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IIpakTnueckas padora Nel

Tema: MoHUTOpPHI U TPOEKTOPHI, MpUHTEPHI. CKaHEephl U (PaKc-MalIMHBI, AUHAMUKU U
HAYIIHUKY.

Henanb: M3ydenne cTpyKTypbl IEYaTArOMINX YCTPOUCTB. CIOCOOBI TOAKITIOYCHHUS.
[IporpaMMHas HACTpOMKa NEYaTAIINUX YCTPOUCTB.

bonbmuHCTBO IIPUHTCPOB U IINIOTTCPOB UMCIOT BHCIITHUM HapaHHeHBHBIﬁ I/IHTep(i)GI‘/’IC

Centronics (UPIIP-M) nnst HenocpenactBennoro noakintodeHus kK LPT-nopry. Ilonarue
«Centronics» OTHOCUTCS KaK K HA0OpY CUTHAJIOB U IPOTOKOJIY B3aUMOJICUCTBHUSI, TaK U K
36-KOHTAaKTHOMY pa3beMy Ha npuHTepax. MaTepdeiic opueHTHpoBaH Ha nepegady noToka
OalT TaHHBIX K MPUHTEPY U IPUEM CUTHAJIOB COCTOSAHMS npuHTepa. Murepdeiic
Centronics OJIEPKUBAETCS] BCEMHU MTPUHTEPAMHU € MapaliedbHbIM uHTEpdeiicoM. Ero
OTE€UYECTBEHHBIM aHAJIOroM siBisieTcst unTepdeiic XPIIP-M. HaznaueHue CUTHAIOB
uHTepdeiica npuBeAeHO B Ta0. 3.1, a BpeMeHHbIe TuarpaMMbl 0OMeHa C MPUHTEPOM —
Ha puc. 3.1. [lepegaya 1aHHBIX HAYWHAETCS C TPOBEPKHA TOTOBHOCTH IIPUHTEPA —
COCTOSIHUA TUHUU Busy: mpuHTEp NMpUMET JaHHbIE TOJILKO MPU €r0 HU3KOM YPOBHE.
Ctpo0 JaHHBIX MOXKET ObITh KOPOTKUM — JIOJIM MUKPOCEKYH/IbI, U MOPT 3aKaHYMBAET €r0
dbopmupoBaHue, He oOpaiiasi BHUMaHus Ha curHai Busy. Bo Bpems ctpoba naHHbIe
JIOJDKHBI OBITH IeMCTBUTENbHBIMU. [loTBEpKIeHHEM TTprueMa OailiTa (CUMBOJIA) SBJISIETCS
curHan Ack#, KOTOPBI BeIpaOaThIBAE€TCs MOCIE MpUeMa CTpoOa yepe3 HeoNpeIeIeHHOE
BpeMs (3a 3TO BpeMsl IPUHTEP MOKET BBIMIOJIHATH KaKyI0-TU0O0 JUIMTEIbHYIO ONIEPALIMIO,
Harpumep nporoH oymaru). mnynbsc Ack# siBIIsieTCA 3alIpOCOM IPUHTEpA HA TIPUEM
cienyrouero 0aiita, ero MHCoab3yIOT sl GOPMHUPOBAHUS CUTHANIA MPEPBIBAHUS OT MOPTa
npuHTepa. Ecnu npepbiBaHus HE HCHOJIB3YIOTCS, TO CUTHANT ACK# UTHOPUPYETCS U BECh
oOMeH ynpasisieTcsi mapoi curaanoB Strobe# u Busy. CBoe cocTosiHue PUHTEP MOKET
cooOmuTh NopTy 1o JuHusM Select, Error*, PaperEnd — no HuM M0OXHO onpeienuTh,
BKJIFOUEH JIM IPUHTEP, UCIIPABEH JIM OH U €CTh Jiu Oymara. @opMUpOBaAaHUEM UMITYJIbCA HA
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auHuM [nit# npuHTEp MOXKHO IPOMHULMAIN3UPOBATH (IIPU 3TOM OH OYUCTUT U BECh
cBoil Oydep AaHHBIX). PekMMOM aBTOMAaTHYECKOTO MEPEBOIa CTPOKHU, KaK MIPaBUIIo, HE
noJib3yroTcst u curnan AutoLF# umeer Boicokuit ypoBenb. Curnan Selectln# mo3Bossiet
JIOTUYECKH OTKJII0YATh MpUHTEP OT uHTepdeiica. Tabnuua 3.1 - Curnansl uaTepdeiica
Centronics

%k
Curaan I/O* |KonTaxr |Haznauenue



Strobe#

Data [0:7]

Ack#

Busy

PaperEnd

Select

Auto LF#

2-9

10

11

12

13

14

Ctpo0 nanHbIX. JlaHHBIE GUKCUPYIOTCS MO
HU3KOMY YPOBHIO CUTHaJIa

Jlunum panneix. Data 0 (koHTakr 2) —
MJIAIIIAN OUT

Acknowledge — ummynbc moaATBEpKACHUS
npuema 6aifta (3ampoc Ha MpUeM CIEAYIOIIETO).
MOo’KeT UCIIOIh30BaThCS IS (POPMHUPOBAHUS
3arpoca MpephIBaHHS

3aHATO. HpI/ICM JaHHBbIX BO3MOKCH TOJIBKO IIPH
HHU3KOM YPOBHC CHUTI'HaJIa

Bricoknil ypOBEHb CUTHATU3UPYET O KOHLIE
Oymaru

Curnanusupyer o BKJIFOUYEHNUHU ITPUHTEPA
(0OBIYHO B IPUHTEPE COEIUHAETCS PE3UCTOPOM
c ueneo 5 B)

ABTOMaTHUYECKHI IEpeBO CTpoku. [Tpu
HU3KOM YPOBHE IPUHTEP, NOTYYUB cUMBOJI CR
(Carriage Return — B03Bpat KapeTkw),
aBTOMATUYECKH BBITIOJHACT U QyHKIMIO LF

(Line Feed — mepeBoj cTpoKH)

Error#

32
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Omnbka: konen 6ymaru, cocrossaue OFF-Line
WJIM BHYTPEHHSIS OIIMOKa IPpUHTEpa




Init# 31 Nuunuanuzanms (cOpoc B pexkuM napaMeTpoB
yMOJTYaHUSsl, BO3BPAT K HAYaJIy CTPOKH)

I
Select In# 36 Br16op mpunTepa (Hu3kuM ypoBHeM). [1pu
BBICOKOM YPOBHE MPUHTEP HE BOCHPUHUMAET
OCTaJIbHBIE CUTHAJIBI HHTEp(deiica
GND 1930,33 |O6mmit npoox naTEpdhEiica

* 1/O 3agaeT HanpaBiieHHEe (BXO/1-BbIXO/1) MPUMEHHUTEIHLHO K IPUHTEDPY.

Data FF??FEX [NlaHHbie AeRCTBATENbHBI
Busy / ¥
Strobe# \ /

Ack# VLA /

Puc. 3.1 — Ilepenaua nannbix mno nporokory Centronics

[TapamnensHslid nopt (LPT) coBpeMEeHHBIX KOMIIBIOTEPOB MOKET pabOTaTh B Pa3HbIX
pexxrumax — Kak B crangapTHOM SPP (ero peanusyroT Bce MOPTHI), TaK U B PaCIIMPEHHBIX
(cM. Huxke). [IpakTyecku Bce MPUHTEPBI MOT'YT paboTaTh C MOPTOM B pexume SPP, HO
NPUMEHEHUE PACIIMPEHHBIX PEXKUMOB JIA€T CBOM IPEUMYIIECTBA.

JIByHanpaBlieHHbIN pexuM (Bi-Di) He MOBBIIIAET MPOU3BOIUTEILHOCTD, HO CIIYKHUT
JUTSL COOOIIEHUS O COCTOSTHUU U TTapaMeTpax MpUHTEpa.

CkopoctHble pexxuMsl (Fast Centronics) CylieCTBEHHO MOBBIILIAIOT
IPOU3BOAUTEIBLHOCTD BBIBOJIA, HO MOTYT ITOTPE0OBATh KAUECTBEHHOTO KaOess (CM.
Hmxe) OT npuHTEpa He TpedyeTcs KaKux-JI10o0 T0NOJIHUTEIbHBIX
«HMHTEJJIEKTYyaJIbHBIX» CIIOCOOHOCTEH.

Pexxum ECP — noTeHIuanbHoO caMblii 3¢ (HEeKTUBHBIN, IMEET CUCTEMHYO

MOIJIEPKKY BO Bcex Bepcusax Windows. Ha HEKOTOpBIX IPUHTEPAX peain30BaH HE
10



MOJIHOCTBIO (MOKET OTCYTCTBOBATh anmnaparHasi komnpeccusi). ECP noaaepxuBaroT
npunTepbl HP DesklJet moneneit 6xx, LaserJet 4 u ganee, coBpeMeHHbIE MOAEIIN
¢bupmbl Lexmark. TpeOyet npuMenenust kabelis, 1o 4aCTOTHBIM CBOMCTBaM
cootBercTBytoniero IEEE 1284,

[IpocTeiiuii BapuaHT xabesss nookoueHus npunmepa — 18-IpoBOIHBINA KaOENhb C
HenepeBUTHIMU MpoBoAamMu. OH UCTIOIB3YEeTCs Uit paboThl B peskume SPP, HO Juis
CKOPOCTHBIX PEKMMOB MOKET OKa3aThCsl HEMPUTOJAHBIM, TPHUYEM COOM MOTYT
MIPOUCXOIUTH HEPETYJIISIPHO U JIUIIIb MPU ONPEEICHHBIX MOCIEI0BATEIIbHOCTIX
nepenaBaemMbix KoJoB. [Ipu junnHe Oosiee 2 M jkenaTenbHO, YTOOBI XOTS Obl IMHUM Strobe#
1 Busy ObLIM IEpEeBUTHI € OTNIETBHBIMU OOIIMMU TIpoBOoaMu. BerpedaroTest kabenu
Centronics, y KOTOPbIX OTCYTCTBYET CBsi3b KOHTakTa 17 pazsemMa PC ¢ koHTakToMm 36
pazbema npunTepa. [Ipy nonbITKe MOJKIIOUEHUS TAKUM KabesleM MpUuHTepa,
paboraromiero cranaapte 1284, mosBUTCA cooOlIeHHE 0 HEOOXOUMOCTH PUMEHEHHUS
«JIByHaIpaBJjeHHOro kKabes». [IpuHTep HE MOKET COOOIIUTH CUCTEME O MOIEPIKKE
PaCUIMPEHHBIX PEKUMOB, Ha UTO PACCUUTHIBAIOT ApaiiBepbl puHTepa. Jpyroe
MPOSIBIICHHE OTCYTCTBYIOIIEH CBSI3U — «3aBUCAHUE» MPUHTEPA 10 OKOHYAHUHU TT€YaATH
3ananuda u3 Windows. Ty CBsI3b MOXXHO OPTaHU30BaTh MOMAUKON TOTOIHUTEIHHOTO
MIPOBO/JIA WM K€ TPOCTO 3aMEHUTDH Kabellb.

Hemnoxue aekTpuyecKkre CBOMCTBA UMEIOT JIEHTOYHbIE KaOelIH, y KOTOPBIX CUTHAJIbHBIE
1enu (ynpapisioMX CUTHATIOB) YePEayIOTCs ¢ 001muMu npoBogaMu. Ho ux npumeHenue
B KayeCTBE BHEIIHEro nHTepderica HempakTUYHO (HET BTOPOTO 3aIUTHOTO CIOs
U30JIALIUY, BEICOKAs YSI3BUMOCTh) U HE 3CTETUYHO (KPYyTJIble KaOean CMOTPATCSA JTydIlie).

W neanbHbIM BApUAHTOM SIBIISIFOTCS KAOEJH, B KOTOPBIX BCE CUTHAJIBHBIE JIMHUH ITEPEBUTHI
C O0IIMMH MPOBOJAAMH M 3aKJIIOUEHBI B 001IMI 3KpaH — TO, 4TO TpedyeT IEEE 1248.
Takue kaOenu rapaHTUPOBAHHO PabOTAIOT HA CKOPOCTAX A0 2 MOalT/c U MOTyT
JIOCTUTATh JUIMHBI 10 10 M.

