MUKPOITPOIIECCOPHBIE YCTPOMCTBA 1 CHCTEMBI

K. m.un H U CHHEI'VE

YMHOXUWTEJIB/AEJIUTEJID

Pazpabotka onepanuoHHBIX ycTpoicTB (OY) ¢ coB-
MCUICHHBIMU (1)yHKIII/I$[MI/I SABJIACTCS OJHUM M3 aKTyaJllb-
HBIX HAIPaBJICHUI IPU CHHTE3¢ IH(POBOIT armapaTypel.
IIpu 3TOM 0COOBIHM HHTEPEC IPEACTABIISAET CITyUaid, Koraa
osicTponeiictBue OY ¢ HECKONBKUMHU COBMEIIEHHBIMA
(DYHKIMSAMH BBIIIE CYMMapHOTO OBICTPOACHCTBHSI OT-
JIEIIbHO B3SITBIX QITOPUTMHYECKUX YCTPOUCTB, KaKa0€
13 KOTOPBIX BBITOJHSIET TONBKO OHY U3 3TUX (DyHKIIHI.
OTO AOCTHXKUMO IIPU HEKOTOPOM YBEIMUYEHHH armapar-
HOM CJIOKHOCTH YCTPOICTBA C COBMCIICHHBIMU (DYyHK-
LUSIMH.

B Hacrosimeii pabote npearaeTcs ycTpoicTBO yM-
HOXXCHUS/ICICHUSI C TIOBBIIIICHHBIM OBICTPOJICHCTBHEM,
KOTOPOE JIOCTUTACTCS 3a CUET COBMEIICHUS ABYX OIepa-
1M HA OJTHOM CTYTICHH.

M3BeCTHO yCTPOMCTBO C anmapaTHbIM COBMEIIEHHEM
Ha OJTHOW CTPYKTYypE OIlepariiii yMHOKEHUS, JICICHHUSI,
U3BJICUCHHS KBAIPATHOTO KOPHSI, a TAKXKE MPOLEAYP ac-
COIIMAaTUBHOTO ITOWCKA B IBYX BapHaHTax — 0e3 pasje-
JICHUsl yCTPOUCTBA HAa OAHOPA3PSAHBIE IUCHKU U C pas-
nenenneM [ 1, c. §6—100], mpu 3TOM yKa3aHHBIE OTIepa-
IIIY BBIMOJIHSIOTCS [TOCIEA0BATEIbHO OHA 32 APYTOil.

Ha puc. 1 npencraBnena cTpykTypHas cxema i-if cTy-
MIEHU KOHBEHEPHOTO yCTPOICTBA JIC/ICHUS, TPEIOKEH-
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Puc. 1. CtpykrypHas cxema i-ii CTyIeHH KOHBElepHOro
YCTPOHCTBA JIE€IEHUS

VYkpauna, Ogecckuil HallMOHAJIbHBINA MOMUTEXHUYECKUN YHUBEPCUTET

JlaTa OCTYIUIEHUS B pEIAKILIUIO
08.04 2009 1.

OrmmnoneHt 0. m. n. B. C. CHTHUKOB
(OHITY, r. Onecca)

C IIOBBIIIEHHBIM BBICTPOJEMCTBUEM

Has B [1]. Bcero HeoOXomuMo 7 cTyreHel KoHBelepa,
KaXK7asi COACPKUT TpHU peructpa Pr, n-paspsannsiii cym-
marop 2 u tpurrep T. CABUT Ha OUH pa3psiz 3HAYCHHIA
P, 3a51aeTCsl COOTBETCTBYIOIMM MOHTA)KOM MEMXKCOEIH-
HeHnil. Mynsrumiekcop MX paspemaer npoxoxIeHue
MTOTOKA JIAaHHBIX OT OJIHOM CTYTIEHN KOHBeWepa K APyrou
Yyepes CyMMaTop WM MUHYS €ro B 3aBUCUMOCTH OT 3Ha-
YEHMsI 3HAKOBOT'O pa3psia CyMMaTopa.

