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HaKonneHHe H o6pa6oTKa MHoroMepHo~ HH¢QpMaUHH B cny~ae 6onbworo 

~Hcna KaHanoB (106 H 6onbwe) npeAcTaBnHeT co6o~ cno*HYffi aaAa~y, Tpe6y

ffilliYffi AnH CBoero perueHHSI 6onbWOrO KOnH~eCTB8 o6opyAOB8HHSI H AnHTenb

HOrO apeMeHH, B 6onbWHHCTBe cny~aes AnSI peweHHH 3TO~ aaAa~H B Toft HnH 

HHOlt CTeneHH HCilOnb3YffiTCSI 38M, flpH STOM B Ka~eCTBe KpHTepHH npH OUeH

Ke pa3nH~HblX CHCTeM H8KO!lneHHH H o6pa60TKH A8HHblX HCilOnb3YffiTCSI cne-

AYffiwHe xapaKTepHCTHKH: 

1) tflH3H~eCK8H uenecoo6p83HOCTb CHCTeMbl ( T,e, YAOBneTBOpHeT nH 

A8HH8H CHCTeMa ycnOBHSIM 3KC!lepHMeHT8 C TO~KH 3peHHSI HCilOnb30B8HHSI 

Bcelt none3HOft tflH3H~9CKOft HH4>opM8UHH 0 nony~aeMOA B OllbiTe, H C TO'IKH 

apeHHH nonHero aHanHaa ASHHbiX); 

2) yHHBepcanbHOCTb CHCT9Mbl ( T.e, B03MO*HOCTb ee H CITOnb30B8HHH AnH 

pa3nH'IHbiX SKCil9pHM9HTOB) j 

3) KOnH'IeCTBO, 06beM H cnO*HOCTb o6opyAOB8HHSI; 

4) Bp9MH 0 He06XOAHMOe AnSI npeACTSBneHHSI HH4>opM8UHH K BHAy, YA06-

HOMY AnSI Ha6nffiAeHHSI 0 ASnbHeltrueft o6pa60TKH H xpaHeHHSI B onpeAeneHHOft 

(no B03MO*HOCTH C*aTOft) 4>opM9i 

5) O'leBHAHble Tpe60B8HHSI: IlpOCTOTa, yno6CTB0 0 HSAe*HOCTb H T,Jl, 

HaKonneHHe HH<PopMaUHH Mo*eT ocymecTBnHTbCSI nsyMSI c noco6aMH: 

1) perHCTpHpyeTCSI BCSI IlOCTyll8ffilli8H HH!flopMaUHSi i; 

2) npOH3BOAHTCH Bbi6opo~H8SI perHCTp8UHSI, 

B nocneAHeM cnyqae MoryT 6biTb HcnonbaoBaHbi paanH'iHbi e ¢ opMbi acco

UHBTHBHoro 38IlOMHH8HHSI ( 8BTOHOMHble HnH C 38M) HnH CHC Te M a UH!flpOBblX 

(aHanoroBbiX) "oKoH"'. 0AHaKo 3TH cnoco6bi He ynoB!l9TBOpHffiT nepBbiM ABYM 
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Tpe60B8HHSIM 1 T,K, npH 8CCOUH8THBHOM 38ITOMHH8HHH BCTpe'IBIOTCSI cepbe3-

Hb!e 38TpyLlHeHHSI npH H3y'IeHHH TOHKOll: CTpyKTypbl cneKTpOB ('ITO THTIH'IHO 

LlJlSI cneKTpOMeTpH'IeCKHX H3MepeHHll:1 npOBOLlHMbiX B JIH <J>), B cnyqae )Ke HC

fl0Jlb30B8HHSI UH~pOBbiX wOKOH" HeOOXOLlHMO npeLlBapHTenbHO 3H8Tb cneKTp 

HccnenyeMoro H3ny'IeHHH, 'ITO He scerLla B03MO)KHO. ITpo6neMa HaKonneHHH 

MHOrOMe;:moll: HH~OpMaUHH B H3MepHTenbHOM UeHTpe JIH<J> perneHa nyTeM HC

fl0Jlb30B8HHSI HBKOTIHTenell: Ha MarHHTHOll: neHTe / 1-4/• TI03BOJlSIIOlliHX perHCTpH

pOB8Tb BCIO TIOCTynaJOIUYIO HH~pMBUHIO, 

CopTHposKa HaKonneHHOll: HH~pMaUHH B HacToHmee speMH npoH3BOLlHTCH 

nyTeM ee nporoHa qepe3 ycTpoll:CTBO oT6opa, c 3apaHee ycTaHosneHHhiMH rpa

HHUaMH "'oKOH"' H nocnenyJOmell: 38ITHCbiO B MQ3Y (4096), KpoMe OCHOBHOrO 

HeLlOCTBTKa - Manoro OObeMa naMHTH LlJlSI xpaHeHHSI paccopTHpOBBHHOll: HH~p

M8UHH0 Ll8HH8SI CHCTeMa o6naaaeT eme pHLlOM HeLlOCTaTKOB: 

1) HeJlb3H npOBOLlHTb o6paOOTKy B npouecce Ha6opa HH~OpM8UHH 0 
2) ycTaHOBKa rpaHHU 'OKOH"', pe)KHMa 8H8JlH38 H LlOTIOJlHHTenbHOll: HH¢op

