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BBe.lleHHe 

059 MHoro3a.naqHasr, MHOrODORb30B&Te~LCKBR ODepaUHOHH&R 

CHCTeMa peanbHOrO BpeMeHH. B OT11Hque OT onH03a~a"'HYX onepaUHOHHYX 

CHCTeM, T&KHX K&K MS-DOS, B U911.RX B3&.HM03&11J;HTY. 3&,llaq H DOBW:meHHR 

o6meA H&Jl9XHOCTH B HeR npo&e.l(eHo qeTKOe p.3J(eneHHe C~p CHCTeMHOA 

ynpaeneaae npoueccaMH, cHCTeMoA npepvaaeuA, pacnpe~eneHuek 

DaMSITH, BBO,llOM-BYBO..IlOM H T. Jl.) H DOJtb30BaTeJlbCKOA Jl9RT8JibHOCTH, 

KOTOpoe o6ecneqeHo ••• annapaTHiiMH, T&K H nporp&MIIHIIIMH 

cpe.llCTB&MH. 8 "'&CTHOCTH, nporp&MM& o6H"'HOrO 0011b30B&Te11SI He MOZ9T 

DpJ:IMO o6paTHTbCR K DpOH3BOJibHOMy y"'&CTKY &.D:peCH()ro npo.CTp&HCTBa B 

YCJIOBHSIX .n,eACTBIUI CHCT9Mbl 3&Ul.HTI:l D&KHTH HJIH 3&perHCTp·HpO&aTb 

npoue.nypy o6cnyJKHBaHJHI nPepuaaHHSI (non). no3TOIIY cor nacHo cxeMe 

opraHH3aUHH BBOJla BllBOJl8, npHHR.TOA B CHCTeJie, ,llJUl D,POT]l&MMHOrO 

06CJIYHCH88HHH KaJK.nOro HOBOrO 3JieKTpOHHOrO 6JIOKa ( ltOHTpOJUtepa H 

T . .n.) .non>KeH cocTaBJIHTbCSI cneuuaJibHHA .D:pa·itsep, H, ecnJI He 

npHro.neH HH OJlHH H3 cylll.eCTBYIOIII.HX, em.e H MeHBJlEp q,&ii:JlOB ( file 

manager ) . 8 TOM cnyqae, eCJIH BHOBb DOAKJII>'l&eMtdt 6JJOit .BeCbMa 

npocT B ynpasneHHH, uanpHMep B cpa&HeHHH C KOHTpOJIJiepOII )lHCKa 

KJIH rpa~aqeCKoro ycTpOHCTBa, TaKaSI 

3HTY3H83Ma, TeM 6onee, liTO H MeHe,nzep 

nepcneKT·HBa 

.paA:noa BBH.Ily 

He Bl:ti3Y&aeT 

era CJIOJKHOCTH 

He peKOMeHJlYIOT ITHC8Tb ,naHte CTieUHaJIHCTH B 3TOR 06JiaCTH /1/. 

no:::tTOMY BO MHOrHX CJlytfaSIX npe,llDOtfHT8DT BOCTIOJlb3088TbCSI 

pa3JIH1-lHblMH 06XOJlHHMH MeTO,ll;8MH, KOTOpHe npe.n_yCMOTpeHH B CHCTeMe 

JlJIR HeCTaH,napTHllX CHTyaUHH. 

"llpeO,llOJieTb" npOTHBO,lleACTBHe CHCTBMbl 38D(HTbl OaJUITH MOJKHO 

pa3HblMH CDOC06aMH, B TOM ~HCJie: 

a) OTMBHOH 38mHTll D8MSITH; 

6) OTKpllTHeM 06JiaCTH a.npecOB perHCTpOB ycTpOACTBa C DOMOmbiO 

F$Permit; 

B) TeM_ liCe, BKJIIO~HB YK838HHYIO 06JiaCTb B CDHCOK UBBTHO"R D8MSITH 

colored memory ) OS9; 

r) C03Jl8HHeM DpHBHnerHpOBaHHOA 38Jl8~H; 

.JJ;) BBe)leHHeM JlODOJIHHTBJibHOro CHCTeMHOro BlilOB-a; 

e) cocTaeneHHeM cucTeMHoro TpanxeH)lnepa ( trap handler). 

PaccMOTpHM xapaKTepHCTHKH 3THX CDOC06QB. COOC06 a) C OJ{HOH 
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CTOpOHil, IT03BOJHI€T ITOJIYliHTb CaMbTH 6bTCTpllH H npOCTOH .llOCTYIT H3 

nporpaMMhl: Ha SI3DIK€ BDICOKOIO ypOBHSI K. ycTpoHCTBY ( CM. pa3.ll€Jl 

"BpeMeHHble xapaKTepHCTHKH" ) , a C .llpyroA CTopOHN, npHBO.llHT K 

CHTyaUHH 1 Kor,na BCe 3a}:laliH B CHCTeMe ITOJlyl.faiOT H€KOHTpOJIHpyeMNH 

.llOCTyO KO BCeMy a,npeCHOMY npOCTpaHCTBY, 'iTO qpeBaTO 

Henpe,llCKa3yeMilMH llOCJl€.llCTBH51MH B cnyqae OtuH60K B JII060H J.!3 HHX. 

no3TOMY OH nonynsrpeH npH HaJia,llK€ BHOBb pa3pa60TaHHNX 6JIOKOB, HO 

e.nBa JIH yMecTeH- BHe 3ToH ccpepu. Cnoco6bl 6) H B) 6onee npJ.~MeHHMbl 

.ll.llH ITO.llKJIIOlleHHH 6JIOKOB rraMHTH. Cnoco6 1) .llOCTyneH TOJlbKO .llJIH 

npHBHneruposaHHoro noJib30BaTensr ( super user ) H o6na.naeT 

ocHOBHllM He.nocTaTKOM cnoco6a a). Cnoco6.bl .n) H e) no cymecTBY 

O.llHHaKOBbT, HO BTOpOH npe.llCTaBJIH€TCH 6onee y,no6HHM. 

.nns TIO.llKJIIOqeHHJI non npJ.~MeHHMll cnoco6bl r)-e). 

MeTO.llHKa A.o.neTepceHa H n.rnapcpq:t-XaHceHa 

8 pa6oTe/2/ OTIHCaHa MeTO.llHKa ITO.llKJl!OlleHHH KOHTpOJIJiepa KAMAK K 

VME-CHCTeMe ITO.ll ynpaBJieHHeM QS9. .Unsr 3T010 6blna HCITOJib30BaHa 

KOM6HHaUHH CITOC060B 1) H ~), a HMeHHO: 

)lJBI )lOCTyna K perHCTpaM KAMAK COCTaBJieH CHCT€MHJII1: 

TpanxeH.nnep 

- .llJl51 o6cny~HBaHHH npepUBaHHH - ynpOill.€HHJIH .llpaHBep BM€CTe C 

SCF-,necKpHITTOpoM; 

- .llJlH HHTepq:teA:ca C nporpaMMOi1 TIOJlb30BaT€JIH CH-.UOCTYIIHa51 

6H6JIHOT€Ka npoue.nyp pa60TJI C KAMAK, COOTB€TCTBYIOilla5l Tpe6oBaHHHM 

ESONE. 