CxeMa (pyHKIIMOHHPYET CIEeIYIONM 00pa3oM.

[Tycte nemumoe P; u nemutents C; — HEIbIe MOJI0KHU-
TenbHble yncia. Ecin C>P,, To B OCIENYIONIYIO CTy-
TeHb P, niepenaetcs Oe3 N3MEHEHNs, a B 04EPETHON, (i+1)-1,
paspsizt yactHoro R, 3anocutcs «0». Ecimu C<P, 10 B
MOCIIENYIOIIYI0 CTYIIEHb KOHBelepa nepeaaercss HoBoe
snauenue P, ,=(P~C)), a pa3psaiy 4acTHOTO NMPHCBAH-
BaeTcs 3HadeHue «1». Jlanee P, ciBUTaeTCs HA OJIMH pas3-
PSA BIIEBO OTHOCHUTENBHO IpeKHero 3HayeHus. Ha Ho-
BOH CTyIeHU KOHBelepa orepaius nosropsercs. B no-
TIOJTHUTEILHOM KOJIE POU3BOAUTCS BhruuTanus (P—~C)).

JlaHHOE YCTPOWCTBO BBITIONHSIET TOJBKO OMEPAIHIO
nenenus yucna P Ha yucino C. 1iist Toro, 9ToOBI BBIO-
HUTB onepatuio F=((xA4)x(£B))/(+C), HeodXxonumo npe-
BAPUTENILHO 3arOTOBUTH PE3YJbTAaT NMPOU3BEIECHUS
P=(£A)X(£B), u 3aTeM NoJaTh €r0 HA JJAHHOE YCTPOU-
CTBO JICJICHHUS, YTO YBEIIMUUBAET BPEMSI BBIIIOJTHEHHS OTIe-
pauuu F.

[TokakxeM 3T0 Ha MpUMepe.

[TycTb 3a1aHbl Lenble ynciia

A=(+15),; B=(=15),4; C=(+12),,.
TpeOyeTcst BBITIOIHUTB OTIEPAITHIO
F=((+15),,X(~15),)/(+12),.

Ha yctpoiicTBe yMHOKEHUS BBIYUCISAETCA IPOU3BE-
nenue P=AXB=(+15),,%(~15),,=(-225),,- Bpems dop-
MHPOBAHHUS NPOM3BEACHHS PaBHO T . 3aTeM 4ucio
P=(-225),, mogaercs Ha yCTPOUCTBO JICNEHUs, T/IE OCY-
IIECTBJIAETCSA €10 Jeienue Ha ynucno C=(+12),,. Jene-
HUE BBITIOJIHACTCS B PEKUME PAOOTHI C YCIOBHO-(DUKCH-
poBaHHO 3amsAToil [2, c. 47—51]. [Ipu aToM pazpsinHas
CeTKa B pacCMaTPUBAEMOM IPUMEPE COACPIKUT n=16 paz-
psinoB (Oe3 3HaKa), Iie YCIOBHOE MOJIOKEHUE 3aMSTOM
orpenensieTcs 3HaYeHueM k=n/2=8.

UYtoObI BBITIOIHUTH JIeiIeHue, uncia P u C npeacras-
JISIFOTCSL B IBOMYHOM TIPSIMOM KOJIE:

P=(-225),,=(111100001),"; C=(+12),,=(01100),".
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MHUKPOITPOIIECCOPHBIE YCTPOMCTBA U CHCTEMBI

