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1. BBEAEHUE

Hnst pa3BUTHS PaguO3JIEKTPOHUKN HA CEro-
HSIIITHUI IeHb TPeOYIOTCSI HOBbIE HAyIHBIC W IIpaK-
TUYECKWE pEelIeHUs B 00JaCTU YCOBEPIIEHCTBOBA-
HUS 2JIEMEHTHOM 0a3bl, B YaCTHOCTH IS CHUZKEHUS
BpEMEHU M TPYAOEMKOCTU pa3padOTKM aHAJIOIo-
BbIX ycTpoiicTB. LludpoBas paanosaneKTpoHHKaA
3a MOCJIEAHNE NEeCSTUISCTUS IIPaKTUIECKH ITOJTHO-
CThIO BBHITECHWJIA aHAJOTOBYIO, pa3BUTEE HOBBHIX
HAy4YHBIX U MTPAKTUUYECKUX PEIIeHUN B 9TOI oba-
CTH DJIEKTPOHUKM SIBJISETCS aKTyaJlbHOI 3amadeit.
OcHoOBHasl unes AaHHOI pPabOTHl 3aKOYyaeTcs
B MOJECPHU3ALIUU CYIIECTBYIOIIEH 3JIEMEHTHOM
0a3bl (pe3UCTOPhI, KOHAEHCATOPHI, THAYKTUBHOCTH,
JUOABI, TPAH3UCTOPHI U T. 1.). {J1s1 3TOTO HEeoOXOAMMA
3aMeHa HEKOTOPBIX 3JIEMEHTOB, KOTOPbIE MOXHO
OyIeT MCIOJb30BaTh IS peaqu3aliu 3JEKTPOH-
HBIX cxeM U y3JioB. Ilpennaraercss MCIoJib30BaTh
3JIEMEHTHYIO 0a3y, KOTopasi COCTOUT U3 MSTU 3BE-
HBEB TEOpUM aBTOMaTM4ecKoro yrpapieHus (TAY)
U BKJIIOUaeT B cebs1 nuddepeHIUpyomme U MHTe-
TPUPYIOUINE 3BEHbS, MPOMOPIUMOHAIBLHOE 3BEHO,
3BEHO CJIOXKEHUS WJIM YMHOXEHUS U 3BEHO MYJIBTH -
TUIEKCUPOBAHMS (COCTUHEHUS U Pa3beNUHEHUST).
HaHHasi Teopusi CO31aeT BO3MOXHOCTD JIJIsI peain3a-
LIUM TIEPeTIPOrpaMMHUPYEMBbIX aHAJIOTOBBIX MUKPO-
cxeM (ITAMC) m MaTpUYHBIX aHAJOTOBBIX OOJIb-

71

IIMX MHTerpajabHbIX cxeM. B Poccuu uccnenoBaHue
B 9TOM HarpaBJIEeHUM MPeKpaTUIoCh B Havajae 90-x
rofoB, U MPOBECTU MPaKTUUYECKUE KUCCIeIOBAHUS
B 3TOM HamnpaBJICHUU MPAKTUYECKU HEBO3MOXHO.
Opnnxaxo B CIIA psin Begylux KOMITAaHUI BEIeT pa3-
paboOTKM B TOM HallpaBJI€HUU U BBIMYCKAET aHa-
JIOTOBbIC MHTETPaJIbHbIE MUKPOCXEMbI, KOTOPBIC
MO0 MPUHLUNY PabOThl CXOXM C OT€UYECTBEHHBIMU
aneMeHTamMu. K npumepy, mporpaMMupyeMble aHa-
JIOTOBbIE MHTErpajibHble MUKPOCXEMbI BBIITYCKAET
kommaHus Fast Analog Solution, rie Kaxnas siueiika
COCTOUT U3 OIEPALMOHHOIO YCUJIMTES U Comiacy-
IOLIMX 1IeTIeil 0OpaTHOM CBSI3U.

