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1 BBeaenue

Lenpro QuCHUIUIMHBI «APXUTEKTYpa BBIYHUCIUTEIBHBIX CHCTEM,
anmapaTHOE W TIPOrpaMMHOE O0OecredeHHe» SBIAeTCsS (OPMUPOBAHUE Y
CTyZ#eHTa MpPO(ECCHOHANBHBIX 3HAaHMH [0 TEOPETHYECKHM OCHOBaM
MOCTPOCHUA apXuTekKTypsl OBM w® cucteM, HX CTPYKTYpHOH W
(yHKIIMOHATEHON OpTaHM3aINH, MIPOTrPaMMHOMY obecIieueHuIo,
3¢ (EKTHBHOCTH U TIEPCIIEKTHBAM Pa3BUTHSL.

3agaun U3ydEeHUs JUCIUIIIHHBL

1) V3ydeHue mNPHUHIMIIOB IOCTPOCHUS, (DYHKUMOHHPOBAHMUS U
BHYTPEHHEH apXUTEKTYpPhl BBIYMCIMTEIBHBIX CHCTEM, (PYHKIMOHAIBLHOCThH
BCCX COCTAaBHBIX KOMIIOHCHTOB U MCXaHHU3MBbI UX B3aHMOﬂeﬁCTBHH.

2) OBnageBaHue HaBBIKOM BbIOOpa paloHaIbHBIX
WHQOPMALMOHHBIX ~ CHCTEM W HMH(POPMAIMOHHO-KOMMYHHKAaTUBHBIX
TEXHOJIOTUI pelieHus JJis YIIpaBIeHUs OU3HECOM.



2 MeToauyeckue YKa3aHusl 110 MPOBeIeHUI0
J1a00paTOPHBIX padoT

2.1 JIabopaTopHasi padora «3yuyeHue CTPYKTypbI
NporpamMmbl Ha accemoiepe»

Hean paéoTbl

Llesnpto qaHHOM pabOTHI SIBISIETCS W3YYCHHE CTPYKTYPHI IPOrPaMMBbI
Ha acceMOlepe, HCIIOJb30BAHHE PAa3JIMYHBIX AUPEKTHB CETMEHTAlMU H
CO3/IaHKe TPUMHUTUBHBIX porpamm, tumna «Hello Wordy.

®dopma npoBeeHU
BrimonHeHe MHANBHUAYAIBHOTO 3aTaHHS.

®DopMa 0THYETHOCTH
3anra nporpaMMHOrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyecKkue 0CHOBBI

Cmpyxmypa npocpammul na accembiepe

IMporpamma Ha accemOiiepe mpencTaBisieT COOOHW COBOKYITHOCTb
OJIOKOB TaMSTH, HA3bIBAEMBIX CETMEHTaMH mamsATH. [Iporpamma MoxkeT
COCTOSITh M3 OJTHOTO HMJIM HECKOJNBKHX TaKHX OJOKOB-CETMEHTOB. KakImprid
CEerMEHT COJCPKUT COBOKYITHOCTh TIPSIJIOKCHHUN S3bIKa, KaKIOe U3
KOTOPBIX 3aHUMAET OTACIBHYIO CTPOKY KOJa TPOTPaMMEI.

[pemmoxxenus accembiepa OBIBAIOT YETHIPEX THUIIOB:

- KOMaHObl WU UHCMPYKyuu,  TpPEACTAaBISIOLIME  CcOOOM
CHUMBOJIMYECCKHUE AaHAJIOTU MAaAUIMHHBIX KOMAaH. B Mpouecce TpaHCIAIUN
WHCTPYKIIMK acceMmObiepa MpeoOpasyroTcss B COOTBETCTBYIOIIME KOMAH/IBI
CHCTEMbI KOMaH 1 MHKPOIIPOLIECCOpa;

- maxpokomanovl — odopmisieMble  ONpeAesieHHBIM  00pa3om
NPEIIOKCHUA TEKCTA IMPOTpaMMBbl, 3aMCIIACMBIC BO BPEMSA TPAHCIIAIIAN
JIPYTUMH TIPEI0KCHUSIMI,

- Oupexmusbl, IBISIONUCCS YKa3aHUEM TPAHCIATOPY acceMOliepa Ha
BEIMIOJTHEHHE HEKOTOPHIX JCWCTBUA. Y JUPEKTHB HET aHAJIOTOB B
MAaIIMHHOM TIPE/ICTABIICHUH;

- CMpOKU KOMMeHmapues, COJACPKAIIUE IOObIC CHMBOIBL, B TOM
yuciae W OykBbl pycckoro aindaButa. KoMMeHTapuu HrHOPHPYIOTCS
TPAHCIISITOPOM.

Cunmaxcuc accembaepa



[pemmosxeHus, COCTABIIONINE MPOTPAMMY, MOTYT TIPEACTaBIATH
co00i CHHTaKCHYECKYI0 KOHCTPYKIHIO, COOTBETCTBYIOIIYI0 KOMAaHJE,
MaKpOKOMaHJe, IUPEKTHBE WIH KOMMEHTapuio. Jlmg Toro dToOBI
TPAHCITOP acceMOepa MOT pacIo3HaTh UX, OHU JOJDKHBI (HOPMHUPOBATHCS
IO OTIPE/ICIICHHBIM CHHTAKCHYECKUM ITIPABHIIAM.

dopmar npemoxeHuit accembiepa:

Omneparop TUPEKTUBBI [;TEKCT KOMMEHTAPHS |

Omnepatop KOMaHbI [;TEKCT KOMMEHTapHsl |

Omnepatrop MakpOKOMAaH/IBI [; TEKCT KOMMEHTapHsI |

dopmaT TUPEKTUB:
[Mms] mupextuBa [onepannl...onepanaN][;koMMeHTapuii]

dopmar KOMaHA 1 MaKpPOKOMaH]T
[Ums metku:] KOII [omreparal .. .omeparaN |[;koMMeHTapwii]

31ech:

- uMsA MemKu — WIOCHTU(PHUKATOP, 3HAYCHHEM KOTOPOTO SIBIACTCS
ajipec MmepBoro 0aiTa TOTO MPEIUIOKEHUS] UCXOJHOTO TEKCTa IPOrPaMMBl,
KOTOpOE€ OH 0003HaYaeT;

- uMsi — UACHTH(PHUKATOpP, OTIHYAIOIIAN JaHHYIO IHUPEKTHBY OT
JNPYTUX OJTHOUMEHHBIX JUPCKTHB;

- k00 onepayuu (KOIl) u oOupexmueéa — 5TO MHEMOHUYECKUE
0003HaYCHHS COOTBETCTBYIOMIECH MAIIMHHON KOMaHIbI, MAKPOKOMAHTbI MITH
TUPEKTUBBI TPAHCIATOPA;

- onepauobl — YaCTH KOMaHIBl, MaKPOKOMAaHIBl WM JHPCKTHBEI
acceMOiiepa, o0O3HAdYarOImKMe OOBEKTHI, HAJ KOTOPHIMH IPOU3BOMISATCS
neiictBus.  OmepaHabl  acceMOyiepa  ONMUCHIBAIOTCS  BBIPQKCHUSMH  C
YHCIOBBIMHA U TEKCTOBBIMHA KOHCTAaHTAMH, METKAMH M HICHTU(DUKATOPAMHU
[EPEMEHHBIX C HCIOJIb30BAHMEM 3HAKOB OIEPalMii M  HEKOTOPBIX
3ape3epBUPOBAHHBIX CIIOB.

JIONyCTUMBIMH CHMBOJIAMH TPY HAIMCAHWH TEKCTa IPOrpaMM
SIBJISTFOTCSL:

- Bce natmHCKHe OykBbl: A-Z, a-z. Ilpm »>TOM 3ariaBHBIE |
CTPOYHBIC OYKBBI CYMTAIOTCS SKBUBAJICHTHBIMH,

- ¢pst ot 0 10 9;

-3maku?, @, 9, , &;

- pasgemurenu , . [J () <>{}+/*% """ ?2\=#",
Ipennoxenust  accembiiepa  QOpPMHpPYIOTCS U3 JeKceM,
MPEICTABIISFOLINX coboii CHHTAKCHYECKH Hepas/enuMble



MIOCIJIEI0BATENILHOCTH JOIYCTUMBIX CHMBOJIOB SI3bIKA, MMEIOIINE CMBICI IS
TpaHCIATOpA.

Jlexcemamu SBISAIOTCA:

- uoenmugpukamopsbl ~ —  TOCIEAOBATEIPHOCTH  JIOITyCTHMBIX
CHMBOJIOB, HCHOJB3YIOIIMECS JUIi OOO3HAYECHUS] TaKMX OOBEKTOB
MIPOTPaMMBbl, KaK KOZIBI ONEpaluii, UMEHa NMEPEMEHHBIX M Ha3BaHUS METOK.
[MpaBuno 3anucu  HMAGHTH(QUKATOPOB 3aKIIOYAaeTCS B  CIEIYIOLIEM:
UACHTU(HUKATOP MOXKET COCTOSITh U3 OJTHOTO MJIM HECKOJBKHX CHMBOJIOB. B
KayecTBe CHMBOJIOB MOYXHO HCIIOJIb30BaTh OYKBBI JIATHHCKOTO andasura,
uuQpsl ¥ HEKOTOPBIE CIIEUaNbHble 3HakU — , ?, $, @. Unentudukarop He
MOXET Ha4YMHAThCSA CHUMBOJIOM IMGphl. JlnuHa uaeHTH(HUKATOpPa MOMKET
OBITh /10 255 CUMBOJIOB, XOTS TPAHCIISATOP BOCIPHHUMAET JIMIIb NEpBbIe 32,
a OCTaJbHBIE — WrHOpUpYeT. PerymmpoBaTp [IIMHY BO3MOXHBIX
HACHTH(HUKATOPOB MOXKHO C HCIIOJIB30BAHHEM OIIIMH KOMAaHIHOW CTPOKH
mv. Kpome 3T0ro0, cymiecTByeT BO3MOXKHOCTh yKa3aTh TPaHCISATOPY Ha TO,
4TOOBI OH pa3iuyall MPONUCHBIE U CTPOYHBIE OYKBBI TNOO UTHOPUPOBAT MX
pasnuuue (4To W JeNaeTcss 10 yMON4YaHuio). s 3TOro NpHMEHSIOTCS
omiK KOMaHHo# ctpoku /mu, /ml, /mx;

- Yenouku  CuM60108  —  TIOCIEIOBATENBHOCTH  CHMBOJIOB,
3aKJIFOYCHHBIE B OJIMHAPHBIE WJIN JIBOWHBIE KABbIUKH;

- yenvle Yucia B OJHOW U3 CIEAYIOIIMX CHUCTEM CUHCICHUS:
dsouunol, decamuunou, wecmuaoyamepuynot. OTOXIECTBICHUE YUCENT
Ipy  3alkcd WX B IporpaMmax Ha accemOiepe NpOM3BOAUTCS IO
OTIpEIETICHHBIM ITPAaBUIIAM:

- JlecATHYHBIE YHCAA HE TPEeOYIOT AJSI CBOETO OTOK/IECTBICHHS
yKa3aHUsS KaKUX-JIN0O TOTIOTHUTEIFHBIX CHMBOJIOB, HarpumMep 25 wim 139.

- JInst OTOXKIECTBIICHHS B HCXOIHOM TEKCTE IPOrPaMMBbl ABOMYHBIX
qHcea HEOOXOAMMO IOCie 3alicH HyJNeH W EIUHUI], BXOJSIIMX B HX
COCTaB, OCTaBUTh JaTuHCKoe “b”, Hanpumep 10010101b.

- lecTHaanaTepuYHbIe YHUCJIA UMEIOT OOJIbIIE YCIOBHOCTEH MpH
CBOEH 3aITUCH:

- Bo-nepsbix, ouu cocrosar w3 1udp 0.9, CTpouHBIX H
MPONMCHBIX OYKB JlaTHHCKOTO andasuta a, b, ¢, d, e, f wmun A, B, C, D, E,
F.

- Bo-emopuix, y TpaHCasITOpa MOTYT BO3HHKHYTH TPYIHOCTH C
paclio3HaBaHHWEM IIECTHAI[ATEPUYHBIX YUCE W3-3a TOTr0, YTO OHH MOTYT
coCTOATh Kak u3 oguux uuodp 0...9 (Hampumep, 190845), Tak 1 HaUNHATHCS
¢ OykBbl natuHCKoro andaputa (Hanpumep, efl5). Jlns Toro dYToOBI
"00BSACHUTB" TPAHCISITOPY, YTO JAHHAs JEKCEMa He SIBIISICTCS JECATHYHBIM
YUCIIOM WM HWICHTU(QHUKATOPOM, HPOTPAMMHUCT JOJDKEH CIIELHaIbHBIM
o0pa3oM BBIAEIATH LIECTHAALATEpHYHOE 4Yucio. [y 9Toro, Ha KOHIE
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MOCNIEOBATEIPHOCTH  INECTHAALATSPHYHBIX  LU(pP,  COCTaBIAIOLINX
MIECTHANATEPUYHOE YHCIIO, 3alMCHIBAIOT JATHHCKYIO OykBy “h”. Drto
obs3aTenpHOe ycnoBue. Eciay miecTHaAIaTepUYHOE YHCIO HAyMHAETCA ¢
GYKBBI, TO TIEpel HUM 3aIMChIBaeTCs Beayuii Hoib: 0efl5h.

Hupexmugvl ceemenmayuu

B xozme mpeapinymiero o0CYXAEHHS MBI BBISICHHIM BCE OCHOBHBIE
NpaBWJia 3aliMCH KOMaHJ M OIIEpaHJOB B MporpamMme Ha accemouiepe.
OTKpBITBIM ~ OCTaJICS BONPOC O TOM, KaK THpaBHIbHO O(OPMHTH
[OCIIEOBATEIBHOCTh KOMAHJ, 4TOObI TPAaHCIATOP MOT HX 00paborarth, a
MHKPOIIPOILIECCOP — BBIMOJIHUTb.

IIpu paccMOTpeHHMH apXUTEKTYphl MHKPOIPOLIECCOpa MBI y3HAIIH,
YTO OH HMEET IIeCTh CErMEHTHBIX PETrHCTPOB, IMOCPEICTBOM KOTOPBIX
MOXET OJJHOBPEMEHHO paboTaTh:

- C O/THMM CeTMEHTOM KOJa;

- C OJTHMM CErMEHTOM CTeKa;

- C OJTHMM CeTMEHTOM JIaHHBIX;

- ¢ TpeMsl AOMOJTHUTEIbHBIMA CETMCHTAMH JaHHBIX.

Eme pa3 BCoMHUM, 4TO (M3MYECKH CEIMEHT IPEACTABISET COO0M
001acTh MaMsITH, 3aHATYI0 KOMaHJaMHu U (M) JaHHBIMH, aJpeca KOTOPhIX
BBIYHCIISIOTCSI OTHOCHTENILHO 3HA4Y€HHS B COOTBETCTBYIOLIEM CErMEHTHOM
perucrpe.

CHHTaKCHYeCKOe ONUCAaHHWEe CETMEHTa Ha acceMOiepe NpeAcTaBiseT
c0o00ii CICAYIONIYIO KOHCTPYKIHIO:

Nwms cermenta SEGMENT [tun BeipaBHUBaHUSA| [THI
KOMOWHHUPOBAHMS | [KIIacC CerMeHTa] [THI pa3Mepa cerMeHTa|

COJICPIKIMOE CErMEHTa
Mmsa cermenta ENDS

BaxxHo oTMeTHTH, UYTO (YHKIMOHAJIBHOC HA3HAUCHHWE CETMEHTa
HECKOJIPKO IIHpEe, YeM MpOoCcToe pa3OMeHne MporpamMMbl Ha OJIOKH KOJa,
JaHHBIX W cTeka. CerMeHTalus SBJSIETCS YacThi0 OOIIEr0 MEXaHH3Ma,
CBA3aHHOTO C KOHLENIMEeH MOAyIbHOro nporpaMmupoBanusa. OHa
npeanonaraeT  yHUQUKanuio  opOpMIEHHS ~ OOBEKTHBIX  MOJYJIEH,
CO37aBaeéMbIX KOMIIWJIATOPOM, B TOM 4YHCIE€ C pa3HBIX SI3BIKOB
NIPOrpaMMHPOBaHUs. ITO MO3BOJISIET OOBEIUHATH IPOTPAMMBI, HalIMCaHHBIC
Ha pasHbIX s3bIKax. VMMeHHO s peanu3alMM pa3IUYHBIX BapUAHTOB



TaKoro OOBEIWHEHHMS W TMpeAHA3HAUCHBl ONEPaHABl B JAHPEKTHBE
SEGMENT. PaccmotpuMm ux moapoOHee:

- Ampubym  gvipasnueanus  ceemenma (TUI  BBIPABHUBAHMA)
c000IMaeT KOMIOHOBIIMKY O TOM, YTO HY>KHO OOECIIEYHTh pa3MeEICHHE
Hayajla CeTMEHTa Ha 3aJaHHON rpaHMIe. OTO BaXKHO, IOCKOJBKY IIpH
MIPaBUJIHHOM BBIPABHUBAHWU IOCTYN K IaHHBIM B mporeccopax i80x86
BBHINOJIHACTCS ~ OblcTpee. JlomycTuMble 3HAueHHWss JTOro  arpudyra
CIeyIoUue:

- BYTE - BblpaBHuBaHMe He BbINONHsAETCS. CErMeHT MOXKET
HAYMHATHCS C JI000T0 ajpeca MaMsITH;

- WORD - cerMeHT HaudMHAeTCsA MO aapecy, KPaTHOMY JBYM, TO
€CTh MOCTCeAHUI (MJIaamuii) 3Havamui Out Gusnueckoro aapeca paseH (
(BBIpaBHMBaHKE HAa TPAHMILY CJIOBA);

- DWORD - cermeHT HaunHaeTcs MO aapecy, KpaTHOMY YeTBIPEM,
TO ecTh [Ba TMOCIHEAHMX (MIAQAIIMX) 3Hadammx Oura, paBHBl 0
(BBIpaBHMBAHME HA TPAHUILy ABOHHOTO CIIOBA);

- PARA — cerMeHT HauWHAeTCs IO ajpecy, KpaTHOMY 16, TO ecTh
MOCNIEAHAs IIEecTHaAuaTepuyHas mudpa azapeca nowkHa ObiTe  Oh
(BBIpaBHMBaHUWE Ha rpaHuUIly maparpada);

- PAGE — cerMeHT HauMHAETCs 10 aapecy, KpaTHOMY 256, TO eCTh
JIBE TOCJIEJHUE IlecTHaJuarepuuHble 1MGpPbl  JTOKHBL  ObiTh  00h
(BBIpaBHHBaHHE Ha rpaHUILy 256-0aliTHOI cTpaHUIIbI);

- MEMPAGE - cermeHT HauyuHaeTcsi 1O ajpecy, KpaTtHomy 4
KoaiiT, To ecTh TpH IOCIIEAHNE IeCTHAANATEPHYHbIE U(PBI TOHKHBI OBITh
000h (ampec cnenyromeii 4-KOaiTHOM CTpaHUIIBI TAMSTH).

[To ymomyanuto Tvn BelpaBHUBaHUs uMeeT 3HaueHne PARA.

- Ampubym kombOuHuposanus ceemenmos (KOMOWHATOPHBINA THIT)
co00IIaeT KOMIIOHOBIIMKY, KaK HYXHO KOMOWHHMPOBAaTh CETMEHTEHI
Pa3JIMYHBIX MOJYJIEH, IMEIOLIIE OJTHO U TO )K€ MMs. 3HauUeHHUsIMH aTpulyTa
KOMOWHHUPOBAHUS CETMEHTA MOT'YT OBITH:

- PRIVATE — cerment He OyzmeT OOBEOWHATHCA C JIPYTHMHU
CEerMEHTaMH C TeM )K€ IMEHEM BHE JJAHHOT'O MOJLYJIS,

- PUBLIC — 3acraBisier KOMIIOHOBIIMK COEJUHUTE BCE CETMEHTEI C
OJIMHAKOBBIMU MMeHaMu. HOBbIi 00bEAMHEHHBIH CErMeHT OyIeT LeNIbIM U
HemnpepbiBHBIM. Bee anpeca (cMmemieHusi) 0ObEKTOB, & 3TO MOTYT OBITh, B
3aBUCHMOCTH OT THIIA CETMEHTA, KOMaH/bl U JaHHbIE, OyIyT BBIYUCISATHCS
OTHOCHTEJIFHO Havyajia 3TOr0 HOBOTO CErMEHTa;

- COMMON - pacronaraer Bce CErMEHTBHI C OJHUM M TEM XKe
HMEHEM [0 OJHOMY ajpecy. Bce cerMeHTHl ¢ JaHHBIM HMMEHEM OyayT
NIepEeKPBIBAThCSl M COBMECTHO HMCHOJIB30BATh MaMsITh. PazMep momydeHHOTO
B pe3yJIbTaTe CErMEHTa OyIeT paBeH pa3Mepy CaMoro OOJBIIOrO CETMEHTA;
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- AT XXXX — pacmojaraeT CerMeHT IO aOCOJIOTHOMY aJpecy
maparpada (maparpagd — o0beM mamsTH, KpaTHBIH 16, TOSTOMY TOCITEIHSSA
miecTHaAnaTepudHas nugpa agpeca maparpada passa 0);

- STACK — ompeneneHme  CcerMEeHTa  CTEKa.  3acTaBisieT
KOMITOHOBIIVK COCOMHUTH BCE OJHOMMEHHBIE CETMEHTHl W BBIYHCIATH
azpeca B 3TUX CETMEHTaX OTHOCHTEIILHO PETUCTPA SS.

[To ymonuanuio arpuOyT KOMOMHHpPOBAaHUs IMPUHHMAeT 3HAYCHHE
PRIVATE.

