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1 BBEAEHUE

BaxHyl0 YacTb TEOpPEeTHYECKOM MU MpOo(eCcCHOHATBHON MPAKTHYECKONW IOATOTOBKH
00y4aroIuXcsi COCTABIIAIOT TaOOPATOPHBIE 3aHATHSI.

CoctaB u coaepxaHue Ja0OpAaTOPHBIX 3aHATUN HAMpaBlIEHbl Ha peaTU3aIUIo
neiictByromux ¢eaepanbHbIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB CPEIHETO
npodeccnoHabHOTO 00pa30BaHMUS.

Benymieit auaakTHueckodl 1enbi0 Ja0OpaTOpHBIX 3aHATUH sBIsSeTCS (HOpMHUpPOBaHHE
npoEeCCUOHATIBHBIX TMPAKTUYECKUX YMEHHH (YMEHHMU BBINOJIHATH OIpEesIeHHbIE JeHCTBUS,
orepalu, HeoOX0IMMBbIE B MOCIIEAYIONIEM B TPO(eCcCHOHATBHOM IeATENbHOCTH) UIN Y4eOHBIX
MPAaKTUYECKNX yYMEHUH (YMEHHMH pemarh 3a/Ja4d 10 MaTeMaTHKe, (Qu3uKe, HHpOopMaTHKE U
Ip.), HEOOXOAMMBIX B TTOCIICYIOIIEH yUeOHOM NeITeIbHOCTH.

Benymieii nunakTiuueckoi 1ebio 1a00paTOPHBIX 3aHATUN SBISETCS SKCIEPUMEHTAIBHOE
MOATBEPK/IEHUE M TMPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX TIOJOKEHHH (3aKOHOB,
3aBUCUMOCTEH).

B cootBerctBUM ¢ paboueilt mporpammoil mnpodeccuonanbHoro Mmoayns [IM.01
«Pa3paboTka Moyl mporpaMMHOT0 00eCTICYeHUS A1 KOMIbIOTEpHBIX cuctem», MJIK 01.01
Pa3pabotka mporpammubix moayneit; MJIK.01.02 Tlonnepxka 1 TeCTUpOBAHUE NMPOTPAMMHBIX
monyneid; MJIK. 01.03 Paspaborka moOuibHbIX npuioxenuit u MJK. 01.04 Cucremnoe
MPOrpaMMHUPOBAHUE TPEIYCMOTPEHO TMpoBelAeHUEe JabopaTopHbIX 3aHsATUH. B pamkax
712a00paTOPHOTO 3aHATHS 00YJAIOLIHECs MOTYT BBIMIOJIHSATH OJIHY MM HECKOJIBKO JIAOOPaTOPHBIX
pador.

B pe3ynbpTrare ux BhIMOIHEHUS, 00 YHAIOITUICS JOJIKEH:

ymemp:

— V1. ocymecTBiATh pa3pabOTKy KO/a MPOTPAMMHOI0 MOYJISl Ha sI3bIKaxX
HU3KOT'O U BEICOKOTO YPOBHEH;

— V2. co3maBarh NporpaMMy 1o pa3padOoTaHHOMY aJIrOPUTMY KaK OTIEJIbHbII
MOJ1YJIb;

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

— VY4, ocymecTBisTh pa3pabOTKy KOJa MPOTPAMMHOTO MOJTYJISi Ha COBPEMEHHBIX
sI3pIKaxX MPOrpaMMHUPOBAHUS;

— V5. yMeTh BBINOJIHATH ONTUMU3ALUIO U PEPAKTOPUHT TPOrPaMMHOTO KOJIa;

— V6. 0popMIATh TOKYMEHTALIMIO Ha IPOrPaMMHBIE CPEJICTBA;

— VY7. ¢dopmupoBaTh anropuTMbl pa3pabOTKH MHPOTpaMMHBIX MOIyJeH B
COOTBETCTBUH C TEXHUUECKUM 3aJaHUEM;

— V8. nOpuUMEHATh UHCTPYMEHTAJIbHBIE CpPEJICTBAa OTIAAKH MPOTPAMMHOIO
o0OecIeueHus;

— V¥Y9. paboTtaTh ¢ CUCTEMOI KOHTPOJISI BEPCHil.

Coneprkanue 1a00paTOPHBIX pabOT OPUEHTHUPOBAHO HA MOATOTOBKY CTYJIEHTOB K OCBOEHMIO
Npo(heCCUOHATIBHOTO MO/l OCHOBHOM NpO(ecCHOHATbHOM 00pa30oBaTeNbHOM MpOorpaMMbl IO
CIIELMAITLHOCTY U OBJIAJICHUIO TPOPECCHOHAIBHBIMA KOMIIETEHIMSIMU:

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

1K 1.2. PazpabaTbIBaTh NPOrpaMMHBIE MOYJIM B COOTBETCTBHU C TEXHHUUECKUM 3a/IlaHUEM;

[IK.1.3. BpImoaHATH OTHaAKy MNPOTPAMMHBIX  MOXYJIEHM 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. Pa3paGaTteiBaTh MOIyAU MPOTrpaMMHOr0 oOecnedeHus MAJIsi MOOMJIBHBIX
w1athopm.



A Taroke GOpMHUPOBAHUIO OOLTMX KOMITETCHIIUIA:

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

OK 02 Hcnonp30oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHAIW3a W HMHTEPIpETaluu
nHpopManuu U WHPOPMAIMOHHBIC TEXHOJOTHH JUIS BBITIOJHEHUS 3a1a4 MpodhecCHOoHATbHOM
NeSITeNIbHOCTH

OK 03 TIlnanupoBaTh ¥  pealM30BBIBATH COOCTBEHHOE NPOPECCHOHATBHOE H
JUYHOCTHOE pa3BUTHE, MPEINPUHUMATEIbCKYIO JESATeNIbHOCTh B MpodeccuoHalbHOM cdepe,
MCIOJIb30BaTh 3HAHUS 10 (PMHAHCOBOW IPAMOTHOCTH B PA3IMYHBIX JKU3HEHHBIX CUTYAIUSIX

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

OK 05 OcymecTBisITh YCTHYIO U NHCbMEHHYI0 KOMMYHUKALMIO Ha FOCYJapCTBEHHOM
s3bike  Poccuiickoit denepaniuid ¢ y4eTOM OCOOCHHOCTEH COLMAIBHOTO M KYJBTYPHOTO
KOHTEKCTA.

OK 06 IlposiBiaTh  rpakAaHCKO-MATPUOTHYECKYIO  IMO3UIUI0,  JEMOHCTPUPOBATH
OCO3HAaHHOE TIOBEJICHUE HAa OCHOBE TPAIWIIMOHHBIX OOIEYEIOBEYECKUX IIEHHOCTEH, B TOM
YyCclie C Y4YEeTOM TapMOHHU3ALMU MEXHAIMOHAIBHBIX M MEXPEITUTHO3HBIX OTHOUICHHIH,
MIPUMEHATH CTaHIAPThI AHTUKOPPYIIIUOHHOTO TTOBEACHHUSI.

OK 07 ConeiicTBOBaTh COXPaHEHHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepeskeHuto,
MPUMCHSITh 3HAHUS 00 W3MEHCHHMM KJIMMaTa, MPUHIUIBI OEpeKIMBOrO TPOU3BOICTBA,
3¢ (}HeKTHUBHO AEMCTBOBATH B YPE3BHIYAMHBIX CUTYAIIHSIX.

OK 09 TIlomb3oBaThcsi MPO(ECCHOHATBHON JOKyMEHTAMeH Ha TOCYAAPCTBEHHOM H
WHOCTPAHHOM SI3BIKAX.

Brinosinenue o0y4Jaronmxcs MPAKTUYECKHUX 71a00paTOPHBIX pabort o
npodeccuonansuomy mMoaymwo I[IM.01 «Pa3paboTka Momyneil mporpaMMHOrO oOecredeHUs
uist komnbloTepHbIx cuctem», MJIK 01.01 Pazpabotka mporpammubix moayneit; M/K.01.02
[Tonnepxkka u tectupoBanue nporpammusix moxyneit; MK, 01.03 PazpaboTka MOOMIBHBIX
npunoxxkennit 1 MJIK. 01.04 CuctemHOe mporpaMMHpPOBaHKUE HAMPABIICHO Ha!

- 000011eHNe, cucTeMaTu3alnio, yriyOneHue, 3aKpenieHne, pa3BUTHE U JIeTATU3ALUI0
MOJTYYEHHBIX TEOPETUUECKUX 3HAHUHM 1O KOHKPETHBIM TeMaM Y4eOHOU JUCITUTIINHBI;

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

- pa3BUTHE MHTEJUIEKTYAJIbHBIX YMEHUH y OyIylIMX CHEIHaTUCTOB: AHATUTHUYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPAOOTKY MPH PELICHUH TOCTABICHHBIX 33724 MPOPECCUOHATBHO 3HAUUMBIX KaueCTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI MHUIIMATHUBA.

JlaGopatopHble 3aHSTUSI TIPOBOJITCS B paMKaX COOTBETCTBYIOIIEH TEMbI, IMOCIE OCBOCHHS
JTMIAKTUUECKUX €MHUIL, KOTOpble OOECIeuMBalOT HAlM4YMe 3HAaHWM, HEOOXOIMMBIX Ul €e
BBITOJIHEHHUS.



2METOAUYECKHUE YKA3ZAHUSA

M/IK.01.01 Pa3padoTka nporpaMMHBIX MOAYyJIeil
Tema:1.1.2 CTpyKTypHOE NPOrPpaAaMMHpPOBaHUE
JlabopaTopHnoe 3ansiTue Ne 1 OneHka cJI0KHOCTH AJJTOPUTMOB COPTHPOBKH.

Hean pa6oTbI:
—  HayuyuThCcs (QOPMHUPOBATH AITOPUTMBI Pa3pabOTKHM NPOrpaMMHBIX MOIyJeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
—  pa3pabaTbiBaTh MPOrpaMMHbIE MOAYJIH B COOTBETCTBUU C TEXHUYECKUM 3aaHUEM;

Bbinosinus patdoty, Bel Oyaere:
ymemop:

— V1. OcymecTBiaTe pa3pabOTKy KOIa MPOTPAMMHOTO MOIYJS Ha S3bIKaX HU3KOTO M
BBICOKOT'O YPOBHEH;

— Y7. ®opMHupoOBaTh AITOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOIYJICH B COOTBETCTBUU C
TEXHUYECKUM 33JaHHEM.

— 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. Iloacuer onepanuii. Kinaccbl BXOAHBIX JAHHBIX
OnHuM U3 cnocoOOB OLIEHKM TpyaoeMKocTH (T N ) sBiseTcss nodcuem KoIuuecmed
8bINOIHAEMBIX onepayuil. PacCMOTpUM B KauecTBE MpUMeEpa aJrOPUTM MOMCKAa MUHUMAIbHOTO
2JIEMEHTA MacCHBa.
HayaJo; MOMCK MUHUMAJIBHOTO AJIEMEHTAa MaccuBa array U3 N 3J1eMEeHTOB
min ;= array[1]
JUTst 1 0T 2 10 N BBITIONHSAT:
ecnu array[i] < min
min := array[i]
. KOHeIl; BEpHYTh min
[Ipu BBITIOJIHEHUU 3TOTO AIrOpUTMa OyJIeT BBIIIOJIHEHA:

1. N — 1 onepanus nprcBavBaHUs CUCTUYUKY LIUKJIA 1 HOBOTO 3HAUCHMUS;

2. N — 1 onepanus cpaBHEHHUs CUETUYMKA CO 3HAaUeHUuEM N;

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

4. ot 1 no N onepauuii npucBauBaHus 3HAYEHUS TEPEeMEHHON min.
TouHoe KonMyecTBO omnepanuii 6yAaeT 3aBUCeTh OT 00padaThIBAEMbIX JAHHBIX, TOITOMY HMEET
CMBICJI TOBOPUTH O HAWJTy4dllIEM, HAUXY/IIIEM U cpeHeM ciaydasx. [Ipu aToM xyamemy cinydaro
BCer/ia yjaemnsiercss 0coboe BHUMaHUeE, B TOM YUCIIE TIOTOMY, YTO «IUIOXHE» JaHHbIE MOTYT OBITh
HaMEPEHHO MOJaHbl Ha BXOJ] 3JI0yMbIIIJIEHHUKOM.
[TonsiTue cpeonezo cayuas NCIOAB3YyETCs ISl OLIEHKU MTOBE/ICHUS aIrOpUTMa C pacueToM Ha To,
YTO HaOOPBI TaHHBIX PaBHOBEPOSATHBI. OJJHAKO, TaKask OLIEHKA JJOCTaTOYHO CII0XKHA!

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

1151 1I000r0 Habopa JaHHBIX OJHOM IPYIIIBI OIMHAKOBA;
2. WCXOAs W3 JOJHM HAaOOPOB JaHHBIX TPYMITBI B OOIIEM 4Yuciie HAOOpPOB, PACCUUTHIBACTCS
BEPOSATHOCTD IS KaX10u rpymisl (P 1 );
3. OLIGHKA CPEIHEro ciydasi Beraucisiercs mo gopmyne: ». i=1mpi-ti

ocoarwnE



2. AaroputMm my3sipbKoBO#i copTtupoBkHu (bubble sort) ucrnonb3yeT Ba BIOXEHHBIX
nukia. Bo BHYTpeHHEM IMOCIIEOBATEIbHO CPaBHUBAIOTCA Mapbl AJIIEMEHTOB M €CIIU
OKa3bIBACTCS, YTO ODJIEMEHTHI CTOST B HEMPABUIBLHOM TMOPSJAKE — BBITOJIHSICTCS
nepecTaHoBKa. BHEMHUN UK BBIMOIHSETCS 0 TEX IOp, [MOKa B MacCUBE Haiinercs
XOTh OJIHA I1apa dJICMEHTOB, HApYIIAIOMUX TpeOyeMbli HOPAIOK.
Hayalo; My3bIpbKOBasi COPTUPOBKA MaccuBa array u3 N 3JIeMEHTOB
nPairs := N; KOIM4eCTBO Tap IEMEHTOB
hasSwapped := false; moka yTo HM 0JJHA TTapa HE HAPYIIUJIA 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 epecTaHOBKA
nPairs := nPairs - 1; HauOOoJIBIIHIA SIEMEHT T'APAHTUPOBAHHO TTOMEIIICH B KOHEI]
eciu hasSwapped = true - To nepeiitu Ha 11.3

10 KOHEII; MACCHB array OTCOPTUPOBaH
TpynoemMkocTh GyHKIIMM Swap HE 3aBUCHUT OT KOJIMYECTBA IJIEMEHTOB B MAacCCHBE, MOATOMY
olleHUBaeTcs Kak | swap=0(l). B pe3ynbrare BbIIOJHEHUS BHYTPEHHEIO IMKIIA,
HauOOJBIINNA PJIEMEHT CMEIIAETCs B KOHEIl MacCHBa HEYMOPSI0YEHHOIN 4acTH, MOATOMY 4epes
N Takux BBI30BOB MacCHMB B JIOOOM Cilydae OKaKETCS OTCOPTHUpOBaH. Eciam ke MaccuB
OTCOPTHUPOBAH, TO BHYTPEHHUHN IIUKJ Oy/I€T BBINOIHEH JUIIb OJUH Pa3.

CoNOR~wNE

IMopsiTok BBITIOJIHEHHSI PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.
Bri6pats 1 000cHOBaTH HanboJIee PAIMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
- PazpaboTaTh anropuTm Ijs peiieHus 3a1a4H.
- Hamnucars u oTnaauts nporpammy.
dopma npeaocTaBiIeHus pe3ybTaTa
— OJIOK — cxeMma.
— KOJ IPOTPaMMBI.
Kputepun ouenku:

«OTIANYHO» - TEOPETHYECKOE COJIep’KaHHWe Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpoOenos,
yMeHUs cPOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TPOTrpaMMOil yueOHbIC 3a/1aHUS BHITIOJHEHBI,
Ka4yeCTBO UX BBLITTOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0poII0» - TEOPETHUYECKOE COACpPIKAHUE Kypca OCBOEHO TMOJHOCTHIO, 0e3 mpoOesoB,
HEKOTOpbIE yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOrPaMMON
yueOHbIe 3a]JaHHs BBITIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIMOJHEHBI C OIUOKaMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMBIE YMEHHUs paObOThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON
oOyueHHUs: y4eOHBIX 3aJaHUI BBHITIOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3aJlaHUN COJIepiKaT
OIITNOKH.

—«HeynoBineTBOpUTENbHO» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He cDOPMHUPOBAHBI, BEITIOJTHEHHBIC yUeOHbBIE 3aJaHUs COJIEpIKAT TpyObIe
OIITNOKH.

JlaGoparopHoe 3ansTHe Ne 2 OueHKa CJI0KHOCTH AJTOPUTMOB MOUCKA.
Hean padorsr:
- Hayuutbcs QopmupoBaTh anroputMmbl pa3paboTKH MPOTPaMMHBIX MOAYyJIEeH B
COOTBETCTBHUU C TCXHUUYCCKUM 3aJaHUECM,
- Beinonnate OTJIAIKy IIPOrpaMMHBIX MozyJen c HCII0JIb30BaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHLIX CPEICTB;
—  BbINOAHATH TECTUPOBAaHKE IPOrPAMMHBIX MOYJIEH;
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- OcymiecTBiATh pehakTOPUHT U ONTHUMHU3ALKUIO IPOTPAMMHOTO KOJA.

Boinosinus pabdoty, Bel Oyaere:
ymemop:

— V1. OcymecTBiaTh pa3paboTKy KoJa MPOTPAMMHOTO MOIYJS Ha SI3BIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;

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

—  ¥Y6. ObopMIsaTh JOKYMEHTAIMIO HAa IPOTPAMMHEIE CPE/ICTBA;

— ¥2. CozgaBaTh nporpaMmy 110 pa3paboTaHHOMY aJITOPUTMY KaK OTJEIbHBIA MOIYIIb.

MarepuasibHoe o0ecnieyeHue:

— MynbTuMenuiiHbIE  CpPEeACTBAa  XpaHEHUs, INepefJaud U IPEJICTaBJICHUS

nHpopMaIuu.
3aganue:

1. AAropuTM JIMHEHHOT0 MONCKA
Jluneinbrit mouck (Linear search) (ITocimenoBarensHbIN MOKUCK, MTOJHBIN Iepedop, OpyTdopc)
[TocnenoBarenpbHBIE MPOCMOTP KaXAOTO 3JEMEHTa IOCIEI0BAaTEIbHOCTH, MOKa HE HalJeH
HYXHBII. BBITIONHSACTCS 32 O/IMH MPOXOJI IIMKJIIA, CIIOKHOCTh, cCOOTBeTCTBEHHO — O(N).
JlBonunslii mouck (Binary search) (bunapHbIii TOUCK, METO AETCHUS MIOIOJIAM)
[Touck amemeHTa B OTCOPTUPOBAHHOM MAaCCHUBE.
CyTb anroputma — nocieA0BaTeIbHbIE 3aPOCHI C MPEAIAraéMbIM BEPOSITHBIM OTBETOM. OTBET
Ha 3allpoC MOKET OBITh «HY)KHBIH 3JIEMEHT MEHbINE», «HY>KHBIH JE€MEHT OOJBIIE» WIH «3TO
oreeT!». IlepBbIM mpeanaraercs cepeAUHHBIM 37eMEeHT MaccuBa. Ilocne momydeHus orBera
QITOPUTM OTOpAChIBaeT MOJOBUHY MAacCHBa, COJAEPXKAILIYI) HEMOAXOASIINE 3HA4YCHHs, U
HA4YMHAET OMCK HA OCTABILIEHCS TIOJIOBUHE.
Tponunsiit mouck (Ternary search) (TepHapHbIit TOKCK)
Hcnonp3yercs s moucka MakcuMyma (yHKIMM, KOTOpash CTPOro BO3pacTaer, 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 (YHKIHUS NpUHUMAEeT MeHbllee 3HaueHue. KpailHsas Tpers,
oThensieMas TOM TOYKOW, OTOpachIBaeTCs, W TOUCK MPOJOIIKAETCS HA JABYX OCTaBIIMXCS
TpETSX.
B cooTBETCTBUM € 3TUM aJrOPUTMOM 3TaJIOHHBII MAacCUB POCMATPUBAETCS MOCIEN0BATEIBHO
OT TEepPBOro JI0 MOCHeAHero aieMeHTa. Haubosee clnokHBIM, Kak YK€ OTMEYaloCh, SBISETCS
Clly4aii, KOTJla apryMeHTa (KJro4a) HeT B Tabnuile (He HaleH).
YTOuHEHHBIN aNropuT™M OyIET TaKUM.
1. BBecTr nCX0MHBIN MaccuB (KITFOUCH).
2. BBINIOTHATH
2. 1. BBecTH apryMeHT noucka (1ejioe 4ucio);
2. 2. Ecnu aprymMeHT noucka 0osibllie WK paBeH HyJIIo,
2.2.1. Pesynbrar (HOMep B MaccuBe, num) = - 1 (He Hali[ieH, TaKOro 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 noq HomepoM numy. [loka OyaeT apryMeHT noucka OoJiblile WK paBeH HYIIO.
3. 3aKOHYUT.

OCHOBHOW HEIOCTaTOK aJrOpUTMa JMHEHHOro Moucka — Ooibinoe BpeMs. OH mpenmnosaraer
ucnosb3oBanue oneparopa For B mynkre 2.2.2.
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IIpu stom BCEI'JIA BbINOJIHAETCS POBHO N ONEpallMii CpaBHEHWS, HE 3aBUCUMO OT TOTO,
HalieH ko4 win HeT. [Iporpamma, oOHapyKHB apryMeHT B Hauajie MacCcuBa, MIPOJOJIKAET €ro
MPOCMOTP 10 KOHIA, T.€. BBHINOJHAET Oecroiie3Hyo paboTy. Bpems momcka MOXXeT OBITH
CYLIECTBEHHO COKpAIEHO, eciu 00ecrneuyuTh €ro npekpaiieHue, Korjaa kiou HaigeH. [lpu
PaBHOMEPHOM pACIpEICICHUN SJIEMEHTOB B Ta0JUIE 3TAIOHOB (KIIOYEW) CpeaHee BpeMms
MOMCKA MOXET CTaTh MPONOPIMOHATIBLHBIM BEJIMUMHE N / 2.

DTOro MOXXHO J1I0CTHYb, U3MEHUB MYHKT 2.2 B PACCMOTPEHHOM BBIIIIE€ AITOPUTME CIEAYIOLIUM
obOpazom.

YckopeHue TMHEUHOro MoucKa

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. HavyanpHeli naaekc, i=0;

2.2.3. Iloka (num=-1) u (i<=n — [nuHBI.MacCUBA)

a) Ecnu aprymenT noucka = kito4[i], Homep B MaccuBe (hum) = 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 U PaBEeH HYIIIO.

TpynoeMKocTb (BpeMeHHasi CJI0KHOCTb) aJrOpuTMa JIMHEHHOIO MOMCKA ONPEeNseTCs YUCIOM
orepaluil CpaBHEHUS, BBIMOIHIEMbIX NP IPOCMOTPE TAOIMIIBI ATAIOHOB. B myumiem cioyyae
KOJINYECTBO TAKUX OIepaluii paBHO 1, B Xy/IIeM —n, a B CPE/IHEM, €CIIM BO3MOKHbIE 3HAUCHUS
KITIOYel PaBHOBEPOSTHEL, - n / 2. Takum 0O6pa3zom, acuMrtorndeckas onenka O(n) = n.

Ilopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BriOpatb 1 060cHOBaTH HanboJee palMOHATBHBINA METO]T PEIIeHUs 33/1a4H;
- Pa3paborate anropuT™ A penieHus 3a1a4u.
- Hamnmcars u oTnaguts nporpammy.

®opma npeaocTaBIeHHs pe3yabTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep’KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
yMEHHsSI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE POrpaMMoOiil yueOHbIE 3a/laHUSI BHINIOJIHEHBDI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOEe COAepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 MmpoOesoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HENIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 33 JaHUI BBIMOJIHEHBI C OIINOKaAMH.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJuMble YMEHHs paboThl C OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPbIE M3 BBIIOJIHEHHBIX 3aJlaHUi cojaepiKar
OLIMOKH.

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

JlabopaTopHoe 3ansitne Ne 3 OeHKa CJI0KHOCTH PeKYPCHBHBIX aJITOPUTMOB.

Lean padoThi:
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—  Hayuutbcs ¢opmupoBaTh adropuTMbl pa3pabOTKM MPOTPaMMHBIX MOAyJed B
COOTBETCTBUU C TEXHHUUYECKHUM 33JJaHUEM;

BoinonusaTe OTIAAKY IIPOrpPaMMHBIX MoayJen c HCII0JIb30BAHUEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
—  BpImoaHATE TecTUpOBaHUE NPOrPAMMHBIX MOAYIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMH3AIIIO IPOTPAMMHOTO KOJIa.

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 33JaHHEM.

— V6. OhopMiATs JOKYMEHTAIMIO Ha IPOrPaMMHBIE CPE/ICTBA;

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

MarepunanbHoe obecrieyeHue:
— MynbTUMenuiiHbIE  CpelCTBa  XpaHEHUs, INepefJaud W IPeICTaBICHUS
nHpopMaIuu.
3aganue:

— CozpaliTe MmporpaMMbl, Ppeaau3yIIIUEe PEKYPCUBHBIA M WUTEPATUBHBIA aAITOPUTMBI
BbIuncieHus n-ro yncina Oubonauyn. CpaBHuTe Bpems uX paboThl Wi n = 5, 25, 45,
65, 85, 100. Ytobs! nzbexats nepenosnenus, i n < 100 ucnonp3yiite 6€33HAKOBOE
npejacTaBieHuss uumcen pasmepom B 8 Oait ( Tun unsigned long B s3pike Cwm).
Pesynbrathl cpaBHeHUst opopMuTe B BUJIE TAOIUIIBI M B BUZE IpadukKa.

— Ilpoananu3upyiite BBHIUMCIUTEIBHYIO CI0KHOCTh QJITOPUTMOB YMHOKeHUs uucen. Ha
OCHOBE aHAJIM3a MOBEIUTE CPABHEHUS TAHHBIX AJITOPUTMOB.

— Pa3paborare 1Ba anropuTMa BO3BENEHHUS UYMCia B LEIYI0 HEOTPULIATEIbHYIO CTEIEHb,
pasiauyaronmecs Mo CI0XKHOCTH. [l pa3paOOTaHHBIX aNrOPUTMOB ONPEEINUTE
BBIYMCIIUTENbHYIO CJI0KHOCTh aIrOpUTMa.

— PaspaboraTh 1Ba anropuTMa BO3BEIEHHS YMCIa B LIETYI0 HEOTPULIATEIbHYIO CTEIEHbD,
pasnuyaronMecs MO CIOXKHOCTH. J[ms pa3paOoTaHHBIX aIrOPUTMOB MPOBEIUTE
CpPaBHUTEJIbHBIN aHAJIU3.

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

— Co3zpaiiTe mporpaMMmbl, peaqu3yIOUIMe PEKYPCUBHBIH W HUTEPATUBHBIA aITrOpUTMBbI
BbIYMCICHHS N-ro uncina dudbonauyu. CpaBHUTE BpeMsi UX paboThl yisi n = 5, 25, 45,
65, 85, 100. UtoOsl nzbexarp nepenomHeHus, st n < 100 ucnonp3yiite 6e33HaKOBOE
npesacTaBieHuss uyucen pazMepoM B 8 OalT( Tum unsigned long B s3bike Cn).
Pesynbrarel cpaBHeHUs: opopMHUTE B BHJIEe TAOIHUIIBI U B BUE rpaduka.

— PaspaboraTh 1Ba anropuTMa BO3BEIEHUS YMCiIa B LIETYI0 HEOTPULIATEIbHYIO CTENECHb,
pasnuyaronmecs Mo CIOKHOCTH. [l pa3paOOTaHHBIX aNTOPUTMOB ONpPENEINUTE
BBIYUCIIUTENbHYIO CJI0KHOCTh aIrOpUTMa.

— IIpoananu3upyiiTe BBIYUCIUTENBHYIO CI0KHOCTh aIrOPUTMOB YMHOKEHHs uucen. Ha
OCHOBE aHaJIn3a MOBEANTE CPABHEHUS JJAHHBIX aJlTOPUTMOB.

— Pa3paborare 1Ba anropuTMa BO3BENEHHUS YWCIA B IEYI0 HEOTPUIATEILHYIO CTEICHb,
pasnuyaronMecs MO CIOXHOCTH. [l pa3paOOTaHHBIX alNTOPUTMOB OMPEIEITHUTE
BBIYHCIUTENbHYIO CII0KHOCTh aJlTOPUTMA.

— Pa3paborare 1Ba anropuTMa BO3BEACHHUS YMCIIA B IENYI0 HEOTPUIATEIBHYIO CTENEHb,
pasnuyaronecss Mo CIOXKHOCTH. [[ns pa3paboTaHHBIX aAJITOPUTMOB TMPOBEAUTE
CPAaBHUTEJIbHBIN AHAIIN3.
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B LIEJIAX JaJIbHEUIIIETO aHanmusa pUMEM (1 (13101115 (S JOIYIIECHUS
KakJgash KOMaHJa  BBIIOJHSAETCS He Ooinee 4eM 3a  (UKCHUPOBAaHHOE  BpPEMS;
UCXO/IHBIE JAaHHBIE AITOPUTMA TMPEACTABISAIOTCS MAIIMHHBIMU CJIOBaMHU 1O OWTOB KaxKioe.
Konkpernas npoGnema 3anaercss N cioBaMu namsiTH, TaKUM 00pa3oM, Ha BXOJE aJrOpUTMa —
N = N* 6ur unpopmanuu.
[Iporpamma, peanusyromiass ajiroput™m sl PEIICHHS 06H1e1/1 npobsieMbl cOCTOUT U3 M
MAIIMHHBIX ~MHCTPYKUMH 1m0 M OutoB — M = M* M Our uHbpopMaImu.
Kpome Toro, amroputMm MokeT TpeOOBaTh CIEAYIOMIMX JOIMOJHHUTEIBHBIX PECYPCOB
abCTPaKTHOW MAaITUHBI:
— Sd — mamATh 11 XpaHEHHUS POMEIKYTOYHBIX PE3yTbTATOB;
— Sr—maMAare A OpraHu3aliy BEIYUCIUTEIBHOTO Mpoliecca (IaMaTh, HeoOXoaumast Jist
peajin3alii peKypCUBHBIX BBI30BOB U BO3BPATOB).
[Ipu pemennn KOHKpETHOM MpoOIemMbl, 3aJaHHONW N CII0BaMHU MaMsATH aITOPUTM BBIMOJIHSIET HE
Oosiee, 4eM KOHEUHOE KOJIUYECTBO <«AJIIEMEHTAPHBIX» ONepaniii abCTpaKTHON MAIIWHBI B CUITY
YCIIOBUSI pAaCCMOTPEHUS TOJIbKO (PMHUTHBIX ajJrOpUTMOB. B cBsI3u ¢ 3TUM BBeleM clieayroliee
olpesiesIeHuE:
[Tox Tpyno€MKOCTBIO anropuTMa Uis JAHHOTO KOHKpeTHOro Bxoaa — Fa(N), Oyaem moHumarhb
KOJMYECTBO <«QJIEMEHTapHbIX» OIEpalil COBEPIIAEMbIX aAJITOPUTMOM JUISI  PELICHMS
KOHKPETHOU poOIeMbI B JAHHOM (dhopmanbHOU cucTeMe.
KommiekcHbIN aHanM3 alropuTMa MOXKET OBITh BBIIIOJHEH Ha OCHOBE KOMILICKCHOW OICHKH
pecypcoB (opManbHOM CHUCTEMBI, TPeOyeMbIX aIrOPUTMOM JUIS PEIICHUS KOHKPETHBIX
npobnem. OdYeBUIHO, YTO JAJS pa3IMYHBIX O0JacTedl NMpPHMEHEHHs Beca pPEecypcoB OYAyT
pa3iiiyHbl, 4YTO MNPUBOAUT K  CIEAYIOIIEHM  KOMIUIEKCHOW  OLEHKE  aJropurma:
cl * Fa(N) + ¢2 * + ¢3 * Sd + ¢4 * Sr, tme ci — Beca pPeCypcoB.
[Ipu Oosiee AeTanbHOM aHalHM3€ TPYAOEMKOCTH alrOpUTMa OKas3bIBAaeTCs, YTO HE BCerna
KOJIMYECTBO 3JIEMEHTAPHBIX ONEpalUii, BBIIIOJIHIEMbIX aJITOPUTMOM Ha OJTHOM BXOJE JIMHBI N,
COBIIAJIAET C KOJIMYECTBOM OIEpAallMi Ha JPYroM BXOJ€ TaKOH K€ JJIUHBL. JTO NMPUBOIUT K
HEOOXOJIMMOCTH BBEACHMS CHEIHAIbHBIX O0O3HAYEHUH, OTpaKaIOIIUX IMOBEACHHE (PYHKIIMU
TPYAOEMKOCTH JIaHHOTO aJrOpUTMa Ha BXOJHBIX JAHHBIX (DUKCUPOBAHHOW JUIMHBI.
IIyctb DA — MHOXXECTBO KOHKPETHBIX NMpoOJeM JaHHOM 3a/iayM, 3aJjaHHOe B (OpMajbHOU
cucreme. [Tycte D DA — 3ananne koHkpeTHOH npoOiemsl u [D| =N
B o0miem ciyuae cymiecTByeT COOCTBEHHOE MOMHOKECTBO MHOKecTBa DA, BKITIOUaroIee Bce
KOHKpETHBIE MPOOJIEMbI, UMEIOIME MOIIHOCTh N:
— o0o3HauuM 310 moamMHoxkecTBO yepe3 DN: DN = {D DN,: |D| =N};
— o0o3HauuM MOIMHOCTHL MHOkecTBa DN uwepes MDN — MDN = |DN |
Tornma comepxkaTenbHO JAHHBIA AITOPUTM, pellas pa3jinyHble 3a4a4d pa3MEepHOCTH N,
OyZieT BBIIOJHATH B KAKOM-TO Clyyae HauOoJibllee KOJIMYECTBO ONepanuii, a B KaKOM-
TO cllyyae HaMMEHbIIee KOJIMYEeCTBO onepanuii. Benem cnenyromue 0603HaueHUS:
1. Fa(N) — xymmmit ciaydait — HaubombIlee KOJTUYECTBO ONEPAIHid, COBEPIIAEMBIX aITOPHTMOM
A JUIS pelieHus KOHKPETHBIX npobsiem pa3MepHOCTHIO N:
DDN Fa(N) = max {Fa (D)} — xyammwmii ciy4aii Ha DN
2. Fa(N) — myummii ciiyyait — HauMeHbIIee KOJHYECTBO OMepallnii, COBEPIIAEMBbIX aIrTOPUTMOM
A Ui peleHus KOHKPETHBIX npobiem pa3MepHOCTBIO N:
DDN Fa(N) = min {Fa (D)} — nyummii ciaydait Ha DN
3. Fa(N) — cpennwmii ciyyaii — cpeiHee KOJIMYECTBO ONEpannii, COBEPIIAeMbIX aITOPHTMOM A
TUISE pelieHus KOHKPETHBIX npobiem Pa3MepHOCTHIO N:
DDNFa(N) = (1 / MDN)* {Fa (D)} — cpennuii cmy4aii Ha DN.
B 3aBucuMocTH OT BIUSHUS UCXOJHBIX JaHHBIX HAa QYHKIUIO TPYAOEMKOCTH aJIFOPUTMa MOXKET
ObITH TNpEAJoXKEeHa Ccieayomas KiaccupuKanus, UMEIoas MPaKTHYeCKOe 3HAueHHe JUIs

aHayM3a anroputMoB: KoJaudecTBEeHHO - 3aBUCHMBIE 110 TPYJOEMKOCTH  AITOPUTMBI
OTO aNropuT™Mbl, (QYHKUIUS TPYAOEMKOCTH KOTOPBIX 3aBHCUT TOJBKO OT pPa3MEPHOCTH
KOHKPETHOTO BXO0J4a, u HE 3aBUCUT oT KOHKPETHBIX 3HAYCHUM:
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Fa (D) = Fa (|D|) = Fa (N). [Ipumepamu ainropuTMOB ¢ KOJIMYECTBEHHO-3aBUCHMOM (DYHKIHEH
TPYAOEMKOCTH MOTYT CIY)KHTh QJITOPHUTMBI JJIS CTAaHIAPTHBIX ONEpaluid ¢ MacCUBaMH M
MaTpHUIlAMH — YMHO)KEHUE MATPHI], YMHOXKCHUE MATPHUIIbl HA BEKTOP | T.J. [lapaMeTpuyecKu -
3aBHCUMBbIC o TPYAOEMKOCTH AJITOPUTMBI
OTO AITOPUTMBI, TPYJOEMKOCTh KOTOPBIX OIPEIENIEeTCS HE pa3MEpHOCTBIO BxoJa (Kak
MPaBUJIO, JJISl 3TOW TPYIIBI pa3MEPHOCTh BXOJa OOBIYHO (DUKCHpOBaHA), a KOHKPETHBIMH
3HAYCHUSIMU o0OpabaTbIBaeMbIX CJIOB MaMsITH:
Fa (D) = Fa (d1,...,dn) = Fa (P1,...,Pm), m n
Kpartkue Teopernyeckue cBeieHUA:

[IpumepaMu  anrOpUTMOB C  MapaMETPUUYCCKH-3aBUCUMOM  TPYIOEMKOCTBHIO  SIBIISFOTCS
QJITOPUTMbI BBIYMCIICHUS CTAHIAPTHBIX (DYHKIMI C 33JaHHON TOYHOCTBHIO MYTEM BBIYMCICHHS
COOTBETCTBYIOIIMX CTEIIEHHBIX PsiioB. OUEBHIHO, YTO TaKUE AJITOPUTMBI, IMEs Ha BXOJIC JIBa
YHCJIOBBIX 3HAYCHHUS — apryMEHT (DYHKIIMHM W TOYHOCTDH BBIMOJIHSAIOT CYIIECTBCHHO 3aBHCSIICE

oT 3HAYECHUU KOJIM4ECTBO Onepanui.
a) Berumcmenue xk mocmemoBarenbHbIM - yMHOXeHWeM  Fa(x, k) = Fa (k).
0) Brruucienue ex=(xn/n!), C  TOYHOCTBIO  JIO Fa = Fa  (x, )
KonnuecTBeHHO-TIapamMeTpuuecKue o TPYJIOEMKOCTH AITOPUTMBI

OnHako B OOJBIIMHCTBE MPAKTUYECKUX CIydaeB (DyHKIUS TPYAOEMKOCTH 3aBUCHT KaK OT
KOJIMYEeCTBA JaHHBIX HA BXOJE, TaK M OT 3HAYCHWH BXOJIHBIX JAHHBIX, B JTOM CIly4ae:
Fa (D) = Fa (DJ|, Pl,...,Pm) = Fa (N, Pl,...,Pm)
B kauectBe mpmMepa MOXXHO TPUBECTH AITOPUTMBI YHCICHHBIX METOJIOB, B KOTOPBIX
napaMeTpUYeCKU-3aBUCHMBbII BHEIIHUN LIMKJI 0 TOYHOCTH BKJIIOYACT B ce0sl KOJUYECTBEHHO-
3aBHCUMBIN ()ParMEHT 10 Pa3MEPHOCTH.

ITopsAKOBO - 3aBUCHMBIE 110 TPYAOEMKOCTH aJlrOPUTMBI

Cpenu pazHooOpasusi mapaMeTpPUUYECKH - 3aBUCHMBIX AITOPUTMOB BBIACIUM €IIe O]y IPYIILY,
U1 KOTOPOH KOJIMYECTBO OIEpalluii 3aBUCUT OT MOPSIIKA PACIIONIOKEHUS UCXOIHBIX OOBEKTOB.
I[Iycte mHOXectBO D cocrour w3 smementoB  (dl,...,dn), wu |ID|=N,
Omnpenenum Dp = {(dl,...,dn)}-MHOXecTBO Bcex ynopsmoueHHbIX 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
QJITOPUTMOB COPTHPOBKH, alTOPUTMBI IOMCKAa MHHMMyMa M MaKCUMymMa B MAacCHBe.
PaccmoTpum Gosee moapoOHO alNroOpuTM IMOMCKa MakCHMyMa B MaccuBe S, COACpIKAIIMM N
3JIEMEHTOB:

Maxs (S,n; Max)

Max S1

Fori2ton

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

[Tpu ananuse noBeaeHUs GYHKLIUU TPYAOEMKOCTH aJrOpUTMa 4acTO MCIIOJIB3YIOT MPUHSTHIC B
MaTeMaTHKE AacCHMOTOTHYECKHE OO0O03HAYCHHs, TIO3BOJISIONINE ITOKa3aTh CKOPOCTh pOCTa
¢byHKIUY, MacKHUpys npu 3TOM KOHKPETHBIE KO3 PHUIIUEHTHI.
Takast oneHka (QYHKIIMH TPYTOEMKOCTH aJTOpPUTMa HA3bIBACTCS CIOXHOCTBHIO AITOPHTMA U
MO3BOJISICT ONPEAEIUTh MPEANOYTEHUs] B MCHOJIb30BAHUU TOTO WM WHOTO alrOpUTMa JUIs

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

(KOJ‘II/IHCCTBO 00BLEKTOB Ha BXO0IA€ U KOJIHUYECTBO onepaunﬁ — ITOJIOXKUTCIIbHBIC tII/ICJ'Ia), TOoTAa:
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) c2 * g(n),

pu n > n0

OOBIYHO TOBOPSIT, YTO MPH 3TOM (GYHKIHUs g(N) SBISETCS aCUMITOTHYECKH TOYHON OLIEHKOM
¢ynkuuu f(n), T.K. mo ompexneneHuto QyHkuus f(n) He orTnmuaercs oT QyHkIEH g(n) C
TOYHOCTBIO JIO IIOCTOSTHHOTO MHOXKUTEJIS.

Otmerum, uyto u3 f(n) = (g(n)) cneayer, 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 orimume ot oneHku , onenka O TpedyeT ToabKo, uTo 06l hyHKIHs f(n) HEe mpeBbimana g(n)
HaumHas ¢ n > n0, ¢  TOYHOCTBIO  JO  TIOCTOSSHHOTO  MHOKHUTEJIS:
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,
yeMm (QyHKIHA g(n) ¢ TOYHOCTHIO IO MOCTOSHHOTO MHOXXUTEJS, I03TOMY HHOTJa TOBOPST, YTO
g(n) maxxopupyet ¢pyHkumio f(n).
Hanpumep, 115 Bcex GyHKUIUI:
f(n)=1/n, f(n)= 12, f(n)=3*n+17, f(n)=n*Ln(n), f(n)=6*n2 +24*n+77
Oyner cnpaBemmuBa onenka O(n2 )YkaswiBasg oueHKy O ecThb CMBICT yKa3blBaTh HanOolee
«ONU3KYI0» MaKOPHUPYIOMIYIO (DYHKIIMIO, TTOCKOJIbKY HarpuMmep mis f(n)= n2 crpaBeminBa
OLICHKa O(2n), OJIHAaKO OHa HE UMEET IIPAKTUYECKOTO CMBICTIA.
B ornnune ot ouenku O, olleHKa SIBJISETCS OLIEHKON CHU3Y — T.€. OIpeenseT Kiacc QyHKIUMH,
KOTOpBIE pacTyT He MeUIEHHEe, 4YeM g(n) C TOUHOCTBIO J0 MOCTOSHHOTO MHOXKHTEIIS:
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 OCHOBaHMEM OOJBIIMM  E€IMHHULIBI.
OTtMmeruMm, 4TO HE BcerAa A mapbl (YHKUIUI CHOpaBeyIMBO OJHO U3 ACHMOTOTHYECKUX
cooTHoweHuH, Hampumep ans f(n)=nl+sin(n) u g(n)=n He BHINOIHIETCS HU OJHO U3
ACUMITOTUYECKUX COOTHOLLIEHUH.
B acumnroTMueckoM aHanmM3e aaropuUTMOB pa3paboTaHbl clielraibHble METOMbI MOJyYeHUs
aCHMIITOTUYECKHUX OLEHOK, 0COOEHHO ISl Kjacca PeKYPCUBHBIX alropuTMoB. OYEBHIHO, YTO
OIICHKA SIBJISIETCS OOJIee MPEeANMOUTUTETHHOM, YeM orleHka O. 3HaHWe aCUMITTOTUKH TTOBEICHUS
(GYHKIMU TPYAOEMKOCTH QJITOPUTMA - €r0 CIOXKHOCTH, JTaeT BO3MOXKHOCTb JI€JIaTh MPOTHO3BI
o BbIOOPY OoJiee pallMOHAIBHOTO C TOYKU 3PEHMS] TPYAOEMKOCTH ajJropUTMa sl OONbIINX
pa3MepHOCTEN UCXOAHBIX JaHHBIX.
Ilopsinok BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpats 1 060cHOBaTH HanboJee palMOHATBHBINA METO]T PEIICHUS 3a/1a4H;

- PazpaboTtare anroput™ JUist pelieHus 3aJauu.

- Hanucats 1 oTaguTh nporpaMmy.
dopma npegocTaBiaeHUs pe3yJbTaTa
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— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOeoB,
yMeHHsSI CPOPMUPOBAHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil yueOHbIe 3aJJaHUs BHITIOJHEHBDI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUUECKOe COAepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOphle yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
yueOHbIC 3a]JaHUs BBIIIOJIHCHBI, HEKOTOPBIC BHUIbI 33/IaHUI BHIMIOTHEHBI C OITHOKAMH.

—«Y IOBJETBOPUTEIIBHO» - 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 3aJlaHUM BBHIMIOJHEHO, HEKOTOPbIE M3 BBIMOJIHEHHBIX 33/IaHUN COJepHKat
OIIHOKH.

—«HeynoBineTBOpUTENBHO» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,

HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBAHBI, BBIMOJIHEHHBIC YYeOHbIE 3aaHus cOAepKaT rpyobie
OILIIAOKH.

JlabopaTopHoe 3ansitue Ne 4,5 OneHka cJ10:KHOCTH IBPUCTHYECKHX AJTOPUTMOB.
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;

—  OcymecTBasTh pepakTOPUHT U ONTUMHU3ALMIO TPOrPAMMHOI0 KOJIa.

Boinoainus padorty, Bel Oynere:
ymemb:

— V1. OcyumecTBiare pa3pabOTKy KOAa HPOrpaMMHOIO MOAYJS Ha S3bIKax HHU3KOTO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMHUpoOBaTh aIrOPUTMBI Pa3pabOTKU MPOrPAMMHBIX MOJYJICH B COOTBETCTBUHU C
TEXHUYECKUM 3aJIaHUCM.

—  ¥Y6. OdopMIsaTh JOKYMEHTAIIMIO HA IPOrPaMMHBIE CPEJICTBA;
— ¥2. Co3naBaTh nporpaMmy Iio pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHBIA MOJTYJIb.

MarepuanabHoe o0ecnieyeHue:
— MynpTUMeIMiiHBIE  CpeACTBa  XpaHEHMs, Tepelaud U Ipe/ICTaBICHUS
uHpopMaIuu.

Kparkue TeopeTuueckue cBeIeHHA:
OBPUCTUYECKUN AJTOPUTM — 3TO AITOPUTM pELICHUs 3a7ayd, MPaBUIBLHOCTh KOTOPOTO JJIs
BCEX BO3MOXKHBIX CITydaeB HE J0Ka3aHa, HO MPO KOTOPBIA W3BECTHO, YTO OH JA&T OCTATOYHO
XOpolliee perieHre B OOIbIINHCTBE CIY4aeB.
Haubonee yacTbie 3BpUCTUKHU:

— JKansblit anroputm

— OrpaHu4eHHbIH epedop TOIBKO MEPCIEKTUBHBIX BAPHAHTOB

— TlocnenoBarenbHoe yinydlieHue («IOKaTbHBIA TOUCKY)
XKanuplii anroputM — OJHONPOXOAHBIA HUTEPALMOHHBIM anroput™m. CTpOHUT pelleHue,
N00aBIsisT HAa KaXIOM IMIare K TEKYIIEMY YacmuyHoMy PEIICHUI0 HOBBIA DJIEMEHT.
Jlo6aBnsieMbIil 3JIEMEHT BBIOMpPACTCS HAa OCHOBE JIOKAJBHOTO ONTHMYyMa («HAWIYYIIUH Ha
TEKYILEM II1are»).
XKagHble alropuTMBI:
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— JlaroT To4HOE pelieHue I 3a1a4 Ha MaTpouax (C alIUTUBHOM 11el1eBOr (DYHKITUEH )

— HEKOTOpBIX 3a/1a4 Jal0T NPUOIMKEHHOE pElIeHrEe C TapaHTUPOBAHHOM (HEe 00s13aTEIbHO
KOHCTAHTHOM ) OIICHKOH MPUOIMKCHUS

— B o0mem cirydae ucnonb3yroTces Kak 3BpUCTUKA
3aganmue:

1. Hekwuit myremecTBeHHHK 3aaymait moBToputh myTh A.H. Pagumesa "U3 IlerepOypra B
MockBy", AJIs 4ETO PEIInI BOCIIOIB30BAThCS IMYHBIM aBTOMOOWIeM. [lyTenmecTBeHHUK
pelIn Tak CIUIAHUPOBAaTh CBOM MapuipyT, YTOObl MHUHMMM3UPOBATH 3arpatbl. Jliis
3TOTO €My HYXHO OBLJIO 3HATh, CKOJIBKO HA €T0 ITyTH BCTPETUTCS 3alPABOYHBIX CTAHIIUN
U Ha KaKOM pacCTOSHUU ApPYr OT Jpyra oHU Haxonarcs. Ilomumo Bcero mpodyero
MIPUXOJIUIIOCH YUUTHIBATh, YTO €MKOCTh OeH300aka MalllMHbI orpaHudeHa. TpeOyercs
OTIpeICNUTh, KAKOE MUHUMAaJIbHOE KOJIMUYECTBO 3aPaBOK €My HYKHO MOCETHUTh.

Cuurarts, yto niepBas A3C naxoaurcs B [lerepOypre, a mocneansisi B Mockse.

Di - paccrostaue ot i-oi 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 nanHoli 3aaue xaaHbIi anropuT™ OyaeT 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 YIAIEHHYIO 3alpaBKy, A0 KOTOPOH MOXXHO J0€XaTb U elleM
TyJ1a, 3aIPaBJIIEM IOJIHbIE 0aKU U TIOBTOPSIEM 1uar 2.

2. llepen mpa3zgHuKamu 1med IMONy4aeT OYeHb MHOTO TNPHUTJIANICHUHA Ha TOP)KECTBEHHBIC
3acefanus. YToObl Jyyllle MIaHUPOBATh CBOE BpeMs, Hied BBeN MpaBMilo, 4TOOBI B
KaKJIOM M3 MpUTJIAIIeHUH YeTKO yKa3bIBaJlcCsl 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 MUHUMAJIBHBIA MEpephIB, TO €CTh IIed MOXKET YCHEeTh Ha j-€
3acejaHue M0 CIHCKY HpUIriiameHuil, ecinv. Hanmummre nmporpaMmy, MO3BOJISIFOIIYIO
ey moceTuTh Kak MOXKHO OOJIbLIE 3aceAaHuH.

Pewenue:

B »TOl 3amade NpaBUIBHBIM OKa3bIBAETCSl HEOKMIAHHO IPOCTOM JKaJHBIM aJIrOPUTM: Ha
MEpBOM IIare BBIOpaTh 3aceaHue C HAaUMEHBIIMM 3HAYEHHEM b, Ha KaXJOM CIIEIYyIOIeM
are- ¢ HaMMEHBIIUM 3HAYeHUEM b, HO TOJBKO CpeaH TeX 3aceJaHuid, KOTOpble HAauWHAKOTCS
ocJie KOHIIa MPeAbIAYIIEro BHIOPaHHOTO.

JUia peanu3anvy MPENCTaBICHHOIO AIrOpPUTMa CHaydalga OTCOPTUPYEM MAacCHB HMHTEPBAJIOB
BpEMEHHM MO HeyObIBaHHIO 3HaueHUM b. [loCKONBKY 11 OKOHYATENbHOTO OTBETAa HYXHBI
MCXO/IHbIE HOMEpa 3aceaHui, 11e1leco00pa3HO OPraHU30BaTh 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 npeaocTaBIeHHUA pe3yabTaTa
— bnok — cxema.
— Kopg nporpaMmsbil.
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Kpurepun onenkn:

«OTINYHO» - TEOPETUYECKOE COMEp’KaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 mpoOenos,
yMeHUus1 CpOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOE COJEepKaHUE Kypca OCBOCHO MOJHOCTHIO, 0e3 mpobenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHbI HEAOCTAaTOYHO, BCE MPEIYCMOTPEHHbIE IPOTrPaMMOii
y4ueOHBI€ 3aJJaHNS BBIIOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHHI BBITIOJIHEHBI C OIINOKAMH.

—«Y 10BJIETBOPUTEIBLHO» - TEOPETUUYECKOE COJEPKaHME Kypca OCBOEHO YaCTHYHO, HO
IpoOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIE YMEHHsI paboThl ¢ OCBOSHHBIM
MaTepraioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOi
o0y4yeHMs y4eOHBIX 3aJlaHMH BBIIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN colepiKar
OLLMOKHU.

—«HeynoBiaeTBOpUTEIBHO» - TEOPETHYECKOE COJEpXkKAaHHWE Kypca HE OCBOEHO,
HE00X0AMMBble yMEHUS He c(hOPMUPOBAHbI, BHIIOJIHEHHBIE yueOHbIE 3aJaHUsI COJlepKaT rpyOble
OIHOKH.

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

Hean pa6oThI:
—  Hayuutbcss ¢opMHpOBaTH aNrOpUTMBbI Pa3pabdOTKHA MPOTPAMMHBIX MOJIYJIeH B
COOTBETCTBHH C TEXHHUECKUM 3a/IaHUEM;
- Beinonnate OTJIAJIKY IIPOrpaMMHBIX MoAayJen c HCII0JIb30BaHUEM
CIICHUAIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,
—  BbInoaHATh TeCTUpPOBaHHUE MTPOrPAMMHBIX MOJTYJICH;
—  OcymecTBiarh peakTOPUHT U ONTHUMH3AINIO TIPOTPAMMHOTO KOJIa.

Boinoinus padorty, Bel Oynere:
ymemb:

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

— V7. ®opMupoBaTh AITOPUTMBI Pa3pa0OTKU MPOrPaMMHBIX MOJYJIEeH B COOTBETCTBHHU C
TEXHUYCCKUM 33]JaHUEM.

—  ¥Y6. OhopMiIsSTh JOKYMEHTAIIMIO HA TIPOTPAMMHBIC CPEJICTBA;

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

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

3amanme:

1. Ompenenuts knacc «BEeKTOp B TpEXMEPHOM MTPOCTPAHCTBEY.

Peanu3oBaTh B BHJE Kjacca METOAbI JUIS BBINOJIHEHHUS CIEAYIOMIMX OINEepanuil Haj
BEKTOpPaMH:

- BBIBOJI KOOPJIMHAT BEKTOPA;

- TIOJyYeHHE JUTMHBI BEKTOPA;

- CIIO)KEHHE BEKTOPOB;

- CKaJISIpHOE MPOU3BEICHHE BEKTOPOB;

- OmpeJesieHHe yIiia MeX/y BEKTOPaMH,

CroxeHrne BEeKTOPOB PEan30BaTh B BHJE MEPETPY3KH OMEPAIMU «+», B3STHE MO

BEKTOpa peain30BaTh KaK pe3ysbTaT MpUBEACHUs 00beKTa Kiacca K Tuiy double.
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B mporpamme nponeMOHCTpUPOBATH MCIONB30BaHHE OOBEKTOB Kiacca «Bekrtop B
TPEXMEPHOM IIPOCTPAHCTBEN
[leperpy3ka omepanuu NpPUCBaMBaHUs peaim3oBaHa B kiacce vector3d mist Toro, 4yToOBl B
BBIPQKEHUU C=a+b BEKTOp C HE HOoTepsul cBoe MMA. Eciau He omnpenensaTh Neperpysky
OllepaLluy MPUCBAUBAHUA, TO PE3YJIbTAT CIOXKEHUS B BUIEC BPEMEHHO CO3JAHHOIO B (DyHKIMU
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 IIOJYy4YWJI HOBBIE KOOpPJIMHATHI, MEpErpykeHa Onepanus
IIPUCBAaUBaHMSL.

2. Co3natpb BHEIIHUH BU (OPMBI IPOTPAMMBI
3. Hamucats nporpaMMHbI€ KOABI JUIsl CO3AaHHON (hOpMBI
4. 3anmycTUTh U OTJIAAUTH IPOrPaMMy
Iopsiiok BbINOJTHEHUSI PA0OTHI
— CocTaBUTbh MaTEMaTUYECKYIO MOJIEIb 3a/Ja4H.
BriOpath 1 060cHOBaTh HanOOJIEE PAMOHATBHBIN METOJ] PEIICHHS 3a/1a4H;
- Pazpabotars anroputm ajisi pereHus 3a/1a4u.
- Hanucats 1 oTi1aquTh IporpaMmy.
®opma npegocTaBiIeHHs pe3yJibTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETUYECKOE CO/Ep’KaHHe Kypca OCBOCHO IHOJHOCTHbIO, Oe3 mpoOenos,
YMEHHUs1 COPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOTrpaMMOl y4eOHBIC 3a7aHUsl BHIITOJIHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUYECKOE COAEPHKAHUE Kypca OCBOEHO IOJIHOCTHbIO, O3 mpoOesoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMoOn
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 33 JaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
poOeIIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMblE YMEHUs padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOit
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPBIE W3 BBHIMOJIHEHHBIX 33/JaHUN COJAEpKaT
OLIMOKH.

—«HeynoBieTBOpUTENBbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
HeoOXoIMMble YMEHHS He c(hOPMHUPOBaAHBI, BBINOJIHEHHbIE YUEOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.

JlaGopaTopHoe 3ansitue Ne 7 Onpenesenue onepauuii B kjacce. Co3ganue
HACJICJOBAHHBIX KJIACCOB.

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

BeinonHsATe OTIAAKY MIPOrpPaMMHBIX MoayJen c HCIIOJIb30BAHNEM
CIEMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

BremoaHATE TECTUPOBAHUEC IIPOTPAMMHBIX MO)IyanI;
—  OcymecTBasTh pepakTOPUHT U ONTUMHU3AIMIO TPOrPAMMHOI0 KOJIa.

