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Awnoranin. B naniil poGoTi sanpononopadi CHGKTPONOIAPHMETPHYHI METOH Ta 3aco0n AOCALGHEINA
TIApAMETPIB MYMOPRILHHN CEPEIOBHII JA03B0NSI0TH MABHIINTH AOCTORIPHICTE TH WBHAKOAIO MEAMUHOT
giarnocTvky. TIOKE3aHD, WO NOCARAHHA CHEKTPAILHOT, NOAHPUMETPHYHOI Ta NPOCTOPoBOT iHGopMait| ¥
cnekyponoaspumeTpll 300paKEHEL N03BONAE ¥ DaraTo pasis 30IIBUIATH MACHB BAMIpIOBAALHOT indopmaiii.
JocnpkeHHA BHROBVIOTLCS HAYKOBHMY KONSKTHBAMH kadenpy ekonorii Ta ckotoriinoi Gesncxkn BHTY
T pabopatopil onTHKH CBITIOpOschoBanuumx cepenosaml Incvuryry dizmkn v, Crenauosa HAH
PecnyGniku binopycs.

Kmouosl ¢i0Ba: ryMOPASEH] PLAMHK, HEIHBA3IFHA OHKOMATHOCTHE, SDeKT AHTHCTOKCOBOTO NOIIHHAHHS.

BCTYN

I'yMmopanbHi pimMHM, Ta, 30KpeMa, KpOB, [PH Pi3HHX 3aXBOPIOBAHHAX Mae OCOBIWBOCTI ONTHKO-
disuauux napameTpis, wo 06ymoBieHO (IOPMOI, OpiEHTAILIC0, CMEKTPATbHHMM Ta NOIAPH3ALIAHUMU
RIACTHBOCTAMM 11 HACTUHOK.

OcofiHBO aKTyalabHuM Yy Hall Wac € HeiHBasifiia OHKOJIArHOCTHKA, L0 MOXE 3AIHCHIOBATHCH 32
PAXYHOK BMBYEHHS XAPAKTEPHCTHYHWX AOBKWH XBHNL (uTyopecHeHiii npoTonopdupoHis y ruiasMmi kposi Ta
3NOAKICHUX TyXiMHax oHkoxsopux. Lle Tak 3sanuil «ediekT aHTHCTOKCOBOTO mMoramHaHHm» [1]. Bianosixwe
BUMIDIOBAHHS KOHLIEHTpPALLT TakiHX OHKOMAPKEPiB MOXkKe GyTH iHTepNpeTOBaHE M1% NaArHOCTHKH CTAHY MyXIHH.
Busenenuii panime edexT AHTHCTOKCOBOrO MOTNMHAHHA BHMArac NONANBINMX [OCHIIKEHL TA HAYKOBOrO
o6rpynTyBanns (isuko-xiMiunoi Tta Giodisudnol npupoan sBuma, aHANi3y KPUTEPIiB BIIMIHHOCTI MK
HOPMATLHAMM | NATONOrSHAMH 3pa3kaMu KpOBi Ais 06'€KTHBHOT 1iarHOCTHKH OHKO3aXBOPIOBAHb.

Pe3ynsTaTt TEOPETUUHHX IOCHIHKEHb Ta MPAKTHYHOI peaniauil J03BONATHL BUBMHTH ocobmBocCTi
onTHKo-(i3HYHUX XapaKTepHCTHK KpOBi Ta ii AepHBATiB, a TAKOK ONTHKO-(i3HIHI NAPAMETPH YACTHHOK KpOBI,
0 J03BONWTH CTBOPIOBATH CMCTEMH MEIMYHOI JHArHOCTHKHM, 30KPEMa, paHHbOT JiarHOCTHKH
OHKOX3aXBOpIOBaHb, TEOPETHUHI % Pe3y/IbTATH, ONCPIaHi NpH LLOMY, AOTIOBHATL Aeski He BHBYHEHI paHile
ACAEKTH, 30KPEMa B ONTHLL Po3CisnHs, TeOpIT IepeHoCy BUIPOMINIOBAKHS Ta B iH(OPMAUIHAO-BIMIpIOBAIBHIl |
niarHOCTHYHIN TexHili B uimomy.

