NMHOOPMALIUA

TPETbSA ®YHOAMEHTAJIbHASA
KATErorPus

B at060ii ompacau Hayku u mexHukKu 0se Kamezopuu u30a8Ha CHUMAIOMCA
OCHOBONOAQZAIOWUMU U YHUBEDCANbHbIMU: IHepeus u mamepus. Ho ecmo euwe
00HO noHamue, Komopoe 0Ka3blBaemcs CMOAb Je  WUPOKUM U
dynoamenmarvnoim — unpopmayus. Mor umeem deno ¢ ungopmayueli Ha Karxoom
waey: 8 UHPOPMAYUOHHbIX MEXHOAOSUAX, CUCMEMAX CBA3U, CUCmemMax
ynpasaenus, 8 A3vlKax, bUOLO2UYECKUX cCUCmeMax, 8 UHPOPMAYUOHHbLX CUCMEMAX
ausvlx kaemoxk. Tax umo undopmayus no npasy cuumaemcs mpemoel
YHUBePCaAbHOU u ocHogonosazatouwjell kamezopueii. Hugopmayus — 6a3os80e
nonamue 8 makux obaacmax, KAK mexHoso2us, OuOAO2UL U AUHSBUCMUKQ.
IIpodsucasce pyka 06 pykKky CcO CcmMpemMumensbHo pPA3BUBAIOUUMUCS
KOMNbIOMEPHbIMI  MEXHOAOSUAMU, HOBAL OMPACAb HAYKU UHGoOpmamuka
npuobpena 3Hauexue, komopoe mpyoHo b6via0 8006pa3ume 0sa-mpu decamuremus
Ha3ao.

Hugopmayuonnas HacolujeHHOCMb 8CEX HCUBLLX CYUECMB8 — Camoe 8eCOmMoe
csudemenbcmBo NPoOmMUB 3IBOAIOUUU U 8 NOAL3Y UeseHanpasiennHozo Teopernus.
Anaau3upys pa3noobpa3neie nymu nepedauu uHGOpMaAyuu, Mol NPUxooum K 3a-
KAIO4eHUuto, 4mo ¢Gopme. Hu3unu Oviau c030aHbL 8 COOMBEMCMBUU C DA3YMHOIM
nAGHOM.

Hugopmayus nepedaemcs ¢ nomowpto nabopa cumeoros (cmamucmuuec-
kuil yposensv), ynopadouennolx ucnoav3osanuem xoda (cummarxcuuweckuii ypo-
genv), 0an nepedauu 3nawaujezo coobujenus (cemanmuueckuii yposens),
kKomopoe soi3vi86aem omsemnyto peaxyuto (yeas).




Yposan nadpopmanun: CtaTucTuka

Camoe rnaBHOe TpeGoBaHHe M/ TOTO, YTOOBI
uH(popMalyg Morsa ObITh NepeaHa OT Mepeaar-
YyMKa K NPUEeMHHMKy — Habop cuMBoJoB. Hampu-
Mep, NeyaTHOe COOOLIeHHe MepenaeTcss ¢ IOMO-
mpio ajnadaBura. UeM MJIMHHEH COOOLIEHHE, TeM
GoJibllle MH(POPMALMM OHO MOXKET copepkaThb (Xo-
TS, KOHEYHO, MOXKHO MHOTO HammcaTb, CKa3aB
3THM OUYeHb MAJIo).

MaremaTnueckoe onpeneseHHe MOHATHS WH-
dopmamuu nepsbiM pan Kiox lllenHon B craThe
Mamemamuueckas meopus ceaszu B 1948 ronmy.
BBeneHHas UM eMHMIA M3MepeHUs HH(OPMAaLHH,
6um (binary digit, nBOMYHOE YMCJIO), TMO3BOJIAIA
JeJiaTb KOJHWYECTBEHHbIE CYXIEHHUA O CBA3AX,
npexnae He NOAAABIIHUXCSA MaTeMaTH4YeCKOMY
OIHMCAHHUIO.

