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lleHelll Ho>Ke<P P5-3985 

HeKOTOpbie TeopeTH'IeCKHe pe3ynbTBT bi aKcnepHMeHTOB KOMnpeccHH 

HHcPOPMBUHH 

B pa6oT e H3naraiOTCll OCHOBHbie MeTOObl a<!J<!JeK TH BHOro KOOHpOB8HHll 1 

npHMeHl!BlllHeCll nnll C>KBTHll aKcnepHMeHTanbHOA HH<!JopMauHH B UVI<I>J.1 
( EynanelllT). npHBeneHbl 6noK - cxeMa nporpaMMbl, OllTHMH3HPYIOlllHA Me Ton 

a<!J<!JeKTHBHOrO KOOHpOB8HHll C Y'I~TOM CT8THCTH'IeCKOA HeOOHOpOOHOCTH HH

<!JopM8UHH H HeKOTOpbie pe3ynbT8Tbl 3 KCnepHMeHTQB, i13nO>KeHa CXeMa HOBOrO 

npHHUHll8 C>K8THll HHcPOpM8UHH 0 nonyCK8IOllleA KO~MyTBTHBHOCTb ( nepeCT8HOBKY 

CHMBOnOB,), 

OpenpKHT 06'be,QKHeHHOrO KHCTKTYTa H.QepHbiX KCCJie,QOBaHKti . 

~y6Ha, 1968. 

Denes J. P5-3 985 

Some Theoretical Results of the Experiments on the 
Information Compression 

The general methods of the effective coding, used for compres
sion of the experimental information in UVI<I>H (Budapest), are present
ted, The block-diagram of the programme, which o ptimizes the method 
of effective coding with the account of statistic inhomogeneity of the 
information, and some experimental results are gi~em , The new diag
ram for the informa tion comp ression, permitting the symbols to be com 
mutated, i s considered, 
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OcsosoA HSCTOH~&M paOoTH noc~KaXa ~ex~aa asYOpa, npoqxTaHHaH 

I. 0CHOBHHe OOHHTaH. 

OOoaHSQXK a.eweHTH xaxoro-HxOy~ wHo•ecTsa H qepea II' I2 ••• I~ 

r~e a~eweHTH H npe~cTSBAHDT K8Kxe-TO ~aHHHe, a K- waa.ecTso, 

co~ep-~ee BeKTOpl>l v "'(a,, a ... , .... an.), i "'t;r . Tor~a npeoOpaaosa-

axe H ~ K Oy~ew aaaHB8Tb KO~xposaHmew, oOpaTsoe ewy - ~eKO~III-

KO~ X 1 BaKOBe~ 1 K~Oe \Ti H88l>lB8eTCH KO~OB.I>lW 

cA:osow ,IJ;JIIUW rt • Ec~• n. nocTO.RHHo, TO npeoOpaaosaHme H - K aa-

BHB8eTCH KO,!I;KpOB8HfteW C OOCTOHHHOft ~HHO~. MH orpaHIIIQHK ce0.R CA:Y

qaew' KOr,IJ;a a j (j ::: [~ n.J wo•eT npmnui8Tb BHaqeHIIIH 0 H I. B 3TOM 

CJiy qae npeo0p880BaHKe H ~K H88HB8eTCH ~BOXqH.I>lW KO,IJ;Hp0B8HXew. 

JlDOowy 3~eweHTY Vi- COOTBeTCTByeT BepO.R'l'HOCTb fi. 1 C KOTOpD H 

OH BCTpeqaeTCH· BepOHTHOCTH fi. 00paayDT pacnpe~eJieHXe p BepOHT-

HOCTeft, T. e . £ Pi : 1 . EcJIM pi JU(eDT aHaqHTeJibHoe OTKJIOHeHxe 
(•/ 

OT p8BHOiolepHOrO pacnpe~eJieHIIIH{ TepWIIIH "aHaqHTeJibHOe OTKJIOHeHKe" 

onpe,IJ;eJieH TOqHO B COBWeCTHOH paOOTe K.illepwaH X 8BT0p8 1 CW. /4/ ) 1 

TO KO,IJ;HpOBBHKe C OOCTO.RHHOM ~JIHHOM CJIOB8 He npKHOCHT BHXrpswa B 

CKOpOCTK nepe,IJ;aqx. 

B nocJie,IJ;y~eH qacTH Hawe~ paOOTH Wl>l ,IJ;OnyCTKM, qTO jJ HWeeT 

BH8qHTeJibHOe OTKJIOHeHKe OT p8BHOWepHOrO pacnpe~eJieHKH, Ill HayqHU 3¢

clJeKTHBHOCTb npe oOpaaoaaHHH H ~ K' B aaaHCHMOCTH OT p , r,IJ;e K'-

J 



KO~ c nepeueaao~ ~HHoft c~oaa. 3Ta npo6~eua xay~~acb aecxo~b

KHUH aa~p8UX 1 a pesy~bTaTH 6~H CyuMXpOBBHH ~.A.HOBHKOK B ero KHK-

re /12/ 
I 

C DOUO~D npeo6pa80BaHHH H ~ K ~HHB COo6~eHKH CTSHOBKTCH KO-

poqe. 3TOT npo~ecc ~ y~o6cTaa 6y~eu aaauaaTb xounpeccHeH ~BHHHX. 

K' H88HBaeTCR KO~OU 1 ec~H OR ~onycxaeT O~H08H8~ByD ~emz¢pa~HD 1 T.e./ 

I V.' ec~H Vj Jl IC- ~Ba np.OH8BO.IbHHX KO~OBHX C~OBa JCO~a K 1 , TO 

'TT 1 

~ VK MOZeT 6HTb O~H08H8qHO pas~eJieHO HB OT~e~bHHe KO~OBHe DOCJIBHJI!e 

CJIOBa K' . 3To yc~oaxe ~g xo~oa c nocTOHHHO~ ~~HHOM c~osa acer~a 

cnpaae~~HB0 1 HO ~~g KO~HpOBaHHR C nepeKeHHOI ~0~ He scer~a . 

3 TO UOZHO nposepXTb H8 ~e~D!1eM npHKepe. ~onyCTHU 1 ~TO 

K' ={? 
OI 

Tor~a nocJiaaxe OIOI He HBASeTca o~aoaHaqao ~emH¢pyeMHK, nocxoJibKY 

8TO uozeT 6HTb 01 H~H 0/1/01, ~eDTCR TBKZe ~pyrHe B08UOZHOCTH. 