M8UHH H8 KOMMyTBUHOHHOM none npOH3BOLlHTCH Bpy'IHYIO ( CJ10)KH0 H HeHa

Lle)KHQ), 

Heo6xoaHMo co3aaHHe nosoro KOMnneKca ycTpoll:cTB anSI npeasapHTenhHOll: 

o6pa6oTKH MHoroMepHoll: HH~opMaUHH, KOTOpb!ll: Obin Obi CBOOOLleH OT nepe

'IHCneHHbiX Bbillie HeLlOCT8TKOB H YLlOBneTBOpHn Tpe60B8H3HM ( 1 +5), 

Ha pHc, 1 npeLlcTasneHa 6noK-cxeMa o6pa6aThiBBJOIUero KOMnneKca, 

npeLlli83H8'IeHHOrO LlJlSI npeLlBapHTenbHOll: o6pa60TKH MHOrOMepHOll: HH~OpMa

U HH. HaKonneHHe sKcnepHMeHTanbHhiX LlBHHhiX ocymecTBnHeTcH TpeMH pe

rHcTpaTopaMH Ha MarHHTHOll: neHTe (PMJI-1,2,3), C K8)1{LlOrO H3 HHX HH~p

MBUHH MO)KeT Qb!Tb nepeHeCeHa Ha p MJI-4 ( nepeHOC neHTbl JlHOO nepe3aTIHCb), 

KOTOpblll: HCIIOJlb3yeTCSI B OCHOBHOM LlJlH IIOK8H8JlbHOll: copTHpOBKH COOb!THll: 

B MHOrOMepHOM cneKTpe, 

ITapaMeTpbl1 riO KOTOpb!M npOH3BOLlHTCSI OTOOp HH~OpM8UHH 1 rpaHHUbl 

00p808TbiB8eMOrO Y'I8CTK8 H BHLl 8H8JlH38 38Ll810TCSI onpeLleJl<:!IIHOll: KOMBH

LlOll: B LlOnrospeMeHHOM 3anoMHHaJOmeM ycTpoitcTse (D3Y). Ko~aHLlhi B D3Y 

38HOCH·TCSI JlHOO spy'IHYI01 JlHOO ~OpMHpyJOTCSI B 38M no TO'IKBM H KOM8H

Ll8M1 oTMe'IeHHhiM cseToBbiM KapaHaarnoM Ha sKpaHe ocuHnnorpa~a. Hcxoa

HhiMH Ll8HHb!Mll LlJlSI ¢opMllpOB8HHSI KOM8HLl H LlOITOJlHRTeJlbHOll: HH¢opM3UHH SIB

JlHIOTCH OLlHOMepHbie HHTerpanbHbie cneKTpbl no OLlHOMY HJlH HeCKOJlbKHM 
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napaMeTpaM, nony~eHHhle npH xpaTKOBpeMeHHhlX npeaBapHTen&HhlX nporoHax 

HHcpopMauHH ~epe3 ycTpolicTBO oT6opa (YO). 

0oKaHanbH851 COpTHpOBKa C06hiTHli 1 YAOBneTBOpHIOIUHX onpeaeneHHOMY 

KpHTepHIO oT6opa, ocyruecTBnsteTcst nH6o aBTOHOMHbiM M03Y, nH6o 38M, 

pa6oTaromeli B aHanH3aTopHoM pe)KHMe, B nepBoM cnyqae nocne Ka)Kaoro 

nporoHa neHThi KoMaHaHoe ycTpolicTBO ( KY) nocbi.,aeT B MaWHHY onpeaeneH

Hhili KOA, npH 3TOM B 38,'\!\ Bbipa6aTbiB8eTC51 ynpaBnHIOIUHli KOA 1 KOTOpb!H 

~epe3 ycTpOHCTB8 ynpaBneHHst ( YY 1
1
2,3) nepeKniO~deT B COOTBeTCTBYIOIUHe 

pelKHMbi M03Y, PMfl-4 H Ll3Y. Llanee paccopTHpoBaHHast HHtjlopMaUHst 3anH

CbiBaeTcst Ha HMfl 3BM, a B Ll3Y 38HOCI!TCH HOB8H rpynna KOM8HA 1 H npouecc 

llOBTOpsteTCH CHOB8, AHanorH~Hbie aell:CTBH51 BblllOnH51IOTC51 H B cnyqae, KOr

aa copTHpoBKa npoH3BOAI!Tcst HenocpeacTBeHHO Ha 3BM. TaKHM o6pa3oM, B 

cocTas o6opynoBI1 1IHst o6pa6aTbiBaiOwero KOMnnexca BxoastT cneayiOIUHe ycTpoli-

CTB8! 

1, fleHTOllpOT51)KHblli MeX8HH3M C ll!HpHHOli neHTbl - 1 AIOliM, 'IHCnOM 

AOpO)KeK - 20 H CKOpOCT51MH neHTbl npH BOCllpOH3BeaeHHH 1 1 2 H 3 M/ CeK, 

L!ni!Ha neHTbi-1000 M 1 rrnoTHOCTb 38llHCH-10 HMTI/MM, 

2, L!Ba aonrOBpeMeHHbiX 38llOMHH8101UHX yCTpOJl:CTB8 H8 BOCeMb 38-pa3-

pHOHbiX CnOB C BpeMeHeM C~HTbiB8HH5l - 1 MKCeK, 

3, M03Y OT 3BM "MHHCK-2" c ycTpolicTBOM ynpaBneHHH/ 5/. 

