, Jiexkaiue B nuana3zoHe 1—8). [IpoBepuTh UCTUHHOCTD



BbICKa3bIBaHUs: «CJIOH 32 OJJUH X0 MOKET MEPENTH C OAHOTO MO Ha APYTOe».
Boolean39° . JlaHbl KOOpaAUHATHI ABYX Pa3IMYHBIX MTOJICH IIIAXMATHOU JOCKH X1, Y1,
X2, Y2 (11€JIbIe YKCIa, Jiekaiue B nuana3zone 1-8). [I[poBepuTh HCTUHHOCTH BBI-
cka3biBaHus: «Dep3b 3a OJAMH XOJ MOXKET NEPEUTH C OJHOIO MOJS Ha JPYroey.
Boolean40°. [lanpl KOOpAWHATHI JBYX Pa3IHYHBIX IMOJICH MIAXMATHOW JOCKH X1,
Y1, Xg, Yo (uenble yucia, gexamue B auanasone 1-8). IIpoBepUTh UCTUHHOCTH
BbICKa3bIBaHUs: «KOHB 32 OJIUH X0 MOXKET MEPEHTH C OAHOTO MO Ha IPYTOe».

4 YcnoBHbIN onepaTtop

Ifl. Jano memoe uucio. Eciu OHO SBISETCS MOJOKUTECIBHBIM, TO MPHOABUTH K
HeMy 1; B MpOTUBHOM cCilydae HE U3MEHSTh €ro. BbIBeCTH MOJy4eHHOE YHCIIO.

If2. JJano memoe umcio. Eciu OHO sBISETCS MOJOKUTEIBHBIM, TO MPHOAaBHTh K
HEeMY 1; B MpOTHBHOM Ciydae BBIUECTh U3 HEro 2. BeIBeCcTH MoaydeHHOE YHCIIO.

If3. Jano memoe uucio. Eciu OHO sBISETCS MOJOKUTEIBHBIM, TO MPHOAaBUTHh K
HeMy 1; eciu OTpuIlaTeIbHBIM, TO BBIYECTh M3 HETO 2; €CJIH HYJEBBIM, TO
3ameHuTh ero Ha 10. BeiBecTH MmoiydeHHOE YHUCIIO.

If4°. Jlaubl Tpu 1enbIx ynciia. HalTH KOJUYECTBO MOJOKHUTEIBHBIX YHCET B HCXOJ -
HOM Habope.

IfS. Jaubr Tpu nenbix yucia. HalTH KOJIMYECTBO MOJOXHUTEIBHBIX M KOJHYECTBO
OTpHUIIATEIBHBIX YHCEI B HUCXOJIHOM Habope.

If6°. lanbl nBa uncia. BeiBecTr OoJbliiee U3 HUX.

If7. Jlanbl aBa yrciia. BeIBecTH MOPSAKOBBI HOMEpP MEHBIIETO M3 HUX.

If8° . lanb1 nBa umcna. BeiBecTn BHavane Oosblliee, a 3aTeM MEHBIICE U3 HUX.

If9. Jlanbl nBe mepeMeHHbIC BemecTBeHHOro Thma: A, B. IlepepacnpenenuTs 3Haue-
HUSl JTaHHBIX TEPEMEHHBIX TaK, YTOObI B A OKa3aloCh MEHbBIIEE U3 3HAYCHUH,
a B B — Oonbmiee. BeiBecTn HOBbIE 3HaueHUs nepeMeHHbIX A u B.

If10. Jlanb1 aBe nepemeHHble meioro Tuma: A u B. Eciam ux 3HauyeHHs HE paBHBI,
TO IMPUCBOUTH KAXKJIOW NEPEMEHHOM CYMMY OSTHX 3HAUYEHUW, a €CIIA PABHBI,
TO MPUCBOUTH MEPEMEHHBIM HYJIEBbIE 3HAUCHUsA. BBIBECTH HOBbBIE 3HAYEHUS
nepeMeHHbIX A u B.

If11. Jlanbl aBe nepeMmenHble 1iesoro tuma: A u B. Eciau ux 3HaueHHs HE paBHBI, TO
IPUCBOUTH KaXJOW MEpeMEHHON OoJiblliee M3 ATUX 3HAUEHMI, a €CIM pPaBHBI,
TO TMPUCBOUTH IMEPEMEHHBIM HYJIEBblE 3HAUCHUsA. BBIBECTH HOBbIE 3HAYCHUS
nepeMeHHbIX A u B.

If12°. Jlaubl Tpu uncia. HaliTh HamMeHbIee U3 HHX.

If13. Jlanbl Tpu umcna. Halitk cpemHee M3 HUX (TO €CTh YHUCIIO, PACIIONIOKCHHOE
MEK]ly HAUMEHBIIINM U HAaUOOJIBIIIHM).



If14. Jlanbl Tpu uucia. BeiBecTn BHauasie HaMMEHbINEE, a 3aTeM HAMOOJIbIIEe W3
JTAaHHBIX YHCEIL.

If15. laner Tpu ymcna. Halitu cymmy ABYX HauOOJNBIIMX U3 HHX.

If16. [anbr Tpu mepemeHHble BemiecTBeHHoro tuma: A, B, C. Eciu ux 3HaueHus
yIOPSIOYEHBI M0 BO3PACTaHUIO, TO yABOUTH HUX; B MPOTUBHOM CJydae 3ame-
HUTH 3HAYEHHUE KAXKJIOW MEPEMEHHOW HA IMPOTUBOIIOIOXKHOE. BhIBECTH HOBBIE
3HaueHus nepeMeHHnix A, B, C.

If17. dauer Tpu mepemeHHble BemiecTBeHHoro tuma: A, B, C. Eciu ux 3HaueHus
yIOPSIOYEHBI IO BO3pPAcCTaHUIO WM YOBIBAHUIO, TO YJIBOWThH WX; B MPOTHUB-
HOM CJIy4ae 3aMEHUTh 3HAYEHUE KaXJOW MEPEeMEHHON Ha MPOTHBOIOJIOKHOE.
BriBecTn HOBBIE 3HaueHus nepeMeHHbix A, B, C.

If18. Jlanbl Tpu ICNIBIX YHCIIA, OJHO M3 KOTOPHIX OTIIMYHO OT JABYX JAPYTUX, PaB-
HBIX MeXAy coOoi. OmpenenuThs MOPSAKOBBIA HOMEP 4YHCHIA, OTIWYHOTO OT
OCTAJILHBIX.

If19. [lanbl YeThIpe LENBIX YHKCIA, OJHO M3 KOTOPHIX OTJIMYHO OT TPEX JAPYrHuX,
PaBHBIX MEXIy coboi. OnpenenuTh NOPSAKOBLI HOMEp YUCia, OTIIMYHOTO OT
OCTAJILHBIX.

If20. Ha umcnoBoii ocu pacmojoxkensl Tpu Touku: A, B, C. Onpenenuts, Kakas u3
nByx mnocnenaux Touek (B mmm C) pacmonokena Onuxke K A, U BBIBECTH ITY
TOYKY U €€ pacCTOSIHUE OT TOUKH A.

If21. Jlaubl HEI0YUCIIEHHBIE KOOPAUHATEI TOUKHM HA IJIOCKOCTH. Eciu Touka coBma-
JaeT ¢ HadaJloM KoopauHat, TO BbiBecTd 0. Ecim Touka He coBmajaeT ¢ Haya-
JoM KoopauHat, HO JieKuT Ha ocu OX wmim OY, TO BEIBECTH COOTBETCTBEHHO |
win 2. Ecnii Touka HE JIEKUT Ha KOOPJIWHATHBIX OCSIX, TO BBIBECTH 3.

If22° . JlaHbl KOOpAMHATHI TOYKH, HE JeKalled Ha koopauHaTHbIX ocsax OX u OY.
OnpenenuTs HOMEpP KOOPAWHATHON YETBEPTH, B KOTOPON HAXOAUTCS IdaHHaS
TOYKA.

If23. JlaHbBI LIEI0YHCACHHBICE KOOPAUHATEI TPEX BEPIIMH MPSAMOYTOJIbHUKA, CTOPOHBI
KOTOPOTO TapajiyiebHbl KOOPAWHATHBIM OCSM. HalWTh KoOpJaWHATBl €ro
YETBEPTOU BEPILIMHBL.

If24. Jlnsg maHHOTO BEIIECTBCHHOrO X HAWTH 3HaYeHWe cieayromeld (QyHkiuu f,
MIPUHUMAIOIIEH BEIECTBEHHBIC 3HAUCHUS

f(x) = 2sin(x), ecmm X >0,
6 —X, ecmu X< 0.
If25. Jlns maHHOrO IENOro X HaWTH 3HA4YeHHUE ciaeayromed GyHkiuu f, mpuHumaro-
eV 3HAYEHMS 1IEJI0TO THUIIA:

f(x) = 2X, ecmuX< —-2wuwmmX> 2,
—3-X, B IIPOTUBHOM CITydJaec.
If26°. [Inst maHHOTO BEIIECTBEHHOIO X HAWTH 3HAauUeHHe cleayromieit GyHkiuu f,



HpHHHMaIOHIGfI BCIIICCTBCHHBIC 3HAUYCHUA:

—X, ecau X < 0,
X2, ecmn 0 < X < 2,
4, ecmu X = 2.

f(X)

If27. JIns maHHOTO BEINECTBEHHOrO X HAWTH 3HAYEHHUE cieayromed (QyHkmuu f,

IIPUHUMAIOIEH 3HAaYCHUS LIEJIOr0 TUIIA:

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

If28. lan HOMep roaa (IOJIOKUTENBHOE IiesIoe 4Huciio). OnpeaeauTbh KOJIUYECTBO

JTHEW B ATOM TOAY, YYUTBHIBasi, YTO OOBIYHBIM TOJl HACUUTHIBAET 365 mHEH, a
BHCOKOCHBIM — 366 nmHeil. BUCOKOCHBIM cuUMTaeTCsl roj, Aensdmnuiics Ha 4, 3a
UCKJIIOUEHUEM TEeX TroJoB, kKoTopwie nenstcs Ha 100 m He nensarcs Ha 400
(manpumep, roasl 300, 1300 u 1900 ne sBustoTcst BucokocHbMU, a 1200 u 2000
— SIBJISIFOTCSI).

If29. Jlano menoe yuciio. BeiBecTH ero CTpOKYy-OMHMCaHHE BUAA «OTPUIIATEIBHOE
YETHOE YHUCIIO», «HYJIEBOE YHUCIIO», «IOJOKUTEIBHOE HEUETHOE YUCIIO» U T. 1.

If30. Jlano memoe umcio, Jexaimiee B auanazoHe 1-999. BreiBecTH €ro cCTpoky-
ONHMCAaHUE BHUJIa «YETHOE ABY3HAUHOE YUCIIO», KHEYETHOE TPEX3HAYHOE YHCIIO»

U T. .

5 OnepaTop BbiIOOpa

Casel. [laHo menoe ymciio B auamna3oHe 1—7. BelBecTn CTpOKy — Ha3BaHUE JTHS
HEJIeJH, COOTBETCTBYIOIICEe JaHHOMY Yncay (1 — «moHeAeIbHUKY», 2 — «BTOP

HUK» U T. I.).

Case2. Jlano nenoe yncio K. BeIBeCcTH CTpOKy-ONMHMCaHUE OIICHKH, COOTBETCTBYIO-
et urcny K (1 — «mioxoy», 2 — «HeyI0BJICTBOPUTEIIBHOY», 3 — «YIAOBICTBOPH-
TEIbHOY, 4 — «Xopoiio», 5 — «oTiauuHo»). Eciu K He nexut B ntuanazone 1-5,
TO BBIBECTH CTPOKY «OIIHOKA.

Case3. Jlan HoMep Mecsiiia — IeJioe Yuciio B auana3one 1-12 (1 — staBapsb, 2 — de-
Bpajb | T. JI.). BEIBeCTH Ha3BaHUE COOTBETCTBYIOIIETO BPEMCHH roja («3uMay,
«BECHAY, WIETO», KOCCHBY).

Case4- . Jlan HoMep Mecsa — Iiejoe yucio B auanazone 1-12 (1 — suBapsp, 2 —
deBpanp u T. 1.). OnpenenuTh KOJIWYSCTBO THEH B 3TOM MeCSIe IS HEBHCO-
KOCHOTO rojia.

Caseb. Apudmernyeckue ACHCTBHS HaJ YUCIAMH TPOHYMEPOBAHBI CICTYIOITUM
obpaszom: 1 — ciioxeHue, 2 — BBEIYUTaHUE, 3 — YMHOXKeHUe, 4 — neneHue. Jlan



Homep aeiictBus N (uenoe uucio B Auana3zoHe 1-4) u BemiecTBeHHbIC yuciaa A
u B (B He paBHO 0). BeIMOMHUTS Ha/I YMCIaAMU YKa3aHHOE JICHCTBHE M BHIBECTH
pe3yJbTar.

Case6. EnuHuibl 1IuHB IPOHYMEPOBAaHbI ClEAyOmUM oOpa3oM: 1 — meuumerp,
2 — kuioMmeTp, 3 — metp, 4 — MwuMMeTp, 5 — cantumerp. [laH Homep
€AVHUIIBI JJIMHBI (LeJ0€ YMCIO B Jauamna3oHe 1-5) um anuMHa oTpe3ka B 3TUX
euHUIax (BEIIECTBEHHOE 4ucio). HallTu niauHy oTpe3ka B MeTpax.

Case’. Enunuiibl Macchl MPOHYMEPOBAHbI CIEAYIOUUM o0pa3oM: 1 — Kuiiorpamm,
2 — Mwurpamm, 3 — rpamm, 4 — TOHHa, 5 — 1eHTHep. [laH HOMep enuHU-
bl Macchl (LIeJI0€ YMcio B auamna3oHe 1-5) ¥ macca Teja B 3TUX €AUMHHUIAX
(BemiecTBeHHOE uncio). HaliTu Maccy Tena B KuiorpaMmmax.

Case8. Jlanwl nBa uensix uyucna: D (menp) u M (Mmecsi), ompenensitomue mpa-
BUJIbHYIO JIaTy HEBUCOKOCHOTO roja. BeiBectu 3Hauenus D u M nmns gathi,
IIPEAIECTBYIOIIEH YKa3aHHOM.

Case9°. [lanbl nBa menbix uucna: D (menp) m M (mecsir), ompenensromniue mnpa-
BUJILHYIO JIaTy HEBUCOKOCHOTO roja. BeiBectu 3Hauenus D u M nns gathi,
cienyrouiei 3a ykasaHHOM.

Casel0. Po6or moxeT mepeMeniaThCsi B ueThipex HampabieHusx («C» — cesep,
«3» — 3anan, «lO» — ror, «B» — BOCTOK) ¥ IpUHUMATH TpH ITUGPOBBIE KO-
MaHnbl: 0 — mpoxomKaTh IBHKEHUE, | — MOBOPOT HaleBo, -1 — MOBOPOT
HanpaBo. [lan cumBon C — HcxonHOE HampaBieHue podoTa u 1esiaoe yucio N
— TIOCJIaHHasE eMy KomaHza. BeiBecTn HampaBieHue poOOTa Mocie BBINOIHE-
HUS MMOJYyYEHHOW KOMaH/IbI.

Casell. JlokaTop OpUEHTHPOBAH Ha OJHY M3 CTOPOH cBeTa («C» — cesep, «3» —

3anan, «kO» — 1or, «B» — BOCTOK) ¥ MOKET MPUHUMATh TPHU IIU(PPOBHIE KOMaH-
Ibl IOBOPOTa: 1 — MOBOPOT HaneBO, —1 — MOBOPOT HaIpaBo, 2 — MOBOPOT Ha
180°. Han cumBon C — wmcxomHas OpHEHTAIUs JokaTopa M meibie gncia N 1
u N 2 — naBe mocnaHHBIE KOMaHJbl. BBIBECTH OpHEHTANMIO JIOKATOpa TOCIIe
BBIITOJTHCHUS THX KOMAaH]I.

Casel2. DneMeHTBl OKPYKHOCTH MPOHYMEPOBAHBI CIEAYIOIINM obpa3zom: 1 — pa-

mayc R, 2 — mmamerp D = 2.R, 3 — mmuua L = 2.17-R, 4 — momane Kpy-
ra S = 1 R2. JIaH HOMep OJIHOTO M3 3THX JJIEMEHTOB W €0 3Ha4YeHHE. BriBecTn
3HAYCHHUS OCTAJbHBIX AJICMEHTOB JIAHHOW OKPYKHOCTH (B TOM K€ Topsjke). B
KadyeCcTBE 3HAUCHUS TT UCMOIb30BaTh 3.14.

Casel3. DneMeHTHl paBHOOEIPEHHOTO MPSIMOYTOJIHHOTO TPEYTOIhHUKA npoHyMme-

POBaHBI ClIeAYOIIUM oOpa3oM: 1 — karer @, 2 — TUIIOTeHy3a C = a- 2, 3 —
BbicoTa N, omymienHas Ha rumnoteHy3y (h = ¢/2), 4 — mmomane S = c-h/2.
JlaH HOMEp OJHOr0 M3 ATHUX JJECMEHTOB M €ro 3HaucHHe. BhIBECTH 3HAUYCHUS



OCTAJIBHBIX 3JICMCHTOB JJaHHOT'O TPCYI'OJIbHHUKA (B TOM XK€ HOpH,Z[KC).

Casel4d. DneMeHTHl PaBHOCTOPOHHETO TPEYroJbHUKA MPOHYMEPOBAHBI CIEIYIO-

muM obpAzom: 1 — cropona @, 2 — pamuyc Ri BHOMCAHHOW OKPYKHOCTH

(Ri = a- 3/6), 3/— pamuyc Re ommcannoii oxpyxuoctn (R = 2:Ri), 4 —
wiomane S = a2 3/4. Jlan HOMep OJTHOTO M3 3THUX JIEMEHTOB M €r0 3HaYCHHE.

BbiBecTn 3Hau€HUS OCTANBHBIX AJIEMEHTOB aHHOTO TPEYTOJbHHKA (B TOM XK€
MIOPSIZIKE).

Casel5. Mactsim urpanbHbIX KapT HPUCBOEHBI MOPSAKOBbIE HOMepa: 1 — mukw,

2 — Ttpednl, 3 — OyOHbI, 4 — uepBbl. JJOCTOMHCTBY KapT, CTapIIMX JIECATKH,
npucBoeHbl HoMmepa: 11 — Baner, 12 — nmama, 13 — xopoas, 14 — Ty3. JlaHsbl
aBa uenbix uynciaa: N — mocromnctBo (6 < N < 14) u M — macTth KapThl
(1 <M 4. BeiBecTH Ha3BaHHE COOTBETCTBYIOIICH KapThl BHJA «IIECTEPKa
O0yOen», «1ama uyepBei», «Ty3 Tped» U T. 1.

Casel6. [Jano nenoe uncio B auanazone 20—69, onpeaenstoiiee Bo3pacT (B rojax).

BriBecTn cTpoKy-omnucaHue ykKa3aHHOTO BO3pacTa, 0OECIEeYuB MPaBUIIBLHOE CO-
IJIACOBaHUE YHUCJIA CO CJIOBOM «roi», Hampumep: 20 — «aBaauath Jet», 32 —
«TPUILATH JBa ToJa», 41 — «COPOK OJUH TO.

Casel?. Jlano nienoe yucio B auanazone 10—40, onpeaensromiee KOIMIECTBO yUIeo-

HBIX SaﬂaHI/Iﬁ I10 HGKOTOpOfI TeMe. BriBecTtn CTPOKY-OIMMCAHHUC YKAa3aHHOI'O
KOJINYCCTBA SaﬂaHHﬁ, oOecrnieunB IMPpaBUJIBHOC COIJIACOBAHHC 4YHCJIa CO CJIOBA-
MH <<y‘-I€6HO€ 3aJaHUC)», HAIIPUMCED: 18 — «BOCCMHAIATh y‘IC6HLIX 3aHaHHﬁ>>,

23 — «aBaanaTh TPU y4eOHBIX 3aJaHus», 31 — «TpuaAnaTh OJAHO yuyeOHOE 3a-
TaHHUEe».

Casel8. Jlano menoe umcio B auanazoHe 100-999. BriBecTH CTpOKy-OmMCaHHE
JAHHOTO YHCJia, HampuMmep: 256 — «JIBECTH MATHAECAT ILIeCTh», 814 — «BO-
CEMBCOT YETHIPHAIATEY.

Casel9. B BocTouHoM KkajeHmape NpuHAT 60-JETHUH WK, COCTOSAIMMNA u3 12-
JETHUX TOJIMKIOB, 0003Ha4YaeMbIX HA3BaHUSMHU IIBETA: 3€JICHBIM, KPACHBIH,
KENTHIN, Oenblid M YepHbId. B KaKI0M MOAIMKIIE TOIBI HOCSAT Ha3BAHUS KUBOT -
HBIX: KPBICHI, KOPOBBI, TUTPA, 3aiilla, IpaKoHa, 3MEH, JOUIAIN, OBIIbI, 00E3bsHBI,
KypHIlbl, cOOaku ¥ cBUHBbM. [lo HOMEpy roma ompenenuTh €ro Ha3BaHUE, €CIIU
1984 ron — HavaJI0 LMKJIA: «TOJ 3€JIEHOU KPBICHD.

Case20. /lanpl aBa menblx yucia: D (mens) m M (Mecsi), ompeaesione mnpa-
BUJIbHYIO J1aTy. BeiBecTH 3Hak 30/1Maka, COOTBETCTBYIOIIUI 3TOil aate: «Bomo-
neit» (20.1-18.2), «Pwiobi» (19.2-20.3), «OBen» (21.3-19.4), «Tenen» (20.4—
20.5), «bmm3nHenp» (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «Jle-
Ba» (23.8-22.9), «Bech» (23.9-22.10), «Cxoprmon» (23.10-22.11), «Ctpe-
nemy (23.11-21.12), «Kozepor» (22.12-19.1).



6 LiIukn ¢ napameTtpom

Forl. Jlausr nessie unciaa K u N (N > 0). Beiectu N pa3 uncio K.

For2. Jlansr aBa nensix yrncina A u B (A < B). BeiBectu B mopsijike Bo3pacTaHus BCe
1eJble YKclia, pacnojoxkeHHbie Mmexay A u B (Bkimrouast camu uucna A u B), a
Takke KoianduecTBo N 3TUX ducer.

For3. Jlansl nBa nenbix yncia A u B (A < B). BeiBectu B mopsiike yObIBaHHS BCE
Henble 4ucia, pacnoyiokeHHble Mexxay A u B (He Bxmtowas umcna A u B), a
Takke KoianyecTBo N 3TUX yucer.

Ford. Jlano BemecTtBeHHOE yucio — leHa 1 kr xoHger. BoiBectn croumocts 1,
2, ..., 10 xr xouper.

For5°. Jlano BemiecTBeHHOE unciio — IieHa 1 kr koH(er. BeiBectu croumocts 0.1,
0.2, ..., 1 xr xoHoer.

For6. [lano BemiecTBeHHOE 4mcio — IieHa 1 kr koHdeT. BeiBectu ctommocts 1.2,

1.4, ..., 2 kr koHeT.

For7. Jlausr gBa nenbix uucia A u B (A < B). Haiitu cymmy Bcex IHENbIX YHCEN
oT A 110 B BKIIIOUUTENBHO.

For8. Mdansl nBa mensix yucia A u B (A < B). Haiitu npousBeacHre BCeX IENIBIX

yucen oT A 1o B BkimrountensHo.

For9. Jlausr aBa 1enbix unciaa A u B (A < B). Haiitu cymmy KBagipaToB BCeX IETBIX

yucen ot A 1o B BkImrountensHo.

For10. Jlano memoe uucino N (>0). Haiitu cymmy

1+1/2+1/3+ ...+ 1/N

(BEILIECTBEHHOE YHUCIIO).

Forll. Jlano nemoe uucino N (>0). Haiitn cymmy

N2+ (N+1)2+ (N+2)2+ ...+ (2:N)2
(TIemoe 4ucIo).

Forl2:°. ano nenoe uncio N (> 0). Haittm npousBencHue

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

Forl3-. ano nenoe uncio N (>0). Haiitu 3HaueHNe BBIpaKSHHUSI

11 —-12+13-
(N crmaraembIX, 3HaKH YepeIyrOTCs). Y CIOBHBIM ONEpaTop HE UCIOJIh30BATh.

Forl4. Jlano nenoe unciao N (> 0). HaliTu kBagpat TaHHOTO YUCIIA, UCTIOIB3YS JIJIs

€ro BBIYUCIICHUS CIEAYIONIYI0 (popMyy:
N2=1+3+5+...+(2:N - 1).
[locne noGaBneHUs K CyMME Ka)KJOTO CJIaraéMoro BbIBOJAUTH TEKyIIee 3Haue-



HHUE CYMMBI (B pe3ysbTaTte OYAyT BBIBEICHBI KBAJAPAThl BCEX ILIEIBIX YUCEN OT 1
a0 N).
Forl5°. Jlano BemectBenHoe yucio A u tenoe gucio N (>0). Haiitu A B crere-
Hu N :
AV = AA. A
(uncna A mepemuoxkaiorcs N pa3).
Forl6°. Jlano BemectBeHHoe unciao A u neioe uucio N (>0). Mcnons3ys oaun
IIMKJI, BEIBECTU Bce Ieible cteneHu yncia A ot 1 go N.
Forl7. [lano BemectBenHoe yucio A u memnoe uncio N (>0). Ucnons3ys oaux
UK, HAUTH CYMMY
1+A+AZ+A3+ .+ AV,
Forl8. /lano BemectBenHoe yucio A u memnoe uncio N (>0). Ucnons3ys oaux
I[UKJI, HAWTH 3HAYCHUE BBIPAXKCHHS
1—A+AZ- A3+ ...+ (- DV-AV,
Y CIIOBHBIN OIEpaTop HE MCIOJIb30BaTh.
Forl9° . Jano nemnoe unciao N (>0). Haittu npousBencHue

NI=1.2....-N
(N—paxmopuan). YtoObl M30€KaTh IETOYNUCICHHOTO MEPETOJHEHHS, BBIYUC-
JSTh ATO MPOMU3BENIECHHE C MOMOIIBI0 BEIIECTBEHHOW NMEPEMEHHON U BBIBECTH

€ro Kak BEIIECTBEHHOE YUCIIO.
For20° . Jauo nenoe unciao N (>0). Mcnoap3yst oguH UK, HAUTH CyMMY

1+21+ 31+ ...+ NI

(Beipaxkenre N ! — N—¢gpaxmopuan — o0o3Ha4aeT MPOU3BEACHUE BCEX IIEIBIX
gucenor 1 goN: N!=1.2... .N). UroOsl u36exkaTh IEIOUYNCICHHOTO Tepe-

IMIOJIHCHHA, IMPOBOJHUTHL BBIYHCJIICHUA C INIOMOIIBIO BCHICCTBCHHBIX IICPCMCHHBIX

M BBIBECTH PE3yJIbTaT KaK BEIIECTBEHHOE YUCIIO.
For21. Jlano nemoe yuciio N (> 0). Mcnonb3yst ouH UK, HAUTH CyMMY
1+1/(AH+212Y)+1/@3)+...+1/(NY
(Beipackerne N ! — N—gaxmopuan — o003HaYaeT MPOU3BEICHUE BCEX IETBIX

gucenor 1 o N: N1 =12-...:N). IlomyueHHoe 4ucio sBiseTcss mpuOIn-

’KCHHBIM 3HAYCHUEM KOHCTAHTHI € = exXp(1).
For22. Jlano BemectBeHHoe ymciio X u 1enmoe gucio N (> 0). Haiitn 3HadeHue
BBIPAKCHUSI
1+ X +X2Z/(2N) + ...+ XV/(ND
(N!'=12...N). [lomyueHHOE YHCIIO SABJISAETCS MPHOIMKCHHBIM 3HAYCHHEM
GyHKIMM eXp B TOUKE X.
For23. [lano BemectBenHoe yuciio X u nenoe gucio N (>0). Haiitu 3HaucHue
BBIPKEHUS



X = X3/ + X5/(51) - ...+ (-1)N-X2N1/((2-N+1))
(N!'=12...N). llony4deHHOE YUCIIO SABISAETCS MPUOIMKEHHBIM 3HAYCHHEM
(¢yHKIMH Sin B TOuke X,

For24. Jlano BemectBenHoe yucio X u 1enoe yucio N (>0). Haiitu 3HaucHue
BBIPKCHHUS

1 - X220 + X4H@A) - ...+ (-DV-X2N/((2:N)Y)

(N!'=12...N). llony4yeHHOE YUCIIO SABISAETCS MPUOIMKEHHBIM 3HAYCHHEM
(GyHKIMU COS B TOUKE X.

For25. Jlano BemectBennoe uucio X (|X|<1) u nemoe uucno N (>0). Haiitu
3HAYCHHE BBIPAKEHUS

X —X2/2+ X33 - ...+ (- 1)N1 XV/N.

[TomyueHHOE YHCITO SBISETCS MPHOIMKEHHBIM 3HaUeHueM QyHKIHH In B TOY-
ke 1+ X

For26. Jlano BemectBenHoe uucio X (|X|<1) u memoe umcimo N (>0). Haiitu



3HAYEHUE BBIPAKCHUS
X — X33+ X535 - ...+ (- D)V X2N+1/(2 .N+1).

[Tomy4yeHHOE YHCIIO SBJISETCS MPUOMKEHHBIM 3HaYeHHEeM (QyHKIuu arctg B

Touke X.

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

3HAYEHNE BBIPAKCHHUSI
X + 1.X3/(2.3) + 1.3-X5/(2.4.5) + ... +
+1.3...-(22N=- 1)- X2N+1/(2 4 . . . (2-N)-(2-N+1)).
[TonyueHHOE YMCIO SABJISCTCS NMPHOJMKEHHBIM 3HaYeHHEeM (YHKIMU arcsin B
TOYKe X.
For28. Jlano BemectBenHoe uucio X (|X|<1) u nemoe uucino N (>0). Haiitu
3HAYCHWE BBIPAKCHHS
1+ X/2-1-X2/(2-4) + 1-3-X3/(2:4-6) — ... +
+(—DN-113:.. (2N -3)-XV/(24-...(2:N)). vV
[TomyyeHHOE YHCIIO SBIIACTCS MPHUOJMKEHHBIM 3HaueHUEeM QyHKIMu  1+X.

For29. Jlano nemoe unciao N (> 1) u aBe BelleCTBEHHbIE TOYKHA HAa YHCIOBOH OCH:
A, B (A < B). Otpesok [A, B] pa3out Ha N paBHbIX 0Tpe3koB. BeiBecTnt H —
JUTMHY KaXXI0T0 OTpe3Ka, a Takke Habop TOUeK

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

For30. [ano nemoe urciao N (> 1) u ABe BelleCTBEHHbIE TOYKHA HA YHCIOBOH OCH:
A, B (A < B). Otpesok [A, B] pa3out na N paBHbIX 0Tpe3koB. BeiBecTt H —
JUIMHY Ka)KIOTO OTpe3Ka, a Takxke 3HaueHus yukuumun F(X ) = 1- sin(X ) B
TOYKaX, pa30uBaionuXx oTpe3ok [A, B]:

F(A), FA+H), FA+2H), ..., F(®B).

For31. Jlano nienoe unciao N (> 0). ITocnenoBaTeabHOCTh BEIIECTBEHHBIX YHCEN Ay
OTIpEJIEISIETCS] CICIYIOIINM 00pa3oM:

Ao =2, Ak =2+ 1/Ak1, K=1,2,....
Brisectn 3memeHTHI A1, A2, ..., Av.

For32. Jlano nienoe unciao N (> 0). ITocnenoBaTeabHOCTh BEIIECTBEHHBIX YUCEN Ay
onpenensaeTcsl CIeAyMNUM 00pa3oMm:

Ao =1, Ax = (A1 + 1)/IK, K=1,2,....
Brisectn 3nemeHTHI A1, A2, ..., Av.

For33-. Jano ntenroe uncino N (> 1). [ociienoBarenbHOCTh wucen Qubonauuu Fg
(emoro TUMa) ompeAesaeTCs CICAYIOINUM 00pa3oM:

F =1, F: =1, Fk = Fra + Fi, K=3,4,....



BriBectn nnementel Fi1, Fo, ..., Fy.
For34. Jlano nenoe unciao N (> 1). [TocinenoBareabHOCTh BEIIECTBEHHBIX YHCEN Ay
OTIpEEISIETCS CIICIYIOIIMM 00Pa3oM:
A1 =1, Az = 2, Ax = (AK_2 + 2'A/<-1)/3, K=3,4,....
BriBectn 3nementnl A1, Ao, ..., An.
For35. Jano nemoe uncio N (> 2). ITocinenoBarenbHOCTD HEIbIX yucesl Ak ompe-
JEISICTCSI CIICTYIOIIMM 00pa3oM:
A =1, Az = 2, As =3,
Ak = A1 + A2 — 2-Ax-3, K=45,....

BriBectn 3nementsl A1, Ao, ..., An.

BrioXeHHble LUKNbI

For36°. dansl nensie nonoxutenbHbie yncna N u K. Haittu cymmy
1€+ 2K+ + NK
UtoObl u30€kaTh IEJTOYUCICHHOTO MCPCIIOJIHCHHUA, BBIYHUCIIATE ClIaraCMBbIC

3TOM CYMMBbI C IMIOMOIIBIO BGH.IGCTB@HHOﬁ HepCMeHHOﬁ N BBIBOOAUTL PEC3YJIb-
TaT KaK BCHICCTBCHHOC YHCJIO.

For37. Jlano niemoe uncio N (>0). Haiitu cymmy
11+22+  + NV,
YroObl u30eXkKaTh IEJOYMCICHHOTO MEPEIOIHEHNS, BBIYHCISATH CllaraeMbie

3TOM CYMMBbI C TOMOIIBIO BEIIECTBECHHOW IEPEMEHHOW W BBIBOJIUTH PE3YJib-
TaT KAaK BEIIECTBEHHOE YHCIIO.

For38. Jlano nemoe uucio N (>0). Haiitn cymmy
W +281+ +NL
YroObl n30ekaTh IICIIOYNUCICHHOTO IIEPEIIONHCHMSI, BBIUYUCIATH CllaracMble

3TOM CYMMBI C IIOMOIIBI0 BEIIECTBEHHOM NEPEMEHHOM W BBIBOAUTH PE3Yib-
TaT KaK BEIIECTBEHHOE YHCIIO.

For39. Jlansr nenple nojoxutenbHbie yncia A u B (A < B). BeiBecTn Bce 1ieinbie
yucia oT A 10 B BKITIOUUTENBHO; TPU 3TOM KayKJ10€ YUCIIO JAOJKHO BBIBOJUTHCS
CTOJILKO pa3, KaKOBO €ro 3HaueHue (HampuMep, YUCIIO 3 BBIBOJUTCA 3 Pasa).

For40. [ansr nensie uncia A u B (A < B). BeiBectn Bce menbie uncia ot A o B
BKJIFOYUTEIBHO; TIPU 3TOM YHUCIO A JOJKHO BbIBOAUTHCS 1 pa3, umcio A + 1
JOJIKHO BBIBOJUTHCS 2 pasa u T. 1.



7 Llukn ¢ ycnoBuem

Whilel°. JTaubr monoxwurensusie uncia A u B (A > B). Ha orpeske mmmHBI A
pa3MenieH0 MAaKCHMAJIbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JIuHBI B (0e3
HajoxeHui). He ucnone3ys onepanyu yMHOXEHUS U JEICHUS, HAUTH JIIIUHY
HE3aHATON YacTH oTpe3ka A.

While2°. Taubl nonoxxutenbubie unciaa A u B (A > B). Ha otpeske mmuubl A pas-
MEILIEHO MaKCHUMaJIbHO BO3MOXKHOE KOJIMUECTBO OTPE3KOB JJIMHBI B (6e3 Hano-
xeHuil). He ucnone3ys onepanud yMHOXKEHHUS W JI€JICHUS, HAUTH KOJIUYECTBO
oTpe3koB B, pasmeniennbix Ha oTpeske A.

While3. Jlausl nensie monokutenbabie uncia N u K. Mcnonb3yst TOJIbKO oreparyu
CIIOKCHUSI W BBIYMTAHUS, HAWTH YacTHOE OT AeyieHus Hareno N Ha K, a Taxke
OCTaTOK OT 3TOTO JICJICHHUS.

While4®. dano nemoe umciao N (> 0). Ecau oHO sBIsSeTCS CTENEHBIO 4Yuciaa 3, TO
BbIBECTH TRUE, €cJi HE ABJIAETCA — BBIBECTU FALSE.

While5. [ano nenoe gucimo N (>0), sBisrorieecss HEKOTOPOH CTEMEHBIO YHCa 2:
N = 2% Haiitu nenoe uucio K — mokazarens 3TOM CTENEHHU.

While6. Jlano mienoe uncio N (> 0). Haiitu dsotnou ¢pakmopuan N:

NI'=N:(N-2)-(N-4)-...
(mocnemHUt COMHOXKUTENb paBeH 2, eciii N — detHoe, u 1, ecnmu N — Heder-
Hoe). UToObI M30eXaTh 1EI0YUCICHHOTO MEPENOIHeHNS, BEIYUCIATH 3TO IMPO-
U3BEJICHUE C TMOMOIIIbIO BEIIECTBEHHON MEPEeMEHHOM M BBIBECTH €T0 KakK Bellle-
CTBEHHOE YHCJIO.

While7°. Hano nemnoe uucio N (> 0). Haiitu HaumeHbIliee 1€JI0€ MOIOKHUTEILHOE
guciio K, kBajgpat koroporo npeBocxoaut N : K2 > N. OyHKIu0 H3BICUCHHS
KBaJIpaTHOTO KOPHS HE MCTIOIh30BaTh.

While8. Mdano nenoe gucino N (> 0). Haiitu nHaunGombiiee memoe unciao K, kBampar
koToporo He mpeBocxomuT N @ K2< N. ®yHKIUI0 U3BICYCHHUS KBaIPaTHOTO
KOPHS HE MCTIOJIb30BAaTh.

While9. [lano menoe umcio N (> 1). Halitn Hammenwinee mnenoe umcio K, mpu
KOTOPOM BBIMOJIHsAETCS HepaBeHCTBO 3K > N.

Whilel0. Hdano memoe umcio N (> 1). Haiitu mambGombiree menmoe umcio K, mpu
KOTOPOM BBIMOJIHsAETCST HepaBeHCTBO 3K < N.

Whilell°. lano nemoe urcio N (> 1). BeiBectn HanmMeHbllee u3 meibix uncen K,
it KoTopbix cymma 1 + 2 + ... + K Oyzner Gonbmie wim paBHa N, u camy 3Ty

CyMMY.






Whilel2°. Hano uenoe uncio N (> 1). BeiBectn HambombIiee u3 mensix gucen K,
Uit KoTopbix cymma 1 + 2 + ... + K Oyzner mensbiie unu pasHa N, u camy 3ty
CyMMY.

Whilel3. Jlano uucio A (> 1). BeiBectn HawMeHblliee M3 Heablx uucen K, s
KoTopbix cymma 1 + 1/2 + ... + 1/K Oyner Oonbiie A, u caMy 3Ty CyMMY.
Whilel4. Jlano uucio A (> 1). BeiBectu Hambomblee u3 neibix uucen K, s
KoTopbix cymma 1 + 1/2 + ... + 1/K Oyner meHbie A, U camy 3Ty CyMMY.
Whilel5. Havanbubiit Bkiag B O0anke paBeH 1000 py0. Uepes kaxaplii Mecsi pas-

Mep BKJIaJa yBeJIW4YMBaeTCs Ha P mpoleHToB oT umeronieics cymmbl (P —
BeniecTBeHHoe uncio, 0 < P < 25). [lo nanHOMYy P ompenenuTh, yepe3 CKOJIBKO
MmecsieB pa3mep Bkiaga npeBbicHT 1100 py0., 1 BbIBECTH HalJeHHOE KOJIMYE-
cTBO MecsneB K (mermoe 4uciio) ¥ UTOTOBBIA pa3Mep BKJIaaa S (BEIICCTBEHHOEC

YHCJIO).

Whilel6. CnopTcMeH-IbDKHUK Hayall TPEHUPOBKH, MPOOCKAB B MEPBBIA JICHb
10 kM. Kaknpiii crenyromuii 1eHb OH YBEJIUYHMBAII JUIMHY Npobera Ha P mpo-
IIeHTOB oT Tmpobera npeapiaymero aus (P — BemectBennoe, 0 < P < 50). ITlo
naHHoMy P ompenenuTsb, mociie Kakoro JHS CyMMapHbIA MpoOer JIbDKHHUKA 3a
Bce AHU npeBbIcHT 200 KM, U BBIBECTH HalJIeHHOE KojaudecTBO aHel K (1emoe)
¥ CyMMapHbIi ipober S (BemecTBEHHOE YUCIIO).

Whilel7. Jano nemnoe uucio N (> 0). Mcnons3ys omepanuy A€ACHHS HAIEIO U
B3SITHSI OCTaTKa OT JCJICHUS, BBIBECTH BCE €ro IU(Phl, HAUWHASA C CaMOU MpaBoOn
(pa3psiia eIMHULI).

Whilel8. Jano nemoe uucio N (> 0). Mcmons3yst omepanuu O€ICHHS HAICIO U
B3SITHSI OCTaTKa OT JCJICHUS, HAWTH KOJUYECTBO U CyMMY ero mudp.

Whilel9. [ano nemoe urciao N (> 0). Mcrmonb3ys onepanuu AeI€HUS HALEIO U B3s-
TUSL OCTaTKa OT JEJCHHS, HAWTH YUCIIO, MOJTyYeHHOEe NpH mpouTeHuu yucia N
CIpaBa HaJIeBO.

While20. ano memnoe ywmcimo N (>0). C momomipio ormepamuii JeIeHUs Harelo
U B3ATHUS OCTaTKa OT JEJCHHS OIpEeAeNUTh, UMEeTCs Ju B 3amucu umcia N
mudpa «2». Ecam umeetcs, To BeIBecTd TRUE, €CliM HET — BBIBECTH FALSE.

While21. Hano uenoe yumcimo N (>0). C momomipio omepamnuii JejacHUs Harelo
M B3SATHS OCTAaTKa OT JCJICHHS ONpPENeTUTh, UMEIOTCS N B 3amucu yucia N
HedyeTHbIe Udpbl. Eciim uMmeroTcs, To BeIBecTH TRUE, €CIIM HET — BBIBECTH
FALSE.

While22°. JTano nenoe yuciio N (> 1). Eciiu oHO sBASICTCST npocmbim, TO €CTh HE
HMMEET MOJIOKUTENIBHBIX JenuTenen, kpome 1 u camoro cedsi, To BeiBeCTH TRUE,



MHa4ue BbIBECTU FALSE.

While23°. [ansl 1enbie mojaoxuteabubie yncia A u B. Haittu ux naubonvuui
oowuii denumens (HON), ucionwiys areopumm Eexnuoa:

HOJI(A, B) = HOA(B, Amod B), eciu B O; HOJI(A, 0) = A.

While24. Jano uenoe uucio N (> 1). [TocnegoBarenbHOCTh wucen Pubonauuu Fg
OTIPEICIISACTCS CIASAYIOIIMM 00pa3oM:

Fi=1, Fa =1, Fk = Fro + Fi, K=3,4,....
[TpoBepuTh, sBisiercs nau uncio N uuciiom ®ubonayun. Ecnm siBasieTcs, TO
BbIBECTH TRUE, €cJii HET — BBIBECTU FALSE.

While25. Jlano nenoe umciao N (> 1). Haiitu mepBoe uucio dubonayum, 00JIb-
mee N. (ompenenenue uucen @ubonavuu nano B 3amanuu While24).

While26. Jano nemnoe unciao N (> 1), ssasromeecs unciom Pudonayun: N = F
(onpenenenue uucen Pubonayuu naHo B 3amanuu While24). Halitu nensie
gucna Fx1 u Fg+1 — mpeasinymiee u nocnenyromee yucia OuboHauyu.

While27. Jlano uenoe uucino N (> 1), spiusromeecss unciaom dubdonayunm: N = Fg
(ompenenenue uucen @ubonauuu nano B 3amanuu While24). Haiitu nenoe
guciio K — mopsiikoBeiii Homep uncia ®ubdonavyun N,

While28. Jlano BemectBernHoe unciao € (> 0). [locnemoBareabHOCTh BEIIECTBEHHBIX
gucesl Ax OnpeelisieTcs CACAYIOMUM 00pa3oM:

A1 =2, Ax = 2 + 1/Ak-, K=2,3....
Haitftu mnepBbiii 1u3 HOMepoB K, 11 KOTOPBIX BBINOJHAETCA YCIOBUE
|Ax - Ax-1| < €, 1 BBIBECTH 3TOT HOMED, a TakKe uncia Ax-1 1 Ax.

While29. Jlano BemectBenHoe unciao € (> 0). ITocnemoBaTeabHOCTh BEIICCTBEHHBIX
gucesl Ax onpeeisieTcs CACAYIOMUM 00pa3oM:

Al =1, Az =2, Ak = (Ax-2 + 2 Ax-1)/3, K=3,4,....
Haiitu mnepBbiii w3 HOMepoB K, IS KOTOPBIX BBINIOJHIETCS YCIOBUE
|Ax - Ax-1| < €, 1 BBIBECTH 3TOT HOMED, a TakKe gncia Ax-1 1 Ax.

While30. lambr monoxwutensHbie uyucia A, B, C. Ha npsmoyrompHHKE pa3me-
pa A xB pa3menicHo MakCHMajabHO BO3MOXKHOE KOJHMYECTBO KBaJAPaTOB CO
ctoporort C (6e3 HamoxeHuii). HailT KOJIMYECTBO KBaJIpaTOB, Pa3MEICHHBIX
Ha MpsMoyroibHuke. Onepanuy YMHOXKEHHS U JCJICHUS HE HMCIIO0JIh30BaTh.

8 NocnepoBaTenbHOCTU

Bo Bcex 3amaHusiX JaHHOW TPYNIbI MpenoiaraeTcsi, 4YTo0 UCXOJHbINA HabOp
COACPKUT HEHYJEBOE YMCJIO AJeMEHTOB (B 4yacTHOCTH, 4yucio N Bcerga Oouibiie



Hyns1). B 3aganusx Ha 00paboTKy HECKOIBKUX HaOOpoB uncen (Series29—Series40)
konmnuecTBO HabopoB K Takke Bcerja SIBISETCS HEHYJICBBIM.

Seriesl®. JlaHbl necsTh BENICCTBEHHBIX yuces. HalTh ux cymmy.

Series2. Jlanbl IecATh BEIICCTBEHHBIX uncel. HallTh MX mpou3BeacHME.

Series3. [laHbl JecATh BEIICCTBEHHBIX uncen. HaiiTu ux cpeanee apudmerndeckoe.

Series4. Jlano menoe umcio N u Habop u3 N BemiecTBeHHbIX 4Ymcel. BriBecTn
CyMMYy U TIPOM3BEJCHUE YKCEN W3 JaHHOTOo Habopa.

Series5. Jlano 1enoe uyucio N u Habop u3 N MONOKHUTEIBHBIX BEIIECTBEHHBIX
yucesl. BeIBecTH B TOM K€ TMOPSJAKE IEbIe YAaCTH BCEX YHCEN W3 JIAHHOTO
Habopa (Kak BEIIECTBEHHbIC 4YMCIAa C HYJIEBOM JPOOHON YaCThiO), a TaKKe
CYMMY BCEX IIEJIBIX YacTeH.

Series6. Jlano 1enmoe uyucio N u Habop u3 N MONOKHUTEIBHBIX BEIIECTBEHHBIX
qucesl. BeIBeCTH B TOM jk€ TOpSJIKE APOOHBIC YaCTH BCEX YHCEN M3 JIAHHO-
ro Habopa (Kak BEIIECTBEHHBbIE YMCIA C HYJEBOW LEJOW YacThi0), a TaKKe
NIPOU3BEICHHUE BCEX JPOOHBIX YaCTCH.

Series7. Jlano uenoe uucio N u Habop u3 N BemiecTBeHHBIX uuces. BwiBecTH B
TOM JK€ MOPSAKE OKPYTJICHHBIE 3HAUEHHsS BCEX YHCeNl U3 JaHHOro Habopa (Kak
HeJble YMcia), a TaKKe CYMMY BCEX OKPYIJIGHHBIX 3HAY€HUHU.

Series8. Jlano nenoe uucio N u HaOop u3 N menbix yucen. BeiBecTd B TOM ke

MOpsJIKE BCEe YETHBIE Uncia U3 JaHHOro Habopa u konndecTBO K Takux duces.

Series9. Jlano nemoe urciao N u Habop u3 N 1ensix yucen BeiBecTu B TOM ke
MOpsIIKE HOMEpPA BCEX HEUETHBIX YMCEN M3 JaHHOTO Habopa u kommuectBo K
TaKUX YHUCEIL

Series10. Jlano nenoe unciao N u Habop m3 N nmensix uwmcen. Ecou B Habope
UMCIOTCSI MOJIOKUTCIbHBIC 4YHCJa, TO BbIBECTM TRUE; B IIPOTHBHOM Clly4dac
BbIBECTU FALSE.

Series1l. Jlaubl nensie uncia K, N u Habop u3 N nensix yucen. Eciu B Habope
UMEIOTCS uncia, MeHblne K, To BeiBecTd TRUE; B IPOTUBHOM CI1y4ae BBIBECTHU
FALSE.

Series12. [lan Habop HEHYJCBBIX IEJIBIX YUCEN;, MPU3HAK €r0 3aBEPIICHUS — YHC-
70 0. BeiBecTH KONMMYECTBO YKcen B Habope.

Series13. Jlan Habop HEHYJCBBIX IEJBIX YUCEN, MPU3HAK €r0 3aBEPIICHUS — YHC-
70 0. BeiBecTn cyMMy BceX TOJIOKHTEIBHBIX YETHBIX YUCEN U3 JAHHOTO HabOo-
pa. Eciu tpebyembie uncina B HabOpe OTCYTCTBYIOT, TO BbiBecTH 0.

Series14. lano nenoe uncino K u HaOOp HEHYJIEBBIX IENBIX YUCEI;, MPHU3HAK €ro
3aBepmeHuss — uuciio 0. BeiBecTn koiamdecTBO umcen B Habope, meHbmmx K.



Series15°. Jlano nenoe unciao K u HaOOp HEHYJIEBBIX LENBIX YUCEN; MPHU3HAK €T
3aBepuieHuss — yuciao 0. BeiBecTu HOMep mepBoro umuciia B Habope, OoJibliie-
ro K. Ecim takux umcen HeT, TO BeiBecTH O.

Seriesl16°. Jlano nenoe uucino K u HaO0Op HEHYJEBBIX IIEIBIX YHCEN; MPHU3HAK
ero 3aBepuieHuss — 4uciao 0. BeiBecTH HOMEp TocieaHEro yucia B Habope,
oompmiero K. Ecau Ttakux yucen HET, To BbIBecTH O.

Seriesl7°. Jlano BemiectBeHHoe umciao B, memoe umcmo N u HaGop m3 N Be-
IIECTBCHHBIX YHCEJI, YIOPSAIOUYCHHBIX MO BO3PACTaHUIO. BBIBECTH AIIEMEHTHI
HaOopa BMeCTe ¢ YHCIIOM B, COXpaHss ymopsIOYeHHOCTD BBIBOAUMBIX YHCEIL.
Series18. Jlano nenoe uncino N u HaOop w3 N IEnbIX 4YHCeN, YHOPSIOYCHHBIN
1o Bo3pacTaHuio. J[aHHBIH Ha0Op MOXKET COACPIKATH OJUHAKOBBIC DJICMEHTHI.
BbeiBecTH B TOM € TOPSJIKE BCE pa3jUYHbBIC 3JIEMEHTBI JaHHOTO Habopa.

Series19°. Jlano nenoe uuciao N (> 1) u nHadop u3 N mensix uncen. BeiBecTu Te
AJIEMEHTHI B HA0OpE, KOTOPBIE MEHBIIIE CBOETO JICBOTO cocelia, M KoiaudectBo K
TaKHUX DJICMCHTOB.

Series20. Jano nenoe yucio N (> 1) u nHa6op u3 N mensix ymcen. BeiBectn Te
AJIIEMEHTHI B HA0Ope, KOTOpbIe MEHBIIIE CBOETO MPABOro cocena, U koaudecTBo K
TaKHUX DJIEMEHTOB.

Series21°. lano neioe yucio N (> 1) u Habop u3 N BeriecTBeHHbIX drcel. [IpoBe-
pUTh, 00pa3yeT JIu JaHHBII HAOOp BO3pacTaloIyI0 MOciIeq0oBaTeIbHOCTh. Eciu
oOpasyert, TO BbIBecTH TRUE, €clii HeT — BBIBECTH FALSE.

Series22. Jlano nesnoe unciao N (> 1) u mabop u3 N BemiecTBeHHbIX uncen. Eciu
JAaHHBIK HaOoOp oOpa3yeT YOBIBAIOIIYIO TMOCJIEIOBATEIbHOCTh, TO BhIBeCTH O]
B MPOTHUBHOM CIydae BBIBECTH HOMEpP MEPBOT0 YHCIA, HAPYIIAIOIIETO 3aKOHO-
MEPHOCTb.

Series23. Hano nenoe uncio N (> 2) u Habop u3 N BemecTBeHHBIX uncen. Habop
HA3BIBACTCSA NUIO0OPA3HLIM, €CITU KaXAbIH €ro BHYTPEHHHH JJIEMEHT IJH00
Oombiie, MO0 MEHbBIIE 00OMX CBOMX coceled (TO eCTh SABIACTCS «3yOIoM»).
Ecnu nannbpiii HaGop sBIsieTCsl MUI000pa3HbIM, TO BbIBecTH (; B MPOTHBHOM
CJIy4ae BBIBECTH HOMEp TEPBOTO AJIEMEHTA, HE SBISIOMIECTOCS 3YOIIOM.

Series24. Jlano nenoe umcio N um HaOGop u3 N IHEIbIX YHCEN, COAEp KAl I10
KpaiiHeil mepe ABa HyJsA. BbIBeCTH cymMMy uMcell U3 AaHHOTO Habopa, pacro-
JIO’)KEHHBIX MEXIy TOCICTHUMHU JBYMS HYJISIMHU (€CIHM TOCIEAHUE HYIU HUIYT
MoJpsiJi, TO BeiBecTH 0).

Series25. Jlano menoe ywcio N m HaGop w3 N IeNbIX dYmces, CoAep Kamui 1o
KpaiiHeil Mepe 1Ba HyJisd. BbiBecTu cymMmy uucen U3 AaHHOTO Habopa, pacro-



JIO’KEHHBIX MEXIY MEPBbIM M IMOCIEIHUM HyJeM (€clid MEePBBIA U MOCIEIHUN
HYJIA UAYT NOAPSIA, TO BeIBECTH ().

BnoxeHHble uuknbl

Series26. Jlaubr nenbie yucia K, N u HaOop m3 N BemecTBeHHBIX umcen: Ai,

Az, ..., Ay. BeiBectu K-e cTtenenu uucen W3 JaHHOTO Habopa:
(ADK, (A2)X, ..., (AN

Series27. Mano uenoe yucao N u Habop u3 N BemecTBeHHBIX uncen: Ai, Az, ...,
An. BeiBecTu cienyromue yucia:

A1, (A2)2, ..., (Av-)N-1, (An)V.

Series28. lano uenoe yucao N u Habop u3 N BemecTBeHHBIX uncen: Ai, Az, ...,
An. BeiBecTH cienyromiue gucia:

(AN, (AN-1, ..., (Anv-1)2, An.

Series29. ansl nensie unciaa K, N, a takke K Habopos 1enbix uucen mo N anemeH-
TOB B KaXXJOM HaOope. BeiBecTH 0OIIyI0 CyMMY BCEX 3JIEMEHTOB, BXOSIINX B
JaHHbIE HAOOPHI.

Series30°. Jansl nensie unciaa K, N, a taxke K HabopoB 1enbix uucen mo N aje-
MEHTOB B KaxJ1oM Habope. Jlyist kaxkioro Habopa BBIBECTH CyMMY €ro 3JIeMEH-
TOB.

Series31. [Jlausl menbie unciaa K, N, a Taxke K HabopoB mensix yucen mo N aie-
MEHTOB B Ka)X71oM Habope. HaiiTu koimdecTBO HAOOPOB, COACPIKAIIMUX YHUCIIO 2.
Ecnu Takux HaGopoB HET, TO BhIBeCTH ().

Series32. Jlausr nenbie uncaa K, N, a Taxke K HabopoB mensix uyucen mo N sie-
MEHTOB B KakjioM Habope. /[ kaxkaoro Habopa BBIBECTH HOMEp €ro IepBOTO
aJIeMeHTa, paBHOTO 2, Wik yucio 0, eciim B JaHHOM Habope HET JIBOCK.

Series33. lansl nensie unciaa K, N, a taxke K HaOopoB 1ienbIx uncel mo N aiemeH-
TOB B KakJaoM HaOope. [ kaxaoro Habopa BBIBECTH HOMEP €ro IOCJICIHETO
aneMeHTa, paBHoro 2, uiau yucio 0, ecnu B maHHOM HaOOpe HET JIBOEK.

Series34. [aunsl nensie uncia K, N, a Takxkxe K HabopoB 1menbix yucen mo N aie-
MEHTOB B Ka)KoM HaOope. /[ kakmaoro Habopa BBITOIHUTH CICIYIONICE JICH-
CTBHE: €CJIM B HA0OPE COMEPIKUTCS YUCIIO 2, TO BBIBECTH CYMMY €0 DJIEMEHTOB;
eciau B Habope HeT aBoek, TO BeiBecTH 0.

Series35. [lano nenoe umcio K, a taxke K HaOOpOB HEHYJICBBIX IICNIBIX YHCEIL.
[Tpu3HakoM 3aBepiieHus Kaxaoro Habopa siensiercs uncio 0. J[ms xaxmoro Ha-
Oopa BBIBECTH KOJHMYECTBO €ro JEMEHTOB. BBIBeCTH Take 00Iee KOJUISCTBO
3JIEMEHTOB BO BCeX HabOpax.



Series36. [lano nemoe umciao K, a takke K HaOOpOB HEHYJEBBIX IIEJBIX YHCEIL.
Kaxnprii Habop comepKUT HE MEHEE IBYX AJIIEMEHTOB, NMPU3HAKOM €r0 3aBep-
meHus spisercs guciao 0. HaliTu kommdecTBO HAOOPOB, IJEMEHTHI KOTOPBIX
BO3PACTAaIOT.

Series37. Jlano nenoe umciao K, a taxke K HaOOpOB HEHYJEBBIX IEJBIX YHCEIL.
Kaxxnprii Habop comepKUT HE MEHEe IBYX AJIEMEHTOB, NMPU3HAKOM €T0 3aBep-
meHus spisgercs uuciao 0. HaliTu xomndecTBO HAOOpPOB, 3JIEMEHTHI KOTOPBIX
BO3PaCTAIOT WM YOBIBAIOT.

Series38. [lano nemoe umciao K, a takke K HaOOpOB HEHYJEBBIX IEJIBIX YHCEIL.
Kaxxnprii Habop cOAepKUT HE MEHEE IBYX JJIEMEHTOB, NMPU3HAKOM €r0 3aBep-
mieHus sBisiercs uncio 0. Jns kakmoro HaOopa BBITIOJHUTH CIICAYyOIICe JCH-
CTBHE: €CJIM 3JIEMEHThI Ha0Opa BO3PAcTalOT, TO BBIBECTH 1; €CIIM 3JICMEHTHI
HaOopa yOBIBaIOT, TO BBIBECTH - 1; eciii 3JIeMEHThI Habopa HE BO3pPACTAIOT U
He yOBIBaIoT, TO BeIBeCTH 0.

Series39. [lano memoe umciao K, a takke K HaOOpOB HEHYJEBBIX IEJBIX YHCEIL.
Kaxxapiii Habop COACPKUT HE MEHEE TPEeX 3JEMEHTOB, NMPHU3HAKOM €ro 3aBep-
mieHus sisiercs gncio 0. Haiitn xonmudecTBo muinooOpa3HbIX HabopoB (orpe-
JelIeHre MUI000pa3Horo Habopa JaHO B 3aJaHuu Series23).

Series40. Jlano nenoe uncino K, a taxke K HaOOpPOB HEHYJIEBBIX IIEIBIX YHCEIL.
Kaxapiii Habop comepXKUT HE MEHee TpeX 3JEMEHTOB, NPU3HAKOM €ro 3aBep-
mieHus sBisiercst yuciio 0. J[ist kaxmporo HaGopa BBIOJHHUTH CIEAYIOIIEe JCi-
CTBHUE: €ciu Habop sBIsEeTCS MUI000pa3HbIM (cM. 3amaHue Series23), TO BbIBe-
CTH KOJIMYECTBO €T0 JIEMEHTOB; B IPOTUBHOM CJIy4dac BHEIBECTH HOMEp IEPBOTO
9JIEMEHTa, KOTOPBIA HE SBISETCS 3yOIIOM.

9 MMHUMYMbI U MAaKCUMYMbl

Jlns pemieHus 3aaHUM W3 TaHHOM TPYNIIBI CIEAYET MCIOIB30BaTh «OAHOIPO-
XOJIHBIC» AITOPUTMBI, TO3BOJIAIONINE TMOJIYYUTh TPEOYeMBId PE3yNbTaT IMOCIE 00-
HOKpamHo2o TPOCMOTpa Habopa HMCXOMHBIX MaHHBIX. OXHOMPOXOMHBIE AITOPUTMBI
00Jaar0T BaXXHBIM TMPEUMYIINECTBOM: JJIi HUX HE TpPeOyeTCs XpaHWTh B TaMSTH
OJIHOBPEMEHHO BeCh HAOOpP JAAHHBIX, TO3TOMY MPHU MPOTrPAaMMHON pean3aluu 3TUX
AJTOPUTMOB MOJICHO HE UCHOb308AMb MACCUBYL.

Bo Bcex 3agaHusax JaHHOM TpyMIbl MpeIoaaraeTcsi, YTo UCXOAHBIN HAOOp co-
JNEP>KUT HEHYJIEBOE KOJIMYECTBO 3JIEMEHTOB (B 4acTHOCTH, yuciao N Bcernma Oomblie
HYJIS).



Minmax1°. Jlano uenoe guciao N u Ha6op u3 N umcen. HaiiTh MUHUMANBHBIN U

MaKCHUMAJIbHBIA U3 3JEMEHTOB JAHHOIO Ha0opa M BBHIBECTH HX B yKa3aHHOM
MOPSI/IKE.

Minmax2. Jlano nenoe uucio N v HaOop u3 N mpsIMOYroJbHUKOB, 3aJaHHBIX CBO-

UMM CTOPOHAMHM — Tapamu uucen (a8, b). HaliTh MUHUMaNBHYIO TUIOINAAb TpPSi-
MOYTOJIbHUKA U3 JAHHOTO Habopa.

Minmax3. [lano nenoe uucio N v HaOop u3 N mpsIMOYroJbHUKOB, 3aJaHHBIX CBO-

UMH CTOpOHaMH — mapamu 4ucen (@, b). HaliTh mMakcuMmanbHBIA HEepUMeETp
npsSMOYTOJIbHUKA U3 IAHHOTO Habopa.

Minmax4. [lano nenoe uncino N u Habop u3 N umcen. Haiitu HoMep MUHHMAIBHOTO

QJICMCHTA U3 JaHHOI'O Ha6opa.

Minmax5. Jlano nesoe unciao N u Habop u3 N map uucen (M, V) — JAaHHBIC O Mac-

ce M u obbeMe V JeTajcii, H3TOTOBJICHHBIX U3 Pa3IMYHBIX MaTepuayioB. BriBe-
CTH HOMED JeTa I, U3TOTOBJICHHON W3 MaTepualia MaKCUMAJIbHOW TIJIOTHOCTH, a
TaK)Ke BEIIMYMHY 3TOM MaKCHMMaJIbHOW IUIOTHOCTH. ILToTHOCTH P BBRIUMCISACTCS
o ¢opmyre

P = miv.

Minmax6°. Jlano memoe uucio N u Habop m3 N mensix umcesn. Haiitu HOMepa
NEPBOTO0 MUHUMAJIBHOTO M TOCJIEIHETO0 MAaKCUMAJIbHOTO AJIEMEHTa U3 JaHHOTO
Ha0Opa 1 BBIBECTH UX B YKA3aHHOM IOPSIIKE.

Minmax7. Hdaxo nenoe umcao N u Habop w3 N mensix uwmcen. Haiitu HOMepa
MEPBOTO MAaKCUMAaJbHOT'O W TOCIICIHETO MUHUMAJIBLHOTO 3JIEMEHTa U3 JaHHOTO
Ha0Opa M BBIBECTH UX B YKa3aHHOM IOPSIIKE.

Minmax8. [lano nenoe uucio N u nHadbop u3 N 1enbix uncen. Haiitu HOMepa mep-
BOTO W TIOCJICIHETO MHUHHUMAJIBHOTO 3JIEMEHTAa M3 JAaHHOTO HAaOopa W BBIBECTH
UX B YKa3aHHOM TOPSIIKE.

Minmax9. Hano nenoe uucino N u HaOop u3 N menbix uncen. Halitn HOMepa mep-
BOTO M IOCJIETHEr0 MaKCHMAJIBHOTO 3JIEMEHTa M3 JaHHOTO HAa0opa W BBIBECTH
UX B YKa3aHHOM IOPSIIKE.

Minmax10. dano nemnoe urcio N u Habop u3 N menbix uucen. Haiti Homep mepBo-
ro sxcmpemanvho2o (TO €CTh MUHUMAJIBHOTO WM MaKCHUMAaJIbHOTO) 3JIEMEHTA
U3 JaHHOTO Habopa.

Minmax11. Jlano nenoe umciao N u HaGop m3 N nensix yucen. Haiitm HOMep
MOCJICTHETO dKCmMpemaivio2o (TO €CTh MUHUMAJIBLHOTO WM MaKCHUMAaJbHOTO)
3JIeMEHTa M3 JaHHOT0 Habopa.

Minmax12°. Jlano uenoe uyucio N u HaOop m3 N uuncen. Haiitm MuHMMaIbHOE
MTOJIOKUTEIIBHOE YHUCI0 M3 JaHHOTO Habopa. Eciim MmojoXWTelbHBIC YHCIA B
HaboOpe OTCYTCTBYIOT, TO BEIBECTH ().

Minmax13. [Jauo uenoe uuciao N u Hadtop u3 N mensix uucen. Haiitu HOMep mep-



BOI'0 MaKCHUMAaJIbHOTO HEUETHOTO 4HuCja U3 JJaHHOro Habopa. Eciu HedeTHbIe
quciia B Habope OTCYTCTBYIOT, TO BbIBECTH 0.

Minmax14. [{ano uucio B (> 0) u Habop u3 aecsaT unces. BoIBeCTH MUHHUMATbHBIH
U3 TeX DAJEMEHTOB Habopa, KoTopwie Ooibiie B, a Takke ero Homep. Ecnu
yucen, Oonpiux B, B HaOope HeT, To nBaxabl BbiBecTH 0.

Minmax15. Hausl unciaa B, C (0 < B < C) u Habop u3 aecsaTH yucell. BbiBecTH
MaKCUMAaJIbHBI W3 3JeMEHTOB HaOopa, coaepxamuxcs B uHTepBaie (B, C),
u ero Homep. Ecnu TpeOyemble yucia B HabOpe OTCYTCTBYIOT, TO JBaXKIIbl
BbIBECTH 0.

Minmax16. [Jano menoe uucino N u HaOop u3 N messix uncen. Haltu koiamdecTBoO

QJICMCHTOB, PACIIOJIOKCHHBIX MCPCI MCPBBIM MHUHHUMAJIBHBIM 3JICMCHTOM.

Minmax17. [Jano uenoe uucio N u HaOop mu3 N menbix uncen. HaliTu konuuecTBO
AJIEMEHTOB, PACIIOJIOKEHHBIX IOCJIC TOCISHEr0 MAaKCHMAJIBHOTO 3JICMEHTA.

Minmax18. /lano menoe yucio N u HaOop m3 N menbix uncen. HaliTu konuuecTBO
AJIEMEHTOB, COJICPKAIIMXCS MEXTY MEPBBIM U TOCICTHUM MaKCUMAaJIbHBIM 3JI¢-
meHToM. Eciim B Habope mMeeTcss ¢IMHCTBEHHBI MaKCUMAJIbHBIN 3JIEMEHT, TO
BbIBeCTH (.

Minmax19. [lano nenoe gucio N u Habop m3 N mensix uncen. Halitu konmuecTBO
MUHUMAaJIBHBIX 3JIEMEHTOB U3 JIaHHOTO Habopa.

Minmax20. Jlano nenoe unciao N u Habop u3 N 1enbix uncen. Haiitu oOmiee xoiu-
YECTBO 9KCMpeManbHblx (TO €CTh MUHUMAIbHBIX U MAKCUMAJIbHBIX) JIEMEHTOB
U3 JaHHOTO Habopa.

Minmax21. lano nenoe uncio N (> 2) u Habop u3 N uncen — 3HaUYE€HUN HEKOTOPOid
BEJIMUMHBI, noaydeHHbIX B N ombitax. Halitu cpenHee 3HaueHHE 3TOW BeEJH-
yuHbl. [Ipy BBIYMCIIEHUHM CPEHEr0 3HAYEHUS HE YYMTHIBATh MUHUMAIBHOE H
MaKCHMAaJIbHOE U3 UMEIOIINXCS B HA00Ope 3HAUCHHUIA.

Minmax22. Jlano nenoe gucio N (> 2) u wHabop u3 N uucen. Haiitm nBa Hau-
MEHBIIUX 3JEMEHTa U3 JTAHHOTO Habopa M BBIBECTH ITH SJIEMEHTHI B MOPSJIKE
BO3pacTaHUs WX 3HAYCHUI.

Minmax23. Jlano nenoe gucio N (> 3) u wabop w3 N gucen. Haiitu Tpu Hau-
OONBIIMX DJIEMEHTA W3 JAHHOTO Ha0Opa M BBIBECTH 3TH AJIEMEHTHI B MOPSJIKE
yOBIBaHUS WX 3HAYCHUH.

Minmax24. Mano nenoe yucio N (> 1) u Habop u3 N umcen. Halitn MakcuMaabHYIO
CyMMY JBYX COCEJHUX YHCEN U3 JAaHHOTO Habopa.

Minmax25. [ano menoe uyucio N (> 1) u Habop m3 N uwmcen. Haiitu HOMEepa
JIBYX COCETHHMX YHCEN W3 JTaHHOTO Habopa, MPOU3BEJCHUE KOTOPBIX SBIISICTCS
MUHUMAJILHBIM, U BBIBECTH BHAYaJIe MEHBIIHNI, a 3aTeM OOJBIIHMIA HOMED.

Minmax26°. Jlano nemoe yucio N m Habop m3 N mensix uucen. Haiitm makcu-
MaJbHOE KOJIMYECTBO YETHHIX YMCEN B HaOope, uaymux nonapsa. Eciu geTHbie



yuclia B Habope OTCYTCTBYIOT, TO BbIBeCTH 0.

Minmax27. Jlano nienoe yrcio N u Habop u3 N 1eNbIX gucel, coaepKaliuid TOJIbKO

HyIu U enuHuubl. Haitu HOMEp d3ijieMeHTa, ¢ KOTOPOrO HA4YMHAETCA camMas
JUIMHHAS TI0CJIeA0BAaTEIbHOCTh OJWHAKOBBIX YHCEJI, U KOJMYECTBO DJIEMCHTOB
B ATOM MOCJIEAOBATCILHOCTH. ECIM TakuX IOCIIEI0BATEIBLHOCTEH HECKOJBKO,
TO BBIBECTU HOMEP MEPBOM U3 HUX.

Minmax28. Jlano mienoe yucio N u Habop u3 N LesbIX YuCell, COASPIKAIIMA TOJb-

KO HyIW M eauHMIbl. HalTtu HOMEp dieMeHTa, ¢ KOTOPOrO HayMHACTCA camasi
JUTMHHASI TIOCJIECA0BATEILHOCTh €AUHUI], ¥ KOJMYECTBO DJICMEHTOB B 3TOH TIO-
cienoBaTeIbHOCTH. ECM TakuX MOC/IeI0OBaTEeIbHOCTEH HECKOJBKO, TO BBIBECTH
HOMEp TOCNIeHEH W3 HUX. ECIu eIMHUIBI B MCXOJHOM HAOOpEe OTCYTCTBYIOT,
TO JIBaXK/bI BeIBECTH 0.

Minmax29. auno uenoe uncio N u Habop u3 N mensix umcen. Hailitu makcu-
MaJbHOE KOJMYECCTBO IMOAPS HUIYIINX MUHUMAJIBHBIX JJICMCHTOB W3 JIAHHOTO
Habopa.

Minmax30. [ano nemnoe yrcio N 1 Habop u3 N messix yncen. HaliTu MuHMManbHOE
KOJIMYECTBO MOJPSA UAYIIUX MAaKCUMaJIbHBIX 3JIEMEHTOB W3 JIAHHOTO HaOopa.

10 OgHOMepHble MaccuBbI

YcnoBue Buaa «aaH MaccuB pasmepa N» o3HayaeT, yTO BHauaje JaeTcs ¢hax-
muueckul pazmep maccuBa (1iemoe yrcio N), a 3aTeM NPUBOIATCSA BCE €ro dJe-
MeHTHI. Eciii B 3a/1aHiM SIBHO HE YKa3bIBACTCS, KAKME 3HAUCHHS MOXKET IPUHUMATh
pasMep UCXOIHOTO MAacCHBa, TO MPEAINOJIAraeTcs, YTO pa3Mep MOKET U3MEHSTHCS B

npeaenax ot 2 1o 10. MHaekc HavyaabHOTO 3JIEMEHTa MacCHUBa CYUTAETCS PABHBIM 1.
Ecnu B 3aganuu, cBsA3aHHOM C co3gaHueM (TpeoOpa3oBaHHMEM) MacCHBA, HE
OMHCaH Pe3yJbTUPYIOMINN HAOOp MaHHBIX, TO MPEAIOJIaraeTcs, YTo dTUM HAOOpOM
SIBJISIETCSL CO3/IaHHBIA (MMPeoOpa30BaHHBIN) MAacCUB, U HEOOXOIUMO BBIBECTH BCE €TI0
3JIEMEHTHI B MOPSAKE BO3pACTAHUS UX MHACKCOB.

q)OpMVIpOBaHVIe MaccuBa U BbiBO4 ero 3JieMeHToB

B 3amanusax Ha opMupoBaHre MacCHBa MPEAINONAraeTcs, YTO pa3Mep pe3yib-
TUPYIOIIETO MaccuBa He npeBocxoauT 10.

Arrayl. Jlano memoe uncio N (> 0). ChopmupoBaTh ¥ BBIBECTH IIEIOYUCICHHBIH
maccuB pazmepa N, coaepxamuii N nepBbIX MOJ0KUTEIBHBIX HEYETHBIX YHUCEII:
1,3,5....

Array2. Jlano mienoe uucio N (> 0). ChopmupoBaTh ¥ BBIBECTH IIEIOYUCICHHBIH
MaccuB pasMepa N, comepkamiuii cTermeHu ABOMKHM oT mepBoit mo N -i: 2, 4,
8,16, ....



Array3. Jlano menoe yucio N (> 1), a Taxke mepBbiid wieH A u pasHoctb D apugh-
memuueckoul npoepeccuu. ChopMupoBath U BbIBeCTH MaccuB pasmepa N, co-

nepxxauuii N MepBbIX WIEHOB JaHHOW MPOrPECCHHU:
A A+D, A+2D, A+3D,

Array4. Jlano nemoe unciao N (> 1), a takke nepBblii wieH A W 3HaMeHarenb D
eeomempuyeckou npoepeccuu. ChopMupoBaTh U BbIBECTH MaccuB pasmepa N,
conepxkamnii N mepBbIX YJIEHOB JAHHOUW MPOTPECCHUU:

A, A.D, A.D? A.D3

Array5. Jlano uenoe uucio N (> 2). ChopMupoBaTh U BBIBECTH IEIOYHCICHHBIM
maccuB pazmepa N, coxepkamuii N mepBbIX AJIEMEHTOB IMOCIEA0BATEIbHOCTH
yucen Qubonauuu Fy:

Fi=1, Fe =1, Fk = Frx-2 + Fr, K=3,4,....

Array6. Jlaubr mensie yucia N (> 2), A u B. ChopmupoBaTh ¥ BBIBECTH IIEJI0-
YUCJICHHBIN MaccuB paszMepa N, TEepBbIi AJIEMEHT KOTOPOro paBeH A, BTOPOii
paBeH B, a kaxaplii mocineayronui 3J1EMEHT paBeH CyMMe BCEeX MPEbIIYIIHX.

Array7°. Jlan maccuB pasmepa N. BriBecTu ero sjneMeHTbl B 0OpaTHOM TOPSJIKE.

Array8. Jlan nenouncneHHpli MaccuB pasmepa N. BwiBecTu Bce coneprxkaniuecs B
JTAHHOM MAacCHBE HEYETHbIC YHCJIa B TMOPSAKE BO3pACTaHUS WX HMHJIEKCOB, a
TaK)Ke UX KonmuecTBo K.

Array9. Jlan nenouncineHHbli MmaccuB pasmepa N. BoiBecTu Bce cojaepikaiuecs B
JTAHHOM MAacCCHBE YETHBIE YMCJa B MOPSIKE YOBIBaHMS MX MHACKCOB, a TaKXke
ux konnuectso K.

Arrayl0. JTan nemouucieHHblii MmaccuB pa3mepa N. BriBecTn BHauase Bce cojepika-
IMecsl B JaHHOM MAacCHBE YETHBIE YUCIA B MOPSAKE BO3PACTAHUS WX WHIEKCOB,
a 3aTeM — BCE HEUYETHBIC YMCIa B MOPSJIKE yObIBaHUS UX UHACKCOB.

Arrayll. lan maccuB A pa3mepa N u menoe guciao K (1 < K < N). BeiBectn a11e-
MEHTBI MacCHUBa C MOPSAKOBBIMH HOMepamu, kpaTHbIMU K: Ak, Ag.k, Ask, .. . .
VY CIIOBHBIN OIEPATOpP HE UCTIOJIB30BATH.

Arrayl2. Jlarm maccuB A pazmepa N (N — detHoe uyuciio). BeiBecTr ero 3jieMeHTEHI
C YETHBIMU HOMEpaMHM B MOPsJKE Bo3pacTaHus HOMepoB: As, A4, Ae, . . ., An.
VY CII0BHBIN ONIEPATOP HE UCIIOIb30BATh.

Arrayl13. Jlar maccuB A pazmepa N (N — HeweTHOe umciio). BeiBecTr ero 371eMEeHTHI
C HEYETHBIMU HOMEpaMH B MOpsAJAKe YObIBaHUS HOMEPOB: Ay, An-2, An-4, ,
A1. YcnoBHBIN onepatop HE HUCIOJIb30BATh.

Arrayl4. Jlan maccuB A pazmepa N. BriBecTn BHauasie €ro 3J€MEHTbl C YETHBIMU
HOMEpaMu (B MOPSIIKE BO3pACTaHUs HOMEPOB), a 3aT€M — 3JIEMEHThI C HEYET-
HBIMU HOMEpaMu (Takxke B MOPSAJKE BO3pACTaHUSI HOMEPOB):

Az, A4 As, ..., Al Az A
VY CIIOBHBIN ONEPATOp HE UCHOJIb30BATD.



Arrayl5. [lan maccuB A pasmepa N. BriBecTu BHaudaje €ro 3JIEMEHTBl C HEUETHBIMU
HOMEpPAMHU B MOPAJIKE BO3PACTAHMSI HOMEPOB, a 3aTEM — BJIEMEHTHI C YETHBIMU HOMEPAMHU
B MOPsIIKE YOBIBAaHUSI HOMEPOB:
A, As, As, ..., As, A4 Ac
VY CII0BHBIN OIIEPATOP HE UCIOJIB30BATH.
Arrayl6. Jlan maccuB A pazmepa N. BoIBeCTH €r0 371€MEHTHI B CIEAYIOIIEM MOPSII-
Ke:
A, Anv, Az, Ay, Az Aw-g
Arrayl7/. lan maccuB A pazmepa N. BoiBecTu ero 3j1eMeHThI B CIEAYIOIEM MOPsi-
Ke:
Al, A2, An ) AN—l, A3, A4, AN—2, AN—S,

AHann3 anemMeHTOB MaccuBa

JIs1 BBITIOJIHEHUSI HEKOTOPBIX 3aJaHUN W3 JIAHHOTO MyHKTa HE TpeOyeTcs Oj-
HOBPEMEHHO XpaHUTh B MaMSTH BCE MCXOJHBIC JaHHBIC, MOATOMY HCIIOJIb30BATh
IpU UX BBINIOJIHEHUHW MACCHUBBI, CTPOTO TOBOPS, He HYodicHo. OIHAKO TPUMEHEHHUE
MAacCHBOB IO3BOJISIET CJIejaTh aJITOPUTMBI PEIICHHs] 3TUX 3aJaHuil 0ojiee MPOCTHI-
MU U HArJSAHBIMH. 3aJaHus U3 JAHHOTO MYyHKTa MOXKHO JIOMOJIHUTH 3aJaHUSIMU U3
rpynn Series 1 Minmax, paccmMaTpuBasi X Kak 3agaHus Ha o0paboTky maccuBoB. C
JIPYrof CTOPOHBI, JIJISl T€X 3aJaHHM JAHHOTO MYyHKTa, KOTOPbIE MOKHO BBITIOJIHUT,
HE HCIOJB3Ysl MACCHUBBI, MOJIE3HO PEAM30BATh U TAKUE AJNTOPUTMBI PEIICHHUS.

Arrayl8. /lan maccuB A HEHYJEBBIX IelbIX uncen pasmepa 10. BeiBectn 3HaueHHE
NEPBOTO M3 TEX €ro 3J1eMeHTOB Ak, KOTOpBIE YAOBIETBOPSIOT HEPABEHCTBY
Ax < Aio. Eciu takux snemeHTOB HeT, TO BbiBecTH O.

Arrayl9. Jlan nenounciieHHbld MaccuB A pazmepa 10. BeiBecTrn mopsiAKOBBI HOMED
MOCJIEIHETO U3 TEX €ro 3JeMEHTOB Ak, KOTOpbIE YIOBJIETBOPSIOT IBOMHOMY
HepaBeHCTBY A1 < Ak < Aio. Eciii takux snmemeHToB HeT, TO BbiBecTH O.

Array20. Jlar maccuB pazmepa N u nenbie uncina K u L (1< K<L <N ). Haiitu
CyMMY 2JIEMEHTOB MaccuBa ¢ HoMepamu oT K 10 L BKIIOUMTEIBHO.

Array21. lan maccuB pasmepa N m menmsie uncia K m L (1 =K =L = N).
Haiitu cpennee apudmerndyeckoe 31eMeHTOB MaccuBa ¢ Homepamu oT K g0 L
BKJTFOUMTENHHO.

Array22. Jlan maccuB pasmepa N u nenbie uncia K L (1 < K< L <N ). Haiitu
CyMMYy BCEX 3JIEMEHTOB MAacCHBa, KpOME€ 3JIeMeHTOB ¢ Homepamu oT K mo L
BKJTFOUUTEITHHO.

Array23. Jlan maccuB pasmepa N wm memsie uncia K m L (1 < K <=L =< N).
Haiiti cpennee apudmerndeckoe BCEX DJIEMEHTOB MacCHBA, KPOME IJIEMEHTOB



¢ Homepamu oT K 10 L BKIIFOUHUTETBHO.