B npocrefiem ciydae, eciu eCTb BCETo JIMIIb
IBa CHMBOJIA, BCTPeYaKoLIHecs ¢ OJMHAKOBOH dac-
TOTOH, MH(OPMALHs, comepKalascs B OJHOM H3
3THX CHMBOJIOB, MOXeT OBbITb OMNpejeseHa eIHHH-
ued B omuH OWT. TakuMm o6pasom mo lllenHoHy
CTaTUCTHYeCKas l/IHq)OpMaLLI/IOHHaH HacCbIII€eHHOCTh
0CJ/IeI0BATEJNbHOCTH CHMBOJIOB — IOAAIOIAsCS
HcYHC/IeHHI0 BennyMHa. OHa MoOXeT ObITb BbIpa-
’KeHa B 6uTax. [IIoTHOCT MH(OpPMaALUH, TO €CTb
KOJIMYeCTBO HH(OpPMALMM Ha eIHHULY 00beMa,
eCTb Mepa 3((eKTUBHOCTH XPAHEHHS U Nepenayu
HH(pOPMAaLKH.

Bricoualimas nNJIoTHOCTh HHGOpPpMALUHU

Camasi BbICOKAasi HM3BeCTHash HaM ILIOTHOCTb
nHpopmMauuKu Habmomaercs B MoJekyaax JIHK,
colepKallixcst B FeHaX KHUBBIX KJAeTOK. DT Ou-
OXHMHMYECKHEe BMECTHJ/IHIIA HH(POPMALUH HMEIOT
muamerp 2 uM (10°uM = | M) M 3akpydeHbl B
cnupanp ¢ waroM 3,4 HM. B pesysbrarte o6bem
TaKkoil crupanu cocraBaser 1,068x10720 e
Kaxnasi crnupasb COZEPXKHUT HECHTb XUMHUYECKHX
cuMBOJIOB (HYKJIEOTHIOB), YeM NOCTHraeTcs MJoT-
Hocth uH(popManuu 9,4x10% 3Haxor mHa cm®. ITo-
CKOJIbKY COepXKaHne MH(POPMAaLWK B KaXKIOM M3
YeTblpeX pasHbIX HYKJIEOTHAOB, COCTABJISIOLIMX
JJHK = 2 6wura, TO cTaTHUCTHYeCcKas IJIOTHOCTb
undopmanyu B JIHK = 1,88x10%! 6ut Ha cv’.

VHTepecHO CPaBHHUTb 3TH BEJHUYHHbI C BbHICO-
yaileld MJIOTHOCTBIO MH(MOPMALMU B HCKYCTBEH-
HbIX KPeMHHeBbIX MHKpocxemax. COBpeMeHHBIH

MNEPEJATYHUK

YpoBHM HHPOpMaLUU

(1990 r) 1-M6wurosbiii kpuctann DRAM (dynamic
random-access memory) M03BOJISIET ~ XPAHUTh
1.048576 6ut uHbOpMaLMK Ha MJIOLIALU TPUMep-
Ho 50 Mm% B TakoM ycTpoicTBe, TOJIIMHOH OKO-
g0 0,5 MM IJIOTHOCTb XpaHeHHs HH(OPMALHHU CO-
crasisier 42000 Gut/mm®, wim 4,2x107 6ut Ha
cm®. Undopmarmonnas emxocts JHK, Hocutens
MHDOPMAIMH JKUBLIX cyiecTs, B 4,5x10'% pas Bbi-
e, yeM y Merauuna! & 6bl XOTes NMPOUJIIOCTPHU-
poBaTh 3Ty pasHHULY OAHMM npumepoM. Obuasn
cymma unpopmayuu, cobpanunoii 80 8cex
6ubruomexax mupa, oyenusaemca & 108
6um. Ecau 661 3ma ungopmayusn bvira 3anu-
cana 8 mosekysre JIHK, Ora nee xsamuno
661 00nO20 npoyenma obvema 6YyaasouHOi
conosku. Ecau ace eca ama undopmayusn
6biaa ObL 3aNUCAHA C NOMOWBIO ME2A4UNOos,
mo 8bicoma ux, CAONCEHHbIX 8 cmonky, Gvira
661 bGoabwe paccmosHus om 3emau 0o

Jynor.
AodextuHocts AHK Ttak BricOKa mortomy,
yro JHK — TtpexmepHass MoJsekysa, a uumn —

IByMepHOe XpaHu/ulle uHpopmarmu. Kpome Toro,
B UYHIle BO3MOXKHA JIHIIb ABYXBapHaHTHAs KOM-
MyTalusl, 4TO BeleT K ABouuHomy koxy, a JHK, ¢
YeTHIPbMSI PA3JMYHBIMH  HYK/IEOTHHIAMH, HMeeT
YeTBEPUYHBIH KOM, TMPH KOTOPOM OAHO COCTOSIHHE
npencrasssier apa 6uta. Kpome Ttoro, naxe camas
[POABMHYTASI TEXHOJIOTHSI CBEPXBBICOKOIO YDPOBHS

WHTerpalMd He JaeT HaM BO3MOXKHOCTH
yhpaBiaTh 4eM-TM60 Ha ypOBHE eJMHMYHOH
MOJIEKYJIBI.

