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1. Heab 1 3axa4u 1a00paTOPHOI PadOTHI

[{enpto BBIMOJIHEHUS J1a0OPATOPHOUM PAOOTHI SIBISETCS M3YUYEHHE s3bIKA U BO3-
MokHOCTel MakpoacceMOiepa, criocoO00OB HAaMHMCAHUS W HCIOJIb30BaHUS MAaKpPOKO-
MaHJ], IPUEMOB MX OTJIAJKU U TecTupoBaHus. B pabore cryneHThl pa3pabaTbiBaoOT
coOCTBEHHbIE MAKPOKOMAH/IbI, IPOBEPSIOT UX padOTy, MOJYHYArOT HABBIKU CO3/IaHMUS
CUCTEM MakpoKoMmaHj M ux oTiajaku. [lo pe3ynbraram padboThl opopmIIsieTcs: OTUET.
Hannast JIP BbINONHSIETCS CTyJEHTaMHU B IOJHOM BapuaHTe (C TOMOJHUTEIbHBIMU
TpeboBaHUsIMU) U TIpocToM BapuanTe (1 u 2-it myHKTHI 3a1aHus). [lonHblil BapuaHT
BBITIOJIHAETCA CHWJIbHBIMU CTYJIEHTAMH, YTO YUYUTHIBAETCS MPU CAaue 3a4eTa Mo Kypcy

u 3amure KP.

2. Makpochl U X IPUMEHEHH e

2.1. Ha3HayeHue MaKpOCOB

MakpokomMaHAbl — 3TO OYE€Hb MHTEPECHBI MEXaHU3M AJid pa3pabOTKU Mpo-
rpaMM Ha si3bike AccemOiiep. MakpOKOMaHJIbl WM HMHA4Y€ Makpochl (Ha >KaproHe
IPOrpaMMHUCTOB) 00pabaThIBAlOTCS HAa 3Tane KOMIWISLUU U TMO3BOJISIOT CHENaTh
nporpammy 0Oojiee HarjasAHOM U 0003pUMON. Makpockl MOTyT MCHOJIB30BaTHCS IS
CO37aHusl COOCTBEHHOTO S3bIKa MPOrPaMMHUPOBAHUS U3 KOMAaH]I, 3allMCAaHHBIX IOJb-
3oBaresnieM. B mporpamme Ha si3bike AcceMOsep Bbl MokeTe BCTPETUTS:

— MamunHHbBIE KOMaH/IbI,
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— JupexTtussl Accembiuepa

— MaxkpokomaHbl U

— Kommentapuu.

— JInst ucronib30BaHKsS MaKpOCOB B ITpOrpaMMax Ha si3blke AccemMOiiep HYKHO:
— OmnucaTte MaKpOKOMaHAY, JaTh ONPEACIICHAS] MAKPOCA.

— BBINOMHUTH BBI30B MAKPOKOMAaH/IbI (MAKPOBBI3OB).

— IlpoBeputTh NpaBHIBHOCTH PabOTHI MAaKPOKOMAaH[bI (IIPOBEPUTH MPABUIBHOCTH
reHEPALMH MAKPOPACIIUPEHHUS).

PaccMmoTpum oTAENBHO 3TH IEUCTBHS.

2.2. Onucanme MaKpocoB
Onucanue Makpoca WJId MakpoonpeieieHre 3aaeTcs B cieytonem popmare:

<ums Makpoca> MACRO <cnmcoxk ¢popMaibHBIX NapaMeTPOB MaKPOCOB>
<TeJ0 MaKpPOKOMaHAbI>

ENDM
Teno MakpoKOMaH/Ibl COCTOUT U3 OOBIYHBIX MAIIMHHBIX KOMaH/, 3alIUCaHHbIX B Ipa-

BUJIaX CHHTaKcuca AcceMOiepa, TUPEKTUB si3bika AcceMOep, KOMaH T BKITFOYAIOITIX
dbopManbHBIE TaApaMETPhl MAKpOCa U CIICIUATBHBIX TUPEKTUB MakpokoMmaH. Crucok

(dbopMaIbHBIX MAPAMETPOB ONMHUCHIBACTCS TaK:
<cnucokK (pOpMAIBbHBIX MAPAMETPOB MAKPOCOB>:=<(hopMaJIbHBIII MapamMeTp> |
<¢opMaJIbHBbIN apaMeTp> , <CIUCOK (POPMAJIBbHBIX IAPAMETPOB MAaKPOCOB >
<$opMaibHBIi NapamMeTp>:= <uMs NapaMerpa>
[Iprmep nmpocTor MaKpOKOMaHABI IS IIeYaT CHMBOJIA HA TACIUIEH ITOKa3aH HUXKE:

PUTCHAR MACRO SIMBOL ; 3aronoBok Makpoca C O4HMM napaMeTpoMm

PUSH AX
PUSH DX
MOV DL, SIMBOL ; Wcrnonb3oBaHWe napamMeTpa Makpoca
MOV AH , ; KOHCTaHTa
INT
POP DX
POP AX

ENDM



2016 rox 2 xypc 4-it cemectp CII
bonwsmakos C.A.

JlaHHas MaKpOKOMaHJ1a COXpPaHSAET MPEIBAPUTENBHO B CTEKE peructpbl AX u
DX, BBIBOAUT CMMBOJI Ha 3KpaH AMCIUIES U BOCCTAHABIIMBAET 3HAYEHUS 3alIOMHEH-
HBIX PErucTpoB. XOTs JaHHAS MAKpPOKOMaH/a BHITJISIAUT YHUBEPCAIBLHOMU, MPU €€ BbI-
30B€ BO3MOXHBI olminOku. Hanpumep, npu 3ajaHuy B Ka4yeCTBE MapaMeTpa perucrpa
AX (nmanpumep, makpoBbi3oB — PUTCHAR AX) komnuisitop AccemOinepa BbIIACT
omuOKy npu o6padoTke komauasl B Makpoce MOV DL, SIMBOL, Tak xak pa3zmep-
HOCTH peructpoB He coryacoBadbl (DL — 1 6aiit 1 AX —nBa 6aiiTa COOTBETCTBEHHO).
Onucanus MakpoKOMaHJ MOTYT ObITb, HECOMHEHHO, 00Jiee CIIOKHBIMU: M3 OJTHOM
MaKpOKOMAaH/[bl MOXHO BBI3bIBaTh JPYTH€ MaKpOKOMaH[IbI, CO3/laBasi, TAKUM OOpa-

30M, CUCTCMbI MAKPOKOMAaHI, KOTOPBIC MOTYT ITOAKIIOYATHCA U3 OMOJIHOTEK.

2.3. ITapameTpbl MAKPOCOB U MAKPOBBHI3OBbI

[TapameTpsl, 3a1aBaeMble MPU OMUCAHUU MAKPOKOMaHAbI (OMpPEIEeIEHUH MaK-
POKOMaH/Ibl) Ha3bIBAIOTCS (POPMATILHBIMH, a TTAPaMETPhI, 3a/1aBaeMbl€ MPU HCTIOTIB30-
BaHUU MAKpPOKOMAaHbl (MaKpOBBI30BE) HA3BIBAIOTCS (paKTUYECKUMH. BBI30B Makpo-

KOMaH/JbI HJIX MAKPOBBI3OB 3a1daCTCA TAK:

<MMf MAKPOKOMAaH/bI> <CIIHCOK (paKTHYECKUX NAaPpaAMeTPOB>

<CHHCOK (PAKTHYECKHX MIAPAMETPOB MAKPOCOB>:=< (haKTUYeCKHIl mapamMeTp>|

< hakTHYECKHIl MapaMeTp> , <CNHCOK (PpaKTHUYECKUX MAPAMETPOB MAKPOCOB >
< (pakTHYECKHUIl MapaMeTp>:= <UMs NMapaMeTpa> | <mycTo>
Kak BugHO M3 (hOpMaIbHOTO OMUCAHUs, TP MAaKPOBBI30OBE MapaMeTPhl MOTYT
OBITH IIPOIIYHICHBI, IIPKX 3TOM 3alldTad OO0JIKHA OCTaBaTbCAa Ha MCCTC. Br13oB MakKpo-
KOMaHJbl JJIA IMIPSAbIAYIICTO MAKPOOIIPCACIICHUA MOXKCT OBITh TAKHM:
PUTCHAR AL ; ®akTuyeckuii napaMeTp perucTp

PUTCHAR VAR ; ®akTuyeckuin napaMeTp nepeMeHHas

PUTCHAR ‘A’ ; ®aKTUYeCKUA NapaMeTp KOHCTaHTa
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Ecau IIPpX BBI3OBC MAKPOKOMAHIBI 3aA4CTCA HCCKOJIBKO IIapaMETpOB, TO HO-

MyCKAeTCs MPOITYCK apaMeTpoB (3arsiTasi Ipu 3TOM OCTAETCS):

COMPARE VAR1, VAR2, VAR3 ; MNapaMeTpbl BCe 3afaHbl
COMPARE VAR1, , VAR3 ; BTOpoi1 napaMeTp nponyLieH
COMPARE , VAR2, VAR3 ; MepBbilt napaMeTp NponyLieH

COMPARE VARI1, VAR2 ; TpeTui1 napaMeTp nponyLieH

Ecnu nmapameTpbl npu BbI30BE OIMYIIEHBI, TO B CAaMOW MaKpOKOMAaHJE HYXHO
PEeIyCMOTPETh POBEPKY HAIMYMS KOHKPETHOTO (PAKTUYECKOTO MapaMmeTpa, Jisl 4e-

'O UCIIOJIB3YIOTCA CIICHUAJIBHBIC TUPCKTHBLI YCHOBHOﬁ KOMITUJIAIIHUH.

2.4. ITapameTpbl 0 YMOJTYAHUIO

[Tpu onmcanum MakKpOKOMAaH]IbI MOTYT OBITh 3a/1aHbl 3HAYCHHS ITapaMeTPOB IO
YMOJTYaHUIO. DTO BBIMIOJIHSAETCS CIETYIONIMM 00pa3oM (B JOMOJIHEHUE K (hOpMalIbHO-

My ONMMCAHUIO 3ar0JIOBKa MaKPOKOMAaH/IbI):
<(popmaabHbIii MapaMeTp>:= <UMH NapaMeTpa> |
<uMs mapamMeTrpa> = <3Ha4eHHe [0 YMOJIYaHUI><uMs napamerpa> = REQ

Takasi BO3MOXHOCTb CYLIECTBYET HE BO BCceX MakpoacceMOnepax. Ilpusenem

IIPHUMCEP BbI30OBA MAKPOKOMAH/IbI C ITapaMCTpaMH IO-YMOJIYaHHUIO:

PUTCHAR MACRO SIMBOL=REQ , CR=<PER>
B sToM npumepe nepBblii mapaMeTp SBISAETCA 00s3aTeNIbHBIM (3a/1aH0 CITyKe0-

Hoe cioBo REQ — require, Tpebyercs), a BTOpOil mapaMeTp MoJiydaeT 3HaYeHUE 1o
YMOJIYaHHIO, KOTOPOE UCMOJb3YETCs B TOM ClIy4ae, KOT/la B MAKPOBBI3OBE MMapaMeTp

HC 3aJaH.

2.5. MakpopacuiupeHus

[Tocne xoMmuasiUMKM Ha MECTO MAKPOBBI30BA BCTABIIIOTCS KOMAHJIbI, IOJY-
YEHHbIE Ha OCHOBE MAaKpOPACIUMPEHHs (BCTAaBKH TEKCTOBOrO (pparMeHTra). ITU KO-

MaH/JIbl JOJKHBI CTPOIrO COOTBETCTBOBATH CUHTAKCUCY A3bIKaA ACCCM6HCp, €ro CcCMaH-
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THKE, a TaKXKe JIOTUKE paboThl 3alyMaHHOUN MporpaMMmbl. MakpopacuiupeHie BCTaB-

JCTCA aBTOMATHUYCCKHU U €0 MOXKHO, IIPpH JKCIIAHWHW, BKIIFOYHUTH B JIUCTHHI IIPOI'paM-

MBI. I[J'I?I BKIIFOYCHHA B JIMCTHHIT KOMaHIA MaKpOpaCHIMPCHUA HCIIOJBb3YIOTCA CIICHHU-

AJIbHBIC TUPCKTHUBLI PA3JINYHOI'O HASHAYCHU !