Boinosinus patdoty, Bel 6yaere:
ymemop:
— VY1. OcymecTBiATh pa3pabOTKy KOJa MPOTPAMMHOIO MOJYJs Ha S3bIKAX HHU3KOTO H
BBICOKOT'O YPOBHEH;
— V7. ®opMHpOBaTh aITOPUTMBI Pa3pabOTKHA MPOTPAMMHBIX MOJIYJIEH B COOTBETCTBHUU C
TEXHUYECKUM 33TaHHEM.
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—  ¥Y6. OhopMIsSTh JOKYMEHTALIMIO Ha IPOrPAaMMHBIE CPE/ICTBA;
— V2. Co3nmaBath nporpamMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTACIBHBINR MOTYIIb.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenuitHble  CpeJCTBAa  XpaHEHUs, IMepeAaud UM IPEICTABJICHUS
nHpopMaIuu.

3aganue:

1. PazpabotaTh nepeuncacHHbIE HIKE KIIACCHI.
[Tpu pa3paboTke Ka)x10ro Ki1acca BO3MOXKHBI /IBa BApHAHTa PELICHUS:
a) JaHHBIC-WICHBI KJlacca MPEACTABISIIOT COOOW NepeMeHHBbIE M MacCUBBI (DMKCHPOBAHHOM
pa3MepHOCTH;
0) maMATh AJIs TaHHBIX-YICHOB KJIacca BBIJIEIISACTCS TMHAMHYECKH.
- «KommuiekcHoe ynci0» — Complex. Kitace noymkeH conepxaTb HECKOIBKO KOHCTPYKTOPOB U
OTIEpaliU Ul CIIOXKCHHS, BBHIYMTAHMS, YMHOXCHHSA, NeJIeHUs, npucBanBanus. Co3maTh JBa
BEKTOpa pa3sMEpPHOCTH N M3 KOMIUIEKCHBIX KoopauHat. Ilepemarh ux B (hyHKIUIO, KOTOpas
BBITIOJTHSET CJIOKEHUE KOMITJICKCHBIX BEKTOPOB.
- Paspaborate kmacc «Muorowien» — Polynom cremenun n . Hammcare HECKOIbKO
KOHCTPYKTOPOB, B TOM YHCIIE KOHCTPYKTOpP KONHMpOBaHMsA. Peann3oBaTe MeTOABI ISt
BBIUUCIICHUS 3HAYCHHS MTOJTMHOMA; CJIOKCHHUS,
BBIYMTAHUSA ¥ YMHOXCEHHUS MOJMHOMOB. lleperpy3uth omepanuy CIIOKEHHS, BBIYHTAHHS,
YMHOXXEHUS, MHKPEMEHTa, JEKPEeMEHTa, WHACKCHPOBaHUs, npucBanBaHus. Co3maTh MacCHB
o0bekToB Kiacca. Ilepenars ero B yHKIHIO, BEIYHCISIONIYI0 CYMMY HOJIMHOMOB MacCHBA U
BO3BPAIIAIOIIYIO TOJIMHOM-PE3YJIbTaT, KOTOPBIA BBIBOAUTCS HA DKPaH B TOJIOBHOM Iporpamme.

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

«OTINYHO» - TEOPETHYECKOE COJEep’KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 MpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE IPOrpaMMOiil yueOHbIE 3a/laHUSI BHINOJIHEHBDI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOE COAepk aHHEe Kypca OCBOEHO IMOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOphle yMEHHsS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOrpaMMoi
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE COJIep>KaHHE Kypca OCBOEHO YacTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpPaMMOii
oOyueHusi y4eOHBIX 3aJaHUl BBINOJIHEHO, HEKOTOPhIE W3 BBINOJIHEHHBIX 3a/laHuil collepkar
OLITMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
HEO0OXOMMBbIC YMEHHUsI HE COPMHUPOBAHBI, BHITIOJIHEHHBIC YUeOHBIC 3aJJaHUS COJEPKAT IPyObIe
OLIHOKH.
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JlaGopaTopHoe 3ansitue Ne 8 PaGora ¢ o0bekTamu yepe3 uHTepdeiicel. Ucnosb3oBanue
CTAHJAAPTHBIX HHTep(eiicoB.
Hean pa6oThI:
—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3pabOTKU IMPOrpaMMHBIX MOAyJel B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

—  Bobmonnsars OTJIAJKY IIPOrpaMMHBIX MoJTyJIei c UCIIO0JIb30BaHUEM
CIELIUAIM3UPOBAHHBIX IPOIrPAMMHBIX CPEICTB;

BremoaHATh TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;
- OcymiecTBiATh pehakTOPUHT U ONTHUMHU3ALHUIO IPOTPAMMHOTO KOJA.

BbinosinuB padory, Bel Oyaere:
ymemb:

— V1. OcymiecTBisiTh pa3pabOTKy KOAa MPOrpaMMHOTO MOAYJS Ha SI3bIKaX 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 pa3pabOTaHHOMY aJITOPUTMY KaK OTJENbHBIA MOIYIIb.

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

3aganue:
1. Pa3zpaboTraTh NpUIOKEHHE UCXOI UX CIECAYIOIIMUX TPpeOOBaHUMI:
1.1. Tlpunoxenune TOHKHO COCTOATh MUHUMYM H3 IBYX (opm. IlepBas — mius paGoTel co
CIIMCKOM OOBEKTOB, BTOpasi — AJIsl pabOTHI C COJIEPKUMBIM CaMOro 00bEeKTa
1.2. Ha ¢opme nmomkHbl OBITH TpeaycMOTpeHbl omepaiuu “JloGaBnenus”, “YmaneHus’,
“Uzmenenus”, “CoprupoBkn” u “lloncka” 271€MEHTOB CIMCKA.
1.3. Omnepauuu COPTUPOBKH JOJKHBI BBINOJHATHCS C HCIONb30BaHHEM MeTona Sort()
mrabnonHoro knacca List<T>. KonuuecTBo BapuaHTOB COPTUPOBKH — HE MeHee 3.
1.4. Omnepamus MowWCKa BBIMOJHIETCS TOJBKO 10 KITFOUYEBOMY aTpuOyTy, ¢ HCIIOJIb30BaHHE
BOo3MokHOCTeH knacca Dictionary<T, T>.
JIro0oit Kace wiu CTPYyKTypa, peanusyromiue uarepdetic IEquatable<T>, nomKkHBI comepikaTh
ompeneneHue Meroxa Equals, KOTOpbIi COOTBETCTBYET CHTHATYype, OIpeaersieMoi
untepdeiicom. B pesynbrare MOXKHO pacCUUTHIBATh, YTO JHOOOM KJacc, peanu3yromui
unrepdeiic IEquatable<T>, Gyzmer comepxars Meron Equals, ¢ koTopsiM sK3eMIUIsAp Kiacca
MOJKET OIPEAEIUTh, PABEH JIU OH JIPYrOMY 3K3eMIULIPY Kiacca.
Jns  peanuzanuu  4ieHa uHTep¢eiica COOTBETCTBYIOUIMM YJI€H Kiacca JOJDKEH ObITh
OTKPBITBIM, HECTATHYECKHM, U IMETh TO JK€ UMSI U CHTHATYpPY, 4TO U 4ieH nHTepdeiica.
Korma kmacc uim CTpyKTypa peanu3yloT HHTepdeiic, Ki1acc WM CTPYKTypa JIOJDKHBI
o0ecrnieunBaTh peain3allio BceX YIEHOB KOTopble onpenenseTr uurepdeiic. Cam untepdeiic e
MPEJOCTaBIAeT HUKAKOW (YHKIMOHAJIBHOCTH, KJIAacC HIJIM CTPYKTypa MOXKET HacieloBaTh
TaKuM CIIOCOOOM, OHa MOXKET HacJIeIoBaTh (DYHKIITMOHAIBHOCTh 0a30BOT0 Kiacca. OHAKO eciu
0a30BbIi KJacc peasnzyer uHTepdeiic, To mob0il Kiacc, MPOU3BOIHBIN OT 6a30BOTO Kiacca
HacJIeIyeT ee peaan3alulio.

PadoTa ¢ Ko/LUIeKIHAMH 00beKTOB, Kiaace List<T>,

[la6monnenii kmacc LiSt<T> sBnsercs ymoOHBIM MeXaHU3MOM sl pabOTBI CO CIUCKOM
OJHOTHITHBIX OOBEKTOB W TMPEACTABISCT CTPOr0 THIU3UPOBAHHBIA CIHCOK OOBEKTOB,
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JOCTYIMHBIX TO WHAEKCYy. llogmepkuBaeT METOABI UIsl TIOMCKA TO CIHUCKY, BBHIMOJTHCHHS
COPTHPOBKH U JIPYTHX OIEPAIUil CO CTUCKAMH.

CopTupoBKa 3JIEMEHTOB CHHUCKa OCYILECTBISIETCS ¢ mnomoiibio Mmerona Sort(). Ecnu tun
3JIEMEHTOB CIMCKA SIBJSIETCS CHCTEMHBIM, TO 3TO 03HAYaeT B YACTHOCTH, YTO JTAHHBIC THUITBI yXKE
peanmusyror unTepdeiic [Equatable<T> (meron Equals()) u wuntepdeiic IComparable<T>
(meron CompareTo(T)). Takum 00pa3oM, COpPTHPOBKa BBINOJHsAETCA MeromoM Sort(), Oe3
HaIMCaHUs TOTOJHUTEIFHOTO KO/,

Ecnmu Tum 35eMEHTOB CIHCKA — IMOJIb30BATEIBCKUI, TO 3TO 03HAYAET, YTO METOIBI MPOBEPKH
paBenctBa (Equals) u cpaBaenus anementoB (CompareTo) qomKHBI OBITh IIEPEONPEICTICHBI.
dopma 1t paboThI CO CTUCKOM OOBEKTOB MOKa3aHa 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 OCYIIECTBISITHCS 3 Crocobamu
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Mitn v o samaswns

Omnepanyss MOMCKA BBINOJHAETCS TOJBKO MO KIKOYEBOMY arpuOyTy, C HCHOJIb30BAHUEM
BO3MOXKHOCTEH Kkinacca Dictionary<T, T>.
ITopsinok BbINOJIHEHUs PadOThI
— CocCTaBUTh MaTEeMaTHYECKYIO MOJIENb 33/1auu.
— BriOpars 1 000cHOBaTH HauboJIee palMOHaIbHBIA METOJ] PELICHUS 3a/1a4H;
— 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 COJIEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOesoB,
yMeHUusl cpOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi yueOHbIe 3a7jaHHsl BBIIOJIHEHHI,
Ka4eCTBO MX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE COJepKaHHEe Kypca OCBOECHO MOJIHOCTHIO, 6e3 MpoOenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MHPOTPaMMOil
y4eOHbIe 3a/IaHVsI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3a/TAHUH BHITIOTHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE COJIep)KaHHe Kypca OCBOEHO YaCTHYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJUMble YMEHHs paboThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO TPEAYCMOTPEHHBIX MPOTpaMMO
o0y4yeHMs y4eOHBIX 3aJlaHHH BBIIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJepKat
OLIMOKHU.

24



—«HeynoBiaeTBOpUTENLHO» - TEOPETHUYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HEOOXOMMBbIC YMEHHUsI HE C(HOPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUsI COJIEP)KAT IPyObIe
OIIHUOKHU.

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

Hean pa6oThI:
—  Hayuutbhcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTpaMMHBIX MOAyJIeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJJaHUEM;

Beinonnate OTJIAIKy MpOrpaMMHBIX MOAyJen c HCIIOJIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHBIX CPEICTB;
—  BBINOAHATH TECTUPOBAHKE IPOrPAMMHBIX MOJYJIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMH3AIIIO IPOTPAMMHOTO KOJIa.

Boinosinus padorty, Bl Oynere:
ymemb:

— V1. OcymecTBiaTs pa3pabOTKy KOJa MPOTPAMMHOTO MOJIYyJsS Ha SI3bIKaX HHU3KOTO H
BBICOKOT'O YPOBHEH;

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

— V6. OhopMisATh TOKYMEHTAIIMIO Ha IPOrPaMMHBIE CPE/ICTBA;

— ¥2. Co3naBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJICIbHBIN MOIYJIb.

MaTepnaﬂbnoe odecmeyeHue:

— MynbTUMEIUIHBIE CPEICTBA  XpPAHCHWs, TMepeJayd ¢ [PEICTABICHHS
nHpopMaIuu.

3aganue:
1. Co3mate mwabmoH 3amaHHOTO Kjacca. OmnpenenuTb KOHCTPYKTOPHI, JI€CTPYKTOD,
NeperpyKeHHYI0 ONepaluio npucBauBanus (“=") 1 onepanuu, 3aJaHHble B BapUaHTe 3aJaHuUs.
2. HamucaTh nporpaMmy TECTUPOBAHUS, B KOTOPOI MpOBEpsIETCS UCII0JIb30BaHNE 1a0I0Ha JUIs
CTaHJApPTHBIX TUIIOB JIaHHBIX.
3. BBINOTHUTH TECTUPOBAHUE.
4. OmnpenenuTh NOJIb30BATENBCKUNA KJIacc, KOTOPBIA OyleT HCIOJIb30BaThbCs B KauecTBE
napamerpa mabsioHa. OmnpenenuTs B Kiacce HEoOXOoAuMmble (GYHKIUU M IEperpyKeHHbIE
olepanuu.
5. Hanucats nporpammy TecTUpOBaHUs, B KOTOPOIl MPOBEPSIETCS UCIOJIb30BaHKE Ia0I0Ha JIs
I10JIb30BATEIBCKOTO THIIA.
6. BBIOJTHUTB TECTUPOBAHUE.
MeTtonudeckue yka3aHus
1. Kimacc AT/l peanu3oBath Kak JUHAMUYECKHI MaccHB. {11 3TOro ompejaeneHune Kiacca
JOJDKHO UMETH CIEAYIOLIUE MOJIS:
— yKa3aTesb Ha Ha4yajo MacCuBa;
— MaKCUMAaJIbHBIN pa3Mep MACCHUBA,;
— TEKyIUH pa3Mep MaccuBa.
2. Jlis Boja W BBIBOJIA OIIPEICTUTH B KiTacce QYHKITUH inputu print.3
3. UroObl y Bac He BO3HUKAIO MpOOJIeM, aKKypaTHO paboTaiiTe ¢ KOHCTAaHTHBIMH
o0BEKTaMHU.
Hamnpuwmep:
*KOHCTPYKTOp KOMMPOBaHUsI CiieAyeT onpeaenuts Tak: MyTmp (const MyTmp& ob);
*omepanuio TpHCBaWBaHUS Teperpy3utbh Tak: MyTmp& operator= (const MyTmp&
ob);4.
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s 1m1abJI0HOB MHOKECTB, CIHCKOB, CTEKOB M O4Yepe/lel B KAaueCTBE CTAaHIAPTHBIX
TUMOB  HUCHOJb30BaTh CHMBOJIbHBIE, I€bleé M  BEIIECTBEHHble THU-TIBL.  J[is
MOJIb30BATEIILCKOTO THMNA B3ITh Kiacc u3 JnaboparopHoit paborer No 1.5. Jlns
mabJJOHOB MacCHBOB B KauecTBE CTaHAAPTHBIX THUIIOB UCIOJIb30BaTh IeNible U
BEIIECTBEHHBIC THUMBI. 7l TOJB30BAaTENICKOTO THIA B3ATh KIACC ‘“KOMILIEKCHOE
yucino’complex.classcomplex {intre; // neicTBuTENbHAs YacTh intim; // MHUMAas 4acTh
public;// HeoOxoarMble (HYHKIIMU U TIEPETPYKEHHBIC ONIEPALIH | ;

6. Peanmuzanuio mraGnoHa cienyer pa3MecTHTh BMECTE C OINpEAeNIEHHEM B 3arojOBOYHOM

¢aiine.

7. IIporpamma coznaercs kak EasyWin-npusnosxenue 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,
NeperpykeHHbple omepauuu ¥ T.A. To ke camoe cleayeT yKaszaTrh s
I10JIb30BATEILCKOTO Kiacca.

— Ormpenenenne mabaoHa Kiacca ¢ KOMMEHTapUSIMH.

— Omnpenenenue Mojib30BaTeNbCKOT0 KJIacca C KOMMEHTapHUSIMHU.

— Peanuzamus KOHCTPYKTOPOB, AECTPYKTOpA, OIEpally MPHCBAaHBaHUS U OIMEpaIuii,
KOTOpBIE 33/1aHbl B BAPUAHTE 3aJaHUS

— To e camoe /715 0JIb30BaTENbCKOTO KJlacca.

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

BapuanTs 3ananuit
1.Kitacc —otHOMEpHBI MaccuB.
JIOTIOJTHUTEIBHO TIEPETPY3UTh CICAYIOIINE OMEPAIluK: * — YMHOKEHHE MacCHBOB; [] — moctym
0 UHJIEKCY.
2. Kiacc —ogHOMEpHBI MaccuB. J{ONOJHUTENBHO MEPErpy3uTh cleAyrolue onepanuu:int() —
pa3Mep MaccuBa;[]| — AOCTYI IO UHIEKCY.
Ilopsinok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIETh 3a/Ia4H.
— BriOpats u 060cHOBaTH HanboJee pallOHAIBHBIA METO] PEIICHHUS 3a/1a4H;
— PazpaboTarh anroput™ i pemieHus 3a1auu.
— Co3natp BHemHUH BUA GOPMBI IPOTPaMMBI
— Hamwmcarte mporpaMMHbI€ KOJBI IS CO3AaHHON (hOPMBI
— 3amycTuTh U OTIAAUTH IPOrpaMMy
®opma npeaocTaBIeHUs pe3yabTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETHUYECKOE COJIep’KaHHuEe Kypca OCBOECHO MOJHOCTHIO, 0€3 MpoOenoB,
yMeHUs chOpMHUPOBaAHBI, BCE TIPEIYCMOTPEHHBIE MPOTrpaMMOi yueOHbIE 3aJJaHus BBITOJHEHBI,
Ka4eCTBO MX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpBhIE yMEHUS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTpaMMOn
yaeOHBIC 3aJITaHUS BHIIOJTHCHBI, HEKOTOPHIC BUJIBI 33/ IaHUI BBITIOJTHEHBI C OIITMOKAMH.

—«Y IOBJIETBOPUTEILHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJuMble YMEHHs paboThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO TPEAYCMOTPEHHBIX POTPAMMOM
oOyueHHUs y9eOHBIX 3aJaHUI BBHIMOJHEHO, HEKOTOPHIE W3 BBIOJIHEHHBIX 3aJlaHU cojaepkar
OLIMOKHU.
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—«HeynoBiaeTBOpUTENLHO» - TEOPETHUYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HE0OXOMMBbIC YMEHHUSI HE CHOPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUs COIEpKAT IpyoObIe
OIIHUOKHU.

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

—  Hayuuthcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTpaMMHBIX MOJAYyJIEeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJIJaHUEM,;

Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAayJen c HCIIOJIb30BAaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
- BrimmonaaTe TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;
- OcymiecTBiATh pehakTOPUHT U ONTHUMHU3ALKUIO IPOTPAMMHOTO KOJA.

Brinosinus padorty, Bl Oynere:
ymemb:

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

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

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

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

MatepuajibHoe o0ecnieyeHue:
— MpynbTuMenuiiHblE  CpeACTBAa  XpaHEHUs, INepefJauyd U IPEJCTaBJICHUS
nH(pOpMaLINH.

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). IlpexycMoTpeTs (GyHKIMU MOMCKA CIOBA B CTPOKE M J10OABJIEHUS APYrod CTPOKH,
HayuHas ¢ no3uuuu 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 ABa KOHCTPYKTOpPA: ISl OMpPEIEICHUS
KJIacca CTPOKH CTPOKOW CHMBOJIOB M ITyT€M KOTHMPOBAHHS APYrod CTpoku (0OBEKTa Kiacca
ctpokn). [IpemycMoTpers GyHKIINH CIUSIHUS ABYX CTPOK U (DYHKIIMIO TOACUETA MPEATIOKEHUN
B CTPOKE.

IHopsiioK BbINOJIHEHUS PA0OTHI

— CocTaBuUTh MaTEMaTUYECKYIO MOJIEIh 3a1a4H.

— BriOpats 1 060cHOBaTH HanboJIee parMOHATBHBIA METO/I PEIICHUS 3a1a4H;

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

— Co3znare BHENIHUNA BUJT (OPMBI TPOTPAMMBI

— HanmcaTts mporpaMMHbI€ KOJIBI TSI CO3/TaHHON (hOPMBI

— 3anycTUTh U OTIAAUTh IPOTPAMMY

dopma npegocTaBaeHus pe3yabTaTa

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

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

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

—«Y 10BJIETBOPUTEIBLHO» - TEOPETUUYECKOE COJEPKaHME Kypca OCBOEHO YaCTHYHO, HO
po0esbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIUMbIE YMEHHs paObOThl C OCBOCHHBIM
MaTepraioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOi
o0y4yeHMs y4eOHBIX 3aJlaHMH BBIIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN colepiKar
OLLMOKHU.

—«HeynoBiIeTBOpUTEIIBHO» - TEOPETHUYECKOE COJEpkKaHHWE Kypca HE OCBOEHO,
HE00X0/AMMBbIe YMEHUS He C(hOPMUPOBaHbI, BHIIIOJHEHHbIE yUeOHbIE 3aJaHHsI COZIepKaT rpyoOble
OIHOKH.

Tema 1.1.4 IlaTTepHbI NPOEKTHPOBAHUSA

Jla6opaTopHnoe 3ansiTueNe 11,12 UcnoJib30BaHNE OCHOBHBIX IIA0JI0HOB

esan padoThi:

- Hayuntbcss QopmupoBaTh anropuTMmbl pa3pabOTKM MPOrPAaMMHBIX MOAYJEH B
COOTBCTCTBHU C TCXHUYCCKUM 3aJaHUCM,

—  BomonnsaTs OTIAJIKy MIPOrPaMMHBIX Moaynen c UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

BrimmonaaTte TECTUPOBAHUC IIPOIrPpaMMHBIX MOIly.]'Ief/'I;
- OcymecTBiATh pepakTOPUHT U ONTUMM3ALMIO IPOTPAMMHOTO KOJIa.

Beinmosinus padorty, Bl Oynere:
ymembs:

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

— V7. ®opMupoBaTh AITOPUTMBI Pa3paOdOTKH MPOrpaMMHBIX MOJYJEH B COOTBETCTBHHU C
TEXHUYECKUM 33JaHHEM.

—  Y6. ObopmisaiTh JOKYMEHTALMIO Ha IPOTPaMMHBIE CPEJICTBA;
— V2. CozgaBath nporpammy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTIENIbHBII MOIYJIb.

MarepuajbHoe obecnedeHne:

— MpynbTuMenuiiHble  CpeiCcTBa  XpaHEHUs, INepefaud W IPeJCTaBJICHUS
nH(pOpMaLINH.

3ananue:

1. B kaxaoM M3 BapHaHTOB yKa3aH WIA0JIOH Uil pealu3aldd U  TMPOEKT,

MCIOJIb3YIOUIHNH 3TOT 1IabJIOH.

Heo6xoaumo caenatsb ciengyromiee:
— Hapucosars B UML nuarpammy Ki1accoB peaqn3yeMoi mporpamMMel. (ITPOSKTHPOBAHUE)
— Peamm3oBate nporpammy Ha C++. (peanu3arus)

Jis Kaxaoro M3 IIabJIOHOB, NPEIJIOKEHHBIX B BapUaHTaX MOXKHO HaWTH MpHUMEp

peanuzannu UML n koja B mpritoxkeHHON KHUre “llaTTepHBI TPOEKTUPOBAHMS .

2. a6bnon “Crparerus’. Ilpoekr “IlpunTephr”. B mnpoekre MOMKHBI OBITH
pCaii30BaHbl pPAa3HbBIC MOJCIH MPHUHTCPOB, KOTOPBIC BBINMOJHAKOT PA3HBIC BUIBI

rncyaTtu.
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3. llTa6non “Habmonarens”. [Ipoekt “Onosemnienue nmocroB 'AN”. B mpoekrte nomkHa
OBITH peaiM30BaHa OTIpaBKa cooOIeHni BceM moctam ['AU.
Ilopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BriOpats 1 060cHOBaTH HanboJee PalMOHAIBHBIN METOT PEIICHUS 33/1a4H;
— Pa3paboTarh anropuT™ A pelieHus 3a1auu.
— Co3znaTth BHEUIHUN BUJ (DOPMBI IPOTPAMMBI
— Hanucare nporpaMMHbIe KOJIBI [T CO3IaHHON (OPMBI
— 3amnycTuTh U OTJIaJAUTh IPOrpaMmy
®opMma npeaocTaBIeHUA pe3yabTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenkmn:

«OTINYHO» - TEOPETHUYECKOE COJEp’KaHHE Kypca OCBOCHO IOJHOCTHIO, 06e3 mpoOenos,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMoOl yueOHBIC 3a7aHusl BHIITOJIHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poI110» - TEOPETUUECKOE COAEpPHKAHUE Kypca OCBOEHO IOJIHOCTHIO, O3 mpoOesoB,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE MPOrpaMMOi
y4ueOHbI€ 3aJJaHUs BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3aJaHUH BBINOJIHEHBI C OIINOKaMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE COJIEP>KAHHE Kypca OCBOEHO YaCTUYHO, HO
npoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOJMMbIe YMEHHs pabOThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrpaMMOii
o0y4eHHs Yy4eOHBIX 3aJlaHHi BBIIIOJHEHO, HEKOTOPHIE M3 BBITOJHEHHBIX 33JaHUN COJEp)KaT
OLIMOKH.

—«HeynoBi1eTBOPUTENBHO» - TEOPETUYECKOE COJAEpP)KAaHWE Kypca HE OCBOEHO,
He00X0IMMBbIE YMEHHS HE C(DOPMHUPOBAHBI, BBINIOJHEHHBIE YUeOHbBIE 3aJaHUS COJIEpKaT TpyObIe
OLIMOKH.

JlaGopaTopHnoe 3anusitue Ne 13. Ucno/ib30BaHue MOPOKIANIUX HIA0JI0OHOB.

Hean padoTbi:
—  Hayuutbcs QopmupoBaTh anropuTMbl pa3paboTKHM MPOTPaAMMHBIX MOJAyJIEeH B
COOTBETCTBUU C TEXHUUYECKHUM 33JJaHUEM;

Beimonnate OTHAIKy IIPOrpaMMHBIX MoAaynen c HCIIOIb30BaHUEM
CIICUAIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,

BoInonHATE TECTUPOBaHKME MPOTPAMMHBIX MOJYJIEH;
- OcyiecTBIATh pepakTOPUHT U ONTUMH3ALMIO IPOTPAMMHOTO KOJIa.

Beinosinus patdory, Bel Oyaere:
ymembp:

— V1. OcymecTBiIATh Pa3pabOTKy KoJa MPOrPaAaMMHOIO MOJYJS Ha S3bIKaX HHU3KOIO H
BBICOKOT'O YPOBHEH;

— V7. ®opMupoBaTh AITOPUTMBI Pa3pabOTKU MPOrpaMMHBIX MOJIYJIEH B COOTBETCTBHHU C
TCXHUYCCKHUM 3aJaHUCM.

—  Y6. OdhopmiaATs JOKYMEHTAIMIO Ha IPOrPaMMHBIE CPE/ICTBA;

— V2. CozgaBath 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,
HCITOJTB3YIOINH 3TOT 1a0JIOH.
HeobOxonumo crenarts cienyrouiee:
— Hapucosars B UML nuarpamMmmy KaccoB peajii3yeMoi MporpaMMel. (ITPOSKTHPOBAHUE)
— PeamuzoBats nporpammy Ha C++. (peanusanus)
Jist xaxxaoro w3 MmaOJIOHOB, TPEVIOKCHHBIX B BapUaHTaX MOXKHO HAWTH TpUMEp
peanuzanuu UML u kona B npuiioxkeHHoi kaure “IlarTepHbl MpoeKTUpOBaHUS .
2. Illabnon “Iexopartop”. IIpoekT “YHuUBepcampbHas dJIEKTpOHHAs Kaprta’. B mpoekrte
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  CO3AaHME  CMapTGOHOB € PA3TUYHBIMU
XapaKTEPUCTHKAMHU.

IMopsi1oK BBINOJTHEHHS PAOOTHI
— CocraBUTh MaTEMaTHYECKYIO MOJIEJb 331a4H.
— BriOpars u 060cHOBaTH HauboJIee palOHaIBHBIA METO/] PEICHHUS 3a/1a4H;
— PazpaboTarh anroput™ i pemieHus 3a1auu.
— Co3natb BHemHUHN BUA GOPMBI IPOrPaMMBI
— Hanwucarte nporpaMMHbI€ KOJbI IS CO3AaHHON (hOPMBI
— 3amyCcTUuTh U OTIAJUTH IPOTpaMMy
dopMma npeaocTaBIeHHs pe3yJIbTaTa
— biok — cxema.
— Kog nporpamMmsi.
Kpurepum ouenkmu:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHHs cpOpMHUPOBaAHBI, BCE MPEITYCMOTPEHHBIE MPOTrpaMMOi yueOHbIE 3aJJaHus BBHIITOJHEHBI,
KaueCTBO X BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHIECKOe COoAepkKaHUEe Kypca OCBOEHO MOJIHOCTHIO, Oe3 mpoOesoB,
HEKOTOphIE yMEHHsS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOii
yaeOHBIC 3aJIaHUs BHIMIOJTHCHBI, HEKOTOPHIC BUJIBI 33/ IaHUN BBITIOJTHEHBI C OIITMOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS padOThl C OCBOEHHBIM
MaTepHUajoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBITUHCTBO MPEIYCMOTPEHHBIX IPOrPaMMOW
oOyueHus y4eOHBIX 3aJaHUl BBHIMOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3a/laHUN COJIepKaT
OIITNOKH.

—«HeynoBiaeTBOpUTENEHO» - TEOPETHUYECKOE COAEp)KaHHEe Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHS He c(hOPMHUPOBaAHBI, BHITIOJTHEHHBIE YUeOHbBIE 3aJaHUs COJIEpIKAT TpyObIe
OIITMOKH.

JlabopaTopHnoe 3ansitue Ne 14. Ucnosib30BaHue CTPYKTYPHBIX IIA0JI0HOB.

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

Beimonasate OTHAIKy IIPOTrpaMMHBIX MoAayJen c HCIIOIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;

BbInonHATE TECTUPOBaHKUE POTPAMMHBIX MOAYJIEH;
—  OcymuecTBasTh peakTOPUHT M ONTUMHU3AIMIO TPOrPAMMHOI0 KOJIa.

Bbinosinus padory, Bel Oynere:
ymemb:
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— V1. OcyniecTBiarh pa3pabOTKy Koja MPOTPaMMHOTO MOJYJS Ha S3bIKaX HHU3KOTO H
BBICOKOT'O YPOBHE;

— VY7. ®opMHupOBaTh aNrOPUTMBI pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUH C
TEXHIUYECKUM 33JaHAEM.

—  ¥Y6. OdopMasaTh JOKYMEHTAIIMIO HAa IPOTPAaMMHEBIE CPEJICTBA;
— ¥2. Co3naBaTh nporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIBHBIA MOTYJIb.

MarepunanbHoe obecrnieyeHue:

— MynbTUMEIUIfHBIE CPEICTBA  XpaHCHWs, TMepeladd ¢ [PEICTABICHHS
nH(popMaIuu.

3aganue:
1. B kaxaoM U3 BapuaHTOB yKa3aH IIa0JOH IS pealu3alud H  TPOEKT,
MCIOJIB3YIOUIHH 3TOT Ia0JIOH.
HeobOxonumo crenate cienyrouiee:
— Hapucosars B UML nuarpammy Ki1accoB peaan3yeMoi IporpaMmel. (IPOEKTUPOBAHNUE)
— PeamuszoBate nporpammy Ha C++. (peanusanus)
Jnst xaxaoro u3 mabJIOHOB, TMPEUIOKEHHBIX B BapHaHTaX MOXHO HAWTH MpUMEp
peanuzauun UML u koja B npuiioxeHHo# kHure “llaTTepHbl TPOEKTUPOBAHUS .
1. TlocranoBka 3axauu
[Ma6non “Crparerus”. Ilpoekt “IIpunTepsr”’. B nmpoekTe JOMKHBI OBITH peaTn30BaHbI
pa3HbIe MOAEIH IPUHTEPOB, KOTOPHIE BHIMIOJIHSAIOT PAa3HbIE BUJIBI ITIEYATH.

2. llabnon “Habmogarens”. [Ipoekt “Onosemenune noctoB 'AN”. B mpoekre nomkHa
OBITh pean30BaHa OTIpaBKa coolIieHnit Bcem noctam ['A.

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

®opma npegocTaBieHUs pe3yJbTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTIMYHO» - TEOPETHUYECKOE COJIep’KaHHuEe Kypca OCBOECHO MOJHOCTHIO, 0€3 MpoOenoB,
yMeHUs c(pOPMUPOBAHBI, BCE MPETyCMOTPEHHbBIE NMPOrpaMMOii ydeOHbIE 3a/1aHUS BBITIOJIHEHHBI,
KaueCTBO MX BBIIOJIHEHHUS OILICHEHO BBICOKO.

—«XO0poII0» - TEOPETHYECKOE COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMeHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOTPaMMOil
yueOHbI€ 3a/JaHUs BBINOJIHEHbI, HEKOTOPHIE BU/IbI 331aHUI BHITIOJTHEHBI C OLIMOKAMHU.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHUE Kypca OCBOEHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJuMble YMEHHs paboThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(HOPMHUPOBAHbBI, OOJBUIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoi
o0y4yeHHs y4eOHBIX 3aJlaHHi BBIIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 3aJaHUN coaepxKar
OIHUOKH.

—«HeynoBi1eTBOPUTENBHO» - TEOPETUYECKOE COAEpP)KAHWE Kypca HE OCBOEHO,

HE00X0AMMBIE YMEHUS He c(hOPMUPOBAHBI, BHIIIOJHEHHBIE yUeOHbIE 3aJaHHsI COIepKaT rpyoOble
OLIMOKH.
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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 MoyJen c UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
BrimmonaaTe TCCTUPOBAHUC TPOI'PAMMHBIX MOHyHCfI;
- OcymiecTBiATh pehakTOPUHT U ONTHUMHU3ALHUIO IPOTPAMMHOTO KOJA.

BbinosinuB padory, Bel Oyaere:
ymemb:

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

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

—  ¥Y6. ObopMIsaTh JOKYMEHTAIMIO Ha IPOTPAMMHEIE CPEJICTBA;

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

MarepuajbHoe obecneyeHne:
— MynpTUMeOUHBIE  CPENCTBa  XpAHEHHWs, TIepelayd W IPEICTaBICHUS
uHpOpMaNnu.

3ananmue:

B kxaxnom u3 BapuaHTOB yKa3aH IIA0JOH JUIsl pealu3alud U IPOEKT, UCIOJIb3YIOIIHNMI
3TOT MIA0JIOH.
HeobxonuMo caenats cnegyromiee:
— Hapucosats B UML nuarpamMMy KJ1accoB peain3yeMoil mporpaMMsl. (IPOEKTUPOBAHUE)
— PeanuzoBatb nporpammy Ha C++. (peasinzanus)
JUis Kaxaoro M3 IIabJIOHOB, NPEJIOKEHHBIX B BapHaHTaX MOXKHO HAaWTU MpHUMeEp
peannzanuu UML u kona B npusoxxeHHoi kaure “TlartepHbl IpOeKTUPOBAaHUSA .

1. [la6non “®Dabpuunsiii Merox’. Ilpoekt “dabpuka cmaprdonHoB”. B mpoekrte
JOJDKHO ~ OBITh  peajM30BaHO  CO3JaHHME  CMAapTGOHOB €  PA3INYHBIMU
xapaktepuctukamu. [Ipumep ncnonp3oBanus madiaoHa B riase 4.

2. Iabmon “AOGctpaktHast ¢abpuka”. Ilpoekt “3aBombl 1O MPOU3BOJCTBY
aBToMoOmiel”. B mpoekTe MOMmKHO OBITh peann3oBaHa BO3MOXKHOCTH CO3/1aBaTh
aBTOMOOWMJIM PA3IUYHBIX TUIIOB HA PAa3HBIX 3aBOJAX.

Ilopsinok BbINOJIHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEID 3aJa4H.
— BriOpats 1 060cHOBaTH HanboJee palMOHATBLHBINA METOJI PEIICHUS 33/1a4H;
— PazpaboraTh anroput™m [uist pelieHus 3a/1aum.
— Cosznath BHEmHUHN BUA (GOPMBI IPOrpaMMBbI
— Hanwucare nporpaMMHbIe KOJbI ISl CO3JaHHON (hOPMBI
— 3amycTUTh U OTIAJAUTH IPOrPaAMMy
dopma npegocTaBieHUs pe3yJibTaTa
— biok — cxema.
— Kopg nporpaMmsbil.
Kpurepum ouenku:
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«OTIUYHO» - TEOPETHUYECKOE COJNEepKaHHWEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOesoB,
YMEHHS CPOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMO yueOHBIC 3aJIaHUs BBITIOJTHCHBI,
KauyeCTBO UX BBIIOJIHEHHS OLIEHEHO BBICOKO.

—«XO0pOoIII0» - TEOPETUIECKOE COJCpPKAHUE Kypca OCBOCHO IOJHOCTBIO, O3 mpo0esioB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
ydeOHbIC 33]JaHUs BBIITOJIHCHBI, HEKOTOPBIC BHIbI 3a/IaHUH BBITIOJHEHBI C OITMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJIepPKaHHE Kypca OCBOSHO YacTUYHO, HO
pOOEIBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepHUaIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX POrpaMMOM
oOyueHUs y4eOHBIX 3aJJaHUl BBHITIOJHEHO, HEKOTOPHIC W3 BBIMOJHEHHBIX 3aJIaHUN COJIepiKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIC YUEOHbIE 3aJaHMs COAepKAT rpyObIe
OIIIMOKH.

Tema 1.1.5. CoObITHIiHO-yIIPaBJIieMOe IPOrPAMMHPOBAHUE
JlabopaTopHoe 3ansiTie Ne 16,17. Pa3padoTka npujioKeHHs ¢ MCIOJIb30BAHHEM
TEKCTOBBIX KOMIIOHEHTOB
esan padoThi:
—  Hayuuthcs QopmupoBaTh anropuTMBl pa3pabOTKHM MPOTPAMMHBIX MOJYJICH B
COOTBETCTBHH C TEXHHUYECKUM 33JIJaHUEM,
—  BbmonnsaTs OTIAJIKy MIPOrPaMMHBIX MoJTynei C UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
BBITIONTHATE TECTHPOBAHKUE MTPOTPAMMHBIX MOJIYJICH;
—  OcymecTBiarh peakTOPUHT U ONTUMH3AINIO IIPOTPAMMHOTO KOJIa.

Boinosinus padorty, Bel Oynere:
ymemb:

— V1. OcyuecTBiarh pa3pabOTKy KOAa HPOrpaMMHOIO MOAYJIS Ha S3bIKaX HHU3KOIO H
BBICOKOT'O YPOBHEH;

— Y7. ®opMupoBaTh aIrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOYJICH B COOTBETCTBUU C
TEXHUYECKUM 3aJIaHUCM.

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

MarepuajbHoe obecnedeHne:

— MynpTHMeOMitHBIE  CPEACTBA  XpaHEHWs, TMepeJadyd ¥ [PEICTaBICHHS
uHpopMaIuu.

3amanme:

Jl1st periieHus 3a/1a4M UCIIOJIH30BATh MTPOCTHIE TEKCTOBBIE KOMIOHEHTHI U KHOTIKH:

— TEdit - 15 BBOJIA CKAISPHBIX KCXOIHBIX JAHHBIX,

— TLabel — g 3ananus noanuceit 3eMeHTOB (HOPMBI,

— TButton — myist akTUBU3auK AelcTBUN («BBIYuCcIuThY, «BBIMOIHUTE HOBBIH pacyer»),

— TMemo — 1 BEIBO/IA YCIIOBUS 3a]a4, MICXOIHBIX MACCUBOB M BBIBO/IA PE3yIbTaTa.
Bce xommoneHTsl pacronoxuth Ha mnaHensx (TPanel). [Ipu pa3paboTke mporpammMHOTO
nHTep(eiica BEIPOBHATH MAHETH OTHOCUTEIIBHO TpaHuIl JOPMBI, & KOMIIOHEHTHI OTHOCUTEIHHO
TpaHUIl TaHeNd C WCIOJIb30BAHUEM CBOWCTB BBIPABHUBAHHMS M (DUKCAIIMH KOMIIOHEHT
OoTHOCUTeNbHO KoHTeitHepa (Align, Anchor). KoMoHeHTBI, B KOTOPBIX BBIBOASTCS MAacCUBBI U
JpyTHEe Pe3yabTaThl, JOKHBI ObITh HEOCTYITHBIMU JJISI U3MEHEHUSL.
[Ipumeps! BHEMIHETO BUAa (JOPM MPUBEICHBI HIKE HA PUCYHKAX.

33



L L e Fronsas o pacser s

(o v o N

Pue, 2 Mpuwep pac M3 Popae A aadamuw |
atnparToims patime Nl BV pyniee sdpeast dimeee ) -
—— | peeepws s e
.
W0 pne0 (Lpnne Py st atu paceta
. ¥ -
" 1 Cor pm e
A
o im
Puc. ). Mpumep pacnos oMY @ A 2adamue 2

IIporpammupoBaHue coObITHII

VYnpasienue paboToi OKOHHOTO MPHIIOKEHHS BBITOIHACTCS 110 COOBITUSM (OTKPBITHE (OPMBI,
IIETYOK MBIIIBIO [T0 KHOMKE U T.JI.).

JleiicTBUs (BBINOJIHAEMbIE ONEPATOPAMU IMPOTPAMMBI) MPU OTKPHITHH (POPMBI HEOOXOIUMO
100aBUTh B 00pabOTUYHK COOBITUS OTKPBITHS (popMbl OnShow.

JlericTBuS (BBIMTOJTHSEMBIE OTIEPATOpPaMH MPOTPAMMbl) TP HAXKATUW KHOIKHU (IIETTYKE MBIIIBIO
M0 KHOIKE) HEe0OX0aUMO 100aBUTh B 00paboTUMK coObITUs «menuok» no 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 mycTtom moje cienaTrbh JIBOHHOM
IIETTYOK MBIIIBIO (MOKHO Ha (opMe cAenaTh JBOMHOM LIEMTYOK Mo KHOMKe). B mporpaMMHoM
MopyJe OyneT gjo0aBieH mabdioH Ipoleaypsl 00padboTInKa:

Pa3paboraTe OKOHHOE NPWIOXKEHUE [Js pelIeHUs 3aJad WHAUBUAYAJIBHOTO 33/JaHHUS.
HcxonHple MacCuBBI CTEHEPUPOBATh C UCIIOJIb30BAHUEM JAaTUMKA CIy4alHBIX YKMCEIl U BBIBECTH
B KOMITOHEHTe (hopMbl. B mporpamme ncnonb3oBaTh JUHAMHUYECKHE MAaCCUBBI.
1. Jansr koopauHatsl Touku (X,Y). Onpenenuts, momnajaer Jd TOYKAa BHYTPh KOJbIIA C
uentpoM B Touke (C,D) u paguycamu R1, R2.

2. Jlan ogHOMepHBIN MaccuB Zm. ChopMHpOBaTh MACCHB YN, COCTOSIIHHA U3 AJIEMEHTOB
MaccuBa Zm, 3HaY€HHE KOTOPHIX MEHBIIE CPEeIHEro apu(pMeTHYecKOro HEYETHBIX
JJIEMEHTOB MCXOJHOI'O MacCHBa.

ITopsinok BbINOJIHEHHS Pa0OTHI
— CocraBUTh MAaTEMaTHYECKYIO MOJIEIIb 3a/1a4N.
— BriOpars 1 000cHOBaTH HanboJee palMOHaIbLHBIA METO] PELICHUS 3aauu;
— PaspaboTars anropuT™ A pereHus 3a1auu.
— Co3znaTth BHEIIHUN BU (POPMBI IPOTPAMMBI
— Hanucare nporpaMMHbIe KOJIBI I CO31aHHON (OPMBI
— 3amycTuTh U OTIaJAUTh IPOrpaMmMy
®opma npeaocraBjieHus pe3yJbTaTa
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— bnok — cxema.
— Kog nporpaMmsi.
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.

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

—«Y IOBJETBOPUTEIIBHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOaUMble YMEHHs pabOThl C OCBOEHHBIM
MaTepUaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOi
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPHIE W3 BBIINOJIHEHHBIX 3a/laHui CoJepKar
OIITHOKH.

—«HeynoBieTBOpUTENBHO» - TEOPETUUECKOE COJEpKaHME Kypca HE OCBOECHO,
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 anropuTMmbl pa3pabOTKH MPOTPAMMHBIX MOIyJeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

—  Bomonnsars OTJIAJKY IIPOrpaMMHBIX MoJTyJIei c UCIIO0JIb30BaHUEM
CIICHUAJIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB,

—  BbnoasATh TECTHpOBaHUE TPOrPAMMHBIX MOJYJIEH;

—  OcymecTBasTh pepakTOPUHT U ONTUMHU3ALMIO TPOrPAMMHOI0 KOJIa.

Boinosinus 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]IaHHEM.

— V6. ObopMIIsATh JOKYMEHTAIIHIO Ha TPOrPaMMHBIE CPEJICTBA;

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

MarepuajibHoe o0ecnieyeHue:
— MyneTuMenuiiHble  CpeACTBAa  XpaHEHWs, TMepelauyd U  MPeJCTaBICHUS
uHpopMaIuu.

3amanme:
1.Pa3paboraiite nBa Kilacca moTtoMka oT Animal, KoTopble OyayT 0TOOpaxkaTb OCOOEHHOCTH
IByX mopoxa coOak. Paspaboraiite MeTOAbl A 3TUX KIACCOB, IO3BOJIAIONINE IOJIYYUTh
HEKOTOPbIE XapaKTEPUCTHKH MOPOAbI (POCT, IIMHA MIEPCTH, UTMHA yIIed u T.1.). JomomHuTe
¢dbopMy KOMITIOHEHTaMH, TMO3BOJISIIOIIMMHU YBHJIETh BCE XapaKTEPUCTUKU pa3pabOTaHHBIX
KJIaCCOB.
[TpumepHas popma mpoekTa npeacTaBiieHa Ha pucyHke 4.4.
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[locne 3amycka mporpaMMbl NPEJCTABISIETCS BO3MOXHOCTb BbIOOpa MEXIy 3HAUYECHUSMU:
Animal, Dog, Cat.
Beibop ocymectiasercs npu  nomomu kHonkn SELECT. Jlamee mnpenocrabisercs

v
JOIIOJIHUTCIIbHAsA BO3SMOXXHOCTD JJIsA BLI60pa IIopoabI co0aKHu. HpI/I BBIJCIICHUHN 3HAKOM:

WuTepecytomield Toposl MOXKHO TOIYYUTh TOTIOHUTENFHYIO0 HHPOPMAIIHUIO.
2. Co3natpk BHEIIHUHN BUJ GOPMBI IPOrpaMMBbl
3. Hanwucarp nporpaMMHbIE KOJIBI ISl CO3JaHHON (hOPMBI
4. 3amycTUTh U OTJIAAUTH IPOrPaMMy

3. Paspaboraiite aBakiacca moToMka oOT Animal, kotopble OyayT oOTOOpaxaTh
0COOCHHOCTH JABYX HOBBIX XMBOTHbIX Wolf (Bonk) u Jascal (makan). Pazpaboraiite
METOABI JJIs1 TUXK JIACCOB, MO3BOJISIOIINE HOTYYUTh HEKOTOPbIE XapaKTEPUCTUKU ITUX
BUJIOB )KMBOTHBIX (POCT IO XOJIKE, JJTMHA KIIBIKOB, BEC U T.11.).

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

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a4a4H.
— BriOpatb n 060cHOBaTH HanboJee palOHATBHBIN METOJI PEIIeHUs 3a/1a4H;
— Pa3paboTarh anroput™ A pemeHus 3a1a4mn.
— CoznaTb BHENIHUHN BUT (POPMBI TIPOTPAMMBI
— Hanwucare nporpaMMHbIe KOJbI IS CO3JaHHON (OPMBI
— 3amyCTUTh U OTJIAUTH NIPOTpaMMy
dopma npenocraBiIeHUs pe3yJbTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETHUYECKOE COJEp’KaHHe Kypca OCBOEHO IOJHOCTBIO, O3 MpoOenos,
yMeHUsl cpOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
Ka4eCTBO MX BBINOJHEHUS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHUYECKOE COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpobenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbBIE MPOTrPaMMOil
yueOHbI€ 3aJJaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUI BBITIOJHEHBI C OIIMOKaMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJEpkKAHUE Kypca OCBOEHO YaCTUYHO, HO
Ipo0Oesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIE YMEHHs pabOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrPaMMOi

36



oOyueHUs: y4eOHBIX 3aJaHUl BBHITIOJHEHO, HEKOTOPHIE W3 BBIOJIHEHHBIX 3aJlaHUN COJEpiKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOe COJAEpKaHHE Kypca HE OCBOEHO,
HEOOXOMMBbIC YMEHHUsI HE COPMHUPOBAHBI, BHITIOJHEHHBIC YUeOHBIC 3aJaHUs COCPIKAT IPyObIe
OIITHOKH.

JlaGopatopHnoe 3ansaTueNe 20,21. Pa3paGoTka NpujioKeHusl ¢ He BU3YaJIbHBIMHU
KOMIIOHEHTAMH.
JlaGopaTopHoe 3ansitue Ne 22,23. Pa3padoTka UTPOBOI0 MPHJI0KEHHS.
JlabopaTopHoe 3aHsiTie Ne 24, PazpadoTka NpuIoKeHUsI ¢ aHUMAaIHe.

ean padoThi:
- Hayuntbcss QopmupoBaTh anropuTMbl pa3pabOTKH HPOTPAMMHBIX MOJIYyJeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
—  BbmonnsaTs OTIAJIKy MIPOrPaMMHBIX Moaynen c UCIIOJIb30BaHUEM
CIICHUAIM3UPOBAHHBIX ITPOTrpaMMHBIX CPCACTB,
—  BBINOIHATH TECTUPOBAHKE TPOTPAMMHBIX MOJIYIIEH;
—  OcymecTBiarh peakTOPUHT U ONTUMH3AINIO POTPAMMHOTO KOJIa.

Boinoinus padorty, Bel Oynere:
ymemb:

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

— Y7. ®opMHupoBaTh AITOPUTMBI Pa3pabOTKU MPOrPAMMHBIX MOJIYJICH B COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHHEM.

—  ¥Y6. OhopMIsaTh JOKYMEHTAIIMIO HAa IPOrPaAaMMHBIE CPEJICTBA;

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

MarepuajnbHoe o0ecnieyeHue:
— MynbTuMenuiiHble  CpeACTBAa  XpaHEHWs, IMepefauyd U MPEeJCTaBICHUS
uHpopMaluu.

3aganue:

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

2. Urpa «Canepy». Ha mone pasmepom 8x8 ciydaitHo pasmerniaercs N MUH. 3aj1aqa HTpoKa
HalTHU BCE MUHBI HE TTOJIOPBABIIKUCH.

ITopsinok BbINOJIHEHHS PadOTHI
— CocraBUTh MaTEMaTHYECKYIO MOJIEb 334a4H.
— BriOpars 1 000cHOBaTh HauboJIee paroHaIbHBIA METO]] PELICHHS 3a/1a4H;
— PazpaboTtarh anroput™ i pemeHus 3aJauu.
— Co3narb BHemHU# BUA (GOpMBI IPOrpaMMBbI
— Hamucarp nporpaMMHBI€ KOZBI JIsI CO3aHHOU (POPMBI
— 3amycTuTh U OTIAJAUTh IPOrpaMmy
dopma npeaocTaBICHUA pPe3yabTaTa
— bnok — cxema.
— Kopg nporpaMmsbil.
Kpurepum ouenku:
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«OTIUYHO» - TEOPETHUYECKOE COJNEepKaHHWEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOesoB,
YMEHHS COPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMO yueOHBIC 3aJJaHUs BBITIOJHECHBI,
KauyeCTBO UX BBIIOJIHEHHS OLIEHEHO BBICOKO.

—«XO0pOoIII0» - TEOPETUIECKOE COJCpPKAHUE Kypca OCBOCHO IOJHOCTBIO, O3 mpo0esioB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
ydeOHbIC 33]JaHUS BBITOJIHCHBI, HEKOTOPBIC BHIbI 3aIaHUH BBIMIOJTHEHBI C OIIMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJIepPKaHHE Kypca OCBOSHO YacTUYHO, HO
pOOEIBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepHUaIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX POrpaMMOM
oOydeHHUs y4eOHBIX 3aJlaHUi BBHITIOJHEHO, HEKOTOPBIC M3 BBIMOJHEHHBIX 3aJIaHUN COJepIKatT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEHO,

HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIC YUEOHbIE 3aJaHMs COAepKAT rpyObIe
OLINOKH.

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
COOTBCTCTBHHU C TCXHUYCCKUM 3aJaHUCM,

- BeimonssTe OTJIAJIKy MIPOrpaMMHBIX MOJTyJICH c HCII0Jb30BaHUEM
CICIMATM3UPOBAHHBIX POTPAMMHBIX CPEJICTB;

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

Beimosinus patdory, Bel Oyaere:
ymemb:
— VY1. OcymecTBiATh pa3pabOTKy KoOJa MPOrPaAaMMHOIO MOJYJS Ha S3bIKax HHU3KOTO M
BBICOKOT'O YPOBHEH;

— Y7. ®opMupoBaTh aIrOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOYJICH B COOTBETCTBUU C
TEXHUYECKUM 3aJIaHUCM.

—  Y6. OdhopmiaATh JOKYMEHTALMIO Ha IPOrPaMMHBIE CPEICTBA;
— V2. CozgaBatrh nporpammy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTIEIbHBII MOIYJIb.

MarepuajbHoe obecnedeHne:

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

3ananue:
BeinoniHute ciienyroiye 3agaHus:
1. Co3maiite C# pemenue B cpene Visual Studio. HazoBuTe ero B COOTBETCTBHH C BallluM
BapHaHTOM 3aJlaHus. B KauecTBe MCXOAHOIO TUIA MPOEKTa BbIOEPUTE MPOEKT AMHAMUYECKOU
oubmuoreku (.dll). HazoBuTe mpOEKT TakyKe COTIACHO BallleMy BapHaHTy Wid mpocto Model.
JlanHbI TIpoeKT OyaeT coaepxkaTh B ceOe OM3HEC-JIOTHKY Balled OyayIiedl mporpaMMel, T.e.
COJIepKaTh KIIOUEBbIE CYITHOCTH, CTPYKTYPbI JaHHBIX U CIIOCOOBI UX B3aUMOJICHCTBHUS.
2. Cozpnaiite cymHOCTb-UHTEp(EC cormacHo Bamemy BapuaHTy. WuTepdeiic B s3bike C#
OIMCBIBAETCSI C TMOMOINBIO KiIoueBoro ciosa interface. OmuimTe KiIOYEBBIE CBOICTBA U
MeToibl uHTepdeiica. He 3a0yapTe 0 MpaBUIbHOM HMEHOBAaHUH 3JIEMEHTOB B COOTBETCTBHUHU 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, peanusyroummx naHHblii unTepgeiic. Kmaccsr OBA3ATEJIBHO
JOJKHBI UMETh pa3jiMuHble peanu3alnuu MeTooB uHTepdeiica. [Ipu aToM, qoUepHUE KI1acChl
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HE JIOJDKHBI UMETh HUKAaKHMX CCBUIOK ApPYr Ha JApyra, Takke, Kak M MHTepdeic He JOoIKEeH
HUYEro 3HaTh O KJaccax, ero pealn3yoluX.
4. Peanu3yiiTe BaIUJaIMIO CBOWCTB C MMOMOIIBIO MEXaHH3MOB 00pAaOOTKH UCKITIOUEHUH — €CITU
Ha BXOJ] CBOMCTBY MPHUXOAUT HEKOPPEKTHOE 3HAUYEHUE, BBHIXOJSIIEE 3a JOMYCTUMBIE MPEAEbl,
CBOWCTBO JOJKHO BEIOPOCUTH UCKITIOYEHHE COOTBETCTBYIOIIETO THITA C OMUCAHUEM BO3HUKILEH
omnOku. Hampumep, ecnu B cBoiicTBO «Bo3pacT» NbITAIOTCS NPUCBOUTH OTPHUILIATEIHHOE
3Ha4YeHHe, HeoOXOAMMO BBIOpOCUTH IK3eMIULip IncorrectArgumentException. Buumarensno
MpoJyMaiiTe BCE BO3MOKHBIE HEKOPPEKTHbIE BapHAHTHl JAHHBIX, B TOM YHCJIE€ U CCHUIKM Ha
null. B cnywae, ecnu MexaHM3Mbl BaJUJAllMM OJMHAKOBBl y BCEX CBOWMCTB, H3MEHHUTE
apXUTEKTypy OM3HEC-TIOTUKH: BMECTO peaju3aluu HHTepdeiica AByMs Kiaccamu, ciaemaiite
HaClle/IOBaHHE JBYX KJIAcCOB OT aOCTPAaKTHOTO Kiacca C NpUOOpEeTeHHEM MEXaHHW3MOB
BaJIMIALIUU.
5. lo6aBbTe B pelIeHUE €IIe OAMH MPOEKT. ITO MOXKHO CAEIaTh C MOMOIIBI0 KOHTEKCTHOTO
MeHIo nanenun «O6o3peBarens pemeHus». s 3Toro KIMKHUTE MpaBoil KHOMKOM 110 HA3BaHUIO
peleHus B aHeIu U BbIOepuTe MyHKT «J{00aBuTh mpoekt». Co3mgaiTe UCIOTHAEMBIH MPOSKT
koHconu (Win32 Console Application) u HazoBute ero «ConsoleLoadery. [lanublit mpoekT
SIBIISICTCS BPEMEHHBIM M HEOOXO/IM Il HA4aIbHOTO TECTUPOBAHUS OU3HEC-TIOTHKH.
[Ipumeuanue: B MOCIEAYIOMUX Ta00PaTOPHBIX Bbl M30aBUTECH OT 3TOTO MPOEKTA U CO3JaAUTE
BMECTO HEro mpoekT rpadudeckoro uHTepdeiica (WinForms Application). OnHako eciid BbI
y)K€ MOXKETe MPOJAEMOHCTPUPOBATH padOTy OM3HEC-TOTMKH HAa OKOHHOM IOJIb30BaTEIbCKOM
uHTEepdeiice — MoKeTe cpa3y co3/1aTh HEOOXOIMMBIH MTPOEKT.
6. IIponemoHCTpUpyiiTe KOPPEKTHYIO paOOTy OWM3HEC-IIOTUKH TMPOCTHIMH 33/JIaHUSIMU B
KOHCOJIM: CO3/JaliTe MEPEMEHHYIO-CCBUIKY Ha HHTepdenc, MOoouepeHO NpPUCBOWTE B HEE
HK3EMILIAPHI PEATU3YIONIUX KIACCOB U BBI3OBUTE pPeaM3allud METOJO0B — MOKAXHUTE, YTO ITO
pasHble peanu3anuu. BeposTHO, s AeMOHCTpanuy Bammx KiaccoB B mpoekte ConsoleLoader
MpHUAETCs J00aBUTh METO/bI BBO/IA/BBIBO/IA KJIACCOB OU3HEC-TIOTUKU Yepe3 KOHCOIIb.
3agaua

1. 'eomerpuueckue GUrypsl ¢ COOCTBEHHBIMH pealn3allusiMU pacdeTa IJIomaan GUrypsl:

KpYT, IPSIMOYTOJIBHUK, PA3HOCTOPOHHHIA TPEYTOJIbHHUK.

Ilopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a4a4H.
— BriOpatb 1 060cHOBaTH HanboJIee palOHATBHBINA METOJT PEIIeHUs 3a/1a4H;
— PazpaboTtarh anroput™ i peueHus 3aauu.
— Co3narb BHeIHUHN BUA GOPMBI IPOrpaMMBI
— Hanucare nporpaMMHbI€ KOJbI IS CO3JaHHON (OPMBI
— 3amycTuTh U OTIAJAUTh IPOrpaMmMy
dopma npenocraBiIeHUs pe3ybTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun ouenku:

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

—«XO0poII0» - TEOPETHYECKOE COJepKaHUe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHHsS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOrpaMMoi
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 33 JaHUI BBIMOJIHEHBI C OIINOKaAMH.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETUUYECKOE COJEpPkKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTeprajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOii
o0y4yeHMs y4eOHBIX 3aJaHHM BBIIIOJHEHO, HEKOTOPHIE M3 BBIIOJHEHHBIX 33aJaHUN colepKar
OLIHOKH.

39



—«HeynoBiaeTBOpUTENLHO» - TEOPETHUYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HEO0OXOMMBbIC YMEHHUsI HE COPMHUPOBAHBI, BHITIOJHEHHBIC YUeOHBIC 3aJJaHUS COJEPKAT IPyObIe
OIIHUOKHU.
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Tema 1.1.7 PazpadoTka mosib30BaTeIbCKOro HHTEpQeiica.
Jladoparopnoe 3ansTue 33,34,35,36,37,38,39,40 PazpaboTka unTepdeiica nojn3oBareisi

Lesan padoThi:
- Hayuntbcss QopmupoBaTh anropuTMbl pa3pabOTKH MPOTPaAMMHBIX MOIYyJEH B
COOTBETCTBUH C TEXHUUYECKUM 3aJlaHUEM;
- Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAyJen c HCIIOJIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHBIX CPEICTB;
—  BBINOAHATH TECTUPOBAaHKE IPOrPAMMHBIX MOJYJIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMH3AIIIO IPOTPAMMHOTO KOJIa.

Boinosinus padory, Bel Oyaere:
ymemop:

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

— Y7. ®opMupoBaTh AITOPUTMBI pa3pabOTKU MPOrPAMMHBIX MOJIYJICH B COOTBETCTBUU C
TEXHUYECKUM 33JaHHEM.

—  ¥Y6. OhopMIsaTh JOKYMEHTAIIMIO HAa IPOTPaMMHEBIE CPEJICTBA;

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

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

KpaTkue TeopeTnyeckue cBeIeHUS:

e B xozme nmaHHOll paboThl MBI paccMoTpuM cosaanue cpeactBamu CYBJl Access
M0JIb30BaTEIbCKOr0 HHTEpdeiica. JJaHHbIe MOXKHO BBOJUTH U MPSIMO B TaOJIUIIBI, HO /IS
KOHEYHBIX I10JIb30BaTele y/noOHee OCYIIECTBIATh BBOJ B OTAEIbHBIX OKHaXx,
MPEJOCTABIISAIONINX JOMOJHUTEIbHbBIE 3JIEMEHTHI YIPABICHUS U1 HAaBUTALUK U pabOThI
c 3anucsamu. B Access Takue OKHa Has3bpIBalOTCS (popMaMM, OHHU CIyKaT st
OpraHu3alK I0JIb30BaTEN0 YAO0OHOTrO rpaduyeckoro uHTEpdeiica ams paboTsl C
nanHbIMU. [Ipu pabote ¢ popMamMu ecTb HECKOIBKO PEXXUMOB: * pexxuM Dopmbl;

o pexum KoHcTpykTopa;

e pexuMm Makera.

B pexxume ®opMmel mosib3oBaTens paboTaeT C JAHHBIMH; MPOU3BOJIATCSA JOOaBIEHHME HOBBIX
3anucel, MPOCMOTp, YJAJ€HHWE WIM PEJaKTUPOBAHWE 3amuceil TabIuIbl WM 3ampoca,
SBJISIIOIIETOCS UCTOYHMKOM JaHHbIX Ut ¢opmbl. B pexxume KoHcTpykTopa ocymiecTBiseTcs
MO (UK CTPYKTYPBI (hOPMBI

(M3MeHeHUe BHEIIHEro BUJa, J00aBIeHUE U yJalleHUe SJIEMEHTOB yIpaBlIeHus U T.1.). Pexum
Makera 03BOJII€T YBUJIETh IaHHBIE U B TO YK€ BPEMS PEIaKTUPOBATh CTPYKTYPY (HOPMBI.
MakeT (popMbI UMEET CIIEYIOUINE PA3Iebl:

* 3ar0JIOBOK ()OpPMBI;

* 00J1aCTh JIAHHBIX

* npuMeydanue GOpMbI.

OOnacTe NAHHBIX OIpPENENsseT OCHOBHYIO 4acTh ()OPMBL. DTOT pazliell MOXET COJEpKaTh
AJIEMEHTHI YIPABJICHHs, OTOOpakarollue aHHBIE M3 HWCTOYHMKA JIaHHBIX (TaOJMIBI WIIH
3ampoca), a TaKke HEeM3MEHseMble JaHHble (Hampumep, Hagnucu MU JuHuuM). [Ipu meuatu
dbopMBl 00JTACTh NMAHHBIX OYJET TOBTOPATHCS IS KaXIOW 3amucy TaOJUIbl, TOTAa Kak
3aroJIOBOK M MPUMEYaHNE — TOJIBKO OJIMH Pa3.

Pa3memiaembie Ha popMe FIIEMEHTHI YIIPABICHUS MOTYT ObITh pa3HBIX THUIIOB.

CeasanHvle d1emeHmyl ynpasienus CBsI3aHbl C MOJIIMU 0a30BOM TaOJMIIbI, KOTOpas SBISAETCS
HMCTOYHUKOM JaHHBIX [UIsi ¢opMbl. Eciau HCTOYHMKOM JaHHBIX SABJISETCS 3ampoc, 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 3aMMCH B TaOIHUIIE.
C80600mnbIe 21emeHmbl ynpasiienuss He CBA3aHbl ¢ TaOIMIIAMU, B YaCTHOCTU OHU CIIY)KaT IS
oopmienus (TUHUM, HAITUCH U T.11.).
Buiuucnsemvie  onemenmwvl  ynpaenenuss — 3TO  DJIEMEHTBI, 3HAUYEHUS  KOTOPBIX
PacCUUTHIBAIOTCA Ha OCHOBE 3HAUYEHUH JAPYTHX JIEMEHTOB. B KauecTBe HCTOYHHMKA TaHHBIX
JUISL 9TUX 3JIEMEHTOB UCIOIb3YIOTCS BBIPAXKEHUS U (DYHKIUU.
Hwke nepedrcieHbl HEKOTOPBIE JIEMEHTHI YIIPABICHHS, KOTOPBIE MOTYT OBITh pa3MeIieHbl
Ha (hopme (TTOTHBIN MepedeHb MOXKHO YBUIETh, paboTas B pexkume KoHCTpyKkTOpa).
Haonucy (Label) comepxuT HeOONBIIOW TEKCT, KaK MPaBHIO, IOJh30BATEIIEM HE
usmensieMbiii. [lone (Text Box) cimyxut i 0ToOpaXKeHHs, BBOJAa U M3MEHCHHS JaHHBIX.
Daaxcox (Check box), Iepexniouamens (Option button), Beixmouamens (Toggle button) —
AJIEMEHTHI, OIpeAessaIonIie 3HaYeHHs Jorudeckoro tuma. B Access, B 3aBUCUMOCTH OT
HACTPOEK 1oJIsi, 3T0 MoxkeT ObITh "Mctuna/ Jloxks", "la/Her" wim "Bxor./Beiko.".
Onementsl Cnucoxk (List Box) u Ilone co cnuckom (Combo Box) mo3BoisitoT BBIOpaTh
3HAYEHUsI M3 OIPENEJICEHHOrO0 CIHCKAa (3TO MOXKET OBITh MPOCTO 3aJaHHBI HabOp
BO3MOXXHBIX 3HAUEHUU WM, HAIpUMEp, AaHHBIE OJHOTO M3 CTOJO1OB Tabnuikl). [Tone co
CIIMCKOM TaK>Ke TI03BOJISIET BBECTH B T10JIE HOBOE 3HAYCHHE.
Kpome "mpoctrix" popm, Access 1mo3BoJiseT co3aaBaTh "clI0KHBIC" (GOPMBI, BKIIOYAOIINE
JaHHBIEe, COOpaHHbIE U3 HECKOIBKHUX CBSI3aHHBIX Ta0mul. [Ipu aToM noduunennoil ghopmotl
HasbIBaeTcs popMa, KOTopasi BcTpauBaeTcs B Apyryto. @opma, coaeprkaiiasi HoJYMHEHHYIO
(hopMy, Ha3BIBACTCS 21ABHO.
B nmanke c ¢daiinamu k nabopatopHoi pabote HaxoAsTcs aABe 6a3bl Access — yKe 3HaKoMast
HO TIponuoMy 3aHsaTHIO 0a3a lib.accdb, B koTopyro mobaeneHsr aBe ¢opmbl, U 6a3a lib 1
.accdb, oTiMuaromasics ot NepBoi TOJIBKO OTCYTCTBHEM (DOPM.
Haunem c co3ganust ¢opmbl ¢ nHpopmanueir 06 mzganusx. Co3gaauM ee ¢ MOMOILBIO
Mactepa U MOTOM HM3MeHUM B penaktope. [lepeiinem Ha 3axiaaxy Co3manue — Mactep
dbopm. B mepBom oxHe "mactepa" Hamo BbIOpaTh Tabnuiy (WM 3ampoc), JaHHBIE W3
KOTOpOi OynyT oToOpaxkaThcs B hopMme (Tabnuiia
Book), u mons u3 3toil Tabmuubl. Hano oTMeTuTh, YTO MAEHTU(PUKATOP KHUTU (THMA
CueTunK) MOKa3bIBaTh MOJNb30BaTeNnto Ha ¢opme He Hago (puc. I1.2.1): u3mensercs
UACHTU(DUKATOP aBTOMATHYECKH M 33/1aTh €ro 3HAUYCeHHE BPYYHYIO IIOJH30BATENb HE
CMOYKET, YTO MOXKET MPUBECTHU K IMyTAHHUIIE.

Coramee scpu
e— - | Ofapure ncn A dogea
Lorvane o g
[Tofmas ook »
BT v nose. I OPenm rome

[Lomee ] (awe> J[ oo ]
Puc. [1.2.1. Be1i6op moseii TaGauiisI
B nmpencraBieHHOM mpuMepe TMOJI pacroyiaraloTcs B OJMH cronden, (opma Ha3BaHa
"Undopmanus o6 uzganusx". B mocneaHem okHe mactepa BbelOepute omnuuio "M3MeHUTH
MakeT (GopMbl", TOCIE YEro OTKPOETCS KOHCTPYKTOP, B KOTOPOM HYKHO M3MEHHUThH 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 cooTBeTCTBUU C MPUBEJCHHBIM BBIIIE OMUCAHUEM M IPUMEPOM
co3naiite HOByl0 ¢Gopmy. He 3a0ynpre B 3arojoBke (GOpMbl MOCTABUThH JaTy M BpeMs, a B
NpUMEYaHUU — HAANHCh PO CIpaBKy. Bmeaure uepe3 ¢(opmy Kakue-HUOYAb JaHHBIE.
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[Tocmotpure, kak Oyner BoirsineTh ¢opma npu nedatu (Paitn —  [lewatpy —
[TpeaBapuTeNbHBIN TPOCMOTP).
CamocrodaTenbHO co3aaiTe popMy IS pelakTUPOBaHUS HHPOPMALIUU O CTaTycax KHHT.
Ternepb paccMOTpUM co3aHue cOCTaBHBIX (hopM. Takue popmbl 0YeHb 5'MOOHBI ITpH paboTe co
CBSI3aHHBIMU TaOJMIAMH — B OJHOH (hOpME MOXKHO TPEICTaBUTH JaHHBIE W3 HECKOJIBKHUX
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 W3/JaHus, B3ATy0 M3 Tabmuiel BOOK, m mHoOpmMaiuio 00 uACHTUDHUKATOPE M CTaTyce
kHurH w3 Tabmuiel Book in_lib. Macrep mnpemiokuT co3garh MOAYHMHEHHBIE (DOPMBL
JanbHeilimas paboTa MacTepa He OTIMYACTCA OT HpeAblayiero ciayyas. O0paTure BHUMaHUE,
YTO MacTep co3Ja JABe (GOPMBI — OCHOBHYIO U MTOTYMHEHHYIO.
[Tocne okoHuaHust paboOTH MacTepa MOKHO OTPEIAKTUPOBATH (OPMY B PEKHME KOHCTPYKTOPA,
HaNpUMep TMOMEHATh TOAMKMCH C TOJCTABISEMBIX IO YMOJIYAHHIO Ha3BaHHW CTOJOIIOB Ha
Kakue-To OoJiee moApoOHBIE TTOSCHEHHUS.

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.
Co3paiite coctaBHylo (opMmy A oToOpakeHUs HHPopMauuu 00 H3IaHUM U TEKYIIeM
COCTOSIHMM 3K3EMIUISIPOB KHUT B OMOINOTEKE.
Hepenxo ans yno6cTtBa paboThl MOJIB30BATENsI HYKHO Pa3MECTHTh Ha (opme Kakue-HHOYyIb
JIOTIOJIHUTEJIbHBIE JJIEMEHTBI, HampUMep KHOMNKU. BHU3y kaxnoll ¢opMbl pacroIoKEHbI
KHOTIKH, TI03BOJIAIOLINE IEPEeIBUTaThC IO 3amucsaM (cieayromas, Hpeiblaylas, nepsas,
MocyenHsisi, HoBas 3amuch). OIHAKO i TOrO0 YTOOBI YyJIAdUTh 3alUCh, NPUXOJIUTCA
HCIIOJIb30BaTh COOTBETCTBYIOIIYIO KHOIIKY C OCHOBHOHM Halelll MHCTPYMEHTOB, YTO HE OYEHb
ya00HO.
Jlo6aBuM KHOMNKY ynaneHus Ha ¢opmy "HHpopmanus o6 uzganusx". i 3TOro B pexume
pEeIaKTUPOBAHUS HAJ0 BOCIOJIb30BAThCS IMAHEJbIO 3J€MEHTOB. Ha maHenu sneMeHTOB Halo
BbIOpaTh 3ME€MEHT "KHOMKA" M MBIIIKOH HapucoBaTh ero Ha ¢opme. Ilocie 3Toro mosBUTCS
nuanoroBoe okHo Co3gaHHMe KHONOK, B KOTOPOM HaJg0 yKaszaTh, YTO 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 BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpats 1 060cHOBaTh HanboJee palMoOHATBHBINA METOJT PEIICHNUS 3a1a4H;

— Pa3paborarb anroputMm s perieHus 3a1a4mn.

— Co3znath BHEIIHUHN BU (POPMBI IPOTPAMMBI

— Hanucare nporpaMMHbIe KOJIbI I CO3/1aHHON (OPMBI

— 3amycTUTh ¥ OTVIAAUTH IPOTrPAMMY
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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,
Ka4yeCTBO UX BBLITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0poIIIo» - TEOPETUIECKOE COACpKAHME Kypca OCBOSHO MOJIHOCTHIO, O3 MpoOenos,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTPaMMON
ydeOHBbIE 3aJJaHUs BBITTOJTHEHBI, HEKOTOPHIC BUJIbI 3aJaHUH BBITIOJHEHBI C OIITHOKAMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOCHO YacCTHYHO, HO
pOOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MarepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAaMMOM
oOydeHUs y9eOHBIX 3aJ[aHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIIMOKH.

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

Tema 1.1.8 IIporpammupoBanue B cpene 1C Ilpeanpusitue
JlabopaTopnoe 3ansitue Nedl 42 43 44,45 Coznanue npusioxenus ¢ bJ1

Hean pa6oThI:
—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3paOdOTKH MPOTPAMMHBIX MOJYJICH B
COOTBETCTBHH C TEXHHUECKUM 3a/IaHUEM;
- Beimonnate OTJIAJIKY IIPOrpaMMHBIX MoAayJen c HCIIOIB30BAHUEM
CIICHUAIM3UPOBAHHBIX ITPOrpaMMHBIX CPEACTB,
BrInmonHATE TeCTUpOBaHKE MPOTPAMMHBIX MOYIIEH;
- OcyiecTBiATh pepakTOPUHT U ONTUMM3ALMIO 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 COOTBETCTBHHM C
TCXHHUYCCKHUM 3aJaHHUCM.

—  Y6. OdhopmiaATs JOKYMEHTALMIO Ha IPOrPaMMHBIE CPE/ICTBA;

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

MarepunanbHoe obecrnieyeHue:
— MpynbTUMenuiiHble  CpeicTBa  XpaHEHUs, INepefauyd U IPeJCTaBJICHUS
nH(pOpMaLINH.

3aganme:
1. ChopmupoBaTh HOBYIO KOH(UTYpaIHIO.
2. Co3mate B KOHHUIypalMu  MOJCHCTEMBI: «JlabopatopHoe  3aHsATHENDY,
«AIMMHUCTPUpPOBaHHE». PacmosiokuTe WX Ha TaAHENIM  pas3ieloB B YKa3aHHOU
IIOCJIEJ0BATEIBHOCTH.
3. Co3gate naBe poyiv: AJMHUHUCTPATOp, HAJEIEHHBIA BCEMH IIpaBaMu, B T. YHCIE H
aJIMUHUCTPATUBHBIMH, U MOJIb30BaTEIh 0€3 aIMUHUCTPATUBHBIX MPaB.
4. Co3pate AByX MOJIB30BATENIEH, OOUH U3 KOTOPBIX JOJDKEH UIPATh POJIb aIMUHUCTPATOPA, a
BTOPOU — IIOJIB30BATEIIS.
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5. Co3gatb KOHCTaHTY, VYKa3aHHYI0 B 3aJaHUd, BKJIIOYMB €€ B  IOJCUCTEMY
«AQMMHHCTpUpOBaHUE». JlOMOMHUTENBHO co34aTh (OPMY KOHCTAaHT, BKJIIOYHMB €€ B
MOJICUCTEMY «AJIMUHUCTPUPOBAHME». B MOJIB30BaTENbCKOM pEXUME 3a/1aTh 3HAUEHUE JTAHHOU
KOHCTaHTBbl. B panmpHeiieM mnpu 3alyCcKe IPHUIOKEHUS BBIBOAWTH 3HAYCHHE JIAaHHOU
KOHCTaHTBl B OKHO cooOmenuii. Ecnmm anms pa3paboTku THa KOHCTaHTHI HEOOXOAMMO
pa3paboTaTh JONOJIHMUTENIbHBIE OOBEKTHI, BKIIOYUTh HMX B mHoacuctemy «JlaboparopHoe
3a"saTHENY.

6. PazpaloraTh CHpaBOYHMKM, YyKa3aHHbIE B 33JaHUU. BKIIOUUTP HMX B IOJCHCTEMY
«Jlaboparopnoe 3anaTHeNey. OcHOBHON (IEPBBIM B KaKIOM 33JaHUH) CIPABOYHHUK JOJIKEH
ObITb MHOrOypoBHEBbIM. KomuuecTBO ypoBHeW - mnpou3BoiapHO. HasBanue rpynmn B
CIIPaBOYHMKE - IIPOU3BOJILHO. Pelienne 3a1auu COCTOUT U3 CIEAYIOIUX 3TAIOB:

— Omnucatb CTpYKTYphl CIIPAaBOYHUKOB CPEJICTBAMU KOH(PHUTYypaTopa;

— Pazpabortath ¢opmbl quanora BBOJA JaHHBIX B CIPABOYHUKHU ( Kak IS BBOJA TPYII,
TaKk U JUIsl BBOJA 3JIEMEHTOB). ['pynmbl CIpaBOYHUKOB JOJKHBI COCTOSITH TOJBKO M3
KOJZIOB 1 HAUMEHOBAHUI;

— B pexume 1C:Ilpeampusitie BBECTH HECKOJIBKO TPV, COJEpXKAIIWi He MeHee 2-3
3JIEMEHTOB.

— JlonoiHMUTENBHO B cily4yae HEOOXOIMMOCTH pa3paboTaTh OOBEKTHI METa/JlaHHbIX,
Heo0XoAUMBIe AJ1s pabOThI 331aHHOTO cipaBouHuKa B KoHurypamum.

— OOecneunTh NPOBEPKY 3aMOJHEHUS BCEX PEKBU3UTOB ILANKU OCHOBHOI'O CIIPABOYHHKA.
Pa3pemars 3amuce 3eMeHTa CIpaBOYHUKA TOJIBKO B CiIy4ae 3all0JIHEHHOCTH BCEX
PEKBHU3UTOB LIAIKHU.

— IlomecTuth KOMaHIy CO3/1aHUSI HOBOT'O 3JIEMEHTa OCHOBHOT'O CIIPAaBOYHUKA B 3aJJaHUU
Ha paboyuil CTOJI MPUITOKEHHUSL.

— B ¢opmy criucka 0CHOBHOro CHpaBOYHMKA BCTaBUTh KHONKY C HazBaHUEeM «CIpaBKay.
IIpy Ha)kaTMM Ha STy KHOINKY IporpamMma JOJDKHa BBIBECTH B OKHO COOOIIEHUH
cupaBky. CopepkaHMe CHpaBKM — CM. BapuaHThl 3ajaHuil. Mcnonp3oBaTh KOMaHIy
CooOmuTs(...)

— Jlna pa3paboOTaHHOTO OCHOBHOIO CIIPaBOYHHMKA CQOPMHUPOBATH MOJYMHEHHBIN
cnpaBoYHUK. CTpyKTypa CIIpaBOYHHMKA — CM. BAPUAHTHI.

— IlpoBepky 3amoJHEHHOCTH TpexX O0Os3aTeNbHBIX (MPOU3BOJIBHBIX) PEKBU3UTOB
OCHOBHOT'O CIIpaBOYHUKA TIepe]] 3alKChi0 3JEMEHTa CIPAaBOYHHMKA BBIIOJHUTH
IIPOrPaMMHBIM ITyTEM, IOMECTHUB NPOLIETYypY IPOBEPKH B MOAYJIb MEHEKEPA.

7. Co3matb 00pabOTKy, KOTOpas JOJDKHA BBIBOJUTH CIIMCOK BCEX CIPABOYHUKOB,
pa3paboTaHHbIX B KOH(Urypauuu. s BeIBOAa MH(YOPMALMU UCIOIb30BaTh KOMAHIY
CooOmuTs(...)

3amaua
1. Koncranra «I's1aBHblil Oyxraarep», Tunl CnpaBoyHuKCceblika.COTPyIHUKH

2 CnpaBOYHHK COTPYAHHMKOB:

— TabenbHBIII HOMEp COTPYAHUKA;

— ®UO corpynHuKa;

— Tun corpyaHuka (BeIOMpaeTcss U3 CIUCKA — MEPEUYUCICHHS CO 3HAYEHUSIMH: IUTaTHBIH,
BHYTPEHHUIN COBMECTUTEIb, BHEITHUI COBMECTHUTEID);

— Jlata nmoctymiieHus Ha paboTy;

— Okian;

— Ilpusnak uneHCcTBa B IPOQCoro3e.

TabnuuHasg 4acTh 3JE€MEHTOB CHPABOYHHKA COAEPKHUT CIUCOK JETe COTpyIHUKA U HMEET
CIIENYIOIYIO CTPYKTYpY:

— [Ilon (BeIOMpaeTcs u3 crucka, 3aJaHHOTO MEPEUNCICHUEM);

—  ®UO pebenka.

— JlaTta poxnaeHus
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3 CipaBOYHHUK CTAHJAPTHBHIX BHIYETOB COTPYAHHMKA (MOAYNHEHHBINH):

— Tun BblueTa (BbIOMpaeTCs M3 CHHUCKA, 33JaBAEMOT0 MEPEUUCICHHUEM CO 3HAYCHUSAMHU:

CoOcTBenHsIi, Ha pedenka, ['epoii Poccun);

— Cymma BbIYETA.

— Jlara nauana neMcTBus

— Jlara okoH4aHUs ACHCTBUS
3ameuanue. Ilpu BBOJE HOBOIO 3JIEMEHTAa CIPABOYHHMKA O00ECHEUUTh aBTOMATUYECKOE
3anonHeHue pekBusuta "Tun corpynHuka" npenonpezneneHHbIM 3HaueHuem - "WTP" ( mo
YMOJTYaHUIO).
3ameuanue 2. CHhopMupoBaTh MPeIONPEACIICHHYIO ITPYIITY B CIIPAaBOYHUKE «Y BOJICHHBIE»

Ilonyuums cnpagky: évieecmu HAUMEHOBAHUS 6CEX COMPYOHUKOG — He U1eH08 npogcoto3a
3agaua
1. KoncranTta «['1aBHbIH KOHTpareHT», TN CrnpaBouyHukCcplika. KoHTpareHTsl
2. CnpaBOYHHK KOHTPAreHTOB:

— Kox konTparenra;

— HanmeHoBaHWE KOHTpAreHra;

— AJpec KOHTpareHTa;

— OCHOBHOI pacueTHbIN CYET(JIEMEHT CIPABOYHHUKA PACUETHBIX CYETOB KOHTPAreHTa);

— bank KoHTpareHTa (3JIEMEHT CIIPaBOYHHKA OAHKOB)

— Tenedon ;

— Pasmep kpeaura.
TabnuuHas 4YacTh SJIEMEHTOB CIPABOYHHKA COAEPIKHUT CIUCOK JOTOBOPOB KOHTpareHTa u
HMEET CIEAYIOLYIO CTPYKTYpY:

— Kox norosopa;

— HaumenoBaHue norosopa.

— JlaTa 3aKiIr04eHust JOroBopa

— yCIIOBUS AOTOBOpa (TEKCT)
3. CipaBOYHHMK PacYeTHBIX CYETOB KOHTPareHTa(Mmo 4MHeHHbIH)

—  KOJ

— HaMMEHOBaHUE

— 0aHK (3JIeMEHT CIpaBOYHUKA OAHKOB)
3ameuanue. Ilpu BBOJE HOBOIO 3JIEMEHTAa CIIPAaBOYHHMKA O0O0ECHEUUTh aBTOMATHYECKOE
3arnofiHeHrne pekBu3uTa "Pasmep kpenuta" mpepornpeaeneHHsM 3HadenueM - 'S 000 py6" ( mmo
YMOJTYaHHUIO).
3ameuanue 2. ChopMupoBaTh NpeIONpPEAEIECHHYIO IPYIIY B CIPABOYHUKE «3apyOeKHbIe
KOHTPareHThI»
Ilonyuums cnpagky: evleecmu HAUMEHOBAHUS CEX KOHMPAZEHM O C HY/1€6bIM 3HAYECHUEM
Kpeouma.
IMopsinok BbINoJIHEHUs PA0OTHI

— CocTaBUTh MaTEMaTHYECKYIO MOJIETb 3a/1a4H.

— BriOpats 1 060cHOBaTH HanboJee palMOHATBHBINA METO]T PEIICHUS 3a/1a4H;

- Pa3paborate anroput™m A penieHus 3a1auu.

- Hanucats 1 oTiiaguth nporpamMmy.
dopma npegocTaBieHHs pe3yJibTaTa

— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:
«OTIANYHO» - TEOPETHYECKOE COJIep’KaHUuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOenoB,

yMeHusl cpOPMUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
KaueCTBO UX BBINOJIHEHHUS OLICHEHO BBICOKO.
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—«XO0poIIo» - TEOPETUIECKOE COACpkKaHUE Kypca OCBOSHO MOJIHOCTHIO, O€3 MpoOeroB,
HEKOTOpBIE yMEHHUS C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IbI 33/IAaHUH BBIMOJIHEHEI C OIINOKAMHU.

—«Y IOBJICTBOPUTEIILHO» - TEOPETUYECKOE COJIepKaHUE Kypca OCBOCHO YacTUYHO, HO
npoOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOauMble YMEHHUS paOOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
0o0y4eHHUs1 y4eOHBIX 3aJlaHWi BBIMOJHEHO, HEKOTOPHIC W3 BBHIMOJHEHHBIX 3aJaHUN COAepIKaT
OIITHOKH.

—«HeynoBiIeTBOpUTENLHO» - TEOPETHYECKOe COJIep)KaHHEe Kypca HE OCBOCHO,
HEO0OXOMMBbIC YMEHHUSI HE CPOPMHUPOBAHBI, BHIMIOJHEHHBIE YUeOHBIC 3aaHus COIepKaT IpyoObIe
OIITHOKH.

JlabopaTopHnoe 3anstue Ned6,47,48,49,50 Coznanue 3anpocoB K bJ{

Hean pa6oThI:

—  Hayuutbhcs QopmupoBaTh anropuTMmbl pa3paboTKU MPOTPAaMMHBIX MOAYNIEH B
COOTBETCTBUH C TEXHHUUYECKUM 33JJaHUEM,;

Beinonnate OTJIAJKY IPOTPaMMHBIX MoAayJen c HCII0JIb30BAHNEM
CIELMAIU3UPOBAHHBIX IPOTPAMMHBIX CPEJCTB;
—  BBINOAHATE TECTUPOBAHNE IPOIPAMMHBIX MOIYJIEH;
- OcymecTBiATh pehakTOPUHT U ONTUMHU3ALUIO IPOTPAMMHOTO KOAA.

Brinosinus padorty, Bl Oynere:
ymemp:

— V1. OcymiecTBiarh pa3pabOTKy KOAa MPOTrpaMMHOTO MOAYJS Ha SI3bIKaX HHU3KOTO H
BBICOKOTO YPOBHEH;

— V7. ®opMupoBaTh AITOPUTMBI Pa3pabOTKU MPOrpaMMHBIX MOJYJIEH B COOTBETCTBHHU C
TEXHUYECKUM 3aJaHUEM.

—  ¥Y6. OdopMIsaTh JOKYMEHTAIIMIO HAa IPOTPaMMHBIE CPEJICTBA;
— ¥2. Co3naBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHBIA MOJTYJIb.

MarepuajnbHoe o0ecnieyeHue:

— MynpTUMenUiiHBIE  CpeACTBa  XpaHEHHWs, MepeJayd M [PeICTaBICHHS
uHpOopMalnu.
3ananne:
PazpaboTtarh oT4eT C HeCTaHJapTHOM pacin(POBKOI BBIBO/IA CIIUCKA HJIEMEHTOB OCHOBHOTO
CIpaBOYHMKA (CM. BapUaHThI 331aHUi B r1aBe 4). Jls 3Toro Heo0X0auMo:

1 Cosnars HOBYIO TIoicucTeMY «JIaGopaTropHoe 3aHsTHe3». Bee HOBBIE 0O0BEKTHI JAHHOTO
3aaHuA IOMCCTUTD B TaAHHYIO ITIOACUCTEMY.

L] Co3nath B KOH(pUTYpaLIUK HOBBIH 00HEKT-OTUET.

L] Cosnats dopmy otuera. {iist popMUpOBaHHUS OTYETA UCIIONB30BATh KOHCTPYKTOP 3ampoca ¢
00paboTKOil pe3ysbTara.

L] BHecTH KOPPEKTUPOBKY B PE3yJIbTAaThl pabOThl KOHCTPYKTOPA, 00ECIIEUNBAIOIIIE BBHIBO
OTYeTa U €ro HECTaHJIaPTHYIO paclIu(pOBKY
IHopsinok BbIMOTHEHUS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEIb 3a/1a4H.
— BrpiOpatb u 060cHOBaTh HanboJee palMOHATBLHBIM METO/T PELLIEHUS 3aauu;
- PazpaboTtare anroputm ajis pereHus 3a1auu.
- Hanucats 1 0Ti1IaguTh IporpaMmy.
®opma npeaocTaBIeHUA pPe3yabTaTa
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— bnok — cxema.
— Kog nporpaMmsi.
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.

—«XO0poI110» - TEOPETHIECKOe COoAepk aHUe Kypca OCBOEHO MOJHOCTHIO, 0e3 mpobesos,
HEKOTOphle yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IbI 33/IAHUH BBIMOJIHEHEI ¢ OIIMOKAMHU.

—«Y IOBJETBOPUTEIIBHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAUMble YMEHUsI pabOThl C OCBOSHHBIM
MaTepUaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOi
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPHIE W3 BBIINOJIHEHHBIX 3a/laHui CoJepKar
OIITHOKH.

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

JladopaTopHnoe 3anusitue Ne 51,52, 53,54 Coznanue XxpaHUMBIX NPOLEAYP.

Hean pa6oThI:
—  Hayuutbcst ¢opMHpOBaTH aNrOpUTMblI Pa3pabdOTKHM MPOTPAMMHBIX MOJIYJIEeH B
COOTBETCTBHH C TEXHHUYECKUM 3a/IaHUEM;

Beinonnate OTJIAJIKY IIPOrpaMMHBIX MoAayJen c HCII0JIb30BaHUEM
CTCIUAIM3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;
—  BBINOTHATH TECTUPOBAHKE TPOTPAMMHBIX MOTYJIEH;
- OcyiecTBiATh pepakTOPUHT U ONTUMM3ALMIO IPOrPAMMHOTO KOJIa.

Beimosnus padory, Bel Oyaere:

ymembs:
— VY1. OcymecTBiATh pa3pabOTKy KoJia MPOTPaAaMMHOIO MOJYJS Ha S3bIKaX HHU3KOTO H
BBICOKOI'O YPOBHEU,
— V7. ®opMupoBaTh AITOPUTMBI Pa3pabOTKU MPOrpaMMHBIX MOJYJIEH B COOTBETCTBHHU C
TCXHHUYCCKHUM 3aJaHHUCM.
—  Y6. OdopmisiTh JOKYMEHTALMIO Ha IIPOrpaMMHBIE CPEJICTBA;
— V2. CozgaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTIEIbHBII MOIYJIb.
MarepuanbHoe o0ecnieyeHue:
— MynbpTUMenuiiHbIE  CpPEACTBA  XpaHEHUs, INepefauyd W IPEICTaBICHUS
uHpopMaIuu.
3ananue:
Beinonnenue paboThl COCTOUT U3 CIEAYIOIIMX 3TAIOB:

— Coznmate HOBy mojacuctemy «Jlabopatoproe 3ansTueNe». Bce HOBbIE OOBEKTHI,
CO3/IaHHbIE B JaHHOM paboTe, MOMECTUTD B JJAHHYIO MTOJICUCTEMY.

— PaszpaGorats, eciu 3T0 HEOOXOJMMO, TOTIOTHUTEIbHBIE TOKYMEHTHI

— Pa3pabortars THN W CTPYKTYpY PETMCTPOB HAKOIUJICHUS JUIS XPaHEHUs JBIMKEHHH,
(bopMHUpyEeMBIX TPU MPOBEACHUN JOKYMEHTOB.

— Pa3pabortare Moynu npoBeAeHHS TOKYMEHTOB.

— Pagpaborare otuer. CpeacrBa oOpaimieHuss K HCTOYHUKY JaHHBIX — 3aIpoc.
Vcnonb30BaTh KOHCTPYKTOP 3ampoca ¢ 00paboTKoi pe3ynabTaroB. OTYeT MOJDKEH
BBIBOJIUTH OOIIME UTOTH.

— Ortuer nomkeH UMeTh pacmnpoBky. Tun pacmmnppoBKU — CM. BAPHAHTHI 33 JaHHA.
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— B cmywae pa3paboTku HECTaHIAPTHOTO OTYeTa BHJI OT4YeTa pa3padboTaTh
CaMOCTOSATEIBHO.
3anaua
BenomMocTs mocTymieHust ToBapa Ha CKJIQJIbI OT TTOCTABIIMKOB
32 TMepuoac o
Ckaan [doxkymeHT Jlara IMocraBmmk  Koauy. Eaunauubl Ilena Croumoctsh

3ameuanue 1. CTpoku oTYeTa TPYNIUPYIOTCS O OCTAaBIIMKaM. B KoHIle rpymisl cienyer
BKJIIOYATh CTPOKY «VITOr0 O MOCTaBIIUKY.

3ameuanne 2. Paspabortate nmokymeHT «[locTymieHume TOBapoOB OT  IOCTaBIIMKOBY
Pacmm¢poBka — crannapTHasi.

3agaua
BGHOMOCTB HOCTYHJICHI/IFI TOBapa Ha CKJIaAbI OT ITIOCTABIIIHUKA
3a HepI/IOI[ C I10

Craan Jloxkyment Jlata Koa. Llena Croumoctr Cymma HJIC Bcero ¢ HAC

3ameuanue 1. CTpoku oT4eTa rPYNIUPYIOTCS MO CKIagaM. B KOHIIe TPy ClieIyeT BKI0YaTh
CTpPOKY «MTOr0 MO CKIamy».

3ameuanue 2. Pazpaborate gokymeHT «llocTymieHue TOBapoB OT IOCTaBLIMKOBY
PacmmdpoBka — cranapTHas.

IMopsiiok BbINOJIHEHUSI PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.
— BriOpats 1 000cHOBaTh HanOOJIEE PAIIMOHAIBHBIA METO/I PEIICHUS 33/1a4H;
— Pa3paborate anroput™ A penieHus 3a1a4u.
— Hanucate 1 otnagute nporpammy.
dopMa npeaocTaBIeHUs pe3yJbTaTa
— baok — cxema.
— Koxa nporpammsl.
Kpurepum ouenku:

«OTIANYHO» - TEOPETHUECKOE COJEep’KaHHEe Kypca OCBOCHO MOIHOCTHIO, Oe3 MpoOenos,
yMeHUs cPOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TPOTrpaMMOil yueOHbIE 3a/1aHUS BHITIOJHEHBI,
Ka4yeCTBO UX BBHIIIOJHEHHS OIIEHEHO BEICOKO.

—«XO0poII0» - TEOPETUIECKOE COACPKAHUE Kypca OCBOEHO TMOJIHOCTHIO, 0e3 mpoOeoB,
HEKOTOpBhIe yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi
y4eOHbIE 3a/IaHUsI BBITIOJTHEHBI, HEKOTOPBIE BHUJIBI 33JJaHUN BBHITIOJIHEHBI C OIIMOKAMHU.

—«Y IOBJIIETBOPUTEIBHO» - TEOPETHUUECKOE COJEPKAHUE Kypca OCBOECHO YaCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMOM
oOyueHUs y4eOHBIX 3aJaHUI BBHITIOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3aJlaHUN COJIepiKaT
OIITNOKH.

—«HeynoBIETBOPUTENBHO» - TEOPETUUYECKOE COAEpKAHUE Kypca HE OCBOEHO,
HeoOX0oIMMBbIe YMEHHS He c(DOPMHUPOBAHBI, BEITIOJHEHHBIC YUeOHbBIE 3aJaHuUs COJIEpKaT TpyObIe
OIITNOKH.
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M/IK.01.02 ITopaep:kka U TeCTHPOBAHHME NPOTPAMMHBIX MOAYJIeH

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

esan padoThi:
- Hayuntbcss QopmupoBaTh airopuTMbl pa3pabOTKH MPOTPaAMMHBIX MOIYyJEH B
COOTBETCTBUH C TEXHUUYECKUM 3aJJaHUEM,;

Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAayJen c HCIIOJIb30BAaHUEM
CIIENUAIN3UPOBAHHBIX IIPOIPAMMHLBIX CPEICTB;
—  BBINOJAHATH TECTUPOBAHKE IPOrPAMMHBIX MOJYJIEH;
—  OcymecTBiaTh pepakTOPUHT U ONTUMH3ALUIO IPOTPAMMHOTO KOJa.

Boinoinus padorty, Bel Oynere:
ymemb:
— Y3. BeINOJIHATE OTNIAJKY U TECTUPOBAHUE NPOrPAMMBI HA YPOBHE MOAYJIS;
— ¥Y5. YMeTh BRIONHATh ONTHMHU3ANNIO U pe(haKTOPHUHT IIPOrPaMMHOTO KOJIa;
- ¥Y6. OdopMIIsaTh JOKYMEHTAIWIO HA TIPOTPAMMHEIE CPE/ICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAJIBHBIE CPENICTBA OTIAKU IPOrPAMMHOTO 00ECTICUEHHUSL.
— V9. PaboTaTh C cuCTEMOW KOHTPOJISI BEPCUH.

MatepuajibHoe o0ecnieyeHue:
— MpynbTuMenuiiHble  CpeiCcTBAa  XpaHEHUs, INepefauyd U IPEJCTaBJICHUS
uHpOpMaNnu.
Kparkue Teoperuyeckue cBeJeHH:
N3yunth MeTOAbl TECTUPOBAHMSI JIOTMKH IPOrpaMMbl, (OpMalM30BaHHbIE OMMCAHUSA
pE3yJIbTaTOB TECTUPOBAHUSA U CTAHAAPTHI IO COCTABIEHUIO CXEM ITPOIPAMM.
Crparerus «0enoro simKa»
CylIecTBYIOT CIEAYIOIINE METO/Ibl TECTUPOBAHUS MO MPUHIMITY «O€I0ro SIIuKay:
* IOKPBITHE ONIEPATOPOB;
* IOKPBITUE PELICHU;
* [IOKPBITHE YCIIOBU;
* MOKPBITHE PELICHUI/YCIOBUH;
* KOMOMHATOPHOE OKPHITHE YCIOBUH.
MeTo OKpBITHS ONIEPATOPOB
[lenbto 3TOrO METOAA TECTUPOBAHUS SIBJISIETCS BBIOJIHEHHUE KaKJOTO OIlepaTropa Mporpammbl
XOTs1 ObI O/IUH pa3.
3ananue:
Ecnu s TecTpoBaHus 3a/1aTh 3HAYEHUs NepeMeHHbIX 4 = 2, B= O, X=3, Oyner peanu3oBaH
MyTh dce, T. €. KAKIBIA OlepaTop MporpaMMbl BRITOTHUTCS oAuH pa3 (puc. JI5.1, a). Ho ecnu
BHECTH B QJITOPUTM OIIMOKH — 3aMEHHTH B MIEPBOM ycloBuH and Ha Orf, a Bo BTopoM X> 1 Ha
X<1 (puc. JI5.1, 6), au ogHa ommobOKa He Oynet obHapyxkeHa (tadu. 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 pe3yabTar onpenesnsercs o 0ok-cxeme Ha puc. JI5.1,
a, a pakTnueckuit — mno puc. JI5.1, 6.
Kak BumHO w3 9TOM TaOIMIGI, HU OAHA W3 BHECEHHBIX B aJTOPUTM OIMMOOK HE Oynaer
oOHapyKeHa.
Tabnuya JI5.1. Pe3ynbTar TECTUPOBAHUS METOJOM MOKPBITHUS OIEPaTOpOB
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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 MOKpBITUS PEIICHHH (TOKPHITHS TIEPEXOIOB)

CornacHo MeTOy IOKpPBITHS peIIeHHH KaKJaoe HalpaBlieHHe Iepexoja JOJKHO ObITh
peain30BaHO, TI0 KpallHEeH Mepe, OJMH pa3. DTOT METO]I BKIIFOYAET B c€0s1 KPUTEPHIA MTOKPHITHS
OIIEpaTOpOB, TaK KakK IpPU BBIIOJHEHMHM BCEX HANpaBIEHUI MEpPEXOJ0B BBIMOIHATCS BCE
orepaTophbl, HAXOASIINECS Ha 3TUX HAIMIPABJICHUSX.

Jlis mporpammsl, puBeZieHHON Ha puc. JI5.1, MOKpBITHE pEIIeHUH MOXKET OBbITh BBIOJHEHO
JIBYMSI T€CTaMH, TIOKPBIBAIOIIUME TIyTH {ace, abc!}, mubo {accl, abe}. ]Iy 3TOTO BBHIOEpEM
CIEYIOIIe UCXOHbIC AaHHbIe; {4 = 3, B= 0, X=3} — B nepBom cinyuae u {4 = 2, B=1, X=
1} — Bo BTOpOM. OHAKO TyTh, T1e X HE MEHsIETCs, OyaeT MPOBEPEH C BEPOATHOCTHIO 50 %o:
€CId BO BTOPOM YCIIOBHM BMECTO YcioBUS X> 1 3ammcano X<, To ommubOka He Oyner
oOHapyXeHa IBYMS TECTAMHU.

PesynbTarhl TEeCTHpOBaHUS pUBEACHBI B Tabm. JI5.2.

Tabnuya JI15.2. Pe3ynbTar TECTHPOBAHUS METOJOM TOKPBITHS PEIICHHIA
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Meroa MOKpBITUS yCIOBUN
OTOT METOA MOXKET [aTh JIyYllUue pe3yiabTaTbl IO CPaBHEHUIO C NpeaslaymumMu. B
COOTBETCTBUM C METOJIOM MOKPBITHSI YCIIOBUH 3aIllMChIBAETCSA YUCIIO TECTOB, IOCTATOYHOE JJIS
TOT0, 4TOOBI BCE BO3MOXKHBIE PE3yJbTaThl KaKIOTO YCJIOBHSI B PELICHUU BBIMOJIHSIIUCH, IO
KpailHel Mepe, OUH pas.
B paccmaTtpuBaeMoM mpumepe umeeM ueTbipe ycnoBusi: {4> 1, 5=0}, {4 = 2, X> 1}.
CrnenoBarenbHO, TpEOYeTCsl JOCTATOYHOE YMCIIO TECTOB, TAKOE, YTOOBI PEaTM30BaTh CUTYAIUH,
rneA>1,A4<1,5=0wuu#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;

0)A4 =1,5=1, X=0abc!.
Tabnuya J15.3. Pe3ynbTaThl TECTUPOBAHUS METOIOM ITOKPBITHS YCIOBUI

Metoa NOKpBITUS pElIeHni/yCI0BUi

Kputepuii MOKpBITHS peNICHU/YCIIOBUH TPeOyeT TaKOro IOCTATOYHOTO Habopa TECTOB, YTOOBI
BCE BO3MOJKHBIE PE3YJbTAThl KAXKIOTO YCIOBUS BBITOIHSUTICH 10 KpaifHeH Mepe OJMH pas3, Bce
pe3yabTaThl KaXKJIOTO PEIICHUS BBIMONHINCH 10 KpallHeW Mepe OIWH pa3 U, KPOME TOro,
Ka)XXJIOW TOYKE BXO0JIa IIEPEAaBaIOCh yIIPaBJICHUE M0 KpallHeH Mepe OJIMH pas.

HenoctaTtku meTona:

e * He BCerja MOXHO IPOBEPHUTH BCE YCIIOBUS;
e * HEBO3MOXKHO ITPOBEPHUTH YCIIOBUS, KOTOPBIE CKPBITHI IPYTUMH YCIOBUSIMH;
e * HEJOCTATOYHAS YYBCTBUTEIHHOCTh K OIIMOKAM B JIOTHYECKUX BBIPAKEHUSX.
Tak, B paccMaTpuBaeMOM TpUMEpE JIBa TECTA METO/1a TIOKPBITUS YCIIOBHIA
a)A=2,B=0,X=4ace;
06) A=1, B=1, X=0 abc!
OTBEYAIOT U KPUTEPHUIO TOKPBITHS PEIICHHI/YCIOBUNA. DTO SBISETCS CIEACTBHEM TOTO, YTO
OJTHU YCIIOBHSI TIPHBEICHHBIX PEUICHUH CKPBIBAIOT JPYTHE YCIOBHUS B ATHX peHIeHUsX. Tak,
ecnu ycinoBue A > 1 OyJer JOXKHBIM, TPAHCIATOP MOXXET HE NpoBepsATh ycioBus B= O,
MTOCKOJIbKY TIPH JTFOOOM pe3yibTate yciioBust B= 0 pe3ynbrar pemenus ((4 > )&(B=0)) npumet
3Ha4YeHue s10Jcb. 1o ecTh B BapuaHTe Ha puc. JIS.1 He Bce pe3ynbTaThl BCEX YCIIOBHM
BBITTOJTHATCS B TPOIIECCE TECTUPOBAHMSL.
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Paccmorpum peanmzanuio Toro ke mpumepa Ha puc. JI5.2. Hambosee mosHOE TMOKpBITHE
TeCTaMU B O3TOM CJIydaC OCYUICCTBIIAACTCA Tak, I-ITOGI:I BBITIOJIHAJIUCH BCC€ BO3MOXHBIC
PE3yNIbTaThl KAKOTO MPOCTOTO PELICHHUS.

JI7nst 3TOr0 HY)KHO MOKPBITh 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 yOeaAUTbCSI B TOM, YTO KPUTEPUH MOKPBITHS
YCJIOBUH U KPUTEPUU MOKPBITUS PELICHUN/yCIOBUNA HEOCTATOYHO YYBCTBUTEIbHBI K OIIMOKaM
B JIOTUYECKHUX BBIPAKEHHSX.
MeTtoa KOMOMHATOPHOI'O MOKPBITHS YCIOBUH
Kputepnii KOMOMHATOPHOTO TMOKPBITHUS YCIOBHH YIOBJIETBOPSET TAaKKE W KPUTEPHIM
MOKPBITUS PELICHUH, TOKPBITHUS YCIOBUN U MOKPBITHS PELLICHUN/YCTOBUH.
OtoT MeTtox TpeOyeT CO3laHUs TaKOro YMClia TECTOB, YTOOBI BCE BO3MOXKHBIE KOMOWHAITHH
pe3yabTaTOB YCIOBUS B KaXJIOM PELICHUHU BBINOJHSAINCH MO KpailHed mepe oauH pas. [lo
ATOMY KPUTEPHUIO B pACCMAaTPUBAEMOM IIPHMEPE JOJKHBI OBITh TTOKPBITHI TECTAMHU CJIETYIOIINE
BOCEMb KOMOMHAIIMH:

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.
Jlnst Toro 4TOOBI MPOTECTUPOBATh 3TH KOMOWHAIMM, HEOOS3aTeNBbHO HCIOJIh30BAaTh BCE 8
TecToB. DaKTHUYECKH OHU MOTYT OBITh MOKPBITHI YEThIpbMs TecTamu (Tadum. JI5.4):

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

*4 =2, B =1, X= 1 (nokpsiBaet 2,6);

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

* A =1 B =0, X= (nokpsiBaer 4, 8 _.
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Tabnuya J15.4. Pe3ynbTaThl TECTUPOBAHUS METOA0M KOMOMHATOPHOT'O MOKPHITUS YCIOBUH

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 HECKOJIBKO QJITOPUTMOB JJIi TECTUPOBAHHUS W OOO3HAYHUTH OYKBAMH HITU
uQpamMy BETBU 3TUX aJITOPUTMOB.
3. Bemmcare myTH aaropuTMa, KOTOPBIE JOJDKHBI OBITH IIPOBEPEHBI TECTaMU IS
BBIOPAaHHOTO METO/a TECTUPOBAHUS.
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 pe3yJbTaTa
— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

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

—«XO0poII0» - TEOPETHIECKOe COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6€3 MpoOesoBs,
HEKOTOpble yMEHHSA 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
npoOeITbl He HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAWMBbIE YMEHHS PabOTHI C OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
00ydeHUs] y49eOHBIX 3a/JlaHWH BBIITOJHEHO, HEKOTOPHIE M3 BBITOJHEHHBIX 3aaHUM CONEpXKaT
OIITMOKHU.

—«HeynoBneTBOpUTENbHO» - TEOPETHYECKOE COACp)KaHWE Kypca HE OCBOEHO,
HEOOXO0MMbIE YMEHHUS He C(OPMUPOBAHBI, BBIIIOJHEHHBIC YUeOHBIE 3a/1aHUs COJep)KaT rpyOsIe
OIITMOKHU.
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JlabopaTopHoe 3ansitue Ne 3,4 TectupoBaHHNe «4EePHBIM ALIUKOM)

Hean pa6oThI:
—  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 ONTHUMHU3ALHUIO IPOTPAMMHOTO KOJA.

BoinosinuB padory, Bel Oyaere:
ymemb:
— V3. BeINOAHATH OTJIAJIKY U TECTUPOBAHUE POrPaMMBbl Ha YPOBHE MOAYJIS;
— V5. YMeThb BBIIOJIHATH ONTUMU3ALINIO U PEPAKTOPUHT IPOTPAMMHOTO KOJIa;
— V6. ObopMisaTh TOKYMEHTAILIMIO HAa TPOTPaMMHEBIE CPE/ICTBA.
— V8. [IlpuMeHATh HMHCTPYMEHTAJIbHBIC CpPEICTBA OTJIAJKH  MPOTPAMMHOIO
o0ecTeYeHusI.
— V9. PaboTaTh C cuCTEMOI KOHTPOJIS BEPCUH.

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

Kparkue Teopernyeckue cBeieHUSA:
TectupoBaHue «4epHOTO SIMIMKA» — 3TO METOJ TECTUPOBAHUS (PYHKIIMOHAIBHOTO MOBEICHUS
00BeKTa (IPOrpaMMHON CHCTEMBI) C TOYKHU 3PEHUS BHEIITHETO MHUPA.
OcHOBHast 3ajaya TECTUPOBIIMKA JUIsI JIAHHOTO METOAAa TECTHPOBAHUS COCTOMT B
MIOCJIEZI0BATEIbHON MPOBEPKE COOTBETCTBUS MOBEJEHUS CUCTeMbl TpeboBaHusM. Kpome Toro,
TECTHPOBIIMUK JIOJDKEH MPOBEPUTHh PabOTy CUCTEMbI B KPUTHYECKHX CHUTYyallUsIX — B cilydae
M0JIa4M HEBEPHBIX BXOJHBIX 3HAUYCHUH. B maeanbHON cUTyannu Bce BapHAHTHI KPUTHUYECKUX
CUTyallui JIOJDKHBI OBITh ONHCAHBI B TPEOOBAaHUSAX HA CHCTEMY, U TECTUPOBIIMKY OCTaeTCs
TOJIKO TIPUIYMBIBATh KOHKPETHBIE NMPOBEPKH 3THUX TpeOoBaHmil. OHAKO HAa caMOM Jele B
pe3yibTare TECTUPOBaHUS OOBIYHO BBISBISIOTCS CIEIYIOIIUE TPOOIEMbI CUCTEMBI:

* IOBEJICHUE CUCTEMBI HE COOTBETCTBYET TPEOOBAHUSM;

* B CUTYyallusiX, HE MPEAYCMOTPEHHBIX TPeOOBaHUSAMH, CHCTEMa BeleT ce0sl HeaJeKBaTHO

(mpu PTOM TOJ HEaJEeKBATHBIM IIOBEJACHUEM MOXET TOHMUMAThCS KaK MOJHBIA Kpax

CHCTEMBI, TaK U BOOOIIE JII000e MOBEICHNE, HE OITMCAHHOE B TPEOOBAHUSX).
B nepBoM ciiydae 0ObIYHO TpeOyIOTCSI M3MEHEHHs IPOrpaMMHOrO KoJa, ropasfo pexe —
u3MeHeHuss TpeOoBaHuil. l3MeHeHune TpeOOBaHUII MOXeT MOTpeboBaTbcs H3-3a HX
MPOTHBOPEYNBOCTH (HECKOJBKO Pa3HBIX TPEOOBAHWI ONHCHIBAIOT pa3HbIC MOJEIN MOBEICHHS
CHCTEMBI B OJIHOM M TOM K€ CUTYyalluu) WK HEKOPPEKTHOCTH (TpeOoBaHMUS HE COOTBETCTBYIOT
NeHCTBUTEIBLHOCTH).
Bo BTOpOM ciyyae 01HO3HAUHO TPEOYIOTCS U3MEHEHUs TpeOOBaHHM BBUY MX HEMOJTHOTHl — B
TpeOOBaHUAX SBHO HE YUTCHA CHTYaIlWsl, IPUBOIAIAS K HEAJEKBATHOMY TTOBEJICHHIO CUCTEMBI.

MeToabl «4epHOTO SIUKa» 00eCIeUnBaIOT:

* SKBUBAJICHTHOE pa30uEeHUE;

* aHAJIN3 TPAHUYHBIX 3HAYCHHIA;

* QaHAJIN3 TPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H;

* IpenoIoxKeHne 00 ommoke.
DOKBHUBAJICHTHOE pa30MEHUE COCTOUT B pa30MEHUH BXOIHOH OOJIACTH JaHHBIX MPOTPaMMBI Ha
KOHEYHOE YHCJIO KJIAcCOB OKBUBAJICHTHOCTH TaK, 4YTOOBI KaKIBIM TECT, SBISIONIMICS
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MPEJCTaBUTEIIEM HEKOTOPOro Kiacca, ObLI SKBHUBAJCHTEH IIOOOMY APYroMy TECTY 3TOTO
kiacca. Kiacchl SKBHUBaJ€HTHOCTH BBIIEISIOTCS IyTeM Imiepebopa BXOIHBIX YCIOBHM H
pa3bueHus ux Ha 1Be (wim Oonee) Tpymmbl. [IpW 3TOM pa3nUYarOT [Ba THIA KIACCOB
SKBUBAJEHTHOCTH: IIPaBWJIbHBIC, 3aJAlOIIME€ BXOJHBIE JAaHHBIE JUIsI NPOrpaMmbl, U
HEeNpaBWIbHbIE, OCHOBAaHHbIC HA 3aJJaHIH OIIMOOYHBIX BXOJHBIX 3HaUeHHUH. Pa3paboTka TecToB
METOJIOM SKBHBAJIGHTHOTO pPa30MEHHs OCYILECTBISETCS B JiBa JTala: BbIIEJICHHE KJIACCOB
HKBHUBAJICHTHOCTH U TOCTpOCHHE TecTOB. IIpyM MOCTpOEHHMH TECTOB, OCHOBAHHBIX Ha BBIOOpE
BXOJHBIX JIaHHBIX, MPOBOJUTCS CHUMBOJIMYECKOE BBINOJHEHUE mporpaMMmbl. OJHa U3 IENeH,
KOTOpast CTOUT Mepe] pa3pabOTYMKOM TECTOB — COKpAIlEHHE KOJIMYECTBA TECTOB, YTOOBI
YIOXKUTbCA B a/IEKBAaTHBIE CPOKHM TECTHUPOBAHHUSA, HO IPHU 3TOM HE NIPOIYCTUTh CEPHE3HBIX
omnOoKk. VIMeHHO [UIsI STHUX LelNeld HUCHONb3yeTcsl TEeXHHKa pa3OMeHHss Ha KJacChl
SKBHUBAJIIEHTHOCTH, KOTOpas M 3aKiIl04aercs B pa3OMEeHUM Bcero Habopa TECTOB Ha KIIACCHI
SKBHUBAJIEHTHOCTH C MOCJIEIYIOIIUM COKPAILEHUEM UHCIa TECTOB.