CB513b TIQTI H nporpaMMbl ITOJlb30BaTeJIH opraHH30BaHa ITOCp€.llCTBOM 

co6blTHH (events), npHtteM .llJIH Ka~,lloro BeKTOpa npe'pt:tBaHHA: co3.D;aHo 

OT,nenbHO€ C06RTHe. 

npeHMYmecTBO no~o6Horo no.nxona no cpaBHeHH~ c .llpaRBepoM 

3aKniOl.faeTCH He TOJlbKO B rrpeBOCXO.llCTBe B CKOpOCTH B3ai1MOHeHCTBHH C 

KAMAK. OlleHb Bal!CHO TaKlll:e, liTO KOHeqHOMY ITOJTb30BaTeniO 

npe~OCTaBJieHa B03MO~HOCTb CaMOCTO.IlTeJibHO, pe.llaKTI1pyg ,necxpHITTOp, 

H3M€H.IlTb 6a30B~H a,npeC KpeJ1Ta, HOMep B€KTOpa 11 ypOB€Hb npepb1BaHH51 

TO eCTb rrpH He06XO,UJ.tMOCTH ITO)lCTp011Tb BCe TIO)l rrapaMeTp:U CBO€J1 

annapaTyp:u. Eonee Taro, B CBH3H c TeM, "'TO npaAeep cHnbHo ynpomeH 

11 !JiaKTHqeCKH COCTOHT 113 rrpoue,nypN I NIT, HCTIO~bsyeMoff .llJlH 

llO.llKJI~qeHH.Il ITOn, H C06CTBeHHO non, OH H€ Tp'e6yeT ycTaHOBKI1 6HTa 

SupStat B 6aHTe aTpH6yToB, "· CJie,llOBaTeJibHO, MOJKeT 

MO.llH!JIHUJ.!POBaTbC51 H T.II. 06H1.fHHM llOJib30BaTeneM. 
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ITOJlKJliOlleHHe non npOH380JlH.TCR C DOMO_II;l:J>P ·~O')JjlHJJ.W lUf_PU-H.HpOBaHHA 

ycTpOA.CTBa INlZ, KOTopaSI, B "'&C.THOCTH, B.U)Jil~&-~T DpOij_~.!lYP¥ UHT. 

KpoMe scero npoqero nocne JU.rnonH.eHKjl KQ.,:·~~.QI J~·I~ ~~Hof:t 

yCTpOA.CTBO Jlei\CTB.HTeJibHO BKJipqaeTCfl .CH.CTe-MO~ 8 Cll~CO~ CBOHX 

ycTpoA:CTB. no3TOMY no KOM2H.Ile OEVS, Ha!lJUt,.-_e-,p, lti_Q~IJ,Q. )'.6.e)lHTJtCJ!: 8 

KOppeKTHOCTH napaMepOB, 3aJ].aHHbiX B Jlfi!'_Cit,PJ'}J)'J"Q_p,e. 

XoTenocb t'ihl oTMeTHTb H cne.ny.JOUI.ee ,_a.,nqe IJi\L "arJlfiJl •~Topa 

MeTO.llH"'eCKOe .no-CTOHHCTB.O llOJlXO.fla, lJ.Jl.(l Ji&CTpOft'~ JI,C.Iil:rO K.O ... _D-!J,9JtC& 

nporpaMM B UeJIOM DOJlb-30BaTeJib BH,Q.f;:HT n~~~-lt.~ll~~ T.Q~~JC.O B 

,necK PIIIDTOp, "'TO cpaBHHT€;JTbHO rrpOCT_O H J;l,e T,P.eCi_f,e?' C_I}$!:J,l:,_lii,JI-b-:lf-"!!X 

CHCTeMHbiX 3H2HHA. 

no.no6HaH MeTO.llHKa 6:una npHMeHe_pa aJTOP.otll .ll&JII:I~.A craT&H ..U.JIB 

pa6oTbl c HHTep!peA:CHHM 6JIOKOM VME-_KKOC) __ 9 _Jt- PBA0.1!f w.yrux ,6.P,OKDB 

( 6Y3, BYIU.U ) B Hat.faJlb HOM BapHaHTe n,po~p-aMf!IY ynp~,BJ18Hitfl 

cneKTpOMeTpOM HCBP ( CKAT ) /3/. npH 3TOM C,O BCeA. O'leBH.D..HOCT.biO 

BbiHUIJIOCb no.no6ue 

,ReAcTBHTeJibHO, 3a 

Tpanxeu.nnepoB 

J.tCKJIIOt.feHHeM 

llnR 

KAMAK, 

H€CKOJlbKHMH 8-16- pa3pSI.llHJIMH perHCTpaMH, JlJIH 

pa3JIH'iHi!f_X 6JIOKOB. 

6JIOKH ynpaB}I~~CH 

KOT·OPhiX H80J5lCQ..IUfMO 

yMeTb BMllOJIH.IlTb onepaUHH 3aiTHCH/t.fT8HHII H, 803MO.HO, 

c6poc/ycTaHOBKY 611Ta. Bee 3TO He MOrna He H2B8CTH H8 IIYCJib 0 

3aMeae HH.IlHBH.nyanbH:UX TpanxeH.nnepoB o6_UlHM .nng acex no.no6HhiX 

6JIOKOB. 

O.llHaKO H8pHJlY C HBHbiMH Jl0CTOHHCTB8MH MeTOJlHK_e /2/ npHCYlll 

BeCbMa cepbe3HYlf H€DOCTaTOK. B H36paHHOM COOC06e H.ll€HTHCI>HKaUKH 

perncTpoa KAMAK 3HaqeHHeM napaMeTpa, o6o3Hat.faJOIIlero 3TOT pe.rHcTp, 

HBJIHeTCH era llOJIHbiA: 32-pa3pHDHbiH a,npec. ITOCKOJlbKY C8M TpaOX8HJl11ep 

He BbiiTOJIH5l€T npoBepK11 KOppeKTHOCTH 3Hat.feHI1R llOJlyl.la9MYX HN 

a.npeCOB, na· H rrpH 118HHOM cnoco6e HJl€HTH!pHKaUHH perHCTpOB He B 

COCTOHHHH 3TO C,lleJia Tb, nporpaMMa C era llOMOUlbiO fiOJiyl!aeT 

H€KOHTpOJIHpyeMbiA ,llOCTYIT KO BCei1 naMHTH". T. 0. noJTy"'aeTCH llOJ1H8R 

aHanorHH CO CHHTHeM 3aWHTbl naMHTH, C TOH JIHWb pa3HHUeH, 'iTO 3TO 

npOH3B€.lleHO J].JI$1 nporpaMM, HCITOJib3YIOWHX ,UaHHbiH TpanxeH,llJlep. 

