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BBEJAEHUE

ABapust Ha YepHoObuibckoit ADC oTHeceHa K 4YMCIy KpyHMHEHIIMX TEXHO-
TeHHBIX aBapuil TpancrpannyHoro xapaktepa [UNSCEAR, 2000]. ITpu sTom 3Ha-
YHTENbHOE BO3JACHCTBUE HA IUTOBHAHYIO JKEIE3y OKAa3al PaJHOAKTHBHBIL -,
YTO MMPUBEJIO K 3HAYMTEITHHOMY POCTY THPOUIHBIX 3a0oneBanuii [[Iemuaunk E.IT. u
coasnT., 1996]. ITo npomecTBuu 6omnee 25 yieT nmocie karacTpodbl 3a0071€BaEMOCTh
37I0KQ4e€CTBEHHBIMH THPOHIHBIMH HOBOOOpa3oBaHusiMu B benapycu ocraercs Ha
BbicokoM ypoBHe [GLOBOCAN, 2008]. Tak, rpyOblii HHTEHCUBHBIN TIOKA3aTENb
3aboneBaemocTy Ha 100 Teicsy Hacemenus B 2004 r. paBnsicsa 10,6, B 2006 —
11,2, 8 2009 — 11,9, a B 2011— 12,2 [TTonsixoB C.M. ¢ coast., 2010; Oxeanos A.E.
¢ coaBrt., 2012].

[uTonornyeckoe HcciaenoOBaHUE MaTepuana IMUTOBUAHOW Kelle3bl, MOIy-
YEHHOT'0 METOJIOM TOHKOMTOJIbHOHM acIMPAIMOHHON OUOTICHH, SIBIISIETCSI OJTHUM U3
OCHOBHBIX METOJIOB JooneparonHoi nuarnoctuku [Orell S, et a., 2005]. Onxnaxko,
cormacHo kiaccudukanuu BO3, nuddepennmanbias quarHocTuka GOITUKYIISP-
HOTO pakKa M aJICHOMBI C ITOMOIIIBI0 CTAHJAPTHOTO MUTOJOTHUYECKOTO METO/Ia MPaK-
TUYECKA HEBO3MOXKHA, UTO CBSI3aHO C COBIAJCHHEM 3HAYMTEIBHOTO YHCIIa Kaue-
CTBEHHBIX MMPH3HAKOB IIUTOrpaMM Tipu 3Tux 3adoneBanusix [De LellisR.A. et al.,
2004]. TTosToMy 11151 pelIeHuUs] BOPOCa O 3JI0KAY€CTBEHHOCTH TUPOUIHOM OIMyXO0-
71 (POJUTUKYISIPHOTO CTPOCHUSI HEOOXOAMMO TUCTOIOTUYECKOE UCCIICIOBAHHE.

B mocnieqHee BpeMs ISl MOBBIMIEHUS TOYHOCTH ITUTOJOTHYECKOW JHArHO-
CTHKU OHKOJIOTHYECKUX 3a00JICBaHUN HCIOJIB3YIOTCS AKCIIEPTHBIE CHCTEMBI Ha
0a3e COBOKYIMHOCTH KaK KOJMYECTBCHHBIX IMAPAMETPOB KJICTOK, TaK U KaYSCTBECH-
HBIX TIPU3HAKOB IIUTOTPaMM, a TaKke UX BecoBbIXx kKodhduimenton [Kirillov V.A.
et al., 2001, 2003, 2010, 2013]. ITIpuMeHeHHE SKCIEPTHBIX CHCTEM Ha MPAKTHKE
JIeNIaeT BO3MOXHBIM MPOTPECC B OIEHKE 3JI0KAYECTBEHHOTO MOTEHIIMAaIa HOBOOO-
pa3oBaHMii, a TAK)KE OTKPBIBACT OOJIBIITNE TIEPCIIEKTUBHI I aBTOMATU3aIlUU KITU-
HUYECKOU JTUAarHOCTHUKHU.

B cBsi3u C BBIMICU3I0KCHHBIM, TMPEACTABIACTCS NEPCICKTUBHBIM albHEH-
masi pa3paboTka U YCOBEPUICHCTBOBAHUE YKCIEPTHBIX CHUCTEM [UISI IPUMEHEHUs
ux B qudPepeHnnanbHoN TMarHoCcTUKe (POUTUKYIISIPHOTO paka U (HOUIUKYJISIPHOU
aJICHOMBI IIMTOBHUIHON kemne3bl. Vcnonp3oBaHue Moaxoaa, OCHOBAHHOTO Ha Me-
TOJAaX KOJIMYECTBEHHOW M KAYECTBEHHOW AHAJIUTUYECKOW LIUTOJIOTHHU B COBOKYII-
HOCTH C COBPEMCHHBIMU KOMITBIOTEPHBIMU TEXHOJIOTHSIMH, TIO3BOJIUT OOBEKTHBHO
g hepeHIIMPOBATh XapaKTep TUPOUTHON OITyXOJIM Ha JIOOTIePAI[HIOHHOM JdTarle.



OBIIIASA XAPAKTEPUCTUKA PABOTDI

Ces3b padoThHI ¢ KPYNIHBIMH HAYYHBIMHU NPOrpaMMaMHu M TeMamu. /luc-
CepTalMOHHAas paboTa BBIMOJIHAIACH B paMKaX HAyYHO-HUCCIEA0BATENbCKUX PadoT
o 3amaanio 3.38 «Pa3paborka Merona audepeHImanuy Mprupoabsl THPESOUTHOM
omyxonu ¢omnukyispaoro crpoenus» ['KITHU «CoBpemeHHbIE TEXHOJOTUU B
meaunmae» (01.01.2008-31.12.2010), Ne rocpeructpanuu 20081609.

Hean uccaenoBanus: coznanve Metoja auddepeHnnanbHON TUTOIoTHYe-
CKOM JIMarHOCTHKHU (POJUIMKYJIAPHOTO paka W (HOJUIMKYJSPHOW aJ€HOMBI LIUTO-
BHJTHOM JKeJie3bl Ha T0OTEPAIMOHHOM 3Tarle ¢ TOMOIIBIO SKCHEPTHBIX CUCTEM.

3agaum uccjieJ0BaHUs:

1. Co3gaTh SKCHEPTHYIO CHUCTEMY JUISI TUArHOCTHKU THUPOUIHOM OIMYyXOJIH
(G OJTUKYISIPHOTO CTPOEHUS Ha 0a3e COBOKYITHOCTH KOJIMYECTBEHHBIX TapaMeTPOB
a51ep TUPOLUTOB.

2. Pa3paborats dKcriepTHYIO cucTeMy JUIs nuddepeHmanbHoi TUarHoCTHKU
(GOTUKYISIPHOTO paka M (POJUTMKYISAPHON aJeHOMBI IIMTOBUIHOM JKEeJIe3bl Ha OC-
HOBE COBOKYITHOCTH KOJHUYECTBEHHBIX MMApaMETPOB CTEMEHU arperupoBAHHOCTH
THUPOIIMTOB.

3. YcoBepIIeHCTBOBATh IKCIEPTHYIO CUCTEMY NJISi TUATHOCTHKU XapakTepa
(GOJTUKYISIPHON OMYXOJIM HIMTOBUAHON JKene3bl Ha 0a3e COBOKYIHOCTH Kaude-
CTBEHHBIX JU((pepeHInanbHO-IMarHOCTUYECKUX MPU3HAKOB IUTOTPAMM.

4. TIpoBecTH KIMHUYECKUE UCTIBITAHUS Pa3pabOTaHHBIX IKCIIEPTHBIX CUCTEM.

OOBEKTOM HCCIEAOBAHMSI SBISIUCH MIUTOJIOTHYECKUE MpenapaTbl OMOTICHIi-
HOTO MaTepHayia NUTOBUAHON Kene3bl. [IpeameTom ucciienoBaHus CIyKUIU KO-
JUYECTBEHHBIE TAPaMETPHI SIIEp U arperaroB TUPOIMTOB, & TAKKE KaUECTBEHHBIE
MPU3HAKU [UTOTPAMM, XapaKTepu3yrolue (OITUKYISIPHBIA paKk U (OJUTHKYJISP-
HYI0 aJIeHOMY IIIUTOBHUIHOM JKEJE3bl.

Ilos10:keHUs1, BBIHOCUMBbIE HA 3AIINUTY:

1. Co3nanHas 3KkcnepTHas cUcTeMa Ha 0a3e COBOKYIHOCTU MOPOTOBBIX 3Ha-
YeHUH 8 KOIMYECTBEHHBIX IMapaMeTPOB SI€P THPOIMTOB IIPU (DOITUKYIISIPHOM pake
1 (QOJTUKYIJISIPHOM aIECHOME U X BECOBBIX KOA(()UIIMEHTOB MO3BOJISET IUAarHOCTH-
pOBaTh B KOJIMYECTBEHHOU (POpPME 3710KAUECTBEHHBIN XapaKTep OMYXOJU IIUTOBU/I-
HOU >Kene3bl POILTUKYIIIpHOTO cTpoeHwus ¢ 3 dexruBHOCTRIO 98,0% (p < 0,05).

2. PazpaboTaHHas sKcmepTHas CUCTeMa Ha 0a3e COBOKYIMHOCTH MOPOTOBBIX
3HaueHUM 13 KOJIMYECTBEHHBIX MMapaMEeTPOB arperaToB TUPOIIMTOB MPH (POJITHKY-
JSpHOM pake M (POJUTMKYJSIPHON afeHOME C YYeTOM HX 3HAaYMMOCTH JaeT BO3-
MO>XHOCTb OLICHUTbH 3JI0KAYECTBEHHBIN MOTEHIIHAN (POJLTUKYIISIPHON OITyXOJIH IIH-
TOBUIHOM e€Je3bl 10 BEINYUHE AUArHOCTUYECKOTO UHAEKCA ¢ 3()PEKTUBHOCTHIO
97,8% (p < 0,05).



3. YcoBepiieHCTBOBaHHAsI dKCIEpTHas cucreMa Ha 0a3e 35 KaueCTBEHHBIX
MapaMeTpoB IUTOrPAMM COJIEPKUT MOAU(DUIIMPOBAHHBIE ITATIOHHBIE S-MATPHUIIBI
1Tl POJTUKYJISIPHOTO paka U aJIEHOMBI IIIUTOBUIHOM KeJe3bl, BKIIIOUAIOIINE B Ce-
0s1 HaOOPHI TUXOTOMHUYECKUX OTBETOB «Ia» M «HET» O HAIUYMU B IOJISIX 3PEHUS
MUKpOcKona auddepeHInanbHO-IMarHOCTUIECKUX MPU3HAKOB, & TAaKXKE X BECO-
BbIe KOY(PUIIMEHTHI. ITO JIeJaeT BO3MOXKHBIM C TIOMOIIBIO IKCIIEPTHOU CUCTEMBI
mudepeHInpoBaTh 3I0KAaYECTBEHHYIO MPUPOLY TUPOUIHON OMyX0Ju (POJIIMKY-
JSIPHOTO CTPOEHHUS IO BEJIIMYMHE IMarHOCTHYECKOTO MHAEKCA C 3()PEKTUBHOCTHIO
97,5% (p < 0,05).

