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JlaboparopHast padota Ne 1

Pa3pa60TKa CIINCOYHBIX pacnncaﬂnﬁ A MYJBTHIIPOUHECCOPHBIX
ACTEPMHUHHUPOBAHHDBIX BBIYUCIUTE/IbHBIX CUCTEM KECTKOI'0
P€aJbHOI0 BpEMECHHU

[{ens paGoThl - MpUOOPETEHNE MPAKTUUECKUX HABBIKOB MCIIOJIb30BAHMS
ABPUCTUYECKOTO METOA COCTABJIEHUSI CIIUCOYHBIX PACIIMCAHUM JJIsI MYJIbTH-
IIPOLIECCOPHBIX JIETEPMUHUPOBAHHBIX BBIUYMCIUTEIBHBIX CUCTEM KECTKOIO pe-
aJIbHOTO BPEMEHU.

Memoouueckue ykazanus.
1 Kparkoe Teoperuyeckoe BBeeHHE

Hmeercs ofHOpOIHAS MYJIBTUIIPOLIECCOPHAS BRIYMCIUTENbHAS CUCTEMA
(BC), cocrosias u3 m UIEHTUYHBIX MPOLIECCOPOB (1 > 2) U npeHa3HAYCHHAs
JUIst (PYHKIIMOHMPOBAHUS B pE€aIbHOM BPEMEHH.

Brruucnenus, mpoBoANMBIC B p€aTbHOM BPEMEHH, MPECTABISAIOT COO0M
COBOKYITHOCTb B3aUMOCBSI3aHHBIX pa0oT A; (i=1,...,n), KOTOPbIC JOJKHBI ObITh

BBITIOJIHEHBI Ha TIpoueccopax BC.

OTHoIIEeHUS PEIIECTBOBAHUS I COBOKYITHOCTH padOoT 3a/1at0TCs B
dbopme alUKINYECKOTO CBI3HOTO OPUEHTUPOBAHHOTO Tpada, i-M (i=1,...,n) Bep-
[IMHAM KOTOPOTO COOTBETCTBYIOT paboThl A;j (i=1,...,n).

JIns ka0 i-i paboTHI M3BECTHO 1IETIOYHMCIICHHOE 3HaYCHUE BPEMEHH €¢
BBINIOJIHEHUA ¢ (i=1,...,n). Bepuunsl rpada sBIsIOTCS B3BEIICHHBIMU, BEC i-
Ol BEpIIUHBI - 3TO ¢t} (i=1,...,n).

TpeOyeTtcs pacnpenenutsh paboThl U3 33JaHHONW COBOKYITHOCTH C Y4ETOM
UX OTHOLLIEHHUN MpelecTBoBaHus 1o mnpoueccopam BC, T.e. cocTaBuTh 1715 Hee
pacrnmcaHue - TUIaH BBIOJIHEHUS padoT 1mo kakaomy mporeccopy BC. s BC
peaIbHOrO BpEMEHU MUHUMU3UPYEMOU BEJIMYMHON MPU COCTABJICHUU pPaciuca-
HUS SIBJISIETCA JIJTMHA PACIIUCAHUS w, T.€. oO1iee Bpemsi BoinoaHeHus BC Beel
COBOKYITHOCTHU PadoT.

B ocHOBe 3BpUCTHYECKOTO METOa COCTABJICHHUS CITMCOYHBIX PACITUCAHUM
NEXNT CIUCOK L=(Aj, Aj, ... A, ), ik €{l,2,..,n}, k=1,.. n. PaboTel B ciiu-
CKE€ YIOPAIOYEHBI CJIEBA HAMPABO 10 YOBIBAHUIO (HE BO3PACTAHUIO) HEKOTOPOTO
3a/IaHHOTO IIPUOPUTETA.

ITomMumo cnmcka L [ yKa3aHHOTO 3BPUCTUYECKOTO METO/A B KAUE€CTBE
UCXOTHON MH(POPMAIIMK UCTIONB3YIOTCS CIEAYIOIINE IaHHbIE:



l. Marpuua cmexunoctu B = || bjj || , i,j=1,...,n, 3apa0mas CTpykTypy
rpada COBOKYITHOCTH pabOT; # - YHUCIIO BEpIIUH rpada.
DNeMEeHThI MaTPHUIIbI OTIPEIEIISIFOTCS CISAYIOIUM 00pa3oM:

1, ecnmu I'(1) = {j}, T.e. U3 1-0i1 BEPIIUHBI €CTh
bjj ={ HETOCPEICTBEHHBIN NEPEXO/] B j-yIO BEPLIMHY;
0 - B IpOTUBHOM cClTy4ae.
2. Bexrop Bpemen 7' = || ¢
3HAYECHUSI BpEMEH BBINOJIHEHUS pabot 4; (i=1,...,n) Ha npoueccopax BC.
Kpome Toro, 3BpUCTHYECKHIA METO] UCTIONB3YET MAaTPHUILy TOCTHKHMOCTH
C=llcijll,ij=1,..,n, SBIAIONYIOCS MPOM3BOJHON MATPULIEH OT MATPHUILIBI

i=1,...,n, 3aJa10INH 1ICJIOYNCIICHHBIC

CMEKHOCTH.
DneMEeHThI MaTPHUIIBI TOCTUKUMOCTH OTMPEACIIIOTCS CIeIyonuM o0pa-
30M:

1, ecmn TK(G) = {1, ke {1,2,...n-1}, T.e. 13
cij = 1 —0#1 BEpLIMHBI €CTh ITyTh B j-YIO BEPILUHY ;
0 - B IPOTUBHOM CiIy4ae.

Pe3ynbraTom cocTaBlIEHHs paCIIMCaHUS SBIISIFOTCS BPEMEHHBIE THarpam-
MbI ['anTa 11 kaxkoro npoueccopa BC peanbHOro BpeMeHu, KOTOpPBIE OTO-
OpakaroT Ha BpEMEHHON OCH MOPSI0K BBIIOJIHEHUSI COOTBETCTBYIOIIUX padoOT U
IIPOCTOEB IIPOLIECCOPOB U ONPEIEIIAIOT JJIMHY PACIIUCAHUS .

CyTb 3BpUCTUYECKOr0 METOJIa COCTABJICHHS CIIMCOYHBIX PAaCIIMCaHUM IS
BC peanbHOro BpeMEHH 3aKIH0YAETCs B CIEAYIOLIEM.

B HyJs1eBOM MOMEHT BpEMEHM CIIUCOK L MPOCMATPUBAETCS CJIEBa HAIIPABO
B ITIOMCKAaX OTKPBITHIX paboT, T.€. paboT, TOTOBBIX K BBITOJIHEHHIO. COOTBETCT-
BYIOIIHMI CTOJIOEI] MAaTPHUIIBI JOCTHXKUMOCTH B 3TOM CITy4ae SIBJISICTCS HYJIEBBIM.

[lepBas HaliieHHAass OTKPBITAsi padOTa Ha3HAYAETCS JIJISl BBINIOJHEHUs 0e3
IpepbIBaHUI HA IEPBBIN MPOLECCOP, U MO 3aBEPILICHUH €€ BBIITOJIHEHUS OOHYJIA-
€TCS1 COOTBETCTBYIOIIAsA CTPOKA MATPHULIBI JOCTHKUMOCTH.

BooOuie, B ka1l LIET0YUCIEHHBI MOMEHT BPEMEHH, €CIIM UMEETCS
cBOOO/IHBIN OT BBINOJIHEHUS PaOOTHI IPOLECCOP, CIIUCOK L IpocMaTpuBaeTcs
cHoBa. Eciin HET HU 0/1HOH pabOThl, TOTOBOM K BBIIIOJHEHUIO, TO IPOLIECCOP
npocTauBaeT. Eciu e ecTh HeCKOJIBKO CBOOOIHBIX OT BBIIOJIHEHUS PadOT Mpo-
LIECCOPOB, TO MepBas HailleHHast OTKpbITast paboTa Ha3HAYaETCs Ha MPOLIECCOp
MEHBIIUM HOMEPOM.

Pacniucanusi, momy4eHHbIE TAKUM CTIOCOO0OM, Ha3bIBAIOTCS CIIMCOYHBIMH
pPaCIMCaHMSIMU.



2 IIpumep

Paccmotpum ciyuait qoist m=2, n=6. ['pad 1151 COBOKYITHOCTU pabOT
npeacTasieH Ha puc. 1.1

Q—G ()
®

Puc. 1.1

Marpuna cMexXHOCTH B, MaTpulia 10CTHXKUMOCTH C, BEKTOp BpeMeH T 1
CIIMCOK L UMEIOT CIEAYIOIIUN BU:
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Cnuco4dHoe pacnucaHue, COCTaBJIEHHOE B COOTBETCTBUHU C ONIMCAHHBIM
BBIIIE IBPUCTUYECKUM METOJOM, PEICTABIEHO B BUJI€ BPEMEHHBIX IHArpaMM
['anTa Ha puc. 1.2. JiinHa MOIy4EeHHOTO pacnucanus o=14.

j2) ] ] ] 3 3 3 3 ] ] | | ] ] ]

1 2 3 4 5 6 7 8 9 10 11 12 13 14

CAMHUIBI BPCMCHHU

P1, P2 - nmpoueccopsr;
B - [IpOCTOM IIpoLeccopa.
Puc. 1.2

3 3aganune

Pa3paboTaTh Ha 3aJaHHOM SI3bIKE IIPOrPAMMY IMOCTPOEHHUS CIIUCOYHOTO
pacnincanus st BC pealbHOro BpeMEHU B COOTBETCTBUM C BBIIAHHBIM IIPETIO-
JaBaTeJIeM BapUaHTOM 3a/IaHMs U IPOM3BECTH TECTUPOBAHUE pa3pabOTaHHOMN
IIPOIPAMMBI.

HcxoaHbIMU JaHHBIMU JUISL IPOTPAMMBI SBJISAIOTCS YUCIIO IPOLIECCOPOB 1,
yucio padoT #, MaTpHIAa CMEXKHOCTU B U BEKTOp BpeMeH 1, pe3yibTaTamHu -
BpeMeHHbIe nuarpammel ['anTa s kaxaoro npoueccopa BC n juymmna nomy-
YEHHOT'O CIIMCOYHOI'O PACIHUCAHUSA @.



JIJ1st KOHTPOJISE CNEAYET NPEAYCMOTPETh BBIBOI C(HOPMUPOBAHHBIX MPO-
rpaMMOM MaTpuLbl AOCTHKUMOCTH C U crivcka L.

4 Conep:xanme oT4yera

1. 3agaHue U €ro UCXOaHbIC JaHHEIE.

2. I'pad nst coBokymHOCTH PaboOT.

3. Marpuua noctuxumoctu C.

4. Crucok L ¢ ykazaHueM i KaX10M ero paboThl 3HAYCHHM 3a1aH-
HOTO IPUOPHUTETA.

3. YKpynHEeHHasi cxema IMpOrpaMMBL.

6. Cnrco4yHoe pacnucaHue, IOCTPOEHHOE BPYUYHYIO 110 BAPUAHTY 3a-
naHus (TeCT).

7. TekcT nporpamMmmel.

8. Pe3ynbTaThl BRINOIHEHUS (TECTUPOBAHUSA) IPOTPAMMBI.

0. BriBosibl 110 1abopaTopHoOit padoTe.

5 BapuaHTsl 3a1aHuil

BapuanTsl 3aganuii npeacrasieHst B Tadm. 1.1.

Ta6muma 1.1.
BexkTop
Ne Matpuua cmexnoctu B BpeMEH
Ba | M|n T Ipuopurer st
pu j i | Tj|cnucka L
aH 1 11/2[3]4]5|6| 78910 11|12
Ta
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[Tpuopuret ansa popmupoBanus cnucka L umeer ciemyromuii BUI;
[lepBeiit npuoputer / Bropoii npuopurer. Ilpennodyrenue otaaeTcst BEpIIMHE-

1.
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paboTe Mo nepBoMy MPUOPUTETY, & MPU HATUUUU HECKOIBKUX BEPIIMH-PAOOT C
OJIMHAKOBBIM 3HAYEHUEM MEPBOrO MPUOPUTETA - T1I0 BTOPOMY MPUOPUTETY; B
CJIy4ae OJIMHAKOBBIX 3HAYEHUI BTOPOTO MPUOPUTETA MPEATIOYTCHUE OTAACTCS
BEpIINHE-PA00TE C MEHBIIUM HOMEPOM.

2. CBS3HOCTB Ha TIIYOUHY | - 3TO KOJIMYECTBO HEMOCPECTBEHHBIX Ipe-
€MHUKOB JJAaHHOM BEpIIMHBI B Tpade.

3. Kputudeckuii myTh - 3TO MyTh HAUOOJBIIEH JJIMHBI IO KOJTUYECTBY
BEPIIINH, €T0 COCTABIISAIONINX, WJIM [0 CYMME BPEMEH BBIOTHEHUS paboT AJis
BEPILNH, €I0 COCTaBIAIOIIHUX.

12



JlabopaTtopHasi paGoTa Ne 2

Pa3paboTka npuk/jIagHOro NnporpaMMHOro odecrnev4eHnsi MUKPOIpPO-
LECCOPHBIX CHCTEM KeCTKOI0 peajibHOr0 BpeMeHH Ha 0a3e OJHOKPHUCTAJIb-
HBIX MUKPOKOHTPOJLJIEPOB.

[{ens pa®oThI - TPUOOPETEHHE MPAKTHUECKIUX HABBIKOB Pa3pabOTKH MPH-
KJIQJHBIX TTPOTPAMM Ha sI3bIKe acceMOsepa Jisi MUKPOTIPOIIECCOPHBIX CUCTEM

yhnpaBiieHusi 00beKTOM Ha 6a3e mukpokoHTposuiepa KM1816BE48 ¢ ucnomns3o-
BaHHUEM KPOCC-CUCTEMBI pa3pabOTKH.

