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1 BBEAEHUE

BaxHyl0 YacTb TEOpPEeTHYECKOM MU MpOo(eCcCHOHATBHON MPAKTHYECKONW IOATOTOBKH
00y4aroIuXCsl COCTABIIAIOT TAOOPATOPHBIE 3aHATHS.

CoctaB u copepkaHue Ja0OpaTOPHBIX 3aHATUN HAMpaBJIIEHbl Ha peaTU3aIUIo
neiictByromux ¢eaepanbHbIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB CPEIHETO
npodeccnoHabHOTO 00pa30BaHMUS.

Benymieit auaakThHueckodl 1enbio0 JaOOpaTOpHBIX 3aHATUN sBIsSETCS (HOpMHUpOBaHHE
npoEeCCHOHATIBHBIX TMPAKTUYECKUX yYMEHHH (YMEHHMH BBIIOJHATH OIpENesIeHHbIE JeiCTBuUS,
orepalu, HeoOX0IMMBbIE B MOCIIEAYIONIEM B TPO(eCcCHOHATBHOM IeATENbHOCTH) UIN Y4eOHBIX
MPAaKTUYECKNX yYMEHHWH (YMEHHMH pemarh 3a/Ja4d 10 MaTeMaTHke, (Qu3nke, MHGOpMAaTUKE U
Ip.), HEOOXOAMMBIX B TTOCIICYIOIIEH yUeOHOM NeITeIbHOCTH.

Benymieii nuaakTHuecko 1esbio Ja00paTOPHBIX 3aHATUHN SBISETCS SKCIEPUMEHTAIBHOE
MOATBEPK/IEHUE M TMPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX TMOJOKEHHH (3aKOHOB,
3aBUCUMOCTEH).

B cootBerctBUM ¢ pabouelt mporpammoil mnpodeccuonanbHoro Mmoayns [IM.01
«Pa3paboTka Mo1ysel MporpaMMHOT0 00ECTICUeHHS IJIs1 KOMITbIOTEpHBIX cuctem», MJIK 01.01
Pa3pabotka mporpammubix moayneit; MJIK.01.02 Tlonnepxka 1 TeCTUpOBAHUE MPOTPAMMHBIX
monynerd; MJIK. 01.03 Paspaborka moOuibHbIX npuioxenuit 1 MJK. 01.04 Cucremnoe
MPOrpaMMHUPOBAHUE TMPEIYCMOTPEHO TMpoBelAeHUEe JabopaTopHbIX 3aHATUH. B pamkax
712a00paTOPHOTO 3aHATHS 00YJAIOLIHECs MOTYT BBIMIOJIHSATH OJIHY MM HECKOJIBKO JIAOOPaTOPHBIX
pador.

B pe3ynbpTrare ux BhIMOIHEHUS, 00 YHAIOITUICS JOJIKEH:

ymemp:

— V1. ocymecTBisiTh pa3pabOTKy KOAa MPOrPaMMHOTO MOJYJIS Ha S3bIKAX
HU3KOT'O U BEICOKOTO YPOBHEH;

— V2. co3maBarh IporpaMMy 1o pa3padOoTaHHOMY aJITOPUTMY KaK OTIEJIbHbII
MOAYJIb;

— V3. BBINONHATH OTJIAJKY U TECTUPOBAHUE MPOTPaMMbl Ha YPOBHE MOJYJIS;

— VY4, ocymecTBisITh pa3pabOTKy KOAa MPOrPaMMHOTO MOJIYJIsI HA COBPEMEHHBIX
sI3pIKaxX MPOrpaMMHUPOBAHUS;

— V5. yMeTh BBIOJIHATH ONTUMU3ALUIO U PEPAKTOPUHT TPOrPaMMHOI0 KOJ1a;

— V6. 0popMIATh TOKYMEHTALIMIO Ha IPOrPaMMHBIE CPEJICTBA;

— VY7. ¢dopmupoBaTh anropuTMbl pa3pabOTKH MHPOTpaMMHBIX MOIyJeH B
COOTBETCTBUM C TEXHHUUECKUM 3aJIaHUEM;

— V8. nOpuUMEHATh UHCTPYMEHTAJIbHBIE CpPEJICTBAa OTIAAKH MPOTPAMMHOIO
o0OecIeueHus;

— VY9. paboTtaTh ¢ CUCTEMOI KOHTPOJISI BEPCHil.

Conepxanne J1a00paTOPHBIX PadOT OPUEHTUPOBAHO HA TMOJTOTOBKY CTYICHTOB K OCBOCHHIO
Npo(heCCUOHATIBHOTO MOJIYJIl OCHOBHOM MpO(ecCHOHATbHOM 00pa30BaTelbHOM MpOrpaMMbl IO
CIIELMAIBLHOCTH U OBJIA/ICHUIO MPOPECCHOHATBHBIMA KOMIIETECHIIUSIMU:

I1K 1.1. ®opmupoBaTh alropuTMbI pa3pabOTKH MPOrPaAMMHBIX MOJIYJIEH B COOTBETCTBUU
C TEXHUYECKHUM 3aJaHUEM;

1K 1.2. PazpabaTbIBaTh NPOrpaMMHBIE MOAYJIM B COOTBETCTBHU C TEXHHUUECKUM 3a/IaHUEM;

[IK.1.3. BpImonHATe OTNaAKy MNPOTPAMMHBIX  MOJYJIEW C  HCIOJIb30BAHHEM
CIEMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

[IK 1.4. BeInoaHATE TECTUPOBAaHUE IPOTrPAMMHBIX MOAYJIEH;

I1K 1.5. OcymiecTBasTh peakTOpUHT U ONITUMH3ALIKIO TPOTPAMMHOTO KOJ1a;

I[IK 1.6. PazpabarpiBaTh MOIyAW TPOTPAMMHOTO OOECMEUYeHUsT JIT MOOWIBHBIX
w1aThopm.



A Taroke GOpMHUPOBAHUIO OOIIMX KOMITETCHLIUH:

OK 01 Beibuparh cnocoObl pemieHus 3agad  MpodEecCHOHATBLHON  JESTEIhbHOCTH
MIPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02 Hcnonp30oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHAIW3a W HMHTEpIpETaluu
nHpopManui U WHPOPMAIMOHHBIC TEXHOJOTHH JUIS BBITIOJHEHUS 3a7ad MpodeCcCHOHATBHON
NeSITeNIbHOCTH

OK 03 TIlnanupoBaTh ¥  pealM30BBIBATH COOCTBEHHOE NPOPECCHOHATBHOE H
JUYHOCTHOE pa3BUTHE, MPEINPUHUMATEIbCKYIO JESATeNIbHOCTh B MpodeccuoHalbHOM cdepe,
MCIOJIb30BaTh 3HAHUS 10 (PUHAHCOBOW IPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHUTYaIUSIX

OK 04 DddexkTuBHO B3aMMOICHCTBOBATh U paOOTATh B KOJJICKTUBE M KOMaH/Ie

OK 05 OcymecTBisITh YCTHYIO U NHCbMEHHYI0 KOMMYHUKALMIO Ha FOCYJapCTBEHHOM
s3bike  Poccuiickoit denmepaniuu ¢ y4eTOM OCOOCHHOCTEH COIMMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

OK 06 IlposiBaaTh  rpakAaHCKO-MATPUOTHYECKYIO  IMO3UIUI0,  JEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJICHUE HAa OCHOBE TPAIMIIMOHHBIX OOIIEYETOBEUYECKUX IIEHHOCTEH, B TOM
Yyclie C Y4YeTOM TapMOHHU3ALMU MEXHAIMOHANBHBIX M MEXPEIUTHO3HBIX OTHOIICHUH,
MIPUMEHATH CTaHIAPThI AHTUKOPPYIIIUOHHOTO TTOBEACHHUSI.

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepekeHuIo,
MPUMCHSITh 3HAHUS 00 W3MEHCHHMM KJIMMaTa, MPUHIUIBI OEpeKIMBOrO TPOU3BOICTBA,
3¢ (}HeKTHUBHO AEMCTBOBATH B YPE3BHIYAMHBIX CUTYAIIHSIX.

OK 09 TIlomb30oBaThCsi MPOQECCHOHANBHON JOKyMEHTalMeld Ha TOCYAAPCTBEHHOM H
WHOCTPAHHOM SI3BIKAX.

Brinosinenue o0y4Jaronmxcs MPAKTUYECKHUX 1a60paTOPHBIX pabort o
npodeccuonansuomy mMoaymo I[IM.01 «Pa3paboTka Momyneil mporpaMMHOrO OOecredeHHUs
uisi KomnbloTepHbIx cuctem», MJIK 01.01 Pazpabotka mporpammubix moayneit; M/K.01.02
[Tonnepxxka u tectupoBanue nporpammubix moayneii; MIK. 01.03 PazpaboTka MOOMIBHBIX
npunoxxenud 1 MJIK. 01.04 CuctemHOe nporpaMMUpOBAHKUE HAMPABIICHO Ha!

- 00001IeHNe, cucTeMaTu3alnio, yriyOneHue, 3aKperieHne, pa3BUTHE U JIeTATU3ALUI0
MOJTYYEHHBIX TEOPETUUECKUX 3HAHUHM M0 KOHKPETHBIM TeMaM Y4eOHON JUCITUTUINHBI,

- (opmupoBaHUEe yMEHUN NMPUMEHATH MONyYEHHBbIC 3HAHUSA HA MPAKTUKE, peaTn3aIuio
€IMHCTBA MHTEJUICKTYaIbHON U TTPAKTUYECKOMN JCSITEIIbHOCTH;

- pa3BUTHE MHTEJUIEKTYAJIbHBIX YMEHHH y OyIylIUX CHEIHAIUCTOB: aHAIUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPAOOTKY MPH PELICHUH TOCTABICHHBIX 337124 MPO(PECCUOHANTBHO 3HAYUMBIX KaueCTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI MHUIIMATHUBA.

JlaGopatopHble 3aHSTUSI TIPOBOJTCS B paMKax COOTBETCTBYIOIIEH TEMBI, TOCIE OCBOCHHUSI
JTMIAKTUYECKUX €UHUIL, KOTOpble OOEeCleuMBalOT HaJlM4yhe 3HAaHWM, HEOOXOAMMBIX JUIl €e
BBITOJIHEHHUS.



2METOAUYECKHUE YKA3ZAHUSA

M/IK.01.01 Pa3padoTka nporpaMMHBIX MOAYyJIeil
Tema:1.1.2 CTpyKTypHOE NPOrPpaAaMMHpPOBaHUE
JlabopaTopHnoe 3ansitue Ne 1 OueHka cJI0KHOCTH AJITOPUTMOB COPTHPOBKH.

Hean pa6oTbI:
—  Hay4yuThCcs (POPMHUPOBATH AITOPUTMBI Pa3pabOTKU MPOTPaMMHBIX MOIYJIeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
—  pa3pabaTbiBaTh MPOrpaMMHbIE MOAYJIH B COOTBETCTBUU C TEXHUYECKUM 3aaHUEM;

Boinosinus padory, Bel Oyaere:
ymemop:

— V1. OcymecTBiaTs pa3paboTKy KOJa MPOTPAMMHOTO MOIYJS Ha S3BIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMHupoOBaTh AITOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOIYJICH B COOTBETCTBUU C
TEXHUUYECKUM 3aJaHHEM.

— V6. OhopMIsATh TOKYMEHTAIIMIO Ha IPOrPaMMHBIE CPEJICTBA;

— ¥2. Co3naBaTh nporpaMMy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHBIA MOTYJIb.

MaTtepuajbHOe o0ecneyeHue:
— MYJIBTHMEIUWHBIC CPEICTBA XPAHCHHS, TEepeAadyd H  NPEICTABJICHUS
nHpopMaIuu.

3aganme:

1. Toacuyet onepanuii. Kimacecbl BXOAHBIX JaHHBIX
OpauM u©3 Ccmoco0OB OIEHKU TpymoeMKocTH (TN ) sBuserca nodcuem Koauuecmed
8bINONIHAEMbIX Onepayutl. PaccMOTpUM B KadeCTBE MPUMEPa AJITOPUTM MOMCKa MUHUMAILHOTO
JJIEMEHTa MacCHBa.
HayaJio; MOMCK MUHUMAJILHOTO 3JIEMEHTa MaccuBa array u3 N 2JIeMEHTOB
min ;= array[1]
JUTst 1 0T 2 10 N BBITIONHSAT:
ecnu array[i] < min
min := array[i]
. KOHEII; BEpHYTh min
[Tpu BBITIOJIHEHUH 3TOTO AITOPUTMA OYJIET BHITOJTHCHA:

1. N — 1 onepanus nprcBauBaHUs CUETYUKY ITUKIIA 1 HOBOTO 3HAYCHHS,

2. N — 1 onepauusi cpaBHEHHS CUETYHMKA CO 3HAYCHHEM N;

3. N — 1 omepamust cpaBHEHHS 3JIeMEHTa MacCHUBa CO 3HAYCHHUEM min;

4. ot 1 mo N oneparuii mprucBanBaHus 3HAYEHUS TIEPEMEHHONH min.
TouHoe KonMyecTBO omnepanuii 6yAaeT 3aBUCeTh OT 00padaThIBAEMbIX JAHHBIX, TOITOMY HMEET
CMBICJI TOBOPUTH O HAMITyUIIIeM, HAUXY/IIIEM U CpeqHeM ciydasx. [Ipu sTom xyamemy ciaydaro
BCETJa yIemsieTcss 0co00e BHUMaHUE, B TOM YHUCJIE TIOTOMY, UYTO «IJIOXHE)» JaHHBIE MOTYT OBITh
HaMEPEHHO TMOJJaHbl Ha BXOJ] 3JI0yMBIIIIEHHUKOM.
[TonsiTue cpeoneco cnyuas UCTIOMB3YETCS TSI OIIEHKH TIOBEICHHS AJITOPUTMA C PACYETOM Ha TO,
9T0 HAOOPBI TAHHBIX PAaBHOBEPOSITHBI. OJTHAKO, TaKas OI[EHKa JOCTATOYHO CIIOXKHA:

1. WcXojHBbIC AaHHBIC Pa30MBAIOTCS HA TPYIIBI TaK, YTO TPYAOSMKOCTh anroputma (ti )

JUISL TI000T0 Habopa NaHHBIX OJTHOM TPYIIIBI OJIMHAKOBA;
2. WCXOJS W3 JIOJIM HAaOOPOB JAHHBIX TPYIIIEI B OOIIEM YHCIIe HAOOPOB, PACCUHTHIBACTCS
BEPOSATHOCTb IS KaX10u rpymsl (P 1 );
3. OLIEHKA CPEIHEro ciydasi Beraucisiercs mo gopmyne: » i=1mpi-ti

ocoarwnE



2. AaroputMm my3sipbKoBO#i copTupoBkHu (bubble sort) ucrnonb3yeT Ba BIOXEHHBIX
1uKia. Bo BHYTpeHHEM IMOCIIEOBATEIbHO CPaBHUBAIOTCS IMAaphbl AJIEMEHTOB U €ClU
OKa3bIBACTCS, YTO ODJIEMEHTHI CTOST B HEMPABUIBLHOM TMOPSIKE — BBITOIHSICTCS
nepecTaHoBKa. BHEMHUN UK BBIMOIHSETCS 0 TEX IOp, [MOKa B MacCUBE Haiinercs
XOTh OJIHA I1apa dJICMEHTOB, HApYIIAIOMUX TpeOyeMbli HOPAIOK.
HayYalo; My3bIpbKOBasi COPTUPOBKA MaccuBa array u3 N 2JIeMEHTOB
nPairs := N; KOIM4eCTBO Tap IEMEHTOB
hasSwapped := false; moka 4yTo HM 0JJHa Tapa HE HAPYIINJIA TTOPSIOK
it Beex 10T 1 1o nPairs-1 BBIOTHATS:
eciu array[i] > array[i+1] To:
swap(array[i], array[i+1]); oOMEHSTh 3JIEMEHTBI MECTAMH
hasSwapped := true; HaiiieHa mepecTaHOBKA
nPairs := nPairs - 1; HauOOoJIBIIHIA SIEMEHT T'APAHTUPOBAHHO TIOMEIIIECH B KOHEI]
eciu hasSwapped = true - To nepeiitu Ha 11.3

10 KOHEII; MAaCCHB array OTCOPTUPOBaH
TpynoemMkocTh GyHKIIMM Swap HE 3aBUCHUT OT KOJIMYECTBA IJIEMEHTOB B MAacCCHBE, MOATOMY
olleHMBaeTcs Kak | swap=0(l). B pe3yinbrare BBIIOJHEHUS BHYTPEHHEIO IHMKIA,
HauOOJBIINN PJIEMEHT CMEIIAETCsl B KOHEI[ MACCHBA HEYMOPSAJOUEHHOM YacTH, IOATOMY Yepe3
N Takux BBI30BOB MacCHMB B JIOOOM Cilydae OKaKETCS OTCOPTHUpOBaH. Eciam ke MaccuB
OTCOPTHUPOBAH, TO BHYTPEHHUH UK Oy/I€T BBHIIIOJIHEH JIHILb OJIUH Pa3.

CoNOR~wNE

IMopsiTok BBITIOJIHEHHSI PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.
Bri6pats 1 000cHOBaTH HanboJIee PAIMOHAIBHBIN METO/I PEIICHUS 33/1a9H;
- PazpaboTaTh anropuTm Ijs peiieHus 3a1a4H.
- Hanucats 1 oTaguth nporpamMmy.
@dopMma npeaocTaBieHHs pe3yJibTaTa
— OJIOK — cxeMma.
— KOJ IPOTPaMMBI.
Kputepun ouenku:

«OTINYHO» - TEOPETHYECKOE COJIep’KaHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOeNoB,
yMeHUs cPOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TPOTrpaMMOil yueOHbIC 3a/1aHUS BHITIOJHEHBI,
Ka4yeCTBO UX BBLITTOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0poII0» - TEOPETHUECKOE COACPIKAHUE Kypca OCBOEHO IMOJIHOCTHIO, 0e3 MpoOesoB,
HEKOTOpbIe yMeHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON
yueOHbIe 3a]JaHHs BBITIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIMOJHEHBI C OIUOKaMHU.

—«Y TOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOCHO YaCTHYHO, HO
MpoOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS padOThl C OCBOEHHBIM
MarepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMON
oOyueHHUs: y4eOHBIX 3aJaHUI BBHITIOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3aJlaHUN COJIepiKaT
OIITNOKH.

—«HeynoBineTBOpUTENBbHO» - TEOPETUUYECKOE COJEpKaHME Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBaAHBI, BHITIOJTHEHHBIE YUYEOHbIE 3aJaHus COAepKaT rpyObIe
OIITNOKH.

JlaGoparopHoe 3ansTHe Ne 2 OueHKa CJI0KHOCTH AJTOPUTMOB MOUCKA.
Hean padorsr:
- Hayuutbcss QopmupoBaTh anropuTmbl pa3pabOTKM NPOrpaMMHBIX MOAYJIeH B
COOTBETCTBHUU C TCXHUYCCKUM 3aJJaHUECM,
—  Beimonusats OTJIAJKY MPOTrPaMMHBIX MoayJei c HCIIOJIb30BAHUEM
CHEeIUaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;
- BrINoHATE TECTUPOBaHKE MPOTPAMMHBIX MOJYJIEH;
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- OcymecTBnATh pehakTOPUHT U ONTHUMHU3ALKUIO IPOTPAMMHOTO KOJA.

Boinosinus pabdoty, Bel Oyaere:
ymemop:

— V1. OcymecTBiaTs pa3paboTKy KoOJa MPOTPAMMHOTO MOIYJS Ha S3BIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— V7. ®opMupoBaTh AITOPUTMBI Pa3padOTKU MPOrpaMMHBIX MOJIYJIEH B COOTBETCTBHHU C
TEXHUYECKUM 3aJaHHEM.

—  ¥Y6. OdopMIIsITh JOKYMEHTAIMIO HA TIPOTPAMMHEBIE CPENICTBA;

— ¥2. CozgaBaTh nmporpaMmy 110 pa3paboTaHHOMY JITOPUTMY KaK OTJEIbHBIA MOIYIb.

MarepuasibHoe o0ecnieyeHue:

— MynbTuMenuiiHbIE  CpPEeACTBAa  XpaHEHUs, INepefJaud U IPEJICTaBJICHUS

nHpopMaIuu.
3amanmue:

1. AAropuTM JIMHEHHOT0 MONCKA
Jluneinbrit mouck (Linear search) (ITocmenoBarensHBINM MOKUCK, MOTHBIN Iepedop, OpyTdopc)
[TocnenoBarenbHBI MPOCMOTP KaXAOTO 3JEMEHTa IOCIEI0BATEIbHOCTH, MOKa HE HalJeH
HYXHBII. BBITIONHSACTCS 32 O/IMH MPOXOJI IIMKJIIA, CIIOKHOCTh, cCOOTBeTCTBEHHO — O(N).
JlBonunslii mouck (Binary search) (bunapHbIi OKUCK, METO/ ACTICHHS MTOTIOJIAM )
[Touck ameMeHTa B OTCOPTUPOBAHHOM MAaCCHUBE.
CyTb anroputma — nocie0BaTeIbHbIE 3aPOCHI C NPEAIAraéMbIM BEPOSITHBIM OTBETOM. OTBET
Ha 3allpoC MOKET OBITh «HY)KHBIH 3JIEMEHT MEHbINE», «HY>KHBIH JE€MEHT OOJBIIE» WIH «3TO
orBeT!». IlepBbIM mpeasaraercs cepeAUHHBIN 371eMeHT MaccuBa. Ilocne momydeHus orBera
QITOPUTM OTOpAChIBAaeT MOJOBUHY MAacCHBa, COJAEPXKALIYID HEMOAXOASIINE 3HA4YCHUs, U
HA4YMHAET OMCK HA OCTABILIEHCS TIOJIOBUHE.
Tponunsiii mouck (Ternary search) (TepHapHblii ouck)
Wcnonp3yercss s mMoucka MakcuMyMma (QYHKIMM, KOTOpas CTPOrO BO3pAacTaer, a IMOTOM
yObIBaeT, 1100 Ha00OpOT.
Ecnu u3BecTHO, YTO OTBET JIEKUT MexAy ToukamMu A u B, Ha 3ToM oTpe3ke BBIOMpaAIOTCA
HEKOTOpbIe TOUYKH a U b (0OBIYHO AemsIIMe OTPEe30K Ha TpH paBHbIe yacTu). [IpoBepstoT, Ha
Kakol M3 3THX JBYX TOYeK (YHKUMS NpPUHUMAET MeEHbllee 3HaueHue. KpaiiHsas Tpers,
oTAensiemMass TOW TOYKOW, OTOpachIBaeTcs, M MOUCK MPOJOJDKAETCS Ha JIBYX OCTaBIIHUXCS
TPEeTSIX.
B cooTBETCTBUM € 3TUM aJrOPUTMOM 3TaJIOHHBII MAacCUB POCMATPUBAETCS MOCIEN0BATEIBHO
OT TEpPBOro JI0 MOCHeAHero aneMenTa. Hanbomnee ClaoXHBIM, Kak yXe OTMEUanoch, SBISETCS
cllyyail, Korja aprymMeHra (kjitoya) HeT B TaOiuie (He HailsieH).
YTOuHEHHBIN aNropuT™M OyIET TaKUM.
1. BBecTr ncxoaHBIH MaccuB (KITIOYCH).
2. BeIonHATH
2. 1. BBecTH apryMeHT noucka (1ejioe 4ucio);
2. 2. Ecnu aprymMeHT noucka 0osbllie WK paBeH HYJIIo,
2.2.1. Pesynbrar (HOMep B MaccuBe, num) = - 1 (He HaliJieH, TaKOoro HOMepa HeT);
2.2.2. lna maaekca maccuBa (i) ot 0 mo [[nmHa.maccuBa Ecnu aprymeHT moucka = kirod[i],
HOMEp B MaccuBe (num) = i,
2.2.3. Ecnin HOMEep num = - 1, BeiBecTH: «Takoro kjiroya B MaccuBe HeT», MlHaye BBIBECTH:
«Kirou Haiiien o HomepoM numy. [Toka OyaeT apryMeHT noucka OoJibIie WK paBeH HYIIO.
3. 3aKOHYUT.

OCHOBHOW HEIOCTaTOK aJrOpUTMa JMHEHHOro Moucka — Ooibinoe BpeMs. OH mpenmnosaraer
HCI0JIb30BaHue onepartopa For B myHkre 2.2.2.
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IIpu stom BCEI'JIA BbINOJNHAETCS POBHO N ONEPAllMi CPaBHEHMs, HE 3aBUCUMO OT TOTO,
HalieH ko4 win HeT. [Iporpamma, oOHapyKHB apryMeHT B Hauajie MacCcuBa, MIPOJOJIKAET €ro
MPOCMOTP 10 KOHIIA, T.€. BBHIMNOJHAET Oecroiie3Hyro paboTy. Bpemsi momcka MoOXeT OBITh
CYLIECTBEHHO COKpAIEHO, eciu 00ecrneuuTh ero npekpaileHue, Koraa Kiwod HaiaeH. [lpu
PaBHOMEPHOM pACIpEICICHUN SJIEMEHTOB B Ta0JUIE 3TAIOHOB (KIIOYEW) CpeaHee BpeMms
MOMCKA MOXET CTaTh MPONOPIMOHATIBLHBIM BEJIMUMHE N / 2.

DTOro MOXXHO JI0CTHYb, U3MEHUB MYHKT 2.2 B PaCCMOTPEHHOM BBILIE aJITOPUTME CIIEIYIOIIUM
obOpazom.

YckopeHue TMHEUHOro oucKa

2. BpInonHATH

2. 1. BBecTu aprymeHT noucka (1iej10e Yucio);

2. 2. Eciii apryMeHT 1oucKka OoJIbIIIe WU PaBeH HYIIIO,

2.2.1. Pegynbrar (num) = - 1 (He HaliaeH);

2.2.2. Havanpneli naaekc, i=0;

2.2.3. Iloka (num=-1) u (i<=n — JImuHBI.MaCCHBA)

a) Ecnu aprymenT noucka = kito4[i], HoMmep B MaccuBe (num) = i;

b)i=i+1

2.2.4. Ecu Homep num = - 1,

BbIBeCTU: «Takoro kiro4ya B MaccuBe HeT», MHaue BeiBecTH: «Kimrou num nHaitnen». [loka Oyner
apryMeHT IoucKa OOJIbIIe UM PaBEH HYIIIO.

TpynoeMKocTh (BpeMeHHas CI0KHOCTb) aIrOpUTMa JIMHEHHOTO MOKCKA OMpEAEseTCss YUCIOM
orepaluil CpaBHEHUS, BBIMOIHIEMbIX NP IPOCMOTPE TAOIMIIBI ATAIOHOB. B myumiem cioyyae
KOJINYECTBO TAKUX OIepaluii paBHO 1, B Xy/1IeM —n, a B CPEIHEM, €CIIM BO3MOKHBIE 3HAUEHUS
KITIOYel PaBHOBEPOSTHEL, - n / 2. Takum 0O6pa3zom, acuMnToTnieckas onenka O(n) = n.

IHopsinok BbINOJIHEHUS Pa0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BriOpatb 1 060cHOBaTH HanboJee palMOHATBHBINA METO]T PEIIeHUs 33/1a4H;
- Pa3paboraTe anropuT™ A penieHus 3a1auu.
- Hamnmcars u oTnaguts nporpammy.

dopma npegocTaBIeHHs pe3yJbTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep’KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
yMEHHSI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbBIE MPOTpaMMol yueOHbIE 3a/laHusl BBIIOJIHEHBDI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, O3 MmpoOesoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HENIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHbI, HEKOTOPBIE BH/IbI 3aJJaHUH BBIMOJIHEHBI C OIINOKAMH.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJIep>KaHHE Kypca OCBOEHO YacTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJuMble YMEHHs paboThl C OCBOCHHBIM
MaTepraioM B OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoin
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBIMOJIHEHHBIX 3a/laHuil colepikar
OLIMOKH.

—«HeynoBieTBopuTENbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HE00X0AMMbIe YMEHUS He C(hOPMHUPOBAHbI, BHIIOJHEHHBIE yUeOHbIE 3aJaHHsI CO/IepKaT rpyoOble
OIIHOKH.

JlabopaTopHoe 3ansitue Ne 3 OeHKa CJIOKHOCTH PeKYPCHBHBIX aJITOPUTMOB.

Hean padoThi:
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—  Hayuutbcs ¢opmupoBaTh aIropuTMbl pa3pabOTKM MPOTPaMMHBIX MOAayJed B
COOTBETCTBUU C TEXHUUYECKHUM 33JJaHUEM;

BoinonusaTe OTIAAKY IIPOrpPaMMHBIX MoayJen c HCII0JIb30BAHUEM
CHELMATIM3UPOBAHHBIX IPOTPAMMHBIX CPE/ICTB;
—  BpImoaHATE TecTUpOBaHUE NPOrPAMMHBIX MOAYIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMH3AINIO IPOTPAMMHOTO KOJa.

Beinosinus patdoty, Bel Oyaere:
ymemop:

— VY1. OcymecTBiaTs pa3paboTKy KOJa MPOTPAMMHOTO MOIYJS Ha S3BIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— VY7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUH C
TEXHUYECKUM 33aHAEM.

— V6. OhopMiATs JOKYMEHTAIMIO Ha IPOrPaMMHBIE CPE/ICTBA;

— ¥2. Co3naBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIBHBIA MOk,

MarepunanbHoe obecrieyeHue:
— MynbTuMenuiiHbIE  CpelCcTBa  XpaHEHUs, INepefJauyd U IpeICTaBJICHUS
nHpopMaIuu.
3aganue:

— Co3zpaiiTe TporpaMMmbl, peanu3yIoUIMe PEKYPCUBHBIA W UTEPATUBHBIA aIrOpPUTMBI
BbIuncieHus n-ro yncina Oubonauyn. CpaBHuTe Bpems uX paboThl Wi n = 5, 25, 45,
65, 85, 100. Ytobs! nzbexats nepenosinenus, s n < 100 ucnonp3yiite 6€33HaKOBOE
npejacTaBieHuss uucen pasmepom B 8 Oait ( Tunm unsigned long B s3pike Cn).
Pesynbrathl cpaBHeHUst opopMuTe B BUJIE TAOIUIIBI M B BUZE IpadukKa.

— IIpoananu3upyiiTe BBIYUCIUTEIBHYIO CIOKHOCTH QITOPUTMOB YMHOXKEHHs uncen. Ha
OCHOBE aHaJIn3a MOBEANTE CPABHEHUS JTAHHBIX allTOPUTMOB.

— Pazpaborarh ABa anropuTMa BO3BEICHUS UMCIIA B IEIYI0 HEOTPUIIATEIHHYIO CTEIICHbD,
pasiauyaronmecs Mo CI0XKHOCTH. [l pa3paOOTaHHBIX aNrOPUTMOB ONPEEINUTE
BBIYMCIIUTENbHYIO CJI0KHOCTh aIrOpUTMa.

— Pazpaborarp nBa anropuTMa BO3BEACHHS YKCIA B LETYI0 HEOTPUIIATECIbHYIO CTEIICHbD,
pasnuyaronecs MO CIOXKHOCTH. J[ms pa3paboTaHHBIX aAJITOPUTMOB TPOBEAUTE
CpPaBHUTEJIbHBIN aHAJIU3.

— Ilpoananu3upyiiTe MPOCTPAHCTBEHHYIO CIOKHOCThH aJITOPUTMOB YMHOXeHUs uncen. Ha
OCHOBE aHAJIM3a MOBEIUTE CPABHEHUS TAHHBIX AJITOPUTMOB.

— CoznaiiTe MporpaMMbl, pPeaTU3YIOMIUE PEKYPCUBHBIA W WUTEPATUBHBINA aJITOPUTMBI
BBIYUCIICHHS n-ro uncina dubonauuu. CpaBHUTE BpeMsi UX paboThl yisi n = 5, 25, 45,
65, 85, 100. YtoOsl nzbexars nepenomHeHus, st n < 100 ucnonb3yiTe 6e33HaKOBOE
npejacTaBieHuss uyucen pazMepoM B 8 OalT( Tunm unsigned long B s3bike Cwu).
Pesynbrarel cpaBHEeHUs: 0pOpMUTE B BHJIe TAOIUIBI U B BUe rpaduka.

— PazpabGorarp 1Ba anropuT™Ma BO3BEACHHS YHCIIA B LETYI0 HEOTPUIIATEIBHYIO CTEIICHbD,
pasnuyaronmecs Mo CIOKHOCTH. [l pa3paOOTaHHBIX aNTOPUTMOB ONpPENEINUTE
BBIYMCIIUTENbHYIO CJI0KHOCTD aJIrOpUTMa.

— IIpoananu3upyiiTe BBIYMCIUTENBHYIO CI0KHOCTh aJrOPUTMOB YMHOXeHUs yucen. Ha
OCHOBE aHaJIM3a MOBEIUTE CPAaBHEHUS JTAHHBIX aJITOPUTMOB.

— Pa3paborare 1Ba anropuTMa BO3BENEHHUS YWCIA B IEYI0 HEOTPUIATEILHYIO CTEICHb,
pasnuyaromMecs MO CIOXKHOCTH. [l pa3paboTaHHBIX alTOPUTMOB  OIpENETUTE
BBIYUCIIUTEIIBHYIO CJIOKHOCTD aJTOpUTMAa.

— Pa3paborare nBa anropuTMa BO3BENCHHUS YWCIA B IENYI0 HEOTPUIATEILHYIO CTEIICHb,
paznuyaromuyecs 1O CIOXKHOCTH. [l pa3paOoTaHHBIX aJTOPUTMOB TPOBEIUTE
CpaBHUTEIbHBIN aHAIN3.
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B LIEJIAX JaJIbHEUIIIETO aHaIM3a pUMEM CIIEAYIOLINE JIOIYIIECHUSA:
KakJash KOMaHJa BBIIONHSETCS He Oonee 4YeM 3a  (UKCHPOBAHHOE  BpeEMS;
UCXO/IHBIE JAaHHBIE AITOPUTMA TMPEACTABISAIOTCS MAIIMHHBIMU CJIOBaMHU 1O OWTOB KaxKioe.
Konkpernas npoGnema 3anaercss N cioBaMu namsiTH, TaKUM 00pa3oM, Ha BXOJE aJrOpUTMa —
N = N* 6ut unpopmauuu.
[IporpamMma, peanu3yromias ajaroput™M i pelieHus 0611161/1 npoGieMbl coctour u3 M
MAIIMHHBIX ~MHCTPYKUMH 1m0 M OutoB — M = M* M Our uHbpopMaImu.
Kpome Toro, amroputMm MokeT TpeOOBaTh CIEAYIOMIMX JOIMOJHHUTEIBHBIX PECYPCOB
abCTPaKTHOW MAaITUHBI:
— Sd — mamATh U1 XpaHSHHUs IPOMEKYTOYHBIX PE3yIbTaTOB;
— Sr—maMAare A OpraHu3aliy BEIYUCIUTEIBHOTO Mpolecca (MaMsaTh, HeoOXoaumast 1ist
peajin3alii peKypCUBHBIX BBI30BOB U BO3BPATOB).
[Ipu pemennn KOHKpETHOM MpoOIemMbl, 3aJaHHONW N CII0BaMHU MaMsATH aITOPUTM BBIMOJIHSIET HE
Oosiee, 4eM KOHEUHOE KOJIUYECTBO <«AJIEMEHTAPHBIX» ONepalii abCTpaKTHON MAIIWHBI B CHITY
YCIIOBUSI pACCMOTPEHUS TOJIbKO (PMHHUTHBIX aIrOpUTMOB. B CBsI3U ¢ 3TUM BBeleM clieqyrolee
olpesiesIeHuE:
[Tox Tpyno€MKOCTBIO anropuTMa Uis JAHHOTO KOHKpeTHOro Bxoaa — Fa(N), Oyaem moHumarhb
KOJMYECTBO <«QJIEMEHTapHbIX» OINEpaluil COBEpIIAEMbIX aJITOPUTMOM JUISI  PELICHMS
KOHKpETHOU poOIeMBI B JAaHHOM dbopmanbHOI CUCTEME.
KommiekcHbIN aHanM3 alropuTMa MOXKET OBITh BBIIIOJHEH Ha OCHOBE KOMILICKCHOW OICHKH
pecypcoB (opmanpHON cUCTEMBI, TpeOyeMbIX alrOpUTMOM [UIsl PEHICHUS KOHKPETHBIX
npobnem. OdYeBUAHO, YTO MAJS pa3IMYHBIX O00NacTel MpHMEHEHHs] Beca pecypcoB OymyT
pa3aMyYHbI, YTO  MPUBOJUT K  CIEAyIOIIed  KOMIUIEKCHOW  OIIGHKE  alrOpHTMA:
cl * Fa(N) + ¢2 * + ¢3 * Sd + ¢4 * Sr, tme ci — Beca pPeCypcoB.
[Ipu Oosiee AeTambHOM aHalM3€ TPYAOEMKOCTH alrOpUTMa OKa3bIBAe€TCS, YTO HE BCErAa
KOJIMYECTBO 3JIEMEHTAPHBIX ONEpaliii, BBIIIOJIHAEMbIX aITOPUTMOM Ha OJHOM BXOJI€ JUIMHBI N,
COBIMAJIaeT C KOJMYECTBOM OIEpalMii Ha JAPYroM BXOJ€ TaKOil ke AMUHBL. JTO MPUBOJIUT K
HEO0OXOJIMMOCTH BBEACHMS CHEIHAIbHBIX O0O3HAYEHHI, OTpa)kalolUX MOBEICHHE (YHKIIMH
TPYAOEMKOCTH JAaHHOTO aJroOpuTMa Ha BXOJHBIX JIAHHBIX (PUKCHUPOBAHHOW JUIMHBI.
IIyctb DA — MHOXXECTBO KOHKPETHBIX NMpoOJeM JaHHOM 3a/iayM, 3aJjaHHOe B (OpMajbHOU
cucreme. [Tycte D DA — 3ananne koHkpeTHOH npoOiemsl u [D| =N
B o6miem ciyuae cymiecTByeT COOCTBEHHOE MOJIMHOKECTBO MHOXKeCTBa DA, BKIIIOUaroiee Bce
KOHKpETHBIE MPOOJIEMbI, UMEIOIME MOIIHOCTh N:
— o0o3HauuM 310 moamMHoxkecTBO yepe3 DN: DN = {D DN,: |D| =N};
— o0o3HauuM MOIMHOCTHL MHOkecTBa DN uwepes MDN — MDN = |DN |
Torma comepx’aTeabHO JAHHBIA AJITOPUTM, pellas pa3juyHbIe 3aa4u pa3MepHOCTH N,
OyZieT BBIIOJHATH B KAKOM-TO Clyyae HauOoJibllee KOJIMYECTBO ONEpaluii, a B KAKOM-
TO cllyyae HaMMEHbllIee KOJIMYEeCTBO onepanuil. Benem cnenyromue 0003HaueHUS:
1. Fa(N) — xyammii cry4ail — HanOoIIbIlee KOITHYECTBO OIEPAIlHii, COBEPIIAEMBIX allTOPHTMOM
A TUIst pemeHws KOHKPETHBIX npobsem pa3MepHOCTHIO N:
DDN Fa(N) = max {Fa (D)} — xyammwmii ciyuaii Ha DN
2. Fa(N) — myummii ciiyyait — HauMeHbIIee KOJHYECTBO OMepallnii, COBEPIIAEMBbIX aIrTOPUTMOM
A ISt peLeHus KOHKPETHBIX npobiem pa3MepHOCTBIO N:
DDN Fa(N) = min {Fa (D)} — nyummii ciay4dait Ha DN
3. Fa(N) — cpennwmii ciryyaii — cpeiHee KOJIMYECTBO ONEpannii, COBEPIIAEMBIX AITOPUTMOM A
LTS pereHus KOHKPETHBIX npobiem Pa3MepHOCTHIO N:
DDNFa(N) = (1 / MDN)* {Fa (D)} — cpennuii cmy4aii Ha DN.
B 3aBHCHMOCTH OT BITUSTHUS HCXOAHBIX JaHHBIX HA (QYHKINIO TPYIOEMKOCTH aJITOPUTMA MOXKET
OBITH TNpEAJIoKEeHa cieayomas KiaccupuKkanus, MMeoLas MpPaKTHUYeCKOe 3HAueHHe JUIs

aHaJIM3a aJroOpUuTMOB: KommyecTBeHHO - 3aBUCHMBIC 11O TPYAOCMKOCTH  aJITOPUTMBI
910 AJITOPUTMBI, (I)yHKLII/IH TPYAOCMKOCTH KOTOPBIX 3aBHCHT TOJBKO OT PasMCpPHOCTU
KOHKPETHOT'O BXO0Ja, n HE 3aBUCHUT oT KOHKPCTHBIX 3HAYCHMI:
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Fa (D) = Fa (|D|) = Fa (N). [Ipumepamu anropuTMoB ¢ KOJIMYECTBEHHO-3aBUCUMON (yHKITHEH
TPYAOEMKOCTH MOTYT CIY)KHTh QJITOPHUTMBI JJIS CTAaHIAPTHBIX ONEpaluid ¢ MacCUBaMH M
MaTpHUIIAMUA — YMHOKEHUE MaTpPHII, YMHOKEHUE MaTPHIIBI Ha BEKTOp | T.1. [lapamerpudecku -
3aBHCUMBbIC o TPYAOEMKOCTH AJITOPUTMBI
OTO aNrOpUTMBI, TPYJOEMKOCTh KOTOPBIX OIpPEACTSeTCs HE pPa3MEpPHOCThIO Bxona (Kak
MPaBUJIO, JJISl 3TOW TPYIIBI pa3MEPHOCTh BXOJa OOBIYHO (DUKCHpOBaHA), a KOHKPETHBIMH
3HAYCHUSIMU o0OpabaTbIBaeMbIX CJIOB MaMATH:
Fa (D) = Fa (d1,...,dn) = Fa (P1,...,Pm), m n
KpaTkue TeopeTnyeckue cBeJIeHUS:

[IpumepaMu  anrOpUTMOB C  MapaMETPUUYCCKH-3aBUCUMOM  TPYIOEMKOCTBHIO  SIBIISFOTCS
QITOPUTMBI BBIYMCIICHUS] CTAHIAPTHBIX (PYHKIMHA C 3aIaHHON TOYHOCTBIO MyTE€M BBIYHCICHUS
COOTBETCTBYIOIIMX CTEIEHHBIX psiioB. OUEBUIHO, YTO TaKHE AITOPUTMBI, UMEsl Ha BXOJE JBa
YHCIIOBBIX 3HAYCHHSI — apTyMEHT ()YHKIIUU ¥ TOYHOCTH BBIMOJHSIOT CYIIECTBEHHO 3aBHUCSIICE

oT 3HAYEHU KOJINYECTBO onepanui.
a) Berumcnenne xk mocnemoBarensHbIM - yMHOXeHWeM  Fa(x, k) = Fa (k).
0) Brruucienue ex=(xn/n!), C  TOYHOCTBIO i (o) Fa = Fa (x, )
KommgecTBeHHO-TTapaMeTpuIecKue o TPYAOEMKOCTH QITOPUTMBI

OnHako B OOJNBLIMHCTBE MPAKTHYECKHX CIIydaeB (DYHKLHUS TPYIOEMKOCTH 3aBHCUT KakK OT
KOJIMYEeCTBA JaHHBIX HA BXOJE, TaK M OT 3HAYCHWH BXOJIHBIX JAHHBIX, B JTOM CIly4ae:
Fa (D) = Fa (1D, P1,...,Pm) = Fa (N, PI1,...,Pm)
B kauectBe mpuMepa MOXXHO TIPUBECTH AITOPHUTMBI UYHUCIEHHBIX METOJOB, B KOTOPBIX
napamMeTpU4eCKU-3aBUCUMbIA BHEITHUN UK MO TOYHOCTH BKJIIOYAET B c€0s KOJIMYECTBEHHO-
3aBHCUMBIN ()ParMEHT 10 Pa3MEPHOCTH.

[TopsimkoBO - 3aBUCHUMBIE 110 TPYIOEMKOCTH aJITrOPHUTMBI

Cpenu pazHooOpa3usi mapaMeTpUYECKH - 3aBUCHMBIX AJITOPHUTMOB BBIICIHM €IIe Oy TPYIITY,
111 KOTOPOH KOJMYECTBO OMNEpalyii 3aBUCHT OT MOPSIIKA PACTIONOKEHHS UCXOTHBIX 00BEKTOB.
IIyctb mHOXectBo D cocromr w3 amementoB  (dl,....dn), wu  |D|=N,
Omnpenenum Dp = {(dl,...,dn)}-MHOXecTBO Bcex ynopsimodueHHbIX N-0ok u3 d1,...,dn, oTmeTHMm,
yto |[Dp[=n!.

Ecmu Fa (iDp) Fa (jDp), rmeiDp, jDp Dp, To anmroputm Oyaem Ha3bIBaTh HOPSAKOBO-
3aBHCUMBIM TI0 TPYAOEMKOCTH. llpumepamu TakMX alTOPUTMOB MOTYT CIYXHTb PSiJ
QITOPUTMOB COPTHPOBKH, alTOPUTMBI IOMCKAa MHHMMyMa M MakCUMymMa B MacCHBeE.
PaccmoTpum Gosee moapoOHO aNroOpuTM MOMCKa MAaKCMMyMa B MacCHBE S, COAEpXKAIIMM N
3JIEMEHTOB:

Maxs (S,n; Max)

Max S1

Fori2ton

if Max < Si then Max Si (KOTMYECTBO BBINOJHEHHBIX OMEPAIMii MPUCBAUBAHUS 3aBHCHT OT
MOpsi/IKa CIIEIOBAHNUS DJIEMEHTOB MacCHBA)

ITpu ananuse noBeaeHUs GYHKIUU TPYAOEMKOCTH aIrOPUTMA YACTO UCIOJIB3YIOT IPUHSTHIE B
MaTeMaTHKE AacCHMOTOTHYECKHE OO0O03HAYCHHs, TIO3BOJISIONINE ITOKa3aTh CKOPOCTh pOCTa
¢byHKIUY, MacKHUpys npu 3TOM KOHKPETHBIE KO3 PHUIIUEHTHI.
Takast oneHka (QYHKIIMM TPYIOEMKOCTH QJTOPHTMa HA3BIBACTCS CIOXHOCTHIO alrOpUTMa H
MO3BOJISICT ONPENEIUTh MPEANOYTEHUs] B MCIOJb30BAHUU TOTO WIM WHOTO alropUTMa JUIs

OO0JIBIINX 3HAYCHUI pa3MepHOCTH HCXOIHBIX JTAaHHBIX.
B ACHUMIOTOTHYECKOM aHanuse MPUHSTHI clenyrlue 0003HaYCHHS [6]:
[Iycte f(n) u g(n) — mnonoxurenbHble (YHKIUH TOJOXHUTEIBHOTO aprymMenra, n > 1

(KOJ’II/IHCCTBO 00BLEKTOB HA BX0OA€ U KOJIHUYECTBO onepaunﬁ — ITOJIOXHUTCIIBbHBIC I-II/ICJ'IEl), TOoTrAa:
n0

f,gnc2g(n)

f(n)

clg(n)
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f(n) = (9(n)),

€CITM CYIIECTBYIOT TOJIOKHUTEIbHBIC

cl, c2, n0, Takue, 4rTo:

cl * g(n) f(n) 2 * g(n),

pu n > n0

OOBIYHO TOBOPST, YTO MPH 3TOM (GYHKIHUs g(N) SBJISIETCS aCHMITOTUYCCKH TOYHOH OILIEHKOM
¢ynkuuu f(n), T.K. mo ompexneneHuto QyHkuus f(n) He orTnmuaercs oT QyHkIEH g(n) C
TOYHOCTBIO JIO IIOCTOSTHHOTO MHOXKUTEJIS.

Otmernm, uto u3 f(n) = (g(n)) cnenyer, uro g(n) = (f(n)).

[Tpumepsr:

1) f(n)=4n2+nInN+174 — f(n)= (n2);

2) f(n)=(1) — 3anuce o3Hauaer, uro f(n) WiaM paBHAa KOHCTaHTE, HE paBHOW Hymo, wiu f(n)
orpaHnyeHa KoHcTaHTo Ha : f(n) = 7+1/n = (1).

B otinume ot onenku , onenka O TpedyeT ToabKo, uto 06l PpyHKIMS f(n) He mpeBbImana g(n)
HaupHas ¢ n > n0, ¢  TOYHOCTBIO  JO  IOCTOSSHHOTO  MHOXMTEJS:
cg(n)
f(n)
c>0,n0>0:
0 f(n) c * g(n), nn0
Boo6me, 3anmuce O(g(n)) obo3Havaer kiracc GyHKIHN, TAKUX, 9TO BCE OHH PACTyT HE ObICTpee,
yeM (GyHKIMS g(n) ¢ TOYHOCTBIO 10 MMOCTOSIHHOTO MHOKHUTEJNS], T0O3TOMY MHOT/Ia TOBOPST, 4TO
g(n) maxxopupyet ¢pyHkuuio f(n).
Hanpumep, ni1s Bcex GpyHKIuit:
f(n)=1/n, f(n)= 12, f(n)=3*n+17, f(n)=n*Ln(n), f(n)=6*n2 +24*n+77
Oyzner copaseuiuBa oneHka O(n2 )YkasbiBas oueHKy O ecTb CMBICH yKasblBaTh Haubosee
«OJM3KYI0» MaXOPHUPYIOLIYI0 (YHKIHIO, TTOCKOJIBKY Hampumep it f(n)= n2 cmpaBemivBa
OLICHKa O(2n), OJIHAaKO OHa HE UMEET IIPAKTUYECKOTO CMBICTIA.
B oriunune ot ouenku O, olleHKa SIBISETCS OLIEHKON CHU3Y — T.€. OIpe/enseT Kiacc QyHKIUH,
KOTOpBIE pacTyT HE MeJUIeHHee, 4eM g(1) C TOUHOCTBIO J0 MOCTOSHHOT'O MHOKHTEIS:
F(n)
cg(n)
c>0,n0>0:
0c*g(n) f(n)
Hanpumep, 3anuce (n*Ln(n)) ob6o3HauaeT kiacc QyHKIMHA, KOTOpbIE pacTyT HE MEJJICHHEE,
geMm g(n) = n*Ln(n), B 3TOT KJ1acc MONaAal0T BCE MOJIUHOMBI CO CTEMEHBIO OOMBINEH eIUHUIIBI,
paBHO Kak M BC€ CTENEHHble (YHKIMM C OCHOBaHHEM OOJBIIMM  E€JAMHHULIBI.
OTtmeruMm, 4TO HE Bceraa Ais mapbl (pyHKIUIM CHpaBeaMBO OJHO M3 ACUMOTOTHYECKUX
cooTHoweHnH, Hampumep ans f(n)=nl+sin(n) u g(n)=n He BHINONHIETCI HU OJHO W3
aCUMITOTUYECKUX COOTHOLLIEHUM.
B acumnroTnueckoM aHanmu3e alropUTMOB pa3paboTaHbl ClEHaIbHBIE METOMbI MOJIyYeHUs
aCHUMIITOTUYECKHUX OLEHOK, 0COOEHHO IS Kjacca PeKypPCHUBHBIX alroputMoB. O4eBHIHO, YTO
OIICHKA SIBJISIETCS OOJIee MPEeANMOUTUTETHHOM, YeM orleHka O. 3HaHWe aCUMITTOTUKH TTOBEICHUS
(GYHKIHMU TPYAOEMKOCTH QJITOPUTMA - €r0 CIOXKHOCTH, AT BO3MOXKHOCTb JI€JIaTh MPOTHO3BI
1o BbIOOPY OoJiee pallMOHATIBHOTO C TOYKU 3PEHUS TPYAOEMKOCTH alropuTMa Jjsi OOJIBLIMX
pa3MepHOCTEN UCXOAHBIX JaHHBIX.
Ilopsinok BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpats 1 060cHOBaTh Hanbosee palMoOHATIBHBIA METO/I PELICHUS 3aauH;

- PazpaboTtare anroput™ ajist pereHus 3a1auu.

- Hanucats 1 oTiiaguTh nporpaMmy.
dopma npegocTaBieHHs pe3yJibTaTa
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— biok — cxema.
— Kopg nporpamMmsi.
Kpurepum ouenku:

«OTINYHO» - TEOPETHYECKOE COJIEp’KaHUE Kypca OCBOCHO TOJIHOCTHIO, 0e3 MpoOeoB,
yMeHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE IPOrpaMMoOii yueOHbIE 3a/laHUSI BHIMOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUUECKOe COAepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOpble yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIE MPOrpaMMoii
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IbI 33/IAHUH BBIMOJIHEHEI ¢ OIIMOKAMHU.

—«Y IOBJETBOPUTEIIBHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuaIoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBITUHCTBO MPEIyCMOTPEHHBIX IPOrpaMMOi
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPHIE W3 BBIINOJIHEHHBIX 3a/laHui CoJepKar
OIIHUOKHU.

—«HeynoBieTBOpUTENBHO» - TEOPETUYECKOE COJEpKaHME Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He c(DOPMHUPOBaAHBI, BHITIOJHEHHBIC YUeOHbBIE 3aJaHUs COJIEpKaT TpyObIe
OIITHOKH.

JlabopaTopHoe 3ansitue Ne 4,5 OneHka cJ105KHOCTH IBPUCTHYECKHX AJTOPUTMOB.
ean padoThi:

- Hayuntbcss QopmupoBaTh anropuTMbl pa3pabOTKH NPOTPAMMHBIX MOJIYJEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

—  Bomonnsars OTJIAJKY IIPOrpaMMHBIX MoJyJen C HCIOJIb30BAHUEM
CIICHUAJIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,

—  BbnoasATh TECTHpOBaHUE TPOrPAMMHBIX MOJYJIEH;

—  OcyuecTBasTh pepakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOI0 KOJIA.

Boinoainus padorty, Bel Oynere:
ymems:

— VY1. OcymecTBiaTh pa3pabOTKy KOJa MPOTPAMMHOTO MOJIYJS Ha SI3bIKaX HU3KOTO M
BBICOKOTO YPOBHEH;

— Y7. ®opMupoBaTh aIrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOYJICH B COOTBETCTBUU C
TEXHUYECKUM 3a/[aHHEM.

— V6. OhopMIsATh IOKYMEHTAIIMIO Ha IPOTPaMMHBIE CPEJICTBA,

— ¥2. Co3naBaTh nporpaMmy Iio pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHBIN MOJIYJIb.

MarepunanbHoe obecrieyeHue:
— MynpTUMenUiiHBIE  CpeACTBa  XpaHEHHWs, MepeJayd M [PeICTaBICHHS
uHpOopMaLuu.

Kparkue TeopeTuueckue cBeeHHA:
OBPUCTUYECKUN AJITOPUTM — 3TO AITOPUTM pELICHUs 3a7ayd, MPaBUIBHOCTh KOTOPOTO JJIs
BCEX BO3MOXKHBIX CITydaeB HE J0Ka3aHa, HO MPO KOTOPBIA W3BECTHO, YTO OH JA&T OCTATOYHO
XOpollee perieHre B OOJIbIINHCTBE CIYYaeB.
Haubonee yacTbie 3BpUCTUKHU:

— JKansblit anroputm

— OrpaHu4eHHbIH epedop TOIBKO MEPCIEKTUBHBIX BAPHAHTOB

— TlocnenoBarenbHoe yinydlieHue («IOKaTbHBIA TOUCKY)
XKanuplii anroputM — OJHONPOXOJAHBIA HUTEPALMOHHBIM anroput™M. CTPOHUT pelleHue,
no0aBisisi Ha KakIOM IHare K TEKYIIeMY 4YacmuyHOMy PEUICHUI0 HOBBIH SJIEMEHT.
Jlo6aBnsieMbIil 3JIEMEHT BBIOMpPAETCS HAa OCHOBE JIOKAJBHOTO ONTHUMYyMa («HAWIYYIIUH Ha
TEKYIIEM L1arey).
XanHbie anropuT™MBI:
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— JlaroT To4HOE pelieHue I 3aa4 Ha MaTpouiax (C aIIuTUBHON 1eJeBoi (QyHKIHEH)

— HEKOTOPBIX 3aja4 AT IPUOIMKEHHOE PEIICHUE C TapaHTUPOBAHHOM (HE 00s3aTEIIBHO
KOHCTAHTHOM ) OIICHKOH MPUOIMKCHUS

— B o0mem cirydae ucnonb3yroTces Kak 3BpUCTUKA
3aganmue:

1. Hekwuit myremecTBeHHHUK 3aaymMai moBToputh myTh A.H. Pagumesa "U13 IletepOypra B
MockBy", AJIs 4ETro PElniI BOCIIOIB30BAaThCS IMYHBIM aBTOMOOMIIEM. [lyTemecTBeHHIK
pelIn Tak CIUIAHUPOBAaTh CBOM MapuipyT, YTOObl MHUHMMM3UPOBATH 3arpatbl. Jliis
3TOTO €My HYXHO OBLJIO 3HATh, CKOJIBKO HA €T0 ITyTH BCTPETUTCS 3alPABOYHBIX CTAHIIUN
U Ha KAaKOM pacCTOSHUU ApPYyr OT Apyra oHM Haxonarcsa. [lomumo Bcero mpouero
MPUXOJAUIIOCH YUUTHIBATh, YTO €MKOCTh O€H300aKa MamluHbI orpaHudeHa. Tpedyercs
OTIpeICNUTh, KAKOE MUHUMAaJIbHOE KOJIMUYECTBO 3aPaBOK €My HYKHO MOCETHUTh.

Cuurars, yto niepBas A3C naxoautcs B [lerepOypre, a mocienusis B Mockse.

Di - paccrostaue ot i-o# 10 (i+1)-0ii 3ampaBKH;

S - paccrosHUE, KOTOPOE MAITHHA MOXKET MPOEXaTh C IMOJHBIM 0aKoM;

L - paccrosiaue ot IlerepOypra 10 MOCKBBI.

B xome pemenus 3amaud HY)XHO TMOJIYYUTh HOMEpa 3alpaBOK, Ha KOTOPBIX NPHUAETCA

3ampaBIIATHCS.

Pewenue:

B nanHoii 3aaye xaaHbIN anropuT™ OyeT paboTaTh TakuM 00pa3oMm:
1. [lyTemecTBeHHUK 3ampaBisieT MOJIHBIA 0aKk B HMCXOAHOW TOYKe MapuipyTa(
[TetepOypre);
2. Ecnu ot nanHoii 3anpaBku 10 MOCKBBI OCH3MHA JIOCTATOYHO, TO €1eM B MOCKBY;

MHaue HAXOJUM CaMylo YIalEHHYIO 3alpaBKy, A0 KOTOPOH MOXKHO J10€XaTb U €lleM
TyJ1a, 3aIpaBJIsIeM MOJIHbIE OaKU U MOBTOPsIEM Liar 2.

2. llepen mpa3zgHuKamu 1med IMOIy4aeT OYEHb MHOTO NPUTJIAICHUHA HAa TOP)KECTBEHHBIC
3acefanus. YToObl Jyyllle MIaHUPOBATh CBOE BpeMs, Hied BBeN MpaBMilo, 4TOOBI B
KaKJIOM M3 MPUTJIAIIeHUH YeTKO YKas3bIBaJlcCsl OTpe30K BpemeHM 3acemanuil. llled ne
JOOUT TOJOBUHYATBHIX pPEIICHWH, MOTOMY WIM HaXOJWUTCS Ha 3acellaHMM Bce
YKa3aHHOE BpeMs, WIM HE NPUXOJUT Ha Hero. Mexay NOoceueHUsIMU 3acelaHuit
JOJKEH OBITh XOTS Obl MUHUMAJIBHBINA MEpephIB, TO €CTh IIed MOXKET yCleTh Ha j-€
3acejaHle M0 CIUCKY NpUriIameHuil, ecnu. Hanumure mporpammy, MO3BOJISIOLIYIO
ey moceTuTh Kak MOXKHO OOJIbLIE 3aceAaHuH.

Pewenue:

B »TOl 3amade NpaBUIBHBIM OKa3bIBAETCSl HEOKMIAHHO IPOCTOM JKaJHBIM aJIrOPUTM: Ha
IepBOM IIare BBIOpaTh 3aceJaHUEe C HAaUMEHBIIMM 3Hau€HHEeM b, Ha KaXIOM ClenyroIleM
1are- ¢ HaMMEHBIIUM 3HAYE€HUEM b, HO TOJNBKO CpeAM TeX 3aceldaHuil, KOTOpble HauMHAIOTCA
ocJie KOHIIa MPpeAbIAYIIEro BHIOPaHHOTO.

JUid peanu3alnMy MPENCTaBICHHOIO AJIrOpPUTMa CHaydalga OTCOPTUPYEM MAacCHB HHTEPBAJIOB
BpEMEHH MO HeyObIBaHUIO 3HaueHUU b. [loCKONbKy a7 OKOHYATEIbHOTO OTBETA HYKHBI
MCXO/IHbIE HOMEpa 3aceaHuid, 11e1eco00pa3HO OPraHNU30BaTh JaHHBIE B 3alUCH C MOJISMHU a, b,
1dx (rpaHuIIBI HHTEpBaJa 3ace€daHMs U €r0 HOMEp B Ha4yaJIbHOM CIIMCKE) U COPTUPOBATH 3aMHCU
10 3HaYEHUSM B T0JI€ b.

Ilopsinok BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpats 1 060cHOBaTH HanboJee pallMOHATBLHBINA METOJT PEIIeHUs 3a/1a4H;

- PazpaboTtatrh anroput™ ajis pereHus 3a1auu.

- Hanucate 1 0TiIaguTh IporpaMmy.

®opMa npeaoCcTaBICHUA pPe3yabTaTa
— bnok — cxema.
— Koxa nporpammsl.
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Kpurepun onenkn:

«OTINYHO» - TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO IOJIHOCTHIO, Oe3 mpoOenos,
yMeHUus1 CpOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETUIECKOE COJEpKaHNE Kypca OCBOCHO MOJHOCTHIO, 06e3 MpoOeos,
HEKOTOpble yMEHHUs C(HOPMUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOTrpaMMOil
y4ueOHBI€ 3aJJaHNS BBIIOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHHI BBITIOJIHEHBI C OIINOKAMH.

—«Y 10BJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPIKAaHUE Kypca OCBOEHO 4YaCTHYHO, HO
po0esbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMble YMEHHsI paboThl C OCBOCHHBIM
MaTepraioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOi
o0y4yeHMs y4eOHBIX 3aJlaHMH BBIIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN colepiKar
OLLMOKHU.

—«HeynoBineTBOpUTEIBHO» - TEOPETHYECKOE COJEpXkKAHHWE Kypca HE OCBOEHO,
HE00X0/AMMBbIe YMEHUS He C(hOPMUPOBAHbI, BHIIIOJHEHHbIE yUeOHbIE 3aJaHHsI COZlepKaT rpyOble
OIHOKH.

Tema 1.1.3 O0beKTHO-OPMEHTHPOBAHHOE IPOTPAMMUPOBAHHE
JlabopaTopHoe 3ansitue Ne 6 Padora ¢ kiaccamu. [leperpy3ka MeToa0B.

Hean pa6oThI:
—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3pabdOTKHM MPOTPAMMHBIX MOJYJICH B
COOTBETCTBHH C TEXHHUECKUM 3a/IaHUEM;
- Beinonnate OTJIAJIKY IIPOrpaMMHBIX MoAayJen c HCII0JIb30BaHUEM
CIICHUAIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,
—  BbInoaHATh TeCTUPOBaHUE MIPOTPAMMHBIX MOJTYJICH;
—  OcymecTBIsATh pePaKTOPUHT M ONITUMHU3AIMEO POrPAMMHOT0O KOJIA.

Boinosinus padorty, Bel Oynere:
ymemb:

— V1. OcyuiecTBiarh pa3pabOTKy KOAa MPOrPaMMHOTO MOJYJS Ha SA3bIKAX HHU3KOTO U
BBICOKOTO YPOBHEH;

— V7. ®opMupoBaTh AITOPUTMBI Pa3pa0OTKU MPOrPaMMHBIX MOJYJIEeH B COOTBETCTBHH C
TEXHUYCCKUM 3aJJaHHEM.

—  ¥Y6. OhopMIsTh JOKYMEHTAIIMIO HA IPOrPaAaMMHBIE CPEJICTBA;

— ¥2. Co3naBaTh nporpaMmy Iio pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHbIA MOJTYJIb.

MarepuajnbHoe o0ecnieyeHue:
— MyneTuMenuiiHble  CpeACTBAa  XpaHEHWs, TMepefauyd U MPeJCTaBICHUS
uHpopMalnu.

3amanme:

1. Ompenenuts knacc «BEeKTOp B TpEXMEPHOM MTPOCTPAHCTBEY.

Peanu3oBaTe B BHAE Kiacca METOABI JIJIsl BBIIOJHEHUS CIEAYIOLIMX OMNEpaluil Haxa
BEKTOpPaAMU:

- BBIBOJI KOOPAWHAT BEKTOPA,

- T[OJy4YE€HHE JUTHHBI BEKTOPA;

- CJIO’)KEHHE BEKTOPOB;

- CKaJIIpHOE TIPOU3BEJEHNE BEKTOPOB;

- OompeneNieHre yria MeXITy BeKTOpaMU;

CrnoxeHre BEKTOPOB peaiM30BaTh B BUJE MEPETPY3KH OIMEpalliu «+», B3ATHE MOIYIS

BEKTOpa pealin30BaTh Kak pe3ynbTar mpuBeneHus o0beKTa Kiacca kK tuiy double.
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B mporpamme nponeMOHCTpUPOBATH MCIONB30BaHHE OOBEKTOB Kiacca «Bekrop B
TPEXMEPHOM IIPOCTPAHCTBEN
[leperpy3ka omepanuu NpUCBaMBaHUs peayin3oBaHa B kiacce vector3d mist Toro, 4yToOBl B
BBIPQKEHUU C=a+b BEKTOp C HE HOoTepsul cBoe MMA. Eciau He omnpenensaTh Neperpysky
Ollepalluy MPUCBAUBAHUSA, TO PE3yJbTaT CI0XKEHUS B BUJAE BPEMEHHO CO3/1aHHOTO B (DYHKIUH
operator+ o0bekTa ¢ UMEHEM BEKTOpa “‘t copy’ OyAeT MPUCBOCH BEKTOPY € U MOAIEMEHTHO
W3MEHUT 3HAa4YeHUE BCEX €ro KOMIIOHEHTHBIX JaHHbIX, B TOM 4YMCJI€ U MMs Bekropa. YToObl
BEKTOpP HE CMEHWJI MMs, a TOJBKO IIOJYy4YMJI HOBBIE KOOpPJIMHATHI, MEpErpykeHa Onepanus
IIPUCBAaUBaHMSL.

2. Co3natpb BHEIIHUH BU (OPMBI IPOTPAMMBI
3. Hamucats nporpaMMHbI€ KOABI JUIsl CO3aHHON (hOPMBI
4. 3anmycTUTh U OTJIAAUTH IPOrPaMMy
Iopsiiok BbINOJTHEHUSI PA0OTHI
— CocTaBUTbh MAaTEMaTUYECKYIO MOJEIb 3aJaUH.
BriOpath u 060cHOBaTh HaNOOJIEE PALIMOHATIBHBIN METO/] pEIICHUS 3a/1a4H;
- Pazpabotars anroputm ajisi pereHus 3a/1a4u.
- Hanucats 1 oTi1aguTh nporpaMmy.
®opma npegocTaBiIeHHs pe3yJibTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETUYECKOE CO/Ep’KaHHe Kypca OCBOCHO IHOJHOCTHbIO, Oe3 mpoOenos,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTPaMMOii yueOHbIC 3aJJaHHs BBITIOJHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUYECKOE COAEPHKAHUE Kypca OCBOEHO IOJIHOCTHbIO, O3 mpoOesoB,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIE MPOTPAMMOIL
y4ueOHbI€ 3aJJaHUs BBIIOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BHINOIHEHBI C OIINOKaMHU.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
poOeIIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMblE YMEHUs padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MHPEIYCMOTPEHHBIX MPOrpamMMoi
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui colepKar
OLIMOKH.

—«HeynoBieTBOpUTENBLHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOX0o/IMMble YMEHMS HE c(hOPMHUPOBaHbI, BBINOJIHEHHbIE YUEOHbIE 3aaHUsI COAepkKaT TpyObie
OLIMOKH.

JlaGopaTopHoe 3ansitue Ne 7 Onpenesnenue onepauuii B kjaacce. Cozganmne
HACJ1eI0BAHHBIX KJIACCOB.

Hean padoTbI:
- Hayuutbcs QopmupoBaTh anroputmbl pa3paboTKH MPOTPaMMHBIX MOAyJIEeHd B
COOTBETCTBHUU C TCXHUYCCKUM 3aJaHUECM,

BeinonHsATe OTIAAKY MIPOrpPaMMHBIX MOZyJIeH c HCIIOJIb30BAHNEM
CIEMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

BremoaHATE TECTUPOBAHUEC ITPOTrPaAMMHBIX MO}IYHeﬁ;
—  OcymecTBasTh pepakTOPUHT U ONTUMHU3AIMIO TPOrPAMMHOI0 KOJIa.

Boinosinus padorty, Bul Oynere:
ymemp:
— VY1. OcymecTBiaTh pa3pabOTKy KOJa MPOTPAMMHOIO MOJYyJs Ha SI3bIKaX HU3KOTO U
BBICOKOT'O YPOBHEH;
— VY7. ®opMupoBaTh alrOpUTMbI pa3pabOTKU MPOrPaMMHBIX MOYJICH B COOTBETCTBUU C
TEXHUYECKUM 33aHHEM.
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—  ¥Y6. OhopMIsSTh JOKYMEHTALIMIO Ha IPOrPAaMMHBIE CPE/ICTBA;
— V2. Co3nmaBath nporpamMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTACIBHBINR MOTYIIb.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenuitHble  CpeACTBAa  XpaHEHWs, TMepefauyd U MPEeJCTaBICHUS
nHpopMaIuu.

3aganue:

1. PazpabotaTh nepeuncacHHbIE HIKE KIIACCHI.
[Tpu pa3paboTke Ka)x10ro Ki1acca BO3MOXKHBI /IBa BApHAHTa PELICHUS:
a) JaHHBIC-WICHBI KJlacca IMPEACTABIAIOT COOON MepeMeHHbIE M MacCHUBBI (DUKCHPOBAHHOM
pa3MepHOCTH;
0) maMATh AJIs TaHHBIX-YICHOB KJIacca BBIJIEISACTCS TUHAMUYECKH.
- «KommuiekcHoe uncio» — Complex. Kitace nomkeH conepkaTb HECKOIBKO KOHCTPYKTOPOB U
ONepaluyu Ui CIOXKCHHS, BBIYMTAHHS, YMHOXCHHS, JeleHusi, npucBanBanui. Co3marh JBa
BEKTOpa pa3sMEpPHOCTH N M3 KOMIUIEKCHBIX KoopauHat. Ilepemats mx B (QyHKIHIO, KOTOpas
BBITIOJTHSET CJIOKEHUE KOMITJICKCHBIX BEKTOPOB.
- Paspaborate kmacc «Muorowien» — Polynom cremenn n . Hammcare HEcKOIbKO
KOHCTPYKTOPOB, B TOM YHCIIE KOHCTPYKTOpP KONHMpOBaHHA. Peanu3oBaTb METOIBI IS
BBIUUCIICHUS 3HAYCHHS MTOJTMHOMA; CJIOKCHHUS,
BBIYMTAHUS M YMHOXXCHHUS MOJMHOMOB. lleperpy3uth omnepanuu CIOKEHHS, BBIYUTAHUS,
YMHOXXEHUS, MHKPEMEHTa, JEKPEeMEHTa, WHACKCHPOBaHUs, npucBanBaHus. Co3maTh MacCHB
o0bekToB Kiacca. [lepenars ero B pyHKIHIO, BEIYMCISIONIYI0 CyMMY MOJMHOMOB MacCHBa U
BO3BPAIIAIOIIYIO TOJIMHOM-PE3YJIbTaT, KOTOPBIH BHIBOJUTCS HA SKpaH B TOJIOBHOMH MpOrpamMMme.

