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CIIMCOK COKPAIIEHUI

BBHHB — BHCOYHBII-BEpXHUI-HOCOBON -HKHAM-BUCOYHBIN
I'OH — rimaykomMHas onTH4ecKas HepomnaTHs

JI3H — nuck 3puTenbHOro HEpBa

NHB — uHauKaTOp HEPBHBIX BOJIOKOH

OKT — onTuyeckas korepeHTHasi ToMorpadust

CJIIT — cxanupyromias ga3epHasi HOJIAPUMETPHS

CHBC — cnoli HepBHBIX BOJIOKOH CETYATKH

MOTHUBAIIMOHHASA XAPAKTEPUCTUKA TEMbI

Tembl 3ausTHii: «MeTtoabl o0cnenoBaHusl opraHa 3peHus», «lmaykombiy,
«/3MeHeHus opraia 3peHus pu o0LuX 3a00JE€BaHUAX OPraHU3Ma.

Oo01ee Bpems 3ausaTuid: 15 y.

OnTuueckas korepeHTHas Tomorpadus (OKT) npoussena peBONIOLUIO KakK
B KJIIMHUYECKON O(TaIbMONIOTUY, TaK U B IPOBEICHUN (yHAAMEHTAIbHBIX UCCIIE-
JIOBAaHUM TIPU MATOJOTUMU CETYATKU M COCYyAUCTON 00070uku. OHAKO TaKOW MH-
CTPYMEHTAJIbHBIM METOJ, Kak CcKaHupyromas jazepHas noispumetpus (CJIIII),
OCTaeTCsl OJHUM M3 BOCTPEOOBAHHBIX METOJIOB AMATHOCTUKH PA3IUYHBIX BUJIOB
ONTHKOHEWponaTui, U ero ucnojp3oBanue coBMecTHO ¢ OKT mo3BosiseTr moBsI-
CUTh 3()(PEKTUBHOCTD BBISIBJICHMSI IATOJIOTUM CETYATKU U 3pUTEIILHOTO HEPBA.

Henb 3aHATHA: ONpenennTh AuarHoctudyeckne Bo3moxkHocTu CJIIIT mpum
Pa3IMYHBIX BUJAX ONTUKOHEUPONATUH.

3anaum 3anusaTuda. B pe3ynbprare 3aHATUIN CTYIEHTHI JOJKHBIL:

1) 3HaTh MPUHIHUI IEHCTBHUS M PA3JIMYHs WHCTPYMEHTAJIBHBIX CHCTEM, W3-
MEPSAIOIIUX TOJIIUHY CJIOS HEPBHBIX BOJIOKOH CETYATKH;

2) M3y4UTh OCOOCHHOCTH ONTHKOHEHPONATHUU TMPH TIAYKOME, PACCETHHOM
CKJIEpO3€, UIIEMUYECKOM COCYAMCTOM IMOPaXEHUU 3PUTEIBHOIO HEPBA U HEBPU-
Tax 3pUTEIBHOTO HEPBA;

3) 03HAKOMUTHCSI C COBPEMEHHBIMH MPUHIIMIIAMU JTUATHOCTUKH MATOJIOTHH
CETYATKH, IPEUMYILECTBAMH U HETOCTATKAMH PA3JIMYHBIX METOOB.

TpeOoBaHusA K MCXOJHOMY YPOBHIO 3HAHMU. /{11 MOJHOTO OCBOEHUS Te-
MBI CTYAEHTY CIEAYET MOBTOPUTH U3 KYPCOB:

1) aHaTOMHMM: CTPOEHHME CETYATKU W 3PUTEIBHOIO HEPBA, CTPOCHHUE 3pH-
TEJIBHOIO aHAJIN3aTOpa;

2) ¢usuonornu: (yHKUMU 3PUTEIBHOTO aHAJIM3AaTOpa, aKcoIula3MaTHue-
CKHI TOK B aKCOHAX 3pUTEIBHOIO HEPBA;

3) MaToJIOTMYECKON aHATOMHUU: aroNTo3, HIIEMHYECKOES MOBPEKICHHUE
HEPBHOM TKaHU, BOCHAIIUTENILHOE TOBPEKICHUE HEPBHOU TKaHMU;

4) HeBpoJsioruu: 1epedpaabHble PaCCTPOMCTBA, MPUBOIAIINE K MOPAKEHUIO
OpraHa 3peHHs, TOPAKEHUE 3pUTEIHHOTO AaHAIM3aTOPa IPU PACCETHHOM CKIIEPO3E.



KoHTposibHBIE BONPOCHI U3 CMEKHBIX TMCHUIINH:

1.Yrto Takoe nBoitHoe myuernpenomieHue? Kakue cTpyKTypsl riaza obia-
JTAIOT STUM CBOHCTBOM?

2.4Y10 Takoe mosisipu3oBaHHBIA Jyd? OT 4Yero 3aBUCUT 3a/IEpXKKa €ro Co-
CTaBJISIOIIUX?

3. Kakue nepumeTrpruueckre MoTepyu XapaKTEpPHBI TSl T1ayKOMBbI, pacCesH-
HOT'O CKJIEp03a, 3aCTOMHBIX JUCKOB 3PUTEIBHOTO HEPBA, MEPEAHEN MIIEMHUYECKOMN
ONTUYECKOU HEUPOMaThH, HEBPUTOB 3pUTEIHLHOTO HEpBa?

KoHTposbHBIE BONPOCHI 10 TeMe 3aHATHS

1. ITpunun pevicreus CJIII

2. [Tpunrun aeiicteus OKT.

3. Kakue xiroueBsie kommoneHThI otueta CJIIT B 3HAeTE?

4.B kakoil 30HE M3MEpPSETCA TOJIIMHA CIIOSI HEPBHBIX BOJIOKOH CETYATKHU
(CHBC) npu npoeaenun CJIIT?

5. B kakux 3onax CHBC Tomiie, a B KaKuX — TOHbBIIC?

6. Kakne m3MeHEeHHs B IEYaTHOM OTYETE XapaKTEPHBI JAJIS TJIAYKOMHOH OTI-
tuyeckon Heipornatuu ('OH)?

7. KakuM 11BeTOM B ME€YAaTHOM OTYETE IMOMEUYaI0TCsl Hau0oJiee BHIPAKEHHbIE
notepu CHBC?

8.Uro Takoe mnaukatop HepBHbIX BojokoH (MHB)? Kakoa ero muarso-
CTUYECKAasi 3HAUUMOCTh?

9. Kak pacmudpoBbiBaercs 1 uto o3HauyaeT rpadux BBHHB?

10. Kakum 00pa3oM MOXHO OMPEIETUTh PAHHIOK aKCOHAIBHYIO IMOTEPIO
MpU TATOJOTUM 3PUTEIHLHOIO HEpBA, U MPU KakoMm 3a00JeBaHUU OHA Haubosee
BbIpaXkeHa?

UHCTPYMEHTAJIBHBIE CUCTEMBI 1JIS1 JUATHOCTUKHU
OINITUKOHENPOIIATUMN

MomHbIi TEXHOJOTMYECKU MPOPBIB MOCAEAHUX IECATUIIECTHI oOecnedm
BO3MOYKHOCTh MHCTPYMEHTAJIBHBIX PEIICHU BaXKHBIX MPO0JIEM B O(PTaTIbMOIOTUH.
[TostBUNMCH AUMarHOCTUYECKUE amlmnapaThl, CHOCOOHBIE 00ECIEUUTh BU3YaIN3aLIHIO
CeTYaTKU U 3pUTEIbHOro HepBa. OCOOEHHO LIEHHOM SABIISETCS BO3MOKHOCTH KOM-
OWHAIIMY WHCTPYMEHTAJIBHBIX CUCTEM, pab0Ta KOTOPHIX OCHOBaHA Ha Pa3HBIX (u-
3UYECKUX MpHUHIHNaX. TexHuueckoe U mporpaMmMHoe oOecreueHrne 3TUX anmnapa-
TOB TOCTOSIHHO COBEPILEHCTBYETCS, YTO 3HAYUTENIHO MOBBIIIACT WH(OPMATHB-
HOCTb MCCJIEIOBAHUS CETYATKU U 3pUTEIBHOTO HEPBA.

W3 nocTynHbIX HA COBPEMEHHOM PBIHKE MPUOOPOB I IUArHOCTUKH MaToJIO-
I'MU CETYATKHU U 3PUTENIbHOTO HEPBAa MOXHO BBIJECIIUThH YEThIPE OCHOBHBIX THUIIA: OII-
TUYECKUN KOTEPEHTHBIN ToMOrpad, CKaHUPYIOIIUN JTa3epHbIN TOJSAPUMETP, MOCIE-
HSISl BEPCUSL KOTOPOT'O MCIOJIL3YET MEPEMEHHYIO KOMIIEHCAILIUIO TBOMHOTO JIydenpe-
JoMJieHUs1 miepeAaHero otpeska rmaszHoro sioyioka (GDx VCC), kondbokambHBIN
CKaHupyromui tazepubiii Tomorpad (HRT) 1 aHanmzarop peTUHAILHOM TOJIIUHBI.
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Mexanu3m OKT ocHoBaH Ha mpuHIUNax uHTEpdepomMeTpun MuxenbcoHa.
Yepes TKaHb CETYATKU MPOXOAUT HU3KOKOTE€PEHTHBIN IYyYOK CBETA, KOTOPBIA OT-
pa)kaercs OT €€ CIIOEB CO CTENEHBIO, MPONOPIMOHAIBHON TUIOTHOCTH U TOJIIVHE
M3y4aeMOro CJI0Sl, a TAK)KE €ro PacCTOSHUIO OT MCTOYHMKA cBeTa. OTpaKE€HHBII
JIy4 CPaBHUBAETCSA C KOHTPOJBHBIM JIy4YOM IMPU MOMOIIHA COOTBETCTBYIOIIETO MPO-
IrpaMMHOI0 OOECIIeYeHHs], a pe3yJbTaT aHaIN3a BHIBOJAUTCS HAa IKpaH B BHUJIE OII-
TUYECKOTO CPE3A CETUATKHU.

