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BBEJAEHHWE

B Hacrosimee Bpems OOHMM W3 OCHOBHBIX HANpaBICHUNW HAYYHO-
TEXHUYECKOT0 Mporpecca sIBIseTCS MUPOKass aBTOMATU3ALMS TEXHOJIOTHIECKUX
IIPOIIECCOB.

Bueapenne MIIC B KOHTPOJIBHO-U3MEPUTEIBHYIO AlMAPaTypy MO3BOJISET
MOBBICUTh TOYHOCTh W3MEPCHHH, HAJCKHOCTh, PACIIMPUTH (HYHKIIMOHATHHBIC
BO3MOXXHOCTH TIPUOOPOB U 0OECTIEYMBAET BBHIMOJHEHHUE CIEAYIOMUX (HYHKITU:
KaIHMOpOBKa, KOPPEKLMS U TEMIepaTypHas KOMIIEHCAllUs, KOHTPOJIb W
yOpaBJI€HUE N3MEPUTENIbHBIM KOMIUIEKCOM, MPUHSITHE pElIeHUuid U 00padoTka
JIAaHHBIX, JUArHOCTHKA HEUCHPABHOCTEW, WHIWKAIIMS, UCIBITAHUE W TPOBEPKaA
pruOOpPOB.

Hcnonb30oBaHHE MHUKPONPOLECCOPOB M YCTPOWCTB, CO3JAHHBIX HA HX
OCHOBE, [I03BOJISIET 3HAYUTEIIBHO [OBBICUTH YPOBEHb ABTOMATU3ALUH.

[TooToMy 3HaHWe yCTpOWCTBA, TOpsSAKa (DYHKIIMOHMPOBAHUA U
MIPOTPaMMHUPOBAHUS PA0OTHl MHUKPOMPOIECCOPOB SIBIISCTCS HEOOXOIMMBIM TSI
CHeIUaIrcTa B 0071aCTH aBTOMATH3AIUH .



Hear  padorbl:  n3ydeHME  KOMaHX  Nepefadyd  yIpPaBIICHMS
mukponpoueccopa KP580BME8OA. U3yuenue KOMaHjJ  YCIOBHOIO U
0e3yCcIIOBHOTO 1epexooB. Opranu3aius [UKIOB B IPOrpPaAMME.

1. KOMAH/bI IEPEJAYUA YIIPABJIEHUSA

Komanabl ynpasjieHusi, 4acTO Ha3bIBaéMble KOMAaHJIaMHU TEpPexoja,
MO3BOJISIIOT BBIMOJIHATh PAa3JIUYHbIE JEHWCTBUSL B COOTBETCTBUM CO 3HAYEHHEM
BHEITHMX CHUTHAJIOB WJIM BBIPAOOTaHHBIX BHYTPHU CHCTEMBbl ycloBHil. Bce
KOMaH/Ibl YTNpaBJIEHUs JENATCA Ha KOMaHJbl O€3yCIIOBHOIO M YCJIOBHOTO
nepexoja.

K oxoHuYaHHIO TEKyIIEH KOMaH/Ibl, @ TOYHEE — IMOCJIE BHIOOPKH KOMaH/bI
U3 NamsaTH B mporpamMmHoM cuetuuke PC copmupoBan aapec ciemyrouei mo
nopsiiKy komauzabl. [Ipu  ecTecTBEHHOM TMOpPSAKE BBINOJIHEHUS KOMaH],
COOTBETCTBYIOIIEM IPOCTEMINNM JIMHEHHBIM [pOrpaMMaM, IPOU3BOISTCS
BBIOOpKAa M WCIHOJIHEHHE D3TOW CIEAYIOIIe KOMaHIbl, (OPMHPYETCS aapec
CJIEYIOIIEN KOMaH/bI U T. 1.

OpHako JMHEWHBIE MPUKIATHBIE IPOrpaMMbl Ha TPAKTUKE HE
BCTpeYaroTca. B pa3BeTBIIOIMMXCA W IUKIMYECKUX IpOrpaMMax M IpHU
WCIIOJIb30BAaHUU TOANPOTPAaMM IPUXOAUTCS BBINOJIHATH HE CIEAYIOLIYIO IIO
MOPAAKY KOMaHAy, 4 KOMaH1y, HaXOMAUIYIOCA B APYIOM sSYEUKE MPOrpaMMHON
namsatd. s 3TOoro moctatoyHo 3arpy3uTh B PC aapec HOBOM SUCHKH,
Ha3bIBaEMBIA ajpecoM Tmepexoja. Takas Mpoleaypa Has3bIBaeTcs Iepeaaveit
yIOpaBJIEHUs, a CIEIHAIbHbIE KOMaH/bl, KOTOPHIMH OHa pealu3yercs,
Ha3bIBAIOTCS KOMaHJAAMM TEpeaaur YIpaBJIeHUs, UM KOMaHJAaMH YIPaBJICHUS
nporpammoil. B cucreme komann wmukponpoueccopa K580 mnpemycMmorpen
OOLIMPHBINA HA0OP KOMaH[ NIEpeiauu yIpaBICHUS.

Komanga Oe3ycioBHOW mepepaun ynpasieHus 0O0e3 Bo3Bpara JMP,
Ha3blBaeMasi TaKKe 0€3yCIOBHBIM NEPEXOAOM MIIHM MPOCTO NEPEXOAOM, COCTOUT
u3 Oaiita KoJa onepauuy U IByX 0aliToB MOJHOIO 16-OUTHOrO ajgpeca nepexoa.
[Ipu ee wucnonHeHum aapec mnepexoaa 3arpyxaercs B PC, a Tekymee
cogepxumoe PC tepsiercs: PC «—<B3>,<B2>. /lanHas KOMaHAa, MO3BOJISIET
nepeaaTh yupasieHue JIto0oH siueiike aJpecHOro npoCTpaHCTBa.

CoBpeMeHHass METOJMKA CO3JaHHMS CTPYKTYPUPOBAaHHBIX MPOrpaMM
PEKOMEHIYET UCIOJIb30BaTh MUHUMYM KoMaH JMP.

