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[JTABA 1

BBegeHme B gepmatocKonuio

Awdak A. Mapry6, Panbd M. BpayH, Xocen ManbBen

Bpems JilepMaTOCKONMM KaK MeTOfa BbIOOpa [JId K/Iu-
HUYECKOIl JVAarHOCTMKM 3/I0Ka4eCTBEHHBIX HOBOOO-
PasoBaHUIl KOXKM CTPEMUTENIBHO IPUOIIDKaeTCA. YoKe
ceil4yac MHOIME JIepMaTojIory IpuberamT K Hepma-
rockormu (Noor et al.,, 2009; Terushkin et al., 2010;
Venugopal et al, 2011), u Bompocsl, Kacarolinecs
3TOTO METOJA JUATrHOCTUKM, JJI1 MHOTUX JepMaTosIo-
FOB CTa/l) YacTbl0 BBIYCKHBIX KBaIM(PUKAIVOHHBIX
9K3aMeHOB. JIHTepec K M3y4eHUIO [iepMaTOCKOIINN
TaK)Ke MOBBIIIAETCSI CO CTOPOHBI Bpadeil 001l mpak-
TUKY (ceMelHBIX Bpadeil), Bpadeil y3KMX CIelualib-
HOCTell, IPaKTUKYIOINX MEeAVIIMHCKIX cecTep, (erby-
mepoB. JlokasaHo, Y4TO IpUMEHEHNUe JiepMaTOCKOIUN
y/IydIllaeT Ka4eCTBO JMAarHOCTUKY JIepMaTOJIOrOB, Bpa-
4eil oOwLleil NPakTUKM U JlaKe CTY/IeHTOB-MeJMKOB.
Ipyrumu cnoBaMu, GepMaTOCKONMsA Hadyajaa paclpo-
CTpaHATbCA B MEQVIIMHCKON Cpefie U 3a IpefiellaMu
fiepMaronoruy. B HeKOTOPBIX CTpaHaX JepMaTOCKOINA
flake BK/IIOYEHA B KIMHUYECKMe peKoMeHpanum. Tak,
B peKOMEeHJAaUMAX I KIVMHUYECKON IPaKTUKY II0
JIe4eHNI0 MeTaHOMbI B ABcTpanun 1 Hosoit 3enanpnn
(«Clinical Practice Guidelines for the Management of
Melanoma in Australia and New Zealand») nsyuenne
U TIpYMeHeHVe JIepMaTOCKOIINY PEKOMEHJ0BaHO K-
HUIIMCTaM, UMEIOIIVM JIeJ/I0 B TOBCEHEBHOI IPAKTUKe

Ta6nuua 1.1. B uem 3aknoyaeTcs nosb3a JepMaToOCKONUn?

[o3BonseT nccnenoBaTento CKOHLEHTPUPOBATLCA Ha KOH-
KpeTHOM 06pa3oBaHnu 1 cHOPMyINPOBaATb JIOFMYECKUN
cnekTp anddepeHuUranbHON ANArHOCTUKN

lMomoraeT oTMyaTb MenaHouuTapHble HOBOOOPa3oBaHMA OT
HemenaHoLUTapHbIX

lMomoraeT oTmMyaTh J06pOKaYecTBEHHbIE HOBOOOPA3OBaHUA
OT 3/10KQYeCTBEHHbIX

lMoBbIWaET AMArHOCTUYECKYIO TOYHOCTb

lMoBbllWaeT yBEPEHHOCTb NCCIEAOBATENA B KITNHNYECKOM
nmnarHose

MNopTBep)KaaeT AnarHo3, yCTaHOB/IEHHbIN HEBOOPYKEHHbIM
rNa3oMm (KNMHUKO-AEePMATOCKONNYECKan Koppensuus)

YnyyluiaeT cooTHOLIeHMe 61ONCKin 3N0Ka4YeCTBEHHbIX/A06PO-
KauyecTBeHHbIX 06pa3oBaHui (MO3BONIAET N36EXKaTb HEHYX-
HbIX 6roncui)

Momoraet 13011MpoBaTb NOA03pUTENbHbIE 0651aCTV B Npege-
nax HOBOO6pa3oBaHWi, Bbiaenas vx AnA 6onee NprcTanbHOro
MaToOrMCTONONMYECKOro NCCIefoBaHs (KNMHUKO-AepMaTo-
CKOMNYECKU-TMCTONOMNMYeCcKas Koppensawmus)

lMo3BonseT 6o5iee TOUHO ONPEeAenTb rPaHKLbl HEKOTOPbIX
06pa3oBaHUii ANA YETKOTO KapTUPOBaHUA MPaHuL, XMpypruye-
CKOTO MCCeYEeHNs

MomoraeT ocyLiecTBAATb fUHAaMUYecKoe HabnoaeHe 3a
naymMeHTamMmm C MHOXECTBEHHBIMY HEBYCaMUi

MNomoraet YCNOKOUTb NMauneHToB
McmouHuk: Benvenuto, Marghoob (2006).

C MUTMEHTUPOBAHHBIMU HOBOOOPA30BAHUAMM KOXKI.
YHooMsAHyThle peKOMEHJALNM OCHOBAHbI Ha IIPUHIA-
[ax [OKa3aTe/lbHON MeSVULMHBL U UMEIT YPOBEHb
[OKa3aTeTbHOCTY A, YTO COOTBETCTBYET BBICOKOIL
JOCTOBEPHOCTH, FOCTATOUHOI [Is1 TOTO, YTOOBI PYKO-
BOJICTBOBATbCSI UMM B IIPaKTUKe.

PefrakTOpbl HACTOSI[EN KHUTY CYUTAIOT, YTO [TOBCE-
MECTHOe MpU3HAHME [ePMATOCKONMM KaK METOfa,
MOBBIIIAOIIETO0 YPOBEHb BPadyeOHOrO MacTepCTBA, —
3TO JIMIIb BONIPOC BPEMEHI.

B CBsI3U € 9TUM PacCMOTPUM HEKOTOPbIE TIPUYUHbI,
[I0 KOTOPBIM KIMHULMCTAM HEOOXOZMMO 00ydYarhbcs
mepmarockonuu (tabm. 1.1).

o JlepMamockonus 3HA4UMO NO8blUiden MOYHOCHDb
ouazHocmuKku Menanomvl in vivo. Jlepmaronoru
CIIOCOOHBI IMATHOCTMPOBATh IPY CTaHAAPTHOM
K/IMHNYEeCKOM OCMOTpe HEBOOPYKEHHBIM ITIa30M
mmb 65-80% cny4aeB MemaHombl. Hampumep,
B OHKOJIOTMYECKOM OT/Ie/IeHUM OTHe/a IO M3yde-
HUIO paka KOXM MeIMIIMHCKOTo IeHTpa Hbio-
Jopkckoro yHuBepcuteTa MMeHM JIaHTOHa TOY-
HOCTb [MATHOCTUKM IPU MPUMEHEHNM CTPOTUX
Kpurepues (T.e. OJHO HOBOOOpa3oBaHye — OMH
IMarHo3) coctaBuia TombKo 64% (Grin et al.,
1990). JepmaTockommsi >Ke CIIOCOOHA IIOBBI-
IIaTh 9TOT MoKasarenb Ha 10-27% (Kittler et al.,
2002).