- Ampubym knacca ceemenma (THI KJlacca) — 3TO 3aKIIOYEHHas B
KaBBIYKH CTpOKa, NOMOTaioIiass  KOMIIOHOBUIMKY  OMNPEACIUTh
COOTBETCTBYIOIIMH TIOPSIOK CIEJOBAaHHMS CETMEHTOB IIpH CcOOMpaHUU
NporpaMMbl M3 CErMEHTOB HECKOJNIBKUX Mojayned. KommoHoBumk
00BEMHAECT B MAMATH BCE CEIMEHTHI C OIHMM M TEM K€ MMEHEM Kiacca
(mMa kimacca, B o0IIeM cirydae, MOXET OBITH JIFOOBIM, HO ITydYIlle, €CIIH OHO
OyneT oTpaxaTth (PyHKIMOHAIBFHOE HA3HAYEHHE CETMEHTA);

- Ampubym paszmepa ceemenma. Jns npoueccopos 180386 u Beimie
CerMeHTHI MOTYT OBITH 16 i 32-pa3psaHpIME. DTO BIHUSET, IPEXKIE BCETO,
Ha pa3Mep CeTMEHTa W TOPSAOK (GOpMHUPOBaHMS (H3HMUECKOTO anpeca
BHYTPH HEro. ATpuOYyT MOXET NIPUHUMATH CIIEYIOIINE 3HAUCHHS:

- USE16 — 310 O3Haudaer, 4TO CErMEHT JOMYycKaeT 16-pa3psaHyro
aapecarmio.  Ilpm  QopmupoBanuu  (uU3HUECKOTO  ajpeca  MOXKET
HCTIONIb30BaThCS TOJBKO 16-pa3psaHoe cMenienne. COOTBETCTBEHHO, TAKOM
CEerMEeHT MOXKET coJiepkatTh A0 64 KOalT koja Wiy JaHHBIX;

- USE32 — cerment Oymer 32-paspsaaeiM. [Ipu dopmupoBannu
(U3MYECKOro ajxpeca MOXET HCIIONb30BaThCA 32-pa3psiTHOE CMEIICHHE.
[To3TOMY Tako# CerMEHT MOKET cojepkaTh 10 4 ['0aiiT koa MK TaHHBIX.

Bce cermeHThl camu 1o cebe paBHONpPABHBI, TaK KaK JUPEKTHBBI
SEGMENT u ENDS He conmepxar uHpopManuu o (yHKIHOHAIHHOM
Ha3HA4YeHUH CErMEHTOB. /i1 TOro 4ToOBl MCIIOJIH30BaTh UX KaK CErMEHTEHI
KOJa, JAaHHBIX WM CTeKa, HEOOXOAMMO MpEABAPHUTENILHO COOOIIUTH
TPAHCIATOPY 00 3TOM, I YETO HCHOJB3YIOT CIEHANBHYIO TUPEKTUBY
ASSUME. Dta aupeKxTiBa cOO0mAaeT TPaHCIATOPY O TOM, KaKOW CETMEHT, K
KakOMYy CErMEHTHOMY PETHCTpY IMpHUBs3aH. B cBOIO ouepelib, 3TO MO3BOJIUT
TPAHCISITOPY KOPPEKTHO CBSI3BIBATH CUMBOJIMYECKHE HMEHA, ONPe/IeICHHbIC
B CEI'MEHTaX.

Hanee mpuBeseM NpUMEpP NPOTPaMMbI C  HCIIOJIb30BAaHHEM
CTaHAAPTHBIX AUPEKTUB CETMEHTAINH:

data segment para public 'data’ ;cermeHT qaHHBIX
message db 'Hello World,$' ; onucanue crpoku
data ends
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stk segment stack
db 256 dup ('?") ; pasmep cermMeHTa cTeka
stk ends

code segment para public ‘code’ ; Hayano cermenTa
; Koja
main proc ;Hayaso mpoueaypsl Main
assume cs:code,ds:data,ss:stk
mov ax,data ; anpec cerMeHTa TaHHBIX
; B pETHUCTD ax
mov ds,ax ;axsds

mov  ah9
mov  dx,offset message
int 21h ; ah=9 dyukius 21h npepsiBanus
; BRIBOJIUT CTPOKY Ha 9KpaH, aapec
; KOTOPO# XpaHuUThCs B peructpe dX,
; CTPOKa JIOJDKHA 0053aTeBbHO
; 3AKAHYMBATHCSI CHMBOJIOM $

mov  ax,4c00h ; mepecsuika 4c00h B peructp ax

int 21h ; BBI30B TipepeIBaHus ¢ HOMepoMm 2 1h
main endp ; KOHEII MPOIeIypsl main
code ends ; KOHeIl cCerMeHTa KoJa
end main ; KOHeIl IporpaMMBbI C TOYKOH BX0Ja main

Jnst IPOCTBIX TPOrpaMM, COJAEPIKAIIMX M0 OJHOMY CErMEHTY st
KOJa, JAHHBIX U CTEKa, XOTEIOCh OBl YIIPOCTUTH €€ onmucanue. J{as 3Toro B
tpanciaTopel MASM u TASM BBenuM BO3MOXHOCTH HCIIOJIB30BAHHS
ynpowennvlx oupexmug ceamenmayuu. Ho 3mecs BO3HMKIA mpobiieMma,
CBSI3aHHAsT C TeM, 4YTO HEOOXOAUMO OBLIO KaK-TO KOMIIEHCHPOBATh
HEBO3MOXHOCTh HAIPSIMYIO YIPaBISTh Pa3MEIeHHEM U KOMOMHHPOBAaHHEM
cerMeHToB. Jlnsi 3TOro, COBMECTHO C YIPOUICHHBIMH JWPEKTUBAMH
CerMEHTAllNK, CTAIN HCIIOJIb30BAaTh JUPEKTUBY YKa3aHHs MOJAEIU MaMsTH
MODEL, koTopasi 4acTHYHO CTaja yIpaBisATh pa3MEIIeHHEM CETMEHTOB U
BBINOJHATH QyHKIMN aupekTiBbl ASSUME (nostoMy npu HcIoip30BaHUN
YIOPOUICHHBIX AUpeKTUB cerMmeHTauuu aupektuBy ASSUME MmoxHO He
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UCTIONB30BaTh). JTa JUPEKTHBA CBA3BIBAET CETMEHTHI, KOTOPHIE B CIydac
UCTIONB30BAaHMA  YNPOIIEHHBIX  JUPEKTHB  CETMEHTAUH  HMEIOT
MPEAONpEEICHHBIE MMEHAa C CETMCHTHBIMHM PETHCTPaMH (XOTS SIBHO
HHULUATH3UPOBaTh 0S BCe PaBHO IPUACTCS).

Temepp, mepenumeM  BBILCNPHUBEACHHYI0  HpOrpamMMy  C
HCTIONIb30BaHMEM YIPOIIECHHBIX TUPEKTHB CETMEHTAIUH.

Masm ;pexxuM pabotel TASM: ideal ninu masm
model small ; Mmogens mamsaTi

.data ; cerMeHT JaHHBIX

message db 'Hello World,$' ; onucanue crpoku
.stack ;cermenr crexa

db 256 dup ('?") ; cermeHT cTeka

.code ;cermeHT Kona

main proc ; Ha4yaso mpoueaypsl main

mov ax,@data ; 3aHocuM ajipec CerMeHTa IaHHBIX B
; perTUCTp ax

mov ds,ax ;ax B ds

mov ah,9
mov dx,offset message
int 21h ; ah=9 dyukius 21h npepsiBanus

; BBIBOAUT CTPOKY Ha 9KpaH, aapec
; KOTOPOil XpaHHUThCS B peructpe dX

mov ax,4c00h ; nmepeckiika 4c00h B peructp ax

int 21h ; BBI30B mpepbiBanus ¢ HoMepoM 21h

main endp ; KOHeI[ poIeAypsl main

end main ; KoHeI[ mporpaMMBbl ¢ TOYKOM BXO/a main

Obs3arensHpIM apamerpoM aupekTuBsl MODEL sBnsercst moodens
namsmu. DTOT TapaMmeTp OIMpPEICsAeT MOAEIb CETMEHTAIlMH MaMATH IS
MPOrpaMMHOTO MOAyJisi. IIpenmonaraercsi, 4YTO IPOrPAMMHBIH MOIYIIb
MOXXET WMETh TOJBKO OIpEICeICHHBIC THIIBI CETMEHTOB, KOTOPBIC
OTIPENICIAIOTCS YIOMSHYTHIMH HAMHU PaHEE YHPOUJeHHbIMU OUPEeKMueamu
ONUCAHUS ce2MeRMOo8. ITU TUPEKTUBBI IPUBEACHBI B Tabwmie 2.1.
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Tabnmma 2.1. YrpomieHHbIe TUPEKTHBEI ONPEICICHUS CETMEHTa

®dopmar ®dopmar Hasnauenue

TUPEKTUBHI TUPEKTHBHI

(pexum (pexxum IDEAL)

MASM)

.CODE CODESEG[ums| | Hauano wim mponopKeHWe CerMeHTa
[mms] KoJa

.DATA DATASEG Havano wmnm mpomoipkeHHe CerMeHTa

HHUIUATIN3UPOBAHHBIX TaHHBIX. Taxoke
HCIOJIb3YyCTCA JUIA OIpEACICHUA
JAHHBIX THUIIA ncar

.CONST CONST Havano wmnm mpomoinkeHHE CerMeHTa
MIOCTOSIHHBIX ~ JQHHBIX  (KOHCTaHT)
MOJTyJIst

.FARDATA | FARDATA Hauano wnu npoposkeHue cermMeHTa

[mms] [mms] MHULUAIU3UPOBAHHBIX JAaHHBIX THUIIA
far

Hanuune B HEKOTOpBIX AMPEKTUBAX INapamerpa [MMsi] TOBOPUT O
TOM, YTO BO3MOJKHO OIIpeJesieHHe HECKOIBKHX CErMEHTOB 3Toro tuma. C
JpYyro CTOPOHBI, HAJNMYHWE HECKOJBKUX BHJIOB CEIMEHTOB JaHHBIX
00yciioBreHO TpeOoBaHHEM O0OECTICUeHHsT COBMECTHMOCTH C HEKOTOPBIMHU
KOMITWJISITOPAMH  SI3BIKOB BBICOKOTO YPOBHS, KOTOpBIE CO3JIalOT pa3HbIE
CETMEHTHI JaHHBIX ISl MHUIMAIN3UPOBAHHBIX U HEMHUINATN3UPOBAHHBIX
JIaHHBIX, @ TAKXKE KOHCTAHT.

[pu wucnons3oBannu aupekTrBbl MODEL TtpaHCcnsTtop nemaer
JOCTYIIHBIMH ~ HECKOJBKO  WJICHTU(HKATOPOB, K KOTOPBHIM  MOXHO
obpamatbcss BO BpeMs pabOTBHl HPOTPaMMBL, C TEM, YTOOBI MOIYYIHTH
nH(pOPMALIMIO O TeX WM WHBIX XapaKTepUCTHUKAX JAaHHOW MOJEIH MaMsTH

(tabmuma 2.3). IepeunciuM 5T WACHTHOUKATOPHI M WX 3HAUCHHUS (Tabur.
2.2).

Tabimma 2.2. Moenu nmamMsaTi

Mogens Tun Tun Hasnauenne Momenu
KoJa | JAHHBIX
TINY near near Kox u naHHble OOBEIWHEHBI B OIHY

rpymomny ¢ umereM  DGROUP.
Hcnonp3yeTcs aist co3aaHus mporpamm
¢dopmara .com.

SMALL near near Kopx 3aHmmaer oguH CerMeHT, NaHHBIC
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00BETUHEHBI B OJIHY TPYIIY C UMCHEM
DGROUP.

3Ty Mozaenb OOBIYHO HCIIONB3YIOT IS
OOJNBIIMHCTBA MPOTPaMM Ha acceMOIepe

MEDIUM far near Kox 3anmMaeT HECKOIBKO CETMEHTOB,
10 OAHOMY Ha Ka)KIBIH O0O0BEIIMHIEMBIN
NIPOTPaMMHBIN MOAYJIb.
Bce ccbuiku Ha nepefady ynpaBiaeHHUs —
THIIA far.
JanHble 00bEMHEHBI B OJTHOUW TPYIIIIE;
BCC CCBIJIKM HA HUX — THUIIA near

COMPACT | near far Kon B OJHOM CErMeHTE;
CChUIKA Ha JaHHbIE — TUIA far
LARGE far far Kox B HECKOILKMX CErMEHTaX, IO

OIHOMY Ha KaxIblii 00BbeIUHIEMBIT
NIPOrPAMMHBIN MOJYJIb

IMapametp mogudukatop mupextussl MODEL 1mo3BossieT yTOYHHUTH
HEKOTOpbIE OCOOEHHOCTH HCIOJIb30BaHUSI BHIOPAaHHOW MOJETH MaMSITH
(tabu. 2.3).

Tabmmma 2.3. MoaudukaTopsl MOJEITH MAMSTH

3HadyeHue Haznauenue
MoTupHKaTOpa
usel6 CermMeHTHI BEIOPaHHOW MOJIENTH UCTIONIB3YIOTCS Kak 16-

OuTHBIE (€CIIM COOTBETCTBYIOIICH JTUPEKTUBOM yKa3aH
nporieccop 180386 wm 180486)

use32 CerMeHTbI BEIOpaHHOW MOZENH UCIIONb3YIOTCS Kak 32-
OuTHBIE (ECIM COOTBETCTBYIOIIECH AMPEKTUBON YKa3aH
nponeccop 180386 mnm 180486)

dos ITporpamma Oyner padorats B MS-DOS

HeoOs3aTenpHple  mapaMeTpel — SI3BIK M MOJUQHKATOP  SI3BIKA,
OTIPENEISIOT HEKOTOPhIe 0COOEHHOCTH BbI30Ba mporenyp. Heodxoanmocts
B HCIIOJNIb30BAaHUM JTHX [AapaMETPOB TMOSBISIETCS IIPU HANHWCAaHUH U
CBSI3BIBAaHUH IPOTPAMM Ha PA3IUYHBIX S3BIKaX MPOrPaMMHPOBAHUSL.

OmucaHHble  HAMU CTAHIOAPTHBIC W YIPOIIEHHBIE  IUPEKTHBEI
CEeTMEHTAIMM HE WCKIIOYaloT JApyr apyra. CTaHmapTHBIE IUPEKTHUBBI
HCTONB3YIOTCS, KOTAAa MPOrPaMMHUCT JK€JIaeT MOTYYMTh MOJHBINA KOHTPOJb
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HaJ pa3MELICHHEM CErMEHTOB B INAMATH M HX KOMOHMHHUDOBaHHEM C
CerMeHTaMH JPYTUX MOIYJICH.

VIpomeHHbIe  TUPEKTUBBI  LENecO00pa3sHO  HCIONB30BaTh IS
NPOCTBIX IPOrpaMM M IPOrpaMM, IPEAHA3HAYCHHBIX UIS CBSI3BIBAHHS C
NPOrPaMMHBIMH MOJIYJISIMH, HAaIlICAaHHBIMH Ha S3BIKAaX BBICOKOI'O YPOBHS.
OTO MO3BOJAET KOMIOHOBIIUKY 3((PEKTHBHO CBSI3BIBATH MOIYIH Pa3HBIX
SI3BIKOB 32 CUET CTaHJapTHU3aIMU CBS3EH U yIPaBICHUS.

Cozoanue COM-npoepamm

Bce BhIlIENpUBENCHHBIE JUPEKTUBBl CETMEHTAlMd W NPUMEpPHI
HporpaMM IIpeJHa3HavYeHbl Ui co3daHus mporpamm B EXE-opmarel,
Kommnonosumk LINK aBromartndyecku reHepupyeT OcCoObId (opmar s
EXE-¢aiinoB, B KOTOpOM HPUCYTCTBYET CHEIMATBbHBIA HAadalbHBIA OJOK
(3aromoBoK) pazMepoM He MeHee 512 OaiT.

Jns  BBHIMONHEHHS MOXHO Takke co3maBath COM-gaitmsr.
[pumepom 4acTo HCTIOJIB3YEeMOT0 COM-(aiina SIBIISICTCS
COMMAND.COM.

Pasmep npoepammor. EXE-iporpamma MoxeT UMeTh 110001 pa3mep,
B TOo BpeMs kak COM-c¢aiin orpaHuyeH pazMepoM OJHOTO CETMEHTa U He
npeBbimaer 64K. COM-¢aiin Bcerna MeHbIE, YeM COOTBETCTBYIOIIMI
EXE-daiin; onna u3 mpuyuH 3Toro - orcyrcrBue B COM-daiine 512-
6aiiToBoro HauanbHoro 0j0xka EXE-daiina.

Ceemenm cmexa. B EXE-nporpamme omnpenensieTcsi CETMEHT CTeKa,
B TO BpeMst kak COM-miporpaMma reHepupyeT CTeK aBTOMaTHIecKH. Takum
oOpazoM, Tpu CO3JaHUM acceMOJIEpHOH MpOrpamMMbl, KOoTopas Oyxer
npeobpazoana B COM-daiin, cTeK TOIKEH OBITh OIYIIEH.

Ceemenm Oannvix. B EXE mporpamMmme OOBIMHO oOTIpenesieTcs
CerMEHT JaHHBIX, a peructp DS uHHMIManu3upyercst aapecoM 3TOro
cermeHTa. B COM-nporpaMme Bce JaHHBIE JIOJDKHBI OBITH ONpEEeNICHbl B
cermenTe koma. Hmxke OymerT moka3zaH TPOCTOH CHOCOO PEIIeHUs 3TOTrO
BOIIpOCA.

Hnuyuanuzayus. EXE-mporpamma 3amuchIBaeT HYJIEBOE CIIOBO B
cTek ¥ mHuImanusupyet peructp DS. Tak kak COM-mporpamma He UMeeT
HU CTEKa, HU CErMEeHTA JIAHHBIX, TO 3TH IIard OTCYTCTBYIOT.

Korma COM-nporpamma HauyuHaeT pabOTaTh, BCE CETMEHTHBIE
perucTphl conepxkar anapec mnpedukca nporpamMmmuoro cermenra (PSP), —
256-6aiitoBoro  (mect. 100)  Omoka, KOTOpBIi  pe3epBUpYeTCA
onepaunonHoil cucremoit DOS nenocpenctsenno nepen COM nmnmu EXE

! 3a wuckmouennem wmozmenu mamatd  TINY  mpu

HCIOJIb30BaHWU YIIPOIICHHBIX TUPCKTUB CCIMCHTALIUU.
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porpamMmoii B mamsTi. Tak Kak agpecanysi HAUMHACTCS C IIECT. CMELICHUS
100 or mauama PSP, To B mporpamme mocie omepatopa SEGMENT
koxupyetcs nupektuBa ORG 100H.

Obpabomxa. [Ans nporpamm B EXE 1 COM ¢opmartax BEITOIHSIETCS
acceMOmmpoBanne st mnonydeHus OBJ-daiima, W KOMIOHOBKa s
normydenuss EXE-¢aiina. Eciim mporpamma coszgaercst Uit BBITOTHEHHS KaK
EXE-aiin, To ee yke MOKHO BBHIIOJIHUTH. Eciu ke mporpamMma cosgaercs
st BeinontHeHHst kak COM-¢aiin, ToO KOMIIOHOBIIMKOM OYyIET BBIIAHO
coo0LIeHue:

Warning: No STACK Segment
(Ipenynpesxnenne: CerMEHT cTeKa He OIpeIesieH)

Hwmxe npusenem npumep COM-miporpammer:
CSEG  Segment 'Code’

assume CS:CSEG,DS:CSEG,ES:CSEG,SS:CSEG
org 100h

start:

mov  ah,9

mov  dx,offset message

int 21h ; ah=9 ¢bymkums 21h npepsiBanus
; BRIBOJJUT CTPOKY Ha DKpPaH, aJpec
; KOTOPO# XpaHUTBCS B peructpe dX

int 20h ; Bexo 13 COM-niporpammsr

message db 'Hello World,$' ; onucanwue ctpokn
ends

end start

Komnunayua npoepamm na accembnepe

Jnst HanucaHusl NpOrpaMM Ha si3blke accemOniepe BBl MOXKeTe
BOCIIOJIB30BAThCSl JIIOOBIM TEKCTOBBIM PEIAKTOPOM, IOAEPIKHBAIOIINM
koaupoBky ASCII-cumBonoB, Hanpumep «biokaor»/«Notepad» un3z OC
Windos win BcTpoenHbIM TekcToBBIM penaktopom FAR/DN/NC u ap.

Jnst coznaHus UCTIONHAEMBIX (aiJIOB M3 MPOrpaMM HAIMCAHHBIX Ha
s3pIKe  accemOiepe BaM  HEOOXOJMMO  HCIIONb30BaTh  KOMITHIISITOP
TASM.EXE u muuxosmux TLINK.EXE.

TASM.EXE kommumnupyer mporpaMMHbBIE MOJYNH accembiepa B
o0wvexTHBIe MOy OBJ. A TLINK.EXE u3 Heckonbpkux Momyne aenaet
oxuH ucnonusemslit paiin EXE nim COM. bonee nmoapoOHbIH CHHTaKCcHC
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ucnone3oBanuss TASM.EXE u TLINK.EXE MoxHO momydnTh 3aIrycTHB
9THU MPOrpaMMBI Oe3 ITapaMeTpOB.

Il.1aH BBIMOJIHEHU S

1. O3HaKOMHTBCS CO CTPYKTYPOH IIpOTrpaMMBI Ha acceMmOuepe.

2. HamucaTp Ha s3pike AcceMOiiepa U CKOMITWIIMPOBATH MPOTPaMMy
«Hello World» ¢ ucronb3oBanremM CTaHAAPTHBIX AUPEKTHB KOMITHIISIIMN B
exe-gpopmare.

3. Hanmcartp Ha si3pike AcceMbiiepa U CKOMITHITHPOBATh IPOTPaMMy
«Hello World» ¢ ucrosnp3oBanneM ypomEHHBIX AUPEKTHB KOMITISAIMN B
exe-popmare.

4. HamcaTp Ha si3bIke AcceMOliepa U CKOMITMIIMPOBATH MPOrpaMmy
«Hello World» ¢ ucronb3oBaHreM CTaHAAPTHBIX AUPEKTHB KOMIWISIMA B
coMm-(opmare.