It cuHTe3a aHAJOrOBBIX YCTPOUCTB OBLIMU
OPUHSTHI METOMbI, KOTOPBIE MO3BOJISIIOT MPU Tep-
BOHAYaJIbHBIX 3aJaHHBIX IMapaMeTpax CUCTEMBI,
XapakKTepUCTUKaX BO3MEUCTBUI, OrpaHUYEHUIX
M B3aMMOCBSI3SIX OIPENeNuTh CTPYKTYPHYIO CXeMy
M MaTeMaTUYECKYyl0 MOAE]Ib B BHUIE IEpemaToy-
HOM XapakTepUCTUKM, IO KOTOPOU B JajbHEHIIEM
MOXHO OyAeT onpenaeauTh (PyHKIIMOHAIbHO-CTPYK-
TYPHYIO CXeMY U OCHOBHBIE ITapaMeTpbl pa3padaTbi-
BaeMoro yctpoiictBa. Takum oOpa3om, 3aga4ya CUH-
Te3a YCTPOMCTBA paslesieHa Ha 3a1ady MOoJy4eHUs
nepeaaToyHoM GyHKIMUM MO 3aJaHHBIM NTapaMeTpaM
M 3a1ady CUHTe3a (PYHKIIMOHAJIbHO-CTPYKTYPHOMI
CXeMBI T10 nepeaaToyHoi pyHkuuu [1, 2].
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ITo pe3ynpratam aHanm3a JIUTePaTYPHBIX UCTOY-
HUKOB [1—3] ObLJIO cAenaHo 3aKJIIOYEHUE O TOM, UTO
IUIS1 peajin3allii HOBOI METOAMKU IPOEKTUPOBAHUS
HEoOXOoOMM MaTeMaTHMYEeCKUil almapaT Ha OCHOBE
NpUMeHEeHUs cucteM nuddepeHINalIbHbIX ypaBHe-
HUI, KOTOpbIe OyIYT ONMMCHIBAaTh Oa30BbIC aHAIOTO-
BBIE YCTPOIMCTBA. DTO ITO3BOJIUT BEIACIUTL HanboIee
4acTo BCTpevaluecss MaTeMaTu4eckue QYHKIIUU
U paccMaTPUBATh UX B KAYECTBE JIEMEHTAaPHBIX 3Be-
HbBEB [1, 3, 4].

2. MATEPUAJIBI U METO/1bl

B cBsI3au ¢ HEZOCTYNMHOCTBIO TpeOyemoii 3e-
MEHTHOM 06a3bl masg npoektupoBaHus ITANC
OBLIO TIPEUIOKEHO PeaIM30BaTh 3TU UAEU Ha TPO-
TPaMMUPYEMOI JIOTUYECKON MHTETPAIILHOM CXEeMe
(ITJIMUC), rme cuHTEe3UpOBaHHBIE DIEKTPUIYSCKUE
cXeMbI OyIyT paboTaTh Ha HUMPOBOM IEMEHTHOM
0asze Mo aHaJOroBOMY MPOTOTUITY C BO3MOXHOCTBIO
MHOTI'OKPAaTHOTO OOHOBJIEHUS YIPaBJSIOLIEH MPpo-
rpaMMbl 151 9TO MUKpocxeMbl. Pabora nudpo-
BOT'O YCTPOICTBA 1O aHAJTOTOBOMY MTPOTOTHUITY IO -
pa3yMeBaeT UCIO0JIb30BaHUE YITPABJISIOLIETO KOJA, B
KOTOPOM MPOTpaMMHO OyIyT peaqiu30BaHbl aHa-
JIOTOBBIE YCTPOMCTBA M3 BJIEMEHTAPHBIX 3BEHBEB.
ITporpaMMHBIi1 KoM, KOTOPBIA peaqr30BaH Ha s13bl-
Kax nporpammupoBaHus Verilog win VHDL, npen-