Kax nocumeav ungpopmayuu, more-
kysa JIHK a¢ppekmusnell kKsapuyesvLx

mexnoaozul 8 45 MUNAUOHOE MUAAU-
OHOB pas.

IIPUEMHHK

Osxcudaemoiii peayromam => IIEJIb => [loayuaemoiii omKkauk
Boipancennas moicao => CEMAHTHKA => [lonsamoe 3na4enue
Hcnorvsosannelii ko0 => CHUHTAKCHUC => Bocnpunamuoii K00

Illepedannoiii cuenar => CTATHCTHKA => [loayuennolii cucnan




lllenHOHOBCKOE — ompefeseHHe HH(POPMALUH
OTHOCHTCS HCKJIOUHTEJIBHO K CTAaTHCTHYECKHM
B3aMMOCBS35IM I10C/I€J0BATEJNbHOCTEH CHMBOJIOB H
MOJTHOCTBIO UTHOPHPYET HX CEMaHTHYeCKUH ac-
MeKT. DTa TEOpHUs JesaeT BO3MOXKHbBIM 1aTh KOJIH-
YeCTBEHHOE OMNHCAaHHe TAKUX XapaKTePHUCTHK §3bl-
Ka, KOTOpble BHyTPEHHE OCHOBBIBAIOTCS Ha MOBTO-
psiemocTH. Bompoc e, HeceT WJM HeT ILeNouka
CHUMBOJIOB Kakoe-qM0O0 3HaueHHe, NPH 3TOM He
paccmatpuBaercs. Ha stom ypoBHe He paccmat-
puBaeTcss W T1pobsiemMa TpaMMaTHUecKOH Ipa-
BHJIBHOCTH.

Yposuu nadpopmanun: CHHTaAKCHC

CouneHeHHe CHMBOJIOB, O00pasymoIMX CJIOBa,
PaBHO KaK M CBfI3b CJIOB JJIfl 006pa3oBaHHUS Ipei-
JIOXKEHUS B 3HayYallleM COOOIIEHHH eCTb IIpeiMeT
CO3HATeJbHO yCTAHOBJIEHHBIX JOrOBOpeHHOCTel. B
M060M S3BIKe, HalpuMep — B aHTJIMHCKOM, eCTb
omnpeje/ieHHbIN CJIOBapPHBEIA 3arac U HeKHe JOTOoBO-
PEHHOCTH O IpaMMaTHKe W TNOpSIKe CJOB B Ipej-
soxeHUH. CHHTAKCHC JKHBBIX SI3BIKOB — Topasyio
6osiee ClOXKHAs CTPYKTypa, 4eM B HCKyCCTBEH-
HBIX, HampuMep, B KOMITbIOTEPHBIX s3biKaxX. CHH-
Takcuc (hOpPMajH30BAHHOTO SI3bIKA JOJKEH ObITh
3aBE€pPIIEHHBIM W OJAHO3HAYHBIM, [OCKOJIbKY, Ha-
npuMep, KOMIW/JIATOP HE HMeeT BO3MOXKHOCTHU
CBepSATbCS C HaMepeHHsAMH mporpammucTa. Heko-
TOpBle f3bIKM HCIOJIB3YIOT He OYKBBI, a JApyrue
CHUMBOJIBl — HanpuMep, XHMHYecKHe (OpMY.IBL,
MY3blKaJlbHbl€ HOTbI, 3J€KTPHUYECKHE CXeMbl, [0-
POKHBIe 3HaKH, Hepornudsl, Kox a3byku Mopse
(Toukm, THpe), 3BYKH, TeHeTHUECKHEe KOJBI, (Hry-
Pl TaHLA COOMPAIOLIMX MbUIbLYY MUeJ, SI3bIK JKec-
TOB Yy IVIyXOHEMbIX U Ipoydas, U npoyas...