o C nomouipio 0epmamockonuy MOMCHO OMAUYUMD
0ONLUUHCINBO 3TIEMEHINO08 NOPANMEHUL KOIU Om
menanomvl. Hepenko mpy ocMOTpe HEBOOPYIKeH-
HBIM I71a30M IIPUXOUTCS CTaJKMBATbCS C IIUT-
MEHTHBIMI O0OPa30BaHUSAMM, VMEIUMI HEKO-
TOpble WM JaXke BCe KIMHMYECKME MPU3HAKU
MeTaHOMBI, KOTOPbIE TIPU IEPMATOCKOIUN OJfHO-
3HAYHO KBAIMPUIMPYIOT KaK APYroil TUIl IOpa-
JKeHMsI KOKu (He MeTaHoMa).

o JlepmMamockonus no3eonsem CHU3UMb 4acmomy
HeHyscHoix Ouoncuil. COIMaCHO TaHHBIM HEKOTO-
PBIX MCCIeOBaHMII, COOTHOIIEHMEe HoOpoKade-
CTBEHHbIE/3/I0KaYeCTBEHHbIE HOBOOOPA30BaHUS
IPY VCCTIE[OBAHNY IUTMEHTUPOBAHHBIX KOXXHBIX
97IEMEHTOB CHIDKAETCS TIPU IPUMEHEHUN JepMa-
TOCKOIVM TI0 CPABHEHNIO CO CTaH/[apTHOI K/IMHNU-
yeckoyt puarnoctukoii (Carli et al., 2004).

e OcHosHoe o060pydosanue 0nsg nposedeHus Oep-
mamockonuu énonme docmynHo. Ilo cpaBHEHNUIO
C IPYTYIMH CYIIECTBYOIIMMI Tprbopamu, mpume-
HSIEMBIMI B JIEPMATOJIOTUU [HAIIPUMeEp, OTpaka-
tenbHasi KoH(pokampHas mukpockonust (OKM)],
[IEPMATOCKOIIBI OTHOCUTEIbHO HENOPOru. ITO
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fieflaeT TaKyI0 TeXHOIOTMIO HOCTYIIHOI OOJIbIINH-
CTBY K/IVHUIIYCTOB.

Hepmamockonamu  neeko NnONb308AMbCA.
HaneceHne MMMePCHOHHONM XXUTKOCTY VTN TeJsi
B MecTe KOHTAKTa JIMH3BI I€PMATOCKOIA C KOXKell
[I03BOJISIET Bpady PacCMOTPETh 3/IEMEHTHI Iopa-
JKEHIsT KOXM depe3 yBeIMYMBAIOLINIT 13006pa-
JKeHIe OKY/ISIP C BBICOKOI YeTKOCThio. JKmpkas
IPOMEXYTOYHAsI Cpefja 3a CYeT BBIPABHMBAHIS
koadouunenrta pedpakyuu poroBoro cios
U KOHTAKTHOJI TMH3BI II03BOJISIET Bpady BU3YalN-
3UMpOBATh CTPYKTYPHI, PACIIONOXKEHHBIE B ITTyOMHE
koxu. OffHAaKO MOsIB/IEHNE MTOSIPU30BAHHBIX Jlep-
MAaTOCKOIIOB M30aBMIO OT HEOOXORMMOCTM HpH-
MEHEHNUsI MMMEPCUOHHON XUJKOCTY ¥ HPSIMOTO
KOHTaKTa C KOXeit (CM. I71aBy 2).

Hns obnezuenus pacnosHaeanus dnemeHmos nopa-
IEHUST KONHCU Pa3pabomano HeckOmvko Crneuudy-
Hbix aneopummos Oouaznocmuku. IIpexxme Bcero
9TU QITOPUTMBI OBUIM CO3[AHBI IS TeX, KTO
TONBKO HAYMHAET I[PUMEHSTH [ePMAaTOCKOINIO.
CeefieHusi 06 3TUX AITOPUTMaX MPECTABIEHBI
B I71aBax 4 u 6.

Jepmamockonusi cmana MOWHbIM OONONHUIMENb-
HUIM Memo0om panHeti OUAZHOCMUKU MeNIaHOMD.
CBojicTBaMIi  «XOpOILIET0» JUArHOCTUYECKOTO
MeTOfia CYMTAIOT TOYHOCTH, OTCYTCTBUE HeXe-
JIaTe/IbHBIX SIBJIEHNUII, OMACHOCTb JUATHOCTUPY-
eMoro 3aboreBaHNsI B CIydae ero Hepaclo3Ha-
BaHusA, 3G(EKTUBHOCTD JIeYeHUs TPU PaHHEN
nocraHoBke mguarsHosa (Jaeschke et al., 1994).
Hepmarockonusi obmafaeT BCeMU MepednciieH-
HBIMJ IIPM3HAKaMM, TaK Kak Ije/ieBoe 3aboseBa-
HIle — MeJIaHOMa B C/Ty4yae paHHeil JUarHOCTUKI
U yAaIeHVs N37IEIVIMO.

Hepmamockonus — HeuHea3UsHAs MeXHUKA,
N0360/STIOWLAST MUKPOCKONUPOBAMb CIMPYKMYPbl,
HAX00sTU4UECsT NOO NOBEPXHOCINBIO KONU, He 8UOU-
Mble He8OOPYIHeHHVIM 2n1a30M. B CBsI3U ¢ 9TuM IIpu-
MeHeHIIe JepPMaTOCKOIINN He TpebyeT OT marjeHTa
JIOTIOJTHUTENbHBIX 3aTPAT Ha MHBA3MBHBIE MPOIle-
Lypbl, HallpyMep Ha BBIIOJHEHME OMOICUM, HOf-
FOTOBKY OMOIICMITHOTO MaTepuaa 1 MHTepIpeTa-
LIMIO pe3y/IbTaToB MUKpOcKommyu 6yuontara. OTKas
OT M3/INIIHUX OMOIICUIT IIPUBOINT K 00LIeMy CHU-
JKEHUIO 3aTPaT CUCTEMBI 3[JPAaBOOXPAHEHNS.
Llononuenue nonHoz20 0ocMompa Koxu 0epmamocko-
nueti He NPUBOOUM K POCIY 3ampam epemeHu HA
Ouaerocmuxy. Zalaudek u coast. (2008) mpogeMoH-
CTPUPOBAIN, YTO B CPEJHEM Ha ITOTHBII OCMOTP
KOX1 6e3 mepmarockoryu yxogut 70 ¢, a ¢ gepMa-
Tockonmeit — 142 c¢. ABTOpbI MPUIIN K BBIBOLY,
YTO MONHBI OCMOTP KOXM (C JepMaToCKOIueit
nau 6e3 Hee) 0OBIYHO 3aHMMaeT MeHee 3 MuH. OHu
YTBEPXKAIOT, YTO 3aTPATHI TAKOTO KOMINYECTBA Bpe-
MEHH BITO/IHE afjeKBaTHbI, YIUTBIBAsI BO3MO>KHOCTb
COKpAIL[eHVS] CMEPTHOCTI U3-3a PaKa KOXI.

o OnybnukosanHvlie MemMAaaHanu3vl NOKA3AAU Hpe-
uMywecmea u nonv3y depmamockonuu. B Mmuoro-
YJC/IEHHBIX MCCIEOBAaHMAX HMPUBEJEHDl JaHHbIE,
yKasbIBalollyie Ha TOT (PaKT, YTO JMATHOCTIYEeCKas
TOYHOCTD JIePMaTOCKOINY IIPEBOCXOUT TAKOBYIO
I HeBOoOpy>keHHoro rmasa (Vestergaard et al.,
2008; Bafounta et al., 2001).