TpexOaiiTHble KOMaH/Abl YCIOBHOM Iepenauu ynpaBieHus 0e3 BO3Bparta,
Ha3bIBAEMBIE TAKXE YCIOBHBIMU IIE€PEXOJAaMU WM  Pa3BETBICHUIMM,
OCYLIECTBJISIOT  IepeAady  YIpaBIE€HHUS TOJBKO TMPU  yIOBIETBOPEHUU
HEKOTOPOI'O YCIIOBHSI, 3aJaHHOT'O B KOJE OIEpaIiu.

Ecnu ycioBue He YIOBIETBOPSAETCS, TO IEPEAAYd YIPABICHUS HeE
MPOUCXO/IMT, a BBIMIOJIHSETCS Cleaytonias no MopsaKy KOMaHjla, T. €. B 3TOH
CUTYallMM KOMaH/1a pa3BETBJICHUS YKBUBAJICHTHA XOJIOCTON KOMaH/IE.



[TpoBepsieMbIM yCITOBHEM SIBJISIETCSI TEKyIllee 3HAYCHHWE OJIHOTO W3
WHNKATOPOB, YKA3BIBAEMBIX B KOJC OICPaIlUH.

Jlns ynoGcTBa mporpaMMHUpPOBaHUSI MPEAYCMOTPEHBI KOMAHIIbI Pa3BETBIICHHMIA,
OCYIICCTBIISIONINE Tepefady VYIpaBIeHUS TI0 CEAWHWUYHOMY U HYJICBOMY
3HAYEHUIO KaXXI0T0 U3 WHINKATOPOB, KpoMe uHankaropa AC.

Hanpumep, komanma JZ mnepenaer ympaBieHHE, T. €. OCYIICCTBISCT
3arpy3ky PC «—<B3> <B2>, ecnu ¢uar Z=l, a komanga JINZ — ecnu ¢uaar Z =
0. Ananmornunsie mapHbie koMaHabl umetores s ¢aroB CY(JC, INC), S(JM,
JP) u P(JPE, JPO). Bcero, Takum o0Opa3om, TOJy4aeTCss BOCEMb KOMAaH]]
Pa3BETBJICHUM.

B Tabmume 1.1 mnpuBeaeHsl KOMaHABI YCIOBHBIX IEPEXOJOB,  HX
MAaIIIMHHBIN KOJI, (hOpMAT 3aIUCH U JICHCTBUS, KOTOPHIC OHU MPOU3BOJIAT.

[Ipu pabGoTte ¢ AByMS MOCIETHUMH KOMaHAaMH W3 TaOmuIel 1 criemxyer
MOMHHTh, YTO TMPOLECCOp TMpEAroiaraeT dYTo O3TH 4YHUCJIa 3alHiCaHbl B
JOTIOTHUTEIIFHOM KOJIe, T.C. SIBJIIFOTCS 4YHCIaMU cO 3HakoM. [losTtomy mpu
pabote ¢ ynuciiaMu 0e3 3HaKa OT ATHUX KOMaHJI CTOUT BO3ICPKATHCSI.

Takum 00pa3om, KOMaHIIbI YCJIOBHBIX II€PEXOI0B ITO3BOJISIOT CTPOHUTH
BETBSIIUECS AJITOPUTMBI, aHAIOTUYHBIC TIPEICTABJICHHOMY Ha PHUCYHKE 1.

JMP addr (Jump). Ilepexon unu BerBienue (PC) <— addr. Ymopasnenue
nepenaeTcss KoMmaHze, aJpec KOTOpoW ycTaHOBJeH B Oaiite 2 um 3 Tekyie
KOMaHIbl.

1100 0011
Moagmmii 6anT
agpeca
Crapmmii 0aiT
aapeca

[MukinoB — 3; mepuomoB T — 10; anmpecanuss — HENOCPEACTBEHHAS,
WHIUKATOPBI — HET.

J condition addr. YcnoBHoe BeTBienue. Eciiu ycioBue BBIIOJHSETCS, TO
yIpaBJICHUE TIEPEIAcTCsl KOMaHJIe, aJipec KOTOPOMl yCTaHOBJICH B Oaiite 2 u 3
KOMAaH/IbI; €CJIM HET — YIIPABICHUE TTPO0JDKACTCS MTOCIICI0OBATEIBHO.

11 CCCO010
Mitagmmii 6aiT
aapeca
Crapiuii OauT
ajpeca

[uxkmoB — 3; nepuoaoB T — 10; aapecaniysi — HEMOCPEICTBEHHAS.
CALL addr. BezoB ((SP) — 1) « (PCH); ((SP) — 2) «— (PCL); (SP) «
(SP) — 2; (PC) « addr. B ctex momeniaercst agpec Bo3Bpara, coaepxkumoe SP



JBAXKIbI ICKPEMEHTUPYETCS. Y TIpaBJIEHUE MEPENAeTCsl KOMaHa€e, aipec KOTOpOor
yKa3aH B 0aiite 2 u 3 TeKyliei KOMaHIbl.

1100 1101

Mitaammii 6anT
aapeca

Crapiuii OauT
anpeca

[uxnoB — 5; mepuomoB T — 17; aapecaruss — HeENOCpeACTBEHHas,
KOCBEHHAsl perucTpoBasl.
Ta6muma 1.1 Komanapl yCIOBHBIX TEPEXOOB.

orepanus MHEMOHH | KOJI dbopmar CUMBOJIMKA
Ka

[Tepetitu o aapecy | JZ addr CAH CA Ecmm Z=1
addr, eciin MIL.OANT (PC)<addr.
pe3yabTar 1 cT.0alT

aapeca
nepeitu o aapecy | JNZ addr | C2H C2 Ecnim Z=0,10
addr , ecnu MJI.0aiT (PC) <addr.
pe3yabTaT He () CT.0alT

aapeca
nepeitu o aapecy | JC addr DAH DA Ecmu CY=1,10
addr , ecnu MJ1.0alT (PC) <addr.
pe3yabTar 1 CT.0alT

aapeca
nepeitu 1o agpecy | JNC addr | D2H D2 Ecin CY=0,t0
addr , eciu MUIL.OalT (PC) <addr.
pe3ynbTar 0 CT.0alT

ajapeca
nepeiitu 1o aapecy | JPO addr | E2H E2 Ecau P=0.10
addr , ecim MIL.OalT (PC)< addr.
pe3yabTat 0 CT.0alT

aapeca
nepeittu o anpecy | JPE addr | EAH EAH Ecau P=1,10
addr , ecnu MJ1.0alT (PC) «addr.
pe3yabTar 1 CT.0alT