Mexanuzm CJIII, 3anoxxeHHbI B ocHOBE paboTel GDX, 3akitouaercst B TOM,
YTO HAIMPABJICHHBIN JIA3€POM HA CETUATKY IMOJSPU30BAHHBIN CBET, IPOXOS Yepe3
AKCOHBI €€ TaHIVIMOHAPHBIX KJIETOK, Pa3JIBauMBACTCA B JIBYX NEPIECHINKYJIIPHBIX
IUIOCKOCTSX U3-32 d(dexTa TopMoxkeHHs. 3aiepikKa Jiydeid OTHOCHUTEIBHO JPYT
npyra nponopuroHainbHa ToiaumHe CHBC, yepe3 KOTOpblil IpOXOIUT MOJIIPU30-
BAHHBIN CBET.

MexaHu3M Telenp0eprekoi peTHHAILHOM J1azepHoi Tomorpaduu (Heidel-
berg Retina Tomography — HRT) ocHOBaH Ha TeXHOJOTHMHM KOH(GOKAIBHOMW Jia-
3epHOU CKaHupyroued opTaaTbMOCKONNH, KOTOpas 0a3upyercss Ha ONTHYECKOM
IPUHLINIIE KOHPOKAIBHOCTU. B COOTBETCTBUM € 3TUM HPUHLUIIOM OTPAKEHHBIN
OT 3aJJaHHOW IUIOCKOCTH CBET IIPOXOIUT Yepe3 NMOMELICHHYIO Iepe] ACTEKTOPOM
nuadparMy M Y4YUTBIBAETCS ammapaTtoM, a CBET, OTPAKEHHBIM TIOCKOCTSIMU,
HaXOJSAIIMMUCS BIIEPEIN WIH 0337 33JaHHOM, — morjomaercs. M300paxkenus
B HRT nomnyuarot ObICTphIM CKaHUPOBAHUEM JIUOIHBIM JIA3€POM C JJIMHON BOJIHBI
670 M.

MexaHu3M JIEeUCTBHUS PETUHAIBHBIX aHAJIIM3aTOPOB OCHOBAH HA CKaHHPOBA-
HUAW TIOBEPXHOCTU CETYATKHU IPU ITOMOUIM TEJIN-HEOHOBOIO Jiazepa C JUIMHOU
BOJIHBI 543 HM c mocieayomuM (GOpMHUPOBAHMEM TONOrpaduyecKkoi KapThl ee
TONIIMHBL. [Ipy cTynmeHyaToM NpOXO0XKACHUY JIyda Jiazepa 4epe3 CETYATKy CIELH-
abHBIM 00Pa30oM pa3rpaHUYUBAIOTCA U (UKCUPYIOTCA OTPAKAIOLIUE MUKU MEXKIY
BUTPEOPETUHAIIBHON M XOPHUOPETHHAIBHOM IMOBEPXHOCTAMM, YTO U ONPENEIISIET
PETUHAIIBHYIO TOJIIUHY.

Hame yde6HO-MeTonmueckoe mnocodbme mnocesmieHo CJIIII, mompobHOMY
OIMCAHHUIO €€ CYTH U BO3MOYKHOCTEW, MPEUMYILECTBY IIOCIEAHEN BEPCUM CKAHU-
PYIOIIMX JIa3epHBIX MOJApUMETPoB (GDX), HCIOMB3yIOMUX METOAUKY WHIMBHILY-
AJIbHOM KOMIICHCALIMU JIBOMHOTO JIy4YElIPEIOMIIEHUS NIEPEAHErO OTPE3Ka II1a3HOrO0
s0J10Ka, IepCleKTuBax kKoMOuaupoBanHoro ucnonb3zoBanus CJIT u OKT mpu qu-
arHOCTUKE U MOHUTOPUHIE ONTUKOHEUPOIIATUN Pa3IMYHOIO I'eHEe3a.

JIMATHOCTUKA ONITUKOHEHPOIIATHUI PA3JIMUHOI'O 'EHE3A

OnTukopeTHHANBHAS TIATOJIOTHS XapaKTepU3yeTCs KIMHUYECKUM ITOJIH-
MOpGU3MOM U BKJIFOYAET B ce0s1 OOJBIINYIO IPYIMy 3a00JI€BaHUM 3pUTEIBHOTO He-
pBa M CETUATKH, SBIISIONTUXCS HanOoJiee pacpOCTPAaHCHHBIMH MIPUYUHAMH CIICTIO-
Tel U cinaboBuaenus (J. M. Petrash, Y. Yao, 2013). IToBpekaeHue 3puTeIbHOIO



HEPBA U CETYATKH MPUBOJIUT K 3HAUUTEITLHOMY CHIKEHUIO 3PUTEIBHBIX (QYHKIUH
Y Ka4eCTBa KU3HHU IalIUEHTOB.

B ocHOBe mopa)xeHHil 3pUTEIBHOTO HEPBA M CETYATKU JIEXKAT JereHepa-
TUBHBIE, COCYJIUCTHIE U BOCIAIUTEIbHBIE MPOIECCHI, KOTOPHIE TPUBOAAT K MPO-
IPECCUPYIOILIEN OTEPE TAHTIIMOHAPHBIX KIETOK U aKCOHOB CETYATKH, MO3TOMY
OIICHKa BOJIOKOH 3PUTEJIbHOTO HEPBA Ba)KHA JJISI UX PAHHETO BBISBIEHUS U MO-
HUTOPHHTA.

Haunbonee pacnpoctpanenHoi ontukoneiponarueit sisnsercss I'OH. B oc-
HOBE €€ pa3BUTHS JiekaT AereHepatuBHble n3MeHeHnss CHBC, cooTBeTcTBYyIOIIE-
ro aKCOHaM €€ TaHIVIMOHAPHBIX KIJIETOK, & TaKK€ HEUPOHOB, SIBJISIIOLIUXCS MOP-
donornueckoii OCHOBOM ceTdyaTku B obOnactu makymnspHol 3oHbl. CJIII u3Ha-
yajabHO paspabareiBasiach ¢ Henbto auarHoctuku ['OH um ee mocnepyromiero
MOHUTOPHUPOBAHUS.

JlerenepaTUBHbBIEC U3MEHEHUS CETYATKHU XapaKTEPHbI U IS psaa APYyTrHUX IMa-
TOJIOTHYECKUX MPOLIECCOB, IMTPU KOTOPBIX MEPBUYHO MOpaXKaeTcs JINOO OpraH 3pe-
HUS, TMOO LIEHTpajIbHasl HEPBHASI CUCTEMA C BTOPUYHBIM MOPAKEHUEM CETYATKHU U
3pUTEIBHOTO HEPBA. DTH U3MEHEHUS MOT'YT M3HAYaJIbHO HOCUTH JIET€HEPATUBHBIMI
XapakTep JIn0O pa3BUBAThCS B pe3yjIbTaTe OTeKa JUCKa 3puTesibHoro Hepsa (/3H)
Y CETYATKH PA3JIMYHOIO F'EHE3A.

MEXAHHU3M CKAHUPYIOIIEH JAZEPHOM NOJIIPUMETPUA

Mopdonornueckoit ocHoBoit CHBC sBIISITOTCS aKCOHBI €€ TaHTJITMOHAPHBIX
KJIETOK. AKCOHBI MMEIOT MHUKPOTPYOOUKU, IMUIMHAPUYECKUE BHYTPUKICTOUHBIE
OpraHesIbl JUaMETPOM MEHbIIIE JUTMHBI CBETOBOM BOJIHBI. Takum oOpa3oM, ABOM-
Hoe nyuenpenomienne CHBC ompenaensieTcsi, riaBHbIM 00pa3oM, pacroyioKeH-
HBIMU MHTPAaKCOHAJILHO U OPraHW30BaHHBIMU OTPEEIEHHBIM 00pa30M MUKPOTY-
OynaMu U HeMpoduIIaMmeHTaMH.

JIBOIHOE Jy4enpesoMIIEHUE — 3TO PaCUICINICHUE CBETOBOM BOJIHBI HA JIBE
MOJISIPU30BAHHBIE YACTH, PACMHOJIOKEHHBIE TMEPNEHAUKYISIPHO APYr APYyTy. OTH
YaCcTU JBHXKYTCSI C Pa3HBIMM CKOPOCTSIMH, B PE3YJIbTATE YETO CO3JAETCSI OTHOCH-
TeJIBHBIN CABUT MO (ha3e, KOTOPHIA Ha3bIBACTCA 3a/iepKKoi. Bennunna casura mo
daze, unu 3anepxkku, nponopuroHaibHa Tomuae CHBC.

bazosbie mpunnunsl CJIIT npencraBnenst Ha puc. 1. IlonspuzoBaHHBIN
CBET, KOTOPBIM COCTOUT U3 JIBYX OPTOTOHAJIBHBIX YaCTEH, IMMPOXOJUT YEpE3 TJI1a3 U
otpaxkaercsi ot cerdatku. [Ipu mpoxoxaenun yepe3 CHBC, kotopslil siBisieTcs
VMCTOYHUKOM JIBOMHOIO JIYYENPEIOMJICHUS, JBE YACTH IOJISPU30BAHHOTO CBETA
CABUTAIOTCS MO (paze OTHOCHUTEIBHO APYr Apyra (MPOUCXOIAUT 3aJep>KKa OJHOMN
¢da3bl). Bennunna 3anepxkku onpeensiercs: AeTeKTOpoM (B HAHOMETPax) U Mpeood-
pasyercst B TONuHY (B MUKpoHax) ¢ kod¢¢umuentom 0,67 am/mMxm [8]. Benu-
yyHa 3aaepkku B CHBC npsiMo nponopuuoHanbsHa €ro TOJIIIUHE.