HOBbiH llO.llXD.ll B ~OpMI1pOBaHHH a.npeca 

TioKa ~OpMHpOBaHH€ a,llpeca perHCTpa npOH3BO.llHTCSI B nporpaMMe 

ITOJlb30B8TeJIH, TpanxeH.nnep H€ B COCTOHHHH H€HTpaJII130B8Th B03MO*Hhl€ 

own6KH a.npecauHH. Ecnu ~e nepeuecTH 3Ty onepauHJo a Tpanxeu.n.nep, 

MO~HO o6ecneliHTb K8K 3alll.HTY, TaK H onpe.nenel;iHbiH KOHTpO.IIb 

KOppeKTHOCTH a.npeca. CX8Ma MeTO.lla BblrflH.IlHT CJI€JlY~lllHII o6pa30M. 
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BBO,llHTCR HOBasr onepaUHR perHCTpaUHH ycTpOACTBa, BO apeMR KOTopoH 

6a30lHIH a.npec H3BJI.eKaeTCR H3 JleCKpHnTopa ycTpOfiCTBa H HapR.IlY C 

HMeHeM .YCTpOHCTBa noMemaeTCR B cneuHaRbHYD Ta6nHUY BO BHyTpeHHefl 

naMHTH Tpanxeu.nnepa ( internal static storage ). 8 KaqecTse 

pe3yRbTaTa ~TOft: onepaUHH .llRR H.lleHTH~HKaUHH ycTpOfiCTBa B nporpaMMY 

UORb30BaT€RR B03BpamaeTCR HOMep ycTpOfiCTBa COOTB€TCTBYIO.mHH 

HH,lleKCY 3aHRTOrO ~R€M€HTa 

ycTpOACTBa a.npercy10Tcsr c 

Ta6RHUhl 

flOMOIUbiO 

). KDHKp€THhle 

H.U€HTHtlll.fKa TOp a 

perHcTphl 

perHcTpa, 

aKKYMYRHPYIOJU9rO HOMep ycTpOfiCTBa H CM€1U€HHe a.npeca pefHCTpa 

OTHOCHTeRbHO 6a30BOrO a.npeca ycTpOHCTBa. npH o6paiUeHHH K perHCTpy 

BhlnonusreTcsr BhPIHCneHHe a.npeca perHcTpa c COOTBeTCTBYIOmHMH 

npoaepKaMH, qTQ, KaK flOKa3aHO HH~e, He npHBO)lHT K 60RbWHM 

.speMeHHhiM H3.fi€P*KaM. 8Be)leHaR npoue.nypa perHCTpaUHH ycTpOHCTBa 

nonyTHO 003BOJIR€T o6ecneqHTb pe~HM MOHOUOJJhHOrO ,llOCTyna K 

ycTpOfi:CTBy, qTQ oco6eHHO aKTyaRbHO B MHDr03a.naqHOfl cpe.ne. 

Oco6eHHDCTH pa6oThl c npephiBaHHRMH 

CKOpDCTb 06CJIYJKHBaHJ.ofR npephiBaHHJ1 C llOMOIUbD C06hiTHfl: BUOJIHe 

Y.llDBJI€TBOpsreT UOTpe6HOCTH npouecCOB Ha HCBP. TI03TOMY 3Ta CXeMa H3 

/2/ COXpaHeHa npH e,llHHCTB€HHOM ,llOUOJIH€HHH. MMH C06hiTHR UOMeiUaeTCH 

B ,lleCKpHUTOp ycTpOHCTBa. OTTy,na OHO H3BJJeKaeTCR npoue.nypoH !NIT 

.npaHsepa, KOTopasr & qacTHOCTH co3.naeT era H pa3MemaeT era 

Hll,eHTH~HKaTOP raKJKe B .necKpHnTope. npoue.nypa perHCTpaUI-:IH 

ycTpoHcTaa nepe.naeT era B nporpaMMY 

3THM C06hiTHeM. TaKHM o6pa30M HMR 

.necKpHnTope ycTpOACTBa, a He 8 

001Tb30BaTeJIR .llJIR 

C06hiTHR XpaHHTCH 

.necKpHnTope H 

pa6oTJI c 

TOJibKO B 

nporpaMMe 

ITORb30BaT€RR
1

KaK B /2/, 'ITO Ha B3rJIR)l aBTOpa 6onee Ha.ne~HO. 

cne.nyeT OTMeTHTb, 'ITO B cnyqae uenpuro.nuocn:1 .nauHofl cxeMhl 

o6CRY*HBaHHH npep~BaHHH ITO rrpHqHHe H€JlOCTaToquofl RH CKOpOCTH, 

JIH60 ITO HHOH, B03MOJKHOCTb npHMeHBHHH mo6b1X MeTO.UOB o6CJIYJKHBaHHH 

npepNBaHHR H opraHH3aUHH CBH3H OQTI C OCHOBHOH nporpaMMOH B paMKaX 

npe.nnaraeMofl MeTOJlHKH uuqeM He orpaauqeua. 

rpynnoshle onepauHH tfTBHHH H 3anHcH 

CymecTBYIOT ycTpOHCTBa, B KOTOphiX JlJIR BhiTIOJIH9HHH O,UHOH 

JIOrH'IeCKOA onepaUHH He06XO,llHMO BYOOJIHHTb 

o6pameHHll )lJUI 'IT9HHR/38TIHCH. TaK, HanpHMBp, 
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3KCUBPHM9HTOM ( SY3) /3/, Bl.mOJIHBHHOro Ha OCHpBe np_orp,S.l~HpOBaHHOrD 

TallMepa 8254, .llRR 3a,llaHHR 3Ha"'eHHH cqeT~li](a . ·T-PB~y_eTCJI CHa'f.ana 

ycTaHOBHTb COOTBeTCTBYIOIIlHA pelKHM B ynpaBJUllOIIlBBJ PBTHCTpe~ a 3aTeM 

.llBYMR o6palllBHHHMH 3aHBCTH 3Ha\f€HH9 B Ca_M;·: cqe.Tit:»:K. np.D;06Hi:l6 

onepaUHI-t, KaK npaBHJIO, HaXO,lUITC$1 B TaK_ J:1&3~_B-ap_)Ui¥ "-KpKTH-qecKOM.11 

HHTepBaJie, T. e. He MOryT 6b1Tb pa30,pBaH~ B -Pe.~-~n~:r,~:rE}. _n:pepwBaHHA, 

nocTynHBWHX npeJK.ne scero aT .nauuoro ycTpo_A:_<rr·q~-i' An,a: allDOJIHBHH$1' 