5. Hanwmcarp Ha si3pike AcceMbiiepa U CKOMITHIIHPOBATh IPOrpaMMy
«Hello World» ¢ ucnonp3oBanneM yrmpomEHHBIX AUPEKTHB KOMITUISAIMY B
coMm-(opmare.

6. TlomroroBuThcst K cmade JabOpaTOpHOH  pPabOTBI IO
TEOPETHYECKOH YacTH 1abopaTopHOil pabOTHI.
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2.2 JIaopatopHas padora «3yuyenune pyHKumii
BB0O1a/BBIBOIA»

eab padoTbl
Lemnpto  maHHOH  paboTBl  sBIsieTCS  M3y4eHHE  (QYHKOHN
BBOJIa/BBIBOJIA.

®dopma nposeeHU
BrinonHeHe MHANBUAYAIBHOTO 3aaHHS.

®DopMa 0THYETHOCTH
3anura nporpaMMHOTrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyeckue 0CHOBBI

Dyuxyuu npepvisanuti 6600a/6v1600a

B omepaunoHHO#H cHCTeMe CyIiecTBYeT Ooublas rpynna (pyHKIUH
21h npepoiBanus (mpepoeiBanusi DOS). Hebonplyio 9acTe 3Tux QyHKIMI
COCTaBIISIIOT (PYHKIIMH BBOJA BBIBOAA HH(YOPMAIHH.

Jli1st BBI30Ba KaKOTO-IM00 NPEPhIBAHMUS HEOOXOAUMO:

- B peructp AH 3aHecTn HOMep QYHKIMH NPEPHIBAHUS;

- B 3aBHCHUMOCTH OT THIIA NPEPHIBAHUS B KaKUE-THOO PErHCTPHI
3aHECTH JIOIOJIHUTENbHbIE TApaMeTPhI;

- HCMOJB30BaTh KOMaHIy iNt C ykasaHueM HOMepa MpephIBAHHSL.

C 9h ¢ynkumeir npepbBanus 21h BBl MO3HAKOMUIHCH Ha
npeapIayIie JabopatopHoil padore.

B nannoit naGoparopHoit paboTe BaM MOHAAOOWTCS TIOMHMO
(YHKIMM BBIBOJIA CTPOKH HCIIONBb30BaTh (YHKIMM BBOJA M BBIBOJA
CHMBOJIA.

s BbI30Ba (YHKUMM BBOJA CHMBOJIA HCHONB3YIOT 1h-hyHKUHIO
21h npepbiBanus. [lociie HaxaTHs CUMBOJIA Ha KiaBHaType B peructpe AL
coxpansiercs koa ASCII HaxxaToro cumBoia.

Jlnst BBIBOJ]a CHMBOJIA Ha 3KpaH MOKHO BOCHOJIB30BATHCS (PYHKIIMEH
2h mpepoiBanmst 21h. B peructp AL momemaercst ASCll-kon cumBona u
BBI3BIBACTCS TipepbiBanue 2 1h.

JlononHUTENbHYI0  WHGOPMAIMI0 MO  PAa3TUYHBIM  (YHKIHAM
NpPEpbIBAHUK OMEPALMOHHON CHUCTEMBbl MOXHO B3Th B DJIEKTPOHHOM
cnpasounuke thelp (puc. 2.1-2.4).
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lllgm(u.uu CHMBOALHON0 BBEOAA—BHEOAA

BBOl C KAABHATYPH
BBOl C KAABHATYPH 683 3Xa

HEPUALTPYOUMH BEON C KAABHATYPH 683 3Xa
KOHCOABHHMH BEON W BHEON

BHAATL OAHH CHMBOA o (Bi=1 wau BR=2>
BHMAATL CTPOKY CHMBDAOE . o (Bi=1 uwau BH=2>

AaThk CTaTyc BEoAa (M ospasoTare xayuud Ctrl-Break)>
OYHCTHTE BYPED KAABHATYPH M ¥NATbh BEONLA
EYPEPHIOBAHHMH BEBOA € KAABHATYPH C(CTPOKM)

AUX (nocaepoBaTeAbHWM NOPT) BBOA ....
AUX {nocaepnoeaTeAbHwM NMOpT) BHBOA - ..

PRN <{npunTep) BmBON
2fH MyAbTHNAEKCHHE OYHKUMH CCNYAMHI NEYATH)

i6H INT 10H Tpynnu ¢yHKUMKH Pynkuun DOS

DOS Fn O1H: Beon c kaaBMarypwu

Onucanue : CUHTHEAET (OMHOAET?} CHMBOA CO CTAHNADPTHOrO0 BXOAHOIO YCTPOWCTEA.
OToepaxaeT 3TOT CHMBOA HA CTAHAAPTHOE BHXOQHOE YCTPOHCTEBO (ax0).
Mpu pacnosHasaHuu Ctrl-Break swnoanaerca INT 23H.

JameuaHue: Beop pacuupeHHwx kaaewu ASCII (Fi-FiZ, Pglp. kypcop m 1.n.>»
TpesYeT ABYX OGPAWEHMH K 3TOM OYHKUMM. [lepsbi BH30B BO3BpalAET
AL=0. BropoW eEwzoB Bo3spawaeT B AL pacudpenHwd kop ASCII.

Cr.Takwe: PYHKUHW CHMEOABHOrO B/E Pynkumun DOS

Puc. 2.2 — ®yHKust BBOJ € KIaBUATyphI

19




| TEACH.EXE - Far

DOS Fn 02 BuBon Ha nucnaes

mzH
CHMBOA, BWEOAMMBM HA CTAHRAPTHHA BHBON

Mocwaaer cumeoa u3 DL HA cTaHpApTHWH BHEON .

OepagaTueaeT cumeon Backspace (ASCII 8>, nepemewan Kypcop BAEBOD
Ha OAHY MOSHUMK H OCTABAAA €ro B HOBOW MO3HUMMH.

Mpu osHapywenuu Ctrl-Break swnoansetca INT 23H.

Cr.Takxe: PYHKUMH CHMBOABHOIO B/B Pynkuuu DOS

Puc. 2.3 — ®yHkuus BEIBOIa CUMBOJIA HA AMUCIUICH

| TEACH.EXE - Far
——— Help
DOS Fn 09H: Bupate cTPpOKY Ha AMCNAEH

O%H
appec CTPOKH, 3AKAHYUMBAWWEHCHA cumeBoaom *5°' (ASCII 24H)>

Onucanue = CTpoKa, HCKANYAA 3ABEpUAKWMH ee cHMBOA '$' . nocwaaeTtca Ha
CTAHAAPTHHH BHEON .

Cumeoaw Backspace oepasaTwmBawtca Kak B ¢yHkudd 02ZH Display Char.

OEWYHO,. YTOEH MEPEWTH HA HOBYW CTPOKY, BKANYANT B TEKCT napy
CR-LF <ASCII 13H w ASCII DaH>.

CTPOKM, cofepxaude ’5°, MOXKHO BHOATH 4Yepes OyHkuww 40H (BE=0D.

Cr.Takwe: PYHKUMM CHMBOABHOrO0 B/B Pynkuuu DOS

Puc. 2.4 — ®yHKIWs BEIBOJA CTPOKU HA JUCILICH

Tpumepwi ucnonvzosanus Qynkyuii 6600a/6v1600a
ITpumep mporpamMmbl BBOJIa MIECTHAANATEPHUIHOTO YUCIIA:

data segment para public 'data’ ;cermeHT qaHHBIX
message db 'BBeaute ABe mieCTHaaIaTepUIHbIC TUGPHL,$'
data ends
stk segment stack
db 256 dup ('?") ;CErMEHT CTeKa
stk ends
code segment para public ‘code’;nauano cermMenTa Koaa
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main

proc  ;Hagao MpoIeAypHl Main

assume cs:code,ds:data,ss:stk

mov
mov
mov
mov
int
xor
mov
int
mov
sub
cmp
jle
sub
M1:
shl
int
sub
cmp
jle
sub
M2:
mov
int
main
code
end
main

IIpumep

ax,data ;ampec cerMeHTa JaHHBIX B PETHCTP ax
ds,ax ;axBds

ah,9

dx,offset message

21h

ax,ax  ;OYHCTUThH PETHCTP ax

ah,1h  ;1h B peructp ah

21h ;TeHepanys npepeiBaHus ¢ Homepom 21h
dl,al ;comepxkumoe peructpa al B peructp dl
dl,30h  ;Beramranue: (dl)=(dl)-30h

dl,.9h  ;cpaBuuts (dl) ¢ 9h

M1 ;mepeiitn Ha MeTKy M1 ecir d1<9h wmm d1=9h
dl,7h  ;Beramranwue: (dl)=(dl)-7h

mov  cl,4h  ;mepechinka 4h B peructp cl

dl,cl ;caBur conepykumoro dl Ha 4 paspsiia BIeBO
21h ;BBI3OB IIpepHIBaHUs ¢ HOMepoM 21h

al,30h  ;Beramranwme: (dl)=(dl)-30h

al,9h  ;cpaBuuts (al) ¢ 9h 28

M2 ;nepeiitn Ha MeTKy M2 eciu al<Oh nnn al=9h

al,7h  ;Berauranue: (al)=(al)-7h
add dlal  ;cnoxenne: (dl)=(dl)+(al)

ax,4c00h ;nepecbuika 4c00h B peructp ax

21h ;BBI30B IIpephIBaHUs ¢ HOMepoM 21h

endp ;KOHeI] IpOoLeyphl main

ends ;KOHEI] CerMeHTa KoJa

main ;KOHEIl IIpOrpaMMbl C TOYKOHW BX0Ja

KoJ1a poTrpaMMbI BBIBOJIa MECTHAAIATCPUIHOTO

JIBYX3HAYHOI'O YHUCIIA:
mov bl,16 ; nenuTens

XOr ax,ax ; OOHYyJIsIEM ax

mov al,rez ; 3aHOCHMM B al 4YHCIO Ha KOTOPOE HYKHO
HareyaTarb

div bl ; ax JeauM Ha bl, B al yactHoe, ah ocTaTok

push ax ; COXpaHsEM axX B CTEK

mov dl.al ; TOTOBUM K TI€4aTH IepByIo Hudpy yucia

add dl,30h

mov ah,02 ; HOMep (YHKIMH BBIBOJa CUMBOJIA
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int 21h ; TIe9aTaeM NepByIo IUppy Yncia

pop ax ; IOCTAeM ax M3 CTeKa

mov dl,ah ; TOTOBHM K TI€YaTH BTOPYIO IU(ppy YrCiIa
add dl,30h

mov ah,02 ; HOMep (YHKIIIH BBIBOZa CHMBOJIA

int 21h ; TIe9aTaeM BTOPYIO IU(PY YKCiIa

HpHMep KOJa mporpaMMhbl BbIBOJa IBOMYHOT'O YHCJIaA:

mov CX,16
m1: ; UUCJIO KOTOPO€ HEOOXOAMMO BBHIBECTH
Ha 3KpaH
sal bx,1 ; apudM. cBUTr BIeBO Ha 1 OUT, 3HAUCHUE OUTa
; moragaet B ¢uar cf
adc dl,30h ; dl=dl+30h+cf
xor dx,dx ; 0buymsiem dx (dl — mmaamias yacts dx) mov
ah,02 ; HoMep GyHKIMU BBIBOJA CHMBOJIA
int 21h
loop ml ; ecii cx<>0 To cx=cx-1 u nmepexoxn Ha MeTKy ml

IInan BbINOJIHEHUS

1. Hamucats Ha s3pIke AcceMmOnepa U CKOMIMIMPOBATH IPOTPaMMy
BBOJIa JIBYX IIECTHAAI[ATEPHYHBIX YHCET U BBIBOJA HA HKPAH 3TUX UYHCEN B
JBOUYHOM BHJIE.

2. TlogroroButhcs K chade JaboparopHoid  pabOTHI MO
TEOPETHYECKOH YacTH JJabopaTopHOl pabOTHI.
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2.3 JIaGopatopHas padora «3yyenune
apugMeTHYECKUX H JOTHYECKUX KOMAH/»

eab padoTbl
Ilenpro maHHON pabOTHI SABNAETCA HM3YyUCHHE apU(PMETHUECKHX U
JIOTHYECKUX KOMaH], MUKPOIIPOIECCOpa.

®dopma nposeeHU
BrinmonHeHe MHANBUAYAIBHOTO 3a0aHHS.

®DopMa 0THYETHOCTH
3anura nporpaMMHOTrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyeckue 0CHOBBI

Apupmemuueckue Komanowl

Cnooicenue  0souunvix  uucen 6Oe3 3maka. MUKpPOIPOIIECCOP
BBINOJHSAET CIIOXKEHHE OIEPaHAOB MO IPaBHJIaM CIOXEHHUS JIBOMYHBIX
yucen. [Ipobiem He BO3HHMKaeT 70 TeX IOp, IMOKa 3HAUYCHHE pe3ysbTaTa He
NIPEBBIIACT Pa3sMEPHOCTH IO omepaHna. Hanpumep, mpu ciioskeHHu
OTIEpaH/IOB Pa3MepOM B OalT pe3ynbTaT He J0JDKEH MPEeBBIIaTh Yucio 255.
Ecnu 3T0 mponcxoaut, To pe3yibTaT OKas3blBaeTcs HeBepHBIM. K mpumepy,
BBIMOJIHUM cloxeHue: 254 + 5 = 259 B neomunoMm Buzme. 11111110 +
0000101 = 1 00000011. Pe3ympTaT BBImEN 3a Mpeaeasl BOCBMU OUT H
NpaBUJIbHOE €ro 3Ha4YeHue yKiIaabiBaeTcs B 9 Our, a B 8-OMTOBOM mouie
omnepaHia OCTaJOCh 3HAa4YeHHEe 3, 4YTO, KOHEYHO, HeBepHo. B
MHUKpOIIPOIIECCOPE ~ 3TOT  HCXOJA  CJIOKEHHMsT  NPOTHO3UpPYETCS U
NIPEAYCMOTPEHBI CIIeNUaIbHbIE CpeAcTBa JUIl (PUKCHpPOBaHMS IOJOOHBIX
cutyanui U ux obpaborku. Tak, [yt PUKCUPOBAHUS CUTyallMH BHIXOZA 32
PaspsAAHYIO CETKY pe3yibTaTa, Kak B JJAHHOM cilydae, IpeJHa3HaueH Qiar
nepenoca cf. On pacnonaraercst B 6ute 0 perucrpa ¢uaros eflags/flags.
VImeHHO ycTaHOBKOI 3TOTO (hriara dukcupyercst GakT nepeHoca eIMHULIBI
W3 CTaplLIero paspsijia onepaHaa. EcTeCTBEHHO, YTO MPOrpaMMUCT JOJDKEH
npeycMaTprBaTh BO3MOXKHOCTh TAaKOTO HCXOJa OIEpalUH CIOKEHHUS U
CpeACTBa AJsl KOPPEKTHPOBKU. DTO MPEANOJiaraeT BKIIIOYEHHE Y4acTKOB
KOJia TIOCJie OMepanud CIOXKEHHs, B KOTOpbIX aHanusupyercst ¢uar cf.
AHanu3 3Toro (¢jara MOXKHO MPOBECTH Pa3IMYHBIMH criocobamu. Camblid
HPOCTO ¥ JOCTYIHBINA — MCIIONB30BATh KOMAHAY YCIOBHOTO mepexoza jCC.
OTa KOMaH/a B Ka4eCTBE ONEPaH/a MMEET UMsI METKH B TEKYIIIEM CETMEHTE
koza. [lepexon Ha ATy METKY OCYLIECTBIISIETCS B CIydae, €ClId B pe3yJbTare
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paboTel mpexppinymeil komaHaw! ¢urar cf ycranosmiucs B 1. B cucreme
KOMaH/I MEKPOIIPOLIECCOpa HMEIOTCSI TP KOMaH/bI JBONTHOTO CIIOKEHUSL:

- inc omepaHx — omepanus WHKPEMEHTa, TO €CTh YBEIWYCHHS
3HAuYEHUs olepaHjia Ha 1;

- add omepanpg_l,omepaHn_2 — KOMaHIA CIIOKEHHS C IMPHHIIUIIOM
neiicTBus: onepana_1 = omepanxa_1 + omepang_2

- adc omepany_1,omepann 2 — KOMaHAa CJIOXKEHUs ¢ y4eToM (Jara
nepenoca cf: onepann_1 = onepann_1 + onepann_2 + 3Hauenue cf

OOpatuTe BHMMaHHME Ha IOCJIEIHIOI KOMaHAy — 3TO KOMaHza
CIIOJKCHHMSI, YYMUTBHIBAIOIIAs IIEPEHOC EIUHUILI U3 CTaplIero paspsia.
MexaHu3M TNOSBIEHUS TaKOMl €IMHUIBI MBI YXE paccMoTpenu. Taxkum
oOpazoM, koMmaHiga adc SBISIETCS CPEACTBOM MHKpOIpoleccopa Uit
CJIOKCHUS JUIMHHBIX IBOMYHBIX YHCEJI, PAa3MEPHOCTh KOTOPBIX MMPEBOCXOANT
MIOJI/IepKMBaeMble MHKPOIIPOLIECCOPOM JUTMHBI CTAHAAPTHBIX TOJICH.

PaccMoTpuM npuMep BBIYUCICHUS] CyMMBI YHCEI:

<1>;prgl

<2> masm

<3> model small

<4> stack 256

<5> .data

<6>a db 254

<7> .code ;cermeHT Kona

<8> main:

<9> mov ax,@data

<10> mov ds,ax

<11> ..

<12> xor ax,ax

<13>add al, 17

<14>add al,a

<15> jnc ml;ecnu HET mepeHoca, TO mepeiTn

;Ha m1

<16> adc ah,0;B ax cymMMa ¢ y4eToM nepeHoca

<17>ml: ...

<18> exit:

<19> mov ax,4c00h ;cTaHAapTHBIN BBIXO

<20> int 21h

<21> end main ;KOHeIl IPOrpaMMBbI

B crpokax 13-14 co3mana curyauus, KOraa pe3yiabTaT CIOXKEHUS
BBIXOAMT 3a I'PaHMIIBI ONEpaHa. ITa BO3MOKHOCTh YYUTBIBAETCSI CTPOKOM
15, rme xoMaHaa jnc (XOTS MOXKHO OBUIO OOOWTHCH M 0€3 Hee) MmpoBepsieT
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cocrosuue ¢uara cf. Ecnmu oH ycraHoBieH B 1, To 9TO IpHU3HAK TOTO, YTO
pe3ynbTaT OIepaluy IOMY4YWiIcs OoJblIe IO pa3Mepy, 4eM pasMmep
ornepanza, U Uil €ro KOPPEKTHPOBKH HEOOXOIUMO BBIIOJIHHTH HEKOTOPEIE
neficTBUA. B maHHOM citydae MBI IPOCTO IOJIaraeM, YTO IPaHULBI OllepaHia
pacmupsitorest 1o pazmepa AX, I Yero y4umThlBaeM IEpEeHOC B CTapIIHi
pas3psin komaunnoit ADC (ctpoka 15).

Cnoocenue 080uyHbIX Huucen co 3Hakom. Mukpompoueccop He
MIOJI03PEBAET O PA3IMYMK MEXIY YHCIaMH CO 3HaKOM U 0e3 3Haka. Bmecto
9TOTO y HEro ecTh CPeicTBa (PUKCHPOBAHMS BOSHUKHOBEHHMS XapaKTEPHBIX
CUTYallUi, CKJIaJbIBAIOIIUXCS B IIpoliecce BbluMciieHuil. HekoTopsle U3 HUX
MBI PACCMOTPEJIH TIPH 00CYKACHHH CIIOKEHUS YKcel 0e3 3HaKa:

- ¢mar mepeHoca cf, yctaHoBka KOTOpPOro B 1 TOBOPHUT O TOM, YTO
TPOU30IIIEIT BEIXO/ 38 IPEIeIIbl Pa3psAHOCTH OTNIEPAH/IOB;

- KoMaHay adc, KOTOpas YYHTHIBAET BO3MOXKHOCTH TaKOTO BBIXO[a
(TIepeHoC U3 MITAAIIETO pa3psiia).

Jpyroe cpeacTBO — 3TO PETHCTPAlMsi COCTOSHHS —CTapuLIero
(3HAKOBOTO) pa3psia ONEpaHAa, KOTOPOE OCYIIECTBISACTCS C ITOMOLIBIO
¢nara nepenonnenus of B peructpe eflags (our 11).

HononuurensHo K ¢uiary of mpu mepeHoce M3 CTapiiero paspsijia
ycranaBnuBaeTcs B 1 u ¢aar mepenoca cf. Tak kak MHKPOIPOIIECCOP HE
3HAeT O CYIIECTBOBAHMUM 4YHCENl CO 3HAaKOM M 0e3 3Haka, TO BCH
OTBETCTBEHHOCTh 32 NPaBHJIBHOCTh JEHCTBUN C MOJTYYUBIIUMUCS YUCIAMH
NoxuTcst Ha mporpammucrta. I[IpoanamusupoBats ¢uaru cf u of mMoxHO
KOMaH/IaMH yCJIIOBHOTO mepexo/ia jc\jnc u jo\jno COOTBETCTBEHHO.

Yro xe KacaeTcsi KOMaH]| CIIOKESHUS YUCENT CO 3HAKOM, TO OHH Te XKe,
YTO M I yuces Oe3 3HaKa.

Beiuumanue 0souunvix uucen 6es 3maxa. Kak w npu aHammze
omepanuy  CJIOXEHWs, MOpacCy)XIaeM HajJ  CyThblO  IPOIIECCOB,
NPOMCXO[MIIUX TPH  BBIMOJHEHUH  ONEpalyy  BblYMTaHus.  Eciu
yMeHbIlIaeMoe OOJblIe BBIYUTAEMOTO, TO IMPOOJEeM HET, — pPa3HOCTb
MOJIOKUTEJIbHA,  Pe3yiabTaT BepeH. Eciu  yMeHblIaeMoe  MEHbIle
BBIYMTAEMOTO, BO3HUKAaeT Mpobiema: pe3ynbpraT MeHbime 0, a 3TO yxke
YHCIIO CO 3HaKOM. B 3TOM citydyae pe3ynabraT HE0OXOJMMO 3aBepHYTh. UTO
5T0 o3Hauyaer? IIpu OOBIYHOM BBHIYMTAHUM (B CTOJIOMK) AENAIOT 3aeM | u3
cTapumero paspsjga. MHUKpPOIPOLECCOp MOCTYMaeT aHajJOTW4HO, TO €CTh
3aHMMaeT | M3 paspsana, CIEAyIOIEero 3a CTapIiuM, B Pa3psiIHOM ceTke
orepaHa.