Array24. ]Jlan nenouucieHHbId MaccuB pasmepa N, He colepkaliuil OJUHAKOBBIX
yuceis. [IpoBepuThs, 00pa3yloT JM €ro 3JEMEHTHl apugmemuueckyro npozpec-
curo (cM. 3ananue Array3). Eciiu o0pa3yioT, TO BBIBECTH Pa3HOCTh MPOrPECCHH,
eciau HeT — BbIBeCcTH 0.

Array25. Jlan maccuB HeHYJIEBBIX 1Henblx yucen pasmepa N. IIpoeputs, 006pazyior
JU ero 3JEMEHThl ceomempuyeckyro npozpeccuio (cM. 3amganue Array4). Eciam
00pa3yloT, TO BBIBECTH 3HaMEHATeNlb MPOTPECCUU, eciiu HeT — BbIBecTH 0.

Array26. [lan nenounciennbiii maccuB pazmepa N. [IpoBeputsb, yepenyrorcs au B
HEM 4YeTHbIE W HeueTHble uncia. Ecou depenyrorcs, To BeiBecTH 0, eciau HeT,
TO BBIBECTU MOPSAJKOBBIA HOMEp MEPBOrO 3JEMEHTAa, HAPYIIAIOIIETO 3aKOHO-
MEPHOCTb.

Array27. Jlan maccuB HeHy/eBbIX Ienbix uucen pasmepa N. IIpoeputs, uepeny-
IOTCSL JTU B HEM TOJIOKUTENIbHBIC U OTpHUIIaTeNibHbIe unciia. Ecnu uepenyrorces,
TO BhIBeCTH (), €CJIM HET, TO BBIBECTHU MOPSIIKOBBIA HOMEpP MEPBOrO DJIEMEHTA,
HapyIIAIOUIEr0 3aKOHOMEPHOCTD.

Array28. Jlan maccuB A pasmepa N. HaliTu MUHMMAalbHBIA 3J€MEHT U3 €ro 3Je-
MEHTOB C YeTHBIMH HOMepaMu: Az, A4, As, ... .

Array29. Jlan maccuB A pasmepa N. Haiitm mMakcuManbHBIN 3JEMEHT U3 €ro 3Jie-
MEHTOB C HEUYETHbIMH HoMepamu: A1, As, As, .. ..

Array30. Jlan maccuB pa3mepa N. Hailitu HOMepa TeX 3JIeMEHTOB MacCUBa, KOTOPbIE
00JIbIlIE CBOETO MPABOTO COCENA, M KOJMYECTBO TaKUX AeMeHToB. Haiinenunoie
HOMEpa BBIBOJUTH B MOPSIKE UX BO3PACTAHUSI.

Array31. Jlan maccuB pa3mepa N. Halitu HoMepa TeX 3JIeMEHTOB MacCHBa, KOTOPBIC
0OJBIIIE CBOETO JIEBOTO COCENa, W KOJMYECTBO TaKUX dJeMeHTOB. HaiinenHoie
HOMEpa BBIBOJIUTH B MOPSIKE UX YObIBAaHUS.

Array32. Jlan maccuB pa3mepa N. Haiftu HOMep ero mepBoro JIOKaIbHOTO MUHUMY-
Ma (10KANbHBIN MUHUMYM — ITO BJEMEHT, KOTOPbI MEHbIIIE JTI000Tr0 U3 CBOMX
cocezen).

Array33. Jlan maccuB pasmepa N. Haiitu HOMEp ero mociemHero JIOKaJTbHOTO Mak-
cUMyMa (JIOKAIbHbIl MAKCUMYM — ITO DIIEMEHT, KOTOPBIA OOJbIle JH000T0 U3
CBOUX cocejieit).

Array34. Jlan maccuB pa3zmepa N. HaliTh MakcumanbHBIA W3 €T0 JIOKAIBHBIX MH-
HUMYMOB (OTIPEICIICHUE JIOKAIbHO20 MUHUMYMA JTaHO B 3amaHuu Array32).

Array35. [lan maccuB pasmepa N. HaiiTh MHUHWMaNbHBIH U3 €T0 JIOKAJThHBIX MakK-
CUMYMOB (OIpEIEICHUE JTOKAIbHO20 MAKCUMyma AaHO B 3amaHuu Array33).

Array36. [lan maccuB pazmepa N. HaiiTn MakcMManbHBIM U3 €TO DJIEMEHTOB, HE SIB-
JSIONTUXCST HU JIOKAJTbHBIM MHHHMYMOM, HU JIOKaJbHBIM MaKCHUMyMOM (OIpe-
TENCHUSI JIOKANbHO20 MUHUMYMA W JIOKAIbHO20 MAKCUMYMA JAHBI B 3aJaHUSX



Array32 u Array33). Eciau Takux 3J1€MEHTOB B MacCHBE HeT, TOo BbiBecTH 0.

Array37. Jlan maccuB pasmepa N. HailTu Komu4yecTBO y4acTKOB, Ha KOTOPBIX €ro
3JIEMEHTBl MOHOTOHHO BO3PACTAIOT.

Array38. Jlan maccuB pasmepa N. HailTu KonuyecTBO y4acTKOB, Ha KOTOPBIX €ro
AJIEMEHTHI MOHOTOHHO YOBIBAIOT.

Array39. Jlan maccuB pasmepa N. HaiiTu KOIMYECTBO €ro npomesircymxos MOHO-
moHHocmu (TO €CTh y4YacTKOB, Ha KOTOPBIX €ro 3JIEMEHTbl BO3pAacTalOT HIIH
yOBIBaIOT).

Array40. lano umcio R u maccuB A pasmepa N. Haiftu smemeHT maccuBa, KOTO-
pBiil Haubonee Oauzox K yuciay R (TO ecTh Takoil sneMeHT Ak, Jii KOTOPOTO
BesnimunHa |Ax — R| sBIsieTCSs MHUHUMANBHOM).

Array41l. Jlan maccus pa3mepa N. Haiitu 1Ba coceAHMX AJIeMEHTa, CyMMa KOTOPbIX
MaKCUMaJlbHa, U BBIBECTHU ATH JJIEMEHTHI B TIOPSIIKE BO3PACTAHUS UX UHJIEKCOB.
Array42. Jlano uucio R u maccuB pazmepa N. Halitu 1Ba cocenHHX dieMeHTa Mac-
CHBa, CyMMa KOTOPBIX HamOoJiee Oim3ka K 4uciy R, ¥ BBIBECTHU ITH DJIEMEHTHI
B TMOPSIIKE BO3pacTaHUsl UX MHAECKCOB (ompenerneHre Hanbosee OJM3KUX Yucell
naHo B 3aj1aHuu Array40).

Array43. Jlan 1eno4rciieHHbIi MaccuB pazmepa N, Bce RJIeMEeHThl KOTOPOro YIopsi-
J0YeHBI (IT0 BO3pACTaHUIO MJIM MO yObIBaHUIO). HallT KOIMYECTBO pa3iMuHbIX
AJIEMEHTOB B JTAHHOM MacCCHUBE.

Array44. Jlan 1enoduclieHHbI MaccuB pa3mepa N, coaepsKaiiuii poBHO JBa OJIH-
HAKOBBIX ayieMeHTa. HaliTu HOMepa OJMHAKOBBIX DJIEMEHTOB U BBIBECTH ITH
HOMEpa B MOPSIAKE BO3paCTaHUSI.

Array45. Jlan maccuB pasmepa N. Haiitm HOMepa AByX OiMXKaWIIUX 3JIEMEHTOB
U3 ATOr0 MaccuBa (TO €CTh JIEMEHTOB C HAWMEHBIIUM MOJYJIEM Pa3HOCTH) U
BBIBECTHU 3TH HOMEpA B MOPSAJIKE BO3PACTAHUS.

Array46. Jlano uucio R u maccuB pasmepa N. Haiitu aBa paznuuHbIX 3jeMeHTa
MacCHBa, CyMMa KOTOpBIX HauOoisiee OJM3Ka K 4HMCIy R, ¥ BBIBECTH 3TH dJe-
MEHTHI B TIOPSAJIKE BO3PACTaHUS WX MHJIEKCOB (Ompe/ereHne Hanbomnee OIM3KuX
yucell 1aHo B 3ajanuu Array40).

Array47° . Jlan uenouucieHHbiii MaccuB pasmepa N. HaliTu konr4ecTBO pa3inyHbIX

QJICMCHTOB B JaHHOM MAacCCHBC.

Array48. Jlan nenouucnenaslii MmaccuB pasmepa N. Haiitm makcummanbHOE Konnde-

CTBO €T'0 OAMHAKOBBIX J3JICMCHTOB.

Array49. Jlan uenouncneHHsld mMaccuB pasmepa N. Ecnu oH siBisiercss nepecma-

HOBKOlL, TO €CTh coAepXHuT Bce uncia ot 1 10 N, To BeiBecTn 0; B MPOTUBHOM
Clydae BBIBECTH HOMEpP MEPBOr0 HEJAOMYCTUMOTO DJIEMEHTA.

Array50. [/lan nenounciaeHHblid MaccuB A pazMepa N, SBISIFOIIUIICS TIEPECTaHOBKOM

(ompenenenue nepecmanosku AaHO B 3agaHuu Array49). HaiiTu KoJm4uecTBO



UHBepcull B TAHHOW MEpeCcTaHOBKE, TO €CTh TAKUX Map 3JieMeHTOB A, u A, , B
KOTOPBIX OOJIbIIIEE YUCIO HAXOAUTCS clieBa OT MeHblero: A, > A; npu | < J.

PaboTta ¢ HeCKoNnbLKMMM MmaccuBamu

Array51. ansl maccuBbl A u B ogunakoBoro pasmepa N. IlomeHaTrr Mecramu ux
COJIEP’>KMMOE U BBIBECTH BHAYalle AJIEMEHTbl IpeoO0pa3zoBaHHOrO maccuBa A, a
3aTeéM — DJIEMEHTHI IIPeoOpa3oBaHHOrO Maccusa B.

Array52. Jlan maccuB A pasmepa N. ChopmupoBath HOBbI MaccuB B Toro xe
pa3Mmepa, MEMEHThI KOTOPOTO ONPEEIISIIOTCS CIEAYIOLUIUM 00Pa3oM:

BK = Z'AK, cClIn AK < 5,
Ax/2 B IpOTUBHOM ciy4ae.

Array53. Jlanbr n18a maccuBa A u B ogunakoBoro pasmepa N. ChopMupoBaTh HOBBIIM
maccuB C TOro e pazmepa, Kaxablid 3J1eMEHT KOTOPOTO PaBEH MaKCUMAIbHOMY
U3 3JIEMEHTOB MaccuBOB A u B ¢ TeM ke MHIEKcOM.

Array54. Jlan unenouyucieHusiii maccuB A pasmepa N. IlepenucaTs B HOBBIN 1€10-
YHUCJICHHbI MaccuB B Bce yeTHbIe YMclia M3 MCXOJHOTO MAaccuBa (B TOM K€
NOPSIIKE) M BBIBECTH pa3Mep MOJYy4EeHHOro MaccuBa B u ero coumepxumoe.

Array55. Jlan nenounciaeHdbiii MmaccuB A pasmepa N (< 15). [lepenncats B HOBBIH
LEJIOYNCIICHHBIA MacCUB B Bce 3JIEMEHTHI C HEUYETHBIMH MOPSAKOBBIMH HOME-
pamu (1, 3, . ..) ¥ BBIBECTH pa3Mep MOJIyueHHOTo MaccuBa B u ero comepkumoe.
VY cnoBHBIN onIepaToOp HE UCIIOIB30BATh.

Array56. Jlan nenounciacHubiii MaccuB A pasmepa N (< 15). [lepenncats B HOBBIH
LEJIOYMCIICHHBI MaccuB B Bce aneMeHThl ¢ MOpSAKOBBIMH HOMEpPAMH, Kpat-
HeIMU TpeM (3, 6, . . .), U BBIBECTH pa3Mep MOJy4eHHOro maccuBa B um ero
COZEPKUMOE. Y CIIOBHBIN OIEPATOP HE UCIIOJIb30BATh.

Array57. Jlan uenouucineHnbldi MaccuB A pasmepa N. Ilepenucate B HOBBIU lie-
JIOYHCIICHHBIM MaccuB B Toro ke pasmepa BHadaje BCE 3JIEMEHThbI MCXOIHOIO
MaccHuBa C YETHBIMA HOMEPaMHU, a 3aTEM — C HEYETHBIMHU:

A2, A4, Aes, ..., A1, Az As,
VY CII0BHBIN OIEpATOp HE UCIOJIB30BATH.

Array58. Jlan maccuB A pasmepa N. ChopmupoBath HOBBIM MaccuB B Toro xe
pasMepa MO CIEIyIOIIeMy MpaBUiy: dJeMEHT By paBeH cymMme 3IeMEHTOB
maccuBa A ¢ Homepamu oT 1 10 K.

Array59. Jlan maccuB A pasmepa N. ChopmupoBaTh HOBBIM MaccuB B Toro ke
pasMepa 1o cleAymeMy TpaBuiIy: IeMeHT By paBeH cpemnemy apudmeru-
YeCcKoMYy 3JIeMeHTOB MaccuBa A ¢ Homepamu oT 1 g0 K.

Array60°. Jlam maccuB A pasmepa N. ChopmupoBats HOBBI MaccuB B Toro xe
pasMepa MO CIEAyIOIIeMy MpaBUiIy: 3JeMEHT By paBeH cyMme 3IeMEHTOB



MmaccuBa A ¢ Homepamu ot K 10 N.

Array6l. /lan maccuB A pasmepa N. ChopmupoBats HOBbIII MaccuB B Toro xe
pa3Mepa mo cleAyrolleMy NpaBuiLy: 3JIeMeHT Bk paBeH cpenHemy apudpmeTru-
yeckoMy ayieMeHTOB MaccuBa A ¢ Homepamu ot K mo N.

Array62. Jlan maccuB A pasmepa N. ChopmupoBaTh 1Ba HOBbIX MaccuBa B u C: B
MaccuB B 3amucaTh Bce MOJOKUTEIbHBIE 3JIEMEHTHl MaccuBa A, B MmaccuB C —
BCE OTpHUIATENIbHbIE (COXpaHss MCXOIHBIN TMOPSAIOK CIETOBAHUS SJIEMEHTOB).
BriBecTu BHavasie pasmep U coiep:kumoe maccuBa B, a 3arem — pasmep u
conepxumoe maccusa C.

Array63. lansl nBa MaccuBa A u B pa3Mepa 5, 35IeMEHTbI KOTOPBIX YMOPSI0YEHbI
no BospacTaHuio. OOBEIMHUTH 3TH MACCUBBI TaK, YTOOBI pPE3yIbTHPYIOIIHMA
maccuB C (pasmepa 10) ocraycs ymopsIo4eHHBIM IO BO3PACTaHUIO.

Array64. Jlanbl Tpu nenouucieHHsix maccuBa A, B u C pasmepa Nja, Ng, N¢
COOTBETCTBEHHO, YJIEMEHTHI KOTOPHIX YIOPSIOUYCHBI 10 yObiBaHUI0. O0Bea1-
HUTH TH MACCHBHI TaK, YTOOBI pe3yIbTHPYIOIIUHN [IEJIOUYHUCICHHBIH MaccuB D
(pazmepa Na + Ng + N¢) ocrascst ynopsiioueHHbBIM 10 YOBIBAHHIO.

MpeoGpa3zoBaHne maccuBa

[Ipu BBINOJIHEHUY 3aJJaHUW U3 TAHHOTO IYHKTA HE CIEAYET UCIOJIb30BATh BCIO-
MOTaTeJIbHBIE MAaCCUBBI.
N3mMeHeHMe aneMeHTOB MaccuBa

Array65. Jlan maccus A pasmepa N u rienoe unciio K (1 < K < N). [Ipeo6pa3oBath
MAacCHB, YBEJIMYHMB KKl €ro 3J€MEHT Ha MCXOJHOE 3HaYeHHUE dyieMeHTa Ag.

Array66. Jlan nemounciieHHbIH MaccuB pasmepa N. VBeIuduTh Bce YeTHBIE UYHMCIIA,

COJZIepIKAIIMeCcs B MacCUMBE, HAa HMCXOJHOE 3HAYCHHUE IMEPBOr0 YETHOTO 4YHCIIA.
Ecnm derHple ymcina B MacCHMBE OTCYTCTBYIOT, TO OCTaBHUTh MacCHB 0e3 M3Me-
HEHUU.

Array67. Jlan nenouncieHHblii MaccuB pa3mepa N. YBenuuuTh Bce HEUETHBIC YHC-

Ja, coJIeprKallrecs B MacCHBE, HAa MCXOJHOC 3HAYCHHE IMOCJICIHEr0 HEYCTHOIO
yuciia. Ecanm HedeTHBIE 4YuCia B MAacCHBE OTCYTCTBYIOT, TO OCTaBHTh MAacCCHUB
0€e3 U3MEHEHUH.

Array68°. Jlam maccuB pasmepa N. [loMeHsITh MecTaMU €r0 MHUHMMAJIBHBIA U MakK-

CHUMaJIbHBIM 3JIEMCHTHI.

Array69. Jlam maccuB pasmepa N (N — derHoe uucio). [TomeHsATH MecTamu €ro

MIEPBBIN 3JIEMEHT CO BTOPBIM, TPETUA — C YETBEPTHIM U T. 1.

Array70. Jlaa maccuB pazmepa N (N — geTHOe urcio). [IoMeHITh MeCTaMu TIEPBYIO

1 BTOPYIO IIOJIOBHHBI MaCCHBaA.



Array71. Jlan maccuB pazmepa N. [IoMeHSTh MOPSAIOK €r0 AIEMEHTOB Ha OOPaTHBIM.

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

pecTaBUTh B OOpaTHOM MOPSJIKE JIEMEHThl MAacCUBA, PACTOJOKEHHBIE MEXIY
ysemMeHTaMu Ax 1 A;, BKJIIOYast DTU DJIEMEHTHI.

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

pecTaBUTh B OOPAaTHOM MOPSJIKE JIEMEHThl MAcCHBa, PACIOIOKEHHBIE MEXTY
sneMeHTaMu Ax 1 A;, HE BKIIIOYas 3TU DJIEMEHTHI.

Array74. ]Jlan maccuB pasmepa N. OOGHYIUTH 3J€MEHTHl MacCHBa, PaCIOJIOKEH-

HBIC MCKAY €ro MUHUMAJIbHBIM N MAKCUMAJIBbHBIM 3JICMCHTAMHU (He BKJIrO4as
MUHHUMAaJIbHBIM U MaKCUMaJIbHbIN BHGMGHTBI).

Array75. lan maccuB pasmepa N. IlepectaButh B 0OpaTHOM MOPSIAKE SJIEMEHTHI

MaCCHBa, PACIIOJNIOKCHHBIC MCKAY €0 MUHHUMAJIbBHBIM U MAKCHMAJIBHBIM 3JIC-
MCHTaMH, BKJIIOYasd MUHUMAJIbHBIM 1 MAaKCHUMAaJIbHBIM AJICMEHTHI.

Array76. Jlan maccuB pazmepa N. OOHYIUTH BCE €0 JIOKAlIbHble Makcumymbsl (TO

€CThb 4ucia, 0OJBIIINE CBOUX COCG,HGﬁ).

Array77. lan maccuB pasmepa N. Bo3Bectu B KBaJpaT BCE €ro JI0KAlbHble MUHU-

mMymol (TO €CTh YMCIIa, MEHBIIIUE CBOMX COCEeH).

Array78. lan maccuB pazmepa N. 3aMeHUTh KaXKIIbIil JIEMEHT MAacCHBa Ha CpeaHee

apI/I(l)MGTI/I‘IGCKOC 9TOI'0 JJICMCHTA U €TI0 COCGI[Cﬁ.

Array79. Jlan maccuB pasmepa N. OcyliecTBUTh cO8ue 3IEMEHTOB MacCHUBa BIIPABO

Ha oJHy no3unuio (1pu 3ToM A1 nepeiaer B Az, A2 — B As, ..., Av-1 — B Ay, @
UCXOJIHOE 3HAYCHHUE TOCJICHETO AeMeHTa OyaeT nmotepsHo). [lepBoiii anemMeHT
MOJIYYEHHOTO MacCHBa TOJIOKHUTH paBHBIM 0.
Array80. JTan maccuB pasmepa N. OcymecTBUTh cO8ue 3JIEMEHTOB MAacCHBa BIICBO
Ha oJHY no3uruio (mpu 3toM Ay miepeineT B Ay-1, Av-1 — B An-2, ..., Az —
B A1, a HCXOAHOE 3HAUCHHUE TNEPBOTO AIeMeHTa Oyner moTepsiHo). [lociaegnuii
3JIEMEHT MOJIYYEHHOr0 MacCHBa MOJIOKUTh PaBHBIM 0.
Array81. [lar maccuB pa3zmepa N u memoe yucio K (1 < K < N ). OcymiecTBUTh
cogu2 BJIEMEHTOB MaccuBa BnpaBo Ha K mo3unuil (mpu 3Tom A1 mepeuger
B Ak+1, A2 — B Ak+2, . . ., Av-k — B An, a BcxoaHOe 3HadeHue K mociemHux
3JeMEeHTOB OyneT notepsHo). [lepBbie K 351eMeHTOB MOTy4EeHHOTO MacCcuBa
MIOJIOKUTH paBHBIMHU 0.
Array82. lan maccuB pa3smepa N u menmoe uncino K (1 < K < N ). OcymiecTBuTth
cogue >IIeMEHTOB MaccuBa BieBo Ha K mo3unuid (mpu 3tom Ay mepeitnet
B Av-x, Av-1 — B AN-k-1, - . ., Ak+1 — B A1, a ucxognoe 3HaueHue K mepBbIx
aneMeHToB OyzaeT notepsiHo). [locneanue K 31eMEHTOB MOIyYEHHOIO MaccHUBa
MOJIOKUTh paBHbIMH 0.
Array83. [lam maccuB pa3mepa N. OCyIIECTBUTh yYUKIUYECKUL COB8US DICMEHTOB
MaccHuBa BIIPaBO Ha OJIHY no3uliuio (pu 3ToMm A; niepeiiaer B Az, A2 — B Ag, . . .,



AN —B A1)

Array84. Jlan maccuB paszmepa N. OcCylIeCTBUTh YUKIUYECKUL COBUS DIEMEHTOB
MaccuBa BJIEBO Ha OJHY mo3uuuio (mpu 3tom Ay mepeitner B Ay-1, Ayv-1 —
B AN—Z, ey A1 —B AN)

Array85. Jlan maccuB A pasmepa N u memoe umcio K (8 K=4, K < N).
Ocy1ecTBUTh YukIu4eckuli cogue 3JIEMEHTOB MaccHuBa BIipaBo Ha K mo3unuii
(mpu aToMm A1 mepeiaeT B Ax+1, A2 — B Ax+2, . . ., Av — B Ax). Jlommyckaercs
WCTIOJIb30BaTh BCIIOMOTATEILHBIN MAaCCUB U3 4 JIEMEHTOB.

Array86. Jlam maccuB A pasmepa N wu nenoe uncio K (1 <K <4, K < N).
OcCylIeCcTBUTh yuKkaIuyeckuli cogue dIEMEHTOB MaccuBa BieBo Ha K mo3unmii
(mpu stom Ay mepeiaer B Avk, Av-1 — B Anv-x1, - . ., A1 — B An-x+1).
JlommycKkaeTcsi MCIIONB30BaTh BCIIOMOTATENIBHBIN MacCUB U3 4 SJIEMEHTOB.

Array87. Jlan maccuB pazmepa N, Bce AJlI€MEHThI KOTOPOIo, KpOMe TEPBOTrO, YIO-
pAI0oYeHBI O Bo3pactaHuto. Crenarh MAacCHB YIOPSJAOYCHHBIM, IEPEMECTHB
TICPBBIN JICMEHT Ha HOBYIO ITO3HIIHIO.

Array88. Jlan maccuB pazmepa N, Bce 3J€MEHTHI KOTOPOTO, KPOME TOCJICIHETO,
YIOPSIIOYEHBI 10 Bo3pacTtaHuto. Clenarh MacCHB YIOPSJIOYCHHBIM, IEepeMe-
CTHUB TIOCJICTHUH 3JIEMEHT Ha HOBYIO TIO3UIIUIO.

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

YHOPAAOYCHBI 110 Y6I>IBaHI/IIO. CI[GJ'I&TI) MacCcCUB YIHOPAOAOUCHHBIM, IICPEMCCTHUB
OJICMCHT, Hapyma}omuﬁ YoopAaA04YCHHOCTb, Ha HOBYIO ITIO3UIIUIO.

YnaneHue u BCTaBKa 3J5IeMEHTOB

Array90. Jlan maccuB pasmepa N u nenoe uucio K (1 <= K =N ). Yaanute u3

MacCHBa 3JIEMEHT C MOPSIAKOBBIM HOMepoM K.

Array91l. [lan maccuB pazmepa N u nenbie uncia K u L (1 <K <L <N). Yaanmurs

M3 MacchBa B3JEMEHThl ¢ HoMepamu OT K 10 L BKIIOUMTENBHO M BBIBECTH
pa3Mep NOJy4eHHOTrO MacCHBa U €ro COJAEPKUMOE.

Array92. Jlan nenouncineHHbIi MaccuB pazmepa N. Y aanuTe U3 MaccuBa Bce HEYET-

HBIC YHCJIda U BBIBCCTH PA3MCP IMOJIYUCHHOI'O MACCHUBA M €TI0 COACPIKHNMOC.

Array93. Jlan nenouucieHHblii MaccuB pasmepa N (> 2). Yiamuth U3 MaccuBa Bce

AJIEMEHTHI C YETHBIMU HOMepaMu (2, 4, . . .). YCIOBHBIN onepaTop HE UCIOJb-
30BaTh.

Array94. Jlan nenouucieHHblii MmaccuB pazmepa N (> 2). Yianute U3 MaccuBa Bce

AJIEMEHTHI ¢ HeueTHbIMU HoMepamu (1, 3, . . .). YcioBHbBIN onepaTop HE HC-
MIOJIb30BAaTh.

Array95. Jlan nemouncieHHbI MaccuB pasmepa N. YimanuTh u3 mMaccuBa BCE CO-

CCAHUC OJMHAKOBLIC JJICMCHTBI, OCTABUB HX IICPBBIC BXOXKIACHUAI.



Array96. Jlan uenouncieHHblii maccuB pazmepa N. Ynpanute u3 MaccuBa BCe OJIU-

HAKOBBIC 3JICMCHTBI, OCTaABUB MX IICPBLIC BXOXKICHUA.

Array97. Jlan uenouncieHHblii maccuB pazmepa N. Ynpanute u3 MaccuBa BCe OJIU-

HAKOBBIC 2JICMCHTBI, OCTaBHUB HUX ITIOCICOAHUEC BXOXKIACHU.

Array98. Jlan nenouucneHHbli MaccuB pazmepa N. Yaanuth U3 maccuBa Bce dJie-

MCHTBI, BCTPCYHAIOIMUCCA MCHEC TPCX pa3, MU BBIBCCTH pasMEp IMOJIYUYCHHOI'O
MacCCHUBa U €0 COACPKUMOC.

Array99. Jlan nenouucneHHslii MaccuB pazmepa N. Yaanute U3 maccuBa Bce dJie-

MEHTBI, BCTpeuarluecs 0ojiee JABYX pa3, U BBIBECTH pa3Mep IMOJTYyYEHHOIO
MacCHBa U €ro COAEPKUMOE.

Arrayl100. Jlan nenouucnennbli MmaccuB padmepa N. YiaanuTh U3 maccuBa Bce die-

MCHTbBI, BCTpCHANOMIHNCCA POBHO MABa pa3da, W BBIBCCTU PaA3MCP IIOJYYCHHOI'O
MaCCHBa U €T0 COACPIKUMOC.

Arrayl101. Tan maccuB pasmepa N u menoe uncio K (1 =K < N). Ilepen snemen-

TOM MACCHUBA C MOPAAKOBBIM HOMCPOM K BCcTaBUTH HOBBIM 3JIEMEHT C HYJICBBIM
3HAYCHUCM.

Array102. Jlan maccuB pasmepa N u nenoe gucio K (5 K=<N ). [Tocrne anemenra
MaccuBa C TOPSIKOBBIM HOMEpPOM K BCTaBUTH HOBBIM 3JIEMEHT C HYJIEBBIM
3HAYEHUEM.

Array103. lan maccuB pasmepa N. BcTaBuTh 251eMEHT ¢ HYJIEBBIM 3HAUEHHEM TIEpe]]
MUHUMAJbHBIM U TIOCIIE MaKCHMAaJbHOTO 3JIEMEHTa MacCHUBa.

Arrayl04. Jlan maccuB pa3smepa N m aBa menbix uncia K m M (1 =K <N,
1 M H). Ilepen snementom maccuBa ¢ HomepoM K BctaButh M HOBBIX
AJIEMEHTOB C HYJIEBBIMU 3HAUCHHSIMHU.

Arrayl05. Jlan maccuB pa3smepa N u aBa menbix uncia K m M (1 =K <N,
1 <M ). Ilocne snementa maccuBa ¢ HomepoM K BcTtaBuTh M HOBBIX
3JIEMEHTOB C HYJIEBbIMU 3HAUEHUSAMMU.

Array106. Jlan maccus pa3mepa N. [IpoayOampoBaTh B HEM 3JE€MEHTHI C YETHBIMU
HoMmepamu (2, 4, ...). YCIOBHBII OIlepaToOp HE HCIIOJIB30BaTh.

Arrayl07. an maccuB pazmepa N. YTpoutb B HEM BXOXKICHHS BCEX AJIEMEHTOB C
HedeTHbIMA HOMepamu (1, 3, ...). YCIIOBHBII omepaTop HE HCIIOJIH30BATh.

Array108. [lan maccuB pasmepa N. Ilepen xaxapIM MOJOKUTEIBLHBIM 3JIE€MEHTOM
MaccHBa BCTaBUTh AJIEMEHT C HYJIEBBIM 3HAUCHHEM.

Array109. Jlan maccuB pasmepa N. Ilocrme Kakmoro OTPHIIATENIEHOTO dJIEMEHTa
MacCHBa BCTaBUTh AJIEMEHT C HYJIEBBIM 3HAUEHUEM.

Array110. Jlan nenouncnenusii MaccuB pasmepa N. [IpomyOmmpoBaTe B HEM Bce
YETHBIC YHCIIA.

Arrayl11. Jlan nenouucneHHbld MmaccuB pazmepa N. YTpoutb B HEM BXOXKACHUS
BCEX HEYETHBIX YHCEIL.



CopTupoBKka maccuBa

Arrayl112-. Jlan maccuB A pasmepa N (<6). YHOpsI04nuTh €ro 1mo Bo3pacTaHUIO Me-
TOJIOM COPTHUPOBKH HpoCcmbiM 0OMeHOM («NY3bIpbKO6OU» COpmMuUposKo): mpo-
CMaTpUBaTh MAacCHB, CpaBHHUBas ero coceauue aneMeHThl (A1 u Az, A2 u A3
U T. I.) 1 MEHSS UX MECTaMH, €CJIU JIEBbIM AJIEMEHT Mapbl OOJIbIE MPaBOTo;
noBTOpUTH omnucaHHble nerctBus N - 1 pa3. [l KOHTpoJsl 3a BBINOJIHSIEMBI-
MU JEHUCTBUSIMU BBIBOJUTH COJCPKUMOE MAacCHBa IMOCJE KaXJ0ro MPOCMOTpa.
VY4ecTh, 4TO TIPU KaXKJIOM IMPOCMOTPE KOJUUECTBO aHATM3UPYEMBIX Map MOXKHO
YMEHBIINTH Ha 1.

Arrayl13. Jlan maccuB A_pasmepa N (<6). YHopsaouuTh €ro mo BO3pacTaHUIO
METOJOM COPTUPOBKH HPOCMbIM 6blOOPOM. HAUTH MAKCUMAJIBHBIA SJIEMEHT
MacCHBa U MOMEHATH ero Mmectamu ¢ mociaeaHuM (N -M) 3JIeMEeHTOM; BBITOJIHUTh
onucanubie nectBus N 1 pa3, kaxaelii pa3 ymeHblias Ha | KOJWYECTBO
aHAJTM3UPYEMBIX DJICMEHTOB U BBIBOJS COACPKUMOE MacCHUBA.

Arrayl14. Jlan maccuB A pasmepa N (< 6). YnopsaaouuTh ero 1o BO3PacTaHHUIO
METOJOM COPTUPOBKHU NPOCMbIMU 6CMABKAMU: CPABHUTH dJeMEHTh A1 u Az W,
npu HEOOXOJIUMOCTH MEHSS UX MECTaMH, JOOUTHCS TOro, YTOObI OHHM OKa3a-
JIUCH YHOPSOUYECHHBIMU 110 BO3PACTAHUIO; 3aTeM OOpaTUTHCS K 3JIEMEHTY As U
NEPEMECTUTh €ro B JIEBYIO (YK€ YIOPSAIOYEHHYIO) YacTh MAacCHMBa, COXPAaHMB
€€ YINOpPsA0YEHHOCTh; MOBTOPUTH ATOT MPOIECC AN OCTAIBHBIX 3JIEMEHTOB,
BBIBOJII COJIEP)KMMOE MaccuBa IOCiIe OOpabOTKH KaXKIoro ’jiemeHta (oT 2-
ro 10 N -ro). IIpu BBINOJHEHUU OMHMCAHHBIX JEUCTBUH yIOOHO HMCIIOJIH30BAThH
npueM «Oapbepay, 3alUChiBas OUYEPETHON 3JIEMEHT Iepes]; ero oO0paboTKoi B
JIOTIOTHUTENIbHBIN 2JIEMEHT MaccuBa Ao.

Arrayl15. [Jan maccuB A pasmepa N. He usmeHss naHHbIM MacCUB, BHIBECTH HOME-
pa €ro 3JIEMEHTOB B TOM IMOPSJIKE, B KOTOPOM COOTBETCTBYIOIIUE UM 3JIEMEHTHI
00pa3yloT BO3paCTAIONIYIO MOCIEI0BATEIBHOCTh. MCIonp30BaTh METON «7y-
3bIpbKO6OUY copmuposku (cM. 3amanue Arrayll12), momudunmpoBaB ero cie-
OyIOIMM 00pa3oM: CO3JaTh BCIIOMOTaTENIbHBIM LEIOUYNUCIEHHBIA Maccus Home-
pos |, 3anonHuB ero unciamu oT 1 1o N ; mpocmaTpuBath MaccuB A, CpaBHUBAs
napel 3JIeMeHTOB MaccuBa A ¢ HoMmepamu |1 u g, |2 u I3, ... 1 MeHss MmecTamu
COOTBETCTBYIOIIIME 3JIEMEHThl MaccuBa |, eciyu JeBbI 37€MEHT Mmapbl OOJbIIe
npaBoro. [loBTopuB onucannyro npouenypy npocmorpa N - 1 pa3, nomyuum
B MaccuBe | TpeOyemyro mociaeaoBaTeIbHOCTh HOMEPOB.

Cepuu uenbix 4yucen

Arrayl16°. Jlan nenouncnennpii MaccuB A pasmepa N. Hazoem cepueu Tpymimy
MOAPSIA UIYIINX OJMHAKOBBIX 3JIEMEHTOB, a OIUHOU Cepul — KOJIMYECTBO ITUX



AJIIEMEHTOB (IJIMHA cepuH MOKeT ObIThb paBHa 1). ChopmHpoBaTh ABa HOBBIX
1enoyucieHHblx MaccuBa B u C onmHakoBoro pasmepa, 3amucaB B MaccuB B
JUTMHBI BCEX CEpUN UCXOJHOI0 MaccuBa, a B MaccuB C — 3HaYEHUs 3JIEMEHTOB,
00pa3zyroIux 3TH CEPUH.

Arrayl17. Jlan uenounciieHHbIM MaccuB pasmepa N. BcTaBuTh mepen kaxaod ero

cepuel dJEMEHT C HYJIEBbIM 3HaueHUEeM (OMNpe/IesIeHHe CepUU JIaHO B 3aJaHUU
Array116).

Arrayl118. Jlan uenounciieHHbI MaccuB pasmepa N. BcTaBuTh mocie xaxmoil ero

cepun 3JICMCHT C HYJICBBIM 3HAUCHUCM (OHpeI[eJ'ICHI/IC CCpun OaHO B 3aJlaHUU

Array116).

Arrayl119. Jlan uenounciieHHblii MaccuB pazmepa N. IlpeoOpazoBaTh maccuB, yBe-
JUYMB KaXAYI0 €ro CEepUI0 Ha OJUH DJIEMEHT (OIpelesieHuEe Cepuu JaHO B
3ananuu Arrayl16).

Arrayl120. Jlan nenourciieHHBIN MaccuB pa3mepa N, comepxanuii mo kpaiiHen mepe
OJIHy CepHIo, JuIMHAa KOoTopoil Ooibiie 1. IIpeoOpazoBath MaccuB, YMEHBIIUB
KXY €ro Cepui0 Ha OJIMH 3JeMEHT (OIpejesieHne Cepuu TaHO B 3a/laHuu
Array116).

Arrayl21. Jlano nenoe unciao K (> 0) u uenounciaeHusiii maccuB pazmepa N. Ilpe-
o0pa3oBaTh MacCuB, yIBOUB JIJIMHY €ro cepuu ¢ HoMepoMm K (ompeneneHwue
cepuu JaHo B 3amaHuu Arrayl16). Ecim cepuii B maccuBe Menbiie K, To
BBIBECTU MAcCUB 0€3 U3MEHEHUH.

Arrayl22. Jlano mienoe uncio K (> 1) u nenounciaeHnsiii maccuB pasmepa N. Via-
JUTh U3 MaccuBa cepuio ¢ HoMepoMm K (ompeneneHue cepuu aHO B 3aJaHHUH
Arrayl16). Ecou cepuii B MmaccuBe MeHbIe K, TO BBIBECTH MaccCuUB 0€3 HM3Me-
HCHUMU.

Arrayl123. lano nemnoe unciao K (> 1) u uenouuncinenusiii Mmaccus pazmepa N. Ilo-
MEHSTh MECTaMM TEPBYIO CEPHI0 MaccuBa U ero ceputo ¢ Homepom K (ompe-
neneHue cepuu AaHo B 3amanuu Arrayl16). Eciou cepuit B maccuBe menblie K,
TO BBIBECTU MAacCUB 0€3 U3MEHEHUH.

Arrayl124. Jlano nienoe yucio K (> 0) n menouncnenusiii maccuB pazmepa N. TTome-
HATh MECTaMHU MOCJICAHIOI CEPHUI0 MacCHBa M ero ceputo ¢ Homepom K (ompe-
neneHue cepuu AaHo B 3amanuu Arrayl16). Eciou cepuit B maccuBe menblie K,
TO BBIBECTU MAacCUB 0€3 U3MEHEHUH.

Arrayl125. JTano nenoe uucio L (> 1) u nenouncnennsii MmaccuB pasmepa N. 3ame-
HUTH KaXIYI0 CEPUI0 MAacCUBa, JIJIMHA KOTOPOW MeHblIe L, Ha OJIUH 3JIEMEHT C
HYJICBBIM 3Ha4eHHEM (OIpeleicHHe CepuH JaHo B 3amaHuu Array116).

Arrayl126. Jlano nenoe uuciio L (> 0) u nenouncnenHsiii MmaccuB pasmepa N. 3ame-
HUTh KaXIyl CEpPUI0 MACCUBa, JJIMHA KOTOpPOW paBHa L, Ha OJUH 3JEMEHT ¢
HYJICBBIM 3Ha4eHHEM (OIpeleicHHe CepuM JaHo B 3amaHuu Array116).



Arrayl27. Jlano nenoe uucio L (> 0) u nenouncinenHsiii MmaccuB pasmepa N. 3ame-
HUTh KKy CEpUI0 MacCHBa, JJIMHA KOTOpPOil Oojbiie L, Ha OAMH 3JEMEHT C
HYJICBBIM 3HAa4CHHEM (OIpENeICHue cepuu NaHo B 3amanuu Array116).

Arrayl28. Jlan uenouncieHHslii MaccuB pazmepa N. IlpeoOpazoBaTh maccuB, yBe-
JWYUB €T0 MEPBYIO CEPHI0 HAMOOJbIIEH ATUHBI Ha OJWH dJIEMEHT (ompenene-
HUE CepUU JIaHO B 3a7aHuu Arrayl16).

Arrayl29. Jlan uenouucienHbli maccuB paszmepa N. IIpeoOpazoBaTh Maccus,

YBEJIMYUB €r0 MOCIEIHIO CEepUI0 HauOOoJbLIEH IJIUMHBI HAa OAMH 3JIEMEHT (ompe-
JIeJICHUe Cepuu JJaHOo B 3a1aHuu Arrayl16).

Array130. /lan nenouncieHaslii MaccuB pazmepa N. IlpeoOpazoBaTh maccuB, yBe-

JUYMB BCE €r0 Cepud HauMOOJIbLIEH MJMHBI HAa OJMH JJIEMEHT (ompeeseHue
cepuHM J1aHo B 3ajjaHuu Arrayl16).

MHoOXecTBa TOUYEK Ha NMMOCKOCTHU

I[J'ISI XpaHCHUA JAHHBIX O KaKJIOM Ha6ope TOYCK CJICAYCT UCIIOJIBb30BaTh 110 JIBA

MacCCHuBa. HepBBIfI MacCCUB IJIA XPAaHCHUSA a6CHI/ICC, BTOpOﬁ — JId XpaHCHUA Opau-

HaT. MOXXHO Tak)Ke€ HCIIOJB30BaTh MACCHUB 3anucell C ABYMs TTOJIAMU (CM. 3aJaHUC
Param64).

Arrayl31. Jlano mHoxkectBo A u3 N Todek Ha TUIOCKOCTH M Touka B (Toukm 3a-

JaHbl CBOMMH KoopauHatamu X, Y). HaiiTu Touky u3 mMHokectBa A, Hanbonee
omu3kyio k Touke B. Paccmosnue R Mexmy Toukamu ¢ koopauHatamu (X1, Y1)
U (X2, Y2) BRIUHCIISICTCS 110 hopMyJie:

R =9(x2 - x1)? + (y2 - y1)%

Arrayl32. Jlano mHOkecTBO A n3 N ToYek (TOYKH 3aJlaHbl CBOMMHU KOOPAWHATAMHU

X, ¥). Cpenn Bcex TOYEK 3TOT0 MHOKECTBA, JIEKAIIMX BO BTOPOM YETBEPTH,
HaWTU TOUYKY, HauOoJyiee YJAICHHYIO OT Hadajga KoopauHat. Eciam Takux Touek
HET, TO BBIBECTU TOUYKY C HYJIEBBIMU KOOpPIMHATAMU.

Array133. Jlano maoxectBo A u3 N Touek (TOYKHU 3aJlaHbl CBOUMHU KOOPJAMHATAMHU

X, ¥). Cpeau Bcex TOUEK 3TOr0 MHOXKECTBA, JICKAIIUX B MEPBOM MM TpEeTheH
YETBEPTH, HAWTHU TOUKY, Hanboyiee OJM3KYI0 K Hadaay KoopauHat. Ecimu takux
TOYEK HET, TO BBIBECTH TOYKY C HYJICBBIMU KOOPIMHATAMH.

Arrayl34. Jlano mHoxkectBO A m3 N Touek (TOYKHM 3aJaHbl CBOMMH KOOpIWHATA-

MU X, Y). HaliTu mapy pa3invuHbIX TOYEK 3TOTO MHOKECTBA C MaKCHUMaJlbHbIM
pPacCTOSIHUEM MEXAY HUMH U CaMO 3TO PACCTOSHHUE (TOYKHU BBIBOISITCS B TOM
e TIOpsJKE, B KOTOPOM OHH IEPEUYHCIICHBI TPU 3aJlaHUd MHOXecTBa A).

Array135. Jlaaer mHOXecTBa A 1 B, coctosimue cootBeTcTBeHHO M3 N 1 11 N 2 Todek

(TOYKM 3aJ]aHbl CBOMMU KOoopauHaTamu X, Y). HallTu MuHUMabHOE paccTosiHUe
MEXIY TOYKAMHU 3THUX MHOXKECTB W CaMHM TOYKH, PACHOJIOKEHHBIE Ha 3TOM



paccTossHUM (BHAdYaje BBIBOJUTCS TOYKAa M3 MHOXKECTBa A, 3aTeM TodYka U3
MHOKecTBa B).

Array136. Jlano maoxectBo A u3 N Touek (N > 2, TOukH 3aJaHbl CBOUMH KOOP]IU-

HaTaMmH X, Y). HaliTi Takyio TOYKY M3 JaHHOTO MHOXECTBA, CyMMa PacCTOSHHIMA
OT KOTOPOH J0 OCTaJbHBIX €r0 TOYEK MUHUMAJbHA, U CaMy ATy CyMMY.

Arrayl37. Jlano muHoxectBo A u3 N Touek (N > 2, TOUkM 3aJaHbl CBOUMHU KO-
opauHatamu X, Y). Hailtu HauOonblinMii mepuMeTp TPEyroibHUKA, BEPUIMHBI
KOTOPOTr'0 MpHUHAJJICKAT Pa3IUYHbIM TOYKAM MHOXECTBa A, U caMHu ATH TOY-
KA (TOYKU BBIBOJATCS B TOM K€ TOPSJKE, B KOTOPOM OHHU IEPEUYUCIICHBI MPU
3alaHiK MHOXeECTBa A).

Array138. Jlano muHoxectBo A u3 N Touek (N > 2, TOuku 3aJaHbl CBOUMHU KO-
opavHatamu X, Y). HallTu HauMeHbIIMI TEpUMETp TPEYroJIbHUKA, BEPIIMHBI
KOTOPOTr'0 TPHUHAJJICKAT Pa3IUYHBIM TOYKAM MHOXECTBa A, U caMH 3TH TOY-
KA (TOYKU BBIBOJATCS B TOM K€ TOPSJIKE, B KOTOPOM OHHU IEPEUYUCIICHBI MPU
3alaHiKl MHOXeECTBa A).

Array139. Jlano mHoxecTBO A u3 N TOYEK C 1IEI0YMCICHHBIMU KOOPAUHATAMH X, Y.
Ilopsiook Ha KOOPAMHATHOM IUIOCKOCTH OMPEACINM CIECAYIOIMHUM 00pa3oM:

(X1, Y1) < (X2, Y2), ecam amub0 X1 < X2, 1MOO X1 = X2 U Y1 < Yo.
PacronoxuTe TOYKH JAaHHOTO MHOXECTBA MO BO3PACTAHUIO B COOTBETCTBUU C
YKa3aHHBIM MOPSIIKOM.
Arrayl140. JTano mHOxkecTBO A u3 N TOUYeK C 1IeIOYMCICHHBIMU KOOPAUHATAMH X, Y.
Ilopsiook Ha KOOPAMHATHOW TIJIOCKOCTH OMPEAENUM CJEeAYIOUUM 00pa3oM:
(X1, Y1) < (X2, Y2), ecmu 160 X1 +Y1 < Xz +Yo, MO0 X1 +Y1 = X2 +Y2 H
X1 < Xe.
PacronoxuTe TOYKM AAHHOTO MHOMKECTBA MO YOBIBAHHIO B COOTBETCTBUU C
YKa3aHHBIM MTOPSIIKOM.

11 iBymepHbIe MaccuBbl (MaTpuLbl)

VYcnoBue Buna «1ana marpuna pazmepa M x N » o3Haudaer, 4To BHayaje 1aetcs
Gaxmuueckuil pazmep NBYMEPHOTO MacCHUBa-MaTpUIlbl (KOJIMYECTBO CTPOK M u ko-
mudectBo ctobmoB N ), a 3aTeM MPUBOASTCS JIEMEHTHI ITOTO MACCHBa (KOJIUYECTBO
sanemeHToB paBHO M:N ). Eciu B 3ajaHuM SIBHO HE YKa3bIBAa€TCS, KAKUE 3HAYCHUS
MOT'YT IPUHUMATh pa3Mepbl UCXOJHON MaTpHIlbl, TO MPEANOJIAraeTcs, YTo U YUCIIO
CTPOK, U YHCIJIO CTOJIOLOB MOXKET M3MEHAThCS B mpenenax ot 2 go 10. HayanbHbie
3HAQ4YEeHMS KaK MEepBOro, Tak U BTOPOr0 MHAEKCA JBYMEPHOTO MacCHBa-MaTpPHUIIbI BCe-
r7la CYMTAIOTCS paBHBIMU 1. BBOJI M BBIBOJ 3JIEMEHTOB MATPHUIIbl OCYILIECTBISIOTCS
no CMpPOKaM.

Keaopammnoii mampuyeu nopsioka M Ha3bIBaeTCs JBYMEPHBIH MacCHUB-MaTpHUla



pazmepa M x M.

Ecnu B 3amanuu, CBSI3aHHOM C CO3JIaHHEM WJIM MPE0Opa30BaHUEM MATPHIIbI, HE
OMHMCAaH PE3YNbTHPYIONUN HAOOP JaHHBIX, TO MPEAINOJaraeTcs, 4YTo 3TUM HaOOpOM
SABJISIETCS co3/laHHasi (mpeoOpa3oBaHHas) MAaTpUIla, U HEOOXOJIUMO BBIBECTH BCE €€
DIIEMEHTBHI.

q)OpMVIpOBaHVIe MaTpuubl U BbiIBO4 €€ J3JieMeHTOB

B 3amanusx Ha popMupoBaHUE MATPUIIBI IPEIONATAETCs, YTO pa3MEpP Pe3yJib-
TUpyoled Matpuibl He npeBocxoauT 10 x 10,

Matrix1. dansl 1enbie monoxkuteabHbie uncia M u N. ChopMupoBaTh 1eI0YUCIICH-
Hyto marpuily pasmepa M x N, y KOoTopoi Bce 3JIeMEHTHI |-ii CTpOKH UMEIOT
snauenne 101 (I =1,..., M).

Matrix2. Jlansr nessle monoxutenbhbie yrcia M u N. ChopmupoBarh Iiemodnc-
JeHHyo Matpuiy pasmepa M x N, y xoTopoif Bce anemeHTsl J -TO crondua
umeroT 3Havenue 5-J (J =1,...,N).

Matrix3. Jlans neaslie mojoxutensubie yncia M, N u Habop u3z M uucen. Chopmu-
poBaTh Matpuily pazmMepa M x N, y KOoTOpoil B KaxkoM cTOjOLIEe comepx aTcs
BCE YHMCJIa U3 UCXOIHOTrO Habopa (B TOM XKe IMOPSIIKE).

Matrix4. dausl 1ensie monoxureabHble uncia M, N u Habop u3 N ugmcen. Chop-
MUpPOBaTh MaTpuily pazmepa M x N, y KOTopoil B Kak10#l CTpOKe cojepKarcs
BCE YHCJIa U3 MCXOIHOTO Habopa (B TOM K€ TOPSJIKE).

Matrix5. Jlansl nessle monoxurenabHbie unciaa M, N, gucio D u HaGop uz M um-
cen. ChopmupoBath Matpuily pasmepa M xN, y koTopoii mepBwiii cronben
COBMA/JAET C HMCXOIHBIM HAaOOpOM YHUCEN, a DJIEMEHTHI KaXKJOr0 CIEAYIOIIErO
CTONOIAa paBHBI CyMME COOTBETCTBYIOIIETO AJIEMEHTAa MPEIbLAYIIEro CcToidia
u yucna D (B pe3ynbTaTe Kakaas CTPOKA MATPHUIBI OYJET COAEPKATh AIEMEHTHI
apugpmemuueckou npoepeccuu).

Matrix6. Jlansl niesislie mooxutenbubie uncia M, N, yucino Q u HaGop u3 N gucenn.
CdopmupoBars matpuiry pasmepa M x N, y koTopoil mepBasi cTpoka coBMa-
JaeT C MCXOJHBIM HAOOpOM YHUCEN, a JIEMEHTHI KaXJIOW CICAYIOMIEH CTPOKHU
PaBHBl COOTBETCTBYIOUIEMY 3JEMEHTY MPEAbIAYIIEH CTPOKH, YMHOXEHHOMY
Ha Q (B pe3ynbTare KaXkKAbli CTOJIOCI] MaTpHIBl OyAeT COAEep>KaTh AIEMEHTHI
2eoMempuiecKol npocpeccut).

Matrix7°. [lana matpuia pasmepa Mx N u memnoe uucino K (¥ K=<M ). BeiBectu
aieMeHThI K-ii CTPOKH IaHHOW MaTpHUIIBI.

Matrix8. Jlama marpuma pasmepa M= N u menmoe uucio K (k K=<N ). Beectn



aneMeHTbl K-ro cronlua JaHHON MaTpuLbI.

Matrix9. [lana matpuna pasmepa M x N. BeiBecTu ee¢ 371eMEHTBI, PaCIIOIOKCHHBIC
B CTPOKax ¢ YeTHbIMH HoMepamu (2, 4, ...). BeIBOa 3JIeMEHTOB MPOU3BOIUTH
[0 CTPOKaM, YCJIOBHBIM ONEPATOP HE UCIOJIb30BATh.

Matrix10. /Tana matpuna pasmepa M x N. BeiBecTu ee 37€MEHTBI, pacoi0KEHHBIC
B crosi0uax ¢ HeyeTHbIMU Homepamu (1, 3, . . .). BbeiBog snemMeHTOB mpou3Bo-
IUTh MO CTOJOLIAM, YCIOBHBIM ONEPATOp HE MCIOJb30BATh.

Matrix11. Jlana matpuna pazmepa M x<N. BreiBecTn ee 3JIeMEHTBI B CIIEAYIOIIEM
NopsiJIKe: TIepBasi CTPOKa ClieBa HAIpaBo, BTOPasi CTPOKa CIipaBa HAJIEBO, TPEThA
CTpOKa CJIeBa HaIlpaBO, YETBEpTas CTPOKA CIpaBa HAJEBO U T. 1.

Matrix12. Jlana matpunia pazmepa M x<N. BeiBecTn ee 3JieMEHTBI B CIICAYIOIIEM
NOpsJIKe: MEPBbIl cTO0e1] CBEpXYy BHU3, BTOPOU CTONOEI] CHU3Y BBEPX, TPETUI
CTONOEI] CBEpXYy BHHU3, YETBEPTHIA CTOJIOEI] CHU3Y BBEPX U T. 1.

Matrix13. /lana xBagpatHas matpuiia A mopsaka M. Haunnas ¢ amementa A11, BbI-
BECTU €€ DJIEMEHTHI CJIEeAYIOIIMM 00pa3oM («yzonkamuy): BCE AJIEMEHTHI Mep-
BOI CTPOKH; 3JIEMEHTHI TTOCIEHETO CTOJI0IA, KpOME MEepBOro (y>Ke BhIBEIACHHO-
ro) 2JIEMEHTA; OCTaBIIUECS 3JIEMEHThl BTOPON CTPOKHU; OCTABIIMECS DJIEMEHTHI
IPENOCIIeIHETO0 CTOJIONA U T. /1., MOCIETHUM BBIBOJIUTCS dJIEMEHT Ay 1.

Matrix14. Jlana xBagpatHas maTtpuiia A mopsaka M. Haunnas ¢ amementa A11, BbI-
BECTHU €€ DIIEMEHTHI CIIEIYIONINM 00pa3oM («y2oiKamu»): BCE dJIEMEHTHI IEPBO-
ro CTOJOIa; AIEMEHTHI MOCIeAHEN CTPOKHU, KpoMe TepBoro (y>ke BBIBEIACHHOTO)
AJIEMEHTA; OCTaBIIHUECS DJIEMEHTHI BTOPOTO CTOJOIA; OCTABIIMECS SJIEMEHTHI
NPEANOCIeIHeH CTPOKHU U T. [.; MOCJCAHUM BBIBOAUTCS dJEMEHT A1 .

Matrix15. ana kBagpartnas matpuna A mopsaka M (M — wnedernoe uucio). Ha-
yyuHas C 2JeMeHTa A1 M MepeMenasich MO0 YacOBOM CTpPENKE, BBIBECTH BCE
€e DJNEeMEHTBl 10 chupanu: TepBasi CTPOKa, MOCIETHUN CTONOEIN, MOCIeIHS
CTpOKa B OOpaTHOM MOPSIAKE, MEPBbI CTOIOEI] B 0OpaTHOM TMOpPSIKE, OCTaB-
[IMECS AJEMEHTHI BTOPOM CTPOKHU U T. J.; MOCIEIHUM BBIBOJUTCS LIEHTPAIbHBIN
AJIEMEHT MaTPHIIbI.

Matrix16. [lana kBagpataas matpuna A mopsiaka M (M — nederHoe umcino). Haun-
Has c 3JeMeHTa A1l M mepeMeniasicb MPOTUB YAaCOBOM CTPEJIKU, BBIBECTH BCE
ee 3JEMEHThl no chnupanu: TEpBBIA CTONOEL, MOCIENHsAs CTPOKa, MOCIIETHHIM
ctosberl B 0OpaTHOM MOpsiZIKe, IepBasi CTPOKa B OOPaTHOM IMOPSAIKE, OCTABIIM -
€Csl DJIEMEHTBI BTOPOTO CTOJIONA U T. J.; MOCICIHAM BBIBOJUTCS IIEHTPATHHBIN
AIIEMEHT MaTPHIIBI.

AHanns3 anemMmeHToOB MaTpuubl

Matrix17. Jlana matpuma pasmepa M x N u menoe guciio K (1 < K <M ). Haiitn
CyMMY U TPOHM3BEJeHHE 3JIeMeHTOB K-H CTpOKHM aHHOW MaTpHIIbI.
Matrix18. Jlana marpuiia pasmepa M < N u menoe uncio K (1 < K <N ). Haiitn



CyMMY U Tipou3BeieHuE 37eMeHTOB K-ro cronbia JaHHOW MaTpUIlbL.

Matrix19. Jlana marpuma pasmepa M x N. i kaxmoil CTpOKH MaTpUIbI HAWTH
CYMMY €€ AJIEMEHTOB.

Matrix20. Jlana matpuna pasmepa M xN. Jlng kaxaoro croj0iia MaTpHUIlbl HaNTH
MIPOU3BEACHHUE €0 JIIEMEHTOB.

Matrix21. Jlana matpuna pasmepa M x N. Iy kaxma0il CTpOKM MAaTpHUIbI C HEYET-
HbIM HOMepoMm (1, 3, . . .) HaillTM cpenHee apuPpMETUUECKOE €€ DJIEMEHTOB.
VY CII0BHBIN OnIEpaTOp HE UCIIOIb30BATh.

Matrix22. ana marpuna pasmepa M x N. Jlnsg kaxmoro cronOma MaTpHIbl C
YEeTHBIM HOMEPOM (2, 4, . . .) HAWTH CyMMY €ro 3JIEMEHTOB. Y CIIOBHBIH OTIepaTop
HE UCIOJIb30BaTh.

Matrix23. Jlana matpuna pasmepa M xN. B kaxmol cTpoke MaTpHIbI HaWTH
MUHUMAJIBHBIN 2JIEMEHT.

Matrix24°. Jlana marpuma pasmepa M xN. B kaxaom cros0iie MaTpuilbl HaWTH
MaKCHMAaJIbHBIN 3JIEMEHT.

Matrix25. ana matpunia pazmepa M xN. Haiitu HoMep ee cTpoku ¢ HauOoJbIel
CYMMOM 3JIEMEHTOB M BBIBECTH JIaHHBII HOMEP, a TaK)Ke 3HaYeHUE HauOOobIIen
CYMMBI.

Matrix26. /lana marpuia pasmepa M x N. Haiitu HOMep ee cToiOlla ¢ HaUMEHbB-
IIMM HPOU3BEJECHUEM BJIEMEHTOB U BBIBECTHU JAHHBIA HOMED, a TAKKE 3HAUCHUE
HAaMMEHBIIIETO MTPOU3BEACHUSI.

Matrix27. Jlama matpuiia pasmepa M= N. HaiitTh MakcMMajabHBIH Cpeaud MHUHH-
MaJIbHBIX 3JIEMEHTOB €€ CTPOK.

Matrix28. Jlama matpuiia pasmepa M xN. HaiiTh MUHUMaNBHBIA CpeId MakCH-
MaJIbHBIX DJIEMEHTOB €€ CTOJIOIIOB.

Matrix29. Jlama matpuna pasmepa M x N. B kaxmoii ee CTpoKe HaWTH KOJHYe-
CTBO DJIEMEHTOB, MEHBIIINX CPEIHETO apu(PMETHUECKOr0 BCEX IJIEMEHTOB 3TON
CTPOKH.

Matrix30. Jlana matpuma pasmepa M x N. B xaxaom ee croynOlie HaTH KOJIHYE-
CTBO 3JIEMEHTOB, OOJIBIINX CPEIHEr0 apu(PMETHYECKOr0 BCEX 3JIEMEHTOB 3TOrO
cTosi0ua.

Matrix31. Jlana matpuna pasmepa M x N. Hailitm HOMepa CTpOKH W CTOJIOIA



JUTSL DJIEMEHTa MAaTpHIlbl, HanOoyiee OJM3KOTO K CPEIHEMY 3HAYEHHUIO BCEX €€
AIIEMEHTOB.

Matrix32. Jlana nenouncnennas matpuna pasmepa M x N. Haiitu HOMep mepBoit
U3 €€ CTPOK, COJAEpKAIINX PaBHOEC KOJIMYECTBO ITOJIOKUTEIBHBIX W OTpHUIIA-
TENBHBIX JJIEMEHTOB (HYJICBBIC DJIEMEHTBHI MATPHIBI HE YYHTHIBArOTCs). Ecim
TaKUX CTPOK HET, TO BeiBeCTH 0.

Matrix33. [dana nenourcienHas marpuiia pasmepa M x N. Haiitu Homep mocien-
HETO W3 €€ CTOJIONOB, COJAEpXkAIIMX PABHOE KOJWYECTBO TOJOKUTEIBHBIX H
OTPUIATEIBHBIX JJICMEHTOB (HYJIEBBIC DJICMEHTBHI MATPHIIBI HE YYUTBHIBAOTCS).
Ecnu takux cTos01oB HET, TO BbiBecTH ().

Matrix34. lana nenourcienHas marpuiia pasmepa M x N. Haiitu Homep mocien-
HEH M3 €€ CTPOK, COJEPIKAIIUX TOJIBKO YETHBIC YMcia. ECIM TakuX CTPOK HET,
TO BbiBeCTH 0.

Matrix35. Jlana nenouuncienHas matpuia pasmepa M x N. Haiitu Homep mepBoro
U3 ¢ CTOJIOOB, COJAEpIKAIIMX TOJHKO HEUETHbIC Ynciia. ECiM TakuxX cTOJIONOB
HET, TO BeIBeCTH 0.

Matrix36. Jlana nenouucieHHas mMatpuia pasmepa M x N, ajieMeHTBl KOTOPOH MO-
ryT npuHuMath 3HadeHus oT 0 go 100. PaznuyHble CTPOKM MATPHUIIBI HA30BEM
nOX0JCUMU, €CITA COBMAJAI0T MHOXKECTBA YHCEJI, BCTPEYAIOIIUXCS B 3TUX CTPO-
kax. HaliTu Komu4ecTBO CTPOK, MOXOKUX Ha MEPBYIO CTPOKY JAHHOW MaTpPHIIBI.

Matrix37. Jlana nenounciienHass marpuia pasmepa M x N, a1eMeHTsl KOTOpOil Mo-
ryT npuHuMaTh 3HaueHuss ot 0 mo 100. PaznuynHble CTOMOIBI MAaTPUIIBI HA30-
BEM HOXOJCUMU, €CITU COBIIAJIal0T MHOXECTBA YMCEN, BCTPEUAIOIIUXCS B ITHX
crojiOonax. HalTh KOJIMYECTBO CTOJOILIOB, MOXOKMX HA MOCJIEIHHH CTOJIOEI
JTAHHOW MaTPHIIbI.

Matrix38. [lana nenmouncineHnas marpuma pasmepa MxN. Halitu xomudectBo ee
CTPOK, BCE DJIEMEHTHI KOTOPBIX Pa3IUYHBI.

Matrix39. Hana uenouncnenHas marpuna padmepa MxN. Haiitu xommyecTtBo ee
CTOJIOIIOB, BCE DJIEMEHTHI KOTOPBIX PA3IMYHBI.

Matrix40. [lana menouucieHHas marpuna pasmepa M x N. Haittm HOMEp moO-
CIIEIHEW W3 €€ CTPOK, COJAEPkAIIMX MaKCUMATbHOE KOJIWYECTBO OJMHAKOBBIX
AJIIEMEHTOB.

Matrix41l. Jlama nemouncienHas marpuiia pasmepa M x N. Haiitu HOMEp mep-
BOTO W3 €€ CTOJIOIOB, COJEPKAIMMX MaKCUMAIbHOE KOJIWYECTBO OJMHAKOBBIX
AJIIEMEHTOB.

Matrix42. lana marpura pazmepa M x N. HaiiTu Kou4aecTBO €€ CTPOK, JIEMEHTHI

KOTOPBIX YHOPSAOYEHBI IO BO3PACTAHUIO.

Matrix43. Jlana marpuma pasmepa M x N. Haiitu konmdecTBO ee cToyIOIOB, 3Je-

MEHTBI KOTOPBIX YIOPSIIOUYEHBI IO YOBIBAHUIO.



Matrix44. Jlana matpuna pazmepa M x N. HaiiTh MUHUMAaNBHBIN CpeIu 3JIEMEHTOB
TEX CTPOK, KOTOPbIE YIOPSAAO0UYEHBI JUOO MO BO3PACTAHMIO, TUOO MO yOBIBAHUIO.
Ecnu ynopsimoueHHBIE CTPOKM B MaTpUIle OTCYTCTBYIOT, To BbiBecTH 0.

Matrix45. Jlana matpumia pasmepa M x N. Haiitu makcuManbHBIH cpeau diie-
MEHTOB T€X CTOJIOIIOB, KOTOpBIC YMOPSAIOUYEHBI JIMOO TO BO3pACTAaHUIO, JTHUOO
no yOwsBaHuio. Ecnu ynopsigodeHHBIE CTOJIOIBI B MaTPHIE OTCYTCTBYIOT, TO
BbIBECTH 0.

Matrix46. lana nenouncieHHas matpuna pasmepa MxN. Haiitu snemeHr, sBisi-
IOIINICST MaKCUMalbHBIM B CBOEH CTPOKE W MHUHHMMAIbHBIM B CBOEM CTOJOIIE.
Ecnu Takoii 31eMEeHT OTCYTCTBYET, TO BhiBeCTH 0.

NMpeoGpa3oBaHne matpuubl

[lpu BHIMOSHEHWM 3aJaHUN W3 JAHHOTO MYyHKTa (32 UCKiIroueHueM Matrix74
u MALtrix75) He cienyeT HCIOIb30BaTh BCIIOMOTaTeIbHbIE JIByMEPHbIE MAaCCHUBbI-
MaTpPULBL.

Matrix47. Jlama wmatpuia pasmepa M x N wu nemsle uynmcima Ki m Ko
(1 < K; < Kz < M). [TomeHsaTr MecTaMH CTPOKH MaTpHUIIBI ¢ HOMepamu Ki
u Ko.

Matrix48. Jlama wmatpuia pasmepa M x N wu nemsle uynmcima Ki m Ko
(1 = Ki <Kz < N). ITomeHaTs MecTaMu CTOJIOIBI MaTPHIlLI ¢ HOMepamu Ki
u Ko.

Matrix49. Jlana matpuna pasmepa M x N. IIpeoOpa3oBath mMaTpuily, IIOMEHSB
MECTaMU MUHUMAJIbHBIA U MAaKCUMAJIBHBINA JJIEMEHT B KaKJIOW CTPOKE.

Matrix50. Jlana matpuna pasmepa M x N. IIpeoOpa3oBath MaTpuily, IOMEHSB
MeCTaMi MUHUMAIbHBIM U MAaKCUMAJbHBIN 3JIEMEHT B KaXKJIOM CTOJOIIE.

Matrix51. /lana matpuna pasmepa M x N. [loMeHsATh MeCcTaMU CTPOKH, COJIEPKa-
M€ MUHUMAJIbHBI U MaKCHUMAJIbHBIA 3JIEMEHTHI MaTPUIIBI.

Matrix52. Jlana matpuna pasmepa M x N. [ToMeHATh MeCTaM# CTOJIOIBI, CONIEP-
JKallre MUHAMAIbHBI U MaKCUMAJIbHBINA 3JIEMEHTHI MaTPHIIBI.

Matrix53°. Jlana matpuna pasmepa M x N. IloMeHsITh MecTaMH CTOJIOCI] C HO-
MepoMm 1 W mocieaHWt W3 CTONOIOB, COAEPIKAMIMX TOJIBKO TMOJOKUTEITHHBIE



aneMeHTbl. Eciiu TpeOyeMbIX cToNOLIOB HET, TO BBIBECTH MaTpuUlly 0€3 M3MeHe-
HUW.

Matrix54. Jlana matpuna pasmepa M x N. [lomeHATh MecTamu CTOJOCI C HOME-
poM N u mepBBIii U3 CTOJNOILOB, COMEPKALIUX TOJBKO OTPHUIIATEIHHBIC DJIEMEH-
Tel. Eciin TpeOyembIX CTOJOLOB HET, TO BBIBECTH MATpHUIly 0€3 M3MEHEHHUH.

Matrix55. Jlana marpuna pazmepa M <N (M — uetHoe uucino). [TomensTe Mecrta-
MU BEPXHIOIO U HUKHIOIO ITOJIOBUHBI MATPHIIBI.

Matrix56. [lana matpurna pazmepa M x N (N — detHoe uncno). [TomensTh MecTamu
JICBYIO M TIPABYIO MOJIOBUHBI MATPHIIBI.

Matrix57. Hdana matpuna pasmepa M xN (M u N — dernsle uwncia). [lomeHsTh
MECTaMU JIEBYIO BEPXHIOIO W MPABYI0 HUKHIOK YETBEPTH MATPHIHI.

Matrix58. ana matpuna pasmepa M xN (M u N — dernsle uwncia). [lomeHsTh
MECTaMH JICBYIO HUKHIOIO W TIPAaBYIO BEPXHIOK YCTBEPTH MATPHIIBL.

Matrix59. Jlana matpuiia pasmepa M xN. 3epkajibHO OTpa3UTh €€ IJIEMEHTBI OTHO-
CUTCIIBHO TOPH30HTAILHONH OCH CHMMETPHHM MATPHIILI (TIPU 3TOM TOMEHSIFOTCS
MecTamH CTpoku ¢ Homepamu 1 u M, 2 u M -1 u 1. 1.).

Matrix60. ana matpuna pasmepa M xN. 3epkaibHO OTpa3uTh €€ DJIEMEHTBI OT-
HOCHUTENIbHO BEPTUKAJIBHON OCH CUMMETPUU MATpHUIlbl (IIPU 3TOM MOMEHSIOTCS
Mectamu ctonbmpl ¢ HomepamMu 1 u N, 2 u N -1 u 1. 1.).

Matrix61. [lana marpuia pasmepa M x N u nenoe gucino K (1< K <M ). Yaanuts
CTPOKY MaTpHuIlbl ¢ HoMmepoM K.

Matrix62. [lana matpuna pasmepa M <N u memoe unciao K (1<K <N ). Yaanmuts
croJyiberr MaTpuIilbl ¢ HomMepom K.,

Matrix63. dana matpuiia pasmepa M xN. Yagamute CTpOKy, COmep Kallyr0 MHHH-
MaJbHBIA AJIEMEHT MaTPHUIIbI.

Matrix64. Jlana matpuna pasmepa M xN. Yganute cronbern, comepkaiiuii MaKkCH-
MaJbHBIA AJIEMEHT MaTPHUIIBIL.

Matrix65. Jlana matpuna pazmepa M x N. Yaamuts ee nepBbIii cTonber, coaepxa-
M TOJBKO TOJOKUTEIbHBIE dJeMeHThl. Ecinu TpeOyeMbIx cTonO1oB HET, TO
BBIBECTH MaTpHUILy 0€3 U3BMEHEHUH.

Matrix66. Jlana matpuna pazmepa M xN. Yaamute ee mociennuii ctonbder, coaep-
KAIIUA TOJIBKO OTPUIIATENbHBIE dJeMeHThI. Eciu TpebyeMbIX CTOIOIOB HET, TO
BBIBECTH MaTpHUIly 0€3 U3BMEHEHUH.

Matrix67. Jlana matpuna pasmepa M x N, coxepskaias Kak MOJOKUTEIbHBIC, TaK
¥ OTpUIATENIbHBIC DJIEMEHTHI. YAJIUTh BCE €€ CTOJOIBI, COMEPIKAIINE TOJIb-
KO TIOJIOKUTENbHBIC 3JIEMEHTHI. Eciim TpeOyembIX CTOJIOIOB HET, TO BBIBECTH
Marpuiy 0e3 U3MEHEHH.

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

CTPOKOM MaTpuilbl ¢ HOMEpoM K BCTaBUTH CTPOKY W3 HYJEH.



Matrix69. Jlana marpuua pasmepa M N u nenoe uncino K (1 _ K _N). Tlocne
cToyidlia MaTpuilbl ¢ HoMepoM K BCTaBUTH CTONOEIl U3 €IUHUIL.

Matrix70. Hdana matpuna pasmepa M x N. Ilpomy0ampoBaTth CTpPOKY MaTpHIIbI,
COZIEPKALIYIO €€ MAKCUMAJbHBIH 3JI€MEHT.

Matrix71. Jlana matpuma pasmepa Mx N. IlpomyOnupoBath cTONOEH MaTPHIIHI,
coJiep Kallluii €€ MUHUMAJIbHBII 3JIEMEHT.

Matrix72. Jlana marpuma pasmepa M x N. Ilepen mepBbiM CTOJNOIOM, Cojaepika-
MM TOJIBKO TOJIOKUTEIIbHbIE 3JIEMEHThI, BCTaBUTh cTosOen u3 eaunuil. Eciu
TpeOyeMbIX CTOJOIIOB HET, TO BBIBECTH MAaTpHUIly 0€3 M3MEHEHHUH.

Matrix73. Jlana matpunia pasmepa M x N. Ilocie mocieaHero cronOua, coaepika-
IIETO TOJBKO OTPUIIATEIILHBIE AJIEMEHTHI, BCTAaBUTH CTONOEN W3 Hysel. Ecmu
TpeOyeMbIX CTOJIOIOB HET, TO BBIBECTH MATpuUily 0€3 U3MEHEHUH.

Matrix74. [lana marpuma pasmepa M xN. DieMeHT Marpuilbl Ha3bIBaeTCS €€ Jio-
KANbHbIM MUHUMYMOM, €CIM OH MEHBILE BCEX OKPYXAIOIIMX €ro 3JEMEHTOB.
3aMEeHHUTh BCE JIOKAJIbHbIE MUHHUMYMBbI JIaHHOW MaTpuilel Ha Hyiu. [Ipu perre-
HUU JIOMYCKAETCS UCIIOIb30BATh BCIIOMOTaTENIbHYIO MATPUILY.

Matrix75. Jdana matpuna pasmepa M xN. DieMeHT MaTpHIlbl Ha3bIBAC€TCS €€ J0-
KAIbHbIM MAKCUMYMOM, €CIIH OH OOJBIIEe BCEX OKPYXKAIOIIUX €r0 IJIEMEHTOB.
[TomeHsITH 3HAK BCEX JOKAIbHBIX MAKCHUMyMOB JaHHOW MAaTpHIbl HA TPOTH-
BOMOJOXHBIN. [Ipu permieHun Jomyckaercss HCIOIb30BaTh BCIIOMOTATENbHYIO

MaTpHuIy.

Matrix76. Jlana matpuna pasmepa M xN. YoopsaouuTs ee CTPOKH Tak, YTOOBI HX
HIEPBBIC AJIEMEHTHI 00Pa30BBIBAIM BO3PACTAIONIYIO TIOCIICI0BATEIHHOCTD.

Matrix77. Jdana marpuia pasmepa M = N. Ymopsimounts e¢ CTONOIBI TaK, YTOOBI
WX TIOCJICTHHE JIEMEHTHI 00pa30BBIBAIM YOBIBAIOIIYIO MOCIIEIOBATEIHHOCTD.

Matrix78. lana matpuna pazmepa M xN. YropsaouuTs ee CTpOKH Tak, 9YTOOBI HX
MUHUMAJIBHBIE AJIEMEHThI 00pPa30BHIBATN YOBIBAIOIIYIO MOCJIEI0BATEILHOCTD.

Matrix79. [lana marpuma pasmepa M x N. Ymopsgounts ee cTOJNOIBI TaK, YTOOBI
WX MaKCHUMaJbHBIE DJIEMEHTHI 00pa30BHIBAIM BO3PACTAIONIYIO TMOCIEIOBATEINb-
HOCTb.

OuaroHanu kBagpaTHOW MaTpuubl

Matrix80. [ana kBampatHas matpuiia A mopsiiaka M. Haiftn cymMMy 271€MEHTOB ee
2NIaBHOY OUA2OHANU, TO €CTh IUATOHAIH, COAEPKALIEH CIEeIYIOLIUE 3JIEMEHTHI:

A1, Ag2, Ass ..., Auwm.
Matrix81. ana xBampatnHas matpuiia A mopsinka M. Haiitn cpennee apudmern-
YECKOE 3JIEMEHTOB €€ NOOOUHOU OUa2oHalU, TO €CTh JTUArOHAIU, COAEpKaleh



CJIEIYIOLINE 3JIEMEHTHI:
Aiv, Agm-1, Asm-2, ..., Awmi

Matrix82°. [lana kBagpatHas marpunia A mopsiaka M. Haiitu cymmy armeMeHTOB
KOKJIOM €€ JuaroHaliv, MmapajjiejbHOW TJIaBHOW (HauMHAs ¢ OJIHOAJIEMEHTHOMU
auaroHanu Aiu ).

Matrix83. Jlana kBaapatHas Matpuma A mnopsaka M. Haiith cymmy 37eMEHTOB
KXKJIOM ee JuaroHaiu, napauielbHON MOOOYHON (HauyMHAas C OJTHORJIEMEHTHOU
auaroHanu Ar1).

Matrix84. [lana xBaapartHas marpuna A mopsiaka M. Haiitu cpennee apudmern-
YEeCKOe AJIEMEHTOB KaXJI0W ee JMaroHalu, MmapajuiebHON TJIaBHOW (HauMHAas ¢
OJTHODJICMCHTHOM HUaroHain A1y ).

Matrix85. Jlana kBagpatHas marpuiia A mopsinka M. Haiitu cpennee apudmerunde-
CKOE DJIEMEHTOB Ka)J/JOW €€ NUaroHaiu, MapaieJbHOM MOoOOYHON (HauuHas C
OJTHODJIEMEHTHOM quaronamu A1 1).

Matrix86. [lana kBagpatHas marpuiia A mopsiika M. HaliTh MUHUMAaBHBINA SJIEMEHT
JUTSL KKJIOM ee AMaroHalu, MmapajuiebHON TJIaBHOM (HAYMHAs ¢ OJHODJIEMEHT-
HOU JuaroHanu Aiy ).

Matrix87. Jlana xBaapaTHass maTtpuiia A mopsaka M. Haiitm MakcUMalbHBIN 3i1e-
MEHT ISl KaXJIOW ee AuaroHaiu, napajielbHOW MoOOYHON (HauyuWHasg C OJHO-
3JIEMEHTHOM quaronamu Ai1).

Matrix88- . [lana kBagpatHas Matpuia nopsiaka M. OOHYJIUTh JI€MEHTBl MaTPHIIbI,
JeXalyue HIKe TJIABHOW JMAaroHaid. Y CIOBHBIN ONEpaTop HE UCIOJIb30BATh.

Matrix89. Jlana kBagpatHas Matpuia nopsiaka M. OOHYJINUTE 3JIEMEHTBI MaTPHIIbI,
JIeKaIIre BhIIIe TOOOYHOM UaroHaiy. Y CJIOBHBIN OMepaTop HE UCIIOIb30BaTh.
Matrix90. lana xBagpaTtHas marpuna nopsaka M. OOHYIHTh JEMEHTBl MaTpH-
IbI, JISKAIIUEe Ha MOOOYHON JMAroHalid M HWXKE Hee. Y CIOBHBIM OIepaTrop He

UCIIONIb30BATh.
Matrix91. Jlana xBanmpatHas marpura mnopsaka M. OOHYJIHTH 3JIEMEHTBI MaTpH-

Ibl, JICKAINE Ha TJIABHOW JWArOHAIW W BBHIIIC HEE. Y CJIOBHBIM ONEpaTop HE
HUCIOJIL30BATh.

Matrix92. Jlana xBampatHas marpura mopsyka M. OOHYJIHUTH SJIE€MEHTHI MaTpu-

IbI, JIeXKAI[Me OJHOBPEMEHHO BBIIIE TJIaBHOW JAWAroHAIM U BBIIIE MOOOYHOU
JIMarOHaJId. Y CJIOBHBIN ONIEPATOP HE UCTOJIb30BATh.

Matrix93. Jlana xBampatHas matpura mopsyika M. OOHYJIHUTH SJI€MEHTHI MaTpu-

IbI, JISKAIIUE OAHOBPEMEHHO BBIIIE€ TJABHOW JUArOHAIM M HIXKE MOOOYHOM
JIMarOHaJIA. Y CJIOBHBIN ONIEPATOP HE UCHOJIB30BATh.

Matrix94. ana xBampatHas matpuna mopsaka M. OOHYIUTE 3J€MEHTBI MaTPHIIbI,

Jexaniue OJHOBPEMEHHO HUKE TJIaBHOW JMaroHanu (BKJIKOYas 3Ty JUaroHab)
U BbIlIe MOOOYHONW JguaroHanu (TakKe BKJIOYas 3Ty JIMAroHajb). Y CIOBHBIN



OIIepaTop HE UCTIOIH30BATh.

Matrix95. ana xBagpatHas matpuia mnopsjaka M. OOHYJIUTH 3JEMEHTBI MaTPHIIbI,
JeXallue OJHOBPEMEHHO HUXKE TJIABHOW HMAroHaiu (BKIIOYAsl 3Ty AUArOHajb)
U HWXKE MOOOYHOM NuaroHanu (TakXe BKJIOYAs 3Ty AMAroHadb). YCJIOBHBIN
OIepaTop HE UCIOJIb30BATh.

Matrix96. [/lana kBaapatHas matpuiia A mopsaka M. 3epkaibHO OTpa3UTh €€ diie-
MEHTBl OTHOCUTEIBHO TJIABHOM JuaroHau (MpuU 3TOM 3JIEMEHTHI TJIaBHOU JHa-
TOHAJIM OCTaHYTCS Ha MPEXKHEM MecTe, AJeMEHT Aig2 MOMEHSIETCS MeCTaMu
c Ag1, anemeHnT A3 — ¢ As1 U T. 1.). BcmoMoraTenbHy0 MaTpuIly HE UCIOJIb-
30BaTh.

Matrix97. Jlana xBaapatHas matpuiia A mopsaka M. 3epkaibHO OTpa3UTh €€ diie-
MEHTBI OTHOCHUTEJILHO MOOOYHOW auaroHasu. (TP 3TOM SJEMEHThI MOOOYHOU
JMaroHajdl OCTAHYTCS Ha MPEKHEM MECTe, JIeMEHT A1 MOMEHSETCS MEeCcTaMu
¢ Avn , dnemeHT Az — ¢ Ay-1m U T. 1.). BecmomorarensHyro MaTpuily He
UCIIOJIb30BATh.

Matrix98. /lana kBaapatHas matpuiia A nopsaka M. TlosepuyTth ee Ha yroa 180°
(mpu sTOoM dyieMeHT Ai1 TOMEHsieTcs MecTaMu ¢ Aynv, dJeMeHT Az —
¢ Aym-1 U T. 1.). BcmomorarenbHyto MaTpuily HE UCIOJIb30BaTh.

