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,lvl.11 coapeMeHH0fO 3Tana pa3BHTllil HayKH ll TeXHHKH xapaKTepH0 

rronyqeHHe ll HCIIOJI1,30Bam1e 60Jil,IIIHX 061,eMOB HHq>OpMaUHH. KaK II0Ka3hIBaeT 

0IIhIT, C TeqeHHeM BpeMeHH 3Ta TeH)J.eHUllil T0JibK0 )'CHJIHBaeTCH - pa3BHTHe 

ar,1qHcJIHTeJibH0H TeXHHKH, TeJieK0MMYHHKaUHH H pemcTPHpy10rueii arrrrapaTypbI 

npHB0)J.HT K HeyKJI0HH0MY p0CTY K0Jilf'IeCTBa )J.aHHbIX. CJie)J.OBaTeJibHO, B03paCTaIOT 

ll TPe6oBaHHH K cpeJJ.CTBaM ll MeTO)J.aM BX 06pa60TKH ll aHaJIH3a, qT0 3aCTaBJIHeT 

HapamHBaTb BI,IqHCJIHTeJibHI,Je M0IIl,H0CTH C03)1.aBaeMbIX HH<pOpMaUHOHHbIX 

CHCTeM. 

,lvl.11 PHJJ.a 3a)J.aq rronyqeHllil (MO)J.eJIHpOBaHllil HJIH pemcTPaUHH) )J,aHHhIX H 

BX o6pa60TKH rrpeJJ.CTaBJIHeTC.ll aKTYaJibHbIM C03)1.aHHe e)J.HH0fO MeT0)J.lf'IeCK0fO 

II0JJ.X0JJ.a, OCH0BaHH0fO Ha o6ruBX MaTeMaTlf'IeCKHX npHHUHIIax. CrreKTPaJibHO

aHaJIHTlf'IeCKHe MeT0JJ.I,I 0TJilf'IaIOTCH BbICOKOH 3<p<peKTHBHOCTbIO ll M0ryT 6bITI, 

H36paHbI B Kaqecrne .llJJ.Pa TaK0fO e)J.HH0fO II0JJ.X0JJ.a, npH 3T0M BX 0CH0BHbIM 

npeHMyrueCTB0M HBJIHeTCH C0BMelil,eHHe UH<ppOBbIX pacqeT0B C aHaJIHTlf'IeCKHMH 

npeo6pa30BaHHHMH ll Bb!B0JJ.aMH C ueJibIO II0BbIIIleHllil T0qH0CTH ll CK0p0CTH 

BbNHCJieHHH Ha 3BM. AnropHTMlf'IeCKOe 11. rrporpaMMH0e o6ecrreqeHHe, 

C03)1.aBaeMoe Ha BX 0CH0Be, o6Jia)J,aeT BbIC0K0H YHHBepCaJibH0CTbIO ll M0)I(eT 6bITb 

BKJIIOqeHO B nporpaMMHbie ll arrrrapaTH0-nporpaMMHbie K0MIIJieKCbl pa3Jilf'IH0fO 

Ha3HaqeHllil. 

B o6o6rueHHOM BHJJ.e 3TaIIhI HCCJie)J.0BaTeJibCKBX ll npaKTlf'IeCKBX 3a)J.aq 

o6pa60TKH )J.aHHhIX, pelllaeMbIX B JJ.HCCepTaUHH, M0ryT 6bITI, 3aIIHCaHbI B 

CJieJJ.YIQIIJ,eH II0CJie)J.0BaTeJibH0CTH: 

I. PerHCTPaUHH HJIH M0)J.eJIHp0BaHHe )J.aHHbIX B HaTypH0M HJIH 

BI,IqHCJIHTeJibH0M 3KCIIepHMeHTe. 

II. BbIJJ.eJieHHe HJIH oqHCTKa II0Jie3H0H HH<pOpMaUHH, K0ppeKUllil OIIIH60K 

pemcTPaUHH. 

III. AHaJIH3 pe3yJibTaT0B, HayqHbre Bb!B0JJ.bl HJIH MeJJ.HUHHCKa.ll JJ.HarH0CTHKa. 

,lvlH 3a)J.aq BI,IqllCJIHTeJibHOH !pll3HKH xapaKTepHbI 60JiblIIHe 061,eMbl 

BI,JqllcJieHHH H Heo6XOJJ.HMOCTI, rronyqeHllil aHaJIHTINeCK0fO rrpe,ncTaBJieHllil 

pacqeTHbIX )J.aHHbIX Jl.JIH JJ.aJibHeHIIlero HCII0Jib30BaHllil. 3aqacTYIO B 3THX 3a,naqax 

npHMeHeHHe crreKTPaJibHblX II0JJ.X0JJ.0B HBJIHeTC.ll Heo6xo,nHMbIM ycJI0BHeM, npH 

3T0M B 3a,naqax M0,neJIHp0BaHllil arrnp0KCHMaUllil qiyHKUHH BbIII0JIHHeTCH y)I(e Ha 

rrepaoM 3TaIIe. 

B 0CH0Be coapeMeHH0H MeJJ.HUHHCK0H JJ.HarH0CTHKH Jie)KaT UH<ppOBble 

MeT0JJ.I,I perHCTPaUHH CllfHaJI0B H mo6pa)KeHHH, qT0 TaK)I(e npHB0JJ.HT K 

rronyqeHHIO 60JiblIIBX 061,eMOB HH<pOpMaUHH. 

B II0CJie,nHHe fOJJ.I,I 6ypHO pa3BHBaeTCH MarHHTHa.11 3HUeqianorpa<pllil, 

JJ.aIOIUa.11 B03M0)KH0CTI, II0JIH0CTI,IO HeHHBa3HBH0fO ll 6eCKOHTaKTHOfO rronyqeHllil 

HH<pOpMaUHH O npoueccax, np0HCX0MIUllX KaK B Kope fOJI0BH0fO M03ra, TaK ll B 

6onee rny6oKHX ero 0T,nenax. IlpH 3T0M BeCbMa aKryaJibHblM 0CTaeTCH C03,naHne 
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H0BbIX MeT0,ll,0B BbI)l,eJieHirn eIIfHaJI0B, IIHTepeeyIOIIIIIX 11eene,ll,0BaTeneil: II Bpaqeii, 

113 06111eil: enoHTaHH0H aKTIIBH0eTII. 

C03,ll,aHIIe l.(Il(ppoBblX peHTreH0)l,IIarH0eTIItieeKIIX K0MilJleKe0B TaK)l(e 

HBmieTeH BeebMa aKTYaJihHOH 3a,ll,atieii. IlpIIMeHeHIIe TaKIIX annapaT0B 1136aBJIHeT 

OT Heo6XO,ll,IIMOeTII 11en0Jib30BaTh ,ll,0poryIO peHTreH0BeKyIO (pOTOilJleHKY, B TO )Ke 

BpeMH npe,ll,oeTaBJIHH Bee npe11My111eCTBa K0MnhIOTepH0H o6pa60TKII eHIIMK0B II 

nepe,ll,atIII IIX no KaHaJiaM eBH311. Heo6XO,ll,IIMO e03)],aTb nporpaMMH0e 06eenetieH11e, 

K0T0poe o6eenetIIIT Beeb l.(IIKJI pemeTPaUIIII, o6pa60TKII, npe,ll,'bHBJieHIIH, xpaHeHIIH, 

netiaTII II nepe,ll,atIII no KaHaJiaM eBH311 UII<ppOBbIX peHTreHoBeKIIX eHIIMK0B. KpoMe 

TOro, l.(Il(ppOBaH <popMa pemeTPaUIIII 0TKphIBaeT H0Bhie B03M0)l(H0eTII )l,JlH 

pa3BIITIIH K0JIIItieeTBeHHbIX MeT0)l,0B mmmoeTIIKII, II eneKTPaJihH0-aHaJIIITIItieeK11e 

no,ll,X0,ll,bl, Hee0MHeHH0, HaH,ll,YT 3)1,eeb eBoe npIIMeHeHIIe. 

lle.J1hl0 llHCcepTaunouuoil: pa60Thl HBJUieTcH: 

• paeeMOTPeHIIe e e,ll,IIHblX MeT0)l,IItieeKIIX n03111.(Illl pa3JIIl'IHblX 3a)l,atI 

M0,ll,eJIIIp0BaHIIH, pemeTPaUIIII II aHaJIII3a 3KenepIIMeHTaJibHblX )l,aHHbIX; 

• pa3pa6oTKa 0606111eHHOro eneKTPaJihH0-aHaJIIITIItieeKoro no)l,X0)l,a K 

YKa3aHHbIM npo6neMaM; 

• anropIITMIItieeKoe II nporpaMMH0e B0ilJI0I11eH11e pa3BIIT0ro 

MaTeMaTIItieeKoro annapam; 

• e03)],aHIIe K0MilJleKe0B nporpaMM )l,JlH perneHIIH <pyH,ll,aMeHTaJibHblX Il 

npIIKJia,ll,HhIX eeTeeTBeHH0HaytIHhIX 3a)l,atI. 

HayquaH H0BH3Ha 

C e)l,IIHbIX no3Hl.(Illl paeeM0TPeHhI pa3JIIIlIHbie 3a)l,atIH nonyqeHIIH Il aHaJIII3a 

)l,aHHbIX 3KenepnMeHT0B, OT BbltIIIeJIIITeJihH0H H,ll,epHOH (pll3IIKH )1,0 Me)l,Hl.(HHeKOH 

peuTreH0BeK0H )l,HarnoeTHKil. Hail:)l,eHo, 'ITO eneKTPaJihH0-aHaJIHTIItieeKne 

n0,ll,X0)l,bl M0rYT 6hITb 3<p<peKTIIBHO npIIMeHeHhl )l,JIH perneuIIH YKa3aHHhIX 3a)l,aq. 

Pa3BHTa MeT0)l,HKa pernemrn 3a,ll,atI 0 peaKl..(IIHX B MaJI0HYKJI0HHblX eneTeMax 

e peanneTIItieeKIIMil B3aIIMo)l,eiieTBIIHMII. C n0M0illhlO 3T0H MeT0)l,IIKil perneHa 

3a,ll,atia o paeeeHHIIII HeiiTPOHa Ha aJih<pa-qaeTnue, 113yqeH Bonpoe o BKJia,ll,e 

pa3JIIItIHbIX K0Mn0HeHT HYKJI0H-HYKJI0HHbIX B3aIIM0)l,eil:eTBIIH, qT0 HBJIHeTeH 

nepBb!M 6e3MO)l,eJibHblM perneu11eM peanIIeTIItieeKoil: 3a)l,aqn 0 peaKl.(IIHX B eneTeMe 

e qnenoM HYKJI0H0B, 6oJihllIHM TPex. 

HaH,ll,eHhI Bhie0K0TOtIHbie annpoKeIIMal.(IIH eeMeiieTB perneHHH HeJIHHeHHOH 

3a)l,aqn O n0JIHp0He Il F-ueHTPe. BbIIl0JIHeHhl annp0KCIIMal.(IIH 60JibllIOro q11cna 

perneHHH 3a)l,aq11 0 n0JIHp0He B KJiacTepax pa3JIIIlIH0ro pa3Mepa, Haii)l,eHhI np0CTbie 

3aBIICIIM0CTH K03(p(pill.(IIeHTOB pa3JI0)l(eHIIH OT pa,ll,nyea KJiaCTepoB, n03B0JIHIOIUIIe 

K0MnaKTH0 npe,ll,CTaBIITb Bee eeMeiiCTB0 perneHHH. 
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C03,ll,aH IlHTerp11poBaHHblH nporpaMMHblH K0MilJleKe )l,JlH pa3BeTBJieHH0ro 

0)1,H0BpeMeHH0ro aHaJIII3a )l,aHHbIX MarHIITH0H 3HUe<panorpa<pIIII II 

MarHIIT0pe30HaHCH0H TOMOrpa<pIIII, npe,ll,CTaBJIHIOIIIHH eo6oii 3<p<peKTHBHblll 

nOHCKOBblH IIHCTPyMeHT IlCCJie)l,0BaTeJIH. CymeeTBeHHbIM 0TJIIItIHeM K0MilJleKca 

HBJIHeTeH BbIC0KaH m6KOCTb B BbI6ope eueHapIIH o6pa60TKII 3HUe<panorpaMM Il 

perneHIIH o6paTHbIX 38)],atI, a TaK)l(e pa3BIITblH rpa<pIItieCKHH HHTep<peiic. Ilpn 

aHaJIII3e CJI0)l(HbIX np0CTPaHCTBeHH0-BpeMeHHbIX )l,aHHblX B03M0)l(H0 HCn0Jib30BaTb 

opT0rQHaJlbHbie pa3JI0)l(eHIIH no pa3JIIItIHbIM 6a3neaM, BKJIIOtiaH 

TPHr0HOMeTPIItieCKHH 6a3IIC <l>ypbe, KJiaccIItieCKHe 0pT(:>r0HaJihHbie MH0rotIJieHbI n 

co6CTBeHHhiii 6a311c KapyHeHa-Jl03Ba, Bb1611paH 0ilTIIMaJlhHYIO eTPaTerHIO 

o6pa6oTKH. 

Pa3pa6oTaH Il peaJIII30BaH Ha npaKTIIKe annapaTH0-nporpaMMHblH K0MilJleKe 

«IIpneTaBKa UH(ppOBaH K0MnhIOTepHaH K Me)l,111.(IIHeKOMY peHTreH0BCK0MY 

annapary», 06Jia)l,aIOIIIM B8)1(HbIM H0BbIM CB0HCTBOM - B03M0)1(H0CTblO 

omIItieeKoil: nepecTP0HKH noJIH 3peHIIH. TaKaH nepecTPoiiKa no3B0JIHeT B 

HeCK0JibKO pa3 yaeJIIItIHBaTb pa3perneH11e eHIIMKa 3a CtieT C00TBeTCTBYJOIIIero 

COKpameHHH reoMeTPIItieCK0ro pa3Mepa CHIIMKa. B C0CTaB K0MilJleKca BKJIIO'IeHbI 

nporpaMMbl K0ppeKl.(IIH 11306pa)l(eHHH Ha 0CH0Be cneKTPaJihH0ro n0)l,X0)l,a, 'ITO 

OTKpbIBaeT B03M0)l(H0CTII )l,JlH pa3BIITIIH K0JIIItieCTBeHHbIX MeT0)l,0B ,ll,HarH0CTHKil. 