Taomuna 1. Oniucanue 21eMeHTapHBIX 3BEHbEB

cTaBjIsieT co00il 9KBUBAJIEHTHYIO BJEKTPUUECKYIO
CXEMY U3 2JIEMEHTapHBIX 3BEHbEB VIS NaJIbHEMIIIEro
MepernporpaMMUpPOBAaHUS B IMaMSITh MUKPOCXEMBbI
IIJINC. Cxema maHHOTO TIpoliecca ITpencTaBlieHa
Ha puc. 1. Ilpu mpoBemeHUM YCIIEIIHBIX 3KCIIE-
pPUMEHTaIbHBIX UCCIeNOBAaHUI TaHHAs MeTOIMKa
MOXET MPUMEHSIThCS JUISI IPOEKTUPOBAHMS aHa-
JIOTOBBIX YCTPOMCTB, KOTOpble HEOOXOMUMBI s
COBPEMEHHBIX PaAUOTEXHUIECKUX CUCTEM.

DJeMeHTapHbIe 3B€HbSI MOTYT OBITh IIPEICTaB-
JIeHbl B Buae nud@epeHIaIbHOTO YpaBHEHUS,
nepeaaToyHoi pyHKUKENH UKW CTPYKTYPHOI MaTpU-
1eit [2, 5]. MatemaTuyecKkoe onrcaHue 3JIeMeHTap-
HBIX 3BeHbEB MPUBENEHO B Ta0J. 1.

HuddepeHunanbHble ypaBHEHUS B TEOPUU aBTO-
MaTndeckoro yrpasiieHns (TAY) mpuMeHsroTCs 118
COCTaBJICHUSI MepemaTOYHBbIX (PYHKIINI, KOTOPHIC
OOBIYHO MCITOJIB3YIOT [JIsSI OMMCAHUsI CUCTEM aBTO-
matudeckoro ymnpasieHus (CAY). Kpome Toro,
rnepenaToyHast GYHKIUS MOXET IPUMEHSITbCS IS
coCTaBlIeHUsT CTPYKTypHOI cxeMbl CAY. B 6onb-
IIMHCTBE CJIy4aeB Ha OCHOBE CTPYKTYPHOM MaTPUIIbI
ocyiecTBiasieTcs: cuHTe3 cxeM B CAY. Teopus cTpyk-
TYPHbBIX MaTpU1I U3JI0KeHa B padore [1].

B cBs3u ¢ Tem, uyTto mpemnaraeMasi METOAMKA
JIOBOJILHO 00bEMHAasl U HET BO3MOXHOCTH IOJIHO-
CTBIO IIPEJICTAaBUTh €€ B paMKax TaHHOM ITyOJIMKaIlUK,
paccMOTpUM IIpUMEpP COCTAaBIIEHUSI CTPYKTYPHOI

HuddepeHimanbHoe
3BEHO ypaBHEHHUe IlepenaTouHast pyHKIMS CTpyKTypHasl MaTpuiia

[MTpornopiyoHantbHOE (1) = ku(t) y(s) =W(s)=k M - M

u(s) k 1

dy (1) ,
Wnrerpupyioniee dt :ku(t), W(s):ﬁ uit):y l(t)
WK py = ku
du(1) :

Anddepennmpyroniee Y (I) =k dr W(s) = ks “ (t) - M

WIn y = kpu k !

BxonHoit aHa10TOBBII

AHaJIOTOBEIM CUTHAIT

CUrHas

MuxkpocxeMa
JIncC

nociie 06padboTKu

Puc. 1. Cxema nporecca ucnonb3zoBanus [N C mist peannzany pamuoTeXHUIeCKUX CUCTEM.
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Puc. 2. CtpykrypHas cxeMa U3 TTepeIaTOuHbIX (yHKIIVIA.

matpuubl. Ha puc. 2 npeacraBiena CAY B Buue
CTPYKTYPHOM CXeMbI, KOTOpasi COCTOUT U3 Iepea-
TOYHBIX GyHKUMA W), W,, Wi.

IIpencraBiaeHHas Ha pUCYHKE CTPYKTypHas cXeMa
CAY OyneT onuchIBaTbCS CUCTEMOI ypaBHEHU I

X, =W, (%, +x;),
x, =W,x,, (1)
x; =-Wx,.