IHopsinok BbINOJIHEHUS Pa0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BpiOpatb u 000cHOBaTh HanboJee palMOHAIBHBIM METOJT PELLIEHUS 3a7auu;
— PazpaboraTh anroput™m [uist peiieHus 3a/1auu.
— Co3nats BHEMHUN BUA (GOpMBI IPOrpaMMBbI
— Hanwucars nporpaMMHbIe KOJIbI sl CO3JaHHON (hOPMBI
— 3amycTUTh U OTIAJAUTH IPOrPAMMy
- Hanucats 1 oTiiaguth nporpaMmy.
dopma npegocTaBIeHHs pe3yJIbTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep)KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMOi yueOHbIE 3aJlaHUSI BHINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XOopomo» - TEOPETUIECKOE COJEPKAHNE Kypca OCBOEHO IOJIHOCThIO, O3 MpoOesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HENIOCTATOYHO, BCE IPEIyCMOTPEHHBIE MPOTrpamMMoin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPKAaHHE Kypca OCBOEHO YaCTHYHO, HO
poOebl HE HOCAT CYIIECTBEHHOI'O XapakTepa, He0OXOAUMble YMEHHsI pabOThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpPaMMOii
oOyueHusi y4eOHBIX 3aJaHUl BBINOJIHEHO, HEKOTOPhIE W3 BBINOJIHEHHBIX 3a/laHuil collepkar
OLITMOKH.

—«HeynoBiaeTBOpUTENIBHO» - TEOPETHUYECKOE COJAECpkKAHME Kypca HE OCBOEHO,
HeoOXoIuMble YMEHHs He c(hOpMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.
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JlaGopaTopHoe 3ansitue Ne 8 PaGora ¢ o0bekTamu yepe3 uHTepdeiicel. Ucnosb3oBanue
CTAHJAAPTHBIX HHTep(eiicoB.
Hean pa6oThI:
—  Hayuutbcs ¢opmupoBaTh anropuTMbl pa3padOTKH IMPOrpaMMHBIX MOAYJIEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

—  Bobmonnsars OTJIAJKY IIPOrpaMMHBIX MoJTyJIei c UCIIO0JIb30BaHUEM
CIELIUAIM3UPOBAHHBIX IPOIrPAMMHBIX CPEICTB;

BremoaHATh TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;
- OcymiecTBiATh pehakTOPUHT U ONTUMU3ALUIO TPOTPAMMHOTO KOJA.

BbinosinuB padory, Bel Oyaere:
ymemb:

— V1. OcyuiecTBiare pa3pabOTKy KOAa MPOTrpaMMHOTO MOAYJS Ha S3bIKaX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJaHHUEM.

- ¥Y6. ObopMIsaTh JOKYMEHTAIMIO HAa IPOTPAMMHBIE CPEJICTBA;

— ¥2. CozgaBaTh nporpaMmy 110 pa3pabOoTaHHOMY aJITOPUTMY KaK OTJENbHBI MOIYIb.

MarepuajbHoe obecneyeHne:
— MynpTUMeOMitHBIE  CPEACTBA  XpAHEHWs, TMepeJadyd H  [PEICTABICHHS
uHpOpMaNnu.

3aganue:
1. Pa3zpaboTraTh NpUIIOKEHUE UCXOIS UX CIEAYIOIINX TPeOOBaHUIA:
1.1. Tlpunoxenne TOHKHO COCTOSATh MUHUMYM U3 IBYX ¢opM. [lepBas — mias paGoThl co
CIIMCKOM O0BEKTOB, BTOpasi — AJIsl pabOThI C COJIEPKUMBIM CaMOro 00bEKTa
1.2. Ha ¢opme nmomkHbl OBITH TpeaycMOTpeHbl omepaiuu “JloGaBnenus”, “YmaneHus’,
“Uzmenenus”, “CoprupoBkn” u “lloncka” 21€MEHTOB CIMCKA.
1.3. Omnepauuu COPTUPOBKH JOJKHBI BBIIOJIHATBCA C HCIOJIb30BaHMEM MeTona Sort()
mrabnonHoro knacca List<T>. KonuuecTBo BapuaHTOB COPTUPOBKH — HE MeHee 3.
1.4. Onepamnus MoWCKa BBITOJIHIETCS TOJBKO 1O KIFOYEBOMY aTpuOyTy, C HCHOJIb30BaHUE
BOo3MokHOCTeH knacca Dictionary<T, T>.
JIro0oit Kace wiu CTPyKTypa, peanusyromue uarepdeiic IEquatable<T>, nomkHBI comepiKkaTh
ompeneneHue Meroxa Equals, KOTOpbIi COOTBETCTBYET CHTHATYype, OIpeaersieMoi
untepdeiicom. B pesynbrare MOXHO pacCUMTHIBaTh, YTO JOOON KIacc, peau3yroIIuit
unrepdeiic IEquatable<T>, Gyzmer comepxars Meron Equals, ¢ koTopeiM sK3eMILIAp Kiacca
MOJKET OIPEAEIUTh, PABEH JIU OH JIPYrOMY 3K3eMIULIPY Kiacca.
Jns  peanuzanuM  4ieHa uHTep¢eiica COOTBETCTBYIOUIMM YJI€H Kiacca JOJDKEH ObITh
OTKPBITBIM, HECTATHYECKUM, U IMETh TO K€ UMsI U CHTHATYpY, YTO U WieH nHTep(eiica.
Korma kmacc uim CTpyKTypa pealu3yloT uHTepdeiic, Ki1acc WM CTPYKTypa JIOJDKHBI
o0ecrnieunBaTh peain3allio BceX YIEHOB KOTopble onpenenseTr uurepdeiic. Cam untepdeiic e
MPEJOCTaBIAET HUKAKOW (YHKIMOHATBHOCTH, KJacC WJIM CTPYKTypa MOXET HacleloBaTh
TaKuM CIIOCOOOM, OHa MOXKET Haclie0BaTh (DYHKIIMOHAILHOCTH 0a30BOTO Kiacca. OHAKO ecin
0a30BbIi KJacc peasnzyer uHTepdeiic, To mob0il Kiacc, MPOU3BOIHBIN OT 6a30BOTO Kiacca
HacJIeIyeT ee peaan3alulio.

Padora ¢ Ko/LUIeKIHAMH 00beKTOB, Kiace List<T>,

[Hlabnonnenii kmacc LiSt<T> sBnsercs ymoOHBIM MeXaHU3MOM JUIS PaOOTBI CO CIUCKOM
OHOTUITHBIX OOBEKTOB W TPEJACTABISACT CTPOTO THUIH3UPOBAHHBIA CIHCOK OOBEKTOB,
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JIOCTYNHBIX 1O uHIeKkcy. [lommep:kuBaeT MeTOAbl AN TOUCKA IO CHHUCKY, BBITOJHEHHS
COPTHPOBKH U IPYTHX OMEPAIHi CO CTUCKAMH.

CopTupoBKa 3JE€MEHTOB CIHUCKA OCYIIECTBIsIeTCs C momomibio Meronga Sort(). Ecim Tum
3JIEMEHTOB CIMCKA SIBJSIETCS CHCTEMHBIM, TO 3TO 03HAYaeT B YACTHOCTH, YTO JTAHHBIC THUITBI yXKE
peanmusyror unTepdeiic [Equatable<T> (meron Equals()) u wunaTepdeiic IComparable<T>
(meron CompareTo(T)). Takum 00pa3oM, COpPTHPOBKa BBINOJHsAETCS MeroaoMm Sort(), Oe3
HaIMCaHUs TOTOJHUTEIFHOTO KO/,

Ecnmu Tum 35eMEHTOB CIHCKA — IMOJIb30BATEIBCKUI, TO 3TO 03HAYAET, YTO METOIBI MPOBEPKH
paBenctBa (Equals) u cpaBHenwust anemenToB (CompareT0o) 10/KHBI OBITh TEPEOTPEICIICHBI.
dopma 1t paboThI CO CITUCKOM 0OBEKTOB IMOKa3aHa HUKE:

Ha ¢opme mnpemycmorpensl omnepaiuu  “JloOaBnenus”, “Ymanenus”, ‘“PemakrupoBanus’,
“CoptupoBkn” 1 “Iloncka” 31eMEHTOB CIIHCKA.

l Koa 3akazumxa 1

PUO 3akaszumka

ToipHos OMuTpuit TeHHamsesmy w
Moapaawak [Epmonos Cepren e '] [ 5 ]
Paora [C‘rpomenbcmo V] [ y ]
Bua PaboTs! Pemon]

—r—— ——

CopTupoBKa MOKET OCYIIECTBIATHCS 3 crtoco0amu

22



0 1D seurana

i
i

1
1

¥ o—

C—

T ———
e~ Ce——

Ca—

o

D —

F o

i

Mo SN0 3akazmea (8 andasn THOM NopsLEs)

il
it

l

1
Uil

3.

1 ity PAOOTI (I ANga s THOM DO )

23



FIOMER NPOMCXOAMT MO KIMMEBOMY N0

worean 18 o

Jaree | famen

M aeasenn  PHO Dwasens Bt aedore Ty g Pyt Otanin

] W | pom Cpom e ien g Iv—y e MNowe

) Mempmiont Tem  Deswvns Courwen Cop L [ Ara—

) Trwnwem At Moveran Copron Cop __ Cmowmnc

‘ Vewoem -

: o —_—— n—
o | —

L] Mvew (ol 4N o
P (T
"

0t + hevorrors Aemse Lersetaurs e PO
wetors
+ Meendepes (g Nerpesies & I iy et
Marasines (alinr o Pemmet

Lenem——.

Mitn v o samaswns

Onepanys mMOWCKa BBIMOJHAETCS TOJIBKO IO KIIOYEBOMY aTpuOyTy, C HCHOJIB30BaHUEM
BO3MOXKHOCTEH Kimacca Dictionary<T, T>.
ITopsinok BbINOJIHEHUs PadOThI
— CocCTaBUTh MaTEeMaTHYECKYIO MOJIENb 33/1auu.
— BpriOpars 1 000cHOBaTh HanboJee palMOHaIbHBIA METO] PELICHUS 3a1a4H;
— Pa3paboTarph anropuT™ A pereHus 3a1auu.
— Co3znaTb BHEIIHUHN BU (POPMBI IPOTPAMMBI
— Hanucare nporpaMMHbIe KOJIbI [Tl CO3/1aHHON (POPMBI
— 3amycTUTh ¥ OTJIAAUTH IPOTrPAMMY
®opma npegocTaBjieHus pe3ybTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJIEpPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeos,
yMeHUus cpOpPMUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3a7aHusl BHIIIOJIHEHHI,
Ka4eCTBO MX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE COJepKaHHEe Kypca OCBOECHO MOJIHOCTHIO, 6e3 MpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTrPaMMOi
y4eOHbIe 3a/JaH¥sI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3aJTAHUH BBITIOITHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE COJIep)KaHHe Kypca OCBOEHO YaCTHYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOIUMble YMEHUsS! paOOThl ¢ OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO TPEAYCMOTPEHHBIX POTPAMMOM
o0y4yeHMs y4eOHBIX 3aJlaHHH BBIIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJepKat
OIIHUOKH.
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—«HeynoBiaeTBOPUTENLHO» - TEOPETUYECKOE COAEpKaHME Kypca HE OCBOCHO,
HE0OXOMMBbIC YMEHHUSI HE CHOPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUs COIEpKAT IpyoObIe
OIIHUOKHU.

Jla6opaTopHnoe 3ausiTueNe 9 Pa6ora ¢ Tunom 1aHHbIX cTpykrypa. Kosekiumn.
ITapaMeTpu30BaHHbIE KJIACCHI.

Hean pa6oThI:
—  Hayuutbcs QopmupoBaTh aaroputMbl pa3pabOTKH MPOTrpaMMHBIX MOAYJIEH B
COOTBETCTBUH C TEXHUUYECKUM 3aJlaHUEM,;

Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAayJen c HCIIOJIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHBIX CPEICTB;
—  BBINOAHATH TECTUPOBAHKE IPOrPAMMHBIX MOJYJIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMH3AIIIO POTPAMMHOTO KOJIa.

Boinosinus padorty, Bel Oynere:
ymemb:

— VY1. OcymecTBiATe pa3paboOTKy KOJa MPOTPAMMHOTO MOIYJS Ha S3BIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— VY7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJaHHUEM.

— V6. OdopMIsATh JOKYMEHTAIIMIO Ha TPOrPaMMHBIE CPEJICTBA;

— ¥2. Co3naBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJEIbHBIA MOJTYJIb.

MaTepnaﬂbnoe odecmeyeHue:

— MynbTUMEIUIHBIE CPEICTBA  XpPAHCHWs, TMepeJayd ¢ [PEICTABICHHS
nHpopMaIuu.

3aganue:
1. Co3mate mwabmoH 3amaHHOTO Kjacca. OmnpenenuTb KOHCTPYKTOPHI, JECTPYKTOD,
NeperpyKeHHYI0 ONepaluio npucBauBanus (“=") u onepanuu, 3aJaHHble B BapUaHTe 3aJaHuUs.
2. HamucaTh nmporpaMmy TECTUPOBAHUSI, B KOTOPOI MpOBEpsIETCS UCII0JIb30BaHKE 1a0I0Ha JUIs
CTaHJAPTHBIX TUIOB JAHHBIX.
3. BBINOTHUTH TECTUPOBAHUE.
4. OmnpenenuTh NOJIB30BATENbCKUM KJacc, KOTOPBIA OyleT MCIONb30BaThbCs B KauecTBE
napaMmerpa mabdsnoHa. OmnpenenuTs B Kiacce HEOOXOAMMblE (YHKIMH M TEperpy>KeHHbIE
olepanuu.
5. Hanucats nporpammy TecTUpOBaHUs, B KOTOPOIl MPOBEPSIETCS UCIIOJIb30BaHNE 1a0I0Ha JIs
I10JIb30BATEIBCKOTO THIIA.
6. BbImoTHUTH TECTUPOBAHUE.
MeToaudeckue yka3aHusl
1. Kimacc AT/l peanu3oBarh Kak JUHAMWYECKHI MaccHB. {11 3TOro ompejaeneHune Kiacca
JOJDKHO UMETH CIEAYIOLIUE MOJIS:
— yKa3aTesb Ha Ha4yajo MacCuBa;
— MaKCUMAaJIbHBIN pa3Mep MACCHUBA,;
— TEKyIUH pa3Mep MaccuBa.
2. Jlis Boja W BBIBOJIA OIPEICTUTH B Kilacce QYHKITUH inputu print.3
3. UroObl y Bac HEe BO3HUKAIO MpOOJieM, aKKypaTHO paboTaiTe ¢ KOHCTAaHTHBIMH
00BEKTaMHU.
Hamnpuwmep:
*KOHCTPYKTOp KOMMPOBaHUsI CieAyeT onpeaenuts Tak: MyTmp (const MyTmp& ob);
*orepanuio MpUCBaMBaHUs IMeperpy3uth Tak: MyTmp& operator= (const MyTmp&
ob);4.
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s 1mabJoHOB MHOKECTB, CIIMCKOB, CTEKOB M OdYepe/ell B KauyeCTBE CTaHIAPTHBIX
TUMOB  HUCMOJb30BaTh CHMBOJIbHBIC, I€bleé M  BEIIECTBEHHblE THU-TIBL.  J[js
MOJIb30BATEIILCKOTO THMNA B3ITh Kiacc u3 JnaboparopHoit paborer No 1.5. Jlns
mabJJOHOB MacCHBOB B KaueCcTBE CTaHAAPTHBIX TUIIOB UCIOJIb30BaTh IeNible U
BEIIECTBEHHBIC THUMBI. 7l TOJI30BAaTENLCKOTO THIA B3SATh KIACC ‘‘KOMILJIEKCHOE
yucino’complex.classcomplex {intre; // neicTBuTENbHAs YacTh intim; // MHUMAas 4acTh
public;// HeoOxoarMbIe (HYHKIIMU U TIEPETPYKEHHBIE ONIEPAIIH | ;

6. Peanmuzanuio miaGnoHa cienyer pa3MecTUTh BMECTE C OINPEACNICHHEM B 3aroJO0BOYHOM

¢aiine.

7. IIporpamma coznaetcst kak EasyWin-npunosxenue B BorlandC++5.02.

ITocTranoBKka 3anauu.

— Crnenyer naTh KOHKPETHYIO IOCTAHOBKY, T.€ yKa3aTh LIAOJIOH KaKOro Kiacca JOJIKEeH
OBITh CO3/7aH, KaKue JOJDKHBI OBITh B HEM KOHCTPYKTOPBI, KOMIOHEHTHI-()YHKIIHH,
NeperpykeHHple omepauuu #u T.JA. To ke camoe cieayeT yKaszaTb s
MOJIb30BATEILCKOTO Kiacca.

— Ormpenenenne mabaoHa Kiacca ¢ KOMMEHTapUSIMH.

— Omnpenenenue Mojib30BaTeNbCKOT0 KJIacca C KOMMEHTapHUSIMHU.

— Peanuzamusi KOHCTPYKTOPOB, AECTPYKTOpPA, OIMEpalyl MPUCBAUBAaHUS M ONepaiui,
KOTOpBIE 3a/1aHbl B BAPUAHTE 3aJaHUS

— To ke camoe I OJB30BaTEIBCKOTO Kiacca.

— Pesynprarel TectupoBanusa. Cremyer ykas3aTh JUIsl KaKAX THIIOB M KaKHE OINEpaIruu
MIPOBEPEHBI U KAKUE BBISIBJICHBI OITUOKU (MJIM HE BBISIBJICHBI)

BapuanTs 3ananuit
1.Kitacc —otHOMEpHBI MaccuB.
JIOTIOJTHUTEIBHO TIEPErPy3UTh CIEAYIOIINE OMEPAIluK: * — YMHOKEHHE MacCHBOB; [] — moctym
10 UHJIEKCY.
2. Knacc —ogHOMepHBI MaccuB. J[OMOTHUTENBHO MEPETPY3UTh CIEIYIOIUe onepanuu:int() —
pa3Mep MaccuBa;[]| — AOCTYI IO UHIEKCY.
Ilopsinok BbINOJIHEHHS PA0OTHI
— CocCTaBUTh MaTEeMaTHYECKYIO MOJIENb 33/1auu.
— BriOpats u 060cHOBaTH HanboJee pallOHAIBHBIA METO] PEIICHHUS 3a/1a4H;
— PazpaboTarh anroput™ i pemieHus 3a1auu.
— Co3natp BHemHUH BUA GOPMBI IPOTPaMMBI
— Hamwmcarte mporpaMMHbI€ KOJBI IS CO3JaHHON (hOPMBI
— 3amycTuTh U OTIAAUTH IPOrpaMMy
®opma npeaocTaBIeHUs pe3yJibTaTa
— biok — cxema.
— Konx nmporpaMMsl.
Kpurepun onenkn:

«OTIMYHO» - TEOPETHUYECKOE COJepKaHHe Kypca OCBOSHO MOJHOCTHIO, Oe3 MpoOeros,
yMeHHs chOpMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOTpaMMOl yueOHBIC 3a/laHUs BHITIOJTHEHBI,
Ka4eCTBO MX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpBhIE yMEHUS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTpaMMOn
yaeOHBIC 3aJIaHUS BHIMIOJTHCHBI, HEKOTOPBIC BUJIBI 33aHHI BBITTOJHEHBI C OMTUOKAMHU.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE COJIepKaHHe Kypca OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJuMble YMEHHs paboThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON
oOyueHUs: y4eOHBIX 3aJaHUil BBHITIOJHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJlaHUN COJIepKaT
OIIHOKH.

26



—«HeynoBiaeTBOpUTENLHO» - TEOPETUYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HE0OXOMMBbIC YMEHHUSI HE CHOPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUs COIEpKAT IpyoObIe
OIIHUOKHU.

Jla6opaTopHnoe 3ansitueNe 10 Mcnosib30BaHue peryJsipHbIX BbIpa:keHuil. Onepanuu co
CIIMCKAMH.
Hean pa6oThI:

—  Hayuuthcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTpaMMHBIX MOJAYyJIEeH B
COOTBETCTBUH C TEXHHUUYECKUM 3aJlaHUEM,;

Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAayJen c HCIIOJIb30BAaHUEM
CHEIHATM3UPOBAHHBIX POTPAMMHBIX CPEJICTB;
- BrimmonaaTe TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;
- OcymiecTBiATh pehakTOPUHT U ONTHMHU3ALHUIO IIPOTPAMMHOTO KO/A.

Brinosinus padorty, Bl Oynere:
ymemb:

— V1. OcymecTBisiTh pa3pabOTKy KoJa HPOrpaMMHOIO MOJYJsS Ha SI3bIKAX HU3KOTO U
BBICOKOT'O YPOBHEH;

— VY7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJaHHUEM.

—  ¥Y6. OdopMIsaTh JOKYMEHTAIMIO Ha IPOTPAMMHEIE CPE/ICTBA;

— ¥2. CozgaBaTh nporpaMmy 110 pa3paboTaHHOMY aJITOPUTMY KaK OTJENbHBIA MOIYITb.

MarepuajbHoe obecneyeHne:
— MynpTUMeIUiHBIE  CpPEeNCTBA  XpAHEHHWs, TMepeNayd ¢ [PEICTaBICHHS
uHpOpMaLnH.

3ananne:

1. Onpenenuts Kaacc-cTpoky. B kiacc BKIIOUHUTE ABa KOHCTPYKTOpA: Ul ONpeAeIeHUs
KJlacca CTPOKH CTPOKOM CHMBOJIOB M IyT€M KOIMPOBAHUS JIPYrod CTpoku (0OBEeKTa Kiacca
crpoku). IlpexycmMoTpers (GyHKIMU HOMCKA CIIOBa B CTPOKE M J100aBIEHHUs APYrod CTPOKH,
HayuHas ¢ no3unuu N.

2. Co3nath BHEIIHUH BUJ GOPMBI IPOrpaMMBbl
3. Hanwucatp nmporpaMMHbI€ KOJIBI ISl CO3JaHHON (hOPMBI
4. 3amycTUTh U OTJIAAUTH NIPOTrPaAMMy

2. Onpenenuth KIacc-CTPOKy. B Kiacc BKIIOYMTH JBAa KOHCTPYKTOpA: JUISL OMpPEeICHHUS
KJIacca CTPOKH CTPOKOW CHMBOJIOB M ITyTE€M KOMMPOBAHUS JIPYroil CTpoku (0O0BEKTa Kiiacca
ctpokn). [IpemycMoTpers GyHKIINH CIUSHUS ABYX CTPOK U (DYHKIIMIO MOJCUETA MPEATIOKEHUN
B CTPOKE.

IHopsiioK BbINOJIHEHUS PA0OTHI

— CocTaBuUTh MaTEMAaTHUECKYIO MOJIEIb 3a/1a4H.

— BriOpate 1 060cHOBaTH HanboJIEE PAIMOHATBHBIA METOJ] PEIICHUS 3a/1a4H;

— Pazpabortarh anropuT™ It perieHus 3a/1aquu.

— Co3znare BHENIHUNA BUJT (OPMBI TPOTPAMMBI

— HanmcaTts mporpaMMHbI€ KOJIBI TSI CO3/TaHHON (hOPMBI

— 3anycTUTh U OTIAAUTh IPOTPAMMY

dopma npegocTaBieHus pe3yabTaTa

— biok — cxema.
— Konx nmporpaMmsl.
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Kpurepun onenkn:

«OTINYHO» - TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO IOJIHOCTHIO, Oe3 mpoOenos,
yMeHUus1 CpOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOE COJEepKaHUE Kypca OCBOCHO MOJHOCTHIO, 0e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOTrpaMMOil
y4ueOHBI€ 3aJJaHNS BBIIOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHHI BBITIOJIHEHBI C OIINOKAMH.

—«Y 10BJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEP)KaHHE Kypca OCBOEHO 4YaCTHYHO, HO
po0esbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMble YMEHHsI paboThl C OCBOCHHBIM
MaTepraioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOi
o0y4yeHMs y4eOHbIX 3aJaHHH BBIIOJIHEHO, HEKOTOPbIE U3 BBIOJHEHHBIX 3aJaHUM cojaepikaT
OLLMOKHU.

—«HeynoBineTBOpUTEIBHO» - TEOPETHYECKOE COJEepXkKAHHWE Kypca HE OCBOEHO,
HE00X0/AMMBbIe YMEHUS He C(hOPMUPOBAHbI, BHIIIOJHEHHbIE yUeOHbIE 3aJaHHsI COZlepKaT rpyOble
OIHOKH.

Tema 1.1.4 IlaTTepHbI NPOEKTHPOBAHUSA

Jla6opaTopHnoe 3ansitueNe 11,12 UcnoJib30BaHNEe OCHOBHBIX IIA0JI0HOB
esan padoThi:

—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3pabOTKM MPOTPAaMMHBIX MOJAYyNEH B
COOTBETCTBUH C TEXHHUYECKHUM 33JaHUEM;
—  Beimonnarts OTJIAJKY IIPOrPaMMHBIX MonyJen c UCIIOJIb30BAaHUEM
CIELMATU3UPOBAHHBIX IPOTPAMMHBIX CPEICTB;
BrINOnHATE TECTUPOBAaHKE POrPAMMHBIX MOIYJIEH;
- OcymiecTBiATh pehakTOPUHT U ONTHMHU3ALHUIO TIPOTPAMMHOTO KO/A.

Beinmosinus padorty, Bl Oynere:
ymembs:

— V1. OcymiecTBiarh pa3pabOTKy KOAa MPOTPaMMHOTO MOJYJS Ha SI3bIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMupoBaTh aIrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOJYJICH B COOTBETCTBUHU C
TEXHUYECKUM 3a/IaHUCM.

—  Y6. OdhopmiaATs JOKYMEHTALMIO Ha IPOrPaMMHBIE CPE/ICTBA;
— V2. CozgaBath nporpammy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTIENIbHBII MOIYJIb.

MarepunanbHoe obecnedeHue:
— MpynbTUMenuiiHbIe  CpeiCcTBAa  XpaHEHUs, INepefauyd W IPEICTaBICHUS
nH(pOpMaLINH.

3ananue:

1. B kaxaoM H3 BapHaHTOB yKa3zaH MAaOJOH [UId pealu3aldd U  TPOEKT,

MCIOJIb3YIOUIHNH 3TOT 1IabJIOH.

Heo6xoaumo caenatsb ciengyromiee:
— Hapucosars B UML nuarpammy Ki1accoB peaqn3yeMoi mporpamMMel. (ITPOSKTHPOBAHUE)
— PeanmuzoBats nmporpammy Ha C++. (peanusanms)

Jis Kaxaoro M3 IIabJIOHOB, NPEIJIOKEHHBIX B BapUaHTaX MOXKHO HaWTH MpHUMEp

peanuzannu UML n koja B mpritoxkeHHON KHUre “llaTTepHBI TPOEKTUPOBAHMS .

2. Iabmon “Crparerus”. Ilpoext “TlpuHTepsl”. B mpoekre MOMKHBI OBITH
pean30BaHbl pa3Hble MOJENM IPUHTEPOB, KOTOPBIE BBIIIOJIHSAIOT pa3HbIE BUIBI

rncyaTu.
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3. lllabnon “Habmrogarens”. [Ipoekt “Omnosemenne moctoB 'AN”. B npoekre qomxHa
OBITH peaiM30BaHa OTIpaBKa cooOIeHni BceM moctam ['AU.
IMopsi1oK BBINOJIHEHHS PA0OTHI
— CocraBUTh MaTeMaTHYECKYIO MOJIEb 331a4H.
— BriOpats 1 060cHOBaTH HanboJee palMOHATBHBIA METO/I PELICHUS 3a/1a4H;
— Pa3paboTarh anropuT™ A pelieHus 3a1auu.
— Co3znaTth BHENIHUN BU (POPMBI IPOTPAMMBI
— Hanucare nporpaMMHbIe KOJIBI [T CO3IaHHON (OPMBI
— 3amycTuTh ¥ OTJIAAUTH IPOTPAMMY
dopMma npeaocTaBIeHus pe3yabTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kputepuu omeHkn:

«OTINYHO» - TEOPETHYECKOE COJIep’KaHUEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMoOl yueOHBIC 3a7aHusl BHIITOJIHEHBI,
KaueCTBO UX BBINOJHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOE COJepKaHNe Kypca OCBOCHO HOJIHOCTBIO, Oe3 MpoOesoB,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIE MPOTPAMMOIL
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIMOJHEHBI C OIIUOKaMHU.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE COJEp)KaHME Kypca OCBOEHO YacTHYHO, HO
npoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE YMEHHs pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJIBUIMHCTBO MPEIYCMOTPEHHBIX MMPOrpaMMoi
o0y4eHHs Yy4eOHBIX 3aJlaHHi BBIIIOJHEHO, HEKOTOPHIE M3 BBITOJHEHHBIX 33JaHUN COJEp)KaT
OILIUOKHU.

—«HeynoBiIeTBOpUTEIEHO» - TEOPETHYECKOE COJEepXKaHWE Kypca HE OCBOEHO,
HE00X0MMBIE yMEHUS He C(hOPMUPOBAHBI, BHITIOJHEHHBIC yUeOHBIE 3aJaHHsI COIepKaT rpyObIe
OLIUOKHU.

JlaGopaTopHnoe 3ansitue Ne 13. Ucno/ib30BaHue MOPOKIAIUIUX IA0JIO0OHOB.

Hean padoTbi:
—  Hayuutbcs QopmupoBaTh aaropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJYJEH B
COOTBETCTBUU C TEXHUUYECKHUM 33JITaHUEM;

Beimonnate OTHAIKy IIPOrpaMMHBIX MoAayJen c HCIIOIB30BAHUEM
CIICUAIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,

BoInonHATE TECTUPOBaHKME MPOTPAMMHBIX MOJYJIEH;
- OcyiecTBiATh pepakTOPUHT U ONTUMM3ALMIO IPOrPAMMHOTO KOJIa.

Beimosnus padory, Bel Oyaere:
ymemb:

— V1. OcyuecTBiIATh Pa3pabOTKy KoJa HMPOrPaMMHOIO MOIYJS Ha S3bIKaX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— V7. ®opMupoBaTh AITOPUTMBI Pa3pabOTKU MPOrpaMMHBIX MOJIYJIEH B COOTBETCTBHHU C
TEXHUYCCKUM 3aJaHHUCM.

—  VY6. ObopmisATh JOKYMEHTALMIO Ha IPOrpaMMHBIE CPEJICTBA;

— V2. CozgaBatrh nporpammy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTIAEIbHBII MOIYJIb.

MarepunanbHoe obecnieyeHue:
— MyneTuMenuiiHble  CPEACTBA  XPaHEHWs, Iepeladyd W MPEJCTaBICHUS

nH(pOpMaLIHU.

3aganue:
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1. B kaxagoM U3 BapuHaHTOB yKa3aH IIa0JOH JJsl pealu3alud H  TPOEKT,
HCITOJIB3YIOIIUH 3TOT IIa0JIOH.
HeobOxonumo crenarts cienyrouiee:
— Hapucosars B UML nuarpammy KJaccoB peaju3yeMoi mporpamMMel. (ITPOSKTHPOBAHUE)
— PeamuzoBats nporpammy Ha C++. (peanusanus)
Jist xaxxaoro w3 MmaOJIOHOB, TPEVIOKCHHBIX B BapUaHTaX MOXKHO HAWTH TpUMEp
peanuzanuu UML u kona B npuiioskeHHou kaure “IlaTrTrepHbl mpoeKTUpoBaHUs .
2. Illabnon “Iexopartop”. IlpoekT “YHuUBepcaapbHas 3JEKTpOHHAs KaprTa”. B mpoekre
JOJKHa OBITh peajn3oBaHa YHHBEpCAlbHAas 3JEKTPOHHAs KapTa, B KOTOPOM ecTh
(GyHKIMY MacmopTa, CTPaXoBOTO MoJKca, 0AHKOBCKOW KapThl U T. 1.

3. Ilabnon “®abpuunbii meton’. Ilpoekt “dabpuka cmaptdonoB”. B mpoekre
JOJDKHO ~ OBITh  peajM30BaHO  CO3AaHHME  CMapTGOHOB € PA3TUYHBIMU
XapaKTEPUCTHKAMHU.

IHopsiiok BbINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIEIIb 3a/1a4H.
— BriOpars u 060cHOBaTH HauboJee palMOHATIBLHBIA METO/T PEIICHUS 3aa4u;
— PazpaboTarh anroput™ i pemieHus 3a1auu.
— Co3natb BHemHU BUA GOPMBI IPOTPaMMBI
— Hanwucarte nporpaMMHbI€ KOJbI IS CO3AaHHON (hOPMBI
— 3amycTuTh U OTJIAIUTH IPOTPaAMMYy
dopma npenocTraBiieHUs pe3yJbTaTa
— biok — cxema.
— Kog nporpamMmsi.
Kpurepum ouenkmu:

«OTINYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeioB,
yMeHUs chOpMHUpPOBaHBI, BCE PEIyCMOTPEHHbBIE MPOrpaMMoi yueOHbIE 3aJjaHus BBIOJIHEHBI,
Ka4eCTBO WX BBITIOJHEHHUS OIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHIECKOe COoAepkKaHHe Kypca OCBOEHO MOJIHOCTHIO, Oe3 MpobOemos,
HEKOTOpbhle yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTpaMMOn
y4eOHbIE 3a/IaHUsI BBITTOJIHEHBI, HEKOTOPBIE BHUJIBI 33JJaHUI BBHITIOJIHEHBI C OIIMOKaMHU.

—«Y IOBJETBOPUTENILHO» - TEOPETUUYECKOE COJECpPkKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOIUMble YMEHHsI pabOThl C OCBOGHHBIM
MarepuajioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMON
oOyueHus y4eOHBIX 3aJaHUl BBHIMOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3a/laHUN COJIepKaT
OIITNOKH.

—«HeynoBieTBOpUTENbHO» - TEOPETUUYECKOE COJEpKaHUE Kypca HE OCBOEHO,
HeoOxouMBbIe YMEHHs He c(hOpMHUPOBaHBI, BHITIOJTHEHHBIE YUeOHbIE 3aaHus coAepkKaT rpyobie
OIITNOKH.

JlabopaTopHnoe 3ansitue Ne 14. Ucnonib30BaHue CTPYKTYPHBIX IIA0JI0HOB.

Hean padorsr:
- Hayuutbcs QopmupoBaTh anroputmbl pa3paboTKH MPOTPaMMHBIX MOAyJIEeHd B
COOTBETCTBHH C TEXHHUUECKUM 3a/I1aHUEM;

Beimonasate OTHAIKy IIPOTrpaMMHBIX MoAayJen c HCIIOIB30BAHUEM
CIIENUAIN3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;

BbInonHATE TECTUPOBaHKUE POTPAMMHBIX MOAYJIEH;
—  OcymecTBasTh peakTOPUHT U ONTUMHU3AIMIO TPOrPAMMHOI0 KOJIa.

Boinoainus padorty, Bel Oynere:
ymemp:
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— V1. OcyniecTBiarh pa3pabOTKy KoOAa MPOTrpaMMHOTO MOJYJS Ha SI3bIKaX HHU3KOTO W
BBICOKOT'O YPOBHE;

— VY7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUH C
TEXHUYECKUM 33aHAEM.

—  ¥Y6. OdopMasaTh JOKYMEHTAIIMIO HAa IPOTPAaMMHEBIE CPEJICTBA;

— ¥2. Co3naBaTh nmporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIBHBIA MOTYJIb.

MarepunanbHoe obecrnieyeHue:
— MynpTUMeauiiHBIE  CpEACTBA  XpaHEHWs, TIepefadd H  IPEJCTAaBICHUS
nH(popMaIuu.

3aganue:
1. B kaxaoM U3 BapuaHTOB yKa3aH IIa0JOH IS pealu3alud H  TPOEKT,
MCIOJIB3YIOMIMM 3TOT MIa0JIOH.
HeobOxonumo crenarts cienyrouiee:
— Hapucosars B UML nuarpammy KJ1accoB peann3yeMoi IporpaMMbl. (IPOSKTUPOBAHUE)
— PeamuszoBate nporpammy Ha C++. (peanusanus)
Jnst xaxaoro u3 mabJIOHOB, TMPEUIOKEHHBIX B BapHaHTaX MOXHO HAWTH MpUMEp
peanuzauun UML u koja B mpuiiokeHHO!M KHure “llaTTepHbl MPOEKTUPOBAHUS .
1. TlocranoBka 3axauu
[Ma6non “Crparerus”. Ilpoekt “IIpuntepsr”. B mpoekTe AOMKHBI OBITH peaTu30BaHbI
pa3Hble MOJICIIU IPUHTEPOB, KOTOPHIE BBHITTOIHSIIOT Pa3HbIC BUIbI I€YATH.

2. lla6non “Habmogarens”. [Ipoekt “Onosemenune noctoB 'AN”. B mpoekTe pomkHa
OBITh pean30BaHa OTIpaBKa coolIieHnit Bcem noctam ['A.

IMopsiok BbINOJHEHUSI PA0OTHI
— CocraBUTh MATEMAaTHYECKYIO MOJIEIb 3a/1a4H.
— Br10path 1 000cHOBaTH HanbOJIEe pallMOHATIBLHBIN METO] PEIICHUS 3a1a4H;
— Pa3pabotaTh anroputm s pemeHust 3a1auu.
— Coznarp BHENTHUHN BU (OPMBI TPOTPAMMBI
— Hanucare nporpaMMHbIe€ KOJbI [T CO3JaHHON (POPMBI
— 3amycTuTh U OTJIAIUTH POTPaAMMYy

®opma npeaocTaBJieHus pe3yibTaTa
— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHHs chOpMHUPOBaAHBI, BCE MPETYCMOTPEHHBIE MPOTrpaMMOi yueOHbIe 3aJjaHus BBIIOJHEHBI,
Ka4eCTBO WX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHYECKOE COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOphIE yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOrpaMMOii
yaeOHBIC 3aJITaHUs BHIIOJTHCHBI, HEKOTOPHIC BUJIBI 33/ IaHUI BBITIOJTHEHBI C OIITHOKAMH.

—«Y IOBJIETBOPUTEILHO» - TEOPETUYECKOE COJIep)KaHHe Kypca OCBOEHO YaCTHYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepHUajJoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBITUHCTBO MPEIyCMOTPEHHBIX ITPOrPaMMOM
oOyueHUs y4eOHBIX 3aJaHUI BBHITIOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3a/laHU COJIepiKaT
OIHUOKH.

—«HeynoBiaeTBOpUTENIBHO» - TEOPETHYECKOE COJepXKaHHWE Kypca HE OCBOEHO,
HeoOX0IMMBbIe YMEHHS He c(DOPMHUPOBAHBI, BEITIOJTHEHHBIC YUeOHBIE 3aJaHUs COJIEpKaT TpyObIe
OIIHOKH.
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JlabopaTopHoe 3ansiTue Ne 15. UcnoJib30BaHHe MOBeIeHYECKUX MIA0JI0OHOB.
Hean pa6oThI:
—  Hayuutbhcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTPaMMHBIX MOAyJIeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
—  BemonnsaTs OTJIAJIKy MIPOrPaMMHBIX MotyJen c UCIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
BrimmonaaTe TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;
- OcymiecTBiATh pehakTOPUHT U ONTUMHU3ALHUIO IPOTPAMMHOTO KOJA.

BbinosinuB padory, Bel Oyaere:
ymemb:

— V1. OcymecTBnare pa3padOTKy KoAa MPOTPaMMHOTO MOXYJS Ha S3bIKax HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJaHHUEM.

—  ¥Y6. ObopMIsaTh JOKYMEHTAIMIO Ha IPOTPAMMHEIE CPEJICTBA;

— ¥2. CozgaBaTh nporpaMmy 110 pa3pabOoTaHHOMY aJITOPUTMY KaK OTJEIbHBIA MOIYIIb.

MarepuajbHoe obecneyeHne:
— MynpTUMeOMitHBIE  CPEACTBA  XpAHEHWs, TMepeJadyd H  [PEICTABICHHS
uHpOpMaNnu.

3ananmue:

B kxaxnom u3 BapuaHTOB yKa3aH IIA0JOH JUIsl pealu3alud U IPOEKT, UCIOJIb3YIOIIHNMI
3TOT IA0JIOH.
HeobxonuMo caenats cnegyromiee:
— Hapucosats B UML nuarpamMmy KJ1accoB peaan3yeMoil mporpamMMsl. (IPOEKTUPOBAHUE)
— PeanuzoBats nporpammy Ha C++. (peanuzarus)
JUis Kaxaoro M3 IIabJIOHOB, NPEJIOKEHHBIX B BapHaHTaX MOXKHO HAaWTU MpHUMeEp
peannzanuu UML u kona B npusoxxeHHoi kaure “TlartepHbl IpOeKTUPOBAaHUSA .

1. Ila6non “@Dabpuunsiii Meroxn’. Ilpoekt “dabpuka cmaprdonoB”. B mpoekrte
JODKHO ~ OBITh  peajM30BaHO  CO3AaHHME  CMapTGOHOB € Pa3IUYHBIMU
xapaktepuctukamu. [Ipumep ncnonp3oBanus madiaoHa B riase 4.

2. Iabmon “AOGctpaktHast ¢abpuka”. Ilpoekt “3aBombl 1O MPOU3BOJCTBY
aBToMOOMWIelH”. B mpoekTe MOMKHO OBITh peaan3oBaHa BO3MOXHOCTh CO3/1aBaTh
aBTOMOOWJIM PA3JIMYHbIX TUIIOB Ha PAa3HBIX 3aBOJAX.

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEID 3aJa4H.
— BriOpats 1 060cHOBaTH HanboJee palMOHATBLHBINA METOJI PEIICHUS 33/1a4H;
— PazpaboraTh anroput™m [uist pelieHus 3a/1aum.
— Coznath BHemHUM BUA (GOpPMBI IPOrpaMMBbI
— Hanwucars nporpaMMHbIe KOJIbI JJIs1 CO3aHHON (hOPMBI
— 3amycTUTh U OTIAJAUTH IPOrPaAMMy
dopma npegocTaBieHUs pe3yJibTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun ouenku:
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«OTINYHO» - TEOPETHUYECKOE COJEp’KaHHUE Kypca OCBOCHO TOIHOCTHIO, Oe3 mpoOenos,
YMEHHUsI COPMHUPOBAHEBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMol ydeOHBIC 3a7aHUsl BHITOJHEHBI,
KaueCTBO UX BBIIIOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETUIECKOE COJepKaHUE Kypca OCBOCHO MOJTHOCTHIO, 0€3 MpoOeos,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOrPaMMOi
y4eOHBIC 3aJJaHHS BBITIOJIHEHBI, HEKOTOPBIC BUJIbI 33JJAHHIA BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJIepPKaHHE Kypca OCBOSHO YacTUYHO, HO
pOOEIBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO IMPEAYCMOTPEHHBIX MPOTPAMMOMA
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHCHO, HEKOTOPHIE M3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OLIMOKHU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJACpKaHHE Kypca HE OCBOEHO,
He0oOX0oIMMBbIC YMEHHS He c(DOPMHUPOBAHBI, BEITIOJHEHHBIC YUCOHBIC 3aJaHUs COJIEPKAT TPyObIe
OLIMOKHU.

Tema 1.1.5. CoObITHIiHO-yIIPaBJIieMoOe IPOrPAMMHPOBAHUE
JladopaTopHoe 3ansiTie Ne 16,17. Pa3zpadoTka npujiokeHHs ¢ MCIOJIb30BAHHEM
TEKCTOBBIX KOMIIOHEHTOB

esan padoThi:

—  Hayuuthcs QopmupoBaTh aaropuTMBI pa3pabOTKH MPOTPAMMHBIX MOJIYJICH B
COOTBETCTBHH C TEXHHUYECKUM 33JIJaHUEM,
—  BomonnsaTh OTJIaJIKy MPOrPaMMHBIX MOJTyJICH c UCIIOJIb30BaHUEM
CTCIUAITM3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;
BBITIONTHATE TECTHPOBAHKUE MTPOTPAMMHBIX MOJIYJICH;
—  OcymecTBIsATh pePaKTOPUHT M ONITUMHU3AIMEO POTPAMMHOT0 KOJIA.

Boinoainus padorty, Bel Oynere:
ymemp:

— VY1. OcymecTBiATh pa3paboTKy KOJa MPOTPAMMHOTO MOJYJS Ha S3BIKAX HHU3KOTO H
BBICOKOTO YPOBHEH;

— Y7. ®opMupoBaTh aIrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOYJICH B COOTBETCTBUU C
TEXHUYECKUM 33JaHHEM.

—  ¥Y6. OdopMiIsaTh JOKYMEHTANNIO HA TIPOTPAMMHEIE CPEJICTBA;

— ¥2. CozgaBaTh nporpaMmy 110 pa3paboTaHHOMY aJITOPUTMY KaK OTIENBEHBI MOTYIIb.

MaTtepuajbHoe obecnieyeHue:
— MynpTHMeOMitHBIE  CPEACTBA  XpaHEHWs, TMepeJadyd ¥ [PEICTaBICHHS
uHpOopMalnu.

3aganue:
Jlist pettieHus 3a1a491 UCIIOJIH30BATh MPOCTHIE TEKCTOBBIE KOMITIOHEHTHI i KHOTIKH:

— TEdit - 15 BBOJIA CKAISPHBIX KCXOIHBIX JAHHBIX,

— TLabel — nyisa 3ananus noanuceit 31eMeHTOB (HOPMBI,

— TButton — mist akTUBU3auK AedcTBUN («BBIYUCIUTEY, «BBIMOIHUTE HOBBIH pacyeT»),

— TMemo — i BEIBO/IA YCIIOBUS 3a]a4, UICXOIHBIX MAaCCUBOB M BBIBO/IA PE3ybTaTa.
Bce xommoneHTsl pacmonoxuth Ha maHensx (TPanel). Ilpu paspaboTke mporpammHOro
nHTep(eiica BEIPOBHATH MAHETH OTHOCUTEIIBHO TpaHuIl JOPMBI, & KOMIIOHEHTHI OTHOCUTEIHHO
TpaHUIl TaHeNd C WCIOJIb30BAHUEM CBOWCTB BBIPABHUBAHHMS M (DUKCAIIMH KOMIIOHEHT
OTHOCUTENbHO KoHTeitHepa (Align, Anchor). KoMnoHeHTHI, B KOTOPBIX BBIBOISTCS MacCUBBI U
JpyTHe pe3yabTaThl, JOJKHBI ObITh HEJOCTYITHBIMU JJIS U3MEHEHUSI.
[Ipumeps! BHEIIHETO BUAA (OPM MPUBEICHBI HIKE HA PUCYHKAX.
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IIporpammupoBaHue coObITHII

VYnpasienue paboToil OKOHHOTO MPHIIOKEHHS BBIOIHICTCS 1O COOBITUSAM (OTKPBITHE (OPMBI,
IIETYOK MBIIIBIO [T0 KHOMKE U T.JI.).

JleWicTBUS (BBIMONHAEMBIE ONEPATOpaMH IMPOTPAMMbl) TPU OTKPBHITHH (HOPMBI HEOOXOAMMO
n00aBUTH B 00pab0TUMK cOOBITHS OTKPBITUS (hopMbl OnShow.

JlericTBUS (BBITOJTHSAEMBIE OTIEPATOPaMH MIPOTPAMMBbl) IPY HAKATUW KHOMKHU (IIETYKE MBIIIHIO
M0 KHOIKE) HEe0OX0auMO 100aBUTh B 00paboTUMK coObITHs «menuok» nmo kHomke OnClick.
Jlist 5TOro B MHCIEKTOPE OOBEKTOB HEOOXOJUMO B BBHIMAAAIONIEM CIUCKE BHIOpATh OOBEKT-
KHOMKY (JOMYCTUM KHOTIKE «BBIMOJHUTE pacdyeT» cooTBeTCTBYeT 00bekT Buttonl). Ilepeiitu
Ha 3aknanky Events, Haiitu cBoiictBo OnClick u cnpaBa B mycTtoMm mojie caenaTh JBOWHON
IIETTYOK MBIIIBIO (MOKHO Ha (opMe cAenaTh JBOMHOM LIEMTYOK Mo KHOMKe). B mporpaMMHoM
MopyJe OyneT gjo0aBieH mabdioH Ipoleaypsl 00padboTInKa:

Pa3paboraTh OKOHHOE NPWIOKEHHE [Js pelIeHHs 3a]ad WHIUBUIAYaJIbHOIO 3aJaHUs.
HcxonHple MacCuBBI CTEHEPUPOBATh C UCIIOJIb30BAaHUEM JATYMKA CIIyYalHBIX YHCEN U BBIBECTU
B KOMIIOHEHTe (hopMbl. B mporpamme ncronb3oBaTh JMHAMHUUECKHE MAaCCUBBI.
1. Jans! koopauHatel ToukH (X,Y). Onpenenuts, momajgaer Ju TOYKAa BHYTPb KOJbIA C
ueHtpoM B Touke (C,D) u paguycamu R1, R2.

2. Jlan ogHOMepHBI MaccuB Zm. ChopMUpOBaTh MAaCCHB YN, COCTOSIIHA U3 AJIIEMEHTOB
MaccuBa Zm, 3HaY€HHE KOTOPHIX MEHBIIE CPEeIHEro apu(pMeTHYecKOro HEYETHBIX
JJIEMEHTOB MCXOJHOI'O MacCHBa.

ITopsinok BbINOJIHEHHS Pa0OTHI
— CocraBUTh MaTeMaTHUECKYIO MOJIEIH 3a/auu.
— BriOpars 1 000cHOBaTh HanboJIee paloHaIbHBIA METOJ] PELIeHHS 3a/1a4H;
— PaspaboTars anropuT™ A pereHus 3a1auu.
— Co3znaTth BHEIIHUN BU (POPMBI IPOTPAMMBI
— Hanucare nporpaMMHbIe KOJIbI [Tl CO3/1aHHON (POPMBI
— 3amycTuTh U OTIAJAUTh IPOrpaMmMy
®opma npeaocTaBaeHHs pe3yabTaTa
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— biok — cxema.
— Kopg nporpamMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOeoB,
yMeHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE IPOrpaMMoOii yueOHbIE 3a/laHUSI BHIMOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOe COepk aHUEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpolesoB,
HEKOTOphle yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IbI 33/IAHUH BBIMOJIHEHEI ¢ OIIMOKAMHU.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETUUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepUaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOi
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE M3 BBIIOJIHEHHBIX 3aJaHUN cojaepKar
OIIHUOKHU.

—«HeynoBieTBOpUTENBHO» - TEOPETUYECKOE COJEpKaHME Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBAHBI, BBIMOJIHEHHBIC YYeOHbIE 3aaHus cOAepKaT rpyobie
OIITHOKH.

JlaGopatopHnoe 3ansitue Ne 18,19. PazpadoTka npuiio:keHHus ¢ HeCKOJILKUMH GopMaMu.
ean padoThi:

- Hayuntbcss QopmupoBaTh anropuTMbl pa3pabOTKH NPOTPAMMHBIX MOJIYJEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

—  Bomonnsars OTJIAJKY IIPOrpaMMHBIX MoJTyJIei c UCIIO0JIb30BaHUEM
CIICHUAJIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,

—  BbnoasATh TECTHpOBaHUE TPOrPAMMHBIX MOJYJIEH;

—  OcyuecTBasTh pepakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOI0 KOJIA.

Boinoainus padorty, Bel Oynere:
ymems:

— VY1. OcymecTBiaTh pa3paboTKy KOJa MPOTPAMMHOTO MOYJS Ha S3BIKAX HHU3KOTO H
BBICOKOTO YPOBHEH;

— Y7. ®opMupoBaTh aIrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOYJICH B COOTBETCTBUU C
TEXHUYECKUM 3a/[aHHEM.

— V6. OhopMIsATh IOKYMEHTAIIMIO Ha IPOTPaMMHBIE CPEJICTBA,

— ¥2. Co3naBaTh nporpaMmy Iio pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHBIA MOJTYJIb.

MarepuajibHoe o0ecnieyeHue:
— MyneTuMenuiiHble  CpeACTBAa  XpaHEHWs, IMepefauyd U MPEeJCTaBICHUS
uHpOopMaLuu.

3ananme:
1.Pa3paboraiite nBa Kjlacca moToMka oT Animal, koTopble OyayT oTOOpaxarb 0COOEHHOCTHU
IByX mopoxa coOak. Paspaboraiite MeTOAbl A 3TUX KIACCOB, IO3BOJIAIONINE IOJIYYUTh
HEKOTOPbIE XapaKTEPUCTHKH MOPOAbI (POCT, IIMHA MIEPCTH, UTMHA yIIed u T.1.). JomomHuTe
¢dbopMy KOMIIOHEHTaMH, MO3BOJISIOIIMMHU YBHJIETh BCE XapaKTEPUCTUKU pa3pabOTaHHBIX
KJIaCCOB.
[TpumepHas popma mpoekTa npeacTaBiieHa Ha pucyHke 4.4.
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[locne 3amycka mporpaMMbl MPEICTABISETCS BO3MOXKHOCTH BBIOOpA MEXAY 3HAUCHHSIMHU:
Animal, Dog, Cat.
Beibop ocymectiasercs npu nomomu kHonkn SELECT. Jlamee mnpenocraBiseTcs

v
JOIIOJIHUTCIIbHAsA BO3SMOXXHOCTD JJIsA BLI60pa ImopoAabI co0aKu. HpI/I BBIJICIICHHUHN 3HAKOM:

WuTepecytomield Toposl MOXKHO TOIYYUTh TOTIOHUTENFHYIO0 HHPOPMAIIHUIO.
2. Co3naTh BHEIIHHUN BHJ OPMBI IPOTPAMMBI
3. Hamucatp nporpaMMHbI€ KOJBI UI CO3IaHHON (hOPMBI
4. 3anmycTUTh U OTJIAJUTh IPOrpaMMy

3. Paspaboraiite aBakiacca moToMkKa OT Animal, koropele OyayT oToOpaxarhb
0c0OEHHOCTH /BYX HOBBIX KMBOTHBIX Wolf (Bonk) m Jascal (makam). PazpaOoraiite
METO/JIbI AJISl STUXK JIACCOB, MO3BOJISIFOIINE MOTYYHTh HEKOTOPhIE XapaKTePUCTUKU ITHX
BUJIOB )KMBOTHBIX (POCT IO XOJIKE, JJTMHA KIIBIKOB, BEC U T.11.).

Jomonautre ¢GopMy KOMIIOHEHTaMH, TO3BOJSIONIMMH  YBUJETh BCE XapaKTEPUCTUKU
pa3pabOTaHHBIX KIIACCOB.

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a4a4H.
— BriOpats 1 060cHOBaTH HanboJee palMOHATBHBIA METO/T PELICHUs 3aau;
— Pa3paboTarh anropuT™ Ass pereHus 3a1auu.
— CoznaTb BHENIHUHN BUT (POPMBI TIPOTPAMMBI
— Hanucare nporpaMMHbIe€ KOJbI [T CO3JaHHON (POPMBI
— 3amycTuTh U OTIAJAUTh IPOrpaMmMy
dopma npenocraBiIeHHus pe3ybTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETUYECKOE COJEp’KaHHE Kypca OCBOCHO IOJHOCTBIO, Oe3 MpoOenos,
yMeHUsl cpOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
Ka4eCTBO MX BBINOJHEHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE COJepKaHNEe Kypca OCBOEHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MHPOTPaMMOil
yueOHbI€ 3aJJaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUI BBITIOJHEHBI C OIIMOKaMH.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEpIKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMble YMEHUsI padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrpaMMOii
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oOyueHUs: y4eOHBIX 3aJaHUl BBHITIOJHEHO, HEKOTOPHIE W3 BBIOJIHEHHBIX 3aJlaHUN COJEpiKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEHO,
HEO0OXOMMBbIC YMEHHUSI HE CPOPMHUPOBAHBI, BHIMIOJHEHHBIE YUeOHBIC 3aaHuUs COIepKaAT IpyoObIe
OIITHOKH.

JlaGopaTopHnoe 3ansaTueNe 20,21. Pa3pa6oTka NpuJioKeHHsl ¢ He BU3YaJIbHBIMHU
KOMIIOHEHTAMH.
JlaGopatopHoe 3ansitue Ne 22,23. Pa3padoTka MTPOBOIr0 NPHJI0KEHHS.
JlabopaTopHoe 3aHsiTie Ne 24, PazpadoTka nNpuiIoKeHHusI ¢ aHUMAaIHed.

ean padoThi:
- Hayuntbcss QopmupoBaTh anropuTMbl pa3pabOTKH HPOTPAMMHBIX MOJIYyJeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
—  BbmonnsaTs OTIAJIKy MIPOrPaMMHBIX Moaynen c UCIIOJIb30BaHU EM
CIICHUAIM3UPOBAHHBIX ITPOTrpaMMHBIX CPCACTB,
—  BBINOAHATH TECTUPOBAHKE IPOrPAMMHBIX MOYJIEH;
—  OcymecTBiarh peakTOPUHT U ONTUMH3AINIO IPOTPAMMHOTO KOJIa.

Boinoinus padorty, Bel Oynere:
ymemb:

— VY1. OcymecTBiATs pa3paboTKy KOJa MPOTPAMMHOTO MOIYJS Ha S3BIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMHupoOBaTh AITOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOJIYJICH B COOTBETCTBUU C
TEXHUYECKUM 3a]JaHHEM.

—  ¥Y6. OhopMIsaTh JOKYMEHTAIIMIO HAa IPOTPaMMHEBIE CPEJICTBA;

— ¥2. Co3naBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJEIbHBIA MOTYJIb.

MarepuajibHoe obecrieyeHue:
— MynpTUMenUiHBIE  CpeACTBa  XpaHEHHWs, MepeJayd M [PeICTaBICHHS
uHpOopMalnu.

3aganue:

1. Urpa «Hamxwu». Urpa qusa nsyx urpokos. Lamku nepenBuratorcs ¢ mOMOILIbIO MBIIIH.
[Tamku ynansroTcs ¢ MO JBOWHBIM IIETYKOM MBIIIIH.

2. WUrpa «Canep». Ha mone pasmepom 8x8 cimyuaitHo pa3meniaercss N MuH. 3ajada Urpoka
HalTH Bce MUHBI HE MOI0PBaBLINCh.

ITopsinok BbINOJIHEHHS PadOTHI
— CocraBUTh MaTEMaTHYECKYIO MOJIEb 334a4H.
— BriOpars 1 000cHOBaTh HauboJIee paroHaIbHBIA METO]] PELICHHS 3a/1a4H;
— PazpaboTtarh anroput™ i pemeHus 3aJauu.
— Co3narb BHemHUHN BUA GOPMBI IPOrpaMMBbI
— Hamucatp nporpaMMHBI€ KOABI TSI CO3TaHHON (DOPMBI
— 3amycTuTh U OTIAJAUTh IPOrpaMmy
dopma npeaocTaBICHUA pPe3yabTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun ouenku:
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«OTIUYHO» - TEOPETHYECKOE COJEp’KaHHUE Kypca OCBOCHO TOIHOCTHIO, 0e3 MpoOenoB,
YMEHHS COPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIC TPOTPaMMON yUIeOHBIC 3aJIaHUS BBIMIOJTHCHBI,
KauyeCTBO UX BBIIOJIHEHHS OLIEHEHO BBICOKO.

—«XO0pOoIII0» - TEOPETUIECKOE COJCpPKAHUE Kypca OCBOCHO IOJHOCTBIO, O3 mpo0esioB,
HEKOTOphIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOrpaMMOi
ydeOHbIC 33]JaHHs BBIITOJIHEHBI, HEKOTOPBIC BH/IbI 33JIAHUH BBIITOJIHEHBI C OIIMOKAMHU.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJIepPKaHHE Kypca OCBOSHO YacTUYHO, HO
pOOEIBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepHUaJIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX IPOrpPaMMOM
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHCHO, HEKOTOPHIE M3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJACpKaHHE Kypca HE OCBOEHO,
HeoOX0oIMMBbIC YMEHHS He c(DOPMHUPOBAHBI, BEITIOJTHEHHBIC YUeOHBIC 3aJaHUs COJIEPIKAT TPyObIe
OIIIMOKHU.

Tema 1.1.6 OnTumu3anus 1 pepaKTOPUHT KOAA
JlaGopaTopHnoe 3ausiTueNe 25,26,27,28,29,30,31,32. OnTumu3auus u pe)aKTOPHHT KO/AA.
ean padoThi:
- Hayuntbcss QopmupoBaTh anropuT™bl pa3pabOTKHM HPOTPAMMHBIX MOIYyJeH B
COOTBCTCTBHU C TCXHUYCCKUM 3aaHUCM,

- BeimonssTe OTJIAJIKy MIPOrpaMMHBIX MOJTyJICH c HCIIOJIb30BaHUEM
CICIMATM3UPOBAHHBIX POTPAMMHBIX CPEJICTB;

BI)IHOJIHHTB TeCTHpOBaHI/Ie HpOFpaMMHI)IX MOI[yneﬁ;
- OcymiecTBiATh pehakTOPUHT U ONTHMHU3ALHUIO TIPOTPAMMHOTO KO/A.

Brinosinus padorty, Bl Oynere:
ymemop:

— V1. OcymiecTBiarh pa3pabOTKy KOAa MPOTPaMMHOTO MOJAYJS Ha SI3bIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMupoBaTh aIrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOYJICH B COOTBETCTBUU C
TEXHUYECKUM 33JaHHEM.

—  ¥Y6. OdopMIIsaTh JOKYMEHTAIMIO HA IPOTPAMMHEBIE CPEJICTBA;

— ¥2. CozgaBaTh nporpaMmy 110 pa3paboTaHHOMY aJITOPUTMY KaK OTJENbHBIN MOTYIIb.

MarepunanbHoe obecnedeHue:
— MpynbTUMenuiiHbIe  CpeiCcTBAa  XpaHEHUs, INepefauyd U IPEJCTaBJICHUS
nH(pOpMaLINH.

3ananne:
BreinosiuTe crienyromme 3aqaHus:
1. Co3maiite C# pemenue B cpene Visual Studio. HazoBuTe ero B COOTBETCTBHH C BalluM
BapHaHTOM 3aJlaHus. B KauecTBe MCXOAHOTO TUMA MPOEKTa BbIOEPUTE MPOEKT JIUHAMHUYECKOM
o6ubmuorexu (.dll). HazoBuTe mpoekT Taxke COIrJIacHO BalleMy BapHaHTy MM mpocto Model.
JlaHHBI TIpOoEKT OymeT comepkaTh B ceOe OM3HEC-JIOTHKY Balled Oyaymiedl mporpaMMel, T.e.
COJIepKaTh KIIOUEBbIE CYITHOCTH, CTPYKTYPbI JTaHHBIX U CIIOCOOBI UX B3aUMOJICHCTBHUSI.
2. Cozpaiite cymHocTb-uHTEpdeiic cormacHo Bamemy BapuaHTy. UuTepdeiic B sa3bike C#
OIMCBIBAETCSI C TMOMOINBIO KiIIoueBoro ciosa interface. OmuimTe KiIIOYEBBIE CBOMCTBA M
MeToJ1bl nHTepdeiica. He 3a0yapTe 0 MpaBUIbHOM MMEHOBAaHUH 3JIEMEHTOB B COOTBETCTBHUH C
RSDN. ITonymaiite, kakue CBOMCTBA U METOJIbI B JalbHEHIIeM OyayT SBIATHCSA OOIUMHU (T.€.
OynyT B uHTEpdeiice), a Kakue JOJKHBI OBITh PeaIn30BaHbl B KOHKPETHBIX KJlaccax.
3. Cospaiite aBa kiacca, peanusyoomux gaHHbiii uHTepdeiic. Kmaccst OBA3ATEJIBHO
JOJKHBI UMETh pa3iIMuHble peanu3aluu MeTo/oB uHTepdeiica. [Ipu 3TOM, gouepHUE Ki1acchl
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HE JIOJDKHBI UMETh HUKAaKHMX CCBUIOK ApPYr Ha JApyra, Takke, Kak M MHTepdeic He JOoIKEeH
HUYEro 3HaTh O KJIACCAX, €r0 PEATU3YIOIHX.
4. Peanu3yiiTe BaIUJAIMIO CBOWCTB C MMOMOIIBIO MEXAaHHU3MOB 00paOOTKH MCKITIOUEHUH — €CITu
Ha BXOJl CBOMCTBY NPUXOAUT HEKOPPEKTHOE 3HAUCHME, BBIXOIEE 3a JOIYCTUMBIE MIPEJIEIbI,
CBOWCTBO JOJKHO BEIOPOCUTH UCKITIOYEHHE COOTBETCTBYIOIIETO THITA C OMUCAHUEM BO3HUKILEH
omnOku. Hampumep, eciu B cBoiicTBO «Bo3pacT» MNBITalOTCS NPUCBOUTH OTPHUILATENBHOE
3Ha4YeHHe, HeoOXOAMMO BHIOPOCUTH dK3eMIULip IncorrectArgumentException. Baumarensno
IpoAyMaiTe BCce BO3MOXKHBbIE HEKOPPEKTHBIE BAPHAHTHI JAHHBIX, B TOM YHUCIIE U CCBUIKM Ha
null. B cnywae, ecnu MexaHM3Mbl BaJUJAllMU OIMHAKOBBI y BCEX CBOWMCTB, HM3MEHUTE
apXUTEKTypy OW3HEC-JIOTMKU: BMECTO peanu3aluu HHTepdelica IByMs KiaccaMu, ClesaiTe
HaClle/IOBaHHE JBYX KJIAcCOB OT aOCTPAaKTHOTO Kiacca C NpUOOpeTeHHEM MEXaHHW3MOB
BaJIUJALHUH.
5. lo6aBbTe B pelIeHHE €IIe OAMH MPOEKT. ITO MOXKHO CAeNaTh C IMOMOIIbI0 KOHTEKCTHOTO
MeHto naHenu «O0o03peBarenb peeHus». [y 3Toro KIMKHUTE IPABOM KHOIKOH 110 Ha3BaHUIO
peleHus B MaHeIu U BblOepuTe MyHKT «J{00aBuTh mpoekt». Co3xaaiTe UCIOTHAEMBIH TPOEKT
koHconu (Win32 Console Application) u HazoBute ero «ConsoleLoader». [laHHBINH NpPOEKT
SIBIISICTCS BPEMEHHBIM M HEOOXO/IM Il HA4aIbHOTO TECTUPOBAHUS OU3HEC-JIOTHKH.
[Ipumeuanue: B NOCIEIYIOMUX JIAOOPATOPHBIX Bbl U30aBUTECH OT ITOTO MPOEKTA U CO3JalUTe
BMECTO HEro mpoekT rpadudeckoro uHTepdeiica (WinForms Application). OnHako eciiu BbI
YK€ MOXETe MPOJEeMOHCTPUPOBaTh paboTy OM3HEC-TOIMKM Ha OKOHHOM I0JIb30BATEIbCKOM
uHTEepdeiice — MoKeTe cpa3y co3/1aTh HEOOXOIMMBIH MTPOEKT.
6. IlponemMoHCTpUpyiiTe KOPpPEKTHYIO paboTy OW3HEC-IOTMKM NPOCTBIMU 3aJaHUSMHU B
KOHCOJIM: CO3JaliTe MEPEMEHHYIO-CCBUIKY Ha HHTepdelc, MmoodepeqHO MpPHUCBOTE B HEE
9K3EMIUISIPBl PEATU3YIOIUX KJIACCOB U BBI30BUTE PealM3allud METOJ0B — MOKAaXUTE, YTO ATO
pasHble peanu3anuu. BeposTHO, s AeMOHCTpanuy Bammx KiaccoB B mpoekte ConsoleLoader
npuaeTcsa 100aBUTh METO/IbI BBOA/BBIBOJIA KJIACCOB OM3HEC-TIOTMKH Yepe3 KOHCOJb.
3agaua

1. l'eomerpuueckue GUrypsl ¢ COOCTBEHHBIMH pean3allusiMH pacueTa IJIOMagl (GUrypsl:

KpYT, IPSIMOYTOJIBHUK, PA3HOCTOPOHHHIA TPEYTOJIbHHUK.

Ilopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a4a4H.
— BriOpats 1 060cHOBaTH HanboJee palMOHATBHBINA METO/I PELICHUS 3a/]auy;
— PazpaboTtarh anroput™ i peueHus 3aauu.
— Co3pnarb BHeHUH BUA (POPMBI IPOrpaMMBbl
— Hanucare nporpaMMHbI€ KOJbI IS CO3JaHHON (OPMBI
— 3amycTuTh U OTIAJAUTh IPOrpaMmMy
dopma npenocraBiIeHHus pe3ybTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHUYECKOE COJep)KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE IPOrpaMMOii yueOHbIE 3a/laHUSI BHINOJIHEHBDI,
KaueCTBO UX BBITNIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHYECKOe COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6e3 MpoOesoBs,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HENIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 33 JaHUI BBIMOJIHEHBI C OIINOKaAMH.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETUUYECKOE COJEpPkKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOI'O XapakTepa, He0OXOAUMble YMEHHsI pabOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE M3 BBINOJIHEHHBIX 3a/laHui coJllepKar
OLIMOKH.
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—«HeynoBiaeTBOpUTENLHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEHO,
HE0OXOMMBbIC YMEHHUSI HE CHOPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUs COIEpKAT IpyoObIe
OIIHUOKHU.
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Tema 1.1.7 PazpadoTka mosib30BaTe1bCKOro HHTEpQeiica.
Jladoparopnoe 3ansaTue 33,34,35,36,37,38,39,40 PazpaboTka unTepdeiica nojin3oBareisi

Heab padoThi:
- Hayuntbcss opMupoBaTh anropuTMbl pa3pabOTKM HPOTPAMMHBIX MOJIYyJeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJlaHUEM,;
- Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAyJen c HCIIOJIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHBIX CPEICTB;
—  BBINOAHATH TECTUPOBAaHKE IPOrPAMMHBIX MOJYJIEH;
—  OcymecTBuarh peakTOPUHT U ONTUMH3AIMIO IPOrPAMMHOTO KOJIa.

Beinosinus patdoty, Bel Oyaere:
ymemop:

— V1. OcymecTBiaTs pa3paboTKy KoOJa MPOTPAMMHOTO MOIYJS Ha S3BIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMupoBaTh AITOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOJIYJICH B COOTBETCTBUU C
TEXHUYECKUM 3aJaHHEM.