IlpaKTnqecKaH 3HaqHM0CTb 

CneKTPaJihHO-aHaJIHTIItieCKIIe n0,ll,X0)l,bI, pa3BIIThie B )l,IICCepTaUHH, Hall)l,YT 

eBoe npIIMeHeHne npn perneHIIII .ll.PYrIIX 3a)l,aq BbllIHCJIHTeJibH0H {pll3IIKH. 

Pe3yJihTaTbl annpoKCIIMau1111 nonHp0HHbIX perneHIIH y)l(e HCn0Jih30BaJIHCb npn 

pacqeTax MaTPIItIHbIX 3JieMeHT0B B pa3JIIIlIHbIX MaTeMaTIItieeKIIX M0)l,eJIHx. 

O6Jia)l,aeT BbIC0K0H npaKTIItieCK0H 3HatIIIM0CTblO nporpaMMHblll K0MilJieKC 

)l,JlH MafHHTH0H 3HUe<panorpa<p1111, 06ecneq11BaJOI11Hii: a) B03M0)l(H0CTb 

onepaTIIBH0ro aHaJIII3a tt M0)l,eJIJIJ)0BaHIIH )l,aHHbIX M3r no pa3JIIIlIHbIM 

eueHapHHM; 6) perneHIIe o6paTHbIX 38)],aq )l,JIH pa3Hh!X M0,ll,eneii IICT0'IHIIK0B; B) 

npe,ll,eTaBJieHIIe pe3yJihTaT0B JI0KaJIII3auHH Ha T0M0rpaMMe roJI0Bbl IICilbITYeMoro. 

C03)],aHHe TaKoro K0MilJleKea oco6eHHO Ba)l(H0 )l,JlH npoBe)l,eHHH n0HCK0B0H pa60Tbl 

no anpo611poBaHHIO H0BbIX n0)l,X0)l,0B K o6pa6oTKe )l,aHHbIX M3r. 

BecbMa BeJIHKa 3HatIIIM0CTb C03,ll,aHIIH l.(Il(ppOBbIX 

peHTreH0,ll,HarH0CTIItieeKIIX K0MilJleKe0B tt nporpaMMH0ro o6ecnetieHHH K HIIM. 

MO)l(HO oueHIITb ee MaCIIITa6, Hexo)l,H 113 Toro <paKTa, qTo B HaCT0HIIIee BpeMH B 

PoecHH IIMeIOTCH ,ll,eCHTKH TblCH'I Me)l,Hl.(HHCKIIX peHTreH0BCKIIX annapaTOB. 

Ilpe,ll,CTaBJIHeTCH 0ilTIIMaJlbHbIM e03)],aHIIe l.(Il(ppOBbIX pemCTPIIpYJOIIIIIX YCTP0i1CTB 

- nptteTaB0K K Y*e eymeCTBYJOIIIIIM nneH0qHbIM peHTreHannapaTaM. BHe,ll,peHIIe 

TaKIIX npIICTaB0K no3B0JIIIT BhIBeCTH peHTreH0BCKYJO )l,HarH0CTHKY Ha C0BeprneHH0 

H0BbIH ypoBeHb, o6ecnetIIIB perneHHe 3a)l,aq TeJieMe,ll,HUHHbl H K0JIIItiecTBeHHOH 

)l,HarH0CTHKH. 
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I-la 3a1m1TV BhlJlBHralOTCst CJiepyio1m1e pe3VJibTaTbt: 
1. E)I.HHI,IB cneKTJ)aJihHO-aml.JIIITW-leCKIIii nO)I.XO)I, K nOJI)"IeHmo, o6pa6oTKe 

II aHaJIII3Y )l,aHHI,IX BhlqlICJIIITeJihHOro II HazypHoro 3KCnepHMeHTa. CyTh MeTO)l,a 

COCTOIIT B aHaJIHTW-leCKOM npe)l,CTaBJieHIIII 1I3yqaeMhIX <l>YHKUIIB )],JUI )l,aJlhHeiirnero 

IICnOJih30Bamrn. B paMKax MeTO)l,a npHMeIDIIOTCH pa3JIW-IHhie nO)l,XO)l,hI K 

annpoKcHMaQIIII <l>YHKUIIB, C IICnOJih30BaHIIeM IIIIIpOKOrO )l,IIana3oHa 6a31ICHI,IX 

<l>YHKUIIii. 
2. MeTO)l,IIKa perneHIIH 3a)l,aq O peaKUHHX B MaJIOttyKJIOHHI,IX CIICTeMaX c. 

pean1ICTW-1eCKIIMII B3aHMO)l,eiicTBIIHMII, noKa3aHa ee np1IMeH1IMOCTh )],JUI pacqern 

peaKQIIB C q1ICJIOM qaCTIIU )1,0 8 BKJIIOqHTeJihHO. PerneHa 3a)l,aqa O pacceHHIIII 

HeiiTPOHa Ha aJih<t>a-qaCTIIUe, II3yqeH aonpoc O BKJia)l.e pa3JIW-IHI,IX KOMnOHeHT 

ttyKJIOH-ttyKJIOHHI,IX B3aHMO)l,eiicTBIIii. 

3. BhlcoKoTOqHhie annpoKCIIMaUHII ceMeiicTB perneHIIii HeJI1IHeiinoii 3a)l,aq1I 

0 nOJIHPOHe II F-ueHTPe, a TaK)Ke O noJIHpOHe B KJiaCTepax. C IICnOJih30BaHIIeM 3TIIX 

annpOKCIIMaUIIB BhIIlOJIHeHI,I pacqeThI MaTPWIHhIX 3JieMeHTOB nepexo)l,a 3JieKTPOHa 

Me)Key 6eJIKaMH a paMKaX IlOJIHpOHHOii MO)l,eJIII. 

4. KoMUJieKC nporpaMM )],JUI HHTerpnpoBaHHOro aHaJIII3a MarHIITHhIX 

3HUe<t>anorpaMM II MarHIITOpe30HaHCHhIX TOMOrpaMM M03ra qeJIOBeKa. B COCTaB 

KOMilJieKca BXO)l,HT nporpaMMhI o6pa60TKII II aHaJIII3a MarHIIT03HUe<t>anorpaMM, 

OCHOBaHHhie Ha opTOroHaJihHhIX pa3JIO)KeHIIHX no pa3JIW-1HI,IM 6a31ICaM, BKJIJOqaH 

TPIIrOHOMeTPWieCKIIB 6a31IC <l>yphe, KJiaCCW-leCKHe opTC>roHaJihHI,Je MHOroqJieHhl II 

co6CTBeHHI,Iii 6a31IC KapyHeHa-Jlo3aa. KoMUJieKc BhrnonneH B cpe)l.e 

nporpaMMnpoaauHH MATLAB II co)l,ep)KIIT pa3BIIThiii rpa<t>WieCKIIii IIHTep<l>eiic. 

5. Annaparno-nporpaMMHI,IB KOMilJieKc )l,JIH IlOJI)"IeHHH II o6pa6oTKH 

Me)l,IIUIIHCKIIX pemreHOBCKIIX II306pa)I{eHHii 6e3 npIIMeHeHHH nJieHKH. KoMUJieKC 

n03B0JIHeT IlOJI)"IaTh un<t>pOBhie )l,IIarHOCTW-leCKIIe CHIIMKH, He yczyna10m0e no 

IIH<l>OpMaTHBHOCTII UJieHOqHhIM, nplI cymeCTBeHHOM CHII)KeHIIH )1,03 o6Jiyqenirn. 

KoppeKUIIH )l,IIarHOCTW-leCKIIX Il3o6pa)KeHnii np01I3B0)1,IITCH C IlOMOIUhIO 

cneKTJ)aJihHI,IX MeTO)l,0B. 

PeaJIH3aunst pe3VJihTaT0B paooThl 
Pa6orn BhinOJIHeHa a COOTBeTCTBHII c nJiaHOM HayqHO-IICCJie)l,OBaTeJihCKIIX 

pa6oT HHcTnzyrn MaTeMaTWiecKnx npo6neM 61IoJioru1I P AH. 06o6meHHI,Iii 

cneKTJ)aJihHO-aHaJIHTW-leCKIIii MeTO,l( ony6JIIIKOBaH a MOHOrpa<l>IIII II yqe6HOM 

noco61I1I, a TaK)Ke B cep1III ~HaJihHI,IX crnTeii. 

KOMUJieKc nporpaMM )],JUI o6pa60TKII )l.aHHI,lX MarHHTHOii 3HUe<t>anorpa<t>HH 

peanll3oBaH B cpe)l.e nporpaMMnpoBaHHH MATLAB II IIcnoJih3YeTCH B 

Jla6oparnp1I1I o6pa6oTKII )l,aHHI,IX HMIIli PAH )],JUI aHaJIII3a 

Heiipo<t>II31IOJIOrW-1eCKIIX 3KcnepHMeHTOB. 

AnnapaTHo-nporpaMMHl,IB KOMilJieKc «Ilp1IcnmKa UII<l>pOBaH KOMnhIOTepHaH 

K Me)l,IIUIIHCKOMY pemreHOBCKOMY annapazy» pa3perneH MIIHIICTepcTBOM 

3)1.paBooxpaHeHHH Pct> K IICilOJih30BaHIIIO B Me)l,IIUIIHCKIIX )"Ipe)K)l,eHHHX II BHe)l.peH 

B Me)l,IIUIIHCKYJO npaKTIIKY- C 1997 ro)l,a npHCTaBKa pa6orneT B 0)1,HOB H3 60JihHIIU 
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MoCKOBCKOii o6JiaCTII, c ee nOMOIUhlO BhIIlOJIHeHo OKOJIO 50 ThICHq 

)l,1IarnocTW-1eCKIIX CHIIMKOB. Be)l,eTCH pa6orn no THpa)KIIpOBaHIIIO II IIIHpOKOMY 

BHe)l,peHmo np1ICTaBKH, Ha OilhITHOM 3aBO)l,e HHCTUTYTa 61IOJIOrW-1eCKOro 

np1I6opocTPoeHHH PAH Bh1nymeHa MaJiaH cepIIH. 

Anpooaunsi paOOTbl 
MaTepliaJihl )l,IICCepTaUIIII )l,OKJia)l,hIBaJIIICh Ha Me)I{eyHapO)l,HOM 

KOJIJIOKBnyMe «HOBhie IIH<l>opMaunoHHI,Ie TeXHOJIOrHII» (MocKBa, 1991 ), 

Me)K)l,yHapO)l,HOM CIIMil03nyMe «MaTCMaTW-ICCKIIe TeOplIII 61IOJIOrW-ICCKIIX 

npoueccoB», (Kan1IH1InrpaA, 1993), 5-ii Me)K)l,yHapo)l,Hoii KoH<t>epeHUIIII "Image 

Processing and Computer Optics", (CaMapa, 1994), Ha 9-ii CKaH)l,IIHaBcKoii 

KOH<t>epeHUHH no aHaJIII3Y ID06pa)KeH1Iii (Yncana, lllaeuHH, 1995), na VI, VII, 

VIII, IX, X II XI Bcepocc1Ii1CKHX KOH<t>epeHunHX «MaTeManiqecK1Ie MeTO)l.hI 

pacno3HaBaHHH o6pa3oB» (3BeH1IropoA, MocKBa, IlymttHO, 1993-2003), Ha I 

BcepOCCIIHCKOH KOH<t>epenulIH «CilCKTJ)aJihHI,Ie MCTO)l,hl o6pa6oTKII HH<l>opMaUHII B 

HayqHI,IX IICCJIC)l,OBaHHHX» (IlymHHo, 2000), Ha MC)K)l,yHapO)l,HOH KOH<t>epCHUIIII 

«Real Time Data» (,[.(y6Ha, 1994), na Me)K)l.yHapo)I.Hoii KoH<t>epenu;HII 

«MaTeMaTIIKa. KoMnhIOTep. 06pa30BaH1Ie» (Ilym~Ho, ,[.(y6ua, 1995-1996), na 2-oil: 

Bcepocc1IiicKoii KoH<t>epeHUHII «Pacno3HaBaHIIC o6pa3oB II ananm mo6pa)KCH1Iii: 

HOBhie IIH<t>opMaUHOHHI,Ie TeXHOJIOrHII» (Y JihHHOBCK, 1995), na 11-i1 

Bcepocctti1cKoii KOmpepeHUHH «TeopeTWieCKIIe OCHOBhI II KOHCTPY1Ipoaan1Ie 

qlICJICHHI,IX aJirOplITMOB perneHHH 3a)l,aq MaTeMaTWICCKOii <l>II31IKII» (IlymIIHO, 

1996), Ha Me)KeyHapo)l,HOii KoH<t>epeHUHII «HHTCJIJICKzyaJIH3aUHH o6pa6oTKII 

IIH<l>opMaUIIII}) (AJiyIIITa, 1996), Ha MC)K)l.yHapo)l,HOH HayqHO-TCXHW-leCKOii 

KOH<t>epeHUHII MHTK-98 (MocKBa, 1998), Ha 34-M II 38 coBemaHHHX no HAepnoii 

CilCKTJ)OCKOnlIH, (AJIMa-Arn, liaKY, 1984, 1988) Ha 12 Me)KeyHapO)l,HOH 

KOH<t>epenun1I «Few-Body Problem in Physics» (BaHKyBep, KaHa)l,a, 1989), na 4, u 

5-ii IlylUIIHCKIIX IIIKOJiax MOJIO)l,hIX yqeHI,IX, (IlymlIHO, 1999-2001 ), na PoCCHBCKO

IQ)KUOKOpeiicKOM ceM1IHape-npe3emaun1I "Biotechnology-2002", (IlymIIHO, 

2002). 

IlaKeT nporpaMM )],JUI o6pa60TKII )l,aHHhIX MarHHTHOii 3HUe<t>anorpa<t>IIII 

BOIIIeJI B qHCJIO OCHOBHI,IX pe3yJihTaTOB PoCCHBCKOii aKa)l,eMIIII nayK B 2002 roey. 

