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BBenenue

I[aHHI)IG MCTOONYCCKUC YKA3aHUS ITPCIHA3HAYCHDBI I ITIPOBCACHNA J]a6opaT0p-

HBIX paboT o auctuIuiiHe « Teopust HHPOpMAIMK U KOJIUPOBAHUS
JlabopaTopHble pabOThl OPUEHTUPOBAHBI HA U3yUYEHUE MTPOTPAMMHUPOBAHUS IIHK-
JIOB ¥ UCIIOJB30BaHUS MOANPOTrpaMM ISl YIPABJICHUS BBIYMCIUTEIBHBIM IPOIIECCOM

Ipu pa60Te C CUCTCMAMM CUUCIICHUS, 4 TAKIKC HMCII0JIb30BAHUA A3bIKA ITPOrpaMMHUpPOBa-

Hus C++ 111 BBIYMCIICHHS KOJIMYECTBa MH(POPMAITUH.

JlaGopaTopHbie paOOTHI BBITIOJHSIOTCS C TOMOINBID TPOTPAMMHONW MOJETH
yueOHoi DBM, koTOpast JOCTaTOYHO MPOCTA JJII OCBOCHMSI 0A30BBIX TMOHSTHI apXu-
TEKTYphl (CHCTEeMa KOMaH]I, KOMaHJHbIN LUKJI, CTIIOCOOBI aapecali, YPOBHHU MaMSTH,

CHOCOOBI B3aUMOJICUCTBHS MPOLECCOpPA C MAaMATHIO M BHEIIHMMH YCTPOWCTBAMHM) CO-

BpeMenHoi DBM [4].

Ne m/m| Ne paznena HanmenoBanue 1a00paTopHBIX padboT TpynoemMkocTb
(dac.)
1 1 Opranuzanus UKIOB 8
2 1 VYrpaBieHue BBIYMCIUTEIbHBIM IIPOLIECCOM 8
3 1 CucTeMbl CYNCTICHHS 8
4 1 Brruncnenue konuuectsa nHGopMaun 8




1 JIabopaTopHas padora Nel «OpraHusanus HUKJIOBY»

1.1 Iean padoThI

[{enpro HAcTOSIICH TaOOPATOPHON PabOTHI SBISAETCS COCTABICHUE MPOTPAMMBI

M pCalin3allvu HUKIINICCKOI'O aJIrOPpUTMaA BBIYHUCIICHUA 3HAYCHUA ®YHKHHH y(X)

1.2 O6uue moJ1oKeHus

Jliist perieHust 3a1a4 Teopuu uHGOpMaIK ¢ moMolso IBM HeobXoauMo yMeTh

COCTaBJIATH IIPOrpaMMbl C UCITIOJIb30BAHHUEM IIUKIIOB.

[Mukn — 510 ynpasisromas CTpyKTypa, KOTopas OpraHu3yeT MHOIOKPAaTHOE BbI-
ITOJTHEHUE YKA3aHHBIX B aJITOPUTME JICUCTBUMN.
[TocnenoBaTenbHOCTh MHCTPYKUMM, NMPEIHA3HAYEHHAs i1 MHOTOKPATHOTO MC-

ITIOJIHCHUA, HAa3bIBACTCA TCJIIOM HHUKIIA. EI[I/IHI/ILIHOC BBIITOJIHCHUC TCJIAa NUKJIA HA3bIBACT-

cs uTepaurent. Belpaxkenue, omnpenenstomee, OyleT B O4epeAHOW pa3 BBIIOJHATHCS
UTepaLys WIA LUK 3aBEPLIATCS, HA3bIBAECTCS YCIOBUEM BBIXOJ1A WIH YCIOBUEM OKOH-
YaHUs LUKJIA (JTMO0 YCIOBHEM NPOAODKEHUS B 3aBUCUMOCTH OT TOTO, Kak MHTepIIpe-
TUPYETCSl €r0 UCTUHHOCTh — KaK MPHU3HAK HEOOXOAMMOCTH 3aBEPILICHUS WU MPOI0JI-

JKeHusl 1Mkia). [lepemeHHas, xpaHsmas TEKyIIUA HOMEpP WTEpalli, Ha3bIBaCT-

csl CYETUMKOM HMTEpalUid HMKIIA UM MPOCTO CYETUMKOM LMKIA. [{uka He o0s3aTenbHO
COJEPKUT CUETUMK, CYETUMK HE 00513aH ObITh OJMH — YCIIOBUE BBIXOJAa U3 IMKJIA MO-
JKET 3aBUCETh OT HECKOJBKUX U3MEHSEMBIX B LIHUKJIE IEPEMEHHBIX, & MOXET OIpele-
JSATHCS BHEIIHUMHU YCJIOBHUSIMU (HapHUMep, HACTYIUIEHUEM OINPENeIEHHOTO BPEMEHH), B

MOCJICTHEM CITy4yae CYETUMK MOXKET BOOOIIE HE TTIOHAI0OUTHCS.

1.3 3apanue Ha nadoparopuyio padotry Ne3

1. O3HaKkoMHuThCs ¢ apxXUTeKTypoit yueoHort IBM (IIpminoxenue 4).
2. BriOpath BapuanT 3aganus u3 tadmuip! [Ipunoxenus 1.

3. CocTaBUTH CTPYKTYPHYIO CXEMY aJITOPUTMA PELICHUS 3a0a4u.


https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)

4 3ammcats B O3Y mporpammy Ha si3bike acceMmOuep yaeoHoi DBM [4] s peanm3a-

UK CBOETO BapuaHTa PyHKIuH Y(X).

5. BBoa nporpamMMbl  OCYIIECTBUTH B MHEMOKOAAaX B OKHO « TeKCT mporpamMmbD» ¢ MO-
CIIEYIOIIMM acCEMOIUPOBAHUEM.

6. YcTaHoBUTH HAYAJIBHOE 3HAUCHUE apryMEHTa X B yCTPOHCTBO BBOAA IR.

7. Bemmonuute B pexkume «lllar» BBeIeHHYIO TOCIE0BATEIBHOCTh KOMaH/, (PUKCUPYS
W3MEHEHUS 3HAYEHUN PETUCTPOB MPOIECCOPA U SYEEK MaMSTH.

8. BrmmomHUTh COpOC BHYTPEHHHX PETHCTPOB IMpoIeccopa Ha)KaTHEM Ha TaHeTu
ynpasienus yaeoHor 9BM kpacHoit kHonKu «R».

9. YcranoBuTh HaYaJIbHOE 3HAUCHUE apryMeHTa X B yCTpoHcTBO BBOjA IR.

10. Bemomuuth B pekuMe «PaboTa» BBEICHHYIO MOCIEAOBATEIIBHOCTh KOMaH, (PUK-
CHUPYIO pe3yibTaT pabOThI IPOrpamMMbl B peructpe BoiBoga OR.

11. OpopmMuTh OTYET 1O J1abOPaTOPHON pabOTE B COOTBETCTBUU C IMpaBUiaMu ohopM-
JICHHS TEKCTOBBIX AokyMeHTOB ([Tpumoxkenue 5);

12. TutynbHBINA JTUCT OTYETA OPOPMUTH B COOTBETCTBUU C [IpunoxeHuem 2;

13. Otyer mo mabopaTopHOil paboTe pa3MecTUTh Ha MpUTIATAEMOM K OTYETaM Jiazep-

HoM aucke tuna CD-RW.

1.4 Xox padoTsl

B nporiecce paGoThl BHIOIHUTD CIAEAYIOIMINUE IEHCTBUS:

1) BKIIOYHUTH KOMIIBIOTED;

2) 3arpy3uTh MPOrpaMMHYI0 MOJIENb yueOHoit DBMI4];

3) COCTaBUTH CTPYKTYPHYIO CXEMY QJITOPUTMA PEIICHUS 3314,

4) coCTaBHTh Ha sI3BIKE acceMOJiep MPOTpaMMy JUIS BBIUMCIICHUS (PYHKIIUU

y(X).



1.5 CrpykrypHasi cxema aJiropurma

CtpykTypHas cxeMa UKINYECKOro alrOpUTMa JJis BBIYUCICHUS QYyHKIIUN
_ n
y=Xx

BBox x, n

npuBeJeHa Ha puc. 1.

y=1

Y=y XX

n=n-1

HCT

a

BriBog y

Konen

Pucynok 1 — CtpykrypHas cxema HUKINYECKOT0 alropuT™Ma



3.6 IIporpamma Ha accemo.iepe

3anuiueM nporpaMmmy i pealn3aluy HUKINYECKOrO ajJrOpuTMa BEIYUCICHUS
byHKIUU:

T

y=x

TekcT nmporpaMMsl:

In

Wr 50; g9.50 .= X
HIt

In

Wr 51; qq. 51 :=N
Rd #1;

Wr 32; gq4.32 .= Y=1
m: rd 32

Mul 50

Wr 32; q9.32 =YV x X
Rd 51

Sub #1

Wr 51; g9.51 :=n-1
Jnzm

Rd 32

Out

Hit

Pe3ynbTaTel paboThl MporpaMMbl MPEACTABICHBI B BUJIE CHUMKA C 3KpaHa (puc.

2).



JICESSUSET . . W o e s b wmemmm oo

Qaiin  Bnug  Brewnweycrpoicrsa Pabora O
Myck Cron Llar | MBY
Mporpamma % - e E IMpoueccop @
Qaitn  Pabota Qaiin  Pabota Tekcr nporpamMmsl
H M ZEH R aitn  PafioTa
- | [h
&li\wec fovenae Ko = AN POH 03y W) 7S
PL 1000 IN 010000 3 Acc (000004 | | ROR (000000 | | MDA [osoooo | 1R [oooooz oR [ooood RERETEEET
01 WROSD 20050
002 HLT 090000 ‘ i
03N 010000 oA 00007 | FeA [0 e 075, e 50
o ovo sfo z[o
04 WROS! 20051 [0 ovfo sfo zfo it
m waw o Fenerp o
. rd #1
W7 RDI32 20032 s Jwe e o7 R [0 000000 r 12
M MULDSD 250050 RT DODDDD RG 0DODDO m: rd 32
08 WROZ 20032 ] R2 DODDDD R7 00ODD rd
010 RDOSI 210051 wr[® 7af0 R [om Rg oo | |RS 0ODODD RE 000000 51
01 SUB £001 241001 R4 000000 RS 000000 o #
02 WROS! 220081 L wr 51
013 INZT 120007 [ — — 1';2;;
014 RDO32 210032 || rr—— out
05 ouT 020000 o | it
06 HLT 090000 = S R R |
> 017 NOP 000000 —
M8 NOP 100000 x | 00D | 001 | 002 | 003 | OD4 | 005 | 006 | 007 | 008 | 009 mplt
1S NOF 000000 V[000] 010000 220050 (090000 010000 220051 211001 220032 210032 250050 22003 Tt
10 NOF 000000 010 210051 241001 220051 120007 210032 020000 030000 00000 0DODDU  OOONX R
@1 NOP 000000 020 00DOOO 000DOD D000 ODODOD 00DDOD 00D ODOOOO 0ODDOC  000DDD OGO Dunor e aicpuerino
12 NOP 000000 030 00OODD 0ODDOD 0ODDD4 DDODDD DODOOD 0ODODD ODODOD DODOU  ODOUDU OO TIHUETCA B AT 17 5105 HauiHa G aapeca
171 NOP naonnn < 040 000000 0D 0ODDDD ODODDO O00DDOD 0ODODD 0DODOD DODOOD 0DODDU  OOONX
050 000002 00DDDD 0DDDD O0DODDD D0ODDOD 0ODODD 0DODOD DODOOD 0DOODD  OOOOX
060 O0DODD 0OODOD 0ODDDD DDODDD DODOOD 0ODODD ODODOD DODOOU  0DODDU  OOOOX
070 00000 0OODOD 0ODDDD DDODDD DODOOD 0ODODD ODODDD DODOD 0DDDDD  ODDDOO
0S0 000000 0ODDDD (0ODODD O0DDDDD D00DDOD 00DODD 0DODDD 0ODODD 0DODDD  ODDDOD
090 00OODD 0ODDD 0DDDD ODODDD DDDOOD 0ODODD 0DODOD DODODD  ODODDD  0DDDID
100 00OODD 0OODOD 0ODDDD DDODDD DODDOD OODODD ODODDD DODDOD 0DDDDD ODODMD  ~

Pucynox 2 — Pe3ynbTaThl paboThl IPOrpaMMbl

1.6 Conep:xkanue oTyera

Otuet no mabopaTopHoi pabote Nel MomKEeH collepKaTh:

1)
2)
3)

OIJIaBJICHHUC,

OMKCaHUe 1 paboThl;

4)
5)

BoiBOABI

B pe3ynbrare BBINOJHEHUS MTaHHOMU

OIHcaHue Xo0Aa paboThl B COOTBETCTBUU C JAHHBIMU METOUYECKIUMHU
YKAa3aHUSIMU,;
BBIBOJIBI 110 pe3yJIbTaTaM BBIIOJHEHHS pabOThI;

CITMCOK JINTEPATYPHI;

nabopaTopHOil pabOThl  MPUOOPETEHBI

HABBLIKH BBIINIOJIHCHHSA ITPOTpaMM Ha acceM6nepe AJI peain3allii MUKIINYCCKHUX aJIro-

PUTMOB.
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2 JlaboparopHasi pabota Ne2 «YnpasjeHHe BbIYHCIUTEIBHBIM POLECCOM

2.1 Hean padoThI
[{enwpro HAcTOSIICH TaOOPATOPHON PabOTHI SBISACTCS COCTABICHUE MPOTPAMMBI

JUISL peain3alii 4acTO BCTPEUAOIIUXCS MTPOLIEAYP B BUJIE MOANPOrpamMM

2.2 O01me moJIoKeHus

Jliist pernienust 3a1a4y Teopun HHGOPMAITUH ¢ TOMOIsI0 DBM HeobXxoaumMo yMeTh
COCTABJISATH IIPOTPAMMBI C UCIIOJIB30BAHUEM MOAIIPOTPAMM.

[Ipu pemennu 3a1a4 Teopuu HHPOPMALIMK YaCTO BCTPEUYAIOTCS CUTYALMH, KOT1a
OJIMHAKOBBIE JIEUCTBUS HEOOXOAMMO BBINOJIHATh MHOTOKPATHO B Pa3HBIX YacCTAX IMpPO-
rpaMMBbl (HarpuMmep, BbIYHUCICHUE (YHKIIMM BO3BEJIEHUS B cremeHsb). [lpu atom c 1e-
JIbI0 SKOHOMUH MaMSITH HE CJIEIYyET MHOTOKPATHO MOBTOPATH OJHY U TY K€ MOCIEA0Ba-
TEJIBbHOCTh KOMAHJ - JIOCTaTOYHO OJWH pa3 HalucaTh IMOANPOrpaMMYy (B TEPMHUHAX
S3BIKOB BBICOKOI'O YPOBHSI — IMpPOLIEAYPY) U OOECHEeUUTh MPaBUIIbHBIM BBI30OB 3TOU
MOJANPOTPaMMBI M BO3BpAT B TOUKY BbI30BA 10 3aBEPLIECHUIO MOAIPOrPAMMBI.

Jljig BBI30Ba MOAMPOTrpaMMbl HEOOXOIMMO yKa3aTh €€ HayallbHbIN aJpec U namsi-
TH U niepeaaTh (ecau He0OX0UMO) apaMeTpbl — T€ UCXOJIHbIE JaHHBIE, C KOTOPHIMU
OyAyT BBINOJHATHCS MPEILyCMOTPEHHBIE B MOANPOrpaMMe JEHCTBUS. AJpec MOIIpo-
rpaMMbl YKa3bIBa€TCS B KOMaHJI€ BbI30Ba CALL, a mapaMeTpbl MOTYT MepelaBaThCs ye-
pe3 onpeieTICHHbIE SYEHKHN MaMsITH, PETUCTPHI WIH CTEK.

Bo3Bpar B TOuKy BbI30Ba 00ECHEUMBAETCS COXpPAaHEHHEM aJpeca TEKyIlew Ko-
MaHIbl (coaepkumoro peructpa PC) mpu BbI30BE U MCMOIB30BaHUEM B KOHIIE MTOATPO-
rpaMMbl KOMaHAbl BO3BpaTa RET, KOTOpasi BO3BPALAET COXPAHEHHOE 3HAYEHHUE aJpeca

Bo3Bpara B PC.



2.3 3ananue Ha JaGopaTopHylo padory Ne2

1. O3HaKOMHUTBCS ¢ apXUTeKTypoi yueoHort IBM (IIpmnoxenue 4).

2. BoiOpate BapuanT 3aganus u3 Tadbmuis! [Ipunosxkenus 1. 3ananbl HayanbHbBIE apeca

TPCX MACCHUBOB YHCCII. B Ka>X10M MaCCHUBC HAWTH MaKCHUMaJIbHOE YHuCJI0, 3aTCM HaWTU

cpenHee apu(hMEeTUIECKOS 3HAUCHNE ITUX TPEX MAKCUMATBLHBIX YUCE.
3. CocTaBUTH CTPYKTYPHYIO CXEMY aJrOpUTMA PEILICHUS 3a]1auu.

4. 3anucatb B O3Y nporpaMmy Ha si3bIke acceMOiiep yueonoit DBM [4] nns peanuza-

MU CBOCTO BapuaHTa 3a1aHusl.

5. BBog nmporpamMmbl OCYyIIECTBUTh B MHEMOKOJIaX B OKHO « T€KCT mporpaMMsD» € MO-
CJIEYIOIIUM acCEMOIUPOBAHUEM.

6. YcTaHOBUTH 3HAYCHHE MTAPAMETPOB MACCUBOB B 33JIaHHBIX SUYEUKaX MaMSTH.

7. BbImomHUTH CcOpOC BHYTPEHHHX PErHCTPOB IpOIleccopa Ha)KaTUEM Ha IaHEIH
yhpasieHus yueoHo 9BM kpacHoil kKHONKH «R».

8. Beimmonuuts B pexume «PaboTa» BBEIEHHYIO MOCIEI0BATENbHOCTh KOMaH/, (pUKCH-
pyIo pe3yabTaT paboThl MporpaMMebl B peructpe BeiBoja OR.