o JlepMamockonus no3gonsiem  Uccned08amento
COCPe0OmMOUUMbC HA KOHKPEMHOM diemMeHIme
nopaxcenus. JlaHHas mpouegypa HaeT BO3MOX-
HOCTb CJie/laTh I1ay3y B aKTMBHOM IIOJTHOM KJIM-
HIYECKOM OCMOTpe KOXU, jaBasi BpeMs II0fjyMaTh
un chOpMyINpOBATh JIOTMYECKUII CIeKTp ud-
(bepeHIMAIbHOM AMATHOCTUKY. [lepMaTOCKOINA
TaKKe MO3BO/MAET 00yMaTh 3aK/0deHue, chop-
MY/IMPOBaHHOE B pe3y/braTe OCMOTpPa HEBOOPY-
YKEHHBIM I71a30M, V1 IIPEOCTAB/IAET JJOIIOTHUTE/Ib-
HBIJ IIAHC YCTAHOBUTD IIPABU/IbHBIN IMAaTHO3.

o [lepmamockonus nomozaem OMAUHAMb MeENAHO-
yumapHovle 06pa3o6aHus 0m HemenaHOUUMAapPHDLLX.
OTa KOHLeNIMs paccMOTpeHa B IaBe 10 Ha npu-
Mepe «IBYLIArOBOi» MHMUIMANBHON JePMaTOCKO-
MMYECKON IIPOLEeRypPhl, IIO3BOJAIOLIEN OTINYIUTD
Me/TaHOLMTapHble 00pa3oBaHMsA OT HeMelaHOLU-
TapHBIX.

o [lepmamockonus nosviuiaem yeepeHHOCHb 8paud
8 KnuHuveckom OudeHo3e. YCTAaHOBJICHO, 4TO IIO
CPaBHEHUIO C OCMOTPOM HEBOOPY>KEHHBIM I7Ia30M
[epMaTOCKOIIVSI faeT OOIIBIIYIO CTelleHb YO jeH-
HOCTY B NPaBWIBHOCTU K/IMHUYECKOIO JIMarHosa
(Wang et al., 2008). ITpoBenieHne iepMaTOCKOINN
TaKKe yOeKHaeT MaIeHTa B TOM, UTO A/Is IpU-
HATUA pelleHNs OTHOCUTETbHO HeOOXOAUMOCTHU
IIpOBefieHNsA OMOICUM TIPEeAIPUHATHI JJOIOTHU-
Te/IbHBIE IMarHOCTUYecKe Tponenypsl. Eciu npu
IlepMaTOCKOIINY YBEPEHHOCTb B I0OpOKayeCTBEH-
HOJI Ipupofie HoBooOpazoBaHus focturaet 100%,
610IICHH TIPAKTUIECKM BCETTa MOXHO M36eXKaTb.

o [lepmamockonus no3eoniem NPUCMATLHO U3Y-
4ump no003pumenvHvle 001acmu 8 npedenax Kpyn-
Hubix 06pasosanuii. OGHapyKeHNe TaKMX o6macTeln
IOJIe3HO I yKa3aHusa (pParMeHTOB B IIpefernax
HOBOOOpa3oBaHWsI, KOTOpPble Heobxonumo 6osee
IPULETIBHO M3YYUTh IPU MMUKPOCKONMY OMOITa-
toB (Marghoob et al., 2009).

o Jlepmamockonusi nomozaem mouree Onpedenumo
2PaHULbL HEKOMODPBIX HO8000PA308AHULL 0TI YCa-
HOB/IEHUS 2PAHULY, UcCeHeHUs NPU UxX xupypeude-
ckom yoanenuu. B kauecTBe mpuMepa MOXKHO IIpu-
BECTU BO3MOXXKHOCTb PACIIO3HAaBaThb C ITOMOLIbIO
[epMaTOCKONNY CYOKIMHUYECKOTO PacIpoCcTpa-
HEeHUA 37I0Ka4eCTBEHHON JIEHTUIO-Me/IaHOMBI Ha
nute (Robinson, 2004).

o Jlepmamockonus nomozaem nposooums OuHa-
Muveckoe HabmoleHue 34 NAUUEHMAMU C MHO-
HECMBEHHVIMU METAHOUUMAPHBIMU  HeBYCaAMU.
Y Takux HalXeHTOB HEKOTOpble HeBYChI 00/IaflaloT
CBOJICTBaM¥, KOTOpble HE COOTBETCTBYIOT IIOJ-
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HBIM KPUTEPYAM MeTaHOMBI, OJHAKO IMEIOT HeKO-
TOpble «IIO03pUTENbHbIe» TpusHaku. C MOMo-
IbI0 CPaBHUTEJIBHOTO IIOAXOJA ¥ BBINOTHAEMOI
C BBICOKOII 4acTOTOI (Hampumep, Kaxx/ipie 3 Mec)
[OCTIeIOBATe/IbHON LMQPOBOI [1epPMaTOCKOIN-
4ecKoil QOoTOPUKCALMN MOXHO OCYIECTB/IATH
IMHAMI4YeCKoe HAOofeHe 3a MMOXOXVMU OPYT
Ha Jpyra HOBOOOpa3soBaHMAMM, KOTOpble 1nbO
OCTAIOTCA HEM3MEHHBIMU, MO0 TeMOHCTPUPYIOT
HmobpokauecTBeHHYIO TpaHcpopmanuio (Altamura
et al., 2008; Argenziano, 2011).

CrenyeT OTMETUTb HEKOTOpble OCOOEHHOCTU BTO-
poro mM3gaHusA JaHHOrO arnaca. Hacrosijee uspaHme
HO/THOCTBIO IepepaboTaHo JyId MpejOCTaB/IeHUA Hau-
6o7mee coBpeMeHHOI WMHPOPMAUNUYM OTHOCUTETHHO
[lepMaTOCKOINN. PeakTopsl cobpany SKCIepTOB IO
IIepMaTOCKOIINY, YTOObI HAIMCATH [7IaBbI, KACAIOLIeCH
TeM, KOTOpble IPEeNCTaBIIAIT 001acTy UX MHTEPecoB
(B KOTOpPBIX OHU CllenManu3upylorcs). Tem He MeHee
MHOT}E IJIaBbl B IIOC/IEAYIOIieM ObUIM OTpefaKTUpO-
BaHbl JM/WIV B 3HAYMUTETbHOI CTENEHU IIepelyiCaHbl
nokropamu Ashfaq A. Marghoob n Ralph Braun mns
60ree MOCTIEOBATE/IBHOTO IIPENOCTABIeHUsT MHDOP-
Manuu. 3a 9TO MbI IPOCKM y aBTOPOB OTPEHAKTHU-
POBaHHBIX IVIaB IIpOlleHMs. ABTOp cXeM, J00aBjeH-
HBIX BO MHOTMX IJIaBaX i OOJIerdeHNs YUTATEIo
IIPeJICTaB/IeHNs ONpeNe/IeHHBIX JePMaTOCKOIIMIECKIX
cTpyKTyp, — Josep Malvehy. Bonee toro, mHorue us
MPeSOCTaB/IeHHBIX JePMAaTOCKOIMYeCKNX dhoTorpaduii
ObUIM 3aMeHeHbl 0ojiee MOAXOMAIIVMM, U3 JIMYHBIX
KOJUIEKLIMIT PEaKTOPOB, 1 JIyYlIlle VJUIIOCTPUPYIOI MU
COOTBETCTBYIOLIMeE sBJIeHUA. Bce 31O OBLIO CfienaHo,
4YTOOBI €O3JaTh YHUPUIMPOBAHHOE PYKOBOJCTBO IIO
JlepMaTOCKOIINY, KoTopoe OyaeT obpaljarbcs K 4uTa-
TeJII0 C MO3UINIT e[MIHOM TOYKM 3peHus. Mbl ucKkpeHHe
HaJieeMcs, 4YTO 3Ta KHUTa IOMOXKeT KaK HOBUYKaM, TaK
U 9KCIIepTaM B JePMaTOCKOIMM IIOBBICUTH YPOBEHb
HaBBIKOB. De3 COMHeHU:A, Mbl, peJaKTOPBI, BJIOXKU-
M B 9Ty KHUTY HallM CepAlia M Ayliu, Onaromaps
yeMy M caMM OOOTaTWINCh 3HAHWAMM U IIOBBICUIIN
COOCTBEHHOE MacTepCTBO AepPMaTOCKONMMU. VIMeHHO
MO9TOMY MbI HaBCerJa OCTaHeMCs B JONTY IIeper
BCEMU TeMM, KTO BHeC BK/IAJl B CO3/jaHMe IaHHOTO
aTyaca.