AnnapaTHO-nporpaMMHI,IH KOMilJICKC )l,JIH nonyqeHIIH II o6pa6oTKII 

un<t>poBhIX pemreHOBCKIIX mo6pa)KCHIIH 6e3 npHMeHeHHH peHTreHOBCKOii IlJieHKH 

)l,CMOHCTPHpOBaJICH ua 16 poCCIIHCKIIX II MC)K)l.yHapO)l,HI,IX BhICTaBKax, uarpa)K)l,CH 

)l,HilJIOMaMII H Me)l,aJIHMH, B TOM q1ICJie 30JIOTOii Me)l,aJihlO BBIJ; (MOCKBa, 1998), 

30JIOTOH Me)l,aJihIO C OTJIW-IIIeM Me)KeyHapO)l,HOro CaJIOHa mo6peTeHHH 

"Eureka'98" (6p10cceJih, lienhrHH, 1998) II Cepe6pHHoii Me)l,aJihIO III MocKoBCKoro 

MC)K)l.yHapo)l,Horo CaJIOHa HHHOBauni1 tt IIHBCCTIIUIIB (MOCKBa, 2003). 
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IIy6JIHKauuu 
Ilo MaTepuanaM ;::i:uccepTaUHll ony6JIHKOBaHO 67 neqarnhIX pa6oT, a TOM 

q0cne I MOHorpaqnrn, I yqe6Hoe noco6ue, IO crnTeii B )K)'pHanax, 5 crnTeii B 

c6opHHKaX ll 4 naTeHTa. 0CTaJihHhie pa60Thl - TPYLlhI KOHCpepeHQllll ll Te3HChl 

;::i:oKJia;::i:oa. 

CTpympa II o6'heM pa60Tb1 
.n;uccepTaUIDI COCTOHT ll3 BBe;::i:eHIDI, IDITH rnaB, 3aKJI10qeHIDI ll TPeX 

IlpllJIO)KeHHB. 06muii o6beM pa60Thl COCTaBmleT 252 CTPaHHUhl, BKJIIOqaH 60 
pucyHKOB tt 23 Ta6JIHQhl. CnHCOK JIHTeparyphl BKJIIOqaeT 205 HaUMeHOBaHHB. 

CO,ll,EP)KAHHE PAliOThl 

Bo BBCtlCHIIII ccpopMyJittpOBaHhI OCHOBHhie u;::i:eu pa60ThI, ;::i:aHO KpaTKoe 

pe3IOMe co;::i:ep)KaHIDI, npHBe;::i:eHhl pe3yJihTaThl. 

IIepBaH rJiaBa nOCBHIQeHa ll3JIO)KeHHIO MeTO;::i:uqecKOB OCHOBhl pa60Thl -

o6o6meHHOro cneKTPaJihHO-aHaJIHTuqecKoro MeTO;::i:a o6pa60TKH ;::i:aHHhIX 

3KCnepUMeHTa, B Heii onttcaHhl pe3yJihTaThl nottcKa B03MO)KHhlX nyTeii 

COBMeIQeHIDI uucppOBhIX pacqeTOB C aHaJIHTuqecKHMll npeo6pa30BaHIDIMll ll 

BhIBO)];aMH c ueJihlO nOBhiilleHIDI TOqHOCTll u CKopocni: BhJqucJieHHB Ha 3BM. Ilpu 

3TOM coxpaHHeTCH HarJIH)];HOCTh aHaJIHTuqecKHX BhIBO)];OB ll B03MO)KHOCTh Ha 

Ka)K)];OM mare BhiqucJieHHB UMeTh aHaJIHTttqeCKOe npe;::i:cTaBJieHue BhJqHCJIHeMhlX 

xapaKTepHCTHK, HCKOMhIX napaMeTPOB ll oueHOK. 

y cnemHaH peaJIH3aQIDI KOM6HHHpOBaHHOrO MeTO;::i:a o6pa6oTKll ;::i:aHHhlX 

Herrocpe;::i:cTBeHHO 3aBHCHT OT cpopMhl aHaJIHTttqeCKOro omi:caHIDI HCXO)];HhlX 

qucJIOBhIX MaCCHBOB. Mern;::i: OCHOBaH Ha anrrpOKCHMaQHll ;::i:aHHhIX OTPe3KaMH 

opTOfOHaJihHhIX PHJ:10B C ucnOJih30BaHHeM KJiacc0qecKHX opTOroHaJihHhlX 

nOJIHHOMOB ll <PYHKQHB HenpephIBHOro ll )];HCKpeTHOfO apryMeHTOB. 

3aMeqaTeJihHhie arrnpOKCHMaTHBHhie CBOBCTBa opTOroHaJihHhlX 6a3HCOB 

onpe;::i:eJIHIOT llX npHBJieKaTeJihHOCTh npu pemeHHll YKa3aHHhIX paHee 3a;::i:aq, a 

HCIIOJih30BaHHe pe3yJihTaTOB annpOKCHMaQHH B pa3H006pa3HhIX aHaJIHTuqecKHX 

npeo6pa30BaHIDIX ll BhlBO)];ax MH nonyqeHHH TPe6yeMhIX oueHOK HJIH 

xapaKTepHCTHK ;::i:enaeT KJiaccuqecKHe opTOrOHaJihHhie 6a3HChl nepcrreKTHBHhlM 

HHCTPYMeHTOM B UMeIOmeMCH MHO)KeCTBe MeTO)];OB ll IIO)];XOJ:10B aHaJIHTuqecKoro 

onttcaHIDI uucppOBhIX HHqJOpMaQHOHHhIX MaCCHBOB. 

TeopIDI KJiaccuqecKHX opTOrOHaJihHhlX 6a3HCOB eCTh o6o6meHHe TeOpHH 

PHJ:10B <l>yphe Ha anre6pauqeCKHe noJIHHOMhl. Hx OTJlllqUTeJihHM oco6eHHOCTh 

COCTOHT, rnaBHhIM o6pa30M, B TOM, qTQ B 60JihillllHCTBe cpopMYJI, 3a;::i:a10mux 

KOHKpeTHhie 6a3HChl, UMeIOTCH rrapaMeTPhI, ll3MeHeHHe KOTOphIX MO)KeT 3aMeTH0 

MeHHTh CBOBCTBa opTOrOHaJihHhIX noJIHHOMOB tt BeCOBhIX cpyHKUHB, o6pa3yIOIUllX 

KOHKpeTHhlll opTOfOHaJihHhlli 6a3HC. Ilocne;::i:Hee o6CTOHTeJihCTBO oco6eHHO Ba)KHO 

B 3a;::i:aqax onTHMaJihHOB aHaJIHTttqeCKOB arrnpoKCHMaQHH, KOr;::i:a 3a;::i:aHHM 
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TOqHOCTh )];OJI)KHa 6hITh o6ecrreqeHa Hau6onee KOpOTKHM OTPe3KOM 

opTOroHaJihHOro pH;::i:a. IlpHMeHeHtte crreQHaJihHhIX a;::i:arnHBHhIX npoueeyp 

06ecrreq0aaeT OilTHMaJihHYIO (KBa3HOIITHMaJihHylO) aHaJIUTuqeCKyIO 

arrrrpoKCHMaQHIO ;::i:aHHhIX Ha UHcppOBhIX 3BM a aBTOMaTuqecKOM pe)KHMe. 

IlOHBJIHeTCH peaJihHM B03M0)KHOCTh BeCI,Ma . 3cpcpeKTHBHO IIpOBO)];llTh 

pa3Hoo6pa3Hhie aHaJIHTttqeCKHe rrpeo6pa30BaHIDI ll BhIBO;::i:hl, crroco6cTByIOIUHe 

nonyqeHHIO a aHaJIUTuqecKOB cpopMe l!eo6xo;::i:ttMhIX oueHOK u xapaKTepHCTHK. 

Bhrne;::i:eHHhie B o6meM Btt;::i:e 3apaHee cpopMYJihI BBOAHTC.H B 3BM nporpaMMHO 

JIH60 "3aIIHChIBaIOTCH" B IIOCTOHHHOe 3aIIOMHHaIOIQee YCTPOBCTBO. Ilptt 

rrocryIIJieHHH UHqJpOBhIX HHqJOpMaQHOHHhIX MaCCHBOB BhIIIOJIHHeTCH llX OIIHCaHtte 

B aHaJIHTttqeCKOB cpopMe. Bh1q0cJieHHhie rrpu 3TOM K03qJqJHQHeHThl pa3JIO)KeHIDI 

HanpaBm!IOTCH B COOTBeTCTBYIOIUHe H'leiiKH naMHTH, B KOTOphIX xpaHHTCH 

BhIBe;::i:eHHhie cpopMyJihl ;::i:M Bh1q0cneHID1 TPe6yeMhIX oueHOK ll xapaKTepHCTHK. 

IlpuqeM )];aJihHeiimee HaXO)K)];eHHe HCKOMhIX xapaKTepttCTHK no npe)];JlaraeMoii 

cxeMe orrpe;::i:eJIHeTCH BpeMeHeM o6MeHa ;::i:aHHhIMll a 3BM. Pa6orn a OIIHChIBaeMOM 

pe)KHMe HCKJIIOqaeT Heo6xo;::i:HMOCTh npoae;::i:eHIDI MHOroKpaTHhIX pacqeTOB tt He 

IIpllBO)];HT K C'ieTHOB HeycToiiqHBOCTH. IlOBhIIDaeTCH TOqHOCTh ll CKOpOCTh 

rronyqeHIDI HCKOMhIX oueHOK. BhICOKM YHHBepCaJihHOCTh MeTo;::i:a 06ecrreq0aaeTCH 

)];OCTaTO'IHO IIOJIHhIM Ha6opOM qJOPMYJI tt aHaJIHTttqeCKHX COOTHOilleHHB a 

npOCTPaHCTBe K03qJqJHQHeHTOB pa3JIO)KeHIDI, BhIBe;::i:eHHhIX ;::i:M Ka)K)];Oro 

HCIIOJih3yeMoro 6a3ttCa rrptt pemeHHll THIIOBhIX 3a;::i:aq o6pa60TKH ;::i:aHHhIX 

He3aBHCHMO OT llX cpmuqecKOB rrpttpO;::i:hl. 

Pa3pa6ornHHhie anropHTMhI o6ecne'!HBaIOT pemeHtte cneey10mux 3a;::i:aq 

aHaJima mo6p~eHHB ll pacrr03HaBaHIDI o6pa30B: aHaJIHTuqecKoro OIIHCaHIDI 

;::i:aHHhIX; ((C)KaTIDI» o6beMa rrpe;::i:cTaBJieHIDI HHqJOpMaQHH; qJHJihTPaUHH 

Hll3KoqacTOTHhIX ll BhICOKoqacTOTHhIX IIOMex; orrpe;::i:eneHIDI reoMeTPuqeCKHX 

xapaKTepttcTHK o6beKTa; pean03au00 rrpoue;::i:yp MacmTa6upoaaHttH; orrpe;::i:eneHIDI 

KOOp;::i:ttHaT ll optteHTaQHH o6beKTa B ·none 3peHHH, a TaK)Ke paccTOHHIDI ;::i:o Hero; 

peanmau00 crreKTPaJihHOii rrpoue;::i:yphI pacrro3HaBaHIDI. PemeHtte 3a;::i:a'i aHaJIH3a 

mo6pa)KeHHB rrpOBO)];llTCH nyTeM nonyqeHIDI COOTBeTCTByIOIQHX oueHOK no 

K03qJqJHQHeHTaM pa3JIO)KeHIDI. ,ll;aJihHeiimee yaenuqeHHe 3cpcpeKTHBHOCTH ;::i:aHHOro 

MeTo;::i:a CBH3aHO C pemeHHeM 3a;::i:aq0 ycKopeHIDI rrpoueeyphl Bhl'illCJieHIDI 

K03qJqJHQHeHTOB pa3JIO)KeHIDI. IlepcrreKTHBhI BhICOKOCKOpOCTHoro pacqern 

K03qJqJHQHeHTOB CBH3hIBaIOTCH C B03MO)KHOCThlO IIOCTPOeHHH 

crreQHaJill3HpOBaHHOro BblqllCJIHTeJIH, COBMeCTHMOro C cepHBHhIMll 3BM. 

Ilocne;::i:oBaTeJihHM anropHTMH3aQIDI BhIIIOJIHeHIDI pa3H006pa3HhIX aHaJIHTttqeCKHX 

rrpeo6pa30BaHHB ll BhlBO)];OB ;::i:M Hatt6onee yrroTPe6JIHeMhIX opTOHOpMttpoBaHHhIX 

6a3HCOB HBJIHeTCH OCHOBOB cpopMttpOBaHIDI aJihTepHaTHBHOB BhlqllCJIHTeJihHOB 

TeXHOJIOrHH, oco6eHHO y;::i:o6Hoii npu pemeHHll 3a;::i:aq pacn03HaBaHHH B illHpOKOM 

CMbICJie. Ilpe)];JlaraeMM TeXHOJIOrIDI 06ecrreq0aaeT BhICOKOe 6hICTPOJ:1eiiCTBHe nptt 

pemeHHll HHcpOpMaQHOHHhIX 3a;::i:a'i, TPe6yeMyIO TO'IHOCTh Bhl'illCJieHHB ll llX 

HafJIH)];HOCTh nptt cpaBHHTeJihHO He60JihillOB CTOHMOCTH TaKHX BhI'illCJIHTeJieii 3a 

cqeT pacrrapaJIJieJIHBaHHH onepauuii tt BhICOKOB YHHqJHKaQHH 6JIOKOB, ux 
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o6pa3yK>IIJHX. IlporpaMMIIpOBaHIIe AJUI pernemrn pa3HOo6pa3HbIX 3aAaq Ha 
paccMaT1maaeMhlX Bhl'llICJIHTeJUIX 6yAeT CBeAeHO K MIIHIIMYMY 3a cqeT 
npeABapIITeJlbHOro BhlilOJIHeHmI aHanlITuqeCKIIX npeo6pa3oBaHIIH II Bb!BOAOB a 

npoc'TpaHCTBe K03<p<pHIJHeHTOB pa3nO)KeHlUI. 
IlonyqeHHbie pe3yJihTaTbl AeMOHC'fPIIpyK>T Bb!COK)'IO 3<p<peKTHBHOCTh 

o6o6meHHOfO cneK'TpanhHO-aHanIITttqeCKOfO MeTOAa npttMeHIITeJlhHO K perneHlIIO 
HH<pOpMaIJIIOHHhIX 3aAaq pa3nuqHoro Ha3HaqeHJUI. B paMKaX npeMaraeMoro 
noAXOAa 3<p<peKTIIBHO perna10Tc»: cneAyK>mtte 3aAaqII: aHanIITuqecKoe onucaHIIe
IJII<ppOBhIX HH<popr.rnIJlIOHHbIX MaCCIIBOB, nonyqeHHblX B 3KCnepIIMeHTe ttnII nyTeM 
TeopeTuqecKIIX pacqeTOB AJUI nonyqeHIIH He06XOAIIMhlX OIJeHOK ttnll 
xapaKTepIICTIIK; aHanIITuqecKoe onIIca1me OAHOMepHbIX, nnoCKIIX II 
npOC'TpaHCTBeHHhlX KplIBblX C uenhIO C)KaTIIH 061,eMa npeACTaBJieHIIH AaHHbIX, a 
TaK)Ke MH pa3pa60TKH aHanHTuqeCKlIX anropIITMOB pacn03HaBaHIIH CJIO)KHbIX 
KOH<pttrypaIJllii; MaTeMaTuqecKoe MOAennpoaauIIe (3aMeua peanhuoii MOAeJIII 
3KBHBaneHTHOH C 3aAaHHOH TQqHOCTblO B BIIAe O'Tpe3Ka opTOroHanbHOfO p»:Aa); 
uccneAOBaHHe CJIO)KHblX AHHaMuqeCKIIX CIICTeM, MaTeMaTIIqecKM MOAeJlh KOTOpbIX 
HeII3BeCTHa, nyTeM aHanIITuqecKoro onucauIIH AttHaMHKII OTAeJlhHblX 3BeHbeB IIJIII 
6noKOB uccneAyeMOfO o6'beKTa; CIIHTe3 TeXHttqeCKlIX yc'TpOHCTB C 3aAaHHbIMll 

AIIHaMIIqecKIIMll xapaKTepIICTHKaMll. 

