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BBEJAEHUE

IIpumenenne mukpomnpoueccopoB (MII) B cOBpeMEHHBIX HHUPPOBBIX
yCTPOMCTBAxX ympaBieHUs Wi 00paboTKH MHPOPMAIIUU B HACTOSAIIEE BPEMs CTaJ0
OOBIJIEHHON PEAIbHOCTHIO.

MaccoBblil BBIITYCK MUKPOIIPOLIECCOPHBIX HA0OPOB OONBIINX MHTETPAIBHBIX
cxeM (BUC) ¢ mupokumu (QyHKIMOHAIBHBIMU BO3MOXKHOCTSIMH W HHU3KOU
CTOMMOCTBIO 00€CIEUMJI UCKIIIOUUTENbHBIE MPEUMYIIECTBA LUPPOBBIM METOJaM
uHbOpMaIUu.

B pamkax aucuurmHbl “CHCTEMOTEXHHMKAa aBTOMATH3alMU IPOU3BOACTB
He(Tera3oBoro KOMIUIEKca” JaHHOW 3aJaHME SIBJISETCS Ba)XXKHBIM JTalloM B
(OpMHPOBAHUU Yy CTYIECHTOB HABBIKOB Pa3pabOTKHU ammapaTHbIX U MPOrpaMMHBIX
CPEICTB MUKPOIIPOLIECCOPHBIX CUCTEM PA3IMYHOIO Ha3HAYCHHUS.

3amaHus, IpearacMble B TaHHOM METOAUUECKON pa3paboTKe, 0XBATHIBAIOT
OCHOBHBIE 00JIACTU IPUMEHEHUS CUCTEM cOOopa 1 00pabOTKU HH(DOpMaALUH.

BapuaHT BbIOMpaeTcs B COOTBETCTBUHU C MOPSAKOBBIM HOMEPOM CTYACHTA

CIIMCKE TPYIIIIBI.



1 3aganue

Pa3paborarpe anmapaTHbIE ¥ MPOTPaMMHBIE CPEICTBA MUKPOMPOIIECCOPHOM
cucTeMbl cOopa U 00paboTKH HHPOPMALIHH.

BapuanTbl 3ananuii npuBeeHbI B Tabmmie 1.

JIucKkpeTHbIE BXOJIbI IPEAHA3HAUCHBI JIJIsI U3MEPEHUsI TapaMeTPOB CUTHAJIOB,

UMeroIuX aBa ypoBHs: jor. 0 u sor.1. [ 3TUX CUTHAJIOB 3aJat0TCsl CIEAYIOLIHE

XapaKTEPUCTUKHU.
1. N3mepsieMblid mapamMeTp:
VY — ypoBeHb;

NY — u3Mmenenue ypoBHs;

J1 — AMUTENbHOCTh UMITYJIBCA;

Y —ygacrora;

I1 — nepuon;

N — yucno uMnynbCos.

2. MuHUMaIIBHOE ¥ MAaKCUMaJIbHOE 3HAYEHHSI U3MEPAEMOr0 mapamerpa.
[TonydyeHue 3HA4YEHUI, BBIXOASIIMX 3a MPEIEbl 3aJaHHOTO IWana3oHa, JOJLKHO
paccMaTpUBaTHCA, KAK HEUCIIPABHOCTh 1aTYHKA.

IIpn onpeneneHur W3MEHEHHWs YPOBHS B KOJIOHKE «MMH.» YKa3blBaeTCs
MHHUMQJIBHOE BpPEMS, B TEUCHUE KOTOPOIO0 YPOBEHb HE MOKET U3MEHUTHCHA, a B
KOJIOHKE «Makc.» - MaKCHMaJbHOE BpEMs, MO MCTEYEHUH KOTOPOTO YPOBEHBb
JIOJDKEH U3MEHUTHCS.

3. Bpewmsi oxunanus umnyibca (MpU U3MEPEHUU JUIUTENBHOCTH). Eciu
3aJ1aHO BpeMs OXKUaHUS, TO OTCYTCTBUE UMITYJIbCa B TEUCHUE OOJIBIIIETO BPEMEHHU
JIOJKHO PacCMaTpPUBATHCS, KAK HEUCITPABHOCTh JATUHKA.