METOAU TA 3ACOBH BUSHAYEHHS IAPAMETPIB I YMOPAJILHUX CEPEIOBHLL

OCHOBHHMH METOAAMH HeiHBa3ziiiHOro jociiukenns OlOTKaHMH T4 TYMOPATbHUX CEPEIOBHIL €
crniekTpodoToMeTpHHHI. 30KpeMa, HA OCHOBI AOC/IUKeHHA CnekTpis auyy3HOro BiAGHBaHHS IWKIPH MOXHA
HeiHBasiifHO JOCHTh TOYHO BH3HAYATH KiNLKICHI | AKiCHI MOKA3HUKM JOCNIHOMO 3pa3ka NPUMOBEPXHEBOrO mWapy
Giotkanunu, Matematuuna ofpofka pe3ynsTaTie JOCAIMKEHb CreKTpis audysHoro sinGueaHAs wKipn

© B.T. IETPYR, C. KBATEPHIOK, 1. BACHIILKIBCHRMN, A.IL. IBAHOB, B.B. BAPYH, 2009
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2038074€ BU3HAUMTY piBeHs GinipyGina, remornobiny Ta foro MOXiMHWX, KOHIEHTPALIl IIIOKO3H Ta CIHPTY Y
SDOBI, HACHYEHICTH TKaHHUH KHCHEM Tollo. CriekTpn BinOuBanua GioTkaHHH Ta rYMOPAIbHHX CEPEIORMIL MAfOTh
D% XAPAKTEPUCTHYHAX JOBKMH XBHIIb, IO BiANOBiAA0TL GIOXIMIMHMM CTIONYKaM Y BAAMMOMY Ta OAMMHBOMY
“=GpavepBOHOMY AlanaszoHi. Hanpuknan, HOCTifKeHHS KOHLUEHTpALUIT IIHOKO3H y KpoBi fo3Bonse Bubparn Ty
J0sAUHY XBIW, Ha kil 3abe3nevuyeThes HAWKpAINe CriBBIMHOMEHHS CHIHAT-IIYM, @ TAKOXK MEHILUE BIUIHBAIOTS
cmextpu imunx GioxiMinHMWX cnoiyk, mo BianosinHo 3abesnewye MeHmy noxubky BuMipiosats. Okpim Toro,
“Dil HEIHBA3WBHHX BHMIPIOBAHHAX BHHHKAIOTL MpobieMu MoB’g3aHi 31 CKNAAHOIO AICKO WIKIDKM HA TEpeHoc
C2iTa Ta CKAAAHHUM TIOIUMPEHHAM BUTIPOMiHIOBaHHA y GioTkamuni. MarteMaTHyHe MOJCTIOBAHHA MOUIHPEHHA
csitaa y 6loTKaHWHAX NPOBOAMTLC MeToa0M MouTe-Kapro.

Kanibpysanus npucTpoio HeiHBa3iHAOTO BHUMIPIOBAHHA KOHUEHTPALIT AOCTIKYBAHOI PEUOBMHH Y
sposi Ta mepemipka iforo mpauesfaTHocTi 3AIACHIOETECS HA OCHOBI MMOPIBHAHHA 3 NAAHMH BHMIpIOBAHHSA
pazuuiifaumy  1abopatopHUMM  MeToZaMH. 3a paxyHok OaratoBumipHoro kanibpyeawns cdopmosaso
SunipHuHi 3a7IKHOCTI A8 NepeBeleHHA CTeKTPANbHAX JaHHUX y aHANTHIHI KOHLEHTpauii AoCHiaxkyBaHuX
seu0sHH. MaTteMatHuHo 1e O3HAYAE MHOMKEHHA CHeKTPallbHHX AAHWX Ha rpajyloBaibhi koediuientn wia
JTPHMAHHS TIACYMKOBOrO 3HAYCHHS KOHLEHTpauil mo BeiM HOBKHHAM XBuib. ['panyosaneii koediuienTy
MOKYTh BM3HAYATHCH HA OCHOBI METOLy HAfMEHINMX KBAAPATiB HA OCHOBI CTIBCTABIEHHS CTEKTPIB Ta
=250paTOPHUX BHMIDIOBaHB KOHLEHTpaiil, AHAJOTIYHE NEPETBOPEHHA MOXKHA 3JUACHWTH 3a paxyHOK
sefipoMmepexi, sarosi koediuientn skoi (OpMylOTCA 3a JIOMOMOrOl HeYiTKoi Jjoriku. Omucanuii merton
Deali30BaH0 Y KOUTPOX bﬂo-uumipmnamauiﬁ CHCTEMI [UIA JI0CTI/DKEHHA ONTHYHUX napaMeTpis GiorkaHuu [2].