Psan oreuectBeHHbIX (M cTpaH ObiBLIEr0 COB) npuntepos umeer unrepdeiic 4PIIP (IFSP
B nokymeHTaruu Ha npuatepsl ROBOTRON). On siBnsieTcst 6JIM3KUM POJICTBEHHUKOM
unteppeiica Centronics 3a CIEAYIOIUMHU OTINYUSAMU:

* JIMHMHU JAaHHBIX HHBCPTHPOBAHBI;
* IIPOTOKOJ KBUTHUPOBAHUA HCCKOJIBKO HHOﬁ,

+ KO BCEM BXOJIHBIM JIMHUSM (Ha MPUHTEPE)
MOKJIFOYEHBI TTAPhI COTTIACYIOLTUX
pe3uctopos: 220 Om k nutanuio S B u 330
OM k 001eMy poBOYy (3TO MO3BOJISAET
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MCII0JIb30BaTh JJIMHHBIE KaOeIu, HO Ieperpyskaer 00JbIIMHCTBO MHTEPPENCHBIX
anpantepoB PC)

+ CHTHaJIbI OIIUOKHU M KOHIIa OyMaru

OTCYTCTBYIOT.

Nutepdeiic UPTIP MmoxeT ObITh MpOrpaMMHO pean30BaH uepe3 o0buHbi LPT-nopt, HO
JUISl yCTPAHEHUS IEPErpy3KH BBIXOJHBIX JIMHUM COTIACYIOLIUE PE3UCTOPHI U3 PUHTEPA
KEIATENbHO YIaJIUTh.

IIpakTnuyeckas padora Ne2
Tema: Cxanepsl U (pakc-MamIvHbl, AUHAMUKA U HAYIITHUKH.

Henab: M3ydenne cTpyKTypbl CKaHEPOB U (haKC-MaIMHBI, THHAMUKU 1 HAYITHUKH..
CrniocoOb1 nonkitouenus. [IporpaMMHast HacTpoiiKa neyaTaronux yCTpOUCTB.

[TocnenoBarenbHble HHTEP(DENCHI

W3 nocnenoBarenbHbIX HHTEPHENCOB B MPUHTEPAX Yallle Bcero ucnoibzyercs RS-232C
s noakoueHuss K COM-niopty. BeTpedarorest npuHTEPSI ¢ TOCIEA0BATEIBHBIMU
uHTepPercaMu «ToKoBas netyish» win RS-422, kotopeie nogkmoyatorcs k COM-nopty
yepe3 crnelralibHble nepexoaHuKu. [TpuHTepbl paboTatoT Bceraa no aCHHXpOHHOMY
MPOTOKOJIY MEPEAAUN U, KaK MPaBUIIO, O3BOJIAIOT HACTPAUBATh KOH(PUTYPALIUIO
nocJieJoBaTeNbHOr0 HHTEp(deiica. 3a1at0TCsl CKOPOCTh nepeaauu, (opmMaT NOChUIKU
(uncno UHPOPMALMOHHBIX, CTAPT- U CTONM-OUTOB, KOHTPOJIb TAPUTETA) U MPOTOKOJI
ynpasienust notokom: nporpammubiii XON/XOFF unu annapatusiii RTS/CTS.
[Toaxnrouenne npuHTEepoB U WI0TTEPOoB K COM-niopTy TpeOyeT npuMeHeHust Kadels,
COOTBETCTBYIOIIIETO BHIOPAHHOMY MPOTOKOJY, CXeMbl Kabesiel npuBeieHbl Ha puc. 3.2 u
3.3. AnmapaTtHbli IPOTOKOJI MPEANIOYTUTENBHEE — CTaHAApTHBIN npariBep COM-nopra
MOJIb3YETCA UMEHHO UM.

EctecTBeHHO, mapaMeTpsl nHTEpderica MPUHTEPA JOJIKHBI COOTBETCTBOBATH MapaMeTpam,
3anannbM 11 COM-nopra. [lopt koHurypupyercs, Hanpumep, DOS-koman10it
MODE. 3ameTum, uto npu neuatu cpeactsamu DOS (komangamu COPY unu PRINT)
IIPEPBIBAHUSA OT ITOPTA HE UCIIOJIB3YIOTCS.
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. DB9S DBSP
r DB25S l“ DB25P
KPC K npuHTepy
TD|3| 2 )-—\\\_ 3| 2|TD
| RDJ2] 3 12 | 3|RD
DTR|[4]20 | > 4 |20 [DTR
DSR| 6| 6 6 | 6[DSR
RTS|7] 4 |7 | 4|RTS
CTs|8] 5| ™ 8| 5|CTS
DCD| 1] 8 1] 8|DCD
RI|9)22 22 |RI
SG|5| 7|2 2|5 | 7(SG

Puc. 3.2 — Kabenb nonkitouenus npunrepa ¢ npotokosiom RTS/CTS

DB9S DB9P
‘['7 DB25S rl' DB25P

To[3[ 2 [H—~ —P[3[ 2]
RD| 2] 3|5 >[2 [ 3[RD
DTR| 4|20 | > >[4 |20|DIR
DSR[6] 6 | > 3|6 | 6|DSR
RTS[7]74 |51 [l ]RTS
CTs[8[ 5 18 | 5/CTS
DCD (1] 8 [ 511 ["8[bcD
RI| 92 9 [22[RI
sG[s] 7[> >[5 [ 7]sG

Puc. 3.3 - KaGenpb nogkmtouenus npuHTepa mno nporokonioM XON/XOFF
IIpakTnueckas padora Ne3
Tema: 3anpoce! Ha npepsiBanue (IRQ).

Henab: M3yunts ycTpoiicTBO BUHUECTEpa, MHTEp(deiic cBsa3u ¢ [ID9BM, nporpammHbie
0coO0eHHOCTH 00pabOTKHM JaHHBIX, NodydeHHbIX ¢ [13Y, padoty ¢ FAT Tabmuuamu.

Hakomnurens comep >XUT OJMH WA HECKOJILKO TUCKOB (platters), T.e. HOCUTEINEH, KOTOphIE
CMOHTUPOBAHbI HA OCU-IINUH/EIE, MPUBOIUMBIX B IBH>)KCHUU CIICHIMAIBHBIM JIBUTATEIIEM

(dacTh IpuBOAa). UeM BBIIIIE CKOPOCThH BpAIICHUS, TEM OBICTPEE CUUTHIBACTCS
uHpOopMaIus ¢ AUcKa (TIpU MOCTOSTHHOW 3aMKCH ), OHAKO, TNTACTUHBI HOCUTENS TIPH
00JBIIIX 000pPOTAaX MOTYT MPOCTO (PU3NUYECKU pa3pyMIUThCs. B COBpEeMEHHBIX MOJIESIX
BUHYECTEPOB CKOPOCTH BpalieHus: gocturaet 5400 (B HacTosiee BpeMsl, TAKUE CKOPOCTHU
BpAaIIeHUS UCTIOIB3YIOTCS, B OCHOBHOM, B HOYTOYKax), 7200 06/MUH, U BHIIIIE.

CamMu TUCKH IPEJCTABISAIOT COO0M 00pabOTaHHbBIE C BHICOKOM TOYHOCTHIO KEPAMUYECKUE
Y aJIFOMUHUEBBIE TUIACTUHBI, HA KOTOPOM U HAHECEH CHELUNUAIbHBIA MATHUTHBIN CIION
(mokpeITHE). B cTapbIX HAKOMUTENSAX B KAYE€CTBE MAarHUTHOTO TIOKPBITUSI OOBIYHO
MCIOJIb30BAJICS OKCHI JKese3a. B HacTosiee BpeMst 1715t TOKPBITUS UCTIONb3YETCS
rammadeppUT-0OKCU/T, U30TPOITHBIN OKCUA U (peppuT O6apusi, 0lHaKO HauboJIee MIUPOKOE



pacnpocTpaHEHHUE TIOTYYUIIN JUCKU C HAaTbJICHHBIM MarHATHBIM CJIO€M, & TOUYHEE C
METAJTHYECKOMN IJICHKOM (Hampumep, KoodayibTa).

KoandecTBo TUCKOB MOXKET OBITh Pa3IMUHBIM — OT OJJHOT'O 0 ISATH U BbIIIe. Yucio
10

paboumnx MOBEPXHOCTEN COOTBETCTBEHHO B JiBa pa3a Oousblie. THOTIa HApyKHbIE

MOBEPXHOCTU KPalHUX JIUCKOB WJIM OJIHOTO U3 HUX HE UCIOJIb3YETCs ISl XpaHEHUS

JAHHBIX, IPH 3TOM YHCIIO pabOUMX MOBEPXHOCTEN YMEHBILAETCA U MOKET OKAa3aThCs

HEYETHBIM.

Haunbonee BakHON 4acCThIO JIIOOOTO HAKOMUTEIS SIBJISIFOTCS TOJIOBKU YTEHUSI-3aIIUCH
(readwrite head). Kak mpaBuiio, OHM HaXOIATCS HA CIICIUATLHOM TIO3UITMOHEPE, KOTOPHIN
HAIIOMHUHAET pblYar 3ByKOCHUMATENSI Ha MPOUTPHIBATEIIC TPAMILJIACTUHOK (TOHApM). DTO U
eCTh Bpallaroluiicsa no3uionep ronosok (head actuator). CymiecTByloT Takxke
JIMHEWHbIE MTO3UIIMOHEPHI, 110 TPUHIUITY JBUKECHHS, HATOMUHAIONIUE TAHT€HIIUAIbHbIC
TOHapMbI. B HacTosliee Bpemsi U3BECTHBI TPU TUIIA TOJIOBOK, HCIOJIb3yEMBbIX B
BUHYECTEPAX: MOHOJUTHBIE, KOMIIO3UTHBIE M TOHKOIUIEHOUYHbIE. MOHOJUTHBIE TOJIOBKH
Jare BCero M3roToBJIeHBI U3 Gepputa. KoTophril SBIsSETCS JOCTATOYHO XPYIKAM
MeTauioM. KoMIo3uTHBIE TOJIOBKH MEHBIIIE | JIerde, Y4eM MOHOJIUTHBIC. OOBIYHO 3TO
CTEKJIO HA KEPAMUYECKOM OCHOBAHHH, 3/I€Ch, HAIIPUMED, UCTIONIb3YIOTCS CILIABbI,
BKJTFOYAOIIHE B CE0S TaKMEe MaTEPHUAITbI, KaK KeJIe30, aTIOMUHUA U KPEMHHM.
Kepamuueckue rosioBku 0osiee MpoYHbIE U 00ECIIeYNBaAIOT 00JIee KOPOTKOE PACCTOSHUE 0
MAarHUTHOW MMOBEPXHOCTU HOCUTEJS, YTO B CBOIO OYEPEb BEAET K YBEIIUUCHUIO
IJIOTHOCTH 3anucy. [Ipu U3roTOBIEHUN TOHKOIIJIEHOYHBIX TOJIOBOK MCIOJIb3YIOT METO/T
dboTtonmTorpadun, XOpoIIo U3BECTHBIN B MOTYIPOBOIHUKOBON MPOMBIIIJIEHHOCTH. B
ATOM CJIy4ae CJI0i MPOBOJAIIETO MaTepraa OCaXaaeTcsl Ha HEMETANIMYECKOM
OCHOBaHMH. TOHKOTUICHOYHBIEC TOJIOBKH CUMTAIOTCS ceifuac HanboJsiee mepCreKTHBHBIMU.
B coBpeMeHHBIX BUHUECTEpaX rOJIOBKH KakK Obl “NETAT’ Ha PaCCTOSHUU JOJIM MUKPOHA
(06b19HO OKOJI0 0,13 MKM) OT TOBEPXHOCTH IUCKOB, HE Kacasich uX. B jkecTkux muckax
BbIlTycka 1980 r. 310 paccrosiHuEe cocTaBiso enié 1,4 MKM, B MEPCIEKTUBHBIX JKE
MOZENSX oXkuaaercs ero ymenplienue 10 0,05 Mmxm. Ha nepBbIx MO€IsIX BUHYECTEPOB
MO3UIIMOHED TOJIOBOK MEepeMeENIalics OOBIYHO C MTOMOIIIBIO IIIArOBOTO ABUTATENsA. B
HACTOSIIEE BPEMS JJIsl 3TOU LIEJIA UCTIOIb3YIOTCA MPEUMYIIIECTBEHHO JTMHEHHbIE
nBuratenu. BooOie roBops, MpuBOI IBUKEHHUS TOJIOBOK MPEACTABIISECT 3aMKHYTYIO
CEPBOCUCTEMY, JJII HOPMAIBHOTO (DYHKITMOHHPOBAHUS KOTOPOU HE0OXoanuma
MIpeIBapUTEILHO 3aMMcanHas cepBoruHpopmalius. iIMeHHO OHa TTO3BOJISIET MO3UITMOHEPY
MOCTOSIHHO 3HATh CBOE TOYHOE MecTomnojioxkenue. st 3anucu cepBornHbopMainu
cUCTeMa TO3UIIMOHUPOBAHUS MOXKET MCIIOJIB30BaTh BBIJICJICHHBIC U/ UK pabodne
MOBEPXHOCTH HOCUTENS. B 3aBUCHMOCTH OT 3TOT0 Pa3IMYarOT BbIJAECICHHBIE, BCTPOCHHBIC
¥ TUOpPUIHBIE CEPBOCUCTEMBI. BhIIeIeHHBIE CHCTEMBI IOCTATOYHO JOPOTH, OJTHAKO UMEIOT
BBICOKOE€ OBICTPOCHCTBUE, TOCKOJIBbKY MPAKTUYECKHA HE TPATAT BPEMEHU /IS TTOJTyYCHUS
cepBouH(popManuu. BctpoeHHBIE CEpPBOCUCTEMBI CYIIIECTBEHHO JICIIECBIIC U MEHEE