MonapuaoBaHHbLIi cBeT
[ABe NONAPUIOBAHHLIX YacTH

[OBoiHoe nyuenpenoMnexme
(CHBC)

Puc. 1. bazoBble MPUHIIMIIBI CKAHUPYIOIIEH JTa3epHON MOISIPUMETPUI

Jis kaxxnoro uamepenns GDx VCC co3naeT aBa M300paXKeHUsI: OTpaxaresib-
HOE M 3ajiepkKu. OTpakaTenbHOe U300paxeHne GOPMUPYETCS C UCTOIb30BAHUEM
CBETa, OTPAXKEHHOTO HETIOCPEACTBEHHO OT MOBEPXHOCTH CETYaTKH (puc. 2).

Puc. 2. OtpaxarensHoe N300pakeHNE TJIA3HOTO JHA

N3o0pakeHne 3aepKKH — JTO CXeMa BEIWYUH 3aJEP>KKH, Mpeodpasyro-
miasica B TonuHy CHBC ¢ ucnonb3oBanueM kodddunuenta 0,67 HM/MKM
(puc. 3). Tommmuua CHBC Ha cxeme 3aaep:KKH MPEACTABIAETCS B BUIC I[BETOBBIX
KOJIOB, T/i¢ Oojiee TOHKHE YYaCTKH HM300pa)kaloTCs CHHHM IIBETOM, Oojee TOJI-
CThIC — 3€JICHBIM I[BETOM, €Ille 00JIee TOJICThIE — >KEIThIM IIBETOM, M KPACHBIM
I[BETOM KOJUPYIOTCSI CAMBIE TOJICTBIE YYACTKH.

Puc. 3. I300paxenne 3a1epKKu



Oco0eHHO MMPOKOE PACIIPOCTPAHEHUE METOIUKA MOJSPUMETPUN TTOTYUUIIA
IIOCJIE TOT0, KaK YAAJIOCh HEMTPAIM30BaTh ABOMHOE Jy4ENPETIOMIECHUE POTOBHULIbI
U XpyCTalHKa, MPUBOJMBIIEIO K MOTPEIIHOCTA BO BpeMs n3MmepeHus. Obmas 3a-
JIep’KKa TOJIIPU30BAHHBIX COCTABIAIONIMX JUIsl TJla3a 4eJOBeKa paBHA CyMMeE
JIBOMHOTO JIydenpenomiieHus B porosulle, xpycraiuke 1 CHBC. [{ns BeiaeneHus
nBoiHoro sydenpenomieHuss B CHBC HeoOxoauMo KOMIEHCHpPOBATH JIyderpe-
JIOMJICHUE B MEPETHEM CETMEHTE.

JIBoitHOE yuyenmpeloMJIeHUE B TEPEIHEM CErMEHTE XapaKTEepHU3yIOT OCh
MPEJIOMJICHUSI U BETMYMHA 3aJIepKKU. Eclii 3T mapameTpbl U3BECTHBI, JTydenpe-
JIOMJICHHE B MIEPEAHEM CETMEHTE MOXKET OBITh TOUHO KOMIIEHCUPOBAHO.

Pannue ckanupyromue nossipumerpsl (Hanpumep, GDx NFA u GDx
Access) UCITOIb30BaIU ISl KOMIIEHCAIMU PEJIOMIIEHUS B IIEPEIHEM CETMEHTE
(bUKCUPOBAHHBIC 3HAYCHHS OCH U aMIUIMTY/IbI, BEIBEICHHBIC [ YCPETHEHHOT O
riasa. [locaennuit umen och MpeIoOMIICHUs, CMEIIEHHYIO Ha 15° B HOCOBYIO 00-
nacte, BenuuuHou 60 MM. PeanbHoe pacnpeneneHue IoKas3ajao, 4TO MHOTHE
rja3a UMEJIH OChb W BEJIWYMHY, OTJIMYHBIE OT (DUKCUPOBAHHBIX 3HAYECHHUU KOM-
MEHCAIINH.

GDx VCC sBnsiercs TexHosornueckum npopsiBoM B CJIIT Gimaronapst Bo3-
MOXHOCTH WHJVWBUAYAJIbHOW KOMIIEHCAIIMU MPEJIOMIICHHS B MEPEHEM CETMEHTE.
Jl71st aTOr0 HEOOXOIMMO 3HATh CHENU(UUECKHE OCh ¥ BETUYHHY MPEIOMIICHUS B
nepeaHeM cerMeHnte. YToObl UX OmpenennTh, BHadane GopMUPYIOT U300paxeHue
rinasza 6e3 komreHcanuu. Ha HeKOMIEHCUPOBAaHHOM M300paKEHUU TPEICTABISET-
csl CyMMapHas 3aJiep)kka B porosuile, B xpyctaiimke 1 B CHBC (puc. 4, a). 3atem
aHaNM3UpPyeTCsd MakyJsipHas o0JacTh 3TOro M300paxkeHus. J[BoiiHoe myuernpe-
JIOMJICHHE B MAKyJIIpHON 00JacTH OJHOPOAHO U CUMMETPUYHO Ojarojaps pajau-
albHOMY pacrpeseneHuto ciios BojaokoH Henle (cnoit Bonokon Henle cocrout u3
napajielnbHbIX (OTOPEUENTOPHBIX HEMPOHHBIX OTPOCTKOB, PACIOJIOKEHHBIX pa-
JWaIbHO B IIEHTPE MAaKyJbl, TOPU3OHTAIIBHO K IIOBEPXHOCTH ceTdaTku). Ha
HEKOMITIEHCUPOBAaHHBIX CKaHOTpamMMax B 00JacTH MaKyJibl UMEETCsSI HEOJHOPOAHAS
CTPYKTYpa 3aIepKKU, 0O0YCIIOBIEHHASI IBOMHBIM JIYUETIPEIOMIICHUEM B TIEpPEIHEM
cerMeHTe. AHaIM3UPys. HEOJHOPOJHOE CEUCHUE 3aJE€PKKA BOKPYT MaKyJbl, MOXK-
HO paccuuTaTh OChb M BEIWYMHY IMpejaomiieHUusi B nepegHeM cermente. I[locre
ONpENIeNICHNs] OCH U BEJIMYMHBI IPEJIOMIICHUSI B IEPEAHEM CETMEHTE MOMKHO KOM-
MEHCUPOBATh CUTHAI 3a€pKKU. [IlepeMeHHbId KOMIEHCATOP POTOBUIBI COCTOUT
U3 JIByX JTUHEHWHBIX 3aMeNIMTENIeH Ha BPAIAIONIUXCS OmMopax, Oyaromaps 4emy u
BEJIMYMHY, U OCh HPEJTIOMJICHHUSI MOKHO U3MEHSTh COOTBETCTBEHHO KOMIICHCALIMU
naHHoro riasza. [locne ycnemHoil KoMneHcal nepeaHero cerMenTa Ha u3obpa-
xeanr CHBC Bokpyr Makyiibl TIOSIBIISIETCSI OJJHOPOIHOE CEUEHUE 3aJIePKKH (TOJI-

muHbI) (puc. 4, 6).



Puc. 4. Ckanorpamma:
@ — HEKOMITCHCUPOBaHHAas (0Ch MPEIOMIICHHs 0003HaYeHA MyHKTUPHOW JIMHKUEH); 6 — KOM-
NICHCUPOBaHHas (CEYCHUE 3aJICPIKKU Ha MaKyJIe OJJHOPOJIHO)

[ToMuMO MaKyJIIpHOTO METOJA pacyeTa MPEIOMIIEHUS B MEPEHEM CETMEH-
te GDx VCC ncnone3yeT anbTepHATUBHBIA METOJ, HE 3aBUCSIIMI OT JAHHBIX TS
3I0pOBOM MaKyJjibl. OTO METOJ aHAJIM3a JAHHBIX JBOMHOIO JIyYENPEIOMIICHUS 110
OompI110i 007aCTH € LIeHTpOM B (oBeosie (kBaapaTHas obaacTth 6° x 6°). [Ipeano-
JaraeTcs, 4To ABOWHOE JTydermpelOMICHHE B 3TOM MaKyJISIpHON 00JIacTH CIEpKH-
BaeT MpeJIOMIICHHE OT MepeaHero cermenTa. [lpu ycpeanennn curnana B 60610
o0nacTu BIMSIHUE JIOKAJbHBIX HAPYIICHUN MPETOMIICHHUSI CETYATKU 3HAUYMTEITHHO
0CJIa0eBAET, U MOXHO IMOJYYUTh MPEIOMIIEHUE POrOBHUIBI. DTOT METOJl pacuera
TOYEH AaXXE JUIA IJ1a3 ¢ MAKYJISIPHOW MaTOJIOTHEH, T/I€ TIEPBBIM METOI HEKOPPEKTEH
W3-3a HEOIPEACIICHHOW CTPYKTYPHI (puc. 5).

