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YTBEPX/IEHA Hayu4Ho-TexHHYeCKHM cOBeTOM Bceco3HOro Hay4HO-HCCIeJ0BATEIbCKOI0 MHCTHTYTA
MeTPOJIOTHU H3MePHUTeJIbHBIX U ynpasisomux cucreM (BHUUMHUYC) 1 mapta 1980 r. (mpoToxoa Ne 2/80).

Hacrosmas mMeTonuka sBIsSETCS OCHOBAaHHWEM JUIS COCTABIECHHS YAaCTHBIX METOAMK PACUYETHOIO OINpPEICICHUS
MeTpoJioruueckux xapakrepuctuk (MX) msmepurensubix kaHanoB (MK) xonkpetHsix MMC no MX KOMIIOHEHTOB
(cm. mpunoxenue 1). Meronuka maet crocooObl pacuera 3HaueHuit MX MK MMC u3 yncna periiaMeHTHPOBAHHBIX
I'OCT 8.009-72. Meroauka pacmpoctpansiercs Ha MK HNHUC, koTopble cocTaBieHbl W3 MOCIEI0BATEIHHO
BKJIFOUCHHBIX aHAJIOTOBBIX KOMIIOHEHTOB C JITHEHHBIMH (YHKIMSAMH IpeoOpa3oBaHusi 1 HOPMUPOBaHHBIX MX (cM.
npwioxkenue 2), a taxke Ha UK, comepxamme OUCKpeTHble KOMIIOHEHTHI, IPU YCJIOBHM, YTO HOTPEIIHOCTHIO
JMICKPETHOCTH MOJKHO ITpeHeOpeub, n ycraHnaBiuBaeT crocoOsl pacyera MX MK MUC s craTudeckoro, a Takxe
JUTSL TMHAMHYECKOTO CTAlMOHAPHOTO PEXUMOB U3MEPEHHUSL.

[Ipumeuyanus:

1. JlvHAMHUYeCKUM SIBISIETCSI PEKUM HM3MEPEHWH HW3MEHSIOIEHcs BO BpPEMEHH BEIMYHMHBI, IPH KOTOPOM
JUHAMHUYECKasi COCTaBIIAIONIAs TOTPEITHOCTH 3aMETHO BIHMSAET Ha OOIIYO0 MOIPEITHOCTh N3MEPEHHH.

2. CranMoOHapHBIM SIBJISETCA PEXHM, NP KOTOPOM MAaTEMaTHUECKOE OXXHAAHHE U JUCIEPCHS H3MEPSEMOTO
CHTHaJIa HE 3aBUCAT OT BPEMEHH, a KOPPEJIIMOHHAs (DyHKIIUS 3aBUCHUT OT Pa3HOCTH BPEMEH.

3. CraTH4ecKuM SIBIISIETCS PEKUM 1/13MepeH1/u>’1, pyu KOTOPOM JUHAMHUYECKasA COCTaBJIANOMIAsA IMOTPEIIHOCTHU
NpPEeHEeOPEKUMO MaJlo BIMSET Ha OO0 TOTPELIHOCTh M3MEPEHUH, & U3MEPSIEMYI0 BEJIMYMHY MOXKHO CUHUTATh
HEU3MEHHOI BO BpEMEHHU.

1. METPOJIOTHYECKHE XAPAKTEPUCTHUKHU, NIOAJIEXKAIIUE PACUETY

1.1. JIns HopMambHbIX YycioBuUH skciutyaranuun MWMUC B craTHuecKoM peXHMe B HACTOSIIEH METOAMKe
MpeACTaBICHBI (POPMYJIBI pacyeTa:
HOMWHAIIBHOW CTaTHYeCKO# XxapakTepucTuku mpeodpazosanus UK f(x)



CHUCTEMaTHYECKOH cocTaBJstomieit A, morpemnocty MK;
o

ciyyaiiHoii cocrapnstomeit A norpemnoctu UK;

norpemHocTr A UK.

1.2. Ing pabouux ycmosuit skcruryaranuu MMC B cTaTHUECKOM peKUME B HACTOAIICH METOIHKE IPEICTABICHBI
(hopMymsI pacuera:

Hal/I6OJ'H)IJlI/lX JOITyCKa€MbIX n3MeHennii MX I/IK, BbI3BAHHBIX W3MCHCHUSIMH BHCIHIHUX BIHUAOIINX BCIWYUH U
HerH(pOPMaTHBHBIX TApaMETPOB BXOAHOTO curHaina, Al(E),

¢ysKIMM BiusHAS 12 MX M3MEpUTENBHBIX KaHAIOB WY(&).

1.3. Ins HOpMaJbHBIX YCJIOBHH OKCIUTyaTallud B CTallMOHAPHOM JHHAMHYECKOM pPEXHME B HacTOsIIeH
METOJIUKE IMPEACTaBICHBI (POPMYJIBI pacueTa:

aMIUTUTYIHO- U (a309acTOTHHEIX XapakTepucTuk UK A,(o) 1 ¢y (m);

CIIEKTPaIbHOM MIIOTHOCTH CITydailHOU cocTaBistolel norpemnoctu MK S. (a))
A

1.4. Jlns pabounx yclOBHE DKCIUTyaTallid B CTAIMOHAPHOM AMHAMHUYECKOM PEXHME B HACTOSIIEH METOJIUKE
npejcTaBiIeHbl (OpMyJIbl pacyeta GpyHKIWH BausHUs Ha M X, nepeuncieHHsie B 1. 1.3.

2. ©CXO/JHBIE JAHHBIE JJI1 PACUETA MX UK

2.1. B kauecTBe MCXOJHBIX JaHHBIX B HACTOSILEH METOAUKE HUCIOJIb3YIOTCSI HOPMUPOBAHHBIE B COOTBETCTBUU C
T'OCT 8.009-72 MX komnoneHToB, cocraBisironux UK.

2.1.1. B ¢opmynax pacuera MX UK B crarmueckoM pexnMe B HOPMANBHBIX YCIOBHSX JKCIUTyaTallHd
KCIO0JIb30BaHbI cineayomue MX KOMIIOHEHTOB, cocTapistomux NK:

fui(X) - HOMHHANBHAsI CTATHYECKAsl XapaKTePUCTHKA peoOpa3oBaHus B Bue HOpMyIIbI*;

* 3mech W 1anee HHIEKC | - HOMEP KOMITOHEHTA.

XapaKTEPUCTUKHU CUCTEMATUYECKON COCTaBJISIONIEN A, MOTPEIIHOCTHU:
M[A.(x)] - MmaTemaTH4YeCKOE OXXMJaHHE CHUCTEMATHYECKOM COCTaBJIAIONIEH MOrPEIIHOCTH KOMIIOHEHTa B BHJE
JIMHEHHOW (DYHKIMH BXOJHOTO CHTHAJA;
6[A.i(x)] - cpenHee KBapaTHIECKOE OTKIOHEHUE CUCTEMAaTUYECKON COCTABIISAIONIECH MOTPEIIHOCTH KOMIIOHEHTOB
JAaHHOTO THNa B BHJE (YHKIMM BXOJHOTO curHama WM A, = A; - Tpenesl JOIMyCKaeMOro 3HaueHus
CHCTEeMaTHYEeCKOH COCTABJISIONIEH MOTrPEIIHOCTH KOMIIOHEHTOB JIaHHOTO THIIA;
° o

XapaKTEPUCTHKA CITydaiiHoi coctapnstomei A morpemnoctn 6,4( A) = &; - npejen J0MycKaeMoro 3HaYEHHs

CpPE/IHETO KBaJAPaTUIECKOTr0 OTKJIOHEHHUS CIy4aifHOM COCTaBISIONIEH MOTrPEIHOCTH KOMIIOHEHTOB JaHHOTO THIIA.

B pacuerHBIX (opMynax, MOTYyYEHHBIX C YYETOM B3aWMMHOTO BIHSHUS KaHAIOB B MHOTOKaHAJIHHBIX
KOMIIOHEeHTaX, Bxoasmmx B coctaB UWC, ucrons3oBansl cienyromue MX stux kommoneatos UNC:

fu1(®), fux(x), ... - HAOOp HOMMHAIBHBIX CTATHYECKUX XapPaKTEPUCTHK NpeoOpaszoBaHus s Kaxmoro MK
Ka)X/I0T0O MHOTOKaHAJIBPHOTO KOMIIOHEeHTa, Bxosero B MNUC;

M(A1), M(A),... - HaAOOp MaTEeMATHUYECKUX OXHUIAHUK CUCTEMATHUECKHUX COCTABJISIONIMX MOTPEIIHOCTH ISt
kaxxgoro MK kak1oro MHOrokaHaJIbHOTO KOMITIOHEHTa, Bxozsuiero 8 UUC;

o(Ac1), 0©(Ap),... - HA0Op CpPEmHUX KBAJAPATUYCCKHX OTKIOHCHHUH CHCTEMATHYECKHX COCTaBJISFOIINX
norpenrHocTy A kaxaoro MK xaxxnoro MHOrokaHajIpHOTO KOMITOHEHTa, Bxozsero B UNC.

2.1.2. B popmynax pacuera MX KaHaIOB B CTaTHYECKOM PEXHMME B PabOUMX YCIIOBHSX DKCIUTyaTalllud, KpoMe
MX, ykazanHbIX B 1. 2.1.1, ucnons3oBansl cnenyronire MX komnoHeHToB, coctassromux MK NUC:

HauOosblIee aomyckaeMoe n3MeHeHne MX, mepedncieHHBIX B 1. 2.1.1, BbI3BaHHOE HM3MEHEHHEM BHEIIHHX
BIIHSIFOIIMX BETUYMH W HEMH(POPMATHUBHBIX IapaMEeTPOB BXOJHOTO CHTHala, WIM (DYHKIMHA BIUsSHES Ha MX
KOMIIOHEHTOB, TIEPEUYHCICHHBIC B 11. 2.1.1, B BUle 3aBUCUMOCTH OT BIHSIOIINX BEINIHH.