Takum oOpa3om, mocie KOMaHIBI BBIYMTAHUS 4YHcen 0e3 3Haka
HYXHO aHanu3upoBaTh cocrosinue uiara cf. Ecnu on ycraHosieH B 1, To
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3TO TOBOPHT O TOM, YTO TIPOU3OLIET 3a€M M3 CTAPIIETO pa3psiaa U Pe3yabTaT
MIOJTYYMJICS. B JOTIOJIHUTEIEHOM KOJIE.

AHAJIOTHYHO KOMAaHIAaM CJIOKEHMS, TPYINNa KOMaHA BBIYUTAHUS
COCTOUT U3 MHHHMAJIFHO BO3MOKHOTO HaOopa. DTH KOMaH/bI BBIOTHSIIOT
BBIUMTaHME MO alrOpUTMaM, KOTOPBIE MBI ceifyac paccMaTpuBacM, a ydeT
0COOBIX CHTyallMii JOJDKEH INPOM3BOAWUTHECA CaMUM HporpammucToM. K
KOMaH/1aM BBIYMTAHHSI OTHOCSTCSI:

- dec omepann — omepauus JEKpPEMEHTa, TO €CTh yMEHBIICHUS
3HAYEHHMs OrNepaH/a Ha 1;

- sub onepana_l,onepana_ 2 — KOMaHAa BBIYMTAHMS; €€ MPUHLUI
JEUCTBUSL:
onepan_l = onepann_1 — onepang_2

- sbb omepann_1,onepana_2 — KOMaHJa BEIYUTAHUS C YUCTOM 3a€Ma
(¢mara cf): onepann_1 = onepann_1 — omepann_2 — 3HaueHue cf

Kax BuanTe, cpenm KOMaHJ BBIYMTAHUS €CTh KOMaHAa sbb,
yuuThIBatomnas ¢uar mepeHoca cf. Ota komaHma mono0Ha adc, HO Temeph
yxe ¢uar cf BBINOIHIET poJb MHAMKATOPA 3aeMa | W3 crapmiero paspsaa
TIPY BBIYUTAHUH YUCEIL.

PaccMmoTpuM npumMep nporpaMmmMHON 00paboTKU CUTYalnu:

<1>;prg2

<2>masm

<3> model small

<4> stack 256

<5> .data

<6> .code ;cerMeHT KoJia

<7> main: ;TOYKa BX0Jia B IPOTPaMMy

<8>...

<9> xor ax,ax

<10> mov al,5

<11>subal,10

<12> jnc m1 ;Her mepenoca?

<13>neg al ;B al Mmomysb pe3ynbTaTa

<14>ml: ...

<15> exit:

<16> mov ax,4c00h ;cTaHIapTHBIN BBIXOJ]

<17>int 21h

<18> end main ;KOHEIl POrPaMMBbI

B »toM mpumepe B crpoke 11 BeimomHsierca BeluuraHue. C
yKa3aHHBIMHM JUIsl STOM KOMAaHJbl BBIUUTAHUS HUCXOAHBIMU JAHHBIMU
pe3ynbTar Imojiydaercs B JIONOJHUTEIBHOM Kojie (oTpuuarenbHbiil). s
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TOTO YTOOBI MPe0Opa3oBaTh Pe3yNbTaT K HOPMAILHOMY BHAY (TIOIYYUTH €T0
MOZYJb), MPUMEHseTCd KOMaHIa neg, ¢ IOMOLIBI0 KOTOPOH IOJydaeTcs
JOIIOJIHEHHE OIlepaHia. B HameM ciydae MBI IOJYYWIH JOIOJHEHHE
JOIIOJIHEHNS WM MOZAYJb OTPULATENBHOrO pe3ynbTaTa. A TOT (akT, 4To
9TO Ha CaMOM JIeJIe YMCIIO OTPHIATENbHOE, OTPAXKEH B COCTOSIHUH (iara cf.
Jamnbie Bce 3aBUCUT OT adropuT™Ma 00pabOTKH.

Bviuumanue 0eouunvix yucen co 3Hakom. 37ech BCE HECKOJIBKO
cnoxsee. [locnequuit mpuMep Mokasai TO, YTO MUKPOIPOLECCOPY He3aueM
HUMCTH JIBa yCTpOPIICTBa — CJIOXKCHUA U BbIYHUTAHHUS. I[OCTaTO‘IHO HaJIH4YuAa
TOJIBKO OJTHOTO — YCTpOMCTBa cioxeHHs. Ho ans BelYMTaHUS CIIOCOOOM
CIIOXKEHMS YHCEN CO 3HAKOM B JONOJHHUTEIBHOM KOJE HEoOX0JUMO
MIPEACTaBITE 00a onepaHia — ¥ yMEHbIIAEMOe, U BbIYUTaeMoe. Pe3ynpTar
TOXKE€ HY)KHO PaccMaTpUBaTh Kak 3HaueHHE B JOMOJNHUTENbHOM Koge. Ho
3/1eCh BO3HHMKAIOT CJIOKHOCTH. IIpexne Bcero, oHM CBsSI3aHBI C TEM, YTO
CTapIINi OUT OTepaH/ia pacCMaTPUBACTCS KaK 3HAKOBBIM.

OTcnenuTh CHUTYyalMIO MEPENONHEHHS MaHTHCCBI MOXKHO IO
conepxxumomy ¢iara nepenoiaeHus of. Ero ycraHoBka B | TOBOpPHT O TOM,
YTO pE3yJbTaT BBIIIC 3a AUANA30H MPCACTABJICHHUSA 3HAKOBBIX YUCECIT (TO
€CThb M3MEHWICS CTapIiMii OWT) I OmepaHAa TaHHOTO pa3Mepa, Hu
MIPOTPAMMHUCT JOJDKEH MpPEIyCMOTPETh JEHCTBHA TI0 KOPPEKTHUPOBKE
pesyJbTara.

Ymnoowcenue uucen 6esz 3naka. I[J'Iﬂ YMHOKCHUS 4YHCCIT 0e3 3Haka
npeaHa3sHavuycHa KOMaH/1a

mul comHOXHTENH |

Kak Bugute, B KOMaHJe yKa3aH BCEro JHIIb OAWH OIEPaH[-
COMHOXUTENIb. BTOpoii omepanHa — COMHOXHWTeNb 2 3agaH HesBHO. Ero
MECTOMNOJI0KEeHNE (PUKCUPOBAHO U 3aBUCHT OT pa3Mepa coOMHOXuTeneil. Tak
KaK B 0OIIeM ciydyae pe3ylabTaT YMHOXKEHHUS OOJbIle, YeM JI000H M3 ero
COMHOXUTEIIEH, TO €ro pa3Mep M MECTONOJIOKEHUE JODKHBI OBITh TOXE
OTpeNeIeHbl OJHO3HAYHO. BapwaHTBl pa3MepoB COMHOXHUTEIEH U
pa3MeIIeHust BTOPOTo OlepaH/a U pe3yJibTaTa NpUBEACHbI B Tabwuie 2.4.

W3 Tabnuipl BUIHO, YTO MPOMU3BEAECHHE COCTOUT M3 JIBYX YacTeil U B
3aBHCUMOCTH OT pa3Mepa OIEepaHA0B pa3MellaeTcss B JBYX MecTaXx — Ha
MecTe COMHOXMTENb 2 (Miajmas 4acTb) U B JOIOJIHUTEIFHOM PErHCTpe
ah, dx, edx (crapmas uyactp). Kak >xe nuHamuyecku (TO €CTb BO BpeMs
BBITIOJIHEHUSI TPOrpaMMbl) Y3HaTh, YTO PE3yJbTaT JOCTAaTOYHO Maj U
YMECTWJICS B OJHOM pPETUCTpe HIM UYTO OH IPEBBICUI Pa3MEPHOCTh
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perucTpa, ¥ crapiuas 4acThb OKasajach B ApyroMm peructpe? st 3Toro

NPUBJIEKAIOTCS YK€ M3BECTHBIC HaM IO NPEAbIayIIeMy o0CyKaAeHuIo (iarn
niepeHoca cf u nmepenonaerus of:

Tabnmma 2.4. PacmionoxeHne orepaHaoB

U pe3yibTaTa Ipyu YMHOKESHUH

COMHOXMUTENb 1 | coMHOXUTEND 2 Pesynbrar

Baiit al 16 6ur B ax:
al — muanuias yacTh pesyibTaTa;
ah — crapuias 4acth pesyJabrara

CnoBo ax 32 6ur B mape dx:ax:
ax — MJIaanias 4acTh pe3ysbTara;
dX — crapiast 4acTh pe3yJabTara

JlBoiiHoe ciioBo | eax 64 ouT B mape edx:eax:
eax — MIa/Ias yacth pe3ysbTara;
edx — crapmias yacTh pe3ynpTara

- eCcM CTapIuasi 4acTh pe3yjbTaTa HyJeBas, TO IOCIE ONeparuy
npousBenenus ¢uaru cf =0 u of = 0;

- eciM Ke 3TH (hIark HEeHyJIEBBIC, TO 9TO O3HAYACT, YTO PE3yJIbTaT
BBIILIENT 3a MPENesbl MJIaJIieli 9acTH MPOU3BEACHUS U COCTOMT W3 IBYX
9acTeld, 9TO U Hy)KHO YYUTHIBATH IIPH JajbHeliiei pabore.

Ymuoorcenue uucen co 3naxom. I[J'Iﬂ YMHOKCHUA 4YHCCJI CO 3HAKOM
npeaHa3sHavucHa KOMaH/1a

imul onepaunn_1[,onepany_2,onepany_3]

DTa KOMaHJa BBINNOJHIETCA TaK »JK€, Kak M KomaHma mul.
OTJINYNTENLHON OCOOCHHOCTBHIO KOMaHABI Imul SBISETCS  TOJBKO
(dopmupoBaHue 3HaKa.

Ecnu pesysnbrar Man u ymeliaeTcs B OJHOM perucrpe (To ecTh eciiu
cf = of = 0), To comepkrMoOe JIPyroro perucTpa (Crapuei yacTH) sBIsIeTCs
pacuMpeHreM 3HaKa — BCE €ro OWTHI paBHBI CTapuieMy OUTY (3HAKOBOMY
paspsiay) MilaIei 4acTu pe3ybTaTa.

B mporuBHOM ciyuae, (ecnu cf = of = 1) 3HakoM pe3ynbTara
ABJISIETCS 3HAKOBBIM OWT cTapmied 4YacTH pe3yibTaTra, a 3HAKOBBIM OWT
MITALIEH YacTH ABISIETCS 3HAYAIUM OMTOM JIBOMYHOTO KOZA Pe3yJIbTaTa.
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Ecnu BBl MOCMOTpPUTE OMUCAaHUE KOMaHAbI imul, To yBumuTe, YTO
OHa  JIOIycKaeT Oojee  IMUPOKHE  BO3MOXKHOCTH IO  33JaHUIO
MECTOMOJIO0KEHHUS OMEPaHIOB. DTO CAENaHO I YA00CTBAa HCIIOIH30BAHNUS.

Jlenenue wuucen 6e3 3naxa. Jnga nmeneHms ducen 0Oe3 3HaKa
IpeTHa3HaYeHa KOMaH/a:

div geaureis

Jlenutenb MOXKET HAaXOIWTHCSA B MaMATH WIM B PETHCTPE U HUMETh
pasmep 8, 16 wmu 32 6ut. MecroHaxoxaeHHe AeTUMOro (PUKCHPOBAaHO U
TaKk JKe, KaKk B KOMaHJIE YMHOXXCHHs, 3aBHCHT OT pa3Mepa OIepaH[IoB.
Pe3ynbpTaToM KOMaH/IbI ACICHUS SBIISIOTCS 3HAUEHHSI YaCTHOT'O M OCTATKA.

BapuaHTbl MECTOIOJIOKEHUSI W pa3MEpPOB OINEPAHIOB OIepaluu
JIeJIEHN TTIOKa3aHel B Ta0ume 2.5.

Tabnuma 2.5. PacmionoxeHue orepaHaoB
U pe3ynbTara IpH ACICHHN

Jlenmumoe Jemurenn YacTtHoe Ocratok
16 dur Baiit Baiit Baiit
B PETHCTpE ax PETHUCTp WK sTuciika B peructpe al | B peructpe
aMSATH ah
32 éur CroBo 16 6ur Cnogo 16 Cnogo 16
dx — craprmast perucTp wiu sueika 6ur B 6ur B

4acThb
axX — mJjagnias
4acThb

naMsTH

perucrpe ax

peructpe dx

64 our

edx — crapmias
94acTh

eax — muaas
94acTh

JBoitHoe ciioBo 32
our

PETHUCTp I sTuciika
MamsT{

JBoitHoE
CJIOBO

32 6ur B
perucTpe eax

JBoitHoe
CJIOBO

32 6ur B
perucrpe edx

Ilociie BBIIONHEHUS KOMaH/bI

ACJICHUsA COACPIKUMOC (1)J'Ial"0B

HEOMpeesIeH0, HO BO3MOXKHO BO3HHMKHOBEHHUE MpepbiBaHusi ¢ HoMepoMm 0,
Ha3bIBAEMOT0 “JIeJIeHHEe Ha HOJIb . DTOT BUJ NpPEPhIBAHUSI OTHOCUTCS K Tak
Ha3bIBa€MbIM UCKJIIOUCHHSIM. JTa Pa3HOBUIHOCTH MPEpPhIBAHUI BO3HUKAET
BHYTPH MHUKPOTIpOIleCCOpa H3-3a HEKOTOPBIX aHOMAaJIWA BO BpeMs
BBIYHCIUTENILHOTO Tporecca. IIpepeBanue 0, “meneHne Ha HOMB’, TPH
BBITIOJTHEHUH KOMaHAbl div MOXET BO3HHUKHYTH IO OZHOW W3 CIIEHYIONIUX
TIPUYYH:
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- JeTUTENb paBeH HyJIIo;

- YaCTHOE HE BXOJHUT B OTBEACHHYIO IIOJ HETO DPaspsAAHYIO CETKY,
YTO MOJKET CIIyYUThCS B CIEIYIOIINX CIIyqasX:

- P JEJICHWH JENUMOro BEJIWYMHOW B CIIOBO HA JEJHTENb
BEIMYMHON B OalT, mMpW4YeM 3HAYEHHE HETMMOro B Oojee ueM 256 pa3
OoJbLIe 3HAUCHHUS JEITUTEIS;

- MIpH JEJICHUH JEeITMMOT0 BEJIMYMHOI B IBOWHOE CJIOBO Ha JICIHUTENh
BEJIMYMHOM B CJIOBO, MMPUYEM 3HA4YEHHE JEIUMOro B Oojee uem 65 536 pa3
OoJIbIlIe 3HAYCHUS JACITHUTENS;

- Opu ACJICHUN OCIUMOTO BEJIMUMHOU B YUYETBEPCHHOC CJIOBO Ha
JCIUTCIIb BEJIUYMHON B ﬂBOﬁHOG CJIOBO, IMPpUYEM 3HAYCHUC ICITIUMOIO B
oosee ueM 4 294 967 296 pa3 Oosiblie 3HAUCHUS TETUTENS.

,ZZereHue uyuceynl CO 3HAKOM. HJ’I?I JCICHUA YHCCITI CO 3HaKOM
npeaHa3sHavucHa KOMaHda

idiv memurens

Jlis 3TOM KOMaH/B! CIPABEIIMBEI BCE PACCMOTPEHHBIE MOJOKEHHUS,
Kacarolyecss KOMaHJ M 4Hucell cO 3HAaKoM. OTMETHUM JHIIb OCOOCHHOCTH
BO3HUKHOBEHHUs uckitoueHus: 0, “meneHve Ha HOMB’, B Clydae YHCEN CO
3HakoM. OHO BO3HHMKAeT MPH BBHIMOJHECHHM KOMaHIbl idiv Mo OmHOW u3
CIEIYIOUINX PUYNH:

- JIeIUTENb PaBEH HYIIIO;

- YaCTHOE HE BXOJHUT B OTBEIICHHYIO JIJIS HETO Pa3psIHYIO CETKY.

[MocnenHee B CBOKO OYepelb MOKET MPOU30MTH:

- IpU JEeNeHUH JAETMMOTO BEJIMYHHOH B CJIOBO CO 3HAaKOM Ha
JICTIUTEINb BEMYMHOW B OAalWT cO 3HAKOM, NpUYEM 3HAYEHHE JEIUMOro B
Gonee yeMm 128 pa3 Oosblle 3HAUCHMS JENUTENS (TaKUM 00pa3oM, YacTHOE
HE JI0JDKHO HaXOJIUThCS BHE AnManazoHa ot —128 jgo +127);

- TIpU JIeJICHUU JIETUMOTO BEJIMYMHOW B JIBOWHOE CJIOBO CO 3HAKOM
HAa JICJUTENb BEJTMYNHOMN B CIIOBO CO 3HAKOM, IPHYEM 3HAUCHHE JETHMOTO B
6omee uwem 32 768 pa3 Ooiplie 3HAUEHUS OenuTens (TakuMm oOpa3om,
YaCTHOE HE JIOJKHO HAXOJWTHCSI BHE Juamna3ona oT —32 768 mo +32 768);

- IPU JIeNIEHUH JIeNMMOTO BEIMYMHON B YYETBEPEHHOE CIOBO CO
3HaKOM Ha JENIUTENlb BEIMYMHON B JABOHHOE CIOBO CO 3HAKOM, MPHUYEM
3HaUeHHe JaenuMoro B Oosee uem 2 147 483 648 pa3 Oonplue 3HaYCHUS
Jenurelts (TakuM 00pa3oM, YaCTHOE He JIOJDKHO HaXOJUTHCS BHE JTMaIla30Ha
ot —2 147 483 648 no +2 147 483 647).

Jloeuueckue komanowl
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B cucreme KoMmMaHI MHKpPONpOIECCOpa €CTh CIEAYIOMHUN Habop
KOMaH/I, TOJIAEPKUBAOIMINX PAOOTY C JIOTHYECKUMH JAHHBIMH:

and omepann_1,omepann_2 — omepanus JOTHYECKOTO YMHOKEHHS.
Komanna  BbINONHSET  MOpa3psIHO  JIOTMUYECKyro  omepanuio U
(KOHBIOHKINIO) Haj OutamMu omepaHmoB omepaHa | wu  omepaHn 2.
PesynbTar 3anuceiBaeTcst Ha MecTo onepany_l.

or omepana_l,omepana_2 — omepaunus JOTMYECKOIO CIIOXKEHHUS.
Komanzna BbIMONHSET TOpa3psgHO  JorHdeckyo omepamuto  WJIN
(IM3BIOHKIMIO) Hajy OuTamMu omnepaHioB omepaHn 1| u  omepanxa 2.
Pe3ynbrat 3anucsiBaeTcs Ha MecTo onepasy_l.

xor onepanj_l,onepann_ 2 - onepanus JIOTUYECKOTO
HCKJIIOYAIOILETO CIIO’KEHHSL.
KomaHza BEITONHSAET MOPA3psAHO JOTHYECKYIO ONEPaNnio NCKIIOYAIOIEro
WJIIN wanm Ourtamm omepaHnoB omepaHn | w omepanx 2. PesympraT
3aIichIBaeTCs Ha MecTo onepasy_ 1.

test omepann_l,omepannm 2 — omepamus “TpoBepHTH” (crmocoboM
JIOTHYECKOT0 YMHOXXEHHMsI). KoMaH/1a BEIOTHSET MOpa3psAHO JOTHYECKYIO
onepanuto W Hag 6utamu onepannoB onepann_ 1 u omepann_ 2. CocrosHue
OTIePaH/IOB OCTAETCS MPEKHUM, U3MEHSIOTCS ToJbKO (uiaru zf, sf, u pf, uro
JTaeT BO3MOKHOCTh aHAJU3UPOBATh COCTOSHUE OTACIBHBIX OUTOB OnepaHaa
0e3 U3MEHEHHUS UX COCTOSHHSI.

not  omepangy ~ —  omepamus  JIOTHYECKOTO  OTPHILAHUSL.
Komanja BBINIONTHAET MOpa3psiiHOE MHBEPTHPOBAaHUE (3aMEHY 3HA4EHUS Ha
oOpaTHOE) Kakgoro Oura omepaHia. Pe3ynbraT 3ammchIBaeTcss Ha MECTO
orepaHya.

Komanowl cosuza

KomaHgp! 3T0M TPyHIBl TakkKe OOCCICYUBAIOT MAHMITYJISIIHH HaJl
OTIIENIFHBIMU OUTaMHU ONEPAHIOB, HO HHBIM CIIOCOOOM, YeM JIOTUYECKUE
KOMaH/IbI, PACCMOTPEHHBIC BbIIIC. BCe KOMaH/IbI CABHUTA TEPEMEIIAI0T OUTHI
B I10JIC OTIEPaH/Ia BJICBO MJIA BIPABO B 3aBUCHMOCTH OT KOJIa OIICPAITHH.

Konn4ecTBO CABHraeMbIX paspsiioB — CYCTYMK CABHIOB  —
pacmoyiaraercsi, Kak BHAWTE, Ha MECT€ BTOPOr0 OIEpaHIa H MOXKET
3a[1aBaThCs ABYMS CIIOCOOAMHU:

- CTaTHYECKH, 9YTO IMpeanojaract 3agaHue (HUKCHPOBAHHOTO
3HAYCHUS C MOMOIIBI0 HETIOCPEACTBEHHOTO ONICPaHa;

- IMHAMHAYECKH, 4YTO O3HAYAET 3aHECECHHE 3HAYCHMS CUETUYHKA
CIBHIOB B PEerucTp cl mepe BBIMOIHCHHEM KOMAH/IBI C/IBUTA.