JIuCKpeTHbIE BBIXOJbI MPEAHA3HAYEHBI ISl ONEPATUBHOTO YHPaBICHUS
00BeKTOM B aBapuiiHOW curyanuu. CUTHalM Ha KaKIOM JHUCKPETHOM BBIXOJEC
3aBUCUT OT 3HAYEHUSI M3MEPSAEMOr0 MapameTpa Ha ompeaeeHHOM (10 BBIOOPY
CTYJICHTa) aHAJOTOBOM WJIM JMCKPETHOM BXoje. Ecnu 3To 3HaueHHe Ha KaKoM-

JM00 BXOJI€ MPEBBICUT MOPOTOBBIA YPOBEHb, TO Ha COOTBETCTBYIOIIEM BBIXOJIE



JIOJKeH  cOPMHUpPOBATHCS  CUTHAN  aBApUMHOTO  OTKJIIOYEHHUS  OOBEKTa.
[Tocnenyroniee BKIFOUEHHE 00BEKTA MOKET OCYIIECTBIATHCA IBYMS CITIOCOOAMH:

— aBTOMATMYECKHM TIPU YMEHBIICHUM 3HAYEHUS COOTBETCTBYIOLIETO
napameTpa HUKE MOPOroBOr0 YPOBHS;

— 110 koManze ¢ OBM BY.

[lepeuriciieHHble CIOCOOBI YIpaBIEHUs YKa3aHbl B 3aJaHUU CIEAYIOIIUM
oOpazom:

A — aBTOMAaTH4ECKOE BKJIKOYEHHUE;

K — BkiroueHue no komaHze.

[Ipy BBINONHEHUH 3aJaHHUS HEOOXOAMMO MOPOT ABAPUHMHOTO OTKIFOUEHHUS
NpUHATH paBHbIM 80% MaKCUMallbHO BO3MOKHOTO 3HAYEHUS MapaMeTpa, a Mmopor
MOCJIEAYIOMIETO BKIIOUEHHS - 70% yKa3aHHOTO 3HAYCHHS.

Jlns mepenadu 3Ha4eHUN n3MepsemMbix napamerpoB B OBM BY u npuema
KOMaHJl He0OXOJIMMO HCIIOJIb30BaTh IMOCien0BaTenbHbIN uHTepdeiica RS-232. B
3aJlaHdM TpeajiaraeTcsi TpU BapuaHTa OpraHu3alud OOMEHa [TaHHBIMU MEXIY
OBM BY u xoHTpomepom:

3l — mo komange c¢ OBM BY KoHTpoiiep BbIZAET 3HAYECHUE
OTIPEJICIICHHOTO MapamMeTpa (WM TPyl TapaMeTpoB);

3M — no kxomanne ¢ OBM BY koHTpomiep BbIJA€T 3HAYECHHS BCEX
U3MEPAEMbIX NapaMeTPOB U UH(GOPMALIMIO O COCTOSIHUM TUCKPETHBIX BBIXO/IOB;

[IIT — xoHTpoOJIEp HEMPEPHIBHO BBIJACT HWHGOPMAIMIO O 3HAYCHHSIX
U3MEPSEMBIX IapaMETPOB U CBOEM COCTOSIHUM, MpPU 3TOM OOpaTHas CBS3b
OTCYTCTBYET.

AHaJIOrOBBIE BXO/bI MPEIHA3HAYEHBI JIJIs1 BBOJA AHAJIOTOBBIX CUTHAJIOB. s
ATUX BXOJOB B 33J]JaHUU YKa3aHbI CJIEIYIOLIUE XapAKTEPUCTUKH.

1. Bun nepenatoyHol XapakTepUCTUKU JaTYUKA.

«1» - nuneniHas: y=Ax+ B

«2» - runepbonuueckas: y = A/x + B

«3» - norapupmuueckas: y = A-ln(x) + B

JIns Bcex BUIOB XapakTepUCTUKU C <= x <= D.



VYkazaHHasi XapaKTepUCTHKA CBS3bIBAET 3HAYCHUE U3MEPSEMON BEJIMYMHBI,
BO3JICHCTBYIOIIEH HA HaTUMK (X), U 3HAUCHUE HAMPSHKEHUS HA BBIXOJIE AaTunka (y).
[Ipu 5TOM 3HAUYEHUS U3MEPSIEMON BEIMYMHBI BHIPAKEHBI B YCIOBHBIX €IUHUIIAX, A
3HAYEHUS BHIXOJHOTO HAMPSIAKEHUSI — B MUJUIUBOJIbTAX.