Puc. 5. PacueTr 1BOHHOTO TydenpenoMIeHUs IEPETHETO OTPe3Ka TIIa3HOro S0I0Ka!
a — 6e3 MakyJIsIpHOM marooruu (00JacTh A pacyeTa 0003HaYeHa KPAaCHOW OKPY>KHOCTHIO);
6 — ¢ matojoruei (061macTh s pacuera 0003HAYEHA KPACHBIM KBaIpaTOM)

B GDx VCC ucnons3yrorcs 06a MeTo1a pacuera npeoMIIeHHUs B IEpeIHEM
cermenTe. [1o yMomuaHuIo UCIIONIB3YETCs IEPBBIA METO/, €T0 CIIEAYET NPUMEHSTh
B HOPMAaJIbHBIX ycNoBUsX. [Ipy MakyJIsSpHBIX NATOJOTUSX WM B CIydyae HEoIpe-
JICJICHHON MaKyJsipHOWH CTPYKTYpbl «TraJicTyka-0a00uku» CleqyeT HCIOJIb30BaTh
aJIbTEPHATUBHBIN METO/I.



AHAJIN3 PE3YJIBTATOB CKAHUPYIOIIEN JIASEPHOUI
MOJSIPUMETPUN

Jnis 6picTporo u 3pGEeKTUBHOTO aHAIM3a MOJIy4aeMbIX MPH CKaHHUPOBAHUH
CHBC pesynbraToB HeoOXxoauMa HOpMaTHBHas 0a3a JaHHBIX. B HOpMaTHBHOI
0aze gaHHBIX coaepxartcs 3HaueHus Toimuasl CHBC B nepunanuuispHoit 30He y
MaIMEeHTOB 0€3 MaTOJIOrMM CETYaTKU M 3pUTEITLHOTO HEPBA, a TAKXKE y MallMEeHTOB
C TJIAyKOMOM.

ba3bl maHHBIX BayKHBI AJ1s JIFOOON TUArHOCTUKH, TaK KaK CPaBHUBAIOT MOJY-
YEHHBIN PE3ylbTaT C AUANa30HOM HOPMbI, HA OCHOBAHUM YE€TO MOXHO CHENaTh
BBIBO/JI O MOTA/IaHNHU Pe3yJibTaTa B 3TOT Auana3oH. [Ipu sTom 0a3a JaHHBIX TOJIK-
Ha OBITh XapaKTEpHOU Il HOPMAJIBHOTO pacipeiesieHuss. ITOr0 MOKHO JIOCTHYb
TOJIBKO PACCMOTPEHUEM OOJIBIIOTO KOJIMYECTBA CIIy4aeB C OAMHAKOBBIMU KpPUTE-
pUsIMH BKIJIFOUCHHS (HAIpUMEp, BO3PACT HIIM paca), MPONOPIMOHAILHO WX pac-
npeaeneHuto. GDx VCC umeer camyro Oomblnyro 0a3y JaHHBIX W3 BCEX MOA00-
HBIX YCTPOWCTB, C BKJIIOUYECHUEM XapaKTEPHOW NPOIOPLUUNA MEHBIINHCTB. AHAINA3
CHBC nHa ocHOBe cpaBHEHHsI ¢ 0a30i JTaHHBIX IO3BOJISIET TOYHO OOHApyKUBATh
notepu CHBC, o0ycioBieHHbIE 3a0071€BaHHEM.

CpaBHEHME TOJYYECHHBIX JAHHBIX MALMEHTOB BBIIOJIHIETCS C JAHHBIMHU U3
HOpMaTUBHOM 0a3bl ¢ yueToM Bo3pacrta. [lojcunTaHo, 4TO MOTEpU TaHIJIMOHAp-
HBIX KJIETOK 3JI0POBBIX I'J1a3 COCTaBIAOT 0K0O 5000 KIETOK B rof, MO3TOMY Ta-
KO€ CPaBHEHUE SIBJIICTCSA BAXKHBIM aCIIEKTOM aHaJIuU3a.

KIIMHNYECKASA UHTEPIIPETALIUA PE3YJIBTATOB
NCCIUEIJOBAHUA

B HopmaTuBHYI0 6a3y maHHBIX, KOoTOpoii pacnonaraer GDx VCC, Bxmroue-
HBI PE3YJIBTAThl UCCIIEIOBAHUS 300POBBIX I1a3 U 1i1a3 nanueHToB ¢ I'OH. /lanHble
MalMEeHTOB C TJIAyKOMOW HCHoJdb30BaiuCh s co3ganus MHB-knaccudukaropa
JU1sl OOHApY>KEHUS U paclio3HaBaHUs CTPYKTYp ¢ riaobanbHbiMu notepsimu CHBC.
Pe3ynbprarsl uccnenoanus naunueHToB ¢ ['OH ncnonbs3oBanuch 1 onpeaeneHus,
KaKUe W3 MapamMeTpoB SIBJISIIOTCS JYYIIUMHU JAUCKPUMHHATOPAMH, OTICISIONIMMU
UX OT HOPMBI. DT JaHHbIE Takke BbIIBIAOT, kKak CHBC u mapamerpsl nu3MeHs-
I0TCS B 3aBUCHUMOCTH OT TSDKECTH 3a00JI€BaHUS.

s ouenku CHBC ucnonb3yroTcsi OsTh KIHOUYEBBIX KOMIOHEHTOB OTYETa
(puc. 6): n3o00pakeHHe TIa3HOTO JHA, CXeMa TOJIIIUHBI, CXeMa OTKJIOHEHUH, Tpa-
¢ux BBHHB u Ta6imita mapamerpos
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Puc. 6. IleyaTHblil OTUET pe3yabTaTOB CKaHUpPYIOLIeH a3epHoi noisipumerpun uist GDX VCC
(HOpMA)

OcTanoBUMCS MTOAPOOHO HA KAXKIIOM U3 HUX.

N3006pakenne rja3HoOro AHa HEOOXOIUMO TSl OIICHKH KavyecTBa MOJTydCH-
HOTO M300pakeHus. [lo HEMy OIICHMBAIOT KOPPEKTHOCTH (POKYCHPOBKH, PaBHO-
MEpPHOCTh OCBeIleHus, HeHTPOBKY JI3H, KOppEeKTHOCTh PacloOKEHHs JIIIUIICA

Bokpyr JI3H (puc. 7).

Puc. 7. N300pakeHue raa3Horo gHa (BEICOKOTO KauyecTBa, XOpoIio chOKyCHPOBaHO, HA HEM OT-
YEeTIUBO BUIHBI PABHOMEPHO OCBEIICHHBIE KPOBEHOCHBIE COCY/IbI, TUCK 3pUTEIBHOTO HEPBA
KOPPEKTHO IIEHTPOBAH)
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Cxema Tommubl. Ha stoit cxeme Tonmuua CHBC npencraBiiena B 11Be-
ToBOM (hopmare. Mcnomnp3yercs mikaiza OT CHHEro 0 KpacHOIro I[BETa B COOTBET-
CTBUH C YBEIMYCHHEM TOJIIHMHBI (prc. 8). ToJcThIe yJ4acTKH 0003HAYAIOTCS HKEJI-
ThIM, OPAHXKEBBIM U KPACHBIM IIBETOM, TOHKHE YYaCTKH — TEMHO-CUHHUM, CBETJIO-
CUHUM U 3€JICHBIM IIBETOM.

0 20 40 60 BO 100 120 140 160 180 200

Puc. 8. I1peroBas mkana st usmepenust Toammasl CHBC

B 3710poBBIX rMazax BepxHssl U HIKHsSI 001acTH, MPEACTABISIONINE TOJICTHIE
yuactku CHBC, okpaiiieHbI B )KeNTble U KpacHbIE 1IBETa, HOCOBasi U BUCOYHAst 00Ja-
CTH, NPEACTABILIOIIME TOHKME YYaCTKH, OKpAIlIEHbl B CHHHE M 3€JICHBbIE IBETa
(puc. 9, a). Ilpu ontukoHelponarusax, B yactHocTr ['OH, HaOMIOAAarOTCS BBIPAXKCH-
Hble notepu CHBC B BepXxHEM M HWKHEM OTJeNaX, YTO NPUBOIUT K OoJiee paBHO-
MEPHOI CHMHEW OKpacKe, MPU 3TOM HEPENKO BEPXHUE U HIIKHUE CETMEHTHI UMEIOT
TaKyIO K€ TOIIIMHY (OKPACKY), KaK TEMITIOPAJIbHBIC U Ha3aJIbHBIE OTAEILI (pHC. 9, 6).

o

Puc. 9. CxeMa TOJIIHAHBI;
@ — 3JI0POBBIH IJ1a3; 6 — TJ1a3 C TIIayKOMOU

Cxema otkioHennii (puc. 10) nokaspiBaetr Hanuune negexroB CHBC, ux
JIOKaJIM3alyIo0 U CTENEHb BhIPaKEHHOCTH 117151 cxeMbl Tonmuasl CHBC.