9. Obopmuts oTHUET 1O JTAOOPATOPHOI PaboTe B COOTBETCTBUU C TIpaBUIaMHU oopmiie-
HUS TEKCTOBBIX TOKyMeHTOB (IIpmitoxenue 5);

10. TuTyapHBIN THCT OTYETa O(OPMUTH B COOTBETCTBUU C [Ipunoxenuem 2,

11. Otuer no nabopaTopHO pabOTEe pPa3MECTUTh HA MPUIATAEMOM K OTYETaM Ja3ep-

HoM aucke tuna CD-RW.
1.4 Xox padoTsl

B mporecce paGoThl BEIOJHUTD CIAEAYIOIINUE IEHCTBUS:

1) BKJIFOYUTH KOMITBIOTED;

2) 3arpy3uTh MIPOrpaMMHYIO MOeb yaeoHoi DBM[4];

3) COCTaBHUTH CTPYKTYPHYIO CXEMY QJITOPUTMa PEIICHUS 3a1a4H;

4) cocTaBUTH Ha SI3bIKE acceMOJIEp POTPaMMY JUTsl BRIYUCIICHHUSI CBOETO

BapuaHTa 3aiaHuA.

10



2.5 CTpyKTYypHas cxeMa ajJiropurma

CtpykTypHas cxema ajaropurma padboThl OCHOBHOM MPOrpaMMBbl MOKa3aHa Ha
puc. 1.

Bsonx
MaccHBa

CALL M

BriBog
pe3yibTara

Pucynox 1 — CtpykTypHas cxema ajaropurma paboThl OCHOBHOM MPOTpaMMBI

11



CtpykTypHas cxema aaropurma paboThl OAMPOrpaMMBbI PUBECHA Ha pHC. 2

CALLM

3anucaTh NMepBbIi
9JIEMEHT MacCHBa

N\

3anucarb BTOpOi
9JIEMEHT MacChBa

QJICMCHT MacCHBa

NN TN

x
/ 3anucathb TpeTuit
x

Pucynox 2 — CtpykTypHas cxema ajaropurma paboThl OAMPOTPaMMBbI

12



2.6 IIporpamma Ha accemOJiepe
3aaHbl TPU MAacCHBa, HAMMILIEM IPOrpaMMy sl BBIYUCIICHUS CPETHETO apud-
METHYECKOTO JAHHBIX MACCHUBOB.

TekcT nporpaMMsl:
IN

RD #66

WR R1

RD #5

WR R2
CALL M
WR R6

RD #75

WR R1

RD #4

WR R2
CALL M
WR R7

RD #83

WR R1

RD #3

WR R2
CALL M
ADD RY
ADD R6
DIV #3

ouT

HLT

M: RD @R1
WR R3

L2: RD @R1+
WR R4

SUB R3
JSL1

MOV R3, R4
L1: JRNZR2, L2
RD R3

RET

Pe3ynbTaTel paboThl MpOrpamMMBbl MPEACTaBICHBI B BU/I€ CHUMKA C YKpaHa

(puc. 3).
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o ovems 261003 | 010 320002 190023 320007 211083 320001 211003 320002 150023 330007 330006 DuniBak He ofHapyHerHo
o oour 020000 [|020 267003 020000 090000 3140071 320003 315001 320004 340003 130030 300034 Mhaweron e nanrs 33 croe Hawisn o anpecs 0
o HT 090000 [|030 172025 310003 0000D DOOODO OODOO ODOOOD 0OODOO 0DODOO  0DOOOD 00000
T 0 RREm 21a0m1 ~ |l|o40 000000 000000 00000 0DD0OO 00ODDD 00DDOO O0DOODD 0ODDOO 0DOODD (0ODDOO
_I] [050 0ODODD ©DODDDD ODODD DDOODO  ODODDOD 0OCOOD ODDDOD  00OOOO  DODDOD  000DOD
|| 060 0DCODD 0ODDDO ODDOOD DOOODO  0OODOO  0DOOOD  00ODO1 000002 000003 000DM4
[|070 0DODG 0ODDDO  ODDOOD DDOODO  0ODDOO  0DOOOS  000D07 000003 000009 000000
|00 0DDDDD 0ODDOO ODDODD 0OOUTO 0DDDTT  0OODTZ ODDDOD 0OODOD OODDOD  0ODDOD
| 030 000000 0OOODO 00000 (0O0DDO [ OOOCOD 0OGOOD (0ODOD 0DOOOD O0ODOD  0O000D
[|100 00CODD (0ODDCO (ODODD (00ODDO ODOOD 0OODDO ODDOOD 0OODDD  0DDDOD  OODODDD  ~

Pucynok 3 — Pe3ynbrarsl paboThl MpOTrpaMMbl

2.7 Conep:kaHue oT4yeTa

Otyet mo nabopaTopHOU padote Ne2 MOKEH COMepKaTh:
1) ornasieHue;
2) onMCcaHHe e paOdOThI;
3) ommcaHue Xoaa pabOThl B COOTBETCTBUHU C JAHHBIMU METOIUYCCKUMU
YKa3aHUSIMH,
4) BBIBOJIBI TIO PE3YJIbTATaM BBITIOJHEHUS paOOTHI;

5) crnucok JIuTepaTyphI;

BeiBOABI
B pesynbTare BBIMOIHEHHUS] AAHHOM Ja0OpaTOpHON pabOThl  MPHOOPETEHBI

HABBIKH BBITIOJIHEHUS MPOrPaMM Ha acceMOJIepe ¢ UCTIOIb30BaHUEM MOAIPOrPAMM.
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3 JladopaTropHasi pa6ota Ne 3 «CucTeMBbI CUNCTEHUSD)

3.1 Hean padoThI
[{enwpro HAcTOSIICH TaOOPATOPHON PabOTHI SBISACTCS COCTABICHUE MPOTPAMMBI

JUTsl IEPEBOJIA YHCEIT U3 OJHOM CHCTEMBI CUMCIICHHS B IPYTYIO

3.2 O01mme moJI0KeHus

JIns nepeBoa yucia u3 JBOUYHOU CUCTEMBI CUUCIIEHUS B IECATUYHYIO CUCTEMY,
HEO0OXO0AMMO 3alucaTh 3TO YKCIIO B BUJI€ MHOTOWIECHA, COCTOALLETO U3 MPOU3BEICHUM
uudp yrcna U COOTBETCTBYIONICH CTENIEHU OCHOBAHUS IBOUYHON CUCTEMbI CUMCIICHUS
(T.e. yncrna 2), ¥ MPOU3BECTH BBIYUCIICHUS 110 MPABUIIaM JICCATHUHON apu(METHKU:

Xy = A, *2" 1 A x2" 2 b b Ay x 21 4 AT 4 20

[Ipu nepeBojie y100HO MOJIB30BATHCA TAOIMIICH cTeneHel nBoiku Tad. 1.

Tabmuna 1 — Creneds yncna 2

n |0 1 2 3 4 5 6 / 8 9 10

1 2 4 8 16 32 64 128 256 |512 |1024

3.3 3aganue Ha 1a6opaTopHyo padoty Ne 3

1. HanmucaTte mporpamMmy Ha si3bike porpammupoBanust C++, peanu3yronyro
IIPaBUJIO NIEPEBO/A IBOUMYHOI'O YHCIIA B AECATUYHOE;

2. Opopmuts otdyeTr Mo nmabopatopHOi paboTe B COOTBETCTBUU C TMpaBUIIAMH
oopmiieHHs TEKCTOBBIX ToKyMeHToB ([Ipuioxenue 5);

3. TuTynbHBIN TUCT OTYETa ODOPMUTH B COOTBETCTBUM C [Ipumnoxxenuem 2;

4. Otyet 1o 1a0OPATOPHON paboTe pa3MECTUTh Ha MPUJIATa€MOM K OTYETaM Jia-

3epHOM aucke tuna CD-RW.
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3.4 Xox pa6oThbl

B miporiecce paboThI BBIIOHATE CIEAYIONINE ACHCTBUS:

1) BKJIFOUUTH KOMITBIOTED;

2) 3amyCTUTh Cpelly porpaMMHUpOBaHus Ha a3bike C++;

3) COCTaBHUTH CTPYKTYPHYIO CXEMY aJITOPUTMA PEIICHUS 33]1a4u;

4) coCTaBHThH MPOTpaMMy JIsi IEpEeBOJa YUCIAa U3 JBOMYHON CHCTEMBI CUHCIIC-
HUS B ICCITHYHYIO CHCTEMY;

5) BBIMTOJHUTH KOMITHJISIIIMIO HCXOHOTO TEKCTa IPOTPaMMEI,

6) 3aIyCTUTh MPOTrpamMMy U MPOBEPUTH PE3yIbTAThl PAOOTHI.

3.5 CTpyKTypHasi cxeMa ajiropuTMa pelieHus 3a1aum

CtpykTypHas cxemMa alropurma nepeBojia Yuciia u3 JBOMYHOW CUCTEMBI CUHCIIE-

HHUA B ACCATUYIHYIO CUCTCMY IIOKAd3aHa Ha PHUC. lu Ha pI/IC2

17
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Pucynok 1 — CtpykTypHas cxema ajaropurma (Hadaso)
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v
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v
sum:=1
v
s.=s-1
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Pucynok 2 — CTpyKTypHas cxeMa aJiropuTMa (OKOHYaHHE)



3.6 Ilporpamma peleHust 3a1a4u
HcxomHbIit TEKCT TPOrpaMMBbI Ha sI3bIKE TIporpaMMupoBanus C++ 1715 iepeBoia
qHCIia U3 IBOUYHON CUCTEMBI CUHUCIICHUS B IECATUIHYIO:

#include<stdio.h>
#include<conio.h>
#include<string.h>
main()
{
int j,k,i,sum=1,s,0s=0;
int vm[80];
char pm[80];
printf("\nvvedite chisla\n™);
gets(pm);
k=strlen(pm);
for(i=0;i<k;i++)
{
vm[i]=pm[i];vm[i]=vm[i]-48;}
s=k-1;

for(i=0;i<k;i++)

{

for(j=s;;>0;j--)
sum=vml[i]*sum*2;
if((sum==1)&&(vm[i]==0)) sum=0;
0S=0S+sSum;

sum=1;

S--

}

printf(*'%d",0s);

getch();
return O;

¥
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3.7 Copnep:xkanue oTueTa

Ortyer 1o adbopaTopHoii padote Ne3 momkeH comepKarhb:
1) ornaBieHwue;
2) omnuvcaHHe el paboThL;
3) omucaHue Xo0a pabOThl B COOTBETCTBUHU C JAHHBIMH METOIUYCCKUMHU
yKa3aHUSAMU,
4) BBIBOJIBI IO PE3YJILTATAM BBITIOJIHEHHS PAOOTHI;

5) cHuCOK JUTEpaTyphl;

BoiBOABI
B pesynbrare BBINMOTHEHUS JaHHOW Ja0OpaTOpHOM pabOThl MPUOOPETEHBI
HABBIKM BBITIOJHEHUSI MPOrpaMM Ha si3bIke mporpammupoBanus C++ g nepeBoja

quciia U3 HBOHHHOﬁ CUCTCMBbI CHHUCIICHUA B JCCATUIHYIO.
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4 JladboparopHasi padota Ne 4 «BprunciieHue KOJINYeCTBa HH(POPM AU

4.1 leanb paéoThI

[{enpro HAcTOSIICH TaOOPATOPHON PabOTHI SBISAETCS COCTABICHUE MPOTPAMMBI

JJIA BBIYMCJIICHUSA KOJIMYECTBA HH@)OpMaHI/II/I

4.2 O01ue noJI0KeHus

KonmuecTBo nH(pOpMamm MOKHO pacCMaTpHUBaTh KaK MEpy YMEHBIIICHHUS He-
OTIPEICIICHHOCTH 3HAHUS TPH TTOJyUYSHUH HHPOPMAITHOHHBIX COOOIIECHHUH.

PaccMoTpeHHBIH BhIIIIE TTOIX0]] K MHPOPMAITUU KaK MEpPe YMEHBIIICHUS HEOTpe-
JICJIICHHOCTH 3HAHUS MO3BOJIICT KOJMYECTBEHHO N3MEPATH HHPOPMAITHIO.

CymectByeT opmysa, KOTOpast CBSI3bIBACT MEXKITY COOO0M KOJTMYECTBO BO3MOXK-
HBIX HTHPOPMAITMOHHBIX cooOmenuit N u koimdectBo nHpopmanwu [, kKoTopoe HeceT
noJiydeHHoe coooOrienue [1].

I =Log>N

3a enMHUIlY KOJIMYeCcTBa MH(POPMAIIUU MPUHUMACTCS TaKOe KOJIMYECTBO UHPOP-
Malliu, KOTOPOE COJIEPKUTCS B MH(GOPMAIIMIOHHOM COOOITICHIH, YMEHBIIAIOIIEM He-

ONpEJEICHHOCTh 3HaHUs B JBa pa3a. Takas equHUIA Ha3BaHa OUTOM.

4.3 3ananne Ha JabopaTopHyIo padoty Ne 4

1. Haniucath mporpammy Ha s3bIke porpammupoBanust C++, peanu3yrouryro
dbopMyiTy HaXO0XKIeHUS KOJMYeCTBa HH(MOPMAIIIH:

I =Log,N

2. OdopMuth oTUeT MO JAOOpPATOPHON pPaboOTe B COOTBETCTBUU C MPABHIAMH
oopmiieHUst TeKCTOBBIX ToKyMeHTOB ([Ipuioxenue 5);

3. TuTynbHBIN TUCT OTYeTa OHOPMUTH B COOTBETCTBHHM C [Ipunoxxenuem 2;

4. Otuer no yabopaTopHOi paboTe pa3MECTUTh HA MpHUIaraéMoM K oT4eTaM Jia-

3epHOM aucke tuna CD-RW.
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4.4 Xoa paboTbl

B miporiecce paboThI BBIIOHATE CIEAYIONINE ACHCTBUS:

1) BKJIFOUUTH KOMITBIOTED;

2) 3amyCTUTH Cpelly porpaMMHUpOBaHus Ha a3bike C++;

3) COCTaBHUTH CTPYKTYPHYIO CXEMY AJITOPUTMA PEIICHHS 33/1a4H;

4) coCTaBUTH MTPOTPAMMY JIJISI BRIYMCIICHHS KOJINYECTBA HHPOPMAITUH;
5) BBIMOJIHUTH KOMITWJISALIUIO HCXOHOTO TEKCTa MPOrPaMMEI,

6) 3aITyCTUTh IPOTPaMMYy U MIPOBEPUTH PE3yIbTATHI pAOOTHI.

4.5 CTpyKTypHasi cxemMa aJIrOpuTMa peleHus 3a1a4u

CTPYKTypHaH CXCMa aJI'OpuTMa BBIYHCIICHUA KOJINYICCTBA I/IH(bOpMaHI/II/I ITOKa3a-

Ha Ha puc. 1.

Broa N

Brruncienue
I = Log,N

Brison |

Konerng

Pucynok 1 — CTpykTypHas cxema airopuTMa pelieHus 3a1auu
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4.6 Ilporpamma pelieHusi 3a1a4u
WcxomHbIit TEKCT TPOrpaMMBbI Ha SI3bIKE TIporpaMMupoBanust C++ 17151 BEIYHCIIC-

HUS KoJu4ecTBa HHGopMaluu 1no hopmyse:

I =Log,N

#include <math.h>
# include<stdio.h>
#include <conio.h>
int main()

{

float n;

printf(“Vvedite N);
scanf(“f”, &n);
printf(“I=%f",log 2(n));
getch();

return O;

¥

4.7 Copep:kaHue oTUeTA

Otuert no tabopaTopHoit paboTe Ned MOKEH COJIepKaTh:
1) ornamieHwue;
2) omnucaHHe IeJId pabOThI;
3) omwmcaHHe X01a pabOThI B COOTBETCTBUH C JAHHBIMH METOIMYCCKUMHU
YKa3aHUSIMU;
4) BBIBOBI IO Pe3yJIbTaTaM BBIITOJIHEHUS PaOOTHI;

5) crnucok UTepaTyphi;

BriBOoaALI
B pesynbrare BbIMONHEHUS JaHHOW jJabopaTopHOW pabOThI  TPHOOPETEHBI
HABBIKH BBIMIOJHEHUS ITPOTPaMM Ha S3bIKE TporpamMmupoBanusi C++ 11t BBIYUCTICHUS

KOJIM4eCcTBa HHPOPMALIHH.
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[Ipunoxenue 1
3ananus

Ha J1abopaTopHBIC PAOOTHI

10 ANCHUIIJINHC ((T@OpI/ISI I/IH(I)OpMaHI/II/I U KOJUPOBAHU»

quist rpynmbl Ne 21202
Howmep JIa6. pab. Nel Jla6. pab. Ne2
BapHuaHTa «Opranu3zanusi [UKIOB) «YTpaBJeHUE BbIYUCIIH-
TEJILHBIM ITPONECCOM»

1 X“ 14.40: 3,5,6
Y = T 14.50: 8,9,6,4

14.55: 3,4,5

2 Y = X” 14.60: 7,8,9
514.65: 8,9,6,4

14.70: 3,4,6

3 _ny" q4.42:1,5,6
Y 3X 14.55:7,9,6,3

14.65: 2,3,5
4 X” 14.70: 6,7,8,9

Y = ? 14.80: 9,6,4

14.85: 3,4,5

5 X” s9.42:2,5,6
Y = ? 514.53: 8,9,6,4

54.65: 2,4,5

6 X” 514.60: 8,7,6
Y = o 74.50: 8,9,2,3

sq4.75: 5,4,3

7 X” s19.44: 5,6,7
Y = et 14.60: 8,9,6,4

54.65: 3,4,5

8 X” 14.64: 1,5,6
Y = 3 q4.72: 8,7,6,4

14.80: 3,4,7

o) X” s9.44:7,5,6
Y = ) a14.50: 8,9,6,4

14.65: 3,4,5

10 X” g9.48: 3,5,6
Y = Y 14.56: 8,9,6,4

q4.65: 3,4,5

11 Y = X” s19.70: 7,5,6
514.80: 8,7,6,4

q41.85: 3,4,5

12 X” 14.60: 3,5,6
Y = E) s4.70: 8,9,6,4

14.75: 3,4,5

13 Y = X”+2 s19.50: 3,5,9
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q4.55:
4.65:

8,9,6,4
34,9

14

514.90:
14.95:
:2,4,5

149.85

3,5,6
8,9,6,4

15

514.70:
s14.75:
a4.85:

4,5,6
8,7,6,4
34,5

16

514.50:
14.60:
s14.75:

3,5,7
8,9,6,4
3,4,5
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[Ipunoxenue 2

MHUHUCTEPCTBO HAYKHU U BBICIHET'O OBPA3OBAHUS
POCCHUIHICKOH ®EJEPAIINN
dbenepalibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTelIbHOE YUPEKICHHUE BBICIIETO
oOpa3oBanus «KazaHCkuil HAIIMOHATBHBIN HCCIIEOBATEIBCKUNA TEXHUYECKUT
yHuBepcuteT uM. A.H. TynoneBa-KAN»
(KHUTY-KAN)
Yucrononbckuit punman «Boctox»

Ka(bezlpa KOMITBIOTCPHBIX U TCICKOMMYHHUKAITMOHHBIX CUCTCM

OT1uer

1o JyiaboparopHoii padore Ne 1
no aucrurimHe « Teopust uHGoOpMavKu U KOIUPOBAHUS

Opranm3zanmsi HUKJIOB

Boinonaun ct. rpynnst 21202 Tletpos U. 1.