4, YcTpOliCTBO OT6opa, OCyiUeCTBnstroiUee OAHOBpeMeHHOe Cp8BHeHHe ABYX 

13-pa3pstAHhlX KOAOB HCCneayeMoro C06hlTH51 C KOA8MH BepxHeH H HH)KHeH 

rpaHHU 1 38llHC8HHbiMH B Ll3Y; BpeMH cpaBHeHHst - 2 MKCeK, 

5, YcTpOliCTBO 38HeCeHH51 (Y3) KOAOB rp8HHU H AOTIOnHHTenbHOli HH

cpopM8UHH B L!3Y, Ha6op KOAOB ocyiUeCTBnsteTC51 C llOMOIUbiO Tene~OHHOro 

HOMepOH86Hp8Tenst C BH3yanbHbiM KOHTpOneM, 

6. YcTpoltCTBa ynpaBneHirst 11 norH~ecxoe ycTpolicTBO (flY) , ocywecTBnH

IOIUHe cpopMHpOB8HHe BpeMeHHOlt AHarpaMMbl H o6ecne~HB8IOIUHe BblllOnHeHHe 

BCeX pelKHMOB 8H8nli38 1 38llporp8MMHpOB8HHbiX B KOM8HA8X L!3Y , 

7, 3 B M 63CM-4, aononHeHH8H ycTpOliCTBOM 6biCTporo BBOA8 UH<!JpOBOli 

HHcpopM8UHH 1 OCUHnnorpacpoM CO CBeTOBbiM K8p8HA8ll!OM 1 onepauHeli TIOK8 -

H8nhHOH COpTHpOBKH HHcpOpM8UHH H B03MO)KHOCTbiO BbiBOA8 HHtpOpM8UHH H8 

BHeWHHli perHcTp/6- 8/, 
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CocTaa HCTIOI!b3yeMoro o6opynoaa!IHSI 1 axoASI!Ilero a o6pa6aTbiaaiO!I1Ht% 

KOMTII!eKC 1 MOMeT H3MeHSITbCSI a 3aaHCHMOCTH OT Tpe6oaaHHt% H CileUH~HKH 

3KcnepHMeHTa. B Tex cnyqaSix, Korna He Tpe6yeTcSI Ma!IlHHHaSI o6pa6oTKa 

HH~pMaUHH 1 a KOIIH'IeCTaO napaMeTpOa H ceqeHHt% HeaenHKO, COpTHpOaKa MO

MeT npOH3aOAHTbCSI C nOMO!Ilb!O aaTOHOMHOrO MQ3Y C nocnenyiO!IlHM abiaO-

aoM aaHHbiX Ha aHemHHe ycTpot!cTaa. EcnH Me 'IHcno napaMeTpoa 6onee 

aayx, a 'IHcno ceqeHHH 6onbme 10, To noKaHanhHYIO copTHpoaKy uenecoo6pa3-

HO npOH3BOAHTb OAHHM H3 nayx onHCaHHblX Bbi!Ile CTIOC060B, npH'I~M B HeKo

TOpbiX cnyqaSIX MOryT 6b!Tb 0/lHOapeMeHHO HCllOI!b30aaHbl KaK aaTOHOMHOe 

M03Y, TaK H 3BM, TipH noKaHal!bHOH COpTHpoaKe MHoroMepHOt% HH~pMaUHH 

npeaycMoTpeHbi cneayiO!IlHe peMHMbix/: 

1, TpexnapaMeTpoabit% aHanH3, B 3TOM peMHMe KO/lbi nayx napaMeTpoa 

noaaiOTCSI Ha cxeMbi oT6opa ( CQ 1 H C02), rae onpeaenSieTcSI, ynoaneTaopSIIOT 

nH /l8HHbie KO/lbl ycnoBHSIM OT6opa ( T,e, npoaepHeTCSI ycnoa11e N1w ~N 1 ~Nllfl , 

rne N t - KOA COOTaeTCTayiOUiero napaMeTpa, N11n H Nan - KO!lbl 

HHMHero H aepXHero noporoa cooTaeTcTaeHHO), a Kon TpeThero napaMeTpa 

nocTynaeT Ha abiXOAHOt% perHcTp YO H HanHeTcSI aapecoM, no KOTopoMy no-

6aanSieTcH "IN a onpeneneHHYIO H'let%Ky naMSITH, no n106oMy H3 napaMeTpoa, 

nOCTyTIBIO!IlHX Ha CXeMbl OT6opa, MOMeT 6b!Tb ilOI!y'leH KaK HHTerpanbHblt% 

cneKTp aHyTpH ceqeHHSI 1 3aAaHHOrO rpaHHUaMH NHn H Nan• TaK H AIISI 

KaMAOrO KaHana aHyTpH 3aAaHHb!X rpaHHUe 

2. llayxnapaMeTpoBbit% aHanH3 ( peMl!M "oKHo x OKHo"). B 3TOM cnyqae 

o6a napaMeTpa nonaiOTCSI Ha cxeMbi oT6opa H no n106oMy H3 HHX MOMeT 6biTb 

nonyqeH noKaHBI!bHbiH cneKTp B Ce'leHHH, 38A8HHOM rpaHHUaMH 118 CO, 

3, PeMHM KOHTpOI!H, llaHHbll!: peMHM 8118/IOrH'IeH peMI!My "OKHO X OKHO", 

C TOll: IIHWb p83HHUet%1 'ITO rpaHHUbl 38!l8IOTCSI 118 CKIIOHaX nHKa T8KHM o6pa -