Matrix99. Jlana kBagpatHas matpuma A mopsaka M. IToBepuyts ee Ha yrom 90° B
MOJIO)KUTEIILHOM HaIpaBJjeHUH, TO €CTh MPOTHUB YacOBOW CTPENKU (IIPH ITOM
aneMeHT A1 mepeiner B A1, aneMedT Ay1 — B Aywm ¥ T. 1.). Benomora-
TEJbHYIO MaTPUIly HE UCTIOJIb30BATh.

Matrix100. /lana xBaapatHas marpuiia A nopsaka M. IloBepuyrs ee Ha yrom 90°
B OTPUIIATEIILHOM HAaIpPaBIEHUHU, TO €CTh MO YAaCOBOW CTpenKe (MpU STOM dJie-
MeHT A11 nepeinetr B Ay, deMeHT Ay — B Aym U T. 1.). Bemomorarens-
HYIO MaTpUIly HE UCTIOJIb30BAaTh.

12 CUMBOSbI U CTPOKU

[Tpu BeIMOTHEHUY 3a]aHUK HA 00pabOTKY PyCCKUX OYKB MOXKHO CUHTATh, YTO
OyKkBa «&» B UCXOJIHBIX CTPOKOBBIX JTAHHBIX OTCYTCTBYET.
CumBonbl 1 nx koabl. DopmMmupoBaHue CTpok

Stringl. dan cumBos C. BeiBectr ero xo0 (TO €CTh HOMEpP B KOJOBOM TaOIHIIE).

String2. lano nenoe uucio N (32 < N =< 126). BriBecT CHMBOJI C KOJIOM, paB-

Hb6IM N.

String3. Jlan cumBon C. BeiBecTH sBa CUMBOJIA, TIEPBBIA U3 KOTOPBIX MPEIICCTBYET

cuMmBoily C B KOJOBOM TabiuIle, a BTOPOM cieayeT 3a cumBojiom C.

String4. Jano uenoe uncio N (1 < N < 26). BeiBectu N nepBoIX nponucusix (TO



€CTh 3aIJIaBHBIX) OYKB JJATUHCKOTO aji(haBUTA.

String5. [ano nenoe unciao N (1< N < 26). BeiBectn N nmociequux cmpounsix (TO
€CTh MaJICHbKUX) OYKB JIATUHCKOTO andaBuTa B OOpaTHOM MOpsAKE (HauuWHas
C OYKBBI «Z»).

String6. Jlan cumBou C, nzo0Opaxkaromuii 1iudpy win OYKBY (JJATHHCKYIO HITH PyC-
ckyto). Ecnmu C mzobOpaxaer mudpy, To BhiBecTH CTpoKy «digit», eciu maTuH-
CKYIO OYKBY — BBIBECTHU CTPOKY «laty», eciiu pycCKyt0 — BBIBECTH CTPOKY «rusy.

String7. Jlana Hemycrasi cTpoka. BeIBecTH KOJIbI €€ MepBOTro U MOCIEIHEr0 CHMBOJIA.

String8. Jlano uenoe uyucio N (>0) u cumBon C. BeiBectu cTpoky umHBL N,
KOTOpasi COCTOUT U3 cuMBOJIOB C.

String9°. Jlano yetrnoe umcio N (> 0) um cumBonsl Ci1 u Cz. BeiBecTu CTpOKy
nmuabl N, KoTopast coctoutT u3 uepenyrommxcsa cumBosioB Ci1 u Cg, HaunHas
c Ci.

String10°. Jlana ctpoka. BeiBecTH CTpPOKY, COACPIKAIIYIO TE e CHMBOJIbI, HO pac-
MOJIO’KEHHBIE B 00PAaTHOM MOPSIIKE.

String11. /lana Hemycras ctpoka S. BeIBeCTH CTPOKY, COACPIKAILYI0 CUMBOJIBI CTPO-
KU S, MEX1y KOTOPBIMH BCTaBJIEHO 0 OJTHOMY MpoOeny.

Stringl2. lana memycras crpoka S u menoe unciao N (> 0). BeiBectr CTpOKy, co-
JepKalllyl0 CUMBOJIBI CTPOKH S, MEXAY KOTOPbIMU BCTaBieHO MO N CHMBOJIOB
«*» (3BE3I10YKA).

NMocnmBoONbHLIM aHanNU3 u NnpeobpasoBaHne CTPOK.
CTpoKM 1 uucna

String13. Jlana ctpoka. [ToacuuTaTh KOJIMYECTBO COACPIKAIMUXCS B HEH IUOD.

Stringl14. [lana crpoka. IToacuntaTh KOJHYECTBO COAEPIKANIMXCS B HEH MPOIMUCHBIX

JATUHCKUX OYKB.

Stringl5. Hana crtpoka. [lomcumtath oOmIee KOJIMYECTBO COJCPKAIIMXCSA B HEH

CTPOYHBIX JIATUHCKUX U PYCCKUX OYKB.

String16. Jlana ctpoka. [IpeoOpa3oBaTh B HEil BCe MPOMUCHBIC JTATHHCKHEC OYKBBHI B

CTPOYHEIE.

Stringl7. Jlana ctpoka. IIpeoOpa3zoBaTh B Hell Bce CTpOUYHBIC OYKBBI (KaK JIATHH-

CKHE, TaK U PYCCKHUE) B MPOMUCHBIE.

String18. Jlana ctpoka. IIpeoOpa3zoBaTh B HEell Bce CTpOUYHBIC OYKBBI (KaK JIATHH-

CKHE, TaK U PYCCKHE) B MPOMUCHBIC, a MPOMUCHBIE — B CTPOYHBIE.

String19. [lana ctpoka. Ecim oHa mpejicraBiseT coOOH 3aluch IICJIOT0 YUCIIa, TO

BBIBECTH 1, €ClM BEHIECTBEHHOro (C ApPOOHOW 4YacThi0) — BBIBECTU 2; €CIIH
CTPOKY Helb3sl peoOpa3oBaTh B 4ucio, TO BeiBecT 0. CuuraTh, 4yTO ApOOHAs
YacTh BEUIECTBEHHOIO YMCJIa OTHAENSETCS OT €ro ILeJIOM YacTu JAeCATUYHOU



MOYKOU «.».

String20. /laHo 1eoe MOJ0KUTEIIBHOS YMCII0. BBIBECTH CHMBOJIBI, H300paXKaromue

uudpsl ATOrO YKcia (B MOPSAKE CIEBa HAMPABO).

String21. JlaHo 1esoe MOJ0KUTEIBHOS YMCI0. BBIBECTH CHMBOJIBI, H300paKaromiue

udpsl 3TOrO YKcia (B MOPSIAKE CIIpaBa HAJIEBO).

String22. ana ctpoka, M300pakaromias Iejoe IOJOKUTECIbHOES YHUCIIO. BbIBecTH

CyMMy (P ATOTO YKCia.

String23. Jlana cTpoka, wu300paxkamomas apu@METHUECKOE BBIPAKEHHE BHUJIA

«<mudppa> <uuppa> + . +<gudpa>», rjie Ha MecTe 3HaKa OMNeparuu «»
HAXOJIUTCSI CUMBOJ «+» WIH «—» (Hampumep, «4+7- 2 8»). BriBectn 3Haye-
HUE JJAHHOT'O BBIpAXKEHUS (11€JI0€ YHUCIIO).

String24. lana ctpoka, M300pakaroiias JBOMYHYIO 3alKCh IEJIOT0 IMOJOXKHUTEIb-

HOTO 4yucia. BeiBecTun CTPOKY, 1/1306pa>1<a}0111y10 ACCATUYHYIO 3aIIUCh 3TOI'O JKC
qucia.

String25. Jlana ctpoka, u300paxaromas JeCITUIHYIO 3alUCh IEJIOr0 MOJOKUTEIb-

HOro uuciia. BeiBecTu CTpPOKY, H306pa>1<a10111y10 ABOUYHYIO 3aIlUCh 3TOI'0 KC
qucia.

O6paboTka CTPOK C MOMOLLbIO CTaHAAPTHbLIX PYHKLUNA.
NMouck u 3ameHa

B 3amanusx, CBS3aHHBIX C TOWCKOM M 3aMEHOM TOJICTPOK, MOXXHO CUHUTATh,
YTO HCXOAHAs CTPOKAa HE COACPKUT HepeKpbuléaouuxcsi BXOXKIACHUN TpeOyeMbIX
nonctpok. B 3amanmsax String32, String35 u String38, kpome 3TOTro, MOXKHO TaKKe
cuMTath, yto ynanenue (B String32 u String35) wnm 3amena (B String38) moboro
BXOXKJICHUSI TIOJACTPOKM HE TMPHUBEACT K MOSBICHUIO B CTPOKE HOBbIX BXOXKICHHIM
JTAHHOMW MOJICTPOKH.

String26. Jlano memoe uucio N (> 0) u crpoka S. IIpeoOpa3oBaTh CTpOKy S B
cTtpoky uHBI N cieayromuM o0pa3oM: eclid JuiuHa CTpoku S Oosbmre N, To
OTOPOCHUTH NEPBBIC CUMBOJIBI, €CIIM JITTMHA CTPOKK S MeHbIne N, To B ee Havaio
100aBUTh CUMBOJIBI «.» (TOYKA).

String27. Jdauwl nensie monoxutenabHbie ynucia N 1 u N 2 u crpoku S1 u So. Ilo-
JYYUTh U3 OTUX CTPOK HOBYIO CTPOKY, COAEpIKamlyro mepBbie N 1 CHMBOJIOB
cTtpoku S1 u nocieaare N2 CHMBOJIOB CTPOKH S2 (B yKa3aHHOM TIOPSIJIKE).

String28. Jlan cumBon C u ctpoka S. YIBOUTH KaKaoe BXoxkaeHue cumBoia C B
CTPOKY S.

String29-° . Jlan cumBon C u ctpoku S, So. [lepen xaxapiM BXoxxaeHHeM cumBojia C
B CTPOKY S BCTaBHTh CTPOKY So.



String30. dan cumBon C u ctpoku S, So. Ilocne kaxmoro BxoxueHus cumpoia C
B CTPOKY S BCTaBUThH CTPOKY So.

String31. Jlausl ctpoku S u So. [IpoBepuUTh, COASPIKHUTCS JIM CTPOKA So B CTPOKE S.
Ecnu congepxurcs, To BeIBECTH TRUE, €CIIM HE COAEPIKUTCA, TO BBIBECTU FALSE.

String32. Jausl ctpoku S 1 So. HaiiTi KoJHM4eCTBO BXOXACHHUN CTPOKH So B CTPO-
Ky S.

String33. Hdanbl cTpoku S u So. Yiaiuth U3 CTPOKH S MEPBYIO MOJICTPOKY, COBIMA-
narouryto ¢ So. Ecnu coBmajaromux moacTpoK HET, TO BBIBECTH CTPOKY S 0e€3
U3MEHEHUM.

String34. Jlaubl ctpoku S u So. YaaiauTh W3 CTPOKU S TOCIEIHIOK IMOJCTPOKY,
coBnaaaromyto ¢ So. Eciu coBnagaronmx moJaCcTpOK HET, TO BBIBECTH CTPOKY S
0e3 U3MEHEeHMUII.

String35. Jlaubl cTpoku S U So. YaanuTh U3 CTPOKH S BCe MOACTPOKH, COBIAja-
foue ¢ So. Ecnu coBmagaromumx MoJACTPOK HET, TO BBIBECTH CTPOKY S 0e3
U3MCHEHU.

String36. [Jausl ctpoku S, S1 u Sp. 3aMEHUTH B CTPOKE S TEPBOC BXOXKICHHE

CTPOKH S1 Ha CTPOKY Sg.

String37. Jlaubel ctpoku S, S1 u S2. 3aMEHHTH B CTPOKE S IOCICAHEE BXOXICHUE

CTPOKH S1 Ha CTPOKY Sa.

String38. Jlausl ctpoku S, S1 1 S2. 3aMEHHUTDH B CTPOKE S BCE BXOXKICHHS CTPOKU St

Ha CTPOKY Se.

String39. Jlana cTpoka, cojeprkainas IO KpalHeHd Mepe OJHMH CHMBOJ IpooOena.

BriBecT MOACTPOKY, paCIONOKEHHYIO MEXIY HMEPBBIM U BTOPBIM IPOOEIOM
UCXOAHOM cTpoku. Ecim cTpoka COAEp:KUT TOJIBKO OJHMH MPOOEs, TO BHIBECTH

MYCTYIO CTPOKY.

String40. /lana cTpoka, coaepskaias 1mo KpaiHeil Mepe oIuH CUMBOJ Ipodeia. Ber-

BECTU TOJCTPOKY, PACIOJIOKEHHYI0O MEXIY IMEPBbIM U TMOCIEAHUM POOEIOM
UCXOJHOW cTpoKu. Ecnu cTpoka comepXUT TOJIBKO OAMH NpoOEi, TO BBIBECTU

MIyCTYIO CTPOKY.

AHanus n npeobpasoBaHue CnoB B CTPOKe

Bo Bcex 3aJaHUAX OAHHOI'O IIYHKTA IIPCAIIOIaracrcia, 410 MCXOIHBIC CTPOKHU

ABIAIOTCA HCIIYCTBIMHM M HC COACPIKAT HA4YaJIbHBIX WM KOHCYHBIX Hp06CHOB.

String41°. JlaHa cTpoka, cOCTOsIIas W3 PYCCKHX CJIOB, pa3lCJICHHBIX MpoOeaMu

(OlHUM WM HECKOJbKUMHU). HaliTU KOJIMYECTBO CIIOB B CTPOKE.

String42. lana cTpoka, coCTosIIas U3 PyCCKHUX CJIOB, HAOPAHHBIX 3arJIaBHBIMU OYK-

BaMH U pa3/ieICHHBIX npoOenamMu (OJHUM WIM HecKoJibkuMu). Halitu xonnue-
CTBO CJIOB, KOTOpPbIE HAUMHAIOTCS U 3aKAHYMBAIOTCS OJHOU M TOM ke OYKBOM.



String43. [ana ctpoka, cocrosimas M3 PYCCKHX CJIOB, HAaOpaHHBIX 3arjaBHBIMU

OykBaMU U pa3JeleHHbIX MpodenaMu (OAHUM WIM HECKOJbKHMHM). Haiitu ko-
JIMYECTBO CJIOB, KOTOPBIE COAEPKAT XOTS Obl OJTHY OYKBY «A».

String44. [lana ctpoka, cOCTOsIIas M3 PYCCKHX CJIOB, HAOpaHHBIX 3ariiaBHBIMU

OykBaMu W pa3JeleHHbIX MpodenaMu (OAHUM WIM HECKOJbKMMH). Haiitu ko-
JUYECTBO CJIOB, KOTOPBIE COAEPK AT POBHO TPU OYKBBI «A.

String45. Jlana cTpoka, COCTOSINAs W3 PYCCKHX CIIOB, pa3lIeiCHHBIX MpoOeIaMu

(omHUM WM HecKobKMMHK). HallTu 1yinHYy camoro KOpOTKOTO CIIOBa.

String46. Jlana ctpoka, cOCTOsIIasi U3 PYCCKUX CJIOB, pPa3JClICHHBIX MPOOeIaMu

(oOHUM WM HECKOJbKUMHU). HaliTu qiuHy caMoro JJIMHHOTO CJIOBA.

String47. Jlana cTpoka, COCTOsIIAasi U3 PYCCKUX CJIOB, Pa3JClICHHBIX MPOOeIaMu

(OIHUM WM HECKOJIbKMMU). BBIBECTH CTPOKY, COIEpKallyl0 3TH K€ CIIOBa,
paszie’eHHble OJJHUM CUMBOJIOM «.» (TOYKa). B KOHIIE CTPOKU TOUKY HE CTaBUTb.

String48. Jlana cTpoka, coCTOsAIIas U3 PYCCKUX CJIOB, HAOPAHHBIX 3arIaBHBIMU OYK-

BaMH W pa3/ICICHHBIX MpoOenaMu (OJHUM WM HecKoJbKuMHM). [IpeobpazoBaTh
Ka)XKJI0€ CIIOBO B CTPOKE, 3aMEHHUB B HEM BCE IOCIEAYIOIIUE BXOXKIEHUS €r0
nepBoil OyKBBI HA CUMBOJ «.» (Touka). Hampumep, cimoBo «MUHUMYM)» Ha-
1o nipeodpazoBath B «MUHN.VY.». KonmnuecTtBo mpoOenoB Mexay CIOBaMHU HE
U3MEHSTb.

String49. lana cTpoka, coCTOsIIas U3 PYCCKUX CIIOB, HAOPAHHBIX 3arjlaBHBIMU OYK-
BaMU M pa3/ielIeHHbIX MpoOenamu (0JHUM HIIM HeckoJibkuMu). [IpeoOpazoBaTh
Ka)XKJI0€ CJIOBO B CTPOKE, 3aMEHHB B HEM BCE€ MPEABIAYIIUE BXOXKICHHUS €ro
nocyeHel OyKBbI Ha CHMBOJ «.» (Touka). Hampumep, cmoBo «MUHUMYM»
Hajo0 mpeodOpaszoBath B «. MHM.YM»y. KonmndectBo mpoOenoB Mexay CIOBaMH
HE U3MEHSTb.

String50. Jlana cTpoka, cocTosimas W3 PYCCKHX CJIOB, Pa3AeicHHBIX MpoOeaamMu
(OOHMM WJIM HECKOJbKMMH). BBIBECTH CTpOKY, COIEpXkallyl0 3TH XK€ CJIOBa,
pasziejeHHbIe OJTHUM MPOOEIOM U PaCIOJIOKEHHBIE B OOpPaTHOM MOPSJIKE.

String51. lana crtpoka, cocTosmiasi W3 PYCCKHX CJIOB, HaOpaHHBIX 3arIaBHBIMHU
OykBaMU U pa3leleHHBIX MpobOenamMu (OJHUM WIM HECKOJbKHUMU). BriBecTn
CTPOKY, COJEpKaIlyl0 3TH K€ CJIOBa, pa3eJeHHbIE OJJHUM MPOOEIOM M pacro-
JIO’KEHHBIE B aJI)aBUTHOM TOPSIIKE.

String52. Jlana cTpoka-mipeyIoKeHrne Ha PYcCKoM si3bike. [IpeoOpazoBaTh CTpOKY
TaK, YTOOBI KaKJIO€ CIIOBO HAYMHAJIOCH C 3arjiaBHOW OYKBBI. (C71080M CUUTATh
HaOOp CHMBOJIOB, HE COJIEPXKAIIUN MPOOETIOB M OTpaHUUYEHHBIN TTpo0eIaMu Win
Ha4aJIOM/KOHIIOM CTpoku. CiioBa, He HAYMHAIOMIMECS ¢ OYKBBI, HE M3MEHSTh.

String53. /laHa cTpoka-IipelioKeHrue Ha PYCCKOM si3bike. [locunTarh KOJIMYeCcTBO
COJIEp KalllUXCSl B CTPOKE 3HAKOB MPEMUHAHMSL.

String54. Jlana cTpoka-IipeyioKeHue Ha PYCCKOM si3bike. [locunTarh KOJIMYeCTBO



COJIEPIKAIINXCS B CTPOKE TTIACHBIX OYKB.

String55. /lana cTpoka-npeaioskeHrne Ha pycCKOM si3bIKe. BBIBECTH caMoe JITMHHOE
CIIOBO B MpeasioKeHUU. Eciam Takux CIIOB HECKOJBKO, TO BBIBECTH MEPBOE U3
HuXx. Cro6om cuutath HaOOpP CUMBOJIOB, HE COJIEpXKalIUil MPOOENOB, 3HAKOB
NpENMHAHWS W OTPaHUYCHHBIA MpoOenaMu, 3HaAKaMW TPEIMHAHMS WU Hada-
JIOM/KOHIIOM CTPOKH.

String56. lana cTpoka-npe/yioKeHHe Ha PYCCKOM s3bIKe. BrIBecTH camoe KOPOTKOE
CIIOBO B MpenyokeHuu. Eciu Takux CIOB HECKOJBKO, TO BBIBECTH TOCIEIHEE
u3 HUX. Cnogom cunuTaTh HAOOp CHMBOJIOB, HE COZEpKAIIUNA MPOOEIOB, 3HAKOB

MNpCIIMHAHUA U OFpaHquHHBIﬁ HpO6€HaMI/I, S3HAKaMM TIIPCIIMHAHUA WJIHU

Ha‘{aJ'IOM/KOHL[OM CTPOKH.

String57. Jlana cTpoka-mpeioKeHue ¢ M30BITOYHBIMH MPOOETIaMH MEXIy ClIoBa-
mu. [IpeobpazoBath ee Tak, yTOOBI MEXIY CIOBaMH ObLT POBHO OJIMH MPOOEIL.

HdononHuTtenbHble 3afaaHMA Ha 06pPaboOTKy CTPOK

String58. lana ctpoka, coaepikaiias noiHoe ums (paina, TO €CTh HMs JHCKa,
CITUCOK KaTajoroB (MyTh), COOCTBEHHO MMS W pacIIUpeHue. BuiieauTs U3 3Tou
cTpoku ums (aiina (6e3 paciupeHus).

String59. lana cTtpoka, coaepiKaiias noiHoe ums (paina, TO e€CTh HMs JKCKa,
CIIUCOK KaTajoroB (IMyTh), COOCTBEHHO MMS U paclivpeHue. BeinenuTs u3 3Toi
CTpOKU pacuidpeHue Qaina (6e3 mpeanecTByomed TOuKm).

String60. /lana ctpoka, comep:karias mojaHoe ums (aiiiaa. BeigeauTs u3 3Toi cTpo-
KW Ha3BaHUE MepBOro kartanora (0e3 cuMBOJIOB «\»). Ecnu daiin comepxurcs
B KOPHEBOM KaTajore, TO BHIBECTH CUMBOJ « \ ».

String61. /lana ctpoka, coaeprkaiias mojiHoe ums Qaiina. Beiaenuts u3 3T0# cTpo-
KA Ha3BaHWE TOCJIENHEro Kartajora (6e3 cumBoioB «\»). Ecau daiin conep-
KUTCSI B KOPHEBOM KAaTaJOTre, TO BBIBECTH CHMBOJ «\».

String62. [lana cTpoka-nipeyIoKeHNE Ha PYCCKOM sI3bIKe. 3alugpoBaTh €€, BBIITOJI-
HUB [UKJIMYECKYIO 3aMEHY KaK7[0ii OyKBBI Ha CIICIYIONIYIO 3a HEl B andaBuTe
U COXPAaHMB MPHU ITOM peructp OykB («A» mepernet B «b», «a» — B «Oo», «b»
— B «By», «1» — B «a» u T. 1.). BykBy «&» B andaBuTe HE YUUTHIBATH («E»
JOJKHA TIEPEXOJIUTh B «K»). 3HAKU MPENUHAHUS U MPOOENbl HE U3MEHSITh.

String63. Jlana crpoka-mipemoxkenue Ha pycckom sizbike n yuciio K (0 < K < 10).
3amudpoBaTh CTPOKY, BBHITIOJHUB IUKIMYECKYIO 3aMEHY KaXIOi OyKBBHI Ha
OyKBY TOTO K€ PETHUCTpa, pacCMoNOkKeHHYI0 B andaBute Ha K-il mo3ummu mocie
mudpyeMoit OykBbl (Harpumep, 11 K = 2 «A» mepeiaet B «B», «a» — B «BY,
«b» — B «I'», «1» — B «O» U T. 1.). BykBY «€» B ajipaBuTE HE YUUTHIBATh, 3HAKU
MpPETTMHAHMS ¥ TPOOEITB HE N3MCHSTb.

String64. Jlano 3ammdpoBaHHOE TPEUIOKEHUE HA PYCCKOM sI3bIKE (Croco0 mudg-



poBaHuUs onucaH B 3amaHuu String63) u komooe cmemenne K (0 < K < 10).
PacmmgpoBaTs npenoxeHue.

String65. lano 3ammdpoBaHHOE MPEIIOKECHAE HA PYCCKOM S3bIKE (CITOCOO MIU(PO-
BaHMS ONMUCaH B 3ajaHuu String63) u ero pacmmdpoBaHHbIi iepBbiid cumBoa C.
Haiitu komoBoe cmemenne K u pacmudpoBath MpeyioKeHUE.

String66. Jlana crpoka-npeaioxkeHue. 3amu@poBaTh €€, MOMECTHB BHAYale BCE
CHUMBOJIBI, PACTIONIOKECHHBIE HAa YETHBIX MO3HUIMIX CTPOKH, a 3aT€M, B 0OpaTHOM
MOpSIZIKE, BCE CHMBOIIBI, PACIIONOKECHHBIE Ha HEUETHBIX MO3ULUAX (HAIpUMED,
ctpoka «IIporpammay mpeBpaTuTcs B «pramampoll»).

String67. Jlano npeanokeHue, 3amu@poBaHHOE MO MPAaBHITY, OMKMCAHHOMY B 3aj1a-
HuM String66. PacimdpoBaTs 3TO npeasioxkeHue.

String68. Jlana ctpoka, coaepkaias udpbl U CTPOUYHbBIC JIATUHCKHE OyKBBI. Eciun
OYKBBI B CTPOKE YIOPSJIOYCHBI MO andaBuTy, TO BbiBecTH (; B NMPOTHBHOM
cllydae BBIBECTH HOMEP MEPBOI0 CHMBOJIA CTPOKH, HAPYIIAIOMIETO ai(h)aBUTHBIH
TIOPSI/IOK.

String69. [ana ctpoka, comepikaiias JaTHHCKHE OyKBbI M KpyrJibie cKoOKu. Ec-
M CKOOKH pacCTaBleHBI MPABUIBHO (TO €CTh KaXKJIOW OTKPBIBAIOIICH COOT-
BETCTBYET OJIHA 3aKphiBatomias), To BeiBecTu uncio 0. B mporuBHOM ciyuae
BBIBECTHU WJIM HOMEP MO3UIINH, B KOTOPOI pacroyioxkeHa neppasi omudoyHas 3a-
KpBIBaIoIasi CKOOKa, Wi, €CIIM 3aKPBIBAIOIINX CKOOOK HE XBaTaeT, yucio —1.
String70°. [lana cTtpoka, cojepikalias JIATHHCKHE OYKBBI M CKOOKH TpeX BH-
10B: «()», «[]», «{}». Ecnmu ckoOku paccTaBiaeHbl IPABUIBHO (TO €CTh KaX0M
OTKPBIBAIOIIIEH COOTBETCTBYET 3aKphIBAIOIIasi CKOOKa TOTO K€ BHAA), TO BhIBE-
cti yucio 0. B mpoTuBHOM ciiydae BBHIBECTH HIJIM HOMEpP TMO3HIMH, B KOTOPOM
pacrioyiokeHa reppasi ommubOoYHass CKOOKa, WJIM, €CJIM 3aKPBIBAIOIIUX CKOOOK
HE XBaTaeT, ynciio —1.

13 CocTaBHble TUNbI AaHHbIX B npoueaypax U yHKUMAX

B kaxmom 3amaHum JaHHOTO pasnena TpeOyeTcs Omucath MpoLeaypy WIH
(GYHKIIMIO ¥ 3aT€M HCIOJb30BaTh €€ I 00pabOTKM MCXOMHBIX JaHHBIX. Bce mapa-
METPBI JTI0O0U hyHKyuu cunuTaroTcs BXOAHBIMA. 11t npoyedyp Bceraa ykas3blBaeTcs,
KaKue MapaMeTphl SIBJSIOTCS BBIXOJHBIMU (MJIM OJTHOBPEMEHHO BXOJIHBIMU U BBIXO/I-
HBIMH); €CJIM O BUJIE MapaMeTpa MpolLeaypbl HUYETrO HE CKa3aHO, TO OH CUUTAETCS
BXOJHBIM.

O,qumeprle n AByMepHblie MacCuBbl

[Ipy BBOAE MCXOMAHOTO MAacCHMBa BHayaje CJeIyeT BBECTH €ro pasMep (0aHO
YUCJIO JUISI OTHOMEPHBIX MAaCCHUBOB, J[Ba YHCJIa — KOJHUYECTBO CTPOK M CTOIOIOB —



JUTSL ABYMEPHBIX MaCCUBOB-MATPHIL), & 3aTEM — BCE €r0 JIEMEHTHI.

Ecnu B 3agaHum SIBHO HE yKa3bIBa€TCS pa3Mep OJHOMEPHOTO MACCHBA, SIBJISI-
IOIIETOCSl MapaMeTpOM MPOUEayphl WKW (YHKIHMH, TO MNPEANOaraeTcsi, 4yTo 3TOT
pasMep MOXET U3MEHAThbes B mpeaenax ot 1 go 10. Insg nByMepHBIX MacCHBOB-
MaTpull MPEINoiaraeTcsi, YTo YUCIO0 UX CTPOK M CTOJIOIOB MOXKET MEHSThCS OT 1
1o 10. Muaekcel HayadbHBIX AJIEMEHTOB KaK OJHOMEPHBIX, TaK U JIByMEPHBIX Mac-
CHBOB BCETJIa CYMTAIOTCSI paBHBIMU 1.

[Ipu omucanuu npoueayp, BBHIMOJHSAIONIUX MpeoOpa3oBaHUE MacCHUBa, HE Clie-
JyET UCIOJb30BATh BCIIOMOTATEIbHBI MAaCCUB TOTO K€ pa3Mepa.

Paraml°. Onucate ¢ynkuuo MinElem(A, N ) menoro tumna, HaXxoAsuyld MUHU-
MaJbHBIN 3JIEMEHT IenounciieHHoro maccuBa A pasmepa N. C moMorisio 3Toi
(GYyHKUIMM HAWUTH MUHUMAaJbHblE 3eMeHThl MaccuBoB A, B, C pasmepa Nj,
Ng, N¢c coorBeTCTBEHHO.

Param?2. Omucate ¢ynkuuo MaxNum(A, N ) memoro Tuma, HaxoJAIIyH0 HOMEP
MaKCUMAaJIbHOTO 3JIeMEeHTa BellecTBeHHOTo MaccuBa A pasmepa N. C moMorisio
3TON (YHKUMM HAUTH HOMEpa MaKCHMAalbHBIX 3JIeMEeHTOB MaccuBoB A, B, C
pasmepa Na, Ng, N¢ cooTBeTcTBEeHHO.

Param3. Omnucate npoueaypy MinmaxNum(A, N, NMin, NMax), Haxoasmyo HO-
Mepa MHUHMMAJIbHOTO M MAaKCHUMAaJbHOTO 3JIEMEHTa BEIIECTBEHHOI0 MaccuBa A
pazmepa N. Beixonnsie mapamerpsl 1iesioro tuma: NMin (HoMep MUHHMaTbHO-
ro anementa) u NMax (Homep MakcumasibHOTO 3jieMeHTa). C MOMOIIBIO 3TOM
IpoLeypbl HAUTH HOMEpa MUHUMAIbHBIX U MaKCHUMAaJbHBIX JJIEMEHTOB Mac-
cuBoB A, B, C pasmepa N4, Ng, N¢ cooTBeTrcTBeHHO.
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Param4. Onucats npouenypy Invert(A, N ), MEHSIOIIYI0 MOPSAIOK CIETOBAHUS dJie-
MEHTOB BEIIECTBEHHOro mMaccuBa A pasmepa N Ha IpOTUBOMNONOXHBIN (uHEep-
muposanue maccupa). MaccuB A sBIIS€TCS BXOJHBIM U BBIXOJHBIM IapameT-
pom. C momoIbio 3T0i mporeaypsl nHBepTUpoBaTh MaccuBbl A, B, C pa3me-
pa Na, Ng, N¢ cooTBeTCTBEHHO.

Param5. Omnucates npouenypy Smoothl(A, N ), BeImONHSIONUIYIO cenradxcusanue Be-
mecTBeHHOro maccuBa A pasmepa N crienyromum obpazom: anmeMeHT Ak 3ame-
HSETCS Ha cpeHee apu(MEeTHYECKOe MEepBbIX K HMCXOJHBIX 3JIEMEHTOB MacCH-
Ba A. MaccuB A sBII€TCS BXOJHBIM U BBIXOJHBIM TapameTpoM. C MOMOIIEIO
ATOW TMPOILEIYPHl BBHITIOJHUTH MSATUKPATHOE CTIIAXXHUBAaHUE JAaHHOTO MaccuBa A
pa3mepa N, BBIBOJS Pe3yJIbTaThl KaXKJI0TO CTIaKHBAHUS.

Param6. Onucarts nporeaypy Smooth2(A, N ), BRIIOIHSIOUIYIO ceraxcusaHie Be-
niectBeHHOro maccusa A pazmepa N cieayromum oopazom: ssieMeHT A1 He U3-
MmeHsieTcs, aieMeHT Ax (K = 2, .. ., N) 3aMeHsieTCss Ha TIOJTyCyMMY HCXOHBIX
21eMeHTOB Ax-1 1 Ax. MaccuB A siBIsIeTCs] BXOJHBIM M BBIXOJHBIM TTapaMeT-
poMm. C MOMOIIBIO ATOW TPOIEYPHI BHITOIHHUTH MSTHKPATHOE CTIIAKUBAHHE
naHHoOro maccuBa A pazmepa N, BBIBOJS pe3yJIbTaThl KayKJI0T0 CTJIa’KMBaHUS.

Param7. Omucats npouenypy Smooth3(A, N ), BEINONHSIONUIYIO ceradxcusanue Be-
mecTBeHHoro Maccua A paszmepa N cienyronmm o0pa3oM: KaxAblid 3JIEMEHT
MacCuBa 3aMEHSIETCS Ha ero cpefaHee apu(METHYEeCKoe C COCETHUMHU AJIEMEH-
TaMu (TIpU BBIYUCIICHUH CPETHEr0 apu(METUUECKOTO UCIONIB3YIOTCS UCXOOHbIE
3HAUEHUs COCEAHHMX DJIEMEHTOB). MaccuB A SBISIETCS BXOJHBIM U BBIXOJHBIM
napamerpoMm. C MOMOIIBIO 3TOW MPOUEAYPHI BBHIIOIHUTH MATHKPATHOE CIIIAKU-
BaHWE JNaHHOro maccuBa A paszmepa N, BBIBOAS PE3yNbTAThl KAXIOTO CTIAXKH-
BaHUSL

Param8. Omnwucars nporeaypy RemoveX(A, N, X ), ynansiouryo u3 IeJI04YHCIeH-
Horo maccuBa A pa3zmepa N snemeHThI, paBHble 1ienoMmy unciy X. MaccuB A u
yuciao N SBISAIOTCS BXOAHBIMHM U BBIXOJHBIMU napamerpaMu. C mMOMOIIbIO 3TOU
mporeaypsl ynanuth uyucina Xa, Xg, Xc u3 maccuBoB A, B, C pasmepa Ng,
Ng, N¢ COOTBETCTBEHHO W BBIBECTH Pa3MEpP U COJECPKUMOE MOJYyUEHHBIX Mac-
CUBOB.

Param9. Omucare npouenypy RemoveForInc(A, N ), ynanstonryro u3 BemecTBeH-
Horo maccuBa A pasmepa N «JIUIIHUE» BIEMEHTHI TaK, 4YTOObI OCTaBIIMECS
AJIEMEHTHl OKa3allMCh YHOPSAOYEHHBIMU [0 BO3PACTAHUIO: TEPBBIA 3JIEMEHT
HE yJaJsieTcs, BTOPON 3JEMEHT YJaJsieTcs, €CJIM OH MEHbIIE NEePBOTO, TPETUM
— €CJIM OH MEHbIIIE MPEbIAYIIEro 3JIeMEeHTa, OCTABICHHOTO B MAacCUBE, U T. [I.
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Hanpumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomxeH ObITh MpeoOpa3oBaH K
BUny 9.5, 7.2, 9.4. MaccuB A u uucno N SBISIOTCS BXOAHBIMU U BBIXOJHBI-
My napamerpamu. C MOMOIIBI0 3TOM MPOIEAYpPhl MpeoOpa3oBaTh MACCUBHI A,
B, C pasmepa Na, Ng, N¢ COOTBETCTBEHHO U BBIBECTH Pa3Mep U COAEPKUMOE
MOJIY4YEHHBIX MacCCHBOB.

Param10. Onucate nponeaypy DoubleX(A, N, X ), nybnupyroiyio B 1eJOYUCIIEH-

HOoM MmaccuBe A pazmepa N siemeHTHI, paBHBIE LeoMy uuciay X. MaccuB A
U yucio N SBISIOTCS BXOAHBIMH M BBIXOJHBIMHU mMapamerpamu. C MOMOUIbIO
3TOW Tpouenypsl npoayodnupoBath uucia Xa, Xg, Xc B MaccuBax A, B, C
pazmepa Na, N, N¢ COOTBETCTBEHHO M BBIBECTH Pa3Mep U COJEPKUMOE IO0-
JTYy4YEHHBIX MAaCCHUBOB.

Param11. Onucate npouenypy SortArray(A, N ), BBIIOJHSIOUYIO COPTUPOBKY IO

BO3pacTaHMIO BellecTBeHHOro MaccuBa A pasmepa N. MaccuB A sBisercs
BXOJIHBIM W BBIXOJHBIM mapameTpoM. C MOMOIIBI0 3TON MPOIEaypbl OTCOPTH -
poBatb MaccuBbl A, B, C pasmepa Na, Ng, N¢ cooTBeTcTBEHHO.

Param12. Omnucate niporenypy Sortindex(A, N, ), dopmupyromryro ais Berie-

CTBEHHOT'0 MaccuBa A pasMmepa N unoexcHwili maccug I — MaCCUB ETbIX YUCEI
TOT'0 JK€ pa3Mepa, CoJiepKalliii HomMepa 3JIEMEHTOB MaccuBa A B TOM TIOPSIKE,
KOTOPBI COOTBETCTBYET BO3PACTAHUIO PJIEMEHTOB MaccuBa A (caM maccuB A
IIpU 3TOM He u3MeHsercs). UHaeKkcHbIM MaccuB | SIBIsSE€TCS BBIXOJHBIM TIa-
pameTpom. C mMoOMOIIbIO 3TON MPOIEAY Pl CO3/IaTh UHJIEKCHBIE MAaCCUBBI 1A
MaccuBoB A, B, C pazmepa N4, Ng, N¢c cooTBeTCTBEHHO.

Param13. Onucate npoueaypy Bell(A, N ), MeHsIOIIYIO TOPSI0K 2JIEMEHTOB Be-

necTBeHHOro MaccuBa A pazmepa N Ha ciieayronuii: HAMMEHBIITUN JIEMEHT
MacCHBa pacriojiaraeTcs Ha IepBOM MeCTe, HAMMEHBIININ U3 OCTaBIINXCS dJIe-
MEHTOB — Ha IOCJICTHEM, CJICAYIONIMNA MO BEJIMYMHE PacIiojaraeTcsi Ha BTOPOM
MecTe, CICAYIOIMUA — Ha MPEANOCIICIHEM U T. 1. (B pe3yibTare rpaduk 3HaYe-
HUM 3JIEMEHTOB OyJIeT HAlIOMUHATh K0/I0K0J1). MaccuB A SIBIIICTCS BXOJIHBIM U
BBIXOJIHBIM TTapaMeTpoM. C IOMOIIBIO 3TOM MPOIeaypHI MpeoOpa3oBaTh Mac-
cuBbl A, B, C pasmepa Na, Ng, Nc cooTBETCTBEHHO.

Param14. Omnucare nporenypy Splitl(A, Na, B, Ng, C, N¢), dpopmupyromyro

Mo BellecTBeHHOMY MaccuBy A pa3mepa N, ABa BeulecTBEHHbIX MaccuBa B
u C pasmepa Ng 1 N¢ cOOTBETCTBEHHO; MpH 3TOM MaccuB B comepxut Bce
AJIEMEHTHI MaccuBa A ¢ HEUETHBIMU HOPSAAKOBBIMU HOMepamu (1, 3, .. .), a
maccuB C — Bce 3JieMeHTBl MaccuBa A ¢ YeTHBIMH HOMepamu (2, 4, . . .).
MaccuBbt B u C u uncina Ng u N¢ SBISIOTCS BBIXOJHBIMHU TTapaMeTpaMH.



CocTaBHble TUMbl AaHHbIX B Npoueaypax U dyHKUMAX 95

[IpumenuTs 3Ty mpoleaypy K aaHHomy maccuBy A pasmepa Np U BbIBeCTH
pasMep U COAEPKUMOE TMOIYyYEeHHbIX MaccuBoB B u C.

Param15. Onucate nporeaypy Split2(A, Na, B, Ng, C, N¢), dbopmupyroiyio mo
nejouyrcieHHoMy MaccuBy A pazmepa Na nBa niesounciieHHbix MaccuBa B u C
pa3mepa Ng 1 N¢ COOTBETCTBEHHO; TPU 3TOM MacCUB B coAgepKUT Bce YeTHBIE
yucia u3 maccupa A, a maccuB C — Bce HeUeTHbIC YKca (B TOM JKe TTOPSAKE).
MaccuBbsl B u C u uucna Ng u N¢ SBISIOTCS BBIXOJHBIMHM TIapaMETpPaMU.
[IpumeHuTs 3Ty npoueaypy K JaHHoMy mMaccuBy A pasmepa Na U BbIBECTH
pa3Mep U CoJIepKUMOoe MoTy4eHHbIX MaccuBoB B u C.

Param16. Onucate npouenypy ArrayToMatrRow(A, K, M, N, B), ¢opmupyro-
IIyl0 1O BeulecTBeHHOMY MaccuBy A pasmepa K matpuiy B pasmepa Mx N
(MaTpuua 3amoyiHgeTCs JIeMeHTaMu MaccuBa A 1o cTpokam). «JlumiHue» se-
MEHTBI MAacCHUBa UTHOPUPYIOTCS;, €CJIM 3JIEMEHTOB MacCHBa HEJOCTAaTOYHO, TO
OCTaBIIIUECS DJIEMEHTh MATpHUIlbl ToJjiaratoTcsi paBHbiMU 0. J[BymepHbIA Mac-
cuB B sBnsgercs BeIXogHBIM TapamerpoMm. C MOMOIIBIO 3TOW MpolEayphl Ha
ocHOBe JaHHoro MaccuBa A pasmepa K u nensix uucen M u N copmupoBats
Mmartpuiy B pasmepa M x N.

Param17°. Onucate mponenypy ArrayToMatrCol(A, K, M, N, B), ¢opmupyro-
IIyl0 MO BelecTBeHHOMY MaccuBy A pasmepa K marpuiy B pasmepa Mx N
(MaTpuLa 3amoiHsIeTCs dJeMeHTaMu MaccuBa A 1o cronbiam). «JIumHuey sie-
MEHThl MAacCCHUBa WUTHOPUPYIOTCS; €CIU AJIEMEHTOB MAacCHBa HEIOCTAaTOYHO, TO
OCTaBILIMECS DJIEMEHTBI MATpHUIlbl Tosiaratorcs paBHbiMH 0. JIBymepHbIN Mac-
cuB B sBnsercs BbixonHbIM mapameTpoM. C MOMOIIBIO 3TON MpPOUEAYpHl Ha
ocHoOBe gaHHOro MaccuBa A pasmepa K u nensix uncen M u N copmupoBath
Mmarpuiy B pasmepa M x N.

Param18. Onucats npouenypy Chessboard(M, N, A), dbopmupyromyro Mo measm
nonoxkurtenbHbiM uriciam M u N matpuiy A pazmepa M x N, xotopas coaep-
#UT yucna 0 u 1, pacrioNO’KeHHbBIE B «IIIaXMAaTHOM» mopsiike, mpudem Ay1 = 0.
JIByMEpHBIil 11€JI0YUCICHHBI MacCUB A SBJISIETCS BBIXOJHBIM MapamerpoM. C
MTOMOIIBIO 3TOM MPOIEAYPHI 1O JaHHBIM I1eTbiM unciaaMm M u N copmupoBatsh
Matpuny A pazmepa M x N.

Param19. Onucate pynkmuio Norml1(A, M, N ) BemecTBeHHOTO THUIIA, BHIYUCIISIO-
Iy HopMy BelecTBeHHO Mmatpuibl A pasmepa M x N:

Norm1(A, M, N) = max {|Avs| + [Azs| + ... + |[Awmy|},
rae makcumyM Oepetcst o BceM J ot 1 go N. Jlnst nanHOM MaTpuiel A pasmepa
M x N maiitm Norm1(A, K, N), K =1,.. ., M.
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Param20. Onucars ¢ynkiuo Norm2(A, M, N ) BeniecTBeHHOro THUIa, BHIUUCIISAIO-

Iy Hopmy BemiecTBeHHOM matpuubl A pasmepa M x N:

Norm2(A, M, N) = max {|A 1| + |[A2| + ...+ |An|}
rje MmakcuMyM Oepetcs no BceM | ot 1 no M. [l nanHoi marpuibl A pasmepa
M x N maiitu Norm2(A, K, N), K =1,..., M.

Param21. Onucate ¢ynknuo SumRow(A, M, N, K) BeliecTBEeHHOTO THUIIa, BbI-
YUCIIAIONIYI0 CYMMY JJIEMEHTOB BellleCTBEHHOW Matpuiel A pasmepa Mx N,
pacnonoxxeHubix B K-t ctpoke (eciu K > M, 1o ¢yHkimMs Bo3Bpaia-
et 0). Jns nannoit marpuusl A pasmepa Mx N u tpex nanueix K HaifTu
SumRow(A, M, N, K).

Param22. Omucate gpynkuuto SumCol(A, M, N, K) BemecTtBeHHOro THMa, BHIYUC-
JSIOUIYI0 CyMMY DOJEMEHTOB BelIECTBEHHOM Matpuibl A pasmepa Mx N,
pacnonoxkeHubix B K-m cronbue (ecmu K > N, 1o ¢yHKUIHMS BO3Bpaiia-
et 0). Jns mannoit matpuisl A pasmepa M x N u Tpex ganubpix K HaiiTH
SumCol(A, M, N, K).

Param23. Omnucare nporeaypy SwapRow(A, M, N, Ki, K2), ocymecteusronyto
nepeMeHy MeCcTaMU CTpPOK BellecTBeHHOM wmatpuibl A pazmepa M x N ¢
HoMmepamu K1 u Kg. Matpuiia A gBiiseTcss BXOJAHBIM M BBIXOJIHBIM ITapaMeTpoOM;
ecn Ki mmm Kg OGonbmie M, To Marpuna He u3Mensercs. Mcmonb3ys 3Ty
npoLeaypy, NOMEHSTh AJig AaHHOW Matpuilel A pasmepa M x N cTpoku c
nanHbiMu HoMepamu K1 u Ke.

Param24. Omucates npouenypy SwapCol(A, M, N, Ki, Kg), ocymiecTBisonyo
IepeMeHy MECTaMHu CTOJIOIIOB BelleCTBEHHOW maTpuilkl A pasmepa M x N ¢
Homepamu Ki m Ko. Matpuna A saBisieTcsi BXOJHBIM U BBIXOJAHBIM MapaMeT-
pom; eciiu K1 nimu Ko 6ombiie N, To Matpuiia He u3MeHsieTcs. Mcnonb3ys 3Ty
pOLEypY, MOMEHATh I MaHHOM Matpuiel A pasmepa M x N cTonOisr C
nanabiMu HoMepamu K1 u Ko.

Param25. Onucats nponeaypy Transp(A, M ), BEINOTHSAIONIYIO MPAHCNOHUPOBAHUE
(TO ecTh 3epKalbHOE OTPAKEHHE OTHOCUTEIBHO TJIABHOM JUaroHaiu) KBaapart-
HOI BelecTBeHHOM Matpuilbl A mopsanka M. Matpuna A siBisieTcsi BXOJHBIM
U BBIXOJIHBIM NapamMetpoM. Mcnonb3yst 3Ty npolenypy, TpaHCIIOHUPOBATh JIaH-
Hyto Matpuny A nopsiaka M.

Param26. Omucare nporeaypy RemoveRows(A, M, N, Ki, K2), ynanstomyto u3
BelecTBeHHOM Matpuibl A paszmepa M x N ctpoku ¢ Homepamu ot Ki g0 Ke
BKJIIOUUTENBHO (mpenmnonaraetcs, uto 1 < Ky < Kg). Ecau K1 > M, to matpuna
He u3MmeHsertcs; ecnu Ko > M, To ynandroTcss CTpOKM MaTpHIbl C HOMEpPaMHU
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or K1 no M. JIBymepusiii MmaccuB A u uncia M, N sgBISIOTCS BXOAHBIMU U
BBIXOJHBIMU NapameTrpaMu. Mcnonb3ys npouenypy RemoveRows, ynamute u3
nanHou Marpunbl A pasmepa M x N ctpoku ¢ Homepamu ot Ki mo Kz u
BBIBECTH pa3Mep MOJyYCHHOW MATpPUIIBl U €€ DJIEMEHTHI.

Param27. Omucars mporenypy RemoveCols(A, M, N, Ki, Ks), ygansmomyo u3
BemecTBeHHOM MmaTtpuilbl A pazmepa M x N cronbubl ¢ HoMepamu oT Ki
1o Ko BrmountensHo (nmpemmonaraercs, 4ro 1 < Ki < Kg). Ecim Ki > N,
TO MaTpuIla He u3MmeHsercs; ecau Ke > N, To yaamsitorcss CTOJIOIBI MaTPUILBI
c Homepamu oT Ki mo N. JIBymepnbiii maccuB A u umcia M, N sBistorcs
BXOJIHBIMHM U BBIXOAHBIMU MapaMmeTpamu. Mcnons3zys mporeaypy RemoveCols,
ynanuth U3 gaHHod matpuiel A pasmepa M x N cronbiusl ¢ Homepamu oT Ki
10 K2 ¥ BBIBECTH pa3Mep MOJYYSCHHON MATpPHIIBI U €€ DJIEMEHTHI.

Param28. Onucars npoueaypy RemoveRowCol(A, M, N, K, L), ymansromiyto u3
BenlecTBeHHOM Matpuiibl A pazmepa M x N crtpoky u cronben, KOTOpbIE
coaepxkar sneMeHT Ak (mipeamosnaraercs, 4o M > 1 u N > 1; eciu K > M
wi L > N, To matpuia He usMmensiercs). JIsymepnsniit maccuB A u yucina M, N
ABJIAIOTCS BXOAHBIMHM U BBIXOJIHBIMU Mapamerpamu. [lana marpuna A pasmepa
M x N u uucna K, L. [Ipumenuts k MaTpuie A mnpouenypy RemoveRowCol
U BBIBECTH pa3Mep MOJYYECHHOW MATPHIIBl U €€ DIIEMEHTHI.

Param29. Omnucare npouenypy SortCols(A, M, N ), BBITOJHSIONUIYIO COPTHPOB-
Ky IO BO3pacTaHUIO CTOJOILIOB IeTOYMCIeHHONW Matpuilbl A pazmepa Mx N
(cTonO1Bl CPaBHUBAIOTCS JIeKCUKO2paghuuecku: eclid MepBble dJIEMEHTHI CTOJO-
IIOB Pa3JIMYHBI, TO MEHBIIUM CUUTAETCS CTOJOEI, CoAepKalluii MEHbIITUHN TIep-
BBII AJIEMEHT; €CJIM MEPBbIC AJIEMEHThI CTOJIOIIOB PaBHBI, TO AaHATU3UPYIOTCSA UX
BTOPBIE IEMEHTHI U T. 11.). JIByMepHbIil MaccuB A ABIISICTCS BXOJAHBIM M BBIXOJI-
HBIM TmapameTpoM. Hcmonb3ys mporeaypy SortCols, oTcopTupoBaTh CTOIOIIBI
nanHou matpuisl A pazmepa M x N.

CTpokm

Param30. Omnwucares ¢yskmuro Isldent(S) memoro thma, mpoBepsONIyO, SBISETCS
U CTPOKA S JOMYCTUMBIM UOEHMUPUKAMOPOM, TO €CTh HEMyCTOW CTPOKOH,
KOTOpasi COJIEPKUT TOJIBKO JIATHHCKUE OYKBBI, MU(PPHI U CUMBOJ TMOTYEPKUBA-
HUS «» W He HaumHaeTcs ¢ mudpel. Ecimm S sgBasercs momycTUMBIM UACHTH-
¢ukaropoMm, To pynkius Bo3Bpamaetr (0. Ecnu S sBisieTcst mycToit cTpoko#, To
BO3BpamaeTcs —1, ecnu S HaumHaeTcst ¢ Udphl, TO Bo3Bpamaercs - 2. Ecmu
S comepKHUT HETOIMyCTUMbBIE CUMBOJIBI, TO BO3BPAIIACTCSI HOMEDP MEPBOTO HEIO-
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nyctuMmoro cumBodia. [lpoeputs ¢ momoupio pyHkuuu Isldent msaTh maHHBIX
CTpOK.

Param31. Omwucare ¢yukmuio FillStr(S, N ) crpokoBoro tHma, Bo3Bpamia-
IIyI0 CTPOKY JIUHBI N, 3aMO0JIHEHHYIO MOBTOPSIIOUIMMUCS KOMUSIMH CTPOKH-
wabnona S (MOCIEqHSAA KOMHUS CTPOKHU-IIA0JIOHA MOXKET BXOAHWTh B PE3YIlb-
TUPYIOIIYIO CTPOKY 4YacTU4HO). Mcnonp3ysa 3Ty (QyHKUUIO, cPOpMUPOBATH 1O
nanHoMmy yuciay N U msatu JaHHBIM CTpOKaM-11a0JI0OHAM MSTh PE3YJIbTUPYIOIIUX
cTpoK JyiuHbI N,

Param32. Omnucates npouenypy UpCaseRus(S), mpeoOpa3syrolyio Bce CTpOUYHBIC
pycckne OYKBBI CTPOKH S B MPOIMUCHBIC (OCTaJIbHBIE CHMBOJIBI CTPOKH S HE
u3Menstorcsi). Ctpoka S sSBISETCS BXOJHBIM M BBIXOJHBIM Tapamerpom. Hc-
none3ysa npouenypy UpCaseRus, mpeoOpa3oBaTh HSATh TaHHBIX CTPOK.

Param33. Omnucates npouenypy LowCaseRus(S), mpeoOpasyroiiyro Bce MNpomuc-
HBbIE PYCCKUE OYKBBI CTPOKH S B CTpOUYHBIC (OCTalIbHBIE CHMBOJBI CTPOKH S
He u3MeHstorcs). CTpoka S sABISETCS BXOIHBIM M BBIXOJIHBIM TapaMeTpOM.
Ucnonb3ys npouenypy LowCaseRus, npeobpa3oBarh msaTh AaHHBIX CTPOK.

Param34. Onucarp npouenypy TrimLeftC(S, C), ynanstomyo B cTpoke S Havallb-
HBIE CHUMBOJIBI, coBmanatone ¢ cumBoiioM C. CTpoka S sBIseTcs BXOJHBIM U
BBIXOJIHBIM mapameTpoM. [lan cumBon C u msaTh cTpok. Mcmonb3ys npouenypy
TrimLeftC, npeoOpa3oBaTh TaHHBIC CTPOKH.

Param35. Onucats npoueaypy TrimRightC(S, C), ynanstomniyio B cTpoke S KOHEU-
HBbIE CUMBOJIBI, coBmagatonme ¢ cumBoiioM C. CTpoka S sBisIeTCS] BXOJHBIM H
BBIXOAHBIM mapameTpoM. [lan cumBon C u msath ctpok. Mcnonb3ys mporeaypy
TrimRightC, npeoOGpa3oBaTh JaHHBIC CTPOKH.

Param36. Onucate ¢dynkumio InvertStr(S, K, N ) crpoxoBoro Ttuma, Bo3BpaIia-
IOIIYI0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, coiepKallyl0 B 0oOpaTHOM
nopsinke N cuMBosOB cTpoku S, HaunHas ¢ ee K-ro cumBoma. Ecnu K mpeBoc-
XOJUT JUIMHY CTPOKH S, TO BO3BPAIAETCS MyCTasi CTPOKA; €CIU JJIMHA CTPOKH
Mmenblie K + N, ToO HHBEpTUPYIOTCA BCE CUMBOJIBI CTPOKHU, HaunHas ¢ ee K-ro
cuMBoJjia. BeiBecTn 3HaueHus: GyHKIUU InvertStr 11 TaHHOW CTPOKU S M KaX-
IoW u3 Tpex map monokuteabHbix Henbix gncen: (Ki, N1), (K2, N2), (K3, N3).

Param37. Omnucate gynkmuio PosSub(So, S, K, N ) nenoro tumna, Bo3Bpamiaroniyro
HOMEp TMO3UIIUH, HAYMHAs C KOTOPOM B CTPOKE S COAEPKUTCS TEPBOE BXO-
KJICHUE CTPOKH So, MPUYEM aAHAIMZHPYIOTCS TOIBKO N CHMBOJOB CTPOKH S,
HaunHasg ¢ ee K-ro cumBosia (TakuM oOpa3om, POSSub oGecneumBaer nouck
6 noocmpoxe). Ecnmu K mpeBoCXoIUT UTMHY CTpOKH S, TO Bo3Bpammaercs 0,
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ecnu anuHa cTpoku MeHbiie K + N, To aHanu3upyroTcsi BCe CUMBOJIBI CTPOKH,
HayuHas ¢ ee K-ro cumBona. Ecinu B TpeOyeMoi OJCTPOKE CTPOKH S BXOXKIIE-
HUSL So OTCYTCTBYIOT, TO (pyHKIMs Bo3BpamiaeT 0. BeiBecTu 3HaueHus GyHKIUU
PosSub mnst naHHBIX CTpOK So, S M KakJIOH M3 TpeX map MOJOKUTEIbHBIX Iie-
aeix ymecen: (Ki, N1), (K2, N2), (K3, N3).

Param38. Onucate pynkiuio PosLast(So, S) nenoro tuma, Bo3Bpamarouiyo HoMmep
MO3ULMU, HAYMHAS C KOTOPOM B CTPOKE S COJEPIKUTCS IMOCIETHEE BXOXKIACHHUE
noJCTpokH So. CuMTaTh, YTO MEPEKPHIBAIOLUIUXCS BXOXKACHUN MOICTPOK So
CTpoka S He coaepxkuT. Ecnu B cTpoke S OTCYTCTBYIOT MOJACTPOKH So, TO
¢ynkuus Bo3Bpamaer 0. BoiBecTr 3HaUeHUs: 3TOM PYyHKUMU JUIsl TISITH JAHHBIX
nap CTpok So u S.

Param39. Onucats ¢pynkuuto PosK(So, S, K) 1ieioro tuma, Bo3Bpaniaroiyo HoMep
MO3UIMU, HAYMHAs C KOTOPOW B CTpOKe S couepkurcs K-e BXOXKICHHE IOJ-
ctpoku So (K > 0). Ecnin xonnuecTBO BXOXKACHHH So B cTpoke S Menbie K, To
¢ynkius Bo3BpamiaeT 0. CyuTaTh, YTO MEPEKPBHIBAIONIUXCS BXOXKJICHHH TIOJI-
CTPOK So CTpOKa S HE COACPKHUT. BbIBecTH 3Ha4YCHUS 3TOH (QYHKIHMH JJIs MSATH
JTaHHBIX Tpoek: So, S u K.

Param40. Omucate ¢yukmuio WordK(S, K) ctpokoBoro Ttuma, BO3BpalaoIyIO
K-e crmoBo ctpoku S (croéom cuutaeTcss HaOOp CHMBOJIOB, HE COJICpIKAIUit
npoOeJIOB ¥ OTPaHMYCHHBIH MPOOETaMU WM Ha4aJOM/KOHIIOM CTpOKH). Ec-
J¥ KOJHMYECTBO CJIOB B CTpoke MeHbine K, To (yHKIUS BO3BpaIlaeT MyCTYIO
cTpoky. Hcnomnb3ys 3Ty (YHKIHMIO, BBIACIUTh U3 JaHHOW CTPOKH S ClIOBa C
nanHeiMu Homepamu Ki, Ko, Ks.

Param41-. Onucates npoueaypy SplitStr(S, W, N ), kotopast hopmupyeT 1o I1aHHOMN
ctpoke S maccuB W crnoB, Bxomsamux B S (maccuB W u ero pasmep N sB-
JSIOTCA BBIXOJHBIMU TapameTpamu). Crosom cuWTaeTcs HaOOp CHMBOJIOB, HE
coJiepKaluii MpoOeIoB U OTPaHMYEHHBIM TpOoOeTaMHu WIM HadajaoM/KOHIIOM
CTPOKH; MPEIOoIaracTcs, YTo cTpoka S comepxut He 6onee 10 cios. Mcmonb-
3ys pynknmro SplitStr, HaliTn KommuecTBO citoB N, cojaepiKamuxcs B JTaHHOM
CTPOKE S, ¥ caMU ATH CJIOBa.

Param42. Omucare ¢yaknuo CompressStr(S) CTPOKOBOTO THIA, BBITIOJIHSIONIYIO
colcamue CTPOKH S IO CIICAYIOIEMY TPaBHITy: Ka)1as MOICTPOKa CTPOKU S,
cocrosiimas U3 0oJiee YeM YeThIpeX OJMHAKOBBIX CUMBOJIOB C, 3aMEHSeTCs TCK-
ctoM Buga «C{K}», rme K — xommdectBo cumBosioB C (Tpearmosiaraercs, 4ro
CTpOKa S He COICPKUT PUTYPHBIX CKOOOK «{» m «}»). Hanpumep, u1si cCTpoKu
S = «bbbccccce» dynkmus Bepuet crpoky «bbbc{5}e». C momomnipio GpyHkmm
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CompressStr cxxaTh NATh TaHHBIX CTPOK.

Param43. Onucars pynkiuo DecompressStr(S) cTpokoBOro Tuma, BOCCTaHaBIIHU-
BAIOIIYI0 CTPOKY, CxkaTyro mpoueaypoit CompressStr (cm. 3amanue Param4?2).
[lapameTp S cOAEpPXKUT CKATYIO CTPOKY; BOCCTAHOBJICHHAs CTPOKA SIBIISETCS
BO3BpamiaeMbiM 3HaueHueM ¢yHkuuu. C momompbio QyHkiuu DecompressStr
BOCCTAHOBHTH TISITh JTAHHBIX CXKATBIX CTPOK.

Param44. Onucate ¢yukiuio DecToBin(N ) crpokoBoro Tuma, BO3BpallarolIyio
CTPOKOBOE TMpPEJACTaBJIEHUE LEJIOro HeoTpuuaTeabHoro yuciaa N B JIBOUYHOM
CUCTEME CUHCIeHMs. Pe3ynbTHpylomnas cTpoka COCTOUT U3 CUMBOJIOB «O»—«1»
U HE COJACPXKUT BEAYIIMX HYJEH (3a UCKIIOYEHHEM TpeacTaBieHus uucia ().
Ucnonwiys 3Ty QyHKIIMIO, MOTYYUTh JTBOWYHBIC MPEACTABICHUS TSATU JAaHHBIX
qucell.

Param45. Onucare dynkiuo DecToHex(N ) cTpokoBoro Ttuma, BO3BpAIIAOIIYIO
CTPOKOBOE MpEJCTaBICHHE 1eJ0ro HeorpuuarenabHoro yuciaa N B 16-puyHoii
CUCTEME cuucieHus. Pe3ynbTupyroas cTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» 1 He comepKuUT BeAymMX HyJeH (3a UCKIIIOYECHUEM MPEICTABICHUS
gucina 0). Mcnonb3ys 3Ty (yHKIUIO, TOJIYYUTh |6-pHUYHBIE TIPEACTaBICHUS
ISITU JTaHHBIX YHUCETT.

Param46. Onucare ¢ynkuuto BinToDec(S) menoro tuma, onpeaeisiomyo 1einoe
HEOTPHUIATEIHLHOE YUCIO O €r0 CTPOKOBOMY TMPEJCTaBICHUIO S B JIBOUYHOM
cucteme cumucienus. [lapamerp S uMeeT CTPOKOBBIN THIT, COCTOUT U3 CHMBOJIOB
«O»—«1» 1 HE COAEPKHUT BEemyIIUX HyJeH (3a UCKIOYeHHuEM 3HaueHHs «0»).
Hcnonb3yst 3Ty GYHKIMIO, BBIBECTH MATh YUCEN, JJISI KOTOPBIX JaHBI UX JBO-
WUYHBIC TTPEICTABIICHHUS.

Param47. Onucate ¢pyukmuo HexToDec(S) menoro tumna, onpeaensomylo mejioe
HEOTPUIATEIHFHOE YHUCIIO MO0 €r0 CTPOKOBOMY MPEACTABICHUIO S B 16-pudHOi
cucteme cumcienusa. [lapamerp S WMeeT CTPOKOBBIN THI, COCTOMT M3 CHM-
BOJIOB «O»—«9», «A»—«F» W HE COACPKUT BenyIIUX HyJeH (3a UCKIFOUCHUEM
3HaueHus «0»). cnonb3yst 3Ty (yHKIUIO, BBIBECTH MATh YHCEI, NJIST KOTOPBIX
JaHbl UX 16-pUYHBIC TPEACTABICHUS.

dannbl

Param48. Omucare ¢ynkmnuio IntFileSize(S) memoro Ttuma, Bo3Bpamammyo Ko-
JUYECTBO DAJICMEHTOB B (aie menbix gucenl ¢ umeHeM S. Ecim ¢aitnm He cy-
eCTByeT, TO (yHKIMs Bo3BpamaeT - 1. C momomipio 3TOM (YHKIIUM HAWTH
KOJIMYECTBO DJIEMEHTOB B TpeX (paiiinax ¢ MaHHBIMU MMEHAMHM.
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Param49. Onucate ¢pynkuuto LineCount(S) menoro tumna, BO3BpAILAIOIIYI0 KOJH-
YECTBO CTPOK B TEKCTOBOM (paitsie ¢ uMmeHeM S. Ecnu ¢aiin He CylIecTBYeT,
To QyHKuua Bo3BpamaeT -1. C moMOmBIO 3TOM (YHKIIMH HAWTH KOJHMYECTBO
CTPOK B Tpex (paiimax ¢ JaHHBIMH MMEHAMHU.

Param50. Onucate npouenypy InvertIntFile(S), Menstomyo mopsgok ciaeaoBaHus
AJeMEeHTOB (haiiyia 1EeJIoro TUMa ¢ MMEHEM S Ha MpPOTHBONONOXKHBIN. Eciu
(aiin He CyIIEeCTBYET WM COAEPKHUT MEHEE ABYX 3JEMEHTOB, TO MpPOLENypa
HE BBIMIOJIHAET HUKAaKUX jAeiicTBui. OOpaboTaTh ¢ MOMOLIBIO 3TOM MPOIEAYpPHI
Tpu (aila ¢ JTaHHBIMU UMEHAMHU.

Param51°. Omnwucare mpoueaypy AddLineNumbers(S, N, K, L), mobGasnsromryio
B Hauajo KaXJOW CTPOKU CYIIECTBYIOIIETO TEKCTOBOTO aiaa ¢ UMEHEM S
€¢ TIOPSAIKOBBI HOMEp: mepBasi cTpoka momxydaeT Homep N, Bropas — N +1
u T. 1. Homep oroOpaxaercs B K MO3UIUAX, BBIPAaBHHBACTCS IO IMPABOMY
Kparo U OTAeNsIeTcs OT mocienyromiero tekcra L mpodemamu (K > 0, L > 0).
Ecnu ctpoka daiina sBisieTcsl MyCTOM, TO OHAa TaK)Ke HyMEpyeTcsl, HO TPOOebI
nociie HoMepa He J00aBIroTCs. [I[puMEHUTD 3Ty TpoNeAypy K JaHHOMY daiiy,
UCIIONB3ys yka3zaHHble 3HaueHust N, K u L.

Param52. Omucate npoueaypy RemoveLineNumbers(S), ymansioniyo u3 Haya-
Ja KaKIOW CTPOKH CYIIECTBYIOIIETO TEKCTOBOTO (Qailla ¢ mMeHeM S ee Io-
PAIKOBBIA HOMep, nobamieHHBIN mpouenypot AddLineNumbers (cMm. 3amanue
Param51), a Taxxke mpoOeIbl, OTISISIIONINE HOMEDP OT TOCIIEIYIONIETO TEeKCTa.
Ecmu cTtpoku He copepkaT HOMEPOB, TO MPOIEAypa HE BBIMOJHICT HUKAKUX
nevictBuil. [IpuMeHUTH 3Ty Tporieaypy K ¢aiay ¢ TaHHBIM HUMEHEM.

Param53. Onucats nponenypy SplitIntFile(So, K, Si1, Sg), xomupytomryio nepseie K
(= 0) ameMeHTOB CyIIeCcTBYOMIETrO (aiyia MeNIbIX YUCel ¢ UMEHEM So B HOBBIH
daiin menbIx 4ucen ¢ UMEHEM Si, a OCTajbHBIE DJEMEHTHI — B HOBBIA (haiin
HEeBIX 9ucesl ¢ uMeHeM Sg. OWH U3 CO3/aHHBIX (PalIOB MOXKET OCTaThCs Iy-
cTeiM. [IpuMeHnTh 3TY mporeaypy K (aiiny ¢ JaHHBIM UMEHEM So, UCIIOJIb3YS
yka3aHHbIe 3HaueHusA K, S1 1 Sg.

Param54. Onwucare npoueaypy SplitText(So, K, Si, S2), konmupytronryro mepseie K
(= 0) cTpoK CyIIECTBYIOMIEI0 TEKCTOBOro (aijaa ¢ UMEHEM So B HOBBIA TEK-
CTOBBIN (haiis1 ¢ UMEHEM S1, @ OCTaJIbHBIC CTPOKH — B HOBBIA TEKCTOBBIN (haiin
¢ umeHeM Sg. OauH U3 CO37aHHBIX (DAilIOB MOXKET OCTaThCs MyCThIM. [Ipume-
HUTBH ATy TpOUEAypy K (ailly ¢ TaHHBIM HUMEHEM So, UCIOJB3YysS YKa3aHHEIC
snauenus K, S1 u Se.

Param55. Onucare nporenypy StringFileToText(S), nmpeobpa3yromniyro JTBOUYHBIHI
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CTPOKOBBIH (pailyl c *MEHEM S B TEKCTOBBIN (ailil ¢ TeM ke uMeHeM. Mcnonb3ys
3Ty Hpolenypy, npeoOpa3oBaTh JiBa JAHHBIX CTPOKOBBIX (pailma ¢ umeHamMu Si
U S2 B TEKCTOBBIE.

Param56. Onucate npouenypy TextToStringFile(S), nmpeo6pa3yroniyio TeKCTOBbBIN
¢aiin ¢ uMeHeM S B IBOMYHBIA CTPOKOBBIN (ailn ¢ TeM ke uMeHeM. Mcnonb3ys
3Ty MpOIEAYypYy, Mpeodpa3oBaTh JBa JAaHHBIX TEKCTOBBIX (haiijla ¢ UMEHAMU S1
U Sg B CTPOKOBBIE.

Param57. Omucate nponeaypy EncodeText(S, K), koropas mudpyer TekcTOBbIN
¢daiin ¢ uMeHeM S, BBINONHSAA LUKIMYECKYIO 3aMEHY KaXIOW PyCcCKON OYKBBI
Ha OyKBY TOTO € pEerucTpa, pacroyiokeHHyo B aindaBute Ha K-i mo3umuu
nocie mudppyemoit 6ykssl (0 < K < 10). Hammpumep, npu K = 3 «A» nepeiiaer
B «I'», «1» — B «B». bykBy «&» B andaBure He y4UTHIBATh, CUUTAs, 4TO 3a
OyKBOM «e» cpaszy uaer «k». CHUMBOJIbI, HE SIBISIIOIIUECS PYCCKUMHU OyKBamH,
npu MmMUPPOBaHUM HE U3MEHATH. VICmonb3ys 3Ty HpoLEaypy U 3Has KOIOBOE
cmenienue K, 3ammdpoBarh ¢aiiin ¢ yKka3aHHBIM HMEHEM.

Param58. Onucate nponeaypy DecodeText(S, K), koropas nemudpyeT TEKCTOBBIN
daiin ¢ umeHem S, 3amM(pPOBaHHBIN ¢ UCTIOIB30BAaHUEM KOJIOBOTO cMetieHus K
(crmoco6 mmdpoBanus onucad B 3aaHuu Param57). Ucnons3ys Ty npouenypy
U 3Has konoBoe cMmelenue K, pacmmdpoBats (aill ¢ yka3aHHbIM UMEHEM.

3anucum

IIpy BBOJIE M BBIBOJE KaXKJIOW AaThl B 3agaHusx Param59 Param63 BHauase
yKa3bIBaeTCsA JIeHb, 3aT€M HOMEpP Mecsla, 3aTeM roja. [Ipu BBome KakIol TOYKU B
3aaHusax Param64-Param70 BHawane ykasbIBaeTcsl ee abcrucca (X-KOOpJWHATa),
3aTeM ee opJAHnHaTa (Y-KOOpJAUHATA).

Param59. Onucates Tin TDate — 3amuce ¢ monmsmu menoro tuna Day (1eHb),
Month (mecsm) u Year (rom) — u dynkmuto LeapYear(D) norudeckoro Tuia
C ImapaMeTpoM THIIA TDate, KOTOpas Bo3BpamaeT TRUE, eciu roa B Aate D
SIBJSICTCS. BUCOKOCHBIM, WU FALSE B NpPOTMBHOM ciydae. BeiBecTu 3HaueHue
¢ynkiun LeapYear mist msITe MaHHBIX JaT (MpEANosiaracTcsi, 9TO BCE JATHI
SBJISIFOTCSI TTPABWIIBHBIMM). BUCOKOCHbIM CUUTAETCS TOJ, Aensuuiics Ha 4, 3a
UCKJTIOYEHUEM TeX ToaoB, KoTopbie nenstcs Ha 100 m we menmstcs Ha 400.

Param60. Ucnonp3yst Tun TDate u ¢ynkmuio LeapYear (cm. 3amanue Param59),
onucath QpyHkuuo DaysinMonth(D) nenoro tuna ¢ mapamerpom tuna TDate,
KOTOpasi BO3BpAIlAeT KOJMYECTBO JIHEW IJia Mecsiua, ykazaHHoro B jgate D.
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BriBectu 3Hauenue ¢pynkuuu DaysInMonth nns matu nanseix par (mpeamnosa-
raeTcsi, 4YTO BCE AATHI SABJISAIOTCS MPABUIIBHBIMU).

Param61. Vcnones3ysa tun TDate u ¢pynxuuto DaysInMonth (cm. 3aganus Param59
u Param60), onucate ¢pynkiuto CheckDate(D) nenoro tumna ¢ napamerpom TH-
na TDate, koTopasi mpoBepsieT MPaBUJIBHOCTh 1aThl, YKa3aHHOW B mapamerpe D.
Ecnu nata D siBnsercst nmpaBuwibHOM, TO QyHKIMsS Bo3Bpamaer 0; eciu B jaate
yKa3aH HEBEpHbIH HOMEp Mecdla, TO (QYHKIUS Bo3Bpauiaer l; eciau B jgare
yKa3aH HEBEpHBIA JIeHb IS JAaHHOTO MecsAla, TO Bo3Bpamaercs 2. BreiBecTu
3Hauenue pynkuun CheckDate nis nsiTu JaHHBIX AaT.

Param62. Ucnons3dys tun TDate u ¢ynkuumu DaysInMonth u CheckDate (cwm.
3aganust Param59- Param61), onucars niponeaypy PrevDate(D) ¢ mapamerpom
tunia TDate, kotopas npeoOpasyer nary D k mpeasinymieit nate (ecau mara D
SIBIISIETCS] HEMPABHIILHOM, TO OHa He M3MeHseTcs). 3anuck D sBisieTcss BXOJHBIM
M BBIXOAHBIM mapameTpoM. [Ipumenuts mponenypy PrevDate k msaTé JaHHBIM
JaTaM.

Param63. Hcnons3ys tun TDate u ¢ynkuuu DaysInMonth u CheckDate (cwm.
3aganust Param59- Param61), onucate nponenypy NextDate(D) ¢ mapamerpom
tuna TDate, koropas npeobpasyer aaty D k cnenyromeit nare (eciu gata D
ABJIETCS HEMPABWIBHON, TO OHA HE U3MEHsAETCs). 3anuchk D sABiseTcs BXOIHBIM
U BBIXOJHBIM mMapameTpoM. [Ipumenuts npouenypy NextDate k msaTu gaHHBIM
JaTaM.

Param64. Omnucare tunn TPoint — 3amuce ¢ moiasiMu BemiecTBeHHOro tuma X u Y
(KoopaMHATHI TOYKH Ha TJIOCKOCTH) — | (pyHKIuto Leng(A, B) BemecTBEeHHOTO
TUTIA, HAXOJAIIYI0 JUIMHY oTpe3ka AB Ha IJIOCKOCTH MO KOOpAMHATaM €ro

KOHI[OB: o

IAB| = (AX -B.X)2+ (AY - B.Y)2
(A u B — mapamerpsr Tunia TPoint). C momorsio 3T0i QyHKIMK HAWTH JTHHBI
orpe3koB AB, AC, AD, ecrmu mansl koopauHaTel Toduek A, B, C, D.

Param65. Ucnons3ys tun TPoint u pynkumro Leng (cm. 3amanue Param64), onu-
catb TN TTriangle — 3amuce ¢ momsamu A, B, C tuna TPoint (BepuiuHsI
TpeyroibHuKa) — U QyHKIU0 Perim(T ) BemecTBEHHOTO THIMA, HAXOISIIYIO
nepumerp Tpeyrosibhuka 1 (T — mapamerp Tuma TTriangle). C momomisio
sTol GyHKIMH HaiiTh mepumeTpsl TpeyronbHukoB ABC, ABD, ACD, ecnu na-
HBI KoopauHATH Todek A, B, C, D.

Param66. Ucnonp3ys tumbel TPoint, TTriangle n ¢ynkmuu Leng m Perim (cwm.
3amanus Param64 w Param65), ommcats ¢yHkiuio Area(T) BemecTBEHHOTO






THIIa, HAXOANIYIO Tutomaab tpeyroabauka 1 (T — mapametp tuma TTriangle)
o gpopmyne I'epona:

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

rae p — nonynepumemp. C MOMOIIBIO 3TONM (PYHKIMH HAWTH TUIOIMIAAN TpeE-
yronsaukoB ABC, ABD, ACD, eciu nanbl koopaunatel Touek A, B, C, D.

Param67. WUcnonb3ys tunsl TPoint, TTriangle u ¢ynknum Leng u Area (cm. 3a-
nanust Param64—Param66), onucare ¢pyukuuio Dist(P, A, B) BeriecTBeHHOTo
tuna (P, A, B — napamertpsr tuma TPoint), Haxonsuryio pacctosiuue D(P, AB)
ot Touku P o npsimoit AB o gpopmyiie

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

rae Spag — miomaas Tpeyroiabauka PAB. C moMoibio 3Toi GyHKIIMKU HAWTH

paccrosiaust oT Touku P o mpsimeix AB, AC, BC, ecu manbl KOOpJIMHATHI
touek P, A, B, C.

Param68. Hcnonp3ys tumbel TPoint, TTriangle u dyukmuto Dist (cM. 3amaHus
Param64, Param65, Param67), omucath mporuenypy Heights(T, hi, hg, hs),
Haxoms1yio BICOTHI N1, h2, hs Tpeyronbuuka T (T — BXoAHOW mapaMeTp THIA
TTriangle, hi, hz, hs — BbIXOIHBIC BelICCTBEHHBIC MapaMETPhl), MPOBEICH-
HbIe cooTBeTCTBeHHO M3 BepmuH T.A, T.B, T.C. C momoImpio 3TO¥ IpoIeaypsl

HalTH BeICOTHI TpeyroibHrKkoB ABC, ABD, ACD, ecin naHbl KOOpJMHATHI TO-
yek A, B, C, D.

Param69. Ucnonws3zys tun TPoint u ¢pynkmuio Leng (cm. 3aganue Param64), omnu-
catb ¢yHkuio PerimN(P, N ) BemecTBeHHOTO THIIa, HAXOJANIYIO TEPUMETP
N -yronpHUKa, BEpIIMHBI KOTOPOTO (B TOPSAJIKE UX 00X07a) MepeaaroTcs B Mac-
cuBe P pazmepa N (> 2) ¢ anmementamu tuma TPoint. C moMoIipio 310l QyHK-
[IUU HAWUTH TIEPUMETPHI TPEX MHOTOYTOJBHHUKOB, €CIH JaHO YHMCIO UX CTOPOH
¥ KOOPJMHATHI X BEPIIHH.

Param70. Ucnons3ys tumel TPoint, TTriangle n dynkuuo Area (cM. 3agaHus
Param64—Param66), onucate dyakuuro AreaN(P, N ) BemectBeHHOro THMIA,
HAXOJAIIYI0 TUIOMIAb BhINYKIOro N -yroiabHUKa, BEPIIMHBI KOTOpOro (B mO-
psaake ux obxona) mepenarorcs B maccuBe P pasmepa N (> 2) ¢ snemeHTamu
tunma TPoint. C momomipio 3ToM (YHKIIUM HAWTH TUIOMIAIA TPEX MHOTOYTOJIb-
HUKOB, €CJIM JaHO YHUCJIO UX CTOPOH M KOOPAMHATHI UX BEPIIUH.
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MpocTenune peKypcuBHbIe anropuTMbl

3ajaHus 3TOro pasfesia MOXHO JIETKO PEIIMTb U 0e3 UCHONb308AHUS PEKYp-
cuu. JlaHHOE OOCTOSATENBCTBO CBSI3aHO C TEM, YTO B 3aJaHUSAX PACCMATPUBAOTCS
npocmetiuiye TPUMEPBl PEKYPCHH, JIETKO CBOJAMMbBIE K UTEPALMOHHBIM aJITOPUTMAM.
Bonee Toro, B HEKOTOPBIX CIIy4asiX HEMOCPEICTBEHHbIE BBIUMCICHUS MO PEKYpPCUB-
HbIM (popMyniaM OKa3bIBalOTCs BecbMa HEI(PPEKTUBHBIMU (CM., HAIIPUMED, 3aJlaHUA
Recur4 u Recur6). OnHako MMEHHO Ha MOJAOOHBIX MpUMEpax MPOIe BCEro MOTYyUUTh
NEepBOHAYaIbHbIE HABBIKM Pa3pabOTKU PEKYPCUBHBIX aJTOPUTMOB.

Recurl. Onucars pexypcuBHyto ¢pyHkuuio Fact(N ) BenecTBeHHOro THIa, BBIUUC-
JSIOLYIO 3HaYEHUE hakmopuana
NI=1.2.....N
(N > 0 — mnapamerp nenoro tumna). C MOMOIIBIO 3TOM (PYHKIUU BBIYHCIUTH
(dakTopHaIIbl MATH JTaHHBIX YHCEII.
Recur2. Onucats pexypcuBHyto ¢yHknuo Fact2(N ) BemecTBEHHOTO THUIA, BBIUUC-
JISFOIIYIO 3HAUYEHHUE 08OLH020 (hakmopuaia
NIT=N.(N-2)(N-4)....
(N > 0 — mapameTp 1eJIOTO THIIA; MOCICIHUN COMHOXHTENb B MPOU3BEICHUH
paBeH 2, ecniu N — yetHoe uucino, u 1, ecnu N — HedeTHoe). C MOMOIIBIO
ATOW (YHKIMHU BBIYMCIUTH JBOWHBIE (PAKTOPHANBI MSATH JAHHBIX YHUCEI.
Recur3. Onucare pexypcuBHyto (yHkiuo PowerN(X, N ) BemecTBeHHOro THIIA,
Haxoamywo 3HadeHue N-it crenenu uncina X mo dopmynam:
X0 =1,
XN = (XM2)2 npu vemnwvix N > 0, XN = X.XN-1 npu newemnvix N > 0,
XN=1/X-Napu N <0
(X = 0 — BemectBeHnHoe uncio, N — menoe; B popmyire st 4eTHbIX N 10IK-
Ha KCIOJIb30BAThCS oOMepalusl yenouucienno2o oenenus). C NOMOIIBbIO 3TOH
Gyukiuu Haitd 3HadeHus X NV s maHHoro X MpH MATH JaHHBIX 3HAYCHH-
ax N.
Recur4. Onucath pekypcuBHyro pyuknuro FIb1(N) memoro Tumna, BEUUCISIONIYTO
N -ii a;meMeHT nocieaoBaTeIbHOCTH yucenr Pubonayuu (N — 1ienoe 4ucio):
Fi=F2=1, Fv = Fxa + Fi, K=3,4,....
C moMotipto 3ToM QYHKIMH HAWUTH OATh yncen PuOOHAY4YM C JAHHBIMU HO-
MepaMH, ¥ BBIBECTH 3TH YUCJIA BMECTE C KOJMYECTBOM PEKYPCHUBHBIX BHI30BOB



¢ynkuuu Fibl, moTpedoBaBIIMXCS IJIsI KX HAXOMXKICHUSI.