Memoouueckue ykazanus

1 Kparkoe TeopeTruyeckoe BBeAeHHE

1.1 O60011eHHast CTPYKTYpa MUKPOIPOIIECCOPHON CUCTEMBI YITpaBICHUS
He3aBucuMo oT KOHKpETHOrO 00bEKTa YIpaBICHUS U CIIEKTpa 3aa4, pe-
[IaeMbIX aBTOMATU3UPOBAHHON MUKPOIPOILIECCOPHON CUCTEMOM, CTPYKTYypa

ATOM CUCTEMBI OYJIET BHITIISAETh MPUMEPHO OJIMHAKOBO, KaK TTOKA3aHO Ha PHC.
2.1.

Mukpokoutponicp

YipaRi- /\

_ nd:uljl.:.fl Ocretonm-
CUTH b TENLHLIC

X,ﬂ”? CHTHTRI

Talimepbl j
Doaarn
v
[Tpeobpaszora- T [peobpasona-
HiE (hopMbI Hue (poprbl
CHIHOT CHIHILTO
J- T
HMenoauu-
TeAbHDIEC Hatanku
BO3ICHCTENS
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Puc. 2.1

Pabora nanHOM cHCTEMBI MOXKET OBITH OTMCaHa CIASAYIONTAM 00pPa3oM.
MUKpOKOHTpOJUIEP, TPEACTABIIAIOIIMN CO00M (PaKTUYECKH OAHOKPHUCTAIBHYIO
MUKpOOBM, peannsyeT B COOTBETCTBUM C TEKYLIUM COCTOSSHUEM CUCTEMBI 3a-
JIO’KEHHBIN B HETO aITOPUTM YIIpaBieHUs. AHAIN3 TEKYIIErO COCTOSIHUS CUCTE-
MBI BBITTOJTHSAETCS C TOMOLIBIO OCBEIOMUTENIBHBIX CUTHAJIOB, MOCTYNAIOLIUX C
naTuukoB. Tak Kak mpupoaa ynpasisieMoro npouecca MOXXeT ObITh pa3InuHOM,
BUJ U (OpMa CUTHAJIOB, POPMUPYEMBIX TaTYUKAMHU, TAKKE MPOU3BOJIbHA. [1o-
ATOMY MOXET MOoTpeOoBaThCs MPeoOpa3oBaHUE UCXOJHOTO CUTHAJA B LIU(PO-
By10 (hopmy 115t BBoga B OBM. IIpeobpa3oBaHne MOKET OBITH BBHITTOJIHEHO C
MOMOIIIBIO aHAIOTO-IIM(POBBIX NpeodpazoBareneii (ALIIT) cooTBeTcTBYIOMIEH
Pa3psAIHOCTH U cXeM (POPMHUPOBAHUS CUTHAJIOB, KOTOPBIE JOTIOJHUTEIHHO BbI-
MOJIHAIOT QYHKIIMU TATbBAHUYECKOUN pa3Bs3Kku. OCBETOMUTENbHBIC CUTHAIBI
MOTYT TaKe y4aCTBOBATh B (JOPMUPOBAHUU CIIEIUATHHBIX TPU3HAKOB - (hiia-
rOB, HEOOXOUMBIX MUKPOKOHTPOJUIEPY I MIPUHATHS aJIbTEPHATHUBHBIX pellie-
HU.

ANTOpUTM yIIpaBieHUs peain3yeTcsi MUKPOKOHTPOJIEPOM ITyTEM OKa3a-
HUS UCIIOJIHUTEIIbHBIX BO3/IEMCTBUI Ha YIIPaBIsieMblil OOBEKT YEpE3 MOCPEACTBO
YOPABJISIIONIMX cUrHanoB. Kak OblI0 OTMEUYEHO BBILIE, AJIs1 COTJIACOBAHUS CHUT-
HaJIOB pa3InyHON POpPMBI MOKET NOTPeOOBATHCS TpeoOpa3oBaHue, KOTOPOe
OOBIYHO peaU3yeTCs C MOMOIIBIO U PO-aHATIOTOBBIX MPeodpazoBarTene
(LLAIT) cooTBeTcTBYIOIIEH pa3psIHOCTU U (POPMUPOBATEINICH CUTHAJIOB.

Taitmepsl B cucTeMe MOTYT OBbITh KaK BCTPOCHHBIMU B MUKPOKOHTPOJLIED,
TaK U BHEIIHUMH, U HEOOXOAUMBI JUIsl (POPMUPOBAHUS U TTOJIEPKAHUS BPEMEH-
HBIX HHTEPBAJIOB U COOTHOLIECHUH B aITOPUTME YIIpaBICHUSI.

Crnennduka CTpyKTypbl MPOSKTUPYEMON CUCTEMBI TIPOSBIIIECTCS TIPH Jie-
TaJIN3allid MIPOEKTA, CBA3aHHOW C BHIOOPOM MPUHIIUIIOB B3aUMOJACHCTBUS C
00BbeKTaMu, CBOMCTBAMH OOBEKTOB YIPABICHUS U DJIEMEHTHOM 0a301i.

Ecnu 00bexT ynpaBiieHHs OAMH, TO BOIPOC B3aUMOJIEUCTBHS C 00BEKTOM
CBOJUTCA K BbIOOpY THUIIa UHTEepPeiica, 00ecTIeYMBaIONIETr0 MOJKIIOYEHUE MUK-
POKOHTPOJIIIEPA C LIEJIbIO IPUEMA OCBEIOMUTENBHBIX U BbIIaYW YIPABIISIOIINX
CUTHAJIOB JUIsl pean3allii ajJropuTMa yrnpaBieHus ¢ HEOOXOAUMOU TOYHOCTHIO
U OBICTPOJICHCTBUEM.

Ecnu 00beKTOB yIpaBieHUs: HECKOJIbKO, TO IOMUMO YKa3aHHOT'O BBIIIIE
BOIIPOCa HEOOXOAMMO BHIOPATh MATUCTPAIBHYIO WM PaAUATIbHYIO KOHPUTypa-
IIAI0 CUCTEMBI yIIpaBJIEHHUs, KaK IMOKa3aHo Ha puc. 2.2a u puc. 2.20.
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CpoiicTBa 1 Qu3uveckas mpupoa 0OHEKTOB YIIPABICHUS ONPEACISIOT
BBIOOD TpeoOpazoBaTeneid nHPpopMaIuu, UX TOYHOCTh U OBICTPOICHCTBHE.
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Bb100op anemMeHTHON 0a3bl 3aBUCHUT OT KJlacca pelaeMbIX 3aa4, CI0XKHO-
CTH aJITOPUTMOB OOpaOOTKHU JAHHBIX U YIPABJICHUS, CKOPOCTH YIIPABISIEMbBIX
IPOLIECCOB, MOTPEOHOCTEN B pa3Mepax NaMaTH U T.A.

BonpIIMHCTBO BO3HUKAIOIINX HA MPAKTUKE 337a4 YIIPABICHUS MOKET
OBITH BBITIOJIHEHO C ITOMOIIBIO OJJHOKPUCTATBHBIX MUKPOKOHTPOJIJIEPOB
K1816BE48 u K1816BES1. Ha npuMepe 3TUX MUKPOKOHTPOJJIEPOB PACCMOT-
PUM BONPOCHI TPOECKTUPOBAHMUSI, BOZHUKAIOIINE IIPU CO3JAHUU CUCTEM YNpaBIie-
HUS JUHAMUYECKUM 00BEKTOM, pa3pabO0TKe MOJCUCTEM cOopa JaHHBIX, CO3/1a-
HUU TU(GPOBBIX U3MEPUTEITBHBIX TPHUOOPOB.

Tun MUKpPOKOHTPOJIIEPA OMPEEIIEH B 3aJJaHUHU, IOATOMY 31ECh CIETYET
OTMETHUTH TOJIBKO €T0 OCHOBHBIE XapaKTEPUCTUKH: PA3PSIAHOCTh apu(METHKO-
JIOTHYECKOT0 yCTPOMCTBA - 8 OUT; TaKTOBas 4acToTa - oT 1 10 6 MI'11; eMKOCTh
PE3UACHTHON NaMATH Nporpamm - 1 KOalT; eMKOCTh BCTPOEHHOM MaMsITH JaH-
HBIX - 64 0aiiTa; TpU BOCEMUPA3PAIHBIX MOPTA.

B 3aBucuMocTH 0T XapakTepa 00beKTa yrnpaBiieHUs BBOJ UH(pOpMaALUU C
JATYUKOB MOJKET BBITIOJHSTHCS B PEKUME OXKUJIAHUS WIIH TIOCIIEI0BATEIILHOTO
onpoca. B pexxume 0xuaaHuss MUKPOKOHTPOJIJIEP B LMKIIE JKJIET MOSBICHUS Ha
(UKCHUPOBAHHOM BXO0]I€ KAKOTO-JIM00 COOBITHS, B KAYECTBE KOTOPOI'O MOTYT
OBITh 3aJlaHbI TIEPETaJl YPOBHS CUTHAJA, UMITYJIbC, IOCIEI0BATEIbHOCTD M-
MyJIbCOB U JP.

BriBonMbIe 13 MUKPOKOHTPOJIJIEPA CUTHAJIBI MOTYT UMETh CTATUYECKYIO
U UMITYJIbCHYIO0 (JOPMY B 3aBHCHUMOCTHU OT XapakTepa 00beKTa yrpaBieHUs.

Peanuzanust BpeMEHHBIX COOTHOIICHU MPpHU pa3paboTke cucTeM Ha Oaze
OJIHOKPHUCTATBHBIX MUKPOKOHTPOJJIEPOB MOXET BBIOIHATHCS TyTEM COOTBET-
CTBYIOIIIETO MTPOTPaMMHUPOBaHUsI BCTPOCHHOTO Taiimepa. [lycTh, Hanpumep, Tak-
ToBas yactorta f renepaTopa paBHa 6 MI'11, Toraa yactoTa CHHXpOCUTHAJIA Ma-
IIMHHOTO [IUKJIA PaBHA! fH =1/15 =400 k['u. CnenoBaTenbHO, HA BXO]1 TaliMepa

MMILyJIbCBI OyyT MOCTynaTh ¢ 4acToToi fr = f1;/32 = 12,5 xI'y, 4o ans ognoro
TaKTa COCTaBJseT 3aAepkKy tt = 1/f; = 80 mkc. Takum 0Opazom, ecinu Ha Tail-
Mepe HE00X0IMMO C(HOPMHUPOBATH 3aIEPKKY t3 JUIMTEIBHOCTHIO, HAIIPUMED, B 4
MC, HY’)KHO B CUETUHK-TalMep Tiepe]] HauaaoM ITUKJIa OXKHUIaHUs 3arPy3UTh KO/
N = 256-t3/tr = 256-50 = 20610 = CE16.

Bpemennas 3aaepxka 3aJJaHHON JITUTEIBHOCTH TaK)Ke MOXET ObITh pea-
JU30BaHa METO/IOM BJIIOKEHHBIX MPOTPAMMHBIX IIUKIIOB.

1.2 CpencrtBa OTJIa KK IPOTPAMMHOTO 00ECIICUCHHS

1.2.1 CocraB u paboTa Kpocc-CUCTEM

OCHOBHBIMHM COCTaBHBIMU YaCTSIMU KPOCC-CUCTEMBI SIBJIIOTCS: KpPOCC-
accemOJIep, KpOoCC-peIakTop CBS3EH, IMYIISTOP.
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PaboTa ¢ kpocc-cucTeMoil HauMHaeTCs ¢ COCTaBJIEHUSI TPOrpaMMbl Ha
s3bIke accembiiepa ans Mukpo-OBM K1816BE48. [loaroroBka mporpamMmmsl Bbl-
MOJIHAETCS C MOMOIIIBIO JIF0OOTO TEKCTOBOTO PEJAKTOPA.

[ToaroToBienHas mporpaMmMa TpaHCcIUpyeTcs: Kpocc-accemOaepom. Oc-
HOBHBIMH (PYHKIIUSIMU KpOCC-accemMOiiepa sIBISIOTCS CHHTAKCUYECKUNA U CeMaH-
TUYECKUN KOHTPOJIb UCXOIHOTO TEKCTA MPOTrpaMMBbl, MpeoOpa3oBaHUe UCXOTHO-
ro TeKCTa B 0OBEKTHBIN KO/, GOPMUPOBAHKE TUCTUHTA ACCEMOIMPOBAHUSI.

N3 06beKTHOTO K0/1a B MAalIMHHBIN Mporpamma npeoldpa3yercs ¢ HoMo-
LIbI0 KPOCC-PEAKTOPA CBA3EH.

[Tomy4yeHHBIN 3arpy304YHBIA MOYJIb OTJIAKUBAETCS C IIOMOILBI COOTBET-
CTBYIOILIETO AMYJISATOPA.

1.2.2 ITpaBuna 3anucu nporpaMm Ha si3bIke acceMOiepa

Ncxoansiil TEKCT MporpaMMbl Ha sI3bIKE acceMOiiepa UMEeeT ONpeiesiCH-
HbI opmat. Kaxkast komaHia (M 1ceBA0KOMaH/1a) IPeACTaBIsieT co00i CTpo-
KY YETHIPEX3BEHHOU KOHCTPYKIIUHU:

METKA OIIEPAIIUSI OTIEPAH/I(bI) KOMMEHTAPHUM.

3BeHbs (10J151) MOTYT OTAEIATHCS APYT OT APYyra MPOU3BOIBHBIM YHCIOM
po0eoB.

Mertka. B none MeTkH pazMemaeTcs CUMBOJIMYECKOE UMS STYENKH TTaMsi-
TH, B KOTOPOH XpaHUTCS OTMEUYEHHAss KOMaH/a Wi onepana. MeTka npeacras-
JsieT co00il OyKBeHHO-IIM(PPOBYIO KOMOMHAIINIO, HAYWHAIOIIYIOCS ¢ OyKBBI. Mc-
MOJIB3YIOTCS TOJIBKO OYKBHI JIaTUHCKOTO anipaButa. Accemonep MKS1 momyc-
KaeT UCMOJIb30BAHUE B METKaX CUMBOJIA moAuepkuBanus (). JlnmHa MeTKU He
JIOJKHA MIPEBBIIATh mecTh CUMBOIOB 11t MK48 u 31 — nma MKS51. Merka
BCET/Ia 3aBEPIIACTCS JBOCTOUUEM ().

