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MHHOACHUTEJIbBHAA 3AIINCKA

Hannsie Kpatkuii TeOpeTHYECKUii MaTeprall 1O BBHITIOJHEHUIO TPAKTUYECKUX PAdOT SBISAIOTCS
YacThI0 Y4eOHO-METOJAMYECKOr0 KOoMIulekca Mo aucuuiumHe «WHpopmaTtnka» mo mpodeccuu
cpeaHero npogeccuoHaIbLHOTO 00pa30BaHUs .

Lenpto MpakTHYECKHX pPa0OT CTYACHTOB SBJISIETCS NPUOOPETEHHE HABBIKOB pabOThl Ha
MEPCOHATFHOM KoMIbioTepe B cpene Windows u oCHOBHBIX oducHBIX mporpammax MS Office —
TekcToBOro penakropa MS Word; Tabmuunoro pemakropa MS Excel; cucremsl ympaBienust 6azamu
nanHeix MS  Access; s co3manus mpeseHtanuii MS  Power Point. PaGora Ha s3bIKe
nporpammupoBanus Pascal, ycraHOBKa oneparionHoii cucrembl WiNndows u mpuHTepa.

BoinosiHeHue npakTHUECKWX paboT HampaBiI€HO Ha 3aKpEIUIEHHE IOJIYYEHHBIX B  XOJE
W3yUYeHHs] TeM 3HAHUM M PeaM3alMio BHITIOTHEHUS TpeboBaHmid. [IpakTnieckne 3aHATHS TOBBIIIAIOT
KayecTBO 3HAHUH, UX TITyOMHY, KOHKPETHOCTb, ONEPAaTUBHOCTb, 3HAUUTEIHHO YCHJIMBAIOT MHTEPEC K
W3YYEHUIO JUCIHUIUIMHBI, IOMOTalT CTYJIEHTaM IOJHEE OCO3HaTh HPAKTUYECKYI0 3HAYUMOCTh
€CTECTBEHHBIX HayK.

Bo Bcex mpakTHueckux paboTax YYMTHIBA€TCS TIOJHOTa M KAuyeCTBO  BBINNOJIHEHUS
MIPAKTUYECKUX 3a/IaHUM.

[IpakTueckue pabOTHl BBIMOJHSAIOTCA COTJIACHO METOAUMYecKHM pexkomeHaauusMm Ha I1K u
opopMmIIsIeTCs B TETPaIu.

[IpakTyeckue 3aHATHS 3HAUUTEIHHO MOBBIIIAIOT KAYECTBEHHBIN YPOBEHb 3HAHU, MTOBBIIIAIOT
MOTHBAIMIO K H3YYEHUIO IUCIUIUIMHBI, Jal0T BO3MOXHOCTh y4alluMcsl OoJiee IMOJIHO OCO3HATh
HE0OX0IMMOCTh MpakTU4Yeckoi 3HaunMoctu «MHpopMaTHKI.

[IpakTnueckue padoTel 1o aucuuiuinHe «MHpOpMaTHKa» BBIMOJHAIOTCS MOCIE H3Yy4eHUs
TEOPETUYECKOro Marepuana 1no teMam: «MHpopmalioHHas OesTeNbHOCTh YeloBekay, «MHpopmarms
U UHQOpPMALMOHHBIE mpouecch», «CpenctBa HMHMOPMALMOHHBIX M KOMMYHHMKAIlMOHHBIX
TexHoJoruiy, «TexHonoruu coznanust U nMpeoOpa3oBaHus HHPOPMALUOHHBIX 0OBEKTOBY,
«TenekoMMyHHKallMOHHBIE TEXHOJIOTUI.

BbimonHeHne mpakTHYecKMX ~pabOT  COINIAaCHO  COAEp)KaHUs  y4eOHOM  JUCLHMIUIMHBI,
o0ecreunBaeT JOCTHKEHHE CTYACHTaMH CIEAYIOLUX PE3yIbTaTOB:

JIUYHOCMHBIX!

YYBCTBO T'OPAOCTU W YBaXEHUS K MCTOPHM Pa3BUTHS U JOCTHXKEHUSIM OTEUECTBEHHOM
MHGOPMATUKU B MUPOBOM MHYCTPUH MH()OPMALMOHHBIX TEXHOJIOTUH;

0CO3HaHME CBOEr0 MecTa B MH(OPMAIIMIOHHOM OOILECTBE;

TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEIbHOM U OTBETCTBEHHOM TBOPUECKOM EATEIILHOCTH C
UCIOJIb30BAHNEM HUH(DOPMAIIMIOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHiA;

YMEHUE UCIOJb30BaTh JOCTHKEHHMS COBPEMEHHOM HWH(POPMATUKU JUIsl  HOBBIIIEHUS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO pPa3BUTHS B BBIOPaHHOW MNpPO(EeCCHOHAIBHONW JeATeNbHOCTH,
CaMOCTOSATEJIBHO (POPMHUPOBATh HOBBIE AJIsi ce0sl 3HAHUS B MPOQecCHOHANBHON 001acTH, UCTIONb3YS
JUIS1 3TOTO JOCTYIIHbIE UCTOYHUKU MH(POPMALINY;

YMEHHUE BbICTPauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOLIEHHS B KOMaHAHOM paboTe MO pereHuIo
oOIMX 3a/1a4, B TOM YHUCJIE C UCIOIb30BAaHUEM COBPEMEHHBIX CPECTB CETEBbIX KOMMYHUKALIUH;

YMEHHUE YNPaBJIATh CBOCH MO3HABATEIBHOM AEATENILHOCTBIO, MPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Ppa3BUTUS, B TOM 4HCJIE€ C HCIHOJIb30BAaHUEM COBPEMEHHBIX
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB;

yMEHHUE BBIOMpaTh I'PaMOTHOE IOBEAECHUE IPH HCIOJIb30BAaHUM Pa3sHOOOPA3HBIX CPEACTB
MH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH KakK B MPO(eCcCHOHANBHOM AeATeIbHOCTH, TaK U B
OBITY;

TOTOBHOCTb K TPOJOJDKEHUIO OOpa30BaHUS M IOBBIIICHHIO KBaTU(UKAIMM B H30paHHOM
npodeccHOHaNbHOW  JESITEeIbHOCTM  Ha  OCHOBE  pa3BUTHS  JIMYHBIX  HMH(pOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX KOMIIETEHIIH;

MemanpeomMemHblx.:

YMEHHE ONPENENSTH LIEJU, COCTABIISTH IJIaHbI JESITEILHOCTH U ONPEAEIATh CPEJICTBA,
HEOO0XOAUMBIE ISl MX pealln3alluy;

HCIIOJIb30BAHNE  Pa3/IMYHBIX BUAOB  IIO3HABATEIBHOM  JIEATENBHOCTU  JUISl  PELICHUS
MH(GOPMAIMOHHBIX 3a]a4, MPUMEHEHHE OCHOBHBIX METOJOB MO3HaHMA (HAOIIOAEHUS, ONMUCAHNUS,



U3MEPEeHUs, OKCIepUMEHTa) JUIsi OpraHu3aly  y4eOHO-HCCIEAOBATEIIbCKOM U MPOEKTHOU
JEATEIbHOCTH C MCIIOJIb30BaHUEM MH(POPMALMOHHO KOMMYHHKAIIMOHHBIX TEXHOJIOTHI;

WCIIOJb30BAHME  PA3NUYHBIX HH(POPMAIIMOHHBIX OOBEKTOB, C KOTOPHIMH BO3HHMKAET
HEO0XOAMMOCTh CTAJIKUBAThCA B IPOPECCHOHATBHOM chepe B M3yUEeHUU SIBICHUH U MTPOIIECCOB;

WCTIOJIb30BAHUE PA3IUYHBIX UCTOYHUKOB MH(POPMAIIUH, B TOM YHCIIE NEKTPOHHBIX OMOIHOTEK,
YMEHUE KPUTHYECKH OLEHMBATh M HMHTEPIPETUPOBATh MHPOPMALMIO, MOIYYAEMYI0 M3 Pa3IHYHBIX
MCTOYHHUKOB, B TOM YHUCIIE U3 ceTH MHTepHeT;

yYMEHHUE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMAIUIO, JAHHYIO B JIEKTPOHHBIX (hopMaTax Ha
KOMIBIOTEPE B Pa3IMYHBIX BUAX;

YMEHHUE HCIOJB30BaTh CpeACTBa HMH(MOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peleHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 33/1a4 C COOI0OZCHNEM TPpeOOBaHMI
SPrOHOMHKH, TEXHHUKH 0€30MaCHOCTH, TUTHEHBI, PECypcOCcOepEeKEeHUs, PABOBBIX U ATHYECKHX HOPM,
HOPM HH(GOPMAITMOHHON 6€30TIaCHOCTH;

YMEHHE MyOIIMYHO MPECTABIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIEIOBAHMS, BECTH JUCKYCCHH,
JOCTYITHO ¥ TAPMOHHYHO COYETas cojJepkaHue u (popMbl IpeacTaBisieMoil HHGopMaIu CpecTBaMu
MH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

NnpeoMemHublX.

c(OpMHUPOBAHHOCTh MPEJCTABICHUNA O POJIU UHPOpMaUU U MH(POPMALMOHHBIX MPOIIECCOB B
OKpYKaroIeM MUpE;

BJIaJICHNE HABBIKAMH AJTOPHUTMHUYECKOTO MBINUICHUS W MOHWMaHHE METOAOB (OPMATBLHOTO
ONHMCaHWs aNTOPUTMOB, BIIAJICHWE 3HAHHMEM OCHOBHBIX aJTOPUTMHUYECKUX KOHCTPYKIUH, YMEHHE
aHATM3UPOBATH AJTOPUTMEI;

WCTIOJIb30BAHNE TOTOBBIX MPHUKJIAIHBIX KOMITBIOTEPHBIX TIPOTPAMM TI0 TIPOQHITIO TIOATOTOBKH;

BJIQJICHHE CIIOCOOaMU MPEICTABIICHUS, XPaHEHUST U 00pabOTKH TAaHHBIX HAa KOMIIBIOTEPE;

BJIaJICHUE KOMIIBIOTEPHBIMHU CPEICTBAMHU IMPEACTABICHUS U aHAIU3a JAaHHBIX B AJIEKTPOHHBIX
Ta0IUIaAX;

cOpMUPOBAHHOCTH MpeICTaBIeHUH 0 0a3ax JaHHBIX U MPOCTEHIINX CpeACTBAaX YIpaBICHUS
UMU;

cOpPMUPOBAHHOCTh ~ MPEJCTABIEHUH O  KOMIIBIOTEPHO-MaTEMaTHUYECKUX  MOJEISAX U
HEOOXOMMOCTH aHaJIN3a COOTBETCTBHUS MOJICIIA U MOJACIIUPYEMOTo 00beKTa (TIporiecca);

BJIQJICHUE THUIIOBBIMU IMpPHEMaMH HAMKUCAaHUS MPOrpaMMbl Ha aJTOPUTMUYECKOM S3bIKE IS
pelleHHus  CTaHJapTHOM  3aJa4yd  C  KCIOJIb30BAaHMEM  OCHOBHBIX  KOHCTPYKLIMH  sI3bIKa
MIPOrpaMMHUPOBAHUS;

chOpMUPOBAHHOCTh 0a30BHIX HABBIKOB M YMEHMH MO COOMIONEHUIO TpeOOBaHUI TEXHUKH
0€30MMacHOCTH, TUTUEHBI U pecypcocOepexkeHus mpu paboTe co cpeacTBaMu HH(OPMAaTU3ALINY;

MMOHMMAaHHEe OCHOB IPABOBBIX ACIEKTOB HCIOJIb30BAHUS KOMIIBIOTEPHBIX IPOTpaMM M IpaB
J0CTYIIa K I100aIbHBIM HHQOPMAIIHOHHBIM CEPBUCAM;

MIPUMEHEHHE Ha MPAKTUKE CPEACTB 3alIUTHI HH(OPMAIIUU OT BPEIOHOCHBIX MPOrpaMM, MPaBuUIl
JTUYHOM 0€30MaCHOCTH U 3TUKH paboThl ¢ nH(MOpMaIelt 1 cpeicTBaMu KOMMyHUKanuii B IHTepHeTe.

[IpakTnueckue pabOTHI, BBITIOJNHSAEMbIE CTYACHTAMH, TO3BOJSIOT MM HPHOOPECTH OIBIT
MO3HABATEIbHOW U TPAKTHYECKON JEATENbHOCTH, a TakKe CHOCOOCTBYIOT OCBOCHHIO OOIIUX
koMmriereHiuii mo denepansHomy ['ocynapctBeHHOMY 00pazoBarenbHOMY cTanaapTy CI1O:

— OK 4. OcymiecTBasTh HOUCK U UCIIOJIB30BaHUS MH(pOpMAIK JUI 3()p()EKTUBHOTO BBITOTHEHUS
npoeccuoHaNbHBIX 33au IPOPEeCCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS.

- OKS. Hcnonb3oBath UH(POPMALMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJIOTHH B
npoheccuoOHaTBbHON AEATENbHOCTH.

Kpatkuii TeopeTndeckuii MaTeprai BKIOYAIOT B ceOst:

1. [lepeuenp TeM 1 3aJaHui I PAKTUYECKHUX paboT.

2. Kpartkuii TeopeTnyeckuii MaTeprai 1 MOSICHEHHSI IO BBITMOJIHEHHUIO JaHHBIX PadoT.
3. Kpurepun onieHKH IpakTHYECKUX padoT.

4. JIuteparypy, HEOOXOUMYIO /IS BHIIOJIHEHUS JaHHBIX Pa0oOT.

IlepeyeHnb NpakTH4YeCKUX padoT



IIpakTuyeckas padora

O0BbeM yacoB

Ne 1-3 TuckperHoe (unpoBoe) npeacTaBiIeHne TEKCTOBOH, rpaduuecKoil, 3ByKOBOM 3
uH(bOpMaIMY ¥ BUACOMHPOPMALIUT

Ne 4-6 CxopocThb nepenadyn nHGOpPMAIIHH. 3
Ne 7-9 Ucnonb3oBanue onucanus (MHPOPMAITUOHHON MOJEIN) B TIPOIIECCe OOIICHNH, 3
MPAKTUYECKOH IEATETLHOCTH, UCCIIETOBAHMSL.

Ne 10-12 Hcnonp3oBaHue cpesl IMUTAIIHOHHOTO MOACTHPOBAHUS (BUPTYaIbHBIX 3
naboparopwii) I TPOBEICHHS KOMITBIOTEPHOTO 3KCIIEPUMEHTA B YUeOHOM

JeATEIbHOCTH

Ne 13-15 Cucremsl cuncieHus.. 3
Ne 16-18 Tlenouku (KOHEUHBIE TTOCIEAOBATEIHLHOCTH ), ACPEBbS, CITUCKH, TpadBbl, 3
MaTpHuIlbl (MaCCUBBI), TICEBAOCITYYaliHbIE NTOCIEI0BATEIbHOCTH

Ne 19-21 NunykTuBHOE onpesienieHne 00beKTOB. Borancianmele GyHKIINHU, TIOJTHOTA 3
(dbopmManM3auy TMOHATHS BBIYUCIMMOCTH, YHUBEPCAIbHAs BBIYMCIUMAS (YHKITHS;
JIMaroHaJbHOE JOKA3aTENIbCTBO HE CYIIECTBOBAHUSL.

Ne 22-24 CnoxHOCTh BBIYHCICHHS; TpobOiiemMa mepebopa. 3amaHue BBIYUCIUMOUN 3
(YHKIMM CHCTEMON ypaBHEHUH.

Ne 25-27 Bewrpeimunsie crpaterun.  CioxHOCTh omnumcanusa. KomupoBanme ¢ 3
ucnpasieHneM omuook. COpTHpOBKa.

Ne 28-30 DrieMeHTHI TEOPUH ANTOPUTMOB. BHIYHCINMOCTB. 3
Ne 31-33 DKBUBaICHTHOCTH aJITOPUTMHUYECKIX MOJCTICH.

Ne 34-36 [NocTpoeHre aNropuTMOB B TPAKTHICCKUAE BEIYHCIICHHS. 3
Ne 37-39 OcHOBHBIE KOHCTPYKIIUH SI3bIKA MPOTPAMMHPOBAHUSI. 3
No 40-42 Cuctema mporpaMMHUpPOBaHHS. 3
No 43-45 OcHOBHBIE ATalbl pa3pabOTKH POTPaMM.

Ne 46-48 PazOuenue 3a1a4u Ha [IOQ3a0a4H. 3
No 49-51 UndopmanimoHHBIE peCypChl M KaHAJIbI TOCYAapCTBa, 00IIECTBA, OPTaHHU3AIUH, 3
uX cTpykTypa. Pabota Ha mopTrasue rocyaapCcTBeHHBIX yCIIYT.

No 52-54 Ponb ma(bopMaIum B COBpEMEHHOM OOIIIECTBE M €T0 CTPYKTYypax: 3
AKOHOMHUYECKOH, COIMAIILHOM, KyJIbTYPHOM, 00pa30BaTEeIIbHOM.

No 55-57 O6pa3zoBarenbHbic HHPOPMAIIMOHHBIE PECYPCHI. 3
Neo 58-60 Dxonomuka naopmarmoHHou cepbl. CTOUMOCTHBIC XapaKTEPUCTHKH
WHGPOPMAIIMOHHOH NI TETLHOCTH.

No 61-63 MudopmanmonHas 3TUKa U IpaBo, HHPOpMaIMOHHAs O€30TTaCHOCTb. 3
No64-66 IIpaBoBbIe HOPMBI, OTHOCSAIIHECS K HH(DOPMAITUH, TIPABOHAPYILICHUSI B 3
nHGPOPMAIIMOHHOH chepe, Mephl UX TPEAOTBPAIICHUSI.

Ne 67-69 OnepalliOHHBIC CHCTEMBI. 3
Ne70-72 TlonaTHEe O CUCTEMHOM aIMUHUACTPUPOBAHHH. 3
Ne 73-75 Bbe3zonacHOCTh, TUTHEHA, )PTOHOMHUKA, peCypcocOepekeHre, TEXHOJIOTHYECKHEe 3
TpeOOBaHMUS TP IKCIUTyaTaAlMU KOMITBIOTEPHOTO Pab0Yero MecTa.

No 76-78 TunuuHble HEUCTIPABHOCTHU U TPYAHOCTH B ucnonb3oBanuu UKT. 3
Kommuiekranusi KOMIbIOTEPHOTO pabodero Mecra B COOTBETCTBHM C IEISIMH €rO
UCTIOJIb30BAHUS

Ne 79-81 Onenka 4MCIOBBIX MapaMeTpoB WH(GOPMALMOHHBIX OOBEKTOB U MPOIECCOB, 3
XapaKTEepHBIX 111 BBIOPaHHOM 001aCTH IeATEIbHOCTH.

Ne 82-84 TIpodunaxkruxa 060py0BaHHUS. 3
Ne 85-87 Ucnonb3oBaHue TOTOBBIX U CO3JJaHHE COOCTBEHHBIX IIA0IOHOB 3
Ne 88-90 Mcnonp3oBanue cucteM npoBepku opdorpaduu u rpammaTuku. Te3aypychl. 3
Ne 91-93 M cnonp30BaHMe CUCTEM JIBYS3bIYHOTO IMEPEBOJIA U SJIEKTPOHHBIX CIOBAPEH. 3
Ne 94-96 KomnexktuBHas paboTra Haj TEKCTOM, B TOM 4HCI€ B JIOKaJIbHOMN 3
KOMIbIOTepHOH ceTu. Vcnonp3oBanue nnudpoBoro 000py0BaHus

Ne  97-99 Hcnonb3oBaHWe — CHEIUATU3UPOBAHHBIX  CPEJCTB  PENaKTHPOBAHMS 3

MaT€MaTUYCCKUX TCKCTOB U rpa(pnqecxoro MMPpEACTAaBJIICHUSA MATCMATHYCCKUX 00BEKTOB.




Ne 100-102 Mcrionnb30BaHHE CUCTEM PACTIO3HABAHHS TEKCTOB. 3
Ne 103-105 BBoa 1 06paboTka rpaduaeckux 0ObEKTOB. 3
Ne 106-108 Box 11 00paboTKa 3BYKOBBIX OOBEKTOB. 3
Ne  109-111 Hcnonb3oBaHME€ HMHCTPYMEHTOB  CIEIHAIBHOIO  IPOTPAMMHOTO 3
obecrieuenus u unuppoBoro o0OpyI0BaHUS

Ne 112-114 Co3panue TpapuUecKMX KOMIUICKCHBIX OOBEKTOB ISl Pa3InYHBIX
MpeIMETHBIX obacTeii: nmpeoodpazoBanus, 3pHeKThl, KOHCTpyupoBanue. Co3maHue U
npeoOpa3oBaHue 3BYKOBBIX U ayIHOBH3yAIbHBIX O0OBEKTOB.

Ne  115-117 Co3ganue npe3eHTalUid, BBINIOJHEHUE YYE€OHBIX TBOPYECKUX U 3
KOHCTPYKTOPCKUX PadoT.

Nel18-120  OmbiTHBIE paboTel B oOmacté  Kaprorpaduu,  HCIOJIH30BAHUE 3

I‘GOI/IH(bOpMaHI/IOHHI)IX CHUCTEM B HUCCII€CAOBAHHH JKOJIOTHMYCCKHX H KIMMAaTUYCCKUX
IIPpOHECCOB, TOPOACKOTO U CCIILCKOI'O XO03SICTBA.

Ne 121-125 Vcnonb3oBaHue AMHAMUYECKUX (DJIEKTPOHHBIX) TaOIUI] JUIS BBITOJHEHUS 3
yueOHBIX 33JJaHUl U3 pa3IMYHBIX MpEAMETHhIX oOnactel: oOpaboTKa pe3ylbTaToB
€CTECTBEHHOHAyYHOT0O M MAaTe€MaTH4YeCKOro JKCIEPUMEHTa, HKOHOMUYECKUX U
AKOJIOTMUYECKUX HAOMIOAEHNH, COIIMAIbHBIX OMPOCOB, ydeTa MHAWBUIYAJIbHBIX
rokKaszaTeseil yaeOHOU IesTeTbHOCTH.

Ne 126-130 IIpumeps! mpocTeHmnx 3a1a4 OyXraiTepckoro ydera, IIIaHUPOBaHUS U 3
ydera CpeICTB.

Ne 131-135 Hcnonp30BaHHE MHCTPYMEHTOB PEIICHHS CTATHCTUYECKUX U PACUETHO- 3
rpaduyeckux 3aaad.

Ne 136-140 ITpumeps! mpocTeHIINAX 33129 OyXTaaTepCKOTo ydeTa, TUIAaHUPOBAHUS U 5

yueta cpeactB OOpaboTka yrcioBoi HHGOpMaIlUU Ha IpUMepax 3a/ad 1o Y4eTy U
IUTAHUPOBAHUIO.

No 141-145 KommsroTepHble apXuBbl HH()OPMAIUH: 3JIEKTPOHHBIC KATaIOTH, 0a3bl
TaHHBIX

No 146-150 Opranuzanus 6a3 TaHHBIX 5
No 151-155 ITpumeps! 6a3 naHHBIX: OPUIXYECKHE, OMOIMOTEUHBIC, 3[PaBOOXPAHCHHUS, 5
HaJIOTOBbIE, COI[UANIbHBIE, KaJIPOBbIE

Neo 156-160 Mcnonb30BaHNE HHCTPYMEHTOB CUCTEMBI YIIPaBIICHUs 0a3aMu TaHHBIX TSI 5
(dbopmupoBanus npumepa 6a3bl JAHHBIX YYAIIUXCS B HIKOJIE.

Nel161-165 Hcnonp3oBaHWe HHCTPYMEHTOB IMOMCKOBBIX CHCTEM ((popMUPOBaHUE 5

3arpocoB) AJisl paboThl ¢ 00pa30BaTENbHBIMU MTOPTAJIAMU U 3JICKTPOHHBIMU KaTajJoraMu
o6ubnuorek, myszeeB, knurousaanus, CMU B pamkax yuyeOHbBIX 3alaHU U3 PA3ITUYHBIX
npeaMeTHBIX oOnacrei. [IpaBuna nuTupoBaHusi HCTOYHUKOB HH(GOPMAIUH.

No 166-170 TexHoIOrMHU M CPEACTBA 3aIUTH HHGOPMAIMH B III00aTbHOM M JIOKAIbHOM
KOMIIBIOTEPHBIX CETAX OT pa3pyllieHHsI, HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

Neo 171-175 TlpaBuia noANMCKH HA AHTUBUPYCHBIE MPOTPaAMMbI U UX HACTPOWKa Ha 5
aBTOMATUYECKYIO MPOBEPKY COOOIICHUH.

Neo 176-191 MuctpymeHTHI co3qanus UHOOPMALIMOHHBIX 00bEeKTOB i HTepHeTa.

Neo 192-206 MeToipl 1 cpeAcTBa CO3AaHUS M COITPOBOK/ICHUS CalTa.

Ne 207-211 CuctemMbl aBTOMaTHYECKOTO TECTUPOBAHUS U KOHTPOJISI 3HAHUH

o1 o1 o1 o1

Ne 212-216 Vcnonp3oBaHKUE TECTUPYIOLIUX CUCTEM B YU€OHOM €A TEIbHOCTH

Ne 217-228 NHCTpyMEHTBI CO3/1aHMsI TPOCTHIX TECTOB U yUeTa pe3yabTaToB 12
TECTUPOBAHUS.

Kpumepuu OUCHUBAHUA NPAKMUUECKUX pa60m:

OgeHKa «b5» - pa60Ta BBIIIOJIHCHA B 3aJaHHOC BpPEMs, CaMOCTOATCIBHO, C CO6J'IIOI[CHI/ICM
TEXHOJIOTHYECKOM OCICA0BATCIIBHOCTHU, KAYECTBCHHO U TBOPYCCKH,

OgeHKa «b4» - pa60Ta BBIIIOJIHCHA B 3aJJaHHOC BpPEMs, CaMOCTOATCIBHO, C CO6J'IIOI[CHI/ICM




TEXHOJIOTUYECKOM IOCIEAOBATENbHOCTHA, IIPU BBIIIOJHEHUM OTIEIbHBIX OIEpalyil JOIIYILECHbI
HeOOoIbIIME OTKIIOHEHUS; OOIINI BU]T aKKypPaTHBIH;

Onenka «3» - paboTa BBHINOJHEHA B 33JaHHOE BpEMs, CaMOCTOATENBHO, C HapyLICHHEM
TEXHOJIOTHYECKOM moCICa0BATCIIbHOCTU, OTACIIbHBIC OIICpAallMh BBIIIOJHCHBI C OTKIOHCHUCM OT
oOpa3siia (ecau He OBUJIO HA TO YCTAHOBKH ); 0(hOpMIICHO HEOPEKHO MITH HE 3aKOHYCHO B CPOK;

OneHka «2» - o0OydJaloUIMiiCs CaMOCTOATENBHO HE CIPAaBWICS C PaOOTOH, TEXHOJOTHYECKAst
MOoCaCaAOBATCIIbBHOCTG HApPYIICHA, IIPU BBIIIOJIHCHUU onepaunﬁ JO0IIYHICHBI 0oJIbIIIE OTKJIOHCHMHA,
odopMIIeHO HEOPEKHO M UMEET HE3aBEPIICHHBINA BUI.



IIpakTuyeckas padora Ne 1-3
JuckperHnoe (1ugpoBoe) npeacTaBjieHue TEKCTOBOM, rpauiecKoii, 3ByKOBOH HH(pOpMaLIUK U
BuAeonHpopMannu
Llesin 3aHATHSA: 3aKPEIUTh YMEHUE KOIUPOBAHUS U JCKOJUPOBAHUS HHPOPMALUH, IIH(PPOBAHUS U
nemuppoBaHus JaHHBIX; H3yYUTh CIIOCOOBI IPECTABICHUS TEKCTOBOM, TPapHUECKOM, 3ByKOBOM
nH(bOpMaNKU ¥ BUACONHPOPMALIUH.
OoopynoBanue, nporpammuoe odecnevenue: [1K, OC Windows

Meroanyeckue peKoMeHAalMU
Teopernyeckue cBeleHUs

Iugpp e3aps, Takxe U3BeCTHBIM Kak mupp casura, xox Lesaps nmu casur Ilezaps — oauMH U3 caMbIX
MPOCTHIX ¥ HarboJIee MUPOKO U3BECTHBIX METOMIOB M (POBAHUSI.
Mudp Lezaps — sTo BUA mWHUdpa MOJICTAHOBKH, B KOTOPOM Ka)</Iblii CHMBOJI B OTKPBITOM TEKCTE 3aMEHSETCS
CHMBOJIOM, HaXOJAIIMMCS Ha HEKOTOPOM TIOCTOSIHHOM 4YHCJIEC TIO3WIM JIeBee WM TpaBee HEro B andaBHTe.
Hanpumep, B mmgpe co casurom Bipaso Ha 3, A Obiia Obl 3ameHeHa Ha [, b craner J], u Tak nanee.
udp HazBan B uyecTh puMckoro ummeparopa [as FOnums Ileszapsi, MCIIONB30BABIIErO €ro sl CEKPETHON
TIEPENUCKN CO CBOUMHU I'eHepaslaMu.
ar mmdpoanus, BemonHseMbiii mmdpom Llezaps, dacto BKIOUaercs Kak 4acTh Oojee CIOXKHBIX CXEM,
Takux Kak mmbp BrkeHnepa, m Bc€ emé mMeer coBpeMeHHoe mpuiioxkenue B cucreme ROT13. Kak u Bce
MoHoandasutHele TMbpbl, tmpp Llesaps yerko B3mamblBaeTcsi W HE HMEET NPAKTHYECKH HHUKAKOTO
MIPUMEHEHHS Ha MPAKTHKE.
Mludpp Bukenepa — wmerox mnonuandaBuTHOrO IUGPOBaHUs OYKBEHHOTO TEKCTAa C HCIIONL30BAHUEM
KIIIOYEBOI'0 CJIOBa. JTOT METOoJ| sIBJsieTcsl mpoctod (opmoli MHoroandaBuTHON 3aMeHbl. MeTon mpoct Juis
TMOHMMAaHUS M PeaTU3allii, OH SIBIIETCS HEAOCTYITHBIM JUIS MMPOCTHIX METOJIOB KPUITOAHAIN3A.
KoaupoBanne undopmannu. KoaupoBanue wHOpManmm — 3T0 mporecc (GOPMUPOBAHUS ONPEEICHHOTO
HpeAcTaBIeHUs HH(OPMALIUH.
B OGonee y3koMm cMmbIcie IOJ TEPMUHOM «KOAMPOBAHME» YacTO IOHUMAIOT IIEPEXo] OT OJHOM (opMel
MpeaCTaBJIeHUsT HHPOPMAILIMU K APYroi, Oosiee yA00HOU IS XpaHEHHMsI, Tepeadn Wi 00paboTKH.

Conep:xanue padoThbI:
3aganue 1. llludpoBanne TaHHBIX

1. HIudpsl 3amenbl. Kaxxaas OykBa andasuta MOXKeT OBITh 3aMeHEHa JIFOOBIM YHCIIOM U3
COOTBETCTBYIOIIET'0 CTOIOWKA KOAMPOBOYHOMN TaOIHIIBL.

Als[erlafelx|3[n[k|n|m[H|o]|n]Pr
21|37 |14 |22 | 01|24 |62 |73 |46 23|12 08|27 |53]35]04
40 |26 [63 |47 [31[83 88|30 (02 0172|3277 686044

10003 |71|82|15|70|11|55|80|69|38|61|54|09| 84|45

C |T |Y | | X |U |4 |W|W|Db |bl |b |3 | |7
20 [ 13 |59 (25 |75 |43 |19 |29 |06 [65 |74 |48 |36 |28 [ 16
52 |39 |07 |49 |33 |85 |58 | 80 | 50 | 34 | 17 |56 |78 | 64 | 41
89 |67 |93 (76 |18 |51 |87 |66 [B1 |92 |42 |79 | 86 | 05 | 57

Kaxue coobmiennst 3aK0IupoBaHbI C TIOMOIIBIO 3TOW TaOIHIIHI?

16 |55 |54 |10 |69 |09 |61 |89 |29 |90 |49 |44 [10 |08 |02 |73 |21 [32 |B3 |54 |74
41 |55 |77 |10 |23 |68 |08 |20 |66 |90 |76 |44 |21 |61 |90 |55 |21 |61 |83 |54 |42
57 |30 {27 [10 |91 |68 [32 |20 |80 |02 |49 |45 |40 [32 |46 |55 (40 |08 |83 |27 |17

2. IMudp Hezapsa. Otor mudp peanusyer clieayrolue mpeodpa3oBaHus TEKCTa: Kaxkaast OykBa
HCXOJHOT0 TEKCTa 3aMEHSIETCS CIIeAyIoIIel mocie Hee OyKBOH B ajdaBuTe, KOTOPHIA CUUTAETCSA HAMCAHHBIM
0 KpYTYy.

3ananue. Mcnons3ys mmdp Llesaps, 3ammdposarts crnenyronryio gpasy: Jeay BpeMsi — notexe yac

3. [Tpu momommm mmdpa Bukenepa 3ammdposats TekeT «Ilonnandasurnas 3amenay. Kirou: «1ndp»

3aganne No2.
C momorpio G1aKKOBOH a30yKu pactudpyiTe clieayroiiee cooomeHne


https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80_%D0%BF%D0%BE%D0%B4%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D0%B2%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%84%D0%B0%D0%B2%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%AE%D0%BB%D0%B8%D0%B9_%D0%A6%D0%B5%D0%B7%D0%B0%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80_%D0%92%D0%B8%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/ROT13
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D0%BE%D0%B9_%D0%B7%D0%B0%D0%BC%D0%B5%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7

i 2 27 - |l

B P'n»l-‘l”- =
»yn'|-> *

<] |

-|(I

A IS [ | |

B | | JFﬁ"'

!S’z Cumson |
- € i ¥ 0|
® ™ & £ <

2+ X o U

e p om Q3

$2  Apyrve cuMeoAkl..

3aganue Ne3

Pacmmudpyiite cienyromue cioBa u
OTIPE/ICITUTE TPABUIIO KOJIUPOBAHHUS:
EPABIIIH, YMBI3AK,
AIITHPPHU, PKIETN.

3analme Ne4, Hcnonwp3yss Tabnuily CHMBOJIOB, 3amHcaTh
MOCJICIOBATEIbHOCTh JICCATHYHBIX YHUCIOBBIX KOJOB B KomupoBke Windows mas ceoux DUO.
Tabnuua cumBOJIOB oTOOpaxkaercss B pemaktope MSWord ¢ momoripio KOMaHIBI: BKJIaJKa
Bcmaesxka— Cumeon— /lpyzue cumeonwt

1

[A[E &3] n r'rv H|o[m[P[<
_xr\Tm'muuvl DB EERE

e | g [l
| | | |

[7 %)

£[2[z|z][*||#|p|a

B mone HHlpugpm Bwvidupacte TimesNewRoman, B mojie u3 BoiOMpaeTe kupruinna. Hampumep, s
OYKBBI «A» (pycCKO# 3arjaBHOM) KoJ 3HaKa— 192.

Ipumep:
n B A |H O |B A |P T |[E |M
200 | 194 | 192 | 205 | 206 | 194 192 | 208 | 210 | 197 | 204
I E T P (0) B n |4
207 | 197 | 210 | 208 | 206 | 194 | 200 | 215

3apanme NeS5. Hcrnonb3ys cranmaptayro mnporpammy bJIOKHOT, onpenenuth, Kakas (paza B
koaupoBke Windows 3a7iaHa ocie10BaTeIbHOCTHIO YHUCIOBBIX KOJIOB U MPOJOJDKUTE KOJ. 3allyCTUTD
BJIOKHOT. C noMompl0 JOTOJHUTEIRHON IU(POBON KiIaBUATYphl NMpU HaxaToW kimaBumie ALT
BBECTH KOJ, OTIYCTUTh KiaBuiry ALT. B nokymeHTe nosiBUTHCS COOTBETCTBYIOLIUI CUMBOJL

0255 0243 | 0247 | 0243

0241

0252

0226

0195 | 0207 | 0202 0237 | 0224

0239 | 0229 | 0240

0226

0238

0236

0234

0243 | 0240 | 0241 | 0229

3ananue Ne6. OTBeTUTH HA BONPOCHI:
Kaxue Buner uapopmaryn Ber 3Haere?
[IpuBeauTe mpUMepsl aHAIOTOBOTO MpeAcTaBleHus rpadudeckoil HHPOpMAaIUH.

Yto Takoe MUKCEIhb?

[lepeuncnure eAMHUIIBI U3MEPEHUS UH(GOPMAITUH.
Kakum xonom kogupyertcst kpacHsblil 1Bet? 3eneHsiii? Kpacubiit? YepHbrii?

Kakue 3ByKoBbI€ (hopMaThl BB 3HAaETE?
Kakue 3tansl KoaupoBaHus BUCOMH(GOPMAIIUK BaM U3BECTHBI?
Kakue ¢opmats! Buzieo ¢aitioB Bbl 3HaeTe?

1
2
3
4
5
6. YeMm oTnnuaercsa HerepLIBHLII’I CUT'HaJI OT ,I[I/ICerTHOFO?
7
8
9.
3

aganme Ne7. Coesath BHIBOJ 0 MPOJCJAHHON NMPAKTU4YEeCKO# padoTe.