3THx onepauHA np_e.nycMoTpeHY oco6ue cpe,Jl~TB-a .. , no~.ao.riJJ~:e~ 3a O.ll..,.H 

BY30B TpanxeH,llJiepa BhiDOJIHHTb uenuA Ha6op o6paia,eHHit K -P~fHCT.pall; 

ycTpOHCTBa. npH 3TOM, KaK 3TO 06Hqa_p ~enae.T~Jl B· -, . .g,p~·~-B-t!PaX, 3TOT 

6noK o6paMJIHeTcH cuaqana 3anpeToM, a. n_Q Q;~Ofl'ti,~.mQJ-- -P~P~lii~.HHeM 

npephiBaHHH OT ycTpoHCTB, HMeDIUHX 3a)laHHJdi: Y-QQS,e_Hb ~~~pH.,~HHit.. 

fpynnOBYe onepaUHH MoryT 6HTb npH-11"9H9Hii. H ~~-'-: y.c~_Q_peHHH 

06CJIYJKHBaHHH ycTpOfi:CTBa, DOCKORbKY BY·HrpllW BO 1tp91leHH no 

cpaBHeHHD C O,llHHO"'HhiMH onepaUHSlMH TeM CYlll9CTB9HH88, qe11 C50JibWe 

CDHCOK perHCTpOB- B rpynne. 

PeJKHM NOHOUORbHOrO ,llOCTyna K ycTpOHCTBY 

8 MHoro3a.naquoH, 

OOTpe6HOCTb B BB9,lleHHH 

CTOpOHII pa3HhiX 3a,llaq, C 

A06aBJIBHO CUBUHaJibHOB 

oco6euuo CBT9BOH, 

ynOpR)lO"'HB8HHS1 ,llOCTyna 

c.pe,D;€!J ·.·BO~HHitaBT 

K y.cT.-p~~T:B-11 CO 

3TOA UBJJbJO B .necKpHDTOp ycT:pOACTB.a ·_15W.JIO 

none, KOTOpOe ,n;anee 6y,n;eT HII9HOB&TbCH 

~JiaroM 3aH.I1TOCTH. 3TOT lflJiar ycTaHaBJIHBaeTCH B MOIIe·Q:T nepBOA 

perHCTpaUHH ycTpOACTBa H c6paCH:Ba6TCH fiOCJie OIOHqaKH.JI pa60TY C 

HHM, 03HaqaH pe*HM NOHOllORbHOrO )lOCTyna K YCTpOlCT~y. AJIS 

y.no6cTBa OTJJa,llKH nporpaMM BBO,llHTCJI TaK•e OTJia.llO~HYA pe•HK pa60TH 

C ycTpOACTBOM, npH KOTOpOM lfl~ar 3aHHTOCTH He ycTaHaBnHB86TCJI, 

PeaJIH3aUHR 

HnH peanH3aUHH DpB.llJiaraeMOA MeTO.llHKH 6YJI COCTaBJieH CHCT9MHiiA 

TpanxeH,llJJep g~t u a KaqecTse era HHTe~eAcHoA qacTH cu-,.u;ocTynHaR 

6H6JJHOTeKa gdtlib. COCTaB 6u6nHOTeKH npHBe.lleH B npHJJO.eHHH. 

OoMHMO 3Toro npunaraiOTCSl TeKCTJI o6pa3UDB .llpaAaepa foodrv.a u 

.necKpHnTopa fooO.a. 8 TeKy~eR BepCHH ycTaHOBR9Hil CJJ9.RYDWH9 

orpaHHqeHHR: 

- qucno O,llHOBp9M9HHO 06CJJYlKHBaBMLIX yCTpOA:CTB ,llO 16-TH; 

- KacnKaJI&Hoe ,llonycKaeMoe cMe~eHHe a,llpeca perucTpa 
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OTHOCHTeJJbHO 6a30B0f0 aApeca yCTpORCTBa - 255; 
- MaKcHMan&Hoe l:IKcno onepauHR. B rpynne - 255. 
PHCYHOK DpH3BaH TIORCH"Tb CXeMy 

OOJJb30BaTeJJR C ycTpORCTBaMH npH TIOMOmH 

B3aHMOA8RCTBHR nporpaMMW 
gdt + gdtlib. BnR pa6oTw c 

ycTpOACTBaMH deviceO H device! He06XOAHMO DOAiOTOBHTb: 
- AecKpHnTopw descrO H desert Ha acceM6nepe no o6pa3UY fooO; 

ApaABep driver! Ha acceM6nepe no o6pa3Uy foodrv; AJJR 
deviceO Apalt&ep He Tpe6yeTCR, T. K 3TO ycTpoHCTBO He reHepHpyeT 
npepwaaHHH; 

- no •enaHHD noJJb3oBaTenH AJJR 6on&wero yAo6cT&a pa60TY c 
ycTpOitCTBaMH 6H6JJHOT9KH devlibO H devlibt Ha CH. 

8 nporpaMMe DOJJL30BaTeJJR npH 3TOM AOJJ~HW DpHCYTCTBOBaTb 
. CJJ8AYDIIlH8 ::'lJJ9MeHTU: 

int 

unsigned 

i, 

devO, 

devt; 

eventiD1, 
foo, 

devO_READ; 
char devOname[] = "deviceO"; 
char dev1name[] ="device!"; 
unsigned shor·t v; 

i = LinkGdt(); 
if (i < 0) goto error; 

I* HAeHTH¢HKaTop deviceo *I 
I* HAeHTH¢HKaTop device! *I 
I* HAeHTH~HKaTop co6uTHR *I 
I* pa6oqag nepeMeHHaR •I 
I* HAeHTH~HKaTop perHcTpa *I 
I* HMR ycTpoAcT&a •I 
I* HMR ycTpoACTBa •I 
I* 3Ha4eHHe perHcTpa •I 