KPUTUYHEN K MEXaHMYECKUM yiapaM U KosieOaHusM temneparypbl. K Tomy ke oHu
MO3BOJISIIOT COXPAHUTh Ha JAMCKE OOJbIIe noje3Hor napopmanuu. TeM He MeHee, Takue
CUCTEMBI, KaK IPaBUJIO, MEJUICHHEE BbIJICTICHHBIX. | HOpUIHBIE CEPBOCUCTEMBI
UCIOJIb3YIOT MPEUMYILIECTBO JIBYX BBIIIEHA3BAHHBIX, T.€. OOJBIIYI0 EMKOCTbh U BHICOKYIO
CKOPOCTb.
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Kpome nepeuncieHHoro, BHyTpH JIF0OOr0o BUHUECTEpa 003aTEIbHO HAXOIUTCS MeyaTHas
riaTa ¢ 3JeKTPOHHBIMUA KOMIIOHEHTaMH, KOTOPbIE HEOOXOIUMBI /111 HOPMAJIbHOTO
GyHKIMOHUPOBAHUS YCTPOMCTBA MpuBoJa. Tak, HampuUMep, MIEKTPOHUKA
pacpoBbIBA€T KOMaH/Ibl KOHTPOJUIEPA KECTKOTO AUCKA, CTAOMIU3UPYET CKOPOCTh
BpAIICHUS JBUTATENS, TEHEPUPYET CUTHAIBI JUIsl TOJIOBOK 3alTMCH M YCUJIUBAET UX OT
rOJIOBOK YTE€HHUS U T.II.

HenpemeHHbIMI KOMIOHEHTaAMH OOJIBIIMHCTBA BUHYECTEPOB SIBIISIOTCS OAPOMETPHUUECKUE
(UABTPHI, BEIPABHUBAIOLLME BHYTPEHHEE U HI)KHEE JABJICHUE, a TAK)XKE OOBIYHBIE
BO3yIIHbIE (GUILTPHL. 110 MOHATHBIM IpUUYKMHAM OOJIBILIOE 3HAYEHHE JIs1 PaOOTHI
YKECTKHUX JUCKOB UMEET YHCTOTA OKPYIKAIOIIEr0 BO3/1yXa, IOCKOJIbKY I'PsA3b WIH MbUIb
MOTYT BbI3BAaTh COYJAPEHUE TOJOBKU C JUCKOM, YTO OJTHO3HAYHO MPUBEJET K BBIXOAY €r0
U3 CTPOst

Kak u3BecTHO, A1 yCTAaHOBKU JUCKOBBIX HAKOTIUTENICH B CHCTEMHOM OJIOKE JTF000TO
NEPCOHAIILHOTO KOMIIBIOTEPA MPETyCMOTPEHBI CIeIaIbHbIe 0TCeKH — drive bays.
["abapuTHBIE pa3Mepbl COBPEMEHHBIX BUHYECTEPOB XapaKTEPU3YyeTCS TaK HA3bIBAEMbBIM
dbopm-pakxropom. Kak nmpaBuiio, popM-(hakTop yKa3piBaeT TOPU30HTATIBHBIN U
BEPTHUKAJIBHBIN pa3Mepbl BUHUECTEPA. [ OpU30HTANBHBIN pa3Mep KECTKOTO AUCKA MOKET
OBITH OIPEJIEICH OJHUM U3 CIeAyIomuX pa3mepos: 1,8; 2,5; 3,5; unm 5,25 arorima
(IeHCTBUTENBHBIN pa3Mep KOopITyca BUHUECTEPa, pa3yMeeTcsl, UyTh OOJIbIIIE).
BepTukanbHblii pazmep xapakTepusyeTcsi 0ObIYHO TaKMMU mapamerpamu, kak Full Height
(FH), Halt-Height (HH), Third-Height (unmu Low-Profile, LP). Bunuecteps! “momHoi
BBICOTHI” UMEIOT BEPTUKAIBHBIN pazmep Oonee 3,25 moiima (82,5MM), “TIOJTOBUHHOM
BBICOTHI - 1,63 mroiimMa u “Hu3KonpoduibHbIe” - oKoo 1 aroriMa. HeoOxoaumMo IOMHUTS,
YTO ISl YCTAHOBKH HAKOIHUTEIS, UMEIOIIET0 MEHBINA (PopM-haKkTop, 4eM MOHTAKHBIN
OTCEK B CUCTEMHOM OJIOKE, IPUJIETCS UCIIOIH30BATh CIEIUAIbHBIC KPETUICHHUS.

4.2. MeToibl KOAMPOBAHUA U Nlepeaadn nH(popManuu

4.2.1 OCHOBBI MAarHUTHOM 3aMUCH

[Hudposas undopmaius (B BUse HyJIeH U €IUHUIL) TPEOOpa3yeTCsl B MEPEMEHHBIHN TOK,
KOTOPBIM, KaK U3BECTHO, COMPOBOKIACTCS IEPEMEHHBIM MAarHUTHBIM TOJIEM, U YK€ 9TOT
MEPEMEHHBIN TOK MOJIa€TCsl HA MAarHUTHYIO TOJIOBKY 3amuCcU-4YTeHUs. [10CKONbKY
MarHUTHOE MOKPBITUE JUCKA MPEACTABISET COO0OM MHOXKECTBO MeIbUYalIuX o0aacTen
CIIOHTAHHOW HAMAarHUYEHHOCTH (IOMEHOB), TO O] BO3JCHCTBUEM BHEIIHETO MAarHUTHOTO



0JIs, CO3/JaBa€MOI0 FOJIOBKOM, COOCTBEHHbIE MAarHUTHBIE MOJISI IOMEHOB OPUEHTUPYIOTCS
B COOTBETCTBHUHU C €ro HamnpasiaeHueM. [locne CHATHS BHEIIHETO NOJISI HA TOBEPXHOCTH
BpaIaloIIerocs JUCKa B pe3ysbTaTe 3aucu HH(OPMAIIMU OCTAIOTCS 30HbI OCTATOYHOM
HAMarHM4eHHOCTU B (pOpME KOHUEHTPUUECKUX OKPY>KHOCTEHN - 3TO U €CTh MarHUTHbIE
T0pOoKKH. COBOKYITHOCTh TAKUX JOPOKEK, PACIIONOKEHHBIX OJHA 32 IPYTrOM Ha BCEX
paboynx MOBEPXHOCTAX AUCKOB, HA3bIBAIOT LIMJIMHIAPOM. Bee nopoxku pa3OuThl Ha Tak
Ha3bIBAEMBIE CEKTOPA, IPUYEM OTMETHUM, YTO CEKTOP SABIIAETCS OJHOU U3 OCHOBHBIX
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SIMHMII 3a1TUCH UH(GOPMAIINK Ha KeCTKUM TucK. OTCUeT JOPOKEK Y KECTKUX JUCKOB
HAYMHAETCS OT HEHTPA, a y THOKUX JIUCKOB - OT BHEIIHEeil KPOMKM JIHCKa.

OpaHako Tak Kak JBYCTOPOHHUE TUCKETHI U (PMKCHUPOBAHHBIE TUCKU UMEIOT OOJIbIIE OTHOM
MOBEPXHOCTH, TO JJIA ONPEIeTICHU MECTOMONOKEeHHsI 0aliTa JaHHBIX TOJb3YIOTCS
TpeXMEpHbIMU KoopanHaTaMu. [ToHATHE TOPOXKKA 3aMEHSIOT MOHATUEM LUIUHAP —
rpyIIia JOPOKEK B OJTHOW M TOU K€ MO3ULIMU MAarHUTHOM I'OJIOBKH Ha BCEX JIUCKAaX
(TIacTiHAX) B OJTHOM JIMCKOBOJIE OTIPEIEIISETCS pa3peliaroieit CriocCOOHOCThHIO
MO3UIIMOHEPA MATHUTHBIX FOJIOBOK M BEPTUKAIBHOM MIIOTHOCTHIO HOCUTENS, KOTOpast
U3MepSETCS YUCIIOM JIOPOXKEK Ha AronM (track per inch - TPI).

CekTop nipencTaBisier co00i 30HY JOPOKKHU, B KOTOPOH COOCTBEHHO U XPAHSATCS
pa3psapl JaHHBIX. KOIMYecTBO CEKTOPOB Ha TOPOKKE 3aBUCUT OT MHOTUX MTEPEMEHHBIX,
HO B OCHOBHOM OIIPEICTISIOTCS CyMMapHOM JUTMHOM MOJISI TAHHBIX M CITY>KEOHOTO OIS,
o0pa3yronmx CeKTop (rOpu30HTaIbHAsI TUIOTHOCTD). PazMep cektopa 06bruH0 512 K6 myst
OONBIIMHCTBA TUCKET U HEKOTOPBIX THUIIOB )KECTKHUX JAMCKOB.

Nudopmarnmonnas ctpykrypa Bcex TunoB quckoB uist PC AT onuHakoBa U onpeensieTcs
6a3oBoii oneparmonnoi cuctemoit DOS. C Touku 3peHust onepauoHHON CUCTEMBI
AIIEMEHTAPHOMN €UHULIEH pa3MELIECHNs TaHHBIX Ha JUCKE sBJsieTcs Kiaacrep. OH
MPECTaBIIAET COOOM IPYIITY CEKTOPOB, C TOUHOCTHIO JJO KOTOPOU MPOUCXOAUT
pasmetenue (aitnos Ha aucke. B PC AT: ans rubkoro aucka oJIMH KJacTep - 3TO JIBa
cektopa (06brgH0 1 KO), 111 sKecTkoro aucka - yethipe u 6onee (>2 Ko6). Tounoe
3HAUYEHHUE pa3Mepa KJIacTepa YKa3bIBAETCS B CAMOM MEPBOM CEKTOPE JUCKA -
3arpy304HoM cekrTope - Boot sector.

Juckera (wim paszesn )KECTKOTO JMCKA) CTPYKTYPHUPOBaHA CISAYIOIMIUM 00pa3oM:

O6nacTh HayaIBLHOU " Boot sector I

3arpy3ku CucteMHas —

ITepBas xonust FAT 00J1acTh

Bropas konus FAT He ucnoavzyemcs 8 RAM-ouckax JICKa
|

KopHeBoe ornasnenue ~ Root directory
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OOnacTp TaHHBIX, BKIIOYast  data area [MOIOTJIABJIEHUS

OO6nacTh HaYaIBHOM 3arpy3ku omeniaeTcs Ha 1opoxkke 0, cextop 1, cropona 0 000
JUCKETHI WK rojioBka 0 xecTkoro aucka. O0iacTb HayanbHOU 3arpy3KH COAEPIKUT
BaYKHYI0 HH()OPMAIUIO O TUIE HOCUTENS, CTPYKTYPe HOCUTENS (11 MEXaHU3Ma

MMO3MIMOHCPA HOCI/ITGHH) H O TOM, KaK JaHHBIC pasMCIICHBLI HAa JTUCKC.

Ta6mmma 4.1 - ®opMaTel THOKHX U KECTKUX JIUCKOB.