B 6oJibmRHCTBe npax~~ecxxx CJIYqaea cnpaac~JIHB0 1 ~To j) HKeeT 

SH8qHTe~bHOe OTKJIOHeHHe OT pBBHOUepHOrO pacnpe~eJieHHH 1 CJie~OBSTeJib-

HO, same npe~OJIOZeHHe ~e~aeT B08UOZHHU xay~eHKe 60JibWBHCTB8 npaJCTH-

qecx.x e.~yqaea. C nouo~ 3BM ICT 1905 B UeHTpSJibHOU XHCTXTYTe 

~axqecxxx xcc.re~oBSHxA /By~ane~/ uu xsyqaJIX aonpocu xounpeccxa 

3JCCnepHKeHT~bHHX ~BHHHX KSK ~g ¢JI!BKKH HHBKJIX 8Hepr~, TalC H ~~g 

¢H8HKH BHCOKHX 3HeprH~. MU Hayq~H TBKZe KOunpeCCHD ~aHHHX 1 He 

CBH88HHHX C ¢HaHqecKHMH HCC~e~OB8HmRUH. 0qeB~H0 1 ~TO KOUDpeCCHR 

~BHHHX 08H8qaeT 3JCOHONHD BpeueHH 1 eCJIH OHK nepe~aDTCH 1 H 8KOHO-

MMD npOCTp8HCTB8 fl8MjiTJII 1 ec~JII ~8llH!ie r~e-TO Xp8HJITCR , 

4 

z.. Peay~bTBTbl 

Ml>l npKBO~HM ~81 

HHCTHTYTe ¢H8H4eCK~ 

DO~po6HOC~HUH 1 MOXe' 

,!VIR KOMnpeCCHH 

"KO~HpOBBHHe no ~JIHI 

lii:HTb CJie~D!1HM 06pa: 

CKBHHpOB8HmR B B~e 

!{aJr,~J;aH JIHHWl CHHUKa 

.D;eJieHa aa I'T1 no~eH 

COrJIBCHO COOTBeTCTB; 

HO 1 3TB K8JIH6pOBKB ; 

noJieH noJIY4HJIBCh Ci 

4TO O,ll;HO DOJie o 

T • e • l..lB eT 60JibmHHC Tl 

DOJiy4eHHBH TBKHM o6 · 

pHH ,ll;BOH4HUX p83pH,ll;• 

8TB cepHH ~BOW 

CHHMKB /¢OTOTeJierp8( 

H88~B~TCH cepHeH ~ 

a ace .D;pyrHe OTJIH4a 

~H cepH~ COCTOKT 

,ll;JIHH cepa~ B JC~OW 

paaaouepHoro pacnpe, 

ueRRO~ ,ll;J!XHO~ CJIOBB 

TaxHW o6paaow, 



K3Y't18A8Cb H8CKO~b

. HOBHKOM B ero KHK-

le HHSi CTSHOBHTCB KO-

:ownpecc.He £1 ,A&HHWC. 

'D ~eliiH¢P81.lHD 1 T. e-_, 

tBS ICO~a K 1 
1 TO 

l OT~e~hHNe KO~OB!ie 

~AHHOH C~OBa BCer~a 

oi\ He ecer,~:~a. 

:U 1 "'TO 

yeMNM, TIOCKOJ!hKy 

y rHe BOBMOZHOCTH, 

BO 1 "'TO p .~~MeeT 

e HHR 1 CJie~OB8TeJib-

6 0JihWHHCTB8 npSKTH

bHOU KHCTJITYTe 

npOC!i KOMnpeCCKK 

eprKi, TSK H ~AH 

HD ~8HlW.X, He 

"'TO KOMllp eCCHH 

~~8DTCH 1 H 3KOHO-

tUlTCH, 

~. Peay~bTSTH aKcnepHKeHTOB • 

Mu npHBO~KM ~aHHHe o~ a Kc nepKMeHTax , c~e~HNX e UeHTpBAbHOM 

HHCTHTYTe ¢H3H4eCKHX HCC~e~OBSH~ /4HTaTe~h, KOTOpNH HHTepecyeTCR 

no~p06HOC~RMH 1 MOXeT npOCMOTpeTb CT8TbH 1 HSXO~R~eCR B net~aTH /4, II/ 

~R KOMnpeCCHH CHHMKOB C~eCTByeT H3BeCTHNH MeT0~ 1 H83NB8eMN~ 

"Ho~HpOBSHHe no ~~HHSM cepHH" /CMo /I//. Ero npHHI.liC!I MOltHO H3~0-

XHTb c~e~~HM o6paaou. PaccuoTpHu CHHMOK, nocJie 

CKSHHpOBSHWI B Bl4,ll;e USTPKI.lhl paauepOM n X m C 3JieMeHTSMH 0.i.l< • 

l{~SR JIHHWI CHKMK8 

,lleJieHa Ham noAeA 

paa~eJieHa Ha n... 

O,llHHSKOBOI'O paauepa. 

8 K~aR KOJIOHK8 paa-

C:OI'JISCHO COOTBeTCTB~eM;Y llOJID CHHMK8 1 6eJIOM;Y HJIH qepHOyY (ecTeCTBeH

H01 3T8 KaJIH6pOBK8 )lOJIXHS HueTb TSKyD llJIOTHOCTb 1 "'T06!i 60AhWaR 'tiSCTb 

llOJie~ noJiy4HJI8Cb 6eJIOH HJIH qepHOH • QqeHb pe~KO MOXeT CJIY4HTbCR~ 

4TO O~HO llOJie O~HOBpeueHHO 't18CTH4HO ~eJIOe H 48CTH4HO 4epuoe , 

T.e. l.lBeT 60JibWHHCTBa no.11ei C4HTaeTca ~ocToeepHNM). MaTPHI.la (CL,~), 

noJiy4eHH8R TSKHM 06pa30M 1 MOXeT 6NTb pacnpe~eJieHa Ha CJieAY~e ce

pHH ~DOH4H.b!X paapa~OB aH I a1J.. I ••• a-tn 1 aJ./' . . . , a mn • 

a TS cepHH ~BOH'tiH!iX paapH,llOB Ha31iB8eTCH l.lH¢pOBiiM npeo6pa30B8UHeU 

CHHMKS / ¢oTOTeJie rpa¢/ . B TSKOM CHHUKe TIOCJie~OBBTeJibHiie CHMBOJI!i 

H831iBaJOTCH cepHeH ,li.J1HHOH m 1 eCJIH I -H H ( m + 2 ) -OM CHMBOJIN paBHH 1 

a BCe ~pyrHe OTJIH'tlaDTCH OT nepBOI'Oo ilepB!iA 3Tan KOAHpOBQHKa weTO~OM 

~H cepKJ COCTOKT B aaweHe cepxA KX ~HSMK 1 TSK KSK pacnpe~eJieHHe 

,llJIHH cepKA B Kax,AOM npaKTK'tleCKOM CJiyt~ae HweeT 8H84HMOe OTKJIOHeHHe OT 

paBHOMepHOI'O pacnpe~eJieHHB. BOS:UOXHO HCllOJ!b80B8Tb KO~KpOBaHHe C nepe

MeHHOH ~JIKHOH CJ!OBS ,li..I1R KO~KpOBSHHB ~JIHH cepxJ. 