IpakTuyeckas padora Ne 4-6
Cxopoctb nepeaaun nHGpopmManumn

Ienu 3aHATHSA: 3aKPENUTH 3HAHUS O CKOPOCTH Tiepeadu HHPOpMaIuu
OoopynoBanue, nporpammuoe odecnevenue: [1K, OC Windows

MeTozm'{ecKne PECKOMEHIAINN
3amanue. 3amoTHUTE MMPOTYCKHU B TAOIUIIS, HAXO/Is 3HAYCHHS CKOPOCTH, BPEMEHH,
o0beM nepeaBaeMoro ¢aina. Yka3zaTb eIMHULIBI U3MEPEHUS.

| — 06BEM epegaBaemoro daiina

V — cKOpOCTh

T — Bpems
v t I
dopmyna v=i t=l I=v=xt
t v
1. 10 out/c 12¢
2. 2¢ 18006aiT
3. 20 Koat 320Ko0ur
4, 10 out/c 3MuH
5. 2,5MuH 3000aiT
6. 2048 Kout/c 4K0aut

3amanue. 3anoIHUTE MPOMYCKH B TaOIUIIE, HAXOs 3HAYCHUST CKOPOCTH, BpEMEHH,
o0BeM mepenaBaemMoro (aiina. Yka3arh eJUHHUIB H3MEPECHHUS.
| — 00BEM IepegaBaemoro daiina

V — cKOpOoCTh

T — Bpems
v t I
dopmyiia v=i t=i [ =vxt
t v
1. 10 6ut/c 12¢
2. 2¢ 1800aiit
3. 20 Koaiit 320Ko6ur
4, 10 6ut/c 3MHUH
5. 2,5MuH 30006aiT
6. 2048 Kowut/c 4KoOauT




Pemenue 3apau.

3amaua 1.Ckopocts nepenauu nanHbix yepe3 ADSL-coemunenue paBua 256000 Out/c.
[Tepenaua ¢aiina yepe3 JaHHOE coeAMHEHUE 3aHsUIa 16 cekyna. Onpenenute pa3Mep NepeaHHOTo
¢aitna B KOaiT.

Hano:

v = 256000 6ut/c

t=16c

Haiiru: 1 (KGaiir) - ?

Pemenue:

v = 256000 6ut/c = 256 * 1000 Gut/c =256 * 8 * 125 Gur/c = 28 + 2% « 125 Gur/c = 2! « 125 6ur/c
t=16c=2%c

| = vt 1 =2 ¢ 125 ¢« 24 Gur = 2% « 125 6ur = 2« 125/ (23 . 210) K6aiir = 22 « 125 K6aiit = 500
Koaiit

Otgert: 500 Ko6aiir.

3agaua 2. ®daiin pasmepom 16 KoOaiit mepemaeTcs depe3 HEKOTOPOE COCAWHEHHE CO
ckopocthio 512 Oaiit B cekyHmy. Ompenenure pasmep ¢aitma (B KOaidT), KOTOpBI MOXXHO
mepeaaTh 3a TO K€ BPEMs 4epe3 Apyroe COeIMHEHHE CO CKOPOCThio 512 6uT B cekyHay. B oTBeTe
YKaXUTE OJHO YUCII0 — pa3Mep (aiina B OaiiTax. EAMHUITEI H3MEpEeHHs TTHCcaTh HE HYKHO.

Jlano:
I1 = 16 KGaiiT
v1 =512 Gaiit/c
Vo = 512 6ut/c
ti=t

Haiitu: I>(6aii) - ?

Pemienue:

I, = 16 K6aiir = 2% « 210 « 23 = 217 Gt

v1 = 512 6Gaiir/c = 2° « 23 Gur/c = 2'2 Gur/c

Vo = 512 6ut/c = 2° 6ut/c
I=vett=1/v,t,=27/22¢c=2%¢c, tp=t; = 2%¢,

I, = 29 ¢ 25 = 214 Gyt = 214/ 23 GaiiT = 21 Gaiit = 219 » 2 GaiiT = 1024 « 2 6aiit = 2048

OauT



Otsert: 2048

MatrepuaJibl 151 CAMOCTOATEJIbHOM Pad0ThHI yYalIUXCH.

Martepuansl JUisl cCaMOCTOSTENBHON padOThl yJalluxcsl NpeCTaBlIEHbl B BUJIE 33/1a4 B TpeEX
BapHaHTax.

1 Bapuanr.

1. @aiin pasmepom 64 Kobaiit nepenaéres uepe3 HEKOTOPOE COSAMHEHNE CO cKopocThio 1024 out
B cekyHay. Onpenenure pazmep Qaitna (B KO6aiT), KOTOpbIii MOXKHO MepeaaTh 3a TO K€ Bpemsi
gyepe3 Ipyroe COeTMHEHNE CO CKOPOCThI0 256 OUT B CeKyHIy. B oTBeTe yKakuTe OJJHO YHUCIIO
— pa3mep (daiina B K6aiit. EnuauIer uamMepeHus nmucath He Hy)kHO. OTBet: 16.

2. @aiin pazmepoM 1000 KbaiiT nmepenaérest uepe3 HEKOTOPOE COSNMHEHHE B TeUeHUE | MUHYTHI.
Omnpenenure pazmep daitna (B KG6ailT), KoTOphIif MOKHO IIEpeaTh 4epe3 3TO coenHeHue 3a 36
ceKyHZ. B oTBere ykaxute oqHO uyucio — pasMep ¢aitna B Kbaiir. Enqununmsl nsmepeHus
nucatb He HyxHO. OtBeT: 600.

3. Mogem nepenan 15I'6aiiT napopmarmu 3a 32 MuHYTHI. C KaKOi CKOPOCTHIO MOJIEM TIepeacT
nHpopManuoo. 3HaUYeHne CKOPOCTH 3anucath B Mout/c. OTBet: 64

4, daitn pazmepom 2 Mbaiita mepemaércs uepe3 HEKOTOpoe COeAMHEHHE 3a 16 cexyH.
Omnpenenure BpeMsi B CEKyHaX, 32 KOTOPOE MOXKHO NepeaaTh Yepe3 TO K€ caMoe COeIMHEHUE
(aiin pazmepom 4096 Koaiit. B oTBeTe yKakuTe TOIBKO YMCIO CeKyHA. EMUHUIIBEI m3MepeHus

nucatb He Hy)kHO. OTBeT: 32.

2 BapHaHT.

1. ®aiin pazmepom 100 KbGaiiT nepenaéres uepe3 HEKOTOPOE COSAMHEHUE CO CKOPOCThIO 1536 OuT
B cekyHay. Onpenenure pazmep daitna (B KO6aiT), KOTOphIii MOYKHO MepeaaTh 3a TO K€ BpeMs
yepes Apyroe COeAMHEHHUE CO CKOPOCThIO /68 OUT B cekyHIy. B oTBeTe yKaxxuTe OJHO YHCIIO
— pa3mep ¢aiina B Kbaiit. Enunuisl uamepenus nucats He Hy>kHO. OtBet: 50.

2. @aiin pazmepom 4000 KbaiiT nepenaéres yepe3 HEKOTOPOE COSTMHEHHE B TeUeHUE | MUHYTHI.
Omnpenenure pazmep daiina (B K6aiiT), KOTOphIii MOKHO TepeaaTh yepes3 3TO CoeTuHEeHHe 3a 45
cekyH1. B oTBere ykaxkure ofHO uucio — pasMmep (aitna B KoOaiit. Equnuiel nu3mepenus
nucath He HyxkHO. OtBeT: 3000

3. KaxkoBa cpenHsisi CKOpOCTh Nepeauu JaHHbIX (B OUT/C), ecnu ¢aitn pasmepom 250 KbaiiT 6611
nepenas 3a 16 c. Oreer: 128000

4. @aiin pazmepom 8 MOailr mnepemaércs uepe3 HEKOTOpoe coenuHeHue 3a 128 cexyHn.
Omnpenenure BpeMsl B CEKYHAAX, 3@ KOTOPOE MOYKHO IEPENaTh YEPE3 TO K€ CAMOE COEINHEHUE
¢aiin pazmepom 4096 KobaiiT. B oTBeTe ykaxkute TOIBKO YUCIO CeKYHA. EAMHUIBI H3MepeHHs

nucatb He Hy)kHO. OTBeT: 64.



3 BapuaHr.

daiin pazmepom 160 Kbaiit nepenarest uepe3 HEKOTOPOe COSTUHEHHE CO CKOPOCThIo 2048 out
B cexyHxy. Onpenenure pasmep daiina (B KOailT), KOTOpbIii MOKHO MEpeaaTh 3a TO ke BpeMs
gyepe3 Ipyroe CoeIMHEeHne cO CKOPOCThI0 768 OUT B cekyHny. B oTBeTe yKakuTe OJJHO YHUCIIO
— pa3mep (aiina B Ko6aiit. Enuauier uamMepenus nucath He Hy)kHO. OtBet: 60.

®aiin pazmepom 5000 KobaiiT nepenga€rest uepe3 HEKOTOPOE COCIMHEHHUE B TEUCHUE 2 MUHYT.
Omnpenenure pazmep daiina (B KOaiT), KOTOPBI MOXKHO TIepeiaTh Yepe3 ITO CoeAUHEHuE 3a 48
cekyHJ. B oTBere ykaxkure omHO uymcio — pasMep Qaiina B KOaiT. EnuHHUIBI H3MepeHuUs
nucath He HyxHO. OtBet: 1310.

KaxoBa ckopocth mepenaun uHbOpMaIMK yepe3 coeauHeHue (B OWT/C), ecliu Jyisl mepeaaqu
(aiina, pasmepom 5 Kbaiit, Ha 310 OBIT0 3aTpaueHo 40 c¢. Oteet: 1024

daitn pasmepom 3 Moaiita mepenaéres 4yepe3 HEKOTOPOE COCAMHEHHWE 3a 2 MUHYTHI.
Omnpenenute Bpems (B CEKyHIaX), 32 KOTOPOE MOXHO TEpeaaTh yepe3 dTO Ke COeNuHEeHHe 4
Mbaiita. B oTBeTe ykaxuTe OJHO YHUCIO — KOJMYECTBO CEKYH]. EMMHUIIBI M3MEpEeHUs MUcaTh

He HykHO. OtBeT: 160.



IIpakTuyeckas padora Ne 7-9
Hcnonb3oBanue onucanus (MH(pOPMaLMOHHON MO/Ie/IN) B Ipolecce 00LeHHs, MPAKTHYeCKOM
AeATeJIbHOCTH, HCCJIeJOBAHUSA
Lesn 3aHATHUSI: HAYYUTHCS TIOJBH30BATHCA OOpa30BATENBHBIMH HMH(GOPMAIIMOHHBIMH pECypcami,
MCKaTh HY)KHYIO HH(POPMAIIHIO C UX TOMOIIBIO;
OoopynoBanue, nporpammuoe odecnevenue: [TK, OC Windows.
MeToanyeckue peKOMeH AU
[Tonsarue «uHpOopMarmonnoro pecypca oduiectsay (MPO) siBisieTcss oAHUM M3 KIFOYEBBIX MOHSATUN
counanbHo MHpopmaruku. Illupokoe ucnonb3oBaHHE 3TOTO MOHSTHS HAayalloCh IOCIE BBIXOJA B
1984 ronmy xuurm I'pomoBa I'.P. «HammonampHble WH(POPMALMOHHBIE PECYPCHI: MPOOIEMBI
MIPOMBIIIJIEHHON SKCIUTyaTallum.
«MHbOpMAIMOHHBIN pecypc— 3TO 3HAHHUSA, MPEACTABICHHBIE B IPOSKTHOH (hopme»,— Takoe KpaTKoe U
HEZ0CTAaTOYHO CTPOroe ornpeaenaeHue Oblo npeanoxeHo npodeccopom FO.M. Kanbiruasim.
Takum 00pa3oM, HHPOPMAIMOHHBIE PECYPChI— 3TO 3HAHMS, MOATOTOBJIEHHbIE JUIS LEI€CO00pa3HOro
COLIMAJIHOTO HCIIOJIb30BAHHUS.
[Tonsarue PO, HakoIIEHHBIX B OOIIECTBE 3HAHMI, MOXKET OBITh PACCMOTPEHO B Y3KOM M IIMPOKOM
CMBICJIE CJIOBA.
NPO B y3KOM cMbICIIE CJIOBa— 3TO 3HAHUS, YXE€ TOTOBbIE IS LEIeCO00pa3HOro COLUAIBHOTO
WCI0JIb30BAHUS, TO €CTh OTUYKJICHHbIE OT HOCUTENEH 1 MaTepralu30BaHHbIE 3HAHUSL.
PO B mmpokoM CMBICTIE CJIOBa BKIFOYAIOT B CEOsI BCE OTUYKJIEHHBIE OT HOCUTEJIEH 1 BKIIOYEHHBIC B
nH(OPMALMOHHBIH OOMEH 3HaHMS, CYLIECTBYIOIIME KaK B YCTHOM, TaKk M B MaTepUAIN30BAHHOMN
dbopwme.
[Tonsitue pecypc onpenensercs B CinoBape pycckoro szpika C.M. OxeroBa kak 3amac, ICTOYHHK Y€ro-
HUOY/Ib.
Uro xe KacaeTcsi uHpOpMayUOHHbIX pecypcos, TO 3TO MOHSATHE SIBJISIETCS CPaBHUTEIHHO HOBBIM. OHO
elle TOJbKO HAYMHAEeT BXOJIUTh B JKU3Hb COBPEMEHHOIO OOIIECTBAa, XOTSI B IOCIEAHHUE TOMbI
CTaHOBUTCA Bce Oosiee ynmoTpeOUTEIbHBIM HE TOJILKO B HAY4YHOM JUTEpaType, HO U B OOIIECTBEHHO-
MOJIUTUYECKON nesTenbHoCTH. [IpuunHoit 3TOr0, 6€3YyCII0OBHO, SBIsSETCS riao0anbHas HHPOpMATH3ALMS
o0mecTBa, B KOTOPOM Bce OOJIbIIIE HAYMHAET OCO3HABATHCSA 0CO00 BaKHAs POJIb MHPOPMAIUH U
HAay4YHBIX 3HAHUH.
Hna  knaccuguxayuu ungopmayuonHvlx pecypcogd MOTYT ObIThb HCIOJIb30BaHbl CIHEIYIOIMIUE HUX
HauboJiee BaKHbIE TapaMeTPhI:

> TEMaTHUKa XpaHsIIeics B HUX HHQOpMaIum;

> dbopma coOCTBEHHOCTH — TocyaapcTBeHHas (denepanbHas, cyOwbekra (denepamum,
MYHHUITUTIAIbHAS ), OOIIECTBEHHBIX OPTaHU3aIid, aKIHOHEPHAs!, YAaCTHAS;

> JOCTYITHOCTh HH(OPMAIK — OTKPBITAsI, 3aKPhITast, KOH(PUICHIINATbHAS;

> MPUHAJISKHOCTh K ONPEACICHHON NH(POPMAIIMOHHOM cUcTeMe — OMOIMOTEYHOM,— apXUBHOIA,
HAyYHO-TEXHHYECKOU;

> UCTOYHUK MHpopManuu — opunmansHas uHpopmanus, nyonukanuun B8 CMU, cratuctuyeckas
OTYETHOCTD, PE3YJIbTAThI COIIMOJIOTUYCCKUX UCCIICIOBAHUIA;

> Ha3HAYCHUE W XapaKTep UCIOJb30BaHUS HMHPOPMAIMM — MAacCOBOE pErHOHAIBHOE,
BEJJIOMCTBEHHOE;

> dopma  mpexacraBieHus ~— uUHbopManmuu  —  TEeKCTOBas, uudpoBas, rpaduueckas,
MyIbTUMEINIHAS,

> BUJT HOCUTENSI UH(OpMAaLIUK — OyMaXKHBIN, DIEKTPOHHBIH.

[lon oé6pazoeamenvnvimu ungopmayuonnvimu pecypcamMu Mbl OyAeM TOHHMATh TEKCTOBYIO,
rpadpuyeckyro W MYIbTUMEIUHHYIO WHGOPMALMIO, a TakKe HCIHOJHSAEMbIE MPOTrpamMMBbl
(mucTpuOyTUBBI), TO €CTh AJIEKTPOHHBIE PECYpPChl, CO3[JaHHBIE CHEIHAIbHO MJS WCIOJb30BAHHUS B
mporiecce oOydeHUs Ha OMpEACNEHHOW CTyNMeHW OO0pa30BaHWsS U JUISl OMpPENETICHHON MNpeaMEeTHOU
oOJacTu.

[Ipu pabote ¢ oOpa3oBaTeNbHBIMH PEeCypCaMU MOSBISIOTCS TaKUe MOHATHS, KaK cyObekm U 00beKm
aTuX pecypcoB. Kraccudukamuio cyObeKTOB WHOOPMAIMOHHOW JEATEIHHOCTH MPOU3BENEM
CIIETYIOIIUM 00pa3zoM:

> CyOBEKT, co3aaroluii 00BEKThl (BCE IMOJIB30BATEIN O0Pa30BATENBHOM CHCTEMBI- MPEIo/ aBaTeb,
CTYJIEHT);



> CYOBEKT, UCIIOJIBb3YIONINI 0OBEKTHI (BCE MOJIB30BATEIH 00Pa30BATEIILHON CUCTEMBI);

> CYOBEKT, aJIMUHUCTPHUPYIOMUNA OOBEKTHI, TO €CTh 00ECIeUNBAIONINI Cpey paboThl ¢ 0ObEKTaMHU

IPYruX CyObEKTOB (aAMHUHUCTPATOPHI CETH);

> CyOBEKT, KOHTPOJHPYIOIIHA UCTIOJIb30BAHNE 0OBEKTOB CYyOBEKTaMU (MHKEHEPHI).

K 06pa3oBarenbHBIM 3JIEKTPOHHBIM PECypcaM MOXKHO OTHECTH:

> ydeOHbIe MaTepuabl (AEKTPOHHbBIE YUeOHUKH, ydeOHbIe TocoOus, pedeparsl, AUIIIOMBI),
y4eOHO-METOANYECKHE MaTePHAaIIbI (JJIEKTPOHHBIE METOIMKH, Y4€OHBIE TPOTPaMMBbI),
Hay4YHO-METOJAMYECKUE (IUCCepTalluu, KaHIuJaTCKIe paboThl),

JIOTIOJTHUTEIbHBIE TEKCTOBbBIE U UJUTIOCTPATUBHBIE MaTepUalbl (JJaOOpaToOpHbIE padOTHhI, JIEKIUH),
CUCTEMbI TECTUPOBAHMUSI (TECThI— AIEKTPOHHASI IPOBEPKA 3HAHUI),

AJIEKTPOHHBIE TIOJIHOTEKCTOBBIE OMOIUOTEKH;

AIIEKTPOHHBIE TIEPUOJMUECKUE U3IaHMsI cepbl 00pa30BaHUS;

AJIEKTPOHHBIE OTJIaBJICHUS U AaHHOTAIUU CTaTe NepuoIuuecKux u3ganuil cepsl oOpasoBaHuUs,
AJIEKTPOHHBIE APXUBBI BHIITYCKOB.

YVVVYVYVYVYVYVYVY

Coaep:xkanue padoThbi:
3AJIAHHME 1
1. 3arpy3ure UHTEpHET.
2. B cTpoke moncka BBeauTe (paszy «KaTajor 00pazoBaTeIbHBIX PECYPCOBY.
3. Ilepeuncnure, Kakue pas3ziesibl BKIIOUAIOT B cebs oOpa3oBarTensHble pecypesl cetn MuTepHer. 1.

2.

3.
12.
4. OxapakTepusyiTe JI00bIe TpU
Ha3Banmue XapakTepucTuKa
3AIAHHUE 2

C moMotipi0 YHHUBEPCAIBHOTO CIPABOYHUKA-IHIIMKIIONICIUNY HAWINTE OTBETHI HAa CIICIYIOITNE
BOITPOCHI:

Bonpoc OTtBeTt

1) yraorcume epemsi ymeepacoenus pueopuancko20 KaieHoapsi

2) Kaxkos ouamemp nvlAUHKU

3) yradicume cmepmenvHbulil ypo8eHs 36YKa

4) kaxkoea memnepamypa KuneHus Jcenesd

5) kakosa memnepamypa niasienus Hooa

6) yrasicume ckopocmov o6pawenus 3emau sokpye Conrnya

7) kakosa macca 3emnu

8) kaxas 2opa 6 Ascmpanuu A615emMcs Camoll 8blCOKOL

9) oatime xapaxmepucmuxy Hapooa Kamna

10) yraowcume 2001 npasnenus Heana 111

11) yrastcume 200v1 npasnenus Examepunoi |1

12) yrasicume 200v1 npasnenus Heana IV

13) ykaorcume 20061 npaenenus Xpywesa H.C.

14) 6 kaxom 200y 6win uz06pemen nepavlil OepessHHbIIL 6el0CUNEO

3AJIAHHUE 3. OTBeThTE HA BONPOCHI

1. Yrto Bl nonnmaete moj nHGOpPMAIIMOHHBIMU pecypcaMu?

2. [lepeuncnure napameTpsl A Kiaccuuxanuu HHGOPMALMOHHBIX PECYPCOB.
3. UTo moHUMaIOT 1Mo 00pa3oBaTeNbHBIMU HH()OPMAIIMOHHBIMU pecypcamu?

4. Yto MOXHO OTHECTH K 00pa30BaTeNbHBIM JIEKTPOHHBIM pecypcam?

3AJIAHHUE 4. CnenaiiTe BbIBOJ 0 MPO/IeJIaHHOI padoTe



Ne 5 Hcnonp30BaHue cpejl UMUTAIIMOHHOTO MOJEIMPOBAaHUS (BUPTYaJIbHBIX J1abopaTopuii) 1uis
MIPOBEACHUST KOMITBIOTEPHOTO SKCIIEPUMEHTA B y4eOHO NesITeTbHOCTH



IpakTuyeckas padora Ne 10-12
Hcnoab30BaHne cpe MMUTAIMOHHOIO MO/IeJIMPOBaHNs (BUPTYaIbLHBIX J1a0opaTopuii) s
NpOBeJeHUs] KOMIIBIOTEPHOI'0 IKCIIEPMMEHTA B y4eOHOii 1eTeJIbHOCTH

Henn 3ansaTusa: O3HAKOMUTH YYEHUKOB C OCHOBHBIMU HOHATHUSMHU TEMBI: BBIYUCIIUTEIbHbBIE
BO3MOYHOCTH KOMIIbIOTEPA, HA3HAUEHUE MATEMAaTUUYECKUX MOJIEJIEN, KOMIIBIOTEPHAs MaTeMaTHYeCKast
MO/I€JIb, BBIYUCIIUTEIbHBIN 3KCIIEPUMEHT, YIIPABJICHUE HA OCHOBE MOJIENIEH, IMUTAllUOHHOE
MO/IeTUPOBaHNE, 00BEKTHO-HH(POPMAITHOHHBIE MOJCIIH;

POopMHUPOBAHHE CAMOCTOSTENIBHOCTH U OTBETCTBEHHOCTH IIPU U3YYEHUH HOBOI'O MaTepurala,
BOCIIUTaHHE HH()OPMALIMOHHON KYJIbTYPhl y yYaIIUXCS;

Pa3BuTh ymeHue onpenensaTh U aHaIM3UpOBaTh 00beM HHPOPMALUU
Oo0opynoBanue, nporpammuoe odecneuvenue: [TK, OC Windows

MeToauueckue PE€KOMEHIAUU

CoBpeMeHHBIM HHCTPYMEHTOM [JI1 HWH(OPMALMOHHOIO MOAETHPOBAHUS
sBJsieTcsl KoMnbloTep. KoHeuHO, HA KOMIIbIOTEpE MOXHO MHCATh TEKCTHI (CTPOUTH
BepOasibHbIE MOJENN), PUCOBATH KapThl M CXEeMbl (rpaduyecKkue MOJeNu), CTPOUTH
Tabnuubl (Tabnuuneie Moxaenu). Ho mpu TakoM MCHONB30BaHUM KOMIIBIOTEPA B
MOJIETMPOBAHUH €TI0 BO3MOKHOCTH MIPOSBIISIIOTCS HE B TTOJIHOM Mepe.

Jlist MoJenupoBaHUS HAa KOMIBIOTEPE TIJIABHOW SABISIETCS €ro CIOCOOHOCTh K
obicTpoMy cueTy. CoBpeMeHHble KOMNBIOTEPbI CYUTAKT CO CKOPOCTAMHM B COTHH
THICAY, MUJIJIMOHBI M 1a7Ke MIJLUIHAP/bI ONIEPALMH B CEKYH]Y.

YuuThIBas, 4TO pPacyeThl MPOM3BOIATCS Haa MHOro3HauHbiMU yuciamu (10-20
JECATUYHBIX LU(DpP), BBIYUCIUTENHHBIE BO3MOXKHOCTH KOMIbIOTEpa (DPEHOMEHANbHBI.
OTH BO3MOXKHOCTH MPOSIBIISIOTCS, MIPEKIE BCETO, IPU KOMITBIOTEPHOM MaTEMATHYECKOM
MOJEINPOBAHHH.

JIJIl 4ero Hy>KHbl MaTeMaTHYeCKHe MOJEJIN

MHorue npouecchl, IMPOUCXOIAIINE B NPUPOJAE, TEXHUKE, SKOHOMUUYECKUX U
COLMAJIBHBIX CUCTEMAaX, OMUCHIBAIOTCS CJIIOKHBIMU MAaTEMAaTUUYECKUMU COOTHOLICHUSIMH.
OT0 MOTyT OBITH YypaBHEHHUS, CHCTEMbl YpPaBHEHHI, CHUCTEMbl HEPaBEHCTB W TIp.,
KOTOpPBIE ABJSTCH MATEMATHYECKUMHU MOAECJISMH ONMUCHIBAEMbIX IIPOLECCOB.

{ MareMaTnyeckasi MOAeJIb — 3TO ONMCAHUE MOACJUPYEMOIo MPoLecca Ha
SI3bIKE MATEeMATHKH.

B npexxnue BpemeHa, 10 mosiBieHuss DBM, ydyeHble CTpEeMWIHCh CO3JaBaTh TAKUE
MaTeMaTU4eCKUe MOJENH, KOTOPblE MOXXHO OBUIO Obl MPOCUYUTATH BPYUHYIO HIIH C
IMOMOIIBK) HECJIOKHBIX BBIUUCIUTEIBHBIX MEXaHU3MOB. [loaTomy MaremaTmyeckue
MoJeNnd OBITM OTHOCHTENBHO MpOCThIMH. Ho mpocTas mMomens HE Bceraa XOpOIIo
omuchiBaeT mporecc. OmuOKa pacyeToB MO TAKOW MOJIETH MOXKET OBITh CIUIIKOM
OOJIBIION U MOJHOCTBhIO 0OECUEHUTD PE3yJIbTaT.

Eme B XVIII-XIX Bekax yueHble-MaTEeMaTUKHU HAYaJId U300pEeTaTh METO/AbI PEIICHHUS
TaKMX MAaTEMATUYECKUX 3a/a4, KOTOPHIE HE y/IaBaJOCh PEIINTh TOYHO, aHAIUTHYECKHU.
Hanpumep, BbI 3HaeTe, 4TO KBAIPATHOE YPABHEHUE BCErAa MOKHO PELIUTH TOYHO, & BOT



KyOM4eckoe — YK€ He Bcerga. Takue MEeTOJlbl Ha3bIBAIOTCS YMCICHHBIMM METOJAMH.
OHu cBomAT pemieHre J00i 3agaud K MOCIEI0BAaTENIbHOCTH apHU(PMETHUECKUX
onepauuil. Ho 3Ta nenouka apu@METHUECKUX BBIUMCICHUH MOXKET OBbITh OYEHBb
JIMHHOM. W 4eM TouHee Mbl XOTUM IMOIYYUTh PELIEHUE, TEM OHA JITTMHHEE.

MoskeT oKazaTbCs, 4YTO JUIS PEIICHUS CIOKHOW 3aJadyd YHCICHHBIM METOIOM
y4eHOMY MOTpeOyeTcsl BCSA KU3Hb. A MOXKET W 3TOro He xBaTUTh! M Kakoil cMmbIci,
HanpuUMep, HAYMHATh pacdeT MPOrHO3a MOTObl Ha 3aBTPAIIHUNA J€Hb, €CIU AJIS STOTO
noTpedyeTcst HECKOJIbKO JIET paboThI?

KomnbloTepHasi MaTeMaTH4ecKasi Mojielb

[losiBneHue KOMIBIOTEPOB CHSIO 3TU MpoOsieMbl. CTano BO3MOXKHBIM NPOBOAUTH
pacyeTsl CJOKHBIX MATEMATHYECKMX MoJeJiel 3a npuemJiemoe Bpems. Hanpumep,
paccuuTaTh MOroAy Ha 3aBTpAIlHUN JI€Hb O €ro HACTYIUICHHWsS. YUEHBbIE INepecTalu
ce0s1 OrpaHUYMBATh B CJIOKHOCTHU CO3/IaBAEMbIX MaTEeMaTUUYECKUX MOJIEJeH, moiarasch
Ha OBICTPOIEHCTBHE KOMITBIOTEPOB.

(KOMHmeepHaﬂ MareMaTtuyeckassi MojaeJdb — 3TO0 TMPorpamMma,
peanu3ylomiasi  pacyeTrbl COCTOSIHMST  MOJEJHPYeMOM CHCTeMbI 1O  ee
MaTeMaTH4YeCKOH MOJeJIH.

YT10 TaK0e BHIYUCIUTEIbHBIN IKCIIEPUMEHT

HUcnonv3zosanue Komnblomepuoﬁ mamemamuueckou Mmooenu 011
UCCN1e008AHUA NOBCOCHUSA 00beKmMa M00€Jlllp06aHu}l Ha3bleaemcs epluuciumesibHbIM
IKCnepumernmom. Foeopﬂm makce: YUCaAeHHbLU IKcnepumenm.

BhluucauTeNbHBIN 3JKCIEPUMEHT B HEKOTOPBIX Cly4yasix MOXET 3aMEHHTh
peanbHBIN (HU3NIECKUN IKCTICPUMEHT.

Brnewatnsromuii nmpuMep HCHOJIB30BaHUS TAaKOW BO3MOXKXHOCTM — IIPEKPAICHUE
UCMBITAHUM  SIGPHOTO  OPYXKHS, KOTOpPBIE  COMNPOBOXKIAIUCH  3HAYUTEIBHBIM
HKOJIOTHYECKUM yIepOoM. bmaromaps o4eHb TOYHBIM MAaTEMATHYECKUM MOJCISAM H
MOIIHBIM KOMIIBIOTEPAM CTAJI0 BO3MOXXHO MPOCUYUTATh BCE MOCIEACTBHUS, K KOTOPHIM
MPUBOJUT U3MEHEHUE B KOHCTPYKILIHHU siIepHOM 00MOBbI. OOpa3HO roBops, yaaioch
«B30pBaTh OOMOY» BHYTPU KOMITBIOTEPA, HUUETO HE Pa3pyLIUB.



Baxubim CBOMCTBOM KOMIIBIOTEPHBIX MaTeMaTUYECKUX Mozenen
ABJISIETCS BO3MOKHOCTh BU3YAJIM3ALUM Pe3y/JIbTATOB PACYeTOB. DTUM LEIAM CIIYKUT
MCIIOJIb30BaHUE KOMIIBIOTEPHOI rpaduKu.

IIpeacraBieHue pe3yabTaTOB B HAIVISIAHOM BH/le — Ba)KHEHIIEE YCIOBHE JUIS UX
Jy4lIero noHumanusa. Hanmpumep, pe3ysbTaTbl pacyeTOB paclpenesIeHUs TeEMIIEpaTyphl
B HEKOTOPOM OOBEKTE MOXKHO MPEICTABUTH B BUJIE €r0 Pa3HOLBETHOIO M300paKeHHUS:
Y4aCTKH C CaMOM BBICOKOM TeMIIEpaTypod OKpacUThb B KpAacHbIM LBET, a C CaMOH

XOJIOMHOW — B CHHUH. YYaCTKM C MPOMEXYTOUHBIMU 3HAYCHUSIMU TEMIEPaTyphl
OKpaILUBAIOTCS B 1[BETA CIIEKTPA, PABHOMEPHO IEPEXOIAIINE OT KPACHOIO K CHUHEMY
(puc. 2.7).

REGIONS GRAPHICS

Puc. 2.7. I'padpuueckoe npeACTaRICHHE PE3Y.ILTATOB
PACHETOB PACIIPEACICHUSA TEMIICPATVD

O CeHEeHHIO THePDAOTOIVITHBHOTI'O PAKEeTHOTO ABMTaTe N H

st m300pakeHusT M3MEHSIONIUXCSI CO BPEMEHEM (JIMHAMHYECKHX) pPE3yJbTaTOB
HCMOJIB3YIOT IPA(PUYECKY0 AaHUMALMIO.

Komnviomepnas zpaghuka nozeonsem uenogeky 6 npouecce npogeoeHus
YUC/IEHHO020 IKCHEPUMEHMA «3A2NAHYMb) 6 HEeOOCMYNHble Mecma Ucci1edyemozo
00vekma. MOXHO NMOTYy4YUTh W300paKEHUE JTHO00T0 CEUCHUSI 00BEKTA CIOKHOU (POPMBI
C OTOOpaXE€HUEM PACCUMTHIBAEMbBIX XapAaKTEPUCTUK: TEMIIEPATYPHBIX MOJICH, NaBICHUS
u np. B peanbHOM (GU3HMYECKOM 3KCIEPUMEHTE TAKOE MOKHO CJlIeNlaTh JAJIeKO He
Bcerga. Hampumep, HEBO3MOXKHO BBINOJHUTH HW3MEPEHUsI BHYTpHU paboTarolieit
JIOMEHHOM I€YU WU BHYTPH 3BE3/bl. A HA MOJEJH 3TO CAEIaTh MOXKHO.



YnpasiieHue Ha OCHOBe MoeIei

Eme omHO  BaxXHOE  HaIpaBICHUE  KOMIBIOTEPHOIO MaTeMaTU4YECKOIo
MOJEIUPOBAHU CBSA3aHO c VICIIOJIb30BAHUEM KOMIIBIOTEPOB B
ynpasieHud. KomnboTepbl HCHOJAB3YIOT IS YHPaBJeHUs PadoToil XUMHYECKHX
PeaKkTOpOB Ha 3aBOJAaX, ATOMHBIX PEAKTOPOB HA JJIEKTPOCTAHLUAX, YCKOPUTEICH
AIIEMEHTAPHBIX 4YacTUl B (u3myeckux mgabopaTopusx, IOJeTa aBTOMATHUYECKHUX
KOCMUYECKUX CTaHIUU U T. 1.

VYnpasisisi Npou3BOACTBEHHON UM JJA0OPATOPHON YCTaHOBKOM, KOMIBIOTEP TOJKEH
OPOCUYUTHIBATH €€ XapaKTePUCTUKH ISl TOTO, YTOObI BOBpPEMsS CHSTHb IOKa3aHWs C
JNATYMKOB WJIA OKa3aTh YIIPABISAIOLIEE BO3ACUCTBUE: BKIOUUTD pejle, OTKPHITH KJIallaH U
T. II

Bce pacyersl npou3BOAATCA MO 3AJ0XKEHHBIM B IIPOrpaMMy  YIIPaBJICHUSA
MaTeMaTHYeCKUM MOjessiM. BaxkHO, 4TOOBI pe3yibTaThl TUX PACUYETOB IMOJTYYaJIUCh B
pPEKHUME PEATbHOI0 BPEMEHU YIIPABIISIEMOr 0 ITpolecca.

HNMmuTanuoHHoe MOAEJTMPOBAHUE

{ NmutanuonHoe Mo/IeJIMpOBaHue — ocodasi Pa3HOBUIHOCTH
MO/IeITMPOBAHUS HA KOMIIbIOTEPeE.

NmuTanmonHasi Mmojejb BOCHPOM3BOAUT IOBeleHHE CJI0KHOW CHCTEMBl,
AJIIEMEHTBI KOTOPOU MOTYT BECTH ce0s cllydaiiHbIM 00pa3zom. MHaue roBops, MoBeeHUE
KOTOPBIX 3apaHee Mpeicka3aTh Helb3sl.

Takoe moBeneHHe B MaTeMaTHKE HA3bIBAETCSl cToXacThdeckuM. M3 kypca ¢dusuku
BaM 3HAKOMO SIBJICHHE OPOYHOBCKOT'O JBUKEHHUS: XaOTHUYECKOTO MEPEMEIECHHUS JIETKUX
YaCTHI[ Ha TIOBEPXHOCTH >KHJIKOCTU HM3-32 HEPABHOMEPHBIX YAapOB MOJEKYN C Pa3HBIX
cTopoH. Henb3st TOYHO paccuuTaTh TPACKTOPHIO OPOYHOBCKOM YaCTHUIIbI, HO JABH)KCHHE
YacTHUIIBl MOXKHO CHIMUTHPOBAaTh Ha JKpaHe Kommbiorepa. OTcioga M TPOUCXOIUT
Ha3BaHUE — UMUTALIMOHHAS MOJEIb.