JocarnyTo posaiabHoi sparHocti 0.5MMons/n mpu BUMIDIOBAHHAX Y BOJHMX PO3YMHAX [IIOKO3H Y
ssapuosiil kioBeTi. TAKMX e NOKa3HUKIB PO3AUIBHOT 30aTHOCTI JOCAIHYTO NPH BHKOPHCTaHHI HEIHBAIUBHOIO
werony. KpiM Toro, 8paxoBaHo BIUTHB TEMTNEPATYPH Ha CHEKT Ta po3cilopanus Citna y wikipi. [Tposoauthes
22ani3 MOXHOOK BHMIPIOBAHHA Ta CIIBBIAHOMIEHHA CHIHAN-ITYM. 33 PaxyHOK BIUIMBY WIKIPH Ta IHIWIHX
SloTKAHWH CHIBBIIHOWEHHS CHTHAI-IIYM NPH HeiHBa3HBHOMY BHMipioBaHHI (in vivo) MeHme HiK npw
suMipioBasui Ha 3pasky kposi (in vitro). [na nigBuINeHHS XOCTOBIPHOCTI MOKINBO 30LILUTYBATH NOTYXHICTH
I&EpeNa BUNPOMIHIOBAHHS, 30LMbIIYBAaTH Yac BHMIDIOBAHL 3 YCEPEAHEHHAM pPe3yJbTATIB, BHKOPHCTOBYBATH
andposy GinLTpaLiio BUXIIHOTO cHIHANY.

Jlta coipomesss i 3A€MIEBJISHHS ANapaTypH, a TAkok 3abesneueHHs BHMOI MOPTATMBHOCTI 3aMicTh
MOHOXPOMATOpA  TEPECTPOIOBAHOr0  KPOKOBHM  [IBHTYHOM Y  #KOCTI  JDKEpE]l  BHTIPOMiHIOBaHHA
SMKOPHCTOBYIOTLCS CBITJOMIOAN 3 PI3HAM CHEKTPOM BMIPOMIHIOBAHHA YK pkepeno Oisoro csitsa 3 Habopom
caitAoQinsTpiB, WO opienToBaH] Ha Taki MIMEHTH LIKIPH.

MMpunage obianfaHo creuiami3oBaHMM nporpamMuuM 3afe3neveHHsM, WO 3AIACHIOE KaniOpysaHHs,
NOTepeaniil aHANi3 AaHMX Ta OBUMCNEHHS Pe3yNbTYIONHX TIOKA3HMKIB MeNaHiH, OKCH- T& JeoKcureMornobiny,
Ginipy6iny. BusHaueHo KoiopumeTpHuni 0cofauBocTi GioTKAHMM pisHMX pac, WO AO3BOAAE NIABUILMTH
JOCTOBIPHICTh JIATHOCTHKY 3aXBOPIOBAHb, TOUHICTL BUMIDY BMICTY MenaHiHy Y reMOrioliHy 3a paxyHoK ix
spaxyBaHHA. AHANOTIYHI JOCHIKEHHA MPOBEAEHO JUTA CTIEKTPOMETPHYHMUX BHMIpIOBaHb Bosoces [3].

Jins BpaxyBawHs adi3oTpomil GioTkaHMH Ta rymOpabHHX CEpEIOBHII HeoOXimHO BpaxoByBaTH
nonApMIALifKI XapakTepUCTHKH, 30KpemMa BuMipioBatn mMarpuui Crokca Ta Mionnepa. Pasom cnektpanbii Ta
NOASPUIALIANI pesynbTaTH BEMIPIOBAHL (OPMYIOTBCA Y CMEKTPONOASPHMETPHYHMI MacuB BHMIPIOBATBLHOT
inthopmauii AKKH XapakTepu3ye ONTHYHI MapameTpH s oaxiel pocnimkysanol ToukH, abo inTerpoBaHi madi
278 NeBHOT AINSHKH, pO3MIPH SKOT BUBHAYAETLC BUKOPHCTOBYBAHHM TIEPBHHHIM TIEPETBOPIORAYEM.