30M0 'IT06b! npOKOHTPOI!Hp0~8Tb npaaHnbHOCTb pa60Tbl CXeMbl OT6opa ( T,e, 

npoaepHTb CTa6HI!bHOCTb rpaHHU H npaaHI!bHOCTb pa60Tbl cyMMaTopoa), 

x/ 
PeMHM H aHA aHanH38 38AaH onpeneneHHbiMH rpynnaMH KOAOa B KO-

M8HAe ll3Y (pa3pHAbi 38,37,38 a ll3Yt H 27,38,37,38 a ll3Y2)• 
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8 K8)1{.[10M H3 Tpex OnHC8HHbiX Bb!Uie pe)I{HMOB B03MO)I{H8 mo6aSI KOM6H

H8UHSI napaMeTpOB. 

cf>yHKUHOHanbHaSI cxeMa norHKH H306pa)l{eHa Ha pHc. 2. PaccMoTpHM 

B03MO)I{Hb!e pe)I{HMbl pa60Tblo 

TpexnapaMeTpOBbiJ:I aHanH3. B Ta6nHue I npHBerteHbi xapaKTepHCTH'iec

KHe KO[Ibl 1 38nHC8HHbie B ll3Yt H ll3Y2 ( 36,37 H 38 pa3pSII:Ibl) 1 I:IJISI K8)1{Ll0J:I 

KOM6HH8UHH napaMeTpOB A, 1J H C B pe)I{HMe TpexnapaMeTpOBOrO 8 H8JIH38. 

T a6mrua 

.l3J(J;D; .usY1 ,ll3Y2 aHaJIJ(J3a co1 C02 AI Br Cr A2 B2 c2 

ABC I 0 0 0 I 0 B c 
ACB I 0 0 0 0 I B c 
BAG 0 I 0 I 0 0 A c 
BCA 0 I 0 0 0 I A c 
CAB 0 0 I I 0 0 A B 
CBA 0 0 I 0 I 0 A n 

.u 

3anHCb ABC 03H8 'i8eT, 'iTO K OLl napaMeTpa A ITOCTynaeT H8 BbiXOLlHOH 

perHCTpi KOI:IOM p83HOCTVI N 1 ( C ) - N HIT ( C ) ocyureCTBJISieTCSI pac npeneneHHe 

cneKTpOB napaMeTpa A , COOTBeTCTBYIOU!HX onpeneneHHOMy K81-!8JIY B ceqcmm 

no napaMe Tpy C, no rpyrmaM naMHTHi no napaMeTpy B nl-JOH3 BOL1HTCSI 

nHurb npoBepKa BhiiTOnHeHHSI ycnoBHSI NHr{B l ~ N1 (B) $. N e:t< B l . AHa-

norH'iHO pacum¢poBhiB8IOTCH H npyrHe KOM6HHauMn:. T aKHM o6pa30M1 Ha ll3Y 1 

npi13H8K "1" HMeeT TOT n apaMeTp 0 KOTOphlA nocTynaeT H8 BhlXOI:IHOJ:I perMCT~ 

ll11 SI nocn enyiOmeJ:I noKaHaJibi-IOJ:I copTn:poBKH, Ha ll3Y 2 npH3Ha K "1" y cao6on

Horo napaMeTp8 1 no KOTOpOMy npoBepSieTCSI TOJibKO COOTBeTCTBHe KOLl8 rpa

HHU8M Bb!6paHJ-IOT'O Ce'ieHHSI 1 TpeTHi% napaMeTp rtpH3H8K8 He HMeeT, 

B Tex cnyqaSix, Korna pacnpeneneHHe no rpynnaM naMSITH 3auaeTC5i 

B C8MOM CliO Be ll3Y } 1 HH OLlHOMy H3 napaMeTpOB H8 ll3Y 2 npn:3H8K He npH-

CB8HBaeTCSI. 

JlOSICHHM pa60Ty lTOrH'!eCKOrO ycTpOJ:ICTBa B OLlHOM H3 pe)I{.HMOB1 Ha-
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npHMep, ABC ( pHc. 2). B cooTBeTCTBHH c Ta6nHuel!: B STOM cnyqae npHa

HaK "1" HMeJOT A 1 H B :1 B 27 pa3p51JJ.e LI3Y2 aarrHcaH .. 0 .. , cnenosa

T e:l hHO, BeHTHJtH 6JtOKHpOBKH ( 8 6n) 6ylJ.yT OTKpb!Tbl elJ.HH>I'IHbiM IIOTeHUHa

JtOM rrocne HHBepTopa ( YIH) H Ha rpyrrrry BeHTHnel!: BA 1_ 18rronaeTc51 paa

pewaJOIUHl!: noTeHuHan. Kon napaMeTpa B rrocTynaeT qepea BeHTHJtH BB 1 _ 18 

Ha n epsy10 c xeMy oT6opa (CO I), a KOlJ. napaMeTpa C - Ha C02. 

EcnH KOilbi N 1 ( B ) H N 1 (C) yaosneTBOpl'IIOT ycnoBHl'IM oT6opa, To B 

6noKe cosrraaeHHl'l ¢opMHpyeTc51 HMrrynhc rrepeHoca Koaa rrapaMeTpa A Ha 

14-paapl'lllHbll!: BbiXOilHOl!: perHCTp ( P Bbix). CTapwHMH pa3pl'lllaMH PBbiX 

ocymecTBnl'leTcl'l yrrpasneHHe rpyrrrraMH rraM51TH . 4Hcno yrrpasnl'IJOIUHX paapl'l

aos MO*eT H3MeH51ThC51 B 3aBHCHMOCTH OT 'IHCJta KaHaJtOB B CIIeKTpe rrapa

MeTpa, KOil KOTOporo IIOCTyrraeT Ha pBbiX.' 