4. CuMynbTaHHOE HCIIONB30BAHUE TPEX JKCIEPTHBIX CHCTEM IO3BOJSET C
s¢dpextuBHOCTHIO, paBHO# 100,0% (p < 0,05), nuddepeHiupoBaTh OMyXoib K-
TOBUTHOM KeJIe3bl (POJUTUKYIISIPHOTO CTPOSHUSI.

JInuHblil BKJIaJ coucKaTesisi. ABTOPOM U3yu€Ha OTEUECTBEHHAs U 3apyOek-
Hasl IUTeparypa Mo TeMe AUCCEepPTallM, U3yuYeH aHaMHE3 HMAlMeHTOB C (HOJUTUKY-
JISIPHBIM PaKoM U (POJUTMKYJISIPHOM aIeHOMOM IIMTOBUIHOM 5KEJe3bl, OCYLIECTBICHO
MEPBUYHOE HCCIIEIOBAaHUE ITUTOJIOTHUecKoro matepuana. [IpoBenena moppomer-
pusl SiIep U arperaToB TUPOIIMTOB, BHIMIOJIHEHA MaTeMaThyeckas oOpaboTka uc-
XOAHBIX 0a3 MOP(HOMETPUYECKUX TaHHBIX SACP M arperatoB THPOLUTOB (pacyer
JHMCIIEPCUH, TIOCTPOCHHUE TUCTOTPAMM, PEIPECCHOHHBIN aHAIIN3); OMPEACICHBI IMO0-
POrOBbI€ 3HAUEHHUS KOJIMUECTBEHHBIX MTapaMEeTPOB B IPYIINax CPAaBHEHUS; IOCTPO-
€Ha CHUCTEMa JUAarHOCTUYECKHX PEIIAIoIINX KPUTEPUEB; PACCUUTAHbl TOYHOCTH,
qyBCTBUTEIHHOCTD, CIIEIIM(PUIHOCTD KOJWYECTBEHHBIX MapaMeTPOB; OMPEICTICHBI
BECOBBIE KOI(PPHUIIMEHTHI KaKIOTO MapaMeTpa; MOCTPOEHBI IBE BYMEpPHBIE dTa-
JIOHHBIE S-MaTPUIIBI; CO3AaHBI JIBE DKCHEPTHHIE CUCTEMBbI Ha 0a3e COBOKYITHOCTH
KOJIMYECTBEHHBIX MMApaMETPOB SIIEP M arperaroB THUPOLUTOB; PacCUUTaHbI rpa-
HUYHBIE 3HAYEHUS TUAarHOCTUYECKOI0 MHIeKCa IPU 3JI0Ka4eCTBEHHOM U J0OpoKa-
YECTBEHHOU OIMyX0Ju (DOIUIUKYJIAPHOTO cTpoeHus. OnpeaeneHsl 4acTOThl BCTpe-
gaeMoCcTH 35 KayeCTBEHHBIX IHUTOJOTHYECKUX MPU3HAKOB MPH (OJLTUKYISIPHOM
pake U (POJUTMKYIAPHON aleHOME; PacCUMTaHbl MX BECOBBIC KOA(D(DHUIIMEHTHI; TTO-
CTpOEHBI 2 CTaHJAPTHBIE S-MaTPHIIbI, XapaKTepU3YIOIHe CBOUM HAOOpOM OTBE-
TOB Ja/HeT QOJUTUKYISAPHBIN pak U (OUTUKYISPHYIO aJIcCHOMY; CO3/IaHa dKCIEpT-
Has CUCTeMa Ha 0a3e COBOKYIHOCTH Ka4€CTBEHHBIX MPU3HAKOB IIUTOTPaMM U UX
BeCOBbIX KO3(uimenToB. [IpoBeaeHsl kinHuyeckue ucnbpitTanus. CouckaTenem
MIOJIHOCTBIO MPOBECHA CTATUCTUYECKAsI 00pabOTKa IKCIIEPUMEHTAIBHBIX TaHHBIX.

ABTOp sBIsIICA coucnonHuTesieM TeMbl HMP, B paMkax KOTOpO# BBIMOJIHEHO
HacTosIiee ucciaenoBanue. OLeHKa 9acTOThl BCTpeyaeMocT audepeHinanibHo-
JUArHOCTUYECKUX MPU3HAKOB LUTOrpaMM IMPOBOJMIACHE COBMECTHO C 3aBEAylO-
wen HIJT MI'KO/I O.1. Meneniko.

ITo maTepuanam guccepranuu OmyOJIMKOBaHbI CTaTbU U TE€3UCHI, B KOTOPBIX
M3JI0KeHa METOIUKA MTOCTPOEHUS SKCIIEPTHON CUCTEMBI Ha 0a3e KOJIMYECTBEHHBIX



MapaMeTpoB siIep TUPOLUTOB JJISl JUATHOCTUKHU (POJLTUKYIISIPHBIX OIyXOJeH IIu-
TOBUAHOM skenesnl [1, 6, 7, 9, 10, 15, 20, 21, 22, 23] — Bkaaxa couckatens 85%,
METOAMKA TOCTPOCHUSI SKCIIEPTHOM CUCTEMBbI Ha 0a3e KOJIMYECTBEHHBIX MapameT-
pOB arperatoB THpouuToB [4, 6, 7, 13, 15, 16] — Bkiuazg couckarens 80%, meToau-
Ka yCOBEpIICHCTBOBAHUS JKCIEPTHOM CHUCTEMBI Ha 0a3e COBOKYMHOCTU Kadye-
CTBEHHBIX audPepeHInanbHO-IIarHOCTHUYECKUX IPU3HAKOB HUTOrpamMm [2, 3, 5,
8, 11, 12, 14, 17] — Bkuan couckarenas 80%, pe3ynbTaThl KJIMHHUECKUX HCIIBITA-
HUI pa3paboTaHHBIX IKCIEPTHHIX cucteM [3, 5, 6, 7] — Bkiax couckarens 90%.

AnpobGauusi pe3yabTaToB AuccepTranmu. [lonydeHHble pe3ynbTaThl ObLUIN
MpeACTaBICHbBl Ha MexXayHapoaHOW HaydyHOU KoH(pepeHIuu «CaxapoBCKUE yTe-
aust 2010» (Munck, 2010); MexayHapoaHOW HaydHO-TIPAKTUYECKON KOH(epeH-
uu «25 set nmocie YepHoObUTbCKOM KaTacTpodsl. [Ipeomonenne ee mocaeacTBuit
B paMKax coro3Horo rocynapcrsa» ([omens, 2011); MexmyHapoaHON Hay4HO-
npakTuaeckoi kondepeniuu «bI'MYVY: 90 neT B aBaHrapae MEANIIMHCKONW HAYKH U
npaktukm» (Munck, 2012); MexIyHapoaHOH Hay4YHO-IIPAKTHYECKONW KOH(EpEeH-
i «YeproObutbckue ureHust 2012» (I'omens, 2012) u MexayHapoaHON Hayd-
HO-TIpakTHYecKkoil KoH(pepeHinn «CoBpeMEHHBIE MPOOJIEMBbI PaAHAIIMIOHHON Me-
JMIIMHBL OT HayKHu K mpaktuke» (omens, 2013).

DKCHEepTHBIE CUCTEMBI ISl TUPPEepeHITMaNbHON AUArHOCTUKH (DOJUTUKYJIISP-
HOTO paka U (OJUTUKYJISIPHON aJ€HOMBI IIUTOBUIHON KeNe3bl SKCIIOHUPOBAIKCH
Ha BbIcTaBkax: «90 ser BIMY» (Munck, 2011); «benopycckas MHHOBAIIOHHAS
Heness» (Munck, 2011); 20-as MexayHapomHas crieliiain3upOBaHHas BHICTaBKa
«Memuiaa u 310poBbe — 2012» (Munck, 2012).

Ony0MKOBAHHOCTb Pe3yabTATOB aucceprauuu. [lo Teme muccepramuu
ory6nuKoBaHbl 18 Hay4YHBIX paboT, U3 HUX 7 CTaTel B )KypHajaX, peKOMEHJOBaH-
HbiX BAK Pecnybnuku benapych s myOauKkaiuu pe3yJsibTaToOB JUCCEpTaluii,
cocraBisitonux 4,72 aBTOPCKHX JIMCTa, B TOM 4YHCIIe 2 CTaTbu B 3apyO0eKHOM
xypHaie, 10 Te3ncoB B MaTepuaiiax MEXIyHAPOIHBIX U OTEYECTBEHHBIX KOH(]e-
peHiui, B ToM yucie 4 te3ucoB 3a pyoexom. [lomyyeno 5 mateHToB Ha U300pe-
Tenue. M3gana yTBepkaeHHas MUHHCTEPCTBOM 37paBooXpaHeHus PecmyOmuku
benapych uHCTpYKIHS 110 MpuMeHeHuto. [lomydeno 2 akta 0 BHEJpEHUU.

CTpykTypa U 00beM auccepramum. J(uccepranus usnoxkena Ha 126 crpa-
HUIAX; COCTOUT U3 6 Ii1aB, BBEJCHMUsI, OOIIEH XapaKTEepUCTUKU pabOThI, 3aKITI0Ye-
HUA B OuOIMorpaduueckoro CHUCKa, COCTOSIIETO0 M3 CHHCKa HMCIOJIb30BaHHBIX
UCTOYHUKOB, BKItoyaromero 231 6ubiarorpadguueckux HauMeHOBaHUS (M3 HUX
67 Ha pycckoM si3bike, 164 Ha WHOCTPAHHBIX S3bIKAX) M CIMCKAa COOCTBEHHBIX
nyOnukanuii (24 6ubnrorpapuuecKuXx HAaMMEHOBAHHMS), a TAaKkKe 8 TMPUIOKECHUH.
Marepuan nnoctpupoBat 44 pucynkamu u 11 tabiaunamu.