Bo eTopoii rnaee II3JIO)KeHo perneHtte 3aAaqII o pacce»:HIIH HeH'fPOHa Ha 
anb<pa-qacTHIJe C peanIICTttqeCKIIMll ttyKJIOH-ttyKJIOHHhIMII B3aIIMOAeiiCTBIIHMll, 
BbIIlOJIHeHHOe B paMKax anre6pauqecKOH aepCIIll MeTOAa pe30HHpyK>IIJlIX rpynn 

(MP[). 
IlepBhIH pa3Aen nocmnueH o6meiI nocTaHOBKe 3aAaqu: myqaeTc»: aonpoc o 

MIIKpOCKonuqeCKOM onIICaHHII nerKIIX »:Aep II peaKIJIIH C nOMOIIJblO 
uepeJUITHBIICTCKOro ypaaHeHIIH lllpeAIIHrepa MH CIICTeMhl ttyKJIOHOB na OCHOBe 
peanIICTttqeCKlIX ttyKJIOH-ttyKJIOHHbIX cun - napHb!X B3aIIMOAeiiCTBIIH, xoporno 
BOCnpOII3B0)UIIIJlIX CBOHCTBa ClICTeMhl AByx ttyKJIOHOB B Hepen»:THBHCTCKOM 
Attana3one 3HeprniI (En.c.<350-400 M3B). ,umi HIIX xapaKTepHb1: CJIO)KHM 
onepaTOpHM cpopr.ta, 6onhIIIM ponh HeIJeH'TpanhHhIX KOMnOHeHT II CHnbHOe 
oTTanKttBaHtte Ha ManhlX Me)KttyKJIOHHblX pacCTOHHlUIX (Kop). 

Bo BTOpOM pa3Aene II3JiaraIOTCH OCHOBbl npeMaraeMOH MeTOAIIKll pacqeTOB 
peaKIJlIH no MPf Ha ocnoae peanncTuqecKHX NN-a3aIIMOAeiicrnIIiI. Kpa~Ko 
onncaH MeTOA pe30HHpyK>llllIX rpynn, paccMO'TpeHbI OCHOBHbie nptteMhl, 
Il03BOJUIIOIIJHe npoBOAlITb ynoM»:ttyTble pacqeThI: IICnOJlb30BaHHe npOCTb!X 
BhICOKOT01IHblX npeACTaBJieHHH AJU1 B<l> cpparMeHTOB, HaiIAeHHhlX ll3 perneHIIH 
COOTBeTCTB)'IOIIllIX ypaaneHHH lllpeAIIHrepa; nptt6Jltt)KeHHhlH yqeT KOpa npH 
IlOMOIIJll HC'fPOBCKlIX MHO)KIITeneiI; annpoKCIIMaIJIIH acex IlOAbIHTerpanbHbIX 
<PYHKIJHH cyMMaMlt rayccOBbIX 3KCnOHeHT. l13JIO)KeH TaK)Ke MeTOA Bbl1IHCJieHIIH 

Ma'TpuqffbJX 3JleMeHTOB. 
B pa3Aene 2.3 paccMa'TpIIBaIOTCH npaKTuqeCKIIe BOnpOCbl npIIMeHeHIIH 

yKaJaHHOH MeTOAHKH, onHCbIBalOTCH anropHTMbl pacqeTOB, o6c~AaIOTCH BOnpOCbl 

CXOAIIMOCTH pe3yJihTaTOB If KOH'TpOJUI T01IHOCTH. 
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qeTBepTbIH pa3Aen nocB»:IIJeH II3JIO)KeHlIIO pe3yJihTaTOB, nonyqeHHbIX npII 
pernettnn 3aAaqn na-pacce»:HIIH B 6ecnon»:pmaIJIIOHHOM npn6JIII)Kettnn. Cttaqana 
paCCMO'TpeHhI pe3ynhTaTbl pacqeTOB C MOAeJibHhIMH noTeHIJIIanaMII If MOAeJibHb!MH 
B<l> (l-qacTHIJbI, BOCnpOII3BeAeHbl pe3ynhTaThl TaKHX pacqeTOB, nonyqeHHbie 
APYrHMH aBTOpaMH, BbIHBJleHbI HeKOTOpbie 3aKOHOMepHOCTH, none3Hbie AJIH 
Aanbtteiirnero. ,D;anee Mbl nepeXOAHM K H3JIO)KeHlIIO pe3yJihTaTOB peanIICTttqeCKlIX 
pacqeTOB B 6ecnon»:pmaIJIIOHHOM npII6JIII)KeHIIII MPr. IlpIIBOJUITC»: <pa3hI na
pacce»:HIIH, HaiiAeHHhie c peanIICTIIqecKIIMII B3aIIMOAeiicTBII»:MII EH II SSC, 
AeJiaIOTC»: BbIBOAhl O ponII OTAeJlhHbIX KOMnOHeHT B3aIIMOAeHCTBIIH B pacmenneHIIII 
<pa3 no IIOJIHOMY MOMeHTy. 
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<l>a3bl na-pacce»:HIIH. CnnOIIIHhie KpIIBb!e - pacqeT MH peanIICTttqeCKlIX NN
ClIJI 6e3 yqem cntttt-op6IITanbHhIX cttn. Pacmerrnemre o6ycnoanetto TemopHhIMH 
cttnaMII. lll'TpIIXOBM KplIBM - pacqe'f C OAHIIMH IJeH'TpanbHbIMH cttnaMH. 

B Pa3Aene 2.5 pa36HpaIOTCH BOnpOCbl yqern rronpaBOK K 
6ecrron»:pmaIJHOHHOMY rrptt6JIII)KeHlIIO. IlpoBeAeHO cpaBHeHIIe ABYX 
cpopMynnpoBoK MPr, rronyqeuo, qTO qacTO ncrronh3yeMM cpopMynIIpoaKa 
rrpIIBOAIIT K ueaepuoii OIJeHKe ponn HCKa)KeHIIH KJiaCTepoB, ecnn HCIIOJlb3)'lOTCH 
HeT01IHbie BOJIHOBhie <PYHKIJHH <pparMeHTOB. MccneAOBaHa ponb HCKa)KeHHH (l
KJiaCTepa THIIa pe3oHaHca 

5
He, CAenaHbl BhIBOAbl 06 lIX ManOM BJIHHHHH ua 

pe3yJihTaTbl pacqeTOB. 

Pa3Aen 2.6. cpopMYnttpyeT ocHOBHhie pe3ynhTaThI. HaiiAetto, qTQ B 
6ecrron»:pH3aIJHOHHOM npn6nll)KeHHH MPf peanncTuqecKne NN-cttnbl CJIHIIIKOM 
cna6bI AJUI B0CnpOII3Be.n;eHIIH 3KCIIepHMeHTanbHbIX ,z:i;aHHbIX no na-pacce»:HIIIO. 

,umi 3TOro IIO'Tpe6oaanocb 6bI ycttneHHe lIX nplIT»:rttBaIOIIJlIX KOMIIOHeHT 
npHMepHO B IIOJITOpa pa3a. B YKa3aHHOM npn6Jill)KeHHH OKa3bIBaeTCH BeCbMa 
ManbIM BKJia.z:i; TeH3opHbIX Cun. IlonyqeHHhie pe3yJihTaTbl rroqTn He 3aBHCHT OT 
HCIIOJlb3YeMOH pa3HOBH,!l;HOCTH peanncTuqecKHX NN-B3aHMOAeHCTBHH. 
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<l>a3bl na-pacceHHIDI. ToqKH - 3KcnepHMeHT. 1 - «cpe,D;HIDI» 3KCnepHMeHTaJibHaH 

cpa3a. 2,3 - cpa3bl, OTBeqaiomwe peaJIHCTffqeCKHM NN-cHJiaM c yBeJiwqeHHblM 

npHTH)KeHHeM, 6e3 yqern cnHH-op6HTaJibHblX CHJI. 4,5 - cpa3bl, paccqHTaHHbie C 

yqeTOM peaJIHCTffqeCKHX /s-CHJI. 

B pe3yJibTaTe cpaBHeHIDI pa3IlffqHbIX cpopMYJiffPOBOK ypaBHeHHii MPf 
Haii,D;eHo, qTO qacTO wcnoJib3yeMaH cpopMYJiffPOBKa 3THX ypaBI1eHHii npHBO,D;HT K 

HeBepHbIM pe3yJibTaTaM npH nOilbITKax yqeCTb noJIHpH3aQHIO cpparMeHTOB 

peaKQHH, eCJIH pacqeTbI npoBO)];HTCH C HeToqHbIMH BOJIHOBblMH cpyHKQIDIMH 

KJiacTepoB. 
IlonyqeHO, qTO noJIHpH3aQHH (l-KJiaCTepa THna pe3oHaHCa 

5
He, a TaK)Ke 

HeKOTOpbie o6o6meHIDI ,D;alOT MaJlbIH BKJia,D; B 3a,D;aqe na-pacceHHIDI C 

peaJIHCTffqeCKHMH NN-CHJiaMH. 
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TpeTbSI rJiaBa m1cceprnu;1rn nOCBHJneHa cneKTPaJibHO-aHaJIHTffqeCKHM 

no,D;XO)];aM K MaTeMaTwqeCKOMY MO,D;eJIHpOBaHIIIO H npe,D;CTaBJieHHIO perneHIIH B 

3a,D;aqax o noJIHpoHe. 

B nepBOM pa3,D;eJie npIIBO,!J;IITCH annpOKCHMaQIIH perneHIIH HeJIHHeiiHOH 

3a,D;aqlf H3 TeOpIIII KOH,D;eHCMpOBaHHOro COCTOHHIIH. OriIICaHIIe MHOrHX cpH3wqecKIIX 

npou;eccoB MH 3JieKTPOHOB B nOJIHpHbIX cpe,D;ax npOBO)J;IITCH B TepMIIHaX TeOpIIH 

nonxpoHa. AHaJIH3 3TIIX 3a,D;aq OCHOBaH Ha perneHIIHX ypaBHeHIIH lllpe,D;IIHrepa MH 
CB060,D;HbIX H CBH3aHHbIX nOJIHpOHOB • 

( 

2 ] . n2 Ze2 q,(r') 
-~r +-+ce2 

['

1 
!
1 

d 3r' ,p(r)+W,p(r)=O· 
2µ &0r r-r 

,nrrx annpOKCHMaQIIII qlfcJieHHbIX perneHIIH ypaBHeHI-rn HCnOJib3YIOTCll 

opTOHOpMMpOBaHHbie cpyHKQIIII Jlareppa 

ln(mx) = Ln(mx)✓mex{-m;} 
,nrrx OilTHMH3aQHH 6a3IICa OTHOCIITeJibHO annpOKCHMMpyeMoil: cpyHKQIIII, TO 

ecTb Mll nonyqeHIIH MaKCHMaJibHO TOqHOH annpOKCIIMaQHII npH MHHHMaJlbHOM 

qlfcJie 6a3IICHbIX cpyHKQHH, IICnOJib3yeTCll MaCrnTa6HblH K03qJqJIIQIIeHT m . 
BbIIlOJIHeHa annpOKCHMaQIIH qlfcJieHHbIX perneHHH )];JIH CB060,D;HOro noJIHpOHa, C 

ttyJieBOH no TPeTblO MO,D;bl, npIIBO)];JITCll Ta6JIIIQI,I K03cpqJIIQIIeHTOB pa3JIO)KeHIIH B 

,D;Byx cpopMax - B BII,D;e pH,D;a no cpyHKQlillM Jlareppa H B BH,D;e npOH3Be,D;eHIIH 

CTeneHHoro pH,D;a Ha 3KCnoHeHry. 

Ha pHCYHKe nOKa3aH pe3yJibTaT annpoKCIIMaQIIII qwcJieHHOro perneHHll Mll 

CB060,D;HOrO nOJillpOHa (TPeTbH MO,D;a). 
y 

- , ., 4 • --~ix ;,. X ~""" :;I· ·\' rt ~~ ~ ;f'~;;; - t ~ 
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Q 

~iou ,, , •, z f!t,,,,, ,,~~;'t Jfl;l;!JJ 

l(anee paccMoTpeHa annpoKcHMaIJ.IDI 
pemeHutt H)'neaoro nprr6nu)KeHIDI )UIH 

cB»3aHHOro non»poHa, ,n:am.1 -ra6nm.u,1 
K03q>qmu.ueHTOB pa3IlO)KeHIDI B 
3aBllCHMOCTll OT napaMeTpa v. Ilpu 3TOM 
npe.n:e.rry V ➔ oo coorneTcrnyeT 
nepexo.n: K aTOMY ao,n:opo,n:a. Ifa · 
-ra6nm.u,1 K03!p!pllIJ.lleHTOB cne.n:yeT, qTO 
npu yaenll1ieHrrtt napaMeTpa v 
annpoKcHMaIJ.IDI C 3a,n:aHHOH TOqHOCTblO 
,n:ocTrrraeTc» ace Mem.mrrM qrrcnoM 
fia3rrcm.1x qiyHKIJ.llH. 3TO xopomo 
cornacyeTCH C ll3BeCTH1,JMll 
pe3ynhTaTaMll M» aToMa ao.n:opo.n:a u 
Harn»,n:HO unnIOCTpttpyeTCH prrcyHKOM, 
r.n:e noKa3aH pe3ynhTaT annpOKCUMau.uu 
H)'IleBOH MO.D:bl C napaMeTpOM 
V =4,0872 0.D:HOH qiyHKIJ.lleH Jlareppa 
(3KCnOHeHTOII). 