[lceBnoxoMaHabpl accemOmepa He MpeoOpaszyroTcs B ABOMYHBIE KOJBI, a
MOTOMY HE MOTYT UMETh METOK. MICKJTFOUeHHEe COCTaBIISIFOT MCEBIOKOMAaH/IbI pe-
3epBUpPOBaHUs NMaMATU U onpeaesienus Aanubix (DS, DB, DW). ¥V nceBnoko-
MaH/I, OCYILIECTBIISIOIINX ONPEACICHUE CUMBOJINYECKUX UMEH, B MIOJIE METKH
3aMMUCBHIBAETCA ONPEIETIIEMOE CUMBOIMYECKOE UMSI, IIOCIIE KOTOPOTO ABOETOUHE
HE CTaBUTCHI.

B xadecTBe CUMBOJIMUECKUX UMEH U METOK HE MOTYT OBITh UCITOJIb30BAHBI
MHEMOKO/IbI KOMaH/I, TICEBIOKOMAH/I M OIIepaTOpOB acceMoiiepa, a TakKe MHe-
MOHHYECKHE 0003HAYEHUsI PETUCTPOB U APYTUX BHYTpeHHHX 010k0B MK.

Omnepanus. B none onepaiuu 3anuchiBa€TCd MHEMOHUYECKOE 0003Haue-
Hue komaHel MK uinu rceBaokomMaH bl acceMOiepa, KOTOpoe SIBJISIETCS COKpa-
meHreM (a00peBuaTypoit) MOTHOTO AaHTIUHCKOTO HAMMEHOBAHUS BHITIOTHIEMO-
ro nevictBus. Hampumep: MOV — move — nepemectuts, JMP — jump — mepeii-
1, DB — define byte — onpenenuts 6aitT.
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Jlnsas MK48 u MKS1 ncnonbe3yercst CTporo onpeneneHHblid 1 OrpaHUYeH-
HbII HA0Op MHEMOHUYECKHUX KOJI0B. JI10O0M npyroi Habop CUMBOJIOB, pa3Me-
HICHHBIN B T0JI€ ONEpaIi, BOCIPUHUMAETCS accCeMOJIepOM Kak OIMOOYHBIH.

Onepanabl. B 3TOM nose onpeaenstoTcs onepasasl (MM onepas), yda-
cTBytolIMe B onepanuu. Komanael accembiepa MoryT ObITh 0€3-, OHO- WIH
JIByXornepasaHbIMU. OnepaHbl pa3aeistoTcs 3ansaToi (,).

Omnepana MOXKeT ObITh 33JJaH HEMOCPEICTBEHHO WM B BUJE €T0 ajpeca
(IpstMOTO MM KOCBEHHOTO). HermocpeacTBEHHBIN OnepaH]1 MPEACTaBIAETCS
yuciaom (MOV A, #15) unu cumBonnueckuM umeHeM (ADDC A, #OPER2) , c
00s13aTeIbHBIM YKa3aHUuEM IpeduKca HeToCpeACTBEHHOTo onepana (#). [Ips-
MO ajJpec orepaHa MOKET ObITh 3aJ1TaH MHEMOHWYECKUM o0o3HadeHrneM (IN
A, P1), uncnom (INC 40), cumBonuueckum umeHeM ( MOV A, MEMORY).
VYkazaHueM Ha KOCBEHHYIO aJipecalfiio CIyKuT npedukc (@. B komangax mepe-
JlauM yrpasieHus onepanom Moxert saBiATbes unciao (LCALL 0135H), metka
(JMP LABEL), xocBennsiii aapec (JMPP @A) wnu Beipaxkenue (JMP & — 2,
re & — TeKylee COAEPKUMOE CUETUMKA KOMAHI) .

Hcnonp3yemble B KaU€CTBE ONEPAHIOB CUMBOJINYECKHE UMEHA U METKU
JIOJIKHBI OBITH OINPECIICHbI, a YHCiIa MPEICTABIEHBI C YKa3aHUEM CHCTEMBI
CUMCIICHHUS, JUIsl 4ero Ucnoib3yercs cydpdukc (OykBa, crosiias nocie yucia): B
— Ju1st IBOMYHOM, Q — 1151 BocbMepuuHo, D — g necsituunot 1 H — auist me-
cTHaAnaTepuyHoil. Uucno 6e3 cyddurkca mo yMoI4aHUIO CYUTACTCS ACCITHY-
HBIM.

O0paboTka BbIpaxeHHil B mpouecce TpaHcasiun. Accemonepst MK48
nu MKSI1 ponyckaroT HCIIOIb30BaHKUE BBIPAXKEHHH B M10JIE ONEPAHAOB, 3HAYEHHUS
KOTOPBIX BBIYUCIISIFOTCS B POLECCE TPAHCIALINU.

Bripaxkenne npenacranisieT co00i COBOKYMMTHOCTh CHMBOJIUYECKAX UMEH U
4yuces, CBA3aHHBIX oneparopaMu accemoiiepa. Oneparopsl acceMOiepa odecrie-
YMBAIOT BBINOHEHUE apumeTrdeckux ("+" — ciaoxenue, "—" — BBIYUTaHUE, * —
yMHOXeHUe, / — 1ienoe nenenue, MOD — nenenuie no MOJIyI0) U JIOTHYECKUX
(OR — NJIN, AND — 1, XOR — uckmrouatomee MJIN, NOT — orpuiianue) ore-
pauuii B hopmate 2-0alTHBIX CJIOB.

Hanpuwmep, 3anmuce ADD A, #(NOT 13) + 1) skxBuBajieHTHA 3aIllUCH
ADD A, #0F3H u obecnieunBaeT Ca0KeHUE COACPKUMOT0 aKKyMYJISTOpa ¢
yucioM — 13, npeacTaBiIeHHbIM B JOMOIHUTEIBHOM KOJIE.

[Iupoko ucnomnp3yrores Takxe onepatopsl LOW u HIGH, no3Bonstomue
BBIJICIIATH MJIAIIANA U CTAPIIAA OalThI 2-0aliTHOTO OTnepaHa.

KommenTapuii. [Tosie KoMMeHTaprs MOXKET ObITh UCIIOJIB30BAHO IMPO-
TPAaMMUCTOM JIJIs1 TEKCTOBOTO MJIM CUMBOJIBHOTO TOSICHEHUSI JIOTUYECKON opra-
HU3aIMU MPUKIAIHON porpaMmbl. [lojie KOMMeEHTapus MOJTHOCTBIO UTHOPUPY-
eTcsl acceMOJiepoM, a TOTOMY B HEM JIOMYCTUMO UCIIOJIH30BaTh JIOObIE CHUMBO-
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abl. [To mpaBuiiam sA3bika accemOiiepa 1mojie KOMMEHTApUsl HAYMHAETCS TOocTe
TOYKH C 3amsIToH (;).

IlceBroxkomanabl accemoiepa. AccemMOIMpyroias NporpaMMa TPaHCIH-
PYET UCXOAHYIO MPOrpaMMy B 0OBEKTHBIE KOJIbI. XOTS TPAHCIUPYIOIIas Mpo-
rpaMma OepeT Ha ce0si MHOTHE U3 pPYyTUHHBIX 3a/1ay IPOrpaMMHCTa, TAKMX Kak
IPUCBOCHHE JIEUCTBUTEILHBIX aJIPECOB, MPEOOpPA30BAHKE YKCEN, IPUCBOCHUE
JNEUCTBUTENBHBIX 3HAYEHUN CUMBOJIbHBIM NIEPEMEHHBIM U T.I1., TPOTPAMMHUCT
BCE K€ JIOJDKEH YKa3aTh €1 HEKOTOPBIE MapaMeTphl: HAYAJIbHBIN aJIpec Mpu-
KJIQJHOM MPOTpaMMBbI, KOHEI] acCeMOTUPyeMOoi TporpamMmbl, (hopMaThl JaHHBIX
u T.11. Bcro 3Ty nHdopMaIuo nporpaMMUCT BCTABIISIET B UCXOAHBIA TEKCT CBOEH
MPUKJIAIHON IPOTPaMMBbI B BU/IE TICEBJAOKOMAaH/I (IUPEKTUB) accemoOepa, KOTo-
pBI€ TOJIBKO YIIPABJISIOT MPOIIECCOM TPAHCIISIIIMK M HE TPE0OPa3yIOTCs B KOIBI
00BEKTHON MPOTPAMMBL.

IlceBnokomanga ORG 10H 3anaet accemOiiepy aznpec ssueiiku naMaTu
(10H), B kOoTOpOI1 HOMKHA OBITH PACTIONIOKEHA CIEAYIONIas 3a HEl KoMaHAa
IIPUKJIATHON IIPOIPAMMBL.

[TceBnoxomanmoit EQU MokHO 11000My CUMBOJIMYECKOMY UMEHH, HC-
MOJIb3YEMOMY B IIPOTPAMME, IOCTABUTh B COOTBETCTBUE OINPEAEIECHHBIN OIe-
paHI.

Hanpuwmep, 3anuce

PET EQU 13

PUBOJIUT K TOMY, YTO B MPOIECCE aCCEMOIIMPOBAHUS BCIOAY, T/I€ BCTpe-
tutcss cumBonndeckoe umsi PET, ono Oyzaer 3ameneno unciom 13.

CumBONIMYECKHE UMEHA ONIEPAHOB, IEPEONPENEIIIEMBIX B POLIECCE UC-
IIOJIHEHUS ITPOTPAMMBI, ONPENENAI0TCS ceBIOoKoManaon SET:

ALFA SET 3

ALFA SET ALFA+1

Accem0Oep MKS51 no3BossieT onpeaenuTb CHMBOJIMYECKOE UMS KaK aji-
pec BHyTpeHHuX (niceBnokomanga DATA), Bemnux (XDATA) nanubIix uiam
anpec 6uta (ncesnokomanna BIT) . Hanpumep, nupexTtuna

ERROR FLAG BIT 25H.3

onpenenser cumBosinueckoe uMa ERROR _FLAG kak tpetuii OUT siueiiku
O3V c agpecom 25H.

[TceBnoxomanna DB obecnieunBaet 3anecenue B I1I1 koHCTaHTHI, Mpei-
CTaBJISIOLIEH OO0 OailT.

[TceBnoxomanoit END nporpammuct naet accemOiepy ykazanue o0
OKOHYAHUU TPAHCIISALINH.
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B pesynbTate TpaHCHSAIUU J0JKHA OBITh MOTYyYeHa KapTa IaMsTH Mpo-
rpaMM, TJe KaXJI0U SYEUKE MTaMATH IIOCTABIIEH B COOTBETCTBUE XPAHAIIUNUCS B
Hel KOJ.

B cootBeTcTBUM ¢ popMaTOM KOMaH/I TSl IPEACTABICHUS UX OOBEKTHBIX
KOJIOB OTBOJSITCS OJIHA, IBE WJIM TPU STYEHKU MTaMsTH nporpamMm. B nepBoi
sueliKe BCerJia pacrosiaraeTcsi KoJ orneparuu, Bo Bropoit (a s MKS1 u B
TPEThEH ) — HEMTOCPEICTBEHHBIN OMEpaH/I, aJijpec MpsIMOaIPecyeMoro onepania,
aJipec Mepexo/ia BHyTPU CTPAHMIIBI TAMSITH MporpamMM (JIJi1 KOMaH Nepeaadu
ynpasienuss MK48) unu cMelienue (171 KoMaH ] epeaadyn yrpaBIeHUsS
MKS51). Ins komann LCALL. u LIMP Bo BTopoM u TpeThbeM 0aifiTax 0OBEKT-
HOT'O KOJIa YKa3bIBAa€TCs apec Mepeiaun yrnpasieHus (BO BTOPOM — CTapIiast
4acTh, B TPEThEM — MIIAIIIIASA) .

[Tpumep mporpaMMbl Ha S3bIKE acceMOiepa MPUBEICH Ha PUCYHKE 2.3.

EN 1 :PA3PEIIIEHUE IIPEPEIBAHWI

JMP START
NOP ;AJJIPEC 0003(OBPABOTKA ITPEPBIBAHI )
RETR ;3ABEPIIEHME OBPABOTKU ITPEPBIBAHN A

START: MOV  A,#100B ;ITIOJJTOTOBKA ITOPTA P4
ORLD P4,A ;KBBOJY (2-11 BUT)
MOVD A,P4 ;BBOJI U3 IIOPTA P4
JB2 START :IIEPEXOJI, ECJIU BO 2-M BUTE EJIMHUILIA
MOV A #7
MOVD P5.,A ;BbIBOJ B IIOPT P5
ORL P1,#0FFH ;I[TIOJI. IIOPTA P1 K BBOJY(BCE BUTHI)
IN APl ;BBOJIU3IIOPTA Pl

CALL PP
JMP  MET

PP: INS A,BUS ;BBOJ U3 IIOPTA PO
OUTL Pl,A ;BbBIBO/I B IIOPT P1
RET

MET: NOP
JMP START

Puc. 2.3

1.2.3 Kpocc-accemOnep

BxonubiM daitnom 1t Kpocc-acceMOepa sSBIsIeTCsl UCXOIHBIA TEKCT
IporpaMMBbI Ha SI3bIKE acceMOiepa 0THOKpHUCTaIbHOU MUKpOOBM cepun
K1816BE48, 3anucannbiii Ha 1UCK B BUE ¢aiiya J100bIM peAakTOPOM TEKCTa
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JTAHHOMW OTepalMOHHOM cucTeMbl. Pacinpenre umeHu BXoHoro (aitna mo
YMOJIYaHUIO IPUHUMAETCS paBHbIM ASM.