Menarnoma pacnucbleaem Koxy ceoumu cobcmeeHHbIMU
YepHusiamu, U 3mo nocjiaHue Heob6xo0uMo npoyumame.
K coxaneHuro, HeKomopeolie 8UOAM, HO HE NOHUMArom.

Neville Davis (Davis, 1978).
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[TIABA 2

[TpnHUMNDbI fepmaTocKonnin

N pepmaTockonmnyeckoe
obopynoBsaHune

CrueH K. BaHr, Awdak A. Mapry6, AnoH Ckoyn

2.1. BBEJEHUE

Jlepmarockonuio, KOTOPYI0 B eXefHeBHOI pabore
Jalie HasbIBAIOT [ePMOCKOMMEN', IPOBOJAT C MOMO-
IIBbI0 PYYHOTO MUKpPOCKOIIA — JiepMarockomna (zep-
MOCKOIIa), OCHAIIleHHOTO YBe/IMYMBAIOLell JIMH30I1
U UCTOYHUKOM CBeTa. ITO YCTPOIICTBO IO3BOJIAET
Bpady M3Y4YNUTb IIEPBUYHOE CTPOEHME YIaCTKOB HOBO-
00pa3oBaHNMil, PACIIONIOKEHHDBIX IO MOBEPXHOCTHIO
KOXM. B pykax OIBITHBIX Bpadeil HepMaTOCKONMUA
[MO3BOJISIET IIOBBICUTD TOYHOCTb KAMHUYECKON [IMa-
raoctuky (Bafounta et al., 2001; Kittler et al., 2002)
U YpOBeHb JOCTOBepHOCTH puarHosa (Benvenuto-
Andrade et al., 2006) murMeHTMpPOBaHHBIX U Oecrur-
MEHTHBIX HOBOOOpasoBaHUit Koku. HecMmoTpst Ha TO
YTO BU3YaJIbHBINI OCMOTpP KOXKHOIO IIOKPOBa HEBO-
OpY’XEeHHBIM I7Ia30M II03BOJIAET Bpady OLIEHUTb TaKue
MaKpockomnnyeckre Mopdonornyeckne MpU3HAKA
HOBOOOpa30BaHMIT KOXMI, KaK pasmep, Gopma, IBET,
KOHTYPBI 1 JIOKaJIM3aLs, JepMaTOCKONNsA O3BOJIACT
Bpadyy BU3YaJIM3UPOBATbh CTPYKTYPBI, HaXOHALIMECH
[I0]] TTOBEPXHOCTHBIM C/I0EM POTOBOTO CJIOSl BIUIOTh
[0 YPOBH:A IIOBEPXHOCTH HepMbl. [lpyrumu cioBamu,
[epPMaTOCKOIINA peannsyeT HOBBIN NPUHIUI OLEHKU
MOp(dOIOrnYecKX XapaKTepUCTUK HOBOOOpa3oBaHMil
KOXU O/arojiapst BO3MOXXHOCTH OIIPe[eJIEHNS] I[BETOB
U CTPYKTYP, OOBIYHO He BUAMMBIX IIPY OCMOTpPE HEBO-
OpY’XE€HHBIM IJIa30M.

B 1970-e rogsr Pona MakKu (Rona MacKie) crama
OIHVUM 13 TEPBBIX KIVMHWUINMCTOB, IPU3HABIINX Ipe-
MIMYILeCTBA MCII0/Ib30BAHMA NEePMATOCKONNY B IIpefio-
[ePAI[MOHHOI OIleHKe COMHUTEbHBIX MUTMEHTHPO-
BaHHBIX HOBooOOpasoBauuit koxu (ITHK) (MacKie,
1971, 1972). B panbHelinieM MHOTME Bpadu U y4eHble
BO BCEM MMpe aKTUBHO M3y4a/ly BO3MOXKHOCTY K-
HUYECKOTO MIPYMEHEHNsI 9TOTO METOa, M HaMOOIbIINIT
mporpecc ObUI HOCTUTHYT B OO/IacTM OIpeneeHus
[epMaTOCKOIIMYECKNX MOJie/iell CTPOEHMS U CTPYKTYP
[IUTMEHTUPOBAHHBIX ¥ OECIUIMEHTHBIX HOBOOOpa-
30BaHMII KOXXU. B HacTosAlee BpeMs HeT COMHEHUA

! TIpumeyaHMe pefakTopa: TEPMIUH «IE€PMOCKOIVS» TTOTYYI/T
IIMPOKOE PACIPOCTPAaHEHNe 3a PyOeXOM, XOTA OGOBIIMHCTBO
BEIyIVX CIICLYa/IICTOB NPU3HAIOT €r0 HeTOYHOCTD («fIepMo-
ckomusA» OYKBaJbHO O3HA4YaeT «OCMOTP J€PMbI») M IIPEJIIO-
4UTAIOT UCTIONb30BAHME TePMUHA «IePMAaTOCKONUA» (O3HAYAET
«OCMOTP KOXI»).

B TOM, 4TO ,[[epMaTOCKOHI/IH C]Iy)KI/IT IJEeHHbIM KJ/IMTHU-
YECKMM METOIOM, ITO3BOJIAIINM HpOBeCTI/I HEMHBaA-
3MBHOE MCCENOBaHMe i ViVO I YCTAaHOBUTD NMAarHO3
HOBOOOPa30BaHMIT KOXI.

2.2. MMPNHUATbI
AEPMATOCKOINMUA

C NMPUMEHEHVNEM
HEMOJNIAPU3OBAHHOI'O CBETA

JepMaTocKomMs MO3BOMACT HOMYYUTh MHPOPMALNIO,
TOIONHAIOIIYI0O Pe3y/IbTaTbl 0CMOTPa HOBOOOpa3oBa-
HIJI KOXM C IIOMOINBIO IIPOCTON YBEeINYMBAOLIEN
nymsl. st HOHMMAaHMS TOTO, KakuM 0o0pasoM [ep-
MaTOCKOIIMsI II03BOJISIET IOAYYUTb 3Ty MHOpMa-
LMI0, HEeOOXOAVMO 3HAaThb ONTHUYECKMEe IPUHIINUIIDI
IepMaTOCKONNY, @ VIMEHHO — MeXaHWU3MbI B3ayMO-
meiicTBuUs cBeTa ¢ Koxkeil. ITockonmbKy koadduim-
eHT IIPeJIOMJIEHNUSA POTOBOTO C/IOSl KOXKM OOJIblile, YeM
y BO3AyXa, 00/bluas 4acTb HaJalollero CBeTa OTpa-
)KaeTcs oT moBepxHOoCcTH Koxku (puc. 2.1) (Anderson
u Parrish, 1981; Pan et al, 2008); ato puddysnoe
obpaTHOe pacceuBaHMe CBeTa IOITIONIAET CETYaTKa.
Takum 06pas3oMm, 3aTpygHseTCs BU3yanmM3alms HOTO-
Ka CBeTa, OTPAXKAIOLIETOCs OT 6osee IMTyOOKUX CIOEB
koxu. CrefoBaTeNbHO, IPU OCMOTPE HEBOOPY)KEH-
HBIM IJIa30M MOXXHO OIIpefeNUTb MOP(OIorndecKue
XapaKTEPUCTUKN TTOBEPXHOCTHOTO CIOsi KOXU (poro-
BOTO CJIOS1) ¥ JIMIIb B HE3HAYMTETIbHOI CTEIeHU Olle-
HUTb LBET ¥ CTPYKTYPy M3MEHEHMIl KOXM, JIOKa-
JIM30BAaHHBIX B 0Oo0jee DIYOOKUX CIOSX SIUACPMUCA
U JIepMBIL.