aapeca
nepeiTu o aapecy | JP addr F2H F2 Ecau S=0,10
addr , ecnu MJ1.0aiT (PC) <addr.
pesyabrat 0 CT.0alT

azapeca
nepeitu o aapecy | JMaddr | FAH FA Ecnu S=1,T10
addr , ecnm MJ1.0aiT (PC) <addr.
pe3ynabTar 1 CT.0alT

ajpeca




Peryimpyromasi JIoruka

Perynmupyromasi Jjlormka, Kak NpPaBWIO, YacTh LMKJIA, COCTOSALIAs W3
KOMaH/JI, U3MEHSIOINX BEIMYMHY CUETYMKA LIMKJIOB M ONPEICISAIONNX YHCIIO
y’K€ BBINOJHEHHBIX MMOBTOPEHUI JMOO YMCIIO MOBTOPEHMI, KOTOPOE OCTAJIOCH
BBIMOJIHUTH. CYETUMKOM LMKIOB MOKET OBITh PETUCTP WIM sSUelKa MaMsATH.
Eciu pnsa Hero wucnonb3yrorcss 8§ OUT, TO MOXKHO OpraHu3oBaTh 10 256
noBTOpeHH IMKiIa. Ecnu cuetunk 16-paspanHbliif, TO HUKI MOXET OBITh
nmoBTOpeEH 70 65536 paza.

2.0PTAHM3ALIUSA IUKJIOB

HuK/I0M KOMNBIOTEPHOW HNPOrpaMMbl Ha3bIBACTCA TpyNIla KOMAaHJ,
KOTOpBIE€ MOBTOPSAIOT HEOOXOAUMOE YUCIO Pa3 BBIMOJIHEHHE OJAHOTO U TOTO K€
3ajaHus. YMcao MOBTOPEHHMH LMKIA OOBIYHO 3aJaeTCsl CHEIHAIbHBIM CYET-
YUMKOM LUKJIOB. [Ipy aHamus3e CTpyKTyphl LUKJIA B IIOCIECIHEM MOXKHO BBIJICIINTh
4yeTbipe (PYHKIMOHAJIBHBIE YAaCTU: MOJATOTOBKY, TEJIO IMKJIA, PETyIUPYIOLIYIO
JIOTHKY ¥ IIPOBEPKY OKOHYAHUS 1UKJIa. Bce 3TH 4acTu B3auMOCBSI3aHbI.

Tesno uukiia

JlaHHas 4YacTh LUKJIA COCTOMT M3 MAIIMHHBIX KOMAaHZ, BBINOJIHSAIOLIUX
3aJlaHUe, C TMOBTOPEHHUEM HWCIOJHEHUSA. Tello MOXKET COIEpkKaTh HECKOJIBKO
KOMaHJ WIN Ja)Xe LETyK MPOorpaMMmy, BKIIOYAIOIIYI0 KOMaHIbl BBOAA-BBIBOJA
JUIsl CBSI3U C TNepupepUiHBIMU yCTPONUCTBAMU; apU(PMETUYECKUE KOMAaHJIbI,
MPOU3BOSIINE  BBIYMCICHUS;, JIOTUYECKHE KOMAHJIBI, OCYIIECTBIISIONINE
TECTUPOBAHUE WM HW3MEHSAIONIME OIPEACICHHBIE YCIOBUS W COCTOSHUS
HEHTpaIbHOrO Mpoiieccopa; koMmanasl CALL s BKIItOUeHUs B paboOTy IPyrux
MpOLEAYyp M JpyTrHMe KOMAaH[bl, HEOJHOKPATHOE IOBTOPEHUE KOTOPBIX
TpeOyeTcs.

Bce apyrue (QyHKUHMOHAJIbHBIE YAacTH LUKJIA MpEAHA3HAYEHBl I IIO-
BTOPEHHUSI TeJla UKJIa HY>)KHOE YUCJIO Pa3 U C HEOOXOAUMbIMU JaHHBIMH.

Crpykrypa mnporpaMmbl, B KOTOPBIX KOMaHIbl pACHOJIAralOTCs B
CIEAYIOIIMX JpPYyr 3a APYroM s4YeHKax IMaMATH W HE HMEIOT IEePEeXOJ0B H
BETBJICHUM, Ha3bIBACTCS JIMHCHHOM.

Ho nnHelHy0 CTpyKTypy UMEET OUYE€Hb OTPAHUYEHHOE YHCIIO MTPOTPAMM.
B ocHOBHOM IIporpaMMbl UMEIOT BETBJIEHUS U IIEPEXOBI.

PaccMmotpum crnenyromuii mpumep. Ilycts B siueiikax O3Y pacnoioKeHbI
nBa onHOOalTOBBIX uncia. HeoOXxoqumMo cpaBHUTH WX U OOJIbIIEE 3amucaTh B
AKKyMYJIATOP.

Ecnu oHuM paBHBI, TO B akkyMyssTop 3anucars 00H.

Uucna pacnonaratores B O3Y no agpecam 900H u 901 H.

Jna  pemeHuss 23TOM  3aJaud  MOXKHO  NPEJVIOKUTH  CIEAYHOLIUN
aNropuTM(pUcyHok 1).

1.3anucate B mapy HL 3Hauenue agpeca neproro uucio (900H).

2.1TomecTuTh B aKKyMYJIATOP BTOPOE YHCIIO.



3.IlpousBecTn omepanuio CpPaBHEHUS COJIEPKUMOTO AaKKyMyJsiTopa H
SYEUKH IIAMSITH, apec KOTOpor HaxoauTes B nape HL.

4 Ilpoeputh OuT npusHaka Hyss (puar Z) ¢aarooro peructpa F. Eciau
OH YCTaHOBJIEH B 1,T0 UKcia paBHBI IPYT APYTY U B akkyMmyJsitop 3anuiieM 00.

3aBepIIuM BBITTOJTHEHHE POTPAMMBI.

5.IIpoBeputs 6uT nepenoca (¢uar C) daaroporo peructpa F. Eciu on
YCTaHOBIIEH B 1,cienoBarenbHO uncio no aapecy 900H Gosblie, yeM 4ucio 1o
aapecy 901H.Toraa 3anuceiBaeM B aKKyMYJISITOp YUCIO U3 SYEHKH MAMSTH C
aapecoM 900H u 3aBepuiaeM nporpammy.