Ha ynpaBJtl'I!OIUHe pa3p51lJ.bl IIOCTyrraeT KOil pa3HOCTH N I (C)- NHrf C) H3 

C02 qepea rpyiiiibi seHTHneA B; l-7 H B II l-7 . BeHTHJtH rpyrrrr B ~ H 

B" y yrrpaBJtSIIOTCl'l IIOTeHUHanl.lMII OT J1nJ1' Y H J1flJ1" Y COOTBeTCTBeHHO. 

B pac::c MaTpHBaeMOM pe*HMe (A 1=1 H B:~=l) OTKpb!Thl BeHTHJtH a; ' B 

3aBHCHMOCTH OT 'IHCJta KaHaJtOB B CIIeKTpe rrapaMeTpa A (" 1" B OlJ.HOM H3 

pa3p511lOB C 27 ITO 33 Ha L13Y 1) OTKpbiBaeTCl'l COOTBeTCTByJOfuHl!: BeHTHJtb 

I 

' 

·t 

B rpyiirre B 11 . YnpaBJtl'IJOIUHA IIOTeHuHan c B Jl rronaeTcl'l Ha seHTHJtH rpyrr- J 
IIbi B II 1 - B n 7. H paaHOCTh KOilOB c C02 aaHOCHTCl'l B orrpeaeneHHbie pa3-

p51lJ.bi PsbiX• HarrpHMep, rrpH anHHe cneKTpa A, pasHoA 1024 KaHanaM (" 1" 

s 30 pa3pl'lae LI3Y 1), oTKphiT KnarraH B 114 • H KOlJ. pa3HOCTH IlOCTyiiaeT 

B cTapwHe 4 paapl'llla PBbiX• TaKHM o6pa3oM, rrpH nsyxsTa*HOM pacrrpe

aeneHHH IIaMl'ITH B03MO*Ha COpTHpOBKa CIIeKTpa A Jl1151 18 KaHaJtOB rrapa

MeTpa c (2 M03Y 4098). EcnH A2 • B2 H c2 paBHbl HyJtJO, TO HOMep rpyii

Ilbl H HOMep M03Y OIIpeaenl'!eTCl'l KOlJ.OM 0 38IlHCaHHhiM B 27 +35 pa3pHlJ.aX 

LI3Y 1• B STOM cnyqae Ha rpynnhi BeHTHnel!: B ~ H B ~ ynpasnl'IJOIUHA noTe H-

unan He IIOCTyiiaeT, a OTKpbiBaiOTCl'l BeHTHJtH 8 H l - BH7 IIOTeHUHanOM 

c HHBepTopa YIH. OpH sTOM Mo*Ho rronytiHTb KaK crreKTpbi nnH Ka*noro 

KaHana B ceqeHHH ITO OJlHOMY H3 rrapaMeTpOB 

panhHhle CIIeKTphl B HeCKOJthKHX CetieHHSIXo 

8 HITH C ) , TaK H HHTer-

OepeHOC KOJla H3 pBbiX B II8M51Tb OCyiUeCTBJt51eTC51 38Jlep*8HHhiM HM-

rrynhCOM 38HeCeHH51 KOil8 Ha p BbiX• 3TOT HMIIYJtbC rrpOXOJlHT qepea K118Il8H 

BY 3 , ecnH M03Y ( HnH 3BM) He 3aHl'!To perHcTp&uHeA rrpenb:aymero 
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--. 

I 
J 

HMrrynbca. B cny'lae, ecnH M03Y 3aHHTo, OTKpbiT BeHTHnb BY 2, H HMrrynbc 

onpoca B3BOilHT TpHrrep T onp.• KOTOpbi~ yrrpasnHeT BeHTHneM B y 4 • VI Mrrynbc 

KoHua paooTbi M03Y ocymecTBnHeT rrepeHoc Koaa H3 PabiX. a rraMSITb. 3THM 

>Ke HMnynbCOM c HeKoTopo~ 3aaep>KKOlt copaCbiBaeTcH T orrp.• CHcTeMa roTosa 

K OOp800TKe HCCnenyeMOI'O COOblTHH C Jlpyrolt KOM8Hil0~ 0 38!1HC8HHOlt B ll3Y • 

3TOT UHKn l10BTOpsteTCH Jlnll K8>Kil0~ KOM8H.llbl, 

EcnH KO/lbi rrapaMeTpos B H C ·He yaosneTsopHIOT ycnoBHHM oT6opa, 

TO CHCTeMa rrepeXOJlHT K paCCMOTpeHHIO cne.llyiOIUelt KOM8H.llbl, 

AsyxrrapaMeTpOBbilt aHanH3. ITpH3HaKOM .naHHoro pe)!{HMa HBnHeTCH Ha-

nH'iHe "' t"' a 27 pa3psr.ne ll3Y 2· Bo3MO)!{Hbre BH.llbi aHanH3a H Hx npH3HaKH 

rrpHse.neHbi a Ta6nHue II. 

Ta5nHua n. 

BH;n 
.ZI3.YI .ZI3Y2 

8H8JIH38 Ar Br cr A2 B2 c2 
G01 C02 

AB 0 0 I I 0 0 A B 
BA 0 0 I 0 I 0 A B 
AC 0 I 0 I 0 0 A c 
CA 0 I 0 0 0 I A c 
BC I 0 0 0 I 0 B c 
CB I 0 0 0 0 I B c 

B 9TOlt 38!1HCH Ha rrepBOM MeCTe CTOHT rrapaMeTp, !10 KOTOpOMY se.neT

CSI !10K8HanbH8SI COpTHpOBKa, a !10 BTOpOMy rrapaMeTpy OCyiUeCTBnsteTCSI pac

rrpeaeneHHe crreKTpos no rpyrrnaM M03Y. 