C ucrnoysb30BaHMEM IIpaBUJI IIpeoOpa3oBaHUs
CTPYKTYPHBIX CXeM ITepeTnIlIeM OOIIYIO ITepeaaTod-
Hy!0 (PYHKIIMIO 3aMKHYTOTO KOHTYpa B CJIEAYIOIIEeM
BUJIE:

W W,
= @)
LW WL,

IepenaTouHyo GYHKLIMIO KAXKIO0TO 3BeHAa MOXKHO
MpencTaBUTh Kak oTHoieHue R(s)/Q0(s), rme R(s),
0(s) — nonuHOMBbI. OMyCTUB KPaTKOCTh OIeparopa
S U MCIOJIb3ysl TIpeobpa3oBanue Jlamaaca, MOXHO
3aIMcaTh BhIPaXXKEHUE B CSIYIOIIEM BUJIE:
o

e W W,
— R1R2 / Q1Q2 — R1R2Q3
1-i_R1R2R3 /Q]Q2Q3 R1R2R3 +Q1Q2Q3

Hanee Ha OCHOBE MOJYYEHHOTO BbIpaxkeHUs (3)
COCTaBJISIETCS CTPYKTYpHasi MaTpullia CUCTEMBI,
KOTOpas TpeacTapjieHa B Ta0. 2.

W(s)

x, =W (s)x,
(€)

Ta6mua 2. CTpyKTypHas MaTpuUlla

X X X3 Xo X X X3 Xo
1 W | W 0 R | R
=

W, 1 R, | O,
A R, | 0
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3. PESVJIBTATHI

H1s monTBep>KACHMS TEOPETUUSCKIX ITOJI0KESHUIA
M METOOUKU pa3pabOTKM aHAJIOTOBBLIX YCTPOMCTB
13 3JIeMEHTapHbIX 3BEHbEB ObLIa pa3paboTaHa oTia-
JouHas TiaTa. YCTpPOMCTBO MpENcTaBlsIeT cO0O0M
MeYaTHBIN Y3€]I, OCHOBHBIMU 3JIEMEHTaMU KOTOPOTO
SIBJISIOTCS aHaJoro-uudpoBoil IpeoOpa3oBaTelb
(AILIT), ITJINUC u uudpo-aHaIoOroBblii mpeodpa-
3oBarefib (LIAIT), a Tak:ke BCrioMoraTe/bHbIE 2JIeK-
TPOHHBIE KOMIIOHEHTHI. JIaHHBIN y3€1 MO3BOJISIET
MMUTUPOBATh pabOTy aHAJIOTOBOTO YCTPOMCTBA, YTO
SIBASETCS BaXXHBIM KPUTEpUEM I MOATBEPXKIE-
HHUSI pabOTOCIOCOOHOCTH HOBOII 3JI€MEHTHOM
0a3bl. J1Ist JOCTIKEHUSI IOCTABIICHHBIX PE3YJIETaTOB
obL1a BeiOpaHa Mukpocxema ITJIMC monenu Altera
EPM7064AE. ®ortorpadust BHEIITHETO BHIA IIedaT-
HOTO y3J1a IIpeJcTaBlieHa Ha puc. 3.

BxongHoil aHaloOroBbI CUTHall IOCTyMaeT
Ha ALIIT n mpeoOpa3syercs B 12-pa3psaaHblit mud-
poBOIt Kon, KOTopklii ganee moctymnaet Ha [TJIMC.

Puc. 3. MakeT neyaTHOro y3Ja Jijis IpOBeIeHUS Ucclie-
IOBaHMIA.

2025
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B IJINC npourcxoauT o6paboTKa JaHHBIX C YYETOM
yIpasJsolleii mporpaMMbl. 3aTeM CUTHa MOCTY-
naeT Ha LIAII, B KoTopoM IMpoucxonuT npeodpaso-
BaHME B aHAJIOTOBbIN curHaj. Beixon ycTpoiicTBa, K
IIPUMEPY, MOXET OBITh MONKIIIOUeH K U3MEPUTEIIh-
HBIM ITpubopam (ocuusiorpad, 4acCToToMep 1 T. 11.).