TaKHM o6paaow, KO.llHPOBSHHe uoxeT CTSTb ~o.11ee a¢¢eKTKBHHU. Ot~eHb 



a¢¢eKTHBe H npe¢HKC-KO~ Xa¢ueHa,ero OllHC8HHe MOXHO H8~TH B pa60Te 

/9/ ~H OC~eCTB~eHHH KO~Hp0B8HHH YeTO~OM ~HH cepH~ 1 r~BBHHY 

o6p a 30M 1 ~~H CHHYKOB C nyaNpbKOBNX KBYe~B ~~M paapa60T8H8 nporpau-

M8 1 C llOMO~bD KOTOpOJ! BeCb npo~eCC KOMllpe CCHH MOXeT 6NTb BhlllO~HeH 

aBTOM8TH~eCKH. ~OK-CXeYa nporpBYKN BNr~H~HT C~e~~M 06p830M! 

f'eHepa~H CHHMKOB1 I EHRN cep3 
CT8THCTH~eCK8H O~eHK~ 

KOHCTpyHpOB8HKe 
KO~OB 

AK03 

BOCCT8HOB~eHHNJ! CHH- ._,BOCCT8HOB~eHHe_~emH¢pOBK8 

MOK c~~a AllJK 

B~a~a K~OJ! nporp8YWN ITOMe~eHa KpyXKOM 1 H0 1 ecTe CTBeHHO, MO~-

HO HCITO~b 30B8Tb n porpaMMy ~~H 3 KOH OMH H BpeMeHH 6 ea BCHKO J! BHyTpeHHe~ 

B~8~H. 3 T8 nporpaMUa Onpe~e~HeT cpe~HDD Be~H~HHy ~~HHH C~OBa KO~a, 

~HC~O no~eJ! B CHHMKe llOCAe KOWnpeCCHH H ~HC~O qepHNX llOAe~ B nepBOH8-

~8~bHOM CHHMKe. 

Cy~eCTByeT Ta Koe pacmHpe HHe nporpBM~, KOTop o e c n oc o 6 Ho n poH a-

80~1/lTb K0'AI1pe CCillD lllll¢0pM8~HH C ~8nTHpyeMOH H36YTQqHQCJI'bJO, H C ITO 

MO~bD 3TOrO KOMn e HCIIlpOB8Tb y MeH billeHHe Cll0C06 HOCTH K 3~Te OT OWM-

6 0 K ~~H Cllt8TOH HH¢0pM8~11llll. 

C~eCTBYDT TaK~e reHe p aTopy c~qaJ!HHX ~Hc e~ ~~H MO~e~lllposaHIIlll 

rnyMosoro ~¢¢eKTa , lllMe~erocH s KaH~e . ~HHHIIle aTIIIX r e HepaTop o a Ha 

HH¢opM8~Hm T8KOB0 1 ~TO OH8 CT8 HOBHTCH OmH60~HOM 1 HO M36YTQqHOCTb 

6 

~aeT B0 3MOllHOCTb 06H8 ] 

/npH onpe~e~eHHOY ypo1 

Cll IHlliiHHOJ! BOBWOllHOCTb 

MH npeoOpaaos~H 

noao~bD ¢oToTe~erpa¢a 

a~eKTpOHHHY y c TpOJ! CTB< 

~~H CBH3H C nep¢o p HpyJ 

8- K8H~bH;yD Oy w: a.IH;) 

xa~ew: Oy~eu oO opy~c 

~eHTN H o6ecne~eHHH CI 

CTOpOHH 1 6y~T c~e~~ 

OoAee BYCOKOJ! paapema1 

K8K MO~HO B~eTb 

npOH3BO~HTb W:O~e~H npc 

T~eCKH C ITOMO~bD no~r 

TOB 0 6beKTOM KONnpeCC~ 

nporpaMua AK03 ~e~aeT 

qaeT CHHMOI< 1 CO~epllt~ 

KOunpe CCHH 38BHCHT OT 

COOTHOWeHHH HyAeJ! H e~ 

B lllC~DqJilTe~bHOM c~yqe 

CTOJ! CHHMOK 6:wr COKp8!I 

CXH A 6~H 3KHJ! K 50, T8K 

no~el! . B O o~bWHHCTBe c 

Bee peay~bTBTH aKcnepa 

aHeprHl! ony6~111K O 

KOMITpCCCUlO ,ll,8HHHX K 3K 



llltHO HBHTII B paCiOTe 

~HH cepHJ1, r~BBHHM 

[ paapaCioTaHa nporpSM

:ollteT Ci:biTb BI>IITOJIHeH 

:e.eyl!IIV1u o6paaou: 