Recur5. Omnucare pexypcuBnyo ¢yHknuto Fib2(N) menoro tuma, BEIMUCISIONIYO

N -#1 aaemMeHT mocaeaoBaTeabHOCTH yucen Pubonauuu (N — 1enoe 4ucio):
Fi=F2=1, Fk = Fx2 + Fx, K=3,4,....

Cuurtath, uro HOMep N He mpeBocxoauT 20. [l yMeHbIIEHHUs KOJIMYECTBA pe-

KypPCHBHBIX BBI30BOB M0 cpaBHeHHIO ¢ QyHkuueil Fibl (cMm. 3amanue Recurd)

CO3/1aTh BCIIOMOTATEIbHBIA MAaCCHB ISl XPAaHEHUS Ve BbIYUCTEHHBIX UHCEI

®uboHayun U obpamarbcs K HeMy IpH BbinojdHeHuu ¢ynkuuu Fib2. C momo-

mpo GpyHkiuu Fib2 naiti nate ynucen OubOOHAYYM C JaHHBIMA HOMEPAMH.

Recur6. Omnucars pexypcuBHyto ¢yHkuuro Combinl(N, K) wmenmoro Ttuma, Haxo-
asyto C(N, K) — uwucno cowemanuii u3 N anementoB mo K — ¢ momoribio
PEKYPPEHTHOTO COOTHOIICHHS:

C(N,0) = C(N,N) =1,

CIN,K)=C(N-1,K) +C(N-1,K-1) npu 0 < K < N.
[Mapametpsr ¢pynkuun — nensie unuciaa; N > 0, 0 = K < N. Jlano uucno N
U 1ath pasnuuabix 3HadeHnid K. BeiBectn umcima C(N, K) Bmecte ¢ kosmue-
CTBOM PEKYpPCUBHBIX BbI30BOB (yHKIMH Combinl, moTpeGoBaBmIUXCS IS UX
HaXO0KJICHUSI.

Recur?7. Omnucate pexkypcuBHyio ¢yHkmuio Combin2(N, K) menoro tuma, Haxo-
asnyio C(N, K) — uwucno couemanuii u3 N snementoB mo K — ¢ momoribio
PEKYPPEHTHOTO COOTHOIIICHHUS :

C(N,0) = C(N,N) =1,

CIN,K)=C(N-1,K)+ C(N-1,K-1) npu 0 < K <N,
[TapameTpel ¢ynknun — ueisle yucia; N > 0, 0< K < N. Cuurath, 4TO
napameTp N He mpeBocxoauT 20. [{Jis yMEHBIICHUSI KOJIUYECTBA PEKYPCUBHBIX
BBI30BOB 10 cpaBHeHHUIO ¢ ¢yHKnueir Combinl (cM. 3amanue Recur6) omucathb
BCIIOMOTATEIbHBIA JBYMEPHBI MAaCCHUB JIJII XPAHEHUS )oiCe BbIYUCIIEHHbIX YU-
cenr C(N, K) u obpamatbest kK Hemy nipu BbimoiaHeHHH QyHknuu Combin2. C
nomonieio ¢yakiun Combin2 waiiti unciia C(N, K) mist mansoro 3naueHus N
U TISITH pa3InYHBIX 3HaueHui K.

Recur8. Onucats pexypcunyto ¢pynkiuto RootK(X, K, N ) BemectBeHHOr0 THTA,
HAXOJAIIYI0 NpUONMKeHHOe 3HaueHue kopHs K-ii crenmeHu u3 uucna X 10
dbopmye:

YO = 1, YN+1 = YN - (YN - X/(YN)K_I)/K,
rae Yy ob6o3nagaer ROOtK(X, K, N) mpu duxcupoannsix X u K. ITapamer-
pol pynkouu: X (>0) — BemectBennoe uncio, K (>1) u N (>0) — nense.



C nomomipto ¢ynkimu RootK HaliTh mng ganHoro uwcina X mpuOIMKEHHBIC
3HAUEHUs €ro KOpHsA K-i CTemeHW Npu mecTH AaHHBIX 3HadeHHsX N.

Recur9. Onucars pexypcuBnyto ¢pynkuuio NOD(A, B) nenoro tuma, Haxomsuryro
Haubonvuwuti oowuil derumens (HOJl) AByX LENBIX MOJOKUTEIBHBIX uncen A
u B, ucnonw3ys arcopumm Esexauoa:

HOJI(A, B) = HOJI(B, A mod B), ecau B = 0; HO/I(A,0) = A.
C nomompto oot pynkiuu Havitu HOJI(A, B), HOJ (A, C), HOJ(A, D), ecau
nmaubl yuciaa A, B, C, D.
RecurlO° . Onucars pekypcuBHyto pynkiuto DigitSum(K) nenoro tumna, kotopas
HaXoOAUT cymMMmy HHM}p menoro uuciaa K, He ucnonwsdys omneparop uukia. C
TIOMOIIBI0 3TOW QYHKIIUY HAWTU CyMMBI (P JUIS TISATH TaHHBIX [EITBIX YHCEIL.
Recurll. Omnucate pekypcuBnyio ¢pyukiuo MaxElem(A, N) nemoro tuma, KoTo-
pasi HaXOAWT MaKCHMAaJbHBINA 3JEMEHT IIeJIOUHCICHHOro MaccuBa A pasmepa N
(1 = N = 10), ve ucnonb3ys onepatop ukia. C NOMOIIBIO 3TOH QYHKIIUH
HAUTH MakcuMalibHbIe dyieMeHThl MmaccuBoB A, B, C paszmepa Na, Ng, N¢
COOTBETCTBEHHO.

Recurl2. Onucate pekypcuBHyto pyakmuio DigitCount(S) memoro tuma, Kotopas
HaXOAUT KOJHMYECTBO IU(GP B CTpOKE S, HE HMCHONB3ysa omepaTtop Iukia. C
MOMOIIBIO0 ATOM (PYHKIIMU HAWTH KOJUYECTBO IU(P B KAXKIOW U3 MATH TaHHBIX
CTpOK.

Recurl3. Omnucare pekypcuBHyto ¢yHkmuio Palindrom(S) mormdyeckoro tuma, Bo3-
Bpamiariy TRUE, eclin CTpoka S ABISIeTCS naiunopomom (TO €CTh YUTACTCS
OJIMHAKOBO CJIEBAa HAIIPaBO M CIIpaBa HajleBO), U FALSE B NMPOTHBHOM Ciydae.
Omneparop nukia B Tene GyHKIMH HE UCIONIb30BaTh. BriBecTn 3HaueHus QpyHk-
un Palindrom i1 msiT JaHHBIX CTPOK.

Pa36op BbipaxxeHumn

Bo Bcex 3amaHuAX HAHHOIO ITyHKTa IPEANOJIAraeTcsl, 4TO UCXOJHBIE CTPOKH,
OTIpEJICISIIONINE BBIpAKEHUS, HE coaepkaT mpooOenoB. Ilpu BeImoNHEHMM 3alaHUN
HE CJIEyeT UCIOJIb30BaTh ONEPATOP LIMKJIA.

Recurl4-. BeiBecTd 3Ha4Y€HHE IIEJIOYMCICHHOTO BBIPAXEHUs, 3aJlaHHOTO B BHUJIC
cTpoku S. BeIpakeHue ompenensieTcs: CIeayIIIM 00pa3oMm:

<BpIpaXeHHE™> ::= <mudpa> | <BbipakeHue> + <uudpa> |
<BbIpaxkeHue> — <uudpa>



Recurl5°. BeiBecTu 3HaYeHUE IEIOUYUCICHHOTO BBIPAXKECHHUS, 3aJJaHHOTO B BUJIE
CTpoku S. BbIpaxkeHue ompenenseTcs: CIEIyIoIUM 00pa3oM:

<BBIp@XEHUE> ::= <TepM> | <BBIpaXKCHUE> + <TepM> |
<BBIPpAXXCHUEC> — <TCpM~>
<tepm> 1 1= <mudpa> | <repm> * <umdppa>
Recurl6 . BeiBecTn 3HaueHUE IEIOUYUCICHHOTO BBIPAXKEHUS, 3aJJaHHOTO B BUJIE
cTpoku S. BreIpaxkeHUEe ompenenseTcs: CICIYIoNUM 00pa3oM:

<BBIp@XEHUE> ::= <TepM> | <BBIpaXKCHUE> + <TepM> |
<BBIPpAXCHUEC> — <TCpM>

<TepM> ::= <9JeMeHT> | <repm> * <3jileMeHT>

<3JIEMEHT> ::= <uudppa> | (<BeIpakeHHE™>)

Recurl?7°. BeiBecTn 3HaueHUE IEIOYUCICHHOTO BBIPAXKCHMS, 3aJJaHHOTO B BUJIC
cTpoku S. BeipakeHue ompenensieTcs: CIeIyIIMUM 00pa3oMm:

<BbIpakeHHE> ::= <mmppa> |
(<BBIpaXKE€HHE><3HAK><BBIPAKEHNEC™>)
<3HaK> = | — |

Recurl8: . IlpoBepuTh MNpaBUIBLHOCTH BBIPAXEHUS, 3aJaHHOTO B BHJIE HEIYCTOMN
CTPOKH S (BbIpakE€HHE OMpENeNIeTCs MO TeM e IpaBujaM, YTO U B 3aJ[aHHUH
Recurl7). Ecnu Bblpa)keHUE COCTaBICHO MPaBWIBHO, TO BhIBECTH TRUE, MHaue
BBIBECTH FALSE.

Recurl9. IlpoBepuTh NpaBUIBHOCTh BBIPAKEHMS, 3aJaHHOTO B BHJE HEMYCTOM
CTpOKH S (BBIpaXXEHHUE OMpeNeNsieTcss MO0 TEeM e NpaBWiIaM, 4yTO W B 3aja-
Huu Recurl7). Ecnu BbIpak€HHE COCTaBJIEHO MPaBUIbHO, TO BbiBecTu 0, B
IIPOTUBHOM CIIy4ae BBIBECTH HOMEP MEPBOTO OIIMOOYHOTO, JTUITHETO WU HENI0-
CTAIOIIETO CUMBOJIA B CTPOKE S.

Recur20. BeiBecTu 3HaueHWE IEJIOYMUCICHHOTO BBIPAXKEHUS, 3aJIaHHOTO B BHJE
cTpoku S. Beipaxenue ompenensercs cieayromum odpaszom (byHkuus M Bo3-
BpalaeT MaKCUMAaJbHBI U3 CBOMX IMapaMeTpoB, a (PYHKIHS m — MHHUMAb-
HBII):

<BpIpaxeHue> ::= <uuppa> | M(<BbIpakeHUEe> , <BBIpa)KCHUC™) |
m(<BbIpa)K€HUE> , <BBIPAXKECHHE™>)
Recur2l. BreiBecTn 3Hau€HWE JIOTHUYECKOTO BBIPAKEHHUS, 33JIaHHOTO B BHUJE CTPO-
ku S. BeipaxkeHue omnpenensercs cienyromuMm odpazom («T» — TRUE, «F» —
FALSE):



<pIpakeHue> ::= T | F| And(<BbIpakeHue>, <BbIpakKCHHE>) |
Or(<BbIpaxxeHue> , <BbIpaKeHHE™>)
Recur22. BeiBecTu 3Hau€HUE IICJIOYUCICHHOTO BBIPAXKEHMS, 3aJJaHHOTO B BHJIC
ctpoku S. Beipaxkenue ompenensercs cieayronum odpazom (byHkius M Bo3-
BpaliaeT MaKCUMaJbHbI M3 CBOMX IMapaMeTpoB, a PYHKIHMSI M — MUHHUMAab-

HBIH):
<BbIpakeHHe> ::= <mudpa> | M(<mapamerpsr>) | m(<napamerpbr>)
<mapaMeTpel> ::= <BBIPAXKCHUE> | <BBIpAXKCHUC> , <MApaMETPhL>

Recur23. BreiBecTn 3HaueHUE JOTHUECKOTO BBIPAKEHHS, 3aJIaHHOTO B BHJIE CTPO-
ku S. Beipaxenue ompenensiercs ciaenyromum oopazom («T» — TRUE, «F» —

FALSE):
<Bplpakenue> ::= T | F | And(<mapametpsr>) | Or(<mapameTpnr>)
<mapamMeTpbpl>  ::= <BBIp@XKCHHE™> | <BBIpKCHHE™> , <IlapaMETPhI>

Recur24. BeiBecTn 3HaY€HUE JIOTHUECKOTO BBIPKCHHUS, 33JIAaHHOTO B BHJE CTPO-
ku S. BeipaxkeHue ompeensiercs cieayommum odpazom («T» — TRUE, «F» —

FALSE):
<ppipaxkeHue> ::= T | F| And(<mapamerpsr>) |
Or(<mapametpbr>) | Not(<BbIpaxkeHne>)
<mapaMeTpbr> ::= <BBIpaXXECHHC> | <BBIpAKEHHC™> , <ITapameTphl>

Mepe6op ¢ Bo3BpaTOM

Recur25°. Jlano nepeBo riyounsl N, Kaxaas BHYTPEHHssI BEpIITHHA KOTOPOT'O UMEET
K (< 10) memocpeacTBeHHbIX TOTOMKOB (HyMmMepytorcs or 1 go K). Kopenb
nepeBa nMmeeT Homep 0. 3ammcaTh B TEKCTOBBIM (paiii ¢ JTaHHBIM MMEHEM BCE
BO3MOXHBIE TIyTH, BEAYIINE OT KOpHS K JUCThbAM. [lepeOupaTs myTu, HaumHas
C «CaMOro JIEBOr0» W 3aKaHYUBAsl «CaMbIM MpaBbiM» (IPU 3TOM MEPBBIMU
3aMEHATh KOHEUHBIEC 3JIEMEHTBI ITyTH).

Recur26. Jlano nepeBo rnyOounbl N, Kaxaas BHYTPEHHsISI BEpIIMHA KOTOPOTO MUME-
et K (< 10) HermocpeacTBeHHBIX MOTOMKOB (Hymepytotcst oT 1 g0 K). Kopenb
nepeBa uMmeeT Homep (. 3amucaTh B TEKCTOBBIN (paiiil ¢ JaHHBIM MMEHEM BCE
MyTH, BEAYIIUE OT KOPHS K JUCThIM M YJOBJIETBOPSIOIINE CIEAYIOIIEMY YCJIO-
BHUIO: HUKAKHE COCEIHHME DJIEMEHThl MyTH HE HYMEPYIOTCS OJHOM U TOM ke
nudpoii. Tlopsaok mepebopa myTei Takoi ke, Kak B 3aganun Recur2s.



Recur27. Jlano nepeso miyomHsl N (N — derHoe), Kakias BHYTPCHHSS BEpIIMHA
KOTOPOr0 MMeeT 2 HEMOCPEACTBEHHBIX moToMka: A ¢ Becom 1 u B ¢ Becom- 1.
Kopens nepea C umeet Bec (. 3amucaTh B TEKCTOBBIN (paiiia ¢ JaHHBIM UMEHEM
BCE NYTH OT KOPHA K JIMCTBSIM, YJIOBJIETBOPSIOIIUE CJICAYIOIIEMY YCIOBHIO:
cyMMapHbIi Bec 3neMeHToB myTu paeH 0. Ilopsaok mepebopa myTed Takoil
’Ke, Kak B 3agaHuu Recur25.

Recur28. Jlano nepeBo riyounsl N Toro e Turma, yto u B 3ajlanuu Recur27. 3anucath
B TEKCTOBBIM (alil ¢ [JaHHBIM HMMEHEM BCE€ IYTH OT KOPHS K JIHCThSIM,
YIOBJICTBOPSIONIUE CIEAYIOIMIEMY YCIOBHUIO: CYMMAapHBIM BEC JJIEMEHTOB IS
T1000T0 HAayallbHOTO OTpe3Kka MyTu HeoTpuuareneH. [lopsgok mepebopa myreit
TaKkoM ke, Kak B 3ajanuu Recur25.

Recur29. lano nepeso riyounbl N, Kak/1asi BHyTPEHHsISI BEpPIIIMHA KOTOPOTO UMEET 3
HerocpeacTBeHHbIX noToMKa: A ¢ BecoM 1, B ¢ Becom 0 u C ¢ Becom 1. Kopenn
nepesa D umeer Bec 0. 3anucaTh B TEKCTOBBIN (paiiil ¢ JaHHBIM UME- HEM BCE IyTH
OT KOPHS K JIUCTHSIM, YIOBJICTBOPSIONINE CIAETYIOIIUM YCIOBUSIM: CYMMapHBIN BeC
AJIEMEHTOB JJIA JIF0OOr0 HAYallbHOTO OTpe3Ka IIyTH HEMOJOXKHU- TeJeH, a
CyMMapHbIN Bec Bcex aneMeHToB iyt paBeH 0. Ilopsgok nmepebopa myTeid Takoi
ke, Kak B 3a7annu Recur25.

Recur30. Jlano nepeBo riyounsl N Toro »xe Tuma, yto W B 3agaHuu Recur29. 3a-
nucaTh B TEKCTOBBIM (alljl ¢ JaHHBIM UMEHEM BCE MYTH OT KOPHA K JIUCTHSM,
YIOBJIETBOPSIONIUE CIAEAYIOUIMM YCIOBUSIM: HUKAKUE COCEIHUE DJIEMEHTHI Iy- TH
He 0003HAYaAIOTCSI OJTHOW M TOM ke OYKBOH, a CYMMapHBIH BeC BCEX dJie- MCHTOB
nyTH paBeH 0. [Topsnok nepebopa myTeit Takol ke, Kak B 3aganuu Recur25.
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BBEJAEHUE

B Hacrosimee BpeMs o0co0oe 3HaueHHE Mg BCEX OTpaciied 3KOHOMHUKH
MPUHUMAET aBTOMATU3AlMs MPOU3BOACTBEHHBIX TpoueccoB. /[ pa3paboTku
NpPWIOKEHUH MacmrTada MNpeAnpuaTus HEOOXOJUMO BIAJE€Tb COBPEMEHHBIMU
METOJAMH  CO3JaHMSI  CIIOKHBIX  NPOTPAMMHBIX  MPOAYKTOB, a  TakKke
UHCTpYMEHTapHeM pa3pabOoTKU MPOTrpaMMHBIX CPECTB.

Oco0oe 3HavyeHHe MpH MOATOTOBKE clielHalucTa B chepe MHPOPMALIMOHHBIX
CUCTEM U TEXHOJOTMi HMeeT TpaKTUYecKas TMOATOTOBKA  CHEIHaINCTa:
NPOM3BOJICTBEHHBIE  3a/laud  aBTOMATH3allUM  CBSI3aHBI C  MHOTONOTOYHBIM
IpOrpaMMHUPOBAHUEM, HCIOJIb30BaHMEM 0a3 JaHHBIX, NPUMEHEHHEM CJIOXKHBIX
CTPYKTYp JIaHHBIX.

CnoXHOCTh OCBOCHHSI TEXHOJOTHUW MPOTpaMMHUPOBAHUS, B COBOKYIHOCTH C
MOCTOSIHHBIM POCTOM 3HAYUMOCTH WH(OPMAIMOHHBIX TEXHOJOTWMH, yKa3bIBaeT Ha
HEO0OXOIMMOCTh MOATOTOBKHU CHEIUAIMCTOB B 00JIACTU MPOTPaMMHUPOBAHHUS.

YyeOHoe mnocobOue (Ja00paTOPHBINM MPaKTUKYM) HAMpaBlI€HO Ha pa3BUTHE
CJIeIYIONINX MPOo¢decCUOHANTBHBIX KOMIETEHIIUMN

— CITIOCOOHOCThP K TIPOCKTUPOBAaHHMIO  0a30BBIX U MIPUKJIQTHBIX
uHpopMarmonHbix Texuomorui (ITK-11);

— CITIOCOOHOCTh  pa3pabaThiBaTh CpPEACTBA pean3alud  HHGOPMAITMOHHBIX
TEXHOJIOTU I (MeToau4ecKue, UH(POpPMAIMOHHBIE, MaTeMaTU4YEeCKHe,
AITOPUTMHYECKHE, TeXHUIEeCKUe 1 porpamMmHusbie) (ITK-12).

OcHOBHass 1elNb W3Y4YEHUS JOUCHUIUIMHBI «OCHOBBI aITOPUTMHU3ALUN U
IPOrpaMMUPOBAHUSA»: W3YYEHHE M TOJyYyeHHE MPAKTHMYECKUX HABBIKOB B 00JIacTH
COBPEMEHHBIX CPEICTB U METOAOB  pa3pabOTKH, aJrOpPUTMOB, OCHOBHBIX
CUHTAKCHYECKUX KOHCTPYKIIHS SI3bIKa BEICOKOT'O YPOBHSI.

3amavamMu  u3ydeHHs ~ AUCIUIUTMHBI ~ «OCHOBBI ~ QITOPUTMU3AIMU |
MIPOTPAMMUPOBAHUS SBIISTFOTCS :

— YCBOEHHE TEOPETHYECKHX 3HAHWI O CTPYKTYpE M IPHUHIMIAX MOCTPOEHUS

COBPEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB, a TAKKE€ 00 apXUTEKType COBPEMEHHBIX



NpPOrpaMMHBIX MJIaTGOpM il aBTOMATH3aLUMU TPOEKTUPOBAHUS HH(DOPMAMOHHBIX

CUCTEM;

— TIOJIy4eHHME TNPAKTUYECKUX HABBIKOB pa3padOTKM  NPWIOKEHUH C
HCIOJIb30BAaHUEM $SI3bIKA BBICOKOTO YpOBHs C#;

— H3y4YEHUE OCHOBHBIX QJITOPUTMHYECKUX MPUEMOB peEUIeHUs 3a7ad C
ucnons3oBanueM C#;

— OCBOEGHHME MPUHIUHUIIOB pa3pabOTKU MPOrPaMMHOI0 oOecreyeHus: Ha OCHOBE
texnosioruii Microsoft .NET Framework;

— OCBOEHHE NPHUHIIMIIOB MCIOJIb30BaHUS MEPCHEKTUBHBIX UHCTPYMEHTATbHBIX
CpEeICTB pa3pabOTKH U MPOESKTUPOBAHUS MTPUIIOKESHHI.

3HaHMs, TOJyYCHHbIE CTYJACHTAaMH B pE3yJbTaTe BBINOJHEHUS 3aJaHU
71a60paTOPHOrO MPAKTUKYMa, MO3BOJIUT CTYICHTaM NMPUMEHSTH MMOJIyYEHHbIE 3HAHUS
npu pa3paboTKe MPOrpaMMHBIX CPEACTB, KakK JJig 00pa3oBaTeNIbHBIX II€JIeH, TaK U B

npodeccuoHaIbHON 1eITeTbHOCTH.



JIABGOPATOPHAS PABOTA 1. CTPYKTYPA KOHCOJIbHOI'O
[NPUJIOXXEHUMA B C#

1. lenb u conepkaHue

lens maGopaTopHOll pabOTHI: HAYUUTHCS padbOTaTh C TEPEMEHHBIMU U
KOHCTaHTaMH MPOCTHIX TUTIOB B CH.
3amaun 1a60paToOpHOM pabOTHI:
— HAYYUTHCS OOBSBIIATH IEPEMEHHBIC TIPOCTHIX THUIIOB B si3bike C#;
— HAYYUTHCS OOBSBISATH KOHCTAHTHI IPOCTHIX THUIIOB B si3bike C#;
— HAYYUTBHCS BBINOJHATH MPOCTCUIINE JACHCTBUS C TEPEMCHHBIMH |

KOHCTaHTaMH.

2. ®opMupyemMble KOMIIETEHIIUN

JlaGopatopHast pabGoTa HampaBieHa Ha (OPMHUPOBAHHUE  CIEAYIOIIUX
KOMIIETEHIIUH

— CIIOCOOHOCThP K TIPOCKTUPOBAaHHMIO  0a30BBIX U MIPUKJIQTHBIX
uHpopMaruoHHbiX Texuomorui (ITK-11);

— CITIOCOOHOCTh  pa3pabaThiBaTh CpEJACTBA peanu3anud  HHOOPMAIMOHHBIX
TEXHOJIOTUH (MeTogu4ecKue, uH(OPMAIOHHEIE, MaTeMaTUYEeCKue,

AITOPUTMHYECKHE, TeXHUYEeCKUe 1 porpamMmHubie) (ITK-12).

3. Teopernueckas yacTb

PaccMoTpruM CTpYKTYpy KOHCOJBHOTO MPUJIOKEHUS Ha si3bike C#, cO3M1aHHOTO

¢ ucnonb3oBanueM cpencts MS Visual Studio (puc. 1.1).



Slusing System;
using System.Collections.Generic;

; , / 1. Ilogkmrouenue
using System.Ling;

; MPOCTPAHCTB UMCH
| using System.Text;

—Inamespace LR_One

2. Ilonw3oBaTennLCcKoe

1 { IIPOCTPAHCTBO UMEH
= class Progr

1

= static woid Main(string[] args)

3. O0ObsBIIEHME Ki1acca

Jf 3pecob XOAWMMO MWCAETH KO4 NporpaMmve

4. O6bsBienue Meroga Main

B

Pucynok 1.1 — UcxoHbIi K01 KOHCOIBHOTO PUIIOKEHHUS.

B wWHTEpakTHMBHOM peIakTope Kojaa cpelbl pa3pabOTKH KOJ MOXKET OBITh
CBEPHYT/ pa3BepHYT C MCIOJIb30BaHUEM KHOIOK +/-, BHeApeHHBIX B Koja. Ha puc. 1.1
B oOsacty 1 TOKa3aHO MOJKIIFOYCHHUE MPOCTPAHCTB MMEH (OMOIMOTEK, COACPIKAITUX
CTaHJapTHBIC MHCTPYMEHTBI) C UCTIOJIb30BAHUEM 3aPE3ePBUPOBAHHOTO CJIOBA USING.

[IporpammucT caMm co3aeT cBoe MpocTpaHCTBO UMeH ¢ uMeHeM LR One (2), B
KOTOPOM OOBSIBISIETCS Kilacc ¢ MMeHeM Program.

B xmacce Program oObsBien ogun Meron — ¢yHkius Main (mapamerpsl
GbyHKIIMHM HE pacCMaTPUBaEM).

Oynkius Main nMeeT 0cOOEHHOE 3HAUYCHUE B MTPOTrPAMMHUPOBAHUU HA SI3bIKAX
C, C++u CH.

Oynknuo Main Ha3bIBalOT «TOYKOW BX0Ja», TO €CTh HAYaJIOM BBITIOJHCHHS
mporpamMmbl.  Jlamee MBI PacCMOTPUM TPUIIOKEHHUS, COJAEPKAIINE MHOKECTBO
¢ynkiuii. OmnepalioHHAasT CHCTeMa 3HAeT C Kakoil WMEHHO (YHKIMW HadaTh
BBHITIOJTHEHUE TIPOrpaMMbl — ¢ QyHKIMU Main. O4eBUAHO, YTO UMS ITOW (PyHKIHMH
MEHATHb HENb3sl. JTO JOJKEH OBITh CTATUYECKHH METOJl Kiacca (MIU CTPYKTYPHI),
BO3Bpalaomuid 1u00 3HaueHue tumna int, mbo void. Xots Hepenko mMoauduraTop
public ykaspIBaeTCsl SIBHO, MOCKOJIBKY IO OMPEICICHHUIO 3TOT METOJ JOJDKCH OBITh
BBI3BaH WM3BHE MPOTPAMMBI, HA CaMOM JIeJie¢ HEBa)XXHO, KAKOW YPOBEHBb JIOCTYIA BBI
HA3HAYNTE METOAY TOYKH BXxoma. OH 3ammyCTHTCS, JaXKE€ €CIIA BBl IOMETUTE €ro Kak

private.



Korna xommunupyercss koHcoipHoe wim Windows-punoxenne C#, 1o
YMOJIYaHHUIO KOMITUJISITOP UIIET B TOYHOCTH OAWH MeTOoJ Main () C OMMCaHHOU BBIIIIE
CUTHATYpOH B JIIOOOM Kjacce W JenaeT ero TOYKOM BXojaa mnporpamMmbl. Ecnu
cyliecTByeT 6ojee oHOro Mmeroaa Main (), KOMIUISATOP BO3BpaIllaeT coo0IIeHue 00
omuoke.

OOpature BHHMMaHHE Ha BJOXXEHHOCTh KOHCTPYKIMH Ha puc. 1.1: B
npoctpancTBoO uMeH LR One BnoxkeH knacc Program, B kiacc Program BiokeHa
¢ynkuus Main. B cBowo ouepenb, B ¢pyHKIMHM Main cojepkarcs MHCTPYKLIHMH Ha
si3bike C#-K0J1, KOTOPBIY HAYHET BBIMONHSITHCS MPU CTAPTE MPOTPAMMBI.

B C#, xak u B npyrux C-mogoOHBIX s3bIKaX, OOJBIIMHCTBO OIEPaTOPOB
3aBEpIIAIOTCA TOYKOHM C 3amsTol (;) U MOTYT MPOJIOJKATHCA B HECKOJIBKHUX CTPOKax
0e3 HeoOXOJNMMOCTM yKa3aHMs 3Haka nepeHoca. OmepaTopbl MOTYyT  OBIThH
o0beUHEHBI B OJIOKM ¢ moMomipio ¢Gurypusix ckobok ({ }). OmHocTpouHbIe
KOMMEHTapHHi HauYMHAIOTCS ¢ JBOMHOTrO ciemia (//), a MHOTOCTPOYHBIE — coclielia co
3BE3/I0YKON (/*) M 3aKaHYMBAIOTCS MPOTUBOIOJIOXHON KoMmOmHaruen (*/). B atux
acnekrax a3bIKk C# nneatuuen C++ u Java.

Crnenyer Takke NMOMHUTH O TOM, 4TO si3bIK C# YyBCTBUTENIEH K PETUCTPY
CUMBOJIOB. DTO 3HA4yWT, YTO NEPEMEHHbIE ¢ UMeHaMu myVar u MyVar sBisitoTcs
pa3HbIMU.

[MpuuuHa npHCYTCTBHS omepaTopa USING B daiime Program.cS cBsi3aHa ¢
UCIOJIb30BaHUEM OUOIMOTEUHBIX KIIACCOB.

Becy xonm C# nomxeH comepkarbest BHYTpU Kiacca. OObsiBIeHHE Kiacca
COCTOMT W3 KIIOUEBOro clioBa Class, 3a KOTOpbIM cieyeT uMms Kiacca W mapa
¢urypubix ckoOok. Bech ko, accoMMpOBaHHBIA C 3THUM KIJIACCOM, Pa3MEILaeTCs

MEXKTy STUMHU CKOOKaMHU.

4. O6opynoBaHUE M MATEPUATTBI

JInsi  BBIMOJTHEHHS] JA00paTOpHON pabOThl PEKOMEHAYETCS HCHOJb30BaTh

MEPCOHATLHBIN KOMIBIOTEP CO CIEAYIONUMHU XapaKTEePUCTHKAMU: 64-pas3psiTHbIi



(x64) mpoueccop ¢ TaktoBoit yactotoil 1 I'Ti u BbIe, onepaTtuBHas mamsite — 1 [0 u
BbIllIE, CBOOOJHOE MAMCKOBOE NpPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
yerporictBo DirectX 9. TlporpamMmHoe o0OecrieyeHue: OINepaluoHHas CUCTeMa

WINDQOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beine.

5. Vka3anus no TexHuke 0€301macHOCTH

TexHuka  0€30MaCHOCTM  TPU  BBINOJHEHUH  JAOOpAaTOpHOM  pabOThHI
onpezensiercss OOMIENPUHATON HJisi TOJb30BaTeNeH MEPCOHANBHBIX KOMIIBIOTEPOB.
CaMOCTOSITeIbHO HE POU3BOJAUTH PEMOHT MEPCOHAIBHOIO KOMIMBIOTEPA, YCTAHOBKY
U yJaJeHHe MPOrpaMMHOT0 00ecleueHus; B ciyyae HEMCIPAaBHOCTU MEPCOHATBLHOTO
KOMIIBIOTEPA COOOIIUTH 00 3TOM OOCITYXHMBAIOIIEMY MEPCOHATY JIabopaTopuu; He
KacaTbCs DJEKTPUUYECKUX PO3ETOK METAJUIMYECKUMHU TpelIMeTaMu; pabouee MecTo
[I0JIb30BATeENsl NEPCOHAIBHOIO KOMIIBIOTEPA JOJDKHO COJEPKAThCS B UUCTOTE; HE

paspeuiacTcAa BO3JIC IICPCOHAJIBHOT'O KOMIIBIOTCPA ITPUHHUMATDL ITUINY, HAITUTKH.

6. MGTO,ZII/IKa " IIOPAAOK BBIIIOJIHCHUA pa6OTBI

1. Cosnaiite KOHCOJIBHOE MPUIIOKEHUE, AJISI STOTO BBIITOJIHUTE CIICTYIOIIHNEC
JICHCTBUS:
1.1 Bri6epute komanny rimasHoro meHio File — New — Project...
1.2 B oTtkpeiBmiemcs auanoroBom okHe (puc. 1.2) BeiOepute
HE0OXOAUMBbIC HACTPONKH ISl CO3/1aBaeMOoro mpoekTa: s3elK Visual C#;

dpeiimBopk: .NET Framework 4; mradnon: Console Application.



New Project |2|[g|
Recent Templates | NET Framewoark 4 w | Sork by |DeFauIt A R |
Installed Templates

E ‘Windows Forms Application cﬂ Excel Type: Visual C#
= Wisual C# . ) )
) = A =4 & project for creating & command-line
windows | WPF Application . &2 Qutlo application
Wieh '-_5 Console Application cﬂ Word
Office -
_-3 ASP.MET Web Applicatio S Ackivi
Cloud Consale Application |
Reporting @ Class Library e WCF
S'l‘arelpiint 2 ASP.MET MYC 2 Web Application 8 open
Silverlight
Test E Silverlight Application E Crysh
WCF ﬁ.ﬁ Silverlight Class Library
Wiorkflow
Other Languages E Silverlight Business Application
Other Projeck Types ﬁ.ﬁ WCF RIA Services Class Library
& .
?attal:‘asz.e ; Z%  WICF Service Application
# Test Projects
S ASP.MET Dynamic Data Entities Web...
Online Templates
@ Enable Windows Azure Toals
<] L3
Mame: | LR._Cne |
Location: | [} TexHONOM MK NPOrPaMMMpOBaHKA T} v |
Solution: |Create niew solution v |
Solution name: | LR_Cne | [#]create directary for solution
[Jadd to source control

PI/IcyHOK 1.2 - COS}IaHl/Ie HOBOT'O ITPOCKTAa KOHCOJIbHOT'O ITPHUIIOKCHUA.

1.3 B TexcroBoM mose Name BBeuTe UMs TIPOEKTa (HAIIpruMep
LR _One).
14 B texcroBoM mone Location BeIOEpHTE MECTO COXpaHEHUS

HOBOT'O TIPOEKTA.
1.5 YcranoBute ¢uiaxok-nepekatodareasb «Create directory for
solution».
1.6 Haxwmute kaHonky «OK».
2. [Tocne BeITIONTHEHNS TyHKTa 1 B cpejie pa3pabOTKU OTKPOETCS HOBBIM

Co3JIaHHbIH mpoekT (puc. 1.3).



LR_One - Microsoft Visual Studio
Elle Edit Wiew Refactor Project Build Debug Team [Data Tools Test ‘Window Help
@'d'ﬁﬂﬂ‘* =|E|‘7'(”"__j‘;|> 5D‘Debug v||><86 vHE’lVacancles v‘l@f@ﬁ‘k‘ﬂﬂ;
2083 4 3@ ] Ok O 2 ah A2 -

Solution Explarer

EREEs
\; Solution 'LR_One' {1 project)
= (A LR_one
=d| Properties
[55] References
<] Program.cs

Flusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

[zInamespace LR_One
€

El class Program
| ¢

=]

static void Main(string[] args)

w
b
m
el
F

Error List

Q 0 Errors | _ﬂ 0 \Warnings ‘ \!) 0 Messages
Description Line Column Project

Y= dId *& Find Symbol Results BB Test Results B Test Runs 2 M 5 sclution Explorer

Pucynok 1.3 — HoBblil poekT, 3arpyeHHBII B cpely pa3padOTKu: BKIIAIKa
«Solution Explorer» oToOpakaeT coctaB MpoekTa (HaC UHTEPECYET TOJIBKO (aiii
Program.cs); B J1eBO#1 yacTu OKHa (CBEpXY) OTKPHIT (ailn Program.cs B penakrope

KoJa.

3. Ha nanHoM sTare HeoOX0AMMO 03HAKOMHUTBCS CO CTPYKTYPOM

HCXOIHOTO (haiiia KOHCOIBHOTO MpHIoKeHus (puc. 1.4).

Husing System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

=lnamespace LR_One

1

= class Program

1

= static woid Main(string[] args)

1

J/ 3pecs Heobxogumo NMWUCAETE KOS NporpamMMe

3

Pucynok 1.4 — Ucxoanslii (paiin KOHCOTBHOTO MPUIIOKEHHUS.



4, Beck ko mporpaMmmbl HEOOX0AUMO MUcaTh BHYTpH GyHKImE Main.
S. i moctpoeHus cOOpku (UCHONHSIEMOro eXe-¢ailia) BBITTOJTHUTE

KOMaH/1y TJIABHOT'O MECHIO Build — Build Solutiemm ucnons3oBaTh rops4yro

knasuiny F6). ITocae aToro coopka co3maHa, HO MPUIOKECHHE HE OYIET 3amylIeHO

aBTOMAaTHUYECKH.
6. Jist co3nanust cOOPKM M MOCIEAYIOIIETO 3alycka MPOrpaMMbl MOXHO
BOCIIOJIb30BAThCS KOMaH/I0M Debug — Start DebuggingaBHOro MEHIO Cpejibl

pa3pabOTKK WJIM Ha)KaTh KHOIKY IMAHEIH WHCTPYMEHTOB ¥ Start Debugging (F5).

MOHO TaKKe MCIIOJIb30BaTh FOPAYYIO KiaBuimy F5.

7.  3amycTHUTe MPHIOKEHWE Ha BBHINOJHEHHE OJHMM W3  METOIOB,
yKa3aHHbIX B IyHKTE 6. OKHO KOHCOJIBHOTO MPHJIOKEHHUS TIOSBUTCS M UCUE3HET. ITO
O3Ha4yaeT, 4YTO NPHWIOKEHHWE  BBIIOJIHHIO BCE  KOMAHJbI,  HAIlHMCAHHBIE
MPOrPAaMMHUCTOM, U 3aBEPILIUIO CBOIO PaboTYy.

8. Jlna yaepkaHWs OKHAa Ha DOKpaHE W3MEHHUTE HCXOIHbIH (ailn B
COOTBETCTBUH C pUCYHKOM 1.5. B ¢yHkumu Main mo6GaBiieH BBI30B TOJBKO OIHOM
komauabl Console.DeadKey ( ) — o3ta ¢yHKIMS OCTaHABIMBACT BBIMOJIHEHHE

POrpaMMBbl U €T, KOT/Ia MOJIb30BaTENbh HAXKMET JIFO0YIO KIIABUIITY.

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

“Inamespace LR_One

1

= class Program

1

= static void Main(string[] args)

{

L
I

Console.Readkey();

b
Pucynok 1.5 — Ucxomansiii ¢aiin KOHCOTEHOTO MPHIIOKESHUS IS

MpCaAOTBPpAICHNA 3aKPBITHA OKHA KOHCOJBbHOI'O IIPHUJIOKCHUA.

Q. 3anycThuTe  M3MEHEHHOE MPUJIOKEHHE, YOeAUTeCh, YTO  OKHO

YAEPKUBACTCSA HAa YKPaHE.



10. J1o0GaBbTEe HECKOJBKO CTPOK KOJAa B UCXOHBIN (aitn (puc. 1.6).

-lusing System;
using System.Collections.Generic;
using System.lLing;
using System.Text;

- namespace LR _One
{
- class Program
{
= static veid Main(string[] args)
{
Console.Writeline("/labopaTopHan pabora N1");
le.WriteLine("");
le.WritelLine("Bunonnun: Wsawos Wsan usanosuy");
le.Writeline("rpynna: WUCTB-121");
le.WriteLine("Hauvenosamne fIP: CTPyKTypa KOMCONLHOrO npunokedns”);
JWriteLine("");
WriteLine("gna sasepwennsa paborts nporpamve: maxmute nxbyo xnaswwy...");

Console.ReadKey();

}

Pucynok 1.6 — Ucxonuplii aiiin KOHCOIBHOTO MPUIOKEHUS JIJIs1 BBIBOJIA

uH(pOpMAIIMK HA SKPaH.

11. BHuMaTeIbHO M3YYUTE UCXOIHBIN KOJ mpuMepa Ha puc. 1.5. 3anmyctute
NPWIOXKEHHUE U YOeIUTECh, YTO OTCYTCTBYIOT OIIMOKHK ¥ MH(POPMAIIUS BHIBOJUTCS.

12. BpInoaHUTE HHAUBHUAYATBHOE 3aaHNE.

WHguBuayanbHoe 3agaHue.

N3mennte mpuiokeHuWe, CO3JaHHOE B  XOJ€  BBINIOJIHEHHUS  JTaHHOM
nabopaTopHoil paboThl TakuM 00pa3oM, 4yTOOBI MporpamMMa BBIBOJWJIA Ha JKpaH
CIenyIoNIyro nHpopMaIuio (KaIblii CTyICHT JTOHKEH UCTIIOIB30BaTh IEPCOHATBHYO
uHdopmarmio o cede):

— Ha3Banue u HOMEp J1ab0paToOpHOI pabOTHI;

— ®UO crynenra;

— I'pynma cryaenTa u mudp CnernuanbHOCTH;

— JlaTa poxaeHus CTyACHTA;

— HaceneHHbIii MyHKT TOCTOSSHHOTO MECTa KUTEIbCTBA CTYCHTA,;

— JItoOuMBI IpEeMET B LIKOJIE;



— Kpatkoe onucanue yBiaeueHuii, XxoO0u, THTEPECOB.

/. ConeprkaHue otyeTa u ero popma

OtuyeT no nabopaTopHOi paboTe JOKEH COAepKaTh:

1. Homep u Ha3BaHue 1ab0paTopHOMl pabOTHI.

2. llenu nabopaTtopHOil pabOTHI.

3. OTBeTHI HA KOHTPOJILHBIC BOITPOCHI.

4. DkpanHble (GOpPMBI M JUCTUHT MPOTrPAMMHOTO KOJia, TOKa3bIBAOIINC
TIOPSIJTOK BBITTOJIHCHUS J1a00paTOPHOU pabOThI, M pe3yIbTaThl, MMOJIYYECHHBIC B X0/I¢ €€
BBITIOJTHEHUSI.

OT4eT O BBIMOJHEHUU JTAOOPATOPHON PabOThI B MHUCHMEHHOM BHJIC CIACTCS

IMpCIioaaBaTCJIto.

8. KoHTponbsHBIE BOIIPOCH

1. Kakast pyHKIHS UMeeT 0COOCHHOE 3HAUYCHHE IPH BBITIOJTHECHUN TPOTPAMMBbI
Ha s3bikax C, C++, C#?
2. YTto Takoe «TodKa BXOja» B Iporpamme”?
3. Kak Bbl IIOHMMaeTe TEPMHHBI «IIPOCTPAHCTBA MMEHY», «KJIACC», «METOJI»,
«pyHKIHSA»?
4, YeM otinnyaeTcs CTPYKTypa KOHCOJIBHOTO MPHIIOKEHHUS OT IMPHUIOKCHHUS,

MIOCTPOCHHOTO C MCHoJb30BanueM Texnomoruit Windows Forms, WPF?
9. Crimcok muTeparypsl
J1J1s1 BBITIOJIHEHHS J1a00paTOPHOM padOThI, IIPH MOATOTOBKE K 3aIlIUTE, a TAK¥KE

AJIA OTBCTAa Ha KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJb30BATh CIICAYHIHNC

ucTouHuku: [1-3].



JIABOPATOPHAS PABOTA 2. [IPEJOITPEEJIEHHBIE TUIIbI
JAHHBIX, IIEPEMEHHBIE, KOHCTAHTbBI

1. lenb u conepkaHue

lens maGopaTopHOll pabOTHI: HAYUUTHCS padbOTaTh C TEPEMEHHBIMU U
KOHCTaHTaMH MPOCTHIX TUTIOB B CH.
3amaun 1ab0paTopHOU pabOTHI:
— HAYYUTHCS OOBSBIIATH IEPEMEHHBIC TIPOCTHIX THUIIOB B si3bike C#;
— HAYYUTHCS OOBSBISATH KOHCTAHTHI IPOCTHIX THUIIOB B si3bike C#;
— HAYYUTBHCS BBINOJHATH MPOCTEUIINE JCHCTBUS C TEPEMEHHBIMH |
KOHCTaHTaMH.

2. TeopeTuyeckas 4acTh

[lepen BBIMONHEHWEM J1abOpaTOpHOW pabOTBI  HEOOXOJUMO  W3YYHTh
MaTepuanbl Jiekiuid. CreyeT moHuMath npuHIUI AeneHus tunoB .NET Ha THIBI
3HAYCHWH U CCHUTOYHBIC THUIIBL.

B nmannoOll nmaGoparopHoit paboTe HEOOXOJMMO OCBOUTH NMPUEMBI PabOTHI C

MpcaoIpCaACIICHHbBIMA TUIIAMU 3HAUYCHU.

2.1 Tunel 3HaueHui C#
SAzpik  C# moppepxkuBaeT 8 TIpeAONpENCNICHHBIX IIEJOYHUCICHHBIX THIIOB
(Tabymna 2.1).

Tabmuma 2.1 — Ienouncnennsie Tumnbl CH.

Nwms tuma Tun CTS Onucanue JnanazoH
(MUHUMYM !
MaKCHUMYyM )
sbyte System.SByte  8-OutHoe 1ienoe co 3Hakom | -128 : 127
short System.Intl6  |16-O6utHOE nenoe  co | -32768:32 767
3HAKOM
int System.Int32  32-O6utHOE nenoe  co | -2 147 483 648
3HAKOM 2 147 483 647
long System.Int64  [64-OutHoe nemoe  co | -25%:28-1
3HAKOM
byte System.Byte 8-OutHOe 1esoe 6e3 3Haka | 0 : 255




ushort System.UIntl6 [16-OutHoe neimoe  6e3 | 0:65 535
3HaKa

uint System.UInt32 [32-6utHoe  nemoe  6e3 | 0:2%2-1
3HaKa

ulong System.UInt64 [64-6utHoe  nemoe  6e3 | 0 : 2%4-1
BHAKa

A3k C# Taxke Mojjep KMBaeT M THUIBI C IUJIaBalolieil Toukoi (tabiuna 2.2).

Tabnuua 2.2 — Tunsl ¢ masaroie toukon CH.

Nwms Tun CTS Onucanue Koxa-Bo Junana3zon
THUTIA 3HAKOB (MUHUMYM :
MaKCHUMYM )
float  System.Single 32-OutHoe ¢ mnaBarome |7 or +1.5x10°%
TOYKOU OJIMHAPHOM o +3.4x10%
TOYHOCTH
double System.Double B4-6outHoe ¢ mnaBaromeir  [15/16 ot +5.0x1073%4
TOYKOU JIBOMHOU mo +1.7 x10308
TOYHOCTH

B tabnune 2.3 mpeacrasnen gecatuudbid Tun C#. JlaHHBIN THI peanvu3oBaH
JUTSI (PUHAHCOBBIX OTIEPAIIUH.

Ta6muna 2.3 — Jlecaruansiii Tumn C#.



HNms tuna Tun CTS Onucanue Kox- Junana3zon

BO (MUHUMYM :
3HAKOB MaKCHUMYM )
decimal System.Decimal | 128-6utHoe c|28 ot +1.0x10728
IUIaBAIOIIEN TOYKOH B 10 +7.9x10%8
NECATUYHOM HOTalUU
c BBICOKOM
TOYHOCTBIO

Kak u BO MHOrMX s3bIKax MNPOrpaMMHUPOBAHUS CYUIECTBYET OYJIEBCKUN THII

(tabnuna 2.4).

Tabnuua 2.4 — byneBckuit Tu.

Mg tuna Tun CTS 3HaueHus
bool System.Boolean true wiu false

I[J'I}I XpaHCHHA OIWHOYHBIX CHUMBOJIOB B A3BIKC C# HCIIOJIB3YCTCA THII char

(Tabnuma 2.5)

Tabmuma 2.5 — byneBckwuit .

Nmst tuna Tun CTS 3Ha4YeHUs
char System.Char [lpencraBnsger otraenbHbI  16-
outneiii (Unicode) cumBon

.HI/ITepaJII)I TAma Char 3amuchIBAIOTCS  Kak OJMHOYHBIC, 3aKJIIOYCHHBIC B

OJIMHApHBbIC KaBbIYKU CUMBOJIBL: ‘F’, ‘W’ ‘11, ‘SI” u T.1.

B IICPCMCHHBIX THIIA char moxHO XPaHUTb W CIICOUAJIBHBIC CHMBOJIBI B BHIC

YIPABJISIONINX TOCIIe0BaTEIbHOCTEH (Tadyma 2.6).

Tabmuma 2.6 — IlpencraBieHne CHUMBOJOB B BHUAEC  YIPABISIONIMX
HOCJIEAOBATEIHLHOCTEM.
Ynpagsisronias nociae10BaTeIbHOCTb CumMBoI
\ OnvHOYHAS KaBbIUKA
\” JIBoitHast KaBbIYKa




\\ OOpatHBIi CIII

\0 [Tycto

\a [Ipenynpexnenue (3ByKOBOM CUTHaN)
\b 3aboi

\f IMogaua Gpopmbl

\n Hogas cTpoka

\r Bo3Bpar kaperku

\t CumBOJI TaOyIIAIUN

\v BeprukanbHas TaOyJIsIius

Ecmu OTACJIBHBIC CHMBOJIbBI 06BCI[I/IH€HBI B CTpPOKY, TO HeO6XOI[I/IMO

UCIIO0JIb30BaTh THII String, KOTOPBIH oToOpaxkaercs Ha i CTS — System.String.

2.2 OOBsBIICHUE Y MHUITMATU3AIUS TIepEMEHHBIX B C#
CunTakcuc o0bsBICHUS TTepeMEHHBIX B C# BBITJISAUT CICAYIOMKUM 00pa3oMm:
Tun/lanneix Uoenmughuxamopllepemernnoti,
Hanpumep:
int a;
DTOT KOJ OOBSBISCT NMepeMeHHyr Tuma INt ¢ mMeHem a. Kommuistop He
MO3BOJIUT HKCIONB30BaTh 3Ty IEPEMEHHYI0 JI0 TeX TIop, IMOKa OHa He Oyaer
MHUIIHAIM3UPOBaHa (T.€. TToKa el He OyeT MPUCBOCHO 3HAUCHHUE).

JI1s MHUIIMATM3aIuy IEpEMEHHON 8 HE0OX0IMMO HaIKCaTh CJICAYIOMMN KO/ :

a = 123;

[TepeMeHHYIO MOKHO HHUITHATIU3UPOBATH BO BPeMsl OObSIBIICHHUS :
int b = 7;

1581071
string str = "Hello, Worldll!l!l™;

Cunrakcuc C# mo3BoisieT OOBSBUTH HECKONBKO  TMEPEMEHHBIX (|
MHULMAIU3UPOBATH UX) OJHOTO TUMA B OJHOW CUHTAKCUYECKON KOHCTPYKIIUH.
Hanpuwmep:

float b, i, myPerem, U_t = ©.3F, z_11 = 23.56F;




B nanHom mpumepe oObsBisierca 5 nepemenHblx Tuma float, HeKOTOphIE U3

HUX MHULMAIM3UPYIOTCS B IIpoLecce 0ObsBICHHUS.

2.3 OOBsBIIEHNE U UHULHATU3ALUI KOHCTAHT B C#
Koncranta — 3T0 mepeMeHHasi, 3HAUEHUE KOTOPOH HE MEHSAETCS 3a BpeMs
BBITIOJTHEHUS IpPOrpaMMBl. st 00BABJIECHUA KOHCTAHTBI HEO0O0XOIUMO

BOCITOJIb30BAaTHCA KIIFOUEBBIM CJIOBOM COnst. HaHpHMep:

[}
Hoy

3.14;

const char simw
const double pi

O‘IGBI/II[HO, 4UTO IpU TAKOM 06’[>$IBJ'I€HI/II/I, [IOMEHAThL 3HAYEHHUSA SIMV u pl B

nanbHenIeM OyIeT Hellb3sl.

3. ObopynoBaHue U MaTepUabI

Jlist  BBIMONHEHUs J1a0OpaTOpHOUW pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
NEPCOHATBHBIM KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTepUCTUKaMU: 64-pa3psaHblii
(x64) nporneccop ¢ TakToBoM yactoroi 1 I'T'1 u BeIIe, onepaTuBHas naMsTh — 1 ['0 u
BBIIIE, CBOOOJHOE JHCKOBOE IMPOCTpaHCTBO — He wMeHee 1 I'6, rpaduyeckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecrnieueHHe: OIepalioHHAas CHCTEMa

WINDOWS 7 u Beie, Microsoft Visual Studio 20112 u Bere.

4. Yka3aHus 110 TEXHUKE 0€30IMacCHOCTH

TexHuka  0€30MacCHOCTH TPHU  BBIMOJHEHUH  JTAOOpPATOPHON  pabOTHI
ompeseNnsieTcsl OOMIETPUHATON NIl TIOJB30BaTENeH MEePCOHANBHBIX KOMITBIOTEPOB.
CamocCTOATENbHO HE MPOU3BOAUTH PEMOHT NMEPCOHAIBHOTO KOMIBIOTEPA, YCTAHOBKY
U yJajeHue MpOrpaMMHOT0 0OECTICUCHHUS; B CITydyae HEUCIPABHOCTH MEPCOHAIBHOTO
KOMIIbIOTEpA COOOUIUTH 00 ATOM OOCIYKHMBAIOIIEMYy TNEpPCOHANy JabopaTopuu; He

KacCaTbCA IJJICKTPHUYCCKUX PO3CTOK MCTANIMYCCKHMHU IIPCAMCETAMU, pa60qee MECTO



IMOJIB30BaTCIA IICPCOHAIBHOI'O KOMIIBIOTCPA JOJIKHO COACPIKATBCA B HUCTOTC,; HCPA3ZPCIIACTCA

BO3JIC IICPCOHAJTBHOT'O KOMIIBIOTCpA IIPUHUMATD ITUIIY, HAITUTKH.

5. Meroauka v MOPsIA0K BBITOJTHEHHS pabOThI

1. Co3nmaiite KOHCOJIBHOE TIPHJIO)KCHHE B COOTBETCTBUHM C aJITOPHUTMOM
ONMMCaHHOM B abopatopHoii padborte Nel.

2. N3yunte marepuan B pazaene «TeopeTnueckoe 0OOCHOBaHHE» TaHHON
1ab0paToOpHOM pabOTHI.

3. Monudunupyiite HCXOIHBIN (hailsl Kak MoKa3aHo Ha puc. 2.1.

=

—using System;
using System.Collections.Generic;
using System.Ling;

N

¥ 3 I SN PV

‘using System.Text;
6 [-namespace LR_One
7 |1
8 E class Program
9 {
10 static void Main(string[] args)
11 {
12 int a;
13 int b = 7;
14
15 string str = "Hello, World!!!"™;
16§ ||
17 a = 123;
18
19 Console.ReadKey();
20 }
21 }
22 |}

Pucynok 2.1 — O0bsiBnenue nepemMeHHnx B CH.

4. PaccMOTpuM TNPUBECHHBIN MpUMeEp MOApoOHEE:

4.1. B ctpoke 12 o0bsiBIsIETCS IEpEeMEHHAs TUTIA int ¢ UMEHEM a.

4.2. B ctpoke 13 oObsBisieTcs: mepeMeHHas tuna int ¢ mmeneM b, mpuuem npu
OOBSIBIICHUY ISl HEE€ YCTAHABIMBACTCS HAYAIBbHOE 3HAYCHUE, PABHOE 7.

4.3. B ctpoke 15 oObsBisieTcs nmepeMeHHasi Tuma String ¢ mMenem Str u

WHUIHATM3HPYETCs CTPOKOBBIM 3HaueHueM «Hello, World!!!».



4.4. B ctpoke 17 mepemeHHOW a NMpUCBAMBAETCS LEIOYUCICHHOE 3HAYEHUE
123.
5. 3anycTUTe NPUJIOKEHUE Ha BBHIMOJIHEHUE. Y Bac JAOJHKHO MOSBUTHCS MYCTOE
OKHO KOHCOJIbHOTO NpuiokeHus. O4eBUAHO, YTO UCXOJHBIM KOJ, MpPEICTABICHHbIA Ha
puc. 2.1 He npeanogaraeT BbIBOJA KaKOM-TM00 HH(OPMAIIUU HA SKpaH.
6. Ans BeIBOga uWHGOpMAlMM Ha HKpaH BOCIHOJIb3yeMmcs  (DyHKIHEH
Console.WriteLine, uzyuennoii B naboparopHoii padore 1. [o6aBuM B MCXOAHBIN

daiin caemyromue ctpoku (ctpoku 19 — 21 Ha puc. 2.2).

-'namespace LR _One
7 r

= static void Main(string[] args)
{
int a;
int b =7;

string str = "Hello, World!!!";
a = 123;
le.WriteLine(a);
le.WriteLine(b);

21 1sole . WriteLine(str);

23 Conscle.ReadKey();

-
-

(S

Pucynok 2.2 — Jlo6aBnenue cTpok Koja /it BBIBOJA 3HAYECHUN 0OBSIBICHHBIX

IICPCMCHHBIX Ha 3KpaH.

/. B mpumepe Ha puc. 2.2 UCHONB3YETCS MPOCTOM BBIBOJ, TO €CThb UM
MIEPEMEHHOW  MPOCTO  MEpeAaeTcs B KA4ecTBE  IapaMmeTpa byHKIMHN
Console.WriteLine.

8. Ins  BemonHeHus  ¢GopMaTHOrO  BbIBOJa  (W3MeHeHus  (opmara
MpEACTaBICHUS BBIBOAUMON HH(pOpMAIMK) HEOOXOJUMO peau30BaTh BBIBOJ B

cnenytomiem Buae (puc. 2.3 usMeHeHsl cTpoku 19-21):



1 [Fusing System;

2 | using System.Collections.Generic;
using System.ling;

4 |using System.Text;

-inamespace LR_One
r

1
8 class Program
{
static void Main(string[] args)
1 {
12 int a;
13 int b = 7;
14
k- string str = "Hello, World!!!";

1 a = 123;

19 Console.WriteLine("3Hauenue nepemenHcoi a pasHo {@}", a);

2 nsole.WriteLine("a snadenne nepemenHoit b pasno {@}", b);

21 Console.WriteLine("sHayenue a+b = {@}+{1} = {2}", a, b, a+b);
22 Console WriteLine(str);

24 Console.ReadKey();

[—

Pucynok 2.3 — BeiBoja uHGOpMaIUU ¢ UCTIOIB30BaHUEM (POPMATHBIX CTPOK.

9. BHuMaTenbpHO HN3YYIUTC KOI HOHy‘{CHHOﬁ IIpOorpaMMmBal, 3aTeM BBIIOJIHHUTE

WHAUBUIYaJIbHOE 3aJJaHUE.

MHAMBM.ﬂyaanoe 3aAaHue.

OO0bsiBuTe TpeOyeMble TNEpeMEHHbIC, MPUCBOWTE MM HadalbHbIE 3HAYCHUS
(ompenenuTe CaMOCTOSITENBHO, 3HAYEHUS KAKOro TUIMA MOTYT NPUHUMATH
MEPEeMEHHBIC), BBIBEIUTE HA DKPaH C UCIOIb30BaHUEM (OPMATHON CTPOKU 3HAUYCHUS

IICPCMCHHBIX U PC3YJIbTAT BBIYHUCIICHHA BBIPAKCHUA B COOTBECTCTBHUC C BAPHUAHTOM!:

Bapuant BeipakeHue 1 BBIYUCIEHUSA
1 F=a_1l+b—-a-(X+y5)
2 Se=wlll+bt—x+y-w
3 R x=a-b+b/t—-x+1f-i_2
4 c=gh+b-g3—-x+y/w
5 H=90 prpy XY
d17 4
0 Z=%+y-f——w;r




7 35 a+ Et
a=__-Z+Z-a—
a 4
8 PO =2 Zvews G _1.a- 2HEYW
G 1 a
9 Se=wlll+bt—x+y-w
10 R _x=a-b+b/t—x+f-1_2
11 g=w-h+b-g3—-qg3+y/w
12 ee= LN g7/p Q+0lIth
di7 4
13 Zze:35+y-f—f+y
f 4
14 t=35-z+z-a—a+Et
a 4
15 p0=2 zvews G 1.a- 2HEYW
G 1 a
16 Zxy=a_5+b—-a_5-(b+vy)
17
ch:£-2+z- fl- fi+ Bt
18 ch:rx-z+z-f1—M
rx
19 H =KL+ k2—k3+ K2
k3
20 Fy=a_l+b-a_1-(x+Y)
3
22 R=2-x+2-y—-4-X-y+z
23 gll=t-z+z- fl—ﬁg
t
24 Y=Z-(z+x)+z/Z—Z—JrZ
X+ X
25 U=rx-z+z-Y—u
rx

7. Comeprkanue oT4era u ero popma

OtyeT no nabopaTopHOI paboTe MOKEH COAEPKaTh:

1. Homep u Ha3BaHue 1a00paTOpHOM pabOTHI.




2. llenu nabopaTtopHOil pabOTHI.

3. OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.

4. DOkpanHble (GOpMBI M JUCTUHI MPOrPAMMHOrO KOJa, IOKa3bIBAOIIKE
MOPSAJIOK BBIMOJTHEHUS Ta00paTOPHOM pabOThl, U Pe3yabTaThl, MOJYyYEHHBIE B X0J1€ €€
BBITIOJTHEHUS.

OT4eT O BBINOJHEHUU JAOOPATOPHOM pabOTHl B MUCBMEHHOM BHJE CHAETCS

MpCrnoaaBaTeJIto.

8. KoHTpoabsHbIE BOIIPOCHI

1. Yro takoe nepemenHas? Kak oObsBisercs nepeMmenHas?

2. Kak oObsiBnsiercs koHcTaHTa? YeM KOHCTaHTa OTIMYAETCS OT MEPEMEHHOMN?

3. Kakue tunsl 3Hauennii npumensitorcs: C#?

4. Yem tun char otmnuaercs ot tuma string?

5. Kak npousBoautcs MHMLManIu3anus nepemMeHHbix? Kak npousBoaurtcs
MHHUIMATN3a1 1l KOHCTaHT?

6. Uto Takoe YHPaBAOIIUC HOCJ’IGI{OB&TGJ’IBHOCTI/I?

9. Criucoxk auTepaTyphl

J71st BBITIOJTHEHUS J1a00paTOPHOUM pabOThI, IPHU MOATOTOBKE K 3aIIUTE, a TAKKe

IJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHIAYCTCA HMCIIOJIBb30BATH CIICAYIIUC

uctounuku: [1], [7].



JIABOPATOPHASI PABOTA 3. UICITOJIb30BAHUE BO3MOXXHOCTEN
KOHCOJILHOI'O BBOJIA-BBIBOJIA.

1. lenb u conepkaHue

Llenp mabopaTtopHOW pabOTHI: M3YyYHTh KOMAHIbl BBOJA W BBIBOJA JIAHHBIX B
KOHCOJIbHOM TIPUJIOKCHUU.
3amaun 1a60paToOpHOM pabOTHI:
— HayuuThes npuMeHaTh GyHkiu Console.Write u Console.WriteL.ine;
— HayuuThes npuMeHsaTh QyHkiu Console.Read u Console.ReadLine;

— HAYYHUTHCA UCIIOJIb30BaATh q)OpMaTBI BbIBOZA JIJIA PA3JIMYHBIX THIIOB JTaHHBIX.

2. TeopeTuyeckas 4acTh

B mnpempiaymmx 1abopaTopHBIX paboTax yKe HCIOJIb30Baiach KOMaH/a
Console.WriteLine. PaccMoTpuM ee cHHTaKCHC TOpOOHEE:
console.Writeline("Crpoxa TexcTa");

DTa 3amKMch O3HAYAeT BBI3OB CTATHMYECKOro MeToma kiacca Console. B

KayecTBe nmapaMmerpa GyHKIUU MepeaacTcs CTPOKa, KOTOpasi BHIBOAUTCS B KOHCOJIb.

CymecTByeT Takke (yHKITUS:



Console.Write("Crpoka TexkcrTa");
OTOT METOJ| TaKXkKe OCYLIECTBISAET BBIBOJ], TOJIBKO HE MEPEBOJUT KapeTKy Ha
CIEYIOLIYIO CTPOKY.
PaccMoTpeHHBIE METOIbI TaKXKe IO3BOJISIOT OCYIIECTBIATH  (OPMATHBIN

BBIBOJI, aHaJIOTUYHBIA PyHKIMK printf si3pika Cu, Hanpumep:

int a =100, b = 13, c = 23, d = 9, e = 0;

Console.Writeline("Nepemennans a = {@}, nepemenHaa b = {1}," +
"nepemenHans ¢ = {2}, " +

"nepemennan d = {3}, " +

"nepemennan e = {4}", a, b, ¢, d, e);

B nmanHoM mpumepe B KadecTBE IEpPBOr0 MapameTpa MepeaacTcsi CTPOKa,
cojieprkailias Mapkepsl B GpUrypHbix ckoOkax. [Ipu BeIBOJIe Ha MecTa MapKepoB OyayT
M0JICTABJICHBI TAPAMETPhI, KOTOPBIE CIEIYIOT 32 CTPOKOKH.

[Ipu popMaTHOM BBIBOJIE MOKHO 3aJ]aBaTh IIMPHUHY TOJIS BBIBOJIA, JJIS ITOTO

H€O6XO}II/IMO BOCIIOJIB30BATHCA CIICAYIOINUM IIPUCMOM:

int a =100, b =13, ¢ =23, d =0, e = 0;

Console.WriteLine("MepemenHans a = {@, 5}, nepemennas b = {1, 5}," +
"nepemenHas ¢ = {2, S5}, " +
"nepemennas d = {3, 5}, " +

{41 5}'") a, b) C, dl e);

"nepemenHan e

B nmamnom mnpumMepe BUAHO, YTOOBI 3aJaTh IIMPHHY BBIBOJA HEOOXOIUMO
HCIIOIB30BaTh B (hopMare {n, w}, Ijie n — MOPSAAKOBBIM HOMEp IapaMerpa, a w —
UpUHa 00JacTu BBIBOJAA (3HaK W TIO3BOJISIET OCYIIECTBISATH BBHIPABHUBAHHE
BBIBOJIMMOT'O 3HAYEHHMSI TI0 JIEBOMY UJIU TIPABOMY Kparo).

[Ipu BBIBOJE TakkKe MOXKHO J00aBISATH CTPOKy (opmata BMecTe ¢

HeoOs3aTeIbHBIM 3HAYCHUEM TOYHOCTH (Tabymia 2.1).

Ta6muma 3.1 — OcHOBHBIE CTPOKH popmMarTa.

Croka Onucanue
C UlokanbHbIN (hOpMAT BATIOTHI
D Jecsatuunbiii popmart. [Ipeobpasyer 1emoe K OCHOBAHHUIO

10 w cHaOkaeT BeAyIMIMMHU HYJISIMH, €CIIH €CTh
cnenuuUKaToOp TOYHOCTH.

E Hayunbiii (3xcnioHeHUHanbHbIN) Gopmar. Crnenuduxarop
TOYHOCTH  YCTAHABIMBAET KOJMYECTBO  JIECSITUYHBIX




pa3psoB (10 YMOJTYaHHIO 6).

F dopmar ¢ ¢uxkcupoBaHHOU 3amsaTod. Cneundukarop
TOYHOCTH 33Ja€T KOJUYECTBO JECSITUUHBIX Pa3psiaoB.

G O61mmit popmat. opmatuposanue E nwnnm F.

N YucnoBoi dbopmar. dopmatupyer 17 (i () c
pa3aenuTeNns MU ThICSY — 3aMSITHIMU.

P [TpouentHsit hopmar

X [Hectnaguatupuunbiii popmar. CrnenupukaTop TOUHOCTH
MCIIOJIb3YETCS U1l YKa3aHUs BEAYUIUX HYJEH.

[Ipumep ucnonbs3zoBanus popmara:

float a, b, c, res;

Console.Write("Beeagute a > ™);
a = Convert.ToSingle(Console.Readline());
Console.Write("Beegute b > “);
b = Convert.ToSingle(Console.ReadLine());
Console.Write("Beegute ¢ > ™);
¢ = Convert.ToSingle(Console.Readline());

res = (a+b) * c;
Console.WriteLine("\n\n");

Console.Writeline("Aenexuwin popmat {@:C} \n", res);

// Console.WriteLine("fAecaTuunuil popmar {@:D1@} \n", res);
le.WriteLine("3xcnoneHumaneruin dopmat {@:E} \n", res);
le.WriteLine("®opmaT ¢ ¢ukcuposanHoi sanaton {@:F3, 7} \n", res);
Conscle.WriteLine("06uuit popmar {0:G} \n", res);
Console.WriteLine("\Yucnoeoi ¢popmar {@:N} \n", res);
Console.WriteLine("NMpouenTtHuit dopmaT {@:P} \n", res);

// Console.WriteLine("BecTHaguaTupuurwit ¢opmat {@:X} \n", res);

cen

N3yuure mnpexncraBieHHBIM nOpuMmep. BpimonHWUTE JaHHBIM KO B Cpele

BBIIIOJIHCHUS.

B xmacce Console Takke CymiecTBYIOT METOMBI, ITO3BOJISIONINE CYHTHIBATH
uH(OPMAITNIO, BBOAUMYIO TTOJIH30BATEIICM

string str;

str = Conscle.ReadlLine();

Console.WritelLine("ss sBEAn cTpoky: + str);



B nmanHOM mnpuMmepe CTpOKa, BBEIECHHAs II0JIb30BATEIEM, CUMUTBHIBACTCSA B
MEPEMEHHYIO Str, 3aTee OCYyIIECTBIsIEeTCs €€ BbiBOJ. HaOepuTe NaHHBIM mpumep B

cpeae VS u u3yuure KoJI.

3. ObopynoBaHue U MaTepUabl

Jlns  BeIMONMHEHUST J1a00paTOpHON pabOTBHl PEKOMEHIYETCS HCIOIb30BaTh
NePCOHANBHBI KOMITBIOTEP CO CIEIYIOUIUMH XapaKTepUCTUKAMU: 64-pa3psIHbIii
(x64) nponeccop ¢ TakToBoi yactoroi 1 I'T'i u Beiie, onepaTuBHas naMsTh — 1 ['0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpadmueckoe
ycrpoiictBo DirectX 9. TlporpammHoe oOecrieueHHe: OMNEpalMOHHAs CHCTEMa

WINDQOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beine.

4. Yka3aHus 110 TEXHUKE 0€30ITaCHOCTH

Texnuka 0€30maCHOCTH TpPH  BBHIMOJHCHHH  JTAOOpPATOpHOW  paboTHhI
OTIpe/IeTIsieTCsl OOIENPUHATON IS TIOJh30BaTeNIeld TEPCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIIBHO HE MPOU3BOIUTH PEMOHT IMEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJieHUue MPOrpaMMHOT0 00ECIEUeHHUs; B CIydae HEHCIPABHOCTH MEPCOHAIBHOTO
KOMIThIOTE€pPa COOOIIUTH 00 3TOM OOCITY)KHUBAIOLIEMY TEPCOHATY JIabopaTopuH; HE
KacaTtbCsl DJEKTPUYECKUX PO3ETOK METAIUIMYECKUMHU TpeIMeTaMu; pabouee MecTo
MOJIb30BATEIN MEPCOHATBHOTO KOMIBIOTEPA MTOJDKHO COJNIEPKAThCS B YUCTOTE, HE

paspeuiacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHHUMATD IIHUINY, HAIIUTKH.

5. MeTtoaurka u opsiI0K BHITIOJTHEHUS pa0OThI

1. Co3zpaiite KOHCOIBbHOE MPUIOKEHNE B COOTBETCTBUU C aITOPUTMOM,
MpeCTaBICHHBIM B JlabopaTopHOi padote Nel.
2. BrinosiHuTe MHAMBUIYAIBHOE 3a/1aHKE, BBITIOJIHMB BBIBOJ PE3yjIbTaTa C

MCITOJIb30BAaHUEM BCEX BO3MOXKHBIX ()OPMATOB, MTPEICTABICHHBIX B Ta0uIe 2.1.



UuanBngyanbHoe 3apaHue.

O6’b$1BI/ITC Tpe6yeMBI€ HepeMeHHBIG, SHAYCHUA HepeMeHHBIM I10JIB30BATCJIb
JOJIDKCH HpI/ICBaI/IBaTB B npouecce BBLITTIOJIHCHU I HpOI‘paMMBI (CIII/ITBIBaIOTCSI C
KOHCOJIM), BBIBEJUTE Ha 3KpaH C MCIOJIb30BAHMEM (POPMATHON CTPOKH 3HAUCHUS

MNCPEMCHHBIX U PE3YJILTAT BBIYUCIICHUA BBIPAKCHHA BO BCCX BO3SMOIKHBIX q)opMaTaxz

Bapuant BoipaxxeHue NIl BBIYUCICHU S
1. F=a_1+sin(b)—a-(x|+y5)
2. Se:tg(W111)+bt—l+y-w
X bt
3 R x=—2D pitox+fei 2
sin(f)

4. c=cos(gh)+b-\/q3—\x—y\/w
o. .

H :ig—h+cos(b)/hl—x—+¥

di7 4

6 Z:‘?'TS‘Jrc:os(y-f)—f—er
1. 35 a+Et

a_q=" -z+z-a-

a
8. AQ = i-cos(Zvcw) +G _la- a+sin(Zvew)
G 1 a
9. Se=vwill+sin(bt) = x+y-w
10 R_x=a-b+\/9—x+f-\i_2\
t

11. g:\/W-h+\b\-q3—cos(q3)+ylw
12. :

ee:g—h+d17/h—\/ +di7+h

13.
Zzez\/%+cos(y- f)—f—;tx




14.
t:§-2+sin(z-a)—a+ﬁ
a 4
15. 35 a—Zvcw
AO=——-y2Zvew+G _l-a—|——
G 1 a
16. a_b .
Zxy = —E +b—a_5-(sin(b) + y)
17. 6 . f1+ Et
ch=—-Jz +z-sin(f1)-
1 (f1) c
18. ch=cos(rx)-z+z- f1- E‘
rx
19. H = Kl+sink2)—k3+ [ K2
k3
20. Fy=a_1+[b-sin(a_1)- (x+y)|
21. _G_1=y1+ fyz+|ys- YT y2+y3‘
3
22. R=2sin(x) +2-y—4-x-y|+2
23. gli=t-z+ JZ- fl—fl;u‘
t
24. Y =Z -sin(z+x) + z/Z—w‘
X+ X
25. U= ‘rx—z‘+z-Y—YJrZ
rx

7. Coneprkanue oT4era u ero popma

OT4et mo 1abopaTopHOi paboTe TOKEH COACPIKATH:

1. Homep u Ha3BaHue 1a00paTOPHON pabOTHI.

2. llem mabopaTopHO# pabOTHI.

3. OTBeTHI HA KOHTPOJIHHBIE BOMTPOCHI.




4. DkpanHble (GOpMBI M JUCTUHI MPOrPAMMHOrO KOJa, IOKa3bIBAOIINE
MOPAJIOK BBIOJHEHUS Ta00paTOPHOU padOThI, U PE3YJIbTaThl, IIOJYyUYEHHBIE B X0/I€ €€
BBITIOJTHEHUS.

OT4er O BBIMOJHEHUU JTAOOPATOPHON pPabOThl B MUCBMEHHOM BHJIE CHAETCS

IIPETI01AaBATEIIIO.
8. KoHTponbHbIe BOIPOCHI

1. Kak oopmiisieTcss KOMMEHTapHii?

2. Kakue QpyHKIIMU UCTIONIb3YIOTCS U1l BBIBOJA HH(GOPMAIIMKU B KOHCOJIb?

3. Kakue ¢pyHKIIUM UCTIONB3YIOTCS JJIs1 CYUTHIBAHUSI HH(GOPMAIIMHU C KOHCOIH?

4. Kaxkue hopmatsl BbIBOIA BbI 3HaeTe? ONMUILINUTE UX.

5. Kakoil kiacc conepKHUT CTaTUYECKHE METOJbl JJii KOHBEPTUPOBAHUS
3HaYeHUH U IpUBEIEHUS UX K TpeOyeMoMy THILY?

6. Kakoill imacc CcOOEpKUT CTaTHUECKHE METOAbl — MaTeMaTHYecKue

¢yukmmum? Yto Takoe yrmpapisIoNIue MOCiIe10BaTeIbHOCTH?
9. Criucok auTepaTyphl
JIJis1 BBITTOJTHEHUS TAOOPaTOPHOW pabOThI, TIPU TMOATOTOBKE K 3aIIUTE, a TAKKe

IJIA OTBCTAa HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIb30BATh CICAYIINC

uctounuku: [4], [7], [8].



JIABOPATOPHAS PABOTA 4. VIIPABJIEHUE IIOTOKOM
BBITIOJIHEHUA C UCITOJIb3OBAHUWEM OITEPATOPOB IF, SWITCH

1. lenb u conepkaHue

lens nmabGopatopHOil  pa®OTHI: U3YYUTHh  OMNEPATOPhI,  IO3BOJISIOLINE
OpPraHU30BBIBATH HEMOCIICIOBATEIIFHOE BBHITTOJTHEHHE IIPOTPAMMHOTO KOJIa.
3amaun 1a60paToOpHOM pabOTHI:
— HaYYHMThCS IPUMEHSTH YCIIOBHBI] omneparop Iif;
— HAY4YHMThCS IPUMEHSTH orepaTop Iukia for;

— HAYYUTHCS MIPUMEHSTH OllepaTopbl BeIOOpa switch.

2. TeopeTuyeckas 4acTh

2.1 YcnoBHBIN onepatop.

B npenpinymmx smabopaTopHbIX paboTax ObUIM PAacCMOTPEHBI  BOMPOCHI
nporpaMMHpOBaHus Ha s3bike C# C HCHOJB30BAaHUEM TOJIBKO IMOCIEAOBATEIBLHOIO
BBIIIOJIHEHUS ONIEPATOPOB MPOrPAMMBI.

B si3p1ke C# (kak u B OOJIBIIMHCTBE SI3bIKOB) MOKHO BBOJIUTH YCJIOBUS, IIUKIIBI,

BCTBJICHUA.



VYcnoBubiit onepatop B C# MO3BOJISIET OPraHU30BaTh YCIOBUE THIA «ECIH ...,
TO ..., HIHA4E ...».
CuHTaKcHC YCIOBHOTO OIepaTopa:

It (ycrosue)
onepamop
[else if (ycrosue)

onepamop

else

onepamop]
B 1aHHOM CHHTAaKCHCE onepamop MOXKET OBITh COCTaBHBIM OIEPATOPOM
(rpymma omepaTopoB s3bIKa, 3aKIOYEHHbIE B (UIYpHBIE CKOOKH). YCIIOBHBIM
OIepaTop COJACPIKUT TOJILKO OJHO 00s3aTeNIbHOE 3ape3epBrpoBaHHoe ciioBo — if. Bee
OCTallbHbIe KOHCTPYKIMH HE SBJISIOTCA 00sA3aTeIbHBIMA (B CHHTaKCHYECKOM
OIMHMCAaHUH Ha 3TO YKa3bIBAIOT CKOOKH [ ]).

[Tpumep ucnonb30BaHUs YCIOBHOTO OIepaTopa:

inta =100, b=13, c =23, d =0, e =0;

if (a == 100) // Ecnn a pasHo 100
; // Ysennuusaem b Ha 1000
b += 1000;
else if (a < 100) // wHaue ecnu a meHbwe 100
v // wamernsem zHaqvenuwe d
d=b+ c;
// W W3MEHAEM 3Ha4YeHwe e
§ e=a+b;

else // wHauye (OCTanbHuE BapuWaHTH HE NPEeAyCMOTPEHHHE NEPBLIMA ABYMA YCNOBUAMM)
: // edtkbxbdftv a Ha 1
at+;

/7 NpoACNXaeTCA NoCNefoBaTe/IibHOE BHNOAHEHWE NpPOrpamMMvb

Console.WritelLine("{@}", a);

B npeacraBieHHOM mpuMepe cHayajga MPOBEPSETCS SBISIETCS JU 3HAYEHHUE

nepemMeHHou a pasHbM 100.



1. Eciiu «/la», TO BBINOJHSETCS €IMHCTBEHHBINM omepaTop (yBeindeHue b Ha
1000). Ha 3ToM BBINOJHEHUE BCETO YCIOBHOI'O ONEPATOPA 3aBEPUICHO U Mporpamma
MEPEXOJAUT K BBIMIOJIHEHUIO ONEPaTOpPOB, CIEAYIOIIMX 3a HUM, TO €CTh K BBIBOIY
3HAYEHUA a.

2. Ecnu nmepBoe yclioBUE HE BBIITOJIHUIIOCH, IPOBEPSETCS BTOPOE — SIBISIETCS JIH
a wmenbmie 100 (konctpykuus else if). Ecim 3To yTBep)KACHHE WMCTHHHO, TO
BBITMIOJHSAETCS COCTaBHOM OIepaTop, COCTOALIMH U3 JBYX — M3MEHEHHE 3HAUYCHMI
nepeMeHHbIX d U €. 3aTeM OCYIIECTBIISICTCS IEPEX0/l K BHIBOAY TIEPEMECHHOIM a.

3. Ecniu He BBIMOJIHUIOCH HU OJIHO YCJIOBHE C OonepaTopoM if, To BeIMOIHSAETCS
orepaTop, YKa3aHHBIN Iociie 3ape3epBUPOBAHHOrO cioBa else. B qanHom ciyyae 310
HECOCTaBHOM orepaTtop (a yBelnyuBaercs Ha 1), mo3ToMy (GUrypHbIE CKOOKH MOXKHO
HE TUCaTh.

Bo Bceli 3To# KOHCTPYKIMH TOJbKO omepaTtop If siBiseTcst 00s3aTeIbHBIM.
Kounctpykiuii else if moxer ObITh J1000€ KomuuecTBO, a If u else — Toxbko Mo
OJTHOMY.