A THN JUCKEThI Emxocts | Yucno Yucno cekTopos Hucno
Mobaiit LWIMHIPOB | HA JOPOXKKE TOJIOBOK
51/4” 1,2 80 15 2
312”7 0,72 80 9 2
1,44 80 18 2
A Tl 2KeCTKOro Emxocte | Yucno Yucno cexktopos | Yucmo
AMCKA Mo6aiiT | UMTUHAPOB | Ha JOPOXKKE TFOJIOBOK
PC/XT 10 306 17 4
Tun 20 va PC AT 30 733 17 5
A THI TUCKEThI Emxocts | Yucno Yucno cekTopoB Yucno
MO6aiiT | UMIUHAPOB | HA JOPOXKKE TOJIOBOK




CoBpeMeHHbIe THIbI || 128 1024 17 15

HaAKOMNUTEIEN
210 1024 34 12

3arpy304HbIil CEKTOP MCKa (WU pa3jiernia JUCKa) JOJKEH UMETh Cleytonuil opmar:

4.3.Tabnuua pasmenienus paitios (FAT)

OT0 CBA3HBIN CUCOK, KOTOpbI DOS ucnonb3yer 11 OTCAeKUBaHUS (PU3NIECKOTO
pPacnoJIOKEHUS TaHHBIX HA IUCKE M JIJIsl IOMCKA CBOOOJHOM MAMSTH JIs1 HOBBIX (DaiiIoB.
[Ipu pazmemienun ¢aiina Ha nucke FAT Boinenser MecTo Ha IUCKE ¢ TUCKPETHOCTBHIO €
OJIH KJIacTep, NOCKOJIbKY FAT paccMaTpuBaeT Bce CEKTOPBI OJHOTO KJIACTEPA KaK OAUH
cextop. Ecnu Qaiin He 3anoaHsA€eT BbIIEIEHHbIE €EMY CEKTOPBI B KJIacTepe, TO OHU
TEPSIIOTCA U HE MOTYT OBITh UCITOJIB30BaHbI IS APyToro (aiia. @aitn MOXKET 3aHUMATh
HecMexHbIe Knactepsbl, Toraa FAT cBs3biBaeT kiactepsl B nenouku. Pazmep anemenrta
FAT 3aBucut ot ucnonb3yemoro naucka. FAT Bkmtouaer 12-pa3psansiii snement (1,5
Oaifta) (win 16-pa3psaHbIi - 715 KECTKUX TUCKOB EMKOCThIO CBBIIIe 10 Mo6aiT) aist
KaKJIOTr0 KJacTepa.

IIpon3BoAUTEIBLHOCTD JUCKA OTIPEESETCS YETHIPhMS OCHOBHBIMH (PU3UYECKUMHU
napameTpamu:

1. BpemeHneM goctyna (Mc)
2. pa3MepoM IUIMHJpA (CEKTOPOB)

3. CKOPOCTHIO TIepe/laur JIaHHBIX
(Ko6atit/c)

4.

CPEIHUM BpEMEHEM OXKHUAAHUS (MC)

Bpemsi noctyna — 1o BpeMmsi, KOTOpoe TpedyeTcs ISl IEPEeBO/ia TOJIOBOK YTEHUSI-3aIUCH
Ha HY’KHbIE JTOPOKKH (LUauHAPHI). [Tocae ycTaHOBKY Hal HY>KHBIMH JJOPOKKaMU
TOJIOBKU JOJKHBI IEPEUTH U3 TPAHCIOPTHOTO MOJIOKEHUS B TIOJIOKEHUE YTEHUSA-3aIUCH.
Bce 310 1 cocTaBnsieT 00bIYHO BpeMs JOCTYIIA.

A CkopocTh nepeaavu JAHHBIX (CKOPOCTh, C KOTOPOM OHU BBIAAIOTCS C AUCKA) 3aBUCHUT
OT CKOPOCTH BpAIlIEHUs TUCKA, TFIOTHOCTH 3alUCH U CEKTOPHOTO UHTEPJIUBHHIA.
(Paccnoenue). dakTop MHTEPIUBUHTA, PABHBIN 4 03HAYAET, YTO UMEIOTCSI TPU CEKTOPA,
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pazzensoinme cMexHbie cekTopa. CieoBaHue CEKTOPOB MOJI TOJIOBKOW Oy1eT
cieayrommm: cektop 1, cekrop X, cektop Y, cektop Z, cektop 2 u T.1.). [Ipu
koadunmente uarepauBuHra, papuoro 6, y PC XT ckopocTs nepenauu cHIXaercs ¢ 5
Mo6wut/c no 0.83 Mowut/c.

A CpenHee BpeMsi 0:KHIAHMS - BPEMs], 32 KOTOPOE JIUCK COBEPILIUT MOJOBUHY 000pOTa U
HY>KHBIH CEKTOP OKaXKETCs 1OJ] TOJIOBKOA.

Tabnuna 4.2 - Ctpykrypa cekropoB Floppy-aucka:

Cexropa | Conepxanue

0 3arpy3ounsbiit. Cogepxut 610K apametpoB BIOS
(BPB)
1-9 1-s1 xonusa FAT

10-18 2-a xonusa FAT

19-32 KopHeBoii karaor

33 - O0macTh JaHHBIX

Ta6numa 4.3 - CtpykTypa 3anucu

Hazsanue Tun Envnnuna nsmepenus
TAHHBIX

Pa3zmep cexropa Word baut
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Pasmep knacrepa Byte CekTopoB

Uucno cekropos niepen FAT Word CexTopoB

KomuuectBo xonmit FAT Byte En.

Pasmep kopHeBoro karanora | Word 3anuceii (1o 32 Galita kaxmas)
Bcero cextopoB Ha gucke Word CextopoB

Media Byte JleckpunTop — onucarens = FO
Pasmep FAT Word CexTopoB

OTu naHHbIe HaYMHAIOTCA ¢ 12 GaiiTa 3arpy304HOTO CEKTOpA, T.€. CMEIICHUE OT Havasa
cexkropa = 11.

Tabnuma 4.4 - butsl 6aiita aTpubOyTOB

Ne 3HaueHUE XapaKTEPUCTHKU (haiina
outa
0 Tonbko ans urenus (Read Only)

1 Ckpertoiit (Hidden)
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2 Cucremnniii (System)
3 Mertka Toma

4 Karanor

5 ApxuBHblii (Archive)
0,7 3ape3epBUPOBAHBI

Hanpumep, ecu 6aiit arpudyto = 11010001 = $C1, To daiin:

* TOJIBKO AJIsA

YTCHMS;

+ HE CUCTEMHBIH;
. HE METKa

TOMA;

HE KaTaJjor;

+  ApXHUBHBIN.

CrpykTypa 3amuceit katanora, XpaHsmux nHdopmaiuio o gainax, kKaraaorax, METKax
TOMa U T.II.

Karanor coctout u3 3anuceil. Kaxxaas 3anuch onuceiBaeT ¢aiia u cogepxut 32 OaiTa.
[Tpu npocmoTpe 3ToM 3anucu nporpammoit Debug ona 3anumaer 2 crpoku. Kaxxapiit Oait
3alKiCH UMEET onpeneseHHoe 3HaueHue. [lepsbie 8 OalT comepxar ums ¢aiina,
cienyrtue 3 — pacmupenue. Jlanee, T.e. 12-i mo nopsiaky — 6alT aTpuOyT. 3aTeM —
10 pe3epBHBIX OaiiT. [lanee 2 Gaiita, T.e. uncio Tuna Word — BpeMs 0OHOBIIeHUd (ailna,
nanee emie 2 Oaiita (Toxe yucio tuna Word) — mata oOHoBIeHus daiina.
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Jlanee — OaiThl, B KOTOPBIX 3aIMCaH HOMEP KiacTepa — 3T0 27-i1 u 28-i1 0alThI 3aITUCU
KaTajuora, OTHOCAIIMECS K IAaHHOMY (pailiry win KaTaiory. 2 6aiita 00pa3yroT dJIEMEHT
naHHbIX THHA Word, moaToMy crapiiuii 6aiT yucia — 28-i, a muaamuii — 27-i.
Hampumep, daitn Utils.pas Haunnaercs B kinactepe Ne 87C = 2172. Pazmep ¢aiina
3amucaH B nociaeaaux 4 Oairax. [Ipu aToM Miajiiee cJioBO CTOUT CeBa U MIIAJIIITUN OalT

— toxe cieBa. [Toaromy pasmep daiina Utils.pas coctasisier S00000FE7 = 4071 Gair.
1293:00A0 55 54 49 4C 53 20 20 20-50 41 53 20 00 88 2B 97 UTILS PAS.. .
1293:00B0 5B 2C 72 2C 00 00 77 8E-54 29 7C 08 E7 OF 00 00 [,r,..w.T)|.....

>debug

[IpocmoTpum Havano tabauubsl FAT12 ( Ha nuckere ). Tak kak 3to FAT12, To a3memeHT
TaOJIHIIBI 3aHUMAET 3 TeCTHaAnaTupuIHbIe Udpel. 0-it u 1-i 21eMeHTHI TaOIUIIBI HE

UCIIOJIb3YIOTCS, TAK UTO YUTATh €€ HYKHO HauMHas ¢ HoMepa 2. [Ipuxoaurcs yutarhb
rpymmnamu 1o 3 6aiita. B ka0l rpynie 3anucao 2 mecTHaAaTUPUYHBIX YUCTA.

Cxema paciiupoBKH — HA PUCYHKE HIDKE:

P
03 40 00 = 003 004

$

03 40 00 = 003 004

TouHO Takxke, Kak ¢aiiji, B KaTajaore MOXKeT ObITh ONMKMCAaH BJIOKCHHBIN KaTaJoT WK METKa
ToMa. MIX MOKHO OTJIMUUTH OT (aiiia 1o 6aTy aTpuoyT.

4.4. Hexoropble KoMaH bl Tporpammel Debug

O6o3nauenus quckoBonoB: 0=A,1=B,2=Cuwur. 1.

CeKTop — JOTUYECKUI HOMEpP CEKTOpa.

[Tpumep padots! ¢ otnagunkoM MS DOS Debug (Bce uncna - mecTHaaIaTUPUIHBIE):
> Debug - 3amyck mporpammsl “Debug”

-L 00 0 20 - 3arpyxato B naMsth (cmenienue = 0 ) ¢ aucka “0” (T.e. A:)

HaunHas ¢ cektopa Ne “0” “20” ( 1.e. 32 == §20 ) cexTopoB

-D 0 FF - BbIBOXKY Ha 3KpaH u3 naMartu ( cmenienue = “0” ) 255 oaiir
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(SFF=255)
4.5. 3ananue 1. M3yuuts pusnyeckoe
ycTpoiicTBo 3Y.

2. [Ipocmotpets Ha 3KkpaHe 1-10 u 2-10 konuu FAT (MoxxHO niepBeie 64 OaiitTa) U 10Ka3aTh
4YTO OHM OJUHAKOBHI. (O3HAKOMBTECHh BHaYaJle CO CTPYKTYpoH aucka ) Jms mpumepa :
npocMOTp 2-T0 U 11-ro CEeKTOPOB JUCKETHI:

-L 0021 {3arpyxato 2-i cektop (0auH ) }

-D 0 3f { BeIBOXKYy Ha 3KkpaH nepBblie 64 Oaiita (cMewenue ot 0 1o 63, 3F=63 ) }
0CA7:0000 1557 81 1559 A1 15 FF-CF 155D E1 155F 01 16 . W..Y.....].._..
0CA7:0010 61 21 16 63 41 16 65 61-16 67 81 16 69 Al 16 6B al.cA.ea.g..i.k
0CA7:0020 C1 16 6D E1 16 6F 01 17-71 21 177341 17 75 61 .m..0..q!.sA.ua
0CA7:0030 1777811779 A1 17 7B-C1 17 7D E1 17 7F 01 18 .w..y..{..}.....

3nech Kaxkas CTpoka conepxkuT 16 uucen (6aiit) B mecTHaamarupuaHot popme. CTpoka
pazziesieHa Ha JIBE MOJIOBHHBI 110 § unceln. B mpaBoit yacTu 3Tu ke 16 yucen nokasaHsl B
CUMBOJIBHOM (popme ( ecnu TakoBas cymiecTByert). To ectb cumBoil W KoupyeTcst Kak 57
(mecTHAAATUPUYHOE) UK 87 NECITUYHOE.

B 51eBoM yacTu nmokas3aHsl ajipeca naMsTH, TAE COAEpKaTcs 3TH yucia. Jlesee geoerouns

HaxXOJIMTCSl CETMEHTHAsI YacTh ajjpeca, paBee — cMenleHue. B 3aganuu ajgpeca He
UCIIOJIb3YIOTCHL.

-L 00 B 1 { 3arpyxato 11-i1 cexrop (oaun ) B mecrnaanatupuynoe = 11 }

-D 0 3f { BeIBOKY Ha sKpaH nepBbie 64 Oaitta (cmenienue ot 0 10 63) }
0CA7:0000 1557 81 1559 A1 15 FF-CF 155D E1 155F 01 16 W..Y.....].._..
0CA7:0010 61 21 16 63 41 16 65 61-16 67 81 16 69 Al 16 6B al.cA.ea.g..i.k
0CA7:0020 C1 16 6D E1 16 6F 01 17-71 21 1773 41 17 75 61 ..m..0..q!.sA.ua

0CA7:0030 1777811779 A1177B-C1 177D E1 17 7F 01 18 .w..y..{..}.....
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Bunum, uto 11-i u 2-ii cektopa uaeHTuuHbl. MOXHO NpoBepuTh U Jpyrue napsi (1 — 10,
3-12urTn).