6.Ecmu ¢uar Hyns He ObuT ycTaHOBIGH B 1,1 (ar mepeHoca Takke He
OBLT yCTaHOBJIEH B 1,cnemoBarensHO 9ucio 1o aapecy 901H Gonpmie. 3anumem
€ro B aKKyMYJISITOP Y 3aBEPIINM MPOTPAMMY.

JlaHHas mporpamma y>xe He sIBJSIETCS JMHEHOU. B Hell nosiBunnch 0J10Kku
nepefadn yOpaBlICeHUs IO YCIOBUIO, BeTBIeHMs. KomaHIbl BETBIEHUS WIIH
nepexo/ia sBISIOTCSA CPEICTBOM U3MEHEHUS COJIEP)KUMOT0 cueTuynka komang PC
U CJIEJI0OBATEIIbHO M3MEHEHHSI HOPMAJBbHOM TOCIEIOBATEIIPHOCTH BBITTOJTHCHHSI
nporpammel. biiok-cxema ajnroputma npeacTaBiieHa Ha pUCyHKe 1.

Hauaino
HL=0900H
M(0901H)—» A
CMP M
|
HET Aa
HET Ja . VL
A=00H
A\ 4 \4 A 4
M(0901H) A, M(0900H) A END

Pucynok 1- bnok-cxema



[{ukIbl IPUMEHSIIOTCST B IIporpaMmax Jjisi MHOTOKPATHOI'O MOBTOPEHUS
KaKOI'0-JIM0O JCHCTBUS WM II0CJICAOBATCILHOCTH AchcTBHI. C MX IOMOIIBIO
MO>KHO OPraHU30BbIBaTh BPEMEHHBIE 3a1€PKKU U T.1I .

PaccmoTpum crienyromtyto 3amady. IycTs He00X0aUMO 0OHYIUTH 00J1aCTh
namsat O3Y HaunHas ¢ aapeca
900H u 3akanuuBas aapecoM 950H( Bcero 80 siueek).Bo3MoKHBI 1Ba BapuaHTa
pemieHusa.  IlepBbiii-opranuzanys  OpOrpaMMbl, HUMEIOUIYI0  JMHEUHYIO
CTPYKTYpPY:

MVI A,00H
STA 900H
STA 901H

...........

STA 950H
HLT

Ho Taxas nmporpamma npuBesa Obl K O0JBIIIOMY pacxoay NaMsTH, T.K. OHa
3aHUMaeT MecTo B maMaT 80x3+2=242 Galita.

Bropoii myTh -opraHuzamys IMUKINYECKOM IporpamMMbl, OJIOK-cXema
KOTOPOU MPHUBEJEHA Ha PUCYHKE 2.

B nauanie npoucxoaut 3anuck B peructp D anuanasl MaccuBa SOH (80D),
T.K. Hago oOHymuth 950H-900H=50H suyeex mamsaru. 3aTeM B PETUCTPOBYIO
napy HL 3anuceiBaeM HaualbHBIN aJIpec MaccuBa, a B akkyMyJsitop unciio 00H.

ITorom BeIBOmMM B siueriky O3V, aapec kortopoul 3ammcan B mape HL,
COJIEP’)KUMOE aKKymyJisiTopa. TakuM oOpa3zoM siueitka oOHymsieTcs. [locne Toro
KaK MmporpaMMa OOHYJIMJIA TEPBYIO SYEHKY, HEOOXOAMMO YMEHBIIUTh CYETUUK
nuKia Ha 1.

Cueruuk 1ukKiIa HaxoauTcst B peructpe D u 0 B 3TOM perucrpe ycioBue
BbIXOJa W3 1ukia. Eciu uucino B peructpe D He paBHO 0, TO 3HAYUT HE BCE
SUEeKW OOHYJIEHbI W MporpamMma MOJATOTaBIMBAET aJ[pec CJIECAYIOLIEeH SYehKU
MaccHuBa, yBennunBas coxepxkumoe napsl HL Ha 1.3aTtem nepenaer ympasiieHue
B TOUKY 1 o Gi10k-cxeMme Ha pucyHke 2 . M Becb LUK IOBTOPUTCSI CHOBA.

Tak Oyner 10 Tex mop moka uuciio B peructpe D He cranet paBHo 0 u Bce
STYCUKN HE OyayT OOHYJICHBI.

[Iporpamma Ha AccemOiiepe W B MaIlIMHHBIX KOJAaX IMPE/ICTaBlICHA B
tabmie 2.1.
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[ HAYAJIO ]

|
D=50H
KOJI-BO ssueek O3Y
|
HL=0900 H

Hau.anpec maccuBa
[

A=00 3amuch B aKK.

A- M (HL)

|
D-1

\
KOHEI]

HL+1
MOJITOTOBKA aJIpeca CIIeI. IYECUKU

Pucynox 2 -bnok-cxema mporpammbl 00HYJIEHUS MacCHBA.

[Ipu cocraBiieHnH nporpaMMel Ha AcceMOliepe aapeca eEpPEexo10B ele He
ONpEeNeIeHbl U OHU 3aMEHSIOTCS CUMBOJIBHBIMH MMEHAaMH, TaK HAa3bIBAEMBIMU
MeTkaMu (MeToM MOXKeT ObITh Jt00asi IMOCIe0BAaTEIbHOCTh CHUMBOJIOB,
HAYMHAIOMIASCS C OYKBBHI).

B nporpamme tabnuue 2.1 metkamu siBiisiroress M1 u M2. Mx agpeca
CTaHOBSITCS OTPE/ICTICHBI ITOCJIE TOr0 KaK MaITUHHBIE KOJIbI OYIyT PacCTaBIICHBI
0 aJipecaM B MaMSATH.

B mamem cimyugae ampec metkm M1 Oynmer pasen 0807H (mauaio
nporpammel). Anpec metku M2 Oyaet 0810H (aapec koHIla mporpamMmmsi).

TaxuMm oOpa3oM BeJlMYMHA LUKIMYECKOW MPOrpaMMbl COCTABUT Bcero 16
OailT (cpaBHUTE ¢ 242 GaiiTaMu B IEPBOM CITydae).