[IpoBepun K. T. H., 1oueHT benowm B.B.

r. Yuctomosm

2023 r.
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OTuer

o JadopaTopHoii padore Ne 2
no qucrtuminHe « Teopus nHGOPMAIIUU ¥ KOTUPOBAHUS

anaBJIeHne BBIYUC/INTEC/IIBHBIM IMPOIECCOM

OTuer

no jadopatopHoii padore Ne 3
no quctuminHe « Teopus nHGOpMaLuu U KOJUPOBAHUS»

CucreMbl cUMCIeHUS

OTtuyer

no JadboparopHoii padore Ne 4
no auciurinae « Teopust nHPopMAIIMU U KOTUPOBAHUS

Bbruuciienue kom4yecTsa HHGOpMaun
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[Tpunoxenue 3

Tadauua komanx yueonoit IBM

Cr. 0 1 2 3 4
M.
0 NOP JMP MOV
1 IN JZ RD RD RDI
2 ouT JNZ WR WR
3 IRET JS ADD ADD ADI
4 WRRB JNS SUB SUB SBI
5 WRSP JO MUL MUL MULI
6 PUSH JNO DIV DIV DIVI
7 POP JRNZ IN
8 RET INT El ouT
9 HLT CALL DI
Tunsl agpecanum, UX KoJAbl 1 0003HAYCHUE
Oo6o3nauenune | Koa Tun agpecanuu IIpumep KoMaHAbI
0 | IIpsmas (peructpoBas) ADD 23 (ADD R3)
# 1 | HemocpencTBeHHas ADD #33
@ 2 | KocBennas ADD @33
[] 3 | OTHOCHTENbHAS ADD [33]
@R 4 | KocBeHHO-perucTpoBas ADD @R3
@R+ 5 | UaaekcHas ¢ TOCTUHKPEMEHTOM ADD @R3+
-@R 6 | aaexkcHas ¢ mpeaaeKpeMeHTOM ADD -@R3
Cucrema komanj yueonoit IBM
KOII| Muemo- Ha3Banue JleiicTBHE
KOJI
00 | NOP Ilyctas onepauus Her
01 | IN Bsox Acc «— IR
02 | OUT BriBo OR « Acc

03 | IRET Bo3Bpar u3 npepbiBaHus

FLAGS.PC < M(SP):INC (SP)

04 | WRRB | 3arpy3ka RB

RB < CR [ADR]

05 | WRSP | 3arpy3ka SP

SP < CR [ADR]

06 | PUSH IToMeCTHTEH B CTEK

DEC(SP); M(SP) — R

07 | POP W3Bieus U3 creka

R — M(SP): INC (SP)

08 | RET Bosspar

PC — M(SP); INC (SP)

09 | HLT Crom

Konen koMaHIHBIX IIUKJIOB

10 | JMP be3ycnoBHbIN nepexon

PC «— CR [ADR]
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11 | JZ ITepexon, ecau 0 if Acc =0 then PC < CR [ADR]
12 | INZ ITepexon, ecau ne 0 if Acc # 0 then PC < CR [ADR]
13 |JS Ilepexon, ecni OTpUIIATEITHLHO if Acc <0 then PC <« CR [ADR]
14 | JNS [Tepexon, eciau MOMOKUTEIHHO if Acc> 0 then PC <+ CR [ADR]
15 | JO [Tepexon, ecnu mepenoiHeHNE if | Acc \ >() then PC < CR [ADR]
16 | JNO Iepexon, ecnu HeT mepenonme- | if | Acc|< 0 then PC < CR [ADR]
HUS
17 | JRNZ J00719)1 DEC(R); if R >0 then PC«— CR [ADR]
18 | INT [TIporpamMmmMHOe TipepbIBaHNE DEC(SP); M(SP) «— FLAGS.PC;
PC «— M(V)
19 | CALL Bri3oB noanporpamMmsl DEC(SP); M(SP)« PC;
PC «—CR(ADR)
20 | Her
21 |RD Urenue Acc «— DD
22 | WR 3anuch M (*)«— Acc
23 | ADD Croxenne Acc «— Acc + DD
24 | SUB Brranranue Acc «— Acc-DD
25 | MUL YMHOXKEHUE Acc < Acc x DD
26 | DIV Jlenenne Acc < Acc /DD
27 | Her
28 | El Pazpemmts npepriBaHue IF 1
29 | DI 3anpeTuTh NpepbhIBaHKE IF <0
30 | MOV ITepechuika R1 «— R2
31 |RD Urenue Acc «— R*
32 | WR 3anuch R* «— Acc
33 | ADD Cnoxenue Acc «— Acct+ R*
34 | SUB Brrauranue Acc «— Acc — R*
35 | MUL YMHOXEHUE Acc «— Acc - R*
36 | DIV Jlenenue Acc «— Acc/R*
37 | IN Bron Acc < BY (CR[ADR*])
38 | OUT BriBog BY (CR[ADR*]) «— Acc
39 | Her
40 | Her
41 | RDI Urenue Acc «— 1
42 | Her
43 | INS Cnoxenne Acc «— Acc +1
44 | JO Boruuranue Acc «— Acc - |
45 | IJNO YMHOXECHUE Acc«— Accx 1
46 | JRNZ Jlenenue Acc «— Acc/l
O06o3HaUYCHUS:

DD— naunbie, popMupyemble KOMaHIOW B KayecTBe (BTOPOTO) omepaHja:
npsIMO WJIM KOCBEHHO ajjpecyemasl siueiika MaMsATH W TpeXpaspsaHblidi Hemocpe-
CTBEHHBIN OIEPaHI;
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R* — comepxuMoe perucTpa win KOCBEHHO aJjpecyemasi Yepe3 perucTp sueika
[IAMSITH,
ADR* — nBa mnagmmux paspsga ADR nmons perucrpa CR;
V — azipec maMsTH, COOTBETCTBYIOIINN BEKTOPY MPEPHIBAHUS;
M(*) — srdeiika maMsTH, IPSMO HJIM KOCBEHHO ajjpecyeMasi B KOMaH/I¢,
| — nmaTupa3psaHBIA HEMMOCPEACTBEHHBIN OIepaH] CO 3HAKOM.
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[Ipunoxenue 4
1 Onucanue apxuTeKTyphl yueoHoii IBM

CoBpemeHHbIE MPOIECCOPHI U OMEPAMOHHBIE CUCTEMbl — HE CIHUIIKOM 0O1aro-
MPUATHAS Cpelia Il HAaYaJIbHOTO ATara U3y4eHUsl apXUuTeKTypsl DBM.

OpHuM U3 peuieHuit 3Tol IpoOIeMbl MOKET OBITh CO3/IaHKE TTPOrPAMMHBIX MO-
neneit yueOuoix 9BM, KoTopbie, C OAHOM CTOPOHBI, JOCTATOYHO MPOCTHI, YTOOBI 00Y-
YaeMBIF MOT OCBOWTH 0a30BbIC TIOHATHS apXUTEKTYpPHI (CHCTEMa KOMAaH]I, KOMaH/IHbII
IIUKJI, CIIOCOOBI aJpecaliy, YpOBHU MaMsTH, CIOCOOBI B3aMMOJIEHCTBUS IpoIeccopa ¢
MaMSThIO U BHEITHUMHU YCTPOMCTBAMHU ), C IPYTOM CTOPOHBI — APXUTEKTYPHBIE OCOOECH-
HOCTHU MOJIETU JOJKHBI COOTBETCTBOBATH TEHCHIIUSAM PAa3BUTHS COBpEMEHHBIX DBM.

[IporpamMHasi MOAENb MO3BOJSET PEAIU30BATH JOCTYIl K PA3JIMYHBIM 3JIEMEH-
Tam DBM, obecneunBasi y100CTBO U HarfsiAHOCTb. C Ipyroi CTOPOHBI, MOJIEIh TTO3BO-
JISIeT UTHOPUPOBATh T€ OCOOCHHOCTH paboThl peanbHOM DBM, koTOphie Ha JaHHOM
YPOBHE PACCMOTPEHUS HE SIBJISIFOTCS CYILIECTBEHHBIMU.

Jlanee mpuBOAUTCA ONMHMCAaHWE MPOrpaMMHON Mojenu ydeOHoit DBM, npenna-
3HAYEHHOMW JJI1 HAYaJIbHBIX 3TANOB U3YUYEHUS apXUTEKTYphI (B T. 4. HA MIIAJIINX Kyp-
cax By3a W jJaxe B IKosie). IMEHHO 3TUM OOBSACHSIETCS HCIOJIb30BaHUE B MOJICIH
JNECATUYHOU CHUCTEMBI CUHCICHUS IJ1 KOAUPOBAHUS KOMAaHJ W IPEICTABIICHUS
JTAHHBIX.

1.1 Crpykrypa O9BM

Mopenupyemas 9BM BkitouaeT nporeccop, onepatuBayo (O3Y) u cBepxore-
paTUBHYIO NaMsTh, ycTpoiicTBO BBoJa (YBB) u ycrpoiictBo BeiBoAa (YBsiB). IIpouec-
cCOp, B CBOIO Oue€pellb, COCTOMT W3 LIEHTpaIbHOro ycTpoiicTBa ympasienus (YY),
apudmetrnyeckoro ycrtpoictBa (AY) u cucremuwsix peructpoB (CR, PC, SP u
np.). CrpykrypHas cxema 9BM noxka3zana Ha puc. 8.1.

B sueitkax O3V xpanstcs koMaHabl U gaHHble. EMkocTh O3V cocTaBisier
1000 stueek. Ilo curnamy MWTr BBIMOTHSIETCS 3aMUCh COJAEPKUMOTO PErHCTpa JaHHBIX
(MDR) B siueiiky mamsTH ¢ apecoM, yka3anHbIM B peructpe aapeca (MAR). Mo curHamy
MRd npoucxoauT CYUTBIBAHHE — COJCPKUMOE STYCHKH MaMSTH C aJIpecoM, COJepIKa-
mumMcs B MAR, nepenaercs 8 MDR.

CBepxonepaTuBHAs aMATh C IPSIMOM afpecaluen COAEPKUT IECITh PETUCTPOB
obmero HazHaueHust RO—RO. JlocTyn k HUM ocyiecTBIAeTCs (AHAIOTUYHO AOCTYIY K
0O3YVY) uepes peructpel RAR 1 RDR.

AY ocCyllecTBISET BHIMOJHEHUE OAHON M3 apu(METHUECKUX OIepaluii, onpese-
asiemoit kogom omepanuu (COP), Haj coaepXuMbIM akkyMyssiTopa (Acc) U perucrpa
onepanaa (DR). Pesynbrar oneparuu Bceraa nomeriaercs B Acc. [Ipu 3aBepiiieHnn Bbi-
MoJIHEHUs oriepariu AY BbeIpabaThiBaeT CUTHANBI TPU3HAKOB pe3ynbrata: Z (paBeH
1, ecu pe3ynbTaT paBeH Hym0); S (paBeH 1, ecnu pesynbTat otpunareieH); OV (pa-
BEH |, €cliv MpH BBIMOJHEHUHU ONEPallMU MPOU30ILIO NEPETOTHEHNE PA3PSIIHON CETKH).
B ciyuasix, korma 3TH yCJIOBUSI HE BBIIOJIHSIIOTCS, COOTBETCTBYIOIIUE CUTHABI UMEIOT
HYJIEBOE 3HAUCHHUE.
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B mogenmn OBM npenycMOTpeHbl BHEIIHHE YCTPOWCTBA ABYX THUIIOB. Bo-NEpBBIX,
a10 peructprl IR u OR, KoTOpBIEe MOTYT OOMEHHMBATHCS C AKKYMYJISTOPOM C ITOMOIIBIO
0e3zanpecHbix komas IN (Ace := IR) 1 OUT (OR := Acc). Bo-BTopbIX, 3T0 HaO0Op MoeIeH
BHEIIHUX YCTPOMCTB, KOTOPhIE MOTYT MOAKIIOYATHCS K CUCTEME U B3aMMOJIECTBOBATH
C HEM B COOTBETCTBHMM C 3aJI0)KEHHBIMH B MOJIEJsX ajnroputMamu. Kaxnoe BHelIHee
YCTPOMCTBO UMEET PSJI MPOrPAMMHO-IOCTYITHBIX PETUCTPOB, MOKET UMETh COOCTBEHHBIN
0603pesamenv (OKHO BUTUMBIX 371eMEeHTOB). [lojpoOHee 3TH BHEITHUE YCTPOMCTBA OIH-
caHbI B pa3n. 8.6.

VYV ocymecteisier BoIOOpKY kKoMana 3 O3V B mociien0BaTeIbHOCTH, ONPEeIisie-
MOM €CTeCTBEHHBIM MOPSIKOM BBIMIOJHEHUS] KOMaH/ (T. €. B MOPSIIKE BO3pacTaHUs ajipe-
coB koMmanz B O3VY) unu koMaHgaMH Tiepeiayu yrpasieHusi; Bbioopky u3 O3V onepan-
JIOB, 33J1aBacMbIX aJpecaMy KOMaH/Ibl, HHUIIMUPOBAHNE BBITIOJTHCHHSI OTICPAIINH, TPE/I-
MMCAHHOW KOMaHOW; OCTAHOB WJIM MIEPEXO/]T K BHIMOJHEHUIO CICAYIOIMIEH KOMAH/IBI.

B kagectBe cBepxornepaTHUBHON MaMATH B MOJIEIbh BKIIFOUEHBI PETHCTPBI OOIIETO
HazHauenus (POH), u MoxeT MoAKIt04aThCsi MOJIETb KAII-TIAMSITH.

B cocraB YV ODBM BxomiT:

PC — cueTuuk ajpeca KOMaHJbl, COJEPKAIIMI aipec TeKyIelH KOMaH/Ibl;

CR — perucTtp KomMaHbl, cofepKaluil KOJ KOMaH/Ibl;

RB — peructp 6a3oBoro aapeca, coaepxkamuii 6a30Bblil ajipec;

SP — yka3zarens cTeka, CoAepKaIlluid aipec BEPXYIIKHA CTEKa;

RA— peructp aapeca, coaepKaluii UICIOJIHUTEIbHBIN apec MpU KOCBEHHOU
azipecaluu.

Peructper Acc, DR, IR, OR, CR u Bce sueiiku O3Y u POH nmerot myminy 6 necs-
TUYHBIX pa3psiaos, peructpsl PC, SP, RA u RB — 3 paspsna.
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K

Pucynox 1 - O6mias crpykrypa yueOHoit 9BM
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1.2 IIpeacraB/ieHUe TaHHBIX B MOJIeJIN

Jannbsie B DBM mnipeacTaBisitoTcs B popmMare, moKa3aHHOM Ha pucC.2. ITO 1eTbIe
JIECTUYHBIC YMCIIa, U3MEHSIoNMeCs B quanazone "- 99 999...+ 99 999", conepkaiue
3HAK U 5 JeCATUIHBIX LUP.

0 1 2 3 4 5
| 3Hak | Jecsituunblie nudpsl |

Pucynok 2 - ®opmar qecsiTHUHBIX TaHHBIX yueOHoi DBM

Crapiuii pa3psizi CI0Ba JaHHBIX UCTIONB3YETCs AJI1 KOAUPOBAHUS 3HAKA: TLUTIOC (+)
n3obpaxaercs kak 0, muayc (-) — kak 1. Eciau pesynbraT apudMeTHUECKON Onepariu
BBIXOJIUT 3a NpPEIEbl YKa3aHHOTO JHUAMa30Ha, TO TOBOPAT, YTO MPOU3OILIO MEPENOIHE-
Hue paspsiaHoi cetku. AJIY B 3TOM ciiyuae BblpabaThiBaeT curHai nepemnoyiHeHus OV =
1. Pe3ynbpTaToM omnepanuu AEJIECHUS SBIISIETCA Lelasi 4acTh 4acTHOro. JlereHne Ha HOIb
BBI3BIBAET MEPEIIOTHECHHUE.