OCHOBHOE COAEP>KAHUE PABOTbI

MaTtepuaJ u MeTOBI UCCJIETOBAHUSA

M3y4anuch MUTOJOTUYECKHE MPEenapaThl acUPAMOHHOTO MaTepHaia Iu-
TOBUJHON JKeJe3bl TMAIMCHTOB, TOJBEPIIIUXCS XHUPYPTUUSCKOMY JICUCHHIO B
MWUHCKOM TOPOJICKOM KJIMHHUYECKOM OHKOJIOTUYECKOM JHUCIAHCEpE 3a MEPHOJ C
1991 no 2012 rr. Beero 6puio 0ToO6paHo 79 HMUTONOTHYECKUX MPEmapaToB OT Ia-
[IUEHTOB C THUCTOJOTHYECKHM TUArHO30M <«(DOJUTUKYISPHBIA paK» U «POJIIHKY-
JSIpHAS aZIeHOMa» U IIUTOJIOTHYECKUM 3aKIIFOUYEHUEM «OIyXO0Jib (DOJLTUKYISIPHOTO
cTpoeHus». JIJIg CO3MaHus SKCIEPTHBIX CHUCTeM Mcmonb3oBaau 20 o6pasios (mmo
10 na kaxaoe 3a0oeBaHue), a A1 KIMHHYSCKUX UcIbiTaHuidi — 59 o6pasios. Hc-
CJICTOBAHKE ITUTOJIOTHYCCKHUX IMPENapaToOB MPOBOJMUIN C TOMOIIBI0 KOMIIBIOTEP-
HOTO aHaJM3aTOpa IIBETHBIX M300pakeHUH Ha 0a3e CBETOBOTO MHKpockomna Leica
DMLB u mudporoii porokamepst Leica DC 200 (I'epmanus).

Mopdometpus siep U arperaToB OCYIIECTBISIACH C TOMOIIBIO COOCTBEHHOU
KOMITbIOTEpHOM Tporpammbl Contour. B kakaom mpenapare 0OCYUTHIBAIOCH MO
150 simep u 100 arperatoB TuporuToB. O0mumii pazmep BeiOOpku coctasmi 11850
saep u 7500 arperatoB TUPOIUTOB. PacdyeT BecoBhIX K03 buimeHToB K Kommue-
CTBEHHBIX IMapaMETPOB M TUATHOCTHYECKOTr0 UHAeKca D ocymiecTBisiiiy, kKak ObUI0
ormcano panee [Kirillov et al., 2001, 2003, 2013].

KauecTBeHHBIN aHAMU3 U OIIEHKA YacTOThI BcTpeuaeMoctu 35 nuddepeHim-
JIbHO-TMarHOCTUYECKHUX MPU3HAKOB IUTOrpaMM MpoBoArId 1m0 30 MOJIsIM 3peHust
K@KIOr0 IUTOJOrHYecKoro mpemapara (oOmuii pasmep BeIOOpku coctaBmia 600
noJiei 3penus). B Xxo/ie KIMHUYECKUX MCTBITAHUHN /151 KOKIOT0 Cydas aHaJIUu3u-
poBanu 12 moneii 3penus (480 moneit 3penus). D paccuntbiBaM ¢ yuyeToM Beco-
BOro kodddurmenta K konkpernoro npusnaka arunuu [Kirillov et al., 2010].

JloCTOBEpHOCTH PE3yIbTaTOB KIMHUYECKUX MCTIBITAHUI IKCIEPTHBIX CHCTEM
MOJITBEPIK/ICHA CTATUCTUICCKIUMHE METOIaMH.

PE3YJIbTATBI UCCJEJOBAHUSA

JKCHepTHASl CHCTeMa Ha 0a3e COBOKYNMHOCTH KOJHYECTBEHHBIX Mapa-
METPOB sijiep THPOUUTOB

W3ydeHne uurorpamMm 1mokasaio, 4To 10 CPaBHEHHUIO C KIIETOUHBIMU JJIEMEH-
TaMu (GOJITUKYIISIPHON aIEHOMBI SiAjpa KIETOK (DOJUTUKYJISIPHOTO paka Obluin Oosee
KPYITHBIMU 10 pa3mepy (pucyHoK 1). DTu maHHbBIC MOATBEP)KACHBI PE3yIbTaTaMU
KapUOMETPHUSCKOTO aHaIN3a, KOTOPBIA OCYIIECTBISUICS IYyTEM OIEHKU JIUCIIEp-
CHH TapaMeTpOB, OCTPOSHUSI THCTOTPAMM TUIOIIATHU SACp TUPOIMTOB U perpec-
CHOHHOTO aHaJHn3a.



Pacuer nucniepcuu miomaau saep TUPOIMTOB MOKa3aj, YTO JaHHBIM MoKa3a-
TeJb Mpu GOJTUKYISIPHOM pake konebdancs ot 25/,8 no 12214 MKM*, a Tipu aje-
Home — ot 71,0 1o 243,8 mxm*,
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Pucynok 1 — Ilurosioruyeckuid nmpenapar niMTOBUIHON KeJIe3bl
npu GoJTHKYJISIpHOM pake (a) U PoIuKyIsipHOi ageHOMe (0)
Oxpacka no Maii-I'pionBaaba—I'um3a (x100)

[TocTpoeHre rucTorpamMmm IUIOIIAIN SiIEP THPOLUTOB MOKA3ajo, YTo Juist (oI-
JIMKYJISIPHOTO paka OTMEYAJICS KyIOJIOOOpa3HbId XapaKTep pactpeaciacHus, a s
aJICHOMBI ObLlIa XapaKTePHa SKCIOHCHIIMATBHOIOI00HAS 3aBUCUMOCTD (PUCYHOK 2).
OTHOIIIEHUE YacTOT BCTPEUaEeMOCTH sijep Bo 2-M U 1-Mm kiaccax Fs/Fs; mpu pake
kosiebamock ot 1,0 no 14,3, a npu agenome — ot 0,0 1o 0,9. Yucno kmaccoB Ng Ha
rECTOrpaMMax IMpH pake BapbUpPOBaio OT 3 10 5, a mpu ageHome — ot 1 o 2.
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Pucynok 2 — THNHMYHBII BU THCTOrPAaMMBbI ILUIOIAIH siiep THPOUHUTOB (S)
npu GoJTHKYJIsIpHOM pake (a) U PoIHKYJIsIpHOI ageHoMe (0)

Perpeccronnslii aHamM3 TpOBOAWIN MyTEM NOCTPOEHUS THATPAMMBI paccesi-
HUS 3aBUCUMOCTH NIEPUMETPA SAEp TUPOLMTOB OT Iiomaan. COBOKYITHOCTh 3KC-
MEPUMEHTAIBHBIX TOYEK OMHUCHIBAIACH PETPECCHOHHON 3aBUCHMOCTBIO BTOPOTO
nopsKa, MpeacTaBistoNiei coool mapadony (pucyHok 3). OleHKa KOJINYCCTBCH-



HBIX ITapaMeTpoB MapaloJibl BBISBHIIA, YTO WHIWBHIyaJIbHbIC 3HAYCHHS KBaJapaT-
HOTO Ko3(puuuenta a st GOIUTMKYISIPHOIO paka HaXOJIUJIUCh B MHTEPBAJE OT
—0,428 107 no —0,221° 1073, a ana agenomsl — ot —1,633" 10~ o —0,374° 107,
Jlnama3on koiaebanuii TuHeRHOro Ko3dduimenra b nus paka cocrasms ot 316,8
o 482,8, a w1t anenoMsl — oT 140,0 no 350,5. 3Hauenus cBOOOIHOrO 4jeHa ¢
U paka Kojedanmuch ot 56,3 mo 69,0, a mis ageHomsr — ot 39,0 mo 59,9. Unau-
BHIyaJIbHBIC 3HAYCHUS IUTOMIAAd Ag ITOJ OTPE3KOM Mapadoiibl IpU pake Kojieda-
muck B amamna3one ot 3157,0 no 8163,5 yciu. en., a npu ageHome — ot 867,4 mo
2617,1 ycn. en. UuauBuyanbHble 3HAYCHHSI TI0MAIH Ap 10 KymojoM mapabo-
JBI TIPU pake HaXoAwinch B mHTepBane ot 27/218,1 no 51339,1 ycu. exn., a mpu
agerome — ot 8031,5 no 31965,5 yci. ex.
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Pucynok 3 — THUNIMYHBIN BH/ PerpecCHOHHON KPUBOH BTOPOI0 NMOPSAAKA
K CKOILICHHIO IKCIEPUMEHTAJIbHBIX TOYEK HA JUATPAMME paccesiHUs
32aBMCHUMOCTH MEPUMETPA OT IVIOIIAAM siiep TUPOLMTOB
npH POIMKYJISIPHOM pake

B pesynbrare mpeoOpa3oBaHUs MCXOAHOW 0Oa3bl JAHHBIX OBUTH MOTYYEHBI
8 KOJHYECTBEHHBIX MAPAMETPOB SEp THPOLHMTOB: JUCIEPCHS ILIOMAMN S, YnC-
JIOBBIC XapaKTEPUCTUKU THCTOTpaMM pactipeneneHus mwiomanu saep Fs/Fsi u Ns,
ko3¢ uimeHTsl a, b, ¢ ypaBHenus mapadonsl, mwiomanu Asu Ap.

[Tocne oleHKHM MHTEpPBAIOB KOJeOAaHWUN 3HAUYCHMM MapaMeTpoB B TpPyIax
CpaBHEHUS ONPEACIISIN MOPOTOBBIE 3HAYEHUS, MO BEJIMYMHE KOTOPBHIX C YUETOM
30HBI HEOMPEASIEHHOCTH (00JIaCTH TMEepeKphITHsS KO0 pa3pbiBa JHANIA30HOB)
MO>KHO OBLIIO OTHECTHU CIy4ail K paKky Win ageHoMe. [IpoBeneHHble pacueThl MoKa-
3aJid, YTO K (POJUTUKYJISIPHOMY PaKy MOKHO JTOCTOBEPHO OTHECTH CiIy4au, IJisl KO-
TopeIx & > 257,8 mxm?, Fg/Fs1 > 1, Ns> 3, a>-0,374 1073, b > 350,5, ¢ > 59,9,
As>3157,0 ycn. en. u Ap > 31965,5 ycn. en. K pomnmukynsproit aneHoMe — city-
yam, korna & < 243,8 mxm”, Fo/Fs; < 1, Ns < 2, a < -0,428" 107, b < 316,8,