— .LALL - mojgy4yeHue B JUCTUHIE BCEX MAKPOPACIIUPECHUIN

— .SALL - nonaBJjieHUE B JIUICTUHIE BCEX MAKPOPACIIUPEHUIA

— XALL — BOCCTaHOBJICHHE XApPaKTCPHUCTHUK BbIBOJA JIMCTHUHIA, 3aJdHHOI'O IIO

YMOJYaHHUIO.

— .LIST — BKJIIOYaeT nevarhb HNCXOJHOT'O TCKCTAa IIPpOTrpaMMBI.

— XLIST — BBIKJIIOYAET BCIO MeYaTh UCXOHOIO TEKCTA MIPOTPAMMBI.

[ G T W N W W G G T G Y

MakpopacmupeHnus il HallluX IPUMEPOB MOJYYUM B CIEAYIOIIEM BUJIE:

PUTCHAR AL

PUSH AX

PUSH DX

MOV DL, AL ; Peructp
MOV AH , 02H

INT 021H

POP DX

POP AX

B niepBoii cTpoke MakpopaclIMpeHus NOKa3aH YPOBEHb paclupeHus. B Hamem

ciaydae 310 “1”. Ecnu B camoil MaKpOKOMaH/Ie BCTpEYaeTcs APYroil MakpoBBI30B, TO

ATH CTPOKU MaKpOpPACIIUPEHUs Oy Iy T MOMEUEHBI ‘27, ¥ TaK jJajee.

= = = e b b

PUTCHAR VAR

PUSH AX

PUSH DX

MOV DL, VAR ; lNepemeHHas
MOV AH , 02H

INT 021H

POP DX

POP AX

B ciygae, xorna npu BhI30Be MaKpOKOMAaHBI IMepeaacTcsl OMMOOYHBIN Mmapa-

MmeTp, Harpumep, peructp AX ( HykeH 1 Oaiit B peructp DL, a nepenaercs 2 Gaiita):

[y

PUTCHAR AX
PUSH AX
PUSH DX
MOV DL, AX
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MOV AH , 02H
INT 021H

POP DX

POP AX

[T G T G T Gy 'y

Komnmsitop Accem6biepa dukcupyet ommoky, Tak kak peructpsl (DL u AX) pas-

Ho¥l jumHbl. [Ipu nepepgade mapamerpa ogHOOAWTOBON KOHCTAHTHI OIIMOKH HE BO3-

HUKAacCT:

PUTCHAR "A’

PUSH AX

PUSH DX

MOV DL, ‘A’ ; KoHcTaHTa
MOV AH , 02H

INT 021H

POP DX

POP AX

[T Gy T T G G T W G 'y

2.6. lupeKTUBbI HANIUCAHUS MAKPOKOMAH]]

[Tomumo crneuManbHbIX JIUpEKTUB onucanus MakpokoMaHa (MACRO wu

MEND) B Tekcte nporpaMMbl Ha AccemOiiepe U B CaMUX MAaKpOKOMaHJax MOT'yT UC-

IMOJI30BATHCA CIACAYIONNEC AUPCKTUBBI MAKPOI'CHCPAILIUN

REPT — aupexkTuBa HUKIMYECKOTO ITOBTOPEHUS TEKCTA MO CUETUUKY .

IRP - upekTHMBa HUKIUYECKOTO MOBTOPEHUS TEKCTA MO CIKUCKY NapaMeTPOB.
IRPC — nupexTrBa HUKINYECKOTO MOBTOPEHUS IO CITUCKY CUMBOJIOB (CTPOKE).
EXITM — nupekTuBa 3aBepIIeHHs paOb0Thl MAKPOKOMAH/IbI UJTU ITUKJIA

LOCAL — nupekTtrBa onucaHusi JIOKAIbHBIX IEPEMEHHBIX U METOK Makpoca.

IF, IFE, ELSE, ENDIF — nupekTuBbl YCIOBHONW KOMITWIISIIIMU (JIOTHYECKOE yC-
JIOBHUE).

IF1, IF2, ELSE, ENDIF — nupekTuBbl YCIOBHONW KOMIWISIUUA (TIPOXOJbI KOM-
MUJIATOPA).

IFDEF , IFNDEF, ELSE, ENDIF — nupekTuBbl yCIOBHON KOMIMIISIUU (00B-

SIBJICHUC IICPCMCHHBIX JTalla KOMHI/IJ'IHI_[I/II/I).
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— IFB, IFNB, ELSE, ENDIF — nupekTuBbl yCI0BHON KOMIWISAIIUM (TIPOBEPKA Ha-
JNYUS TapaMeTpa MaKpOKOMAaH/IbI).
— IFIDN, IFIDIF, ELSE, ENDIF - nupekTuBbl yCIOBHON KOMMWISIIUU (CpaBHE-
HUE MIEPEMEHHBIX 3Talla KOMIWISALUN).
— CnyxeOHble CUMBOJIBL: “%” , “&” , “1” , “;3” — uCnoNb3yIOTCs I HaMKMCaHUs
MAaKpOKOMAaHJ.
PaccMoTpuT HMKE Ha3HAYEHHE U BO3MOKHOCTH OCHOBHBIX JMPEKTHB OIKCA-

HHA MAKPOKOMAaHA.

2.7. Hukan4yeckasi KOMITUAJISIIUSA

HupextuBsl nukanyecko komnwisinuu (REPT, IRP, IRPC) no3BomsitoT opra-
HHU30BATh LUKJIbI TEHEPALIUH TEKCTA TPOTPAMMEBI.

JupextuBa REPT nmeer cnenyromui CHHTaKCHUC:

REPT <BbIpa:keHue 3Tana KOMIUJIsIIUN>

<Te€J0 HUKJIa>

ENDM

HapaMeTp <BBIpa)K€HI/I€ 3Tamna KOMIIMJIAIUN~> ompcacACT 9YUCIIO HOBTOpeHI/Iﬁ
IHUKJIA. Teno UKJIa MOXKCET COACPIKATH JIF0OBIE KOMaHJIbl U OIICPATOPHLI A3bIKA Ac-
C€M6H€p, BKJIFOYad MAaKpOKOMAaH/BbI. HI/IKJI reHCpalnun 6y,Z[CT IMOBTOPATHCA 3aIdHHOC

quCJIO pas. DTO YMCJIO BBIYHUCISCTCS J0 Haydajla IHUKJIa 1 HC MOXCT U3MCHATHCA B

uukJiie. [Tpocrenmmuii npuMep HUKIIA:

REPT 3 ; KoHcTaHTa
DB O
ENDM

1 DBO

DBO

1 DBO

—

Ecnu napaMeTpoM HUKIMYCCKOI0 OIeparopa sABJIACTCA IMCPEMCHHAA 9Tallda KOMITUJISA-

uuu N, TO MOJIy4YUM aHAJIOTMYHOE MAKPOPACIIUPEHHE:
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N=3
REPT N ; lNepemMeHHas
DB N
ENDM
1 DB3
DB 3
1 DB3

Ecau 3aaHO BBIPAKCHHUC, TO ITOJIYYUM MAKPOPACIHINPCHUC!

=

N=3
REPT N — 1 ; BblpaxkeHue
DB N
ENDM
1 DB3
1 DB3

B tene UKJIa MOT'YT OBITH MCIIOJIB30BAHEI BBIPAKCHUS 9Talla KOMITUIIALIUA:

K=3

N = 65 ; kog ‘A’
REPT K

DB N

N =N+ 1 ; B unkne namMeHsieM nepemMeHHyo
ENDM

DB 65
N=N+1

DB 66
N=N+1

DB 67

I[OHYCTI/IMO TaKXKC HUCIIOJIB30BAHHMEC BJIOKCHHBIX ITUKJIOB:

[ G T W T G W G —'y

K=2
N=3
REPT K ; Unkn
REPT N ; BNOXeHHbIN LMK
DB 0O
ENDM
ENDM
REPT N
DB O
ENDM
DB 0 ; YpoBeHb BNOXEHHOCTU 2
DBO
DB O
REPT N
DB O
ENDM
DB O
DB O
DB O

NNNEFERFEFEFEFNNNRF R
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[TomuepkHyThIM MIPUGTOM BBIEICHBI PE3YJIBTATHI MEPBOTO MPOXOJa KOMIIH-
asiuun (YpoBeHb 1), a OKOHYATENIbHBIE PE3yJIbTaThl PACHIMPEHHS JaHbl HA BTOPOM
YPOBHE.

JupextuBa IRP umeeT cneayrommii CHHTaKCHC:

IRP <nmepemeHHast HMKIA>,<<CIHHCOK (pAKTHYECKHX IApaMeTPoOB > >
<Tes10 MUKJIa>
ENDM

<CHHUCOK (PAKTHYECKHX MapaMeTPoB >:= <mapaMeTp> |

<mapamerp> , <CIHHCOK (paKTHYECKHX IapaMeTpoB >
HupextuBa IRP moBTOpsIeT UK CTONBKO pa3, CKOJIBKO yKa3aHO (PAKTUYECKUX
apaMeTpoB B YIJIOBBIX CKOOKaxX (0TMedy, 4TO B JAHHOM CJIydae 3TO TEPMUHAILHBIC
cuMBOJIbI). Ha kaxkoM 1iyre nMkia 3HAYCHHE MEPEMEHHOM IHUKIa, SIBISIOIICHCS
(dhopMaTbHBIM MapaMETPOM ITOTO IHKJIA TIOCIEAOBATEIFHO MPUHUMAET 3HAUYCHUS U3

nepedHs napamerpos. [Ipumep ncnons3oBanus qupektusbl IRP npusenen nmxke:

IRP p, <AX,BX,CX,DX> ; YeTbipe perucrpa

XOR p,p

ENDM

1 XOR AX,AX
1 XOR BX,BX
1 XOR CX,CX
1 XOR DX,DX

KupubiM mipudToM TEKCTa MOKa3aH KOJ Ha MaKpOs3bIKE, a OOBIYHBIM MaKpO-
pacmupenus. Jpyroil mpuMep WLTIOCTPUPYET 3aJ]aHUE BIPAKEHUHN B CIIUCKE (PaKTH-
yeckux napamerpoB it aupekTuBbl IRP. 31ech ncnonb3yroTes cnenuaibHbIE CUM-
BOJIBI M BCIIOMOTaTeJbHbIE NepeMeHHble 3Tana koMnuisiuud (N u W4), koTopsim
IpeIBapUTEIbHO 3a/1at0Tcsl 3HaueHus ( 3 U 5 COOTBETCTBEHHO, C TOMOIIBIO MPUCBaH-

BaHUA U JTUPCKTHUBLI BKBI/IBEUIGHTHOCTI/I).

N=3
W4 EQU 5
IRP A, <N+1, %N + 1, W%N+1, %N, N, %W4> ; [9Tb BblpaXkeHWiA
DW A
ENDM
1 DW N+1
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DW 4
DW W4
DW 3
DW N
DW 5

CnyxeOHbI CUMBOJ <%’ MO3BOJIAET B3SATHh 3HAUECHHUE IEPEMEHHON B BBIpAXE-
y

[ G T W T G W G 'y

HUM, 00 3TUX CUMBOJIAX Mbl IOTOBOpUM HUe. Ha BTOpOM ypoBHE Bblj€J€HA MOA-
CTaHOBKA 3HAYEHHUsI IEPEMEHHOM dTana KoMnwuinun W4.