1.3 Cucrema KoOMaH/I

[Tpu paccmotpenun cucteMbl kKoMaH ] 9BM 00bIYHO aHATM3UPYIOT TPHU ACTIEKTa:
dhopmaThl, CIIOCOOBI apecaliii U CUCTEMY OIIepaIIHA.

1.3.1 ®opmMaThbl KOMaH]

BonpmmHacTBO KOMaH | yaeOHoi 9BM SBISIOTCS 0 HOAAPECHBIMU HITH Oe3aapec-
HBIMH, JJIMHOM B OJHO MAaIIMHHOE CJIOBO (6 pa3psaoB). VckirodeHue COCTaBIISIOT
JIBYXCJIOBHBIE KOMaHJIBl C HETIOCPEACTBEHHOU anpecanueit u komanga MOV, sBisio-
1asAcsl JBYXaJIpEeCHOM.

B dbopmarax koMaH]1 BBIACISETCS TPU MOJIS:

- 1Ba crapummx pazpsaa [0: 1] onpeaenstot ko onepanuu COP;

- pa3psa 2 MOXKET ONpeNeaTh TUI ajpecaiuu (B ogHoM ciydae (dhopmar 5a) oH
OMpeIeIIsIET HOMEP PETUCTPA);

- pa3psiasl [3:5] MOTYT ompeAensiTh NPSMOMl MM KOCBEHHBIA aJpec MaMsTH,
HOMEp peructpa (B KoMaHjie MOV HOMepa JIBYX PETHCTPOB), aipec Nepexoia Uik Ko-
POTKHUI HEMOCPEACTBEHHBIN OllepaH]l. B IByXCIOBHBIX KOMaHAaX HEIOCPEIACTBEH-
HBIN omepaH;] 3aHuMaeT nosie [6:11].

[TonHbI ciucok (opMaToB KOMaH] MOKa3aH Ha pUC.3, T/I€ MPUHSATHI CIEIY 0-
e 0003HAUYEHUS:
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COP — xox onepauuu;

ADR — anpec onepana B mamsTu;

ADC — anpec niepexona;

| — HemocpeICTBEHHBIN OTIepaHT;
R, Rl, R2 — Homep peructpa;
TA — tun anpecanuu;

X — pa3psj He UCTOIb3YEeTCH.

Howmep 0 1 2 3 4 5
dbopmarta
1 COP X X X X
2 COP TA ADR
3 COP TA X XR
3a COP TA X R1 R2|6 11
4 COP X X X X 1 |
5 COP X ADC
S5a COP R ADC

Pucynox 3 - ®opmatsl komanj yueoHoit O9BM

1.3.2 Cnioco0b1 agpecaniuu

B OBM npuHATO pa3nuyarh NATh OCHOBHBIX CIOCOOOB aipecallvu: HpaMas,

KOC6EHHAUA, H€I’l0€p€()€l’l’l6€HHaﬂ, OMHOCUMENbHAA, 6e3a0pecua;1.

Kaxnpiii cnocod nmeer pasHoBuAHOCTU. B Monenu ydyeOHOU DBM peann3oBaHbl

CEMb CIIOCOOOB aJipecaliuu, NpuBeJACHHbIC B TA0. 1.

Tabnuua 1 -Anpecanus B komangax yueOnoit 9BM

Koa TA Tun agpecanuu HMcnosHuTEIbHBIN aJIpec
0 [Tpsimas (peructpoBas) ADR (R)
1 Henocpencreennas =
2 KocBennas O3V (ADR) [3:5]
3 OTHOCHUTENbHAS ADR + RB
4 KocBeHHO-perucTpoBas POH (R)[3:5]
5 WuaexcHas ¢ MOCTHHKPEMEHTOM POH (R)[3:5], R:=R+1
6 WuaexcHas ¢ mpeaieKpeMEeHTOM R:=R-1, POH(R)[3:5]
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1.3.3 Cucrema onepaumii

Cucrema komanj yue6Hoit DBM BKItOUaeT KOMaH/Ibl CAEAYIONINX KJIACCOB:

- apugmemuxo-nocuyecKue U cneyuaivbivie. CoKeHNe, BEIMUTaHUE, YMHOKEHUE,
JICJICHUE;

- nepecvLIKU W 3aepy3Ku. 9YTCHHE, 3alHiCh, TIEpPeChUIKa (U3 PETUCTPa B PETUCTD),
MIOMEIIIEHUE B CTEK, M3BJICUCHUE U3 CTEKa, 3arpy3Ka yKas3aTels CTeKa, 3arpy3ka 6a30Bo-
T'0 PEeTUCTpa;

- 6600a/6b16004: BBOJI, BEIBOJI;

- nepedauu ynpasieHus: O€3yCIOBHBIM W IIIECTh YCJIOBHBIX TEPEXOJOB, BHI30B
MOAMPOTPAMMBI, BO3BpAT W3 MOANPOTPAMMBI, IHKJ, MTPOTPAMMHOE MPEPhIBAaHUE, BO3-
BpaT U3 MPEPHIBAaHUS;

- cucmemmble: TyCTas OMEpaIvs, pa3pelInTh MPEPhIBaHNE, 3alPETUTh IIPEpPhIBa-
HUE, CTOH.

Cnucok komanj yueOHoit 9BM npusezaen B tabi1. 4 u B Tabu. 6.

1.4 CocTosinusi u pexxuMbl pa6oTsl IBM

Anpom YV DBM sBasiercs ympasisomuid aBromatr (YA), BbIpaOaThIBarOMIUN
CUTHAJIbI yIpaBJIeHUs], KOTOpble HHULIMUPYIOT padboty AJIY, POH, O3V u YBB, nepena-
4y MH(pOpMaLMU MEXYy PETUCTpaMU ycTporcTB DBM U elcTBUS Hall COAEPKUMBIM pe-
TUCTpOB Y.

OBM MO)KeT HaXOAUTHCA B OJJTHOM U3 ABYX coctossHui: Ocranos u Padora.

B cocrostane Pabora OBM nepexomut no aeucteuro komann Ilyek wnmm Ilar.
Komanga Ilyck 3amyckaeT BBIMOJHEHUE MPOTpaMMbI, MIPEACTaBISIONIYI0 CO00M mocie-
JIOBATEJIbHOCTh KOMaH I, 3anmucaHHblx B O3Y, B aBTOMaTHUECKOM PEXHUME 10 KOMaHJbI
HLT umu touku octanosa. [Iporpamma BBITIOHSETCS IO KOMaH/IaM, HAUWHAs C STYCHKU
O3V, Ha koTopyro ykaseiBaeT PC, mpuueM H3MEHEHHE COCTOSHHM OOBEKTOB MOJIEIH
0TOOpakaeTcsi B OKHaX 0003peBartenei.

B cocrosinue OcranoB DBM niepexonur no AeictBruio koMaHael CTonm win aB-
TOMATHUYECKH B 3aBUCUMOCTH OT YCTaHOBJICHHOTO PEXUMa paObOTHI.

Komanga Illar, B 3aBUCMMOCTH OT YCTaHOBJIEHHOTO pEXUMa pabOThI, 3aIyCKaeT
BBIMIOJTHEHUE OJJHOW KOMAaH bl MJIM OJTHOM MUKPOKOMAaH/IbI (€CIM YCTaHOBJICH Pesxum
MHKPOKOMAH]), TOCJIE YEr0 NEePEeXOaUT B cOCTOsiHUE OCTAHOB.

B coctosinuun OcTaHOB JO0MyCKaeTCsl MPOCMOTP U MOJU(UKAIUS 00BEKTOB MO-
nenu: peructpos npoieccopa u POH, sueek O3V, ycTpoiicTB BBo1a/BhIBOAA. B mporiec-
ce moaudukaruu ssueek O3Y u POH M0XHO BBOAUTH JaHHBIE ISl IPOTrPaMMBbI, B sUeii-
ku O3Y — nporpammy B kojax. Kpome toro, B pexxnme OCTaHOB MOKHO MEHSITH Ta-
paMeTphl MOJIETTH U PEXHUMBI €€ pabOThl, BBOJUTh W/WIH PEIaKTUPOBATh MPOrpamMMy B
MHEMOKOJ]aX, acCeMOIMPOBAaTh MHEMOKOIbI, BBIOJHITh CTAHIAPTHBIC OIEpaIuU C
baitnamu.
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1.5 UnTepdeiic moan3oBareas

B nporpammHoit Mmoznenu ydeOHoit OBM wucnonb3oBaH CTaHIApTHBIN UHTEP-
deric Windows, peain30oBaHHBIN B HECKOJIbKUX OKHAX.

OcHoBHOE 0KHO Mozenu Moaeapb ydeoHoii IBM conepXUT OCHOBHOE MEHIO U
KHOTIKM Ha TMaHeNu ymnpaBlieHus. B paboudee moje okHa BBIBOJATCS COOOIICHUS O
(GYHKIIMOHUPOBAHUM CUCTEMBI B IIEJIOM. DTH COOONIECHUS TPYNNUPYIOTCS B (ailie
logfile.txt (o ymom4aHui0), COXpaHSIOTCSA Ha JIUCKE W MOTYT OBITh PO aHAIN3UPOBa-
HBI [10CJI€ 3aBEPILICHUS c€aHca pabOThl C MO EJIBIO.

MeHI0 COAEPKUT CAEAYIOIINE MYHKTH 1 KOMaH/BI:

daii:

* HEAKTUBHBIC KOMAH/IbI;
* BrIxoa.
Bun:
* Iloxa3aThb Bce;
* CKpbITH BCe;
e Ilpoueccop;
* MuUKpPOKOMAaHJAHBIA YPOBEHb;
* IlamsTh;
* Kom-namsith;
* IIporpamma;
* TexkcT mporpamMmmel.

BHeunue ycrpoiicraa:
* Menemxep BY;

* OKHa MOJKJIIOYCHHBIX BY;

Pa6ora:

e Ilyck;

* Crom;

» [Illar;

* Pexxum MUKpPOKOMAaH/;
* KBm-namsithb;

* Hacrpoiiku.

Komannapl MeHI0 Bua OTKpBIBAIOT OKHA COOTBETCTBYIOIIMX 0003peBaTesiei, Onu-
CaHHble Jgajee. MeHemkep BHEIIHUX YCTPOMCTB  MO3BOJISIET  MOJKJIIO-
4aTh/OTKIIOYaTh BHEIIHUE YCTPOMCTBA, IPeayCMOTpEeHHbIC B cucTeMe. KomaHnaa BbI30Ba
MEHEe[Kepa BHEITHUX YCTPOWMCTB BBIMOJHSAETCS MPU HAXKATUW KHOIMKHU HAa TAHEIW WH-
ctpyMeHTOB. [logpoOHee O BHENTHUX YCTPOMCTBAX M MX 0003peBaTeisix CMOTPUTE B
pazn. 1.6.

Komannpel meHio PaGora mo3BOJSIIOT 3allyCTUTh MPOrpaMMy B aBTOMAaTHUYECKOM
(xomanga Ilyck) wim maroBom (komannga Illar) pexxume, OCTaHOBHUTH BBINOJHEHUE
porpaMmbl B Mozelu npoieccopa (komanaa Crom). ITH KOMaHbl MOTYT BBITOJHSATHCS
MIPU HAXKATUHA COOTBETCTBYIOIIMX OJHOMMEHHBIX KHOIOK Ha MaHEIU UHCTPYMEHTOB OC-
HOBHOI'O OKHa.
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Komanna PeskuM MHKPOKOMAH/ BKIIOYACT/BBIKIIOUAET MUKPOKOMAHIHBIN pe-
UM paboThI mpoiieccopa, a koManaa Kam-naMaTh noAKII04aeT/OTKII0YaeT B CUCTEME
MOJENb 3TOT0 YCTPOKCTBA.

Komanna Hacrpoiikn oTkpbiBaeT nquanoroBoe okHo Ilapamerpsbl cucTemsbl, 103-
BOJIAIOIIEE YCTAHOBUTH 33JIEP’KKY peall3alldd KOMaHAHOTO LUK (TpU BBITOJIHEHUH
IPOrpaMMbI B aBTOMATHUECKOM PEKUME), a TaK )KE YCTAHOBHUTH MapamMeTpbl (aiina 10g-
file.txt, popmupyemoro crucreMoii U 3aITUCHIBAEMOTO Ha JHCK.

1.5.1 OxHa 0CHOBHBIX 0003peBaTe/ieil CUCTEMbI
Oxmno Ilpoueccop

Oxno Ilpoueccop (puc. 4) obecrieynBaeT JOCTYI KO BCEM perucrpam u ¢iaram
nporeccopa.
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Pucynox 4 - Oxno IIponeccop

[IporpaMMHO-IOCTYTIHBIE PETUCTPHI U (HIIaTH:

AcC — aKKymyJTop;

PC — cuetuuk agpeca KOMaH/IbI, COEPKAIIUN aapec TeKyIel KOMaHbl;

SP — ykazarens cTeka, CoAep KalIiil aipec BEPXYIIKH CTEKa,;

RB — peructp 6a3zoBoro ajapeca, cojepkaiiuii 6a3oBblii aapec;

RA — peructp aapeca, coaepkaliuii UCIIOJIHUTENbHBIA aipec Mpu KOCBEHHOM aj-
pecaiuu;
* IR — BXOMHOM peructp;
* OR — BBIXOJIHO# perucTp;
* | — ¢nar pazpenienus npepbIBaHUIA.

CuctemHbIC PETUCTPHI U (1aru:

* DR — peructp nannsix AJIY, cogepxaniuii BTOpoi ONepaHm;
* MDR — peructp nannbix O3VY;
* MAR — peructp anpeca O3Y;
* RDR — peructp nannsix 61oka POH;
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RAR — peructp agpeca 6;10xa POH;
* CR — peructp xomaH, COASpKALTUI TTOJIS:
COP — kop omeparuu;
TA — T agpecanuu;
ADR — anpec unu HemocpeCTBEHHBIN ONEepaH/I;
Z — (ar HyneBoro 3HaueHus1 Acc,
S — ¢uar oTpunarenbHoOro 3HaueHus Acc,
OV — ¢nar nepenoaHeHwUs.

Peructprr Acc, DR, IR, OR, CR u Bce siaeiiku O3Y u POH umeror amuny 6 ne-
CATHUYHBIX pa3psinoB, peructpel PC, SP, RA u RB — 3 pa3psana. B oxue IIpoueccop
OTPAKAIOTCSl TEKYIINE 3HAUYCHUS PETUCTPOB M (Py1aroB, mpuieM B cocTostHUU OCTaHOB
BCE PETHCTPHI, BKItoyas peructpbl 0yioka POH, u diaru (kpome durara 1) moctymHsl
JUTsl HETIOCPEJICTBEHHOTO PEIaKTUPOBAHMS.

DOnemeHTsl ynpasieHus okHa [lpomeccop BKIIOYAIOT MEHIO U KHOIIKH, BbI3bIBa-
IOIIME KOMAH/IbI:

0 CoxpaHMTh;

O 3arpy3urhb;

O Reset;

0 Reset RO-R9 (Tonpko komanga meHto Padora).

Komannsr CoxpaHutb, 3arpy3urb NO3BOJSIOT COXPAaHUTh TEKYIIEE 3HAYCHHE
perucTpoB M (hyaros mpoieccopa B (paiiie 1 BOCCTAHOBUTH COCTOSIHUE MPOLiEccopa U3
daitna. Komanga Reset u kHomka R ycraHaBiaumBaloT BCe pEeTHCTPHI (B T. 4. OJIOK
POH) B HauanbHOe (HysneBoe) 3HaueHue. CoAaep KUMOoe UeeK MaMsTh MPU STOM HE Me-
Hsercs. Bemmomasemas nuib u3 MeHo Padora komanna Reset RO-R9 ounmaer Tonsko
peructpsl 6;0ka POH.

Oxno Hamamoe

Oxno IMamsare (puc. 5) orpakaer tekyuiee coctosaue siueek O3Y. B stom okHe
JIOTMTYCKAETCA PEJAKTHPOBAHKUE COJIEPHKUMOTO AYEEK, KPOME TOr0, MPEeyCMOTpPEHa BO3-
MO>KHOCTD BBITIOJTHEHHS (4€pPE3 MEHIO WJIH C TIOMOIIbIO KHOTIOK TTaHEI HHCTPYMEHTOR)
naty komana: CoxpaHuTsh, 3arpy3urth, [lepeiitu k, Bctaputh, YOpars.

Komanger CoxpaHutsb, 3arpy3uthb BO BCEX OKHAX, IJI€ OHU IPEAYCMOTPEHBI, pa-
00TalOT OAMHAKOBO— COXPAHSIOT B (hailyie TeKyIllee COCTOsSHUE O0BhekTa (B JaHHOM
cilydae MaMsTH) U BOCCTAHABIIMBAIOT ATO COCTOSIHHUE W3 BbIOpaHHOTO (hailina, mpuyem
Gdaiin B KaXJIOM OKHE 3alMCHIBACTCS MO YMOJYAHUIO C XapaKTEPHBIM JJIsl 3TOr0 OKHa
paciIupeHreM.

Komanna IlepeiiTu K OTKpBIBae€T JAMAJIOrOBOE OKHO, MO3BOJISIONICE MEPEHTH Ha
3a/laHHy1o suerky O3Y.

Komanga Yoparh OTKpBIBa€T TUAJOT, B KOTOPOM YKA3bIBACTCS TUAMA30H SIYEEK C
m 1o n. CoaepKUMoe SYEeeK B ITOM Jnana3oHe Tepsercs, a coaepkumoe ssueek [(n+1):
999] mepemeniaeTcss B COCEIHHUE SYSHKH ¢ MEHbIIMMH anapecamu. OcBOOOIMBIIHECS
auerku ¢ agpecamu 999, 998, ... 3aM0MHAIOTCS HYJISIMU.
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Pucynok 5 - Oxno IamMath
Komanga BeraButh, mo3possitonias 3ajiaTh HoMepa siueek, nepeMeniaeT co-
Jep’)KUMO€ BCEX s4YeeK, HauuHas OT M- Ha M-N Mo3MIMKA B HampaBICHUU
OOJNIBIINX aJAPECOB, TYCHKHU 3a]AHHOTO JAMAINa3zoHa [ M:N] 3amoaHAIOTCS HYIAMH,
a COJIEPKUMOE TIOCIICTHUX STUECK MaMITH TePACTCS.