[Ipu pazpaboTke nmporpamm, peain3yeMbIX B BUJI€ €IUHOTO MOy,
MOHO MCIIOJIb30BaTh BapUaHT Kpocc-accembiiepa x48.com. [Tocre 3amycka
ATOTO acceMOJiepa 3anpammBaeTcs UM UCXOTHOTO ¢aiiia, yCIOBHUS U HOCUTEh
( mucIuIel, mpuHTep WK (a1 ) Ul BEIBOA JIMCTUHTA OTKOMITUINPOBAHHON
nporpaMmbl. B mocneHem cirydae, TMCTUHT BRIBOAUTCS B (paiiil ¢ pacimpeHrueM
PRN.

B pesynbrate koMmuismuu GoOpMUPYETCs Cpasy 3arpy304HbId MOAYJIb B
dbopmate PGM:

Mapxkep Anpec 3a- Mapxkep Koasr
Havasa ajapeca rpy3Ku KOHIIA ajipeca pOrpaMMBbl
3anucu 3anucu

< aaaa > WWWW

e au w - IecTHaAnaTepuunbie 3HadeHus B kojgax ASCII aapeca u
KOJIa IPOTPaMMBI.

[Ipumep:

<0010>26 1036 1235B803 99 00 B9 00 8595 25 A5 80

1.2.4 Omynsarop mukpoOBM K1816BE48

Otnanka nporpamma st OMOBM K1816BE48 BeinonHseTcs Ha ee npo-
IrpaMMHOM 3MyJsITope e48.exe, BXOAHBIM (DaiisioM 1J11 KOTOPOTO ABJISIETCS 3a-
Ipy304HbI MOy B hopmaTe PGM.

[Tocie 3ammycka SMyJiATOpa BBLAAETCS IIPUIVIALLIEHUE I BBOJIA UMEHHU
daiina ¢ oTIaKUBaEMOM MPOrpaMMO, KOTOPBIM JTOJKEH HAXOJUTHCS B TEKY-
IIeM KaTajore. 3aTeM Ha SKpaHe 0TOOpa)katoTCs MaHeNIb COCTOSHUS MUKPO-
OBM u xomanaHas ctpoka smyssitopa. Dopma naHenn cOCTOSTHUN MOKET OBIThH
3agaHa okoHHoH (Puc. 2.3) uiu noctpounoit (Puc. 2.4).

Komanzp! aMmyssTopa Mo3BOJISIOT U3MEHATh COCTOSIHUE pabOYnX PETUCT-
poB u noproB OMOBM, conepkumoe s4eeK BHYTPEHHEN U BHEIIHEN TaMATH
JAHHBIX, 4 TAK)KE€ KOPPEKTUPOBATH KOMAH/IbI B IIAMATH IIPOTPAMM B PEXKUME I10-
CTPOYHOTO acceMOIrpoBaHus. FiMeeTcs BOZMOKHOCTh U3aCCEMOIHMPOBAHUS
YacTH KOMaHJ B TEKCTOBBIN (ailyl Ha JUCKE U BEJIEHUS MPOTOKOJIA OTIAIKU B
cnenuanbHoM (aitiie ¢ pacmmpenueM LST. Bus BBIBoAMMOI B MPOTOKOJI UH-
(dbopmManuu 3aBUCUT OT BapHaHTA BbIBOJA Ha 3KkpaH. [Ipn okoHHOM BBIBOJIE (DUK-
cupyetcs noyiHoe coctosinne OMOBM, B ToM 4ucie, CoAepKUMOE BHEIIHEN U
BHYTPEHHEU NaMATH JaHHBIX. [Ipy MOCTPOYHOM BBIBOJI€ IPOTOKOIUPYETCS
TOJIBKO COJIEPKUMOE PETUCTPOB.
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=Aap KoMaHaa BHytPeHHee 034
Adggp B 1 2 3 4 5 6 7 8 9 A B C D E F
AABR BB B B0 B AP O B B0 B A0 OA A0 B0 B BA 60
AA1A B0 B9 B0 B AP O B B0 B AP OA A0 B0 B0 BA 60
BAZA GO 9 B0 B AP OO AP B0 B AP OO A0 OO0 6@ BA OO
AA3A B0 B B0 B AP O B B0 B A0 O A0 B0 B0 BA 60
ARdA BB A0 B0 BA AP OF AP B0 B AP 0P AP PO B DA OO
AASA B0 B B0 B AP O B B0 B A0 O A0 B0 B0 BA 60
ARER BB B B0 B AP OF B B0 B AP OA A0 B0 B BA 60
AA78 B0 9 B0 A AP O A0 B0 B AP O AP B0 BA BA BA
BHewHes 034
Aggp B 1 2 3 4 5 6 7 8 9 A B C D EF
AAAR PO PR AR B AR OB AA B0 BA AR OF AR B0 BA AR OO
AA1A B0 B9 B0 B AP O B B0 B AP OA A0 B0 B0 BA 60
AAZA BB A B0 B AP O AP B0 B PP O AP PO OO DA OO
PervcTPm W NEPEKANYAT BAH
AC=88 CY=A FB=-A RO=B0 Ri1-08 P1=FF Pd=D
pBoa B4 JHP 816 C-T=08 HC=A F1=8 R2=88 R3=08 P2=FF P5=B
AR18 26 JHTA A1Q SP=68 RB=A TB=A R4=B0 R5=08 BUS=88 Pb6=1
BR18 26 JHTIA B1@ PC=68810 TF=A Ti1=A R6=B8 R7=-08 INT=1 P7-8
AR18 26 JHTA A1Q INT=DIS C/T=DIS C/THode=STOP
*A010 26 JHIB A1Q CircleCounter= q
Space— War ?- Mowows “F- MerexknwuenHue skpaHoe “C- Bwxog e DOS
Puc. 2.4
Aap Konanga AC CT FB~1 T@~-1 P1 P2 BS P5SU TF R@ R1 R2 R3 Rd RS R6 R7 I
BA1@ 26 JNIA BA1@ PO AA PP BOFFFFOAR BA O OO AA B0 B8 AP OO B8 B 1
BA18 26 JHTIA A18 BOAA BB BAOFFFFOR BA O OO BA B0 B8 A0 OB B8 BO 1
BA1@ 26 JNIA BA1@ PO AA 180 1BFFFFAREA O OO AA B0 BA AP OO B8 B 1
pa12 36 JTA A12 PBAA 180 10FFFFORBA O OO BA B0 B8 A0 OB B8 B 1
pa1Z2 36 JTA 812 PO AA 180 1BFFFFAREA O OO AA B0 BA AP OO B8 B 1
pa12 36 JTA A12 PO AA 10 BAOFFFFOR BA O OO BA B0 B8 A0 OB B8 B 1
BA14 35 DIS TCHTI PO AA 10 BBFFFFAR BAA O OO AA B0 B8 AP OO B8 B 1
BA1S BB MOY RA,#83 OGO BGA 10 O A FF FF AR BB O OO 60 B0 68 AD O 68 6O 1
BA17 99 AHNL P1,#90 GO BA 1 0 O A FF FF AR B0 B B3 99 B0 68 A0 OO 88 B 1
AA19 B9 MOY R1,.#808 GO BA 10 O A OO0 FF AP BB O B3 60 B0 A0 AP O 66 B 1
BA1B 85 CLR FA@ PO AA 19 P OOBFFAB BA O O3 90 B0 6A A0 OO B8 B 1
Ba1cC 95 CPL F@ O AA BB POOBFFOB BB O O3 90 B0 68 A0 OB B8 B 1
BA1D 25 EH TCHTI PO AA 10 A OO FFAR 28 O O3 90 B0 68 A0 OO B8 B 1
BA1E A5 CLR F1 BB AA 10 A OO FFOR 28 O 03 A0 B0 68 A0 OB B8 B 1
BA1F B0 HOVX A,z B BA 1 0 P A OO FF AP 28 B B3 9Q B0 0A AP OO A8 B 1
A28 62 HOV T,A BB AA 10 A OO FFOR 28 O 03 A0 B0 68 A0 OB B8 B 1
BA21 55 STRT T PO AA 10 A OO FFAR 28 O O3 90 B0 68 A0 OO B8 B 1
pa22 76 JF1 824 BB AA 10 A OO FFOR 28 O 03 A0 B0 68 A0 OB B8 B 1
BA24 B6 JFA 822 PO AA 10 A OO FFAR 28 O O3 90 B0 68 A0 OO B8 B 1

Space— lWar

?- ovowps “F- MeperknoueHwe 3KPaHoOB

Puc. 2.5
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OTtnaznky nporpaMMbl MOKHO BECTH B IIOILIArOBOM PEXUME, KOT/1a KaxK1as
KOMaH/Ia OTJIaXKUBAEMOM TPOrPAMMBI BBITTOJIHSIETCS MOCIE HAXKATHsI KJIaBULIN
<Space>, i1 B aBTOMATUYECKOM PEXHUME, KOTJa 3alyleHHasi COOTBETCTBYIO-
1Iel KOMaHA0W dMYJISATOpa IporpaMMa BBITIOJIHSAETCS 10 TOYKHA OCTaHOBA WIIN
Ha)kKaTus KJIaBUILIK <Space>.

Hwxe npuBeneHo onrcaHue KOMaH[ 3MYJIATOPa, BBOJAUMBIX HaKaTHEM
OIPEEIICHHBIX KIaBUII.

1. Komanap! Moaudukanuy OTASNbHBIX OUT, PETUCTPOB U STYEEK MAMSITH:

<A> - MOIU(PUKALIUS COACPKUMOTO aKKyMYJIATOPA;

<B> - CMeHa TeKyIIero pabovero 6aHka perucTpoB;

<C> - Moau(UKAINAS COACPKUMOTO TaiMepa / CUeTUNKa,

<D> - MOU(DUKALMS COACPKUMOTO SUCHKN BHYTPEHHEH ma-
MSTH JAHHBIX;

<E> - yCTaHOBKAa HAYaJIbHOTO aJipeca 00acTH BHEIIHEH a-
MSITH, OTOOpakaeMOl B OKHE SKpPaHa;

<F> - uHBeptupoBanue ¢uara FO wim F1;

<> - MHBEPTUPOBAHUE COCTOSIHUS BXoa INT;

<M>-ycTaHOBKa HayajibHOTO ajapeca 00JacTH BHYT-
peHHel naMsTH, 0TOOpakaeMol B OKHE SKpPaHa;

<0> - MOJIU(UKALHS COAECPKUMOIO CUETUHKA [TUKIIOB
CircleCounter;

<P> - MOIU(UKALINS COAEPKUMOTO OJHOTO U3
peructpoB P1, P2, P4, P5, P6, P7, PC, BUS;

<R> - MoIU(UKALIHS COAECPKUMOTO OJTHOTO U3
peructpos RO-R7;

<S> - unBeptupoBanue puara CY umu HC;

<T> - unBeptupoBanue ¢uara TO nmu T1;

<X> - MoAu(UKaLUs 3HAYEHUS STUCUKU BHEIIHEH
NaMsATH JaHHBIX;

<?> - BBI30B MOJICKA3KHU 110 KOMAH/IAM 3MYJISITOpA.

Hwxe npuBeeHbl HECKOIBKO MPUMEPOB UCTIOIB30BaHUS KOMaH]I MOIH-
bukanuu:

1) YcranoBka 3HaueHus akkymyJisitopa, paBaoro 3D :

<A>

BBeaure 3Hauenne akkymyJasatopa >3D<Enter>

2) YcraHoBKa coOAepKUMOro nporpaMmuoro cuerurnka PC, paBubim 12F:

<pP>

Ycranoska P(C) P(1/2/4/5/6/7) (B)US ><C>

BBeauTe 3Hauenne peructpa >'12F<Enter>.

3) UuBeptupoBanue ¢uara FO:

<kF>

23



Cmenurts F(0) F(1) >0.
4) Monudukaruu 3Ha4eHUs SUYEUKU BHEIIHEH MaMATH TaHHBIX C aJpecoM
32, u oToOpaxkeHue ee COAEPKUMOTO B OKHE:
<E>
Beeaure agpec Havyajia BHemnHel namsatu >30<Enter>'
<X>
BBeaure aapec JaHHbIX BHemIHeld namsatu>32<Enter>'
BBeaure 3Hauenue >15<Enter>'.
2. KomaHbl pe1lakTUPOBaHUS POTPAMMBI:
<Ctrl-A> - accemOnupoBanue. [lanHas KOMaH/1a TO3BOJISIET OCY-
HIECTBIIATh KOPPEKTUPOBKY MPOTPAMMbl C MOCTPOUYHBIM aCCEMOIMPOBAHUEM.
[Tpumep 3aHeceHus parMeHTa mMporpaMMeI ¢ aapeca S6:
<Ctrl-A>
Beaure aapec > 56 <Enter>'
Accemb0Jiep (Boixox - Enter)/A:0056/>INC RO<Enter>'
Accemb0Jiep (Boixon - Enter)/A:0057/>ADD A #3E<Enter>'
AccemOiep (Boixona - Enter)/A:0059/>MOV @R0,A<Enter>'.
<Ctrl-D> - nuzacceMOaupoBaHue y4acTka mamstu. [lanHas  ko-
MaH/ia IPOU3BOJIUT JU3aCCEeMOIUPOBAHNE YUaCTKA AMATH [IPOTPaMM B TEKCTO-
BBIN (haid .
[Tpumep nu3zaccembaupoBaHus yuyactka mamsaT ¢ 0-ro mo 55-if agpec u
BBIBOJI pe3ybTaToB B daiin 90v315.txt.
<Ctrl-D>
BBeaure umsa ¢aiisia >90V315<Enter>'.
Ecnu npu oTkpeITHH (haiisia BOZHUKAET ONTMOKA BBOJIa-BBIBO/IA, TO BHIIA-
€TCsl COOOIIICHHE:
®aiiy He MOKeT ObITh OTKPBIT.
Ecnu onepanust oTkpbITUA (paiiyia BEIMOIHIETCS YCIEHO, TO MOCIeA0Ba-
TEJLHO BBIJJAIOTCS CJIEAYIOIINE COOOIECHUS:
Beenurte HayaabHbIN aapec aAu3acceMoOaupoBanus > 0<Enter>'
BBeaure koHeuHbIH afgpec au3accemOanpoBanus > SS<Enter>'
<<<<<<<<<<Kaure>>>>>>>>>>
3. KomaHnzp! yripaBiieHHs] MOJIECIIUPOBAHUEM:
<Ctrl-B> - BBOJ WM yJ1aJleHUE TOYEK (YCIOBUI) OCTAHOBA.
[Ipumep 3agaHusi TOYKA OCTAHOBA MEPE]] BHIMOIHEHUEM KOMaH/IbI 1O aji-
pecy 56:
<Ctrl-B>
Octanos no coaep:xxkumomy (A)C (R)X (P)C (T)aktCounter
(O)lear P
BBeaure HoOMep TOYKHU OcTaHOBa >1
Beenure aapec ocranoBa > 56 <Enter>'.
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<Ctrl-C> - npekpanienue padotsl 1 Beixoq B DOS.
<Ctrl-E> - obicTpoe MoaenupoBanue. [Ipu BbIIOJHEHUU
IIPOTPAaMMBI B 3TOM PEXMME Ha dKpaHe MeHserca Toiabko PC m

CUYETYMK pabouyux HUKIOB. Bo3BpaT B KOMaHAHBINA PEKUM MPOUCXOIUT OO
IpU HaKaTUW JIIOOOW KIIABUILH, JIMOO MPHU BBHIITOJIHEHUH OJHOTO U3 yCIOBUN
OCTAaHOBA.