HO, eCTeCTBeHHO, M0llt-

5 e 3 BCHKOi BHyTpeHHe~ 

Hy ~J!HH:bl CJ!OBa KO~a, 

epHI>Ix no~eA B nepBOHa-

) p oe cnoco6Ho npoHa

>ITOqHOCJrbiO, H C no

~TH K 3~Te OT OWM-

~THX reHepaTOpOB HB 

, HO H36hlTOqHOCTb 

~aeT B03MOlltHOCTb OCiHapyEHTh OWMCiKy C ITOKO~ KOppeKTJipy~ero KO~B 

/npH onpe~eJieHaow ypoaHe mywoa/.Pacmupeaaas nporpBMMa ~aeTnO~hay~ewy

CH MBWMHO i B08MOXHOCTh 8R8Th, KSK MHOrO OmHCiOK He MOlltBT CiWTh HCnpaB~BHO, 

Mill n p eoCi p 880 B8Jl ii B ~H~pOBYD ¢Qpwy He C KO~hKO THnOB CHHMKOB C 

nol!lOll.lhD ¢QToTe~erpa~ "rauwa", KOTOpi>!H 6~ OCH8ll.leH cne~H8JlhHJ..IM 

a~eKTpOHHI>IM ycTpO~CTBOM ~~R TOro, qTOCil>l npHCDOCOCii!Th ~OTOTeJ!erpa~ 

~~R CBH3H C nep~opapy~ OCiopy~OBBHKeY "cl>~J!T". Mill IICITOJ!h80B8Jlll 

8- K8H8JlhH;Y D Ciy Ya:DfY!l JleHTY KBK BXO~HOe ycTp OHCTBO H8 313M. 8 CiJIH

lltBRweY 6y~eM oCiopy~oBBHMe 6y~eT y ;zyqweHO aa cqeT a aue HI>I 6yuSlitHo A 

JieHTI>l II oCi e cne q e HHH CBH8H OH-JIBHH ¢oTOTeJ!erpa~a C 38M. C ~pyro~ 

cTopoHH, Ciy.eyT c~eJiaHi>! YJIYqmeHHH aa cqeT npRMeHeHHR 

Cio~ee BI>ICOKOA paapema~eA cnocoCiHOCThD. 

npaCiopOB c 

KBK MOlltHO B~eTb H8 CiJIO K- CXeM:bl, nporpaMKa ~BeT B08MOlltHOCTh 

npOH 3BO~HTh YO~eJ!M n p OCTHX CHHMKOB /co~eplltBll.lHX TOJ!hKO ~HHHH/ 8BTOM8-

T~eCKH C ITOMOll.lhD no~nporp8MU:bl AK03. B HeKOTOpOi qacTH 3KCnepHMeH

TOB 06~eKTOM KONnpeCCHH Ci~H CHHMKH, no;zyqeHH:ble 8BTOM8TJ!qeCKH, llo~

nporpaMMa AK03 ~eJiaeT MO~eJib CHXMKa paawepow 400 x 400, q To o aHa

qaeT CHKMOK, CO~epllt8111H~ I60 000 ITOJiei. EcTeCTBeHHO, ~eKTKBHOCTb 

KOMITpeCCHH 38BHCHT OT COOTHOWeHHR CieJII>!X H qepHi>!X no;zei, TO eCTh OT 

COOTHOmeHMR HyJiei H e~HHiir'..( B npeo6p880B8HHOY ~~:f>pOBI>!K KO~OM CHID.lKe. 

B HC~DqJ!TeJ!hHOM CJiyqae /KOTOpi>!A, npaB~a, He THITJi!qeH/, oqeHh npo

CTOH CHHUOK CiHA COKp8ll.leH ~0 3200 no~eA, qTo 03HaqaeT ~SKTOp KOKnpec

CKH , Ci~H3KHH K 50, TSK KSK nepBOH8q8JlhHI>IH CHKMOK CO~epllt8.11 I60 000 

ITOJ!eH . 8 Ci OJibmHHCTBe C~yqaeB ~8KTOp KOMnpeCCKH 6~ nopR~K8 5-6. 

Bee peayJihTBTH a xcneplllMeHTOB no KOMnpe c c MH ~aHHI>!X !p» a>~KH aacormx 

3Hepr Hi1 ony6JIH KOB8H:bl B CT8Tbe / I I/ . !.!hi T8Klll:e npHMe HRJ!H 

I<Ol.mpecc~m ~aHHI>IX K axcnepm>4eHT8.1IhHblM peayJI:&TaTSM, n o.11yq eHHh!M c no-



KOlQbD 6!2- KBHSAbHOro 8HSAM88TOpa1 H TeKCT8M HB BeHrepCKOM H8UKe. 

CTaH~apTHSR nporpSMMa ~JIH KOMnpeCCHH JID60H nporpBMUN ~ 3BM 

ICT I905 I c I.~eJibD xpaHeHHH MJIK nepe~aqm/ Haxo~HTCH s CT~HH no~

roTOBKH. B 3TOH 06JI8CTH 6y~eT TBKXe OC~eCTBJIHTbCH COTpy~HHqeCTBQ 

~ 

c OMRH. 

roTOBH'l'CH ~pyrHe nporpaMMN 1 KOTOpbte 1 KPOI•te KO~HpOBBHHH ~CTO~OM 

~HH cepHH 1 HCll0Jlb8YDT ~pyrHe p83JIHqHUe MeTO~N KO~HpOB8HiiiH. rJiaBHUM 

~OCTOHHCTBOM 3THX MeTO~OB HBJIHeTCH T0 1 qTO OHH He 8 8 BHCHT OT CTa

THCTHKH. 3 TO CBOHCTBO He BhlllOJIHHeTCH ~JIH KO~HpOBBHHH MeTO~OM ~JIHH 

cepHH. MOXHO KOpOTKO ilOHCHHTb aJirOpHTM HOBO M n p orpaMUH CJi e~l)lQMM 

o6paaou. 

UyCTb 8 1 a 2 •••• Br- npOi113BOJibHO npeo6E880B8HH8H B 1.1111¢ p0-

BOH KO~ KBpTHHK8 HJlill JID6BH ~pyraH HH¢0pM8l.lillli 1 COCTOHlQSR 1118 O,I. Ec

JIH cnpase~JiiiiBO yCJIOBHe C~eCTBeHHOrO OTJiillqHH OT pBBHOMe pHOrO pacnpe-

~eJieHHH p. ~pi 1 TO a¢¢eKTKBHaH KOMnpeCCHH ~SHHUX M0Jl[6T 6UTb 

BhlllOJIHeHa C llOMOlQbl) C.I16~DlQero npeo6paaOBBHHH: 

[ 00-0 
T = OI -II 

I_. IO 

3TO 03HaqaeT 1 qTO e cJiill a 1 = I, TO T{a 1) = IO, ecJIH ai = 0 ill 

a 2 = O, TO T(aia2) = o. HaKoHei.~, ecJiill 

T (ai a 2 ) =II. 

a I 0 ill 8 2 = I , TO 

MOXHO ilOJib80B8TbCH M6TO~OM iiiTepaTHBHOrO ilpiiiMCHCHHH rrpeo6paao

BBHHH T ill ~OCTII!r8Tb BCe 6 0 .11 ee aq_\ ;'e KTiiiBHO M KOMrrpeCCillill. 0~H8KO no 

~0C'!'Hll[6HHD Onpe~eJl6HHOrO MH!IHMJ!MS IIIT6p8!.1111H ~aCT 6 0Jiee ,LJ;JlHHHOe C0 06 -

lQ8Hiii6
1

H ,Ll;JlHHa ero 6y,n;eT CTpCMHTbCR K 6 e CKOHeqHOCTH 1 CCJI H q111c-

.110 HTepB!.IiiiH CTpCMHTCR K 6 e cKOHC4HOCTH. 