Hupextua IRPC umeer cnenyronmii CHHTaKCHUC:

IRPC <nepemennasi nukja>,<CTpoka CHMBOJIOB >
<Tes10 MUKJIa>

ENDM

<CTpoxka cMMBOJIOB > := <CUMBOJI> | < CTpoka CHMBOJIOB >
JInst 3TOr0 UUKIMYECKOTO oIepaTopa makpoacceMOiepa, NEpeMEHHON IUKIIa
(D) nmpucBanBaeTcsa 3HaU€HHE CUMBOJIA U3 CTPOKU NEPEUHCIICHUS U C KaXKIbIM 3Haye-
HHUEM MEPEMEHHOM M3 CIIMCKA LIMKJI BBIMOJHACTCA. UMCIIO MOBTOPEHUN LMKJIA PABHO

4HCIIy CUMBOJIOB B cTpoke. IIpuMep rcnonb3oBaHus HUKJINYECKOTO ONEPATOpa:

IRPC D, 123456789 ; [leBsiTb CMBOJIOB LMKAA
V1&D DB D
ENDM
Vil DB1
Vi2 DB2
V13 DB3
Vi4 DB4
V15 DB5
Vie DB6
V17 DB7
V18 DB 8
V19 DB9

@opmasibHbId mapameTp “D” ABISETCS OJHOBPEMEHHO IEPEMEHHOM LMKIIA.

[T Gy R G A G G G G S G R g Y

JIist Ka)Ka0oro cCUMMBOJIa U3 CTPOKU T€HEPUPYETCs ONMMCaHuE B BUAE OallTOBOMW mepe-
MEHHOI. B 3TOM mpumepe HCHOJb3yeTcs CIy>KeOHbI CMMBOJ MakpoKoMaHi “&”,

KOTOpBIﬁ IMMO3BOJIICT CJIMBATh MMCHA IICPCMCHHBIX.
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2.8. JlokanbHbIEe METKHU U NepeMeHHbIe MAKPOKOMAH/I

[Ipu pa3paboTke MaKpOKOMAaHJ MOTYT HCHOJb30BAaThCS BCIOMOTATENIbHbIC
METKH ¥ TIEpeMeHHBIC. Tak Kak MaKpOKOMaH/a MOKET ObITh BhI3BaHA HECKOJIBKO pa3,
TO TIPU COBNAJEHUU UMEH OyJeT BblJaHa OMIMOKA W KOMIMIISIIIUSL OCTaHOBUTCS. st
ABTOMATUYECKON HMHAEKCALUM TAaKUX HMEH MCIOJb3YETCS CHEUUAIbHBIA MEXaHWU3M
JIOKAJIBHBIX MTEPEMEHHBIX. [{JI1 €ro MCrnoib30BaHus BHYTPH MAKPOOIPEAECIEHHUS 3a1a-
ercst nupektuBa Mmakpokomana LOCAL, koTopast UMEET ClIeyOIINiIl CHHTAKCHUC:

LOCAL <nokanbHoe umMs> {,< JIOKaJbHOE UMSA > ... }

B kadecTBe JIOKaITbHOTO MMEHH MOTYT HMCHOJIB30BATHCS JIOKAJIbHBIE MEPEMEH-
HBIC WM JIOKAJIbHBIC METKH. KOMIUIATOP 3aMEHSET 3TH UMEHA CITYKCOHBIMHU HIICH-
tudukaropamu (??dddd, roe d — gecatuunas nudpa) u odecreyrnBacT CKBO3HYIO HY-
Mepaldio BO BCEM MCXOIHOM Mojyie. Tak MCKIoUYaeTcs AyOJupoBaHUE ONMHMCAHUM.
[TokaxxeM NpuMEHEHUE JIOKAJIbHBIX METOK M IMEPEMEHHBIX Ha npumepe. Ilycts nmeer-

Cs MaKpOOHIpeACICHUE:

print. MACRO CH, CR
LOCAL loc_per , loc_met
MOV DL, CH
MOQV loc_per , DL
CALL DISPL
IFIDN <CR>,< >
CALL crif
ENDIF
IJMP loc_met
loc_per db 0
loc_met:
ENDM

B sTtom makpoonpenenenun oObsiBlieHa JiokanbHas MeTka (loc_met) u mepe-
mMenHas (loc_per). IIpu BbI30BE MakpOKOMaHJIbl Mbl MOJIYYUM B JIMCTUHIE CIEHYIO-

1€ MAKPOPaCIIUPEHHUS

print '5', PER
1 MOV DL, '5'
1 MOV 2?0000 , DL
1 CALL DISPL
1 CALL crIf
1 JMP 7?0001
1 ??0000db0



14
2016 rox 2 xypc 4-it cemectp CII

Bonbmmakos C.A.
1 ?70001:

B cnenytoieM BbI30BE ATOM K€ MAaKPOKOMaHIbI print B TOM € MOYJIe Mpo-
rpaMMbl AccembiieTa METKM M TEpeMEHHBbIE OyIyT MNPOMHAECKCUPOBAHBI (BMECTO

220000 6yner 220002):

print '7', PER
1 MOV DL, '7'

1 MOV ??0002 , DL
1 CALL DISPL

1 CALL crif

1 JMP 2?0003

1 ??0002db0

1 ??0003:

OO11ee YKCIIO JIOKATBHBIX METOK M MEPEMEHHBIX BO BCEX MAKPOPACITUPEHUSIX

OJHOT'O UCXOJIHOTO MOJTYJIsl, HE MOXKET IpeBbIaTh 9999.

2.9. Cay:keOHbIE CHMBOJIbI MAKPOKOMAH/

CrnenuanbHble CITy>K€OHbIE CUMBOJIBI IPUMEHSIIOTCS 11 HAITMCAHUSI MAKPOKO-

MaH/1 JUIsl JOCTHKEHUS CIACAYIONIUX 1IeJIei:

—*“%” - NaHHBIA CMMBOJ MO3BOJISIET MOJYYUTh 3HAYEHHUE YMCIIOBOM MJIU TEKCTO-
BOW MEPEMEHHOM 3Tana KOMIIWISIMHA U BCTAaBUTh €ro B Makpopacmupenue. OH
paboTaeT B MaKpOKOMaHAaX U IUKJIAX dTana KOMITWISIUH.

—“&” - MO3BOJISIET CKJIEUTh CTPOKY CUMBOJIOB M IIEPEMEHHYIO 3Tana KOMIWISIUN

WIN TTapaMeTp MaKpoonpeaeneHus (UiIu Hao0opoT).

“!” - ucmonp3yeTcs B apryMeHTe i yKa3aHus AcceMmOiepy, 4TO CUMBOJI, CJie-
IYIOIIMNA 33 HUM, SIBJISIETCS JINTEPAJIOM, a HE UMEHEeM (mapamerpa, IepeMeHHOU
ATara KOMIUISIINH).

—“<” “>” — ycnonb3yeTcsa IS 3alaHUsl TEKCTA, KOTOPBIM IEepeaaeTcsi B MaKpo-
pacuIupeHus HEeJIUKOM, JJaXe €CIIM OH COJIEPKUT MPOOeIbl U APYrue 3HaK ornepa-

AN.
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13 2

— “33” - UCTIONB3YIOTCS I BKJIFOYCHUS KOMMEHTApHsl B TEKCT MaKpOOIpeIeie-
HUS. DTU KOMMEHTApUHU HE TIEPEIat0TCsl B MAKPOPACITUPEHHUS.
Pacemorpum npumepsl. CiryxebHble cuMBOIIBL “%” 1 ckoOku “<” “>”. Ecnm
nepeMeHHasi CUMBOJIbHAS. 3HAK MPOIEHTA TO3BOJIIET B3SATh 3HAUCHUE MEPEMEHHOM
dTama KOMIWISAIMU, BHE 3aBUCUMOCTH OT TOTO Kak OHa 3amaetcs. J[ms omeparopa

EQU msbI monyunm:

L EQU <'&text'>
IRP D,<%L, L >

DB D

ENDM
1 DB '&text'
1 DB L

HpPI HCIIOJIb30BAaHUN YMCIIOBOM HCpGMGHHOﬁ, SaﬂaBaCMOﬁ IMPUCBAUBAHHCM,

IMOJYYHUM CJICAYIOIICC PACIINPCHUC!

L=2

IRP D,<%L, L >
DB D

ENDM

1 DB 2

1 DB L

CnyxeOHbIil cuMBOJ “&”. OnuiieM MakpOKOMaHJy JUJIsl T€Hepaluu MaKpOKo-

Manx MOVSB u MOVSW. [IpoBepuM €€ BBI30BBI BYMS Pa3HbIMH IAPAMETPAMM.

; OnncaHmMe MakpoKoMaHabl
MOVE MACRO TAG
REP MOVS&TAG
ENDM
;; BbI30B MaKkpoKOMaHAbl U paclumpeHune
MOVE W
1 REP MOVSW
MOVE B
1 REP MOVSB

CnyxeOHbIi cMMBONT ~ “&” MCMONB3YeTCs I CIAUSHHUS KOHCTAaHTHI M (op-
ManbpHOro napamerpa Makpokomanisl (TAG). Crnenyroiias MakpoKkoMaHAa UILIFOCT-

pUPYET UCIIOJIH30BAHUE TIOUTH BCEX CIIYKEOHBIX CUMBOJIOB (“&”, “%” , “%”).

TESTPR MACRO PAR1, PAR2, V ; Tpv napameTpa B 3arosioBke
LOCAL MET, MSG

; BbI30B MO NapameTpy

MOV AH , O9H

MOV DX , OFFSET PAR1

INT 21H
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;; BbI30B M0 NokanbHOMy napameTpy
MOV AH , O9H

MOV DX, OFFSET MSG

INT 21H

JMP MET

MSG DB '&PAR2 ---'"I&V &V , %V,!%\V'
MET:

ENDM

[Tapametpel PAR1 u PAR2 BcTaBisitoTcsi B MakpopacllupeHre 1Mo 3HAaYEHUIO.

[Ipumep BbI30OBA:

MSG5 DB 'TEST$',10,13
.LALL
TESTPR MSG5 , <lMpumep TekcTa !1%V> , 1 ; Bbi30B MakpokoMaHapbl
1 ; Bbi30B No napameTpy
1 MOV AH , 09H
1 MOV DX , OFFSET MSG5
1 INT 21H
1 MOV AH , 09H
1 MOV DX , OFFSET ??0008
1 INT 21H
1 JMP 7?0007
1 2?0008 DB 'TMpumep Tekcta %V ---','1,1, %V, 1%V
1 ??0007:
B sTOM mipumepe UCIOBb3YIOTCS IPU BBI30BE MAKPOKOMAHbI YIJIOBbIC CKOOKH,

JUIs TIepe/ladyu B MaKpOKOMAaH/y TEKCTa ¢ HECKOJIbKUMHU Tipobeniamu. B mpumepe BujI-
HO, 4TO mapameTpbl &V Oyner 3aMmeHeHsl (B mpuMepe Ha 1). [lapametp B Texcre %V

66'”
.

noixeH B nepenaBaeMoM Tekcte (PAR2) ObiTh momedeHn 3nakom “!”, B MPOTHUBHOM
ciy4ae OyaeT oTMedeHa omuOka (OH OyJIeT HHTePIPETUPOBAH KaK JIUTepa). 3Have-
Hue &PARI1 u npoctro PARI1 B »3TOoM mpumepe SBISIOTCS 3KBUBaJECHTHBIMU (IIPO-

BepbTE!).

2.10. ITepeonpenesieHue u yaajieHue MaKpOKOMAH/I

B npouecce ogHON MakporeHepaluyu MOXHO NEpPEoInpeneanTb Makpoc. st
3TOr0 JOCTATOYHO 3a/1aTh HOBOE MAaKpOONPEIEICHUE C TaKUM Xe nMeHeM. Hampu-
Mmep:

;» OnmncaHne nepsBoro mMakpoca
A MACRO V1
INCV1
ENDM
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;; BbI30B nepBoro Makpoca A
A AH

Pacunpenue:
1 INCAH
;; Onncanne/nepeonpeaeneHne BTOporo Makpoca A
A MACRO V1,v2
INC V1
DEC V2
ENDM

;; BbI30B BTOpOro Makpoca A
A AH,AL

Pacunpenue:

1 INC AH
1 DECAL

HMupextnBa PURGE wuckitoyaer Makpoc M3 COUCKA JOCTYMHBIX HA JTAHHBIM

MOMCHT MAaKpOICHCpalumn:

;; YAaneHve makpoca A v fanbHelilas nonbiTka ero 3anycTuTb
PURGE A
A AX

Pacummpenue:

Pacumpenus Her, Tak Kak JaHHBIA MaKpOC BBIKIIOYEH, a B OKHE OIIMOOK I0-

ABJISCTCS TPENYIIPEKICHHUE.