AHanu3 TpaHUYHBIX 3HAYEHUH — HSTO TpoBEepKa OIMMOOK Ha TIpaHHIAX KIACCOB
SKBHUBAJIEHTHOCTU. Ecim TeXHUMKa aHanM3a KJIacCOB SKBHUBAJEHTHOCTH OPHUEHTHpPOBaHA Ha
TECTOBOE MOKPBITUE, TO 3Ta TEXHUKA OCHOBaHA Ha puckax. OHa OCHOBBIBAETCA HA HUJIEE O TOM,
9TO TMporpaMmMa MOXKET «HaTh cOoil» B 00NACTH TPaHUYHBIX 3HAYCHHH, TOCKOJIBKY IPH
pazpaboTke 0ombIIoe Yucao npodaeM BO3HUKAET UMEHHO Ha MPaHUIAX BXOAHBIX MEPEMEHHBIX.
Jlasxe eciii SKBUBAJICHTHBIE KJAacChl HAaWIEHbl NPAaBUJIbHO, TO I'PAHUYHbBIE 3HAUYEHUS MOTYT
ObITh OIIMOOYHO OTHECEHBI K JIPYyroMy kiaccy. D(PpQexkTuBHOE MPUMEHEHHUE 3TON TEXHUKHU
3aBUCHUT OT CIOCOOHOCTH IPaBUJIBHO BBIJIEIMTH KJIACChl 3KBUBAJEHTHOCTH U 3aTE€M BBIOPATH
TECTBI JIJIs1 IPOBEPKU I'PAHHULL 3TUX KJIACCOB.

AHanu3 NpUYUHHO-CIIEACTBEHHBIX CBA3EH MPOUCXOAUT cienyromuM odpasoM. Crenupukanus
pazbuBaeTcs Ha paboume ydacTKu. B cnemudukanuu omnpeneiseTcss MHOKECTBO MPHYUH U
cieacTBUM  (MOJ NPUYMHOW IOHMMAeTcs OTAENbHOE BXOJHOE YCIOBHUE WM KJIacc
SKBHUBAJIIEHTHOCTHU, CIIEJACTBHE MPEICTABIAECT COOOW BBIXOJIHOE YCIOBHE WM MpeoOpa3zoBaHHE
cucrembl). Ha ocHoBe aHanmu3a CeMaHTHMYECKOIO COJAEp)KAaHUS clenrudUKal CTPOUTCS
TabMuIla HUCTMHHOCTH, B KOTOPOM IOCIIEAOBAaTEeNbHO IepeduparoTcs BCEBO3MOXKHBIC
KOMOMHAIMM TPUYMH M ONPEACNAIOTCS CIEACTBUS JUIsl KaXJAOW KOMOMHAIMM IpPUYUH.
HenocraTkom 3T0r0 noaxoza sBiIeTcs I0X0€ UCCIEA0BAHNE TPAHUYHBIX YCIOBUM.
[Ipennonoxenue 06 ommOKe B 3HAUUTEIBHOW CTENEHU OCHOBAHO Ha MHTYUIMU. OCHOBHas
ujes METOo/a COCTOUT B TOM, YTOOBI COCTaBUThH CIIMCOK, KOTOPBIM MEpeducisieT BO3MOXKHBIE
OLIMOKM M CHUTYyallUH, B KOTOPBIX 3TU OLIMOKU MOIJM IposiBUThes. Ilocie sToro Ha ocHOBe
CIIMCKA COCTaBJISIIOTCS TECTBHI.

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

3ananue:

[Tycth HE0OXOAMMO BBINOJHUTH TECTUPOBAHHE IMPOTPAMMBbI, ONPEAEISIOMEH TOUYKY
nepeceyeHusl JBYX MpsAMBIX Ha IUIOCKOCTH. llomyTHO, OHa [OMKHA  OMNpENeNsTh
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 (KOX((QHIIMEHT - BEUIECTBEHHOE
YUCJIO) U OAWH HENPaBWIbHBIA (KO3(PUIIMEHT - He BemecTBeHHOe unciio). OTKyla MOXKHO
MPEIJIOKUTD 7 TECTOB:

® [00YEePETHO KAXKIBINA U3 KOA(P(UIIMEHTOB - HE BEIIECTBEHHOE YHCIIO.

2. ITo meToy rpaHUYHBIX YCJIOBMHIi:

MOKHO CUMTaTh, 4YTO JUIsl HMCXOJHBIX JAHHBIX TPAaHUYHBIE YCIOBHSI OTCYTCTBYIOT
(ko3¢ dunreHTHI - ";1100bIe"; BEIIECTBEHHBIC YHCTIA);
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AJI1 pe3yJIbTaTOB - MOJYy4acM, YTO BO3MOJXHBI BAPUAHTLI: CAWHCTBCHHOC PCHICHUC,
MPSIMBIE CITMBAIOTCS (MHOXKECTBO PEIICHUI), MPSMbIE MapaJlieabHbl (OTCYTCTBUE PEIICHUH).
CrenoBarenbHO, MOKHO MIPEUIOKUTH TECTHI, C PE3y/IbTaTaMHU BHYTPH 00JIacTH:

IHopsinok BbINOJIHEHHS Pa0OTHI
— CocTtaBUTh MaTEMAaTUYECKYIO MOJEIb 3a/1a4H.
— BriOpats 1 060cHOBaTh HanboJee paloOHATBHBINA METOT PEIICHUS 3a/1a4H;
— PazpaboTtars anroputm ajisi pereHus 3a1auu.
— Hanucats 1 oTi1aguTh IporpaMmy.
®opma npeaocTaBiaeHHs pe3yJbTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUUECKOE COJIEp’KaHUE Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOenos,
yMeHUs c(pOPMUPOBAHBI, BCE MPELyCMOTPEHHbIE MPOrpaMMoOi yueOHbIE 3a7aHUsl BBIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0po1Io» - TEOPETUYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 06€3 ImpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIE MPOTPAMMOiL
y4ueOHbI€ 3aJJaHHs BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3aJaHUI BBINOJIHEHBI C OIINOKaMH.

—«Y IOBJIETBOPUTENIBHO» - TEOPETUYECKOE COJIEP>KAHHE Kypca OCBOEHO YaCTUYHO, HO
npoOesbl He HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOMMbIe YMEHHs pabOThl C OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOii
o0y4eHHs y4eOHBIX 3aJlaHHi BBITIOJHEHO, HEKOTOPHIC M3 BBITOJHEHHBIX 3aJaHUHA COAEp)KaT
OILIUOKHU.

—«HeynoBi1eTBOPUTENBHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
HeoO0XoIMMble YMEHHS He c(hOPMHUPOBaAHBI, BBINIOJIHEHHbIE YUEOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.

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

—  BpmonnaATts OTJIAJKY MIPOTPaMMHBIX MoAayJen c HCIOJIb30BAHUEM
CHELMATU3APOBAHHBIX IPOTPAMMHBIX CPEJCTB;

BreimonHaTh TECTUPOBAHUC IPOTPAMMHBIX MO,Z[y.]'IGfI;
- OCYH_IGCTBJ'IHTI) pe(baKTOpI/IHl" " OIITUMU3AIHIO ITPOTrPaAaMMHOT'O KOa.

Boinosinus padorty, Bul Oynere:
ymembo:
— VY3. BeINOAHATE 0TNIA/IKY U TECTUPOBAHUE IIPOTPAMMBbI Ha YPOBHE MOJYJIS;
— V5. YMeTb BBINONHATS ONTUMU3ALUIO U peaKTOPUHT MPOTrPaMMHOI0 KOJ1a;
—  ¥Y6. OdopmMiaTh JOKYMEHTAIMIO Ha IPOTpaMMHBIE CPECTBA.

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

— V9. PaboraTh C cucTeMOI KOHTPOJIS BEPCUH.

MarepunanbHoe obecnieyeHue:

— MyneTuMenuiiHble  CPEACTBA  XPaHEHWs, Iepeladyd M MPEJCTaBICHUS
nHpopMaIuu.
KpaTtkue Teopernyeckue cBe1eHH:
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3amanmue:

— UM3yunutb 0CHOBBI pa3pabOTKH MOIYIbHBIX TECTOB

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

— MW3yuuts cpepctBa TectupoBanus, AocTymHbie B VisualStudio—Unit TestingFramework,
NUnit. lomyckaercsi HCIHOJNb30BaHUE AJIbTCPHATUBHBIX CPEACTB  (HEOOXOIMMO
COIJIaCOBATh C MPEIOJIaBATEIEM).

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

— PeanuzoBarh anropuT™M B COOTBETCTBUM C HOMEPOM BapHaHTa Ha JIOOOM S3bIKE,
noaaepxkuBaemMoM 1iatopmoit .NET. Hcnonp3oBaHue Apyrux s3bIKOB HEOOXOIUMO
3apaHee coracoBarh ¢ IPErnoaaBaTeeM.

— OOGecneunTh MaKCUMAIbHO BO3MOXKHOE MOKPBITHE KO TECTaMH.

— IIponemoncrpupoBath: Paboraroiyto ¢yHKIIMOHATHHOCTh B COOTBETCTBUU C 3aJJaHHEM;
[Tpoxoasiye unit-TeCThI.

[Ipu peanuzanyu anropurMa HEOOXOJUMO YUUTHIBATH CIEAYIOIINE TPEOOBAHUS:

— OObem Habopa gaHHBIX —He MeHee 500 MIJIJTHOHOB 3JIEMEHTOB.
— TIloTpebnsiemple aNrOpUTMOM HCTOYHHMKH JAHHBIX 3aalOTCs MHTepdeiicom
IEnumerable<T>.
— Pesynbrat paboTsl anroputma npenacrasieH uurepdeiicom [Enumerable<T>.
— TlapameTrpusyeMbie yCIOBHS /IS aITOPUTMa 3a1at0Tcs aeneratamu Func<T, bool>.
— Ilpu 3amwure HeE0OXOIUMO MPOJAEMOHCTPUPOBATH IMOHUMAHHE PEATHM30BAHHOTO
aNropuT™Ma
B KauecTBe CIPABOYHBIX MaTepuasoB npeiaraeTcs Habop CTaTei:
http://msdn.microsoft.com/ru-ru/library/dd264975.aspx
IMopsiiok BBINMOJTHEHHS PAOOTHI
— CocTaBUTh MaTeMaTHYECKYIO MOJIEIb 3a/a4H.
Bri6pats 1 060cHOBaTH HanbOJEE PAIIMOHATILHBIN METO]T PEIICHUS 3a1a4H;
- Pa3paborate anropuT™ A penieHus 3a1a4u.
- Hanucats u oTiiaguTh nporpaMmy.
dopma npegocTaBieHUs pe3yJbTaTa
— bnok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHHsI cpOPMHUPOBaAHBI, BCE MPEIyCMOTPEHHbBIE MPOTpaMMol yueOHbIE 3aJJaHus BBIOJTHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHUYECKOe COoJepKaHUe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpobenos,
HEKOTOpble yMEHHsS C(HOPMUPOBAHBI HENIOCTATOYHO, BCE IPEIyCMOTPEHHBIE MPOTrpamMMoin
yueOHbIe 3aJJaHUs BBIITOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUI BHITIOTHEHBI C OIIHOKAMH.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOyueHusi y4eOHBIX 3a/laHui BBINIOJHEHO, HEKOTOphIE M3 BBHIMOJIHEHHBIX 33/JaHUN cojepKat
OIITUOKHU.

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

JlaGopaTopHnoe 3ansitue Nel5,16,17,18,19,20,21,22,23. IHTerpanuoHHoOe TeCTUPOBAHUE
Lean padoThi:
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—  Hayuutbcs ¢opmupoBaTh aIropuTMbl pa3pabOTKM MPOTPaMMHBIX MOAayJed B
COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM;

Beinonnate OTJIAJKY IIPOTPaMMHBIX MoAayJen c HCIOJIb30BAHUEM
CIELMATIU3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

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

Boinosinus padorty, Bl Oynere:
ymemb:
— V3. BeINOAHATH OTJIAJIKYy U TECTUPOBAHUE IIPOrPaMMBbl HA YPOBHE MOAYJIS;
— V5. YMeTb BBINONHATS ONTUMH3ALUIO U peaKTOPHHT IPOTPAMMHOTO KOAA;
—  ¥Y6. OdopMiATh JOKYMEHTAIMIO HAa IPOTPAMMHBIE CPEACTBA.

— V8. [IlpumeHATH HHCTPYMCHTAJbHBIC CpPEJACTBA  OTJAJAKH  MPOTrPAMMHOIO
oOecrieueHusl.

— V9. PaboraTh C cucTeMOM KOHTPOJISI BEPCUH.

MatepuajibHoe o0ecnieyeHue:
— MynbpTHMeEIMITHBIE CPEACTBA XPAaHEHHS, TIEPEIavuy U TPEACTABICHUS
3ananne:
[IpoBecTH WHTErpallMOHHOE TECTHUPOBAHUE MPOrPaMMbl, OCYLIECTBISIONIEH BbIUUCIICHHUE
CUCTEMBI (QYHKIUH.

1. Bce -cocraBnstomue cucteMy (YHKIMM, Kak TPUTOHOMETpPUYECKHE, TaKk U
norapu(pMHUUECKUE, JOJDKHBI OBITh BBIpAXKEHBI Yepe3 0a3oBbIe (TPUTOHOMETPHUYECKAs
3aBUCHUT OT BapHaHTa; JiorapuMudeckas - HaTypaJlbHbIN Jorapudm).

2. CTpyKTypa NpHIOXKEHHS, TECTHUPYEMOTO B paMKax J1adopaTopHOW paloThl, JOJDKHA
BBINJISIETh  CleayroluM  oOpa3oM  (mpumep — npuBenéH  ansd  0a3oBOH
TPUTOHOMETPUYECKON QYHKIMHU 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 pPeaTu30BaHBI
MpU  TIOMOIIM PAa3JIOKEHUsT B psAJ C 3aJaBaeMOM  IOTPENTHOCThIO.  Mcrmonp30BaTh
TPUTOHOMETpHYECKHe / JorapupMuveckue mpeoOpa3oBaHUs g YHOPOIICHHUs (YHKIIHIA
SATIPEILEHO. Jna KAXJIOT'O Moaysst TOJDKHBI OBITH peau30BaHbl TAOJIMYHBIC 3arTyIIKH.
IIpu »sToM, HEoOXOOWMO HaWTH O00JAaCTh JOMYCTUMBIX 3HAYeHWH QyHKUUNA, H, TpH
HE00XOIMMOCTH, OTIPEAETUTh B3aUMO3aBUCUMBIE TOUKH B MOIYJISIX.

59



4. Pa3paboTaHHOE MPUIIOKEHUE JIOJKHO TO3BOJISTH BHIBOJUTH 3HAYECHUS, BbIJaBAeMOE JTIOOBIM
MOJyJIeM CHUCTeMBbI, B (aitn Buma «X, Pesynbrarsl moayns (X)», MO3BOJISIONIEE MPONU3BOIBLHO
MEHSTh LIar HapamuBanus X. Pa3aenurens B (aiiie MOXKHO MCIIOIB30BaTh MPON3BOIBHBIMN.
[Topsnox BeINONMHEHUS PAaOOTHI:

1. Pa3paboTath npuiioxKeHue, pyKoBOJACTBYACh NPUBEAEHHBIMHU BBIIIE IPABHIIAMH.

2.C nomomesto JUNIT4 pazpaboTaTh TECTOBOE MOKPBHITUE CUCTEMBI (DYHKITUH, TPOBEAS aHAIIN3
SKBHBAJICHTHOCTHA W YYUTHIBasi OCOOCHHOCTH cucTeMbl (pyHKIuU. Jlyig aHanu3a 0COOCHHOCTEH
cucteMbl (YHKIMH W COCTaBISIIOIIMX €€ YacTeil MOXKHO  HCIONb30BaThb  CaMT
https://www.wolframalpha.com/.

3. Cobpath mpuiiokeHue, cocrosiiee u3 3arnymniek. [Iposectu HHTErpanuio MpUIIoKeHus 1o 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

BriBoabl

B xonme nanHO# naboparopHoi paboThHl ObUIM TOJIy4eHBI HaBBIKH paszpabotku I1O0 ¢
UCTIOJIb30BAaHUEM MHTETPALIMOHHOTO TECTUPOBAHUS
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IHopsiok BbINOJIHEHUS PA0OTHI
CocTaBUTh MAaTEMaTHYECKYIO MOJIEIH 3aJa4H.
Bri6pats 1 000cHOBaTH HanboJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
— Pa3paboraTs aropuT™ IS pelIcHHs 3a/1a4u.
— Hamnucars u oTnaauts nporpamMmmy.
dopma npeaocTaBjieHuss pe3yJibTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHUs cpOpMHUPOBaHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMOi yueOHbIE 3aJjaHus BBIITOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUUECKOe COepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPCHHBIC MPOTPaAMMON
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIIMOJHEHBI C OIINOKaMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMUPOBAHBI, OOJBLIIMHCTBO MPEIYCMOTPEHHBIX MMPOrpaMMoii
oOydueHUs y9eOHBIX 3aJJaHUi BBIMIOJIHCHO, HEKOTOPBIC M3 BBHIMOJTHEHHBIX 3a/IaHUN COJEpIKaT
OIIHOKH.

—«HeynoBieTBOpUTENHEHO» - TEOPETUUECKOE COJEp)KaHHEe Kypca HE OCBOECHO,
HeoOXoIMMBbIC YMEHHS He c(hOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aJaHMs COACpKAT rPyObIe
OIIHOKH.

Tema 1.2.2 /lokyMeHTHPOBaHHE
JlabopaTopHnoe 3ansitue Ne24,25,26,27,28,29,30,31,32,33. OdopmiieHue TOKYMEHTAMU HA
NMPOrpaMMHBI€ CPEACTBA C HCNOJIb30BAHNEM HHCTPYMEHTAJIbHBIX CPEICTB
Hean padoTbi:
- Hayuutbcss (opMupoBaTh alropuTMbl pa3pabOTKH TPOTPAMMHBIX MOIYJICH B

COOTBETCTBHH C TEXHHUYECKHM 3aJaHUEM;

Beimonaate OTJIAJIKY IIPOrPaMMHBIX MoAayen c HCIIOJIb30BAHUEM
CHCIII/I&J'II/IEII/IpOBaHHBIX HpOTpaMMHLIX CpeI[CTB;
- BBINONHATE TECTUPOBaHKUE POTPAMMHBIX MOYJICH;
— OcyiecTBiIATh pe(hakTOPUHT U ONTHMHU3ALUIO TIPOTPAMMHOTO KOJIA.

Boinosinus padorty, Bel Oynere:
ymemp:
— VY3. BeINOJAHATE 0TNIA/IKy U TECTUPOBAHUE IIPOTPAMMBbI Ha YPOBHE MOJYJIS;
— V5. YMeTb BBINOIHATH ONTUMU3ALKUIO U pedaKTOPUHT MPOTrPaMMHOI0 KOJ1a;
—  ¥V6. OdopMiaTh JOKYMEHTAIMIO HAa IPOTPaMMHBIE CPECTBA.
— V8. [IlpumeHATP UHCTPYMEHTAIBHBIE CpPEACTBA OTIAAKUM  NPOTrPaMMHOIO
o0ecreyeHusl.

— V9. PaboraTh C cucTeMOM KOHTPOJIS BEPCUH.

MarepunanbHoe obecrnieyeHue:
— MpynbTUMenuiiHble  CpeiCcTBa  XpaHEHUs, IMepefauyd W IPeICTaBJICHUS
nH(pOpMaLIHU.
Kparkue Teopernyeckue cBeieHUSA:
Bunbl nporpaMMHBIX JTOKYMEHTOB
JIoKyMEHTUpOBaHUE TPOTPAMMHOTO 00€CTIeYeHHS OCYIIECTBISIETCS B COOTBETCTBUU ¢ EnnHOM
cuctemoit mporpammuoi mokymenTanuu (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:

* cneyugpuxkayus NOIDKHA COJAEPXKATh MEPEYeHb M KPATKOE ONMUCAHWE HAa3HAYEHHUs BCEX
¢aitnoB nporpaMmMHOro obecrieueHusi, B TOM 4ucie u (aiioB TOKyMEHTAllUd Ha HETo, U
SIBJIIETCSL 00S3aTEIBHON JJII TPOTPAMMHBIX CHCTEM, a TaKKe MX KOMIIOHEHTOB, HMEIOIIINUX
CaMOCTOSITENIbHOE IPUMEHEHHE;

* sedomocmy Oepxcamereli nooaurHuKko8 (KoJ Buaa jokyMenta — 05) 10KHaA coAepKaTh
CIHUCOK MpPEANpHUATHI, Ha KOTOPBIX XPaHATCS MOAJUHHHUKU MPOTPAMMHBIX JOKYMEHTOB.
Heo6xoauMocTh 3TOro JOKyMEHTa OIpEIelsieTcsl Ha dTarne pa3padOTKU U yTBEP)KICHHUS
TEXHUYECKOr0 3aJaHusl TOJIBKO Ui MPOrpaMMHOrO OOECIeYeHUs CO  CII0XKHOH
ApPXUTEKTYpOil;

* mexcm npocpammsl (KO BUA JOKyMeHTa — 12) TOJKEH coJepKaTh TEKCT MPOTrpaMMbl C
HEOOXOMMBIMA KOMMEHTapusiMu. HeoOXoAMMOCTh 3TOr0 JOKYMEHTa OIpeaeliseTcsl Ha
sTane pa3paboTKU U YTBEPKICHUS TEXHUUECKOTO 3a/IaHus;

* onucanue npoepammuvl (KOJI BUAA JOKyMeHTa — 13) MOIDKHO coAepiKaTh CBEIACHUS O
JIOTUYECKOW CTPYKType U (YHKIMOHMPOBAHHM MporpamMmbl. HeoOXoAMMOCTh AaHHOTO
JOKYMEHTa TaKKe ONpeAessieTcss Ha JTane pa3paboTKH M YTBEP)KICHHS TEXHHUYECKOTO
3aJlaHus;

* 8EOOMOCMb IKCHIYAMAYUOHHBIX O0OKYMeHmos (Kol BHAa NOoKyMeHTa — 20) moiDKHA
COJIep’KaTh TMEpedYeHb HKCIUTyaTAllMOHHBIX JOKYMEHTOB Ha NporpamMmy, K KOTOPBIM
OTHOCSTCS AOKyMeHThI ¢ komamu 30, 31, 32, 33, 34, 35, 46. HeoOXoauMOCTh 3TOTO
JOKYMEHTa TaKXe OIpeAeNseTcss Ha JTamne pa3paboTKU U YTBEPKIACHHS TEXHUYECKOTO
3aJJaHuUS;

* popmynsap (xon Buga gokymeHta — 30) TODKEH COMEPKATh OCHOBHBIE XapaKTEPUCTUKU
MIPOrPaMMHOTO 0OecrieueH!s], KOMIUIEKTHOCTh M CBEICHUS 00 SKCIUTyaTallui MPOTPaMMBbL;

* onucanue npumenenus (KOJ BUAa JOKyMeHTa — 31) JOIDKHO coAep>KaTh CBEACHHS O
Ha3HAYEHUH MPOTrPAMMHOTO OOeCIeueHMs, 00JaCTH MPUMEHEHHUS, IPUMEHSIEMbIX METO/axX,
KJIacCe pelIaeMbIX 3a/1ay, OTPAaHUYCHUSX IS TPUMEHEHHUs, MUHUMAIIbHON KOH(UTyparun
TEXHUYECKHUX CPE/ICTB;

* PYKOBOOCMBO CUCMEMHO20 npozpammucma (KOJ BUAAa JTOKyYMEHTa — 32) JOJKHO
CoZiepKaTh CBENEHUS JUIsl MPOBEPKH, obOecrieueHus] (PYHKIIMOHUPOBAHHS W HACTPOUKH
MIPOrpaMMBbI Ha YCIIOBUSI KOHKPETHOTO IPUMEHEHUS;

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

* pykoeoocmeo onepamopa (KoA BUga TOKyMeHTa — 34) CONEPKHUT CBEICHUS s
obecrieyeHus: MpoLeaypbl OOIIEHHs OnepaTopa ¢ BBIYUCIUTENBHON cHCTEMOH B Ipolecce
BBITIOJTHEHUS IIPOTPAMMBI;

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

* PYKOBOOCMB0 NO MexXHu4eckomy oocayscueanuio (Ko Buaa ToKyMeHTa — 46) COAepKUT
CBEJICHHUS JUIsl IPUMEHEHHSI IIPOTPaMMBI TIPH 00CTYKMBAaHUU TEXHUIECCKHUX CPEJICTB.
3aganme:

1. Hamwmcates KO TmporpaMM JUIS pEIICHHS TIOCTABJICHHOH 3aladll  Ha  s3BIKE
MPOrpaMMHUPOBAHHUS, BEIOPAHHOM Ha 3Tare CKU3HOTO MPOSKTUPOBAHUSI.

2. OTiaguTh TPOrpaMMHBIN MOJTYJIb.

3. [MomyuuTs pe3yabTaThl pabOTHI.

4. OdopMHUTh TOKYMEHTAIUIO K pa3paboTaHHOMY ITPOTPAMMHOMY OOECTICYCHHIO.

ITopsinok BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTHYECKYIO MOJIEIb 3a/Ja4H.

— BrpiOpatb u 060cHOBaTh HanboJee palMOHAIBHBIM METO/T PELLIEHUS 3a7auu;
- Pazpabotare anroput™ uist peleHus 3aJa4u.

- Hanucats 1 oTi1IaguTh IporpaMmy.
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dopma npenocTraBiieHNus pe3yJibTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHUECKOE COJIEPIKaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOeoB,
yMeHHs chOPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOTpaMMOl yueOHbIC 3aJJaHus BHITIOJHEHBI,
Ka4yeCTBO UX BBLITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0po1I0» - TEOPETHUECKOE COACpKAHUE Kypca OCBOEHO IMOJIHOCThIO, 0e3 mpoOeoB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTPaMMON
ydeOHbIe 3aJJaHUs BBITTOJTHEHBI, HEKOTOPHIC BUJIbI 3aJ[aHUH BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIBHO» - TEOPETHUUECKOE COJEP/KAHME Kypca OCBOECHO YaCTUYHO, HO
pOOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MarepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAaMMOM
oOydeHUs y4eOHBIX 3aJlaHU BBITIOJHEHO, HEKOTOPBIC M3 BBIMOJHCHHBIX 3aJIaHUN COJepIKaT
OIIIMOKH.

—«Heyn0BIETBOPUTENBHO» - TEOPETUUYECKOE COAEpKAaHME Kypca HE OCBOEHO,

HeoOXoIMMBbIC YMEHHS He c(hOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aaHMs COACpKAT IPyObIe
OLINOKH.
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M/IK.01.03 Pa3padoTka MOOMIbHBIX NPHJIOKEHU 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 MPHJI0KEHUH
esan padoThi:

—  Hayuutbcs ¢opmupoBaTh anropuTMbl pa3padOTKH TMPOTPaMMHBIX MOAIYJIEH B
COOTBETCTBUHM C TEXHHUUECKUM 3a/I1aHUEM;

—  Pa3pabarsiBaTh mporpaMMHbIE MOJYJIH B COOTBETCTBUH C TEXHUYECKUM 33aHUEM,

—  BemonnaTs OTIAAKY IIPOrpPaMMHBIX MoayJen c HCII0JIb30BAHUEM
CHELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJNICTB;

—  BoinonnsaTh TeCTHpOBaHUE TPOrPAMMHBIX MOJYJICH;

—  OcyuecTBasTh pepakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOI0 KOJ1a;

- PazpabaTbiBaTh MOAYJIM IPOTPAMMHOTO 0OecrieueH st isi MOOMIIBHBIX IIATGOPM.

Brinosinus padorty, Bl Oynere:

ymemb:

— V2. CoznaBatrh nporpamMmy 1o pa3zpadOTaHHOMY alITOPUTMY KaK OTIACIbHBIH MOIYJIb.

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

— VY4, OcymectBiare pa3pabOTKy Kofa MPOrpaMMHOIO MOIYJsS COBPEMEHHBIX S3bIKax
MIpOrpaMMHUpPOBAHUS;

- ¥Y6.0dhopMisaTh TOKyMEHTAIMIO Ha TPOrpaMMHBIE CPEACTBA.

MarepunanbHoe obecneyeHue:
— MpynbTuMenuiiHble  CpeiCTBa  XpaHEHUs, INepefJauyd U IPEJCTaBJICHUS
nH(pOpMaLINH.
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 cpeasl (Install NewSoftware), n
3aTeM B MMOSIBUBIIIEMCS] OKHE JI00aBbTE HOBBII MyTh - https://dl-
ssl.google.com/android/eclipse/

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

— Hacrpoiite Virtual Device

— Ycranosure Bepcun API

Heo6xoanMele 3HaHUS U HABBIKU
— O6mue npeacrasnenns 00 OC Android
— 3HaAKOMCTBO C MaTepuaaoM JeKIuuNe 2
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— ba3zoBoe 3HaHMe A3bIKa IPOrpaMMHUpPOBaHUs Java
HeoOxonuMble mporpaMMHBIE U allliapaTHbIE CPeACTBa

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

—  YcrpoiictBo mox ynpasiearnem Android wim smynsarop Android SDK
O0630p IPUITOKEHUS

— Pacnonoxenue anmemenToB ynpasienus: 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 TOIBKO OJUH CTWIIb Pa3MeUIeHHus. Mbl pacCMOTPUM MPHIIOKEHHUE,
KOTOPOE COJEPKUT B cebe MHOTO pa3inuHbIX layouts. JIocTHYb 3TOT0, MOKHO IYTEM CO3/IaHUS
B KadecTBe TiaBHOro layout, TabLayout, y koToporo kaxmslii tab mmeer CBOH Croco0
pa3MeInieHus.
|1 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 TO3BOJISIONINE W3MEHUTH
nary.
Apxurektypa Tab2
Hexoropsie Bukersr Ul
1 KoMITOHEHTHI.
-TextView - TeKCTOBOE MoJie 0TOOpaXkaroliee CTaTHYSCKYI0 HH(DOPMAITHIO.
-EditText - TekcToBOE MOJIE C MOIEPIKKON PEAAKTUPOBAHUSI.
-Button - knonka OK.
-Button - xnonka Cancel.
- Spinner - BeIMaaaroIuii CIUCOK ¢ 00pabOTKON COOBITHS BHIOOPA.
Apxurektypa Tab3
I'padnueckue 0ObeKThl (KAPTUHKHU) pa3MElEHHbIE B BUIE TaOIULIbI
KommnoHeHTHI.
-GridView — mnpezacraBiieHre, 0ToOpaXkarolee JIeMEHThl B IBYMEPHOI CETKe C MOICPIKKOM
BEPTUKAIBHOTO WM TOPU3OHTAIBHOTO CKpoJia. OJEMEHTHI, accoruupoBanHble ¢ Grid
MpeJCTaBICHUEM, JIOJKHBI OBITh TIpeACTaBiIeHbI ¢ moMonlsio ListAdapter.
Huzaita-XML
-TpaguumonHoe pazaenenue konaa (Java) u pecypcon (XML) — nuzaiiHa, CTPOK U T.II.
-Y100HO ynpaBiATh pecypcamu
-YrpoleHue JoKaaTu3aiu
-Paznenenne paboThl MporpaMMuUCTa U IU3aiiHEpa
Hcnonbs3yemeie API
Date Picker — BumkeT mo3BOJISIFOLIHIA pabOTaTh
Co31ath 3TOT BUDKET MOKHO MPH MOMOIIM KOHCTPYKOpa:
-DatePickerDialog(Context, DatePickerDialog.
-OnDateSetL.istener, Year, Month, Day).
Y CTaHOBUTH JaTy MOYKHO MPHU MOMOIIK 00BEKTa CIIyILATENs
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DatePickerDialog.OnDateSetListener () , KOTOpblii BBI3BIBACTCS BCSKHI pa3, Korua
[0JIb30BaTENh HAKUMAaeT Ha KHOMKY «Set». Peanmsys MeTOH DK3eMILIsSpa CIIyIaTes
OnDataSet(DataPicker,year, month, day), Mbl cCMOEM MOJIYYUTh JaHHBIC O JIaTE M3 BUDKETA U
B JlajIbHEMIIEM paboTaTh ¢ HUMHU.

Tuesday, December 28,
2010

- - +
Decg 28 2010
|

Kommnonetsr Tab2

Spinner — 3T0 BWKET MOXOXKHUH Ha BBINAJAIONIMA BHHU3 CIIMCOK, OTOOPAXKAIOIIUN OIUH
AJIEMEHT U TO3BOJISIONINI BBIOPATh 000N APYToil, Cpein CONEPKUMOT0 PaCKPBIBAIOIIETOCS
CITMCKA.

- Spinner B mporpamme MOXHO CO3JaTh C TOMOIIbIO KOHCTPYKTOPOB:

-Spinner(Context, int mode) — mnapamerp Mode mMo3BoOJsAET 3a4aTh CHOCOO OTOOPaKEHHMSI
anemeHToB cniicka MODE DIALOG nnu MODE DROPDOWN.

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

DeMeHTHl CIIMHHEpa OIpenesstoTes kiaccom Adapter, a 3aTeM MPUCOEIUHSAIOTCS K HEMY C
nomoinkio Metoaa SetAdapter(adapter).

Tab Layout

PaccmoTpeHne CTPyKTypbl TPUIOKEHHUS HadyHEM C TpapUuecKuX KOMIIOHEHTOB. B
npuiokeHnn Bce kommnoHeHThl Ul ompenensitorcs B xml ¢aiine. OCHOBHBIM MEHEIKEPOM
pa3MerneHus B mpuMepe siBisiercst Tab- layout.

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

- MoxHO co3znaTh NpEACTaBICHMUSA UL KaxJoM 3akimaaku B onxHOM  Activity(dopma
MIPUJIOXKEHHS ), a 3aTeM npuuenuth ux k TabHost.

-MosxHO omucarh NMpeACTaBIeHUs] KOHKPETHBIMU Activity U yepe3 IiaBHbIM 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 creayromue wmiard, YToObl 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 3amycTurcs npuioxenue. Ilocie 3arpyske smyinsTopa
MOXKHO YOeIuTbcs B PabOTOCIIOCOOHOCTH MpOrpaMMbl U IPOAHAIU3UPOBATH €€ KOJ 10
OIHMCaHUIO PabOTHI.
ITopsinok BbINOJIHEHUs padOThI
— CocTaBUTbh MaTEMaTUYECKYIO MOJIEIIb 3a/Ja4H.
BriOpath 1 060cHOBaTH HanOOJIEE PAMOHATBHBIN METOJ] PEIICHHS 3a/1a4H;
- Pa3paboraTe anropuT™ A penieHus 3a1auu.
- Hanucats 1 oTi1aguTh nporpammy.
dopma npegocTaBieHUs pe3yJibTaTa
— biok — cxema.
— Konx nmporpaMMsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep’KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yYMEHHSI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMOi yueOHbIE 3a/laHUSI BBINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

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

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE COJIep>KaHHE Kypca OCBOEHO YacTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHusi y4eOHBIX 3aJJaHUM BBIMOJHEHO, HEKOTOphIE M3 BBIMOJIHEHHBIX 33JaHUN cojepKar
OLIMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
HeoOXoIuMble YMEHHs He c(hOpMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHusl COAepKaT rpyobie
OLITMOKH.

JlaGopaTopHoe 3anstueNe 6,7,8,9,10,11 YcranoBka cpebl pa3padoTku MOOWJIBLHBIX
NPUJIOKEHUH ¢ IPMMEHEHHEeM BUPTYaJIbHOM MAILIMHBI
ean padorsr:
—  Hayuutbcs ¢opmupoBaTh aaropuTMbl pa3pabOTKH IMPOrpaMMHBIX MOAyJed B
COOTBETCTBHH C TEXHUUECKUM 3a/I1aHUEM;
—  Pa3pabarsiBaTh mporpaMMHbI€ MOJYJIH B COOTBETCTBUU C TEXHUYECKUM 33JaHUEM,
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Beinonnate OTJIAJKY IIPOTPaMMHBIX MoAyJen c HCIIOIb30BAHUEM
CIeLMaTU3UPOBAHHBIX IPOTPAMMHBIX CPEICTB;

BBINONHATE TECTUPOBAHKE POTPAMMHBIX MOJYJICH;
- OcymiecTBiATh pehakTOPUHT U ONTHMU3ALNIO TPOTPAMMHOTO KOJIa;
- PazpabaTpiBaTh MOAYIIM IPOTPAMMHOTO OOecTieueH st It MOOMIIBHBIX TUIAT(HOPM.

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

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

— Y4, OcymecTBiaTh pa3pabOTKy KojJa NPOTPaAMMHOTO MOJAYJIS COBPEMEHHBIX SI3BIKaxX
MpOrpaMMHUPOBAHMUS;

- ¥Y6.0dopMisaTh TOKyMEHTAIIMIO HAa TPOrpaMMHbIE CPECTBA.

MaTtepuajbHoe obecnieyeHue:
— MynbTuMenuiiHbIE  CpelCTBa  XpaHEHUs, INepefJaud W IPeICTaBICHUS
nHpopMaIuu.
3aganue:
1.YcranoBka u 3amyck rocreBoit OC B BUpTyanbHO# Mause VirtualBox. BupryanbHble
MalIMHbI TOJJEPKUBAIOT YCTAaHOBKY Kak ¢ ISO-00pa3a, Tak u ycraHoBouHoro aucka OC. Jlns
ycTaHoBKH uctonb3yeM [SO — o6pa3 onepanmonnoii cucremsl Ubuntu (Linux) ubuntu-11.10-
desktop-i386.iso.
— VYkaxkeM manky Juisi BAPTYyalbHbIX MaIIHH.
— Heo6xonumo co3aaTe BUPTYyaldbHYH MalluHy, Hcnonb3ys VirtualBox (VMware
Workstation, Player niau npyroe I10 Ha BbIOOp). YCTaHOBUTH M 3allyCTUTh T'OCTEBYIO
OC Linux (JuctpuOytus Linux 1100 npeanokeHHbli, 1160 Ha BHIOOP 1000 Apyroi
— Linux Mint, Ubuntu, Debian...). B kxauecTBe MMEHM IOIH30BaTENs HCIOJb30BaTh
CBOIO (haMIIIMIO, TMAposb — Balle WMsA. J{OTONHUTENBHO pealn30oBaTh 3aJaHHUE II0
BapuaHTy. B oT4er BKIIOUYUTH ONHCAaHHE Tpollecca YCTAaHOBKH, HACTPONKH
BUpTYyanbHOU MamuHbl 1 OC, cONpOBOXasi CKPUHILIOTAMH.
1.Ucnonb3ys mpoBoguuk (aitmoB Nautilus cozmate B karamore /home/umsimonszoBaTens/
MarnKy ¢ Ha3BaHUEM TIpeAMeTa, Tie OyIyT CONIEepKaThCs OTUETH MO JTAOOPaTOPHBIM paboTaMm.
Taxxe HayuyuThCS TPOM3BOJIUTH OCHOBHBIE ONepanuu Haj (ailinaMu, BKIOYas CO3JaHHE,
KOIIMPOBaHUE, NepeMMeHOBaHue ¢ailioB u ynainenue. OTcopTHpoBaTh (ailibl MO UMEHH.
2.Ucnonb3ys mpoBogHuk (aitmoB Nautilus cozmate B karanore /home/umsimonn3oBaTens/
ManKy JUIst XpaHeHus: u300pakeHnid. Taxke HaydUThCs MPOU3BOJINTH OCHOBHBIE OTIEPAINU HAJT
¢aitnamu, BKIIIOYas KONMHMPOBAaHUE, NeperMeHoBaHUE QaiioB M ynanenue. OTCOpPTUPOBATH
(aiinel Mo pazmMepy.
ITopsinok BbINOJHEHUS PadOThI
— CocTaBUTh MATEMaTHIECKYIO MOJIETH 3a/Ia4H.
— Hamucarp ko mporpamMm TSt pelIeHUs] TOCTABICHHON 33/1a4M Ha SI3bIKE
IPOrpaMMUPOBAHUS, BHIOPAHHOM Ha 3Tare 3CKU3HOTO MPOSKTUPOBAHUS
— OtrnaguTh NPOrpaMMHBIN MOJTYITb.
— TlomyuuTh pe3ynbTaThl paboTHI.
—  OdopMuTh TOKyMEHTAIUIO K pa3paboTaHHOMY ITPOTPAaMMHOMY O00ECTIEYEHUTO.

dopma npenocTaBieHns pe3yJibTaTa
— bnok — cxema.
— Kopg nporpaMmsbil.
Kpurepum ouenku:
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«OTIUYHO» - TEOPETHUYECKOE COJNEepKaHHWEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOesoB,
YMEHHS COPMUPOBAHBI, BCE MPEAYCMOTPCHHBIC IPOrPaMMOM yUeOHBIC 3aJIaHUS BBITIOJTHCHBI,
KauyeCTBO UX BBIIOJIHEHHS OLIEHEHO BBICOKO.

—«XO0pOoIII0» - TEOPETUIECKOE COJCpPKAHUE Kypca OCBOCHO IOJHOCTBIO, O3 mpo0esioB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
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(HOPMHUPOBAHBI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX ITPOrPaMMOM
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHCHO, HEKOTOPHIE M3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEHO,
HeoOX0IMMBbIC YMEHHS HE C(DOPMHUPOBAHBI, BHIMIOJTHCHHBIE YUEOHbIE 3aJaHUs COJIEpIKAT TPyObIe
OIIIMOKH.

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

Hean pa6oThI:

—  Hayuutbcs QopmupoBaTh anropuTMbl pa3paboTKH MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUH C TEXHHUUYECKUM 33JJaHUEM,

- P33pa6aTBIBaTB MIpOrpaMMHBIC MOJYJIM B COOTBCTCTBHUHU C TCXHUYCCKUM 3aJaHUCM,

Beinonnate OTJIAJKY MIPOTPaMMHBIX MoAyJen c HCII0JIb30BAHNEM
CIELMATU3UPOBAHHBIX IPOTPAMMHBIX CPEJCTB;

BreimonHaTh TECTUPOBAHUC IPOTPAMMHBIX MO,I[y.]'IGfI;
- OCYH_IGCTBJ'IHTI) pe(baKTOpI/IHl" " OIITUMU3AUIO ITPOTPAMMHOI'0 KOJ1a;
Pa3pa6aTBIBaTB MOAYJIHU IPOrpaMMHOT'O obecreueHus JII MOOUJIBHBIX HJ'IaT(i)OpM.

Beimosnus patdory, Bel Oyaere:
ymemb:
— ¥2. Co3naBaTh nporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTJICIbHBIN MOJIYJIb.

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

— V4. OcymecTBiars pa3pabOTKy KoJla MPOrPaMMHOTO MOAYJS COBPEMEHHBIX S3BIKAaX
MIPOrpaMMHUPOBAHUS;
—  Y6.0opMiIsTh TOKyMEHTALMIO HAa IPOTPaMMHBIE CPEICTBA.

MarepunanbHoe obecrniedeHue:
— MynbTUMeIUIHBIE  CPEACTBA  XpaHEHWs, TMepefayd | MPEJICTABICHUS
nH(pOpMaLIHU.
3aganme:
— Cozaats smyssitop Android.
— Hactpouts amynsTop.
IMopsnok BbINOJTHEHUS] PAGOTHI
1. 3amycrute Android Studio, B BepxHem meHto BeIOpath T00ls->Android->AVD
Manader. B nem Haxath kHOmKy Create Virtual Device...
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New Scratch File... Ctrle Alt« Shift+ Insert

IDE Scripting Console
& Groovy Console...

£ SDK Manager
V' Enable ADB Integration
@ Theme Editor

() Google App Indexing Test

Your Virtual Devices
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2. B Category Beibpats Phone.
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3. IlepenMeHOBaTh BUPTYaJIbHOE YCTPOMCTB, CMEHUTh pa3Mep IKPaHa, BEPCHIO aHPOMIA.

: Android Virtual Device (AVD

MoxHo nepenMmeHoeaTb

| o [ N o
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4. Hacrtpouts mononuautensHo Show Advances Setting, Ha KoTopoi Oy 1yT oKa3aHbl
AJIEMEHTBI HACTPOMKHU KaMepbl, CETH, MOKHO PETYJIHUPOBATh 00HEM ONEePaTUBHOM
namsty, pasmep SD CARS.
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5. IIpu cozmanuu HoBoro AVD, co3naercs HOBoe BUPTYaIbHOE YCTPOMCTBO.
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Otuer o npoaenaHHoi padoTe.

Kpurtepuu oueHku:

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

—«XO0poII0» - TEOPETHIECKOE COJEepKaHNE Kypca OCBOCHO MOJIHOCTHIO, O3 MmpoOesos,
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 CYIIECTBEHHOI'O XapakTepa, HeoOXOIUMble YMEHHsI pabOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOi
oOyueHusi y4eOHBIX 3aJJlaHUil BBIMOJIHEHO, HEKOTOPhIE W3 BBINOJIHEHHBIX 3a/laHui CollepKar
OIIHUOKHU.

—«HeynoBiaeTBOpUTENEHO» - TEOPETHUYECKOE COJAEpKaHME Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHS He c(hOPMHUPOBaAHBI, BBIMOJIHEHHBIE YYeOHbIE 3aaHus COAepkKaT rpyobie
OIIHOKH.

Jla6opaTopHnoe 3ausitue Neld. Co3qaHue HOBOTO MPOEKTA.
JlabopaTopHoe 3ansitue Nel5. M3ydyeHne 1 KOMMEHTHPOBaHMeE KO/1a.
JlaboparopHoe 3ansaTie Nel6. U3MeHeHHe 31eMeHTOB IU3aiiHA

Hean pa6oThI:
—  Hayuutbcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTPaAaMMHBIX MOAYyJIEeH B
COOTBETCTBUH C TEXHHUUYECKUM 33JJaHUEM,;
—  PazpabartsiBaTh mporpaMMHBIE MOIYJIH B COOTBETCTBUU C TEXHUYECKUM 33/JaHUEM;
—  BemonuaATh OTJIAJIKY MIPOTPaMMHBIX MoAyJen c HCIOJIb30BaHNUEM
CHeIMaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;
BoINonHATE TECTUPOBaHKME MPOTPAMMHBIX MOJYJIEH;
—  OcymecTBiarh peakTOPUHT U ONTUMH3AIHIO POTPAMMHOTO KOJIa;
Pa3zpabarpiBaTh MOy M TIPOrpaMMHOTO 00ecTieueHUs 1711 MOOMIIBHBIX TIaT(hopM.

Boinoanus 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;

— VY4, OcymecTBiaTh pa3pabOTKy KoJa MNPOTrpaMMHOTO MOJYJIS COBPEMEHHBIX SI3BIKAaX
IIpOrpaMMHUpPOBAHUS,

- Y6.0opMiIsTh TOKyMEHTAIIMIO HA TIPOTPaMMHBIE CPECTBA.

MarepunanbHoe obecnieyeHue:
— MpynbTUMenuiiHble  CpeiCcTBAa  XpaHEHUs, INepefauyd U IPeJCTaBJICHUS
uHpopMaIuu.
3aganue:
1.
— Co3nark HOBBIN IPOEKT.
— Co31aTh HOBOE MPUIIOKEHHE.
— J1o6GaBUTH 371IEMEHTHI YIIPaBJICHUS B IPUIIOKEHHE.
— 3anmyCTUTh NPUIIOKEHHUE.
JIabopaTopHoe 3aHATUENPEACTaBIEHA 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 — Bua utoroBoro pesynbrara BRINOTHEHUS JabopaTopHoit padoTel N1
Saganue 2

— Co31aTh HOBBIM NIPOEKT.

— H3yunts pasmeTky.

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

— Hamonauts MMPUIIOKCHUC QJICMCHTaAMHU YHpaBJICHUA C HUCIIOJIBb30BaAHHUEM
KOMIIOHOBKHM.

ITpumMep UTOroBOro pe3ybpTara BHIIOJHEHHS Ja00paTOpHOIl paboThl M300pakeH Ha PUCYHKE.

il
IAZAYM

OTKPbITble

D MNoxywats

D MNocnars

D MpovwraTs Cratio

D Mowrpars 8 dota 2

75



Iopsinok BbINOJHEHUS PA0OTHI
— Hamucate xom mporpamMMm sl peUICHWS TOCTaBICHHOW 3a7adyd  Ha  SI3bIKE
MIPOrpaMMHUPOBAHHUSL, BHIOPAHHOM Ha 3Tare 3CKU3HOTO MPOEKTUPOBAHUSI.
— OTiaauTh TPOrpaMMHBIA MOIYJIb.
— IMomyuuts pe3ynbTaThl pabOTEHI.
—  OdopmuTh TOKyMEHTAIUIO K pa3paboTaHHOMY IMPOTPAMMHOMY 00ECIICUEHUIO.
dopMma npeaocTaBIeHus pe3yabTaTa
— brok — cxema.
— Kog nporpaMmsbi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHs cpOPMHUPOBaAHBI, BCE MPEIyCMOTPEHHbBIE MPOrpaMMoi yueOHbIE 3aJJaHus BBIIOJHEHHDI,
KaueCTBO UX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUIECKOE COoAepkKaHHEe Kypca OCBOEHO MOJHOCThIO, Oe3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPCHHBIC IPOTPaAMMON
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BUJIbI 3a/IaHUI BBHIMIOJTHEHBI C OITHOKAMH.

—«Y IOBIICTBOPUTEIIBHO» - TEOPETUYECKOE COJEpPKaHHE Kypca OCBOCHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MMPOrpaMMoOii
oOydeHUs y4eOHBIX 3aJlaHU BBITIOJHEHO, HEKOTOPBIC M3 BBIMOJHCHHBIX 3a/IaHUN COJEpIKaT
OIIMOKH.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJEp)KaHWe Kypca HE OCBOCHO,

HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aJaHMs COACpKAT rPyObIe
OLINOKH.
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JladoparopHoe 3ansaTie Nel7. O6padoTka coObITHI: MOACKA3KH
JlabGoparopHoe 3ansaTue Nel8. O0padoTKa coObITHII: IBETOBAS UHANKALMS
JlabopaTopHoe 3ansitue Nel9. IloaroroBka cTaHIapTHBIX MOAYJIei
JlaGopaTropnoe 3ansTue Ne 20. O0padoTKa coObLITHII: EPEKIIOYEHHE MeKIAY IKPAHAMHU

Hean pa6oThI:

—  Hayuutbhcs QopmupoBaTh anropuTMmbl pa3paboTKH MPOrpaMMHBIX MOAYJIEH B
COOTBETCTBUH C TEXHUUYECKUM 3aJlaHUEM,;

—  PaspabarbeiBaTh mporpaMMHBIC MOJIYJIM B COOTBETCTBUU C TEXHUYCCKUM 3a/IaHUEM;

—  BemonnsaTs OTIAJIKy MIPOrPaMMHBIX MoyJen c UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

—  BrimoaHsATh TecTUpOBaHUE MPOTPAMMHBIX MOAYIIECH;

—  OcymecTBiaTh peakTOPUHT U ONTHMH3AIHIO IIPOTPAMMHOTO KOJIa;

Pa3pabareiBaTh MOIyJIM TPOrPAMMHOTO O0CCIICUEHUS TSI MOOMIIBHBIX IIATHOPM.

Boinoinus padorty, Bel Oynere:
ymemb:
— ¥2. CoznaBaTh nporpaMmy 1o pa3pab0oTaHHOMY allTOPUTMY KaK OTEIbHBIN MOIYIIb.

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

— V4. OcymecTBiare pa3pabOTKy KoJla MPOrPaMMHOTO MOAYJS COBPEMEHHBIX S3BIKAaX
MPOrPaMMHUPOBaHUS;

- ¥Y6.0dhopMisaTh TOKyMEHTAIIMIO Ha TPOrpaMMHbIE CPEACTBA.

MaTtepuajbHoe obecnieyeHue:
— MynbTUMeauiiHBIE  CpEACTBA  XpaHEHWs, TIepefayd M IPEJICTAaBICHUS
uHpOopMalnu.
3aganue:
1.
— Jlo6aBUTH BTOPYIO CTPAHMILY [T TPUIIOKCHHUS.
— M3y4uTh HOBBIE DJIEMEHTHI YIIPABIICHHS.
— Jlo6aBUTH KHOIIKH, KOTOPBIE OYAYT OCYIIECTBIISATH HAaBUTAIUIO.
— Co31aTh HaBUTAIMIO MEXK]Ty 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

OJICMCHTAMM YIIPABJICHHWA W HOBBIC KHOIIKM Ha o0eux CTpaHUIaX, KOTOPBLIC OCYHICCTBJIAIOT
HaBUT'allUIO MCXKIY OTUMU CTpaHUI[aMU
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JIpumep nTOroBoro pe3ynprara BHIITOJHEHHS Ja00paTOPHOI paboThl M300pakeH HAa PUCYHKE

Huakmit

IHopsinok BbINOJHEHHS Pa0OTHI
— Hanwucats kox mporpaMM s pellieHHs [OCTaBIEHHOW 3aJayd  Ha  sA3bIKE
IIPOrpaMMUPOBAHUS, BHIOPAHHOM Ha 3Tarle 3CKU3HOTO MPOEKTUPOBAHMSL.
— OrnaauTe IPOrpaMMHBIN MOYIIb.
— [lonyuuts pe3ynapTaTsl pabOTHI.
— OdopmuTh JOKYMEHTALHIO K pa3paboTaHHOMY IPOTPaMMHOMY 00€CIIEUEHHUIO.
®opma npegocTaBjeHNs pe3ybTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUECKOE COJEep’KaHHe Kypca OCBOEHO MOJHOCThIO, 06e3 mpoOenos,
yYMEHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMOi yueOHbIE 3a/laHUSI BHINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, O3 MmpoOesoB,
HEKOTOpble yMEHHsS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE IPOrpaMMoi
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH 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 MPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHus y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui CcoJlepKar
OLIMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
He0o0X0IMMBbIE YMEHHS He c(DOPMHUPOBAHBI, BHIIIOJHEHHBIE YUeOHbIE 3aJaHUs COJIEpKaT TpyObie
OLIMOKH.

JlabopaTopHnoe 3ansitue Ne21l. Ilepenadya JaHHBIX MeKIY MOLYJISIMHU.
JladopaTopHoe 3ausitue Ne 22,23. TecTupoBaHHe U ONTHMHU3AIUSI MOOHJIBHOTO
NPHI0KEHUS

ean padoThi:
—  Hayuutbcs QopmupoBaTh aaropuTMbl pa3pabOTKH MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUUYECKHUM 33JJaHUEM;
—  PazpabarbiBaTh nporpaMmMHbie MOJIYJIM B COOTBETCTBUU C TEXHUUYECKUM 33/IaHUEM;
- Beinonnate OTJIaIKy IIPOrpaMMHBIX MoAyJen c HCIIOIb30BaHUEM
CIIENUAIN3UPOBAHHBIX IIPOTPAMMHLBIX CPEACTB;
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—  BpImonHATE TecTHpOBaHUE IPOrPAMMHBIX MOAYJIEH;

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

BbinosinuB padory, Bel Oyaere:
ymemb:
— ¥2. CoznaBaTh nporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIEHBIA MO b,

— V1. OcymecTBisTh pa3paboTKy K0Ja IPOrpaMMHOTO MOAYJIS Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;

— VY4, OcymecTBiare pa3paboTKy KoJa TNPOTPaMMHOTO MOMAYISA COBPEMEHHBIX S3BIKax
MPOTPaMMHUPOBAHUS;
- ¥Y6.0hopMIsaTh TOKyMEHTAIMIO Ha TPOrpaMMHBIE CPEACTBA.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenuitHbie  CpeACTBAa  XpaHEHWs, TMepelaud U MPEJCTaBICHUS
uHpOpMaLnH.
3aganme:

- HaCTPOI/ITL COXpaHCHUC JaHHBIX.

— MHM3MeHUTH KJacchl B COOTBETCTBUU C 3aJaHUEM.

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

- HpOTeCTI/IpOBaTB H OIITUMHU3UPOBATD IIPUITOKCHHUC.

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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d st

JALANN

OTKPbITbIE

JALAMNM

OTKPbITblE

IMopsiiok BbINIOJIHEHHS PA0OTHI
— Hamucars koxn mporpamMm IS penieHUsT [OCTaBJIEHHOM 3aJaud  Ha  sA3bIKE
MIPOrpaMMHUPOBaHHUS, BEIOPAHHOM Ha 3Tare 3CKU3HOTO MPOEKTUPOBAHUS.
—  OtnaguTh NIPOrpPaMMHBIA MOYJIb.
— IlomyuuTs pe3ynbTarbl paboTHI.
—  OdopMuTh JOKYMEHTALIMIO K pa3pad0TaHHOMY MPOTPaMMHOMY OOECIIEUEHHUIO.

®opma npegocTaBieHus pe3yJbTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTINMYHO» - TEOPETHYECKOE COJIEp’KaHUE Kypca OCBOEHO MOJHOCTHIO, 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 yMEHHUs C(HOPMUPOBaHBI HEJOCTAaTOYHO, BCE MPEIYyCMOTPEHHbIE MHPOTrpaMMOil
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, He0OXOIUMble YMEHUsSI pabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHbBI, OOJBUIMHCTBO MNPEIYCMOTPEHHBIX MpPOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHH BBIIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN CoJlepKat
OIHUOKH.

—«HeynoBIeTBOPUTENBHO» - TEOPETUYECKOE COAEpKAHME 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 [IporpaMmmMupoBaHue HA A3bIKE HU3KOI0 YPOBHS
JlabGoparopnoe 3ansiTue Nel. IlepeBoj unces B pa3jiMyHble CUCTEMbI CHUCIEHUS
Hean pa6oThI:

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

— V2. Co3nmaBaTh MporpaMMy MO pa3pabOTaHHOMY alrOPUTMY KakK OTIEIbHBIN
MOJ1YJIb.