J K umumayuonnvim mooenam omuocamca mooenu Cucmem maccogo2o
00cnyicusanua. HapuMep, CUCTEMbl TOPrOBIM, aBTOCEPBUCA, CKOPOM MOMOINH, B
KOTOPBIX MOSIBICHHE 3asBOK Ha OOCITY>XMBAaHHUE U JUIUTEIbHOCTh OOCIY>KUBaHUS OJTHOU
3asIBKH — COOBITHS CITydalHbIE.

3amaun, pelraeMble C TMOMOIIBID UMHUTAIMOHHBIX MOJEJIEH CHCTEM MacCOBOIO
00CTy)KWBaHMSI, 3aKJIFOYAIOTCSI B TIOMCKE PEKUMOB pabOTHI CITyKO cepBHca (MarasmHoB,
aBTO3AMPABOK U IIp.), YMEHBIIAIOIINX BPEMS 0XKUJAHUS KIUEHTOB.

Eme omHuM moOnyaspHBIM OOBEKTOM JUIS HMMHTAIAOHHOTO  MOJICIHPOBAHHMS
SIBJIIFOTCSL TPAHCIIOPTHBIE CHCTEMBI, CETh TOPOACKUX JIOPOT, TIEPEKPECTKH, CBETODOPHI,
aBTOMOOMIIM. MoJiei UMUTHPYIOT JIBUKCHHE TPAHCIOPTHBIX MOTOKOB IO TOPOJCKHM
yimunam (puc. 2.8).
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Puc. 2.8. OxkHo nporpaMmbi, HMHTHPYIOLLEH ABHIKEHNE NOPOACKOrO TpaKncnopra

OKCHEepUMEHThl Ha TaKOWM MOJENM TMO3BOJSIOT HAWTH PEXKUMBI  yIpPaBICHUS
nBUxKEeHUEM (paboTa CcBETO(GOpPOB), YMEHBIIAIOUIUE BO3MOXXHOCTh BO3HUKHOBEHUS
npoOok. PaboTa WMUTAIMOHHOW MOJEIM BCErjla BU3YAJU3UPYETCs Ha HKpaHe
KOMIIBIOTEPA.



IIpakTnueckas padora Ne 13-15
CucreMsbl cHUCTEHUS
Llesin 3aHATHUS: HAYYUTCS IEPEBOAUTH U3 OJTHOW CHCTEMBI CUMCIICHUS B JPYTYIO.
OoopynoBanue, nporpammuoe odecnevenue: [1K, OC Windows

Mertoanyeckue peKOMeH AU
1. BocbMepuyHas cucremMa cuuciaeHust. Mcnonssyercs Bocems udp: 0, 1, 2, 3, 4, 5, 6, 7. Ynorpednsercs B
OBM kak BcrmomorartenbHasi - JJIs 3anucud UHGOpPMalMM B COKpalleHHOM Buie. Jlis mpencTaBieHUs OIHOMN
1 dpbl BOCBMEPUYHON CUCTEMbI HCITONB3YETCS TPH JIBOUYHBIX paspsaa (Tpuana) (Tadmuma 1).
MlectHaaunaTepuyHasi cucremMa cumciaenus. [ns m3oOpaxkenus uucen ymnorpedisrorcs 16 mudp. Ilepsoie
JecAaTh (P 3TOH cucteMbl obo3Hadarorcs mudpamu or 0 mo 9, a crapmme mecth UGP - JATHUHCKHUMU
oyksamu: 10-A, 11-B, 12-C, 13-D, 14-E, 15-F. lllectHaauarepuyHasi CHCTEMa UCIONB3YETCs ISl 3aITUCH
nHpopMaIuK B COKpallieHHOM Buje. [l mpeacTaBiieHus OfHOW U(PBI MIECTHAAIIATEPUYHON CUCTEMBI
CUMCJICHHS UCTIOJIBb3YETCsl YeThIPEe IBOMUHBIX paspsina (rerpana) (Tabmuia 1).
IlepeBox uncen B IeCATHYHYIO CHCTEMY OCYIIIECTBIISICTCS ITyTEM COCTABJICHUS CTEIICHHOTO psija ¢
OCHOBaHHEM TOW CUCTEMbI, U3 KOTOPOH YHCIIO TIEPEBOIUTCS. 3aTeM IMOJICUNTHIBACTCS 3HAUCHUE CYMMBL.
ITpumep.
a) [Mepesectn 10101101.101, —"10" c.c.
30ecy u 6 danvHeliuieM nPpU 0OHOBPEMEHHOM UCNHOIb306AHUN HECKOIbKUX PATUYHBIX CUCHEM CUUCTCHUA
OCHOGaHUe cucmembl, K KOMOpOoli OMHOCUMCA YUC0, Oy0eM YKa3bl6amp 8 6UOe HUICHE20 UHOeKCA.
10101101.101, =12+ 0 2%+ 1 2°+0 2%+ 1 2°+1 2°%+0 2+ 1 2%+ 1 2+ 0 2%+ 1 2°= 173.6254
0) [lepesectu 703.04s —"10" c.c.
703.045 =7 8%+ 0 8+ 3 8+ 0 8™+ 4 82=451.06251
B) [lepesectn B2E.416 —"10" c.c.
B2E.41s = 11.16°+2 16™+ 14 16+ 4 16™ = 2862.2510
IlepeBox uedbIX [AeCATHYHBIX YHCeJ B HeAeCATHYHYIH CHCTeMY CUHCICHHS OCYIIECTBISETCA
MOCTIEIOBATENbHBIM JEJICHHEM ECATHYHOTO YHCia HA OCHOBAHHME TOM CHCTEMBI, B KOTOPYIO OHO ITEPEBOIHUTCH,
JI0 TE€X TIOp, TIOKa HE MOJIyYUTCS] YaCTHOE MEHBIIIEe 3TOr0 OCHOBaHUS. UNCIIO B HOBOW CHCTEME 3alMCHIBAETCS B
BHJIE OCTATKOB JCJICHHS, HAYMHAS C TIOCIEIHETO.
ITpumep.
a) IepeBectn 18110 —="8" c.c.
121 }7
“w7e 22
5716 }_

.

Pesynbrat: 18110 = 2655
0) IlepeBecTu 62210 —*"16" c.c.
522 }i
38 | 14
142 }7

128
14

Pesynbrat: 62219 = 26E36
15 mepeBoja BOCbMEPUYHOr0 WJIM IIECTHAALATEPUYHOr0 YMCJIAa B JABOMYHYIO (POPMY [OCTaTOYHO
3aMEHHTh KaXKAYI0 HU(PY 3TOro Yucia COOTBETCTBYIOIIMM TPEXPa3psOHBIM JABOMYHBIM YHMCIOM (TpHaaOii)
(Tab. 1) wnu yerbpexpa3psaHBIM TBOMYHBIM YncioM (Terpanoii) (Tab. 1), mpu 3ToM OTOpachIBalOT HEHYKHBIE
HYJM B CTapIINX U MJIAIIINX pa3psiaax.
[Ipumep.
a) [lepeBectu 305.45—+"2" c.c.

3 0 5.4 =11000101.1,

e e el e B

011 000 101 100

0) [lepeBectn 7B2.E15 —'2" c.c.
785 2 . E ,=11110110010.111,

SR Iy W | S i Sgp— |
0111 1011 0@o01o 1110

[ mepexoma oT ABOMYHOII K BOCHbMEPHYHOI (LIECTHAAUATEPUYHOI) cCHCTeMe IMOCTYMAOT CIACAYIOIINM
o0pa3oM: JBUTAsICh OT TOYKM BJICBO W BIPABO, pa3OMBAIOT JBOMYHOE YHCIO Ha TPYIILI MO TPH (YETHIpE)



paspsaa, JONONHSSA, TPU HEOOXOANMOCTH HYJISIMU KpallHUE JIEBYIO M TPaBYIO IPYyMNIbL. 3aTeM Tpuady (Terpany)
3aMEHSIFOT COOTBETCTBYIOIIEH BOCBMEPUYHON (IIECTHAIATEPUIHON) I (POI.

ITpumep.

a) [TepeBectn 1101111001.1101, —"8" c.c.

001101111001.110100 = 157164,

I e e A i

1 57 1 ] 4
0) [TepeBectn 11111111011.100111, —"16" c.c.

011111111011.10011100 = 778 .5C,
o ., . e, e, e e,
7 F E 9 C‘
HepeBOI[ u3 BOCBMepH‘lHOﬁ B IIECTHAAUATCPUIHYIO CUCTEMY U OﬁpaTHO, OCYIICCTBJIACTCA 4€PE3 IBONIHYIO

CHCTEMY C [TOMOLIBIO TPHA U TETPaL.
[Mpumep. IlepeBectu 175.245 —"16" c.c.

17 5.2 4 ,=1111101.0101, = 01111101.0101 , =7D.5,
e e,

e e e e e
ool o111 101 010 100 7 n 5

Pesynbrar: 175.24g = 7D.5s.

Coaep:xkanue padoTbl:

3ananmue 1. [lepeBectu cremyromye 4uciaa B IECITUYHYIO CUCTEMY CUHCICHUS:
B) 563.44g; 1) 721.355; 1) 1C4.As6; €) 9A2F.B5,

3ananue 2. [lepepectu cienyronue uncia u3 10" c.c s "8", "16" c.c

a) 463; 6) 1209; B) 362; r) 3925; x) 11355.

3ananue 3. [lepeBectu cnenyromue unciaa u3 "10" c.c B ", "8", "16" c.c (TOYHOCTb BBIYUCIICHHH - 5 3HAKOB
TIOCJI€ TOYKH):

a) 0.0625; 6) 0.345; B) 0.225; r) 0.725; 1) 217.375; e) 31.2375

3ananue 4. IlepeBectu creAyromye 9rcia B IBOMYHYIO CUCTEMY CUHCIICHUS:
a) 1725.326g; 0) 341.343; B) 7TBF.52A16; 1) 3D2.Cae.

3aganue 5. CrenaiiTe BEIBOI O MPOAETIAaHHON paboTe



IpakTuyeckas padora Ne 16-18
Henouku (KoHeYHbIE MOCIEI0BATEIbHOCTH), IePeBbsl, CIIUCKHU, TPabl, MATPULLI (MACCHBBI),
NceBAO0CayYaiiHbIe 0C/IeI0BATEIbHOCTH
Lesn 3aHATHA: - IEMOHCTPALIUS aJTOPUTMa pabOTHI C 3aJaHUSAMU;
- HCII0JIb30BAaHUE METOJIMKH HA 3aHATHIX;
- MOBBIIICHNE MOTHBALIMHU K n3ydeHuto uapopmaruku u UKT.
OoopynoBanue, nporpammuoe odecnevenue: [TK, OC Windows

MeToauueckue PE€KOMEHIAUH

Hano uenoe monoxutensHoe gucio N, He mpeBocxomsmiee 1000. Heobxomumo
OTIPENICNIUTB, SBJIICTCS JIX 3TO YUCIO cTeneHbpo uncia 3. To ecth TpeOyeTcs onpenenuTb,
cymecTByeT 1M Takoe Ilenoe umcio K, uro 3 = N, m BeBecTH 5T0 umMcio MO0
COOOIIeHNE, YTO TAKOTO YHCIA HE CYIIECTBYET.

Jlns pemreHust 3TOM 3aa4M YYEHUK HalUcall MPOrpaMMy, HO, K COKAJICHUIO, €T0
nporpaMmMa Okasajlacb HeBepHOUWl. Huke 3Ta HammcanHas UM mporpamma ais Barmero

y,[[O6CTBa HpI/IBCI[CHa Ha IITH SA3bIKaX HpOFpaMMHpOBaHI/IH.
Beilicuk Pyvthon
DIM N, XK AS INTEGER n = int{input())
INPUT N k=0
K = while k%3 == O0O:
WHILE K MOD 3 = 0O k =k + 1
K=K+ 1 n =n /f/ 3
N =N\ 3 if n > O:
WEND print (k)
IF N > O THEN else:
PRINT K print ("He cymecTByeT"™)
ELSE
PRINT "He cymecrayer"
END IF
END
ANTOPHTMHYECKHH S3bIK INackanas
ano var n, x: integer;
Hay begin
Hen n, k read(n) ;
BBEOIN n ¥ = 0;
k z= 0 while k mod 3 = 0 do begin
Hu noxa mod(k, 3)=0 kX = k + 1;
kK := k + 1 n = n div 3;
n := div(n,3) end;
KL if n > 0 then
ecnu n > 0 writeln (k)
o BBOn Xk else
MHage BagBon "He cywmecrsyer™ wrireln('He cymecTByeT')
BCe end.
xOH
Cn

ginclude <stdio.h>
int main() {

int -n, k3

scanf ("4d", &n) ;

k=10

while (k%3 == 0) {
k =k + 1;
n =n / 3;

}

if (n > 0)
printf("sd4d”, k)

else
printf ("He cywmecrayer")
return 0O;

IlocnegoBaTenbHO BBIIIOJIHUTE CJICOYHOIICC.

1. Hal'II/IIJ_II/ITC, YTO BBIBCJCT 3Ta IporpamMma I1pu BBOAC YUCJIa 9.

2. Tlpuseaute OpuMep  4YMciaa, I[pU  BBOJAE  KOTOPOIO
NpHBE/ICHHAs IPOrpaMMa HarevaTaeT To, YTo Tpedyercs.



3. Haiigure B mporpamMme Bce OMIMOKU (MX MOKET OBITH OJIHA UM HECKOJIBKO).
JUist Ka)K10# OIIMOKM BBIMMIINTE CTPOKY, B KOTOPOH OHA JAOMYIIEHA, U IPUBEIUTE
9Ty K€ CTPOKY B UCIIPABIEHHOM BUJIE.

JlocTaTo4HO yKa3aTh OMIMOKM M CIIOCOO WX HWCHPABICHUS JISi OJHOTO S3bIKa
IIPOrpaMMHPOBAHMUS.

OOpaTuTe BHMMAaHME: HYXHO HCIPaBUTh IPUBEICHHYIO IporpamMmy, a He
HaI#caTh CBOI. MOKHO TOJBKO 3aMEHSATHh OIIMOOYHBIE CTPOKH, HO HE MOXKETE yIalsTh
CTPOKM WJIHM JA00aBJISITH HOBBIE. 3aMEHATH CIEAYET TOJIBKO OIIMOOYHBIE CTPOKHU: 3a
WCIIPaBJICHUS, BHECCHHBIEC B CTPOKH, HE COJIEprKalue OMUO0K, OaMIbl OyIyT CHUKATHCS.

Pa30op 24 3apanus
1. Ipwu BBOzIE uKcna 9 MporpamMma BeIBEAET 9UCIIo 1.

2. TlpuMepsl 4mcen, P BBOJE KOTOPBIX MPOrPaMMa BBIBOJUT KOPPEKTHEIMA
oTBeT: 2, 3. Jlpyrux uucen HerT.

3. Mocne BBITIOJTHEHUS IPOTPaMMBI npu
ar000M BBeIEHHOM N 3HaueHue K Oymer paBHO 1 (Teno HUKIA BBIMOJHHUTCS
poBHO 1 pa3).

B pesynbrate mporpamma Hamedataer jubo 1 (ecim n > 3), mmbo «He
cymiectByer» (B MNPOTHMBHOM ciydae). Takum oOpa3oM, TMporpamMma  BBIBOJUT
KOPPEKTHBIN OTBET, TOJIBKO €CJIM BBEAEHO 2 WM 3. J[JI1 MpaBUIIBHOTO OTBETA JOCTATOYHO
yKa3aTh JIF000€ U3 3TUX YHCEI.

4. TTporpaMMa COJEPIKHT JIBE ONIHOKH:
1) neBepHOE ycn0BHE MUK,
2) HeBepHOE YCIIOBHE MPH MEUaTH PE3y/IbTATA.

IIpumep ucnpasiieHus A sizbika [lackans:

[TepBas
omunbOka: while k
mod 3 = 0 do begin
Ucnpasnennas
CTpOKa:
while n mod 3 = 0 do begin

Bropas
omuoka: if n>0
then
Hcnpasnennas
CTpOKa:
if n=1 then

ITocne ucnpaBieHus nepBoi OMMOKU B pe3y/bTaTe BHIMOJIHEHHS LIMKIIA 3HAYCHHUE
nepeMenHoit nOynet pasHo N0/(3K), rae N0 — BBeI€HHOE MOJIb30BaTEIEM 3HAYCHHE;

K — MakcuMalbHBIN TIOKa3aTesb CTEMECHHU, MPU KOTOpoM 3K sIBIIsIeTCS AenuTeneM
gyuciaa n0. Ywucno nOsisercs crenenbto uucna 3, ecau N0 = 3K, T.e. n0/(3k) = 1.

B nporpaMmax Ha APYTUX SA3bIKaX OIINOOYHBIC CTPOKHU N HUX HUCIIPABIICHUS
AaHaJIOTUYHBI.



3aganue 25

Han uenouncnenuslii MaccuB u3 40 37eMEHTOB. DJIEMEHTHI MAacCHBa MOTYT
npuHUMarTh Lesble 3HadeHus ot 0 1o 10 000 BximrounTenbHo. ONUILINTE HA €CTECTBEHHOM
SI3BIKE WM HA OJHOM M3 3BIKOB IPOTPAMMHUPOBAHUS aJITOPUTM, TO3BOJISAIOLIMI HAUTH U
BBIBECTH KOJIMYECTBO IMAp AJIEMEHTOB MAacCHBa, B KOTOPBIX JIECATUYHAS 3aIIUCh XOTS OBl
OJIHOTO 4YMCJia OKaHYMBaeTCs Ha 2. B jpaHHOM 3amade moj mapoil mojapaszymeBaeTcs JBa

MOApST UIYIIUX 3JIeMeHTa MaccuBa. Hampumep, u1si MaccruBa U3 ISATH 3J€MEHTOB: 16 3
142 55 22 — otBerT: 3.

Hcxonnble naHHbIE OOBSIBIEHBI TaK, KakK IOKa3aHO HMKE Ha IpUMepax A
HEKOTOPBIX SI3bIKOB IPOIPaMMHUPOBAHUS M €CTECTBEHHOIO s3bIKa. 3allpelaercs
UCII0JIb30BaTh MEPEMEHHbIE, HE OMMCAHHbIE HUXKE, HO pa3pellaercs HE HCIOJIb30BaTh

HCKOTOPKBIC nu3 OITMCAHHBIX NEPEMECHHBIX.
beiicuk Python
CONST N = 40 //nonyckaercs Taxkxe MCOONS20EaTh
DIM A (1 TO N) AS INTEGER //oBe uenouMCNeHHHE nNepeMeHHHe j u K
DIM I, J, K, AS INTEGER a=[]
n = 40
FOR I =1 TO N for 1 in range(0, n):
INPUT A(I) a.append(int (input()))
NEXT I o %
END
AUropHIMHYECKHIT S3LIK IMackain
anr const
Hau N = 40;
uen N = 40 var
uenrab a[l:N]) a: array [1..N] of integer;
uern i, j, % i, j, k: integer;
Hu A i or 1 oo N begin
Beecxn a[i) for 1 := 1 to N do
xu readinlafi]);
KOH end,
Cu Ecrecrsenustii si3bIK
#include <stdio.h> Obbasnsem Maceus A u3 40 31eMeHTOB.
fd‘ff“_“f ’j 4? ObbaBaseM nenouncIeHnsie nepesmennsice 1, J, K.
—n;qtn;?u)j . B uuiie or 1 10 40 BBOAMM 3ICMEHTRI
int i, 3, ki maceusa A ¢ 1-ro no 40-it.
for (1 = 0; 1 < N; i+4)
scanf ("%d", &a[i]):
return 0;
}

B kauecTBe oTBeTa HEOOXOAMMO MPHUBECTH (PPAarMEeHT MPOTrpaMMbl (HIIM OTIHCAHUE
QIrOpUTMA Ha €CTECTBEHHOM S3BIKE), KOTOPBIM [JOJDKEH HaXOAWTHCSA Ha MECTE
MHOTOTOUYMS. MOKHO 3amnmcaTh pEIIEHUE TAaKK€ Ha JIPYrOM S3bIKE NPOrPAMMHMPOBAHUS
(YkaxuTe Ha3BaHUE M MCIIOJIB3YEMYIO BEPCHIO s3bIKAa MPOTrpaMMHUpPOBAHUS, HalpuUMep,
Free Pascal 2.6) nnu B Buge 610k-cxeMbl. B 3ToM ciyuae He00X0AMMO HCTIOJIb30BaTh Te€
e camble MCXOJHbIE TaHHbIE U TEpPEeMEHHbIE, Kakue ObUTU TMPEAIokKEeHbl B YCIOBUU
(Harmpumep, B 00Opaslie, 3alMCaHHOM Ha €CTECTBEHHOM SI3bIKE).

Pa3oop 25 3aganus EI'D 2017

Ha sa3bike Iackaian



k:=0;

fori:=1toN—1do

if (a[i] mod 10 =2) or (a[i + 1] mod 10 =
2) then inc(k);

writeln(k);

(Bmecto crpouku inc(K) MoxHO ucnob3oBath K:=k+1)

Ha aaropurMmnuyeckom si3bike
k:=0;
Hit u1st 1 0T 1 1o N-1 eciu mod(afi],10)=2 umu mod(a[i+1],10)=2 To
Kk

-+

0 R o o w

Ha s3bike Beiicuk
K=0
FORI=1TON—1
IF (A(I) MOD 10 =2) OR (A(l + 1) MOD 10 =
2) THENK=K+1

Z—XTWU—AXmMzZ7zO0zm



Ha s3bike Cn
k=0;
for(i=0;i<N-1;i++)
if (a[i] % 10==2|a[i+ 1] %
10 == 2) k++;
printf(«%d», Kk);

Ha si3bike Python
k=0
for i in range(0, n —1):
if (a[i] % 10 == 2 or a[i + 1] % 10 == 2):
k+=1
print(k)

Ha ecTecTBeHHOM AI3BIKE

3anuceiBaeM B TniepeMeHHY0 K HawanbHOe 3HadeHwe, paBHoe 0. B mukie ot
IIEPBOTrO JJIEMEHTA 1O MPEANOCIEAHET0 HAaXOJAUM OCTAaTOK OT JEJIEHUs TEKYIIEro |
cienyromero aeMeHToB MaccuBa Ha 10. Ecnm mepBelil WM BTOPOW M3 IMOJYYEHHBIX
OCTaTKOB paBeH 2, yBennurnBaeM nepeMeHnyro K Ha egunuiy. [locne 3aBepiieHns nukia
BBIBOJAMM 3HaUeHUE nepemenHon K.

3aganue 26

JBa urpoka, [Tama u Bang, urparot B cieayromyto urpy. [lepen urpokamu JIeKUT
Ky4ya kaMHel. Urpoku XoasT 1o ouepeau, nepBbii xoa aenaet [lama. 3a oauH X011 UTPOK
MOXKET 100aBUTH B Kydy OJMH KaME€Hb WM YBETUYUTh KOJMYECTBO KaMHEH B Kyde B JBa
paza. Hanpumep, umes kydy u3 15 kamHel, 3a OMH XOJI MOKHO MOJIYYUTh Ky4dy u3 16
nmu 30 kamMHeEW. Y KaXJ0ro Wrpoka, 4ToObl JejaTh XOJbl, €CTh HEOTPaHUYEHHOE
KOJM4ecTBO kamHeil. Urpa 3aBepiiaercs B TOT MOMEHT, KOIJla KOJIMYECTBO KaMHEW B
kyde crtaHoBuTcsa He MeHee 20. Ecnu nipu 5ToM B Kyue okazanoch He Oosee 30 kamHeH,
TO MOOETUTENIEM CUMTAETCS UIPOK, CIENABIIMN MOCIEAHUN XoA. B mpoTUBHOM ciiyyae
nobenuTeNIeM CTaHOBUTCS ero MpoTUBHHUK. Hampumep, ecnu B kyde Obuto 17 kamHel u
[Tama yaBOMT KOJIMYECTBO KaMHEH B Kyue, TO Urpa 3aKOHUUTCS, U modenuterneM OyneT
Bans. B HauanbHbIi MOMEHT B Ky4e Obut0 S kamHei, 1 < S < 19. Bynem roBoputs, 4to
UTPOK MUMEET BBIMTPBILIIHYIO CTPATErHI0, €CJIM OH MOXKET BBIUTPATh MU JIIOOBIX XOJax
npotuBHUKA. OmHcaTh CTPATErMI0 UTPOKAa — 3HAYUT OMKCATh, KAKOM XOJ OH JOJDKEH
caenath B JII00OHM CHUTyalllH, KOTOpash eMy MOJET BCTPETUTbCS MPHU Pa3IUYHON HUTpe
MIPOTHBHHUKA.

Brinmoaxute CJICAYHOIIUEC 3aJaHH.

1 a) Ilpu xakux 3HaueHusx uyucna S [lama MoxeT BeIMIpaTh B OJUH XOA?
VYKaxure Bce TakHe 3HA4eHUsl M COOTBETCTBYoUIMe Xo/bl [lamm. 6) Y koro u3 Urpokos
€CThb BBIMIpBIIHAs cTparerus npu S = 18, 17, 16?7 Onuimmnre BBIUIPHIILIHBIE CTPATETUH
JUISL 9TUX CIIYy4aeB.

2. Y KOro M3 UIPOKOB €CTh BBIUTpBIIIHASA cTparerus npu S = 9, 8?7 Omnumure
COOTBETCTBYIOIIME BBHIMTPBILIHBIE CTPATETUU.



3. Y KOro u3 WrpoKOB €CTh BBIMTpbIIIHAs cTpaterus mpu S = 7? Ilocrpoiite
JIEPEBO BCEX NapTUi, BO3MOKHBIX IPU ATOM BBIMTPBILIHON CTPATEruu (B BUAEC PUCYHKA
wim Tabnuuel). Ha peOpax nepeBa ykaspIBaiiTe, KTO JeNaeT XOJ; B y3JlaX — KOJIUYECTBO
KaMHEH B MO3ULUU.
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1 a) ITama moxeTt BeIMrpaTh, eciu S = 19 wm S = 10, 11, 12, 13, 14, 15. Tlpu S =
19 nepBBIM XOJIOM HYXHO J00aBUTh B Kydy OJMH KaMEHb, IPU OCTAJIbHBIX YKa3aHHBIX
3HAUEHUSIX S HY)KHO YIBOWTH KOJTMYECTBO KAMHEH.

6) [Ipu S = 16, 17 unu 18 ynBanBaTh KOJIMYECTBO KaMHEH HE UMEET CMbICTIA, TaK
KaK TIOCJIE TaKOTO XOJla BBIUTPHIBACT MPOTHUBHUK. [l0ATOMY MOXKHO CuUWTaTh, YTO
€MHCTBEHHBIN BO3MOXKHBIN X0/ — 3TO T0OABJICHHUE B Ky4y OJJTHOTO KaMHSI.

[Tpu S = 18 mocne takoro xoxa Ilamu B kyde cranet 19 kamue#. B aToil nmo3uniun
xonamui (T.e. Bans) BemMrpeiBaer (cmotpure myHKT la): mpu S = 18 Ilama (urpox,
KOTOPBIN JIOJDKEH XOJIUTh IEPBHIM) MPOUTPHIBALT.

Breurpeimnas crpaterus ects y Banu.

IIpu S = 17, nocne toro kak [lania cBouM nepBeIM X010M JOOABUT OJIMH KAMEHb,
B Kyde crtaHer 18 kamueidl. B aTo¥l moswmmmm xomamiuii (T.e. Bams) mpourpsiBaet
(cmoTpuTe BBImE): mpu S = 17 [lama (MTPOK, KOTOPBIA MOJDKEH XOIUTH IIEPBBIM)
BBIUTPBIBAaET. BerpeimiHas crpaterus ecth y [amm.

IIpu S = 16 BeMrpbIIHAA cTpaTerus ectb y Banu. [leiictBurenbHo, ecnu [lama
IIEPBBIM XO0JIOM Y/IBaUBAET KOJIMYECTBO KAMHEW, TO B Ky4€ CTAaHOBUTCS 32 KaMHs, U UTpa
cpa3y 3akaHumBaeTcsi BerphimieM Bamu. Ecnu [lama moGaBnsier oguH KamMeHb, TO B
Kyde ctaHoBUTCsA 17 kamHeil. Kak MBI yke 3HaeMm, B 3TOW MO3UIUUA UTPOK, KOTOPBII
JIOJDKEH XOUTh (T.€. Baist), BRIMTpBIBAET.

Bo Bcex caydasx BBIMIPBIII JOCTUTAETCS TEM, YTO IPU CBOEM XOJE HIPOK,
HMMEIOIUH BBIUTPHIIIHYIO CTPATETHIO, TOJDKEH 100aBUTh B Ky4y OJIMH KAMEHb.

MOoHO HapUCOBAThH IEPEBbS BCEX BO3MOXKHBIX NAPTUM /7151 YKA3aHHBIX 3HAYECHUU
S. Ipyras Bo3amoxHOCTh — (1) yka3ath Ha TO, YTO yABaMBaTh Ky4y HE MMEET CMbICIA, U
(2) mocnemoBarenbHO CBOAUTH ciaydaih S = 18 k ciydaro S = 19, cioywait S = 17 — k
ciydaro S =18 u T.11.

2 Tlpu S =9 wmm 8§ BeMrpheINIHAs cTpaTerus ecth y [lamm. OHa COCTOHUT B TOM,
YTOOBl YJABOUTH KOJIMYECTBO KaMHEH B Kyde U MOJYYUTh Kydy, B KOTOpOil Oyner
cooTBeTcTBeHHO 18 mimm 16 xamueil. B 00oux ciyuasix Urpok, KOTOphIil OyaeT naenathb
xo[ (Teneps 310 Bans), mpourpsiBaet (cMOTpUTE MyHKT 106).

3. IIpu S = 7 BeiurpeimHas crparerus ectb y Banu. [Tocie nepBoro xona Ilamu B
Kyde MOXeT cTaTth Jubo 8, mubo 14 kxamueil. B 06enx 3THX MO3UIUAX BBIMTPHIBAET
HUTPOK, KOTOPBIU

Oyzet nenathb xo1 (Teneps 310 Bans). Ciyyaii S = 8 paccMoTpeH B myHKTe 2, ciaydail S =
14 paccMoTpeH B yHKTe 1a.

B tabnuue n3o6pakeHo JepeBO BO3MOKHBIX MAapTUH MpPH ONMHUCAHHON CTpaTeruu
Banu. 3axmountensHble TO3ULNH (B HUX BBIMTPBIBaeT Baist) noquépkuyTsl. Ha pucynke
3TO e JepeBo H300pakeHo B rpadudeckoM Buae (00a crmocoba M300pakeHUs IepeBa
JOTTYCTUMBI ).



[Tonoxenna mocae odepe HEIX XOOOB
. 1-fi xox - 2-H xoxm - 3-fAixon
l-ii xox 2 xog 3fixon
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18+1=19 | 19+1=20
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JlepeBo Bcex mapTuii, BO3MOXHBIX Npu BamuHoW cTpareruu. 3HaKOM >>

0003HaYECHBI IMO3MIMH, B KOTOPBIX MapTUS 3aKaHYUBACTCA.

3aganue 27

[Ipemmaraercss ABa 3agaHus C TIOXOXXKMMH YCIOBHSAMU: 3aJaHue A U 3amaHue b.
MoxHo pemiate 00a 3a7aHus WM OJHO M3 HHUX 0 CBOeMy BbIOOpY. 3amanue b Gomee
CIIO)KHOE, €r0 pEIICHHWE OIICHUBAeTCs BbImIe. MTOroBas oOIleHKAa BBICTABISAETCS Kak
MaKCHUMaJIbHas U3 OIIEHOK 3a 3ajganus A u b.

3amanue A. Mmeercs HaOOp MaHHBIX, COCTOSANIMN W3 6 mMap IMOJOKUTEIHHBIX
nensix yncen. HeoOxoauMo BIOpaTh M3 KaKJIOH Mapbl POBHO OJIHO YHCJIO TakK, YTOOBI
CyMMa BceX BBIOpaHHBIX 4YMCel HE JeNuiach Ha 3 W MpPU 3TOM Oblla MaKCUMAIbHO
Bo3MOkHOU. Eciau momyuuth TpeOyemyro CymMMy HEBO3MOXKHO, B KadyecTBE OTBETa
HykHO BblaaTh (. Hanmumure mporpammy [uis perieHus 3Toi 3amaun. B sTom BapuanTe
3a/IaHMsl OLICHMBACTCS TOJBKO TPABHIIBHOCTH IPOrPAMMBbI, BpeMs pabOThI U pa3Mmep
HCII0JIb30BAHHOM MaMITH HE UMEIOT 3HAYEHUS.

MakcuManbHas OIIeHKa 32 MPaBUIbHYIO IIporpaMmy— 2 asia.

3a,Z[aHI/Ie b. Nmeetcs Ha60p JaHHBbIX, COCTOSIIUN U3 nap MOJIOKUTCIIBHBIX HEJIbIX
YHUCCII. HCO6XOI[I/IMO BBI6paTB U3 Kaxkaoi Inapbl pOBHO OJHO YHCJIO Tak, YTOOBI CymMmMa
BCECX BLI6paHHBIX YuCCJI HE ACIINJIaCh Ha 3m IIpu 3TOM ObllIa MAKCUMAJIbHO BO3MOYKHOIA.
Ecau MOJIYYUTDb Tpe6yeMyI0 CYMMY HCBO3MOJKHO, B KAYECTBC OTBCTA HY’KHO BbIAATh 0.

Hanwumute nporpammy AJisl pelieHus 3Toi 3a1auu.



[Tocrapaiitecy cnenarb nmporpammy 3PGEKTUBHON MO BPEMEHHU U HCIIOJIb3yeMOM
naMsTH (WU XOTsI ObI 110 OJTHOW U3 ITHX XapaKTEPUCTHUK).

[Iporpamma cumrtaercs >(PQPEKTUBHON 1O BPEMEHH, €ciIu Bpems paldoThI
MPOrpamMMbl IPOTIOPLIUOHATBHO KOJHUYECTBY map uucen N, T.e. npu yBenuueHun N B k
pa3 BpeMs paboThl IPOrpaMMBI JJOJDKHO YBEITHMUUBATHCS He Ooiiee ueM B k pas.

[Iporpamma cumtaercs 3((GEKTUBHOW MO MaMATH, €CIAH pa3Mep MNaMsITH,
WCIIOJIb30BAHHOW B MpOTpaMMe Uil XpaHEHWs AaHHBIX, HE 3aBUCHT OT 4uciaa N U He
npesbimaeT 1 kunoobaiira.

MakcuManbHas OIeHKa 3a IMPaBHWIIbHYIO MporpamMmy, 3(h(EeKTUBHYIO MO0 BPEMEHU
H namMaTu, — 4 Oamna.

MakcuManbHas OLeHKa 3a MPaBWIIbHYIO TporpaMmy, 3(dekTuBHYyI0 IO BpeMeHH,
HO HeA((PEKTUBHYIO 110 MaMATH, — 3 Oaia.

Kak B Bapmante A, Tak u B Bapuante b mporpamMma noiKHA Hame4araTh OJIHO
YHCII0 — MAaKCHMAaJIbHO BO3MOXKHYIO CYMMY, COOTBETCTBYIOLIYIO YCIOBHSM 3a/1a4d (FITH
0, eciu TaKyr0 CyMMY MOJIY9UTh HEIIb35).

HAITOMHWHAEM! He 3a0yapTe yka3aTh, K KAKOMY 33/IaHUIO OTHOCUTCS KaXkJ1as
U3 npejcTaBieHHbIX Bamu mporpamm.

[Tepen TexcTOM MporpaMMbl KPaTKO ONMUIIKTE Balll anroput™M peiieHus, yKakute
MCIOJB30BAHHBIA SI3BIK MPOrPAaMMHPOBAaHUS W ero Bepcuio (Hampumep, Free Pascal
2.6.4).

BxonHble nanHbie
Jlnst BapranTa A Ha BXOJ1 TPOrpaMMe MOJAETCSA MIECTh CTPOK, KaXkaask U3 KOTOPBIX COAEPKUT
JIBa HaTypaJbHBIX YKrcia, He mpepbimatonux 10 000.
[Ipumep BXOAHBIX JaHHBIX JJI11 BapuaHTa A:
13
512
69
54
33
11
Jlnst BapuanTa b Ha BXO1 porpaMMe B MEPBOM CTPOKE MOIAETCsl KoaudecTBo map N
(1
<N <100 000). Kaxxmas u3 cneayronmx N CTpOK COAEPIKHUT JiBa HATYPATbHBIX
yucna, He npesbimaronux 10 000.
[IpuMep BXOHBIX TAHHBIX IS BapraHTa b:
6
13
512
69
54
33
11

HpI/IMep BBIXOJHBIX JAHHBIX AJIA HpI/IBe)IéHHLIX BBIIIC ITPUMEPOB BXOAHBIX TAHHBIX!
32
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3ananue b.
ChHauana paccMOTpHUM peleHue i Oosee oouiero 3aganus (Bapuant b).



Pemrenne 1.