2.11. Bjio:keHHbIE BBI30BbI MAKPOKOMAH/

W3 onHMX MaKpOKOMAaHJ MOKHO BBI3bIBATh APYIHe MaKpOKOMaH/bl. Takue BbI-
30BBI HAa3bIBAIOTCS BIIOKEHHBIMHU. VCIIOnb30BaHNE BOKEHHBIX MAaKpPOKOMaHJ MO3BO-
JSIeT clienaTh HACTPOMKU NMPOrpaMMbl 00Jee TMOKMMH U COKPATHTh pa3Mepbl MaKpo-
koMmana. Paccmorpum npumep. llepBasgs MakpokomaHaa 3aIroiHAET I0JIE 3HAYCHUEM

napamerpa.

; MakpoKoMaH/ia BblAeNeHMS NaMATU C 3anofiHeHWeM BbipaxeHneM (VAR)
FIELD MACRO VAR

DB &VAR

ENDM

Bo BTOpOI1 MakpokoMaHie OpraHnu30BaH LUK 3anonHeHus maccuBa (NAME).
HarypanesHbIMU 4yuCaMu B MOPSAKE BO3PACTaHMS, HAYMHAS C 0A30BOTO 3HAYCHMSI

(BASE), ¢ onpenenennbim maroM (STEP) u onpenenennoro pasmepa (SIZEM).
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; HaTypanbHble uncra B nopsiake Bo3pacTaHus

MAS MACRO SIZEM , NAME , BASE , STEP

FCount = BASE

&NAME DB BASE

REPT SIZEM -1

FIELD %FCount + STEP ; BbI30B MakpoKOMaHZbl A1 ONUCaHUS U 3anosTHEHUS Mo
FCount = FCount + 1

ENDM

ENDM

[Ipu BpI30BE MAKPOKOMAHABI MbI IIOJIYYHUM CJIEAYIOIIEE PACIIUPEHNUE:

MAS 10, TO, 3,5 ; 5 war aaHHbIX
1 TO DB3
DB 8
DB 9
DB 10
DB 11
DB 12
DB 13
DB 14
DB 15
DB 16

Makpokomanja renepupyet maccuB T0O pazmepom B 10 311€MEHTOB, HAUMHAS C

WWWwwwwwww

3 ¢ mrarowm 5.

2.12. /IupeKTUBBI YCJIOBHOH KOMITUISIIIAN

JIMpEeKTHBBI YCIOBHOW KOMITWISIMA IO3BOJISIIOT BKIIFOYATh WJIM HE BKJIKOYATH
TEKCT B UCXOJHYIO NMPOrpaMMy B 3aBUCHMOCTU OT Pa3HOOOPA3HBIX YCIOBUH, a TAK¥Ke
BEIOMPATH aTbTEPHATHUBHBIN BapUAHT BKIIOUEHUS TEKCTa . [lepedensp rpynm TupeKkTuB
(OHM pa3ziesieHbl 110 TUIIAM YCJIOBUI) MIPUBENICH HIXKE:

— IF1, 1IF2, ELSE, ENDIF — nupekTuBbl YCJIOBHON KOMIMJISIIUM, BBIJICISIOT
pa3Hble MPOXOJIbl MCXOJHOTO TEKCTAa MPOrPaMMbl KOMIUIATOPOM (TIEPBBIi,
BTOPOK).

— IF, IFE, ELSE, ENDIF — nupekTuBbl yCJIOBHON KOMIUJISAIIMU, OCHOBaHHbBIC HA
JIOTUYECKOM YCJIOBUH 3Tana KOMIWJISALIUY.

— IFDEF , IFNDEF, ELSE, ENDIF — nupekTuBbl yCIOBHOW KOMITHJISAILIMH, 0a-
3UPYIONIUECS HA BO3MOXXHOM OOBSIBIICHUU (OTHMCAHWY, 3aJaHUH ) TIEPEMEHHBIX

9Talla KOMITNIAINH.
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— IFB, IFNB, ELSE, ENDIF — n1upexTuBbl yCIOBHOW KOMIUWJIALIMHU, PUMEHHU-
TEJIbHO K IapameTpaM MAaKpOKOMaH[, BKIIFOYAKOIIME NMPOBEPKY HAIUYUS WIIH
OTCYTCTBUS IIAPAMETPOB MAKPOKOMAaH/IbI.

— IFIDN, IFIDIF, ELSE, ENDIF - 11peKTuBbl YCIOBHOW KOMIUJIALIMH, BBITIOJ-
HAIOIHAE CPABHEHUE ITIEPEMEHHBIX ATara KOMIIWISLIHH.

PaccMoTpum KpaTko BO3MOKHOCTH JUPEKTUB YCIOBHOW KOMIUJSAIMU. B 00-

M BHUAC OJIA BCCX TUPCKTHUB 3a4aCTCA CICAYIOIMIAsd KOHCTPYKIMAL

IFXX <aprymMeHTBI yCJIOBHOTO oiepaTopa™>
<AMPEKTUBBI JIs1 BKJIYEHUSI B TEKCT MPOrpaMMbl IIPH HCTHUHHOCTH yCJI0BHIT>

ENDIF

Oo6o03nauenne IFXX 3ameHsieT Bce pa3HOBUIHOCTH JUPEKTUB YCIOBHOW KOM-
NUISIUY.

AupexkTuBbl 1F1, 1F2 BKIIOYAIOT TEKCT B MCXOAHYIO IPOTPaMMy, €CIU BbI-

nosaseTcs nepswiid (IF1) umu Bropoit (IF2) npoxon komnunstopa. OOBIYHO 3TO Je-
JaeTcs MPH MOIKIIOYCHUH OMOIMOTEK MAKPOKOMAH I, TaK KaK TIOBTOPHOE BKIIFOUCHHUE

IPUBOAUTH K omnOkaM. Hanmpumep:

IF1
INCLUDE MACRO.LIB
ENDIF

Makpobubnauoreka MACRO.LIB nns mamero mpuMepa OyaeT BKJIIOUYCHA B
TEKCT UCXOJIHOTO0 MOJIYJIsl TOJIBKO Ha IEPBOM ITPOXOJ€ KOMIIMIISITOPA.

AupextuBbl IF, IFE, ELSE, ENDIF BKI04YalOT TEKCT B UCXOAHYIO IpO-

rpamMMy, Ha OCHOBE JIOTUYECKUX YCIIOBUM 3Tana KOMIWISIUKMKA. Eciau yciioBue BbINOI-
HeHO (paBHO Hymto mida IFE), To TekcT B MCXOAHYIO MporpaMmy BKItodaeTcs. Eciu
YCJIOBUE HE BBINOJHEHO (HE paBHO HYJO IS [F), TO TEKCT B HCXOAHYIO IPOTrpaMMy
Bkitouaetcs. Koncerpykiust ELSE no3Bossier 3a1ath adbTepHATUBY MO 3TOMY YCIO-

BUI0. CHHTAKCUC U CEMaHTHKA AUPCKTUB 3aJlaH HUXKC:

IF <norm4yeckoe BbIpaskeHue>
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<omepaTtopbl YCJIOBHOI0 0J10Ka>

ENDIF
Ecnu 3HadeHune JIOrMYECKOro BBIPAKEHHUS HE HyJeBoe (McTtuHa B AccemOnepe ),

OIEepaTOPbl YCIOBHOTO OJIOKA BKIIOYAKOTCS B UCXOIHBIA MOYJIb IPOTPAMMBI.

IFE < n1oruyeckoe BbIpaskeHue>
<omepaTopbl yCJIOBHOI0 0JI0Ka>

ENDIF

Ecau 3HaueHne 10ru4eckKoro BBIPpA’KCHHA PABHO HYJIIO, OIICPATOPLI YCIIOBHOI'O 010-
Ka BK/IIOYalOTCs B I/ICXO,Z[HBIfI MOAYJIb ITPOTrpaMMBI.

3HaueHUs UCTUHA U JIOKb B ACCCM6HCpC OIIPCACIAOTCA TAK!:
FALSE  (0000h) - s10%b

TRUE  (FFFFh) - ucruna
B 06IHGM BUJIC KOHCTPYKIIMHU BCCX YCIOBHBIX JJUPCKTHUB MOKHO OITMCATh U TaK,

C YUCTOM BO3MOKHOCTH AJIbTCPHATUBHBIX BKJIIOUCHUI TEKCTa:

IFXX <aprymeHTbI>
<AUPEKTHUBBI /15l HCTHHHOTO 3HAYCHHS yCJIOBUI>
[ELSE
<AMPEKTUBBI /Il JIO)KHOI'0 3HAYECHUS YCIOBHA> ]

ENDIF

PaccmoTpum npocThie TpUMEpHI YCIOBHBIX AUPEKTHUB:
IF NEQ5
print 'A’, PER
ELSE
print 'B', PER
ENDIF
Ecnu nepemennas stama koMnuisiuu N paBHa 5, TO BBINOIHAETCS oOpalieHne

K MakpOKOMaH/ie print ¢ mapameTpoMm ‘A’, B IPOTHUBHOM cllydae ¢ napameTpom ‘B’.

IFIDN <&CR>,<PER>
CALL LFCR
ENDIF

Ecnun mapametp makpokomaHnbl (CR) ycranoBieH B 3HaueHue <PER>, T0O BbI-

3BIBAETCS MPOLEAYpa MEPEBO/Ia CTPOKU U BO3BpATa KapETKHU.

IFNDEF COUNT
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COUNT =0
ENDIF

Ecnu nepemennas srana komnuianuu COUNT mnoka He omnpejenieHa, TO OHA

OIIpCACIIACTCA C HA4YaJIbHBIM 3HAYCHHUECM pPABHBIM HYJIIO.

IFBV
JMP MET
ENDIF

Ecnu napamerp makpokomanjibl V He 3agaH npu BeizoBe (BLANK - mycToit),

TO TEHepUpyeTCsl KoMaH1a 0e3yCcIoBHON Nepejaun YIpaBIeHUS HAa METKY.

Hageroch, uro 6onee monHyro MH(QOpPMAIMIO TO YCIOBHON KOMMIMJIALIUU BB
HalJeTe B JUTEPAType, JOKYMEHTAMU U CIIPABOYHHUKAX MO acceMOJiepy U Makpoac-
ceMOuiepy (CM. CIUCOK auTeparypsl). IIpakTnyeckoe NCHOIb30BaHNE TAKUX TUPEKTHB

BrI 10mKHBI MPOAEMOHCTPUPOBATH ITPH BbITTOIHEHUHA 9-11 JIP.