PaCCMOTpHM pa6oTy CHCTeMbl B .naHHOM pe)!{HMe .llnSI O.llHOlt H3 KOM6H

HaUHlt napaMeTpOB1 HarrpHMep, BC. B COOTBeTCTBHH C Ta6nHuelt A 1"" t H 

B:~ = 1. ITocKonhKY B 27 pa3psr.ne 3anHcaaa • t•, seHTHnH B A. B 8 H B 0 oT

KpbiTbi, a B 6n A, B6ns H B6n 0 -3aKpbiTbi. Cne.nosaTenbHO, Ha Pabrx. a ·e 

rrocTyrraeT KO.ll HH ouaoro H3 napaMeTpos. Ko.n napaMeTpa B no.naeTCH Ha 

COt, a KO.ll C- aa C02. Pa3HOCTb Ko.nos N 1 (B l- N 1m(Bl c COt 'iepe3 

OTKpbiTYIO rpyrrrry BeHTHnelt s; 1-12 (T,K. A 1=t, 8 2=1) R.lleT Ha PBbiX.• 

a pa3HOCTb N I (C) - N HIT( C) yrrpasnsr eT rpynrraMH M03Y 'iepe3 OTKpb!Tbie BeH

THnH 8~1-7. 
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HopManhHO B pe)!(HMe "OKHO X OKHO" B pe3ynhTaTe COpTHpOBKH 110nyqa

IDTCH yqaCTKH cneKTpOB OllHOrO H3 napaMeTpOB (B UaHHOM cnyqae B) UnH 

Ka)!(uoro KaHana B ceqeHHH no apyroMy napaMeTpy (C ). OnHa Ko B cny

qae Heo6x OllHMOCTU MO)!(HO nony'IHTh HHTerpanhHbie Cl1eKTpbl 8 BHyTpH ce

tieHHH 110 C , npH 9TOM B 28 pa3pHae fi3Y 2 UOn)!(eH 6biTh 3811HCaH 11pH3HaK 

"1 " 1 a B pa3pHnax 27 .. 35 fi3Y 1 HOMep rpy1111bl M03Y, B KOTOPYIO 9TOT crreKTp 

HY)!(HO 3ai1HC8Th. 

norHKa pa60Thl BCel CHCTeMhl B uenoM OCTaeTCH TaKOI )!(e 1 KaK H rrpH 

TpexnapaMeT~OBOM aHanH3e, 

KopOTKO paCCMOTpHM OCHOBHbie yCTpOICTBa, BXOllHIUHe B o6pa6aTbiBa-

IOIUHI KOMnneKC 1 H306pa)!(eHHbiH Ha pHC . 1, 

fionroBpeMeHHOe 3allOMHHaiOIUee ycTpOt:ICTBO rrpeUCTaBnHeT C060H rraMHTh Ha 

BoceMh 38-paspSillHhiX cnoB ( pHc,3). Ka)!(noe cnoBo conep)!(HT HHtjlopMauHIO, 

Heo6xoUHMyro nnH pa6oThi ycTpOHCTBa oT6opa. 8 pa3pSinax 1 -+ 13 H 14 .. 26 

fi3Y1 3allHCaHhl KOllhl HH)!(Hel H BepxHel rpaHHU CetieHHH 110 rrapaMeTpy, KOll 

KOToporo rronaeTCH Ha CO 1. 8 Tex )!(e pa3pSinax Ll3Y 2 3arrHCaHbi KOUhi rpaHHU 

UnH npyroro napaMeTpa (il3Y 2 CBH3aHO c C02). norHqecKoe pacrrpeneneHHe 

OCTanhHbiX pa3pHUOB fi3Y OTMetieHO BbiiUe, 

3arrHCh 9TOI HHtjJOpMaUHH B fi3Y MO)!(eT 6b!Th OCyiUeCTBneHa nH60 crre

UHanhHOI rrporpaMMOI HenocpeUCTBeHHO H3 38M qepe3 KaHan CBH3H 1 nH60 

BpytiHYID C ITOMOIUhiD ycTpOHCTBa 3aHeCeHHS1 1 COCTOSIIUero 113 rrpeo6pa3oBaTenH 

aeCHTH'IHOrO KOUa B UBOH'IHbii, H 13-paspHUHOro perHCTpa C He06XOllHMOI 

norHKoH:. 8 rrocnenHeM cnyqae opraHoM Ha6opa HBnHeTCH Tene¢oHHhiH UHCK. 