B pa3,n:ene 3.2 o6cy)K.D:aJOTC» aHaJIHTrrqecKue annpoKcnMauuu pemeHrrtt 
HenuHeHHOro ypaBHeHIDI lllpe,n:uttrepa ,n:nH ll36hITOqHoro 3IleKTpOHa B Knacrepe ll3 
non»pm.1x MOneeyn. Ilo.rryqem,1 npOCThie aHaJillTrrqeCKlle Bhlpa)KeHIDI )UIH 

aonHOBhIX qiyHKU.HH u noTeHu.uanoa non»pmauurr, nprr6nll)KaJOmrre qucneHm.Ie 
pemeHIDI C TOqHOCThlO nop»,n:Ka o,n:Horo npou.eHTa. BbmonHeHa annpOKCHMaQIDl 
BOilHOBbIX qiyHKU.llH, a TaK)Ke noTeHQllaJIOB non»pmauuu ,n:nH KnaCTepoB pa3HbIX 
pa3Mepoa. Haii:,n:eHo, qrn npu 6onhmllX pa.n:uycax KnacTepoB aonHOBbie qiyHKQllll 
MOryT 6b1Th onuca1Ihl 06me0 qiopMYnott, He 3aauc»me0 OT pa.n:uyca KnacTepa. 3rn 
COOTBeTCTByeT nepexo.n:y K npe.n:e.rry CilnOillHOH cpe.D:bI ll no,n:rnep)K,n:aeTCH 
coana,n:eHrreM BOilHOBOll qiyHKQllll C pe3ynhTaTOM annpoKCHMauurr pemeHIDI 
COOTBeTCTBYJOmero ypaaHeHIDI, Hatt,n:eHHbIM B nepBOM pa3,n:ene rnaBbl. 
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B qe-raepToii mane paccMOTpeH KOMnneKc nporpaMM .n:nH 
llHTerpupoBaHHOH o6pa6oTKll, Bhl.D:eneHIDI none3HOro CllrHana ll pemeHIDI 
o6paTHOH 3a,n:aqu MarHllTHOH 3HIJ.eqianorpaqirru. B COOTBeTCTBllll C 06me0 cxeMOll 
nonyqeHIDI ll aHaJill3a .n:aHHbIX, 3a,n:aqe0 ,n:aHHOH qaCTll pa60Tbl 6brnO C03,n:aHrre 
cneKTpaJibHO-aHaJIHTffqeCKllX nO.D:XO.D:OB K o6pa60TKe ll aHaJill3y pe3yilhTaTOB 
Harypm.1x 3KcnepHMeHTOB, npOBO.D:HMbIX C nau.ueHTaMll ll KOHTpOilbHl,IMll 
cy61,eKTaMll. Co3,n:aHm.1e MeTO,n:bl 6brnll p~aJill30BaHhl B Bll,n:e nporpaMM Ha H3bIKe 
MATLAB 6.5 u 061,e,n:rrHem.1 a KOMnneKc, no3aon»10mrrii: npoao.n:un 
pa3aernneHHYJO o6pa6oTey MarnuTm.1x 3HU.eqianorpaMM, pemaTb o6paTHYJO 3a,n:aqy 
ll npe,n:CTaBilHTb pe3yilhTaThl B Harm,n:HOM BU,n:e Ha 51MP-TOMOrpaMMax 
llCilhiryeMbIX. 

IlepBbiii: pa3,n:en rnaahl KpaTKO qiopMYnupyeT 3a,n:aqu Marnurnoii: 
3HU.eqianorpaqillll: 

- qiyHKIJ.llOHaJibHOe KapTttpOBaHrre M03ra )UIH onepau.uii:; 
- 3KcnepHMeHTaJihHOe uccne.n:oaamie pa6oTbI ronoBHoro M03ra; 
- uccne,n:oBaHue narnnorrrqecKOH cnOHTaHHOH aKTUBHOCTll. 
B pa3,n:ene TaK)Ke onucaHo ucnonL3yeMoe 3KcnepHMeHTaJihHoe 

o6opy.n:oaaHrre - 148-KaHaJihm.Iii: tt3MepHTenhHhiii: CTeH.D: Magnes 2500 WR B 
6onhHHIJ.e EenhBhIO, B UeHTpe Heii:poMarneTtt3Ma Me.n:u11.11HcKoro qiaeynLTeTa 
HhI0-0:opKCKOro ymmepcllTeTa. 

K Hacrn»meMy apeMeHII Ha onucaHHOM o6opy,n:oaaHrrrr npoae,n:eHo CBhime 
CTa 3KcnepHMeHTOB, Be,n:eTCH IIHTeHCllBHaH pa6oTa no llX o6pa60TKe ll aHanmy, 
Hau.eneHHaH Ha .n:11arnOCTllKY 6one3HII IlapKllHCOHa II .n:pyrux paCCTpOHCTB. Ilprr 
3TOM BeCbMa aKryaJibHl,JM OCTaeTCH C03.D:aHrre HOBbIX MeTO.D:OB Bbl,n:eneHIDI 
crrrnanoB, IIHTepecYJOmnx uccne,n:oBaTeneil: 11 apaqeil:, m 06me0 cnoHTaHHoii 
aKTUBHOCTll. 0IlhIT nOKa3aJI Heo6xo,n:HMOCTb C03.D:aHIDI nporpaMMHOro KOMnneKca, 
KOTOpbIH o6ecneqIJn 6bl: a) B03MO)KHOCTb onepaTUBHOro aHaJIII3a ll 
Mo,n:enupoaaHIDI .n:aHm.Ix M3r no pa3nrrqm.1M cu.eHapIDIM; 6) pemeHrre 06paTm.1x 
3a,n:aq ,n:nH pa3H1,JX MO,n:eneii: llCTOqHIJKOB; II, HaKOHeu., B) npe,n:CTaBneHue 
pe3yilhTaTOB IlOKaJIII3aU.IIII Ha TOMOrpaMMe ronOBbl IICilbITYeMoro. C03,n:aH11e 
TaKOro KOMTTneKca oco6eHHO Ba)KHO .n:m npoae,n:eHIDI IIOIICKOBOH pa60Tbl no 
anpo6upoBaHllIO HOBbIX no,n:xo,n:oB K o6pa6oTKe .n:aHHl,IX M3r. 

B pa3,n:ene 2 KpaTKo onucaH nporpaMMm.1ii KOMnneKc MRIAN, 
npe,n:cTaam10mrril: co6oii rpaqirrqecKYJO cpe.n:y .n:nH B113YaJIIl3au.rr11 rr aHan113a 
MarHIITO-pe30HaHCH1,JX TOMOrpaMM {MPT) ronoBHOro M03ra II 
MarHIIT03HU.eqianorpaMM (M3r). 

MRIAN no3Bon»eT BhmonHHTh 

• 11:Tettrre qiail:noB c MPT, M3r u apeMeHm.1M11 p».n:aMu, 
• y.n:aneHue 113 M3r KaHaJIOB c apreqiaKTaMII, 
• BbI6op npott3B0IlbHOrO yqacTKa ,n:aHm.Ix ,n:nH ,n:eTaJibHOro aHaJIII3a, 
• BhI,n:eneH11e none3Horo curnana 113 M3r, 
• aMilnIIry):(HOe KapTttpOBaHue M3r Ha noaepxHOCTll ronOBbl, 
• npOCTpaHCTBeHH)'IO IlOKaJIIl3aIJ.llIO IICTO'IHllKOB MarHIITHOro non», 
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• Il0CTJ)0emi:e TOMOrpaqm11eCKHX cpe30B M03ra C OT06pa)KeHHeM .L(Hil0Jieii, 

• ouem<y .L(0CT0BepH0CTH Haii,n:eHHhIX .L(Hil0JihHhIX HCT0'IHHK0B, 

• xpaHemi:e H pacne11aTKy nonYlJaeMhIX H3o6pa)KeHttii, 

• 3aTIHCh BH,n:eop0JIHK0B no pe3yJihTaTaM pa60Thl. 

Onpe.n:eneHhl cpopMaThI 3KCIIepttMeHTaJihHhIX .n:aHHhIX, HCII0Jih3YeMhIX B 

3a,n:a11e: MarHHT0-pe30HaHCH0H T0M0rpaMMhl H MarHHTH0H 3HUecpanorpaMMhI, 

BBe,n:eHhl II0HHTIDI BpeMeHHhIX pH,n:0B tt .L(HII0JihHhIX TJ)aeKTOpHii o6beKTOB. 

Tpernii pa3,n:en 11ernepTOii rnaBhl OIIHChIBaeT rpacpH1IeCKHH HHTepcpeiic 

IIOJlh30BaTeJIH, nepe11HCJIHeT OCHOBHhie OKHa, npe,n:Ha3Ha1IeHHhie .L(JIH pa60Thl C 

M3r/MPT, BpeMeHHhIM pH.L(OM M3f tt cpyHKUIDIMH BpeMeHH. 

OcHOBHhIM OKHOM nporpaMMhl HBJIHeTCH OKHO OKHO «MRI Analysis» .L(JIH 

COBMeCTHOro npe,n:CTaBJieHIDI .n:aHHhlX MPT H M3f. 113 3TOrO OKHa npOH3BO.L(HTCH 

pemeHtte o6parnoii 3a.L(a1IH B BhI6paHHhIH MOMeHT BpeMeHH H pe3yJihTaThl pemeHHH 

OT06pa)KaIOTCH Ha TOMOrpaMMe. 

l\IPT l\IPT 

~ 
l\nr 

BeHe'IHOe OC•.!BOe IICXOMfiJ•~ 

CC'i~HJI'! Ct'\f1JUie sml1Ie1nrn: 

/ 

j ~ 
l\IPT l MrT 

l\nr 

C3llITTaTIIJIOe laHrafl.\ll<'l1IJ,H,1c nocrpoeHllilJt 

ce•1em1e ce1.1ero:te no ,lUlllOJIJIM 

l 

OKHO «MEG Analysis» npe.n:Ha3Ha11eHo MH pa60Tu1 c oTJ)e3KOM BpeMeHHoro 

pH.n:a M3r H II03BOJIHeT YBH.L(eTh Bee KaHaJihl M3f Ha HeKOTOpOM npoMe~TKe 

BpeMeHH. 

fpa4111KU OIC'IeI<JB M'}f B aKTll!\1111X KaHa'laX 

r "I 
l\IaCKa !\Or l\1'3r 

)VIlI aKTll!\HI,IX JICXO;\H!Je IlOCTP<Y!IIHa!I 

KaHl1JIOB M'}f SHa'lelDIJI m>,;t!IIIOJIJIM 

~ 
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OKHo«MEG Function» npe,n:Ha3Ha11eHo .L(JIH pa60ThI c BpeMeHHhIMH pH,n:aMH, 

npe)K.n:e Bcero, .L(JIH HHTepaKTHBHOro BhI6opa TaK Ha3hIBaeMhIX «TJ)HrrepoB» -

MOMeHTOB BpeMeHII .L(JIH 01IHCTKH CHfHaJia IIpH IIOMOIUH ycpe.n:HeHIDI. 

/ 

\ 

/ 

\. 

Orc•1eru nepBoro BpeMeHHoro p!l;'la 

Orc'!en.r Broporo Bpe11eHHoro pJJ;ta rn111 I)e,YJll,TaII>I 

cne:icrpa.,11,Horo aH,l1Jma nepBoro pJCta 

" 

' 

B 11ernepTOM pa3,n:ene paCCMOTJ)eHhI y.n:aJJeHHe apTecpaKTHhIX KaHaJIOB M3r 

H 3a,n:aHHe MaCKH aKTHBHhlX KaHaJIOB. 

Pa3,n:en 5 rnaBhl 4 IIOCBHIUeH pemeHmo IlpHMOH 3a,n:a11H MarHHTHOH 

3HI.1,ecpanorpacpttH, COCTOHJUeii B HaXO)K.L(eHHH MarHHTHoro IIOJIH II0 H3BeCTHhIM 

HCTO'IHHKaM, MO.L(ennpyeMhIM T01Ie1IHhIMH TOKOBhIMII .L(HIIOJIHMH. Ka)K.L(hIH TaKOH 

.L(HIIOJih xapaKTepH3yeTCH .L(BYMH BeKTopaMH: ro - pa.n:eyc-BeKTOp .L(HIIOJIH 

(IIOJIO)KeHHe .L(HIIOJIH) H Q - BeKTop, 3a,n:a10iunii HaIIpaBJieHHe H CHJiy .L(HIIOJIH 

(MOMeHT .L(HIIOJIH). ,lv:rn Bhl'IHCJieHHH MarHHTHOH HH.L(yKUHH Ha IlOBepxHOCTH 

fOJIOBhl HCIIOJih3YeTCH MO.L(eJih TOKOBOro .L(HIIOJIH B IlpOBOMIUeii ccpepe. ,lv:rn 
.n:aT1InKa MarHHTHoro IIOJIH, HaxoMIUerocH B TO'IKe r n HMe10iuero HanpaBJieHtte 

Il , ypaBHeHne 3aIIHChIBaeTCH KaK: 

B{r0 , Q)= 
4
: 2 {{F{Qx r0 )-{Qx r0 , r)VF1 n), 3,n:ech F = a(ar+ r 2 - (r

0
, r)), 

µo = 41T• l0-1' 

VF= (a
2
r-• + a-•(a, r)+ 2a + 2r}-(a + 2r+ a-•(a, r)►0 , a= r-r0 , a= !al, r= lrl• JnJ=l• 

B IIIeCTOM pa3,n:ene paccMOTJ)eHa o6paTHaH 3a,n:a11a MarHHTHOH 

3HI.1,ecpanorpacpHH, COCTOHIUaH B 'HaxO)K.L(eHHH HCTO'IHHK0B MarHHTHOro IIOJIH IIO 

H3BeCTHhIM 3Ha11eHID1M MarHHTHOH IIH.L(yKUHH Ha HeKOTOp0M KOJIH1Iecrne ,n:aT1IHKOB, 

pacnoJIO)KeHHhIX Ha IIOBepXHOCTH fOJIOBhl. ,lv:rn pemeHIDI 3TOH 3a,n:a1IH 

MHHHMH3HpyeTCH ueneBaH cpyHKI.l,IDI, 3aBHCHIUaH OT HCT01IHHKOB MarHHTH0ro IIOJIH 

f= z::,w,(B,-B,0 )2 ➔ min· 

B ce,n:hMOM pa3,n:ene pa36npaeTCH Il0CTJ)OeHHe pa3JIH1IHhIX BpeMeHHhIX pH.L(OB 

Ha OCHOBe M3f, TaKIIX, KaK OT.L(eJihHhIH Kamin, cpe.L(HHH aMIIJittry.n:a IIO KaHaJiaM, 

cpe.n:HHH M0IUH0CTh, Pa3JIH1IHhle KoppeJIHl.l,HOHHhie cpyHKUIIH. 
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BOChMOH pa3)].eJI rnaBhl 4 paccMaTJHIBaeT Bonpochl oqIICTKII )],aHHhIX 

ycpe)].HeHileM no 1"pI1rrepaM, BhI)],eJieHHhIM B npou:ecce aHaJIII3a BpeMeHHhIX pH)].0B. 