UTOoOBl MONMYYUTh MAKCUMAIBHO BO3MOXKHYIO CymMMy, OymeM Oparth U3 KaKIoi
napbl camoe Oospinoe yncio. Eciu moxyueHHast mpu 3ToM cymma OyZeT AenuThes Ha 3,
e¢ HeoOXO0AMMO yMEHBIIUTH. [[JIs 3TOT0 JOCTAaTOYHO B OJHON M3 Map, A€ YHCIa UMEIOT
pa3HbIe OCTAaTKH MU JCJICHUU Ha 3, 3aMEHHUTH paHee BHIOPAHHOE YHCIIO Ha JIPYroe YMCIIo
u3 Toi e mapsl. [Ipu 3TOM pasHHIIa MEXy YACIAMH B TTape A0JDKHA OBITh MUHUMAIBLHO
BO3MOXHOH. Eciau Bo Bcex mapax o0a yuciia UMEIOT OJMHAKOBBIA OCTAaTOK MPH JEJICHUN
Ha 3, MOJIyYUTh HY)KHYIO CyMMY HEBO3MOKHO.

[IporpaMma umrTaer Bce OaHHbBIE OJMH pa3. B Kaxaol mape omnpenensercs
Oospiee ynciio Max 1 pa3HOCTh MEKIY OOJNBITUM B MEHbIINM guciamu mapsl D. Tlocie
00paboOTKM oOuepeaHON mapbl MporpaMMa XpaHUT JBa YHCIA: S — CYMMY BCEX
MaKCUMAaJIbHBIX DJIEMEHTOB NMPOYMTAHHBIX Map W D _min — HaWMEHBIIYIO BO3MOXHYIO
paszHocth D, He kpaTtHyto 3. OKOHYATENbHBIM OTBETOM Oy/EeT 3Hau€HHUe S, €CIM OHO He
nenutcs Ha 3, U s—D_min B npoTuBHOM ciydae. Ecnu s ngenutcs Ha 3, a D_min He
oTmpesieNieHo (Pa3HOCTh MEXKy YMCIaMH BO BCEX Mapax KpaTHa 3), OTBET B COOTBETCTBUU
C YCIIOBUSIMH 3a/1a4d CYATAeTCs paBHBIM 0.

[Iporpamma 1. ITpumep nmpaBubHOM U 3P PEKTUBHOM TpOrpamMMBbl TSl 3a1aHus b
Ha sA3bike [lackaib.

const
aMax = 10000; {HanbobIIee BO3MOKHOE YUCIIO B HCXOIHBIX
JAHHBIX } Var
N: longint;
{konuecTBO Map} a,
b: longint; {mapa
quCen}
Max: longint; {makcumym
B mape} Min: longint;
{MUHUMYM B mape}
s: longint; {cymMma BbIOpaHHBIX YKCE}
D _min: longint; {MuHnMansHas pazauna Max-Min He
kpartHast 3} i: longint;
begin
s:=0;
D_min:=
aMax + 1,
readIn(N);
fori:=1toN
do begin
readin(a, b);
if a>b then begin Max:=a;
Min:=b end else begin
Max:=b; Min:=a end;
S :=s+ Max;



if ((Max — Min) mod 3 > 0) and (Max — Min <
D_min) then D_min := Max — Min

end;

if s mod 3 = 0 then begin
if D_min > aMax
thens:=0elses:=s
—D_min
end;
writeln(s)

end.

Pemenue 2.

Bo3MOXxHO U pelieHue, OCHOBaHHOE Ha JPYroi ujee, a UMEHHO OyJleM XpaHUTh
JUISL K@XKJOTO MPOYMTAHHOTO Habopa map Tpu cymMmbl (SO, S1, S2) — MakcHMaibHbIC
CYMMBI 2JIEMEHTOB TIap, UMEIOIINE TIPH JEJICHUH Ha 3 COOTBETCTBEHHO octatku 0, 1 u 2.
IIpu obOpaboTke ouepemnoit mapwl (al, a2) 3TH CyMMbl OOHOBJSIOTCA. JIJiT 3TOTO
J0CTaTOYHO paccMoTperh cymmbl SO+al, sl+al, s2+al, sO+a2, sl+a2, s2+a2 u s
Ka)KJIOTO BO3MOYKHOTO OCTaTKa OT JieJieHUsl Ha 3 BbIOpaTh B KayeCTBE HOBOTO 3HAYCHMS
s0, sl wmm s2 3HadeHUe HaWOONBIICH W3 yKa3aHHBIX CYMM, JNAIOIIEH JaHHBIM OCTaTOK.
OxoHUATETFHBIM OTBETOM OyeT OoJbIIast U3 cymMMm sl u S2.
OTa ujaest IpUBOANUT K 00JIee TPOMO3IKOM pean3aiii, HO BCe OCHOBHBIE TPEOOBAHMS 110
3¢ (GEeKTUBHOCTH B HEW BBIMOJHEHBI, MOATOMY MOJ0OHOE pelIeHHe NpPU OTCYTCTBHH
OIIMOOK MOXHO OLICHUTh MaKCUMaJIbHbIM KOJIHMYECTBOM OajlIoB.

Hwxke npuBomuTCS mpuMep OCHOBAHHOW HA ATOM MPHUHIMMIIE MPOTpaMMbl Ha
s3bIKe [lackanisb.

[Iporpamma 2. ITpumep npaBuibHOM U 3()PEKTUBHON TPOrpamMMBbl i 3a1aHus b
Ha si3bike [lackanb

var
N: longint; {komuuecTBO Map}
a: array[ 1..2] of longint; {mapa
gucen} S_old, s_new:
array[0..2] of longint;
{CYMMLI C COOTBCTCTBYIOIIIMMHU OCTATKAMHU OT
nenenus Ha 3} 1, J, K, r: longint;
begin
readIn(N);
forj:=0
to 2 do
s_old[j
1:=0;
fori:=1toN
do begin
readin(a[1],
a[2]); for j:=
O0to2do
s_new[j] :=0;



fork:=1to2do
begin for j:=0
to 2 do begin
if (s_old[j] >0) or (i=1)
then begin r := (s_old[j] +
a[k]) mod 3;
if s_new[r] <s_old[j] +
a[K] then s_new]r] :=
s_old[j] + a[k]

e
n
d
end;
s_old
=S _new
end;
if s_new[1] >
s_new[2] then
writeln(s_new[1])
else
writeln(s_new[2]);
{ecnu pelreHus He CyIecTByeT, Tos new[1] u'S_new[2] okaxkyrcs paBHBIMH
uyao} end.

3amanue A.

9T0 3aJaHUC MOXXHO BBIIIOJIHUTH «B JI00»: COXpaHUTh B MaCCHBE BCC MCXOAHBIC
JaHHBIC, nepe6paTL BC€ BO3MOJKHBIE CIIOCOOBI BBI60pa OAHOIo 3JIEMEHTA U3 KaH(HOﬁ
I1apbl 1 HaWTH MaKCUMaJIbHYIO CYMMY, COOTBETCTBYIOIIYIO YCIIOBHUAM 3ada4u.

Hwxe npuBoauTcs npuMep Takoro
pewenus [Ipumep pemenus 3agaud A
Ha a3bIke Ilackans. var

a: array[1..6, 1..2] of longint;

i1, 2, i3, i4, 5, i6:
longint; s, sMax:
longint;

begin

for i1:= 1 to 6 do readIn(a[il,1],
a[i1,2]); sMax := 0;

foril:=1

to 2 do

for i2:=1

to 2 do

for i3:=1

to 2 do



for i4:=1
to 2 do
for i5:=1
to 2 do
for 16:=1 to 2 do begin
s:=a[1,i1]+a[2,i2]+a[3,i3]+a[4,i4]+a[5,15]
+a[6,i6];
if (s mod 3 <> 0) and (s > sMax) then
sMax := s end;
writel
n(sMax)
end.



IIpakTuyeckas padora Ne 19-21
HNuaykTuBHOE onpeaeieHue 00beKTOB. Borunciumsble QyHKIMH, OJHOTA opMaiu3anuu
NOHSATHSA BHIYUCIUMOCTH, YHUBEPCAJbHAS BbIYNCIUMAs (PYHKIMSA; AUATOHATbHOE
A0KA3aTeJbCTBO He CyIeCTBOBAHMS.
Ilesin 3aHATHSA: TTO3HAKOMHUTHCS C (popManu3anyeil MOHATHS BEIYMCIUMOCTH, BBECTH TMOHITHE
YHHUBEPCAITLHOW BEIYUCIUMON (YHKITHH.
OoopynoBanue, nporpammuoe odecnedenue: [TK, OC Windows

MeToauueckue PE€KOMEHIAUH

Teopus BeruncIUMBIX QyHKIUH pa3padareiBanack A. Uépuem, U 1IeIbI0 €€ IOCTPOEHUS SIBJISIIOCH
MOJTy4eHUe TOYHOTO ((POopMalIbHOT0) ONpeeNICHUS TTOHATHUS «aJITOPUTM.

Jyis Toro, 9TOOBI 1aTh TOYHOE MOHSITHE AITOPUTMA, HEOOXOIMMO OIPEICINTh, KaK 3a/Ial0TCs TaHHBIE, C
KOTOpBIMHU OyzeT paboTars McnomHUTENb, M KaK 33af0TCs SJIEMEHTAPHbIE AT, U3 KOTOPBIX COCTOUT
AJITOPUTM.

yHM@epCCl/Zbellz cnocob npedcmaeﬂesz PasiudHblX OaHHBIX — 3MO npe()cmaeﬂenue ux cioeamu 6
HEKOMOPOM KOHEYHOM aﬂd)aeume. HeﬁCTBHTeHBHOZ

ecii 00BEKT YUCII0, €T0 MOYKHO MPEICTABUTh B JECATUYHON WIIM IBOMYHOM (OopMe, T. €. LEMOYKOMH
cumBouioB asndasura {0,1}, nnu andasura {0..9}.

ecii 00BEKT — MPOorpamMma, TO OHa SIBJIIETCS LIETIOYKOI CHMBOJIOB B ali(haBUTE, COAEPIKAIEM OYKBBI,
UQPBI U CHIEHUATbHBIE CUMBOJIBL.

ecii 00BEKT — M300paKEHHUE, TO OH MPEICTABISAETCS MACCHBOM ITHKCEIOB, a KaXIbIH MTUKCEN — TPeMs
qrciaaMy (MHTEHCUBHOCTSIMH KPacHOTO, 3€JIEHOTO M CHHETO IIBETOB), T. €. H300paKeHHUE TaK Ke MOXKET
OBITH 3aKOTUPOBAHO CTPOKOH CHMBOJIOB.

COBPCMEHHBIC BBICOKOKAYC€CTBCHHBIC CUCTEMbI I_[I/I(i)pOBOI‘/’I 3allMCH 3BYKa IIOKAa3bIBAIOT, YTO U 3TOT 0OBEKT
MOKET OBITH aJICKBAaTHO OITMCaH CTpOKOﬁ CHUMBOIJIOB.

Takum 00pa3zoM, MOXKHO CUHTATh, UTO AI20PUMM — IMO NPeobpaz08anue cios u3 3a0aHHO20 aipasuma 6
pe3yiemupyrouee c106o. Kakum Obl HU ObLT KOHEUHBIN a(aBuT, JTF000I €ro CHMBOII MOXKET OBITH
3aKOJIMPOBAH C MIOMOIIBIO TBOMYHOTO andaBuTa. FlHade roBopsi, BXOJHBIE JaHHBIE aIT'OPUTMA MOTYT OBITh
IIPE/ICTAaBIICHBI KOHEYHO! [EnoYKoi OuToB. To ke caMoe MOXKHO CKa3aTh U O BBIXOJIHBIX JaHHbBIX. Kaxast
eroYKa OUTOB MOXKET HHTEPIIPETUPOBATHCS KaK [IEI0e HEOTPHULATEIbHOE YK Ci0. V3 3TOro MOxXHO
clleNiaTh BaYKHBIH BBIBOI: JIDOOMY AJITOPUTMY MOKET ObITH MOCTABJIEHA B COOTBETCTBHE HEKOTOPast
¢pyHKIHs, 0TOOpAKAIOIIAs MHOKECTBO HEOTPHIATEIbHBIX HEIbIX YHcea B cedsi. OTHAKO MBI He
yTBepxkaaeM ooparHoro. CymiecTBYOT () yHKIUH, HE BEIYHCIIIEMbIC HU KAKUM JITOPUTMOM.

Bovruucnumoii nazviearom ¢ymmmo, GBIHUCTIACMYIO HEKOMODPBIM A120PUMMOM.

Boituuchuman ¢yHKlﬂl}l onpedefmemm HA MHOJicecmee yeiblx HeompuuameilbHblX UUuces, pesyilbmam
d}ymamu mMak dce 00J1)CeH npunadﬂe.ucamb MHOINCECMBY UC/IBIX HeomPUUameibHblx Hucel.

Wrtak, Berancnumas GyHKIUsS — QYHKIHUS, [UIs1 KOTOPOH MOXKHO IMOCTPOUTH HEKOTOPBIHA allrOPUTM.
AJITOPUTM JIaeT MPOLEAYpPY OThICKAHHS 3HAYCHU I BhIYUCIUMOM QyHKIUH. HO Kak OTIIMYUTH BEIYHCITAMYIO
(GYHKIHIO OT HEBBIYUCIUMOM? MOXKXHO JTH TPaJUIUOHHBIM MaTEMaTHYECKUAM SI3BIKOM OIMKCATh OOLIHIA BUIT
BBIUYUCIUMBIX (QYHKIMK? A, HaUCaB, HABECTU HEKOTOPBIH MOPSAIOK CPEAH AITOPUTMOB, TOYHEE BBECTH
HEKUI KAHOHMYECKU BUJ HAITMCAHUS aJITOPUTMOB, COOTBETCTBYIOIIMI CTPOSHUIO BHIYUCITUMBIX ()YHKITHIA
(MBI TOMHUM, YTO JUIS OMHOW (PYHKIIMU MOKHO HAIMCcaTh OECKOHEYHO MHOT'0 DKBUBAIICHTHBIX
QJITOPUTMOB).

J171s1 TOro 4TOOBI BHECTH SICHOCTH B 3TY MPOOJIEMY, TOCTYIUM CIIETYIONTUM 00pa3oM.


https://pandia.ru/text/category/alfavit/

1. Bo3bMeM HECKOJIBKO MPOCTHIX 0a30BBIX (PYHKUHUHN, A1 KOTOPBIX OYEBUAHO, YTO OHH MOT'YT OBITh
BBIYHCIICHBI, HAIPUMED, C IIOMOIIbIO MATMHBI ThIOPUHIa U COCTABUM U3 HUX Habop P.

2. Beenewm omnepauuu Haa GyHKusaMu. Onepaiuy noixy4arT caMu GyHKINUY (a He 3HaYeHHs] PYHKUUN) B
Ka4yecTBe OIEPaH/I0B U JAIOT B Pe3yJbTaTe HOBbIE (YHKLIMU. DTU ONEPALH TaK K€ JTOJDKHBI ObITh
OYEBUIHBI C MATEMAaTHUECKONW TOUKH 3pEHHs, T. €. HE JI0JDKHO BO3HUKATh COMHEHUI B TOM, UTO U3
BBIYUCIUMBIX (DYHKIUH C TIOMOIIBIO ATHX ONEPAIMi MOTYyYatOTCsl BHOBb BHIYHCIUMBIC () YHKIIHH.
O603HaunM Habop FTUX onepauuii O.

3. IIpousBenem (MbICIEHHO) BCE BO3MOXHBIE ornepannu Habopa O Haj 6a3oBbiMu (pyHKIUSIMU Habopa P,
IIpU 3TOM OyJleM MOo-pa3HOMY KOMOMHHUPOBATh UX B Ka4eCTBE apryMeHTOB. Bce HOBBIE MONTyueHHbIE
(GyHKIMY BKIIOYUM B Habop P 1 BHOBB Ipou3BeieM Bce BO3MOXKHBIE orepaiuy u3 Habopa O, moacTaBIisis
B BUJIE ApPT'YMEHTOB U [10-Pa3HOMY KOMOMHHPYS BCE BO3MOXHbIE (DYHKIIMU U3 YK€ pacIIupeHHOro Habopa
P. ITony4yeHHble Ipy 3TOM HOBbIE (YHKIIMH, TAK K€ BKIIOUNUM B P 1 T. 1.

[Tpu 5TOM MBI HE OTpaHUYMBAEM CBEPXY KOJIMUYESCTBO UCIIOTHEHUH 11.3., TO TaKMM 00pa3oM Oyaem
MOJIy4aTh BCE HOBbIE U HOBbIE (DyHKIMHU. MIHa4Ye roBopsi, mi.1-3 onuchIBalOT MOCTPOCHUE HEKOTOPOTO
OeckoHEeYHOro MHOKecTBa (yHKIMH. O1HAaKO, HEOOXOAMMO OTMETHUTh, YTO KaX/1ast KOHKpETHas

(I)YHKIII/ISI f 13 3TOI'0 MHOKECTBA ABJIACTCA PE3YJIbTATOM BBIIIOJITHECHUSA KOHCYHOT'O YMCJia OHCpaHHfI, B3ATBIX
n3 Habopa O Hax 0a30BBIMH (DYHKIHSIMU.

Takum o0Opa3oM, rmporecc MOCTPOSHHUS OHON KOHKpeTHOH (yHKIwH f:

1) Ha4yMHAaEeTCS C UCXOHBIX JaHHBIX, BRIOUpaeMBbIX U3 0a30BOro HabOpa;

2) BBINOJHSIETCS MOMIArOBO (B AUCKPETHOM BPEMEHH );

3) Ha Ka)X[JOM IIare BBIIIOJHSCTCS OJ[HA M3 3JIEMEHTapHBIX onepanuii (u3 Habopa 0);

4) pe3ynbTatr Ka)KIoro Iara CTporo OrnpeelieH;

5) mporecc 3aKaHYMBACTCS Yepe3 KOHEYHOE YHCIIO IIAroB.

DTOT nepeyueHb 1aeT HaM BO3MOXKHOCTh TOBOPUTH 00 anroputme of nmocrpoenns Gpynkuuw f.

3ameTuM, 4TO MBI HE BHOCUM camy (QyHKIUIO f B mepeueHb MCXOHBIX JaHHBIX, T. €. HE TOBOPHM 00
YHUBEPCAILHOM aJITOpUTME IocTpoeHus GpyHnkiun. Harporus, st pasnuansix ¢Gyskomid f1 u f2
JITOPUTMBI OyIIyT pa3nuuHbl. bosee Toro, CBOMCTBO MacCOBOCTH aJrOPUTMOB HE BBIMOJIHSACTCA, T. K.
MCXOJHBIE TaHHBIE BCETIa OJHU U Te ke — 0a30BbIid HAOOp PYHKIMI. DTO MO3BOISIET TOBOPUTH O TOM, YTO
TEKCT aJIrOpUTMa (II0CIe10BaTEIbHOCTD IPUMEHEHHS onepanuii u3 O U MecTa MoJCTaHOBOK B 3TH
omepaIy ornepanoB U3 6a30Boro Habopa) 3aJaeT eAMHCTBEHHYIO (DYHKIIHMIO, 2 HE MHOXKECTBO (DYHKIIUH.
Takum 00pazoMm, yHugepcanvhbiil areopumm, KOmopulid Ha 0CHO8e OA30601 PYHKYUU NOCMPOUIL Obl T106YI0
dyukyuro He cywecmayem.

C nmpyroi#i cTOpOHBI, JIETKO MPeo0pa3oBarh aaroputM of mocrpoeHus: pyHKIHUU B aITOPUTM BBIYHCICHUS
3Hauenuid pynkiun f(x1,X2,...,XN) BBeZGHHEM U HCIONB30BAHUEM B TEKCTE MCXOIHBIX JaHHBIX X1,X2,....XN.

BBenem ceituac koHKpeTHbIE 0a30BbIi HaOOp hyHKIMI P 1 cucremy onepauuit O s GopMUPOBAHHS
MHOXecTBa QyHKIM. B kauecTBe obnactu onpenenenust GyHKIud BoO3bMeM N-KpaTHOE AEKAPTOBO
MPOM3BE/ICHNE MHOXKECTBA HEOTPHUIIATENILHBIX HEbIX ynces. Camu (YHKINH, KaK U UX apTyMEHTBI TaKXKe
MPUHUMAIOT 3HAYEHUS U3 MHOKECTBA HEOTPUIIATEIbHBIX LIEbIX yncell. Takum o6pazom, Mbl
obecrieunBaeM BO3MOKHOCTb, XOTsI Obl MOTEHIIMABbHYIO, BEIUNCIIATH 3HAU€HUS (PYHKIHH, C TOMOILBIO
PacCMOTPEHHBIX paHee MalluH ThropuHra.

Ba3zoBblii Ha0op pyHKIMIA.

P={Z(x), S(X), I:(Ji=rz=---=xg)}



2(0)=0, S(x) = x+1, TaC-Tm- )

Jlig 5TuX QyHKIMM HEe TpeICTaBISeT TPya MOCTPOUTh MAIIUHbBI ThIOPUHTA, BEIUMCIISIIOIINE UX 3HAYCHUS
10 3HaYeHUsIM apryMeHToB. [lokaxkem 3T0.

1. Beruncnenne pynkuuu S(X)=x+1, yBenuuenue aprymenra Ha enunuily. Menons3yem andasut A*={0, 1,
e}, mpuueM X, OyJeM KOAupOoBaTh 110CIIE10BATEIbHOCTBIO HYNIEH U €JUHHULL, TaK KaK 3TO IPUHATO B
JBOMYHOM KOAMPOBAHMHM LIEIBIX HEOTPULATEIBHBIX YMCENl. B MOMEHT cTapTa rojloBKa MalluHbl ThIOpUHTa
HaXOJUTCs HAIPOTHUB KpaliHel j1eBoil sueliku ¢ cuMBoiIoM 1. B MOMeHT okoHYaHus paboThI FOJI0BKA
MamuHbl ThIOpUHTa TaK ke JOJKHA HAXOIUThCS B KpaliHEM JICBOM ITOJIOKEHUH (HAIpOTHB KpalHeil 1eBoi
STYEUKH C CUMBOJIOBOM 1).

gl 92 o3 ¢4
00gqlR1qg3LOQg3L
1191 R0Q2L1qg3L
eeq2Ll1g4 SegdR

2. Beruncnenue Gpyakuuu Z(X)=0, obHyneHre, (yHKIHS TO/DKHA TPEBPAIATh 3auch JTF000r0 apryMeHnTa B
HOJIb. JTa MpOrpamMMa CTHPAET C JICHTHI KO X, T. €. 3aMOIHSET KIETKH CUMBOJIOM € M MePe] OCTaHOBKOM
3aMMChIBaeT TEKyIIyro Kietky 0.
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0eqglR
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y Io(x,Xp,---,X,
3. Beruncnenue pyHKUUA-IPOEKTOPOB m(X1:X25---2X,)

IIOCJICAOBATCIIBHOCTH N apryMEHTOB

, BRIOMPAIOIINX M-I apryMeHT U3

u —
Im(xlixz‘l“")xu) e 1<m<n

HpC,I[CTaBJ'IeHI/Ie IIOCJICIOBATCIBHOCTH N apryMEHTOB 3aJ1alMM B BHJIC 3alIMCAHHBIX OAUH 32 JPYTUM 4€pe3

paszenuTeNb — MyCTYIO KIETKY € — ABOMYHBIX KOJOB % [TporpaMma, HanMcaHHAsE U1l KOHKPETHOTO
3HaYeHUS M, IEHCTBYET caenyronmmM oopazom. CHadana cTupaeTcs (3aMEeHsIeTCs Ha e...e) TIePBBIN
apryMeHT, 3aTeM CTHPAETCS BTOPOH, ..., CTUpaeTcs (M—1)-ii apryMeHT; 3ateM moATBepkKIaeTcss M-it
apryMEHT, U TIOCJIE 3TOTO CTHPAIOTCS OCTABIINECS apTyMEHTHI.

gl g2 o qm-1 gm gm+1 .. gn gn+1
0eglR eqg2R .. egm-1R OgmR egm+1lR ..egnR
l1eqlR eg2R .. egm1R 1gmR egm+1R .. egnR e
eeg2R eg3R .. egmR egm+lR egm+2 R .. eqn+tlR

Taxum 00pa3zom, TOT HAOOP YZAOBIETBOPSAET BHIABUHYTHIM BbIIIE TPEOOBAHUSIM.

Cucrema onepanmii. B cucremy onepanuii O BXOAAT TpU ONEpaLUK: CYNEPHO3UINHN G, TPUMUTHBHOMN
PEKYpCUU p U MUHUMHU3ALIUH L.

1. Onepauusi cynepno3suiuu o, noayvas n+1 onepana — pyukuuu f0, f1,...,fn mpoussBoaut pesynsrar f =
o(f0, f1,...,fn). Cunras Bce QyHKIIUM 3aBUCSIIIMMHU OT OJHOTO M TOTO K& Habopa apryMeHTOB (MOXHO
pocTo 00beTMHUTH HAOOPHI APTYMEHTOB BCEX YYaCTBYIOIIUX B orniepanuu GyHKIUI B OJ1H HAOOp U,

eciH J-s QYHKIMS paHee He 3aBHCea OT I-T0 apryMeHTa, TO Mbl CYUUTAEM ITOT apI'yMEHT HECYI[ECTBEHHBIM
JUTSl JaHHOW (DYHKITUH ) MBI MOXKEM 3aJaTh ()OpPMYJTy BBIUMCIICHHS 3HAUCHHI BHOBb 00pa30BaHHOM

¢byukiwy f



f(x1,x2,...,xn)=f0(f1(x1,x2,...,xK), f2(x1,x2,...,XKk),..., fn(x1,x2,...,xK)),
rie K — komuuecTBo epeMeHHbIX B 00beIMHEHHOM Habope nepemeHHbix Gyukuuit f1, 2,....fn.

[Mepesiit onepan (Gyukius f0) onepanuu Cyneprno3uidi UTPAET OTIUYAOIIYIOCS OT APYTHX OMEPaHIIOB
poiib — OH 3a1aeT hopmupoBanue caoxHoi Gpyakuuu. [TosTomy aprymentst Gpyukiuu fO0 He BXomsT B
nepevyeHb apryMEeHTOB pe3ysibTaTa Ollepaluu CyIepHo3UuIIu, HO UX KOJUYECTBO J0JIKHO OBITh PaBHO .
D10 TpeOOBaHME HE OrPAHMYMBACT IPHUMEHUMOCTD OIIEpPALlUK CYIEPIIO3ULIUNH, TaK KaKk IpH OosbiieM (>N)
KOJIM4ecTBe apryMeHToB GyHkuuu fO MbI Bceria MOXKeM paciIMpUTh epedeHb ONepaHI0B ONepalit G,
100aBHUB HEOOXOTMMOE KOJIMYECTBO TOXKISCTBEHHBIX (DYHKIIHIA; TOr/1a 4acTh apryMmeHToB (yHkimu fO
nepeiieT B COCTaB apryMeHTOB (DYHKIIUH pe3yibTaTa.

IIpumep 1. Onepanus Cyneprno3uIuu UCTIONb3yeTCsl, KOTJja OCHOBHYIO 3a7a4y MOJHO pa30ouTh Ha Oonee
MIPOCTHIE NO3a/1a4H.

f(x) = cos(x)+ sin(x)
3neck f1 =cos(x), f2 = sin(x), fO(x1, x2)=x1+x2

Bce paccmarpuBaeMbie (QyHKINH SIBISIOTCS YaCTHYHBIMH, T. €. HE BCIOIY OIPEAETICHHBIMH. DTO 03HAYAET,
YTO MOTYT CYIIECTBOBATH TAKME KOMOWHAIIMY 3HAYCHUIH apIyMEHTOB, JUISI KOTOPBIX 3HAUYEHHE (PYHKIINH HE
cymectByeT. Hanpumep, dynxius f(X) = X/2 onpeneneHa ToabKO Ha MOJAMHOXXECTBE YETHBIX 3HAYCHUI
aprymenTa, a ynkuus f(X) = x-3 He onpexnenena s 3HaueHni aprymenta 0,1,2. B takux cimydasx u
byHKIms-pe3ynbTar f onepamnuu cymepno3uiy He CyIIEeCTBYET Il HEKOTOPHIX KOMOMHAIMI 3HAYCHU I
aprymenTtoB. Tounee f (al,a2,...,ak) He cyIiiecTByeT, eciii He CYIIECTBYET XOTs ObI OTHO U3

snavenuit fl(al,a2,...,ak), ..., fn(al,a2,...,ak) wim, eciau 3TH 3HaYCHHUS CYIIECTBYIOT U paBHbI b1,...bn | HO
He cymiectByet 3Hauenue fO(b1,...bn). Takum ob6pa3zom, Gpynkmus f Tak ke ABISIETCS YACTUYHOM.
[TomoOHbBIe 3aMeuaHmst MOKHO CIIENIaTh M B OTHOIICHUH CIICIYIOIINX JIBYX OIEpaIIHi.

x)=x+3 . .
3agaua 1. Jlokaxwure, 94T0 QyHKIIHS f ( ) SIBJIIETCS BBIYMCIIMMOU, IOCTPOMTE IS 3TOTO CXEMY

29,509, 12(%,— %)

€€ BBIYHCJICHHSI C UCTIONb30BaHUEeM (YHKITHI 6a30BOT0 Habopa

1 —
[TepeMeHHYIO X MOKHO TTOJIYYHUTh TP TOMOIIIH CIICIIHAITEHOTO BUIa (PYHKIIMU-TIPOSKTOpa hG)=x ,
HA3bIBAEMOT0 mocdecmeennol gynxyuetl. [IpuMeHsss HeCKOIbKO pa3 GyHKIHIO S(X) yBeTHUCHHs Ha
SIMHUILY TTOJTYYUM TpeOyeMyro (yHKIIHIO.

f(x) = s(s(s(AMy))

2. Onepanusi (pUMHTHBHOWN peKkypcum p nMeer jBa onepanja f = p(g, h). Ilepssiit onepaunn, GyHkius g,
3aBUCHT OT N apryMeHToB, N > 0, a BTOpoii onepany, GyHKIws h, umMeeT B 00LIeM ciydae JBa
JIOTIOJTHUTENIBHBIX apPTYMEHTa, XOTS B TOM M JPYTOM Cllydae HEKOTOpPbIe apr'yMEHTHI MOT'YT OBITh
HecyniecTBeHHbIME. DyHKIUS f onpesienseTcs crnenyonuMu ypasHeHusMu RPUMUMUGHOU PEKYPCUN:

F @ 0) = B X,
f(xpx ¥+ D =h(x .. X ¥ (X.....X o ¥))

OTH ypaBHEHHUSI €11I€ HA3bIBAIOT CXEMOU RPUMUMUGHOU PEKYPCUU.

3nech peKypceusi MPOU3BOAUTCS O TIOCAeIHEMY apryMeHTy GyHkiuu f: ee 3Hauenue npu aprymente y+1
BBIUHCIISIETCS Yepe3 €€ JKe 3HaYCHHE MPH apryMEHTE PaBHOM Y, KOTOPOE B CBOIO OY€pE/lb BBIUMCIISIETCS
yepe3 3HaueHue GpyHkuuu f npu aprymenTte paBHOM Y—1, U Tak Jajnee 10 3HAUCHHsS apryMeHTa, paBHoro 0,
MIPY KOTOPOM IPOLIECC ONpeaesieHus yepes ceOs (BO3BpaTHbII MPOLIECcC) 3aKaHUNBAETCS.



MoskHo, Ha000poT, mporiecc Bbruuciaenus 3uadenus f(x1, X2, ..., Xn, y) HauuHate Beeraa ¢ 0, momy4as
3HaYEHHE B COOTBETCTBUU C IEPBHIM YpaBHEHHEM (HAYaJIbHBIM YCIIOBUEM), A 3aTEM B COOTBETCTBHH CO
BTOpPBHIM YPaBHEHUEM BBIUUCIATH 3HAYCHUS PYHKIIUU TIPU apryMeHTax, paBHbIX 1,2,3 U T. 1. 10
JOCTHKEHUS 3HaUEHUS Y (MTepallMOHHBIN TpoIiece).

[IpuBeneM HECKOJIBKO IPUMEPOB MCIIOIb30BaHUs ONEpaALii IPUMUTUBHONW PEKYPCUM U CYNEPIIO3ULIUHU IS
NOMOJIHEHUs1 6a30Boro Habopa P HOBbIMU QyHKIUSAMU.

Ipumep 2. CnoxxeHre HEOTpUIATENIBHBIX 1ebIX unces Add(X,y) = X+Y 3a1aeTcs clieayronMn
YPpaBHCHUAMU

Add(x,y) = x+y = x+(y—1)+1= Add(x,y—1)+1 = S(Add(x,y—1))

{A-ﬂ(x,o) =L
Add(x,y +1) = S(Add(x. )

—_ —
3nech GyHKIUS g)=Hh(®=x _ TOXKAECTBEHHAs QYHKIML, a pyHKIHs h=S cymiecTBeHHbIM 00pa3om
3aBHCHUT TOJILKO OT TIOCJICJIHETO CBOET0 apryMeHTa, a iMeHHo ot Add(X,y)

Ipumep 3. Ymuoxenue Mult(x,y) = x*y 3agaercst ypaBHeHUsIMH
Mult(x,y) = x*y = x*(y—1)+x= Mult(x,y—1)+x = Add(x, Mult(x,y-1))
{ Mult(x0) = Z(x)
Mult(x, v +1) = Add(x, Muli (x, ¥))
3nech QyHKIHS g =Z(x) _ ¢bynkuus, a pyakius h=Add ot y He 3aBUCHT
Ipumep 4. Bo3BeneHue B creneHb POwer(X,y) = Xy 3aaetcsi ypaBHCHUSIMHU

Power(x,y) = xy = xy—1 * x= Power(x,y—1)*x = Mult(x, Power(x,y—1))

{ Power(x0) =1
Power(x, ¥ +1) = Mult(x, Power(x, ¥))

3anaua 2. [lycTh BeUKCIIEHHE CYMMBI N MIEPBBIX YJIEHOB TOceoBaTenbHOCTH: 2,4,8,16,32,... 3amaeTcs
¢bynkuueir Sum(n) = 2+4+8+ ... + 2n. TlocTpoiiTe cxeMy NPUMUTHBHON PEKYPCUH JIJIsl BHIUMCIICHHUS
¢bynkimu SUM(N), KCIOIB3Ys CIASAYIOINN HAOop 6a30BbIX

bynkuuit P = { Z(x), S(X), | nm(x1, x2,..., xn), Add(x, y), Mult(x, y), Power(x,y) }. [TokaxxuTe moapooHo
BbIBOA (hopMyJIbl U ipuMep BbruucieHus Gpynxuun aus 0 u 3, moacTaBisisl yKa3aHHbIE 3HAYCHUS B
MOCTPOCHHYIO (OPMYITY.

[Mockonbky GyHKIHS SUM 3aBUCUT TOJIBKO OT OAHOTO apryMEHTa, MEPENUIIeM yPaBHEHUSI TPUMHUTHBHON
PEKypCUU MPUMEHUTENBHO K (DYHKIIUU OJHOI0 apryMeHTa!

£(0) = const
@+ =8y, f ()
®ynukuus g(X1,...XN) He 3aBUCHT OT IEPEMEHHBIX, 4, 3HAYKMT, paBHA KOHCTaHTe (CONSt).
[TpoBeaeM HecOXKHBIE TPEOOPA3OBAHU:

Sum(n) = Sum(n-1) + 2n = Sum(n-1) + Power(2,n) = Add(Power(2,n), Sum(n-1))



Sum(n+1) = Add(Power(2,n+1),Sum(n)) = Add(Power(2,S(n)),Sum(n))

Urak, nonyyaem cieIyroulyto cXeMy IPUMUTUBHON pEKYPCHHU.

{ Srrm(0) =0
Sum(n + 1) = Add(Power(2, 5(n)), Sum(n))

[MToxcraBum 3naveHus 0 1 3 B nonydeHHyto Gopmyiy maiss Sum(n).

Sum(0)=0 D70 BUAHO U3 MIEPBOr'0 YPABHEHHUS CXEMBI.
Sum(3)=Add(Power(2,5(2)),Sum(2))= Add(Power(2,3),Sum(2)) = Sum(2)+23
Sum(2)=Add(Power(2,5(1)),Sum(1))= Add(Power(2,2),Sum(1)) = Sum(1)+22
Sum(1)=Add(Power(2,5(0)),Sum(0))= Add(Power(2,1),Sum(0)) = Sum(0)+21
Sum(0)=0

Beimonusis 0OpaTHBIN X0, T. €. MOACTABIIASA 3HAUCHHSI, OTY4YEeHHbIE HIKE B (DOpMYITy, MOTy4YEeHHYIO Ha
HpeABIIYIIEM Iare MoJIy4aem:

Sum(1)= Sum(0)+21 =0+21 =2
Sum(2)= Sum(1)+22 = 2+22 = 2+4
Sum(3)= Sum(2)+23 = 2+4+23 = 2+4+8

B pesynbrare moacTaHOBKM KOHKPETHBIX 3HAYEHUH, BUTHO, YTO MOJIyYeHHAs CXeMa MPUMUTHBHON
PEKYpCHH peliaeT MOCTaBICHHYIO 3a1a4y.

