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AcTaxoe A.11:, KOMOB r.M. . PI0-80~227 

HHTep~ei1c TeneeH3HOHHOH KaMep~ Ha MatpH~e . 
npH60pOB C 3BPRAOBOH CBR3brl AJlR aBTOMBTH4eCKOH 

. o6pa6oTKH H3o6pa>KeHHi1 1-peKOB 4BCTH.~ 

Paapa6oTaH H Hcn~TaH HHTep~ei1c Ha'nHHHH c 3BM THna· 
11

3neKTPOHHKa..: 10011 'AJiR TeneBH3HOHHOH KaMep~ /TK/, Ha: MBTpH~e 
npH6opoe C ·aapRAOBOH CBR3bl0 /144x232.3neMeHTa/, cnoco6H~H 
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B HacTon~eH pa6oTe on11caHa annapaTypa 11HTep~eHca AflR Tene-· 
BI13110HHOH KaMepbl Ha MBTPI1L!e np116opoe C 3apn,qOBOH CBR3bl0 /TK 

.Ha n3C/ Ill, ,llaHHbiH 11HTep~eHC pa3pa6oTaH ,QilR BBO,qa 611HBPHOrO 
11306pa>KeH11R B naMRTb 38M 113 TK Ha nsc. 

OcHOBHbJe xapaKTepi1CTI1KI1 TeneBI13110HHOH KaMepbl: 4YBCTBI1Tenb
HOCTb He Xy>Ke 2 IlK, pa3Mep o6naCTI1 npoeKL!1111 11306pa>KeHI1R 
3,89x4,83 MM2,411C110 CTPOK ~OT04YBCTBI1TellbHOH CeKL!1111 144, 411C-
110 31leMeHTOB B CTpOKe - 232. BbiBO,Q 11H~OpMBI.I1111 113 MBTPI1L!bl ocy
~eCTBnReTCR C 11HTepeanOM B ,QBe TeneBI13110HHble CTPOKI1 Ha 4BCTO
Te 4,6 Mru: ra6api1TH~e pa3Mep~ KaMep~ 45x140x85 MM~ OHa cno
co6Ha pa6oTaTb c nJ06bJM TeneBI13110HHbJM MOHI:fTopoM. Hanpn>KeHI1e 
ni1TBHI1R +12 B. ~YHKL!I10HallbHWH COCTaB 11HTep~eHca BO MHOrOM 
onpe,qenneTCR cnoco60M KO.Q11POBBHI1R 11H~OPMBI.I1111, nocTyna~eH 113 
TeneBI13110HHOH KaMepbl. 

Onpe,qeni1M, e 3BBI1C11MOCTI1 OT MeTo,qa KO.Q11poeaHI1R, o6beM na
MRTI1, He06XO,QI1M~H ,QilR 3anOMI1HBHI1R 11306pa>KeHI1R C MBTPI11.1~ 113M 
CTpOK 11 N CTOilfii.IOB. . • 

1. Ko,q11pyeTcn i<am,qbJH 3neMeHT MBTPI1L!bl no ,qeyM ypoBHRM: 
0 - 6enan T04Ka, 1 - 4epHan. 4To6w 3anoMHI1Tb 113o6pameHI1e, 
Tpe6yeTcR MxN 611T. 

2. Ha KB>K,QOH CTPOKe KO,QI1pyeTCR KOOP.Q11HaTa nepexo,qa OT 4ep
HOro 11306pa>KeHI1R K,fienoMy, 11 Hao6opoT. ,linn 3Bni1C11 HOMepa CTpo-
K11 Hy>KHO lg 2M 611-T, KOOp,QI1HBTbl nepexo,qa - lg

2
N 611T. Ecn11 

HOMepa CTPOK 6e3 nepeXO,QOB He 3anOMI1HBTb, TO naMRTb ,QilR BCeH 
MBTPI1L!bl ,QOil>KHa 11MeTb 

M 1 (lg2 M + K lg2 N ) 611 T , 

r,qe M 1 - ·K011114ecTeo HenycTbiX cTpoK; K - 411cno nepexo,qoe 
B CTPOKe. 