Emie ogun npumep yciaoBHOTO orepaTopa:

int a = 100;

if (a >= 100)
f
1

}

vle.Writeline("3nauenne nepemenncit a Bonbwe wnn pasHo 160");

B nanHOM ciydae BBIBOJI B KOHCOJIb BBITIOJIHUTCS TOJIBKO €CJIU a O0Jiblie Tu00
paBHo 100.MHave ycnmoBHBIN omepaTop HUYETO HE BbiBeneT. DUTypHBIE CKOOKH B
JAHHOM MPUMEPE MOKHO OMYCTHUTh.

OOpature BHHMMaHHE, YTO HJisi TPOBEPKHM HA PABEHCTBO HCIOJIB3YETCS
omepatop ==, a He =. 3HAK «paBHO» wucnoib3yercs B C# nns npucBavBaHUs
3HaueHuil. CielyeT NOHUMAaTh, YTO YCIOBHOE BBIpAXEHUE, CTOSAIIEE B KOHCTPYKIUU

If moypKHO BO3BpamaTh OyJIeBO 3HAUCHHE.

Hanpumep, cneayroniuii yCioBHBIN oriepatop Bceraa OyJaeT BITOIHITHCA

else



2.2 Oneparop BeIOOpa.
CunTakcuc oneparopa:

switch (nepem)

{

case xoncmanmal.
onepamop _1;
break;

case xoncmamma? .
onepamop _ 2;

break;

default :
onepamop _ N,
break;

B nanHOoM omepaTope OCyIIECTBIsIETCS BBIOOp orepaTopa (KOTOPBI MOXKET

OBITh COCTaBHBIM) B 3aBUCHMOCTH OT 3Hau€HHUA NepeMeHHOU nepem . Ecnu nepem
paBHA 3HAYEHUIO koHcmanmal, TO BRIIONHUTCA onepamop _1, ecnmu xoncmanma?2 —

onepamop _ 2, u T.A. Ecnu HU OJTHO 3HaYeHHUe, YKa3aHHOE B KaKOM-TTHOO omeparope

case, He COBNAJO CO 3HAYEHUEM nepeM, TO BBINOJHHUTCS ONEpaTop, YKa3aHHBIM B

cexuuu default . BHyTpu kaxoii cexiuu case cienyeT ykazaTh oneparop break, KoTopsrii
MPEeIOTBpAIIAeT MPOBEPKY IPYTUX YCIOBUM MOCTE BBHITTOJIHEHUS JAHHOTO OIepaTopa.
Crnenyer oOpaTUTh BHUMAHHUE, YTO B CEKIUAX CASE cIeAyeT MCIOJb30BaTh TOJIBKO
KOHCTAHTHI (ITEpEMEHHBIC HE JTOMYCKAIOTCS ).

[Tpumep ucmonbp3oBaHue oneparopa switch ... case:



// OpraHmzayvs OTBEeTa Ha AeNCTBXE NOAL30BaTenAa:
A
string text = "1 - Busog rpynnm \n" +
"2 - Busop damunuu npenopasatensa \n" +
L

"3 - BuBop HassaHuAa npegmeTa \n" +
"4 - Busoa npuseTcTsMAa \n";

Console.Write(text + "Bsegure xomaway > ");
int result = Convert.ToInt32(Console.ReadLine());

switch (result)
{

case 1: { Console.WriteLine("WCTH - 101"); break; }

case 2: Console.WriteLine("Huxonaes Esrenun MsaHoBuwy"); break;

case 3: { Console.Writeline("TexHonoruu nporpammuposanns”); break; }
case 4: Console.WriteLine("Mpueet !"); break;

default: Conscle.WriteLine("Hegonycrumuit sapuant !!!"); break;

}

N3yunre npeacTaBlIeHHbIN IPUMEDP CAMOCTOATEIBHO.

4. O0opyaoBaHUE U MaTepUaIbI

Jlns BBIMOJHEHUs] J1Ta0OpaTOpHON pabOThl PEKOMEHAYETCS HCIOJb30BaTh
NEPCOHAIBHBIM KOMMBIOTEP CO CIEAYIOUIUMHU XapaKTepUCTUKaMU: 64-pa3psaHblil
(x64) nporneccop ¢ TakToBoM yactotror 1 I'T'11 u BeIIe, onepaTuBHas maMmsTh — 1 '0 u
BbIllIe, CBOOOJHOE JMCKOBOE TMPOCTpaHCTBO — He Menee 1 I'6, rpaduueckoe
yerporictBo DirectX 9. TlporpamMmHoe oOecriedeHne: OINepaldoHHas CHUCTeMa

WINDOWS 7 u Beie, Microsoft Visual Studio 20112 u Beie.

5. Vka3zaHus 1o TeXHuKe 0€3011acHOCTH

Texnuka  0€30MacHOCTH TPHU  BBIMOJHEHUH  JTAOOpATOPHON  pabOTHI
ompesensieTcss OOMIETPUHATON MJisi TOJb30BaTeNiel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIbHO HE TTPOM3BOIUTH PEMOHT MEPCOHATBHOTO KOMIBIOTEPA, YCTAHOBKY
U yJajeHue MporpaMMHOTO OOECTICUCHHUS; B CITydyae HEUCIPABHOCTH MEPCOHAIBHOTO
KOMITbIOTEpa COOOHTUTH 00 ATOM OOCITYXKHMBAIOIIEMy IEpPCOHANy J1abopaTopuu; HE
KacaTbCsl DIEKTPUYECKUX PO3ETOK METATUTMYECKUMHU TpeIMeTaMu; pabouee MecTo
MOJIB30BATEIISI TEPCOHATBHOTO KOMIBIOTEPA MTOJDKHO CONEPKAThCS B UYUCTOTE, HE

paspeuiacTcCAa BO3JIC IICPCOHAIBbHOI'O KOMIIBIOTCPA IIPUHUMATD IIHUIINY, HAIIUMTKH.



6. MeTronuka v OpsIIOK BBIIIOJIHEHHS pa0OThI

1.  CospaiiTe KOHCOJBHOE MPHIIOKEHUE B COOTBETCTBUHU C aJITOPUTMOM,
MpeCTaBIECHHBIM B JlabopaTopHOi padote Nel.

2.  BpmosHWTE MHAMBHIYAbHOE 33a1aHne. Bo Beex 3aaHUSAX TIEPEMCHHBIE
X, Y ABISAIOTCS BEIIECTBEHHBIMU U BBOJISATCS MOJIb30BaTeeM. KomuecTBo
clIaraeMbIX TaK)Ke BBOJIUTCS IMOJIb30BaTeneM. [IporpaMma JT0KHA BEIBECTH CYMMY

3a1aHHOTI'O 4YHCJia 4YJICHOB ITOCJICI0BAaTCIBbHOCTH.

MHouBnayanbHoOe 3agaHue.
[lepen BbIMONHEHWEM 3aaHust TpeOyeTcsl CaMOCTOSITEIBLHO OMPEACIIUTh
3dKOHOMCPHOCTHb U3MCHCHUA YJICHOB ITOCICIOBATCIILHOCTH, l1T06I>I MMPUMCHUTH IUKII,

YCIIOBHBIH OoIepaTop WM, €clii NoTpedyeTcs, onepaTop BeIOOpa.

BapI/IaHT BBIpa}KeHI/Ie JJI1 BBIYUCIICHUSL
1 o sind(Y)  sin®(X?) sin’(Y3)  sin®(X?)
=— + — + —...
1-3 3-5 S5-7 7-9
2 1 X Y? X3 Y4
= - + - + —...
1.3.5 2.4.6 3.5-7 4.6-8 5.7-9
2 4 6 8
3 S X2 ¥t Xt oyt

1.3 3.5 5.7 7.9

4 YZ2.X Y2.X4 X4.y® X8.y®
Z = — + — +...
2 4 6 8
5 A sin(X)-1g(Y) In(X3)-cos(Y?) sin(X®)-lg(Y® In(X")-cos(Y*
T 3! j 5! " 7! o
6 X YZ Xx® y#
Z=1-—+——-——"+—"—... (B 3HaMeHarese (aKTopHuam)
2 6 24 120
7 Y- X2 X.Y® Y- X* X.¥°
S=-— + - + —...
1-3 2-4 3-5 4.6
8 sin(X?) cos(Y®) sin(X*) cos(Y>)
=1- + - + —...
2 3 4 5
9 1 X X2 X3
Z = — + — +...
1.3 24 35 4.6
2 4 6 8
10 Z= X~ _ Y + X=X +...

1.3 3.5 5.7 7.9




11 X -sin(Y) X3.cos(Y?) X>°-sin(Y3) X7.cos(Y?)
= - + - + -
1.2 3-4 5-6 7-8
12 X Y3 x> Y!
p=- + - + -
1.2.3 3-4.5 5.6-7 7-8.9
13 sin(X2)+Y cos(Y3)+ X sin(X*)+Y cos(Y®)+ X
2 3 4 5
14 Y2+ X YZ2-X% X44Y0 X8_y®
Z = - + — +...
1.2 2-4 4.6 6-8
15 _ cos(X)-sinZ(Y)+cos4(X)-sin3(Y) cos5(X)-sin6(Y)+
1.2 3-4 5.6
16 sin(Y)- X2 . X -cos(Y3) sin(Y)-X* . X -cos(Y?)
1.3 2-4 3:5 46
17 ,__t9(V)-ctg(X?) tg(X)-ctg(Y) tg(¥)-ctg(X") tg(X)-ctg(Y") _
1.3 2-4 35 4-6
18 1 X Yy X% y¢
- -
11 21 31 41 5l
19 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
T T
20 YZ. X YZ.X4 X4 Y® X8.y®
= - + - +...
2+1 42 6+4 8—-6
21 1-cos(Y) Y +cos?(X) X2-cos’(Y) Y3+cost(X)
Z=1+ = + - +
1-.3-5 2-4-6 3-5-7 4.6-8
22 X-Y Y%-X? X3-Y% Y4-X*
Z= - + - + ...
1-3 2-4 3-5 4.6
23 1-cos(Y) Y +cos?(X) X2-cos’(Y) Y3+cost(X)
Z=1+ = + - +
1-.3-5 2-4-6 3-5-7 4-6-8
24 (X -Y)? (Y-X)* (X-=Y) (Y-X)8
Z= - + - + ...
1-3 3-5 S5-7 7-9
25 . YZ.sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y®)- X8
2 4 6 8

7. Comeprkanue oT4era u ero popma

OtyeT no nabopaTopHOi paboTe JOKEH COAEPKaTh:

1. Homep u Ha3BaHue 1a00paToOpHOMl pabOTHI.

2. e mabopaTopHO# pabOTHI.




3. OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.

4. DOkpanHble (GOpMBI M JUCTUHI MPOrPAMMHOrO KOJa, IOKa3bIBAOIINE
MOPSAJIOK BBIMOJIHEHUS Ta00paTOPHOM pabOThL, U PE3yabTaThl, MOJYYEHHBIE B X0J1€ €€
BBITIOJTHEHUS.

OT4eT O BBINOJHEHUU JAOOPATOPHOM pabOTHl B MUCBMEHHOM BHUJE CHAECTCS

IIPETIOAABATENIO.

8. KoHTponbHbIe BOIPOCHI

1. Kak opopmitsieTcss KoMmMeHTapHii?

2. OnumuTe CUHTAaKCHC YCJIOBHOro ormeparopa. Kakue wyactu gaHHOTO
orepaTopa sBISIOTCS 00s13aTEIbHBIMU?

3. Onumure CHHTAaKcuc omneparopa BbiOopa. [losicHutre nouemy cienyer
MCIIONIb30BaTh oreparop break BHyTpH Kaxkaoro BeIOODA.

4. MoxHo nu ¢ nomonipto for peanmzoBath OeckoHeunbldt nmkn? [losicHuTe

OTBCT Ha IIpUMCpax.

9. Criucok auTepaTyphl

J171st BEITIONTHEHUS JTa0OpaTOPHOM pabOThI, TPH MOATOTOBKE K 3aIUTE, a TaKXKe

IJIA OTBCTAa HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIb30BATh CICAYIINC

UCTOYHUKU: [2-4].



JIABOPATOPHAS PABOTA 5. VIIPABJIEHHUE IIOTOKOM
BBITIOJIHEHUA C UCITOJIb3OBAHUWEM OIIEPATOPA IUKIJIA FOR

1. lenb u conepkaHue

lens nmabGopatopHOil  pa®OTHI: U3YYUTHh  OMNEPATOPhI,  IO3BOJISIOLINE
OpPraHU30BBIBATH ITUKINYECKOE BHIMOJHEHUE TPOTPAMMHOTO KO/a.
3amaun 1a60paToOpHOM pabOTHI:

— HAYUYHUTHCA IPUMCHATH OIICPATOP HUKIIA for Bo BnoKeHHBIX OUKIax;

2. TeopeTuyeckas 4acTh

[{MKIBI  TO3BOJIIOT  BBIIOJHATH  ONPENCIECHHYI  IOCJIEI0BATEIBHOCTh
OIIEPaTOPOB JI0 TEX IMOpP, MOKA BBIMOIHACTCS HEKOTOpoe ycioBue. Kaxaplii «Kpyr»
BBITIOJTHEHHSI 9TOTO OJI0KA HA3bIBACTCS UTEPAIIUCH.

CHUHTaKCHC OllepaTopa:

for (unuyuanuzamop; ycnosue, umepamop)

onepamop

UHUYUAIU3aMOp — BBIPAXKEHUE, BBINOJHAEMOE IIEpe] IEPBOM HTepaluen

IIUKJIA.



ycrogue — BhIpaXeHUE OyJEeBOro THUMA, KOTOPOE MPOBEPAETCS NEpes Kaxaou
utepanueil. Ecam OHO HMCTHHHO TO WTEpauusl BBINOJIHAETCS, HHAY€ — LUK
3aBEepILIACTCS.
umepamop — BbIpRXXEHHE, BBIYUCIISIEMOE MOCIE KaXKI0M UTEPaLIUU.

[Mpumep npumenenus oneparopa 1ukia for (mpumep 1):

f*
/

i * BuUMCAUTBD Cymmy uucen oT 1 po 1000

/ B eM MepemMeHHy®, Ko XPaHWT 3SHaJeHW YMMB SMCe)
// OBvasnsem nepemeHHy oTopas xpa aueHue cy cen

System.Int32 Sum = @;
// ObvaBnaem CHEeTYMK UUKNa
int i;

for (i = 1; i <= 1000; i++)
Sum += ij;

N3yunrte KoJ caMOCTOSTENBHO (co3/1aiiTe Takyto nporpaMMmy B VS). Emie onun

IpUMep sl CAMOCTOSTEIBHOTO U3ydeHus (pumep 2):

/'
¥ BHMMCANTBE CyMMy BCeX 9ucen, aenauuxca Ha 3 bes ocrarka
* M HAXOAAWMXCA B avanaszode ot 1 Ao 1000000

“/

long Sum = @;
int i;

for (1 = 1; i <= 1000000; i++)
if (1 % 3 == 0)
Sum += i;

[Tpumep, oToOpaXkaroIIHii BO3SMOKHOCTh TPUMEHEHUS uTeparopa (rmpumep 3):
FE -

* BUUMCAWTE CYMMy BCEXN YMCERN, OenAmMxcA Ha 3 bes ocTaTka
¥ M HaXogAwMxcAa B gWanascHe oT 1 go 1828888

& f

long Sum = 8;
int 1i;

for (1 = 8; 1 <= 18888808; i += 3)
Sum += 1;

OOpatuTe BHUMaHHE, YTO MPUMEPHI 2 U 3 PEIIAIOT OJHY U TY XKe 3a7ady.



3. ObopynoBaHue U MaTepUabl

Jlis  BoIMONMHEHUS J71a00paTOpHOM pabOTHl PEKOMEHIYETCS HCIOIb30BaTh
MEPCOHANBHBI KOMITBIOTEP CO CIEAYIOIMMHU XapaKTepHCTUKaMu: 64-pa3psaHblid
(x64) npoueccop ¢ TakToBoM yactoror 1 I'T'11 u BeIlIe, onepaTuBHas namsTh — 1 ['0 u
BbIllIe, CBOOOJHOE MAMCKOBOE NpPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. TlporpammHOoe oOecrneueHHe: OmeEpalMoHHas CcHCcTeMa

WINDQOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beine.

4. Yxa3zaHus 0 TeXHUKE 0€3011aCHOCTH

TexHuka  0€30MAaCHOCTH TPU  BBINOJHEHUU  JIAOOPAaTOpPHOH  pabOTHI
onpesensieTcss OOMIENPUHATON MJisi TOJIb30BaTeNel MEePCOHATBHBIX KOMITBIOTEPOB.
CamocCTOATENbHO HE IPOU3BOAUTH PEMOHT MEPCOHAIBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJeHHe MPOrpaMMHOTO 00ECIeueHus; B CIy4yae HEMCIPABHOCTH MEPCOHAIBHOTO
KOMITBIOTEpa COOOIIUTh 00 3TOM OOCITYKMBAIOIIEMY MEepCOHANy JIabopaToOpuH; He
KacaTbCs DJIEKTPUYECKUX PO3ETOK METaUIMUECKHUMH TMpeaMeraMu; pabouee MecTo
M0JIb30BATENsl MEPCOHAIBHOIO KOMIBIOTEPA JOJKHO COAEPKATHCS B YHUCTOTE; HE

paspenaercs BO3Jie IEPCOHAIBHOIO KOMIIBIOTEPA IPUHUMATD ITUIIY, HAITUTKH.

5. MeToiuka v MOpsI0K BBITIOJTHEHUS PaOOTHI

Heobxomumo MoauduupoBath NPHIOKEHHE, pa3pabOTaHHOE B paMKax
nabopaTopHoit paboTsl Ned creatronm oOpa3zom:

1. Tlporpamma noDKHa 3alMpOCHTh WCXOJHBIC JAaHHBIC ISl BBIYHCICHUS
BBIPAKEHUSI.

2. [Iporpamma BeIUKCTSIET BEIPAKEHNE U BHIBOJIUT PE3YIIbTAT.

3. 3arem mporpamMma CHOBa 3allpallMBacT BBOJ WCXOMHBIX JAHHBIX M ITUKII

MTOBTOPSIETCH.



C ucnonp3zoBaHueM LMKIA for opraHu3yiTe yKa3aHHOE MMOBEJEHUE TPOrPAMMBI
U CAMOCTOSITENIBHO ONpPEAEIUTE KOMaHAy, KOTOpasi MPUBEAET K 3aBEPUICHUIO padOThI
nporpamMmbl  (HampuMmep, Haxkara KiaBuina «EScape», mnosb3oBaTenb —JOJIKEH

OTBETUTH Ha BOIpoc «I[IpoomkuTh?» U T.11.).

WHaouBmnayanbHoe 3agaHue.
B KauCCTBC I/IHI[I/IBI/II[yaHBHOFO 3a1aHUA HCO6XOI[I/IMO N3MCHUTH KOO U3

nabopatopHoit paboThl No4.

7. Coneprxkanue oT4yera u ero opma

OTuet o 1abopaTopHOii paboTe TOMKEH COACPKATD:

1. Homep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenu naGopaTtopHOil pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

4. DkpaHHble (GOPMBI W JHCTHHI MPOTPAMMHOTO KOJa, ITOKa3bIBAIOIINE
HOPSIOK BBIITOJIHEHUS JTAO0OPaTOPHOH pabOTHI, U Pe3yabTaThI, OJyYeHHBIC B X01IE €€
BBITTOJTHCHHSI.

OT4eT O BBHINIOJHCHHUH JIAOOPATOPHOW padOTHI B NMHUCHMEHHOM BHUJE CHACTCS

IMPpCIIoaaBaTClIto.

8. KoHTpomnpHbIE BOTIPOCH

1. Kak opopmisieTcst KommeHTapwii?

2. B paznene «Teoperndyeckoe 000CHOBaHWE» MPHUBEACHBI MpuMepsl 1, 2 u 3.
[Touemy B mpumepax 2 u 3 I IepeMeHHOW SUM BBIOpaH Tuml long, XoTs B mpuMepe
1 nis Sum BeIOpaH THN int? OGOCHYHTE OTBET.

3. OnerMre CUHTAKCHUC omeparopa 1uk:ia for.

4. Moxno 51 ¢ nomonipto for peanuzoBaTh OeckoHeuHbld HUKI? [losicHuTe

OTBET Ha IPUMEPAX.



9. Cniucok nuTeparypsl

JIsist BBITIOJIHEHUS Ta00paTOPHOM pabOThl, MPHU MOATOTOBKE K 3aIUTE, a TAKkKe
JUIsl OTBETA HA KOHTPOJIBHBIE BOIIPOCHI PEKOMEHAYETCS HCIOJIb30BaTh CIEAYLIUE

uctounuku: [3], [7].



JIABOPATOPHASI PABOTA 6. VIIPABJIEHHUE IIOTOKOM
BBITIOJIHEHHMA C UCITOJIB3OBAHUEM OITEPATOPOB WHILE

1. lenb u conepkaHue

lens nmabGopatopHOil  pa®OTHI: U3YYUTHh  OMNEPATOPhI,  IO3BOJISIOLINE
OpraHU30BBIBATH HEMOCIIEOBATEIIFHOE BBHITTOJIHCHHE IMPOTPAMMHOTO KOJIa.
3amaun 1ab0paTopHOU pabOTHI:
— HaYYHMThCS IPUMEHSTD ONepaTop IMKIIA ¢ peaycioBueM While;

— Hay4YUThCS IPUMEHSTH OTIepaTop HUKJIA ¢ moctycioBueM do ... while.

2. TeopeTuyeckas 4acTh

[Muxkn while moxox wa for Tem, dYro sBiISEeTCA KOHCTPYKIHECH C
HpeABAPUTEIBLHON MPOBEPKON YCIOBHsI MPOAOIDKEHHs IMKia. Ho cMHTakcuC IuKiia
while 6onee nakoHnveH:

while (ycrosue)

onepamop
B nanHOM cuHTakcuce onepamop MOXKET OBITh COCTAaBHBIM OIEPaTOPOM

(rpynma onepaTopoB s3bIKa, 3aKJIIOUCHHBIC B (DUTYPHBIC CKOOKH).



Crnenyer monumartb, 4yto While wcmonp3yercss mns 3apanee HEH3BECTHOTO
KOJINYECTBA MIOBTOPHBIX BHITIOJIHEHUH ONIEPaTOPOB.

[Tpumep BoImoONHEHUS HHKIA (TpuMep 1):
* Uaxkn ByaeT BMNONHATBCA NOKa nonb3csatens He sseger O
bool Stop = false;

int chislo;

while (!Stop)

{
Console.Write("Bsegute yucne > ");
chislo = Convert.ToInt32(Conscole.ReadlLine());
if (chislo == 9)
: Stop = true;
}

Omnepatop break yxe BCTpedalicss B KOHCTPYKIIMH case omneparopa switch s
BbIxosia u3 case. Ho break wacro mpumensercs BHyTtpu 1ukios for, while u do ...
while. JlaHHBIN omepaTrop MpephIBacT BHITIOJHEHUE IUKJIA U TEpeAacT yIpaBICHHUE
orepaTopy, CICIYIMEMY 3a IIUKIOM.

[Tpumep, BBIMOTHSIONIMN TO e camMoe, 4yTo U npumep 1 (mpumep 2).

/*

£ F Uukn ‘5)’1],6" BHINOAHATBCA MOK3a NONb30BaTeNb He BBEEAeT ©

» /

bool Stop = true;
int chislo;

while(Stop)
{
Console . Write("Beegute 4ucno > “);
chislo = Convert.ToInt32(Console.Readline());
if (chislo == 0)
: break;
}
CrnemyeT oOpaTUTh BHUMaHWE, YTO IHUKJ SIBISCTCS OCCKOHEYHBIM (JIOTHYCCKAast
nepeMeHHass StOp Bcerga sBisieTcss true), HO BBIOJIHEHHE IMKJIA BCE PaBHO

MIPEPBETCS, €CIIN MOIb30BaTelb BBeeT 0.



Omnepatop continue Take MPUMEHSIETCSI BHYTPU IMKJIA — OH OCTaHABIIUBACT
BBIIIOJIHEHUE TEKYIIEH WTEpalMM M HEMEIJICHHO TMEPEXOAUT K BBINOJHEHUIO

CIEIYIOLIEH UTEepALIUH.

3. ObopynoBaHue U MaTepUabl

Jlns  BeIMONMHEHUST J1a00paTOpHOM pabOTHl PEKOMEHIYETCS HCIOIb30BaTh
NePCOHANBHBIM KOMITBIOTEP CO CIEIYIOUIUMH XapaKTepUCTUKAMU: 64-pa3psIHbIii
(x64) nponeccop ¢ TaktoBoit yactoroi 1 ['T'1 u Beiie, oneparuHas namsath — 1 ['0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpadmueckoe
ycrpoiictBo DirectX 9. TlporpammHOoe oOecrnieueHHe: OIepalMoHHas CHCTeMa

WINDQOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beine.

4. Yka3aHus 110 TEXHUKE 0€30ITaCHOCTH

Texnuka 0€30maCHOCTH TpPH  BBHIMOJHCHHH  JTAOOpPATOpHOW  paboTHhI
OTIpe/IeTIsieTCsl OOIENPUHATON IS TIOJh30BaTeNIeld TEPCOHAIBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIIBHO HE MPOU3BOIUTH PEMOHT IMEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJieHUue MPOrpaMMHOT0 00ECIIEUeHHsT; B CIydae HEUCIIPABHOCTH IEPCOHAIHLHOTO
KOMIThIOTE€pPa COOOIIUTH 00 3TOM OOCITY)KHUBAIOLIEMY TEPCOHATY JIabopaTopuH; HE
KacaTtbCsl DJEKTPUYECKUX PO3ETOK METAIUIMYECKUMHU TpeIMeTaMu; pabouee MecTo
MOJIb30BATEIN MEPCOHATBHOTO KOMIBIOTEPA MTOJDKHO COJNIEPKAThCS B YUCTOTE, HE

paspeuiacTCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHHUMATD IIHUINY, HAIIUTKH.

5. MeTtoaurka u opsiI0K BHITIOJTHEHUS pa0OThI

1. Co3znaiiTe KOHCOJIBHOE MPUJIOKEHHE B COOTBETCTBUH C aITOPUTMOM,
MpeCTaBIECHHBIM B JIabopaTopHoi padote Nel.
2. BeimomauTe MHAMBUyAIbHOE 3aaHue. Bo Beex 3amaHusax mepeMeHHbie X,

Y SBISIOTCS BCIICCTBCHHBIMM H BBOJATCA IIOJIB30BATCIICM. KomnnuecTBo



claraeMbIX TOJIb30BaTelieM He BBoAuTcsa. [Iporpamma pomxkHa padoTaTh CHEAYIOUIUM
o0Opazom:

— TMOJIH30BATEIII0 BEIBOJUTCS MPUTIIAllIeHUE Ha BBOA X U Y,

— II0JIL30BaTEIb BBOAUT X U Y

— MporpaMMa Ha4MHAET PacyeT CyMMBI, IIPU 3TOM BBIBOJMTCS pe3ybTatT
pacuera, OJIyYEeHHBIN Ha KaXX0M UTepaluu;

— CHayvaJia BBIBOAUTCS HOoMep utepainuu (1) u cymma 1-ro cimaraemoro,
3aTeM MporpamMma OCTaHABIMBACTCS M HKJIET BBOJA KOMaH/IbI moJjib3oBaTes (1
— IPOJIOJKUTh, O — IPEKPaTUTh pacyeT);

— €CJIM TOJB30BaTellb MPOJOJKAET, BEIBOAUTCS HOMEp UTepanuu (2) u
CyMMa 2-X cJlaraéMbIX M CHOBa MpOTpaMma >KJIeT KOMaHJbl T0JIb30BaTeNs, U
T.]I.

3. HporpaMMa HE JOJI’KHA HUCIIOJIb30BaTh LIMKJI for.

WHaouBmnayanbHoe 3agaHue.
Hepezx BBIIIOJIHCHUEM  3aJIaHUA Tpe6yeTc;1 CaMOCTOATCIIBHO OIIPCACINTD
SaKOHOMepHOCTB N3MCHCHUA YJICHOB IIOCJIICAOBATCIbHOCTH, LIT06I>I HpHMCHI/ITb IITHKII,

YCIJIOBHBIN OIEpaToOp WU, €CIIU MOTpedyeTcsi, oneparop BeIOOpA.

Bapuant | Beipaxkenue 1151 BBIYMCICHUSA
1 X Y2 X® Yv4
Z=1-_—+ _——_+__ —... (B3HameHarelne pakropuan)
2 6 24 120
2 Y-X?2 X.¥Y3 Y.X* X.Y°
S=-— + - + —...
1.3 2-4 3-5 4.6
3 sin(X?) cos(Y3) sin(X*) cos(Y>)
=1- + — + —...
2 3 4 5
4 1 X Xz X3
l=—— + - + ...
1.3 2.4 3.5 4.6
2 4 6 8
> sz Y +X Y + ...
1.3 35 5.7 7.9
6 X -sin(Y) X3.cos(Y?) X°.sin(Y®) X7-.cos(Y?)
=— + — + —...
1.2 3-4 5-6 7-8
7 X Y3 X?> Y'
p=- + - + —...
1.2.3 3-4.5 5.6-7 7-8-9




8 sin(X2)+Y cos(Y3)+ X sin(X*)+Y cos(Y®)+ X
=1- + —~ + -
2 3 4 5
9 Y2+ X YZ2-X% X44Y0 X8_y®
Z = - + — +...
1.2 2-4 4.6 6-8
10 _osind(Y)  sin®(X?) sin’(Y3)  sin®(X?)
j=- + - + —...
1.3 3:5 5-7 7-9
11 1 X Y? X3 Y4
Z = - + - + —...
1.3-5 2-4.6 3-57 4.6-8 5-7.9
2 4 6 8
12 z=X Y XY
1.3 35 5.7 7-9
13 Y2. X Y2. X% X*.y® X8.y°6
Z= — + - +...
2 4 6 8
14 _sin(X)-1g(Y) In(X3)-cos(Y?) sin(X°)-Ig(Y®) In(X")-cos(Y*)
T 31 } 5! i 7! o
15 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
T a
16 1-cos(Y) Y +cos?(X) X2-cos’(Y) Y3+cos*(X)
Z =1+ - + - +...
1.3-5 2-4-6 3-5-7 4.6-8
17 X-Y YZ-X? X3-y3 Yy4_-X*
= - + - + ..
1.3 2-4 3-5 4.6
18 1-cos(Y) Y +cos?(X) X2-cos’(Y) Y3+cost(X)
Z=1+ - + - +...
1.3-5 2.4.6 3.5.7 4.6-8
19 (X=Y)2 (Y-X)* (X=-Y)® (Y-X)
Z = — + — +...
1-3 3-5 S5-7 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>)
=— + — + —...
1.3 2.4 3.5 1.6
23 __tg(V)-ctg(X*) tg(X)-ctg(Y") tg(v)-ctg(X*) tg(X)-ctg(Y®)
1.3 2-4 3-5 4-6
24 1 X YZ X3 Yy*#
T
11 2t 31 41 5]
25 YZ. X YZ.X4 X4 Y® X8.y©
Z= - + - + ...

2+1 4-2 6+4 8-6




/. ConeprkaHue oTyeTa u ero popma

OtueT no nabopaTopHOi paboTe JOKEH COAePKaTh:

1. Homep u Ha3BaHue 1ab0paToOpHOM paOOTHI.

2. llenu nabopatopHOil pabOTHI.

3. OTBeTHI HA KOHTPOJIHLHBIC BOIIPOCHI.

4. DkpanHble (GOPMBI M JUCTUHT MPOTrPAMMHOTO KOJia, TOKa3bIBAOIINC
TIOPSIJTOK BBITTOJIHCHHUS J1a00paTOPHOM pabOThI, U Pe3y/IbTaThl, MOTYYCHHBIC B X0/ €6
BBITIOJTHEHUSI.

OT4eT O BBIMOJHEHUU JAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIC CHACTCS

IMpCrioaaBaTCJIto.

8. KoHTpomnbpHbie BOIpOCHI

1. Kakoit nuki ipy4dme while waun for?

2. OnummTe cMHTaKcuC oreparopa while.

3. Onummure CHHTAKCUC YCIOBHOTO omepatopa. Kakme dYacth JaHHOTO
orepaTopa SBISTIOTCS 00s13aTSIIbHBIMU?

4. OnummMre CHHTAaKCHC orepaTopa BeiOopa. IloscHuTe modyemy ciemyet
UCIIOJIB30BaTh oneparop break BHYTpH Kask10ro BeIOOpA.

5. [Nosicante Ha3HaveHue ornepaTopos break u continue.
9. Crincok nuTeparypsl
JIJIs BBITTOJTHEHUS JTAOOPATOPHOU pabOThI, TIPU MOATOTOBKE K 3aIUTE, a TAKKe

IJIA OTBCTA HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIb30BATh CJICAYHINC

uctounuku: [3], [7].



JIABGOPATOPHAS PABOTA 7. VIIPABJIEHHUE IIOTOKOM
BBITIOJIHEHMA C UCITOJIb3OBAHUWUEM OITEPATOPA DO ... WHILE

1. lenb u conepkaHue

lens  nmabGopatopHO¥l  pabOTHI: HU3YYUTHb  OMNEPATOPHI,  IO3BOJISIOIIUE
OpPTaHM30BBIBAThH HETIOCICIOBATEILHOE BBHITTOJIHEHUE TIPOTPAMMHOT0O KOJIa.
3amaun 1a60paToOpHOM pabOTHI:
— HAay4YUThCS IPUMEHSTH OTIepaTop HUKJIA ¢ moctycioBueM do ... while.
— U3Y4YUTh 0COOCHHOCTH orneparopa do...while;
— HAy4YuThCA UCIOJB30BaTh omnepaTtop Iwmkiaa do...while mis pemeHus

MPAKTUYICCKUX 3aaa4.

2. TeopeTuyeckas 4acTh

Hukn do ... while momHOCTRIO TIOBTOPsieT (YYHKIIMOHAIBHBIE BO3MOXKHOCTHU
while, HO TpeamonaraeT MPOBEPKY YCIOBUS OKOHYAHUS IMKJIA TOCIE BBITOIHEHUS
Tesa nukiaa. To ecTh OJIOK OmepaTopoB Tela IUKJIA BCETJA BBIMOJIHHUTCS XOTS OBI
OJIUH pas3.

CunTakcuc oneparopa:



do

onepamop (onepamopot)

}

while (ycnosue);

[Mpumep ucnonb3oBanus ukia (mpumep 1):

[ * Uuxn ByaeT BHNONMATBHCA NOXA NONBBOBATENL He BBejeT 0

bool Stop = false;
int chislo;

do

3

1
onsole.Write("Beegute uucno > ");
chislo = Convert.ToInt32(Conscle.ReadLine());
if (chislo == @)

i Stop = true;
} while (!Stop);

3. O6opynoBaHue U MaTepUaIbI

Jlnst  BBIMONMHEHUs J1aOOpaTOpHOUW pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
MIEPCOHATBHBIN KOMIBIOTEP CO CIEAYIOUMMHU XapaKTepUCTUKaMU: 64-pa3psaHblii
(x64) nporneccop ¢ TakToBoM yactoroi 1 I'T'1 u BeIIe, onepaTuBHas naMsTh — 1 I'0 u
BhINIIE, CBOOOJHOE MAMCKOBOE MPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe o0OecricueHHe: OICpallMOHHAs CHCTEMa

WINDOWS 7 u Brrmre, Microsoft Visual Studio 20112 u Beiie.
4. Yka3zaHus 10 TEXHUKE 0€30IMaCHOCTH

TexHuka  0€30MacHOCTH TMPU  BBIMOJHEHUH  JTAOOpATOPHON  pabOTHI
omnpenensercss OOLICNPUHATON ISl MOJIb30BaTeNel MEePCOHANBHBIX KOMIIBIOTEPOB.
CamocCTOSTENIbHO HE MPOU3BOAUTH PEMOHT MEPCOHAIBLHOTO KOMIBIOTEPA, YCTAHOBKY

U yJlaJieHue MPOrpaMMHOr0 OOECIeUeHHUs; B CIy4ae HEUCIPABHOCTH MEPCOHAIBHOIO



KOMIIbIOTEpa COOOIIUTh 00 3TOM OOCTY>KMBAIOIIEMY TMEpCOHANy J1IabopaTopuu; He
KacaThCsl DJEKTPUUYECKUX PO3ETOK METAUIMYECKUMHU TpeaMeTaMu; padodee MecTo
MOJIb30BATENS MEPCOHATBHOTO KOMITBIOTEpA IOJDKHO COJEPXKAThCS B YHCTOTE;, HE

pasperniaeTcsi Bo3j€ MepCOHAIBHOIO KOMITbIOTEPA MPUHUMATD MHUILY, HAITUTKU.
5. Meroauka v MOpsA0K BBITOTHEHHS paOOThI

1. CoznaiiTe KOHCOJIBHOE NPWIOKEHHE B COOTBETCTBUHM C aJTOPUTMOM,
peCTaBICHHBIM B TabopaTtopHoit pabore Nel.
2. Brinonnute nnauBuayaibHoe 3a1anue. Bo Bcex 3a1aHUsX MEpEeMEHHBIC
X, Y SBASAIOTCS BEIIECTBEHHBIMU M BBOJATCS ToJib30oBaresieM. KomumdecTBo
cllaraeMbIX IMojb3oBaTesieM He BBoauTcs. [Iporpamma nosmkHa paboTaTh Cleayonum
obpazom:
— TIOJIB30BATEII0 BHIBOJUTCS IIpUTJIalieHne Ha BBOA X U Y
— MOJIL30BaTENb BBOJIUT X U Y
— MporpaMMa HauYMHAET PacyeT CyMMBbI, IPU 3TOM BBIBOJAMUTCS PE3yJbTaT
pacuera, MOoJIy4eHHBIA Ha KaXK0W UTepaluu;
— CHavaja BbIBOJAUTCS HoMep utepainuu (1) u cymma 1-ro ciaraemoro,
3aTeM MporpamMma OCTAHABJIMBACTCS U XKJIET BBOJA KOMaH/IbI Mosb3oBatess (1
— IPOAOIAKUTH, 0 — MPEeKpaTUTh pacuer);
— €CJIM TOJIB30BaTellb MPOAOJIKAET, BEIBOAUTCA HOMEp UTepanuu (2) u
CyMMa 2-X cllaraéMblX M CHOBa MpOrpamMma >XKAET KOMaHIbl MOJIb30BATENs, U
T.J.

3. [Tporpamma He T0KHA MCIOJIK30BaTh UK for wim While.

MHamBuayanbHoe 3agaHue.

Heobxomumo wucmonb30BaTh WHIWBHIYAIbHOE 3aJaHWe W3 Ja0OpPATOPHOM

paboThl Neb.



/. ConeprkaHue oTyeTa u ero popma

OtueT no nabopaTopHOi paboTe JOKEH COAePKaTh:

1. Homep u Ha3BaHue 1ab0paToOpHOM paOOTHI.

2. llenu nabopatopHOil pabOTHI.

3. OTBeTHI HA KOHTPOJIHLHBIC BOIIPOCHI.

4. DkpanHble (OPMBI M JHUCTUHT MPOTPAMMHOTO KOJa, ITOKA3bIBAIOIIHE
TIOPSIJTOK BBITTOJIHCHUS J1a00paTOPHOM pabOThI, U Pe3yiIbTaThl, MOTYYCHHBIC B X0/I¢ €€
BBITIOJTHEHUSI.

OT4eT O BBIMOJHEHUU JTAOOPATOPHON pPabOTHI B NMUCHMEHHOM BHJC CHACTCS

IMpCrioaaBaTCJIto.

8. KoHTpomnbpHbie BOIpOCHI

1. Kakoit nuki styumie do...while nau while?

2. OnummTe cuHTaKcHC oneparopa do...while.

3. OnuimMTe CUHTAKCUC YCJIOBHOIO ormeparopa. Kakue YacTh JaHHOTO
oreparopa SIBJISIOTCS 0053aTeIbHBIMU?

4. OnumuTe CHHTAKCUC oreparopa BbiOopa. [loscHuTe mOYeMy cClieayeT
UCIIOJIB30BaTh oneparop break BHYTpH Kask10ro BeIOOpA.

5. Onemmmre cuHTakcuc oneparopa do ... while.

6. [TosicanTe Ha3HAUYeHHE orepaTopoB break u continue.

9. Crincok nuTeparypsl

J171s1 BBIMOJTHEHUS Ta00paTOPHOM pabOThl, MPU MOATOTOBKE K 3aIUTE, a TAKKE
JUI. OTBETa HAa KOHTPOJIBHBIE BONPOCHI PEKOMEHIYETCS MCIIOIb30BaTh CIICIYLINE

UCTOYHHKU: [6-8].



JIABOPATOPHASA PABOTA 8. KJIACCBHI. CTPYKTYPbI.

1. llenb u conepkaHue

Ilens mabopatopHOW pPabOThI: U3YYUTh CTPYKTYPY M MPUHITUIEI OOBSIBICHHUS
KJIACCOB, OCBOUTH TEXHOJOTHUIO CO3/IaHUSI DK3EMIUISIPOB KJIACCOB (0OBEKTOB).
3amaun 1a60paToOpHOI pabOTHI:
— HAYYUTHCS OOBSBIIATH KIACCHI;
— HAYYUTHCS CO371aBaTh 0OBEKTHI KJIACCOB;

— HAYUYHUTBCA pa6OTaTB C IIOJIsIMHM JaHHBIX U MCTOAaMH KJIaCCOB.

2. TeopeTuyeckas 4acTh

2.1 Knacchel U CTPYKTYpBI.

Krnacc — 310 TN HaHHBIX, 0OBbEIUHSAIONINKI TaHHBIE U METOJbI UX 00PabOTKH.
Knacc — 3T0 monb3oBaTeNbCKUM IMIA0JOH, B COOTBETCTBHHM C KOTOPBHIM MOKHO
co3aaBaTh 00BEKTHl. TO €CTh KJAcC — 3TO MPABUIIO, MO KOTOPOMY OYAET CTPOUTHCS
o0BekT. Cam KJacc He COAEPKUT JaHHBIX.

OObBexT Kkiacca (IK3EMIUIIp Kiacca) — mepeMeHHas Tuma kmacc. OObeKT

COACPKUT AAHHBLIC MU MCTOAbI, MAHUITYIIUPYIOINUC 3TUMU JAHHBIMH. Kmnacc



OIpEJIENSIET, KAKUE TAHHBIE COJAEPKUT OOBEKT U KAKMM 00pa3oM OH UMM MaHUMYJUPYET.

Bce uTo cnpaBeyinBO 151 KJIACCOB MOKHO PacCpOCTPAHUTh U Ha CTPYKTYPHI.
OTnuyue COCTOUT B METOAE XpaHEHUs OOBEKTOB JAHHBIX TUIIOB B ONEPATHUBHOM
MaMATU: CTPYKTYPbI — 3TO THIIBI MO0 3HAYEHUIO, OHU Pa3MEIIAIOTCS B CTEKE; KJIACChI —
ATO CCBUIOYHBIE THUIIbI, OOBEKTHl KJIACCOB pa3MemarTca B Kyde. CTPYKTYphl He
HOJIIEPKUBAIOT HACJIEOBAHNUE.

CTpyKTypbl IPUMEHSIOTCS JIJIsl IPEJICTABICHUs HEOOIbIINX 00bEMOB JaHHBIX.
OObsABIEHUE CTPYKTYp IPOUCXOAUT C HCIIOJIB30BAaHUMEM KIIIOUEBOro ciioBa Struct,
00BsIBJICHUE KJIACCOB — C TOMOIIBIO KITFOUEBOTO CJIoBa Class.

[Ipumep oObsIBICHUS Ki1acca:

// ObbABAEHWE KNacC

public class
r

1

t Q
|

/ [aHHBie-uNeHs Knacc

("]

L

/ DBOCTYNHHE Ha ypoBHe 3K3emnnapa
public int a;
public float b__;
public string fio;
/ BocTynHuEe TONbXO Ha ypoBHE Knacca
private boecl IsOK;
private double precision;
3
J

[Ipu co3maHuM Kak KJIaccoB, TaK U CTPYKTYP, HUCIOIB3YETCS KIIIOUEBOE CIIOBO

New, Hampumep:

s obj = new MyFirstClass();

2.2 CtpykTypa Kiacca.

Jlannbie u GyHKIUU, OOBSBICHHBIE BHYTPH KJAccCa, HA3BIBAIOTCS WICHAMH
kiacca (class members). JlocTymHOCTh WJICHOB Kiacca MOXKET OBITh OMHMCAaHA Kak
public, private, protected, internal uiu internal protected.

2.2.1 JlaHHBIC-YJICHBI.



JlaHHBIE-YJIEHBl — 3TO TE€ CTPYKTYpPHl BHYTPH Kjacca, KOTOpBIE COJEp)Katr
JaHHBIE KJacca — MOJIsl, KOHCTAHTBI COOBITHSI.

[Toxst — sTo mOOBIE TNEpeMeHHblE, acCOLMHMpPOBaHHBIE ¢ KiaccoM. [locie
CO3JIaHMsI HK3EeMIUIsIpa Kjlacca K TOJISIM MOXHO OOpaIiaThCsi € HMCIOJIb30BaHHEM

cunTakcuca , Hanpumep: Umsllons UmsO0bexTa.

MyFirstClass obj = new MyFirstClass();

obj.a = 5;
int cc = obj.a;

obj.fio = "Novak E.I.";

AHaIOTrHYHBIM 00pa30M C KJIACCOM aCCOIUUPYIOTCS KOHCTAHTBI. COOBITHS

OyJyT pacCCMOTPEHBI B CIICAYIOIIMX JJa00OPaTOPHBIX paboTax.

2.2.2 OyHKIUU-YIICHBI.

OYHKIUU-YICHBI — 3TO WIEHBbI, KOTOpPhIE OOCCIICUYMBAIOT HEKOTOPYIO
(GYHKIIMOHAIBHOCTD Ui MAHMITYJUPOBAHUS JAHHBIMU KiaccoB. OHM NensATcs Ha
CJIEIYIOIINE BUIbI: METOJIbI, CBOWCTBA, KOHCTPYKTOPHI, (PMHATM3ATOPHI, ONEepallii U
UH/ICKCATOPHI.

Metoaer (method) — sTto (QyHKIMH, acCONMHUPOBAHHBIC C OIpPEaCICHHBIM
kaaccom. Kak © JaHHBIE-WICHBI, 1O YMOJYAHHUIO OHH SBISIOTCA  WICHAMH
sk3eMIusipa. OHUM  MOTyT OBITh OOBSBIEHB CTATUYECKUMU C  MTOMOIIBIO
moauukaropa static.

CaoticTBa (property) — 3T0 HaOOpbI (PYHKIIHI, KOTOPBIE MOTYT OBITH TOCTYITHBI
KIIMEHTY TaKuM >Ke crmocoOoM, Kak oOmenoctynHble mons kimacca. B C#
MPETYCMOTPEH CHENUATbHBIA CHHTAKCHUC ISl peajnu3allid YTCHUS U 3aliCH CBOWCTB
JUTSL KJIACCOB, TIOPTOMY MHUCATh COOCTBEHHBIE METOJIBI C UMEHAMHU, HAYMHAIONTUMUCS
Ha Set u Get, He nmoHanoOuTcs. IToCKOIBKY HE CYIIECTBYET KAaKOTO-TO OTACIBHOIO
CUHTAKCHCa JJISI CBOWCTB, KOTOPBIM OTIWYAN Obl WX OT HOPMAJBHBIX (DYHKITHH,
co3maeTcsl WUTIO3USI OOBEKTOB KaK pealbHBIX CYIIHOCTEH, MPEA0CTaBIsIEMbIX
KITMEHTCKOMY KOJY.

KonctpykTopsr (Constructor) — ato cneruaibHble (PYHKIMH, BhI3bIBAEMbIC



ABTOMAaTUYECKU MpU HHULMAIU3aluu o0bekTa. VX uMEHa COBMNAjalT C
MMEHaMH KJIaCCOB, KOTOPbIM OHM IMPHUHAIJIEKAT, U OHM HE MMEIOT THUIA BO3BparTa.
KoHCTpyKTOpBI OJIE3HBI 111 HHULMATU3ALUH TIOJIEN Kiacca.

Ounanuzatopsl (finalizer) noxoxu Ha KOHCTPYKTOPBI, HO BBI3BIBAIOTCS, KOTAa
cpena CLR ompenensier, uTo 00beKT 00bIle HE HY>KeH. OHU UMEIOT TO YK€ UMSI, YTO
U KJIacC, HO C MPEAINIECTBYIOIMM CUMBOJIOM THIbbI (~). IIpenckasaTs TouHO, KOTaa
OyJeT BbI3BaH (PpUHATU3ATOP, HEBO3MOXKHO.

Omnepanuu (operator) — 3To npocrteiue neicTsus Bpoje + win -. Korga Bel
CKJIaJbIBa€TE JIBa LEJBIX 4YMCIA, TO, CTPOrO TOBOPS, NPHUMEHSETE OINepanuio + K
nenbiM. OnHako C# TMO3BONIIET yKas3aTh, KaK CYILECTBYIOLIME oOmepanuu OyayT
paboTaTh C MOJIH30BATEILCKUMHU KilaccaMu (Tak Ha3bIBaeMasi Meperpys3ka oneparmii).

Wupexcaropsl (indexer) mo3BOiSIIOT HHIACKCUPOBATH OOBEKTHI TaKUM IKE
CIoco0OM, KaK MacCHB MJIM KOJUICKIIHIO.

B nannoit nabopaTopHoii paboTe paccMaTpUBaIOTCs TOJIBKO METOABI Kiacca —
3TO (PYHKIMH, aCCOLIMMPOBAHHBIE C OIPEIETICHHBIM KJIaCCOM.

B C# oObsiBiaeHME MeTOAa Kilacca COCTOMT M3 clienu(uKaTopa JTOCTYITHOCTH,
BO3BPALLAEMOT0 3HAYEHMsI, UMEHH METOJia, CIIUCKa (POPMAJIbHBIX ITapaMeTPOB U Teja

METO/1a:

[Moougpuxamop] mun eozepama uma memooa ([cnucox napamempog|)

! meno Memooa

1
s

Hanpumep, mod6aBuM MeTo 161 U1 00BsIBICHHOTO paHee kinacca MyFirstClass:



// ObwABneHwe wknacca
public class MyFirstClass

J/ DaHHwe-4neHw Knacca

// OocTynHee Ha ypoBHE 3IKSemnnapa
public int a;

public float b__;

public string fio;

// OocTynHee TonbkC Ha ypoBHE knacca
private bool IsOK;
private double precision;

// MeTog onAa WHWUMANWSauMKM HEKOTOPHX NoNed knacca
public veid InitClassMembers(int pA, flocat pB_ , string pFic)

1
: a = ph;

b__ = pB_;
: fic = pFio;
}

// MeTog, soSBpauEHWMiA SHAaYEHWE BHYWCASHHOE Ha OCHOBE Noned knacca
public int GetAbsA()

i

: return Math.Abs(a);

b

CuHTaKcHucC BBI30Ba METOAOB aHAJOTUUYECH CHHTAKCHCY O6paIIICHI/IH K JaHHBIM-
YJICHaAM:

MyFirstClass obj = new MyFirstClass(};
obj.InitClassMembers{18, ®.8F, "Hoewwkos M.E.");

int abs_a = obj.GetAbsA();

B nmamnom mnpumepe wmerton InitClassMembers He Bo3BpamaeTr HHUKAKHX
JaHHBIX, HO TpeOyeT mepenadd eMy (pakTHYECKHUX IapamMeTpoB. B cBoro ouepensb,
meron GetAbsA BosBpalmraer 3HaueHHE TuIa INt MU HE MpearoiaraeT HHUKAKHX
apameTpOB.

B o61iem ciydae mapaMeTpsl MOTYT IepeAaBaThCsl METOY JIMOO 0 3HAYCHHIO,
au60 1o cceuike. Koryma mepemMeHHast mepeaaeTcsi M0 CChUIKE, BBI3BIBAEMBIH METO]
MOJIy4aeT caMy IEPEMEHHYI0, IT03TOMY JIFOObIe HW3MEHEHMS, KOTOPBIM OHa
MOJBEPrHETCSI BHYTPU METO/a, OCTAHYTCSA B CHIIE Iocie ero 3aBepuicHus. Ho eciau
MepeMEHHAs MepeaacTCs M0 3HAYCHHUIO, BBI3BIBAEMBIN METOJ MOJIydYaeT KOIHIO TOU

MIEPEMEHHOM, a 3TO 3HAYUT, YTO BCE U3MEHEHHUSI B HEU 10 3aBEpUICHUU METOo/1a OyAyT



yTepsHbl. /{7151 CIOXKHBIX TUIIOB JAaHHBIX I€penaya Mo ccbuike Oosiee 3ppexkTrBHA U3- 32
0ombpIIOr0 00beMa JaHHBIX, KOTOPHIA MPUXOIUTCS KOMHPOBATH MPH Iepeaade o
3HAYCHHUIO.

Ecin ne ykazano oOpatHoe, To B C# Bce mapaMmeTpbl NepeAaroTcs Mo
3HaueHut0. TeM He MeHee, MOKHO TTPUHYIUTEIBHO TepeIaBaTh 3HAYCHHSI 110 CCBUIKE,
JUTSL 9€T0 MCIOJIb3yeTces KiodeBoe cioBo ref. Ecim mapamerp mepemaercst B METO, |
BXOJTHOM apryMEHT 3TOT0 METoJia CHaOkeH npedukcoM ref, To mo0bie M3MEHEHUS
ATOU MEPEMEHHOM, KOTOPBIE CIEIaeT METO/I, OTPA3ATCS Ha UCXOHOM OOBCKTE.

B C-noioOHBIX s3bIKaxX (GYHKIIMK Y4aCTO BO3BpAIIAIOT 00JIee OJTHOTO 3HAUYCHHUS.
D10 obecreynBaeTCsl MPUMEHEHUEM BBIXOHBIX MApaMETPOB, 32 CUET NMPUCBAMBAHUS
3HAUCHUH TEPEMEHHBIM, MEepPEJaHHbIM B METOJ MO CChUIKe. YacTo mepBoHAYaIbHOE
3HAUCHHWE TaKUX IIEPEMCHHBIX HE BaXKHO. OJTH 3HAYCHHS IEPE3alMCHIBAIOTCS B
(GYHKIIUU, KOTOpasi MOXKET Jiayke He oOpariaTh BHUMAHHUsS Ha TO, YTO B HUX XPAHHIIOCH
epBOHAYAITBHO.

beuto Ob1 ymoO6HO ucmonb3oBaTh TO ke cornamenne B C#. Omnako B C#
TpebyeTcsi, 4TOObI MEepeMEHHbIE ObUIM WHUIIMATU3UPOBAHBI KAKHM-TO HAadaJbHBIM
3HAYCHUEM IIepe]] TeM, KaK K HUM OyJeT BBHITIOJHEHO oOparieHue. XOTS MOXKHO
WHUIIUAJIM3UPOBATh  BXOJHBIC  IEPEMEHHBICE  KAKMMHU-TO  OECCMBICICHHBIMHU
3HAYCHUSMH JI0 TIepeAadyd MX B (YHKIMIO, KOTOpas HAIMOIHUT WX OCMBICIICHHBIMHU
3HAYCHHUSMH, STOT MPHUEM BBITJIAJIUT B JIYUIIEM Ciy4dae W3JIMIIHUM, a B XYIIIEM —
COMBAOIIMM C TOJKY. TeM He MeHee, CYIIECTBYeT crocod o0oiTH TpeboBaHHE
koMmmtsiTopa C# OTHOCUTENTbHO HAaYaTbHON MHULIMAIU3AIIAN ITIEPEMEHHBIX.

DTO JMOCTHTraeTcsl KIUeBBIM clI0BOM out. Koryma BXoaHOW apryMeHT cHaOXeH
npeukcoM OUL, 3TOMY METOIY MOXHO TIepefaTh HEHHHUIIMAIU3UPOBAHHYIO
nepeMeHHy0. IlepeMeHHass mepenaeTcs MO CCBUIKE, IMOATOMY JIFOObIE M3MCHEHUS,
BBITIOJTHCHHBIE METOJOM B IEPEMECHHOM, COXPAHSIOTCS IOCJIE TOro, KaK OH BEPHET
ynpasieHue. KimodueBoe ¢iioBo OUt Takke JOJDKHO YKa3bIBaThCS MPH BBI30BE METOJA
— TaK XK€, KaK IPH e€ro OINpe/IeICHUH.

YacTUYHBIE KJIACCHI.



KimroueBoe cioBo partial (4acTuuHbIl) TO3BOJISET OMNPEICIIUTh  Kjacc,
CTPYKTYpy WM uHTepdeiic, pacnpeneneHHblidi 1o HeckonbkuM ¢ainam. Ho
CUTYallUH, KOTJa MHOXKECTBY pa3pabOTUMKOB TpeOyeTcs AOCTYyH K OAHOMY U TOMY
e KJlaccy, WM € B CUTyallud, KOrJa HEKOTOpbIA Ie€HepaTop Koja TeHEepupyer
YyacTh KJIacca, TAaKOe pas/ielieHHue Kilacca Ha HECKOJIbKO (DailJloB MOXKET OKa3aThbCs
none3HbiM.  KimroueBoe cioBo partial mpocto momernnaercs mepen  Kiaccow,
CTPYKTYpOU WM UHTEepdericoM.

CraTnyeckue Kiaacchl.

Cratnyeckuii k1acc (yHKIMOHAIBHO MPECTaBIsET COOOM TO ke caMoe, 4TO U
KJIacC C NPHUBATHBIM CTATUYECKUM KOHCTPYKTOpOoM. Co3AaTh 3K3EMIUIAP TaKOIro
KJacca HeBO3MOkHO. Ecim ykaszaTe KitoueBoe CJI0BO static B 0OBsIBIEHMM KIlacca,
KOMOWISATOp OylneT rapaHTHpOBaTh, YTO K O3TOMY KIAcCy HHUKOrIa He OyayT
n00aBJIeHbl HECTATUYECKUE YJICHBI.

Kitacc Object.

Rnaccer .NET wu3nauanbHO yHacnemoBanbl oT System.Object. dakrtuueckw,
€CJIM TpU OIpe/IeNIEeHHd HOBOTO Kiacca 0a30BBIM KiIacc HE yKa3aH, KOMIHIIATOP
aBTOMATHYECKH MpEIoiaraeT, yTo oH Hacieayercs ot Object.

[IpakTHyeckoe 3HAYEHHE 3TOr0 B TOM, YTO MOMHUMO METOJOB WU CBOWCTB,
KOTOpbIE€ MPOrPAMMUCT OMNPENEIAET CAMOCTOSITENBHO, TAKKE MOSBIAETCS AOCTYI K
MHOKECTBY  OOIENOCTYNMHBIX W  3allUIIEHHBIX METOJOB-UICHOB, KOTOpHIC
ornpeneneHsl B kiaacce Object. DT METOAbI MPUCYTCTBYIOT BO BCEX OINpPEAEiEMbIX

KJ1accax.

3. O6opynoBaHue U MaTePUATIBI

Jlns  BBIMOJTHEHHS J1Aa0OpaTOpHON paboThl PEKOMEHIYETCS HCIOJIb30BaTh
MePCOHAIBHBI KOMITBIOTEP CO CICAYIOMHUMH XapaKTePUCTUKaMU: 64-pa3psiHbIN
(x64) miporteccop ¢ TakToBou yactoToi 1 I'T'11 u BhIle, onepatuBHas aMsaTh — 1 1'0 u

BbIIIIE, CBOOOJHOE JUCKOBOE MPOCTpaHCTBO — HE MeHee 1 I'0, rpaduueckoe



YCTPOMCTBO DirectX 9. TIIporpammHOe oOecriedueHue: OIEpalMOHHAs CUCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brime.

4. Yka3zaHUs 10 TEXHUKE 0€30IMaCHOCTH

TexHuka  0€30MaCHOCTM MNPU  BBHINOJHEHUH  JAOOpPATOPHOH  pabOTHI
OIpeseNsieTcs] OOIIENPUHATON [UIsl IMOJIb30BATENIEd MEPCOHAIBHBIX KOMIIBIOTEPOB.
CaMOCTOSITeIbBHO HE POU3BOIUTH PEMOHT MEPCOHAIBHOIO KOMIMBIOTEPA, YCTAHOBKY
U yJaJeHHe MPOrpaMMHOT0 o0ecreyueHus; B ciyyae HEMCIPAaBHOCTU MEPCOHATBHOTO
KOMIIbIOTEPA COOOLINTH 00 3TOM OOCIYXHUBAIOLIEMY IE€PCOHANy jabopaTropuu; He
KacaThCsl DJEKTPUUECKUX PO3ETOK METAUIMYECKUMHU NpeaMETaMM; padodee MecTo
[OJIb30BATENsl MEPCOHATIBHOIO KOMIIBIOTEpPA JOJKHO COAEPkKAThCsl B YHMCTOTE; HE

paspeuiacTcAa BO3JIC IICPCOHAJIBHOT'O KOMITBIOTCPA IMPUHUMATh ITUINY, HAITUTKU.

5. MGTO,III/IKa " ITOPAAOK BBIIIOJIHCHUA pa6OTBI

1. CozpaiiTe KOHCOJBHOE TNPHIOKEHUE B COOTBETCTBUU C AJITOPUTMOM,
Ipe/ICTaBIEHHBIM B 1abopaTtopHoii padote Nel.

2. WByuute mnpumep BBHINOJHEHHUS 3a7aHUs, MPEACTABICHHBIA B JTaHHOM
pazzerne.

3. BoinmonauTEe MHAMBHIYATBHOE 3a/IaHKE. 3aaHNs] OPUEHTUPOBAHBI HA PabOTy
C KJIacCamu.

NMpumep BbINOSNTHEHNA 3a4aHUS.

PazpabGotares kmacc gans  mpencraBieHus oObekTta  «lIpssMOyrombHBIM
napaenenuneny. PeamusyiiTe Bce HEOOXOMWMBIE TOJS JAHHBIX (3aKpBITHIC) H
METO/IbI ITO3BOJISFOLIHUE:

— YCTaHABIUBATh U CYUTHIBATH 3HAUCHUS TOJIEH TaHHBIX;

— BBIYUCIISITE O0BEM MPAMOYTOJIBHOTO MapalieTenuIena;

— BBIYUCJISITh TUIOIIA/b TIOBEPXHOCTH MPSIMOYTOJIBHOTO Napalieienuneaa;

— BBIBOJUTH MOJHYIO HHPOpMALNIO 00 00BEKTE B KOHCOJIb.



Pemenue HaHHOﬁﬁ 3aJjladnu  COCTOMUT M3 JABYX OTaIlOB: 00BSBIICHHE

Parallelepiped u nemoncTparys uCmoNb30BaHKs 00BEKTa JAHHOTO Kilacca.

ITonHbIM TUCTUHT pUMeEpa:

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—Inamespace LR_Three

1

- class Parallelepiped

1

{
}

{
}

// TMonAa gadHex NpefcTasnAAwT CTOPOHH Napannensnuneia
private double a, b, c;

J// MeTogw AgnA YCTEHOBKM W CHWTHBaHWA SHaYeHWA nonei

public
public

public
public

public
public

vold Set_a(double pa) { a = pa; }
double Get a() { return a; }

vold Set b{double pb) { b = pb; }
double Get_b() { return b; }

vold Set_c(double pc) { ¢ = pc; }
double Get_c() { return c; }

/f MeTopg gnA BwuWcneHwA obbema NpAMOYroABHOTC Napannenenvnega

public

double GetV()

return a * b * c;

Iy MeTog ONA BMYWCASHWA nnowagW NOBEPKHOCTH NpAMOYroNeHOrC napannenendnens

public

double GetS()

return 2 * (a *b+b *c+a* c);

KJ1accCa



: // MeTop gna BuwBoga nonHod wHbopMmauww ob obbeKTK B KOHCONB
- : public weoid PrintFullInformation()

1
Str‘ing str = " :I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I:\\n "4
: : : : . :I:l"-.r'l "y
§ e 0BbeKT NpAMOoYTONbBHWA napannenenuneg " o+
: - *\n" +
: : : : W e e s ke e o ok e sk ok ke ke e i ol e i ok ke ok o ke ok e ol ok ke sl o ol o ke o e ke o ke ok e ke o ke ok o ke ke e P J.
: Console.Writeline(str);
E Conscle.Writeline("CTopoHu npaAsoyronsHoro napannenenunega:in™ +
: : "BucoTa = {@8}%\n "+
: "anuHa = {1}"+
: "wwpuHa = {2}", a, b, c);
E Consocle.Writeline("00vem napannenenwnega pasedn {8}", GetV());
E Conscle.Write("Mnrowage nosepxHocTw pasHa {@}", GetS());

F )

}

- class Program
i
- ; static wvoid Main(string[] args)

ot

: : Consocle.Title = “MpamoyronbHuid napannenennneg”™;

: : Conscle.ForegroundColor = CenscleColor.Yellow;

: : Console.BackgroundColor = ConscleColor.Red;

: : Console.Clear();

E E Parallelepiped p;

E E p = new Parallelepiped(};

: : p.5et_a(l@.5);

p.Set_b(25.67);

i1 p.set_c(4e);

E E p.PrintFullInformation();

E E Consocle.Readkey();

'

}

B nmanHOM mpumepe HEOOXOAMMO OOpPaTUT BHUMAaHUE HA TOT (PakT, YTO BCE
BBIYHCIICHUS BBITIOJNHAIOTCS BHYTpHU Kiacca. MeTtoa Main coiep>KUT TOJIBKO BBI3OBBI
METOJIOB KJIacCa, TO €CTh BCS peain3aIusi CKPhITA.

B pesynbrare BBHIMOTHEHHS IPOTPaMMBbl OTOOPA3UTCS CIICAYIOIIee KOHCOIBHOE

OKHO C BBIBOJIOM HH(OPMAIIUH:
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WHauBnayanbHoe 3agaHue.
CrpoekTupyiiTe KIacc, HAMOJHUTE €ro TpedyeMoil (yHKIIMOHATHHOCTHIO,

IPOJAEMOHCTPUPYHTE pabOTOCIIOCOOHOCTH Kilacca.

BapI/IaHT BBIpa)KeHI/IC JJIs1 BBIYNCIICHU A

1. Knacc «lllap». Peanu3zoBath BBOA H BBIBOJ IOJEH JaHHBIX,
BBIYHCIICHUE 00beMa, JUaMeTpa W IUIOMIAad TOBEPXHOCTH, a TaKKe
BbIBOJ] MH(MOpMaUK 00 0OBEKTE.

2. Kmacc «Ky6». Peanu3zoBath BBOA © BBIBOJ TIOJIEHM JIaHHBIX,
BBIYHCIICHUE 00beMa, TIJIOIIAIN TTOBEPXHOCTH, JIJTMHBI TUArOHAJH, a
Tak)ke BBIBOJ MHGOpMaIUU 00 00BEKTE.

3. Kmacc «Cdepa». PeamuzoBaTe BBOA W BBIBOJ TOJIeH JIaHHBIX,
BBIYHCIICHHE 00beMa, JTUaMeTpa W IUIOMIAId TOBEPXHOCTH, a TaKKe
BBIBOJ MH(MOpMAIIUK 00 00BEKTE.

4, Knacc «Touka B mpoctpancTBe». Peanmn3oBaTh BBOJ M BBIBOJ TOJIEH
JIAHHBIX, BBIYMCICHUE PACCTOSAHHUS JO BBEJACHHOW I0OJb30BATEIIEM
TOYKH, PACCTOSHUS OT Hayajaa KOOPJUHAT, a TAKKE BBIBO/I
uHdopManmu 00 00bEKTE.

o. Knacc «I'paduk y=x». PeanuzoBaTb BBOJ W BBIBOJ TOJICH TaHHBIX,
BBIUMCIICHHE WHTerpaja (QyHKOMA OT a nxo b (BBomsaTcs
NoJIb30BaTeNIeM), UTHHBI oTpe3ka pynkuuu ot (a, y(a)) mo (b, y(b)), a
TakKe BbIBOJ MH(oOpMaiuu 006 00beKTe.

6. Knacc «lllap». Peanu3zoBaTh BBOA H BBIBOJ IOJEH JaHHBIX,
BEIYHCIICHHE 00beMa, THaMeTpa W IUIOMIANd ITOBEPXHOCTH, a TaKXKe
BBIBOJT MH(OpMaIuu 00 00BEKTe.

1. Knacc «Matpunia MXN». Peanu3oBath MHUIMAIM3AIUIO 3JIEMEHTOB
MaTpUIlbl CIy4alHBIMM YHCJIaMH, BBIBOJ MAaTPHIbI, HAXOXJICHHUE
MaKCHUMaJIbHOTO M MHHHMMAaJIBHOT'O DJIEMEHTOB, a TaK)KE€ BBIBOJI
nH@opMmaiuu 00 00bEKTE.

8. Knacc «lIpsMoyrosibHbIli TpeyrojibHUKY». Peann3oBaTh BBOJ M BBIBOJ
MoJIel JaHHBIX, BHIYMCIICHUE TUIOTEHY3bl, IUIOMIAJN U MEepUMETpa, a
TaK)Ke BBIBOJI MH(pOpMaIuu 00 00BEKTE.




Knacc «Otpe3ok». PeannzoBaTe BBOJ M BBIBOJ TNOJIEM JAaHHBIX
(KOOpIMHATHI Hayajla ¥ KOOPJAMHATHI KOHIIA OTPE3Ka), BBIYUCICHHUE
JUITMHBI, PACCTOSIHUI Hayana M KOHIAa OTpe3Ka OT Hayajia KOOpJAWHAT, a
TaK>K€ BbIBOJA MH(pOpMaluu 00 0OBEKTE.

10.

Knacc «Uununanp». Peann3oBath BBOJ W BBIBOJ TOJEH MaHHBIX,
BBIUMCIICHHE O00OBeMa, IUIOMATU TIOBEPXHOCTH, a TakKKE BBIBOJ
uHopmaryu 06 00BEKTE.

11.

Kinacc «PoM0». Peanu3oBaTh BBOJ U BBIBOJI MOJIEH JAHHBIX (IMaroHaIH
pom0a), BBIUMCIECHUE IUIOIIAAM, TIEPUMETpPa, a TaKKe BbIBOJ
uHopmaiu 06 00bEKTE.

12.

Knacc «Touka B mpoctpaHcTBe». Peann3oBaTh BBOJ M BBIBOJ MOJEH
JAHHBIX, BBIYUCIIEHWE PACCTOSHUS JIO BBEICHHOW TMOJIb30BaTEIEM
TOYKH, PACCTOSTHUS OT Hayasla KOOPAMHAT, a TAK)KE BBIBOT
uHopmalu 00 00BEKTE.

13.

Kinacc «I'padpuk y=3x+5». PeannzoBatrs BBOJ ¥ BBIBOJI MOJICH JaHHBIX,
BbIUHCIICHHE uWHTerpasia (QyHKIuH oT a Jjgo b (BBomsarcs
noJp30BaTeNieM), IIHHBI oTpe3ka Gyukiuu ot (a, y(a)) mo (b, y(b)), a
Tak>Ke BbIBOJ MH(popManuu 006 0ObEKTeE.

14,

Kmacc «Matpuria MXN». PeannzoBarh WHHUITMATH3AIMIO DJIEMEHTOB
MaTpUIlbl  CIy4alWHBIMH  YHCJIaMH, BBIBOJ  TPAHCIIOHUPOBAHHOM
MaTpPHIIbI, HAXOXJICHUE CPEIHET0 apu(PMETHIECKOTO BCEX AJIEMEHTOB,
a TaKkKe BBIBOJI MH(pOpMAIUU 00 00BEKTe.

15.

Kiacc «Otpe3ok B mpocTpaHCcTBe». Peaan3oBaTh BBOJ M BBIBOJ IOJICH
JTaHHBIX (KOOpJAWHATHI Hadaja M KOOPJAWHATHI KOHIIA OTpPE3Ka),
BBIUMCJICHUE JUTMHBI, PACCTOSHHM Hadaja W KOHIIA OTpe3Ka OT Hadvaja
KOOPJIMHAT, a TAKXe BBIBOJI MH(PopMaruu 06 00BbEKTE.

16.

Kimacce «I'paduk y=x-10». PeanuzoBath BBOJ U BBIBOJ TOJICH JTaHHBIX,
BBIUHCIICHHE MHTerpajga (QyHKupmpd OT a g0 b (BBomarcs
oJp30BaTeNIeM), IIHHBL oTpe3ka (pyukuuu ot (a, y(a)) mo (b, y(b)), a
Tak)ke BBIBOJI MH(pOpMAIUU 00 00BEKTE.

17.

Knacc «Matpuia MXN». Peann3oBaTh MHULIMAIU3AIUIO 3JIEMEHTOB
MATpPHUIIbl  CIIYJalHBIMH  YHCJIaMH, BBIBOJ TPAaHCIIOHHUPOBAHHOM
MaTpPHIIbI, HAXOXKJICHHE U BBIBOJI CPETHETO apru(PMETHICCKOTO
2JIEMEHTOB B KaXKJIOM CTOJIOIIE.

18.

Kmacc «Ky6». Peanm3zoBath BBOA © BBIBOJ IIOJICH JIaHHBIX,
BBIYHCJICHHE 00BbEeMa, TUIOMIAJAM TOBEPXHOCTH, JJIMHBI JUAroHajad, a
TakKe BBIBOJ MH(OpMaIuu 006 00beKTe.

19.

Kmace «Cdepa». PeammzoBaTh BBOA ¥ BBIBOA TMOJEH JTaHHBIX,
BbIYMCIIEHUE 00beMa, NTUaMeTpa W IUIOMIaJd MOBEPXHOCTH, a TaKkKe
BBIBOJT MH(OpMaIuu 00 00BEKTE.

20.

Knacc «Touka B mpoctpancTBe». Peanmn3oBaTe BBOA M BBIBOJ IOJEH
JAHHBIX, BBIYMCIICHUE PACCTOSHUSA JI0 BBEICHHOW I0JIb30BATEIEM
TOYKH, PACCTOSIHUS OT HayaJia KOOPJIMHAT, a TAK)KE BbIBOJ
uHpopMainu 00 00bEKTE.




21,

Knacc «I'paduk y=x». PeanuzoBath BBOJ M BBIBOJ IOJIEH TaHHBIX,
BBIYUCIICHHE HWHTerpasia (QyHKIMK oT a Jgo b (BBomsATCs
HoJIb30BaTeNIeM), JUTMHBI oTpe3ka pynkuuu ot (a, y(a)) mo (b, y(b)), a
TaK>K€ BbIBOJA MH(pOpMaluu 00 0OBEKTE.

22,

Knacc «Touka B mpocTpaHcTBe». Peann3zoBaTh BBOJ M BBIBOJ IOJEH
JAHHBIX, BBIYHCIICHUE PACCTOSAHUSA [0 BBEIACHHOW I0JIb30BATEIEM
TOYKHM, PACCTOSIHMS OT Hadajla KOOPAMHAT, a TaKXe BbIBOJ
uHpopmaiu 00 00bEKTE.

23.

Knacc «I'padux y=-X». PeanuzoBaTh BBOJ U BBIBOJ IOJICH JaHHBIX,
BbIUMCIICHHE HWHTerpasia (QyHKIMM oT a g0 b (BBomsATCs
noJb30BaTeNieM), JUTHHBI oTpe3ka ¢pynkuuu ot (a, y(a)) mxo (b, y(b)), a
TaK>Ke BbIBOJ MH(pOpMaluu 00 0ObEKTeE.

24,

Knacc «Uunuanp». Peann3oBath BBOJ W BBIBOJ TOJEH MaHHBIX,
BBIUMCIICHHE O00BeMa, TUIOIAT TIOBEPXHOCTH, a TakKXKE BBIBOJ
uHbopmalu 00 00BEKTE.

25.

Kinacc «Otpe3ok B mpocTpaHcTBe». Peanin3zoBath BBOA U BBIBOJ MOJEH
JaHHBIX (KOOpJAMHATHI Hauyaja W KOOPJAWHATHI KOHIIA OTpe3Ka),
BBIYMCIICHUE JIJIMHBI, PACCTOSIHUM Hauyaja U KOHIA OTpe3Ka OT Hadalla
KOOpJIMHAT, a TAK)KE BBIBOJ MH(POpMaLUU 00 0OBEKTE.

7. Coneprxkanue otyera u ero ¢popma

Otuer o J1abopaTopHOi paboTe NOKEH COACPKATH:

1. Homep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn nabopaTtopHOit pabOTHI.

3. OTBETHI HA KOHTPOJILHBIE BOMTPOCHI.

4. Dkpanable GOpMBI W JHUCTUHT MPOTrPAMMHOTO KOJia, TOKAa3bIBAOIINE

MOPSAIOK BBITIOTHEHUS Ta00paTOPHOM pabOThI, M Pe3yabTaThl, MOJYyUYEHHBIE B X0€ €€

BBIIIOJIHCHUS.

OT4eT O BBIMOJHEHUU JTAOOPATOPHON PabOTHI B MUCHMEHHOM BHJIE€ CHACTCS

MIpCIoaaBaTClIto.

8. KoHTponbsHbIE BOTIPOCH

1. Yo takoe kiacc?

2. YUto takoe cTpykTypa? UeM cTpyKTypa OTIU4aeTcs oT Kiacca?




3. Uto Takoe uneHsl knacca? Kakue rpynmbl 4ieHOB Kiiacca Bl 3HaeTe?
4. Kakue TUIbI 4ICHOB-AaHHBIX BbI 3HaeTe?

5. Kakue tunel pyHKUMIT-4I€HOB Kilacca Bbl 3HAETE?

6. Kak mOMeHsTh LIBET TEKCTa B KOHCOJIBbHOM IPHUIIOKEHUU ?

7. Kak moMeHsTh LBET (pOHA B KOHCOJIBHOM MPUIIOKEHUU?

8. Kakue monudukaTtopbl JOCTYITHOCTH YWICHOB KJlacca Bbl 3HaeTe?

9. Kakoe Kki1r04eBO€ CII0BO HUCIIOJIB3YCTCA IJIAA CO3aHUA 00BeKTa Kitacca?

9. Cniucok nuTeparypbl

I[J'IH BBIITOJTHCHUA Ha60paTOpHOﬁ pa60TBI, IMpH IMMOATOTOBKC K 3alllUTC, 4 TAKKC

IJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIB30BATH CICAYIINC

HUCTOYHUKHU: [8].



JIAGOPATOPHAS PABOTA 9. KOHCTPYKTOP KJIACCA. IIEPET'PY3KA
KOHCTPYKTOPOB KJIACCA.

1. lenb u conepkaHue

Lens nabopatopHOd palbOTHI: MOHATH HPHUHIMUIBI PadbOThl KOHCTPYKTOPA.
3amaun 1a00paTOpHOI PabOTHI:
— HAYYHUTHCSA OOBSBISATH KOHCTPYKTOP KJIacca;

— HAYUYHUTHCA CO34aBaTh IMCPCTPYKCHHBIC KOHCTPYKTOPHI.

2. TeopeTuyeckas 4acTh

KoHcTpykTop — 3TO MeToA Kjacca, KOTOPbIA HE BO3BpAIllaeT 3HAUCHUSI U UMEET
TO JK€ caMoe HMs, 4TO W Kiacc. Eciu KOHCTPYKTOp Kilacca HeE OIpeJereH
IPOrPaMMHCTOM SBHO, TO KOMIMJISTOP CO3JAaCT KOHCTPYKTOP MO YMOJIYAHHUIO.

KoHcTpyKTOpBl MOTUUHSIOTCS TEM jK€ MpaBHJIaM TEpPerpy3Kd, 4YTO U BCe
METO/IbI.

B C# noanepxuBaeTcsi meperpy3ka METOJ0B — TO €CThb MOXET CYIIIECTBOBAThH

HECKOJIbKO BEpPCU OJHOTO METOJa, HO C Pa3HBIMU CHUTHATypaMu (METOIbI



OTJIMYAIOTCS KOJUYECTBOM M / WM THIIOM MapameTpoB). UToObl Heperpy3nuTh METO/I, TPOCTO

OOBSBIISIOTCS MCTOAbI C OJMHAKOBBIMHU MMCHAMHU, HO Pa3HbBIMHU CUTHATypaMHU.

3. ObopynoBaHue U MaTepuabl

Jlis  BBIIONMHEHUST Ja00paToOpHOl pPabOTHl PEKOMEHIYETCS HCIOIb30BaTh
NEePCOHABHBIM KOMITBIOTEP CO CIEIYIONIMMH XapaKTePUCTHKAMU: 64-pa3psIHbIii
(x64) nponeccop ¢ TakToBoi yactoroi 1 I'T'i1 u BeIIe, onepaTuBHas naMsTh — 1 ['0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpadmueckoe
ycrpoiictBo DirectX 9. IlporpammHOoe oOecrneueHue: oOmepalyoHHas CcHcTeMa

WINDQOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beine.

4, Yxa3zaHus 0 TeXHUKE 0€3011aCHOCTH

Texnuka 0€30maCHOCTH TNPHU  BBHIMOJHEHWH  JIAOOPATOPHOW  pabOTHI
OTIpe/IeTIsIeTCSl OOIENPUHATON JUISl TOJIb30BaTeNIel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIEHO HE MPOU3BOIUTH PEMOHT TIEPCOHATFHOTO KOMIIBIOTEPA, YCTAaHOBKY
U yJaJieHUue MPOTrPaMMHOTO OOECIICUCHHS; B Cllydae HEHCIPABHOCTH MEPCOHAIBHOTO
KOMIThIOTE€pPa COOOIIUTHL 00 ATOM OOCITY)KHMBAIOIIEMY TEpPCOHATY JIabopaTopuH; HE
KacaThCsl JJEKTPHUECKUX PO3ETOK METAUTMUECKUMHU TpeaMeTaMu; padbodee MecTo
MOJIb30BATEN MEPCOHATBHOTO KOMIBIOTEPA JIOJDKHO COJEPKAThCS B UUCTOTE; HE

paspeuiacTcCAa BO3JIC IICPCOHAJIBbHOI'O KOMIIBIOTCPA IIPUHHUMATD IIHUINY, HAIIUTKH.

5. MeToiuKa ¥ MOpsIIOK BBITTOJTHEHUS PaOOTHI

1. Jlns BBIMOTHEHUS J1aOOpaTOpHOU PabOTHI HEOOXOIUMO MOIU(DHUIMPOBATH
MPUJIOKEHHE, MOJTYYEHHOE B PE3YyJbTAaTe BBIOTHEHUS WHAUBUIYAIbHOTO 3aJlaHMs
naboparopHoit paboTsl Nol3.

2. Moaundukanmus CBOIUTCA K CISAYIOIMIEMY: HEOOXOIUMO OOBSBHTH M

MPOJIEMOCTPUPOBATH UCTIONB30BaHNE 3-4 MeperpyKeHHBIX KOHCTPYKTOPOB Ki1acca.



/. ConeprkaHue oTyeTa u ero popma

OtyeT no nabopaTopHOl paboTe TOHKEH COJIEPKATh:

1. Homep u Ha3BaHue 1a60paToOpHOMl paOOTHI.

2. llenu nabopatopHOil pabOTHI.

3. OTBeTHI HA KOHTPOJIBHBIC BOITPOCHI.

4. DkpanHble (OPMBI M JUCTUHT MPOTPAMMHOTO KOJa, ITTOKA3bIBAIOIIHEC
TIOPSIJTOK BBITTOJIHCHUS J1a00paTOPHOM pabOThI, U Pe3y/IbTaThl, MOTYYCHHBIC B X0/I¢ €€
BBITIOJTHEHUSI.