3. [ToAroTOBUTH AUCKETY, HA KOTOPOH B Katanore ( Hampumep “OP” ) Haxomumcs Ob
TekcToBbIN (haiin (Hampumep “Filel” ) pasmepom ne menee 2 K6 u e 6onee 5 K6

a B xapakrepuctukax nquckersl HauTH Ne cekTopa, B KOTOpPOM HAYMHAETCS KOPHEBOU
KaTajor JUCKEThI. TO cekTop Ne 19, T.x. kopHeBoii kaTanor Floppy — Auicka HaYMHaETCs C
aTOrO CcekTopa (Tabm. 4.2).

b [TpouecTh ATOT CEKTOP, C LIENBIO OThICKATh TaM Katajor “OP” ( Homep kiacrepa, ¢
KOTOPOr0 HAYMHAETCS 3TOT KATajor ).

3anucatb HOMep Kiactepa ( Hanpumep — N1 ) , ¢ koToporo HaunHaetcs karanor “OP”.
Ecnu xaranor “OP” He HailieH, HOCMOTPHUTE B CIEAYIOIMX CEKTOPAX, COACPIKAIINX
KopHeBoil katanor. ( KopueBoit karanor auckersl 3aHuMaet cekropa NeNel9 — 32 npuuem
noApsia ) YntaeM KOpHEBOM kaTajor, ero nepseie 128 6aitt (1/4 cektopa):

-L 00 13 E {ro ecTb 3arpyxaem Bce 14 ceKTOPOB KOPHEBOT'O KaTajora}

-DO

0B35:0000 31 31 20 20 20 20 20 20-20 2020 1000 B1 7B 95 11 ...{.

0B35:0010 3D 30 3D 30 00 00 7C 95-3D 30 02 00 00 00 00 00 =0=0..|.=0......
0B35:0020 32 32 20 20 20 20 20 20-20 20 20 10 00 31 80 95 22 ..1..

0B35:0030 3D 30 3D 30 00 00 81 95-3D 30 03 00 00 00 00 00 =0=0....=0......
~0B35:0040 E5 56 50 5F 55 50 7E 31-45 58 45 20 00 88 45 4D .VP_UP~1EXE ..EM
0B35:0050 31 30 39 30 00 00 B2 4C-31 30 02 00 CO 5C 15 00 1090...L10...\..
0B35:0060 E5 41 00 64 00 72 00 69-00 61 00 OF 00 8B 6E 00 .A.d.r.i.a....n.
0B35:0070 6F 00 SF 00 43 00 65 00-6C 00 00 00 65 00 6E 00 o. .C.e.l...e.n. B mpaBoii
KOJIOHKE BUIUM, uTO 37ech nanku OP Het. CmotpuM cieayromue 128 Gailt, nmoka He

HaiieM OP wim moka He 3aKOHYaTCs CEKTOpa KOPHEBOro Kartajuora, T € 14x4 = 56
npocMoTpoB. Clienyronue IpocMOTPbI TPOU3BOAUM KoMaH10M D 6e3 mapamMeTpoB — He
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0osee 55 pa3. Bot pe3ynbTaT nsTOoro mpocMoTpa (€ciu IMCcKeTa HeJIaBHO
dbopmaTupoBaHa, TO MPOCMOTPOB HY>KHO MEHBIIIE)

d
0B35:0280 ES 41 00 71 00 75 00 61-00 SF 00 OF 00 E0 52 00 .A.q.u.a. ...R.
0B35:0290 65 00 61 00 6C 00 SF 00-4E 00 00 00 65 00 77 00 e.a.l. .N...c.w.

A 0B35:02A0 ES 51 55 41 5F 52 7E 31-52 41 52 20 00 C3 DA 7B .QUA_R~IRAR ..{
0B35:02B0 3B 30 3B 30 00 00 E2 75-3A 30 02 00 CO 5C 15 00 ;0:0...u:0...\..
0B35:02C0 4B 31 20 20 20 20 20 20-20 20 20 10 00 2E 25 93 OP ...%.

0B35:02D0 3E 2E 3E 2E 00 00 26 93-3E 2E 5C 01 00 00 00 00 >.>...& > \.....
0B35:02E0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 ................

0B35:02F0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 ..............

TO €CTh HaliJIeHa 3aIllCh, ONMUCHIBatoMas katajor (rmanky) OP. Orta 3anuch 3aHuMaeT 32
Oaiita u copepxuMoe e€ pacuuppoBHIBACTCS BHIILIE.

B nannom npumepe —OP HaumHaercs B kitactepe Ne 15C
Howmep cektopa= 15C 1F = 17B (Bce uucna mecTHaguaTUPUYHBIE )
¢ Uuras cexropa, HaunHaromuecs ¢ Ne 17B, Halitu 3anucek — onmcanue daitma “Filel.txt”:

-L. 0 0 17B 4 — 3agaHHO€ KOJIMYECTBO CEKTOPOB, Harpumep 4

-D

00B35:0000 2E 20 20 20 20 20 20 20-20 20 20 10 00 57 29 93 . ..W).
0B35:0010 3E 2E 3E 2E 00 00 2A 93-3E 2E 5D 01 00 00 00 00 >>...*>].....
0B35:0020 2E 2E 20 20 20 20 20 20-20 20 20 10 00 57 29 93 .. ..W).

0B35:0030 3E 2E 3E 2E 00 00 2A 93-3E 2E 5C 01 00 00 00 00 >.>...*>\.....
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0B35:0040 E5 4D 00 75 00 6C 00 74-00 49 00 OF 00 28 6E 00 .M.u.l.t.I...(n.
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0B35:0050 73 00 74 00 2E 00 70 00-61 00 00 00 73 00 00 00 s.t...p.a...s...
A 0B35:0060 E5 55 4C 54 49 4E 53 54-50 41 53 20 00 29 44 93 .ULTINSTPAS .)D.

0B35:0070 3E 2E 3E 2E 00 00 01 AE-39 27 5E 01 1E OE 00 00 >>....9'"*..... - B mepBOU
NOPLMHU JAaHHBIX (Daiiyia HEeT, MPOCMATPUBAEM JAJIbIIIE U HAXOUM:

-d

0B35:0080 46 31 20 20 20 20 20 20-54 58 54 20 10 29 44 93 Filel TXT .)D.
0B35:0090 3E 2E 3E 2E 00 00 01 AE-39 27 SE 01 1E OE 00 00 >>.....9"M.....
0B35:00A0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 0O ................

0B35:00B0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 0O ................

0B35:00C0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 0O ................

0B35:00D0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 OO0 ................

0B35:00E0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 OO ................

0B35:00F0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 OO0 ................

Buaum, uro daiin Filel.txt naunnaercs B kinacrepe Ne 15E => Ne cekropa = 15E 1F =

17D..u umeet pazmep = E1E = 3614 6Gaiit = 7,06 cextopa ( 1 cektop = 512 Gaiir ),
M09TOMY HY>KHO MPOYECTh 8 CEKTOPOB.

d IIpouects conepxkumoe (aiina Filel.txt. Ecnu ¢aiin pacmnonoxeH B COCETHUX KilacTepax
(cexkTopax), TO MPOYECTh €r0 HECIOKHO — HY>KHO HadaTh ¢ cektopa 17D u npouects 8
CEeKTOpOB. B mpumepe :

-L0017D8
D

00B35:0000 75 6E 69 74 20 4D 75 6C-74 49 6E 73 74 3B 0D 0A unit MultInst;..
0B35:0010 0D 0A 69 6E 74 65 72 66-61 63 65 0D 0A 0D 0A 63 ..interface....c

0B35:0020 6F 6E 73 74 0D 0A 20 20-4D 49 5F 51 55 45 52 59 onst.. MI QUERY
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A 0B35:0030 57 49 4E 44 4F 57 48 41-4E 44 4C 45 20 20 20 3D WINDOWHANDLE =
0B35:0040 20 31 3B 0D 0A 20 20 4D-49 S5F 52 45 53 50 4F 4E 1;.. MI_ RESPON
0B35:0050 44 57 49 4E 44 4F 57 48-41 4E 44 4C 45 20 3D 20 DWINDOWHANDLE =
0B35:0060 32 3B 0D 0A 0D 0A 20 20-4D 49 S5F 45 52 52 4F 52 2;.... MI_ERROR

~0B35:0070 5F 4E 4F 4E 45 20 20 20-20 20 20 20 20 20 20 3D _NONE =
- 9T0 Hauajo (aiina.

4. Tlpouectb OaliT aTpuOYTOB 3aJaHHOTO (haiina 1 pacupoBaTh.
4.6. KOHTpOJIbHBIE BOITPOCHI:

1. YerpoiicTBo BUHYECTEDA,

2. MeTtoapl KOJUPOBAHUS U epeaayr HHPOPMaIINH;
3. Tabnuna pasmernienus daitnos (FAT);

4. Hexkotopsie koMaH bl IporpamMel Debug;

5. Pacmmdporka tabnuis FAT.

4.7. Conepxanue otyeta. 1. HazBanue,
11eJIb, COJIep)KaHue paOOThI.

2. 3anmaHue.

3. Pe3ynbTaThl BBINOJIHEHUS PAOOTHI.

4. IluceMeHHBIC OTBETHI Ha KOHTPOJIBHBIC BOITPOCHI.

5. BeiBogbI 110 padore.
IIpakTnueckas padora Ne4
Tema: Anpeca nopToB BBOJA-BBIBOJA.

Heab: M3yunth OCHOBHBIE HHTEP(EICH IIMH BBOAA-BBIBOJIA.
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TeopeTnueckne CBEICHUSA

K nepudepuiinbiM yCcTpOMCTBaM OTHOCSTCS TAKHWE YCTPOMCTBA KaK BHEIITHUE MOJIEMBI,
rpaguyecKue TUIAHIIEThl, CKAHEPBI, MAHUITYJISITOPHI, TIPUHTEPHI, MUKPO(OHBI, HAYIITHUKH,
KOJIOHKH U T.JI. [TofcOeTMHAIOTCS 3TH YCTPOKCTBA Yepe3 CIeUAIbHBIC IIOPTHI
BBOJIaBBIBOJIA C MCIIOJIb30BAHUEM CTaHJIAPTHBIX UHTEP(PEHCOB.

Haunbonee pacnpocTpaHeHHbI€ MOPTHI BBOJIA-BbIBO/IA UCIIOIB3YIOT CTaHJAPTHBIC
nocjenoBarebublil (RS-232C) u napanseabusiii (Centronics) HHTEp(ECHI.

B IT9BM MoxeT npuMeHSThCS 10 4-X MOCIEA0BATENBHBIX TOPTOB, UMEIOIINX
noruyeckue nmeHa COM1, COM2, COM3, COM4, u 10 3-X napajuiesibHbIX MOPTOB C
nornyeckumu umeHamu LTP1, LTP2, LTP3. Illupoko ucnons3ytorest noptel EPP, ECP,
PS/2, USB, VGA, Game/MIDI.

3aoanusn

1. TlopxirounTe K CUCTEMHOMY OJIOKY CIIEAYIOIIUE YCTPONUCTBA: MOHHUTOD,
KJIABHATYpPa, MbIIIb, IPUHTEP, CKAHEP, KOJIOHKU, MUKPO(OH.(y4eOHbI MOIYIb )

2. BxumrounTte KOMITBIOTED. Y OANTECH, YTO MOHUTOD, KJIABHATYPa, MBIIITh HAXOATCS B
paboueM COCTOSIHUH.

3. YOenutech, UTO BCE MOAKIIOYEHHBIE YCTPONUCTBA YCTAHOBIICHBI ONEPALIMOHHOM
cuctemoit Windows, koppektHo (1o npuniuny Plug and Play). [{ns atoro
Beinoniuute: [lyck/Ilanens ynpasnenus/cucmema, 6 OTPHIBIIEMCS TUATOTOBOM OKHE
Cesoticmea cucmemsl OTKPOUTE BKIAAKY 000pYAOBaHHE, aKTUBU3UPYHTE KHOIIKY
Jlucnemuep ycmpoticma. B oTpbIBILIEMCS THAIOTOBOM OKHE /{ucnemuep ycmpoucme
OTOOPA3UTCS CITUCOK BCEX YCTPOMCTB JaHHOTO KommbioTepa. 4. Eciau ycTpoiicTBO
YCTaHOBJIEHO HEKOPPEKTHO, TO OHO OTMEUYAETCsl BOCKIIUIIATEIbHBIM 3HaKOM. B aTOM
ciiy4ae He0OX0JIMMO TOCMOTPETh, UTO COOOIIAETCS B CBOMCTBAX TaKOTO
YCTPOMCTBA; BO3MOXKHO MPHUAETCS €T0 YIAIUTh, ITOCJIE YEro MOBTOPUTH YCTAHOBKY C
MpeI0CTaBICHUEM ITyTH K JpaiiBepy YCTaHABIMBAEMOTr0 YCTPOUCTBA.