2. 3navenusa ko3 punuentos A,B,C,D.

3. OTHOCHTEIbHAS OTPEITHOCTh U3MEPEHUSI.

4, Crioco6 peanu3zanuu ALIIT:

A - anmapartHasi peajau3aius;

ITA - mporpaMmHoO-annapaTHas peaau3arus.

S. Cnoco0 3aanus TMHeapu3yromei GyHKIuu:

® - aHAIMTUYECKUM;

T - TaOIUYHBIIA.



Ta6mumna 1 — BapuanTsl 3a1aHus

Amnanorossie BXOObI

,HI/ICerTHLIe BXObI

JrcKp. BBIXOIBI

Bap T[TapameTpsl Torp Wavep T CBsi3b ¢
Yucno | Xap-xa A B C D % AIIIT Yucrno mapam MuH. Makc. e Yucno Yup-e 39BM
4 v - - -
1 5 1P 160 -80 2 3 05 A : 1| some | 2me ] 2 A 301
2 2T | 2000 | -300 10 5 1
2 . o o o b ) o TTA 2 u ; 60000 ; 1 K 301
3 2 30 | 1800 | -3600 8 10 05 A 2 T | 100mxe | 50mc 50 2 A T
5 T 14 11 10 15 1 8 v - - N
4 3 30 50 -40 3 8 1 A 1 u ; 100000 | - 1 A M
2 3T 14 342 2 3 05 v - - -
5 4 1P 50 -20 2 0 05 A 4 v | 1000rn | 9000y | - 1 A M
6 8 20 100 30 5 5 1 A 16 v - - - 2 K 301
2 4! - 1 MuH. -
4 1D 175 | 1350 2 6 05 3 v - - -
! 4 3T 496 | -3.44 2 15 1 A 1 g 10kl | 20xIw ] 4 A I
3 2T 240 20 2 3 05
8 ; S B : 5 o A 1 o Imc | 100me | 100 1 K 301
4 v - - -
9 12 30 364 | -152 2 6 05 A : Il R ] 2 A 111
2 1 26 11 5 10 1
10 : I o o > s h A 5 1 Smc | 100mc | 200 2 A M
3 20 75 75 1 3 05
11 : o o | 1o : : oy A 20 uy | 100 me ; ; 6 A 30
12 3 T 100 | 100 3 3 05 A 16 I 3mc | 20mc | 20 3 K 30
4 2T 2320 40 2 8 1
13 : o Rl : ; . A 2 uy | 10mc | 500me ; 4 A 111
14 8 3T 200 | -638 2 15 05 A 8 4 | 10« i??l ; 8 A 111
7 1D 75 | 125 3 7 1 2 v - - -
15 8 20 225 | 725 1 9 05 A 3 u ; 50000 ] 8 K 31
2 v - - -
16 7 1P 230 -65 1 4 1 A : 1| 0w | 4 j 3 A 301
3 T 200 | -250 8 Z 05
17 : oo o ” b ; oY A 3 u ; 30000 ] 1 K 301
13 3 1d | 1500 | -2600 7 9 05 A 3 0 | 200mxe | 100mc | 50 2 A 111




AHanorossie BXOObI

,HI/ICerTHLIe BXObI

Jrckp. BBIXOIBI

Bap ITapameTpsl Torp Wavep T CBsi3b ¢
Yucno | Xap-xa A B C D % ALII Yucno napaw Mus. Makec. e Yucno Yp-e 9BM
3 30 1.9 21 20 5 1 5 v - - -
19 3 30 50 -40 3 8 1 TIA 1 u - | 100000 | - 2 A M
3 1D 22 252 2 3 05 v - B -
20 5 3T 50 50 2 1 0.5 TIA 3 4y | soorm | s000rm | - 1 A M
21 6 2® 200 10 -15 7 1 A 12 v ) ) ) 4 K 300
5 4! - 2 MJIH. -
3 1D 125 | 1150 3 7 05 2 v - - -
22 5 3T 206 | -1.44 2 11 05 A 1 g 15k | 12k ; 4 A T
4 2T 240 10 ] 7 05 1000
23 3 3o | 1758 | -11 2 11 05 A 2 1 5 Me Mo 100 6 K 3
3 v - N -
24 10 20 140 -50 3 5 05 TIA ; J:l S ] 4 A 111
7 1 16 5 4 8 1
25 2 )@ 100 100 2 2 1 A 4 I 15 mc 300 mc 500 3 A 3M
1 20 175 50 3 5 05
26 ! o PO I ) > 0y TIA 15 Uy | 220 e ; ; 7 A 301
27 5 30 300 | 300 2 7 05 A 11 I 5mc | 200mc | 20 5 K 30