OT4eT O BBINMOJHEHUU JTAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIC CIACTCS

IMpCrioaaBaTCJIto.

8. KoHTpomnpHbIE BOIPOCH

1. Yro Takoe kmacc?

2. Yto Takoe KOHCTPYKTOp Kiiacca?

3. Urto Takoe neperpyska MeTo10B?

4. MoxeT 1M OIMH KOHCTPYKTOp KJlacca BbI3bIBaTh APYroil KOHCTPYKTOp?
IIpexxne yeM oTBe4aTh TMONPOOYHWTE peannu3oBaTh TaKOW BHI30OB B  CBOEM

pa3paboTaHHOM KJiacce.

9. Crincok nuTeparypsl

J171s1 BBINOJIHEHUS! J1aOOpaTOpHOM paboThl, MPU MOATOTOBKE K 3aIUTE, a TAKKE
IUI. OTBETa HAa KOHTPOJIBHBIE BOIIPOCHI PEKOMEHAYETCS HCIIOJIb30BATH CIEAYIINE

UCTOYHUKH: [7-8].



JIABOPATOPHAS PABOTA 10. MHOI'OMOAYJIBHBIE ITPUJIOXKEHWA

1. llenb u conepkaHue

lens maGopaTopHOll pabOThl: HAYYUTHCS MPOEKTUPOBATH KOHCOJBHBIE
MPUIIOKEHUS Ha OCHOBE HECKOJIBKUX COOPOK.
3amaun 1a60paToOpHOI pabOTHI:
— HAYYUTHCS YNPABIATh HECKOJBKMMH pa3pabaThIBAEMBIMHU MPOCKTAMH B
OJIHOM DCILICHUU;
— HAy4YHThCS OPraHU30BHIBATH B3aMMOJICHCTBHE HECKOJBKUX MOIYJICH

IMPUITOKCHU .

2. TeopeTuyeckas 4acTh

B Tepmunonorun TtexHonormyeckoi tiatpopmbl .NET He wucmons3yercs
MOHSATHE «HCIONHsAeMbIN ¢aiim». [logobusie daiasr (*.dIl win *.exe) xapakTepHsbI
U1 KOMITHISITOPOB HEOE30MacHOro KOJIa.

B texnonoruu .NET ucnons3zyercs TepmuH «cbopkay. COOpka — 3TO MOJIYJIb,
B KOTOPOM XpaHUTCS KOMITMJIMPOBAHHBIM yIpaBiasieMblii koa. OHa moxoka Ha

KJIacCHUYCCKUi ncmonHseMblii daiin (*.exe) wiau dll-6ubanoreky, HO UMEET Ba)KHOE



CBOWMCTBO — OHa TMOJHOCTHIO ce0si onmuchiBaeT. COOpKH coaepKaT METaJlaHHbIe, KOTOPbIE
BKJIFOYAIOT B ceOsI CBeZIeHUsT 0 COOpKE M 000 BCEX OIMPEACICHHBIX BHYTPU HEe THMAX,
Merogax u T.a1. COopka MOXKET OBbITh YacTHOW (JOCTYMHOM TOJBKO OJHOMY
NPUIOKEHHUIO) WIIH Pa3AeiiieMoi (ocTymHoM rodomy nputoxkenno Windows).

B npenmpiaymux  abopaTtopHbIX  paboTax  CTyACHTaM  IIpeajiarajioch
CIIPOEKTHPOBATh KOHCOJIbHBIC TIPHJIOKEHHUS, KOTOPHIE TIPEICTaBISIOT COOOM
OJTHOMOJTYJTBbHBIC TTPUIIOKEHUS — EXEe-(haitiibl.

B nannoii maGopatopHoil pabote TpeOyeTcs CHpOeKTUPOBATH MPHIOKEHHE,

KOTOpPOC COCTOUT U3 HCCKOJIBKUX C60p0K (OI[I/IH MOOYJb — q)ay”m *.GXG, OCTAaJIBHBIC —

dll).

3. ObopynoBaHue U MaTepUabl

Jlist  BBIMONHEHUs J1abOpaTOpHOUW pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
NEPCOHAIBHBIM KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTepUCTUKaMU: 64-pa3psaHblii
(x64) nporneccop ¢ TakToBoM yactoroi 1 I'T'1 u BeIIe, onepaTuBHas naMsTh — 1 ['0 u
BbIllIe, CBOOOJHOE MAMCKOBOE TMPOCTpaHCTBO — He Menee 1 I'06, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecrneueHHe: OIepalMoHHAs CHCTEMa

WINDOWS 7 u Beie, Microsoft Visual Studio 20112 u Bere.

4. Yka3aHus 110 TEXHUKE 0€30IMacCHOCTH

Texnuka  0€30MacHOCTH TPHU  BBIMOJHEHUH  JTAOOpPATOPHON  pabOTHI
ompeseNnsieTcsl OOMIETPUHATON NJisi TOJB30BaTENIeH MEPCOHANBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIbHO HE TIPOM3BOJIUTH PEMOHT MEPCOHATBLHOTO KOMIBIOTEPA, YCTAHOBKY
U yJajeHue MpOrpaMMHOT0 0OECTICUCHHUS; B ClTydyae HEUCIPABHOCTH MEPCOHAIBHOTO
KOMITbIOTEpa COOOIMMUTHh 00 3TOM OOCTYKHMBAIOIIEMYy TEpCOHANy JabopaTopuu; He

KaCaTbCA JJICKTPUYCCKUX PO3CTOK MCETANIUMYCCKHMHU IIPCAMCTAMU, pa60qee MECTO



IMOJIB30BaTCIA IICPCOHAIBHOI'O KOMIIBIOTCPA JOJIKHO COACPIKATBCA B HUCTOTC,; HCPA3ZPCIIACTCA

BO3JIC IICPCOHAJTBHOT'O KOMIIBIOTCpA IIPUHUMATD ITUIIY, HAITUTKH.

5. Meroauka v MOPsIA0K BBITOJTHEHHS pabOThI

Jlns  BBITIONHEHUs J1aOOpaTOpHOUM pabOThl  CHPOCKTUPYEM  CIIEIYIOIIEE
PUIOKEHHUE:

Tpebyercs pa3paborath MIPUIIOKEHHUE-O0TPOC. [Tonb3oBaremto
MOCJIEIOBATENILHO 3aJIal0TCSl BOMPOCHI, 32 KaXKJbI BapuUaHT OTBETA HAYUCISIOTCS
onpeneneHnbie 0amtbl. [locie 3aBepiiieHHs] OMpPOChl BBIBOJAUTCS CymMMa HaOpaHHBIX
0a;ioB M Kakoe-nmuOo pestome. Takas mporpamMma MOXKET HWCIOJIB30BAaThCA IS
OIICHKM OCTaTOYHBIX 3HaHHUU B (pOpME TECTUPOBAHUS, JIJII COCTABJICHUS OMPOCOB, JJISI
caMo00CJIeIOBaHUS U T.II.

[lepen HavamoMm co3gaHUs MPUIOKEHUS, TO €CTh MEpe]l HEMOCPEICTBEHHBIM
IPOrpaMMHUPOBAHUEM, HEOOXOJUMO ONPENETUThCS: Kakhue OOBEKTHI W SBIICHHS
NpeIMETHON OONacTH W CBA3M MEXKIYy HHUMH JIOJDKEH BBISBUTH IPOrPAMMMUCT.
O4eBUAHO, YTO ITO:

— BOTIPOC;

— OTBET (HECKOJIBKO JIJIsl KaXK0TO BOMPOCa);

— 0aJ1 COOTBETCTBYIONINI KOHKPETHOMY OTBETY;

— UTOTOBBIE PE3IOME WIIM OLEHKH, KOTOPBIE€ BBIBOASTCS B 3aBUCUMOCTH OT
KOJIM4YeCcTBa HAOpaHHBIX OAIIIOB.

Bropoe, yTo HE0OX0aUMO clIeNIaTh OCYIICCTBUTh (DU3NUSCKYIO JTEKOMITIO3UIIHIO
JAHHOTO TPHJIOKEHHUS, TO €CTh CKOJbKO OTHAENIBbHBIX MOIYyJNeH OyAeT conepkaTh
npujiokeHue. B 1anHoM ciydae:

— 1-w1if MOZYTB B BHJIE (aiina *.exe miisl 3amycKa MPUI0KEHUS;

— 2-oi1 moayinb B Bujie (aitna *.dll, comepskainmii BOMpockl U OTBETHI;

— 3-mif momynb B Bume Qaitma *.dll, comepkamuii cooOmEeHnus o0 pe3ynbTarax

TeCTUpPOBaHUS (0mpoca).



JlekoMmo3uius, Jorudeckas W Quiznyueckas, 3aBepiueHa. s peanuzanuu
MIPJIOKEHUSI HEOOXOUMO BBITIOTHUTH CIAEAYIOIIUE IIaru:

1. Co3palite koHCOJbHOE TpuioxkeHue B cpeae MS VS (mpoekT HazoBUTE
Quiz). I[locne BbITIONTHEHUS BCEeX HEOOXOMMMBIX JeWcTBUU OkHO Solution Explorer

IIPUMET CIEAYIOLIAN BUN:

Solution Explorer v X

L@ D]
. Solution 'Quiz' (1 project)
4 7 Quiz

<d| Properties

«J References

] Program.cs

Pucynok 15.1 — CtpykTypa 0JJHOMOIYJILHOTO MPUIOKEHUS.

B oxue orobOpaxkeno ogHo pemenue (Solution) ¢ mmenem «Quiz» u oxuH
IPOCKT B paMkax peireHus (¢ mMeneM «Quiz»). Ilpoekt comepkut ¢aiin Koaa
Program.cs, B kotopom ompeaeneHa ¢ynkuus Main. Ortor mnpoekt Oymer
OTKOMITHJIMPOBaH B (aitn Quiz.exe (To ecth ¢aiin 1is 3amycka).

2. CozmaauM emie oauH (aitm B pamkax mpoekta QUiZ, KOTOpbIii Oymer
conepkath kiacc Testing, MO3BOJISIIONTUI PEaM30BbIBATH JIOTUKY TECTUPOBAHUS, TO
€CTh BBIBOJ BONPOCOB B ONPEIEICHHON MOCIEN0BATEIHLHOCTH, BBOJA BbIOOpa
nojbp3oBaresisa U T.4. s 3TOro BhI30BEM KOHTEKCTHOE MEHIO mpoekTa (puc. 13.2) u

CO3/1aIuM HOBBIH aitir ¢ mmerem Testing.cs



Solution Explorer

P2 2E S
£8 (.5 Solution 'Quiz’ (1 project)
Rt
&4 Build %l Properties
Rebuild L References
Clean ¥ Program.cs
%% Publish..
@ Live Web Preview Ctrl Alt+ Enter
2 NewTtem... Ctrle Shift+ A Add 4
4 Existing em... Shift+ Alt+A Add Reference...
4 New Folder Add Service Reference..
5] Windows Form... Add Library Package Reference...
#  User Control.. &3 View Class Diagram
@] Component... Set as StartUp Project
%3 Class.. Shift+Alt+C Debug »
2] New JavaScript... 2 Add Solution to Source Control...
Al New Styleshect... & Cut Ctrie X
Paste tri=V
X Remove Del
Rename
Unload Project
) Open Folder in Windows Explorer
@  Nsight User Properties
s Properties Alt+Enter

Pucynok 15.2 — JIo6aBieHust HOBOTo Kjiacca K MPOEKTY.

[Tocne BwImONHEHUs AaHHOrO naekictBus B okHe Solution Explorer cocras
npoekra u3meHutcs (puc. 15.3).
e Solution 'Quiz’ (1 project)
4 |[J Quiz
=d| Properties
-3 References

)] Program.cs
&) Testing.cs

Pucynok 15.3 — IIpoekT ¢ HeckonbKUMH (paitiaMu UCXOTHOTO KOJa.

Ha mannom stane kimace Testing He CONEp)KUT HUKAKOM JIOTHKH.
3. Co3mamum BrOopori Moayiab B Buae dll-oubnmorexkm, koropas Oyxer
coJiepKaTh BOIPOCHI U OTBETHI. [[JIs1 3TOro BBI30BEM KOMaHAy KOHTEKCTHOI'O MEHIO

pemrenust Quiz (puc. 15.4).



i
L=l 7 Sahition ,'Quiz‘ a Provject]

%4 Build Solution F6
Rebuild Solution perties
Clean Solution i
st i frome:
Configuration Manager...
New Project... Add »
Existing Project... Set StartUp Projects...
New Web Site... [£¥ Add Solution to Source Control...
Existing Web Site... M Paste CtrleV
2 New ltem... Ctrl+Shift+A Rename
2 Existing Ttem... Shift+Alt-A [J Open Folder in Windows Explorer
4 New Selution Folder 2 "properties At Enter

Pucynok 15.4 — Jlo6aBneHue nmpoekTa K peiieHuo VS.

4. B nosiBuBIIEMCS THAJIOrOBOM OKHE BhIOepem T mpoekta «Class Library»,

B KaueCcTBEe MMEHH MpoekTa ykakeMm «Task» (puc. 15.5)

r —1h
Add New Project [ 2 [t
Recent Templates [.NET Framework 4 v } Sort by: [Default - l l Search Installed Templi @ ’

Installed Templates - 1 Visuial C#
; . _c#| Windows Forms Application ~ Visual C& [ | PP R
4 Visual C& Tl = ‘ A project for creating a C# class library
Windows —= (.dll)
Web 'g” WPF Application Visual C# =
Office
Cloud =cf Console Application Visual C# ]
Reporting e
SharePoint 3 =ch ASP.NET Web Application Visual C&
Silverlight =
Test -cft| Class Library Visual C#
WCF
Workflow 3 ASP.NET MVC 2 Web ApplicationVisual C#
Other Languages L) H=C
Ot Project Types ;’“ ASP.NET MVC 3 Web ApplicationVisual C#
Database .| =€
Online Templates ! VC“ Silverlight Application Visual C# -
Name: Task
Location: D:\University\Yutaembie gncumnannel\TexHonorum nporpamMmmnposar v
.

Pucynok 15.5 —Jlo6aBineHue OMOIHOTEKH KJIACcCOB K pemeHuto QUiz.

[Tocne nmoGaminenus HOBOro mpoekra okHO Solution Explorer mpumer Bunm,

MOKa3aHHBIN Ha puc. 15.6



2 Solution 'Quiz’ (2 projects)
4 (5 Quiz
b [=d Properties
+a References
] Program.cs
4] Testing.cs
4 A Task
=4 Properties
4 References
#] Task.cs

Pucynok 15.6 —Pemenue ¢ HECKOJIbKUMU TPOEKTAMH.

JIBa mpoekTa B omHoM pemeHun QUiz, mpu 3ToM mpoekT QUiz momedeH
MONMY)KUPHBIM mpudTOM. DTO O3HAYaeT, 4TO MPH BHI30BE KoMaHAsl Run Oymer
3almylieH MMEHHO 3TOT npoekT. Criemyer obOparuth BHMMaHue, 4to ¢ain Task.cs
npoekra Task comepxuT Tosbko myctoi kimacc 6e3 koxa. Ilpoext Task B menom He
cogepxutT pyHkuuu Main, To ecTh He MOXKET OBITh 3aIyIlIcH Ha BHITOJIHEHHE.

5. AHanormuHbsIM 00pazoM J00aBUM K PELICHHIO €IIe OJUH MPOEKT ¢ UMEHEM

«Result» u Tummom «Class Library». Okuo Solution Explorer mpumer Bu:

; Solution 'Quiz' (3 projects)
4 (9 Quiz
4| Properties
«J| References
<4 Program.cs
2] Testing.cs
4 (3 Result
=4l Properties
«J References
4] Result.cs
o ) Task
=4l Properties
«4 References
4 Task.cs

Pucynok 15.7 — Bce TpebyemMblie IpOEKTHI, B COOTBETCTBHE ¢ (PUINUECKOM

JTEKOMIIO3UIINECH, T00aBIECHBI K PEIICHUIO.

Jlanee mepexoanM K HAMIOJHEHUIO KJIACCOB TPeOyeMbIM () yHKIIMOHBATIOM.

6. Momudurupyem daitn Task.cs npoekra Task ciemyronmm oopazom:



Inamespace Task

{
// ¥Knacc AN NPeACTaBAEHAR OAHOrO TECTOBOrO 33/aHMA

1 public class SingleTest
1
i public string Question {get; set;} // sonpoc

public List<string> Answers; // OTeeTs

: public List<int> Balls; // Bannm 3a oTseTw
}
// CTaTuueckuil Xnacc ANA MPEACTABASHWA CNWCKa TECTOSHX 3afaHui

q public static class Task
{
: // ChMCOK OTASNbHHX SONPOCOS C OTBETaMW

public static List<SingleTest> AllQuestions;

i // CTaTuuecxkuit KOHCTPYKTOP ANA MMULMAAWSAUWM KONASKLWK

Bl : static Task()
-
; : AllQuestions = new List<SingleTest>()
i 4 i
H : i new SingleTest()
P {
: 3 g Question = "Main - Touka Bxoja nporpamvs ...",
: : : Answers = new List<string>() { "1%, "7", "He snax" },
i : : Balls = new List<int>() { 20, 5, @ }
i b
i : new SingleTest()
L {
¢ : ; Question = "Kakci onepaTop He sBaseTcAa onepaTopom uyukna?”,
: : : Answers = new List<string>() { "while", "for", "if" 3},
i i i Balls = new List<int>() { -5, @, 10 }
$ }s
i ¢ new SingleTest()
i {
: : : Question = “Kax obosmaunte cocTasHoil onepaTop?”,
i i : Answers = new List<stedng>() { "{ ... }"> "( .. )", "< ... > },
: i : Balls = new List<int>() { 50, @, @ }
P g
: : new SingleTest()
Py {
i 1 i Question = "4Yvo obozmavaer cumson ; ",
H i : Answers = new List<string>() { "NMycToi onepatop”, "Koweu nperpame”, “"He sHaw" },
: : : : Balls = new List<int>() { 5@, 20, @ }
)
R
L}

L. ¥

¥

Pucynok 15.8 — Kitaccer mpoekra Task.

Cneayer oOpaTUTh BHMMAaHHE Ha TO, YTO KjIacc TasK cTaTMUYecKHi, TO €CTh HE
TpeOyeT co3aaHus 0OBEKTOB.

7. Momudumupyiite daiin Result.cs mpoekra Result crieayromum o6pazom:



-inamespace Result

{
= public static class Result
{
public static List<string> Messages;
// CTaTu4eckuid KOHCTPYKTOpP
= : static Result()
{
Messages = new List<string>()
{
: "Bw Habpanu menee 1@ bannos! Mnoxo!",
"B Habpanu He meHee 1@ n meHee 4@ bannos! HopmanbHo!",
: : "Bu Habpanu He meHee 4@ bannos! OTauyHO"
. b
}
// Metop pns Bo3BpaweHua coobueHun
= : public static string GetMessage(int Ball)
{
' string mes = "";
: if (Ball < 1)
: : mes = Messages[@];
P else if (Ball < 40)
5 § : mes = Messages[1];
: : else
S mes = Messages[2];
: : return mes;
P}
}
}
Pucynoxk 15.9 — Kiace npoekra Result.
Co3nman onuH cTaTU4ecKuid Gaii, s TPeACTaBICHUS PE3yIbTUPYIOIINX
COO0O1IeHUII.

8. Tenepr Mmoguduiupyem kiacc Tasting mpoekra Quiz. B cBoeit pabote kiacc
OyIeT UCIoJIb30BaTh paHee co3naHHble Kiaacchl Task u Result, koTopele HaxoaATCs B
apyrux npoektax. [loaTomy HE0OXOIMMO YCTAaHOBUT CCBHIJIKA HA JIAHHBIE MPOCKTHI.
Jlns aToro Bei3oBUTE KOoMaHay (puc. 15.10a) konTekcTHOrO MeHto nanku References
npoekta Quiz. Ilocie 3Toro ccpuiku Ha cOOPKHU (OTKOMMIMIIMPOBAHHBIE TIPOEKTHI Task

u Result) mosiBatces B cniricke cewutok Reference (puc. 15.100).



2] 3 Solution 'Quiz’ (3 prejacts)
< 4 8 Qui P 3 5 AR g
‘ > Eill Properties ; Solution 'Quiz' (3 projects)
4 References 4 @ Quiz
Add Referance... Mcrosoftssham {=d| Properties
Add Service Referance... Ren R
Add Library Packsge Reference: z’:’mﬁ?‘ ¢ W TEsmce
Spipioei . 2 Microsoft.CSharp
“d ystem Dats DataSetDrtensicns
-0 Systemdml <3 Result
<3 Sydem Amiling g | System
) Programcs i
4} Testng.cs <3 System.Core
4 T Restt ~3 System.Data
b EEP i . .
s -2 System.Data.DataSetExtensions
4] Result.es -3 System.Xml
M« &1k «
7 b B4 Propertics ~~a§ygngmlL|nq
Il References [« Task|
4 Task.cs -
a o

Pucynok 15.10 — JloGaBiieHHE CCHUIKU Ha MPOEKTHI: 8 — KOMaH/a KOHTEKCTHOTOMEHIO; 0 —

CIIMCOK CCBLIIOK Ha IIPOCKTHI.

9. Moaudunupyem ¢aiin Testing.CS ais peaau3alidi JIOTUKH TECTHPOBAHUS
(puc. 15.11).

= class Testing

‘ i

E g public string DoTesting()
i A
: § int SumBal = 0;
i { int ans = @;
i ? foreach (Task.SingleTest p in Task.Task.AllQuestions)
. & M
: K # Console.WriteLine("//// /7117171117171 E01T707™);5
i § Console.Writeline(p.Question);
i Console.WriteLine("////11111111111111111TTEET");
: : Console.WriteLtine("1. "+p.Answers[0]);
P Console.Writeline("2. " + p.Answers[1]);
L Console.WriteLine("3. " + p.Answers[2]);
: : Console.Write("Bubepute Homep oTseTa > ");
P ans = Convert.ToInt32(Console.ReadlLine());
i SumBal += p.Balls[ans-1];
. £ &
? 5 return Result.Result.GetMessage(SumBal);
.
¥

Pucynok 15.11 — Kiacc Testing.

10. Momudunupyem pyukuuto Main:



—-lusing System;

using System.Collections.Generic;
using System.Lingq;
using System.Text;

—-Inamespace Quiz

{
- class

{

= static void Main(string[] args)

18 newTest = new Testing();

onsole.Writeline("\n\n"+newTest.DoTesting());

“onsole.ReadKey();

Pucynok 15.12 — ®ynkius Main.

3aHYCTI/IT€ IMMOJIYUCHHOC IIPUJIOKCHUC. BuumarennHo HpoaHaHHBprﬁTe KO

IMPUIIOKCHU . HOHpO6YﬁT€ HN3MCHUTD BOIIPOCHI 1 KX KOJIMYCCTBO.

3aT€M, BBIIIOJIHUTC HHAUBUAYAJIBHOC 3a/TaHUC.

Chopoektupyire
MOCTABJIICHHYIO 3a/1auy.

JIEKOMITO3HUIIMAIO 3aJaun

UHpuBuayanbHoe 3agaHue.
MHOTOMOJIyJIbHOE TpHaokeHne (3 MOayls), pealn3yrolnee
[lepen BbIIOTHEHUEM MPUIIOKEHHUST HEOOXOIUMO BBITIOJIHUTD

1 BBISIBUTH OCHOBHBIE OOBEKTHI HpCI[MGTHOﬁ 00J1aCTH.

Bapuant CTpyKTypa JaHHBIX

1, 6,11, 16, 21 [IpunoxeHue OCYILIECTBIIACT CJIOKEHHE

. 1 7
OOBIKHOBEHHBIX IpOo0ei, TO eCTh unucen _, __ H

3 12

T.71. TpeOyercs peann3oBaTh TOJBKO CIOKCHHE.

Mcxoquple ciaaraeMble I0Jb30BaTENb BBOIUT C

KJIABHATYPHI.

2,7,12,17, 22 [Ipunoxenue OCYILIECTBIIACT YMHOKEHHUE
O0OBIKHOBEHHBIX NIpOOCH, TO eCTh 4ucen - — |

3 12
T.1. TpeOyeTcs peanu3oBaTh TOJBKO YMHOXKECHHE.
McxomHpie MHOXKUTENH TI0JIb30BaTENIb BBOJUT C
KJIaBUATYPHI.




Bapuant CTpyKTypa AaHHBIX

3, 8, 13, 18, 23 [Ipunoxenue OCYIIECTBIISIET JiefeHue
O0OBIKHOBEHHBIX JIpo0O€il, TO ecTh uucen _, __ U
3 12

T.1. TpeOyercs peain3oBaTh TOJBKO JIE€JICHUE.
Hcxonuple  ApoOM  MOJB30BAaTENb  BBOJUT C
KJIABUATYPBI.

4,9, 14,19, 24 Peanuzyiite MPUJIOKEHNE,  OCYIIECTBIIAIOLIEE
COKpallleHHe  OOBIKHOBEHHOW  Jpobu.  [IpoOb
M0JIb30BaTEIb BBOJUT C KJIABUATYPHI.

5, 10, 15, 20, 25 Peanuzyiite nporpamMmy ISt BBITIOJIHEHUS
orepanui HaJ KOMIUIEKCHBIMH YHCJIAMU:
CIIOKEHUE, YMHOXXEHHUE, BBIYUCICHUC MOMIYJISA
KOMIUIEKCHOTO 4uciia. McXoqHble KOMIUIEKCHBIE
YKCJIA TI0JIb30BATE)Ib BBOJIUT C KIIABHATYPHI.

7. Conepxkanue oT4yera u ero opma

OTuert o 1abopaTopHOii paboTe TOMKEH COAEePKATD:

1. Homep u Ha3BaHUE J1aOOpaTOPHOIA pabOTHI.

2. llenu naGopaTtopHOil pabOTHI.

3. OTBETHI HA KOHTPOJBHBIC BOIPOCHI.

4. DkpaHHble (GOPMBI M JHCTHHI MPOTPAMMHOTO KOJa, ITOKA3bIBAIOIINC
HOPSIOK BBIITOJIHEHUS TAOOPaTOpPHOH pabOTHI, U Pe3yIbTaThI, OJyUYeHHBIC B X0IE €€
BBITTOJTHCHHSI.

OT4eT O BBIMOJHEHUU TAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIE CHACTCS

IIPpCIIOAaBaTCIItO.

8. KoHTponbsHbIE BOTIPOCH

1. Yrto Takoe cratnueckuii kiacc?
2. YUto Ttakoe cobopka?
3. Kak onpeneauTs IpoeKT 10 YMOJTYaHHUIO B MHOTOMOTYJIBHOM PEIICHUH ?

4. KakuMu crocobaMu MOKHO pa3MecTUTh B (pailiax ompenesieHue kiacca?




5. Kakoif mpoeKT HaYyHEeT BBIMOJHITHCS TEPBBIM €CIIM HECKOJBKO W3 HUX B
OJTHOM pEIICHUU coaepkatr GpyHkuuo Main?
6. Uto HeoOXOaMMO CHeaaTh JJIS TOrO, YTOOBI ITOSBHIACH BO3MOYKHOCTH

MCII0JIb30BaTh KJIACCHI, ONPEIEICHHbIE B APYTOM IPOEKTE?

9. Cniicok nuTeparypbl

I[J'ISI BBIITOJTHCHUA Ha60paTOpHOﬁ pa6OTBI, IMpH IMMOATOTOBKC K 3aIlllUTC, 4 TAKIKC

HJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIB30BATH CICIAYIINC

UCTOYHMKH: [1-3].



JIABOPATOPHAS PABOTA 11. OIIEPAITNU KJIACCOB. IIEPET'PY3KA
OIIEPALII.

1. lenb u conepkaHue
Lenr nabGoparopHOl paOOTBl: HAYYUTHCS OCYILIECTBIATH TEPErPy3Ky
OTIepaTopOB OTHOCUTENBHO MOTh30BATEICKUX THITOB.
3amaun 1a60paToOpHOM pabOTHI:
— MU3YYUTH ONEPAIINH, TIOJICKAIINE TIEPETPY3KE;
— TMOJYYHUTh MPAKTUUECKHE HABBIKU TIEPErPY3KH OTIEPATOPOB.

2. TeopeTuyeckas 4acTh

2.1 Onepanuun. bonpmmHacTBO onepanuii npuinio B C# u3 s361koB C, C++:

Kareropus Omneparuu
ApudmeTrueckue +, -, %1, %
Jlornyeckue &, |, "~ &&, || !
KonkaTeHarust CTpok +
MHKpEMEHT U IEKPEMEHT ++, --
CpaBHeHME <, >, >=, >, =5, 1=
HpI/ICBOGHI/Ie +=, -=, [=, *=, %=, =, &=, |:’ Nz <<=,
>>=




JlocTyn k wieHy kiacca .

Munexcars [1]

[TpuBenenune )

YcnoBHas (TepHapHas) oneparus ?:

Coznanue 00beKTOB new

HNudopmanus o tume sizeof, is, as, typeof,
Koutpons wuckimoueHusi, cBsizanHoro c¢ | checked, unchecked
MEePETOTHEHUEM

2.2 lleperpy3ka omepauuii OTHOCUTENIBHO KJjacca. PaccMoTpum mpocToit
KJIacc, HampuMmep, Uil NpeacTaBiieHus oObekTa «BekTop» (st mpocToThl BO3bMEM

BEKTOp Ha miockocTH). [Ipumep 1:

class Vector
/ Tlona AaHHeX NPEACTABNANT CTOPOHW Napannenendnena

public double X, Y;

[ KOHCTPYKTOPH

public Vector()

{

}

public Vector(double XCoord, double YCoord)

{
X

Y

XCoord;
YCoord;

NPLLLLIE

b
Knacc CO34aH, HO B MATCEMATHUKC MOXHO BBIIIOJHATH CIIOKCHUC (BLILII/ITaHI/IC)
BGKTOpOB n YMHO)KGHI/IS BGKTOpa Ha 4YHuCJIIO, a TaKXE€ HaXOIAUTb CKaHHpHOC
nmpou3BeicHHE BeKTOpoB. HeoOxomammo 100aBUTH 3Ty BO3MOXXKHOCTH JJIS HAIIETO
kiacca «BekTop». DTO 3HA4YUT, YTO ONEpaAlMU, YKAa3aHHbIE B MPUMEpPE 2 JOJKHBI
HNMCTHL CMBICIJI.

[Tpumep 2:



Vector a = new Vector(4, 10);
Vector b = new Vector(1@, 15);

// BHuMMCNEHWE CymMbl BEKTOPOB
Vector SumVector = a + b;

// BuMucneMue npovMsBefeHUs BEKTOPa Ha YMCANo
Vector MultNum = 2 * a;

// BEMMCNEHWE CKANAPHOrO NPOUSBEACHUA
double Skalar = a * b;

B nanHo# peanuzanuu (nmpumep 1) Takue omepanuyd B KOJEC HEBO3MOXKHBIL.

Jlo6GaBuM B KJIacC NEPETPYKEHHBIE ONEPALIHH.

[Tpumep 3:

class Vector

{

: // Tona AaHHHX NPEeACTaBNASwNT CTOPOHH Mapannenenvnesns
public double X, Y;
// KoHcTpyxToput
public Vector()
1
}
public Vector(double XCoord, double YCoord)
{
i X = XCoord;
i Y = YCoord;
}
// Tieperpyska onepauwu cnoxeHus
public static Vector operator +(Vector left, Vector right)
{
§ return new Vector(left.X + right.X, left.Y + right.Y);
}
// Teperpyska Onepauuy YMHOXEHWA BEKTOPa Ha YMCAO
public static Vector operator *(double k, Vector vek)
{
: return new Vector(k*vek.X, k*vek.Y);
}
// Neperpyska onepauwu YMHOXEHWS ABYX BEKTOpPos (CKanspHoe ymHoXeHue)
public static double operator *(Vector left, Vector right)
{
§ return left.X * right.X + left.Y * right.Y;

-

}

Ileperpy3ska omepauuyd TIOX0ka Ha OOBSABIEHHWE MeETOAAa Kiacca, HO
CYIIECTBYIOT OTJHMYMS: WCIOJNB3YyeTCS KIIOYeBOe ClIoBO Static; wucmonb3yercs

KIIF0UEBOE CJIOBO operator 1 CUMBOJ orepatuu (+, *, - ¥ T.1.) BMECTO UMEHU METO/Ia.



[locne Toro xak omepamuu MeperpyXeHbl, BOZMOKHO

JEUCTBUA:
class Progran
{
static void Main(string[] args)
{
t a = new Vector(4, 10);
tor b = new Vector(10, 15);
/[ BHYNCAeHue CyMMmbl BEKTOPOB
tor SumVector = a + b;
'/ Bugncnedue nponssefeHns BEKTOPa Ha Yucno
tor MultNum = 2 * a;
/ BHUNCNEHWE CKANAPHOro npowssegeHuns
double Skalar = a * b;
/ Tposegexune CAOKHBX pacyeTos
tor RES =2 *a+3*b+ (a*b)* a;
Console.ReadKey();
}

3. O6opynoBaHue U MaTepUaIbI

BBIIIOJIATH CJICAYIOIIHC

Jlnst  BBIMONMHEHUs J1a0OpaTOpHOW pabOThl PEKOMEHIYETCS HCIOJIb30BaTh

MIEPCOHATBHBIN KOMIBIOTEP CO CIEAYIONMMHU XapaKTepUCTUKaMU: 64-pa3psaHblii

(x64) mpouieccop ¢ TakToBoii yactotor 1 I'T1 u BeImie, onepatuBHas namsith — 1 [0 u

BBINIIE, CBOOOJHOE MAMCKOBOE MPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. TlporpammHoe obecreueHue:

OIICpalMOHHAasA CHCTCMaA

WINDOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beitie.

4. Yka3aHus 10 TEXHUKE 0€30MacCHOCTH

TexHuka 0e30IMacHOCTH Inpu BBIITOJIHCHHUH

nabopaTtopHoil  pabOThI

OIIPCACIIACTCA O6IlIerI/IH$ITOI\/II I MoJIb30BaTeeH ICPCOHAJIBHBIX KOMIIBKOTCPOB.

CaMOCTOATENIbHO HE MPOU3BOAUTH PEMOHT MEPCOHAIBHOIO KOMITBIOTEPA, YCTAHOBKY



U yJaJeHWe MTPOrpaMMHOTO OOECTeueHUus; B CIIy4ae HEUCIPABHOCTH TMEPCOHAIBHOTO
KOMITbIOTEpa COOOUIUTH 00 ATOM OOCHYKHMBAIOIIEMYy TNEpCOHANy JabopaTopuu; He
KacaThCsl DJEKTPUUECKUX PO3ETOK METAIMUECKUMHU MpeaMeTamu; paboyee MecTo
MOJIb30BATENS TEPCOHATBLHOTO KOMITBIOTEpA JOJHKHO COJEP)KAThCS B UYHCTOTE; HE

paspemiacTCs BO3JIC ICPCOHATIBHOTO KOMIIBIOTEpA IIPUHKUMATDL IUINY, HAITUTKH.

5. MGTOIII/IKa " TOPAAOK BBIITOJIHCHUA pa6OTBI

1. Coznaiite KOHCOJIBHOE TTPHIIOKCHHE.
2. COBMECTHO C TMIpemojiaBaTelieM CIPOCKTUPYHTEe W pa3paboraiiTe Kiacc,
OTHOCHUTEJIBHO KOTOPOT'0 MIEPETPy3UTe onepamuu +, - /, *, %, ==, > (KaxJIpIli CTyJACHT

pa3pabaTbIBaeT CBOM KJIacc).

UHamnBuayanbHble 3agaHns (BO3MOXHbIe BapUaHThbl

KrflaccoB):
«BexkTop B IpocTpaHcTBe», «Matpuua»n, «CoTpyaHuk», «KoMmoberoTepy,
«ToBapy, «OOBEKT  HEABHKHUMOCTH, «KommiekcHoe qUCJIIO», «Kyo»,

«ABTOMOOMITEY, «CTyneHT», «Kuuray, «/{ucuumimna (nmpeamer)y.
Bo3moxxHO TpemiiokeHne CBOEro Kiacca WM JopaboTka Kjgacca W3

nabopaTtopHoit paboTsl Nel3.

7. Coneprkanue oT4yera u ero popma

OT4et mo 1abopaTopHOi paboTe MOKEH COACPIKATH:

1. Homep 1 Ha3BaHMe 1a00paTOPHON pabOTHI.

2. llenn maGopaTopHO# pabOTHI.

3. OTBETHI HA KOHTPOJIHHBIC BOMTPOCHI.

4. Dkpanabie GOpPMBI W JUCTUHT MPOTPAMMHOTO KOJZia, TOKAa3bIBAOIINE
MOPSIIOK BBITTOTHEHUS Ta00pAaTOPHOU PabOThI, M pe3yabTaThI, TIOJYyUYEHHBIE B X0I¢ €€
BBITIOJTHEHUSL.

OT4eT O BBIMOJHEHUW JTA0OPATOPHON pPabOTHI B MHCHMEHHOM BHJIE CHACTCS

IpCrnoaaBaTciito.



8. KoHTposnbHbIE BOIPOCHI

1. Yto Takoe KOHCTpYKTOp?

2. UYro Takoe meperpy3ka oneparopoB? Korma mnpumeHsieTcs JTaHHBIN
MeXaHu3M?

3. JonmycTtum, 4TO AJIA KJacca CO3/1aHa MeperpyeHHas Onepanus CIOKEHUS.
MoxkeT 1 ObITh CO3/aHa €Ille O/HA ONEePALMs CIIOXKEHUS JIs1 JaHHOTO Kiacca?

4. Kakue onepaiuu Helb3sl Ieperpy3uTh?

5. Kakue onepainuu HEOOX0AUMO MEPErpyKaTh MOMapHO?

9. Cniucok nuTeparypbl

I[J'I}I BBIIIOJTHCHUA na6opaTopH01”4 pa6OTI>I, IMIPpH IMOATOTOBKC K 3aIllUTC, 4 TAKXKC

JIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIB30BATH CICAYIINC

ucrounuku: [3], [5].



JIABOPATOPHAS PABOTA 12. IOCTPOEHUE MEPAPXIWU KIIACCOB

1. llenb u conepkaHue

Lenp mabopaTopHOI pabOTHI: U3YYUTHh MEXaHW3M OPTaHU3AINN HACIEIOBAHUS
KJIaCCOB.
3amaun 1a60paToOpHOI pabOTHI:
— HAYYUTHCS OOBSBIIATH MPOU3BOIHBIC KJIACCHI;
— HAYYUTHCS CO371aBaTh HEPAPXUU KIIACCOB,;

— HAYUYHUTHCA UCIIOJIB30BATh MCXAHNU3M HOJ'IHMOpq)I/BMa.

2. TeopeTuyeckas 4acTh

2.1 Hacnenoanue peanusarnuu. Hacnegoanue peanusanmm (implementation
inheritance) o3HayaeT, 4TO THI MPOUCXOIUT OT 0A30BOTO THIIA, IMOJTyYast OT HETO BCE
TOJIS-YJICHBI ¥ (PYHKITUU-UJICHBI.

CuHTakcuc HaCJICAOBaHUA pCaIn3aln:



class IlpoussoonwiiiKnacc . BazoswiiitKna cc

{

Il Jlannvie— unenviu Gpynkyuu — unernvl
}

Ecniu npu onpeneneHunm Kiacca He Yyka3aH 0a3oBblii kiacc, To C#
npejmnosaraet, 4ro 0a30BbIM KitaccoM siBisiercs System.Object.

2.2 Coznmanue wuepapxuu kiaccoB. [lpu HaciemoBaHuW  peanu3aluu
MPOM3BOIHBIN KIIACC HACJIEAyeT pean3aiuio Kaxaoi GyHKIuu 6a30BOr0 THIA, €CITU
TOJILKO B €0 ONPEJCICHUU HE yKa3aHO, YTO peanu3anus (QYHKIUU JOJDKHA OBITH
nepeoripeielieHa.

OmpenenuM  CICAYIOIIYIO — HEpPapXU0  KiIaccoB  (puc. 17.1) =m

IMPOACMOHCTPHUPYEM, KaK HACJIEAYVETCH peAJIM3ANMNIA WM KaK HEPEONPEACIAIOTCH

CBOMCTB U METOJIOB.

YesioBek

CryaeHr Yuurens

Pucynok 17.1 — Mepapxus Kj1accos.

Co3maaum KOJI, ONMHUCHIBAIOIIMK JaHHYIO Hepapxuto. Onpeaenum 0a30BBIN

KJIaccC:



class Yenosex

{

public Yenosek(string ®, string W, string 0, int Bosp)

{

: Gamunua = ©; Wma = U; Otuecrso = O; BospacT = Bosp;

}

public Yenosek()

{

: Oamunua = "HeT gaHHux"; Mma = ""; OTtyectBo = "";
Bospact = 18;

}

public string ®ammnwa, Wma, OTwecTso;

private DateTime flaTaPoxaeHus;

public virtual string ©MO

{

i get { return ®amunua + " " + Mma + " " + OTuyecTBO; }

}

public int BospacT

{

: get { return DateTime.Now.Year - faTaPoxgenua.Year; }
set
{

: : int FopPoxpeHuna = DateTime.Now.Year - value;

? i RaTtaPoxgenua = Convert.ToDateTime(TogPoxgeHus.ToString()+".01.017);

)

}

}

OOpature BHUMaHUE Ha HAIMYUE JBYX KOHCTPYKTOPOB, MEXaHU3M XpaHEHUS
BO3pacTa 4yeloBeKa U KioueBoe cnoBo virtual y cBoiictBa «®HO». KitoueBoe cinoBo
virtual yka3piBaeT, 4yTO JaHHOE CBOMCTBO OyJIEeT MEpPEonpe/ie]ICHO B MPOU3BOIHOM
KJ1acce.

Ornpenenum MPOU3BOAHBIN KIIACC « Y UUTEIbY:



class Yuutenn: “enosex

1
public Yuutenn()
: tbase()
{
YueHoe3BaHHe = Yuenne3sanuda.bes_3BaHna;
YuenanCrenenn = YuenmeCrenenn.bes_Crenemu;
}
public Yyurenb(string ©, string W, string O, int Bosp, Yyerwedsanua ¥3, YuenpeCrensHu ¥Q)
i :base(®, U, O, Bosp)
{
Yuenoe3sauue = ¥3;
! YuenaaCrenenbp = ¥(C;
}
public ¥ edsadna YueHoe3saHue;
public YuyermeCrenern YyenHanaCTeneHn;
public override string ©WO
{
: get
Sl |
i return YyemasCrenens.ToString() + ", " + Yuenoe3samue.ToString() + ", " + base.oMO;
. |
}
by

Crnenyer oOpaTuTh BHUMAaHHE HA MCIOJIB30BAHHUE KIFOUEBOTO ciioBa override y
cBoiictBa «®NO», KOTOpoe yKa3bIBAE€T HA TO, YTO JTAHHOE CBOWCTBO MMEET HOBYIO
peanusanuio, OTIMYAIOIIYIOCS OT peaau3anuu 0a30BOro Kiacca.

OmnpenenuM BTOpOH MPOU3BOIHBIN Kiace «CTyaeHT»:

class CryaeHT: Yenoeex

ﬁ public CrypenT(string ®, string M, string 0, int Bo3sp, CneywansHocTu Cneu)
: :base(®, U, 0, Bosp)
{
g CneuwanbHocTh = Cney;
¥
public CneuwanbHocTv CNeUManbHOCTb;
public override string ©WO
{
i pget
i 1
: : return base.®M0 + ", " + CneuwanvHocTb.ToString();
B4 3
b2
}

B 060oux mpon3BOAHBIX Ki1accax CleMyeT 0OpaTUTh BHUMAHHUE Ha PEaTH3aIlUI0
KOHCTPYKTOPOB TPOU3BOJIHBIX KJIACCOB, MCIOJIb30BaHWE KIIIOYEBOTO CJIOBAa base B

kojie cBoiictBa «®HO» u pu 00BABICHUU KOHCTPYKTOPOB.



Takxke WHTEpeC MPEACTABISIIOT TUIBI JAHHBIX, UCIOJIb3YEMbIC [JI YJICHOB-
IaHHBIX:  «CHnenuanbHOCTH»,  «YdUeHble3BaHHUS»,  «YueHpleCtTereHu». BoT

OIMPCACIICHHUA JaHHBIX THHOB-HCpG'—IHCHGHHﬁZ

public enum Yuedne3saHWA
{
: louenT,
Npogeccop,
AKafemux,
Bes_3saHua

}

public enum Yuedselrenenw
{
i KananaaT_TexHuyecxkux_Hayx,
Kangugat_ousMaTt_Hayk,
Kangnaat_lNeparorudecknx_Hayx,
AoxTop_®nsMaT_Hayx,
bes_Crenenn

}

public enum CneuuanbHocTw
{
UugopmaumoHHue_Cuctems U_TexHonoruu,
: besonacHoCTo_MHOOPMALMOHHuX_CUCTEM,
: TexHonorus_3aumTe_Hupopmauun,
Ncuxonorua,
Haxo3nexTpoHuka
¥
HaKOHGH, MMPpOACMOHCTPHUPYEM  HCIIOJIb30BAHUC 00BSIBIIEHHOMN HCPaAPXUHU
KJIACCOB.

B mporpamme o00BsiBUM MaccuB 00bekTOB THma «YemoBek». Cremyet
MOHUMAaTh, YTO TPH OOBSBICHUU TAKOTO MAaCCHBA, €r0 JJEMEHTaM MOXHO
MIPUCBAaMBATh OOBEKTHI JIOOOTO IMPOU3BOJHOrO Kjacca, MPUYEeM KaKIbld OOBEKT

OyzeT BecTH cebst mo-CBoeMYy (3a CUeT MEPEOIPEACIICHUS] CBOMCTB U METOIOB).



static void Main(string[] args)

{

i // ObvaBum maccus mopei:

i Yenosex[] mas = new Yenosex[6];

E // 3anonnum maccus 3HadveHuamu pasnmx (!) Tunos

i mas[@] = new Yenosex("Nevpos”, “Merp”, “Nerposwu”, 10);

E mas[1] = new Crypent("Kopobos™, “Cepred”, "Buxtoposuu”,

| B 19

: CneynansHocTy. Unpopmauuonnse_Cuctemst U_Texnonoruu);

i mas[2] = new Yuurteno("Huxkonaes", “Esrenmit”, "Msanosuuy",

g : 30,

i Yuenwe3sanua . JOUenT,

i YuenweCTenenu.,KanguaaTt_TexHuyeckux_Hayx);

E ﬁas[B] = new CtynenT("MNaenosa”, “"Mapuna”, "Angpeesna”,

i B 20

i CneynansHocTyh. HaHO3NEKTPOHUKA) ;

§ mas[4] = new Yuuteno("Aposaosa”, “Buxvopua“, “"WropesHa",
it se,

i Yuenwe3sanua.Npodpeccop,

i YuenweCTenenu, lokTop_OusMaT_Hayk);

E has[S] = new Yenosex("Cugopos”, "Mapx"”, "3axaposuu”, 12);
5 // BmBoa uHbOpauum

: for (int i = @; i < mas.length; i++)

Pof

i : Console.WriteLine(">>>>>>>>>>> “ + mas[i].GetType().Name);
i i Console.WriteLine(mas[i].oW0);

i i Console.WriteLine("BospacT: " + mas[i].Bospacrt.ToString()+"\n");
: : Console.WriteLine("\n");

)

§ Console.ReadKey();

¥

B pesynbraTte paboThl mporpaMMbl OYJET OCYIIECTBICH CIICTYIONINI BBIBOI:



[ SRR X

B filey///D:/University/Yutaemeie gucumnansel/Texsonorun nporpammuposanks I/9. LR_Ten/LR_Cne...
E)))))))))) Yeaosek A

etpoB Metp lMeTpoeuu
ospact: 1

m

PRIIDIBDD CryneHTt
%uposns Cepred Buxtopoeuu, HuoopraumonHwe _Cuctenu_M_TexHoaoruwm

ospact: 19

PADRDIDIDD Yyuteas
anpgupar_Texnwueckux_Hayk, [loueHt,. Hukosaee EBredwd HeaHoeWu
ospact: 30

PIRBPRIPI CrynenT
Nasaoea MapuHa AnppeeeHa,. HaHo3AeKTpoOHHKaA
Bospact: 20

BRI Yuurteae
g.uKTnp_QMSHaTJ-IagK. MNpogeccop. fdpo3znoea Buxktopua Hropeeda
ospacT: 50

PEIBRRII Yeaoeer
Cupopoes Mapk 3axapoewu
FuspacT: 12

Ilonnas AuarpaMma THUIIOB B TIIOJYYCHHOM IIPHUJIOKCHHUU II0KA3dHA Ha

puc. 17.2.

Crypent F3 Program | Yuerneenamen A
Ciass Clazs Enum
** Yerozex
= Methods Jouewt
= Fields ; :
a¥ Main Mpogeccop
e ¢ ChcumansnacTts Acanenamns
Class = Properties Bes_3earna
pro i 10 10
= Fields = Methods Creunansuocm
Enum
27 OataPowasqus @ Cryassr
" {hra o Ymdopraupcanee_Crcrenssi W Texnoncrum
/ UTMECTEO Sesonacrocre_Mndopuauronrsix_Cucrew
D3 :
. Snii y = Teunonorma_3audre_MHeopuatdun
3 : “rrens (2 R
= Properties Class 1CAXOAOTHA
5
= Bospact b Saromex HanosaexTporuxa
= ON0
= = Fields =
Mezhads Iefds YueneaeCrencm s
¥ Yerosex (+ 1 o, v YueranCreneks Enum

¥ Yyeroslzarue
Lanangat_Texwaseckin_Hayx

= Properties

5 Mo «tnu;x wgat_DmaMar_Hayx
o SLarnauzar_Megsrorryeckux_Hays
= Methods

¥ Yuwrers (= 1 ou.

Hdoxrop_PrsMar_Hayk
5e3_Crenewu

Pucynok 17.2 — JIlnarpamMmma THITOB IpUJIOKEHUs (co3mana cpeacTBamu V'S).

CtpykTypbl Bcerma Hacaeayrorces ot System.ValueType. OHu Moryr Takke

Hacle0BaTh JI000e KoJnuecTBO HTEpQeiicoB. Kiacchl Bceria HacienyrTcst OT



OJIHOTO Kjacca mo BamieMmy BbIOOpYy. OHHM Takke MOTYT Hacjel0BaTh JIF0OOE KOJIMYECTBO

UHTEP(PENCOB.

3. ObopynoBaHue U MaTepuabl

Jlis  BBIIONMHEHUST Ja00paToOpHOl pPabOTHl PEKOMEHIYETCS HCIOIb30BaTh
NEePCOHABHBIM KOMITBIOTEP CO CIEIYIONIMMH XapaKTePUCTHKAMU: 64-pa3psIHbIii
(x64) nponeccop ¢ TakToBoi yactoroi 1 I'T'i1 u BeIIe, onepatuBHas namsath — 1 ['0 u
BBIIIIE, CBOOOJHOE IUCKOBOE MpOCTpaHCTBO — He MeHee 1 [0, rpadmueckoe
ycrpoiictBo DirectX 9. IlporpammHOoe oOecrneueHue: oOmepalyoHHas CcHcTeMa

WINDQOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beine.

4, Yxa3zaHus 0 TeXHUKE 0€3011aCHOCTH

Texnuka 0€30maCHOCTH TNPHU  BBHIMOJHEHWH  JIAOOPATOPHOW  pabOTHI
OTIpe/IeTIsIeTCSl OOIENPUHATON JUISl TOJIb30BaTeNIel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIEHO HE MPOU3BOIUTH PEMOHT TIEPCOHATFHOTO KOMIIBIOTEPA, YCTAaHOBKY
U yJaJieHUue MPOTrPaMMHOTO OOECIICUCHHS; B Cllydae HEHCIPABHOCTH MEPCOHAIBLHOTO
KOMIThIOTE€pPa COOOIIUTHL 00 ATOM OOCITY)KHMBAIOIIEMY TEpPCOHATY JIabopaTopuH; HE
KacaThCsl JJEKTPHUECKUX PO3ETOK METAUTMUECKUMHU TpeaMeTaMu; padbodee MecTo
MOJIb30BATEN TMEPCOHATBHOTO KOMIBIOTEPA JIOJDKHO COJEPKAThCS B UHCTOTE; HE

paspeuiacTcCAa BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHHUMATD ITHUINY, HAIIUTKH.

5. MeToiuKa ¥ MOpsIIOK BBITTOJTHEHUS PaOOTHI

1. CozpaiiTe KOHCOJBHOE TMPUJIOKEHHE B COOTBETCTBUU C aJTOPUTMOM,
MIPEICTaBIICHHBIM B JabopaTopHoil pabote Nel.
2. 3yunte mpuMep CO3MaHUs UEPAPXUU KIIACCOB, MPEIACTABICHHBINA B pa3/ene

«TeopeTnyeckoe 000CHOBaHME» TaHHOM J1a00PATOPHOU PaOOTHI.



3. IlocTpoiiTe CBOIO MEPApXUIO0 KIACCOB B COOTBETCTBUU C WHAUBUIYATHHBIM
3ajaHueM. B pesynbTate BBINONHEHUS J1a0OpaTOpHOW padOThl JIOJKHBI OBITh
peanu30BaHbl CAEAYIOIINE MEXaHU3MBbI:

— WCIOJIB30BaHUE TUIIA-TIEPEUUCTICHUS (XOTS OBl OJHOTO);

— WCIOJIB30BaHUE TIEPEONPEICIICHHOTO CBOMCTBA (XOTS OBbI OTHOTO);

— WCIOJIB30BaHUE NIEPEONPEICTICHHOr0 MeToAa (XOTsI OBl OJTHOTO);

— UCMOJIb30BaHUE BbI30Ba 0a30BOT0 KOHCTPYKTOPA;

— HCHOJB30BaHME BbI30OBa JIOOOro 0a3oBoro Meroja (OTJIIMYHOTO OT
KOHCTPYKTOPA).

4. IlpogeMOHCTpUPYHTE UCTIOIB30BAHNUE KIIACCOB, CO3/IAHHON HepapXxuu (jerye
BCEro 3TO clieJlaTh C HMCMOJb30BaHHEM MaccuBoB). [lpu 3amure paboOThI yKa)kuTe
NpU3HAKU TPUCYTCTBUS MOJIMMOP(GHOro TMOBEIEHUS B TMporpamme (peanusaius
noyimMopduzma).

UHauBnayanbHoe 3agaHue.

CrpoexkTupyiiTe Kiacc, HamoJHUTe ero TpedyeMol (QyHKIIMOHAIBLHOCTHIO,

IPOJEMOHCTPUPYHTE pabOTOCTIOCOOHOCTH K1acca.

Bapuant Hepapxus kiraccos
1 TexCpencreo
ABTOMOOIIL Bepronér
['pyzosoitAsro JerkosoitAsro
2 KomnTexuuka
1
Cepsep HoyTtbyk [1K




Bapuant

Hepapxus kitaccos

3

['eomeTpus

YeThIpexyroabHHK

TpeyronbHUK

A

l

Ksaapar

Pom0

H3ianune

A

Kuura

Kypuan

DnPecype

MynsTMenna

— T

Hsobpakenne

Bujico

—

Pactpoeoe || BektopHoe

Boopyxkenue

I

|

CrpenkoBoe

Tauk

Comoser

Maune

1

I

ABHACPE/ICTBO

['py30BHK

A

Beproner

Herpedurens

Pacrenue

?

Tpaga

Jepeso

Kycrapuuk




Bapuant

Hepapxus kitaccos

9 o
I I
oc Hpukaajnoe
L
CpoboaubieOC || [MnatubieOC
10 9BM
MoOnbHBIH CraunoHapHeii
A
[Tnanmer|| Hoyroyk
11 DNEKTPOHUKA
7 )
CorTenedon || Doroannapar [Tnanmer
12 TexCpencrro
ABTOMOOHIIBL Bepronér
Iy
['pysoBoitAsro JlerkosoiAsro
13 BertTexuuka
7'y
Tenesuzop Yrior MuKpoBOIHOBKA
14 9BM

I

MobunbHBIH CranmoHapHsIii

A

[Mnaunurer

Hoytbyk




Bapuant Hepapxus kimaccos
15 KanuTosapsl
[ 3
Pyuka Opranaiizep ||Crkopocuimparess
16 Marnmnst
h
ABHacpeaCcTBO ['py30BHK
i
Beproaer HUcrpeburens
17 HeasuxuMoCTs
)
Keaprupa Hom [apax
18 MammsHocTpoeH# e
Tamenoe Cpennee
Tpakrop || Kombaiin
19 AnemYactuua
®oToH DNEKTPOH [Ipoton
20 [eomerpus
-
MHOrOYTOIbHHK Dmune
7'y
[TpamITapamnenenunen|| TpeyronbHuk
21 Creumnanucr

[Iporpammuct

Bpau Jletunk




BapuanTt Hepapxus kiiaccos

22 [10

E

| I

ocC [Ipuknannoe

A

CpoboaunieOC ” [TnarueieOC

23 l baunkKapra I

A

Hakonurensnas || [lnarexnas 3apruarHas
24 Cepsuc
[Mponaxu JIvzunr Kpeaur
25 Mebesb
Cron MsarkMebens|| Hlkad

7. Coneprxkanue oT4era u ero opma

Otuet mo 1abopaTopHOi paboTe NOKEH COACPKATH:

1. Homep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenm maGopaTopHO# pabOTHI.

3. OTBeTHI HA KOHTPOJIHHBIE BOMTPOCHI.

4. Dkpanable GOpMBI W JUCTUHT MPOTrPAMMHOTO KOJZia, TOKAa3bIBAIOIINE
MOPSAIOK BBITTOTHEHUS Ta00paTOPHOU pabOThI, M pe3yabTaThl, MOJYUYEHHBIE B X0/€ €€
BBITIOJTHEHUSI.

OT4eT O BBIMOJHEHUW JTA0OPATOPHON PabOTHI B MUCHMEHHOM BHJIE CHACTCS

MIpCoaaBaTClIto.




8. KoHTpoabpHbIE BOIIPOCHI

1. UYro Takoe HacnemoBaHue peanuzanuu? Kak onmucatb CMHTaAaKCHUYECKU
HACJIEIOBAaHUE peanu3aiuu?

2. JI7s1 4ero UCIob3yeTcs: KIIFUeBoe ¢I0Bo hase?

3. MoxHo nu mepeonpenenutb Meron kiacca? CpoiictBa kiacca? JlanHble
KJyacca?

4. Kak nepeonpeneuTb METO]T B POU3BOTHOM Kiacce?

5. JI7st yero ucnosb3yercst KIrueBoe ciioBo Virtual?

6. JI71s yero ucnosb3yercs KIIFUeBoe CIoBo override?

7. Kak momeHsTh 11BET (POHA B KOHCOJILHOM MPUIIOKESHUN ?

8. Kak mocTpouth nuarpaMmy THIIOB JIAHHBIX, UCIIOIL3YEMbIX B MPHIOKCHUH
cpeactBamu Visual Studio 2008/ 2010?

9. Ckonpko 0a30BBIX KJIACCOB MOXKET OBITh y JI0O0T0 Kiacca B C#?

9. Cniucok nuTeparypbl

J71st BEITIONTHEHUS 1a00paTOPHOUM pabOThI, IPH MOATOTOBKE K 3aIUTE, a TaKKe
JUI. OTBETa HAa KOHTPOJIBHBIE BOIPOCHI PEKOMEHIYETCS MCIIOIb30BaTh CIICAYLIUE

HUCTOYHMKH: [5-7].



JIABOPATOPHAS PABOTA 13. PA3BPABOTKA ITOJIb30BATEJILCKUX
NHTEPDENCOB

1. lenb u conepkaHue

Lens maboparopHOi pabOThI: MU3YYUTh NPUHLMIBI PabOTBl € TUIAMH
untepdeiico B C#.
3amaun 1a60paToOpHOM pabOTHI:
— HAY4YHThCS OOBABIATH HHTEpQEiich B CH#;

— HAY4YUTHCS CO3/1aBaTh KIIACCHI, peaTn3yIoLue HHTEPEHCHI;

2. TeopeTuyeckas 4acTh

2.1 HacnenoBanue wuHTepdeiicoB. Kpome HaciemoBaHWs peanu3alin
(implementation inheritance) B s3pike C# peann3oBaH MeXaHHM3M HacleAOBaHUS
untepdeiicos (interface inheritance). Heobxoaumo nmoHumarh, 4TO HE BCe OOBEKTHO-
OPUCHTHPOBAHHBIE S3BIKU TIOICPKUBAIOT UHTEPEHCHI.

Ecoim xmacc Hacnmemyer wuHTepdeiic, kimacc Kak Obl OepeT Ha cebOs

00s13aTeNIbCTBA PeaTM30BaTh HEKOTOPHIA (PYHKITHMOHAI.



CuHTakcuCc HaclieoBaHUsl UHTepdeiica He OTIMYaeTcd OT CHHTaKcuca
HaCJIEJOBAHMSI peaTU3alvn:

class KnaccPeanuzyrowuiillumepgetic . Unmepdghetic

{

Il Jlannvie— unenviu pynkyuu — uienol
¥
Otarune 0T MeXaHW3Ma HaclleIOBaHMsI Pealn3alii COCTOUT B TOM, YTO:

- Kimacc 00s3aTenbHO JIOMDKEH peajan30BaTh METOIbI M CBOICTBA,
poJIeKJIapUpOBaHHble B HHTepdeiice (HUKaKOH peanusalmu B HHTepdeiice He
CYILIECTBYET);

- KJIACC MOJKET PEeaM30BbIBATh (HACIIEA0BATh) HECKOJIBKO HHTEP(EHCOB, TOTaa

Kak 0a30BBIN KJIACC MOXKET OBITH TOJILKO OJIHH.

2.2 OOswsBienne wuHTepdeiicoB. J[lus oOwbsBIeHus Tuna uHTEpdeiica

UCTIOJIB3yeTCs KiIIoueBoe clioBo interface:
public interface ICalculate
1
veid Plus(int pPlus);
veid Minus(int pMinus);

¥

public interface IVisual

{
string Name { get; set; }
void DrawObject();

}

B npuBenennom npumepe o0bsBiIcHBI aBa nHTepdeiica: ICalculate u 1Visual.

Wurepdeiic ICalculate BkmrouaeT aBa MeToga ¢ omHUM mapamerpoM. U3
Ha3BaHUI BUHO, YTO OJIMH METOJ YTO-TO YBEIUYMBAET, BTOPOH — YTO-TO YMEHBIIAET
Ha BEJTMYHMHY TTapaMeTpa.

Bropoii uaTtepdeiic [Visual conepxkutr metonm DrawObject 6e3 mapametpos,
KOTOPBIN MPU3BaH HAPUCOBATh OOBEKT, a TAKKEe CBOMCTBO Name, KOTOPOE JOCTYITHO
KaK JJI YTCHUS, TaK U JIJIS 3aIHCH.

Cnenyer moOHUMATh, 4YTO WHTEP(PEHCHI HE MPEANOoaraloT KOHKPETHYIO

peanu3aiuilo METOAOB, a CBOMCTBa MHTEp(eENCcOB He XpaHAT AaHHbIX. WHTepdeiic



JIOJIKEH OBITH peaTu30BaH KJIaCCOM, KOTOPBIM M OTPEICTUT KOHKPETHOE HATIOJHCHUEMETOIOB
U CBOMCTB uHTEpdeiica.
JInst mucmonb30BaHMsI OOBSBICHHBIX WHTEpPHEHCOB cO3MaauM JBa  Kjacca
Human (uenosek) u Car (aBTOMOOUIIB).

public class Human
{
public Human(string pFIO, int pAge)
{
FIO
Age

n

pFIO;
pAge;

}

private string FIO;
3 private int Age;
}
public class Car

{

public Car(string pManufacturer, string pModel, int pVelocity)

{

Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
}
private string Manufacturer;
private string Model;
private int Velocity;

}

B kaxmom Kkmacce omnpeneneH KOHCTPYKTOP, KOTOPBIA WHUIMATIU3UPYET
3aKpBITHIC IaHHBIE-YJICHBI KJ1acca.

TpeOyeTcst isi KaXIO0ro Kiacca peaan3oBaTh BBHIBOJ B KOHCOJb, a TaKKe
BO3MOXHOCTH YBEIWYEHUSI CKOPOCTH aBTOMOOWJST U BO3MOXKHOCTH H3MEHEHUS
BO3pacTa y 4eJIOBeKa.

Oror o0mmit (QyHKIMOHAT MOXKHO peaiu30BaTh C  HCIIOJIb30BAHUEM
CJICTYIOIIHNX CITOCOOOB:

1. JIo6aBuTh Bce HEOOXOAMMBIC (DYHKIIMH B KaKIBIM KJIaCC HE3aBUCUMO. JDTOT
METOJI MPUBOJNT K «Pa30yXaHHUIO KOAa», CJIOKHOM yIpaBiIsieMOCTH KO/a.

2. Peamm3oBaTh onuH Kiacc, Hampumep Base (0a3oBbiii), B KOTOpPOM
ompenenuTh ooOmue wmetoasl u cowictBa (Plus, Minus, DrawObject). 3arem
MCIIOIB30BaTh Kiacc Base B kauecTBe 6azoBoro aiis kiaccoB Human u Car, npuuem B

KaXXIO0M KJIaCCC IICPCONPECACINTb MCTOIbI 0a30BOTO KJjlacca C MCHOJIL30BaHUEM



KITI04eBoro cioBa override. DTOT MeTOn — HacieqoBaHue peanusanuu. [lomydaercs
uepapxus KJIacCoB, KOTOPHIC IO CMBICITY W HAMTOJIHCHUIO CHJIBHO OTJIMYAIOTCS. XOTS B
JAaHHOM TIOJIXOJ€ KJacChl W KOJA Ooliee YMOpSAJOYEHBI, BCE PaBHO BO3HHUKACT
M30BITOYHOCTD 32 CUET MHOTOKPATHOT'O MEPEOIpeIeJICHISI METOIOB.

3. Onpenenenrie MHTEpPHENUCOB M peanusaius BO3MOXKHOCTEH HHTEpQercoB
JTAHHBIMH KJTaCCaMH.

Nmenno meton 3 OyAeT UCMOIB30BaH B JaHHOMW JabopaTopHOil padore.

4. O6opynoBaHUE U MaTEePUATIBI

Jlns  BBIMOJHEHUs] J1a0OpaTOpHON pabOThl PEKOMEHAYETCS HCIOJb30BaTh
NEPCOHANBHBIN KOMITBIOTEP CO CIEAYIONIMMH XapaKTEePUCTUKAMU: 64-pa3psiaHbIit
(x64) nporneccop ¢ TakToBoM yactoror 1 I'T'11 u BeIie, onepaTtuBHas mamsTh — 1 ['0 u
BbIllIe, CBOOOJHOE JMCKOBOE TMPOCTpaHCTBO — He Menee 1 I'6, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecrieueHHe: OIepalioHHas CHCTEMa

WINDOWS 7 u Brie, Microsoft Visual Studio 20112 u Berie.

5. Vka3zaHus 1o TeXHuKe 0€301MacHOCTH

Texnuka  0€30MaCHOCTH TPH  BBIMOJHEHHH  JJAOOpaTOpHOH  pabOThHI
ompesensieTcss OOMIETPUHATON I TOJIb30BaTeNiel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITeNIbHO HE TTPOU3BOIUTH PEMOHT MEPCOHATBHOTO KOMIBIOTEPA, YCTAHOBKY
U yJajeHue MpOrpaMMHOTO OOECTICUCHHUS; B CITydae HEHMCIPABHOCTH MEPCOHAIBHOTO
KOMITBIOTEpA COOOITUTH 00 ATOM OOCITYXHMBAIOIIEMy IEpPCOHANY J1abopaTOpuu; HE
KacaTbCsl DIEKTPUYECKUX PO3ETOK METATUIMYECKUMHU TpeIMeTaMu; pabodee MecTo
MOJIB30BATEI TEPCOHATBHOTO KOMIBIOTEpA MTOJDKHO CONEPKAThCS B UYUCTOTE; HE

paspeuiacTcCAa BO3JIC IICPCOHAIBbHOI'O KOMIIBIOTCPA IIPUHUMATD IIHUINY, HAIIUTKH.

6. MeTonuka v MOPSITOK BBITIOTHEHHS paOOThI



1. Co3paliTe KOHCOJIBHOE TPWIOKEHHE B COOTBETCTBHHM C alTOPUTMOM,
MpeCTaBICHHBIM B JlabopaTopHOi padote Nel.

2. Onpenenute B mpuioxeHun kiacckl Human u Car, a Takxke wHTEp(hEHCH
[Calculate u IVisual, mpeacraBiennbie B pasjaeie «TeopeTndeckoe 0O0OCHOBAHHE)
JaHHOM 1a00paTOPHON PabOTHI.

3. Peanmsyem wmexanusm HacinemoBanus wuHTepderica ICalculate xmaccom
Human. ;151 3Toro BBITIOJHUM CASAYIONINAE ICHCTBUS

3.1. B onpenenenun kiacca ykaxem, uro ki1acc Human nacnenyet untepderic

ICalculate.

ICalculate
[—]

public class Human:
r

3.2. O6paTI/IT€ BHUMAHHUEC, YTO ITIOCJIC JTOI'0 IIOIIBITKAa ICPCKOMIIMINPOBATH

IMPOCKT NPUBCIACT K OILIIMOKaAM:
Error List
@ 2Emors | 1\ 0Wamings | (i) 0 Messages
Description
@ 1 'LR_Eleven.Human' does not implement interface member ‘LR_Eleven.ICalculate Minus(int)’
@ 2 'LR_Eleven.Human' does not implement interface member ‘LR_Eleven ICalculate Plus(int)’
To ecthb KOMITUJIATOP COO6HIa€T, qTo I/IHTCp(l)CI;'IC HaCJICAYyCTCA KJIIaCCOM, HO
MECTOAbI, 3as1BJICHHBIC B I/IHTep(beﬁce, KJIAaCCOM HC pCaJIM30BAHLI. PeaﬂmyeM Hnux.

3.3. HaBenure Kypcop MBIIIM HA WHTEPAKTUBHOE MOMAYEPKUBAHHUE U TOSBUTCS

BBIITAIAIOIUN CIIUCOK:

=g
slic Human(string nFT0. int nAse)
Options to implement mtc-rfac«:j

Packpoiite ero u BbeiOepuTe KomaHmy «lmplement interface» (peammsoBathb

uHTEpPENC).
public class Human: ICalculate
{ _ -
public Human(str .
{ Implement interface 'ICalculate’
FIO = pFIO; Explicitly implement interface 'ICalculate’
Age = pAge;



3.4. B ximacce Human mosiBsATCSA 1Ba HOBBIX METOAa, KaK M ObLIO OOBSIBICHO B

untepdeiice [Calculate. Onpenenenue kiacca IpuMeET BU:

public class Human: ICalculate

{
E public Human(string pFIO, int pAge)
{
: FIO = pFIO;
: Age = pAge;
}

private string FIO;
private int Age;

public void Plus(int pPlus)

{
}

throw new NotImplementedException();

public void Minus(int pMinus)

{
}

throw new NotImplementedException();

}

O6paTuTe BHHUMAaHHE, YTO B KaXIbli CreHEPHPOBAHHBIM METOM cCpeaa
pa3paboTku J00aBUiia KOJI BBI30BA MCKIIOYEHHS, TO €CTh MPOEKT CKOMITHIUPYETCS
0e3 omMOOK HO B MPOIECCE BHIMOIHEHHUS, NMPU MOMBITKE UCIIOIB30BaTh MeToabl Plus
i Minus mporpaMma 3aBEpIIUTCS ¢ OUIMOKaMU. DTO CIEJIaHO JIs TOTO, YTOOBI
MPOTPaMMHUCT He 3a0bLT pean30BaTh JaHHBIC METO b HHTEPHEHCOB.

B npounecce BemonHenus mm. 3.1 — 3.3 ObUIM MCIIOIB30BaHBI BO3MOXKHOCTH
Visual Studio mo aBromaTm3anuu peanuzanud HHTEpdeiica. OdeBHIHO, YTO
nHTepdeic MOKHO OBLIO peaaIn30BaTh, CAMOCTOSITCIILHO HAITMCAB JTAHHBIA KOJI.

— UCIIOJIb30BaHHUE BBI30Ba 0A30BOT0 KOHCTPYKTOPA;

— WCIIOJIb30BaHHWE BBI30Ba JII0OOro ©6a30Boro wMeroja (OTIUYHOTO OT
KOHCTPYKTOpa).

4. OrnpeieTuM OKOHYATEIBHYIO pean3anuio s MeTooB Plus u Minus:



public void Plus(int pPlus)

1

:  Age += pPlus;

I

public void Minus(int pMinus)
1

: Age -= pMinus;

i

5. AHanorn4HeIM 00pa3oM peanu3yeM HacienoBanue uatepdeiica 1Visual ps

knacca Human. OxoH4aTenbHO JJIA KJ1acca Human MOJIy4uM:



public class Human: ICalculate, IVisual

{

§ public Human(string pFIO, int pAge)
I |

. i FIO = pFIO;

. Age = pAge;

: )

é private string FIO;

; private int Age;

é public veid Plus(int pPlus)
i X

. Age += pPlus;

. ;

. public void Minus(int pMinus)
T X

. Age -= pMinus;

. 3

% public string Name

.

. i get

{

: . return FIO + " : " +Age.ToString();
}

: set

% {

: : FIO = value;

i 23

3

. public void DrawoObject()

. ¥

P Console.Writeline

e § 2 X

= ™= & ww
g ; B Cosss \nll +
. : " I \nu +
e 3 " /\\ \n" ¢+
| E : i A ¢

. £ 2.8

: : Console.Writeline(Name);
I

}

6. Peamuzyem untepdeiicer ICalculate u 1Visual qs xnacca Car:



public class Car: IVisual, ICalculate

{
: public Car(string pManufacturer, string pModel, int pVelocity)
{
- Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
}
private string Manufacturer;
private string Model;
private int Velocity;
public void Plus(int pPlus)
{
: Velocity += pPlus;
}
public void Minus(int pMinus)
{
: Velocity += pMinus;
}
public string Name
{
get
{
return Manufacturer + " - " + Model +
"+ " + Velocity.ToString() + "km/h";
}
set
{
Model = value;
}
}
public void DrawObject()
{
Console.WriteLine
(
; " eeeeceeeee- \n" +
: » / \\ \n" +
: » ol [\n" +
; SR ()R (@)--- \n"
: )
: Console.WriteLine(Name);
}
}

7. Korma Bce kiaccel 1 UHTEp(EHCHl ONpeneneHbl U pealn30BaHbl MOXKHO X
UCIIONB30BaTh. lIpogeMOHCTpUpYEM HCIIOIB30BAHME THUIIOB JAHHBIX CO3aHUEM

COOTBETCTBYIOIIUX 00BEKTOB B (DyHKITMU Main.



static veoid Main(string[] args)

{

Censole.BackgroundColor = ConsoleColor.White;
Censole.ForegroundColor = ConsoleColor.Blue;

Console.Title = "NlabopaTopHaa pabota N11";

Human h = new Human("WBaHoB WsaH WsaHoBMY", 50);
h.Plus(5);

h.Minus(1);

h.DrawObject();

Console.WriteLine("\n\n\n");

Car car = new Car("Hyundai"”, "ix35", 120);
car.Plus(25);

car.Minus(11);

car.DrawObject();

Console.ReadKey();

8. Bun okHa pa3zpaboTaHHOTO MPHIIOKEHUS TIpeicTaBiieH Ha puc. 18.1:

i IEI N
i ' NabopatopHasa pabora N211 E‘_‘ﬂ
o -
! E
FAEN
i hY
Heavoe Mean Meanoewu : 54
7 ~
T — @
Hyundai - ix35 : 156kmsh
‘ 1 b
A

Pucynok 18.1 — KoHconpHOE MPUIOKEHNE HA OCHOBE MHTEP(PEHCHBIX TUTIOB.

JlnarpaMMa THIIOB [JaHHBIX, co3daHHas peaakrtopom Visual Studio, mis
pa3pabOTaHHOTO TPHWIIOKEHMs, MOKa3aHa Ha puc. 18.2 (cpaBHUTE ee C auarpamMmon

Ha puc. 17.2 B maboparopHoi padote Nel7):
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Pucynok 18.2 — Jluarpamma Kj1accoB IPUIIOKEHHUS.

MHAMBMAyaanoe 3agaHue.
CrpoexTupyiiTe KJIacchl, HAMOJHUTE HUX TpeOyeMoil (YyHKIMOHATBLHOCTHIO,
onpenenute UHTepQeic, MpoJIeMOHCTPUPYITE HMCIOIB30BaHUE OOBEKTOB Kjacca U
MeronoB wuHTepdetica. IlocTpoliTe muarpaMmy KJIacCOB CBOETO MPUIIOKECHHUS

cpenctBamu Visual Studio.

B  kadectBe KIaccoB  MOXKHO  HCIOJB30BaTh  HEPAPXHIO  KIACCOB,
pazpabotanHyto B sabopatopHoit pabore Nel7. HuTepdeiic cHpoekTHUpyHTe u

peATM3YUTE CaMOCTOSITENIBHO.

7. Coneprxkanue oT4era u ero popma

Otuert 1o 1abopaToOpHOM pabOTE TOIKEH COJIEPKATh:

1. Homep u Ha3BaHue 1a00paTOpHOMl pabOTHI.



2. llenu nabopaTtopHOil pabOTHI.

3. OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.

4. DOkpanHble (GOpMBI M JUCTUHI MPOrPAMMHOrO KOJa, IOKa3bIBAOIIKE
MOPSAJIOK BBIMOJTHEHUS Ta00paTOPHOM pabOThl, U Pe3yabTaThl, MOJYyYEHHBIE B X0J1€ €€
BBITIOJTHEHUS.

OT4er O BBIMOJHEHUU JTAOOPATOPHON PabOThl B MUCBMEHHOM BHJIE CHAETCS

MpCrnoaaBaTeJIto.

8. KoHTposnbHbIe BOIPOCHI

1. Yro Takoe HaciemoBaHue peanusanuu? Kak omucaTh CHHTaKCHYCCKH
HaclleJIOBaHUE pealln3aiun?

2. JIns 9ero UCIoib3yeTcs KITFoUueBoe CIoBo base?

3. MoxHo 1M mepeonpenenutb Metroa kiacca? CpoiicTBa kiacca? JlanHbie
KJacca?

4. Yro Takoe HacienoBaHue uHTepdeiica? YKakuTe OCHOBHBIC OTIUYMS OT
HaCJIeIOBaHUS peaTn3alluu.

5. Jlms wero ucnomnb3yeTcs: KitoueBoe cioBo virtual? [[ns gero ucnonb3yercs
KJIFOUEBOE CJI0BO Override?

6. MoxeT M OAMH KJacC HAcCJeIOBaTh HECKOJbKO KiaccoB? Heckonbko
uHTEpPEiicon?

7. BHUMaTenpHO M3y4WTE KOJA MPUMEPOB JTAaHHOW J1TaOOpaTOpHON pabOTHI H
noaymainTe, KakuMm o0pazoM crerupuImpyroTes MeToabl nHTepdeiica public, private
wm protected? B uem mnpuynHAa NpPUMEHEHHS HWMEHHO TaKoro MoauduKaTopa

nocTtymna?

9. Crimcok nuTepatypsl



JI1st BBIOSTHEHUS 1a00paTOPHOM pabOThI, TPU MOATOTOBKE K 3aIIUTE, a TAKXKe
JUISl OTBETA HA KOHTPOJIBHBIE BOIIPOCHI PEKOMEHIYETCS HCIIONb30BAThH CIEIYIINE

HWCTOYHUKU: [6].



JIABOPATOPHAS PABOTA 14. ®ANJIOBBIN BBOJI-BBIBO/I. PABOTA
C KATAJIOTAMU. PABOTA C ®AUJIAMU.

1. lenb u conepkaHue

[enp maGopaTopHOM paOOThl: HAYYUTHCA HCIOJIB30BATh MEXaHU3MBI
¢aitnoBoro BBO1a-BHIBOIA.
3amaun 1a60paToOpHOI pabOTHI:
— HAYYUTHCS MPUMEHSATD KJIACCHI JIJIs1 paboThI ¢ (aitiamu;
— HAYYUTHCS MPUMEHSATD KJIACCHI JIJIs1 paObOTHI ¢ KaTaJIOTaMH;

— HAY4YUTHCA UCIIOJIb30BATh ITIOTOKHW BBOAA-BbIBOA.

2. TeopeTuyeckas 4acTh

2.1 Knaccer .NET Framework mist peanusanuu ornepaiiii BBoa-BbIBOIA.

Becy BBOog u BeiBog B .NET Framework mompa3symeBaeT HCIOIb30BaHHE
notokoB. [loTok — 93TO aOCTpakTHOE TIPEACTaBIEHUE  IOCJIEIOBATEIHLHOTO
ycTtporcTBa. llocnemoBaTenbHOE YCTPOMCTBO — 3TO HEUTO TAaKO€, YTO XPaHUT
JAaHHBIE B JTMHEHHON CTPYKTYpE M TOYHO TaKHM e 00pa3oM o0ecTeurBaeT JOCTYI K

HUM: CUMTBHIBAET WJIM 3aIUCBHIBACT MO OJHOMY OalTy 3a OJHY €IWHUILY BPEMEHHU.



CoxpaHeHue ycTpoilcTBa aOCTpaKTHBIM  O3HauyaeT, 4YTO JIeXKAllMe B  OCHOBE
HMCTOYHUK/IPUEMHHUK JaHHBIX MOTYT OBITh CKpBITHL. Takoil ypOBEeHb aOCTpaKIHH
oOecrieurBaeT IOBTOPHOE HCIOJb30BaHME KOJAa M TO3BOJSIET mHcaTh OoJiee
0000IIIEHHbIE TPOLEAYyphl, MOTOMY YTO HET HEOOXOJUMOCTU 3a00TUTHCS O
NEHUCTBUTENBHON crieUPUKE Nepeaun JaHHBIX.

Jist oOpabotku ¢ainoB B C# HeoOXoauMa CChUIKA Ha MPOCTPAHCTBO HUMEH
System.IO. Tlpu oTkpeiTuu Gaiiia co3maercs OOBEKT, C KOTOPHIM acCOIUUPYETCS
noTok. [ToTroku obecrieunBarOT MEXaHU3MBI CBSI3U MEXKy (aiiiaMu U mporpaMMamu.

Cpena .NET Framework npenocraBisieT Bce He0OX0IUMbIE HHCTPYMEHTHI IS
3¢ PEKTUBHOTO UCTIONL30BaHUs (PAliIOB B IPUIIOKECHUSX.

OcCHOBHBIE KJIaCChl, HEOOXOAUMBIE TPOTPAMMHUCTY:

1. Object — ucxoaublii 6a30BbIi Ki1acc s Beex kiaccoB ruardopmbl NET
Framework u KopeHb nepapxuu TUIIOB.

2. File — cratuveckuii Ciy>)xeOHBIN KJIacC, MPEIOCTABISIONIUNA MHOMXECTBO
CTaTHYECKUX METOJOB, KOTOpbIE AT BO3MOXKHOCTh I€peMelaTh, CO3/1aBaTh,
KONUPOBATh, YHAIATH (Haliipl, OINpaluBaTh W OOHOBIATH aTpUOYTHI, a TaKxKe
co31aBaTh 00bEKTHI MOTOKOB FileStream.

3. Directory — cratudeckuii  CIOy)KeOHBIH  KJIacC,  MPEAOCTABIISIOIIMMA
MHOKECTBO CTATUYECKUX METOJOB [JIsl TIEPEMEIICHHs, KOMUPOBAHUA W YIAJICHUS
KaTajoros.