I* noAKJJDl:leHue gdt K ·3aAaqe •I 
I* oTcyTcTnyeT gdt •I 

ctevo = LinkDev(devoname, &foo, 1); I* perucTpauua ycTpoRCTBa 
deviceO; 3Hal:leHHe &Topor~ napaMeTpa He 
cymecTB8HHO H3-3a OTCYTCTBHH npepUBaHHR *I 

if ( devO < 0) goto error; I* B cnyqae owH6KH *I 
dev1 = LinkDev(devtname, &eventlD1, 1); I* perHcTpauHR 

if ( dev1 
devO_READ 

< 0) goto error; 
= DefReg(dev0,2); 

ycTpOHCTBa device! *I 
I* B cnyqae owH6KH *I· .. 
I* 3a~aHHe perHcTpa devO_READ 

CO CMellleHH8M 2 OTHOCHT8RbHO 6a30BOrO a~peca WI 

v = Readr16(devO_READ); I* ttTeHHe perHcTpa devO_READ •I 

UnlinkDev(devO)~ I* OKOHttaHHe pa6oT~ c deviceO *I 

UnlinkDev(devl); I* OKOH~aHHe pa6oT~ c device! *I 
6 
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.. 
... 

error: 

npoue~ypa LinkTrap noAKJJD~aeT 

LinkDev perHCTpHpyeT ycTpORCTBO. OHa 

gdt. K 3a.lla'le. . npoUeAypa 
o6pa~aeTeR R AecKpHn~opy 

ycTpOACT&a, KOTOPYA ~OJJ*8H 6WTb npe~aapHT8BbHO 3BrpyaeH. ECAH 
ycTpOR'CTBO pa6oTaeT C npepUB&HHRMH, TO np'eJl'Ji'i.·pHTe.iJbHO AOnJCeH 15.YTb 
3&rpyl!CeH TaKJce H ,llpaRBep ycTpOA:CTBa H BU:DOJI'H8Ha KOMBHA& INIZ. 
npoue~ypa DefReg npe~Ha3HaqeHa .llJJR Dbny~eHMR HA~HTH~HK&Topa 
perHcTpa, npoueAypa Readr16 - AJJR l:ITeHH-R· t'6-·pa3p·JIJ1HOi''o pei"'ilcTpa. 
npoUe.ll;ypa UnlnkDev CTHpaeT HH(]lOpM&UHIO 06 ycT.poA:CT88 H3 ~a6JJHUU 
ycTpOACTB gdt H JienaeT 3TO ycTpOACTBO BHOBb AOCTyOH:·IiiM ;llJJJI ApyrHX 
3ana~. 3Ta onepaUHR o6R3aTeJJbHa . 

Coo6meHHe o6 owu6Kax 

,llnR HHcJIOpMHpOBaHHR nporpaMMI.I DOJlb30B&T8JUt 06 OWH6KaX npHHJIT 
cne.llYIOIIlHA DOAXO~. flpoueAYPU LinkGdt, LinkDev H unlinkDev 
B03BpamaiOT KOA OWH6KH B Ka4eCTB8 3HatteH-HR opOUeAYP-Iil. npoQe,n.ypw 
THROB ReadriWriter , Read_biWrite_b H BitsriBitcr npH 06palii.E!HHH K 
He3aperHCTPH,POBaHHOMY ycTpOACTBY HiHOpupyllT onep&UHIO. 

BpeMeHHUe xapaKTepHCTHKH 

H3MepeHHe BpeMeHHU:X xapaKTepHCTHK 6UJIO BKDOJIH8HO 
CJJ8AYIOmeM o6opyJlOBaHHH: 

KOMDhiOTep - Compcontrol (68030, 20 Mru); 

Ha 

ycTpOHCTBO - SYill,ll - 6JJOK ynpa&JJ8HHH WarOBWMH HBHiaTeJJRMH. 
llpH 3TOM HCTIOJJb30BaJJOCb nporpaMMH08 06ecne~eHHe: 

OC - OS9 v 2.4; 
KOMOHJJJITOp - Hicroware C compiler v 3.2. 

H3MepeHHe flpO&O~HJJOCb nporpaMMOR, KOTOpaR UHKJlH~eCKH 
BHOOnHRJJa onepaUHIO 4T9HHJI ( 38DHCH ) 16-pa3pRAHOro ~Hcna B OAHH 
H3 perHcTpoa 6AoKa SYW.ll. nonyqenw cneAyiOmHe pe3ynLTaTw: 

• npaMoe o6pa~eHHe qepe3 npoueAypy 
Ha CH ( CO CHRTOA 3alllHTOH naMRTH 

7 
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e TpanxeH~nep B CHCT8MHON peEHMe : 

- O~HHOl{HaR onepaUHR DO npe~naraeMOA MSTO~HKe - 57-59 MKC; 
- TO E8 C HCDOJib30BaHH8M aApeca perHCTpa 
a KaqeCTBe napaMeTpa 

- 6e3 onepauuu 

- 6noqH~e onepauuu: 

(3 onepauuu) 

'2 onepauHH) 
( 1 onepaut.ull 

e ~paKBep SCF ( 6e3 onepaUHH) 

- 55 MKC; 
- 4_7-49 MKC; 

- 77 MKC; 

- 73 MKC; 

- 69 MKC; 

- 250 MKC. 

. TIO~ DpRM~M o6pameHH8M DOHHMaeTCR o6paW8HH9 K perHCTpy qepe3 
yKa3aTeJJL, Otf!OpMJJeHHOe B BH~e npoue~yp~ Ha CH. "Be3 onepaUHH" 
03HaqaeT BpBMH 3aTpaT Ha CHCT9MHH9 H3AepmKH. KaK BHBHO, AJJR 
CHCT9MHOfO TpanxeH)[JJepa OHH B 5 pa3 M9HbW8, 1.f8M .JIJJH .npaABepa. B 

CBOIO oqepe.Jib 1 npRMOe o6pa1U8HH8 6~CTpee ewe npHM8pHO B CTOJJbKO liCe 
pa3. BH.JIHO TaK~e, l{TO HCDOJJb30BaHHe fOTOBOrO a.Ltpeca )[JJSI yKa3aHHA 
perucTpa cymecTBeHHoro BHHrpuwa no epeMeHH ue .JiaeT (Meuee 77.). c 
11pyroA CTopoHH, npHMeHeHHe rpynnoaux onepauuA TeM Bl:lro.anee, qeM 
.llJlHHHee rpynna. TaK, npu ee .n:nuue, pasHoA 3. epeMR B paccqeTe ua 
O~HY onepaUHIO COCTaBJJRST 22 MKC, ttTO fiOl{TH B TpH pa3a 6HCTpee, 
1.f9M BpeMH O)[HHOl{HOA onepaUHH. 