OxHo Texcm npozpammot

Oxno Teker mporpammbl (puc. 6) COACPKUT CTAHIAPTHOE IMOJIE TEKCTOBOTO
penakTopa, B KOTOPOM MOXKHO PEJaKTHUPOBATh TEKCTHI, 3arpyKaTh B HETO TEKCTOBBIC
(baiibl U COXpaHSTH MOATOTOBJICHHBIN TEKCT B BUE (ailna.

Komanne! mexro ®aiii:

HoBasi — OTKpBIBAE€T HOBBIN CEAHC PEAAKTUPOBAHUS,

3arpy3uTh — OTKpBIBACT CTAHIAPTHBIN NHAJOT 3arpy3ku (haiiia B OKHO pe-
JIAKTOPA;

CoxpaHuTh — coXpansieT (aiii moJ TEKyIUM UMEHEM;

CoxpaHuTh KaK — OTKPBIBAET CTAHAAPTHBIN IHUAOr coXpaHeHus (aiina;

BceTraBuTh — 103BOJISIET BCTABUTH BHIOPAHHBIN (haidil B MO3UIMIO Kypcopa.

Bce nepeuncienHbie KOMaH/Ibl, KpOME MOCHEAHEN, TyOaupoBaHbl KHOMIKAMU Ha
IaHEIU UHCTPYMEHTOB OKHa. Ha To# ke maHeau NpuCyTCTBYET €Ile OJHA KHOTIKA —
KomnuwimpoBarb, KOTOpas 3alyCKaeT MPOLEaypy acceMONIMpPOBaHUS TEKCTA TOJE pe-
JAKTOpA.

Ty e npoueaypy MOXHO 3amycTuTh U3 MeHIo Pabora. Komanga Aapec BcTraB-
KM TI03BOJIET 3a7aTh aapec sueiiku O3Y, HaunMHasi ¢ KOTOpOH mporpamMma OyaeT pas-
Menatbes B namsaTH. [1o ymMoa4aHuio 3TOT agpec NpuHAT paBHbIM (.

Hwuxe oOnactu peakTUpoBaHMsI B CTPOKY COCTOSIHHSI BBIBOAUTCS MO3UILIMS Te-
KYILEH CTPOKH PEIaKTOpa — HOMEP CTPOKH, B KOTOPOM HAXOIUTCS Kypcop.
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TeKcT nporpantie
®akin ; PaboTa
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Q. nop
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imp q
LinD
out10
it

Crp N#13

CoofweHus:

Komrunauua...
Ownbok He 06HapYKEeHHO,
Muwerca 8 namars 12 caos HawHas ¢ aapeca 0

Pucynok 6 - Oxxo TekeT nporpaMmmsl

B cnydae oOHapyXeHUSI CHHTAKCHUECKUX OIIMOOK B TEKCTE MPOrpaMMbl JUATHO-
CTUYECKHE COOOILIEHHUS MPOLecca KOMIMIISLUU BBIBOASATCS B OKHO COOOILIEHUI U 3aIUCh
B MMaMATh KOJOB (ake 0€301MO0UYHOr0 Ha4YaaIbHOTO (PparMeHTa mporpaMMbl) HE MPOU3-
BOJUTCS.

[Tocne ncnpasieHus: oMOOK ¥ MOBTOPHON KOMITMIISILIMU BBIJAETCSl COOOIIEHUE 00
OTCYTCTBUM OIIMOOK, O PacHoOJOXKEHUH U pa3Mepe O0JIaCTH MaMsITH, 3aHITON IMoJ ac-
CEMOJIMPOBAHHYIO TTPOTPaAMMY.

Habop TexcTa mporpaMmbl IPOM3BOAUTCS 110 CTAaHAAPTHBIM MPaBUIIaM SI3bIKa ac-
cemOnepa. B kaxoil cTpoke MOXET coaepaTbCs METKa, OJJHAa KOMaHJa U KOMMEHTa-
puii. MeTka otaensercs OT KOMaHbl ABOETOYMEM, CUMBOJIBI IIOCIIE 3HAKA "TOYKA C 3a-
IATOM" 10 KOHI[A CTPOKU UTHOPUPYIOTCS KOMIMJISITOPOM M MOTYT pacCMaTpUBaThCs Kak
koMMeHTapud. CTpoKka MOXET HAaYMHATBCS C ; U, CIIEJOBATEIbHO, COAEPKATH TOJBKO
KOMMEHTApUHU.

Oxmno Ilpozpamma

Oxkno Ilporpamma (puc. 7) otobpaxaer tabauiy, umetomryto 300 ctpok u 4
crosnbma. Kaxxmas ctpoka TaOiauIbl COOTBETCTBYET AU3acceMOIMpoBaHHoM suetike O3Y.
Bropoii cronben coxpepxkut amapec sueiiku O3V, Tpetuit — nu3acceMOIMpPOBaHHBIN
MHEMOKO]I, YeTBEPThI - MAIIUHHBIN KOJ KOMaHAbl. B mepBoM cT0JIOIIE MOXKET TTOMe-
MIaTHCS yKa3aTeNlb = Ha TeKYIIylo KoMaH[y (Tekyinee 3Hadenune PC) u Touka octaHo-
BAa — KpACHasl 3aJIMBKa SYCHKHU.
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®aiin Pafota
A

1= :
IPjAgpec i ‘Komaxaa i Koa ! j

» 1000 RD #011 211011
001 .0UTO1 380001
002 OUT 1 380011
003 RD #103 211103
004 0OUT Ol 380001
|| 005 El 280000
1->1006 NOP 000000
007 NOP 000000
008 JMPB 100008
\ 003 INOO 370000
«f 0l0 oUT1O 380010
011 IRET 030000
012 NOP 000000
013 NOP 000000
014 NOP 000000
015 NOP 000000
.016 _NOP 000000
1017 NOP 000000
018  NOP 000000
013 NOP 000000
020 NOP 000000
021 NOP 000000
022 NOP 000000
n23 . NOP ANNANN x

Pucynoxk 7 - Oxno Ilporpamma

Oxkno IIporpamma mo3BoJisieT HAOMIOATh MPOLIECC MPOXOXKICHUS MPOTrpaM-
Mbl. B 3TOM OKHE HMUYETrO Helb3s pelakTUpoBaTh. Opransl yrnpaBieHUs OKHA MO3BOJIS-
I0OT COXPaHUTh COACPKUMOE OKHA B BUJIE TEKCTOBOro (haiiyia, BEIOpaTh HAYAJIbHBINA ajI-
pec obnmactu O3V, koTtopas Oyner Au3zacceMOIMpoBaThes (pa3Mep 00JacTHU MOCTOSH-
Helii — 300 siueek), a Takke yCTAHOBUTH/CHSATH TOUKY OCTaHOBa. llocimeaHee MOMXKHO
npojienaTh Tpems cnocodamu: komaHa0il Touka ocTanoBa U3 MeHio PaboTta, KHONKOM
Ha TMaHeJ UHCTPYMEHTOB WM JIBOMHBIM IIETYKOM MBIIIU B MEPBOM STYEHKE COOTBET-
CTBYIOILIEH CTPOKU. XapaKTEpHO, YTO MPOUYUTATh B ATO OKHO HUYEro Henb3a. Coxpa-
HEHHBIA TEKCTOBBIA aSM-daitin MOKHO 3arpy3uTh B OKHO TeKkcT mporpamMmmel, accem-
OJIMpOBaTh €ro0 W TOT/a JAU3ACCEeMOIMPOBAHHOE 3HAYCHUE 3aJaHHOM 00JIaCTH MaMsITh
aBromaTudecku nosisutcs B okHe Ilporpamma. Takyro nporenypy ya1oO0HO HCIOIB30-
BaTh, €CJIM IIPOrpaMMa M3HAYaJIbHO MUIIETCSA WA PEaKTUPYETCS HEMOCPEICTBEHHO B
MaMsITH B MallTUHHBIX KOJIAX.

HauanbHblit agpec obactu nu3acceMOIUpPOBaHUS 33]1a€TCsl B AUATIOTe KOMaH0M
Hauanbubiil aapec meHio Padora.

OxHo Mukpokomanouwlit ypoeeHs

OxHO MuKpoOKOMaHIHBIH ypoBeHb (puC. 8) HCHOIB3YETCS TOJBKO B PEKUME
MHUKPOKOMAaHJ], KOTOPbI YCTAHABIMBACTCA KOMaHIOW PexuM MHKPOKOMAaHI MEHIO
Pa6ota. B 5T0 OKHO BBIBOJIUTCS MHEMOKO/T BBITTOJTHIEMOW KOMaHbI, CIUCOK MHUKPOKO-
MaHJl, €€ PEAU3YIOIINX, U YKA3aTEIb HA TEKYIIYIO BBIIOJHAEMYIO MUKPOKOMAHY.

[[TaroBbIii peKUM BBITIOJIHEHHS MPOTPAMMbl WIIM 3aIyCK MPOrpaMMbl B aBTOMa-
TUYECKOM PEKUME C 3aJIePKKOM KOMAHJIHOTO ITMKJIA TI03BOJISIET HAOMIOAATh MPOIIECC
BBINOJIHEHUS IPOTPAMMBbI HA YPOBHE MUKPOKOMAH/I.
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Ecan oTkpbITh OKHO MHKPOKOMaHAHBIN YPOBEHb, HE YCTAHOBUB PEKUM MUK-
pokomaHa B MeHIO Pafora, TO mocie Haydalia BBINOJHEHHS IPOTpaMMbl B PEKUME
Ilar (nvau B aBTOMaTHYECKOM PEXKUME) B CTPOKE COOOIIEHUM OKHA OYAET BBIJIAHO CO-
obmienue "PexxuM MUKpOKOMaH HEaKTUBEH".

HOTLIRET

« MukporomaHaBE; f
‘Jo0 MAR:=PC

£401  MRd

#4902 CR:=MDR

03 PC:=PC+1

#4104 MAR:=SP

{05 > MRd
&106 PC:=MDR
£407  Fl:=MDR[1:2]
108 SP:=SP+1

409 INT_RETURN
410 END_COMMAND

Pucynok 8 - OkHo MUKpPOKOMAaH/IHbIIi YPOBEHD
OxHo Kyui-namameo

OxHo K3mI-maMfITh HCHOJIB3YETCS B PEKUME C MOJKIIOUEHHON KAII-TaMAThIO.
[TonpoGuee cmoTpuTte 06 3TOM peknme B paza. 1.8.

1.6. BHemiHMe ycTpoiicTBa

Monenu BHemHUX ycTpoiicTB (BY), ncnonb3yeMblie B ONUCHIBAEMOI CUCTEME, pe-
aJM30BaHBbI 110 €IMHOMY TIpUHIUITY. C TOUKM 3peHHUs IpoLieccopa OHU MPEACTABIISIIOT CO-
0ol psifi TMPOrPaMMHO-IOCTYIHBIX PETHUCTPOB, JEKAIUX B aAPECHOM IPOCTPAHCTBE
BBOJIa/BbIBOSIAa. Pa3zmep peructpoB BY coBmagaer ¢ pasmepoMm siueek mamsiTu U PEru-
CTPOB JaHHBIX MPOLIECCOPA — LIECTh IECATUYHBIX Pa3psa0B.

Hoctyn k peructpam BY ocymectisiercst mo komanaam IN aa, OUT aa, roe aa —
JBYXpa3psaHbIA JeCATUUHBIN aapec peructpa BY. Takum obpazom, obmimii 00bem a-
PECHOro MpocTpaHCTBa BBOJIa/BhIBOAa cocTarisaeT 100 agpecon. CieayeT HOMHUTB, YTO
aJipeCHbIC MMPOCTPAHCTBA TAMSTH U BBOJA/BBIBOJIA B ATOW MOJIETU Pa3/ICIICHBL

Pa3znbpie BY coxepkar pasimyHOE YHUCIO MPOTPAMMHO-IOCTYIIHBIX PETHUCTPOB,
KaXJIOMYy U3 KOTOPBIX COOTBETCTBYET CBOM aApec, MPUYEM HyMmepalus aapecoB BCEX
BY nauunaetcs ¢ 0. [Ipu coznanun BY emy cTaBUTCS B COOTBETCTBUE 0A308blil adpec
B IIPOCTPAHCTBE BBOJIA/BBIBOJIA, U BCE aJipeca €ro perucTpoB CTAHOBATCS CMeujeHUIMU
OTHOCHUTEJIBHO 3TOr0 0a30BOT0 ajpeca.

Ecnu B cucteMe coznaroTcs Heckoiabko BY, To ux 0a3oBwie ajgpeca cienyeT Bbl-
OupaTh C Y4ETOM BEIWYMHBI aJPECHOTO MPOCTPAHCTBA, 3aHUMAEMOTO 3TUMU YCTPOU-
CTBAMU, UCKJIKOUYasl HAIOKEHUE aPECOB.

45



Ecmu BY cnoco6no ¢opMupoBath 3arpoc Ha IpepbIBaHuE, TO IPU CO3JaHUH MY
CTAaBUTCS B COOTBETCTBUE GEKMOp NpepvléaHus — JeCATHYHOE 4ucio. Pasneim BY
JIOJKHBI HA3HAYATHCS PA3JIMYHBIE BEKTOPHI IPEPHIBAHUIA.

[Iporpammuas mojaenb ydeOHON OBM komruiekTyeTcs HaOOpOM BHEIIHHMX
YCTPOWCTB, BKITFOYAIOIIUM:

[ KOHTpPOJUIEP KJIABHATYPBL;
(] quCIIeH;
O OJIOK TaliMEpOB;
O TOHOTEHEPATOP,
KOTOPBIM IO YMOJIYAHUIO MPUCBOEHBI IAPAMETPBI, IEPEUHCICHHbIE B TA0II. 2.

Tabmuia 2 - [lapaMeTpbl BHEIIHUX YCTPOHCTB

BHemnee ba3oBbii Anpec BexkTop
YCTPOWCTBO ajapec PerucTpoB npepbIBaHUs
KoHTposuiep kinaBHaTypsl 0 0,1,2 0
Jucrnnei 10 0,1,2,3 Her
biox TaitmepoB 20 0,1,2,3,45,6 2
Tonoreneparop 30 0,1 Her

IIpn co3maHum YCTpPOWCTB IOJIB30BATENb MOKET M3MEHHUTh Ha3HAYEHHBIE IIO
YMOJIYaHUIO 0a30BbIN aJIpec U BEKTOP MPEPHIBAHUS.

B onmceiBaeMOli BEpCUH CUCTEMBI HE IIPEAYCMOTPEHA BO3MOKHOCTD MTOIKIIFOUEHUS
B CICTEMY HECKOJIBKMX OJIMHAKOBBIX YCTPOUCTB.

BoNbIIMHCTBO BHEIIHUX YCTPOWCTB COAEPKHUT PEerucTprl ynpasienus CR u co-
cmosnus SR, npudem o00b19HO peructpsl CR q0CTYNHBI TONBKO MO 3amucu, a SR —
M0 YTEHUIO.

Peructp CR conepxut daaru u mossi, onpenensionme pexxumsl padotsl BY, a
SR — ¢naru, otpaxarontue Tekymiee cocrossare BY. ®@narn SR ycranaBnuBaroTes ar-
napaTHoO, HO cOpachIBalOTCS MPOrpaMMHO (WM 110 BHelTHeMy curHany). [lonst u diaru
CR ycTtanaBnmuBaroTcsi 1 cOpachIBalOTCS MPOTPAMMHO TPH 3aMKCU KOAA JAaHHBIX B pe-
ructp CR unu cienuanbHBIMI KOMaH/IaMH.

Kontpomnep BY unTeprperupyer kxon, 3amucbiBaeMmblii o agpecy CR kak ko-
MaHAay, €ClIi TPEeTUi pas3psii TOro Koja paBeH 1, unu kak 3anucsiBaemblie B CR nan-
HbIE, €CJIU TpeTUH pa3psan paBeH (. B ciaydae mosydeHrss KOMaHIHOTO CJIOBA 3alKCh
B peructp CR He npou3BoauTcs, a mATHIM pa3psij clioBa pacCMaTpUBAETCs Kak KOJI Ore-
parumu.

1.6.1 KonTpoJuiep KIaBHATYPbI

Koutpomnep kinaBuatrypel (puc. 9) mnpezacraBisieT coOOM MOJeNb BHEUIHEro
ycrpoiictBa, npunumarouiero ASCII-konp! ot kiaBuarypsl [I9BM.
CHUMBOJIBI TTIOMENIAIOTCS MOCIEA0BATENIbHO B Oyghep cumeonos, pazmMep KOTOPOro

YCTAaHOBJIEH paBHbIM 50 cuMBOJIaM, U OTOOpakaloTcsa B OKHe oOo3peBatens (puc.8.
10).

46



B cocrtaB koHTpoJuIepa KiIaBUATyphl BXOJAT TPH MPOTPAMMHO-TOCTYITHBIX PETH-
cTpa:
DR (agpec 0) — peructp gJaHHBIX;
CR (agpec 1) — peructp ynpaJlieHHs, OpeIeseT PeKUMBI padOThl KOHTPOJLIE-
pa M COAEPKUT cieayronme Ghaaru:
E — ¢uar paspemenus npuema ko108 B Oydep;
| — dnar paspenieHus npeprIBaHUS;
S — (uar pexuma MOCUMBOJIBHOTO BBOJIA.
SR (ampec 2) — perucTp COCTOSHUS, COCPKUT ABa (iara:
Err — ¢nar ommokwy;
Rd — ¢nar roroBHOCTH.