4.Path — ciyxeOHBI Kiacc, HCHONIB3YEMBIH I  MaHHITYJMPOBAHUS
MyTeBBIMU UMEHAMHU.

5. MarshalByRefObject — pa3pemaer goctym K 0OBEeKTaM 4Yepe3 TpaHUIIBI
JIOMEHOB  TMPWJIOKEHUS B  NPUIOKCHHIX, MOJACPKHUBAIOIINX  yIaJCHHOE
B3aMMOJICUCTBHE, 3TO 0a30BhIM Kiacc It Bcex kiaccoB .NET, mosBomsrommx
YJJICHHOE B3aUMOJICHCTBHE.

6. FileInfo — npexacrapnsger dusuveckuii ¢aiin Ha AUCKE, UMEET METOMIBI IS
MaHUNYyJIupoBaHusi 3TuM Qaiiaom. [ns nob6oro oObekTa, KOTOPHIM YHMTAET WU
nuImer B 3TOT (ailn, momxkeH ObITh co3naH o0bekT Stream. Bce metoast Filelnfo

JTOCTYITHBI U3 00BEKTHON MEePEeMEHHOM, TTOATOMY, €CJIM HEOOXOAMMO BBITIOJIHUTH



TOJILKO OJIHO JeiicTBUE, Oosnee 3(hPEKTUBHBIM MOXKET OKa3aThCsA MCIOJb30BAHUE METOAA
File, a He cootBercTByromero sk3emiuiipa meroxa Filelnfo. [Ins Bcex mertomon
FileInfo TpeOyercs mnyTte Kk (ailly, ¢ KOTOpbIM NpOBOAUTCS omepauus. Bce
craTudyeckre MeTojibl kiacca FileInfo BeImonHSAIOT IpOBEPKY O€30MaCHOCTH ISl BCEX
MeTo10B. Ecnu HE00X0aMMO HCIMOIBb30BaTh OOBEKT HEOJIHOKPATHO, PEKOMEHAYETCS
MCII0JIb30BaTh COOTBETCTBYIOUMN MeToJ 3k3emiuiipa FileInfo, mockonbky B 3TOM
cilydae nmpoBepka 6e3onacHoCTH OyeT TpeOoBaThCs HE BCET/Ia.

7. Directorylnfo — mpencraBiser ¢GuU3MYECKHMid KaTtajior Ha JIUCKE U
MPEJIOCTABISIET METOJbl YPOBHS SK3EMIUISIpa JJIsi MAHUITYJIUPOBAHUS KaTaJlOTOM.
Knacc Directorylnfo paGoraer tounHo Tak ke, kak kiacc FileInfo. Oto o0mekr,
NPEACTABISAIOMNN OTJAEIbHBIM KaTasior Ha MammHe. [lomo6Ho kmaccy Filelnfo,
MHOTHE U3 BBI30BOB METOJI0B qyOsmpyrorcst mexxay Directory u Directorylnfo.

8. FileSystemInfo — cnyxur 6a3zoBbiM kiaccoM st FileInfo u Directorylnfo,
oOecrieunBas BO3MOXHOCTh paboOThl ¢ (aimaMu M KaTajJoraMu OJHOBPEMEHHO,
UCIIOJIB3YS MOTUMOP(DU3M.

9. Stream — IPeIO0CTaBIsET YHUBEPCAIbHOE npe/icTaBlIeHue
nocienoBaTeibHOCTH OaiitoB. Kiacc Stream sBnsiercss abCTpakTHBIM 0a30BBIM
KJIACCOM BCEX IMOTOKOB.

10. FileStream - mpexacraBiasieT (aiti, KOTOPBI MOXKET OBITh 3aIHMCaH,
NPOYUTAH WA TO U JPYTOE.

11. TextReader — mpencTaBisieT CpPeICTBO YTCHHS, IMO3BOJISAIONICE CUMTHIBATH
MOCJIeIOBATEIbHBIE HA0OPHI 3HAKOB. DTOT KJIACC SIBISETCS aOCTPAaKTHBIM 0a30BBIM
Kiaccom g StreamReader, KOTOPBIM CUUTHIBAET CUMBOJIBI U3 TTIOTOKOB.

12. TextWriter — npeacTaBiIsieT CPEACTBO 3aIlMCH, TO3BOJISIOIICE 3aIMCHIBAThH
MOCJIeIOBATEIbHBIC HAOOPHI CUMBOJIOB. DTOT KJIACC SIBISIETCS aOCTPAaKTHBIM 0a30BBIM
Kiaccom g StreamWriter, KOTOPBIN 3aMMChIBAIOT CUMBOJIBI B TIOTOKH.

13. StreamReader — yuraer cUMBOJIBHBIE JAHHBIE U3 IIOTOKA U MOMKET OBITh
CO3/1aH ¢ UcMnoab30BaHueM kiacca FileStream B kauecTBe 6a3oBoro.

14. StreamWriter — numer CUMBOJIBHBIE JAHHBIE B IIOTOK U MOXET OBITh

CO3aH ¢ UcnoJib30oBaHueM kiacca FileStream B kauecTtBe 6a30BOTrO0.



15. Component — mpenocrtaBiseT 0a30Byl peanu3anuio uHTEpdeiica
IComponent u aenaeT BO3BMOXHBIM COBMECTHOE MCIOJIB30BAaHUE OOBEKTOB Pa3HBIMU
MIPUIOKCHUSIMHU.

16. FileSystemWatcher — wucnone3yercs s MOHHMTOpUHTAa (ailjioB u
KaTaJoroB ¥ TPEACTABIISICT COOBITHS, KOTOPHIC MPUIOKECHHE MOXKET IEPEXBAaTHUTh,
KOT/Ia B 3TUX 00BEKTaX MPOUCXOIAT KaKHUe-TO H3MEHEHUS.

Takum 00pa3om, 3Ta CUCTEMA KJIACCOB BKJIIOUYAET B CeOSI KIIACChI AT pabOTHI ¢
daitmamu  (File, FileInfo), xaramoramu (Directory, Directorylnfo) u morokamu
(FileStream, StreamReader, Stream\Writer).

B OGonpmmHCTBE ciaydaeB JUisd pa3pabOTKU OW3HEC-TIPHIIOKEHHH JO0CTaTOYHO
JIUIIb YETHIPEX KIIACCOB JUISI MAHMITYJIUPOBAHMS (PaiIOBOH CHUCTEMOW. DTH KIIACCHI
pacronokeHbl mpocTpancTBe uMeH System.lO u mpegHasHadeHbl 111 pabOTHI C
¢daiIoBOll CHUCTEMON KOMITBIOTEpA, TO €CTh IS CO3JaHUs, yIaJCHUS IepeHoca
(aiiioB 1 KaTaJoroB.

[TepBbie nBa Tmma — Directory u File peanau3yloT CBOM BO3MOXHOCTH C
MIOMOIIIBIO CTATUYECKUX METOOB, MMO3TOMY JIaHHBIC KJIACCHI MOYKHO HCITOJI30BaTh
0e3 co3/1aHusi COOTBETCTBYIONIUX 0OBEKTOB (IK3EMILISIPOB KIACCOB).

Cnenyrommme Ttumel — Directorylnfo u  Filelnfo obOnamaror  cxoxumu
(GyHKIIHMOHAIBHBIME BO3MOKHOCTSIMU ¢ Directory u File, HO mopoXxaeHbI OT Kiacca
FileSysteminfo, mostomy peanusyoTcs TMyTeM CO3JaHHUS COOTBETCTBYIOIIMX
HK3EMIUTSIPOB KJIACCOB.

Knacc FileSystemInfo mpemocraBnsier 6a30Bbiii (yHKIIMOHAN. 3HAYUTEIbHAS
gacth wieHoB FileSysteminfo mnpennasHauena it paboTrel ¢ oOHIUMHU
XapakTepuCcTUKaMu Qaiia iy Karajmora (MeTKaMH BPEMEHH, aTpHOyTaMH | T. II.).

Paccmotpum Hekotopeie cBoricTBa FileSystemInfo (tabmuma 19.1).

Tabmuna 19.1 — CpoiictBa kiacca FileSystemlinfo.

CBOIICTBO Onucanue

Attributes [lo3BosisieT MOMYYUTh WIM YCTAHOBUTHb AaTpUOYTHI ISt
JAHHOTO 00BeKTa (haitoBoil cuctembl. s 3TOro CBOMCTBA
UCTIOJIB3YIOTCSI 3HAUCHUs U niepeuncieHus FileAttributes




CBOIICTBO Onucanue

CreationTime [To3BONISET TMONMYYUTh WM YCTAaHOBUTH BpEeMsl CO3JaHUS
00bekTa (hailIoBOM CHUCTEMBI

Exists MoxeT OBbITh MCHOJIB30BAHO MJIsI TOTO, YTOOBI OINpPEIEIUTH,
CYILIECTBYET JIK IaHHBIA 00BEKT (PaitlioBON CHCTEMBI

Extension [To3BoIsI€T MONYYUTh paclIMperHue s ¢aiina

FullName BosBparmiaer ums aiina uam karajgora ¢ yKazaHHEM IyTH K
HeMy B (paillioBo# cucteme

LastAccessTime [To3BOsI€T MONYYUTh WM YCTAaHOBUTH BpEeMs IOCIEIHETO
oOpaireHust K 00beKTy (haliIoBOM CUCTEMBI

LastWriteTime [To3BoMsieT MONYYNUTh WJIM YCTAHOBUTH BpPEMS MOCJIEIHETO
BHECEHUS U3MEHEHUI B 00BEKT (hailIoBOM CHUCTEMBbI

Name Bospamaer ums ykazanHoro ¢aiina. OTO  CBOWMCTBO
JOCTYIIHO TOJIbKO JJIsi YTeHHus. [[Jig KaTajoroB BO3BpallacT
UMs MOCJIETHETO KaTajora B UEPApPXUH, €CJIU 3TO BO3MOXKHO.
Ecau HeT, Bo3BpallaeT nojJHOCThIO ONMPEAEIEHHOE UMS

B FileSystemInfo npexycmorpen Habop metomos. Hampumep, meton Delete()
— TO3BOJISET yAAIUTh 00beKT (halaoBON CHCTEMBI C jkecTKoro mucka, a Refresh() —

00HOBHUTHL HH(GOPMaLIHIO 00 00BEKTe (halIOBON CUCTEMBI.

2.2 Kmaccel 115t paboThl ¢ Katajmoramu (aisioBOH CHCTEMBI.

Knacc Directorylnfo nacnenyer wiensl kiacca FileSystemInfo u comepxur
JOTIOJIHUTEIIBHBI  HAOOp WICHOB, KOTOpPHIC TIpeJHA3HAYCHBI I CO3JaHUS,
NIepeMeNICHHs, YAAJICHUs, OMydeHUs] NHPOPMAIUK O KaTajiorax M IOJKATalorax B

datimoBoit cucreme. Hanbosee BakHbIC YICHBI Klacca cojiepkaTcs B Taduiie 2.2.

Ta6auma 19.2 — Jloctynabie wieHsl kitacca Directoryinfo.

Unen Onucanue
Create() Cozpator katanor (Wi MoJKaTaior) Mo yKa3aHHOMY IyTH B
CreateSubDirectory() (paitutoBoii cucteme
Delete() 'Y nanser mycToi Karajaor
GetDirectories() [To3BOMSET MOMYYUTh MOCTYN K MOAKATAIOraM TEKYIIEro
Karajora (B Buje MaccuBa o0bektoB Directoryinfo )
GetFiles() [To3BOMSAET MOTYYUTH TOCTYM K (haiiyilaM TEKyIIero Karauiora




Yieu Onucanue

(B BuIe MaccuBa 00bekToB Filelnfo )

MoveTo() [lepeMeraeT KaTtajgor ¥ BCE €ro COACPNKMUMOE Ha HOBBIU
anpec B (ailyioBoM cructeme

Parent Bo3Bpaiaer poauTenbCKUid KaTajaor B Uepapxuu (GpaiioBoi
CUCTEMBI

Pabota ¢ Tunom Directorylnfo Haunnaercst ¢ Toro, 4to co3maercsi IK3EMILIAP
kjacca (0OBEKT), IPU BBI30BE KOHCTPYKTOpa B KauecTBE MapameTpa yKa3bIBaeTCs
NyTh K HY)KHOMY KaTajiory. Ecian HeoO0X0AMMO OOpaTUThCS K TEKYIIEMY KaTajory
(To ecThb KaTajory, B KOTOPOM B HACTOSIIEE BpEMs MPOU3BOJUTCS BBHIMOTHCHHE

IPUIOXKEHUS ), BMECTO TlapaMeTpa UCIonb3yeTcs o0o3Hauenue .". Hampumep:

/ Cospaem obvexT DirectorylInfo,

// xoTopomy bypeT obpawaTbcA K TeKywemy KaTanory
DirectoryInfo dirl = new DirectoryInfo(".");
Cospaem obwvexkT Directorylnfo,
koTopomy bygeT obpayaTecAa Kk kaTanory d:\prim

ir2 = new DirectoryInfo(@"d:\prim");
Ecnmu  co3maercs  oOwexkt  Directorylnfo, kortopsiii  cBs3bIBacTCSI €
HECYIIECTBYIOIUM  KaTaJlloroM, TO  OyAeT CreHEepHpOBaHO  HCKITIOYCHHE
System.10.DirectoryNotFoundException.
CgoiicTBo Attributes kmacca Directorylnfo mo3BosisieT moaydauts nHpOpMaIuio
00 arpubyrtax oObekTa (ailioBoi cuCTEeMBbl. BO3MOXXHBIC 3HAYeHUS JTaHHOTO

CBOMCTBa IPHUBEJCHBI B caeayromieit Tadmmie 19.3.

Tabmuua 19.3 — 3uauenus csoiicTsa Attributes.

3HaueHue Onucanue

Archive OTOT aTpuOyT UCIONB3YeTCs TMPUIOKEHUSIMH TIPU TMPOBEACHUU
PE3epPBHOTO KOMHPOBAHUS, @ B HEKOTOPBIX CIy4asx - yAaleHUs
cTapbIxX (aitnos

Compressed | Onpenenser, 9to (aiiit ABASETCS CHKATHIM

Directory Omnpenenser, 9To 00BEKT (HaIOBOM CUCTEMBI SIBIISICTCS KaTAIOTOM

Encrypted Omnpenensier, uto dai sBisieTcs 3amnudpoBaHHBIM

Hidden Omnpenenser, 9To ¢ain ABIAETCA CKPBITHIM (Takoil ¢aiim He Oymer
BBIBOJUTHLCS NMPU 0OBIYHOM MTPOCMOTPE KaTajaora)

Normal Onpenenset, yTo (aiia HaXOAUTCS B OOBIYHOM COCTOSTHUM U JIJISI HETO

YCTAHOBJIEHBI JIIOOBIE Apyrue aTpuOyThl. DTOT aTpUOyT HE MOXKET




3HayeHue Omnucanue

UCII0JIb30BaThCs C APYTUMHU aTpuOyTaMu

Offline ®aiin (pacnoyOKEHHBIM Ha cepBepe) KAMUpoBaH B xpanwiuime Off-
line Ha xMeHTCKOM KOMITBIOTEpE. BO3MOXKHO, YTO TaHHBIE ATOTO
daiina yxe ycrapeian

Readonly daiin JOCTyIIeH TOJIBKO JIJIsl YTCHHUS

System @aiin  gBASETCS CHUCTEMHBIM (TO €CTh (paill SBISETCS YaCThIO
ONMEpPallMOHHOM  CHUCTEMbl WJM  MCHOJB3YETCS  HCKIIOYUTEIBHO
OTEPAIITMOHHON CUCTEMOM)

Yepes kmacc Directorylnfo nporpammuct Moker coOpaTh HHpOpPMAIHIO O

AOYCPHUX IMOAKATaJIorax. HaHpHMep:
static void printDirect(DirectoryInfo dir)

le.WriteLine("***** " & dir.Name + " **=*=");
ole.WriteLine("FullName: {@}", dir.FullName);
le.WriteLine("Name: {8}", dir.Name);

=.Writeline("Parent: {8}", dir.Parent);
=.WriteLine("Creation: {@8}", dir.CreationTime);
le.WriteLine("Attributes: {8}", dir.Attributes.ToString());

St O

: Conscle.WriteLine("Root: {@}", dir.Root);

}

static veid Main(string[] args)

i

i DirectoryInfo dir = new DirecteryInfo(@"d:\prim");
printDirect(dir);
DirectoryInfo[] subDirects = dir.GetDirectories();
Console.WriteLine("Hangeno {@} nogxaranoros”, subDirects.Length)
foreach (DirectoryInfo d in subDirects)
{
i printDirect(d);
}

}

Merton CreateSubdirectory() mo3BosiieT co3gaTh B BEIOPAaHHOM KaTajlore Kak
CAMHCTBCHHBIM IOJIKATAJOr, TaK M MHOXCECTBO IIOJKATAJOroB (B TOM 4HCIIC, U

BIIO>KEHHBIX JIpYT B Apyra). Hanpumep:
DirectoryInfo dir = new DirectoryInfo(@"d:\prim");

//cosganw noaxkaTtanor
dir.CreateSubdirectory("doc");

//co3panv BNOXEeHHWW MOAxXaTanor
dir.CreateSubdirectory(@"book\200838");

Meton MoveTo() mo3BoJisIET IEPEMECTUTh TEKYITUNA KaTajaoT Mo 3aJaHHOMY B
KadecTBe mapamerpa azapecy. IIpm 3TOM BO3MOXKHO IPOM3BECTH IEPECUMCHOBAHHUE

katasiora. Hanpumep:




DirectoryInfo dir = new DirectoryInfo(@"d:\prim\bmp");
dir.MoveTo(@"d: \prim\letter\Hukonaes");

B nmamHom caywae kartamor «bmp» mepememiaercs  mo  ampecy

«d:\prim\letter\Hukonaesy». Tak kak WMs MepeMeNIaeMOT0 Karajora HE COBIAJacT C
KpailHUM TMpaBbIM HMEHEM B aJpece HOBOTO MECTOIOJIOKEHHS Karajora, TO
MPOM3BOUTCS IEPCUMEHOBAHUE.

PabGotarb ¢ karamoramMu (alioBOM CHUCTEMBI KOMIIBIOTEpA MOXHO M TIpH
oMoty kiacca Directory, (GpyHKIIMOHATBHBIE BO3MOXXHOCTH KOTOPOTO BO MHOTOM
coBmaaalT ¢ Bo3MmoxHocTsimu Directorylnfo. Cnenyer y4yuThIBaTh, YTO UJICHBI
JIAHHOTO KJIacca PeajM30BaHbl CTATUYECKH, MOATOMY I MX HCIOJb30BaHUS HET
HE0OXOAMMOCTH CO3/1aBaTh 00beKT. Hampumep:

// Cospamue nopxaranora Hosmn
y.CreateDirectory(@"d: \prim\Hosui1");

// NepemewyeHne xartanora Hesw 8 xatanor 2812
Directory.Move(@"d:\prim\Hosait",

: : : @"d:\prim\2012\Hossii") ;
fﬁnebew%éHosénn xaTanor Hoswoit 8 CTapui
Directory.Move(@"d:\prim\2@12\Hosui",
: : : : @"d:\prim\2012 Crapuif’);

CnezxyeT YUUTBIBATh, 4YTO YAAJICHHUC KaTajiora BO3MOX>KHO TOJIBKO KOraa oOH
ITyCT. Ha ITPAKTUKE KOM6I/IHI/Ip}IIOT HCIIOJIB30BaHUE KJIACCOB Directory u

DirectorylInfo.

2.3 Knaccel 115t paboTsl ¢ dainamu.

Knacc Filelnfo mpennasnaden st opraHuw3amuu goctyna K (Qu3udeckoMmy
daiimy, KOTOpBIH COACPKUTCS Ha >KECTKOM JHCKE KoMmbioTepa. OH TO3BOJISET
noiy4atb uMH(popmaruio 06 »ToM (haiine (HampuMmep, O BPEMEHH €ro CO3JaHusl,
pa3Mmepe, aTpuOyTax), a TakKe MPOU3BOJUTH Pa3IUYHBIC ONEpAIdd, HAIPUMED, IO
co3manuto Qaiia mwiu ero ynmanenwro. Knacc Filelnfo macnmeayer wiensr kiacca
FileSystemInfo u comepuT MOMOHATETBHBIN HAOOP YJICHOB, KOTOPBIA MPUBEICH B

cnenyromei Tadmuie 19.4

Tab6auna 19.4 — Ynens! knacca Filelnfo.



Ynen

Onucanue

AppendText() | Cozmaet o0bekT StreamWriter myist 1oOaBieHUs TEKCTa K (aiiy.

CopyTo() KomupyeT yxe cyiecTByomnui (aiia B HOBBIH (aii.

Create() CosznaeT HOBBIM (aitm U Bo3Bpamiaer oowekt FileStream s
B3aUMOJICHUCTBUS C ATUM (hailyioM.

CreateText() Coszmaer o0bekt StreamWriter uist 3amucu TEKCTOBBIX JaHHBIX
B HOBBIH (ail.

Delete() VY nansier (aiin, kotopomy cooTBeTcTBYeT 00BeKT Filelnfo.

Directory BosBpaiaer karanor, B KOTOPOM PACIOJI0KEH JaHHBIA (ail.

DirectoryName

BosBpamaer noiaHsld myTh K JAaHHOMY (dailnmy B (aiinoBoi
CUCTEME.

Length Bosspamaer pazmep ¢aitna.

MoveTo() [Tepemetaer ¢aiin B ykazaHHOE MMOJIb30BaTEIEM MECTO (3TOT
METOJ IO3BOJISIET OJHOBPEMEHHO IIEPEMMEHOBATh TAHHBIM
daiin).

Name [To3BossieT monyunTh UM Qaiia.

Open() OtkpeiBaeT (aill ¢ yKa3aHHBIMH II0JIb30BaTEJIEM IIpaBaMH
JIOCTyIla Ha YTCHHE, 3allUCh MM COBMECTHOE MCITOJIb30BaHHE C
APYTUMH TI0JI530BATEIISIMH.

OpenRead() Coznaet oobekt FileStream, qocTymHbIi TOIBKO TSI YTCHHUSL.

OpenText() Cosnaet o0bekT StreamReader (o HeM Takike OyAeT paccKa3aHO
HIDKE), KOTOPBIH TIO3BOJIAET CUUTHIBATh HHGPOPMAIMIO W3
CYIIECTBYIOIIETO TEKCTOBOTO (haiina.

OpenWrite() Cosznaet oobekT FileStream, mocTymHbIil A1 YTEHHS U 3aIIHCH.

bonemuucTBo MeTonoB FileInfo Bo3Bpamaer o6wekTsl kimaccoB FileStream,
StreamWriter, StreamReader u T. m., KOTOpbIC MO3BOJIAIOT Pa3IMYHBIM 00Pa30OM
B3aMMO/ICHCTBOBATH C (pailyioM, HampuUMep, MPOU3BOAUTH YTCHUE HMJIU 3aIIUCh B HETO.

Hanpumep:



FileInfo f = new File ("text.txt");
 Cospanue Panna U NOTOK3
Streamiriter fOut =
new Streamiriter(f.Create());

/ 3anuce TexcTa B dann
fOout.WritelLine("0AWMH ABA TPH...");

3axkpuTtue dauna

fOout.Close();

/ Nlonywenue uHPopmauuw o ¢anne
‘onsole.WriteLine("Name: {@}", f.Name);
Console.WriteLine("File size: {O0}",

f.Length);
Conscle.WriteLine("Creation: {@}",

Conscle.WriteLine("Attributes: {0}",
f.Attributes.ToString());

Hoctyn k ¢usndeckum ¢daitiaM MOXKHO TOJIydaThb M Yepe3 CTaTHYECKHUe
meroasl kinacca File. bonpmmHacTBO MeTo10B 00BekTa FileInfo mpeacraBnstoT B a3Tom

CMBICJIC 3CPKAJIBHOC OTPAKCHUC MCTOJOB oonekra File.

2.4 TloToku B ccTeMe BBOJ1a-BbIBOIA.

[Iporpammel Ha si3pike C# BBIMOTHSIOT OMNEpallid BBOJA-BBIBO/A MTOCPEICTBOM
MOTOKOB, KOTOpbIC IMOCTPOCHBI Ha Hepapxuu kKiaccoB. Ilortok (Stream) — aT1o
abcTpakius, KOTopasi TeHepupyeT W mnpuHUMaeT JaHHbie. C TOMOIIBIO TMOTOKA
MO>XHO YMTaTh JAaHHBIC W3 PA3IUYHBIX HCTOYHHKOB (KJIaBHATypa, (ailil, maMarb)
3aMMChIBATh B PA3IUYHBIC NCTOYHUKY (TIPUHTEP, IKpaH, Qailyl, maMATh).

[leHTpanpHy!0 dYacTh IOTOKOBOWM cucTeMbl C# 3aHMMaeT Kiacc Stream
npoctpancTBa umeH System.lO. Kmacc Stream mpencraBniser OalWTOBBIM MOTOK U
SABIIETCS 0a30BBIM JUIsl BCEX OCTAJIBHBIX MOTOKOBBIX KiaccoB. [Ipow3BogHBIME OT
KJ1acca Stream SIBISIIOTCS KJIACCHI TTIOTOKOB:

1. FileStream — Ga¥iTOBBIi TOTOK, pa3paboTaHHBIA 1 (HallIOBOTO BBOJA-

BBIBOJA.



2. BufferedStream — 3akmiogaer B 000J04Ky OaMTOBBIM MOTOK W J00aBISCT
Oydepuzanuio, KoTtopas BO MHOTHX CIy4asX YBEJIMYUBACT IMPOU3BOJIUTEIBHOCTD
POTPaMMBEI.

3. MemoryStream — 06alTOBBIA TMOTOK, KOTOPBIA HCIOJIB3YEeT MaMsTh JJIs
XpPaHCHUS JTaHHBIX.

[TporpaMMHCT MOXKET pean30BaTh COOCTBEHHBIC TTOTOKOBBIC Kiacchl. OTHAKO

JJI ITIOAaBJIAFOIIICT O OOJBIIMHCTBA HpI/IJIO)KeHI/Iﬁ A0CTATOYHO BCTPOCHHBIX ITOTOKOB.

2.4.1 BaliTOBBIN ITOTOK.

UtoObI co3iaTh OAaWTOBBIM MOTOK, CBSI3aHHBIA C (haloMm, co3laeTcsi 0OBEKT
kiaacca FileStream. Ilpu sToM B Kilacce OMNpEICIEHO HECKOIbKO KOHCTPYKTOPOB.
Yaie BCero UCIoJib3yeTcss KOHCTPYKTOP, KOTOPBIM OTKPBIBAET MOTOK ISl YTCHUS M
(unn) 3anucu:

public FileStream(string path, FileMode mode);

[Tapamerp path ompenenser wms ¢aiina, ¢ KOTOpeIM OyaeT CBs3aH IOTOK
BBOJIa-BbIBOJA JaHHBIX. [lapameTp mMode ompesenser pekUM OTKPHITHS (haiiia,
KOTOPBI MOXET TNPUHUMATh OJHO U3 BO3MOXHBIX 3HAYCHUH, OIPEICICHHBIX
nepeuncienuem FileMode:

— FileMode.Append — npeanasHaden 11 q00aBIeHUs JaHHBIX B KOHEIT (aiia;

— FileMode.Create — npeana3HaueH ajs co3gaHHs HOBOrO (haiiia, MpH STOM
€CJIM CYyIIEeCTBYeT (haliil ¢ TAKUM K€ HIMEHEM, TO OH OyACT IpeaBAPUTEIIHHO Y/IaJIeH;

— FileMode.CreateNew — mpeaHasHaueH ajis CO3JaHHS HOBOTO (aiina, IpH
3TOM (haiJI ¢ TAKUM KE UMEHEM HE JIOJDKEH CYIIeCTBOBATD;

— FileMode.Open — npeaHa3HayeH ajisi OTKPBITHS CYIIECTBYIOMIEro (aiina;

— FileMode.OpenOrCreate — ecnu aiin cymecTByeT, TO OTKPHIBaeT €ro, B
MIPOTHBHOM CJTydae CO3/J1acT HOBBINA,

— FileMode.Truncate — oTkpbiBaeT cymiecTByrOmui (haiiia, HO yceKaeT ero
JUTUHY 710 HYJIA.

Ecnu momnbITka OTKpBITH (aiiil okazajiach HEYJAyHOUM, TO T€HEPUPYETCS OJHO

U3 UCKJTIOYEHUN:



— FileNotFoundException — ¢aiir HeBO3MOXHO OTKPBITh IO IPHYUHE €O
OTCYTCTBHS;

— |OException — ¢aiin HeBO3MOXXHO OTKPBITh U3-3a ONIMOKU BBOJIA-BBIBOJIA;

— ArgumentNullException — ums daiina npeacrasiseT coooi Null-3nauenue;

— ArgumentException — HekoppekTeH nmapameTp mode;

— SecurityException — moabs30BaTeNb He 00JIaacT MpaBaMu JIOCTYyIIa;

— DirectoryNotFoundEXxception — HeKOPPEKTHO 3a/1aH KaTajor.

Jlpyrast Bepcusi KOHCTPYKTOpa MO3BOJISET OTPAHUYHTh JIOCTYIT TOJIBKO YTCHUEM
WM TOJIBKO 3aIUChIO:

public FileStream(string path, FileMode mode, FileAcc access);

[TapameTpsl path 1 mode MMEIOT TO XK€ Ha3HAYCHWE, YTO W B MPEIABIIYIICH
Bepcuu KOHCTpykTopa. IlapameTp access, ompenenser crnocod nocryma K daiimy u
MOJKET MPUHUMATH OJTHO M3 3HAYCHHH, ONpee/icHHbIX nepeuncicaueM FileAccess:

— FileAccess.Read — Tonbpko yreHue;

— FileAccess.Write — ToabKo 3amuch;

— FileAccess.ReadWrite — 1 urenue, 1 3aIKCh.

[locne ycraHOBIEHUs CBSI3W OaWTOBOrO MOTOKA C (U3HYECKUM (haiiom
BHYTPEHHUH yKa3aTesb IMOTOKA YCTAaHABIMBACTCS Ha HAYAIbHBIM OalT aiina.

Jlns dureHus odepenHoro OailiTa W3 IMOTOKA, CBSA3aHHOTO € (DU3HUYECKUM
daiinmom, ucnonszyercss Meroq ReadByte( ). Ilocnme mpourenust ouepeaHoro Oaiita
BHYTPEHHHM yKa3aTelb MepeMeniaeTcs Ha ciaeayromui 0anT daitna. Eciu nocturayt
KoHerl ¢aina, To meron ReadByte( ) Bo3Bpamaer 3Hauenue -1.

Jlist moOalTOBOM 3aITMCH TaHHBIX B IIOTOK HcIoyib3yeTcst meto WriteByte( ).

[To 3aBepmienuu paboTel ¢ ¢aiaoM ero HeoOXOoIUMO 3aKphITh. [is 3TOTO
nocratouHo Bbi3Bath Meton Close( ). Ilpm 3akpeiTum  daiiyia 0cBOOOXKTAFOTCS
CUCTEMHBIC PECypCHI, paHee BBIJEICHHBIC ISl 3TOrO (paiiyia, 4To JaeT BO3MOXKHOCTh

MCITIOJIB30BaTh UX IS pabOTHI C ApyruMH (ailmamu.



:static veid Main(string[] args)
E try
: // Co3ganue noToKa ANA YTeHuws u3 Pawna
FileStream fileln =

new FileStream("0®annCTexcrTom.txt"”,

FileStream fileOut =

: FileStream("®annKonusa.txt"”,
ileMode.Create,
FileAccess.Write);

int i;

// B uyuxne npou3BOAWTCA HTEHWEe ogHoro ¢awnna
/ W OpHOBpEMEHHas 3anuCb COREPXUMOTOC

// BO BTOpOW dawn

while ((i = fileIn.ReadByte()) != -1)
{

//

sanuce ouepegHoro bBaiTa B noTtox
fileOut.WriteByte((byte)i);

// 3axpwuite ¢annos
fileIn.Close();
fileOut.Close();

}

catch (Exception EX)

B mannom mpumepe cospatorcs apa noroka fileln (mast urenus OaiitoB wu3
¢aiina B morok) u fileOut (mst 3amucu GailiToB mM3 moTtoka B daiin). Kaxasni u3
MMOTOKOB aCCOLIMMPYETCS €O CBOMM (aiioM. 3aTeM B IUKIE MPOU3BOJAUTCS
nobaiitoBoe uteHue ¢aina «DaiinCTekcTom.txt» 10 MOMeHTa, Korna (QyHKIHs
ReadByte( ) Bepnet 3Hauenue -1 (To ecTh HOCTUTHYT KoHen ¢aiina). [lpu 3Tom Ha
Ka)KJIOW MTEpalMH ITUKJIa CYMTHIBACTCS OJUH OAMT M Ha ATOH K€ UTCPAIMH dTOT OANT
sammceiBaeTca B (Qaitn  «PannKomnus.txty. Ilocme Bcex omepamus o0a MmOTOKa
3aKpBIBAIOTCA. Bech KO, OCYMIECTBISIOMMN padoTy ¢ dailylaMu 3aKiI0YeH B
KOHCTPYKITHIO try ... catch. DTO Mo3BOJIsSE€T MOBBICUTH YCTOMYMBOCTH MPOTPAMMBI K

OoIInuoOKaM.

2.4.2 CUMBOJIBHBIN MTOTOK.



YToOBI cO3aTh CUMBOJIBHBIN MOTOK HY>KHO IOMECTHTh OOBEKT Kilacca Stream
(manpumep FileStream) BHyTps 00bekTa kiacca StreamWriter min o0ObeKTa Kiacca
StreamReader. B »3tom ciydae 0alTOBBIH TOTOK OyAeT aBTOMAaTHYECKH
peoOpa30BbIBATHCS B CUMBOJIBHBIM.

Knacc  StreamWriter mpenHasHaueH JUIsi  OpraHM3aldd  BBIXOJHOTO
CUMBOJIBHOTO MOTOKAa. B HEM ompeneneHo HECKOJIbKO KOHCTPYKTOpoB. OMH U3 HUX
3aMMChIBACTCA CIEAYIOIIMM 00pa3oMm:

public StreamWriter(Stream stream);

[TapameTp stream ompeaensieTr UMsi yKe OTKPHITOr0 OaWTOBOro MOTOKAa. DTOT
KOHCTPYKTOp TeHepupyeT HucKiItoueHne tuna ArgumentException, eciau nmotok stream
HE OTKPBIT IS BbIBOJA, M HCKimoueHue tuma ArgumentNullException, eciu oH
(motok) umeet null-3nayecHue.

Jpyroit BUJI KOHCTPYKTOpa MO3BOJISIET OTKPBITh MOTOK Cpasy yepe3 oOpalieHus
K aiiny:

public StreamiWriter(string path);

[Tapametp path onpenensier umst OTKpbIBaeMoro (aiina.
Hampumep, co3mate sk3eMiunip kiacca StreamWriter MOKHO cleqyrOLIM
obpazom:
fileOut =
iriter(
new Fi tream(
“"QannHukonaesa. txt",

e.Create,
Write));

new

U eme oquH BapuaHT KOHCTpYKTOpa StreamWriter:
public StreamWriter(string path, bool append);
[TapameTp path ompenensier ums oTkpeiBaemoro aiina, a mapameTp append
MOXXET IPUHUMATh 3HAUYCHHE true — eClu Hy)>KHO J00aBJsATh IaHHBIE B KOHEIl ¢aiina,
i false — ecm aiin HeoOXoaMMO TIepe3anucarh.

Hanpumep:

// Dobasnaem cumsBonu B KoHey $anna
eamiWriter fileOut_1 =
new StreamWriter("Mon®.txt", true);



OO0bsBUB TakuM 00pa3om nepemenHyto fileOut 1 nis 3anucu JaHHBIX B IOTOK

MOXHO 00patuThes kK MeToxy WriteLine:

// Wcnonb3oBaHue Writeline

fileOut_1.WriteLine("Ctpoxa gna sanucu");

B nmanHOM cnydae s 3allMCHM MCHOJB3YETCS METOJH, AaHAJIOTUYHBIN
cTaThdeckoMy MeToay kiacca Console. DTo MEWCTBUTENBHO CXOXKHE MEXaHH3MBI
BBO/1a-BbIBO/JIA.

Kinacc StreamReader nmpegnasHadeH st opraHu3aliiid BXOJIHOTO CUMBOJIBHOTO
notoka. OJIMH U3 ero KOHCTPYKTOPOB BHITVISIAUT CJICAYIOIIUM 00pPa30M:

public StreamReader(Stream stream);

[Tapametp Stream ompezensieT UMs yKe OTKPBITOro 6aMTOBOro MOTOKa.

DTOT KOHCTPYKTOP TeHEepUpyeT HCKItoueHue tumna ArgumentException, eciu

HOTOK Stream He OTKphIT aus BBoja. Co3maTh dK3eMILIsip Kiaacca StreamReader

MOJKHO CJICOYIOUINM 06p2130M:

fileln
new nReads
new Fi tream(
“text.txt",
.Open,
.Read));

Kak u B cimyuae ¢ kmaccom StreamWriter y kmacca StreamReader ects u

JPYro¥ BUJ KOHCTPYKTOPA, KOTOPHIN MO3BOJISET OTKPBITH (haiiil HAIPSMYHO:

public StreamReader(string path);

[Tapamerp path ompenenser wmMst orkpeiBaemoro aiia. OOpaTuUThCS K

JTAaHHOMY KOHCTPYKTOPY MOXHO CIEAYIOIHUM 00pa3oMm:
StreamReader fileln =
new StreamReader
(@"c:\temp\Hukonaes.txt");
B C# cumBomnsr peanu3ytorcs koaupoBkoit Unicode. [[s Toro, 4ToOBI MOXKHO
Ob10  00pabaThiBaTh TEKCTOBBIC (DAWIIBI, COAEpXKAIIHE PYCCKUE  CHMBOJIBI,
CO37aHHbIC, HAMpUMeEp, B BIIOKHOTE, peKOMEHIyeTCs BBI3BIBATH CICAYIOMIUNA BUJ

KOHCTpYKTOpa StreamReader:

StreamReader fileln =

i new StreamReader

: ‘c:\temp\t.txt",
coding.GetEncoding(1251));

=

"



[Tapamerp Encoding.GetEncoding(1251) roBopur o0 TOM, 4YTO Oyaer
BBINIOJIHATHCA MpeoOpa3oBanue u3 koga Windows-1251 (ogna u3z monudukanuii koga
ASCII, comepxamas pycckue cumBoibl) B Unicode. Tun Encoding peanuzoBan B
npocTpaHcTBE UMeH System.Text.

st urenus maHHbIX u3 moToka fileln MokHO BOCIIOIB30BAaTHCS METOAOM
ReadLine. TIpu sToM ecim OymeT JOCTUTHYT KoHel Qaitma, To meron ReadLine
BepHeT 3HaueHue null.

Paccmotpum mpuMep, B KOTOPOM JIaHHBIE M3 OJHOTO (paiiyla KOMUPYIOTCS B

APYTOH, HO YK€ ¢ UCIOoJIb30BaHHeM kiaccoB StreamWriter u StreamReader.

static void Main(string[] args)
: // Co3paHue CWMBONbHEIX NOTCKOB
StreamReader fileln =

new StreamReader(

"daunCTexkcrTom. txt",

Encoding.GetEncoding(1251));
StreambWriter fileOut =
new StreamWriter(
"Hosswdann. txt",

false);
string line;

/ TOCTPOMHOE CunTHBaHWe
while ((line = fileIn.ReadLine()) != null)
{
- f/ «++ W 33NHUCH CTPOKH
fileOut.WritelLine(line);
}
fileIn.Close();
fileOut.Close();

B nmanHOM mpEiMepe OCYIIECTBIISICTCS KOMUPOBAHUE COACPKHMMOTO OIHOTO
CUMBOJILHOTO (haiiia B Ipyroi.

Takum o0pa3om, JaHHBIN CITOCOO KOMUPOBAaHMS OJHOTO (aiiia B APYyrou, Aaet

TOT JK€ pEe3yJbTaT, YTO M TPH HCIOJB30BAaHUH OAMTOBBIX IMOTOKOB. OJHAKO, €ro
pabota Oyner MeHee (D PEKTHBHOM, T.K. OYyAET TPATUTHCS JOMOJHHUTEIBHOE BPeMs Ha
npeobpa3oBaHre OalWTOB B CHUMBOJBL. Y CHMBOJBHBIX IIOTOKOB €CTh W CBOH

npenmyliiecTsa. Hampumep, MOXKHO HCHOJIB30BaTh PETYJISPHBIC BBIPAXKECHUS IS

MOUCKA 3aJJaHHbIX ()parMeHTOB TEeKCTa B (ailne.



2.4.3 IlepenanpaBieHue CTaHIAPTHBIX TOTOKOB.

TpeMst cTaHAApPTHBIMU MOTOKaMH, JOCTYIl K KOTOPBIM OCYILECTBIISIETCS Yepes3
cBorictea Console.Out, Console.In u Console.Error, Moryt momnb30BaThCsi BCE
nporpamMmsl, pabGoTatoniue B npocTpancTBe uMeH System. CoiictBo Console.Out
OTHOCUTCS K CTaHJAApPTHOMY BBIXOJHOMY MOTOKY. Ilo yMOm4aHuio 3TO KOHCOJb.
Hamnpumep, nipu Bei3oBe Metona Console.WriteLine() undopmaiusi aBToMaTHYECKH
nepenaerca B notok Console.Out. CoiictBo Console.In oTHOCUTCS K cTaHAAPTHOMY
BXOJTHOMY IOTOKY, MCTOYHHUKOM KOTOPOTO MO YMOJYaHUIO SIBJISETCA KJIaBUATypa.
Hanmpumep, npu BBoA€ HNaHHBIX C KIaBHATypbhl HMHQOpMaLUs aBTOMATHYECKU
nepenaercsa noroky Console.In, Kk KOTOpOMYy MOKHO 0OpPaTUTHCA C MTOMOIIBIO METOIA
Console.ReadLine(). Csoiicteo Console.Error orsHocurcss Kk  ommbkamM B
CTaHJAPTHOM TIOTOKE, HCTOYHMKOM KOTOPOTO TaKXe IO YMOJIYAHUIO SBIISETCS
KOHCOJIb. OJTHAKO 3TH MOTOKU MOTYT OBITh NIEpPEHANPABIIECHbI Ha J000€ COBMECTHUMOE
yCTpPOWCTBO BBOJ1a-BbIBOJIA, HAIPUMED, HA paboTy ¢ (pu3nyecKuMu ¢paiiamu.

[lepeHanpaBuTh CTaHAAPTHBIA TOTOK MOXXHO C MoMomIbi0 MetomoB Setln(),

SetOut() u SetError(), koTopsle ABIsSIOTCSA WieHamMu Kiacca Console:

static void Setln(TextReader input);
static void SetOut(TextWriter output);
static void SetError(TextlWriter output);

[Ipumep nepeHanpaBieHUs MOTOKOB MPEACTABIEH B CIEIYIOIIEH MporpaMmme,
JEMOHCTPUPYIOIIEH, YTO CTAaHAAPTHBIA MOTOK BBIBOJA IEPEHAINPABISIETCS B OJUH

¢aiin, a TOTOK BBOJA — B APYTOM:



static void Main(string[] args)
1
: int[,] MyArray;

StreamReader file = new StreamReader("input.txt");
// Nepenanpasnexne nHa file

Console.SetIn(file);

string line = Console.ReadLine();

string[] mas = line.Split(' ');

int n = int.Parse(mas[@]);

int m = int.Parse(mas[1]);

MyArray = new int[n, m];

for (int 1 = @; i < n; i++)

{
- line = Console.ReadlLine();
mas = line.Split(' ');

for (int j = @; j < m; j++)

{
}

MyArray[i, j] = int.Parse(mas[j]);

}
PrintArray("Wcxoaumit maccus:", MyArray, n, m);
file.Close();

static void PrintArray(string a, int[,] mas, int n, int m)
{
: // Nepenanpasnenune Ha file

StreamWriter file=new StreamWriter("output.txt");
Console.SetOut(file);

Console.WriteLine(a);

for (int 1 = 0; 1 < n; i++)

{
: for (int j=0; j<m; j++) Console.Write("{@} ", mas[i,j]);
Console.WriteLine();

)
file.Close();

4. O6opynoBaHUE U MATEPUATIBI

Jlnst  BBIIONMHEHUs J1a0OpaTOpPHOW pabOThl PEKOMEHIYETCS HCIOIb30BaTh
MEPCOHATFHBIN KOMIBIOTEP CO CIENYIOIMHUMH XapaKTePUCTHUKaMU: 64-pa3psiaHbli
(x64) nporeccop ¢ TakroBoi yacTotoit 1 I'T'1 1 BeIle, onepaTuBHAs maMsITh — 1 ['0 u
BBINIIE, CBOOOJHOE MAMCKOBOE MPOCTpaHCTBO — He MeHee | [0, rpaduueckoe
yctporictBo DirectX 9. IlporpammHoe oOecrieuyeHHE: OIEpallMOHHAs CHUCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Beite.



5. Vka3anwus no TexHuke 0€301macHOCTH

TexHuka  0€30MaCHOCTM MpPU  BBINOJHEHUH  JAOOPATOPHOH  pabOTHI
OIpeneNnsieTcs] OOIIENPHUHATON UIsl IOJIb30BATENIEd MEPCOHAIBHBIX KOMIIBIOTEPOB.
CaMOCTOSITeNIbHO HE MPOU3BOJAUTH PEMOHT MEPCOHANIBHOIO KOMIBIOTEPA, YCTAHOBKY
U yJaJIEHUue MpOrpaMMHOI0 00€CHEeUYeHHUs; B Cly4ae HEMCIPABHOCTH MEPCOHAIBHOIO
KOMIIbIOTEPAa COOOLIUTH 00 3TOM OOCIYXHBAIOLUIEMY MEPCOHANY J1abOpaTOpUU; HE
KacaThCsl DJEKTPUUECKUX PO3ETOK METAUIMUECKUMU INpeaMETaMM; padodee MecTo
[0JIb30BaTENsl MEPCOHAIBHOIO KOMIIBIOTEpPA JOJKHO COAEPkKAaThCsl B YHMCTOTE; HE

paspeuiacTcAa BO3JIC IICPCOHAIIBHOTO KOMITBIOTCPA IMPUHUMATh NTUIIY, HAITUTKH.

6. MGTO}II/IKa " IOPAAOK BBIIIOJIHCHUA pa6OTBI

JUIss  BBITMOJIHEHUsST JIaOOpaTOPHOW pabOThl HEOOXOTUMO CIPOEKTUPOBATH
MHOTOMOMYJTPHOE TPUIIOKEHHE, WCIOJb3yIomiee ¢aiibl Uisi BBOAA W BBIBOJA
uHdOpMaIHH.

Hanpumep, Tpedyetcs pazpaboTarh MPUIIOKEHHE, KOTOPOE TTO3BOJISET:

— TeHEepPUPOBATh MATPUILY CIIYIalHBIX YHCEI C COXpaHCHHUEM €€ B (haii;

— CUMTHIBATh MaTpHIly U3 (aiina,

— BBIBOJWTH MaTPHILy Ha SKpaH.

JIist  BBITIOJIHEHHS] NTAHHOTO 3aJlaHUS-TIPUMEpa JIOCTATOYHO B OTIAEIHHOM
MPOEKTE peaNn30BaTh KiacC. DTOT MPOEKT CieayeT CKoMmuiupoBaTh B Buue dll-
¢aiina. 3areM, B OCHOBHOM MpOTrpaMMe MPOCTO HEOOXOAMMO HCIIOIH30BaATh JAHHYIO
OMOIMOTEKY.

Knacc 6ubnuoreku HazoBeM Matrix. B Hem onpeaenum cieayromue GyHKIUH:



class Matrix

{
: private float[,] matrix;
int m, n;
// KoWcTpyxTop
public Matrix()...
// Tenepauus MaTpuun 33QaHHOr0 pasmepa
public void GenerateMatrix(int M, int N)[:]
g // CoxpaHeHwe CreHepupoBaHHOW MaTpuuw B ¢awn
; public void SaveMatrix(string pFileName)[::
é // 3arpysxa coxpaHeHHOW maTpuus u3 daina
g public Boolean LoadMatrix(string pFileName)[::]
§ // Busop maTpuun B8 KOHCOMb
:  public void PrintMatrix()[.. ]
¥

Pucynok 19.1 — OcHoBHBIC MeTOIBI Kilacca Matrix.

Jluctunr meroma GenegateMatrix:

// Texepauws maTpuus 3343HHOMO pasmepa
public void GenerateMatrix(int M, int N)

{
m=M, n=N;
Random r = new Random(DateTime.Now.Millisecond);
matrix = new float[M, N];
for (int i = @; i < M; i++)
: i for (int j = @; j < N; j++)
: : matrix[i, j] = (float)r.Next(10@0) / 973f;
}
Pucynok 19.2 — Meton fu1si co3anusi MaTPUILIbI 3aJaHHOTO pa3Mepa U 3aroIHEHUs €€

CHy‘I&I?IHI:IMH qucCJIaMHU.

JIuctunr merona SaveMatrix:



// COXpaHeHWe CreHepUPOoBaHHOH MaTpuus S ¢ain
public void SaveMatrix(string pFilelame)

{

if (matrix.Length > @)

{
if (File.Exists(pFileName))

File.Delete(pFileName);

FileInfo f = new FileInfo(pFileName);
TextWriter tw = f.CreateText();

tw.WriteLine(m.ToString());
tw.WriteLine(n.ToString());

for (int i =0; i < m; i+t)
for (int j = @; 7 < n; j++)
i tw.WriteLine(i.ToString() + " " + j.ToString() + " " + matrix[i, j].ToString("cie"});

fw.ciose();

Pucynok 19.3 — Meton 1t coxpaHeHUs MaTpUIIbI B (haid.

// 3arpysxa COXpaHeHHOW MaTpuum 13 ¢daina
public Boolean LoadMatrix(string pFileName)

{
i if (File.Exists(pFileName))
{
3 try
{
: TextReader tr = File.OpenText(pFileName);
m = Convert.ToInt32(tr.ReadlLine());
n = Convert.ToInt32(tr.Readline());
matrix = new float[m, n];
string line;
string[] substring;
for (int i = ©; i < m; i++)
for (int j = @; j < n; j++)
{
: line = tr.ReadlLine();
: substring = line.Split(new char[] {' "}, 3);
: matrix[i, j] = Convert.ToSingle(substring[2]);
}
fr.close();
i return true;
¥
catch
{
: return false;
R ;
}
: return false;
}

Pucynok 19.4 — MeTon 3arpy3ku MaTpuIlsl U3 (aiina.



Ha puc. 19.4 mnpencrasmen muctunr metoga LoadMatrix. Jluctunr merona

PrintMatrix:

// Busog hanAuu B KOHCOMb
public veid PrintMatrix()

{
if (matrix.Length > )
{
for (int 1 =0; 1 < m; i++)
{
for (int j = 0; j < n; j++)
' Console.Write(matrix[i, j].ToString("E3") + " ");
Console.WriteLine();
}
i}
}

Pucynok 19.5 — Mertop aJist BBIBOJIa MATPHUIIBI.

OcHoBHas mporpaMma IJis1 HCIIOJB30BAHUA KllaCcCa-MAaTpUIbI MPCACTABICHA Ha

puc. 19.6
class Program
1
: static void Main(string[] args)
i
: Console.BackgroundColor = ConscleColor.White;
Console.ForegroundColor = ConscleColor.Black;
Console.Clear();
Matrix m = new Matrix();
m.GenerateMatrix(10, 5);
m.SaveMatrix("FileForMatrix.txt");
if (m.LoadMatrix("FileForMatrix.txt"))
: m.PrintMatrix();
Console.ReadKey();
}
}

Pucynok 19.6 — PaGoTa ¢ OMOIMOTEYHBIM KIIACCOM.

B pesynprare pabGoThl JaHHOTO Koma OyaeT co3gaH aiir

CJICTYIOIIETO COJIEPIKAHUS:

FileForMatrix.txt



Qaiin  [lpaeka

Bua Hactpoiikun
Do~-WA|IS BB X|[ex| LR IEXRIQ BT
| FileForMatricbd |

Okno [MnarwHbl

Cnpaeka

wwqmmmmmr—-l

Ins

Win 1251 (ANSI - kupunnnua)

m

Pucynok 19.7 — PesynpTupytomuii daiin.

Ha skpan OyzaeT BeiBeieHa cieayromas HHGOpMaIus:

-~

B file: /Dy University/MuTaemele AMCUANAMHBLTEXHOAOTMKM NPOrpaMMM.., E‘E‘éj

1,.131E-Dio1
8 .684E-D01
4. 810E-D01
7. 720E-DO1
6. 249E-D01
i, 010E+0DO
5. 385E-D0O1
6. 886E-D02
l,.922E-D01
l.552E-D01

7. 209E-001
4, M7E-001
1,501 E-001
?.373E-001
1, 706E-D01
2. 054E-001
3.279E-001
3. 422E-001
?.194E-003
8.063E-D01

3.662E-001
4,1 7E-001
6.982E-001
3 -443E-001
7. 003E-001
2.322E-001
7.678E-001
6 .177E-001
7.883E-001
2,.734E-001

L)

8.730E-DD2
?.846E-D01
1.922E-001
1.014E+000
2 ,.B83E-D01
3.53%E-001
7. 040E-D01
?.424E-D01
1.432E-D02
1,.418E-D01

8.345%E-001
4,933E-001
8.972E-001
1,.912E-001
8. 083E-001
3.350E-D01
8.633E-001
2. BO6E-D01
7.823E-001
8,171 E-001

s

Pucynok 19.8 — BeiBoa nmporpammbl B KOHCOJTb.

BrinosiHuTE MHAMBUAYAIBHOE 33JaHHUE, COIVIACHO NMPEMNIOKEHHOMY BApHUAHTY.
B kaxaom BapuaHTe HEOOXOJUMO CIPOEKTUPOBATH MHOTOMOAYJBHOE MPHUIIOKEHUE
(omtumansHO 2 Momynsi). McxomHple MaHHBIE B KaKJIOM BapuaHTE MpOTrpaMma

MOJIy9aeT U3 BXOJAHOTO (aiina.



UuanBngyanbHoe 3apaHue.

Bapuant CTtpykTypa JaHHBIX

1 [MporpaMma  paccUHMTHIBAET MPOW3BENCHUE [JIBYX MATpHUI], KOTOpHIE
XpaHATCS B pa3HbIX (ainax.

2 [TporpaMMa paccCUHMTHIBAET CyMMY JIBYX MAaTpHIl, KOTOpPbIE XpPaHATCS B
pa3HbIX (ailnax.

3 [MporpaMMa HaxXOAWT MaKCHMaJbHBIH OJJIEMEHT B JBYX MaTpHIlax,
KOTOpBIE XpaHATCS B pa3HbIX (haiax.

4 [MporpamMMa pacCUHMTHIBAET CYMMY JHAroHAJBbHBIX JJIEMEHTOB JBYX
MaTpHII, KOTOPBIE XPAHITCS B pa3HbIX (haiiax.

5 [MporpaMMa  pacCUMTHIBAET CyMMY DJEMEHTOB C YETHOH CyMMOH
MH/ICKCOB B JIBYX MaTpHUIlaX, KOTOPBIC XPaHATCS B pa3HBIX (aiinmax.

6 [TporpaMMa pacCUMTHIBAET Pa3HOCTh CYMM JJIEMEHTOB MATPHI], KOTOPHIC
XpaHATCS B pa3HbIX (haiinmax.

7 [MporpaMmma paccuMTBIBAET CYMMY OJJIEMEHTOB TJIaBHOW JHaroHald
NepBOM MATpPUIBI U CYMMY OJJIEMEHTOB BTOPOCTEIICHHOH JAMaroHaju
BTOPOI MaTpuIlbl. MaTpHIIbI XpaHITCS B Pa3HBIX (aiiiax.

8 [TporpaMMa paccCUMTHIBAET CYMMY JJIEMEHTOB YETHBIX CTOJIOI[OB B JIBYX
MaTpHIIAX, KOTOPBIE XPAHITCS B pa3HbIX (haiax.

9 [Tporpamma paccUMThIBa€T CyMMY JIUArOHaJbHBIX AJIEMEHTOB YETHBIX
CTOJIOIOB B JIBYX MaTpHUIlaX, KOTOPbIE XPaHSITCS B pa3HbIX (aiiax.

10  [Iporpamma paccuMTHIBAET CYMMY OJJIEMEHTOB YETHBIX CTPOK B JBYX
MaTpHIIAX, KOTOPbIE XPAHITCS B pa3HbIX (haiax.

11  [Iporpamma paccCUUTHIBAET CyMMY DJIEMEHTOB , HaXOISIIMXCS B YETHOM
CTONOIIE MU HEYETHOW CTpOKE, B JIBYX MATpHUIIAX, KOTOPbIE XpaHATCS B
pa3HbBIX (aiiax.

12 [Iporpamma  pacCUMUTHIBAET CYMMY OJJIEMEHTOB UETHBIX CTPOK H
PacCTONIOKEHHBIX Ha BTOPOCTEIICHHOW JUAroHajlu B 00€MX MaTpHIIAX,
KOTOpBIE XpaHsTCS B pa3HbIX (paitnax.

13 [IporpamMma paccuMTHIBae€T MPOU3BEICHHUE DJIEMEHTOB B JIBYX MaTpHIAX,
KOTOpBIE XpaHATCs B pa3HbIX (aiiax.

14 [IporpaMmma paccuMTBIBAET CyMMYy II€pBOH MATpPHUIBI U MAaTPHIIbI
TPaHCIIOHUPOBAHHOW OTHOCHUTENBHO BTOpoW. O0e MaTpHllbl XpaHSTCs B
OTJICITbHBIX (haiiiax.

15  [[Iporpamma paccuuThIBae€T MPOU3BEACHHUE JIIEMEHTOB JUArOHAIN MEPBOI
MaTpPHULI 1 CYMMY BCEX 3JI€MEHTOB BTOPOil MaTpullbl. O0e MaTpHUIIbI
XpaHSTCS B OTACIBHBIX (pailax.

16  [[IporpamMma pacCUMTHIBAET CyMMY O3JIEMEHTOB YETHBIX CTPOK B JBYX
MaTpUIaX, KOTOPBIE XPaHATCS B pa3HbIX (haiiax.

17 [Iporpamma HaxOAUT MaKCHUMAaJlbHBIA OJJIEMEHT B [JIByX MaTpuUIax,

KOTOpPBbIE€ XPAHSATCS B pa3HbIX (aiax.




Bapuant CrtpyKTypa JaHHBIX

18  [Iporpamma  paccuMTHIBAET CYMMY OJJIEMEHTOB YETHBIX CTPOK H
PacroJI0KEHHBIX Ha BTOPOCTENEHHOW JUAroHajud B 00€MX MaTpHIAX,
KOTOpbIE XpaHsATCS B pa3HbIX (ailnax.

19  [Iporpamma paccuMTHIBAET CyMMYy T[€pBOM MaTpULlbl U MaTpPUIIbI
TPAHCIIOHUPOBAHHOM OTHOCHUTENIBHO BTOpOi. O0e MaTpullbl XpaHSITCS B
OTIIENIbHBIX (aiiax.

20  [Iporpamma paccuMTBHIBAET MPOMU3BEICHUE JABYX MaTpUll, KOTOpbIE
XpaHATCS B pa3HbIX (ainax.

21  [Iporpamma pacCUMTBHIBAET CYMMY 3JEMEHTOB YETHBIX CTOJOILIOB B JIBYX
MaTpHIax, KOTOpbIE XpaHATCS B pa3HbIX (aiinax.

22  [Iporpamma paccUMThIBa€T CyMMY JIUAroHaJbHBIX 3JIEMEHTOB YETHBIX
CTOJIOIOB B JIBYX MaTpUllax, KOTOPbIE XpaHITCs B pa3HbIX (aiiax.

23 [Iporpamma paccuuThIBa€T MPOU3BEICHUE DJIEMEHTOB JHArOHAIM MEPBOI
MaTpPHIIBl U CYMMY BCEX AJIEMEHTOB BTOpOi MaTpuilsl. O0e MaTpuIlbl
XpaHATCS B OTJAEIBHBIX (haiiax.

24  [Iporpamma paccCuMTHIBAET CYMMYy D3JEMEHTOB C YETHOW CyMMOM
MHCKCOB B IByX MaTpHIlaX, KOTOPbIE XPaHSTCS B pa3HbIX (aiinax.

25  [[Iporpamma paccuMTBHIBAET Pa3HOCTh CYMM 3JIEMEHTOB MaTpHll, KOTOpPbIE

XpaHsATCS B pa3HbIX (aiinax.

7. Coneprxkanue oTtyera u ero ¢popma

OtueT mo nmabopaTopHOit paboTe JOJKEH COAePKaTh:

1. Homep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn naGopaTtopHOil pabOTHI.

3. OTBETHI HA KOHTPOJILHBIE BOMTPOCHI.

4. Dkpanable GOpMBI W JUCTUHT MPOTrPAMMHOTO KOJZia, TOKAa3bIBAIOIINE

MOPSAIOK BBITIOTHEHUS Ta00paTOPHOU pabOThI, M pe3yabTaThl, MOJYyUYEHHBIE B X0I€ €€

BBIIIOJIHCHUS.

OTyeT O BBINOJHEHHH JA0OPATOPHOM PabOThl B MUCHMEHHOM BHJIE€ CIAETCA

MIpCoaaBaTClIto.

8. KoHTponbsHbIE BOTIPOCH

1. Kakue xnaccel i paboTsl ¢ (pailiioBoi cucTeMoil Bl 3HaeTe?




2. Uto Ttakoe cobopka?

3. Kak omnpeneauTs TpoeKT M0 yMOJYaHUIO B MHOTOMO/TYJIbHOM PEIICHUH ?

4. Kakue KJ1acchl OTBEUAIOT 3a IpejcTaBicHue (aitios B mporpamme?

5. Uto takoe motok? Kakue TUIBI KJIACCOB MTOTOKOB UCTIONB3YIOTCA MPU paboTe
¢ (aitnamu?

6. Onuiure MoCien0BaTeNbHOCTh JACHCTBUIM MPU HEOOXOJMMOCTH 3alucaTh

OJIHYy CTpoKy B (aiin. [IpuBeauTe mpruMepbl UCIIOIB30BAHMS PA3IMYHBIX KJIaCCOB.

9. Cniucok nuTeparypbl

I[J'IH BBIITOJTHCHUA Ha60paTOpHOﬁ pa60TBI, IMpH IMMOATOTOBKEC K 3alIMTC, a TAKIKC

IJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIB30BATH CICAYIINC

ucrounuku: [5], [6-8].



JIABOPATOPHAS PABOTA 15. PEIIEHUE BEIYMCJIMTEJIBHOM
3AJAUN C [TIPUMEHEHHEM ®ANJIOBOI'O BBOJIA-BBIBOJIA.

1. lenb u conepkaHue

lens maGopaTopHOii pabOTHI: HAy4YUTHCA HCIOJIB30BaTh BO3MOXKHOCTH
(aiiIoBOro BBO1a-BEIBOAA JIJISl PEIICHUS MPAKTHYSCKHUX 3aJ1a4.
3amaun 1a60paToOpHOI pabOTHI:
— HAYYHUTHCS MPOCKTUPOBATH MPUIIOKEHHUE IS Pean3allii XpaHCHHSI JaHHBIX
IPOTPaMMBI;
— HaAy4YHUTBCS TIPOU3BOJUTH BBIOOP ONTUMAJIBHBIX HMHCTPYMEHTOB JUIS

obecrieueHus cepuaim3anuu.

2. TeopeTuyeckas 4acTh

[lepen BbIMOTHEHHWEM J1TAOOPATOPHOM pabOThl HEOOXOAMMO TMOBTOPHUTH

TEOPETHYECKUN MaTepHall JabopaTtopHoi padoTel Nel9.

3. O6opynoBaHue U MaTepUATIbI



Jlis  BbIONMHEHUST Ja00paTopHOl pPabOTHl PEKOMEHIYETCS HCIOIb30BaTh
MEPCOHAIBHBII KOMITBIOTEP CO CICAYIOUIUMH XapaKTepUCTUKaMU: 64-pa3psiaHbIii
(x64) npoueccop ¢ TakToBoi yactoroi 1 I'T'1 u Beile, onepaTuBHas naMsTh — 1 'O u
BbIllIe, CBOOOJHOE MAMCKOBOE NpPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpammHOoe oOecnedeHue: OmepaloHHas CcHcTeMa

WINDQOWS 7 u Beimie, Microsoft Visual Studio 20112 u Beine.

4. Yxa3zaHus 0 TeXHUKE 0€3011aCHOCTH

TexHuka  0€30MaCHOCTM  MPU  BBINOJHEHUH  JAOOpATOPHON  pabOTHI
onpesensieTcss OOMIENPUHATON MJisi TOJIb30BaTeNel MEePCOHANTBHBIX KOMIIBIOTEPOB.
CaMoCTOSITeNIbHO HE TMPOU3BOJAUTH PEMOHT MEPCOHAIBHOIO KOMIBIOTEPA, YCTAHOBKY
U yJaJeHHe MPOrpaMMHOTO 00ecleueHus; B cyyae HEMCIPABHOCTU MEPCOHATBLHOTO
KOMIIBIOTEpA COOOIIUTH 00 3TOM OOCITYXHBAIOIIEMY MEPCOHATY JIabopaTopuu; He
KacaTbCs DJIEKTPUUYECKUX PO3ETOK METAJUTMUYECKUMHU TpelIMeTaMu; pabouee MecTo
N0JI30BATENsl MEPCOHAIBHOTO KOMIIBIOTEPA JOJKHO COJAEPKATHCS B UHCTOTE; HE

paspeuiacTcAa BO3JIC IICPCOHAIBHOT'O KOMIIBIOTCPA ITPUHUMATL ITUINY, HAITUTKH.

5. MeTouka v MopsI0K BBITIOJTHEHUS PaOOTHI

1. CoznaiiTe KOHCOJIbHOE MPUIIOKEHUE.

2. Brimoanute HWHAWBUAYAJIBHOC 3adaHHC. B KaXXa0M 3aJaHnn HCO6XOI[I/IMO

pealn30BaTh BBIUMCIICHUE 3HAYCHUN (YHKITUH f (¢ yhoanaeIMU IaramMu AX u
Ay Ha 3aJaHHBIX IUAla30HaX M3MEHEHHs HE3aBHCHUMBIX IMEPEMEHHBIX [X0: %],
AL

3. Heob6xoammo peann3oBaTh COXpaHEHUE paCCUNTAHHBIX 3HAUCHUN B (haiine.



UuanBngyanbHoe 3apaHue.

BapuanTt Bripaxenue 1 BBIYUCICHUSA

1 f(x,y) =a-sin(x) +b-cos(y). Ax=g 1. AY =0 1.
X €[-5;5]; ¥ €[-5;5].

2 f(x,y)=a-x-sin(x + y)| +b-x .|cos(y+ x)\; AX=0,1; Ay =0,1;
X €[-1;10]; Y €[-5;5].

3 f(x,y) =a?-sind(x+vy) + ‘b3 - COS?(X + y)‘; Ax=0,01: &Y =0,01:
xe[-2;2]; ¥ €[-2;2].

4 — a2 . .lqi )
f (X’ y) =a \/‘Sln(X)‘ + b \/‘Cos(y)" AX :0,0l, Ay :01011
xe[-2;2]; ¥ €[-2;2].

5 | f(xy)=a-lsin(x)+a-x|+b-lcos) +b- yl. ax g 01: AV =g o1
xe[-2;2]; Y €[-2;2].

6 F(xy)=a-lsin(9) +a-x|+b-yleosy) +b-y|. ax_g 01- AV Zg 1.
xe[-2;2]; Y €[-2;2].

7 f (X, y) = \/X2 + y2 - 2xy ’ AX :0’01’ Ay :0,0l,
xe[-2;2]; Y €[-2;2].

8 f(x,y) =a-sin(x) +b-cos(y). Ax=g 1: AY =0 1:
X €[-5;5]; ¥ €[-5;5].

9 f(x,y)=a-y-sin(x+y)+b-x-cos(y + x); AX =0 1: Ay =0.1:
X €[-5;5]; ¥ €[-5;5].

10 _ _
f (X! y) - a\/‘X-l- y‘ + b\/‘x y‘ : AX :0,0l, Ay :0,0l,
xe[-2;2]; Y €[-2;2].

11 1t y)=a-ylsin(x)+a-x/+b-vleos) +b-y|. ax _o 01 AV g g1.
xe[-2;2]; Y €[-2;2].

12 1t y)=a-ylsin(x)+a-x/+b-vleost) +b-y|. ax _g 01 AV g g1.
xe[-2;2]; Y €[-2;2].

13 f(xy)= \/XZ +y? —2xy - AX=0,01: &Y =0,01:
xe[-2;2]; Y €[-2;2].

14 f(x,y) =a-sin(x) +b-cos(y). Ax=p 1: AY =0 1:
X €[-5;5]; ¥ €[-5;5].

15 f(x y) =a-x-sin(x+ y)|+b-x-|cos(y +x)[; Ax=0,1; &Y =0,1;

X €[-1;10]; ¥ €[-5;5].




16

() =a- 0+ ) SiP) +b- (X = y)c0(3) . Ax=g,1; Y =g,
X €[-5;5]; ¥ €[-5;5].

17 f(x,y)=a-x+b>-cos’(y +X). Ax=g 5: AY =0 05:
Xe[-2;2]; ¥ €[-2;2].

18 f(x,y)=a?- /‘b .sin(x)‘ +b?. \a-cos(y)\_ AX =0 01: &Y =0.01-
Xe[-2;2]; ¥ €[-2;2]. | - -

19 | f(x,y)=a-x-sin(x+y)|+b-x-[cos(y + x)|; Ax=0,1; ¥ =0,1;
X €[-1;10]; Y €[-5;5].

20 f(x,y) =a-sin(x) +b-cos(y). Ax=g 1: AY =0 1.
X €[-5;5]; ¥ €[-5;5].

21 f(x,y) =a?-sind(x + y) +b® - cos?(x + y) . Ax =0,05: AY =0,05:
xe[-2;2]; Y €[-2;:2].

22 f(x,y)=a-/lsin(x)+a-x +b-cos(y) +b- Y\; Ax=0,01: &Y =0,01:
Xe[-2;2]; Y €[-2;2).

23
f(xy)= a\/‘x + yz‘ + b\/‘x2 - Y‘ . AX=0,01: Y =0,01:
Xe[-2;2]; Y €[-2;2]

24 f(x,y)=a®-x+b® y—bin(x) +cos(y) | Ax=g o1 &Y =0 01
Xe[-1;1]; Y €[-1;1).

25

f0Y) =+ 2 =2 axg,0; &Y =0,01;
Xe[-2;2]; Y €[-2;2]

7. Coneprkanue oT4era u ero popma

OT4er mo 1abopaTopHOi paboTe MOKEH COACPIKATH:

1. Homep 1 Ha3BaHMe 1a00paTOPHON pabOTHI.
2. llenn maGopaTopHO# pabOTHI.
3. OTBETHI HA KOHTPOJIHHBIE BOMTPOCHI.

4. Dkpanabie GOpMBI W JUCTUHT MPOTPAMMHOTO KOJZia, TOKAa3bIBAOIINE

MOPSIAOK BBIMOJTHEHUSI 1a00paTOPHOM pabOThI, U pe3yJabTaThl, OJTYUYECHHbBIE B X0JI€ €&

BBIINTOJIHCHUS.




OT4er O BBINOJHEHUHU JAOOPATOPHOM pPabOThl B MUCBMEHHOM BHJIE€ CHAETCS

IIPENIOAABATENIO.

8. KoHTposnbHbIE BOIPOCHI

1. Yro takoe notok? Kakue kinaccbl MOTOKOB Bbl 3HaETE?

2. Kakwue xmaccol npoctpancTBa System.lO npennasHadeHs! 711 paboThI C
Karajoramu?

3. Kaxkue knaccol mpoctpanctsa System.lO npeanaznayeHsl st paboThI C
oObekTamu (paitioBoit cuctemsl — (aimamu?

4. Kak nmepeHanpaBUTh CTaHIAPTHBIN KOHCOJIBHBIN MMOTOK?

5. [Nosicaute pasuuily mexay knaccamu File u Filelnfo?

9. Cniucok nuTeparypbl

I[J'I}I BBIIIOJTHCHH A na6opaT0pH01”4 pa6OTBI, IMIpH IMOATOTOBKE K 3aIlIUTC, a TAKIKC

IJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HMCIIOJIb30BATh CIICAYHINC

HUCTOYHHUKHU: [5].



JIABOPATOPHAS PABOTA 16. CO3JAHUE ITPUJIOXEHMA 110
TEXHOJIOI'M1 WINDOWS FORMS

1. lenb u conepkaHue

Llenb 1abopaTopHO# pabOTHI: HAYYUThCS CO37aBaTh mpuiokenue Windows B
cpene MS Visual Studio u mporpamMMupoBaTh ajropuTMbl C HCIOJIB30BaHHEM
HPOCTHIX PJICMEHTOB YIIPaBJICHHUS.

3amadyamu 1abopaTOpHON PabOTHI SBISIOTCS:
— pa3paboTka mpuiIoKeHus ¢ ucronb3opanrnem Windows Forms,
— U3y4YeHHe OCHOBHBIX YJICHOB Kiacca Form;

— 00paboTKa COOBITUN OT MPOCTHIX DJIEMEHTOB YIPABICHUS.

2. TeopeTuyeckas 4acTh

daiinoBas cTpykTypa npoekra MS Visual Studio B ciyuyae ucnonb3oBaHUS
tura mnoekra Windows Form Application Beirmsaut cieayroomuMm odpazom (puc.
21.1):



Led
= &8 LR1

=~

=~ |7 Properties
4] AssemblyInfo.cs
4 Resources.resx
i3 Settings.settings
[+ -3 References
= EE] Forml.cs
] Form1.Designer.cs
%) Form1.resx
) Program.cs

]

,}

|

[+

Pucynok 21.1 — Bun okna Solution Explorer ains Windows Form Application.

@aiin Program.cs cogepxut kinacc Program u ctatuueckuii meroa Main(), c

KOTOPOI'0 HAYMHAETCS BBIMOJIHEHHE MpHiIokeHus (puc. 21.2).

[ using System;
using System.Collections.Generic:
uzing Systewm.Ling:

~using Systcem. Windows,.Forwms;

[ namespace LR1
(

static class Program
{

{1

CSUImnNar ve
The main entry point for the application.
V/ SumAary>

[STAThread]

= static void Main()

{
Application.EnableVisualStyles():
Application.SetCompatibleTextRenderingDefault (false) ;
Application.Run({new Formi()):

Pucynok 21.2 — JIuctunr Program.cs.

B camom Hauane ¢aiina Program.cs BBITIONHSIETCS OOBSIBICHHE MCIIOJIb3yEeMbIX
MIPOCTPAHCTB UMEH C UCIIOJB30BaHUEM USING.

Knacc Program copepxut merom Main(), KOTOPBIN HCIOJIB3YsI CTATHYECKUIN
meton Run kmacca Application co3maer w BBIBOIUT Ha 3KpaH TIaBHYI (opmy

npunoxxenus: Application.Run (new Forml()).



Takum  oOpazom, peanuzyercs
OPUEHTUPOBAHHOTO  TPOTPAMMHPOBAHUS:

KaXJIbIA KJAaCC BBINOJHSICT MUHUMAJIbHO BO3MOKHOE KOJIMYECTBO onepaunﬁ).

Knacc rnaBHOM (opmbl

OJINH

pasrpaHUYCHUC

nus3

OPUHIUIOB  OOBEKTHO-

00s3aHHOCTEN

(T.c.

Forml (mo yMmoi4aHWIO) MPEACTaBIEH JABYMS

cBs3aHHbiMU C#-(paitnamu. [{ns oroOpaxenus coaepxkumoro Forml.cs Heodxoanumo

HIEJIKHYTHIIPABOM KHONKON MBIIIM B OKHE MPOEKTUPOBAHUS TJIaBHOM (opmbl Ha

camoit popme mwin Ha iuktorpamme Forml.cs B okne Solution Explorer (puc. 21.1) u

B IMOSIBUBIIIEMCS] KOHTEKCTHOM MEHIO BBIOpaTh MyHKT «View Code.

JIuctunr Forml.cs npeacrasien Ha puc 21.3.

BO3MOKHOCTH KOTOPBIX
JOCTYITHBI Ha
TIpocTpaHCTBO HMeH

MOXET OOBLBISTH CBOH |

Pucynok 21.3 —JIuctunar Form1l.cs.

TpHAOKEHAS (TPOTPAMMHCT

coOCIEeHHBIE [POCTPAHCIEA

using
using
using
using
using

using
IpoctpancTea HMEH.
using

“using

{

Konctpyxrop, CO3JIaHHBIN

InitializeComponent,  koTopsrii

Form1.Designer.cs (puc. 21.1).

System

Systen.
Systen.
Systen.
Systen.
Systen.
Systen.
Systemn.

public Forml()

{

10

-
-

Data:
Drawing:
Ling:
Text;

espace LR1

Collections.Generic;
ComponentModel;

Windows.Forms;

public partial class Forml : Forn

InitializeComponentc():

YMOJ4YaHHUIO, BBI3bBIBACT

ompejeiacH B

COOTBETCTBYIOILLEM

MCTOJ

baiine

OTO0T METOJ CO34aCTCA aBTOMAaTHYCCKHU, B HCM OTO6pa)KaIOTC$I BCC N3MCHCHU,

MIPOU3BOIUMBIE TIPOTPAMMUCTOM B OKHE BH3YaJIbHOTO MMPOCKTUPOBAHMS ()OPMBI.

HpOCTpaHCTBa HMCH, JOCTYIIHBIC OJIA MCIIOJIb30BaHU:I, OOBSBIISIIOTCS B Hayalie

daiina.



System sBisietcss 0a30BbIM HPOCTPAHCTBOM HMMEH — B HEro BXOIAT BCE
OCTaJIbHBIC THITBI W TMPOCTPAHCTBO MUMeH. KoHcTpykmust using System; B Havane
(aiina mporpamMmbl yKa3blBaeT Ha TO, YTO BEChb MPOrpaMMHBIM Koj Oyner
BBINIOJIHATBCS B JJAHHOM IMPOCTPAHCTBE MMEH, MO3TOMY INPHU HCIOJb30BAHUU TUIIOB
(manpumep Int32), ompeneneHHBIX B MPOCTPAHCTBE SYStEM HET HEOOXOIUMOCTH
yKa3blBaThb CaMO HUMs TMPOCTpaHCTBAa (TO €CThb HET HEOoOXOJUMOCTH NHUCaATh
System.Int32).

[IporpaMMHUCT MOXET CaMOCTOSITENIbHO BBOJUTH IMPOCTPAHCTBA HMEH MpH
HaAIMMCAaHUU MPUIIOKEHUH.

Oo0padoTka coObITHH B peskMMe NMPOEeKTHPOBaHUsA. OKHO MPOEKTUPOBAHUS
riiaBHOM ¢Gopmbl npusiokenus (puc. 21.4) MOXHO OTKPBITh JBaXKIbl IICJIKHYB Ha
nuktorpamme Forml.cs B okHe Solution Explorer (puc. 21.1). Ilpu 3TOM oTKpoeTcs
Bii1agka Forml.cs [Design].

OKHO CBOWMCTB IIPUMET BH/I, TOKa3aHHBIA Ha pucyHke 21.4,

Form1 System.Windows,Forms.Form -
=
Locked False -~
MairMenuStrip (none)
MaximizeBox True
[ MaximumSzs 0;0
MinimizeBox True
MirimumSize 0;0
Opacity 100%
[H Padding 0;0;0;0
RightToLeft No
RightToLeftLayout Faks
Showlcon True
ShowinTaskbar True
Size 419; 301
SizeGripStyle Auto
StartPosition WindowsDefatLocation
Tag pull
Text Form1
TopMost False -
Text
The text assoclated with the control.

Pucynok 21.4 — Bux okaa Csoticts (Properties) B peskxuMe MpOeKTUPOBAHUS

bopMmBI.



Knonka [ mo3BossieT 0TOOpa3UTh CIHUCOK COOBITUH, XapaKTEPHBIX IS
AJIEMEHTa YMpaBJCHUS, AKTUBHOIO B JIaHHBIK MOMEHT B OKHE MPOEKTHUPOBAHUSI.
Hanpumep, ecnu BbIIeaUTh raBHY0 GOpPMY IPHIOKEHUS, TO OTOOPA3SITCS COOBITHS,
XapakTepHble 11 kinacca Form.

JUist oTpabOTKM MeXaHHW3Ma PErucTpaluu COOBITUH, PAcCCMOTPUM 00pabOTKY
HanOoJIee MPOCThIX COOBITUN — COOBITHI OT MBIIIIH.

Jns  pobGamneHuss 00paOOTYMKAa COOBITHS MBI HEOOXOJIUMO BBIOpAThH
cootBetTcTBytomee coowitue (Click, DoubleClick, MouseEnter, Mouseleave,
MouseDown, MouseUp, MouseMove,. MouseHover, MeaseWheel) u aBaxmb
MICJIKHYTh Ha TI0JIe, PACIOI0KEHHOM B COCEHEM OT HETO CTOJIOIE B OKHE CBOWCTB
(TakuMm oOpazoM 0OpabOTUMKY MPHUCBOUTCA MMS MO YMOJIYaHHi0). B manHOM moie
MOXHO BBECTH CBO€ Ha3BaHHE [JI1 HOBOro oOpa0oTywKa, WIM BBIOpaTh U3
BBITIAJAIOIIIETO CITUCKA YK€ CYIIECTBYIOIINE 00PaOOTUHKH.

[Tocne peructpamuu coOBITHS B OKHe «Properties», aBTOMaTHYECKH
I00aBIsAIOTCS  CTPOKM Kojga B dainer  Forml.Designer.cs (peructpupyercs
obpaboTunk coOwbiTHsI) W Forml.cs (moGaBnsercsiMeTon, acCOIMUPOBAHHBIA ¢
JTAHHBIM COOBITHEM).

dopma TPWIOKEHUS JOHKHA OBITh (YHKIMOHAIBHOW U MaKCHUMAJIbHO
SproHOoMHYHOM. Takue NpPOCThIe BEIIM, KaK IBETOBbIE KOMOWHAIIMHU, pa3MEphI
mpru(TOB U OKOH MOTYT CHENaTh MPUIIOKEHHE HAMHOTO 0oJiee MPHUBICKATEIHHBIM
JUTSI TIOJTb30BATEIS.

B cmywae ecnu cBoiictBo Icon Qopmbl ycTaHOBIEHO, a JUIsi CBOMCTBA
ControlBox He ykazano 3HadueHue false, TO 3HaUOK MOSBHUTCS B JICBOM BEPXHEM YTy
¢dopmbl. OOBIYHO MPUHATO YCTAHABIMBATH 37€Ch 3HAYOK TIPHIIOKCHHUS.

CaotictBo FormBorderStyle 3amaeT tam pamku, KOTOpasi MOSBISETCS BOKPYT
dopmer. Iyt dToro wmcmosib3yercs mnepeuunciienue FormBorderStyle. lomyctumbie
3HaueHwst  drtoro  nepeuncienus:  Fixed3D,  FixedDialog,  FixedSingle,
FixedToolWindow, None, Sizable, SizableToolWindow.