3aKJJI01.{8HH9 

B pa6oTe npe.acTaBneHa MeTOJIHKa opraHH3amtH .nocTyna K 
ycTpOACTBaM 8 onepaUHOHHOA CHCTeMe OS9 B YCJJOBHHX .JieHCTBHH 3aWHTH 
naMHTH. 0CHOBH08 JlOCTOHHCTBO M8TOJlHKH ·no cpaBH8HHKl C JlpaAaepOM 
COCTOHT 8 npOCTOTe H CKOpOCTH o6cnylKHBaHHR ycTpOA.CTB. TIOtfepnHyB 
H.ll9K> H3 pa60TH /2/, aBTOp C.ll9JiaJJ CJI9JlYIOlllH8 cyll{eCTB9HHI:tle warM DO 
ee pa3BHTHIO H .llODOJIH8HHKl: 

Bw6paH Ha6op onepa~HA, n03BOJIHBWHA no~rOTOBHTb o6~HA 

TpanxeH.rtJiep JlJIR pa60TI:tl C ~eJJHM pRJIOM ycTpOACTB. 8 \IHCJJe 
oneparudi rrpeJVIOlKeH, H peanH30BaH Ha6op rpynnoBblX onepauuA .nnR 
Bl:tiiTOJJH8HHR ,llej:j:CTBHA, HaXO.JlRlllHXCR B "KpHTH1.f9CKOM" HHTepBaJJe; 

- npeAJJOJKeHa H peaJJH30BaHa HOBaR ( no cpaBH8HHIO CO /2/ ) 
CXeMa aBpecoBaHH~ perHCTpOB ycTpOACTB, ll03BOJJHBWaR, BO-nepBYX, 
CYlll8CTB8HHO DOBYCHTb 3a~HTY OT B03MOlKH~X OWH60~ CO CTOpOHH 
npHKJJa~HOA nporpaMMH KaK CaMOA' CHCT8Mll, TaK H .JipyrHX nporpaMM, 
npH\18M C,lleJiaTb 3TO C MHHHN2JibHWMH 5-77. ,llOOOJJHHT8JlbHllMH 
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BpeMeHHI:tiMH H3.llep~KaMH, BO-BTOpHX, DpH H906XO~~N,OCTH BBO~HTb peZHM 
MOHODOJJbHOfO JlOCTyna K ycTpOHCTBaM. 

npe.LtJJaraKlTCH cpe.llCTBa peaJIH3aUHH M8TO.ll.Hk~ 

CHCT8MHOrO TpanxeH~JJepa ( gdt ), HHTep~ACHOA 

6u6nuoTeKH ( gdtlib. 1 ) , a TaKEe aapuaHTOB A.P:aasepa 
u .necKpHnTopa ycTpoHcTBa ( fooo.a ). 

B COCTaae 
.CH-~OCTYDHOA 

( foodrv.a ) 

ABTop BHpaEaeT rny6oKyK> npH3HaTen&HOCTh A.neTepceuy 3a 
JJK>6e3HO npe.nocTasneHHYe MaTepuanH, B.H.npaxo.n&KO 3a noxom& .B 
pa6oTe, 8. E. Pe9aeay 3a KOHCYJJbTaUHH no BOn~~,ca~_ f?Pr~HH3aUHH 

annapaTypu VME, A.n.cupoTHHY H M.n.~opo6qeuxp 3~ _no~~m& npu 
uaJJa.JlKe nporpaMM ynpaBJJ9HHR KOHTponnepaKM, H.H.qypHHY H 

A. H. fHJ18BY 3a npe~OCTaBJJ8HHH9 T8KCTH 6H6JIHOT8.~H ttO~IijiOrpaMN 

KAMAK JlJISI PC. 

JIHTepaTypa 

1. Peter Dibble. OS-9 INSIGHTS. An Advansed Prograriuners ~uide to 
OS-9/68000, Microware System corporation, 1988 . 
2. J.O.Pet.ersen, P.Scharff-Hansen. CAMAC Rout~n~s for 
OS9/VHEbus/CBD8210 Systems. CERN/ECP/DS, 1992. 
3. 3eH EH KeH H .llP. CHCTeMa HaKonneHHSI, ynpa&JieHHH H KOHTponH 
cneKTpOMeTpa HCBP B CT2H.llapTe VME. npenpHHT OHHH P13-94-73, OHHH, 
.ny6Ha, 1994. 

npHnOEBHHe. CnHCOK ~YHKUHR gdtlib 

1) LinkGdt: noJJ:KnKJqeuue TparrxeH.llnepa K 3a~aqe: 
a) o6pam;enue: 

int LinkGdt() 
6) .!le:RCTBHe:' 

npoueJJ:ypa no.nKnJOqaeT Tpanxeu~nep gdt K nporpaKMe 
nonb30BaTenH, B03BpamaH 3HaqeuHe = o B cny\fae ycnexa unu 3Haqeuue 
< o a cnyqae own6KH. 3Ta npoue.11ypa .nonEHa 6HTh BW3BaHa pauee 
.llPYrHx npoue~yp gdtlib; 

B). OWH6Ka: 

- 4 - Hey.llaqa npH ITO.JlKRDtfeHHH TpanXeH.llJiepa; 

2) DefReg: 3aJlaHHe perHCTpa ycTpOACTBa: 
a) o6pallleHHe :: 
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unsigned DefReg(deviD, disp) 

int deviD, disp; 
6) napaMeTp.hl 

deviD 

disp 

(input) 

(input.) 

- H~eHTH$HK&TOp ycTpOACTBa, 
- cMemeHHe aBpeca perucTpa 

B) .u;eHCTBHe :: 

OTHOCHTeRbHO 6&30BOrO a~peca 
ycTpoAcTsa; 

DO 3H&~eHHRM napaMETpOB onpe.u;enReTCR 3HaqeHHe HJJ;eHTH~HK&TOpa 
perHCTpa, KOTOpoe B03Bp&UlaeTCR B BHJJ;e 3Ha~eHHR ~YHKUHH; 

3) LinkDev: perHCTP&UHR ycTpOACTBa: 
a) o6pameHue: 

int LinkDev(devname, eventiD, access_flag) 
char *devname; 

unsigned *eventiD; 
int access_flag; 

6) napaMeTplil:· 

devname 

eventiD 

access_flag 

B) .n:eHCTBHe! 

(input) - HMH ycTpOHCTBa, 
(output) - HJJ;eHTH¢HK8TOp C061i1THR, 
(input) - pemHM JJ;OCTyna K ycTpOACTBY 

= 0 - OTna.u;o4HliiA, 

<> 0 - MOHODORhHYA ); 

npone.n:ypa nposepgeT HaJiu~me cso6o.u;Hf:lx MeeT B Ta6nuue. EcJIH 
T&6RHUa fiOJIHa, B RaqecTBe 3HaqeHHR npoue.n:ypU Blil.l(aeTCH KOJJ; OWH6KH. 
ECRH B Ta6JIHUE eCTb CB060JJ;HOe MeCTO, npoue.n:ypa YCTaHaBRHB&eT 
CBR3h c Mo.n:yneM devname, paccMaTpusaH era B KaqecTBe .n:ecKpHnTopa 
ycTpOHCTBa. ECRH ycTpoHCTBO 3aHHTO ( ~Jiar 38H51TOCTH B ,lleCKpHTITOpe 
ycTaHOBJieH ) , BliiJJ;aeTCJi KO.ll OWH6KH, ECJIH ycTpOHCTBO CB060)1HO, H3 
)lecKpHnTopa H3BReKaDTCH 6a30BYH a.n:pec ycTpOHCTB& H H.l(EHTH!pHK&TOp 
C06LlTHH, COOTBeTCTBYIOIUHff ero npepLlB&HHD. ECJIH napaMeTp 
access_flag He paBeH 0, ycTaHaBJTHB88TC51 qwar 38HJiTOCTH B 
.llECKpiiiTTOpe. Ilpoue.n:ypa B03Bp&IU&eT JTH60 H.l(EHTH!pHKaTop ycTpOACTBa 
>0, JIH6o KO.ll OWH6KH < O; 
r) OWH6KH! 