8 
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11 

)J,JIH HJLIIJOCTpat~Hl 

ecJIH U o6oaHaqae ~ 

ll0JI0Jl[HM 1 qTO 

Tor~a 

u = 00/00, 

TruJ = OOOIOc 

TtCu.)= OI IOI : 

T3(u)= IIIOi l 

EcJIH ~JIHHa U 

qepea 

!..L = I2, 

fm 

! 3 = H 

MHTepecHo aSMeTH 

ynopli~oqeHeyD aJire6paHq 

3TIOl CBOHCTBOM /IO/ 

TeOpiUI BepO.RTHOCTH j ; 

3. TeopeTHqecKr. 

ClltaTaH iiiHcpopMat 

H 1 CJi e~OBaTeJibH0 1 ME 

HNe. HeKOTOpNe BBTOJ 

npaBJieHiiiH CJl[STOH illf 

B pa6oTe /4/ 

OWH60K ~JIH ClltBTOH HF 

ITpHH!.IHIT M6TO~a, OITHC 

HNe 8H8KH paCCMSTp HE 

l(n,K) CJKaTaR HH~ 

CTDHH MeCTS MN He MC 

HHH Ol.I.U16KH ill KOppe !<'l 



18 BeHrepeKOM HB~Ke. 

i nporpB.M~ ,lVlil 3BM 

\MTeH B eT~HH no~-

He 38BHeJIT OT eT8-

B8HKH MeTO~OM ~JIHH 

OeTOHWaH aa O,I. Ee-

p8BHOMepHoro paenpe-

) 1 €CJIH 8I = 0 M 

82 = I ' TO 

1MeHeHMH npeo6paao-

!eCHH. 0~H8KO no 

~ 6 oJiee ~JIII1HHOe eo o6-

>He qHOeTH 1 e eJIH q111e-

I 
I 

I I 

~H M~IDeTpa~HH 3TOrO ilOAOZeHKS MH npHBO~BM eAe~~A npHMep: 

eeAH lJ 0603HaqaeT HH¢0pM8~HID 1 KOTOpaH ~OAXH8 6~Tb eX8T8 1 TO npe~-

llOJIOXHM 1 qTO 

Tor~8 

U = 00/00/00/1/00/00/1/00/00/01/00/00/ 

Trul = 000100010001100 

'T'l(u)= OII01 IOI IIOO 

T3(u)= I I IOI IIOI I 10100 . 

EeJIH ~AHHa u 0603H8qeH8 qepea e() 
qepea 

t.,_ = 12, 

.f. m , TOr~8 B Hamel.! npHMepe 

t3 = 15. 

m 
, a ~JIHH8 T (u) 

-ef) = 22, tf = 15, 

aaTepeeHO 38MeTHTb,qTo AeMMeAY Y~MOCb H8HTH HeKOTOp~ peweTq8TO

ynopn~oqeHHYD8Are6paaqeeKyD CTPYKTYPY 1 onepa~an KOTopoA o6A~aeT aueHHO 

3TKM eBOHCTBOU /IO/ . E.A.~OX aayqSA 3TOT ueTO~ e TOqKH apeHKH 

TeOpHX BepOHTHOeTa /2/. 

111 1 eAe~OB8TeAbH0 1 MeHbWe 38IqHU(eHa OT O!ID'160K 1 "!ell nepBOHSqMb~e ~8H-

H~e. HeKOTOp~e 8BTOp~ HayqMa BOBMOXHOeTb 06HapyxeHHH OWM60K M ae-

np8BJieHHH CX8TOH HH¢0pM8~HH /eM., HallpHMep,/3/ /8/ /I4~ 

t 
B pa6oTe /4/ MOXHO H8HTM 6oJiee a¢¢eKTHB~H MeTO~ 3~T~ OT 

OWH60K ~AH exaTOH MH¢0pM8~HH 1 qeM TOT, 0 KOTOpOM ynOMHHMOeb B~e. 

ITpHH~Hn MeT0~8 1 Onae8HHOrO B /4/, eOeTOHT B TOM, qTo noeJie~OBaTeAb-

~e 3H8KH p8eeM8TpHB8IDTCH K8K eHMBOA& BH¢0pM8~HH KO~OBNX eJIOB A0~8 

CxaT8H MH¢QpMa~aJI KO~apyeTeH KO~OM (n ,K) /113-38 OTCyT-

eTDHH MeeTS M& He MOXeM npaseeTH Bee aenOAbayeu~e ilOHHTKH 06Hapyxe-

HHH OWM6KH H KOppe!CTHpy~ KO~OB • EeAlll quTaTeAb He 3H8KOM C 3THMIII 

9 



ITOHHTMHKH, OH NOZeT ITOCNOTPeTb pa60T~ /7,IS/ 

qT00H rrpo~eNOHCTpKpOB8Tb 3TOT NeTO~ 8~TN OT OmH0KH, NN MOXeN 

rrpHeecTH cJie~~ rrpHMep. IlyCTb H = { T 1 , I 2. , I 3 , I~ J 

Oy~eT Ha6opow KH¢opw~zm, a P1 = 0,5 P2 = 0,2 Ps = 0,15 P4 
COOTBeTCTBy~e BepOHTHOCTH. 

o, 15-

Tipe¢Bxc-KO~ , COOTBeTCTBy~ 3TOyY pacrrpe~eJieHHID BepOHTHOCTH, 

BNrJIH~•T cJie~~ oOpaaow /4/ 

Ir -o 

12 -II 

Is -roo 

14 - IOI 

~H a~TH OT omHOKH OHJI rrpHMeHeH KO~ XeHNKHra /4,7/, Ko~OBHe 

CJ10B8 ero CJie~~e: 

0000000 

OOOIIII 

oororro 

OOI IOOI 

OOI IOOI 

OIOOIOI 

OIOIOIO 

OIIOOII 

OIIIIOO 

IOOOOII 

roar roo 

IOIOI OI 

IO I IOIO 

iO 

IIOOIIO 

IIOIOOI 

II 10000 

III I III 

HcnoJibayg npe¢HKc 

THM KO,gHpOBSIIHe CJie~lt 

Is Ir Ir Is 

IToCJie npHNeHeHHH 

lila 0 H I: 

IOOOOIOOIOIOIIIOO 

TioCJie npHweHeHaa 

IOOOOII/OI OO IOI /IC 

B paOoTe /4/ HM< 

~JIHH KO~a H BepOHTHOCTE 

a~T~ OT OWH60K. MN n r 

oooaHaqeHHH: 