€<56,3, As<2617,1 ycn. en. u Ap < 27218,1 yci. en. DTv IOPOTrOBbIC 3HAYCHUS
KOJIMYECTBEHHBIX MTAPaMETPOB sII€P TUPOLIUTOB ObLIN 0ObEIUHEHBI B CUCTEMY JU-
arHOCTUYECKUX PEIIAIOIINX KPUTEPUEB AJIsl paka U afieHOMbI. [IJisl OLIeHKH 3Ha4M-
MOCTH Ka)XJ0ro u3 8 mapameTpoB B JUATHOCTUKE (DOJUIMKYISPHOTO paka ObuIH
paccYuTaHbl UX TOYHOCTh A, UyBCTBUTEIBHOCTh N u crnenudpudHocts . [pu
ATOM 3HAYCHMS TTapaMEeTPOB OOPA3IOB paka M aIEHOMBI, OTOOPAHHBIX JJISl TIOCTPO-
€HUSI DKCIIEPTHOM CUCTEMBI, CPABHUBAJIM C TIOPOTOBBIMHU 3HAUCHUSIMHU TapaAMETPOB
CUCTEMBbI JUArHOCTUYECKUX pEeHIaloluX KpuTepueB ais paka. [locne storo mms
BCEX MapaMEeTPOB PACCUUTHIBAIM BECOBBIC KOAPMUIMECHTHI K, 3HAYCHHST KOTOPHIX
npuBeneHsl B Tabnuie 1. [Ipu co3ganum sKCrepTHONW CUCTEMBI BHAYale CTPOMIH
IBYMEPHYI0 S-Matpuity. s 3Toro B oguH cToa0€1 BBOJAUIN TTOPOTOBLIE 3HAYe-
HUS KOJIMYECTBEHHBIX MapaMeTPOB CUCTEMbl TUATHOCTHMYECKHUX PEIIaroNIuX KpH-
TepueB AJs1 POJLTUKYIISIPHOTO paKa, a B IPYroil — COOTBETCTBYIOUIUE UM BECOBBIE
ko3 puimenTsl napameTpoB. OHOMEpHas X-MaTpula MpeJHa3HavaInuch s 3a-
MOJIHEHUS KOJIMYECTBEHHBIMH MTapaMeTpaMy UCCIIeNyeMOro 0o0pasia OT MmalueHTa
C HEYCTAHOBJEHHBIM nuarHo3oM. uddepennuanbhas AMArHOCTHKA XapaKTepa
TUPOUIHON OMyX0Jd (OJTUKYIISIPHOTO CTPOCHHUSI C TOMOIIBIO DKCIEPTHOU CH-
CTEMBI OCYIIECTBIISIIACh MO BennunHe D, onpenensieMoro mo cymMMme 3HauYeHUN Be-
COBBIX KO3()(PUIIMEHTOB NapaMeTPOB, MOMABIIMX B 3aJJaHHBII AMaNa30H IpHU CPaB-
HEHUU DJIEMEHTOB X-MaTpPHUIIBI C COOTBETCTBYIOUIMMH 3JIEMEHTAMU S-MaTpPUIIbI.
Ha pucynke 4 npencrasien npuHiun pacyera D Ha npumepe nauuenra K. ¢ ru-
CTOJIOTMYECKHUM JIUarHO30M «()OJUTUKYJISPHBIA paK».

Tabauma 1 — BecoBbie ko3 dunmenTsl K KOIMUECTBEHHBIX MapaMETPOB sep
THPOITUTOB

ITokazarens nupopmaruBHocTH, %0

[TapameTp ™ Sn D k, %
s, MkM” 100,0 100,0 100,0 14,3
Fs/Fs.1 100,0 100,0 100,0 14,3
Ns 100,0 100,0 100,0 14,3
a 75,0 50,0 100,0 10,7
b 75,0 50,0 100,0 10,7
c 75,0 50,0 100,0 10,7
As, ycu. en. 100,0 100,0 100,0 14,3
Ap, yCII. e 75,0 50,0 100,0 10,7

Jlist onpenenenus auana3zoHa kojebanusi D npu pake u ageHoMe 3J1eMEHThI
X-Matpullpl MOOYEPEAHO 3AMOIHSIUCH KOJIMYECTBEHHBIMU NapamMeTpaMu 00pas-
LIOB, OTOOPAaHHBIX ISl HIOCTPOECHUS HKCIIEPTHON CUCTEMBI, U JIsl KaXKI0T0 U3 ITUX
oOpasioB paccunThiBasiv Benuuuny D. Tak, mist paka ero 3HaueHus K0yieOaauch B
naTepBane ot 42,9 no 100,0%, a mnsa anenomsr — ot 0,0 o 25,0%. Ot rpanuy-



HbIe 3HaueHUs D BCcnonp30Baauch B KAUECTBE KPUTEPHS OLICHKH 3JI0KaYECTBEHHO-
ro MOTEHITMAIA TUPOUTHON onyXoy (POJUTHKYJIIpHOTO cTpoeHus. Ecnu npu pac-
gyete D mpemnapaTta oT manueHTa ¢ HEYCTAHOBJICHHBIM XapaKTepoM (HOJUIUKYJISp-
HOU OITyXOJIH, €ro BelnyuHa nomnajaia B auana3on 42,9-100,0%, To auarHoctu-
poBanu pak. B cnyuae nonmaganus B nuamnaszon 0,0-25,0% — anenomy.
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Pucynok 4 — JKCIepTHAsI CCTeMa HA 6a3e COBOKYNMHOCTH KOJIMYECTBEHHbBIX
napaMeTpoB siiep

JKCHepPTHAsI CHCTeMa HA 0a3e COBOKYNMHOCTH KOJHYECTBEHHBIX Mapa-
METPOB arperaToB THPOIUTOB

N3yyeHnue murorpamMMm IOKas3ajio, YTO arperarbl TUPOLUTOB IPH (OJLTUKY-
JSIPHOM pake ObLTU KpYyITHEE, YeM TpHU (OJUTUKYIIIPHOH ajieHoMe (CM. pucyHok 1).
D10 OBUIO MOATBEPXKIECHO AAHHBIMH MOP(OMETPHYECKOro aHajau3a. Tak, pacuer
JUCIICPCHH IIIOIIAIN, IIEPUMETpa U KOJIMYECTBA KIETOK B arperaTe Imokasaj, 4To
JaHHBIE TMOKa3aTeau NpH (OJUTUKYJISIPHOM pake KoieOalauch B JUana3oHax OT
1,689x10° 0 11,803%10° mxm?, ot 4,338x10% 10 15,336x10° mxm? 1 ot 31,2 110
559,8 cooTBeTcTBeHHO, a TpU ameHome — ot 0,273% 10° o 0,800x10° mxm?*, ot
0,896x10° no 3,338x10° mxm 1 ot 5,7 10 47,6.

[TocTpoeHre TUCTOrpaMM paCIIPECIICHHS arperaTtoB THPOIMTOB IO TLIOMIA-
I ¥ TIEPUMETPY BBISIBUJIO, UTO MPHU pake HAOIIOAAIOCh KyIoooOpa3Hoe pacripe-
JCJICHHE, a TIPH aJCHOME OHO HOCHJIO SKCIIOHCHIMAIbHBIM XapakTep. OTHOIIICHHE
4acTOT BCTPEYAEMOCTH BO BTOPOM U MIEPBOM KJIaccax Ha THCTOTpaMMaXx ILIONIaN
Fs/Fs1 u mepumerpa Fp/Fp; npu pake naxomwiock B mHTepBane 1,0-10,1 wu
1,35-2,63 cooTBETCTBEHHO, a npu aneHome — B auana3one 0,36-0,84 u 0,17-0,91

COOTBETCTBEHHO. UMCJIIO KJIaCCOB NS Ha r’uCTorpaMmax 1miomaan 1 9ucjio KiIiaCCoB



Np Ha rucTtorpaMmax MmepuMeTpa IMpH pake BapbUpOBajo B MHTepBaie 17-42 u
5-8 coOTBETCTBEHHO, a MPH aJeHOMe — B auanazone 5-13 u 3-5 cooTBeTCTBEHHO.
Ha rucrorpammax KoJiM4ecTBa KJIETOK B arperarax B IpyIiax CpaBHCHUS OTMeYa-
JI0OCh 3KCIIOHEHIIMAIBHOIIOA00H0E pacnpeaenenre. OQHaKko P PaKe OTHOIICHHE
4acTOT BCTPEYAEMOCTH BO BTOPOM Kiacce kK mepBomy Fn/Fn1 cocraBuio ot 0,08
no 0,46, a mpu anenome — ot 0,00 7o 0,17.

[TocTpoeHne perpecCHOHHON KPHBOW BTOPOro mopsaka (mapabosibl) K CKOII-
JICHUIO SKCTIICPUMEHTAIBHBIX TOYCK Ha JUarpaMMax pacCesHUs 3aBUCUMOCTH Tie-
puUMeTpa OT IUIOIIAIN arperaToB MOKa3ajlo, YTo IPH pake 3HaueHUs Koddduimen-
Ta a cocTtaBiisuid oT —0,6% 10~ 1o —O,2><1O_5, ko3 duimenta b — or 7628,5 mo
17468,7, cBodoanoro uiena ¢ — ot 330,4 no 622,8; momaau As— ot 1,4x 10° o
5,7% 10° ycII. ea. u wiomaan Ap — ot 3,7% 10° o 15,3x 10° yci. en. [lpu ageHome
3HaueHus a kojedamuch ot —2,2x107° no —0,7x10°, b — ot 2867,2 no 5780,2,
c—ot 214,1 no 302,8, As— ot 0,2% 10° 0 0,9%x10° yci. ea. 1 Ap — oT 0,9x10° 1o
2 5x10° yCII. e]I.

Jlns Bcex 13 KOJNMUYECTBEHHBIX MapaMeTPOB arperatoB THUPOIMTOB OBLIU
OTIpe/IeNICHBI MIOPOTOBBIC 3HAYCHHS B TPyIIaX CPABHCHUS C YYETOM HHTEPBAJIOB
KoJieOaHusl UX BEJIMYMH U 30H HEolpeaeaeHHOCTH. K paky MOXXHO OBUIO OTHECTH
Cllyyad, Y KOTOPBIX 3HAYCHHS 552 > 1,689x10° mrm?, sz > 4,338x10° mrM?,
S>> 47,6, FFs1 > 1, Ns> 17, Fpl/Fp; > 1, Np > 5, Fy/F1 > 0,17, a> -0,6x107,
b> 76285, c > 330,4, As> 1,4x10° yCII. en.  Ap > 3,7% 10° yci. en. K aneHome —
crydan ¢ S¢ < 0,800x10° mxm?, 57 < 3,338x10° mxm?, s, < 31,2, Fg/Fs; < 1,
Ns< 13, Fp/Fp1 < 1, Np < 5, Fy/F1 < 0,08, a < -0,7x107°, b < 5780,2, ¢ < 302,8,
As < 0,9x10°% yer. ex. u Ap < 2,5%x10° yen. ex1. COBOKYITHOCTB ITOPOTOBBIX 3HAUE-
HUN 3TUX 13 KOJWYECTBEHHBIX MTapaMETPOB arperaToB THPOIIMTOB COCTABHIIA CH-
CTEeMY TUArHOCTHUYECKHX PEHIAIONINX KpUTEpHUEB I (GOJUIMKYJIIPHOTO paka U aje-
HOMBI ITUTOBHIHOM JKene3bl. I KaKI0ro U3 MapaMeTpoB arperaTtoB ObLIH Halie-
HBI A, N 1 P, a TaKke paccunTaHbl MX BecoBble K03 dunneHTs! K (Tadbmuma 2).