411C110 nepexo,qoe, np11 KOTOpOM BTOPOH cnoco6 KO.QI1POBBHI1R 11Me
eT npei1My~eCTBa B 06beMe naMRTI1, MO>KHO onpe,qeni1Tb 113 Bblpa>KeHI1R 

M,flg 2~.1 +Klg 2N)< MxN (M
1
=M), 

OTKy,qa 

K< 
N -Ig 2 M 

lg 2 N 

,linn MBTPI1Ubl C B~WeHa3BBHHbiM11 napaMeTpBMI1 K< 28: · 
B HBWCM Clly4ae 06beKTbl, 11306pa>KeHI1C KOTOpbJX He06XO,QI1MO 

KO.QI1pol3aTb, npe,qcTaennJOT co6oH Ha6op Henpo3pa4HbiX TpeKoe Ha 
Y4BCTKC KBMCpHOH ¢oTorpacjJ1111 pa3MepOM- 1 ,5x1 ,5 MM 2• 4TOUbl nony-

~'W11!~1K't"HWit llficnrryT 
unepru~ GC~~e~oaaHn~ 

6v16Jl~~'JOTEKA 
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4HTb BbiHrpbrw e naMRTH, Ha i-aKOM y4aCTKe AOn>KHo 6b1Tb He 6onee 
14 TpeKOB /OAHH TpeK AaeT ABa nepeXOAa/, 4TO Ha npaKTHKe Bcer
Aa BbmonHReTcR·. 

OnpeAenHM, KaK BnHReT Ha pa60TY HHTep~eHCa CKOpOCTb o6-
MeHa HH~OpMa~HeH c 3BM. 

npH· BTOpOH cnoco6e KOAHPOBaHHR C Ka>KAOH CTPOKH MaTpH-
~bl nony4aeM (l+K) KOAOB! HOMep CTPOKH H KOOPAHHaTbl nepeXOAOB. 
3TH AaHHble 3a nepHOA BbiBOAa HH~OpMa~HH c OAHOH cTpOKH · MaTpH
~bl I T BbiB = 128 MKc/ AOn>KHbl 6b1Tb nepeAaHbl e naMRTb MaWHHbl 
no nporpaMMHOMY HnH aBTOHOMHOMy KaHany. 

C y4eTOM epeMeHHbiX 3aAepmeK· 8 pa6oTe KaHanoe KonH4eCTBO 
KOOPAHHaT, nepeAaBaeMbiX C OAHOH CTPOKH, paBHO 

K= Tsbm-t1-t2 
t 1 • 

rAe t 1 - epeMR n'epeAa4H KOOPAHHaTbl nepexoAa; t 2 - epeMR 
npoeepKH KOH~a KaApa AJlR nporpaMMHOro KaHana HnH BpeMR O>KH
AaHHR 3anycKa aBTOHOMHoro KaHan~. 

B HaCTOR~ee epeMR pa6oTa TK Ha nsc HccneAyeTCR Ha nHHHH 
c 3BM TPA-i 121• ·Jln.A nporpaMMHoro KaHana t 1 = t 2 = 9 MKC; 
AJ1R aBTOHOMHOrO - t 1 = 1,5 MKC, t 2 = 4,5 MKC. TaKHM o6pa30M, 
c OAHOH CTPOKH MaTpH~bl e MaWHHY TPA-i MO>KHO nepeAaTb no 
nporpaMMHOMy KaHany KOOPAHHa-Tbl 6 TpeKOB, no aBTOHOMHOMY - 41 
TpeK. 

113 npHBeAeHHOro pac4eTa cneAyeT, 4TO CKOpOCTb pafiOTbl npo
rpaMMHOrO KaHana 3BM HaKnaAbiBaeT onpeAeneHHble orpaHH4eHHR Ha 
KOnH4eCTBO TpeKOB, BbiAenReMbiX Ha OAHOH CTpOKe MaTpH~bl_. 