2.1.3. B crammoHapHOM JWHAMHYECKOM pEXHME H3MEPEHHS B HOPMAIBHBIX YCIOBUAX JKCIUTyaTallHd
WCXOJHBIMU TaHHBIMH SBIISIOTCS:

Ayi(®) - HOMUHATIBHAS aMIUTUTYJHO-4aCTOTHAS XapakTepuctuka (AUX) kommoneHTa, Bxoasmuiero B UK;

¢(®) - HoMuHANBHAS (ha3zouacToTHas XxapakTepuctuka (PUX) kommoneHTa, Bxosmiero B UK,

AA(®) - HanbosbIIee fomyckaeMoe OTKIoHeHHe AUX 0T HOMMHAJIBHOTO 3HAUSHHUS;

Ag{®) - HanbobIIee Jonyckaemoe oTkiIoHeHHe UX oT HOMHUHAIBHOTO 3HAYCHMS;

Su (a))- CIICKTpaJibHasd IIJIOTHOCTh CHy‘I&ﬁHOﬁ COCTaBJISIOIIEH IOTPCITHOCTU KOMIIOHCHTA JAaHHOI'O THIIA,
Ai

Bxozsmero B UK.

2.1.4. B cranuoHapHOM TUHAMHUYECKOM PEXHME M3MEPEHHS B PaOOYHMX YCIOBHAX IKCIUIyaTallMd WCXOIHBIMH
JaHHBIMH HapsAy C XapaKTepUCTHKAMH, YKa3aHHBIMU B II. 2.1.3, SBisroTCs:

Wasi&r, &, -..) - GyHKIUs BusiHuS Ha AUX kommoHeHTa, Bxojsiero B MK;

Wagi(E1s &, -..) - dyHKIMS BiusaHus Ha DUX koMnoHeHTa, Bxoasero B MK;

VAR (§I,§2,...) - (yHKUMS BIUSHUS HA CIIEKTPAJIBHYIO IJIOTHOCTH CIIyYalHON COCTABIIIONIEH ITOTPEIIHOCTH
A



KOMIIOHEHTa, Bxozsiiero B K.

IMpumeuanue XapakTepHCTHKH, yKazaHHble B mil. 2.1.3 u 2.1.4, npencrasieHsl B Buie QYHKIHH 4aCTOThHI
(popmyisl, rpaduka, TabIUIBI).

2.2. IlomyueHne UCXOTHBIX JAHHBIX JUIS pacyera.

2.2.1. MX KOMIIOHEHTOB, HEOOXOAMMBIE JUII pacuera, ClieayeT OpaTh W3 HOPMATUBHO-TEXHHYECKOM
JIOKyMEHTALIUH.

2.2.2. B tex ciydasx, korna MX KOMIIOHCHTOB HE 3aJjaHbl WM IMPEICTABICHB HEMOJIHO, OHU JOJDKHBI OBITH
ONpEJENICHbl MyTeM SKCIEPUMEHTAILHOTO MCCIAEAOBAaHUS KOMIIOHEHTOB C MPUMEHEHHEM YacTHBIX METOJAUK IO
onpeneneHnto MX KOMIOHEHTOB.

[Ipumeuanus:

1. TpeboBanus x Buny 3amanns X xkommoHeHTOB, Bxomamux B MK, cormacyroTcs ¢ BUIOM MaTeMaTHYECKUX
MojieJiel, ONTMCAaHHBIX B MPUIIOKESHUH 3.

2. MX KOMITOHEHTOB TOJIaraloTCs JeTEPMUHUPOBAHHBIMY BETHIHMHAMH.

2.2.3. ®dopma 3aaHKsI HCXOHBIX TAHHBIX - A0COIOTHAS.
3. PACUET MX UK UUC B CTATUYECKOM PEXKUME

3.1. Pacyer B HOMMHAJIBHBIX YCIOBUSIX KCILTyaTaIUH.

3.1.1. HomuHanbHas craTHYecKasi XapakTepUCTHKa peoOpa3oBaHus H3MEPUTEIBHOTO KaHana f,;(x) MOXeT OBITh
paccunTana 1o GopmyJie npuioxKeHus 2, 1. 1.

HcxoqHbIMU TaHHBIMY JJIS1 pacyeTa sSBIISIFOTCS:

N - KOIM9YECTBO KOMIIOHEHTOB B KaHAJIE;

fui(X) - HOMHHAIIBHBIE CTATHYECKUE XaPAKTEPUCTHKH IpeoOpa3oBaHMs Kaxkmoro kommoneHTa (i = 1, 2, ... N).
fui(x) 3amaercs B Bue MMHEHHBIX (GYHKINH BXOIHOTO CHUTHAJIA!

fui(x) =Aix+a;,

rne A; 1 a; MyIbTHUIUIMKAaTUBHAS M aJAUTHBHAS COCTAaBIIAIONINE HOMHHAIBHOTO MPEoOpa30oBaHUS KOMIIOHEHTA
COOTBETCTBEHHO.

3.1.2. ®opmynbl pacueTa XapaKTEpUCTHUKU CHCTEMAaTHYEeCKOW cocraBisomeld norpemHocty MK B Bume
(hyHKIMH BXOAHOTO CUTHAJIA PUBEACHBI B IPUIIOKECHUH 2, 1. 2.

OHH JaI0T BO3MOKHOCTh MOJIyYUTh:

M[A.(x)] - MaTeMaTHYECKOE OKUIAHUE CUCTEMAaTUIECKON cocTaBisttonei morpenmnroctr MK nanHoro THma;

o[Ay(x)] - cpenHee KBaapaTHYECKOE OTKIOHCHHE CHCTEMATHIECKOHN coctaBisomeii morpemHoct UK manHOTrO
THUTIA.

HcxomHBIMU TaHHBIMU [T pacyeTa SBISTIOTCS:

N - KOIM4ecTBO KOMIIOHEHTOB B KaHAJIC,

fui(X) - HOMHHaNIBHAsT CTaTHYECKas XapaKTEPHCTHKA MPeoOpa3oBaHHWS KOMIIOHEHTA JaHHOTO THUIA B BUJE
JTUHEHHON 3aBHCUMOCTH OT BXOAHOTO curHana (i=1,2, ... N):

fui(x) =Aix + a;

M[A.(x)] = Bx + b; - MaTeMaTHYeCKOE O’KUIAHHE CHCTEMAaTHYECKOH COCTABIISIONIEH OIPEUIHOCTH KOMIIOHEHTa
JTAHHOTO THUIIA B BUJC JTMHEHHOW (D)YHKIIMU BXOJHOTO CHUTHAJIA;

o[A.i(x)] - cpenHee KBapaTHIECKOE OTKIOHEHUE CUCTEMAaTUYECKON COCTABIISIONIECH MOTPEIIHOCTH KOMIIOHEHTOB
JTAHHOTO THIIA (U BceX KOMIOHEHTOB), Bxomsammx B UK, (i=1, 2, ..., N). Insg pacuera 6[A.(x)] 3amaeTcs B BuIe
(hyHKIIMY BXOJHOTO CHUTHAJIA X!

o[A(x)]=(GEx* + g2,

2 2 o o o
rac Gi u gi - JOUCHEPCUU MYJIBTUIUIMKATUBHOM W AOAWTUBHOM COCTABJIAIOIUX CUCTEMATHYECKON

MOTPENIHOCTH COOTBETCTBEHHO.

3.1.3. Ilpenen momyckaeMoro 3Ha4eHHUsSI CUCTEMAaTHUECKON cocTaBsromeii norpemnocta A, ; UK ganHoTO THIA
paccumuThIBaeTCs M0 GOpMyIIaM IPHIIOKEHHS 2, 1. 3.

PesynpraTom pacueTa sSIBISETCS YUCIOBOE 3HAUCHUE A, ;.

Bsanmuoe Biustane MK He yunteiBaercs.

VcxonHpIMU TaHHBIMU [T pacdeTa sBISIOTCS:

N - KOMM4EeCTBO KOMIIOHEHTOB, BXoaamux B VK,

[0 ... g] -nuanazoH u3MEHEHMs BXOJAHOTO CUTHAJA,

fui(X)-HOMHHAIBHAS CTATUYECKAsE XapaKTEPUCTHKA MpeoOpa3oBaHusl KaXI0ro KOMIOHeHTa, Bxosiiero B UK, (i
=1,2,...,N). fu(x) 3amaercs B Buie (QyHKIIMH BXOJHOTO CUTHAJIA!

fm'(x) :Aix;



Az - IPEAET TOIyCKAaeMOTo 3HAUCHHSI CHCTEeMaTHIECKOW COCTABIIAIONIEH MMOTPENTHOCTH KOMIIOHEHTA JaHHOTO
tuna, Bxozasamero B UK (i =1,2, ...,N).

Ji1st pacyera uCHONB3yETCs UNCIOBOE 3HAUCHUE A, ;.

3.1.4. PacueT XapakTEepUCTUKH CUCTEMAaTHYECKOW M CIy4allHOW COCTaBIISIOIIMX MOTPEUTHOCTH C YUYE€TOM CBSI3U
mexay UK pacnpoctpansiercs na UUC, cocraBneHHbIe U3 MHOTOKaHAJIbHBIX KOMIIOHEHTOB.

PaccuuTtsiBatorcs caenyromue MX UK NNUC:

M[A.(x)] - MaTeMaTHYeCKOE OXKHIAHUE CUCTEMAaTHYECKON cocTaBisitoniel norperraoctd MK manHOoro THIma (st
Becex UKNUCi=1,2,...,m);

o[A.{x)] - cpenHee KBampaTUYeCcKOe OTKIIOHEHHE CHCTEMATHIECKON cocTaBitroneil norpemuoctd UK manHOTO
trna (s Bcex UK UUC i =1, 2,.....,m).