Q0008HaqaeT BepOBTHI 

~ oOoaHaqaeT cpe~HDI 
KaK cne~HaJibHH~ ¢ a 

E. E orrpe~eJIHeTcH CJie~ 

E=-~ 
CJI e,zzyD!IIM T aOJIH~a · 

HeCKOJibKHX NeTO~OB, KOTI 

CJIOlltHHN 00'bHCHHTb Kal!!,ll;Hi 

HeM pH~ Ta0JIH~~ HNeDTCS 

Hml a paOoTe /4/ 



, IJ ,Id 
p3 = 0,15 p4 o, ! 5 -

eAeHHD BepOHTHOCTM, 

.( 
1 

I IOOI IO 

IIOIOOI 

I I IOOOO 

IIIIIII 

HcnOAhllyH npeclJHKC-KO,l\ H KO,l\ Xel.u.!HHra, om!C8HIW.H BhW!e, Uhl aanpe-

llocne npKMeHeHHH npeclJHKC-KO~a WOIHO ITO~~HTb CA€,l\y~D cepHD 

li!ll 0 M I: 

IOOOOIOOIOIOIIIOOOII • 

IOOOOII/OIOOIOI/IOIOIOI/IIIOOOO/OOIIOOI . 

B pa6oTe /4/ KMeeTCH Ta6AK48 ~ cpaaHeHKH cpe,l\Hero aHa~eHKH 

,l\Al4H KO,l\8 H aepOHTHOCTeH OIID160K, 'no~tleHHIDC HeCKOAhKMWIII MeTO,l\8MJI. 

a~Ta OT OWH60K. MN npMBO,l\MW 3,l\eCh T86Ali!~ ,l\AH TOro, t1T06~ UORCHI4Tb 

o6oaHat~eHMH: 

lio608H8tl8eT BepOSTHOCTb TOrO, 'ITO 06HapyzeHH8a OWH6Ka BCTpeqaeTCR, 

~ o6oaHat~aeT cpe,l\H~ .l\AHHy Ko~oaoro c~oaa. 
KaK cne~HSAhHH.ii cpaKTop acpcpeKTli!BHOCTH aaTop~ aaeAH o6oaHat~eHHe 

E. E onpe~e~HeTcH cAe.l\Y~MM o6paaow: 

£ =- ¥ /eM. [ ft] I 

CAe.l\Y~SH Ta6AH~a CO,l\epxHT aHat~eHHR napSMeTpoa 

HeCKOAbKKX MeTO~OB, KOTOp~e 3,l\eCb He H83B81W.. ilO CKOAbKY 6~AO 6~ 

CAOX~ 06~HCHHTb K~~H H3 HHX, MN y nOMHHeM TOAbKO, tiTO B nocAe~-

~ a pa6oTe /4/ 

II 



e Q E 
4 4 I0-3 0,599 

5,02 9,97 ro-6 0,995 

7 2,1 I0-5 0,668 

3 , 06 I ,7 I0-2 0,579 

7,06 I, II I0-2 0,277 

! 2 I ,2 I0-2 0,160 

9,18 3,82 ro-5 0,482 

5,86 2,14 ro-8 I ,309 
---------- -----------

Xopomo H8BeCTHO 1 <iT01 ftCIIO~b3,YR KO.ll,H;:>OB 8HJ!e C rrepeMeHHO n 

MHHO~ C~OBa 1 140%HO Cllt8Tb liiHQl0pM8l.II1JO. Cpe.D,HSUI ,IIJ!HH8 CJ!O B8 IIOC.ll -3 

KO,liHpOB BHHR aaBKCKT OT pacrrpe.z~e~eHHH sepOHTHOC TH ftCXO,liHOro C00NTaR. 

AsTOp KMeeT HeCKO~bKO Heony6~Y.KOB&HH~X pe ay~bT&TOB OTHOC!II-

Te~bHO y cosepmeHCTBOBBHHR KO,liHpOB BHHH C nepeMeHHOM ,li.I!HHOM C~OBa, 

BN0HpSH HS6 0 p KH¢ 0PM8l.IHH He COBC eM 06HqHHM nyTeM. qT06hl .ll,8Tb He KO-

TOpO e npe.ll,CTSBJieHHe OTHOCHTC~bHO 8TOrO npHHLIHIIS, Mbl II OK~eM, K8K 

3TOT IIPHHLIHII MOJKeT 6b1Tb npmt.eHeH .ll,~H YJIY'll!Ielll1.f! KO.ll,HpOBBHHH MeTO.ll,OM 

.ll,J!HH cepH~ . 

llyCTb fn- Bb16paH!We COOTBe•rcTBy~HM 06p830M IIOJ!OllCJ4-

Te~bHOe 1.1e~oe <:mc~o. Mb! 6epeM CHHMOK , npeo6paaosaHmiJii: B Lllil lpposoi~ KO~, 

npHqeM MSKCHUyu .ll,AHHbl cepz~ m nyCTb 6y.z~eT Helii3MeHHb!M. Bee c e -

pli!H c .ll,~HH Oil , 6o~bl!Je, q eM rn , 6y!l.YT paa,.n;e~eHbl Ha c epru1 fl.JU1HI:.I 

m T8Klii.M o6pa30M 1 <iTO ~-U~HD IIO~~e~Hen cepHH ,liO~liU!a 6 b!Tb 1 IT O Kpai1-

Hen Mepe, ueHbille , qeM rrl • TaKHM o6pa3 0M 1 MOJKHO IIOJ!Y<iHTb HOBOe 

pacnpe~e~eHHe BepOHTHOCTei OTIIOCHTeJ!bHO HOBOrO H8 60pa ~H~OpMB~ZM , 

I2 

_.-J 

a KWeHH0 1 a~eMeHTN HB 

IID1HCTBe paBHOH rn 

npe~e~eHKH 6y~eT Oo~b 

~8~bHOe 1 MOEeT 6hlTb 0 

Haw OIINT H TeopeTHqec 

rrt aTo npeo6paaosa 

pacnpe~e~eHHD 1 KOTOpC 

~8HHHX 1 qeM nepEOHaqa 

HMeeTCH ~pyraH c 

B8HHM 1 KOTOpaH CBH38H 

6 0T8X 1 ony0~HKOB8HHNX 

(cu. /5, 6/). 3T 

peay~bTaToB a a~reOpa 

J1pHBe,IJ,eM HeCKOJ!b 

CU\e He BbiiiO~HeHO I PI 

OCHODHMX MNC~en/ . 