— V6. OhopMIsATh TOKYMEHTAIMIO HA IPOrPaMMHBIE CPE/ICTBA,

— ¥2. Co3naBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHBIA MOTYJIb.

MaTtepuajbHoe obecnieyeHue:
— MynbTUMEIUIHBIE CPEINCTBA  XpPAHCHWs, TMepelayd ¢ [PEICTABICHHS
nHpopMaIuu.

KpaTkue Teopernyeckne cBeeHH:

e B xozme nmanHoll paboThl MBI paccMoTpuM cosznanue cpeacrBamu CYBJ[ Access
M0JIb30BaTEILCKOT0 HHTEpdeiica. JJaHHbIe MOKHO BBOAUTD U MPSIMO B TaOJIHUILIBI, HO IS
KOHEYHBIX I10JIb30BaTele y/noOHee OCYIIECTBIATh BBOJ B OTAEIbHBIX OKHaXx,
MPEJOCTABIISAIONUINX JOMOJHUTEIbHBIE JIEMEHTHI YIPABJICHUS Ul HABUTALUU U pabOThI
c 3anucsimu. B Access Takue OKHa Ha3bIBalOTCS (OpMaMM, OHHU CIy’KaT JUIs
OpraHu3alK I0JIb30BaTEN0 YAO0OHOTrO rpaduyeckoro uHTEpdeiica ams paboTsl C
nanHbIMU. [Ipu pabote ¢ popMaMu ecTb HECKOIBKO PEXKUMOB: * pexkuM DopMBl;

o pexum KoHcTpykTopa;

e pexuMm Makera.

B pexxume ®opMmel mosib30BaTeNns pabOTAeT ¢ JaHHBIMM; MPOU3BOAATCS A00ABICHHE HOBBIX
3anucel, MPOCMOTp, YJAJ€HHWE WIM PEJaKTUPOBAHWE 3amuceil TabIuIbl WM 3ampoca,
SBJISIOIIETOCS UCTOYHMKOM JaHHbIX JUIst ¢opmbl. B pexxume KoHcTpykTopa ocymiecTBisiercs
MO (UK CTPYKTYPBI (hOPMBI

(U3MeHeHUe BHEIIHEro BUJa, J00aBICHUE U yJalleHHe 3JIEMEHTOB YNpaBJIeHus U T.1.). Pexum
Makera 03BOJII€T YBUJIETh IaHHBIE U B TO YK€ BPEMS PEIaKTHUPOBATh CTPYKTYPY (GOPMBI.
MakeT (popMbI UMEET CIIEYIOUINE PA3Iebl:

* 3ar0JIOBOK ()OPMBI;

* 00J1aCTh JIAHHBIX

* npuMeydanue GOpMbI.

OOnacTe NAHHBIX OIpPENENseT OCHOBHYIO 4acTb (OpMBI. DTOT pasfesl MOXET COJepKaTb
AJIEMEHTHI YIPABJICHHs, OTOOpakarollue aHHBIE M3 HWCTOYHMKA JIaHHBIX (TaOJMIBI WIIH
3ampoca), a TaKkKe HEM3MEHseMble JaHHble (Hampumep, Hagnucu U JuHuM). [lpu newarn
dbopmbl 00JIACTh NAHHBIX OYJET TOBTOPATHCS IS KaXJAOW 3alMUCH TaOJMIBI, TOTJa Kak
3aroJIOBOK M MPUMEYaHNE — TOJIBKO OJIMH Pa3.

Pa3memiaembie Ha popMe FIIEMEHTHI YIIPABICHUS MOTYT ObITh pa3HBIX THUIIOB.

Ceasannvle d1emeHmul ynpasienus CBsI3aHbl C MOJIIMU 0a30BOM TAOMUIIBI, KOTOPasl SBISETCS
HMCTOYHUKOM JaHHBIX JUIsi ¢opMbl. Eciau HCTOYHMKOM JTaHHBIX SIBISIETCSl 3aIllpoc, TO
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MIPUCOSAMHEHHBIE DJIEMEHTHI YIPABIECHUS MOTYT CBS3BIBATHCS C MOJSMHU B PA3HBIX Ta0JIMIAX.
[Ipy wu3MeHeHMM 3HAYEHHUS B DJEMEHTE YIpPaBICHUS OOHOBISETCS M 3HAYCHHE TMOJIA
COOTBETCTBYIOIICH 3aMKCH B TaOIHUIIE.
C80600mnbIe 21emeHmbl ynpasiienuss He CBA3aHbl ¢ TaOJMIIaMU, B YaCTHOCTU OHM CIIYXKaT IS
oopmnenus (IMHUM, HAITUCH U T.11.).
Buiuucnsemvie  onemenmwvl  ynpaenenuss — 3TO  DJIEMEHTBI, 3HAUYEHUS  KOTOPBIX
PaCcCUMTHIBAIOTCA Ha OCHOBE 3HAYEHUH JAPYrHX JIEMEHTOB. B KauecTBe HCTOUHMKA JAHHBIX
JUISL TUX 3JIEMEHTOB UCIOIb3YIOTCS BBIPAXKEHUS U QYHKIUH.
Hwke nepedrcieHbl HEKOTOPBIE JIEMEHTHI YIIPABICHHS, KOTOPBIE MOTYT OBITh pa3MeIieHbl
Ha (hopme (TTOTHBIN MepedeHb MOXKHO YBUIETh, paboTas B pexkume KoHCTpyKkTOpa).
Haonucw (Label) comepxur HeOONBIIOW TEKCT, KaK MPaBHIIO, TOJH30BATEIEM HE
m3meHsieMbii. [lone (Text Box) ciayXuT st 0oToOOpa)XeHUs, BBOJA M MU3MEHEHUS JTaHHBIX.
Daaxcox (Check box), Ilepexniouamens (Option button), Beixmouamens (Toggle button) —
AJIEMEHTHI, OIpeaessaIonIe 3HaYeHHs JOorudeckoro Ttuma. B Access, B 3aBUCUMOCTU OT
HACTPOEK MoJsi, 3T0 MoxkeT ObITh "Mctuna/ Jloxks", "la/Her" win "Bxor./Beiko.".
Onementsl Cnucoxk (List Box) u Ilone co cnuckom (Combo BoxX) mo3BoisitoT BHIOpaTh
3HAYEHUsI M3 OIPENEJICEHHOrO0 CIHCKAa (3TO MOXKET OBITh MPOCTO 3aJaHHBI HabOp
BO3MOXXHBIX 3HAUEHUU WM, HAIPUMEpP, JaHHbIE OJHOTO M3 CTONO1IOB Tabnuupbl). [lone co
CIIMCKOM TaK>Ke TI03BOJISIET BBECTH B T10JIE HOBOE 3HAYCHHE.
Kpome "mpoctrix" popm, Access 1mo3BoJiseT co3aaBaTh "clI0KHBIC" (GOPMBI, BKIIOYAOIINE
JaHHBIEe, COOpaHHbIE U3 HECKOIBKHUX CBSI3aHHBIX TaOmu. [Ipu aTOM noduunenrnoil ghopmotl
HasbIBaeTcs ¢popMa, KoTopasi BcTpauBaeTcs B Apyryro. @opma, coaepxaiias nogunHEHHYIO
(hopMy, Ha3BIBACTCS 21ABHO.
B nmanke c ¢daiinamu k nabopatopHoi pabote HaxoAsTcs aABe 6a3bl Access — yKe 3HaKoMast
HO TponuroMy 3aHsaTHIO 0a3a lib.accdb, B koTtopyro mobasieHs aBe ¢opmbl, U 6a3a lib 1
.accdb, oTiMuaromascs ot NepBoi TOIBKO OTCYTCTBUEM (HOPM.
Haunem ¢ co3manust popmbl ¢ mHpopManmeir 06 m3ganusx. Co3maauM ee ¢ MOMOIIBIO
Mactepa U MOTOM HM3MeHUM B penaktope. [lepeiinem Ha 3axiaaxy Co3manue — Mactep
dbopm. B mepBom oxHe "mactepa" Hamo BbIOpaTh Tabmuiy (WM 3ampoc), JaHHBIE W3
KOTOpO# OynyT oToOpaxkaTbes B popme (Tabauia
Book), u mons u3 3toil Tabmuubl. Hano oTMeTuTh, YTO MAEHTU(PUKATOP KHUTU (THMA
CyeTunk) MOKa3bIBaTh IOJIb30BaTeNt0 Ha ¢opme He Hano (puc. I1.2.1): u3mensercs
UACHTU(PUKATOP ABTOMATHYECKH M 33/1aTh €ro 3HAa4YeHHWE BPYYHYIO IIOJH30BATENb HE
CMOXET, YTO MOKET ITPUBECTH K ITyTaHUIIE.

Coramee scpu

- | Ofapure ncn A dogea

Lorvane o g
[Tofmas ook »
BT v nose. Pt OPeam roms

[Lomee ] (awe> J[ oo ]
Puc. [1.2.1. Be16op mosieii TaGauIisI
B nmpencraBieHHOM mpuMepe TMOJI pacroyiaraloTcs B OJMH cronden, (opma Ha3BaHa
"Undopmanusa o6 umzpanusx". B mocnenHem okHe mactepa BbeiOepute omnuuio "M3MeHUTH
MakeT (GopMbl", TOCIE YEro OTKPOETCS] KOHCTPYKTOP, B KOTOPOM HYKHO H3MEHUTH Pa3Mep
noJied, TeKCT Hamucel, 100aBUTh 31eMeHThl odopmiieHus. B mpumepe B npuMedanue Gopmsl
nob6asnena Haanuck "F1 — cipaBka', a 3arojIoBOK — aTa U BpeMsi.
3aganue:
B 6a3e nannbix lib_l.acc.db B coOoTBETCTBHU C MPUBEICHHBIM BbIIIE OMUCAHUEM U IPUMEPOM
co3naiite HOBylo ¢opmy. He 3a0ynpre B 3arojoBke (OpMbl MOCTABUTH JaTy M BpeMs, a B
NpUMEYaHUU — HAANHCh PO CHpaBKy. Bmeaure uepes ¢opmy Kakue-HUOYIb JaHHBIE.
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[Tocmotpure, kak Oyner BoirsineTh ¢opma npu nedatu (Paitn —  [lewatpy —
[TpeaBapuTebHBIN IPOCMOTP).
CamocrodaTenbHO co3aaiTe popMy IS pelakTUPOBaHUS HHPOPMALIUU O CTaTycax KHHT.
Ternepb paccMOTpUM co3aHue cOCTaBHBIX (hopM. Takue popmbl 0YeHb 5'MOOHBI ITpH paboTe co
CBSI3aHHBIMU TaOJIMIIAMH — B OJHOM (pOpME MOXKHO TPEICTABUTH JaHHBIE M3 HECKOJIBKUX
tabmun (puc. [1.2.2).
[Ipome Bcero co3naTh momoOHyI0 (opMy C MOMOIIBIO MacTepa. B mepBoMm okHe macrtepa
YKa)XKHTE, 4TO HA (JOpME HAJ0 NPEICTaBUTh HH(POpMAIio 00 aBTOpe, Ha3BaHHUH, U3/IaTEIbCTBE,
rojic W3JaHus, B3ATy0 U3 TaOnuiel BOOK, u mHpOpMaimio 00 HACHTUDHUKATOPE U CTaTyce
kHurH w3 Tabimuiel Book in_lib. Macrep mnpemiokuT co3garh MOAYHMHCHHBIE (DOPMBL
JanbHeilimas paboTa MacTepa He OTIMYACTCA OT HpeAblayiero ciayyas. O0paTure BHUMaHUE,
YTO MacTep co3Ja JABe (POPMBI — OCHOBHYIO U MO TYMHEHHYIO.
[Tocne okoHuaHust pabOTH MacTepa MOXKHO OTPENAaKTUPOBATH (POPMY B peKHMe KOHCTPYKTOpa,
HaNpUMep TMOMEHATh TOAMKMCH C TOJCTABISEMBIX IO YMOJIYAHHIO Ha3BaHHW CTOJOIIOB Ha
Kakue-To 6oJiee moApoOHBIC TTOSICHEHHMSI.

3 veme e

Cocrosmnue Kuur

P
AT ST DoAMTE NI
1996
- ubio - St
3 @ Gwtiacrene
7 & yendoon easccn

R T O L L

Puc. I1.2.2. CocraBHas ¢popma

3ananme.
Co3pmaiite coctaBHyl0 (opMy ans oToOpakeHUs HHPopManuu 00 M3IaHUM M TEKYIIeM
COCTOSIHMM 3K3EMIUISIPOB KHUT B OMOINOTEKE.
Hepeaxo ans yno6cTtBa paboThl MOJIB30BATENsI HYKHO Pa3MECTHTh Ha (opme Kakue-HHOYIb
JIOTIOJIHUTENbHBIE 3JIEMEHTHI, HAampUMep KHONKU. BHuU3y kaxaol (opMbl pacroioKEHBbI
KHOTIKH, TI03BOJIIOLIME IEPEeJBUTaThCs MO 3amucsaM (cienyrolasi, Npeablaylas, mnepnasd,
MocyenHsisi, HoBas 3amuch). OIHAKO i TOrO0 YTOOBI YyJIAdUTh 3alUCh, NPUXOJIUTCA
HCIIOJIb30BaTh COOTBETCTBYIOIIYIO KHOIIKY C OCHOBHOHM Halelll MHCTPYMEHTOB, YTO HE OYEHb
ya00HO.
Jlo6aBuM KHOMKY ynaneHus Ha ¢opmy "HHbopmanus o0 uzganusax". [ljis 3Toro B pexxume
pPEIAaKTUPOBAHUS HAJ0 BOCIOJIb30BATHCS IMAHEJbIO 3J€MEHTOB. Ha maHenu sneMeHTOB HaJllo
BbIOpaTh 3N€MEHT "KHONKA" M MBIIIKON HapucoBaTh ero Ha ¢opme. Ilocie 3Toro mosBUTCS
nuanoroBoe okHo Co3gaHHMe KHONOK, B KOTOPOM HAaJI0 yKaszaTh, 4YTO CO3/laBaeMasi KHOIIKa
oTHOcUTCS K Kareropuu "OOpabotka 3anuceil” u Tpedyemoe aeiictBue — "YaanuTh 3amuch'.
Jlanee mJis cO3TaHHOM KHOMKH MO>KHO BBIOpATh MOAXOASIIYI0 MUKTOTpaMMy WJIM HAAINKCh, a
TaKXKe €€ M.
Ilopsinok BbINOIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpats 1 060cHOBaTH HanboJee palMOHATBLHBINA METO]T PEIICHUs 33/1a4H;

— Pa3paborarb anroputMm s perieHus 3a1a4mn.

— Co3znath BHEIIHUHN BU (POPMBI IPOTPAMMBI

— Hanucare nporpaMMHbIe KOJIbI I CO3/1aHHON (OPMBI

— 3amycTUTh U OTIAAUTh IPOrPaMMy

43



dopma npenocTraBiieHNus pe3yJibTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHUECKOE COJIEPIKaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOeoB,
yMeHHs chOpMHUPOBaAHBI, BCE TIPEIYCMOTPEHHBIE MPOTpaMMOi yueOHbIE 3aJJaH¥s BBITOJHCHEI,
KadeCTBO UX BBLITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0poIII0o» - TEOPETUIECKOE COACpkKaHUE Kypca OCBOSHO MOJHOCTHIO, Oe3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTPaMMON
y4eOHBIC 3aJIaHUSI BBITOJIHEHBI, HEKOTOPBIC BUJIBI 33]JaHUI BBITIOJIHEHBI C OITHOKaMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
pOOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MarepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAaMMOM
oOydeHUs y4eOHBIX 3aJ[aHUi BBITIOJHEHO, HEKOTOPBIC M3 BBHIMOJIHEHHBIX 3aJaHUN COJAEpKAT
OIIIMOKH.

—«HeynoBieTBOpUTENHLHO» - TEOPETUUYECKOE COJEp)KaHHE Kypca HE OCBOECHO,
HeoOXoIMMBbIC YMEHHS He c(hOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aaHMs COACpKAT IPyObIe
OIIIMOKH.

Tema 1.1.8 IIporpammupoBanue B cpeae 1C Ilpeanpusitue
JlabopaTopnoe 3ansitue Nedl 42 43 44,45 Co3nanue npuiioxkenus ¢ bJ1

Hean pa6oThI:
—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3paOdOTKH MPOTPAMMHBIX MOJYJICH B
COOTBETCTBHH C TEXHHUYECKUM 3a/IaHUEM;
- Beinonnate OTJIAJIKY IIPOrpaMMHBIX MoAyJen c HCII0JIb30BaHUEM
CIICHUAJIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,
BrInonHATE TECTUPOBaHKUE MTPOTPAMMHBIX MOJYIICH;
- OcyiecTBiATh pepakTOPUHT U ONTUMM3ALNIO IPOTPAMMHOTO KOJIa.

Beimosnus patdory, Bel Oyaere:
ymemb:

— V1. OcymecTBiATh pa3pabOTKy KoJa MPOTPaAaMMHOIO MOJYJS Ha S3bIKaX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— V7. ®opMupoBaTh AITOPUTMBI Pa3pabOTKU MPOrpaMMHBIX MOJYJIEH B COOTBETCTBHHU C
TCXHHUYCCKHM 3aJaHHUCM.

—  Y6. OdhopmiaATs JOKYMEHTALMIO Ha IPOrPaMMHBIE CPE/ICTBA;

— V2. CozgaBath nporpammy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTAEIbHBII MOIYJIb.

MarepunanbHoe obecnedeHue:
— MyneTuMenuiiHbIe  CPEACTBA  XPaHEHWs, Iepeladyd M MPEJCTaBICHUS

nH(pOpMaLINH.
3aganme:
. CbopMmupoBaTb HOBYIO KOHDUT Y DpaIl HuIo.
2. Cosz3gartThb B KOHUTYpPpAaILUHU HOJACHUCTEMBI:
KflabopaTopHOE 3ausarTueN,
CSAIMUHUCTDPDHUDPDOBAHUEDN. Pacnomnoxurthb U X H a
IHaHeJdHu pa3jgeJ 0B B YVKa3aHHOMH
nmocJaegoBaTeadAbHOCTH.
3. CosagarTh I B e pDOJH: AagMmuuucTtTpartop,
HajgeJeHHEBEBH BCeMUu npasBawu, B T. YHUCJE U
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AaIJMUHUCTDPAaTHUBHELMH, u Noadb3O0OBaTEeEeaAb 0 e 3

AaIJMUHHUCTDPAaTHUBHLX IIpDaB.

4, CosmgartThb I BY X HNoJb30BartTeuJeu, OJ U H U 3

KOTODEH X I 0 JXeH UTparThb DOJb

alJMUHHCTpPAaAaTODpDaAaQ, a

BTOpPOMU - mMOJAb30BaAaTEJdSHd.

5, Cos3srgaTpb KOHCTAaHTY, VKa3aHHYO B 3agaHUuU,

BKJIOYHB e e B MOACHUCTEDM

CAAMUHUCTPUDPDOB A AHU e JonmoaHuUTEAbH

c T b bopmy KOHCTAaQaHT, BKJIOYHB e e

cTeMy CSAIMUHUCTDPUDPOBAHUHED

OBaTeaAbCKOM pDexXHUMe 3ajJaThb 3HayYeH
KOHCT aaHTH. B JaJabHeHIeM Il

o< T oToo M
O 0 0 w = o
noose

# KOHCTAaAaHTB B OKHO coobmeHnui. Ec
pa3paboOTKHU THUINDAa KOHCTAaHTH HeoOXo0oaH
pabdboTarTh I OMNOJHUTEJb HBEL € oO0ODbekKTH,
IOYUTH U X B nogcuctemy <(KJlabopaTopHOE
HaTu eNod.

Paspab6boTarThb cnTpaBOYHHUKH, YVKas3aHHELHEe
3ajgaHuiu. Bkxkamwouurthb u X B NOACHUCTEM
«{(laopaTtTopuHoe 3aunsTtueNY. OcunoBHOH (mepBsdr
B KaxX/JAOM 3aJaHUU) CHNPAaBOUYHUK JOJXKEeH OB T
MHOTOY
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[TomMmecTHuTHS KOMAaHAIAY co3agaHunui4¢d HOBOTO

3ggeMe HT a OCHOBHOTO CIpaBoOdYHHUK A B
3agJaHUU Ha paboYyuid CTOJ NPUJOXKEHUHsd.

B

"o w O 9w 9o o do oo R Bo N O

K

3anga
1. Koncranra «['1aBHbli Oyxraarep», Tun CnpaBouyHukCceplika.CoTpyIHUKH
CnpaBo4YHHK COTPYAHHKOB:

TabeabHBH HOMEDPD COTDPYJJAHHUEKAa;

OPMNO coTpy LAHUKAaA,;
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Taoanmu
cojgepx
caengyrwomymo CTPYKTYDY:
[Toan
nepedyucJaeHHUECM);

O®PMNO pebbeHKa.

JHJarTa poxXgeHHS

3 CipaBOYHHUK CTAHJAPTHBHIX BHIYETOB COTPYAHHMKA (MOAYHHEHHbINH):

OO QAT 2 49 2 0 » 40T 0

bdopMy CHHUCKAa OCHOBHOTO cCcIODpa

T

T T oM R T TR N

a

II

= 828 W< o

9

BOYHUHEKa
aBUTDb KHONDKY ¢ Has3Baunuewm <CunpaskKanr
0
0

HaXaTHUHU HAaAa HSTY KHOINKY TIOIpOTrpamMma
XK H a BBHBEeCTH B 0O KHO coob6ure HUH
aBKY. ComepxaHUe cnpaBEKH - C M.
MaHTEH 3ajgaHui. Mcnmonbr30BAaTHhH
anay Coo6murts ()

pa3dpaboTaHHOTO OCHOBHOTO
AaBOYHUKA CODOpPMHUDPOBATDL NOALYHUHEHHBH
aBOYHHUEK. CTpyKTYyDa COpaBOUYHHUKAa -
BaphuatHtTH.
BepKY 3aNO0OJHEHHOCTH TDpexX
3aTeJqbHB X (IpOM3BOJDbHB X)
BUS3HUTOB OCHOBHOTO CcnpaBOYHHUKA
e I 3aIlUCbIO 3JJ€eMeHTa COpaBOUYHHUKA
OMTHUTD NPOTrpaMMHBM IONIyTeM, MIOMECTHSB
nexypy NpPOBEeDPKH B MOJIAYJdDb
e 1Xepa.
gIaThb o6bpabdboTKy, KOTODpasd J O JXKHa
OLHUTH CIOHHCOK BCex conpaBOYHHKOB,
paboTaHHEHHX B KOHGOUTYpPpAaIULUHU. Hasa
o/ a HHbPOpPpMAILHUHU UHCIOOJB3O0OBAaATH
aunay Coo6murthsb ()

coTpyaHuxa (Bpl6upaetrcsg U3 CHHUCK A -

eyucCcJaeHHSd co 3HaYeHUSIMHA: IWTaTHELHIH,
TpPeHHUH COBMEeECTHUTEJdb, BHEIIHUIH
MeCTHTEJab);

a mMmocTynaeHusd Ha paboTy,;

a

3HAaK ujgJeHCTBa B npodcoi3e.

Ha yacTh 3JeMeHTORB CcIpaBOYHHEK A

UT COHUCOK A€eTeHu COTPYAHHUEKA U HUMeEeeT

(Bpr6UpaeTcs W3 CHOHUCKAa, 3aJaHHOTO
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— Twun BH YeTa (BpIG6HDaAaeTCsd U 3 CIOHHUCKa,
3ajgaBaeMOT O nepeuvucJdeHHUEM co
3 HadYyeHUSIMU: Cob6cTBeHHBBIH, H a peb6beHKa,
F'epoit Poccumu);

— CyMMa BBHUYETaAa.

— JlatTa HavyaJada AeHCTBHH

— JlaTa OKOHUYAaHUST AeHCTBUSH

3ameuanue. [Ipu BBO/JE®€ HOBOTO 3J eMeHTa

cnpaBOYHUKAa obecmedvdyuThs aBTOMAaTHYECKOE®e

34aN0JHEHUEe DEeKBHUIHUT A “Tun COTpPYAHUK A

npejgonpepedJ eHHBM 3HadueHnuem - UTP” ( 1no

YyMOJYaHHUI).

3ameuanue 2. ChbopmMupoBarthb npegonpegeJdqeHHYIO

rpynny B cunpaBouHUKe <YBoJqeHHELEe

Ilonyuums cnpagky: evléecmu HAUMEHOBAHUA 8CEX COMPYOHUKOG — He Y1eHO08 nPogcoro3a
3apaua
1. KoncranTa «I'J1aBHbI KOHTpareHT», THN CrnpaBouHuKCcblIka. KoHTpareHThI
2. CnpaBOYHHUK KOHTPATreHTOB:
— Koax xkouHTparesnrtas;

— HammMeHOBaHHEe KOHTpPATEHTa,;

— Angpec KOHTpPAreHurta,;

— OcHOBHOH pacdyeTHBHH cuert(sameMe HT
CIpaBOYHHUKa pacueTHHBH X cYyerTOoRB
KOHTpPpATreHTAa),;

- BaHk kKkoHTpareuntTa (371 eMeHT cOpPaBOYHHUK A
6aHKOB)

— Teaxedbdown ;

— PasmMep Kpeagurta.

Taobamuuuuasdga YacThb JeMeHTORB CcInpaBOYHHUKa

COglepXUT COHHUCOK JOTrOBODPDOB KOHTpPATreHTA a W

UHMeeT cCaeaqymnimymnw CTPYKTYDY:

— Koaxg norosopa;

— HawmmMeHoOBaHHUe JOTOBODAa.

— JaTa 3aK/aAI04YeHUSTI AOTOBODaA

— ycanoBus noroBopa (rexcrt)

3. CipaBOYHHK pPacyYeTHBIX CYETOB KOHTPareHTa(nmog4MHeHHbIH)

- KO

— HauMMeHOBAaAQHHeE

— 6aunk (3M1eMeHT COPAaBOUYHHUKA OaHKOB)

3amevanue. [Ipu BBO/Je HOBOTO 37 eMeHTa
conpaBOYHHUKA obecnedvdyuThs AaBTOMAaTHUYeECKDOE®e
3anoJHEHUEe DEeKBHUIHUT a "Paszmep Kpenurta
npeponpejgendqeHHBM 3HaudueHnueMm — 500 pyo6” (mo
YyMOJY9aHHUI).
3ameuanue 2. ChbopMupoBarThb OpegonpegeJgeHHYIO

rpynny B cunpaBouHuUKe 3apyoOexHLe
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KOHTDpPAT eHTEH»
Hoayuums cnpasky: evleecmu HAUMEHOBGAHUA 6CeX KOHMPAZEHMOG C HY1€6bIM 3HAYUCHUEM
Kpeouma.
IHopsiiok BbINOJIHEHHS PA0OTHI
CocTaBUTh MAaTEMAaTHYECKYIO MOJIEIH 3a/Ja4H.
— BeiOpatb u 060cHOBaTh HanboJee palMOHAIBHBIM METO/T PELLICHUS 3aauu;
- Pa3paborate anropuT™ A peuieHus 3a1a4u.
— Hamnucars u oTnaauts nporpammy.
dopma npeaocTaBjieHns pe3yJibTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOeoB,
yMeHHUs cpOPMHUPOBaAHBI, BCE MPEIyCMOTPEHHbBIE MPOrpaMMol yueOHbIE 3aJJaHus BBIIOIHEHBI,
KauyeCTBO WX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUIECKOEe COAepkKaHHEe Kypca OCBOEHO MOJHOCThbIO, Oe3 mpoOesoB,
HEKOTOpble yMEHHS C(HOPMHUPOBAHBI HENIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
y4eOHBIC 3a/IaHUs BBIMIOJTHCHBI, HEKOTOPBIC BUJIBI 33/IaHUI BBITIOJTHEHBI C OITUOKAMHU.

—«Y IOBIETBOPUTEIBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAMMbIE YMEHUS padOThl C OCBOEHHBIM
MaTepHUajoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOyueHus: y4eOHBIX 3a/laHUi BBITIOJHEHO, HEKOTOPBIE W3 BBHIMOJIHEHHBIX 33/JIaHUN COJepKatT
OIITHOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETHYECKOE COJCpKaHHWE Kypca HE OCBOCHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aaHMs COACpKAT rpyObIe
OLINOKH.

JlaGopaTopHnoe 3ansitue Ned6,47,48,49,50 Coznanue 3anpocoB K BJ

Hean padoThI:
- Hayuutbcss QopmupoBaTh anroputMmbl pa3paboTKH MpPOTPaMMHBIX MOAYJIEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

Brinonnsate OTJIAJKY MPOTrPaMMHBIX MoayJein c HCIIOJIb30BaHUEM
CHEeLUAaIU3UPOBAHHBIX MPOTPAMMHBIX CPECTB;
- BrimmonaaTs TECTUPOBAHUEC MTPOTrPAMMHBIX MOZIYJ'ICI\/’I;
- OcyiecTBiATh pepakTOPUHT U ONTUMM3ALMIO IPOrPAMMHOTO KOJIa.

Beimosnus patdory, Bel Oyaere:
ymembp:

— V1. OcyniecTBisarh pa3pabOTKy KOAa NPOTPaMMHOTO MOJYJS Ha SI3bIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

— VY7. ®opMupoBaTh alrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOJIYJICH B COOTBETCTBUHU C
TEXHUYIECKUM 3aIaHUCM.

—  Y6. OdhopmiaATs JOKYMEHTAIMIO Ha IPOrPaMMHBIE CPE/ICTBA;
— V2. CozgaBatrh nporpammy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTIAEIbHBII MOIYJIb.

MarepunanbHoe obecnieyeHue:

— MpynbTuMenuitHble  CpelcTBa  XpaHEHUs, Iepedadyd U IpeCTaBICHHS
nH(pOpMaLIHU.
3agaHnue:
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Paspa6oTaTb OoT4YeT C HecTaHAAapPTHOH
pacmudPpPOBKOHN BBHBOJLA COIUCKA 3JeMeHTORB
OCHOBHOT O
cnpaBoudHHUKA (cM. BapHUaHTH 3ajJaHUB B rJaasBe
4). lmga 9TOro HeoOXOAHUMO:

- Cosgartpb HOBYyIWO nogcucrtremy JlabopaTtTopHOE
3aunsgsTtued> Bce HoBHEe 00DBbEeKTBH AaHHOTDO
3ajganug NOMEeCTHUTDHB B JAHHYI NOACHUCTEMY.

c Co3gaTb B KOHPHUTYpPAaULUU HOBBHHU 0ODBeEeKT-

OT4YeT.

- Cosgatb popMy oTyerTa. JAasg dDopMHUDPDOBAHIUISH

OTYeTa UHCNOJAb30BaTb KOHCTPYKTOpDP 3amdpoca
C
o6bpaboTKOH pes3yabTarta.

- BHecTu KODPDPEeKTHDPDOBKY B PDPe3yJaAbTaTH

paboOTBH KOHCTpPDYKTOpPa, oO6OecIHeyYnsBarwlue
B Bl B O J
oTyeTa U €ro HecCTaHJAAapPTHYII pacmuudpoBKY
ITopsinok BbINOJIHEHUs padOThI
— CocTaBUTbh MaTEMaTUYECKYIO MOJIEIb 3a/Ja4H.
— BriOpats 1 060cHOBaTh HanboJee PaMOHATBFHBINA METOT PEIICHUS 33/1a4H;
- Pazpabotare anroputm ajisi pereHus 3a/1a4u.
- Hanucats 1 oTi1aquTh IporpaMmy.
dopma npegocTaBIeHHs pe3yJbTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/Ep)KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMON yueOHbIE 3a/IlaHUS BBINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOn
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>)KaHHE Kypca OCBOEHO YaCTUYHO, HO
MpoOeIIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HE0OXOAUMbIE YMEHUsI padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOit
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPBIE W3 BBHIMOJIHEHHBIX 33/JaHUN COJepHKaT
OLITMOKH.

—«HeynoBieTBopuTENbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMble YMEeHHs He chOpMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.

Jla6opaTopHnoe 3ausitue Ne 51,52,53,54 Cozganue XpaHUMBIX NPOLEAYP.
ean padorsr:

—  Hayuutbcs QopmupoBaTh anroputMbl pa3pabOTKHM MPOTpaMMHBIX MOAyJIeH B
COOTBETCTBUU C TEXHUUYECKHUM 3aJaHUEM;
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—  BpmomnnaTts OTJIAJKY IIPOTPaMMHBIX MoAyJen c HCIIOIb30BAHUEM
CIECLMAIM3UPOBAHHBIX IPOTPAMMHBIX CPENICTB;

—  BpIMOnHATE TECTHpPOBaHUE IPOrPAMMHBIX MOIYJIEH;

- OcymiecTBiATh pehakTOPUHT U ONTHUMHU3ALHUIO IPOTPAMMHOTO KOJA.

BbinosinuB padory, Bel Oyaere:
ymemb:

V1. OcymecTBIATh pa3pabOTKy KoJia MPOTPAMMHOIO MOJYJS Ha S3bIKaX HHU3KOTO H
BBICOKOT'O YPOBHEH;

VY7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPAMMHBIX MOIYJIEH B COOTBETCTBHU C
TEXHUYECKUM 33JaHAEM.

Y6. ObhopMIsITh JOKYMEHTAIMIO Ha IPOTPAMMHEIE CPEJICTBA;

¥2. CozgaBaTh mporpaMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTIEIbHBIA MOIYIIb.

MarepunanbHoe obecrnieyeHue:
— MynbTUMeauiiHBIE  CpEACTBA  XpaHEHWs, TIepefayd M IPEJCTABICHUS
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SamMmeuvuanue 1. CTpoKH oOoOTUYeTa TpPYOINDUDPYIOTC 4
MNIOoO NocCTaBHNUKAaM. B KoHIIe ITpynmnbe cJageagyerT
BKJIYaTb cTpoKY {MToro mo mocTaBIlHEK YD

S3aMeuaHUue 2. Paspab6oTrtTarThs JOKYyMEeEHT
K[TocTynaeHUue TOBAapoBs 0T MIOCTAaBIILHKOBY
PacmudpoBKa - cTaHAZapTHA Q.

3amaua

BexnoMocThs MNOCTYIJeHH s ToOBapa H a

CKJAaJab OT MOCTA aBIIHUK a
3 a nepuosa c I o
Craan Jlokyment Jlata Koa. Llena Crommocts Cymma HJIC Bcero ¢ HAC

S3amMmevanue 1. CTpoOKH OTUeEeTa TPYODOHUDPDYITC A
II o CKJaajmgaM. B K OHII € I DYy I IH caeanyer
BKJIYAaTHhH

ctTpoky {Mrtoro mo cxKkJagdajgyo».

S3aMeuyuaHUue 2. Paspab6oTrtTarThs JOKYME®€EHT
K[TocTynaeHnwue TOBapoORB OT MOCTaBIHKOBY
PacmudpoBKaAa - cTaHgapTHAaI.

ITopsinok BbIMOTHEHHS PA0OTHI
— CocTaBUTbh MaTEMaTUYECKYIO MOJIEIb 3a/Ja4H.
— BriOpats 1 060cHOBaTh HanboJee PaMOHATBFHBINA METOT PEIICHUS 33/1a4H;
- Pazpabotars anroputm ajisi pereHus 3a/1a4u.
- Hanucats 1 oTiiaguth nporpaMmy.
®opma npegocTaBieHUs pe3yJbTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenkmn:

«OTINYHO» - TEOPETHUYECKOE CO/Ep)KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMOi yueOHbIE 3aJlaHUSI BHINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOE COAEpkKaHUE Kypca OCBOEHO MOJHOCTHIO, Oe3 mpoOesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOn
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, He0OXOAUMble YMEHHsI pabOThl C OCBOEHHBIM
MaTepraJioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHusi y4eOHBIX 3aJaHUl BBINOJIHEHO, HEKOTOPbIE M3 BBIMOJIHEHHBIX 3a/laHuil colepkar
OLIMOKH.

—«HeynoBieTBopUTENbHO» - TEOPETHYECKOE COJAEp)KaHME Kypca HE OCBOEHO,
HeoOXoIuMble YMEHHs He c(hOpMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.
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M/IK.01.02 ITopaep:kka U TeCTHPOBAHHME NPOTPAMMHBIX MOAYJIeH

Tema 1.2.1 OTsagka 1 TeCTHPOBaAHNE IPOrPAMMHOI0 ol0ecreyeHus!
JlaGopaTropnoe 3ansTue Ne 1,2 TectupoBanue «0eJIbIM SAIIMKOM).

esan padoThi:
- Hayuntbcss QopmupoBaTh anropuTMbl pa3pabOTKH HPOTPAMMHBIX MOJIYyJeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJJaHUEM;

Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAayJen c HCIIOJIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHLBIX CPEICTB;
—  BBINOAHATH TECTUPOBAaHKE IPOrPAMMHBIX MOJYJIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMH3AIIIO IPOTPAMMHOTO KOJIa.

Bbinosinus patdory, Bel Oyaere:
ymemb:
— Y3. BeINOJIHATE OTNIAJKY U TECTUPOBAHUE NPOrPAMMBI HA YPOBHE MOAYJIS;
— Y5, YMeTh BRIOJHATH ONTUMHU3AINIO U pehaKTOPHUHT MTPOrPaMMHOTO KOZa;
- ¥Y6. OdopMIIsaTh JOKYMEHTAIWIO HA TIPOTPAMMHEIE CPE/ICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAJIBHBIE CPEICTBA OTIAJKU IPOrPAMMHOTO 00ECTICUEHUSL.
— V9. PaboraTh C cucTeMOM KOHTPOJIS BEPCUH.

MatepuajibHoe o0ecnieyeHue:
— MpynbTuMenuiiHbIE  CpeiCTBAa  XpaHEHUs, Iepefadyd U IPeCTaBICHHS
uHpOpMaNnu.
Kparkue Teoperuyeckue cBeJeHH:
W3yunTh METOABI TECTUPOBAHHS JIOTUKM MOPOTPaMMbl, (opMann30BaHHBIE —OMHCAHUS
pe3yabTaTOB TECTUPOBAHUS U CTAHAAPTHI I10 COCTABJICHUIO CXEM IPOTPAMM.
Crparerus «0enoro simKa»
CylIecTBYIOT CIEAYIOINE METO/Ibl TECTUPOBAHUS O MPUHIIMUITY «O€JI0ro SIIuKa»:
* IOKPBITHE ONIEPATOPOB;
* IOKPBITUE PELICHU;
* [IOKPBITHE YCIIOBU;
* MOKPBITHE PELICHUI/YCIOBUH;
* KOMOMHATOPHOE OKPHITHE YCIOBUH.
MeTo OKpBITHS ONIEPATOPOB
[lenbto 3TOrO METOAA TECTUPOBAHUS SIBJISIETCS BBIOJIHEHUE Ka)KJOTO ONEpaTopa MporpaMMbl
XOTs1 ObI O/IUH pa3.
3aganue:
Ecnu i1 TecTupoBaHus 3a/1aTh 3HaUE€HUs NepeMeHHbIX 4 = 2, B= O, X=3, Oyner peanu3oBaH
MyTh ace, T. €. KAKIBIA olepaTop MpOorpaMMbl BHIIOJHUTCS oAuH pa3 (puc. JI5.1, a). Ho ecnu
BHECTH B QJITOPUTM OIIMOKH — 3aMEHHTH B IIEPBOM ycloBuH and Ha Orf, a Bo BTopoM X> 1 Ha
X<1 (puc. JI5.1, 6), au ogHa ommobka He Oyner oOHapykeHa (Tabdm. JI5.1). Kpome Toro, myTh
abd BooOmie He Oyner OXBaueH TECTOM, M €CIM B HEM €CTh ONIMOKa, OHA TaKkXke He Oyaer
oOHapyxena. B Tabm. JIS.1 oxxumaeMsblil pe3yabTat onpenesnsercs mo 01ok-cxeme Ha puc. JI5.1,
a, a pakTnueckuit — mno puc. JI5.1, 6.
Kak BumHO u3 9TOW TaOnMIB, HU OJHA W3 BHECEHHBIX B aJITOPUTM OIMOOK HE Oyner
oOHapyKeHa.
Tabnuya JI5.1. Pe3ynbpTat TECTUPOBAHUS METOJOM MOKPBITHUS OIIEPaTOPOB
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0 X=X/A 0 X=X/A

A=2o0r X> 1

A=2o0r X< 1

=R

Puc. JI5.1. Ilpumep anroputMa nporpaMmsbl: @ — MPaBUIbHBIN; 6 — ¢ OIIMOKOM

Metoa MOKPBITHS PEIICHHH (TOKPBITHS TIEPEXOI0B)

CornacHo MeTOy IOKpPBITHS peIIeHHH KaKJaoe HalpaBlieHHe Iepexoja JOJKHO ObITh
peain30BaHO, TI0 KpallHEeH Mepe, OJMH pa3. DTOT METO]I BKIIFOYAET B c€0s1 KPUTEPHIA MTOKPHITHS
OIIEpPaTOpOB, TaK KakK IpPU BBHINOJHEHUM BCEX HANpaBICHUH IEPEXO0JIOB BBHIMOIHATCS BCeE
orepaTophbl, HAXOASIIMECS Ha 3TUX HaIlPaBJICHUSX.

Jlis mporpammsl, puBeZeHHON Ha puc. JI5.1, MOKpBITHE pelIeHNnH MOXKET OBbITh BBIOJHEHO
JIBYMSI TECTaMH, TIOKPBIBAIOIIUME TIyTU {ace, abc!}, mubo {accl, abe}. Jlyig 3T0TO BBHIOCpEM
ClleyIOIINEe UCXOAHbIe naHHble; {4 = 3, B= O, X=3} — B nepBom ciiyuae u {4 = 2, B=1, X=
1} — Bo BTOpOM. OHAKO TyTh, T1Ie X HE MEHsIETCs, OyaeT MPOBEPEH C BEPOATHOCTHIO 50 %o:
€CId BO BTOPOM YCIIOBHM BMECTO YcCioBUS X> 1 3ammcaHo X<, To ommubOka He Oyner
oOHapyXeHa TBYMS TeCTaMHU.

PesynbTarhl TEeCTHpOBaHUS pUBEACHBI B Tabm. JI5.2.

Tabnuya JI5.2. Pe3ynbTaT TECTHPOBAHUS METOJOM TTOKPBITHS PEIICHHIMA
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Meroa MOKpBITUS yCIOBUN
OTOT METOA MOXeT JaTh Jy4YlIUe pe3yJabTaTbl 110 CPABHEHUIO C Mpeaplaymumu. B
COOTBETCTBUM C METOJIOM IOKPBITHSI YCIOBUI 3alMCHIBAETCSI YUCIIO TECTOB, JOCTATOYHOE IS
TOr0, YTOOBI BCE BO3MOXKHBIE PE3YJbTAaThl KaXJJOTO YCIOBMS B PEIICHUH BBINOJIHSUIUCH, 110
KpalHeW Mepe, OJIUH pas3.
B paccmaTtpuBaeMoM mpumepe umeeM ueTbipe ycnoBusi: {4> 1, 5=0}, {4 = 2, X> 1}.
CrnenoBarenbHO, TpeOyeTCsl JOCTATOYHOE YMCIIO TECTOB, TAKOE, YTOOBI pEaTi30BaTh CUTYAIUH,
rneA>1,A4<1,5=0wui#0 B Touke au /1 =2, A *2, X> u T< 1 B Touke b. TecThl,
YIOBJICTBOPSIIONINE KPUTEPUIO TOKPHITHS ycioBuil (Tabn. JI5.3), U COOTBETCTBYyIOIINE HM
MyTH:
a)A =2,5=0,X=4 ace;

06)A4=1,5=1, X=0abc!.
Tabnuya JI15.3. Pe3ynbTaThl TECTUPOBAHUS METOJIOM IOKPBITHS YCIOBUI

Metoa NOKpBITUS pElIeHni/yCI0BUi

Kputepuii MOKpBITHS peNICHU/YCIIOBUH TPeOyeT TaKOro IOCTATOYHOTO Habopa TECTOB, YTOOBI
BCE BO3MOYKHBIE PE3YNIbTAaThl Ka)KIOTO YCIOBUS BBIMONHIIUCH 110 KpaliHel Mepe OJIMH pas, Bce
pe3yJbTaThl KaXJA0ro PEeLIeHMs] BBINOJHSUIMCH MO KpailHeW Mmepe OAuH pa3 U, KpoMe TOro,
Ka)kJI0M TOUKE BXOJa IIEPE1aBaJIOCh YIPABICHHE 110 KpallHEeW Mepe OJIUH pa3.

HenocraTtku MeTona:

e * He BCerja MOXHO IPOBEPHUTH BCE YCIIOBUS;
e * HEBO3MOJKHO IIPOBEPUTH YCIIOBHUS, KOTOPBIE CKPBITHI APYTHMH YCIOBUSIMH;
e * HEJIOCTATOYHAS YYBCTBUTEIHHOCTH K OIIMOKAM B JIOTMYECKUX BBIPAKEHUSIX.
Tak, B paccMaTprBaeMOM IPHMEpE /IBA TECTa METO/IA TIOKPHITUS YCIOBUI
a)A=2,B=0,X=4ace;
6) A=1, B=1, X=0 abc!
OTBEYAIOT U KPUTEPHUIO MOKPBITUS PELICHUI/YCIOBUN. DTO SBISETCS CIEICTBUEM TOTO, YTO
OJTHH YCJIOBHS NPHUBEICHHBIX PEIICHUN CKPBIBAIOT APYTHE YCIOBHSA B OTHX PEIICHHAX. Tak,
ecnu ycinoBue A > 1 Oyner JO0XKHBIM, TPAHCIATOP MOXXET HE NpoBepsATh ycioBus B= O,
MTOCKOJIbKY TIPH JTFOOOM pe3yibTare yciioBust B= 0 pe3ynbrar pemenus ((4 > )&(B=0)) npumet
3HaueHue s10dcy. To ectb B BapuaHTe Ha puc. JIS5.1 He Bce pe3ynbTarbl BCEX YCIOBHM
BBITTOJTHSTCS B ITPOIIECCE TECTUPOBAHUSL.
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Paccmorpum peanmzanuio Toro ke mpumepa Ha puc. JI5.2. Hambosee mosHOE TMOKpBITHE
TeCTaMU B O3TOM CJIydaC OCYUICCTBJIACTCA Tak, I-ITOGI:I BBITIOJIHAJIUCH BCC€ BO3MOXHBIC
PE3yNbTaThl KAKJ0TO MPOCTOTO PEIICHHUS.

JI7nst 3TOr0 HY)KHO MOKPHITh yTH aceg (tect A = 2, B= O, X=4), acé/k (tect 4 =3, B =1, X=
0), ab/k (tect A =0, B=0, X=0), abp (tect JI=0, B=0, X=2).
[IporectupoBas anroputm Ha puc. JI5.2, HeTpyiHO yOeauThCsl B TOM, YTO KPUTEPUH MOKPBITUS
YCJIOBUH U KPUTEPUU MOKPBITUS PELICHUN/yCIOBUNA HEOCTATOYHO YYBCTBUTEIbHBI K OIIMOKaM
B JIOTUYECKHUX BBIPAKEHHSX.
MeTtoa KOMOMHATOPHOI'O MOKPBITHS YCIOBUH
Kputepnii KOMOMHATOPHOTO TMOKPBITHS YCIIOBHI YHOBJIETBOPSET TAaKXKE M KPUTEPUSIM
MOKPBITUS PELICHUH, TOKPBITUS YCIOBUHN U MMOKPHITUS PELICHUN/yCI0BUH.
OtoT MeTtox TpeOyeT CO3laHUs TaKOro YMClia TECTOB, YTOOBI BCE BO3MOXKHBIE KOMOWHAITHH
pe3yabTaTOB YCJIOBUS B KaX/JIOM DPELICHWU BBINOJHSINCH MO KpaiiHeil mepe oauH pa3. Ilo
3TOMY KPUTEPHUIO B pACCMAaTPUBAEMOM MPHUMEPE JOJDKHBI OBITh TOKPBITHI TECTAMHU CIIETYIOIIHE
BOCEMb KOMOMHAIIM:

1.4>1,B=0.5.4=2 X> 1.

2.4>1,Bgp0.

3.4<1,B=0.

4.4<1,Bo 0.

6.4=2,1.

7. Ap2, X> 1.

8. Ad2, X< 1.
Jnst Toro 4TOOBI MPOTECTUPOBATH 3TH KOMOWHAIIMH, HEOOS3aTENbHO HCIONB30BaTh BCE 8§
TecToB. DaKTUUECKHU OHU MOTYT OBITh IOKPBITHI YETHIPpbMS TecTaMu (Tadu. J15.4):

* A =2, B =0, X=4 (noxpsiBaer 1,5);

*A =2, B=1, X= 1 (nokpsiBaer 2,6);

* 4 =0,5, B=0, X= 2 (nokpsiBaer 3, 7);

*4A=1 B =0, X= (nokpsiBaet 4, §_.
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Tabnuya J15.4. Pe3ynbTaThl TECTUPOBAHUS METOI0M KOMOMHATOPHOTO TIOKPBITUS YCIIOBHMA

ITopsaaok BbIIOTHEHHUS! PAGOThI
1. CopoexTHpoBaThb TECTBl 1O TMPHHOHIY <«O€JI0ro SIWKa» JUIs TMPOrPaMMBI,
paszpaboranHoii B sabopatopHoil pabore Ne 4. Hcnonb30BaTh CXEMBbl aITOPHUTMOB,
pa3paboTaHHbIE U YTOUYHEHHbIE B J1a0opaTopHbIX padoTtax Ne 2, 3.
2. BpIOpaTh HECKOJBKO QJITOPUTMOB JUISI TECTUPOBAHUS W OOO3HAYHUTH OYKBAMH HIIH
uQpamMy BETBU 3TUX aJITOPUTMOB.
3. Bemmcare myTH aaropuTMa, KOTOPBIE JOJDKHBI OBITH IIPOBEPEHBI TECTaMU IS
BBIOPAHHOTO METO/1a TECTHPOBAHMS.
4. 3anucaTh TECThI, KOTOPbIE MO3BOJIAT MIPOMTH 1O MYTSAM aJITOPUTMA.
5. IlpotectupoBarh pa3pabOTaHHYI BaMH Mporpammy. PesynbraTtsel oopMuTh B BHUjE
tabymi (cm. tadm. JI5.1— JI5.4).
6. IIpoBepuTh Bce BUIBI TECTOB U CJIENIaTh BBIBOJIBI 00 UX 3 (HEKTUBHOCTH.
®opma npegocTaBIeHHs pe3yJibTaTa
— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETHYECKOe COAEpKaHHE Kypca OCBOEGHO IMOJTHOCTBIO, Oe3 MpoOesos,
yMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi yueOHbIe 3a7laHUsl BHITTOJIHEHHBI,
Ka4eCTBO MX BBITOJIHCHUS OI[EHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE COJEpKaHNE Kypca OCBOECHO MOJIHOCTHIO, 06€3 MpoOenos,
HEKOTOpble yMEHHs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE INPOrpaMMOn
yueOHbIe 3aJIJaHHsI BBITOJIHEHBI, HEKOTOPBIE BU/IbI 3aJJaHUI BHIMOJIHEHBI C OIINOKaMH.

—«Y IOBJIETBOPHUTEIFHO» - TEOPETHUYECKOE COAEp’KaHHE Kypca OCBOCHO YaCTHYHO, HO
poOeITbl He HOCST CYIIECTBEHHOTO XapaKTepa, HeOOXOANMBIE YMEHHUSI paObOThl ¢ OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
00y4eHUs] y9eOHBIX 3aJaHWH BBITOJHEHO, HEKOTOPHIE M3 BBHITOJHEHHBIX 3aJaHUN COAEpKaT
OIITMOKHU.

—«HeynoBneTBopuTenbHO» - TEOPETHYECKOE COAEp)KaHWE Kypca HE OCBOECHO,
HEOOXO0MMbIE YMEHHUS He C(OPMUPOBAHBI, BBIIIOJHEHHBIC YUeOHBIE 3a/1aHUs COJep)KaT rpyOsIe
OIITMOKHU.
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JlabopaTopHoe 3ansitue Ne 3,4 TectupoBaHHe «4EePHBIM ALIHKOM

Hean padoThi:
—  Hayuutbhcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTPaMMHBIX MOAyJIeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
—  BemonnsaTs OTJIAJIKy MIPOrPaMMHBIX MoyJen c UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
BrimmonaaTe TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;
- OcymiecTBiATh pehakTOPUHT U ONTHMHU3ALUIO IPOTPAMMHOTO KOJA.

BbinosinuB padory, Bel Oyaere:
ymemb:
— V3. BeINOAHATH OTJIAJIKY U TECTUPOBAHUE POrPaMMBbl Ha YPOBHE MOAYJIS;
— V5. YMeTb BBINOJHATH ONTUMU3ALINIO U PePaKTOPUHT IPOrPAMMHOTO KOJIa;
— V6. ObopMsaTh TOKYMEHTAILIMIO HAa TPOTPaMMHEBIE CPEICTBA.
— V8. [IlpuMeHATh HMHCTPYMEHTAJIbHBIC CpPEICTBA OTJIAJKH  MPOTPAMMHOIO
o0ecTeYeHusI.
— V9. PaboraTh ¢ cucTeMO KOHTPOJIS BEPCUH.

MarepunanbHoe obecrnieyeHue:
— MynpTUMenUiiHBIE  CpeACTBa  XpaHEHHWs, MepeJayd M [PeICTaBICHHS
nHpopMaIuu.

Kparkue Teopernyeckue cBeieHUSA:
TectupoBaHue «4epHOro SIMIMKa» — 3TO METOJ TECTUPOBAHUS (PYHKIIMOHAIBHOTO MOBEICHUS
00BeKTa (IPOrpaMMHON CHCTEMBI) C TOYKHU 3PEHUS BHEIITHETO MHUPA.
OcHOBHast 3ajaya TECTUPOBIIMKA JUIsI JI@HHOIO METOAAa TECTHPOBAHUS COCTOMT B
MOCJIeIOBATEIBHOM MPOBEPKE COOTBETCTBUS IMOBEACHHUS CUCTEMbI TpeboBanusM. Kpome Toro,
TECTHPOBIIMUK JIOJDKEH MPOBEPUTHh PabOTy CUCTEMbI B KPUTHYECKUX CUTyalUsIX — B cilydae
M0JIa4M HEBEPHBIX BXOJHBIX 3HAUYCHUH. B maeanbHON cUTyannu Bce BapHAHTHI KPUTHUYECKUX
CUTyallul JIOJDKHBI OBITh ONHCAHBI B TPEOOBAHUSAX HA CHUCTEMY, U TECTHPOBIIUKY OCTAETCS
TOJIKO TIPUIAYMBIBATh KOHKPETHBIE MPOBEPKU ITHUX TpeOoBanmid. OnHAKO HA caMoOM Jeje B
pe3yibTare TECTUPOBaHUS OOBIYHO BBISBISIOTCS CIEIYIOIIUE TPOOIEMbI CUCTEMBI:

* IOBEJICHUE CUCTEMBI HE COOTBETCTBYET TPEOOBAHUSM;

* B CUTYyalUsiX, HE MPEAYCMOTPEHHBIX TPeOOBAHUSAMH, CUCTEMa BeJeT ceOs HeaJeKBaTHO

(mpu PTOM TOJ HEaJEeKBATHBIM TIOBEJICHUEM MOXET IOHHUMAThCsS KaK MOJHBIH Kpax

CHCTEMBI, TaK U BOOOIIE JII000e MOBEICHNE, HE OITMCAHHOE B TPEOOBAHUSX).
B nepBoM ciiydae 0ObIYHO TpeOyIOTCSI M3MEHEHHs IPOrpaMMHOrO KoJa, ropasfo pexe —
u3MeHeHuss TpeOoBaHuil. l3MeHeHune TpeOoBaHMII MoOXeT moOTpeboBaTbcs H3-3a MX
MIPOTHBOPEYMBOCTH (HECKOJBKO Pa3HBIX TPEOOBAHHI ONHCHIBAIOT pa3HbIE MOJEIN MOBEICHHS
CHCTEMBI B OJIHOM M TOM K€ CUTYyalluu) WK HEKOPPEKTHOCTH (TpeOoBaHMUS HE COOTBETCTBYIOT
NeHCTBUTEIBLHOCTH).
Bo BTOpOM ciyyae 01HO3HAUHO TPEOYIOTCS U3MEHEHUS TpeOOBaHMM BBUY MX HEMOJIHOTH — B
TpeOOBaHUAX SBHO HE YUTCHA CHTYaIlWsl, IPUBOIAIAS K HEAJEKBATHOMY TTOBEJICHHIO CUCTEMBI.

MeToabl «4epHOTO SIUKa» 00eCIeUnBaIOT:

* SKBUBAJICHTHOE pa30uEeHUE;

¢ aHaJIu3 I'paHUYIHBIX 3Ha‘IeHHI>'I;

* QaHAJIN3 TPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H;

* IPEATNOIOKEHHE 00 OIINOKE.
DOKBHUBAJICHTHOE pa30MEeHUE COCTOUT B pa30MEHUHU BXOIHOH OOJIACTH JaHHBIX MPOTPaMMBl Ha
KOHE€YHOC€ 4YHCJIO KJIAaCCOB DJOKBUBAJICHTHOCTH Tak, 4TOOBI Ka)K)ILIﬁ TECT, ﬂBH?IIOI].[HfICH
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MPEJCTaBUTEIIEM HEKOTOPOro Kiacca, ObLI SKBHUBAJCHTEH IOOOMY APYroMy TECTY 3TOTO
kiacca. Kiaccel SKBHBAJIEHTHOCTH BBLACISAIOTCS IyTeM IepeOopa BXOAHBIX YCIOBUH H
pa3bueHus ux Ha 1Be (wim Oonee) Tpymmbl. [IpW 3TOM pa3nUYarOT [Ba THIA KIACCOB
SKBUBAJICHTHOCTU: IPABWIBHBIC, 3aJAlOlIUE€ BXOJHBIE JIaHHBIE JUI1 IPOrpaMMbl, H
HEIPAaBWIbHbIE, OCHOBAHHbIE HA 33JJaHUU OLIMOOYHBIX BXOJHBIX 3HaueHUil. PazpaboTka TecToB
METOZIOM SKBHMBAJIEHTHOIO pa30MEeHUs OCYIIECTBISIETCS B JIBa 3Tala: BBIJCICHHE KJIAcCOB
HKBHUBAJICHTHOCTH U TOCTpOCHHE TecTOB. IIpyM MOCTpOEHHMH TECTOB, OCHOBAHHBIX Ha BBIOOpE
BXOJHBIX JIaHHBIX, IIPOBOAMTCA CHUMBOJMYECKOE BBINOJHEHUE IporpaMMbl. OnHa U3 Lesew,
KOTOpast CTOUT Mepe] pa3pabOTYMKOM TECTOB — COKpAIlEHHE KOJIMYECTBA TECTOB, YTOOBI
YIIOXKHUTBCS B aJEKBATHBIE CPOKM TECTUPOBAHHUSA, HO IPHU 3TOM HE IPOIYCTUTH CEPHE3HBIX
omnOoK. VIMeHHO Ui STHUX LeJeld WCHOJb3yeTCsl TEeXHHKAa pa3OMeHHs Ha KJacChl
SKBHUBAJIEHTHOCTH, KOTOpas M 3aK/IIOYaeTcs B pa30MEHUMH BCEro Habopa TECTOB Ha KJIacChl
SKBUBAJIECHTHOCTH C ITOCIEAYIOIUM COKPALIEHUEM YUCIIA TECTOB.

AHanu3 TIpaHUYHBIX 3HAYEHMH — 3TO IpoBepka OMMOOK Ha TIpaHUIAX KJIacCOB
OKBUBAJICHTHOCTH. ECIM TEeXHUMKAa aHalM3a KJIacCOB 3KBUBAJICHTHOCTH OPUEHTUPOBAHA HA
TECTOBOE MOKPBITHE, TO ITa TEXHUKA OCHOBaHA Ha puckax. OHa OCHOBBIBAETCS HA HJIEE O TOM,
9TO TMporpaMmMa MOXKET «HaTh cOoil» B 00NACTH TPaHUYHBIX 3HAYCHHH, TOCKOJIBKY IPH
pa3paboTke 60JbIIOE YUCIIO TPOOJIEeM BO3HUKAET UMEHHO Ha IPaHUIaX BXOAHBIX IEPEMEHHBIX.
Jlasxe eciii SKBHUBAJICHTHBIE KJIAacChl HAaWIEHbl NMPAaBUJIBHO, TO I'PAHUYHbBIE 3HAUYEHHUS MOTYT
ObITh OLIMOOYHO OTHECEHbI K JApyromMy kiaccy. D((eKTHBHOE NPUMEHEHUE ITON TEXHUKU
3aBUCHUT OT CIHOCOOHOCTH INPaBUJIBHO BBIIEIUTH KJIACCHI HKBUBAJIEHTHOCTU M 3aT€M BbIOpaTh
TECTBI [yl IPOBEPKU IPAHHULL ITUX KJIACCOB.

AHanu3 NpUYUHHO-CIIEACTBEHHBIX CBA3EH MPOUCXOAUT cienyromuM odpasoM. Crenupukanus
pa3buBaercst Ha paboume ydacTku. B crneundukanuum onpenensercss MHOXKECTBO NMPUYUH U
cleacTBUM  (MOJ NPUYMHOM TOHUMAETCs OTAEIbHOE BXOJHOE YCIOBUE WIM KJace
SKBUBAJIEHTHOCTH, CJIEACTBUE IPEICTaBIseT cOO0I BBIXOJHOE YCIOBHE MM IpeoOpa3oBaHHe
cucrembl). Ha ocHOBe aHamm3a CEMAHTUYECKOTO COJCpIKAHUS CHENU(UKAIUN CTPOUTCS
TabMuIla HWCTMHHOCTH, B KOTOPOH IIOCIIEIOBAaTENIbHO IEpeOUpaOTCsl  BCEBO3MOKHBIE
KOMOMHAIlMM TPUYMH M ONPEAENAIOTCS CIEACTBUS U1 KaXJ0l KOMOMHALMKM TPUYMH.
HenocraTkom 3T0r0 noaxoza sBiIeTcs I0X0€ UCCIEA0BAHNE TPAHUYHBIX YCIOBUM.
[Ipennonoxenue 06 ommOKe B 3HAUUTEIBHOW CTENEHU OCHOBAHO Ha MHTYUIMU. OCHOBHas
ujes MEeTOoa COCTOUT B TOM, YTOOBI COCTaBUThH CIIMCOK, KOTOPBIM MEpedyucisieT BO3MOXKHbIE
OLIMOKM M CHUTYyallUH, B KOTOPBIX 3TU OLIMOKU MOIJM IposiBUThes. Ilocie sToro Ha ocHOBe
CIIMCKA COCTaBJISIIOTCS TECTBHI.

Bo BpeMs NOArOTOBKM K TECTUPOBAHUIO METOJOM «UEPHOIO SILIHKa» CTPOSTCS TaOJIMIIbI
yCIOBUH, TPUYMHHO-CIIEACTBEHHBbIE rpadpl u  obmactu  pa3ouBku. Kpome Toro,
MIO/IFOTABIIMBAIOTCS TECTOBBIE HAOOPHI, YUUTHIBAIOLIME TAPAMETPBI U YCIOBUS CPEbl, KOTOPHIE
BJIMSIIOT Ha MOBEIeHUE (PYHKIUI.

3aganue:

[Tycth HEOOXOAMMO BBINOJHUTH TECTUPOBAHHME IMPOrPAMMBbl, ONpPENENSIONEH TOUKY
IepecedyeHnsl JIByX MpsAMBIX Ha IUIOCKOCTH. [lomyTHO, OHa JODKHA  ONpPEAENAThH
MapaJuIeIbHOCTD IPSIMOM OJHOM UX OCEM KOOpAUHAT.

B ocHOBe mporpamMmel JIEKUT PELICHUE CHCTEMBI JIMHENHBIX YPAaBHEHHI:

Ax+By=CuDx+Ey=F.

1. Hcnons3ys MeTod JKBHUBAJEHTHBIX pa30MeHHil, Toay4aeMm JJs  BceX
KOA(PHUIMEHTOB OJWH MPABUIIBHBIN KJIACC 3KBUBAJIEHTHOCTU (KO3()(UIIMEHT - BellecTBEHHOE
YUCJIO) U OAWH HENPaBWIbHBIA (KO3(PUIIMEHT - He BemecTBeHHOe unciio). OTKyla MOXKHO
MPEIJIOKUTD 7 TECTOB:

® [00YEePETHO KAXKIBINA U3 KOA(P(GUIIMEHTOB - HE BEILIECTBEHHOE YHCIIO.

2. ITo meToy rpaHUYHBIX YCJIOBMHIi:

MO)XHO CUMTaTh, 4YTO JUIsl MCXOJHBIX JAHHBIX T'PAHUYHBIE YCJIOBHSI OTCYTCTBYIOT
(k03 purrienTs! - ";100bIe"; BEIIECTBEHHBIE YUCIIA);
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AJI1 pe3yJIbTaTOB - MOJYy4acM, YTO BO3MOJXHBI BAPUAHTLI: CAWHCTBCHHOC PCHICHUC,
MPSIMBIE CITMBAIOTCST (MHOXKECTBO PEIICHUI), MPsSMbIE MapajuieIbHbl (OTCYTCTBUE PEIICHUN).
CrenoBarenbHO, MOKHO MIPEUIOKUTH TECTHI, C PE3yJIbTaTaMU BHYTPH 00JIacTu:

IHopsiiok BbINOJIHEHHS PA0OTHI
— CocTaBUTbh MaTEMaTHYECKYIO MOJIEIb 3a/Ja4H.
— BriOpath 1 0600cHOBaTh HanOoJIee PAIMOHATLHBIA METO]T PEIICHUS 3aa4H;
— Pa3paborars anropuT™ A penieHus 3a1a4u.
— Hamnucars u oTnaauts nporpammy.
dopma npeaocTaBieHuss pe3yJibTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHYECKOE COJIepKaHHWE Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOesoB,
yMeHHsI cpOPMHUPOBaAHBI, BCE MPEIyCMOTPEHHbBIE POrpaMMoii yueOHbIe 3a/laHUsI BHIMOJIHEHBI,
KauyeCTBO WX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUIECKOE COAepkKaHHEe Kypca OCBOEHO MOJHOCTHIO, Oe3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPCHHBIC IPOTPaAMMON
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPbIE BUJIbI 33/1aHUI BBIMIOJIHEHBI C OIIHOKAMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJICpKAHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOrpaMMoOii
oOydeHUs y4eOHBIX 3aJ[aHUI BBITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIMOKH.

—«HeynoBieTBOpUTENLHO» - TEOPETUYECKOE COJep)KaHHE Kypca HE OCBOECHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aaHMs COACpKAT rpyObIe
OIIHOKH.

JlaGopaTopHoe 3ansitue Ne 5,6,7,8,9,10, 11,12, 13, 14. Moay/ibHOe TeCTHPOBaHHE
Hean padoTbI:
—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3pabOTKU IMPOrpaMMHBIX MOjyJedl B
COOTBETCTBHH C TEXHHUECKUM 3a/I1aHUEM;

—  BpmonnaATts OTJIAJKY MIPOTPaMMHBIX MoAayJen c HCIOJIb30BAHUEM
CHELMAIU3UPOBAHHBIX IPOTPAMMHBIX CPEJCTB;

BreimonHaTh TECTUPOBAHUC IPOTPAMMHBIX MOI[y.]'IGfI;
- OCYH_IGCTBJ'IHTI) pe(baKTOpI/IHl" " OIITUMU3AIHIO ITPOTrPaMMHOTO KOa.

Boinosinus padorty, Bel Oynere:
ymembo:
— VY3. BeINOAHATE 0TNIA/IKY U TECTUPOBAHUE IIPOTPAMMBbI Ha YPOBHE MOJYJIS;
— V5. YMeTb BBINONHATS ONTUMU3ALHUIO U peaKTOPHHT IPOTrPaMMHOI0 KOJIa;
—  ¥Y6. OdopmMiaATh JOKYMEHTAIMIO HAa IPOTPaMMHBIE CPECTBA.

— V8. [IIpuMeHAT, HWHCTPYMEHTAJIbHBIE CpPEACTBA  OTJAJAKH  MPOTrPAMMHOTO
o0ecrieueHusl.

— V9. PaboraTh ¢ cucTeMOi KOHTPOJISI BEPCUH.

MarepunanbHoe obecnieyeHue:

— MpynbTuMenuiiHple  CpeicTBa  XpaHEHUs, Iepedauyd U IpeICTaBJICHUS
nH(pOpMaLINU.
Kparkue Teopernyeckue CBeieHUS:
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3amanmue:

— UM3yunutb 0CHOBBI pa3pabOTKH MOIYIbHBIX TECTOB

— Tomyunts HaBBIKM paboTHI co cpenctBamu TectupoBanust Unit Testing Frameworkor
Microsoft, NUnit.

— MW3yuuts cpepctBa TecTHpoBaHus, qocTymHble B VisualStudio—Unit TestingFramework,
NUnit. omyckaercsi HCMHOJNb30BaHWE AJIbTCPHATUBHBIX CPEACTB  (HEOOXOIMMO
COIJIaCOBATh C MPEIOJIaBATEIEM).

— Pa3paborars HabOp unit-TecTOB [ ANTOPUTMA B COOTBETCTBUU C HOMEPOM BapHaHTA.

— PeanuzoBarh anroputM B COOTBETCTBUM C HOMEPOM BapHaHTa Ha JIOOOM S3bIKE,
noaaepxkuBaemMoM 1iatopmoit .NET. Hcronp3oBaHue Npyrux s3bIKOB HEOOXOIUMO
3apaHee coracoBarh ¢ IPErnoaaBaTeeM.

— OOGecneunTh MaKCUMAIbHO BO3MOXKHOE MOKPBITHE KO TECTaMH.

— IIponemoncrpupoBath: Paboraroiyto ¢yHKIIMOHAILHOCTh B COOTBETCTBUU C 33JJaHUEM;
[Tpoxoasiye unit-TeCThI.