—  V1.OcymiecTBisTh pa3pabOoTKy KOAA MPOTPAMMHOTO MOJIYJS Ha S3bIKaX HU3KOTO
YPOBHS U BBICOKOTO YPOBHEN;

— V3. BBINOJHATH OTJIAJIKY U TECTUPOBAHKE IPOTPaMMBbl Ha YPOBHE MOIYJIS.
— V6. ObopMisaTh TOKYMEHTAILIMIO HAa TPOTPaMMHEBIE CPE/ICTBA.
— V8. [IlpumeHSATh UHCTPYMEHTANbHBIE CpEACTBA OTIAAKH  MPOTPAMMHOTO

oOecrieueHusl.
MarepuajibHoe od0ecneueHne:
— MynbTUMEIUIHHBIE CpPEeICTBA  XpaHEHWs, Tepefadyd W IPEICTaBICHHS
nHpopMaIuu.
3aganne
BBINOTHUTE MIEpeBOT YKCeN

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

06) u3 2-oit B 10—y 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—y1o, 16—yto 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

Berimumure 1nenpie  JeCATHYHBIE YHUCIA, NPUHALICKAININE CIEAYIOIUM YHCIOBBIM
MIPOMEKYTKaM:

[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) BBIYMTAaHUE B 2—0W CUCTEME CUHCIICHHS
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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) BbluMTaHue 16—bIX ymcen
— 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, WU HyMmepalus, — Habop KOHKPETHBIX
3HAKOB—LU(pP BMECTE C CHUCTEMOM NPUEMOB 3aIllMCH, KOTOpasl MPEACTaBIsAET YHCIa 3THUMHU
uudpamu.

OCHOBHBIE TIOHSTHSI CUCTEM CUUCIICHUS

Cucrema CUMCIIEHHS — 3TO COBOKYIHOCTH MPABUJI U TPUEMOB 3aIMCH YUCEN C IIOMOIIbIO
Habopa 1udpoBsIX 3HAKOB. KomnuecTBo mudp, HEOOXOAUMBIX VISl 3alMCH YHCJIA B CHCTEME,
Ha3bIBAlOT OCHOBAHUEM CHCTEMbI cuucieHus. OCHOBaHME CHUCTEMBbI 3aMKCHIBAETCS B CIIpaBa

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

Pa3nuuaroT 1Ba TUIIA CUCTEM CUUCIICHUS:

MO3UIMOHHBIE, KOTJa 3HaYeHHe KaXAOW LHU(pHI Yuciaa ONpeieseTcs ee MO3UIHMeld B
3aUCH YHCIIA;

HETMO3ULMOHHBIE, KOTJa 3HadeHue IU(phl B YKUCIEC HE 3aBUCUT OT €€ MeCTa B 3alluCH
YHUCIA.

IIpuMepoM HEMO3UIMOHHOW CUCTEMBI CUHUCIIEHUs sABJIAeTCS puMcKas: yucia IX, IV, XV
n T.4. [IpuMepoM MNO3UIIMOHHONW CHCTEMBI CUHCIEHUS SBISIETCS JIECATHYHAs CHCTEMA,
HCIIONb3yeMasi TOBCEHEBHO.

JIro0oe 1enoe 9uciio B MO3UIMOHHON CUCTEME MOYKHO 3arucath B pOpMe MHOTOUJICHA:

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

rac S OCHOBAHUEC CUCTEMBI CUHHMCIICHHUS,
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An__ 1 dpel YKca, 3aMMCaHHOrO B IAHHON CUCTEME CUUCIICHNS,
N — KOJIMYECTBO Pa3psiI0B YKCA.

[Tpumep. Yucmno 62930 samumercs B dbopme MHOTOUJIEHA CIIETYIOINUM 00pa3oM:
6293, =6-10°+2-10% +9-10" +3-10°

JlecsiTuuHasi cucTeMa CYHCICHUS — B HACToslee Bpemsl Hambosiee W3BECTHAs H
HCIOJIb3yeMasi. HeMPaBUIbHOE Ha3BaHUE YJICPIKUBACTCS U MIOHBIHE.
JlecsiTuuHasi cucreMa MCmoib3yer aecatb mubpp — 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
OCHOBaHHE — 4YuCIIO 2. JIJ1s 3a1MCH YKCes B 3TOM CUCTEME MUCIOJIb3YIOT TOJIBKO JIBE IIUPPHI —
Owul.

Tabnuma 1

COOTBETCTBHE YUCEII, 3aIIMCAHHBIX B PA3JINYHBIX CHCTEMAX CUUCIICHUS

Hecsatnuna | /[Bonuna | Bocemepuun | IllectHaguarepuyna
1 a1 as i
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 nepeBosa yucen U3 OJHON CUCTEMBI CUUCIICHHUS B IPYTYIO

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

Jlns mepeBoja JBOMYHOIO 4YHCIA B JIECATHUYHOE HEOOXOAMMO €ro 3amucaThb B BHJE
MHOTOYJIEHA, COCTOSILEr0 U3 MPOU3BEACHUH 1u(p YKcia U COOTBETCTBYIOIIEH CTEIEHU YUCIIa
2, ¥ BBIYMCIIUTD IO IPaBUJIaM JACCATUYHON aprpMeTHKu:

Xp=Ay- 2" 4 A 2" 2 A 2" Ay 2 A2 IIpu  mepeBoge  ymoOHO
IOJI30BAaTHCS TAOJHICH CTENIEHEN JBOMKMY:

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% +1-2°+0-2* +1.23+0-22 +0-21 +0.2° =232 15

nepeBojia
BOCBMepI/I‘IHOFO qucijia B HJCCATHUYHOC HGOGXO,Z[I/IMO €ro 3amnmucarb B BHAC MHOI'OYJICHA,
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COCTOSIIIIETO W3 TPOU3BEAEHUN LU(]p YKCIa U COOTBETCTBYIONICH CTENEHHW dYHclia 8, U
BBIYHCIIUTH 110 TPaBUIIaM I€CATUYHON apU(PMETUKH:
g=A,-8"1T+A 824 A L83+ +A -8 +A -8
[Tpu nepeBoie y1o0HO MOTH30BATHCS TAOIHIICH CTETICHEH BOCBMEPKH:

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

[Ipumep. Yucno 75013% MEPEBECTU B JIECATUYHYIO CUCTEMY CUUCIICHUS.
75013, =7-8*+5.8+0-8 +1.8 +3.8" = 31243,
Jlist mepeBoia MEeCTHAIIATEPUYHOTO YKCIa B JIECATUYHOE HEOOXOJAMMO €ro 3arucarb B
BUJIE MHOTOUJICHA, COCTOSMIET0 M3 MPOU3BeACeHUN U(p Yuciaa U COOTBETCTBYIOLICH CTemeHu
grcia 16, ¥ BBIMUCITUTH 110 TIPABHJIAM JCCATUIHON apu(PMETHKH:
_ 1@h-1 1@h-2 1@h-3 1@l 10
[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 CUUCIICHUS.

FDAlL g =15-163+13-162 +10-16" +1-16° =64929,,

Jlns  mepeBoja JECATUYHOTO 4YHWCIAa B JBOMYHYIO CHCTEMY €ro HEO00XOIuMO
MOCJIeI0BATEIBHO JEJIUTh Ha 2 10 TE€X MOp, MOKA HE OCTAHETCSl OCTATOK, MEHBIINI WX paBHBIN
1. Uncimo B JBOWMYHOM CHCTEME 3aIlMCBhIBACTCSd KaK IIOCIIEIOBATEIILFHOCTL TIOCIIETHETO
pe3ynbTata AeJeHHs U OCTaTKOB OT JICJICHHS B 0OpaTHOM IOPSIJIKE.

[Ipumep. Hucno 2249 IIEPEBECTU B IBOUYHYIO CUCTEMY CUUCIICHUS.

22,, =10110,

Z[J'ISI nepesoJia ACCATUYHOTO YHCIa B BOCBMCPUYHYHO CHCTCMY C€ro HCO6XO)II/IMO
II0OCJICI0BATCIIBHO ACJIUTH HA 8 A0 TEX IOpP, ITOKAa HE OCTAHETCA OCTATOK, MEHBIIHH WIH paBHBII\/II
7. Hucao B BOCBMCpH‘-IHOﬁ CHUCTEMC 3allMCBhIBACTCA KaK I10CIIECEA0BATCIIBHOCTh I_[I/I(I)p IIOCIICIHET O
pe3yibTaTta ACJICHUA U OCTaTKOB OT ACJICHHUA B O6paTHOM IopsAIKE.

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

571, =1073,

Jlis mepeBosa JNECATHYHOTO YHCIa B MIECTHAAIATEPUUYHYIO CHUCTEMY €r0 HEoOXOAMMO
MOCJIeIOBATEIFHO JIETUTh Ha 16 70 TeX Mop, MOKa HE OCTAHETCS OCTATOK, MEHBIIUN WIH
paBHbIN 15. Uncno B mIECTHAAUATEPUYHONW CHUCTEME 3alMCBhIBAETCA KaK IMOCIEI0BATEIBHOCTh
1ugp NocaeTHEro pe3yabTara IeJICHUs U OCTaTKOB OT JICJICHUSI B OOpAaTHOM MOPSIKE.

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

T~/

7467, =1D2B4

YroObl MEPEeBECTH YUCIIO U3 JIBOUYHON CHCTEMbI B BOCBMEPHUYHYIO, €r0 HY)KHO pa3OHTh
Ha Tpuaabl (Tpoiiku 1Mdp), HaYMHAS C MIIAANICTO paspsjaa, B ciaydae HEOOXOIUMOCTH
JIOTIOJIHUB  CTapIIyi0 TPHAAy HYISIMH, ¥ KaKAYIO TPHUAay 3aMEHHTh COOTBETCTBYIOIICH
BOChbMepuuHOi nudpoii (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 (4eTBepku I1Mdp), HAUMHAS C MIIAJIIET0 paspsia, B Cioydae
HEOOXOJMMOCTH [IOTIOJTHUB CTApIIyI0 TETPaay HYJISIMH, M KaXKAYI0 TETPaay 3aMEHUTh
COOTBETCTBYIOIIEH BOCbMepUyHOU 1 poi (Tadm. 3).

[Ipumep. Hucno 1011100013

0010 1110 0011, = 2E3,

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

MEPCBCCTHU B IICCTHAAUATCPUIHYIO CUCTEMY CUHUCIICHUA.

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

Jlia mepeBoja MIECTHAALIATEPUYHOIO YHCia B JIBOMYHOE HEOOXOAMMO Kaxayro Ludpy
3aMEHUTh DKBUBAJICHTHOW €1 IBOMYHOU TETPATOM.

[Ipumep. Hucno EE86 [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. Yucno IIEPEBECTHU B IIECTHAAATEPUUHYIO CUCTEMY CUUCIICHHUS.
66538 =110110101011,
11011010 1011, =DAB ¢

Apudmernueckue AeMCTBUS HAJl IIEJILIMH YUCJIaMU B 2-0l CHCTEME CUUCIICHUS :

1.Onepanyst  CIIO)KEHHS  BBIIOJIHAETCS  C + 0
HUCIIOJIBb30BaHUEM Ta6JII/IHLI JABOUYHOI'O CJIOXKCHUA 00
B OJIHOM paspsje: 11

[Tpumep.

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

10102 10112
12
100112 110002
1000002
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2.0nepanusi BBIYUTAHUSL BBIMOJIHAETCS 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.

[Ipumep.

a) x110012 6) x1012
11012 112
11001 101
11001 101
11001 11112
1010001012

4.0Onepauusi  ACJNCHUS  BBIMOJHSIETCS IO
QITOPUTMY, TOJIOOHOMY QJITOPUTMY BBITIOJHEHUS
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 HeoOXOoAMMO COOIIOAATH
CIIEAYIOIIME TIPAaBUIIA:

B 3allUCH PE3YJbTaTOB CIIOKEHUS M BBIYUTAHUS MOTYT OBITh MCIOJB30BAHbI TOJIBKO
1u(pbl BOCBbMEPUYHOTO an(aBuTa;

JECSITOK BOCBMEPUYHOM CHCTEMBI CUUCIIEHHsS paBeH &, T.e. IEPENOJHEHHE paspsia
HACTYIAET, KOI/1a Pe3yNbTaT CI0KEHHs OONbIIE UIIH PaBeH §.

B stoMm cnywae s 3amucu pe3ysbTaTa Halo BBIYECTH &, 3alMCaTh OCTaTOK, a K
CTapuieMy pas3psily NpuOaBUTh €AUHUILY IEPETIONHEHNUS,

3)ecnu mpu BBIYMTAHUM TPHUXOJIUTCS 3aHUMaTh €JUHMILY B CTaplieM paspsie, 3Ta
€IMHUIIa IEPEHOCUTCS B MJIAAIIUHN pa3psa/]l B BUIE BOCbMHU €IMHHIL.

[Tpumep
+ 7708 + 7508
2368 2368
12268 5128

Cro’keHue ¥ BEIYUTAaHHUE B IHCCTHaI[L[aTepI/I‘{HOﬁ CUCTEMC CUHUCIICHUA.
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[Ipu BBIMONMHEHMH 3THX AeiicTBUH B 16—0if c/c HE0OX0oAMMO COOMIOATh CIEAYIOIINe
IIpaBUIIA:

l)npu 3amucu pe3yabTaToB CIIOKEHUS M BBIYMTAHUS HAJIO MCIOJIB30BaTh LUQPHI
niecTHaauaTepuyHoro andasura: nudpsl, odo3Havaromme ynucna ot 10 no 15 3anuceiBaroTCs
JATUHCKUMHU OYKBaMH, TIOATOMY, €CIIM PE3YJbTaT SBISETCSA YUCIOM U3 3TOTO MPOMEXKYTKA, €T0
HAa/10 3alMChIBaTh COOTBETCTBYIOLIEH JaTHHCKOM OYKBOM;

2)1ecATOK ILIECTHAALATEPUYHON CHCTEMbI CUUCIIEHHsS paBeH 16, T.e. IEpEroIHEHHE
paspsja MOCTylaeT, eclii pe3yibTaT CIIOKEHHs OoJiblle UM paBeH 16, U B 3TOM cilydae i
3alMCH pe3ysibTaTa HaJo BbIUECTh 16, 3amucaTh OCTAaTOK, a K CTapLIeMy pa3psay NpuOaBUThH
€/IMHUILY IepEOTHEHUS;

3)ecnu NpUXOAUTCS 3aHUMATh €UHUILY B CTapILIEM pa3ps/e, 3Ta €AUHUIIA IEPEHOCUTCS B
MITaJIINI pa3psij B BUAE HIECTHAAUATH €AUHULL.

IIpumepsl.
+ B0916 +B0916
TFAL6 TFA16
1A0316 30F16

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

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

—«XO0poI110» - TEOPETUUECKOE COAEpPHKAHUE Kypca OCBOEHO IOJIHOCTHIO, O3 mpoOesoB,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE NPEIYCMOTPEHHBIE IPOrpaMMOi
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMblE YMEHUs padOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHUPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrpaMMOil
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui colepiKar
OLIMOKH.

—«HeynoBieTBOpUTENBbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
Heo0X0/IMMbIe YMEHMS HE c(hOPMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aJJaHUs COJEpKaAT rpyObie
OLIMOKH.

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

Hean padoTbi:

— T1I03HAKOMUTBCS ¢ uHTepdeiicom omiaguuka AFDP u ero ocCHOBHBIMH
BO3MOXKHOCTSIMU

Boinosinus padorty, Bel Oynere:

ymemp:

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

—  VYI1.OcyuecTBasaTh pa3paboTKy KOJa MPOrpaMMHOIO MOJIYNS Ha sI3bIKAX HU3KOTO
YPOBHS M BBICOKOTO YPOBHEH;

— VY3. BeIMOJAHATE OTJIAJIKY U TECTUPOBAHUE MPOrPAMMBI HA YPOBHE MO YJIS.

— V6. OdopmMiaTh JOKYMEHTAIMIO HAa IPOTPaMMHBIE CPECTBA.

— V8. [IlpumeHATP UHCTPYMEHTAIBHBIE CpPEACTBA OTIAAKUM  INPOTrPaMMHOIO
o0ecreyeHusl.

MarepunanbHoe obecrnieyeHue:
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— MynbTUMeIUiHBIE CpEeICTBa  XpaHEHWs, TNepefJadud W IPEICTaBICHUS
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 umedem PRIMER1.dat.

Pemenue:

Jns 3amucu daitna HeoOxoauMo chopMUpPOBATh 00JACTh MAMSATH COTJIACHO YCIIOBHIO
3a1aud. JTy 001acTh MaMsATH Ha3oBeM OydepoM M BBIOEpeM azipec 3Toro Oydepa B TEKyIeM
kozoBoM cermente — 1000h.

Jnsa  pemienus 3agayd = HEOOXOAMMO  yMETh  ONEPUPOBaTH €  YHCIaMU B
miecTHaanaTupuuHoi opme. Yucio 256 B mectHaauarepuuHoM Buae — 100h, a monoBuna
JUTHHBI (paiina

256/2=128 = 80h. [1y11 KOHTpOJIs HA4YaJIO MTEPBOM MOJOBHHBI Oydepa mamsTi 0ToOpa3uM
B okHe Memory 1 koman10i:

M1 1000

Hauvano Bropoit nonoBuHsl 0ydepa mamatu oToopa3um Bo 2 okHe Memory 2 komaH10i:

M2 1080

3aroyIHUM MEPBYIO U 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

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

Ha nucke c:\ co3pancs daiin anuHo# 256 6aiiT, KOTOPBI MOXXHO MPOCMOTPETh B BHUIE
IIECTHAIIATCPUIHOTO JaMIia IMaMsATH, HalmpuMep BCTPOCHHBIM PEAAKTOPOM B 000JI0YKax
Norton Commander wiu Far manager.
3agaum 1J151 CAMOCTOAITEILHOTO BbINOJIHEHHUS
3apava 1

Coznarp ¢aiin gaoi 1001 Gaiit, moJoBHHA KOTOPOTO 3amojHeHa cTpokoil «Mihay, a
BTOpas MOJOBHHA CTpoKoil «Ritay. B 501 Gaiite momkeH HaXOIUTHCS CUMBONI “+”° 3amucarh
¢daiin Ha nuck moj umeHeMm polovina.dat. Ilpocmorpute mnonydeHHBIH (aiim TEKCTOBBIM
PEAAKTOPOM B CHUMBOJIBHOM M IIECTHAALIATEPUYHOM BH/IE.

Pexomenoayuu:

Jlnsa co3ganust Oydepa B maMsTH MOXKHO BOCIOJB30BaThCS KOMaHAaMu otnaguuka F, P,
W.

Pazobparbces ¢ pemenuem npumepa 1 (1m.4).

He ucnonp3yiire obmacte PSP nst cBoero Oydepa nanubix. O6macts PSP — 310 nepBrie
256 GalfT TEKyIIEro CerMeHTa.
3anava 2

CoctaButh (aiin Ha mucke ¢ mmeneM data.bin. daiin momxkeH coxepkarh 256 Oailr,
OaTHI HIYT B MOPSIJIKE BO3PACTAHUS:

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. Vicrionp3oBaTh agpecalii0 K IaMATH BHYTPH OJHOTO CETMEHTA.
CocTaBUTh IUKI C KOJUYECTBOM IMOBTOPEHUH 256, BHYTPU KOTOPOTO MEHSIETCs ajpec Oaiita
oydepa (peructp SI) u cogepxkumoe Gaiita Oydepa (peructp AL).

Xoxa paGoTsl
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Otaaguuk — 3TO cnenuaibHas nporpamMma, npeaHasHaueHHas 71 BBOJa U IOIIAaroBOro
BBITIOJTHEHUS UCTIONHAEMBIX IporpaMM. CyliecTBYeT psiJi MPUYUH JIJISl UCTIOIb30BaHUS JaHHbBIX
[IpOrpaMM  pa3HbIMM  KAaTErOpUsSMU  II0JIb30BATENIEH. IIKOJbHUKAMH, CTYJEHTAMH W
npodeccnoHaNTbHBIMU IPOTPAMMUCTAMU!

¢ C noMouIpIo 0TIaAYMKa MOKHO T10 XO/y BBIIIOJIHEHUS IPOTpaMMBbl
[IPOCMaTPUBATh UCIIOJIHAEMBIH KOJI, HAOII0JaTh 32 U3MEHEHHUSIMH B pErucTpax Mmpoieccopa,
OTCJICKHMBATh 3HAYCHUSI M U3MEHEHUS OT/ACIbHBIX OAWTOB U IIENBbIX 00JacTell maMsaITH, a
TaK)ke OPTOB BBOJIA/BbIBO/Ia U MHOTOE JIPYTO€.

¢ OTnagumk ¢ yueOHOH TOUKH 3pEHHS — 3TO JOBOJIBHO yI00HAst MOJIENb
IpoLeccopa, MO3BOJISIONIasl MOHATH POJIb U PabOTy OTIEIbHBIX €T0 SJIEMEHTOB «HU3HYTPHY,
a TakKe (PyHKIIMOHUPOBAHHE U YCTPOMCTBO BCEH KOMITBIOTEPHOM CUCTEMBI.

¢ OTnaguuk sIBJIsIETCS 3aMeyYaTeIbHBIM HHCTPYMEHTOM, JTAIOIUM BO3MOKHOCTD
M3y4aTh UCIIOTHAEMBIN KOJI CBOMX U UyXKUX mporpamMm. Camblil IydInid crioco0 u3y4uTh
OTJIEJIbHbIE KOMaH Ibl — HaIMcaTh HEOOJIBIIYIO TECTOBYIO IPOTPAMMY B MHEMOKO/IAX,
3arpy3uTh €€ B OTJIQAUUK U HAOIIOIATh 32 Pe3yIbTaTaMH €€ paOOTHI B TIOIIATOBOM PEXUME.
VY AuBISIET TO KOTMYECTBO HHPOPMAIIH, KOTOPOE MOXKHO MOMYYUTh, IPOCTO HAOII01as U
aHAJIM3HUPYsl padOTy MAIIMHHBIX KOMaHJ.

BceM, kTO X04eT moHUMATh CBOM JCHCTBHS, JIIOOUT YHPABISATH COOBITUSMU U TITYOOKO
BHUKATh B JIETAJIH, AJI TOTO OTJIAYUK — HE3aMEHUMBIA HHCTPYMEHT.

Jlnia peanpHOro peknuma paboThl Mpolleccopa Haubojee HIMPOKO HCIONb3YIOTCS Takue
omnanunky, kak DEBUG, AFD u Turbo Debug. Otu cpencta 1o cBoMM (YHKIIMOHATBHBIM
BO3MOXXHOCTSIM BO MHOTOM CXOH, @ OCHOBHBIC OTJIMYHS 3aKIIOYAIOTCS B HEKOTOPBIX
CEPBHUCHBIX BO3MOXKHOCTSX U OpraHu3alui UHTepdeiica ¢ 0JIb30BATEIEM.

[Ipocreitmmii ornaguuk DEBUG.exe Bxoaut B omepanumonnyio cucreMy MS DOS u
Windows 9% B kauecTBe BHEIIHEH KOMaH/bL. Y HEro MOJHOCTBIO OTCYTCTBYET MHTepdencHas
000J104Ka, ¥ paboTa OCYIIECTBISIETCS TOCPEICTBOM KOMAaHIHON CTPOKH B

3

TEKCTOBOM pexume. Ilociie ero 3amycka nosiBiaseTcs: XapaKTEpPHOE MPUTJIALICHHE:

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

Otnamuuk Turbo Debug — nocrasisiercst ¢ GonbimHacTBOM Bepewii Borland C++ u
Pascal. TTonoOHO BceM ApPYrHM OTIaguUKaM, OH pa0OTaeT B PEXUME CyMepBH30pa, Oeps Ha
ce0s ynpaBiieHHuEe IPOrpaMMOM, U MO3BOJIAET MO LIaraM MCIHOJHATH KOJ MporpamMmbl. MOxKHO
notpeboBaTh, uToObI TUrbo Debug wucmosnHsn mporpammy a0 HEKOTOPOH TOUYKH HIH IO
MOSIBJICHUSI ONPENENCHHON curyanuu. MOXXHO M3MEHATh 3HA4YeHHs B MaMsTH, BPEMEHHO
BCTaBJIATh HOBBIE KOMAaHJbl, a TaKXe MEHATh 3HAYeHHs PErucTpoB u (iaaroB. MoXXHO
ucnosip30Bath TUrbo Debug s BBOAa WM peakTUPOBAHUS MPOrPAMM B MAIIMHHBIX KOJaX,
€CJI KOJMYECTBO KOMaHJ HE CIMIIKOM BENMKO. M3-3a HAJIMUYMSA XOpOILIEro ONMMCAHUA IO €ro
MPUMEHEHHIO BO MHOTHX KHHUTrax, Harmpumep, [4-6], Mbl Ha ero paboTe Takke OCTaHABINBATHCS
He OyzaeM.

[IpocTeiM U [1OBOJILHO YIOOHBIM OTJIAJTYMKOM, UMEIOUIMM HHTEp(ecHyr0 000JI0uKY,
spisgercs AFD. 3BecTHBI 1BE €ro BEpCHH:

» 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 TO3AHIO W YAOOHYIO BEPCHIO —
AFDP.

1.1. Onucanue ocrnoenvix noJeii unmepeiica

IIporpamma AFD, mpennasHadeHa Ui OTJQJKHU BBIMOJHAEMBIX MPOrpaMM U3 (hailioB
uma EXE wam COM. OpHako MOXHO 3arpy3uTh B TaMsATh, MPOCMOTPETh W TIPH
HE00XOAMMOCTH OTPEJAKTHPOBATH 1000 qpyroi (haii.
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OcHoBHOe 0KHO mporpamMmbl AFDP cocrout u3 cienyromux moJieii uagopmanuu (puc.

1):

. cocmosiHusi  npoyeccopa, — BKIOYawliee B ce0s  COACPIKUMOE
M0JIb30BATEIbCKUX PETUCTPOB, YKa3aTeIb KOMaHI, COIEPKUMOE YEThIPEX CJIOB CTEKa
(Staks),

peructpa duaros (Flags) u 3Hauenue BocbMu OT/I€b-4 HBIX (hi1aros (1);

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

. pa3mMeliieHre 00IacTH MaMsITH B BH/IE TEKCTA IPOrPaMMbl B MHEMOHHKAX
Accembiepa (3);

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

. nojie OTOOpaKEHHSI COJACPIKUMOTro namiia nmamstu  Puc.l. OcHOBHOE

okHO otnagurka AFDP
(Memory 2) o 16 6aiiT B CTpOKE B IIECTHAII[ATEPHYHOM, a TAK)KE€ B CHMBOJIbHOM BH/IE C
yKa3aHHEM IOJHOTO ajipeca IepBoro Oaira ctpokw (5);
. nojie noOCKas3Ku Mo UCIOJIb30BaHUI0 (PYHKIMOHANBHBIX KiaBum F1-F10
(6).

Buytpu mo6oro nonst (1) — (5) MOXKHO U3MEHATH €0 COJEPKUMOE: PETUCTPOB, MAMSTH,
CTeKa M cocTosHue (aroB. J[as U3MEHEHHs COOTBETCTBYIOLIETO MOJS B HEr0 HEOOXOAUMO
MepPeBECTU Kypcop, KOTOPBIN M3HAYAIbHO HAXOIUTCS B IoJie BBoJa koMaH/. [lepeBoa kypcopa
ocymecTBisieTcs yHKIIMOHAIBHBIMU KiaBumamu F7-1, F8 -|, F9 - | F10 — —.

BHyTpu akTUBHOTO MOJsI Kypcop IMEpPEeMEIIaeTcsi C IMOMOIIbI0 KJIABHUII YIPaBICHUS
KypcopoM U kiaBuiieit Tadymsiiuu — Tab. M0oXHO u3MeHATh Jito0ble JaHHBIE B MOJsX Memory
1 u Memory 2.

Heo6xoanMo uMeTh B BHIy, YTO OTJIAJYUK ONEPHUPYET TOJIBKO C IMIECTHAAIATEPUIHBIMH
YHUCllaMU, KOTOpbIe  SIBISIOTCS  KOMIIAKTHBIM  TPEACTAaBICHHUEM  JIBOMYHBIX  YHUCEIL.
JloTyCTUMBIMU 3HAYCHHUSIMHE SIBJISTFOTCS uncina oT 0 10 F (MoXHO mucaTh Kak CTPOYHBIMH, TaK H
3ariaaBHBIMH CHMBOJaMH). VICkitoueHHEM SIBIseTCSl TpaBas 4acTh MOJS S CHUMBOJBHOTO
MPEACTABICHUS JTaHHBIX, T/ie AomycTuMbl Jto0bie ASCII cumBosbl. Kpome Toro, oTaenbHbIC
¢bnaru Moryt mpuHuUMAaTh Juib 3HaueHus 0 winu 1. [lpum HanucaHuu U pegaKTHPOBAHUU
IIPOrpaMMBbl BCe ajipeca, JaHHbIE M KOHCTAHTHI 3alMCBIBAIOTCS TOJIBKO B IIECTHAIATEPUIHOM

BUJIE.
1.2.
DyukyuonanvHole
Knaguwiu
B noJje (6)
MTOACKAa3KN MPUBEAECHBI
JTaHHBIE o
HCIIOIb30BAHUIO
(YHKITMOHATBHBIX KIIABUIIL
F1 (Step) —
nowazoéoe  BBIIIOJIHCHUE
OHOH MAaIlUHHON

Komauabl. [lpu HakaTHu
Ha 3Ty KJIaBWIIY BBITOJHACTCS TEKyIas KOMaH/Ia MPOrpaMMbl, YKa3aTelb KOMaH[ MIePeX0IUT
Ha CJICAYIOIIYI0 KOMaHIy M, COOTBETCTBEHHO, MEHsETCs cojaepkumoe peructpoB IP u CS.
BrI130B moamporpamm, paboTa IHKJIOB U BBIMOJHEHHE MPEPhIBAHNI 00pabaThIBacTCs MO OAHON
KOMaH/Ie.
F2 (ProcStep) — npoyedyproe BbITIONHEHUE TmporpamMmbl. [lpm Haxkatnn Ha F2
BBIMTOJIHSIETCSL TEKyIllash KOMaHaa, Kak W B ciaydae Haxkatus F1l. OmgHako, eciaM TeKymen
KoMaH 0¥ sBisieTcs Bb13oB mpoueaypsl (CALL), npepeiBanust (INT) wnu muxma (LOOP), To 3a
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OJTHO Ha)kKaTHe KJIABHILIH BBHIOJIHACTCS LEIUKOM IPOIEaypa, MpepbIBaHUE WM BECH UK. DTO
YIIOOHO JUTS JOCTYDKEHUS Pa3IMYHbIX 1EJIeH OTIaIKH.

F3 (Retrieve) — npocMOTpeTh MPEIbIAYIIUE BBHIIOJIHEHHBIC KOMAaHBl. DTO JOBOJBHO
yao6HO uist moBTopa npeabiaymei komanasl. F4 — (Help ON {OFF}) Be3Bath miu yopath
KOHTEKCTHYIO MOJICKA3Ky JUIsl TEKYIeH KOMaH/bl WM MPOCMOTPETh BCE JOCTYIHBIE KOMaH/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] MIPOrpaMMBl U TIEPEXOJ K JKpaHy YCTaHOBKM TO4YEK NpepbiBaHus. llpu stom
¢dbynkunonansubie knaBumu F1, F3, F4, F7, F9, F10 naunnarotr HecTu aApyroi cMmeici. Beixon
13 3TOr0 peXXrMa IOBTOPHOE Haxarue F5

(CMD line).

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

Kypcopa B IPaBoe 1oJie OT aKTUBHOTO.

OcHOBHbIE KOMAaH/IbI OTJIATYHKA

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

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

Komanna ucrons3yercst s 3arpy3Ku porpaMMbl HITH TAHHBIX U3 (aiiiia B MaMsTh.

filename — monmHoe uMs (aiina BKiIrOYas myTh K (aiiny mo crerudukanun DOS; addr —
aJipec 3arpy3Ku (Qaiisia B maMsTh SIBISETCS HE00s13a-

TENBHBIM TIApaMETPOM M TIPEACTABISIET TIOJHBIA aapec JUOO TOJIBKO CMEIIEHHE
otHOocuTenbHO cermenta CS. [lpu 3arpyske BeinonHseMoi nporpammsl popmupyercs PSP co
BCEMH HEOOXOIMMBIMH MapaMeTpaMu. B OTIENbHBIX CilydasX MOKHO yKa3aTh aapec MaMsTH,
HAuMHas ¢ KOTOPOro OYyJeT 3arpykaThCsl M Jjajiee BBIOIHATHCS nporpamma. Ilo ymonauanuto
Ui *.COM-TIPOrpaMMBbl 3TOT afpec OIpeaeseTcs: coaepXKUMbIM peructpa CS u cmenienneM
100h. Ecnu ¢aiin Oiaromony4Ho 3arpyxkes, To B peructpoBoit mape (BX; CX) maxoautcs
KOJIMYECTBO 3aIMCAHHBIX B TAMSTH OAlT MPOTPAMMBI.

/p — mapamerp i pacakOBKH BBIMOJHIEMBIX (haitmoB EX-

EPACK.

W { addr, length, filename }

Komannma 3amuceiBaeT copepkuMoe obOnactu mamatd B Qaitn. [lo  ymomuanuro
CerMEHTHBIM pPErucTpoM ajpeca npuHumaercss DS. JlnmuHa 3anmuchiBaeTcs Kak KOJIUYECTBO
0aiiT B (hopmare 4eThIpeXpa3psaIHOro MECTHAIATUPUYHOTO YUCIIA.

{R} Peructp = 3nauenne. KoMaHa CIIy)KUT U1l YCTAHOBKH COACPKUMOTO PETHCTPa UITH
¢nara, manpumep, AX=11FF; AX=BX; FL=3202. Peructp ¢naros (FL) onpenensercs kak
HIeCTHAAATHPA3PsIHBINA. [[1s1 yCTaHOBKM OTAETBHBIX (DJIAaroB MCIOIB3YIOTCS CIEIYIOLNE UX
nasanms: OF, DF, IF, SF, ZF, AF, PF u CF, mannpumep, CF=1,

ZF=1.

D addr. Komanma CiyKuT Ui YCTaHOBKHM ajpeca oOOJNAacTH MaMsATH, 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 PErucTp yKa3bIBaeTcs B
COOTBETCTBYIOLIIEM TIoje BbIBOAA. [l ajapecaliil MOXKET HCIIOJIb30BaThCs COAECPKUMOE
perucTpa, HanpuMmep:

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

M2 FE00:0 (urdopmarrust o Bios)

M2 FFFF:5
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G {Craprossrii anpec} {, Aapec ocranoBa}. Komanna npenHasHaueHa JJisi BBITOJHEHHS
MPOTpaMMBbI MJTH €€ YaCTH B aBTOMAaTHYECKOM pEeXHMMeE, Ha4MHasi CO CTapTOBOTO anpeca (Start
addr). ITo ymomuanuo ucnons3yercs cermeHTHbI peructp CS. Ecnu ykaszan agpec octaHoBa
(stop addr), TO TPOMCXOOUT OCTAHOBKA MPOrPaMMbl TPH €ro JOCTHKeHHU. I[IpepBarh
BBIIIOJTHEHUE TPOTPaMMbl B aBTOMAaTHYECKOM PEKUME MOXKHO, Hakumas kiasumm Ctrl-Esc.
Ecnu mnpu  BBIMOJIHEHHHM TPOrpaMMbl BCTpPETHJIaCh Touka ocTaHoBa break_addr, To
aBTOMATHYECKOE BBITIOJHEHHE MPOrpaMMBI MpeKpariaeTcs. Eciau cTapToBelii anpec He yKasa,
TO IIpOrpaMma BBITIOJHACTCS ¢ TEKyIero 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 BBIMOIHSETCS HaKaTHEM
koMOuHaumu 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 TEKYNIYI0O KOMaHAy, Ha KOTOPYIO YKa3bIBaeT
nporpamMMHubiii  cuetunk CS:IP. Haxkarue Ha xmaBumry ENter BbI3bIBaeT TpaHCISIHIIO
HaOpaHHOW WM W3MEHEHHOW KOMaHabl. BpIxom w3 pexuma HaOOp/penakTHpOBaHUE
OCYIIECTBIIACTCS HaxkaTueM Ha kiaasuiiu Ctrl— Enter. Pa3nsukku KoMaHI HE IPOUCXOIUT, T. €.
HOBBIE KOMaHbBl 3alUCHIBAIOTCS TOBEPX CTAPBIX, T.K. KaXaas KOMaHIA <«IIPHUBS3aHa» K
KOHKPETHOMY MecTy B mamstu. HeoOXomumMo Takke MMETh B BHIY, YTO Pa3HBIC KOMaHJIbI
UMEIOT Pa3Hyl0 JUIMHY, TIO3TOMY €CJIM HEO0OXOAMMO 3ape3epBHpPOBATH MECTO IS OYHYIIMX
KOMaH/]I MOXXHO BOCITOJIb30BAaThCsl OJTHOOANTOBOM KOMaHIOW O3HAYAIOIICH ITYCTYIO ONEPaInio
— NOP (xox 90). ITpu 3T0i1 onepanuy He BBITOIHICTCS HUKAKUX JCHCTBHIA.

P Anpec, Ctpoka.

Komanja 3anucsiBaeT B maMsTh 0 aJpecy MepBoro onepasjaa crpoky uHpopmanuu. Io
YMOJTYaHHIO UCTIONB3YyeTcs cerMeHTHBIN peructp CS. CTpoKy MOKHO 33/1aBaTh B CHMBOJIEHOM
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, Crpoxka.

Komanzga npennasHaueHa ajs 3allMCU B MaMsITh CTPOKM MH(MOPMAIUU C ONPEICICHHBIM
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 maMsATh 3aHeceTcs 25 OaiT:

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 {, ma_ daiina}. /lanHasg komMaH[a npeaHa3HayeHa JUIsl MedaTh
MAIIMHHOTO KOJIa MpOrpaMMbl B MHEMOHHUKaX si3bika AccemOnep. IleuaTs naer Ha nmpuHTep
WK B ykazaHHBIA Qaitr. [To ymomuanuro mcrmosib3yercs cermMeHTHBIN peructp CS. Omepann
JlnuHa yKa3bIBaeT Ha KOJIMYECTBO paclieyaTbiBaeMbIX OaiiT, a He HHCTPYKIUK AcceMbiepa.

PH {/A} Anpec, Hmuua {, Umsa daiina}. Komanna ananoruuyna PD u ucnonb3yercs
JUIS TIeYaTH MAIIMHHOTO KO/1a MpOorpaMMbl B BUJIE IIECTHAAIaTUpUYHOrO Aamma. [lapamerp /A
orpanuunBaeT BbIBOJ AaHHBIX ASCII- Tabmuier auanazonom 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 karamora — progr.cod B gusacceMmOiiepHoM Buze u B (haiia progr.hex — B Bume
HIECTHAIATUPUIHOTO JIAMIIA.

? = BblpaxeHue. JlaHHas KoMaHJa SBJISETCA BCTPOCHHBIM  IEIOYHCICHHBIM
KaJbKyasTopoM. Ee ynoOHO mcnonbp3oBaTh A pacyeTra pa3lUYHBIX KOHCTAHT, aJpecoB U
NepeMeHHbIX. B BbIpakeHuWe cmpaBa OT 3HAaKa PaBEHCTBA MOTYT BXOJOUTh Kak
[IECTHAAATEPUYHbIe, TaK W JECATHYHBIC 3HAYEHHUS, KOTOpbIE HAYMHAIOTCA 3HAKOM %.
Pesynbrarom siBIsieTCs MIeCTHAALATEPUYHOE WIH JECATUYHOE 3HaUeHHe 0e3 3HaKa BHIBOJANMOE
CTpPOKOM KpacHoro usera. Hanpumep:

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

Iopsiiok BbINOJTHEHUSI PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIETh 3a/1a4H.
— BriOpars u 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:

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

—«XO0poIIo» - TEOPETHIECKOE COJEepKaHUE Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpobenos,
HEKOTOpBhIE yMEHUsS C(HOpPMHpPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOit
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETHYECKOE COJEpKaHMe Kypca OCBOEHO YacTHYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIe YMEHUsS! pabOThl ¢ OCBOSHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO IMPEAYCMOTPEHHBIX HPOTPAMMOMA
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coJliepKat
OIIH1OKH.

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

Jladoparopnoe 3ansaTue Ne3. Ucnosnb3oBanune noTokoB. Pagora u ncnosib3oBanue
orsiagunka AFD. Cnoco0bl 3a1aHus olepaHA0B KOMAH/bI. Aipecanus K NaMATH
Hean pa6oTb:
— TIONYYUTHh HaBBIKK PAOOTHI C OCHOBHBIMHU KOMaHIaMH OTJIaTYHKA.
Beinosinus patdory, Bel Oyaere:
ymemp:
— ¥2. Co3znaBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTICIIbHBIA MOTYJIb.
—  VY1.OcymiecTBiaTh pa3paboTKy K0Jia MPOrpaMMHOTO MOJIYJIS Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH;
— Y3, BeIIOJHATH OTIaAKY ¥ TECTUPOBAHUE NTPOTPaMMBbl HA YPOBHE MOTYJIS.
— V6. ObopMiATh JOKYMEHTALMIO Ha TPOTPaMMHBIE CPEJICTBA.
- V8. HpI/IMCHHTB HWHCTPYMCHTAJILHBIC CPEACTBA OTJIIAAKHA TPOrPaMMHOI'0 obecnieyeHus.

MarepunanbHoe obecnieyeHue:
— MyneTuMenuiiHbIE  CPEACTBA  XPAaHEHWs, IMepeladyd W IPEICTaBICHUS
nHpopMaIuu.
3aganue
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CTpyKkTypa MalIMHHOH KOMAH/IbI

MammHHass KOMaHJa TNPEACTaBIIeT COOOW 3aKOJUPOBAHHOE I10  ONPECIICHHBIM
MpaBWJIaM yKa3aHWE MHUKPOIIPOIIECCOPY HA BHITIOJHEHUE HEKOTOPOU OINEepamuy Wik JTSHCTBUSI.
JlnmrHa MaIIMHHONW KOMAaHJIbl MOYKET COCTaBJIATH 11e10€ uucio 0auT: 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].

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

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

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

Crnoco0bl 3aJaHNs ONEPAHI0B KOMAH/IbI

¢ Onepanovl Mocym 3a0a8amvCsi HeSIBHO HA MUKPONPOSPAMMHOM YyposHe. B 3TOM cityuae
KOMaHJIa HE COJAEPKUT SBHBIX OIEPaHIOB, U OHU HMCIIOJIB3YIOTCS 1O ymoirdanuto. Hampuwmep,
komanabl STC u CLC BoszeiictByet Ha ¢utar CF (ycranaBnuBaet ero B «1» win 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 Haxooumvbcs 6 namamu. ITO HauboJee CIOXHBIA U B TOXKE BpeMs
HanOoJiee THOKUI U Yalle BCero UCIOIb3yeMblid CrIoco0 3a1aHus ornepanaoB. boiee moapooHO
CIOCOOBI a/Ipecaluy K MaMsATH PAaCCMOTPEHBI B II. 2.2.

¢ Onepanoom sensemcsi nopm 6600a-6b1600a. VICTOUHMKOM HWH(POpPMALUU MU
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 OMEpaHi B
BHUJIC NIECTHAAATHONTHOTO PErUCTpa, KOHCTAHTHI WM ajpeca MaMsTH.

Ajxpecanusi K NaMATH

[Ipy nporpaMMupoBaHMHM Ha S3bIKE MAIIMHHBIX KOMAaHJ pPa3InYyaroT CIEAYIOIINe
OCHOBHBIC CITOCOOBI aJpecalui K MmaMsaTH: — abcoJioTHas npsimasi, Hapumep: MOV [200],
AL 3anucars B siueiiky namsatu DS:200 conepxkumoe peructpa AL;

—oTHocuTeabHast npsimasi, Hanipumep: JC 50 — nepeiitn Ha meTky 50, ecnu ¢urar CF=1.
Hecmotpst Ha TO, 4yTO MeTKa yKazaHa sIBHO, Ha CaMOM JeJie MPU KOMIUJISIUN B KOMaHIy
Bxoaut cmerienne B (popmare SHORT (umenoe omHobaiiToBOE CO 3HAKOM) OTHOCHTEIBHO
azpeca Cleayruen KOMaH/Ibl;

— 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 s9eeKk NaMsITH TepeAada MAaHHBIX B MaMSITh W W3 TAMATH MOXKET
MPOUCXOIUTh C MCIOJIb30BaHHeM cerMeHTHhIX peructpoB SR (DS, SS, ES, CS, FS, GS),
0azoBbix peructpoB BR (BX, BP) u wmnmexcuoix peructpoB IR (SI, DI). O6mwmii Bux
KOCBEHHOH ajjpecalliu K MaMsITH JJIs NIPOLECCOPOB B PEATbHOM PEXUME UX PAOOTHI MOXKHO
3amucaTh CJIEIYIOITUM 00pa3oM:

SR: [ BR+IR+(D8 unu D16 win D32) ],
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rae D8, D16; D32 — BocbMu, 1I€CTHAAIATH WM TPUALATUABYXpa3psIHas KOHCTAHTA,

SR — 11000#1 M3 CErMEHTHBIX PETUCTPOB;

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

B kBagpaTHbIX cKOOKax yKa3aHO CMELIEHHE OTHOCUTENIbHO CErMEHTHOro peructpa SR.
JIr000i1 U3 Tpex KOMIIOHEHTOB CMEIICHUS SIBJIAETCS HEOOS3aTeNbHBIM, HO HAJIMYUE XOTSA ObI
OJIHOTO M3 HHUX HeoOxoaumo. HenomycTumMo OJHOBPEMEHHOE HCHOJIb30BaHHE JIBYX 0a30BBIX
WJTU IBYX WHJEKCHBIX PETUCTPOB.

CerMeHTHBIN perucTp SBISETCS TaKKe HeoOsS3aTeIbHbIM MapaMeTpoOM, U €ClId OH He
yKa3aH SBHO, TO JIEHCTBYET CIEAYIOILIEE COIJIALLEHUE: €CIM B KauecTBE 0a30BOro perucrpa
ucnoJib3dyercst peructp BP, To mogpazymeBaeTcs CErMEHTHBIA perucTp SS, BO BCEX OCTaIbHBIX
ciydasx — peructp DS.

[Ipouieccop MOCPEACTBOM pa3IMUHBIX KOMAaHJl aapecaldd K MaMaTh oOecreuynBaeT
JIOCTYII K OTJENbHBIM OaiiTaM, Kk cioBaM (2 cMexHbIM balitam), K ABOWHBIM ciioBaM (4 baiitam)
WIK K 4eTbipeM cioBaM namatu (8 baittam). PaccmoTpum, kak XpaHsSTCS 4yuClia B MaMATH,
HampuMmep, Iejoe aByxOaitoBoe umcio 0e3 3Haka 5125 = 1405h. IlonsaTHO, 4TO YMCa B
MaMsATH KOMIIBIOTEpa XpaHATCS TOJBKO B JBOMYHOM BHue. [l ymoOGcTBa denmoBeka-
10JIb30BATENS JaHHBIE YMCIIA B OTJIAJUUKE WUJIU sA3bIKe AccemOiep NpeCcTaBisItOTCs B Oosee

KOMIIAKTHOM IICCTHAAIATCPUIHOM BUJC.
14 05h

R

CTapIIui MIAAIINN 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 kak Obl epeBopauMBaroTcs o aapecam. Heo6xoaumo Bcersia HOMHHUTD, YTO MIIaJIIast
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.
— Hanwucarp u oTnaauTh nporpammy.
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 BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0poI10» - TEOPETUUECKOE COJepKaHNEe Kypca OCBOCHO MOJHOCTHIO, 06e3 MpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MPOTPaMMOil
yueOHbI€ 3aJIJaHUS BHIMOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHU BBITIOJHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHUE Kypca OCBOEHO YaCTUYHO, HO
npo0esbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOUMble YMEHHs paboThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHbBI, OOJBUIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoi
o0y4yeHHs Yy4eOHBIX 3aJlaHHH BBIIIOJHEHO, HEKOTOPHIE M3 BBIOJHEHHBIX 33JaHUN COJEpXKaT
OLIMOKHU.
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«HeymoBIeTBOPUTENBHO» - TEOPETHUYECKOE COJEpKaHHuEe Kypca HE OCBOEHO, HEOOXOIUMBIC
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMMOKH.
JladoparopHoe 3ansaTue Ne4. Ucnosib3oBanne noTokoB. PaGora u ncnosib30Banue
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 KOMaHIAaMH OTJIaJUHKa.
Bbinosinus padory, Bel Oyaere:

ymemb:

— ¥2. CoznaBaTh nporpaMmy Iio pa3pab0TaHHOMY aJITOPUTMY KaK OTJICIBHBIN MOTYIIb.

—  V1.0cymecTBasTh pa3paboTKy KoJa MpOrpaMMHOTO MOJYJIS Ha sI3bIKaX HH3KOT'O YPOBHS M

BBICOKOT'O YPOBHEH;

— Y3. BbIIONHATE 0TJIaJKY U TECTUPOBAHUE MPOrPaMMbl HA YPOBHE MOLYJISL.

- ¥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 pa3znene mnpuBelcH HEOOXOMUMBIM MHHHMAIbHBIA HAOOp M Ha3HAYCHHE
npocTedmux koMmaua. s ynoOcTBa MPaKTUYECKOTO MPUMEHEHHUS U OTPaXXEHHS CelnupUuKu
KOMAaHJIbl UX TPUHSTO JCJIUTh HA TPYIMBL: Nepeaadn JaHHBIX, apu(MeTHIecKue, JOTUIECKHe,
nenoueynsie U T.7. KoManaa npeacraBiser co6oi HEKOE YUCIIO B IBOMYHOM BuJE. UenoBeky
JIOBOJIBHO TPYJIHO OIEpUPOBATh C MOCIEAOBATENBHOCTSIMHU HYJEH U €IUHUIl U OH UCIOJIb3YyeT
WX CUMBOJIbHBIE MOJIEIM — MHEMOHUKH.

C ToukM 3peHHsl mpoueccopa, HET NPUHIUIUAIBHOM pa3HUIBl MEXIY JaHHBIMU U
KOMaH/aMH. J[aHHbIE U MAaIIMHHBIE KOMaH/bl HAXOMISITCS B OJHOM IMPOCTPAHCTBE NMaMSTH B
BHJIE€ MOCJIEI0BATENLHOCTU HyJel U eauHull. [Iporeccop, UCNONHSSA COIEPAKUMOE HEKOTOPBIX
MOCJIEIOBATEIBHBIX SYEEK MaMSITH, BCETJa MBITAETCS TPAKTOBATh €r0 KaK KOJIbl MAIIMHHON
KOMaHJIbl, a €CJIM O3TO HE TaK, TO MPOUCXOJUT AaBapHUITHOE 3aBEpPILIECHHUE MPOTPAMMBEI,
cojepxaiie HeKoppeKTHbIM (parmeHT. Hamo derko ceGe mpencTaBisiTh, TIe HaXOIATCS
JTaHHBIE, a T/Ie IPOrpaMMa.

CMpICT MHOTHX KOMaHJ W QITOPUTM HMX pabOTHl JAJIEKO HEOYEBUIEH, KaK MOXKET
MOKa3aThCsAd Ha NEpBBIM B3rJsAA. Hekoropble M3 HUX HMEIOT CBOMCTBA, KOTOPHIMH MOKHO
BOCITOJIB30BaThCS B CUTYaIMAX, KOT/Ia KOMaHJla IPUMEHSETCS HE MO MPSIMOMY Ha3HAYEHUIO.
Tex, koro 3auHTepecyeT Oolee ry0oKoe MTOHUMAaHUE padOThl MPUBEICHHBIX HUKE MAIIMHHBIX
KOMaHJI ¥ aNropuT™M (YHKIIMOHWPOBAHUS JPYTUX KOMAH] MOXXHO PEKOMEHJOBATh YUCOHUKU
o accemouepy [3 - 6].

1. KomaHab! nepesaym JaHHbIX

MOV <onepana Ha3HaueHuUe™>, <OMNEpaHJ HUCTOYHUK™> OTO OCHOBHAas KOMaHAA
nepecbulki JaHHbBIX. OHa peanus3yer camble pasHOoOpa3Hble BapuaHThl nepechliku. XCHG <
onepanj 1>, <omnepanp 2>

[TepecTaBnsieT UM MEHSIET COJIEPKMUMOE OIEPaH/IOB MEXay coboi. OmepaHbl 000ux
TUX KOMAaHJl JIOJDKHBI OBITh COTJIACOBaHBI TO paspsaHocTu. EcTh psiag ocobeHHOoCTei
IIPUMEHEHHUSI 3TUX KOMaH/.

Komanna He MOXeT nepeiaBaTh JaHHbBIE MEXIY ABYMS aJpecaMy MaMsITH;

Henp3s 3arpy3uth B CETMEHTHBIA PETUCTP KOHCTAHTY WM JAHHOE U3 MaMSITH;
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Henp3s nepecnath JaHHOE U3 OJTHOIO CETMEHTHOTO PETUCTPa B APYTOM.

Komanga PUSH <ucTtoyHuK> - cOXpaHse€T 3HAYEHUE CJI0BA B CTEKE JISl MOCIEAYIOUIErO
ucnons3oBanus. Peructp SP yka3piBaeT Ha TeKyllee CIOBO B BEpIIMHE CTeka (yKaszarelb
creka). Komanma PUSH aBToMaTH4eckn yMeHbIIaeT 3Ha4YeHHE B peructpe SP Ha 2 u nepenaer
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> nepenaet cil0BO, IOMEIICHHOE paHee B CTEK, B YKa3aHHBII
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

[Ipu stom SP yBenuuuBaerca Ha 2. llocne BBIMOMHEHHS 3TUX KOMAHJ CETMEHTHBII
peructp ES npumer 3nauenue DS.

2. ApudpMeTnyeckne KOMaHAbl

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

onepannl= onepannl+onepana2 ADC <onepannl >, < 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.€. YBEJIMUEHUs 3HAYCHHsI oriepaHa Ha 1.

Komanpa BosneiictByer Ha duaru AF, OF, PF, SF u ZF.

SUB < onepannl >, < onepann2 >

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 (piuara CF) onepannl= onepannl-onepann2 — 3nayenue 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 MMeEeT OJUH omepaHi (CoMHOxuTens 1). Bropoit omepann
(coMHOXHUTENDb 2) 33aeTcsl HESIBHO. Tak Kak B 00IeM ciy4yae pe3yJbTaT YMHOXKEHHS OOJIbIIIe,
yeMm J000H W3 COMHOXKHUTEJNEH, TO €ro pa3Mep M MECTOIMOJOXKEHHE JOKHBI OBITh TOXE
ompesieleHbl OJHO3HAYHO. BapuaHThI pa3MepoB COMHOXHTEIEH W pa3MelIeHHe BTOPOTO
orepaH/a u pe3yibTara MPUBEACHbI B Ta0M. 1.

ITpu oneparun MUL neBblii eTUHUYHBIN OUT paccMaTpuBaeTcs Kak OWUT JaHHBIX, a HE
Kak 3HakoBbI OuT. Komanna Bozaetictyert Ha ¢aru CF u OF. DIV <pgenurens >

BemomnHseT 1memodnciaeHHoe aeiaeHue duceln 0e3 3Haka. MecCTOIOIOKEeHHE ISITUMOTO
(UKCUpOBaHO, KaK M B KOMaH/AE YMHOXEHUS, 3aBHCHUT OT pa3Mmepa Aenurens. Pe3ympraToMm
KOMAaHJIbl JICTICHUS SIBIIIOTCS 3HAYEHUsS YaCTHOTO M OCTaTka. BapwaHTBl MECTOMOJOXKEHHS U
pa3MepoB OMepaH OB ONEpalliy AeICHUS TTOKa3aHbl B Ta0I.2.

Ta6muma 1
PacnionosxeHne onepanioB U pe3ynbTaTa IPU YMHOKEHUHU
Comuoxutens | ComHoxutens | Pesynbrar
1 2
AL 16 6ur B AX: AL -
MJIaJIIIast 4acTh

Baiir (8 6uT)
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pe3yJbTara; AH -
cTapIias 4acTh
pe3ynbpTara
AX 32 our B mape DX;AX:
CrnoBo (16 npuueM AX — mutaamias
ouT) gacTh; DX — crapmas
9acTh
JIBoitHOE EAX 64 our B nape
CJIOBO (32 EDX;EAX: EAX -
oura) miaamas yactb, EDX —
cTaprias
4acTh
Tabmuia 2
PacroniosxeHre ornepaHioB U pe3yibTaTa Py JIeJICHUN
Jenumoe Jenurenn YactHoe | OcTtaTok
AX OngHo0alTOBEIN
perucTp WM s4YerkKa AL AH
namsTé  pasmepom 1
b
DX - JIByx0aiTOBbII
cTrapuiasi| perucTp WiIM S4YerKa
4acTb; namsiTé pasmepom 2 b
AX - AX DX
MUTaIa
o
4acTh
EDX - JIBoitHOE CJIOBO
crapuas 4 b,
4acThb; pEerucTp WU sYerKa
EAX —| mamMsTH EAX EDX
MJIamas
9acTh

JleBblil eqMHUYHBIA OUT paccMaTpUBaeTCss Kak OMT JaHHBIX, a HE KaK 3HAKOBBIA OWT.
[locne BBINIOJIHEHUS KOMaH/bI JEJIE€HUS COJEPKUMOE (DIIaroB HEOIpPeIeIeHHO, HO BO3MOYKHO
BO3HMKHOBEHHs HEMAaCKMPYeMOIro almapaTrHOro ImpepbiBaHus ¢ HoMepoM (0, Ha3plBaeMOro
«JIETICHUE Ha HOJIbY.

3.JIornveckue onepaTopbl 1 KOMAaHABI CABUTA

Tpu noruueckux omepauuu — AND (ornueckoe M), OR (jmormueckoe NJIM), XOR
(uckmovaromee MJIM) nar0oT BO3MOXHOCTH MAaHMITYJUPOBAaTh OTACIbHBIMH OHTaMU B
JBOMYHBIX BeIMYMHAX. MOXHO yCTaHaBIMBaTh WM cOpachiBaTh €IMHUYHbIE OWUTHI 0e3
BIMSIHUA Ha Jpyrue, BBLIENATh U3 OaiiTa WIM ClOBa OAMH WIM Tpynny OUTOB U JApyrHe
orepaii. ITU KOMaHJbl UMEIOT JIBa ONE€paH/a, MEPBbI U3 KOTOPHIX SABJISAETCS UCTOYHUKOM U
IIPUEMHHUKOM.

Komanga AND uvacto npumeHsieTcst 11l MaCKUpoBaHUs (BblIeNieHUs1) OUTOB B OalTax u
cioBax. Hampumep, BbIIEINUTh MIAAIINKA ToMy0aiT, Haxoaamuics B peructpe AH:

AND  AH, OF uimu B gBouunoM Buje: AND AH, 00001111b

Yetslpe cTapiue ABOMYHbIE HU(PBI OyAyT ycTaHOBIEHBI B «0» HE3aBUCUMO OTTOTO, YTO
TaM ObLI0.