.fi8bi K qeJIOBeqeCKO: 

npHMep 1 CJ!OB8 1 HBXO)l,H ' 

,Z!;BYX 38KO,D;lilpOB8HHMX 3. 

!118 HHX . HO B C~yqae Ml 

nxrt HMeeT TSJ 

B qeM npo6~eua? l 

Be,IJ,eHHe .ll,BHO. Ho IIO.ll,OC 

KO~lilpOB8HHe nepeMeHHOi 

K0~8MH 1 KOTOpble O~H081 

CIIel.llil~bH8H ~eKOMII03HI 

MO%HO aaMeTHTb, ' 

~e~oseqecKoro gah 



E 
>,599 

>,995 

>,668 

>,579 

>,277 

>, ! 60 

>,482 

, 309 

amxe c nepeueaao.:i 

,ll;A~H8 CAOB8 TIOCAe 

TH ftCXO~Horo C06HTXB. 

pe3yAbT8TOB OTHOCH-

HHOM ,ll;~HHO ~ CAOB8, 

Te~. QT06Y ,ll;8Tb HeKO-

na, MH TIOK~eM, K8K 

!Oli\HM o6paao1.1 no~oJKii-

T HeMaMe HHhlM . Bee c e -

~eHU H8 CepMM ,ll;AHHU 

H860pa 14H}OpM8l(lf.l1 1 

mMHCTBe p8BHO~ ~ • Ec~K aaaqKMOe OTK~OHeHHe OT paBHOUepHOrO pac-

npe~e~eHHR 6y~eT Oo~brue ~~P. pacnpe~e~eHKR npeo6paaoaaaHR, qeu nepaoaa-

q~hHoe, uozeT 6~>~Th oc~ecTa~eaa 6o~ee a¢¢eKTKBHaR KOYnpeccHR ~aHHHX. 

Haw onhiT 11 TeopeT!IxqecKHe pa6oTbl noKa3biB8JOT , qTo ~~ c·oaTBeTCTBY.I!ll1ero 

rrt 3TO npeo6p830B8H!1e pacnpe~e~eHKR BepORTHOCTI1 npHBO~HT K T8KOyY 

pacnpe~e~eHHD 1 KOTOpO~ ~e~aeT B03UOJKHUM 6o~ee 3¢¢eKTI4BHyD KOYnpeCCHD 

HMeeTCR ~pyraR CTOpOH8 Heony6AKKOB8HHbiX TeopeTMqe cKKX HCC~e~O-

B8HMM 1 KOTOp aH CBH38H8 C ~re6paHqeCKKMH p eayAhT8TaMH 8BT0p8 B pa-

6 oTax, ony6~MKOB8HHbiX no aonpocy npeo6paaoaaaKH no~rpynn 

( /5, 6/). cu. 8 TH peay~bT8TH npHMf'Hfl!OTC.R AJIH TIOJlytJ e HHH HOBbiX 

peay~bT8TOB B a~re6p8KtJeCKOM TeOpHH KHci>opM8l(H H. 

11pHBeAeM HeCKOJlbKO r~aBHbiX HAefi TeOpMH /onHC8HHe 3TO~ TeOpHM 

Cll(e He BbliJOJlHeHO 1 H H8CT0Rll(ee HS~OllteHKe RBJIReTCR nepBbiM COOCill(eHKeu 

OCHODHbiX MhiCJie H/. 

H3b1 K qeJIOBetJeCKOrO OCill(e HHR T8KOB 1 qTQ ~88 B~a KH¢opM8l\HH 1 H8-

npMMep, CJlOB8 1 H8XOARTCH B COOOCT8BJleHHH T8KHM o6p830M 1 qTO AJIHH8 

,ll;BYX 38KO,~KpOB8HHbiX 3JieMeHTOB KH¢QpM8l.(HH CiOJibllle 1 qey ,ll;J1HH8 O~HOrO 

113 HHX. HO B CJiyqae M8TpH!.( npOKSBe~eHHe ~Byx M8Tp111.( paauepOM 

nxrt KMeeT TaKze paauep rt x 11.. 

ae~eHHe A8HO . Ho no~06HSR ze npo6~eMa BCTSeT, KOrA8 loW HCTIOJ!h3yeu 

MolltHO aa.MeTHTh, qTo ace aaaqJnwe TeKCTI>I JIJ06oro 

qeJloaeqecKoro RauKa o6paayDT 

I3 



CB06 0AHYD nox.yrpynny, 06paay~M 3AeMeHT8MM KOTOpO~ HBAHDTCH BC e 

CAOB8 ABHHOrO H3~Ka, BKADqafi npowexyTKH H 3H8KM n penKH8HKH. D 

CTPYKTYpe H a~Ka, T • e • B cnei.IMa.JlbHOW CAyqae CB060AHIDC nOAy rpynn Cynle 

CTByeT OAH03HQqH8H AeKOWil0 3M~HH ¢ aKTO p OB , T8K H83~Baewag OAH03Haq

HaR nepsnqHafi ¢8KTOpH38~KR, ilOCKOAbKY npOM3BOAb~e TeKCTU MOryT 

6HTb paa~OXeHH MCKADqHTe~bHO H8 C~OBB, npowe xyTKH H 3H8KH npeOKH8-

Hi" ~·r. 

Ec TeCTBeHHO , BCT8eT C~eAY~~ sonpoc, KOTOpH~ , H8CKO~bKO 

8BTOpy H3BeCTHO, He MayqeH , 8 HMeHHO: qTQ HB~HeTCH He06XOAHMNU H ~C

CT8TOqHHM ycAOBHeM a aAre6paHqec Ko~ CTPYKTYPe AAH c~ecTsosaHHH OAHO

aKaqHo~ nepszqHO~ ¢QKTOpH38~IH, a eCAM OH8 C~eC~ByeT, TO K8KOB8 llAOT

HO CTb a~eMeH'I'OB? 

IToc KO~bKY s nponasOAbHOH a.Jire6paxqecKOH CTPYKTYPe c OAH03Haquo~ 

nepBHqHO~ ¢8KTOpH38~He~ MOXHO OC~eCTBHTb KOMn peC CHD HH~OpM8~HH, KO 

AKpOB8HHO i1 c nOMOUibD :MeMeHTOB SJire6panqe ct<0:1 CTPYKTYP~ , TO a<tx!JeK-

TKBHOCTb HH¢QpM8~HH 38BHCXT OT llAOTHOCTX BAeMeHTOB. 