CHMBOJIBI 0 Perucrp BbIXOOHBIX DR
JTAHHBIX
- [}
Ilepennosinenue
@ > Bydep cumBosioB
DC “0” 1 S E I CR
\ 4 \ 4

2 Rd Err SR

INT |-
-— &

Pucynox 9 - Kontposiep kiiaBuaTypsl
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" Bydep kAaBUaTYPLE
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‘ Rd En | IRQ =0 s

Z‘:SR ! 2 xux|110" < . basowit aapec: 000 ‘

F’asr«(ep Gypepa : 50 1

Pucynox 10 - OxHO 0603peBaressi KOHTpOJIIEpa KiIaBUaTyphbl

Pecucmp oannvix DR pocTyrneH TONBKO IJ1s1 YTEHMS, Y€pe3 HEro CUUTHIBAIOTCA
ASCII-xompr 3 Oydepa, mpuueM MOPAIOK YTCHHS KOAOB U3 Oydepa COOTBETCTBYET
NOPAJIKY UX 3alKCcH B Oypep — Kakaoe yTeHue 1o ajapecy 0 aBTOMaTU4ecKu nepeme-
1laeT ykasareib yTeHus oydepa. B kaxapiii MomeHT Bpemenu DR cofepKuT Ko cuMm-
BOJIa 1O aJpecy ykazaress yTeHus oydepa.

®naru pecucmpa ynpasnenuss CR ycTtaHaBnuBalTCs U cOpachIBalOTCA MpPO-
TPaMMHO.

@nar E, Oynyun ycTaHOBIECHHBIM, pa3penaeT rnpuemM kojoB B 0ydep. I[Ipu E = 0
KOHTPOJIJIEp UTHOPUPYET HakKaTue Ha KJaBUAType, MpUeM KoJ0B B Oydep He MPOoU3Bo-
nutcsi. Ha cuntbiBanue kos1oB u3 6ydepa ¢uar E BiustHuS HE OKa3bIBaeT.

@ar |, Oyayun yCcTaHOBIEHHBIM, pa3peniacT IpU ONPeAeSICHHBIX YCIOBUIX (Pop-
MHUpPOBaHHE KOHTPOJUIEpOM 3anpoca Ha npepbiBanue. [Ipu | = 0 3anpoc Ha npepriBaHue
He hopMHpyeTCs.

@nar S = 1 ycTaHaBIMBAET T. H. PeNHCUM NOCUMBOLHO20 66004, UHAYE KOHTPOJI-
jep pabotaeT B 0ObIYHOM peknme. Dmar S ycTaHaBIUBaeTCs M cOpachIBaeTCsl Mpo-
rpaMMHO, KpOMe TOTr0, S cOpachiBaeTCs MpU HaXKaTUH KHOTIKU QUuCTHTH Oydep B OKHE
KounrpoJiep kiiaBuatypsl.

YcnoBust popMupoBaHUA 3ampoca Ha NpephIBaHUE OMPEAEISIOTCS, C OJHOM CTO-
POHBI, 3HaUeHUeM (iara paspenieHus npepbiBaHus |, ¢ apyroit — pexumom paboThI
KOHTpoJsuiepa. B pexxume mocMMBOJIBHOIO BBOJA 3aIIPOC Ha MpepbiBaHue (GOpMUPYETCS
MOCJIe BBOJA Ka)XXJI0ro CUMBOJIA (pazymeetcs, ipu |= 1), B 0ObIYHOM pexuMe 3arpoc
Oynet chopMUpOBaH MO OKOHYAHUU Ha0Opa CTPOKHU.

3aBepiIuTh HAOOpP CTPOKU MOKHO, LIEJIKHYB 0 KHONKE 3aBepIIMTh BBOJ B OKHE
KonrtpoJsuiep kiaaBuatypsl (cm. puc. 8.10). [Ipu aToM ycranaBimuBaercs iar rOTOBHO-
cru Rd (ot anra. ready) B peructpe cocrosaus SR. ®mar omumbku Err (ot anr. error)
B TOM € PErucTpe yCTaHABIMBAETCS NMpPH MOMNbITKE BBOJAa B Oydep 51 -ro cumBona.
BBoj 51 -ro 1 Bcex MOCHeayomuX CUMBOJIOB OJIOKUPYETCS.

Copoc ¢uara Rd ocymiectisiercsi aBToMaTHYeCKH TIPU YTeHUH U3 peructpa DR,
dnar Err copaceiBaercs nporpammuo. Kpome toro, 06a 3tu uiara cOpachiBaroTCs MpU
HaxxaTuu KHOIIKU OumnceTuthb 0ydep B okHe KoHTpoJLIEp KiIaBHATYPbI; OTHOBPEMEHHO
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co cOpocoM (hraroB MPOU3BOAMUTCS OUKCTKA Oyepa— Bech Oydep 3amoaHsIeTcs: Kogamu
00h, 1 yka3arenu 3amycH U YTEHUS yCTaHABIMBAIOTCS Ha Havayo Oydepa.

JIJiss IpOrpaMMHOTO yTIpaBJICHUS] KOHTPOJUIEPOM TPEAYCMOTPEH Psii KOMaHIHBIX
cioB. Bce KoMaHBpI BBITTOTHSIOTCS MIPH 3aIlMCH O ajpecy peructpa ympasieHus CR
KOJIOB ¢ | B TpeTheM paspsijie.

KonTposmep kiaBuaTypsl HHTEPIPETUPYET CIASAYIONTNE KOMaHIHbIE CIIOBA:

xXX10l — ouncTuth Oydep (AericTBHE KOMaH/Ibl SKBHBAJICHTHO HAXXATHIO KHOIIKU
Ouucrurs 0ydep);

Xxx102 — cOpocuts aar EIr B peructpe SR;

XXx103 — ycranoButh ¢uar S B peructpe CR;

XXx104 — cOpocuts ¢uar S B peructpe CR.

Ecmu o appecy 1 npowusBectr 3anuch uucna xxxOnn, T0 TPOU30MAET U3MEHEHUE
4-ro u 5-ro paspsaos peructpa CR mo cienyromemy mpaBuiy:

0 - 3ammcats 0;
n =<1-3amicats 1; 8.2
2,..., 9 - coXpaHuTh pa3psy 63 IBMEHSHHS.

8.6.2 lucnieit

Hucrneii (puc. 11) npencrasiser codol MOJEIb BHEIIHETO YCTPONCTBA, peau-
3YIOIIYI0 (PYHKIIMM CHUMBOJIBHOTO Jauciuies. Jlucrielt MoxkeT oToOpakaThb CHUMBOJIbBI,
3anaBaembie ASClI-xogamu, mOCTymarOIMMU HAa €ro peructp AaHHbIX. Jlucruiei
BKJIIOYAET:
BUjieonamsTh o0beMoMm 128 cioB (O3Y aucmnes);
CUMBOJIBHBIN 3KpaH pa3MePOM 8 CTPOK 1O 16 CHMBOJIOB B CTPOKE;
YETBIPE MPOTPAMMHO-TOCTYITHBIX PETUCTpa:

DR (appec 0) — peructp naHHbBIX;

CR (ampec 1) — peructp ynpaBieHus;

SR (agpec 2) — perucTp cocTosHuUs;

AR (ampec 3) — peructp aapeca.
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0 Perucrp
TAHHBIX DR
o3y DkpaH .
HCILIesI - CHMMBOJILHBIN
8 16 x 18
P
3 erucTp AR
aagpeca
1 E A CR

2 Err SR

Pucynoxk 11 - KonTposnep aucries

Yepes pecucmpol adpeca AR u dannvix DR 110 3anucu U 4TEHUIO OCYIIECTBIISICT-
csl 1OCTyN K siueiikam Buaeonamsitu. [Ipu oOpamenun k peructpy DR mo 3anucu co-
JIEp>)KUMOE aKKyMyJisiTopa 3anuchkiBaetcesi B DR 1 B sueiiky BujeonaMmsTi, aapec KoTo-
poii yctanoBieH B peructpe AR.

Pecucmp ynpaenenus CR nocTyneH TOJIBKO IO 3alMCU U COACPXKUT B 4-M U 5-M
paspsiiax COOTBETCTBEHHO JiBa (piara:

E — ¢nar paspemenus pabotsl nucmies; npu E = 0 3amuce B peructpsl AR u
DR 6nokupyercs;

A — ¢nar aBTounkpemenTa ajapeca; npu A = 1 cogepxxumoe AR aBTomaTuue-
CKM yBenu4uBaeTcs Ha 1 mocie moboro obpamienus k peructpy DR — mo 3anucu
WJIM YTCHUTO.

W3MeHuTh 3HaUeHUs 3TUX (JIaroB MOXKHO, eciii 3amucaTh 1o aapecy CR (1o
ymoiuanuto — 11) kox xxxOnn, ipu 3TOM U3MEHEHHE 4-TO U 5-TO pa3psIoB PErucTpa
CR mpowusoiinet coriiacHoO BeipaxkeHuto (8.1).

J7is1 mporpaMMHOTO YIIPaBIEHUS AUCIIIIEEM MPETYCMOTPEHBI IBE KOMAHIbI, KOBI
KOTOPBIX JOJDKHBI 3alMChIBAThCS MO aapecy peructpa CR, mpudyem B TpeTbeM paszpsije
KOMAaHIHBIX CJIOB 0053aTeIbHO JOKHA OBITH 1:

XXXI0l — ouucTuTh nuCIUIEH (AeHCTBHE KOMAHABI SKBHBAJCHTHO HAKAaTHIO
KHONKA QuuCTUTHL B OKHE J{Mcmiieid), Ipu 3TOM OYMIIAETCS BUACONAMATH (B Kaxk-
IYI0 STYEeUKy 3amuchiBaeTcst kof npodena— 032), ycranapnusaetcst B 000 peructp agpeca
AR u copaceiBaroTcs (hmaru ommoOku EIT 1 aBTOMHKpeMeHTa A;

xxx102 — cOpocutsh ¢uar ommbku EIT.
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Pucynox 12 - OxHO 0003peBaTesns KOHTPOJUIepa JUCTLICS

Peructp coctosinus SR moctyneH TOMBKO MO YTEHHUIO M CONEPKUT €IUHCTBEH-
HBIN ¢uiar (B saToM paspsize) ommnoku Err. 9tot daar yctaHaBnmBaeTcst annapaTHo Ipu
MOMBITKE 3aIIMCaTh B PETUCTP ajipeca Yuciio, Oombiiee 127, mpuyem Kak B pexume mpsi-
Mot 3anucu B AR, Tak U B peXXrMe aBTOMHKPEMEHTA Tocje oOpaleHus no ajapecy 127.
COpaceiBaetrcs ¢uar Err mporpaMMHO WM IpHU HaXaTHUW KHONKM OUYHCTUTH B OKHE
JMucnJeii (puc. 12).

1.6.3 baok TaiimepoB

brox Taiimepos (puc. 13) BktouaeT B ce0si TPY OJJHOTHUITHBIX KaHaja, KaXIbli 13
KOTOPBIX COJIEPIKHUT:

MATUPA3PAIHBIN JTE€CITUYHBIA PEBEPCUBHBIN CUETYMK T, HA BXOJ KOTOPOIO IO-
CTYIaIOT METKU BpEMEHH (TaliMep);

MIPOrpaMMHpYyEMbIi TipeaaenuTens D;

peructp ynpasienus taiimepom CTR;

dnar nepenosnenus taiimepa FT.

Peructpel taiimepoB T gocTynHbI MO 3anucu U yTeHuto (aapeca 1, 3, 5 coorBeT-
crBenno s T1, T2, T3). [IporpamMa B 11000 MOMEHT MOYKET CUMTATh TEKYIIEE CO-
JEPKUMOE TaliMepa WM 3alucaTh B HETO HOBOE 3HAYECHHUE.

Ha Bxop! npegaenuTenei mocTynaer oomue 11 BceX KaHaJIOB METKH BPEMEHU
CLK ¢ mepuogom 1 mc. [Ipennenurenu B KaKI0M KaHaje MPOrPaMMHUPYIOTCS HE3aBU-
CHMO, TI03TOMY TailMephl MOTYT PadOTaTh C PA3ITMYHON YaCTOTOM.
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>1 D1 Tanmep 1
I
i > D2 Taiitmep 2
D3 Tanmep 3
1| & Al
INT k |uvp|EI|T|[2] CTIR
Al BT L 2]
2 | I
—} x| k |UD|EI|T CT2R
F3| FT2|FT1| [0] [x| k [Up|EI|T|[6] CT3R

Pucynox 13 - brok Taitmepos

Peructpsr ynpasnenuss CTR goctynHsl 1o 3anucu u uteHuto (aapeca 2, 4, 6) u
CoJIepKaT CIEAYIOIINE ITOJIS:

T (pa3psin 5) — duar BKIIIOUCHHS TaliMepa;

El (pa3psg 4) — ¢anar paspeumienus GopMHUpOBaHUS 3apoca HA MpPEepbIBaHUE
IIPU NIEPENIOJIHEHUH TaliMepa;

I/D (pa3psin 3) — HampaBieHue cueta (MHKpeMeHT/nekpemeHt), npu I/D =0
Taiimep paboTaet Ha ciioxkenue, ipu I/D =1 — Ha BbIUnTaHUE;

kK (pazpsizpl [1:2]) — koaddunment aenenus npeaaenutens (ot 1 go 99).

@iaru nepenoyHeHns TaiMepoB COOPaHbI B OIMH PETUCTP — AOCTYIHBIA TOJIBKO
1o 4TeHuro peructp coctosaus SR, umeromuii anpec 0. Paspsiasr peructpa (5, 4 u 3
mis Tl T2, T3 COOTBETCTBEHHO) YCTaHABIMBAIOTCA B | TNpHU TEPEHOIHEHUH CO-
OTBETCTBYIOIIETo TaiiMepa. J[st Taiimepa, paboTaroIIero Ha CIOKEHUE, TIEPETOTHEHHE
HaCTyIaeT Impu nepexoje ero coctosuus u3 99 999 B 0, g BeIYMTAIONIETO TaliMepa —
nepexon u3 0 B 99 999.

B oxne o6o3peBatens (puc. 8.14) npenycmorpena kHonka Copoc, HaxxaTHe KOTO-
poii copacwiBaeT B () Bce peructpsl 0yioka TaiimepoB, kpome CTR, koTopbie ycTanaBium-
BatoTcs B coctosinue 001000. Takum oOpa3zoM, Bce TpU TaliMepa OOHYJISIOTCS, TEPEKITIO-
YaloTCsl B PEKUM MHKPEMEHTA, MPEKPAIAETCsl CUET, 3alpeliaioTcs npephiBaHus, copa-
CBIBAIOTCS (hJ1aru NMepernoJHEHNs U yCTaHABIMBAIOTCA KO3(DPUIIMEHTHI AesIeHUs Npee-
nutener paBHbIMA O1.
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Pucynok 14 - OxHo 0003peBarens 6510ka TakMepoB

[IporpaMmHOe ynpaBjieHUE peKUMaMH OJioKa TallMEpPOB OCYIIECTBISIETCS IYTEM
3anucu B peructpsl CTR COOTBETCTBYIOMIMX KOJOB. 3amuch 1o aapecy SR uncna ¢ 1 B
TPETHEM paspsiic MHTEPIPETUPYETCS OJIOKOM TaliMEpOB KaK KOMaH[a, MPHYEeM MJIaIIINe
paspsabl ATOTO YKCIa OMPENeSIOT KO KOMaH/IbL:

xXXI00 — oO6mmii cOpoc (SKBUBaJICHTHA Ha)KaTHIO0 KHONKH COpoc B OKHE 000-
3peBateis);

XXXI0l — c6poc ¢mara nepenonHenus Taiimepa FT1;

xxx102 — cOpoc ¢uara nepenonHenus Taiimepa FT2;

xxx103 — cOpoc ¢uara nepemnonHenus Taiimepa FT3.

1.6.4 ToHorenepaTop

Mopnenb 3TOro mpocTOro BHEIIHEr0 YCTPOMCTBA HE UMEET COOCTBEHHOTO 000-
3peBarelis, COAEPHKUT BCEro JBA PETUCTPA, TOCTYMHBIX TOJIBKO ISl 3aIUCH:

FR (agpec 0) — peructp yactotsl 3Byuanus (I'n):

LR (agpec 1) — peructp IIUTEIBHOCTH 3By4aHUs (MC).

[To ymomuanuto 6a30BbIi agpec ToHoreneparopa — 30. CHayana cienyer 3a-
nucatb B FR TpeOyeMyto yacToTy TOHa B repuax, 3arem B LR — nnurensHOCTH 3Byya-
HUS B MWJUIMCEKYHAaX. 3aluch Yncia 1o ajapecy perucrpa LR ogHoBpemenHo siBnsier-
Csl KOMaH/I0M Ha Ha4ajo 3ByYaHUs.

1.7 lloncucrema npepbIBAaHUM
B monenu yue6Hoit OBM mpemycmMoTpeH MexaHW3M BEKTOPHBIX BHEIIHHUX Ipe-
peiBaHMil. BHemHue ycTpoiicTBa GOpMUPYIOT 3ampOChl Ha MPEPHIBAHUSA, KOTOPHIC MO-

CTYTAIOT Ha BXOJbI KOHmpoaiepa npepvisanuti. [Ipu noakmouenuu BY, cnocobHOTrO
dbopmMupoBaTh 3alpoc HAa MpPEphbIBaHUE, €My CTABUTCS B COOTBETCTBHE HOMEpP BXOJa
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KOHTpOJIIEpa MPephIBAaHUI — BEKTOP MPEPHIBAHUS, TPUHUMAIONINN 3HAYCHHE B JTHAIIa-

3oHe 0—O9.

KouTposuiep nepemaer BEKTOp, COOTBETCTBYIOIIMI 3ampocy, Mpoieccopy, KOTo-
PBIf HAYMHAET MPOIeAYyPY 00CTY>KUBAHUSI IPEPHIBAHMUS.