2.13. InpextuBa EXITM

OObr4HO paboTa MaKpOKOMAH/]IbI 3aBEPIIACTCSI B TOT MOMEHT, KOTJja BCTPETH-
jacek nocneaHss At paccMorpenus: nupektuBa ENDM makpoonpeaenenus. Cyiiie-
CTBYET M JIpyrasi BO3MOXXHOCTb 3aBEPIIUTh padOTy MaKpOKOMaH[bl (KaK MpOLEAYpHI
JTana KOMIWIALMH) — 3TO ucnosb3oBaHue naupektuBbl EXITM. Ecnu BetpeTunach
Takas JTUPEKTHBA, TO AANbHEHIINNA PEKUM 0OpaOOTKH MaKpOBBI30BA 3aBEPILIACTCS M
AcceMOnep mepexirodaeTcss Ha 00pabOTKy KOMaHbI, CASAYIONICH 3a TaHHBIM MaK-
POBBI30BOM. B 01HOM MakpoomnpeneneHnn MOXET ObITh HECKOJIBKO BBIXOJOB, KOTO-
peie BeIONHAOTCS qupektnBo EXITM. Hanpumep, ecnm mociie mpoBepku Inapa-
MeTpa Mbl OOHApY’KHMBaeM OLIMOKY, TO MOXKEM CHeJaTh BBIXOJ M3 MaKpOOIpeaese-

Hus. Hanpumep:

IF <PAR> NE <TEST>

JMP MET
ELSE
EXITM
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ENDIF

2.14. OTaagka MaKpOKOMAaH/I

Otnagka MakpOKOMaHJ SIBJISIETCS TPYJOEMKOW 3a/iaueil, Tak KaK HET CIELH-
TBHBIX OTJIAAYUKOB JUIsi 3TOro. Pe3yiapTaT paboThl MakKpOKOMaH] MOKHO YBHUJIETh
TOJILKO B JINCTUHIE MPOTPaMMBbl C BKJIIOYEHHBIM PEKHUMOM MaKPOPACIIUPEHUM (CM.
Bhimie). [lo pesynbraram MakpopaclIupeHUit MOKHO CyAUTh O MPABWIHLHOCTH UX pa-
0ot1bl. Ilpu HEOOXOTUMOCTH MOKHO BBIJATh COOOIICHHE Ha CTaHIAAPTHBIM BBIBOA
(mucrel WM OKHO OIMMOOK) COOCTBEHHOE IMOJIb30BATEILCKOE COOOIIECHHE. DTO BbI-

nonusercs aupektuoit %oOUT. Hanpumep:

%OUT Otnagka MakpokoMaHAbl print

B okno ommbok Oyaer momerieHo 3To cooOmienue. Ecnu Takas nupexTuBa
BCTPETUTCS B MaKpOKOMaHie, TO OyJeT HamedaTaHo 3To cooOmieHue. Jns nHuima-
in (popcupoBaHHOM BBITIOTHEHUHW TPEPHIBAHUS KOMITAJISIIIMNA) OMIUOKH HCIIOJB3Y-

ercs apyras aupekrusa - .ERR. Hampumep:

.ERR
%OUT Owwnbka B MakpokoMaHze print

B oxHO ommbok OyAeT MOMEIIEHO 3TO COOOICHUE, B TEKCT JIMCTHHTA TAKXKe

BCTaBUTHCA COO6H_IGHI/IG W KOMITMJIANONWA OCTaHABJINMBACTCA.

2.15. CpaBHeHHE MaKPOCOB U MPOLEAYP

[Io cpaBHEHHIO C IPOLEAYpPAMH MAKPOKOMAHJIbI UMEIOT, KAK MUHUMYM, ClIe-

JYIOIIME YEThIPE MPEUMYIIEeCTBA:
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1. MakpoKOMaHJIbl SBJISIOTCS 0o0Jiee TMOKMMH 110 CPAaBHCHHIO C TMPOICAYpPaMHU.
OHHU TO3BOJISIIOT 3aJaBaTh IapaMeTpbl, MPOIYCKaTh UX IMPHU BbI30BE MaKpPOKO-
MaHJ1, BBIIIOJIHATD YCIOBHYIO KOMITHJISIIHIO.

2. MakpokoMaH/Ibl BBITIOJHAIOTCS C 0o0Jiee BBICOKOM CKOPOCThIO (Oonee addek-
THUBHOM), TaK KaK HE TPATUTLCS BPEMsS Ha KOMaHJbl BbI30Ba, a BCE JICHCTBHS I10
HACTPOMKE BBIMOJIHSAIOTCS HA dTaIe KOMITHISAIUH.

3. MakpoKOMaH/IbI JIETKO YIIAaKOBaTh B OMOJIMOTEKY M IHOJKIIIOYATh MX B IIPOrpam-
MYy.

4. IIporpaMma, IIOCTpOCHHAsI HA OCHOBE MAaKPOKOMAHJI, SIBJISICTCS OOJIee HarJIsII-

HOU U IMOHSITHOMU.

Henoctarkamu MakpoKOMaHJI 110 CPABHEHUIO C MIPOIIETyPAMH SIBIISICTCS:
1. IIporpamma, mMoCTpOCHHAsE HA OCHOBE MaKpOKOMAaHJ, UMEET OOJBIIUN pa3mMep,
TaK KakK MPU Ka)XJIOM BbI30BE€ MAKPOKOMAH]IbI BBIITOIHIETCS MaKpOpacIIupeHue.
B HEKOTOPBIX CiTydasiX 3TO MOXKET CTaTh CYIIECTBEHHBIM HETOCTATKOM.
2. MakpoKoMaH/Ibl TpyJHEE OTIAXKUBATh, TaK KaK TPYIHO CO3/1aTh CIECIHATIbHBIN
OTJIAJYHK, TaK KaK BCE BBIMOJIHAETCS HA ITAe KOMIMIISIINH.
B nenom, MOXHO cienath BBIBOJ, YTO €CIU PAIMOHAIBHO HCIIONIH30BATH KOM-
OMHAIIMIO MEXaHU3MOB MAaKpPOKOMAHJ W MPOIEAYP, TO MOXKHO MOIYy4YUTh dPHEKTUB-

HBIN ¥ HATJISTHBIA KOJT JIayKe Ha s3bIKe Accemoiiepa.

2.16. MakpokoMaHIbI — POLEAYPHI ITANa KOMITHIALUN

J_I.TI}I TCX, KTO XOpOIIO OCBOWJI MCXAHU3M MAKPOKOMAaHI, IIPUXOJHUT ITIOHUMAHHUC
TOT'0, 4TO MCXAaHNU3M MAKPOKOMAH/ U YCHOBHOﬁ KOMITHJIAOWUHA IIpOorpaMM O4YCHb MOII-
HbIM U 3(1)(1)6KTPIBHI)II>1 MCXaHHU3M IJIA CO3AaHHA IMPOIrpaMMHBIX CHUCTCM. I'maBHOE 110-
HATb, YTO MAKpPOKOMAaHIbI, IO CYTH, SABJIAIOTCA IIPOLCAYPAMH 3Talla KOMIIMJIALMH.

Tak kax CymeCTBYCT BO3MO’KHOCTBb BJIOKCHHOI'O BbI30OBA MAKPOKOMAHIA, BO3MOK-
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HOCTh OIPEACNICHUS MePEMEHHBIX dTana KOMIWISAIUU U UCTOIb30BaHMs OUOIHOTEK,
TO BO3HHMKAET BO3MOKHOCTh OIMUCAHUSA COOCTBEHHOTO SI3bIKA CIEIMATHHOTO HAa3HAYe-
HUA. JIeCTBUTENIBHO CYIIECTBYIOT CIIEHUAIM3UPOBAHHBIE CUCTEMBI POTPAMMUPOBA-
HUS, IEJIMKOM IIOCTPOSHHBIE HAa OCHOBE MakpoaccemOiepa. Hampumep, cucrema
uMuTarmoHHoro moaenuposanusi GPSS B nepBbIx cBoMX Bepcusax Obla pealn3oBaHa
1o 3ToM cxeme. BaxkHo, 4TO Tpyao3aTpaTbl HA TaKHME CUCTEMbl 3HAUUTEIIBHO HUXKE,

4YCM IIpU CO3JaHUHU CUCTCMEI IIPOTI'PaMMHUPOBAHNA C HYJIA.

2.17. Ilpumepsl IpOrpaMMbl ¢ MAKPOCAMH

B cnenyromem Tekcte paboTaroliei MmporpamMMbl ¢ MakpocaMu, KOTOpBIE s
NPUBOXKY 0€3 MOSICHEHU, Bbl HAHIETEe MHOIO IMOJIE3HBIX ()PArMEHTOB [IJIsl BBHITIOJTHE-

aus 9-u JIP.

mycode segment 'code’
assume cs:mycode, ds:mycode
assume ss: stseg
’ MaKDOKOMaHﬂ,a BblAeNEHUA NaMATU C 3aNOJIHEHNEM BblPa>kEHUAMU
FCount =1
Fparam =1
FIELD MACRO VAR
DB &VAR
ENDM

;;; HaTypanbHble yncna B nopsiake BO3pacTaHus
MAS MACRO SIZEM , NAME , BASE

FCount = BASE
&NAME DB BASE

REPT SIZEM -1

FIELD %FCount + 1

FCount = FCount + 1

ENDM

ENDM
;;; HaTypanbHble uncna B nopsake yobiBaHMs
MASM MACRO SIZEM , NAME , BASE , STEP

FCount = BASE
&NAME DB BASE

REPT SIZEM -1

FIELD %FCount - 1

FCount = FCount - STEP

ENDM

ENDM
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; ApudmeTnyeckas nporpeccus
MASN MACRO SIZEM , NAME , BASE , STEP
FCount = 1
&NAME DB BASE
REPT SIZEM -1
FIELD %FCount * STEP + BASE
FCount = FCount + 1
ENDM
ENDM
; FeomeTpuueckas nporpeccusi
MASP MACRO SIZEM , NAME , BASE , STEP
FCount =1
&NAME DB STEP + BASE
REPT SIZEM -1
FParam =1
REPT Fcount + 1
FParam = Fparam * STEP
ENDM
FIELD %FParam + BASE
FCount = FCount + 1
ENDM
ENDM
; MakpokomMaHza CyMMMpPOBaHU
SUM MACRO NAME , SIZE , VSUM
LOCAL VM
LOCAL VERR
PUSH CX
PUSH AX
PUSH DX
PUSH SI
MOV CX , SIZE
CMPCX, 0
JB VERR
XOR AX , AX
MOV SI,0
XOR DX, DX
VM: MOV DL , NAMEJ[SI]
ADD AX, DX
INC SI
LOOP VM
MOV VSUM , AX
MOV DX, AX
CALL PRINTDEC
VERR: POP SI
POP DX
POP AX
POP CX
ENDM
;MakpoKkoMaHaa A5l Npon3BeaeHNs
PRSTR MACRO NAME , SIZE , KSTR
LOCAL MC
LOCAL MC1
LOCAL MFIN
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LOCAL MPROD
PUSH CX
PUSH SI
5+ HY umkna
;» [epeBog CTpoku
mov dl, 0Ah
mov ah, 2
int 21h
mov dl, 0Dh
mov ah, 2
int 21h
MOV CX , SIZE
MOV SI, 0
;; LlMkn no maccusy
MC: PUSH CX
MOV CX , KSTR
;» LUnkn no ctpoke
MC1: MOV DL, NAME[SI]
CALL PRINTB
INC SI
CMP SI, SIZE
JNE MPROD
;; TNocneaHuii nepesosa
mov dI, 0Ah
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h
JMP MFIN
MPROD:
LOOP MC1
POP CX
;; MepeBoa cTpoku
mov dl, 0Ah
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h
LOOP MC
;; KoHew Lmkna
MFIN:
POP SI
POP CX
ENDM
;MaKkpokoMaHaa nevaTy Maccuea B AeCSTUYHOM BUAe No cTonbuam
PRCOL MACRO NAME , SIZE , KCOL
LOCAL MC
LOCAL MC1
LOCAL MFIN
LOCAL MPROD
LOCAL TEMP
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LOCAL OBXOD
LOCAL MTEMP
PUSH CX
PUSH SI

;7 HY uukna

;; [lepeBop CTpoku
mov dl, 0Ah
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h

;; OnpepeneHve yncnia cTpok
MOV CX, SIZE/KCOL
MOQV SI, SIZE MOD KCOL
CMPSI, O
JE MTEMP
ADD CX, 1

MTEMP: MOV TEMP , CX
MOV SI, 0

;» LUmkn no maccusy

MC: PUSH CX
MOV CX , KCOL
PUSH SI

;» LMk no ctpoke

MC1: MOV DL, NAME[SI]
CMP ST, SIZE
JGE MPROD
CALL PRINTB
ADD SI, TEMP
LOOP MC1

MPROD:POP SI
INC SI
POP CX
;; [epeBop CTpoku
mov dl, 0OAh
mov ah, 2
int 21h
mov dl, 0Dh
mov ah, 2
int 21h
LOOP MC
;; KoHeu Unkna
MFIN:
POP SI
POP CX
JMP OBXOD
TEMP DW 0
OBXOD:
ENDM
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main proc