Pa3)].eJI 9 nOCBHru;eH BhI)],eJieHIIIO BhI3BaHHhIX noTeHU:IlaJIOB 6e3 

IlcnoJih30Bamrn BHeIDHIIX 'I'pilrrepos. OcHOBHaH npe)].MeTHWI 3a)],aqa, )].JIH pemeHIIH 

KOTOpoii pa3pa6aThIBaJICH )],aHHhIH nporpaMMHhIH KOMilJieKC, COCTOIIT B aHaJIII3e 

o6ru:eii cnOHTaHHOH aKTIIBHOCTII roJIOBHOro M03ra C ·u:eJihlO BhI)],eJieHIIH cna6hlX 

CilrHaJIOB, o6yCJIOBJieHHhIX HeKOTOphIMII naTOJIOrIIHMII, II B pemeHIIII o6paTHOH 

3a)].aqII MarHIITHOH 3HU:eq>anorpaq>IIII no HaxO)K)],eHIIIO IICTOqHIIKOB 3TIIX CilrHaJIOB. · 

KaK npaBHJIO, )],JIH BhI)],eJieHIIH 3THX CIIrHaJIOB IICnOJih3YIOTCH BHeillHile 

npOHBJieHIIH naTOJIOrlf'IeCKOH aKTIIBHOCTII, HanpIIMep, MIIOrpaMMhI npII 

napKIIHCOHffqeCKOM 'I'peMope. 

TpIIrrephl )],JIH ycpe)],HeHIIH BhICTaBJIHIOTCH B MOMeHThI BpeMeHII, 

COOTBeTcTByroru;Ile MaKCIIMyMaM 3JieK'I'pnqecKOro CilrHaJia Ha Mhlmu;e, 

no)],Bep)KeHHOH 'I'peMopy, 3aTeM no HIIM npOII3BO)].IITCH ycpe)],HeHIIe. O)1.HaKO, BO 

MHOrHX cnyqa,i:x BHeillHile npOHBJieHIIH naTOJIOrHII He n03BOJIHIOT yBepeHHO 

Bhl)],eJIIITh CilrHan. 

,lvIH pemeHIIH 3TOH 3a)],aqII Heo6XO)],IIMO pacn03HaTh IICKOMyro aKTIIBHOCTh B 

o6ru;eM nOTOKe )],aHHhIX, BhICTaBIITh 'I'pilrrephI no MOMeHTaM pacn03HaBaHIIH, a 

3aTeM npOII3BeCTII ycpe)],HeHile C u;eJihlO oqIICTKII MarHIITHOro nOJIH )],JIH pemeHIIH 

o6paTHOH 3a)],aqII. IIpe)].nonaraeTCH, qTQ npII3HaKII )].JIH pacn03HaBaHIIH MO)KHO 

HaHTII no )].aHHhIM, nonyqeHHhIM Ha nau;IIeHTax HJIII' KOH'fPOJihHhIX cy61,eKTaX. 

OcHOBHaH HayqHa,i: u:enh C03)],aHIIH )],aHHOro nporpaMMHOro KOMilJieKca COCTOHJia B 

npe)],OCTaBJieHIIII IIHC'I'pyMeHTapIIH, no3BOJIHIOru;ero IICKaTh no)],XO)],hl K pemeHIIIO 

)].aHHOii 3a)].aqII. 

B Kaqecrne TeCTOBOH 3a)],aqn )],JIH nporpaMMhl 6hIJIO BhI6paHO BLI)],eJieHile 

BhI3BaHHOro noTeHU:IlaJia cnyxoBoro OTKJIIIKa Ha BHeillHIIH CTIIMYJI, no)],aBaeMhlll C 

qaCTOTOH OKOJIO 7 ru:. CHaqana no MOMeHTaM no)],aqII CTIIMyna 6hIJI BhI)],eJieH 

CilrHan BhI3BaHHOrO noTeHU:IlaJia II pemeHa o6paTHaH 3a)],aqa_ 3aTeM C nOMOru;hIO 

nporpaMMhI 6hma ycnemHo pemeHa 3a)],aqa pacno3HaBaHIIH BhIJBaHHoro 

noTeHU:IIaJia B o6ru;eM noTOKe )],aHHhIX cnoHTaHHOH aKTIIBHOCTII, npnqeM 

OTHOilleHile CilrHan/myM COCTaBJIHJIO 1/10, II npoBe)],eHO ycpe)].HCHile no MOMeHTaM 

pacn03HaBaHIIH. PemeHile o6paTHOH 3a)],aqII nOKa3aJIO COBna)],eHI1e KOOp)].IIHaT 

IICTOqHIIKa. 

B IlHTOH rnaBe )].IICCepTaU:IIII paccMa'I'pIIBaeTCH npHJIO)KeHile U:Il<ppOBhIX II 

cneK'I'paJihHO-aHaJIIITffqeCKHX MCT0)].0B o6pa60TKII IIHq>OpMau;HII B 3a)],aqax 

COBpeMeHHOH Me)],Ilu;HHCKOH )],IlarHOCTHKII. Ilo)].p06HO onIIChIBaeTCH u;H<ppOBaH 

KOMnhIOTepHaH npIICTaBKa K Me)],IIU:IIHCKOMY peHTreHOBCKOMY annapazy. 

PacCMO'I'peHhI MeTO)],hI o6pa6oTKII II C)KaTIIH mo6pa)KeHIIH, npIIMeHHeMhie B 

npaKTffqeCKOH pa6oTe c U:II<ppOBhIMII )],IlarHoCTnqecKIIMII CHIIMKaMII. IIpe)],JIO)KeHhI 

no)],XO)],hl K pemeHIIIO HeKOTOphIX aKzyaJihHhIX 3a)],aq Me)],Ilu;HHCKOH )],IlarHOCTIIKII. 

Ilo1"pe6HOCTII Me)],Ilu;HHhl BCer)],a 6hIJIII MOru;HhIM CTIIMYJIOM pa3BIITIIH HayKII 

II TeXHIIKII II, Hao6opoT, MHOrile nepe)].OBhie )],OCTII)KeHIIH 3q>q>eKTIIBHO BHe)].pHJIIICh 

B o6JiaCTII 3)1.pasooxpaHeHHH. y cnexII COBpeMeHHhIX IIHCpopMau;HOHHhIX II 
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KOMMYHIIKaU:IIOHHhlX TeXHOJIOrHH HaxO)].HT CBOe npIIMeHeHile B o6naCTII 

Me)].IIU:IIHCKOH )].IlarHOCTIIKII II )],IICTaHU:IIOHHOro npe)],OCTaBJieHHH Me)],IIU:IIHCKIIX 

ycnyr, npe)K)],e Bcero, KOHCYJihTaU:IIOHHhIX. 3Ta illilpOKaH, 6ypHO pa3BIIBaIOru;aHCH B 

nocne)].Hile ro)],hl o6nacTh nonyqHJia o6ru:ee &aJBaHne «TeJieMe)].IIU:Irna». 

TeneMe)].IIU:IIHCKile CIICTeMhI, C03)],aBaeMhie B HaCTOJiru;ee BpeMH, pemaIOT 

pa3Jiffqffhie 3a)],aqII, no3TOMY B IIX COCTaB BXO)].HT pa3Hhle KOMnOHeHThI. B TO )Ke 

BpeMH, o6ru;IIMII )].JIH BCex TaKHX CIICTeM HBJIHIOTCH )].mirHOCTffqCCKaH II 

TeJieKOMMYHIIKau;HOHHaH no)],CIICTeMhl. Mhl He paccMa'I'pIIBaeM 3)1,eCh Bonpochl 

TeJieKOMMYHIIKau;Hii, npe)].nonaraH, qTo MX pemeHIIe B Ka)K)],OH C03)],aBaeMOH 

reneMe)].IIU:IIHCKOH ceTII IIH)].IIBil)].yaJihHO. A BOT )],IlarHOCTffqeCKIIe nO)].CHCTeMhl 

illHpOKOro KJiacca ceTeii TeJieMe)],IIU:IIHhI )],OJI)KHhl CO)].Cp)KaTh u;eJihIH pH)]. o6ru;IIX 

KOMnOHeHT. Peqh H)],eT O cernx paiiOHHOro II ceJihCKOro ypOBHeii, B KOTOphre 

)],OJI)KHO 6hITh BKJIIOqeHO KOMnhIOTepmoBaHHOe o6opy)].OBaHIIe )],JIH peHTreHOBCKOH, 

Kap)].IIOJIOrnqecKOH, YJih'I'pa3BYKOBOH, 3H)],OCKOnilqecKOH II )].pyrux illHpOKO 

pacnpOC'I'paHeHHhIX )],IlarHOCTffqeCKIIX CIICTeM. 

KJIIOqeBhIM BOnpOCOM KOMnhIOTepmaU,HII HBJIHeTCJI nepeBO)], nonyqaeMOH 

IIHq>OpMau;HII B U:Il<ppOByro q>OpMy )],JIH nepe)],aqII no ceTHM CBH3II • .[(JI» u,enoro pH)].a 

MeTO)],OB Me)].IIU:IIHCKOH )],IlarHOCTIIKII HBJIHeTCH o6ru;HM npe)].CTaBJICHIIe pe3yJihTaTOB 

o6cJie)],OBaHIIH B Bil)],e Il306pa)KeHHH HJIII nocJie)],OllaTeJihHOCTII mo6pa)KeHIIH 

(CHIIMKII, Bil)],e03anIICII YJih'I'pa3BYKOBhIX II 3H)],OCKOnilqecKIIX o6cne)],OBaHIIH). 

OTCIO)].a II 06ru;I1e 3a)].aqII nonyqeHHH, o6pa60TKII II xpaHeHIIH U:Il<ppOBhIX 

)],IlarnocTnqecKHX Il306pa)KeHIIH. 

B rnaBe no)].p06HO paCCMO'I'peHa u,mppoBaH KOMnhIOTepHaH npIICTaBKa K 

Me)].IIU:IIHCKOMY peHTreHOBCKOMY annapazy. AKzyaJihHOCTh pa60Thl no ee C03)],aHIIIO 

o6ycnoBJieHa, C 0)1,HOH CTOpOHhI, o6ru;HM TeXHffqCCKIIM nporpecCOM B Me)],HlJ,IIHe, 

n:Hq>pOBOH q>OTOrpaq>IIII II KOMnhIOTepHOH TeXHIIKe, a C )].pyroii CTOpOHhI, TH)KeJILIM 

noJIO)KeHIIeM, CJIO)KIIBillHMCH B MaCCOBO}.f Me)].HU:HHCKOM o6cJIY)KHBaHHH, B 

qacTHOCTH, HCB03MO)KHOCThlO peHTreHOBCKOH )],IIarHOCTHKII II3-3a OTCYTCTBHH 

peHTreHOBCKOH IlJieHKII. Ilpn C03)],aHIIII npIICTaBKII C caMoro Haqana napanneJihHO 

C03)].aBaJIIICh KaK annapaTHaH, TaK II nporpaMMHaH 'IaCTh KOMilJieKca. 

B nepBOM pa3)].eJie rnaBhI BBe)],eHhI OCHOBHhie nOHHTIIH u,mppoBoil: 

peHTrenorpaq>IIII, paCCMO'I'peH npou,ecc q>OpMHpOBaHirn U:H<ppCBOro H306pa)KeHIIH, 

)].aHO onpe)].eJieHIIe ero OCHOBHhIX xapaKTepIICTIIK: npOC'I'paHCTBeHH0rO II 

KOH'I'paCTHOro pa3pemeHHH. 

Bo BTOpOM pa3)].eJie o6cy)K)].aIOTCJI HCKOTOphre m cyru;ecrnyroru:IIx CIICTeM 

n:Hq>pOBOH peHTreHorpaq>IIH, npHBO)],JITCH IIX xapaKTepIICTIIKII. 

TpeTIIH pa3)].eJI nHTOH rnaBhI nOCBHru;eH II3JIO)KeHIIIO OCHOBHhIX npIIHU:IInOB 

pa60ThI annapaTHOro KOMilJieKca, C03)],aHHOro )],JIH perIIC'I'paU,IIII umppOBhIX 

Me)].IIU:IIHCKIIX CHIIMKOB. KoMilJieKC BhIIlOJIHeH B BII)].e npIICTaBKII, KOTOpaH MO)KeT 

pa6oTaTh c JII06hIM peHTreHOBCKIIM IICTOqHIIKOM, npIIMeHHeMhIM )].JIH Me)].IIU:IIHCKOH 

)].IIarHOCTIIKII HJIII )],eq>eKTOCKOnIIII. IlpIICTaBKa npe)].Ha3Jfaqeua )].JIH npoBe)],eHHH 

peHITeHorpaq>nqecKIIX Me)],IIu;HHCKHX IICCJie)],OBaHIIH, TO eCTh )].JIH nonyqeHIIH 

OT)],eJihHhIX CHIIMKOB HJIII cepIIii CHIIMKOB, c IIHTepBaJIOM He MeHee 2 C. 
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AnnapaTHhIH KOMTIJieKC BKJIIO'IaeT B cefo1 CJie,nyIOII.VIe OCHOBHhie 1Jacn1: 

- YCTPOHCTBO npneMa HJo6pa)Kemui: (YTTH), BKJIIO'Ia10mee csern3amnTm,1ii 

ry6yc . C JIIOMHHec11eHTHhIM "3KpaHOM lI 3epKaJIOM IlOBOpOTa H306pa)KeHiui:, 

KpOHII.ITettH n cettcopeyro 'Iacn, c MaTPH'IHOii 11mpposoii KaMepoii; 

- nepcottaJihttyIO 3BM c MOHHTopoM n npnmepoM (TT3BM); 

- nporpaMMHoe o6ecne'Iettne. 