InTepakTusHa indopMaLiiino-BUMIpIOBANLHA CMIEKTPONOAPHMETPHYHA CHCTEMA [is AIArHOCTHKHM
BIOTKAHUH T4 TYMOPATbHUX CEpPefioBHII npeacraBiena Ha puc.l. CucreMa CKIANAETHCA 3 TAKUX OCHOBHUX
qacTH: UKepena ceitna - MoHoxpomatopa 300-900 HM 4u HAWIBIPOBIAHHKOBOIO J1a3epa 3 NOBKHHOK xBumi
632,8 um: BXigHOT crcTeMu KoniMyrodoro Tparcdepa 3 piadparmu, nosspusaropa, yBepTE-NAMOa NIATIBKY;
KIOBETHOT KamepH; BUXifHOT ONTHHHOT CHCTEMH 3 4BEPTH-AAMOA MAATIBKY, ananizaropa, Jiadpparmu;
doroenekTponHoro MOMHOKYBaya. ONTHYHA CHCTEMA 3aKpINICHA Ha [Uedax roniomerpa. Curman 3
$OTOENIEKTPOHHOTO TIOMHOKYBAYA HAAXOMMTh Ha BHMipioBanbHMH 610K HA OCHOBI MIKPOKOHTpOnEpa
AT90S4433. [lns toro wo6 momarn ueid cursanm Ha BXin 10-pospamnoro ALl MikpokoHTponepa WHoro
#e0OXiIHO MEPETBOPHTH 3a AONOMOTOK BXIAHOrO NigchmoBsaya A0 pigus 0-2,5 B 1a 00MeKNTH MAKCHMATLHIH
pisens, mo6 we nomkomuta AL Jani cursan uepes COM-nopr i apantep ADM232LIN napxomurs
koMmm'iotep. KoHTponep kepyBais KPOKOBHMM JBHTYHAMH, IO 3MiHIOIOTH ZOBKWHY XBHII BUTIDOMIHIOBAHHS
MOHOXPOMATOPA, 3aMiHIOIOTh KOMMEHCYIO4i MIATIBKH, MOBEPTAIOTH TONAPH3ATOP, MOBEPTAKOTH rOHIOMETP
peanizosanuii Ha MikpokorTponepi AT90S8515 3 mojauelo KepylouHX CUrHalis 3 KOMITIOTEpa “Yepes Apyruk
COM-miopr. Iporpamue 3ae3neqerns a1 MikpokorTponepis Harmcane Ha MoBi IAR C. Ha nouarky po6oru
JHCHIOETHCS ~ HOPMYBAHHA  CTIGKTPANBHO!  XAPAKTEPHCTHKH  BUMIDIOBANLHOTO  Kamamy — BiAHOCHO
BUMIpIOBANLHOrO  3pa3koBoro 3acofy, KOMIleHcalis TeMHOBHX cTpymis. Credianisopane nporpaMe
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zabe3neyenHs A03BONAE BU3HAYATH MaTpuli Mionsepa, wo Aae iHgopMauilo mpo BHYTpimHIN cran GioTkasis
Ta Moke GyTH nepenymoBor ana ob'ekTHBHOT MeamuHOl ajarsocTuxd GiooG'exTis 3a monomorowo excnepTHoi
CHCTEMH Ha OCHOBI HediTkoi morikn. Hakonuuenns GaHKy JaHMX CHEKTPOMOAAPMIALIHHUX XapAKTEPHCTHK
GioTkamun n03BONAE ekcrepTHilf cucTemi 3 Ginbmo BiporimHicTI0O BMHOCHTH BipHMii miarHos. [lpu
3aCTOCYBAHHI Y AKOCTi /DKepeNa BHMPOMIHIOBAHHA Jla3epa Ha OCHOBI BH3HAYCHMX MaTpulle Miowiepa Moxwua
NPOBONAMTH IMYHOJIOFIYHI JI0C/IVKEHHA CHBOPOTKM KPOBi, BU3HAYEHHA PO3MIPIB HACTHHOK Y ryMOpaisHHX
cepenopuiuax y gianazoni 0,02-0,2 MKM METOIOM acHMETDIT iHAHMKATPUC PO3CIAHKS TOWO.
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Puc. 1. [nTepakTHeHa indopMauifiHo-BHMIPIOBANEHA CIIEKTPOIIONAPHMETPHYHA CUCTEMA J1Ts AIarHOCTHKH
GioTKaHUH Ta ryMOpansHEX CepeoBHIL

Bintsui iH(hopMaTHBHIM JLIA MEAHYHOT TIiarHOCTHKH € BHKOPHCTAHHA CTIEKTPONIONAPHMETPii 306paxeHs,
o nonsrac y oTpuMaHHi pamy 3o0paxeHb 3paska Gi0TKAHHHW YW TYMOPAIbHOTO CEpPeloBMILA Y KIOBETI Np#
pisHHX AOBXHHAX XBWIL (Amin... Amax) Ta piaHux Kyrax ofepranHs asUMyTy nosspuiaTopa i aHanisatopa.
Otpumani 300pakenns komiuiekche 00poBasioTecA Ha KoMmMn'loTepl i3 criewianizoBaHuM  NporpamMHUM
3abe3nedeHHaM Ta npolAeMHO-OPIEHTOBAHOIO CHCTEMOID MPHITHATTA AIArHOCTHYHUX PileHs Ha OCHOBI HEYiTKOT
NOFiKH 32 paxyHok ix criBeTasierss 3 6i610TEKOK THTAKTHAX Td NATONOTIMHMX 3paskis [4].