Jns xaxnon ckaHorpammbl tojmuHa CHBC Ha kaxaoM cynepnukcene
CpaBHUBAETCA C HOPMATUBHOW 0a30il TaHHBIX, MPU ITOM IMMHUKCEIH, HE TOMaaalo-
e B HOPMAJIbHBIA JUAIa30H, OKPAIHUBAIOTCS COOTBETCTBEHHO BEPOSITHOCTHU
HOpMBbI. TEMHO-CHUHHME KBaJIpaThl MPEICTABISIIOT YYaCTKUA, HA KOTOPBIX TOJIIMHA
CHBC nHuxe 5-ro mpoueHTW/IS HOPMAaTUBHOW 0a3bl JAHHBIX. DTO O3HAYAET, YTO
BEPOSTHOCTh MOMAJaHUsl JAHHOTO y4acTKa B HOPMAaJIbHBIA JHANa30H COCTABJISET
TOJBKO 5 %. CBETJIO-CUHUE KBAApaThl MPEICTABISIIOT OTKIIOHEHUE HUXKE 2%-HOro
YPOBHSI, ENTbIe KBaApaThl — OTKJIOHEHHE HUXKE |%-HOTO YypOBHS, KpacHbIE
KBaJpaThl — OTKJIOHEeHHE HIke 0,5%-Horo ypoBHs. B kauecTBe ()oHa UCIIOIB3Y-
eTcsl YepHO-0esnoe n300pakeHUe IIa3HOTo JHA, Ha KOTOPOE HAHOCSTCS LIBETHBIC
KBaJpaThl B COOTBETCTBUU C UMEIOIIUMUCS HAPYIICHUSIMH.
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Puc. 10. Cxema OTKIIOHEHUM

I'papux BBHHB pacrnionaraercss B HU»KHEW 4acTu IedaTtHoro ordera. Ha
rpadux HaHocsaTcs 3HaueHus TomuHel CHBC Booms pacueTHON OKpY>KHOCTH,
Ha4YMHAsg C BHCOYHOM O0JIACTH W TEpEeMelasich OT Hee MO BEpXHEH, HOCOBOW,
HIDKHEW W, HaKOHEll, BO3BpaIlasich BHOBb K BUCOYHOU oOnactu. Jlyis 310poBOro
rnaza rpa¢uk BBHHB nmeer tunuyHblii «IBOWHON rop0», ¢ pacmoyioKeHUEM
tosicthix ydyactkoB CHBC B BepxHell U HMXHEW 00J1aCTH M TOHKUX YYaCTKOB
CHBC — B HOCOBO# 1 BUCOUYHOM oOmactu (puc. 11).

[Tpu namuuuu noreps CHBC rpadux BBHHB He nonamaer B 3ToT nuamna-
30H, OCOOCHHO B BEpXHEH M HIDKHEHW obOyacTu. B oTder BhIBOAMTCS Tpaduk s
Kaxaoro riasa (puc. 11 a, 6), a Takke cpaBHUBAIOTCS rpa)UKU MPABOTO U JIEBOTO
rjiaza Ha mpeaMeT ux acummerpui (puc. 11, 6).

gt Nerve Mber Layer Both Nerve Fiber Layers Left Nerve Fiber Laver

c¥888Fk3E

«¥8838EkE38

a 7 é

Puc. 11. I'padpuxku BBHHB 11151 310poBBIX 11133 (3a1ITpUXOBaHHAsE 00J1aCTh MTOKA3bIBAET HOP-
MalbHbIN AuamnasoH (95 %) g JaHHOTrO BO3pacTta)

ITpu I'OH oxun a3 yacto umeer 6ombime nmorepu CHBC, yem BTopoit 71a3,
M03TOMY TpaUKH TEPEKPHIBAIOTCA B MeHbIleH crenenn. OTKIOHeHHE Tpaduka of-
HOT'0 IJ1a3a OT rpaduka BTOporo riasa nmokasbieaet morepro CHBC (puc. 12).
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Puc. 12. 'paduk BBHHB 115 ri1a3 manuenra ¢ riaykoMoit

Ta6auna napamerpos. [lapameTpsl BEIBOASTCS B BUAE TAOJIHIIBI B LICHTPE
neyaTHoro otdera (puc. 13). PaccMarpuBaloTcsi 1eCTh MapaMeTpPOB: CpeaHEe
BBHHB, cpeanee BepxHeil o6iactu, cpeiHee HIKHEW 00JacTH, CTaHJAPTHOE OT-
wioHenue BBHHB, mexrnaznas cumMerpusi, MHIUKATOP HEPBHBIX BOJIOKOH
(MHB). 3nauenus mapamerpoB, kpome MHB, nedararoTcst 3e1€HBIM IIBETOM, €CIIH
OHU TONAJAIOT B HOPMAJIbHBIM Auarnas3oH. llatomormdyeckue 3HAYEHUS HMEIOT
I[BET, COOTBETCTBYIOIINN BEPOSITHOCTH, MOJOOHO CYIEPIIUKCEISIM Ha CXEME OT-
kioHeHui. [latonornueckue 3nauenus MIHB He nMerOT IBETOBOW KOAUPOBKH.

Parssmetecs Acwmt Vi A el Ve
Cpennee BBHHB ——3—»  TSNIT Average
CpenHee BepxXHEH O0JIaCTH ——F—  Swsparior Aversge
CpenHee HIDKHEH OOJIACTH ——3—p  pudlawtonr Aversge
CrannaptHoe otkiionenue BBHHB ——3—» TSMIT Sed Dev
Mexriia3Hasi CAMMETPUS. ——&—p T
VHB —[—» — 4 10 j
——o

Puc. 13. Tabnauna mapamMeTpoB 3J0POBOTO MMAIUEHTA

[Tapamerpst BBHHB omnpenenstorcst no 3naduenusim tonmuHasl CHBC Brons
pacyeTHOM OKPYXHOCTH. DTH MapaMeTpbl aBTOMAaTHYECKU CPABHHUBAIOTCA C HOP-
MaTUBHON 0a30i TAaHHBIX, IPU 3TOM ONPEIEISIETCS BEPOSTHOCTh UX COOTBETCTBHUS
HopMe. L[BeToBas KOAMpPOBKA 3HAYEHUN BEPOSITHOCTH COBIAJAET C KOJUPOBKOM
CXEMBbI OTKJIOHEHMS: TEMHO-CHHHUI LIBET MPEACTABISAET 5%-HYI0 BEPOSITHOCTH CO-
OTBETCTBUSI HOPME, CBETJIO-CHHHMM LBET MNPEeACTAaBISET 2%-HYI0 BEpPOSTHOCTD,
XKenThid 1BeT — 1%-Hyto BeposTHOCTh W KpacHbld 11BeT — 0,5%-Hy10 BeposT-
HocTh. KpacHslil 11BeT cooTBeTCcTBYET O0siee cepbesHoMy nedexry CHBC.

PacueTHast OKpy»KHOCTB MPEACTaBISAET COOOM Mosic PUKCUPOBAHHOTO pazMepa
C LEHTPOM Ha JWCKe 3puTenbHOro Hepma. llosc mmeer mmpuny 0,4 MM, BHEIIHUI
auaMmerp 3,2 MM U BHYTpeHHUW auameTp 2,4 MM. B meyaTHOM oTdere 3TOT Mosic
HAKJIaJIbIBACTCS HA N300paKEHKE IIIA3HOTO JIHA M Ha CXeMY TOJIIIUHEI (puc. 14).
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Puc. 14. PacueTHast OKpY>KHOCTh

OcTaHoBUMCs TOJIPOOHEE HAa KaXKIAOM U3 HIECTH pacCMaTpPUBAEMBIX Mapa-
METPOB.

Cpeonee BBHHB (TSNIT Average) — sto cpennss tommuaa CHBC
BJI0JIb BCEH pacdyeTHOU OKpYyKHOCTH (puc. 14).

Cpeonee eepxmenr obnacmu (Superior Average) — cpenmHsisi TOJIIMHA
CHBC B BepxHeii 120°™" o61acTy pacueTHoit okpyxHOCTH (pHC. 15).

Puc. 15. Bepxustst 120°™* o6acTh pac4eTHON OKPY>KHOCTH

Cpeonee nuosrcnei oonacmu (Inferior Average) — cpemHss TONMIMHA
CHBC B umwxneit 120°™°" obmactu pacyeTHO# OKpy)HOCTH (pHc. 16).

Puc. 16. Hiwxusist 120°™ o6acTh pacyeTHON OKPYKHOCTH

15



Cmanoapmnoe omknonenue BBHHB (TSNIT Std. Dev.) — mnapamertp
OTpeIeICHHs] MOYJISAIUU (pa3HUIla MMKAa U BIAJIWHBI) Tpaduka ¢ JBONHBIM TOP-
oom. ['paduk 310pOBOTO T1a3a UMEET BBHICOKYIO MOIYJsIuio (puc. 17, a), ra3 ¢
['OH umeer norepu CHBC B BepxHel U HUXKHEN 00J1acTH, TPUBOSIINE K CHIKE-
HUIO MOIYJISAIMK U craHgaptHoro otkionenns BBHHB (puc. 17, 6). Boicokoi
MOAYJSIIMMA COOTBETCTBYET OOJIbIIIOE 3HAYEHUE CTAHJAPTHOTO OTKIOHEHUS
BBHHB, Hu3k0M — MajeHbKOE 3HaUYCHUE cTaHaapTHOro oTkioHeHuss BBHHB.