OdopMuTe OTYET O BBHIMOJHEHUH PaOOTHI.
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220 B

4 vaa

__ Ethernet

«Cxema NoJKIIIoUeHUs CTaHapTHBIX nHTepdeiicoB k [I9BM» Ha pucyHke npuBeauTe Ha
CHOCKaX K Ka)XXJOMy NOPTY Ha3BaHHE YCTPOUCTBA, KOTOPOE MOXKET ObITh K HEMY
MOAKIIFOUEHO.

IIpakTnueckas padora NeS
Tema: [Ipsmoit goctyn k namsatu (DMA).
Heab: U3y4nTh OCHOBBI IPSIMOIO JOCTYIA ISMSATH.

DMA, unu Direct Memory Access — TEXHOJIOTHS IPSIMOTO JTOCTYTIA K MaMsITH, MUHY S
HEHTpaJIbHBIN TIporieccop. B anoxy 486-bix u mepBbix Pentium Bo BCio mapcTBOBaja MIMHA

ISA, a Taxxe meTos oOMeHa TaHHbIMU Mexay ycrpoiictBamu — PIO (Programmed
Input/Output).

PIO mno cBoeii cyTu npocT: 4TOOBI MOJYUYUTh JJAHHBIE C YCTPOMCTBA, ApaiiBep
OnepalroHHON cucTeMsl (WH ke firmware qpyroro ycTpoicTBa), JOJKEH ObLT UATATh
3TH JTaHHbBIE U3 PETHCTPOB yCTpoiicTBa. JaBaiiTe pa3dbepeMcs Ha mpumepe:

- Ha cereByro kapty npurnuio 1500 6aiiT 1aHHBIX.

« CerteBas KapTa HHUIUAPYET MPEPHIBAHKE C MIETBI0 COOOITUTH TPOILIECCOPY, UTO
JTaHHBIE HEOOXOAMMO 3a0paTh C yCTPOICTBA, MHAYE MPOU3OMIET TaK HA3bIBAEMBIi
buffer overrun.

« OmepanuoHHasi CHCTEMA JIOBUT MPEPBhIBAaHUE OT KOHTPOJUIEpa MPEPHIBAHUNA U
OTJIaeT ero Ha 00paboTKy apaiBepy.

«  [paiiBep B 1ukie moOaWTHO YATAET JAHHBIE C PETHUCTPOB CETEBOM KapTHl.
12



B urore, ecnu ureHue ogHoro 0aiTa OTHUMAET OKOJIO 1 MC TIPOIIECCOPHOTO BPEMEHH, TO
yrenue 1500 Oaiit — coorBeTcTBeHHO 1500 Mc. Ho a10 Beero aumis onun Ethernet maker,
npencTaBTe cede, CKOIbKO MaKeTOB MOJIyYaeT CeTeBasi KapTa, KOrja Bbl YUTAETE
mo0uMbIi xabpaxabp. Koneuno B peanbHocTu ureHue B P10 pexume MoxHO
OpraHW30BBIBATH 110 2,

4 Gaiita, 0IHaKO MOTEPH MPOU3BOJUTEIHLHOCTH IIPU 3TOM BCE PABHO OYIyT
KaTacTpOPUYECKUMHU.

Korma 06beMbl JaHHBIX, KOTOPBIMU OIIEPUPYET MPOIIECCOP HA4Yald BO3PACTATh, CTAJIO
MOHATHO, YTO HY>KHO MUHUMH3UPOBATh YYaCTHE MPOIIECCOPa B LIETIOYKE 0OMEHa
JAHHBIMHU, a TO IpUIAETCSA Tyro. M BOT TOraa akTHBHOE MPUMEHEHUE HAIILIA TEXHOJIOTUS
MPSIMOTO JIOCTyNA K MaMSITH.

Kcratu rosopsi, DMA ucnonb3yeTcst He TOJIbKO AJi1 0OMEHa TaHHBIMUA MEXIY
ycrpoiictBoM 1 O3V, HO TakKe MEXKly yCTPOWCTBAMHU B CUCTEME, BO3MOKEH DMA
Tpanchep mexay aByMs yuactkamu O3V (X0Ts 1aHHBIM MaHEBp HE MPUMEHHUM K X86
apxutektype). Taxxe B cBoeM nporieccope Cell, IBM ucnonb3zyer DMA kak 0OCHOBHOM
MEeXaHU3M 0OMeHa JaHHBIMU MEXIY CUHEPIeTHUECKUMU IPOLIECCOPHBIMU AJIEMEHTaMU
(SPE) u uentpansubiM niporieccopabiM d5ieMeHToM (PPE). Taxoke kaxawiii SPE u PPE
MOXKeT 0OMeHuBaTcs JaHHbIMU yepe3 DMA ¢ oneparuBHOM nmaMsThio. JlaHHBINA TpUEM —
Ha camoM Jienie 6ombiioe npeumyiiectBo Cell, n0o nzbasiser ot npodaeM KOrepeHTHOCTH
Kelllel PU MYJIbTUITPOLIECCOPHOM 00pabOTKEe JaHHBIX.

U cHoBa Teopus

[Ipex e uem Mbl iepeiiieM K MPaKTUKE, sl Obl XOTEJl OCBETUTh HECKOJIBKO BaXKHBIX
acniektoB niporpammupoBanusi PCI, PCI-E ycTpolicTs.

51 BCKOJIb3b YIIOMSIHYJI O PETUCTPaX YCTPOMCTBA, HO KaK K€ K HUM UMEET JI0CTYI
LHEHTpaJbHbIN mporeccop? Kak MHOTHE U3 Bac 3HAIOT, €CTh TaKasi CyIIIHOCTh B
KOMITBIOTEPHBIX TexHoorusaX, kak [0 mopter (Input/Output ports). OHu nipegHaA3HAYCHBI
JUTst oOMeHa nHbopMaIeit MeX Iy IEHTPATBHBIM IPOLIECCOPOM U TiepudepUiTHBIMU
YCTPOMCTBAMH, & IOCTYH K HUM BO3MOYKEH C MOMOIIBIO CHEIUATIbHBIX aCCEMOIEPHBIX
uHcTpykiuit — in/out. BIOS (nnm OpenFirmware na PPC based cuctemax) Ha panHux
stanax nHunHanu3auu PCI ycTpolcTB, a Takxke HEKOTOPBIX apyrux (Super IO
KOHTpoJuiepa, kKouTposuiepa PS/2 ycrpoiicts, ACPI timer u T.1.), 3aKpersieT 3a
OMpeIeIEHHBIM KOHTPOJUIEPOM COOCTBEHHBIN nuana3zoH 10 nmopToB, Kyaa u
OTOOPaXKAIOTCSI PETUCTPHI YCTPOIMCTBRA.

Taxoke peructpsl ycTporicTBa MoryT oToopakarcs B O3Y (Memory Mapped Registers),

T.€. Ha PU3NYECKOe aAPECHOE IPOCTPAHCTBO. JJaHHBII METOT UMEET s/ IPEUMYILECTB, a
VIMEHHO:
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- CkopocTb Joctyna K pu3ndeckoit mamsity Boile, Hexend Kk 1O mopram.

10 mopte1 MoOryT OTOOpaXxaTh He O6ojee 65535 GaiT perucTpoB, B TO BpeMsl Kak
pazmep O3Y COBpEeMEHHBIX KOMIIBIOTEPOB B Pa3bl OOJIbIIIE.

+  Uwurars peructpsl ycrpoiictBa uz O3V npouie, Hexxkenu ¢ nomouisio 10 noprtos )

Jlannbie 0 ToM, Kako# auamna3oH 1O moptoB uiau O3Y 3akpersieH 3a yCTPOHNCTBOM,
XpaHsarcs B KoHburypainmonHoMm npoctpanctse PCI, a umenno B peructpax BARO,
BARI1, BAR2, BAR4, BARS [1].

Utak, cymectByet nBa Meroaa yruinu3anuu DMA: contiguous DMA wu scatter/gather
DMA.

Contiguous DMA

JIaHHBIA METO/T OYEHB MPOCT U CeNYac MPAKTUUECKU OTKHJI CBOE, OJJHAKO O CHUX IOp
HCIIOJIb3YETCS IS MPOTPaMMHUPOBAHUS 3BYKOBBIX KOHTPOJUIEPOB (K IPUMEPY
Envy24HT). Ero npuHUUII CIETYOLINN:

«  Brigensiercs onun 0ydep 1ocTaTouHO OO0NBIIOro pa3Mepa B ONepaTUBHON MaMSATH.

- ®wusuueckuit aapec (TouyHee cKa3aTh aApec Ha ITMHE YYacTKa MMaMsITH, IOTOMY Kak
physical address u bus address — paBHbI B X86 apxutektype, Ho He paBHbI B PPC)
ATOTO Oydepa 3amuchIBae€TCA B pETUCTP YCTPOUCTRA.

- Bo Bpems TOro, Kak NpuxoJAaT JaHHBIE HA YCTPOKUCTBO, KOHTPOJUIEP YCTPOMCTBA
ununmupyetr DMA Tpancdep.

- Ilocne Toro, kak OyQep MOTHOCTHIO 3aTIOTHEH, KOHTPOJIIEP YCTPOHCTBA
UHUIIUUPYET MPEphIBAaHUE, YTOOBI COOOIINTD EHTPATLHOMY MPOIIECCOPY, UTO
Oydep cnexyeT nepeaaTb ONepalluOHHON CUCTEME.

- [paiiBep onepanmoHHOM cucTeMbl 00pabaThIBaeT MPEPHIBAHKE, U MTEpEAACT
NoJIy4eHHbIe JaHHbIe U3 Oydepa, aanee mo cTeKy yCTPOUCTB OnepalmoOHHON
CUCTEMBI.

Kak BuauTe BCce JOCTATOUHO MPOCTO, U KaK TOJBKO MMHA ISA o03aBenach Moaaep kKo
DMA, naHHBIM METOJ HaIlle]l OYEHb IIIMPOKOE NMpuMeHeHne. Hanpumep npaiiBepa
CETEeBBIX KapT uMenu JBa Takux DMA Oydepa: oJivH Ha npueM JAaHHBIX (1X), IPYroi Ha
OTCBUIKY

(tx).
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Scatter/gather DMA

C pocrom ckopoctu Ethernet amantepos, contiguous DMA mnokasain cBoro
HECOCTOATEIHLHOCTh. B OCHOBHOM HM3-3a TOT0, YTO TPEOOBAINCH 00JIACTH TTAMATH
JIOCTaTOYHO OOJIBIIIOTO pa3Mepa, KOTOPBIE MOA9aC HEBO3MOKHO OBLIIO BBIJEIHUTh, TAK KaK
B COBPEMEHHBIX CUCTEMaxX (hparMeHTanus PU3nIecKor maMsaTh JOCTaTOYHO BhICOKa. Bo
BCEM BHHOBAT MEXaHU3M BUPTYaJIbHOUN MaMsITH, 0€3 KOTOPOTO HhIHYE HUKY/A )

Pemenue HanpammBaeTcst caMmo cOOOM: UCIOIb30BaTh BMECTO OJTHOTO OOJIBIIOTO YYacTKa
IIaMATH HECKOJIBKO, HO B Pa3HbIX PETMOHAX 3TOM caMOW naMsaTu. Bo3HHKaeT Bonpoc, HO
KaK ’kK€ COOOIIUTh KOHTPOJUIEPY YCTPOICTBA, Kak MHUIIMKPoBaTh DMA Tpancdep u no
KaKOMYy aJpecy nucath AaHHble? M TyT HAllUIM pelIeHNE, UCTIOIb30BaTh JECKPUITOPHI,
YTOOBI OMUCHIBATh KaXK/bI BOT TAKON y4aCTOK B ONEPATUBHOMN MaMsTH.

Tunuunsiii geckpuntop DMA OGydepa coaepKuT ciaeayronme mois:

1. Anpec yuactka O3V (umenHo bus address), koTopslii ipegHazHaueH ajist DMA
TpaHcdepa.

2. Pa3mep onmceiBaemoro yyactka O3VY.
3. OnuuoHanpHbIE (ary U Apyrue crneuuuueckue apryMeHThl.

4. Agnpec cieayromero JeCKpUInTopa B naMsTH.

CrtpyKTypa JECKPUIITOPOB OMPEEISIETCS KOHKPETHBIM MPOU3BOIUTEIEM KOHTPOJIIEpa
YCTPOMCTBA, U MOXKET COJIEPkKATh KaKue-Iu0o apyrue mois. Jleckpuntop Takke Kak u
DMA 6ydep, pazMemniaercsi B ONEPaTUBHOM MaMSITH.