<Ctrl-F> - usmenenne GopMbl 0TOOpaXKeHUs HA HKPaAHE.

<Ctrl-T> - o0bruHbIi pexxuM MonaenupoBaHus. [Ipy BHIOIHEHUH KaxK-
JIOM KOMaHJbl IPOTPaMMBI IIPOMCXOAUT BBIBOJ HA DKPAH BCEX U3MEHEHUU CO-
CTOSIHUSL CHCTEMbI U JAM3acCeMOJIMPOBAHUE HSTOW KOMaHbI.

<Ctrl-R> - BbIXOZ U3 IOAIPOTrPaMMBI UJIN ITPEPBIBAHUS.

<Ctrl-L> - ynpaBiieHME NPOTOKOJIUPOBAHUEM OTJIAIKH;

MOKHO OTKpPBIBAaTh HJIM 3aKphIBaTh (hailil MPOTOKOJIA OTIAIKHU HPO-
IrPaMMBI.

[Ipumep npumeHeHus:

<Ctrl-L>

Ecnu ¢aiin nmpotokosna paHee He ObLIT OTKPBIT, TO BBIAAETCS CIIEAYyIOIIEe
COOOIIEeHHUE:

O1kpsoiTh paiia auctunra (Y/N)>Y

BBeaure umsa ¢aiiga > 90V315 <Enter>

Ecnu npu oTkpeiTHH (Daiisia BOZHUKAET OIMOKa BBOJIa-BHIBOA, TO BbI/IA-
eTcs COOOIIEeHHUE:

Dajiiy1 He MOKeT OBITh OTKPBIT

Ecnu ¢aiin npotokona 6611 OTKPBIT, TO BBIIAETCS COOOIIECHUE:

3akpeITh daiin auctunra (Y/N) >Y

Heobxoaumo Haxats Y 11 3aKkpeiTHs (aitna muctuHra wid N J1st mpo-
JOJKEHUS] TPOTOKOJIMPOBAHMUSL.

<Ctrl-I>- uaunuanuzanus L{I1. BeimoiaHeHue 3To KoOMaHIblI
aHanmornyHo nogavye curHama RESET na Bxog OMOBBM.

2 3aganune

B cooTBeTcTBHHM € BBIIAHHBIM MPENOABATEIIEM BAPUAHTOM 3aJaHUA CO-
CTaBUTh KOHLIETITYaJIbHBIM arOpUTM padOThI YIIPaBIISIIOIIEH BHIYUCIUTENBbHOM
cucrembl (YBC) na 6aze mukpokontposuiepa KM1816BE48 u nocne cornaco-
BaHUS JAHHOT'O aJIrOpUTMa C MPENOJAaBaTeNIeM OCYIIECTBUTh pa3padOTKy, TeC-
TUPOBAHUE U OTJIAAKY MPUKIIATHON NpOrpaMMbl Ha si3bIKE acceMOiepa ¢ uc-
MOJIb30BaHUEM KPOCC-CUCTEMBI Pa3pabOTKH .

JJist Bcex BapuaHTOB 3a/laHUs HEOOXOUMO MPEyCMOTPETh BOZMOXHOCTb
BBOJIa BHELIHEro npepbiBanud 1o Bxony INT B ciydae kakoii-nu0o aBapuitHoM
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cuTyaluu (Harnmpumep, HEUCIIPaBHOCTb, COOM B paboTe anmapaTyphl U T. 11.) .
[ToanmporpamMmma 00CiTy>KMBaHUS BHEIIHETO MPEPhIBAaHUS JOJHKHA 00ECIEUUTh
10/1a4y 3BYKOBOI'O U CBETOBOI'O aBAPUMHBIX CUTHAJIOB BBIBOJIOM HYJISI B OUTHI 1
u 0 mopta P7 cOOTBETCTBEHHO, ITOCIIE YETrO NEPENUTH B PEKUM OXKUAAHUS HYJIS B
oute 2 mopta P7 . Ilocie npuxoja curHama CHATHS aBapUHHOTO pexxuMa (HOJIb
B YKa3aHHOM OHUTE) MOANPOrpaMMa 00CITyKUBaHUs BHELIHETO MPEPbIBAHUS IIpe-
KpalllaeT 1oJayy 3ByKOBOT'O M CBETOBOI'0 aBAPUMHBIX CUTHAJIOB BBIBOJOM €U~
Hu1lbpl B 6uThl 1 1 0 mopra P7 cooTBETCTBEHHO U BO30OHOBIIsIETCS paboTa mnpe-
PBAHHOM MPOrpaMMBbI , IPUYEM HYKHO IIPELyCMOTPETh BO3MOKHOCTh COXpaHe-
HUS U BOCCTAHOBJICHUS COAEPKUMOIO aKKyMYJIATOPA .

[TockosbKy pexycMaTpuBaeTcs UCI0JIb30BaHue B coctaBe Y BC cran-
JAPTHOTO PACUIMPUTEIS] BBOIA-BBIBOIA JJIS ITOJIYUEHHUSI TOITOTHUTEIBHBIX TIOP-
TOB BBOJa-BbiBoa P4-P7, mmanmue Outel 3-0 mopta P2, ncnions3yemsle 11
JAHHOTO PaCLIUPEHUs, I APYyTUX LEeIer 3aeHCTBOBATD HEIIb34.

TakToBas yacToTa MUKPOKOHTPOJUIEpA MPUHUMAETCS paBHOU 6 MI' n
COOTBETCTBEHHO BPEMS BBIIIOJHEHUSI MAIIMHHOTO HUKJIA COCTABISAET 2.5
MkCex .

3aaHHbIE IPOIPaMMHBIE BPEMEHHBIE 33JIEPKKHU TPEOYETCsl pacCUUTATh,
0o(OpMUTH B BUJI€ OAIIPOrPaMM U OTJIAJAUTh OTJEIBHO C IOMOILBIO KpPOCC-
CHUCTEMBI, a ITPX OTJIAJIKE OCHOBHOM IIPOTrpaMMBbI IS ITOAIIPOTrPaMM HUCIIOJIb30-
BaTh «3arJIyLIKN».

IIpumeyanus.

1. BuTsl B BOCBMHpPAa3psIHBIX PETUCTPAaX U BOCBMUPA3PSAAHBIX (YETHIPEX-
pa3psAaHBIX) IOPTaX HYMEPYIOTCS CO CTAPUIETO - CEBMOIO (TPETHETO) 10
MJIAJIIETO - HYJIEBOTO.

2. ITo aapecy 0003H momkHa pacmonaratbes oamporpamma o0CIyKuBa-
HHUsl BHEIIHETO npepbiBaHus 110 Bxoay INT.

3. IIpu ucnonp3oBannu noptoB P1, P2, P4-P7 st BBOa AaHHBIX 3TH MOP-
ThI JIOJKHBI OBITh TPEIBAPUTEIBHO MOATOTOBIEHBI K BBOAY ITyTEM YCTAaHOBKH B
HUX €IMHHUIL [0 COOTBETCTBYIOIIMM KOMAH/1aM BbIBOJIA WJIM KOMAaH/IaM JIOTHYe-
CKHUX OIlepalyil.

4. CpaBHEHUE JIBYX BEJIMYMH MOXKET OBITh PEATU30BAHO ITyTEM BBIYMTAHUS
U TIOCJIEeIYIOUIEro nepexoa no ¢uary nepesoca. Hanpumep, MoxxeT UCHOIb30-
BaThCS CIEAYIONIMN BApUAHT. 3HAYEHUE MEPBOM BEIMYMHBI (YMEHBIIAEMOE) 3a-
HOCHUTCS B aKKyMYJISITOp U MHBEPTUPYETCA; 3HAUEHUE BTOPOIN BEIUYHHBI (BBIUN-
TaeMO€) — B KaKOM-JIN0O0 perucTp. 3aTeM NpOU3BOJUTCS CI0KEHUE COAECPKUMO-
ro aKKyMyJIATOpa W PErucTpa, NOcie Yero peau3yercs nepexo no guiary rne-
penoca (JC) B cimyuae oTpuiaTeabHON pa3HoCcTH. B mpoTUBHOM ciiydae coaep-
KUMOE aKKyMYJISITOpa (TIOCIIE CIOXKEHUS) UHBEPTUPYETCA U pealln3yercs rnepe-
xo1 (JZ) no ¢nary Hyssl B cllydae paBeHCTBA BEJIMYMH; B IPOTUBHOM Cllydae
Pa3HOCTh MOJIOKUTEIBHA.
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5. Jluist opraHu3anuu BJIOKEHHBIX UKIIOB B OAIIPOrpaMMax BPEMEHHBIX
3aJIepKEK yJI00HO UCIOIb30BaTh KoMaHy DINZ.

6. BBoguMebIe ¢ KaBUaTypbl IAHHBIE TTPU OTJIAJKE IPEANONAraTcs 3a-
JAHHBIMH B II€CTHAATEPUUHON (hopme.

3 Copep:xanue oT4éTa

3a/laHH€ U €ro UCXOIHBIE TAHHBIC .

YKpynHEHHAs cXeMa MPOTrPaMMBbl 111 OCHOBHOW IPOTPaMMBI U
HOJIPOrpaMM, BKITFOUas MOANPOrpaMMy 00paOOTKH MpEephIBAaHUS .
JIuCTUHT IporpaMMbl ¢ HEOOXOAUMBIMH KOMMEHTAPHIIMHU
IIpoTokois TecTupoBaHUA .

BbIBO/IBI 110 BBIMIOJIHEHHOM padoTe .

N —

kW

4 BapuaHThbl 3a1aHuil

1. Ynpasienue padoroii tudpra
B cucreme paznuyaroTcs BHEIIHUE KHOIIKH JIJIs1 BbI30Ba JU(TA C 3TaXKa U
BHYTPEHHHE - JUIsI BBI30Ba HY>KHOTO 3Ta)ka B TudTe.

NMeroTcst KoMaH bl BKIIOYEHUS ABUTATENS ISl paOOThI HA TOABEM,
BKJIFOUEHUS IBUTATEINs 111 pabOThl HA CIIYCK U KOMaH/Aa BBIKIIOUCHHUS JIBUTA-
TEJs, a TAK)KE KOMaH/Ibl OTKPBITUS U 3aKPBITUS ABEpH I PTa.

YcnoBue HakaTHUs BHENTHEW KHOMKY (HOJB) BBoAUTCS B 6uT 0 mopra P1,
BHYTpEeHHEH KHOMNKHU (HoJib) - B OuT 1 mopta P1. HoMep 3Taka BHEIIHEW KHONKU
(ot 1 o 12) BBoautcs B nopt P4 , BHyTpeHHei knonku (ot 1 g0 12) - B mopT
PS.

VYcaoBue 3akpbITHS (HOJb) U OTKPBITHS (€IMHULIA) JBEPH BBOAUTCS B OUT
2 nopra P1 . 3nauenue Tekyiiero Homepa 3taxka (ot 1 1o 12) , Ha KOTOpOM Ha-
XoauTcst TUQT, BBoAUTCS B opT PO.

Komana BimroueHus IBUTATENs HA TOABEM (HOJIb) BEIBOAUTCS B OUT 3
nopta P6, Ha cryck (Hoib) - B O6ut 2 mopta P6, BeIKiIIOUeHHST BUTaTeNs (eau-
HUI1A) - B OUTHI 3 K 2 mopta P6 cOOTBETCTBEHHO.

Komanpga otkpeiTust ABEpU (HOJIb) U 3aKPHITUA (€IUHUIIA) BRIBOJUTCS B
our 7 nopra P2 .

Crnenyer peanu3oBaTh IPOrPAMMHYIO BPEMEHHYIO 33JIEPKKY IITUTEIBHO-
ctbio 10 Cek mociie OTKPBITUS IBEPH .