5J:qe!1KH rraMHTH fi3Y BbiiTOnHeHbl Ha TYHHenhHh!X llHOUaX, 

Pe)!(HM 3aHeceHHSI, IT pH aBTOMaTHtieCKOM 3aHeceHHH ( oT 38M) pa3pHUhi 

39,40,41 H 45 M8WHHHOrO cnoBa HCI10nh3YIOTCH B K8'IeCTBe anpeca Ll3Y, Pa3-

pHllbl 39 -+ 41 orrpenenHIDT HOMep KOMaHUh1 1 a 45-1 pa3pHll - HOMep fi3Y, 

ITpenrronaraeTCH, 'ITO Bhixon 38M noTeHuHanhHhiH:, ITpH rronaqe Ha Ll3Y oqe

pennol KOMaHUbl Coaep)!(HMOe 9THX pa3pHUOB newHtjlpHpyeTCH 1 B pe3yllhT8Te 

qero OTKpbiBaeTCSI OllHH H3 BOChMH BeHTHneH: Ha6opa KOll8 ( 8 ) B Ll3YJ 
HK 

HllH il3Y 2 , Ka)!(noe cnoBo il3Y CBH3aHo c pa3pHnaMH 1-t 38 qepe3 rpyrrrrbi ycTano-

BO'IHhiX BeHTHlleH 8 yc, ( 1 .. 38), 3TH BeHTHllH onpaiUHBaiOTCH HMI1YllhCOM 3aHeCe

HHH OT 38M, Kon C BbiXOUa B yc,t COOTBeTCTBYIDIUHH rrepBb!M 38 pa3pS!ll8M Ma

IUHHHoro CllOBa, napannellbHO nepeHOCHTCSI B Bb!6paHHOe CllOBO fi3Y, 
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AHanorH'LJHO ocymeCTBnHeTCH 38ITHCb HH~OpMBUHH B il3Y OT ycTpOHCTB8 

38HeCP.HHSJ, B 9TOM cnyqae Bb!60p HOMepa KOMaHllbl H il3Y ITpOH3BOllHTCSJ 

rrepeKll!O'LJ8TenSJMH 1 a 38HeCeHHe KOllOB rpaHHU rrpOH3BOllHTCSJ Tene~OHHb!M 

llHCKOM, 

Pe)I{HM "-!TeHHH, f1pH rrocTyrrneHHH o"-!epeaHoro Koaa H3 MarHHTO~OHa 

:ra BXOD.HOH perHCTp MeeT Hoe ycTpoticTBO yrrpaaneHHH ( CY pHc. 2) Bbipa6a

TbiBaeT cepH!O H3 BOCbMH TBKTOBb!X HMnynbCOB, 3Ta cepHH rrepeC'LJHTbiB8eTCH 

TpexpaopSillHhiM D.BOH"'HhiM C'LJeT'LJHKOM ( Cl.J), casraaHHhiM c aewwjlpaTopoM 

(illlJ-1), BhiXOllbl KOTOporo yrrpaBnHIOT OllHOH H3 rpyrrrr BbiXOllHbiX BeHTHneti 

B BbiX. OTrrHpaHHe 9TH X BeHTHneA o6ecrre'LJHBaeT rrocneaoBaTenbHyiO rre peaa qy 

BCeX BOCbMH KOMaHll B yCTpOHCTBO OT6opa H norHKy yrrpaBneHHH, HH~OpMa-

UHH C'LJHTbiBBeTCH OllHOBpeMe HHO C il3Y 1 If il3Y2 , ilnHTellbHOCTb OllHOrO 

TBKTB COCT8BllSJeT 3 MKCeK, 3TO BpeMH CKll8Ll.b!B8eTCH H3 BpeMeHH o6pa-

60TKH OD.HOH KOM8Hllbl B yCTpOil:CTBe OT6opa H BpeMeHH rrepeHOCa KOD.B Oll

HOrO H3 rrapaMeTpOB If yrrpaBnHIOWero KOlla Ha Bh!XOllHOH perHCTp, liHKll 

3aK8H'LJHB8eTCH ITOCne BbiiTOnHeHHSJ BCeX KOMaHll. C rrpHXOllOM CllellyiOLUero 

C06b!THH HB p BX UHKll ITOBTOpHeTCHo 

YcTpoflcTBO oT6opa. YO cocToHT H3 llBYX cxeM oT6opa , B K8)1{Ll.OH 

H3 KOTOPbiX ocymecTBllHeTCH rrpoaepKa Bb!ITOllHeHHSJ ycnOBHH N Hn ~N 1 .$ N Bll 

D.nH llBYX H3 Tpex rrapaMeTpOB 1 X8p8KTepH3YIOIIlHX HCCneayeMoe C06b!THe , 

B cnyqae , ecnH sTo ycnoBHe Bb!ITOnHHeTCH D.nH o6eHx CO, Ha Bhixoae YO ~op

MHpyeTcSJ cHrHan, paapewaiOUlHA rrepeHoc KOD.B TpeTbero rrapaMeTpa aa BhiXOll -

HOH perHCTp, H, D.anee, B IT8MHTb D.llH ITOK8H8llbHOH COpTHpOBKH, 

CxeMa oT6opa BbmonHeHa Ha nayx 13-paapHD.HhiX cyMMaTopax. B OD.HOM 

H3 HHX rrpoaepHeTCH ycnOBHe N 1 - N HIT ~ 0, B llpyroM -

KB)I{lloro CM Ha cxeMy H BbillaeTCH rrpH3HaK BbmonHeHHH aaHHbiX ycnoaHA, 

KpoMe Toro, H3 CM 1 MO)I{eT 6biTb rrony"-!eHa paaaocTb KOllOB N 1 - NHrr , 

KOTOp8H HCITOllb3yeTCH B HeKOTOpb!X pe)I{HMBX aHallH3a, HccneayeMbiH KOll 

ITOD.BeTCH HB CyMM8TOphl H3 BXOllHOrO perHCTpa qepe3 rpyrrrrhl BeHTHlleti H 

cxeM MJJH, a KOllhi HH)I{Hero H aepxHero rroporoa - H3 oqepeaaoR KOMaH

Ll.hi il3Y 1 rrpH"-!eM Nl fl0!18eTCH B rrpHM:>M KOlle, a N HIT H NBil - B ;:tO ITOll-