- 1 - ycTpOACTBO 38HRTO, 
- 2 - Ta6JTHUa nepenonHeHa, 
- 3 - MO.llYJib .l(ECKpHDTOpa B naMRTH He 

o6Hapy~eH; 
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4) UnlinkDev: OKOH 1-laHHe pa60T&I C ycTpOA,CT~OM.: 
a) o6pameHHe: 

void UnlinkDev(deviD) 

unsigned short deviD; 
6) napaueTp: 

deviD 

B) )leHCTBHe: 

(input) - HJJ;eHTH~H~&TOp ycTpOACTB&~ 

npoue.u;ypa y.u;anReT ycTpoAcTBO c 
Ta6nHUY YCTpOHCTB Tp&OXEH.IlRepa H 

38~8HHYM, H~eHTH~~KaTOpOM H3 
c6p&C&IB&eT ~ar 3~~RTOCTH • 

.n:ecKpHnTope; 

r) OWH6Ka ! 

-6 - ycTp0RcTBO He 3&perHCTpHpOB8HO ,a,nR .D8HHOA 
3a.u;aqu; 

5) Readr8/Readr16/Readr32: qTeHHe perHcTpa: 
a) o6palUeHHe : 

char ReadrS(regiD) 

unsigned regiD; 
unsigned short Readr16(regiD) 

unsigned regiD; 

unsigned Readr32(regiD) 
unsigned regiD; 

6) na paMeTp : 

regiD (input) - H.llEHTH!pHK&TOp .PerHCTpa; 
B) .u;eACTBHe: 

npoH3BOJlHTCR qTeHHe COOTBETCTB€HHO 8/16/32-pa3pHAHOro 
perHCTpa, 3Ha4EHH€ 

npoue.n:ypbl; 
r) 3aMeqaHue: 

KOToporo BLlJJ;aeTCR • KaqeCTBe 3HaqeHHR 

B CJiyqae OWH6KH, a HMeHHO ecJTH 3aJJ;aHHLlH H)1EHTH¢HK&TOP 
perHCTpa OTHOCHTCR K He3aperHCTpHpOB&HHOMY ycTpOHCTBY, onepaUHJi 
He B&lnORHSleTCH; 

6) Writer8/Writer16/Writer32: 3anHCh B perHcTp: 
a) o6pam.eHHe: 

Wri.terB ( regiO, value) 
unsigned regiD; 

char value; 

Writer16(regiD, value) 

unsigned regiD; 

unsigned short value; 
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6) 

Writer32(regiD, value) 

unsigned regiD, value; 

napaMeTpY: 

regiD (input) - H~9HTH~HKaTOp perHCTpa, 

value (input) - HOBOe 3HatteHHS perHCTpa; 

B) ~efiCTBHe: 

npOH3BO.llHTCR- 3aTIHCb 

8/16/32-pa3pA~HYB perHCTp; 

r) saMettaHHe: 

3HatteHHSI value B COOTBSTCTBSHHO 

B cnyttae OWH6KH, a HMSHHO SCJIH 3a~aHHHA H~SHTH~HKaTOp 

perHCTpa OTHOCHTCR K H93aperHCTpHpOBaHHOMY ycTpoACTBY, onepaUHSI 

jiS BbiDOJJHRSTC.SI; 

7) Bitsr8/Bitcr8: c6poc/ycTaHOBKa 6HTa B perHCTpe: 

a) o6pameHue: 

unsigned BitsTB(regiD, nbit} 

unsigned reglD, nbit; 

unsigned BitcrB(regiD,nbit) 

unsigned regiD,nbit; 

6) napaMeTpbl: 

regiD 

nbit 

B) Jl9ACTBHe: 

(input) 

(input) 

- K~8HTH~HKaTOp perHCTpa, 

- HOMep pa3pSI)la; 

npOH3BOJlHTC.SI YCTaHOBKa/c6poc 6HTa nbit B perHCTpe regiD. 

npe•eee 3HaqeHHe 6HTa ( 0 HRH 1 ) B03BpamaeTCR 8 BH.Jl9 3Ha'f9HHR 

npoue11y phi; 

r) 3aMetfanue; 

B cny1.1ae 

OTHOCHTC.SI K 

BblllOJIHSISTCSI; 

OWH6KH, a HM9HHO 9CJIH 3a)laHHhiH Hll9HTH¢HKaTOp perHCTpa 

He3aperHCTpHpOBaHHOMY ycTpoACTBy, onepaUHSI He 

B) Read_b8/Read_b16: rpynnoeoe 'fTSHHe: 

a) o6pamenue: 

Read_bB(reg_list, data_list, n) 

unsigned reg_list[]; 

char *data_list[]; 

int n: 
Read_b16(reg_list, data_list, n) 

unsigned reg_list[]; 

unsigned short *data_list[]; 
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int n· 

6) napaMeTpbi: 

reg_list 

data_ list 

(input) - CTIHCOK H~eHTH~HKaTopOB perHCTpos; 

(output) - cnucoK yKasaT.e_Jiell. nepeMeHHHx; 

n (input) - AJIH~a cn~c~os; 

B) ~ef:!'CTBHe: 

DOO'Iepe.IJ.HO B COOTB9TCTBHH CO CTIHCKOil reg_list BGTIOJIHHSTCSI 

'fTeHHe 8/16-perHCTpOB, 3Ha'f9HH9 KOTOpGX TIOMSIIlaSTCH DO a,D;peCaM, 

yKasaHHYM B CDHCK9 data_list. B KatteCTBe YCTpOHCTBa .llJIH BCSX 3THX 

onepaUHA npHHHMaeTCSI ycTpOACTBO, K KOTOpOMY OTHOCHTCR nepBYH 

perHCTp H3 

npepbiBaHHst, 

CDHCKa. nepe.ll 'fT9HH9M 

COOTI!STCTBYJOIU.He ypoBHIO 

nepsoro perHCTpa sanpe.~KJTCSI 

npep~sa~ut.A ycTpoAcTit~ .- · noc~e 

'{TeHHR nocne.nnero perHcTpa p~·~I:J.~hieHHS npepHBaHHH 

BOCCTaHaBJIHBaSTCSI; 

r) 3 aMe'{aHHe 

B cJiyl.[ae OWH6KH, a HM9HHO, 9CJIH sa.naHHYA H.IJ.SHTH¢HKaTop 

perHCTpa OTHOCHTCR K H93aperHCTpHpOBaHHOMY ycTpOACT.BY, onepaUHR 

He BbiDOJIHSI9TCR; 