DOpMHPOBAHUE KOJOB YHCET Copeprxanue onepamun ngiggzrlo
10000000011100001
00000110000000000
OmpesienieHre KoJa 3HaKa 9aCTHOTO. 3HaK YacTHOTO COBITANAET CO 3HAKOM
nenumoro P. B ycTpoiicTBe meneHust Oyaer 00padaTeiBaThCst MOAYJIb |P).
00000000011100001 IlepBast crynens. Boruranwe (|[P|-C) B IOMONHUTENBRHOM KOfe. Tak Kak
+ |PI<C, B mocnenymomyio cTymens KoHBeifepa ¢ MOMOIIBI0 MYJIBTHILIEKCOPa
}}}}}8}88???8888? MX |P| nepenaercst 6e3 usmenenus. COOTBETCTBYIOIIEMY Paspsily YaCTHOTO ( 0 )
npucBanBaercs 3HadeHue «0». 3HaueHwe |P| cIBUTAeTCs Ha ONHH Pa3psii 3HaK
= 00000000011100001 BJIEBO OTHOCHTEJIBHO TPEXHEro 3Hauenus (Py).
00000000111000010
00000000111000010 Bropas crynenb. Berauranue (P,—C): P\<C u B HOCIECAYIOILYIO CTyNEHb P
+ nepenaercs Oe3 m3MeHeHns. COOTBETCTBYIOLIEMY paspsily YacTHOTO MPH- 0
11111010000000000 cBamBaeTcs 3HayeHne «0». 3HaueHHe P; CABHraeTcst Ha OTHUH Pa3psid BICBO (cTaprmii
11111010111000010 (P). P
« 00000000111000010 paspa)
00000001110000100
00000001110000100 Tpetbs crynens. Boruuranue (P,—C): P,<C u 3Hauenue P, nepenaercs 0e3
+ n3MeneHus. COOTBETCTBYIONIEMY Paspsy YaCTHOrO MPUCBAMBAETCS 3HAYE-
11111010000000000 Hue «0». 3HaueHue P, CIBUracTCs Ha OJUH pas3psi BieBo (Ps). 0
11111011110000100
~ 00000001110000100
00000011100001000
00000011100001000 Yerpepras crynenb. Beuuranue (P3—C): P;<C u 3Hauenue P; nepenaercs
+ 0e3 m3meHeHus. COOTBETCTBYIONIEMY pPaspsilly 9acTHOTO IMPHUCBAUBAETCS
11111010000000000 3HadyeHue «0». 3HaueHue P; CIBUTACTCS HA OJUH Pas3psi BIEBO (Py). 0
11111101100001000
~ 00000011100001000
00000111000010000
00000111000010000 IIstas crynens. Boruuranue (Py—C): P4>C 1 B TOCIEAYIONYIO CTYIIEHD Ie-
+ penaetcs HoBoe 3HaueHue Ps=(P,—C). CoOTBETCTBYIOLIEMY pa3psaLy 4acTHO-
11111010000000000 ro TpucBanBaeTcs 3HaueHue «1». 3HaueHue Ps CABHraeTCs Ha OTUH Pa3psi 1
~ 00000001000010000 BIeBO (Pg).
00000010000100000
00000010000100000 Ilectas crynens. Beruutanue (Pg—C): Pe<C u 3HaueHue Py nepenaercs 6e3
+ n3meneHns. COOTBETCTBYIONIEMY Pa3psiy YaCTHOTO MPHCBAMBACTCS 3HAMYE-
11111010000000000 Hue «0». 3HaueHue Py CIBUraeTCs Ha ONUH pas3psii Bieso (P-). 0
11111100000100000
~ 00000010000100000
00000100001000000
00000100001000000 Cenbmas crynenb. Borauranue (P,—C): P,<C u 3nauenue P; nepenaercs 6e3
+ n3MeHeHns. COOTBETCTBYIOIIEMY Pa3psIy YaCTHOTO MPHCBAMBAETCS 3HAYE-
11111010000000000 Hue «0». 3HaueHne P, coIBUraeTcs Ha ONUH paspsiz BieBo (Pg). 0
11111110001000000
~ 00000100001000000
00001000010000000
00001000010000000 Bocemas crynenb. Beruranue (Ps—C): Pg>C ¥ B HOCIEYIONYIO CTYIIEHb
+ nepenaeTcss HoBoe 3HaueHHe Po=(Pg—C). COOTBETCTBYIOIIEMY pa3psay Ya-
11111010000000000 CTHOTO NPHCBaMBaeTCsl 3HaueHHe «l». 3HaueHwe Py CIBHraeTcsi Ha OIUH 1
— 00000010010000000 | passan mrero (Pyo).
00000100100000000
00000100100000000 HessTas cTynensb. Beruutanue (Pg—C): P;o<C u 3HaueHue P)) nepenaercs
+ 6e3 m3meHeHns. COOTBETCTBYIOLIEMY pa3spsily YacTHOTO MPHUCBAUBACTCS
11111010000000000 sHagenue «0. 0
11111110100000000
00000100100000000