2 Onucanue GPyHKUMOHAJIBHOM CXeMbI CHCTEMbI

O6oOmeHHass (QyHKIMOHAJIbHAs CXeMa CHUCTeMBbl cOopa W 00pabOTKu

unpopmanuu (CCON) npencrasiena Ha pucyHke 1.

MIK

- oyl
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Pucynok 1 — @yHKIIMOHANBHAS CXeMa CUCTEMBI cOOpa U 00pabOTKH HHPOpMaun

Ona BKIIIOYAET B ce0s1 CIAEAYIOIINE Y3IIbl:

BBAC — Onok BBOJAAa aHAJOrOBBIX CHUTHAJIOB — TNpPEeIHA3HAYEH IS
npeoOpa3zoBanus a”anoroeix curHaioB ACI..ACN B mudpoByo dopmy,
npuroaHyro aisa seoga B MIIK.

MIIK — MUKpOTIPOIIECCOPHBIN KOHTPOJUIEP, PEATH3YIOIINI alropuT™ cobopa
u oOpabotkun wuHpopManuu. B ero cocraB BxoasaT wmuKkpornpoiieccop MII,
OMEpaTUBHOE W MOCTOSHHOE 3anoMuHawmue yctporctsa (O3Y u 113Y), nopts
BBOoJIa — BhiBoa [IBB, Taiimepst — cuetunku (TC). Jns cuaxpoHusammuu paboThl
ATUX YCTPOWCTB NPEAHA3HAYEH TE€HEpPATOp TakTOBBIX uMIyjabcoB ['THU. MIIK
ynpasisier padotoit BBAC, ocymectsisier csa3b ¢ OBM BepxHero yposHs (OBM
BY) u, xpome TOro, usMepseT 3Ha4YEHUS NAPAMETPOB AUCKPETHBIX CHUTHAJIOB
JC1..CK u popmupyeT curHaiasl 1uckpetHoro ympasienus Y1 .. JIVM.

YCVY — yCTpoOMCTBO COTIJIacOBaHUsI YpPOBHEW - NIPEAHA3HAUYECHO IS
npeoOpa3zoBaHus Jorudyeckux yposuei O, +5B B jorudyeckue ypoBHU UHTEpderica

RS-232 (+12B, - 12B) u Ha060poT.



3 Pa3zpadoTka 06;10ka BBO/Ia AaHAJIOTOBBIX CUTHAJIOB

BapuanTtsl ctpykTypsl BBAC npencrasiens! Ha pucyHke 2. B coctaB BBAC
BXOJIAT:

HY — Hopmupyronmmii  ycunuTenb — NOpeAHa3Hau4eH I yCUJICHUS
aHaAJIOrOBOTO CUTHAJa JI0 ypoBHs, Tpedyemoro st padotsr AL

K- xomMmyTatop — cinyxutT ais BeIOOpa u3MepsieMoro curhaiga. Homep
BXO0Ja KOMMYTaTopa, KOTOPbIX MOJKIIFOYAETCS K BhIXOAY, 3aaaeTcsa MIIK.

YBX — ycTpoHCTBO BBIOOPKM M XpaHEHHS — NpeJHA3HAYCHO IS
3aIIOMUHAHHUS YPOBHS CUTHAJIA HA BPEMS €0 U3MEPEHUS.

ALIl — anamoroBo-mudpoBoil  mpeoOpa3zoBaTeab —  CIYXKHUT IS

npeoOpa3oBaHUs aHATIOTOBOM BEJIMUMHBI B COOTBETCTBYIOUIUNA LIUPPOBOM KOJ.

a
ACl —  p] HY1 |— + « SBM BY
K |—m=] YBX |— =] AIIIl P
ACN — ] HYN | — = ]
ACL - * x 9BM BY

K | HY | | YBX | ALI |

ACN -

Pucynok 2 — BapuanTtsl ctpyktypsl BBAC

Ha pucynke 2 a nzobpaxkeHa cxema, KOTopasi IpUMEHsIETCS IPU U3MEPEHUN
CUTHAJIOB, Y KOTOPBIX I'PAaHUYHBIC 3HAYCHUS CWIBHO OTIWMYAIOTCA APYr OT Apyra.
IIpr 5TOM KaXXIblil CUTHAJ yCUIMBaeTcs OTnesbHbIM HY ¢ cooTBeTCTBYROIMM
K03 pHUIIEHTOM yCUIICHHUS.