Kaxxmomy 13 BO3MOXHBIX B CHCTEME MPEPHIBAHUM JOJIKEH COOTBETCTBOBATH T.
H. 0Opabomuuk npepvléanus— MOANPOTpaMMa, BbI3bIBa€Masi MPU BOSHUKHOBEHUHU CO-
OBITHSI KOHKPETHOTO MPEPHIBAHMUS.

MexaHu3M npepbIBaHui, peaJu30BaHHbIA B MoJenu yueOHoin DBM, noanepxu-
BACT MabUYY 6eKMOPO8 NPepbiéaHul, KOTOpasi CO3/1aeTCsA B OTNIEPATUBHON MaMSITH MO-
oenvlo onepayuonHol cucmemsl (€CIU OHA UCIOJIb3YETCS) WIH HEMOCPEACTBEHHO IOJIb-
30BaTeJIEM.

Homep cTpoku TaOauIBl COOTBETCTBYET BEKTOPY MpEpbIBAHUS, a JJIEMEHT Tao-
JIUITBI — sTYeHKa MaMsITH, B TPEX MIIAAIINAX pa3psiiax KOTOPOH pa3MeniaeTcsl HadalbHbII
aJipec MOANPOTPaMMBbI, OOCITYKUBAIOIICH MPEPhIBAHUE C ITUM BEKTOPOM.

Tabnuiia npepbIBaHUil B paccCMaTpUBAEMOM MOJIETTH KECTKO (PMKCUPOBaHA— OHA
3aHUMaeT sueiiku mamsaTu ¢ aapecamu 100—109. Takum obpazom, ajgpec 06paboTurKa
¢ BekTopoM 0 nmomkeH pacnoinaratecs B siuelike 100, ¢ Bekropom 2 — B suelike 102.
[Ipu pabote c mpepblBaHUSIMH HE PEKOMEHJyeTcs HCroJib3oBaTh sueiiku 100—109
JUTA IPYTUX LICJIEH.

[Ipouieccop HaunHaeT 0OpadOTKY MpephIBaHus (€CIU OHU pa3peIIeHbl), 3aBEPIINB
TeKyIyro komannay. [Ipu 3tom oH:
® [I0Jy4YaeT OT KOHTPOJUIepa BEKTOP MPEPhIBAHUA;

e (opMupyeT U momenaeT B BEPXYIIKY CTEKa CIOBO, Tpu Miaamux paspsaa([3:5])
KoTOoporo — Tekyiiee 3HaueHue PC (agpec Bo3BpaTa W3 IpephIBaHUs), a pa3psbl
[1:2] coxpaHSAIOT OECATUYHBIA SKBUBAJICHT IICCTHAAIATCPUIHOU ITUPHI, OIpese-
asrorielt 3HaueHue Bektopa ¢aros (I, OV, S, Z). Hanpumep, ecnu 1=1, OV =0, S
=1, Z=1,r0 B pa3pszsi [1:2] 3ammmercs uucio 1110 =1011,.

e cOpaceiBaeT B 0 ¢uiar paspenienus npepbiBanus |;

® M3BJEKAET W3 TaOJUIBI BEKTOPOB MPEPHIBAHUNA ajpec 00pabOT4YHKa, COOTBETCTBYIO-
i 00CTY’KHBAEMOMY BEKTOPY, M TioMmeniaeT ero B PC, ocyIiecTBisis TEM CaMbIM
nepexo;] Ha MOANPOTrpaMMy 00padoTUHKa MTPEPHIBAHUS.

Takum oOpa3om, BbI30B 00paOOTUMKA MPEPHIBaHMS, B OTIUYHME OT BHI30BA TMO/I-
MIPOrpaMMBbl, CBSA3aH C TOMEIIICHUEM B CTEK HE TOJIBKO aJipeca BO3BpaTa, HO M TEKYIIIETO
3Ha4YeHus BekTopa (piaros. [loaTromy mocnemHeit komaHm0i MOAIPOrpaMMbl 00paboTUH-
Ka JIOJDKHA OBITh KOMaHAa IRET, KOTOpas He TOJbKO Bo3Bpamaetr B PC Tpu mianmme
paspsaa sSUeiHKu — BEpPXYIIKHA cTeka (Kak RET), HO U BOCCTaHABIMBAET TC 3HAYCHHSI
(naroB, KOTOpbIEe OBLIM B MOMEHT NEepexo/ia Ha 00pabOTKy MpepbIBaHU.

He Bcsikoe coObITHE, KOTOPOE MOKET BhI3BaTh MPEPhIBAHNE, TIPUBOINUT K IMPEPHIBa-
HUIO TEKYIlEeH NporpaMMsl. B coctas mpoueccopa BXOAUT HPOTrPAMMHO -10CTYIIHBIN
¢nar | pazpemenus npepsiBanusd. [Ipu | = 0 mpoueccop He pearupyer Ha 3anpockl mpe-
peiBanuii. [locie copoca mporeccopa daar | Tak e cOpoIeH U BCe MpepbIBaHUS 3a-
npeteHsl. [ Toro 9To0bl pa3penmTh IpephIBaHMs, CIICAyeTe MPOrPaMME BBHITTOJTHHUTH
xomanay El (ot anri. enable interrupt).

Brimie otMedanoch, 4To Mpu nepexojie Ha o0padoTKy mpepbiBanus (iar | aBro-
MaTH4YECKU cOpachIBaeTcs, B 3TOM Clly4yae MpepBaTh OOCITY>KUBAHUE OJHOTO TPEPHIBAHUS
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IpyruM npepbiBaHueM Henb3s. [1o komanae IRET 3nauenue ¢aaroB BoccranaBimBaercs,
B T. 4. BHOBb yCTaHaBnuBaercs | = 1, cienoBareiabHO, B OCHOBHOM MpOrpamMme npepbiBa-
HUS OTISITh Pa3pelICHBI.

Ecnu tpeGyercst pa3pemiTh Ipyrue npepbiBaHus B 00padOTUHKE MpepbIBaHus, J10-
CTaTOYHO B HEM BbINMOJHUTHL KomaHAy El. Kontposnep mpepsiBanuii u mporneccop Ha
anmnapaTHOM YPOBHE OJIOKUPYIOT MOMBITKH 3aIlyCTUTh MpPEphIBAaHKUE, €CIIU €ro 00paboT-
YUK Hayaj, HO HE 3aBepIIni paboTy.

Taxkum o6pa3om, duar | paspemaer win 3anpenaeT Bce MPephIBAaHUS CHCTEMBI.
Ecimn TpeOyercss BEHIOOPOYHO pa3pemmTh HEKOTOPOE MOIMHOKECTBO MPEPHIBAHUM, UC-
MOJIB3YIOTCSl TIPOTPAMMHO-JIOCTYIHBIC (Iaru paspenieHus MpPepbhIBAaHUN HEMOCPEe/I-
CTBEHHO Ha BHEIIHUX YCTPONUCTBAX.

Kak mpaBuiio, kaxjjoe BHEITHEE YCTPOMCTBO, KOTOPOE MOKET BBI3BATh MPEPHI-
BaHHE, COJICPKUT B COCTABE CBOMX PETHCTPOB pasps ¢uiara pa3peueHus IpephIBaHUS
(cm. dopmat peructpoB CR u CTR Ha puc. 9, 13), mo ymMoyaHuI0 yCTaHOBJICHHBIH B 0.
Ecnu octaButh 3TOT ¢uiar B Hyje, TO BHEITHEMY YCTPOMCTBY 3arpeniaercs GpopmMupo-
BaTh 3aMPOC KOHTPOJUIEPY NPEPHIBAHUM.

WNuorna ObiBaeT yao0HO (Hampumep, B PEXHUME OTIAJIKHM) UMETh BO3MOXHOCTb
BBI3BaTh 00PA0OTUYUK MpPEphIBAaHUS HEMOCPEJACTBEHHO U3 Mporpammbl. Eciu ucnoms3o-
BaTh JuIs 3TUX Leiet komanay CALL, koTopast momemiaer B CTeK TOJIBKO apec BO3Bpa-
Ta, To KoMaHja IRET, pasmeniennas nociennei B 00paboTYMKE, MOKET HUCKa3UTh 3HA-
yeHus (aaros (Bce onu OymyT copomrensl B 0, T. k. komanga CALL dhopmupyeT TOIbKO
TP MIIQJIIINE pa3psaa sUEHKH BEPXYIIKH CTE€Ka, OCTaBIIsIs ocTainbHbIe pa3psaasl B 000).

[losToMy B cucremax KOMaHa MHOrUX OBM, B T. 4. U Hale MOJEIH, UMEIOTCS
koMaHabl Bei3oBa npepbiBanuii— INT n (B mameit mogenm  n € {0, 1,...,9}), rue
Nn— BekTop npepbiBanus. [Iporeccop, Beimomnuss komanay INT n, mpousBogut Te xe
JEHCTBUS, UTO U TPU 00pabOTKE MPEPHIBAHUS C BEKTOPOM N.

XapakTtepHo, 4To ¢ oMoIbio koMauabl INT N MOXHO BBI3BaTH 00pabOTUMK TIpe-
pBIBaHUS JaKe B TOM CiIy4ae, Korja diar paspenieHus npepsiBanus | coporieH.

55



1.8 IIporpaMmmHasi MoJeJib K3II-NIAMATH

K omucannoit B pa3g. 1.1 nmporpammuoit monenu yuyeonoir 9BM MoxeT ObITH
MOJKJIIOYEHA TMpOorpaMMHas Mojielb Kimi-naMsatd. KoHkpeTHas peanu3anusi KdIi-
naMsTH B OMKMCHIBAEMOM IPOrpaMMHOM MOJIETH MOKa3aHa Ha puc. 15.

Kam-namsate comepxut N siueek (B Mmogenu N moxkeT BRIOMpaAThCs U3 MHOXKE-
cTBa {4, 8, 16, 32}), kaxkaas U3 KOTOPHIX BKIIOYAET TpeXpaspsIHOE MoJie Tera (aapeca
O3Y), mectupaspsgHoe MoJie JAHHBIX U TpU 0JTHOOUTOBBIX MpU3HaKa ((ara):

Z — TIpU3HAK 3aHATOCTH SUYCHKH,

U — npu3Hak ucnosib30BaHus;

W — npu3Hak 3anucH B SSYEHKY.

Taxum o0pa3om, Kaxaas syeiika K3II-MaMATH MOKET TyOIrpoBaTh OJHY JHO0YIO
saueiiky O3V, mpuyeM oTMeUaeTcs €e 3aHATOCTh (B Hauasie paboThl MOJEIH BCE sTYCHKU
KOUI-IaMSTH ¢BOOOHBI, VZ; = 0 ), dakT 3anucu uHPpOpMaIuu B STYEHKY BO BpeMs Ipe-
ObIBaHMS €€ B KAIII-TIAMSITH, a TAaKXKe UCIOJIb30BaHHE sSTYCKH (T. €. Tr000e oOpalieHue K
Hel).

MarucrpaJjb JaHHBIX

o3y
-NaMATh MDR
K> a 7 U W
1
2 | 118 | 100236 |1 |1 |0
118
1002636
i Ti Di Zi | U |W;
Tern | JlanHbIie
MAR

MarucrTpajb aapeca

Pucynok 15 - Ctpykrypa MoA€eIn K3UI-TaMAITH

Texyiee cocTosiHUE KAUI-MAMATH OTOOpa)kaeTcsl Ha IKpaHe B OTJEIbHOM OKHE B
dbopme TabNIuUIIBl, TPUUYEM KOJIMYECTBO CTPOK COOTBETCTBYET BHIOPAHHOMY YMCITY SUEEK

56



ko1l CTosOubl TaOIMIIBI ONPEAEISIIOT CONEPKUMOE TOJIEH SIYeEK, HAIpUMEp, TaK, Kak
1oKa3aHo B Ta0. 3.

Tabnuua 3 - [Ipumep TeKyiero COCTOSHUS KAI-TIAMSITH

Tern JlanHbIe Z U W
1 012 220152 1 0 0
2 013 211003 1 1 0
3 050 000025 1 1 1
4 000 000000 0 0 0

Jlis HacTpOMKU MapamMeTpoB KAII-MaMATH MOXKHO BOCHOJIB30BAThCS JUATIOTOBBIM
okHOM K3mi-mamsite, BbI3bIBaeMbIM KOMaHAoW Bua Kim-mamsite, a 3areM HaxaTb
MIEPBYIO KHOIIKY Ha MAHEJIM MHCTPYMEHTOB OTKPBITOTO OKHA. [locne 3Tux neucTBuii mo-
ABUTCA AHaioroBoe okHO IlapamMeTpbl K3II-IAMSTH, [O3BOJISIONIEE BBIOpaTh pazmep
K3UI-TIaMSATH, CnOCOO 3anucu B Hee UH(DOPMALIUU U aleopumm 3ameujetusl TIeeK.

HamoMHuM, 4TO mpH CKBO3HOM 3amMuCU NPH K3MI-MONAJaHUU B MPOLECCOPHBIX
LUKJIaX 3aliCH OCYIIECTBISIETCA 3aliCh KaK B SUYEHKY KAUI-MIAMATH, TaK U B SUYEHKY
O3V, a npu o0paTHON 3alMCU — TOJBKO B SUEHUKY KAII-MIAMATH, IPUYEM 3Ta sS4YeiiKa
ormevaetcst outom 3amucu (Wi :=1). [lpu odncTke siueeK, OTMEUCHHBIX OUTOM 3aITv-
CH, HEOOXOUMO IEepenucaTb N3MEHEHHOE 3HAUY€HUE HOJS JaHHBIX B COOTBETCTBYIO-
uryto sueiiky O3Y.

[Ipu K31I-TTpOMaxe ClIeyeT MOMECTUTh B K3II-NIAMATH aJPECYEMYIO MPOLECCO-
poM stueiiky. Ilpu Hammuuu cBOOOJHBIX AUYEEK KAII-TIaMsITH TpeOyeMoe CIIOBO MoMella-
eTcsl B OIHY M3 HUX (B mopsiake ouepenu). Ilpu oTcyTcTBUM CBOOOAHBIX slU€EK ClIETyeT
OTBICKATh SIYEHKY KAII-NTAMATH, COAECPKUMOE KOTOPOl MOKHO YAAJIUTh, 3alMCAB HA €r0
MecTo TpeOyemble JaHHble (KomaHay). Ilonmck Takoil siueiiku OCyIecTBISETCS C UC-
MOJIb30BAHUEM AI2OPUMMA 3AMEULeHUSL CIPOK.

B Monenu peann3oBaHbl TpU Pa3iudHbIX AJITOPUTMA 3aMEIIECHUS CTPOK:

cayuatiHoe sameujeHue, pyu pean3auuyu KOTOPOTO HOMEp AYEUKHU KAII-aMsATH
BBIOMpAETCS CITydailHbIM 00pa3oM;

oyepeOb, TIPU KOTOPOH BHIOOP 3aMEIIaeMOU STYEHKU ONpeaensieTcss BpeMeHeM
npeObIBaHUS €€ B KAII-TIaMSITH;

Oum ucnonb306anusl, CIy4aHbIi BEIOOP OCYIIECTBIISIETCS TOJIBKO U3 TEX SUEEK,
KOTOpBIE UMEIOT HYJIEBOE 3HaUeHUE (iara UCIOIb30BaHUS.

HamomMuuM, 4TO OUT MCIIOIB30BAaHUS YCTaHABIMBaeTCs B 1 mipu iro60oM oOpariie-
HUM K s4YeiKe, OJJHAKO, KaK TOJbKO Bce OMTHI U; ycTaHOBSTCS B 1, BCe OHU TYT K€
cOpacbiBatorcs B 0, Tak 4TO B K3UI BCEra SYCHKU pa30OUTHI HA JIBA HETIEPECEKAIOLINXCS
MOJIMHOKECTBA 10 3HaueHuto outa U — Te, oOpalieHne K KOTOPbIM COCTOSIIOCHh OTHO-
CUTENLHO HeAaBHO (mocie nocieaHero copoca Bekropa U) umeroT 3nauenue U = 1,
uHble — co 3HaueHueM U = 0 saBisitorcs "KaHaugaTaMU Ha yaajlieHue" MpU UCIOJb30-
BaHWUHM alITOPUTMA 3aMelleHus "o6um ucnonvzosanus”.

Ecnu B mapamerpax K31I-IaMATH YCTaHOBIIEH ¢uiar "c yuemom 6uma sanucu’,
TO BCE TPHU AJITOPUTMA 3aMEIICHUS OCYIIECTBIAIOT MOUCK "KaHAuJaTa Ha yaajieHue"
MPEXJie BCEro Cpelid TeX sUeeK, MPU3HAK 3aIUCU KOTOPhIX HE YCTAaHOBJEH, a MPHU OT-
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CYTCTBUM TaKHUX A4€EK (YTO KpaliHE MaJIOBEPOSITHO) — CPEJIU BCEX SUYEEK KIII-aAMSITH.
[Ipu cusitom daare "c yuemom 6uma 3anucu’ MOUCK OCYIIECTBIISIETCS 1O BCEM STUCH-
KaM KdII-aMsTi 0e3 yuera 3HaueHust W.