[Io 3TOM mpuYMHE MNPOrPaMMBbI, MMEIOIIYI0 IUKIUYECKYIO CTPYKTYpPY
0oJjiee MpEeANOYTUTENbHEE, T.K. OHM SKOHOMST MaMsTh MHKpPOIPOLIECCOPHOM
cuctembl (0ynp To YMK unu IBM PC ); camoe moporoe B KOMIBIOTEPE ITO
MUKPOCXEMBI MaMsITH U OT pazmepoB O3Y 3aBucuT o011asi CTOMMOCTb CUCTEMBI.
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Tabauua 2.1 IIporpamma oOHYJIEHHST MacCUBa

AJIPEC KOJ METKH KOMMEHTAPUI
MHEMOHHUKA ACCEMBJIEPA

800 16 MVI D,50H WHUIAAIN3AalH CUeTYNKa [TUKIIa

801 50

802 21 LXI H,0900H HayvaJIbHBIA aipec MaccuBa

803 00 M. Gaiit anpeca

804 09 Cr. GaiiT agpeca

805 3E MVI A,00H 3aMCh KOHCTAHTBI B aKKYM.

806 00 Oaiit

807 M1 77 MOV M,A oOnynenue sueriku M(HL)

808 15 DCR D YMEHBIICHUE CUETYHKA Ha |

809 M2 CA JZ ecinu D=0,T0 BBRINTH U3 IIHKIIA

80A 10 M. GaiiT anpeca

80B 08 Cr. GaliT agpeca

80C 23 INX H D<>0,npoao/KuTh UK,
MOJITOTOBUB AJIPEC CIEAYIONIEH
SIYCUKH|

80D C3 JMP M1 besycnoBHbI nepexo; (opraHu3anus
IIMKJIA)

80E 07 M. GaliT anmpeca

80F 08 Cr. Gaiit agpeca

810 76 HLT M2 KOHEL IPOIPaMMBI

3. OPTAHU3BALIUA BPEMEHHBIX 3A/TEPXKEK.

B Havanie kaxjoro MamiMHHOTO IHUKIA MPOIEccCop (OPMHUPYET CIOBO
coctosinue mporeccopa (CCII), koTopoe BbIIAETCS B CUCTEMY 4Yepe3 IIUHY
JAHHBIX M 3allOMHHAETCS] BO BHEIIHEM PETMCTPE HAa BCE BPEMS BBINOJIHEHUS
MammHHOro uukia Paccmorpum BpemeHnHble auarpamMmbl (BJ]) ocHOBHBIX
MAaIIMHHBIX LUKIOB (PUCYHOK 3). MamMHHBIE LUKIBI COCTOAT W3 MAIIMHHBIX
takToB (MT).

YacToTa cie10BaHusI CHHXPOUMITYJIbCOB:

6
fcl c2=2><10 I'n=2 MI'u

JmurenpHocTh mammHHOro takra: MT = 0.5 mxc BJI Bcex tumos
MAIIIMHHBIX [TUKJIOB HAYMHAIOTCSA OJIMHAKOBO.

B nepBom Ttakte T1 mo mepegnemy ¢ponty F2 na Bbixome SYNC
MHKPOIMPOLIECCOPA MOSBIAETCA CUTHAJ BBICOKOTO YPOBHSA, UHAULUPYS IEPBBIN
TaKT MallMHHOTO Hukia (puc.l) Kpome Toro, Ha mMHE JAHHBIX B 3TOM TaKTe
MOSIBJISIETCSL CJIOBO COCTOSIHUA, Y KOTOporo B pazpsaax D1, DS, D7 3anucansl
enquauIpl. [lo mepennemy ¢ponty F2 B 3TOM TakTe Ha aapecHOW IIMHE
YCTaHABJIMBAETCS aJpec TYCHKU MaMATH, KOTOPbIX MOCTynui B Oydep aapeca u3
CYeTuMKa KOMaHJ MHKporpoiieccopa ( T.e. MOCTyHmaeT aapec SUYehku, u3
KOTOPOU M3BJIEKAETCS] KOMaH1a)

Bo BTopom Takte T2 Ha Bbixone Mukpomnpoueccopa DBIN nosiBisercs

CHUIrHaJl BBICOKOI'O YpOBHA MJIMUTCIIBHOCTBIO B OJHWH TAKT, IO KOTOPOMY OOBIYHO
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IIPOMCXOINUT YTEHUE IaMATH WIM BHEIIHUX YCTpOUCTB. B 3TOM Takte MII
onpamuBaer curHaisl Ha Bxogax READY, HLD u HLDA. B 3aBucumoctu ot
3HAYEHMS] CUTHAJIOB Ha ATUX BbIBoAax MII nepexoauT B pa3jiuyHble COCTOSHUSA:
0’XKUJaHUs, 3aXBaTa, OCTAHOBA.

B Ttakte T3 MOXET BBINOIHATHCA WA 3aBEPIIATHCS UTCHUE ITAMSTH,
MocJie 4ero mwuHa AaHHbIX DB nepexoauT B BHICOKOMMIIETAHCHOE COCTOSHHUE.
OOGBIYHO 70 YETBEPTOro TakTa T4 y)e U3MEHSACTCS 3HAUCHHUE CUCTYMKA KOMaH]I
PC u Takum oOpa3om, B HEM HaXOAWTCS aJpeC HOBOW KOMAaH]IbI, KOTOPBIHA
MOCTYMAET Ha AJ[PECHYK) MIHHY B NEPBOM TaKTE CIEAYIOUIETO0 MAalIMHHOTO
UK.

B uerBepToMm TakTe T4 KOJ KOMaH/Ibl, TOCTYUBILINNA B PETUCTP KOMaH/
JemudpupyeTcs - onpenensercs , CKOJBKO IUKJIOB UM TAaKTOB TpeOyeTcs s
BBITIOJTHEHUSI KOMaH/IbI, KOTOpas 3aTeM 00padaThIBa€TCs MUKPOIPOIIECCOPOM B
TEUYEHUU JAHHOTO WJIM MOCJIEAYIOMIErO MATOro TakTa T3.