[Ipu peanuzanuu anropurMa HEOOXOJUMO YUUTHIBATH CIEAYIOIIHE TPEOOBAHUS:

— OObem Habopa gaHHBIX —He MeHee 500 MIJIJTHOHOB 3JIEMEHTOB.
— TIloTpebnsiemple aNrOpUTMOM HCTOYHHMKH JAHHBIX 3aalOTCs MHTepdeiicom
IEnumerable<T>.
— Pesynbrat paboTel anroputma npenacrasieH uurepdeiicom [Enumerable<T>.
— TlapameTrpusyeMbie yCIOBHS IS alTOPUTMa 3a1ar0Tcs neneratamu Func<T, bool>.
— Ilpu 3amwure HeE0OXOIUMO MPOJAEMOHCTPUPOBATH IMOHUMAHHE PEATHM30BAHHOTO
aNropuT™Ma
B KayecTBe CIPABOYHBIX MaTepuasoB Ipearaercs Habop CTaTei:
http://msdn.microsoft.com/ru-ru/library/dd264975.aspx
IMopsiiok BbINOJIHEHUS PAdOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJIEIb 3a/1a4H.
Br16paTh 1 0600cHOBaTH HanOoJIee palliOHANIBHBIN METO/1 PEIlICHNUs 3a1auH;
- Pa3paborate anropuT™ A penieHus 3a1a4u.
- Hanwmcats 1 0TaAUTh IpOrpamMmy.
dopma npegocTaBieHUs pe3yJbTaTa
— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUusl cpOPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoi yueOHbIE 3a7aHUsl BHIIOJIHEHHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6e3 mpobenos,
HEKOTOpble yMEHHs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrPaMMOi
yueOHbIe 3aJJaHHsl BBITTOJIHEHbI, HEKOTOPBIE BU/IBI 3a/IaHUH BBIMOJHEHBI C OIIUOKaMHU.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepraJioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOil
oOyueHusi y4eOHBIX 3aJaHUl BBINOJIHEHO, HEKOTOPbIE M3 BBIMOJIHEHHBIX 3a/laHuil colepkar
OIITUOKHU.

—«HeynoBieTBopuTENbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOX0oIMMBbIe YMEHHs He c(hOPMHUPOBaHBI, BHINOJIHEHHbIE YUEOHbIE 3aJaHUs COJEpKaT rpyObie
OIITUOKHU.

JlaGopaTopHoe 3ansitue Nel5,16,17,18,19,20,21,22,23. UHTerpannoHHoOe TeCTUPOBAHUE
eab padoThi:
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—  Hayuutbcs ¢opmupoBaTh aIropuTMbl pa3pabOTKM MPOTPaMMHBIX MOAayJed B
COOTBETCTBUU C TEXHUYECKHUM 3aJaHUEM;

Beinonnate OTJIAJKY IIPOTPaMMHBIX MOAyJIen c HCI0JIb30BAHUEM
CIELMATIU3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

—  BBINOAHATH TECTUPOBAHKE IPOrPAMMHBIX MOJYJIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMH3AINIO IPOTPAMMHOTO KOJa.

Boinosinus padorty, Bl Oynere:
ymemb:
— V3. BeINOAHATH OTJIAJIKYy U TECTUPOBAHUE IIPOIPaMMBbl Ha YPOBHE MOAYJIS;
— V5. YMeTb BBINONHATS ONTHMU3ALKUIO U peaKTOPHHT MPOTPaMMHOTO KOJ1a;
—  ¥Y6. OdopMiATh JOKYMEHTAIMIO HAa IPOTPAMMHBIE CPEACTBA.

— V8. [IlpumeHATH HHCTPYMCHTAJbHBIC CpPEJACTBA  OTJAJAKH  MPOTrPAMMHOIO
oOecrieueHusl.

— V9. PaboraTh C cucTeMOM KOHTPOJIS BEPCUH.

MarepuajbHoe obecnedyeHne:
— MynbsTHMeIMITHBIE CPECTBA XPAaHEHHUS, TIEPEIavy U PEICTABICHUS
3ananne:
[lpoBecTH WHTErpallMOHHOE TECTHPOBAHHE IPOTPAMMBI, OCYLICCTBIISIONICH BBIYHCICHHE
CUCTEMBI (QYHKIUH.

1. Bce cocraBmsronme cucteMy (GYHKIUHM, KaKk TPUTOHOMETPHYECKHE, TaK U
norapupMHUUECKUE, JOJDKHBI OBITh BBIpaXKEHBI Yepe3 0a3oBbIE (TPUTOHOMETPHUYECKAs
3aBUCHT OT BaPHAHTA; JIorapu(pMHUYECKas - HATypaJIbHbII Jorapupm).

2. CTpyKTypa NpHIOXKEHHS, TECTHUPYEMOTO B paMKax J1adopaTopHOW paloThl, JOJDKHA
BRITVISICTh  CIEAyIOIMM  oOpasoM  (mpuMep — mpuBenaéH  Juii  0a3oBoi
TPUTOHOMETPHUECKON (DYHKIIHHU Sin(X)):

Cucrema dymxumi

Apyrue

TPUIOHOMETpUYeCKne
PyHKUNM Apyrue

peanviaumn

norapwndmos

Cos{x)

sin(x) In(x)

< 3aB8MCUMMOCTL MOAYNER

3. O6e “6azoBbie”’PpyHKIHH (B MpUMepe BbIIe - sin(X) U In(X)) TOMKHBI OBITh peaTu30BaHBI
MpU  TIOMOIIM PAa3JIOKEHUsT B psAJ C 3aJaBaeMOM  IOTPENTHOCThIO.  Mcrmonp30BaTh
TPUTOHOMETpUYECKHe / IJorapupMudeckue mpeodpazoBaHusl Uig YHOpOUIeHHUs GYHKIUH
SATIPEILEHO. ns KAXJIOT'O Moaysst TOJDKHBI OBITH peau30BaHbl TAOJMYHBIC 3arTyIIKH.
IIpu »sToM, HEoOXOOWMO HaWTH O00JAaCTh JOMYCTUMBIX 3HAYeHWH QyHKUUNA, H, TpH
HEO0OXO0IMMOCTH, ONIPEACTUTH B3aHMO3aBUCUMBIC TOUKH B MOTYJISX.
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4. Pa3paboTaHHOE NPUIOKEHUE JODKHO TO3BOJIATH BHIBOJUTH 3HAYECHUS, BbIIaBAEMOE JTIOOBIM
MOJyJIeM CHUCTeMBbI, B (aitn Buma «X, PesynapraTel Momyns (X)», MO3BOJISIONIEE MPOU3BOIBLHO
MEHSTh LIar HapamuBanus X. Pa3aenurens B (aiiie MOXKHO MCIIOIB30BaTh MPON3BOIBHBIMN.
[Topsnox BeINONMHEHUS PAaOOTHI:

1. Pa3paboTath npuiioxKeHne, pyKoBOACTBYSICh IPUBEIEHHBIMH BbIIIE TPABHIIAMH.

2.C nomomrsto JUNIT4 pazpaboTaTh TECTOBOE MOKPHITHE CUCTEMbI (DYHKIIMKA, TPOBEIS aHATU3
SKBHBAJICHTHOCTHA W YYUTHIBasi OCOOCHHOCTH cucTeMbl (pyHKIuU. Jlyig aHanu3a 0COOCHHOCTEH
cucteMbl (YHKIMH W COCTaBISIOIIMX €€ YacTel MOXHO  HCIIOJIb30BaTh  CalT
https://www.wolframalpha.com/.

3. Cobpatp mpuiiokeHue, cocrosuiee u3 3arnymek. [IpoBectu uHTerpanuo npuioxeHus mno 1
MOJIyJII0, C 0OOCHOBAaHMEM CTPATErMM MHTETPALMU, IPOBEIEHNEM MHTETPALMOHHBIX TECTOB M
KOHTPOJIEM T€CTOBOT'O MOKPBITUSI CUCTEMbI (DYHKIIHIA.

1.1 Cucrema ypaBHeHUH

4 / > 2
( ( (('n”.l‘l‘ ) S(‘("_r)] ) {cot{x)—cos(z))

tan —

3
([lhui “ogw0(z)) ) - log, (x) if >0

loga(x)

\
2  Bumoanenmne

2.1 [Inarpamma K1accon
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2.2 Oumncanmne TECTOBOIO NOKPLITHA

((lr-,{,“-‘) .«,:i):) —{cot(z)-conlz))

if z<0

i £

A~ Sl t

DyHKuHE nCPHOANIBAR, OupcacacHa wa — 5 < r — 2vm < ()
Kpecauc Toux:

r<xr<l

r=-1L5T8,y=10

r= -2 1904,y = 01202

r=-23197,y=10

W<r<w

r=—-4713,y=0

N
({lm:_t log.uiz)) ) lOg-_a(J') if 250

logslz)
D<xr<ld
r=0,y= NaN

z=1,y= NaN
l<r<o

—~ -~ - - s ~ - ~
2 ' Tumitariyviem dots (»v
1h}
1}
|
ey
o
|
13
1)
La - . . ‘ - - ‘
’ o ’ 4 ) 4 |} 0

BriBoab1

B xonme nanHoO#l naGoparopHoi pa®oThl ObUIM TMOJydyeHbI HaBBIKM paspabotku [IO ¢
UCIOJIb30BAHUEM MHTETPALIMOHHOTO TECTUPOBAHUS
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IHopsiok BbINOJIHEHUS PA0OTHI
CocTaBUTh MAaTEMaTHYECKYIO MOJIEIH 3aJa4H.
Bri6pats 1 000cHOBaTH HanOOJIee pallMOHABHBIN METO/I PEIICHUS 3a]a4H,
— Pa3paboraTs aropuT™ IS pelIcHHs 3a/1a4u.
— Hamnucars u oTnaauts nporpammy.
dopma npeaocTaBjieHuss pe3yJibTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHUs cpOpMHUPOBaAHBI, BCE MPEyCMOTPEHHbBIE MPOrpaMMoi yueOHbIE 3aJaHUs BBIOIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUUECKOe COepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOphIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
yueOHbIe 3aJJaHUs BBIIIOJIHEHbI, HEKOTOPbIE BUJIbI 33/IaHUI BBIMIOTHEHBI C OIIHOKAMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAaHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX HPOrpaMMoOii
oOydeHUs y9eOHBIX 3aJJaHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJEpIKaT
OIIHOKH.

—«HeynoBaeTBOPUTEILHO» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOCHO,
HE0OX0IMMBbIC YMEHHS HE c(DOPMHUPOBAHBI, BHINIOJTHCHHBIC YICOHBIC 3aJaHMsI COACPKAT TPyObIe
OLINOKH.

Tema 1.2.2 /lokyMeHTHPOBaHHE
JladopaTopHoe 3ansitue Ne24,25,26,27,28,29,30,31,32,33. OdopmiieHre TOKYMEHTAMU HA
MPOrpaMMHBI€ CPEACTBA C HCNOJIL30BAHNEM HHCTPYMEHTAJIbHBIX CPEICTB
Hean padoTbi:
- Hayuntbcss (opMupoBaTh alropuT™Mbl pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B

COOTBETCTBHH C TEXHHUYECKHM 3aJaHHUEM;

Beimonaate OTJIAJIKY MIPOrPAMMHBIX MoAayJen c HCIIOJIb30BAHUEM
CHCIII/I&J'II/IEII/IpOBaHHBIX HpOTpaMMHLIX CpeI[CTB;
- BBINONHATE TECTUPOBaHKUE POTPAMMHBIX MOYJICH;
— OcytiecTBIATh pe(hakTOPUHT U ONTHMHU3ALUIO TIPOTPAMMHOTO KOJIa.

Boinosinus padorty, Bel Oynere:
ymemb:
— V3. BeINOAHATH OTJIAJIKY U TECTUPOBAHUE IPOrPaMMBbl Ha YPOBHE MOAYJIS;
— V5. YMeTb BBINOIHATS ONTUMU3ALUIO U peaKkTOPUHT POTrPaMMHOI0 KOJ1a;
—  ¥V6. OdopMiaTh JOKYMEHTAIMIO HAa IPOTPaMMHBIE CPECTBA.
— V8. [IlpumeHATP HHCTPYMEHTAIBHBIE CpPEACTBA OTIAAKHM  MPOrPaMMHOIO
o0ecreyeHusl.
— V9. PaboraTh Cc cucTeMOi KOHTPOJISI BEPCUH.

MarepunanbHoe obecnieyeHue:
— MpynbTUMenuiiHble  CpeiCcTBa  XpaHEHUs, IMepefauyd W IPeICTaBJICHUS
nH(pOpMaLIHU.
Kparkue Teopernyeckue cBeieHUSA:
Buel nporpaMMHBIX TOKYMEHTOB
JIOKyMEHTUpPOBaHHE POTPAMMHOTO 00eCIIeUeHHs OCYIIECTBISIETCS B COOTBETCTBUM ¢ EnnHoMN
cuctemoit mporpammuoit fokymeHTaruu (FOCT 19.XXX). TOCT 19.101—77 coaep>XuT BUABI
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MIPOTPaMMHBIX JTOKYMEHTOB JUIsSl IPOTPAMMHOTO 00eCieueH sl pa3InYHbIX TUIOB. B taHHOM
I'OCTe nepeuncneHbl JOKYMEHTBI CIEAYIOMNX TUIIOB:

* cneyughuxkayus NOIDKHA COJACPKATh MEPEYeHb M KPATKOE ONMUCAHWE HAa3HAYCHUS BCEX
¢aitnoB nporpaMmMHOro obecrieueHusi, B TOM 4ucie u (aiioB TOKyMEHTAllUd Ha HETo, U
ABIISICTCA 0053aTENILHOM JJIsi MPOTPAMMHBIX CHUCTEM, a TaK)Ke€ MX KOMIIOHEHTOB, UMEIOIIUX
CaMOCTOSITENIbHOE IPUMEHEHHE;

* sedomocmu depacamerel noOIuHHUKo8 (Kol Buaa JokymeHTa — 05) JoJKHA cofepKaTh
CIHUCOK MpPEANpHUATHI, Ha KOTOPBIX XPaHATCS MOAJUHHHUKU MPOTPAMMHBIX JOKYMEHTOB.
Heo6xoauMocTh 3TOro JOKyMEHTa OIpEIelsieTcsl Ha dTarne pa3padOTKU U yTBEP)KICHHUS
TEXHUYECKOr0 3aJaHusl TOJIBKO JUIA MPOrpaMMHOTO OOECleYeHHs] CO  CII0KHOMN
ApPXUTEKTYpOil;

* mexcm npozpammsl (KO BUa JOKYMeHTa — 12) TOJKEH coJepKaTh TEKCT MPOTrpaMMbl ¢
HEOOXOMMBIMA KOMMEHTapusiMu. HeoOXoAMMOCTh 3TOr0 JOKYMEHTa OIpeaeliseTcsl Ha
sTane pa3paboTKU U YTBEPXKIECHUS TEXHUYECKOTO 3a/1aHNUS;

* onucanue npoepammuvl (KoJ BUAa JOKyMeHTa — 13) IOJDKHO cOAepKaTh CBEIACHUS O
JIOTUYECKOW CTPYKType U (YHKIMOHMPOBAHHM MporpamMmbl. HeoOXoAMMOCTh AaHHOTO
JOKYMEHTa TaKKe ONpeAessieTcss Ha JTane pa3paboTKH M YTBEP)KICHHS TEXHHUYECKOTO
3aJlaHus;

* 8EOOMOCMb IKCHIYAMAYUOHHLIX O00KYyMeHmose (KoI BHAAa NoKyMeHTa — 20) qoiDKHA
COJIep’KaTh TMEpeUYeHb HKCIUTyaTAal[MOHHBIX JOKYMEHTOB Ha Mporpammy, K KOTOPBIM
OTHOCSTCS AOKyMeHThI ¢ komamu 30, 31, 32, 33, 34, 35, 46. HeoOXoauMOCTh 3TOTO
JOKYMEHTa TaKXe OINpeAeNseTcss Ha dTamne pa3pabdoTKU U YTBEPXKIEHUS TEXHHUYECKOTO
3aJJaHuUS;

* popmynap (kon Buaa gokymeHnTa — 30) TOIDKEH CoJepKaTh OCHOBHBIE XapaKTEPUCTUKU
MIPOrPaMMHOTO 0OecrieueH!s], KOMIUIEKTHOCTh M CBEICHUS 00 SKCIUTyaTallui MPOTPaMMBbL;

* onucanue npumenenus (KOJ BUIa JOKyMeHTa — 31) JOIKHO colep>KaTh CBEICHHUS O
HA3HAYEHUH MTPOrPAMMHOTO 00eCTIeUeHHs, 00JIACTH PUMEHEHUS, TPUMEHSIEMBIX METO/1aX,
KJIacCe pelIaeMbIX 3a/1ay, OTPAaHUYCHUSX IS TPUMEHEHHUs, MUHUMAIIbHON KOH(UTyparun
TEXHUYECKHUX CPEJICTB;

* PYKOBOOCMBO CUCMEMHO20 npozpammucma (KOJ BUAAa JTOKYMEHTa — 32) JOJKHO
CoZiepKaTh CBENEHUS ISl MPOBEPKH, obOecreueHUs (QPYHKIMOHUPOBAHHS W HACTPONKH
MIPOrpaMMBbI Ha YCIIOBUSI KOHKPETHOTO IPUMEHEHUS;

* PYK080OCmE0 npoepammucma (Ko BUAa T0OKyMeHTa — 33) JOJKHO COJep KaTh CBEIACHUS
JUISL OKCILTyaTalliy MPOTPaMMHOT0 00ecreueHus,

* pykoeoocmeo onepamopa (KoA BUIa TOKyMeHTa — 34) COAEPKHUT CBEISHUS s
obecrieyeHus: MpoLeaAypbl OOLIEHHs OnepaTopa ¢ BBIYUCIUTENBHOM CHUCTEMOH B Ipolecce
BBITIOJTHEHUS IIPOTPAMMBI;

* onucanue szvika (KOI BHIA JOKyMeHTa — 35) — ONMUCAHUE CHHTAKCHCA M CEMAHTHKH
SI3BIKA TPOTPAMMEI;

* PYKOBOOCMB0 NO MexHu14eckomy oocayscueanuio (Ko Buaa ToKyMeHTa — 46) COAEepKUT
CBEIIEHUS JUTSI TPUMEHEHHSI TPOTPaMMBI TIPH 00CTY)KHBAHUN TEXHHUECKUX CPEICTB.
3aganme:

1. Hammcateh ¥ox TporpamMMm JUIsl peHICHHs TIIOCTAaBJICHHOW 3ala4d Ha  s3BIKE
MPOrpaMMHUPOBAHHUS, BEIOPAHHOM Ha 3Tare CKU3HOTO MPOEKTUPOBAHUS.

2. OTiaguTh TPOrpaMMHBIN MOJTYJIb.

3. [lomyuuTs pe3yabTaThl pabOTHI.

4. OdopMHUTh TOKYMEHTAIUIO K pa3paboTaHHOMY ITPOTPAMMHOMY OOECTICYCHHIO.

ITopsinok BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTHIECKYIO MOJIEIb 3a/1a4H.

— BriOpats 1 060cHOBaTh HaMOOJIEE PAIIMOHATBHBIN METO/T PEIICHHUS 3a1a4H;
- Pa3paborate anroput™m A penieHus 3a1auu.

— Hamnucars u oTnaauts nporpammy.
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dopma npenocTraBiieHNus pe3yJibTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHYECKOE COJIEP)KaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOeioB,
yMeHHs chOpMHUPOBaAHBI, BCE TIPEIYCMOTPEHHBIE MPOTpaMMOi yueOHbIE 3aJJaH¥s BBITOJHCHEI,
Ka4yeCTBO UX BBLITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0po1I0» - TEOPETHUECKOE COACpKAHUE Kypca OCBOEHO IMOJIHOCThIO, 0e3 mpoOeoB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOrPaMMOi
ydeOHBbIE 3aJJaHUs BBITTOJTHEHBI, HEKOTOPHIC BUJIbI 3aJaHUH BBITIOJHEHBI C OIITHOKAMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
pOOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MarepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX ITPOrPaMMOM
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHCHO, HEKOTOPHIC M3 BBIMOJIHCHHBIX 3aJIaHUN COJIEepIKaT
OIIIMOKH.

—«HeynoBieTBOpUTENHLHO» - TEOPETUUYECKOE COJEp)KaHHE Kypca HE OCBOECHO,
He0OX0IMMBbIC YMEHHS HE c(DOPMHUPOBAHBI, BEITIOJTHEHHBIC YUCOHBIC 3aJaHUs COJIEPIKAT TPyObIe
OIIIMOKH.
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M/IK.01.03 Pa3padoTka MOOMIbHBIX NPHJIOKEHHU I

Tema 1.3.1 OcHoBHBIE IIATGOPMBI U A3BIKH Pa3pad0TKH MOOMIbHBIX PUJIOKEHHU I
JlabGoparopnoe 3ansaTueNe 1,2,3,4,5 YcranHoBKa MHCTPYMEHTAPHUS U HACTPOMKA cpebl
AJis1 pa3padoTKH MOOMJILHBIX NPHJI0KEHUH
esan padoThi:

—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3pabOTKM MPOrPaMMHBIX MOAyJeH B
COOTBETCTBUH C TEXHHUUYECKUM 3a/I1aHUEM;

—  Pa3pabarsiBaTh mporpaMMHbIE MOJYJIH B COOTBETCTBUH C TEXHUYECKUM 33aHUEM,

—  BemonnaTs OTIAAKY IIPOrpPaMMHBIX MoayJen c HCII0JIb30BaHUEM
CHELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJNICTB;

—  BbInoasATh TECTHPOBaHHUE IPOrPAMMHBIX MOJYJIEH;

—  OcyuecTBasTh pepakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOI0 KOJ1a;

- PazpabaTbiBaTh MOAYJIM IPOTPAMMHOTO 0OecrieueH st st MOOMIIBHBIX IIIaTGOPM.

Brinosinus padorty, Bl Oynere:

ymemb:

— V2. CozaaBatrh nporpamMmy 1o pa3zpadOTaHHOMY alITOPUTMY KaK OTIACIbHBIN MOTYJIb.

— V1. OcymecTBasTh pa3paboTKy KoJa MPOrpaMMHOI0 MOIYJISI Ha sI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;

— VY4, OcymecTBiiaTe pa3pabOTKy KoAa IMPOrpaMMHOIO MOIYJsS COBPEMEHHBIX S3bIKax
MPOTPaMMHUPOBAHUS;

- ¥Y6.0dhopMisaTh TOKyMEHTAIMIO Ha TPOrpaMMHBIE CPEACTBA.

MarepunanbHoe obecnieyeHue:
— MpynbTuMenuiiHble  CpeiCTBa  XpaHEHUs, INepefJauyd U IPEJCTaBJICHUS
uHpOpMaLnH.
3aganue:
1.VYcranoBka u HacTpoiika cpeipl pa3paboTKu
Onucanne NpUIIOKEHUS

— ApXHTEKTypa MPHIOKEHUS

— Monaens «JIuzaitn-XMLy

— HWcnons3yemsie API

— YCTaHOBKa Ha yCTPOMCTBO

— Ortmagka

YcranoBuTh cpeny paspadbotku Eclipse

— http://www.eclipse.org/downloads/

— VYcranosuts JDK — Java Development Kit,
http://www.oracle.com/technetwork/java/javase/downloads/index.html

— Jlns ycranoBku ADT otkpoiite nanens pacmupenus cpeas! (Install NewSoftware), u
3aTeM B MOSBHBIIEMCS] OKHE 100aBbTe HOBBIH myTh - https://dl-
ssl.google.com/android/eclipse/

— Hanee Eclipse BbITOTHUT MOUCK TPeOYEMBIX TaHHBIX, M B BBINAJAIOIIEM CITHCKE BbI
cmoxeTte BbIOpaTh ADT u yctanoButsb ero. Ilocne yctanoBku y Bac nosiButcst AVD
Manager. Ero oxuo 3anyctuts npsimo u3 Eclipse (Window-> Android SDK and AVD
Manager)

— Hacrpoiite Virtual Device

— Ycranosure Bepcun API

Heo6xoanMele 3HaHUS U HABBIKU
— O6mue mpeacrasnerus: 06 OC Android
— 3HAKOMCTBO C MaTepHasoM JieKiuuuNe 2
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— ba3zoBoe 3HaHMe A3bIKa IPOrpaMMHUpPOBaHUs Java
HeoOxonuMble mporpaMMHBIe U alllapaTHbIe CPpeACcTBa

— MK moxg OC Windows (wmu r060i npyroi, noaxossiieid st Android SDK)

—  YcrpoiictBo mox ynpasiearnem Android wim smynsarop Android SDK
O0630p IPUITOKEHUS

— Pacnonoxenue anemenToB ynpasieHus: TabLayout, LinearLayout, RelativeLayout u

GridLayout

— TIlpocreiimue snements! ynpasienus: Button, EditText, TextView

— Cmucok GridView
ApXUTEKTYpa NPUIOKEHUS

OOBIYHO, ecliu MPUJIOKEHHE HE UMEET CIOXKHYI0 CTPYKTYpPY, TO B OJHOM COCTOSHUHU

MPUIIOKEHUS UCTIONB3YETCS TOJIBKO OJUH CTWIb Pa3MeUIeHHus. Mbl pacCMOTPUM MPHIIOKEHHUE,
KOTOPOE COJEPKUT B cebe MHOTO pa3inuHbIX layouts. JIocTHYb 3TOT0, MOKHO IYTEM CO3/AaHUS
B KadecTBe TriaBHOro layout, TabLayout, y koToporo kaxnislii tab mmeer cBOH crmoco0
pa3MeInieHus.
| TabLayout —

e Tabl: -> LinearLayout.

e Tab2: -> RelativeLayout.

e (ITab3: -> GridLayout.
Apxutekrypa Tabl
HHutepdeiic 11 paboThl ¢ AaToi B AHAPOUC
KomnoneHTsI
-TextView - mpocToe TEKCTOBOE I10JIe, B KOTOPOM OYeT OTOOpaKaThCsl TEKYIIAs WA PYyYHYIO
YCTaHOBJICHHAS JaTa.
- Button - knomka, KoTOpas HHULIMUPYET mHosABIeHHE okomka DitaPicker, B koTopom
oroOpakaeTcsi TeKymias aara. B OkHe CTaHIApTHO €CTh KOHTPOJIBI IMO3BOJISIONINE W3MEHUTH
nary.
Apxurektypa Tab2
Hexoropsie Bukersr Ul
1 KoMITOHEHTHI.
-TextView - TeKCTOBOE MoJie 0TOOpaXkaroliee CTaTHYECKYIO HH(DOPMAITHIO.
-EditText - TekcToBOE MOJIE C MOIEPIKKON PEAAKTUPOBAHUSI.
-Button - knonka OK.
-Button - xknonka Cancel.
- Spinner - BeIMaaaroIuii CIUCOK ¢ 00pabOTKON COOBITHS BHIOOPA.
Apxurektypa Tab3
I'padnueckue 0ObeKThl (KAPTUHKHU) pa3MElEHHbIE B BUIE TaOIULIbI
KommoHeHTBI.
-GridView — npencraBieHue, 0ToOpaxaroliee MEMEHThl B IBYMEPHOU CETKE C MOAICPIKKON
BEPTUKAJIBHOTO WM TOPU3OHTAIBHOTO CKpoJia. OJEMEHTHI, accoruupoBanHble ¢ Grid
MpeICTaBICHUEM, JOJDKHBI OBIThH MPEACTaBIeHBI ¢ ToMoIbio ListAdapter.
Huzaita-XML
-TpaguumonHoe pazaenenue koaa (Java) u pecypcon (XML) — nuzaiiHa, CTpOK U T.I1.
-Y100HO ynpaBiiTh pecypcamu
-YrpoleHue JoKaaTu3aiu
-Pazenenne paboThl IporpaMMuUCTa U AU3aiiHEpa
Hcnonbs3yemeie API
Date Picker — BumkeT mo3Bosistoniuii paborath
Co31ath 3TOT BUDKET MOKHO MPH IMOMOIIM KOHCTPYKOpa:
-DatePickerDialog(Context, DatePickerDialog.
-OnDateSetL.istener, Year, Month, Day).
Y CTaHOBHTH JaTy MOKHO TTPH MTOMOIIM 00BEKTa CITyIIaTest
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DatePickerDialog.OnDateSetListener () , KOTOpblii BBI3BIBACTCS BCSKHI pa3, Korua
MOJBb30BaTEeh HAKUMAeT Ha KHOMKY «Set». Peammsys MeTox »SK3emInisipa Cirymatesns
OnDataSet(DataPicker,year, month, day), MbI cMOXeM MOIY4UTh JaHHBIC O aTe U3 BUDKETA U
B JlanbHEHIeM paboTaTh ¢ HUMHU.

Tuesday, December 28,
2010

- - +
Decg 28 2010
|

Kommonersr Tab2

Spinner — 3T0 BWKET MOXOXKHUH Ha BBINAJAIONIMA BHHU3 CIIMCOK, OTOOPAXKAIOIIUN OIUH
AJIEMEHT U TMO3BOJISIONINI BBIOPATh 000N APYroil, Cpen COEP>KUMOT0 PaCKPBIBAIOIIETOCS
CITMCKA.

- Spinner B mporpamme MOXHO CO3JaTh C TOMOIIbIO KOHCTPYKTOPOB:

-Spinner(Context, int mode) — mnapamerp Mode mMo3BoJsAET 3a4aTh CHOCOO OTOOPaKCHHUSI
aemenToB cniucka MODE DIALOG unu MODE_DROPDOWN.

-Spinner(Context context, AttributeSet attrs, int defStyle, int mode).

DneMeHTHl CIIMHHEpa OMpeneistoTes kiaccom Adapter, a 3aTeM NPUCOEIUHSAIOTCS K HEMY C
nomoinkio Metoaa SetAdapter(adapter).

Tab Layout

PaccMoTpeHne CTPyKTypbl TPUIOKEHHS HadyHEM C TpapUuecKux KOMIIOHEHTOB. B
npwiokeHnn Bce kommnoHeHThl Ul ompenensitorcs B xml ¢aiine. OCHOBHBIM MEHEIKEPOM
pa3MernieHus B ipuMepe siBisiercs: Tab- layout.

Hcnonb30BaTh MeHeIKEp 3aKIa10K MOKHO JIBYMSI [TO/IX0/IaMU:

- MoxHO co3naTh NpEACTaBICHHUA JUIS KaxJoM 3akimaaku B onxHOM  Activity(dopma
MIPUIIOXKEHHUS ), a 3aTeM npuuenuth ux k TabHost.

-Mo’xHO omucarh NMpeacTaBlIeHUs] KOHKPETHbIMU Activity U yepe3 Ii1aBHbIM Activity cBs3aTbh
ux ¢ TabHost.

B npunoxenun ucnons3yercs nepBelid noaxox (cM. Puc.).
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Activey

TatiHos

Ta oW gt

Framelagout

fata Contemt

VYcraHOBKa Ha YCTPOUCTBO U OTJIAJIKa
[Ipopenaiite cieayromye mard, 4yToObl HOCMOTPETh IPEIBAPUTENBHO IOATOTOBIEHHOE
IIPUJIOKEHUE B ICHCTBHH.
1). Ummopt npunoxenus. 3arpy3ute npumep u3 karaiora lab01 ¢aiina labAtom?21.rar.
2). 3amycK npuI0KEHUS.
Run as->Androidapplication
B pesynbrare npoekT mepecTpouTcs U 3amycTUTcs npuioxenue. [locie 3arpyske smyinsropa
MOXKHO YOeauTbcs B PabOTOCIIOCOOHOCTH MpOrpaMMbl U IPOAHAIW3UPOBATh €€ KOJA 10
OIHMCaHUIO PabOTHI.
ITopsinok BbINOJIHEHUs padOThI
— CocTaBUTbh MaTEMaTUYECKYIO MOJIEIIb 3a/Ja4H.
BriOpath u 060cHOBaTh HaNOOJIEE PALIMOHAIBHBIN METO/] pEIICHUS 3a/1a4H;
- Pazpabotare anroputm ajisi pereHus 3a/1a4u.
- Hanucats 1 oTiiaguTh nporpaMmy.
dopma npegocTaBieHUs pe3yJibTaTa
— biok — cxema.
— Konx nmporpaMMsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep’KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE IPOrpaMMOi yueOHbIE 3a/laHusl BHIIOJIHEHBHI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOE COAEpKaHHE Kypca OCBOEHO IMOJHOCTHIO, 6€3 MpoOenos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMon
y4ueOHbI€ 3aJJaHHs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUH BBIMOJIHEHBI C OIINOKaAMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
MpoOeIIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HE0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO HPEAYCMOTPEHHBIX MpPOrpamMMoi
oOyueHusi y4eOHBIX 3aJaHUl BBIMOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui colepkar
OLIMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBaHbI, BHIMOJIHEHHbIE YUeOHbIE 3aJaHUsI COAepKaT IpyObie
OLITMOKH.

JlaGopaTopHoe 3ansitueNe 6,7,8,9,10,11 YcranoBka cpebl pa3padoTKu MOOHJIBLHBIX
NPUJIOKEHUH ¢ IPMMEHEHHEeM BUPTYaJIbHOM MAILIMHBI
ean padorsr:
—  Hayuutbcs QopmupoBaTh anroputMbl pa3pabOTKHM MPOTpaMMHBIX MOAyJIeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJIaHUEM,;
—  Pa3pabarsiBaTh mporpaMMHbIe MOJYJIM B COOTBETCTBUU C TEXHUYECKUM 331aHUEM,
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BoinonHsATe OTIAAKY MIPOrpPaMMHBIX MoAyJen c HCIIOIb30BAHUEM
CIECLMAIM3UPOBAHHBIX IPOTPAMMHBIX CPENICTB;

BBINONHATE TECTUPOBAHKE POTPAMMHBIX MOJYJICH;
- OcymiecTBiATh peh)akTOPUHT U ONTHMU3ALNIO TPOTPAMMHOTO KOJIa;
- PazpabaTbiBaTh MOAYIIM IPOTPAMMHOTO OOecTieueH sl It MOOMIIBHBIX TIAT(QOPM.

Bbinosinus patdoty, Bel Oyaere:
ymemb:
— ¥2. CozngaBath nporpaMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTJEIbHBIA MOIYITb.

— V1. OcymecTBiaTh pa3paboTKy KoAa MPOrpaMMHOTO MOJYJIS Ha SI3BIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;

— Y4, OcymecTBiarh pa3pabOTKy Koja NPOTPaMMHOTO MOJAYJIS COBPEMEHHBIX SI3bIKaxX
MpOrpaMMHUPOBAHMUS;

- ¥Y6.0dopMisaTh TOKyMEHTAIIMIO HAa TPOrpaMMHbIE CPECTBA.

MaTtepuajbHoe obecnieyeHue:
— MpynbTuMenuiiHbIE  CpeICTBAa  XpaHEHUs, IMepefauyd U IPeJCTaBICHHS
nHpopMaIuu.
3aganue:
1.YcranoBka u 3amyck rocreBoit OC B BupTyanbHo# Mamuue VirtualBox. Buptyanbhbie
MalIMHbI TOJJEPKUBAIOT YCTAaHOBKY Kak ¢ ISO-00pa3a, Tak u ycraHoBouHoro aucka OC. Jlns
yCTaHOBKH ucnonb3yeM ISO — o6pa3 oneparronnoii cuctembl Ubuntu (Linux) ubuntu-11.10-
desktop-i386.iso.
— VYkaxkeM manky Juisi BAPTYyalbHbIX MaIIHH.
— Heo6xomumo co3aaTh BUPTYyaldbHYI MalluHy, Hcnonb3ys VirtualBox (VMware
Workstation, Player niau npyroe I10 Ha BbIOOp). YCTaHOBUTH M 3allyCTUTh T'OCTEBYIO
OC Linux (Juctpubyrus Linux nu60 mpeayiokeHHbIH, 1100 Ha BRIOOP JIF000H apyroi
— Linux Mint, Ubuntu, Debian...). B kxauecTBe MMEHH IOJH30BATEIS HCIOJIb30BaATh
CBOIO (haMIIIMIO, TMAposb — Balle WMsA. J{OTONHUTENBHO pealn30oBaTh 3aJaHHUE II0
BapuaHTy. B oT4er BKIIOUYUTH ONHCAaHHE Tpollecca YCTAaHOBKH, HACTPONKH
BUpTYyainbHOU MamuHbl 1 OC, cONpOBOXK/1asi CKPUHILIOTaAMH.
1.Ucnonb3ys mpoBogHuk (aiimoB Nautilus cozmate B karanore /home/umsimonb3zoBaTens/
MarnKy ¢ Ha3BaHUEM TIpeAMeTa, Tie OyIyT CONIEepKaThCs OTUETH MO JTAOOPaTOPHBIM paboTaMm.
Taxxe HayuyuThCS HPOM3BOJIUTH OCHOBHBIE oOmepanuu HajJ (aiimamu, BKIIOYas CO3/AaHUE,
KOIIMPOBaHUE, NepeMMeHOBaHue QailioB u ynanenue. OtcoprupoBarh (ailabl MO HMEHH.
2.Ucnonb3ys mpoBogHuk (aitmoB Nautilus cozmate B karanore /home/umsimonn3oBaTens/
ManKy JUIs XpaHeHus: n300pakeHnid. Taxke HayduThCs TIPOU3BOJUTH OCHOBHBIC OTIEpAIlUy Hall
¢aitnamu, BKiIOYas KONMMPOBaHUE, NeperMeHoBaHue ¢ailnoB u yaaiseHue. OTcOpTUPOBAThH
(aiinel Mo pazMepy.
ITopsinok BbINOJHEHUS PadOThI
— CocTaBUTh MATEMaTHIECKYIO MOJIETH 3a/Ia4H.
— Hamucarp ko mporpamMm TSt pelIeHUs] TOCTABICHHON 33/1a4M Ha SI3bIKE
IPOrpaMMUPOBAHUS, BHIOPAHHOM Ha 3Tare 3CKU3HOTO MPOEKTUPOBAHMS
— OtrnaguTh NPOrpaMMHBIN MOJTYITb.
— TlomyuuTs pe3ynbTaThl paboTHI.
—  OdopMuTh TOKyMEHTAIUIO K pa3paboTaHHOMY ITPOTPAaMMHOMY O00ECTIEYEHUTO.

dopma npeaocraBieHus pe3yJibTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun ouenku:
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«OTINMYHO» - TEOPETHUYECKOE COJIepKaHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOenoB,
YMEHHS COPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIC TPOTPaMMON yUIeOHBIC 3aJIaHUS BBIMIOJTHCHBI,
KauyeCTBO UX BBIIOJIHEHHS OLIEHEHO BBICOKO.

—«XO0pOoIII0» - TEOPETUIECKOE COJCpPKAHUE Kypca OCBOCHO IOJHOCTBIO, O3 mpo0esioB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaAMMON
ydeOHbIC 33]JaHHs BBIITOJIHEHBI, HEKOTOPBIC BH/IbI 33JIAHUH BBIITOJIHEHBI C OIIMOKAMHU.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJIepPKaHHE Kypca OCBOSHO YacTUYHO, HO
MpoOEIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepHUaIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX POrpaMMOM
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHCHO, HEKOTOPHIE M3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJACpKaHME Kypca HE OCBOCHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIC YUEOHbIE 3aJaHMs COAepKAT rpyObIe
OIIIMOKHU.

Tema 1.3.2 Co3panne U TeCTHPOBaHHME MOAYJIel 1151 MOOMJIbHBIX NPUJIOKEHUI
JlabopaTopHoe 3ansitue Nel2. Co3nanue 3MyJIITOPOB M MOAKJIIOYEHHE YCTPOMCTB.
JladoparopHoe 3ansiTue Nel3. HacTpoiika peskuMa TepMUHAJIA.

Hean pa6oThI:

—  Hayuutbcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTPaAaMMHBIX MOAYyJIEeH B
COOTBETCTBUH C TEXHHUUYECKUM 3aJIlaHUEM,;

—  Pa3pabareiBaTh mporpaMMHBIE MOYJIH B COOTBETCTBUH C TEXHUYECKUM 33JaHUEM,

—  BemonnaTs OTJIA/Ky MIPOrpaMMHBIX MoyJien C UCIOJIb30BAHUEM
CHEIMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

—  BBINOAHATE TECTUPOBAHNE IPOIPAMMHBIX MOIYJIEH;

—  OcyuecTBasTh pepakTOPUHT U ONTUMHU3ALMIO TPOIPAMMHOI0 KOJ1a;

PazpabaTbiBaTh MOAYJIM IPOTPAaMMHOTO oOecrieueH st st MOOMIIBHBIX IIIAaTGOPM.

Beimosnus patdory, Bel Oyaere:
ymemb:
— ¥2. Co3naBaTh nporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTICIIbHbIA MOJTYJIb.
— V1. OcymecTBisTh pa3paboTKy KoJia IPOrpaMMHOTO MOJIYJISl Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;

— V4. OcymectBiars pa3pabOTKy KoJla MPOTPAaMMHOTO MOAYJS COBPEMEHHBIX SI3BIKAaX
MIPOrpaMMHUPOBAHUS;
—  Y6.0opMiIsTh TOKyMEHTALMIO HAa IPOTPaMMHBIE CPEICTBA.

MatepuajbHoe obecnieyeHue:
— MynpTHMeOUtHBIE  CPEINCTBA  XpaHEHWs, TIepeJadyd ¥ [PEICTaBICHHS
nH(pOpMaLIHU.
3aganme:
— Cozaats smyssitop Android.
— Hactpouts amynsTop.
IHopsiaoK BhINOJIHEHHUS PA0OTHI
1. 3amycrute Android Studio, B BepxHem meHto BeIOpath T00ls->Android->AVD
Manader. B nem Haxath kHOmKy Create Virtual Device...
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IDE Scripting Console
& Groovy Console...

£ SDK Manager
V' Enable ADB Integration
@ Theme Editor

() Google App Indexing Test

Your Virtual Devices
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3. IlepenMeHOBaTh BUPTYaJIbHOE YCTPOMCTB, CMEHUTh pa3Mep IKPaHa, BEPCHIO aHPOMIA.

: Android Virtual Device (AVD

MoxHo nepenMmeHoeaTb
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4. Hactpouts nonoiautensHo Show Advances Setting, Ha KOTOpoit OyayT MOKa3aHbI
AIIEMEHTBI HACTPOWKHU KaMepbl, CETH, MOYKHO PETYJIHPOBAaTh 00BEM ONEPAaTHBHON
namsta, pazmep SD CARS.
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5. IIpu cozmanuu HoBoro AVD, co3naercs HOBoe BUPTYaIbHOE YCTPOMCTBO.
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Otuer o npoaenaHHoi padoTe.

Kpurtepuu ouenku:

«OTINYHO» - TEOPETHUYECKOE COJIep’KaHUEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHs chOpMHUPOBaAHBI, BCE NIPEITyCMOTPEHHBIE MPOTpaMMOi yueOHbIE 3aJJaHus BBIITOJHEHEI,
KaueCTBO UX BBIINOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poII0» - TEOPETHIECKOE COJEepKAHUE Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHUsS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
yT-I€6HBIe 3alaHuA BBIIIOJIHCHBI, HCKOTOPLIC BHU/IbI 3aﬂaHHﬁ BBIIIOJIHEHBI C OLINOKaMHU.

—«Y IOBIETBOPUTENIBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOi
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPbIE M3 BBHIMOJIHEHHBIX 33/JIaHUN COJepHKatT
OIIHUOKHU.

—«HeynoBiaeTBOpUTENEHO» - TEOPETUYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHS He c(hOPMHUPOBaAHBI, BBIMOJIHEHHBIE YYeOHbIE 3aaHus COAepkKaT rpyobie
OIIHOKH.

JlabopaTopHnoe 3ausitue Neld. Co3naHue HOBOTO MPOEKTA.
JlabopaTopHoe 3ansitue Nel5. M3yyeHne 1 KOMMEHTHPOBaHMeE KO/1a.
JlaboparopHoe 3ansaTHe Nel6. U3MeHeHHe 371eMeHTOB IU3aiiHa

Hean pa6oThI:
—  Hayuutbcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTPaAaMMHBIX MOAYyJIEeH B
COOTBETCTBUH C TEXHHUUYECKUM 3aJlaHUEM,;
—  PaspabarbeiBaTh mporpaMMHBIC MOJIYJIM B COOTBETCTBUHU C TEXHUYCCKUM 3a/IaHUCM;
—  Bemonuate OTJIAJIKY MIPOTPaMMHBIX MoAyJei c MCIIOJIb30BaHNUEM
CHeIMaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;
BoINonHATE TECTUPOBaHKME MPOTPAMMHBIX MOJYJIEH;
—  OcymecTBiath peakTOPUHT U ONTUMH3AIHIO POTPAMMHOTO KOJIa;
PazpabarbiBaTh MOy M IPOTPAMMHOTO 00€CTICUCHHUSI 1711 MOOMIIBHBIX TUIaT(OopM.

Boinoainus padorty, Bel Oynere:

ymemb:

— V2. CozgaBatrh nporpamMmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTAEIbHBII MOIYJIb.

— V1. OcyuecTBisTh pa3paboTKy K0Jia IPOrpaMMHOIO MOAYJISL Ha SI3bIKAX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;

— Y4, OcymecTBiaTh pa3pabOTKy Koja NPOTrPpaMMHOTO MOJAYJIS COBPEMEHHBIX SI3bIKax
MIpOrpaMMHUpPOBAHUS,

—  Y6.0¢opMiIsTh TOKyMEHTALMIO HA TIPOTPaMMHBIE CPEICTBA.

MarepunanbHoe obecnieyeHue:
— MpynbTUMenuiiHble  CpeiCcTBAa  XpaHEHUs, INepefauyd U IPeJCTaBJICHUS
uHpopMaIuu.
3aganue:
1.
— Co3nark HOBBIN IPOEKT.
— Co3gaTh HOBOE MPUIIOKEHHUE.
— J1o0GaBUTH 3JIEMEHTHI YIIPABJICHUS B MPUIIOKEHHE.
— 3anycTUTh NPUIOKEHHE.
JlaGoparopHoe 3aHSATHENpPEeACTaBIeHa Ha PUCYHKE.
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leOoparopran pabors M)

BeepneHue B paspaborky

© Haparmucn congamsaty CTapronne npsaammen ane Windows Pt

[Tpumep UTOrOoBOrO pe3ybTaTa BHITOIHEHUS J1a00paTOPHOM paboThl N300paKeH Ha PUCYHKE

Cyurarte

Pucynok — Buz uTOroBoro pesyibrata BBITIOJIHEHUS JIaOOpaTopHOU padoTsl N1
Saganue 2

— Co31aTh HOBBIM IPOEKT.

— H3yunts pasmeTky.

— M3yunth pacnonoxeHue IEMEHTOB Ha dKPaHe.
— HByuuTh HOBBIE JIEMEHTHI YIIPABJICHHUS.

— Hamonauts MMPUIIOKCHUC QJICMCHTaAMHU YHpaBJICHUA C HUCIIOJIBb30BaAHHUEM
KOMIIOHOBKHM.

ITpumMep UTOroBOro pe3ypTara BEIIOJHEHHS J1a00paTOpHOI paboThl M300pakeH Ha PUCYHKE.

il
IAZAYM

OTKPbITble

D MNoxywats

D MNocnars

D MpovwraTs Cratio

D Mowrpars 8 dota 2
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Iopsinok BbINOJHEHUS PA0OTHI
— Hanucate kox mnporpaMm  is  pelIeHUs TOCTaBJICHHOM 3a7aud  Ha  SI3bIKE
MIPOrpaMMHUPOBAHHUSL, BHIOPAHHOM Ha 3Tare 3CKU3HOTO MPOEKTUPOBAHUSI.
— OTiaguTh NPOrpaMMHBIN MOIYIb.
— IMomyuuts pe3ynbTaThl pabOTEHI.
—  OdopmuTh TOKYMEHTAIUIO K pa3paboTaHHOMY ITPOTrPAMMHOMY 00€CIICUCHHIO.
dopma npeaocTaBjieHnss pe3yJibTaTa
— brok — cxema.
— Kog nporpaMmsbi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHUs cpOpMHUPOBaAHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMOi yueOHbIE 3aJjaHKs BBIIIOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUIECKOE COoAepkKaHHEe Kypca OCBOEHO MOJHOCThIO, Oe3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC IPOrpaMMOi
yueOHbIe 3aJJaHHsI BBIIIOJIHEHbI, HEKOTOPBIE BUJIbI 3a/IaHUH BBIMOJHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAaHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuaIoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoOit
oOydeHUs y9eOHBIX 3aJJaHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJEpIKaT
OIIMOKH.

—«HeynoBieTBOpUTENHLHO» - TEOPETUUYECKOE COJEepKaHHE Kypca HE OCBOECHO,
HE0OX0IMMBbIC YMEHHS HE c(DOPMHUPOBAHBI, BEITIOJTHECHHBIC YUCOHBIC 3aJaHUs COJIEPKAT TPyObIe
OIIHOKH.

78



JladoparopHoe 3ansaTie Nel7. O6padoTka coObITHI: MOACKA3KH
JlaGoparopHoe 3ansaTue Nel8. O0padoTKa coObITHII: IBETOBAS NHAUKALMS
JlabopaTopHoe 3ansitue Nel9. IloaroroBka cTaHIapTHBIX MOAYJIei
JlaGopaTropnoe 3ansTue Ne 20. O0padoTKa coObITHII: MEPEKIIOYEeHNE MeKIY IKPAHAMH

Hean pa6oThI:

—  Hayuutbhcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTpaMMHBIX MOAyJIeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJlaHUEM,;

- PaBpa6aTBIBaTL nporpaMMHbIC MOOYJIM B COOTBCTCTBUU C TCXHUYCCKUM 3aJIaHNCM,

—  BemonnsaTs OTIAJIKy MIPOrPaMMHBIX MoyJen c UCIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

- BrimmonHaTe TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;

- OcymecTBiATh pehakTOPUHT U ONTHMU3ALNIO TPOTPAMMHOTO KOJIa;

Pa3pabarpiBaTh MOIySTM IPOTPAMMHOTO OOECTICUEHUS JIsi MOOMIBHBIX IIIATHOPM.

Boinoanus padorty, Bel Oynere:
ymemb:
— ¥2. CoznaBaTh nporpaMmy 1o pa3pabOoTaHHOMY allTOPUTMY KaK OTJEIbHBIA MO ITb.

— V1. OcymecTBisITh pa3paboTKy KoJia IPOrpaMMHOTO MOYJIS Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;

— V4. OcymecTBiare pa3pabOTKy KoJla MPOrPaMMHOTO MOAYJS COBPEMEHHBIX SI3BIKAaX
MPOrPaMMHUPOBaHUS;

- ¥Y6.0dopMisaTh TOKyMEHTAIIMIO Ha TPOrpaMMHbIE CPEACTBA.

MarepuanabHoe odecrneyeHue:
— MynbTUMEIUIHBIE CPEICTBA  XpPaHCHWs, TMepeJayd ¢ [PEICTABICHHS
nHpopMaIuu.
3ananue:
1.
— Jlo0GaBUTH BTOPYIO CTPAHUILY JJIST TPHIIOKEHUS.
— HM3y4uTh HOBBIC PJICMEHTHI YIIPABJICHHUS.
— J1o6aBUTH KHOIIKH, KOTOPBIE OYIYT OCYIIECTBISATH HABUTAIIHIO.
— Co3/aTh HaBUTAIHIO MEXKIY CTPaHUIIAMHU.

P IOp patara N

Oo3faHue HaBurauumm Mmexay crpaHmuamu

C
NPUNOXeHus

© Mary MTLEN NPVILIESM CTDEIMNOR W
O2

Jajanwe 1

=oa Projecs - Add Hew Sem

e Page

Pucynok — Bua crpanuiibsl 1abopatopHoi pabOThI
PGSYJ'II)TaTOM BBITTOJIHEHU L )IaHHOI\/’I pa6OTI)I SABJICTCA HOBasg CTpaHUIa B HNPUIOKCHHUU C

QJICMCHTAMHU YIIPABJICHHUA W HOBBIC KHOIIKH Ha o0eunx CTpaHUIaX, KOTOPBLIC OCYHICCTBJIAIOT
HaBUT'aIUIO MCXKIY OTUMU CTpaHULIAMH
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JIpumep nTOroBoro pe3ynprara BHIITOJHEHHS Ja00paTOPHOI paboThl M300pakeH HAa PUCYHKE

Huakmit

IHopsinok BbINOJHEHHS Pa0OTHI
— Hamucate xox mnporpamMm s pelIeHMS IOCTaBICHHOM 3a7adyd  Ha  SI3bIKE
IIPOrpaMMUPOBAHUS, BHIOPAHHOM Ha 3Tarle 3CKU3HOTO MPOEKTUPOBAHMSL.
— OrnaauTe OPOrpaMMHBIA MOYJIb.
— [lonyuuts pe3ynapTaTsl pabOTHI.
— OdopmuTh JOKYMEHTALHIO K pa3paboTaHHOMY IPOTPaMMHOMY 00€CIIEUEHHUIO.
®opma npeaocTaBIeHHs pe3yJIbTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenkmn:

«OTINYHO» - TEOPETHUYECKOE CO/Ep’KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
yYMEHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMOi yueOHbIE 3a/laHUSI BHINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOEe COoAEpkKaHUE Kypca OCBOEHO MOJHOCTHIO, 0e3 mpoOesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOn
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
po0OeIIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOAUMbIE YMEHHSI pabOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOit
oOyueHus y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui CcoJlepKar
OLIMOKH.

—«HeynoBieTBOpUTENBEHO» - TEOPETHYECKOE COJAEp)KaHME Kypca HE OCBOEHO,
HeoOX0oIMMble YMEHHS He c(hOPMHUPOBaAHBI, BBINIOJIHEHHbIE YUEOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.

JlabopaTopHnoe 3ansitue Ne21. Ilepenadya JaHHBIX MeKIY MOLYJISIMHU.
JlabopaTopHoe 3ausitue Ne 22,23. TecTupoBaHHe M ONTHMHU3AIUSI MOOUJIBHOTO
NPUJIIOKEHUS

ean padoThi:
—  Hayuuthcs QopmupoBaTh anropuTMbl pa3pabOoTKHM MPOTPaAMMHBIX MOJAYJIEH B
COOTBETCTBUU C TEXHUUYECKHUM 33JIJaHUEM;
- PaBpa6aTBIBaTB mporpaMMHBIC MOYJIM B COOTBETCTBUH C TCXHUYCCKHUM 3aJIaHUEM,
—  Breimonusarts OTJIAJKY MPOTrPaMMHBIX MoayJei c HCIIOJIb30BAHUEM
CHEeIUaTU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;
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—  BpImonHATE TeCTHpOBaHUE IPOrPAMMHBIX MOAYIIEH;

—  OcymecTBiaTh peakTOPUHT U ONTUMU3AIMIO IPOTPAMMHOTO KOJIa;
— Pa3pabarbiBaTh MOIy/IM TPOrPaMMHOTO OOecTieueHust A1l MOOMIbHBIX MIaTHOPM.

BbinosinuB padory, Bel Oyaere:
ymemb:
— ¥2. Co3znaBaTh nporpaMmy 1o pa3pab0oTaHHOMY JIFOPUTMY KaK OTJCIBHBIA MOTYJIb.

— V1. OcymecTBisTh pa3paboTKy KoJia IPOrpaMMHOTO MOAYJISL Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;

— VY4, OcymecTBiars pa3paboTKy KoJa TMPOTPaMMHOTO MOMAYIS COBPEMEHHBIX S3BIKax
MPOTPaMMHUPOBAHUS;
—  ¥Y6.0hopMisaTs TOKyMEHTAIINIO Ha TPOrpaMMHBIE CPEACTBA.

MarepuajibHoe o0ecnieyeHue:
— MyneTuMenuitHble  CpeACTBAa  XpaHEHUs, TMepefauyd U MPEeJICTaBICHUS
uHpOpMaLnH.
3aganme:

- HaCTPOI/ITL COXpaHCHUC JaHHBIX.

— MHM3MeHUTH KJacchl B COOTBETCTBUU C 3aJaHUEM.

- HaCTPOI/ITL OT06pa)KeHI/Ie COXpPAaHCHHBIX JTaHHBbIX.
- HaCTPOI/ITL YTCHHUC JaHHBIX.

- HpOTeCTI/IpOBaTB H OIITUMHU3UPOBATH IIPUITIOKCHHUC.

HacTpoiika coxpaHeHusi faHHbIX

NMPUIToXXeHwu

(O y M 1

INDOHNTY SEAHHRA B N

aca

TEODETUNOCKNO CBELONMUA

Pucynox — Bun crpanuib! 1abopaTopHOi paboTh

[Ipumep wuTOrOBOrO pe3ynbTaTa BBHIMNOJIHEHHS JAaOOpaTOpHOW paboThl H300pa)xeH Ha
PHUCYHKE.
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JALANN

OTKPbITbIE

JALAMNM

OTKPbITblE

IMopsiiok BbINIOJIHEHHS PA0OTHI
— Hamwucarp kon mnporpamMm s pelieHUs TOCTABJICHHOW 3aJaud  Ha  s3bIKE
MIPOrpaMMHUPOBaHHUS, BEIOPAHHOM Ha 3Tare 3CKU3HOTO MPOEKTUPOBAHUSI.
—  OtnaguTh NIPOrpPaMMHBIA MOYJIb.
— IlomyuuTs pe3ynbTarbl paboTHI.
—  OdopMuTh JOKYMEHTALIMIO K pa3pad0TaHHOMY MPOTPaMMHOMY OOECIIEUEHHUIO.

®opma npegocTaBiIeHHs pe3yJabTaTa
— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINMYHO» - TEOPETHUUECKOE COJIep’KaHUEe Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOenos,
yMeHUus cpOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoOi yueOHbIE 3a7aHUsl BHIIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6€3 ImpoOenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOTrPaMMOil
yueOHbI€ 3aJIJaHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUN BHITIOJIHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YacTUYHO, HO
po6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJUMble YMEHHs paboThl C OCBOCHHBIM
MaTepUajJoM B OCHOBHOM C(HOPMHUPOBaHbI, OOJBUIMHCTBO MIPEIYCMOTPEHHBIX IpPOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHi BBIIIOJIHEHO, HEKOTOPbIE M3 BBINOJHEHHBIX 3aJJaHUN COJAEpIKaT
OIHUOKH.

—«HeynoBiaeTBOpUTENBHO» - TEOPETUYECKOE COAEpP)KAaHME Kypca HE OCBOEHO,
HE00X0AMMbIe YMEHUS He C(hOPMUPOBAHbI, BHIIOJHEHHBIE yueOHbIE 3aJaHHsI CO/IepKaT rpyoOble
OIIHOKH.
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M/IK.01.04 CuctemHOe NpOrpaMMHpPOBaHHE

Tema 1.4.1 [IporpaMmMupoBaHue HA A3bIKe HU3KOI0 YPOBHS
JlabGoparopnoe 3ansitue Nel. IlepeBoj unces B pa3jiMyHble CUCTEMbI CHUCTIEHUS
Hean pa6oThI:

— npuoOpeTeHHe HABBIKOB BBIMIOJHEHHUS OINEpaluii B  Pa3iIWYHBIX CHUCTEMax
CUHCIICHUS.
BbinosinuB padory, Bel Oyaere:
ymemb:

— V2. CoznmaBaTe MporpaMMy Mo pa3pabOTaHHOMY alTOPUTMY KakK OTAEIbHBIN
MOJ1YJIb.

—  VY1.OcymecTBisTh pa3paboTKy KoAa MPOrpPaMMHOTO MOJYJS Ha s3bIKAX HU3KOTO
YPOBHS U BBICOKOTO YPOBHEN;

— V3. BeINOAHATH OTJIAJIKY U TECTUPOBAHKE IPOrPaMMbl Ha YPOBHE MOYJIS.
— V6. ObopMisaTh TOKYMEHTAILIMIO HAa TPOTPaMMHEBIE CPE/ICTBA.
— V8. [IlpumeHSAT, HHCTPYMEHTAIbHBIE CpPEICTBA OTJIAJKA  MPOTPAMMHOIO

oOecrieueHusl.
MarepuaiabHoe odecrneyeHHe:
— MynbTUMEIUIHHBIE CpPEeICTBA  XpaHEHWs, Tepefadyd W IPEICTaBICHHS
nHpopMaIuu.
3aganne
BBINOTHUTE MIEpeBOT YKCeN

a) u3 10—oii ¢/c B 2—y1o cucremy cuucienus: 165; 541; 600; 720; 43,15; 234,99.

6) u3 2-oit B 10—yt cucremy cuucienus: 1101012; 110111012; 1100010112;
1001001,1112

B) U3 2—oii ¢/c B 8-yt ,16—y1o0 c/c:

1001011102; 1000001112; 1110010112; 10110010112; 1100110010112; 10101,101012;
111,0112

r) u3 10—oii ¢/c B 8—yro, 16—yro c/c: 69; 73; 113; 203; 351; 641; 478,99; 555,555

n) u3 8—oii c/c B 10—yro c/c: 358 ; 658 ; 2158 ; 3278 ; 5328 ; 7518; 45,4548

e) u3 16—oii c/c B 10—yro c/c: D816 ; 1AE16; E5716; 8E516 ; FAD16; AFF,6A716

Bommummre 1nenble JecATHUYHbIE YMCTa, MpPUHAJIEKAIIWE CIEAYIOUUM YHCIOBBIM
IIPOMEKYTKAM:

[101012; 1100002];  [148;208];  [1816; 3016]
BrImomHuts OIcpamnuu:
a) CII0)KCHHUE B IBOMYHON CUCTEME CUUCIICHHS
+100100112 +10111012 +101100112  +10111001,12
10110112 111011012 10101012  10001101,12

0) BBIYMTaHUE B 2—0W CUCTEME CUUCIICHHS
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— 1000010002 -1101011102 —111011102 -10111001,12
101100112 101111112 10110112 10001101,12

B) YMHOXKECHHE B 2—O0¥ CHCTEME CUUCIICHUS
x 1000012 x 1001012 x 1111012  x 11001,012
1111112 1110112 1111012 11,012

T) IeJieHUe B 2—0W CUCTEME CUHCIICHHS
1) 1110100010012 /1111012

2) 1000110111002 /1101102

3) 100000011112/1111112

1) CIIO)KEHHUE 8—BIX YHCEN
+ 7158 +5248 + 7128 + 3218 + 57318 + 63518
738 578 7638 7658 13768 7378

€) BBIYMTAHUE 8—bIX YHCET
—1378 —4368 — 7058 — 5388 — 72138
728 1378 768 578 5378

) cloXkeHue 16—bIx uncen
+ Al1316 + FOB16 + 2EA16 + ABC16 + A2B16
16F16  1DA16FCE16C7C167F216

3) BEIYUTAaHUE | 6—BIX YHCEl
—A1716 — DFA16 — FO516 — DE516 —D3C116
1FC16 1AE16AD16 AF16 D1F16

Brruncnure BepaxkeHue:

(11111012 + AF16) / 368; 1258 + 111012 x A216 /14178

[Topsiiok BeIMOJIHEHUS

Cucrema cuMcieHUs, WIM MPOCTO CUUCICHHE, UM Hymepalus, — Habop KOHKPETHBIX
3HaKOB—LM(p BMECTE C CHCTEMOM NPUEMOB 3allUCH, KOTOpas MPEACTaBIsAET 4HCiIa ITHUMHU
uudpamu.

OCHOBHBIE TIOHSTHSI CUCTEM CUUCIICHUS

Cucrema CUMCIIEHHS — 3TO COBOKYIHOCTH MPABUJI U TPUEMOB 3aIMCH YUCEN C IIOMOIIbIO
Habopa 1nudpoBbIx 3HaAKOB. KommuecTBo 1mudp, HEOOXOAUMBIX ISl 3alMCH YHCJIa B CUCTEME,
Ha3bIBalOT OCHOBAaHUEM CHUCTEMbl cuucieHus. OCHOBAHHME CUCTEMBbI 3alHMCHIBAETCS B CIIpaBa

qHciia B HIYKHEM WHJIEKCE: Sy0; 1110110,; AF17816.

Pa3nuuaroT 1Ba TUIIA CUCTEM CUUCIICHUS:

MO3UIMOHHBIE, KOTJa 3HaYeHUE KaKIOW HHU(PHI YKcia ONpenenseTrcs ee Mo3UIHeil B
3aUCH YHCIIA;

HEMO3ULMOHHBIE, KOTJa 3HaueHue HU(QpPBl B YMCiIe HE 3aBHCUT OT €€ MEeCTa B 3aIlUCH
YHUCIA.

IIpuMepoM HEMO3UIMOHHOW CUCTEMBI CUHUCIIEHUs sABJIAeTCS puMcKas: yucia IX, IV, XV
n T.4. [IpuMepoM MNO3MIIMOHHONW CHCTEMBI CYHMCIICHMS SBISETCA JECATUYHAs CHUCTEMA,
HCIIONb3yeMasi TOBCEHEBHO.

JIro0oe 1enoe 9uciio B MO3UIIMOHHON CUCTEME MOYKHO 3arucath B OpMe MHOTOUJICHA:

Xs ={AA 1 A A=A, -S" +A, 1 S" %+ + A, - ST +A, SO

rac S — OCHOBAHUE CUCTEMBI CHHUCIICHHUS,
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An__ 1 dpel UKcia, 3aMMCaHHOTO B IAHHON CUCTEME CUHUCIICHUS,
N — KOJIMYECTBO Pa3psiI0B YUCIIA.

[Tpumep. Yucmno 6293, 3anumieTcs B popMe MHOTOUJICHA CIICTYIONTUM 00pa3oM:
6293, =6-10% +2-10% +9-10" +3-10°

JlecsiTuuHasi cucTeMa CYHCIEHUS — B HACTosllee Bpemsl HamOosiee W3BECTHAs H
HCIOJIb3yeMasi. HeMPaBUIbHOE Ha3BaHUE YJICPIKUBACTCS U MIOHBIHE.
JlecsiTuuHas cucreMa MCmonb3yer aecatb mudpp — 0, 1, 2, 3,4, 5,6, 7, 8 u 9, a Takxke

(132

CHUMBOJIBI “+” | JUIE 0003HAYCHHS 3HAKA YUCIA M 3alSATYI WU TOYKY UL pa3lesieHUs
1[eJI0i U IpoOHOI YacTel yrcha.

B BBIYMCIHTENBHBIX MallMHAX WCIOJNB3YeTCS JBOMYHAS CHUCTEMa CYHCICHUSA, e
OCHOBaHUE — 4YuCIIO 2. JIJ1s1 3a1MCH YKCes B 3TOM CUCTEME MUCIOJIb3YIOT TOJIBKO JIBE IUPPHI —
Owul.

Tabnuma 1

COOTBETCTBHE YUCEIl, 3aIIMCAHHBIX B PA3JINYHBIX CHCTEMAX CUUCIICHUS

Hecsatnuna | /[Bouuna | Bocemepuun | lllectHanuarepuuna
1 a1 as '
1 001 1 1
2 010 2 2
3 011 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
16 10000 20 10

[IpaBuna nepeBoa ynucen U3 OJHON CUCTEMBI CUUCIIEHUS B IPYTYIO

IlepeBon uucen U3 OQHOW CUCTEMBI CUMCIEHUS B APYI'YH0 COCTAaBJISAET BAXKHYKO 4acCThb
MalIMHHON apudmeTruku. PaccMOoTpuM OCHOBHBIE ITpaBHIIa IEPEBO/IA.

Jlns mepeBoja JBOMYHOIO YHCIA B JECATUYHOE HEOOXOAMMO €ro 3amucaTb B BHJIE
MHOTOYJIEHA, COCTOSILEr0 U3 MPOU3BEACHUN (P YKciIa U COOTBETCTBYIONIEH CTENEHU YUCIIa
2, ¥ BBIYMCIIUTD IO IPaBUJIaM JACCATUYHON aprpMeTHKu:

Xp=Ay- 2" 4 A 2" P A 2" Ay 2 A2 IIpu  mepeBoge  ymoOHO
MMOJIL30BATLCS TAOIUIEH CTENIEHEN TBOWKH:

Tabmuma 2

Crenenu uncia 2
n 0(1(2(3]4 5 6 7 8 9 10
on 11214816 |32 |64 |12 |25 |51 |1024
8 6 2

HpI/IMCp. Yucio 1110100(% MNEPCBCCTU B HCCATUIHYIO CUCTEMY CUHUCIICHUS.
1110100 =1-27 +1-2% +1-25+0-2% +1.23+0-22 +0-2' +0.2° =232 115

nepeBoJia
BOCBMEPUYHOTO YHCIa B JIECATUYHOE HEOOXOAMMO €ro 3amucarb B BHJIEC MHOTOUICHA,

85



COCTOSIIIIETO W3 TPOU3BEIAcHUI LU(p YUCIa M COOTBETCTBYIOIICW CTENEeHH 4Yucia 8, u
BBIYHCIIUTH 110 TPaBUIIaM I€CATUYHON apU(PMETUKH:
g=A -8"T+A 821 A L83+ +A -8 +A -8
[Tpu nepeBoie y10OHO MOIH30BATHCS TAOIHIICH CTENIEHEH BOCEMEPKU:

Tabauma 3
CreneHu uncia 8
n 0 |1 |2 3 4 5 6
g" 1 |8 |64 512 4096 32768 | 26214
4

IIpumep. Hucno 75013 IEePEBECTU B ACCATUYHYIO CUCTEMY CUMCIICHHS.

75013, =7-8*+5.8+0-8 +1.8 +3.8" = 31243,

HJ’ISI nepeBoOJia MEeCTHAAIATEPUIHOI0 YrcCiia B JECCATHYHOC HCO6X0,I[I/IMO €ro 3armcarhb B
BUJC MHOI'o4JiI€Ha, COCTOAIICTIO U3 HpOI/I3Be,Z[eHHﬁ I_II/I(bp quciia u COOTBGTCTBYIOHleI CTCIICHU
yrcia 16, ¥ BBIYUCIUTS 110 MPaBHIIAM JIECITHYHON apU(PMETUKH:

_ n-1 n-2 n-3 1 0

[0Jb30BaThC Ta0IUIEel cTeneHen yucia 16:

Tabnuma 4
Crenenu uncina 16
n 0 1 2 3 4 5 6
16" 1 16 256 4096 65536 1048576 | 16777216

[Tpumep. Yucmno FDALg MIEPEBECTHU B JIECATUYHYIO CUCTEMY CUHUCIICHUS.

FDAl; =15-163+13-16% +10-16" +1-16° =64929,

Jis  mepeBoja JIECATHYHOTO YHCIA B JBOMYHYKD CHCTEMY €ro HEOOXOIMMO
MOCTE0BATENbHO JICIUTh Ha 2 10 TE€X MOp, ITOKa HE OCTAHETCS OCTATOK, MEHBIIUM WJIM paBHbBIN
1. Uncimo B IBOWMYHON CHCTEME 3aIlMCBIBACTCA KaK II0CIIEA0BATEIbHOCTD ITOCIEITHETO
pe3ynbTata AeJeHHs U OCTaTKOB OT JICJICHHS B 0OpaTHOM IOPSIJIKE.

[Ipumep. Hucno 2219 IIEPEBECTU B IBOUYHYIO CUCTEMY CUUCIICHUS.

22,, =10110,

Z[J'ISI NnepesoJia ACCATUYHOTO YHCIa B BOCBMCPUYHYHO CHUCTEMY C€TO HCO6XO)II/IMO
II0OCJICI0BATCIIbHO JACJIUTH HA 8 A0 TEX IMOp, IMOKAa HE OCTAHCTCA OCTATOK, MEHBIINN WIN paBHBIﬁ
7. Hucao B BOCBMepH‘IHOﬁ CHUCTEMC 3alIMCBhIBACTCA KaK I10CIIEA0BATCIIBHOCTD I_[I/I(l)p IIOCIICIHET O
pe3yibTaTta ACJICHUA U OCTaTKOB OT ACJICHHUA B O6paTHOM IopsAIKE.