Ta6nuna 2 — BecoBbie k03 duimeHTs! K KOMMYeCTBEHHBIX TApaMETPOB arperaTonB
THUPOLIUTOB

Mapamerp AHOKa3aTeJH, HH@;pMaTHBHOCTH, 0/§3 K %
s, MKM” 100,0 100,0 100,0 8,2
S’) MKM” 100,0 100,0 100,0 8,2
S 90,0 80,0 100,0 7,5
Fo/Fs1 90,0 80,0 100,0 75
Ns 100,0 100,0 100,0 8,2
Fe/Fe.q 85,0 90,0 80,0 7,0
Np 80,0 90,0 70,0 6,6
a 100,0 100,0 100,0 8,2
b 100,0 100,0 100,0 8,2




C 100,0 100,0 100,0 8,2
As 100,0 100,0 100,0 8,2
Ap 100,0 100,0 100,0 8,2
Fn/Fna 70,0 80,0 60,0 5,8

[ToporoBeie 3HaueHHs 13 KOMMYECTBEHHBIX MAPAMETPOB arperaToB THPOIHU-
TOB JUIsl paka M X BECOBbIE KOA(P(OUIIMEHTHI COCTABIIIM JBYMEPHYIO S-MaTpHIly.
B COBOKYMHOCTH C OJTHOMEPHOW HUCCIEN0BATENBCKON X-MaTpHUIleii OHU 00pa30BaIH
AKCIIEPTHYIO cUCTEMY Uil AUPPepeHInaTIbHOW TMarHOCTUKN TUPOUTHON OITyXO0JIn
(G OJTUKYTISIPHOTO CTPOEHUS Ha 0a3e COBOKYITHOCTH KOJIMYECTBEHHBIX TapaMEeTPOB
arperaToB TUpOUUTOB. OKOHYATENbHYIO U PepeHInannio GOUIHKYISPHOTO pa-
Ka OT aJICHOMBI C TIOMOIIBIO IKCIEPTHOM CHUCTEMBI OCYIICCTBIISUIA TIO BEIMYMHE
nuarHoctuyeckoro uuaekca D. Benmuunna D mipu ¢osmukyasipHOM pake Kojieba-
nack B uHTEpBase ot 53,5 10 100,0%, a npu dhonmukyaspHO aieHOMe — B JUara-
30He OoT 0,0 mo 32,1%. Jlanubie 3HaueHust D SBIATUCH TPaHUYHBIMU BETMYHMHAMU
st nuddepenmanuu GOITMKYISIPHOro paka U aaeHoMbl. Eciu npu pacuere D
npenapara OT MalueHTa ¢ HEyCTAaHOBJICHHBIM XapaKTEPOM OIyXOJH (HOJUIUKYJIISP-
HOTO CTPOCHHS, €ro BEIMUMHA Tomnaaaia B auana3od 53,5-100,0%, Tto mmarHo-
cTUpoBaiu pak. B ciydae monaganus B auanaszon 0,0-32,1% — agenomy.

JKcnepTHasi cucreMa Ha 0a3e COBOKYNHocTH AuddepeHIHATbHO-
AUATHOCTHYECKHUX NMPU3HAKOB IMTOrPaAMM

Brigeneno 35 kauecTBEHHBIX MPU3HAKOB IUTOTPAMM TpU (OJUIHKYIISPHOM
pake U QOJUTMKYJISIPHON aJieHOME, KOTOpPbIe OBUIM CUCTEMAaTU3UPOBAaHBI M0 TpyM-
maM U MoArpynmnam. XapakTepuCTUKON KaXa0i (hOpMBI TATOJIOTUH SIBIISIIOCH JHU-
00 HaMM4MUE CTPYKTYpP C OMpPEIETEHHBIM KaueCTBEHHBIM MPU3HAKOM, JIMOO MX OT-
CYTCTBHE, YTO OBLIO MPEACTABICHO B BUAC TUXOTOMHUYECKOTO OTBETA «Ia» HIIU
«Het». [Ipu 3ToM Kaxknas popMa ONucChIBaIaCh UHIMBHIyalbHBIM HA0OPOM OTBE-
ToB na/Her. Tak, st POILTUKYJISAPHOTO paka COOTHOIICHHE dTHX OTBETOB COCTa-
Buwio 17/18, a mis ¢ommukynsipHor ameHoMbl — 14/21. CriexyeT OTMETHUTB, YTO B
rpymnmnax cpaBHenus 24 orsera u3 35 cosnananu (70%), u3 aux 10 oTBETOB «1a» u
14 — «HeT».

QONMKYISIPHBIN paKk XapaKTepU30BaJICA CIEAYIOIIUM HAOOpOM MPHU3HAKOB
IIUTOTPaMM U COOTBETCTBYIOIINX MM OTBETOB Na/HeT. KiteTouHslii coctas: mumMdo-
IIUTHI, TPOJUMQPONUTHI, JIMM(POOITACTEI — HET (OTBET «Ia» — B CIy4yac HAIUYHS B
noJie 3peHusi MUKpockomna 6onee 150 TUMQOUIHBIX KIETOK); MHOTOSICPHBIC TH-
TAaHTCKHE KJIETKH — HET; KJICTKHU [ IopTisi — HeT, Makpodaru — HeT; Mmia3MaTHIeCKe
KJIeTKU — HEeT. CTpyKTypa saep: okpyrias ¢popma — J1a; HelpaBwiIbHasg Gopma — 1a;
POBHBIM KOHTYP — Ja; HENPABWIbHBIM W3BUIMCTBIA KOHTYpP — J1a; PaBHOMEPHBIN
rpyOO3EpHUCTBIN XPOMATHUH — J1a; PABHOMEPHBIN MEIKO3EPHUCTBI XpOMAaTUH —
71a; HEpPAaBHOMEPHBIA TpyOOrbIOUaThIii XpOMaTUH — HET; TUIEPXPOMHOCTh — J1a;
WHKIIIO3UU — HET; OOPO3/1bl — HET; aTUIHWYHbIE AApbIIIKY — 1a. CTpyKTypa arpera-



TOB: (OJUTMKYJISIpHAsA — J1a; [JIACTOBas — /1a; NanwUIsipHasl — HeT; AByMEpHasl — 11a;
TpeXMepHas — Ja; MPaBUIbHOE PACIOJIOKEHHE SIJEP — HET, HEMPABUIBHOE pacIio-
JIO’)KEHHE SIIep C YACTUUHBIM HAarpOMOKJIEHUEM — J1a, aTUIIMYHOE PACIIOJIOKEHHUE
Allep ¢ HArpOMOXACHUEM — Ja; HAJTU4Ke YeTKUX TPaHUIl — HET; O0JIbIIOe KoJnuye-
CTBO HM30JIMPOBAHHBIX KIJIETOK, 0Opa3yIOIIUX COJUIHBIC MOJSI — Aa. XapaKTepu-
CTHKA IUTOIUIa3MBbI. 0a30(priIbHAST OKpacka — Ja; MEHUCTas BaKyoJIu3alus — HeT,
CEeNTUPOBAHHAS BaKyoIM3alus — HET, nepudepuueckas BaKyoOJIU3alMs — HET.
BuexkseTouHble CTpyKTypbl: TU(PYy3HBIN KOIJIOUI — HET; HECBA3aHHBIM arperupo-
BAaHHBIN KOJUIOUJ — HET; YACTUYHO CBSI3aHHBIN arperupOBaHHBINA KOJJIOUJ — HET,;
CBSI3aHHBIM arperUpOBAaHHBIM KOJUIOWJ — J1a; MCAaMMOMHBIE Teyblla — HET. Jljis
GOoTUKYISIpHON aJieHOMBI ObllIa XapaKTepHa cleayromas kaptuHa. Kietounsiid
cocTaB: JUMDOIUTHI, MPOTUMQPOIHTHI, TUM(POOIACTH — HET, MHOTOSIICPHBIC TH-
TaHTCKUE KJIETKU — HET; KIETKHU [1opTias — HeT, Makpodaru — HET; Iia3Maruye-
ckue KieTku — HeT. CTpyKTypa sanaep: okpyrias ¢popMa — aa; HempaBuibHas (Hop-
Ma — HET; pPOBHBIM KOHTYp — Ja; HEMPABWIbHbIN W3BUIUCTBIA KOHTYpP — HET; paB-
HOMEPHBIA TPyOO3EPHUCTHI XPOMAaTUH — HET; PAaBHOMEPHBIN MEIKO3EPHUCTHIN
XpOMaTHH — JIa; HEPABHOMEPHBIN TPyOOTIbIOUaThIil XpOMaTHH — HET; TUIIEPXPOM-
HOCTh — HET, MHKJIIO3UM — HET; OOpO3Abl — HET; aTHIHUYHbBIC SAPBIIIKA — HET.
Crpykrypa arperatoB: (OJUTMKYJIApHAs — Aa; IUIacTOBas — Ja; HalwUIsIpHas — HET,
IBYMEpPHas — J1a; TpEXMEepHas — 1a; MPaBUJIBHOE PACIIOIOKEHUE A/Iep — J1a; Helpa-
BUJILHOE PACHOJIOKEHHE SIAEP C YACTUUYHBIM HArpPOMOXKIACHUEM — Ja; aTUIINYHOE
PacIoyIoKeHHE SAep ¢ HArPOMOXKACHHUEM — HET; HAJIMYME YETKHX TPAHHI] — HET;
OOJBIIIOE KOJMYECTBO M30JIMPOBAHHBIX KIIETOK, OOpa3yIONIUX COJMIHBIE MOJS —
HeT. XapakTepUCTHKA IUTOIUIa3Mbl. 6a30MIbHAS OKpacKa — Ja; IEHUCTas BaKyo-
JU3alus — HET; CeNTUPOBaHHAs BAKyOJIU3alusl — HET; nepudepruueckasi BaKyoau3a-
uusi — HeT. BHekneTouHble CTPYKTYphl: AUPQPYy3HBIA KOUIONI — Ja; HECBSI3aHHBIM
arperupoBaHHbIN KOJJIOU] — J1a; YACTUYHO CBA3AHHBIN arperupoOBaHHbIN KOJIIOU —
71a; CBSI3aHHBIN arperupoOBaHHBIN KOJUIOW — /1, ICAMMOMHBIE TeJIbIla — HET.