[Mpennaraemyio METOAMKY TTPOSKTUPOBAHUS JIJIsT
JIy4IlIero BOCHPUSITUSI MOXXHO paCCMOTPETh Ha MpH-
Mepe peaju3alliyd KaKoro-Ju0O aHaJorOBOTO
YCTpPOICTBA M3 BIIEMEHTAPHBIX 3BEHBEB 3JIEKTPO-
HUKU. 1151 9TOro paccMotpuM T-o0pa3Hblii GUIBTP
HUKHUX YacTOT, dJEKTpUYECcKasi cxemMa KOTOPOro
npeacTaBaeHa Ha puc. 4. Ha koHe4YHOM 3Tare CUH-
Te3a J0JDKHA OBITh MOJyYeHa MOJEb UCCIEAYEMOTO
(unapTpa mJisi BO3MOXHOCTHU peaju3alluy ee Ha
MaKeTHOM IJIaTe U MOIyIeHUS S9KCIIEpUMEHTATbHBIX
pe3yIbTaToB.

Beutn BBIOpaHEI ClleAyIOIINe ITapaMeTphl CXeMBI:
Ry = 1 xOm, L, = 500 mxIH, L, = 10 mxIH, L;=
= 500 mxIH, R,= 100 xOm, C, = 0.2 Mmx®D. [1peob-
pasyeMm cxeMy, 100aBUB UCTOYHUK TOKa [, 115 Jaib-
HEHIIeTro aHaanu3a-CUHTe3a U HaXOXIeHUS Tiepena-
TOYHOI (pyHKLIMHU (pucC. 5).

Hanee HEOOXOIMMO COCTAaBUTb MaTPUILy IPOBO-
JTUMOCTU 3TOM CXEMBbI, UCITOJIb3YsI METOJ, Y3JIOBBIX
MOTEHLIMAJIOB:

G, +1L1 —lLl 0
s s
—lL1 lL1+sCl+lL3 —sC,
s s
0 —sC, - L, +sC,
s
1
0 -—L, 0
s
-G, 0 —le
L s

ITockonbKy TTOTEHILIMAN Ha MSITOM y3je paBeH 0,
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Hcnonb3ys MaremaTrdeckue mpeoopa3oBaHusl,
rnepeinaeM oT MaTpulbl (5) K CUCTEME YpaBHEHU I

U, (Gu+ll,lj—lLlU2 =1,
S S

1

-U,-L+U, !
S

~UsC -U, - L, =0,
S
(6)

[ll,l+lL3+sClj
s s

—U,sC, +U, (1 L,+sC, ) =0,
N

-UzlL3+U4(1L3+GH)J=0.
S N

0 -G,
—1L3 0 (U] [ 1]
§ . U, 0
0 —-—1L, U, |=| 0 4)
| g u,| | o
GH +_L3 _GH U —1
s LYs1 L™+
-G, G, +G, +1L2
s T

U; = 0, cnenoBaTenbHO, BBIYEPKUBAIOTCS MMOCAEIHUI

crosbelr, IMOCAeIHsIsI CTPOKa U MOJIydaeTcs CIeayolias MaTpulia IPOBOAMMOCTH:

Gu+lLl _ll’l
s s
—lLl lL1+sC1+lL3
s s s
0 —sC,
0 =y
L s
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i mf\lﬁ 2 mfgﬁ_4
Le '
[ ; IE

Puc. 5. Monenb T-o0pa3Horo (puiabrpa HUXKHUX YacCTOT.

Ha cnenyronieM stane u3 cucrembl (6) Haiinem
BbIpaXEHU [UIA y3J10BbIX oTeHumanos U, U,, U, Uj:
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[TomydeHHast BBIIIIE CMCTEMa YpaBHEHUI COCTOUT
13 CYMMBI TIepeIaTOUYHbIX (PYHKIIMI, 3TO TTO3BOJISIET
BOCIIPOM3BECTU CTPYKTYPHYIO CXeMy (bMJIbTpa HUXK-
HMX 4acToT u3 3jaeMeHTOB TAY, KoTopast usobpa-
JKeHa Ha puc. 6.