HpI/IMCp Yucno 57110 MNEpCBCCTH B BOCBLMCPUYIHYHO CUCTCMY CUUCIICHUA.
- 571 |8
1
AT dilge
xs\d/

571, =1073,

Jlns mepeBojia AECATUYHOTO YHUCIA B HIECTHAIATEPHUUHYIO CHUCTEMY €ro HeoOXOIHMMO
IIOCJIEIOBATENIBHO JI€IUTh Ha 16 10 TexX Mop, MOKa HE OCTAHETCS OCTAaTOK, MEHBIIUN WIH
paBHbIM 15. Yucno B meCTHaAIATEpUIHON CHCTEME 3alMCBIBAETCA KaK IOCIEI0BATEIbHOCTb
1udp NocaeHero pe3ysbTara IeJIeHUs U OCTaTKOB OT JIEJICHUsI B OOpaTHOM MOPSIKE.

_\.

86




IIpumep. Hucno 7467, IIEPEBECTHU B IIECTHAAUATEPUYHYIO CUCTEMY CUMCIICHHUS.
T487 16
7456 466 16
11 484] 24 18
2__ 18 1

T~/

YroObl MEPEeBECTH YUCIIO U3 JIBOUYHON CHCTEMbI B BOCBMEPHUYHYIO, €r0 HY)KHO pa3OHTh
Ha Tpuaabl (Tpoiiku 1Mdp), HaYMHAS C MIIAANICTO paspsjaa, B ciaydae HEOOXOIUMOCTH
JIOTIOJIHUB CTaplUIyl0 TPHAAy HYIAMH, U KKy TpHaay 3aMEHHTh COOTBETCTBYIOIICH
BOCbMepHUuHOM 1udpoii (Tadm. 3).

[Tpumep. Yucno 100101% MIEPEBECTH B BOCBMEPUUYHYIO CUCTEMY CUUCIICHUS.
001 001 011, =113,

UToOBl MEepeBECTH YHCIO W3 JIBOMYHON CHUCTEMBI B IICCTHAIIATCPUUHYIO, €0 HYXKHO
pa3buTh Ha TeTpaasl (deTBepku I1udp), HAUMHAA C MIAQIIET0 paspsia, B clydae
HEOOXOJMMOCTH [IOTIOJIHUB CTAapUIyI0 TETPaay HYJISIMH, W KKAYIO TETpaay 3aMEHUThH
COOTBETCTBYIOIIEH BOCbMepUyHOU 1 poi (Tadm. 3).

[Ipumep. Hucno 1011100013

0010 1110 0011, = 2E3,

Jlis mepeBoja BOCBMEPHUYHOIO 4YHCIIa B JABOMYHOE HEOOXOAMMO KXyl IUdpy
3aMEHHUTh DKBUBAJICHTHOM €1 JBOMYHOM TPUAIOM.

MEPCBCCTHU B IICCTHAAUATCPUIHYIO CUCTEMY CUHUCIICHUA.

HpHMep Yucio 53]'8HepeBeCTI/I B IBOUYHYIO CUCTEMY CUHCIICHUA.
531, = 101011001,

Jlyis mepeBojia MIECTHAAMATCPUYHOTO YHCIa B JBOMYHOE HEOOXOJAMMO KXKIYIO IUPPY
3aMEHUTh DKBUBAJICHTHOW €1 IBOMYHOU TETPATOM.

[Ipumep. Hucno EE8q [IEPEBECTU B IBOMYHYIO CUCTEMY CUHUCIICHUS.
EES,, =111011101000,

IIpn mnepexone U3 BOCBMEPUYHOM CHUCTEMBI CUMCICHUS B ILIECTHAAUATEPUYHYIO H
o0paTHO, HEOOXOAUM ITPOMEKYTOUHBIH MEPEBO/I YHCEN B IBOUYHYIO CUCTEMY.

ITpumep 1. Yucno FEAs HEPEBECTH B BOCBMEPUUHYIO CUCTEMY CUHCIICHHSL.
FEA,,=111111101010,

111 111 101 010, = 7752,
n 66534
pumep 2. Yucino MIEPEBECTH B IIECTHALUATEPUYHYIO CUCTEMY CUUCIICHUS.
66535 =110110101011,
11011010 1011, =DAB, ¢

Apudmernueckue AeMCTBUS HAJl IIEJILIMU YUCJIaMU B 2-0l CHCTEME CUHUCIICHUS :

1.Onepanyst  CIIO)KEHHS  BBIIOJIHAETCS  C + 0
HUCIIOJIBb30BaHUEM Ta6J'II/II_II)I ABOUYHOI'O CJIOKCHUS 00
B OJIHOM paspsje: 1 1

[Tpumep.

a) +10012 6) +11012 B)
+111112

10102 10112
12
100112 110002
1000002
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2.0nepauusi BBIYUTAHUS BBIMOJHAETCS C
HCIOJIb30BaHNEM TaOJIUIIbI BEIUUTAHUS, B KOTOPOU
1 o6o3HayaeTcs 3aeM B CTaplIEM pa3psijie.

[Tpumep.

a) -1011100112 0) —
1101011012

1000110112
1010111112

0010110002
0010011102

3.0nepanusi yMHOXKEHHUS BBINOJHACTCS IO x 0
OOBIYHON cXeMe, MPUMEHSIEMON B JIECITHYHON C/C 0 0
C TMOCJEI0BATENbHBIM YMHOXEHUEM MHOKHUMOIO 10
Ha OYEPeTHYI0 HIUPPY MHOKHUTEIS.

IIpumep.

a) x 110012 06) x1012
11012 112
11001 101
11001 101
11001 11112
1010001012

4.0Onepauusi  ACJNCHUS  BBIMOJHSIETCS IO
QITOPUTMY, TOJIOOHOMY QJITOPUTMY BBITIOTHEHUS
onepanuu neiaeHus B 10—oii c/c.

[Ipumep.
10100010{2 11012 1000110002 }11112
1101 10012 1111 10010

1110 10100
1101 1111
001101 10102 —ocTaTox
1101
0

CrnoxeHHe U BIUNTAHUE B BOCLMCpH‘lHOfI CUCTEMC CUUCIICHUA.

IIpy BBHIMONHEHUM CIOXKEHMS U BbIUMTaHHUA B §-0i c/c HeoOXoAMMO COOIIOAATh
CIIEAYIOIIME TIPAaBUIIA:

B 3allUCH PE3YJbTaTOB CIIOKEHUS M BBIYMTAHUS MOTYT OBITh HCIOJb30BaHBI TOJBKO
1M (pbl BOCBMEPUYHOTO al(aBuTa;

JECSITOK BOCBMEPUYHOM CHCTEMBI CUUCIIEHHsS paBeH &, T.e. IEPENOJHEHHE paspsia
HACTYIAET, KOI'/la Pe3yJIbTaT CI0XKEHUs OOJIbIIE UIIN PaBEH §.

B stoMm ciywae Ui 3amucH pe3ysbTaTa Hajlo BBIUECTH &, 3amucaTb OCTAaToOK, a K
CTapuieMy pas3psily NpuOaBUTh €AUHUILY IEPETIONHEHNUS,

3)ecnu mpu BBIYMTAHUM TPHUXOJIUTCS 3aHUMaTh €JUHMILY B CTaplieM paspsie, 3Ta
€IMHUIIa IEPEHOCUTCS B MIIAAIINI pa3ps]l B BUIE BOCBMU EIMHMUII.

[Tpumep
+ 7708 + 7508
2368 2368
12268 5128

CrnoxeHHE U BBIUNTAHUE B HJCCTH&,Z[H&TCpH‘lHOﬁ CUCTEMEC CUUCIICHU.
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[Ipu BBIMONMHEHMH 3THX AeicTBUU B 16—0i1 c/c HE0OX0AMMO COOMIOJATh CIEAYIOIIUe
IIpaBUIIA:

l)npu 3amucu pe3yabTaToB CIIOKEHUS M BBIYMTAHUS HAJIO MCIOJIB30BaTh LUQPHI
niecTHaauaTepuyHoro andasura: nudpsl, odo3Havaromme ynucna ot 10 no 15 3anuceiBaroTCs
JATUHCKUMHU OYKBaMH, TIOATOMY, €CJIM PE3yJIbTAT SBISCTCS YUCIOM M3 3TOTO MPOMEXKYTKA, €To
HAa/10 3alMChIBaTh COOTBETCTBYIOLIEH JaTHHCKOM OYKBOM;

2)1ecATOK ILIECTHAALATEPUYHON CHCTEMbI CUUCIIEHHsS paBeH 16, T.e. IEpEroIHEHHE
paspsjia IOCTyIaeT, eClii pe3yibTaT CIIOKEHHUs OoJiblile UM paBeH 16, U B 3TOM ciydae JJis
3allUCH pe3yNibTaTa HaJ0 BBIYECTh 16, 3amucarh OCTATOK, a K CTaplieMy paspsay NpuOaBUTH
€/IMHUILY IepEOTHEHUS;

3)ecnu NPUXOANUTCS 3aHUMATh SIMHUILY B CTApIIEM paspsisie, 3Ta €AUHHUIIA TIEPEHOCUTCS B
MITaJIINI pa3psij B BUAE HIECTHAAUATH €AUHULL.

IIpumepsl.
+ B0916 +B0916
TFA16 7TFA16
1A0316 30F16

®opma npegocTaBieHHs pe3yJbTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETUYECKOE COJEp’KaHHe Kypca OCBOCHO IOJHOCTHbIO, Oe3 mpoOernos,
yYMEHHUsI COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMoOl yueOHBIC 3a7aHusl BHIITOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOE COJepKaHue Kypca OCBOCHO HOJIHOCTBIO, 0e3 MpoOesoB,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIE MPOTPAMMOIL
y4ueOHbI€ 3aJJaHNs BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3aJaHUH BBINOJIHEHBI C OIINOKaMH.

—«Y IOBJIETBOPUTENIBHO» - TEOPETUYECKOE COJIEPKAHHE Kypca OCBOEHO YaCTUYHO, HO
MpoOeIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, He0OXOJUMble YMEHMsI pabOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOrpaMMOi
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui colepiKar
OLIMOKH.

—«HeynoBiaeTBOpUTENBLHO» - TEOPETUYECKOE COJAEpKaHME Kypca HE OCBOEHO,
HeoOXoIMMble YMEHUS HE c(hOPMHUPOBaAHBI, BBINOJIHEHHbIE YUEOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.

JlabopaTopHoe 3ausitue Ne2. Padora u ucnosin3oBanue oriaagunka AFD (unrepdeiic,
(pyHKIMOHA/IbHBIEC KIABHIIH, OCHOBHbIC KOMAaH/bI OTJIA4YHKA)

Hean padoTbi:

— TI03HAKOMUThCS ¢ uHTepdeiicom omraguuka AFDP u ero ocHOBHBIMH
BO3MO>XHOCTSIMU

Boinoinus padorty, Bel Oynere:

ymemp:

— V¥2. Co3pmaBarh mporpamMmy MO pa3pabOTaHHOMY aJITOPUTMY KakK OTIEIbHBINA
MOJYJIb.

—  VYI1.OcyuecTBasaTh pa3paboTKy KOJa MPOrpaMMHOIO MOJIYNS Ha sI3bIKAX HU3KOTO
YPOBHS ¥ BBICOKOTO YPOBHE;

— VY3. BeIMOJAHATE OTJIAJIKY U TECTUPOBAHUE MPOrPAMMBI HA YPOBHE MOAYJIS.

— V6. OdopmMiaTh JOKYMEHTAIMIO HAa IPOTPaMMHBIE CPECTBA.

— V8. [IlpumeHATP UHCTPYMEHTAIBHBIE CpPEACTBA OTIAAKUM  INPOTrPaMMHOIO
o0ecreyeHusl.

MarepunanbHoe obecnieyeHue:
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— MynbTUMenUiHBIE CpelCTBa  XpaHEHWs, Tepefadyd U IPeICTaBJICHUS
nHpopMaIuu.

3ananue
IMpumep 1

Coznatp ¢aitn mHON 256 GaiitoB. [lomoBuHa (aitna conepxut kox 37h, ocranbHas —
67h. Tlepssrii OaiiT B daiize 00H, mocnennuii — FFh. 3anucars ¢aitn B KOpHEBO# KaTajaor Ha
muck C: moxg umenem PRIMER1.dat.

Pemenue:

Jns 3amucu daitna Heo6xoaumMo c(hopMHUpPOBaTh 00JACTh MaMSATH COTJIACHO YCIOBHUIO
3a1aud. JTy 001acTh MaMsATH Ha3oBeM OydepoM M BBIOEpeM azipec 3Toro Oydepa B TEKyIeM
kozoBoM cermente — 1000h.

Jnsa  pemieHus 3aadyd = HEOOXOAMMO  yMETh  ONEpPUpPOBaTh C  4YHCIAMU B
miecTHaanaTupuuHoi dopme. Yucino 256 B mectHaguarepuuHoM Buae — 100h, a monosuna
JUTHHBI (paiina

256/2=128 = 80h. [1y11 KOHTpOJIsS HA4YaJI0 MEPBOM MOJOBHHBI Oydepa mamsTiH 0ToOpa3uM
B okHe Memory 1 komaHn10ii:

M1 1000

Hauvano Bropoit nonoBuHsl Oydepa mamatu oToopa3um Bo 2 okue Memory 2 komaH10i:

M2 1080

3aroIHUM MEPBYIO B BTOPYIO MOJIOBUHY Oydepa:

F 1000,80,37

F 1080,80,67

3anuceiBaeM OallT B Hauajo U KoHel Oydepa:

F 1000,1,0

F 10FF,1,FF

Coxpamnsiem Oydep B Buze daiina: W 1000,100,c:\primer2.dat

Ha nucke c:\ cospmancs daiin mmHOM 256 0aiiT, KOTOPBIH MOYKHO IIPOCMOTPETH B BHUJIE
MIECTHAIIATCPUIHOTO JaMIia IMaMsATH, HAmpUMEP BCTPOCHHBIM PEAAKTOPOM B 000JI0YKaX
Norton Commander wiu Far manager.
3agauu AJ151 CAMOCTOSITETbHOTO BHITIOJTHEHUSI
3apava 1

Coznarp ¢aiin gmuHoi 1001 Gaiit, moJOBHHA KOTOPOTO 3amojiHeHa cTpokor «Mihay, a
BTOpas MoJoBHHA CTpoKoil «Ritay. B 501 OaiiTe momkeH HaXOOUThCS CUMBON “+ 3amucarb
¢daiin Ha nuck moj umeHeMm polovina.dat. Ilpocmorpute mnonydeHHBIH (aiim TEKCTOBBIM
PEAAKTOPOM B CHUMBOJIBHOM M IIECTHAALIATEPUYHOM BH/IE.

Pexomenoayuu:

Jnsa co3ganust Oydepa B maMsITH MOXKHO BOCIOJB30BaThCsl KoMaHAaMu otinaauuka F, P,
W.

Pazobpatbces ¢ pemiennem npumepa 1 (1m.4).

He ucnone3yiire obmacte PSP nnst cBoero Oydepa nanubix. O6macts PSP — 310 nepBrie
256 GalfT TEKyIIEro CerMeHTa.
3anava 2

CoctaButh (aitn Ha aucke ¢ mmeHeMm data.bin. daiin momkeH coaepkatb 256 Oailr,
OaTHI HIIYT B MTOPSIJIKE BO3PACTAHMUS:

00 01 02 03 04 05 ... FF.

Janusie mist aiina data.bin roToBuT Bama nporpamma ¢ umeneM data.com. IIporpamma
nuiercs B popmate COM ¢ aapeca 100h.

Pexomenoayuu. Vicmonmb30BaTh ajpecanyio K TaMsITH BHYTPH OJHOTO CETMEHTA.
CocTaBUTh IIUKI C KOJUYECTBOM IMOBTOpPEHUI 256, BHYTPHU KOTOPOTO MEHSETCs ajpec Oaiita
oydepa (peructp SI) u cogepxkumoe Gaiita Oydepa (peructp AL).

Xoxa paGoTsl
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Otaaguuk — 3TO cnenuaibHas nporpamMma, NpeaHa3HaueHHas 171 BBOJa U MOIIaroBOro
BBITIOJIHEHUS UCTIONHAEMBIX ITporpaMM. CyInecTBYeT psll NPUYMH IS UCTIOIb30BaHUS JaHHbBIX
[IpOrpaMM  pa3HbIMM  KaTETOpUSMU  II0JIb30BATENEH. IIKOJbHUKAMHU, CTYIEHTAMH H
po¢eCCHOHATILHBIMYU IPOIPAMMUCTAMMU:

¢ C nomouIpIo 0TIaAYMKA MOXKHO 110 XO/Ty BBIIIOJIHEHUS IPOTpaMMBbl
[IPOCMATPHUBATh UCTIOIHAEMBIN KO/, HAOII01aTh 32 U3MEHEHUSIMU B PErucTpax npoleccopa,
OTCJICKHMBATh 3HAYCHUSI M U3MEHEHUS OT/ACIbHBIX OAWTOB U IENBIX 00JacTell maMsaITH, a
TaKXe [MOPTOB BBO/A/BBIBOJIa U MHOT'OE JIPYTO€.

¢ OTnamguuk ¢ yueOHOH TOUKH 3pEHHS — 3TO AOBOJIBHO yI00HAst MOJIENb
Ipoleccopa, Mo3BOJIAOLIAs TOHATH POJIb U paOOTY OTAEIBHBIX €r0 JIEMEHTOB «U3HYTPUY,
a TakKe (PyHKIIMOHUPOBAHHE U YCTPOMCTBO BCEH KOMITBIOTEPHOM CUCTEMBI.

¢ OTitaguuk sBISIETCS 3aMeYaTeNIbHBIM HHCTPYMEHTOM, JAIOIUM BO3MOKHOCTb
M3y4aTh UCIOTHAEMBIN KOJI CBOMX U UyXKUX mporpamMm. Camblii JIydmInid crioco0 u3y4uTh
OT/eJIbHbIE KOMaH/bl — HaIKCcaTh HEOOJBIIYIO TECTOBYIO IPOrPaMMy B MHEMOKO/1aX,
3arpy3uTh €€ B OTJIQAYUK U HAOIIOIaTh 32 Pe3yIbTaTaMH €€ paOdOThI B MOIIATOBOM PEXUME.
VY AuBASET TO KOIUYECTBO HH(OPMAIMH, KOTOPOE MOKHO ITOJyYUTh, IPOCTO HAOII01as1 U
aHAJIM3HUPYsl pabOTy MAIIMHHBIX KOMaHJ.

Bcem, kT0 X0ueT moHUMaTh CBOM JEMCTBUSA, JIOOUT YIPABIATH COOBITUSMH U ITTyOOKO
BHUKATh B JIETAJIH, AJI TOTO OTJIAJYUK — HE3aMEHUMBIA HHCTPYMEHT.

Jlnst peasibHOro pexuma paboThl Ipoleccopa Hauboliee MIMPOKO HCIONB3YHOTCS TaKue
omnanunky, kak DEBUG, AFD u Turbo Debug. Otu cpencta 1o cBOMM (YHKIIMOHATBHBIM
BO3MOXXHOCTSIM BO MHOI'OM CXO0XH, @ OCHOBHBIE OTJIMYMS 3aKIIOYAIOTCS B HEKOTOPBIX
CEPBHUCHBIX BO3MOXKHOCTSX U OpraHu3alui UHTepdeiica ¢ 0JIb30BATEIEM.

[Ipocreitmmii ornaguuk DEBUG.exe Bxoaut B omepanumonnyio cucreMmy MS DOS u
Windows 9+ B kauecTBe BHEIIHEH KOMaHIbI. Y HEro MOJHOCThIO OTCYTCTBYET MHTep(eiicHas
000J104Ka, ¥ paboTa OCYIIECTBISIETCS TOCPEICTBOM KOMAaHIHON CTPOKH B

3

TEKCTOBOM pexume. [lociie ero 3amycka nosiBiaseTcs: XapaKTEpHOE MPUTJIALICHHE:

— (meduc) m ecnmu HAOpaTh BONPOCHTENBbHBIA 3HAK (?), TO TMOSBISAETCS IMMOMOIIb Ha
PYCCKOM $I3BIKE B BUJE CIIMCKA CUHTAKCHCA OCHOBHBIX KOMaHJ. B NaHHBIX yKa3aHHAX MBI €70
paccmarpuBaTh He OyJIeM H3-3a OTHOCHTEIBHOW MHPOCTOTHI 3TOr0 OTJIAJUMKAa WU HAJIWYUSL
HOAPOOHOTO OMUCAHMUS IO €r0 UCTIOIH30BAHUIO BO MHOTUX KHHTaX, Hanpumep [1-3].

Otnamuuk Turbo Debug — nocrasnsiercst ¢ GonbimHcTBOM Bepewii Borland C++ u
Pascal. TTonoOHO BceM ApPYrHUM OTIaquuKaM, OH pa0OTaeT B peXUMe CylnepBU30pa, Oeps Ha
ce0s ynpaBiieHHuEe IPOrpaMMOM, U MO3BOJIET MO LIaraM MCIHOJHATh KOJ Mporpammbl. MoxHO
notpeboBath, uToObI Turbo Debug wucmosnHsn mporpammy g0 HEKOTOPOH TOYKH HIH JIO
MOSIBJICHUSI ONPENENCHHON curyanuu. MOXXHO M3MEHATh 3HA4YeHHs B MaMsTH, BPEMEHHO
BCTaBJIATh HOBBIE KOMAaHJbl, a TaKXe MEHATh 3HAYCHHs PErucTpoB u ¢iaaroB. MoXHO
ucrosib30Bath Turbo Debug s BBOAa WM peakTHPOBAHMS MPOrPAMM B MAIIMHHBIX KOJaX,
€CJIN KOJIMYECTBO KOMaHJ HE CIMIIKOM BENMKO. V3-3a HAJIM4YMSA XOpOILIEro OMMCAHHUA 10 €ro
MPUMEHEHHIO BO MHOTUX KHHUTrax, Harmpumep, [4-6], Mbl Ha ero paboTe Takke OCTaHABINBATHCS
He OyzaeM.

[IpocTeiM U 1OBOJILHO YIOOHBIM OTJIATYMKOM, UMEIOUIMM HHTEp(eiicHyI0 000JI0uKY,
spisercs AFD. 3BecTHBI 1BE €ro BEpCHUH:

» AFD (Advanced Full screen Debug);

» AFDP (Advanced Full screen Debug Professional). Pa6ota C HUMH BO MHOTOM CXOXa,
U MBI He OyJIeM WX pa3inyarh, OPUEHTUPYSACH Ha 0o0Jiee TO3HIOI W YAOOHYIO BEPCHIO —
AFDP.

1.1. Onucanue ocrnoenvix noJeii unmepeiica

IIporpamma AFD, mpennHasHadeHa Ui OTJAaJKHU BBIMOJHAEMBIX MPOrpaMM U3 (hailioB
tima EXE wmm COM. OpHako MOXHO 3arpy3WTh B IaMmsiTh, NPOCMOTPETh U TIpU
HE00XO0AMMOCTH OTPEJAKTHPOBATH 1000 qpyroi (ait.
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OcHoBHOe 0KHO mporpamMmbl AFDP cocrout u3 cienyromux moJieii uagopmanun (puc.

1):

. cocmosiHusi  npoyeccopa, — BKIOYawliee B ce0s  COACPIKUMOE
M0JIb30BaTEIbCKUX PETUCTPOB, YKa3aTeIb KOMaHI, COIEPKUMOE YEThIPEX CJIOB CTEeKa
(Staks),

perucrpa duaros (Flags) u 3Hauenue BocbMu 0T/I€b-4 HBIX (hi1aros (1);

. KOMAaHOHAsi cmpoka JUTsl BBOAA KOMaH[ 0Tiaaquuka (2);

. pa3mMeliieHre 00IacTH MaMsITH B BHJIE TEKCTA TPOrPaMMbl B MHEMOHHKAX
Accembiepa (3);

. noe otrobpaxkeHust comepxumoro aammna namsitu (Memory 1) o Bocemb
OaiiT B CTPOKE C yKa3aHHWEM IOJHOTO ajpeca mepBoro Oaira ctpoku (4);

. nojie OTOOpaKEHHSI COJCPIKUMOTro namiia nmamsitu  Puc.l. OcHOBHOE

okHO otnagurka AFDP
(Memory 2) o 16 6aiiT B CTpOKE B IIECTHAIIATEPUYHOM, a TAK)KE€ B CHMBOJIbHOM BHJIE C
yKa3aHHeM IOJHOT0 ajipeca nmepBoro Oaiira ctpok (5);
. nojie noOCKa3Ku Mo UCIOJIb30BaHUI0 (PYHKIMOHANBHBIX KiaBum F1-F10
(6).

Buytpu mo6oro nonst (1) — (5) MOXKHO U3MEHATH €0 COJEPKUMOE: PETUCTPOB, MAMSTH,
CTeKa M cocTosHue (aaroB. s M3MEHEHHUs COOTBETCTBYIOLIErO IOJIsi B HEr0 HEOOXOAMMO
MIepPEeBECTU KypCcop, KOTOPBIN M3HAYAIBHO HaXOIUTCs B MoJie BBoJa komaHa. [lepeBon kypcopa
ocymecTBisieTcs QyHKIIMOHAIBHBIMU KiaBumamu F7-1, F8 -|, F9 - | F10 — —.

BHyTpu akTHBHOrO mOJsl Kypcop IMEpEeMEIIaeTcss C IMOMOIIBI0 KIABUII YIpPaBIICHUS
KypcopoM U kiaBuieit Tadbymsinuu — Tab. Mo)XHO U3MeHsTh JitoOble JaHHBIE B MOJISIX Memory
1 u Memory 2.

Heo6xoanMo uMeTh B BHIy, YTO OTJIAJYUK ONEPHUPYET TOJIBKO C IMIECTHAAIATEPUIHBIMH
YHUCllaMU, KOTOpbIe  SIBISIOTCS  KOMIIAKTHBIM  TPEACTAaBICHHUEM  JIBOMYHBIX  YHUCEIL.
JlomyCTUMBIMU 3HAYCHHUSIMHE SIBIISTFOTCS urcina oT 0 o F (MokHO mucath Kak CTPOYHBIMH, TaK U
3ariaaBHBIMH CHMBOJaMH). VICkitoueHHEM SIBIseTCSl TpaBas 4acTh MOJS S CHUMBOJBHOTO
MPEACTABICHUS JTaHHBIX, T/ie AomycTuMbl Jto0bie ASCII cumBosbl. Kpome Toro, oTaenbHbIC
¢rnaru Moryt mpuHuUMaTh Jumlb 3HadueHus 0 wiu 1. Ilpu HamucaHuUM M penaKTUPOBAHUU
IIPOrpaMMBbl BC€ a/ipeca, JaHHbIE M KOHCTAHTHI 3alMCBIBAIOTCS TOJBKO B LIECTHAIATEPUYHOM

BUJIE.
1.2.
DyukyuonanvHole
Knaguwiu
B noJje (6)
MTOACKAa3KN MPUBEAECHBI
JTAHHBIE o
HCITOJIb30BaHUIO
(GYHKIIMOHATBHBIX KJIABUIIL
F1 (Step) —
nowazoéoe  BBIIIOJIHEHUE
OJTHOM MaIIMHHOMN

komanapl. [lpu HaxaTun
Ha 3Ty KJIABWIITY BBITOJIHACTCS TEKyIas KOMaH/a MPOrpaMMbl, YKa3aTeldb KOMaH MepeXOIUT
Ha CJEIYIOIIYI0 KOMaHIy M, COOTBETCTBEHHO, MeHseTcsi coaepxkumoe peructpoB IP u CS.
Bb130B nozmporpamMm, paboTa MUKIOB U BBITIOJHEHHE IPEPhIBAHUI 00pabaThiBaeTCs MO OHON
KOMaH/Ie.
F2 (ProcStep) — npoyedypnoe BbITIONHEHUE TmporpaMmbl. [lpm Haxkatnm Ha F2
BBITIOJIHSIETCSl TEKyIash KOMaH/Aa, Kak W B ciaydae Haxkarus F1l. OpHako, ecnm Tekymien
KoMaH 10#1 siBisiercst BbI3oB mporieaypbl (CALL), mpepeiBanus (INT) wnu nukina (LOOP), To 3a
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OJTHO Ha)KaTHe KJIABHILIH BBIOJIHACTCS LEIUKOM IPOILEaypa, PephIBAaHUE MIIM BECH UK. DTO
YIIOOHO JUTS JOCTYDKEHUS Pa3IMYHbIX 1EJIeH OTIaIKH.

F3 (Retrieve) — nmpocMOTpeTh MPEIbIAYIINE BBHIIOJIHEHHBIC KOMaHbl. DTO JOBOJBHO
yao6HO uist moBTopa npeabiayiei komanasl. F4 — (Help ON {OFF}) Be3Bath miu yopath
KOHTEKCTHYIO MOJICKA3Ky JUIsl TEKYIeH KOMaH/bl WK MPOCMOTPETh BCE JOCTYIHBIE KOMAaH/IbI
OTJIa{YMKa JIUCTasi CIIPABOYHYIO HHPOPMALIUIO KIIABHIIAMH

Page Up u Page Dn. Ilpu Haxaruu F4 Bropoe okHo mamsatu (Memory 2) 3ameHsieTcs: Ha
OKHO TOJCKa3Ku s Tekymieil komauael. F5 (BRK Menu) — ycraHoBka To4Yek MmpepbIBaHUS
BBITIOJIHEHUS] MIPOrpaMMBI U TIEPEXOJ K JKpaHy YCTaHOBKM TO4YEK mpepbiBaHus. llpu stom
¢dbynkunonansubie knaBumu F1, F3, F4, F7, F9, F10 naunnarotr HecTH aApyroi cMmeici. Beixox
13 3TOr0 peXuMa IOBTOPHOE Haxarue F5

(CMD line).

F7 (up) — nepeBoa Kypcopa Ha BBILIECTOSIIEE MOJIC;
F8 (dn)—mepeBoa Kypcopa Ha I0JI€ HUKE;
F9 (le) — mepeBon kypcopa B sieBoe mosie ot aktuBHoro; F10 (ri) — mepeBon

Kypcopa B IpaBoe 1oJie OT aKTUBHOTO.

OcHOBHbIE KOMaH/AbI OTJIATYHKA

Komannel HaOuparoTcs B mojie BBOJAa KOMaHA (2) W BBINOJHSIOTCS Ha)aTHEM Ha
knaBumry Enter. Paccmorpum Gonee moapoOHO paboTy OCHOBHBIX KOoMaHA. B ¢urypHsix
cKoOKax yKa3aHbl HE 00s13aTEIIbHbIC OTICPAH/IBI.

L {/p} {/addr} filename {parameter}

Komanna ucrosnp3yercs s 3arpy3Ke IpOrpaMMbl HITH TAHHBIX U3 (aiisia B TaMsTh.

filename — monHoe uMs (aiina BrIrOYas myTh K (aiiny mo crerudukanuun DOS; addr —
aJipec 3arpy3Ku (Qaiisia B maMsTh SIBISETCS HE00s13a-

TENBHBIM TIApaMETPOM M TIPEACTABISIET TIOJHBIA aapec JUOO TOJIBKO CMEIIEHHE
otHOocuTenbHO cermenta CS. [lpu 3arpyske BeinonHseMol nporpammsl popmupyercs PSP co
BCEMH HEOOXOIMMBIMH MapaMeTpaMu. B OTIEeNbHBIX CilydasX MOKHO yKa3aTh aapec MaMATH,
HAuMHas ¢ KOTOPOro OYyJeT 3arpykaThCsl M Jjajiee BBIOIHATHCS nporpamma. Ilo ymonauanuto
Ui *.COM-TIPOrpaMMBbl 3TOT aJpec OIpeJeseTcs colaepKUMbIM peructpa CS u cmenienneMm
100h. Ecnu ¢aiin Oiaromony4Ho 3arpyxkeH, To B peructpoBoit mape (BX; CX) maxoautcs
KOJIMYECTBO 3aIMCAHHBIX B TAMSTH OAlT MPOTPAMMBI.

/p — mapameTp 1 pacakOBKH BBIMOJHIEMBIX (aitmoB EX-

EPACK.

W { addr, length, filename }

Komannma 3amuceiBaeT copepkumoe obOnactu mamsatd B (dain. [lo  ymomdyanHuio
CerMEHTHBIM pPErucTpoM ajpeca npuHumaercss DS. JlnmuHa 3anmuchiBaeTcs Kak KOJIUYECTBO
0aiiT B (hopmare 4eThIpeXpa3psaIHOro MECTHAIATUPUYHOTO YUCIIA.

{R} Peructp = 3nauenue. KoMaHa CIIy)UT U1l YCTAHOBKH COACPKHUMOTO PETHCTPa UITH
¢nara, nanpumep, AX=11FF; AX=BX; FL=3202. Peructp ¢naros (FL) onpenensercs xak
HIeCTHAAATUPA3PsIIHBINA. J[1s1 yCTaHOBKM OTAETBHBIX (DJIAroB MCIOJIB3YIOTCS CIEIYIOLIUE UX
nasanms: OF, DF, IF, SF, ZF, AF, PF u CF, mannpumep, CF=1,

ZF=1.

D addr. Komanma ciyXuT Ui YCTaHOBKH ajpeca OONAacTH MaMsITH, KOTOpas
oTtoOpakaeTcs B MOJI€ Pa3MEIeHUs TEKCTa POrpaMMBl.

CermeHTHBIH peructp o ymomdanuto CS.

Mn Anpec/Peructp. Komanna onpenensier agpec maMsaTH, oToOpakaeMOi B OJHOM M3
nByx moneil copepxumoro namsatd (N=1 wim N=2). CerMeHTHBIH PETUCTP YKa3bIBAeTCS B
COOTBETCTBYIOLIIEM TIoje BbIBOAA. [l ajapecaliil MOXKET HCIIOJIb30BaThCs COAECPKUMOE
perucTpa, HanpuMmep:

M2 DX; M2ES:125A; M1DS:SI.

M2 FE00:0 (undopmarust o Bios)

M2 FFFF:5
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G {Craprossrii anpec} {, Aapec ocranoBa}. Komanna npenHasHaueHa il BBIIOTHCHUS
MPOTpaMMBbI MJIH €€ YaCTH B aBTOMAaTHYECKOM pEeXHMMeE, Ha4MHasi CO CTapTOBOTO anpeca (Start
addr). ITo ymomuanuo ucnons3yercst cermeHTHbI peructp CS. Ecnu ykaszan agpec octaHoBa
(stop addr), TO TPOMUCXOTUT OCTAHOBKA MPOrPaMMbl TMPH €ro JOCTHKeHHH. I[IpepBarh
BBIIIOJTHEHUE TIPOTPaMMbI B aBTOMATHYECKOM PEKUME MOXKHO, Hakumas kiasuim Ctrl-Esc.
Ecnu mnpu  BBINOJIHEHHHM TPOrpaMMbl BCTpPETHJIaCh Touka ocTaHoBa break_addr, To
aBTOMATHYECKOE BBITIOJIHEHUE MTPOrpaMMBI MTpeKpaiaercs. Eciau cTapToBelii anpec He yKasaH,
TO IIpOrpaMma BBITIOJHACTCS ¢ TEKYIEero aapeca onpeaensemoro CS:IP.

QUIT {R{ESIDENT}}. Komanna nupeanasHaucHa Juisi 3aBepuicHus padbotsr AFD.
EnunctBennblii mapamerp {R} mo3BoisieT ocTaBUTh €€ pe3uACHTHOW B mamsTH. Korma
nporpaMMa HaxOJHUTCS PE3UACHTHO B MaMATH, OOpalleHHe K HEHl BBIMOIHSACTCS HaKaTHEM
koMOunHanmu kiasui Ctrl-Esc.

A {Anpec}. Komanna npennaznadeHa Ajisi epexoja B IOJIe MPOrPaMMBI U MO3BOJISET
W3MEHSTh €€ TeKCT, HaOupas KOMaHIbl B MHEMOHUKax AccemOiepa. Eciu He yka3wbiBaeTcs
azpec, TO KypcOp YCTaHABIMBACTCA B TEKYLIYI0O KOMaHAy, Ha KOTOPYIO YKa3bIBaeT
nporpamMMubiii  cuetunk CS:IP. Haxarue Ha xmaBumry ENter BbI3bIBaeT TpaHCISIMIO
HaOpaHHOW WM W3MEHEHHOW KOMaHabl. BpIxom w3 pexuma HaOOp/penakTHpOBaHUE
OCYIIECTBIIACTCS HaxkaTueM Ha kiaasuiu Ctrl— Enter. Pa3neukku KoMaHI HE IPOUCXOIUT, T. €.
HOBBIE KOMAaHJBl 3alUCHIBAIOTCS TOBEPX CTaphIX, T.K. KaXKIas KOMaHIAa «IpPUBS3aHa» K
KOHKPETHOMY MecTy B mamstu. HeoOXomumMo Takke MMETh B BHIY, YTO Pa3HBIC KOMaHJIbI
UMEIOT Pa3HyI0 JUIMHY, IO3TOMY €CIIM HEOOXOAMMO 3ape3epBHPOBATH MECTO Ui OyTyIIHX
KOMaH]I MOXXHO BOCITOJIb30BAaThCsl OJJHOOANTOBON KOMAHIOW O3HAYAOIIEH IMyCTYIO ONEpPaIuio
— NOP (xox 90). ITpu 3T0i1 onepanuy He BBITOIHICTCS HUKAKUX JCHCTBHIA.

P Anpec, Ctpoka.

Komanja 3anucsiBaeT B maMsTh 10 aJpecy MepBoro onepaHaa crpoky uHpopmanuu. Io
YMOJTYaHHIO UCTIONB3YyeTcs cerMeHTHBIN peructp CS. CTpoKy MOKHO 3a/1aBaTh B CHMBOJILHOM
WIN B IU(PPOBOM BHJIE, HAITPUMED:

P 1000,712345678”, P 1000,11 22 33 44 55 66 77 88

ITo cmemenuto 1000 B onepaTuBHON NaMsTH U3MEHsIeTCs 8 OaMT.

F Anpec, IloBropenue, Ctpoxa.

Komanzga npennasHaueHa ajs 3allucu B HaMsITh CTPOKU MHQOPMAIMK C ONpeAeIEHHBIM
kodpduurenTom noBTopeHus. Omnepanj «lloBropeHHe» MO3BOJSAET YyKa3aTh KOJIMYECTBO
3aMMChIBAEMBIX B MaMsATh KONUN CTpokd. [lo ymMona4aHuIO mpH ajapecali HUCHOJb3yeTcs
cermMeHTHBIH peructp DS. . Hampumep:

¢F 200512345

ITo cmemenuto 200 B maMATh 3aHeceTcs 25 OalT:

01020304050102030405 ...

¢ F 500,3,“alfa”

ITo cmemenuto 500 B maMaATh 3aHOCUTCS 12 GaiiT:

61 6C 66 61 61 6C 66 61 61 6C 66 61

PD Appec, [Jmuna {, Uma daiina}. [lanHas komaHna nmpenHa3HayeHa s IedaTu
MAIIMHHOTO KOJIa MpOrpaMMbl B MHEMOHHKaX si3blka AccemOuep. IleuaTs uaer Ha mpuHTEp
WK B yka3aHHBIA Qaitr. [To ymomuanuro mcrmosib3yercs cermeHTHBIN peructp CS. Omepann
JlnuHa yKa3bIBaeT Ha KOJIMYECTBO pacredaTblBaeéMbIX OAalT, a HE MHCTPYKIMH AccemOuepa.

PH {/A} Anpec, Hmuna {, Umsa daiina}. Komanna ananoruuna PD u ucnons3yercs
JUIS TIeYaTH MAIIMHHOTO KO/1a MpOorpaMMbl B BUJIE IIECTHAAIIaTUpUYHOrO Aamma. [lapamerp /A
orpannunBaeT BbIBOJ AaHHBIX ASCII- Tabmuier auamazornom ot 20h mo 7Fh. Hanpumep, npu
0TpabOTKE MHCTPYKIIMMA:
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PD 100,100, progr.cod PH 100,100, progr.hex BeiBogutcst 256 Baiit no anpecy CS:100 B
daiin Texyiero karamgora — progr.cod B gusacceMOiiepHOM Buze u B (aiia progr.hex — B Bume
HIECTHAIATUPUIHOTO JIAMIIA.

? = BblpaxeHue. JlaHHas KoMaHJa SBJISETCS BCTPOCHHBIM  IEIOYHCICHHBIM
KaJbKyasTopoM. Ee ynoOHO MCHOib30BaTh sl pacdyera paziIHYHBIX KOHCTAHT, aJpecoB M
NepeMeHHbIX. B BbIpakeHuWe cmpaBa OT 3HAaKa PaBEHCTBA MOTYT BXOJOUTh Kak
HIECTHAAIATEepUYHbIe, TaK W JACCATHYHBIC 3HAYEHUS, KOTOpbIE HAYMHAIOTCA 3HAKOM Y.
Pesynbrarom siBIsieTCs MIECTHAALATEPUYHOE WIIN JECATUYHOE 3HaUeHHE 0e3 3HaKa BIBOJUMOE
CTpPOKOM KpacHoro usera. Hanpumep:

? = %256 noayyrm >Result =0100 ? = AA-BB noayunm >Result =0011
?=AA*BB mnonyuum >Result =7C2E ? %=35*5 - %10 nonyuum >Result =%255.

Iopsiiok BbINOJTHEHUSI PA0OTHI
— CocTaBUTh MaTEMaTHUECKYIO MOJIENb 33Ja4u.
— BriOpars 1 060cHOBaTh HauboJIee paloHaIbHBIA METO/] PELICHHUS 3a/1a4H;
— PazpaboTarh anroput™ i peiieHus 3a1auu.
— Hanwucartp u oTIaAUTH IPOrpaMmy.
dopma npeaocTaBIeHHs pe3yJibTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurtepuu onenku:

«OTINYHO» - TEOPETHYECKOE COJIep:KaHHuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMoOl ydeOHBIC 3a7aHtsl BHIITOJHEHBI,
KaueCTBO UX BBINOJHEHHUS OLICHEHO BBICOKO.

—«XO0poII0» - TEOPETHIECKOE COJepKaHNEe Kypca OCBOCHO MOJIHOCTHIO, 06e3 Mpo0eros,
HEKOTOphIe yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIIMOJHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETHYECKOE COJCpIKaHHE Kypca OCBOCHO YAaCTUYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJUMble YMEHHsI paboThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO IMPEAYCMOTPEHHBIX HPOTPAMMOMA
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEpKaHME Kypca HE OCBOEHO, HEOOXOJMMBbIe
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT ITpyOble OIINOKH.

Jladoparopnoe 3ansaTue Ne3. Ucnosnb3oBanune noTokoB. Pagora u ncnosib3oBanue
otsiagunka AFD. Cnoco0bl 3a1aHus onlepaHA0B KOMaH/bI. AJjpecanus K NaMsATH
Hean pa6oTb:
— TIOMYYUTHh HaBBIKH PAOOTHI C OCHOBHBIMU KOMaHIaMH OTJIaUHKa.
Beimosinus patdory, Bel Oyaere:
ymemp:
— ¥2. Co3znaBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTICIIbHBIA MOTYJIb.
—  VY1.OcymiecTBiaTh pa3paboTKy KOJia MPOrpaMMHOTO MOJIYJIS Ha sI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;
— Y3, BeIIOJHATH OTIaAKY M TECTUPOBAHUE NTPOrPaMMBbl HA YPOBHE MOTYJIS.
— V6. ObopMiATh JOKYMEHTALMIO Ha TPOTPaMMHBIE CPEJICTBA.
- V8. HpI/IMeHHTB HWHCTPYMCHTAJILHBIC CPEACTBA OTJIIAAKHA TPOrPaMMHOI'0 obecnieyeHus.

MarepunanbHoe obecnieyeHue:

— MpynbTUMenuiiHble  CpeiCcTBa  XpaHEHUs, IMepefauyd W IPeICTaBJICHUS
nH(pOpMaLINU.
3ananne
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CTpyKkTypa MalIMHHOH KOMAH/IbI

MammHHass KOMaHJa TNPEACTaBIIeT COOOW 3aKOJUPOBAHHOE I10  ONPECIICHHBIM
MpaBWJIaM yKa3aHWE MHUKPOIIPOIIECCOPY HA BHITIOJHEHUE HEKOTOPOH OINEpauy Wil JSHCTBUS.
JlnrHa MaIIMHHONW KOMAaHJIbl MOYKET COCTaBJIATH I1e10€ uucio 6auT: 1, 2, 3, 4..., Hanpumep:

Komanoa Mnemonuka  oneparo(vt)
Oonobaiimosas 50 PUSH AX;
[syxbarimosas CD 21 INT 21;
Tpexobatimosas 0500 10 ADD AX, 1000;

Yemuipexoaumosas 2B 06 0010 SUB AX, [1000].

Kaxas koMaH/a COAEPIKUT IEMEHTHI, ONPEICISIONIUE. * KOO onepayuu, TO €CTh Kakoe
JeficTBHE HEOOXOAUMO clienaTh (ITO 00s3aTebHBIN 3JICMEHT);

* OnepaHowbl, TO €CTh 0OBEKTHI, HAJ KOTOPHIMH HEOOXOAUMO YTO-TO CJIENIATh,

* munwl oneparoos (00BIYHO 33aAt0TCS HEIBHO MCXO/Is U3 KOMAH/IbI HJTH OTIEPAHJIOB).

Crnoco0bl 3a1aHNs ONIEPAHI0B KOMAH/IbI

¢ Onepanovl mocym 3a0a8amsCsi HeSIBHO HA MUKPONPOSPAMMHOM yposHe. B 3TOM cityuae
KOMaHJIa He COJAEPKUT SBHBIX OIEPaHIOB, U OHU HMCIIOJIB3YIOTCS 1O yMmoirdanuto. Hampuwmep,
komanabl STC u CLC BoszeiictByet Ha ¢utar CF (ycranaBnuBaet ero B «1» uin B «0»).

¢  Onepano  modcem  3a0a6amvCsi  HENOCPEOCMBEHHO 8  CAMOU  KOMAHoe.
HenocpencTBeHHBIN onepaH]] MOXKET ObITh TOJIBKO UCTOYHUKOM. Hampumep,

MOV AX, 1122; SUB [BX], 5F.

¢ Onepano mooicem naxooumvcsi 6 oonom uz 8/16/32 GutHbIx peeucmpos. Hanpumep:
INC CH - yemmuuBaer peructp CH na 1; ADD BX, AX — cymmupyercs coaepKumMoe
peructpoB AX u BX u pesynbrar 3anocutcs B BX.

¢ Onepano modcem Haxooumvcs 6 namamu. ITO HauboJee CIOXKHBIA U B TOXKE BpeMs
HanOoJiee THOKUI U Yalle BCero UCIOIb3yeMblid CrIoco0 3a1aHus onepanoB. boiee moapooHO
CIOCOOBI a/Ipecaluy K MaMsATH PAaCCMOTPEHBI B II. 2.2.

¢ Onepanoom saseisemcsi nopm 66800a-6v1600a. VICTOYHMKOM HMHPOPMAIMN WU
npueMHUKOM BbicTynaeT akkymynsatop AL, AX, EAX. BwiOop perucrpa ompenensiercs
Pa3psIHOCTHIO TOPTA.

Howmep nopra 3agaercs B peructpe DX.

¢ Onepano maxooumcs 6 cmeke. B 3TOM ciydae KOMaHJa COAEPKHUT OJWH OMeEpaHi B
BHUJIC NIECTHAAATHONTHOTO PErUCTpa, KOHCTAHTHI WJIH ajpeca MaMsTH.

Anpecanusi K NaMATH

[Ipy nporpaMMupoBaHMHM Ha S3bIKE MAIIMHHBIX KOMAaHJ pPa3In4yaroT CIEAYIOIINe
OCHOBHBIC CITOCOOBI aJpecalii K MmaMsaTH: — abcoJoTHas npsimasi, Hanpumep: MOV [200],
AL 3anucars B siueliky namsatu DS:200 conepkumoe peructpa AL;

—oTHocuTeabHasi npsimasi, Hanipumep: JC 50 — nepeiitn Ha meTky 50, ecnu ¢rar CF=1.
Hecmotpst Ha TO, 4TO MeTKa yKazaHa SIBHO, Ha CaMOM JeJie MPU KOMIUJISIUN B KOMaHIy
Bxoaut cmerienne B gopmare SHORT (uemoe onHOO0aWTOBOE €O 3HAKOM) OTHOCHUTEIBHO
azipeca clieAyIouled KOMaHIbl;

— KOCBeHHas ajpecanusi. Pa3inuaroT ciemyromnye ee pa3HOBUIHOCTH:

KOCBEHHasi 6a30Basi CO CMELICHWEM, KOCBEHHasi MHAECKCHAsl CO CMELEHUEM, KOCBEHHas
0a3oBast MHIIEKCHAs apecaliysi CO CMEIEHUEM U

T.IL

[Mpu appecanuu si9eeKk NaMsITH TiepeAada MaHHBIX B MaMSITh W W3 TAMATH MOXKET
MPOUCXOIUTh C HCIONIb30BaHHeM cerMeHTHhIX peructpoB SR (DS, SS, ES, CS, FS, GS),
0azoBbix peructpoB BR (BX, BP) u wmnmexcubix peructpoB IR (SI, DI). O6mwmii Bux
KOCBEHHOH ajjpecalliu K MaMsITH JJIs IPOLECCOPOB B PEATbHOM PEXUME UX PAOOTHI MOXKHO
3amucaTh CJIEIYIOITUM 00pa3oM:

SR: [ BR+IR+(D8 wiu D16 unu D32) ],
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rae D8, D16; D32 — BocbMH, IeCTHAAIATH I TPUALATHABYXpa3psgHasi KOHCTAHTA;

SR — 11000#1 M3 CErMEHTHBIX PETUCTPOB;

BR — 6a30Bsiii peructp (BP, BX); IR — unaekchslii peructp (SI, DI).

B kBagpaTHbIX ckOOKax yKa3aHO CMEUIEHHE OTHOCHTEIbHO CErMEHTHOro perucrpa SR.
JIro0o¥ U3 TpeX KOMIIOHEHTOB CMEMICHHS SIBJIICTCS HEOOS3aTeNbHBIM, HO HAIUYUE XOTS OBI
OJIHOTO M3 HHUX HeoOxoaumo. HenomycTumMo OJHOBPEMEHHOE HCHOJIb30BaHHE JIBYX 0a30BBIX
WJTU IBYX WHJEKCHBIX PETUCTPOB.

CerMeHTHBIN perucTp SBISETCS TaKKe HeoOsf3aTeIbHbIM IapaMeTpoM, M €ClIM OH He
yKas3aH SIBHO, TO JCWCTBYET CIIEAYIOIIEE COTJIAIICHHE: €CIM B KauecTBe 0a30BOI0 pErucTpa
ucnoJib3dyercst peructp BP, To mogpazymeBaeTcs CErMEHTHBIA perucTp SS, BO BCEX OCTaIbHBIX
ciydasx — peructp DS.

[Ipouieccop mMOCPEenCTBOM pa3iMUYHBIX KOMAaHJ aapecallud K namsaTH oOecredyuBaeT
JIOCTYII K OTJIEJIbHBIM OaiiTam, K ciaoBaMm (2 cmexxubIM baiitam), k 1BOMHBIM ciioBaM (4 baiitam)
WIK K 4eTbipeM cioBaM namatu (8 baittam). PaccmoTpum, kak XpaHsSTCS 4yuClia B MaMATH,
HampuMmep, Iejoe aAByxOaitoBoe umcio 0e3 3Haka 5125 = 1405h. IlonsTHO, 4TO uYMCIa B
MaMsATH KOMIIBIOTEpa XpaHATCS TOJBKO B JBOMYHOM BHue. /[l ymoOGcTBa uenoBeka-
10JIb30BATENS JaHHBIE YMCIIA B OTJIAJUUKE WUJIU sA3bIKe AccemOiep NpeCcTaBisItOTCs B Oosee

KOMIIAKTHOM IICCTHAAIATCPUIHOM BUJC.
14 05h

R

CTapIIMI MUK OalT Oaiit

Ilocne BEITOTHEHUS CJICAYIOINUX MAIIMHHBIX KOMAaH/:

MOV AX, 1405
MOV [1025], AX B ortepatuBHON TaMATH OyIET ClIeyoIas KapTHHA:
05 14
1025h 1026h
(sraetika) (sraetika)

Uucna xak Obl epeBopauMBaroTcs Mo aapecam. Heo6xoaumo Bcerna MoMHUTh, YTO MJlajliast
4acTh YMCJIAa BCEr/1a XPAaHUTCS B MIIQJILIEM aJIpece.

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a4a4H.
— BriOpatb 1 060cHOBaTH HanboJIee palOHATBHBIN METOJT PEIIeHUs 3a/1a4H;
— PazpaboTtarh anroput™ Ui peleHus 3ajJauu.
— Hanwucartp u oTnaauTh IpOrpaMmy.
dopma npegocTaBieHUs pe3yJbTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETHYECKOE COJIep’KaHHuEe Kypca OCBOECHO MOJHOCTHIO, 0€3 MpoOenoB,
yMeHUusl cpOpPMUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
KaueCTBO MX BBINOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0poII0» - TEOPETHYECKOe COJepKaHUe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MPOTPaMMOil
yueOHbI€ 3aJIJaHUS BHIMOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHU BBITIOJHEHBI C OIIMOKaMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
npo0esbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOUMble YMEHHs paboThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHbBI, OOJBUIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoi
o0y4yeHHs y4eOHbIX 3aJaHHi BBIIIOJHEHO, HEKOTOPHIE M3 BBINOJHEHHBIX 33JaHUN coJepKar
OIIHOKH.
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«HeymoBIeTBOPUTENBHO» - TEOPETHYECKOE COJEpKaHHuEe Kypca HE OCBOEHO, HEO0OXOIUMBIC
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMMOKH.
JladoparopHoe 3ansaTue Ne4. Ucnosib3oBanne noTokoB. Pagora u nucnosib3oBanue
oraaguuka AFD. OcHoBHBIe MAIIMHHBIE KOMAH/BI
— KOMaH/JbI nepeaavyu 1aHHbIX
— apudmeTrnyecKkrue KOMaHAbI
— JOTHYeCKHE¢ KOMAaHAblI H KOMaH/JbI CIBUI'A
— KOMaHAbI IEpeaavin ynpaBjJacHUA
— KOMaHAbI IUKJIA.
Hean pa6oThI:
— TOJYYUTh HaBBIKK PAOOTHI C OCHOBHBIMU KOMaHaMH OTJIaTYHKA.
Bbinosinus padory, Bel Oyaere:

ymemb:

— ¥2. CoznaBaTh nporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIEHBIA MO JIb.

—  V1.0cymecTBasTh pa3paboTKy KoJa MpOrpaMMHOTO MOJIYJIS Ha sI3bIKaX HU3KOT'O YPOBHS U

BBICOKOT'O YPOBHEH;

— Y3. BbIIONHATE OTJIAJKY U TECTUPOBAHUE IIPOrPaMMbl HA YPOBHE MOIYJIS.

- ¥Y6. OdopMIIsaTh JOKYMEHTAIWIO HA TIPOTPAMMHEIE CPE/ICTBA.

— V8. [IpuMeHATs, HHCTPYMEHTAIBHBIE CPEJICTBA OTIIAIKH POTPAMMHOTO 00ECTICUSHHSL.

MarepuanbHoe o0ecniedeHne:
— MynbTuMenuitHble  CpeACTBAa  XpaHEHWs, TMepelauyd U MPEJCTaBICHUS
nHpopMaIuu.
3aganue

OCHOBHBIE MAIIIMHHBIE KOMAH/IbI

B maHHOM pa3zgene mnpuBeAcH HEOOXOAUMBIM MHHHMAJIbHBIA HA0Op M Ha3HAYCHUE
npocTedmumx komaua. s ynoOcTBa MpaKTUYECKOTO MPUMEHEHUS U OTpaXXeHHs crienupuKu
KOMaH/Ibl X MPUHSATO JCITUTh HA TPYIIIBL: IMePeIadu JaHHBIX, apuPMETHUSCKUE, JIOTUYECKHE,
nenoueynsle U T.1. KoManaa mpencrasiser coboit HEKOe YMCIIO B IBOMYHOM BHE. UeloBeKy
JIOBOJIBHO TPYJIHO OIEpUPOBATh C MOCIEAOBATENBHOCTSIMHU HYJEH U €IUHUIl U OH UCIOJIb3YyeT
WX CUMBOJIbHBIE MOJIEIM — MHEMOHUKH.

C ToukM 3peHHs] MNpoUeccopa, HET NPUHUUIUAIBHON pPAa3HULBI MEXAY AaHHBIMH H
KOMaH/1aMH. JlaHHbIE W MalIMHHBIE KOMAaHJbl HAXOMSTCS B OJHOM IPOCTPAHCTBE MaMSTH B
BHJIE€ MOCJIEI0BATENLHOCTU HyJel U eauHull. [Iporeccop, UCNONHSSA COIEPAKUMOE HEKOTOPBIX
MOCJIEIOBATEIBHBIX SYEEK MaMsTH, BCETJa IBITAETCS TPAKTOBATh €r0 KaK KOJIbl MAaITMHHOMN
KOMaH/ZIbl, a €CJIM O3TO HE TaK, TO MPOUCXOJUT aBapHilHOE 3aBEpILICHHE MPOrpaMMBlI,
cojepxaiie HeKoppeKTHbIM (parmeHT. Hamo derko ceGe mpencTaBisiTh, TIe HaXOIATCS
JTaHHBIE, a T/Ie IPOrpaMMa.

CMpBICT MHOTUX KOMaHJlI W QITOPUTM HMX pabOThl JAJIEKO HEOYEBUIEH, KaK MOXKET
MOKa3aThCsid Ha NEpBbIM B3rsAA. HekoTopble M3 HUX HMMEIOT CBOMCTBA, KOTOPBIMH MOHO
BOCITIOJI30BaThCS B CUTYaIMAX, KOT/Ia KOMaHJla IPUMEHSETCA HE MO MPSAMOMY Ha3HAYEHUIO.
Tex, koro 3auHTepecyeT Oolee ry0oKoe MTOHUMAaHUE padOThl MPUBEICHHBIX HUKE MAIIMHHBIX
KOMaHJl ¥ alTOpUTM (YHKIIMOHUPOBAHUS APYTHX KOMaH] MOXXHO PEKOMEHJIOBATh YUCOHUKH
o accemouepy [3 - 6].

1. KomaHab! nepesaym JaHHbIX

MOV <onepana Ha3HaueHuUe™>, <OMNEpaHJ HUCTOYHUK™> OTO OCHOBHAas KOMaHAA
nepecbulki JaHHbIX. OHa peanusyer camble pasHOoOpa3Hble BapuaHThl nepechliku. XCHG <
onepanj 1>, <omnepanp 2>

[lepecTaBnsier UM MEHSET CONEPKUMOE OMEPAHIOB MEXIy coboi. OmepaHabl 000MxX
TUX KOMAaHJl JIOJDKHBI OBITh COTJIACOBaHBI TO paspsaHocTu. EcTh psiag ocobeHHOoCTei
MIPUMEHEHHUSI 3TUX KOMaH]I.

Komanna He MOXKeT nepeiaBaTh JaHHbIE MEXAY ABYMS aJpecaMy NaMsTu;

Henw3s 3arpy3uth B CETMEHTHBINA PETUCTP KOHCTAHTY WK JAHHOE U3 TIaMSITH;

98



Henp3s nepecnath JaHHOE U3 OJTHOIO CETMEHTHOTO PETUCTPa B APYTOM.

Komanga PUSH <ucTtoyHuK> - cOXpaHSE€T 3HAYEHUE CJI0BA B CTEKE JJISl MOCIEAYIOLIErO
ucnonb3oBanus. Peructp SP yka3piBaeT Ha Tekyllee CIOBO B BEpIIMHE CTeKa (yKas3aTellb
creka). Komanna PUSH aBTomMaTH4ecku ymeHbIaeT 3Ha4eHHe B peructpe SP Ha 2 u nmepenaer
CJIOBO M3 YKAa3aHHOT'O OTepaH/ia B HOBYIO BEPIIMHY CTEKa MO aJpecy

SS:SP.

Hanpumep:

PUSH AX
PUSH CX
PUSH CS
PUSH 1234 u 1. .

Komanga POP <na3znauenue> nepeaaeT CI0BO, IOMEIICHHOE paHee B CTEK, B YKa3aHHbBIN
onepann. Peructp SP yka3piBaeT Ha Tekyiiee ciioBO B BepuimHe crteka. Komanma POP
M3BJIEKAET CIOBO M3 CTEKAa M yYBEJIIMUMBAET 3HA4YeHHE B peructpe SP Ha 2. Hampuwmep:

PUSH DS POP ES

IIpu stom SP yBenmuuuBaercs Ha 2. Ilocie BBIMONHEHHUS ITHX KOMaH]| CETMEHTHBIN
peructp ES npumer 3nauenue DS.

2. ApudpMeTnyeckne KOMaHAbl

ADD < omnepannl >, < onepann2 > KoMaHga CIOXEHHUS CO CIEIYIOUIUM MPUHIIUIIOM
IEUCTBUS:

onepannl= onepannl+onepana2 ADC <omnepannl >, < onepann2 >

Komana CIIOKEHUS c y4eToM (nara nepeHoca CF: onepanal=
onepannl-+onepann2+3nauenune CF

Hannbie koman bl Bo3aenctByroT Ha pnaru AF, CF, OF, PF, SF u ZF. INC <onepang >

Orneparusi MTHKPEMEHTA, T.€. YBEJIIMUEHHUS 3HAUCHHs orepana Ha 1.

Komanpa BosneiictByer Ha duaru AF, OF, PF, SF u ZF.

SUB < onepannl >, < onepann?2 >

Komanna BelunTanus; ee NpuHUUI AeCTBUA: onepanal= onepanal — onepana?

Komanna BozaeiictByer Ha duaru AF, CF, OF, PF, SF u ZF. SBB < omnepanal >, <
omnepanna2 >

Brruuranue ¢ yuerom 3aema (¢uara CF) onepannl= onepannl-onepann2 — 3nauenue CF

DEC <na3naueHue™>

Omneparusi JeKpEMEHTa, T.€. YMEHBIIAET COIePKUMOE orepaHa Ha 1.

Komanga BosneiictByer Ha dunaru AF, OF, PF, SF u ZF.

MUL <comHOXxHuTEIb1 >

be33nakoBoe ymMHOXKE€HHE MMeeT OAMH omepaH] (COMHOXuUTenb 1). Btopoii omepana
(coMHOXHUTENDb 2) 337aeTcs HESIBHO. Tak Kak B 00IleM ciy4yae pe3yJbTaT YMHOXKEHUS OOJIbIIe,
yeMm J000H W3 COMHOXKHUTEJNEH, TO €ro pa3Mep M MECTOIMOJOXKEHHE JOKHBI OBITh TOXE
ompeseseHbl OJHO3HAYHO. BapuaHThl pa3MepoB COMHOXKHTENIEH W pa3MeIleHHe BTOPOTO
orepaH/a u pe3yibTara MpUBEACHbI B Ta0M. 1.

ITpu oneparun MUL neBblit eqUHUYHBIN OUT paccMaTpuBaeTcs Kak OWUT JaHHBIX, a HE
Kak 3HakoBbI OuT. Komanna Bozaetictyert Ha ¢aru CF u OF. DIV <pgenurens >

BemonHseT 1memodnciaeHHOe JeieHne Yucen 0e3 3Haka. MeCTOIOJ0KEHHE JIeTMMOTO
(uKCUpOBaHO, KaK M B KOMaHJAE YMHOXEHUS, 3aBUCUT OT pa3Mepa jaenutens. Pesymnbrarom
KOMAaHJIbl JICTICHUS SIBIIIOTCS 3HAYEHUsS YaCTHOTO M OCTaTka. BapwaHTBl MECTOMOJOXKEHHS U
pa3MepoB OMepaH OB ONEpalliy AeICHUS TTOKa3aHbl B Ta0I.2.

Ta6muma 1
Pacnionoxenue onepanioB U pe3ynbTaTa IPU YMHOKEHUHU
Comuoxutens | ComHoxutens | Pesynbrar
1 2
AL 16 our B AX: AL -
MJTaJIIIast 4acTh

Baiit (8 6uT)
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pe3yJbTara; AH -
cTapIias 4acTh
pe3ynbTaTa
AX 32 our B mape DX;AX:
CrnoBo (16 npuueM AX — mutaamias
ouT) gacTh; DX — crapmas
9acTh
JIBoitHOE EAX 64 our B nape
CIIOBO (32 EDX;EAX: EAX -
oura) miagmas yactb, EDX —
cTaprias
4acTh
Tabmuia 2
PacronosxeHue onepaHioB U pe3yinbTaTa IpH JeJICHUN
Jenumoe Jenurenn YactHoe | OctaTtok
AX OngHOo0alTOBLIN
PEeruCcTp MM sHelka AH
namMaTa pasmepom 1
b
DX - JIByx06aiiToBbII
cTrapuiasi| perucTp Wik sS4YerKa
4acTh; namsatu pasmepom 2 b
AX - AX DX
MJIa/IIa
s
4acTh
EDX - JIBoitHOC CJIOBO
crapuas 4 b,
4acThb; pEerucTp WU sYerKa
EAX —| mamsTH EAX EDX
MJIa IIIIast
9acTh

JleBblil eqMHUYHBIA OUT paccMaTpUBaeTCss Kak OMT JaHHBIX, a HE KaK 3HAKOBBIH OWT.
[locne BBINOJNIHEHNS KOMaH/bI JEJIE€HUS COJEPKUMOE (DIIaroB HEOIpe/eIeHHO, HO BO3MOYKHO
BO3HMKHOBEHHs HEMAaCKMPYeMOIro almapaTrHOro ImpepbiBaHus ¢ HoMepoM (0, Ha3plBaeMOro
«JEJICHUE Ha HOJIb.

3.JIorn4yeckue onepaTopbl 1 KOMaHAbI CABUTA

Tpu noruueckux omepauuu — AND (ornueckoe M), OR (jmormueckoe NJIM), XOR
(uckmovaromee MJIM) naroT BO3MOXHOCTH MaHMITYJUPOBaTh OTAEIbHBIMH OHTaMU B
JBOMYHBIX BeIMYMHAX. MOXHO yCTaHaBIMBaTh WIM cOpachlBaTh €IMHUYHbIE OWUTHI 0e3
BIMSIHUA Ha JApyrue, BbIIENATh U3 OaiiTa WM ClloBa OAMH WIM Tpynny OUTOB W Apyrue
orepari. ITU KOMaH/bl UMEIOT JIBa ONEepaH/a, MEePBbIM U3 KOTOPHIX SABISAETCS HCTOYHUKOM U
IIPUEMHHUKOM.

Komanga AND uvacto npumeHsieTcst 11l MaCKUpoBaHUs (BblIeNieHUs1) OUTOB B OalTax u
crnoBax. Hammpumep, BbIIeIUTh MIIQAIINI Toy0aiT, Haxoasamuiics B peructpe AH:

AND  AH, OF umu B gBonynoM Buje: AND AH, 00001111b

Yetslpe cTapiue ABOMYHbIE HU(PBI OyAyT ycTaHOBIEHBI B «0» HE3aBUCUMO OTTOTO, YTO
TaM ObLI0.

Jlornyeckast komangaa OR  wucnonb3yercst 11 U3MEHEHUN OTIENbHBIX OMTOB, HE BIIHUSS
IpH 3ToM, Ha Ipyrue 6utsl. Hampumep, yctaHoButh B peructpe AX nepBbiif u 15 Out B «1»:
OR AX, 8001 wiu B ABOMYHOM BHAC

OR  AX, 1000000000000001b
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Jlornyeckast komanga XOR sBisercss ymoOHBIM HHCTPYMEHTOM Ui TEpPEKIIOUEHUS
OTZIETTLHBIX OUTOB M3 cOCTOSIHUS «off» B «on» m Haobopot. Eciu 06a 6uta MMEIOT 0JMHAKOBOE
3HaueHue, To pesynbrar onepanuu XOR pasen 0, B MpOTUBHOM ciayyae — 1. DTO UCMONb3yeTCs
U1 HanOoJsee ObICTPOro OOHYJIEHUS JaHHBIX PEerucTpa, HalpuMep:

XOR SI,SIXOR AL, AL

ITockonpky Macka XOR w3MeHseT Ha MPOTHBOIIOJIOKHBIA KaKIbIH OUT HayaabHOTO
3HAUEHUs, TO IIOBTOPHOE IPUMEHEHHME TOM K€ MACKM K pEe3yJbTaTy BOCCTaHaBJIMBAET
MepBOHAYaAIbHOE 3HAYeHHE OUTOB. DTO IIMPOKO MCMOJIb3YEeTCS B KOMMYHUKAIIMOHHBIX CETSX,
U pOBaHUY JAHHBIX U TIPOTPaAMM.

Jpyroil BaxHO# onepanueld HaJ JBOMYHBIMU 3HAYCHHUSIMU SBIIETCS CIBUI OMTOB BJIEBO
U BIpaBo U poTauuu uepe3 aar nepenoca CF. KomaHabl qensaTcst Ha 4eThIpe TPYIIIbL:

¢ [Ipocteie cnpuru SHL, SHR;

¢ Apudmernueckue capuru SAL, SAR; ¢ Ilpocteie poramu ROL, ROR; ¢ Poramun
yepe3 ¢uar CF — RCR, RCL.

OO6mwuit Bun 3tux komany cienyromuii: KOMAH/JIA <omepanpa >,<KOJIWY. CIIBUTAEMBIX
our>.

BemmonHsoT caBur Bcex OWMTOB omepaHia BiIeBO WM BopaBo. CABUTH  MOTYT
BBITIOJHATHCS JJI1 OAHOOAMTOBOTO WM JBYX0ANTOBOrO omepaHaa, HaXOSIIErocsi B PETUCTPe
v B namsaTH. CIBUT Ha OJTMH OUT KOIUPYETCs B MHEMOHUKE KOHCTaHTOH — «1». CnBur 6onee
4yeM Ha oJIuH OUT TpeOyeT ykazanus peructpa CL, KOTOPBIH CONEPKUT CUETYNK CABHTA.

Komanast SAL u SHL caBuraror OUTHI BIIEBO ONPENEIEHHOE YHCIO Pa3, U IPaBBIid,
OCBOOOKIAIOIINIiCS OUT, 3aMONHAIOT HyleBbIM 3HaueHueM. Komanma SHR caBuraer OuTh
BIIPABO OIPE/ICICHHOE YUCIIO pPa3, W JIEBBIH, OCBOOOXKIAIOMIMIACS OWT, 3aIlONHSET HYJIEBBIM
3naueHueM. Komanga SAR caBuraer OutThl BIpaBO ONpeAENEHHOE YHMCIO a3, U JIEBBIH,
OCBOOOXKIaroIIMiics OUT, BCErjJa 3aloJIHSIETCd HCXOAHBIM 3HAYEHHEM 3HAKOBOro OwuTa.
OcoGenHocth pabotsl nukandeckux capuroB ROL u ROR B Tom, 4TO «yxoasmuii» OUT He
TepseTcsi, a BO3BpaIlaeTCs, HO C JAPYroro KoHma. Bo Bcex ciyyasx 3HauyeHUs OHTOB,
BBIJIBUT'AEMBIX 32 pa3psIHYIO CETKY, momernarorcs Bo ¢uiar nepenoca CF.