B nporpamMMHO 3aiepKKE HYXKHO IPETYyCMOTPETh BO3MOXKHOCTh JOC-
POYHOTrO BBIXO/Ia U3 HEE B CIy4yae HAXKaTUsl BHYTPEHHEW KHOMKHU JU(TA .
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2. YnpasieHnue padoToH 3a1I0PHOIO yCTpoOiicTBA ceiida

UTOoOBI OTKPHITH CEM( C CEKPETHBIM 3alIOPHBIM YCTPOUCTBOM, HYKHO
CHauaJia MOBEPHYTh JMCK 3aIIOPHOT0 YCTPOMCTBA, UMEIOIINN 255 neiaeHuil no
OKPYKHOCTH OTHOCHUTEJIbHO HEMOABMKHOTO (PUKCAaTOpa MOJI0KEHUS JUcKa . 3a-
TeM TpeOyeTcsi HaOpaTh YeThIpe mocienoBaTenbHbie udpsl kKoga (ot 0 10 9),
II0CJIE YETO HY’KHO HaXkKaTh KHOIIKY Ha 3allOPHOM ycTpoicTBe. Ecnu nosnoxxeHnue
JMCKa M HAOpaHHBIM KOJI COBMAJIAIOT C HICTUHHBIM MIU(POM, TO 3aII0PHOE YCT-
POMCTBO OTKPHIBAETCS M BKIIFOYAETCSI CUTHAJIbHAS JIAMIIA.

[Ipu HEenpaBMIIbHO HAOpaHHOM MK (ppe pa3aaéTcs 3BYKOBOW CUTHAI B T€-
YEHHUE S5 CEeK, I0CJIE€ YEro MOXKHO MOBTOPUTH YKa3aHHYIO MPOLIEAYPY.

[Tocne 3akppiTHs ABEpLBI Ceiipa CUTHAIIbHAS JIAMITa TACHET U 3alI0PHOE
YCTPOMCTBO 3aKPbIBACTCH.

[Tonoxenue aucka (3Hauenue ot 1 1o 255) sBoaurcs B nopt PO.

Hudpe! koxa BBoagrcs B noptel P2 (6utsl 7-4), P4, PS5, P6 cooTBeTcTBEH-
HO.

VYcnoBue HaxkaTus KHOMKYU (HOJIb) BBOAUTCS B OuT 7 mopta P1.

YcnoBue 3akphITUs (€IMHUALIA) U OTKPBITUS (HOJIB) ABEPIIHI ceiiha BBO-
nuTes B out 6 mopta P1 .

Komanpa BkiitoueHus (HOJIb) U BBIKIIOUEHHUS (€AMHUIA) 3ByKOBOI'O CHI-
Haja BEIBOJIUTCS B OWT 5 mopta P1 .

Komanza BkitoueHus (HOIb) U BBIKIIIOUEHUS (€AMHULIA) 3aIIOPHOTO YCT-
poiicTBa ceiida BeiBoaUTCS B OUT 4 mopta P1 .

Komanaa BxitoueHus (HOJIb) U BBIKIIOUEHHUS (€AMHUIIA) CUTHAIBLHON
JIaMIIbl BBIBOJUTCS B OUT 3 mopta P1 .

3. YmnpasieHue padoTOil X0J10AUIbLHUKA

Nmerotcest KHOMKA MycKa, KOMaH bl BKJIIOUCHHS U BBIKJIIOUCHUS JIBUTATEIS
BEHTHJISITOPA, BKIIOUCHHS M BBIKITIOUCHUST HarpeBaTelis pa3MOPaKUBAIOIIIETO
YCTPOMCTBA Ha MOJIHYIO MOITHOCTh U TTOJIOBUHY MOIIIHOCTH COOTBETCTBEHHO U
BBIKJIFOUCHUSI HarpeBarelisd pa3MOPaKUBAIOIIETO YCTPOUCTBA, BKIIFOUEHUS U
BBIKJTIOUECHUSI KOMIIpEccopa.

[Ipu noBeIIIEHUH TEMIIEPATypbl MOPO3UIBLHOI'O YCTPOMCTBA BHIIIE HOP-
MBI BO3HHKAET yrpo3a oOMep3aHus M IMOBBIIICHHUS TEMIIepaTypbl BHYTPU KaMe-
pBbI, IO3TOMY B ATOM CJIy4ae BEHTUJISTOP OXJIAKICHUS BBIKIIIOYACTCS, TAKXKE
BBIKJIFOYAETCSl KOMIIPECCOP, @ HarpeBaTelb Pa3MOPaKUBAIOIIETO YCTPOUCTBA
BKJIIOYAETCS CHayasa Ha MOJHYK MOIIHOCTH, a 3areM yepe3 30 Cek BBIKIIIYaeT-
Csl M BKJIIOYAETCA Ha MOJIOBUHY MOITHOCTH U 1iocie emie 30 Cek BBIKII0YaeTcs,
MOCJI€ YE€TO MPOUCXOIUT BKIIOUEHUE KOMITPECCOpPA U IBUTATENS] BEHTUISATOPA.
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VYcnoBue HaxkaTHs KHOMKM ITycKa (HOJb) BBOAUTCS B OMT 3 mopta P7.
3Ha4YeHUE TEKYIEW TeEMIIEPATypPbl MOPO3UIBHOTO YCTPOMCTBA BBOJUTCS B ITOPT
PO .

BxiroueHne U BBIKIIFOUEHUE BEHTHIIATOPA OCYIIECTBISETCA BBIBOJOM B
out 3 nopta P6 Hys U e AMHUIIBI COOTBETCTBEHHO.

BxiroueHne U BBIKITFOUEHUE KOMIIPECCOPaA OCYIIECTBIISIETCS BBIBOJIOM B
out 3 mopta P5 Hymns U e IMHUIIBI COOTBETCTBEHHO.

Bxnrouenue HarpeBartess pa3sMOpaKUBAIOLIETO YCTPOMCTBA Ha MOJIHYIO
MOIIIHOCTb OCYULIECTBIIIETCSI BEIBOJIOM HyJIsl B OUT 3 mopra P4, Ha nojoBuHy
MOIIIHOCTH - B OUT 2 nopta P4, a BBIKJIIOUEHUE - BHIBOJIOM €/IMHUIIBI B YKa3aH-
HbIE OUTHI.

[IpenenpHas TemnepaTypa, KOTOpas He JOJKHA IPEBBIIATHCS, COCTABIIA-
€T B MAallIMHHOM BbIpaxeHuu 3HaueHue 10H .

4. Ynpasienue padoToi CHCTEMbI PeryJIMPOBaHUA
MHUKPOKJIUMATA

NmeroTcst KHOTIKA MTyCKa CUCTEMBI, IEPEKII0YATeNb PEXKUMOB pabOTHI:
pexuM 1 u pexxum 2 11 TeMIEpaTyphl - B MAIIMHHOM MPEACTABICHUH AHana-
30H ot 10H o 15H u ot 14H 10 19H cooTBeTCTBEHHO; pexuM 3 U pexxuM 4 11
BJIAKHOCTH - B MalllMHHOM TipejicTaBienun auana3on ot 20H go 30H u ot 40H
10 S0H cooTBeTcTBeHHO. BO3MOKHBI ClieyroIe KOMOMHAITMN PEKUMOB: 1-3,
1-4,2-3,2-4.

B cucreme nmeroTcs HarpeBaTeNIbHBIN AJIEMEHT, OXJIAXKIAk0IIEE YCTPO-
CTBO, YCTPOMCTBO MOTJIOIIEHMS BJIaru U3 BO3AyXa, BIarooOpasyrollee yCcTpou-
CTBO.

Nmerorcst koMaH bl BKJIFOYEHUS U BBIKIIOUEHHUS YKA3aHHBIX YCTPOMCTB.

KoManjia BKIIIOUeHMS YKa3aHHBIX YCTPOUCTB (HOJIb) BHIBOJUTCS B OUT 2
nopta P4 nns HarpeBarenbHOro 3jieMeHTa, B 0uT 1 moprta P4 nis oxmaxkaaronie-
ro yCcTpoicTBa, B OuT 3 mopta PS5 st ycTpoiicTBa MOTJIONIEHUs BiIaru, B OUT 2
nopta PS5 nns Bnaroo6pasyromiero ycrpoiicrBa. Komanaa BeIKIIIOUEHHS YKa3aH-
HBIX YCTPOUCTB (€AMHMIIA) BHIBOJUTCS B TE JK€ MEPEUHCIICHHBIE OUTHI .

3HaueHUE TEKyIIed TeMIepaTypbl Bo3ayxa BBoaurcs B nopt PO, a Teky-
1€l BIAXXHOCTHU BO3/ayxa - B opt P1.

PexxuMbl paboThl BBOJATCS B OUTHI 3 (peskuM 1 - HOMb, peXUM 2 - €AUHH-
1a) u 2 (pexum 3 - HOJlb , pexuM 4 - enuHUna) noprta P6 .

[Ipu BbIXO/€ TEKYUIUX 3HAYECHUM TeMIIEpaTyphbl U BIAXKHOCTU BO3AyXa 3a
3a/IaHHBIC MPEJIEIbI BKIIFOYAIOTCS WJIM BBIKIIOUAIOTCS COOTBETCTBYIOIIUE YCT-
pOIICTBA CUCTEMBI U peanu3yeTcsl BpeMeHHas 3ajepxka Ha 40 Cek .

YcnoBue HaKaTHS KHOTIKY TTycKa (HOJIb) BBOAUTCS B OuT 3 moprta P7 .

5. VYunpasienue padoroi cserodopa
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Nmerotest nBa TpaHCHOPTHBIX cBeTO(oOpa, paboTaronux Ha epeceKaro-
HIMecs] HaPaBJICHUS MPOE3KEN YaCTH U COCTOSIIMX U3 Ha0Opa BETHBIX JIAMII :
KpacHO, KENTON U 3eJIEHOH, a TaK)Ke JIBa MEIIEX0IHbIX CBETO(Opa, COCTOSAIMIMX
13 Ha0Opa LBETHBIX JIAMII : KPACHOM U 3€JICHOM,- U UMEIOIUX KHOMKY AJIs Tpe-
OoBaHMs (POPCUPOBAHHOTO MEPEXO/AA MPOE3KEN YACTH.

PaboTa cBeToopoB 3akiovaeTcsi B MOCIEAOBATEIbHON NEPUOINYECKON
CMEHE CJICTyIONTUX KOMOMHAIIHH :

TC2-"kp", TC1-"3en", [1C2-"3en",IIC1-"xp";
TC2-"kp", TC1-"xen", [1C2-"3en",IIC1-"kp";
TC2-"kp", TC2-"xen", TC1-"xp", IIC2-"kp",IIC1-"3en";
TC2-"3zen", TCI1-"kp", [1C2-"kp",IIC1-"3en";
TC2-"xen", TC1-"kp" , [1C2-"kp",IIC1-"3en";

TC2-"kp", TCIl-"xen", TC1-"kp", IIC2-"3en",IIC1-"xp";
rae TC1 u TC2 - tpancnioptHbie cBeTOGOpbI A 1-0ro u 2-0ro Ha-
npaBiieHuit cootBeTcTBEeHHO, [IC1 u [1C2 - memexoaubie cBeTOPOPHI 1Sl Iepe-
X0/J1a Mpoe3ken yacTu no 1-omy u 2-oMy HampaBJIEHUIO COOTBETCTBEHHO.

[Tpo10KUTENEHOCTD KaX 0 KOMOUHALIMHY TIepe]] €€ CMEHOU CIeAyoIast
:1)u4)-10Cek,2)un5)-3Cek,3)u6)- 2 Cek.

[ToMHrMO OOBIYHOTO peKUMa "KPACHBIN-)KEIThIN-3€JICHBIN" BO3MOXKEH pe-
JKUM "MHTranku', Koraa BKIIYAIOTCS U BBIKIIOYAIOTCS JKEJIThIE JTAMIIBI 000MX
cBetodopoB ¢ niepuogoM B 1 Cex u 610KkupyeTcst paboTa MemexoHbIX CBETO-
dhopos.

Pexxum paboTel cBeToGopoB BBOaUTCS B OUT 3 mopta P6 : HOMBb - 00bIU-
HBII PEXXUM, €AUHULA - PEXKUM "MUTAIKA'" .

BxitoueHue 1 BBIKITIOUEHHE JIaMIT OCYILIECTBIISIETCS BBIBOJIOM B COOTBET-
CTBYIOILUM OUT HYJISI U €IUHUIIBI COOTBETCTBEHHO.

Jj1st mepBOro TpaHcnopTHOTo cBeTodopa 310 Outhl 2,1,0 nopra P4 nns
KPaCHOM, KEJITOU U 3€JIEHOU JIAMIT COOTBETCTBEHHO, a JJI1 AHAJIOTUYHBIX JIAMII
BTOPOI'0 TPAHCHOPTHOTO cBeTodopa - 3To 6uThl 2,1,0 mopra PS5 . lng nepsoro
nemexoaHoro ceerodopa 3to 6utThl 3 U 2 mopta P7 mis kpacHo# u 3enéHon
JIaMIT COOTBETCTBEHHO, a JIJIsl aHAJIOTUYHBIX JIAMIT BTOPOTO MEMIEXOJHOTO CBe-
todopa - 310 6uthl 1 1 0 mopta P7 .

B nporpammHoii 3anepxke s 1-oit u 4-oii komOuHanuii (10 cex) HyXHO
IIPELYCMOTPETH BO3MOKHOCTB JOCPOYHOI'O BBIXO/IAa U3 HEEE B CIIy4Yae HaXaTHus
KHOIIKM COOTBETCTBYIOILIETO MENIEX0IHOTO cBeTo(dopa. Y ciloBre HaxKaTus
kHonku (0) BBogutcs B Out 2 mopta P6 u 6ut 1 nmopta P6 nns 1-oro u 2-oro
MEMIEXO0THOTO CBETO(Opa COOTBETCTBEHHO .

6. Ymnpas.ienne padoToil CTUPAJIBLHONH MAIINHBI

B cucreme nmeercst KHOMKA MyCKa MalllMHbI, TyMOJIEp TEPEKIIOYEHUS
PEXKUMOB CTUPKH O€Jbsi pa3HOTO TUIA : HOPMAJIbHbIN C MHTEHCUBHOM LIUPKY-
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asiuuen U OepexHbI ¢ MEHee MHTEHCUBHOM LIMPKYJsiuuel. B nepBom pexume
aKTUBATOP BPAILAETCS MPOTUB YaCOBOM CTPEIKH, BO BTOPOM - IO YACOBOM
CTpEJIKE .