Jlornyeckast komanaa OR  wucnonb3yercs 11si U3MEHEHUN OTJENbHBIX OUTOB, HE BIUSA
MpU 3TOM, Ha apyrue ouThl. Hampumep, yctaHOBUTH B peructpe AX nepBoiid u 15 6uT B «1»:
OR AX, 8001 uiu B 1BOMYHOM BHE

OR  AX, 1000000000000001b
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Jlornyeckast komanga XOR sBisercss ymoOHBIM HHCTPYMEHTOM Ui TEpPEKIIOUEHUS
OTJIETTLHBIX OUTOB M3 COCTOSTHUS «off» B «on» um Haobopot. Ecnu 06a 6uta MMEIOT 0JMHAKOBOE
3HaueHue, To pe3ynbrar onepanuu XOR pasen 0, B MpOTUBHOM ciy4yae — 1. DTO UCMONb3yeTCs
U1 HanOoJsee ObICTPOro OOHYJIEHUS JaHHBIX PEerucTpa, HalpuMep:

XOR SI,SIXOR AL, AL

[Tockonpky Macka XOR wu3MeHse€T Ha TPOTHUBOIIOJIOXKHBIM KaKIbIi OUT Ha4YaJIbHOTO
3HAQUYEHMs, TO TMOBTOPHOE NPUMEHEHHWE TOH K€ MAaCKu K pe3yJbTaTy BOCCTAaHABIIMBACT
MepBOHAYaAIbHOE 3HAYeHHE OUTOB. DTO IIMPOKO MCMOJIb3YEeTCS B KOMMYHUKAIIMOHHBIX CETSX,
U pOBaHUY JAHHBIX U TIPOTPaAMM.

Jpyroil BaxxHO# onepanyeld HaJ ABOMYHBIMUA 3HAYCHUSIMU SBIISIETCS CIBUT OUTOB BJIEBO
1 BIIpaBo U potaruu uepe3 ¢uiar nepeHoca CF. KoMaHp! AensaTcst Ha 4eThIpe TPYIIIILL:

¢ [Ipocteie cnpuru SHL, SHR;

¢ Apudmernueckue capuru SAL, SAR; ¢ Ilpocteie poramu ROL, ROR; ¢ Poramun
yepe3 ¢uar CF — RCR, RCL.

O6mmit Bug 3tTux komann cineayromuit: KOMAHJIA <omepann >,<KOJHY. CIBUTAEMbIX
our>.

BoeimonHstoT cABUr BcexX OMTOB omepaHia BiIeBO WiM BrapaBo. CIOBUTH MOTYT
BBITIOJHATHCS JJI1 OAHOOAMTOBOTO WM JBYX0ANTOBOrO omepaHaa, HaXOSIIErocsi B PETUCTPe
win B namsaTd. CIBUT HA OJIMH OUT KOJUPYETCS B MHEMOHHKE KOHCTaHTOH — «1». CrnBur 6oee
4yeM Ha oJIuH OUT TpeOyeT ykazanus peructpa CL, KOTOPBIH CONEPIKUT CUETYUK CABHTA.

Komanast SAL u SHL caBuraror OUTHI BIIEBO ONPENEIEHHOE YHCIO Pa3, U IPaBBIid,
OCBOOOKIAIOIIMICS OUT, 3alONHAIOT HyNneBbIM 3HaueHueM. Komanma SHR cnBuraer OuThl
BIIPABO OIPEAEIEHHOE YUCIO pa3, U JIEBbIH, OCBOOOKIAIOLIMICS OWUT, 3alOJIHSET HYJEBBIM
3naueHueM. Komanga SAR caBuraer OutThl BIpaBO ONpeAENEHHOE YHMCIO a3, U JIEBBIH,
OCBOOOXKIatoIMiics OUT, BCEr/Ja 3aloJHSIETCd WCXOAHBIM 3HAYEHHUEM 3HAKOBOro OuTa.
OcoGenHocth pabotsl nukandeckux capuroB ROL u ROR B ToMm, uTo «yXxonsmuii» OUT He
TepsieTcs, a BO3BpallaeTCs, HO C Jpyroro KoHma. Bo Bcex ciyyasx 3HaueHUs OUTOB,
BBIIBUTAEMBIX 32 Pa3psIHYIO CETKY, moMemiaroTcs Bo diar neperoca CF.

4. KomaHabl nepeaayum ynpapJjieHust

Komanga 6e3ycrnoBroro nepexona: JMP <aapec>

OHa BBINOJIHAET NEPEXO0/I 0 YKA3aHHOMY aJpecy MpH JIIOObIX YCIOBHSIX.

Komannp! ycnoBHOro nepexoja mnepearoT yIpaBlIeHHE Ha OCHOBE aHallM3a HEKOTOPBIX
YCJIOBUM WJIM TAHHBIX, UMEIOT CIEIYIOIIUN BUI:

Jxx <appec>

OcyiecTBisgercs nNepexo Mo yKa3aHHOMY aJIpecy MPH BBINOJIHEHUH YCIIOBUS 3a1aHHOTO
MHEMOHUKOM KOMaHJbpl. Ecnum 3agaHHOe yCJIOBHUE HE BBINOJHSAETCS, IMEpPEeXo]l He
OCYILIECTBIISIETCS, a BBINOJIHAETCS KOMaHJa, cienaymoomas mno nopsaky. llepen komanmoit
YCIOBHOTO Mepexoaa 00br4Ho cTaBuTcs komanaa: CMP <omepanal >, <omepana2>

Ona cpaBHuBaer JBa onepanaa. [lo cBoeMy JeHCTBUIO 3Ta KOMaHAA AaHAJIOTHYHA
komanzne SUB, HO B OT/iMYME OT HEE HE MEHSET COJEPKMMOrO OIEPAHNIOB, HO TaKXKe
BO3JICHCTBYET Ha peructp ¢aros.

Bce koMaHbI yCITOBHOTO Mepexo/ia IEUCTBYIOT B 3aBUCUMOCTH OT COJIEPAKUMOTO OJHOTO
WU HECKOJBKHX (pr1aroB u mepeunciiensl BMecte B Ta0n.3. Hanpumep: CpaBHUTH 1Ba OaiiTa 1o
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 BTOPBLIC CO 3HAKOM.

Tabmuua 3
KomaH1el yc10BHOTO mepexojia

Nuctpykiusa | [lepexon ecnu AHanuzupyemblie

Gbuaru
JA Berimme (cf=0) u (zf=0)
JAE Beliiie wiu 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 Bosbie (sf=of) u (zf=0)
JGE Bonbiie unm pasao | (sf=of)
JL Menblie (sf<>of)
JLE Memnbuie unu paBHo | (sf<>of) WU

(zf=1)

IHopsinok BbINOJIHEHUS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33/Jauu.
— BroiOpatb 1 060cHOBaTH HanboJIee pallMOHATIBHBIN METOJI PEIICHUS 3a/1a4H;
PazpaboTtarh anroput™ ajis pereHus 3alauu.
— Hanwucarp u oTnaauTh IpOrpaMmy.
®opma npegocTaBieHHs pe3yJibTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUus c(pOPMHUPOBaAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMOi yueOHbIe 3a7aHHUsl BBIIIOJIHEHBI,
KAaueCTBO HX 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(HOPMUPOBaHbI, OOJBUIMHCTBO MHPEIYCMOTPEHHBIX IpPOrpaMMoi
o0y4yeHHs y4eOHBIX 3aJaHHi BBIIIOJHEHO, HEKOTOPHIE M3 BBIOJHEHHBIX 33JaHUN coJepKar
OIIHOKH.

«HeynoBneTBOPUTENbHO» - TEOPETHUECKOE COJepXKaHHE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOJIHEHHbBIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OMNOKH.

JlabopaTopHnoe 3ansiTue NeS. Mcnonb3oBanne norokoB. CTpyKTypa NporpaMmMbl 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 OTAEIbHBIH MOIYJIb.

- Y1.0CYH_I€CTBJ'I$ITB pa3pa60TI<y KOAa IMpOorpaMMHOTO MOAYJIS Ha A3bIKaX HHU3KOT'O YPOBHA U

BBICOKOT'O YPOBHCH,
— Y3, BEIIOJHATH OTIAAKY ¥ TECTUPOBAHUE NTPOTPaMMBl HA YPOBHE MOIYJIS.
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—  ¥Y6. OhopMIsaTh JOKYMEHTALIMIO HA IIPOrPaMMHBIC CPEICTBA.
— V8. [IpuMeHsITh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAIKU MPOTPAMMHOTO 00eCTIeYCHUSI.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenuitHble  CpeACTBAa  XpaHEHWs, TMepefauyd U MPEeJCTaBICHUS
nHpopMaIuu.
3ananne

IlopsiToK BbINOJTHEHHS PA0OTHI
— CocraBUTh MaTeMaTHYECKYIO MOJIEb 331a4H.
Bri6pats 1 000cHOBaTH HanOoJIee pallMOHAIBHBIN METO/I PEIICHUS 3a/1a4H,
— PazpaboTarh anropuT™ i peiieHus 3aa4u.
— Hamnucarp 1 0T1a1UTh IpOrpamMmy.
dopMma npeaocTaBIeHus pe3yabTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 mpoOeoB,
yMeHUs chOpMHUPOBaHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi yueOHbIe 3aJaHUs BBIOJTHEHBI,
KauyeCTBO WX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOEe COAepkKaHHEe Kypca OCBOEHO MOJHOCTHIO, Oe3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPCHHBIC MPOTPaMMON
yueOHbIe 3aJJaHHs BBIIOJIHEHbI, HEKOTOPbIE BU/IbI 33/IaHUI BHIMIOJIHEHBI C OIIHOKAMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOy4eHus1 y4eOHBIX 3aJlaHWN BBIMOJHEHO, HEKOTOPHIE U3 BBIMOJHEHHBIX 3aJaHUN COAepIKaT
OILITUOKHU.

«HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COJEpKaHHE Kypca HE OCBOECHO, HEOOXOAMMbBIC
yMeHHUsI He cOPMHUPOBAHBI, BHITIOJIHEHHBIE YueOHbIE 3aJaHUs CoJepKaT IpyOblie OIIMOKH.
Jladoparopnoe 3ansTue Ne6. O0MeH jannbIMH. BBoa M BBIBO/ 1aHHBIX B Assembler

Hean padoTbI:

- HpI/I06p6TeHI/Ie HAaBBIKOB BBIITIOJIHCHU A onepaunﬁ B pa3JIMYHbIX CUCTEMAX CHUCIICHUA.
Boinoainus padorty, Bel Oynere:

ymemp:

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

—  VY1.0cymecTBasaTh pa3padOTKy KoJa IpOrpaMMHOIO MOJYJIS Ha sI3bIKaX HU3KOI'O YPOBHS U

BBICOKOT'O ypOBHCI/I;

— Y3. BOIOJHATH OTI3AKY ¥ TECTUPOBAHUE NMPOTPaMMBI HA YPOBHE MOTYJIS.

—  ¥Y6. OhopMiIsaTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPE/ICTBA.

— V8. IIpuMeHATh HHCTPYMEHTAIBHBIC CPENICTBA OTJIAIKHA IPOTPAMMHOTO O0ECTICUCHHS.

MarepuanbHoe o0ecnieyeHme:

— MynpTUMenUMiHBIE  CpeACTBa  XpaHEHHWs, MepeJaud M [PeICTaBICHHS
uHpopMaIuu.

3aganue

Amnanuz Tabnunbl kogoB ASCII mokaspiBaet cienyroiee.

B cucteme koguposku ASCII misa nro60it mudpst ot 0 10 9 cipaBeATMBO COOTHOIICHHUE
koj (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 COOTBETCTBYIOIICTO JBOMYHOTO MPE/ICTaBIeHuUs uncia 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 nmpepeiBanust 21h, Tak kak B peructpe al B pe3ynprare OyaeT HaXOIUTHCS
KOJl CUMBOJa *5’, a He YucIo 5.
JIiist mosTydeHHs Yruciia S HeoOX0IuMO eliie BeraecTh 30N U3 Moayd4eHHOro 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 cUMBoOIMUYecKUM 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, ¢ - necarnunsie mudpser uncaa N.

Jliis monydenust npaBoi mudpsl C HamO B3ITh ocTaTok oT aeneHus N Ha 10. Hemonnoe
YacTHOE OT JIEJICHHUs - 3TO umcio ab, enu ero pasmenuth Ha 10, TO HEMOJIHOE YaCTHOE
nact mudpy a, a ocTaTok - mudpy b.

Uro6bl MONy4YuTh 3TU LUU(QPBI KaK CUMBOJIBI (MX 3aTe€M MOXHO Oy/JeT 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 110 cimosa (0e33HaKOBOE)
div bl : ah=c, al=ab
add ah,30h
mov KOD+2,ah ; 3anmucaiu nocienHon0 nudpy
mov ah,0 ; al =ab, pacmmpenne ab 1o cioBa (6e33HaKOBOE)
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 UGB! U GopMUPYEM YUCIIO TI0 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 K Hemy HOBYIO IUppy: 21*10+3=213. U Tak ams Kaxja0i HOBOKH
1 dpHI.

3ameuanue. bynem npeanonarate, 9TO MOIB30BATENb BBOJUT YMCIO B quana3one 0-255

KOPPCKTHO U BBOJ 3aBCPIIACTCA HAXKATUCM KIIaBHIITN Enter.
Ndb?

ah,01h
int 21h ; B al - mepBEIit cuMBOIT
sub al,30h ; remeps mepBas mudpa
mov ah,0 ; pacmmpenue 1o cioBa
mov bx,10
MOV CX,aX ; B CX - mepBas 1udpa
Loop: ah,01h
int 21h; B al cnexyromuii ciMBOI
cmp al,0dh ; cpaBuenue ¢ cumBosom Enter

je End ; KOHEL[ BBOJIa

sub al,30h ; B al - cnexyromas nudpa

cbw ; pacIIupeHue 10 ClIoBa

Xchg ax,cx ; Temeps B aX - MPeabIAYILIEE YHUCIIO, B CX - CIIEIYIOIast
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 '0123456789%abcdef’

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 BBOJa 4yucCiia
Xor CX,CX

11:
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 umcna u3z 8-oif B 2-yio cucremy cuucienus. [Ipu 3amycke mporpammbl
BBOJIUTCSI YHCJIO B 8-Oi CUCTEME CUMCIICHUS, 3aTEM MpOorpaMma MepeBOUT 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
< 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

DSw W
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
21h

bx,1

jc one

zero:

mov
mov
int

jmp

one:

mov
mov
int

ah, 02h
di, 'o’
21h

good

ah, 02h
di, '1l’
21h

good:
loop bit

exit:

mov
mov
int

mov
mov

ah, 02h
dl, OAh
21h

ah, 4Ch
al, 00h
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139 int 21h
140 end start

IMopsiiok BbINOJTHEHUSI PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIEIb 3a/1a4H.
— BusiOpath 1 0600CHOBaTh HauboJIEe PaIMOHATBHBIA METO] PEIICHHUS 3a/1a4H;
— PazpaboTarh anropuT™m i peiieHus 3aa4u.
— Hamnucarp 1 0T1a1uTh IpOrpamMmy.
dopma npenocTaBieHnss pe3yJibTaTa
— brok — cxema.
— Koxa nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHYECKOE COJIep:KaHHuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPCHHBIC TIPOTPaMMOi yIeOHbIC 3aJIaHUS BHITIOJTHCHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE COACpP’KaHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 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, HEOOXOIUMbIE YMEHHS paOOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBUIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi
oOydeHUs y9eOHBIX 3aJ[aHUI BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJEpIKaT
OIIHOKH.

«HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COJEpKaHHE Kypca HE OCBOCHO, HEOOXOIMMBIC
yMeHHUsI He c(OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rPyOble OITUOKH.

JlabopaTopHoe 3ansitue Ne7. Oomen nanubivu. [lognporpammel B Assembler
Hean padoTbI:
— TlomyyuTh HaBBIKY CO3JIaHUS TPOIICAYP C UCIIOIH30BAHUEM ITOAIPOTPAMM.
Boinoainus 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;
— Y3. BoIOJHATH OTI3AKY ¥ TECTUPOBAHHUE NMPOTPaMMBbI HA YPOBHE MOTYJIS.
—  ¥Y6. OhopMiIsaTh JOKYMEHTAIIMIO HA TIPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAJIKU MPOrPAMMHOTO 00ECTICYEeHUSI.

MarepuanbHoe o0ecrieyeHme:
— MynbTUMeauiiHBIE  CPEACTBA  XpaHEHWs, TMepefayd H  IMPEJCTaBICHUS
uHpopMaIuu.

3ananue

[Ipouexypsl MOTyT TMOJy4aTh WM HE TIIOJy4aTh IapaMeTpbl W3 BBI3BIBAIOIICH
HpoLeAypsl ¥ MOTYT BO3BpalaTh WM HE BO3BpallaTh pe3yibTaThbl. [Iporenypbl, KOTOpbIE
4TO-1M00 BO3BPAIAIOT, Ha3bBalOT pyHKuMsmu (ITackais).

Pa3nuyaroT 1Ba OCHOBHBIX MEXaHU3Ma Iepeiavun apaMeTpoB poLeaype:

- TI0 3HAYCHHIO;

- TIO CCBUIKE.

[Tycts procedure - umst mpoueaypbl, aVvalue - uMs HEKOTOpoil 00JacTH MaMsATH
(mepemenHast). Torma BBI30B MPOIEAYPHI C Tepeaadeii mapamMerpa 1Mo 3HAYCHHUIO BBITIISIUT
CIEeyIOIUM 00pa3oMm:
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mov AX, word ptr value ; mpoueaypa noiay4aer KOIMHIO

call procedure; BxoaHoro mapamerpa

Br130B ¢ epeayeii mapameTpa 1o ccblike OyAeT BBITIIAACTD TakK:

mov AX, offset value ; mporemypa moaydaer aapec

call procedure ; BXOJHOTO UJTM BBIXOJTHOTO MapameTpa

Jns oOmena wuHbopmanueld MeXIy BbBI3BIBAIOIIUM KOJIOM U MPOLEAYPOH MOTYT
MCIIOJIb30BaThCS TAKUE KaHAJIbI:

- PETUCTPBI;

- CTEK;

- II100abHbIE IEPEMEHHBIE;

- IOTOK KOJa;

- OJIOK TapaMeTpoB.

Ilepenaya mapamMeTpoB B pErUCTpax

Ecnu yucno mapameTpoB M caMu HapaMeTpbl HEBEJIHUKH, JYYIIUM METCOM JUIS UX
nepeaun SIBJISFOTCST perucTphl. [IpumepaMu MOTYT CIIy’)XKHTh BBI3OBHI (pyHkumii DOS u
BIOS. SI3biku BBICOKOTO YpOBHSI 00BIUHO UCONB3YIOT peructp AX (EAX) mis pasmenienus
pe3yabTara, KOTOPBIA BO3BpalIaeTcss PyHKIUEH.

[lepenaya mapameTpoB uepe3 CTeK

[TapameTpsl MOMEMIAIOTCS B CTEK IIEpe] BBI30OBOM Ipouenypbl. IMEHHO TakoW METOx
UCHONB3YIOT sI3bIKU BbICOKOTO ypoBHs (C, Pascal). [lns uTeHuss mapameTpoB U3 cCTeKa
npuMeHstoT He komany POP, a peructp BP, B koTOpbIii moMemaroT ajipec BepIIUHbI CTEKa
mociie BXoa B MPOLEaypyY:

push mapamerpl; moMecTHTh apaMeTp B CTEK

push mapamerp2

call procedure

add SP, 4 ; ocBOOOIHUTH CTEK OT MapaMeTPOB

procedure PROC near

push BP

mov BP, SP

(KOoMaHIpI, KOTOPBIE MOTYT UCIIOJIb30BATh CTEK)

mov AX, [BP+4] ; cuurare mapamerp2. Ero anpec [BP+4], motomy uro ; mpu
BBITIOJIHEHUH KoMaH bl call B cTek momecTriin agpec Bo3Bpata (2 Oaiita asis

; 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 ucnonb30BaHUU CTEeKa AJIA IMepedadyd MapaMeTpoB MPOUEAYphl BO3HUKAET JBa
BOIPOCA: KTO JIOJKEH YJANSTh MapaMeTphl U3 cTeka (Mpolieypa WK BhI3bIBAIOLINI KOT) U B
KaKoOM MOPsAKE MOMEIATh MapaMeTpsl B CcTeK. Bce BO3MOXKHBIE BapuaHThl OTBETA HA 3TOT
BOIPOC UMEIOT cBOM "3a" u "mpotus". Tak, Hampumep, eciu CTeK 0CBOOOXKTAET MpoIeaypa
(xkomaHga ret yucno 0adTOB), TO KOJ MPOTpamMMbl TOMYYaeTCS MEHBIIMM, a €ClIu 3a
OCBOOOJKJIEHHE CTeKa OT MapaMeTpOB OTBEYaeT BbI3bIBaIOLIAs (DYHKIHUSA, TO CTAHOBUTCS
BO3MOXXHBIM TocnefoBarenbHbIMA  koMaHgamu CALL BbI3BaTh HECKONbKO (yHKIUH ¢
OJIHMH U TeMH ke mapameTrpamu. [lepBriii ciocob - 6onee ctporuii (Pascal), BTopoit - maer
Oonbire Bo3moxkHocTed st ontumusanuu (C). Kpome Ttoro, B si3eike C mapaMeTpbl
MOMEIIAIOT B CTEK B 00paTHOM MOpsAKe (CIpaBa HaJleBO), TAaK YTO CTAHOBSTCS BO3ZMOKHBIMU
(GYHKIINH ¢ U3MEHSIEMbBIM YHCIIOM MTapaMeTPOB.

[lepenaya mapamMeTpoB B MOTOKE KO/
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[lepenaBaeMble OaHHBIE pPAa3MELIAIOTCA MPSIMO B KOJE MPOTPAMMBI, Cpazy Iocie
KomaHael call, Hampumep (Tak peanM30BHA TMporeaypa Print 8 ogHOW W3 CTaHIAPTHBIX
oubnmotek mporeayp s accemonepa UCRLIB):

call print

DB "This ASCIZ-line will be printed”, 0

(crmemyroras KOMaH/Ia)

UroObl mpouYnTaTh MapaMeTp, MpoLeAypa JOHKHA MCIOIb30BaTh €ro aJpec, KOTOPBIN
AaBTOMATUYECKHU IMepeAaeTcs B CTEKEe Kak aJpec Bo3Bpara u3 mpouenypsl. [Ipu stom aapec
BO3Bpara JIOJDKEH OBITh M3MEHEH Ha NepBbli O0aliT mocie KoHIa OJOKa JaHHBIX Hepen
BBIITIOJIHEHUEM KoMaHIel RET.

[lepenaua mapaMeTpoB B MOTOKE KO/ (TaK K€ KaK W Ieperadya mapaMeTpoB B CTEKE B
o0OpaTHOM TMOPSIIKE) TMO3BOJSIET MEpelaBaTh pa3IUYHOE YHUCIO MapaMeTpoB WIM OJUH
rapameTp pas3JInuyHOM JJIUHBIL.

[lepenaua mapameTpoB B OJ0Ke MapaMeTpoB

biok mapaMeTpoB - y4acTOK IaMATH, COAEPKALUN IMapaMeTphl U PacIoararolIuncs
0o0bIYHO B cerMeHte NaHHbIX. [Iponeaypa momywaer aapec Hadaia Takoro Omoka. Takum
MetonoM peanu3oBanbl MHorue GyHkuuu DOS u BIOS (mouck ¢aiina - ucmonb3yer 610k
napametpoB DTA, 3arpy3ka ¥ UCHOJHEHHE TMPOTrpamMMbl - HCIOJb3yeTcs  OJIOK
napameTpos EPB).

JlokanbHble IepeMeHHbIE

Haubonee pacmnpocTpaHeHHBIM CIOCOO XpaHEHHS JIOKAJIbHBIX IMEPEMEHHBIX - CTEK.
[TpunsiTo pacmoiaraTe JOKalbHbIE MEpPEMEHHBIE cpa3y IOCIE COXPAHEHHOTIO 3HAuYCHUS
perucrpa BP, Tak uTo Ha HMX MOXXHO ccbuiathes kak [BP-2], [BP-4], [BP-6] u T.1.

PaccmoTpum mpouenypy examp, B KOTOPOHl HCHONB3YIOTCS MapamMeTpel X, Y, Zu
JIOKaJIbHBIE TIEPEMEHHBIE a, b, C (BCE 3TH BETMYMHBI IPEIIONAraroTcs 2-X 0aTOBBIMN):

examp proc near

X equ [BP+8] ; mapameTpsl iporieaypsl

y equ [BP+6]

z equ [BP+4]

aequ [BP- 2] ; nokanbHbIe TepeMEHHBIE

b equ [BP- 4]

cequ [BP- 6]

pushBP ; coxpauuts BP

mov BP, SP ; ycranosuts BP mns cebs

sub SP, 6 ;3ape3epBupoBaTh 6 GANT /IS TOKATBHBIX TIEPEMEHHBIX

(Temo mporueaypsl)

mov SP, BP ; BEIOpOCHTH U3 CTE€KA JTIOKAIBHBIC IEPEMCHHBIC

pop BP ; BoccranoBuTh BP BhI3BaBIIEH MTpOLIEAYpHI

ret 6 ; BO3Bpar ¢ yJIaJieHHEeM TpeX MapaMeTpoB U3 CTEKa

examp endp

[Tpu BBI30BE IpOLIEAYPHI €Xamp cTeK OyeT BBIVISIETh CIEIYIOIUM 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, UTO IMOCICAOBATCIIPHOCTH KOMaH/
push BP
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mov BP, SP

sub SP, 6
158

mov SP, BP
pop BP

WCITOJIB3YIOTCSI OYEHBb YaCTO MPH MOCTPOSHUH MPOIIeAyp, ObUIH BBEIICHBI CIICIIHAIHHBIC
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 ITPOLEAYPHI
(Teno mporueayphl)
leave
ret 6

examp endp

AKTUBM3AIIMOHHOM 3alMChIO MPOIEAYPhl HA3BIBACTCS  CIEAYIOIIast I/IH(bopMaum{,
pa3MeriaemMas B CTeke: mapameTpbl mpouenypsl, [P (agpec BosBpara), BP (mpeabiayiee
3HAYCHHUE).

CTeKOBBIH Kaqp - 00J1aCTh CTCKa, OTBCIACHHAA HJIA aKTHBHSaHHOHHOﬁ 3alluCcu "
JIOKAJIBHBIX IICPEMCHHBIX MPOUCAYPHI.

IMopsinok BbINOJIHEHUS PadOTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BriOpatb 1 060cHOBaTH HanboJIee palOHAIBHBIN METOJI PEIIeHUs 3a/1a4H;
— PazpaboTtarh anroput™ i peleHus 3aJauu.
— Hanucarte u oTiiaguTh mporpaMmy.
®opma npegocTaBieHUs pe3yJbTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUus cpOPMUPOBaHBI, BCE MPETyCMOTPEHHbBIE MPOrpaMMoOi yueOHbIE 3a7aHUs BIOJIHEHBI,
KaueCTBO MX BBIIOJIHEHHUS OILIECHEHO BBICOKO.

—«XO0poI10» - TEOPETHUECKOE COJepKaHNWEe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MPOTPaMMOil
y4eOHbIe 3a/IaH¥sI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3aJTAHUH BBITIOITHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHUE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMble YMEHUs padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOii
o0y4yeHHs y4eOHBIX 3aJlaHHH BBIIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJlepKat
OIIHOKH.

«HeynoBneTBOPUTENbHO» - TEOPETHUECKOE COJIepXKaHHE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OMNOKH.
JlabopaTopHoe 3ansitue Ne§. O0men nannbivu. Makpocsi B Assembler

Lean padoThi:

—  H3YYHUTh BO3MOYKHOCTH OITUMH3AIMK IPOrPaMMbI, HAIIMCAHHOM Ha si3bIke Assembler.
Beinosinus patdory, Bel Oyaere:
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ymembs:

— V2. CozgaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY alITOPUTMY KaK OTACIbHBIN MOIYJIb.

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

— Y3, BoIIOJHATH OTIaAKY M TECTUPOBAHUE NMPOTPaMMBbl HA YPOBHE MOTYJIS.

— V6. OdopmisATh JOKYMEHTAIHMIO HAa TPOTPaMMHBIE CPEJICTBA.

— V8. [IpuMeHsTh HHCTPYMEHTAIBHBIE CPEJICTBA OTIAJKU MPOrPAMMHOTO 00ECTICYEHUS.

MarepunanbHoe obecrnieyeHue:
— 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 BakHas allbTepHATHBA — ATO OMpeeieHue "MakpocuMBoia" (s 310
caM TpUAyMal, a, MO-Hay4YHOMY, aOCOJIOTHBIA cMMBOJ WM "mpo3Buie"). OH 3amacrcs
yepes JUPEKTUBY equ.
IpUMEPHI
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€, TJ€ ONPEIEISIIOTCS CHMBOJIBHBIE KOHCTAHTHI.
OTO0 emé He BCE BO3MOKHOCTM JTOW JUPEKTUBBL. MOXHO [aTh NPO3BHILE HEKOTOPOH
KOMaHJie, HallpuMep:
Command1 equ mov eax, esi.
[Tocne sToro mpu KaxjaoM ynoMmuHaHuu commandl Oyner moxpasymeBaTbcs KOMaHa
move eax, esi.
ITpumep
Mov eax, CONST1
Add edi, CONST?2
Xor ebp, CONST7
CONST11
Sub edx, CONST8
OOBsBIATH equ Hago B Havaje (aima TaMm ke Tae OOBABISAIOTCS CTPYKTYPHI H
KOHCTaHTBHI.
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Maxkpochsl.

Makpoc - 3To Habop komaH. C MOMOIIEI0 €qu MOXKHO CO3/1aBaTh "MPO3BUIIE" TOIHKO
JUIsL OAHOM KOMaHJbl, @ C IIOMOIIBI0O MAaKpOCOB MOXKHO CO3/aBarh '"mpo3Buule" 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 BceTpewyaeT ciioBo Firstmacro, TO OH aBTOMAaTHYECKH
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/10il ImporpamMme OJIHM M T€ K€ CTPYKTYpbl MU KOHCTAHTBI. XOTEJIOCh Obl OAMH pPa3 UX
3a/1aTh, a IOTOM HUX HCIIOJIb30BaTh B KaXKA0W cBoel nporpamme kak B Cu wnu Ilackane. [{ns
9TOr0 IpeaHa3HaueHbl BKIOYaeMble (ailnbl *.inc. B HMX MOXHO 3ajgaTh CTPYKTYpBHI,
KOHCTaHThl, Makpochl. [lsi BKIIOYEHMs] Takoro (aiila Haj0 HUCIHOJIB30BaTh IUPEKTHUBY
include. Ilocie 3Toi TUPEKTHBBI HAO yKa3aTh MYyTh K BKJIIOYaeMOMY (ailly aGCOTIOTHBIM
WK OoTHOcUTENbHbIN. [Ipy Hanucanuu Takoro (aiiyia mMpocTo AyMaiTe, 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 3aMeHsieTcs Ha BCE colepKHUMOe BKITI0OYaeMoro (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 nepBas nporpamMma 0yaeT UMETh TaKOH BUA:
.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

KOMITUJIAIUHN

ABTOMAaTU4YCCKU

— BusiOpath 1 0600CHOBAaTH HanOoOJEE PAITMOHATBLHBIA METO] PEUICHHS 3a/1a4H;

— Pa3paboTarh anroput™ A pelieHus 3a1auu.
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— Hanucarp 1 0T1aauTh IporpamMmy.
dopma npenocTraBiIeHUs pe3yJbTaTa

— bnok — cxema.

— Koxa nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHUECKOE COJEep’KaHHEe Kypca OCBOCHO IOJHOCThIO, 0e3 MmpoOenos,
yMeHHs chOpMHUPOBaAHBI, BCE TIPEIyCMOTPEHHBIE MPOTpaMMOi yueOHbBIE 3aJJaH¥s BBITOJHCHEI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUYECKOE COAEPHKAHUE Kypca OCBOEHO IOJIHOCTHIO, O3 mpoOenos,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTPaMMOA
yueOHbI€ 3aJJaHHsI BBIIIOJIHEHbI, HEKOTOPBIE BUJIbI 3a/IaHUH BBIIOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
pOOEITbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMUPOBAHBI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX HPOrpaMMoii
oOydeHUs y9eOHBIX 3aJ[aHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OILIMOKHU.

«HeynoBneTBOpUTEIbHOY» - TEOPETHUUECKOE COJEp)KaHUE Kypca HE OCBOEHO, HEOOXOJMMbIE
yMeHHUsI He c()OPMHUPOBAHBI, BHIIIOJIHEHHbIE YU€OHBIC 3a/IaHUs COJEPKAT IpyObIe OMIMOKH.

Jladoparopnoe 3ansaTue Ne9. Oo0men 1annbivu. Pagora co crekom B Assembler

ean padoThi:

- HpI/I06p6TCHI/IC HaBBIKOB BBITTIOJTHCHUSA onepaunﬁ B PA3JIMYHBIX CUCTEMaX CUHUCIICHUA.
Boinoinus padorty, Bel Oynere:

ymemp:

— ¥2. CoznaBaTh nporpaMmy 110 pa3paboTaHHOMY aJITOPUTMY KaK OTIEIEHBIA MOIYIIb.

—  Y1.0cymecTBasaTh pa3padoTKy KoJa NpOrpaMMHOIO MOIYJS Ha sI3bIKaX HU3KOI'O YPOBHSA U
BBICOKOT'O YPOBHEH;

— V3. BoIIONHATh OTIAAKY U TECTUPOBAHUE NIPOrPaMMbl Ha YPOBHE MOIYJIS.
—  Y6. OdopmiATh JOKYMEHTALMIO Ha IPOrPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAJIBHBIE CPEJCTBA OTIAJKH IPOrPAMMHOTO 00ECTICYEHUSL.

MarepuanbHoe o0ecnieyeHue:
— MynbTuMenuiiHble  CpeACTBAa  XpaHEHWs, IMepefauyd U MPEeJCTaBICHUS
nH(pOpMaLINH.
3amanne
Opranu3anusi 1 MOJIeJ U NAMSITH, aipecanus

Ilamamsb — ciocOOHOCTH 0O0BEKTA 0OECTIEUNBATh XPaHEHUE JTAHHBIX.

Bce 00bekThI, Hai KOTOPBIMH BBITTOJTHSIOTCS KOMAH/IbI, KaK U CAaMU KOMAaH/IbI, XpaHATCA B
MaMsTH KOMIBIOTEpA.

[TaMsATH COCTOUT M3 siu€eK, B KaKIOW M3 KOTOPBIX coaepkutcs 1 fdum vHpOpMaIum,
NPUHUMAOIINUKA OfHO U3 AByX 3HaueHuit: 0 wnu 1. buTel 00pabaThIBalOT Tpymnmamu
(buxcupoBaHHoro pasmepa. Iyist 3TOro rpymnmbl OMT MOTYT 3alUCBIBATHCS W CUUTHIBATHCS 32
onHy 0a3oByro omnepanuto. ['pymma u3 8§ OUT Ha3bIBaeTCH .

Baitmvl nocnedosamenvno pacnonazaiomces é namamu Komnviomepa.

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

Jnst jmoctynma K maMsaTH € ETbI0 3allUCH WM YTEHUS OTACNIBHBIX JJIEMEHTOB
nH(OPMALIUK  UCTIONB3YIOTCS HOeHMUDUKAmMOopbl, ONPEACTAIONUE HUX PACIONOKEHHE B
namsatu. KaxxaoMmy uaeHTHPUKATOPY B COOTBETCTBHUE CTaBUTCS adpec. B kadecTBe aapecos
WCMOJIB3YIOTCS 4YHCclia U3 AuanazoHa ot 0 1o 2.1 co 3Hauenmem k, mocraTouHBIM 1A
aJpecaluy Bcel maMsaTu KomibioTepa .Bee 2k aIpecoB COCTAaBIISIIOT Ad0pecHoe nPOCMpPancmeo
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) OAalT CI0Ba UMEET HAMMEHBIITNH ajapec.

IIpsambim ciocoOOM Ha3bIBAETCS MPOTHBOIONIOKHAS CUCTeMa aapecannu. KoMmunsTopsl
BBICOKOYPOBHEBBIX SI3bIKOB IOIEPKUBAIOT MPSIMOM CIIOCO0 ajjpecalyy.

OObekT 3aHmmaer neinoe cioBo. [losromy ms TOro, 4yToOBI OOpPATUTHCS K HEMY B
HaMsATH, HY’)KHO YKa3aTh aJipec, 10 KOTOPOMY 3TOT OOBEKT XPAHUTCSL.

Opzanuzayus namamu

®dusnueckas namsiTh, K KOTOPOH MHKPOIPOLECCOp MMEET JOCTYI IO IIMHE ajpeca,
Ha3bIBaeTCs onepamugnon namamoio OIl (MM onepaTuBHBIM 3alIOMUHAIOIIUM YCTPONCTBOM
— O3Y).

MexaHu3M yIpaBiIeHUs] MaMATHIO TOJHOCTBIO amlapaTHbId, T.e. MporpaMMa cama He
MOXeT  cpopMHpOBaTh  (QU3MUECKMIl  aJpec  maMATH  Ha  aJpecHOM  IIMHE.
Mukponpomeccop — ammapatHO — TOAJIEPKUBACT  HECKOJIBKO  MOJENEH  MCIIOJIb30BaHUS
OIEpPATUBHON NaMSITHU:

e CETMEHTHPOBAHHYIO MO/IEINb

e CTPaHUYHYIO MOJEIb

e IUIOCKYIO MOJEIH

B cermMeHTHpOBaHHOW MoJenu HamsiATh JUId HPOrpaMMbl JEJIUTCS Ha HENpepbIBHbIE
o0JIaCTH TaMATH, Ha3bIBaeMble ceemenmamu. llporpaMMa MOXKET OOpamaTbCsi TOIBKO K
JAHHBIM, KOTOPbIE HaXOAATCS B 3TUX CETMEHTaX.

CermeHT npeacTaBiIsieT cCOOON HE3aBUCUMBIN, MOJIEPKUBAEMBII Ha alllapaTHOM YpOBHE
OJIOK aMsITH.

Cezmenmayus —  MEXaHU3M  aJpecalii,  OO0ECIEUYMBAIOIINI  CYIIECTBOBAHHE
HECKOJIbKUX HE3aBUCUMBIX aJPECHBIX HMPOCTPAHCTB Kak B IpeJesiaX OJHOW 3ajauyu, Tak U B
CHCTEME B IEJIOM JUIS 3alIUTHI 33/1a4 OT B3aUMHOTO BIIHSTHUS.

Kaxnas mnporpamma B oOlIeM cioydae MOXKET COCTOSTh M3 JOOOT0 KOJIMYeCTBa
CETMEHTOB, HO HEMOCPEICTBEHHBIN TOCTYIl OHAa UMEET TOJIKO K 3 OCHOBHBIM CETMEHTaM H K 3
JIOTIOJTHUTEIBHBIM CErMEHTaM, OOCITyKMBaeMbIX 6 CErMEHTHbIMU peructpamu. K ocHOBHbBIM
CerMEHTaM OTHOCSTCS:

e Cerment komoB (.CODE) — comepHT MalIMHHBIE KOMAHIBI Ui BBIMTOJHEHHUS.
OObluHO TEepBasi BBINONMHSAEMAas KOMaHAa HAXOAWTCS B Hadaje »dTOTO CETMEHTa, W
OIlEepaLlMOHHAs CHCTEMa MepeaeT yIpaBiIeHUe 10 aJipecy JaHHOTO CETMEHTA ISl BBIITOJIHEHHS
nporpammsl. Peructp cermenta konoB (CS) agpecyeT maHHBII CErMeHT.

e Cerment mganHbix (.DATA) — comepXuT oOmpeleieHHbIe AaHHbIC, KOHCTaHTBI U
paboune obOmactu, HeoOXoamMmeie mporpamme. Permcrp cermenra manubeix (DS) ampecyer
JTAaHHBIM CETMEHT.

e Cerment cteka (.STACK). Crek comepxuT aapeca Bo3BpaTa Kak JJIsl TPOTpaMMBbI (TSt
BO3BpaTa B ONEpAIMOHHYIO CHUCTEMY), TaK W JUI1 BBI30BOB IOANpPOrpamMM (Ui BO3BpaTa B
TIaBHYIO mporpammy). Peructp cermenta creka (SS) aapecyer JaHHBIH cerMeHT. Ajpec
TEKyIIe BepIIUHBI CTeKa 3ajaercs peructpamu SS:ESP.

Peructper  nmomomuutensHbix cermeHTtoB  (ES, FS, GS), mnpennaznavensr s
CMELHATBHOTO UCIOIB30BAHUS.

Jlnst mocTyma K JaHHBIM BHYTPH CETMEHTa OOpalleHHe MPOU3BOAMUTCS OTHOCHUTEIHHO
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 — PaclookeHne TpedyeMoro agpeca OTHOCUTEIBHO Havyala
cermeHTa. Hampumep, mepBeiii 6aiiT B cerMeHTe KOZ0B nMeeT cMmerienne 0, BTopoi 0ainT — 1 u
TaK Jiajuee.

Takum o60pa3om, mas oOpamieHust K KOHKpeTHoMy (¢u3udeckomy anpecy O3V
HE00XO0AMMO OTPEICINTD a/Ipec Hauana CerMEHTa U CMELICHUE BHYTPU CETMEHTA.
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@u3znueckuil aapec NPUHATO 3alUChIBATh IIAPOM OTUX 3HAYCHUM, pa3/elICHHBIX

JIBOETOUYHEM
CerMeHT : CMelleHne

Cmpanuunaa mooenb namamu — 3TO HAJACTPOMKA HaJ CErMEHTHOM Mojenbio. O3Y
JenuTcs Ha OJIOKM (PMKCHPOBAHHOTO pa3Mepa, KpaTHble cterneHu 2, Hanpumep 4 K6. Kaxmprii
Takoi OJOK HasbiBaeTcs cmpanuyeni. OCHOBHOE JOCTOMHCTBO CTPAaHMYHOTO crocoda
pacripenienieHusi TaMiATH — MHUHHMalIbHO BO3MOXHas (parmenrtanus. OgHako Takas
OopraHm3alus namsaTH He HCIOJb3yeT MaMiTh JOCTaTO4HO A(G(GEeKTUBHO 3a CueT
(UKCUPOBAHHOTO pa3Mepa CTPAHHIL.

Ilnockaa modeny namamu npeAnosaraeT, 4yTo 3a7adya 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 MPOTrPaMMHUPOBAHUS;

e YMEHBINAIOTCS PACXOABl TAMATH HA TOJJCPKKY CHCTEMHBIX HWH(POPMAINOHHBIX
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 JUPEKTUBBl B MPOrpaMMe HaXOAATCS IUPEKTUBBI 00bsiBIeHUA cerMeHTOB (.DATA,
STACK, .CODE, SEGMENT). CunTakcuc 3agaHusi MOJCIH aMsATH

.MODEL wmoauduxarop MoaeasIlamsaru CornamenneOBp3oBax

[Tapamerp MoaeabllamsiTu siBIsIeTCS 00I3aTEIBHBIM.

OcHOBHbBIE MOJIENIN TAMSTH:

Mogeianb Anpecauusi Ajapecanusi Onepanu- YepenoBanue
naMsATH KO0J1a JaHHBIX OHHASl CHCTEeMA 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 paclojaraloTcs B OJHOM (pu3nueckoM cermeHTe. Pasmep mporpammHOro
¢aiina B 3TOM cityuae He npeBbimaet 64 K6aiT.

Monens small nogaep uBaeT OUH CETMEHT KOJla U OJIMH CErMEHT JNaHHbIX. /laHHBIE U
KO/ ITPH UCTIOJIb30BaHUH STON MOJIENN aJIpecyloTcs Kak near (OJInxKHMe).

Monens medium nojaepKUBaeT HECKOJBKO CErMEHTOB MPOrpaMMHOrO Kojia M OAMH
CETMEHT JAHHBIX, IIPH 3TOM BCE CCBUIKM B CETMEHTax IMPOrpPaMMHOIO KOJAa IO YMOJIYaHHUIO
cuuTaroTcs JanbHUMU (far), a CChUIKM B CETMEHTE IaHHBIX — OJIMYKHUMMU (near).

Mopnens compact NOINEPKUBAET HECKOIBKO CETMEHTOB JaHHBIX, B KOTOPBIX
UCIIOJIb3YETCs NalbHss afpecanus JaHHbIX (far), 1 ouH cerMeHT Koja ¢ OyMKHel aapecarien
(near).

Mopnens large moanep)kuBaeT HECKOJBKO CErMEHTOB KOJAa U HECKOJIBKO CErMEHTOB
naHHbIX. [To yMoTuaHUIO BCe CCHUIKH Ha KOJI M TJaHHbBIE CYMTAIOTCS JabHUMH (far).

Monens huge npakTHuecky SKBUBAJIEHTHA MOJIENIN MaMsTH large.

Ocoboro BHUMaHUS 3aciyKUBaeT Mojesib namsTu flat, KOTopas UCHONB3YETCS TOJIBKO B
32-pa3psaHBIX OMEpallMOHHBIX cUcTeMax. B HeW maHHble W KOJ pa3MelieHbl B OJHOM 32-
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paspsagHoM  cermeHte. Jlns  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 TpeboBanueM. OrnepanuoHHAs CUCTEMa aBTOMATHUECKU
WHULMAIM3UPYET  CETMEHTHBIE  PEruCTpbl  MpU  3arpy3ke  MpPOrpaMMbl,  I[OITOMY
MOAU(DUIIMPOBATH UX HYKHO TOJIBKO B CIIy4ae €Ciu TpeOyeTcsl CMEIIBaTh B OJTHOM MporpamMme
16-paspsiaablii 1 32-pa3psaHblii Koa. Anpecanust JaHHBIX U KoJa sBIIseTCsl OnvbkKHEW (near),
IIPH 3TOM BC€ ajjpeca M yKa3aTellu SBISI0TCS 32-pa3psaIHbIMHU.

[TapameTp MoaM(pUKATOP UCTIONAB3YETCS ISl ONPEAEICHUS THUIIOB CETMEHTOB U MOXKET
MPUHUMATh 3HAUYeHUs usel6 (CerMeHThl BHIOpAHHOW MOJIETH HMCIOJB3YIOTCS Kak 16-OUTHBIC)
K use32 (cerMeHThl BHIOPaHHOM MOJENN UCIIONb3YIOTCS KaK 32-OUTHBIE).

[Tapametp CornamenuneOBbI30Bax ucnons3yercs Ui onpeeNeHus crnocobda nepegadu
MapaMeTpoOB MPHU BBI30BE MPONEAYPHI U3 JAPYTHUX S3BIKOB, B TOM YHUCJE M SI3bIKOB BBICOKOTO
ypoBHs (C++, Pascal). [TapameTp MokeT MpUHUMATD CIEIYIONINE 3HAUYCHUS:

C,

BASIC,

FORTRAN,

PASCAL,

SYSCALL,

STDCALL.

[Tpu pa3paboTke Moaysei Ha accemOiepe, KOTOphIe OYAyT MPUMEHSTLCS B IIporpammax,
HAMMCaHHBIX Ha S3bIKaX BBHICOKOI'O YPOBHS, OOpaljaiiTe BHUMaHUE Ha TO, KAKUE COTJIAIIICHUS O
BbI30BaxX MOAJEPKUBAET TOT MM MHOM s3bIK. Mcmomp3yroTcs mpu aHanmuse uHTepdelica
MporpaMM Ha acceMOIepe ¢ MporpaMMaMH Ha SI3bIKaX BHICOKOTO YPOBHSI.

AcceMmOnepHasi mporpaMma, HalpuMep, TIOJy4aeT YHUCIO0 HMMEIONIUXCS JIUCKOBBIX
HakomuTenel crneayromuM obpasom. Ilpu >ToM, Henb3s 3a0bIBaTh O BOCCTAHOBJICHHH
MepBOHAaYaJIbHOTO 3HAa4YeHUs B ropre B.

IN AL,61H ;TI0JTydaeM 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 I casura AL

SHR AL,CL ;CIIBUTAeM 2 cTapuinx OuTa Ha 6 Mo3unui
INC AL ;HaumHaem cuer ¢ 1,ane 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 mnpoBepser mpucoennHeHHOE 00OpYyIOBaHUE,
cooOmias o pe3yibTaTax CBOEH NMPOBEPKM B PETUCTP CTaTyca. DTOT PEruCTp 3aHUMAET JIBa
Oaiita, HaunmHas c¢ 0040:0010. Huwxe npuBeneHbl 3Ha4eHUST OUTOB OTHOCSTCS KO BCEM
MallliHaM, ToKa He OrOBOPEHO OOpaTHOE:

o6ut 0 ecim 1, To mpucyrcreyer HI'M/]

1 XT,AT:1 = ectb MaT. conpoueccop (PC,PCjr: He ucrno:nn3.)
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2-3 11 = 6a3oBas mamsth 64K (AT: He UCTIONIB3yeTCS)

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 cepuitnblit npunrep (PC,XT,AT: He ucrosns3.)

14-15 4ucno NpUCOEAMHEHHBIX 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 mnopros. ba3oBblil afgpec — 3T0 MIIaIIMI U3 aAPECOB IOPTOB, OTHOCALIMXCS 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 aT0 mone coaepkut 0, TO COOTBETCTBYIOIIUN MOPT OTCYTCTBYeT. Takum oOpa3zom,
ecnu cioBo 1o axapecy: 0008 ornuyno ot Hynsa, a mo aapecy 000A - HyneBoe, TO UMEETCS
OJIMH TOPT KOMMYHHUKAIUH.

PeBu3us xonudecTBa maMsTu.

HNudopmanus o xonudyecTBe OAHKOB MaMITH MOXKET OBITh IpOYMTaHa yepe3 nopt B
MUKpocXeMbl unTepdeiica ¢ nepudepueit 8255. BIOS xpanut n1Byx0alTHYIO NEPEMEHHYIO 110
aapecy 0040:0013, koTopasi COOOIIAET YUCIO KUIOOAUT HCIONB3YyeMOU
namsta. s PCjr 6utr 3 mopra 62H (mopt C mMukpocxembl 8255) paBeH HyIO, KOT/a
MaiuHa umeetr 1o6aBounble 64K mamaru. AT paer 0co60 MoJHYI0 MH(POPMALUIO O MaMATH.
Peructper 15H (mmagmmit) u 16H (crapmmii) Mukpocxembl WH(GOpPMAIMKA O KOH(MUTYpAITUH
TOBOPAT CKOJIBKO MAaMSTH YCTaHOBJIEHO HAa CUCTEeMHOM Iutare. IlamaTh kaHana BBOJA/BBIBOAA
s AT coobmaercs peructpamu  17H u 18H (c unkpementom 512K). Ilamsate cBepx 1
Mmerabaiita goctynHa yepes peructpel 30H u 31H (Taxke ¢ makpemeHnToM 512K, BruoTs 110
15 merab6aiit). Ecou AT umeer 128K Ha nuate pacummpeHus, TO YCTaHOBJIEH OUT 7 peructpa
33. Bo Bcex ciydasx HaJ0 CHaudazia 1ociats Homep perucrpa B nopt 70H, a 3arem npounrarts
3HaueHue u3 nopra 71H.

ITopsinok BeINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTHUECKYIO MOJIEb 331a4H.
Bri6pats 1 060cHOBaTH HanbOJEE PAIIMOHATILHBIN METO/T PEIICHUS 3a1a4H;
— Pa3paboTarh anropuT™ Ass peieHus 3a1auu.
— Hanwucartp u oTnaauTe nporpammy.
dopma npegocTaBIeHHs pe3yJbTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHUYECKOE COJepKaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE IPOrpaMMOii yueOHbIE 3a/laHUsI BHINOJIHEHBDI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOe COAepKaHHEe Kypca OCBOEHO MOJHOCTHIO, O3 MpoOesos,
HEKOTOpble yMEHHsS C(HOPMUPOBAHBI HENIOCTATOYHO, BCE IPEIyCMOTPEHHBIE MPOTrpamMMoin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKAMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUUYECKOE COJIepP)KaHHE Kypca OCBOEHO YacCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
o0y4yeHMs y4eOHBIX 3aJaHHM BBIIIOJHEHO, HEKOTOPHIE M3 BBIIOJHEHHBIX 33aJaHUN colepKar
OLIHOKH.
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«HeymoBneTBOPUTENBHO» - TEOPETHUYECKOE COJEpKaHHuEe Kypca HE OCBOEHO, HEOOXOIUMBIC
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMMOKH.

JlaGoparopnoe 3ansaTue Nel(). O0OMeH 1aHHBIMH. AnIIapaTHbIEe NpepbiBaHud. [Ipuopurer
npepbiBaHuii. 3anper 1 MACKHUPOBaHHUE ANNAPATHBIX NPepPbIBAHU
esan padoThi:
— TpUOOpETCHNE HABLIKOB BBHITIOJHEHUS OTICpaIMid B PA3IMYHBIX CUCTEMAaX CUUCIICHUS.
Bbinosinus pabdoty, Bel Oyaere:
ymemb:
— ¥2. CozngaBath nporpaMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTJEIbHBIA MOIYITb.
—  V1.0cymecTBIsITh pa3paboTKy KoJa MpOorpaMMHOTO MOJYJIS Ha sI3bIKaX HH3KOT'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 CPEJICTBA OTIAKU MPOrPAMMHOTO 00eCIICUCHUS.

MarepunanbHoe obecrneyeHue:
— MpynbTuMenuiiHble  CpeACTBAa  XpaHEHUs, INepefauyd U IPEICTaBJICHUS
uHpOpMaLnH.
3aganue
Opranuszanus 1 Moje/ Iy NAMATH, aJpecanus

Ilamamp — ciocoOHOCTH 00BEKTA 00ECIIeUNBATh XPAaHEHUE TAHHBIX.

Bce 00beKThI, HaJl KOTOPHIMH BBITIOJTHSIOTCS KOMaH/IbI, KaK U CAMHA KOMaH/Ibl, XpaHITCS B
IaMATH KOMIIbIOTEPA.

[laMATH COCTOUT M3 slU€EK, B KaKIOW M3 KOTOPBIX COAEpKUTCA 1 Oum uHpOpManu,
IpUHUMAKOIIKMKA oaHO M3 JBYX 3HaueHud: O wiam 1. butel oOpaGarbiBaroT TIpynnamu
¢ukcupoBaHHOro pasmepa. s 3Toro rpymnmbsl OUT MOTYT 3allMChIBAaThCSl U CUUTHIBATHCS 3a
oJHy 6a30By10 onepanuo. ['pynna u3 8 OUT Ha3bIBaeTCs .

baiimel nocnedosamenvno pacnonazarwomes 6 namamu Komnsiomepa.

e 1 xkuno6aiit (Kbaiit) = 21%=1 024 Gaiir

« 1 Merabaiit (M6aiir) = 2'° K6aiit = 22° Gaiir = 1 048 576 Gaiir

e 1 ruraGaiit (I'0aiiT) = 21 M6aiit = 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 maeHTHQHUKATOpYy B COOTBETCTBHUE CTaBUTCS adpec. B kauyectBe ajapecos
UCIOJIB3YIOTCA 4YMchaa M3 auanazoHa or 0 mo 2%1 co 3Hauenumem K, HOCTATOUHBIM IS
ajZipecaliy Bcel maMaTu KommbioTepa .Bee 2k a/IpeCoB COCTAaBIISIIOT AdpecHoe nPoCmpancmeo
Komnvilomepa.

Cnocoowl adpecayuu 6aiimos

CymecTByeT npsiMoit 1 00paTHBIN CIOCOOBI ajipecaliui 0aiToB.

[Ipu o6pamnom cnocobe anpecarnuy 6aMTH aIPECYIOTCS ClIeBa HAINPaBO, TaK YTO CaMBbIi
CTapIuii (J1eBblid) OAlT ClIOBa MMEEeT HAaUMEHBIIIHHA aapec.

Ilpameim crioco60M Ha3bIBae€TCs MPOTUBOIOJIOKHAS CUCTeMa ajipecaniii. KoMnuasatopsl
BBICOKOYPOBHEBBIX SI3BIKOB TMOJIEPKUBAIOT MPSIMOM CIIOCO0 ajjpecalyy.

OO6bekT 3aHuMaeT uenoe ciaoBo. [loaTomy ans Toro, 4roObl OOpaTUTHCS K HEMY B
NaMsITH, HY)KHO YKa3aTh aJipec, 0 KOTOPOMY 3TOT OOBEKT XPAHUTCS.

Opzanuszayus namamu

dusnyeckas namATh, K KOTOPOH MHUKpPOIPOLIECCOP MMEET IOCTYN IO IIMHE ajpeca,
HazbIBaeTcCs onepamugnon namamoio Oll (M1 onepaTHBHBIM 3alIOMUHAIONIMUM YCTPOHCTBOM
— O3Y).

MexaHu3M ynpaBieHUs MaMATHIO MOJIHOCTBIO amlapaTHBIA, T.e. IporpamMma caMa He
MOXET  cpopMHpoBaTh  (PU3MUECKHI  aJpec  MaMATH  HA  QJAPECHOM  IIMHE.
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Mukponporeccop — anmapatHo — MOAJEPKUBACT  HECKOJIBKO  MOJENEH  HCIOJIb30BaHHS
ONEepPaTUBHOMN MaMATH:

e CETMEHTHPOBAHHYIO MO/JIEIb

e CTPaHUYHYIO MOJIETIb

e IUIOCKYIO MOJEIH

B cermeHTHpoBaHHONW MOJAENM NaMsITh AN HPOrpaMMBbl JIEIUTCA Ha HEMpepbIBHbIC
o0JIaCTH TaMATH, Ha3bIBacMble ceemenmamu. llporpaMMa MOXET 0OO0paImarbCsi TOJBKO K
JAaHHBIM, KOTOPbIE HAXOAATCA B TUX CErMEHTaXx.

CerMeHT mpeacTaBisieT co00i HE3aBUCHMBIH, MOAICPKUBAEMBIN HA allapaTHOM YpOBHE
OJIOK aMsITH.

Cezmenmayusa —  MEXaHU3M  aJpecaly, OOECIEUYMBAIOIIUN  CYIIECTBOBAaHHUE
HECKOJIbKUX HE3aBHCHMBIX aJpPECHBIX MPOCTPAHCTB KaK B Mpelenax OJHOW 3a/layM, Tak U B
CHCTEME B LIEJIOM JUIS 3aLUTHI 33/1a4 OT B3aUMHOTO BIIHSIHHUS.