nocne BBOAa B 3BM AaHHbiX C, MaTpH~bl OHH. o6pa6aTbiBaiOTCR no 
nporpaMMaM BbiAeneHHR aneMeHTOB TpeKa. B 3TOH CBR3H OTMeTHM, 
4TO BTOpOH MeTOA KOAHPOBaHHR onpeAenReT AnR KalKAOH CTpOKH 
KaHAHAaTOB B aneMeHTbl TpeKa j 4T06bl AaHHble, nony4eHHble no nep
BOMY cnocofiy KOAHPOBaHHR, npeo6pa30BaTb nporpaMMHbiM cnoco60M 
B B03MOlKHble aneMeHTbl TpeKa, HaAO 3aTpaTHTb Ha OTAenbHYIO R4eH
Ky MaTpH~bl BpeMeHH Ha ABa nopRAKa 6on bWe, 4eM npH annapaTypHOH 
peanH3a~HH anropHTMa. HHTep~eHC TK Ha nsc pa3pa6oTaH c y4eTOM 
BbrwecKa3aHHoro Ha TTll MHKpocxeMax 155 cepHH a· BHAe 6noKa 
KAMAK WHpHHOH Ml. OH no3eonReT 3a epeMR OAHOro KaApa /20 Me/ 
3anHCaTb B naMRTb 3BM no nporpaMMHOMy KaHany KOOPAHHaTbl 6 Tpe
KOB Ha Ka>KAOH H3 144 CTpOK, J.1MHTHPOBaTb nporpaMMHbiM nyTeM CH r
Hanbl TeneBH3HOHHOH KaMepbl AnR npoeepKH pafioTOCnOCOfiHOCTH no
rJ.14eCKHX finOKOB HHTep~eHca. 

B HHTep~eHc H3 TK Ha nsc nocTynaiOT KaApOBble /KH/ H CHHxpo
HMnynbCbl /CH/, a TaK>Ke CHrHanw H306pa>KeHHR OT R4eeK MaTpH~bl 
/CM/. . 

6noK-cxeMa HHTep~eHca.npeACTaeneHa Ha pHc. 1. PaccMOTPHM 
Ha3HaL!eHHe ~YHK~HOHanbHbiX aneMeHTOB cxeMbl. BocbMHpa3PRAHbre 
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C4eT4HKH CTOn6~0B /C4CTn6/ H CTpOK /C4CTp/ onpeAenRIOT nonome
HHe H306pa>KeHHR TpeKa Ha MaTpH~e no BepTHKanH H ropH30HTanH. 

,llee 6y~epHble naMRTH /nl, n2/ no 16 enos X 8 pa3PRAOB• KamAaR 
noo4epeAH0 HaKannHBaiOT AaHHble CO C4HTb1BaeMOH CTpOKH. 4eTblpex
pa3PRAHble C4eT4HKH ·'aApecoB naMRTH /C4AA/ 3aAaiOT TeKy~HH' aApec 
3anHCH HnH ~4HTbiBaHHR. 

nocneAHHH aApec 3anHCH XpaHHTCR B perHCTpe /Per/. (4HTbi
BaHHe H3 6y~epHOH naMRTH npeKpa~aeTCR no cHrHany cxeMbl cpae
HeHHR /CxCp/ ....__TeKy~ero H 3anOMHeHHOro_ aApecoB *. 11HTep~eiic HMeeT 
TaK>Ke cxeMbl BbiAeneHHR KaApa /OAHH KaAp - 235x144 CHHXpOHMnynb
ca H COOTBeTCTBY~He HM CHrHanbl H306pa>KeHHR/ H ~OPMHpOBaHHR . 
cHrHanoe Ha4ana H KoH~a TPeKa. YnpaeneHHe annapai-ypoH -HHTep~eH
ca ocy~eCTBnReTCR c noMO~biO KOMaHA KAMAK. 

HHTep~eHCHbiH 6noK pa6oTaeT cneAYri>lllHM o6pa3oM. nocne Bbmon
HeHHR KOMaHAbl KAMAK F (13) ~'pa3pewaeTcR nocTynneHHe H3 TK Ha 
n3~ ~ HHTep~eHC CHrHanOB, COOTBeTCTBY~HX OAHOMy TeneBH3HOHHO
My KaAPY· 

KaAPOBbiH HMnynbC ycTaHaBnHBaeT Bee CXeMbl 6noKa B HCXOAHOe· 
COCTORHHe~ CHHXPOHMnynbCbl _nOCTynaiOT B C4eT4HK CTOn6~0B, a CHr
Hanbl H306pa>KeHHR - B CXeMy BbiAeneHHR HMnynbCOB_ TpeKa. 