IlpHCTaBKa ynpaBmleTCH 'Iepe3 cneIIHaJihttyIO nporpaMMY, CHa6)KeHttyro 

3KpaHHhIM HHTepcpeiicoM; B3aHMO,neiiCTBHe oneparnpa C npHCTaBKOH 

ocymecTBJI»:eTc»: MhIII.IhIO n KJiaBnarypoii TT3BM. IlporpaMMa o6ecne'IHBaeT 

B03MO)KHOCTh 3aTIHCH lI xpatteHHH IlOJIY'IaeMhIX CHHMKOB B IlaMHTH TT3BM B BHJ],e 

<paHJIOB H306pa)KeHHH B CTaH,napTHhIX cpopMaTax, CHCTeMaTH3aIIHIO CHHMKOB lI lIX 

IlpOTOKOJihHhIX aTPtt6yTOB s 6a3e .naHHhIX, pacne'IaTKy nx npHHTepoM TT3BM Ha 

o6bI'IHOH 6yMare. TTporpaMMa Il03BOJIHeT TaK)Ke npHMeHHTh pa3JIH'IHhie BlIJ],hI 

o6pa60TKH CHHMKOB, C 11eJihIO IlOBhIII.IeHHH lIX .nnarHOCTH'IeCKOH 

HH<pOpMamsttocm. Cpe,nttnii o6oeM 11ncpposoro CHHMKa - 1 M6. EoJiee no,npo6Ho 

nporpaMMHO-aJiropHTMH'IeCKaH 'IaCTh KOMTIJieKca paCCMOTPeHa B CJie,nyromnx 

pa3J],eJiax ,naHHOH rnaBhI. 

IlpHCTaBKa o6ecne'IHBaeT IlOJIY'IeHHe CHHMKOB npn ycTaHOBKe napaMeTPOB 

3KCII03HUHH onepaTopoM C nyJihTa peHTreHOBCKOH ycTaHOBKH B npe,neJiax 

peKOMeHJ],OBaHHI,IX J],03 MH c1>eMKH Ha peHTreHOBCKYIO TIJieHey, KaK npaBHJIO, B 

HeCKOJihKO pa3 HH)Ke. IlpHCTaBKa II03BOJIHeT paccMaTPHBaTh CHHMOK 'Iepe3 2 
ceKyHJJ.hl IlOCJie peHTreHOBCKOH 3KCII03HIIHH lIJIH IIOJiy'IaTh lI paccMaTPHBaTh 

cepHIO CHHMKOB, CJ],eJiaHHhIX c HHTepBaJIOM B 2 ceKytt,nhI. 

B Ta6JIHIIe IIpHBe,nem,1 OCHOBHhie TeXHH'IeCKHe ,naHHhle IIpHCTaBKH: 

Pa1.Mep noIDI cHJIMKa 
B O6'30pHOM peiKill\Ie 
B rrpn11em.HOM peiKIIMe 

TTpoCTpaHCTBeHHoe pa3pemeHI1e 
B o63opHoM peiKill\ie, He MeHee 
B rrprmem.HoM peiKIIMe, He MeHee 

KompaCTmui: 1ryBCTBIITeJihH0CTh npn 

,.'(03e Ha CHill\IOK B JIJIOCKOCTII 3!1.1)3Ha 
He 6onee 1,0 MP 
B o63opHoM peiKill\fe 
B rrpnueilhHOM peiKIThie 

~1rna.M1f1Iecrou1 ,.'(nana1OH 

HepaBHOMepHOCTh pacrrpe,neneHIIH 
RJ)KOCTIL He 6onee 

feoMeTµJI11ecKire ncKa:iJ(eHirn, He 6onee 
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395x315 l\IM 
155x135 l\Thi 

1.4 nap JIIrnlMM 
2.8 nap JIIIH/

11\IM 

2,0% 
1,5% 

150 

15% 

1% 

KOMTIJieKC o6ecne'InBaeT CJie.zzyromne IIOKa3aTeJIH 'IHCTOThI IIOJIH 

H306pa)KeHHH: 

- 'IHCJIO 6eJihIX TO'IeK Ha 3KpaHe MOHHTOpa He npeBhIII.IaeT 0.01 % OT 'IHCJia 

3JieMeHTOB IIpHeMHOH MaTPHUhl Ha JII060M np»:MoyroJihHOM yqacTKe IIOJIH 

pa3MepoM He Mettee 1/10 OT o6meii IIJioma.nn Ka,npa; • 

- He JJ.OnycKaeTCH BhIJ],eJI»:IOma»:c»: CTPYKrypa B none H306pa)KeHHH, 

Ha6JIIOJ],aeMa»: HeBoopy)KeHHhIM rJia30M. 

Ba)I(HeHII.IHM KOHCTPYKTHBHhIM OTJIH'IHeM annapaTHOro KOMTIJieKca 

HBJIHeTCH B03M0)KHOCTh IIOJIY'IeHHH CHHMKOB B JJ.Byx pe)KHMax: ofoopHOM H 

npn11eJihHOM. B ofoopHOM pe)KHMe npOH3BOJ],HTCH c1>eMKa KpYIIHhIX y'IaCTKOB, a B 

IlpHIIeJihHOM - MaJihIX, co 3Ha1IHTeJihHhIM IIOBhIII.IeHHeM pa3peII.IeHHH. IlpHMeHeHHe 

npHIIeJihHOro pe)KHMa II03BOJIHeT yseJIH'IHTh pa3peII.IeHHe 3a C'IeT 

nepepacnpeJJ.eJieHHH pecypcos KaMephI Ha_ c1>eMey Bhl6pattttoro yqacTKa. 

IlpHCTaBKa OTHOCHTCH K KJiaccy npoeKIIHOHHhIX IIH<ppOBhIX pemreHOBCKHX 

CHCTeM, o6mHM MH KOTOphIX HBJIHeTCH CJieJJ.yromttii npHHUHII: pemreHOBCKHe 

JIY'IH, npOXOJ],H 11epe3 061>eKT, nonaJ],aIOT Ha JIIOMHHec11eHTHhIH 3KpaH, KOTOphIH 

CBeTHTCH TIO)], lIX J],eHCTBHeM. Qtt<ppOBa»: <pOTOKaMepa nocpeJJ.CTBOM 3epKaJia H 

061>eKTHBa CHHMaeT H306pa)KeHHe C 3KpaHa. 

TaKa»: CHCTeMa HMeeT CBOH Jl,OCTOHHCTBa, B 'IaCTHOCTH, OTCYTCTBHe 

3JieKTPOHHO-OilTH'IeCKOro npeo6pa30BaTeJIH, KOTOphIH o6bI1IHO O'IeHh JJ.Opor, H 

OTCYTCTBHe orpaHH'IeHHH Ha BpeMH 3KCII03HUHH, TaK KaK HCil0Jih3YeTCH 

<pOTOKaMepa BMeCTO TeJieKaMephI. 

IlpH TaKOM no.nxo.ne IlOHBJIHIOTCH <paKTOphl, KOTOphle ClIJihHO BJIHHIOT Ha 

Ka'leCTBO H306pa)KeHHH, B 'IaCTHOCTH, Ka'leCTBO JIIOMHHecueHTHOro 3KpaHa. 

O6bI'IHhie JIIOMHHec11eHTHhie 3KpaHhl CBeTHTCH CJia6o BCJieJ],CTBHe HH3KOro KTT,[( 

npeo6pa30BaHHH pemreHOBCKHX JIY'IeH B BHJ],HMhIH CBeT. TT03TOMY OJ],Ha lI3 

rnaBHhIX 3aJ],a'I COCTOHT B IlOHCKax 3KpaHa, KOTOphIH 6hI xopOII.IO CBeTHJICH, H 

OJ],HOBpeMeHHO J].aBaJI nptteMneMoe pa3peII.IeHHe, JIH6o B pa3pa6oTKe tty)KHOH 

KOHCTPYKIIHH. "lleM TOHhII.Ie 3KpaH, TeM BhIII.Ie pa3peII.IeHHe H TeM CJia6ee OH 
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CBeTHTCH. ECJIH yBeJIIfllHTb TOJimHH)', YJ1}'11IIIHTC}I CBeTHMOCTb H CHH3HTCH 

pa3perneHHe, IIO TOH )Ke IIplfllHHe Heo6xo,n:HM oco6o CBeTOCHJlbHblll o6beKTHB 

KaMepbI. 

ITpH C03JJ:aHHH IIpHCTaBKH YJJ:aJIOCb Hairm HJIH H3fOTOBHTb KOMIIJieKl)'IOmHe, 

II03BOJIHBIIIHe YJJ:OBJieTBOpHTb IIpOTHBOpe11HBbIM TPe6oBaHH}IM, npeJJ:1,HBJI}leMbIM K 

no,n:o6HbIM CHCTeMaM, a HMeHHO: BO-nepBbIX, Heo6xo,n:HMO IIOJ1}'11HTb 

,n:uarHOCTiflleCKHll CHHMOK xopornero KaqecTBa H IIOJJ:BeprnyTb nauueHTa KaK 

MO)l(HO MeHbIIIeii JJ:03e o6nyqeHHH. 

KoHCTPYKUHH KOMIIJieKca o6na,n:aeT HOBH3Hoii, o6ecnequBrneii B03MO)l(HOCTb 

ee naTeHTOBaHH}I. 

Ha cxeMe IIOKa3aHbI COCTaB H pa3MemeHHe IIpHCTaBKH B peHTreHOBCKOM 

Ka6uHeTe. Ha pucyHKe noKaJaH CJ1}'11aii pa3MemeHH}I YCTPOHCTBa npueMa 

mo6pa)l(eHH}I Ha CHHMOqHOM CTOJie. Pa6oTa IIpHCTaBKH IIpH pa3MemeHHH Ha 

CTOBKe JJ:Jl}I CHHMKOB HiflleM He OTJIIfllaeTC}I. 

n0Meu.t,.H11e. He :ialJ..IHIJ.leHHOe 
oT peHTreHOBCKoro H311Y'leHl,1!1 

1 06beKT 

6a 

3 4 

c==J 

7 

3alJ.!11IJ..leHHoe noMelJ..leHHe 

9 

□ 
Cocmae u pa3MeuJeHue npucmaeKu: 

KOMIIOHeHThl o6opy,n:oBaHH}I peHITeHKa6HHeTa: 1.CTOJI JJ:Jl}I CHHMKOB; 

2.11crnqHHK peHTreHOBCKOro H3J1}'11eHH}I; 3.feHepaTOp IIHTaHH}I HCTOqHHKa 

H3JiyqeHH}I; 4.OnepaTOpCKHH nyJihT; 5.ITyJibTOBaH KHOIIKa BKJIIOqeHH}I HCTOqHHKa 

H3JiyqeHH}I. 

KoMnoHeHThI npHCTaBKH: 6.YCTPOiiCTBo npueMa mo6pa)l(eHH}I (YIUI); 
6a.CBeT03amHTHbIH ry6yc C JIIOMHHecu;eHTHbIM 3KpaHOM H 3epKaJIOM IIOBOpOTa 

OIITiflleCKOll ocu; 66.KpoHIIITeiiH AJI}I yCTaHOBKH KaMep1,1; 6B.QmppOBaH KaMepa C 

ofil,eKTHBOM; 7 .ITepCOHaJibHblll KOMIIbIOTep c HHTepqieiiCHbIM o6opy,n:OBaHHeM; 

8.MOHHTop; 9.ITpHHTep. 
B pa3,n:enax 5.4-5.9 paccMaTPHBaeTcH nporpaMMHbiii KOMIIJieKc AJIH 

nonyqeHH}I UHqJpOBbIX peHTreHOBCKHX mo6pa)l(eHHii, o60CHOBbIBaeTC}I BbI6op 

}13b1Ka nporpaMMHpOBaHH}I H cpeJJ:E,I pa3pa60TKH. KoMIIbIOTepHaH nporpaMMa 

nonyqeHH}I, IIpOCMOTPa, o6pa60TKH, xpaHeHH}I H pacneqaTKH UHqJpOBbIX 
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peHTreHOBCKHX mo6pa)l(eHHll npe,n:HaJHaqeHa JJ:Jl}I pa60Tbl C Me,n:HQHHCKHMH 

peHTreHOBCKHMH mo6pa)l(eHH}IMH, IIOJiyqaeMbIMH C II0MOmbIO 3JieKTPOHHOH 

qJOTOKaMepbl u npe,n:CTaBJieHHbIMH B BHJJ:e UHqJpOBbIX MaCCHBOB ,n:aHHbIX. OCHOBHOH 

Ja,n:aqeii nporpaMMbl HBJIHeTCH o6ecneqeHHe npoToKoJia pa6oTbl pemcTPHPyIOmero 

YCTPOBCTBa B COOTBeTCTBHH C pa60TOB BCero KOMIIJier<ca B u;eJIOM. KpoMe Toro, B 

nporpaMMHblll KOMIIJieKC BXOMT 6aJOBble qJYHKUHH o6pa60TKH mo6pa)l(eHHll. 

ITporpaMMa pa6oTaeT B HHTepaKTHBHOM pe)l(HMe B3aHMo,n:eiicTBmi C IIOJib30BaTeJieM 

- BpaqoM, ocymeCTBJIHIOmHM CoeMKY, H npe,n:CTaBAAeT pe3yJibTaTbl CBoeii pa60Thl B 

MaKCHMaJibHO IIOHHTHOM AJIH oneparnpa BHJJ:e. 
ITporpaMMa BXOJJ:HT B COCTaB aBTOMaTH3HpOBaHHOro pafioqero MeCTa 

peHTreHOJIOra Ha fia3e nepCOHaJibHOrO KOMIIbIOTepa B peHTreHOBCKOM Ka6HHeTe 

yqpe)l(JJ:eHH}I 3.n:paBooxpaHeHH}I. 