3anaua 3. Onpenenure, Kakast GYHKIUS BEIYUCIISETCS CIEAYIONIEH CXeMOi MPUMUTHBHON pPEKypCUU

{J“(Lﬂ) =S(Z(x))
FOc y 1) = Mult(Add(x S(¥)). f(x. ¥))

TIpousBeieM BBIUACIEHHA 110 Gopmylie pu y=4.
f(x,4) = Mult(Add(x,S(3)),f(x,3)) = Mult(Add(x,4),f(x,3)) = (x*+4)- f(x,3)
(x,3) = Mult(Add(x,S(2)),f(x,2)) = Mult(Add(x,3),f(x,2)) = (x+3)- f(x,2)
(x,2) = Mult(Add(x,S(1)),f(x,1)) = Mult(Add(x,2),f(x, 1)) = (x+2)- f(x,1)
f(x,1) = Mult(Add(x,5(0)),(x,0)) = Mult(Add(x,1),f(x,0)) = (x+1)- f(x,0)
f(x,0) = S(Z(x)) = S(0) = 1

TIpou3BO OBPATHBII X071, ONYHaeM:

f(x,1) = (x+1)f(x,0) = (x+1)

f(x,2) = (x+2)(x,1) = (x+2)-(x+1)

f(x,3) = (x+3)-f(x,2) = (X+3)-(x+2)-(x+1)



f(x,4) = (x+4)f(x,3) = (x+4)-(x+3)-(x+2)-(x+1)
[Mpu npousBosbHOM Y monyuaeM f(X,y) = (X+1) (X+2)-(x+3)-...-(X+y)

Krnacc ¢pynkuumii, noaydaeMbIx u3 6a30BbIX MPUMEHEHHEM KOHEUHOT0 YUCIIa ONepaiii Cynepro3uiiuu u
IPUMUTHBHOM PEKYPCUU HA3bIBAETCS KJIACCOM NPUMUMUBHO-pEKypcusHblx yukyui Prip. Ipumumueno-
PpeKypcusHble hynkyuu 6ctody onpeoenensl. Jlanexo He Bce PyHKIMH, 3HAYCHHSI KOTOPBIX MOT'YT OBIThH
BBIUUCIICHBI OTHOCSTCS K KJ1acCy NPUMUTUBHO-PEKYPCUBHBIX (YyHKIUI. B oneparun p pexypcus
IIPOU3BOAUTCS 110 OJHOM NepeMEHHOM. Eciy MocTpouTh cXeMy ¢ peKypCHUeil 110 ABYM IepEMEHHBIM
(1BOMHAs peKypcHsl, PeKypcHs 2-1 CTyIeHH), TO € €€ IOMOLbI0 OyIyT MOoTydaThest PyHKIMH, HE
IpUHAAJIeKAIIKE B O0IIEM cllyyae, K KJIacCy IPUMHTHBHO-PEKYPCUBHBIX.

Ipumep @yukyuu, ne agraruerics npUMUMUsHo-pexypcugrou. ®yHKIuu AKKepMaHa.

B0.w=2+y

B(x+1 0) =sg(x)
Bx+l y+D)=B(xB(x+Ly) . :{ﬂ, x=0
Ax) = B(x.%) . 1 x>0

A(X) — dynkuus Akkpemana, B(X,X) —auaronanbHas GyHKius AKkepMaHa.

B onpenenennn pynkmun B(X, Y) pexypcus BBeeHa 110 00eM IepeMeHHbIM. B Teoprn anroputMoB
JoKa3aHo, uTo GpyHKIHs Akkepmana A(X) pactet ObIcTpee, 4eM Jro0asi IPUMUTHBHO-PEKYpPCHBHAS

GbyHKIHS.

VDerR, dneN:-Vx>n Ax)>f(x)

CreoBaTelIbHO JIBYX OIEPAIHiA: CYTIEPITO3UIINN H IPHMUTHBHON PEKYPCUH HEIOCTATOYHO ISl OITMCAHMUS
BBIYHUCITUMBIX PyHKIMH. Jaxke BBeIeHNE KPaTHOW PEKYPCHH HE pPeIaeT mpoosiemy, T. K. i1 trodoro k
HaiaeTcst QyHKIHSI, KOTOPYIO MOXKHO OIPEIENIUTh C TOMOIIBIO PEKYPCHU 110 K IepeMEeHHBIM, HO HEllb3sl
OIPEICTUTh C MOMOIIBI0 pekypcuu 1o k—1 nepemennoit (K-pexypcuBnus, Ho He (K—1)-pekypcuBHasi).

2. Onepanusi MUHUMH3AIUHU | uMeeT oauH onepann f = w(g). 3Hauenus ¢pynkuuu f Ha 3agaHHOM HaboOpe
apryMeHToB X1, X2, ..., XN moy4aroTcs cueayronmmmM oopa3oM. CHavasga ¢ TOMOIIIBIO

¢bynkuu g popmupyetcs ypaBHenue g(x1, X2, ..., Xn-1, y) = Xn, a 3aTeM OTHICKUBACTCS €r0 PECIICHHUE
OTHOCHUTEJIHHO IepeMeHHoH y. Eciu Takux penieHnii HeCKOIIbKO, TO OepeTcss MUHUMAaIbHOE U3 HUX
(oTCro1a ¥ Ha3BaHUE OIEPAIIMH ), OHO M CYMTACTCs 3HaYeHHeM (pyHkuuu f Ha TaHHOM HaKOpe apryMEHTOB.

f(x1, x2, ..., xn) = uy(g(x1, x2, ..., xn-1, y) = xn).

MokeT oka3zaTbcs, YTO ypaBHEHHE HE UMEET HU OJHOI0 pemeHus. B 3tom cinyyae, cuutaercs, 4to
¢bynkuus f He onpenenena Ha 3a1aHHOM Habope aprymeHToB. Oneparop MUHHMHU3AIKH JUTs GYHKIIUU
OJTHOW NEPEMEHHOM SBIISIETCS CPEACTBOM OThICKaHMs 0OpaTHON GyHKIMU. [{ns pyHKIMU MHOTHX
MEPEMEHHBIX OH UTpaeT OoJiee CI0KHYIOPOJIb, HO OHA TaK )K€ CBA3aHa ¢ oOpalieHneM (GpyHKIHH.

Dec(x)z{ x—1 x=>0

1 e cyygecmevern, x=0
pumep 1. DYHKIUSA YMEHBIICHUS HA CTUHHILY

Dec = w(S). 3nech S(x)=x+1 — ¢pyukiwst u3 6azoBoro Habopa (yBenuueHue Ha 1).

Dec(x) = py ( S(y) = x). YpaBueune S(y) = X umeer pemienne y=X—1 npu x>0 1 He UMEET peIICHHS
mipu X=0.



x—¥, x>y

Sub(x,y)={
He cyujecmeyem, X<y

Ipumep 2. ®yHKIIMS BEIUUTAHUS IBYX TEPEMEHHBIX
Sub = p(Add). 3mece Add(x,y)=x+y

Sub(x, y) = py (Add(y,z) = x ). YpaBueune Add(y,z) = X uMeeT pelieHre Z=X—Yy Mpu X>y U HE UMEET
penieHus pu X<Yy.

Boruucnum 3HaueHne 3Toi (pyHKIMH, UCTIONb3Ys ONEepalii0 MUHUMHU3AIHH.
Sub(7,2)="
HyxHo nosnoxuts Y=2, 1 npuiasas NEPEMEHHON Z rocineaoBarenbHo 3HadeHus 0,1,2,... kaxabii pas

BBIYUCIATH CyMMY Y+Z. Kak TOJNBKO OHa cTaHe paBHOM 7, TO COOTBETCTYIOLIEE 3HAUECHUE Z IPUHSATH 3a
3nauerue Sub(7,2).

z2=0?2+0=2+#7
z=1?2+1=3+#7
2=27242=4#7
z=3?2+3=5+#7
Z=42244=6£7
z=5?2+5=7

Takum o6pazom, Sub(7,2) = 5.

Sub(3,4)=?

z=0?4+0=4+#3
z=174+1=5+#3
7=2?4+2=6+3
z=374+3=7+#3

Buaum, uTo 1aHHBIH poriece OyaeT MpoaoKaThesi OeCKOHEUHO, ciiefoBaTenbHo Sub(3,4) He onpeaencHo.

[IpuBeneHHbIN MpUMep MOKa3bIBAET, YTO ONEPATOP MUHUMM3ALMHY MOKET PEBPATUTh BCIOY
OIpEeIeTICHHYIO ()YHKIHIO B YACTHYHYIO.

MHOkecTBO (GyHKIHUH, TOTy4aeMbIX IPUMEHEHUEM K 0a30BoMY HaOopy P koHeuHOro uncia onepanuit
CYNEpIO3UIINH, TPUMUTUBHON PEKYPCUU M MUHUMH3ALUU HA3bIBACTCS MHOKECTBOM YACIUYHO-
PpeKypcusHblx hynxkyuii 1 obo3Hadaercs Pup.

MHO0eCTBO BCIOly onpeziesieHHbIX (pyHKuui u3 Pup HazpiBaeTcs
MHOXECTBOM peKypcuenbix (WK oduepekypcusnuix ¢yukyuil) u oobosHayaercs Pp. B vactHocTH,

MNPUBCACHHBIC BBIIIC (I)YHKLII/II/I AKKepMaHa SABJIAIOTCA 06].[[epeKprI/IBHBIMI/I.

Pop = Pp = Pup & Pu



CymiectByer meopema Knunu o nopmanwvnoii gpopme: JIro6as seruncaumas ¢pynknus f(x1, X2, ..., Xn)
npeacTaBuMa B popMme

f(x1, x2, ..., xn) = Ff (x1, X2, ..., xn, uy(Gf(x1, ..., xn, y)=0))
rae Ff, Gf — npumuTHBHO-pekypcuBHBbIE (DYHKIIUH.

O603HaunM PBBIY MHOKECTBO BBIYMCIMMBIX QyHKIUI. Bee 6azoBble GyHKIMM 3 P sBisrores
BBIUMCIIUMBIMU. B Teopuu anropuTMoB JOKa3bIBAIOTCS CIEAYIOIINE YTBEPKACHUS:

1. Knacc PBbIY 3aMKHYT OTHOCHTEIIBHO ONEPAIlMU CYNEPHO3UINU 6. IHBIMU ClTIOBaMHU, €CIIM B Ka4eCTBE
OIIEPaHJIOB OIEPALUU CYNEPIIO3ULIUN B3STh BHIYUCIUMbIE PYHKIIMH, TO PE3YIbTAT 00s3aTeIBHO OyIeT
BBIYUCITUMON (PyHKITHEH.

2. Kiacc PBbI4 3aMKHYT OTHOCHTEIBHO ONEpaliMyi IPUMHTUBHONW PEKYPCHH p.

3. Kitacc PBbI4 3aMKHYT OTHOCHTEIBHO ONepaliii MUHUMH3ALIHH |L.

CrieICTBMEM DTUX TPEX YTBEPIKACHUHN ABIseTCs Blokenne  Pup = Pebiu



IpakTuuyeckas padora Ne 22-24
Ci10:kHOCTH BBIYHC/IEHHS; IPodJjieMa nepedopa. 3ajanue BIYMCIUMON (PYHKIIUH CHCTEMOM
yYPaBHEHUI
Llesin 3aHATHSA: YCBOUTD MOHATHUS: aJITOPUTM KaK (PyHAaMEHTAIbHOE NOHATHE HH(POPMATUKH,
CBOICTBA aJITOPUTMOB, OCHOBHBIE TUIIBI AJITOPUTMOB, U3yYUTh CIIOCOOBI MTPEICTABICHHS aITOPUTMOB,
HAYYHUTHCS COCTABJIATH AITOPUTMBI B BHJIE OJIOK — CXeM, TICEBJIOKOIOB U Ha si3bIKe [lackanb.
OoopynoBanue, nporpammuoe odecnevenue: [1K, OC Windows

MeToauueckue PE€KOMEHAAUH

AJITOPUTM — TOYHOE M MOHSATHOE MPEINUCAHUE HCIOJHUTENI0 COBEPIIUTH IOCIEA0BATEIBHOCTh
JEUCTBUMN, HAIIPABJICHHBIX HA PEIICHUE TIOCTABICHHOMN 3a/1a4H.

Pemenne mo0oit 3anaun Ha OBM MokHO pa3OuUTh Ha cienyrollue dTambl: pa3paboTka aJropuTMa
pelIeHns 3a/a4yd, COCTaBJIEHHE MPOrpamMMbl PELIEHUs 3a/Jaud Ha aJTOPUTMHUYECKOM S3bIKE, BBOJ]
nporpamMMbl B DOBM, oTnaaka nporpammsl (MCIipaBlieHHE OUIMOO0K), BbINOJHEHHE MTporpaMMsbl Ha [1K,
aHAJIN3 MOJY4YEHHBIX PE3YIbTATOB.

[lepBrlii 3Tan pemieHus 3a1a4u COCTOUT B Pa3pabOTKe aaropuTMa.

ANropUTM MOKET OBITh ONMCAH OJHUM U3 TPEX COCOOOB:

. CJIOBECHBIM (IIPUMEP B HayaJle pas/ena);
. rpaduyeckuM (BUAE CEUaIbHON OIOK-CXEMBbl);
. C TIOMOIIIBIO CIIEIUANBHBIX S3bIKOB IPOTPaMMHUPOBAHUS.

Baok-cxema — pacripocTpaHEHHBIN THIT CXE€M, OTTUCHIBAIONINAN aJITOPUTMBI UITH TIPOIIECCHI, H300paXkast
1iary B Bujie OJI0KOB pa3inyHON (opMbl, COETMHEHHBIX MEXTy CO0O0 CTpesIKaMH.

1. JIMHEeHHBIN AJIrOPUTM — 3TO TAKOUN AITOPUTM, B KOTOPOM BCE ONEPALIMH BBITOJIHIIOTCS
MOCJIEIOBATENIBHO OJTHA 3a APYTOi.

2. AJITOPUTMBI Pa3BETBJIECHHON CTPYKTYPbI IPUMEHSIOTCS, KOTJ1a B 3aBUCUMOCTH OT
HEKOTOPOTO YCJIIOBHUSI HEOOXOMMO BBITIOJTHUTH JIMOO OJTHO, JTUOO Jpyroe JehCTBUE.

3. AJITOPUTMBI HUKJIUYECKON CTPYKTYPHI.

I{ukJI0M Ha3bIBAIOT MOBTOPEHHE OJHUX U TEX XKe nercTBui (maros). [locinenoBarenbHOCTh NCHCTBHM,
KOTOpbIE TOBTOPSAIOTCA B IIUKJIEC, HA3bIBAIOT TEJIOM LMKJIA.

[uknuyeckue aaropuTMbl NOAPA3ACIISIOT Ha AJITOPUTMBI C TIPEAYCIOBUEM, TOCTYCIIOBUEM U
AJITOPUTMBI C KOHEYHBIM YMCJIOM MOBTOPOB. B anropurmax ¢ npeaycioBUeM cCHayasa BBIIOIHAETCS
MpOBEpPKa yCIOBUS OKOHYAHMS IIMKJIA U 3aTEM, B 3aBUCUMOCTH OT PE3yJibTaTa MPOBEPKH, BBITIOTHACTCS
(WM HE BBITIOJTHSETCS) TaK HAa3bIBAEMOE TEJIO IHUKIIA.

JIuHelHbIe alIrOPUTMBI

Jlunetinoni aneopumm — 3TO AITOPUTM, B KOTOPOM OJIOKH BBITIOJHSIOTCSI MOCJIEIOBATEIBLHO CBEPXY
BHM3 OT Hadaja JI0 KOHIIA.

Ha pucynke mpuBeneH mpumep OJIOK-CXEMbl JTHHEHHOTO ajiroputMa BbIUMCICHHS mepumeTpa P u
IJIOIIAIM S KBaJpaTa coO CTOPOHOM JUTHHBI A,

Ipumep 3anucu anropurMa B BHJE OJIOK-CXEMbI, TICEBIIOKOJOB M Ha si3bike [lackanb Berawmciaurh
CpelHee reoMeTpuYecKoe ynces a u b.

Eaok-cxema TIcepmoKOIRI TTackann
AT cpedHee TeoMeTpHHeckoe | program Sredunee geometr:
Bem a, b, g var a, b, g: real;
readn (a, b);
BBOJ a, b

& = gqrt(a * b):
z=(a*b)"(1/2) g = gqut(a * b);

BBIBOT & writeln (g)

KOH end.




Coaep:xkanue padoThbI:
3ananue Nel. [TocTpouTh TMHEHHBIN aITOPUTM BHIYUCICHHS TUIOIAIN IPSIMOYTobHIKA S=a - b. 3amucaTh
AJITOPUTMEL B BUJIC 6J'IOK-CXCMLI, B BHUJIC IICCBJOKOAOB HA aJITOPUTMUYCCKOM S3LIKE , @ TAK)KC Ha SA3BIKE
[Tackanb.
3aganue Ne2. [TocTpouTh JIMHEHHBINM aNTOPUTM BBIYUCIICHUS 3HAYCHUS Y 110 popMyIie
V=(7X+4)(2X-2) npu X=3.CocTaBbTe AITOPUTM CAMOCTOATEIHHO, BBIJICISS KAXKIO€ ICUCTBUE KaK
OT/ENbHBIN 1Iar. 3anucaTh AITOPUTMBI B BUJIE OJIOK-CXEMBI, B BU/IE TICEBJIOKOOB HA
AITOPUTMHUYECKOM SI3BIKE , a TAaKXKe Ha s3bIke [lackans.

CnenaiiTe BHIBO/ O IPO/IeJaHHOI padoTe.

KoHTpoJbHBIE BONPOCHI:

1. IlosicHuTE OHATHE «AITOPUTM.

2. B 4eM cocTOUT 0COOCHHOCTD OIMCAHHS AJITOPUTMOB C TIOMOIIBIO CTPYKTYPHOU CXEMBI U
KOHCTPYKIUH alrOpUTMUYECKOTO A3bIKA?

3. Ilepeunciute TUTIOBBIE ANTOPUTMHUYECKIE KOHCTPYKIIMU U OOBSICHUTE UX Ha3HAUYCHUE.

Jlureparypa
4. Nudopmaruka: yueOHUK [T HAYAIFHOTO U CpeHero MpodecCHoHanbHOro oopazoBanus. LiBeTkoBa
H.C., Benukosuu JI.C. — Akagemus, 2017 r.
5. HNudopmaruka. [IpaktukyMm ais npodeccuii v criequalbHOCTeH TEXHUIECKOT0 U COIIHAIbHO-

skoHomu4eckoro npoduiieit. H. E. Acradpesa, C. A. 'aBpuiioBa, o pen. M.C. L{serkoBoii, Axkamemus, 2017
T.

IIpakTuyeckast padbora Ne§.
Pa3paboTka HecJ10KHOT0 AJITOPUTMA pelleHus! 3a1a4H.

eau 3anaTus:
. W3YYUTbH PUMEPHI TOCTPOEHUS AITOPUTMOB C UCIIOJIb30BaHUEM KOHCTPYKIUI MPOBEPKU
YCIIOBUH, IIUKJIOB U CIIOCOOOB OMUCAHUS CTPYKTYP JTaHHBIX
. OCBOWTH MPUHIUIBI PEHICHUS 3a/1a4 C MCIIOJIb30BaHUEM OCHOBHBIX aJTOPUTMUYECKUX
KOHCTPYKIIUH.
OoopynoBanue, nporpammuoe odecrneuenue: [TK, OC Windows

MeToan4yeckne peKOMeH AU

Ipumep 1.

OmnpenenuTs IUIOMIAAb TPAIICIIMHK 10 BBEACHHBIM 3HaUYe€HUSAM OCHOBaHwuii (a u b) u Beicotsr (h).
3anucwo pewenus 3a0auu 3anuceo ancopumma 6 gude 610K-cxemol (PUc.
1):

HA aji2OpummudeCKoM A3blKe.
AJIT Tpalieuusa

Ha4ano

x

Beur a,b,h,s o
BBOZI3,b/h S
s:=((a+b)/2)*h / wen 8
BBIBOJS : B ““;u
KOH

Pucynox 1. Brox-cxema nunetinoeo arcopumma
IMpumep 2. Onpenenuts cpeaHee apuGMeTHIECKOe ABYX YHCE, €CIIH a MOJIOKUTEILHOE U YaCTHOES
(a/b) B mpoTHBHOM CciTyUae.

3anucwo pewenus 3a0auu : 3anuceo ancopumma 6 sude 610K-cxemul (puc. 2):
HA aneopumMu4eckoM s3viKke



T yucia
Bern a,b,c %
BBOJ 4,b ' I
eciu a>0 -
T0  c:=(atb)/2
nHaue c:=a/b
BCE
BBIBOJI C
KOH

Pucynok 2. Brok-cxema aneopumma c 6emeneHuem

IMpumep 3. CocTaBUTH aITOPUTM HAXOXKJICHUSI CYMMBI IIENBIX Yncel B quama3one ot 1 mo 10.

3anucw pewenus 3a0aqu 3anuce ancopumma 6 eude O.10Kk-cxemul (puc. 3):
HA aneopUMMU4eCcKOM sA3bIKe: i
aJIr CymMMa e Havano
e o 2
BeII a,S
| [ s= |
HaY .
S:=0; a=
a:=1; =
- HeT
HII == a<=10 -
nokaa<=10 as | *
S:=S+a; S=5+a ,ﬂ
a:=a+l; = e —
l a:=a+1 l ; Koney J
K11 |
BBIBOJ S
KOH

Pucynok 3. Luxnuyeckuil aneopumm ¢ npedyciosuem

B anroputMme ¢ mocTyci0BueM cHavalla BBITOJTHACTCS TEJO IUKJIIA, a 3aTeM IPOBEPSIETCS YCIOBUE
OKOHYaHMS IUKJIA. Permenue 3a1aum HaX0XKACHUS CyMMBI MTEPBBIX JIECATH LIEIbIX YHCEN B JAHHOM
cimydae OyJeT BBITJIAIETh CISAYIONUM 00pa3oMm:

QIIT C Ma ( ; Hawano
aJir Cym - 3
B€III 4,S 5=0
Hay T I
S':O' a=1
—1- p— § )
a:=1; S=S+a
S:S+a, a wa+
a:=a+l; As = =
noka a<=10 <=0 >
Q l HeT
BBIBOJI S o Pemog 8
KOH P E— T
— Korey

Pucynok 4. LJuknuueckuii aneopumm ¢ nocmycioguem

Coaep:xkanue padoThI:
3apanue Nel. Onpenenuts Iomaab NpsMOyroiIbHOTO TPEYTrOIbHIUKA CO CTOPOHAMH a U b.
3amnmcaTth PCHICHHUEC 3a1a4U Ha aJITOPUTMUYICCKOM S3bIKEC U B BUIC OJIOK-CXEMBI.

3amanue Ne2. Onpenenuth MPOU3BECHNE IBYX YUCEN, eclid b monoxurenpHoe U yacTHoe (a/b) B mpoTuBHOM
ciyJae.



3ammcaTth PeHICHHUE 3aa4M Ha aJITOPUTMHUYCCKOM SA3BIKE U B BUJIC 0JI0K-CXEMBL.
3aganue Ne 3. Crenaiite BBIBOJI O MPO/ICIIAHHON paboTe

KOHTpOJ’IbeIe BOIIPOCHI:

1. Buael anroputmMoB.
2. B geM cocTouT 0COOEHHOCTh OTIMCAHUS AITOPUTMOB C TIOMOIIIBIO CTPYKTYPHOU CXEMBI U
KOHCTPYKIIUH aJITOPUTMUYECKOTO sI3bIKA?
3. OTnn4uTeNbHbIe 0COOEHHOCTH aJITOPUTMOB C MPEYCIOBUEM U MTOCTYCIOBUEM.
Jlureparypa
6. NudopmaTuka: yueOHUK Ui HAYaJIbHOTO M CpeaHero mnpodeccroHanibHOro odpa3oBanus. llperkora
H.C., Benukosuu JI.C. — Akagemus, 2017 r.
7. Wndpopmaruka. Ilpaktukym s mpodeccuid W CHENUaNbHOCTEH TEXHUYECKOTO W COIHANLHO-

skoHomuueckoro npoduieit. H. E. AcradneBa, C. A. I'apunioBa, oz pen. M.C. I{serkoBoii, Axagemus, 2017
T.

IIpakTnueckas padora Ne9
Cpena nporpammupoBanusi. TectupoBanue nporpammbl. [Iporpammuasi peaausanus
HEeCJI0KHOI0 AJITOPUTMA

Heab 3aHsTHSI. U3y4YUTh CpeAy NPOrpaMMHUpPOBAHMS M CTPYKTypy mporpammsbl Turbo Pascal,
Hay4HUThCSl COCTABIIATH HECIIOXKHBIE NPOrPAMMBI B 3TOM Cpele MpOrpaMMHMPOBAHMS, MPOU3BOJIUTH
TECTUPOBAHUE IIPOTPAMMBIL.

Oo6opynoBanne, nporpammuoe obecnieyenue: [IK, OC Windows, cpeaa nporpammupoBanusi Turbo
Pascal.

MeToanuyeckne peKOMeHIauuu
Teopemuueckan wacmep

[Iporpammer Ha s3bIKe [1ackab UMEIOT OJIOYHYIO CTPYKTYPY:
Biok tunma PROGRAM - mMeer ums, cocrosiiiee TOJBKO M3 JaTHHCKUX OykB W nudp. Ero mpucyrcreue He
00s13aTeNbHO, HO PEKOMEHJYETCsSl 3alHCHIBATH JUIs OBICTPOrO PACIO3HABAHUS HYKHON MPOrpaMMbl CpEIu
JPYTHX JINCTHHTOB.
ITporpamMMHbIii 6JI0K, COCTOSIIMN B O0IIEM ciTydae U3 7 pa3[esioB: pa3aes OMUcanus Momysiei (USes);
paszen ornucanus Merok (label); pasmen omucanus KoucranT (CONst);
paszen ormucaHus THIOB JaHHbIX (type); pa3men onucanus nepeMeHHbIx (Var); pasues OmUCcaHusI POLCAYP U
(GyHKIUI; pa3zen oucaHus OrepaTopoB.

O6mas cTpykTypa nporpammsl Ha si3bike [lackans: Program MMSL..; {3aromoBok mporpamMmet }
Uses ...; {pa3men onrcanus MOIyJIeH }
Var ..; {pa3nen oObABICHUS TTEPEMEHHBIX }

Begin {Hayayo UCIIOMHUTENBHOMN YaCTH MPOrPaMMBbI }

... {TocenoBaTebHOCTh. OMEPAaTOPOB }

End. {xoner mporpammsi}

[Tpumep mporpamMMsbl, KOTOpast OCYIIECTBIISIET CIIOKEHHUE ABYX YUCEI M BBIBOJUT CyMMY Ha 3KpaH:

Program Summa; Uses

Crt; {TToaxmouaem moayiab Crt}

Var

numberl, {mepeMeHHas, B KOTOpPOil OyIeT ColepKaThCs MepBOE YMCIo} nUumMber2, {mepeMeHHas, B KOTOPOi
OyJer comepkaThesi BTopoe 4uciio} rezult {mepemenHas, B KOTOpoit OyneT coaepkaThesi pe3ysIbTar}

:integer; {ykaspiBaer TuI 1enbx yrcen} Begin

ClrScr; {{cnionb3yeM mpolieypy O4ucTKE dkpaHa u3 Moy Crt} Write ('Beexure nepsoe umciio ');
{BbIBOAMM Ha SKpaH CHMBOJIbI, 3allMCaHHble MeXx 1y arnoctpodamu} Readln (numberl);

{BBeneHHOe MOIb30BaTEeNIeM YHCIIO CUUTHIBaeM B repemMeHHyro numberl} Write ('BBexute BTOpoe uncio ');
{BbIBOAMM Ha SKpaH CUMBOJIbI, 3allMCaHHble MeXx 1y anoctpodamu} Readln (number2);

{BBeneHHOe MOIb30BaTeNIeM YUCIIO CYMTHIBaEM B repemMeHHyro number2} rezult := numberl + number2;
{Haxomum cymMMy BBEICHHBIX YHCEN M IpHcBanBaeM nepemenHoit rezult} Write ('Cymma uucen ', numberl, 'u
', number2, ' paguo ', rezult);

{BpIBOIMM Ha 3KpaH CTPOUKY, cofepairyto oTBer 3afaaun} Readln; {IIpouenypa 3amepxku sKpaHa}



End.
Hpakmu HyeckKas uacmo

3ananue 1. M3yunTe BHEIHMIA BU CHCTEMBI ITporpamMupoBanus Typoo [lackans.

3apanue 2. Otkpoiite Qaiin, B KOTOpbIi Bel 3amummre nporpamMmy, BHITOJTHSAIOUIYIO CIIOKEHHE JBYX UYHMCEIL.
Hnst aToro Hasxkmute KiaBuiry F10, uToObI BBIMTH B INIaBHOE MEHIO, 3aT€M KJIaBUIIAMH IepeMelleHHs Kypcopa
BbIOepuTe omuuio File, a B BeimaBmeM MeHI0 koMaHay New.

HaiinuTe B 9TOI mporpamme 3aroyioBOK, pasjies ONMcaHus TIEPEMEHHBIX, PU3HAK Hayala IPOrpaMMbl, IPU3HAK
KOHIIa IPOrPaMMBI, TEJIO MPOrpaMMbl, KOMMEHTAPHH.

OTBeThTE Ha BOMPOCHI:

1. Kakoe Hasznauenue mepeMeHHbIx numberl, number2, rezult?

2. Yro obo3nayaer crpoka: numberl, number2, rezult : integer; ?

3. Ecnu npucBonts niepemenHbiM NUMberl u number2 cooTBeTcTBeHHO 3Ha4YeHHE 5 U 7, TO KaKyro
CTPOUKY BBIACT KOMIIBIOTEP TPH UCIIOIHEHHUHU TTOCeAHeH mpouenypbl Write? 3anummTe ee B OTYET.

4, IepeenuTe ¢ anrimiickoro si3bika ciosa: Write, Read. Kak BbI gymaere, 4To JOIDKEH J€aTh
OTIEpaTOPhI C TAKUM Ha3BaHHUEM?

5. Kak BbI monumaere 3amuck: readin(numberl); ?

6. Yemy paBHO 3HaUEHHE MepeMeHHOi rezult mocie BeimosHeHus oneparopa: rezult := numberl +
number2; ?

7. Uro nmemaer onepatop MpHUCBanBaHUs B 3TOM Mporpamme?

3ananue 3. V3MeHuTe nporpaMmMy, BIMTOJIHEHHYIO B 3aJ]aHHH 2 TaK, YTOObI OHA HAXOJUJIa MPOU3BEICHHUE IBYX
grcenn. CoxpaHUTe TEKCTOM IPOrpaMMEI B (aiie Proizv.pas. Pe3ynbraT MoKaKuTe MPEnoaaBaTeio.

3ananue 4. M3MenuTe nporpaMmy, BBIMOJIHEHHYIO B 3aJIaHUU 3 TaK, 4TOOBI OHA BBIMOJIHSIA pacueT ILJIOIaIn
MPSIMOYTOJIFHUKA TI0 €ro JUIMHE U IIUPHUHE. 3aN0JHHUTE 10 pe3yabTaTaM pPaOOoThI MPOrPaMMBI TaOIHILY:

No ITapameTpbl TPAMOYTOJIBHUKA
THA [IFpUHA MJI0IIATh

1

2

Konmponsnwie eéonpocut

Uro Takoe cpena mporpaMMUpOBaHUs?

Omnummte cpeay nporpammupoBanust Turbo Pascal.
Kaxk coxpanuts TekcT nporpammsl B Turbo Pascal?
KakoBa cTpykTypa mporpaMmbl Ha si3bike Pascal?
Kak ocyiecTBuTh 3amyck nporpamMmmbl?

SRR A



IpakTuyeckas padora Ne 25-27
Boiurpsimnbie crpateru. Cio:kHocTh onucanus. Konuposanue ¢ ucnpapieHneM ommooK.
CopTupoBka
Hesm 3ansaTus: [ToxyduTs HaBBIKM KOJUPOBAHUS U AEKOIUPOBAHUS HHPOPMALIUH.
OoopynoBanue, nporpammuoe odecnevenue: [1K, OC Windows

MeToauueckue PE€KOMEHIAUH

Teopusi KOAUPOBAHUS — 3TO pa3feNl TEOPHUH MHPOPMAINHU, U3YIAIOIIUNA CIIOCOOBI OTOXICCTBICHUS
COOOLICHN C OTPAKAIOIMIMMHU MX CUTHAJaMH. 3a7adeil TEOpHH KOJMUPOBAHUS SIBISIETCS COTJIACOBAHHE
MCTOYHMKA WH(POPMAIIUU C KAHATIOM CBSI3H.
OOBEKTOM KOJMPOBAHUS CIY)KUT KaK AUCKPETHAs, TaK M HENpephIBHAs HH(OpMAIHS, KOTOpast
MOCTYIAET K MOTPEOUTEINIO Yepe3 UCTOUHUK HHpopmMaluu. [loHsTHE KOqUpOoBaHUe O3HAYaeT
npeoOpa3oBanue nHpopMaluu B GopMy, yI0OHYIO /Ui NIEpeladuy 10 ONpPeAETICHHOMY KaHaly CBSI3H.
OOpatHas ornepanus — JAeKoANPOBAHUE — 3aKITI0YAETCS] B BOCCTAHOBJIEHUH MIPHHSTOTO COOOIICHUS U3
3aKOJJMPOBAHHOTO BHJA B OOIIETIPUHATHIN, TOCTYITHBIA Tt TOTPEOHTEIIS.
B Teopuu konupoBaHus CyIIECTBYET Psijl HAPABIICHUMN:

— craruyeckoe ui 3h(HeKTUBHOE KOAUPOBAHHUE;

— TIOMEXOYCTOHYHMBOE KOJAUPOBAHUE;

—  KOPPEKTHUPYIOIIHE KOJIBI,

— IHKIUYECKUE KOJIBI,

— apudMeTUIeCcKHne KOJIbl.
C nosiBIEHHEM YIPABJISIIOIIUX CUCTEM, B 4acTHOCTH DBM, poJib KoAMpOBaHUS CYIIECTBEHHO BO3pOCia
Y U3MEHUJIach, Tak Kak 0e3 KOJUpoBaHUsl HEBO3MOXHA Mepeaada nHbopMmaluu. B nocnennee Bpems B
CBSI3M C Pa3BUTUEM TEJIEKOMMYHUKAIIMOHHBIX CUCTEM U IIUPOKUM HCIOJIb30BAaHUEM BBIYMCIUTEIBHOM
TEXHUKH JIJIs1 00pabOTKH M XpaHeHUs HH(POpMaIluy BO3HUKIIA HOBas 00JacTh 3HAHUMA —
nH(popMannoHHass 6€30MaCHOCTb.
KoaupoBanuem Ha3bpIBaIOT YHUBEPCATBHBIN CIIOCOO 0TOOpakeHHsI HHPOPMAIIUH TIPH €€ XpaHEHUH,
00paboTKe U nepeaaye B BUIE CUCTEMbI COOTBETCTBHI MEXAY CUTHAJIAaMU U 3JIEMEHTaMH COOOIIEHUH,
IIPH IOMOIIY KOTOPBIX 3TH 3JIEMEHTHI MOKHO 3a(pUKCUPOBATb.
Ko — 310 nmpaBuiio 0 JHO3HAUYHOTO MpeoOpa3oBaHusi COOOIICHUS U3 OJHON CUMBOJIMYECKOH (GOPMBI
MPEACTABICHUS COOOIICHUS B PYT'yI0, 0OBIYHO 0€3 KaKuX-Tu00 MOTEPh HHPOPMAIIUH.
Ecnu Bce k010BbIE CTI0Ba UMEIOT OJIMHAKOBYIO JUIMHY, TO KO/ HA3bIBAETCSI PABHOMEPHBIM, WU
OJIOUHBIM.
[Tox aGcTpakTHbIM andaBUTOM OyaeM NOHUMAThH YIOPSA0YEHHOE IUCKPETHOE MHOKECTBO CUMBOJIOB.
AundasutHoe koauposanue. AndaButHoe, T.e. TOOYKBEHHOE, KOJUPOBAHUE MOXKHO 33JaTh TaOnIuIen
K0J10B. DAaKTUYECKHU KOJIOM MpeoOpa3oBaHUs SIBISIETCS HEKOTOpas MOICTAaHOBKA.

2R =

o=
Torna [’8 1 B "], rae = « andaBuTy A, A = MHO3KECTBY CJIOB, COCTaBJICHHBIX B ajdaBute B.
MHo3x€ecTBO K0/10B OYKB Ha3bIBAETCSI MHOXKECTBOM 3JIEMEHTAPHBIX KOJ0B. AspaBUTHOE KOJUPOBAHUE
MO>KHO MCTIOJIb30BaTh IS JIFOOOTO MHOYKECTBA COOOIIIEHUH.
KommbrotepHnass o00paOoTka JaHHBIX OCHOBaHAa Ha TMPUMEHEHUH JBOUYHOTO KoAa. ITOT
YHHUBEpPCATbHBIH CMOCO0 KOMUPOBAHUA TOAMTCA JJs JIOOBIX JAaHHBIX, HE3aBUCUMO OT HX
MIPOUCXOKACHUS U CONEPKAHUSL.
KonupoBanue Tekcra
TekeTbl — 3TO TMOCIEAOBATEIHHOCTH CHMBOJIOB, BXOJSIIMX HEKOTOpbIN andaButr. Koauposanue
TEKCTa CBOJUTCS K JBOMYHOMY KOAMPOBAHUIO andaBUTa, HA OCHOBE KOTOPOTO OH MOCTpoeH. Yarie
BCEro MpUMEHseTcs OaliToBoe KoaupoBaHue andaButa. B 3TOM ciiyuae MakcUMallbHas MOIHOCTH
andasura cocraBnser 256 cuMBoiOB. Takoi andaBUT MOXKET colepkaTh Ba Habopa OYKBEHHBIX
CHUMBOJIOB (HaIIpUMep, PYCCKUI U TaTHHCKUH), MU(PBI, 3HAKU MPENUHAHUSI U MaTeMaTHYeCKHUEe 3HAKH,
mpoOen M HeOONBIIOe YUCIIO JOTMOTHUTENBHBIX CUMBOJOB. lIpuMepoM Takoro andaBuTa SBISETCS
xox ASCII.