Ha BpIxomax ycrpoiictBa neneHust cOpMHPOBAINCH: YaCTHOE B JBOMYHOM
npsimoM koze R=(000010010),"=(18);y u OCTaTOK OT JENEHHUS B JBOMIHOM
npsimom koze O=(000001001),"=(9),o. HacTHOMY IPHCBAMBAETCS 3HAK «—»:
R=(—18)1¢; ocTaTKy mprcBauBaeTcs 3HaK «+t»: O=(+9),.

TexHonmorus u KOHCTPYHpPOBAaHHUE B YTIEKTPOHHOH anmapaTtype, 2009, Ne 3

17



MUKPOITPOIIECCOPHBIE YCTPOMCTBA 1 CHCTEMBI
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Jlenenue BeImomHsAETCS 32 9 TAKTOB HA JIEBATH CTYTIE-
HSIX KOHBEHEPHOI'O yCTPONCTBA JEJIEHH, KaK TO I10Ka-
3aHO B Ta0JIHIIe.

Takum 00pazom, B pacCMaTpHBaeMOM cllydae Bpe-
M BBITIOJIHCHUA onepaupm yMHO)KeHI/IH U NCJIICHUA paBHO

T\=T,+9T,, (1)

riae T, — BpeMs cpabaThIBaHUs CyMMAaTopa 2.

,Z[J'Iﬂ COBMCUICHHUA onepauﬂﬁ YMHOKCHUA U ICJICHUA
B OJIHOM YCTPOWCTBE UCIIOJIE3yEeM OJHH U3 AITOPUTMOB
YMHOXKCHHSI B JIOTIOJIHUTENBHBIX KojiaX. OH 6azupyercs
Ha MMPEACTaBICHUU JOIIOJIHUTCIIBbHOI'O KOAa KaK O3 M-
OHHOTO YHUCJIA C TOJIOKUTEIBHBIM BECOM BCEX €ro KO-
3G PUITMEHTOB, KPOME 3HAKOBOTO pa3psjia, NMEIOIIETO
OTpHIIATENTBHBII BecoBOH Ko durment [3, ¢. 199—206].
CJemoBateNnbHO, TOMOIHUTENBHBINA KOJT YUCIIa UMEET BH]T

N _ n-2 .
Ay =-8,,2" Lt iZo a2 (2)

BapnanTt BBeieHHS B MapajuieorpaMM JaCTHYHBIX
MPOU3BEIEHHH IOTIONHUTEIBHBIX ONTOB citaraemMoro C B
JOTOJHUTEIBHOM KOJAE MJISl peaau3aluy onepanuu
F'=(2A)x(+B)+C npu pa3paIHOCTH COMHOXHUTENEH B
JIOTIOTHUTENLHOM Kojie (2), paBHOM TSITH, BKJIIOYAst 3HA-
KOBBIN paspsi, IpeAcTaBicH Ha puc. 2 [4]. Ha pucynke
6utel cnaraemoro C 0003HaueHbI «*». JlaHHBIN napa-
JenorpaMm 00pabaThIBaeTCS MHOTOPA3PSTHBIMUA MHOTO-
oTnepaHIHBIME cyMMaTopamu. [IpuBenem npumep.