J171s1 BbINOTHEHUA 1abopaTOpHOU pabOThl MOTpeOyeTCs OCHOBHAsI HHGOpMAIUS

0O COOBITHUSAX MBIIIIHN:



Bce 00paGoTuMku  COOBITMII  MBIIIM  NPUHUMAIOT  HapamMeTp  TUIIa
MouseEventArgs. Ilocrynaromuii Ha BX0J 00paOOTYMKA COOBITUHA MBIIIH OOBEKT
tuna MouseEventArgs mo3BoJiI€T MONYYHUTh JOMOJHUTENbHYI0 HH(OOPMALHIO O

JICHCTBUU MBIIIIH, ITyTEM BBEACHHS psjia ClelUaIbHBIX WICHOB Kiacca (Tadm. 21.1).

Ta6muma 21.1 — Cpoiicta Tima MouseEventArgs

CBOMCTBO Onucanue

Button Conepxut nH(pOpMAaIMIO O TOM, KaKas KJIaBHIla
ObLTa Ha)kKaTa, B COOTBETCTBUU C OMPEICICHUEM
nepeuns MouseButtons

Clicks Conepxut nHHOPMAITHIO O TOM, CKOJIBKO pa3 Oblia
Ha)kaTa M OTHYIICHA KJIABUIIA MBIIIH

Delta Conepxut uHdopMaIuo co 3HAKOM,
COOTBETCTBYIOIIIEE qHUCITY IEITIKOB,
MPOU3OIICAIINX TIPU BPAIIICHUH KOJIECHKA MBIIITH

X Conepxut nHpOpMaIUIO 0 KoopauHate X

Y Conepxut nHbOpMaILUi0 0 KoopauHate Y

3. O6opynoBaHue U MaTepUaIbI

Jlnst  BBIMONMHEHUs J1a0OpaTOpHOW pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
NEPCOHATBHBIM KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTepUCTUKaMU: 64-pa3psaHblii
(x64) nporneccop ¢ TakToBoi yactoro 1 I'T' u Beimie, onepatuBHas namsate — 1 ['0 u
BBIIIIE, CBOOOJHOE JHCKOBOE TMpOCTpaHCTBO — He MeHee 1 I'6, rpaduyeckoe

yctpoiictBo DirectX 9. IlporpammHOe oOecliedcHHE: OICpallOHHAs CHUCTEMa

WINDOWS 7 u Brrmre, Microsoft Visual Studio 20112 u Beiie.

4. Yka3zaHus 0 TEXHUKE O€30IMaCHOCTH

TexHuka  0€30MaCHOCTH TMPU  BBIMOJHEHUW  JTAOOpATOPHOW  pabOTHI
ompesieNsieTcsl OOMIENPUHATON ISl TOJIh30BaTeIe MEePCOHAIBHBIX KOMITHIOTEPOB.
CamoCTOATENIbHO HE MPOU3BOAUTH PEMOHT MEPCOHAIBHOTO KOMIIBIOTEPA, YCTAHOBKY

U yJlaJieHue MPOrpaMMHOro O0OECleUeHHUs]; B Cy4yae HEUCIPABHOCTH MEPCOHAIBHOTO



KOMIIbIOTEpa COOOIIUTH 00 3TOM OOCHY)XHBAIOIIEMy MEpPCOHANy JabopaTopuu; He
KacaThCsl DJIEKTPHUUECKUX PO3ETOK METAUTMUECKUMHU MIpeaMeTamu; paboyee MecTo
MOJIb30BATENS MEPCOHATBLHOTO KOMITBIOTEpA JOJDKHO COJEPXKAThCS B YHCTOTE; HE

paspemiacTCs BO3JIC ICPCOHATIBHOTIO KOMIIBIOTEpA IIPUHUMATDL IUINY, HAITUTKH.

5. Meroauka v MOpsA0K BBITOTHEHHS paOOThI

1. Co3paiite B cpene pazpadbotrku MS VS npoekt. B kauecTBe Tuma mpoekrta
BeiOpath «Windows Application» (umau  «Windows Forms Application» B
3aBucumoctH oT Bepcun .NET Framework)

2. Tlocne co3nmaHus W COXpaHEHHUsS IPOEKTAa W3MEHHTE MPOrpaMMy TaKUM
o0pa3oM, 4TOOBI KOOPJAMHATHI Kypcopa MBIIIHA BBIBOJAWINCH B 3ar0JIOBKE TJIaBHOTO
OKHA TIPHJIOKCHHUS.

Jlnst aTOro B 00pabOTYMK COOBITHS JABMIKCHHS MBIIIM HaJ OKOHHOM (opmoit
(MouseMove) no6aBbTe CTPOKY KOJIA:

Text = string. Format("Koopaunarsr: {0}, {1}", .X, e.Y);

3. HoGaBbre TekcroBoe mose (TextBox) B pexume pa3paboTku (sl 3TOTO
HE0OXOAMMO HCITOIB30BaTh MaHEIb 3JIEMEHTOB ynpapieHus «ToolBox»). lonmonanTe
00pabOTYMK JBWXKCHHUS MBIIIM TaKUM 0Opa3oM, 4YTOOBI B TEKCTOBOM TMOJIE
oToOpakajgach CyMMa KOOPAMHAT YKa3aTesl MBIIIIH.

4. PaboTaronryto mporpaMmy He0OX0IUMO TPEICTaBUTh MPEIO1aBaTEIO.

5. Tlocne 3TOrO BBHITIOJIHUTE WHIWBHUIYAIbHOE 3aJaHUE B COOTBETCTBUE C
BapuaHTOM. B KaXXqoM 3ajaHuu HEO0OXOJMMO BBIBECTH 3HAUCHHE BBIPAKCHUS,
MPEeIBAPUTETHLHO BBE/IS 3HAUCHUS MIEPEMEHHBIX B COOTBETCTBYIOIINE TEKCTOBBIE TIOJIS
(GbOpMBI TTTaBHOTO OKHAa MPUJIOKEHHs. Pe3ynbTaT BBIBOIWUTCS B 3aroJIOBOK OKHA B
OTBET Ha HAXKaTHE KHOMKHU (KHOIKY TaK)Ke HE0OXOMMO MMOMECTUTH Ha Popmy).

6. [l BBIMONHEHWS WHAMBHUAYAJIBHOTO 3a/laHUs HEOOXOIUMO HMCIOJIb30BaTh
MaTeMaThdeckue (QYHKIUW, KOTOPHIE JOCTYIMHBI B BHJE CTATUYECKHX METOJOB

Kiacca Math.

UHuamBuayanbHoe 3agaHue.



[lepen BbIMONMHEHUEM 3alaHUs TpPeOyeTCsl CaMOCTOSATEIBHO OIPEACIIUTD
3aKOHOMEPHOCTbh U3MEHEHUS WICHOB MOCIE0BATEIbHOCTH, YTOOBI IPUMEHUTD LIUKII,

YCJIOBHBIN OlepaTop WK, €CJIM MOTpedyeTcs, onepaTop BoIOOpA.

Bapuant | BeipaxkxeHue 111 BBIYUCIICHUSA

1 _ [ax _
Z= ‘Wa +\/‘“5‘ ‘x+cos(y)‘

2 F:m-x+\/‘137‘— ’><2+cos(y)‘

3 A:_d.i+‘sin(e)+005(y)\
ki
4 1,2 \[‘E N Tin2(§)+cos(y)
W W
5 t:|g(f)—e+sin(iv)+ e
e B

6 Vv :E+‘sin(f)+ /‘sm(lﬁj”

g+a

7 Q:sin(h+%)—ol+Fin(f)+\/‘S|_n(5fH

8 . d12 . .
E =sin(h11+ In(hll))—v6+‘sm(h3) +lsin(F)]

9 X
Z=z-axl+ */F 2 —|x+cos(as_9+y)|
\ y

10 arg01—arg02 + ‘sin(argo3) + [arg04
arg01%9° — Ig(arg 02)

RES =

11 |
e _2+|cos(arg3) + ., |t
U v — ‘ s(arg3) A

a_del *tg(t)

12 _\ . ©0s(9-0) :
t=W +T—e+ ‘sm(e) + m‘

13 Z = z-cos(y) + \/ﬁ—\x+cos(as_9+ y)|

14| R=q+[sin?(e) + cos(y)| - cos(s + g)

15 | F=sin( %) x+ _[b%- k2 + cos(y)
sin y x+\/ﬂ }><+cosy‘




16

res = —e+
cos(w)
17 tg(g-q) e
t=W + in(e) + /W—e
In(20 - x) W ’s ‘
18 L CRL sin(e) + /W—e
In(20 - x) W ‘ ‘
19 =Jld2-x-x+ /b3 X +cos(y)‘
20
t—W+M—e+sm(e)+ —4
W e
21 Ve 2+ ‘cos(arg3) + XH
a_del *tg(t)
22 in(/ I k2
F=sin(__")-x+ [|b%— [x? +cos(y)
- B+ o)
23 V:4e_ ) SIH(lZ aI‘CIS) +‘COS(arg3)+\/W‘
e 2-1
24
F‘e‘ sin(— )‘
res =
cos(w+e) 25+f
25

t= \/ais + COSSZ' D _ 9 +‘sin(q) + q/\lz—q”
g

7. Coneprxanue otyeTa 1 ero ¢popma

OT4et mo 1abopaTopHOi paboTe MOKEH COACPIKATH:

1. Homep 1 Ha3BaHMe 1a00paTOPHON pabOTHI.
2. llenn mabopaTopHO# pabOTHI.
3. OTBETHI HA KOHTPOJIHHBIE BOMTPOCHI.

4. Dkpanabie GOpMBI W JUCTUHT MPOTPAMMHOTO KOJZia, TOKAa3bIBAOIINE

MOPSJIOK BBITTOTHEHUS Ta00pAaTOPHOM pabOThI, M Pe3yabTaThI, TOJYyYEHHBIE B X0JI€ €€

BBIINMOJIHCHUS.



OT4er O BBINOJHEHUU JAOOPATOPHOM pPabOThl B MUCBMEHHOM BHUJAE CHAETCS

IIPENIOAABATENIO.

8. KoHTposnbHbIE BOIPOCHI

1. Kakue ¢aiinbl onuchIBatoT Kiacc Gopmbl?

2. Kaxkue neiicTBusi HEOOXOAMMO BBITIOIHUTH AJIA CO3/1aHUs 00padoTUnKa
coObITUsA?

3. I'me onwuceiBaercs kox oOpaboTtuuka coObiTusA? B kakom aiine
peructpupyercs 00paboTUUK COOBITHS (METO MPUBSI3bIBAETCS K COOBITHIO)?

4. Kak nmoiy4uTh TOCTYN K KOOPAMHATAM Kypcopa MBbIIIN?

5. Kakoit kinacc cogep XUt MeTo/1bl, peau3yroliue MaTeMaTuyeckue PyHKiumu?

9. Cniucok nuTeparypbl

I[J'I}I BBIIIOJTHCHU A na6opaTopH01”4 pa6OTI>I, IMIPpH IMOATOTOBKC K 3aIllUTC, 4 TAKXKC

JIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIB30BATH CICAYIINC

HUCTOYHHUKHU: [6].



JIABGOPATOPHAS PABOTA 17. IPUMEHEHHUE 35JIEMEHTOB
VYIIPABJIEHNA B ITPUJIOXXEHUAX WINDOWS

1. lenb u conepkaHue

[ens nabGopatopHOil  pabOTHI: W3YYUTh MPUHIMIBI  HCIOJIb30BAHUS
CTaHJAPTHBIX JIEMCHTOB YIIPaBJICHUS B MPUIOKEHUAX Windows.
3amaun 1a60paToOpHOI pabOTHI:
— HAYYUTHCS UCIIONIB30BaTh KHOIKH, (PpaXKKh, MePEKITI0YaTEIH,
— HAYYUTHCS UCIIOIH30BATh CITUCKH, BBITIAJAIONTUE CITUCKH;

— HAY4YUTHCA .

2. TeopeTuyeckas 4acTh

[TonumaHue uepapxuuM KIaccoB 3JeMeHTOB ympamieHus Windows wumeer
Ba)XHOE 3HAUCHUE MPH MPOSKTUPOBAHUN MHTEP(EIHCOB MOIB30BaTENsI, 0OCOOCHHO TIPH
pa3paboTKe COOCTBEHHBIX PJIECMEHTOB YIIPABIICHHSL.

B npoctpancte umen System. Windoiws .Forms ecth oquH 0coOeHHBIH Kiacc,
CIIy’)Kaluii 0a30BBIM IS TIOYTH Ka)IOTO CO3/1aBaeMOT0 JJIEMEHTa YIPABICHUS U

dopmer. D10 System.Windows.Forms.Control. Kiracc Control peanusyer 6a3oByro



(YHKIMOHAIBHOCTh CO3/1aHUS UM OTOOpaKeHWsl BCEro, 4TO BHJUT Mojib3oBarens. Kiacce
Control ynacnenoBan ot knacca System.ComponentModel.Component. Knacc
Component obecrieunBaer Control Bceil HeoOX0AMMON MHPPACTPYKTYPOMd, KOTOpas
noTpedyeTcst i TOro, 4YTOoOBl €r0 MOXKHO OBLIO MEepeTacKUBaTh HA MOBEPXHOCTH
MPOEKTUPOBAHUS B BU3YAIbHOM KOHCTPYKTOpPE M MOMEMIATh B ApYyroil 00bekT. Kiace
Control mpemocTaBinsieT OTPOMHBIM  CHHCOK  (YHKIIMOHAJIBLHOCTH  KJIAccaM,
yHacCJeI0BaHHBIM OT HETO.

Pasmep u MecTomonokeHrne dJeMeHTa yIpaBIeHUs ONPeesieTCs CBOMCTBAMHU
Height, Width, Top, Bottom, Left u Right, Hapsiny ¢ nononHstonuMu ux CBOMCTBAMHU
Size u Location. Otnuuue mMexay HUMH B TOM, uto cBoiictBa Height, Width, Top,
Bottom, Left u Right npunumMaroT nenoyuciaeHHble 3HaUeHUs, Size — CTPYKTYpy Size,
a Location — ctpykrypy Point. CtpykTypsl Srze u Point copepikar Bepcuu KOOpIUHAT
X,Y. Ctpykrypa Point 0ObIuHO CBsi3aHA C MECTOIMOJIOKEHUEM, & SiZ€ 3a1aeT BBICOTY
U MHUpOTy oObekTa. Size u Point ompejeneHbl B MPOCTPAHCTBE HMMEH System.
Drawing. O6e CTpyKTypbl OYE€Hb MOXOXXH B TOM OTHOIICHUH, YTO MPEICTABISIOT
napy xkoopauHaT X,Y, HO TaKkKe UMEIOT MeperpyKeHHbIe onepanuu A o0JeryeHus
CpaBHEHHMS M TMpeoOpa3oBaHMs. Tak, HampuMmep, IBE CTPYKTYphl SiZ€ MOXKHO
cKianbiBaTh BMecTe. B crpykType Point omeparus Addition mepeompenencHa Taxk,
YTO MOXKHO TPHOABIATH CTPYKTYpy Size k Point u momy4yats HOBOe 3HaueHue Point.
Oto obecneunBaeT 3PGEKT NpPUOABICHHUS PACCTOSHUA K MECTOIOJIOXKCHHIO C
MOJyYEHUEM HOBOTO MECTOIOJIOKEHHS, UYTO OYeHb YAOOHO, €CIU HYXKHO
JTUHAMUYECKU CO371aBaTh (POPMBI M SJIEMEHTHI YIIPABIICHHUSI.

CaotictBo Bounds BozBpamaet o0bekT Rectangle, mpencrapnstommii 001acTh
AJIEMEHTA YIMpaBiIeHUSA. OJTa O0O0JaCTh BKIIOYAET JMHEWKH TPOKPYTKH M TIAHENb
3arojioBka. Rectangle — Ttaxke wacte mpoctpancTBa mMmeH System. Drawing.
CaotictBo ClientSize — 310 cTpyKTypa Size, mpeacTaBisionias KIMEHTCKYI0 00J1acTh
AJIEMEHTA YIPaBJICHUS, MUHYC JTUHEHKH MPOKPYTKHU U TIAHEIb 3ar0JIOBKA.

PointToClient u PointToScreen — wmeToabl mpeoOpa3oBaHus, KOTOPHIC
npuHuMaroT Point u Bo3BpamarwT Point. Meton PointToClient npunumaer Point,

MPEICTABISAIONIYI0 3KPAaHHBIE KOOPAMHATHI, U TPAHCIUPYET UX B KOOPJAWHATHI,



OCHOBaHHBIE Ha TEKyIIEM KIMEHTCKOM o00bekTe. OJT0 yaoOHO i omepanui
neperackuBanusa. Merton PointToScreen BBIMOJIHSICT MNPSAMO HPOTHBOIOJIOKHYIO
OTEpalyi0 — MPUHUMAET KOOPIWHATHI KIIMEHTCKOTO OOBEKTa W TPAHCIHPYET HX B
JKpaHHble KoopauHaTthl. Metoasl RectangleToScreen wu  ScreenToRectangle
BBITIOJTHSIOT T€ ke (DyHKIMU co cTpykTypamu Rectangle Bmecro Point.

CeoiictBo Anchor mpukperiser Kpail »dJIeMEHTa YIpaBICHUS K Kparo
POIUTENHCKOTO JIEMEHTa. DTO OTIUYAETCS OT CTHIKOBKH TE€M, UYTO HE YCTaHABIMBACT
rpaHb IO POJUTEIBCKOMY DJJIEMEHTY, a YCTaHABJIMBAECT HEKOTOPYIO TOCTOSHHYIO
JAUCTAHIMIO OT Kpas. Hampumep, eciiv mocie NpuKperuieHns PaBoTo Kpasi dJIeMEHTa
yIpaBlICHUS K TPaBOMY Kpalw POAMTEIHCKOTO JJEMEHTa pa3Mep POAUTEIHCKOTO
ayieMeHTa OyleT M3MEHEH, MPaBblid Kpail JOUEpPHETO AJIEMEHTa OCTAHETCS Ha TOM JKe
pacCTOSIHMM OT TMPaBOrO Kpas pOAUTENIbCKOro aneMenTa. CBoiictBo Anchor
NpUHUMaeT 3HadeHwe Tuma nepeuncieHus AnchorStyle. Ilepeuncrnenue BrirOYaeT
cienyromnie 3Hadenus: Top, Bottom, Left, Right u None.

C BHemIHMM BHJIOM d3JIEMEHTa YIpaBieHUsi cBsizaHbl cBoiicTBa BackColor u
ForeColor, koTopsie npuaumMaroT 3HadeHus: tuna System. Drawing.Color. CBoiicTBO
BackGroundlmage npuHuMaeT B kauecTBe 3Ha4YeHHS 00BeKT Ha 0aze Image. Kiacc
System. Drawing. Image — 3To aOCTpaKTHBIH KJacC, HCIOJIb3YEMbIH B KadyeCTBE
0azoBoro ms kiaaccos Bitmap u Metafile.

CroiictBo BackgroundlmagelLayout ucnonp3yer nepeuncienue Imagelayout
JUISE  YCTAaHOBKM PEXHMMa BbIBOAA TIpadUyecKOro HU300paKEHUS B JJIEMEHTE
ynpasinenus. JlomyctumbiMu 3HaueHusiMu siisitorcsi Center,Tile, Stretch, Zoom wu
None.

CaotictBa Font u Text umerot neno ¢ orodpakeHneM TekcTa. YToObl U3BMEHHUTH
Font, motpeOyeTcs co3nath 00bekT Font. [Ipu co3zmanuu ob6bexTa Font ykaseiBaercs
uMs mpudTa, pasmMep U CTUIb.

Jlnst  BeIONIHEHWS — JabOpaTOpHOM  pabOTBI  HEOOXOAMMO  HW3YYHUTh
TEOPETUYECKHE OCHOBBHI TMPOCKTUPOBAHUS C HCIIOJB30BAHUEM CTaHIAPTHBIX

aJieMeHTOoB yrnpasieHus ounodamorexku .NET Framework.



Kiacc. Button. Knacc Button npeacrtaBiasier mpocTyr0 KOMaHIHYIO KHONKY U
HacnenyeTcs oT kiacca ButtonBase. HauGonee wacTto mpuxoaurtcst nmucaTh KOA IS
obpaborku cooObiTus Click xHOmku. B cremyromem ¢parMeHTe Koja pean3oBaH
obopabotunk coObiTHst Click (0OpaboTka gaHHOTO COOBITHS HE MPEICTABISACT
cnoxknocteit). C momoripto Merona PerformClick moxxHO sMynupoBaTh coObITHE
Click nma xHomke 0e€3 peaqbHOro INETYKa Ha HEH IOJb30BATEIEM, YTO MOXKET
HPUTOJUTHLCS JJI1 TECTUPOBAHUS TIOCTPOCHHOTO TIOJIB30BaTEILCKOTO UHTEpdeiica. B
OKHE TaK)Xe MMECTCS MOHATHUE KHOIKU MO YMOJYAHHWIO, HA KOTOPOH aBTOMAaTUYECKH
COBEpIIACTCS MICTYOK, €CIIU T0JIh30BaTeNIb HAXKUMACT B 3TOM OKHE KiaBuIry «Enter.
YroObl HACHTU(GUIMPOBATh KHOMNKY KaK KHOMKY TI0 yMOJYaHHIO, B Qopme,
CoJiepKalleil 3Ty KHOIKY, HEOOXOJMMO YCTaHOBHTH cBoicTBO AcceptButton B

00BEKT KHOIKH.

Knacc CheckBox (puc. 22.1). Dmement ympaeinenus CheckBox Ttaxxke
yHacie0BaH oT ButtonBase U UCIONB3yeTCs A1 IPUEMa BYX MM TPEX COCTOSHHIMA
OT TI0JIL30BATEIS.

V| Yoanam astomamuecku
|V| Coxpanam pesynsTam

|| 3axpeiTs 0KHO 3BTOM3TMNECKI

Pucynok 22.1 — Buemnuii suag CheckBox.

Eciu ycranoButh cBoiicTBO ThreeState B true, to cBoiictBo CheckState
anemeHTa CheckBox cMokeT NMpHHMMATh OJHO MX TPEX 3HAYCHHHA IIECPEUHMCICHUS

CheckState, onmncannbix B Tadu. 22.1.

Tabmuma 22.1 — Coctosatust CheckBox (Bo3MOKHBIE 3HaYEHUS MEPEUUCIICHUS

CheckState).

3HaueHue Onucanue
Checked D1a’KOK IMEET OTMETKY.
Unchecked dnakoK HE UMEET OTMETKH.
Indeterminate B 9TOM  COCTOSIHUM  ()JAXKOK  CTAaHOBHUTCS  CEPBIM
(HEeompeaeIeHHOE COCTOSTHUE).




Cocrosinue Indeterminate ymoOHO, korjga TOJb30BaTeNb JOJDKCH OBITH
YBEJIOMJICH, UTO OIIMS HE YCTaHOBJICHA. Eciau Hy»XHO OyJeBCKOEC 3HAYCHUE, MOYKHO
npoBepuTh cBoiicTBo Checked.

CooOwituss  CheckedChanged wu CheckStateChanged Bo3nukaroT, Koraa
u3MeHstorcss 3Hadenus cBoiicte CheckState m Checked. Jlns ¢maxkka ¢ Tpems
COCTOSIHMSIMM TTIOHAJ00UTCS mpucoeauHuThest K coObitnio  CheckStateChanged.
[TepexBaT 3TUX COOBITUH MOXET OBITH IMOJIC3CH JUISI YCTAHOBKH JIPYIMX 3HAUYCHHIA,
OCHOBaHHBIX Ha HOBOM coctosinuu CheckBox.

Kinacc RadioButton (puc. 22.2). Ilepexntodatenp (KHONKH OMIMI) — JIEMEHT
yIpaBJIeHUs, yHaclen0BaHHbINA 0T ButtonBase.

@ CTaHnspTHER YCTEHOBKE
MonHaa ycTaHoBKa

BoiGopoyHan yCTaHoBKA

Pucynok 22.2 — Buemnuii Bug RadioButton.

[lepexmtoyaTenn OOBIYHO HCTONB3YIOTCS B rTpynne. llepexmouarenu
MO3BOJISIIOT TOJIb30BaTEII0 BHIOMpATh OJHY W3 HECKOJIbKUX omnuuid. [lpu Hammuuun
HECKOJIBKMX 3JIEMEHTOB yrpasieHus RadioButton B omHOM KOHTe#HEpe, TOJIBKO
OJIMH U3 HUX MOKET OBITh BHIOPAH B OJUH M TOT )K€ MOMEHT BPEMEHHU.

CaoiicTBo Appearance mnpuHMMAaeT 3HaueHHE IepeuuciaeHus Appearance,
KOTOpPhIM MOXeT ObITh Button mu6o Normal. B cnyuyae yctanoBku 3Haduenus Normal
MEePEKITI0YATENb BRITJISIINT KaK MAJICHBKUI KPY)KOYEK C METKOU ps/IoM ¢ HUM. Beibop
MEPEKITI0YATENS 3aMOIHIET 3TOT KPYXKOK, @ BEIOOP APYroro Mmepexiovaresiss CHUMAeT
OTMETKY C TEKYILEro BbIOpPAHHOIrO MEpEeKIoyaTedsl U KPYKOK JejaeTcs mycThiM. B
clyyae yCTaHOBKM 3HaueHusi Button sinemeHT ynpaBieHuss BBIMISIUT MOA0OHO
CTaHJApTHOW KHOIKE, HO paboTaeT Kak MEPEeKIIYaTellb — €ro BBIOOp O3HAYaeT
BKJIIOUEHHE (B/IaBJIMBAaHKUE KHOIKH), @ OTKAa3 OT BbIOOpPA — BHIKJIIOUCHHE (CTAaHAAPTHOE

MOJIO’KEHHUE KHOIKH).



CeoiictBo  CheckedAlign  omnpenenser MeCTONOJOXKEHHUE KpPYKKa IO
OTHOIICHHUIO K TeKCTy MeTKU. OH MOKET OBITh HaJI METKOM, ¢ JTF000# CTOPOHBI OT HEe
a100 MO METKOM.

Co6pitue CheckedChanged nnunmupyetcst npu J1to000M M3MEHEHUU CBOMCTBA
Checked. Drto mo3Boisier mpeAnpUHUMATH APYrHe JCHUCTBHS HAa OCHOBE HOBOTO
3HAYCHUS DJIEMEHTA YIPABIICHHUSI.

Knaccet ComboBox, ListBox u CheckedListBox (puc. 22.3). DieMeHTSHI
ynpasinenust ComboBox, ListBox u CheckedListBox ynacnemoBansl oT kiacca
ListControl. DToT kiacc mpenocTaBisieT HEKOTOPYH0 0a30BYH (YHKIIMOHATBHOCTH
ympaBiieHusl crrckamu. Hamboree BakHBIC aCMEKThI HMCIOJIb30BAaHMS CIHCOYHBIX

QJICMCHTOB YIIPABJICHUA COCTOAT B 2106aBJI€HI/II/I JaHHBIX H BBI60pe JaHHBIX U3

CIIMCKaA.
Nporparmact ]
[+ | Dupextop 1 Nporpaamct
| Y6opwmua V| Ananimak
] s 7| Dyperop
— ‘ Y6opumua
Dispexrop
V6opuua | [ nasrsid wrixerep
[nasHbiit uHxeHep
a) 0) B)

Pucynok 22.3 — Buemnuii Buz cnrckos: a — ComboBox; 6 — ListBox;
B — CheckedListBox.

Ha Be16Op cricka BIUseT TO, KaK OH JOJDKEH MCIOJIB30BATHCS, U TUII IAHHBIX,
KOTOpbIe OyIyT TOMEIIeHbI B CHUCOK. Ecam ecTh HEOOXOIMMOCTh  BO
MHO>XECTBEHHOM BBIOOpE, WIIM €CJIH TIOJIb30BATEII0 HYXHO BHIETh HECKOJIBKO
AJICMEHTOB B CIIHCKE B OJHO M TO € BPEMs, TO ISl ATOTO JydIlle BCETO TOJIOHTYT
ListBox u CheckedListBox. Ecnu B m000#f MOMEHT BpEMEHHU B CITUCKE MOXKET OBITh
BBIOpAH TOJILKO OJIMH 3JIEMEHT, TO mpeanouects cieayer ComboBox.

s nob6aBiIeHUs AJIEMEHTOB B CIIMCKH HEOOXOJIMMO OOpPATUTHCA K KOJIJICKIIUH

ListBox.ObjectCollection, kotopas goctymnHa yepes cBoicTBO Items crimcka.



[TockonbKy KOJUIEKUHS XPAHUT OOBEKTHI, B CIHUCOK MOXKET OBITh J0OaBiECH
mo6oit gomyctumeblil Tun .NET. UToOB HAEHTUPUUIUPOBATH 3IEMEHTBI, HEOOXOAMMO
YCTaHOBUTH JBa BaKHbIX CBOMcTBa. IlepBbIM cBoiicTBoM siBisieTcs DisplayMember.
Ero wnactpoiika coobmiaer ListControl, kakoe cBOHCTBO 00BeKTa JOKHO OBITH
otoOpakeHo B crucke. Jpyroe cBoiictBo — ValueMember. OHo mpencTaBisieT coooi
CBOMCTBO 00BEKTa, KOTOPOE JOKHO BO3BpAIIAaThCs B KauecTBe 3Ha4eHHUs. Ecimu B
CTIHUCOK OBbLTH JOOABJICHBI CTPOKH, ISl 00OMX CBOWCTB IO YMOJIYAHUIO MCTIONIB3YIOTCS
CTPOKOBBIC 3HAYCHHUS.

[Tocre 3arpy3kud JaHHBIX B CIHCOK JUISI WX TIOJYYCHHS MOTYT OBITh
ucrosb3oBanbl cBoricTBa Selectedltem u Selectedindex. CaoiictBo Selectedltem
BO3BpaIaeT oOBEKT, BHIOpAHHBINA B JaHHBI MOMEHT. ECiM CHHCOK mpearmonaraet
MHOKECTBCHHBIH BBIOOpP, TO JO/UKHA NMPUMEHSAThCS Kosutekius Selectedltems ms
TIOJTYYCHUS BBIOPAHHBIX JICMCHTOB.

Ecnmu s HanosnHeHust crnmcka npuMmensiercs DataBinding, To cBoiicTBO
SelectedValue BepueT 3HaueHHE CBOMCTBA BBIOPAHHOTO OOBEKTa, KOTOPOE OBLIO
yCTaHOBJIEHO B cBolicTBe ValueMember.

Onement ComboBoX — 3T0 KOMOWHAIMS TOJS PEAAKTUPOBAHUS M OKHA
cuucka. Crtump ComboBox 3amaercst ycranoBkoit B cBoiictBe DropDownStyle

3HaveHus nepeuncienus DropDownStyle (tabmnuma 22.2).

Tabmuma 22.2 — Crtumu ComboBoOX (Bo3MOXKHBIC 3HAYCHHS TEPEUUCIICHUS

DropDownStyle).
3HaueHue Onucanue

DropDown TexcTtoBass dYacTh KOMOWHUPOBAHHOTO CIIMCKAa JOIyCKAeT
pedaKkTUPOBAaHKE, U TOJIb30BATEIM MOTYT BBOAUTH 3HAUYECHUE.
Takke OHM MOTYT IIEJIKaTh Ha KHOIKE CO CTPEJIOYKOM, YTOObI
0TOOPa3UTh PACKPHIBAIOIUNCS CIIHMCOK AJIEMEHTOB.

DropDownL.ist TekcroBas 4yacTb ~ HE  JIOMYCKAET  PEJAKTUPOBAHME.
[Tonp30BaTenu TOMKHBI BBIOUPATh 3HAUEHUS U3 CIIUCKA.

Simple [Momo6no DropDown, HO cOHCOK SBISETCS TOCTOSHHO
BUINMBIM.




Knacc DateTimePicker (puc. 22.4). Dnement ynpaeinenus DateTimePicker
MO3BOJISIET BEIOUpATh 3HAUCHHE JAThl WM BPEMEHHU (MJIM TO U APYTrOe) BO MHOKECTBE
pa3ubix ¢opmaToB. 3HaueHue DateTime MoxHO 0TOOpa3UTh B I10OOM CTaHAAPTHOM
¢dopmate BpemeHu u natel. CBoiicTBO Format mpuHHMAaeT 3HAYCHHE TEPEUHCICHUS
DateTimePickerFormat, xotopoe ycranaBmuBaeT ¢opmar Long, Short, Time win
Custom. Ecnu cBoiictBo Format ycrtanosneno B DateTimePickerFormat .Custom, ¢

nomouiplo cBoiictBa CustomFormat Mo»HO 3anaTh CTPOKY, MPEACTABIAIONIYIO

dbopmar.
15 oxraCon 2074 r. W
1 Dxradpn 2014 ’
Ma Br Cp Mr M C6 Be
230 1 2[3]4 5
6 7 8 91011 12
13 14i38316 17 18 10
020 223 42252%
BNV HN 12

[ Ceroans:0310.2014 |

Pucynok 22.4 — Buemnuii Bua DateTimePicker.

CaotictBo Text Bo3BpaImaeT CTpOKOBOE MpejcTaBieHue 3HadeHus DateTime, a
cBoiictBO Value — o0bexkT DateTime. C momompio cBoiictB MinDate u MaxDate
MOJKHO YCTaHaBJIWBAaTh MaKCHMaJlbHOC W MHUHUMAaJbHOE 3HaucHUs npar. Korma
II0JIb30BaTElIb IIEIKAeT Ha CTPEIKE BHHU3, OTOOpaKaeTCs KaJCHAaph, IMO3BOJISIONIUN
BbIOpaTh Jary. JIOCTYIHBI CBOMCTBA, KOTOPBIC MO3BOJISIIOT M3MEHUTH BHCIITHUMN BHI
KaJICHIaps, yKa3aTh (D)OHOBBIE I[BETA 3ar0jIOBKA M MECSIla, a TaKKe IBETa IEPEIHETO

IJ1a”Ha.

3. O6opynoBaHue U MaTEPUATIBI

Jlns  BBIMOJTHEHHS J1a0OpaTOpHON paboThl PEKOMEHIYETCS HCIOJIb30BATh
MePCOHAIBHBI KOMITBIOTEP CO CICAYIOMHUMH XapaKTePUCTUKaMU: 64-pa3psiHbIN
(x64) miporteccop ¢ TaktoBou yactoToi 1 I'T'11 u Beilie, onepatuBHas mamsath — 1 1’0 u

BbIIIIE, CBOOOJHOE JUCKOBOE MPOCTPaHCTBO — HE MeHee 1 I'0, rpaduueckoe



YCTPOMCTBO DirectX 9. TIIporpammHOe oOecriedueHue: OIEpalMOHHAs CUCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brime.

4. Yka3zaHUs 10 TEXHUKE 0€30IMaCHOCTH

TexHuka  0€30MaCHOCTM MNPU  BBHINOJHEHUH  JAOOpPATOPHOH  pabOTHI
OIpeNeNsieTCcs] OOLIENPUHATON JUIsl MOJIb30BaTeNIel MEPCOHAJIBHBIX KOMIIBIOTEPOB.
CaMOCTOSITeIbHO HE MPOU3BOJAUTH PEMOHT MEPCOHATBLHOTO KOMITBIOTEPA, YCTAHOBKY
U yAaJleHUuE NPOrpaMMHOI0 00€CIEUYEeHHUs; B CIly4ae HEMCIPABHOCTH MEPCOHAIBHOIO
KOMIIbIOTEPAa COOOLIUTH 00 3TOM OOCIYXHBAIOLUIEMY MEPCOHANY J1abOpaTOpUU; He
KacaThCsl DJEKTPUUECKUX PO3ETOK METAUIMYECKUMHU NpeaMeTaMM; padodee MecTo
[OJIb30BATENsl MEPCOHATBHOIO KOMIIBIOTEpPA JOJKHO COAEPkKAThCsl B YMCTOTE; HE

paspeuiacTcAa BO3JIC IICPCOHAJIBHOT'O KOMITBIOTCPA IMPUHUMATh ITUINY, HAITUTKU.

5. MGTO,III/IKa " ITOPAAOK BBIIIOJIHCHUA pa6OTBI

Jlns  BBIMOJHEHHWS  J1Ta0OpaTOpHOM  pabOThl  HEOOXOAWMO  BBITIOJHUTH
CIEIYIOIYIO TTOCIIEN0OBATEIILHOCTD JICMCTBUN:

1. Cospaiire mpoekt npuiaoxerus Windows Forms B cpexe MS Visual Studio.

2. Peanusyiite METOIbI JJI1 BBIYMCIICHUS! BBIPAKEHUN B COOTBETCTBUHU C
BapHAaHTOM MHIUBUIYAIHHOTO 3a/1aHUSI.

3. llpu mnpoektupoBanuu GOPMBI HEOOXOAMMO YUUTHIBATH CIICIYIOIIHE
OCOOCHHOCTH 3a/1a4u:

— BBIP@KCHHE MOXET OBITh BBIUHUCICHO JABYMS PA3IUYHBIMH CIIOCOOAMH, TO
€CTh TIOJIb30BaTelIb JIOJDKEH MMETh BO3MOXKHOCTH BBIOpAaTh METOJ pacdeTa
(momymaiite, Kakol JEMEHT YITpaBJISHHS TOIXOIUT JIUIS 3TOT'0 OOJIbIIIE BCEro?);

— B TIPaBOM YacTH BBIPAKCHHS NPHUCYTCTBYIOT HEH3BECTHBIC IIEPEMCHHBIC,
KOTOPBIC MOJIB30BATEIIb MOKET BBOJAUTD C KIIABUATYPHI B TEKCTOBBIE TTOJIS;

— B HEKOTOPBIX BBIPAKEHUIX MPUCYTCTBYIOT KO3(PGUIIMEHTHI, BEIOOP 3HAUCHUI

KOTOPBIX HGOGXOI[I/IMO pcain30BaTh C IIOMOIIBIO PA3JIMYHBIX CIIMCKOB.
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7. Coneprxkanue oT4yera u ero opma

OTuer o 1abopaTopHO PaboTe MOKEH COAEPKATD:

1. Homep u Ha3BaHUE J1abOpaTOPHOI PabOTHI.

2. llenu naGopaTtopHOil pabOTHI.

3. OTBETHI HA KOHTPOJBHBIC BOIPOCHI.

4. DkpaHHble (GOPMBI M JHCTHHI MPOTPAMMHOTO KOJa, ITOKA3bIBAIOIINC
HOPSZIOK BBITTOJIHEHUS TAO0OPATOpPHOI paboThI, U Pe3yabTaThl, OJyUYEHHBIC B X0/€ ¢
BBITIOJTHEHUS.

OT4eT O BBIMOTHEHUU JTAOOPATOPHON PabOTHI B MHUCHMEHHOM BHJIE CHACTCS

IIpCIIOAaBaTCIItO.

8. KoHTponbsHbIE BOTIPOCH

1. Kakoe coOwbiTHe »dnemeHTa ympaBieHuss Button oOpabateiBaeTcs B

MporpamMMax yamie Bcero?

2. Jlna uero mpennasHaueH kommnoHeHT CheckBox? HasoBure OCHOBHBIC



cBoiicTBa knacca CheckBox.

3. Onummre HazHadyeHue diemMenTa RadioButton. Kakoi BHemIHHI BUJ MOXKET
IIPUHUMATh JAaHHBIM  KOMIIOHEHT? Ha3oBHTE OCHOBHBIE CBOMCTBAa  Kjacca
RadioButton.

4. HazoBuTe Kjacchl KOMIIOHEHTOB ISl TMPEJCTaBICHUS] CIIUCOYHOMN
uH(pOopMaIu.

5. Omumure ocHOBHBIE cBoMcTBa kinacca ListBox. Uem xomomuer ListBox

omimuaercsa or CheckedListBox?
9. CrmcoK TuTepaTyphl
JIist BBIIOJTHEHHUS TaO0PaTOPHOI paboThI, IIPH MOATOTOBKE K 3aIl[UTE, a TAKKE

IJIA OTBCTA HA KOHTPOJIBHBIC BOIIPOCHI PCKOMCHIAYCTCA HMCIIOJNb30BATH CIICAYIIUC

HUCTOYHMKH: [6-8].
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3AKJIIOYEHUE

B  yueGHOM mocoOuum  TpeACTaBIEHbl  METOAUYECKHE  YKa3aHHSK
nabopaTopHbIM  paboTaM,  KOTOpbIE  I[OMOTAalT  CTYJIeHTaM  OCBOHUTH
MPOrpaMMHUPOBAHUE KaK POJ JIESITEIBHOCTH. YueOHOoe mocoOue (J1abopaTopHBIH
MPAKTUKYM) 1O JAUCIUTIIINHE

«OCHOBBI QITOPUTMHUBAIMKA U NPOTPAMMHUPOBAHUS» TMPEIOCTABISIOT CTyACHTaAM
HEOOXOAUMBIN TEOPETUYECKUM MaTepuai, a TakKe T[O3BOJISIIOT TMOJIYYUTh
NpPaKTUYECKUE HABBIKM JJIA JajdbHEWIEero camMoOOy4eHHs, pPa3BUTHS CBOUX
HABBIKOB.

Marepuan abopaTopHbIX paOOT MpE/ICTaBICH Ha 0a3e COBPEMEHHOM CpeJibl
pa3pabOTKK MPOTPaMMHBIX CPEICTB — HHTETPUPOBAHHOU Cpebl pa3pabOTKu
Microsoft Visual Studio. TexHomorum, JOCTYNHBIE pa3pabOTUUKy C
ucnoiib3oBaHueM naHHoi IDE, HempepblBHO COBEPUIEHCTBYIOTCS U TPEOYIOT OT
IPOrpaMMHCTa HEMPEPHIBHOTO MOBBIMIEHUS TTPOodeccroHaabHOro ypoBHs. [lomHbIit
criekTp Bo3MoxkHOCTH IDE MS VS BeIXOaUT najneko 3a paMKd JaHHOTO Y4eOHOTo
mocoOusi, HO BBINIOJIHCHHE 3aJaHUN Ja0OpaTOPHOrO IMPaKTHKyMa OOeCIeurBacT
CTYJICHTOB 3HAHUSIMHU, BOCTPEOOBAaHHBIMH Ha COBPEMEHHOM PBIHKE TPY/Ia.

B kagyecTBe OCHOBBI MOCTPOCHHS JaOOPATOPHOTO MPAKTUKyMa MPEJIOKEeHa
texuonorus MS .NET Framework. [lanHas TeXHOJIOTHS OpeiaracT IIHPOKUI
CIEKTp aIrOPUTMOB M TEXHOJOTHUH pa3pabOTKU MPOTPaMMHOTO OOECTICUCHHUS:
MIUPOKU HAOOp OMOTMOTEUHBIX THUIIOB; CHEIUATH3UPOBAHHBIC CHHTAKCHUECKHUE
KOHCTPYKIIMM; COBPEMEHHBIE MPUMUTHBBI MPOTPAMMHUPOBAHUSA, KOMIIOHEHTBI
pa3paboTku rpad@UYeCcKuX MNPUIOKEHUN; KIacChl sl paboThl ¢ OO0BEKTaMHU
daiinoBoii cuctembl. Bee mpeicTaBieHHBIE TEXHOJIOTUM B paMKaxX OJHOTO SI3bIKa
MO3BOJIAIOT  CTYJAEHTAM  MOJY4YUTh MPAKTUUYECKUA  OMBIT  UCIOJIb30BaHUS

COBPEMEHHBIX HHCTPYMEHTOB pa3pabOTKU MPOTPaMM.
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1 IloaroroBKa K JJeKIUAM

['1aBHOE B mepuoJ MOATOTOBKH K JIEKIMOHHBIM 3aHATHSAM — HAYYUTHCA Me-
TOJaM CaMOCTOSITEJILHOIO YMCTBEHHOTO TpyJAa, CO3HATEIbHO pa3BUBATh CBOU
TBOPUYECKHUE CIIOCOOHOCTHU U OBJIaJIEBaTh HABBIKAMU TBOPYECKOM paboThl. J1Jist 3TO-
ro HEOOXOJAMMO CTPOro CoOJII0NaTh JUCIUIUIMHY ydeObl U ToBeleHus. Yerkoe
IJIAHUPOBAHKUE CBOETO pabO4Yero BPEMEHU M OTAbIXa SIBIISIETCS HEOOXOIUMBIM
YCJIOBUEM [IJIs1 YCIIEITHOM CaMOCTOSITENbHOM paboThl. B OCHOBY €ro Hy»HO IMOJ0-
KUTh paboure NporpaMMbl U3Yy4aE€MbIX B CEMECTPE TUCIUILINH.

KaxaoMy CTyAeHTY CIeIyeT COCTaBJSATh €XKEHEICTbHBIH W CEMECTPOBBIN
TUTaHbl paboThI, a TaKXkKe TUTAH Ha Kaxabld pabouuit gens. C Beuepa Bcerjaa HaJlo
pacrpenensaTh paboTy Ha 3aBTpAllHUM JIeHb. B KOHIIE KaKI0T0 JHS Ierecoo0pas-
HO TIOJIBOJIUTH UTOT PabOTHI: TIIATEIHHO MPOBEPUTH, BCE JIU BBHIIIOJIHEHO 1O Hame-
YEHHOMY IIJIaHy, HE ObUIO JIM KaKUX-JIHMOO OTCTYIUICHUM, a €ClIM ObLIU, M0 KaKou
MPUYUHE 3TO Mpou3onuio. HyHO OCYyIIEeCTBISATh CAMOKOHTPOJIb, KOTOPBIA SIBIIS-
eTCcsi HeOOXOAMMBIM YCJIIOBHEM YCIEIHON yueObl. Eciau 4To-To OcTanoch HEBBI-
MOJTHEHHBIM, HEOOXOMMO U3bICKATh BpeMsl JJIsS 3aBEPIICHUS 3TOW YacTu padOThI,
HE YMEHbIIIasi 00bemMa HEeICIbHOTO TIJIaHa.

CrnymaHnue U 3aIlich JICKIIUA — CJIOXKHBIN BUJT By30BCKOM ayIMTOPHOM pabo-
Thl. BHUMaTenbHOE CiIylllaHWEe UM KOHCHEKTUPOBAHUE JICKIUU MpeanojaracT HUH-
TEHCHUBHYIO YMCTBEHHYIO IEATEIbHOCTh CTyJeHTa. KpaTkue 3anmucu JIeKUUW, UX
KOHCTIIEKTUPOBAHUE TMMOMOTaeT YCBOUTHh yueOHbIH MmaTtepuan. KoHCHEKT sBiseTcs
MOJIE3HBIM TOTJIA, KOTJIa 3alMCAHO CaMOE CYIIECTBEHHOE, OCHOBHOE U CJIEJIaHO 3TO
caMHM CTyJeHTOM. He Hajo cTpeMuThCs 3anucarh JIOCJIOBHO BCIO JIEKIHI0. Takoe
«KOHCIIEKTUPOBAHUE)» MPUHOCUT OOJIbIIIE Bpela, YEM TOJIb3bI. 3aMKCh JIEKIUN pe-
KOMEHJTyEeTCSl BECTH O BO3MOXXHOCTHU COOCTBEHHBIMH (popMysmpoBkamu. JKena-
TEJIBHO 3aMKCh OCYIIECTBIISITh HA OJIHOW CTPAHUIIE, & CICAYIOUTYI0 OCTaBIATH IS
popadOTKH Y4eOHOTO MaTepualia CaMOCTOSTEIHHO B JIOMAIITHUX YCIOBHUSX.

KoHcrekT nexiuii Jiydiine noapa3faeisTh Ha MyHKTHI, maparpadsl, coomromast
KPacCHYIO CTPOKY. DTOMy B OOJBIION CTeneHu OyAyT CIOCOOCTBOBATH MYHKTHI

IUIaHa JCKIOUHU, IIPCIIIOKCHHBIC ITPCIIOAaBaATCIIAM. HpI/IHI_[I/IHI/IaJ'H)HI)Ie MCCTa, OIIpC-



neneHus, GopMyJibl U APYroe CleAyeT CONPOBOXKAATh 3aMEUAHUSIMU «BAYKHOY,
«0C000 BaXKHO», «XOPOIIO 3alOMHHUTH» U T.II. MOKHO J€1aTh 3TO U C MOMOIIBIO
Pa3HOLIBETHBIX MapKepoB WM pydek. Jlydmie eciu oHU OyIyT COOCTBEHHBIMH,
YTOOBI HE MPUXOJUIOCH MPUCUTH UX Y OAHOKYPCHUKOB U TEM CaMbIM HE OTBIIEKATh
ux Bo BpeMms Jjekuuu. LlenecoobpazHo pa3paboraTh COOCTBEHHYIO «MapKorpa-
(uro» (3Ha4KH, CUMBOJIBI), COKpalleHus cioB. He nuiHuM OyeT u u3yueHue oc-
HOB cTeHorpaduu. PaboTtas Haj KOHCIEKTOM JEKIMi, BCerna HeoOXOAUMO HC-
[I0JIb30BaTh HE TOJIBKO YYEOHUK, HO U Ty JIMTEPATYpPY, KOTOPYIO JOMOJHUTEIBHO
pexomMeH10Bal JiekTop. MIMeHHO Takas cepbe3Hasi, KpOoIoTJinBas paboTa ¢ JIEeKIU-

OHHBIM MAaTCpPHUAJIOM I103BOJINT FJIY60KO OBJIAACTD 3HAHUAMMU.



2 IloaroroBKa K J1abOpaTOPHBLIM padoTam

[ToaroToBKy K Kaxa0My NPAKTUYECKOMY 3aHATHUIO CTYIAEHT JOJKEH HAa4aTh
C O3HAKOMJIEHUS C METOIMYECKUMU YKa3aHUSIMHU, KOTOPBIE BKIIIOYAIOT COAEPKaHNE
pabotel. TuiaTenbHOE MPOIyMBIBAHUE M HU3YyUEHHE BOIPOCOB OCHOBBIBAECTCS HA
npopaboTKe TEKYIIEro Marepuaia JIEKIUH, a 3aTeM U3yUYeHus: 00s3aTelIbHON U J10-
MOJIHUTENBHOM JIMTEPATYPhl, PEKOMEHIOBAaHHYIO K JaHHOW Teme. Ha ocHOBe uH-
JUBUTyJIbHBIX MPEANOYTEHUN CTYJEHTY HEOOXOJUMO CaMOCTOSITEILHO BHIOpATh
TEMy JOKJIaJa Mo mpoOjeMe U MO BO3MOXKHOCTU MOJATOTOBUTH MO HEMY Ipe3eHTa-
U0,

Ecnu nporpammoil TUCHUIUIMHBI TPEAYCMOTPEHO BBINIOJIHEHUE MPAaKTUYE-
CKOTO 3aJaHusl, TO €ro HeOOXOJAMMO BBINOJHUTH C YYETOM MPEAJIOKEHHOU HH-
CTpyKUMHU (YCTHO WM NUCbMEHHO). Bce HOBbIE MOHATUS MO HU3y4yaeMoOW Teme
HEO0XOJIUMO BBIYYUTh HAW3YCTh M BHECTU B IJIOCCApU, KOTOPHBIH 1€7€CO00pa3HO
BECTH C CAMOr0 Hayajla M3y4yeHus Kypca. Pe3ynbrar Takoi paboThl JOJIKEH MPO-
SABUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOHO OTBETUTh HA TEOPETHUUECKUE BOIIPOCHI
CEMHUHapa, €ro BHICTYIUICHUH U YYaCTUH B KOJUIEKTUBHOM OOCYXJIEHHH BOIPOCOB
U3Yy4aeMOW TEMBbI, IPABUJIBHOM BBIIIOJHEHUH MPAKTHUYECKUX 33JaHUN U KOHTPOJIb-
HBIX paboT.

B 3aBuCMMOCTH OT cOJep:KaHMsI U KOJIMYECTBAa OTBEJECHHOTO BPEMEHHM Ha
U3YYEHHUE KaXKIOW TEMBI TPAKTUYECKOE 3aHITHE MOKET COCTOATh U3 YETBIPEX-TIATH
YacTeu:

1. OOcyxneHne TEeOpeTUYECKUX BOIPOCOB, OMPEAEIEHHBIX MPOrpaMMoi
JTUCUUTLUIAHBI.

2. Jloknan v/ Wi BBICTYIUIEHHUE C MPE3EHTALUSIMU M0 BBIOpaHHOM mpo0iie-
Me.

3. OOcyxaeHre BBICTYIICHUM 1O TeME — IUCKYCCHS.

4. BolnonHeHWe MPAKTHYECKOro 3alaHusl ¢ TOCIEAYIOIMM pa30opoM mo-
JyYEHHBIX PE3yIbTaTOB WIIK O0CYX ICHUE MPAKTHUYECKOTO 3aaHusl.

5. IlonBeneHue UTOroB 3aHSITHUS.



IlepBas yacTh — OOCYXKJIEHHE TEOPETHUYECKUX BOIPOCOB — MPOBOJUTCA B
BUJe (PPOHTATBHON Oecenbl CO BCEH TPYIIOil M BKIIOYAET BEIOOPOUHYIO TPOBEPKY
IPENOAABATENIEM TEOPETUUECKUX 3HAHUN CTyAEHTOB. [IpuMepHas npoaoKuTeNb-
HOCTh — A0 15 mMuHYT. BTOpas 4actb — BBICTYIUIEHUE CTYJIEHTOB C JOKJIAaJIaMH,
KOTOPBIE JTOJKHBI COITPOBOXKAATHCSA NPE3CHTALUMSAMM C LEJIbIO YCHJICHHS HarJsI-
HOCTH BOCHPHUSITHS, IO OJTHOMY U3 BOIIPOCOB MPAKTHUECKOT0 3aHATUs. O0s3aTelb-
HBI JJIEMEHT JOKJIaaa — NPEACTABICHUE W AHAJIU3 CTATUCTUYECKUX JAHHBIX,
000CHOBaHUE COLMAIBHBIX MOCJIEACTBHI JI000T0 AKOHOMHYECKOro (akra, siBie-
HUS WK npouecca. [Ipumepnas nponomxutensHocts — 20-25 munyT. Ilocne no-
KJIaJIOB CJIEIyeT UX 00CyKIeHue — NucKyccus. B xoze 3Toro srana npakTuyecKkoro
3aHATHSA MOTYT OBITh 3a/laHbl YTOUHSIIOIINE BOMPOCH! K Jokinaguukam. [TpumepHas
MPOJOJDKUTENBHOCTD — 10 15-20 munyT. Ecm nmporpamMmon mpeayCcMOTpEHO BBI-
[OJIHEHHE NPAKTUYECKOTO 3aJaHMs B paMKax KOHKPETHOW TEMBI, TO IIPENOIaBaTe-
JIIMM OIIPENIEIIAETCS €r0 COAEpKaHUE U aeTCs BpEMs Ha €0 BBIIIOJIHEHUE, a 3aMET
uaeT o0cyXaeHne pe3yabTaToB. [loaBeeHeM UTOroB 3aKaHYMBAETCA MPAKTUYE-
CKO€ 3aHATHE.

B mporecce moAroTOBKM K MPaKTUYECKUM 3aHSATHUSAM, CTyJAEHTaM HeoO0Xo-
IUMO 00paTUTh 0c000€ BHUMAaHUE HA CAMOCTOSITENIbHOE U3yUYeHHE PEKOMEHI0BaH-
HOM y4eOHO-METOIUYECKOM (a Takke HAy4YHOW M MomysspHOi) muteparypsl. Ca-
MOCTOSITENIbHAsT paboTa ¢ ydeOHHKaMH, y4eOHbIMU MOCOOMSAMM, HAYYHOU, crpa-
BOYHOW W TIOIYJISIPHOW JIMTEPATYpPOU, MarepualaMyi NEPUOAUUYECKUX HU3NAHUU U
WNHTepHeTa, CTaTUCTUYECKUMH JTaHHBIMU SIBIIA€TCS HanOosiee d)PEKTUBHBIM Me-
TOAOM TMOJYy4YEHUS 3HAHUM, MO3BOJSET 3HAUYMTENBHO AaKTUBH3WPOBATH IPOLECC
oByIaJicHus uHdOpMaImei, crnoco0cTByeT 0osee rIyOOKOMY YCBOCHHIO M3y4aeMo-
ro Marepuaia, GOpMUPYET y CTYJEHTOB CBOE OTHOIIEHUE K KOHKPETHON Ipoliie-
Me. bornee riry6okoMy pacKkpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJN-
HUTEJIBHOU JIMTEPATYPOM, PEKOMEHIOBAaHHOW ITPEINOAaBATENIEM M0 KaXKJIOW TEMe
CEMHUHAPCKOTO MJIM MPAKTUYECKOTO 3aHITHUS, YTO MO3BOJIAET CTYJECHTAM IPOSBUTH
CBOIO MHAMBUYaIbHOCTh B PAMKaX BBICTYIUICHUS HA JAHHBIX 3aHSATUSIX, BBIIBUTH

MIMPOKUIA CIIEKTP MHEHUI 10 U3y4aeMoi rmpooseme.






3 IToaroroBKka K NPAKTUYECKUM 3aHATHIM

[ToATrOTOBKY K Ka)XXAOMY MPAKTHYECKOMY 3aHSATHIO CTYJICHT JOKCH HAdaTh
C O3HAKOMJICHUS C METOIMYSCKIUMH YKa3aHUSIMH, KOTOPBIC BKIIOYAIOT COACPIKaHUE
pabotel. TmiaTenpbHOE MPOIYMBIBAHUE W W3yYEHHE BOMPOCOB OCHOBBIBACTCS HA
IpopabOTKe TEKYIIIETO MaTepuaa JICKIIUH, a 3aTeM U3y4YeHHUs 00sA3aTeIbHON U JI0-
MOJIHUTEILHON JTUTEPATyPhl, pEKOMEHIOBAaHHYIO K JaHHOW Teme. Ha ocHOBe WH-
JTUBUTYTBHBIX TPEATIOYTEHUN CTYJIEHTY HEOOXOIUMO CaMOCTOSITEIHLHO BHIOPATH
TEMy JIOKJIaja I1o MpoOJieMe U 10 BO3MOXXHOCTH ITOATOTOBUTH 110 HEMY IIPE3CHTA-
ITHTO.

Ecnu mporpamMmoil AHCHUIUIMHBI MPEAYCMOTPEHO BBITIOJHEHUE MPaKTHYC-
CKOTO 3aJjaHusi, TO €ro HeOOXOJMMO BBIMOJHUTH C YYETOM IMPEAJIOKEHHOU WH-
CTPYKIMH (YCTHO WJIM NMHCHbMEHHO). Bce HOBBIC MOHATHSA MO H3y4aeMON Teme
HEO0OXOIUMO BbIYYUTh HAU3YCTh U BHECTH B IJI0CCAPUM, KOTOPBIH 11€IECO00pa3HO
BECTH C CaMOT0 Hadvajla M3y4deHHus Kypca. Pe3ymprar Takoi paOOTHI JOJIKEH IPO-
SIBUTHCS B CIIOCOOHOCTH CTYICHTAa CBOOOJHO OTBETUTH HA TEOPETUUECKUE BOTIPOCHI
CEMHUHapa, €ro0 BBICTYIUICHUH U YYaCTUH B KOJUICKTUBHOM OOCYJICHHH BOIPOCOB
M3y4aeMOU TEMBbI, TPABUIILHOM BBITIOJTHCHUN TPAKTHYCCKUX 3aIaHUHA M KOHTPOJIb-
HBIX paboT.

B 3aBucumocTH OT cojepkaHus M KOJMYECTBAa OTBEIACHHOTO BPEMEHHU Ha
M3YUYeHUE KOKIO0W TEeMBI TPAKTUIECKOE 3aHITHE MOYKET COCTOSTh U3 YETHIPEX-TIATH
yacTeu:

1. OOcyXIeHHe TEOPETHYECCKUX BOIMPOCOB, OIPEACIICHHBIX MPOTPaMMOM
JTUCITUTITVHBL.

2. Jloxnaa w/ wiin BBICTYIUICHHE C MPE3CHTAIMSIMU MO0 BRIOpaHHOU mpobiie-
Me.

3. OGcyxIeHre BBICTYTUICHUN IO TEME — JTUCKYCCHSI.

4. BeImogHeHUE TMPAKTUICCKOTO 3aaHus C IMOCISAYIOIMMM pa30opoM ToJTy-
YEHHBIX PE3YJIBTATOB WM O0CYKJICHHUE MTPAKTUYECKOTO 3a/TaHMS.

5. IloaBeneHye UTOroOB 3aHITHS.



ITepBast yacTb — 00CYX/I€HHUE TEOPETUUECKUX BOIIPOCOB — IIPOBOJUTCS B BH-
ne (poHTaIbHOM Oecelbl CO BCEW TPYIION M BKIIOYAET BHIOOPOUHYIO MPOBEPKY
[IPETOJABATEIEM TEOPETUUECKUX 3HAHUM CTYJIEHTOB. [IprMepHas poIoIKATENb-
HOCTh — A0 15 mMuHYT. BTOpas 4actb — BBICTYIUIEHUE CTYJIEHTOB C JOKJIAaJIaMH,
KOTOPBIE JIOJKHBI COMPOBOXKJIATHCA MPE3CHTAUMAMH C LEJIbI0 YCUJICHUS HarJsi/l-
HOCTHU BOCIIPHSITHS, 110 OAHOMY M3 BOIIPOCOB MIPAKTHUECKOIO 3aHATHs. OOs3aTeNb-
HBII 3JEMEHT JOKJaJa — MPEICTAaBICHUE M aHaJU3 CTaTUCTUYECKUX JTaHHBIX,
00OCHOBaHUE COLMAIbHBIX MOCIEICTBUI JII0OOOr0 S3KOHOMHUYECKOTO (pakTa, sBiie-
HUS WK npouecca. [Ipumepnas nponomxutensHocts — 20-25 munyT. Ilocne no-
KJIaJIOB CJIEIyeT UX 00CYyKIeHue — TUCKyccHs. B xoae 3Toro arana npakTuyecKoro
3aHATHSA MOTYT OBITh 3a/laHbl YTOUHSIIOIINE BONPOCH! K Jokiaguukam. [Ipumepnas
MPOJOJDKUTENBHOCTD — 10 15-20 munyT. Ecm nmporpamMmon mpeayCcMOTpEHO BBI-
IOJIHEHHE TPAKTUYECKOTO 3aJaHUs B paMKaxX KOHKPETHOW TEMBI, TO MPENoaBare-
JSIMU OIIPENIEISETCS €ro COAEP/KaHUE U JAeTCsl BpEMs Ha €ro BBIIIOJHEHHUE, a 3aMET
uaeT o0cyXaeHue pe3ysbTaTtoB. [loaBeieHuEM UTOTOB 3aKAHUMBAETCS IIPAKTUYE-
CKOE€ 3aHSTHE.

B npouecce NoAroToBKM K MPaKTUYECKUM 3aHIATHAM, CTyAEHTaM HEOOXOAU-
MO 00paTUTh 0CO00E€ BHUMAHUE HA CAMOCTOATENbHOE N3YUEHHE PEKOMEHI0BAaHHON
y4e0HO-METOIMYECKOM (a TaKKe HaydYHOU M MOMyJIsipHOI) auTeparypbl. CaMocTo-
arefbHasg paboTa ¢ yueOHMKaMH, y4eOHbIMU MOCOOUSIMU, HAYYHOU, CIIPABOYHOMN U
MIOIYJIIPHOW JIMTEPATYPOH, MaTEPUATIAMU IEPUOANYECKUX U3naHui u VHTEepHeTa,
CTaTUCTUYECKUMU JaHHBIMU SBIIsIETCS HanOosee 3p(HEeKTUBHBIM METO/I0OM MOJTyye-
HUSl 3HAHUM, MO3BOJSET 3HAYUTENIbHO AKTHUBU3UPOBATH MPOLECC OBIAJACHUS WH-
dopmarueil, cnoco6cTBYeT 6oJiee TIIyOOKOMY YCBOEHHUIO M3y4aeMOro MaTepuara,
(GbopMHpYET Y CTYAEHTOB CBOE OTHOIIEHHE K KOHKpETHOH mpobieme. bonee riy6o-
KOMY PacKpBITHUIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJHUTEIBHOW JIUTE-
paTypoy, pEeKOMEHJOBAaHHOM MPENOJABATEIIEM IO KAXKIOW TEME CEMHUHAPCKOIO
WIHM MPAKTUYECKOTO 3aHSTHSI, YTO MO3BOJISIET CTYACHTAaM MPOSIBUTH CBOIO MHAUBU-
OYyaJIbHOCTh B PAMKax BBICTYIUIEHUS Ha JAHHBIX 3aHATHUSAX, BBIABUTH LIMPOKUN

CIIEKTp MHEHUH T10 u3yyaeMou npooJieme.
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4 CamocTosiTeIbHOE N3y4yeHne TeMbl. KoHcnekT

KoHncnekt — Hanbosee coBepilieHHas U HauboJjee ClloKHasg Gopma 3aIucu.
CIoBO «KOHCIIEKT» IMPOUCXOJUT OT JIATHHCKOTO «CONSPECtUS», YTO 03HAYaeT «00-
30D, U3JI0KEHUE». B MpaBUIbHO COCTABIEHHOM KOHCHIEKTE OOBIYHO BBIJEIECHO Ca-
MO€ OCHOBHOE€ B M3y4ae€MOM TEKCTE, COCPEJOTOYEHO BHHMaHUE Ha Haubolsee cy-
[IECTBEHHOM, B KPAaTKUX U YETKHX (HOPMYIHPOBKaxX 000OIIEHBI BaXKHbIE TEOPETH-
YECKHUE MOTOKEHHUS.

KoncnekT npezacrasisieT co60i OTHOCUTENBHO MOAPOOHOE, MMOCIEI0BATENb-
HOE HM3JI0KEHHUE COJIep KaHus MPOYUTaHHOro. Ha mepBhIX mopax 1esnecooOpa3Ho B
3anucsax OJIMKe AepkKaTbCsl TEKCTY, MprOeras 3a4acTyro K IPSIMOMY LIUTHPOBAHUIO
aBTopa. B nanpHelimem, o Mepe BbIpaOOTKM HABBIKOB KOHCIIEKTUPOBAHUS, 3aIIUCH
OyayT HOCUTb OOJIee CBOOOIHBIN U CKATBIM XapakTep.

KoHcnekT KHUrM 0OBIYHO BeJETCs B TeTpaau. B caMom Hayaine KOHCHEKTa
yKa3bpIBaeTcs (haMHIMsl aBTOpa, MOJHOE HAa3BAHHME MPOM3BENCHMS, U3AATEIbCTBO,
rog u Mecto uzfganus. [Ipu nuTUpoBaHuU 00s13aTeNbHAs CChLJIKA HA CTPAHUILY
kauryd. Ecnu nurara B3siTa U3 coOpaHusi COUMHEHUH, TO HEOOXOAUMO yKa3aTh CO-
OoTBETCTBYrOIMI TOM. ClenyeT NMOMHUTb, YTO YE€TKas CChbLJIKA HAa HCTOYHUK —
HENIPEMEHHOE IPABUJIO KOHCIEKTHPOBaHUA. EciiM KOHCHIEKTUPYETCS CTaThs, TO
YKa3bIBaE€TCs, IJI€ U KOT1a OHa Oblla HarmeyaTaHa.

KoHcrekT noapaszaensercss Ha 4aCTH B COOTBETCBTHH € 3apaHee MpOJyMaH-
HbIM TUTaHOM. [lyHKTBI MIaHa 3amMChIBAlOTCS B TEKCTE WJIM HA MOJSX KOHCIEKTA.
[lucath ero pekoMeHAyeTcs YeTKO U pa30opUYMBO, TaK Kak HEOpexHas 3aluch C
TE€YEHUEM BPEMEHH CTAHOBHUTHCS MAJIONOHATHOM U1 ee aBTopa. CyliecTByeT npa-
BUJIO: KOHCIEKT, COCTaBJICHHBIA JJIs1 ce0sl, TOJKEH OBbITh MO BO3MOKHOCTH HaIlu-
CaH TakK, YTOOBI €T0 JIETKO MPOYHUTAI U KTO-JIHOO0 APYTOM.

@DopMbI KOHCIIEKTAa MOTYT OBITh Pa3HBIMHU M 3aBUCST OT €r0 1EJI€BOr0 Ha3Ha-
yeHusl (M3yyeHue Marepuasia B IEJIOM WM MOJ ONpPENeJEHHBIM YTJOM 3pEHUs,
ITOATOTOBKA K JOKJaay, BBICTYIUIEHUIO HA 3aHATHM U T.J.), @ TAKXKE OT Xapakrepa
npousBefeHus: (MoHorpadus, cTaThs, JOKYMEHT U T.1.). Ecau pedb uaetr mpocrto

00 M3JI0KEHUH COJCP)KaHMS pabOThI, TEKCT KOHCIIEKTa MOET OBITh CILIOIIHBIM, C
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BBIJIEJICHUEM O0CO00 BaKHBIX IMOJOKEHUH MOJYEPKUBAHUEM WM Pa3TUIHBIMU
3HAYKaMHM.

B cnydae, kora He OrpaHUYMBAIOTCS MEPEIOKEHUEM COJIep)KaHMs, a (PUK-
CUPYIOT B KOHCIIEKTE U CBOU COOCTBEHHBIE CYXKIICHHUS TI0 TAHHOMY BOIIPOCY HJIH
JOTOJHSIOT KOHCIEKT COOTBETCTBYIOIIMMHU MaTepHUalaMy UX JIPYTrUX UCTOYHUKOB,
CJeayeT OTBOJMTH MECTO ISl TAaKOro poja 3amuceil. PekoMeHayeTcsi pa3faeiauThb
CTpPaHMIIbI TETPAJIA MOIOJIaM MO BEPTUKAINA U B JIEBOW YaCTH BECTH KOHCIIEKT MPO-
W3BEJICHUSA, a B MPABOM CBOM JIOMOJHUTEIbHBIC 3alIUCU, COBMEINIAs UX IO COJAEp-
YKaHMUIO.

KoncnektrpoBanue B 00Jblel Mepe, 4eM JpYyryue BUbI 3aMUCcei, IOMOraeT
BbIpabaThIBaTh HABBIKHM IMPABWJIBHOTO HM3JI0KCHHUS B MHUCHMEHHOU (hOopMe BaKHBIC
TEOPETUYECKUX M MPAKTUYECKUX BOMPOCOB, YMEHHUE YETKO MX (HOpMYyJIHpPOBaTh U
SICHO M3J1araTh CBOMMHM CJIOBAMHU.

Takum 00pa3oM, cOCTaBJICHHE KOHCIIEKTa TpeOyeT BIyMUYHUBOU pabOThI, 3a-
TpaThl BPEMEHU U TPyAa. 3aTO BO BpeMsl KOHCIIEKTUPOBAHUSI IPUOOPETAIOTCS 3HA-
HUS, co3aeTcs (hOH/I 3aruceil.

KoHCcTekT MOKeT ObITh TEKCTYyaJIbHBIM WJIM TEMAaTUYECKUM. B TekcTyaapHOM
KOHCIIEKTE COXPAaHSIETCA JIOTUKA U CTPYKTypa U3y4aeMOro MPOU3BEICHHUS, a 3alIUCh
BEJICTCS B COOTBETCTBUM C PACIIOJIOKEHHEM MaTepualia B KHUTE. 3a OCHOBY TeMa-
TUYECKOTO KOHCIEKTa OepeTCsl He IJIaH MPOU3BEICHUS, a COJIep)KaHNe KaKON-Tn00
TEMBbI WJIA TTPOOIIEMBI.

TexkcTyalbHBIM KOHCIIEKT >KeJIaTelIbHO HaYUHATh MOCJE TOro, KaK BCA KHUTA
POYMTAHA U MPOAYMaHA, HO 3TO, K COXKAJIICHUIO, HE BCETIa BO3MOKHO. B nepByto
odepesib HE0OXOIMMO COCTAaBUTD ILJIaH MPOU3BEACHHS MMCHbMEHHO HIJIM MBICJICHHO,
MOCKOJIbKY B COOTBETCTBUU C 3THM IIJIJAHOM CTPOUTCS NalibHeMas padora. Kon-
CIIEKT BKJIFOUAET B C€0S TE€3WCHI, KOTOPHIE COCTABIIAIOT €ro ocHOBY. Ho, B oTiinuune
OT TE€3UCOB, KOHCIIEKT COJICPKUT KPATKYIO 3aMKUCh HE TOJIBKO BBIBOJOB, HO U JOKA-
3aTeNbCTB, BIUIOTH J0 (haKTHUYECKOro marepuasna. MlHaue roBopsi, KOHCIEKT — ATO
pacCIIMpPEHHbIE TE3UCHI, JIONMOJHEHHBIE PACCYX ACHUSIMH U JI0Ka3aTeIbCTBAMH,

MBICISIMHA 1 C006pa)KCHI/I$IMI/I COCTaBUTCIIA 3aIIHUCH.
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Kak npaBmio, KOHCHEKT BKJIIOYAET B C€0S U BBIMUCKH, HO B HETO MOTYT
BOWTH OTJENIbHBIE MECTa, IIUTUPYEMbIC TOCIOBHO, a Takke (aKThl, MPUMEPHI,
U phl, TAOJIUIBI U CXEMbI, B3SIThIe U3 KHUTH. ClielyeT MOMHUTh, 4TO paboTa Haj
KOHCIIEKTOM TOJIBKO TOTJa OyJeT TBOPUYECKOMW, KOTJ]a OHA HE OTpaHUYCHA TEKCTOM
M3ydaemMoro npousBeqeHus. HyHO OMONHATh KOHCIEKT JaHHBIMU U3 JAPYTUMU
HUCTOYHUKOB.

B koHCriekTe HEOOXOUMO BBIACIATH OTJEIbHBIE MECTA TEKCTA B 3aBUCHUMO-
CTH OT WX 3HAYMMOCTH. MOKHO TMOJIb30BATHCS PA3TUYHBIMU CIIOCOOAMU: TOUYEp-
KHUBAaHUSIMU, BOIPOCUTEIBHBIMA M BOCKIMIATEIbHBIMU 3HAKaMH, PEIUIMKAMU,
KpPaTKUMH OIICHKaMH, MHUCaTh Ha IMOJSAX CBOUX KOHCIIEKTOB CIIOBA: «BAXXHOY,
«OYEHb BAXKHOY», KBEPHO», «XaPAKTEPHO.

B KOHCHEKT MOTyT MOMENIaThCsl JuarpamMMbl, CXEMbl, TaOJHUIIbl, KOTOPbIE
npuaagyT €My HArJasiIHOCTb.

CocCTaBlEHUI0O TEMATHYECKOTO KOHCIIEKTa MPEAIIECTBYET TIIATEIBHOE U3Y-
YeHUEe BCEU JuTepaTypbl, MOAOOPAHHON JJIsi PacCKpBITUS JTaHHOW TeMmbl. bhIBaer,
YTO Kakas-Im0O TeMa pacCMaTPUBAETCS B HECKOJBKHX IJIaBaX WA B Pa3HBIX Me-
CTax KHUTH. A B KOHCIIEKTE BECh MaTepuall, OTHOCSIIUNCS K TeMe, OyJIeT cocpeo-
TOYEH B OJTHOM MecTe. B 1miiaHe KoHCIeKTa peKOMEHIyeTCsl AejiaTh TOMETKH, K Ka-
KUM HMCTOYHUKAM (BIUIOTH JO CTPAHUIIBI) TMPHUAETCS OOPATUTHCS NJIsi PACKPBITUS
BOIMPOCOB. TeMaTHUYEeCKUM KOHCIEKT COCTaBJISIETCS OOBIYHO JJISI TOTO, YTOOBI
TIIy0)Ke U3yUUTh OMPEEICHHBIN BOMPOC, TOATOTOBUTHCS K JAOKIJIATY, JTEKIIMH WU
BBICTYIUIEHUIO HA CEMUHAPCKOM 3aHATHU. Takoi KOHCHEKT MO COAEPKaHUIO MPU-
omkaeTcs K pedepaty, 10KIaay 1Mo n30paHHOM TeMe, 0COOCHHO €CJIM BKIIFOYAET U

COOCTBEHHBIN BKJIaJ] B U3yUeHHUE MPOOIIEMBI.
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4 IToaAroTOBKA K 3K3aMEHY

DK3aMEHAIMOHHAs CECCHs — OUE€Hb TSKEIIBIN nepruo padoThl AJIs CTYACHTOB
Y OTBETCTBEHHBIM TPyZ Il npenonasarenced. ['maBHas 3amada 5K3aMEHOB — IPO-
BEpKa KauyecTBa YCBOEHUS COAEPKaHUS TUCLUILINHBI.

Ha ocHoBe Takoii mpoBepKkH OlleHUBAETCsl yueOHast paboTa HE TOIBKO CTYy-
JIEHTOB, HO U TIPENoAaBaTeei: Mo pe3yibTaTaM dK3aMEHOB MOKHO CYJUTh U O Ka-
YecTBE BCEro yuebHoro mpotecca. [Ipu moaAroToBke K sk3aMeHy CTYAEHThI TOBTO-
PAIOT MaTepuall KypcoB, KOTOPbIE OHU CIyIIaJIM U M3y4yald B TEUCHUE CEMECTpa,
00001IaI0T MOTYUYECHHBIC 3HAHUS, BBIACISIOT TJIABHOE B MPEIMETE, BOCIPOU3BOIST
oOIIyI0 KapTUHY JJI TOTO, YTOOBI SICHEE MOHSTH CBA3b MEXKIY OTICIbHBIMU dJie-
MEHTaMU JUCHUIUIUHBI.

[Ipn mOArOTOBKE K AK3aME€HaM OCHOBHOE HAaNpaBJIEHUE AAIOT MPOrpaMMBbl
Kypca 1 KOHCIIEKT, KOTOPbIE€ YKa3bIBaIOT, YTO B Kypce HauboJiee BaxHO. OCHOBHOM
Martepuall J0JKEH MpopadaThIBATHCS MO YUYEOHUKY, MOCKOJIBKY KOHCIIEKTa HEI0-
CTaTOYHO /Uil M3YYEHUs JUCIUIUIMHBL. Y4eOHUK JODKeH ObITh MpopaboTaH B Te-
YEeHHE CEMECTpa, a Mepe]l FK3aMEHOM BaXKHO COCPEIOTOYUTh BHUMaHUE Ha OCHOB-
HBIX, HanboJee CIOXKHBIX pazaenax. [[oAroToBKy mo Kaxkaomy pasfeiy ciemyer
3aKaHYMBaTh BOCCTAHOBJIEHUEM B MaMSTH €ro KpPaTKOrO COJIEPXaHHUs B JIOTHYE-
CKOM MOCJIE0BATEILHOCTH.

Jlo »k3amMeHa 0OBIYHO MTPOBOJUTCS KOHCYJIbTAIMS, HO OHA HE MOXET BO3Me-
CTUTb OTCYTCTBHSI CUCTEMATUYECKOU pabOThI B TEUCHHE CEMECTPA U TTIOMOYb 32 He-
CKOJIBKO 4aCcOB OCBOMTH MaTepuall, TpeOyromuiicsa kK sk3ameny. Ha koHcynbTanuu
CTYJCHT MOJy4aeT JIUIIb OTBETHl HA TPYAHBIE WU OCTABIINECS HESACHBIMHU BOMIPO-
cel. [Tonb3a OT KOHCYBTAIMU OYAET TOJBKO B TOM CJydae, €Cclid CTYJEHT J0 Hee
nmpopaboTtaer Bech Marepuai. Hamo yduThCcs 3amaBaTh BOIMPOCHI, BhIPaOATHIBATH
MPUBBIYKY MMOJ30BATHCS CIIPABOYHUKAMU, SHIIMKIIONEAUSIMHU, a HEe ObITh Ha WXKIU-
BEHHUM y TIpernojaBaTesiel, KOTOPhI HE BCErIa MOXKET TYT K€, «C XOIy» Ha3BaTh
Kakoi-nmbo dakrt, umsi, coosiTie. Ha 3x3ameHe HyKHO MOKa3aTh HE TOJIBKO 3HA-

HHUE IPEAMETA, HO 1 YMCHHUC JIOTHYCCKH CBA3HO IMOCTPOUTDH yCTHBIﬁ OTBCT.
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[TomyunB OuneT, HaO BIyMaThCsl B TIOCTABJICHHBIE BOMIPOCHI ISl TOTO, YTO-
OBl IPaBUIILHO MOHATH UX. Hepeako cTyAeHT oTBeYaeT He Ha TOT BOIIPOC, KOTOPHIH
TIOCTaBJICH, WJIM B IIPOCTOM BOIIPOCE HINET CKPHITOro cMbiciia. He moHsB Bompoca
U He 00IyMaB IIaH OTBETA, HE CIEAyeT HAaUMHATh MucaTh. KOHCIEKT CBOETo OTBE-
Ta HaJ0 paccMaTpUBaTh KakK IJIaH KPATKOTO COOOIICHHS Ha JaHHYIO TEeMY H CO-
CTaBJIATh OTBET HYXHO KpaTko. [Ipu 3ToM HeoOX0IMMO MOKa3aTh YMEHHE BBIpa-
’KaTh MBICJIb YETKO U JOXOTUHBO.

OTBeyaTh HYKHO CIIOKOHHO, YETKO, IPOJyMaHHO, 0€3 TOPOILJIMBOCTH, MpPHU-
JepKUBASCh 3alMCU CBOETO O0TBeTa. Ha sK3aMeHaX CTy/EeHT MOKa3bIBa€T HE TOJIBKO
CBOM 3HaHUs, HO U YYUTCA BIaAeTh coOoil. [locie oTBeTa Ha OUJIET MOTYT Cleno-
BaTh BOIIPOCHI, KOTOPHIE UMEIOT LIEJBIO BBISICHUTh NIOHMMAaHUE JIPYTHX DPA3/IeiioB
Kypca, He Bomeamux B Omier. Kak mpaBuiio, Ha HUX MOXXHO OTBETHTH KPaTKoO, J10-
CTaTOYHO M0KAa3aTh 3HAHUE CYTH Bompoca. YacTo CTyAeHTh IpU OTBETE Ha J0MOJI-
HUTEJIbHBIE BOIIPOCHI MPOSIBIIAIOT MOCHEIIHOCTD: HE MOHSIB CMbICIA TOTO, YTO Y HUX
CHPAlINBAIOT, HAUMHAIOT OTBEYATh M HEPEAKO TOBOPST HE MO CYTH.

CrnenyeT MOMHHUTb, YTO HEOOXOJUMBIM YCIOBHEM IPABUIBHOTO PEXHUMa pa-
OOTBI B MEPHOJ PK3aMEHAIIMOHHON CECCHH SIBIISETCS HOPMAJBHBIA COH, MIOATOMY
MOJIFOTOBKA K IK3aMEHaM He JOJKHA OBITh B ymiepd CHy. Y CTaHOBJICHO, YTO CHJIb-
HO€ HMOLIMOHAJILHOE HANPSUKEHUE BO BPEMsl SK3aMEHOB HEOJIaronpHsITHO OTpaka-
€TCsl Ha HEPBHOM CHCTEME U MHOTHE CTYJIEHTHI M3-3a BOJIHEHUI HE CIISIT HOYM TIe-
pen sx3ameHamMu. OOBIYHO B CECCHUIO CTYJEHTY HE 10 OOJIE3HH, TaK KaK BeCh Opra-
HU3M 03a004Ye€H OJIHUM - cAaTh 3k3aMeHbl. Ho 3TO ele He 3HA4YMT, YyTO MOCHEN-
CTBUSI HEMPABWJIHLHO OPTaHW30BAaHHOTO TPyJa W YPE3MEpPHOU 3aHATOCTH HE CKa-
KyTcs mOoToM. [IoATOMY KaKIblii CTyE€HT MOMHHUTH O BaXHOCTH PAallMOHAIBHOTO
pacmopsiika pabodero JHS U O CBOCBPEMEHHOCTH CHSTHS WM YMEHBIICHHS yM-

CTBCHHOI'O HAIIPAKCHHA.
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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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