HcxomHBIMU TaHHBIMU [T PacyeTa sBISTIOTCS:

m - konudyectBo MK B MHOroKaHaIbHBIX KOMIOHEHTaX, Bxoasmux B UMC;

N - KONMM4ECTBO KOMIIOHEHTOB, BXoaamux B VK,

fyji(x) -HOMMHANBHAS XapaKTepHCTHKA MPeoOpa3oBaHus 10 OJHOMY KaHaJy j-TO KOMIIOHEHTa, BXxosimero B MK
UNUC (G =1, 2, ... ,N). fyi(x) siBIgeTcs nuHeiHON (QyHKIMEH BXOMHOTO CHUTHANlA i-rO KaHalla KOMIIOHEHTa,
pxosmero B MUC:

fuij(x) =Ajx;+ a; npu i=1,2,....m; j=1,2,..,N;

M[Agi(x)] -mMaTremMaTHyecKoe OXMJAHME CHCTEMATUYECKOH COCTABIISIONIEH INOrpelHOCTH OJHOrO KaHaja
Ka)J10r0 komroHeHTa, Bxomsmiero B UK UUC (=1, 2, ..., N);
M[Agji(x)] sBnsercs nuHelHoH KoMOMHALMEN BCeX BXOIHBIX CHTHAIOB KOMIIOHEHTA:

m
k=1

]I i - HOMEp KaKoro-jiu0o BbIICIEHHOTO KaHaja;

o[Aij(x)] - cpenHee KBaapaTHIECKOE OTKIOHEHHE CHCTEMAaTH4ECKON COCTaBIIAOIIEH MOTPEITHOCTH MO OJHOMY
KaHaJly KaxJa0ro koMrnonenTa (j = 1,2,... N). o[A.;(x)] siBasercss GpyHKuneH BceX BXOJHBIX CUIHATIOB KOMIOHEHTOB
X (x-1,2,..,m):

b

m
olag(=| Y62t +ek |
K=1

TJIe [ - HOMep KaKOrO-HUOYb BEIICIIEMOr0 KaHaa.

PacuerHple pOpMyIBI IPUBEACHEI B MIPIIIOKEHHN 2, T1. 4.

Pesympratamu pacuera sBisrotcs M(A.), o(A.), BBIpaXeHHbIE (QYHKIMSAMH OT BCEX BXOIHBIX CHTHAJOB
mHorokananeHOM MNC.

3.1.5. Ilpemen nmomyckaeMoro 3Ha4€HHUS CPEAHEr0 KBagpaTHUECKOTO OTKIOHEHHWS CITyYailHOM COCTaBIISIOLICH

o
norpemnocty B UK nannoro tuna 6,( A ) paccuursisaercs no GopMynam IpuIoKeHus 2, 1. 5.
o

PesynbTaToM pacuera sBISeTcs YHCI0BOE 3HaueHue ,( A).

B3zaumnoe Bnusinue MK He yuutbiBaeTcs.

HcxomHBIMU TaHHBIMU [T pacdeTa SBISTIOTCS:

N - KOMM4EeCTBO KOMIIOHEHTOB, BXoaamux B VK,

[0 ... ¢] - mnana3oH U3MEHEHHSI BXOJHOTO CUTHAIA;

fui(x) - HOMHHATBEHAS CTaTHUYECKask XapaKTEPUCTHKA IPeoOpa3oBaHus KaKI0T0 KOMIIOHEHTa, Bxoasmero B UK (i
=1, 2, ... N). fu(x) 3anaercs B Bue GyHKIMU BXOJHOTO CHTHAA!

Juilx) = Aix;

A,z - TIpeAen I0MyCKaeMOro 3HaueHMsI CUCTEMAaTUUECKON COCTaBIIAIOLIEH MOrpelHOCTH KOMIIOHEHTA JaHHOIO
tumna, Bxogsmero B UK (i =1, 2, ... N). [y pacyera HCHOJB3YIOT YUCIOBOE 3HAUCHUE A, i

o4( A) - Ipenen 0MycKkaeMoro 3Ha4€HUs CPEHETO KBaJPATHUECKOTO OTKJIOHEHHMS CIIyYaiiHOH COCTaBIIsIoIEH
MOTPENIHOCTA KOMIIOHEHTA TAHHOTO ThMa, Bxozsmero B UK (i = 1,2, ... N).

3.1.6. lnst pacuera mpezena jaolyckaeMoro 3HadeHus norpemHoctd Anx MK B kadecTBe MCXOIHBIX JTaHHBIX
UCTIONB3YIOT CIEAYIOINE XapaKTePUCTUKH:

N - xoimmyecTBO KOMNoHeHTOB B UK;;

[0...q] - nmana3oH U3MEHEHUST BXOAHOTO CUTHAIA;

fui(X) - HOMHHATIBHYIO CTATHYECKYIO XapaKTEPUCTHKY MpeoOpa3oBaHus (A1 BCEX KOMIIOHEHTOB, BXOISIIUX B
HK):



Juilx) = Apx

Ay - TIpenen IOIMyCKaeMOro 3HAYeHHs MOTPEITHOCTH KOMIIOHEHTOB NAHHOTO THHA (IUIS BCEX KOMIIOHEHTOB,
Bxonsumx B UK).

I[Ipumeuanue. Ilon npenenoM gomyckaeMoii OrPEIHOCTH U3MEPUTEIHLHOIO IpeoOpa3oBaTesis IOHUMACTCS

+y, A | |B nnanazone n3MeHeHHs BXOJHOTO cHTHana (y - MOCTOSHHAS

HauOOJIbIlIee 3HAYCHHE BEIIMYMHBI |Ac

BEITMYKHA, 3aBUCAIIAS OT 3aKOHA PACTIPEICTICHHS BEPOSITHOCTEH IOTPEITHOCTH).

Berauciienust npoBoasTcs mo GpopMyiam, MPUBEICHHBIM B IPUIOKEHUH 2, 1. 6.

PesynbraTom pacueTa SBISCTCS YUCIOBOE 3HAUCHUE A .

3.2. Pacuer MX UK B crarnueckoMm pexuMe B pabOdHX yCIOBHUIX SKCILTyaTaIHH.

3.2.1. ®opmynsl pacuera (GYHKIHH BIHSHUS HAa XapaKTEPUCTHKH CHCTEMAaTHYECKOH COCTaBISAIOMICH
norpemHocty UK naroT BO3MOKHOCTh MOTYYUTh:

WYaae) (E1s &, -..) - yHKmIo BusaHusa Ha M(A,) MK npu coBMECTHOM M3MEHEHHU BIMAIOIIMX BEJIMYHH;

WYoae) (&1, &, -..) - dynkimIo BausiHus Ha 6(A,) MK npu coBMECTHOM H3MEHEHUHM BIIMAIOIIUX BENUYHUH.

B nabop Bmusromux BenuduH (&), &, ..., &) BXOIAT BIMAIOLIME BEIMYUHBI JUI KaXJOTO KOMIIOHEHTA,
cocrasmsroniero UK. Bzanmuoe Bnusuue UK He yuuTheiBaeTcs.

VcxonHbIMU TaHHBIMY [T PacyeTa SIBJISFOTCS:

N - xommuectBo komnoneHtoB UK, mamee muis kaxaoro kommoneHTa, Bxomsiiero B WK, szamarotcs: fi;(x),
MJA(x)], o[A.i(x)], B cooTBeTcTBUM C 1. 3.1.2.

I1 puMedYaHHUucC. HpI/I pacyueTe npeanojgaracTtcda, 4ro Ajisd KaKA0ro KOMIIOHCHTA, BXOAAIICTO B I/IK, Ha6op
BJIMAOIIMUX BCJIMYKWH OOWH U TOT XKEC.

Warac(Ers &, --.) - QyHKkMa BauaHuA Ha M(A ) IpU COBMECTHOM M3MEHEHHMU BIMAIOIUX Benu4uuH. [l pacuera
Wasaciy 3a1aeTcs B Bue GyHkuuu (&, &, ..., )

Watach) =0i(E1, Eas --0h Ep) T 02i(E1, Eas -y G,

rie x - *H(GOpMaTUBHBIH apaMeTp BXOIHOTO CHI'HANA;

i1, &, -.vs &), i(E1, &, -+, &p) - DYHKIMUM BIUSIOIMX BEJINYMH;
Voiach(Eis o, -, &) - GyHKIMA BIUAHNA HA 6(Ac;) IPU COBMECTHOM HM3MEHEHUH BIUAIOMINX BETUUYMH.
Js pacuera Yoaci(&1, &, .., &) 3amaercs B Buae QyHKINM BIUSIOMNX BEIWYHUH:

\Vﬂ(Aci)(éla <:23 (RRE) ép): [ﬁlzl (élv <:23 (R] E.![?) + ﬂ;z (EJI’ 8.32’ “evy E,ap)xz]l/zs

e SGEn &, oo &), Bo G &, ooty &) - DYHKIMM BIMSIOIMX BEIMYMH. BBIYKCICHHS IPOBOIST 110

(hopmyiiam, IPUBEICHHBIM B TIPHIIOKEHUH 2, 11. 7.
3.2.2. Haunbonbiuee nonyckaemoe usmeHenue A, , UK paccunteiBaercs o ¢popMyinaM npuioxeHus 2, 1. 8.
PesynbTatom pacuera siBisiercs: AA. ;, BBIpaXKEeHHAs B €AMHULIAX A ;.
B3aumnoe Bnusinue MK He yuutbiBaercs.
VcxomHBIMU TaHHBIMY TS PacyeTa SBISFOTCS:
N- xonmdecTBo KoMITIoHeHTOB B UK
[0...q] -mnamazon n3MeHeHUs MHPOPMATUBHOTO TTapaMeTpa BXOJHOTO CHTHAJIA.
Jlanee mist Kaxxaoro kommnoHeHTa, Bxosmiero B MK, 3amarorcs:

Ji(x) = Aix;

P - KOJIMYECTBO BIIMSIONIUX BEIINYHH;
AA. ; - HanbonbIIee JonmycKkaeMoe U3MeHEeHUe A ;i , AA. 5 BBIpaXKaeTcs B €IUHUIAX A

AAc.)1i = Ki Ac.ni; Ki> 0

o

3.2.3. Haubosbiee nonyckaemoe usmenenue c,( A ) MK paccuutbiBaercs no popmysiaMm OpUIoxkeHus 2, 1. 9.

Pesyabrarom pacuera sisisiercst Ac, (A)E, ..., &), BblpakeHHOE B exuHULEAX (A ).
Bsanmuoe Biusiane VK He yunteiBaeTcs.