Kaxnas mporpamma B o00meM ciydyae MOXET COCTOSTh U3 JIIOOOro KOJUYeCTBa
CETMEHTOB, HO HENOCPECTBEHHBIN TOCTYIl OHA UMEET TOJIBKO K 3 OCHOBHBIM CETMEHTaM U K 3
JIOTIOTHUTEIBHBIM CErMEHTaM, OOCIY>KMBaeMbIX 6 CErMEHTHBIMH peructpamMu. K OCHOBHBIM
CerMEHTaM OTHOCSTCS:

e Cerment kom0B (.CODE) — comepKuT MalIMHHBIE KOMAaHIbI JJIS BBIIOJHEHHUS.
OObluHO TEpBasi BBIIOJHSEMAas KOMaHAAa HAXOAWTCA B Hayaje »d3TOT0 CETMEHTa, W
oTepaIloHHasl CUCTeMa MepeaaeT yIpaBiIeHHe M0 aApecy JaHHOTO CETMEHTa 7Sl BBIMOTHEHHUS
nporpaMMmel. Peructp cermenra konoB (CS) aapecyer JaHHBIN CETMEHT.

e Cerment manubix (.DATA) — comepKuT oOIpeacieHHbIC JaHHbIC, KOHCTAHTHI H
paboune obOmactu, HeoOXoaumele mporpamme. Permerp cermenrta manneix (DS) ampecyer
JAHHBIA CETMEHT.

e Cerment cteka (.STACK). Crek comepxuT aapeca Bo3BpaTa Kak JJsl POrpaMMsbl (J1st
BO3BpaTa B OMNEPALMOHHYIO CHCTEMY), TaK U JUIs BBI30BOB MOJIpOrpamm (A BO3Bpara B
rJIaBHYI0 Tporpammy). Permerp cermenrta creka (SS) aapecyeT HaHHBIM CETMEHT. Ajpec
TEKYILEeH BepIInHbI cTeKa 3aaercs perucrpamu SS:ESP.

Peructper  nmonomautensHbix cermeHtoB (ES, FS, GS), mnpemnasHaueHsl IS
CMELUAIbHOTO UCIOIb30BAHNUS.

Jnst moctyma K JaHHBIM BHYTPH CETMEHTa OOpalleHHe MPOU3BOIUTCS OTHOCHTEIBHO
Hayajga CerMeHTa JIMHeWHo, T.e. HaumHas ¢ O M 3aKaHYMBas aJpecoM, paBHBIM pa3Mepy
cermenTa. [l oOpanieHus K T000My ajipecy B mporpamMMe, KOMIBIOTEDP CKIIQABIBACT aJIpec B
PErucTpe CerMEeHTa U cMeujenue — PacnojaokeHne TpedyeMoro agpeca OTHOCUTENIBHO Havyala
cermeHTa. Hampumep, nepBeiif 6aiiT B cerMeHTe KoA0B uMeeT cMmetienue 0, BTopoit 0aiT — 1 u
TaK jJajee.

Takum o6pa3om, niasi oOpamieHuss K KOHKpeTHoMy (usmdeckomy anapecy O3Y
HE00XO0AMMO ONPEIEINTh a/Ipec Hauauaa CerMeHTa U CMEILeHHEe BHYTPU CETMEHTA.

@u3znueckuil aapec NPHUHATO 3alUChIBaTh MAapoOM ATUX 3HAYECHWM, pa3JIeJIeHHBIX
JIBOETOYHEM

CerMeHT : CMellleHne

Cmpanuunaa modenv namamu — 3TO HAACTPOiiKa HaJl CerMeHTHOH Mmoxenbto. O3Y
JenuTes Ha O10kM (UKCHUpOBAaHHOTO pa3Mmepa, KpaTHble crerieHu 2, Hanpumep 4 K6. Kax bt
Takoi OJOK Ha3bIBaeTca cmpanuyeir. OCHOBHOE JOCTOMHCTBO CTPAaHWYHOTO crocoda
pacripenieieHus TaMiATH — MHHHMaJIbHO BO3MOXKHas (¢parmeHrtanus. 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 odepesp, pasour Ha CTpaHHMIIBI.
JIOCTOMHCTBA:

e IIPU UCTOJIH30BAaHUH TUIOCKOM MOJIENH MaMsITH YIPOUIAeTCA CO3/IaHUE U ONEepPallMOHHON
CHCTEMBI, 1 CUCTEM IPOTrpaMMHUPOBAHMUS;
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e YMEHBINAIOTCS PACXOAbl TaMATH Ha TOIJEPKKY CHCTEMHBIX HH()OPMAIIMOHHBIX
CTPYKTYP.

B abcomoTHOM OONBIIMHCTBE COBpEMEHHBIX 32(64)-pa3psaHbIX OMEpPallMOHHBIX CHCTEM
(mns mukporpoueccopoB Intel) ucrnonb3yercs mI0cKas MOAETb HaMSITH.

Mooenu namamu

HupextuBa .MODEL onpenenser moaens naMaTu, UCOIb3yeMyto mporpammoii. [locne
9TOW JUPEKTHBBl B MPOrpaMMe HaXOAATCA IUPEKTUBBI 00bsBieHUA cerMeHTOB (.DATA,
STACK, .CODE, SEGMENT). CunTakcuc 3agaHusi MOJCIN MaMATH

.MODEL wmoauduxarop MoaeaslIlamsatu CornamenneOBri3oBax

[Tapamerp MoaeabllamsiTu siBsieTcst 00s3aTEIBHBIM.

OCHOBHBIE MOJIETTU TAMSITHU:

Mopens  Aapecanusi Aapecanusi Onepanu- Yepenosanue
NamMsATH KOJaa 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 npuinoxenusx MS-DOS. B atoit monenu
BCE JIAaHHBIC W KOJI PACIIOJIaraloTCs B OJHOM (DPM3MYECKOM cermeHte. PasMep mporpamMMHOTro
¢aiina B aToM ciydae He npeBbiiaet 64 KOaiT.

Monens small nogaep’uBaeT OUH CETMEHT KOJa U OJMH CErMEHT JaHHbIX. JlaHHBIE U
KOJI TIPY MCTIOJIh30BAaHUH STOM MOJENH aJIpECYIOTCS Kak near (OJIMKHUE).

Mognens medium noaaepKUBaeT HECKOJIBKO CErMEHTOB MPOrPaMMHOIO KoJa U OJIMH
CEerMEHT JAaHHBIX, IIPU 3TOM BCE CCBUIKM B CETMEHTAX MPOTPAMMHOIO KOJa MO YMOJIYaHUIO
cuuTarTcs JalbHUMU (far), a CChUIKM B CETMEHTE IaHHBIX — OJIMYKHUMHU (near).

Mopens compact TOAIEPKUBAET HECKOJIBKO CETMEHTOB JIaHHBIX, B KOTOPBIX
HCIOJIb3YETCs NalbHsAs afpecanus JaHHbIX (far), 1 oJuH cerMeHT Koja ¢ OyKHEH anpecanuen
(near).

Mopnens large moanepkuBaeT HECKOJIBKO CErMEHTOB KOJa U HECKOJIBKO CErMEHTOB
naHHbIX. [To yMOmT4aHHIO BCe CCHUIKHM HA KOJ] M JaHHBIE CUUTAIOTCA JanbHUMU (far).

Monens huge npakTuuecky SKBUBaJIEHTHA MOJIENIN aMsTH large.

Oco0oro BHUMaHHMsI 3acly>KUBaeT Mojieib maMsatu flat, koTopas ucmonb3yercss TOIBKO B
32-pa3psiIHBIX ONEPAMOHHBIX CHCTEMax. B Hell JaHHBIE W KOJ pa3MelieHbl B OJHOM 32-
paspsmgHoM  cermeHte. Jlns  uwcmosk3oBaHwst B mporpamme  Mojenu flat mepen
mupektuBoii .model flat ciieayer pasmecTuTs OHY M3 TUPEKTHB:

.386

486

.586

.686

XKenaTenbHO yKa3bIBaTh TOT THUIl IPOLECCOPA, KOTOPBIM MUCHOJIb3YyEeTCS B MAIlMHE, XOTS
3TO HE ABIsAETCA o00s3aTenabHbIM TpeboBaHueM. OmnepanuoHHAs CUCTEMa aBTOMATHUYECKU
WHULMAIM3UPYET  CETMEHTHBIE  PErucTpbl MpU  3arpy3ke  MpPOrpaMMbl,  I[O3TOMY
MOAU(DUIIMPOBATH UX HYXHO TOJIBKO B CIIydae eciii TpeOyeTcsl CMEIInBaTh B OJIHOM MporpamMme
16-paspsaabiii 1 32-pa3psaHblii Koa. Anpecanust JaHHBIX U KoJa sBIseTcs OnrbkHed (near),
IIPY ATOM BC€ aJIpeca M yKa3aTelu SABISAIOTCS 32-pa3psIHbIMHU.

[Tapamerp moan¢uKaTOp UCIONB3YETCS ISl ONPEACICHHUS] TUIIOB CErMEHTOB U MOXET
MPUHUMATh 3HaUYeHUs usel6 (CerMeHThl BHIOPAHHOW MOJENN MCIOJIB3YIOTCS Kak 16-OUTHBIC)
i use32 (CerMeHThbl BEHIOPaHHOM MOJIEH UCTIONB3YIOTCS Kak 32-0UTHEIE).
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[Tapametp CoraamenueOBpI3oBax uconb3yeTcs A ONpeeNeHns crocola nepegadn
MapaMeTpoB IMPHU BBI3OBE MPOLEAYPHl U3 APYTHX S3BIKOB, B TOM YHCIE M SI3bIKOB BBICOKOTO

ypoBHs (C++, Pascal). [TapameTp MOKeT MPUHUMATH CIICIYIONINE 3HAUCHUS:
C

:

BASIC,

FORTRAN,

PASCAL,

SYSCALL,

STDCALL.

[Ipu pa3pabotke Moaynel Ha accemOiepe, KOTopble OyAyT MPUMEHSATHCS B Mporpammax,
HaIMCAaHHBIX Ha S3bIKaX BBICOKOTO YPOBHS, oOpalaiite BHUMaHUE Ha TO, KAKUE COTJIAIICHUS O
BBI30BaX MOJJIEP)KUBAET TOT WM MHOW s3bIK. Mcmonb3yroTcs mMpu aHanmuse uHTepdeiica
porpaMm Ha accemOiepe ¢ mporpaMMaMu Ha sI3bIKaX BHICOKOTO YPOBHSL.

AcceMmOniepHasi MporpaMma, HampuMmep, MOJy4YaeT YHCIO HWMEIOIUXCS IUCKOBBIX
HaKomWTeNeH crhenyomuM obpa3zoM. I[Ipum 3TOM, Hemb3si 3a0bIBaTh O BOCCTAHOBIICHUH
MepBOHAYAIILHOTO 3HAaYeHUs B ropte 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 ;TI0JTydaeM 3HAYCHHUE U3 TopTa A

MOV CL,6 ;TIOATOTOBKA s caBura AL

SHR AL.CL ;CIIBUTAEM 2 cTapiux Outa Ha 6 MOo3ULIHiA
INC AL ;HaumHaeMm cuer ¢ 1,ane c 0

MOV NUM DRIVES,AL ;nosydaeM 4MciI0 HaKOIUTENEH
IN AL,61H ;TIOITOTOBKA K BOCCTAaHOBJICHUIO TTopTa B
AND AL,01111111B ;cOpaceiBaem 6T 7

OUT 61H,AL ;BOCCTaHABJIMBacM OaiT

Onpeznenenue yncia u TUINa nepupepuitHbIX yCTPOHCTB.

[Tpu crapre komnbrorepa ROM-BIOS mpoBepsieT mpucoenruHEeHHOE 00OpYIOBaHUE,
cooOmas 0 pe3yapTaTax CBOEH MPOBEPKHU B PETUCTP cTaryca. DTOT PEruCTp 3aHUMAaeT JBa
Oaiita, HaunHas c¢ 0040:0010. Huxe npuBeneHbsl 3HaueHHss OWUTOB OTHOCATCS KO BCEM
MalIlHaM, 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 BHJEO0aIaINITEP

6-7  umcno HIT'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 KOMMYHHUKAIIMM MOXKET OBITh MOJy4eHO M3 oOnactu gaHHbIX BIOS.
BIOS otBoauT ueThipe 2-0alTHBIX MOJS AJs XpaHEHUsI 0a30BBIX aJIpeCcOB BILIOTH J0 YEThIpEX
COM nopros. ba3oBblil agpec — 3T0 MIIaJIIMKM U3 aAPECOB MOPTOB, OTHOCALIMXCSA K TpYIIIE
MOPTOB, HMEIOIIUX JOCTYNl K JaHHOMY KaHaly KOMMYHUKAalUA. OTH YeTbIpe MO
HauuHatotes ¢ aapeca 0040:0008. [Mopry COMI1 cootBerctByeT amapec :0008, a COM2 -
000A. Ecau 510 mone coaepkut 0, TO COOTBETCTBYIOIINN TOPT OTCYTCTBYeT. Takum oOpazom,
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ecin cioBo 1o aapecy: 0008 ornnyHo oT Hyns, a no aapecy 000A - HyneBoe, TO UMEETCS
OJIMH TOPT KOMMYHHUKAIUH.

PeBu3us koiu4ecTBa namMsTH.

HNudopmanisg o koiauuecTBe 0aHKOB MaMsATH MOXKET OBbITh IpodHMTaHa yepe3 nopt B
MHUKpocxeMbl uHTepdeiica ¢ nepudepueit 8255. BIOS xpanut nByx0alTHYIO IEpEeMEHHYIO IO
aapecy 0040:0013, koTopas cooOmMaeT YMCIO KUIO00AUT HCIIONIB3YeMOU
namsata. s PCjr 6utr 3 mopra 62H (mopr C mukpocxemsl 8255) paBeH HyImoo, Korja
MamuHa umeeT n1o6aBounbie 64K mamsatu. AT maer 0co60 mosHyr HHGOPMAIUIO O TTAMSTH.
Peructper 15H (mmagmmuit) u 16H (crapmmii) Mukpocxembl HHGOpPMAIMK O KOH(QUTYpAILUH
TOBOPST CKOJIBKO MaMsTH yCTAaHOBJIEHO Ha cucTeMHOM 1uiare. [lamsaTh kaHaia BBOJIa/BBIBO/IA
s AT coobmaercst peructpamu  17H u 18H (¢ unkpementom 512K). Ilamsate cBepx 1
Merabaiita goctynHa yepe3 peructpel 30H m 31H (taxke ¢ makpementom 512K, BIioTs 10
15 merabaiit). Eciu AT umeer 128K Ha mnate pacmmpeHus, 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 MOJIEb 3a4a4H.
— BriOparb u 060cHOBaTH HanboJee palMOHATIBHBIN METO]T PELICHUS 3aa4u;
— 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,
yYMEHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMOil yueOHbIE 3a/laHUS BBINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOpble yMEHHs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHbIE INPOrpaMMoOi
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, HeOOXOJUMble YMEHHs paboThl C OCBOCHHBIM
MaTepUajJoM B OCHOBHOM C(OPMHUPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEpKaHME Kypca HE OCBOEHO, HEOOXOJMMBbIe
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINIOJIHEHHbIE YU€OHbIE 3a/1aHUs COJIEpKaT IpyObIe OIINOKH.
JlabopaTopHnoe 3ansiTne Nell. O0men nannbiMu. Ilporpammusiii focryn k CMOS-
NaMSTH.

Hean padorsr:

- HpI/I06p€TCHI/Ie HAaBBIKOB BBIITIOJIHCHUA onepaum‘/i B pa3JIMYHbIX CUCTCMAX CHUCIICHUA.

Boinosinus padorty, Bul Oynere:

ymemb:

— V2. Co3nmaBath nporpamMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTACIBHBINA MOJTYIIb.

—  VY1.OcymiecTBiaTh pa3paboTKy K0Jia MPOrpaMMHOTO MOJIYJIS Ha SI3bIKaX HU3KOTO YPOBHS U

BBICOKOI'0 YPOBHEH;

— Y3. BoIOJHATH OTI3AKY ¥ TECTUPOBAHUE NMPOTPaMMBI HA YPOBHE MOTYJIS.

—  ¥Y6. OhopMiIsTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPE/ICTBA.

— V8. [IpuMeHsTh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAIKU MPOrPAMMHOTO 00ECTICYEHUSI.

MarepuajibHoe o0ecnieyeHue:
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— MynsTuMenuiiable  CpeACTBAa  XPaHEHUsS, Iepefadyd U MPEICTaBICHUS
nHpopMaIuu.

JlaGoparopnoe 3ansaTue Nel2. OoMen nannbiMu. [lporpaMmMupoBanne KJIaBHATYPbI.
Hean pa6oThI:

— npuoOpeTeHNE HABBIKOB BBIMOJIHEHHS ONEpPAIUil B Pa3IMYHBIX CHCTEMaX CYHCIICHHSI.
Bbinosinus padory, Bel Oyaere:

ymemb:

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

—  V1.0cymecTBasTh pa3pabOTKy KoJa MpOrpaMMHOTO MOJYJISI Ha SI3bIKaX HU3KOTO YPOBHS H

BBICOKOTO YPOBHEH;

— V3. BBINONHATH OTIAJIKY U TECTUPOBAHUE MIPOrPAMMBbI HA YPOBHE MOYJIS.

—  ¥Y6. OdopMIsaTh JOKYMEHTAIUIO HA TIPOTPAMMHEIE CPE/ICTBA.

— V8. [IpuMeHITh HHCTPYMEHTAIILHBIE CPEJICTBA OTIAJKU MPOrPAMMHOTO 00eCTICUEeHUSI.

MarepunanbHoe obecneyenne:
— MpynbTuMenuiiHble  CpeiCTBAa  XpaHEHUs, INepefauyd U IPEJCTaBJICHUS
uHpOpMaInH.
3aganne
Opranu3zanus 1 Moje/ I NAMATH, aJpecanus

Ilamamp — ciocoOHOCTH 00BEKTA 00eCIIeYNBATh XPAaHEHUE TAHHbIX.

Bce 00beKThI, HaJl KOTOPHIMH BBITIOJTHSIOTCS KOMaH/IbI, KaK U CAMHA KOMAaH/Ibl, XPaHATCS B
IaMATH KOMIIbIOTEPA.

[TaMATH COCTOUT M3 slU€eK, B KaKIOW M3 KOTOPBIX coaepkuTcs 1 6um uHpopMmanu,
IpUHUMAKOIIKMKA oAHO M3 JBYX 3HaueHud: O wiam 1. butel oOpaGarbiBaroT TIpynnamu
¢bukcupoBaHHOTO paszmepa. [yis 3TOro rpymnmbl OUT MOTYT 3aIUCHIBATHCS W CUUTHIBATHCS 32
oJHy 6a30By10 onepanuo. ['pynna u3 8 OUT Ha3bIBaeTCs .

baiimel nocnedosamenvno pacnonazarwomes 6 namamu Komnsiomepa.

e 1 xkuno6aiit (Kbaiit) = 21%=1 024 Gaiir

« 1 Merabaiit (M6aiir) = 2'° K6aiit = 22° Gaiir = 1 048 576 Gaiir

e 1 ruraGaiit (I'0aiiT) = 21 M6aiit = 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. Kaxxnomy maeHTHQHUKATOpy B COOTBETCTBHUE CTaBUTCS adpec. B kadecTBe ajapecos
UCIOJIB3YIOTCA 4Yncaa M3 auanazoHa ot 0 1o 2“1 co 3Hauenmem Kk, gocTaTOUHBIM IS
ajZipecaliy Bcel maMaTu KommbioTepa .Bee 2k a/IpecoB COCTAaBIISIIOT AdpecHoe nPoCmpancmeo
Komnvilomepa.

Cnocoowl adpecayuu 6aiimos

CymecTByeT MpsiMoit 1 00paTHBIN CIOCOOBI ajipecaliu 0aiiToB.

[Ipu o6pamnom cnocobe anpecaruy 6alTHI AIPECYIOTCS CJIEBa HAIMPABO, TaK YTO CaMBbIil
CTapIuii (J1eBblid) OAlT ClIOBa MMEEeT HAUMEHBIIIHIA aapec.

Ilpampim cioco60M Ha3bIBae€TCs MPOTHBOIONIOKHAS CUCTeMa ajipecaniii. KoMnunsatopsl
BBICOKOYPOBHEBBIX SI3BIKOB MOJIEPKUBAIOT MPSIMOM CIIOCO0 ajjpecalyy.

OO6bekT 3aHuMaeT 1enoe cioBo. [loaTtomy ans Toro, 4roObl OOpaTUTHCS K HEMY B
NaMsITH, HY)KHO YKa3aTh aJIpec, 0 KOTOPOMY 3TOT OOBEKT XPAHUTCSL.

Opzanuzayus namamu

dusnyeckas namsATh, K KOTOPOH MHUKpPOIPOLIECCOP MMEET NOCTYN IO IIMHE ajpeca,
HazbIBaeTCs onepamuenoi namamoio OIl (W11 onepaTUBHBIM 3alIOMUHAIOIIUM YCTPONCTBOM
— O3Y).

MexaHu3M ynpaBiieHUs MaMsThiO MOJHOCTHIO amlmapaTHBIA, T.e. MporpamMma caMa He
MOXET  cpopMHpoBaTh  (PHU3MUECKHI  aapec  MaMATH  HA  QJAPECHOM  IIMHE.
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Mukponporeccop — anmapatHo — MOAJEPKUBACT  HECKOJIBKO  MOJENEH  HCIOJIb30BaHHS
ONEepaTUBHON MaMATH:

e CETMEHTHUPOBAHHYIO MO/JIEIb

e CTPaHUYHYIO MOJIETIb

e IUIOCKYIO MOJEIH

B cermeHTHpoBaHHONW MOJAENM NaMsITh AN HPOrpaMMBbl JIEIUTCA Ha HEMpepbIBHbIC
o0JIaCTH TaMATH, Ha3bIBacMble ceemenmamu. llporpaMMa MOXET 0OO0paImarbCsi TOJBKO K
JAaHHBIM, KOTOPbIE HAXOAATCA B TUX CEIrMEHTax.

CermeHT npecTaBiIsIeT COOON HE3aBUCUMBIM, MO/IEP)KUBAEMBII Ha allllapaTHOM YpOBHE
OJIOK aMsITH.

Cezmenmayusa —  MEXaHU3M  aJpecaly, OOECIEUYMBAIOIIUN  CYIIECTBOBAaHHUE
HECKOJIbKUX HE3aBHCHMBIX aJpPECHBIX MPOCTPAHCTB KaK B Mpelenax OJHOW 3a/layM, Tak U B
CHCTEME B LIEJIOM JUIS 3aILUTHI 33/1a4 OT B3aMMHOTO BIIHSIHHUA.

Kaxnas mporpamma B o00meM ciydyae MOXET COCTOSTh U3 JIIOOOro KOJUYeCTBa
CETMEHTOB, HO HENOCPECTBEHHBIN TOCTYIl OHA UMEET TOJIBKO K 3 OCHOBHBIM CETMEHTaM U K 3
JIOTIOIHUTEIBHBIM CErMEHTaM, OOCIY>KMBAaeMbIX 6 CErMEHTHbIMHU peructpamu. K OCHOBHBIM
CerMEHTaM OTHOCSTCS:

e Cerment kom0B (.CODE) — comepKuT MalIMHHBIE KOMAaHIbI JJIS BBIIOJHEHHUS.
OObluHO TEpBasi BBIIOJHSEMAas KOMaHAAa HAXOAWTCA B Hayaje »d3TOT0 CETMEHTa, W
oTepaIloHHasl CUCTeMa MepeaaeT yIpaBiIeHHe M0 aApecy JaHHOTO CETMEHTa 7Sl BBIMOTHEHHUS
nporpaMMmel. Peructp cermenra konoB (CS) aapecyer JaHHBIN CETMEHT.

e Cerment manubix (.DATA) — comepKuT oOIpeacieHHbIC JaHHbIC, KOHCTAHTHI H
paboune obOmactu, HeoOXoaumele mporpamme. Permerp cermenrta manneix (DS) ampecyer
JAHHBIA CETMEHT.

e Cerment cteka (.STACK). Crek comepxuT aapeca Bo3BpaTa Kak ISl IpOrpamMMbl (171t
BO3BpaTa B OMNEPALMOHHYIO CHCTEMY), TaK U JUIs BBI30BOB MOJIpOrpamm (A BO3Bpara B
rJIaBHYI0 Tporpammy). Permerp cermenrta creka (SS) aapecyeT HaHHBIM CETMEHT. Ajpec
TEKYILEeH BepIInHbI cTeKa 3aaercs perucrpamu SS:ESP.

Peructper  nmonomautenbHbIx cermeHtoB (ES, FS, GS), mnpenHasHaueHsl IS
CMELUAIbHOTO UCIOIb30BAHNUS.

Jnst moctyma K JaHHBIM BHYTPH CETMEHTa OOpalleHHe MPOU3BOIUTCS OTHOCHTEIBHO
Hayajga CerMeHTa JIMHeWHo, T.e. HaumHas ¢ O M 3aKaHYMBas aJpecoM, paBHBIM pa3Mepy
cermenTa. /s oOpamieHus K 1000My ajipecy B MporpamMme, KOMIBIOTEP CKIIAIBIBAET a/Ipec B
PErucTpe CerMEeHTa U cMeujenue — PacnojaokeHne TpedyeMoro agpeca OTHOCUTENIBHO Havyala
cermeHTa. Hampumep, nepBeiif 6aiiT B cerMeHTe KoA0B uMeeT cMmetienue 0, BTopoit 0aiT — 1 u
TaK jJajee.

Takum o6pa3om, qas oOpamieHuss K KOHKpeTHoMy (dusmyeckomy anpecy O3Y
HE00XO0AMMO ONPEIEINTh a/Ipec Hauauaa CerMeHTa U CMEILeHHEe BHYTPU CETMEHTA.

@u3znueckuil aapec NPHUHATO 3alUChIBaTh MAapoOM ATUX 3HAYECHWM, pa3JIeJIeHHBIX
JIBOETOYHEM

CerMeHT : CMellleHne

Cmpanuunaa modenv namamu — 3TO HAACTpOiika Haja cerMeHTHOH Mmoxenbio. O3Y
JenuTes Ha O10kM (UKCHUpOBAaHHOTO pa3Mmepa, KpaTHble crerieHu 2, Hanpumep 4 K6. Kax bt
Takoi OJOK Ha3bIBaeTca cmpanuyeir. OCHOBHOE JOCTOMHCTBO CTPAaHWYHOTO crocoda
pacripenielieHusT TaMiITH — MHUHHMalbHO BO3MOXHas (parmentamus. OgHako Takas
OpraHu3alysl MaMsATH HE UCHOJb3yeT NaMATh JOCTaTodyHo dS((EeKTUBHO 3a  cyer
(UKCUPOBAHHOTO pa3Mepa CTPaHUILL.

Ilnockaa modenv namamu TPeNNoONaracT, 4YTo 3ajJada COCTOUT M3 OJHOIO CErMEHTa,
KOTOPBIH, B CBOIO odepesp, pasour Ha CTpaHHMIIBI.
JIOCTOMHCTBA:

e IIPU HCIOIH30BAHUH TJIOCKOM MOJIENH MaMsITH YIPOLIAETCSA CO3/JaHUE U ONEepPAl[MOHHOMN
CHCTEMBI, 1 CUCTEM IPOTrpaMMHUPOBAHMUS;
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e YMEHBINAIOTCS PACXOAbl MaMATH Ha TMOAJNEPKKY CHCTEMHBIX WH()OPMAIIMOHHBIX
CTPYKTYP.

B abcomoTHOM OONBIIMHCTBE COBpEMEHHBIX 32(64)-pa3psaHbIX OMEpPallMOHHBIX CHCTEM
(mns mukporpoueccopoB Intel) ucnonb3yercs miockas Moieb MaMSITH.

Mooenu namamu

HupextuBa .MODEL onpenenser moaens naMaTu, UCOIb3yeMyto mporpammoii. [locne
9TOW JUPEKTHBBl B MPOrpaMMe HaXOAATCA IUPEKTUBBI 00bsBieHUA cerMeHTOB (.DATA,
.STACK, .CODE, SEGMENT). CunTakcuc 3agaHusi MOJIEIN MaMATH

.MODEL wmoauduxarop MoaeaslIlamsatu CornamenneOBri3oBax

[Tapamerp MoaeabllamsiTu siBsieTcst 00s3aTEIBHBIM.

OCHOBHBIE MOJIETTU TAMSITHU:

Mopens  Aapecanusi Aapecanusi Onepanu- Yepenosanue
NamMsATH KOJaa 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 npuinoxenusx MS-DOS. B atoit monenu
BCE JIAaHHBIC W KOJI PACIIOJIaraloTCs B OJHOM (DPM3MYECKOM cermeHte. PasMep mporpamMMHOTro
¢aiina B aToM ciydae He npeBbiiaet 64 KOaiT.

Monens small nogaep uBaeT OJUH CETMEHT KOJa U OJMH CETMEHT JIaHHBIX. J[aHHbIE U
KOJI TIPY MCTIOJIh30BAaHUH STOM MOJENH aJIpECYIOTCS Kak near (OJIMKHUE).

Mognens medium noaaepKUBaeT HECKOJIBKO CErMEHTOB MPOrPaMMHOIO KoJa U OJIMH
CEerMEHT JAaHHBIX, IPH 3TOM BCE CCBUIKM B CETMEHTAaX MPOTPAMMHOIO KOJia MO YMOJYaHHIO
cuuTarTcs JanbHUMU (far), a CChIJIKM B CETMEHTE IaHHbIX — OJIMYKHUMMU (near).

Mopens compact TOAIEPKUBAET HECKOJIBKO CETMEHTOB JIaHHBIX, B KOTOPBIX
HCIOJIb3YETCs NalbHsAs afpecanus JaHHbIX (far), 1 oJuH cerMeHT Koja ¢ OyKHEH anpecanuen
(near).

Mopnens large moanepkuBaeT HECKOJIBKO CETMEHTOB KOJa M HECKOJbKO CErMEHTOB
naHHbIX. [To yMOmT4aHHIO BCe CCHUIKHM HA KOJ] M JaHHBIE CUUTAIOTCA JanbHUMU (far).

Monens huge npakTuuecky SKBUBaJIEHTHA MOJIENIN aMsTH large.

Oco0oro BHHUMaHHMsI 3acly>KUBaeT Mojienb nmaMatu flat, KoTopas ucmonb3yeTcss TOIbKO B
32-pa3psIHBIX ONEPAMOHHBIX CHCTeMaX. B HeW JaHHBIE W KOJ Pa3MENIeHbl B OJHOM 32-
paspsmgHoM  cermeHte. Jlns  uwcmosk3oBaHwst B mporpamme  Mojenu flat mepen
mupektuBoii .model flat ciieayer pasmecTuTs OHY M3 TUPEKTHB:

.386

486

.586

.686

XKenaTenbHO yka3bIBaTh TOT THII MPOLECCOPA, KOTOPBIM MCIOJB3YETCS B MAallUHE, XOTS
3TO HE ABIsAETCA o00s3aTenabHbIM TpeboBaHueM. OmnepanuoHHAs CUCTEMa aBTOMATHUYECKU
WHULMAIM3UPYET  CETMEHTHBIE  PErucTpbl MpU  3arpy3ke  MpPOrpaMMbl,  I[O3TOMY
MOAU(DUIIMPOBATH UX HYXHO TOJIBKO B CIIydae eciii TpeOyeTcsi CMEeINBaTh B OJJHOU ITporpamMmme
16-paspsaabiii 1 32-pa3psaHblii Koa. Anpecanust JaHHBIX U KoJa sBIseTcs OnrbkHed (near),
IIPY ATOM BC€ aJIpeca M yKa3aTelu SABISAIOTCS 32-pa3psIHbIMHU.

[Tapamerp moan¢uKaTOp UCIONB3YETCS ISl ONPEACICHHUS] TUIIOB CErMEHTOB U MOXET
MPUHUMATh 3HaUYeHUs usel6 (CerMeHThl BHIOPAHHOW MOJENN HCIOJIB3YIOTCS Kak 16-OUTHBIC)
i use32 (CerMeHThbl BEHIOPaHHOM MOJIEH UCTIONB3YIOTCS Kak 32-0UTHEIE).
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[Mapamerp CornamenneOBbI30Bax uCTONb3yeTCs ISl OMPEENICHUs CIoco0a mepeaavn
MapaMeTpOB MPH BBI30BE NPOIECIYpPHl M3 APYTHX SI3BIKOB, B TOM YHCJIE W SI3bIKOB BBICOKOTO
ypoBHs (C++, Pascal). [TapameTp MOKeT MPUHUMATH CIICIYIONINE 3HAUCHUS:

C,

BASIC,

FORTRAN,

PASCAL,

SYSCALL,

STDCALL.

[Tpu pa3zpaboTke Moaynel Ha accemOepe, KOTOpbie OyayT MPUMEHSTHCS B MPOrpamMmax,
HAIMMCaHHBIX HA S3BIKaX BBHICOKOT'O YPOBHS, OOpalaiiTe BHUMaHUE HA TO, KAKHE COTJIALICHHUS 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
HaKomUTeNeH crienyomuM obOpazoM. I[Ipm 3TOM, Henb3s 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 13 nopra A

MOV CL,6 ;TIOATOTOBKA s caBura AL

SHR AL.CL ;CIIBUTAEM 2 cTapiux Outa Ha 6 MOo3ULIHiA
INC AL ;HaumHaeMm cuer ¢ 1,ane c 0

MOV NUM DRIVES,AL ;nmosnydyaeM 4Kciio HAKONIUTEIEH
IN AL,61H ;TIOJITOTOBKA K BOCCTAHOBJICHUIO ITopTa B
AND AL,01111111B ;cOpaceiBaem 6T 7

OUT 61H,AL ;BOCCTaHABJIMBacM OaiT

Onpeznenenue yncia u TUINa nepupepuitHbIX yCTPOHCTB.

[Tpu crapre komnbiorepa ROM-BIOS mpoBepsieT mpucoeIuHEeHHOE 00OpYAOBaHUE,
cooOmas 0 pe3yapTaTax CBOEH MPOBEPKHU B PETUCTP cTaryca. DTOT PEruCTp 3aHUMAaeT JBa
Oaiita, HaunHas c¢ 0040:0010. Huxe npuBeneHbsl 3HaueHHss OWUTOB OTHOCATCS KO BCEM
MalIlHaM, T0OKa HE OTOBOPEHO 00paTHOE:

6ut 0 ecnu 1, To npucyrcreyer HI'MJ]

1 XT,AT:1 = ectp Mmart. conporieccop (PC,PCjr: He ucnomnss.)

2-3 11 = 6a3oBas namsth 64K (AT: He ucmonb3yercs)

4-5  AKTUBHBIN BHJEO0aIaINITEP

6-7  umcno HIT'MJI (ecnu 6ut 0 = 1)

8 PCjr:0 = ectb DMA (PC,XT,AT: He ucnonb3yercs)

9-11 ymcno aganTepoB KOMMYHHMKAIIUU

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 KOMMYHHUKAIIMM MOXKET OBITh MOJy4eHO M3 oOnactu gaHHbIX BIOS.
BIOS otBoauT ueThipe 2-0alTHBIX MOJS AJIS XpaHEHUsI 0a30BBIX aJIpeCOB BILIOThH J0 YEThIpEX
COM nopros. ba3oBblil agpec — 3T0 MIIaJIIMKM U3 aAPECOB MOPTOB, OTHOCALIMXCSA K TpYIIIE
MOPTOB, HMEIOIIUX JOCTYNl K JaHHOMY KaHaly KOMMYHUKAalUA. OTH YeTbIpe MO
HauuHatotes ¢ azapeca 0040:0008. IHopry COMI1 cootBerctByeT aapec :0008, a COM2 -
000A. Ecau 510 mone coaepkut 0, TO COOTBETCTBYIOIINN TOPT OTCYTCTBYeT. Takum oOpazom,
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ecin cioBo 1o aapecy: 0008 ornnyHo oT Hyns, a no aapecy 000A - HyneBoe, TO UMEETCS
OJIMH MTOPT KOMMYHHKAIUU.

PeBu3us koiu4ecTBa naMsTH.

HNudopmanusg o koiauuecTBe 0aHKOB MaMsATH MOXKET ObITh MIpodHMTaHa yepe3 nopTt B
MHUKpocxeMbl uHTepdeiica ¢ nepudepueit 8255. BIOS xpanut nByx0alTHYIO IEpEeMEHHYIO IO
aapecy 0040:0013, koTopas cooOmMaeT YMCIO KUIO00AUT HCIIONIB3YeMOU
namsata. s PCjr 6utr 3 mopra 62H (mopr C mukpocxembl 8255) paBeH Hym0, Korjaa
MamuHa umeeT n1o6aBounbie 64K mamsatu. AT maer 0co60 mosHyr HHGOPMAIUIO O TTAMSTH.
Peructper 15H (mmagmmuit) u 16H (crapmmii) Mukpocxembl HHGOpPMAIMK O KOH(QUTYpAILUH
TOBOPST CKOJIBKO MaMsTH yCTAaHOBJIEHO Ha cucTeMHOW ruiate. [laMaTh kaHama BBOJa/BbIBO/A
s AT coobmaercst peructpamu  17H u 18H (¢ unkpementom 512K). Ilamsate cBepx 1
Merabaiita goctynHa yepe3 peructpel 30H m 31H (taxke ¢ makpementom 512K, BIioTs 10
15 merabaiit). Eciu AT umeer 128K Ha mnate pacmmpeHus, TO yCTaHOBIEH OUT 7 peructpa
33. Bo Bcex ciyyasix HaJlo cCHayasia nmociaTh HoMmep peructpa B mopT 70H, a 3aTeM npoyuTath
3HaueHue wu3 nopra 71H.

IHopsaoK BbINOJIHEHUS PA0OTHI
— CocraBUTh MaTEMaTHYECKYIO MOJIEb 3a4a4H.
— BriOparb u 060cHOBaTH HanboJee palMOHAIBLHBIA METO] PELICHUS 3aauu;
— PazpaboTarh anroput™ i pemieHus 3a1auu.
— Hanucarp 1 oT1aauTh nporpammy.
dopma npenocTraBieHus pe3yJbTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

«OTIANYHO» - TEOPETHYECKOE COJIep:KaHHuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yYMEHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE IPOrpaMMOi yueOHbIE 3a/laHusl BHIIOJIHEHBHI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4ueOHbI€ 3aJaHHs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJUMble YMEHHs paboThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MpOrpaMMoOi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEpKaHME Kypca HE OCBOEHO, HEOOXOJMMBbIe
yMeHHs He ¢(hOPMHUPOBaHbI, BBINOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEPKAT IpyOble OMNOKHU.
JlabopaTopHoe 3ansitue Nel3. O0men nannbiMu. Mukpocxema taiimepa Intel 8253 u ee
NporpaMMHpOBaHuUe.

Hean padorsr:

- HBy‘lI/ITB BO3MO>KHOCTH pa6OTBI C TaffiMepOM " 3BYKOM.

Boinosinus padorty, Bul Oynere:

ymemb:

— ¥2. Co3znaBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHBIH MOJIYJIb.

—  VY1.OcymiecTBiaTh pa3paboTKy K0Jia MPOrpaMMHOTO MOJIYJIS Ha SI3bIKaX HU3KOTO YPOBHS U

BBICOKOI'0 YPOBHEH;

— Y3. BoIOJHATH OTI3AKY ¥ TECTUPOBAHUE NMPOTPaMMBI HA YPOBHE MOTYJIS.

—  ¥Y6. OhopMiIsTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPE/ICTBA.

— V8. IIpuMeHITh HHCTPYMEHTAIBHBIC CPENICTBA OTJIAIKHA IPOTPAMMHOTO O0ECTICUCHHS.

MarepuajibHoe o0ecnieyeHue:
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— MynbTuMenuiiHble  CpeACTBAa  XpaHEHUs, TMepefauyd U  MPeJCTaBICHUS
nHpopMaIuu.

3ananne

BerpoeHHBIM TMHAMUK — 3TO CHUCTEMHOE YCTPOMCTBO, IMOSTOMY B OTIWYHE OT
MY3BIKQJIEHBIX COIPOILIECCOPOB HE TpeOyeT HHUKAaKUX JpaliBepOB W JOCTYIHO Bceraa. B
apxutektype IBM PC cymiecTByIOT iIB€ BO3MOXHOCTH YIPABISATH «CIIUKEPOM»:

C MOMOMUIBIO NepBoro 6ura nopra 61h;

MIpU IPOrPaMMHUPOBAHMK BTOPOTO KaHaja Taiimepa Intel 8253

CLK2 ouT?2
1,19MI'n | 8253

— 1|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
JTUHAMHUKAMHU.

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 Takke MOXeT ObITh HCIONB30BaH AJIs reHepaluu 3Byka. Criukep B
OTJINYME OT 3BYKOBOM IUIATHI SIBJSIETCS CHUCTEMHBIM YCTPOMCTBOM, a HE IpallBEpHBIM, U
MPUCYTCTBYET B JIOOOW KOMIBIOTEPHON CHUCTEME, TOITOMY OH IIUPOKO HCIONB3YeTCs NS
CUTHAJIM3AIIMN PA3TUYHBIX COOBITHH, MPOTPAMMHBIX OITMOOK M amnmapaTHBIX cOOEB.

['eneparus 3ByKa c momoipko nopra 61h

MeTo1 COCTOUT B MEPUOJAUYECKOM BKIIOUEHUHU U BBIKIIOUECHHH C KEJTAEMOW YaCTOTOMN
nepBoro 6uta mopra 6lh. Ecnu mepekmtoyath 3HadeHne OUTa ¢ MAKCUMAIIbHO BO3MOXKHOM
YaCTOTOM, TO MBI BPSJ JIM YTO YCJBIIIUM, TaK Kak MoJiydaemasi 4acToTa OyJeT JOBOJBHO
BBICOKO.

CrpImmMbIe 4€JT0OBEKOM 3BYKU OrpaHuueHbl auarna3zoHoM ot 20 go 20000 I'u. 3Bykw,
Bocrpou3Boanmbie SPEAKER, umerot eme 6onee y3kuit quanazon 50-12000 I'u. Mexnay
MEePEKITIOUECHUSIMI HEOOXOAMMO BCTaBIIATH 3aJIEPKKUA MO BPEMEHU TBKI, TBBIKI. (puc. 4.5).
Hyneoit 6ut mopra 61h ympaBnser BopoTamu KaHaiga 2 TaiiMepa, KOTOPBIA CBSI3aH C
JTUHAMHUKOM. DTOT OUT cOpackiBaeM B 0, 4TOOBI TaliMep HE BIUSI HA MOJTyd4aeMbIi 3BYK.

T BKJI

dl .

T somn

A
A 4

Ll

\ 4

Ilepuon T

Puc. 2. ®opmupoBaHue NPSIMOYTOJILHBIX HMITYJIBCOB, TI0JJaBAEMbIX Ha CUCTEMHBIN
JUHAMUK: TIEPUOJT TIOTy9IaeMbIX KojeOaHuit T=TBKJI +TBBIKJI;, MOJy4EeHHAs 4acTOTa 3ByKa
=1/TT'u
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3agaua 6

CocTtaBuTh IpOrpaMMy sl TEHEpaIuy 3ByKa ocpecTBOM mopta 61h.

3aep KU 1O  BPEMEHM  OCYHIECTBJISIOTCS ~ IPOrPaMMHO,  IO3TOMY,  4YeM
MPOU3BOJUTENIbHEE MPOLECCOpP, TEM BbIIIE OyAEeT TOH IOJy4aeMOro 3ByKa M MEHBIIE
BPEMEHH OH OyJeT MmpoJoinKaThes. DparMeHT 3Toi mporpaMMbl MOKHO HCIIOJIB30BATh Kak
MIPOCTEUIINN TECT OBICTPOICHCTBHS KOMITBIOTEPA.

Pemenne:

; OCHOBHOM (pparMeHT mporpaMmsel zvuk prt.asm

cli ; 3anper arnmapaTHbBIX
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

; 3aJIep KKa Ha MMOJIOBUHY ITEPHOJIa

MOV CX, 300h metka2:

LOOP metka2
AND AL, 11111101b ; BBIKIIOYEHHE TUHAMUKA
OUT 61h, AL

; 3aJIepP)KKa Ha MOJIOBHHY IEPHO/IA

MOV CX, 300h metka3:

LOOP metka3

DEC DX
JNZ  metkal
STI ; pa3pelnTh anmnapaTHbIe IPEephIBaHU

['enepanus 3Byka ocpeicTBOM TaliMepa

bonee npeanodTutenbHbIM ABISETCS COCOO MOTYyUYEHUs 3ByKa MOCPEICTBOM Taiimepa,
T.K. IIPOLIECCOP «HE YYacCTBYET» B MOJIYYEHHM CaMOIO 3BYKa M MOXET 3aHUMAThCS JPYroi
paboToii.

3agaua 7

[Tonmyunts 3ByK ¢ yactoToi =440 I'i. 3ByK NpeKpaTUTh HaXaTHeM J0O0OW KIIaBHUILIU
Ha KJIaBHaType.

Pewenne:

;OCHOBHOM (parMeHT nporpammsl zvuk t.asm
; butsl 0 1 1 mopra 61h npenBapuTenbHO HEOOXOAUMO 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  MIIAJIIUI
OalT
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mov AL, AH
out 42h, AL ; TIOCBUTa€M  CTapIIui
OauT

; CIIBIIINM 3BYK ¢ yacTotoi 440 '

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
IHopsiiok BbINOJIHEHHS PA0OTHI
— CocraBUTh MaTeMaTHYECKYIO MOJIEb 33a4H.
— BriOpats 1 000CHOBaTh HanOoJIEe PAITUOHATBLHBIA METO]] PEIICHHS 3a/1a4H;
— PaszpaboTarh anropuT™ i PeIICHUS 3aIa4H.
— Hamnucarp 1 0T1aauTh IporpamMmy.
dopma npenocTaBiieHUs pe3yJbTaTa
— biok — cxema.
— Koa nporpaMmsi.
Kpurepum ouenkmu:

«OTINYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOCHO IMOJIHOCThIO, 0e3 MpoOesoB,
yMeHHs chOpMHUPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3aJjaHus BBIITOJHEHBI,
KaueCTBO WX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUIECKOEe COAepkKaHUE Kypca OCBOEHO MOJHOCTHIO, Oe3 mpoOesoB,
HEKOTOpBhIe yMEHHsS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrPaMMOii
y4eOHbIE 3a/IaHUsI BBITIOJIHEHBI, HEKOTOPBIE BHUJIBI 33JJaHU BBHITIOJIHEHBI C OIIMOKAMHU.

—«Y IOBJETBOPUTENILHO» - TEOPETUUYECKOE COJECpPKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOX0auMble YMEHUS paOOThl C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(HOPMUPOBAHBI, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
o0y4eHus1 y4eOHBIX 3aJlaHWi BBIMOJHEHO, HEKOTOPHIE U3 BBIMOJHEHHBIX 3aJaHUN COAepIKaT
OILITOKHU.

«HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COJEpKaHHE Kypca HE OCBOCHO, HEOOXOIMMbBIC
yMeHHUsI He c()OPMUPOBAHBI, BHIIOJHEHHBIE YU€OHBIE 3a/IaHUs COJEPKAT IpyObIe OMIMOKH.
JladopaTtopnoe 3ansTue Nel4. O6men nanubiMu. PaGora cucTeMHBIX 4acoB.
Hean padoThI:
- HpI/I06p6TeHI/IC HAaBBIKOB O6paH_[6HI/I$I K CUCTECMHBIM XapPaKTCPUCTUKAM.
Boinosinus padorty, Bul Oynere:
ymemp:
— V2. CozgaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY aITOPUTMY KakK OTAEIbHBIN MOIYJIb.
- YI.OCYH_ICCTBIIHTI) pa3pa60TKy KOoJa IMporpaMMHOTO MOAYJIA Ha A3bIKaX HHU3KOT'O YPOBHA U
BBICOKOT'O ypOBHeI/I;
— Y3. BOIOJHATH OTI3AKY ¥ TECTUPOBAHHUE MMPOTPaMMBI 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

132



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 3HavYeHne cekyHn (MokasaHne 4YacoB pearnbHOro
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 XeCTKNUX OUCKOB;

15h — pa3smep 6a3oBon namaTtu; 17h — paamep pacliMpeHHON NamaTh 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™ i pemIeHus 3aJa4u.
— Hanucarp 1 0T1aIUTh IpOrpamMmy.
dopma npenocTraBiieHus pe3yJbTaTa
— bnok — cxema.
— Kog nporpaMmsi.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHUs cpOpMHUPOBaHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMOi yueOHbIE 3aJjaHus BBIITOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOe COoAepk aHUEe Kypca OCBOEHO MOJHOCThIO, Oe3 mpolesoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPCHHBIC MPOTPaAMMON
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIIMOJHEHBI C OIINOKaMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
POOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMUPOBAHBI, OOJBLIIMHCTBO MPEIYCMOTPEHHBIX MMPOrpaMMoii
oOyueHUs y9eOHBIX 33aJJaHUi BBITIOJHCHO, HEKOTOPHIE W3 BBIOJHEHHBIX 3aJlaHUN COJEpKAT
OIIHOKH.

«HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COJEepPKaHUE Kypca HE OCBOCHO, HEOOXOAMMbBIC
yMeHHUsI He c(OPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIC 3aJaHUs COJepKAT rPyOble OIIUOKH.

JladoparopHoe 3ansaTue NelS5. O0meH nanHbiMuU. McnoJib30BaHHe CYHETYNKA TAKTOB
npoueccopa B KauecTse Taiimepa.
Hean padoThI:
- HpI/I06p6TeHI/Ie HAaBBIKOB BBIITOJIHCHUA onepaum}i B pa3JIMYHbIX CUCTEMAX CHUCIICHUA.
Boinosinus padorty, Bel Oynere:
ymemb:
— V2. Co3gaBatrh nporpamMmy 1o pa3padOTaHHOMY aITOPUTMY KaK OTAEIbHBII MOIYJIb.

—  Y1.0cymecTBasaTh 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. [IpuMeHsATs, HHCTPYMEHTAJIbHBIE CPEJICTBA OTIIAKU IPOTPAMMHOI0 00SCIICUCHMSL.

MarepuanbHoe o0ecnieyeHue:
— MynbTUMenuiiHbIE  CpPEACTBA  XpaHEHWs, INepefaud W IPEICTaBICHUS
uHpopMaluu.
— 3apanmue
— BcTpoeHHBIl TMHAMUK — 3TO CUCTEMHOE YCTPONCTBO, IO3TOMY B OTJINYUE OT
MY3BIKaJIbHBIX COIPOLIECCOPOB HE TpeOyeT HUKAKUX ApPalBEpPOB U JIOCTYITHO

Bcerna. B apxurekrype IBM PC cymecTByroT 1B€ BO3MOXHOCTH YIPaBIIATh
«CIIIKEPOM»:

— ¢ IIOMOIIIbI0 IepBoro 6ura nopta 61h;
— Ipu OIpOrpaMMHUPOBAHUU BTOPOTo KaHasa Taiimepa Intel 8253
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CLK2 ouUT2
1,19MI'n |8253

716|543 |21 ]|o0]Hopr
GATE2 61H
—>
JmHaMuK

— Puc. 1. [Tonyuenue 3Byka uepe3 PC Speaker
KomOuHupyst 3TH BO3MOYKHOCTH, MOYKHO TOJYYHUTh CIIEHUAIBHBIC 3BYKOBBIC
3¢ exTh. AnmnapaTHbleé BO3MOXXHOCTH HE IMO3BOJSIOT M3MEHUTh T'POMKOCTH
3BYyKa, N3/1aBa€MOr0 INHAMUKAMH.
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 MAaHUINYJIALUNA co 3ByKoM. [lepBblif OuT
nopta 61h cBszan ¢ PC speaker m Takke MOXKET OBITh HCIIOJNB30BaH IS
reiepauuu 3Byka. Coukep B OTIMYME OT 3BYKOBOM IIIAaThl SBISIETCA
CUCTEMHBIM YCTPOMCTBOM, a HE JApalBEpHbIM, U INPUCYTCTBYET B JIIOOOM
KOMIIBIOTEPHOM ~ CHUCTEME, II03TOMY OH ULIMPOKO MCIONb3YeTCs UL
CUTHAJIM3alUU Pa3IMUHBIX COOBITHI, IPOrpaMMHBIX OIIMOOK W armapaTHbBIX
cOoeB.
I'eneparus 3Byka ¢ momoiisko mopra 61h
MeToa cOCTOUT B NMEPUOIUYECKOM BKJIIOYEHHM M BBIKJIIOUEHUU C JKEIaeMOM
yacToToi mepBoro 6uta nopra 61h. Eciu mepekimtouaTh 3HaueHue OHUTa C
MaKCHMaJIbHO BO3MOKHOHM YacTOTOM, TO MBI BPSiA JIM YTO YCJBIIINM, TaK KaK
roJjiydyaeMasi 4actoTa Oy/ieT JOBOJIBHO BBICOKOM.
CapllmuMble 4€I0BEKOM 3BYKH OrpaHHueHsbl auana3oHoM ot 20 xo 20000 I'm.
3BykH, BocnpousBoauMeie SPEAKER, nmeror eme Oonee y3kuil auana3oH
50-12000 I'u. Mexnay mnepexatoYeHUsIMH HE0OXOJUMO BCTABISTH 33EPKKU
10 BPEMEHHU TBKJ, TBBIKI. (puc. 4.5). Hynesoii Oout mopra 61h ympasuser
BOpPOTaMHU KaHaya 2 TaiiMepa, KOTOpBIA CBA3aH C JAMHAMUKOM. DTOT OHT
cOpacsiBaeM B 0, yTOOBI TaliMep HE BIIMSUI HA TIOJTYy4YaeMbIi 3BYK.

T BKJT

< »
<« L

T sbixn

dl .

Ilepuon T

— Puc. 2. ®opmupoBanue npsMOyTroiIbHbIX UMITYJIbCOB, 0JJABAEMbIX Ha
CUCTEMHBIN IMHAMUK: TIEPUO]] IOTyJaeMbIX Kolebanuii T=TBKJ +TBBIKI;
noy4deHHast yactora 3Byka =1/T 'l

3agaua 6

CocTaBuTh mporpamMmy AJis TeHepaIuu 3ByKa ocpeactsoM nopta 61h.
3a/epKKH TI0 BPEMEHU OCYIIECTBISIIOTCA TPOTPAMMHO, IO3TOMY, YeM
MIPOM3BOUTENBHEE TTPOIIECCOP, TEM BHIIIE OYJIET TOH IMOJYy4aeMOro 3ByKa U
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cli
mov
in
and
metkal:

or
out

MEHbILIE BpeMEHH OH OyaeT Mponoykarbesi. dparMeHT 3TOM MpOrpaMMmbl
MOYHO HUCTIOJIB30BaTh KaK MPOCTEUININNA TECT OBICTPOACHCTBHUS KOMITBIOTEPA.
Pemenue:

; OCHOBHO# PparmeHT nporpamMmsel zvuk prt.asm

; 3anpeT anmapaTHBIX
npepbIBaHUI
DX, 1000 ; JNINTCILHOCTHL TOHOB B
epruoIax
AL, 61h ; TIOJIydaeM 3HA4YCHHE
nopta 61H
AL, 11111110b ; OTKJIIOUECHUE

OUHAMUKa OT 8253
AL, 00000010b ; BKIOYMM TUHAMUK
61h, AL

; 3a/Iep>KKa Ha MOJIOBUHY MepHoa

MOV CX, 300h metka2:

LOOP metka2

AND AL, 11111101b ; BBIKJIIOUEHHE TUHAMHKA

OUT 61h, AL

; 3aJIep KKa Ha MOJIOBUHY MEpHOJIa

MOV CX, 300h metka3:

LOOP metka3

DEC DX
JNZ  metkal
STI ; Pa3pelInTh anmnapaTHble pepbIBaHUS

I'enepanus 3Byka ocpencTBOM TaliMepa
Bbosiee npennouTUTENBHBIM SBIISETCS COCOO MOIYYEHHUs 3ByKa MOCPEICTBOM
TaiiMepa, T.K. MPOLECCOp «HE YYacTBYeT» B IIOJYyYEHHH CaMOro 3ByKa U
MO>KET 3aHUMAThCS APYroil paboToM.
Sagaua 7
[Tomyuuts 3ByKk ¢ yacroroil f=440 I'm. 3Byk HmpeKkpaTHTh Ha)kaTHEM JII000MH
KJIABUIIM HA KJIABUATYpE.
Pemenue:

;OCHOBHOH ()parMeHT 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 nopt 6 1H
AL, 00000011b ; ycraHoBneHHE 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 ; TIOCBUIaeM CTapIIuit

OauT
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— ; cIbpIIUM 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.
— BusiOpath 1 060CHOBaTH HaubOJIEe PaIlMOHATBHBIA METO] PEIICHHUS 3a/1a4H;
— PaszpaboTarh anropuT™ I PEIICHUS 33 [a4H.
— Hamnucarp 1 0T1aauTh IporpamMmy.
dopma npenocTraBiieHus pe3ybTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kputepun ouenku:

«OTINYHO» - TEOPETHYECKOE COJIep:KaHHuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPCHHBIE TIPOTPAMMON yUeOHBIC 3a/IaHUs BHITIOJTHECHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE COAEpPHKAHUE Kypca OCBOEHO IOJIHOCTHbIO, O3 mpoOesoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPCHHBIC MPOTPaMMON
yueOHbIe 3aJJaHUs BBIIIOJIHEHBI, HEKOTOPBIE BU/IbI 3a/1aHU BHITIOJHEHBI C OIIMOKaMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOEHO YaCTUYHO, HO
poOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOX0AUMble YMEHHUS paOOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOii
o0y4eHus1 y4eOHBIX 3aJlaHWi BBIMOJHEHO, HEKOTOPHIE U3 BBIMOJHEHHBIX 3aJaHUN COAepIKaT
OILITUOKHU.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEp’KaHUE Kypca HE OCBOEHO, HEOOXOJMMBbIE
yMeHHUsI He c()OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rpyOble OITUOKH.

JlabopaTopHnoe 3ansitue Ne16. O0OMeH JaHHBIMHU. YTIpaBJICHHE 3BYKOM.
Hean padoTbi:
- HpI/IO6peTeHI/Ie HAaABBIKOB BBITIOJIHCHU A onepauﬂﬁ B pa3/IMYHBIX CUCTEMaX CHUCIICHUA.
Beimosnus patdory, Bel Oyaere:

ymemp:

— ¥2. Co3naBaTh nporpaMmy 1o pa3pab0TaHHOMY aJIFOPUTMY KaK OTIC/IbHbIA MOIYJIb.

—  VY1.0OcymecTBisaTh pa3paboTKy Koja MPOTpaMMHOTO MOAYJIS Ha SI3BIKaX HU3KOTO YPOBHS U
BBICOKOI'O YPOBHEH,;

— Y3. BOIOJHATH OTI3AKY ¥ TECTUPOBAHHUE MMPOTPaMMBI HAa YPOBHE MOTYJIS.

—  ¥Y6. OhopMiIsaTh JOKYMEHTAILIMIO HA IIPOrPaMMHBIE CPE/ICTBA.