HamH HCCAe,~OBBHHH CBH38H~ B H8CTOH~ee BpeMH C np06AeMaMH, yno

MHHyTUMH BUWe , M MH HCC~eAYeM HeCKOAbKO KA8CCOB ilOAY r pynn C ~eAbD 

Hai1TH TaKHe noAyrpynnw /no Kpa~He~ Mepe , OAHYI , B KOTOpo~ woxeT 6~Tb 

ocy~eCTB~eua n cpnnqHaH ¢8KTOpH38~HH , a n~OTHOCTb 3~BMeHTOB BHWe, qeM 

B CB060A~X llOAyrpynnax , HC ll0Ab3Y8MIDC KBK KOAhl n epeMeH HOi.1 ~AHHU . 

EC~H AOllYCTHTb KOUMYTBTHBHOCTb, Hanpnwep, ~ ABHBHX B 06~8CTH 

HX8KKX BHeprx~, TO MOIHO llOAyqXTb llOAea~~,C TOqKK apeHKa KOMilpeCCKX 

ASHHHX , KAacc anre6pazqec KHX CTPYKTYP nocpeACTBOM ncno~baosaHaH MY~bTH

DAKK8TXBBHX llOAyrpynn HaTypa.JibHHX qnceA. 0CHOBHO~ HAeei.1 H8CTOH~ero 

HCC~eAOB8HKR SB~HeTCH HCUOAb 30B8HHe 3TKX CTpyKTyp AAH KOMn peCCHH A8HHHX. 

I4 

\ 

I 

L 

4. HeKo~opHe saw 

Hcno~bBOB~Ocb o( 

posoA KO~. Hcnw~aeT< 

z AAH onxcaHHOro y~~ 

Paapa6oTKa ycTpoi 

~HZ 6yAeT BaFepmeHa B 

HamH Oy~e npoc 

~8HHHX - woryT 6HTb C< 

I. Oc~ecTBJ!eHne 

BO~ KO~ J1 3BM. 

2. Paapa6oTKa yc• 

He 38BHCH~ OT CTBTK 

3. Paapa6oTKa 6H 

4. Paapa6oTK8 3<jJo 

HeKOMMYT8'1'11BHYD aAre 

¢aKT0p1138~Het\ . 

ABTOP 6~arOAapen 

aa HanzcaHne nporpaMM 

~a6opaTOpHH BhlqHCAHTe 

38MeCTXTeJ!D ~HpeKTOpa 

BHCTYiliiTb Ha ceMMHape 

ABTOP 6AarOA8PHT 

peso~, pe~aK~HD K o¢0 



OTOpO~ HB~HDTCH BC e 

K nperrKHaHliH. D 

:5o,.o;HIDC no~yrpynn cyule 

Haa~aaeuaH o,.o;H03Haq

b~e TeKc~ uoryT 

rKH H 3H8KK npenKHa-

KOTOPHH , H8CKO~bKO 

~TCH HeOOXO.D;KUHU K ,.o;c -

1~ C~eCTBOBSHHH O.D;HO

!CTByeT 1 TO K8KOB8 riJ!OT-

'PYK~pe C O.D;H03HaqHo~ 

>eCCH~ HH~OpMa~HK 1 KO

:TpyK~p.hl 
1 

TO a¢qJe K-

:'!HTOB, 

H c npoO~eMauH, yno

no~rpynn c ~e~bD 

B KOTOpOH MO~eT O~Tb 

b 3JI!WeHTOB Bb1Ule 1 li eM 

nepeueHHO~ .LI~lmu . 

g .D;SHH.biX B 06ASCTH 

11 apeHas Kounpecczx 

MCllO~b80B8HHH yY~bTH-

H,.o;eeM HSCTOH~ero 

AAH KOUrrp eCCHH .D;8HH.hiX, 

r 
HcnOAbaoaaxocb oOopy,.o;oaaaze ,.o;Aa npeoOpaaoaaaaa CHKYKOB a ~·~ 

poaoA KO,.o;. Hcn.hl~aeTCH ycTpOACTBO ~H K0,.1J;Hp0B8HKH ~KHH HauepeHKH 

z ,.o;~H onzcaHHOro y~qmeHHoro ueTo,.o;a 

Paapa00TK8 ycTpoAcTBa .D;~H 8~~ OT ~OOK B CXSTOH XH¢opua

~HH Oy,.o;eT awepiiieHa a O~zxa.limeu Oy,.o;yilleu. 

HamH Oy~e npoe~ - paapa6oTaTb ycTpOHCTBa ~ KOMTipeccMK 

,.o;aHRHX - uoryT 6.h1Tb c¢opuy~apoaa~ cAe,.o;y~ o6paaou: 

I, Qc~eCTBJ!eHHe CBH3H OH-J!SHH ue~ npeo6p880B8TeJieU B ~H¢po

BOH KO.D; H 3BM. 

2, Pa3p860TK8 ycTpOHCTB8 1 KOTOpoe CXRUaeT HH¢0pua~HD MeTO.D;OM 1 

He 38BHCH~ OT CTSTHCTHKH, 

3. Paspa6oTKa 6~cTporo yuHOXHTeJ!H H ¢ aKTOpH3aTopa. 

4. Paapa60TK8 3¢¢eKTXBHOrO KOMDpeCCOpa HH¢0PM8~XH, HCllOJ!bBy~ero 

HeKOUyYTSTXBHYD a~reOpaHqeCKyD KOHCTpyK~HD C O.D;H03HaqHOH nepBHliHO H 

¢aKTOp!l38~HeH. 

AaTop 6J!aro.z:~apea c a oHM a ccHcTeHTau 30JITaHy MoqH H 3ue Ke KopeHqJ4 

88 Haill1!C8HHe nporpauu. ABTOp BlllpaxaeT rrpH 3TOU CBOD 0J!aro,.o;apHOCTb 

Ra6opaTopHH B.hlqHc~HTe~bHOH TeXHHKH H aaTouaTHaa~HH OHHH, ocoOeHHO 

38UeCTXTe~D .D;Hpe KTOpa H.H.roaopyHY 38 npe,.o;OCT8D~eHHYD BOBUOXHOCTb 

B.hiCTYrrXTb HS CeMHHSpe no .D;SHHOH Teue H H8nHCaHKR npenpHHTa . 

ABTOP 6J!aro.z:~ apHT T8KJle r. A. 0COCKOB8 H r. H. CaBHHY 38 ne -

peao,.o;, pe.z:~aK~HI) 11 o¢opt.!J!eHHe uperrpHHTa. 

IS 
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