VcxonHpIMU TaHHBIMU [T pacdeTa SBISIOTCS:

N - xonu4ecTBO KOMIIOHEHTOB B UK

[0... g]-nuana3oH n3MeHeHust *HGOPMATUBHOTO MapamMeTpa BXOAHOTO CHTHAA.
Jlanee mist kaxxaoro komrmoHeHTa, Bxosmiero B MK, 3amarorcs:

fni(x) = Aix;
Ac.JIi = )\-i;



cu( A) = ;
AACA,ELi(é;]a §23 cees E_;p) = Kiki;

o

Aci( A)E, &, ...) - Haubonbllee gomyckaeMoe M3MeHeHHe G, A) Ipu COBMECTHOM M3MEHEHUH BIIMSIONIUX

o

BennunH. Ac( A ) Bepakaercs B equnnuax o4 A):

Acﬂi( A )(él) §29 RS &p):li mi; ll>0.

3.2.4. Haubonpuiee nonyckaemoe uzmenenne A; MK npu coBMecTHOM M3MeHeHHH BiusomuX BeaunduH AA, (&),
&, ..., &) paccuutsiBaeTcs 1o popmyaam npunoxenus 2, m. 10.

PesynbraTom pacuerta siBnsiercss AA,, BBIpaXKEHHOE B €MHULAX A .

B3zaumnoe Bnusinue MK He yuutbiBaeTcs.

HcxoaHpIMu TaHHBIMH IS pacyeTa SBISIFOTCS:

N - xoimmyecTBO KOMNoHEeHTOB B UK;;

[0...q] -nnana3on n3mMeHeHrss MHGOPMATUBHOTO MapaMeTpa BXOIHOTO CHTHAJIA.

Jlanee mist kKaxxaoro KommnoHeHTa, Bxoasmiero B MK, 3amarorcs:

Juix) = 4ix;
Am = 81.
4. PACYHET MX UK HUUC B CTAIIUOHAPHOM TUHAMMNYECKOM PEKUME

4.1. Pacuer MX HM3MepHUTENbHBIX KaHAJIOB B CTAIIMOHAPHOM AMHAMHUYECKOM PEXHME B HOPMAJIBHBIX YCIOBHAX
9KCIUTyaTalUH.

[To dpopmynam npunoxenus 2, n. 11 moxno paccuurars cienytomue MX UK UNUC:

Ay(o) - HomuHanbHYI0 AUX MK nanHoro tuma;

0y(®) - HOMuHATHHYI0 @UX WK manHOTO THIIA;

AA(w) - Haubompiee gomyckaemoe otkiaoHeHne AUX ot HomuHanmsHOU AUX UK nansoTro THMA;

Ao(®) - HambombIee momryckaemoe oTkioHeHne ®UX ot HomuHansHONH OUX UK manHOTO THMA;

S . (®) -CIIeKTpanbHYIO INIOTHOCTH CIYYaiHOW cocTaBisronei morpemrocty MK nanHOTO THIIA.
A

PesynbraTom pacuera sBISIOTCS MepedncicHHbie MX, BIpaKeHHBIC B BUJC (DYHKIIHIA YaCTOTHL.

HcxomHBIMU TaHHBIMY TS PacyeTa sSBISFOTCS:

N - KOMM4ecTBO KOMIIOHEHTOB, BXoasmuXx B K,

Ai(o) - HoMuHanpHass AUX KakI0r0 KOMITOHEHTa, BXoasmiero B UK;

0ni(®) - HOMUHATBHAT OUX KaXKIOTO KOMIIOHEHTa, BXoasmiero B UK;

AAi(®w) - Hambompiee nomyckaemoe oTkinoHeHHe AUYX or HomMmHanbHOH AUX KOMITIOHEHTa JaHHOTO THUIIA,
Bxomsmiero B K,

Agi(®) - Hanbompmee nomyckaemoe oTkioHeHMe DUX or HoMmHampHOW PUYX KOMIOHEHTa AAHHOTO THIIA,
Bxosuiero B K,

S. (o) - cmekTpampHas IUIOTHOCTH CIIyYaifHOH COCTABIIIOMICH IMOTPEUTHOCTH KOMIIOHEHTa ITaHHOTO THUIIA,

Ai

Bxozsiero B UK.

4.2. Pacuer MX u3MEpHUTEIHHBIX KaHAJOB B CTAI[MOHAPHOM JAWHAMHYECKOM DEXHME B paboumx YCIOBHSIX
SKCIUTyaTaIum.

ITo dpopmynam npunoxenus 2, m. 12 MOXKHO paccuuTath cieaytomue MX u3mepurenbHbix kananos UUC:

Yarl&r, &, ..., &) - dynxumto pausaus Ha AA(®) IpH COBMECTHOM M3MEHEHHH BIHUSIOIINX BETUYHH;

Yaol&1, &2, ..., &) - byHKIHIO BIMSHUA HAa AQ(®) IPU COBMECTHOM N3MEHEHUH BIIMSIOMIUX BETHUNH;

Ys. (&1, &, ..., &) -byHKIMIO BIMsHUA HA S, () IPU COBMECTHOM W3MEHEHUHM BIIMSAIOLINX BETHYHH.
A A

I/ICXOI[HBIMI/I JaHHBIMUA IJI pacde€Ta sIBJIAIOTCA:
HCXOOHBIC NTaHHBIC, YKa3aHHBIC B H.4.1, a TAKXKEC p - KOJIMYECCTBO BIMAIOIINX BEJIUYNH,

Wi, &, ..., &) - byakums Banstaus Ha Ad;(®) KommoHeHTa, BXxoasamero B MK;

Yaoi(&15 & -, &) - byHKIMA BIMsIHUA HA A@;(0) KOMIOHEHTa, Bxozsero B UK;

Ys . (&1, &, ..., &) - bynkuus BausHus Ha S . () KOMIIOHEHTa, BXxoasero B K.
Ai Ai

IIpumeuanue. IlpenmonmaraeTcs, YTO KOJMYECTBO BIHSAIOMINX BEIWYHH [UIS KaXKIOTO KOMITOHEHTA,
pxoasamero B MK, onuHakoBo.

PeSyHBTaTOM pacu€ra ABJIAIOTCA NEPECUYNCIICHHBIC beHKI_II/II/I BJIMAHUSA, BBIPAKXCHHBIC q)yHKHI/ISIMI/I BIIMAIOIINX
BCJIINYHWH.



HPUJIOKEHMUE 1
CnpaBouHoe

HNudopmauuonno-usmepurtenbtasa cucremMa (MUC) - COBOKYNMHOCTh MEPBUYHBIX YCTPOWCTB, KOMILIEKCOB
arperaTHhIX CPEICTB M3MEPCHUI M BCIIOMOTATEIbHBIX TEXHUYCCKUX YCTPOUCTB, (YHKIIMOHATIBHO O0BCINHCHHBIX B
HM3MEPUTEIIbHBIA KaHAJ MOCTOSHHON WM MEPEMEHHON CTPYKTYPHI, MOCTABJISIOIIAs MOTPEOUTEN0 HH(POPMALIUIO B
COOTBETCTBHH C €€ Ha3HAUCHUEM.

IMpumeuanwue. Jlrobas MVC, BHE 3aBUCHMOCTH OT KOHKPETHOTO Ha3HAYEHUsI, COCTOMT M3 TPEX OCHOBHBIX
yacTei: NEpPBHUYHOTO YCTPOMCTBA, NpEIHA3HAYEHHOTO [UISi BOCHPHATHS, cOOpa, NOATOTOBKM M Ieperadu
M3MEPHUTENBHON HHPOPMAINH; IMHUH CBSI3H - IIPOBOJHBIX M OECIIPOBOJHBIX; KOMITIEKCA arperaTHBIX CPEICTB.

HN3meputenpnblii kaHaa (UK) - QyHKIHMOHANIEHO OOBEOMHEHHAss COBOKYITHOCTH CPEICTB H3MEpPEHHM, IO
KOTOPOMY HPOXOAUT OJIMH MOCJIEA0BATEIFHO TPE00pa3yeMblii CUTHAIL.

[Ipumeuanue. B cocraB U3MepUTENILHOTO KaHana MOTYT BXOJHUTh U3MEPHUTENIbHBIE TPeoOpa3oBaTeiy, Mepa,
W3MEPUTENBHBIA TIPHOOpP, a TakkKe OOBEAWHSIONME WX 3JIEMEHTHI, B YaCTHOCTH, JMHUHU CBS3U. VI3MepUTeIbHBIE
KaHaJIbl MOTYT MCIIOJIb30BAaThCS KaK MO OTNIEIbHOCTH, TaK U BXOJIUTh B COCTAB U3MEPUTEIHLHBIX CUCTEM.

H3MepuTenbHBI KaHAA HM3MEPHUTEIbHOI0O KOMIIOHEHTa - 4acTb HU3MepuTenbHoro kommoneHta WMUC,
MMEIOIIEr0 HECKOJBbKO BXOJOB, BBINOJHSIOMIAS 3aKOHUEHHOE W3MEpHUTENIbHOE Mpeo0pa3oBaHUe, COCTaBIISIONIEE
(DYHKIIMIO 3TOTO KOMITIOHEHTA OT OJTHOTO M3 €T0 BXOJIOB JI0 €r0 BHIXOJA.

H3mepurtenbHbiii koMmoHeHT, Bxoasmmii B MUC - wusMmepurenbHbI NpUOOp WM HM3MEPUTENBHBIN
npeoOpa3oBaTesb (B TOM YHCIIE YCTPOMCTBO COTJIACOBAHMSI CUTHAJIOB), MEpa, M3MEPUTEIbHBI KOMMYTATOD, JIMHUS
CBSI3M WM WX KOHCTPYKTHMBHO OOBEIMHEHHAs WJIM TEPPUTOPHATIBHO JIOKAIW30BAHHAS COBOKYITHOCTb,
cocrasistroras yacte UNC.