KoManapl TMHENHOTO caBUra AEIsSTCs Ha ABa I10ATUIA:

- KOMaHJIbI JIOTHYECKOI'0 TUHEHHOIO C/BUTa;

- KOMaH/Ibl apr(PMETHIECKOTO JTHHEHHOTO CIIBUTA.
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K xoMangaMm 1oruueckoro JHHESHHOTO CABHI'A OTHOCSTCS:

- shl omepanm,cuerunk_casuros (Shift Logical Left) — moruueckmuit
caBur BieBo. CoJep)kMMOe OIepaHja CIBUracTCsl BJIEBO Ha KOJIMYECTBO
O6uTOB, OmpenensieMoe 3HaUCHHEM CYEeTYHK cABHroB. CrpaBa (B IO3HIINIO
MJIaIrero OuTa) BIMCHIBAIOTCS HYJIH,

- shr onepanm,cuerank_casuros (Shift Logical Right) — nmoruueckmit
capur BrpaBo. ColepKUMOE OTepaHia CIBUTAeTCs BIPABO HA KOJIHYECTBO
OWUTOB, OmMpeeNieMOe 3HAYCHUEM CYEeTYMK cABHroB. CiieBa (B MO3HUIHIO
CTapIIero, 3HaKOBOTO OMTAa) BIHCHIBAOTCS HYJIH.

KomaHnzpel apudmMeTHyeckoro JWHEHHOro CABHIa OTJIMYAIOTCS OT
KOMaH][ JIOTHYECKOTO CIBHUIA TEM, YTO OHH 0COOBIM 00pa3oM paboTarT CO
3HAKOBBIM Pa3psioM OIepaH/a;

- sal omepang,cuerunk_cauroB  (Shift  Arithmetic Left) -
apudmerryeckuil capur BieBo. CoaepKUMoe OllepaH/ia CIABUIAETCS BJICBO
HAa KOJHMYECTBO OWTOB, OIpPEACIIEMOE 3HAYCHUEM CUYCTUMK CJBHIOB.
CrpaBa (B MO3UIHMIO MIIQAIIETO OWTa) BIHUCHIBarOTCsA Hymu. Komanna sal He
COXpaHseT 3HakKa, HO ycraHaBimBaeT ¢uar cf B ciiyyae CMeHbI 3HaKa
OuYepe/IHbIM BBIBUTaeMbIM OMTOM. B ocTambHOM KOMaHza sal MOJHOCTHIO
aHayornyHa komase shl;

- sar omepanxg,cuetynk_ciasuro (Shift  Arithmetic Right) -
apudmernyeckuid caBur BrpaBo. ColepkuMoe OmepaHja CABUTaeTCs
BIIPAaBO Ha KOJIMYECTBO OUTOB, ompeesIeMoe 3HAYEHHEM
C‘IeT‘-II/IK_CI[BI/IFOB. CneBa B onepaHa BIIUCBIBAKOTCS HyJ'H/I. KOMaH}]a sar
COXpaHsIeT 3HaK, BOCCTAHABIIMBAS €r0 MOCIE CIBUra KaKJa0ro O4epeHOTO
oura.

K kxoMaHzaM IUKJIMYECKOTO CIBHIa OTHOCSTCS  KOMAaH[bI,
COXpaHSIOIIMEe 3HAaueHWs cJaBUraeMblx Out. EcTe 1Ba Tuma KomaH[
LUKJIMYECKOTO C/IBHTA!

- KOMaH/Ibl [TPOCTOTO IIUKJIMYECKOTO C/IBUTa;

- KOMaH/Ibl IIUKJIMYECKOTO CIIBHTA Yepe3 (iar nepenoca cf.

K xoMaH1aM npoCTOro MUKJINYECKOTO CJBUIa OTHOCSTCS:

- rol onepanm,cuerunk_capuros (Rotate Left) — nukindeckuii capur
BieBo. Comep)knMoe OIepaHAa CABUTAETCS BJICBO Ha KOJIMYECTBO OWT,
omnpeeNnsIeMoe ONepaH/ oM CYETYHK cIBUroB. CIOBHUTaeMble BIEBO OUTHI
3aIMCHIBAIOTCS B TOT )K€ OTEpaH/ CIpaBa.

- ror omepann,cuetynk casuros (Rotate Right) — umkmuueckuii
casur Brpaso. Cozep)KUMoe OIepaH/a CIBUTAeTCsl BIPABO Ha KOJUYECTBO
OuT, ompenensieMoe ONEPaHJOM CUETYMK CIBUroB. CaBHraeMble BIIPaBoO
OWTHI 3aITUCHIBAIOTCS B TOT XKE ONEPaH]
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K xomaHmaM LWKIMYECKOro cIBuUTa uepe3 ¢uar mepeHoca cf
OTHOCATCS CICAYIOLINE:

- rcl omepanm,cuetunk_casuroB (Rotate through Carry Left) —
LUKIMYEeCKUH CIOBHI BIEBO uepe3 mepeHoc. ComepkuMmoe olepanHzaa
CHBUraeTcs BIICBO Ha KOJHMYECTBO OWT, OIpenensieMoe OIepaHIoM
CUCTYHK CcABUroB. CIBHraeMble OMTHI IOOYEPEIHO CTAHOBATCS 3HAUCHHEM
¢uara nepenoca cf.

rer omepaunn,cyetunk casuroB (Rotate through Carry Right) —
LIUKJIMYECKUH CABUT BIpaBo dYepe3 mnepeHoc. CopepxuMmoe orepaHia
CABUTAETCS BIPAaBO Ha KOJMYECTBO OHT, OIpeAenseMoe ONepaHaoM
CUCTYUK CIABUI'OB. CILBI/IFaeMI)Ie OHTBI MOO4YEePE€AHO CTAHOBATCA 3HAUYCHUCM
¢mara nepenoca cf.

IInan BeINOJIHEHHS

1. Hamncats Ha s3pIke AccemOiepa ¥ CKOMIMIIMPOBATh IPOrpaMMy
COTJIACHO TOJIyYCHHOMY OT IIPETIOaBaTelNsl BAPUAHTY.

2. TlogroroButecs K cmade JabopatopHOod  paboOTBHI MO
TEOPETHUYECKOH YacTH JJabopaTOpHOil pabOTHI.

Bapuanmui 3a0anuii na gvinoanenue

Bapmnanr 1

ITonb3oBarens BBOOUT JaBa yucia A U B B mecTHaamarepuaHoM
Buje. [Iporpamma nosxkHa:

1. ITocunrate C=A+B/2.

2. YcraHoButh Bee yeTHble OUTHI C.

3. BriBectu Ha 3kpaH uncio C B JBOMYHOM BHJIE.

BapuanT 2

Ionp3oBarens BBOAMT 1Ba uucia A U B B mecTHagnarepuyHOM
Buje. [Iporpamma nomxkxa:

1. ocuntats C=A+B/3.

2. O0HyuTH Bce HeueTHBIE OUTHI C.

3. BeiBectn Ha 3kpaH uncio C B ABOMYHOM BHUJE.

Bapmanr 3

Ionp3oBarens BBOAMT 1Ba uucia A U B B mecTHagnarepuyHOM
Buze. IlporpaMma nomkHa:

1. Ilocuurats C=A+B.

2. Ecnu Tpermii 6ut uncna C ycTaHOBIIEH, TO BBIBECTH Ha 3kpaH C B
JIBOMYHOM BHJIE, B IPOTUBHOM Clly4ae, BhIBeCTH Ha 3kpaH C/2 B JBOMYHOM
BUJIE.
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Bapmuanr 4

[omp30BaTens BBOAWT 1Ba yucia A ¥ B B mecTHagmarepudHOM
Buje. [Iporpamma nosmxHa:

1. [Tocunrats C=A/2+B.

2. YcraHoButhb Bce HeueTHbIE OuThI C.

3. BeiBectH Ha 3kpaH yuciio C B JBOUYHOM BHUJIC.

Bapuant 5

ITonp30BaTens BBOAMT 1Ba yucia A M B B mecTHagmarepuyHOM
Buje. [Iporpamma nosxHa:

1. [Tocuurats C=(A+B)/4.

2. Copocuts niepBsIii 6ut uncia C, eciii OH yCTaHOBJICH.

3. BriBectu Ha 3kpaH uncio C B JBOMYHOM BHJIE.

BapuanT 6
INonp3oBarens BBOAWMT 1Ba uncia A n B B mecTHammarepuaHOM

Buze. [IporpamMma nomkHa:

1. ITocuurats C=(A-B)*4.

2. BBIMONMHATE MUKINYECKHA ¢IBUT morydeHHoro yucna C Ha 3 Guta
BIIPABO.

3. BeiBectH Ha 3kpaH yncio C B ABOMYHOM BHUJE.

Bapuant 7

[Tonp3oBarens BBOAMT IBa umcia A m B B mecTHagmaTtepuyHOM
Buze. [Iporpamma nomkHa:

1. [Mocunrats C=A/2+B.

2. Bemosnnute apudmerndecknii capur C Ha 3 OUT BIIeBO.

3. BeiBectu Ha 3kpaH uncio C B JBOMYHOM BUJIE.

BapuanTt 8
ITonp3oBarens BBOAWUT JABa 4ucia A W B B mecTHaamarepuIHOM
Buje. [Iporpamma nosxHa:
1. ITocunrate C=A+B*2.
2. O6HyUTH BCe yeTHbIe OuTHI C.
3. BriBectu Ha 3kpaH uncio C B JBOMYHOM BHJIE.

Bapuanr 9
Ilonp3oBarens BBOAMT 1Ba uucia A U B B mecTHagnarepuyHOM

Bune. [Iporpamma Jo/mKHa:
1. ocuntate C=A+(B-5h)*2.
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2. Ecmu ycranoBneH 4eTBepThIid 6T uncna C TO BBEIBECTH HA DKpaH
A B IBOMYHOM BHJE, B IPOTHBHOM CIIy4ae BBHIBECTH Ha dKpaH 4ucio B B
JIBOMYHOM BHJIE.

Bapuant 10

[lonb3oBarens BBOAMT ABa yucia A U B B mecTHaamarepuuHOM
Buze. IIporpaMma nomxkHa:

1. ITocuurate C=(A+12h)/2+B.

2. OGHynuTH BCce yeTHble OuTHI C.

3. BeiBectH Ha 3kpaH yncio C B ABOUYHOM BHJIE.

BapuanT 11

[Tomp30BaTens BBOAWT nBa 4ucia A W B B mIecTHagmaTepmaHOM
Buze. [IporpamMma nomkHa:

1. ITocunrate C=(A-14h)*4-B.

2. YcraHoBuTh Bee yeTHbIle OUTEI C.

3. BeiBecTu Ha 3kpaH yucio C B JBOMYHOM BHJIE.

BapuanT 12

ITonmp30BaTens BBOAMT 1Ba uyucia A m B B mecTHaaaTepuyHOM
Buje. [Iporpamma noskHa:

1. ITocuurate C=A*B-4.

2. Ecnu tperuit u nateiil 6ut unciaa C ycTaHOBJICHBI, BHIBECTH Ha
9KpaH A B IBOMYHOM BHUJE, €CIIA TPETUH U IATHIA OUT uncia C cOpoIIeHH!,
BBIBECTH Ha 3KpaH B B JBOMYHOM BHIE, B APYTUX ClIy4dasX BBIBECTH Ha
sKkpaH yncino C B IBOMYHOM BHJIE.

BapuanT 13

Ilonp3oBarens BBOAMT 1Ba uucia A u B B mecTHaguarepuuHOM
Buje. [Iporpamma nosxHa:

1. TTocuurats C=(A+B)/4-16.

2. Ecnm tpermii u nATeil OuT uncna C yCTaHOBIICHBI, BEIBECTH Ha
9KpaH A B JBOMYHOM BHJE, €CIM BTOPOHl M dYeTBepThId Our umcima C
cOpoIIeHbI, BRIBECTH Ha 3KpaH B B JBOMYHOM BHIE, B APYTHUX CIydasx
BBIBECTH Ha 3KpaH uncyio C B TBONIHOM BHJIE.

BapuanT 14

[Monp3oBarens BBOAMT 1Ba uucia A m B B mecTHaguaTtepuyHOM
Buze. [Iporpamma noinkHa:

1. ITocuurats C=(A-B)*2+1Ah.
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2. BriBecTtn Ha 3kpaH | ecnu mectoit 6ut uncia C ycranosieH u 0 B
IPOTHBHOM CITy4Jae.

Bapuant 15
ITonp3oBarens BBOAWMT ABa uncia A m B B mecTHagmarepuaHOM

Buje. [Iporpamma nosxHa:
1. ocuutate C=(A-7h)*4-B.
2. Copocurs Tpetnii Out yucna C, eciii OH YCTaHOBJICH.
3. BriBectu Ha 3kpaH uncio C B JBOMYHOM BHUJIE.

BapmuanTt 16

ITonb3oBarens BBOOUT JABa yucia A U B B ImecTHaAmarepuaHoM
Buze. [IporpamMma nomkHa:

1. ITocuutats C=A+4*B.

2. BemonauTh nukimyeckuit capur yncina C Ha 3 Oura BIpaso.

3. BriBecTu Ha 3KkpaH yucio C B JBOMYHOM BHJIE.

Bapmanrt 17

ITonmp30BaTens BBOAMT 1Ba uyucia A M B B mecTHaaaTepuuHOM
Buze. [IporpamMmma nomxkxa:

1. ITocuurate C=A*3+B*2.

2. Bemonuuts apudmernueckuii casur yncia C Ha 2 GuTa BIIPaBo.

3. BeiBectH Ha 3kpaH yncio C B JBOUYHOM BHJIE.

BapuanT 18

[Tonp3oBarens BBOAMT 1Ba uncia A m B B mectHammarepuaHOM
Buze. [Iporpamma nomkHa:

1. ITocunrate C=A*3+B*2.

2. Bemosnnute apudmerndecknii caur yncia C Ha 2 Ourta BIIpaBo.

3. BriBectu Ha 9KkpaH uncio C B JBOMYHOM BHJIC.

BapwuanT 19

[Tonmp30BaTens BBOAWT 1Ba yucia A u B B mecTHagmarepudHOM
Buje. [Iporpamma nosxkHa:

1. ITocuurats C=A*B-4.

2. Ecimu tpetnit n naTeiid Out uncna C yCTaHOBIEHBI, BBIBECTH Ha
9KpaH A B IBOWYHOM BHUJIE, €CIIM TPETHH M MATHIN OuT uncia C cOpouieHsl,
BBIBECTU Ha 3KpaH B B ABOMUYHOM BHJE, B JAPYTUX CIIydasX BBIBECTH Ha
sKkpaH yucio C B JBOMYHOM BHJE.

Bapuant 20
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[omp30BaTens BBOAWT 1Ba yucia A ¥ B B mecTHagmarepudHOM
Buje. [Iporpamma noyxHa:

1. ITocunrats C=(A+17h)/2+B.

2. O6uymuTh Bee yeTHbIe OuTHI C.

3. BeBectH Ha 3kpaH yncio C B JBONYHOM BHJIE.
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2.4 JIaGopaTopHas padora «Moay;abHoe
NPOrpaMMHPOBaHHE»

eab paGoTbl
Ienpro maHHO pabOTHI SBIAETCSA W3yYCHUE HAMUCAHUS IPOLETYp U
MaKpOCOB C MCHOIb30BAHUEM MOAYIHHON CTPYKTYPBI IIPOTPAMMBL.

®dopma nposeeHU
BrinonHeHe MHANBHAYAIBHOTO 331aHUS.

®DopMa 0THYETHOCTH
3anura nporpaMMHOTrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyeckue 0CHOBBI

Ilpoyeoypuvl Ha sa3vike accembnepa

Jiist oopMIteHHS TIPOLIeAYyp CYIIECTBYIOT CIICIIHAbHBIC TUPEKTHBBI
proc/endp u mamMHHas KOMaH/a ret — BO3BpaT yIpaBlICHUS U3 TMPOLEIYPbI
BEI3BIBAIOIICH IIPOTpaMMe.

@opmam Komarnowl ret: ret guco.

PaboTa KOMaH/IBI 3aBUCUT OT THUIIA POIIETYPHI:

- 1L Tporenyp ONIDKHErO THIIA — BOCCTAHOBHTH U3 CTEKa
coJiepkuMoe eip/ip;

- JUIsl TIPOLIEAYP JAJIHEro THIa — IOCIEI0BATEIbHO BOCCTAHOBHUTH
U3 CTeKa COJIEPKUMOE eip/ip U CErMEHTHOT'O PETHCTpa CS.

- €CIM KOMaHJa ret MMeeT OIepaHA, TO YBEIUYUTh COAEPIKHUMOE
€sp/Sp Ha BEJIMUMHY OIepaHja YHCJIO; MPU STOM YUYUTHIBAETCS aTpudyT
pexuma agpecaunu — usel6 wim use32:

- ecmn usel6, TO Ssp=(SsptumMci0), TO ecTh YyKa3arelb CTeKa
CIBHTACTCS Ha YHCIIO OANT, paBHOE 3HAYCHHUIO YHCIIO;

- ecmm use32, To sp=(spt2*umcio), TO ecCTh yKazaTellb CTeKa
C/IBUTAETCS HA YUCIIO CJIOB, pAaBHOE 3HAYCHHUIO YHUCIIO.

IIpoyedypor mocym pasmewiamuvcs 8 npocpamme:.

- B Hayaje mporpamMMmbl (JI0 TIepBOi HCTIOHIEMON KOMAHIbI);

- B KOHIIE TIporpaMMBbI (TIociie KOMaHbl BBIXOJIa B OMEPAMOHHYIO
CHCTEMY);

- IPOMEXYTOUYHBIH BapHaHT — TEJIO TPOLEAYPHl paCIIONaraercs
BHYTPH JIPYTOil MPOLeAYPHl WM OCHOBHON TPOTPAMMBI (C HCIIOIB30BAHUEM
KOMaH/Ibl 6€3yCIOBHOTO mepexonaa jmp);

- B IPYrOM MOJYJE.
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Br130B Oyi3Kkoit Win 1anbpHEH MpOIexypsl C 3alIOMHHAHIEM B CTEKE
ampeca TOYKH BO3Bpara ocyrectBisiercss xomanoot call (popmar: call
MeTKa). BelmonHeHne KoMaH/Ib! HE BIUSIET Ha (IIary.

Ilpu OmmwkHeH ampecaii — B CTEK 3aHOCHTCS COAEPIKAMOE
yKazaTenss KOMaHZ eip/ip W B 3TOT JK€ PETHCTp 3arpyXaercs HOBOE
3HAUEHHE aJPeca, COOTBETCTBYIOIIEE METKE;

IIpu panbHel azxpecaMu — B CTEK 3aHOCUTCA COJEPKUMOE
yKazarellsi KOMaHJ| eip/ip ¥ cs. 3aTeM B 3TH )K€ PEruCTphl 3arpyKaroTcs
HOBBIE 3HAYCHUS aPECOB, COOTBETCTBYIOIINE NaJIbHEI METKE;

Ilepedaua apeymenmos uepes pecucmpul

CylIecTBYIOT CJEAYIOIME BapHUaHThl Mepelauyd apryMeHTOB B
nponenypy (MoIyib):

- Yepes pecucmpui. JJaHHBIE CTaHOBSTCS NOCTYIHBIMH HEMEIJICHHO
HoCIIe TIepeadn yupasieHus npouenype. O4eHp MOmyIspHBIil criocod mpu
HEOOJIBIIOM 00beMe NepelaBaeMbIX TaHHBIX.

- Yepez obwyto obracmv namsamu. HeoOX0OUMO HCIIOIB30BATH
aTpuOyT KOMOWHHpPOBaHHUS CETMEHTOB — COmMMoONn (cm. mab. paboty 1).
CermMeHTBI OyIyT NMEPEKPHIBATHCS B MAMSTH U, CJIEJ0BATEIbHO, COBMECTHO
UCIIOJIb30BaTh BBIJICJICHHYIO TTAMSTh.

- Yepes cmex. Hanbomnee dacto ucnonb3yeMsbiit crnocob. CyTh €ro B
TOM, YTO BBI3BIBAIONIAs MPOLEAYypa CAMOCTOSTENLHO 3aHOCUT B CTEK
neperaBaeMble JJaHHBIE, MOCJIE Yero IPOWU3BOJUT BHI30B BbI3BIBAEMOM
NPOLEYPHI.

- C nomowwlo Oupexmug extrn wu public. JlupektuBa extrn
npenHasHayeHa IS OOBSBICHHS HEKOTOPOrO HMEHH BHEIIHHM IO
OTHOIICHUIO K JAHHOMY MOIYJIIO. DTO MMS B JPYTOM MOJYJIE JOJDKHO OBITh
obbsBneno B mupektuse public. dupektuBa public npennasHadeHa ams
O0OBSIBICHUS] HEKOTOPOTO HMEHH, OIpPEAEICHHOr0 B 3TOM MOJIyle |
BHJIUMOTO B APYTHX MOIYJISIX.

CHHTaKCHC TUPEKTUB:

EXtrn ums:tam, ..., UMS:TUI

Public ums, ..., ums

3nmecs UM — HISHTH(UKATOP, ONPEACICHHBINH B APyroM Moaynie. B
Ka4yecTBe UICHTU(PHUKATOPA MOTYT BBICTYIATh:

- MMEHa MepeMeHHBIX (onpeeneHHbIX onepatopamu db, dw u T.1.);

- MMEHa IpoLenyp;

- MMEHa KOHCTaHT (OIpe/eIeHHBIX OnepaTopaMu = U equ).

Bo3MokHBIC 3HaYEHUS! THIIA ONPENCISIOTCS JOMYCTHMBIMH THUIIAMHU
00BEKTOB JJIsl ITHX JUPEKTUB!
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- €CJIM UMA — 3TO MEPEMEHHAA, TO THIT MOXET NPUHUMATh 3HAYCHUA
byte, word, dword, pword, fword, gword u tbyte;

- €CJIM UM — 3TO mpoueaypa, ToO THUII MOXKET NPUHUMATh 3HAYCHUA
near wiu far;

- €CJIM UMJ — 3TO KOHCTAaHTa, TO THUII JOJIXKCH OBITH abs.