Anroputwm scatter/gather DMA criegyronuii:

- JlpaiiBep orneparimOHHONW CHUCTEMBI BBIICISCT U HHUIIUIU3UPYET JECKPUTITOPHI
DMA 6ydepos.

- Hpaiisep Boinensier DMA 6ydeps! (yuactku O3V mns DMA tpancdepa) u
3aMMChIBAET HEOOXOANUMYIO MH(POPMALIMIO O HUX B JE€CKPUIITOPHI.

«  YcTpoicTBO 10 Mepe BO3HUKHOBEHMS MOTPEOHOCTH, 3anoiHseT DMA Oydepsl, u
MIOCJIE TOTO, KaK 3al0JIHEH OJIMH WJIM HECKOJIBKO Oy(epoB MHULIMUPYET
IIpepbIBaHHUE.

- Hpaiisep OC nmpocmarpuBaet Bce neckpuntopst DMA OydepoB, onpenensier Kakue
U3 HUX OBLIM 3aIMI0JIHEHBl KOHTPOJUJIEPOM YCTPOICTBA, MEPEChUIAET JAHHBIE U3
Oydepa manee 1Mo creky ycTpoicTB u nomeuaet Oydep kak rotosii Kk DMA

TpaHchepy.
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[Topsiiok B KakoM KOHTPOJUIEp yCTpoicTBa 3anoiaHsseT DMA Oydepsl, onpeaensiercs
npousBoutesieM. KoHTposiep MoxeT nucaTh B nepBbiid cBoOOHBIN DMA Oydep, 1160
pocTo nucaTh noapsn (neckpuntopsl DMA OydepoB B TaHHOM cllydae 00pa3yroT
OJIHOCBSI3HBIN KOJIBIIEBOM CITUCOK) BO BCE Oydepa u T.1.

JlabopaTopHasi padora Ne6
Tema: Mexnaynapoansie ctangaptel: Energy Star, TCO. I'OCT P 51387-99
Henab: U3yuenne CtanaapToB 1uist SHEProdHPEeKTUBHBIX MOTPEOUTETHCKIX TOBAPOB.

Teopernueckas 4yacTb

1 PASBPABOTAH ®I'Y "Poccuiickoe areHTCTBO 3HeprodPphekTuBHOCTH" MUHTOMIHEPTO

Poccuu comectno ¢ BHUILL CMB u BHMHWcrangapT ['occtannapra Poccun

BHECEH ®I'Y "Poccuiickoe arenTcTBo sHEprodddektuBHOCTH" MuntonmyHepro Poccun

2 [IPUHAT U BBEJIEH B JEMCTBUE IlocranoBineHnem I'occranmapra Poccun ot 30
HOs10ps 1999 r. Ne 485-ct

3 B HacrosieM ctangapte peain3oBaHbl HOPMbI U TPEOOBaHUS:

- 3akona P® "O06 sneprocoepexeHun";

- 3akoHa PO "O crangaptuzanun";

- 3akoHa P® "O0 obecrieueHNH €TMHCTBA U3MEPEHUI";

- 3akona P® "O0 oxpaHe okpykaroliei cpess';

- 3akoHa PO "O nuueH3upoBaHUM OTACIBHBIX BUJIOB AESITEIBHOCTH";

- MenepanbHOM LEneBoil mporpaMMsal "OHeprocoepexenue Poccun" (1998-2005 rr.).
VYT1Bepxkaena nocranopienreM [IpaButensctBa PO ot 24.01.98 Ne 80 (nanee - LI
"Iueprocoepexenue Poccun");

- [TocranoBnenus [IpaBurensctBa PO "[lonoxkenne 0 MuHuCTEpCTBE TOILIMBA U
snepretuku Poccuiickoit denepanun" ot 27.01.96 Ne 60 (nanee - [Tocranopienue Ne
60); - ITocranoBnenus IIpaButensctBa PO ot 13.08.97 Ne 1009 "ITpaBusna nmoaroroBKu
HOPMAaTUBHBIX MTPABOBBIX aKTOB (peIepAIHbHBIX OPTaHOB UCIIOJIHUTEIHLHOM BIACTH U UX
rocyJapcTBeHHou peructpanuu” (ganee - [Ipasuna Ne 1009);

- [TocranoBnenus [IpaButensctBa PO ot 12.08.98 Ne 938 "O rocynapctBeHHOM
sHepreTudeckoM Haazope B Poccuiickoit denepanuun (nanee - [locranosnenue Ne 938);

- [IpaBun nmpoBeAeHUsI SHEPTETUYECKUX 00CIe0BaHUN OpraHu3aiuii. Y TBEpKACHBI

Munromuepro Poccuu ot 25.03.98 (nanee - [1paBuna ot 25 maprta 1998 1.)
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O06s1acTH NPUMEHEHUA

Hacrosmuii cranaapT ycTaHaBIMBAeT OCHOBHBIC ITOHATHS, IPHHITUIIBI, IIEITH U CYOBEKTHI
NESTETHHOCTH B 00JIACTH HOPMATUBHO-METOIUIECKOTO 00€CTIeueHUs SHEPTOCOEPEIKEHNUS,
COCTaB 1 Ha3HAYCHHE OCHOBOITOIATAIOIIUX HOPMATHUBHBIX, METOIMUECKUX JOKYMEHTOB U
pacIpoCTpaHsIeTCsl Ha ACSITEIIbHOCTh, CBA3aHHYIO C 3((EKTUBHBIM HCIIOIb30BAHUEM
TOIUIMBHO-PHEPIETUYECKUX pecypcoB (nanee - TOP), Ha sHepronoTpeOsomue 00beKThI
(ycTraHoBKH, 000pyIOBaHUE, TPOTYKIIUIO MPOU3BOICTBEHHO-TEXHHUYECKOTO U OBITOBOTO
Ha3HAYCHUS ), TEXHOJIOTHICCKHE MPOIIECChI, paOdOTHI, yCIYTH (J1aJiee - MPOIIECCHI).
CranmapT He pacrnpocTpaHseTcs Ha 0OBEKThI BOCHHON TEXHUKH, SJICPHbIC, XUMUYECKUE U
OMOJIOTUYECKHE SHEPTONOTPEOIISIONTNE OOBEKTHI.

[TonoxeHus, yCTaHOBJIEHHBIE B HACTOAILEM CTaHJApTE, 00s13aTEIbHBI 11 IPUMEHEHUS
pacnoioKeHHbIMU Ha Tepputopuu PO npeanpusTusiMu, opraHu3alusIMH,
PErMOHAIBHBIMU U IPYTUMU O0bEIMHEHUAMH (Jajiee - NPEANPUATHS) HE3aBUCUMO OT
(GopM COOCTBEHHOCTH M MOJYUHEHMS, a TAK)KE OpraHaMu ynpasieHus: PO,
MMEIOIIUMU MPSMOE OTHOIIEHUE K UCTI0JIb30BaHuI0 TOP u sHeprocOepexeHuro.
[TonoxeHus, ycTaHOBJIEHHBIE B HACTOALLEM CTaHAAPTE, IPUMEHSIOT B
HAayYHOTEXHUYECKOW, y4eOHOH! U CIPaBOYHOM JUTEpaType, NpU IMIIaHUPOBAHUH
pa3paboTOK U pa3pabOTKe HOPMATUBHBIX, METOJIMYECKUX JTOKYMEHTOB IO
AHEProcOEepex eHUIo U odecrneueHuto 3PPeKTUBHOr0O ucnob3oBanus TOP.

HopMmaTuBHbIe cChlJIKM B HacTodmeM ctanaapTe UCIIOJIb30BaHbl CCHUIKH
Ha CJIEAYIOIIME CTaHAaPThI:

['OCT P 1.2-92 l'ocynapcTBeHHasi cuctema ctanaaptusanuu Poccuiickoit @enepanumu.
[Topsimok pa3pabOTKU rOCyAapCTBEHHBIX CTaHAAPTOB

['OCT P 1.4-93 TI'ocynapcTBeHHas cucrema cranaaptuzauuu Poccuiickoit @enepannm.
CranmapThl OTpaciiei, CTaHAAPTHI TPEANPUSTUNA, CTAHIAPTHl HAYUYHO-TEXHUYECKUX
OOIIIECTB U APYTUX OOIIECTBEHHBIX 00beAMHEHUN. OOLIME MTOT0KEHUS

['OCT P 1.5-92 I'ocynapctBeHHasi cuctema ctanaapTusanuu Poccuiickoit @enepanumu.
OO1ue TpeboBaHUs K MOCTPOCHUIO, U3JI0KEHUIO, O(POPMIICHUIO U COJIEPKAHUIO
CTaHJapTOB

['OCT 19431-84 Duepretuka u snekTpuduranus. TepMUHBI U OMIpeIeICHUS

I'OCT 26691-85 TennosHepretuka. TepMHUHBI U OIIPEACTICHUS

['OCT P 51379-99 DueprocOepexenne. DHEPreTUYECKU MacopT MPOMBIIIIIEHHOTO
MOTPEOUTEIISI TOTUTUBHO-IHEPTreTUYECKUX pecypcoB. OCHOBHBIE MOJI0KEHUS. TUIOBBIE
(bopMBbI

I'OCT P 51380-99 Dneprocoepexenre. MeTo bl TOATBEPKICHUS COOTBETCTBUS
nokasaresei sHepreTuyeckoi 3 (HEKTUBHOCTH YHEPTOMOTPEOIISIONICH MPOTYKIINH HX
HOPMAaTUBHBIM 3HauUeHMsIM. O01IHEe TpeOOoBaHUS
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['OCT P 51388-99 Dueprocoepexenne. MapopMupoBanue norpeduTeneit 0o
HHEProdGHEeKTUBHOCTH U3ACIIUNA OBITOBOTO U KOMMYHAJIBLHOTO HazHaueHus. O01mue
TpeOOBaHUS

OmnpenesieHus1 1 COKpaLICHUsA

3.1 B HacTosmem craHgapTe NpuMeHsoT TepMuHsl, npuBeneHusie B ['OCT 19431, [8-10],
roCyJapCTBEHHBIX CTaHIapTax Poccun, ykazaHHBIX B pa3zene 2, a TAKKE OCHOBHBIE
TEPMHUHBI U NTOHATHSI, IPUBEAECHHBIE B PUJIOKEHUU A.

3.2 B HacTOsI1IEM CTaHAAPTE TPUMEHSIOT CIAEAYIOIIUE COKPALICHNUS:
BDP - BTOpuYHbIEC TOIIMBHO-IHEPTETUYECKUE PECYPCHI

I'OCT P - I'ocynapcrBennsiii crangapt Poccun JACTY
- ['ocynapcTBeHHBIN CTaHAAPT Y KpanHbI

EC - EBporeiickoe coo0111ecTBO

HNCO - MexayHapoiHasi OpraHu3alus 1o CTaHIapTU3aluu
MTK - MexrocyaapcTBeHHbIN KilacCU(PUKATOp CTaHIapTOB
MDO3K - MexayHapoaHasi 31€KTPOTEXHUUECKAsT KOMUCCHS
OCT - otpacneBoii cTaHgapT

PAD® - Poccuiickoe areHTCTBO 3HEPT03(pHEKTUBHOCTH

P - pexomenanuu (1o CTaHIapTU3ALIN)

PJ1 - pykoBOJAIINI TOKYMEHT (110 CTaHIapTU3AIUHN )

PIK - PernonanbHasi SHEpreTUYECKask KOMHUCCHUS

CTO - crannapT Hay4YHO-TEXHUYECKOTO 00I1eCTBA

CTII - cranmapt npeanpusTus

TP - rexunueckue pekoMeHanuu (1o CTaHIapTU3AIUN)
TIP - TOMIMBHO-3HEPTETUUECKUE PECYPCHI

TIK - TONIMBHO- HEPTETUUECKUI KOMILIIEKC

®DIIII - PenepanpHas uenesas nporpamma @I -
denepanbHOE rOCYIapCTBEHHOE YUPEKICHUE

CocTtaBuTh OTYET B paboueil TeTpaau .
Bompockr:

1. OcHOBHEBIE eI, HaIIpaBJICHUA UCIIOJIb30BaHUA U ITPUHIIUIIBI

HOPMATHBHOMETOIMYECKOTO 00ECIICUCHHUS YHEProCcOepeIKCHMUS.

2. CocTtaB ¥ Ha3HAYCHHE KOMILIEKCA HOPMATUBHBIX U MCTOJUYCCKHUX JOKYMCHTOB 110

00€eCIeYEeHUI0 SHEPTOCOEPEIKEHHUS.
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3. CyOBeKThl ACSTEIBHOCTH M0 HOPMATUBHO-METOIMYECKOMY 00ECIICUCHHTIO

HEProcOepeKeHUs

JlabopaTopHnast padora Ne7
Tema: CoBpeMeHHbBIE YHEProcOEeperaronue eMEHTHI.