HHTenbHOMo 

B YO rrpHMeHeHbi HaKorrHTenbHbie cyMMaTophi rra;:>aJJnenbHoro THrra 

CO CKB03Hb!M rrepeiiOCOMo ¢lyHKUHOHallbHaH CXeMa OllHO!'O H3 CYMM a TopOB 
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( CM 1) n pvme::teHa Ha pHc. 4. CnaraeMbre A 11 B nonaJOTCSI Ha BXOAbi CM B 

DHAe noTe HUH8JJOB, KOTOpb!e ITOUAep)KUB8JOTCSI H8 BXOU8X B Te'ieHHe 3 MKCeK 

( BpeMSI cno)KeHHSI 11 nepe11oca Kona pa3HOCTH a a P 5 brx.), Yrrpa BneHI1e BeHTI1-

JJSIMI1 rrepeaoca ocymecTBnSieTcSl cnaraeMbiMI1 A H B ; BbiXOUbr TpHrrepoB 

CM CBl138Hbi c onaoii 113 rpynn BeHTI1neJ:I B : 1 .;- 7 , B ~ 1 .;- 7 , B ~ 17 12 , 

B" 1 ~ 12 (pHC, 2) H HCnOJJb3YJOTC SI JJHWb npH nepenaqe KOA8 p83HOCTH 
p • 

B COOTBeTCTBYJOIUHe pa3pl1Ubl P 5 hrx. ( B 3aBHCHMOCTH OT pe)KnMa a aanH3a), 

CM Bb!ITOnHeH rro cxeMe 6e3 rrepeHoca H3 cTapmero pa3pl1.aa B MnanwHif. 

npH Bb!IIOJJHeHHH HepaBeHCTB8 N I - NHIT '2:_ 0 TpHrrep 3H8KOBOrO p83pS!U8 

CM nocne OKOH'i8HHSI CYMMHpOB8HHSI 6yLieT H8XOAHThCSI B COCTOSIHHH "1 ", 

Pa6oTa CM noSICHS!eTCSI BpeMeHHOJ:I rtHarpaMMoJ:I H Ta6nHueti ( pHc, 4). 

nporp8MMHpOB8HHe ADS! KOMnneKC8 npenBapHTeJJbHOfl o6pa60TKH MHOrOMep

HOH HHdJOpMBUHH. Ha nepBOM aTane npenBapMTenbHOH o6pa6 oTKH ( noKaHanbHBSI 

COpTHpOBK8 C06biTHfl no OAHOMY 113 rrapaMeTpoB) Ha6op TIOUIIporpaMM UOJJ)KeH 

o6ecne'iHB8Tb nony'ieHHe H3o6pa)KeHHSI 11 neTBJJbHOe paccMoTpeHHe HHTerpanb

HbiX crreKTpOB no K8)KUOMY rrapaMeTpy LlJJSI K8'ieCTBeHHOti OUeHKH ITOJJy'ieHHOti 

HHQJOpM8UUH, 3TH nonnporpaMMbl 1 8 T8K)Ke OpraHH3YJOU18SI nporpaMM8 H CHMBO

JJH'ieCKHJ:I Sl3 biK, n03BOJJSIJOIUHJ:I o6p8IU8TbCSI K JJ!060ti nonrrporpaMMe C IIOMO!Ub!O 

CBeTOBOrO K8p8Hil8W8, onHC8Hbl B pa6oTe/7/, Ha6op nonrrporpaMM/7/ Heo6-

XOAHMO p8CIUHpHTb H UOnOJJHHTb IIOAIIporp8MM8MH, II03BOJJSIJOIUHMH <f>opMHpO

B8Th H 38HOCHTb KOM8HAbl B 113Y YCTpOACTB8 OT6opa, K8)KL10MY pe>KHMy H 

BHAY 8H8JJH38 6yrteT npHCBOeH OrrpeneneHHbiA CHMBOJJ, o6pameHHe K KOTOpO

MY o6ecrre'iHT Bb!30B COOTBeTCTByJOUleA IIOLliiporpaMMbl, KpoMe TOro, rrpH 

pa6oTe LlBHHoro KvMrrneKca c 3BM Heo6xoLIHMa ae6o1lbw~SI nporpaMMa -

LlHCIIeT'iep, KOTOp851 onpeneneHHb!M o6p830M pearHpOB8JJ8 6bl HB CHrH8JJbl OT 

KOM8HL1HOrO ycTpOACTBB ( pHC, 1) H <!>opMHpOB8JJ8 yrrpaBJJSIIOU1He KOLlbl LlJJSI 

yy1-+3' 

nocne COpTHpOBKH MHOrOMepHbie CIIeKTpbl MOryT 6b1Th BbiBeLieHbl HB 

aKpaH ocuHnnorpacjla B BHne pacTpa, H3oMeTpHH HJJH TonorpacpH'iecKoro H3o6pa-

>KeHHSI, 

llanbHeJ:\W8SI o6pa60TK8 MHOroMepHbiX crreK"'pOB B 60JJh!UHHCTBe CnyqaeB 

CBOUHTCSI K o6pa6oTKe OAHOMepHblX CrreKTpoBX/, 

x/ 
MeToLIHKa H nourrporpaMMbi rrpeuBapHTellbaoa H rronaoA: o6pa6oTKH 

OLlHOMepHbiX crreKTpOB paCCMOTpeHbl B pa60T8X/7 ,9/, 
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