CHrHan OT OTAenbHbiX R4eeK MaTpH~bl COCTOHT H3 BHAeOHMnynbca,
aMnnHTYAa KOToporo nponop~HOHanbHa ocee~eHHOCTH R4eHKH, H no
MeXH, Bb13biBaeMOH TaKTOBbiMH ynpaBnRIO~HMH HMnynbcaMH MaTpH~bl. 

*c ~enbro.ynpo~eHHR 6noK-cxeMbl aneMeHTbl ynpaeneHHR BTOPbiM 
6nOKOM naMRTH Ha PHC. 1 He noKa3aHbl. . 
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nocne YCI-1IleHHR CHrHalla H306palKeHHR BH~eOHMnyllbC Bbl~ellReTCR 
BpeMeHH~M CTp060M Ha 8XO~e TpHrrepa WMHTTa H 3anOMHHaeTCR, 
Kam~~H CHHxpoHMnynbc npo8epneT cocTORHHe TpHrrepa. EcnH 
OH ycTaH08IleH 8 nonomeHHe 11 111

, TO <t>opMHpyeTcn HOPMHP08aHHbiH 
no ~IlHTellbHOCTH HMnyllbC, COOT8eTCT8y~~HH 3aTeMHeHHOH R4eHKe 
Ha MaTpH~e. non8IleHHe 3Toro HMnynbca yKa3bl8aeT Ha Ha11H4He Tpe
Ka 8 cTpoKe. Cne~HallbHan cxeMa 8~pa6aT~8aeT cHrHan Ha4ana 
TpeKa /HTp/ H KOH~a TpeKa /KTp/, no KOTOpbiM KO~ C4eT4HKa 
CTOI16~08 3anHC~8aeTCR 8 naMRTb. 

UHKilbl 3anHceH no8Topn~Tcn, noKa eCTb pa3peweHHe OT c4eT-
4HKa a~peca naMRTH, noclle 3aHeCeHHR 8 naMRTb KOOp~HHaT WeCTH 
TpeK08 Ha O~HOH CTpOKe ~allbHeHWaR 3anHCb fillOKHpyeTCR. 

Kor~a Ha C4eT4HKe CTOI16~08 ycTaHa811H8aeTCR KO~ 232, CXeMbl 
ynpa8IleHHR B~pa6a~~8a~T CHrHall KOH~a CTPOKH /KCTp/. 

CHrHan 11 KCTp 11 3anpe~aeT 8blpa6oTKy HMnyllbC08 TpeKa. TaK 
<!>OPMHpyeTCR KOHe~ TpeKa, eCilH OH He OKaH4H8aeTCR nepe~ nOCile~
HHM CHHXPOHMnYilbCOM CTpOKH, nocne 3TOrO CO~eplKHMOe C4eT4HKa 
CTPOK y8ellH4H8aeTCR Ha e~HHH~y, C4eT4HK a~peca naMRTH YCTaHa8-
IlH.SaeTCR 8 11 011

, H KO~ C4eT4HKa CTPOK 3anHCbl8aeTCR 80 8TOpy~ · 
naMRTb. TaKHM o6pa30M, 8 HynesoH a~pec naMRTH scer~a 3anHcbr-
8aeTCR KO~ HOMepa CTPOKH, ~anee n004epe~HO n08TOpR~TCR.KO~~ 

Ha4ana H KOH~a TpeK08. 
Ec111-1 Ha cTpoKe 6blll XOTR 6bl o~H H TpeK, no CH rHany KCTp yc

TaHa8IlH8aeTcn 3anpoc Ha C4HT~8aHHe. HanH4He 3anpoca 8 6noKe 
38M npo8epneTCR KOMaH~OH F~). a C4HT~8aHHe HH<!>OpMa~HH npOH3-
80~HTCR KOMaH~OH F (2). noKa 4HCI10 C4HTaHHbiX K0~08 ·He npeBbiWa
eT 4HCI10 3aOHCaHHbiX B OT8eT Ha KOMaH~Y F (2), 6110K nOCblllaeT 
8 KOHTPOilllep CHrHall Q, no KOTOpOMY 8 38M ocy~eCT811ReTCR npo
nycK KOMaH~bl. TeM CaMbiM COKpa~aeTCR ~HKil nepe~a4H ~aHHbiX 1-13 
6y<t>epHOH naMRTH HHTep<t>eHca 8 naMRTb 38M • 