B mepBoM KapMaHHOM [€pPMaTOCKOIIE, BBEIEHHOM
B KJIMHUYECKYIO IIPAKTUKY, JI/Isl OCBEIeHNsT KOXKI ObIT
UICIIONIb30BaH VICTOYHMK HeIIO/LAPM30BAaHHOTO CBeTa.
B Hacrosiiee BpeMsi B OONBIIMHCTBE HEO/MSPU30BaH-
HBIX JI€PMAaTOCKOIIOB IIPYMEHSIOT CBETOM3JTyYalolye
IMOLBI, KOTOpble 00eCIIeYBaIOT OCBelljeHIe, U TaKue
IePMaTOCOKOIIbI OCHAII[EHbI JIMH3AMI C YBeNNIeHeM
B 10 pa3 (puc. 2.2). VsydyeHue HOBOOOpa3oBaHUIL
KOXI C TOMOIIbI0 [E€PMATOCKONNN C HpPUMEHEHU-
eM HeINoJsIPM30BAHHOIO CBeTa (HEHOIsIpU30BaHHOIN
mepmatockoruy, HII) TpebyeT HpsSMOro KOHTaKTa
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CTEKJIa JIepMaTOCKOIIa C KOXKeil, He0OX0IMMOe yCIoBue
IpM 9TOM — HajInM4yie MeXJy HMMU MMMepCUOHHOM
KUJKOCTY (MHJIEKC IpeIOM/IeHNsA KOTOPONl B Mjease
COBIIAfIaeT C MH/IEKCOM IpenoMIeH st Koxu) (puc. 2.3).
ITpu Takoil ycraHOBKe Ipubopa Ko)ka I'PDaHMYUT He
C BO3[IyXOM, a C IMMEPCUOHHO >KU/IKOCTBIO.

ITockonbKy WHJEKCHI IIpeoMjIeHMs Hambo-
Jlee TOYHO COOTBETCTBYIOT Ha TpaHMIle pasfena
KOXKa > J>KMAKOCTb > CTEKJIO, YMEHbIIAeTCs U OTpa-
JKeHUe CBeTa, YTO HUBENMPYeT ONMKU, B pe3yibraTe
Yero POTOBOI C/IOV CTAHOBUTCs 6o0ee MPO3pavyHbIM.
Taxasa onTuyeckass KOHCTPYKIMsA HO3BONAET UCCIENO-
BaTeJII0 YBUZIETH ITTyOKeslexallye CTPYKTYphbl B KOXe
(puc. 2.4). CTaHOBUTCSI MIOHATHBIM, UTO IPU UCIIOJb-
sopanyuy HIIJl 4pe3Bbl4aiiHO Ba’KHO YCTPaHUTb TakK
HasbpIBaeMble BO3JYIIHble KapMaHbI (T.e. My3BIPbKU
BO3lyXa), IPUCYTCTBYIOIIME MeX/y CTeK/IAHHOM IIa-
CTUHOJ JepMaTOCKOIIa, YXUAKOCTbIO U Koxkeil. Takue
BO3JlylLIIHbIe KapMaHBI CO3Jal0T 30HY KOHTAKTa KOXU
C BO3JIyXOM, KOTOpas JieJlaeT HEeBO3MO)XHOI BU3yalu-
3allMI0 JMCCTIEIOBATeIeM CTPYKTYP, PacIlONO>KEeHHBIX
HIDKE POTOBOTO CJIOS.

ITpn pepmMarockommy MOTYT OBITH MCIIOIb30Ba-
HBl pasjM4YHble MMMEPCUOHHBbIE XXUJKOCTM, B TOM
YlC/le BOJja, MMHEpPAJbHOE MAacjIo, CIMPT WIN Telb
[Hanpumep, ynbprpasBykoBoit (Y3) win aHTHO6aKTepuU-
aZIbHBINA Tenb). B uccnemoBanuy Gewirtzman u coasT.
(2003) ycranoBmmu, 4to 70% CIMPT CAY>KUT Hau-
Jy4diiell MMMEPCUOHHONM >KUAKOCTBIO, TaK KaK IIpK
ero IpuMeHeHMU (POPMUPYETCH MEHbIe ITy3bIPbKOB
BO3/lyXa M IIOJIy4aroTcs Oojiee YeTKye M300parKeHus.
JlononHuTeIbHOE MPEUMYIECTBO CIIMPTAa — €ro CIIO-
COOHOCTh YMeHbIIATh OaKTepUaNbHYH KOHTaMMHA-

McTouHnk ceeTa

vAg
< >
D

— [MpoHuKatoLmi
cBeT

— = [10BEPXHOCTHbIN
cBeT
[MoBepXHOCTHbIE
6nrKn

nuio, Omarojaps 4eMy cIMpT 0Oojiee TUTMEHWYEH IO
CpaBHEHMIO C APYrMMM TUIaMy >kupkocteit (Stauffer
et al., 2001). Ognako mpy 0OCIENOBAHNUN HOITEBOTO
ammapara OO/bluye IPeUMYIIecTBa 110 CpPaBHEHMUIO
CO CHMPTOM MMeWT Y3- mmm aHTHOaKTepyUaabHbIN
renp (Ronger et al., 2002; Kelly u Purcell, 2006), Tax
KaK BS3KOCTb Te/ii NpefOTBpAlllaeT ero CTeKaHue I0
BBIITYKJION OBEPXHOCTH HOITA. YacTo B rejie NpUCYT-
CTBYIOT BO3JYIIHbIE IIy3bIPbKY, KOTOPbIe B HEM Haxo-
HATCSA Kak Obl B JIOBYIIKE M MOTYT IPEISATCTBOBATbH
MOTYy4YEeHUI0 YeTKUX M300pa>keHNiT HOBOOOpa3oBaHUIl
KOXU. I/ yMeHbLIEHUs COJep>KaHUA BO3JYIIHBIX
ITy3bIpbKOB (JIAKOHBI C TeJieM pPeKOMEH[IOBAaHO Xpa-
HUTb BHM3 KpBIIIKOM, a TakXe u30erartb BCTPAXU-
BaHUA (PIaKOHA; KpOMe TOTO, C/IefyeT BBbIZAaB/INMBATh
He0O/IbIIIOe KOMNYECTBO Tefls Hepel MCIONb30BaHeM
IIsL yRATIeHNs OCTAaTKOB BBICOXILIETO TeJIsl.