[Tycts 3amanbl nenble unucna: A=(+15), ;s B=(—15),,;
C=(~15),(

TpebyeTcst BRITIOTHUTE OTICPAIIHIO

F'=(+15),,X(~15),;+(=15),-

HpeI[CTaBJ'ISICM A, BuCs JABOWMYHOM AOOIIOJIHHUTCIIb-
HOM KO/IC:

A=(+15),,=(01111),"=(01111),7°" (4ucno paspsnos
m=5);

B=(~15),,=(11111),"™=(10001),"" (4ucnao paspsnos
n=5);

C=(=15),,=(1111110001),"" (uncmno paspsmos /=10).

Puc. 2. Bapuanr BBeneHus OutoB ciaraemoro C

20 2% 27 28 25 o4 23 2 ol 0

—_ O = -
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S O O O
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1 1 0 0 0 1 1 1 1 1

Puc. 3. Cxema nepemnosxenus uucen A=(+15),, u B=(-15),,

CxeMa rmepeMHOKEHHS 33JaHHbBIX uncen 4 u B B co-
OTBETCTBUHU C (2) U puc. 2 TIOKa3aHa Ha puc. 3. 31ech B
cronbue ¢ Becom 2° hopMHUpyeTCs 3HAK IPOU3BEICHHUS.

B pesynbrare noixydeno

P=AxB=(1100011111),%°"=(1011100001),"=(~225),,
B cooTBercTBUM ¢ puc. 2,
F'=P+C=(-225),,+(~15),,~(1100011111) "+
+(1111110001),%"=(1100010000),2"=
=(1011110000),"P=(~240), .

Ha puc. 4 npuBeneHa CTpyKTypHas cxeMa yCTpoii-
CTBa YMHOKCHUS/ICIICHUS TTOBBIIICHHOTO OBICTPOICH-
CTBUS, peanusyromero onepanuto F=((£4)X(£B))/(+C)
anmapaTHbIM crioco0oM. CpaBHUM BpEMEHHBIC XapaKTe-
PHCTHKH MPEIIOKEHHOTO YCTPOMCTBA YMHOKEHUsI/ TIejTe-
HUS ¥ K3BECTHOTO YCTPONCTBA JICICHUSI, PACCMOTPEHHO-
ro Bhie (puc. 1).

3aaua Ta xKe:

A=(+15),; B=(-15),; C=(+12),,.

18
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Puc. 4. CtpykTypHasi cxemMa ycTpoiicTBa YMHOKeHUs/1eJIeHUS

915 ol4 13 12 o1l 510 29 98 27 26 95 94 23 20
0 1
X
0 1
0 1
1 1
1 1 1 1
1 1 1 1 1
0 0 0 0
1 0 0 0 0 0
0
0 0 0 0 0 0 0 0 1 1 1 0 0
1 1 1 1 0 1 0 0 0 0 0 0 0 0
1 1 1 1 0 1 0 0 1 1 1 0 0

Puc. 5. Cxema nepeMHO:keHUsI B 0.10Ke 2 yCTPOIiCTBA YMHOXKEHUsI/1e1eHUs
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MUKPOITPOIIECCOPHBIE YCTPOMCTBA 1 CHCTEMBI

TpebyeTcst BHITOTHUTD OTICPALIHIO
F=((+15),0%(=15),)/(+12) (.

B 6yokax 1 u 2 mpeioxkeHHOTO YCTPOMCTBA, B CO-
OTBETCTBUH C PHUC. 2, BBITIOTHSICTCS OTICPAIIUS

G=(+A)X(+B)~(+C)=(+15), x(+15),,~(+12),,=
=(01111),°"x (01111),°"+(11111010000000000),"" =
=(11111010011100001),"",

YTO MOKa3aHO Ha pHcC. S. 3mech 3HAK MPOU3BEACHUS,
chopMHUpOBaHHBII B cTONOLE ¢ BecoM 2°, 3amuchIBaeT-
cs1 B paspapl ¢ Becom 210216, Tlannwiit mapannesor-
paMm 06pabaThIBaETCsi MHOTOPa3psIHBIMA MHOTOOIIEpaH-
JHBIMH CyMMAaTOpaMH, IOITOMY ONE€palii YMHOKEHHS
U CYMMHPOBAHHS B OJIOKE BBIMIOIHSIIOTCS OJTHOBPEMEH-
HO. biiok / aHanoruueH 610Ky 2, 32 HCKITFOYEHUEM TOTO,
yT0 3HadeHue C B OJOKe / BCerja paBHO HYIIO.