NunuBumyanpHas 4actoTa BCTpeuaeMocTH AuddepeHnansHO-TuarHoCTu-
YECKOTO MPU3HAKA HAXOAUJIACH ITyTEM IMOJCUETa YKCa MOJIeH 3peHus], B KOTOPBIX
HaOMIOAINCh KIIETOYHBIE CTPYKTYpPbl C JaHHBIM mpusHakoMm. CpenHsisi yacToTa
BCTPEYAEMOCTU CTPYKTYP C XapaKTEpHbIMM KaueCTBEHHBIMHM IpPU3HAKaMH, pac-
cuntanHas o 10 mamuenTam AJisi KaKJI0W HO30JI0TUYECKOM POPMBI, TIPH 3JI0Kade-
CTBEHHON M JOOpPOKAYECTBEHHOW MATOJOTHMW 3HAYUTENHHO paznuuaiack. [locne
pacdeTa CpeIHUX YacTOT BCTPEYAEMOCTH BCeX 35 MPU3HAKOB I (POJTUKYISIPHO-
ro paka u (HOJUTHKYJISIPHOU aIcHOMBI OTIPEIESIISIIH BeCOBOM KO3 GHUIMeHT K Kax-
noro nmpu3Haka [Kirillov et al., 2010]. Jlns xaxmoil maToJioriu CyMMa BECOBBIX
KoadpuimeHToB Beex 35 npu3HakoB paBHsiack 100%.

DKCHepTHasi CUCTEMA COCTOSJIA U3 HUCCIEAOBATENIbCKOW X-MAaTPUIBl U JBYX
cTaHAapTHBIX S-Matpull. OgHOMepHas X-MaTpHIla cofepkaia sSYeiku, MpeaHa-



3HAQ4YEHHBIC JIJIS1 3aMOJHEHUS JUXOTOMHUYECKUMU OTBETAMH «Ia» WU «HET» MPHU
WCCIICIOBAHUM ITUTOJIOTHUYECKOTO Iperapara ¢ HEYCTAHOBJICHHBIM JIHArHO30M
(pucynok 5). OTBeThl CBUACTEIBLCTBOBAIM O HAJIMYUH JTHOO OTCYTCTBHHU B II0JIE
3peHUsS MHUKPOCKOIA CTPYKTYP C XapaKTEpHBIMU IMpHU3HAKaMu IUTOrpamm. [[By-
MEpHBIE S-MaTPHIILI COJICPKaATN CTaHIapTHBIE HA0OPHI OTBETOB «JIa» U KHET», Xa-
pakTepusytonre GOoTUKYISIPHBIA paK U aeHOMY, a TaKKe BECOBBbIe KOd(duiu-
€HTbI, COOTBETCTBYIOIIINE KAYECTBEHHBIM IMapaMeTpaM JJIs TUX MaTOJIOTHH.
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Pucynok 5 — /Inanorosasi nanenb «CTpyKTypa arperaroB» X-MaTpHlbl
JIKCNEPTHON CUCTEMBbI

ITocTaHOBKY AMarHo3a OCYIIECTBIISJIM PSIAOM IOCJEA0BATEIbHBIX 3TaIoOB.
[Ipu uccnenqoBaHUM UTOJIOTHIECKOTO Mpemnapara Mo i CBETOBBIM MUKPOCKOIIOM C
oobekTrBoM ~ 10 Haxoawiau WH(GOpPMATUBHOE MMoJie 3peHHs (y4acToK Ipernapara,
COJICPYKABIINI KAK MUHUMYM OJIHO CKOIUIEHHE THPOLUTOB). M eHTH(HKAIHMIO Ka-
YEeCTBCHHBIX MPU3HAKOB mpoBoamin ¢ o0bekTrBoM ~ 100. Ilpu uccinenoBanuu 06-
paslia ¢ HEyCTaHOBJIEHHBIM JIMarHO30M 3allOJIHsIIaCh X-MaTpHlla SKCIEPTHON CH-
CTEMBbI, NPEJICTAaBICHHAs B MPOTrpaMMeE MAThIO JAMAIOTOBBIMU IMAHENAMH. 3aTeM
mporpamMma CpaBHUBaJIA MOTYUYEHHYI0 X-MaTpHUIly MOOYEPEIHO C BYMS ITaJIOH-
HBIMU S-MaTpullaMu U (PUKCUpPOBAIa COBMAJACHUE OTBETOB «Ia» MO0 «HET» B CO-
OTBETCTBYIOIIUX JIEMEHTAX 3TUX MaTpuil. [locTaHOBKa AMarHo3a MpoBOAMIACH B
KOJIMYEeCTBEHHOU (hopMe mo BenumuuHe D, KoTOpas aBTOMaTWYeCKU pacCUUThIBA-
J1aCh C YYETOM BECOBBIX KO3 (UIMEHTOB KaUECTBEHHBIX MPU3HAKOB ISl KaXKJ0TO
3a00eBaHUsl U COBIAJEHUS OTBETOB B X-MaTpulLe C 3TaJOHHBIMU OTBETAMHU
Swmatpunpl. [Ipu 3ToM mns Kakaod MaToJOrMM HaXOAWJIOCh CBoe 3HaueHue D
(pucyHok 6).

OxonuarenbHas BenmnunHa D mpencraBnsina cobol cpemHeapupmMeTHIecKoe
3HaYEHHUE ITOTO MOKA3aTelNs, pacCUuTaHHOE MO 12 moyisiM 3peHust UCCIeTyeMOro



oOpa3ua. Jluaruo3 BepuuuupoBaIi 10 NaToJ0oruu, UMEIoLel HanOobIlIee 3Ha-
yenue D u 3aHuMaroie neppoe MeCcTo B CIUcke HozoJoruueckux (popm. Ileproe
MECTO B CIIMCKE MATOJIOTUI COXPaHsIOCh B TEUCHUE aHanu3a Bcex 12 mounel 3pe-
Hud. [Ipu 3ToM pazHHIIa MeXIAy 3HAUYCHUSAMH JAHHOTO MOKa3aTess s QOoJUIHKY-
JSIPHOTO paka U aJeHOMBI OCTaBaJach MPAKTUYECKH HeU3MeHHOU. B xome mccne-
JOBaHUS OBLIO BBISBICHO, YTO AMATHO3, YCTAHOBJICHHBIN C TIOMOIIBIO AKCIIEPTHOM
CUCTEMBI, COBIAJAN C TUCTOJIOTUYECKUM 3aKIIOYEHUEM BO BCEX CIy4asix.
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Pucynok 6 — OKHO «/I[MarHo3» 3KCIEPTHOM CUCTEMBI

Kiaunnnyeckue MCnbITAHUS

JIisi KTMHUYECKUX UCTBITaHUuK Obuto oTOOpano 49 mpemaparoB, HE 3ajei-
CTBOBAHHBIX B IIOCTPOCHHMH SKCIEPTHHIX cucteM (21 pak u 28 agenom). [us mo-
MTOJITHATEIILHON OICHKH 3(PPEKTUBHOCTH IMOCTAHOBKH JMArHO3a C TIOMOIIBIO JKC-
MEePTHBIX CHUCTEM OblIa HaOpaHa NPOCIEKTHBHAS 3K3aMCHAI[MOHHASI TPYyIa W3
10 manuenToB (4 paka u 6 ageHom). [Ipu peTpOCHIEKTHBHOM HMCCJICIOBAHUU YYB-
CTBUTEIILHOCTb, CIISIU(PUIHOCTh M TOYHOCTh JTUATHOCTUKH (DOJLTUKYJIIPHOTO paKa
u ommukynapHoit ageHoMbl paBHsutHCh: 95,2, 100,0 u 98,0% cooTBeTCTBEHHO
JUIS SKCIIEPTHOM CHCTEMbI Ha 0a3¢ COBOKYITHOCTH KOJMUYECTBEHHBIX IapaMeTPOB
snep tupouutos; 95,0, 100,0 u 97,8% nnsa skcnepTHOM CHCTEMBbl Ha 6a3e COBO-
KYITHOCTH KOJIMYECTBEHHBIX TMapaMeTpoB arperatoB tuporuToB; 955, 100,0 u
97,5% nuist SKCTIEPTHOM CUCTEMBI Ha 0a3e COBOKYITHOCTH KaueCTBEHHBIX MpPU3HA-
KOB ITUTOrpaMM. [IpOCIIeKTHBHOE TECTUPOBAHUE BBISBUJIO, YTO MPHU CUMYJIbTaH-
HOM HCIIOJIb30BAaHUHU BCEX TPEX JKCIIEPTHBIX CHUCTEM YYBCTBUTEIBHOCTH, CICIH-
(bUIHOCTH M TOYHOCTH AuarHoctuku coctaBmim 100,0%.



3AK/IIOYEHUE

OcHOBHBIE HAYYHBbIE Pe3yJabTATHI AUCCEPTALNI

1. Co3nana skcmiepTHas cuctemMa Ha 0a3e COBOKYIMHOCTH 8 KOJTMUYECTBEHHBIX
[IapaMeTPOB SIAE€P THUPOLMTOB, OTPAXKAKOUIMX 3aKOHOMEPHOCTH WX MaTOJOrnye-
CKHUX M3MEHEHUH TpH (OJTUKYISIPHOM pake U QOoJUTHKYIsSIpHOH ageHoMe. OCHOBY
AKCIIEPTHOM CHCTEMBI COCTABIIIOT HAMIEHHBIE B TPyNIaX CPAaBHEHHUS TOPOTOBbIE
3HAUEHHUS MapaMeTPOB U PACCUMTAHHBIE NI HUX BECOBbIE KOA(P(UIIMEHTHI, YTO
MO3BOJISIET OCYUIECTBIISITh AUATHOCTUKY 3a00JIEBAHUM B KOJIMYECTBEHHOU (opMe.
O PexTUBHOCTD IKCHEPTHON CUCTEMBI B AMArHOCTUKE 3JI0KAUECTBEHHOTO Xapak-
TE€pa OMYXOJW IIMTOBUIAHON Kene3bl (OJUTMKYJISIPHOIO CTPOEHUS COCTaBISET
98,0% (p <0,05) [1, 6, 7, 9, 10, 15, 20, 21, 22, 23].

2. Pazpaborana skcmepTHass cucteMa Ha 0Oa3e COBOKymHocTH 13 kommue-
CTBEHHBIX MAPaMETPOB arperaToB TUPOLUTOB, OTPAKAIOUIUX 32aKOHOMEPHOCTH Ta-
TOJIOTUYECKUX M3MEHEHHI CTENEHU arperupoOBaHHOCTH KJIETOK IpH (HOJUIUKYJIISP-
HOM pake U (QoJUTHKYJIsipHOM ameHome. [locTaHOBKA AMarHosa ¢ MOMOIIBIO JKC-
MEPTHOM CUCTEMBI MPOBOJUTCS MO BEIWYMHE AUATHOCTUYECKOIO HHJEKCA, YTO
o0ecrnieunBaeTcs 3a CYET PACCUYUTAHHBIX JJISl TapaMeTPOB MOPOTOBBIX 3HAUECHUH U
BECOBBIX KO3(PPUIINEHTOB. D(HPEKTUBHOCTH IKCIIEPTHON CUCTEMBI B OLIEHKE 3JI0-
KaueCTBEHHOI0 MOTEHLHAa (POJUTUKYJISAPHOM OIyXOJIH IIUTOBUIAHOU >KEle3bl
pasusiercs 97,8% (p < 0,05) [4, 6, 7, 13, 15, 16].