Onnako, orpaHu4eHHBIA Ha0Op M3 256 KOJOB CUMBOJIOB CETO/HS YK€ HE YIOBJIETBOPSET BO3POCIINE
NOTPEOHOCTH MEXKIyHAPOAHOTO 001IeHUs. Bee Goiblee pacpocTpaHeHue Moy4aeT YHHUBEpCcallbHas
cuctema 16-pa3psanoro koauposanus cumBosioB UNICODE.

MomHocTh andasura B cucreme koaupoBanuss UNICODE coctasmsier 216=65 536 pa3HbIX KOAOB, U3
KoTopbix 63 484 Kkoma COOTBETCTBYIOT CHMBOJIaM OOJBIIMHCTBA andaBuTOB, a ocrtaBmmecs 2048
KOJIOB pa3zelieHbl TOmoiaM U o0pa3yroT Tabmuiyy pasmepom 1024 ctonbmoB x 1024 ctpok. B artoit
Tabmuie 0oyiee MIJUTHOHA SYEEK, B KOTOPBIX MOXKHO Pa3MECTUThH eIe 0ojiee MIJUIMOHA Pa3IHYHBIX
CHMBOJIOB. JTO CHMBOJIBI «MEPTBBIX» S3BIKOB, a TaKXE CHMBOJIbI, HE HMEIOIIUE JIEKCHYECKOTO
COJIepKaHUsA, YKa3aTeld, 3HaKU W T.N. [ 3amucu 3THX OTOJIHUTENBHBIX CHUMBOJIOB HEOOXOIMMa
napa 16-paspsiiasix ciioB (16 pa3psaoB s Homepa cTpoKu U 16 paspsaoB isi HoMepa CToJI01a).
Takum o6pazom, cucrema UNICODE sBnsieTcss yHUBEpCalIbHON CHCTEMOW KOIMPOBAHHS BCEX
CHMBOJIOB HAI[MOHAIBHBIX NUCHMEHHBIX CHCTEM U 00JagaeT BO3MOKHOCTBIO CYIIECTBEHHOTO
pacimupeHusi.

Konuposanue nzodpaskeHui

Pucynku, xaptunku, ¢otorpadum koaupyrorcs B pactpoBoM dopmarte. B 3ToM Buae Kaxaoe
n300paxkeHue MpeicTaBiIsieT co00M MPSIMOYToJIbHYIO TaOJIMIly, COCTOSIIYIO U3 IIBETOBBIX ToueK. L[Ber
U SIPKOCTh KaXKJI0M OT/IENbHON TOYKH BBIPAXKAIOTCS B YMCIIOBOM (hopMe, UTO MO3BOJISIET UCHOJIb30BaTh
JBOWYHBIN KO JUTS TIPEACTaBICHHS TpadUIeCKuX JaHHBIX.

YepHo-Oenple HM300paKCHUST NTPUHATO TNPEACTABISATH B TPajallusx Ceporo IBeTa, Ui AITOTO
ucrnoap3yercs mozaens GreyScale. Ecim SpKOCTh TOYKH KOJUPYETCS OJHHM OaiiToM, MOYKHO
HCIMOJIB30BaTh 256 pa3IMYHBIX CEPhIX TOHOB. Takas TOYHOCTb COIJIACYETCS C BOCHPUUMYHBOCTHIO
YeJIOBEUECKOTO TJ1a3a M BO3MOKHOCTSIMH TTOJIUTPAPHUIECKON TEXHUKH.

[Ipy KOIMpPOBaHWM IIBETHBIX W300pKEHUH NPUMEHSIOT MPHUHIUI JICKOMIO3HWIMK I[[BETa Ha
COCTaBJIISAIOLINUE, JJI 3TOTO UCHOJIB3YIOT MoJenb RGB. [[BeTHoe n3o6paxkeHre Ha FKpaHe MOJTydaeTcst
MyTeM CMEIIMBaHUs TpeX 0a30BbIX 11BeTOB: KpacHoro (Red, R), cunero (Blue, B) u 3enenoro (Green,
G).

Kaxxaplii mukcenb Ha SKpaHe COCTOUT M3 TPEX OJIM3KO PACIIONI0KEHHBIX AJIEMEHTOB, CBETSIIUXCS
STHUMH LIBETAMH.

[IBeTHBIE TUCIUIEH, KCHIOJIB3YIOLIME TAKOW MPUHIMT Ha3biBalOTCss RGB -MoHuTOpamu.

Kon nBera nukcenst coaepKuT HHPOPMAIIHIO O J0Je KaXI10T0 6a30BOT0 IBETA.

Cxema nBeToo0pa3oBanmsi
Ecnu Bce Tpu COCTaBISIOMIMX MUMEIOT OJUHAKOBYIO MHTEHCHBHOCTH (SPKOCTH), TO M3 MX COUYETAHUN
MO>KHO TIOJTYYHTh 8 Pa3IMYHBIX [IBETOB:

RGB BeT
000 . YEPHBIN

0 0 1 Il cummi
010 3€JICHBIN
011 roiayooi
10 0.KpaCHLII71
101 PO30BBII
11 OIKOquHeBLIﬁ
111 OenbIit

®opmupoBaHUEe LIBETOB MPU TIyOUHE 1BeTa 24 OuTa:



OBET HHTEHCUBHOCTL R MHTEHCUBHOCTE G WHTEHCUBHOCTL B

gepubiii 00000000 00000000 00000000
kpacHeli 11111111 00000000 00000000
3enensiii 00000000 11111111 00000000
CHUHHI 00000000 00000000 11111111
roy6oii 00000000 11111111 11111111
xenreii 11111111 11111111 00000000
OenbIit 11111111 11111111 11111111

Uem Oompire TiyOMHA I1[BETA, TEM IIHMPE JUAMa30H JOCTYIHBIX I[BETOB W TEM TOYHEE WX
npeacTaBieHne B ouu(ppoBaHHOM H300paxeHuu. [lukcenb ¢ OMTOBOM TiIyOMHOM, PaBHOW €OMHUIE,
uMeeT Jinib 2 (B TIEPBOM CTENEHH) BO3MOXHBIX COCTOSHUS — JIBAa I[BETA: YCPHBIA WM OCIIBIH.
[Mukcens ¢ OuTOBOM TyOMHON B 8 eauHUI] MMeeT 28 uiau 256 BO3MOXKHBIX IIBETOBBIX 3HAUYCHUM.
[Mukcens xe ¢ OuToBOW TIyOWMHOUW B 24 enuHMIGl mMeeT 224 crenenw) wim 16,7 MWUTHOHOB
BO3MOXHBIX 3HaueHH. Cuutaercs, 4To 24-OMTHBIE W300pakeHWs, cojaepkamue 16,7 MUITHOHOB
IIBETOB, JOCTAaTOYHO TOYHO TEPENaloT Kpacku OKpyxkKaromero Hac mupa. Kak mpaBuio, O6utoBoe
paspelnieHue 3a1aeTcs B 1uarnas3one ot 1 10 48 OuT/muKcens.

[Ipn mevatn Ha Oymare MCIOJIB3yeTCS HECKOJBKO MHAs IIBETOBAs MOJIENb: €CIIM MOHHUTOP HCITYCKas
CBET, OTTCHOK IMOJYJaJICd B PE3yIbTaTe CIOKEHHUS I[BETOB, TO KPAaCKH - TOTJIOMIAIOT CBET, IIBETA
BBIUMTAIOTCA. [l03TOMY B KauyecTBE OCHOBHBIX HCMONB3yIOT ronayoyio (Cyan, C), mypmypHyO
(Magenta, M) u xenrtyto (Yellow, Y) kpacku. Kpome Toro, nz-3a He HA€aIbHOCTH KPACUTENICH, K HUM
00BIYHO 100aBISIOT YeTBepTYI0 -- uepHyHo (black, K). Jlns xpaneHust nHpopMannm o Kaxa0u Kpacke
M B OTOM cCllydyae 4daimie Bcero wucmnoib3yercss 1 Oaifr. Takas cucrema KOIUPOBAHHUS HOCHT
HazBanne CMYK.

Bonee rpyboe npezacraBieHue 1iBeTa UCHOIb3YET MEHbIIEE YUCIO pa3psanoB. Hampumep, koaupoBaHue
1BeTHOM rpaduku 16-pa3psaabiMu ynciamu Hocut HasBanue High Color. B stom criydae kaxaomy
L[BETY OTBOJIAT MATh pa3psIoB.

KopupoBanue 3Byka u Buaeo

[Ipuembr paboThl cO 3BYKOBOM HMH(MOpMAIMEH TPHILIA B KOMIBIOTEPHYIO TEXHHKY TO3XKE BCETO.
AHAIUTUYECKUN METOJI KOJUPOBaHUS, MPUMEHUMBIM K JIOOBIM 3BYKOBBIM CHUTHajlaM OCHOBaH Ha
aHaAJIOrOBO-IIM(PPOBOM  TpeoOpa3oBaHuU. VICXOMHBIM aHAJIOTOBBI CUTHANl MPEACTABIAIOT Kak
MOCJIEIOBATENIbHOCTh  IIU(GPOBBIX CHTHAJOB, 3alUCaHHBIX B JBOMYHOM Koje. PaspsaHocTh
npeoOpa3oBaHusl ornpeneisieT 00beM JaHHBIX, COOTBETCTBYIOIIMX OTIEIbHOMY LIM(PPOBOMY CHUTHAIY.
[Ipu Bocmipou3BeieHUN 3BYKa BHITIOJIHAIOT 00paTHOE I PO-aHAIOTOBOE ITpeoOpa3oBaHHUe.

OTOT METOJ KOAMPOBAHMS COAEPXKUT MOTPEUIHOCTh, TaK YTO BOCIPOU3BOJMMBIN CHUTHANl HECKOJBKO
OTIIMYAETCs OT OPUTHHAIIA.

MeTon KOIMpOBaHMS Ha OCHOBE TaONWYHOTO CHUHTE3a MPUMEHUM TOJBKO K MY3BIKAIbHBIM
npoM3BeIcHUsAM. B 3apaHee MOArOTOBICHHBIX TaOMUIAX XPaAHATCS 00pasibl (CIMILIBI) 3BYKOB
Pa3IMYHBIX MY3BIKABHBIX MHCTPYMEHTOB. YHWCIOBBIE KOJBI ONPEICNSAIOT HMHCTPYMEHT, HOTY U
MIPOJIOJKUTENLHOCTD 3ByYaHHUS.

[Ipu xonMpoBaHUM BHIEOCUTHATA TpeOyeTcs 3amucarh MOCiIeI0BaTeIbHOCTh H300paKeHUH (KaJApoB) U
3BYK (3BYyKOBasi JOpokka). dopMaT BUIEO3AMKUCH MO3BOJSET BKIIOYUTH 00a MOTOKA JAaHHBIX B OJHY
1M (POBYIO MOCIEOBATETHEHOCTb.
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1. 3amenss kaxayro OyKBY ee MOpsIKOBBIM HOMEpOM B alnpaBuTe, 3amudpyiire ¢ppasy: "SI YMEIO
KOAMPOBATH UHOOPMAILIMIO".

Pemenue: /151 TOro, 4TOObI JIETKO 3aKOIMPOBATh (Ppasy, 3aMeHsIs Kaxayt0 OyKBY €€ MOPSIKOBBIM
HOMEpPOM B aipaBUTE HEOOXOIUMO COCTaBUTh TaOIMIly COOTBETCTBUA "BykBa - €€ mopsaKoBbIit
HoMep':

Ne bykBa Ne BykBa Ne bykBa Ne BykBa Ne BykBa

1A 8 XK 15H 22 29 bl



2b 93 16 O 23 X 30 b
3B 101 17 11 2411 310
AT 111 18 P 259 32 IO
51 12 K 19 C 26111 334

6 E 13 J1 20T 27 11 _ PaccTOsIHUE MEKIY
OykBamu
7 E 14M 21V 28D - ipoGen

Teneps MoxHO JieTKo 3amudpoBath ppa3y. Ona Oyzaer BeIrsieTh Tak: "33 21-14-6-32 12-16-5-10-
18-16-3-1-20-30 10-15-22-16-18-14-1-24-10-32"
2. Jlana koupoBoYHas Tabnuna (rmepsas mudpa Koaa - HOMEp CTPOKH, BTOpasi - HOMEp CTOJIOMA):

0 12 3 4 56 7 8
OA B BT O E X 3 U
1M KO MH oI P C
2T V ® X II Y U I B
3l b U D 10 A _ ,
4: ; - "

C moMoIs0 3TOH KOANPOBOUHOM Tabmmiiel 3amudpyite ppasy: TEJJETPAMMA. Pemenne: 20 05 12
0503 1700 13 13 00



; i'- H-F -:- == -H = =

Jana konoBas Tabnuia a30yku Mop3e

A eo— Nl e—ee || —e—oe
E —eee M —-— Yy ———oe
B e—- H —eo w -—---
[ ——e O -——-- W ——e—
O —ee M e——e b e——e—oe
E o P e—oe bl —e——
X eee— C oee b —ee—
3 ——ee T - D ee—oe
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Pacmudpyiite (nexomupyirte), 9To 3/1€Ch HanmucaHo (OyKBBI OTACICHBI IPYT OT JIpyra mpodenamMu): — —

3akoaupyiTe ¢ moMoIbio a30yku Mop3e ciioBa: nHopMaTrka, TaHHBIE, AITTOPUTM.

3akoaupyiTe ¢ moMoIbio a30yku Mop3e cBoe ums U (haMUITHIO.

Jlana kogupoBouHas Tabnuia (mepsas mudpa Kojaa - HoMep CTPOKH, BTOpas - HOMep CTOJIOIa)

0 1 2 3 4 5 6 7 8
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C moMoIbIo ATOH KoupoBouHO# Tabmuikl 3ammudpyite ¢ppasy: 1 YMEIO PABOTATH C
MHO®OPMALIMEN! A ThI?

3aMeHss KaXayro OyKBY ee MOpsIKOBEIM HOMepoM B andaBute, 3amudpyiire gpasy: "SI YMEIO
KOJUPOBATH MTHOOPMAILMIO". YUto HEO6X0AUMO IPETYCMOTPETh, YTOOBI 3aM(PPOBAHHBIN
TEKCT ObLJI 3amuca 0e3 MpomycKoB?

DRl nAamni

Jana konoBas Tabnuia a3oyku Mop3e
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Pactmudpyiite (nexoaupyiTe), 94To 3/1€Ch HamMcaHo (OyKBBI OTEICHBI IPYT OT Apyra npooeiammu): - ¢

3akoaupyiTe ¢ momoikko a30yku Mop3e ciioBa: nH(GOPMATHKA, JAHHBIC, aITOPUTM.

3akoaupyiTe ¢ moMoIbio a30ykun Mop3e cBoe ums U (haMUIInIO.

Jlana koaupoBovHas Tabsuiia (nepsas 1nudpa Kkoaa - HomMmep CTpPOKH, BTOpasi - HOMEp CToJI01a)

0 1 2 3 4 5 6 7 8
0 A b B r il E X 3 n
1 i K n M H 0 M P C
2 T y o) X L, Y L LLI b
3 bl b C) t0 9 N , ?
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C nmomo11pk0 3TON KOAUPOBOUHOM TabnuLb! 3amnpyiTe gppasy: "Tadnuiubl MappyTH3anuy -
AIIEKTPOHHBIE 0a3bl TaHHBIX'.

3ameHsis Kaxaylo OyKBY ee MOpsAIKOBBIM HOMEpOM B andasute, 3amudpyire ¢paszy: "Ckpunr -
HaboOp KOMaH1 Kakoro-auoo si3pika”. YTo He0OX0IUMMO NMPeayCMOTPETh, YTOObI 3aIr(ppoBaHHBIN
TEKCT OBbLJI 3amrcan 0e3 MPOIyCKOB?

ANl Firaan B w

Jlana xomoBas Tabnuia a30yku Mop3ze

A e— T e—ooe [ —e—-
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Pacmmmdpyiite (nexoaupyiTe), 4To 3/1eCh HamrcaHo (OyKBBI OT/IEICHBI APYT OT Apyra mpodenamu): © -

3akoupyiTe ¢ MOMOIIbIo a30yku Mop3e cioBa: ¢iar, UMs, KOJUpOBaHHE.

3akoaupyiTe ¢ moMoIbo a30yku Mop3se cBoe uMs 1 (haMuJIHIio.

Jlana konupoBoYHas Tabnuia (mepsas udpa Koaa - HoMep CTPOKH, BTOpast - HOMep CToJIONa)

0 1.2 3 45 6 7 8
0 Ab B I A E X 3 W¥
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C nmoMo1IpIo 3TOM KOAUPOBOUHOM Tabmuiel 3ammdpyiite dppasy: "YUEHUE JIA TPY ] K CJIABE
BEAYT"

3aMeHsis KaxIyto OyKBY ee MOpsIKOBBIM HOMEepoM B andasute, 3amudpyiite ¢ppaszy: "FO3EP -
[TOJIB3OBATEJIb KOMIIBIOTEPA". Yto He00X0AUMO MPEeIyCMOTPETh, YTOOBI 3alI(POBAHHBIN
TEKCT OBLI 3amican 0e3 MPOIyCcKOB?



IIpakTuyeckas padora Ne 28-30
DJIeMeHTHI TeOpUH AJIrOPUTMOB. BhruncanmocTs
Lesn 3ansiTusi: 3aKperuieHue 00IIero MOHATHS «AJITOPUTMY. Pelenue mpocTenmx
QITOPUTMUYECKUX 3a/au.
OoopynoBanue, nporpammuoe odecnedenue: [1K, OC Windows

MeToauueckue PE€KOMEHIAUH

[IpakT4yeckaa pad6ora Nel

Tema: IIP 1-2 CiioBecHasi popMa npecTaBJIeHUs1 AJATOPUTMA.

Lenv: 3akpennenue oduiezo nonamusa «anzopummy. Pewwenue npocmeiiniux
an2opumMuUYecKux 3a0ay

3aganme 1. OmpeaenuTh IUIOMIAAb TPANCIUK [0 BBEJACHHBIM 3HAYCHUSIM
ocHoBanwuii (a u b) u Beicotsl (h).

Bamanme 2. Omnpenenurts cpenHee apupMETHYECKOE [IBYX UHCEN, €ClIH a
HOJIOKUTENIbHOE 1 YyacTHOE (a/D) B MpOoTHBHOM Cilydae.

3aganue 3. COCTaBUTPH aJITOPUTM HAXOXIACHUS CYMMBI IIEJIBIX YHCEN B AUana3oHe ot 1
1o 10.



[IpakTU4eckKas padéora Ne2

Tema: IIP 3-4 I'paduueckas popma npeacraBieHus aJropurMma

Henw: Ilonyuenue npakmuueckux HAgvlK08 6 padome c cpaguyeckoii hopmoii
npeocmaesnenusn anzopumma

1.

2.

JIuHEeMHbIN aNropuT™, BBIIIOJIHEHHBIN B IpakTH4eckoi padote Nel, nepenenats Ha
LIUKINYECKHUH C 3alaHHBIM KOJMYECTBOM IIUKJIOB IO IIpUMepy 4.

Haiitn cymmy 3HaueHuit nepemeHHo# P, nmojaras, 4To Ha4aJabHOE 3HaYEHUE ITOU IIEPEMEHHON
paBHO HyIHO , T.. P=0. B kax10M 1iukiie nepemMenHas u3MeHsiercst Ha 2, T.e. P=P+2.
KommuecTBo nukioB paBHO 5. B pe3ynbraTe JaHHOTO aNropuT™Ma 3Ha4eHUE TIEPEMEHHON OyeT
paBHa P=10.

[IycTs 3a1aHbI HA4YAJIBHBIE 3HAYEHUS IEPEMEHHBIX:

x:=1; y:=5.

Hagamno nuxia;

oKa y>X

Yy-=y=-X

KOHeEIl IIUKJIA.

OrnpenennTh KOJNYECTBO LIMKIIOB U 3HAYEHMS IEPEMEHHBIX X, Y MOCIIE BBIX0/1Aa U3 UKIIA.



[IpakTUu4eckas pa6ora Ne3

Tema: 5-6 IlpeacraBiaeHue aJIropuTMa Ha NceBa0Ko/je.

Henw: lonyuenue npakmuueckux HA6vlK0G 6 pabome ¢ An2OpumMoM, HARUCAHHOM
Ha nceeookooe.

CocTaBUTh QITOPUTM pEUICHUS 3a7a4d C TOMOIIbI0 AJTOPUTMHUYECKOTO S3bIKa
MICEBJIOKO/I U C MTOMOILBIO OJIOK-CXEM, UCIIOJNb3YsI KOHCTPYKIIMIO IMHEWHOT O alrOpuT™Ma.

1. BblYuCANTh IUIOMIA[b TOBEPXHOCTH U O00BEM YCEYEHHOTO KOHYcCa MO
cienyroumum hopmyaam

S=nx@R+r)l+aR>+mr?;

V=(173)x(R>+r2+Rr)h.

2. BpluucauTh KOOPJWHATHI LIEHTPA THKECTH TPEX MATEPUATBHBIX TOYEK C
mMaccamu mi, My, M3 u KoopauHatamu (X1,Y1), (X2,Y2), (X3,y3) mo ¢popmynam:

Xe = (m1x1 + MoXo + m3x3) / (ml +mp + m3) ;

Ye = (M1y1 + may2 + mgys) / (Mg + mp + m3) .

3. Bbuucauth mwiomaas TPEYroibHUKA cO CTOpoHaMu &, b, € mo dopmyre
I'epona:

S=Vp@w-ap-bv-0o)
r7ie P — MOJIyIEpUMETP, BEIYHUCIIIEMbIN IO popmyIie
a+b+c
2 )
4. BBI‘{I/ICJII/ITB KOOpI[I/IHaTBI TOYKH, ,Z[GJISIIHGﬁ 0Tp€30K ai1d? B OTHOIIEHUHU N1:.N2 110

dbopmynam:
X T YXy
14 14
C_Y1itY)e
1+y |
!
rae - L

5. BbIUMCINTE MEAMAHbI TPEYTOJILHUKA CO CTOPOHAMH @, b, C 1o popmMynam:
Mg = 0.5v2b2 + 2c2-a= -

mp, = 0.5V2a% + 2¢2 - b?

me = 0.5v2bz + 2bz - c2

6. BeruaucnuTh mIomaabs Kpyra u JUIMHY OKPYXXHOCTH IO BBEJICHHOMY 3HAYEHUIO
paauyca.

7. Bpraucauth miomanas S u nepuMerp L syummrca 1mo BBEIEHHBIM 3HAYCHHSIM
nmoJryoceit a u b:

S=m-a-b

1
2(az + b?)




[IpakT4eckKkas pad6ora Ne4
Tema: IIP7-8 CoctaBienune nporpamMmm 1Jisi MamiuHbl ThropuHra.
Ilenw: Ilonyuenue npakmuuecKkux HA6blKO6 6 HANUCAHUU npozpamm ona «Mawiunoi

Toropunza»
3aoaua 1.1. A = {a, b}. 3ameHuTs BO BXOJHOM CJIOBE BCE CHMBOJIBI

“a" ma b
Ipumep (puc. 1.2):
c|blalbla|A|A| - |o|b|b|b|[b|A|A

Puc. 1.2. Ilpumep 3aMeHBI CUMBOJIOB

3aoaua 1.2. A = {0, 1}. 3anucars B koHue cnosa 1. Ecou cioBo
MyCTO€ — BBIBECTU COOOIIEHHE 00 OMIMOKE (OTMETUB 3aKJIIOUUTEIIHHOE

cocrosHue Kak Q').

IIpumep (puc. 1.3):
c|0|(1[O0O|O0O|A]|A| — |[oc|O|1 |O|O|1]|A|A

3aoaua 1.3. A = {0, 1}. Ilocne cnoBa 3amucaTh NEpPBYIO OYyKBY
cnoBa. Eciu ¢i1oBo mycToe — BeIBECTH CO001IeHUE 00 OIMOKE (OTMETHUB
3aKTIOYUTENHHOE COCTOSHHE Kak Q').

Ipumep (puc. 1.4.):
c|(O0|1|O0f(1]|A|A|l] — |o|Of1 |01

O|A R

Puc. 1.4. Ilpumep 3anucu nocne cnoBa nepBoro CUMBOJIA

3aoaua 1.5. A = {0, 1, 2}. Bo BXOIHOM CIJIOBE 3aMEHHUTH BCE
komOuHauu “012” Ha 3BE3J0YKH.

Ilpumep (puc. 1.6):
g|T| | O|L|Z[L|X|O| |20 |F|X]|X] —

x| *|*®*[L|T|=|=|*|0|X|&]|X

Puc. 1.6. [Ipumep 3aMeHBI KOMOMHALIUY CUMBOJIOB



[IpakTHU4yeckasa paoora Ne5
Tema: I1P9-10 CocraBiienue nporpamm s mamunsbl [locra.
Henw: lonyuenue npakmuueckux HA6vlKO8 8 HANUCAHUU RPOcpamm 013 «Mawiunl

HHocmay

3aoaua 1.15. A = {0, 1}. Mamuna nByxyieHTouHas. /[aHo cioBO,
OHO 3alMcaHO Ha nepBoi JieHTe. CKONMPOBaATh 3TO CIOBO HA BTOPYIO
JICHTY B 0OpaTHOM MOPSIKE.

3aoaua 1.16. A = {0, 1}. Maumna tpexneHTouHas. /lanb! qBa yncia
B JIBOMYHOM KOJi¢, OHHM 3allMCaHbl Ha IIEPBOM M BTOPOH JICHTE
COOTBETCTBEHHO. CUMTAETCS, YTO CJIOBA 3alIMCAaHbl HOPMAIBLHO: T.€. 00a
CJIOBO BCEIJa €CTh U HAUMHAIOTCS OHU C CUHUIIBI (UCKITIOUECHUE TOJIBKO
JUIsl yucna Houib). OrpenenuTs, 4eMy paBHa CyMMa 3THX JIBYX YHUCEIl, U
pE3yNbTaT 3aMKucaTh HAa TPETHIO JICHTY.

3aoaua 1.17. A = {1}. Mamuna TpexieHTounas. JlaHbl 1Ba yncna B
YHapHOM KOAE, OHM 3alMucaHbl  Ha TIEPBOM M BTOPOM JIEHTE
COOTBETCTBEHHO. OmnpeaenuTrs, 4eMy PaBHO MPOU3BEICHUE ITUX JBYX
4UCeNl U pe3yJbTar 3alUCaTh HAa TPETHIO JICHTY.



[IpakTU4eckKass pad6ora N26
Tema: ITP 11-12 CocTaBiieHre HOPMAJIbHBIX AIrOpuTMOB MapkoBa.
Henw: Ilonyuenue npakmuyeckux HA8vlK08 6 cocmasienuu anzopummos Mapkoaa.

3aoaua 1.18. A= {0, 1}. 3ameHUTH NIPOU3BOIBHOE CIIOBO HA CUMBOJI
«O».

3aoaua 1.19. A= {0, 1}. Y1BOoUTH BCE CUMBOJIBI B CIIOBE.
Pewenue. Ilpemnaraercst ciaeayrolUid aJrOpuTM: HAWTH Hayaso
CJIOBA, 3aTEM Y/IBaUBaTh BCE CUMBOJIBL.

3aoaua 1.20. A= {0, 1}. Y1anuth KaxX1blii TPETUN CUMBOIJL

Pewenue. Ilpennaraercst cieayrolluid anrOpuTM: HAWTU HaA4ajo
CIIOBa, 3aTEM OTCUYUTHIBATH KAaXJIbIH TPETHUM CHUMBOJI, MEHSS BUJ
YeJTHOKA.

3aoaua 1.21. A = {0, 1}. [locTaBUTh B KOHIIE CJI0OBA «1», €CJIA B HEM
€CTb XOTs ObI OJJUH HOJIb, IIOCTABUTD «—», €CJIM ITO HE TaK.

3aoaua 1.22. 4 = {0, 1}. [lepepaborats CIOBO B «+», €CIIM B HEM
€CTh XOT# OblI /IBa HyJIsI (HEBaXKHO PACIIOJIOAKEHBI OHU PSIIOM WJIU HET), U
B «—», €CJIM ITO HE TaK (T.€. UCXOAHOE CI0BO YAAIACTCS).



[IpakTU4eckKas padora Ne7

Tema: IIP 13-14 Pemenne 3a1a4 1o cOCTABJIEHUIO JIMHENHBIX AJITOPUTMOB.
Henw: Ilonyuenue npakmuueckux HA@vlKO8 NPU peuieHuu 3a0au 01 COCMAag1eHUA
JIUHEIHBIX A/120PUMMOG

1. BbruuciuTh ¥ BBIBECTH Ha 9KpaH 3HadeHue ¢pyHkiuu: Y = sin (x+30°)/(a + x)+b-a.

1 Ha4yaJlo

Y
2 i X, a,Db ;

A 4

3| y=sin (x+30*n/180) / (a + X) + b-x

KOHeIl

i

2. BeluncnuTh MeAMaHbl TPEYTOJIbLHUKA CO CTOPOHaMH 4, b, € o popmynam:
Mg = 0.5¥2b2 + 2c2- a2
my, = 0.5v2a2 + 2¢7 - b3
m, = 0.5y/2bz + 2bz-c2 -

3. Beruncnuthb mIomanab Kpyra M IJIMHY OKPYKHOCTH IIO BBCIACHHOMY 3HAYCHHIO

paauyca.
4, Bprauciuth miomanas S U nepumerp L amaunca mo BBEEHHBIM 3HAYCHUSAM
noJryocei a u b:
S=m-a-b

1
2(az + b3)
5. Berumciurs o6beM V U 1iomanbk 00OKOBOM MOBEPXHOCTH IWJIMHApPA S IO
BBC/JICHHBIM 3HAYCHHAM pajyca OCHOBaHHUs R u BBICOTHI uiuHIpa H.
V=n-R*"H .
S=2-n-R-H

6. Berauciuts 00beM V 1 mI101a1p O0KOBOM IMOBEPXHOCTH KOHYCA S 1O BBEICHHBIM

3HAYCHHSIM pajiyca OCHOBaHWUS I', BRICOTHI N 1 0Opasyromiei |:
1

=-T-T*"h
3 :
S=m-r-1
7. Bpraucauth 00beM V U IUIOMIAAL TOBEPXHOCTH S cephbl 1O BBEIACHHOMY

3HA4YECHUIO pajuyca I:

4 3
=TT
3 :

S=4-mw-r*






[IpakTU4eckKas pa6ora Ne8

Tema: ITP 15-16 Pemenne 3a1a4 mo coCTaBJI€HUIO BEeTBAIUXCHA AJITOPUTMOB.
Henw: Ilonyuenue npakmuueckux HA@vlKO8 NPU peuieHuu 3a0au 01 COCMAag1eHUA
6EMBAUUXCA ATICOPUMMOE

1. CocraBuTh  mOporpamMmy  JJis  pPEIICHUS  KBAJAPATHOTO  ypaBHEHUS
ax>+bx+c=0.

2. OmnpenenuTs MaKCUMAJIBHOE YETHOE YHCJIO U3 JIBYX BBEJICHHBIX.

3. Omnpenenuth, MOXHO JIU U3 OTPE3KOB C JUVIMHAMU X, Y U Z TMOCTPOUTH
TPEYTOJIbHUK.

4. Beectu jgBa uncia a u b, DBosjbllee YHCIO 3aMEHUTh YTPOCHHBIM
IPOU3BEJICHUEM, MEHBIIIEE — TTOJTYCYMMOM.

5. Ecaum cpemu Tpex umcen a, b, C mMeercs XoTs ObI OAHO YETHOE, TO HAUTH
MaKCHMaJILbHOE YHUCJIO, MHAYE — MUHUMAJILHOE.

6. OmnpenenuTh, B KaKOM KBaJIpaHTE HAXOJUTCS TOYKA C KOOpJAWHATAMH X U Y
¥ BBIBECTH HOMEP KBaJpaHTa Ha DKPaH.

7. Haiitu kBagpaT HanOoOJBIIEr0 U3 ABYX 4YKced a U b. BeiBecTn Ha SKpaH 4nCIIO
1, eciiu HaAWOOJBIINM SBISIETCS YHUCIO @, YHACIO 2 — €CJIM HAWOOJBIINM YHCJIOM
saBisgercs b.

8. Ompenenuts, MONaaeT JU TOYKA C KOOpAMHATAMU X M Y B Kpyr paauycom R.
Ecnu Touka momamaeT B KpYr, BBIBECTH Ha dKpaH €IUHUILY, B IMPOTUBHOM Ciydae —
HOJTb.

9. HamucaTh aJdropuT™ pelieHus 3aaadu, KoTopas pemaeT ypaBHenue ax + b =0
OTHOCHTEIBHO X JUIs JIIOOBIX 4YMced @ W D, BBeIEHHBIX C KjIaBHATypel. Bce dmcia
CUMTAIOTCS JEHCTBUTCIILHBIMU.

10. Hanmucath anropuT™ pelieHus 3aaadd, KOTopas ONpeaelisieT, JISKUT JIU TOYKa
A(x,y) BHYTPH HEKOTOPOro KOJblia («BHYTpH» IMOHMMAETCA B CTPOIOM CMBICIE, T.C.
Cly4ail, Korja Touka A JEXKWUT Ha TpaHUlle KoJiblla, HegomycTuM). LleHTp KoJibla
HAXOJIUTCA B Hayajle KoopAauHaT. s Koybla 3aJaHbl BHYTPEHHHHM W BHEUIHUU
pamuycel Il, r2. KoopauHaTel X ¥ y BBOJSTCS C KIIaBUATYPBHI.



[IpakTU4yeckasa padoora Ne9

Tema: IIP 17-18 Pemenue 3a/1a4 1m0 COCTABJICHUI0 HUKJINYECKUX AJITOPUTMOB.
Ilenw: Ilonyuenue npakmuueckux HA6blKOG NPU PeUieHuU 3a0ay 011 COCMAG/1eHUA
UUKTUYECKUX ATIZ0PUMMOE

Haiitu cymmy umcen, kpaTHbIX TpeM, B quana3zone ot 0 go 50.
Haiiti cymmy niepBBIX E€CSATH YUCEIN, KPATHBIX IATH.
Haiitu npousBeaeHue yeTHIX yrcel B auamnaszone ot 2 go 30.
BBogasTcs monoxuTensHbie yncna. [pekpaTuTh BBOJ, KOTJIa CyMMa BBEJICHHBIX
yucen npesbicuT 100.

5. TpeOyetcs Haiitu cymmy uucen, kpatHbix /, B nuamnazone ot 0 qo 100.
BriBecTr Ha SKpaH cyMMYy YHCEN U HX KOJTUYECTBO.

6. OnpenenuTh KOIUYECTBO LEIBIX YUCEN, KpaTHRIX 3 (0T 3 U jajiee), JalOluX B
cyMMe 4ucIio, npesbimatomee 200.

7. BBomsarcs 10 uumcen. BeiBecTH Ha DJKpaH CyMMBI TIOJOXKUTENIBHBIX H
OTPUIATETFHBIX YHCET U UX KOJIUIECTBO.

8. BsiBecTH Ha >KpaH 3HaueHHs QyHKIMHU y=sin(X) ms 0<x<180 ¢ marom B 1°.

9. TlomcumTaTh MIOMIATN NECATH KPYroB C paguycamMu oT 1 cMm ¢ marom 2 cM u
BBIBECTH 3HAUCHUS TUIOIIAJICH Ha SKpaH.

10. BBoasiTcst monoKuTeNnbHbIe uncia. [IpekpaTuTh BBOJ YMceN, KOTAa UX CyMMa
npesbicuT 100. Pe3ynbraT BEIBECTH Ha IKpaH.

=R A\



[IpakTUu4yeckas pa6ora Ne10

Tema: ITP 19-20 CocTaBiieHne aJropuTMa NoMcKa B HEYNOPsI04€HHOM MaCCHBe.
Ienw: lonyuenue npakmuueckux HA8vlK08 6 padome ¢ An20pUmMMAaAMu HOUCKA 6
Heynopsa004eHHOM maccuee

1. OnpenenuTh NOPSAKOBbIE HOMEPA HYJIEH B MACCUBE.

2. Bce otpuimaTtenpHble SJEMEHTHI MacCHMBa 3aMEHUTh HYJISIMHU. Bwiaath
COOOIIEHHE O KOJIMYECTBE TAKUX 3aMEH.

3. HaiiTu nopsaKoBbIil HOMEp MUHUMAJIBHOI'O YUCJIA B MACCHBE.

4. HaiiTu 3HaueHHE M KOOPJAMHATHI TEPBOTO MO TOPSAJAKY MOJOKUTEILHOTO
AJIEMEHTA B MACCHUBE.

5. Haiitu Koimu4ecTBO €QUHUL] B MACCHUBE.

6. Kakux uymcen B maccuBe OOJIbIIIE: MOJONKUTEIBHBIX WU OTPUIATEIbHBIX?
(MaccuB MOXET COepKaTh HYJIEBbIE 3HAUCHHUS ).

7. Ucxonubie nanneie: B tabmuue 10 crpok. Ilepswiii crtombernr — damunms
paboTHUKA, BTOPOM — CTaX pabOTHHKA.

8. Ilo ctaxxy paboTHHMKA OMpPENENIUTh, K KaKOW TPyIIe OH OTHOCUTCA, eciau 1
rpynmna — cTax 10 3-X JieT, 2 rpynmna — g0 5 jer, 3 rpynna — ao 10 ner, 4 rpynmna —
ceeime 10 mer.