Ha cuHTakcuueckoM ypoBHe Nepefaud MHGOp-
MalM{d CHMBOJIbl ONPEIEe/SIOT JEKCHKOH H TIpaM-
MaTHKy. [yl KOMIIBIOTEPHBIX NpPOrpaMM, Hampu-
Mep, KOJ Omnpefe/seTcs U HUCIOJHAeTCS OJHO3HAu-
Ho. OH Jlo/KeH ObITb M3BECTEH W NPHEMHHKY, H
nepefaTyNKy WH(OPMALMK, HHAue OHH TIPOCTO He
CMOTYT BCTYIHUTb B HH(QOPMALOHHBIH 0OMeH.

IIpn nepemaue uHopMaUMM caM KoJ CTOJb
2Ke BaxKeH, KaK M HCIIOJb3yeMble B HEM CHMBOJIBI.
CymecTBoBaHHEe KOJa SIBISETCS OCHOBOM MBIC/IH-
TesbHOro npouecca. Haauuwue 8 Kaxoii-au60
cucmeme OCHOB8HO20 Koda csudemesbcmsyem
0 3an0%eHHOl 8 Heli pa3ymnoi udee u on-
posepzaem B03MOJNCHOCMb CAY4aiiHOo20 ee
BO3HUKHOBEHUSL.

BesKH — OCHOBHOe BeIECTBO KHBBIX Opra-
HU3MOB, o0pasyolllee, B YaCTHOCTH, TaKHe BaX-
Hble BeIleCTBa, Kak q)epMeHTbl, aHTHTeJIa, TeMO-
rJIOOMHBl M TOPMOHBL. DTH BelIeCTBa SBJISIOTCSH
onpele/sOIMMHE U /IS OTIAEJIbHOTO OpraHu3Ma, u
JIJId BHAA B LEJIOM. TosbKO JIHIIL B 4eJ0BEUECKOM
tesie uMeetcsi He MeHble 50 000 pa3nuuHbBIX Ges-

KOoB. MX CTPyKTypbl KOOMPYIOTCS C IOMOLIbIO
JHK. Bce Gesku B KHMBBIX OpraHW3Max COCTOSIT
n3 20 pas3IUUHBIX aMHHOKHCJOT, CBSI3aHHBIX B
onpeneneHHoM mnopsiake. Kaxkpas amMuHOKHC/IOTA
KOAUPYETCsT C IMOMOLIbI0 LEMOYKH HYKJEHMHOBBIX
kucaor B JJHK.

T'enemuueckuii k00, kak u at06oi Opyeoi
mun Koda, Moz NOABUMbCA AUULL 8 Pe3YAb-
mame pa3ymHO20 3aMbICAG, @ HE BO3HUK-
HYymo cAy4alHO.

YpoBuu nHpopmanun: CemaHTHKaA

[Toc/ieoBaTENbHOCT CHMBOJIOB H CHHTaKCHYeC-
Kde TpaBuia (OPMHUPYIOT HEOOGXOLHUMble MPe.ro-
CBIIKH JUisl TpefcTaBiaeHust nHpopmauru. Ho oc-
HOBHOM acCIIeKT COOOIIeHHs, OJHAKO »Ke, COCTOUT
He B BBIODAaHHOM Koje, (hopMe CHMBOJIOB HJIH Me-
Tofe mepenauu (MHCbMEHHbBIX, ONTHYECKHX, aKyC-
THYECKHX, /JIEKTPUUECKHX, TAKTHJbHBIX HJIH 060-
HSITeJIbHBIX CMTHaJaXx), HO B ero 3HaueHuu (ce-
MaHTHKe). ITOT LEHTpPaJbHBIE  aCHeKT
HH(pOpPMALMKH He HWrpaeT HUKAKOH pOJH B ee
XpaHeHHH WJH mepegade. [lnata 3a mnepemady
TeJerpaMMbl  3aBHCHT He OT BaXKHOCTH ee
COflepKaHHUs,, a MPOCTO OT KOJHYECTBA CJIOB,
OHAKO OTNpPaBHUTEJs M IOJydaressi, KOHEUHO XKe,
HHTepecyeT 3HaueHHe, U HH 4TO HHoe. VIMeHHO
3HaueHHe TMpeBpallaeT [OCJeJ0BAaTENbHOCTh
CUMBOJIOB B MH(OPMAaLMOHHOE COOOLIeHHE.