3. B ocHOBe yCOBepIIICHCTBOBAHHOM 3KCIIEPTHOM CHCTEMbI Ha 0a3e COBOKYII-
HOCTH 35 Ka4eCTBEHHBIX MPU3HAKOB IUTOTPAMM JIEKAT CTAHIAPTHBIC S-MAaTPHIIHI,
Xapakrepusyoue GOoJUTMKYJSPHBINA paKk U aJeHOMY IIUTOBHMIHOM jKene3bl Habo-
POM TUXOTOMHYECKUX OTBETOB «Ia» M «HET» O HAJIMYUU B MOJSAX 3PEHUS MUKPO-
CKONAa JTUX TMpHU3HAKoB. PesymnbratoM TtpaHchopmanmu auddepeHunanTbHo-
JUArHOCTUYECKUX MPU3HAKOB LUTOTPAaMM B KOJMYECTBEHHYIO (OPMY SIBISIOTCS
paccYuTaHHbIE MO WX YaCTOTE BCTPEYAEMOCTH BECOBBIE KOI(P(GUIIMEHTHI, YTO
JIeaeT BO3MOXKHBIM MPOBOIUTH AU depeHIInaIbHy0 TUarHOCTUKY (HOTUKYIISP-
HOTO paka U (OJUTUKYJISPHONH aJ€HOMbI B aBTOMAaTH3UPOBAHHOM pEXHME IO Be-
JUYUHE JTUAarHOCTUYECKOro HWHAEKCAa. D(PPEKTUBHOCTH HKCIEPTHON CHUCTEMBI,
paboTaroiield Mo MPUHILUIY BOMPOC-OTBET, B ONPENEICHUU 3J0KAYECTBEHHOU
MPUPOBI OIYXOJIU IIUTOBUIHON Kee3bl (HOILTUKYIISIPHOTO CTPOEHUSI COCTABIIAET
97,5% (p <0,05) [2, 3,5, 8, 11, 12, 14, 17, 18, 24].

4. lcnionp30BaHWe AKCIEPTHBIX CUCTEM T03BOisieT auddepeHnnpoBaTh
OIyXOJIM IMUTOBHUIHOM >Kee3bl (POITUKYISIPHOTO CTPOCHHUS, B OTJIMYHE OT CTaH-
JAPTHOTO LUTOJOTHYECKOr0 MeToAa. PeTpocieKTUBHOE MCCIE0BAaHUE ITOKA3AI0,
YTO NpU NPUMEHEHUHM HKCIEPTHOM CUCTEMbl Ha 0a3e COBOKYIHOCTH KOJHWYe-
CTBEHHBIX NapaMeTpoB sAEp THUPOLUTOB UYyBCTBUTEIBHOCTh, CHEUU(DPUUHOCTH U
TOYHOCTb JAMATHOCTUKH (POJUTMKYJSPHOTO paka U (HOJTUKYJISIPHOU al€HOMBI CO-



craBisier 95,2, 100,0 u 98,0% coorBerctBerno (p < 0,05); mpu ucnonb30BaHUM
AKCIIEPTHOM CUCTEMBI Ha 0a3e COBOKYITHOCTH KOJIMYECTBEHHBIX MapaMeTPOB arpe-
ratoB TupoiuToB — 95,0 100,0 u 97,8% (p < 0,05); B cinyuae 3KCHEPTHOM CUCTEMBI
Ha 0a3e COBOKYMHOCTH Ka4eCTBEHHBIX Mpu3HaKoB mutorpamm — 95,5, 100,0 u
97,5% (p < 0,05). [IpocrieKTHBHOE TECTHPOBAHUE BBISIBIJIO, YTO TPU CUMYJIbTaH-
HOM HCTIOJB30BAHUM TPEX IKCIEPTHBIX CUCTEM YYBCTBUTEIHHOCTD, CHEHUpUY-
HOCTh U TOYHOCTH auarHoctuku paBasercs 100,0% (p <0,05) [3, 5, 6, 7].

PexoMeHaanum no NpaKTH4eCKOMY HCIOJIb30BAHUIO Pe3yJIbTATOB

Pe3ynbpTaThl nccneqoBaHUs MO3BOJWIM pa3padoTaTh 3 EKTUBHBIN METOA
muddepeHnnanbHON AUArHOCTUKH  (OJUTUKYJISIPHOTO paka M (DOJUIUKYIISIPHOU
aJICHOMBI IIIUTOBUTHOM >KeJIE3bI Ha I0OTEePAIlMOHHOM dTarle.

1. uddepenmmanus HOTUKYIIPHOTO paka M (GOITUKYISIPHONU aTE€HOMBI
LIMTOBUIAHON eEJe3bl C MOMOIBIO HKCIIEPTHON CUCTEMBbI Ha 06a3€ COBOKYHMHOCTHU
KOJIMYECTBEHHBIX MapaMeTpoOB siiep TUPOLMTOB OCHOBAaHA HAa aHalu3e 8 Kapuo-
METPUYECKUX MOKa3aTeNell TUPOIMTOB ¢ MOCeAYIONIel BeprU(puKalue 1uarno3a
B KoJmuecTBeHHOH (hopme [20-24].

2. JluarHoctuka (QOJUIMKYJISPHON OMyXONH IIMTOBUIAHON JKejle3bl C MOMO-
IIBI0 AKCIIEPTHOM CHCTEMBI Ha OCHOBE KOJUYECTBEHHBIX MapaMeTPOB arperatoB
TUPOLIMTOB 0a3HpyeTCsl Ha OLEHKE pa3MepoB U (POPMbI KIETOUHBIX CKOILJICHUH,
OIHCHIBAEMBIX COBOKYITHOCTHIO 13 KOMMYECTBEHHBIX MOKazaTenell. Bepudukanus
JIMarHo3a OCYyIIECTBISAETCA M0 BEIMUYUHE JUArHOCTUYECKOTO MHACKCA.

3. udbdepennmansuas quarHocTuka (OJUTUKYISIPHOTO paka W aJeHOMBI C
MOMOIIBI0 AKCIIEPTHOM CHCTEeMBbI Ha 0a3e COBOKYMHOCTH IudepeHIraibHO-
TUArHOCTUYECKUX MPU3HAKOB IUTOTpaMM OasupyeTrcs Ha mpeoOpa3zoBaHuu 35 Ka-
YECTBEHHBIX NPU3HAKOB B KOJUYECTBEHHYIO (DOPMY C MOCIEAYIOIIEeH aBTOMATU3H-
POBaHHOW TIOCTAHOBKO# quarHo3a [19].

4. B 3aTpyIHUTENBHBIX Cchydadx st AuQdepeHIuanuy TUPOUTHON OMyXOIH
(G OTUKYISIPHOTO CTPOCHMUSI 11€71€CO00pa3HO UCTIOIB30BaTh KOMIIEKCHBIN TTOIXO/,
OCHOBAaHHBIN HA CUMYJBTAHHOM IIPUMEHEHHH BCEX TPEX IKCIIEPTHBIX CUCTEM.

[IpakTueckne peKOMEHAAIMU 0 PadoTe C IKCIEPTHBIMH CUCTEMaMH JIJIs
i depeHnnanbHON IMarHOCTUKU (DOIUKYJIIPHOTO paka M aJ€HOMBI MOAPOOHO
U3JI0KEHBl B MHCTPYKLHMHM MO NpuMeHeHuto «J{uddepeHnuanbHas AMarHOCTUKA
(GOITUKYISIPHOTO paka U (HOJUIUKYJISIPHOM aIeHOMBI IIMTOBUIHOM KeEJe3bl C TO-
MOIIbIO 3KCTIEPTHBIX CHCTEM», yTBepxkaeHHoW M3 [19]. MHcTpyKIus mo mpume-
HEHUIO M TPOrPaMMHOE OOECIEYeHHE DKCIEPTHBIX CHUCTEM BHeIpeHsl B [Y
«PHIIL pagmarnoHHON MEIUIIMHBI M KOJOTHH YeJIOBEeKa». MaTepuaiabl paOoThI
UCIIOJIB3YIOTCS B y4eOHOM IIpoliecce Ha Kadeape MaToJoru4eckoil aHaTOMuU B
YO «ITMVY». IlpuMeHenne Ha IPaKTUKE pPe3yIbTaTOB JUCCEPTALMOHHON paOOThI
MOATBEPKIAETCSA ABYMsI aKTaMU O MPAKTUYECKOM HCIOJIb30BaHUM, MPEICTABIICH-
HbIMU B [Ipriioxxenun.
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P331I0OMD

EmsiibsinaBa Boabra Anapieyna
JAbi¢epIHUbIAIBHAA ABIITHOCTHIKA (pasiKyJaspHall Iy XJIiHbI
IYbITANAT00HAN 327103b1 HA ACHOBE IKCIEPTHBIX CiCTIM

KarouaBpist caoBbI:  1I4biTanagoOHas 3ao3a, (anikyispHas IMMyxJIiHa,
CBeTJaBas MiKpackarmisi, mMap(ameTpblsi, KOJbKACHBISI 1 SKACHBIS IMapaMeTpBhl,
BaraBbl Ka3(iLbICHT, SKCIIEPTHAs CICTAMA, JbISTHOCTHIKA.

Mbra nacjieqaBaHHsi: CTBapIHHE MeTaay Abl(epIHIbIUIbHAN LbITAariyHai
JBISITHOCTBIKI (paiiKyJisipHara paky 1 ¢aiikyJsipHail aJ3HOMbI HIYbITANa 00Hai
3aJ103bl Ha JlaarnepalbliiHbIM 3Tarle 3 JanaMorai SKCIepTHBIX CICTIM.

AO'ekTbl 1 MeTaabl JacjieJaBaHHS.  IBITAJATIYHBIA  [PAITAPATHI
[I9pITanago0Hal 3ajo3bl 3 TICTAJIATIYHBIM JbISITHA3aM  «QaliKyJISIpHBI pak» 1
«(anikyngpHas agdHOMa» BbIByYaJlicd 3 JarnaMorail KaMil IoTapHara aHajizaTapa
KkassipoBbIX BeLY (Leica, Germany).