NmeroTcst KoMaH bl BKIKOYEHUS ABUTATENS JJ1s1 paOOThI B IEPBOM WIIH
BTOPOM PEKHUME, BBIKIIFOUCHUS JBUTATENS, BKIFOUEHHUS U BBIKIIOUCHHS KJlallaHa
MOJAa4M BOJbI COOTBETCTBEHHO, BKIIFOUEHUS U BBIKIIFOYEHUS HATPEBATEIBHOTO
AJIEMEHTA COOTBETCTBEHHO .

YcnoBue HaxKaTUS KHOTIKY TycKa (HOJIb) BBOAUTCS B OuT 3 moprta P7 .
3HaueHHEe TEKYIIEro ypoBHs BOJIbI B 6ake BBOAUTCS B mopT PO, 3HaueHuE TeKy-
e TemMmneparypsl BoAbl B 0ake BBoauTcs B mopT Pl .

PexxuMm ctupku BBonutTces B OUT 7 nmopta P2 : HONb - IEpPBBII peXuM ,
€IUHHIIA - BTOPOH .

Komanpa BkitoueHus IBUTaTelis s padoThl B IEPBOM peKUME (HOJIb)
BbIBOAUTCS B OUT 3 mopta P6, BO BTopoM pexume (HOJb) - B 6uT 2 nopra Po6,
BBIKJIFOUCHUS JIBUTATeNs (€MHUIIA) - B YKa3aHHbIC OUTHI .

Komanzaa oTkpeITHS KJ1aliaHa Mmojiadyu BOJIbI (HOJIb) BBIBOAUTCS B OUT 0
nopta PS5, 3akpbITs (€1UHUIIA) - B TOT Ke OUT .

KoMmanjia BKiIIOUeHMS] HAarpeBaTeIbHOT0 JIEMEHTA (HOJIb) BHIBOAUTCS B
out 2 nopta P4, BeIKIIOUCHMS (€AMHUIIA) - B TOT K€ OUT .

VYpoBeHb BOMIBI AJI CTUPKU B JTFOOOM PEKUME JTOJKEH HAXOUTHCS B Mpe-
nenax ot 70 Cm 10 75 Cwm, 4TO COOTBETCTBYET B MATMHHOM IPEICTABICHUN
3HaueHusiMm 46H u 4BH .

Temnepatypa BoAbI J1s1 CTUPKH B IEPBOM PEXKUME JOJKHA HAXOJUTHCS B
npeaenax ot 70 rpaxa 1o 90 rpaa (B MalmmHHOM TipeAcTaBiieHud - oT 46H no
5AH), Bo BTopom pexume - oT 50 rpaa 1o 60 rpax ( ot 32H no 3CH) .

[Tocne BKItOYEHUS ABUTATENA CIEAYET PEaIn30BaTh IPOrPAMMHYIO Bpe-
MEHHYI0 33aJIepKKy JJUTEIBHOCTBIO | MUH JIJIsl IEpBOTo pexuma u 1.5 mun ans
BTOPOIO PEXHUMA .

7.  YupasjieHue padoToil KOJ0OBOI0 3aMKAa JIBEepHU

B HOpManbHOM COCTOSIHUM 3aMOK 3aKpbIT. YTOOBI OTKPBITH 3aMOK, HEOO-
XOJIMMO CHaudajia HaOpaTh TpH nocieaoBarenbHblie Mudpsl koaa (ot 0 1o 9), no-
CJie 4ero HaXkaTh KHOMKY 3aMKa . Eciii HaOpaHHBIM KO/l COBIAJAEeT C 3TAJIOHOM,
TO 3aMOK OTKPBIBACTCs U 3aropaercs curHaibHas jgamia. [locie Bxona B mome-
LIICHUE U 3aKPBITH IBEPU CUTHAJIbHAS JIaMIIa TACHET U 3aMOK 3aKpbIBACTCH .

[Ipu nonbITKE OTKPBIBAHUS JBEPHU C HEMPABUIBHO HAOPAHHBIM KOJIOM,
BKJIKOYAETCs 3BYKOBOM cUTrHaN TpeBoru B TeueHue 10 Cek , mocie 4ero MoxHo
MOBTOPUTH MONBITKY Ha0Opa KoJa.

[TocnenoBarenpHbIe UG PHI KOAa BBOAATCS B nopthl P4,P5,P6 cooTBer-
CTBEHHO .

VYcnoBue HaxkaTusl KHONKY (HOJIb) BBOAUTCS B Out 3 mopta P7 .
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VYcnoBue 3akphITus (€IMHULIA) U OTKPHITUS (HOJIb) ABEPU BBOJIUTCS B OUT
7 mopra P2 .

Komanpa BxiroueHus (HOJIb) ¥ BBIKJIIOUEHUS (€IMHHUIIA) 3BYKOBOT'O CUT-
Haja BEIBOJIUTCS B OUT 6 mopTa P2 .

Komanna oTkpbITHs (HOJIB) U 3aKpBITHS (€AMHMIIA) 3aMKa BHIBOAUTCS B
out 5 nmopta P2 .

Komanpaa BxItOueHUs (HOJIb) U BBIKIIOUEHHUS (€AMHUIA) CUTHAIBLHON
JaMIIbl BBIBOJUTCS B OUT 4 mopta P2 .

8. VYmnpasienne padboToii HAANJIUTHOTO BO3YX00YHUCTUTEJIS

HMeroTcst KHOTIKA ITyCKa CUCTEMBI, TYMOJIEp BKIIOUCHUS-BBIKITIOUEHUS
OCBEIIEHUS TUIUTHI, TyMOJIEp BKIFOUCHUS-BBIKIIFOUEHUSI BEHTUIISIIIUOHHON CHC-
TEMBI : Ha MEPBYIO CKOPOCTh PabOTHI ABUTATENS (HOPMAIbHBIN PEKUM) U HA
BTOPYIO CKOPOCTh paOOThI ABUTATENS ((POPCUPOBAHHBINA PEXUM) ; TyMOJIEp
BKJTIOUCHUSI-BBIKITIOUCHHS OAKTEPULIMIHON JIaMITbl; TYMOJIEP BKIIFOUCHUSI-
BBIKJIFOUEHHUSI aBTOMAaTUYECKOT0 PeXUMa padOThl, KOTOPBIN 3aKIII0YAETCA B TOM,
YTO CHayaJia BKJIIo4YaeTcs Oakrepuiiuanas jsamma Ha 45 Cek, 3aTeM OakTepu-
LM/IHAs JJaMI1a BBIKJIFOYAETCS M BKIIFOYAETCS BEHTUJISILMOHHASI CUCTEMA HA HOP-
MaJIbHBIN pexuM Takxke Ha 45 Cek, mociae 4ero BEeHTWISIHMOHHAs CUCTEMA BbI-
KJIFOUAETCS U BCSI OMMCAHHAas MpoLeypa HOBTOPSIETCS.

HNMeroTcs KoMaHbl BKIIFOUEHUS U BBIKJIIFOUEHHUS OCBEIICHUSI BEHTUIISLIU-
OHHOM CHUCTEMBI Ha HOPMAJIbHBIN WU (POPCUPOBAHHBIN PEKUM, OAKTEPUITUIHON
JIAMIIHI .

YcnoBue HaKAaTHS KHOTIKY ITycKa (HOJIb) BBOAUTCS B OuT 3 moprta P7 .

VYcnoBue BKIIOUEHUS OCBElIEHUsI (HOJb) BBoaAUTCs B OuT 3 mopra P6, yc-
JIOBHUE BKITFOUCHUS OAKTEPUIIUTHOM JIaMIThl (HOJB) - B OUT 2 mopTa P6, ycioBue
aBTOMAaTUYECKOro pexkuma (Hoiib) - B Out 1 mopra PS5 , pexxum paOoThl BEHTHUIIA-
IIMOHHOM CHUCTEMBI - B OUT 3 mopTta PS5 : HONb - HOpMAJIBHBIN PEKUM, €IUHUIIA -
(OpCUPOBAHHBIN PEKUM .

BxitoueHue M BBIKIIOYEHUE OCBEIICHHS OCYIIECTBIISIETCS] BEIBOJIOM B OUT
3 noprta P4 Hyst U eIMHULIBI COOTBETCTBEHHO, BKJIIOUECHHUE U BBHIKIIIOUEHUE OaK-
TEPUIUAHON JJAMIIBI - BEIBOAOM B OUT 2 nopTa P4 Hys 1 e IMHUIIBI COOTBETCT-
BEHHO .

Komanpa BKIIFOUEHUSI BEHTUISIIUOHHON CUCTEMbI B HOPMAJIBHOM PEKUME
(HOJ1B) BRIBOJIUTCA B OUT 7 mopta P2, B hopcupoBanHOM pexknme (HOMb) - B OUT
6 nmopta P2, BeIkitoueHus1 (€AMHULIA) - B YKa3aHHbBIC OUTHI .

ABTOMaTUYECKHUI pEKUM pabOThI BO3IyXOOUUCTUTENS SABISIETCS PUOPU-
TETHBIM 10 OTHOIIEHUIO K JAPYTUM PEKUMAM.

9. YnpasiieHue padoToil KOHIUIMOHEPA
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NMeercs KHOMKA IyCKa CUCTEMBI, IEPEKIII0YATENh PEKUMOB PaOOTHI :
pexum 1 - oTHOBpeMEHHAasl HEeMpepbIBHASI pad0Ta BEHTUIIATOPA U HarpeBaTelb-
HOTO 3JIEMEHTA; PEXKUM 2 - OIHOBPEMEHHAsI HEMIPEPbIBHASI pab0Ta BEHTHIIATOPA
U OXJIQK/IAIOIIETO YCTPOUCTBA; PeKUM 3 - OJTHOBpEMEHHAs padoTa BEHTHIIATOPA
U HarpeBaTenbHOTo AeMeHTa ¢ nepuoandeckum (30 Cek) ux BBIKIIOYCHUEM;
pexuM 4 - oIHOBpeMeHHasi paboTa BEHTUJISITOpPA W HArpeBaTesIbHOTO JIeMeHTa
¢ nepuoanueckuM (45 Cek) BBIKIIOUEHHEM MOCJIEIHETO; PEXKUM 5 - OJTHOBpE-
MeHHas padoTa BEHTWIATOPA U OXJIAXKIAIOIIETO YCTPOHCTBA C EPUOJUUYECKUM
(30 Cek) ux BBIKITIOYEHUEM; PEXHUM 6 - OTHOBpEMEHHAasi paboTa BEHTUIISATOPA U
OXJIQXJAIOIIETO YCTporcTBa ¢ nepruoanueckuM (45 Cek) BBIKIIOYEHHUEM I10-
CJIEJTHETO .

Kpome Toro, nmeercs nepekiirouaresib ypoBHs 3aCIIOHKH JIJIs1 TOTOKA BO3-
nyxa : | - BBICOKMH, 2 - CpeAHUN , 3 - HU3KUM .

KoMaHnja BKIIFOUEHHS] BEHTUIISITOpPA, HArPEBaTEIbHOTO JIEMEHTA U 0XJIa-
KJIAIOIIEr0 YCTpOicTBa (HOMB) BBIBOAUTCA B OUT 3 mopTta P6, 6ut 2 nopra P6 u
our 1 nmopra P6 coorBeTcTBeHHO. KOMaH1a BBIKIIOUEHUS YKA3aHHBIX YCTPOIMCTB
(enMHMIIA) BEIBOAUTCS B TE K€ MepevrciieHHble OUThl . KomaHa ycTaHOBKH
YPOBHSI 3aCJIOHKH (HOJIb) BBIBOJAUTCS B OMT 7,6 wiu 5 mopta P1 115 BeIcokoro,
CPEIHETO U HU3KOT'O YPOBHSI COOTBETCTBEHHO.

3naueHue Homepa pexuma (ot 1 1o 6 ) BBoautcs B mopt PS5, 3HaueHue
ypoBHsi 3acioHku (ot 1 go 3) - B nopt P4.

YcnoBue HaxKaTUsS KHOTIKY TTycKa (HOJIb) BBOAUTCS B OuT 3 mopta P7 .

10. VYnpasiaenue padoroii CBU-3/1eKTPONINTHI
HNMeeTcst KHOTIKA MTyCKa CUCTEMBI, IEPEKITI0YATENIb YPOBHS BBIXOJHOMN
MOITHOCTH TUTUTHI : 1 — Manblil ypOBEHb; 2 - CpPEIHUI YPOBEHb ; 3 — OOJIbIION
YPOBEHb .

Komanza BKIIFOUEHUS IIMTHI HA MaJiblil YpOBEHb MOIIHOCTH (HOJIb) BBIBOJIUT-
cs B 6ut 3 moprta P6, Ha cpenHui ypoBEHb MOIITHOCTHU (HOJIb) - B OUT 2 mopTa
P6, na Gomnbiioi ypoBeHb MOIITHOCTH (HOJIb) - B OuT 1 mopra P6, komanma BbI-
KJIFOUCHUS TUTUTHI (€IMHUIA) - B OUTHI 3, 2 uiu 1 mopta P6 COOTBETCTBEHHO.

3HaueHHEe YPOBHS BBIXOJAHONW MOIIHOCTH TIUTHI (0T 1 10 3) BBOIUTCS B

nopt P4, 3HaueHue 3a1aHHOTO BpEMEHU HarpeBaHusi, kpaTHoro 1 munyte (ot 1
10 5 MUHYT) — B IOpT P35, 3HaueHue 3agaHHo# TeMiiepatypsl B npeaenax ot 30
rpan 1o 120 rpan (B MammHHOM nipenctasienuu - ot 1EH no 78H) — B mopt P,
TEKyLIee 3HaYEHUE TEMIIEPATYPhl OT CEHCOpa TEMIEPATYPHOrO MPOOHUKA MUIIH
— B nopT PO. YcioBue HaxaTusi KHOMIKU IMycKa (HOJIb) BBOAUTCS B OUT 3 mopTta
P7.