[TonuHOMEI TIepemaTOYHBIX (YHKIHMUA CTPYK-
TYPHOI CXeMbI (PUIBTPA, pa3MEIICHHBIX B IIPSIMOY-
roJIbHUKAX, JOJKHBI OBITh TPpeoOpa30oBaHbl K CTaH-
JapTHOMY BUIY, IJISI 9TOTO HEOOXOIUMO MPUMEHUTH

METOL Pa3IOKEHNSA MHOTOYICHOB OO 3JIEMEHTAp-

HbIX 3BeHbeB [1, 2, 6]. [IpeacrtaBuTh BCIO MpPOILIE-
Iypy pa3aoXeHUsl He TIPeaCTaBIsIeTCS] BO3MOXHBIM,

(7

I+1L1U2
UI:—S1 ,
G +-L
s
1 1
v, - Ul;Ll . U,sC, U4;L
1L1+1L3+SC1 1L1+1L3+SC1 lLl-i-lL3+SC1
S S S S s S
U - U,sC,
3 1 ’
- L, +C,
U2*L3
U, = S .
—L,+Gn
s
W5 SC1
1+ 4 5¢
S S
W2 1 SCI
Wi “L+ G| Uy
Uy I Ui %L] ® U, Wals
Gu+lL1 lL1+llﬁ+sC1 1
A S —l{; U4
1 S
%Ll W4 ;IJ_§+GH
G, +1L, .
il L
W1.2 =
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W6 lLl +ll/3 + SCl
N N

Puc. 6. CtpykTypHas cxema (puiabTpa 13 rnepeaaTouyHbIX (DYHKIIUINA.
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Puc. 7. CtpykrypHO-NipUHIIUTIHATBHAS cXeMa (PUIBTpa HIDKHUX YacTOT.

0ojiee moApoOHOE omMcaHWe ObLIO MPUBEAECHO
B pabote [7]. ITocne mpoBeneHUsT 1eKOMITO3UIIUU
chopMupoBagach CTPYKTYpHO-NPUHIMUNNAIbHAS
cxema T-o0OpasHoro ¢pribTpa HIKHUX YaCTOT, KOTO-
past u3oopaxeHa Ha puc. 7.
CTpyKTYpHO-TIpUHLMIINAIbHAS CXeMa COCTOUT
13 Habopa BJIeMEHTApHbBIX 3BeHbEB, KOTOPbIE HEOO-
XOIMMO MPOrpaMMHO peaJiIn30BaTh ¢ IPUMEHEHUEM
sg3bIKa mporpammupoBanus Verilig mnm VHDL nna
JIaJIbHEHIIero mepenporpaMMIpOBaHNsSI B MUKPO-
cxemy IIJIMC m mpoBemeHUsS WCCIeTOBaAHUM
Ha MakeTHoit nate [8, 9]. Cxema sKcrnepuMeHTa
MpeacTaBjieHa Ha puC. 8, TJe MepCoHaIbHbII KOM-
neiotep (ITK), reHepaTop CUrHAJIOB U U3MEPUTENb
AUYX ObLIM TTOAKTIOUEHBI K MAKeTy MeYaTHOTO y3J1a.

Ha Bxon makeTa ¢ reHepaTopa IojaBajcsl aHa-
norosbiit curHain, B ITJIMC npoucxonuna ero oopa-
6oTka B mudponBoii. Jlaree curHaa rmpeodpa3oBbI-
BaJICs 0OpaTHO B aHAJIOTOBBII M MOCTYIIAJI Ha BXOHI
u3meputenss AUX. B pesyabraTte ObLia mojydyeHa
YacTOTHAasI XapaKTepucTUKa (QuiabTpa, KoTopas
npeacTaBieHa Ha puc. 9.