[To mnepennemy ¢ponty F2 Ha BBIBOJAX aApecHOM IMMHBI B TakTte T4
MOSABJISICTCS.  HEOIPEICIICHHOE 3HAaYCHKE, a B TaKTE TS5 3TH BBIBOJIBI TIEPEXOIAT
B BBICOKOMMIICIAHCHOE COCTOSIHUE.

| | \ \ \ \

r,iTl - ") T - T ™ T s -

| | \ \ \ \

Fl \/ \ | \/ \ \/ \ \/ \ }

1 1 1 1 1

| | | | | |

| | \ \ \ \

| | \ \ \ \

| * | | | |

SYNC | | ! ! ! !

J— | | | | |

| | [ [ [ \

| | \ \ \ \

| T | | |

BN | ! | \ | | |

| Comacome Baifr jprbK ! ! !

{ DIESDH| ) | | |
D

‘ — W W W— S G W—

o i ) e

| i 3 : : |

/ | | | | :

READY | | | | |

| | \ \ \ \

| | \ \ \ \

| | \ \ \ \

| | 1 ‘ 1 ‘

- | | \ \ \ \

WR % | \ \ \ \

| ! ! ! !

| | \ \ \ \

| | L] i \ \

| VATDEC SRV TRVSITI 13 KOTOPOU IPOVBR(IATCT YICHIE TEPBOTO KOVBHITHI | |

| ; ‘ ‘ | Zoocrome \

Al5AD l ! | \ \ ]

| | l — |

| | i i \ \

Pucynox 3- Bpemennsie quarpaMmbl paboThl MUKpOIIpoIieccopa B 1iukiie M1
(LMK U3BJIEYEHUST KOMAH/IbI)
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3.1 Pa3paGoTka nporpaMMbl BpeMEeHHOI 3aepKKH

B camom mpocteiiiiemM ciiy4ae MporpaMMHasl peaau3anusi BPEMEHHBIX
3aJiepKEeK Majol IUTETLHOCTH TMPEACTaBIseT co0O0M MOCIen0BaTeIbHOCTD
xoJtocTeiXx KoMaug (NOP).

Kaxmas takas komanga oOecreunBaeT 3ajepkky Ha 2 MKcC.(2x10E-6).
Takum oOpazom, Isi TPOrpaMMHUPOBAHMS 3aJlep KKK BpemeHu, Ha 300MKc
(0,0003c) nmotpedyercs 3ansaTh 150 sueek mamsTr. HeparmoHaIbHOCTh TaKoOTO
MOJX0/1a OYEBU/THA.

[lopToMy nJis OpraHu3aiid BpPEMEHHOM 3aJ€pKKU HCHOJb3YHOTCS
MPOCThIE MPOTPaMMHBIE UKL VX CYyIIHOCTh 3aKJIFOYAETCA B TOM, YTO B OJIMH
u3 peructpoB POH (manpumep, B peructp B) 3anuceiBaeTcss 4mciio, KOTOpoe
MOCJIE MPOXOXKICHUS KaXJ0TO IUKJIA YMEHbIIaeTcs Ha eAuHuly. [{ukmuueckuit
MPOLECC MPOJOKAETCA A0 TE€X MOp, MOKA COAEPKUMOE YKa3aHHOIO PErucrTpa
HE OOHYNUTCSA. DTO SBISETCA MPU3HAKOM BBIXOAa M3 mukiIa. O4eBUIHO, UYTO
JUIMTEJIHOCTh  3aJ€P>KKA  3aBHCUT OT 3arpy’kKaeMoro B PErucTp 4Yucia,
ONPEECIISAIOUIEI0 KOJUYECTBO OTPa0aThIBAEMBIX IHUKIOB, a TaKKE€ BPEMEHHU
BBITIOJIHEHUSI KaXXIOW KOMaH/bl, Bxonsmed B mporpammy. Jlis ymobctBa
MCIIOJIb30BaHUs pa3pabOTaHHON TPOTpaMMBbl €€ PEKOMEHYETCSl BBITIOJIHUTH B
BUJIC TIOANporpamMMbl. ['paduyeckuii aaropuT™M MOJAOOHOW MOAMPOTPAMMEI
MIPEICTABIICH HA PUCYHKE 4.

Hauano nporpammsi

3anoMHUTH cozepkuMoe peructpa B B crexe

3arpy3uts B peructp B «N» 4ucio mporpaMMHBIX IIHUKIOB

YMeHbIIUTH COZCPIKUMOE B Ha COAUHULY

Coneprxumoe peructpa B # 0

Boccranosuts coaep:xumoe peructpa B u3 creka

Brixon u3 oAnporpaMmbl

PucyHok 4 -Anroput™M BpEMEHHOU 3aEPKKH.
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Texct mporpaMMbl, COOTBETCTBYIONIUNA CTPYKType TpadudecKoro
anroputrma (pUCYHOK 4) MOKHO IIPEJICTaBUTh B ClielytoliemM Buje (Tadbmuna.3.1).

JIns  JOCTWXKEHMST 3aJaHHOM BPEMEHHOM  3a/IepPXKKH  HE0OXOgUMO
OTPENEIIUTh 3HAUYCHHE YKcia N MOBTOPEHUN MPOTrPAMMHBIX IIUKJIOB, BBOJUMOIO
B peructp "B". HMckomoe uncino N omnpenensercs BpPEeMEHEM BBIMOJIHEHUS
KOMaHJ, BXOJSAIIMX B JaHHYIO MporpamMmy. Eciau BpemeHHas 3aiepikka
BBIMIOJIHEHA B BHJI€ MOANPOTPAMMBI, TO IPHU pacyéTe HEOOXOIUMO YUUTHIBATDH
Bpems Ha oOpamienue k nognporpamme (CALL TIME 1, t0=8,5 mkc) u Bpixoaa
u3 noanporpammsl (RET, t6=5,0 Mkc).