Cozaacro ymsepacdenuto Hopbepma Bu-
Hepa, ocHosameas meopuu uHdopmayuu u
Kubepnemuxu, ungopmayus He umeem pu3u-
4eckoll npupodel, xome u nepedaemcs Pu3u-

yeckumu cpedcmeamu: “Hupopmayus —
amo undopmayusn, ona — HU Beujecmeo, Hu
aHepeusn. Mamepuasusm 8 Hawe 8pems

bosbule He umeem UWIAHCOB BbLICUMb, KAK He
cnocobHbll nocmuezHyme 3Imozo”.
Cemanmuueckuii nodxod, maxkum obpasom,
He ocmasisem mMecma MexaHuyusmy.

KomnbloTep — Bcero JHIIb CHHTaKCHYECKOe
npucnocobieHre, He pas/nyarollee CeMaHTHYeC-
KHX KaTeropuil. Mbl JO/KHBI BHAETb pasjiudue
MeXAy HH(popMalMed M 3HaHHEM, MeXIy aJro-
PUTMHYECKH 00YyCJIOBJIEHHBIMA BETBSIMH ITIPOTpaM-
Mbl ¥ OOJyMaHHBIMM peLIeHUsIMH, MeXIy OIpeje-
JIeHHEeM BeJIMYMHBl U OCO3HAHHEM 3Ha4YeHHs, MeX-
1y (hopMasIbHBIMHU IpoleccaMM B JepeBe pelleHUH
W WHIMBHIyaJbHBIM BBIGOPOM, MEXKIy 3HAUHMOC-
ThIO KOMIBIOTEPHBIX ONepalllil ¥ TBOPUECKOTO MBI-
LIJIEHNs, MeXIy HaKOIJIeHHeM JaHHBIX W IpoLec-
coMm o6yyeHusi. Bce HazBaHHOe MepBLIM MOJ CHJIY
KOMIIBIOTEDY, U B 3TOM €ro 3HadeHHe H 00/acCTb
ero NpUMeHeHWs, HO 3[echb JKe JiexaT W orpa-
HUYEHHS €ro UCIOJb30BAHMUS.



3HaueHnue sasasemcs ampubymom
unmeanrekma. OHO He c8:3AHO ¢ mame-

. . 5
pPa3ymroco ucmournuka. Hugopmayus mo-
Jacem HaxKanaiusamvcs u nepedaeambcz (pu—
3udecKkumu cpe@cmeauu AUWDL C NnOMOUWbIO
a3vika. Cama ungopmayus cosepulenHo UH-
sapuanmHia no OMHOUWIEHUNO K U3MEHEeHUIo
cnocoba ee nepedauu (axycmuueckoi, on-
muueckoii, 3aexmpuueckol) u cucmemol 3a-
NOMUHAQHUA (MOSZ, KHuza, KomnbvromepHoe
ycmpoiicmeo). Ipuuwuna smoii Heusmenuoc-
mu aAexpcum 8 HemamepuaibHocmu ee
npupooe.

Yposau nndopmanuu: lean

Lenb siBnsieTCst BBICIIMM ypPOBHEM Iepefauyd HMH-
dopmanuu. HMudopmaius mnepenaercs mJs TOro,
4YTOObl BHI3BATh COOTBETCTBYIOUIMH OTKIHK Yy ee
nosnydarens. B s3blke 3HauMMble MpeJIOKEHHS
CBSI3bIBAIOTCS JPYT C APYrOM TaKUM 06pas3oM, UuTo-
6bl c(hopMy/IMPOBaTbh NPOChOY, HELOBOMBCTBO, BOI-
poc, yKasaHHe, KOTOpble AOJKHBI BbI3BaTh OIIpe-
IeJEeHHYI0 peakUWIo y ToJydaTessi COOOIIEHHS.
Hudopmauys, nosydyaemas MeXaHHUYeCKHM ycC-
TPOUCTBOM W/ OMOJOTMUYECKHM OPraHOM BbI3bIBa-
eT OMHO3HAYHYI PeaKlHIo, JHIIEHHYI KaKOH-/H-
60 crerneHn cBoGoapl. [lepeBox ¢ HMHOCTpPaHHOTO
S3blKa W MHCTHHKTHUBHOE IIOBEJleHHE SIBJSIOTCS
npyMepaMHu OTKJIHKA C OrPaHMYEHHOH CTENeHbIo
cBobozbl. Tosbko y yesoBeka Mbl OGHapyKHBaeM
IMOKHWH, OPUTMHAJNBHBIA H TBOPYECKHH OTKJMK C
MaKCHMaJIbHbIM KOJIMUECTBOM CTENeHeH CBOOO/IbI.