MNPUJIOKEHMUE 2
D®OPMYJbI PACYETA MX U3BMEPUTEJIBHBIX KAHAJIOB HUC

1. Pacuer f,(x).
Hcxonnpie ganubie U3 1. 3.1 moacTaBiseM B cieayrontie GopMyJIbsl:

. N
A =11 Aj mpu i =1,2,...., N-1;

Jj=i+l

3areM BBEIYUCIIIEM

fulx)=A'x +a.

2. Pacuer M[A ()], o[A(x)].

Ha ocHoBaHMM HCXOAHBIX JAHHBIX U3 II. 3.1.2 BEIYKCIISEM BCIIOMOTaTEIbHEIC BEIHYMHBL:

R N
B= 11 (B+A,) npu i=0,1,...,N-1;

k=i+1

N
Q2= TII [(B+AY™G > pn i=0,1,...,N-1;

k=i+1

BY=A"=Q} =1;

N
A= TI A,upumi=0,1,...,N-1;
k=i+1

N N
b= B'(b,+a,)-) Aa,;
i=1 i=1

B=B"- 4"
[ToxcrasnsieM uX B cineayromye GopMyJIbl:

M[A(x)]=Bx+b



o[A0)]=<x’[Q -(B) I+ Z{b [07 —(B)]+ g 0}>"

3. Pacuer A .
Hcnonp3yeMm ncxonHsie JaHHbIC 1. 3.1.3 11 BEIYHUCIEHUS BCIOMOTATENBHBIX BENYNH; 0003HAUUM A; = A, 1, ¢
= g, TorHa:

q;= qi. 1A ipu i=2,3,.. N
BY=1; B"'=B\(4+2/q;) npu i=2,3,....N-1.
BaTeM BBIYHUCIISIEM

N
=> B},

—_

4. Nnst Berancinenust M(A;) u 6(A.;) ucrionbs3yem HCXoaHbIe AaHHbIe 1. 3.1.4.
O0603HaYMM:!

Voi = X; - BXOJZHOHM CHT'HAJI i-TO KaHala KOMIIOHEHTA.

Brraucnum BcioMoratesibHbIC BETUYUHBL:

= zys—l,KBKis + ys—l,iAis + bs + as npu s = 1>2’-~~’N;

k=1

m

O-si(Ac):{Z[ 5= 1K(A )(B +Ale) +O_s IK(A )GKIS]+ng +Z(GKlSyS Lk ]/2 HpHS:2’3"""N’

k=1

rae Aii: :Ais; AKis = O HPH k 75 i
Yy IMEET CMbBICI MaTEMAaTHYECKOTO OXKH/IaHUsI BRIXOAHOTO CHTHANA i-T'0 KaHaa s-ro OJoKa.
JlanbHe#ie BRIYMCIICHUS IPOBOIAT 110 (hopMyIIaM:

MA) =y, — (ZA x,+z H Aa, +a,);

x=1

o(Ac.) = oni(A).

5. Pacuer ,( A).

J171 BEIYUCTIEHHS G 1 A)UK UCTIOJB3YeM HCXOIHbIe TaHHbIe 1. 3.1.4.
O0603HaYNM

q91=4;
)\41‘: Ac.ni;

)Cl.2 :va(A) npu i =1,2,...,N.

BbI4KCIUM BCIIOMOTaTebHbIE BEIUNYHMHBIL:
qi=qi1 Apyapui =23, ...,N;
= Sy=1;

I _ni 24 )
=B'Aj+ —)mpui=1,2,..N;

i

2
2. 202 447
S,‘271 - S,’Z Al_ +— +—+ Zz’ npu i= 1,2, . N,
q; q, q;

Ciin=1;



i 24
C,=11 (AK +—K] npu j > i+1.

U k=iel q.
3aTeM BBIYUCIIHNM
aﬂ(ij =< f“{;,fsf + 2 [Sf —(Bi)z]}+ 22/1 ZS 2,6, %L
P =l j=itl j

6. Pacuer A
g Beraucnenus A, HCIIONIB3yeM UCXOTHBIE TaHHbIE I1. 3.1.6.
BBenem 0003HaueHUs:

/11': 00,
S5’
Ziz = (l—a[)zy—lz npui=1,2,..N.

3neck ¢f; - napamerp nepebopa, KOTOpbli pu Kaxaom i= 1,2, . .N npuanMaet 3Ha4enns 0 wm 1.

. . 2
Berumciim no gopMynam npuinoxenus 3, 1. 3 BcroMmorarenbHble BenuuuHsl Bi, Bi, S;, Cy;, g:.

Beenem dynkmmro V (a4, oy, ..., 0n) OT BEIHIHHEI 0
2
V(s zm +y<2{)( stailst (P Jea>a > 52,0, X
i=1 Jj=i+l Jj
Pacuer A, cooTBeTcTBYyeT 3amaue morcka max V(o ..., Oy) IPH YCIOBHH, YTO O MOXKET MPUHUMATh OJHO M3

JByX 3HaueHu# o; =0 win o; =1.

Hampumep, mpu N = 3 Heo0X0auMo BRIYUCINTE Bocemb 3Hadenuit V(0, 0, 0), V (0, 0, 1), V (0, 1, 0), V (1, 0, 0),
V(1,0,1),V(0,1,1),V(1,1,0),V (1,1, 1)nBsiOpare HauOOJIbIIICE U3 HUX.

7. Pacuet yiyae) (€15 &2s -+ -5 Ep)s Wotae) (€15 &os - -5 &p)-

st Beraucnenus: pyHKUUE BIAMSHUS UCTIONIB3yeM MCXOIHbIE AaHHble 1. 3.2.1.
BeIuncianM BcrioMoratenbHble BETUYUHBI:

1 1
Bi=Bitoi(&i, .-, &); bibitan(Ey, -, §y); G,'Zg = Giz +E,322,( 1,~--,§p); gf§ = gf +5,312,( 1,~--,§p)o

i A2 .
[MoncraBuB ux B (HhOpMYIIBI IPUIIOKEHUS 2, TI. 2, BEIYUCIAM Blg R Ql. e mpui= L2,.. N

OTH BEJIMYHMHBI UCIIOJIB3yeM JUIs BbuuciaeHuss M[A.(x)] u noacraBuM ux B (hOpMyJIbl NPUIOKEHUS 3, 1. 2
2
Bmecto R, Q7 , b.

3arem 1o hopMyIaM NPUIOKEHHS 2, T1. 2 BHIYUCIAM O'[AC (x)] u M [AC (x)]

3aTeM BBIYUCIIMM UCKOMBIC beHK].[I/II/I BJIMSTHUSA

WYarae) (G &2y s &) = M[Ac(x)Lf - M[Ac(x)];

Yoiao) (E1s s &) = O-[Ac (X)L - O-[Ac(x)]'

8. Pacuet AA, ;.
Jn1s pacdeTa HCIIONB3YIOT HCXOAHbIE JaHHbIE M. 3.2.2. Beraucianm BcroMorarteabHble BETUUMHBI Ai; TIpH i = 1, 2,
N.

vy N2

7\41.; = (1+Kl) )"i.

ITo popmynam npunoxenus 2, 1. 3 Beraucianm A, ;. Mcnonb3ys Az BMECTO A; 110 popMysaM NpHIokKeHus 2, 1. 3
BBIUMCINM A 4(&, ..., &,). TpeOyeMyro XapakTepHCTUKY HaXoJAT 1o hopmyie

AACJZ[(&I’ ERRE] E.ap) = KAch
rae K: (ACAH(fI’ EEES) é:[)))/ ACAZI‘

9. Pacuer A(A)E, ..., &)
Jlnd pacdera UCIONB3YIOT UCXOAHBIE AaHHBbIE 1. 3.2.3.
BrrunciauM BcrioMoraTeNbHbIE BETHIHHBI Aje, Yjc:



Mie = (1K) A,
Xie = (1+1) .

o

ITo dopmymam m. 3.1.5 Berancanm 6,( A ). Mcnonmb3yst Ay, )iz BMECTO A; H ;, IO (pOpMyiam IPHIOKEHHS 3 1.5,

BBIMHCIAM Ope( A).
McKOMYIO XapaKTEepUCTHKY HAXOMSAT 110 hopMyIie

AG,EL( A )(&13 ] ép):l GH( A )s

e I=[ 6,4 A)-0,( A)Vo(A).

10. Pacuer AAL(Ey, ..., &p).

Jia pacdera MCIIONB3YIOT UCXOAHBIE JaHHBIE 1. 3.2.4.
BrrunciauM BcrioMoraTeNbHbIe BETUIHHB Oje

0 =(1+1;) 8.

ITo dopmynam npunoxenus 2 m. 6 BeramcauM A, Mcmons3ys 6 BMecTo ;, BRIUMCIUM Ay 1O (opMynam
MIPUIIOKEHHUS 2 1. 6.
Hckomyto XapakTepuCTHKY HaXOIUM Mo GopMmyJie

AAL=TA,,

rae r=(Aye - A/ Ay

11. Pacyer MX UK B cTaninoHapHOM JUHAMHUYECKOM PEKHUME B HOPMAJIBHBIX YCIOBHAX.

Jus pacuera Mcronb3yroT ucxonHsle nanHele 1. 4.1. Homuuanenyto AUX UK u Hambomnbinee nomycrumoe
OTKJIOHEHHE OT HEE PaCCUHUTHIBAIOT IO opMysIam

4, ()= E[l Ay (w)

M(0)=304 (o)1, 0) 1T 4, ()

i=1

Homunansnyto @YX MK u HaubosblIee 10ITyCTHMOE OTKIOHEHHE OT Hee PacCUUTHIBAIOT 110 (hopMyJiam

¢H<w>=g¢,ﬁ<w>;
A¢<w>=gm<w>.

CrieKkTpanpHYIO IUNIOTHOCTH CITy4aitHo# coctaBistromeit MK paccunteiBarot o dopmyse

Sz(a))flﬂlAfﬂ @)5. (0)+S. ().