9. HaiiTn cymMMy quaroHajgbHBIX 2JIEMEHTOB OJIOKA SIYE€EK, COCTOSIIETO U3 5 CTPOK
1 5 cToJIOII0B.

10. /IBanuat mepeMeHHBIM MAacCHBa MPUCBOUTH OAHO U TO K€ 3HAUEHHUE, PABHOE
HauOOJBIIEMY U3 HUX.



IIpakTuyeckas padora Ne 31-33
JKBHBAJEHTHOCTH AJITOPUTMHYECKHX MO/IeJIel
esn 3aHATHA: - CHOPMHUPOBATH MPEACTABICHUE 00 AITOPUTME U €T0 CBOICTBAX;
- c(hopMUpPOBATH MPEACTABICHUE O CIIOCO0AX UX ONMCAHUS AITOPUTMOB;
- c(opMUPOBATH MPEICTABICHUE O THIIAX aJITOPUTMOB;
- c(hopMUPOBATH MPEACTABICHHE 00 OCHOBHBIX aITOPUTMHUECKUX KOHCTPYKIUSX.
OoopynoBanue, nporpammuoe odecneuvenue: [1K, OC Windows

MeToauueckue PEKOMEHAAUH

CnoBo aneopumm TPOUCXOIUT OT JIATUHCKOW (OpPMBI HANMCaHHUSI HMEHH BEJIUKOrO
marematuka IX Beka Anb-Xope3Mu, KOTOpPbIH CHOPMYIMpOBajd IMpaBUiia  BBINOJHEHUS
apuMETUYECKUX JTCUCTBUH.

[lepBoHauanbHO MOJ AIrOpPUTMaMHU MOHUMAIM TOJIBKO MpPaBUJa BBINOJHEHHUS YETBIPEX
apudmeTryecKux JeMCTBUI Hal MHOTO3HAYHBIMU YHCIAMH.

ANTOPUTM — OpraHu30BaHHAs MOCIEA0BATEIBHOCTD ICUCTBUIA.

AnroputmMuzanus -

Ceoticmea aneopumma:

-JIMCKpPETHOCTH

-OnpenenéHHoCTh

-Pe3ynbTatuBHOCTH

-MaccoBocTb

-Koneunocts

CriocoOsl 3anucu anropuTMoB (OI0K-cxema)

Aneopummst mocym 66ims 3a0aHbL:

C10BECHO

maoIuyHo

epaghuuecxu

Cnogecroe 3aJanue ONIMCBIBAET AITOPUTM € IOMOLIBIO CJIOB U MPEJI0KEHNN €CTECTBEHHOIO
SI3bIKA.

Tabnuunoe 3aaHue CIYKUT JJIs IPEJICTaBICHUS alroputMa B opme TabauI] U pacyETHBIX
dhopmyit.

I'paghuuecroe 3amanmne Ui 0.10K-cxema — cioco0 MpeCTaBlIeHUs aITOPUTMA C TIOMOIIBIO

reOMETPUUECKHUX (UTYP, HA3BIBAEMBIX OI0KAMU.
(ippesuns uiotpamenn Gce ¢ xew

HIGANG0, OCHSnOm), KoMt

SH0R, SLBOL A0S

CO0n cOPAtATIN, My Thv DNOKS SEacesasaron opayees, cDOerergl
OOOPREW 0 Sy

Gono yonoese ey Tpw B10n SHMCeBS0TCR Yendese Siopa npasni e
AYOPITMA

coepyraorasasl Gnox
G008 L0 MBODAMMLEU 1 N TIOWE YCITONCTIO

GnOx S0a000A MHDOPANIM 1D NDOM WETNR

Tuns! anroputTMoB
AJITOpUTMEI OBIBAIOT:
JAUHelHble
paseemenaoujuecs
YuKauuecxue
ANTOpUTM, B KOTOPOM KOMaH/Ibl BHIIOTHSIIOTCS TOCIEI0BATEILHO OTHA 32 IPYTOH,
HA3BIBACTCS JIUHEUHBIM ANIOPUIMMOM.




B pazeemenaowuecsa arcopummul BXOIUT yCIOBHE, B 3aBUCHUMOCTH OT BBIIIOJIHEHUS WIH
HEBBIIIOJHEHHS] KOTOPOTO BBIMOIHIETCS Ta WIKM UHAsI IOCIIEI0BATEIbHOCTh KOMaH/ (CepHii).
B anroputMuueckoi CTpyKType «gemeneHuey Ta Wi NHas Cepusi KOMaH{ BBIIOJIHAETCS B

3aBUCUMOCTHU OT UCTUHHOCTH YCA08USL.
Yecnosue moxet OBITE THOO HCTUHHBIM, JTHOO JOKHBIM.

B yuxnuueckue ancopummul BXOIUT MOCIIE0BATEILHOCTh KOMaH/, BBIMOJIHIEMAs
MHOTOKpaTHO. Takas mocienoBaTeIbHOCTh KOMaH]] Ha3bIBACTCS /mMenomM YUKid.
B anropurmuueckoil cTpykType «yukiy cepus KoMaH (TeJo UKIIA) BBIMOIHIETCS MHOTOKPATHO.
[uknuyeckue anropuTMHUECKUE CTPYKTYphI ObIBAIOT IBYX THIIOB:
- YUKTIbL CO CYEMUUKOM, B KOTOPBIX TEJIO IIMKJIA BBITIOIHSAETCS ONPEIeTIEHHOE KOJIMYECTBO

pas;

- YUKIivl ¢ yciosuem, B KOTOPBIX TCJIO HUKJIA BBITIOJIHACTCS, IIOKa YCJIOBUEC UCTUHHO.

B

L

~" ¥enome

f'““-av, 31
=

S
.-'"'-'-f

Hpaxmuttecxoe 3anAamue
3allaHI/Ie 1. cocTaBUTH B BHUJC OJIOK-CXEMBI aJIr OPUTM HAXOXJICHHUA CCPCAHUHBI OTPE3Ka IPpHU MOMOIIA

IUPKYJISA 1 JIMHEWKHU ONHrpPasACh Ha NPUMCP AJITOPUTMA €ECTCCTBCHHOTO A3bIKa



Jan otpe3ok AB.

Ilpumep: «Aneopumm oenenusi ompeska AB nononamy.
MOCTAaBUTh HOXKKY IUPKYIIS B T.A;
YCTAaHOBHTD PACTBOP LIUPKYIIS PaBHBIM JUIHHE OTpe3ka AB;
MIPOBECTH OKPYKHOCTB;
MOCTAaBUTh HOKKY LHUPKYIA B T.B;
IIPOBECTU OKPYKHOCTH;
Yyepe3 TOUKH MepeceueHms] OKPYKHOCTEH IPOBECTH MPSIMYIO;
OTMETUTb TOUKY IIEPECEUEHHMSI 3TOM NMpsAMOil ¢ oTpe3koM AB.

Nook~wdpE

3amanue 2. Ucnons3yiiTe pecypcsl HTEpHETA U1t HAXOKICHUSI ONIPEICTICHUS CBOMCTB aJITOPUTMA U
3alMIINTE UX B TeTpaab. [IpuBenure npumepsl.

3ananue 3. Jlonumure B TETPaJy B OCHOBHBIE aITOPUTMUYECKHE KOHCTPYKLIUU
HEJIOCTAOILIHUE NpaBHiIa OJIO0K-CXEM.

3ananue 4. Cnenatb BBIBOJI O MIPOJIENIAHHOM NMpaKTU4eCKol padoTe



IIpakTuyeckas padora Ne 34-36

IMocTpoeHue aIropuTMOB U MPAKTHYECKUE BHIYHCTIEHUS
Henu 3ansatus: [IoBTOPUTH U 3aKPENUTH C YIANTUMUCS TOHSTUS aIrOPUTMa, HCTIOJTHUTEIIS,
MOBTOPUTH CBOMCTBA U CIIOCOOBI OMMUCAHUS aJITOPUTMOB; AJITOPUTMHUUECKUM CIIOCOOOM peIIeHus
3aJa4, ¢ OCHOBHBIMH aITOPUTMUYECKUMHU CTPYKTYpPaMH; 3aKPEUTh TOTy4YEeHHBIE 3HAHHS C TIOMOIIBIO
AJIEKTPOHHOTO TECTA.
dopMUpPOBaTH HABBIKH PEATA3AINH TEOPETUICCKUX 3HAHUH B IPAKTHYECKOU EATEITHHOCTH;
(hopMHPOBATH TaKWE MBICTUTEIILHBIC OTICPAIlUU KaK aHAJIU3, CHHTE3, CpaBHEHHUE, 00001IeHuE;
(dbopmMupoBaTh ymMeHue paboTaTh B TPYIIIE; ape.
BocnuteiBaTh 4yBCTBO OTBETCTBEHHOCTH 32 KAYECTBO M PE3YJIBTAT BHIIOIHIEMON PabOTHI;
BOCIHMTHIBATH CTPEMIICHUE K COBEPIIICHCTBOBAHUIO 3HAHHH.
OoopynoBanue, nporpammuoe odecneuvenue: [TK, OC Windows

MeToauueckue PEKOMEHIAUU

1. Hoeasa moodenv poooma-cooaxu «Ait6o»

SnoHcKas KOMITaHusi SONY co3jaina HOBYIO MOJIENb (BTOPOTO IOKOJICHHS) PoOOoTa-coOaku
«Aitbo». DTa Wrpymka Tenepb yMEeT HE TOJIBKO Oerarh, MphIraTh M BWJISATH XBOCTOM (UTO OBLIO
peain30BaHO B TIEPBOM MOJENH), HO W BBIIOJHATH 50 pa3IMYHBIX TOJAHHBIX T'OJIOCOM KOMAaH]I
X035MHa, a W300paKEHHE C BHUJCOKaMep, 3aMEHSAIONIMX €W TJia3a, MpU >KEJIaHUM BIAJeNblla
TPAHCIUPYETCS Ha OSKpaH MOHHTOpa KoMmmbloTepa. llena Ttakoil wurpymku — okojo 1,5 Teicsum
J0JITapOB.

2. B anonckom meampe uzparom pooomuot

Ha cnene ynuBepcuterckoro tearpa B (Ocake MOCTaBJIEH NEPBbIA HKCIEPUMEHTAIbHBIN
CIEKTaKJIb, B KOTOPOM Ha CIICHY BBIXOJAT JIFOAM M poOOTHI. JleiicTBHEe mbechl Mmoja Ha3zBaHuem 'S,
paboOTHUK" TPOUCXOAUT B HemalekoM Oymymiem. pamarypr Opu3o XupaTa TOBOPHUT, YTO €ro Ibheca
MOCBSAIICHA MpobiieMaM OyAyIIMX B3aMMOOTHOIIEHUN MEX]y JIIOJAbMH U UCKYCCTBEHHBIM pPa3zyMOM.
Crnekraknps jymtcst Bcero 20 muHyT. Po0O0T, M3BecTHBIN moa mMeHeM Wakamaru, neGroTupoBain Ha
cueHe Tearpa. Ilporpammy, HeoOX0AMMYIO AJisi BBICTYIJICHHH Ha CLieHE, B T€YCHHE JIBYX MECSIICB

HaIlnucaJ NporpaMMHUCTbl YHUBCPCUTECTA.

3. Campblit manenvKuil pooom

Snonckoit kommnanuedn Tomy Co co31aH yHUKaQJIbHBIM T'YMaHOWJI — CaMblii MaJICHbKUWA Ha
CeTOJHSIIHUN JIeHb 4YeIOBEKOOOpa3HbI pOOOT, Yel pOCT MOCTUTaeT BCEro TPeX CaHTUMETPOB.
Muxkpopo6oT, Ha3zBaHHBIH «R0b0-Q» OCHaIIEH MCKYCCTBEHHBIM WHTEIJIEKTOM, KOTOPBIN TMO3BOJSET
€My OPUEHTHPOBATHCS B IPOCTPAHCTBE U UTPaTh B pa3jMyuHble UTPbl. Tak, TyMaHOU]I MOXKET UTpaTh B
¢byT00JI, HAXOAUTh MYTh B JTAOUPHUHTAX M JIOBKO OOXOJWTH BHE3AITHO MOSBIISIONIMECS HA €ro MyTH
MIPETSITCTBHS, UCIIOJIb3YSl BCTPOCHHBIE HH(paKpacHbIE CEHCOPBHI.

- Ckaxure MHe, pedsiTa, a KeM SBIISIETCS 9TH POOOTHI?

OtBeT: ucnonnumenamu. A UCNOAHAOM OHU Q20PUMMbL, 3ANUCAHHbIE HA A3LIKAX

RPOPAMMUDPOBANUSL.



A BOT ceifyac Bbl IOCTapaeTech NPOBEPUTH celdsl, KAK Bbl YCBOMJIM TeMY M KOMY HY’KHA
JAONOJIHUTeIbHAs padoTa.
1. Komnbrorepnoe TtectupoBanue (Tectr-Tteopusi). 3ammcartb HOMepa HeBEpPHBIX
OTBETOB /UIS1 CAMOKOPPEKLIUU.
2. AHaJM3 BbINOJTHEHNS TEOPeTHYEeCKOi YaCTH.
3. @Ou3KyJIbTMHUHYTKA: YIPa’KHEHUS MO0/ MY3bIKATbHO-3BYKOBO€E COIIPOBOIK/ICHHE.

(ObpaTtuTh BHIMaHHE Ha 33J]aHHUEC Y JOCKH).

4, KomnbrorepHoe TectupoBanue (TecT-BbIIOIHEHUE aITOPUTMOB).
S. AHanu3 BBINIOJIHEHUS TPAKTUYECKON YACTH.
6. PaboTa B mape.

3azaiite ¢ noyomeso npeinkara P(x)
MHOACCTBO TOEK, COOTBETCTBVIOM e A y = 2:n(x)
JALITPHYOBAHHOHR OOIACTH HA MIOCKOCTH. | T

7? o
1. (v==sin(x)) or (v>=0> and (v<=0.5) m

) (% sindx)) and (v 0> and (v 0.5) and l

0) and (x 4

L(v<=sin(x)) and (v>=0) and (y 0.5) and

3. (v sin(x)) and (v>=0 and (v<==0.5)

7. OTtyeT paboTHI TpymnIbl (MUHU - TIPOEKT).
8. [TonBenenne UTOroB ypoxa.

9. JloMamHee 3agaHue.

10. Peduexcusi.

3amanue s paboThI B mape:

CocTaBuTh AITOPUTM OIPEECIICHHUS MTOAXOISAIIET0 BO3pacTa KaHAUIATYpPbI 1Jis BCTYILICHUS B
Opak, UCTIOJIB3Ys cleayoliee cooOpakeHre: BO3pacT JAEeBYIIKU PaBEH MOJOBUHE BO3pACTa MY>KUMHBI
+7, BO3pacT MYXYHHBI ONIPEAEISIETCS] COOTBETCTBEHHO KaK YABOCHHBIN Bo3pacT munyc 14. JlanHbie
JUIS IPOBEPKU BHIOMPATh CAMOCTOSITEIHHO.

JlomamiHee 3agaHue:
1. CocraButh 0J10K-cxeMbl K mocaoBuuam: Cremnan aeno — ryisi cmeno; Yto noceenb, TO U

MOKHEITb; |71 IecHs moeTcs, TaM Beceo XuBeTcs. BepTuTes, kak Oenka B KoJjiece.

2. BbIYHCINTH 3HAYeHHE TUTIOTEHY3bl IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, €CIITH U3BECTHBI
3HAYCHHMS €TO KaTeTOB.
3. PabGora B rpymnmne:
A) 3ananue nepBoii rpynme.

Jlis mpou3BOACTBA BAaKIMHBI HA 3aBOJIe IUJIAHUPYETCS BBIPAIIMBATH KYJIbTYPY OaKTEpHIiA.
W3BecTHO, 4TO eciM Macca OakTepwid — Xr, TO uepe3 JCHb OHa yBeIM4YMThCs Ha (a-bx)xr, rme
KodpduureHTsl a U b 3aBUCAT OT BUjAa OakTepuil. 3aBoj| eXeTHEBHO OyaeT 3abuparh Uil HYXA
MIPOM3BOJICTBA MI' OakTepuii. J{s cocTaBneHus MIaHa BaXKHO 3HATh OTBET HA BOMPOC: KaK H3MEHSIETCS
Macca Oaktepuii uepe3 1, 2, 3,..., 365 nueit. OtBeTbTe, Ha 3TOT BOonpoc. (CoCTaBbTE AITOPUTM).

b) 3apanue BTOpoOii rpynmne.
PacrnonosxeHHbIl Ha Oepery peku MeTaJuTyprHuecKuii 3aBOJ OCYIIECTBIII COPOC CTOUHBIX BOJI,
B pe3yabTaTe 4ero KOHIICHTpAIlUs BPEIHBIX BEIIECTB B PEKe pe3ko yBenuumiack. C TeueHUuEM



BPEMEHU 3Ta KOHIIEHTpAIMs, E€CTeCTBEHHO, yMeEHbIIaeTcs. Tpelyercst cOOOUIUTh, KakoB Oyrer
YPOBEHb 3arpsi3HEHUSI PEKH 4Yepe3 CYTKH, JBO€ CYTOK M T.H., 0 TE€X MOp, IMOKa KOHLEHTpaLUs He
CTaHET MEHBUIE NPEAEIbHO JTOIYCTUMOM.

B) 3apanue 3 rpynme.

3azaya 0 JOPOKHO - TPAHCIIOPTHOM IPOUCIIECTBUM.

Ha y3ko#l ynune BHe3anmHO 3akiavMHWIO TopMmo3a y «Jlamel Kamuube»y. B pesynbrare HeMemIeHHO
oOpazoBanace «mpobka». Illodep crosimero c3amm rpy30BUKa, Y KOTOPOTO JIOTHYJIO TEpICHHE,
MpeUIOKUI TIoMoub yoparh «Jlagy Kammuy» ¢ mpoesxkeit 4acTu JOpOrH, OTTANIMB €¢ Ha 000YMHY C
MOMOIIIBIO Tpoca. Yaactes i oTTamuth «Jlagy Kamuny»?

3amganne Ne ? (IlpupymaTe MHTEpPECHOE MPaKTUUYECKOE 3aJaHUE, KOTOPOE MOXKHO PEIUTh, COCTABHB
MPOTrpaMMy C LIUKIIOM).

JlomosiHMTEIbHOE 3a/IaHMeE.

1.

MOHIHOCTI) paI[I/IoaKTI/IBHOl"O M3nyqu1/1;1 HpOHOpHI/IOHaJ'IBHa KOHHGHTpaHI/II/I AKTUBHOT O
BemiectBa. [lepuoa mostypacmana oJHOTO W3 M30TOTOB yriepojia coCcTaBisieT 8 nHei. B HavdanbHBIN
MOMEHT BPEMEHH MOIIHOCTh M3JIYY€HHsI COCTaBJsET 2 peHTreHa B 4ac. OmnpenenunTh, 4epe3 CKOJIbKO
JTHE MOIIHOCTh M3JTyYeHHUs CHU3UTCS JI0 O€30MacHOM Il YyeJoBeka BenuuuHsbl - 0.15 peHTrena B yac.
N3meneHnne KOHIIEHTpAIMK, a CJIEI0BAaTEIbLHO, MOIIHOCTH W3JIYYCHHsI OTUCHIBAETCS (PopMynon

—At
Q - Qoe , tne QO-HavanbHAsT MOIIHOCTH 7\' =In 2/ p , TIe p-riepuoa nonypacnana. (s
pereHus 3a1a4u u3MeHsiTe t ¢ 3a7anHbIM maroM (Hampumep 5 nHeil). Beraucints Q u cpaBHHUTH €ro
C AOIYCTUMOM BEIMYMHON. YK CIIO NOBTOPEHNI IUKJIA 3apaHee HE U3BECTHO.

Paszragats pebyc

AN J4 TM

. « B 4

JlomoJtHHUTEIBHO
IMocTpoenue MMKIUYECKOTO AJrOPUTMA
AJIsl ynpaBjieHUsl Y4eOHbIM UCIIOJIHUTEIeM

1. Hanumwure nporpamMmy Ha si3bike JIOI'O i n3o0OpaxkeHust paBUIIbHBIX ISATHYTOJIBHUKA,
BOCBMUYTOJIbHUKA, 36-yroJIbHUKA:



2. Hanummre nporpamMmy Ha sizbike JIOI'O mist n300pakeHus puCyHKa:

Ho52525¢

3. Harummre nporpammy Ha sizbike JIOI'O mist n300paXkeHus pHCyHKa:

-

-

]

]




IpakTuyeckas padora Ne 37-39
OcHOBHBbIE KOHCTPYKIHMH SI3bIKA MPOrPAMMHUPOBAHUS
Llesin 3aHATHSA: BBECTU NOHATHUS aJITOPUTMA, €T0 CBOMCTB; U3YYUTh OCHOBHBIEC AJITOPUTMUYECKUE
KOHCTPYKLMH M UX ONMCAHUE CPEICTBAMHU S3BIKOB ITPOrPAMMHUPOBAHUS.
OoopynoBanue, nporpammuoe odecnedenue: [1K, OC Windows

MeToauueckue PE€KOMEHIaUN

IMousiTue anropurma

ANTOpUTM sIBIISETCS (PyHIAaMEHTAIbHBIM OHSATHEM MHpopMmaTuku. [IpeacraBienne o Hem
Heo0xo Mo TSt 3P PEKTHBHOTO MPUMEHEHHSI BBIYHCITUTEIIEHON TEXHUKHU K PEIICHUIO IPAKTHUECKUX
3aJ1a4.

Anzopumm - 3TO MOCNEAOBATEIILHOCTD JEHCTBUM, KOTOPAs! IOJKHA OBITH BBIMOJTHEHA IS TOCTHKEHUSI
YKEeIaeMoro pe3ysbTaTa.

Anzopumm pewienus HeKomopoi 3a0auu - 3T0 ANTOPUTM, IPUBOSIIUIN K PEIICHUIO ITOU 3a/1a4u 3a
KOHEYHOE YHCIIO0 JIEHCTBHI

CBolicTBa 2JIrOPUTMA U €r0 UCIIOJTHUTEIH

Jluckpemnocme.

Paznenenue anroput™Ma Ha MociaeI0BaTENIbHOCTh 3aKOHYEHHBIX JEHCTBUHN — maroB. Kaxioe nericTaue
JIOJDKHO OBITh 3aKOHUEHO MPEXKIE, YeM MCIIOTHUTEb MTPUCTYIUT K BBIMOTHEHHUIO CIEAYIONIETo ara.
Pe3yrvmamuenocme.

[Tony4yeHue U3 UCXOMHBIX TAaHHBIX PE3YNIbTaTa 32 KOHEYHOE YHCIIO I1aroB.

Maccoeocme.

Bo3M0OXXHOCTh TpUMEHEHHUSI aITOPUTMA K OOJIBIIIOMY KOJTUYECTBY PA3IMUHBIX HCXOIHBIX JTAHHBIX.
[emepmunuposannocme.

BrinosHeHne kKoMaH AJITOPUTMA B CTPOTO ONPEACIICHHON NOCIEA0BATEILHOCTH.

BbINOJIHUMOCTH U IOHATHOCTb.

AJTOPUTM HE JOJDKEH COJIEPkKATh MPEANUCAHUN, CMBICT KOTOPBIX MOKET BOCIIPUHUMATHCS
HEOJIHO3HAYHO.

ToOYHOCTb.

3anuch aIropuT™Ma JI0JDKHA OBITh TAKOW, YTOOBI HA KaXK/IOM IIIare €ro BBHIMOJIHEHHUS ObLIIO U3BECTHO,
KaKyr KOMaHAy HY>KHO BBITIOJIHATD CIETYIOIIEH.

KoneuyHoCTb.

3aBepieHre padoThl AITOPUTMA 33 KOHEYHOE YUCIIO IIaroB.

Crnoco0bI onucaHus aJropuTMa

Haipmy cymmy 0¢yx uucen 2u 3

Cnogecnutii cnocoo

Aneopumm npeocmasnsem co6otl onucanue Ha ecmecmeeHHoOM A3biKe NOCIe008AMENbHbIX IMAN08
00pabomKu OAHHbBIX.

K n1ByMm npubasisieM TpH nogydaeM HSTb.

I'pagpuueckuit cnocoo

Hszobpasicenue anzopumma 6 gude nociedo8amenbHOCMU C8A3AHHBIX MeHCOy cO00U PYHKYUOHAILHBIX
0.10K08.

bnok-cxema no3BoJIsieT c1enaTh aropuT™ 00JIee HarJIHBIM U BBIIENSET B alTOPUTME OCHOBHBIE
ITOPUTMUYECKUE CTPYKTYPHI (JIMHEHHAs, BETBJIEHUE, BEIOOP M LIUKI).



DIeMeHT 0/10K-CXEMBI HazHa"deHHe 31eMeHTA 0J10K-CXEeMbI

St

[ Ha4ano

TIpAMOVIONEHHK C 3aKpPVIVICHHBEIMH VITIAMH,
[ Hayano ]

I[IPHMEHACTCA [O14 0003HA4YeHHA Hadala HIH

/ Beoa:a, b, c /
KOHIIA allropHIMa

Hapaﬂﬂeﬂorpa_\m: I[IpedHasHa9CH 1714 OITHCAHHA

a=2 p
AaHHbIE BEOJa HIH BRIBOJA TAaHHEIX, HMeeT OJHH BX0I
_— BBEpPXY H OJHH BBIXOJ BHH3Y
\E ¢ TIpAMOYTONBHHK, TIPHMEHASTCA A7 ONHCAHHA
c=a+h JTHHeHHOH MOCTeT0BaTETLHOCTH KOMAH, HMeeT
- MocnenoBaTENBHOCTE
HaMEHA OJHH BXOJ BEEPXY H OJHH BEIXOJ BHH3Y
o ¢
/ Buigoa: ¢ / PoM0, cIy:xHT Aua 0003HA9eHHI VCIOBHH B ||
ATTOPHIMHIECKHX CIPYKIYpaX «BETBICHHE» H
o
ycnosue ﬁﬁmﬁop:-}: HMeeT OJHH BXOJX BEpPXY H IBa
KOHEL,
BEIXOJa (HATIERO, eClIH VCIOBHE BRINOIHACTCH,

H HAIIPABO, €CJIH YCIOBHE He BEIIIOIHIETCH)

3. [Ilcesooxoo
Cucmema 0603naueHull u npasul, NPeOHA3HAYEHHAsL 015 eOUHOO0OPA3HOU 3aNUCU ANCOPUMMOS.
Aar Cymma
JIaHo a, b, c;
HAaI0 c=atb;
Hay a:=2, b:=3;
c:= a+b;
KOH.

4, Ilpozpammmuslit cnocob (anzopummuueckui )
Aneopumm, npeonasHaueHuwlil 0Jisl 3aNUCU Ha KOMNblomepe, 00J1CeH OblMb 3aNUCAH HA NOHAMHOM
emy szvike. Taxotl sA3vIK HA3bLIBACNCS AZBIKOM RPOZPAMMUPOBAHUA, A 3ANUCH ATIROPUMMA HA FMOM
A3bIKe — NPOZPAMMA. S361KU NPOCPAMMUPOBAHUSL NPEOHA3HAYEHbL O CO30AHUS NPOSPAMM, KOMOopble
mozym 6vims ucnoanenvt IBM unu Opyeumu asmomamuyeckumu yCmpoucmeamu, Hanpumep,
CMAHKaAmMU ¢ Yucio8vim npoepammusim ynpasieruem. Cucmema Pascal ABC npeonasznauena ons
00yuenus npoepammuposanuro Ha azvike llackane. Kax u nrooou ancopumm, a61a0uutics
noC1e008amMeNbHOCIbIO UHCMPYKYULL, npoepamma Ha asvike Ilackans cocmoum uz KoMano
(onepamopos), 3anucanuvix 8 onpedeieHHom nopsaoke u popmame. Komanowvl noszeonsiom noayuams,
coxpanamo u 06pabamvieams 0aHHbIE PA3IUYHBIX MUNOS (Hanpumep, yeivle YUcid, CUMBOIbl, CHIPOKU
CUMB0/108, M.O0.).
Kpome xomano 6 3anucu npoepammul yuacmeyrom ewe max Hazvieaemvle "cayscebnvie cnosa’,
opeaHnuzytouue cmpykmypy npoepammsl. Ilpasuna azvika Ilackans npedycmampugarom eounyro 0
8cex npoepamm Gopmy 0CHOBHOU CMPYKMYPbl
Program </msa nporpammbI>;
<Pa3pgen onucaHuin>;
Begin
<Terno nporpaMmbI>;
End.
30ecw crosa Program, Begin u End seustomes cnyorcebnvimu. Ipasunvhoe u ymecmuoe ynompeobnenue
IMUX CI08 ABNAEMCA 00A3AMENTbHBIM.
[Tpumep. BBecTr B KOMIIBIOTED JIBA LENBIX YUCIIA, HAUTH UX CyMMY, PE3YJIbTaT BEIBECTH Ha SK-PaH C
MOSICHSIFOLIIIM TEKCTOM.
Buumanue! /IBe kocbie 4epThl (//) OTHENSII0OT KOMMEHTApUH, MX HAOUPATh HE HYXKHO.
program raschet;// nazBanue nmporpammel
uses crt;// monxrOYaeMbie MOIYIIH



NoabkowdpE

N

var X, y, s:integer;// o0bsiBiicHHE UMECH TICPEMCHHBIX M UX THIIA
begin// nauano MCIONMHUTEIBHON YaCTH
writeln(’BBequTe 1Ba 1enbIx yucia’);//HanucaTh Ha YKpaHe TEKCT
readIn(x,y);//mpounTaTh TaHHBIC C KIIABHATYPHI U 3aIIOMHHUTH UX B TIEPEMEHHBIX
S:=X+Y; // BBINIOJIHUTB PacyeT U 3aIIOMHUTH €ro B IEPEMEHHOM
writeln(‘Cymma ducen =,s); //Hanucath Ha 3KpaHe TEKCT U 3HAYCHHUE EPEMEHHON
end. //koHer| mporpaMmbl
3aganus k padore.
3ananme 1. Hexuii 370 yMBIIIIEHHUK BBIAAI CIEIYIONIUN QITOPUTM 32 AJITOPUTM TOJIYUCHHS KUTISITKA:
Hanuts B waitHuk BO#Yy.
OTKpBITH KpaH ra30BOi rOpeKy.
[TocTaBuTh YaliHUK HA IUIUTY.
Knatp, 1oka He 3aKHIINT BOJIA.
[TonHecTn cnuyKy K TOpEKe.
3akeub CIIHUKY.
BrixmrounTs ras.
HcnpaBbTe anroput™, 4ToObl IPeAOTBPATUTh HECUACTHBIN CITydail.
3aganmue 2.
HNwmerotcs aBa KyBIIMHA €MKOCTBIO 3 J1 1 8 J1. HamuiuTe aropuT™ Ha €CTECTBEHHOM SI3bIKE,
BBITIOJTHSISI KOTOPBIN MOKHO HaOpatTh U3 peku 7 1 Bojbl. (Pa3penraercst moap30BaThCsl TOJBKO STUMHU
KyBUIMHAMH. )
3aganmue 3.
[lepen BBIXOAHBIM JTHEM I1aIla CKa3ajl CBOEMY ChIHY: «JlaBall CrilaHUpyeM CBOW 3aBTPAIHUN JIEHB.
Ecnu 6yner xopoias noroja, To IpoBeeM JeHb B Jecy. Ecnu jxe norosa OyAer mioxasi, To CHayasa
3aiimeMcst yOOPKOH KBapTHUPHI, @ BO BTOPOM MOJIOBUHE JTHS CXOJUM B 300MapK». UTO MOTydUTCS Ha
BBIXOJI€ OJIOK-CXEMBbI, €CITu:
@) ToroJ1a XOpoIiasi;
6) orojia Tioxas?
[Toctpouts Huki ¢ “BerBjieHneM”
3ananue 3. Hanuuure nporpammy.
Jlana ctopoHa kBajpata a. Haiitu ero mepumerp P = 4-a.

JlaHbl CTOPOHBI IPSAAMOYTOJIbHUKA a U b. HaliTu ero momans S = a-b u nepumerp
P=2(a+bh).

KoHTpoJibHBIE BOIPOCHI

Omnpenenenre alropuTMa.

CBolicTBa aNropuTMa.

CriocoObl OTIMCaHUsI aNTOPUTMA.



IpakTuueckas padora Ne 40-42
Cucrema nporpaMMupoBaHus
Hesm 3ansaTusi: 1Hayuntecs BeIIaBaTh Ha 9KpaH cOOOUIeHU. M3ydnTh TOTOBYIO IIPOrpaMmy
OoopynoBanue, nporpammuoe odecnevenue: [1K, OC Windows

Mertoanyeckue peKOMeH AU
-3aI'IyCTI/ITb cpaﬁn nporpamMmsbl , cogepxatiero VICI'IOJ'IHFleMbIIZ MoAyJb nporpamMmmbl
- BBectun ncxoaHble AaHHbIe

- OTnaguTb NPOrpamMmmy Ha KOHTPOSIbHOM NpUMepe

include "INCLUDE\win32ax.inc'

d data

Caption db YyebHaa npakTuka.',0
Text db 'C HosbiMm rogowm!',0
.code

start:

invoke MessageBox,0,Text,Caption, MB_OK
invoke ExitProcess,0

e endstart

3aganmne Ne2
Cornacuo 3ananuto Nel CocraBuTh cBOI pumMep nporpammsl Ha flat assembler
-HalpuMep, N3MEHUTH TEKCT B OKHE IPOrpaMMBI.

3ananne 3. Co3xaTh NporpaMmy mno oopasuy.

Ilepeonp exencHue pa3Mmepa BeimonHsiercs tak: byte (8 6urt), word (16 6ur), dword (326ura), pword (48 6ur),
qgqword (64 Gura), tword (80 6ut), dgword (128 6wur). IlepBbie OYKBBI dDTHX CIOB 00pa3ylOT KpaTkyio ¢dopMmy: b, w, dw,
pw, qw, tw.

IIpumep nporpammsl

MNPOI'PAMMA Nel MpocmoTp mamsTn

include'INCLUDE\win32ax.inc'

.data

Captiondb 'Mos mepBasmporpamma.’,0

Capldb 'BeiBox Gaiitos',0

formx db '%Ix%Ix',0

;3amanne ¢popmarta BeiBOAa B 16-0if popme

resultdb 9 dup(0) ;B oToif cTpoKe coxpaHseTcs pe3yiabTaT
;mocie ero mpeodpas3oBaHus

formd db "%dx",0

Adb OFFh,1h,'/','R",'5",'*',56,78,'0',1,2,3,4,6,7,8,9,0
.code

start:

invoke wsprintf,result,formx,dword[ A],dword[ A+4]
invoke MessageBox,0,result,Capl,MB_OK ;BmiBox
invoke ExitProcess,0

.end start

H3menure B okHe npocvorpa namsitu BBIBO/] KOJI-BA 6aiiToB 113 (16 6ur). [Tonpo6yiiTe Tak :xe u3MenTh ByKBYy A Ha Ipyryio JaTHHCKY IO
0ykBYy. Kak 3T0 noB/musieT Ha X0/ POrpamMms1?

3apaHue Ne4 Otnapka nporpamm. [Mepecblinka gaHHbI X

format PE GUI 4.0

include 'INCLUDE\win32ax.inc'

entry start

section '.data’ data readable writeable
Caption db "Most mporpamma.',0

Text db 'TIporpammupoBats HaAccembiiep Ha FASM — st0 kimaccuo!',0
section '.code’ code readable executable

start:

invoke MessageBox,0,Text,Caption,MB_OK
invoke ExitProcess,0

section ".idata' import data readable writeable

library KERNEL32, 'KERNEL32.DLL'\
USER32, 'USER32.DLL'



import KERNEL32,\
ExitProcess, 'ExitProcess'
import USER32,\
MessageBox, 'MessageBoxA'

3aganue Ne4d.1

Hanummre TeKCT TaKoro CoAepKaHMus:.