CxeMa, mnpuBeleHHass HAa pPHUCYHKE 2 O, MOXKET HCIOIb30BaThCA IS
U3MEpPEHUs] YpOBHEW OJIHOTUIHBIX CHUTHAJOB (HampuMmep, C OJMHAKOBBIX

naTtyukoB). B aToM ciiywae BmecTto Heckoibkux HY ¢ oanHakoBbIM



KO(P(OUIIMEHTOM  YCHJICHHS  HWCIOJBb3YeTCS  OJWH, BKIIOYEHHBIH  MOCIEe
KoMMmyTaTopa. OpHako, NpU  HCIOJIB30BAHUM TAKOM CXE€Mbl HEOOXOJIUMO
IPUHUMATh BO BHHMaHUE BO3MOXKHYIO MHepIMOHHOCTh HY (ocobGeHHO, eciu OH
BBIMOJHACT U QyHKUMU QUIBTpA) U HE M3MEPATh YPOBEHb CHTHANA Cpasy IMOcCIe
NIEPEKIIIOYEHUS BXOJI0B KOMMYTaTOpA.

B kauectBe koMMyTatopa MoxHO ucnoib3oBath UMC cepuii K590, K591.
HY pexoMmenayercs BBINOJIHATH Ha OCHOBE ONEPALMOHHOrO ycwinrend. YBX
MOJKET OBITh NOCTPOEHO KaK Ha OCHOBE TUCKPETHBIX 3JIEMEHTOB, TaK U C IOMOILBIO
mukpocxeM YBX (Hampumep, cepuu K1100).

IIpu BBrIOOpe ALl OCHOBHOW XapaKTEpPUCTUKOW SIBIAETCS Pa3psaHOCTD.
HeoOxomumoe wuucno paspsaoB N BelOupaercsd, HCXOAd U3 3aJaHHOM

OTHOCHUTEJIbHOM MMOTPCIMHOCTH U3MCPCHUA, B COOTBCTCTBUU C BBIPAXKCHUCM!

s<!
2n -1

rZie S - OTHOCHUTEIBHAS TOTPENIHOCTh H3MEPEHUS.

B cnyuae anmapatnoit peasmszannu ALl moxno nmpumenuts UMC ALl
cepuiit K572, K1113 u ap.

[Ipu mporpamMmHO - anmapaTHOW peanu3anuu MoxHO noctpoutbh ALl mo
cxeMe, npuBeneHHONM Ha pucyHke 3. IIpu stom MIIK Beimaer xon s LIAIL
IlonyyeHHOE HaNpsKEHUE CPABHUBAETCS C U3MEPSIEMBIM, U PE3yJIbTaT CPABHEHUS
anamusupyercs MIIK. B 3TomM ciydae pekOMEHIyeTCs NPUMEHATH alrOPUTM
nopaspsiiHoro npubnmxkenus. B kauectBe LAIl menecooOpa3HO HCNONb30BaTh

NMC cepuun K572.

C— {man

J M3M .

Pucynok 3 — [IporpammHo-annapaTtHas peanuzamnus AL



4 Pa3pa0oTKa ycTpoOiicTBa COIJIACOBAaHUS YPOBHeIi.

[Ipu peanuzanuu cBsizu ¢ 9BM BY ¢ nomomsto unrepderica RS-232 YCVY
MOXHO IIOCTPOMTh Ha OCHOBE MHKpocxeM cepur K170, mnm Ha QUCKpETHBIX
anemeHnTtax. B cayudae wucnonb3oBanus HWPIIC YCVY  gomkHO o0ecneuuThb
raJlbBAaHMYECKYIO Pa3BsI3Ky C JIMHUEHN CBSA3H. J[JIs1 3TON LENU MOMXKHO UCMOJIb30BATh

onronapsl (Hapumep, cepun K293).