Tabmuma 3.1 Onpenenenue 4yuciaa MOporpaMMHbIX MUKIOB " N" s
OopraHu3aluy TpedyeMol BpEMEHHOH 3aIePIKKH.
Bpewms
Merka | MHEMOKOJ | BBINOJHEHUS KommenTapuii
(MKC)
TIME 1 |PUSH B t1=5,5 Conepxunmoe perneipa B

3aIlIOMHHUTB B CTCKC

3arpy3ka N B peructop B uyucna

MVI B, "N" t2=3.5
LIUKJIOB
M1 DCR B t3=2,5 Ymenbiienve B Ha enunuiry
INZ M1 t4=5,0 Ecnu ve 0 Bo3BpaT Ha MeTKy L1
POP B t5=5,0 Boccranosuts peructp B u3 creka
RET t6=5,0 Bo3Bpar n3 noanporpammsel

CornacHo Tabnuiie 3.1 JIUTENIBHOCTh BPEMEHHOM 3aICPIKKU:
T1=t0+t1+H2+Nx(t3+t4)+t5+t6.
OTtkyna Tpebyemoe yucio noBropenuii N :

T1-t0-t1-t2-t5-t6

N=
t3+t

[Tocne  ompenmenenns N ero  HeEoOXOoOMMO  TIEpPEBECTH B
HIECTHAALATEPUYHBI  KOJ M 3amucaTh B COOTBETCTBYIOUIEM  MECTE
MOANPOTPAMMBI.

[Ipumep. Omnpenenutes npumeHuTenbHO K nopnporpamme TIME 1
KOJM4ecTBO N TMOBTOPEHUH MPOrpaMMHBIX LHKIOB, OO0ECIEUMBAIOIINX
BpeMeHHY0 3a1epkKy T1=300 mkc.

t0=8,5 mxc; t1=5,5 mrc; t2=3,5 mkc; t3=2,5 mkc; t4=5,0 MKc;

t5=5,0 mkc; t6=5,0 MKc;

T1=300 Mmkc;

TpebGyemoe unciao MoBTOPEHUIA:

300-8,5-5,5-3,5-5,0-5,0
N= =36,3
2,5+5,0

[Ipuanmaemoe unciio noBTopeHu N=36. [lelicTBUTENbHAsI BBIICPKKA
BPEMEHHU:

T11=8,5+5,5+3,5+36(2,5+5,0)+5,0+5,0=297,5 mxc.
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OTtHocuHTeIbHAs OIMOKA COCTABUT:
T1-Tln 300-297,5
T= x 100 % = x 100 % =0,83 %
T1 300

Kak mokasanu pacdersl ommOKa COCTAaBISET BECbMA MAIyIO BEJIMUNHY H
B OOJIBIIMHCTBE CIIy4aeB oMMOKON 10 1% MOXKHO IpeHeOpeyb.

OpHako B Tex ciayyasX, Korjga HEOOXOAMMO IOBBICUTH TOYHOCTb
MoJTyuyeHus: TpeOyeMbIX BPEMEHHBIX 3aepPKeK B TEKCT MPOrpaMMbl MOXKHO
BCcTaBUTh KOMaHy NOP (t7=2mkc). [Ipuyem eciam 3Ty KOMaHAy BCTaBUTb BHE
LUKJIa, TO

T1a=t0+t1+t2+Nx(t3+t4)+t5+t6+t7=297,5+2=299,5 MKc.

U B 3TOM CITy4ae:

TI-Tln 300-299,5
T= x 100 % = x 100 % =0,16 % .
T1 300

Ecin xomannmy NOP BcraButh B Teno uukia, to Tla yBenmuuurtcs Ha
Bpemsi Nxt7=36%2,0=72 MKC, TO €CThb TaKUM 00pPa30M MOKHO KOPPEKTUPOBATH
rpyObie OMMOKN BPEMEHHBIX 3aJIepPiKEK.

[locne mnpoBepku W yTouHeHHs] JecsituyHoe umcio N(10) =36
HEOOXOJIMMO MEPEBECTH B IIeCTHAAUATUpUUHBIA KoJ N(16)=24 u 3arpy3uth B
COOTBETCTBYIOIIEE MECTO MTPOTPAMMBL.

MakcumanbHasi BpeMEHHasl 3aJiepKKa sl HOJIMpOorpaMMbl MOAOOHOTO
BUJIa OTIpEIeNsieTCs MaKCUMalbHbIM 3HaueHreM uucia N= FF(16)=256(10).

B sTom cnyuae

T1 max=8,5+5,5+3,5+256%(2,5+5,0)+5,0+5,0+2,0=1949,5(mxc)

[Ipy HeEoOXOAMMOCTH TIONYYCHHS BpPEMEHHBIX 3aJCpXKEK OOoJbIei
JUTMTEIBHOCTA ~ HEOOXOMWMBI ~ MpOTrpaMMbl  OoOecreunBaroiue  OoJbIee
KOJIMYECTBO IMOBTOPEHUM MPOrPAMMHBIX IIUKJIIOB.

3.2 IlporpammHas peajm3anusi BpeMEHHBIX 3aepPKeK
00JIb1IOH IIUTEJIbHOCTH.

[Ipu peanuzanuu HEKOTOPBIX MpPOrpaMM , OCOOEHHO Mporpamm
yOpaBiICHUS  PA3IUYHBIMA  BHEIIHMMHU  YCTPOMCTBaMH,  MOSABISAETCS
HEOOXOJUMOCTh B BPEMEHHBIX  3aJ€pKKaX  JIOCTATOYHO  OOJBIIOHN
JUIMTENIBHOCTU. [l IpOrpaMMHON peanu3aluy TaKUX BPEMEHHBIX 3aJepiKeK
MOKHO HCIOJIb30BaTh aITOPUTM (PUCYHOK 3),HO C yBelIMYEeHHEM uuciaa N 110
3HAUYE€HUN , oOecrneunBarouMX TpeOyeMy0 BPpEMEHHYIO 3aJiepkKy. st aToro
yucino N ompeaensioniee KOJMYECTBO IMOBTOPEHUM 1HMKIA HEOOXOIUMO
3anucaTh B Iapy PErucTpoB , B ITOM CIydae YHUCIO TMOBTOPEHHUH MOXKET
nocturatb FF FF(16) unu 65535(10).