4. KomaHabl nepeaym ynpasJieHUst

Komanga 6e3ycrnoBroro nepexona: JMP <aapec>

OHa BBINOJIHAET NEPEXO]I IO YKAa3aHHOMY aJIpecy MpH JIIOObIX YCIOBHSIX.

KoManzps! yclloBHOrO nepexona MepeaaroT yInpaBiIeHHE Ha OCHOBE aHajIM3a HEKOTOPBIX
YCJIOBUM WJIM TAHHBIX, UMEIOT CIEIYIOIIUN BUI:

Jxx <appec>

OcyiecTBiseTcs nepexo Mo yKa3aHHOMY aJIpecy MpH BBINOJIHEHUH YCIOBHUS 3a1aHHOTO
MHEMOHMKOM KoMaHIpl. Ecim 3amaHHOe ycClOBHE HE BBINOJHAETCS, IEPEXOH HE
OCYILIECTBIISIETCS, a BBINOJIHAETCS KOMaHJa, cienaymoomas mno nopsaky. llepen komanmoit
YCIOBHOTO Tepexoaa 00brdHo craBuTcs komanna: CMP <omepanal >, <omepann2>

Ona cpaBHuMBaeT jaBa omnepanaa. llo cBoeMy JeiCcTBHIO 3Ta KOMaHJa aHAJIOTMYHA
koManae SUB, HO B OomIMUME OT HEE HE MEHSAET COJIEPKUMOIO OIEpPaHAOB, HO TaKke
BO3JICHCTBYET Ha peructp ¢aros.

Bce koMaHIpI YCIIOBHOTO IEpEXo0/1ia JEUCTBYIOT B 3aBUCUMOCTH OT COAEPKUMOIO OJHOIO
WY HECKOJBKHX (pr1aroB u mepeurciaeHsl BMecTe B Ta01.3. Hampumep: CpaBHUTH JBa OaiiTa 1mo
aapecy 1000h u

1001h u ecnu 3HaUYeHUs B HUX OJAMHAKOBBIE, TO MEPEHTH Ha METKY

150h.

MOV AL, [1000]

CMP [1001], AL

JE 150 ; mepeiitu Ha MeTKy 150,
; ecnu cogepkumoe AL paBHO GaiiTy mamsTu
; Mo aapecy ds:1001
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Otnmune KOMaHJ <«BBIIIC — HHWXKEC» U «00JbIIEe — MEHBIIEY» 3aKII0YAETCS B TOM, 4YTO
MEPBBIC KOMAaH/bI BEIPAXKAIOT OTHOMICHUEC MCXKAY OIICpaHdaMU 0e3 3HaKa, a BTOPbIC CO 3HAKOM.

Tabnuna 3
KomaH el yci10BHOTO nepexojia

Nuctpykiusa | [lepexon ecnu AHanuzupyembie

Gbuaru
JA Beimie (ct=0) u (zf=0)
JAE Beiiiie uiu paBHO (cf=0)
JB Huxe (cf=1)
JBE Hwxe nnm paBHO (cf=1) WJIn

(zf=1)
JE PaBHo (zf=1)
JNE He paBHo (zf=0)
JG Boabie (sf=of) u (zf=0)
JGE Bonbiie unm pasao | (sf=of)
JL Menblie (sf<>of)
JLE Menbiie nnu paBHo | (sf<>of) WU

(zf=1)

IHopsinok BbINOJIHEHUS Pa0OTHI
— CocraBUTh MaTEeMaTHYECKYIO MOJIEJb 331a4H.
— BriOpats u 060cHOBaTH HanboJee palMOHATIBLHBIA METO/T PEILICHUS 3aa4u;
Pa3paborate anropuT™ A peuieHus 3a1auu.
— Hanwucarp u oTnaauTe nporpammy.
®opma npegocTaBieHHs pe3yJibTaTa
— bnok — cxema.
— Koa nporpaMmsi.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUsl c(pOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMoi yueOHbIe 3a7jaHUsl BBITTOJIHEHHI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE HPOTPaMMOil
yueOHbI€ 3aJIJaHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUI BHITIOJIHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJUMble YMEHHsI paboThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBaHbI, OOJBIIMHCTBO MHPETYCMOTPEHHBIX MNpOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHMM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coJllepKat
OIH1OKH.

«HeynoBneTBOpUTENBbHO» - TEOPETHUECKOE COJIepkKaHHE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT ITpyObIie OMNOKH.

JlabopaTopHnoe 3ansiTue NeS. Mcnonb3oBanne norokoB. CTpyKTypa nporpaMmsl Ha
si3bIKe Assembler
ean padorsr:

- HpI/I06p€TCHI/Ie HaBBIKOB BBITIOJTHCHUA onepauuﬁ B pa3JIMYHbIX CUCTCMAX CHUCIICHUA.
Boinosinus padorty, Bul Oynere:

ymembp:

— V2. CozgaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTIAEIbHBIN MOIYJIb.

- y1.0CYH_I€CTBJ'I$ITI> pa3pa60TKy KOJa MporpaMMHOIro MOAYyJisd Ha A3bIKaX HU3KOI'O YPOBHA U

BBICOKOT'O YPOBHCH,
— Y3, BEIIOJHATH OTI3AKY ¥ TECTUPOBAHUE NTPOrPaMMBbl HA YPOBHE MOIYJIS.
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—  ¥Y6. OhopMIsaTh JOKYMEHTALIMIO HA IIPOrPaMMHBIC CPEICTBA.
— V8. [IpuMeHsITh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAKU MPOrPAMMHOTO 00ECTICYEeHUSI.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenuitHble  CpeACTBAa  XpaHEHWs, TMepefauyd U MPEeJCTaBICHUS
nHpopMaIuu.
3ananne

IlopsiToK BbINOJTHEHHS PA0OTHI
— CocraBUTh MaTeMaTHYECKYIO MOJIENb 3aJa4H.
— BusiOpath 1 060CHOBaTH HaubOJIEe PaIlMOHATBHBIA METO] PEIICHHUS 3a/1a4H;
— PazpaboTarh anropuT™ i peiieHus 3aa4u.
— Hamwmcartp u 0TIaAUTE IPOTpaMMYy.
dopMma npeaocTaBIeHus pe3yabTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIEpiKaHWE Kypca OCBOCHO IMOJHOCTBIO, 0e3 MmpoOeros,
yMeHUs chopMHUpPOBaHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMoi yueOHbIE 3aJjaHus BBIIIOJHEHBI,
KaueCTBO UX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOEe COAepkKaHHEe Kypca OCBOEHO MOJHOCTHIO, Oe3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrPaMMO
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIIMOJHEHBI C OIINOKaMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
pOoOEITbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MIPOrpaMMoOii
oOydueHUs y9eOHBIX 3aJ[aHUi BBHITIOJHCHO, HEKOTOPHIC M3 BBIMOJIHCHHBIX 3aJIaHUN COJEpIKaT
OILITUOKHU.

«HeynoBiIeTBOPUTENBEHOY» - TEOPETHUYECKOE COJIepKaHUE Kypca HE OCBOCHO, HEOOXOIUMBIE
yMeHHUsI He c()OPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rpyOble OITUOKH.
Jladoparopnoe 3ansTue Ne6. O0MeH jannbIMH. BBoa M BBIBO/ 1aHHBIX B Assembler

Hean padoTbI:

- HpI/I06p6TeHI/Ie HAaBBIKOB BBIITIOJIHCHU A onepaum}i B pa3JIMYHbIX CUCTEMAX CHUCIICHUA.
Boinosinus padorty, Bel Oynere:

ymemb:

— V2. CozgaBatrh nporpamMmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTAEIbHBII MOIYJIb.

—  VY1.0cymecTBasaTh pa3padOTKy KoJa IpOrpaMMHOIO MOJYJIS Ha sI3bIKaX HU3KOI'O YPOBHS U
BBICOKOT'O YPOBHEH;

— Y3, BBIIOJHATH OTJIAAKY U TECTUPOBAHUE IMPOrPaMMbI HA YPOBHE MOTYJIS.
—  ¥Y6. OhopMiIsaTh JOKYMEHTAIIMIO HA TIPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsATs, HHCTPYMEHTAJIbHBIE CPEJICTBA OTIIAKU IPOTPAMMHOI0 00SCIICUCHHUS.

MarepuanbHoe o0ecnieyeHme:

— MynpTUMenUMiHBIE  CpeACTBa  XpaHEHHWs, MepeJaud M [PeICTaBICHHS
uHpopMaIuu.

3aganue

Amnanuz Tabnunbl kogoB ASCII mokaspiBaet crenyroiee.

B cucteme koguposku ASCII mis nr060it uudpser ot 0 10 9 cipaBeATUBO COOTHOILIICHHE
koA (uugpa) - kox (‘0’) = undpa
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Tak xak kox cumBosa 0 (‘0’) paBen 30h, To ASCll-kon mo6oit mudper ot 0 10 9
OTJINYAETCS OT COOTBETCTBYIOMIETO JBOMYHOTO MPEACTaBICHHUs ynciia Ha 30h.

[Tosromy mms mpeoOpazoBanust ASCll-xona cumBoma (°0°..°9°) B umcno, ciemayeT u3
KOJa CUMBOJIAa BbIuecTh 30h.

[Ipu BBOJEC ¢ KIaBUATypHl, HAmpuMmep, MUGPBI 5 HEAOCTATOYHO BOCIIOJIB30BATHCS
¢ynkmuei 1h nmpepsiBanus 21h, Tak kak B peructpe al B pe3ynprare OyaeT HaXOIUTHCS
KOJl CUMBOJa '5’°, a He YucIo 5.
JIuist mosTydeHHs 9nciia S HeoOX0IuMO eliie BeraecTh 30N U3 Moay4eHHOro Koja:

mov ah, 01h

int 21h ;B al xox cumBoIa 5’

sub al,30h ; teneps B al uncno 5

3AJIAYA 1

[TycTh B cerMeHTe OaHHBIX MOJ cUMBoIMUYecKUM uMeHeM N XpaHuTcs Oe33HaKOBOE
aecatruaroe gucio (ot 0 mo 255). Heooxoammo 3ammcats mo aapecy KOD mudpsr (kak
CHUMBOJIBI) M3 IECATHYHOM 3aIHCH YHCIA.

PEHIEHUE

ITycte N=abc , rae a, b, ¢ - necarnunbie mudpor uncna N.

Jliis monydenust npaBoi mudpsl C HamO B3ITh ocTaTok oT aeneHus N Ha 10. Hemonnoe
YacTHOE OT JIEJICHHUs - 3TO umcio ab, enu ero pasgenuth Ha 10, TO HEMOJIHOE YaCTHOE
nact nudpy a, a ocTaTok - udpy b.

Uro6bl MONy4uTh 3TU LUGPBI KaK CUMBOJBI (MX 3aT€M MOKHO OYAET BBIBECTH Ha
9KpaH), cieayeT K nudpe npudasuth kox ‘0’ (30h).

N db ?
KOD db 3 dup(?)
mov bl,10
mov al,N
mov ah,0 ; pactpenue N B ax 1o cimosa (0e33HaKOBOE)
div bl : ah=c, al=ab
add ah,30h
mov KOD+2,ah ; 3anucaiu mocieaHon nugpy
mov ah,0 ; al =ab, pacimpenwue ab o ciosa (6e33HaKOBOER)
div bl ; ah=Db, al=a
add ax,’00’ ; ah=b+’0’, al=a+’0’
mov KOD+1,ah ; 3anucanu cpennioro mudpy
mov KODal ; 3aITUCANIH TIEPBYIO TUPPY
3AJIAYA 2

BBecTu mecATHYHOE YMCIIO M 3alMCcaTh €r0 B CETMEHT JAaHHBIX MOJI CHMBOJHYECKUM
umeHeM N (pazmepoMm B 0JiuH OaiT).
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PEILIEHUE

[To ouepenu BBOAMM LUGPHI U GOpMUPYEM YHUCIIO 10 cxeme ['opHepa.

[lycTh yxe BBeeHBI epBble UG PHI YKMCa, HanpuMep, 2 U 1, 1 1o HUM c(h)OPMHPOBAHO
yucio 21. [lycts cnenyromeii BBeneHa mudpa 3. Torna yMHOX)aeM IPEAbIIYIIEe YUCIIO
Ha 10 1 mpubapisieM Kk HeMy HOBYIO Iuppy: 21*10+3=213. U Tak ams Kaxja0i HOBOKH
1 dpeI.

3amevanue. bynem npeanonarate, 9To MOIH30BATENh BBOJUT YHUCIO B nuana3one 0-255
KOPPEKTHO M BBOJI 3aBEpILAETCS HakKaTheM KiiaBuiu Enter.

N db ?
ah,01h
int 21h ; B al - mepBEIit cuMBOIT
sub al,30h ; remeps mepBas mudpa
mov ah,0 ; pacmmpenue 10 cioBa
mov bx,10
MOV CX,ax ; B CX - repsas mudpa
Loop: ah,01h
int 21h; B al ciexyromuii ciMBOI
cmp al,0dh ; cpaBuenue ¢ cumBosom Enter

je End ; KOHEL[ BBOJIa

sub al,30h ; B al - cnexyromas nudpa

chw ; pacIIupeHue 10 ClIoBa

Xchg ax,cx ; Temeps B aX - MPeAbIAYILIEE YHUCIIO, B CX - CIIEIYIOIas
mul bx rax*10

add cx,ax  ; cx=ax*10+cx
jmp Loop ; mponoimkeHue BBO/A
End: mov N,cx

3AIAYA 3
BBectu 16-puyHO€E 4KCIIO U €T0 K€ BHIBECTH.
PEHIEHUE

.MODEL small
.STACK 64
.DATA
org 100h
tabl_ascii db '0123456789abcdef’

org 130h

db 0,1,2,3,4,5,6,7,8,9

org 41h

db 0ah,0bh, Och, 0dh, Oeh, Ofh

org 150h
x_ascii - db 20h dup(?)
nl db 0dh, Oah, "$"

tl db 0dh,0ah,"vvedite chislo i najmite enter"
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db 0dh, Oah, "$"
t2 db 0dh,0ah,"Vi vveli chislo",0dh,0ah
db 0dh, Oah, "$"

.CODE
;' maBHas mpoueaypa
g_k proc

mov ax,@data
mov ds, ax
mov es, ax

d: leadx, tl
mov ah,09h
int 21h

lea di, x_ascii
call ink

lea dx, t2
mov ah,09h
int 21h

lea di, x_ascii
call dis

g_kendp

ink proc

;Hpoueﬂypa BBOJIa yHucCJia
xor CX,CX

I1:
mov ah,1
int 21h
stosb
inc CX
cmp al,0dh
jnz 11
dec CX
ret
ink endp

dis proc
;Hpoue;[ypa BBIBOJIA HA 3KpaH 49uclia
lea dx, nl
mov ah,09h
int 21h
rl: mov dl,[di]
mov ah,2
int 21h
inc di
loop rl
ret
dis endp
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endg_k
3ATAYA 4
[lepeBon uymcina w3z 8-oif B 2-yio cucremy cuucienus. [lpu 3amycke mporpammbl
BBOJIUTCSI YUCJIO B 8-Oi CUCTEME CUMCIIEHUS, 3aT€M MpOorpamMma MepeBOIUT 3TO YUCIIO B
OMHAPHYIO CUCTEMY CUHCIICHUS U BHIBOAUT

PEIIEHUE

.model small
.386

.data

var db 5 dup(?)

msgl db OAh,O0Dh, "input (oct): $'
msg2 db OAh,0Dh, 'output (bin): $'

O J o U w N R

.stack
db 255 dup (?)

o
= o ©

.code

start:

mov ax, ddata
mov ds, ax
mov es, ax

e e e e e
g o s W N

mov ah, 0%h
lea dx,msgl
int 21h

N NP
R O W ©

lea di,var
XOr Cx,Cx
input:

mov ah,(0lh
int 21h

D NDNDNDDNDDN
~ o U W N

cmp al, 0Dh
je ready

w N DN
o O

cmp al,'7'
jbe skip

w w w
w N

mov ah,02h
mov dl,08h ;bin
int 21h

w w w w
~N o O >

mov ah,02h
mov dl,20h ;oct
int 21h

DWW
o O ©
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

mov ah,02h

mov dl,08h ;hex

int 21h
jmp input

skip:
and al, 0Fh

stosb

inc cx
cmp cx, 5
je ready
jmp input
ready:

or cx,cx
je exit
push cx
lea si,var
xor di,di

XO0r ax,ax

lodsb
mov di,ax

dec cx
mov bx, 8
collect:
or Cx,CxX
je two
mov ax,di
mul bx

mov di,ax

xor ah,ah
lodsb

add di, ax
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90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

dec
jmp

two:

pop

mov

mul

mov

mov
sub

mov
shl

mov

mov

lea
int

bit:

shl

cx
collect
cx

ax, 3

cx

dx, ax

cx,16
cx, ax

bx, di
bx,cl

cx,dx
ah, 0%h
dx,msg?2
21lh

bx,1

jc one

zero:

mov
mov
int

jmp

one:

mov
mov
int

ah, 02h
dl,'o’
21lh

good

ah,02h
di,'1’
21lh

good:
loop bit

exit:

mov
mov
int

mov
mov

ah, 02h
dl, OAh
21h

ah, 4Ch
al,00h

109



139 int 21h
140 end start

IMopsiiok BbINOJTHEHUSI PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.
— BusiOpath 1 0600CHOBaTh HauboJIEe PaIMOHATBHBIA METO] PEIICHHUS 3a/1a4H;
— PazpaboTarh anropuT™m i peiieHus 3aa4u.
— Hamnucarp 1 0T1a1uTh IpOrpamMmy.
dopma npenocTraBiieHus pe3yJbTaTa
— brok — cxema.
— Koxa nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHUYECKOE COJIep’KaHUuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPCHHBIC TIPOTPaMMOi yIeOHbIC 3aJIaHUS BHITIOJTHCHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0po1I0» - TEOPETUIECKOE COACPIKAHUE Kypca OCBOEHO IMOJHOCTHIO, 0€3 mpoOeroB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPCHHBIC MPOTPaAMMON
yueOHbIe 3aJJaHHs BBIIIOJIHEHbI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIMOJHEHBI C OIINOKaMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBUIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi
oOydeHUs y9eOHBIX 3aJJaHUH BBIMIOJHCHO, HEKOTOPHIE W3 BBIOJIHCHHBIX 3aJaHUN COJAEpKAT
OIIHOKH.

«HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COJEpKaHHE Kypca HE OCBOCHO, HEOOXOAMMbBIC
yMeHHUsI He c(OPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rPyOble OIIUOKH.

JlabopaTopHoe 3ansitue Ne7. Oomen nanubivu. [lognporpammel B Assembler
Hean padoTh:
— TlomyYuTh HaBBIKY CO3JIaHUS TPOIICAYP C UCIIOIH30BAHUEM ITOAIPOTPAMM.
Boinosinus padorty, Bel Oynere:
ymemb:
— V2. Co3gaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTAEIbHBII MOIYJIb.
—  Y1.0cymecTBasaTh pazpaboTKy KoJa IpOrpaMMHOIO MOJYJISI Ha sI3bIKaX HU3KOI'O YPOBHA H
BBICOKOT'O YPOBHEH;
— Y3. BoIOJHATH OTI3AKY ¥ TECTUPOBAHHE NMPOTPaMMBbI HA YPOBHE MOTYJIS.
—  ¥Y6. OhopMiIsaTh JOKYMEHTAIIMIO HA TIPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAKU MPOrPAMMHOTO 00ECTICYEeHUSI.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenuiiHble  CpeACTBAa  XpaHEHUs, IMepeAayd ¢ IPeICTaBIICHUS
uHpopMaIuu.

3ananue

[Ipouenypsl MOryT mojy4aThb WM HE TMOJyd4aTh MapaMeTpbl W3 BBI3bIBAIOLIEH
MPOIIeNyphl M MOTYT BO3BpAIllaTh WM HE BO3BpallaTh pe3yibTaThl. [Ipoienypsl, KOTOphIe
4TO-IM00 BO3BpAIIAIOT, Ha3bIBalOT pyHKIMsAMHU ([Tackans).

Paznu4aroT 1Ba OCHOBHBIX MEXaHH3Ma Tepeiadu TapaMeTpoB MPOIeaype:

- 110 3HAYCHMUIO;

- IO CCBIJIKE.

[Tycts procedure - umsi mpouedaypbl, aVvalue - uMs HEKOTOpOil 0o0JacTH maMsATh
(mepemennasi). Toraa BRI30B MPOIEAYPHI C MepeAadeii mapameTpa Mo 3HAYCHHUIO BBITJISIAUT
ClenyroImuM 00pazom:
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mov AX, word ptr value ; mpoueaypa noiay4aer KOIMHIO

call procedure; BXxogHOTO TapameTpa

Br130B ¢ epeayeii mapameTpa 1o ccblike OyAeT BBITIIAACTD TakK:

mov AX, offset value ; mporemypa moaydaer aapec

call procedure ; BXOJHOTO UJTM BBIXOJTHOTO MapameTpa

Jns oOmena uHbopmanueld MeXIy BBI3BIBAIOIIUM KOJIOM U MPOLEAYPOH MOTYT
MCII0JIb30BaThCS TAKUE KaHAJIbI:

- PEruCTpHI;

- CTEK;

- II100abHbIE IEPEMEHHBIE;

- IOTOK KOJa;

- OJIOK TapaMeTpoB.

Ilepenaya mapamMeTpoB B pErUCTpax

Ecnu uncno mapaMeTrpoB M caMu IapaMmeTpbl HEBEIUKH, JIy4IIUM METCOM JUIsl MX
nepeaayn SIBISIOTCS PErucTpbl. lIpumepamu MOTYT CIOyXHThb BbI30BBl (yHKumid DOS wu
BIOS. SI3biku BBICOKOTO YpOBHSI 00BIUHO UCONB3YIOT peructp AX (EAX) mis pasmenienus
pe3yabTara, KOTOPBIA BO3BpalIaeTcss PyHKIUEH.

[lepenada nmapameTpoB uepe3 CTEK

[TapameTpsl MOMEMIAIOTCS B CTEK IIEpPE] BBI30BOM Ipouenypbl. IMEHHO Takol MeTo.
UCHONB3YIOT sI3bIKU BbICOKOTO ypoBHsI (C, Pascal). [Ins yTenus mapameTpoB U3 CTeKa
npuMeHstoT He komany POP, a peructp BP, B koTOpbIil moMemaroT ajipec BEpIINHbI CTEKa
IIOCJI€ BXOJa B IPOLEAYPY:

push mapamerpl; mOMeCTHTh apaMeTp B CTEK

push mapamerp2

call procedure

add SP, 4 ; 0cBOOOIHMTH CTEK OT MapaMeTPOB

procedure PROC near

push BP

mov BP, SP

(KOMaH]1bl, KOTOPbIE MOTYT UCIIOJIb30BaTh CTEK)

mov AX, [BP+4] ; cuurare napamerp2. Ero anpec [BP+4], motomy uto ; mpu
BBITIOJIHEHNH KoMaH b call B cTek momecTwiin aapec Bo3Bparta (2 Oaiita mis

; mpouenypsl Tunia NEAR), a motom emte u BP - 2 Gaiira.

mov BX, [BP+6] ; CAMTaTh mapaMeTpl.

(ocTambHBIC KOMAH/IBI)

pop BP

ret

procedure ENDP

[Ipu ucnosb30BaHUM CTEeKa I MEepeJadyd MapaMeTpoB MPOLEAYpbl BO3HUKAET JBa
BOIPOCA: KTO JIOJDKEH YJANSTh MapaMeTphl U3 cTeka (Mpolieypa WK BbI3BIBAIOUINI KOMT) U B
KaKoOM MOPsAKE MOMEIATh MapaMeTpsl B CcTeK. Bce BO3MOXKHBIE BapuaHThl OTBETA HA 3TOT
BOIPOC UMEIOT cBoM "3a" u "mpoTtus". Tak, Hampumep, eciau CTeK 0CBOOOXKAAET MpoIeaypa
(xkomaHga ret yucno 0alTOB), TO KOJ MPOTpaMMbl TOTYy4YaeTCsl MEHBIIMM, a eclu 3a
OCBOOOJKJIEHHE CTeKa OT MapaMeTpOB OTBEYaeT BbI3bIBaIOLIAs (DYHKIHUSA, TO CTAHOBUTCS
BO3MOXXHBIM TocnefoBarenbHbiMu  koMaHgamMu CALL BbI3BaTh HECKONBKO (PYHKIMHA C
OJIHMH U TeMH ke mapameTrpamu. [lepBriii ciocob - 6onee ctporuii (Pascal), BTopoit - maer
6onbmie Bo3MmoxkHOcTed i ontumuzaiuu (C). Kpome Toro, B sizpike C mapameTpsl
MOMEIIAIOT B CTEK B 00paTHOM MOpsAKe (CIpaBa HaJleBO), TAaK YTO CTAHOBSTCS BO3ZMOKHBIMU
(GYHKIIH ¢ U3MEHSIEMbBIM YHCIIOM MTapaMeTPOB.

[lepenaya mapamMeTpoB B MOTOKE KO/
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[lepenaBaeMble OaHHBIE pPAa3MEMIAIOTCA MPSIMO B KOJE MPOTPAMMBI, Cpazy Iocie
komaHael call, Hampumep (Tak peanM30BHA TMpoleaypa Print B oaHOW W3 CTaHIAPTHBIX
oubnmoTtek mporeayp s accemonepa UCRLIB):

call print

DB "This ASCIZ-line will be printed”, 0

(crmemyroras KOMaH/Ia)

Uro0bl mpouynTaTh MapamMeTp, Mpoueaypa JOKHA MCIOJIb30BaTh €ro aapec, KOTOPBIN
AaBTOMATUYECKHU IMepeAaeTcs B CTEKEe Kak aJpec Bo3Bpara u3 mpouenypsl. [Ipu stom aapec
BO3BpaTa JIOJDKEH OBITh M3MEHEH Ha MepBbIi 0aiiT mocie KoHna OJOKa JaHHBIX Hepen
BBIITIOJIHEHUEM KoMaHIel RET.

[lepenaya mapaMeTpoB B OTOKE KO/ (TaK K€ KaK W Iepeadya mapaMeTpoB B CTEKE B
o0OpaTHOM TMOPSIIKE) TMO3BOJSIET MEpelaBaTh pa3IUYHOE YHUCIO MapaMeTpoB WIM OJUH
rapameTp pas3JInuyHOM JJIUHBIL.

[lepenaua mapameTpoB B OJ0KE MapaMeTPOB

biiok mapameTpoB - y4acCTOK NaMsATH, COAEPKAIIUKA IapaMeTpbl U pacoJlararouncs
0o0bIYHO B cerMeHte NaHHbIX. [Iponeaypa momywaer aapec Hadaia Takoro Omoka. Takum
MetonoM peann3oBanbl MHorue GyHkuuu DOS u BIOS (mouck ¢aiina - ucmons3yer 610k
napametpoB DTA, 3arpy3ka ¥ UCHOJHEHHE TMPOTrpamMMbl - HCIOJIb3yeTcs  OJIOK
napameTpos EPB).

JlokanbHble IepeMeHHbIE

Haubonee pacmnpocTpaHeHHBIM CIOCOO XpaHEHHS JIOKAJIbHBIX IMEPEMEHHBIX - CTEK.
[TpunsiTo pacmoiaraTe JOKalbHbIE MEpPEMEHHBIE cpa3y IOCIE COXPAHEHHOTIO 3HAuYCHUS
peructpa BP, Tak uTo Ha HMX MOXHO ccbuiatbes kak [BP-2], [BP-4], [BP-6] u T.1.

PaccmoTpum mpouenypy examp, B KOTOPOH HCHONB3YIOTCA MapaMeTpel X, Y, ZHu
JIOKaJIbHBIE TIEPEMEHHBIE a, b, C (BCE 3TH BETMYMHBI IPEIIONAraroTcs 2-X 0aTOBBIMN):

examp proc near

X equ [BP+8] ; mapameTpsl niporieaypsl

y equ [BP+6]

z equ [BP+4]

aequ [BP- 2] ; nokambHbIe TepeMEHHBIE

b equ [BP- 4]

cequ [BP- 6]

pushBP ; coxpauuts BP

mov BP, SP ; ycranosuts BP nns cebs

sub SP, 6 ;3ape3epBupoBaTh 6 GANT /IS TOKATBHBIX TIEPEMEHHBIX

(Temo mpoueaypsl)

mov SP, BP ; BEIOpOCHTH U3 CTE€KA JIOKATBHBIC IEPEMCHHBIC

pop BP ; BoccranoBuTh BP BhI3BaBIIEH TIpOLIeAYpHI

ret 6 ; BO3Bpar ¢ yJaJeHHEeM TpeX MapaMeTpoB U3 CTEKa

examp endp

[Tpu BBI30BE pOLIEAYPHI €Xamp cTeK OyeT BRIVISIETh CIEAYIOMUM 00pa3oMm:
[BP+8] = x

[BP+6] = y

[BP+4] = z

[BP+2] = IP

BP® [BP+0] = BP

[BP-2] = a

[BP-4] = b

SP®  [BP-6] = ¢

B cBs3u ¢ TeM, 4TO MOCIIEIOBATEIIFHOCTH KOMAaH]T
push BP
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mov BP, SP

sub SP, 6
158

mov SP, BP
pop BP

HCITOJIB3YIOTCSI OYEHBb YaCTO MPH MOCTPOSHUU MPOIIeAypP, ObLTH BBEICHBI CIICIIHAIbHBIC
koMmanbl ENTER u LEAVE, kotopsie ux 3amensitor. C UCMOJIB30BAHUEM 3THX KOMaH]I
nporeaypa examp OyAeT BBIMISACTh CICIYIOITUM 00pa3oM:

examp proc near

X equ [BP+8]
y equ [BP+6]
z equ [BP+4]
a equ [BP- 2]
b equ [BP- 4]
equ [BP- 6]
enter 6, 0 ; BTOPOU IapameTp - YPOBEHb BIOKEHHOCTH ITPOLELYPbI
(Teno mporueayphl)
leave
ret 6

examp endp

AKTUBM3AIIMOHHOM 3aMlKChIO MPOIEAYPhl HA3BIBACTCS  CIEAYIOIIast I/IH(bopMaum{,
pa3MeriaemMas B CTeke: mapameTpbl mpouenypsl, [P (agpec BosBpara), BP (mpeabiayiee
3HAYCHHUE).

CTeKOBBIH Kaqp - 00J1aCTh CTCKa, OTBCIACHHAA A aKTI/IBI/IBaHHOHHOﬁ 3alluCu Hu
JIOKAJIBHBIX IICPEMCHHBIX MPOUCAYPHI.

IMopsiiok BbINOJIHEHUS PAdOTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BriOpatb 1 060cHOBaTH HanboJIee palOHAIBHBIN METOJI PEIIeHUs 3a/1a4H;
— Pa3paboTarp anropuT™ s peleHus 3a1auu.
— Hanucare u oTiiaauTe IporpaMmy.
®opma npeaocTaBJieHus pe3yibTaTa
— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUus cpOPMUPOBaHBI, BCE MPETyCMOTPEHHbBIE MPOrpaMMoOi yueOHbIE 3a7aHUs BIOJIHEHBI,
Ka4eCTBO MX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHYECKOe COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6e3 mpobenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOTrPaMMOil
y4eOHbIe 3a/IaH¥sI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3aJTAHUH BBITIOITHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE COJIepKaHHe Kypca OCBOEHO YaCTHYHO, HO
poOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOMMbIe YMEHHs pabOThl C OCBOCHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOii
o0y4yeHHs y4eOHbIX 3aJaHHi BBITIOJIHEHO, HEKOTOPHIE M3 BBINOJHEHHBIX 33JaHUN coJepKat
OIIHOKH.

«HeynoBneTBOPUTENbHO» - TEOPETHUECKOE COJIepXKaHHWE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OMNOKH.
JlaGopaTopHnoe 3anstue Ne8. Oomen nanubivu. Makpocsl B Assembler

eab padoThi:

—  UM3YYHTh BO3MOXKHOCTH ONITUMH3AIINH MPOTPAMMBI, HAIIMCAHHOW Ha s3bIke Assembler.
Beinosnus patdory, Bel Oyaere:
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ymembs:

— V2. CozgaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY alITOPUTMY KaK OTACIbHBIN MOIYJIb.

—  V1.0cymecTBasTh pa3paboTKy KoJa MpOrpaMMHOTO MOJYJIS Ha sI3bIKaX HU3KOT'O YPOBHS H
BBICOKOT'O YPOBHEH;

— Y3, BoIIOJHATH OTI3AKY ¥ TECTUPOBAHUE NTPOTPaMMBbl HA YPOBHE MOTYJIS.

— V6. OdopmisATh JOKYMEHTAIHMIO HAa TPOTPaMMHBIE CPEJICTBA.

— V8. [IpuMeHsTh HHCTPYMEHTAIBHBIE CPEJICTBA OTIAJKU MPOrPAMMHOTO 00ECTICYEHUS.

MarepunanbHoe obecneyeHue:
— MynbTuMenuiiHbIe  CpeiCTBAa  XpaHEHUs, INepefJaud W IPeICTaBJICHUS
nHpopMaIuu.
3ananne
AJIbTEPHATHBBI CEKLIUM .const
['maBHOI anbTEpHATUBOM CEKLMHU .const SIBISIETCS MPOCTOE OOBSABIECHHE CUMBOJIBHON
KOHCTaHTBHI.
CONST_VALUE =678h
.data
Dd CONST_VALUE
.code
...more code...
Mov edi, CONST_VALUE
Xor eax, CONST_VALUE
Bropas He MeHee BaxkHas allbTepHATHBA — ATO OMpeJeieHue "MakpocuMBoia" (s 310
caM TpUAyMal, a, MO-Hay4YHOMY, aOCOJIOTHBIA cMMBOJ WM "mpo3Buie"). OH 3amacrcs
yepes JUPEKTUBY equ.
HpUMEPHL
CONST1 equ 0123h
CONST2 equ 14d*15h
CONST3 equ "slovo"
CONST4 equ 56-45
CONSTS5 equ (offset metkal)
CONST6 equ (offset metka2+offset metka3)
CONST7 equ (CONST2+10b)
CONSTB8 equ CONST7/2
CONST9 equ (offset metkal-offse metka5)
CONST10 equ (offset metkad+CONST4)
CONST11 equ add edx,edi
... M TaK janee
JlupekTrBa equ MCIONB3YETCs B TaM K€, T ONPEAEIAIOTCS CUMBOJIBHBIE KOHCTAHTBHI.
D10 emé He BCE BO3MOXHOCTU 3TOH JUPEKTUBBL. MOXHO AaTh IPO3BUILE HEKOTOPOM
KOMaH/ie, HalpuMep:
Command1 equ mov eax, esi.
[Tocne sToro mpu KaxaoM ynomuHanuu commandl Oyner nmoapa3syMmeBaThCsi KOMaH1a
move eax, esi.
ITpumep
Mov eax, CONST1
Add edi, CONST?2
Xor ebp, CONST7
CONST11
Sub edx, CONST8
OObsiBIATH equ HaAO B Hauaie (aiima TaMm ke rae OOBSBISIOTCS CTPYKTYPBl U
KOHCTaHTBI.
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Maxkpochsl.

Makpoc - 310 Habop komaH . C TOMOIIBI0 €qu MOKHO CO3/1aBaTh "MPO3BUIIE" TOIBKO
JUIsL OJAHOM KOMaHJbl, a C IIOMOIIBI0O MAaKpOCOB MOXKHO cCO3/aBarh '"mpo3Buuie" ais
HECKOJIBKUX KOMaHI. s co3gaHus Makpoca Halo MCIOJIb30BaThb AUPEKTHUBBI MAcro u
COOTBETCTBEHHO endm.

Firstmacro macro
Sub ebp, esp
Mov eax, ebp
Endm
Tenepp ecnu KOMOMIATOp BceTpewaeT ciioBo Firstmacro, TO OH aBTOMaTHYECKH
3aMEHsIET €ro Ha TeJIo Makpoca. Takke MaKpocy MOXHO IIepeaBaTh apaMeTphl.
Secondmacro macro paraml, param?2
Add edi, param1
Sub esi, param?2
endm
.code ; wHCIOIB30BaHKE
Secondmacro 55h,edx

Y MakpocoB 04Y€Hb MHOI'O BO3MOXKHOCTEH.

Brurouaemble aitiibl.

WNuorna nagoenaer (0COOCHHO MPU CO3JAaHUHM OKOHHBIX TMPUJIOKEHHUM) OOBSABIATH B
KaX/10l IporpamMme OJIHU M T€ K€ CTPYKTYpPhl U KOHCTaHThI. XOTeNoCh Obl OJMH Pa3 HUX
3a/1aTh, a IOTOM HX HCIIOJIb30BaTh B KaXa0W cBoel mporpamMme kak B Cu unu [lackane. s
9TOr0 IpeaHa3HaueHbl BKIOYaeMble (ailnbl *.inc. B HMX MOXHO 3ajgaTh CTPYKTYpBHI,
KOHCTaHTbl, Makpochl. [l BKiIrOYeHHs Takoro aiina Halo HMCHOIb30BaTh JAUPEKTUBY
include. Ilocne 3Toi TUPEKTHBBI HAIO yKa3aTh MyTh K BKIOUYaeMoMmy (paiimy aOCONIOTHBIN
WM oTHOcuTeNbHbIN. [Ipu Hanucanuu Takoro (aiiyia mpocTo AyMailTe, YTO Bbl HAXOJIUTECH
nocine AupekTuBhl .model u 1o .data.

IIpumep:
daiin sample.asm
;:::::::[CUT HERE]::::::::
.386

.model flat, stdcall

include sample.inc

extrn MessageBoxA:PROC

.data

Msg  db "First ASSEMBLER program”,0h
Ttl db 'Hello, World!!!!".0h

RCTNGL RECT ?

.code

start:

call MessageBoxA,0,offset Msg,offset Ttl, MB_OKCANCEL
call ExitProcess, 0

end start

;:::::[CUT HERE]::::::::::
daiin sample.inc

;:::::::[CUT HERE]::::::::
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extrn ExitProcess:PROC

UINT EQU <dd> ; 32 bits for WIN32

RECT struc
rcLeft UINT ?
rcTop UINT ?

rcRight UINT ?
rcBottom UINT ?

RECT ends

MB_OK = 0000H
MB_OKCANCEL = 0001H
MB_ABORTRETRYIGNORE =0002H
MB_YESNOCANCEL = 0003H
MB_YESNO = 0004H
MB_RETRYCANCEL = 0005H
;:::::[CUT HERE]:::::::::::

HupektuBa include 3aMeHsieTcst Ha BCE coIep )KUMOE BKITF0OYaeMoro (haiina.

Ynpoménnslii Bb130B APl ¢pynkuuii B TASM

Ecnu B nupektuBe .model ykakeM Mozenb BbI30Ba (DYHKIMM, TO BI3bIBaTh APl Oyner

HaMHOI'O ITPpOoLIC

Call <¢pynkums>, <napamerp | >,<mapamerp2>,<napamerp3>

Teneps nepBast nmporpamma OyaeT UMETh TAaKON BU:
.386
.model flat, stdcall

extrn MessageBoxA:PROC
extrn ExitProcess:PROC
.data

Msg db "First ASSEMBLER program",0h
Ttl db 'Hello, World!!!!".0h

.code

start:
call MessageBoxA,0,offset Msg,offset Ttl,0
call ExitProcess, 0
end start
Komanma call func, paraml,pram2, paramn
npeoOpasyercs B
Push paramn
Push param2
Push paraml
Call func

IHopsaoK BbINIOJIHEHHS PA0OTHI

— CocraBuTth MaTeMaTUUICCKYIO MOJCIIb 3a1a4u.

npu

KOMITWJIATTUHN

ABTOMAaTU4YCCKU

- BLI6paTL 1 000CHOBATh HanboJIEe paLII/IOHaJ'ILHHﬁ MCTO/] pCHICHUSA 3a/1a4U;

- Pa3pa60TaTL AJITOPUTM [JIA pCLICHUS 3a1a4H.
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— Hanucarp 1 0T1aauTh IporpamMmy.
dopma npenocTraBiIeHUs pe3yJbTaTa

— bnok — cxema.

— Koxa nporpammsl.
Kputepun ouenkmn:

«OTINYHO» - TEOPETHYECKOE COJIep)KaHHuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHs chOpMHUPOBaAHBI, BCE TIPEIyCMOTPEHHBIE MPOTpaMMOi yueOHbBIE 3aJJaH¥s BBITOJHCHEI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0po1110» - TEOPETUUECKOE COAECpPKAHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 mpoOesos,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
yueOHbI€ 3aJJaHHsI BBIIIOJIHEHbI, HEKOTOPBIE BUJIbI 3a/IaHUH BBIIOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
pOoOEIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIe YMEHHS padOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMUPOBAHBI, OOJBUIMHCTBO MPEIyCMOTPEHHBIX IPOrpaMMoii
oOydeHUs y9eOHBIX 3aJ[aHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OILIMOKHU.

«HeynoBrneTBOPUTENBHO» - TEOPETHUECKOE COJEpXKAaHWE Kypca HE OCBOCHO, HEOOXOIMMBIE
yMeHHUsI He c(OPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rpyOble OIIUOKH.

Jladoparopnoe 3ansaTue Ne9. Oo0men 1annbivu. Pagora co crekom B Assembler

ean padoThi:

- HpI/I06p6TCHI/Ie HaBBIKOB BBITTIOJTHCHUSA onepaum”d B Pa3JIMYHBIX CUCTEMAX CUHUCIICHUSA.
Boinoinus padorty, Bel Oynere:

ymemp:

— ¥2. CoznaBaTh nporpaMmy 1o pa3paboTaHHOMY allTOPUTMY KaK OTJEIbHBIA MO ITb.

—  Y1.0cymecTBasaTh pa3padoTKy KoJa NpOrpaMMHOIO MOIYJS Ha sI3bIKaX HU3KOI'O YPOBHSA U
BBICOKOT'O YPOBHEH;

— Y3. BbIIONHATE O0TJIaJKy U TECTHPOBAHUE IIPOrPaMMbl HA YPOBHE MOIYJIS.
—  Y6. OdopmiaTh JOKYMEHTALMIO Ha IPOTPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAJIBHBIE CPEJCTBA OTIAJKH IPOrPAMMHOTO 00ECTICYEHUSL.

MarepuanbHoe o0ecnieyeHue:
— MynbTuMenuiiHble  CpeACTBAa  XpaHEHWs, IMepefauyd U MPEeJCTaBICHUS
nH(popManuu.
3amanne
Opranu3anusi 1 MOJIeJ U NAMSITH, aipecanus

Ilamamsb — ciocOOHOCTH 00BEKTA 00ECTIEUNBATh XPAaHEHUE JTAHHBIX.

Bce 00bekThI, Hai KOTOPBIMH BBITTOJTHSIOTCS KOMAH/IbI, KaK U CAaMU KOMAaH/IbI, XpaHATCA B
MaMsTH KOMIBIOTEpA.

[TaMsATB COCTOUT M3 slU€eK, B KKIOW M3 KOTOPBIX COAEPKHUTCS | O6um vHpOpManuw,
MPUHUMAKOIIUNA OJHO U3 AByX 3HaueHuil: 0 wunmu 1. butel oOpabarbiBaloT TpynmnaMu
(buxcupoBaHHoro pasmepa. Iyist 3TOro rpymnmbl OMT MOTYT 3alUCBIBATHCS W CUUTHIBATHCS 32
onHy 0a3oByro omnepanuto. ['pymma u3 8§ OUT Ha3bIBaeTCH .

Baitmwvl nocnedosamenvno pacnonazaiomes 6 namamu KomMnosiomepa.

e 1 xuno6aiit (Koaiit) = 21%=1 024 Gaiir

« 1 Mera6aiit (M6aiir) = 2'° KGaiit = 22° Gaiir = 1 048 576 Gaiit

e 1 ruraGaiit (I'0aiiT) = 219 M6aiir = 2*° Gaiit = 1 073 741 824 Gaiir

Jlnst jgoctynma K MaMsaTH € 1EAbI0 3allMCH WM YTEHUS OTACIBHBIX JJIEMEHTOB
nH(OPMALIUK  UCTIONB3YIOTCS HOeHMUGUKAmMOopbl, ONPEACTAIONUE HUX PACIONOKECHHE B
namsatu. KaxxaoMmy uaeHTHPUKATOPY B COOTBETCTBHUE CTaBUTCS adpec. B kadecTBe aapecos
HCMOJIB3YIOTCS 4YHclia U3 AuanazoHa ot 0 1o 2.1 co 3Hauenmem k, mocraTouHBIM 1A
aJpecaluy Bcel maMaTu KoMmrbioTepa .Bee 2K aJIpecoB COCTAaBISIOT A0pecHoe nPOCMPaHCmeo
Komnslomepa.
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Cnocoowvl adpecayuu 6aiimos

CymiecTByeT npssMOi U 0OpaTHBIN CIIOCOOBI aapecaluu OanToB.

[Tpu o6pamnom cnocoGe aapecanuu GaTHI aIPECyIOTCs ClieBa HAIPaBO, TaK YTO CaMbIi
CTapIuii (JIeBbI) OAlT ClI0Ba MMEET HAMMEHBIITNH aapec.

IIpsambim ciocoOOM HaA3BIBAETCS MIPOTHBOIIONIOXKHAS CHCTeMa ajpecanuu. KoMmuiasTopbl
BBICOKOYPOBHEBBIX SI3bIKOB IOIEPKUBAIOT MPSIMOM CIIOCO0 ajjpecalyy.

OObekT 3aHmmaer neinoe cioBo. [losromy ms TOro, 4yToOBI OOpPATUTHCS K HEMY B
HaMsATH, HY)KHO YKa3aTb aJipec, 110 KOTOPOMY 3TOT OOBEKT XPAHUTCSL.

Opzanuzayus namamu

@dusnueckas namsiTh, K KOTOPOH MHKPOIPOLIECCOP HMMEET JOCTYN IO IIMHE aapeca,
Ha3bIBaeTCs onepamugnou namamoio OIl (MM onepaTuBHBIM 3alIOMUHAIOIIUM YCTPONCTBOM
— O3Y).

MexaHu3M yIpaBiIeHUs] MaMATHIO TOJHOCTBIO anlapaTHbIM, T.e. MporpamMma cama He
MOXeT  cpopMHpoBaTh  (U3MUECKHII  aapec  MaMATH  HA  QJAPECHOH  IIMHe.
Mukponpomeccop — ammapatHo — MOAJIEPKUBACT  HECKOJIBKO  MOJENEH  HCIOJIb30BaHUS
OIEpPATUBHON NaMSITHU:

e CETMEHTHPOBAHHYIO MO/IEINb

e CTPaHUYHYIO MOJEIb

e IUIOCKYIO MOJEIH

B cermMeHTHpOBaHHOM MoJenu HamsATh JUId HPOrpaMMbl JICIUTCST HAa HENpPEepbIBHbIE
o0JIaCTH TaMATH, Ha3bIBacMble ceemenmamu. llporpaMMa MOXKET OOpamaThCsi TOIBKO K
JAHHBIM, KOTOPbIE HaXOAATCS B 3TUX CETMEHTaX.

CermeHT npeacTaBiIsieT cCOOON HE3aBUCUMBIN, MOJIEPKUBAEMBII Ha alllapaTHOM YpOBHE
OJIOK aMsITH.

Ceemenmayus —  MEXaHU3M  aJpecaliy, OOECIEeYMBAIONIINN  CYIIECTBOBAaHHE
HECKOJIbKUX HE3aBUCUMBIX aJPECHBIX HMPOCTPAHCTB Kak B IpeJesiaX OJHOW 3ajauyu, Tak U B
CHCTEME B LIEJIOM JUIS 3aILUTHI 33/1a4 OT B3aUMHOTO BIIHSHUS.

Kaxnas mnporpamma B oOlieM cioy4ae MOXKET COCTOSATh U3 JIIOOOr0 KOJIMYeCcTBa
CETMEHTOB, HO HEMOCPECTBEHHBIH TOCTYIT OHA UMEET TOJIBKO K 3 OCHOBHBIM CETMEHTaM U K 3
JIOTIOJTHUTEIBHBIM CErMEHTaM, OOCITyKMBaeMbIX 6 CErMEHTHbIMU peructpamu. K ocHOBHbBIM
CerMEHTaM OTHOCSTCS:

e Cerment komoB (.CODE) — comepXHT MallMHHBIE KOMAaHIbl JUIS BBIIOJTHEHHSL.
OObluHO TEepBasi BBIONHSEMAss KOMaHAAa HAXOAWTCS B Hayaje »dJTOTO CETMEHTa, W
OIlEepaLlMOHHAs CHCTEMa MepeaeT yIpaBiIeHUe 10 aJipecy JaHHOTO CETMEHTA ISl BBIITOJIHEHHS
nporpammsbl. Peructp cermenta konoB (CS) agpecyeT maHHBII CErMEHT.

e Cerment mganabix (.DATA) — comepXuT ompeeieHHbIC AaHHbIC, KOHCTaHTHI H
paboune obOmactu, HeoOXoauMmele mporpamme. Permcrp cermenrta mannbeix (DS) ampecyer
JTAaHHBIM CETMEHT.

e Cerment cteka (.STACK). Crek comepxuT aapeca Bo3BpaTa Kak JJIsl TPOTpaMMBbI (TSt
BO3BpaTa B ONEpAIMOHHYI0 CHUCTEMY), TaK M JUIS BBI30BOB IMOANpPOrpamMM (/Ui BO3BpaTa B
TIaBHYIO mporpammy). Peructp cermenTta crteka (SS) aapecyer JaHHBIH CerMeHT. AJpec
TEKyIIe BepIIUHBI CTeKa 3ajaercs peructpamu SS:ESP.

Peructper  nmomomuutensHbix cermeHTtoB  (ES, FS, GS), mnpennaznavensr s
CMELHATBHOTO UCIOIB30BAHHUS.

Jlnst moctyma K JaHHBIM BHYTPH CETMEHTa OOpalleHHe MPOU3BOJUTCS OTHOCHTEIBHO
Hayaja CerMeHTa JMHeWHo, T.e. HauuHas ¢ 0 W 3aKaHUMBas aJpPecoM, pPaBHBIM pa3Mepy
cermenTa. [l oOpamieHus K T000My aipecy B IporpaMMe, KOMIBIOTEp CKIIAIBIBACT aJipec B
pErucTpe CerMeHTa U cMeujenue — PaclojokeHne TpedyeMoro aapeca OTHOCUTEIBHO Havyala
cermeHTa. Hampumep, mepBeiii 6aiiT B cerMeHTe KOJ0B nMeeT cMmerienne 0, BTopoi 0ant — 1 u
TaK Jiajuee.

Takum o6pasom, ans oOpameHuss K KOHKpeTHoMy (usuueckomy aapecy O3V
HE00XO0AMMO ONPEICINTh a/Ipec Hayaia CerMEeHTa U CMEILeHUE BHYTPU CETMEHTA.
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@u3nueckuil aapec INPUHATO 3alUCBIBATh MAPOM OTUX 3HAYCHUM, pa3lIelIeHHBIX

JIBOETOUYHEM
CerMeHT : CMelleHne

Cmpanuunaa mooenb namamu — 3TO HAIACTPOMKa HaJ CerMEHTHOM Mojenbio. O3Y
JenuTcs Ha OJIOKM (PMKCHPOBAHHOTO pa3Mepa, KpaTHble cTeneHu 2, Hanpumep 4 K6. Kaxmprii
Takol OJOK HasbiBaeTcs cmpanuyeli. OCHOBHOE JOCTOMHCTBO CTPAaHMYHOTO CIocoda
pacripenienieHusi TaMiATH — MHUHHMalIbHO BO3MOXHas (parmenrtanus. OgHako Takas
OopraHm3alus namsITH He HCIONb3YyeT MaMATh JOCTaTOYHO A(G(GEKTUBHO 3a CYET
(UKCUPOBAHHOTO pa3Mepa CTPAHHIL.

Ilnockaa modeny namamu npeAnonaraeT, 4to 3aJadya COCTOUT M3 OJHOIO CErMEHTa,
KOTOPBI, B CBOIO ouepenib, pa3out Ha CTpaHULBI.
Hocrounncrna:

e [IPYU UCIOJIb30BAaHUM TUIOCKOM MOJIENH MaMSTH YIPOILIAETCS CO3/JaHUE U ONEPALMOHHON
CUCTEMBI, U CUCTEM MPOTPaMMHUPOBAHUS;

e YMEHBINAIOTCS PACXOAbl TAaMATH Ha TOIJEPKKY CHCTEMHBIX HH()OPMAIIMOHHBIX
CTPYKTYP.

B abcomoTHOM OONBIIMHCTBE COBpPEMEHHBIX 32(64)-pa3psaHbIX OMEpPAllMOHHBIX CHCTEM
(mns mukporpoueccopoB Intel) ucnonb3yercs MIOCKas MOAETb HaMSITH.

Mooenu namamu

HupextuBa .MODEL onpenensier MoAens maMsaTd, UCHOIb3yeMyto mporpammont. [Tocme
9TOW JUPEKTHBBl B MPOrpaMMe HaXOAITCA IUPEKTUBBI 00bsiBiIeHUA cerMeHTOB (.DATA,
STACK, .CODE, SEGMENT). CunTakcuc 3agaHusi MOJCIH aMsATH

.MODEL wmoauduxarop MoaeasIlamsatru CornamenneOBp3oBax

[Tapamerp MoaeabllamsiTu siBIsieTCS 00SI3aTEIBHBIM.

OcHOBHbBIE MOJIENIN NTAMSATH:

Mogeian Anpecauusi Ajapecanusi Onepanu- YepenoBanue
NnaMATH Ko0J1a JaHHBIX OHHASl CHCTeMAa KO0/Ja M JaHHBIX
TINY NEAR NEAR MS-DOS Homyctumo
SMALL NEAR NEAR MS-DOS, Windows Her
MEDIUM FAR NEAR MS-DOS, Windows Her
COMPACT NEAR FAR MS-DOS, Windows Her
LARGE FAR FAR MS-DOS, Windows Her
HUGE FAR FAR MS-DOS, Windows Her
FLAT NEAR NEAR Windows NT, Windows 2000, Jlomyctumo

Windows XP, Windows Vista

Mogens tiny pabotaeT Tonbko B 16-pa3psaausix npuinoxkeHusx MS-DOS. B stoit Mmonenu
BCE JIaHHbBIE U KOJ paclojararorcs B OJHOM (u3nueckoM cermeHTe. Pasmep mporpammHOro
¢aiina B a3TOM cityuae He npeBbimaet 64 K6aiT.

Monens small nogaep’uBaeT OUH CETMEHT KOJla U OJIMH CEerMEHT JaHHbIX. /laHHBIE U
KO/ ITPH UCTOJIb30BAaHUM 3TON MOJIENN aJIpecyroTCs Kak near (OIHKHHe).

Monens medium moaaepKUBaeT HECKOJIBKO CErMEHTOB MPOTPaMMHOrO KoJa M OJUH
CETMEHT JAHHBIX, IIPH 3TOM BCE CCBUIKM B CETMEHTax IMPOrpPaMMHOIO KOJAa IO YMOJIYaHHUIO
cuuTaroTcs JanbHUMU (far), a CChUIKM B CETMEHTE IaHHBIX — OJIMKHUMU (near).

Mopnens compact NOIIEPKUBAET HECKOIBKO CETMEHTOB JaHHBIX, B KOTOPBIX
WCTIONB3YETCS JATBHSIS aapecanus JaHHbIX (far), u oMH CeTMEHT Kojia ¢ OMKHEH aapecarnuen
(near).

Mopnens large moanep)kuBaeT HECKOJBKO CErMEHTOB KOJAa U HECKOJIBKO CErMEHTOB
naHHbIX. [To yMoTuaHUIO BCe CCHUIKM Ha KOJ M JIAHHBIE CYMTAIOTCS NanbHUMH (far).

Monens huge npakTuuecku SKBUBaJIEHTHA MOJIeNIM TaMsTH large.

Ocoboro BHUMaHUS 3aciyKUBaeT MoJiesb namsaTu flat, KoTopas UCHONB3YETCs TOJIBKO B
32-pa3psaHBIX ONEPANMOHHBIX CHCTeMaX. B HeW JaHHBIE W KOJ pPa3MElIeHbl B OJHOM 32-
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paspsmgHoM  cermeHte.  Jlms  uwcmosk3oBaHwst B mporpamme  Mojenu flat mepen
mupektuBoii .model flat ciieayer pasmecTuTs OHY M3 TUPEKTHB:

.386

.486

.586

.686

XenarenbHo yKa3blBaTh TOT THII MPOLIECCOPA, KOTOPBIM HCIOIb3YETCS B MalllMHE, XOTS
3TO HE ABIAETCA o00s3are’abHbIM TpeOoBanueMm. OnepalnoHHas CHUCTEMa AaBTOMATHYECKH
WHULMAIM3UPYET  CETMEHTHBIE  PErucTpbl MpPU  3arpy3Kke  MpPOrpaMMbl,  [O3TOMY
MOAU(DUIIMPOBATH UX HYKHO TOJIBKO B CIIy4ae €Ciu TpeOyeTcsl CMEIIBaTh B OJTHOM MporpamMme
16-paspsaabiii 1 32-pa3psaHblii KoA. Anpecanusi JaHHBIX U KoJla sIBIsieTcs ONMvkKHeH (near),
IIPH 3TOM BC€ ajjpeca M yKa3aTellu SBISI0TCS 32-pa3psaIHbIMHU.

[TapameTp MoaM(pUKATOP UCTIONIB3YETCS ISl ONPEAEICHUS THUIIOB CETMEHTOB U MOXKET
MPUHUMATh 3HaUYeHUs usel6 (CerMeHThI BHIOPAHHOW MOJENH HCHOJB3YIOTCS Kak 16-OWTHBIC)
i use32 (CerMeHThl BHIOPaHHOM MO/IEIH UCTIONB3YIOTCS Kak 32-0OUTHEIE).

[Tapamerp CorsnamenueOBbI30Bax ucnons3yeTcs Juisi ONpeesieHns crnocoda nepeaadn
[IapaMeTPOB IPU BBI30OBE MPOLEAYPHl U3 JPYTUX SI3bIKOB, B TOM YHCJIE U S3bIKOB BBICOKOI'O
ypoBHs (C++, Pascal). [TapameTp MokeT mpUHUMATH CIEAYIOIINE 3HAUCHUS:

C,

BASIC,

FORTRAN,

PASCAL,

SYSCALL,

STDCALL.

[Tpu pa3paboTke MoayIel Ha acceMOepe, KOTOphie OYAyT MPUMEHATHCS B IPOrpamMmax,
HAIKMCAHHBIX Ha SA3bIKaX BBICOKOTO YPOBHs, oOpaiaiiTe BHUMaHUE HA TO, KAKUE COTJIAIIICHUS O
BBI30BaX MOJICP)KUBACT TOT WU WHOW s3bIK. VICIONB3ylOTCS TMpU aHanM3e HHTepdeiica
porpaMm Ha accemOJiepe ¢ mporpaMMaMH Ha si3bIKaX BHICOKOTO YPOBHSI.

AcceMmOnepHasi mporpaMma, HalpuMep, TIOJy4aeT YHUCIO0 HMMEIONIUXCS JIUCKOBBIX
HAKOMHUTENIEH crenyrmuM obOpa3oM. [Ipu 3ToM, Henb3si 3a0bIBaTh O BOCCTAHOBIICHUH
IEPBOHAYAJIbHOTO 3HAUYCHUS B IIOPTE B.

IN AL,61H ;TI0JTlydaeM 3Ha4eHue u3 nopra B

OR AL,10000000B ;ycranaBnuBaem 6ut 7 B 1

OUT 61H,AL ;3aMeHsIeM OalT

IN AL,60H ;II0JTy4aeM 3HauYeHue U3 nopra A

MOV CL,6 ;TIOATOTOBKA Ay caura AL

SHR AL,CL ;CIIBUTAeM 2 CTapIInx OuTa Ha 6 MO3UIUit
INC AL ;HaumHaeM cuer ¢ 1,aHe c 0

MOV NUM_DRIVES,AL ;nonydaem 4uciao HAKOTMUTENEH
IN AL,61H ;TIOJITOTOBKA K BOCCTAHOBJIEHUIO ITopTa B
AND AL,01111111B ;cOpaceiBaem 6ut 7

OUT 61H,AL ;BOCCTaHABJIMBAacM OalT

Omnpenenenue yucia 1 TUNa nepuepuinHpIX yCTPOHCTB.

[Tpu crapre xommbiorepa ROM-BIOS mnpoepsier npucoennHeHHOE 00OpYy/IOBaHUE,
cooOmias o pe3yibTaTax CBOEH NMPOBEPKM B PETUCTP CTaTyca. DTOT PErHCTp 3aHHUMAeET JBa
Oaiita, HaunmHass c¢ 0040:0010. Huxe npuBeneHbl 3Ha4eHHs] OHTOB OTHOCSTCS KO BCEM
MallliHaM, ToKa He OrOBOPEHO OOpaTHOE:

out 0 ecnu 1, To npucyrcreyer HI'MJ{

1 XT,AT:1 = ectb Mat. conpoueccop (PC,PCjr: He ucrno:nn3.)
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2-3 11 = 6a3oBas mamsaTh 64K (AT: He UCTIONB3yeTCs)

4-5  AKTUBHBIN BUJEOaIaINTEP

6-7  uumcmo HI'MJI (eciu 6ut 0 = 1)

8 PCjr:0 = ectb DMA (PC,XT,AT: He ucroiab3yercs)

9-11 ymcno aganTepoB KOMMYHHUKAIIUN

12 1 = ectb urposoii mopt (AT: He ucToNb3yeTCs)

13 PCjr :ectb cepuiinbiii npuntep (PC,XT,AT: He ncnomnn3.)

14-15 4ucno npUCOeIUHEHHBIX TPUHTEPOB

Uucnao mopToB KOMMYHHKALMU MOXET OBITh MONy4eHO W3 obmactu  ganHbix BIOS.
BIOS otBoauT derbipe 2-0alTHBIX TOJIA JUIsl XpaHEHUsT 0a30BBIX aJIPECOB BILUIOTH A0 YETHIPEX
COM moproB. ba3oBelil agpec — 370 MIIAAIIHAIA U3 AAPECOB MOPTOB, OTHOCAIIMXCS K TPYIIIE
MOPTOB, HMEIOIIUX JOCTYN K JaHHOMY KaHaly KOMMYHUKalMA. OTH YeThIpe OIS
HauuHatotest ¢ azgpeca 0040:0008. IMopry COMI1 cooterctByeT aapec :0008, a COM2 -
000A. Ecau aTo mone coaepkut 0, TO COOTBETCTBYIOIINMA MOPT OTCYTCTBYET. Takum oOpazom,
ecnu cioBo 1o anapecy: 0008 ornuyHo ot HyJsA, a no aapecy 000A - HyneBoe, TO UMeETCS
OJIMH TOPT KOMMYHHUKAIUH.

PeBu3us xonudecTBa maMsTu.

HNudopmanus o xonuuyecTBe OAHKOB NaMITH MOKET ObITh IpouYMTaHa 4yepe3 nopt B
MUKpocxeMbl uHTepdeiica ¢ nepudepueit 8255. BIOS xpanut n1Byx0aiTHYI0 NEPEMEHHYIO 11O
aapecy 0040:0013, koTopasi COOOIIAET YUCIO KUIOOAUT HCIONB3YyeMOU
namsta. s PCjr 6utr 3 mopra 62H (mopt C mMukpocxembl 8255) paBeH HyIO, KOT/a
MaiuHa umeet n1o6aBounble 64K namaru. AT naer oco6o mosnHyro HHGOPMALHIO O MAMATH.
Peructper 15H (mmagmmit) u 16H (crapmmii) Mukpocxembl WHGOpMAMKA O KOH(QUTYpAIHH
TOBOPAT CKOJIBKO MAaMSTH YCTaHOBJIEHO HAa CUCTEeMHOM Iutare. IlamaTh kaHana BBOJA/BBIBOAA
miss AT coobmaercst peructpamu  17H u 18H (c unkpementom 512K). Ilamste cBepx 1
Merabaiita goctynHa yepes peructpel 30H u 31H (taxxe ¢ mHkpemeHnToM 512K, BruoTs 110
15 merab6aiit). Ecou AT umeer 128K Ha nuate pacummpeHus, TO YCTaHOBJIEH OUT 7 peructpa
33. Bo Bcex ciydasx HaJ0 CHaudazia 1ociatb Homep peructpa B nopt 70H, a 3areM npounrars
3HaueHue u3 nopra 71H.

ITopsinok BeINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTHUECKYIO MOJIEb 331a4H.
Br16path 1 0600cHOBaTH HanOoJIee PallMOHAIBHBIN METO/1 PEeIICHNUs 33/1a4H;
— Pa3paboTarh anropuT™ Ass peieHus 3a1auu.
— Hanwucartp un oTaauTh IpOrpaMmy.
dopma npegocTaBIeHHs pe3yJbTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE COJepKaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE IPOrpaMMOii yueOHbIE 3a/laHUsI BHINOJIHEHBDI,
KAueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0pomo» - TEOPETUIECKOE COJEpKAHUE Kypca OCBOCHO HOJIHOCTBIO, O€3 IpoOenos,
HEKOTOpble yMEHHsS C(HOPMUPOBAHBI HENIOCTATOYHO, BCE IPEIyCMOTPEHHBIE MPOTrpamMMoin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHbI, HEKOTOPBIE BU/IbI 33JaHUI BBITTOJIHEHBI C OIIMOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE COJIep KaHHE Kypca OCBOEHO YacTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHusi y4eOHBIX 3aJlaHUM BBINOJHEHO, HEKOTOphIE M3 BBIMOJIHEHHBIX 33JaHUN cojaepKar
OLIMOKH.
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«HeymoBIeTBOPUTENBHO» - TEOPETHYECKOE COJEpKaHHuEe Kypca HE OCBOEHO, HEO0OXOIUMBIC
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMMOKH.

JlaGoparopnoe 3ansaTue Nel(). O0OMeH 1aHHBIMM. AIIapaTHbIE NpepbiBaHud. [Ipuopurer
npepbiBaHMii. 3anpeT 1 MACKHPOBAaHUE ANMNAPATHBIX NPepPbIBAHUI
esan padoThi:
— TpUOOpETCHNE HABLIKOB BBHITIOJHEHUS OTICpaIMid B PA3IMYHBIX CUCTEMAaX CUUCIICHUS.
Bbinosinus pabdoty, Bel Oyaere:
ymemb:
— ¥2. CozgaBath nporpaMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTJEIbHBIA MOIYIIb.
—  V1.0cymecTBIsITh pa3paboTKy KojJa MpOorpaMMHOTO MOJYJIS Ha sI3bIKaX HU3KOT'O YPOBHS H
BBICOKOT'O YPOBHEH;
— V3. BBINONHATH OTIAJKY W TECTUPOBAHUE MMPOrPAMMBbI HA YPOBHE MOYJIS.
—  ¥Y6. OdopMIIsaTh JOKYMEHTAIUIO HA TIPOTPAMMHEIE CPE/ICTBA.
— V8. [IpuMeHsITh HHCTPYMEHTAIILHBIE CPENICTBA OTIAIKU MPOrPAMMHOTO 00eCIIeYEeHUS.

MarepuanbHoe o0ecniedeHne:
— MpynbTuMenuiiHble  CpeACTBAa  XpaHEHUs, INepefauyd U IPEICTaBJICHUS
uHpOpMaLnH.
3aganue
Opranuszanus 1 Moje/ Iy NAMATH, aJpecanus

Ilamamsb — ciocoOHOCTH 00BbEKTa 0OECTIEYNBATh XPAaHEHUE TAHHBIX.

Bce 00beKThI, HaJl KOTOPBIMH BBITIOTHSIOTCS KOMAH/IbI, KaK M CAMU KOMAaH/Ibl, XPAHATCS B
MaMsTH KOMIIBIOTEpPA.

[laMATH COCTOUT M3 slU€EK, B KaKIOW M3 KOTOPBIX COAEpKUTCA 1 Oum uHpOpManu,
MPUHUMAIOIIUNA OfHO U3 AByX 3HaueHuil: 0 wunmu 1. butel oOpabarbiBaioT TpynmnaMu
¢bukcupoBaHHOTO paszmepa. [yis 3TOro rpymmbl OUT MOTYT 3aIUCHIBATHCS U CUUTHIBATBHCS 32
oJHy 6a30By10 onepanuo. ['pynna u3 8 OUT Ha3bIBaeTCs .

Baiimul nocnedosamenvno pacnonazaomcesa é namamu Komnviomepa.

e 1 xkuno6aiit (Kbaiit) = 21%=1 024 Gaiir

« 1 Merabaiit (M6aiir) = 2'° K6aiit = 22° Gaiir = 1 048 576 Gaiit

e 1 ruraGaiit (I'0aiiT) = 21 M6aiir = 2*° Gaiir = 1 073 741 824 Gaiir

JUia jpoctyma K TamsaTH C LEIbI0 3alUCH WIM YTEHHUS OTIEJIbHBIX JJIEMEHTOB
uHGOpMALUU  HCTIONIB3YIOTCS HOeHmuuKamopsyl, ONPEICNAIONINEe HUX pacHOJOXKEHHE B
namsatu. KaxxnoMmy maeHTHQUKaTOpy B COOTBETCTBHE CTaBHUTCA adpec. B kauecTBe ajapecos
UCIOJIB3YIOTCA 4Yuciaa n3 auanazoHa or 0 1o 2%1 co 3Hauenumem K, HOCTATOUHBIM IS
ajZipecaliy Bcel maMaTu KommbioTepa .Bee 2k aJPECOB COCTABIIIIOT AdpecHoe npoCmpancmeo
Komnvilomepa.

Cnocooul adpecayuu 6aiimos

CymecTByeT npsiMoit 1 00paTHBIN CIOCOOBI ajipecaliui 0aiiToB.

[Ipu o6pamnom cniocobe anpecaruy 6AUTHI aIPECYIOTCS ClIeBa HAINPaBO, TaK YTO CaMBIi
CTapIuii (J1eBblid) OAlT ClIOBa MMEEeT HAaUMEHBIIIHHA aapec.

Ilpameim ciocoO0M Ha3bIBaeTCsA MPOTUBOIONOXKHAS CUCTeMa aapecanuu. KoMnuisaropsl
BBICOKOYPOBHEBBIX SI3BIKOB TMOJIEPKUBAIOT MPSIMOM CIIOCO0 ajjpecalyy.

OObexT 3aHuMaeT 1enoe ciaoBo. [loatomy ans TOro, 4roObl OOpaTUTHCS K HEMY B
NaMsITH, HY)KHO YKa3aTh aJipec, 0 KOTOPOMY 3TOT OOBEKT XPAHUTCS.

Opzanu3zayus namamu

@dusnyeckas NmamsATb, K KOTOPOH MHUKpPOIPOLIECCOP MMEET NOCTYI IO IIMHE ajpeca,
HazbIBaeTcs onepamugenon namamoio Ol (M1 onepaTuBHBIM 3alIOMUHAIOIIUM YCTPOHCTBOM
— O3Y).