OcraHoBuMcsi Ooyie TIOAPOOHO IIpH IEepeAade MapamMeTpoB 4Yepes
crek. [lpuBemem mnpuMep CTPYKTYpbl BBI3BIBAEMOH MNpPOLEAYPHl MNpPU
OMmKHEH ajpecanyy.

asmpr proc near
;IIposor

push  bp

mov  bp,sp

;JIOCTYII K DIIEMEHTaM CTeKa

mov ax, [bp+4] ;noctyn k N-anementy
mov ax, [bp+6] ;noctym k N-1-amementy
mov ax, [bp+8] ;moctym k N-2-3;memenTy

; SITAJIOT
mov sp,bp ;BoccranoBeHME SP

pop bp ;BoccraHoBICHKE bp

ret ;BO3BpAT B BHI3BIBAIOLIYIO IIPOTPAMMY
asmpr endp ;KOHEIl TIPOIeTypbl

Ha puc. 2.5 nokazana cTpykrypa creka rnpu OyvpkHeH (a) U JajnbHeil
(6) anpecanmy B HyTpUH BBI3BIBAEMOH MPOLIEYPHI.
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0000:0000

0000:0000

ss:bp -> bp

ss:bp -> bp 2> ip
+2 -> ip +4 > ip

+4 > N +6 -> N
+6-> N-1 +8-> N-1

1 1

Ss:ffff > [Ho creka sseffff > [Ho creka
a) 6)

Puc. 2.5 — CtpykTypa cTeka B BbI3bIBAEMOM NPOLEAYPE NPH
MCIIOJIb30BAaHHUHU PA3JIMUHBIX BUJIOB aJIpecalyu: a — OJIKHSA axpecanus; 6 —
JTAJTBHSAS apecariys

Ipu MCMOB30BaHKUH JANbHEN afpecaluu sl JOCTyIa K 3JeMEHTaM
cTeka TpebGyeTcs monpaBka Ha +2.

;JIOCTYII K DIIEMEHTAaM CTeKa TIPH JaTbHEH aapecanyn

mov ax, [bp+6] ;noctym k N-anementy

mov ax, [bp+8] ;noctym k N-1-3mementy

mov ax, [bp+10] ;moctyn k N-2-35ementy

Bozepam pesyrsmama u3z npoyeoypol

CylecTByeT TpH BapHaHTa BO3BPATa PE3yJIbTaTa M3 MPOLEAYPHI:

- C HUCIoIb30BaHUEM PETHUCTPOB.

- C UCIIOJIb30BaHUEM OOIIEH MTAMSATH.

- C ucnonbp30BaHUEM CTEKA. 3/1€Ch BOBMOXKHBI JIBa BApUAHTA:

- Hcnonp3oBaHue s BO3BpAIIaeMBIX apryMEHTOB TEX )K€ SYCCK B
CTeKe, KOTOPBIC MPUMEHSUIHACH IS IIepejadydl apryMEHTOB B IPOLEIYPY.

- IIpenBapuTensHOE MOMENICHUE B CTEK HAPSIy C IepelaBacMbIMU
apryMeHTaMu (DUKTHBHBIX apTYMEHTOB C IICNIBI0 PE3CPBUPOBAHUS MeCTa
JUTS BO3BPAIIAEMOTO 3HAYCHUSI.

Maxpocpedcmesa azvika accembnepa
Ilcesdoonepamopul equ u =
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K mpocreiimum MakpocpercTBaM —sA3bIka accemOiepa MOXKHO
OTHECTH TICEBIOONEpaTophl equ M "=" (paBHO). DTH MCEBIOONEPATOPHI
IpeAHa3HAYCHBI JUTs MPUCBOCHUS HEKOTOPOMY BBIPAKCHUIO
CHMBOJIMYECKOTO MMEHH Win uiceHTH(uKaTopa. BmocmeactBum, korma B
XO/Ie TPAHCIALUHM 3TOT HICHTU(HUKATOP BCTPETHTCS B TENE MPOrPaMMBI,
MakKpoacceMOiep MOJCTaBUT BMECTO HETO COOTBETCTBYIOLIEE BBIPAKCHHUE.
B kauecTBe BBIpRKEHHSI MOTYT OBITh HCIIOJB30BAaHBI KOHCTaHTHI, UMEHA
METOK, CUMBOJIMUECKHE UMEHA U CTPOKH B anoctpodax. [Tocne npucsoenus
9THM KOHCTPYKLHUSIM CHMBOJIMYECKOTO MMEHH €r0 MOKHO HCIIOJIb30BaTh
Be3Jie, Te TpedyeTcs pa3MelleHUue JaHHON KOHCTPYKIIUH.

CuHTaKcHC TICeBI00NEpaTopa equ:

UMsI_MJICHTUPHUKATOPa equ CTPOKa WIIM YUCIOBOE BBIPAKEHHE

CuHTakcuc ncepgooneparopa “=":

UMsI_MICHTU(HUKATOPa = YHCIOBOE BHIPAKCHHUE

Hecmorps Ha  BHemHee W (YHKIMOHAIBHOE  CXOJCTBO
IICEBOONEPATOPHI €qU U “=" OTIUYAIOTCS CIAECAYIOLIUM:

- U3 CHHTAaKCHYECKOTO OIHMCAaHHWA BHIHO, YTO C MOMOIIBIO equ
UACHTU(GHUKATOPY MOXKHO CTaBUTh B COOTBETCTBHE, KaK YHCIIOBBIE

th)

BBIPQKCHUS,, TAK M TEKCTOBbIE CTPOKH, a ICEBIOONEpPaTOp “=" MOXKET
HCIIOJIB30BATHCS TOJIBKO C YHCIIOBBIMU BBIPAIKCHUSIMU;
- UICHTU()UKATOPBI, OMNPEACICHHBIE C MOMOINBI “=", MOXKHO

NEPeonpeaACiIATE B HCXOJAHOM TEKCTC IporpaMMmbl, a OIPCIACICHHBIE C
HCTIOJIB30BaHUEM equ — HETIb3sI.

AcceMOnep Bcerma TBITACTCS BBIYHCIUTH 3HAYCHHE CTPOKH,
BOCIIpHHHMAsi €€ Kak BbeIpakeHme. Jlisg Toro, dYToOBI CTpoOKa
BOCIIPUHHMAJIACh MMEHHO KaK TEKCTOBas, HEOOXOIWMO 3aKIIOYHTh €€ B
YTIJIOBBIE CKOOKU: <cTpoka>.
Kcratn ckaszarb, yrioBble CKOOKH SIBISIFOTCSL OIepaTopoM accemobinepa, ¢
MIOMOIIBI0 KOTOPOTO TPAHCIISATOPY COOOLIAETCS, YTO 3AKIIOYSHHAs B HUX
CTpOKa JIOJDKHA TPAKTOBAThCS KaK TEKCT, Ja)xe ecid B Hee BXOJST
cyeOHbIe clioBa accembiepa wim oneparopbl. XoTs B pexxume Ideal ato
He 00s13aTebHO, TaK KaK CTPOKa Ui equ B HEM BCerja TPaKTYyeTcsl Kak
TEKCTOBAS.

ITceBmoomneparop equ yaOOHO WCTONB30BATh JJII HACTPOUKH
IIPOrpaMMbl Ha KOHKPETHBIE YCJIOBHS BBIIIOJIHEHHMS, 3aMEHBI CIOXXHBIX B
0003HaUeHNN 0OBEKTOB, MHOTOKPATHO HMCIOJIB3YEMBIX B IIporpamme Ooee
MIPOCTHIMH UMEHAMH U T. 1.

IceBpooneparop “=” ynoOHO HCHOJIB30BAaTh JUIS OIPEICIICHUS
NPOCTBIX a0OCONIIOTHBIX (TO €CTh HE3aBHCAIIMX OT MeCTa 3arpy3Ku
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MIPOrpaMMBbl B TaMsITh) MaTEMaTHIECKUX BeIpaXEeHUH. [ TaBHOE ycnoBue TO,
9YTOOBI TPAHCIIITOP MOT BBIYHMCIINTD 3TH BBIPAXKEHHS BO BPEMS TPAHCISIIIHN.

Maxkpoxomarnowi

Wneiino MakpoKOMaH/Ia MPECTaBIsIeT cO00H NanpHeIIee pa3BUTHE
MexaHm3Ma 3aMeHBl Tekcta. C TOMOINBI0 MAaKpOKOMAaHI B TEKCT
MPOrpaMMbl MOKHO BCTaBJISITh TOCJIENOBATENBHOCTH CTPOK (KOTOpBIE
JIOTHYECKU MOTYT OBITh JaHHBIMH WJIM KOMaHIAMH) U Jaxe Oojiee TOro —
MIPUBSI3BIBATh UX K KOHTEKCTY MECTa BCTaBKU.

MakpokoMaHia TPEACTaBIsIET COOOH  CTPOKY, COAEPIKAIIYIO
HEKOTOPOE CHUMBOJHUYECKOE UMS — UMs MaKpOKOMAaHJbI, MpeAHa3Hau€HHOE
JUISL TOTO, 4TOOBI OBITh 3aMELICHHON OJHOW WJIM HECKOJbKUMHU APYTHMH
ctpokamu. IMst MaKpOKOMAaH Bl MOYKET COTIPOBOKIATHCS ITapaMeTPaMU.

OOBIYHO TPOTPAMMUCT CaM YYBCTBYET MOMEHT, KOTJa €My HYXHO
WCTONB30BaTh MaKpPOKOMAaHABI B CBoell mporpamme. Ecmm Takas
HEOOXOIMMOCTh BO3HHKACT, M HET TOTOBOIO paHee pa3paboTaHHOTO
BapHaHTa HY)XHOM MaKpOKOMaHIBI, TO BHadalle HEOOXOIUMO 3agaTh ee
1a0JIOH-OTHCaHNe, KOTOPHIA HA3BIBAIOT MaKPOOTIPEIACTICHHEM.

CHHTaKCcHUC MaKpOOTIPEIeICHHS CIIeTYIOITH:

UMA_MaKpOKOMaH/bl Macro CnMCoOK_apryMmeHTOB

TEJI0 MaKpOOIIpeIeICHUS

endm

Ectb TpH BapHaHTa pa3sMeLICHHs MAKPOOIIPEICIICHUSL:

- B Havame HCXOMHOTrO TEKCTa NPOTPaMMBI JIO CEIMEHTa KOJa H
JaHHBIX C TeM, 4YTOObl HE YXYALIATh 4YHTA0EIbHOCTH HPOrPaMMBI.
DTOT BapWaHT CJIEAyeT IPUMEHATh B CIIydasx, €CJIH ONpeAeNsieMble BaMH
MaKpOKOMAH/Ibl aKTyaJIbHBI TOJIBKO B IIpeeIaX OJHON 3TOH IPOrpaMMmBl.

- B ormenpHOM (aiine. DTOT BapUaHT MOAXOTUT HpH paboOTe Hax
HECKOJIFKUMH MPOTrpaMMaMi OJHOU mpoOsieMHO# obmactu. YToOs! crenars
JOCTYIHBIMH ~ 3TH  MaKpOOMpe/eNeHHss B KOHKPETHOW Iporpamme,
HEOOXOJMMO B Hayalle MCXOIHOTO TEKCTa J3TOH IMpOrpaMMbl 3ammcarth
nupekTuBy include nMs_daiina.

- B makpoOombnmorexke. Ecimm y Bac ecTh yHHBEpCalbHbBIE
MaKpOKOMaH/IbI, KOTOPBIE HCIOJB3YIOTCS MPAKTHUECKH BO BCEX BaIMX
nporpamMmax, TO HX IeJlecooOpa3HoO 3amucaTh B TaK Ha3bIBAEMYIO
MakpoOubnmoTeky. Crenath akTyaJbHbIMH MaKpPOKOMAaHIbl H3 OTOM
OUOIHOTEKH MOXKHO C IOMOIIBIO BCe TOH ke AupekTuBsl include.

Ecin B mporpamMme HEKOTOpas MaKpOKOMaHOa BbI3bIBACTCS
HECKOJIBKO pa3, TO B IIPOLECCe MaKpOIr€HEepaluH BO3ZHHKHET CHUTYyalus,
KOrJa B NpOrpaMMe OAMH HMJICHTU(QHUKATOp OyJeT ONpelesieH HECKOJIBKO

43



pas, 4To, ECTECTBEHHO, OYAET paclo3HaHO TPAHCIATOPOM Kak omubka. s
BBIXOZIa M3 IONOOHOW CHTyauun OpUMEHsOT aupektuBy local, xortopas
HMeeT CIIeAYIONMNA CHHTaKCcuC: local criiicok uaeHTn(hUKaTopoB.

Ilnan BBINOJIHEHUS

1. MogudunupoBats mporpaMMmy H3 MpeaslayIIed J1abopaTopHOH
paboTHI COTIIACHO MOJYYEHHOMY OT IIPEHoAaBaTelsl BapUaHTYy.

2. TlogroroButbcsi K crmade JaboparopHoil  pabOTBl 1O
TEOPETHYECKOH YacTH J1abopaTopHOil padOTHI.

Bapuanmur 3a0anuii ha evinonnenue

Bapmnanr 1

1. Hanmcats npouietypy Ui BBIBOJA pe3yabTaTa
2. HammcaTs mpoueaypy A BBOJA YHCEI

3. Hanucatp Makpoc ajs pacyeTa

[lepenada mapameTpoB yepe3 perucTps

BapuanT 2

1. HanmcaTs nmporienypy /Ui BBIBOAA pe3ynbTaTa
2. HamucaTs Makpoc A7t BBOJA YHCE

3. Hanmcats Makpoc 1 pacueTa

Iepenaua napamMeTpoB yepes CTEK

BapuanT 3

1. HammncaTs Makpoc /i1st BBIBOJIA pe3yJibTara
2. HammucaTs npoueaypy AJst BBOJIA YHCEI

3. Hanucatb Makpoc ais pacyera

Ilepenaua mapaMeTpoB uepes CTeK

Bapmuanr 4

1. HatmcaTs Makpoc 711 BEIBOJA pe3yiibTaTa
2. HammcaTs Makpoc A7t BBOJIA YHCEN

3. Hanmcats npouenypy 11 pacdeTa
Iepenaua mapamMeTpoB depe3 CTEK

BapuanT 5

1. HanucaTs npouenypy [l BBIBOAA pPe3ysbTaTa
2. HanucaTs npoueaypy Ui BBOJAA YUCEN

3. Hanucats Makpoc Ju1st pacuera

Ilepenaua mapameTpoB uepes CTeK
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Bapmuanr 6

1. HanucaTs nponenypy i BBIBOJA pe3ysbTara
2. HammncaTs Makpoc A7t BBOJIA YHCEI

3. Hanmcats npouenypy I pacdeTa

ITepenaua mapameTpoB depe3 CTEK

Bapuant 7

1. HanucaTs Makpoc 171 BEIBOJA pe3yibTaTa
2. HamucaTs nmpoueaypy AJsl BBOJA YHCEN

3. Hanmcats npouenypy s pacdeTa
Iepenaua napamMeTpoB yepes CTEK

BapuanT 8

1. Hanmcats nponietypy Ui BBIBOJA pe3yIbTaTa
2. HammucaTs mpoueaypy At BBOJA YHCEI

3. Hanucats npouenypy Uit pacyera

[Tepenaua mapameTpoB depes CTeK

Bapuant 9

1. HammucaTh Maxpoc /ijist BBIBOJIA pe3yJibTara
2. HamncaTh Makpoc 1 BBOJa YHCE

3. HanucaTs Makpoc s pacuera

[epenava mapamMeTpoB Yepe3 oOIIyI0 NaMsTh

BapuanTt 10

1. HammucaTs npoueaypy Aist BEIBO/A pe3yibTara
2. HanmcaTs Makpoc A7sl BBOAA YHCEN

3. Hanucats Makpoc Juist pacuera

ITepenaya mapameTpoB depe3 oOIIyI0 MaMsTh

BapuanT 11

1. HatmcaTs Makpoc 1t BEIBOJA pe3yiibTaTa
2. HamucaTs nmpoueaypy AJst BBOJA YHCEN

3. Hanucats Makpoc Juist pacuera

[epenaua napameTpoB yepe3 0OIIyI0 TaMATH

BapuanT 12
1. HanucaTs Makpoc A71sl BEIBOJA pe3yabTaTta
2. HanmcaTts Makpoc A7l BBOAA YHUCEN
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3. Hammcats npouenypy Ui pacuera
ITepenava mapamMeTpoB 4epe3 OOIIyI0 TaMATh

BapuanT 13

1. HanucaTs nponenypy i BBIBOJA pe3ysibTara
2. HammcaTs mponeaypy AJsl BBOJA YHCEIN

3. Hanucats Makpoc Juist pacuera

[lepenaya mapameTpoB uepe3 oOlIyI0 MaMsITh

Bapmnanr 14

1. HaniucaTts Makpoc 171 BEIBOJA pe3yibTaTa
2. HamucaTs nmpoueaypy AJsl BBOJA YHCEN

3. Hanucats npouenypy uist pacuera
[epenaua mapameTpoB depe3 0OIIy0 TaMATh

Bapuant 15

1. Harmcats mporexypy AJs BBIBOJIA pe3yibTaTa
2. HanmcaTs Makpoc /715 BBOAA YHCE

3. Hanncats mporenypy AJs pacueTra

ITepenaya mapameTpoB uepe3 oOIIyI0 MaMsATh

BapmnanTt 16

1. HammucaTs npoueaypy Aist BEIBOJIA pe3yJbTara
2. Hammucats npoueaypy AJsl BBOJIA YHCEI

3. Hanmcats npouenypy Ui pacueTa

[epenaua mapamerpoB yepe3 oOIIyI0 TAMSTH

Bapwuant 17

1. HammucaTh Maxkpoc /ijist BBIBOJIA pe3yJibTara
2. HammcaTh Makpoc Ui BBOJA YHCE

3. Hanmcats Makpoc Ut pacyera

Ilepenava mapamMeTpoB 4epe3 PEruCTPhI

BapmuanT 18

1. HanucaTs npouenypy /Ui BEIBOAA pe3ynbTaTa
2. HanmcaTs Makpoc A7sl BBOAA YHCEN

3. Hanucats Makpoc Ju1st pacuera

Ilepenaua mapaMeTpoB uepe3 perucTphl

BapuanT 19
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1. HanucaTthe Makpoc AJis BBIBOJA pe3yiIbTaTa
2. HammucaTs nmpoueaypy AJst BBOJA YHCEI

3. Hammcats Makpoc Uit pacyera

Ilepenada mapameTpoB 4epe3 PErHCTPHI

Bapuant 20

1. HanucaTs Makpoc 171 BEIBOJA pe3yibTaTta
2. HanmcaTs Makpoc A7 BBOAA YHCEN

3. Hanucats mpornenypy AJs pacuera
Ilepenaua mapamMeTpoB yepe3 peruCTpsl
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2.5 JlabopaTopHas padora «Padora ¢ maccuBamMu
accemoOJsiepa»

eab paGoTbl
[enpro paboOTHI SABJISETCS COBEPIICHCTBOBAHNE HABBIKOB PaOOTHI Ha
SI3BIKE acceMOIepa, OBJIaAeBaHNE HABBIKAMH PAOOTHI C MACCHBAMH JAHHBIX.

®dopma nposeeHU
BrinonHeHe MHANBUAYAIBHOTO 3aaHHS.

®DopMa 0THYETHOCTH
3anura nporpaMMHOTrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyeckue 0CHOBBI

Ilpu mporpaMMHpOBaHHHM Ha S3bIKE accemOiepa HCIOJIb3YIOTCS
JAHHBIE CICAYIOINX THUIIOB:

— HemnocpencTBeHHbIE TaHHBIE, IPEACTABIAIONINAE COOOH YHCIOBHIC
WIH  CHMBOJBHBIC  3HAYCHUS, SBIIONIMECS  YacThI0  KOMAaHIBL
HenocpenctBeHHble naHHBIE (OPMHUPYIOTCS MPOTPAMMECTOM B TpoIecce
HaTFCaHUs MPOTPaMMBI TSI KOHKPETHOH KOMaHABI accemOiepa.

- I[aHHI)Ie IpoCTOTO THIIA, OITMChIBACMBIC C IIOMOIIBIO
OTPaHUYCHHOTO HA0OPa TUPEKTUB PE3CPBUPOBAHUS MAMSITH, TIO3BOJIIOIINX
BBIIIOJIHUTH CaMBbIC 3JIEMCHTAPHBIC ornepanu o pasMCUICHUIO n
MHUIMATA3AIMH YUCIIOBON ¥ CUMBOJIBHOM HH(OPMAIIHH.

— JlaHHBIE CIIO)KHOTO THIMA, KOTOpble OBUIM BBEAEHBI B S3BIK
accembriepa ¢ 1enbio objerdeHus pa3padoTku nporpamMm. CIOKHBIE THIIBI
JAHHBIX CTPOSTCS Ha OCHOBE 0a30BBIX THUIIOB. BBelCHHE CIIOKHBIX THIIOB
JAHHBIX TI03BOJIICT HECKONBKO CIVIAJAWTh Pa3lIMdusl MEXKAY SI3BIKaMU
BBEICOKOTO YpOBHS H acceMOiiepoM. Y TIpOTpaMMHCTa TOSBISIETCS
BO3MOXKHOCTh COYCTAHWS IIPECUMYIICCTB sI3bIKa acceMOyiepa W SI3BIKOB
BBICOKOTO YPOBHS (B HAIPaBJICHUU a0CTPAKIMH JAHHBIX), YTO B KOHCYHOM
UTOT€ MOBHIIACT 3P PEKTUBHOCTH KOHCUHOU TIPOTPAMMBI.

HaHHBIX CJIOKHOIO THIIA MOXKET 6BITI) HCCKOJIBKO. MAaCCHBBI,
CTPYKTYPBI, 00bSTUHEHMSI, 3ATTHCH.