;3aHeceHue peructpa DS
PUSH CS
POP DS

rrrrrrrrrrrrrrrrrg

JMP MEND1
; OnNncaHusl 1 reHpaunst MacCMBOB
XALL
MAS 10,70, 3
SALL
MASM 5, T1, 100
MASN 5,T7T2,1,5
XALL
MASP 5,T3,10, 3
SALL
PRSTRTO, 5,3
; PRCOLTO,5, 3
; BbIXOA C OXMAaHWEM
VAR DWO
; 3anpoc cMMBONa C KnasmaTypsl
; Lmkn CymMMupoBaHus
MEND1:
SUMTO0, 10, VAR
MOV DX, VAR
CALL printdec
MOV DL, 131
CALL printb
PRSTRTO, 20, 5
;  PRCOLTO, 27,6
mov ah, 08h
int 21h
mov al, 0
; Bbixog B 1OC
mov ah, 4ch
int 21h
main endp

rrrrrrrrrrrrrrg

; MNevaTb yncna
; DX - uncno
printdec proc
; Mepesog uncna
; 10000
PUSH CX
PUSH SI
PUSH AX
; HavanbHble ycnoBus LMKna nepesoja
MOV SI, 0
MOV CX, 4
; DX:AX - pennmoe
MOV DDWORK , 10000
; LUukn nepesoaa
CICLE:
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MOV AX, DX
MOV DX, 0
DIV DDWORK
; AX - octaTtok , DX - yacTtHoe
XCHG DX, AX
; Koppekuusi ansa BeiBoga cMMBONa
ADD dl, 30h
CMP dl, 30h
JNE MC1
MOV dl , 20h
MC1: MOV CHI[SI], dI
INC SI
; DX - octaTtok , AX - yacTHoe
XCHG DX, AX
; HoBbI1 nenutens
PUSH DX
PUSH AX
MOV AX , DDWORK
MOV DX, 0
DIV D10
MOV DDWORK , AX
POP AX
POP DX
LOOP CICLE
; Ha KoHel umkna
; Koppekuust ansa BeiBoga cMMBOa
ADD dl, 30h
MOV CHI[SI] , dI
; BblBOA CTpOKM
MOV AH , 09h
MOV DX, offset STR
int 021h
POP AX
POP SI
POP CX
ret
printdec endp
; MNepeBoa AECATUYHOE U NeYyaTb 6alNTOBONM NEpeEMEHHON
; 6e3 nepeBoaa cTpokn DL - 6anT
printb proc
PUSH CX
PUSH SI
PUSH AX
; HavanbHble ycnoBms UmKkia nepesoga
MOV SI, 0
MOV CX, 2
; DX:AX - penumoe
MOV DDWORK , 100
MOV DH, 0
; Llnkn nepesoga
CICLE1:
MOV AX, DX
MOV DX, 0
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DIV DDWORK

; AX - octaTtok , DX - yacTtHoe
XCHG DX, AX

; Koppekuus ans BbiBOAa CMMBONA
ADD dl, 30h

CMP dl, 30h

JNE MC11

MOV dl , 20h

MC11: MOV CHIB[SI], dI
INC SI

; DX - ocratok , AX - yacTHoe
XCHG DX, AX

; HoBbIt penutens

PUSH DX

PUSH AX

MOV AX , DDWORK

MOV DX, 0

DIV D10

MOV DDWORK , AX

POP AX

POP DX

LOOP CICLE1

; Ha koHey umkna

; Koppekuus ans BbiBOAa CMMBONA
ADD dl, 30h

MOV CHIBJ[SI] , dl

; BblBOA CTPOKM

MOV AH , 09h

MOV DX, offset CHIB

int 021h

POP AX

POP SI

POP CX

ret

printb endp

rr

; -mas - size - kcol

DDWORK DW 0

D10 DW 10

DD10 DW 10000

DD11 DW 1000

DD12 DW 100

DD13 DW 10

STR DB 'Pesynbrar ="'
CHI DB' ' 10,13,'¢
CHIB DB' ''','$

rrrrrrrrrrry

mycode ends

stseg segment stack 'stack'
dw 256 dup(0)
stseg ends
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end main

3. Heau u 3agaun JIP Ne 9

3amanne Ha 1a0OpPaTOPHYIO pabOTy 3aKIIOYAETCS B pa3pabOTKe MporpaMMbl Ha
SI3BIKE MaKpoacceMoOiepa, B KOTOPOU CTYIEHTHI JAlOT OMUCAHWE COOCTBEHHBIX MaK-
POKOMAH]I TI0 TeMaM OIPECIICHHBIM B BAPHAHTAX U IEMOHCTPHUPYIOT UX MPABUILHOE
WCIIOJIb30BaHUE HA KOHKPETHBIX MpuMepax. J{ommkHbI OBITh pa3paboTaHbl MaKpPOKO-
MaHJbl C MMapaMeTpamMy, BKIIOUYAIOIINE YCIOBHYIO KOMIWIISIIINIO, JOKAJIBHBIC Tepe-
MEHHBIC ¥ BIIOKCHHBIE MaKpOKOMaHIbI. B Xome paboThl CTyIEHTHI pa3pabaThIBAIOT:
MaKpOKOMaH/y BBIBOJA TEKCTOBBIX ITaHHBIX, MAKPOKOMAHIY OIMCAHUS MAacCUBa C
KOHKPETHBIM 3aMoTHEHHEM (TI0 BAPUAHTY), MAKPOKOMAHIy pacdyeTa arperupOBaHHbIX
XapaKTEPUCTHK MacCcHuBa (CymMMma, MTPOU3BEICHUE | T.JI.) © MAaKpPOKOMaHy BBIBO/IA HA
nevyarh pPe3ysbTaToB padOTHI MPOTPaMMBbI B BHJIC TAOJIHUIIHI TIO KOJIOHKAM HIIA CTPO-

KaM.

4. TpeOoBaHMsl K BBINIOJHECHUIO JJa0opaTOpHOK padoThl Ne9

[Ipu pa3paboTke mporpaMMbl C MAKPOKOMAaHIAMHU M UX OTJIAAKE, CTYACHT JI0JI-

KCH BBIIIOJIHUTD CIICAYIOIIUC 3a/{aHUsA:

1. Pa3paboraTh NpOCTyI0 MaKpOKOMaH]y BbIBOJIa CUMBOJIa Ha IKPaH JAucIJies. 3aaa-
€TCsl OJIMH MapameTp — BbIBOAUMBINA CUMBOJ. CUMBOJI BBIBOJUTHCSA U3 OJHOOANWTO-
BOW NMEPEMEHHOM WM OJHOOAUTOBOrO PerucTpa, orauyarouierocs ot perucrpa DL.
CoxpaHUTh U BOCCTAaHOBUTBH PETUCTPHI B TEJIE MAKpOCa, KOTOPHIE UCIOJIb3YIOTCS B

naHHou Makpokomanze. Makpokomanny Ha3zate PRINTC. IIponemoncTprupoBath
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B OCHOBHOMW MPOTrpaMMe HCIOJIb30BaHUE MAKPOKOMAH/IbI C: KOHCTaHTOU (‘A’), me-
pemennoi (VAR) u peructpom (BL).

2. Pazpaborate MakpokomaHay BbIBOJA HA IKPaH JMCILIEss OHOT0 CHMBOJIA (HA
KOHCOJIb) C JABYMS ITapaMeTpaMu: BBIBOJUMBIN cuMBoI (1-i1 mapamerp) v mpu3HaK

ICpCBOJa CTPOKH ITOCJIC BBCACHHOI'O CMMBOJIA (3T0 2-i mapameTp, 4Jis1 HCro HY>KHO

yKa3aTh crenuaibHyto TeKcToByto kKoHcTaHTy "PER"). [Ins BbIBOJIa CHMBOJIA U Ti€-
peBoZia CTPOKM Ha JKpaHE HCIOJIb30BaTh MPOIEAYPHI, pa3paOOTaHHBIC paHEe B
ke JIP mo accem6nepy(s 3JIP): DISPL u CRLF. B ocHOBHOI#1 mipotienype HYX-
HO IPOJEMOHCTPUPOBAThH HCIIOIb30BaHNWE (MAaKpOBBI30B) CO3/IaHHOM MaKpOKOMaH-
JIbl BO BCEX PEXKUMAaXx, BKIIOUAsl U MPUMEP OIMKMOOYHOTO 3a/aHus napaMmetpos. [lpu
HAJIMYAA OMIMOKHM TP BBI30BE MAaKPOKOMAHIbI BBIIACTCS OTIEPATOPOM COOOIIECHUE
makpoaccembiiepa %oOUT (“Omubka napaMmerpa MaKpOKOMaH ibl’) ¢ BKIIFOUEHUEM
pexuma omubok - .ERR. KoHTpons mycroro mapamerpa BBIIOJIHSATH YCIOBHBIM
ornepatopoM IFNB wnu IFB. Makpokomanny nHa3zBate PRINT. JlanHoe 3amanue
SBIIIETCA OOIIUM JIJIsi BCEX CTYJICHTOB M HE MMEET BapuaHTOB. KOHTPOJIb MpaBHIib-
HOCTH T€HEpPALM MAaKpOKOMAaH]I MIPOBEPSAETCS M0 JIMCTUHTY, BbIJABAEMOMY MaKpO-
accembisiepom. J[Jist yripaBiaeHuUs] TUCTUHTOM HY>KHO OCBOUTH U MCIOJIb30BAThH TICEB-
JOOTIEPATOPhl  yNPaBJICHUS JUCTUHrOM MakpoaccemoOnepa: .LALL , .SALL,

XALL.

3. Pa3pabotaTh MakpoKOMaH/y reéHepaluy OMMCAHMUS M 3amoJHeHHsl MaccuBa (Ha-
3BaTh MakpokomaHay MAS). B 3aBucumocTd OT BapuaHTa MacCHMB MOXET ObITh
6aitroBeiM (DB) nnm nByx6aiitoBeiM (DW). MakpokomaHaa 10JKHA UMETh YETHIPE
napamMerpa: pasmMep MaccuBa (YUCIOBOI), Ha3BaHUE MaccuBa (YHUKAJIbHOE UMS),
0a30BO€ 3HAUCHUE JIJIs1 3aMI0JIHEHUS (OTIOPHOE YKCII0) U TTapaMeTp 3alOJHEHUS Mac-

cuBa (war mporpeccuu). B 3aBUCMMOCTH OT BapuaHTa 3alOJIHEHHWE MAacCUBA BbI-
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IMOJHACTCA: HAaTypaJlbHBIMH YHCJIaMH, BO3PACTAIOMMMMU 110 3HAYCHHIO, HATYpaJb-

HBIMHM 4YHCJIaMU, V6I)IBaIOHII/IMI/I 110 3HA4YCHHIO, ITOCJICAOBATCIIbHOCTBIO apI/I(i)MeTI/I-

YECKOM NPOrpecCcuu; IOCIEA0BATENBHOCTBI) T'€OMETPUUECKOM mporpeccuun. s
3al0JIHEHUSI MAaCCHBa MOKHO MCIIOJIb30BATh BJIOYKEHHbIE MAKPOKOMAaHIbI (CM. MpH-
MEp BBILIE) U LEJbIE MAaKpOIEPEMEHHbIEC (LI€JIble NMEPEMEHHBIE ICKIAPUPYIOTCS C

n_n

IIOMOIIIbI0 HAYaJIbHOI'O INPUCBAUBAHUA - , @ KoHcTaHTel ¢ nomompo EQU).
Yucna [uis 3a10IHEHUs] MacCHBa JIOJKHBI OBITh CTE€HEPUPOBAaHbI HA 3TAIEe MaKpO-
nporeccopa, OBITh MOJIOKUTEIbHBIMU U BO3MOXKHBIE 3HAUEHHUS Pa3MEpPHOCTH
J0JKHBI ObITh HE MeHee 10. IIpoaeMoHCTpupoBaTh UCIIOJIB30BAHUE MAKPOKOMAHIbI
ONMCAHNsI MAaCCHBOB JUIS Pa3HBIX CIIy4aeB IapaMeTpoOB, B TOM YHUCIE W IPU OIIHU-
O0o4HOM 3afjaHuu napameTpoB. [Ipu pa3paboTke MakpoonpeaeaeHHs UCTIO0Ib30BaTh

n_n

omnepaTopbl MakpoaccemoOJepa: , "%" n"&". Ilpu HanmMcaHUM MaKpPOKOMAHJbI
MAS neob0xoaumo ucnonb3oBaTh oneparop REPT. Hazpanue maccuBa nepenaer-
Csl B KaueCTBE MapaMeTpa U JAOJHKHO YCTaHABIIMBATHCS Y MEPBOTO 3JIEMEHTa MACCH-

Ba.