ITporpaMMa o6ecneqHBaeT: 

• HaCTPOHKY pemcTPHpyIOmero ycTPoiicTBa na ceaHc pa6oTbl; 

• B03MO)l(HOCTb H3MeHeHH}I oneparnpoM pa3JIIJ11HhIX xapaKTepHCTHK ceanca, 

TaKHX, KaK BpeMH 3KCIIOHHpOBaHH}I Ka,n:pa, KOJlliqecTBO OTTeHKOB B mo6pa)l(eHHII, 

ycIIJieHHe, raMMa-KoppeKQH}I H T.,n:.; 

• JaxBaT Ka,n:pa c pemCTPHpyIOmero ycTPuiicTBa; 

• OT06pa)l(eHIIe Ka,n:pa, 3aXBaqeHHOro c.pemCTPHPyIOmero YCTPOHCTBa, B 

cneu;HaJibHblX OKHax IIpOCMOTPa; 

• B03MO)l(HOCTb coxpaHeHH}I uuqipoBoro CHHMKa Ha JJ:HCKe B CTaH,n:apTHblX 

o6menpHHHThIX qiopMaTax xpaHeHH}I rpaqilflleCKHX mo6pa)l(eH11ii; 

• B03MO)l(HOCTb cqHTbIBaHH}I paHee coxpaneHH0fO CHHMKa AJIH IIpOCMOTPa; 

• CTaH,n:apTHbie onepau;HH BJam.10,n:eiiCTBH}I C YHHBepcam,HhIM 6yqiepoM 

o6MeHa Windows JJ:Jl}I o6Mena ,n:aHHhIMH (mo6pa)l(eHH}IMH) c ,n:pyn!MH 

nporpaMMaMn; 

• BbIJJ:eJieHne HHqJOpMaTIIBHOfO qiparMeHTa CHHMKa H 3annc1, ero na JJ:llCK B 

BHJJ:e OT,n:eJibH0ro qiallJla; 

• Be,n:eHne cneunanmupoBannoii peHTreHorpaqilflleCKOH fia31,1 ,n:annhlx o 

nauueHTax, co,n:ep)l(ameii KaK rpaqilflleCKYJO ( CHHMKH), TaK n pa3JIIfllnoro po,n:a 

TeKCTOByIO HHqJOpMau;HIO; 

• pa6ory c npHHTepoM c u;eJiblO nonyqeHH}I JJ:OKYMeHTOB; 

• npe,n:OCTaBJieHHe pa3JIIfllHOll HHqJOpMaQHII O xo,n:e ceanca H COCTOHHHH 

pecypcOB K0MIIhIOTepa. 
ITporpaMMa TaK)l(e o6ecneqHBaeT: 

• neB03M0)l(H0CTh 3axBaTa HOBOro Ka.n:pa Ha MeCTO cymecTByiomero; 

• B03MO)l(HOCTb OJJ:HOBpeMeHnoro ,n:ocryna K HeCK0JibKHM CHHMKaM; 

• HeB03MO)l(H0CTh BbIXO,n:a H3 nporpaMMbl 6e3 coxpaneHH}I HJIH 

C03HaTeJibHOro CTHpaHH}I Ka)l(JJ:Oro BHOBb c,n:eJiaHHOro CHHMKa. 
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nya, ynpa&11em peH1n'elloacxoii: YC'l'&lloaxOX 

CHrHa~ 0 Haqa~e peHTI'eHOBCKOR 3KCDOSH!tMH 

Cursa~ o xaga~e C'loeJIKff PeHTreHOBCKaR 

Tpy0Ka 
CHHXpOHHSHpyrJll{HR CHrHa~ 

PeHTreHOBCKOe ns.nyqeHMe 
1 

llaUHeH'l' 

T 
Oc.na6.neHHOe H pacceaHHoe peHTI'eHOBCKOe 

.JIDMHaecuettTHhm 
3Kpaa 

TeHeBoe HS06pa%eHHe B BUJlHNOM ~HanaSOHe cneKTpa 

llOBOpO'l'HOe 

sepic::ano 

0'1'Pa~enHoe TeHesoe nso6pa~eHHe 
l 

OO'beK'I'HB 

T 
CjoKycnposasxoe uso6pa~eHHe 

Sn&l:'1'pOJUl&ll -T 
O~u~posaHHoe ~~o6paieHne 

IlJiaTa, MHTepq>eAca C KOWhDTepoy 

AHa~oroBHR BHJleocnrHa~ 

OqujposaHHoe uso6paieHHe I BH.tteowoHHTOp 

_ ..... -... .l ....... l'ea.....,.oacxd ""'°""" j• arp&Be -.,;e.,.,.,,.,..,opa 

: YnpaBnRD1qag ~ .., 
: YcTpOHCTBO CHHXpOHHSal.U'IH 
, nporpaMMa : ................. , ............ . 

0UH~posaHH08 HS00pa%8HH8 

MOHH'I'Op 

KOWlbDTepa ltHcK KOMilbDTepa 

.P-!ff'AKoaczd CJmN:Oz aa ezp&Be 
1:0lmWO!l'epa 

MOHH'l'Op 

KOMil&DTepa 

P811ff'eSOltCZXX ~z 
aa •zpaa• ZOMmaD.l'epa 

IlporpaMMa 
oOpaOoTIO< 

··········1·········· 
06pa6oTaHHOe HS06paJKeH:m 

nasepH&Iti npMHTep 

Pe.a~e.soaCZJIX CIDUIOZ 
sa ochnmok dYllar<e 

CxeMa IIOKa3hIBaeT MeCTO ll pOJib rrporpaMMbl B peHTreHOBCKOH CllCTeMe H 

CaM rrpou:ecc B3attMO.D:ettCTBIDI anrrapaTHOH H rrporpaMMHOH qacTH. 

IIporpaMMa pa6orneT no.n: yrrpaBJiem1eM pycmpnu:upoaaHHOtt aepctttt 
onepau:uoHHori CHCTeMbI Windows 98 IIJIII XP. 
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CHHMKH, IlOJIY'IeHHhie llJIH 06pa6aTb1BaeMbie C IIOMOIQbIO nporpaMMbl, 

3anttcbIBaIOTCH Ha .n:ncK B qiopMaTe Device-Independent Bitmap, npttHHTOM B 

orrepau:noHHOtt CIICTeMe Windows, HJIII B qiopMaTe Portable Network Graphics. 

IlporpaMMa ycTOH'IIIBO pa60TaeT rrptt CJie.n:yIOmeii MIIHHMaJibHOH 

KOHq>ttrypau:un TeXHII'IeCKHX cpe.n:crn: 

• nepcoHaJihHhIH KOMilbIOTep Ha 6a3e rrpou:eccopa Intel Pentium ; 

• onepaTHBHaH IIaMHTb 256 Mera6aiiT; 

• CB060,n:HaH JJ:IICKOBaH IlaMHTb 20 Mera6aifT. 

Ilptt C03,n:aHIIH TIO HeMaJIOBa)KHJIO pOJib CbirpaJI TOT qiaKT, 'ITO ,n:aHHaH 

rrporpaMMa HBJIHeTCH npOJJ:YKTOM, rrpe,n:Ha3Ha'JeHHbIM ,n:JIH IICilOJib30BaHIDI B 

Me.D:IIU:HHCKHX yqpe)K,n:eHIDIX Bpa'IaMH H Me.D:HU:IIHCKHMH ceCTPaMH, 3HaKOMblMH C 

KOMIIbIOTepHOH TeXHOJIOrtteii, KaK rrpaBHJIO, Ha MllHHMaJibHOM ypoaHe. Ilo3TOMY 

BOrrpocy .D:OCTJIIHOCTH rrporpaMMHOro HHTepqieiica 6bIJIO y,n:eJieHO 3Ha'IttTeJibHOe 

BHHMaHIIe. 
B ,n:ec»TOM pro,n:eJie ,n:aHo orrncaHtte rrpou:e.n:yp o6pa6oTKH mo6pa)KeHttii, 

rrpHMeHHeMblX B nporpaMMe, pa3o6paHbI oco6eHHOCTll pa3JIII'IHbIX 3a,n:aq 

HaxO)KJJ:eHiffl ll ttcrrpaBJieHIDI ,n:eqieKTOB. 

CoqernHtte MaJIOH KOHTPaCTHOCTII IlOJIYTJaeMoro CHHMKa II IIOBbIIIIeHHblH 

ypoaeHb IIIYMOB HBJIHIOTCH cepbe3HbIMII rrpeUHTCTBIDIMH .D:JI_ll u:uqipoBOH o6pa60TKH 

mo6pa)KeHIDI. TaK, HarrpHMep, o6pa6on<a peHTreHOBCKoro mo6pa)KeHIDI 

o6bI'IHbIMH MeTO,n:aMII .D:Hq>q>epeHUIIPOBaHIDI {Tttrra Bbl,n:eJieHIDI rpaHHU:) npIIBO.D:HT K 

IIOJIY'IeHHIO BMeCTe C rpaHIIU:aMII 60JibIIIOrO KOJIII'IeCTBa apTeq>aKTOB, 'ITO 

3aTPy.D:HHeT HCIIOJih30BaHtte TaKoro y,n:o6Horo annaparn, KaK rpaHII'IHoe onncaHIIe 

061,eKTOB. PaccMOTPeHhI Han6oJiee qacm IIplIMeHHeMble orrepau:un o6pa6oTKtt, 

TaKIIe, KaK KOppeKQIDI KOffTPaCTaiHpKOCTH, BbipaBHHBaHtte rttCTOrpaMMbl, 

onepaQlllI co CKOJib3'1IQHM OKHOM II ,n:pyrne. 

OCTaHOBHMCH 6oJiee rro.n:po6HO Ha 3a,n:aqe ttcrrpaBJieHIDI OIITII'IeCKOro 

HCKa)KeHIDI HpKOCTll. OcBeIQeHHOCTb mo6pa)KeHttH, IlOJiyqaeMbIX B ,n:aHHOH 

CIICTeMe, B u:eHTPe H Ha KpalO IlOJIH HeO,n:IIHaKOBa. Ha6JIIO,n:aeTCH 3aTeMHeHtte IIO 

KpaHM mo6pa)KeHHH. 3TOT 3q>q>eKT HBJIHeTCH He)KeJiaTeJibHOH IIOMexori nptt 

aBTOMaTII'IeCKOH o6pa60TKe CHHMKOB. IlpaKTII'IeCKII HeB03MO)KH0 IIpOH3B0.D:HTb 

KaKtte-JIII60 HpKOCTHbie II3MepeHIDI, Heo6xo,n:HMbie nptt KOJIII'IecTBeHHOH 

.D:IIarHOCTHKe. 
Ilp1I KOppeKU:HII 3TOro .n:eqieKTa IICilOJib3YeTCH 2-MepHaH annpOKCHMaU:IDI 

3TaJIOHHOrO mo6pa)KeHHH IlOJIHHOMaMH 1Ie6bIIIIeBa: 
2 

Fcorr(i,j)= Icmn ·Tm(x;)·Tn(Y), 
m,n=O 

Crm = fi:,(x)[f7,;(y)•1'x,y)·W(y)£D' ]w(x)dx. 
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ECJUI B0CCTilH0BHTb no nonyqeHHb!M K03cpqrnuneHTaM mo6pa)KeHne, TO 
nonyqnTCH rna)U<aH TI0BepxH0CTb 6e3 T0qeqHI,JX TI0Mex: 

HcnoJIL3YH TQqKn 3TOH TI0BepXH0CTH, M0)KH0 Bb!paBHIIBaTL mo61,1e ,n:pyrne 
CHHMKH, CHHTLie npn Tex )Ke ycJI0BIIHX. ,lvIH Ka)K,ZI:0H TQqKn mo6pa)KeHIIH no 
3TaJI0HH0H TI0BepXH0CTH no,n:cqnTLIBaeTCH K03cpcpnuneHT, KaK 0THOIIIeHne 
MaKCHMaJibH0H HpK0CTH Ha 3TaJI0HH0H TI0BepxH0CTH K HpK0CTH TeKJmeii TQqKn 
3TaJI0HH0H TI0BepXH0CTH. ,lvIH nonyqeHIIH 'HCTHHHOH' HpK0CTH TeKymeii TQqKn 
HCX0.ZI:HaH HpK0CTb YMH0)KaeTCH Ha 3T0T K03cpcpnuneHT. 

TeCTIIpOBaHne Il0Ka3aJI0, qTQ ,n:oCTaTQqHo HaiiTn MaTPHQY K03cpcpnuneHTOB 
qe6b!IIIeBa pa3MepoM 3 Ha 3, c TI0M0IIILIO K0T0poii mo6pa)KeHne BbipaBHirnaeTCH 
Bil0JIHe y,n:oBJieTB0pIITeJibH0. 

B 3aKJIIOqnTeJILH0M pa3,n:ene rnaBbl ccpopMyJIIIpOBaHLI ee 0CH0BHLie 
pe3yJILTaTbl: 

• C03,n:aH annapaTH0-nporpaMMHbIH K0MTIJieKC ,n:JIH nonyqeHHH H o6pa60TKH 
uncppOBbIX peHTreH0BCKHX CHHMK0B; 

• Pa3pa60111Ho nporpaMMH0e o6ecneqeHne .ZI:JIH nonyqeHIIH uncppoBLIX 
peHTreH0BCKHX CHHMK0B C perHCTPIIpyIOIIIero YCTP0HCTBa; 

• Pa3pa6oTaHLI H peaJIH30BaHLI 6a30Bble anropIITMbl o6pa60TKH 
mo6pa)KeHIIH: ynyqIIIeHIIH KaqecTBa n K0ppeKQHH ,n:ecpeKTOB. 

Pa3pa60TaHHaH uncppOBaH ycTaH0BKa H onncaHHLIH 3,n:ec1, nporpaMMHbIH 
K0MTIJieKC C 1997 ro,n:a pa60TalOT B KJIHHIJqeCKHX ycJI0BIIHX. 3a 3T0 BpeMH 6brno 
c,n:eJiaH0 0K0JI0 50 Tb!CHq Me,ZI:HQHHCKHX ,n:narH0CTIJqeCKHX CHHMK0B. AnnapaTH0-
nporpaMMHbIH K0MTIJieKC no,n:r0T0BJieH K MaCC0B0MY np0II3B0.ZI:CTBY (BLITIYIIIeHa 
MaJiaH cepIIH) n nonyqIIJI pa3peIIIeHne MnHHCTepcTBa 3,n:paBooxpaHeHIIH P<I> Ha 
Me,ZI:HQHHCK0e npnMeHeHne. 

3aKJIIO'ICHHe K .n:nccepTaQHH KpaTK0 cpOpMJnIIpyeT 0CH0BHbie pe3yJILTaTbl H 

BbIB0,ZI:bl. 
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