. ECilH 6~11a C4HTaHa He nocne~HRR CTPOKa, MaWHHa OlKH~aeT 3a
npoc Ha C4HTbl8aHHe co 8Toporo 6y<t>epHoro 6noKa naMRTH. 3anHCb 
80 8TOpOH 6110K ocy~eCT811ReTCR napannellbHO CO C4HTbl8aHHeM 1-13 
nep8oro 6noKa. PelKHMOM pa6oTbl 6noKo8 naMRTH /3anHcb HilH C4HTbr-
8aHHe/ ynpa811ReT nep8~~ pa3pn~ C4eT4HKa cTpoK. 

nocne C4HTbl8aHHR ~aHHbiX c TeKy~eH CTPOKH 38M KOMaH~OH F (29) 
npo8epneT KoHe~ Ka~pa, no KOTopoMy 8~nOilHReT nepexo~ Ha npo
rpaMMy o6pa60TKH ~aH~WX Telle8H3HOHHOrO Ka~pa. 

Pa6oTy TelleBH3HOHHOH KaMep~ MOlKHO HMHTHP08aTb TeCTOBWMH 
nporpaMMaHH. .lllln :nora KOMaH,qbl KAMAK F (28) , F (30) 1-1 F (31) 
8blpaf?aTbma~T, COOT8CTCT8eHHO, Ka~p08biH, CHHXpOHH3HPY~IliHi1 H HM
nyllbC TpeKa. 

nocne 113rOTOB11eHHfl H HaCTpOHKH HHTep<!>eHca npaBHilbHOCTb KO
~Hp08aHHn HH~OpMa~HH c TK Ha n3C nposepnnacb nyTeM sw8o,qa ,qaH
HbiX 3anHcaHHoro a nawnb 38M Telle8H3110HHOro Ka,qpa Ha Tene
TaRn HilH Ha OKpaH pacTposoro AHCnnen. 
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HTpK KTpK 

PHc.2 PHc.3 PHc.4 

,[\IlR 8bl~elleHHR TpeKOB H3 MaCCH8a ,qaHHbiX, 3anHCaHHbiX B naMRTb 
38M, cnylKHT nporpaMMa FILTR. B Ka4eCTBe BXDAHbiX AaHHbiX Hc-
nollb3DBaH MaCCHB 4HCell 8 <!>OpMaTe: 

NcTp, HTpl, KTpl, HTp2, ... ,KTp5, NcTp, ... ,MK /1/ 
rAe N CTP - HDMep cTpOKl-1, HTp - KOOPAHHaTa. /HoMep cTon6~a/ 
Ha4ana Tpe.Ka Ha cTpoKe, KTp - KODPAHHaTa KOH~a Tpel(a, MK -
MapKa KOH~a MaCCJ.1Ba, 

npH o6pa60TKe J.1306palKeHHR /pi1C.2/ 8 MaTpH~e pa3MepHOCTb~ 
7x8 B naMRTb 38M 6yAeT 3anHcaHo:---

1,2,3, 
2,2,3 

4,2,4,6,7 

6,6,7,6000 
3AeCb 4HCI10 6000 R811Re"TCR MapKOH KOH~a MaCCHBa. nporpaMMa 

FILTR 8bl,qenneT C8R3Hble o6beKTbl 1-1 onpeAenneT HX reoMeTpl-1-
4eCKHe xapaKTepHCTHKH. FILTR onpeAenneT KOOPA~HaTw Ha4ana 
H KOH~a, A11l-1HY 1-1 nno~aAb TpeKo8. nocne 3aeepweHJ.1R pa6oTbl npo
rpaMMw 8 naMRTH 38M C<!>OPMl-1P08aH MaCCHB: 

S , L , NcTpH, HTpH, KTpH, N cTpK, HTpK, KTpK, 

MK /21 

rAe S - nno~aAb TpeKa, L - era ~IlHHa. 
P11c;3 o6bRCHReT 3Ha4eHI1e APYrl-1X nepeMeHH~x H3 /2/; Bt