ATpbIMaHbIsA BBIHIKI 1 IX HaBi3HA. YTIEPIIBIHIO CTBOPAHBI 13B€ SKCIIEPTHBISA
CICTAMBI JUTsl IbIEPIHIBIALBI QarmiKyIsipHara paky 1 GamikyiaspHaid aafdHOMBI. Y
IX aCHOBY JIAIVIa CYKYIHACI[b MApOTaBbIX 3HAYDHHSY KOJBKACHBIX Mapamerpay
aapay 1 arparatay ThlpalplTay y Tpynax MapayHaHHS 1 1X Barabblsl Kad(ilbICHTbI
Ipbl PaKy, SIKisl CKJIAi 3TAJOHHBIS S-MaTphIbl. DKCHEPTHBISI CICTAMBI TakcaMa
yrmouani y cs6e X-Mmarpellly, NpbhI3HAYAHYIO AJIs 3alayHEHHS IapaMmeTpami
nocinenHara y3opy. Bepbldikampia JbISITHA3y aXbIIIAYIsiacs Ma BeJldblHI
AbIATHACThIYHAra iHAdPKca D, ski BbI3Hauaycsi Ma cymMe 3HAYPHHSIY BaraBbIX
Kad(PiIpIeHTAY TTapamMeTpay, IMITO TPamuIl ¥ 3a/1a13¢HbI JbISITa30H Mpbl TapayHaHHI
aneMeHTay X-MaTphIlbl 3 aAMaBEAHBIMI dJIEMEHTaMl S-MaTphIIbl. Y JacKaHalleHa
AKCIIEpTHAs CICTAMa Ha 0a3e CyKyMHAcIll SIKACHBIX NpbI3HAKAY IIbITarpam, sikas
3MAIIYae 13B€ S-MaTphIlbl i X-MaTpPhIILy. S-MaTPBILbl CTaHAAPTHRIM HabopaMm 35
ankazay Tak/He a0 HasyHACI ¥ MajsiX IIe/PKaHHS MIKpacKoma SKaCHBIX MPBIKMET
XapakTapbI3aBalli paKk 1 aJdHOMY 1 YTPBIMIIIBaIl BaraBbisi Kad(ilBICHTHI TITHIX
MPBIKMET TPHI JAHBIX 3aXBOPBAHHIX. X-MaTphIla MpbI3HAYANACS IS 3aMayHEeHHS
azika3aMi Tak/He TphI JacjelaBaHHI Mparapara 3 HEYCTaHOYJICHBIM JbISTHA3aM.
[Ipsl mapayHaHHi agkazay y S- 1 X-MaTphIlbl pa3iiuBaycs IbISITHACTBIYHBI 1HIIKC
D nuisixam ckiiagaHHs BaraBbIX Kad(ilbIEHTay MPBIKMET, Y SKIX CyHall ajKasbl ¥
aJnaBeHBIX AYSMKaxX MaTphil. JlpIAirHazaMm 3’syiisiacd 3aXBOPBaHHE, SIKOE Mela
HanOosnpmae 3HausHHe D. KiniHiuHbIsS BeITpabaBaHH1 IKCIIEPTHBIX CICTAM MaKasai
iX BBICOKYIO 3(eKThIyHACIb Yy IbI)EPIHIBIIbHAN JBISSTHOCTBIIBI THIPOIJHBIX
nyXJiH (anikyispHail Oy10BBbI.

Prkamenganbli na BRIKAPbICTAHHI: MATIPbISUIbI ABICEPTALIBI1 JISATIIL § ACHOBY
IHCTPYKIIbI1 I1a pbIMAHEHHI 1 Obu1 YKapanénsist ¥ PHIII PM 1 DU 1 ITTMY.

Iajina npbIMAHEHHS. AaHKAJIOT1s, KJI1HIYHAS IBISTHOCTHIKA.



PE3IOME
EmeabsinoBa Oabra AnapeeBHa
JAudppepeHunanbHast AMATHOCTUKA (POJLUTHKYJISIPHOM OIYyXO0JIH
IMTOBU/HOM Kejle3bl HA OCHOBE IKCNEPTHBIX CHCTEM

KiioueBble cjioBa: MUTOBUIHAS Kee3a, POJUTUKYIISIpHAS OMYyXOJib, CBETO-
Basi MUKPOCKOTHS, MOp(OMETpHsi, KOJTUIECTBEHHBIC U KAYECTBEHHBIE TaPAMETPHI,
BECOBOM KOA((DUILIMEHT, IKCIIEPTHASL CUCTEMA, TUarHOCTHUKA.

Hean uccaenoBanus: coznanve Metoja aupdepeHnnanbHON TUTOI0THYe-
CKOM JIMarHOCTHKHU (POJUIMKYJIAPHOTO paka W (HOJUIMKYJSPHOW aJ€HOMBI LIUTO-
BHJTHOM JKeJie3bl Ha T0OTIEPAIIMOHHOM 3Tarle ¢ TTOMOIIBIO SKCHEPTHBIX CUCTEM.

OO0beKTHI U METOAbI MCCJIETOBAHUSA: ITUTOJOTHUUECKHE MpenapaThl MIKUTO-
BUJTHOM KeJe3bl C TUCTOJIOTHUYECKUM JUATHO30M «(DOJUTMKYISAPHBIN pak» U «hoJi-
JUKYJSIpHAsT aJ€HOMa» M3Yy4alluCh C MOMOIIbI0 KOMIBIOTEPHOTO aHalu3aTopa
BETHBIX U300paxenwuii (Leica, Germany).

Ilosy4yeHHble pe3yJbTaThl U KX HOBH3HA. BriepBbie cO3/1aHbI ABE SKCHEPT-
HbIe cUCTeMbl sl auddepeHuanun QoUTUKYISIPHOTO paka U (HOJUTUKYISIPHOU
aZIcHOMBI. B MX OCHOBY Jieryia COBOKYITHOCTh IMMOPOTOBBIX 3HAYCHHUMN KOJINYECTBEH-
HBIX TTAPaMETPOB SAJIEP U arperatoB TUPOIIMTOB B TPYIINAaX CPABHEHUS U MX BECOBBIC
KOd((UIIMEHTHI MPU pake, COCTABUBIINE ITAIOHHBIE S-MAaTPHIBI. DKCHEPTHHIC
CUCTEMBI TaKXe BKJIIOUau B ce0s X-MaTpully, MpeJHA3HAYCHHYIO Uil 3aIl0JIHE-
HUS MapaMeTpaMu HccliieqyemMoro odpasua. Bepudukanus quaraosa ocyiecTBis-
Jach MO BETWYMHE JMArHOCTUYECKOTO WHAEKca D, KoTOophlii ompenemnsycs Mo
CyMMe 3Ha4eHUH BECOBBIX KOA(D(UIIMEHTOB MapaMeTpoOB, MOMABIINX B 33 aHHBIN
JMaTNa30H MPU CPABHEHUHU JIEMEHTOB X-MaTPHIIBI C COOTBETCTBYIOIIUMU dJIEMEH-
TaMu S-MaTpUIlbl. Y COBEPIICHCTBOBaHA dKCIIEPTHAS CHCTeMa Ha 0a3e COBOKYITHO-
CTH KayeCTBEHHBIX MPHU3HAKOB IUTOTPaMM, COJEpXKalias JBe S-MaTpUIl U
X-marpuiry. S-MaTpuIlbl CTaHIapTHBIM HabopoM 35 OTBETOB Ja/HET O HAJMYUU B
MOJISIX 3PEHHUS MUKPOCKOMA KAa4eCTBEHHBIX MPU3HAKOB XapaKTEPHU30BAIH PaK U
aJIcHOMY U COJIEpPXaJIM BECOBBIC KOI(PPUIIMEHTHI 3TUX MPHU3HAKOB MPHU JAHHBIX
3a00JICBaHUSX. X-MaTpHlla MpeaHA3HAYAIaCh I 3alOJHEHUST OTBETaMHU Ja/HeT
MIpU MCCIIEIOBAaHUHU Ipernapara ¢ HEyCTaHOBJICHHBIM AuarHo3oM. llpu cpaBHeHUH
OTBETOB B S- U X-MaTpHIle pacCUMTHIBAJICS AUMArHOCTUYECKUW mHAeKc D myrem
CJIOKEHUSI BECOBBIX KO3(P(UIMEHTOB MPU3HAKOB, Y KOTOPHIX COBHAJIM OTBETHI B
COOTBETCTBYIOIMX SUYEHKax MaTpull. JlMarHo3om sBISLIOCH 3a00JI€BaHUE, UMEIO-
niee HauOosbiiee 3HadeHHe D. KnuHudeckne MCTIBITaHUS DKCMEPTHBIX CHCTEM
MOKa3aJId X BBICOKYIO d(P(EeKTUBHOCTH B MU PepeHIInATbHON JUATHOCTUKE TH-
POMIHBIX OITyX0JIeW (POJUTMKYIIIPHOTO CTPOSHHUS.

PexomMeHnaanum no Mcnosib30BaHUIO. MAaTEPHUAIIbl JUCCEPTAIUH JIETTIU B OC-
HOBY MHCTPYKIIUU TTO MpUMeHeHHI0 U ObutH BHeApeHbl B PHIIL PM u DY u ITMYVY.

O6J1acTh NIPUMEHEHMSI. OHKOJIOTHS, KITMHUYECKAst TUAarHOCTHKA.



SUMMARY

Emeliyanova Olga
Differential diagnosis of thyroid follicular tumor by expert systems

Keywords: thyroid, follicular neoplasm, light microscopy, morphometry,
guantitative and qualitative parameters, weighted coefficient, expert system, diag-
nosis.

Objective: to provide a method for differential cytologic diagnosis of fol-
licular cancer and follicular adenoma of the thyroid gland in the preoperative stage
using expert systems.

Objectsand methods of study: cytological preparations of the thyroid gland
with histological diagnosis of «follicular cancer» and «follicular adenoma» were
studied with the help of computer analyzer of color images (Leica, Germany).

Results and novelty. First developed two expert systems for the differentia-
tion of follicular cancer and follicular adenoma. They are based on a set of thresh-
old values of quantitative parameters of thyrocyte nuclei and aggregates character-
izing cancer in the comparison groups and their weighting coefficients for cancer,
forming standard S-matrix. The expert system also included the X-matrix de-
signed for filling it with quantitative features of the studied object. Verification
of the diagnosis carried out by the value of diagnostic index of D, determined by
the sum of values of weighting coefficients features falling within the given range
when comparing X-matrix elements with the corresponding S-matrix elements.
The expert system based on a set of qualitative features of cytograms was im-
proved containing two S-matrix and X-matrix. S-matrices characterized the and
adenoma by the standard set of 35 «yes» and «no» answers about the presence of
gualitative sighs in the fields of view of the microscope and contained weighting
coefficients of these signs in this diseases. X-matrix was designed for a filling
with the alternative answers «yes» or «no» while studying a preparation with
an unverified diagnosis. Diagnostic index was calculated by summing weighting
coefficients of sighs that had coincided answers in the corresponding el ements of
S-and X-matrix D. Was diagnosed with the disease, which has the largest value D.
Clinical trials of expert systems have shown their high efficiency in the differen-
tial diagnosis of thyroid follicular tumors.

Recommendations for use: the dissertation materials made the basis of
the instructions for use and were introduced to the Republican Scientific and Prac-
tical Center for Radiation Medicine and Human Ecology and to the Gomel State
Medical University.

Field of application: oncology, clinical diagnosis.
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