: = i
i=1 1+

12. Pacger MX UK B cTaninoHapHOM JHHAMHUYECKOM PEXKUME B Pa0OUYNX YCIOBUSIX AKCILTyaTaIlHH.
Jlna pacdera HCIIONB3YIOT NCXOAHBIE HaHHBIE Tl 4.1 1 4.2.

PaccuuteiBaior BcriomorarenbHble BeNMUUHEL Ad: (0), A@e(m), S'. (a))
Ag

8, (0)= 3 M (@) v, BT A (@) 114, (0):

i=1 I=1 I=i+l

Ag, ()= ﬁ: [A¢i (@)+ ¥ ag, (E)]

i=1

N —

s (@)=2 11 4,(0) 5. @y B +s. @+w, @)

. =i i
AS -1 =i+ A Ai AN



Hcnone3ys nansble npuioxenus 2, . 11, Haxonar GyHkuun Buusaus Y/ , (é: ), Y np (rf ), W (f ):
A

Va1 - Ao

¥ ap (E):A(P&((D) - Ap(w);

vs [E)s. @-5. @
AE A

A

[MIpumeganue k n.7. Ang Hauboee CIOKHOTO aNropuTMa pacuera A, npuBeneHa O61ok-cxema. [Iporpamma
COCTaBIIAETCS B 3aBHCHMOCTH OT THIIA UCHOIB3yeMorr DBM.

” 81 fgggz__h
BemiucarHue BarBod
8{,3% S:{‘- ‘ﬂz”f_; A 7
|Cirjr 1= AN 4

g__1 15 1

BeiyucaeHue Cﬁgueq )
Vieg o) —

Havang

Hem
1142
l:ﬁﬂ =V, o)
61 ' f
_ 3
A a8 )
Papmipolianue s
wHatopol
... Xy

IMPUJIOKEHHE 3

MATEMATHYECKHE MOJIEJIU CH, COCTABJIAIOIIUX NUC, U, UX MX

1. WneamsHoe TpeOyeMoe mpeoOpa3oBaHHWE BXOJHOTO CHTHANA IO PAa3UYHBIM KaHaJlaM KOMIIOHEHTOB
HPOUCXOIUT HE3aBHCHMO.

Mogens kanana uaeanbHoro CH onmuchIBaeTCs THHEHHBIM CTAIIHOHAPHBIM OIIEPATOPOM:

t

yu(t)= [y (=) iz +a(r),

0

rac y” (t)—I/I,HCaJ'IBHHﬁ BLIXOZ[HOﬁ CHUT'HaJI; hI/I (l - T)-I/IﬂeaHLHaH BCCOBasa (l)yHKIII/IH 6J'IOKa; X(T) - BXO,HHOﬁ
CUTHaJI.

PeanbHoE npeoGpa30BaHHe (663 yuc€Ta B3aWUMHOI'0 BJIUSIHUA KaHaJ’IOB) TaK)Ke€ OIMCBHIBACTCS JIMHEHHBIM
CTallMOHAPHBIM OIIEPATOPOM:

t

ve(t)= [yt~ )x{ehz +a, (o)

0

rae yP(t) - peaJbHBII CHTHaJI Ha BbIXO#E OJIOKa; hP(t —Z') - peanbHas BecoBasg (GyHKIHS; aP(t) -

CTallMOHAPHBIN CIy4YalHBIA 3proJUYECKUil IPOLECC, ONUCHIBAIOLIMI AIJUTUBHYI COCTABIISIIOLLIYI0 BBIXOIHOTO
CHUTHaJIa.

[Morpemnocts mpeobpasoBanus &()=y,(f) - yu(f) sBIAETCA CTAIMOHAPHBIM CIYy4aHHBIM 3PrOAUYECKHM



MPOLIECCOM.
B crarngeckom pesxxnme pabotsl CU Mozenp KaHaa yrpoImiaeTcs:

Yu=Axta;
Yp=Apx +ay,

rne A,a - MOCTOSIHHBIE YMCIIa, MYJIbTHILIMKATHBHAS U aJJIMTHBHAS COCTABIIONIME HIEaJbHOrO IpeoOpa3oBaHus
COOTBETCTBEHHO. A, dp, - CIy4alHbIE BEIMYMHBI, MYJIbTUILIMKATUBHAS U aAJUTHBHAS COCTABJIAIOIIUE PEATBHOIO
npeoOpa3oBaHMsl COOTBETCTBEHHO.

ITorpemHocTs NpeoOpazoBaHus € = Y, - Vy ABIAETCS CAy4alHON BEIMYUHOM.

B craTtnyeckoM pexuMe ¢ y4eTOM B3aMMHOTO BIMSHHS KaHAJIOB B OJIOKE BBIXOIHOMN CHUTHAI OI0Ka

y,=4,x+a,,
rae Y, M X- BEKTOPbI BBIXOIHBIX H BXOJHBIX CHIHAJIOB COOTBETCTBEHHO (pa3mepsl BEKTOpPOB X H Y, paBHbI
KOJIMYECTBY KaHAJIOB OJIOKa m); A,- CllydaliHas MaTpULa, SJIEMEHT A, ; COOTBETCTBYET NPEOOPA30BAHUIO CUTHANIA X;
Ha i-M BXOJIE B CUTHAJI Y j Ha j - M BBIXOJIE; I p - BEKTOP aJUIMTUBHAIX COCTABIIAIONIMX HA BbIXOJE OOKa.

[Tpu ucnonb30BaHUM TAKOM MOJIENTM CUTHAJ Ha j-M BBIXOJe OJI0Ka

m
Yoi = Z A, ;% +a, ;.
i=1

[MorpemHocTh peoOpa3oBaHus 10 j-My KaHaIy

J

m
A, = ZAp,fjxf —A;x; +a,; ~a,
i=1

>

rie A MyJIbTUILIMKATUBHAS COCTaBIISIONIAsl MAEAILHOTO OIIEPATOPa j-ro KaHaaa KOMIIOHEHTA.

B npaneneiimem cumraem A,; u A, HEKOPPEIMPOBAHHBIMM CIyYalHBIMU BEJIMYMHAMHU, KPOME Clydas
COBIIaJICHUsI MHIEKCOB; @), ; U d),; HEKOPPEIUPOBAHBI NIPH i # j; A, ;; U a,,; - KOPPEIUPOBAHBI.

2. BpIOOp MaTeMaTHYECKOW MOIEITH KOMIIOHCHTOB, BXoasmmx B cocta UHC, omnpenenser Bun 3amanus MX
stux CU. Bup 3agaans MX 10oDKeH MO3BOIUTH OMPEICITUTh TapaMeTpbl MOACTH. Vcrmonbp3yst MOAeh IPHII0KEHUS
3, . 1, nonmyyaem BelpaxeHust 1yist MX KOMIIOHEHTOB,

B cratmyeckoMm pexxuMe a7 ONHOKAHANBHOTO KOMITOHEHTa. A, - CHCTeMaTHYecKas COCTaBISIOIIAS
MOTPEIIHOCTH - ABJISIETCS IMHEHHOHN (PyHKIHEe! BXOAHOTO CUTHANA:

=1, -4+ (a, -

rac Ap —A,C_lp —da - MareMaTU4eCcKue OKUIaHUus MyJILTHHHHKaTHBHOfI n aHZ[I/ITI/IBHoﬁ COCTaBJIAOIINX

MOTPENIHOCTH COOTBETCTBEHHO; A, @ - MyJIbTUILIMKATHUBHAS U aJANTHBHAS COCTABILIONINE HICAIBHOTO OIepaTopa
COOTBETCTBCHHA.
o
Jucnepcus ciy4aliHOM COCTaBIISIIOLIEH MOTPEIIHOCTH 6’| A |- nomunom BTOPOW CTENEHH OTHOCUTEIBHO

BXOJIHOTO CHIHANA
2f 4 2 2 2
o' |A|=0, x"+2Rx+0,
P P

2 2 o o
rac O'Ap ’O-a[, - JUCIICPCUHN MYJIBTUIUIMKATUBHOU U aIIUTUBHOU COCTABJIAIOIINX MMOTPCIIHOCTU COOTBETCTBECHHO,

R - x03pdUIHEHT KOPPEISAIINN MEXITy HUMH.
o
CpeliHee KBaJpaTHUECKOE OTKIIOHEHHE CIIy4aiiHOW COCTaBISIONIEH morpemHocTd o A | KoMIOHEeHTa uMmeer

BU;

0

2 .2 2 )
ol A z(an +2Rx+o0) )A
14 P

[Ipennonaras Hanu4re THIIOBOTO pa3dpoca mapaMeTpoB KOMIOHEHTA, TIOIYYHUM HX THITOBBIE MX:



( ) [(_) A]x+M[( )—a]:Bx+b;
( ( )x2+02(c_zp)=G2x2+g2

I[Tpumeuanwue. [locrennee BEIpaKeHNE MOITYUEHO B MIPEAION0KEHHH O HE3aBUCHMOCTH Ap u c_lp

= [UZ(ZP )xz +c72(67p )]% = (G2x2 +g2)%;

3. Cucremarnyeckass COCTaBISIOIAs MOTPEIIHOCTH IPeoOpa3oBaHHUs MO j-My KaHaJy MHOTOKAaHAJIbHOTO
KOMITOHEHTA BBIPAXKACTCsl CICAYIOIINM 00pa3oM:

m
= ZAp,Uxf —A;x; + (ap,J - aj)
i=1

MaremaTtuueckoe OXHUAAHUEC 110 TUITY

M(ch)ziﬁ“ M, ), —A4,x, +M@,,)-a,.

Jucnepcus A, paBHa

o’ (Ac./)z i“z (Zp,z/ )Xiz +0’ (Ep,./)

Takoii Monenblo MOkeT ObITh onrcano CH co MHOTMME BXOJaMH U OHUM BBIXOJOM, IPH YCIOBUH, YTO KaHAJIbI
KOMITOHEHTA ONPAIINBAIOTCS HE OJTHOBPEMEHHO.

Hamnpumep, paccMOTPUM KOMMYTATOp € 71 BXOJAAMH.