5 Pa3zpaboTka MHUKPONIPOLIECCOPHOTO KOHTPOJLIEpA.

[Tpu pazpaborke MIIK HE0OX01UMO TIPEXK/IE BCETO OMPENETUTh YHCIO €ro
JIMCKPETHBIX BXOJIOB U BBIXOOB, T.€. MOJICUUTATh BCE CUTHAJIbI, KOTOPbIE BBOASTCS
B MIIK u BwiBogsiTcs u3 Hero. [locie 3Toro HEOOXOAMMO MPOAHATU3UPOBATH
croco0 00pabOTKH AUCKPETHBIX CUTHAJIOB M BHIOpATh YCTPOWCTBA JJIsi UX BBOJIA.
Curnanel ¢ ALl MOXHO BBOAWUTH C IOMONILIO JIFOOOTO YCTPOMCTBA st
napayensHoro BBoja (KS580BBSS, OydepHbie 31eMeHThI, peTUCTPhI, BCTPOCHHbBIE
MOPTHl OJHOKPUCTAJUIBHBIX MHMKPOKOHTPOJIJIEPOB). ITO K€ CHPABEJIMBO IS
nuckpeTHbIX BxogoB CCOMU, ecnu m3MepsieMbIM MMapaMeTPOM SIBJISIETCS YPOBEHB
WM U3MEHEHUE ypoBHs. B cilyyae nM3MepeHHs BPEMEHHBIX MMapaMETPOB CHUTHAJIA
(dactota, mepuo, JIMTEILHOCTD) IeJIecO00pa3Ho MoAaBaTh WX Ha BXOJ TalMepa.
s opranuzanuu cBsizu ¢ 9BM BY moxnHo ucnons3oBars BUC KS80BBS1 wium
BcTpoeHHbIM mocnenoBaTenbHbii optr OMK KI816BES1. Bo3moxna Takke
YUCTO MPOTrpaMMHAsl peaju3alMs aJropuTMa MocleAoBaTellbHOro oomeHa. Bcee
CUTHAJIBI YIPaBJICHUS MOTYT (DOPMHUPOBATHCS C TMOMOIIBIO JIIOOOTO YCTpPOMCTBA
napajijieIbHOTO BBIBOJIA.

Crnenyrommm stanom pazpabotkn MIIK sBnsiercs Bpibop o6vema O3V u
[13Y Ctporux mpaBuil Ha ATOT CYET HE CYIIECTBYET, OJHAKO, ITPU BHIOOpE 00BeMa
O3Y MOXXHO HpoaHaIUM3UPOBATh KOJIMYECTBO U (POpMY MpeacTaBiICHUS JaHHBIX,

KOTOpble OynyT Tam XpaHUThCA. Kak TpaBuio, ATUMHU JaHHBIMH SIBISIOTCS



pe3yNbTaThl HM3MEPEHUS W MPOMEKYTOYHBIC BEJIMYMHBI IPH PA3HOTO pOjJa
BbruKciieHusX. Kpome toro, B O3V pacnonaraercs CTek.

Omnpenenuts 00beM [13Y, He UMest mporpaMmBbl, MOKHO JIMIITHL HA OCHOBAHUU
ombITa pa3paboTKu MOMO00HBIX cucteM. [loaTomy pexomeHayercs BeiOpaTh O3Y
oobeMoMm 64.256 Oaiir u [I3Y 2.4 K Oaiit, a 3arem, mocie pa3pabOTKH
IpPOrpaMMHOT0  OOecreueHus, Npu HEOOXOJUMOCTH CKOPPEKTHPOBATH 3TU
BEITUYMHBI.

Tak kak B manHoM ciyyae Kk ObicTponerictBuio CCOU ocoObix TpeboBaHMi
HE TPEABSIBISACTCSA, OCHOBHBIMH (haKTOpaMu TPH BBIOOPE MHKPOIPOIECCopa
SBIIAIOTCS HAJIEKHOCTh, MOTpediiieMas MOIIHOCTh, YAOOCTBO TOAKIIOYECHHUS
BHEIIIHUX YCTPOMCTB, COOTBETCTBUE CHCTEMbl KOMaH] pemaeMoit 3amaye. C 3To

TOYKHU 3pCHUA HauboJiee IoaAXOoAAIIuMHA ABJIAOTCA OJHOKPHUCTAJILHBIC

mukpokonTposuiepsl (OMK) K1816BE48, K1816BES1.