Onenka 3pGHeKTUBHOCTH padOThl CUCTEMBI C KAII-MAMSTHIO ONPEACIISIeTCS] YHC-
JIOM K3II-TIONA/IaHUM 10 OTHOIICHHIO K O0IIEMY YUCITy OOpallleHUH K MaMsITH. Y UUThI-
Bas pasHUIly B aJiTOPUTMAaX 3alKCH B PEKUMaxX CKBO3HOW M oOpaTHOMU 3amucH, 3 dek-
TUBHOCTb HCIIOJB30BAaHUSA KAII-MAMSITH BBIUUCISETCS IO CIEIYIOUUM BBIPAXKECHHUSIM
(COOTBETCTBEHHO IS CKBO3HOHM M OOPaTHOMU 3aIHCH):

o Sc—S.,
o SO ) (2)
S, —S',
K= s )

rie:

K — koaddunuenT a3 pekTuBHOCTH pabOTHI KAII-TIAMSITH;
So — of1ee ynuciio oopaIieHu K MamMsTH;
Sk — 4HCIIO KAII-TIONaJaHu;

Skw — YHCIIO CKBO3HBIX 3aIMCEH MpU KAMI-TONaJaHuu (B peKUMe CKBO3HOU
3aMmcu);

S'kw — 4MCII0 0OpaTHHIX 3anuceil (B pexiuMe 0OpaTHOM 3aMmicH).
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[Ipunoxenue 5
IIpaBuia
0()opMJIeHUSI TEKCTOBBIX JIOKYMEHTOB

Pedepatsl, BoiyckHas KBaM(PUKAIMOHHAS paboTa U JPYrue TEKCTOBBIC JTOKY-
MEHTHI BBITTOJHSIOTCS Ha OTJEIBHBIX JHCcTax Oymaru ¢opmara A4 (210x297mm) ¢ mo-
MOIIBIO TeKCTOBOTO peaakTopa MicrosoftWord.

Ha crpanunax ocraBisitoTcst moJig: cieBa — 25 MM, crpaBa — 15 MM, cBepXy U
cam3y — 20 mMm. Ucnonp3oBath mpudt TimesNewRoman; pasmep mpudra — 14; mex-
CTpOYHOE paccTosiHue — 1,5, BeIpaBHUBaHUE 10 mupuHe. A63aiHbiil otctyn — 1,25 cm.

B Hauane pedepara mpuBOIUTCA €ro OrjaBieHUE, KOTOPOE TOJDKHO BKJIIOYATh
BCE pa3zelibl U MOoJpa3eibl padOThl C YKa3aHUEM CTPAHUIl Hayaja KakJI0ro paszelia u
noApaszena (Ipuiox. 2).

Bce pasnensl u onpasaensl pedeparta JOKHBI UMETh 3ar0JIOBKH M 0053aTEJIbHO
HYMEPYIOTCSL.

3aroJoBKM pa3liesioB U MOAPA3IEIOB CIEAYET 3alUChIBATh C KPACHON CTPOKHU C

MPOMHUCHON OYKBBI, HE MOAUYEPKHUBAsi, HAITPUMED:

1 Ananu3 cymecTBYIOMMX PelIeHH 110 3aIaHHOM IPeIMeTHOI 00J1acTH

[TepeHockl cOB B 3arojioBKE HE JOMYCKAKOTCS. B KOHIE 3arojoBka TOYKAa HE
cTaBUTCs. ECM 3aroloBOK COCTOUT U3 ABYX MPEIJIOKEHUM, UX PA3ACIAIOT TOYKOM.

OTcTyn MEXy 3aroJIOBKOM M TEKCTOM JOJDKHO OBITH 15 MT, a MEXIy 3arojoB-
KaMu pazjena u nojapasjena — 8 nr. (npasas kHonka muiuiu —mento Abozay— Humep-
ean Ilocne — 15 nm)

Kaxxapiil pa3aen HaunMHAEeTCS C HOBOM CTPAHUIIBI.

Paznensl 10KHBI UMETh MOPSIKOBBIE HOMEpa, 0003HAYEHHbIE apaObCKUMH 1 (-
pamMu, B Tipejienax Bceil paboThl, mocie udpbl HE craButcs Touka, a Texct HaunHa-

€TCsl C 3arJIaBHOU OYKBBI.
IToapa3aesnbl JOJKHBI UMETh HyMEPALMIO B Mpeaenax Kaxaoro paszaena. Homep
nojpaszesia COCTOMT M3 HOMEPOB pasfelia U IOApa3jena, pa3ldesIeHHbIX TOYKOH,

Harpumep: 1.2; 1.3 u T.1. Hymepauus nyHKTOB J0JKHA ObITh B Ipeienax nojpasena.
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Homep myHKTa IOMKEH COCTOSITh U3 HOMEPOB pasjelia, mojapasjena U MyHKTa, pas3je-

JIEHHBIX TOYKamu, Hanpumep: 1.2.1 u T.1., Harpumep:

1 AHaiu3 cymecTBYIOUIMX PelIeHuid o 32 1aHHOI NpeMeTHOI 06J1acTH

HexoTopriit BBOHBIN TeKCT (2 uiu 2 ab3ara)

1.1 IlpyHUMN KeficTBUSI U CTPYKTYPHAasi cXeMa CylIeCTBYOLIeil CHCTeMbI
HexkoTopsiit BBOJIHBIN TEKCT

1.1.1 IlpuHuMn AelCTBUA CYyLIECTBYIOIIEH CHCTEMbI

TekcT 0 mpuHIMIE NEUCTBHS CYIECTBYIOIIEN CUCTEMBI

1.1.2 CrpyKTypHas cXeMa CylIeCTBYIOLIEH CUCTEMbI

TekcT 0 CTPYKTYpHOH CXeMe CylIeCTBYHOIIEeH cuctemsl. [locine Homepa myHKTa
JI0 KOHIIA CTPAaHUIIBI JOJDKHO OBITh HE MeHee 3-X CTPOK. B MpOTHBHOM cilydae IMyHKT
HAJI0 IEPEHOCHUTH Ha CIAEAYIONIYIO0 CTPAHULLY.

Crpanuibl paboThl HyMepYIOTCs apaOCKUMHU LU(pamMu, HAUMHASI CO BTOPO.

TekcT 1omKeH ObITh KPATKUM, YETKUM M HE JIOMYCKATh Pa3JIMYHBIX TOJIKOBAHUU.
B Tekcre He TOMYCKaIOTCs COKpAIIEHHUs CII0B, KpOME OOLIETPUHSTHIX.

Ilepeuncienue HekoTOpO MHpoOpManun odopmiisieTcsi CJeIyOmuM o0pa-
30M:

K mapamerpam HenpepbIBHOTO npeoOpa3oBaHus ClIEAyeT OTHECTH:

1) BBIOOp 3HAYEHUH MacmTaOHOro KO3(PQHUIMEHTa &, M0 KOTOPOMY MPOU3BO-

JUTCS Pa3JI0KEHUE;

2) 1ar u3MEHEHHs MacTabHOro KO3 PHIIMEHTa,;

3) BBIOOP KO3 GHUITHEHTa 0OPATHOTO MPEOOPA3OBAHHMS.

Eciu mocsie HomMepa CTaBHUTCS TOYKA, TOrJa HYMEPOBAHHBIN CIHMCOK
oopmIsieTcs CJIeAyOIIM 00pa3oM:

CornacHo [24] B OCHOBE AMArHOCTUKH OOOpPYAOBaHMS MO MapaMeTpaM MeXaHU-
YeCKUX KoJieOaHUM JIexKaT 1Ba YTBEPKACHUS:

1. Bce paboTaroiiee 000py10BaHUE BUOPHUPYET, YTO CBS3aHO C HETOY-
HOCTBIO M3TOTOBIICHUIO, COOPKH, MOHTAXa;
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2. BubparmoHHble TpoIECcChl Bpalaronierocsi 000pya0BaHusl HECYT B
cebe moyHyr0 HHQPOPMAIIUIO O XapakTepe nedexTa, ero JOKaaIu3aluu U CTe-
NIEHU Pa3BUTHS.

B Ttekcte pedepara JJOJDKHBI IIPUCYTCTBOBATD cchuiku Ha MCTOYHUKH,
NpUBEACHHBIE B criMcke auTeparypsl. [locine ynoMuHaHUs UCTOYHUKA, B KBAJpPATHBIX
CKOOKax MpPOCTaBIISIOT HOMEP, MO KOTOPHIM 3TOT UCTOYHUK 3HAYUTCS B criucke[25].

Tabnuipl, UCob3yeMble B padoTe (32 MCKIIOYEHUEM TaOJIUIl MPUIIOKEHUS),
MOMEIIAIOTCS B COOTBETCTBUU C JIOTUKOM M3JIOKEHUS U HYMEPYIOTCS apaOCKUMHU LU -
pamu B Iipejiesiax Kaxa0u IJ1aBbl.

ITo nenTpy ctpoku 0e3 oTcTyna ad3ara NUIIETC:

Tabmuua 1 — HazBanue taOmuinl

3aroyioBku rpad M CTPOK TaOJIMIIBI HAUUHAIOTCS C MPOIMUCHBIX OYKB, 3arOJIOBKH
noarpad — co cTpouyHbIX. BricoTa cTpok B TaOIUIE TOJKHA OBITH HE MEHEE 8 MM (CM.
Obpasey opopmienus mabauywl).

Nnmoctpanyi MOTYT OBITh PAaclOJIOKEHBI KaK M0 TEKCTY, TaK U B MPUIIOKEHUU.
Ux crnexyer HymepoBaTh apabCKuMu mu(ppaMu CKBO3HOW HyMepalueu, 3a HCKITI0YCHU-
€M WUIFOCTPALUN MPUII0KEHUH. MOKHO MCIIOJIB30BaTh CKBO3HYIO HYMEPALMIO PUCYH-
KOB 110 BceMy TekcTy pedepara (Pucynok 1, Pucynok 2 u 1.1.). Jlomyckaercs HyMmepo-
BaTh WUIIOCTpAlMU B Mpeaenax pasnaena, Hanpumep: «Pucynok 1.1». Mmmoctpanuun
JIOJKHBI UMETh HAaUMEHOBAHKE, KOTOPOE JOJHKHO pacnojararbes nog HuMm (cm. Obpa-
3ey ogopmnenuss pucynkog). PUCYHOK OJKEH pacnojiaratbCs HUXKE TEKCTa JOKYMEH-
Ta, r1e nepBbii pa3 ynomuHaercs o Hem. HE JIOITYCKAETCS, utoObl miutrocTparus
Y TIOJINKCH K HEH pacroiarajuchk Ha pa3HbIX CTpAHMIIAX!

Ha xaxnyio Tabnuily U pUCYHOK JOJDKHA OBITh CChUIKA B TEKCTE C aHAIM30M
MPUBOJMMBIX JaHHBIX.

@opMyIibl, COAEpKAIIUECS B TEKCTE, BBIMOJHSIOTCS C MOMOIIBIO PeaaKTopa
dopmya!!! @opmynbl pacnonaratoTcsi Ha OTACNIbHBIX CTPOKAX B Hayaje CTPOKU C OT-
CTYIIOM M UMEIOT HyMepauuio B npeaenax pasaena. Homep ¢hopmysbsl cOCTOUT U3 HO-
MEpOB pasjena u HoMepa popMyIibl, 3aKIFOYEHHBIX B KpyTJible ckoOku. Homep popmy-

JIBI TIOMENIaeTcs B KoHIe cTpoku. [loa dopmynoi npuBoautces pacimdppoBKa CUMBO-
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JIOB ¥ YMCIIOBBIX KO3 (ULIMEHTOB, €ClIi OHU HE OBLTN MOsICHEHBI paHee B Tekcte. [lep-
Basi CTpOKa paciii(poBKY HAYUHACTCS CIOBOM «Te» 0e3 JBOeTOUHs mociie Hero. Bri-
IIe ¥ HIKE KaKI0H (OopMYyJIbl T0JDKEH OBITh MHTEPBAJl HE MeHee 6 IT.

[Tpumep: 3nas korhPULIMEHT TeMIepaTypHOU HECTAOUIBHOCTH, MOXHO HANTH
BEJIMUMHY MPUPALIEHHUS KOJIEKTOPHOTO TOKa Al Mpy M3MEHEHUH TeMIiepaTyphl B 3a-

JTaHHOM HHTepBaieAT 1o hopmyiie:

AT +(I6+IK0)Atha , (1.2)

Ra + R6 21>

Rl.RZ

e R =R TR
1 2

, €=-2,5MB/rpan.

I'AE nuwemcsa ¢ nauana cmpoxku 6e3 omcmyna!!!

CcbhulKM Ha pa3zessl, TOApa3Aeibl, MyHKTbI, (POPMYJIIbl, TAOJUIbI, PUCYHKHU Clle-
JyeT yKa3blBaTh UX MOPSAKOBBIM HOMEPOM, HAIIPUMED: «B paszjeie 1», «B moapasaene
1.2», «o popmyiie (1.2)», «o nanHbM Tabauuel 1.2», «Ha pucynke 1.1».

TexcT, TaOMUIBI, WUTIOCTPALIMU BCIIOMOTATEIBHOTO MaTepHalla peKOMEHAYeTCs
opopMIsTh B npuioxeHusx. [Ipunoxkenune oQopMISIIOT Kak MPOJOIKEHHE MOSICHU-
TEJIbHOM 3alCKH, PACIIOIATAIOT HA OTACJIBHBIX CTPAHHUIAX U MIOMEIIAOT MOCIE CIUCKA
muteparypsl. Kaxoe npuiokeHue cielyeT HauMHaTh C HOBOW CTPaHULBI C YKa3aHUEM
HaBepxy crnpasa cioBa «lIpunoxenuey», mocie KOTOporo cieayer Homep (apadckumu
wi pumMckumu 1udpamu). Ecinm B paboTe MCMoONb3yeTcsl TOJIBKO OJHO MPHUIIOKEHUE,
OHO 0003HauaeTcst 6€3 Homepa.

[IpunoxeHnue JOKHO MMETh 3arojIOBOK, KOTOPBIM 3aMHMCHIBAIOT CUMMETPUYHO
TEKCTY C MPOMHUCHON OYKBBI OT/ACIBHON CTPOKON. Bece mpuioskeHus JOJKHBI OBITH TIe-
PEUHCIICHBI B COJIEpKAaHUU JIOKYMEHTa ¢ YKa3aHUEeM MX HOMEpPOB U 3arojioBKOB. B Tek-
CT€ TMOSICHUTENIbHOM 3aliCKU Ha BCE MPUIOKEHHS JIOJDKHBI OBITh JaHbl CCBLUIKH,
HaIMpUMeEDP: «B MPUIOKEHUU 1», «(TpunoxeHuu 4)».

HymMmepanus ctpaHull mpuioKeHUN Ipo10JbKaeT O0ITyr0 HyMepalu padoThl.
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B memom »Tm maTtepuanbl TODKHBI HATJIAIHO OTpa)XaTh OOBEKTa OCOOCHHOCTH
vccienoBanus, nenu u 3agaun BKP, pe3ynbraTel npoBEeEHHOTO HAYYHOTO MCCIIEI0BA-

HHA.
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Ogopmnenue ocnasnenus pepepama

Obpaszey
OrnaBiieHue
BBEIEHUC. . .. eeitit et 3
1 AHanu3 CylecTBYIOIMX PEMICHUH 110 3aJaHHOM MPEIMETHON 00MACTH. . ......
L L
L
P
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Obpasey oghopmnenus mamepuaia 8 hopme maoauyvl

Tabnuua 1.1 — Paboune napameTpbl pOTOPHBIX MaIlTUH

HaunmenoBanue 060py-
JIOBaHUS

Paboune mapamerpsl

[TapoBas TypOuna

TeMnepaTypa, JaBJICHUEC, BbIXOAHAad MOIIHOCTDb, 4aCTOTA BpalllCHUA, pacXo/J Macja, J1aBJjic-
HUEC Macjia, IpONU3BOJAUTCIILHOCTD, prTHHII/Iﬁ MOMCHT

I'azoBas TypOuHa

TeMnepaTypa, JAaBJICHUEC, paCcXo/J TOIUIMBA, JaBJICHUEC Maciia, pacxod Macia, 4aCcToTa Bpa-
IICHWA, TPOU3BOAUTCIILHOCTD

Hacoc Temmnepatypa, naBieHue, 4acTOTa BpallleHHsl, IPOU3BOJUTEIBHOCTD, BXOIHAs MOILIHOCTb,
JIABJICHUE Macila, pacxoj Macia

Kommpeccop Temneparypa, 1aBleHUE, OTHOLIEHUE JaBICHUM, BXOHASI MOLUIHOCTb, KPYTAIINI MOMEHT,
JacTOTa BPAIICHHS, TPOU3BOAUTEILHOCTh

DneKTporeHepaTop Temnepatypa, naBieHHE, JTEKTPUUCCKUN TOK, HANIPSHKEHUE, COIPOTHBIICHNE, BXOIHAS

MOIIOTHOCTB, BBIXOaHasA MOIITHOCTD, prTﬂH.[I/Iﬁ MOMCHT, 4aCTOTa BpallICHUA
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Obpasey ogopmaenus mamepuaia 8 hopme pucyHKos8 u epaguros

[Tpu yBenmdyeHnn BXoAHOTO HampsikeHUsT AUy, yBeTUYCHUE HANPSOHKEHUS CTaOu-
JUTpOHA (HArpy3KW) MOJy4yaeTcss HeOONbIIUM. JTO OOYCJIOBJIEHO TE€M, YTO MpU He-
OOJIBIIIOM YBEIMYEHUH HAIPSKEHUSI CTAOUIUTPOHA TIPOUCXOIUT 3HAYUTEIHHOE YBEIU-
yeHue Toka ctabmnutpoHa (cM. AUy u Al Ha puc. 1), B pe3yapTare 4ero mpoucxXouT
3HAUYUTEJILHOE YBEJIMYCHUE HAINpPSKEHUs Ha OamacTHOM comnpoTtuBiieHnu Ugrs (mpu-
MepHO paBHOE yBeIMYCHHUIO AUi ). AHAJOTHUYHO TPOUCXOIUT W TIPU yMCHBIICHHUH

BXOJHOI'O HAIIPSI?KCHUA.

UBX ]
AU, = = »h
‘:AUR6+AU}L UR6 L UCT: UH o
Lol Vl‘ -
— |<—AUH
i | » U
- I
| CT min
|
Ix~—————— — — _
|
| Al
| cT
cMmenteHasie BAX _—— A — — — — L _
pesucTopa R
- - - — —— 1
CT max

Pucynoxk 1 — BoapTamnepHas XxapakTepucTuKa CTaOUIUTPOHA
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