Heab: ®opmupoBanre yMeHUI paclio3HABaHUSI MPU3HAKOB KJIACCU(DUKAIIMU TOBAPOB,
COCTAaBJICHUS KJIACCHU(PUKAIINH, PACITH(PPOBKHU IITPUXOBOTO KOJIA U YCTAHOBIICHUS
MOJJIMHHOCTHU HEMPOAOBOJIbCTBEHHBIX TOBAPOB.

Kparkue TeopeTnueckue CBEACHUS.
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Knaccuduxkarus cocTout B pactpeielieHuy TOBAPOB MO OT/IETbHBIM KaTETOPUSM WU
CTYIICHSIM OT BBICIIMX K HU3IIMM. Briciive cTyneHu kiaccupuKaiuy XapakTepu3yroTcs
tepmunamu "Paznen”, "Knacc", cpennue - "I'pynna", "Bun" IlpumensitoT Takxke
BcrioMmorartenbHble TepMunsl - "[lonpasznen”, "l[loakmacc", "Iloarpynna”, "Ilonsua".

B OCHOBY pPacCrpCacJiCHUA TOBAPOB I10 CTYIICHAM KJIaCCI/I(I)I/IKaHI/II/I ITOJIOKCHEI
XapaKTCPHBIC O6H_II/I€ IIPpU3HAKH. I[J'IH HCIIPOAOBOJIbLCTBCHHBIX TOBAPOB TAKUMHU
MMpU3HaKaMU ABJIAIOTCA HA3HAYCHUC, HCXOHHLIﬁ Marcpuail, CI1oco0 IMpoOnU3BOACTBA,
OCOOCHHOCTH KOHCTPYKIMH, ITOJIOBO3PACTHOC ACIICHUC, CC3OHHOCTD UCITIOJIb30BAHNA, BU
HU3ACINA, Pa3MCPHBIC ITOKA3aTCIIN, (1)aCOH, OTACIIKA U 1p.

Knaccudumupyiot ToBapsl nepapXudeckuM U (PaceTHBIM METOaMH, BO3MOKHO
COYETAHHUE ITUX METOJIOB.

I/Iepapanecmzlﬁ MCTOJ KHaCCI/I(bI/IKaHI/II/I - HOCJICAOBATCIIBHOC PpAa3aCJICHUC MHOXKCCTBA
00BEKTOB Ha IMOJYNHCHHBIC KJIaCCI/I(I)I/IKaHI/IOHHI)IG I'PYIIIMNPOBKHA

daceTHBIN MCTOJ KJIaCCH(bI/IKaIII/II/I - IapaJJICJIIbHOC PAa3JCIICHUC MHOKCCTBA 00BEKTOB Ha
HC3aBUCHUMBIC KJIaCCI/I(i)I/IKaHI/IOHHBIG I'PYIIIUPOBKH.

B 3aBucuMocTH oT 11enu KiaccuuKaiuy UCIOIb3YIOT Y4eOHbIE, TOTOBBIEC U
HKOHOMHUKOCTATUCTHYECKHUE KIaccudukaiuu. J{is mpogoBoIbCTBEHHBIX TOBAPOB
MPUMEHSIOT TaK)Ke OMOJIOTMYECKYI0 KIacCU(pHUKAITHIO.

AcCCOPTHMEHTOM TOBAapOB HA3bIBAIOT HA0OOP TOBAPOB, OOBEINMHEHHBIX 110 KAKOMY-THOO0
OJIHOMY MPHU3HAKY WJIA COBOKYITHOCTH IPU3HAKOB.

Paznnuarot cdieayromue BuJbl aCCOPTUMCHTA.

1. [TpombiniuieHHBIN (TTPOU3BOICTBEHHBIN) ACCOPTUMEHT - ACCOPTUMEHT TOBApOB,
BbIPA0aTHIBAEMBII TOW WU MHOM OTPACIIBIO MPOMBIIIJIEHHOCTH WM MTPOMBIIIUIEHHOCTBIO B
LIEJIOM.

2. TOproBeiil aCCOPTUMEHT - ACCOPTUMEHT TOBAPOB, ITPEICTABICHHBIN B TOPTOBBIX
MPEANPUITHUSX.
3. [IpocToii aCCOPTUMEHT - aCCOPTUMEHT TOBAPOB, IPEACTABICHHBIA TAKUMU UX

BUJIaMU, KOTOPBIE KJIACCU(PUIIUPYIOTCS IO OTPAHUYEHHOMY YKCITYy MPU3HAKOB.

4. CI10KHBIN aCCOPTUMEHT - ACCOPTUMEHT TOBAPOB, IPEACTABICHHBIA TAKUMHU UX
BUJIAMU, KOTOPBIE KJIACCU(PULIUPYIOTCS O OOJIBIIOMY YHCTY MPU3HAKOB

3. ['pynmoBoit accopTUMEHT (YKPYITHEHHBIM aCCOPTUMEHT) - aCCOPTUMEHT TOBAPOB,
O00BEAMHEHHBIX IO OOIIMM MPU3HAKAM B COBOKYITHOCTH, HAUMHAs OT KJlacca U KOHYas
BHUJIOM.
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6. Pa3BepHyThIll aCCOPTUMEHT (J€TATU3UPOBAHHBIN ACCOPTUMEHT) - ACCOPTUMEHT
TOBAPOB, BBIJICJICHHBIX 0 YACTHBIM MPU3HAKAM.

7. PanmoHanbHbIN aCCOPTUMEHT - ACCOPTUMEHT, MO3BOJISIOLIMNA BCECTOPOHHE U TIOJIHO
YAOBJIETBOPUTH IO OJTHOMY MJIM COBOKYITHOCTH MMOKA3aTEJIEH KOMIUIEKC Pa3yMHBIX
noTpedHOCTeH, CPOPMUPOBABIINXCS HA TAHHBII MOMEHT.

8. OnTuManbHBI ACCOPTUMEHT - pallMOHAIBHBINA ACCOPTUMEHT, 00€CTIEUNBAIOIIHIA
P MUHUMAJIbHBIX OOIIECTBEHHBIX 3aTpaTax Ha ero NpoOU3BOJICTBO U (POPMHUPOBAHUE,
MaKCHUMaJbHBIN TOJE3HbIN 3 (PEeKT y moTpeOuTene.

9. BuioBoit accopTuMeHT - HabOp TOBapOB, MpecTaBIeHHBIN ux Bugamu Lltpuxosoe
KOJMPOBAHHE TOBAPOB:

[TpuxoBoi KOJ - 3HAaK, IpeIHa3HAYCHHBIN JIsl aBTOMATU3UPOBAHHON UJIEHTU(DUKAIUU U
ydeTa uH(opMaluu o ToBape, 3aKOJMPOBaHHbIN B BUAE U@p 1 mTpuxoB. LITpux-kos
HAHOCHUTCS Ha TPAHCIIOPTHYIO UM OTPEOUTENIbCKYIO YITAKOBKY. B cOOTBETCTBUU C
TpeOOBAHUSIMU MPOBEJICHUSI BHEIIHETOPTOBBIX CAECIOK HAIMYUE IITPUXOBOIO KOJIa Ha
yIaKOBKE TOBapa sIBJISIETCA 00s13aTENIbHBIM YCIOBUEM ero 3kcnopTa. [Ipu peanusanuu
TOBapOB Ha BHYTPEHHEM PbIHKE HAHECEHHE IITPUXOBOIO KOJIa SBISAETCS JOOPOBOJIbHBIM
JUISL TPOU3BOIUTEIIS.

Hawnbonee mupoko pacnpocTpaHEeH Ha MEKTYHAPOIHOM NOTPEOUTETHCKOM PBHIHKE
mtpuxoBoil ko EAN, pazpabotanHbiii Mex1yHapoaHOM acconuanueid ToBapHOu
HyMepaiuu. 910 13-t wim 8-pa3psaHblid KOO, COCTOSIUNA U3 COYETAHUN IITPUXOB U
npobenoB. Kaxnas nudpa - coueranue AByX MITPUXOB U ABYX NpoOenoB. Bocbmu
pa3psAaHbIA KOJI pa3MELaloT Ha YIaKOBKE MPOAYKIMHU C OTPAaHUYEHHBIM MECTOM JIJIS
neyarH.

Crpykrypa 13- paspsaHoro koja:

XX XXXXX XXXXX X
| 2 3 4

no3utus 1 - KoJi CTpaHsbl, TJIe HAXOAUTCS OaHK JaHHBIX O CTpaHE-TIPOU3BOIUTENIE TOBAPA,;
no3uIus 2 - KoJi (pUpMbI-NPOU3BOAUTEIISI TOBapa; MO3ULIUS 3 - KOJ TOBapa (apTUKYN);
MO3UIMSA 4 - KOHTPOJIBHBIN 3HAK, 00€CTICYMBAIOIINN HAJIEKHOCTD IITPUXOBOTO KOJA.

MeTtonuka pacuera KOHTPOJIBHOUN HUQPHI:
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CKJ’I&I[BIB&IOTC?I I_II/I(prI, CTOAIIIMEC HAa YCTHBIX IMO3NIHUAX KOJAA.

Pe3ynbTaT nepBoro AeHCTBUS yMHOXKAETCS Ha 3.
CxuazpiBatoTcs HUQPHI, CTOANIME HA HEYETHBIX MO3UIUAX KO/Ia (KpOME KOHTPOIBHOM).

CknapIBatOTCs Pe3yJIbTaThl 2-10 U 3-TO JIEUCTBUIA.

5. Onpezensercs KOHTPOJIBHOE YUCIIO, PEJICTABIISIONIEEe COO0N Pa3HOCTh MEXKITY
MOJIYYEeHHOU CyMMOM U OJMKaiiuM K HeMy OOJIBIIIUM YUCIIOM, KpaTHbIM 10.

HMHCTpyKTaX 10 TEXHUKE O€30MacCHOCTH.

CoJzepkaHue NpakTUYECKOrO 3aHATHUS:

3aodanue 1. lTlpuBeaute KiIacCUPUKALUIO OJHOPOAHOW TPYNIbI HEMPOJAOBOIBCTBEHHBIX
TOBApOB M0 (H)aACETHOMY METO.Y.

3aoanue 2. CoctaBbTe KiIaccu(UKaIMU 10 TAKOMY BUAY O0YBH, KaKk OOTHHKH TI0
CJIEYIOIIMM TPYNIUPOBKAM: Ha MOJOLIBE KOXKAHOM, U3 MOPUCTOI pPE3UHBI, U3
NOJIMypeTaHa; Ha NIHYpKaX, Pe3UHKaX, 3aCTEKKE-MOJIHUH; C BEPXOM U3 IOPTEBON KOXKH U
XPOMOBOM KOXH, U3 CHHTETUYECKUX MAaTEPHAJIOB.

3aoanue 3. Onpenenure NpU3HaKy, MO KOTOPBHIM BbIIETICHBI KJIACCH(PUKAIIMOHHBIE
IpyNIHUPOBKY B BapHAHTaX 3aJaHUM.

3ananme 4. V3yuute mMITPUX-KOA MPOAYKIIMH HA IPUMEpPE 2 —X YIAKOBOK
HEIPOJIOBOJIbCTBEHHBIX TOBAPOB U ONPENIETUTE CTPAHy MPOU3BOIUTENS, pacCUUTANTE
KOHTPOJIbHOE YKCIIO U CIeNaiTe BBIBOJ O JOCTOBEPHOCTH MapKUPOBKHU TOBapa.

HOCHGI[OBE[TCJIBHOCTB N MCTOINYCCKHC YKAa3aHHA 110 BBIIIOJHCHUIO ITPAKTHYCCKOI'O
3aHATHA.

Jas BInoJiHeHus 3aaanua Nel:

1. ITo Bcelt COBOKYMHOCTH HabOpa TOBAPOB BBIJICTUTE HE3ABUCUMBIE U COTIOJYMHEHHbBIC
TOBapHbBIC MMPU3HAKH U JIaliTe UX 000CHOBAaHHE, MPOU3BEIUTE TPYIITUPOBKY TOBAPOB U3
paccMaTpuBaeMoro Habopa 1o OJHOMY, ABYM M, HAKOHEII, TPEM HE3aBUCUMbBIM
IIPU3HAKaM.

Odopmienue pe3yabTaToB: B TETpaAu AaiiTe rpaguyeckyto cxemy pa3pabOTaHHOTO B
3aiaHnu (paceTa TOBApPOB C YKa3aHWEM HE3aBUCUMBIX U COTIOTIYMHEHHBIX TPU3HAKOB HX
KJ1IacCU(UKaIUU.
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