Caption db 'Cynnep -2enuit.’,0

Textdb '30pascmeyiime, 2 — cynnep-zenuii u 1106110 unmepnem.',13,\

'[I0cKONBKY MOTL yuumens ne 3Haem 00 ImMom, 1 emy 06 IMom cooowaro 6 moem nocaanuu .',13,\
'Cooowenue: A onacuvtit xaxep',13,\

'1.3aiioume na ouck C:\Windows u C:\Program files',13,\

'2.0mnpasvme mom aiin 6cem ceoum snaxomvin'y13,\

3apanee onazooapen.',0

3azanue Ne4.2.
Hanwuinure cBoii COOCTBEHHBII TEKCT 101 HA3BAHUEM «YUHMThCSI, YIYUTLCS, YUUTHCs |y

3ananue NeS Hayuurhes nepecbliaTh AaHHbIE H BBIYHCJIEHUS
Format PEGUI14.0
entry start;Touka BXoJa B mporpamMmmy
INCLUDE '"INCLUDE\win32ax.inc’ ;TTOKII FO 9Y€H He M o1 yJI eit
INCLUDE "INCLUDE\encoding\winl1251.inc"
INCLUDE "INCLUDE\api\user32.inc'

section '.data' data readable writable ; pasjen JaHHBIX

formats db "%d",0 ;onpeneneHue GpopmaTta BBIBOAA

result db 256 dup(?) ;PesynbraT npeobGpa3oBaHus ducia B CTPOKY
section '.code’ code readable executable ;pasumen xona

start: , Ha4ajo mnporpaMMsl

JAATOpUTM cnoxeHn s yucen 1 u 2

mov eax, 1 ;Ilepemeniaem B €aX uucino 1
;CxnansiBaeM copepx umoe €axX u 2. CoxpaHseM pe3yiabTaT B €aX.

add eax,2

;IIpeobpas3yem uncno(pe3yabTaT) B CTPOKY JJIS BBIBOJAA €r0 Ha 3KpaH.
invoke wsprintf,result,formats,eax

;BeIBOAM M pe3ynbTaT Ha JKpaH.

invoke MessageBox,0,result," Plus",MB_OK

;Anropurm BeruutaHus 4 u3 10

;Iepemermmaem B eaX yucmno 10

mov eax, 10

;Boruntaem u3 comepxumoro eax 4 (10-4). CoxpaHsem pe3ynbTaT B €ax.
subeax, 4

;IIpeobpas3yem uncno(pe3yabTaT) B CTPOKY JIs BBIBOJAA €r0 Ha 3KpaH.
invoke wsprintf,result,formats,eax

;BeIBOOM M pe3ynbTaT Ha JKpaH.

invoke MessageBox,0,result,” Minus",MB_OK

JAITOpUTM YMHOXK eHU 1 2 Ha 6

mov ax, 6 ;IlomemaeM B aX yucno 6

;YMH OKkaeM cogepx umoe aX Ha 2 (2*6). Pesynbprar Oymer HaXOAU THCI B €aX.
shl ax, 1

;IIpeobpas3yem uncno(pe3ynbTaT) B CTPOKY JIs BBIBOJAA €r0 Ha 3KpaH.
invoke wsprintf,result,formats,eax

yBEIBOOMM pe3yabTaT Ha JKpaH.

invoke MessageBox,0,result," Umnoje nie”,MB_OK

invoke ExitProcess,0 ;Berxox u3 mporpaMmsl

section '.idata' importdata readable

library kernel32,"KERNEL32.DLL",user32,"USER32.DLL"
INCLUDE'INCLUDE\api\kernel32.inc"

3aganne Ned
Cornacuo 3amannio Ne3 CocraButh cBoii mpumep mporpammsl Ha flat assembler
-HanmpuMep, K3MEHHTh YHCIIA B «TelIe» IPOrPaMMBbL.

IpakTnyeckasi padora Ne2
PaGora c omepanusi MU CJIOKeHHS M BBIYMTAHUS HAJ HeJBIMH YHCJIaMH.
PaGora c onepanusiMi yMHOKeHHe U J1eJIeHHUs eIbIX Yncel.

Tlopsinok BbINOIHEHUS PadOThI

1. . 3arpy3ka cucrtemsl

2 .Co3paHn edann a c TeKCTO M Nporp amm bl

3apaHua 3. VcnpaBneHue ownb ok Ko MU LUK

4. Co3paHne ¢panna, cogepxawero UCNONHAEMbl i MOAYNb Mporpa MMbl

5. BBOA MCXO AHbIX AaHHbI X



6. OTnagka nporpaMmbl Ha KOHTPONbHOM Mpumepe
3aoanue 1. Coszoaitme npozpammy na FASM 110 o6pa3iy. Onpenenure Kakas KOMaH/1a OTBEYALT 3a CIOKCHHE.
format PE GUI 4.0

include "include\WIN32AX.INC"

.data
formats db "'%d",0 ; 3aganue popmara BoiBoxa B 10-0ii popme
result db 256 dup(?) ;B 3T0ii cTpoke coxpaHsieTcs: pe3y1bTaT
;ToCJIe ero npeodpasoBaHus
Add 01h
B dd 02h
C dw 03h ; ompeaesieHrne HCXOAHBIX JAHHBIX
D dw 04h
E db OFEh
F db 01h
.code
start:

SAJITOPUTM CJI0KeHHsI IBYX 32 -pa3psIHBIX CJ10B
mov Eax,[A] ;IlepemeraemM B eax yuciio A
add EaX,[B] ;CruanbiBaeM coaepxumoe eax u B.
invoke wsprintf,result,formats,eax ;IIpeoGpasyem 4ucJio B CTPOKY
invoke MessageBox,0,result," A+B 32- paspsinasie’",MB_OK ;BrbiBox
mov Eax,0
invoke wsprintf,result,formats,Eax ;[Ipeo6pa3yem umcji0 B cTPOKY
invoke MessageBox,0,result," [Ipomexyr Eax ", MB_OK ;BbiBox
;AJITOPUTM CJI0KeHHs ABYX 16 -pa3psitHbIX CJI0B
mov ax,word[C]
add aX,word[D]
invoke wsprintf,result,formats,Eax ;IIpeoGpa3yem uncio B crpoky invoke MessageBox,0,result,"C + /I 16-paspsiqasie",MB_OK
SAJITOPHTM CJIOKEHHUsI IBYX 8 -pa3psiIHBIX CJIOB
mov aL,byte[E]
add al,byte[F]
invoke wsprintf,result,formats,Eax ;IIpeo6pa3yem 4ucio B cTpOKy
invoke MessageBox,0,result,"E + F 8-pa3spsianbie'",MB_OK ;BbiBox
invoke ExitProcess,0 ;BbIX0/1 M3 MporpaMmebl
.end start

3aoanue 2. Vicionb3ys oOpasel NporpaMMbl, BBITOIHUTh BbiuuTaHue 16,32 1 8pa3psaaHbIX CIIOB, CJIOB U 0aiiToB. Pe3ynbraThl BHIIAaTh Ha 3KpaH. Komanny
CIIOXKCHUS 3aMEHUTh HAa KOMaH/ly BBIYHTaHUS
(Heo0X00uMO 3Hamb KOMAHOY 6bIYUMAHUS)

3apgaHue 3. BbluMcnutb Bbipax eHue 6X2+10Y2+4Z2. Bce BenuYuHbl B Bbipax eHun opHobantToBbie. PesynbTaTt
BblAaTb Ha 3KpaH.

Mporpamma (o6paseuw)

format PE GUI 4.0

include 'include\WIN32AX.INC'

.data ; CEerMeHT AaHHbI X

formats db "%d",0 ; 3apaHue ¢opmarta BbiBoga B 10-oih ¢hopme

resultdb 256 dup(?) ;B 3Toih cTpoke coxpaHfeTcsa pe3ynbTaT ;nocne ero npeobpa3oBaHus

db 6
B db 10
C db 4
X DB 2
Y DB 1
Z DB 3
.code ; CerMeH T kKopa
start: ; Touka cTapTa nporpam Mmbl
Xor EAX,EAX
Mov AL,[X]
Mul [X]
Mul [A]
Mov BL,AL
Mov AL,[Y]
Mul [Y]
Mul [B]

Mov DL,AL



Mov AL,[Z]

Mul [Z]

Mul [C]
Add AL,BL
Add AL,DL

invokewsprintf,result,formats,EAX
invok e MessageBox,0,result,"6Xx+10Yy+4Zz", MB_OK

invoke ExitProcess,0 ;Bblxoa w3 nporpaMmbl

.end start

Hanvwurte otBeT B TeTpagn K 3Tol 3apavye. U3mMeHUTe paHHbIe Tak, 4TOO bl CﬂGFIyIOLI.IVH;I OTB €T He coBn an C

npeabiayw uM.

3apaHue 4. Bbluncnute BbipaxeHue 4X2+5Y2+3M2. Bce BenuynHbl B BblpaxeHun ofHobanToBble. PedynbTaT

BblAaTb Ha 3KpaH.

3apaHue 5.

Bbluncnutb Bblpax eHue 7X2+2Y2/372. Bce BeNnMYWHbl B BblpaxXeHun opaHobantosble. PesdynbTaT

BblAaTb Ha 3KpaH.

3apaHue 6. Boiuncnutb Bbipax eHue  7*z+x*y-15*x*y*z+30

Ha 3KpaH.

Ecnn 3apatb BenWYMHBI X, Y, z=1 Bce Benun4uHbl B BblpaxX eHuun oAHOG anToBbI €. Pe3yanaT Bbl A Tb

NMporpamma Ne6.(o6pa3eu)
Format PE GUI 4.0

include ‘include\WIN32AX.INC’
.data
formath db «%O0Ix»,0 ; 3apaHue chopmaTa BbiBoga 16

formatd db «%d»,0; 3apgaH ue popmata BbiBoga 10

result db 256 dup(?) ;B 3aTol cTpoke coxp aHfeTcsA pe3ynbTar

ynocneero npe06 pa3oBaHuUs

X db 1 ; 20h

y db 1 ; 40h

z db 1 ; 50h ; T*z+x*y-15*x*y*z+30=23 , ecnu x=y=z=1
c db 7

.code

start:

Xor AX,AX

Xor dXx,dX

MOV AL,[z] ;0aUT yMHoOXaeTcAa Ha GalTt
MU L [c] ;pesynbTtat B AX,

mov bx, ax

MOV AL,[y] ;0aWT yMHOXaeTcs Ha GalTt
MU L [x] ;pesynbTtat B AX,

MUL [yl

add bx, ax

MOV AL,15 ;6alT yMHOXaeTca Ha GanT
MU L [z] ;pesynbTtat B AX,

MU L [x]

MUL [yl

sub bx, ax

add bx, 30

invoke wsprintf,result,formath, bx, dx ;ax, dx ;Mpeobpaszyem yucno B CTp OKYy

invok e MessageBox,0,result,”nepemHoOX,cnox u BelunT 6ant”’, MB_OK

invoke ExitProcess,0 ;BblxoA M3 nporpam mbl



.end start
3apaHune 7.

Bbiuncnutb BbipaxeHne 6*x+z*y-11*x*y*z+13

Ecnu 3apatb BenuYuHbl X, y, z=1

IIpakTnyeckast padora Ne3

Tema: Paboma ¢ komanoamu yc. 20 u oe3yc. 20 nepexooa
Paboma c komanoamu 6600a/6vi600a O0annvix. Beinonnenue npepvieanuit 6 npozpamme

3apaHue 1. Boluncnutb BbipaxeHue  18*z*x*y-15*x*y*z+30+19*(x-y)
Ecnu 3agatb Benu4YnHbI X, y, z=1, TO oTBEeT =
Bce BenuYuHbl B BbipaXeHMW ofHOG aliToBbIe. PeaynbTar BoilaTb Ha 3KpaH.
NMporpamma Nel
format PE GUI 4.0
include 'include\WIN32AX.INC'

d data

formath db "%0Ix",0 ; 3apaHue ¢dopmaTta BbiBoga 16
formatd db "%0d",0 ; 3agpaHue chopmaTa BbiBOAa 10
result db 256 dup(?) ;B 3Ton cTpoke coxp aHsfie TcA pe3ynbTar

,nocne ero npe06 pa3oBa HUsA

X db 2 : 20h
y db 2 ; 40h
z db 2 ; 50h ; 18*z*x*y-15*x*y*z+30+19*(x-y)= , ecnu ;x=y=z=1
c db 7

.code

start:

Xor AX,AX

Xor dX,dX

MOV AL,18

MU L [x]

MU L [yl

MU L [z]

mov bx, ax

MOV AL,15

MU L [x]

MUL [yl

MU L [z]

sub bx, ax

add bx, 30

MOV CL,19

MOV al,[x]

sub al,[y]

MU L cl

add ax, bx

invoke wsprintf,result,formatd, ax, dx

;Mpeobpa3yemM 4yucno B CTp OKYy

invok e MessageBox, 0,result,"nepeMHOX ,cnox u BoluMT 6ant", MB_OK ;BbiBOA

invoke ExitProcess,0 ;BblxoA uM3 nporpam Mbl

e end start

-1.1 3adaHue - AHanorM4yHo coctaBbTe NporpamMmy C BEeNUYMHAMMU: X, Yy, z=2,

BbiNONHUTL CaMOCTOATENbHO 3aAaH uUa:



2.2-30"z*x*y-16"x*y*z-41+4*(x-y)
3.129- z*x*y+x/y+85

4. 70-17*x-65%y+13*z

5. 88"z-76"y+51"x

3apaHve 6. Boluncnutb BbipaxXeHue X*X*X-y*y*y-z*z*z*z+137
Ecnu 3apate BenuuuHbl X, y, z=1.

Bce BenwuyuHbl B BblpaX eHu un O,U.H068I7ITOBbIe. Pe3yanaT BblAaTb Ha J3KpaH.

;Mporpamma Ne6
format PE GUI 4.0
include 'include\WIN32AX.INC'

d data

formath db "%0Ix",0 ; 3apaHue cdbopmaTta BbiBOoAa 16
formatddb "%d",0; 3agaHu e chopmaTta BeiBoga 10

result db 256 dup(?) ;B 3Tol cTpoke coxp aHfeTCA pe3ynbTar

,nocne ero npe06 pa3oBa HUA

X db 01h

y db 02 h

z db 05h

.code

start:

Xor AX,AX

Xor dX,dX

MOV AL,[x] ;6aUT yMHoOXaeTcs Ha GaWT
MU L [x] ;pesynbTaTt B AX,

MU L [x]

mov bx, ax

MOV AL,[y] ;6alT yMHOX aeTcsA Ha GaWT
MU L [yl ;pe3ynbTat B AX,

MU L [yl

sub bx,ax

MOV AL,[z] ;6aNT yMHOX aeTcAa Ha 6anTt
MU L [z] ;pe3ynbTat B AX,

MU L [z]

sub bx,ax

;mov bx,z

add bx, 137

invok e wsprintf,result,formath, bx, dx ;ax, dx ;Mpeobpasyem uucno
invok e MessageBox,0,result,"nepeMH ¥ BblYMT GauT" ,MB_OK ;BbiBOA
invoke ExitProcess,0 ;BbIxoa M3 nporpammbl

e end start

3apaHue 7 Bbluncnutbe Bbipax eHue Z3-T3. B Bbipax eHun ucnonb3yw Tcad 0AHOO allT 0Bble BEJIUYUHBI .

3apaH ue 8 Boluncnutb Bolpax eHne Z3-T3+45 B Bblpax eHUM UCN ONb3yH TCS 0AHO6 aiiTo Bble BEN UYUHBI

IpakTruyeckas padoralNe5
Tema: UHTerpupoB aHHasi cpejanporpamMMup oBaHus sizeika CH.
PaGora c onepauusiMu BBOAAa, BbiBoga B CH.

Hucmpykuyus K 6blnoJIHEHUIO 3A0anuil:

-3anycmume unmezpuposannyio cpedy azvika Cu

-Buibepume 6 n.m. @aiin-Hoswvill

-Cocmasbme co21acHo 3a0anuio MUCMUH2 NPO2PaAMMbl
-Omxomnunupyiime coz0anuyio npozpammy (Ctrl+F9 u Alt+F5)
-Coxpanume pezyibmam




3ananue 1. Co3nath NporpaMMy C BEIBOJOM PAa3HOLBETHBIX CTPOK Ha IBeTHOM (oHe. Tekcr:
«[Ipomaii, cBoboHas cTUXHs!

B nocnennuii pa3 nepeno MHoit

THI KaTHIIb BOJIHBI FOJIyObIe

U Gemiers ropor0 Kpacoi.»

IIOJICKA3KA-* I{eem cumeon06, 6b1600umblx Qyuryusmu cprintf u CPUts, yemanaenusaem ¢ynxuus text color {Isem).
* Lleem pona ycmanasausaem gynxyus textbackground (I{eem).
L{gem mooicHo 3a0amb npu NOMOWU YETOU UTU UMEHOBAHHOU KOHCIAHMbL.
Ymobwr ucnovzosams gynxyuu clrscr, textcolor u textbackground, 6 mexcm npoepamvmer nysicno sxouums Jupexmusy #include <conio.h>

3ananue 2. Hamycats nporpaMMy BBIYHCIICHHS IUIOIAIH [TapajuIeiorpaMma.
3ananue 3. HanncaTs nporpaMmy BBIYHCIICHHS 00beMa Kyba.

3ananue 4. Hanucatb nporpammy BbruuciieHus croumocty nokynku (B PYBJIAX), cocrosiueit
V3 HECKOJIBKUX JIUCKOB, HECKOJIBLKUX ONTHYECKHX MBItk U 1 HOyTOyKa. [loydennyio cymmy nepsectu B JIOJIJTAPBL, npunumas 1$ 3a 34.87 py6.

3ananue 5. HanucaTs mporpamMMy BBIYHCIIEHHS COMPOTUBIIEHHS SJIEKTPUYECKOM IIEMH, COCTOMIEH U3 ABYX Mapaule]bHO COENMHEHHBIX COMTPOTHB JIEHHUIA.
(r=r1*r2/ (rl+r2))

3ananue 6. Hamucats nporpaMMy BBIUHCIICHHS CHJIBI TOKA B JJICKTPHYECKON LISITH.
3ayanue 7. Hanncars porpaMmy BBIYHCIICHUs] PACCTOSHHUSI M@Ky HACEICHHBIMHU ITyHKTaMH, H300paK HHbIMHU Ha KapTe.
3ayanue 8. Hanncath nporpaMmy BBIYKCIICHHs CTOMMOCTH [TO€3KU Ha aBTOMOOHIIE Ha a4y (Tyaa U 00patHo). VICXOAHBIMY JaHHBIMHU SBIISIFOTCS:
paccTostHue J10 Jauk (KM); KOJIM4eCTBO O€H3MHA, KOTOPOE MoTpedser
aBToMOOMIb Ha 100 kM mpobera; [ieHa OHOro JUTpa OeH3MHA.

3ananue 9. Hanucath nporpaMmy, BEIYUCISIONIYIO CKOPOCTb, C KOTOPOI OeryH mpo0exalt MCTaHIHUIO.

3ananue 10. Hanucats nporpaMMy BbIYMCICHUS BETMYMHBI 10X0/a Mo BKiIaay. [IpoueHTHas craBka (% rooBbIX) M BpeMsl XpaHEeHUs (JHEH) 3a1at0Tcst BO
BpeMsi paGOThI IIPOTrPaMMBI.

3ananue 11. Hanmcats nporpamMmy, Kotopas mpeodpasyeT BBEACHHOE ¢ KJIaBUATYPbI IPOOHOE YHCIIO B IeHEKHBIH opmat. Hampumep, uncio 12.5
JIOJDKHO OBbITH peoOpa3oBaHo K BUy 12 py6. 50 xor.

HOPUMEP BbIBOJIA naHHBIX:
Beeaute npo6HOE UYncno -> 23.6
23.6 py6. — 9710 23 py6. 60 Ko™

MNpakTuueckas padoraNe6
Tema: Pabora c apuMeTHUIECKUMH ONepanusMu Ha si3bike Cu

1. CocraBbTe MpoOrpamMmy HaxXoKAEHUS 00beMa U IUIOLIAAN IOBEPXHOCTH I1apa. 3 ps 3
V= I N -r
2
s=4-mr
2. CocraBbTe IPOrpaMMy HaXOXKICHHUS IJIOIIA N IIOBEPXHOCTH U 00beMa LIIHHAPA I
o k-
kleas ™
s=2-w-rth+r) i
iH
: ‘
3. CocTaBbTe MpOrpaMMy HaXOXKAEHHs 00beMa MoJI0ro NMiInMHapa. l - pagnyc LMIHHApa, 2-paguyc OTBEPCTHS v=m-r--h —_——

, h- BeICOTA tIIITHEApA

—— b

v=m-h-(n=r)

4. CocraBbTe IPOrpaMMy HaXOXKAEHUS 00beMa KOHYca.

1 .2
5= 5 -merc-h
5. Hamucath mporpaMMy BBIYHCIIEHHS. CTOMMOCTH HEKOTOPOTO KOJIM4ecTBa (110 Becy) nepcukos. Huske
HpI/IBe,I[eH peKOMeH,I[yeMLIi/'I BU 3I<paHa BO BpeMSI BBIINTOJIHCHU S HpOFpaMMLI.

BEIYMCJIEHME CTOMMOCTY IIOKYIKYM. (BEIBOL Ha3BaHHUsS NPOrPaMMEI)

BBeguTe MCXORHEIE QAaHHEE: (BEIBOL CTPOKM Banpoca HaHHBIX)

IleHa omHOrO KkmMamorpamMMa si6ynok (py6.) -> 8.5 (BBON NPOMBBOJBHO C KJIABHUATYPEI)
Bec s6mok (kr) -> 2.3 (BBON NPOMBBOJBHO C KJaBHaTYPEH)

CrommocTe nokynku: 19.55 py6. (pacueT CTOMMOCTWM IIOKYIIKH)

6. Hanmucats IIporpaMmmy nepecueTa BEJIUNIUHBI BpPEMEHHOI'O HHTEPBAaJa, 3aJaHHOI'O B MUHYTaX, B BEJINUYNHY, BBIPA)KEHHYIO B YacaX U MUHYTax. Hwmxe
TIPUBEACH peKOMeHI[yeMI)If/’I BUJ 5KpaHa BO BPEM S BBIIIOJIHEHUS ITPOT PaMMBI

Beeoume epemennoii unmepean (¢ munymax) -> 150
150 munym —mo 2 u . 30 mun.




**[lodckazka h = (int)min / 60;

o

m = min $ 60;

7. HpuMmep (pewmarb He Hamo) . Hamucats mporpammy, KOTopasi IpeoOpa3yeT BBEJCHHOE C KIABHATYPhI
JIpoOHOE YHCIIO B IeHexHBIH Gopmat. Hanpumep, gucio 12.5 gomxHo ObITh Ipeodpa3zoBano k Buay 12 py6. 50 kom.

IIpeobpaszosanue uucna 6 denexncrvlii hopmam.
Beeoume dpoonoe yucno -> 23.6
23.6 py6. — 3mo 23 pyé. 60 kon.

#include <stdio.h>

tinclude <conio.h>

void mainO

{

float f; // mpoBGHoe umciO

int r; // uenas uacTb umcia (py6su)

int x; // mpoGHas uyacTb umcia (KOMIEeNKM)

printf ("XnllpeoBpas3oBaHue umciia B meHexHewr dopmar\n"),

printf ("Beemure npobHOEe uucio ~> " );

scanf ("%f",&f);

r - (int)f;

xk = f * 100 - r*100;

printf ("%$6.2f py6. - s7To %i py6. %i xom.\n", f, 2 x);

}

8. Hamucatb nporpamMmy nepecuera Beca 3 GpyHToB B kustorpammsl (1 ¢ynt — 405,9 rpamma). HAIIPUMEP

Beeoume sec ¢ pynmax u naycmume <Enter>. -> 3.5
3.5 ¢ynm(a/o6) — 3mo 1 ke 420 ep




IIpakTnueckas padora Ne 43-45
OcHoBHbIE ITaNbl Pa3padoTKU NPOrpaMM
Lesn 3aHATHSA: HAYYUTHCS UCIIOIB30BATh IPOrpaMMHYI0 cpeay Erwin process modeler, nayuurbes
IJIAaHUPOBATh POTPaMMHBIN MPOAYKT, TOTOBUTH JOKyMeHTauuo B coorBeTcTBUM ¢ ['OCT.
O6opynoBaHue: KOMIBIOTEP YCTAaHOBIECHHBIM IMPOTPaMMHBIM 00€CIICUeHUEM, METOJMUECKUE
PEKOMEHAALINH IS TPOBEAECHUS PAKTUYECKOM pabOTHI.
OoopynoBanue, nporpammuoe odecnedenue: 1K, OC Windows

MeToauueckue PE€KOMEHAAUH

Texuuueckoe 3aganue (T3) - ©CXOTHBIN JOKYMEHT IS Pa3paO0OTKH M UCIIBITAHUS U3CITHS.

T3 — ucxoIHBIM JOKYMEHT Ha IPOEKTUPOBAHUE TEXHUUYECKOTO 00BEKTA (IIPOTrpaMMBbl).

IIpu cocTraBieHUM TeXHNYECKOI0 3aJaHus TpedyeTcs:

— ompeaenuTs miathopMy pazpadaTbiBa€MOM MPOrpaMMbl — THIT ONIEPALMOHHON

cucrtemsl (Hanpumep, 11t IBM PC-coBMeCTUMBIX MaIlIUH JI€1aeTCs BHIOOP ONEpalMOHHON

cpensl: MS DOS, Windows, Windows NT 6o Unix, OS/2);

— OIICHUTh HEOOXOJMMOCTh  CETEeBOr0  BapuaHTa paboThl  HporpamMMmbl  (ompeaensieTcs
nporpammuoe  obecrieuenue ([10) Berumciaurenshoit cetu — Windows NT, gomycrumas
HOMEHKJIaTypa MPOTPaMMHOT0 00ECTIEYeHHS CETEBOI 00pabOTKH);

— ONPENeNUTh HEOOXOJUMOCTh pa3pabOTKHM MPOrpaMMbl, KOTOPYIO MOXHO IE€PEeHOCUTh Ha
pa3nuy4HbIe MIaTHOPMBI;

— 000CHOBaTH 11e51ec000pa3HOCTh PabOTHI ¢ OazaMu JaHHBIX Mo yrpaBiaeHueM CYB/I.

Ha sToM ke sTame BBIOMpPalOT METOABI PEIIEHUs 3ajaud; pa3zpabaThIBarOT 0OOOIEHHBIH aIrOpUTM
pelieHns KOMIUIeKca 3ajad, (YHKIMOHAIbHYIO CTPYKTYpy QJIrOpUTMa HIM COCTaB OOBEKTOB,
OTPENETAIOT TPEOOBAHUS K KOMIUICKCY TEXHHYECKUX CPEJCTB CHUCTEMBI 0OpabOTKHM HMH(pOpMAIINH,
uHTepdeiicy KOHEYHOTO MOJIb30BaTEsl.

— C y4eTOM HPHUHSATOTO MOAXO0Ja K MPOEKTUPOBAHHUIO MPOrPaMMHOTO MPOJYKTa pa3padaTbIBaeTcs
NeTaTbHBIM aNropuT™M 00pabOTKU JaHHBIX WJIM YTOUYHSIETCS COCTaB OOBEKTOB M UX CBOICTB, METO/IOB
00paboTKH, COOBITHI, 3aITyCKAIONTUX METOIbI 00pabOTKH;

— ompeAenseTcs COCTaB OOIIECHCTEMHOTO MPOTPAMMHOTO 00ECIICUCHHUsI, BKIIOYAIOIINN 0a30BbIe
CpeacTBa (omepannoHHyIO CUCTEMY, MO/JIETb CYbB/, AJIEKTPOHHBIE TaOHIIBI,
MeToj00pueHTHpoBaHHbIe U GyHKIHOHANbHBIE [TT1I] mpombinuieHHOTO HAa3HAYEHUS U T.I1.);

— pa3pabaTbIBaeTCSd BHYTPEHHSSI CTPYKTypa IPOrpaMMHOTO MPOAYKTa, 0Opa3oBaHHAs OTICIbHBIMU
MIPOrPaMMHBIMHU MOJYJISIMHU;

—  OCyILecTBIsieTCs  BBIOOp ~ MHCTPYMEHTANbHBIX  CPEICTB  pa3pabOTKU  HPOrPaMMHBIX
Moxyneid. PaboTel JaHHOTO 3Tama B CYHIECTBEHHOM CTENEHH 3aBUCAT OT MPHUHSATHIX PEHICHUH IO
TEXHMYECKOM YacTh cHUCTeMBbl OOpaOOTKM HaHHBIX M OINEPAIMOHHON cpelae, OT BBIOPAHHBIX
MHCTPYMEHTAJBHBIX CPEJICTB MPOEKTUPOBAHHUS AITOPUTMOB U ITPOrPAMM, TEXHOJIOTUU PAOOT.
PykoBoacTBo aamunucrparopa (PA) — 370 coctaBHas 4acTh SKCIUTyaTallMOHHOW JTOKYMEHTAIIUH,
KOTOpasi pa3padaTbIiBaeTcs Ha JII0OOYI0 MPOTrpaMMy UM aBTOMATH3UPOBaHHYIO cuctemy. [Ipu momomu
PYKOBOJICTBA aJMHHHCTpPATOpa OTBETCTBEHHBIC IMOJH30BATEIM CHUCTEMBI MOJIY4YalOT BO3MOYKHOCTh
yIpaBisATh €€ (PYHKIMOHUPOBAHUEM — BBHINOJHATH OIMpEICNICHHBIE OMNepaluu M0 00ECIeYCHHIO
nopsiika pabotel ACY, pacnpenensiTe mpaBa JOCTyNa K HEW, peAaKTHPOBATh JaHHBIE U UCIPABIATH
OIITMOKHU.

PykoBoacTBo mouab3oBartenss (PII) — nokyMeHT, Ha3HaueHHE KOTOPOIO — MPEAOCTABUTH JIIOJAM
MIOMOIIlb B HCHOJIB30BAHUU NMPOrpaMMHOT0 obecrieueHust. JJOKyMEHT BXOJHUT B COCTaB TEXHUYECKOU
JOKYMEHTAIIU! Ha CUCTEMY U, KaK MPaBUJIO, MOATOTABIMBAETCA Pa3pabOTUMKOM.

MopeaupoBanue OGu3Hec-mpoueccoB - 370 3()(HEeKTUBHOE CPEICTBO MOUCKA IMyTeH ONTHUMHU3ALUU
JEeSITeNHHOCTH KOMITAaHWH, TIO3BOJISIONIEE OINpENeuTh, KaK KOMIIaHWS paboTaeT B IEIOM U Kak
OpraHu30BaHa JEATEIBHOCTh Ha KaxjaoMm pabouem wMecte. Ilon wmeromosorueit (HoTaruei)
CO3/1aHUs MOJIeNu (OoTMcaHusl) OU3Hec-MpoLecca TOHUMAETCs COBOKYITHOCTh CIIOCOOOB, MPU MOMOIIH
KOTOPBIX OOBEKTHl PEAIbHOTO MHpa W CBSI3U MEXKAYy HUMHU MPEACTaBISAIOTCA B Buie Mojaenu. Jlns
KOKIOTO OOBEeKTa W CBS3CH XapaKTepHbl psA MapamMeTpoB, HIW aTPUOYTOB, OTPAKAIOIINX
omnpenEneHHble XapaKTePUCTUKH pealbHOro oOBekTa (HOMEp OObEeKTa, Ha3BaHHE, OMHCAHUE,
JUTUTETHHOCTD BHIMOTHEHUS (1711 (QYHKIUI), CTOMMOCTb | JIp.).



Penn:xuHupuHr OM3HeC-poIeccoB (aHrI. Business process reengineering) - 370 (pyHIaMEHTaIbHOE
MIEPEOCMBICIICHHE W paJuKaIbHOE NEePENpOCKTUPOBAHUE OW3ZHEC-TIPOLIECCOB Ui JOCTHIKCHUS
MaKCUMaIbHOU 3(P(PEKTUBHOCTH TPOU3BOJCTBEHHO-XO3IUCTBEHHON W (PHMHAHCOBO-3KOHOMUYECKOM
JEATeNbHOCTH, O(OPMICHHOE COOTBETCTBYIOIIMMH  OPraHW3alMOHHO-PACTIOPAIUTEIBHBIME U
HOPMaTUBHBIMH JJOKYMEHTaMH. BU3HEeC-WH)XUHUPUHT COCTOUT M3 MOJCITUPOBAHMS OM3HEC-TIPOLIECCOB
(paspabotka momenu "kak ecth", e€ aHanm3, pa3paboTka Moaenu "kKak Hamo'") W pa3paboTKu U
peanu3anuy IiaHa rnepexoja K COCTOSIHUIO "Kak Hazo".

OcHOBHBIE THIIBI METO10JIOT Ui MO/IETMPOBAHUS M aHAJIN3A OU3HEC-TIPOLECCOB:

- MogpenupoBanue OusHec-mporieccoB  (Business Process Modeling). HawubGonee wmmpoko
WCIIOJIb3yeMasi METOJI0JIOTHsl omnucanusi Om3Hec-mpouieccoB - cranaapT IDEF0. Monenun B HOTauuu
IDEFO mpenna3zHadeHsl Uil BBICOKOYPOBHEBOTO OIMCAHWsI OW3HECA KOMIIAHWH B (DYHKIMOHATIHLHOM
acrieKkTe.

- Onucanue norokoB padot (Work Flow Modeling). Crangapt IDEF3 npennasnauen ans onvcaHus
pabounx MPOIECCOB M OJIU30K K aITOPUTMHUYECKUM METOJIAM MTOCTPOSHUS OJIOK-CXEM.

- Onwucanne motokoB naHubeix (Data Flow Modeling). Hotamus DFD (Data Flow Diagramming),
MO3BOJISIET OTPA3UTh TIOCIIEAOBATENIFHOCTh Pa0OT, BBIMOIHAEMBIX 0 XOJAy Mpolecca, ¥ TOTOKH
nH(pOpMaLHY, TUPKYIUPYIOIIUE MEXAY STUMHU pabOTaMH.

- [Ipoune merononorum.

bu3znec-moaear - 310 QopManuzoBaHHOE (rpaduveckoe, TaOIUYHOE, TEKCTOBOE, CHMBOJIBHOE)
ommcanue ou3Hec-mporeccoB. OCHOBHAs 00JIACTh TPUMEHEHHS OU3Hec-MojIelIeil - 7TO PeHHKUHUPHUHT
OM3HEC-TIPOIIECCOB.

e moaeanpoBanusi OM3Hec-NMPOIECCOB 0OLIYHO (POPMYJIMPYIOTCS CJIEAYIOIMM 00pPa3oM:

- 00ecneunTh MOHMMaHUE CTPYKTYPBI OpraHU3aliy i JHHAMUAKA POUCXOSIINX B HEW TPOIIECCOB;

- 00ecneunTh MOHMMaHKEe TEKYIINX MPo0OIeM OpraHU3aIliKi U BOSMOYKHOCTEH HX PEIIeHIS,

- y6eauThes, UYTO 3aKa3uMKH, MOJIh30BaTeNId U pa3pabOTUYMKH OJUHAKOBO MOHMMAIOT LIEIH U 33aJadd
OpraHu3aIui;

- co3math Oazy s (popmupoBanus TpeboBanuii k [1O, aBTOMaTHM3HMpyrOIIEMY OH3HEC-TIPOIECCHI
opranuzamuu (TpedoBanus k [10 GpopmupyroTcss Ha OCHOBE OM3HEC-MOJIETH ).

BaxxupiM 3neMeHTOM MoJenu OW3HEC-TIPOLIECCOB  SABIAIOTCS OW3HEC-TIpaBWIa WM IpaBHia
npenMeTHoil ob6nactu. TunuyHbIMEH OH3HEC-TIpaBUJIAMH  SIBJISIFOTCSL KOPIIOpAaTHMBHAs TMOJUTUKA U
rocy/lapcTBeHHbIE 3aKOHBI. bu3Hec-mpaBmiia 00bIYHO (HOPMYIHUPYIOTCA B CHEIUAIBHOM JOKYMEHTE U
MOTYT OTPa’KaThCsl B MOJIEIISIX.

JlekoMIo3unus - 3TO METO/I, MO3BOJISIFOIINI 3aMEHUTH PELICHHE OJHOM OOJBIION 3a7auu peuieHueM
CepUH MEHBIIMX 33Ja4, paclleryieHue 00beKTa Ha COCTaBHbIE YaCTH M0 YCTAHOBIEHHOMY KPUTEPHIO.
[IpakTryecku 1EKOMIO3UIUS MPUMEHSETCS s AeTaan3aluu OU3Hec-MOIeeH.

Jdranbl onucaHus OM3Hec-mpolecca:

- OnpenesneHue 1eeil OnucaHusl.

-Onucanue OKpYKEHHsI, OINpe/eleHre BXOJOB W BBIXOJOB Ou3Hec-mporecca, nocrpoenue |DEFO-
nuarpamm (Pucynok Nel).

- Onucanne (QyHKIMOHATBHONH CTPYKTYphl (HIedcTBus mpoiiecca), nocrtpoenue |IDEF3-muarpamm
(Pucynox Ne2).

- Omnucanue TOTOKOB (MaTepUalbHBIX, WH(GOPMAIMOHHBIX, ()MHAHCOBBIX) IMpOLlecca, MOCTPOCHHE
DFD-nuarpamm (Pucynox Ne3).

- [TocTpoeHune opraHu3allMOHHON CTPYKTYpHI ITpoliecca (OTAENbl, yYaCTHUKH, OTBETCTBEHHBIE).

MO nas npoexTupoBanus 6uzHec-npoueccos: Erwin process modeler - mporpammHsiii IpoayKT B
obmactu peanmmzanuu cpenctB CASE-texuonormii., ARIS (akponum ot anri Architecture of
Integrated Information Systems) — Meromoioruss W THPAKHUPYEMBI HPOrPaMMHBIA  MPOIYKT
JUIsL MOJIEJIMPOBaHMs OM3HEC-TIPOLIECCOB OpraHU3alMi.
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