[TorpemHocTs NpH ONpoce j-ro KaHajla BEIPAXKACTCs CISAYIOMINM 00pa3oM depes IapaMeTpbl KOMMYTaTtopa U
BXOJHBIC CUTHAJIBI KAaHAJIOB!

-1

r.+R . ry + R, m
i 0
A=-U,—2 "W 41144 W UA+(r.+R A Z—’ +Z Ko
! "r.+R_+R R K ol o +7,
v Tpj k£ k)l i#] ~ obpi i#] 06p1

rae U; -BXOOHOW CHIHAl j-rO KaHaja, F, - BBIXOAHOE CONPOTHMBIEHME JaT4MKa B I[-M KaHajle, Ry
COIIPOTHBJIEHHE OTKPBITOrO KIIF0OYa PH MPSAMOM TOKE; Rogp - CONPOTUBIEHHE PA3OMKHYTOIO KJII0Ya IIPU 0OPaTHOM
Toke; U, - OCTaTOYHOE HanpsuKEHWE; [, - TOK YTEYKH 3aKPBITOTO KaHana, Ry - BXOAHOE CONPOTHUBIICHHUE
cienytomiero 00ka;

1 < 1
R=—ty—
! ch ; Ro6pi + rﬂi

[Ipennonaras nneansHOe coriacoBanue 610koB B UNC, umeeM ry; = 0; Ry = o0
CuntaeM, uTo Ryp; << Rogpi-
Torua BI)Ipa)KeHI/Ie JJIs1 l'[OFpeU_lHOCTl/I KOMMyTaTOpa HpI/lHl/IMaeT BU/

=U, Z Koy +Z Ko U,+U, +Rnpj21m

i#j 06p1 i#] 06p1 i#j

CucreMaThyeckasi COCTaBIISIIOIIAS Aq/ TIOJTYYac€TCA IIPU YCPEAHECHNN XapPAKTEPUCTUK KOMIIOHECHTA:

m

:_Z j+z ;:ﬂ i+Uoj+Enpjil_ui

i#j 06p1 i#j o0pi i#j

C yuerom tunosoro paszopoca MK Beruucisem M(Ag), KOTOpoe HMEET BHJ, aHAIOTHYHBIA ONMCAHHOMY B
MIPUIIOKEHUH 2, 1. 8.

o, )= S m(, U, e, )
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pj

i#j R06pi 06pi

M("p,_/ )= U, + Enpfil_m"
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MNPUJIOKEHHUE 4

1. Pacder MaTeMaTH4IeCcKOTO OKUIAHUS CHCTEMAaTHIECKON COCTaBIAIOmEH morpemrHocTH M[A(x)].

B nmamHOM myHKTe mpuBomuTcsa mpumep pacuera M[A.(x)] UK ycrpoiictBa cBs3um ¢ ob0bekToM (YCO)
YIOpaBISIONMETo BeraucuTensHoro komruiekca (YBK), moctpoerHoro Ha 6a3e npoueccopa M-6000 ACBT-M.

CrpykrypHas cxema K YCO mpexacraBiena Ha puc.l, rne BH - 610k HOpMmanm3amuy, OCYIIECTBIISIOLIHA
npeoOpa3oBaHie CHrHaja OT 00BeKTa B nekTpudeckuid curHar, YCHY - ycunurens CHTHAJIOB HHU3KOTO YpPOBHS;
ANII - anamoro-uu¢poBoii mpeobpazosarens; K;, K, - kimrounm KOMMyTaTopoB IepBOHl M BTOPOIl CTyIeHH
COOTBETCTBEHHO.

LA a7 WG LTSS 1) S Y S

b [ T -

Puc. 1

bnox Hopmamuzamuu BH-12A Bxoaur B cocTaB Moayns HopManu3auuud A613-2 u mpenHasHaueH Uis
npeoOpa3oBaHMsl CUTHAJIOB JaT4nKa (B JaHHOM CIydae BEJIMYMHBI HM3MEHEHHUS! CONPOTHBICHUS TEPMOMETpa
COTIPOTHUBIICHUS) B YHU(HUIIMPOBAHHBIA DIIEKTPUYECKUN CHTHAN TOCTOsHHOTO HampspkeHus 0-50 mMB. Bxomnoit
muama3zoH BH-12A ot 0 no 33 Om. HomuHanpHas craTideckas XapaKTepUCTHKA TPeoOpa30BaHUs IMEET BHT

Su(x¥)=Ax+ay,

rae a; = 0; 4,=30/33 = 1,516 MB/Om.

YcewnmmTens CUTHAJIOB HU3KOTO YpoBHS A613-1 sBisercs rpynmoBeIM OJ0KOM i 16 KaHAJOB M MpeaHAa3HAYCH
Ui TipeoOpa3oBaHUsl CHUTHAJIOB MOCTOSHHOTO HampspkeHus 0-50 MB ¢ BBIXOIOB HOpManu3aTOpPOB B CHTHAJ
MOCTOSIHHOTO HANPsDKCHUs BRICOKOTO ypoBHs 0-5 B. HomuHanbHas ctatnyeckas XapakTepUCTHKA MPeoOpa3oBaTesist
YCUIIUTEIIA UMEET BUJ

fo(X)=A4,x+a,,

rae a; = 0; A,= 5000 mB/50 MB = 100.

Amnanoro-uugpooii mpeodpazosatenb A611-4 npenHasHaueH s NMpeoOpa30BaHMs aHAJIOTOBBIX CHUTHAJIOB,
MOCTYNAIOUIMX ¢ BbIXxoJa ycunurens A613-1, B indposoit kon. HomuHanbHas cratuyeckas xapakrepuctuka AL,
B, umeer Bun

x=2,44107y,

T/ie y - BEIXOZHOW KOJ MpeoOpa3zoBaTels.

Pexum padoter YCO craTHdecKuid,

HomuHanbHbIE CTAaTUYECKHE XapaKTEPUCTUKH IIPeoOpa3oBaHHs MEPEUUCICHHBIX OJIOKOB 3aJaioT Tpedyemoe
nmpeoOpa3oBaHue.

BBuny Toro, uro mms kommoHeHTOB YCO otcyrcTBoBamu cBegeHHs 0 M[A((x)], ObUM TIpOBEAEHBI
9KCIEPUMEHTANIbHBIE pPa0OThl 10 ONpEeAEIeHHI0 HEeOoOXOAMMBIX MX naHHBIX KOMIOHEHTOB. OleHKa 3THX
XapaKTEePUCTHK NMPOBOAMIACH B COOTBETCTBUHU ¢ MeToauKkoi PTM 25.159-714.

HccnenoBanue XapakTepHCTHKU IOrpelHocTeld kommyTartopoB A612-5 (K1) u A612-9(K2) mokasano, 4ro
MOTpenHocTy, BHOcHMbIe KmodamMu K u K,, npeHeOpe:kMMo Malibl 110 CPaBHEHHUIO C HOTPELIHOCTSIMH OCTaJIbHBIX
6nokoB [loatomy mist neneit pacyera kimoun Ky u K, MOXXHO cUnTaTh WieanbHBIME KOMMYTAaTOpaMH U I10JIarars,
st Hux M[A(x)] = 0.

[TomydeHHbIE XapaKTEPUCTUKH, IPEACTaBICHHBbIE B Tal.l, SABIAIOTCS WCXOOHBIMU JAaHHBIMH ISl pacdera
M[A(x)] YCO mo popmynam mpuitosxeHus 2, m 2.

Tabmuma 1
TTumep [TapameTpsr
KOMIIOHEHTA A, MB/°C a B b,B
1 1,515 0 0 0,67-10°
2 100 0 -0,038 0
3 1 0 -0,00173 2,25-10°



Brrancimm o ¢popmynaM npuitoskeHus 2, m 2:

B*=10,99877 B; B' = 99,962:0,99877 = 99,839; B’ = 1,515-99,962-0,94877 = 151,2561; A°=1,515-100 = 151,5;
bh=2,25107+0,67-10"; B' = (2,25 + 0,66) -10° = 2,91 mMB.

OxoHuaTeNnpHO, nojctapss B Gopmyiny M[A(x)] = (B - A%x + b - a, umeem M[A (x)] = 0,248 + 2,91 MB.

2. Pacuer npenena A0MyCKaeMOIro 3Ha4EHHs MOTPELIHOCTH Ay

B naHHOM ITyHKTE IPUBOIUTCS MIPUMED pacyeTa u3mepuTenbHoro kanana MBK-7.

CrpykrypHas cxema MK npencrasnena Ha puc. 2, rae V - ycwmrens ©799/4; K - xommyrarop d799/2; 1 -
Jenurens HanpspkeHus; AL{I1 - ananoro-ungposoii npeodpazosatens ©41221.

X : i
ol oy W ok Mo Haunbes

Puc. 2

KOMITOHEeHTBI =~ M3MEpPUTENBHOTO  KaHala BXOISAT B  COCTaB  arperaTHOTO  KOMILIEKCA  CPE/ACTB
aneKTpon3MeputenbHoi TexHUKH (ACOT).

Yeumrens ©799/4 npennaznaven mis yemnerus ot 0-10 mB o yposas curnama 0-10 B.

ITomuHanbHas cTaTHYECKAs XapaKTEPUCTHKA YCHUIIUTEN UMEET BUJL

S (x) = 4x,

rae A; = 10000 mB/10 mB = 1000.
Kommyratop @®799/1 wkommyrupyer curHanst 0-10 B. Homunanphas craTudeckasi XapaKTepHUCTHKA
mpeoOpa3oBaHusl KMEET BH/T

fHZ(x) = A2x=

rae A,= 1.
Jenurens npegHasHaueH is mpeoOpa3oBaHusl CUrHaja ¢ BeIxoja komMmyraropa 0-10 B no yposus 0-1 B.
HomuHanbHast cTaTiueckas XapakTeprCcTHKa IPeoOpa3oBaHysl ACIUTENSI UMEET BHI

fH3(x) = 051 "X,

ALIT ©4221. [IpparMaeM HOMHHAJIBHYIO XapaKTepUCTUKY npeoOpasoBanus AL

fH4(x) =X,

Tak Kak nmorpermHocts UK Oyner B manpHeimem npuBoauts Ko Bxoxy ALITL. Pexxum paGoThl KaHalla CTaTHYECKHUA.