[Ipu nocTuKeHUU 3aAaHHOTO 3HAYEHUSI TEMIIEPATYPhI TTOCJIE BKIIOUCHUS
IUTUTBl peaNn3yeTcs 3a/laHHasi BpeMEeHHasl 3aJIepKKa, 10 OKOHYAHUH KOTOPOM
JOJKEH pa3aBaThCsl 3ByKOBOM CUTHAJ MPOJOJKUTENBHOCTBIO B 1 CEKyHAY.
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KomaHnia moaun v mpekpaiieHrsi 3ByKOBOI'O CUTHAJIA PEAIM3YETCSI BBIBOIOM
HYJISI ¥ €IMHUIIBI COOTBETCTBEHHO B OUT 1 mopta P7.
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JlabopaTtopnast paGora Ne 3

Pa3pa6oTka npuKJIaIHBIX POrpamMm
JJIsl CHCTEM 7KeCTKOI0 peajibHOr0 BpeMeHH!
€ HCMO0JIb30BAHHEM FA3BIKOB BHICOKOTO YPOBHA

Llenp paGoThI - TPHOOPETEHHE MPAKTHUYECKUX HABBIKOB Pa3pabOTKH MPH-
KJIQJHBIX TTPOTPAMM Ha SI3bIKaX pPeaqTbHOTO BPEMEHU BBHICOKOTO YPOBHS, TAKUX
kak Mopyna, Ana, Il CUCTEM JKECTKOTO PeaibHOTO BPEMEHHU.

MeTtoanueckue yKazaHus

1 IlocraHoBKa 3ajauu

Nwmeercs cucteMa )eCcTKOro pealbHOro BpeMEeHH Ha 0a3e MepcoHaIbHOIO
KOMIIbIOTEPA, MIPEAHA3HAYEHHAS 111 OAHOBPEMEHHOI'O PETYIMPOBAHUS HE-
CKOJIBKUX 3JIEKTPOJBUTATENIeH, KOTOpbIE B 00IIEM CITy4yae, MOTYT ObITh pa3HOTO
THUIIA.

PerynupoBanue 3akitodaercs B 00eCriedeHUN HE3aBUCHUMOM OT Harpy3KH
ITIOCTOSSHHOM YaCTOTHI BPALLICHUS 3JIEKTPOABUTATENEH.

YKpynHeHHasi CTPyKTypa CUCTEMBI IpUBE/IeHa Ha puc. 3.1.

WNurepsan Bpemenu T; (i=1,........... ,N) B IOCTYNAIOIIEH OT U3MEPUTEIb-
HOTO YCTPOMCTBA MTOCIEA0BATEIBHOCTH UMITYJIBCOB SIBJISICTCS MEPOU MTHOBEH-
HOM 4aCTOTHI BPAILIEHNs JAHHOTO AJEKTpoABUraresns. DBM momkHa onpenenuTsb
ATOT UHTEPBAJ, CPABHUTD €T0 C 33JJAHHON BEJIMYMHON U, KAK TOJbKO BO3HUKHET
paccoryiacoBaHue, BbIJaTh COOTBETCTBYIOLIEE yHpaBJstollee Bo3aerncTaue U;
(=1,........ ,n), KOTOpOE mocie uppo-aHaaoroBoro npeoOpa3oBaHus rnepeaaet-
Csl Ha UCTIOJTHUTEIbHBIA MEXaHU3M, BbIPA0aTHIBAIOIINM YIIPABIISIONIEE HAMPSI-
YKEHHE, KOTOPOE CIIYKUT JJISl ANIEKTPOABUTATENS 3a1aI0IIEH BEIMYNHON U KOp-
PEKTUPYET €r0 YacTOTY BpPAaILCHHUS.

Kaxnp1ii uMIysibC U3MEPUTENBHOTO YCTPOUMCTBA BoCIIpuHUMaeTcss DBM
Kak TpeOOBaHME MPEPHIBAHUS U BBI3BIBAET 3aIyCK COOTBETCTBYIOIIUX TPO-
rPAaMMHBIX KOMIIOHEHTOB, KOTOPbIE JOJI)KHBI PEIIUTh 33/1a4y pPeryJIupOBaHUs.
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OJ1 - 3IEeKTpOABUTATENb;

H - narpy3ka;

NY - usmeputesnbHOE yCTPOUCTBO;

LIAII - mudpo-ananoroBeiii mpeoOpa3zoBaTEb;
UM - ucnonHUTENbHBIN MEXAHU3M

Puc. 3.1

JIns onpenienieHns paccoriacoOBaHMs MOXKET ObITh UCOJIb30BAH, HAMIPHU-
Mep, TaiMep-CYETYNK, KOTOPBIN NepeOrpaeT BCe COCTOSTHUS U HAUMHAET Oue-
penHol nepebop CHOBa ¢ HyJIs1. B 3TOM citydae mpu KaXKJjoM HOBOM TpeOOBaHUU
MPEPBIBAHUS ONIPENIEIAETCA PAa3HOCTh MEXY TEKYIIIUM COJCPKUMBIM TakMepa-
CYETYMKA U €r0 COAECPKUMBIM MPHU MPEIbIAYIIEM NpepbIBaHuU. J[aHHas pa3-
HOCTb ITPONOPLUHUOHAIIbHA UHTEPBAIY BPEMEHMU.
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Hpyroii, 6osiee NpeAnoYTUTENIbHbINA BapUaHT ONPEIEIICHHs paccoriaco-
BaHUS 3aKJII0YAETCS B UCIOJIb30BAHNUU TEKYLIUX 3HAUEHUI CUCTEMHBIX amia-
pPaTHBIX YacOB PEaJIbHOTO BPEMEHHU.

PaccmoTpum, st mpuMepa, KOJTUYECTBEHHBIE XapaKTePUCTUKU, CBSI3aH-
HBIE C U3MEPUTEIHLHBIM YCTPOMCTBOM.

[TycTh 3aanHas yacTOTa BpalleHUs DJIEKTPOJBUTATEIS IOJKHA COCTaB-
1sth 300 060poTOB B MUHYTY. MI3MepuTenbHOE YCTPOMCTBO BBIJACT 32 OJIUH
000poT oauH uMitysbe. CiaenoBaTenbHO, TpeOOBaHNE IPEPHIBAHMS BOSHUKAET C
urTepBazoM B 200 MCek (200*10 ~ cexym).

2 3apanue

B cooTBeTCTBUU € BBIJIaHHBIM MPETOABATEIIEM BAPUAHTOM 3aJaHusl Op-
raHW30BaTh MHOTOMPOLIECCHYIO (MHOT03aJJa4Hy0) CTPYKTYPY MPUKIATHOTO
pOrpaMMHOTr0 00eCTIeUeHHsI Ha yKa3aHHOM IpernojaBaTesieM sI3bIKe (SI3bIKax)
BBICOKOT'O YPOBHSI JIJIsi OTUCAHHOM CHCTEMBI )KECTKOT'O PEabHOTO BPEMEHHU.

J1J1st BHEIIHUX YCTPOUCTB TpeOyeTCsl ¢ UCIOJIb30BAaHUEM, B HACTHOCTH,
JaT4YMKa CIIy4YailHBIX YKCell, YaCOB peajbHOr0 BPEMEHH U TaiiMepa pa3paboTarh
MPOrPAMMHBIN SMYISATOP, UMUTUPYIOINNA UX (YHKIIMOHUPOBAHUE, BKITIOUYAs
BbIJJayy CHTHAJIa IPEPbIBaHUS], BOBHUKHOBEHHUE PACCOTIACOBAHUS U COOTBETCT-
BYIOIIIYIO PEAKLIMIO HA BbIJJAYy YIIPABIISIIOLIETO BO3CHCTBUSI.

Brisiaua paccuyuTaHHOIO YIPaBIISAIOUIErO BO3AEHCTBUS JOJIKHA IPOU3BO-
JUTHCS B YKa3aHHBIN MOPT BHIBOJIA M OJJHOBPEMEHHO O0TOOpakaThCsl HA DKpaHe,
MpUYEM, TOCKOIBKY peaabHOE MOAKIIOUCHUE BHEIIHUX YCTPOMCTB MPHU OTIIAJIKE
IPOTrPAaMMHOTO 00ECTIEYCHHSI OTCYTCTBYET, CIEAYET Ty YaCTh MIPOTPAMMBI, KO-
TOpasi peayin3yeT Bblavy YIPaBISIONIEro BO3ACHCTBYS B TOPT BBIBOAA, 3aKOM-
MEHTHUPOBATh.

[IpenycMoTpeTh BU3yanu3aluIo MPOLEcca peryJIupoBaHus Ha SKpaHe B
OTJEIBHOM OKHE JIJISl KaXKJI0T0 3JIEKTPOABUTATENSA, B YACTHOCTH, 3a/IaHHOE 3HA-
YeHHE YaCTOThI BpallleHus (MHTepBaJia MOCTYIUICHUs TPeOOBAHUSI PEPHIBaAHUS),
OTKJIOHEHHE OT HETO M KOPPEKTUPOBKA paccoriacoBaHus (ynpapJisiollee BO3-
JENCTBHUE), a TAK)KE BbIJIa4y TEKCTOBOT'O COOOIIEHHUS B CITy4ae BHIKIIOUCHHUS
(WK aBapum) JIEKTPOABUTATENS.

[Ipenmnonaraercs, 4TO U3MEPUTEIBHBIE YCTPOUCTBA B CUCTEME SIBIISIOTCS
UJCHTUYHBIMU U BBIJAIOT 32 TSATh 000OPOTOB AJIEKTPOJIBUTATENST OJIUH UMITYJIbC.

TpeOyercst paccuuTaTh AJIS KaXJ0T0 AJIEKTPOJABUTATENS C yUETOM 3ajaH-
HOM 4acTOTHI €ro BpPaIIeHUSI HHTEPBA IMOCTYTUICHHUS TPEOOBaHUI TIPEepPhIBAHUS
OT COOTBETCTBYIOLIETO U3MEPUTEIBLHOTO YCTPOICTBA.

VYBenuueHune Wik yMEHbIICHUE 3aIaHHOTO 3HAYEHUSI MHTEepBaJIa MOCTYII-
JieHus TpeOOBaHUs IPEPHIBAHUS B MPOIECCE PEryIMPOBAHUS YAaCTOThI Bpallle-
HUS JIEKTPOJBUTATENS TOJKHO MPUBOJIUTH K BbIJJaY€ B COOTBETCTBYIOITUHN TSI
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JAHHOTO 3JIEKTPOIBUTaTeld NOPpT BbIBOJa DBM 3HaueHus ynpaBIisioLIEero Bo3-
nevicteust U s komneHcanuu paccoryiacopanust: U=128-K*At wium
U=128+K*At cooTBeTcTBEHHO, Iie At - BpeMsi B MUJTUCEKYHAaX, Ha KOTOpOe
YBEJIMYHUBACTCS WIM YMEHBIIAETCS MHTEPBAJ MOCTYIUICHUS TpeOOBaHUS MIPEPDI-
BaHus; K - 3a1aHHas KOHCTaHTAa.

[Ipu At=0 BbIAa4a ympaBIISIOLIEro BO3AECUCTBUS HE MpousBoauTcs. Ipe-
JIeJIbl 3HAYEHUW YIPABJISIOIIMX BO3AECUCTBUM U COOTBETCTBEHHO IIPEIEIBI PETY-
JMPOBaHUs JiexkaT B nuana3zone 1-255. Eciu paccunTaHHOE 3HAYEHUE YIIPaB-
JISTFOLIEr0 BO3JAEMCTBUS BBIXOJUT 3a YKa3aHHBIM JHANa30H, TO 3TO 03HAYAET, YTO
POU30IILIO (paTampHOE paccoriiacoBaHue, PeryJIupoOBaHue ISl TAaHHOTO JJICK-
TPOJBUraTENs MPEKPAILAETCSA U HA HKPaH BBIIAETCS COOTBETCTBYIOLIEE COOOIIIE-
HUE.

3 Conep:xanme oTyera

3aaHue U €ro UCXOIHBIC TaHHBIE.

VYKpylnHeHHasi CTpyKTypa (cXxema nporpaMMsbl) AJisl IPUKIATHOTO
IPOrPaMMHOTO OOECIIEYEHUS U €r0 KOMITIOHEHTOB.

JIucTuHT IporpaMmel.

DKpaHHasg KONl C BU3yallM3allMel mpolecca peryjaupoBaHusl.
5. BBIBOJIBI 1O BBIMIOJTHEHHOM paboTe.

N —

B

4 BapuaHTbI 3aJaHUH

BapuanTe! 3aganuit npencrasiieHsl B Taou. 3.1.
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Taomuna 3.1

Ne Kouau- | Yacrora Bpaie- 3naye-
BapH- | 4eCTBO Husa J/1 Ne mopra BbIBOA HHUE
aHTa 31 (06/Mun)*10> KOH-

Ne D1 Ne D1 CTAHTBI

1 [2[3]4] 1] 2737 4 |K0?
1 4 1 |1.2(15] 2 | 32 | 33 | 34 | 35 10
2 3 2513 |1 |- 13 | 14 | 15 - 12
3 4 1 [1.5]25] 3] 28 |29 30| 31 14
4 3 1.5/ 2 13| -1]110 | 11 | 12 - 11
5 4 1.5 1121252 | 24 | 25 | 26 | 27 13
6 3 1.2 1| 3| - 7 8 9 - 11
7 4 2 | 3 (12125 20 | 21 | 22 | 23 13
8 3 3 |15 1| - 4 5 6 - 10
9 4 3 |2 (251 )16 |17 | 18 | 19 12
10 3 2 1215 - 1 2 3 - 14
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