MexaHu3M ynpaBlieHUs MaMsThiO MOJHOCTHIO amlmapaTHBIA, T.e. Mporpamma caMa He
MOXeT  cpopMHpoBaTh  (PU3MUECKHI ~ ajapec  MaMATH  HA  QJAPECHOM  IIMHE.
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Mukponporeccop — amnmapatHo  MOAJEPKUBAET  HECKOJIBKO  MOJENEH  MCIIOJIb30BaHUS
ONEepaTUBHON MaMATH:

e CETMEHTHPOBAHHYIO MO/JIEIb

e CTPaHUYHYIO MOJIETIb

e IUIOCKYIO MOJEIH

B cermeHTHpoBaHHONW MOJAENM NaMsITh AN HPOrpaMMBbl JIEIUTCA Ha HEMpepbIBHbIC
o0JIacTH TaMATH, Ha3bIBacMble ceemenmamu. IlporpaMMa MOXKET 0OO0paImiarbCsi TOJBKO K
JAaHHBIM, KOTOPbIE HAXOAATCA B TUX CEIrMEHTax.

CerMeHT mpeacTaBisieT co00i HE3aBUCHMBIH, MOAICPKUBAEMBIN HA allapaTHOM YpOBHE
OJIOK aMsITH.

Cezmenmayusa —  MEXaHU3M  aJpecaly, OOECIEUYMBAIOIIUN  CYIIECTBOBAaHHUE
HECKOJIbKUX HE3aBHCHMBIX aJ[pECHBIX NMPOCTPAHCTB KakK B Ipejesax OJHOM 3ajayu, Tak U B
CHCTEME B LIEJIOM JUIS 3aILUTHI 33/1a4 OT B3aUMHOTO BIHMSHUS.

Kaxnas mporpamma B o00meM ciydyae MOXET COCTOSTh U3 JIIOOOro KOJUYeCTBa
CErMEHTOB, HO HEMOCPEICTBEHHBIN JIOCTYIl OHA MUMEET TOJIBKO K 3 OCHOBHBIM CETMEHTaM H K 3
JIOTIOIHUTEIBHBIM CErMEHTaM, OOCIY>KMBAaeMbIX 6 CErMEHTHbIMHU peructpamu. K OCHOBHBIM
CerMEHTaM OTHOCSTCS:

e Cerment kom0B (.CODE) — comepKuT MalIMHHbIE KOMAHIbI IS BBIIOJHCHHS.
OObluHO TEpBasi BBIIOJHSEMAas KOMaHAAa HAXOAWTCA B Hayaje »d3TOT0 CETMEHTa, W
oTepaIloHHasl CUCTEMa MepeaaeT ypaBiIeHHUe M0 aApecy TaHHOTO CETMEHTA JIJIsl BBIMOTHEHHUS
nporpammsl. Peructp cermenta konoB (CS) agpecyeT maHHBII CErMEHT.

e Cerment manubix (.DATA) — comepkuT oOIpeac/ieHHBIC MdaHHBIE, KOHCTAHTBHI M
paboune obOmactu, HeoOXoaumele mporpamme. Permerp cermenrta mansbix (DS) ampecyer
JAHHBIA CETMEHT.

e Cerment cteka (.STACK). Crek comepxuT aapeca Bo3BpaTa Kak JJIsl MPOrpaMMBbl (ISt
BO3BpaTa B OMNEPALMOHHYIO CHCTEMY), TaK U JUIs BBI30BOB MOJIpOrpamm (A BO3Bpara B
rJIaBHYIO mporpammy). Peructp cermenTta creka (SS) aapecyer JaHHBIH cerMeHT. Ajpec
TEKYILEeH BepIInHbI cTeKa 3aaercs perucrpamu SS:ESP.

Peructper  nmonomautensHbix cermeHtoB (ES, FS, GS), mnpemnasHadeHsl IS
CMELUAIbHOTO UCIOIb30BAHNUS.

Jnst moctyma K JaHHBIM BHYTPH CETMEHTa OOpalleHHe MPOU3BOIUTCS OTHOCHTEIBHO
Hayajga CerMeHTa JIMHeHHo, T.e. HauMHas ¢ 0 M 3aKkaHYMBas agpPecoM, pPaBHBIM pa3Mmepy
cermenTa. [y oOpamieHus K T000My aipecy B porpaMMe, KOMIBIOTEp CKIIAIBIBAET aJipec B
PErucTpe CerMEeHTa U cMeujenue — PacnojaokeHne TpedyeMoro agpeca OTHOCUTENIBHO Havyala
cermeHTa. Hampumep, nepBeiii 6aiiT B cerMeHTe Ko0B uMmeet cmenienue 0, Bropoit 6ait — 1 u
TaK jJajee.

Takum o60pazom, qsi oOpamieHuss K KOHKpeTHoMy (¢usudeckomy anpecy O3V
HE00XO0AMMO ONPEIEINTh a/Ipec Hauauaa CerMeHTa U CMEILeHHEe BHYTPU CETMEHTA.

@u3znueckuil aapec NPUHATO 3aNUChIBaTh NAPOM OTUX 3HAYCHUH, PpPA3ICICHHBIX
JIBOETOYHEM

CerMeHT : CMellleHue

Cmpanuunaa modenv namamu — 3TO HAACTPOiiKa HaJX CerMeHTHOH Mmoxenbto. O3Y
JenuTes Ha O10kM (UKCHUpOBAaHHOTO pa3Mmepa, KpaTHble crerieHu 2, Hanpumep 4 K6. Kax bt
Tako OJOK Ha3bIBaeTca cmpanuyeir. OCHOBHOE JOCTOMHCTBO CTPAaHUYHOIO croco0a
pacripenielieHusT TaMiITH — MHUHHMalbHO BO3MOXHas (parmentamus. OgHako Takas
OpraHu3anysl MaMsATH HE UCHOJb3yeT NaMATh JOCTaTodyHo d((EeKTHBHO 3a cyer
(UKCUPOBAHHOTO pa3Mepa CTPaHUILL.

Ilnockaa modenv namamu MpeanoyaraeT, yTo 3ajJada COCTOMT W3 OJHOIO CErMEHTa,
KOTOPBIH, B CBOIO odepesp, pasour Ha CTpaHHMIIBI.
JIOCTOMHCTBA:

e TIPY UCTIOJIH30BAHUH TUIOCKON MOJIENN MAMSTH YIPOIIASTCS CO3aHNE U OTEePAlMOHHOM
CHCTEMBI, U CUCTEM IPOrpaMMHUPOBAHMUS;
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e YMEHBINAIOTCS PACXOAbl MaMATH Ha TMOAJNEPKKY CHCTEMHBIX WH()OPMAIIMOHHBIX
CTPYKTYP.

B abcomoTHOM OONBIIMHCTBE COBpEMEHHBIX 32(64)-pa3psaHbIX OMEpalMOHHBIX CHCTEM
(mns mukporipoueccopoB Intel) ucnonb3yercs mI0cKkas MOAETb HaMSITH.

Mooenu namamu

HupextuBa .MODEL onpenenser moaens naMaTu, HCOIb3yeMyto mporpammoii. [locne
STOM JUPEKTUBBI B MpPOrpaMMe HaXOJSATCS JAUPEKTUBBI 0ObsBieHUs cerMeHToB (.DATA,
STACK, .CODE, SEGMENT). CunTakcuc 3agaHusi MOJCIH MaMATH

.MODEL wmoauduxarop MoaeaslIlamstu CornamenneOBri3oBax

[Tapamerp MoaeabllamsiTu siBsieTCst 0013aTEIBHBIM.

OCHOBHBIE MOJIETTU TAMSITHU:

Mopens  Agpecanusi Axpecanusi Onepanu- Yepenosanue
NamMsATH K012 JAAHHBIX OHHasl cucTeMa KOJa M JaHHBIX
TINY NEAR NEAR MS-DOS Homnyctumo
SMALL NEAR NEAR MS-DOS, Windows Her
MEDIUM  FAR NEAR MS-DOS, Windows Her
COMPACT NEAR FAR MS-DOS, Windows Her
LARGE FAR FAR MS-DOS, Windows Her
HUGE FAR FAR MS-DOS, Windows Her
FLAT NEAR NEAR Windows NT, Windows 2000, JHomycTumo

Windows XP, Windows Vista

Monens tiny paboTaet TonbKo B 16-pa3psianbix npunoxenusx MS-DOS. B atoit monenu
BCE JIAaHHBIC W KOJI PACIIOJIaraloTCs B OJHOM (DPM3MYECKOM cermeHte. PasMep mporpamMMHOTro
¢aiina B ToM ciydae He mpeBbiinaet 64 KOaiT.

Mognens small nogaep’uBaeT OUH CETMEHT KOJla U OJIMH CEerMEHT JaHHbIX. /laHHBIE U
KO/ IIPU UCIOJIb30BAaHUM 3TON MOJIENIN aJIpecyloTcs Kak near (OJInxKHUE).

Mogens medium HOgAEPKUBAET HECKOJIBKO CETMEHTOB IPOTPAMMHOTO KOAA M OJWH
CETMEHT JAHHBIX, IIPH 3TOM BCE CCBUIKM B CErMEHTaxX IMPOrPaMMHOIO KOJAA IO YMOJIYaHHUIO
cuuTarTcs JanbHUMU (far), a CChUIKM B CETMEHTE JIaHHBIX — OJIMYKHUMU (near).

Mognens compact NOIIEPKUBAET HECKOJBKO CETMEHTOB JAaHHBIX, B KOTOPBIX
HCIIOJIb3YETCs NalbHss afpecanus JaHHbIX (far), 1 olMH cerMeHT Koja ¢ OJMKHEN aapecarueit
(near).

Mopnens large moanep)XuBaeT HECKOJBKO CErMEHTOB KOJAa U HECKOJIBKO CErMEHTOB
naHHbIX. [To yMoIuaHUIO Bce CCBUIKM Ha KOJI M JaHHbBIE CYMTAIOTCS JaibHUMH (far).

Mopaenb huge mpakTryecku SKBUBaJIEHTHA MOJICIIN MaMsITH large.

Ocob6oro BHMMaHUs 3aciyKuBaeT MoJiesib namsTu flat, KoTopas UCHONB3YeTCs TOJIBKO B
32-pa3psiIHBIX ONEPAMOHHBIX CHCTEMax. B Hell JaHHBIE W KOJ pa3MelieHbl B OJHOM 32-
paspsimHoM  cermeHte.  Js  wWcnonb3oBaHus B mporpamme  Mojenu flat mepen
mupektusoii .model flat cienyer pamecTuth 0JJHY U3 TUPEKTUB:

.386

486

.586

.686

XenarenpbHo yKa3blBaTh TOT THII NMPOLIECCOPA, KOTOPBIM MCIOIb3YETCS B MAalllUHE, XOTS
3TO HE ABIsAETCA o00s3aTenabHbIM TpeboBaHueM. OmnepanuoHHAs CUCTEMa aBTOMATHUYECKU
MHULMAIA3UPYET  CETMEHTHBIE  PETUCTPBl  MpPU  3arpy3ke  NPOTrpaMMbl,  [OATOMY
MOAU(DUIIMPOBATH UX HYKHO TOJIBKO B CIIydae €ciu TpeOyeTcsl CMEIuBaTh B OJTHOM porpamMmme
16-paspsaabiii 1 32-pa3psaHblii Koa. Anpecanust JaHHBIX U KoJa sBIseTcs OnrbkHed (near),
IIPY ATOM BC€ aJIpeca M yKa3aTelu SABISAIOTCS 32-pa3psIHbIMHU.

[Tapametp MoaM(pUKATOP UCTIONB3YETCS ISl ONPEAEIEHUS THUIIOB CETMEHTOB U MOXKET
MPUHUMATh 3Ha4eHHs usel6 (CerMeHThl BHIOPAHHOM MOJEIN HCIOJB3YIOTCS Kak 16-OMTHbIE)
nin use32 (cerMeHThbl BEIOPaHHOM MOJIEM UCTIONB3YIOTCS Kak 32-0UTHEIE).
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[Mapamerp CornamenuneOBbI30Bax UCTIONB3YETCS ISl OMPEEIICHUs CIIoco0a mepeaadyn
MapaMeTpOB TMPH BBI30BE MPOIEIYpPHl U3 APYIHX S3BIKOB, B TOM YHCJE U SI3bIKOB BBICOKOTO
ypoBHs (C++, Pascal). [TapameTp MOKeT MPUHUMATH CIICIYIONINE 3HAUCHUS:

C,

BASIC,

FORTRAN,

PASCAL,

SYSCALL,

STDCALL.

[Tpu pa3zpaboTke mMomyIel Ha acceMOiepe, KOTOpbie OyIyT MPUMEHATHCS B MPOrpaMMax,
HAMMCaHHBIX HA S3BIKaX BBICOKOT'O YPOBHS, OOpamaiiTe BHUMaHUE Ha TO, KAKUE COTJIAIIICHUS O
BBI30BaX TOJIEPKUBACT TOT WJIM HHOH s3bIK. Mcmonb3yroTcss mpu aHanuze wuHTepdeiica
porpaMM Ha acceMOJiepe ¢ MporpaMMaMH Ha SI3bIKaX BBICOKOTO YPOBHSL.

AccemOnepHass TporpaMma, HalpuMmep, MOJy4aeT YHUCIO HWMCIOIIUXCS JTUCKOBBIX
HaKomurenel cienyromuM obpaszoM. IIpum 3ToM, Hemb3st 3a0bIBaTh O BOCCTAHOBIICHUH
MEPBOHAYAIILHOTO 3HAYCHHS B IopTe B.

IN AL,61H ;II0JTly4yaeM 3HaueHue u3 nopra B

OR AL,10000000B ;ycramaBmuBaem Out 7 B 1

OUT 61H,AL ;3aMEeHsIeM OaliT

IN AL,60H ;II0JTy4aeM 3HaueHue u3 nopta A

MOV CL,6 ;TIOATOTOBKA s caBura AL

SHR AL.CL ;CIIBUTAEM 2 cTapiux Outa Ha 6 MOo3ULIHiA
INC AL ;HaunHaeMm cueTr ¢ 1,ane c 0

MOV NUM DRIVES,AL ;nmosnydyaeM 4Kciio HAKONIUTEIEH
IN AL,61H ;TIOITOTOBKA K BOCCTAaHOBJICHUIO TTopTa B
AND AL,01111111B ;cOpaceiBaem Out 7

OUT 61H,AL ;BOCCTaHABJIMBacM OaiT

OmnpezneneHue yncia U TUIa NepupepuitHbIX yCTPOHCTB.

[Tpu crapre xommnbrorepa ROM-BIOS mpoBepser npucoennHeHHOE 00OpyJOBaHUE,
cooOmas 0 pe3yapTaTax CBOEH MPOBEPKHU B PETUCTP cTaryca. DTOT PEruCTp 3aHUMAaeT JBa
Oaiita, HaunHas c¢ 0040:0010. Huxe npuBeneHbsl 3HaueHHss OWUTOB OTHOCATCS KO BCEM
MalIHaM, T0OKa HE OTOBOPEHO 00paTHOE:

6ut 0 ecnu 1, To npucyrcreyer HI'MJ]

1 XT,AT:1 = ectb Mar. conporieccop (PC,PCjr: He ucnomnns.)

2-3 11 = 6a3oBas namsth 64K (AT: He ucmonb3yercs)

4-5  AKTUBHBIN BUJEOaIaIITEP

6-7  umcio HI'MJ] (ecnu 6ut 0 = 1)

8 PCjr:0 = ectb DMA (PC,XT,AT: He ucnonb3yercs)

9-11 ymcno aganTepoB KOMMYHHUKAIIUU

12 1 = ectb urposoii nopt (AT: He ucnonb3yercs)

13 PCjr :ectb cepuitnbit npunrep (PC,XT,AT: He ucnosns3.)

14-15 4ucno npUCcOeTUHEHHBIX TPUHTEPOB

Yucno mopToB KOMMYHUKAIIMM MOXKET OBITh MOJy4eHO M3 oOnactu  gaHHbIX BIOS.
BIOS otBoauT ueThipe 2-0alTHBIX MOJS AJIs XpaHEHUsI 0a30BBIX aJIpeCOB BILJIOTH J0 YEThIpEX
COM nopros. ba3oBblil agpec — 3T0 MIIaJIIMKM U3 aAPECOB MOPTOB, OTHOCALIMXCSA K TpYIIIE
MOPTOB, HMEIOIIUX JOCTYN K JaHHOMY KaHaly KOMMYHUKAallMM.  OTH 4YeTbIpe IMOJId
HauuHatotes ¢ azapeca 0040:0008. IHopry COMI1 cooterctByeT amapec :0008, a COM2 -
000A. Ecnu 310 nosne coaepxut 0, To COOTBETCTBYIOIIMMA MOPT OTCYTCTBYET. TakuM 00pazom,
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ecin cioBo 1o aapecy: 0008 ornmyHo oT Hyns, a no aapecy 000A - HyneBoe, TO UMEETCS
OJIMH TOPT KOMMYHHUKAIUH.

PeBu3us koiu4ecTBa naMsTH.

HNudopmanisg o koiauuecTBe 0aHKOB MaMsATH MOXKET OBbITh IpodHMTaHa yepe3 nopt B
MHUKpocxeMbl uHTepdeiica ¢ nepudepueit 8255. BIOS xpanut nByx0alTHYIO IEpEeMEHHYIO IO
aapecy 0040:0013, koTopast cooOIMIaET YMCIO KUIO00AUT HCIOJIB3yeMOU
namsata. s PCjr 6ut 3 mopra 62H (mopr C mukpocxemsl 8255) paBeH HyI0, KOrjaa
MamuHa umeeT n1o6aBounbie 64K mamsatu. AT maer 0co60 mosHyr HHGOPMAIUIO O TTAMSTH.
Peructper 15H (mmamgmmit) u 16H (crapmmii) Mukpocxemsl HH(GOpMAIMKA O KOH(QUTYpAILUH
TOBOPST CKOJIBKO MaMsTH yCTaHOBJIGHO Ha cucTeMHOM 1uiare. [lamsaTh kaHalla BBOJIa/BbIBO/IA
s AT coobmaercst peructpamu  17H u 18H (¢ unkpementom 512K). Ilamsate cBepx 1
Merabaiita gocrynHa yepe3 peructpel 30H u 31H (takxke ¢ makpementom 512K, BIioTs 10
15 mera6aiit). Ecou AT umeer 128K Ha nuare pacimmpeHus, TO YCTaHOBJIEH OUT 7 perucrpa
33. Bo Bcex ciyyasix HaJlo cCHayasia nmociaTh HoMmep peructpa B mopT 70H, a 3aTeM npoyuTath
3HaueHue wu3 nopra 71H.

Ilopsinok BbINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTHYECKYIO MOJIENb 3aauu.
— BriOpats u 060cHOBaTH HauboJee palOHAIBHBIA METO] PEICHHUS 3a/1a4H;
— PazpaboTarh anroput™ i pemieHus 3a1auu.
— Hanwucartp u oTIaAUTh IPOrpaMmy.
®opMma npeaocTaBIeHHs pe3yJibTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTIANYHO» - TEOPETHYECKOE COJIep’KaHHuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yYMEHHUs1 COPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOTrpaMMOl y4eOHBIC 3a7aHusl BHIITOJIHEHBI,
KaueCTBO UX BBINOJHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOEe COoAepkKaHUE Kypca OCBOEHO MOJHOCThIO, Oe3 MpoOesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIUMbIE YMEHHsI paboThl C OCBOCHHBIM
MaTepUajJoM B OCHOBHOM C(OPMUPOBaHbI, OOJBLUIMHCTBO MHPEIYCMOTPEHHBIX IpPOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJepkKaHHE Kypca HE OCBOCHO, HEOOXOMMBbIe
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OIINOKH.
JlabopaTopHnoe 3ansiTue Nell. O0men nannbiMu. Ilporpammusiii nocryn k CMOS-
NaMSATH.

Hean padorsr:

- HpI/I06p€TCHI/Ie HAaBBIKOB BBIITIOJIHCHUA onepaum‘/i B pa3JIMYHbIX CUCTEMAX CHUCIICHUS.

Boinosinus padorty, Bul Oynere:

ymemb:

— ¥2. Co3znaBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTICIIbHBIA MOTYJIb.

—  VY1.OcymiecTBiaTh pa3paboTKy K0Jia MPOrpaMMHOTO MOJIYJIS Ha SI3bIKaX HU3KOTO YPOBHS U

BBICOKOI'0 YPOBHEH;

— Y3. BOIMOJHATH OTI3AKY ¥ TECTUPOBAHUE MPOTPAMMBI HA YPOBHE MOTYJIS.

—  ¥Y6. OhopMiIsTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPE/ICTBA.

— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAIKU MPOrPAMMHOTO 00ECTICYEHUSI.

MarepuanbHoe o0ecnieyeHme:
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— MynsTuMenuiiable  CpeACTBAa  XPaHEHUsS, Iepefadyd U MPEICTaBICHUS
nHpopManuu.

JlaGoparopHoe 3ansiTue Nel2. Oomen nanupiMu. [lporpamMmMupoBaHne KiIaBuaTyphbl.
Hean pa6oThI:

— npuoOpeTeHNE HABBIKOB BBIMOJIHEHHS ONEpPAIUil B Pa3IMYHBIX CHCTEMaX CYHCIICHHSI.
Bbinosinus padory, Bel Oyaere:

ymemb:

— ¥2. CoznaBaTh nporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIBHBIA MOITYJIb.

—  V1.0cymecTBasTh pa3paboTKy KoJa MpOrpaMMHOTO MOJIYJIS Ha sI3bIKaX HU3KOT'O YPOBHS U

BBICOKOTO YPOBHEH;

— V3. BBINONHATH OTIAJIKY U TECTUPOBAHUE MIPOrPAMMBbI HA YPOBHE MOYJIS.

—  ¥Y6. OdopMIsaTh JOKYMEHTAIUIO HA TIPOTPAMMHEIE CPE/ICTBA.

— V8. [IpuMeHSITh HHCTPYMEHTAIILHBIE CPENICTBA OTIAIKU MPOrPAMMHOTO 00ECIIeYCHUS.

MarepuanbHoe obecrneyeHue:
— MpynbTuMenuiiHble  CpeiCTBAa  XpaHEHUs, INepefauyd U IPEJCTaBJICHUS
uHpOpMaInH.
3aganne
Opranu3zanus 1 Moje/ I NAMATH, aJpecanus

Ilamamsb — ciocOOHOCTH 00BEKTA 0OECTIEYNBATh XPAaHEHUE JTAHHBIX.

Bce 00beKThI, HaJl KOTOPHIMH BBITIOJTHSIOTCS KOMaH/IbI, KaK M CAMU KOMaH/Ibl, XPAHATCS B
MaMsTH KOMIIbIOTEPA.

[TaMATH COCTOUT M3 slU€eK, B KaKIOW M3 KOTOPBIX coaepkuTcs 1 6um uHpopMmanu,
MPUHUMAIOIIUNA OJHO U3 AByX 3HaueHuil: 0 wunu 1. butel oOpabarbiBaioT TpynmnaMu
¢ukcupoBaHHOTO paszmepa. /s 3Toro rpymmbl OMT MOTYT 3alUCHIBATHCS U CUMTHIBATHCS 32
olHy 6a30Byt0 onepanuto. ['pynma u3z 8§ 6ut Ha3bIBaeTcs .

Baiimut nocnedosamensro pacnonazaromcesa 6 RAMAMU KOMnplomepa.

e 1 xkuno6aiit (Kbaiit) = 21%=1 024 Gaiir

« 1 Merabaiit (M6aiir) = 2'° K6aiit = 22° Gaiir = 1 048 576 Gaiit

e 1 ruraGaiit (I'0aiiT) = 21 M6aiir = 2*° Gaiir = 1 073 741 824 Gaiir

JUia noctyma K TaMmsaTH C LEIbI0 3alUCH WIM YTEHHUS OTHEJIbHBIX JJIEMEHTOB
uHGOpMALUK  HCTIONIB3YIOTCS HOeHmuuKamopsyl, ONPEIEIAIONINEe HUX pacHoJOXKEeHHE B
namsatu. KaxxnoMmy maeHTHQHUKATOpy B COOTBETCTBHE CTAaBUTCS adpec. B kauyecTBe ajapecos
UCIOJIB3YIOTCA 4uciaa u3 auanazoHa or 0 go 2%1 co 3Hauenmem K, HOCTATOUHBIM IS
ajZipecaliy Bcel maMaTu KommbioTepa .Bee 2k a/IpecoB COCTAaBIISIIOT AdpecHoe nPoCmpancmeo
Komnvilomepa.

Cnocoowl adpecayuu 6aiimos

CymecTByeT npsiMOit 1 00paTHBIN croco0BI aipecaniuu 0alToB.

[Ipu o6pamnom cnocobe anpecanuu 6aMTH aIPECYIOTCS ClIeBa HAINPaBO, TaK YTO CaMBbIil
CTapIuii (J1eBblid) OAlT ClIOBa MMEEeT HAUMEHBIIIHIA aapec.

Ilpameim criocoO0M Ha3bIBaeTCA MPOTUBOIOIOXKHAS CUCTeMa aapecauu. KoMnuiaropsl
BBICOKOYPOBHEBBIX SI3BIKOB TOJJIEPKUBAIOT NMPSIMOI CIIOCO0 ajpecalyy.

OObekT 3aHuMaeT 1enoe ciaoBo. [loatomy ans TOro, 4roObl OOpaTUTHCS K HEMY B
NaMsITH, HY)KHO YKa3aTh aJIpec, 0 KOTOPOMY 3TOT OOBEKT XPAHUTCSL.

Opzanu3zayus namamu

dusnyeckas namsATh, K KOTOPOH MHUKpPOIPOLIECCOP MMEET JOCTyN IO IIMHE ajpeca,
HazbIBaeTCs onepamuenon namameoio Ol (MM onepaTuBHBIM 3alIOMUHAIOMIUM YCTPOHCTBOM
— O3Y).

MexaHu3M ynpaBiieHUs MaMsThiO MOJHOCTHIO amlmapaTHBIA, T.e. MporpamMma caMa He
MOXeT  cpopMHpoBaTh  (PU3MUECKHI ~ ajJpec  MaMATH  HA  QJAPECHOM  IIMHE.
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Mukponporeccop — amnmapatHo  TOJJEPKUBACT  HECKOJIBKO  MOJENEH  HCIOJIb30BaHUS
ONEepaTUBHON MaMATH:

e CETMEHTHPOBAHHYIO MO/JIEIb

e CTPaHUYHYIO MOJIETIb

e IUIOCKYIO MOJEINb

B cermeHTHpoBaHHONW MOJAENM NaMsITh AN HPOrpaMMBbl JIEIUTCA Ha HEMpepbIBHbIC
o0JIaCTH TaMATH, Ha3bIBacMble ceemenmamu. IlporpaMMa MOXET 0O0pamarbCsi TOJIBKO K
JAaHHBIM, KOTOPbIE HAXOAATCA B TUX CEIrMEHTax.

CerMeHT mpeacTaBisieT co00i HE3aBUCHMBIH, MOAICPKUBAEMBIN HA allapaTHOM YpOBHE
OJIOK aMsITH.

Cezmenmayusa —  MEXaHU3M  aJpecaly, OOECIEUYMBAIOIIUN  CYIIECTBOBAaHHUE
HECKOJIbKUX HE3aBHCHMBIX aJ[PpECHBIX MPOCTPAHCTB KakK B Ipejaesax OJHOM 3aJauu, Tak U B
CHCTEME B LIEJIOM JUIS 3aILUTHI 33/1a4 OT B3aUMHOTO BIHMSHUS.

Kaxnas mporpamma B o00meM ciydyae MOXET COCTOSTh U3 JIIOOOro KOJUYeCTBa
CETMEHTOB, HO HEMOCPEICTBEHHBIN TOCTYIl OHA UMEET TOJIBKO K 3 OCHOBHBIM CETMEHTaM U K 3
JIOTIOTHUTEILHBIM CErMEHTaM, OOCIYKHBAaeMbIX 6 CerMEHTHbIMU peructpamu. K OCHOBHBIM
CerMEHTaM OTHOCSTCS:

e Cerment kom0B (.CODE) — comepKuT MalIMHHbIE KOMAHIbI IS BBIIOJHCHHS.
OObluHO TEpBasi BBIIOJHSEMAas KOMaHAAa HAXOAWTCA B Hayaje »d3TOT0 CETMEHTa, W
oTepaIloHHasl CUCTeMa MepeaaeT yIpaBlIeHUE MO aApecy NaHHOTO CETMEHTA JIJISl BBIMOTHEHHUS
nporpammsl. Peructp cermenta konoB (CS) agpecyeT maHHBII CErMEHT.

e Cerment manubix (.DATA) — comepkuT oOIpeac/ieHHBIC MdaHHBIE, KOHCTAHTBHI M
paboune obOmactu, HeoOXoauMmele mporpamme. Permerp cermenrta mannbeix (DS) ampecyer
JAHHBIA CETMEHT.

e Cerment cteka (.STACK). Crek comepxuT aapeca Bo3BpaTa Kak JJIsl MPOrpaMMBbl (ISt
BO3BpaTa B OMNEPALMOHHYIO CHCTEMY), TaK U JUIs BBI30BOB MOJIpOrpamm (A BO3Bpara B
rJIaBHYIO mporpammy). Peructp cermenTta crteka (SS) aapecyerT MaHHBIM CerMeHT. AJpec
TEKYILEeH BepIInHbI cTeKa 3aaercs perucrpamu SS:ESP.

Peructper  nmonomautensHbix cermeHtoB (ES, FS, GS), mnpemnasHadeHsl IS
CMELUAIbHOTO UCIOIb30BAHNUS.

Jnst moctyma K JaHHBIM BHYTPH CETMEHTa OOpalleHHe MPOU3BOIUTCS OTHOCHTEIBHO
Hayajga CerMeHTa JIMHeWHo, T.e. HauMHas ¢ 0 M 3aKaH4YMBas aJpecoM, PaBHBIM pa3Mepy
cermenTa. [y oOpamieHus K T000My aipecy B porpaMMe, KOMIBIOTEp CKIIAIBIBAET aJipec B
PErucTpe CerMEeHTa U cMeujenue — PacnojaokeHne TpedyeMoro agpeca OTHOCUTENIBHO Havyala
cermeHTa. Hampumep, nepBeiii 6aiiT B cerMeHTe KoJ0B uMmeet cmernieHue 0, Bropoii 6ant — 1 u
TaK jJajee.

Takum o60pazom, qsi oOpamieHuss K KOHKpeTHoMy (¢usudeckomy anpecy O3V
HE00XO0AMMO ONPEIEINTh a/Ipec Hauauaa CerMeHTa U CMEILeHHEe BHYTPU CETMEHTA.

@u3nyeckuil aapec NPHUHATO 3alUChIBaTh MApOM ATUX 3HAYECHWM, pa3JIeJIeHHBIX
JIBOETOYHEM

CerMeHT : CMellleHue

Cmpanuunaa modenv namamu — 3TO HAACTPOiiKa HaJX CerMeHTHOH Mmoxenbto. O3Y
JenuTes Ha O10kM (UKCHUpOBAaHHOTO pa3Mmepa, KpaTHble crerieHu 2, Hanpumep 4 K6. Kax bt
Tako OJOK Ha3bIBaeTca cmpanuyeir. OCHOBHOE JOCTOMHCTBO CTPAaHUYHOTO crioco0a
pacripenielieHusT TaMiITH — MHUHHMalbHO BO3MOXHas (parmentamus. OgHako Takas
OpraHu3anysl MaMsATH HE UCHOJb3yeT NaMATh JOCTaTodyHo d((EeKTHBHO 3a cyer
(UKCUPOBAHHOTO pa3Mepa CTPaHUILL.

Ilnockaa modenv namamu TPeNNoONaracT, 4YTo 3ajJada COCTOUT M3 OJHOIO CErMEHTa,
KOTOPBIH, B CBOIO ouepesp, pa3our Ha CTpaHHMIIBI.
JIOCTOMHCTBA:

e TIPY UCTIOJIH30BAHUH TUIOCKON MOJIENN MAMSTH YIPOIIASTCS CO3aHNE U OTEePAlMOHHOM
CHCTEMBI, U CUCTEM IPOrpaMMHUPOBAHMUS;
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e YMEHBINAIOTCS PACXOAbl MaMATH Ha TMOAJNEPKKY CHCTEMHBIX WH()OPMAIIMOHHBIX
CTPYKTYP.

B abcomoTHOM OONBIIMHCTBE COBPEMEHHBIX 32(64)-pa3psaHbIX OMEpPallMOHHBIX CHCTEM
(mns mukporipoueccopoB Intel) ucnonb3yercs mI0cKkas MOAETb HaMSITH.

Mooenu namamu

HupextuBa .MODEL onpenenser moaens naMaTu, HCOIb3yeMyto mporpammoii. [locne
3TOM JUPEKTUBBI B MPOrpaMMe HaXOJATCA IUPEKTUBBI OObsBiIeHHUS cerMeHToB (.DATA,
STACK, .CODE, SEGMENT). CunTakcuc 3agaHusi MOJCIH MaMATH

.MODEL wmoauduxarop MoaeaslIlamstu CornamenneOBri3oBax

[Tapamerp MoaeabllamsiTu siBsieTCst 0013aTEIBHBIM.

OCHOBHBIE MOJIETTU TAMSITHU:

Mopens  Aapecanusi Aapecanusi Onepanu- Yepenosanue
NamMsATH K012 JAAHHBIX OHHasl cucTeMa KOJa M JaHHBIX
TINY NEAR NEAR MS-DOS Homnyctumo
SMALL NEAR NEAR MS-DOS, Windows Her
MEDIUM  FAR NEAR MS-DOS, Windows Her
COMPACT NEAR FAR MS-DOS, Windows Her
LARGE FAR FAR MS-DOS, Windows Her
HUGE FAR FAR MS-DOS, Windows Her
FLAT NEAR NEAR Windows NT, Windows 2000, JHomycTumo

Windows XP, Windows Vista

Monens tiny paboTaet TonbKo B 16-pa3psianbix npunoxenusx MS-DOS. B atoit monenu
BCE JIAaHHBIC W KOJI PACIIOJIaraloTCs B OJHOM (DPM3MYECKOM cermeHte. PasMep mporpamMMHOTro
¢aiina B aToM ciydae He npeBbiiaetr 64 KoaiT.

Mognens small nogaep’uBaeT OUH CETMEHT KOJla U OJIMH CEerMEHT JaHHbIX. /laHHBIE U
KO/ IIPU UCIOJIb30BAaHUM 3TON MOJIENIN aJIpecyloTcs Kak near (OJInxKHUE).

Mogens medium HOgAEPKUBAET HECKOJIBKO CETMEHTOB IPOTPAMMHOTO KOAA M OJWH
CETMEHT JAHHBIX, IIPH 3TOM BCE CCHUIKM B CETMEHTaxX MPOTrpaMMHOIO KOZAa IO yYMOJIYaHHUIO
cuuTarTcs JanbHUMU (far), a CChUIKM B CETMEHTE JIaHHBIX — OJIMYKHUMU (near).

Mognens compact NOIIEPKUBAET HECKOJBKO CETMEHTOB JAaHHBIX, B KOTOPBIX
HCIIOJIb3YETCS NabHss afpecalus JaHHbIX (far), 1 oJJuH cerMeHT Koja ¢ OIMKHEeN aapecaruent
(near).

Mopnens large moanep)XuBaeT HECKOJBKO CErMEHTOB KOJAa U HECKOJIBKO CErMEHTOB
naHHbIX. [To yMoIuaHUIO Bce CCBUIKM Ha KOJI M JaHHbBIE CYMTAIOTCS JaibHUMH (far).

Monens huge npakTuuecky SKBUBaJIEHTHA MOJIENIN aMsTH large.

Ocob6oro BHMMaHUs 3acCily’KUBaeT Mojiesb namsTu flat, KoTopas UCHONB3YeTCs TOJIBKO B
32-pa3psiIHBIX ONEPAMOHHBIX CHCTEMax. B Hell JaHHBIE W KOJ pa3MelieHbl B OJHOM 32-
paspsimHoM  cermeHte.  Js  wWcnonb3oBaHus B mporpamme  Mojenu flat mepen
mupektusoii .model flat cienyer pasmecTuts 0JJHY U3 TUPEKTUB:

.386

486

.586

.686

XenarenpbHo yKa3blBaTh TOT THII NMPOLIECCOPA, KOTOPBIM MCIOIb3YETCS B MAalllUHE, XOTS
3TO HE ABIsAETCA o00s3aTenabHbIM TpeboBaHueM. OmnepanuoHHAs CUCTEMa aBTOMATHUYECKU
MHULMAIA3UPYET  CETMEHTHBIE  PETUCTPbl  IPU  3arpy3ke  INpPOrpaMMbl,  IOITOMY
MOAU(DUIIMPOBATH UX HYKHO TOJIBKO B CIIydae €ciu TpeOyeTcsl CMEIBaTh B OJTHOM porpaMmme
16-paspsaabiii 1 32-pa3psaHblii Koa. Anpecanust JaHHBIX U KoJa sBIseTcs OnrbkHed (near),
IIPY ATOM BC€ aJIpeca M yKa3aTelu SABISAIOTCS 32-pa3psIHbIMHU.

[TapameTp MoaM(pUKATOP UCTIONB3YETCS ISl ONPEAEIEHUS TUIIOB CETMEHTOB M MOXKET
MPUHUMATh 3Ha4eHHs usel6 (CerMeHThl BHIOPAHHOM MOJEIN HCIOJB3YIOTCS Kak 16-OMTHbIE)
nin use32 (cerMeHThbl BEIOPaHHOM MOJIEM UCTIONB3YIOTCS Kak 32-0UTHEIE).
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[Mapamerp CornamenneOBpbI30Bax UCTIONB3YyETCS ISl OMPEEIICHUs CIoco0a mepeaavn
MapaMeTpOB TMPH BBI30BE MPOIEIYpPHl U3 APYIHX S3BIKOB, B TOM YHCJE U SI3bIKOB BBICOKOTO
ypoBHs (C++, Pascal). [TapameTp MOKeT MPUHUMATH CIICIYIONINE 3HAUCHUS:

C,

BASIC,

FORTRAN,

PASCAL,

SYSCALL,

STDCALL.

[Tpu pa3zpaboTke Moaynel Ha acceMOiepe, KOTOpbIe OyIyT MPUMEHSTHCS B IPOrpaMMax,
HAMMCaHHBIX HA S3BIKaX BBICOKOT'O YPOBHS, OOpamaiiTe BHUMaHUE Ha TO, KAKUE COTJIAIIICHUS O
BBI30BaX TOJIEPKUBACT TOT WJIM HHOH s3bIK. Mcmonb3yroTcss mpu aHanuze wuHTepdeiica
porpaMM Ha acceMOJiepe ¢ MporpaMMaMH Ha SI3bIKaX BBICOKOTO YPOBHSL.

AccemOnepHass TporpaMMa, HamnpuMep, IOJy4aeT YHUCIIO HWMEIOIIUXCS JHUCKOBBIX
HaKomurenel cienyromuM obpaszoM. IIpum 3ToM, Hemb3st 3a0bIBaTh O BOCCTAHOBIICHUH
MEPBOHAYAIILHOTO 3HAYCHHS B IopTe B.

IN AL,61H ;II0JTly4yaeM 3HaueHue u3 nopra B

OR AL,10000000B ;ycranaBnuBaem Out 7 B 1

OUT 61H,AL ;3aMEeHsIeM OaliT

IN AL,60H ;II0JTy4aeM 3HaueHue u3 nopta A

MOV CL,6 ;TIOATOTOBKA s caBura AL

SHR AL.CL ;CIIBUTAEM 2 cTapiux Outa Ha 6 MOo3ULIHiA
INC AL ;HaunHaeM cuyer ¢ 1,anHe c 0

MOV NUM DRIVES,AL ;nmosnydyaeM 4Kciio HAKONIUTEIEH
IN AL,61H ;TIOITOTOBKA K BOCCTAaHOBJICHUIO TTopTa B
AND AL,01111111B ;cOpaceiBaem Out 7

OUT 61H,AL ;BOCCTaHABJIMBacM OaiT

OmnpezneneHue 4ncia ¥ TUIA NepUPEpUTHBIX YCTPOHCTB.

[Tpu crapre xommnbrorepa ROM-BIOS mpoBepser npucoennHeHHOE 00OpyJOBaHUE,
cooOmas 0 pe3yapTaTax CBOEH MPOBEPKHU B PETUCTP cTaryca. DTOT PEruCTp 3aHUMAaeT JBa
Oaiita, HaunHas c¢ 0040:0010. Huxe npuBeneHbsl 3HaueHHss OWUTOB OTHOCATCS KO BCEM
MalllHaM, T0OKa HE OTOBOPEHO 00paTHoOE:

6ut 0 ecnu 1, To npucyrcreyer HI'MJ]

1 XT,AT:1 = ectb Mar. conporieccop (PC,PCjr: He ucnomnns.)

2-3 11 = 6a3oBas namsth 64K (AT: He ucmonb3yercs)

4-5  AKTUBHBIN BUJEOaIaIITEP

6-7  umcno HI'MJI (ecnu 6ut 0 = 1)

8 PCjr:0 = ectb DMA (PC,XT,AT: He ucnonb3yercs)

9-11 ymcno aganTepoB KOMMYHHUKAIIUU

12 1 = ectb urposoii nopt (AT: He ucnonb3yercs)

13 PCjr :ectb cepuitnbit npunrep (PC,XT,AT: He ucnosns3.)

14-15 4ucno npUCcOeTUHEHHBIX TPUHTEPOB

Yucno mopToB KOMMYHUKALMM MOXET OBITh MOJydeHo U3 obiactu gaHHbIXx BIOS.
BIOS otBoauT ueThipe 2-0alTHBIX MOJS AJIs XpaHEHUsI 0a30BBIX aJIpeCOB BILJIOTH J0 YEThIpEX
COM nopros. ba3oBblil agpec — 3T0 MIIaJIIMKM U3 aAPECOB MOPTOB, OTHOCALIMXCSA K TpYIIIE
MOPTOB, HMEIOIIUX JOCTYN K JaHHOMY KaHaly KOMMYHUKAIMH.  OTH 4YeThIpe MOJIs
HauuHatotes ¢ azapeca 0040:0008. IHopry COMI1 cooterctByeT amapec :0008, a COM2 -
000A. Ecnu 310 nosne coaepxut 0, To COOTBETCTBYIOIIMMA MOPT OTCYTCTBYET. TakuM 00pazom,
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ecin cioBo 1o aapecy: 0008 ornnyHo oT Hyns, a no aapecy 000A - HyneBoe, TO UMEETCS
OJIMH TOPT KOMMYHHUKAIUH.

PeBu3us koiu4ecTBa naMsTH.

HNudopmanisg o koiauuecTBe 0aHKOB MaMsATH MOXKET OBbITh IpodHMTaHa yepe3 nopt B
MHUKpocxeMbl uHTepdeiica ¢ nepudepueit 8255. BIOS xpanut nByx0alTHYIO IEpEeMEHHYIO IO
aapecy 0040:0013, koTopas cooOIAET YMCIO KUI00AUT HCIOJIB3yeMOU
namsata. s PCjr 6ut 3 mopra 62H (mopr C mukpocxemsl 8255) paBeH HyI0, KOrjaa
MamuHa umeeT n1o6aBounbie 64K mamsatu. AT maer 0co60 mosHyr HHGOPMAIUIO O TTAMSTH.
Peructper 15H (mmagmmit) u 16H (crapmmii) Mukpocxembl nHGOpManuu o0 KOH(UTYpauu
TOBOPST CKOJIBKO MaMsTH yCTaHOBJIGHO Ha cucTeMHOM 1uiare. [lamsaTh kaHalla BBOJIa/BbIBO/IA
s AT coobmaercst peructpamu  17H u 18H (¢ unkpementom 512K). Ilamsate cBepx 1
Merabaiita gocrynHa yepe3 peructpel 30H u 31H (Takxke ¢ makpementom 512K, BmioTs 10
15 mera6aiit). Ecou AT umeer 128K Ha nuare pacimmpeHus, TO YCTaHOBJIEH OUT 7 perucrpa
33. Bo Bcex ciyyasix HaJlo cCHayasia nmociaTh HoMmep peructpa B mopT 70H, a 3aTeM npoyuTath
3HaueHue wu3 nopra 71H.

Ilopsinok BbINOJIHEHHS PA0OTHI
— CocraBUTh MaTeMaTHUECKYIO MOJIEIb 3a/]auu.
— BriOpats u 060cHOBaTH HauboJee palOHAIBHBIA METO] PEICHHUS 3a/1a4H;
— PazpaboTarh anroput™ i pemieHus 3a1auu.
— Hanwucartp u oTIaAUTh IPOrpaMmy.
®opMma npeaocTaBIeHHs pe3yJibTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTIANYHO» - TEOPETHYECKOE COJIep:KaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOenoB,
yYMEHHUs1 COPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOTrpaMMOl y4eOHBIC 3a7aHusl BHIITOJIHEHBI,
KaueCTBO UX BBINOJHEHHUS OLICHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOpble yMEHMsI C(HOpPMHUpOBaAHBI HENIOCTATOYHO, BCE IMPENYCMOTPEHHBIE MPOrpaMMoi
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
po0esbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HE0OXOIUMbIe YMEHUsSI pabOThl ¢ OCBOCHHBIM
MaTepUajJoM B OCHOBHOM C(OPMUPOBaHbI, OOJBLUIMHCTBO MHPEIYCMOTPEHHBIX IpPOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEpXKaHHE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OIINOKH.
JlabopaTopHoe 3ansitue Nel3. O0men nannbiMu. Mukpocxema taiimepa Intel 8253 u ee
NporpaMMHpOBaHue.

Hean padorsr:

- HBy‘lI/ITB BO3MO>KHOCTH pa6OTBI C TaffiMepOM " 3BYKOM.

Boinosinus padorty, Bul Oynere:

ymemb:

— ¥2. Co3znaBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTICIIbHBIA MOTYJIb.

—  VY1.OcymiecTBiaTh pa3paboTKy K0Jia MPOrpaMMHOTO MOJIYJIS Ha SI3bIKaX HU3KOTO YPOBHS U

BBICOKOI'0 YPOBHEH;

— Y3. BoIOJHATH OTI3AKY ¥ TECTUPOBAHUE MPOTPaMMBI HA YPOBHE MOTYJIS.

—  ¥Y6. OhopMiIsTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPE/ICTBA.

— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAIKU MPOrPAMMHOTO 00ECTICYEHUSI.

MarepuanbHoe o0ecnieyeHme:
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— MynbTuMenuiiHble  CpeACTBAa  XpaHEHUs, TMepefauyd U  MPeJCTaBICHUS
nHpopMaIuu.

3ananne

BerpoeHHBIM THMHAMUK — 3TO CHUCTEMHOE YCTPOMCTBO, MOSTOMY B OTIWYHE OT
MY3BIKQJIEHBIX COMPOIIECCOPOB HE TpeOyeT HHUKAKWX ApaidlBepoB M JOCTYIMHO Bceraa. B
apxutektype IBM PC cymiecTByIOT iIB€ BO3MOXHOCTH YIPABISATH «CIIUKEPOM»:

C MOMOMUIBIO NepBoro 6ura nopra 61h;

IIpU IPOrPaMMHUPOBAHUH BTOPOTO KaHaia Taiimepa Intel 8253

CLK2 ouT?2
1,19MI'n | 8253

— ||71]6|5|4]|3|2|1|0|MHopr
GATE2 61H
—>
Jrnamux

Puc. 1. Ilonyuenue 3Byka uepe3 PC Speaker

KoMOuHMpYS 3TH BO3MOKHOCTH, MOYKHO TOJTYYUTh CHEIUAIbHbBIE 3BYKOBBIE A (EKTHI.
AnmapatHble BO3MOXHOCTH HE IIO3BOJIAIOT HM3MEHUTh TPOMKOCTH 3BYKA, H3/JaBAEMOTO
JTUHAMHUKaAMHU.

Cucremnslii mopt 61h paboTaer kak Ha YTEHHE, TaK U HA 3aITUCh.

Boporta GATE2 3akpsiBatoTcs 3anuchio «0» B HyneBoii out 61h mopra.

3TO MO3BOJIIET MPOU3BOIUTH P MAHUMYJSIIUNA co 3ByKoM. IlepBriii Out mopra 61h
cBs3aH ¢ PC speaker u Tak:ke MOKET OBITH MCIIOJB30BAH Ui reHepanuu 3Byka. Crukep B
OTJINYME OT 3BYKOBOM IUIATHI SIBJSIETCS CUCTEMHBIM YCTPOMCTBOM, a HE JApPalBEPHBIM, U
MPUCYTCTBYET B JIOOOW KOMIBIOTEPHON CHUCTEME, TOITOMY OH IIUPOKO HCIONB3YeTCs NS
CUTHAJIM3AIIMN PA3TUYHBIX COOBITHH, MPOTPaMMHBIX OITMOOK U amnmapaTHhIX cOOEB.

['eneparus 3ByKa c momoipko nopra 61h

MeTto1 COCTOUT B MEPUOJAUYECKOM BKJIIOUEHHH M BBIKIIOUEHHH C KETAEMOW 4aCTOTOU
nepBoro 6uta mopra 6lh. Ecnu mepekmtoyath 3HadeHne OUTa ¢ MAKCUMAIIbHO BO3MOXKHOM
YaCTOTOW, TO MBI BPSJ JIM YTO YCJBIIIUM, TaK KakK IMOJIydaemas 4acToTa OyAeT TOBOJIBHO
BBICOKOM.

CrpImmMbIe Y€JT0BEKOM 3BYKH OrpaHuueHbl auarnazoHoM oT 20 mo 20000 I'i. 3Bykwu,
Bocrpou3Boanmbie SPEAKER, umerot eme 6onee y3kuit quanazon 50-12000 I'u. Mexnay
MEePEKITIOUECHUSIMI HEOOXOAMMO BCTaBIIATH 3aJIEPKKUA MO BPEMEHU TBKI, TBBIKI. (puc. 4.5).
HyneBoit 6ut mopta 61h ympaBmsier BopoTamu KaHama 2 TaiiMepa, KOTOPBIA CBsi3aH C
JTUHAMHUKOM. DTOT OUT cOpackiBaeM B (), 4TOOBI TaliMep HE BIUSI HA MOJTy4aeMbIi 3BYK.

T BKJI

dl .

T somn

A
A 4

Ll

\ 4

Ilepuon T
Puc. 2. ®opmupoBaHue npsMOYyrojJbHbIX UMITYJIbCOB, 1I0aBAEMbIX Ha CUCTEMHBIN

JUHAMUK: nepnon HO.]'Iy‘-IaeMI)IX KOJ'Ie6aHPII>i T:TBKH +’CBBIKJ'I; nonyquHaﬂ qgacTtoTa SBYKa
=1/TI'u
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3agaua 6

CocTtaBuTh IpOrpaMMy sl TEHEpaIuy 3ByKa ocpecTBOM mopta 61h.

3aep KU 1O  BPEMEHM  OCYHIECTBJISIOTCS ~ IPOrPaMMHO,  IO3TOMY,  4YeM
MPOU3BOJUTENIbHEE MPOLECCOp, TeM BbIIIE OYJIET TOH IMOJy4aeMOro 3BYKa M MEHBbIIE
BPEMEHH OH OyJIeT Mpojoiikarhcs. @parMeHT 3TOW MpOrpaMMbl MOKHO HCIIOJIB30BaTh Kak
MIPOCTEUIINN TECT OBICTPOICHCTBHS KOMITBIOTEPA.

Pemenne:

; OCHOBHOM (pparMeHT mporpaMmsel zvuk prt.asm

cli ; 3anper anmnapaTHbIX
npepbIBaHUI

mov DX, 1000 ; INIMTENBLHOCTh TOHOB B
mepuoIax

in AL, 61h ; TOJy4aeM 3HauCHHE
nopra 61H

and AL, 11111110b ;  OTKIIOYEHHE

metkal: IMHAMHKKa OT 8253
or AL, 00000010b ; BKIIOYMM TUHAMUK
out 61h, AL

; 3aJIepKKa Ha MMOJIOBUHY ITEPHOJIa

MOV CX, 300h metka2:

LOOP metka2
AND AL, 11111101b ; BBIKIIOYEHHE TUHAMHUKA
OUT 61h, AL

; 3aJIepP)KKa Ha MOJIOBHHY IEPHO/IA

MOV CX, 300h metka3:

LOOP metka3

DEC DX
JNZ  metkal
STI ; pa3pelnTh anmnapaTHbIe IPEephIBaHU

['enepanys 3Byka ocpeicTBOM TaliMepa

bonee npeanodTuTenbHbIM ABISETCS COCOO MOTYUYEHHS 3BYKa IMOCPECTBOM TaliMepa,
T.K. IIPOLIECCOP «HE YYacCTBYET» B MOJIYYEHHM CaMOIO 3BYKa M MOXET 3aHUMAThCS JPYroi
paboToii.

3agaua 7

[TosryunTs 3ByK ¢ yactoToi =440 I'l. 3ByK mpeKpaTUTh HaxkaTHEM JIF00OM KiIaBHILN
Ha KJIaBHaType.

Pewenne:

;OCHOBHOM (parMeHT nporpammsl zvuk t.asm
; butsl 0 1 1 mopra 61h npenBapuTenbHO HEOOXOAMMO yCTa-
HOBUTB B «1»

in AL, 61h ; untaem opt 61H

or AL, 00000011b ; ycraHoBieHuE ABYX
MITQIIIAX OUTOB B «1»

out 61h, AL

mov AL, 10110110b ;  YIPaBIISIIOIIMM
peructp s 8253

out 43h, al

mov AX, A91h :
1190000/440=2705=A91h

out 42h, AL ;  TIOCBUIAEM  MJIAJIINN
OalT

133



mov AL, AH
out 42h, AL ; TIOCBUTa€M  CTapIIui
OauT

; CIIBIIINM 3BYK ¢ yacTotoi 440 'l

mov  AX, 0CO8h ; ourcTKa Oydepa,
; BBOJ cuMBoJIa 0e3 DX A Ha 3KpaH

int 21h ; JKIEM Ha)XKaTHe KIIABUILH in AL, 61h
and AL, 11111100b ; cOpaceiBacM JaBa MIAAMIKNX OHMTa
out 61h, AL

; 3BYK BBIKJIFOUAETCS
Iopsiaok BbINOIHEHUS PA0OTHI
— CocraBUTh MaTeMaTHYECKYIO MOJIEb 33a4H.
— BriOpats 1 000CHOBaTH HauOOJIEe PAIlMOHATBHBIA METO] PEIICHHS 3a/1a4H;
— PaszpaboTarh anropuT™ i PeIICHUS 3aIa4H.
— Hamnucarp 1 0T1aauTh IporpamMmy.
dopma npenocTaBiieHUs pe3yJbTaTa
— biok — cxema.
— Koa nporpaMmsi.
Kpurepum ounenku:

«OTINYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHHs chOpMHUPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3aJjaHus BBIITOJHEHBI,
KaueCTBO WX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHIECKOe COoAepkKaHHe Kypca OCBOEHO MOJIHOCTHIO, 0e3 mpobesos,
HEKOTOpble yMEHHS C(HOPMHUPOBAHBI HENOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
yaeOHBIC 3a/IJaHUS BBIMIOJTHCHBI, HEKOTOPBIC BUJIBI 33/ IaHUN BBITIOJTHEHBI C OITMOKAMH.

—«Y IOBJETBOPUTENILHO» - TEOPETUUYECKOE COJECpPKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOesbl HE HOCST CYIIECTBEHHOTO XapakTepa, HeoOXOoauMble YMEHHUsI pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMUPOBAHBI, OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOii
o0y4eHus1 y4eOHBIX 3aJlaHWi BBIMOJHEHO, HEKOTOPHIE U3 BBIMOJHEHHBIX 3aJaHUN COAepIKaT
OILITOKHU.

«HeynoBiIeTBOPUTENBEHO» - TEOPETUYECKOE COJIEp)KaHUE Kypca HE OCBOECHO, HEOOXOIMMbBIE
yMeHHUsI He c()OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rPyOble OITUOKH.
JladopaTtopnoe 3ansTue Nel4. O6men nanubiMu. PaGora cucTeMHBIX 4acoB.
Hean padoThI:
- HpI/I06p6TeHI/Ie HAaBBIKOB O6paH_[6HI/I$I K CUCTCMHBIM XapaKTCPUCTUKAM.
Boinosinus padorty, Bel Oynere:
ymemp:
— V2. CozgaBatrh nporpammy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTAEIbHBII MOIYJIb.
- YI.OCYH_ICCTBHHTI) pa3pa60TKy KOoJa IMporpaMMHOTO MOAYJIA Ha A3bIKaX HHU3KOT'O YPOBHA U
BBICOKOTO YPOBHEH;
— Y3. BIOJHATH OTI3AKY ¥ TECTUPOBAHUE NMPOTPaMMBI HAa YPOBHE MOTYJIS.
—  ¥Y6. OhopMiIsaTh JOKYMEHTAILIMIO HA IIPOrPaMMHBIE CPE/ICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAIKU MPOrPAMMHOTO 00ECTICYEeHUSI.

MarepuanbHoe o0ecnieyeHme:

MynsTUMEINIHBIE CPEACTBA XPAHEHNUS, TIepejaur U MpeCTaBIeHUs HHPOPMAIUH.
3aganue
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3adava 1

MNpovumame MEXYWEE 3HIYSHUS CEKyHO, Yacos peansHoo
spemeny U3 CMOS-namamu u soisecmu & sude CEecAMUYHO20 YUCHa
H3 3XPaH MOHUMOP3.

Pewesue:

MASM
: lMpozpammz  r_cmos.asm
CODE_SEG  segment

assume cs:CODE_SEG
org 100h

start:
movy BL 0D

mov  CX 10 : konuyecmso soieodumblx cexyHd
@@!: mov ALD

mov DX, 70h

out DX. al

mov DX 7th

in AL, DX | yumaem mexylies SHIYEHUES canyHd
cmp BL

AL,
iz @@1  nepexodum, nowa
. HE UIMEHUMCA COOSDNUMOS CaxyHd

mov BL AL
mov DL AL
call  write_BCD
loop @@1T

ret

; npousdypa emeods daouyHO-KOJUposaHHo20 yucna (BCD),
; Haxodawezoca & DL, Ha 3kpan 8 SecamusHol opume

write_BCD proc near

push ax

push cx . COXPAHEHUE UCNONLIyEMbiX
. 8 npouedype

push dx . pezucmpos € cmexe

and dl. Of0h

mov cl 4

shr d.d

call wr cira

pop dx

and  dl. Ofh

call wr cira

pop cx . BOCCM3HIBNUSSEM peaucmpal
U3 cmexa

pop ax

ret

write_BCD endp
. Nodnpozpamms spisoda 1 uudpty Ha 3KpPaH ¢
; ucnonoscearues 2 yrxuuu npepresatur 21h

; uugbpa nepedaemces 8 peaucmpe DL

wr_cifra proc near
push ax
add dl 300
mov ah, 02
int 21h
pop 3
ret

wr_cifra  endp

CODE_SEG  ends

end  stant

CodepxxaHue Hekomopbix ssyeek RTC u CMOS RAM:

00 — TekyLLee 3Ha4YeHne cekyHn, (Moka3aHne 4YacoB pearlbHoro
BpemeHu) B popmate BCD;

02 — MUHYTHI;

04 — vyackhl;

06 — TekyLMn AeHb Hepenu;

07 — peHb Mecaua;

08 — Homep mecaua;

09 —rog (aee uudpobl);

10h — T1n rMBKNX ANCKOB;

12h — TN XeCTKNX OUCKOB;

15h — pa3mep 6a3oBon namaTtu; 17h — paamep pacliMpeHHON NamMaTh 1 T.4.
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IHopsiok BbINOJIHEHUS PA0OTHI
— CocraBUTh MaTeMaTHYECKYIO MOJIEb 334a4H.
— BusiOpath 1 0600CHOBaTh HauboOJEE PaIlMOHATBHBIA METO] PEIICHHUS 3a/1a4H;
— PazpaboTarh anropuT™m It pEIICHUS 3aJa4H.
— Hanucarp 1 0T1aIUTh IpOrpamMmy.
dopma npeaocTaBjieHuss pe3yJibTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHUs cpOPMHUPOBaAHBI, BCE MPEIyCMOTPEHHbBIE MPOrpaMMON yueOHbIE 3a/laHus BHIMOJIHEHBDI,
KaueCTBO MX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUUECKOe COepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOphIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
yueOHbIe 3aJJaHHs BBIIIOJIHEHbI, HEKOTOPBIE BU/IbI 33/1aHUN BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAaHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBUIMHCTBO MNPEIYCMOTPEHHBIX MPOTPaMMOit
oOydeHUs y9eOHBIX 3aJJaHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJEpIKaT
OIIHOKH.

«HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COJEepPKaHUE Kypca HE OCBOCHO, HEOOXOAMMbBIC
yMeHHUsI He c(OPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIC 3aJaHUs COJepKAT rPyOble OIIUOKH.

JladoparopHoe 3ansaTue Nel5. O0men nanHbiMu. McnoJib30BaHue CYHETYNKA TAKTOB
npoueccopa B KauecTse Taiimepa.
ean padoThi:
- HpI/I06peTCHI/IC HaBBIKOB BBITTIOJTHCHUSA onepaunﬁ B PA3JIMYHBIX CUCTEMaX CUHUCIICHUA.
Boinosinus padorty, Bel Oynere:
ymemb:
— V2. Co3gaBatrh nporpamMmy 1o pa3padOTaHHOMY aITOPUTMY KaK OTIAENIbHBII MOIYJIb.

—  VY1.0cymecTBisaTh pa3padoTKy KoJa IpOrpaMMHOIO MOJIYJIS Ha sI3bIKaX HU3KOI'O YPOBHS U
BBICOKOT'O YPOBHEH;

— Y3, BBIIOJHATH OTJIAAKY U TECTUPOBAHUE IMPOrPaMMbI HA YPOBHE MOTYJIS.
—  ¥Y6. OhopMiIsaTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHATh, HHCTPYMEHTAJIbHBIE CPEJICTBA OTIIAJIKU IPOTPAMMHOI0 00SCIICUCHHUS.

MarepuanbHoe o0ecnieyeHue:
— MynbpTUMenuiiHBIE  CpPEACTBA  XpaHEHWs, INepefadyd W IPEICTaBICHUS
uHpOopMalnu.
— 3aganue
— BcTpoeHHBIl TMHAMUK — 3TO CUCTEMHOE YCTPOWCTBO, IO3TOMY B OTJINYUE OT
MY3BIKaJIbHBIX COIPOLIECCOPOB HE TpeOyeT HUKAKUX APaiBEpPOB UM JOCTYITHO

Bcerna. B apxurekrype IBM PC cymiecTByroT 1Beé BO3MOXXHOCTH YIIPaBIISITh
«CIIIKEPOM»:

— ¢ IIOMOIIIbI0 IepBoro 6ura nopta 61h;
— Ipu OIpOrpaMMHUPOBAHUU BTOPOTo KaHasa Taiimepa Intel 8253
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CLK2 ouT2
1,19MI'm | 8253

716|543 |21 ]|o0]Hopr
GATE2 61H
—>
JlmHaMuK

— Puc. 1. [Tonyuenue 3Byka uepe3 PC Speaker
KomOuHUpyst 3T BO3MOXKHOCTH, MOXHO TOJYYUTh CIICIHAbHBIC 3BYKOBBIC
3¢ exTh. AnmnapaTHbleé BO3MOXXHOCTH HE IMO3BOJSIOT M3MEHUTh T'POMKOCTH
3BYyKa, N3/1aBa€MOr0 IMHAMUKAMH.
Cucremuslii mopt 61h paboTaer kak Ha YTEHHUE, TaK U Ha 3aIKCh.
Bopora GATE2 3akpeiBarotcs 3anuceio «0» B HyneBoit 6ut 61h mopra.
OTO MO3BOJSIET MPOU3BOAUTH PAJ MaHUNYIALUUN co 3ByKoMm. IlepBblif OUT
nopta 61h cBszan ¢ PC speaker m Takke MOXKET OBITh HCIIOJNB30BaH IS
reiepauuu 3Byka. Coukep B OTIMYME OT 3BYKOBOM IIIAaThl SBISIETCA
CUCTEMHBIM YCTPOICTBOM, a HE JApalBEpHBIM, U NPUCYTCTBYET B JIOOOM
KOMIIBIOTEPHOWM ~ CHUCTEME, I03TOMY OH HIMPOKO MCIIOJNB3YETCA  JUIs
CUTHAJIM3alUU Pa3IMUHBIX COOBITHI, IPOrpaMMHBIX OIIMOOK W armapaTHbBIX
cboes.
I'eneparus 3Byka ¢ momoiisko mopra 61h
MeToa cOCTOUT B NMEPUOJUYECKOM BKJIIOYEHHM M BBIKJIIOUEHUU C JKEIaeMOM
gacToToil mepBoro Ourta mopra 6lh. Ecnm mepexirouars 3HadeHHe OWTa C
MaKCHMaJIbHO BO3MOKHOHM YacCTOTOM, TO MBI BPSiZ JIM YTO YCJBILIMM, TaK KaK
roJjiydyaeMasi 4actoTa Oy/ieT JOBOJIBHO BBICOKOM.
CrplMMbie 4eTOBEKOM 3BYKH OrpaHH4YeHbl auamna3zoHoMm oT 20 mo 20000 I'.
3BykH, BocnpousBoaumeie SPEAKER, nMmeror eme Oosiee y3kuil quana3oH
50-12000 I'u. Mexnay mepekatoYeHUsIMH HEOOXOJUMO BCTABISTH 3aJEPKKU
10 BPEMEHHU TBKJ, TBBIKI. (puc. 4.5). Hynesoii Oout mopra 61h ympasuser
BOpOTaMHU KaHasa 2 TaiimMepa, KOTOpBIM CBS3aH C JUHAMUKOM. OTOT OUT
cOpacsiBaeM B 0, yTOOBI TaliMep HE BIIMSUI HA TOTy4aeMblil 3BYK.

T BKJT

< »
<« L

T sbixn

dl .

Ilepuon T

— Puc. 2. ®opmupoBanue NpsMOyTroIbHbIX UMITYJIbCOB, I0JJABAEMbIX Ha
CUCTEMHBIN TUHAMUK: TIEPUO]] TIOTy4aeMbIX KoeOaHuii T=TBKI +TBBIKI;
noy4deHHas yactora 3Byka f=1/T 'l

3agaua 6

CocTaBuTh MporpamMmy JJisi TeHepaIiuy 3ByKa nmocpeactsom nmopta 61h.
3afepKKH TI0 BPEMEHU OCYHIECTBISIIOTCA TPOTPAMMHO, TO3TOMY, YeM
MIPOU3BOIUTENHHEE TTPOIIECCOP, TEM BBIIIE OYAET TOH IMOJYy4aeMOro 3ByKa U
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cli
mov
in
and
metkal:

or
out

MEHbILIE BpeMEHU OH OyaeT mpoaosnkarbes. PparMeHT ATOH HpOrpaMMel
MOYHO HUCTIOJIB30BaTh KaK MPOCTEHIIINIA TeCT OBICTPOACHCTBUS KOMITBIOTEPA.
Pemenue:

; OCHOBHOI1 parmeHT nporpamMmsel zvuk prt.asm

; 3anpeT anmapaTHBIX
npepbIBaHUI
DX, 1000 ; JNINTCILHOCTHL TOHOB B
nepuoax
AL, 61h ; TIOJIydaeM 3HA4YCHHE
nopta 61H
AL, 111111100 ; OTKJIIOUEHHE

OUHAMUKa OT 8253
AL, 00000010b ; BKIOYMM TUHAMUK
61h, AL

; 3a/Iep>KKa Ha MOJIOBUHY MepHoa

MOV CX, 300h metka2:

LOOP metka2

AND AL, 11111101b ; BBIK/IIOUEHHE TUHAMHKA

OUT 61h, AL

; 3aJIep KKa Ha MOJIOBUHY MEpHOJIa

MOV CX, 300h metka3:

LOOP metka3

DEC DX
JNZ  metkal
STI ; Pa3pelInTh anmnapaTHble pepbIBaHUS

I'eneparus 3ByKa ocpecTBOM Taiimepa
Bosiee npennouTUTENBHBIM SBISETCS COCOO MOMYYEHHUs 3ByKa MOCPEACTBOM
TaiiMepa, T.K. IMPOLECCOp «HE YYacTBYET» B IOJYYEHUH CaMOro 3ByKa M
MOXET 3aHUMAThCS IPYroi paboTOM.
Sagaua 7
[Tomyuuts 3ByKk ¢ yacroroil f=440 I'm. 3Byk HmpeKkpaTHTh Ha)kaTHEM JII000MH
KJIABUIIM HA KJIABUATYpE.
Pemenne:

;OCHOBHOH (pparMeHT nporpamMmsl zvuk t.asm

; butel 0 u 1 mopra 61h npenBapurenbHO HEOOXOIUMO
YyCTaHOBUTH B «1»

in
or

out
mov

out
mov

out

mov
out

AL, 61h ; uutaeM mopt 61H
AL, 00000011b ; ycraHoBneHHEe ABYX

MJIAAIIUX OUTOB B «1»

61h, AL
AL, 10110110b ;  YIPaBIISIIOIIMM

peructp s 8253

43h, al
AX, A91h ;

1190000/440=2705=A91h

42h, AL ;  TIOCBUIAEM  MJIAJIITNK

OauT

AL, AH
42h, AL ; TIOCBUIa€M CTapUIui

OalT
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— ; cIpIIUM 3BYK ¢ yactotoi 440 I'n

— mov AX, 0CO08h ; ouncTka Oydepa,
— ; BBOJ cuMBOJIa 0e3 DXA Ha dKpaH

— int 21h ; J)KJIEM HaXKaThe KJIaBMILH in AL, 61h
— and AL, 11111100b ; cOpackiBaeM jBa MiIaIIuX OUTa
— out 61h, AL

— 5 3BYK BBIKJIFOHYACTCA

Iopsiiok BbINOJTHEHUSI PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.
— BueiOparh 1 0600CHOBaTh HanboJEe PAITMOHATLHBIM METO]T PEIICHUS 3a1a4H;
— PazpaboTarh anropuT™ i pelieHus 3aa4u.
— Hamnucarp 1 0T1aauTh IporpamMmy.
dopma npenocTraBiieHus pe3ybTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kputepun ouenku:

«OTIANYHO» - TEOPETHUECKOE COJEep’KaHHEe Kypca OCBOCHO MOJIHOCThIO, 0€3 MpoOenos,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPSHHBIC TIPOTPaMMOi yIeOHBIC 3aJIlaHUS BHITIOJTHCHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE COAEpPHKAHUE Kypca OCBOEHO IOJIHOCTHbIO, O3 mpoOesoB,
HEKOTOphIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOTrPaMMOM
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIMOIHEHBI C OIINOKaMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKaHUE Kypca OCBOEHO YaCTUYHO, HO
poOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOX0AUMble YMEHHUS paOOThl C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOii
o0y4eHus1 y4eOHBIX 3aJlaHWi BBIMOJHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJaHUN COAepIKaT
OILITUOKHU.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEp’KaHUE Kypca HE OCBOEHO, HEOOXOJMMBbIE
yMeHHUsI He c()OPMUPOBAHBI, BHIIOJHEHHbIE YU€OHBIE 3a/IaHUS COJEPKAT IpyObIe OMIMOKH.