9) Write_bB/Write_b16: rpynnoeag 3anHcb: 

a) o6pameHue: 

Write_bS(reg_list, data_list, n) 

unsigned reg_list[]; 

char *data_list[]; 

int n; 

Write_b16(reg_list, data_list, n) 

unsigned reg_list[]; 

unsigned short *data_list[]; 

int n; 

6) napaMeTpN : 

reg_ list 

data_list 

(input) 

(input) 

(input) 

- CTIHCOK H~eHTH~HKaTOpOB perHCTpOB; 

- CTIHCOK yKa3aTeJieA 3Ha1.19HHA; 

n - .llnHHa CDHCKOB; 

B} llSACTBHe; 

llOOl.fepe,II,HO B COOTB8TCTBHH CO CllHCKOM reg_list BbiDOJIHSI8TCSI 

3aTIHCb 8/16-perHCTpOB .3Haqea:ml, yKa3aHHHX B CDHCJte ·data_list. 8 

KaqecTse YCTpoACTBa .... acex 3THX onepauuA npHHHM:aSTCA 

ycTpOA'CTBO, K KOTOpOMY OTHOCHTC.SI nepawi:t perHCTp H3 CllHCKa.. fiepe.ll 

'{TSHHSY nepBoro perHCTpa 3anpemaDTCH npepbiBaHHB, COOTBSTCTBYDmHe 

ypoBHKJ npepwaauuA ycTpoAcTea. nocne liTeHHR nocne.nHero perHCTpa. · 
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pa3peweuHe npepueauHR eoccTaHaBnH&aeTcH; 

r) 3aMe'lauae : 

8 cny'lae OWH6KH, a MMeHHO ecnH 3a~aHHUA HHeHTR~HKaTOp 

perHCTpa OTHOCHTCSI K He3aperHCTpHpOBaHHOMY ycTpOACTBY, onepaUHSI 

ae aunonu.ReTCSI. 

' ' ' : 
: 
1 

I devicea k -~ 

l-11'-'. 
( 

. \ 
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-
inti 
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.---~--

assembler 

event! 

., 
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! 
\ 
' 

--~ 

! c 
4----------------

soflware 

~ 

Q) 
UJ 
:J 

CXeMa B3aHMO~e~CTBH~ nporpaMMW UOAb30BaTeng C ycTpoHCTBaMH 

devO H devl npH nOMOIUH gdt H gdtlib. 

PyKOIIHCb rrocrynHJia B K3,1J,8TeJibCKHii OT)J;eJI 
26 anpe..r:u1 1994 roM. 
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npit:HHMaeTCR no)].nHCK~I Ha npenpliHTbl, toOdW;e-H-HJJ: 06oe,li;HHeH~OrO 
uHCTHTyTa SIJI:CPHhiX uccne~oauHui\ u «KpaTKHe coo6meHH$1_ OH.SU·h. . . . ; -. ~ ' ; 

YcTaH0BJICH8 CJJe,o:yJOUJ,USi CTOHMOCTb no,o:nuc-KH Ha 12 -MtCHUeB H8 H3,li;8HHJJ 

OYI.siitl, BKJito'laSI nepecbiJIKy, no OT)].eJI&HbiM Te~aTHlleCKHM KareropHRM: 

J.fHJleKC TeMHTHKU 

I. 3KcnepHMeHTaJibH8Sl 4Ju3HKH BbiCOKHx 3HepfHil 

2. TeopeTH'IecKaSI cPuJHKa BhiCOKHX 3HepruH 

3. 3KcnepHMtHTaJlbH8SI ueihpOH.HUSl qJJ.-J3HKa 

4. TeopeTH'IecKaSI cpuauKa HH3KHX 3uepruH 

5. MaTeMaTHKa 

6 . .siJ.(CpH8Sl CDtKTpOCKODHSl H p~l)].HOXHMHSI 

7, t:I>H3HK8 TSDKeJlblX HOHQB 

8. KpnoreHuKa 

9. YcKopHTeJIH 

10. AaTOMaTuaauuR o6pa6oTKH 3KcnepuMeHTBJihHblX AfiHHbl~ 

11. 8bllJ]1CJlHTe.nbH8SI. MaTeMBTHKU H TCXHHK8 

12. XHMIUI 

13. TexHHKa <IJH3HllecKoro 3KcnepnMeHTa 

Ueaa no,ll;nilcKu 

fi-~ rOA 

915p. 

2470 p. 

365 p. 

735 p. 

460 p. 

275 p. 

185 p. 

185 p. 

460 p, 

560 p. 

560 p. 

90 p. 

720p. 

14. J.1cCJieA,OB8HHSI TBep,l\blX TeJI H )I(H)].KOCTeH SJ,ACpHblMU. MeTOAHM~ 460 p. 
15. 3KcnepHMCHT8JibH3SI 4>H3HKCI SI)J,epifblX peaKI.(HH 

npH HH3KHX 3HepfHSIX 

16. LJ.oaHMeTpHH H qJH3UK3 3UUJ,HTbl 

17. TeOpHSI KOH,D,eHCHpOBllHHOrO COCTOSIHHH 

18. J.1COOJ1b3088HHe peayJJbTI.lTOB 

H MeTOA,OB $yH,IJ,8MeHTilllhHbJX qJH3H'ItCKHX HCCJitAOBUHHii 
B CMe*HblX 06JI8CTSIX HHYKH H TeXHHKH 

19. BHo<jJH3HKa 

«KparKue coo6w.eunsz OH.SJJ1» (6 BhlnycKoB) 

flo)l,nHcKa MOJKeT 6b1Th o¢lopMneua c mo6oro MeCSJU8 ro.n.a. 

460 p. 

90 p. 

365 p. 

90p. 

185 p. 

560 p. 

flo -BCeM BOUpOCaM oc:l>OpMlleHUSI llO,AUHCKH CJie)zyeT 06paW,3TbCSI 8 H3,Q3-

TenbCKTHH OTAeJI Olti.SH1 no HApecy: 141980, r.)],y6Ha, MocKo&cKoii o6nacTH 
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