Kpome nepeuncieHHbIX XapakTepUCTHK, HCIIOJIb30BATNCH XapaKTEPUCTHKN TOTPELTHOCTH, B3ATHIE U3 MACIIOPTOB
prOOpPOB.

Yeunurens ©799/4. HopMmupoBaHHasi OCHOBHasl MpuBeAeHHast norpemHocTh cocrapiser 0,1 %. Torma Ay =
0,1-100-10000 MB = 10 MB.

Kommyratop 3799/2. HopmupoBanHas npuBeneHHas norpeurHocts cocrasisier 0,1 %. Torma Ay, =0,1-1007
>-10000 MB = 10 MB.

Ileﬂl/lTeJ'lb HUMCCT NOrp€IHOCTb HAMHOI'O MCHBIIIE HOFpeHJHOCTeﬁ OCTAJIbHBIX KOMIIOHCHTOB, IMO3TOMY CHHUTACM
AH3 =0.

AL ®4221. HopMupoBaHHAs OCHOBHAS MPHBEIEHHAs MOrPemHocTs coctapisger 0,2 %. Ay =0,2:1007-1000
MB =2 MB.

[Tony4eHHbIE XapaKTEePUCTHKH, IPEICTABICHHBIE B Ta0. 2, SIBJISIOTCS HCXOIHBIMH JaHHBIMU JUIS pacueTa.

Tabmuma 2
Homep komnonenra XapakrepucTUka
A; Ay, MB Bxoanoit nuanazon ¢, B
1 1000 10 0..10-10°
2 1 10 0..10
3 1 0 0..10
4 1 2 0..1
Breraucnum:

¢>= 10 MB-1000 = 10000 MB; ¢3 = 10000 MB; ¢, = 10000 MB;
B, =1000+24,10/10 = 1000+2a,; B, = 1 + 2a,10/100000= 1 + 2a,10*;
By=1;Bs=1+2a2/1000=1+4-107ay; B*=1;



B*=1+4107ay; B> =B B' = B* (1 + 2a,10™);
B’ = (1 +4a,107)-(1 + 2a,10%) -1000 + 2a,); C1=1; Cry=1;

Cyy=1; Ci3=1+2-10"ay; Cy= 1 +2a,107; Cpy = 1; SA% =1;

2
S3 = (1+4a410_3 +4(1T“64)4; S? =82

2 2
S? = S32(1+2a210_4 +W.

VuuTeiBas, 910 @; < 1, B NMONyYEHHBIX BBHIPAKEHHSX NpeHeOperaeM wieHamu nopsaka 10°. B pesymsrare

HOJIy4HM:

S2=1; 87 =(1+84,107 } 8 =(1+84,10°
S? = (1+4a,107)-(1+84,107)- (1 + 4,10 +84,107)

CoctaBuM (QYHKIUIO

=10a,(1+2a,10 J1 + 44,107 )+ 10a, (1 + 44,10 )+ 24, +

V(“l’az’az’azt)
2 2
+y102m(1+4a210’4+8a410’3)+a31002(0)+M(1+8a410’3)+
y
2 2 2
JMza) +2.10a1(1+8a410-3).10a2—(l_“z) '100+2a4(1+2a210-4).—(1_“4) 4,
y 10000 1000
1-a,) -4
+10a2{2a4%

Beraucnss V(ay, ... , a4) 15 BCCBO3MOXKHBIX KOMOWHAIMT a1, d), A3, A4 U CPABHUBAS WX, HaxoauM max V(aj, a,,

as, ag) = 4,01 MB, ipu 3TOM a; = a; = a, =1.
IPUJIIOXKEHHME 5
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1. JlaTumk ¢ yHU(UIMPOBAHHBIM BBIXOHBIM CUTHAJIOM HAMPSDKEHUS M TOKA (QHAJIOTOBBI).
2. Jaruuk ¢ yHHU(UIMPOBAHHBIM aHAJIOTOBBIM CHTHAJIOM B BHJE NepHoja (YacTOThI) CIIEJOBAHUSI UMITYJIbCOB

WM UHTCpBaJia BPEMCHU MCKAY ABYMS UMITYJIbCaMHU.

4.2

3. daruuk ¢ yHUpUIUPOBAHHBIM LIU(POBBIM CUTHAIOM (ABOMYHBIA KOJ, ABOMYHO-JECATHYHBIA KOJI C BecaMu 8-
-1, andaBurHO-1IMBPOBOIL KO).
4. latunk ¢ HEyHU(HUIUPOBAHHBIM BBHIXOJHBIM CHUTHAJIOM, NPeoOpasyronuii U3MEPUTEILHYIO XapaKTePHCTHKY

WA BEJIMYUHY B CUTHAJ IIPOU3BOJIBHOI'O BUa (HaHpH)KeHI/IC, TOK - MTHOBEHHBIH WJIN 3(1)(1)€KTI/IBHI>II\;I, qacToTa, (ba3a,
COITPOTUBJICHUE, EMKOCTb, UHAYKTUBHOCTD, CcOOCTBEHHAs 4acTOTa K0JIe0aTeILHOIO KOHTypa)Z

4.1. AHaNOTOBBIN HETIPEPBIBHBIM.
4.2. AHaJOTOBBIN TUCKPETHBIM.
4.3. ucdposoii.
5. Hopmanusytoiuii npeodpazoBatesb (peodpasyomuii BXOJHOH CUTrHaI B YHU(PHUIIMPOBAHHBINM CUTHAN):
5.1. TIpeoOpa3oBaTenb aHAIOTOBBII HANIPSKESHHSI, TOKA.
5.2. [IpeoOpa3oBaTeiib aHAJIOTOBBIA UMITYJILCHBIH.
5.3. [IpeoOpazoBateinb ¢ HUGPOBLIM BBIXOJHBIM CUTHAJIOM.
6. [IpeoOpazoBarenb yHU(DUIIMPOBAHHBIX CUTHAJIOB.
6.1. AHaJIOTrOBOI'O HENPEPHIBHOTO B @aHAJIOTOBBII HETIPEPHIBHBIMH.
6.2. AHaIOroBOrO HEMPEPHIBHOTO B aHAJIIOTOBBIN TUCKPETHBIN U 0OpaTHO.
6.3. AnaoronupoBoii:
HATIPSDKCHUS, TOKA B KOT;
MIEPUO/Ia, YaCTOTHI, HHTEPBAJIA, BPEMEHHU B KOJI.
7. KommyTarop:
7.1. AHamOTOBBIX CHTHAJIOB.
7.2. IMITyTbCHBIX CUTHAJIOB.
7.3. LIuppOBBIX CUTHAIIOB.
8. Cnenpranciurens (MUHH-OBM).
9. I[TamaTh (MUKpOIIpOLIECCOP):
9.1. Bydephas.
9.2. Hakonurenb TaHHBIX.
10. CpencTBo OTpakeHUs! JaHHBIX:
10.1. BusyansHoro.
10.2. JIokyMeHTaIbHOTO.
10.3. HakorureHus.
11. ®opmupoBaTes MOTOKA AaHHBIX (U1 0TOOpa JaHHBIX OT BCEX MCTOYHHMKOB MH(MOpMAIMK U (HOPMUPOBAHKE

BBIXOJHOTO IMOTOKA C IEJIbI0 BBIIAYM TPeOyeMOW MOCISIOBATENIFHOCTH KOMAH UIS YIIPABJICHHS HCTOYHHKOM
HH(pOPMALIUH).

12. JIunus cBs3H.

12.1. IIpoBoaHas.

12.2. PaguocBsi3b.

13. CpeactBo coracoBanus ceueHu (MHETEPdEIC) U KOHTPOIIEp.

['pymITel KOMIIOHEHTOB

ITo npusHaky eauHOOOpasus onucanus ceoiicts AC

1. Kommonentsr 1; 4.5; 5.1; 6.1 ¢ HeIpepbIBHEIMU aHAJIOTOBBEIMH CHUTHAJIAMH Ha BXO/IaX U BBIXOZAX.

2. KomnonenTsr 7.1; 7.2, OCyIIECTBISIONINE KOMMYTAIHIO HENPEPHIBHBIX aHAIOTOBBIX CUTHAIIOB.

3. Komnonentsr 2; 4.2: 5.2; 6.2 ¢ aHaJOTOBEIMH CHTHAJlaMH Ha BXOJE M BBIXOJE, OIWH W3 KOTOPHIX WK 00a

JUCKPETHBIC.

4. Komnonents 3; 4.4: 5.3; 6.3, a taxke UUPPOBbIE M3MEPUTEIbHBIE MPUOOPHI, OCYLIECTBISIONINE aHAIOT0-

uudposoe npeodpazoBaHue.

5. Kommonentst 7.4; 8, 9; 11; 12; 13; 14 ¢ uudpoBbIMU CHUTHAJIAMH Ha BXOJIC M BBIXO/IE.
6. Komnonent 10, ocymiecTBISIIOMINIT BU3yalbHOE M JIOKYMEHTAJIBLHOE OTOOpaKEHHE HAKOIUIEHHUs IU(POBBIX

JaHHBIX.
['pymmbl KOMIIOHEHTOB 110 IPU3HAKY NTPe00pa30BaHUs H3MEPUTENBEHON HH(POPMALUN
Ne Bun npeoOpa3oBaHus U3MEPUTENLHOM HHPOpMaNU Komnonenra Ioncucrema NUC
n/m
1 AmnanoroBoe mpeoOpa3oBaHHE I; 4.1; 5.1; 6.1 I O
2 Amnanoro-amucKpeTHOe mpeodpa3oBaHue 2; 4.2; 5.2;6.2 I O
3 Amnanoro-idpoBoe npeodpaszoBaHue 3; 43;5.3; 63 I, I
4 KomMmyTanus aHaJIOTOBBIX CHTHAJIOB 7.1 II
5 udposoe npeodbpazoBaHue 7.3;8;9; 11-14 I, IV
6 TIlpencrasienue uHbOpMaUK 10.1; 10.2;10.3 v