IIpumeuyanue:

Pesynbrar rernepanuu MaccuBa JIOJKEH OBITh MPUMEPHO TAKUM:

1 NAMEDB 1

1
1

DB 2
DB 3

3HauCHUS NECPEMCHHBIX 3aIIOJIHCHUSA U UX NUAIIa30H U3MCHCHUA 3aBUCAT OT BaApHWAHTA.

B npumepe noka3zaHo 3aroHEHHE HATYpaJIbHBIMU YUCIIAMH ¢ 0a30BbIM 3HaYEHUEM 1.

4. Pa3paboTarth MakpOKOMaHJy MOJACYeTa arperupoBaHHBIX XapaKTEPUCTUK CT€HEPH-

poBaHHOTO MaccuBa (cMm. 11.3). B MakpokoMaHie HY)KHO MPEayCMOTPETh CIEAYIO-
M€ MmapaMeTphl: Ha3BaHWE MaccuBa (Cr€HEPUPOBAHHOTO MacCHBa), Pa3MEPHOCTh
JUIsl TIojicyeTa (YUCIIO SJIEMEHTOB), IEPEMEHHAs!, B KOTOPYIO BO3BpAIlA€TCs PE3yJib-

TaT BBIYHUCIICHU (HaHpI/IMep CYMMa). B 3aBucumocTH OT BapuaHTa, B MaKpOKOMaH-
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JIe BBINOJIHAETCSA IOJICYET: CYMMBbI 33JaHHOTO YHUCJa IEPEMEHHBIX MacCHUBa, UX
NMPOU3BeIeHNs, YKClIa HEeYEeTHbIX 3JIEMEHTOB MAacCHBa WJIA YKCJA 3JIEMEHTOB, B
KOTOPBIX OMT YeTHOCTH JIJIsl YMClia PaBeH HYJIO (HE MyTaTh C YETHBIMU U HEUET-
HBIMH TepeMeHHbIMU). [Ipyu opraHu3anuu 1MKIa B MAKPOKOMAHJIE MCIOJIb30BATh
JokanbHble MeTKU U nepemenHble (onepatop LOCAL). [Ipeanonoxuts ans mMac-
cuBa u3 cioB (DW), uTo pe3ynbTaT pacyeTa CMOXKET TAKKE ITOMECTUTHCS B Iepe-
MeHHYI0 Tna ciioBo (DW). B cinydae nepenonHenus pesyiabrara Bo3Bpamars "-1"
(mns cymmbl 1 nipousBesieHus ). [Ipy BBINOJHEHHH MaKpPOKOMAaH[bl COXPAHSTH BCE
UCIIOJIb3YEMbIE PETUCTPBl U BOCCTaHaBIMBaTh uX Ipu ee 3asepuieHun (PUSH,
POP). Pe3ynbrar pacuera pacrnedararb B AECATUYHOM BHUJIE, JISI UETO HYKHO BOC-
MOJIB30BATHCS MPOIIEIypPaMH TIEPEBOJIA U TeUaTH, Pa3pabOTaHHBIMH B MPEABITYIIIAX

nabopaTopHbIX paboTax mo AcceMmOnepy.

5. PazpabGoTraTh MakpoKOMaHIy pacmedyaTKH MaccuBa 4ymcelsl. Pacrmedarka BBITIONHS-
eTcs B JACCATUYHOM (popmare, I STOTO HCIONB3YIOTCS MPOIEAYPhl U3 MPEAbIAY-
KX J1a00opaTOpHBIX pabOT Mo accemOuepy (s mepeBoda B AECATUYHBIN (hopMar

He‘-IaTI/I). B 3aBucumoctu_otT BapuaHTa pacricdaTKa BBIIOJHACTCA IO CTPOKAM, C

yKa3aHHEM YHCJIa YUCENI B CTPOKE U MO KOJOHKAaM, C YKa3aHHWEM YHUCJIa CTOJOIIOB.
MakpokoMaHJa JODKHA COACPIKATh CIEMYIONTUE MapaMeTphl: Ha3BaHWE MACCHBA,
YHUCJIO AJIEMEHTOB, KOTOPBIC JODKHBI OBITH pacliedaTaHbl, TapaMeTPhl pacleyaTKu
(uncno cTpok wim cTonOIoB). [lpm pacmeuaTke MeEXTy OTACIBHBIMUA YHCIAMHU
JOJKHBI OBITH pa3MEIICHBI MPOOENbl, TUAUPYIONINE HYIH TaKKe TOJDKHBI 3aMe-
HATHCSA Ha TpoOesbl. [Ipu opranu3anuu IMUKIOB JOJKHBI ONPEACIIATHCS JIOKATBHBIE
MeTku u nepemennbie (LOCAL).

IIpumeyanue:
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PacneuaTtka mo cTpokaM MpeaIonaoKUTEIbHO UMEET BUJI (UMCIIO YUCET B CPOKE - 5, a
pasmep maccusa - 8):

12345

678

Pacneuarka o cTosidiiamMm uMeeT BU (UUCIIO CTOIOOB - 6, pa3mep MaccuBa - 11):
1357911

246810

6. [IpomemMoHCTpUPOBATH WCIIOJIB30BAHUE B MPOTPaMME OINEepaToOpbl MakpoacceMosie-
pa: IRP u IRPC ( Ha ocHOBE TPUMEPOB TEOPETUUECKOTO pa3ieiia).

7. HomonuutenbHbie TpeOoBaHus. PazpaboTaTh cucTeMy MakpOKOMaH]I IO BEIOOPY U3
BapUAHTOB MPEJICTABICHHBIX HUXKE.

5. Ilepeyens BapuanToB JIP nmo rpynnam

JUist pa3inyHBIX TPYII BBIACISIOTCS OCOOEHHOCTH BBIMOJIHEHUS 3a/laHus J1a00-

paTopHO# pabOThI, KOTOPbHIE MPEICTABIEHBI HIKE B TaOIHIIE.

Ne| I'pynna|  IlepemeHHble MaccuBa IleyaTs MaccuBa
1. | NY5-41 DB ITo ctpokam

2. | NV5-42 DW ITo ctpokam

3. |Y5-43 DB [To cronOmam
4. | N1Y5-44 DW [To cronOmam
5. | CVYI DB ITo ctpokam

6. HepequL BAapHUHAHTOB /I 3aI10JITHCHUHA MaCcCuBa

Ne Bap.

IMoacuer 3anmotHeHHe
I1o xKypH.

1-7 CymMbI 25ieMeHTOB MaccuBa | HarypanbHble uucina B MOpSIIKE
Bo3pacranus (1,2,3, ...)

8-14 |UYmcrna HEYETHBIX DJIJIEMEHTOB|ApudMeThdyecKkas  MNporpeccus
MaccHuBa LEJbIX Yucen (3aaeTcs pa3HOCTh
POTrPECCHH )
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15-21 |IIpousBenenus aneMeHTOB | HarypanbHble uncia B mopsiake
MaccuBa yowiBanus (10,9.8, ...)
21-30 |Yucma »1IeMEHTOB MaccCHBa, |l'eomerpuueckas nporpeccus

JUISL KOTOPBIX BBIYUCIICHHBIC
out yetHOCTH paBeH ()

HEeNBIX YHuceN (3a7aeTcsl 3Hame-
HATEJIb IPOTPECCHH)

7. Hepequb BapHaHTOB 1JIfl CUJIbHBIX U NIPOJABUHYTHIX CTYJICHTOB

BapI/IaHTLI BBI6I/IpaIOTCH I10 KCJIaHWIO, HO HC Ooice OJHOT'O BApHUAHTA B I'YIIIC.

Ne Bap. | CoaepskaHue cHCTEMbI MAKPOKO-
IIpumeuanue
AOII. MaH[

1. CucreMa mMakpokomaHa sl CTpyK-|Makpocsl: BerBienust (IF-
TYPHOI'O IPOTPaMMHUPOBAHUSA ELSE), uukna (FOR), me-

pexitouaresst (SWITCH),

2. Cucrema makpokoMmaHj BBojga u|C yyeToM mepeBoja U
BBIBO/IA TAHHBIX dbopMaTupoBaHus JAHHBIX

JUISI BBIBOJIA.

3. Cucrema MakpoKOMaH JJIsl BbI3oBa | lIpenycMoTpers BBI3OB 11O
IpOLEIYp C NapaMeTPaAMH. 3HAYEHHUIO U I10 aJpecy.

4. Cucrema MakpokomaHj juisi B3auM- | CtpokoBsie, 1enbie (DB,
HOTO TepeBoJia JAaHHBIX W3 pazHeix | DW, DD) u neiictBuTEND-
¢dbopMmaToB JIpyT B Apyra HbIE

5. CucreMa MakpokoMaHn Juist pa0oTsl | [IpegycMoTpers Bce orie-
¢ ¢aiinamu pauuu Uil Iocie0BaTelb-

HBIX (ailioB
6. CucreMa MakpoKoMaH[ Juist pa0oThl | lomkHa ObITh y00Has pa-
C 3aIlUCAMHU 6oTa ¢ 3amucAMHU A AOC-
Tyna K HOJSM U BbIOOpKHU
JaHHBIX
7. CucreMa MakpoKoMaH[ Juist pa0oTsl | [IpegycMoTpeTh  ymakoBKy

C JaTaMl U BPEMEHEM B pPa3HBIX
dopmarax

U PacmakoBKy JBOUYHO-
AECSITUYHBIX ()OPMATOB.

8. KoHTpoJsibHBbIE BONPOCHI 10 J1Aa00paTOPHO# padoTe
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1. Ha xakom 3Tane KoMy paboTaer Makpomnpoieccop?

2. B kakux cimydasx BBITOJIHEE MCIOJIb30BaTh MaKpPOKOMAH/IbI TT0 CPABHEHUIO C TMPO-
neaypamu?

3. B kakux ciy4asx BBITOJHEE MCIOJB30BaTh MPOLETYpPHI 110 CPABHEHUIO C MAKpO-

KOMaH1aMu ?

KakoBO 0CHOBHBIE MPENMYIIIECTBA M HEIOCTATKA MaKpOKOMaH/T?

s uero nyxen oneparop LOCAL?

Kakyto onepanuio BBIIOIHSIET oniepaTop Makpoaccemoiepa "&"?

Kakyro orepaninio BEITIOHSAET oniepaTop Makpoaccemoepa "%"?

*® NS ok

UTo HYXHO cIenaTh JJi1 OTMEHbI WM BKIIIOYEHUS NeYaTH MaKpOPACIIMPEHHI B

pacnedarke accembiepa?

9. MOXHO 71 U3 OJIHOW MaKpOKOMAaH/Ibl BbI3bIBaTh APYTYyI0 MaKpOKOMaH]y C Iapa-
MeTpamu?

10.Kak onpenenuTs JOKaJbHYIO IEPEMEHHYIO B MAKPOKOMAaH 1€ (HE METKY)?

11.Jns1 wero ucnonsdyercs oneparopel: REPT, IRP, IRPC?

12.Kak 3aBeplIUTh BHINOJHEHHE MAKPOKOMAH/Ibl, HE JJOCTUTas €€ KOHLA?

13.Kak MOKHO U3MEHUTh 3HAYE€HHUE TEKCTOBOM NMEPEMEHHON Tara KOMIUJISLUN?

14.Kak MOXHO M3MEHHUTh 3HAUECHUE LEJTOUYMCICHHOW MEPEeMEHHON A3Tana KOMIIWJIS-
uun?

15.Kak u Kyja MOYKHO BBIBECTH COOOIICHHE 00 OIMMOKax 3Tara KOMITAJISAIINY, OIpe-
JEeSIEMBIX MOJIb30BaTEIEM?

16.Kak MOXHO MOJIKIIFOYUTH OMOJIMOTEKY BHEITHUX MaKPOKOMAaH,T?

17.Kak MOHO CBSI3aTh BBIIIOJIHEHUE PA3IUYHBIX MAKPOKOMaH1?

18.Yto Takoe ycioBHas komnwisiius? [IpuBeauTte mpumepsl orepaTopos.

19.11epeunciure OCHOBHBIE ONIEPATOPHI MaKpoacceMoiepa.
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20.MO>KHO JIK CYUTATh, YTO MAKPOKOMAH/Ia — 3TO MPOLEIypa, KOTOpask BHIIOJHIETCS

Ha 3Tare KOMOWISIUU MPOrpaMmbl?!