Bbicokas | / \ I PN
Moaynsuusa 7/ AN / \ © Hu3skas
; e, . : ! Moaynsauusi
a 7]
Puc. 17. Crannaptaeie otkinonenuss BBHHB:
a — HOpMa; 6 — TJIayKoMa
Mescenasnas cummempusn (Inter-Eye Symmetry) — wusmepsieT crTeneHb

CUMMETPUHU MEX]y IMPaBbIM U JIEBBIM IJ1a30M cooTHeceHueM ¢ynkiuii BBHHB
Juis 1BYX Tia3. CTerneHb CUMMETpUN U3MeHseTes oT —1 1o 1; 3HaueHust, OmsKue K
1, 03HaYAIOT XOPOIIYI0 CHMMETPHIO. 310POBBIE TJla3a UMEIOT XOPOIIYI0 CUMMET-
puto okoio 0,9 (puc. 18, a). Ilpu 'OH cuMMeTpuss Mexay IiazaMu CHHXKACTCS
(puc. 18, 6). DTOT MapaMeTp OYCHb MOJe3eH, Tak Kak npu ['OH u3MeHneHus omaHo-
ro TrJjia3a 4acTo OTJIMYAIOTCS OT M3MEHEHUM MmapHoro riasa. s u3mepeHus uc-
noJib3yeTcst KO3QPUIMEHT KOppeasauuu (r), MoTydaeMblil IPU COOTHECEHUH Tpa-
¢uxkoB BBHHB s nByx rias.

l

4
{
|
{
|
|

Puc. 18. MexrnazHas CUMMETpHUS:
a — HOpMa; 6 — TIIayKoMa

Nuaukatop HepBHbIX BOJ0KOH (MHB, NFI) — napameTtp, usmepsemslil
no Bcer cxeme CHBC. OH paccuuThIBaeTCs ¢ MOMOIIBIO HEMPOHHOW CETH, Ha3bl-
BAEMOM BCIIOMOTATEJIbHOM BEKTOPHOW MAIIMHOW. /{711 €ro BhIBEIECHUS HUCIIOJIb30-
Bajiach OOJbIIAsl pEenpe3eHTATUBHAS TPyMIa 370POBBIX M TJIAYKOMATO3HBIX TJIas3.
NHB ananusupyet Bcto uHpopmaruio cxembl CHBC nnst ontummsanuu pacmo-
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3HaBanusl Hopmbl 1 ['OH. THB umeer nuanaszon usmenenus 1-100 u noka3piBaer
nenoctaocte CHBC. MHB He nMeer mBeToBOW KOAUPOBKH, HO UMEET aOCOIIOT-
HYIO HIKaIY:

— 1-30 — HopMa;

— 31-50 — rpanwuna;

— 51+ — marosorus.

Knunnueckue uccnenoanus nokasanu, yto UHB sBnsercs nydmum napa-
MeTpoM auddepeHranu HOpMbl U MaTOJIOTUHU. bbllla 0TMEUeHa OYeHb BbICOKas
YyBCTBUTENBHOCTD U crieniupuunocts MHB — cooTBercTBenHo 89 n 98 %.

ITPUMEPHI IEYATHOI'O OTYETA JUIS I'JIA3 C IVIAYKOMHOM
OIITUKOHEMWPOIIATUEN

Paccmorpum pesynprarsr CJIII y manuenTa ¢ Ha4aJIbHBIMHA [TEpUMETPHUYC-
ckumHu rotepsmu (puc. 19).

L.
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Puc. 19. Ions 3peHus ¢ BepXHE# 1yroodpa3Holi CKOTOMON 000UX TJia3

Ha puc. 20 npencrasnen nedarHeiii otuet CJIIT toro xe mamuenrta. Pac-
CMOTpPHM €ro pe3yabTaThl:

1. H3o06pasicenue enaznoeo OHa KOPPEeKTHO CHOKYCHPOBAHO U IIEHTPOBAHO,
paBHOMepHO ocBetieHo (Q = 8).

2. Ha cxeme monwunsr nadbmonaercs ucronuenne CHBC Bepxneit o6mactu
B JIEBOM IJ1a3y U KJIMHOBUAHBIC 1ePEKThl HUKHEH 001acTH B 000MX Ii1a3ax.

3. Ha cxeme omxnonenuti Bunen oOmupHbIA ydactok morepr CHBC B
BEpXHEl 00J1acT B JIEBOM IJia3y, KIMHOBUJIHbIE Ne(EKThl B HMKHEW 00JacTH B
o0oux riazax

4. I'pagoux BBHHB BbIXOIUT 3a MPEJEbl 3alITPUXOBAHHON 30HbBI B HIDKHEH
o0nacTu B 000MX TJa3ax, HIDKE MpeJiena 3alTPUXOBaHHON 30HBI B BEpXHEH 00J1a-
CTH B JIEBOM IJja3y. BeisBisieTcs mioxasi CHMMETPHS.

5. B mabnuye napamempos 3a npenemamu HOpMmbl: cpennee BBHHB u
CpelHee HIKHEW 00yiacTh B 00OMX TIJ1a3ax, CpeaHee BEpXHEM 00JacTH M CTaH-
naptHoe orkinoHeHne BBHHB B sieBoM rnasy, a Takke CTENEHb MEXIJIa3HOU
acummeTpuu odoux riaz u MUHB neBoro rnasa.
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Puc. 20. Ileuarnsiii oryer CJIII y marnpieHTa ¢ r1iayKOMHOW ONITUKOHEWponaTuei

1 HaYaJIbHBIMU MIEPUMETPUICCKUMHU MTOTEPAMU

Cnenyromuii npumep aemoHcTpupyeT pedyibratbl CJII y mamueHTa ¢ Bbl-
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21. Tonst 3peHust C BRIPAXCHHBIMH TIEPUMETPUICCKUMH TIOTEPSMHU B BEpXHEH 00JIaCTH
MIPaBOTO U JIEBOTO TJla3a U B HUKHEW 00JIacTH JIEBOTO riia3a
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Ha puc. 22 npencrasien nevatusiid ordyer CJIII Toro ke mamuenta. Pac-

CMOTPHM €r0 pe3yJIbTaThl:

1. Uzobpasicenue enaznoco OHa KOPPEKTHO CHOKYCHPOBAHO U IIEHTPOBAHO,
paBHOMepHO ocBerneHo (Q = 8).

2. Ha cxeme monwunwvl BoisiBisieTcs: BeipaxkeHHoe uctonuenne CHBC Bepx-
Hel U HIbKHEH o0acTi B 000MX IJ1a3ax.

3. Ha cxeme omxnonenuti Habnrogaetcst oomupHbii yuactok norepr CHBC
B BEpXHEH U HIKHEH o6siacTu B 060oux 11azax ¢ p < 0,5 %.

4. I'pagoux BBHHB BbIXOIUT 3a MpeAeibl 3alITPUXOBAHHOW 30HBI B BEpX-
HEel 1 HIKHEH o6acTu B 00oux ria3ax. BeisBisercs mioxas CHMMETPHSL.

5. B mabauye napamempog Bce mapaMeTpbl 000UX TJa3 3a mpeeaaMu Hop-
mbl, a THB cymecTBeHHO npeBbimaeT 3HaueHue S0 mo abCcomoTHON HIKae.
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Puc. 22. Tlewatnsrit otuer CJIIT y marnuenTa ¢ riiayKOMHOHN ONTHKOHEHpONaTHel U BhIpaKeH-
HBIMU EPUMETPUUECKUMU OTEPIMU

19



Taxum o6pazom, CJIII u ee Haubosee ynayHoe Ha JaHHBIA MOMEHT TEXHHU-
yeckoe BomomeHne — GDX VCC aBAst0TCS HHCTPYMEHTOM JAUAarHOCTUKUA M MO-
autopupoBanus ['OH ¢ pa3paGoTaHHBIMA Ba)KHBIMHU JHATHOCTHYECKUMHU KPHUTE-
pusamu. OcTaroTcd MEHEEe M3yYEHHBIMU ONTHUKOHEHMPONMATHU APYroro reHes3a, He
uMmeronue BctpoeHHorr B GDX VCC HopmatuBHOM 6a3bl gaHHBIX. HeT yeTko oT-
paboTaHHBIX KpuTepueB nokasareneit UIHB y mamueHnToB ¢ onTukoHEeHpomaTusIMu,
BCTPEUYAIOIIMMUCS B MOJIOJIOM BO3pacTe, HAPUMEDP, Y MALUEHTOB C PACCESIHHBIM
CKJIEpPO30M, C HEBPUTAMU 3PUTEIIBHOTO HEPBA, 3aCTOMHBIMHU JUCKAMU 3PUTEIBHOTO
HepBa. OCOOCHHO MHTEPECHBIMU MPEACTABISIIOTCS HCCIEAOBAHUS HAIUEHTOB C
OTEKOM 3PHUTEIIBHOTO HEPBA, KOTJA «OTEYHAsD» COCTABISAIONIAS HE JTOJKHA OKa3bl-
BAaTh BJIMSIHHMS HA CBOWCTBO JBOWHOTO JIYYEHPEIOMIICHUS AKCOHOB TaHTJIMOHAP-
HBIX KJIETOK CETYATKU M, COOTBETCTBEHHO, PE3YyJIbTaThl UCCIACIOBAHHUS, a UX JIeTe-
HEpPATUBHBIC U3MEHEHUSI, HATPOTUB, MOTYT MEHSTh CBOMCTBO JBOMHOIO JIy4erpe-
JIOMJIEHUS aKCOHOB enle 10 BeIaBiaeHus ncrondenus CHBC.