CaBur Ha OIUH pa3ps/] IPOMEKYTOUHBIX 3HAYCHUH B
YCTPONCTBE YMHOKEHUSY/ ICTICHUSI 33/1a€TCSI COOTBETCTBY-
IOIIAM MOHTaKOM MEKCOCTIHEHHH.

Kak u B ycTpoiicTBe AeneHns, pacCCMOTPEHHOM BBIIIIE,
orepanus AeJICHHS 3/I€Ch BBITIOIHACTCS aHAJIOTMYHO Ha

JieBsaTy cryneHsx. OnHako Ha MepBOil CTYNIEHH TaHHOTO
ycTpoiictBa B 610Kax / U 2 OJHOBPEMEHHO MPOU3BO-
nutcst ymHoxkenue (LIP[=A4%B) u Beranrtanue (LIPL-C)
uncen 3a Bpemst T .

TaxuMm o06pa3oM, BpeMs: cpabaThIBaHUS MPEIIOKEH-
HOT'O yCTPOICTBA COCTABIISET

T,=T, 48T, 3)

T. €. OHO OBICTpEe U3BECTHOIO YCTPOMCTBA JeNieHHs Ha
Bpemsi 7,. Kpome TOro, B MPEIIOKEHHOM YCTPOUCTBE
YMHOKCHUSI/ ISNICHAS] OTCYTCTBYIOT OTICPAIINH ITEPECHLI-
KH YHCEJI, YTO TAK)KE MOBHIIIACT €r0 OBICTPOCHCTBHE.

HCIIOJIbB30OBAHHBIE UICTOYHHKHN

1. Bemmenuyk U. M., Yepkaccknii H. B. Anroputmudeckue one-
pannoHHbIe ycTpoiicTBa u cynepOBM.— Kues: Taxnuka, 1990.

2. Conosbes I. H. Apudmernueckue ycrpoiictea 9BM.— M.:
Oneprus, 1978.

3. Yrpromos E. I1. IIpoexkrupoBanue 311eMeHTOB U y310B DBM.—
M.: Beicir. mik., 1987.

4. Cunery6 H. 1. Cunte3 ycTpoHCTB yMHOMKEHUS/CyMMHPOBAHHS
/I Marepiamun MHIIK «Po3BuTok HaykoBHX HOCITimKeHB «2005m».—
2005.— T. 8.— Iloxrasa: «Iuteplpadira», 2005.— C. 76—80.

HOBBIE KHUT'U

ConepiKaHue:

HOBBIE KHUTHU

HHUIO HHCl)OpMaLU/ll/l M3 XaOTHYECKHX CHUTHAJJOB».

BO3/ICHCTBHUSI».

MpoOCTpaHCTBe APOOHONH pasMepHOCTH.

YECKHUX ;'1p06H0-CTeHeHHbIX CIIEKTPOB».

FHﬂpOIlPIHaMH‘leCKOﬁ Cl)J'[yKTya HHUHU>».

MOJX0JI>.

/Cl).nyKTyauuu M WYMbl B CJOXKHbIX CHCTEMAX XXWBOW W HexuBoi npupoabl / TMox pen. P. M.\
lOabmeTbeBa, A. B. Mokmiuna, C. A. 1émuna, M. X. CanaxoBa.— Kasanb: U31-Bo MuHucrep-
cTBa oOpa3oBaHus U Hayku PT, PenakuuoHHo-uzgatenbckuii ueHtp «Llkoaa», 2008.— 456 c.