4. ObCYXKAEHHUA

CTOUT OTMETUTD, YTO B JAHHON METOIUKE IIPO-
eKTUPOBAHMS HCIIOJIB3YIOTCSI JIeMEHTApHBIC 3BE-
HbsI aHAJIOTOBOM 3JICKTPOHUKH, KOTOPHIE SIBJISIOTCS
npoTtoTunamu sneMeHToB TAY. OgHako B cujy Toro,
YTO B HACTOSIIIIEEe BpeMs IIPUMEHSATh HECTaHIaPTHYIO

A, B
K 0.5+
IIporpammaTop
0...15 0...12
Aum | fp | mamc | i LAIT
Bxon Boixon
I N3mepurenb
€HepaTop ! . L . e
ATX 100 1000 10000
T
Puc. 8. Cxema skcniepuMeHTa. Puc. 9. YactoTHas xapakTepucTuka GuibTpa.
MMPUBOPHI U TEXHUKA DKCITEPUMEHTA Ne 2 2025
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BJIEMEHTHYIO 0a3y Ha MPOM3BOACTBE HE MPENCTaB-
JISIETCS BO3MOXKHBIM, U1 TIOATBEPXKICHUS JTOCTO-
BEPHOCTH pe3yJbTaTOB Oblla BEIOpaHA MUKpOCXeMa
TIJINC, xoTopasa sBisieTcsd uudposoit. [ToaTomy
B pe3yibTaTe 3KCIEPUMEHTa MOXHO IIPOTpaMMHO
CMHTE3UpPOBaTh YCTPOHCTBA, KOTOpbIe pabOTaloT
10 aHAJIOTOBOMY aJITOPUTMY. DTO MO3BOJHUT IMOJY-
YUTh HOBbIC HAyYHbBIC U MPAKTUYECKUE PE3YJIBTAThI
B co3naHumu oreuecTBeHHbIX [TAUC u pa3ButHu
PaIuOTEXHUUECKUX CHCTEM.

5. BAKJIIOYEHHWE

B pabGoTe ycrmemHo mpoBeneHbl 3KCIIepUMEH-
TaJIbHBIC MCCIENIOBAaHUS, IPEeNiaraeMyl0 METOTUKY
MOXHO MCIIOJIb30BaTh B HAYYHBIX U IMPAKTUUYECKUX
ensix. Takum odbpa3oM, B pesysibTaTe MpoBeaeHHOM
paboOThl MOXHO cAeNaTh CAEAYIOIIE BEIBOIbI:

1) onrcaHa MeToaMKa pa3padOTKU PaguoOTeXHU-
YECKMX YCTPOMCTB C IIPUMEHEHUEM 2JIeMEeHTapHbBIX
3BEHbEB Ha IIPUMEpPE aHATOTOBBIX (PUIIETPOB;

2) B Ipolecce MaKeTUpOBaHMs ObLIM HaMMCAHbI
yrpasisgomue nporpammsel 1ist ITJIMC, koTopbie
OIMUCBIBAIOT aJITOPUTM pabOThI (DUIBTPOB;

3) maHHass MEeTOAMKA TO3BOJIsSIeT peaqu3oBaTh
CTPYKTYPHO-IPUHUIMITMATILHYIO CXEMY aHaJIOTOBOI'O
YCTpPOIMCTBa Ha MpeajiaraeMoii 3jieMeHTHOI 0a3ze
C HCITOJIb30BAHMEM CUCTEMBI YPaBHEHUM, COCTOSI-
11eit U3 nepenaToyHbIX (yHKIUIA;

4) npenyiokeHHas TEOpUsI 1aeT BO3MOXKHOCTD JIJIsT
Hay4yHBIX U MPaKTUYECKUX padboT B 00JacTH co3aa-
Hus [TAWC.

IMPUBOPHI U TEXHUKA SKCITEPUMEHTA Ne 2

OUHAHCHUPOBAHUE PABOThI

HdanHasi pabGora Oblaa BbimojsHeHa B HTI]
VII PAH B pamkax rocymapCTBEHHOIO 3adaHUsI
Ne FFNS-2022-0009.
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