Torna rpadguyueckuii anropuT™M MOANPOrPaMMBI C UCIOJIb30BAaHUEM MHapbl
peructpoB BC OyaeT BuITIsAAETh TaK (PUCYHOK S):
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Hauano nporpammsr

3aMOMHUTb COAEPKUMOE peructpopoit mapsl BC B crexe

3arpy3uThb B peructpoyio napy BC «N» 4ucio nporpaMMHBIX
LIAKIIOB

YMenbmuts cogepxumoe BC Ha equauiy

Conepsxumoe peructposoit mapst BC # 0

BoccranoButs cogepxumMoe peructpopoit mapst BC u3 crexa

Boixon u3 TIoATIpOTrpaMMbl

PucyHok 5 - AITOpUTM NOJANPOrpaMMbl BPEMEHHOM 3a/1€pKKHU OO0JIbIIION
JUTUTEIIbHOCTU

Texct mporpaMMbl  ,COOTBETCTBYIOIIUNA  CTPYKTYype TIpadudecKoro
anroput™Ma (PUCYHOK 5) MOKHO TPEICTaBUTh B CICAYIOIIEM BHUC (Tabmuia
3.2):

Tabauua 3.2 IIporpamma BpeMeHHOI 3aJIep KKK O0JIbIION JJIUTEbHOCTH.
Mertka Muemoxkon Bpems KommenTtapuit
BBITTOJIHEHWS,MKC
TIME 2 | PUSH B t1=5,5 Conepxumoe peructpoB B,C u A
PUSH PSW 12=5,5 3aIIOMHHUTH B CTEKE
LXI B, "N" t3=5,0 3arpy3ka yucia nukioB N B peructpsl B u
C
M2 DCX B t4=2,5 Ywmenbiienne B u C Ha eqununy
MOV A B t5=2,5 Copnepxumoe B neperpy3uts B A
ORA C t6=2,0 Jlornueckoe "MJIN" mexnay A u C
INZ M2 t7=5,0 Ecnu He 0 Bo3Bpar Ha MeTKy L2
POP PSW t8=5,0 BoccranoButs A
POP B t9=5,0 Boccranosuts peructpsl B u C u3 creka
RET t10=5,0 Bo3sspar u3 noanporpamMmsl

17




3.3 Pacyer BeJIMYMHBI 3a1eP:KKH BPeMEHH

MakcumanbHasi 3afepxkka peanuzyemas noxamnporpammoi TIME 2

(Tabnmma 3.2) ¢ yueToM BpeMeHH oOparieHust K moamporpamMme U gncia N=FF
FF(16)= 65535(10) cocTaBur :

T2max=8,5+5,5+5,5+5,0+65535%(2,5+2,5+2,0+5,0)+5,0+5,0+5,0=786459,5
(mxc) =0,786 (c).

Kak m B mpenplayimieM NOpUMEPE YBEIWYUTH JJIIUTEIBHOCTH 3aJIEPKKHU
MOHO JT0OOABJIEHHEM OJHOW MM HECKOIbKUX KoMaHJ NOP BHyTpu win BHe
Tea UUKIIA.

3a7ep/KKU JUIMTENIBHOCTBIO OT €IMHMI[ JI0 JAECATKOB CEKYHJ MOKHO

IOJIyYUTh IIOCJEIOBATEILHON pealn3alrell HECKOJBKUX MOANPOrpaMM THIIA
TIME1 u TIME2.

4.3AJAHUE K JJABOPATOPHOU PABOTE.

4.1.I3yunTh TpOrpaMMbl, MPUBEICHHBIE B METOJAMYECKOM YKa3aHUH.
[TousaTes TpUHIUIBEI UX (YHKIMOHUPOBAHUS HA3HAYEHUE JCHCTBUN, KOTOPHIC
OHH MPOU3BOJIAT.

4.2 .Pa3paboTaTh mporpaMmy, 3arloJHSIONIYI0 00JIaCTh MaMSTH C aapeca
AOOH wu 3akanuumBas aapecom BOOH, koncrantoit 98H. IIpocMoTperh
PEe3yAbTAThl BBHIIOJHEHUS POTPAMMEI.

4.3.PazpaboTaTh mNporpamMmy, HaXOJAIIyH0 HaWMEHbIIEE YHCIIO, B
MaccuBe HaumHasg ¢ aapeca 900H wu 3akanumBas agpecom 950H wu
3aMUCHIBAIONIYI0 €r0 B aKKyMymsiTop. [IpocMoTperh pe3ynbTaThl BBITOJIHEHUS
MPOTrPaMMBl.

4.4 Pa3paboTtaTh mporpamMmy, OMPEIACISIONIYI0 KOJWYECTBO OalT, y
KOTOpBbIX cTapuuii OuT ycraHoBieH B 1.00sacte mamsatu g noucka 980H-
990H.

KonuyectBo OaiiT 3amucate B peructp D. IlpocMoTperb pe3yiibTarbl
BBITIOJTHEHUS IPOTPAMMBI.

4.5. Pazpaborarp mnporpammy, KOTopasi MpOU3BOJUT MHBEPCUIO MACCHBA
13 12 01HOOAMTOBBIX YMCET PACTIONIOKEHHBIX ¢ aapeca 970H.

4.6.PazpaboTaTh nmporpaMMy BpeMEHHOM 3a/IepKKUA Ha BpEeMs, yKa3aHHOE
npenoyaBareneM. [IpeacTaBuTh MONHBIA pacdeT BpeMEHH 3aJep>KKU JTaHHOMN
POTrPaMMBL.

5.COAEPKAHUE OTYETA.

OTuer MOKEH COAepKaTh - TEKCT MPOTpaMMbl W TEpeYeHb KOMaH]I
nepeaauu ynpasienust Mmukponponeccopa KPSEO0BMEOA (18080 /8085).
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6.BOITPOCHBI.

6.1.ITo xakuM ycimoBusM 3amnucbiBaeTcss 1 unu 0 B paspsiasl (iraroBoro
peructpa?

6.2.0pranuzanys BeTBJICHUS B MpOrpaMmax.

6.3.0Opranuzanys MUKJIOB U IUKINYECKUX CTPYKTYP.

6.4 Kakne koMaHIIbl MHUKPOMPOIIECCOPA OTBETCTBEHHBI 32 BBIMOJIHEHUE
BETBJICHUSI B TIPOTPaMMaXx; KaKk OHU (PyHKITMOHUPYIOT.

6.5. Jlys yero npeiHa3HAuY€HA PETYIHUPYIOIIasl JJOTUKA?

6.6. Kax onpeaenuts TpeOyeMoe KOJIMUECTBO MPOrPAMMHBIX IIUKIIOB ?

Buabl KOHTPOJILHBIX MEPONIPUATHI B 0as1ax

Bu bl KOHTPOJIBHBIX MEPONIPUSITUN bamier | No Hepeny
BrimonHenne u 3ammra 1abopaTopHbIX padboT 2 15 4-6
NUTOIrO 15
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