KomnbloTepHble mporpaMmbl CO3JaHbl /s pe-
meHHus cucTeM ypaBHeHMH. [IThua-camer, cBouM
MeHHeM CcTapaeTcs MpHBJIeYb BHUMaHHe CaMKH
WU TIpebSIBUTb TpaBa Ha Teppuroputo. C nomo-

b0 PEK/JIaMHOrO OOBSBJEHHS IPOU3BOAHUTEND
crapaercsl yOemUTb TNOKyNaTeass NMPHOOPeCTH ero
MPOAYKIHMIO. DTOT LeJeBOH acleKT HH(MOPMALHH
HYX/aeTcsl B CTaTUCTUUECKOM, CHHTAKCHYECKOM U
CeMaHTHUECKOM YPOBHSIX AJIsI TOJyUeHHs] OXKHAae-
MOTO OTKJIHKA.

HNudopmanusa B KUBBIX OpraHU3Max

2KusHb TposiBisieTcsi B HeOObYAHHOM pasHOO0G-
pasun Qopm. [lake ONHOKJIETOUYHblE OPraHU3MbI
IIPU BCEH CBOEH KaXKyIlleHcs MPOCTOTE UMEIOT To-
pasno 6oJsiee CJIOKHYIO M HCKYCHYIO KOHCTPYKLHIO,
yeM Jo0ble H300peTeHHs1 desnoBeka. M xors Ma-
TepUsl U SHEPrusi SABJASAITCS (yHAaMeHTaJbHBIMH
OCHOBAaMH JKH3HH, CaMH 10 ce6e OHH He Orpe-
IeJSIOT TPHUHLMIHAIBHON pa3HULbl MeXIy KH-
BbIMH M HEXHBbIMH cHcTeMaMu. OnHOH W3 TriiaB-
HbIX XapaKTEePHUCTHK BCEX XKHMBBIX OPraHM3MOB BCe
JKe SIBJISeTCsl cofepxKallasicss B HUX HH(OpMaLHs,
KOTOpasi-TO M 00ecleurBaeT HX KH3HENEeSITeNb-
HOCTb (BBIMOMHEHHE BCEX JKU3HEHHBIX (DYHKLMH,
reHeTHYeCKOe BOCTIPOU3BOACTEO).

Bre comuenus, camoii croxcHoili cucme-
Mol obpabomKku uHpopmayuu u3 8cex cy-
wecmsyrouwux saeasemcs u4esosek. Ecau
yuecmv 8ce UHPOPMAUUOHHbIE NPOYECCHL He-
r08eka, Kak ocozunannvie (a3vik; ungopma-
YUOKHO Yynpasisemoie OCMbLCAEHHble Oelicm-
sus), mak u 6eccosnameavnoie (ungopma-
YUOKHO ynpasasemvie QYHKYUL OpP2aAHO8;
2opmonanbuasn cucmema), onu 6ydym dKEU-
sanrenmub. obpabomke 10*! 6um emednesno.
Ima acmponomuueckas yuppa 8 MUALUOH
pa3 6oavue Cymmol, 4eL08eHeCKUX 3HAHUL 8
10'® 6um, cobpannoii 8o scex 6ubruomexax
mupa.

3akJgoueHne

Hupopmayus — ymospumesvHas u HemamepuasbHas rKameeopus. H3ayuenue
npupols. uHgopmayuu Ha YposHe CMAMUCMUKL, KOOQ, 3HAYEHUR U YeAu peuiu-
meAbHO uCKAlO4aem mamepuasucmuyeckuii nodxod K npupode UHGOPMAYUOHHBLX
cucmem. Hcmounukom cucmem obpabomku uH@OpmMayuu 8cex JHUBbLLX OP2AHUIMOB
doascer Obimob Henocmuicumol cuivl pazym yeseycmpemiernrnozo Teopya.

Ipogeccop Beprnep T'umm (Werner Gitt) — erasa omoenenus obpabomku ungopmayuu Pedeparbroeo uH-
cmumyma ¢usuku u mexnoroeuu (Bpaynweseile, lepmanus). Jlannas nybaukauus — COKPAUEHHOE U3LONCEHUE
dokaada na 4-m Esponeiickom Kpeayuonwnom Kowepecce 8 1990 e., nanucannoeo Ha ocxose cmamou 8 Siemens
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