IIpu HEOOXOAMMOCTH HCIOIB30BaTh MACCHUB B TPOTPaMME €ro
HY>KHO MOJIEIUPOBATH OJTHUM U3 CIEIYIONINX CIIOCOO0B:

- mas dd 1,2,3,4,5 ; maccuB u3 5 3neMeHTOB. Pasmep Kamoro
sreMeHTa 4 Oaiita
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- mas dw 5 dup (0) ; MaccuB u3 5 HyJeBBIX BIIEMEHTOB. Pazmep
Ka)X/I0TO0 2JeMeHTa 2 Oaifta

- Ucnons3ys aupexTussl label u rept.
mas_b label byte
mas_w label word
rept 4
dw 0f1fOh
endm

JlocTyT K 371eMEHTy MacCuBa OPTraHU3yeTcst o hopmyIie:
0a3a + (MHICKC * pa3mep DIICMCHTA)

IInan BbINOJIHEHUS

1. Hanmcatp Ha s13b1ke AcceMbiepa M CKOMIMIIMPOBATh IPOrpaMMy
COTJIACHO TOJIyYEHHOMY OT TIPETIoJaBaTellsl BAPHUAHTY.

2. TlogroroButecs K cmade JabopatopHOod  paboOTBHI MO
TEOPETHUYECKOH YacTH JJabopaTOpHOil pabOTHI.

Bapuanmur 3a0anuii ha evinoanenue

Bapmnasr 1.

Bgectu matpuity 3 N*N snemeHTOB.

Br16path Bce 37€MeHTHI ITaBHOM HaroHaId MaTPHIIBL.

Bapuanr 2.
Beectu matpuiry n3 N*N anemeHTOB.
Haiitn MmakcumanbHbI 1 MUHUMaJIbHBIA 3JIEMEHT MaTPULIBL.

Bapuanr 3.
Bgectu matpuity n3 N*N anemeHToB.
[Tomy4nTh TPAaHCTIOHMPOBAHHYIO MATPHILY.

Bapmuasr 4.
Bgectu matpuity n3 N*N anemeHToB.
W3 Bcex 31EMEHTOB MaTPHUIIHl BEIYECTh MHHUMAIBHBIA 3JIEMEHT.

Bapuanrt 5.
Bgectn marpuity u3 N*N anemenTos.
OOHyNUTH B MaTpuUIlEe BCE YETHBIEC YNCIIa

Bapuasnr 6.
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Bgectu matpuiry n3 N*N anemenToB.
OOHyYTUTH B MaTpPHUIIC BCE HEUETHBIC YHCTA.

BapuanT 7.
Bgectu matpuity 3 N*N anemeHToB.
[ToMeHATH B MaTpHUIlE YETHBIE CTOJIONBI C HEUCTHBIMH.

Bapmnasnr 8.
Bgectn matpuity u3 N*N anemenTos.
[ToMeHATH B MaTpHIle YETHBIE CTPOKU C HEYETHBIMH.

Bapmnanr 9.
Bgectu matpuiry 3 N*N anmemeHToB.
YMHOXHUTB JIEMEHTHI MaTPHULIBI HA MUHUMAJIbHBIN 2JIEMEHT.

Bapuant 10.

Beectu matpuiry 3 N*N anemeHToB.

Haiitn cpenneapudmeTHieckoe 4HCIO BCEX HJIEMEHTOB MAaTpPHIIBI
(menas 9acTh, OCTAaTOK)

BapmanT 11.
Bgectu matpuity n3 N*N snemeHTOB.
Haiitu onpenenutens Matpuisl 3*3.

BapuanT 12.

Beectu matpuiry n3 N*N anmemeHTOB.

CIOXHUTh BCE 3JIEMEHTHl MAaTpUIBl TOCTPOYHO C 3JIEMEHTOM Ha
TJIAaBHOM JIMaroHaNN TEKyIIeH CTPOKH.

BapmanT 13.

Bgectu matpuity n3 N*N anemeHToB.

CnouTh BCE 3JIEMEHTHI MATPHIBI MO CTOJNOIAM C 3JIEMEHTOM Ha
TJIAaBHOM AMArOHaIN TEKYLIEro CToJ0ma.

BapmuanT 14.
Bgectn marpuity u3 N*N anemenTos.
[TocunTars cCyMMy 3JIEMEHTOB BCEX CTPOK.

Bapmuanr 15.
Bgectn marpuity u3 N*N anemenTos.
[TocunTars CyMMy 3JIEMEHTOB BCEX CTOJIOIOB.
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Bapmuanr 16.
Bgectu matpuity n3 N*N anemenToB.
[TocunrtaTh CyMMy 3J€MEHTOB [VIABHOM 1HAroHaIu

BapuanT 17.
Bgectu matpuity u3 N*N anemenTos.
[TocunTats cyMMy 3JIEMEHTOB 0OpaTHOH AMAaroHaNy.

Bapmuasr 18.

BBecTu 1Ba MaccuBa 0IMHAKOBOW Pa3MEPHOCTH.

[MocunTath CyMMy UM pa3HOCTb COOTBETCTBYIOIIUX 3JIEMEHTOB
MAacCHBOB (C OTMHAKOBBIM HHIECKCOM).

Bapuant 19.

BBecTn 1Ba MaccuBa OAMHAKOBON pPa3MEPHOCTH.

BbImomHATS [EHCTBUSL 1O YMHOXKEHHIO M JEJCHUIO KaXKIOTO
JIEMEHTAa C OJMHAKOBBIM WHJAEKCOM (IPH JEICHUH 3allOMHHATH TOJBKO
LIETYIO YacTh).

Bapmuant 20.

BBecTn nBa MaccuBa M HAUTH MaKCUMabHBIE 3J1€MEHTHI.

CpaBHUTH HX.

BriBecTH TOT MaccuB, y KOTOPOTr0 MakKCUMAaJIbHBIM 3JIEMEHT MEHbILE,
YeM MaKCUMaJIbHBIHI 3JIEMEHT JPYroro MaccuBa.
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2.6 JladopaTopHas padora «uTepdeiic ¢ i3bIKAMH
BbICOKOI'0 YPOBHSI M1 00pad0TKa MacCHUBOB»

eab padoTbl

Ienpto paboTBl SBIAETCA W3YYEHHWE CBSA3M IOANPOTpaMM Ha
accemOrnepe ¢ mporpaMMaMu, HalMCAHHBIMK Ha SI3bIKaX BEICOKOTO YPOBHS H
00paboTKa MaccHBOB Ha SI3BIKE acceMoOuepe.

®dopma npoBeeHU
BrinonHeHne HHAMBUIYaIbHOTO 3a/1aHUS.

®DopMa 0THYETHOCTH
3anura nporpaMMHOrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyeckue 0CHOBBI

Dopmbl KOMOUHUPOBAHUA NPOCPAMM HA A3BIKAX BbICOKO20 YPOBHSA C
accembnepom

CymecTByIOT cienyronue GopMbl KOMOMHUPOBAHUS IIPOTPAMM:

- Hcmonmp30oBaHme acceMONEpPHBIX BCTAaBOK. OJTa (opMa CHIBHO
3aBHCHT OT CHHTAaKCHCa s3bIKA BBICOKOTO YPOBHA W KOHKPETHOTO

KOMITWJISITOPA.
- Ucnonp3oBaHue BHEMIHUX Mpoleayp H (yHKIuMA (Ha ypOBHE
00BEKTHBIX MOJyJIeH). 210 Gonee YHUBEpCabHAs ¢dbopma

koMOuHUpoBaHUs. OHA UMEET PAJl MPEUMYIIECTB:

- Hamucanne w oTnaaky mporpaMM  MOXKHO — MPOU3BOJUTH
HE3aBUCHMO.

- Hammcannple mnporpaMMbl MOXHO HCIIONIB30BaTh B JIPYTHX
MIPOEKTaX.

- OGneryaercss MOTUQUKAIMS W COMPOBOXKICHUE TNPOTpaMM B
TeYEHUE KU3HEHHOTO 1IMKJIa TPOEKTa.

PaspaboTka Takux mOANpOrpaMM Ha s3BIKE acceMOiiepa TpeOyer
SICHOTO TPEICTABICHUSI O TOM, KaKHMM o00pa3oM B3aMMOACHCTBYIOT
MOJINPOrpaMMbl B pa3HbIX s3blkax (Tadbmuna 2.6). Ilepenaua aprymMeHTOB,
KaK IIPaBHIIO, OCYIIECTBISIETCS Yepe3 CTeK.

Coenawenus o ceazax ona azvika Cu

Ecimm B mporpamme Ha si3pike CH HCHONB3yeTCsl OOpalieHue K
BHEITHEMY MOJYJIIO, HANNCAaHHOMY Ha JPYroM s3BIKE, HEOOXOIMMO
BKIIIOYUTH B TPOTPaMMy MPOTOTUN BHEMIHEH (YHKIWHU (OTHCAHHE TOYKH
BX0/1a), HalpUMep:
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Tabnmma 2.6. CpaBHEHHE MEXaHU3MOB
B3aMMOJICHCTBYS IO IIPOrPaMM

Cu ITackanp

Tun noanporpaMMsel DyHKIUA [Ipouenypa I
byHKIHSA

Hanpasnenue CrpaBa HaeBO CrneBa HampaBo
nepeiadn apryMeHTOB
AprymMeHTHI ITo 3mauwenmio (ampec | Ilo 3HaweHmo u 1O
nepeiaroTcs 3TO yKa3areyb) azgpecy
IMpouenypa uncrsamas | BeizeiBaromas Be3biBaemast

CTCK

extern "C" void asmpoc(char ch, unsigned X, unsigned y)

OyHKUIUA

asmpoc

JOJIXKHa

CJIEAYIOLIMM TIPOLETYPHBIM OJIOKOM:

public _asmproc
_asmproc proc ...

_asmproc endp

OITMCBIBATHCA

Ha accemOiepe

Brmok extrn "C" pobaBnsger K HWMEHH TOYKH BXOAa (YHKIHH
npedukc (cumBOa moauepkuBanus). Hexoropeie kommuwistopel Cu He

TpeOyIOT HaIUuus
YMOJTYaHHIO.

HCH’

CHUMBOJI MMOAYCPKHUBAHUA

no0aBisieTcsT  I10

Tun accemOiepHON MOANPOrpaMMBI 3aBUCHT OT HCIONb3yeMOMH
KOMIMJISTOPOM MOJIENN NMaMATH. Mojenu maMaTé U THIIBl yKazaTened Ha
[TOIIPOTPaMMBbI CBEICHBI B Ta0mIE 2.7.

Tabimma 2.7. CooTHOILIEHHE MOJIENIEH ITAMSITH

" THUIIOB yKaBaTGJIeﬁ

Mouaens Kirou BCC- | VYkazarens Ha | Ykazarenr  Ha
KOMIIWJIATOpA (yHKIHIO JTaHHBIE

Small -ms near, CS near, DS

Compact -mc far near, DS

Medium -mm near, CS far

Large -ml far far

Just manoit monenu namsitu (Small) cerment koma accembiepHoi

HOJIIPOTPAMMBbI O0BEAMHSACTCS C KOJZOBBIM CErMEHTOM TJIaBHOM NPOrpaMMBI
na CU, xoTopslii ans Majnoilt Mozxenu Bcerna mmeer uMs TEXT. Dto xe
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UM IOJDKEH UMETh CETMEHT KOZIa acCeMOJIEpPHOM BHEITHEN MOAIPOrPaMMBbI
WIN HUCTONB3YyHTE YHPOLICHHBIE MAWPEKTHBBI CETMEHTALMH, TA€ HET
HEOOXOANMOCTH YKa3bIBaTh UMsI CETMEHTA

Jis  OGompriolt  moxmenm  mamath  (Large) cermMeHT koga B
acceMOJIepHOH TOATIporpaMMe HE OOBEAMHSICTCS W MOXKET MMETh JIF0oe
M.

Cozcnawenue o ceaszax ona asvika Ilackans

B nmporpammy Ha sizbike [Tackaias HEOOXOUMO BKIFOUNTH MPOTOTHIT
(onmcaHne) TOYKH BXOJa BO BHEIIHIOI MOANPOTpaMMYy WIH (QYHKIHIO I10
MpaBUJIaM ONTUCAHUsI 3ar0JIOBKA IPOLEYPbI I (QYHKIIHU:

Procedure asmproc(ch:char;x,y,kol:integer); external;

HupextuBa EXTERNAL yxka3siBaeT, 4T0 ONMCaHHE HOAIPOTPAMMEI
HE COIEP)KUTCA B IIIaBHOM mporpamme. J{ins ykazanus ¢aiina, conepkamiero
00BEKTHBI MOAYJIb BHEIIHEH MOANpPOrpaMMbl, B mporpamme Ha Ilackane
ucnonb3yercs aupektusa {$L myTh 10 0OBEKTHOTO MOJIYJIS}.

KoMmoHOBIIMK 0OBEAMHSAET 3TOT CETMEHT C CETMEHTOM IJIaBHON
MIPOTPaMMBL.

3aHeceHHEe apryMeHTOB B CTEK IIPH BBI30BE IOAIIPOTPAMMBI
MIPOM3BOJIUTCSL B TOPS/IKE CIICJIOBAHUS apryMEHTOB B CIIMCKE IMPOTOTHUIIA.
IIpu mepenave mo 3HAYEHHIO CAMM apTyMEHTHI 3aHOCSTCS B CTEK, Jake
MacCCHBBI.

Ilo ymomuanuro komnuisTop Ilackans BCTaBiIsieT B INPOrpaMmy
komanny CALL panbHero BbI3oBa. Ecnm HEoOX0AMMO OpraHuM3oBaTh
ONMDKHMH BBI3OB, TO TEpe]] IPOTOTUIIOM BHEIIHEH MOIIPOrpaMMBI CIEIyeT
nocraButh aAupekTuBy {$F-} - oTMeHa nanbHero BbI30Ba. DTa JUPEKTUBA
JEHCTBYeT TONBKO Ha OJHY moarmporpammy u dopmupyer mis Hee CALL
O6mmkHero odpamnieHus. JlupexTrBa He AEHCTBYET Ha ajipeca apryMeHTOB - B
CTEK 3aHOCHTCSI ITOJHBIH aJipec.

IInan BbINOJHEHUS

1. Bgemure matpuimy w3 N,N (wmm maccuB m3 N, coriacHo
npesiaymmel  1abopaTopHOM paboTB) 3MEeMEHTOB Ha s3bike Cu wnn
[Tackans.

2. [Tlepemaiite ero B KadyecTBE apryMCHTOB B IPOIECAYPY SA3bIKa
AccembOuepa.

3. BremonHuTe oOmHO W3 JCHWCTBUI (COTJIACHO —MpeABIAyIIEH
nabopaTopHON paboTEI).

4. PesynbraT nepenaiite B BHI3BIBAIOIIYIO IIPOIPAMMY M BBIBEINTE
HA [1eYaTh.

5. TlomroroButhcss K  caade  nabopartopHOd  paboTel MO

TEOPETUIECKON YacTH JTabOpaTOpPHOH pabOTHI.
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2.7 JlabopaTopHas padora «HcnoJsib30BaHue
Heno4Ye4HbIX KOMAaHI»

eab padoTbl
Ilenpro paboThl sIBASETCS M3ydEHHE PaOOTHI LETIOYEYHBIX KOMAaH[
pu 00pabOTKE MaCCHBOB Ha SI3BIKE acceMOurepa.

®dopma nposeeHU
BrinonHeHe MHANBHAYAIBHOTO 331aHUS.

®DopMa 0THYETHOCTH
3anura nporpaMMHOTrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyeckue 0CHOBBI
Llenoueunvie komanowvl
Ilepecblika Henovyek B NaAMATh
MoVs MPHUEMHUK,ICTOUHIK
movsb

movsw

movsd

Anroput™ paboThI:

BrImonHuTh KOmMMpoBaHME OaiiTa, ClOBa MM JBOITHOTO clOBa M3
orepaH/ia UICTOYHMKA B ONEPaHJ MPUEMHHUK, NPH 3TOM aJipeca DJIEMEHTOB
NIPEIBAPUTEIHHO JOJDKHBI OBITH 3arpy>KEeHBbI:

- ampec HUCTOYHHKA — B mapy peructpoB ds:esi/si (ds mo
YMOJTYAHHIO, JIOMTYCKAETCS 3aMEHa CETMEHTA);

- aJpec MpUEeMHHKa — B Tapy peructpos es:edi/di (3aMeHa cerMeHTa
HE JIOIyCKaeTcs);

B 3aBucumoctu oT cocrostHus Quara df W3MEHHTH 3HaYCHHE
peructpos esi/si u edi/di:

- ecyi df=0, TO yBeNMUUTH COAEPKMMOE ITUX PETUCTPOB HA JUIHHY
CTPYKTYPHOTO 3JIEeMEHTa I0CIIeI0BATEIbHOCTH;

- eciu df=1, TO yMEHBIINTD COAEPIKMUMOE ITHX PErUCTPOB HA JUTUHY
CTPYKTYPHOTO 3JIEeMEHTa I0CIIeI0BATEIbHOCTH;

Ecnu ecth mpeuKc NOBTOPEHHSI, TO BBIIOJIHUTH OIMPEACIIEMbIE UM
JEeHCTBUSL.

HpHMep nporpaMMm HCpeCLIJ'IKI/I LICIIOYKHU B [IAMSITh:
.data
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source  db '"Tectupyemasi cTpoka','$' ;cTpOKa-HCTOYHUK
dest db 19 DUP (") ;CTPOKA-TIPUEMHHK

.code
assume ds:@data,es:@data
main: mov ax,@data ;3arpy3Ka CETMEHTHBIX
perucTpoB
mov ds,ax ;HacTpoiika peructpos DS u ES
mov  es,ax ;Ha aJpec CerMeHTa JaHHbIX
cld ;copoc ¢ara DF — 06paboTKa CTPOKHU OT Hadasia K KOHILY
lea si,source;sarpyska B S| cMeleHus! CTPOKHU-MCTOYHUKA
lea di,dest ;3arpyska B DI cMemieHus cTpOKU-IPUEMHHKA
mov  ¢x,20 ;s mpedukca rep — CYeTUNK MTOBTOPEHUI
rep movs  dest,source ;IEPECHLTKA CTPOKH
lea dx,dest
mov  ah,09h ;BeIBOI Ha 3KpaH CTPOKH-MIPUEMHHUKA
int 21h
exit:

CpaBHelme Henoyexk B naMsATH.
cmps NpUEMHHUK,UCTOUYHUK
cmpsb

cmpsw

cmpsd

Aneopumm pabomul:

- BBITIOJIHATH BEIYUTaHHE 3JIEMEHTOB (MCTOUHHK - IPHEMHHK),
azipeca dJIEMEHTOB MPEBAPUTEIHHO JIOJDKHBI OBITh 3arPyKEHBI:

- a/Ipec UCTOYHMKA — B Mapy perucTpos ds:esi/si;

- aJipec Ha3HaYeHUs — B Tapy peructpos es:edi/di;

- B 3aBHCHUMOCTH OT cocTosHUSA ¢uiara df M3MEeHNTh 3HAYCHHE
peructpos esi/si u edi/di:

- ecnir df=0, TO yBEIMYUTD COJIEPKUMOE STHX PETUCTPOB HA JITHHY
3JIeMEHTa TOCIIeI0BaTeIFHOCTH;

- eciiut df=1, TO yMEHBLIUTH COEPKUMOE ITHX PETUCTPOB HA JUTUHY
3JIEMEHTA MOCIIeI0BATEILHOCTH;

- B 3aBHCUMOCTH OT pPe3yJIbTaTa BEIYUTAHHS YCTAHOBUTD (IIATH:

- €CJIM OYepeIHbIE HIIEMEHTHI LIeNIoUeK He paBHbl, To cf=1, zf=0;

- €CJIM OYePEIHBIE HIICMEHTHI LIEIIOUEK MIIH [IETTIOYKH B IIEJIOM PaBHBI,
To cf=0, zf=1;

- IPY HAIMYUH NTpe(UKCa BBIIOIHUTD ONPEACIIIEMbIE UM JICHCTBHSI.
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Ipumep IPOrpaMMbl CPABHEHUSI IIETIOUEK B [IAMSTH:
.data

obll db 'Crpoxka mus cpaBHeHUS'

obl2 db  'Crpoxa mis cpaBHeHUS'

a obll dd obll

a obl2 dd obhl2

.code

cld ;mpocMOTp IEMOYKH B HANpaBIECHHH BO3PACTaHUS aIpecoB

mov  ¢x,20 ;mIMHA HEMOYKH

lds si,a_obll ;a[IpeCc UCTOYHMKA B mapy ds:si

les di,a_obl2 ;afpec Ha3HaveHus B mapy es:di

repe cmpsh ;CPAaBHHBATB, II0KA PABHBI

jnz ml  ecmm He KOHEIN LEHOYKH, TO BCTPETHIINCH Pa3HbBIC
9JIEMEHTHI ;ICHCTBUSL, €CIIM LETIOYKH COBIIAIIH ...

ml:

;JACHCTBUS, €CIIH LIETTOYKH HE COBIIAJIN

CKaHﬂpOBaHl/Ie HEenmo4YeK B MamMmsAaTu
SCas NpUEMHHUK

scasb

scasw

scasd

Aneopumm pabompi:

- BBHINOJIHUTHh BBIYUTAHUE (IIEMEHT IIeMOYKh-(eax/ax/al)). DnemeHT
LEeMoYKn JIoKanusyercsi mnapod es:edi/di. 3amena cermeHra es He
JIOIyCKaeTcs;

- 10 Pe3yJIbTATy BHIYUTAHUS YCTAHOBHUTH ()1ar;

- I3MEHHUTH 3HaueHue peructpa edi/di Ha BeMUUHMHY, paBHYIO JJTHHE
9JIeMEHTa IENOYKU. 3HaK dTOW BETUYHMHBI 3aBUCUT OT cocTostHus uara df:

df=0 — BenuuMHA MONOKUTEIBHAS, TO €CTH MPOCMOTP OT Hayaja
IICTTOYKH K €€ KOHITY,
df=1 — BenuuuHa OTpHIATENbHAS, TO €CTh MPOCMOTP OT KOHI[A

LICIIOYKH K €€ HavaJy.