Puc.2. Cnextpononsapumerp 300paxents [UIS JiarHOCTHKY MaTepianis 6ioMeanaHOro noXomKeH S

Bunpomimiosanss 8ia Moxoxpomatopa | npoxoanTs yepes ruiiskosuil Nikilikmii nonapusatop 2, sxuii
po3Mitenuii Ha MOBOPOTHOMY MPHCTPOI 3 3 dikcoBaHMMu KyTamn obepTaHHs a3suMyTy 3 KpokoM 45°, Cucrema
06’ekTHBIB 4 CNPAMOBYE BUNIPOMIHIOBAHHS Ha JOC/iDKyBaHui# 3pasox Giotkamuun 5 Ta dopmye Binbure
3pa3koM BunpoMiniobanua. Jlani cBITHO OpoxoauTs uepes MIIBKOBUA MiHilHuI ananizaTop 6 poamiwiennii na
noBOpoTHOMY NpucTpoi 7 3 (hikcoBauuMn KytaMu obepranHsg asmmyTy 2 Kpoxom 45° Ta norpanise sa CCD-
kamepy 8, minxmoueny 1o komn'totepa 10 uepes mikpokoHTponepumii peecTpyiouuit npucTpiit 9. Orpumani
300paxenus ofpobasioThes  cnewianizosasum npouecopom o0pobkn 300pawens 11. 3a aonomoroio
MpoGIEMHO-OPIEHTOBAHOT €KCMEPTHOT CMCTEMH Ha OCHOBI HeuiTkol jiorikd |2 npuiimMacThes aiarHocTu4He
pilueHHs,

IHIIKMM  HANPAMKOM  CMIEKTPONONSPHMETPHYHHX JIOCTI/UKEHE I'YMOPANGHUX PilAH € BHMIPIOBAHHA
NPOCTOPOBHX IHAHKATPHC POCIANHA (TiN ACKPABOCT) HA PI3HHX JOBKHHAX XBMIb T4 KyTax NOAAPH3ALi, 1m0
N03BONIAE BM3HAYATH TAKi iX OCHOBHI napameTpW, SK cepelHi PO3MipH YacTHHOK, iX dopmy, opienrawiio,
aHi30TPONHICT, IMHAMIYHI T KIHETHMHI BIACTHBOCTI,

BHCHOBKH

3anponoxoBari y pobOTI CIEKTPOMONAPHMETPHUKI MeTONM Ta 3acofM JOCHIKEHHS napameTpin
FYMOpAnbHUX CEPEAOBHIL A03BONAIOTH MIIBHLIMTH AOCTOBIPHICTL TA INBHMAKOAII0 MEIHMHOT MIArHOCTHKH.
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MNoeananns crexTpansHOL, NOIAPEMETPUYHOT T2 mpocTopoBof iHdopMauil y cnekTpononspumerpii 306paxens
ado3ponsie y Oararo pasie 36inbmNTH Macus BHMiptoBanbHO! indopmanii. CneuianizoBane nporpamue
3abesnevuens BUALNAE 3 1s0oro GaraToBMMipHOTO MackBy Haiibinem iHhoOpMAaTHBHY s JNiKaps 4acTWHY, 110
NOOAETLCA Y BUI KOJLOPOBUX 300paXkeHb, Ta J03B0asA€ 00’ €KTHBHO BHPIIUIYBATH CKIANHI TIATHOCTHYHI 3a1a4i.

HocnipkeHHs BUKOHYIOTLCS HAYKOBAMH KOJeKTHBamu kadeapu exonorii Ta exonoriunoi Gesnexn
BHTY 7ta naboparopil onTuky csitnoposciopantuux cepemopuuy [neruryry ¢isuku iM. Crenanosa HAH
Pecnybnikn Benapycr, Pobora pukonaHa 3a cnpuguus MinictepeTsa ocBity i Haykn Vkpaieu eianoinHo
CHIBHOMY YKPATHO-0LIOPYCEKOMY TPOEKTY.
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