CPABHUTEJIbHASI XAPAKTEPUCTUKA ONITUYECKOUN
KOI'EPEHTHOM TOMOT'PA®UU U CKAHUPYIOUIEN JABEPHOM
MOJIAPUMETPUU ITPU ONTUKOHEUPOITATHSX
PA3JIMYHOI'O I'EHE3A

Ha xadenpe rnazueix 6onesneit YO «benopycckuit rocy1apcTBEHHbIA MeTU-
[UHCKANA YHUBEPCUTET» U3Y4YEHBI XapakTepHble ocobeHHoctn uzmeHeHuss CHBC
IIPU ONTUKOHEMpONATUSAX Pa3IMYHOro renes3a. I[Ipyw mpoBeneHHH CpaBHUTEIHLHOTO
aHanm3a nokasareneit Tonmuasl CHBC y namuenToB ¢ nerenepatuBHbIMUA (hopMa-
MU ONTUKOHEHponaTuii (rimaykoMHasi U ONTUKOHEHPOIaThs PU PacCesTHHOM CKJie-
po3e) no ganHeiM OKT u CJIIT 066110 BBISIBJICHO, YTO AT MOKa3aTEIN JTOCTOBEPHO
pa3IMYaINCh BO BCEX MCCIIEIYyEMbIX Tpymnmnax (MalydeHThl ¢ IIayKOMOM, paccesH-
HBIM CKJIEPO30M U 3JI0POBBIE JIMI[Aa KOHTPOJIBHOW Tpymmbl). Mbl OOBSICHUIN 3TO
JIBYMsI IPUYMHAMU: 1) pa3HbIMA (PU3UUICSCKUMHU MPUHIIAIIAMH PA0OThI JaHHBIX JHa-
rHocTtnyeckux cucrteM: OKT m3mepsier monepedHble cpe3bl CETYATKHM HA MHKPO-
CKOIMMYECKOM YpPOBHE, MOJIYYEHHBIE C UCIOJIb30BaHUEM CBeTa OJMKHEro mHdpa-
KkpacHoro nuanazona; CJIIT uzmepsiet 3a1epKKy COCTaBISIOINX MOJISIPU30BAHHOTO
CBETa MPH €ro MpPOXOKICHWU CKBO3b mnepunanwusipabii CHBC; 2) usmepenue
tonmrabl CHBC mpoBoautcs Ha pazHom paccrosiuuu ot [I3H: mpu OKT — no
Kpalo Kpyra guamerpoMm 3,4 MM, LEHTp KOTOporo commagaer c mentpom JI3H
(puc. 23, a), npu CJIII — B pacdetrHoil okpyxHOocTH BOKpyr JI3H, mupunoit
0,4 MM, BHEIITHAM JTUaMETPOM 3,2 MM, BHYTPEHHUM JrameTpoMm 2,4 mum (puc. 23, 6).

Ecte npokaszatenbcTBa u3MeHeHHUs (ociiaOjieHus) ABOMHOTO JIydernpe-
JIOMJICHHSI aKCOHOB TaHTJIMOHAPHBIX KJIETOK CETYATKM B HAYaJbHOW CTaJauu
JIEreHepaTUBHOIO Tpoliecca emle J0 UX UCTOHUYEeHHs. Takum oOpa3oM, 3PpheKTUB-
HOCTh JUArHOCTUKU JIeT€HEPATUBHBIX OMNTUKOHEUPONATUM 3HAYMUTEIHHO BBIIIE
npu coBmectHOM npumeHeHnu metooB CJIIT m OKT, uem npu ucnons3oBaHUU
Kakoro-jin0o OJHOro U3 HUX.
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a 7

Puc. 23. TIpoToKOIIBI ONTHYECKON KOTepeHTHOM ToMorpadguu (@) U CKaHUPYIOILEH J1a3epHOit
nossipumeTpud (0)

BoIsiBiIeHa CTaTUCTUYECKN 3HAYMMAsl IIPAMAsi CUIIbHAs KOPPEISALIMOHHAS CBSI3b
mexay napamerpamu Tonmuasl CHBC, o nanusim OKT u CJIIT, y nanuenTos ¢ | u
Il craguent mepBUYHON OTKPBITOYTOJIBHOW TJIAYKOMBI, Y MALMEHTOB C PACCESIHHBIM
CKJIEPO30M U Y JIMI] KOHTPOJIbHOM rpymiisl (310poBbie itoau). [lo Mepe nporpeccu-
poBanus ['OH nannas koppensuus «repsuiach», 'y namuenton ¢ |11 cragueit nep-
BAYHOU OTKPBITOYTOJIbHOW IJIAyKOMBI 3HAYMMOW KOPPEIALUOHHOMN CBSI3U 110 UCCIIE-
JIyEMBIM ITapaMeTpaMm HE YCTaHOBJIEHO. [10-BuaAMMOMY, B 3TON CTaauu JIET€HEPATHUB-
Hele n3MeHeHuss B CHBC BbIpa)ke€HBl CTOJIb CWJIBHO, YTO, Hapsay C €ro

3HAYUTEIIBHBIM HCTOHYEHHUEM, TEPSETCS W KOPPEISILMOHHASA CBs3b II0Ka3aTesied
tommHael CHBC o qanasiv OKT u CJII (puc. 24).
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Puc. 24. Tlokazarenu Tomuuuasl CHBC y maruenTos ¢ | (OD) u 1l (OS) cragueii nepBruyHO#
OTKPBITOYTOJIbHOM TJIaAyKOMBI:
a — JaHHBIE CKAaHUPYIOIIEH JTa3epHOM MOIIPUMETPUH; 6 — aHHBIE ONTUYECKOM KOTEPEHTHOM
Tomorpadun
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Bona He oGmamaeT cBOMCTBOM JBOWHOTO Jy4YENPETIOMIICHUS, TOATOMY CJIe-
nyet oxunath pazuuiy B nokazarensix OKT u CJIII npu oTeuHbix popmMax ONTHKO-
HelponaTuii. Mbl U3ydany pa3HUILy, B3aUMOCBS3b U OCOOCHHOCTH B TOKa3aTENAX
tonuuabl CHBC no manueiM CJIIT nu OKT npu matonoruun JI3H, conpoBoxaato-
nieiicst ero orekoM. MccnenoBanuch manueHTsl ¢ peTpoOyIbOAPHBIM HEBPUTOM
(mpuuem kak 6e3 oteka JI3H, Tak u ¢ pa3BUBIIUMCS TANMUUTUTOM), C 3aCTOHHBIMU
JI3H, c HeBpuTaMu 3pUTEILHOIO HEpBa MH(PEKIIMOHHOM 3THOJIOTUU U C HEapTepH-
WTHOM MEPETHEN UIIEMAYECKON ONITUYECKON HEMPOITATHUEM.

V¥ namuentoB ¢ orekoM J[3H BeipaxenHoe yronmenne CHBC, no nanaem
OKT, He compoBoxaaiochk 3HaunuMbIM yronmenueM CHBC, no manasim CJIIT
(4TO CBUJIIETENBCTBYET O HE3aBUCUMOCTHU CBOMCTBA JABONHOTO JIyYEIPEIOMIICHUS
aKCOHOB OT WX OTeKa), a B psye ciydaeB yroimenne CHBC, no manaeim OKT,
couetanochk ¢ ucronueaneM CHBC, mo manaeim CJIII, u3 wero cinemoBano, 4To
otek JI3H compoBoxaaercs nesopraHu3anueid MUKpoTyOyIl U HeMpo(pUIaMEeHTOB,
BEIYIICH K CHIDKEHHUIO TBOMHOTO JTydenpeIOMIICHHS akCOHOB (puc. 25, 26, 27).

Signal Svength (Max: 10) I 5
Analysis Confidence Low

. .

6 2
Puc. 25. JlaHHbIE ONTUYECKON KOTEPEHTHOH ToMorpaduu (@), CKaHUPYIOIIEH Jla3epHO# mo-
asipumMeTpu (0) U POTOpErruCcTpalny TIa3Horo JHa (8, 2) y MalnueHTa ¢ 3aCTOWHBIMU TUCKAMH

3pUTEIBHOIO HEPBA

22



3nauutensHoe yronmenue CHBC, no mannsim OKT, ¢ n1oCcTOBEpHBIM €ro
ucroHueHueMm, no ganHbeiM CJIII, cBHIETENBCTBYET O paHHEN aKCOHAJIBHOW Jiere-
HEpaluu U TpeOyeT COOTBETCTBYIONIECH KOPPEKIIUH MPOBOUMON TEPAIIUH.

Takum ob6pazom, coBMecTHOoe ucnojb3oBanue OKT u CJIIT y marueHToB ¢
otexkoM [I3H nmaeT BO3MOKHOCTh BBISIBUTh HAJUYHE U CTETIEHb KaK OTEKAa aKCOHOB
rauriauoHapHbix kinetok ceryatku (OKT), tak u ux gereneparuu (CJIIT).