2.3. MPUHLUMANDI
OEPMATOCKOINMA

C MPUMEHEHVEM
NONAPU3OBAHHOIO CBETA

JepMaTockonus ¢ HpUMeHEHUeM IIOIAPU30BaAHHO-
ro csera (momspusoBaHHas pepmartockomms — I[1]T)
OblTa BHepeHa B KIMHWYECKYI0 HMPakTuKy B 2000 .
(puc. 2.5). B ocHOBe pabOThI PYy4YHBIX IepPMAaTOCKOIIOB
JeXKAT ONTMYEeCKMe MPUHIMUIBL, KOTOpble OTINYA0T-
cs1 or mpumensiembix npu HIIJl m 6putm ommcaHsi
ppimte. B I1]] fnA mocTioKeHMst Kpocc-TOMApU3anun

AHanmsaTop ceeTa (rnas unu oTo-4umn)

Snuaepmmc

Puc. 2.1. CxemaTtnyeckoe nsobpakeHne onTMYecKMX CBOMNCTB CBeTa 6e3 1crnonb3oBaHua gepmatockonun. CTpenkamm ykasaHo
HanpaBreHne ABMXKEHVS CBETA Yepe3 KOXy. YacTb cBeTa NnornoLaeTcs NoOBEPXHOCTHLIMU CIOAMY 3NMAEPMICa (TOHKas KpacHas
NIMHUA) N NN HE3HAYNTENBHO PAaCCEMBAETCA, @ YaCTb CBETA NMPOHMKAET B 6osee ryboKmne IO KOXM 1 pacCernBaeTcs CubHee
(ToHKas yepHasa nuHUA). OgHako 64MbLIy0 YacTb CBETA OTPaXaeT POrOBON CNION KOXK (TONCTaA CUHAA IMHUA); 3TV OTpakaemble
OT NMOBEPXHOCTM KOXM lyumn CBETA BOCTMPUHUMAET CETUaTKa, UTO NPENATCTBYET BU3yanr3aunm CBETOBbIX Jlyyel, oTpaXkaeMblX OT
6onee rnyboKmnx cnoes Koxu (KpacHas 1 yepHasa nnHUK). Takum 06pa3om, 0CMOTP KOXKU C yBeIMunTenbHOM Nynoi nnm 6e3 Hee (HO
6e3 fepmMaToCKomna) No3BOMAET U3YUUTb NINLLIb MOBEPXHOCTHbIE C/IOV KOXW, OT KOTOPbIX OTPa)KaeTcsA CBET, a 60MbLUMHCTBO Fy60KO
PacnoNoXeHHbIX CTPYKTYP OCTAOTCA HeOCTYMHbIMM AiA 0630pa
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Puc. 2.2. Hanbonee yacto npumMmeHAemMble HeENONApPwW3OoBaH- Puc. 2.3. Bpaq M3yyaeT KOXY NnauneHTa ¢ MOMOLLbIO KOHTaKT-
Hbl€é KOHTaKTHble€ AepMaTOCKOnMbl. Cnesa Hanpaso: EpiSCOpe HOro HEMONAPU30BAHHOIO AepMaToCcKona

(Welch Allyn; www.welchallyn.com); DermLite Fluid (3GEN,

LLC; www.dermlite.com); Delta 20 (Heine; www.heine.com);

DermoGenius (Biocam; www.dermogenius.com)

VICTONHWK CBETA AHanusaTtop ceeTa (rnas unm goTo-4m)

O6s3aTensHO
Hann4ne
CTEKIAHHON
nnacTuHbl

N XXNOKOM cpefpl

Onugepmunc

— [poHuKaroLwmn
ny4 ceeta

— - [NoBEPXHOCTHbIN
cBeT
[MoBepXHOCTHbIe
61MKK

Puc. 2.4. CxemaTnyeckoe M306paxkeHne ONTUYECKUX CBOWCTB CBETa NPWU MPOBEAEHWU KOHTAKTHOW AepMaTocKonuu C npu-
MeHEeHMEM HEMONAPU30BaHHOTO CBETa U VIMMEPCMOHHOM XupkocTn. CTpenkamy ykKasaHO HarpasfieHUe pacnpoCTpaHeHus
cBeTa. bonblwan uyacTb cBeTa abcopbMpyeTcs 1 OTpakaeTcss OT MOBEPXHOCTHbIX CHOEB 3MUAEPMUCA MOCAE MUHUMANbHOTO
paccenBaHuA (TonCTas KpacHas NMHWA). YacTb CBETa OTpa)kaeTcs OT POroBOro CoA (TOHKas rony6as NvMHWA), OfHAKo OTpa-
Kaemblii OT POroBOro CNOA CBET HeAOCTaTOYEH ANA CO3[aHUA MOMEX MpyW BM3yanusauun ryboKo pacrofioXeHHbIX CTPYK-
Typ C NomoLblo fepMaTockonuu. YacTb cBeTa MPOHMKaeT 6Gonee rny6oKo, MOMOWAETCA M OTPaKaeTcsA MoCse paccerBaHus
(ToHKan yepHas nuHWA). OfHAKO CBET, OTPAaXeHHbI OT Gonee MMy6GOKO NeXalWux CTPYKTYp, COCTaBfseT fuvlb Hebonbluyio
yacTb ¢pakuum cBeTa, ONPEAENAemMoro npu MPOBEAEHUN [EePMaTOCKOMNUK C MPUMEHEHUEM HEMONAPU30BAHHOIO CBETa,
a 66nbllan YacTb CBETA, AOCTUTAOLIErO CETYATKM, OTPaXKeHa OT 6omnee NMOBEPXHOCTHBIX CTPYKTYP 1 NOABEPXKEHA MUHUMANbHOMY
paccenBaHmio (ToncTas KpacHas IMHYSA)

| Hepma

Puic. 2.5. B HacToswee BpemMs AOCTyNeH pAj AepMaTOCKOMNOB
C UCMOJIb30BaHNEM NONIAPM30BaHHOTO pexrma. lepmatockon,
npeAcTaBfieHHbIN Ha ¢oTo cneBa, — DermScope (Canfield
Scientific, Inc., Fairfi eld, NJ, USA). 3ToT gepmaTtockon paspa-
60TaH AnA npumMeHeHua ¢ iPhone 1 MoXeT GyHKLMOHMPOBaTb
B Buaeopexume. [lononHuTenbHoe NperMyLLecTBO JaHHOIo
JepMaToCcKona — BO3MOXHOCTb MEPEKSIOUEHNA PEXMMOB
HNA v MA. Opyrve npefcTaBaeHHble 4epMaToCcKomnbl — npu-
60pbl Mmapku DermlLites (3GEN, LLC, Dana Point, CA, USA).
B pepmatockonax DermLite Hybrid M n DL3 Bo3MoxHO nepe-
knoyeHne pexumos M n HMA. AHanornyHo gepmartockony,
npoviszBogMmomMy komnaHuein Canfield, nepmatockon 3GEN
TaKXKe MOXXHO NpuMeHsATb BMecTe ¢ iPhone (mpeactaBneH Ha
¢$oTo BHM3Y B LeHTpe) (M — AepmaTocKonua ¢ NpYMeHeHnem
nonapusoBaHHoro ceeta; HIN[ — gepmaTtockonua c npumeHe-
HUEeM HenonApPr130BaHHOIO CBeTa)
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ATNTAC JEPMATOCKOMN

UCIONb3YIOT IBa IOJApU3aTOpa. B 3TuMX yCmoBUMAX
HOAPU3ATOP IO3BOJIAET JE€PMATOCKOINY 3aXBAaTUTh
obpaTHOe pacceMBaHNe CBeTa HPEUMYIIECTBEHHO OT
IIyOOKMX C/I0eB KOXKM (HAaHHBII MeXaHu3M oToOpa-

lepMaTOCKOIIMYeCKIe CTPYKTYpPbl He OyIyT 3aMeTHBI,
VI MCCTIeflOBATe/b YBUANT INIIb KIMHIYIECKyIo (Hemep-
MaTOCKOIIMYEeCKY0) KapTIHY HOBOOOPa3OBaHMIT KOXKI
B YBeJIMYEHHOM Maclurabe.