JlabopaTopHnoe 3ansitue Ne1l6. O0OMeH J1aHHBIMHU. YTIpaBJICHHE 3BYKOM.
Hean padoTbi:
- HpI/IO6peTeHI/Ie HAaABBIKOB BBITIOJIHCHU A onepauﬂﬁ B pa3/IMYHBIX CUCTEMaX CHUCIICHUA.
Beimosnus patdory, Bel Oyaere:

ymemb:

— ¥2. Co3naBaTh nporpaMmy Iio pa3pab0TaHHOMY aJIFOPUTMY KaK OTEIbHBIA MOJIYJIb.

—  VY1.OcymiecTBiaTh pa3paboTKy KOJia MPOrpaMMHOTO MOJIYJISl Ha sI3bIKaX HU3KOTO YPOBHS U
BBICOKOI'O YPOBHEH,;

— Y3. BOIOJHATH OTI3AKY ¥ TECTUPOBAHHUE MMPOTPaMMBI HAa YPOBHE MOTYJIS.

—  ¥Y6. OhopMiIsaTh JOKYMEHTAILIMIO HA IIPOrPaMMHBIE CPE/ICTBA.

— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAIKU MPOrPAMMHOTO 00ECTICYEeHUSI.

— 3apnanmue

— BceTpoeHHBI IMHAMUK — 3TO CUCTEMHOE YCTPOMCTBO, MO3TOMY B OTIMYHME OT
MY3BIKQJIbHBIX CONPOIIECCOPOB HE TpeOyeT HHUKAKUX ApalBEpPOB U JIOCTYITHO
Bcerga. B apxurektype IBM PC cymecTByroT J1B€ BO3MOXKXHOCTH YIIPABIATH
«CIIUKEPOM»:

— C nmomotkko nepsoro Oura nopta 61h;

— IIpu IpOrpaMMHUPOBAHUU BTOPOTo KaHaa Taiimepa Intel 8253
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CLK2 ouT2
1,10MI'n | 8253

716|543 |21 |o0]Hopr
GATE2 61H
—>
JlmHaMuK

— Puc. 1. Ilonyuenue 3Byka yepe3 PC Speaker
KomOuHupyst 3TH BO3MOXKHOCTH, MOXXKHO TOJYYHUTbH CICIHaJbHBIC 3BYKOBBIC
3¢ ¢eKTh. AmnmapaTHble BO3MOXKHOCTH HE IO3BOJSIOT H3MEHUTh TI'POMKOCTD
3BYKa, U3/1aBa€MOI'0 IMHAMHUKaMH.
Cucremuslii mopt 61h paboTaer kak Ha YTEHHUE, TaK U Ha 3aIKCh.
Bopota GATE2 3akpeiBarotcs 3anuceio «0» B HyneBoit 6ut 61h mopra.
3TO MO3BOJSAET MPOU3BOIUTH PsiJI MAHHITYJISIUI co 3ByKoM. [lepBbIii OUT mopTa
61h cBszan ¢ PC speaker m Taxke MOXET OBITH MCIOJNB30BaH JJISI TEHEPAIHH
3Byka. Crnukep B OTIMYME OT 3BYKOBOM IUIaThl SBISETCS CHUCTEMHBIM
YCTPOMCTBOM, a HE JpalBEpHbIM, U IMPUCYTCTBYET B JHOOOH KOMIIBIOTEPHOM
cucTeMe, MO03TOMY OH UIMPOKO HCHOJb3YeTCsl JUIsl CUTHAJIU3ALUM pa3IUYHbIX
COOBITHIA, TPOTPAMMHBIX OIMTMOOK U anmapaTHBIX COOCB.
I'eneparus 3Byka ¢ nmomoiisko nopra 61h
MeTtoa cOCTOMT B MEPUOAMYECKOM BKIIIOYEHHH M BBIKIIOYEHHH C JKeJaeMoil
yacToToil mepBoro Outa mopra 6lh. Ecnm nepexmtouars 3HadeHue Ourta C
MaKCHMaJbHO BO3MOKHOM 4YacTOTOM, TO Mbl BpSJ JHM 4YTO YCIBIIIUM, TaK Kak
nojryyaemasi 4actora OyJ1eT 10BOJIbHO BBICOKOH.
CrapllmuMble YEJIOBEKOM 3BYKHM OrpaHuueHbl nuanazoHoMm oT 20 mo 20000 I'm.
3Byku, Bocnpou3Boaumbie SPEAKER, nmeroT eme Oonee y3kuil nuanazon 50—
12000 T'm. Mexay mepeKIioueHUsIMU HEOOXOJAMMO BCTABIATh 3aJIEPKKHU TI0
BpEMEHH TBKJ, TBBIKI. (puc. 4.5). HyneBoit 6ut nopta 61h ynpasiser Boporamu
KaHaja 2 TaiiMepa, KOTOpBIH CBsI3aH ¢ TMHAMUKOM. JTOT OUT cOpacbiBaeM B 0,
4TOOBI TaliMep He BIIMII Ha OJyYaeMblil 3BYK.

TBKJ'I

dl .

T sbixn

A

\ 4

Ll
«

\ 4

ITepuon T

— Puc. 2. ®opmupoBanue NpsMOyTroIbHbIX HMITYJIbCOB, [I0JIaBAEMBIX Ha
CUCTEMHBIN IMHAMUK: NEPHOJ] MOJTydaeMbIX KojebaHnuii T=TBKJ +TBBIKI;
nosyueHHast yactota 3Byka f=1/T 't

3anava 6

CocTaBuTh nporpamMmy AJis FeHepaluu 3ByKa nocpeactsom nopra 61h.

3alep)KKM 10 BPEMEHM OCYIIECTBISIOTCS IPOrPaMMHO, II03TOMY, YEM
MIPOU3BOIUTENIFHEE TPOLIECCOP, TEM BbIIE OyIeT TOH MOJIYy4aeMoro 3ByKa H
MEHbIIIe BpeMeHH OH OyzeT mpoaosrkaTbes. dparMeHT 3Toi nmporpaMMbl MOXKHO
UCIOJIb30BATh KaK MPOCTEHIINN TeCT OBICTPOCHCTBUS KOMIIBIOTEPA.
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— Pemenue:
— ; OcHOBHO# (hparMeHT mporpaMMbl zvuk prt.asm

cli ; 3arper armapaTHbIX
npepbIBaHUI

mov DX, 1000 ; INIMTENBLHOCTh TOHOB B
mepuoIax

in AL, 61h ; TIOMy4aeM 3HaueHHe
nopta 61H

and AL, 11111110b ;  orkiIroYeHHe

metkal: NMHAMHKa OT 8253
or AL, 00000010b ; BKIHOYMM TUHAMUK
out 61h, AL

— ; 3ajiepKKa Ha IMOJIOBHHY IepHo/Ia
- MOV CX, 300h metka2:

— LOOP metka2

- AND AL, 11111101b ; BBIKJIIOUYEHHE TUHAMHKA
- OUT 61h, AL

— ; 3aJIcpKKa Ha IMOJOBHHY IepHO/Ia

- MOV CX, 300h metka3:

— LOOP metka3

- DEC DX
- JNZ  metkal
- STI ; Pa3pelInTh annapaTHble pepbIBaHUS

— T'enepauus 3ByKa nocpeicTBoM Taiimepa

— bonee npennoyTUTENbHBIM SBISETCS CHOCOO IMOJYYEHMs 3BYKa IOCPEICTBOM
Taiimepa, T.K. IPOLIECCOP «HE Y4acTBYET» B IMOJYYEHHU CAMOTrO 3ByKa M MOXKET
3aHUMAThCA APYroi paboTo.

— 3amauva 7

— Tlomyuuts 3Byk ¢ uactotoit f=440 I'm. 3ByK NpekpaTUTh HakaTHEM JH0OOH
KJIABUIIM HA KJIABUATYpE.

— Pemennue:

- ;OCHOBHOI ()parMeHT nporpaMmsl zvuk t.asm

; butel 0 u 1 mopra 61h npeaBapuTenbHO HEOOXOTUMO
YyCTaHOBMTH B «1»

in AL, 61h ; autaem mopt 61H

or AL, 00000011b ; ycraHoBneHHe ABYX
MJIaImuX OUTOB B «1»

out 61h, AL

mov AL, 10110110b ;  YIPaBIISIIOIIMM
peructp s 8253

out 43h, al

mov AX, A91h :
1190000/440=2705=A91h

out 42h, AL ;  TIOCBUIAEM  MJIAJIITNK
OalT

mov AL, AH

out 42h, AL ; TIOCBUIa€M CTapUIuid
OalT

— ; cIIBIIIMM 3BYK ¢ yactotoi 440 I'n
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- mov  AX, 0CO8h ; ouncTka Oydepa,
— ; BBOJ cuMBoua 0e3 DXA Ha dKpaH

— int 21h ; )KJIEM HaXkaTue KIABHILIHY in AL, 61h
- and AL, 11111100b ; cOpaceiBacM aBa MaaIIKX OUTa
- out 61h, AL

— 5 3BYK BBIKJIIOYACTCA

MarepuajibHoe o0ecnieyeHue:
— MpynbTuMenuiiHblE  CpeACTBAa  XpaHEHUs, Iepefaud W IPEICTaBJICHUS
uHpOpMaLUu.

Ilopsinok BbINOJIHEHHUS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BroiOpatb 1 060cHOBaTH HanboJee palMOHAIBHBINA METOJI PELICHUS 3a/1a4H;
— Pa3paboTatph anropuT™ Ass peiieHus 3a1auu.
— Hanucarte u oTyiaguTe nporpamMmy.
®opma npegocTaBjeHHs pe3ybTaTa
— biok — cxema.
— Koa nporpammsi.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUYECKOE COJAEp)KaHHE Kypca OCBOSHO MOJHOCTHIO, 0e3 mpoOenos,
yMeHUs cpOPMUPOBAHBI, BCE MPELyCMOTPEHHbIE MPOrpaMMoi yueOHbIe 3a7aHUsl BIIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0poIo» - TEOPETUUECKOE COJepKaHUE Kypca OCBOCHO HOJHOCThIO, 6€3 ImpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTAaTOYHO, BCE MPEIYCMOTPEHHbIE HPOTrPaMMOii
yueOHbI€ 3aJIJaHUS BBINIOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUI BBITIOJIHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
po6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMble YMEHHsI paboThl ¢ OCBOSHHBIM
MaTepUajJoM B OCHOBHOM C(HOPMUPOBaHbI, OOJBLIIMHCTBO MIPEIYCMOTPEHHBIX IpOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJiepKat
OIH1OKH.

«HeynoBneTBOpUTENBbHO» - TEOPETHUECKOE COJepXkKaHHWE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT IpyObIe OIINOKH.

JlabopaTopHnoe 3ansitue Nel7. Oomen nannbiMu. IlporpammupoBanue MbIm.
Hean padoThI:
- HpI/I06p6TeHI/Ie HAaBBIKOB ITPOTrpaMMHPOBAHUS MBIIIH.
Boinosinus padorty, Bel Oynere:
ymemb:
— V2. CozgaBatrh nporpamMmmy 1o pazpadOTaHHOMY aITOPUTMY KaK OTIAEIbHBII MOIYJIb.
- YI.OCYH_ICCTBHHTB pa3pa60TKy KOoJa IMporpaMMHOTO MOAYJIA Ha A3bIKaX HU3KOT'O YPOBHA U
BBICOKOT'O YPOBHEH;

— Y3. BOIOJHATH OTI3AKY ¥ TECTUPOBAHHUE MMPOTPaMMBI HAa YPOBHE MOTYJIS.
—  ¥Y6. OhopMiIsaTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAIKU MPOrPAMMHOTO 00ECTICYEeHUSI.

MarepuanbHoe o0ecnieyeHmne:

— MynpTUMenUiiHbBIE  CpeACTBa  XpaHEHHWs, MepeJaud M [PeICTaBICHHS
uHpopMaluu.
3ananne:
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1 JlomxHbl OBITH pEaTU30BaHbl TPH TOTOKA, KAXKABIA M3 KOTOPBIX OCYIIECTBISET
nepeaBHKeHNe COOCTBEHHON HAANMCU IO IJIaBHOMY OKHY. Bce Haamucu JOMKHBI OBITH
Pa3JIMYHBI U IBUTaThCA C PA3HOM CKOPOCTHIO.

2. 'maBHOE OKHO JOJKHO OBITH pa3JelIeHO Ha YEThIPE YacTU. TakKe MOJKHBI OBITH CO3JaHbBI

YeThIpe MOTOKA, KK U3 KOTOPBIX pa3 B CEKYHAY U3MEHSET I[BET (poHa B CBOCH 4aCTH OKHA.
1.3anycTuTh HECKOJIBKO 3a7aHuil (HapuMep, KOMaH IpocMoTpa ¢ailios less), Bo3Bpaiiasch B
KOMAaHJIHYIO CTPOKY KomOuHanue knasum Ctrl-Z u u3y4uuts AeicTBIE KOMaH] ps, jobs, fg, bg,
kill, killall.

2.00ecneunTh CUHXPOHHU3ALMIO MPOLECCOB M IEpefady JaHHBIX MEXAy HUMHU Ha IpUMEpe
IBYX MPUIIOKEHUN «KIMEHT» U «CepBep», CO3/aB JBa Ipoliecca (Ba UCHOJIHIEMbIX (aiina) —
MPOIECC «KJIMEHT (TIEPBBIA CHOTHIEMBIN (aiiin) u mporecc «cepBep» (BTOPON UCIOTHIEMBbIH
¢aitn). C nomoupl0 MEXaHU3MOB MEXIIPOLECCHOTO B3aUMOJEHCTBUSA 00ECeUnTh nepenady
uHpOpMALUU OT «KJIHMEHTa» K «cepBepy» M HaoOOpoT. B kadecTBe Tuma mnepemaBaeMoid
uHbOpMallUd MOXXHO HCIOJb30BaTh: JaHHbIE, BBOAMMBIE C KJIABUATYypbl; JIaHHBbIE,
CUHTHIBacMbIe U3 (haiia; NaHHbIC, TCHEPUPYEMBbIC CITYYailHBIM 00pa3oM U

T.IL.

3.00MeH JaHHBIMH MEXIY HPOLECCAMU «KJIUEHT»-«CEPBEP» OCYIIECTBUTH CIIEIYIOIIUM
obOpazoM:

®C WCIOJBb30BAHMEM TIPOTPAMMHBIX KaHAJOB (MMEHOBAaHHBIX JHOO HEMMEHOBAHHBIX, IIO
yKa3aHMIO MPEeroaaBaTeis);

C HCIIOJIb30BaHNEM (IO YKA3aHHIO MPETIOAaBATEINS) OJHOTO U3 MEPEUNCICHHBIX BAPHAHTOB:
epaznensemMas maMsATh (00s3aTeNbHA CHHXPOHHW3AIUS IPOLECCOB, HANpPUMEpP C TOMOIIBIO
cemadopoB);

eouepe/Ib COOOICHUH.

1. Co3znaTh npuiiokeHue, COCTOsAIIEE U3 ABYX POLIECCOB:
—TIEPBBIN MPOLIECC 3alMChIBAET TEKCTOBBIN (haiil U pacTpOBBIN PUCYHOK B Oydep oOMeHa;
—BTOPOM Ipoliecc cunThiBaeT HHpopMaluio u3 0ydepa oOMeHa u 0ToOpakaeT B OKHE
mporecca.
TexcroBblit (aitn u (aitn ¢ pacTpOBBIM PUCYHKOM B3SITh M3 NMPEABIIYIIUX Ja00paTOPHBIX
pabort
ITopsinok BbINOJIHEHUs padOThI

— CocTaBUTh MATEMaTHIECKYIO MOJIETh 3a/1a4H.

— BpiOpats u 000cHOBaTh HanboJee palMOHAIBHBIA METO/T PELLIEHUS 3aauu;

— Pazpabotats anropuT™ IS pemIeHnus 3aa4u.

— Hanwmcats 1 0TIaAUTE IPOTpaMMy.
®opma npegocTaBieHus pe3ybTaTa

— bnok — cxema.
— Koxa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHUYECKOE COJep)KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
YMEHHUsI COPMHUPOBAHEI, BCE TMPEAYCMOTPEHHBIE TPOTrpaMMoil yueOHbIEe 3aJaHHs BHITIOJHEHBI,
Ka4yeCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XOopoIIo» - TEOPETHIECKOE COJEpKAHNE Kypca OCBOSHO IMOJIHOCTBIO, Oe3 MpoOeros,
HEKOTOpble yMeHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIC MPOTPAMMOIL
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKaAMH.

—«Y IOBJIETBOPHUTEIIFHO» - TEOPETHUYECKOE COAEp’KaHHE Kypca OCBOCHO YaCTHYHO, HO
poOesbl HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOMMbIe YMEHHsI pabOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO HPEAYCMOTPEHHBIX MPOrpamMMOit
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oOyueHUs: y4eOHBIX 3aJaHUl BBHITIOJHEHO, HEKOTOPHIE W3 BBIOJIHEHHBIX 3aJlaHUN COJEpiKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEHO,
HEOOXOUMBbIC YMEHHUsI HE COPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3a/IaHUsI COJIEPIKAT IPyObIe
OIITHOKH.

JladopaTopnoe 3ansitueNe 18. CereBoe nporpaMmmupoBanme cokeToB. Peann3anus
ApPXUTEKTYPbl KJIMEHT-cepBep Ha 0CHOBe uHTepdeiica cokeroB Windows Sockets API.
Hean pa6oThI:
—  Hayuutbhcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTpaMMHBIX MOAYyJIEeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJlaHUEM,;
- PaBpa6aTBIBaTB nporpaMMHbIC MOOYJIM B COOTBCTCTBUU C TCXHUYCCKUM 3aJIaHNCM,
- Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAayJen c HCIIOJIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHBIX CPEICTB;
—  BBINOAHATH TECTUPOBAHKE IPOrPAMMHBIX MOYJIEH;
—  OcymecTBaarh peakTOPUHT U ONTUMH3AIHIIO POTPAMMHOTO KOJIa;
Pa3pabarbiBaTh MOIyTM IPOrPaMMHOTO OOecTIeueHus A1l MOOMIBHBIX MIaTHOPM.

Brinosinus padorty, Bl Oynere:
ymemop:
— ¥2. Co3znaBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHbIA MOTYJIb.
—  V1.0cymecTBasTh pazpaboTKy KoJa MpOorpaMMHOTO MOJYJIS Ha sI3bIKaX HH3KOT'O YPOBHS M
BBICOKOT'O YPOBHEH;
— V3. BoINONHATH OTIAAKY U TECTUPOBAHUE MTPOrPaMMBbI HA YPOBHE MOIYJIS.
—  ¥Y6. OhopMiIsaTh JOKYMEHTAIIMIO HA TIPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAKU MMPOTPAMMHOTO 00ECTIEYECHHSI.

MarepuanbHoe o0ecnieyeHue:
— MyneTuMenuiiHble  CpeACTBAa  XpaHEHWs, IMepefauyd U MPEeJCTaBICHUS
uHpopMaLuu.
KparTkue Teopernueckue cBeieHUS:

N3yuuts:

- BO3MOKHOCTH pEajM3allii apXUTEKTypbl KIUEHT-CEpBEpP Ha OCHOBe HUHTepdeiica

cokeroB Windows Sockets AP,

- tunsl cokeroB TCP/IP;

- OCHOBHbIe MeTOMUKM U APIl-QpyHkunu s pa3paOOTKH CETEBbIX MNPHIOKEHHH C

ucnonszoBanuem Winsock.

1. [TocTanoBka 3agauu

2.M3yunTh MeTOAWYECKHE yKa3zaHHs K JabopaTOpHO paboTe, MaTepuanbl JIEKIUHA WU
PEKOMEHIYEMYIO JTUTEPATYPY.

3.PazpaboTrath KOHCOJNBHOE KIMEHT-CEPBEPHOE NPUIIOKEHUE, JIEMOHCTPUPYIOIIEe
B3alMO/IEIICTBHE HA OCHOBE ITOTOKOBBIX COKETOB.

4.Pa3paboTath KOHCOJIBHOE KIIMEHT-CEPBEPHOE MPHIIOKEHHE, JIEMOHCTPHUpYIOIIEe
B3alMO/JICIICTBHE Ha OCHOBE AEUTarpaMMHBIX COKETOB.

3ananmue 1.

Pazpaborare TCP-cepBep, co3maromuii COKeT, MPUBSA3BIBAIOIINN €ro K JIoKanbHOMY IP-
ajpecy W IOPTY M MpOCIYyLIMBAOIIWNA coennHeHus kinueHToB. Homep mopra m IP-agpec
BBOJIUTH C KJIaBUaTyphl. [P-agpec 3agaBaTh B JECATUYHO-TOYEUHON HOTAIIUH.

VYuecTs, uTo (yHKIHS aCCEPt BO3BpaIacT HOBBIN JECKPUIITOP COKETA, COOTBETCTBYIONTUI
MIPUHATOMY KIMEHTCKOMY COEOUHEHHIO. [[s1 Bcex mMocienyromux Onepauuid ¢ JaHHBIM
KJIMEHTCKUM  COCIMHEHUWEM  JOJDKEH  NIPUMEHSThCA  HOBBIM  COKeT.  McXomHblit
IIPOCIYIIMBAIOIINM COKET HCHOJB3YETCs UIsl MpUeMa APYTUX KINEHTCKUX COEIWHEHUN U
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MPOJOIDKACT HAXOJAUTHCS B pEeKUME TpocnymnBanus. [Ipu moaydeHnu oT KJIMEHTa 3arnpoca Ha
YCTaHOBJICHHE COEIMHEHHUS BHIBECTH Ha KpaH IP-agpec u HoMep nmopTa KIMEHTCKOTO COKEeTa.
Pa3pabotare mpuiokXeHHe—KIMEHT, coeauHsoneecs ¢ 3agaHHbM | CP-cepBepom. Bee
OTIIPaBJICHHBIE U MOJIyYE€HHBIE [10 COKETY JIaHHBIE BHIBECTH HA HKpaH.
[Tpu Be130Be API-(hyHKIIHIA BBITONTHATE MPOBEPKY U 0OPAOOTKY OIINOOK.
HapucoBate 6510K-cXeMy cepBEpHON U KIHMEHTCKON 4acTH IPOrPaMMBL.
3ananue 2.
Pa3zpaboraTh cepBepHOE MPUIOKEHHE, BBHIMOIHSIIONIEE MOJyYEeHUE TAHHBIX Yepe3 COKET
0e3 ycTaHoBIEHHs coequHeHus o npotokory UDP.
Pa3zpaboTaTh KIMEeHTCKOE MPHIIOKEHUE, BhIMOIHsomee otnpaBky UDP-neiitarpamm. IP-
aJipec U MOpT yJAJICHHOTO TOTy4aTelis JOJDKEH 3a/1aBaThCs MOJIb30BATEIIEM.
[Tpu BE130Be API-(hyHKITHI BBIOIHATH MPOBEPKY M 0OPaOOTKY OMINOOK.
Agnpeca COKETOB BBIBECTH HA 3KPaH.
HapucoBats 6510K-cXeMy cepBEpHON U KIMEHTCKON 4acTH IPOrPaMMBL.
2. HamucaTh nporpaMMHBIE KOJIbI
3. 3amycTUTh U OTIAAUTH IPOrPAMMY

BapuanTsl 3aganmii:

1) VYnanenusiii kKanpKysstop (+,-,%,/);

2) Pabota ¢ MaccuBOM 4mceln (KOJMYECTBO IEMEHTOB B MAaCCHBE, IOJIyYCHHE 3HAUCHUS
3JIEMEHTa MaccuBa [0 HOMEpY, HAWTH HOMEpP 3JeMEHTa B MAacCUBE I10 3HAYEHHUIO,
YBEJIMYUTh 3HAUEHUS 3JIEMEHTOB Ha 3a/IaHHOE YUCIIO);

IHopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BroiOpatb 1 060cHOBaTH HanboJIee pallMOHATBHBIN METOJI PEIICHUS 3a/1a4H;
— Pa3paboTarp anroput™ A penieHus 3a1a4mn.
— Hanwucarp u oTnaaute nporpammy.
®opma npegocTaBieHUs pe3yJbTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHHUs c(pOpPMUPOBaHBI, BCE MPETyCMOTPEHHbIE NMPOrpaMMOil yueOHbIe 3aJjaHHs BBIOJIHEHHI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6e3 mpoOenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE MHPOTrPaMMOil
yueOHBI€ 3a/IaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33JJaHUI BBIIIOJHEHBI C OLINOKaMHU.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
MpoOeIIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMblE YMEHUs padOThl C OCBOEHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOin
oOyueHus: y4eOHBIX 3aJaHUM BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui colepkar
OLIMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMble YMEHHs He c(hOpMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aJaHusl COAepkKaT rpyobie
OLIMOKH.

JlabopaTopHoe 3ausiTue. OCHOBHBIE METOAUKH /ISl Pa3pad0TKH CeTeBbIX NMPHJIOKEHUH C
ucnoJn3osanuem Winsock

ean padorsr:

— TpuoOpeTeHHe HaBBIKOB pa3pabOTKHU CETEBBIX MPHJIOKEHUH C HCIIOJIb30BAHUEM
Winsock.
Beinosinus padory, Bel Oyaere:
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ymembn:

— V¥2. CozpmaBarh mporpamMmy IO pa3pabOTaHHOMY aITOPUTMYy KakK OTIEIbHBII
MOJ1YJIb.

—  VY1.OcymecTBisaTh pa3paboTKy KoAa MPOrpaMMHOr0 MOJIYJS Ha S3bIKaX HU3KOTO
YPOBHS U BBICOKOTO YPOBHEI;

— VY3, BeINOaHATh OTJIAJIKY U TECTUPOBAHUE MPOrPAMMbI HA YPOBHE MO YJIS.

— V6. OdopMIsaTh TOKYMEHTAIIMIO HA TPOTPAMMHEIE CPEICTBA.

— V8. [IlpuMeHATh HMHCTPYMEHTAJIbHBIE CpPEICTBA OTIAJKH  MPOrPAMMHOIO
obecrieueHusl.

MarepunanbHoe obecrnieyeHue:
— MynbTuMenuiiHble  CpelCcTBa  XpaHEHUs, INepefJaud W IPeICTaBICHUS
nH(popMaIuu.
3ananuel:
Cozpaiite cuenapuit WMI, Bemonssiromwmii 3anuchk B (dailidl CBEAEHUI O KOJIWYECTBE
MIPOIIECCOPOB U CKOPOCTH Tporeccopa, o pazmepax KOllleit pa3nuuHbIX ypOBHEH.

3ananmue2:

Hcnonp3oBats kiaaccel - Win32_Processor, Win32_CacheMemory

Coznaiite cuenapuii WMI, BemonHsromui 3anuck B ¢aiia CBEICHHH O CKpUHCEHBEpE |
paspelieHuy YKpaHa, HAMMEHOBAHUE KJIABUATYPHI U KOJIMYECTBO (PYHKIIMOHATHHBIX KIIABHIIL.
Hcnons3oBath kiaccel - Knasuarypa (Win32_Keyboard), Mouutop (Win32_DesktopMonitor)

IMopsiok BbINOJIHEHUSI PA0OTHI
— CocraBUTh MAaTEMaTUYECKYIO MOJICIIb 3a/1a4H.
— BeiOpats 1 000CHOBaTh HauOOJIEe PAIMOHATBHBIA METO] PEIICHHSI 3a/1a4H;
— PazpaboTaTh anropuT™m Ui pemieHus 3aJauu.
— Hanucars 1 oTitaguth nporpammy.
dopMa npeaocTaBIeHUs pe3yJbTaTa
— baok — cxema.
— Koxa nporpammsl.
Kpurepum ouenku:

«OTIANYHO» - TEOPETHYECKOE COJIep’KaHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOeNoB,
yMeHUs cPOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMON yueOHbIC 3aJjaHusl BBHITTOJTHEHBI,
Ka4eCTBO UX BBHIIOJHEHHS OIIEHEHO BEICOKO.

—«XO0poII0» - TEOPETHIECKOE COACpPIKAHUE Kypca OCBOEHO TMOJIHOCTHIO, 0e3 mpoOeros,
HEKOTOpbIe yMeHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON
yueOHbIe 3aJJaHHs BBITTOJIHEHBI, HEKOTOPbIE BUJIbI 33/1aHUI BHIMIOJIHEHBI C OIIHOKAMHU.

—«Y IOBJIETBOPUTEIBHO» - TEOPETHUUECKOE COJIEPKAHME Kypca OCBOEHO YaCTUYHO, HO
MpOoOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHUSI padOThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO
oOyueHUs y4eOHBIX 3aJaHUl BBHITIOJHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJlaHUN COJepiKaT
OIITNOKH.

—«Heyn0oBIETBOPUTENBHO» - TEOPETUUYECKOE COAEpkKAHUE Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIE YUEOHbIE 3aJaHus COAepKaT rpyObie
OIITNOKH.

JlabopaTopHnoe 3ansitue Nel9. API-gpynkuun 1iist pa3padoTKu ceTeBbIX NPUIIOKEHHH ¢
ucnoJjb3oBanuem Winsock
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Hean pa6oThI:

— TnpuoOpeTeHHe HaBBIKOB pa3pabOTKHU CETEBBIX MPHJIOKEHUH C HCIIOJIb30BAHUEM

Winsock.
BbinosinuB padory, Bel Oyaere:

ymemb:

— V¥2. CoznmaBarh mporpammy IO pa3pabOTaHHOMY QJITOPUTMY KakK OTIEIbHBIN
MOJ1YJIb.

—  V1.OcymecTBisTh pa3pabOTKy KoAa MPOrPaMMHOTO MOJYJS Ha sI3bIKAX HU3KOTO
YPOBHSI U BBICOKOT'O YPOBHEI;

— V3. BeINOAHATH OTJIAJIKY U TECTUPOBAHKE IPOrPaMMbl Ha YPOBHE MOYJIS.

— V6. ObopMiIsaTh TOKYMEHTALIMIO HAa TPOTPaMMHBIE CPE/ICTBA.

— V8. [IlpumeHSATh UHCTPYMEHTAJbHBIE CpEACTBA OTIAAKH  [POTPAMMHOIO
o0ecrnieueHusl.

MatepuajibHoe o0ecnieyeHue:
— MpynbTuMenuiiHble  CpeACTBAa  XpaHEHUs, INepefauyd U IPEJCTaBJICHUS
nHpopMaIuu.
IHopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BroiOpatb 1 060cHOBaTH HanboJee palMOHAIbHBINA METOJI PELICHUS 3a1a4H;
— Pa3paboTatph anropuT™ Ass peiieHus 3a1auu.
— Hanucarte u omyiaguTe nporpaMmy.
®opma npegocTaBjeHHs pe3ybTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUECKOE COJIEpP’KaHHE Kypca OCBOEHO IMOJHOCTHIO, 06€3 MpoOesoB,
yMeHUs c(pOPMUPOBaAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoi yueOHbIE 3aJaHUsl BHIIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCTHIO, 6e3 Mmpobenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE MHPOTPaMMOil
yueOHbI€ 3aJIJaHUS BBINIOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUI BBITIOJIHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMble YMEHHsI paboThl C OCBOCHHBIM
MaTepUajJoM B OCHOBHOM C(HOPMUPOBaHbI, OOJBLIIMHCTBO MIPEIYCMOTPEHHBIX IpOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

«HeynoBneTBOpUTENIbHO» - TEOPETUUECKOE CO/IEpKAHUE Kypca HE OCBOEHO, HEOOXO0/IMMbIe
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YUeOHBIE 3a/IaHUs COJEPKAT IpyOble OIINOKH.
JlabopaTopHnoe 3ansitue Ne2(. Pazpa0doTka cepBepHOro npu/jioKeHus, BbINOJTHAIOLIET0
NoJIy4YeHHe JaHHBIX Yepe3 coKeT 0e3 YCTAaHOBJICHUs COeAUHEeHHs 1o nporokoay UDP
ean padorsr:
— TnpuoOpeTeHHe HaBBIKOB pPa3palOTKU CEPBEPHOTO IMPHIIOKEHMSI, BBINOIHSIOIIETO
MOJIy4E€HUE JTaHHBIX 4Yepe3 COKET 0e3 YCTAHOBJIEHHS COEIWHEHHUS MO MPOTOKOIY
UDP.
Boinosinus padorty, Bul Oynere:
ymemb:
— V¥2. Co3pmaBarh mporpamMmy MO pa3pabOTaHHOMY aJITOPUTMY KakK OTIETbHBINA
MOJYJIb.
—  VYI1.OcyuecTBisaTh pa3paboTKy KOJa MPOrpaMMHOIO MOJYJS Ha sI3bIKAX HU3KOTO
YPOBHS U BBICOKOTO YPOBHEH;
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— V3. BHINOAHATH OTJIAJIKY ¥ TECTUPOBAHKE IPOTPaMMbI HA YPOBHE MOIYJIS.
—  ¥Y6. OdopMIIATh TOKYMEHTAIIMIO HAa POTPAMMHBIC CPE/ICTBA.
— V8. [IlpumeHATh UHCTPYMEHTANbHBIE CpEACTBA OTIAAKH  I[POTPAMMHOIO
o0ecrnieueHusl.
MarepunanbHoe obecrnieyeHue:
— MpynbTuMenuiiHple  CpeiCcTBa  XpaHEHUs, INepefJaud W IPeICTaBJICHUS
nHpopMaIuu.

IHopsiiok BbINOJIHEHUS PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIEIIb 3a/1a4H.
— BriOpars u 060cHOBaTH HauboJIee paloHaIbHBIA METO]] PELICHHUS 3a/1a4H;
— PazpaboTarh anroput™m Ui pemieHus 3aJauu.
— Hanucarp 1 oT1aauTe nporpammy.
dopma npenocTraBiIeHHUs pe3yJbTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUUECKOE COJIEp’KaHUE Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOenos,
yMeHHs cpOpMHUPOBaAHBI, BCE MPEIyCMOTPEHHbBIE MPOrpaMMOi yueOHbIE 3a/laHus BHITIOJIHEHBDI,
KaueCTBO UX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUIECKOEe COoAepkKaHUEe Kypca OCBOEHO MOJHOCThIO, Oe3 mpoOesoB,
HEKOTOphle yMEHUS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
y4eOHBIC 3a/IaHUs BBIMIOJTHCHBI, HEKOTOPBIC BUJIBI 33IaHUI BBITIOJHEHBI C OIMTUOKAMHU.

—«Y IOBJETBOPUTEIILHO» - TEOPETUUYECKOE COJECpPkKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepHUajoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIITMHCTBO MPEIyCMOTPEHHBIX MPOrpPaMMOi
oOyueHusi y4eOHBIX 3aJaHUl BBIMOJIHEHO, HEKOTOPBIE M3 BBINOJHEHHBIX 3a/laHUi CoJepKaT
OIITNOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COAECPKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINOIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT TpyOble OIINOKH.
JlabopaTopHnoe 3ansitue Ne21. PaspaboTka npuiioskenus ¢ rpaguyeckuM nHTepdeiicom

Hean padoTbI:
— NpuUOoOpeTeHHE HaBBIKOB Pa3pabOTKH MPUIIOKEHUS ¢ TpadhuIecKUM UHTEPPEHCoM.
Beimosinus patdory, Bel Oyaere:

ymembp:

— V¥2. CozpgaBarh nporpamMmy MO pa3pabOTaHHOMY alrOPUTMYy KakK OTAEIbHBIN
MOJYJIb.

—  VY1.OcymectBisaTh pa3pabOTKy KoJa MPOTPaMMHOTO MOJIYJIS Ha s3bIKaX HU3KOTO
YPOBHS M BBICOKOTO YPOBHEH;

— V3. BBINONHATH OTIAKY U TECTUPOBAHHE IPOrpaMMbI Ha YPOBHE MOIYJISL.

—  ¥V6. OdopmMiaATh JOKYMEHTAIMIO HAa IPOTPaMMHBIE CPECTBA.

— V8. [IIpuMeHATP UWHCTPYMEHTAJbHBIE CpEACTBAa  OTJIAJKH  MPOTrPAMMHOIO
o0ecreyeHusl.

MarepunanbHoe obecrnieyeHue:

— MynbTUMenuiiHble  CpeiCcTBa  XpaHEHUs, IMepefaud U IPeJCTaBJICHUS
nH(pOpMaLINH.
3aganue
Bce BO3MOXHOCTM BHIEOCHUCTEMBI KOMIIBIOTEPA MOXHO pPEAlM30BaTh C IIOMOIIbIO
Buneopynkuuii BIOS mnpepsiBanus int 10h. IIpepriBanue int 10h oOecnednBaer: cMeHy
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BUJICOPEXKHMMA (TEKCTOBBIN WM TpagUUuecKuii); BEIBOA CUMBOJIBHON M TEKCTOBOM MH(OpMaIum;
cMeHy mpu(TOB, HACTPONKY IIBETOBON MAIUTPHI, pabOTy ¢ rpadUyecKHUM H300paKEHUEM.
[IporpamMmupoBanue BUACOCHCTEMBI ¢ MomoIbio cpeacts BIOS Gonee rpoMo3ako, OZHAKO
OoJblMe BO3MOXXKHOCTM U BBICOKash CKOPOCTh BbIBOJIa OOYCIABIMBAIOT  IIMPOKOE
MCIOJIB30BAHUE 3TOTO METOA B MPUKJIAJHBIX IPOrpaMMax.

B nannoii pabore paccmarpuBarotcs Gpynkiuu BIOS mis o0cimykuBaHUs BUIEOCUCTEMBI
KOMIIbIOTEpa, a Takke (QYHKIUM JUis padoTel ¢ KiaBuatypo. llepeuncnum ¢yHkuum,
SIBJIAIOIIMECS IPEIMETOM PAaCCMOTPEHHUs B TabOpaTopHOi paboTe.

Int 10h:

e ¢ynknus 00h - ycTaHOBKA BUICOPEIKUMA,
¢ynkuus 02h - ycraHoBKa MO3UIIUHN Kypcopa;
¢bysakus 03h - cuuThIBaHME MO3UIMU U pa3Mepa Kypcopa;
¢ynkuus 05h - ycraHoBKa BHICOCTPAHUIIBL;
¢ysakus 06h (07h) - mHUIIMATU3aIUS WK TPOKPYTKA OKHA BBEPX (BHU3);
¢ysaknus 08h - areHne cuMBoJa U aTprOyTa B MMO3UIIUU KypCopa;
¢dysakus 09h - 3anmuck cCMMBOJIA M aTPUOYTa B MO3UIIUIO KYpPCOpa;
¢bynkus OAh - 3amuch cHMBOIIA B MTO3UIUIO Kypcopa ¢ TEKYIIUM aTpuOyToMm;
¢bynkius OEh - 3anuck cumMBoIa B pexxuMe TeneTaiina ¢ TeKyIuM aTpudyTom;
¢byukus OFh - monyduts pesxuM auciies;
¢bynakus 1003h - nmepekitoueHne Ha3HaueHUs crapiiero Ourta Oaiita atpubyra:
MepIaHue/IPKOCTh,

e (¢ynkuusa 13h - 3anmch CTPOKH € 33JaHHBIM aTPUOYTOM B PEKHUME TeJeTalIIa.

Int 16h:

e (ynkuus 00h (10h) - ureHne cumMBoOIIa C KIaBHATYPBI C OKHUIAHUEM;
e ¢ynkuusa 01h(11h)- mpoBepka Oydepa Ki1aBuaTypsl Ha HAIMYHE B HEM CUMBOJIA;
e (ynkuus 02h (12h) - momyuenue ¢uraros (pacIMpeHHON ) KIIaBHATYPHI.

2.3.2. lIpsamoe nporpamMupoBaHue Buaeo0ydepa B TEKCTOBOM pesKUMe

CoBpeMeHHbIE BHJICOKOHTPOJUJIEPHl MOJAECP)KUBAIOT PAa3HOOOPA3HbIE TEKCTOBBIE U
rpaduUecKkue peKUMBL. TEKCTOBBIE PEXHMBI pa3IMYalOTCd TI0 pa3peuieHruto  (JUcIo
0TO0Opa’kaeMbIX CUMBOJIOB [0 TOPU30HTANIM M BEPTUKAIN) U I[BETOBOM NMaIUTpe (MOHOXPOMHBIH
nin 16-uBeTHbIN pexxum). /st rpaguueckux pexkMMOB OCHOBHBIM IPU3HAKOM KilacCU(UKAIIK
SBJISICTCSA KOJMYECTBO OJHOBPEMEHHO OTOOPaKaeMbIX 1IBETOB M, COOTBETCTBEHHO, KOJIMYECTBO
OUT BHUIEONAMATH, OTBOAMMOE HA KaXIYI0 TOUYKYy (MHUKCeN) Hu300pakeHus. Paznmuyaror
CIIEAYIOIINE THUIIBI TPahUIECKUX PEKUMOB:

MOHOXPOMHBIH (1-0UTHOE KOJUPOBaHHKE);
16-uBetnbiiit EGA/VGA (4-6uTHOE KOTHPOBaHHE);
256-uBetHbIit SVGA (8-0MTHOE KOIMPOBaHHE);
HiColor (16-6utHoe KoaupoBaHue);

- True Color (24-6utHoe / 32-0MTHOE KOAUPOBAHUE).

Bcé, uro n3o00pakeHO Ha MOHUTOpE - rpaduKa, TEKCT - OJJHOBPEMEHHO NMPHCYTCTBYET B
nmaMsITH, BCTPOCHHOW B Buaeoamantep. s Toro dYroObl H300pa)keHHWE TOSBHUIOCH Ha
MOHHTOPE, OHO JOJKHO OBITh 3alMCaHO B MaMsITh BHI€0aIaNTEPA.

Ha skpane otoGpakaercst BuaeoOydep, COOTBETCTBYIONINN aKTHBHOM cTpaHule. B
TEKCTOBBIX PeKUMAaX IS N300paKeHUs KaXI0ro CUMBOJIa oTBoAuTCs 2 Oaiita: 6aiit ¢ ASCII-
KOJIOM CUMBOJIa U OaiiT ¢ ero arpudyToM. BooOmie npu ¢popmupoBannu n300pakeHus
HEMOCPeACTBEHHO B BuAeo0ydepe, B 06xoxa nmporpamm DOS u BIOS, Bce ympasnsromue KOsl
ASCII TepsitoT cBOM ympasJistonye GyHKIIMN U 0OTOOPa)KatoTCs B BUE COOTBETCTBYIOIIHNX
cumBoIoB. CTpyKkTypa Oaifta aTpuOyToB puBeeHa Ha puc. 2.1.
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Ieer cumaona
Apkocts cuMsona
M epranie cumBonallprocts § oHa

IOser dowa

Puc. 2.1.- Ctpykrypa Gaiita aTpuOyTOB

U3 puc. 2.1 cnenyeT, 4TO KaXKIblii CHMBOJI MOKET IIPUHUMATH JIFOO0H 13 16 BO3MOXKHBIX
I[BETOB, OTPECIIIEMbIX COYeTaHNEeM MIAAIMUX 4-X OuToB. butkl 4-6 Gaiita aTpuOyTOB 3a/1al0T
uBeT (QoHa TOJ JAaHHBIM cHUMBOJIOM. Ilocmegnmii OWT 7, B 3aBHCHMOCTH OT pEXUMa
BUJI€OalanTepa, ONpeaeseT U0 ApKocTh (hoHA MO JTaHHBIM CUMBOJIOM (TOrga (OH Takxke
MOJKET NMPUHUMAThH 16 pa3HBIX IBETOB), MO0 Mepuanue cuMBoiia (ycranasiaubaercs DOS no
YMOJIYaHHUIO).

[Tpu 3arpy3Kke MalIMHbl yCTaHABIMBAETCS CTaHIAPTHASI MAJIUTPA, KOJbI LIBETOB KOTOPOU
npuBeeHsl B Tabn. 2.1. PaccmoTpum HekoTopble npuMepbl. Tak, B pexuMe MepLaHHs
3Ha4YeHHE cTapiero mnoxyodaita arpuOyra 8h oOo3Hauaer He cepwlid (OH, a YEPHBIA NPH
MEpLAIOIIEM CHMBOJIE, I[BET KOTOPOIO MO-IPEXKHEMY OIpelesieTcss MIAAIUM IoiyoaiiTom;

3HaueHue crapmiero mnoiyoaiita OCh - kpacHbli (OH THpU  MEpHAOIIEM CHMBOJIC.
[lepexmtouenue HazHaueHus Outa 7 ocymectBiserca noadynkuueid 03h ¢dynkuum 10h
IIpephIBaHUS int 10h.
Tab6muma 2.1 — Kopl IBETOB CTaHIAPTHOM MAIUTPBI

Kon Lser Kon Liset

Oh YépHblit 8h Cepprit

Ih Cunuit 9h Tony06oii

2h 3enéubrii OAh CanaToBbIit

3h bupro3oBsIit 0Bh CBeT10-0Mpro30BBIi

4h KpacHsrii 0Ch Po3oBbrit

5h ®duoneToBbIit ODh CaeT10-(p1oNIeToBbIH

6h Kopuunessrii OEh Kenrerit

7h benprii OFh SIpko- Oenbrii

JIByx0alTOBBIE KOJBI CHUMBOJIOB 3aIMMCHIBAIOTCS B BUAcOOydep B TOM MOPSIAKE, B KAKOM
OHHU JTOJIKHBI TIOSIBUTHCS HA dKpaHe: nepBble 80*2 GaliT COOTBETCTBYIOT MEPBOM CTPOKE IKpaHa,
BTOpeie 80*2 OaliT - BTOpoit W T.n. [lpm 3TOM mepexoa Ha CIEAYIONIIYIO CTPOKY SKpaHa
OMpeNesieTcsl HEe YNpaBIAIOIIMMU KOJAaMU BO3BpaTa KAapeTKH M IepeBoja CTPOKH, a
pa3MeleHneM Koja B JpyroM Mecte BuaeoOydepa. BrruuciauTh cMelieHne SUEWKU B
KoopauHaTax "crpoka-cronden" (row, clm) MoxHO Tak:

VidAddr= (row* 160) + (clm* 2)

[Ipu OGonbmioM 00bEME BBIBOAMMBIX JaHHBIX, WH(GOPMAIMOHHBIN Kanap (opmupyercs
3apaHee B Oydepe moap30BaTelis, pacioiaraonerocss B CSTMEHTE JaHHBIX MPOTPaMMBI.

2.3.3. IlpepriBanne int 10h. Buneodpynknun BIOS
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®yuxkumusa 00h. YcranoBka Buaeopexuma (tabn. 2.2) Tekymied BUIACOCTPAHHIBI C
OYUCTKOM dKpaHa (Ovlicmpas ouucmika skpauna peanusyemcs @yuxyueti 06h u 07h, noanas
ouucmxka sxpana 00h).

Brsos: AH = 00h,

Al = BuzeopexxuM (Ko pekuma 3a71aércesi B MIaaniux 7 OuTax, ycraHOBKa B 1 crapiiero
OuTa 3ampeniaeT OYNCTKY dKpaHa).

Peructpwt AX, BP, SI, u DI — He UCTIONIBb3YIOTCS B JAHHOW (DYHKITUH.

@®yuxkuus 02h. YcraHoBka no3uuuu Kypcopa.

3anaéT NOJIOKEHHWE Kypcopa Ha 3KpaHEe B TEKCTOBBIX KOOpIMHATaX, C KOTOPBIX B
nanpHelieM OyneT BbIBOAUTHCA TeKcT. OTcuéT HOMepa CTPOKM U CTojOma Benércs Ot
BEpXHETO JIeBOro yria. Kypcop MOXKHO yCTaHOBUTH Kak B TEKCTOBOM, TaK U B rpad)udeckom
pexuMe, 0JJHaKo, B rpaguueckoM pexume Kypcop He BuiaeH. BIOS nonnepxuBaeT 10 BOCbMHU
HE3aBHCHMBIX KYpCOPOB - TI0 OJJHOMY Ha KaXIYIO CTpaHUILy (cM. Ta0u. 2.2) HE3aBUCUMO OT
TOro, Kakas cTpaHuma seisercs aktuBHOH. Dynkmmio 02h BIOS MOXHO HCIOIB30BAaTh B
KoMOuHamu ¢ pyHkuusmu DOS ans opranu3ayy BEIBOAA Ha SKpaH.

Bezos: AH = 02h; BH = nomep crpanunsl (0,1,...7), o6b1uno 0; DH = ctpoka; DL =
cronober.

Peructpet AX, BP, SI u DI — He ucnosnp3yroTcs B 1aHHON (YHKIIHH.

®ynknusa 03h. CunteiBaHuE TO3UIIMU U pazMepa Kypcopa.

BosBpaiaer Tekyime KOOpauHATBl COCTOSHUS Kypcopa Ha BBIOpaHHOM cTpaHuie. ITO
Na€T BO3MOXHOCTb BPEMEHHO MEpeuTH g padoThl Ha JAPYyroe MECTO B3KpaHa, a 3aTeM
BepHyThCcst Ha crapoe Mecto. Pynkiuio 03h BIOS MOXHO HCIOIb30BaTh B KOMOWHALIMHU C
¢bynkuusmu DOS 1 opranuzaiiuy BEIBOJIA HA DKPaH.

BoezoB: AH = 03h, BH = nomep ctpanutisl (0,1,...7), 066140 0.

Bozspar: DH, DL = cTpoka u cronben tekymei no3uuuu kypcopa, CH, CL = nepBas u
MOCIIEAHSS CTPOKH Pa3BEPTKH Kypcopa — pa3Mep Kypcopa.

Peructpet AX, BP, SI u DI — He ucnonp3ytorcsi B JaHHON (YHKIIUH.

@®yukumusa 08h. UYrenwe cumBona u arpulyra B TeKylled MO3UMIUM Kypcopa Ha
BBIOPAHHOW CTpaHUIIE.

Br1zoB: AH = 08h, (yeem) BH = nomep ctpanutsl (0,...,7), 06b14no 0.

Bosspar: AH = arpubyt cumBoina, AL = ASCII-x00 cumBona.

Peructpsl BP, SI u D — He ucnonb3ytoTcst B JaHHOH QyHKIUH.

®yuknusa 09h. 3anucs cuMBoOIa ¢ 33JaHHBIM aTPUOYTOM Ha SKPaH B MO3UIMIO Kypcopa.
JlelicTByeT Kak B TpauueckoM, Tak M B TEKCTOBOM pexumMax. B rpaduueckom pexume
CHUMBOJIbI HE JJOJKHBI IEPEXO/IUTH Ha CIEAYIOLIYIO CTPOKY. Bce koowl 6 AL paccmampusaiomces
KaK CUMBO/IbHble U He YNpasisaiom noaodceHuem Kypcopa. Ilocne evlisoda cumeona Kypcop
cmewaemes Kk caedyroweti nosuyuu @yuxyueti 02h. KodPphuuueHT MOBTOPEHHS MO3BOJISIET
BBIBOJMTh CTPOKM OJMHAKOBBIX CHMBOJIOB. B TEKCTOBOM pEXHME CHMBOJ BBIBOAMUTCS C
ykazaHHbIM B BL arpubyroMm. B rpaduueckom - comepxkumoe BL Biuser Tonbko Ha IBET
CHMBOJIa, HO He Ha QoH noa HuM. ['paduueckoe n3odpakeHue 1MoL 3HAKOMECTOM 3aTHPACTCH.

Brzos: AH =09h, AL = ASCII-x00 cuMBoOIa,

BL — arpuOyT cuMBoOIa (TEKCTOBBIA PEXHM) WM TOJBKO I[BET CUMBOJIA (rpaduuecKuii
PEXUM),

BH = nomep ctpanuisl (0,1,...7), CX= x03pPUIHEeHT TOBTOPEHHSI.

Peructpet AX, BP, SI u DI — He ucnonp3yroTcs B JTaHHON (YHKIINU.

®yukuusa 0Ah. 3anuck cuMBoIa ¢ TEKYIIMM aTpUOYTOM Ha 3KpaH B MO3UIMIO Kypcopa.
OyHKIUS TEHCTBYET KaK B TpadUvecKOM, TaK U B TEKCTOBOM pexkuMax. CHMBOJI MPUHUMAET
aTpuOyT, yCTAaHOBJICHHBIN paHee A 3Toi nos3utmu. Bee ASCII-ko0wl 6 AL paccmampugaromcs
KaK CUMBONbHbIE U He YNpassaom NOLodCeHuem Kypcopa (makoce kak u 8 ¢yuxkyuu 09h).
Ilocne 6vi600a cumsona Kypcop cmewaemcs K cieoyroueti nozuyuu gpynxkyueti 02h.

Br1zoB: AH = 04h, AL = ASCII-x00 cuMBOIIa,

BH = nomep ctpanuisl (0,1,...7), CX = kodhPUIMEHT TOBTOPEHHUSI.
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Peructpsr AX, BP, SI n DI — He ucnomnp3ytorcs B JaHHOU (QyHKIINU.

@®yukuus 0Fh. ITonyuuTs pexum nucruies 1 HoMep TEKYIIEH CTPaHUIbI.

Boos: AH = 0Fh.

Bosspar: AL = pexxum aucruies, AH = mmpuHa 35KpaHa B TEKCTOBOM (opmare

BH =HOMEp aKTMBHOM CTPAaHMUIIBI.

Peructper BP, SI u DI — He ucnonb3yroTcs B JaHHON ()YHKIIUH.

IIpumep. [Iponeaypa ycTaHOBKH MMO3UIIMU Kypcopa Ha TEKYIIEH CTpaHHUIIC.

Bxoxa: dh = ctpoka (0 - 25), dl = cron6err (0 - 79)

Proc SetCursor

;COXpaHUTh PErUCTPHI (IO HEOOXOAMMOCTH )

Mov ah,0Fh

Int 10h

Mov ah,02h

Int 10h

;BOCCTAHOBHTH PETUCTPHI

Endp SetCursor

®ynkuus 10h. [Moadyukuus 03h. [epexntoyenue 6ura "Mepianue/sprocTs'.

Omnpenenser Ha3HAYEHHUE cTapIIero oura 7 arpuOyTa CUMBOJIA: MEPIIAHUE CHUMBOJIA WU
MOBBILLIEHHAS SIPKOCTh (POHA.

Bo3oB: AX= 1003h, BL = Ha3nauenue 7-ro 6ura arpubyTra:

0 - mOBBIIICHHAS IPKOCTH, | - MEpIIAHUE (YCmMaHasIueaemcs o YMOI4aHur0).

@OyHKIUS BO3IEHCTBYET Cpa3y Ha BCE CUMBOJIBI 3KpaHa, Y KOTOPBIX YCTAHOBIICH CTAPIIUiA
out atpubyta (oHa.

®yukmus 13h. 3anuce CTpOKK CUMBOJIOB C 3aJIaHHBIMH aTPUOYTaMH.

3anuchIBaeT CTPOKY B TEKYIIyIO CTpaHUIly BHUacoOydepa, HauWHas C YKa3aHHOU
nozunuu. Koasr ASCII: 07h - 3Bonok, 08h - mar naszan, OAh - mepeBox crpoku, ODh - Bo3Bpar
KapeTKH, paCCMATPUBAIOTCS KaK YIPABJISIONINE, OCTABLHBIC - KAK CHMBOJIbHBIE.

Bo13oB: AH = I3h, AL = pexxuM 3amucu:

1. — arpuOyt cumBona B BL, cTpoka coaep>KUT TOJIBKO KOJIbI CHMBOJIOB, TIOCTIE 3aHCH
Kypcop MPUHUMAET HCXOHOE TTOJI0KEHHUE (T.€. BBIBOJ CIEIYIONIEH CTPOKH, €CITH HE
M3MEHUTH MO3UIUIO KypCcopa, HAUMHACTCS C U3HAYAIbHO YCTAaHOBJICHHOMN MO3UIINN);

2. - ommvaercs oT pexxuma () TeM, 9To MOCe 3auCH Kypcop OCTAaETCs B KOHIIE CTPOKH;

3. - CTpOKa COJIEP>KUT MOTEPEMEHHO KOAbI CUMBOJIOB M aTPHOYTOB (T.€. KaXKABIH CUMBOII
oruckiBaetcs 2 6alitamu — ASClI-kodom u aTpubyTom), Mociie 3amucu Kypcop
MIPUHUMAET UCXOHOE TIOJI0KEHUE;

4. - oTauyaeTcs OT pekuma 2 TeM, YTO 10 OKOHYAHUU BBIBOJIA KYPCOP OCTAETCS B KOHIIE
CTPOKH.

BH = nomep crpanuusi (0,1,.. .7), BL = arpubyTt ans pexxumon O u 1,

CX - nMHa CUMBOJIBHOM CTPOKHM (B JJIMHY BXOJST TOJIBKO KOZBI CHMBOJIOB, HO HE OailThI
aTpuOyTOB),

DX = DH.DL — xoopnauHathsl Kypcopa (CTpoka, cTOJIOel) B MCXOJHOW TOYKE BBIBOJA
CTPOKH Ha 3KpaHe,

ES:BP = anpec Hayasia CTpOKH B TaMSATH.

IIpumep nporpaMMbl HHAMBHIYAJIBHOTO 3aIaHUS.

HapucoBate npssMOyToJIbHUK 3€JE€HOTO0 1IBETa B TIOOOM MecTe SKpaHa

.model small

.stack

100h

VGA_mode equ 13h ; 320x200 256 uBeTHbIi rpaduuecKuil pesxxum

color equ 2 ; mBeT JIMHUI
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x_sise equ 300 ; mupuHa NPSIMOYTOJIbHHUKA B MMUKCENIAX

y_sise equ 100 ; BeIcOTa IPSIMOYTOJILHUKA B TTUKCEIIAX

X_pos equ 10 ; mosio’keHne HUKHETO JIEBOTO YIJIa IPSIMOYTr-Ka
y_pos equ 50

.code

start:

set_mode:

mov ah,00h ; Be30B HyneBoi Gpyukiuu BIOS

mov al, VGA mode ; u naunmanu3anus rpadpuuaeckoro pexxuma
int 10h

set_proc:

mov ah,0Ch ; HacTpoiika mapameTpoB 1ij1s Bbi3oBa pyHkmuu 0Ch
mov al,color

MOV CX,X_pPOosS

mov dx,y_pos

line 1:; —
int 10h

inc cx

cmp cx,(X_pos + X_sise)

jne line_1 ¢
line_2:;

int

int10h

inc dx

cmp dx,(y_pos +y_sise)

jne line_2;

line_3:; o+
int 10h

dec cx

cmp cX,X_pos

jne line_3;
line_4:;

int 10h
dec dx
cmp dx,y_pos
jne line_4
anykey: ; 6J10k OTBEYAIOIINH 32 3aBEPIICHUE TPUITOKEHHS
mov ah,1 ; npu Ha)kaTuM JIFOOO0H KITaBUIIH
int 16h ; Be30B 16h mpepeiBanus BIOS, onpenenenus
jz anykey ; HaTM4YMs BBEICHHOTO CHMBOJIA
int 21h
end start ; 3aBepiieHe mporpaMmbl
2.4. BapuaHThl MHHAUBUAYAJBHOIO 32 JaHHS:
1. PazpaboraTh mporpamMMy pHUCOBAaHHS 3€JIEHOTO TPEYrojbHUKA B JIOOOM MecTe
JKpaHa.
2. Paspabotarh mporpamMmy pUCOBAaHHS KPAaCHOTO MPSMOYTOJIBHOTO TPEYroJIbHUKA
B HIDKHEM TIPaBOM YTITy SKpaHa.
3. Paspabotare mporpamMmy pHUCOBaHHUSI CHHETO paBHOOEAPEHHOTO TPEYrojbHHKA B
BEPXHEM ITPABOM YTITy DKpaHa.
Pazpabotare nporpamMmy prcoBanus 6enoro pom6a B 1I000M MECTe IKpaHa.
Pazpabotarts mporpaMmy prCcOBaHHS KENTOTO KBajpaTa B IIEHTPE dKPaHa.
Pazpabotars nporpamMmy prcoBaHus 0enoii Tpanenuu B JI000M MECTe IKpaHa.

ook~
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7. Paspabotarh mporpamMmy pHCOBaHHs CHHETO INapajuiejorpamma B JIIOOOM MecTe
JKpaHa.
8. Paspabotare mporpammy pHCOBaHHS JBYX JIOObIX OyKB pycckoro andasura B
1r000M MecTe IKpaHa.
Pa3paboTars mporpaMMmy prcOBaHUs KPACHOTO 3aKPAIIEHHOTO KBapaTa B IIEHTPE IKpaHa.

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3aJa4H.
— BriOpatb 1 060cHOBaTE HanboJIee PallMOHATIBHBIN METOJI PEIICHUS 3a/1a4H;
— Pa3paboTarh anroput™ Ass pelieHus 3a1auu.
— Hanucarte u omyiaguTe nporpaMmy.
®opMa npeaocTaBIeHHUA pe3yabTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenkmu:

«OTINYHO» - TEOPETHUYECKOE COJAEpKaHHe Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOeos,
yMeHUs c(pOPMUPOBAHBI, BCE MPETyCMOTPEHHbIE MPOrpaMMoi yueOHbIE 3a7aHUsl BBIIIOJIHEHBI,
KAaueCTBO HX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0po1Io» - TEOPETUUECKOE COJepKaHUE Kypca OCBOCHO HOJHOCThIO, 6€3 ImpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTAaTOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi
y4eOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JaHUH BBITIOJIHEHBI C OIIMOKAMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp)KaHHE Kypca OCBOEHO YaCTHYHO, HO
po6esbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIEe YMEHHS! paOOThl ¢ OCBOSHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTPaMMOM
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coleprKat
OIIHOKH.

«HeynoBneTBOpUTEIbHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOX01MMbIEe
yMeHHUs He ¢(hOpMHUPOBaHbI, BBIMOIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT TpyOble OIINOKH.
JlabopaTopHoe 3ansitue Ne22. Pazpa0doTka My IbTHMEANHHOT0 NPHUJI0KEHUS

Hean padoTbI:
- HpI/I06p6TeHI/Ie HAaBBIKOB BBIITOJIHCHUA onepaum}i B pa3JIMYHbIX CUCTEMAX CHUCIICHUA.
Borinoainus padorty, Bel Oynere:
ymemb:
— V2. Co3gaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTAEIbHBII MOIYJIb.

—  VY1.0cymecTBasaTh pa3padoTKy KoJa IpOrpaMMHOIO MOJIYJIS Ha SI3bIKaX HU3KOI'O YPOBHS U
BBICOKOT'O YPOBHEH;

— V3. BoIIONHATh OTIAAKY U TECTUPOBAHUE NTPOrPaMMbl Ha YPOBHE MOZYJIS.
—  Y6. OdopMiATh JOKYMEHTALMIO Ha IPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAJIBHBIE CPEJICTBA OTIAKH IPOrPAMMHOIO 00ECTICUEHUS.

MarepunanbHoe obecrnieyeHue:
— MyneTuMenuiiHbIe  CPEACTBA  XPAaHEHWs, Iepeladyd W MPEJCTaBICHUS

nH(pOpMaLIHU.
3ananue

HpOFpaMMBI, KOTOPLIC ITO3BOJIAKOT OG’BCI{I/IHI/ITL OTACIIbHBIC KYCOYKM B CIOHUHOC
3aKOHYCHHOC L CJI0€ MYJIIBTUMEANA-TIPHUIIOKCHUC, MOKHO YCJIIOBHO PasAaCiIUuTb Ha TPU I'PYIIIIBL:

CIICIUAJIM3UPOBAHHBIC porpamMmel, npeaHa3HAaYCHHBIC JJI GLICTPOf/'I
IMOATOTOBKH ONPECACIICHHBIX TUIIOB MyHBTI/IMeI(Ha-HpI/IHO)KeHI/Iﬁ;
ABTOPCKUEC MHCTPYMCHTAJILHBIC CPCACTBA MYJIbTUMCIHUA,
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A3BIKU IIPOrPaMMUPOBAHMUS.

I'pannna Mexay 3THMH TpeMs TUIIAMU IPOTPaMM IIOCTEIIEHHO Pa3MBIBAETCs, HO BCE XKE
JOCTaTOYHO 3aMeTHa. {1 co3maHus mpe3eHTauuil 1 myoaukanuii B MIHTepHET UCTIONb3yeTcs
nepeas rpynna mporpamm. Jlins pa3paboTku ApyruxX BUAOB MyJbTUMEIUA IPOJYKTOB
BO3MOJKHBI BTOPOH U TPETUH BApUAHTHI.

ABTOpPCKHE HHCTPYMEHTAJIbHBIE CPEACTBA MYJIBTHMEAHA 3aHUMAIOT MECTO MEXAY
IIporpaMMaMu MYJIbTHUMEIUA-TIPE3EHTALUN U SA3bIKAaMU IpPOrpaMMHUpOBaHus. [leneHue mMexay
[porpaMMaMy MYJIbTUMEIUA-TIPE3CHTAUUNA U aBTOPCKUMHM HHCTPYMEHTAIbHBIMH CpPEICTBAMHU
JOCTaTOYHO ycIoBHOE. B 001ieM, MOXKHO cKa3aTh, 4TO MEPBbIE OPUEHTHPOBAHBI B OCHOBHOM Ha
nepenavdy uHGOpMaluy B OJHOM HalpaBlieHUH (OT KOMIIbIOTEPA K MOJIb30BATENI0), a BTOPhIE
CIIyKaT IJI CO3JAaHMsS MPOrPAMMHBIX IPOIAYKTOB C BBICOKOM CTENEHBI) B3aMMOJCHCTBHS C
10JIb30BATEJIEM.

Hcnonb30BaHWe aBTOPCKHX CPEICTB JaeT JKOHOMHUIO CPEACTB M BpPEMEHH, HO
¢ dekTuBHOCT, PabOTHl mporpammbl  Oyner Hike. lIporpammupoBanue —  Oonee
JOPOTOCTOSIIIIAA ¥ TPYAOEMKHIA MyTh, HO OH JaeT OOJIbIIE BO3MOXHOCTEH pean3aliii UIcH
aBTOpa. ABTOPCKHE CUCTEMBI MPEJIAraloT CPpeay IpOrpaMMUPOBAHUS Ha S3bIKE CIICHAPHEB IS
pa3paboTKH MOJIb30BATEIBCKOT0 HHTEpQeiica. OT HACTOSIIUX SA3BIKOB MPOTPAMMHUPOBAHUS UX
OTJIMYAIOT OTPAHUYCHHBIC BO3MOXXHOCTH. BMecTe ¢ Tem, B MoOCleIHEe BpeMs MOSIBUIIOCH
JOCTaTOYHO MHOTO CHCTEM, B KOTOPBIX MPOTPAMMHpPOBAHUE, IYCTh JaXXe Ha
CTCIUAIM3UPOBAHHOM, HO BCE K€ SI3bIKE MPOTrPAMMHUPOBAHMUS, HE SBISIETCS O0SI3aTCIbHBIM, a
CIIY)KHT JIOTIOJTHCHHEM K BO3MOXKHOCTSM TIPOrpaMM CO3/4aTh TPUIOKCHHE HA 3KpaHe
KOMIIbIOTepa. TaKuMK BO3MOKHOCTSIMHU 00JIaZIal0T U COBPEMEHHBIE SI3bIKH IIPOTPaMMHUPOBAHUS,
B HHUX JIOOABJIIFOTCSI Pa3IMYHBIC MacTepa Ui OBICTPOTO CO3JIaHUS MPWIOKCHHMA, B 3a1ady
KOTOPBIX BXOJMT IOCTPOCHUE MCXOJHOTO TEKCTa MPOrPaMMbl Ha SI3bIKE MPOTPAMMHUPOBAHHS
OCJIe BBOJIA MOJIB30BATEIIEM HCXOIHOW HH(OPMAIIMK O BHEIITHEM BUJIE MPUIIOKCHHSL.

Takum obOpazom, 3amada BbIOOpa HEOOXOJMMOIO CpPEACTBa Pa3padOTKU MyJIbTHMEIna-
MPWJIOXKEHUS HE TaK IPOCTa, KaK Ka)KETCS Ha NEpPBbIN B3IVIAJ, U YHUBEPCAJIBHOTO PEIICHHUS,
TOJHOTO Ha BCE Cllydan KU3HU, HE NMEET.

Jst pa3paboTKu MyIbTUMEIUA-TIPOYKTa HEOOXOIMM Ha0Op TEXHUUYECKHX CPEACTB,
COOTBETCTBYIOIINN HEOONBIIION MyTbTUMEIUA-CTYANH, B TOM YHUCIIE:

MYJIbTUMEIUNHBIN KOMIIBIOTED;

I[BETHOM CKaHep, Jyyllle MJIAaHIIETHbIH, U HE00X0AUMOe sl CKaHUPOBAHMS
M300pakeHUI MPOrpaMMHOE 00ECTICUCHNUE;

3aMMCHIBAIOLINN HAKOMUTEIh HA KOMIIAKT-/IUCKAaX;

BUJIEOTIIaTa 151 OLM(PPOBKU BUAEO (€CIU €€ HET, 3aIUCh U OLIU(PPOBKY MOKHO
3aKa3ath).

IHopsiAoK BbINOJIHEHUS PA0OTHI

— CocTaBUTh MAaTEMaTHIECKYIO MOJIEIb 3a/1a4H.
Bri6pats 1 060cHOBaTH HaMOOJIEE PAIIMOHATBLHBIN METOT PEIICHUSI 3a1a4H;

— Pa3pabotaTh anroputm s pemeHust 3a1a9u.

— Hanucarp 1 0T1aaUTh IpOrpamMmy.
dopma npeaocTaBieHus pe3yJibTaTa

— baok — cxema.

— Koxa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHYECKOE COJIepKaHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOenoB,

yMeHUs cPOpPMUPOBAHBI, BCE MPEAYCMOTPEHHBIEC MTPOTpaMMOil yueOHBIE 3aaHUs BBITIOJTHEHBI,
KayeCTBO UX BBIIOJIHCHHS OLICHEHO BBICOKO.
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—«XO0poIIo» - TEOPETUIECKOE COACpXKaHUE Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOeroB,
HEKOTOphle yMEHHsS C(HOPMUPOBAHBI HENOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoin
yueOHbIC 3aJaHUS BBIIIOJIHCHBI, HEKOTOPBIC BHU/IbI 33/IaHUH BBIMIOJTHEHBI C OIIMOKAMHU.

—«Y IOBIETBOPUTENIBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOyueHusi y4eOHBIX 3aJaHUll BBINOJIHEHO, HEKOTOPHIE W3 BBIINOJIHEHHBIX 3a/laHui CcoJllepiKar
OIIHUOKHU.

«HeynoBneTBOpUTENBHOY» - TEOPETUUECKOE CO/IepKAHKIE Kypca He OCBOEHO,

He00X0IMMBbIC YMEHHSI He C(HOPMUPOBAHEI, BHITTOJIHEHHBIC YIeOHBIC 3aJaHUs COJIePIKAT
rpyOBI€ OITHOKH.
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