Knura nmpencrapiasier co60ii cOOPHHK OPUIMHAJMbHBIX paGOT H3BECTHBIX POCCHHUCKHX CHEIHAJUCTOB, TO-
CBSILIIEHHBIX MpoGJaeMaM H3yuyeHHsl KakK (yHIaMeHTaJbHOH poiu (IYKTyaluid W IIYMOB B MOBEIEHHUH
CJIOJKHBIX CHCTEM KMBOM M HEXKHBOH MPHUPOAbI, TAK U BO3MOXKHBIM MPUIOKEHUSIM B (PU3HOJIOTHH, MEH-
LHHe, HeHpopU3HOIOTHH, pagnopHU3nKe U (PYHKIIMOHAJBHONW 3JEKTPOHHUKE, CeHCMOJOrHH, acTpoHU3nKe
M APYrux 00/acTsiX COBpeMEHHOro ectecTBO3HaHusA. [1o cBoeil CTpyKType U aKTyasbHOCTH MpoOieMaTH-
KW KHUTA MpPeACTaBAseT KOJANEKTHBHYI0O MOHOrpaduio, HaMMCAHHYI0 BeyLIHMH ClelHaJucTaMi B J1aH-
HO# oOmactu. OHa mpenHa3HaueHa JAJsl MHPOKOrO0 Kpyra CHellHaJucToB no GpyHIaMeHTadbHbIM U MPH-
K/JIaIHbIM BOMPOCAM HCCAENOBAHUS (DAYKTyallUd W HIYMOB M HMX BO3MOMKHBIM MPHJIOXKEHHSIM B 0OJb-
ILIOM Kpyre sIBJI€HHH COBPEMEHHOH (DU3MKH M ecTeCTBO3HAHHUs. KHHMra comepsKUT pe3y/abTaTbl MOCAEIHUX
MCCae/I0BaHui, a Takxke paboThl 0030pHOr0 xapakrtepa. OnHa W3 OCHOBHBIX LeJlell JAHHOTO H31aHUSA
COCTOMUT B MPHUBJEUEHUH CTYJEHTOB, aCUPAHTOB H MOJIOJAbIX YUEHBIX K yBJE€KATEIbHOMY HarmpaBaAeHHIO
HCC/IEI0BATEIbCKON esITeIbHOCTH B HOBOH MHTEHCHBHO pasdBUBatollefics 001acTH (QU3HKH.

1. B. B. Yuaiikun «Bcenennas kak ¢pakranbHas Nblab: QIYKTyalHH W KOPPesIHu».

2. B. C. Aunwenko, T. E. Banusacosa, I'. E. CtpenkoBa «Bausinue myma Ha XaoTHUeCKHe CHCTEMbI».

3. P. M. [IOabmetnes, 1. Xaurru «MexaHuambl pOpMHUPOBAHHS TOJTOBPEMEHHBIX KOPPENSIUA B CJIOKHbBIX
CHCTeMax 3a CUeT CTATHUCTHUECKHX 3P (DEeKTOB NaMsTH>.

4. C. ®. Tumawen «PaUKKep-IyMOBasi CHEKTPOCKONUSI Kak OOLLMH (HEHOMEHOJOrHUYECKUI MOAX0H K HM3BJeue-

5. P. P. Hurmaryanun «Yro takoe KYM’a (KosnuecTBeHHAsi YHHBEpCAJbHAsi METKa) H C UEM €e eJsiT»?

6. B. B. Posanos, O. B. Pyneunko, H. H. CbeicoeB «CyoxHble 3aaul HeJMHEHHOH aKyCTHKH U FeMOJAMHAMHUKHY.
7. A. B. Mokuun «[Iporecchl CTpyKTYpHOTO yMOPSIAOUEHHS] B METAJIHUYECKHX CTEKJaX: BJAHSHHE CIBHTOBOTO
8. A. A. IloranoB «®pakra/nbHble METOLbl HCCAeNOBAHUS (DIYKTyalHid CHTHAJOB M JHHAMHUECKHX CHCTEM B
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