JKeH Ha puc. 2.6). OCHOBHbIE IIPENMYILeCTBA CUCTEMbI
KpPOCC-TIONAPU3ALUM — OTCYTCTBYE HEOOXOIMMOCTU
IIPMMEHEHNs MMMEPCUOHHOM >XUIKOCTM U HPSAMOTO
KOHTaKTa ¢ Koxeil (puc. 2.7). DT HOBOBBeLEHUs
IIO3BOJIAIOT IPOBOJAUTD CKAHMPOBAHIE OYaroB IIOpaXke-
HUI C OTHOCUTENIBHO OOJIBIIOI CKOPOCThI0. HecMoTpst
Ha To 4to 1pu I1]] He TpeOyIOTCA HeroCpeCTBEHHDII
KOHTAKT C KOXKell U IIpYMeHeHIe MIMMEPCUOHHO >XUJI-
KOCTM, B HEKOTOPBIX HepMaTOCKOIaX II0/Ib30BaTelb
yMeeT BO3MOXKHOCTb BBIOOpa MEX[Y peXXMMaMy KOH-
taktHOI [1]] n 6eckontaktroit I1JI. B cBoio ouepenp
6eckonTakTHasa IIJI MoKeT OBITh MCIIONb30BaHAa KakK
C HaHeceHMeM, Tak U 0e3 HaHeCeHMsA >KUAKOCTU Ha
KoXy. Kpome Toro, B Hacrosilee BpeMs [JOCTYIIHBI
NEpPMaTOCKONIBI, B KOTOPBIX IIOJb30BaTEIb MOJXKET
nepexodath pexxumsl 111 u HILJ. IIpn nepeximiove-
uuu pexxumos I1]] u HITJI atu «rubpupHbie» gepmMaro-
CKOIIBI OJDKHBI 00513aT€/IbHO HAXONUTHCA B KOHTAKTe
C MMMEepPCUOHHON >XupKocTeio. Ilpu HecobOmoneHUn
9TOTO yC/IOBUA JMCCIElOBaTe/Nb YBUAUT JepMaTOCKOIIN-
YecKye CTPYKTYPbl TONbKO B PeXUMe IOIAPU30BaH-
HOTO CBETa, a B PEXMMe HEIONAPU30BAaHHOIO CBETa

2.4. CPABHEHUE
NoNAPU3OBAHHOIO

N HEMNOJIAPU3OBAHHOIO
PEXXUMOB JEPMATOCKOMNMUA

BonpIIMHCTBO MUTMEHTHUPOBAHHBIX U G€CIINTMEHTHBIX
HOBOOOpa30BaHUII KOXXU BBIIJLIAAT cxoxke mpu I1]]
n HIIJI. Tem He MeHee eCTb HEKOTOpbIe Ba>KHbIE OT/IN-
4K y 3TUX ABYX TUIIOB jepMaTockomuu (tabm. 2.1)
(Agero et al., 2006; Benvenuto-Andrade et al., 2007;
Wang et al., 2008).

B o6wem, 6emo-ronyboit nset (puc. 2.8), BO3HMKA-
IOLIMIT IIPY OPTOKepaTo3e WIM Perpeccum, ¥ MWINYM-
nopio6HbIe KUCTHL (puc. 2.9) my4ute BupHbl npu HIII.

Opnako KpoBeHOCHBIe cocyzpl (puc. 2.10), rume-
peMus, BO3HUKAIOIIAsA BCJIEACTBME YBEIMYEHUSA Kpo-
BeHanonHenust (puc. 2.11), u Genbie Gmectsuue 06ma-
ctu (T.e. 30HBI PyOLIOBOI TKaHM WM CTPYKTYPHI IIO

VICTO4HMK CBETA AHarnusarop cBeTa (rna3 unu oTo-4un)

A ]

V=Y — 5 HeTekTop

<]©‘> C KpOCC-MONSPU3YIOLLUM

e VQ : hUNLTPOM
Tpebyetcsa : CreknaHHas
nonsipusarop . I nnacTuHa v Xunakas
ncrnycKkaemoro = i cpefa ucnosb3ytTcs
ceeTta | \\ k I | Mo XenaHuio

Onupepmnc

— [poHuKaroLmin
cBeT

— = [1oBEPXHOCTHbIN
cBeT
[MoBepxHOCTHbIE
61MKM

Puic. 2.6. CxemaTtnyeckoe n3obpaxkeHne oNTUYecKnx CBOMCTB CBETa NPU epMaTOCKONUN B pexxrme nonspusauun. CBeT, ncnycka-
eMbll 4epPMaTOCKOMNOM (MCTOYHMKOM CBETA), MPOXOAUT Yepes NonAapu3aTop, YTo NPMBOAUT K GOPMUPOBAHNMIO NMOAAPU30BAHHO-
ro (ogHoHanpaBneHHoro) ceeta. CBET, KOTOPbIV OTPaXkaeTcA U BOCMPUHMMAETCA Ma3oM (AeTeKTOpOoM), BHauasne AomKeH NponTu
yepes Kpocc-nonsapusyowmii GunbTp, HanpasBaeHne KOTOPOro NepneHAnKYNApPHO (OPTOrOHaNbHO) MO OTHOLIEHMIO K UCTOUYHUKY
nonapusauun. Takum o6pa3om, NONSAPU30BAHHDBIN CBET HE MOXET NMPOXOAUTb Yepes KpoCC-nonAapusyoLwmnin GunbTp, eciiv oH He
V3MEHUN HanpaBneHne CBOMX CBETOBbIX JSIyyel Ha 90°, UTO BO3MOXKHO TOJIbKO NPY JOCTaTOYHOM paccerBaHNN UCXOLHOTO NOAApU-
30BaHHOrO CBETa, KOTOPOE U3MEHWT ero HanpasneHune (paHgomu3auma nonapusaumm). CBeT, oTpaxKaemblll OT POroBOro Cios, Co-
XPaHAET CBOIO NepBOHaYasbHY0 NoAApMU3aLuio, MO3TOMY OH He CoCco6eH NPONTY Yepes Kpocc-nonsapusyowmin bunstp (ronybas
nunHnsa). CeeT, abcopbMpoBaHHbIi MOBEPXHOCTHBIMI CIOAMM SNMAEPMUCA, HO HE NMOABEPTLLNINCA JOCTaTOYHOMY paccerBaHUIO B
pe3ynbTaTe paHaoMK3aUuy NOoNAPMU3aLnn, TakKe BIIOKMPYETCs KPOCC-Nonsapusyom GunbTpom (KpacHas nuHuA). TonbKo CBeT,
KOTOpPbIV NpOoHKKaeT 6onee rnyboKo U/vnyv MHOrOKPaTHO MOJBEPraeTcs paccerBaHuIo, B pe3ysbTaTe JOCTUTHET paHAoMU3auum
nonapusauun. NMocne oTpaxeHWs STOT CBET NPOXOAUT Yepes KPOoCC-NonapusyoLwmnin GunbTp, YTo MO3BONAET NCCNIeA0BATENIO BU3Y-
ann3npoBaTb AepMaTOCKOMNMYecKre CTPYKTYpbl. B To Bpems Kak npu M He TpebytoTcs NpsAMOI KOHTaKT 1 MPUMeHeHVe UMMepCn-
OHHOW XMAKOCTUN, B HEKOTOPbIX YCTPONCTBAX NPeayCcMOTpeHa BO3MOXKHOCTb NpoBeaeHna KoHTakTHom M1 (M4 — gepmaTtockonua
C NpUMeHeHneM NoNAPU30BaHHOIO CBETA)
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Ta6nuua 2.1. OTHOCHTENIbHbIE PA3NUNA MEXAY
[lepMaTocKonvel C NpUMeHeHNeM NosAPN30BaHHOIO
1 HEMONAPW30BaHHOIO CBETa