B taes evares

TSNIT Aversge ©r
Supmrer Average no
Infencr Average: ne
TSNIT Sed. Dev. W n3

Inter-£ve Symmenry |
w 2 16

-

6
Puc. 26. JlaHHbBIC ONTHYECKOW KOTepEeHTHOU ToMOTpaduu (a, 6), CKaHUPYOLIEH JIa3epHOM
HOJSIPUMETPHH (8) ¥ (OTOPETUCTPAIMH TIIA3HOTO JHA (2) y TMaleHTa ¢ HH(EKIIMOHHBIM HEBPH-
TOM 3pUTEIBHOIO HEPBA
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Puc. 27. JlaHHbIC ONITHYECKOW KOTePEHTHON ToMorpaduu (a), CKaHUPYIOLICH JTa3epHOM OIS~
pumetpu (6) 1 GpoTOpErucTpalry IJIa3HOTo JHA (6) Y HAIlMEHTa ¢ IepeAHeH HIIeMHUYeCcKOi
ONTUKOHEHPOIIaTHEN

CAMOKOHTPOJIb YCBOEHUS TEMbI

1. YUto Takoe ABOMHOE JyuernpenomieHue?

2. KakoB Mexann3m nzmepenus toimuasl CHBC nipu ucnonb3oBaHum cka-
HUPYIOLIEH JTa3epHOM MOJAIpUMETpUn?

3. Tlouemy GDx VCC sBnsiercss texnonorudeckum mpopsiom B CJIIT 1o
CpaBHEHHUIO C ee 0oJiee paHHUMHU BEPCUSIMU?

4. TloueMy MBOMHOE JTy4YenpesOMICHUE B MaKyJISIPHOW 001aCTH OJTHOPOIHO
Y CUMMETPHUYHO?

5. Kakue mannsie coqepxkarcs B HopMaTuBHOM 0aze nanubix CJIIT?

6. Kakue Kiro4eBble KOMIIOHEHTHl OTYETa MCIMOJIB3YIOTCA Ui OLICHKHU
CHBC?

7. Yto o3nauaer napamerp MMTHB? KakoBo ero npakruyeckoe UCroyib30BaHue?

8. Ecu y marmenTta mo gaHHbIM OKT BBISBICHO 3HAYMTEIBHOE YTOJIICHHUE
CHBC Bo Bcex cermenrax, a o manasiM CJIIT (GDxVCC) Tommmua CHBC coot-

BCTCTBYCT HOpMaTHBHOﬁ Oaze JaHHBIX, TO O YEM J3TO CBI/II[CTGJ'IBCTBYGT?
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9. Ecnu y nanyenTa no gauHbiM OKT BBISIBIIEHO 3HAYUTENBHOE YTONIICHUE
CHBC Bo Bcex cermentax, a no ganubim CJIIT (GDxVCC) onpeneneHo uctonye-
aue CHBC mo cpaBHEeHUIO ¢ HOpMAaTUBHOW 0a30i MAaHHBIX, TO KaKOW BBIBOJ MBI
MOEM CIeaTh?

10. Kakx MOXXHO TeOpeTH4YeCKH OOOCHOBAaTh HEOOXOIUMOCTH COBMECTHOIO
ucnoas3oBanun CJIIT u OKT jis paHHE#W MUAarHOCTHUKHU JIeT€HEPATUBHBIX OMTH-
KOHEWpomaTuii?

OTBETHI

1. JIBoiiHoe myuernpenoMiieHue — 3To 3(PQEeKT paculerieHuss CBETOBOU
BOJIHBI HA JIBE MOJISIPU30BAHHBIX YaCTH, PACIIOJIOKEHHBIX MEPICHAUKYISIPHO APYT
JIpYry. OTH 4aCTH JABUXKYTCA C pa3HbIMH CKOPOCTSIMH, B PE3yJIbTaTe YEro CO3/1aeT-
Csl OTHOCUTEIBHBIN CABUT O (paze, KOTOPBINA HA3bIBAETCA 3aJCPIKKOM.

2. BennuuHa casura no ¢ase, Wi 3aJep:KKi, MPONOpHUOHATIbHA TONIIUHE
CHBC. BennuuHa 3a7ep>KKU ONPENENIIeTCsl TETEKTOpOM (B HAHOMETpax) W Ipe-
oOpazyeTtcs B TONMHHY (B MUKpOHax) ¢ ko3 duiuenrom 0,67 HM/MKM.

3. GDx VCC sBnsiercs TexHonornyeckum mpopsisom B CJIIT Gnaronaps Bo3-
MOKHOCTU HMHJIUBUAYAJIbHOM KOMIIEHCAIIUM IPEJOMJICHHS B MEPEIHEM CETMEHTE.
JIBOWHOE JTy4enperoMIIEHUE B NIEPEJHEM CEIMEHTE XapaKTEPU3YIOT OCh IPEIOMIIE-
HUSl U BEJIMYMHA 337E€pKKU. ECu 3T mapamMeTpbl U3BECTHBI, JTyYEIPEIOMIICHUE B
HEPEIHEM CErMEHTE MOXET ObITh TOYHO KOMIIEHCUPOBaHO. PaHHME CKaHUpYOIIUe
nonsipumeTpsl (Harmpumep, GDx NFA u GDx Access) ncnosbp30Baiiu Jjisi KOMIIEHCA-
IIUU TIPEJIOMJICHUS B TEPETHEM CETMEHTE (PMKCHUPOBAHHBIC 3HAUCHUSI OCH U aMILIH-
TY[1bl, BBIBEJICHHbBIE JJI1 YCPEAHEHHOTO TJIa3a.

4. JIBoiiHOE Jy4yenpeaoMIIeHHEe OAHOPOJHO U CUMMETPUYHO Osiaronaps pa-
JMalIbHOMY pactpeiesieHno cyios BojgokoH Henle. OH cocTouT U3 mapasiebHbIX
(bOoTOpEelEenTOPHBIX HEUPOHHBIX OTPOCTKOB, PACIIONIOKEHHBIX PAAUAIBHO B LIEHTPE
MaKyJIbl, TOPU30HTAJIBHO K TOBEPXHOCTH CETUATKH.

5. B HOpMaTuBHOM 0a3e JaHHBIX COJAEPKATCS HOPMATHUBHBIE 3HAYEHUS TOJI-
nHel CHBC B nepunanviuisipHOi 30HE Y MalMEeHTOB 0€3 MaTOJIOTHH CETYaTKU U
3pUTENIBHOTO HEPBA, 4 TAKXKE MAIMEHTOB C II1ayKOMOM.

6. s ouenku CHBC ucnonb3yroTcsi MATh KIOYEBBIX KOMIIOHEHTOB OTYE-
Ta: CXe€Ma TOJIIHUHBI, W300paKeHHE TJIA3HOTO JIHA, CXeMa OTKIIOHEHUH, rpaduk
BBHHB u tabnuiia napameTpos.

7. UHB — sT10 mapamertp, usmepsiemslii o Bceit cxeme CHBC. OH paccuu-
THIBAETCS C MOMOIIBI0 HEUPOHHOW CETH, HA3bIBAEMOW BCIIOMOTATEIBHOW BEKTOD-
HOM MamuHOU. J[J1s ero BhIBEICHUS UCIIOJIb30BATACH OOJIbIIAS PEIPE3CHTaTHBHAS
rpynmna 3J0pOBBIX M TNIAyKOMHBIX TJIa3, OH UCIOJIb3YEeT BCIO HHPOPMALIUIO CXEMBI
CHBC. UHB umeer nuamazon n3menenus 1-100:

— 1-30 — HoOpMa;

— 31-50 — rpanwuna;

— 51+ — marosorus.
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8. O1o ykaspiBaeT Ha Hanuume y narueHta oreka CHBC 6e3 BeipaxeHHOM
AKCOHAJIBHOW JIETE€HEPaLUH.

9. D10 roBoput o Hammuuu y nanueHTta oreka CHBC c¢ Hamuuuem akco-
HaJIbHOW JIeTeHepaluu. Takoil MalMeHT HAapsAy C JIEYEHUEM OTEKA 3PUTEIIBHOTO
HEPBA HYXJAETCA B MTHTEHCUBHON HEMPONPOTEKTOPHON TEPAIUU.

10. OKT nomkHa ObITh HCIIOJIb30BaHA JIJIs1 AMATHOCTUKYU JETEHEPATUBHBIX OIl-
TUKOHEUPOIAaTHii, TaK JOKa3aHa ee HauOoJIbIIasi YyBCTBUTEIBHOCTh M cHenudUY-
HOCTh Ipu BbisiBeHnH nctoHueHnss CHBC. C mpyroil cTOpoHBI, €CTh JOKa3aTellb-
CTBa M3MEHEHUs (OcNabieHMsI) TBOMHOTO JTy4eNpeIOMICHUSI aKCOHOB TaHTIIMOHAp-
HbIX KJIETOK CETYaTKU B HAYaJIbHOMW CTaJMM JIETEHEPATUBHOTO MpOIlECCca,
BoIsiBIsieMble Tipu nipuMeHennu CJII, eme no ux nctondenus. CrenoBareiabHO, 3¢-
(EeKTUBHOCTh JUArHOCTHKHU JIETC€HEPATUBHBIX ONTHUKOHEHMpOHATHl MPU COBMECTHOM
ucrionb3oBanuu MetofoB CJIIT u OKT Belme, ueM Kakoro-iud0 0JHOr0 U3 HHX.
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Yy4eOHOEe n3nanue

Kauyan Tateana BiragumupoBHa
Mapuenko Jlronmuna HukonaeBHa
JanupoBu4a AHactacusi AJE€KCaHIpOBHA
Yceman AGybakap bocco

CKAHUPYIOIIAS JIASEPHAS MTOJIIPUMETPUSA
B IMATHOCTHUKE OIITUKOHENUPOIIATUH

VY4ueOHO-METOANYECKOE TOCO0ME

OtBercTBeHHas 3a Beimyck JI. H. Mapuenko
Penakrop 1O. B. Kucenéra
Kommnrerorepnas Bepctka A. B. fHymikeBnu

[Toxmucano B mevyath 28.11.17. ®opmat 60%84/16. bymara nucuas «CHETYypoUKa.
Puzorpagus. lapautypa «Timesy.
Ve med. 1. 1,63, Ya.-u3n. . 1,27. Tupax 40 sk3. 3aka3 769.

W3nartens u nonurpadryeckoe NCIOTHEHUE: YUpexkAeHne 00pa3oBaHuUs
«benopycckuii rocyjapCTBEHHbBIN MEAULIMHCKAN YHUBEPCUTET».
CBHIETENBCTBO O FOCYIAPCTBEHHON PETUCTPALIUY U3aTelIsl, U3TOTOBUTEIIS,
pacripocTpaHuTens neyatHeix u3ganuii Ne 1/187 ot 18.02.2014.

Va. Jlenunrpanackas, 6, 220006, MuHck.
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