W11PI1Ha ce4eHI1R TpeKa no CTPOKe. 06pa6oTaB KapTHHKy, COOT8eT
CT8Y~~y~ noKa3aHHOH Ha p11c.2, nporpaMMa FILTR o6pa3yeT Mac
CI1B B COOT8eTCT8HJ.1 C /2-/-.---

7,5,1,2,3,5,3,4, 
3,3,4,6,7,6,6,7, 
6000 
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PHc.5 KapTHHKy THna 11 BH11KH 11 

/pHc.4/ FILTR 110~H<)>pyeT11 

c~~HM o6paaoM: 
A,C, 
.ll,B, 
M K 
KamAaR 113 A,C,,ll,B cooTeeT

CTBYeT OAHOH CTPOKe H3 /2/. 
nporpaMMa onpeAellHT n11o~aAb 
<)>Hryp TaK: 

SAc= :£ Bi ; Sos= :£ Bi 
f\ CAC B iCDB • 

06o6~eHHaR 61loK-cxeMa npo
rpaMMW npweeAeHa Ha pwc.5. 

nporpaMMa FILTR pa6oTaeT 
no TaKOMy npHH~Hny: 6epyTCR 
ABe nOclleAOBaTell bHble CTPOKH 
C Ce4eHHeM TpeKOB /eepXHRR 
H HHmHRR/ H HaKilaAWBa~TCR 
APYr Ha APYra. Ec1111 ce4eHHR 
HMe~T 06~y~ T04Ky, TO AllR 

AaHHOrO TpeKa C4HTa~TCR reo
MeTpH4eCKHe xapaKTepHCTHKH, 
ec11w ce4eHHR He coena11w, TO 
AllR eepXHeH CTPOKH TpeK 3a
KOH4eH, 11 ero MOmHo aanwcw
eaTb B BWXOAHOH MaCCHB, AllR 
HHmHeH CTpOKH HecoenaAeHHe 
O~Ha4aeT Ha4allO HOBOrO TpeKa. 

nporpaMMa FILTR HanHCaHa AllR MHHw-3BM THna 1131leKTPOHHKa-
1 00

11
, aaHwMaeT 600 s c11oe naMRTH. Paf'ioTa nporpaMMbl npoeepRilaCb 

B peallbHWX YCilOBHRX <)>yHK4HOHHpOBaHHR HHTep<)>eHca AllR TelleBH-
3HOHHOH KaMepw C MaTPH4eH 232x1~4 31leMeHTOB AllR 5 TpeK~B Ha 
CTPOKe. 

Ili1TEPATYPA 

1. 6epe3HH B.~. 11 AP· TelleBH3HOHHaR KaMepa Ha MaTPH4e npH6o
p'oe c aapRAOeoA CBR3b~. 11TexHHKa KHHO 11 TelleBHAeHHR 11 , M., 
1977' tr6. 

2. Ma11aR 31leKTPOHHaR BW4HC11HTellbHaR MawwHa 10~1-TPA/i. Cnpa
B04HHK. KFKI-72-7322, 6yAanewT, 1972. 
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PyKonwcb nocTynw11a e H3AaTellbCKHH OTAell 
19 MapTa 1980 roAa. 

\ 

HeT JIM rrpo6eJIOB B Barneii 6M6JIMOTei<e? 
8bl MOJKeTe flOJIY'IIITb no flO'ITe nepel!IICJieHHble HIIJKe KHI!l'll, 

ecJIH on11 ue fibiJIII 3aKa3aHbl panee. 

P1,2·7642 

,IU,2·8405 

P1,2·8529 

,A6·8846 

,A13·9164 

,A1,2·9224 

,A13·9287 

,A7·9~34 

,A2·9788 

.A-9920 

,A9·10500 

,Al-10533 

,A13·11182 

,AlO,ll-11264 

,A17·11490 

TPYAW MeliCAyHapoAHol uuconw WOJIO• 
AWX y'leawx DO WH3BJCe awcoxax 3Hep· 
ral. rowem., 1973. 

TpyAW IV MeliCAyaapoAHoro cawDo3ay· 
wa DO WB3HJCe awcoJCRX 3Hepral a 3Jie • 
wearapawx 'IBCTHJI. Bapaa, 1974. 

TpyAW MeliCAYHBPOAHOI Wxonw•cewa• 
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