— V8. [IpuMeHATs HHCTPYMEHTAbHBIE CPECTBA OTJIAJKH MPOTPAMMHOTO O0ECTIEUeHHS.

— 3ananue

— BcrpoeHHbIl [UHAMUK — 3TO CHUCTEMHOE YCTPOWCTBO, MO3TOMY B OTJIMYHUE OT
MY3BIKAJIBHBIX COIPOIIECCOPOB HE TpeOyeT HUKAKHX JApailBEpOB M JOCTYITHO
Bcerga. B apxurtektype IBM PC cymecTByroT 1BE€ BO3MOKHOCTH YIPABIISATh
«CTIIKEPOM:

— ¢ TIOMOIIbI0 iepBoro 6urta nmopta 61h;

— TIpW IpPOrpaMMHUPOBAHUH BTOPOTO KaHana Taitmepa Intel 8253
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CLK2 ouUT2
1,19MI'n |8253

716|543 |2]|1|0]MHopr
GATE2 61H
—>
JlmHaMuK

— Puc. 1. Ilonyuenue 3Byka yepe3 PC Speaker
KomOuHUpyst 3TH BO3MOXKHOCTH, MOXXHO TIOJIYYHUTh CIEIHAIbHbIC 3BYKOBBIC
3¢ ¢eKTh. AmnmapaTHble BO3MOXXHOCTH HE IO3BOJISIIOT HM3MEHHTH T'POMKOCTH
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.
DTO0 MO3BOJSET MPOU3BOIUTE PSSl MAHUIYJISILIMKA cO 3ByKoM. IlepBriii OUT mopra
61h cBszan ¢ PC speaker u Taxke MOXET OBITh MCIIOJNB30BaH ISl TEHEPAIHH
3Byka. Crnukep B OTIMYME OT 3BYKOBOM IUIaThl SBISETCS CHUCTEMHBIM
YCTPOMCTBOM, a HE JpalBEpHbIM, U IMPUCYTCTBYET B JHOOOH KOMIIBIOTEPHOM
cucTeMe, MO3TOMY OH LIMPOKO HCHOJB3YETCsl A CUTHAJIM3aLUM Pa3IMYHbIX
COOBITHIA, TPOTPAMMHBIX OITUOOK U anmapaTHbIX COOCB.
I'eneparus 3Byka ¢ nmomoiisko nopra 61h
MeTtoa cOCTOMT B MEPUOAMYECKOM BKIIIOYEHHH M BBIKIIOYEHHH C JKeJaeMoil
yacToToil mepBoro Outa mopra 6lh. Ecnu mepexmrouaTs 3HaueHue Outa c
MaKCHMaJbHO BO3MOKHOM 4acTOTOM, TO Mbl BpSAJ JM YTO YCHBIIIMM, TaK Kak
nojryyaemasi 4actora OyzieT I0BOJIbHO BBICOKOH.
CrapllmuMble YEJIOBEKOM 3BYKHM OrpaHuueHbl nuanazoHoMm oT 20 mo 20000 I'm.
3Byku, Bocnpou3Boaumbie SPEAKER, nmeroT eme Oonee y3kuit auamason 50—
12000 T'm. Mexay mNepexTioueHUsIMH HEO0OXOIMMO BCTABJISITH 3aJIEPKKUA 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 BIIMUI Ha MOJIy4yaeMblil 3BYK.

TBKJ'I

dl .

T sbixn

A

\ 4

Ll
«

\ 4

ITepuon T

— Puc. 2. ®opmupoBanue NpsMOyrojabHbIX HMITYJIbCOB, [10/IaBAEMBIX Ha
CUCTEMHBIN TMHAMUK: MIEPHO/] MOJTydaeMbIX Kojebanuii T=TBKJ +TBBIKI;
nosyueHHast yactota 3Byka f=1/T 't

3anava 6

CocTaBuTh nporpamMmy JJisi FeHepaliy 3ByKa nocpeactsom nopta 61h.

3alepKKM 10 BPEMEHM OCYIIECTBISIOTCA IPOIPaMMHO, II03TOMY, Ye€M
MIPOU3BOIUTENIFHEE TPOLIECCOP, TEM BBIIIE OyIeT TOH MOJIY4aeMOro 3ByKa H
MEHbILIE BpEMEHU OH OyzeT MpoJosnKaThes. @parMeHT 3TOH MporpaMMbl MOXKHO
MCTOJIB30BATh KaK MPOCTEHIINN TecT ObICTPOACHCTBUS KOMITBIOTEPA.
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— Pemenue:
— ; OcHOBHOI (hparMeHT TporpaMmsl zvuk_prt.asm

cli ; 3arper armapaTHbIX
npepbIBaHUI

mov DX, 1000 ; INIMTENBLHOCTh TOHOB B
mepuoIax

in AL, 61h ; TIOMy4aeM 3HaueHHe
nopta 61H

and AL, 11111110b ;  OTKIIOYEHHE

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. MPOLECCOP «HE YyYacCTBYET» B IIOJyUYEHUHU CaMOTO 3BYKa U MOXKET
3aHUMAThCA APYroi paboTo.

— 3amauva 7

— Tlonyuuts 3Byk ¢ uactotoi =440 I'nm. 3Byk mnpeKpaTuTh HakaTHEM JIOOOH
KJIABUIIM HA KJIABUATYpE.

— Pemennue:

- ;OCHOBHOI ()parMeHT nporpaMmsl zvuk t.asm

; butel 0 u 1 mopra 61h npeaBapuTenbHO HEOOXOTUMO
YyCTaHOBHTH B «1»

in AL, 61h ; autaem mopt 61H

or AL, 00000011b ; ycraHoBieHHUE ABYX
MJIAAIINX 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
OaiT

— ; CIIBIIIUM 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

— , 3BYK BBIKJIIOYACTCA

MarepuajibHoe o0ecnieyeHue:

— MynpTUMenUiiHBIE  CPEACTBA  XpaHEHHWs, TMepeJadyd ¢ [PEICTaBICHHS
uHpOpMaLUu.

Ilopsinok BbINOJIHEHHUS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BriOpatb 1 060cHOBaTH HanboJIee pallMOHAIBHBIN METOJI PEIICHUS 3a/1a4H;
— Pa3paboTarh anroput™ A peiieHus 3a1auu.
— Hanucarte u oTyiaguTe nporpamMmy.
®opma npegocTaBjeHHs pe3ybTaTa
— biok — cxema.
— Koa nporpammsi.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUUECKOE COJIEp’KaHUE Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOenos,
yMeHUs cpOpPMUPOBaHBI, BCE MPELyCMOTPEHHbBIE MPOrpaMMoi yyeOHbIe 3a7aHUsl BbIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0poIo» - TEOPETUUECKOE COJepKaHUE Kypca OCBOCHO HOJHOCThIO, 6€3 ImpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOTrPaMMOil
yueOHbI€ 3aJJaHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUH BBITIOJHEHBI C OLIMOKaMH.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
pobesbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJMMble YMEHHs paboThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBUIMHCTBO MPETYCMOTPEHHBIX IPOrpaMMoit
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJiepKat
OIH1OKH.

«HeynoBneTBOpUTENBbHO» - TEOPETHUECKOE COJepXkKaHHWE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHs He ¢()OPMHUPOBaHbI, BBINOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEPKaT IpyObIe OMINOKH.

JlabopaTopHnoe 3ansitue Nel7. Oomen nannbiMu. IlporpammupoBanue MbIm.
Hean padoThI:
- HpI/I06p€TCHI/Ie HAaBBIKOB MMPOTrpaMMHPOBAHU MBIIIH.
Boinosinus padorty, Bul Oynere:
ymemb:
— V2. CozgaBatrh nporpamMmmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTACIbHBII MOIYJIb.
- YI.OCYH_ICCTBJ'IHTI) pa3pa60TKy KOAa IMporpaMMHOTO MOAYJIA Ha A3bIKaX HU3KOT'O YPOBHA U
BBICOKOT'O YPOBHEH;
— Y3. BOIOJHATH OTI3AKY ¥ TECTUPOBAHHUE MMPOTPaMMBI HAa YPOBHE MOTYJIS.
—  ¥Y6. OhopMiIsTh JOKYMEHTAIIMIO HA IIPOrPaMMHBIE CPE/ICTBA.
— V8. [IpuMeHATs HHCTPYMEHTAbHBIE CPECTBA OTJIAJKH MPOTPAMMHOTO 00ECTICUeHHS.

MarepuanbHoe o0ecnieyeHmne:

— MynpTUMenUiiHbBIE  CpeACTBa  XpaHEHHWs, MepeJaud M [PeICTaBICHHS
uHpopMaLnu.
3aganue:
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1 JlomxHbl OBITH pealM30BaHbl TPH TIOTOKA, KAKIBIH U3 KOTOPBIX OCYIIECTBISET
nepeaBIKeHNe COOCTBEHHOM HAANMCU IO IJIaBHOMY OKHy. Bce Hagmucu HOMKHBI 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 1BET (DOHA B CBOCH YaCTH OKHA.
1.3anycTuTh HECKOJIBKO 3a7jaHuil (HanpuMep, KOMaH[ IpocMoTpa (aiinos less), Bo3Bpalascs B
KOMAaHJIHYIO CTPOKY KomOuHanue knasum Ctrl-Z u u3y4uuts AeicTBIE KOMaH] ps, jobs, fg, bg,
kill, killall.

2.00ecneunTh CUHXPOHHU3ALMIO IPOLECCOB M IEpeady JaHHBIX MEXAy HUMHU Ha IpUMEpe
IBYX MPUIIOKEHUN «KIMEHT» U «CEpBEp», CO3/aB JBa IIpolecca (JBa UCIOIHAEMbIX (ailna) —
MPOIECC «KJIMEHT (TIEPBBIA CHOTHIEMBIN (aiiin) u mporecc «cepBep» (BTOPON UCIOTHIEMBbIH
¢aitn). C nomoubl0 MEXaHU3MOB MEXIIPOLIECCHOTO B3aMMOAEHUCTBUS O0ECIEYUTh Iepeaavy
nHpOpMAIMK OT «KJIMEHTa» K «cepBepy» M HaoOopor. B kaudecTBe THma mepenaBaeMoit
uHbOpMallUd MOXXHO HCIOJb30BaTh: JaHHbIE, BBOAMMBIE C KJIABUATYypbl; JIaHHBbIE,
CUHTHIBacMbIe U3 (haiia; NaHHbIC, TCHEPUPYEMBbIC CITYYailHBIM 00pa3oM U

T.IL.

3.00MeH JaHHBIMH MEXIYy IMPOLECCAMU «KJIMEHT»-«CEPBEP» OCYIIECTBUTH CIIEAYIOIIUM
obOpazoM:

®C WCIOJBb30BAHMEM TIPOTPAMMHBIX KaHAJOB (MMEHOBAaHHBIX JHOO HEMMEHOBAHHBIX, IIO
yKa3aHMIO MPEeroaaBaTeis);

C HCIIOJIb30BaHNEM (IO YKA3aHHIO MPETIOAaBATEINS) OJHOTO U3 MEPEUNCICHHBIX BAPHAHTOB:
epaznensemMas maMsATh (00s3aTeNIbHA CHHXPOHHW3AIUS IPOLECCOB, HANpPUMEpP C TOMOIIBIO
cemadopoB);

eouepe/Ib COOOICHUH.

1. Co3znath npuioxeHue, COCTOsAIIEE U3 ABYX MPOLIECCOB:
—TIEPBBIN MPOLIECC 3alMChIBAET TEKCTOBBIN (haiil U pacTpOBBIN PUCYHOK B Oydep oOMeHa;
—BTOPOM IpoIiecc CUNTHIBAaeT HH(popMalHio u3 6ydepa oOMeHa u 0ToOpaXxkaeT B OKHE
mporecca.
TexcroBblit ¢aitn u (aitn ¢ pacTpOBBIM PUCYHKOM B3SITh M3 NMPEABIIYIIUX Ja00paTOPHBIX
pabort
ITopsinok BbINOJIHEHUs padOThI

— CocTaBUTh MATEMaTHIECKYIO MOJIETh 3a/1a4H.

— BpiOpatb u 000cHOBaTh HanboJIee palMOHAIBHBIM METO/T PELLIEHUS 3a7auu;

— Pazpabotats anropuT™ IS pemIeHnus 3aa4u.

— Hanwmcats 1 0TIaAUTE TIPOTpaMMYy.
®opma npegocTaBjeHHs pe3ybTaTa

— bnok — cxema.
— Koxa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHUYECKOE COJep)KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
YMEHHUsI COPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTrpaMMoOl ydeOHBbIC 3aJaHUsl BHIITOJHEHBI,
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
IpoOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIE YMEHHs pabOThl C OCBOCHHBIM
MaTepraioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX IPOTrpPaMMOi
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oOyueHUs y4eOHBIX 3aJJaHUi BBHITIOJHEHO, HEKOTOPBIC W3 BBHIMOJTHEHHBIX 3aJaHUN COJAEpKaT
OIIIMOKU.

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

JladopaTopnoe 3ansatueNe 18. CereBoe nporpaMmmMupoBanne cokeToB. Peasn3anus
ApPXUTEKTYPbl KJIMEHT-cepBep Ha 0CHOBe uHTepdeiica cokeroB Windows Sockets API.
Hean pa6oThI:
—  Hayuutbhcs QopmupoBaTh anroputMmbl pa3pabOTKHM MPOTpaMMHBIX MOAYyJIEeH B
COOTBETCTBUH C TEXHUUYECKUM 3aJlaHUEM;
- PaBpa6aTBIBaTB nporpaMMHbBIC MOAYJIM B COOTBETCTBUU C TCXHUYCCKUM 3aJIaHNCM,
- Beinonnate OTJIAIKy IIPOrpaMMHBIX MoAayJen c HCIIOJIb30BAaHUEM
CIICHUAIM3UPOBAHHBIX ITPOTrpaMMHBIX CPECACTB,
—  BBINOAHATH TECTUPOBAHKE IPOrPAMMHBIX MOYJIEH;
—  OcymecTBiaTh peakTOPUHT U ONTUMU3AIMIO POTPAMMHOTO KOJIa;
Pa3pabarbiBaTh MOIyTM IPOTPAMMHOTO OOecTieueHus A1 MOOUIIBHBIX IIATHOPM.

Brinosinus padorty, Bl Oynere:
ymemop:
— ¥2. Co3znaBaTh nporpaMmy Io pa3pab0TaHHOMY aJIFOPUTMY KaK OTJCIbHbIA MOTYJIb.
—  V1.0cymecTBasTh pa3paboTKy KoJa MpOrpaMMHOTO 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 MPOrPAMMHOTO 00ECTICYEeHUSI.

MarepuanbHoe o0ecnieyeHue:
— MyneTuMenuiiHble  CpeACTBAa  XpaHEHUs, IMepeJayd M IPeICTABICHHS
uHpopMaLuu.
KparTkue Teopernueckue cBeieHUS:

N3yuuts:

- BO3MOKHOCTH peajiM3allii apXUTEKTyphl KIMEHT-CEpBEP Ha OCHOBE HHTepdeiica

cokeroB Windows Sockets AP,

- tunsl coketoB TCP/IP;

- OCHOBHbIe MeTOMUKM U APl-QpyHkunu s pa3paOOTKH CETEBBIX NPHIOKEHUH ¢

ucnonszoBanuem Winsock.

1. [TocTanoBka 3agaun

2.M3yunTh MeTOAWYECKHE yKa3zaHHs K JabopaTOpHO paboTe, MaTepuaibl JISKIUH WU
PEKOMEHIyEMYIO JIUTEPATYPY.

3.PazpaboTath KOHCOJNBHOE KIMEHT-CEPBEPHOE NPUIIOKEHHE, JIEMOHCTPUPYIOIIEe
B3aUMO/ICHICTBHE HA OCHOBE MMOTOKOBBIX COKETOB.

4.Pa3paboTath KOHCOJIBHOE KIIMEHT-CEPBEPHOE MPHIIOKEHHE, JIEMOHCTPHUpYIOIIEe
B3aMMO/ICIICTBHE HA OCHOBE JIEUTarpaMMHBIX COKETOB.

3ananmue 1.

Pazpaborars TCP-cepBep, co3maromuii COKeT, MPUBSA3BIBAIONINN €ro K JIoKanbHOMY IP-
aJpecy W IOPTY M MpOCIYLIMBAKOIIANA coennHeHUs KiaueHToB. Homep mopra m IP-agpec
BBOJIUTH C KJIaBUaTyphl. [P-agpec 3agaBaTh B JECATUYHO-TOYEUHON HOTAIIUH.

VYuecTs, uTo (yHKIHS aCCEPt BO3BpaIacT HOBBIN JECKPUIITOP COKETA, COOTBETCTBYIONTUI
MPUHATOMY KIMEHTCKOMY coeAuHeHuto. JIisi BceX MOCienyrolmux ornepauuid ¢ JaHHBIM
KJIIMEHTCKUM COCIMHEHUEM  JIOJDKEH MIPUMEHSIThCSI HOBBIH COKET. Ucxonueri
MPOCIYIIMBAIOIIUNA COKET MCHOJb3YyeTCs JIs MpUEMa JAPYTUX KIUEHTCKUX COCIMHEHHN U
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MIPOJOIDKACT HAXOAUTHCS B peKUMeE IpochymuBanus. [Ipy monyueHnn oT KJIMEeHTa 3ampoca 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 IPOBEPKY U 0OPAOOTKY OIINOOK.
HapucoBats 6510K-cXeMy cepBEepHON U KIMEHTCKON 4acTH IPOrPaMMBL.
3ananue 2.
Pa3zpaboraTh cepBepHOE MPUIOKEHHE, BBHIMOIHSIIONIEE MOJyYEeHUE TAHHBIX Yepe3 COKET
0e3 ycTaHoBIEHHs coequHeHus o npotokory UDP.
Pa3zpaboTaTh KIueHTCKOE MPHIIOKEHUE, BhIMOIHsomee ornpaBky 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 KIHMEHTCKON 4acTH IPOrPaMMBL.
2. HamucaTh nporpaMMHBIE KOJIBI
3. 3amycTUTh U OTIAAUTH IPOrPAMMY

BapuanTsl 3aganmii:

1) VYnanenusiii kanpKysstop (+,-,%,/);

2) Pabota ¢ MaccuBOM 4mceln (KOJMYECTBO IEMEHTOB B MAaCCHBE, IOJIyYCHHE 3HAUCHUS

3JIEMEHTa MaccuBa [0 HOMEpY, HalTH HOMEp 3JEMEHTa B MAacCUBE IO 3HAYCHMUIO,
YBEJIMYUTh 3HAUEHUS 3JIEMEHTOB Ha 33/1aHHOE YHCIIO);
IHopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BroiOpatb 1 060cHOBaTH HanboJIee pallMOHATBHBIN METOJI PEIICHUS 3a/1a4H;
— PazpaboTtarh anroput™ i peleHus 3aJauu.
— Hanwucarp u oTnaauTh Iporpammy.
dopma npegocTaBieHUs pe3yabTaTa
— biok — cxema.
— Konx nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUs c(pOPMUPOBaHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoOi yueOHbIE 3a7aHUsl BHIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHYECKOe COJepKaHUEe Kypca OCBOCHO MOJIHOCThIO, 6e3 mpobenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE MHPOTrPaMMOil
yueOHbI€ 3aJIJaHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUH BHITIOJIHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE COJEPKAHHE Kypca OCBOEHO YacTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpPaMMOii
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE M3 BBIIOJIHEHHBIX 3a/laHuil cojaepKar
OLIMOKH.

—«HeynoBieTBopuTenbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
HeoOXoIuMble YMEHHs He c(hOpMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aJaHusl COAepkKaT rpyobie
OLIMOKH.

JlabopaTopHoe 3ansiTHe. OCHOBHBIE METOAUKH /ISl Pa3pad0TKH CeTeBbIX NMPHJIOKEHUH C
ucnoJb3osanuem Winsock

ean padorsr:

— TpuoOpeTeHHe HABHIKOB pa3pabOTKH CETEBBIX MPHIOKEHUH C HCIIOIb30BAHHEM
Winsock.
Beinosnus patdory, Bel Oyaere:
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ymembn:

— V¥2. Co3nmaBarh mporpamMmy 10O pa3pabOTaHHOMY alTOPUTMY KakK OTICIbHBINA
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 HHCTPYMEHTAJIbHBIE CpPEICTBA OTJIAJKH  MPOTPAMMHOIO
obecrieueHusl.

MarepunanbHoe obecrnieyeHue:
— MynbTUMEIUITHBIE CPEICTBA  XpaHCHWs, TMepeJadd ¢ [PEICTaBICHHS
nH(popMaIuu.
3aganmuel:
Cospmaiite cuenapuit WMI, BbmonHsoOmMi 3anuck B (aiyl CBEIEHHH O KOJIWYECTBE
MIPOIIECCOPOB U CKOPOCTH Tporieccopa, o pazmepax KOllleit pa3nuuHbIX ypOBHEH.

3aganue:

Hcnonp3oBats kiaaccel - Win32_Processor, Win32_CacheMemory

Coznaiite cuenapuii WMI, BemonHsromui 3anuck B ¢aiia CBEICHHH O CKpUHCEHBEpE |
paspelieHuy YKpaHa, HAMMEHOBAHUE KJIABHATYPBI U KOJMYECTBO (PYHKIIMOHAIBHBIX KIIABMIIL.
Hcnons3oBath kiaccel - Knasuarypa (Win32_Keyboard), Mouutop (Win32_DesktopMonitor)

ITopsinok BeINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTHUECKYIO MOJIEb 331a4H.
— BriOpars 1 000cHOBaTh HauboJIee palMOHaIbHBIA METOJ] PELICHUS 3a/1a4H;
— Pa3paboTarph anroput™ Ass peleHus 3a1auu.
— Hanwucartp u oTnaauTe nporpammy.
®opma npeaocTaBIeHHs pe3yJabTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepun onenku:

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

—«XO0poI110» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, O3 MmpoOesoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HENOCTATOYHO, BCE IPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJHEHBI C OIINOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE COJIep>KaHHE Kypca OCBOEHO YacTUYHO, HO
po0esbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOUMble YMEHHs paboThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(HOPMHUPOBAHbBI, OOJBUIIMHCTBO MPEIYCMOTPEHHBIX MpPOrpaMMoi
o0y4yeHMs y4eOHBIX 3aJlaHHi BBIIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 3aJlaHUM cojepkaT
OLIMOKHU.

—«HeynoBiaeTBOpUTENBHO» - TEOPETHYECKOE COAEpP)KAHWE Kypca HE OCBOEHO,
HE00X0AMMBbIe YMEHUS He C(hOPMUPOBAHBI, BHIIOJHEHHBIE yUeOHbIE 3aJaHHsI CO/IepKaT rpyoOble
OLIMOKHU.

JlabopaTopHoe 3ansiTne Nel9. API-gpynkuun 1Jist pa3spad0oTKHU ceTeBbIX NPUJIOKEHUH ¢
ucnoJb3osanuemM Winsock
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Hean pa6oThI:

— TnpuoOpeTeHHe HaBBIKOB pa3pabOTKHU CETEBBIX MPHJIOKEHUH C HCIIOJIb30BAHUEM

Winsock.
BbinosinuB padory, Bel Oyaere:

ymemb:

— V2. CoznmaBarh MporpaMMy MO pa3pabOTaHHOMY alrOPUTMY KakK OTIEIbHBIN
MOJ1YJIb.

—  V1.OcymecTBisTh pa3paboTKy Koja 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
obecrieueHus.

MatepuajibHoe o0ecnieyeHue:
— MpynbTuMenuiiHble  CpeACTBAa  XpaHEHUs, INepefauyd U IPEJCTaBJICHUS
nHpopMaIuu.
IHopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BroiOpatb 1 060cHOBaTH HanboJIee pallMOHATIBHBIN METOJI PEIICHUS 3a/1a4H;
— Pa3paboTarh anropuT™ A5 pelieHus 3a1auu.
— Hanucarte u omyiaguTe nporpaMmy.
®opma npegocTaBjeHHs pe3ybTaTa
— biok — cxema.
— Koxa nporpammsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUs c(pOpPMUPOBaHBI, BCE MPEyCMOTPEHHbIE NMPOrpaMMoi yueOHbIE 3a7laHUsl BHITTOJIHEHHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCTHIO, 6e3 Mmpobenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE MHPOTrPaMMOil
yueOHBI€ 3a/1aHUs BBIMOJIHEHbI, HEKOTOPbIE BUbI 33JaHUI BBIIIOJHEHBI C OLINOKaMHU.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOUMble YMEHHs paboThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBUIMHCTBO MNPEIYCMOTPEHHBIX MHPOrpaMMOil
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

«HeynoBneTBOpUTENIbHOY» - TEOPETUUECKOE CO/IepKAHKNE Kypca HE OCBOEHO, HE0OXO/IMMbIe
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TPyObIe OMNOKH.
JlabopaTopHnoe 3ansitue Ne20. Pazpa0doTka cepBepHOro npu/jioKeHus, BbIOJTHAOLIET0
NoJIy4YeHHe JaHHBIX Yepe3 coKeT 0e3 YCTAaHOBJICHUs COeAUHEeHHs 1o nporokoay UDP
ean padorsr:
— TnpuoOpeTeHHe HaBBIKOB pPa3pabOTKU CEPBEPHOTO MPHIIOKEHHSI, BBINOIHSAIOIIETO
MOJIyYE€HUE JTaHHBIX 4Yepe3 COKET 0e3 yCTaHOBJEHHUS COEAMHEHUS MO MPOTOKOIY
UDP.
Boinosinus padorty, Bul Oynere:
ymemb:
— V¥2. Co3pmaBarh mporpamMmy MO pa3pabOTaHHOMY aJITOPUTMY KakK OTIETbHBINA
MOJTYJIb.
—  VY1.OcyuiecTBasaTh pa3paboTKy KOJAa MPOrpaMMHOIO MOJYNS Ha SI3bIKAX HU3KOTO
YPOBHS U BBICOKOTI'O YPOBHE;
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— Y3. BBINONHATH OTIAKY U TECTUPOBAHHE IPOrPaMMbI Ha YPOBHE MOIYJISL.
—  ¥Y6. OdopMiaATh JOKYMEHTAIIMIO Ha TIPOTPAMMHBIE CPEICTBA.
— V8. [IIpuMeHAT, UWHCTPYMEHTAJIbHBIE CpPEACTBA  OTIAAKH  MPOTrPAMMHOIO
o0ecrnieueHusl.
MarepunanbHoe obecrnieyeHue:
— MynpTUMEIUIHBIE CPENCTBa  XpaHEHHWs, TMepelayd M [PEACTaBJICHUS
nHpopMaIuu.

IHopsiiok BbINOJIHEHUS PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIEIIb 3a/1a4H.
— BriOpars u 060cHOBaTH HauboJIee paloHaIbHBIA METO]] PELICHHUS 3a/1a4H;
— PazpaboTtarh anroput™ Ui peiieHus 3a1auu.
— Hanucarp 1 oT1aauTe nporpammy.
dopma npenocraBiieHus pe3ybTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUUECKOE COJIEp’KaHUE Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOenos,
yMeHUs chOpMHUPOBaAHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMOi yueOHbIE 3aJjaHus BBIIIOJIHEHBI,
KaueCTBO UX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHIECKOe COAEpkKaHHEe Kypca OCBOEHO MOJIHOCTHIO, 6€3 MpoOesoB,
HEKOTOphle yMEHUS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
yaeOHBIC 3a/IJaHUS BHIMIOJTHCHBI, HEKOTOPBIC BUJIBI 33/ IaHUN BBITIOJTHEHBI C OITMOKAMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIepKAHUE Kypca OCBOEHO YacCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MarepuajioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMON
oOyueHUs: y4eOHBIX 3aJaHUl BBIMOJIHEHO, HEKOTOPHIE W3 BBIOJIHEHHBIX 3aJlaHUil colepiKar
OIITNOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COAECPKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINOIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT TpyOble OIINOKH.
JlabopaTopHnoe 3ansitue Ne21. PazpaboTrka npuiioskenus ¢ rpagpuueckuM nHTepdeiicom

Hean padoTbI:
— NpuUOoOpeTeHHE HaBBIKOB Pa3pabOTKH MPUIIOKEHUS ¢ TpadhuIecKUM HHTEpPEHCOM.
Beimosinus patdory, Bel Oyaere:

ymembp:

— V¥2. CozpgaBarh nporpamMmy MO pa3pabOTaHHOMY alrOPUTMYy KakK OTAEIbHBIN
MOJYJIb.

—  VY1.OcymecTBisaTh pa3pabOTKy KoJa MPOTPaMMHOTO MOIYJIS Ha S3BIKAX HU3KOTO
YPOBHS U BBICOKOTO YPOBHEH;

— V3. BBINOAHAT OTJIAJIKYy U TECTUPOBAHNE IPOIPaMMBbl Ha YPOBHE MOYJIS.

—  ¥V6. OdopmMiaATh JOKYMEHTAIMIO HAa IPOTPaMMHBIE CPECTBA.

— V8. [IlpumeHATP UHCTPYMEHTAIBHBIE CpPEACTBA OTIAAKUM  INPOTrPAaMMHOIO
o0ecreyeHusl.

MarepunanbHoe obecrnieyeHue:
— MyneTuMenuiiHbIE  CPEACTBA  XpaHEHWs, IMepeAadyd M IPEICTaBICHUS

nH(pOpMaLINH.
3aganue

Bce BO3MOKHOCTH BHUACOCHUCTEMBI KOMIIBIOTEPAa MOXKHO pEali30BaTh C IOMOIIBIO
Buneodpynknuii BIOS mnpepwsiBanus int 10h. IlpepsiBanme int 10h oOecrieunBaer: cMeHy
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BUJICOPEXKHUMA (TEKCTOBBIN MM TpagUuECKuil); BEIBOJ CUMBOJIBHOM U TEKCTOBOW MH(POPMALINY;
cMeHy mpu(TOB, HACTPONKY IIBETOBON MAIUTPHI, pabOTy ¢ rpadUyecKHUM H300paKEHUEM.
[IporpamMupoBanue BUACOCHCTEMBI ¢ MomoIibio cpeacts BIOS Gonee rpoMo3ako, 01HAKO
0oJbIIMe BO3MOXKHOCTM U BBICOKasi CKOPOCTh BbIBOJA OOYCHABIMBAIOT LIMPOKOE
MCIOJIB30BAHUE 3TOTO METOA B MPUKJIAJHBIX IPOrpaMMax.

B nannoii pabore paccmarpuBarotcs Gpynkiuu BIOS mis o0cimykuBaHUs BUIEOCUCTEMBI
KOMIIbIOTEpa, a Takke (QYHKIUM Ui paboTel ¢ KiaBuarypou. Ilepeumcnum QyHKIUH,
SIBJIAIOIIMECS IPEIMETOM PacCMOTPEHHUs B J1ab0paTopHOil padoTte.

Int 10h:

e ¢ynknus 00h - ycTaHOBKA BUICOPEIKUMA,
¢ynkuus 02h - ycraHoBKa MO3UIIUHN Kypcopa;
¢bysakus 03h - cuuThIBaHME MO3UIMU U pa3Mepa Kypcopa;
¢ynkuus 05h - ycraHoBKa BHICOCTPAHUIIBL;
¢dbyskus 06h (07h) - mHUIIEATI3AIUS WIK TPOKPYTKA OKHA BBEpX (BHU3);
¢ynaknus 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;
dbyukiwst OFh - monyduts pexum aucruies;
¢bynakus 1003h - nmepekitoueHne Ha3HaueHUs crapiiero Ourta Oaiita atpubyra:
MepIaHue/IPKOCTh,

e (¢yukuusa 13h - 3anKCh CTPOKM € 33JaHHBIM aTPUOYTOM B peXKHME TeJeTanIa.

Int 16h:

e (ynkuus 00h (10h) - ureHre cuMBOIIA C KIIABHATYPBI C OKHUIaHUEM;
e ¢ynkuusa 01h(11h)- mpoBepka Oydepa Ki1aBuaTypsl Ha HAIMYHE B HEM CUMBOJIA;
e (ynkuusa 02h (12h) - nomyuenue ¢uaros (paciiupeHHON) KIaBHaTypBbI.

2.3.2. lIpamoe nporpamMupoBaHue Buaeo0ydepa B TEKCTOBOM peKnMe

CoBpeMeHHbIE BHJICOKOHTPOJIJIEPHl MOJACP)KUBAIOT Pa3HOOOpa3HbIE 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 pekrMOB OCHOBHBIM MPU3HAKOM KilacCcU(UKaIUU
SBIISICTCA KOJMYECTBO OJJHOBPEMEHHO OTOOPa)KaeMbIX IIBETOB U, COOTBETCTBEHHO, KOJIMYECTBO
OUT BHUIEONAMATH, OTBOAMMOE HA KaXIYI0 TOUYKYy (MHUKCeN) Hu300pakeHus. Paznmuyaror
CIIEAYIOIINE THUIIBI TPahUIECKUX PEKUMOB:

MOHOXPOMHBIH (1-OuTHOE KOJMpOBaHuE);
16-uBernniiit EGA/VGA (4-6uTHOE KOIMPOBaHHE);
256-nBetHbIit SVGA (8-0MTHOE KOIMPOBaHHE);
HiColor (16-6utHoe koaupoBaHue);

- True Color (24-6utHoe / 32-0MTHOE KOAUPOBAHUE).

Bcé, uro n3o00pakeHO Ha MOHUTOpE - rpaduka, TEKCT - OJHOBPEMEHHO NMPHCYTCTBYET B
naMsTH, BCTPOEHHOM B Buaeoamantep. Jlig Toro yrtoObl U300pa)keHHE MOABUIOCH Ha
MOHHUTOPE, OHO JIOJKHO OBITH 3aITMCAHO B MaMATh BUC0AAAIITEPA.

Ha skpane otoGpakaercst BuaeoOydep, COOTBETCTBYIONINN aKTHBHOM cTpaHule. B
TEKCTOBBIX PeXHUMaXx JUIs H300paskeHus KaKA0ro CUMBOJIa 0TBOUTCS 2 Oaiita: Gaiit ¢ ASCII-
KOJIOM CUMBOJIa U OaiiT ¢ ero arpudyToM. BooO1ie npu ¢popmupoBannn nu300paxeHus
HEMOCPeACTBEHHO B BuAeo0ydepe, B 06xoxa nmporpamm DOS u BIOS, Bce ympasnsromue KOsl
ASCII TepsiroT cBOM yrpaBistomue GyHKIIMH U 0TOOPaKaIOTCs B BUE COOTBETCTBYIOIINX
cumBoIOB. CTpyKTypa Oaiita arpuOyToB npuBeneHa Ha puc. 2.1.
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Ieer cumaona
Apkocts cuMsona
M epranie cumBonallprocts § oHa

IOser dowa

Puc. 2.1.- Ctpykrypa Gaiita aTpubyTOB

U3 puc. 2.1 cnenyeT, 4TO KaXKIblii CHMBOJI MOKET IIPUHUMATH JIFOO0H 13 16 BO3MOXKHBIX
I[BETOB, OTPECIIIEMbIX COYCTaHNEM MIAAIMUX 4-X OuToB. buth 4-6 Gaiita aTpuOyTOB 3a/1al0T
uBeT ¢oHa TOJ JAaHHBIM cuMBOJIOM. llocneguuii OUT 7, B 3aBUCHMOCTH OT pEXHMA
BUJI€OalanTepa, ONpeaeseT U0 ApKocTh (hoHA MO JTaHHBIM CUMBOJIOM (TOrga (OH Takxke
MOKET IPUHUMATh 16 pa3HbIX LIBETOB), TMOO MeplaHue cuMBoa (ycranasinuaercss DOS no
YMOJIYaHHUIO).

[Tpu 3arpy3ke MalIMHbl yCTaHABIMBAETCS CTaHAapTHAsI NAIUTPa, KOJbI LIBETOB KOTOPOI
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, IIBET KOTOPOIo MO-IPEXKHEMY OIpeeNseTcss MIaJliM MoayoaiTom;

3HaueHue crapmiero mnoiyoaiita OCh - kpacHbli (OH THpU  MEpHAOIIEM CHMBOJIC.
[lepexmtouenue HazHaueHus Outa 7 ocymectBiserca noadynkuueid 03h ¢dynkuum 10h
IIpephIBaHUS int 10h.
Tabnuma 2.1 — Koapl IBETOB CTaHIAPTHOM MATUTPhI

Kon Lser Kon LBet

Oh YépHbIit 8h Cepprit

Ih Cunuit 9h Tony06oii

2h 3enéubrii 0Ah CanaToBbIit

3h bupro3oBsIit 0Bh CBeTno-0npro30BbIi

4h KpacHsrii 0Ch Po3oBbrit

5h ®duoneToBbIit 0Dh CBeTno-(p1oneToBbIi

6h Kopuunessrii OEh Keénrerii

7h Benbrit OFh Spko- Genbii

JIByx0alTOBBIE KO/l CUMBOJIOB 3alMCHIBAIOTCS B BUACOOY(Ep B TOM MOPSIIKE, 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
OMpeNesieTcss HEe YNpaBIAIOIMIMMU KOJAaMU BO3BpaTa KapeTKHM M IepeBoJa CTPOKH, a
pa3MeleHneM Koja B JPyroM Mecte BuaeoOydepa. BwauciauTh cMelieHue SUEHKU B
KoopauHaTax "crpoka-cronden" (row, clm) MoxHO Tak:

VidAddr= (row* 160) + (clm* 2)

[Ipu GonbuioM 00bEME BBHIBOAMMBIX JNaHHBIX, HH(POPMAIMOHHBIM Kaap (opMupyercs
3apaHee B Oydepe Mmoap30BaTelis, pacioiaralilerocsi B CeTMEHTE JAHHBIX MPOTPAMMBEI.

2.3.3. IlpepriBanne int 10h. Buneodpynkuuun BIOS
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®yuxkumusa 00h. YcranoBka Buaeopexuma (tabn. 2.2) Tekymied BUIACOCTPAHHIBI C
OYUCTKOM ASKpaHa (Ovlicmpas ouucmka skpauma peanuzyemcs Gyuxyuer 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 UCTIONIb3YIOTCS B TAHHOW (DYHKITUH.

@®yuxkuus 02h. YcraHoBka no3uuuu Kypcopa.

3amaét mMmoyoKEHHE Kypcopa Ha JKpaHe B TEKCTOBBIX KOOPAMHATAX, C KOTOPHIX B
nanpHelieM OyneT BbIBOAUTHCA TeKcT. OTcuéT HOMepa CTPOKM U CTojOma Benércs Ot
BEPXHETO JIeBOro yria. Kypcop MOXKHO yCTaHOBUTH Kak B TEKCTOBOM, TaK M B TpapHuecKOM
pexuMe, 0JHaKo, B rpaduueckoM pexxume Kypcop He BujeH. BIOS nonnepkuBaet 10 BOCbMU
HE3aBHCHMBIX KYpCOPOB - TI0 OJJHOMY Ha KaXIYIO CTpaHUILy (cM. Ta0u. 2.2) HE3aBUCUMO OT
TOro, Kakas cTpaHuma seisercs akTuBHOH. DyHkmmio 02h BIOS MOXXHO HCIOJIB30BaTh B
KoMOuHarwu ¢ pyHkuusmu DOS anst opraHu3ayy BEIBOAA Ha SKpaH.

Bezos: AH = 02h; BH = nomep crpanunsl (0,1,...7), o0ob1uno 0; DH = ctpoka; DL =
cronober.

Peructpet AX, BP, SI u DI — He ucnonp3yroTcs B 1aHHOM (YHKIIHH.

®ynknusa 03h. CuuteiBaHuE TO3UIIMU U pa3Mepa Kypcopa.

BosBparaer Tekyiue KOOpIUHATBI COCTOSHUSI Kypcopa Ha BBIOPaHHOHN CTpaHHIE. JTO
Na€T BO3MOXHOCTb BPEMEHHO MEpeuTH g padoThl Ha JAPYyroe MECTO B3KpaHa, a 3aTeM
BepHyThCst Ha crapoe Mecto. Dynkiuio 03h BIOS MOXHO HCIOIb30BaTh B KOMOWHALIMHU C
¢bynkuusmu DOS 1 opranu3aiiy BEIBOJIA HA DKpaH.

Bri3os: AH = 03h, BH = nomep crpanunsi (0,1,...7), 06bruano 0.

Bozspar: DH, DL = cTpoka u cronben tekymei no3uuuu kypcopa, CH, CL = nepBas u
MOCIIEAHSS CTPOKU Pa3BEPTKU Kypcopa — pa3Mep Kypcopa.

Peructpet AX, BP, SI u DI — He ucnone3ytorcsi B JaHHON (yHKIIUH.

@Oy 08h. UYrenne cumBona u arpulyra B TeKylled NO3MIMU Kypcopa Ha
BBIOPAHHOW CTpaHUIIE.

Br13oB: AH = 08h, (yeem) BH = nomep ctpanutsl (0,...,7), 06b14no 0.

Bosspar: AH = arpubyt cumBoina, AL = ASCII-x00 cumBona.

Peructpsl BP, SI u D — He ucnionb3ytoTcst B JaHHON (yHKIUH.

®yukuusa 09h. 3anucs cuMBoOIIa ¢ 33JaHHBIM aTPUOYTOM Ha SKpaH B MO3ZUITUIO Kypcopa.
JlelicTByeT Kak B TpauueckoM, Tak M B TEKCTOBOM pexumMax. B rpaduueckom pexume
CHUMBOJIbI HE JTOJKHBI IEPEXO/IUTH Ha CIEAYIOUIYIO CTPOKY. Bce koowl 6 AL paccmampusaiomces
KaK CUMBO/IbHble U He YNpasusiom noaodceHuem Kypcopa. Ilocne 6vigooa cumeona Kypcop
cmewaemes Kk caedyroweti nosuyuu @yuxyueti 02h. KodPphuuueHT MOBTOPEHHS MO3BOJISIET
BBIBOJMTh CTPOKM OJMHAKOBBIX CHMBOJIOB. B TEKCTOBOM pEXHME CHMBOJ BBIBOAMUTCS C
ykazaHHbIM B BL arpubyrom. B rpaduueckom - comepxkumoe BL Biuser Tonbko Ha IBET
CHMBOJIa, HO He Ha QoH noa HuM. ['paduueckoe n3obpaskeHue 1MoL 3HAKOMECTOM 3aTHPACTCH.

Brzos: AH =09h, AL = ASCII-x00 cuMBoOIa,

BL — arpuOyT cuMBoOIa (TEKCTOBBIA PEXHMM) WIN TOJBKO I[BET CUMBOJIA (rpaduuecKkuit
PEXUM),

BH = nomep ctpanuisl (0,1,...7), CX= k03pPUIHEHT 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 Tpa)M4ecKoM, TaK U B TEKCTOBOM peknMax. CHMBOJI TPHHAMAET
aTpuOyT, yCTAaHOBJICHHBIHN paHee s 3Toil nozutun. Bee ASCII-koowi 6 AL paccmampusaromes
KaK CUMBONbHbIE U He YNpassaom NOLodCeHuem Kypcopa (makoce kak u 8 ¢yuxkyuu 09h).
Ilocne svi600a cumsona Kypcop cmewaemces K cieoyroueti nozuyuu gynxyueti 02h.

Br1zoB: AH = 04h, AL = ASCII-x00 cuMBoOIIa,

BH = nomep crpanunpsi (0,1,...7), CX = k03¢ dUIHEHT TOBTOPCHUSL.
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Peructpst AX, BP, SI u DI — He ucnomnp3ytorcs B JaHHOW (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 aKTUBHOM CTPAaHMUIIBI.

Peructper BP, SI u DI — He ucnonb3yroTcs B JaHHON ()YHKIIUH.

IIpumep. [Iporenypa ycTaHOBKH MO3UIIUU Kypcopa Ha TEKYIIEH CTPaHHUIIC.

Bxoxa: dh = ctpoka (0 - 25), dl = cron6er (0 - 79)

Proc SetCursor

;COXpaHUTh PErUCTPHI (IO HEOOXOAMMOCTH )

Mov ah,0Fh

Int 10h

Mov ah,02h

Int 10h

;BOCCTAHOBHTH PETHCTPHI

Endp SetCursor

®ynkuus 10h. [Moadyukuus 03h. [epexmntoyenue 6ura "Mepiianue/sprocTs.

Omnpenensier Ha3HAUCHHUE cTapIiero oura 7 arpulOyTa CUMBOJIA: MEpIIAHKE CUMBOJIA WIIH
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 CTpOKKM CUMBOJIOB C 3aJIaHHBIMH aTPUOyTaMH.

3anuchIBaeT CTPOKY B TEKYIIyIO CTpaHUIly BHUacoOydepa, HauWHas C YKa3aHHOU
no3unuu. Koasr ASCII: 07h - 3Bonok, 08h - mar naszan, OAh - mepeBox crpoku, 0Dh - Bo3Bpar
KapeTKH, paCCMATPUBAIOTCS KaK YIPABJISIONINE, OCTATLHBIC - 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 Kypcopa, HAUMHAETCS ¢ M3HAYAIBHO YCTAHOBIIEHHOM MO3UIINN);

2. - ommyaercs oT pexknma 0 TeM, 4To MoCIIe 3auCH Kypcop OCTaETCs B KOHIIE CTPOKH;

3. - CTpOKa COJIEP>KUT MOTEPEMEHHO KOAbI CUMBOJIOB M aTPHOYTOB (T.€. KaXKABIH CUMBOII
ormuckiBaetcs 2 6alitamu — ASClI-xodom u aTpubyTom), mociie 3ammucu Kypcop
MIPUHUMAET UCXOHOE TIOJI0KEHUE;

4. - oTauyaeTcs OT pekuma 2 TeM, YTO 110 OKOHYAHHUH BBIBOJIA KYPCOP OCTAETCS B KOHIIE
CTPOKH.

BH = nomep crpanuusi (0,1,.. .7), BL = arpubyt ans pexxumon 0 u 1,

CX - n1MHa CUMBOJIBHOM CTPOKHM (B JJIMHY BXOJST TOJIBKO KOJbI CHMBOJIOB, HO HE OaiThI
aTpuOyTOB),

DX = DH.DL — xoopnuHathl Kypcopa (CTpoka, CTOJIOEI]) B MCXOIHOM TOYKE BBIBOJA
CTPOKH Ha 3KpaHe,

ES:BP = anpec Hayasia CTpOKH B TaMSATH.

IIpumep nporpaMMbl HHAMBHIYAJIBHOTO 3aIaHUS.

HapucoBath npsMOYToJIbHUK 3€JEHOTO 1IBETa B IIOOOM MeCTe SKpaHa

.model small

.stack

100h

VGA_mode equ 13h ; 320x200 256 uBeTHbII rpaduyuecKkuii pexxum

color equ 2 ; BET 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 ; moyio’keHne HUKHETO JIEBOTO yrila NpsSMOYr-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 IPUIOKEHHS
mov ah,1 ; npu HakaTuK 000 KITaBUILIH
int 16h ; Be30B 16h mpepeiBanus BIOS, onpeneneHus
JjZ anykey ; HaM4Ks BBEJICHHOTO CHMBOJIA
int 21h
end start ; 3aBepiieHe mporpaMmbl
2.4. BapuaHThl MHHAUBUAYAJBHOIO 32 JaHHS:
1. PazpaboraTh mporpamMmy pUCOBAaHHUS 3€JIEHOTO TPEYrojbHHKA B JIOOOM MecTe
JKpaHa.
2. Paspabotarh mporpamMmy pHUCOBaHHS KPAaCHOTO MPSMOYTOJIBHOTO TPEYTrOJIbHUKA
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.
Pazpabotare nporpaMmy prcoBaHMs KeEITOrO KBajpaTa B IEHTPE SKPaHa.
Pazpabotars nporpaMmy prcoBaHHs 0enoii Tpaneuu B JI000M MECTE IKpaHa.

ISR o
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7. PazpaboTarh mporpamMmy pHUCOBaHHS CHHETO MapajuiesiorpaMMa B JIIOOOM MecTe
JKpaHa.
8. Paspaborare mporpammy puUCOBaHMS JIBYX JIOOBIX OYKB pycckoro andaBura B
JF000M MecTe IKpaHa.
Paspaborark nporpammy prCOBaHHUS KPACHOTO 3aKPAIICHHOIO KBaparTa B [IEHTPE IKpaHa.

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHUYECKYIO MOJIENb 33Jauu.
— BriOpatb 1 060cHOBaTE HanboJIee PallMOHATIBHBIN METOJI PEIICHUS 3a/1a4H;
— Pa3paboTarh anropuT™ A peiieHus 3a1auu.
— Hanucarte u omyiaguTe nporpaMmy.
®opMa npeaocTaBIeHHUA pe3yabTaTa
— bnok — cxema.
— Koa nporpammsi.
Kpurepum ouenkmu:

«OTINYHO» - TEOPETHUUECKOE COJIEp’KaHUE Kypca OCBOEHO IOJHOCTHIO, 0e3 MpoOenos,
yMeHUs cpOPMUPOBAHBI, BCE MPELyCMOTPEHHbIE MPOrpaMMoili yueOHbIE 3aJJaHUs BBINOIHEHHBI,
KAaueCTBO HX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0po1Io» - TEOPETUUECKOE COJepKaHUE Kypca OCBOCHO HOJHOCThIO, 6€3 ImpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE HPOTrpaMMOil
y4eOHbIe 3a/JaHHsI BBITIOTHEHBI, HEKOTOPHIC BUIBI 33/IaHUH BBITIOIHEHBI C OIIMOKaAMHU.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp)KaHHE Kypca OCBOEHO YaCTHYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOUMble YMEHHsI pabOThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33aJaHUN coleprKat
OIHOKH.

«HeynoBneTBOpUTENIbHO» - TEOPETUUECKOE CO/IEpKAHUE Kypca HE OCBOEHO, HEOOXO0/IMMBbIe
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT IpyOble OMIMOKH.
JlabopaTopHoe 3ansitue Ne22. Pazpa0doTka My IbTHMEANHHOT0 NPHUJI0KEHUS

Hean padoTbI:
- HpI/I06p6TeHI/Ie HAaBBIKOB BBIITOJIHCHUA onepaum}i B pa3JIMYHbIX CUCTEMAX CHUCIICHUA.
Boinosinus padorty, Bel Oynere:
ymemb:
— V2. Co3gaBatrh nporpamMmy 1o pa3zpadOTaHHOMY aITOPUTMY KaK OTAEIbHBIN MOIYJIb.

—  VY1.0cymecTBasaTh pa3padoTKy KoJa IpOrpaMMHOIO MOJIYJIS Ha SI3bIKaX HU3KOI'O YPOBHS U
BBICOKOT'O YPOBHEH;

— Y3, BeIIOJHATH OTIaAKY ¥ TECTUPOBAHUE NTPOrPaMMBbl HA YPOBHE MOTYJIS.
— V6. ObopMiATh JOKYMEHTALMIO Ha TPOTPaMMHBIE CPEJICTBA.
— V8. [IpuMeHsTh HHCTPYMEHTAIBHBIE CPENICTBA OTIAJKH IPOrPAMMHOTO 00ECTICYEHHSI.

MarepunanbHoe obecrnieyeHue:
— MyneTuMenuiiHbIe  CPEACTBA  XPAaHEHWs, Iepeladyd W MPEJCTaBICHUS

nH(pOpMaLIHU.
3ananue

HpOPpaMMBI, KOTOPLIC ITO3BOJIAKOT 06T>CIII/IHI/ITB OTACJIbHBIC KYCOUKM B CIAHUHOC
3aKOHYCHHOC L CJI0€ MYJIIBTUMEANA-TIPHUIIOKCHUC, MOKXHO YCJIIOBHO PasACiIuTb Ha TPU I'PYIIIIBIL:

CIELUANN3UPOBAHHBIE  MPOTPaMMBI,  IpelHa3HAuYeHHbIE Ui OBICTpOM
IIOATOTOBKH ONPEJCIICHHBIX TUIIOB MYJIbTUMEANA-TIPUIIOKCHU;
aBTOPCKHE MHCTPYMEHTAJIbHBIEC CPEACTBA MYJIBTUMEINA;
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A3BIKU IIPOrPaMMUPOBAHUSL.

I'panuna Mexay 3TUMH TpeMs TUIIAMU IPOTrpaMM IIOCTEIIEHHO Pa3MbIBAETCs, HO BCE XKE
JOCTaTOYHO 3aMeTHa. {1 co3maHus mpe3eHTauuil 1 myoaukanuii B MIHTepHET UCTIONb3yeTcs
nepeas rpynna mporpamm. /Jlius pa3paboTku ApyruxX BHUAOB MyJbTUMEIUA IPOIYKTOB
BO3MOJKHBI BTOPO! Y TPETUI BapUAHTHI.

ABTOpPCKHE HHCTPYMEHTAJIbHBIE CPEACTBA MYJIBTHMEAHA 3aHUMAIOT MECTO MEXAY
IIporpaMMaMu MYJIbTHUMEIUA-TIPE3EHTALUN U SA3bIKAaMU IpPOrpaMMHUpOBaHus. [leneHue mMexay
[porpaMMaMy MYJIbTUMEAUA-TIPE3CHTAUUNA U aBTOPCKUMHM HHCTPYMEHTAIbHBIMH CPEICTBAMHU
JOCTaTOYHO ycloBHOE. B 00mieM, MOXKHO cKa3aTh, YTO MEPBbIE OPUEHTHPOBAHBI B OCHOBHOM Ha
nepenavdy uHGOpMaluy B OJHOM HalpaBlieHUH (OT KOMIIbIOTEPA K MOJIb30BATENI0), a BTOPhIE
CIly’)KaT JJIsl CO3[laHUsl NPOTrPaMMHBIX IPOJYKTOB C BBICOKOW CTENEHBIO B3aMMOAECHCTBUS C
10JIb30BATEJIEM.

Hcnonbs3oBanne aBTOPCKUX CPEIACTB JIa€T HSKOHOMHUIO CpPEICTB M BPEMEHHU, HO
¢ dekTuBHOCT, PabOTHl mporpammbl  Oyner Hike. IIporpammupoBanue —  Oonee
JOPOTOCTOSIIIIUN U TPYAOEMKUU MyTh, HO OH JaeT 0OJIbIlle BO3MOXHOCTEH pean3aluu UJeu
aBTOpa. ABTOPCKHE CUCTEMBI MIPEAIaraoT cpeay mporpaMMUPOBAHMS Ha SI3bIKE CIICHAPUEB IS
pa3paboTKH MOJIb30BATEIBCKOT0 HHTEpQeiica. OT HACTOSIIUX SA3BIKOB MPOTPAMMHUPOBAHUS UX
OTJIMYAIOT OTpaHHYEHHBIE BO3MOXXKHOCTH. BMmecTe ¢ Tem, B mocienHee BpeMs MOSIBUIOCH
JOCTaTOYHO MHOTO CHCTEM, B KOTOPBIX IMpPOrpaMMUpOBaHUE, NYCTh JaXKe€ Ha
CHEIHATM3UPOBAHHOM, HO BCE XK€ S3bIKE MPOTrPaMMHPOBAHUS, HE SBISETCS 00s3aTENbHBIM, a
CIIYXUT JOTIOJITHEHHEM K BO3MOXXHOCTAM WIPOrpaMM CO3JaTh MPUJIOKEHHUE Ha HKpaHe
KOMITbIoTepa. TakKuMU BO3MOKHOCTSIMU 00J1a/1al0T U COBPEMEHHBIE S3bIKH TPOTrPAMMUPOBAHMS,
B HUX JI0OABJISIIOTCA pa3jUYHbIe MacTepa Uisi ObICTPOro CO3JaHUsl MPUIIOKEHHM, B 3a1ady
KOTOPBIX BXOJUT MOCTPOCHHE HUCXOJHOTO TEKCTa MPOrpaMMBbl Ha SI3bIKE MPOrPaMMHUPOBAHUS
MOCJIe BBOJIA MOJIH30BaTENIEM UCXOIHON MH(GOPMAITUU O BHEIIIHEM BHUJIE MPUIIOKECHHUSI.

Takum ob6pa3om, 3aj1ada BbIOOpa HEOOXOAMMOIO CpelcTBa pa3pabOTKH MyJIbTHMEaNA-
MPWJIOXKEHUS HE TaK IPOCTa, KaK Ka)KETCS Ha NEpPBbIN B3IVIAJ, U YHUBEPCAJIBHOTO PEIICHHUS,
TOJHOTO Ha BCE Cllydan KU3HU, HE NMEET.

Jist pa3paboTKu MyJIbTUMEIUA-TIPOIYKTa HEOOXOIUM Ha0Op TEXHUYECKHX CPEJCTB,
COOTBETCTBYIOIINH HEOONBIIION MyTbTUMEINA-CTYANH, B TOM YHUCIIE:

MYJIbTUMEIUNHBIN KOMIIBIOTED;

[[BETHON CKaHep, Jyyllle MJIAHIIETHbIM, 1 HE00X0AUMoOe sl CKaHUPOBAHMS
M300pakeHUI MPOrpaMMHOE 00ECTICUCHNUE;

3aMUCHIBAIOIIMN HAKOIIUTENb HA KOMITAKT-AUCKaX;

BUJIEOIIaTa 111 OLIM(PPOBKU BUEO (€CIIU €€ HET, 3aIUCh U OLIM(PPOBKY MOKHO
3aKa3arh).

ITopsinok BbINOJIHEHHS Pa0OTHI

— CocraBUTh MaTEMaTHYECKYIO MOJIEb 33a4H.
Bri6path 1 060cHOBaTH HanboJIee pallMOHAIBHBIN METO/1 PEeIIeHUs 3a/1auH;

— PazpaboTtarh anroput™ Ui pemeHus 3aJauu.

— Hanwucartps 1 oTnaauTh mporpaMmy.
dopma npeaocTaBICHUA pPe3yabTaTa

— bnok — cxema.

— Koxa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,

yYMEHHUs1 CPOPMHUPOBAHBI, BCE NMPEAYCMOTPEHHBIE MPOrpaMMoOi yueOHbIE 3aJjaHUsl BBIIIOJIHEHBI,
KAaueCTBO HX BBIIOJIHEHHUS OLIECHEHO BBICOKO.
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—«XO0poIIo» - TEOPETUIECKOE COACpXKaHUE Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOeroB,
HEKOTOphle yMEHHsS C(HOPMUPOBAHBI HENOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoin
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IbI 33/IAaHUH BBIMOJIHEHEI C OIINOKAMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOyueHusi y4eOHBIX 3aJlaHUM BBIMOJHEHO, HEKOTOpBIE M3 BBIMOJIHEHHBIX 3aJaHUN cojaepkKar
OIIHUOKHU.

«HeynoBneTBOpUTENBHOY» - TEOPETUUECKOE CO/IepKAHKIE Kypca He OCBOEHO,

HE0OX0IMMBbIC YMEHHSI He CHOPMUPOBAHEI, BHITIOJIHEHHBIC YUSOHBIC 3aJaHUS COJICPIKAT
rpyOBI€ OITHOKH.
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