9. TpedoBanus Kk opopmiieHH 0 oTyeTa nmo JIP

B otuer o mabopaTopHoit paboTe AOIKHO BXOAUTH (CM. IIabJIOH HUXKE):
1. Turynbsblii guct (rpynma, ®UO, BapuaHT)

[TocTaHoBKka 3aj1aun  (oOmiue TpeboBaHUs M TpeOOBaHUS BapUaHTA)

baok-cxemel MaKpOKOMaH/[ IIpOorpaMMEBbI.
JIucTUHT [porpaMmesl € paCliMpCHUAMUA BBI3OBOB MAKPOKOMAHI.

PesysnbTathl 3amycka mporpaMmsl Ipu IPOBEPKE padOThl MAKPOKOMAHI.

AN O

HC[!G“ICHB OCHOBHBIX OIHI/I6OK, KOTOPBIC BO3BHUKAJIN U ObLIH HCIIPABJICHBI IIPU OT-
JaaKe MaKpPOKOMAaHI. OTC}’TCTBI’IG MCPCUHA OI_HI/I6OK, HWJIIN KOIIMPOBAHHC €TI0 Y
APYrux CTyACHTOB, OJIA MCHA AACT HOIIOJIHUTCIbHYIO I/IH(bOpMaHI/IIO O CaMOCTOA-

TEIBHOCTH PAaOOTHI HaJl 3aIaHUEM JTA0OPATOPHOM PabOThl KOHKPETHOI'O CTYACHTA.

10. JIuteparypa no JIP CII

1. K-I'.®unorenoB OcHOBHI si3bika Accembiiepa.— M.: Paauo u cBs3p, 2001, 288 c.

2. II.1.PynakoB, K.I'.®unorenor “A3pik accembiiepa: YpOoKu MporpaMMUupOBaHus’” —
M.: IUAJIOT'-MHU®UH, 2001 r., 640c.

3.KI'. ®unoreno “Camoyuutenb 1o cucreMHbiM (yHkiusM MSDOS”-
M.,PuC,2utpon, 1995 r. 382c.

4. B.H. Iunemukos “IIporpammupoBanue Ha sizbike accembiiepa IBM PC 7 — M.::
“INUAJIOT-MHUOUN”, 1996. — 288c.

5. Kykor A.B., Apatoxun A.A. “AccemOniep” — CII6.: BXB - Iletepoypr, 202. 448 c.
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6.Cxaniion JI. “Ilepconansubie 9BM IBM PC. IlporpammupoBaHue Ha SI3bIKE ac-
cembOnepa.” -M.,PuC,1991 r.

7.P.Jlxxopaeitn “CripaBOYHUK NPOTPaMMHCTa IEPCOHAIBHBIX KOMIIBIOTEPOB THUIA
IBM PC”- M.,®uC, 1991r.

8.2. Cnucok nuteparypsl o nucuuiuinHe CII, npencraBieHHbI Ha caiiTe
(www.sergebolshakov.ru).

9.“ MeTonuueckoe mocoOue It BHITOJTHEHUS JIA00PATOPHBIX padOT MO JUCITUTUIIHHE

CII ”, npencraBiieHHOE Ha caiite (Www.sergebolshakov.ru)..

11. Ilpumep nporpamMmsl ¢ MAKPOKOMAHI0M

[Ipumep nmporpaMmsbl ¢ MAKPOKOMAHAOM MEYATH CUMBOJIA C IEPEBOJOM CTPOKHU
JJaH HWXKE. 3/1€Ch MMOKa3aHbl MAKpPOKOMAHJbI MOX0XXHWE HA TE€, KOTOPHIE BaM HYKHO
cIenaTh B MEpBOM BO BTOpoM IyHKTE 3ananus JIP Ne9. Onncanmne MakpokoMaHIbl U
MaKpOBBI30BBI (MX BCETO TPH) BBIJEICHBI JKUPHBIM MIpUQPTOM. MICXOMHBIN TEKCT Mpo-

I'paMMBbI JJaH HUXKE:

mycode segment 'code'
assume cs:mycode, ds:mycode
assume ss: stseg
; MakpokoMaHaa neyaTy CMMBOJ1a C MEPEBOAOM CTPOKM
; 1- napamMeTp= CMMBON, BTOPOMN NapMeTp npu3Hak nepesoaa "PER"
PRINT MACRO ch, CR
mov di, ch
mov ah, 2
int 21h
IFIDN <CR>,<PER>
mov dl, OAh
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h
ELSE
IFNB <CR>
.ERR
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%OUT ERRROR Owun6ka napaMmeTpa nepesoaa CTPOKHU
ENDIF
ENDIF
ENDM
; MakpokoMaHza neyaTn 04HOro CMMBONa
VARC DB'C'
PRINTC MACRO SIMB
PUSH DX
PUSH AX
MOV DL, SIMB
MOV AH, O02H
INT 21H
POP AX
POP DX
ENDM
main proc
;3aHeceHue perncrtpa DS
PUSH CS
POP DS

rrrrrrrrrrrrrrrrrny

PRINT '5', PER
; Owmnbka B KOMaHae -> print 'A’, AAA
; Mpyn Mcnonb30BaHMM BbI30BA, PACcroNOXEHHOrO Bhille reHepupyeTcs ; omnbka nonb3oBaTens
; KOoppeKTHble BbI30BbI

print 'A’

PRINT'', PER
; KOppeKkTHble BbI30BbI ApYroi KOMaHAbl NeYyaT CMMBONA
PRINTC'A’

MOV AL, 'B'

PRINTC AL
PRINTC VARC
; BbIXOA C OXMAaHWEM
; 3anpoc cMMBONa C KiaBmaTypbl

mov ah, 08h

int 21h

mov al, 0
; Bbixog B 1OC

mov ah, 4ch

int 21h
main endp

stseg segment stack 'stack’
dw 256 dup(0)
stseg ends

end main

JIucTrHT mporpamMMsl, MOJTYYEHHBIA IIPU €€ KOMIWISLUY, IPUBEACH HMXKE. JKUpHBIM
mpudTOM s BBIISIUI MAaKPOPACIIUPEHHS, a pa3MepoM MpU(Ta U KUPHBIM MPUPTOM
MAaKpOBBI3OBBI:
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0000

0000 43

0001

0001 OE
0002 1F

0003 B2 35
0005 B4 02
0007 CD 21
0009 B2 0A
000B B4 02
000D CD 21
000F B2 0D
0011 B4 02
0013 CD 21

owmnbka nonb3oBaTens

[ e s

mycode segment 'code’
assume cs:mycode, ds:mycode
assume ss: stseg
; MakpokoMaHaa neyaTy CMMBOJI1a C NEPEBOAOM CTPOKM
; 1-i1 mapaMeTp= cMMBOJ, BTOPOI NapMeTp npv3Hak nepesoaa "PER"
PRINT MACRO ch, CR
mov dl, ch
mov ah, 2
int 21h
IFIDN <CR>,<PER>
mov dl, 0Ah
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h
ELSE
IFNB <CR>
.ERR
%OUT ERRROR Owwnbka napameTpa nepesoga CTPOKM
ENDIF
ENDIF
ENDM
; MakpokoMaHaa neyaTy 04HOr0 CMMBOSIA
VARC DB 'C'
PRINTC MACRO SIMB
PUSH DX
PUSH AX
MOV DL , SIMB
MOV AH , 02H
INT 21H
POP AX
POP DX
ENDM
main proc
;3aHeceHune perncrtpa DS
PUSH CS
POP DS

rrrrrrrrrrrrrrrrrg

PRINT '5', PER

mov dI, '5'

mov ah, 2

int 21h

mov dl, 0Ah

mov ah, 2

int 21h

mov dl, 0Dh

mov ah, 2

int 21h
; Owmnbka B KOMaHge -> print 'A’, AAA
; Mpy “cnonb3oBaHUKM BbI30BA, PaCrONOXEHHOrO Bbille FeHepUpyeTcs ;

; KOppeKTHble BbI30BbI
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print 'A'
0015 B2 41 1 mov dI, 'A’
0017 B4 02 1 mov ah, 2
0019 CD 21 1 int 21h
PRINT "', PER
001B B2 20 1 mov dl, "'
001D B4 02 1 mov ah, 2
001F CD 21 1 int 21h
0021 B2 0OA 1 mov dl, OAh
0023 B4 02 1 mov ah, 2
0025 CD 21 1 int 21h
0027 B2 0D 1 mov dl, 0Dh
0029 B4 02 1 mov ah, 2
002B CD 21 1 int 21h
; KOoppeKkTHble BbI30BbI ApYroi KOMaHAbl NeYyaT CMMBONA
PRINTC 'A'
002D 52 1 PUSH DX
002E 50 1 PUSH AX
002F B2 41 1 MOV DL, 'A'
0031 B4 02 1 MOV AH , 02H
0033 CD 21 1 INT 21H
0035 58 1 POP AX
0036 5A 1 POP DX
0037 BO 42 MOV AL, 'B'
PRINTC AL
0039 52 1 PUSH DX
003A 50 1 PUSH AX
003B 8A DO 1 MOV DL , AL
003D B4 02 1 MOV AH , 02H
003F CD 21 1 INT 21H
0041 58 1 POP AX
0042 5A 1 POP DX
PRINTC VARC
0043 52 1 PUSH DX
0044 50 1 PUSH AX
0045 8A 16 0000 R 1 MOV DL , VARC
0049 B4 02 1 MOV AH , 02H
004B CD 21 1 INT 21H
004D 58 1 POP AX
004E 5A 1 POP DX
; BbIXOA C OXXKMAAHWEM
; 3anpoc cMMBO/a C KJ1aBMaTypbl
004F B4 08 mov ah, 08h
0051 CD 21 int 21h
0053 B0 00 mov al, 0
; Bbixog B A0OC
0055 B4 4C mov ah, 4ch
0057 CD 21 int 21h
0059 main endp
0059 mycode ends

0000 stseg segment stack 'stack’
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0000 0100[ dw 256 dup(0)
0000
]
0200 stseg ends
end main

Ecnu makpokomaHia BbI3BaHA C OMIMOOYHBIM MAapaMETPOM, B TEKCTE MpUMEpa 3TOT
BBI30B 3aKOMMEHTHPOBAH, TO MakpoacceMOiep chopMupyeT coodiieHne o0 ommuodke
Ha JTarne paboThl Makpompolieccopa. 37ech BHeceHa ommbka mapamerpa “AAA”
BMmecTO “PER”:

; Owwnbka -
print ‘A", AAA

[Ipumep ommOKuU MpU BBI30OBE HAIIETO MaKpoca W COOOIIeHUus] 00 ommnoKe B
JVCTHUHTE:

; Owwmbka -
print 'A’, AAA
0014 B2 41 1 mov dI, 'A’
0016 B4 02 1 mov ah, 2
0018 CD 21 1 int 21h
1 .ERR

**Error** MAC1S.asm(33) PRINT(13) User error

U coobmienus o6 ommbke B okHe KoMaHaHON cTpokH (cM. %OUT B makpoce):

ERRROR Owwunbka napaMeTpa nepeBosia CTPOKU
**Error** MAC1S.asm(33) PRINT(13) User error

[Ipy mosiydeHMH HOPMAJIBHOTO MPEICTABICHUS TEKCTa HA PYCCKOM SA3BIKE,
HY>KHO COIJIacOBaTh KOJIMPOBKM CHUMBOJIOB JUIsl Ne4YaTH M penaktupoBaHusd. [Ipo-
rpamMma OTKOMIWIMpOBaHa U otiaxeHa B cpene TASM. Komnunsuus, penaktupoa-
HUE CBSI3€M M OTJIaJIKa JAHHOW MPOTrPAaMMbl BBIOJHIETCS TAKKE, KaK U IS APYTUX
JIP o Accembiepy. CMoTpuTe mocobrie u MeToandeckue ykaszanus k JIP.

12. IIIa6a0H oTyera mo JIP Ne 9

[ITabm0H oTYeTa B BUJIE TOKYMEHTA C MOJSIMH (popMaTHpOBaHHUS
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