HpHMep nporpaMMm CKaHI/IpOBaHI/Iﬂ LCIIOYECK B IIaMATH:
;COCUHMTATh YHCIIO IPOOEITIOB B CTPOKE Str
.data
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str db .

len_str=$-str
.code
mov  ax,@data
mov  ds,ax
mov  es,ax
lea  di,str
mov  c¢X,len_str ;JUIMHY CTPOKH — B CX
mov al,'’
mov  bx,0 ;cueruunk s mojacueTa mpoOEoB B CTPOKE
cld
cycl:
repe scash

jcxz  exit  ;mepexoxm Ha exit, eciM Lemo4YKa MPOCMOTpPEHa
TIOJTHOCTBIO

inc  bx
jmp  cycl
exit:

3arpy3ska 3JieMeHTa LleN0YKH B aKKyMYJISITOP
lods nucrounuk

lodsb

lodsw

lodsd

Aneopumm pabomul:

- 3arpy3WTh O3JEMEHT U3 SYCHKH TMaMsITH, aJpecyeMoil mapoii
ds:esi/si, B peructp al/ax/eax. Pazmep 31eMeHTa onpeenseTcs HesBHO (IUis
KoMaH[IbI lods) min SBHO B COOTBETCTBHHU C NMPUMEHSIEMON KOMaHIOW (s
koMaH/ lodsb, lodsw, lodsd);

- W3MEHUTHh 3HAYCHHE DPErMCTPa Si Ha BCIUYMHY, PAaBHYIO JIMHE
9JIeMEHTa IENOYKU. 3HaK dTOW BETUYHMHBI 3aBUCUT OT cocTostHus Quara df:

- df=0 — 3HaveHHe MOJIOKUTETBHOE, TO ECTH IPOCMOTP OT Havaja
LIETIOYKH K €€ KOHILY;

- df=1 — 3HayeHHe OTPHULATEIHHOE, TO €CTh MPOCMOTP OT KOHI[A
LETIOYKH K e¢ Havay.

3arpyska 3JIeMeHTa U3 AKKYMYJIATOPA B LENOYKY

Stos IpUEMHHUK
stosb
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stosw
stosd

Aneopumm pabomot.

- 3ammpcaTh dJNEMEHT M3 perucrpa al/ax/eax B sSUEHKy MaMsTH,
anpecyemyto mapoii es:di/edi. Pasmep amemenra onpenensercs HestBHO (st
KOMaH/Ibl St0S) WM KOHKPETHOW NpHMEHseMOW KOMaHAOH (Uil KoMaHI
stosb, stosw, stosd);

- U3MCHUTH 3Ha4yeHUe peructpa di Ha BEJMYUHY, PAaBHYIO JUIMHE
9JIEMEHTa LIENOYKH. 3HAK 3TOr0 U3MEHEHHUsS! 3aBUCHUT OT COCTOsHMA (iara
df:

- df=0 — yBenmu4KTh, YTO O3HAYACT IIPOCMOTP OT HAYAJA IIEIOYKH
K €€ KOHILY;

- df=1 — yMeHpIINTB, YTO O3HAYAET IPOCMOTP OT KOHIIA IICTIOYKH
K €€ Hadaiy.

[Ipumep coBmecTHOM paboTH! stosb u lodsb:

;KOIIMPOBAaTh OJHY CTPOKY B IPYTYIO J0 EPBOTo Ipodena
strl db  'Kakas-to crpoka'

len_strl=$-str

str2 db len_strldup (')

mov  ax,@data

mov  ds,ax
mov  es,ax
cld
mov  c¢x,len_strl
lea si,strl
lea di,str2
mil: lodsb
cmp al'!
jc  exit ;BeIxom, eciu mpoben
stosh
loop ml
exit:

IInan BeINOJIHEHHS

1. PeanuzoBarh 3agaHue U3 sabopaTtopHOi paboTsl 4.5 MOIHOCTBIO
Ha s13bIKe accemMOuepa ¢ NPUMEHEHHUEM [ETTOYeYHBIX KOMaH].

2. ToaroroButbcst K crmade JabopaTopHO  pabOTHI 1O
TEOPETHYECKOH YacTH J1abopaTopHOil pabOTHI.
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2.8 JIaGopaTopHas padora «IIporpammupoBanue
YCTPOMCTBA ¢ MJIaBawoeii apupmMeTuKon»

eab padoTbl
Llensio paGoThl sBISIETCS U3Yy4YCHHE PAabOTHI KOMaHA YCTPOICTBA C
rtaBarotneit apupmernkoit (FPU) Ha s3s1ke accembitepa.

®dopma nposeeHU
BrinonHeHe MHANBUAYAIBHOTO 3aaHHS.

®DopMa 0THYETHOCTH
3anura nporpaMMHOTrO K0Jia KOMaHaHOTO (haiina.

TeopeTnyeckue 0OCHOBBI

Opeanuzayus FPU

Obwee nonoorcenue

VYcerpoiictBo  mmaBaromed  apudmeruku  Intel-apxuTekTypsI
MPEJOCTABIIET BO3MOXKHOCTh BBICOKOIPOM3BOJUTEIHHBIX BBIYHCICHHN.
OHO moJAepKUBaeT BEIIECTBeHHBIC, Henbie 1 BCD 1ensie THIBI JaHHBIX,
QITOPUTMBI BEIICCTBEHHON apU(PMETHKA U apXUTCKTYpy 0OO0pabOTKH
nckioueHue onpenenennsle B crangaprax IEEE 754 u 854.

Intel-apxurextypa FPU passuBanace mapamiensHo ¢ Intel-
apXUTEKTypoH  paHHUX  mpoueccopoB. IlepBble  MaTeMaTH4ecKue
comporeccopsl (Intel 8087, Intel 287 u Intel 387) ObLIH AOTOTHUTEIBLHBIMU
yerpoiictBamu K Intel 8086/8088, Intel 286 u Intel 386 mnpoueccopam
COOTBETCTBEHHO.

Haumnas c Intel 486 DX mnpoueccopa, ycTpoiicTBo mIaBaromieit
apu(QMETHKH IIOMEIAeTCs Ha OJJH YHII C CAMHM IIPOLIECCOPOM.

®opmar yuce ¢ IIABAKOILIeH TOYKOM

Jdnst  yBennueHHs CKOpocTH ¥ 3(P()EeKTUBHOCTH  BBIYHMCICHHH,
komrbioTepbl wim FPU 00BIYHO TNpeicTaBisIOT BEIIECTBEHHBIC YHCIA B
JBOMYHOM (popMare ¢ ruraBaronield Toukoid. B atom dopmare BerecTBeHHOE
YHCII0 MMEET TPH YACTH: 3HAK, MAHTHUCCY | TOPSIIOK (puc. 2.6).

3HaK — 3TO JABOMYHOE 3HAYEHHE, KOTOPOE ONpeaessieT 00 YHCIOo
nonoxurensHoe (0), mrubo grcno orpunatensHoe (1).

MaHTHCCa UMeeT JIBe YacTH: 1 OMTOBOE 1eioe YUCIo (M3BECTHOE KakK
J-OuT) 1 MBOWYHAsS BENICCTBEHHAS YACTh. J-OUT OOBITHO HE MPUCYTCTBYET, &
nMeeT GUKCHPOBAHHOE 3HAUCHUE.
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3Hak

‘ ‘ Ilopsinok ‘ ManTucca ‘

4

Henas yactb
J| BeniecTBeHast 4acTh

win J-ourt

Puc. 2.6 — ®opmart yucna croraBaromnie TOUKon

[Topsinok — 3T0 IBOMYHOE IIEJIOE€ YUCIIO, OMPENECTSIONIEEe CTENEHD, B
KOTOPYIO HEOOXOIIIMO BO3BECTH 2.

Cpena BomonHeHus: uHCTpyknmii FPU coctout m3 8 peructpon
JIAHHBIX U CIICMYIOIINX PETUCTPOB CIEIHATBHOTO Ha3HaueHus (puc. 2.7):

* Peructp craryca.

» Peructp cocrosiHus.

* Peructp ciosa tera.

* Perucrpa ykazarenst HHCTpYKLHMH.

* Perucrpa nociegHero onepasja.

* Perucrpa Koja KOMaH[BbI.

3nak 79 78 64 63 0 15 0 47 0
R7 M | Hopsnox Manrucca Perucrp VYkazaresb Ha
R6 ylpaBJieHus HUHTPYKLHIO
R5
R4 Perucrp Ykasarenb Ha
R3 craryca onepaHy
R2
R1 10 0

Peructp mra
RO Kon onepaumun

Puc. 2.7 — Perucrpsr FPU

Peructper nanaerx FPU coctosT n3 BochbMu 80 OUTOBBIX PETHUCTPOB.
3HaueHNs XpaHATCA B STHX PETHCTPaxX B PACIIMPEHHOM BEIIECTBEHHOM
¢opmare. Korma BemiectBenubie, menapie win BCD mensie 3HaveHus
3arpy’karoTcs U3 MaMsATH B J1000i1 U3 peructpoB maHHbsIx FPU, 3HaueHns
aBTOMAaTHYECKN KOHBEPTHPYIOTCS B PAaCIIMPEHHBIHN BEIIECTBEHHBIH (hopMmar.
Korma pesynbpraT BBIYMCICHWH NepeMellaeTcsi Haszaj B IaMsiTb, OH
KOHBEPTUPYETCS B OAMH U3 THIIOB AaHHbIX FPU
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FPU wHCTpyKIIMM oOpamaroTcss K perucTpaM JaHHBIX Kak K
peructpam cTeka. Bce agpecammm K perucTpaM JaHHBIX TNPOUCXOASAT
OTHOCHTENIFHO PETHCTPa Ha BEpIIMHE cTeka. Homep perncrpa Ha BepIInHE
creka Haxomurcs B moie TOP cmoBa craryca FPU. Omepanunst 3arpys3ku
ymenbmaer TOP Ha 1 u 3arpy)kaeT 3HaUYCHHE B HOBBIA PETHCTP HA BEPIINHE
creka. Omnepanusi COXpaHEHHS COXpaHAET COICPKUMOE pETHCTpa Ha
BeplIMHE cTeka 1 yBeianuuBaeT 1OP Ha 1.

Ecnu onepaumst 3arpy3ku BelnonHsiercsi, korma 10OP pasno O,
MIPOMCXOJUT LUKINYECKUH BO3BpaT M HOBoe 3HaueHue |OP craHoBuTCs
paBHo 7. VckiroueHue TIEperoIHEHUsI CTeKa IulaBamouield apudmernkn
MMPOUCXOOUT IJId MHAUKAIIUU TOI'O, YTO MNPOU3O0LICTT HI/IKHI/I‘-IGCKI/Iﬁ BO3Bpar
U HEe COXpaHEHHOE 3HaYEeHUE MOXKET ObITh IIepe3alCcaHo.

MHorie MHCTPYKIWH IUIABAIOIICH apU(pMETHKH UMEIOT HECKOJIBKO
PEKHMOB aApecaliiy, YTO TO3BOJISIET IPOrPaMMUCTyY HESIBHO OIIEPUPOBATH
Ha BEpIIMHE CTEKa WJIM SBHO ONEPHPOBATH C PETUCTPAMHU OTHOCHTEIHHO
BEpIINHBI CTEKA.

[Ipumep nccrenoBaHUsS KOMaH[ Iepenadn JaHHBIX B FPU:

.586p

masm

model usel6 small

.stack 100h

.data :CETMEHT JaHHBIX

ch_dt dt 43567 ;ch_dt=00 00 00 00 00 00 00 04 35 67
X dw 3 ;x=00 03

y_real dg 34e7  ;y_real=41 b4 43 fd 00 00 00 00
ch_dt st dt 0

X_st dw 0

y_real_st dg 0

.code

main proc ;HAYaJIo IpoIeaypsl main

mov  ax, @data

mov  ds, ax

fbld ch_dt ;st(0)=43567

fild X ;st(1)=43567, st(0)=3

fld y_real ;st(2)=43567, st(1)=3, st(0)=340000000

fxch  st(2)  ;st(2)=340000000, st(1)=3, st(0)=43567

fbstp  ch_dt_st;st(1)=340000000, st(0)=3 ch_dt_st=00 00 00 00
00 00 00 04 35 67

fistp  x_st ;5t(0)=340000000, x_st=00 03

fstp y_real_st ;y_real_st=41 b4 43 fd 00 00 00 00
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exit: mov ax, 4c00h

int 21h
main endp
end main

IMpumep BbrumcIeHne BeipakeHust z=(Sqrt(|x|)-y)"2:

.586p

masm

model usel6 small
.stack 100h

.data ;CETMEHT JaHHBIX
;UCXOJIHBIN TaHHBIC:

x dd -29%¢-4

y dqg 4.6

z dd 0

.code

main proc

mov ax,@data
mov ds,ax

finit ;TIPUBEJICHUE COTMPOIIECCOPa B HAYAILHOE COCTOSHHE
fld X ;st(0)=x
fabs ;st(0)=[x|
fsqrt
fsub y ;st(0)=sqrt|x|-y
fst st(1)
fmul
fst z
exit: mov  ax,4c00h
int 21h
main endp
end main

IlnaH BBINOJTHEHUS

1. Hammcate Ha s3bike  AcceMOnepa
nporpaMMy, KOTOpasi BBIYHCISIET BBIPAXXKEHHUE
MTOJyYCHHOMY OT IPETIOIaBaTelIs.

U CKOMIIWJINPOBATH
COTJIACHO  BAapHaHTY,

2. TlogroroButhcss K  chmade  JlaboparopHoi — paboTel 1O

TEOPETHYECKOH 4acTH J1abopaTopHOil padOTHI.

Bapuanmul 3a0anuii na evinonnenue
Bapmuasnr 1.
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Z=5.3*X"2+7.2*Y+2.8

Bapuanr 2.
Z=5.3+ sqrt(IX|)/Y

Bapuanr 3.
Z=sqrt(IX|)+Y”3

Bapmuasnr 4.
Z=X*Y/[3.4

Bapuanrt 5.
Z=X+Y/[(|X-Y|)

Bapuanr 6.
Z=2.1*X"Y

BapuanT 7.
Z=4.4*(X+Y)

Bapmnasnr 8.
Z=sqtr(|X-Y[)*3.3

Bapwuanr 9.
Z=X"3-Y"2

Bapuant 10.
Z=|X*Y/4.3|

BapmanT 11.
Z=sqtr(X)-sqrt(Y)

BapmanT 12.
Z=X*Y-XIY

BapuanT 13.
Z=(X-1.4)*(Y-3.1)

Bapuanr 14.
Z=(X+2.5)/(Y+0.3)
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Bapuanr 15.
Z=|X|/|Y[+X*Y

Bapmuanr 16.
Z=|XIY |+ X*Y|

Bapmuanr 17.
Z=sqrt(|X*Y])

Bapmuasr 18.
Z=sqrt(|X/Y])

Bapuant 19.
Z=sqrt(|X|)+Y"2

Bapuant 20.
Z=XMY+YMX
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3 MeToauyeckne yKazaHus
K CAMOCTOSITeJIbHOM padoTe

3.1 O01me mMoJI0KEeHNA

LemaMu caMOCTOSITETBHOW Pa0OTHI  SBISIETCS  CHCTEMATH3AIlHs,
pacmiupeHre ¥ 3aKpelieHHEe TEOPETHUYECKUX 3HaHWM, NpHOOpeTeHHe
HaBBIKOB - Hay4YHO-UCCIIE0BATENbCKON u MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOH JeSITeIbHOCTH.

CamocrosTenbHas  paboTa MO  TUCHUIUIMHE  «APXHUTEKTypa
BBIUHCITUTEIBHBIX CHCTEM, allapaTHOe M MPOrpaMMHOE OOeCreucHHe»
BKJIIOYAET CJIEAYIOIINE BUAbl aKTUBHOCTH CTYJICHTA:

e npopaboTKa JICKIIMOHHOTO MaTepHaa,;

® TIOATOTOBKA K JaOOpaTOpHBIM paboTam;

® [IOJrOTOBKA K DK3aMEHY.

3.2 IIpopadoTka JeKIHOHHOT0 MaTepHaJa

Jdnst  npopabOTKM  JIGKLIMOHHOTO ~ Marepuaja  CTyJIeHTam
PEKOMEH/yeTCsl  BOCIIOJIb30BaThCsl  KOHCIEKTOM, COIIOCTAaBHTh 3aIlUCH
KOHCIIEKTa C COOTBETCTBYIOIIMMHU pasjieiaMu yueOHbIX mocobuit [1-2].
LlenecooOpa3HO 03HAKOMHUTBCS C HMH(pOpMalMeil, NpeACTaBICHHOW B
Gainax, coumepKallMX  MPE3CHTAUUHM  JIGKUUH, NPeIoCTaBIsSeMBIX
npenofasateneM. [ npopaboTKU JISKIMOHHOIO MaTepHana CTyICHTaM,
NOMHMO KOHCHEKTOB JICKLIWH, PEKOMEHIYIOTCS CIEAYIOIINE TIJIaBbI
yueOHbIX ocobuit [1-2] mo pazaenam Kypea:

I'nasa 2 [1]: TIporpamMmuas Mozess Mukporporeccopa Intel Pentium
(CocraB mporpamMmMHO¥W Mojnenu. Peructpbl 00mero Ha3HaueHUS.
CerMeHTHBIE PErHCTPHl. Peructper coctosHus U ympasieHus. CrcTeMHbIe
PETUCTPHI).

I'naBa 3 [2]: IIporpammMupoBaHue Ha si3bike Accembiepa Intel 80x86
(Ctpykrypa mporpamMmbl Ha accembiepe. CriocoOsl aapecanuu. OyHKIUU
BBOJA/BBIBOJA, apU(METHYECKHe M JIOTHYEeCKHE KOMaHIbl. MoaynsHOe
nporpammupoBanue. MIHTepdeiic ¢ A3bIkaMH BBICOKOTO YPOBHS).

Ipu u3ydeHHH y4eOHBIX MOocoOmid [1-2] cTymeHTY peKoMeHIyeTcs
CaMOCTOSTENIbHO OTBETUTH Ha BOIPOCHI, NPUBOJMMBIE B KOHIE Ka)IOH
rnaBbl. PexomeHnmyercs c(hOpMyIHpOBaTh BOMNPOCHI NPEIOAABATENIO U
3a1aTh UX MO0 MOCPEINCTBOM DJIEKTPOHHOH 00pa3oBaTeNbHOM cpenbl By3a,
1100 nepe]] HayajJoM CIEeIYIOIEeH JISKIUH.
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3.3 [loaroroBka K JIaGOpaTOPHBLIM padoTam

Jnst moAroToBKM K J1abopaTopHBIM padoTaMm «l3ydeHune CTpyKTYpEI
porpaMMbl Ha acceMmbiepe» CTyIeHTaM HeoOXOIUMO H3YYUTh IJaBy 2
yuebHOro mocobus [1] u o3HakOMuUThCA ¢ TOyHKTOM 2.1 gaHHBIX
METOIUYECKHUX yKa3aHUMH.

Jnst monroroBku K nabopatopHeiM pabotam «V3yuenne QyHKuMI
BBOJA/BBIBOJA» CTYyAEHTaM HEOOXOAMMO W3Y4YHTh TJiaBy 2 y4eOHOTO
nocobust [1] m o3HaKOMHTbCA C IYHKTOM 2.2 ITaHHBIX METOIMYECKHX
YKa3aHHi.

Hnst  moxroroBkn Kk jmabopatopHbiM — pabotam  «M3yueHue
apu(pMETHIECKUX U JIOTHIECKUX KOMaH/I» CTYAEHTaM HEOOXOANMO U3yIHTh
rnaBy 2 ydeOHoro mocodusi [1] ¥ 03HAKOMHUTBCS ¢ MYHKTOM 2.3 MaHHBIX
METOAUYECKUX YKA3aHUM.

Jlis  TmOATrOTOBKM K JabopaTopHbIM pabotam  «MomaylibHOE
NPOrpaMMHPOBAHUE» CTYAEHTaM HEOOXOIUMO U3Y4HTh IJIaBy 2 yueOHOro
mocobuss [1] ¥ O3HAKOMHUTBCS ¢ MYHKTOM 2.4 JaHHBIX METOAMYECKUX
YKa3aHUU.

Jns moarotoBku k jabopaTopHeiM pabotam «Pabota ¢ MaccuBamu
accemOepa» cTyJeHTaM HE0OXOJMMO U3Y4HTh IaBy 2 y4eOHOro 1mocoOust
[1] u 0o3HaKOMUTBCS C IIYHKTOM 2.5 TaHHBIX METOAUYECKUX YKa3aHHH.

JAst moroToBKH K 1abopaTopHbIM paboram «HTepdeiic ¢ s3pikamMu
BBICOKOTO ypPOBHS M 00pabOTKa MAacCHBOB» CTyJeHTaM HEoOX0IuMo
U3y4YHUTh [IaBy 2 yueOHOro mocobust [1] U 03HAKOMHUTBCS ¢ MyHKTOM 2.6
JIAHHBIX METOJIMYECKUX yKa3aHHH.

Jns moarotoBkn K jabopaTopHeIM paboram  «Vcmonp3oBaHHE
LEMOYeYHbIX KOMaHI» CTYACHTaM HEOOXOANMO M3YUHUTh IIaBy 2 yueOHOro
mocobus [1] ¥ O3HAKOMHUTBCS ¢ MYHKTOM 2.7 JAHHBIX METOINYECKHX
YKa3aHHi.

s moaroToBku K jabopaTopHbIM pabotam «lIporpamMmupoBanme
YCTPOWCTBA € IIIAaBAIOIICH apUPMETHKOW» CTyAeHTaM HeoOXoauMo
U3y4YuTh [IaBy 2 yueOHOro mocobust [1] U 03HAKOMHUTBCS ¢ MyHKTOM 2.8
JaHHBIX METOJMYECKNX yKa3aHHM.

3.4 IloaroToBKa K IK3aMeHY

Jnst  TOATOTOBKM K  OJK3aMEHY PEKOMEHIYEeTCsl OBTOPHTb
COOTBETCTBYIOIE TEMAaTHKE pas3feibl  ydeOHbIXx mocobuid  [1-2].
OK3aMEHAI[OHHBIE BOINPOCH IIPEJCTaBIEHBl B pabouell mporpamme
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M3ydaeMON MUCHMIUIMHE, Pa3MEIICHHOW Ha 0O0pa30BaTEeNbHOM IIOpTaie
TYCVPa: https://edu.tusur.ru/.
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