LiBeTa Henonsapuso- Monapuso-
N CTPYKTYpPbI BaHHaA gep- | BaHHasA Aep-
maTocKonus maTtocKonus
MenaHnH i A
KpacHbli1/po308biii + +++
Beno-rony6oii Bcneactane
+++ +
opToKepaTto3a
Beno-rony6oii Bcneactane
4 ++
perpecca
e S
¥ LA A
P Lk i C/MMNTOM «MOJIOTOrO
+++ ++
Puic. 2.7. Bpau n3yyaet HoBOOOPa3oBaHMA KOXM C MOMOLLbIO nepua»
6eCKOHTAKTHOrO ePMAaTOCKONa B peXrMe nonspusaumm CTpyKTypbl, nogo6Hble
Xpusanugam, unu benbie +/- et
py6ub
Cocynpi + 4+
Munuymnogo6Hbie KACTbI +++ +/—

a

6

Puic. 2.8. M306pakeHne menaHoMbl TonwwmnHol 0,9 MM, nonyuyeHHoe npuv nposegeHun HM (a) n N4 (6). O6patnte BHYMaHUe Ha
TO, uTO 6eno-ronybas Byanb B LleHTpe HOBOOOpa3oBaHuA 6onee 3ameTHa npu HIMJ n TpyaHee onpegensetca npu MNA. OgHako
NUHeHble 6enble 6necTsLme NoNoChl, N3BECTHbIE KaK CTPYKTYPbI, NOJ0OHbIE XpU3anugam, MOXXHO yBuaeTb Tonbko npu M. beno-
rony6an Byasnb 0OycnioBfieHa OPTOKepPaTO30M, KOTOPbLIN fyudlle naeHTUGULMPOBaTh C NOMOLLbIO YCTPOWCTB, BM3Yanu3npyoLmnx
npenmyLLeCcTBeHHO NOBEPXHOCTHble csion Koxu (HM[). B To e Bpema CTPyKTypbl MO TUMY XpU3anug NoABNAITCA, Kak CUMTaLoT,
BCNeACTBME N3MEHEHMA KONareHa CTPOMbl 1 OMNPeAeNATCA TONbKO C MOMOLLbIO YCTPONCTB, MPENMYLLECTBEHHO BM3Yyanv3nupyo-

wux rny6okme cnowv koxu (M)

iy xpusaimp) (cM. puc. 2.8) nydlle OIpefensioT
npu IT]1.

[ToMuMO XapaKTepUCTUK, OTMEYEHHBIX BbIIle,
CYLIeCTBYIOT Takoke HeOO/IbllMe pasniuums B LiBeTe
vexay 1111 u HIIJ. B ornuune ot HIIJI npu mcnons-
3oBauyu 1]l Me/TaHMHOBBI IUTMEHT BUJEH B Pa3HbIX
OTTEHKaX KOPUYHEBOTO M CUHEro 1BeToB (puc. 2.12).

BoNpIIMHCTBO M3 IEepPeYMC/IEHHBIX pasIuydmit
vexxay IIJT m HIIJI cBA3aHbI B OCHOBHOM CO CBOIJi-
CTBaMM IOJIIPM3OBAHHOTO M HENOJISAPU30BAHHOIO
CBeTa, OJJHAKO CYILIECTBYIOT HEKOTOpble Apyrue pas-
nyanst, 06yC/IOB/IEHHbIE TaB/IeHVIEM, BO3[EICTBYIOLIM
(Ipu KOHTaKTHOI [1epMAaTOCKOINM) VI He BO3Jeil-
CTBYIOIUM (IIpy OECKOHTaKTHOI AEePMAaTOCKONNM) Ha

MIOBEPXHOCTb KOXU (cM. puc. 2.10-2.12). Kak otmeue-
HO panee, py HIIJ] HeOOXOAMMBI KOHTAKT C KOXKENL
U HajM4aue MIMMepPCUOHHOM XXUAKOCTH. [laB/ieHne, oka-
3bIBaeMoe Ha KoxXxy gmepmarockorom (HIII), moxer
IPUBOAUTD K KOMITPECCUM METKMX KPOBEHOCHBIX COCY-
IOB B HOBOOODPA30BaHMM, YTO 3aTPYHHAET UX BMU3Yya-
musanyio (cMm. puc. 2.10). Ha mpaktmke mas «obec-
IIBEYVMBAHNA» COCYHOB B HOBOOOpPa30BAaHUU KOXMU
DOCTaTOYHO HaBieHms 18 mm pr.cT. (cMm. puc. 2.11).
IMockonpky mpu I1]] He TpebyeTcs HpAMOI KOHTAKT
c xoxeit, mpu IIJI ny4mie MEeHTUPUUMPYIOT Kpo-
BEHOCHbBIE COCYAbI U pO30BbIN IBeT. Kpome Toro,
MOAPU30BAHHBIN CBET HNO/DKEH NPOHMKHYTb B KOXY
Ha paccrognue ot 0,06 go 0,1 MM, U TOT#A JOCTATOY-



a 6

Puic. 2.9. V306parkeHus, nonyyeHHble ¢ nomolbto HIMA (a) u M4 (6). 9To cebopeliHblin KepaTos. B cBs3u € Tem, UTo MUIMYMNoao6-
Hble KUCTbI He Bu3yanusupytoT npu M/, 3To HOBOO6Pa3oBaHMe MOXET ObITb OLIMOGOYHO NPUHATO 3a MenlaHomy. OfHako HIMZ no-
3BOJIAET NIErKO NAEHTUGULMPOBATD MUAMYMNOLO6HbIE KUCTbI 1 MOCTaBUTb MPaBUIbHbIN AMarHO3

a 6

Puc. 2.10. /1306paxeHus, nonydyeHHble ¢ nomouwbto HM (a) u M (6). 9To 6a3anbHO-KAETOUHbIN pak. ObpaTuTe BHUMaHME Ha To,
YTO APeBOBMAHbIE COCYAbI NyyLle B13yanusnposaHbl npu M4, yem npu HMJ. 3To YacTMUYHO CBA3aHO C KOMMpPeCcHen KPOBEHOCHbIX
cocyfoB npuv uccnenosaHmn ¢ npumeHeHvem HIMJ, a Takxe obycnosneHo 6onbluein cnocobHocTbio M K Br3yanmsauun 6onee
rny60OKO PaCcnoONOXKeHHbIX CTPYKTYP

a 6

Puc. 2.11. N306paxeHns, nonyyeHHble ¢ nomolybto HMA (a) n M (6). 3To menaHoma TonwmHol 0,3 mm. Obpatute BHYUMaHUe Ha
TO, YTO 3pUTeMa nyuywe BuaHa npu M, yem npu HMA. 3T0 YacTMUYHO CBA3AHO C KOMMpPeccmen KPoBeHOCHbIX cocyos npu HIA,
a Takxke 06ycnoBneHo 6onee BbICOKOW cnocobHOCTbI0 M]] BU3yanu3npoBaTb KPOBEHOCHbIE COCYAbI U KPacHbIN LiBET






